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Merger of Banks: Needs, Issues and
Challenges

= Prof. Malan Zardi
.'-'::,. 'roy ﬁ.‘.’-‘rmf. |}-E|!-Hrlm¢11t Hr]‘l LF_I-ij fHess I':":ﬂnﬂﬂﬁﬂﬂ Rizvi Col Iﬁgﬂ of Ants, Science and
' Commerce

fional Bank (PNB). This was the first merger between nationalized banks, ever witnessed m
h { history. SB first merged State Bank of S#urashtra with itself in 2008, Later in 2010, State
ik of Indore was merged with it. Recently all five associate banks of State Bank ol India
':- and Mahila Bank are merged with State Bank of Indiz and SB] started funclioning as
fied cntity. It is the largest ever consolidation exercise in the Indian banking indusiry. S,
paper try to analyze the issues and challenges related merger of banks in Indian context.
 Keywords: Public sector banks, Mergers, issues, challenges, needs, Bank consolidation

troduction
. The various commiltees appointed by the Government of India have advocated
wsolidation They argue that we need to have three to four large nationalized banks in order 1o

srove the operational efficiency and distribution efficiency. The Narsimhan committee has
ically emphasized the need to have Indian Banks which are comparable in size with global

ke care of Jocal coverage. .
" Most of the mergers in the pre-reform period have been forced ones. The post-reform era

iinessed both forced and voluntary mergers. The forced mergers have been caused by the

ool il health of the acquired banks. Banks witnessing erosian in net worth, huge NPAS and
L' ¢ in capital adequacy ratio have been forced by the regulatory authority to undergo merger.
1l Bank of Commerce’s acquisition of Global Trust Bank is an -:xamy,::lt of r.ﬂmd merger.
Wniary mergers have expansion, diversification and growth as the n@n motives. HDFC's
.'Iiun of Times Bank and ICICT'S acquisition of Madura Bank are a few examples of
a5 also witnessed cross- border acquisitions in the recent past. SBI's

tary mergers. India b

i
s
th
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= ample. The Finance Ministry hag gy

h ¢x
‘ sl and mid-sized bunks “&L‘.

et 3 111N
soquisition of a Mauritian bank 18 i srian of
m‘{lllllﬂlﬂ %h-l.hl

FRU conditors to explon® *"I"’r":""""m‘L~s for
wo create phobal sised lombers.
Ubjectives

1. T stindy the noods for hank consolidation

?  Toexamine the issines and I{'I!H.“E"!-.TH of merget sl ban

Research methodology

This rescarch paper is hased on secondary dat, The sources of these day hag "

L " T L) s L] .1
from rescarch jourmals, newspaper, websites, and books. This research paper tries 1 Malyy
teenes and ch::_’l'[cn_geﬁ i\l‘uwrgeg' of banks with the |1E'f[:l of sesembled data.

Need for bank consolidation
Bank consolidation oceurs when two or more banks become one hapk Flac
consolidation can lead to expansion for the mewly merged institution. Banks consolidae
mdtiple reasons, including to mitigate competition, gain capital power both domestically sy
mmemationally, 10 compete with farger banking institations or to expand the serviges that the
mewly merged bank can provide both intemally and geographically by decreasing oven)
operating costs.
Indi 1 Ev ia i
‘ |.tn Banks :n‘: m:: smail: Even as India is the second fargest growth market fir
Chm- ‘smm afier China in terms of the number of wealthy households, the ASSOCHAM
tef said, enly two Indian banks, State Bank of India at the 64tk pasition and 1CICI Bank Ll
Slst. figure among the global tap 100 by tier | capital — . : i
i A core measure of a bank's financial
strength that consists largely of sharcholders’ capital,

Similarly. in terms of assets, Indig®
¥ s largest bank, SBJ | ,
barik. On the other hand, ICICT Bank Ltd, the jar is now the world's 70th largest

H Lest privat . .
position. Nene of the other Indian banks featyres amui ;: © sector lender has attained the 148
of size of assets. £ the top 200 hanks in the world-in lems

Many experts in Banking field feels thay |

banking industry, Indian banks are not impered by the lragmented nature of the

ahle 1o ¢ .
2 compete globally in temys of fund mobilizaion
nng of Mnaneiy| SeTvices, The

: balance sheets of top IV
scope of conselidation 4 reap

globally competitive Indian banks, the benefits of large sized
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The Indian govemment in February had decided th e merger of these five associate banks
..r l]'i $pl. State Bank of Bikaner and Jaipur, State Bank of Hyderabad, State Bank of Mysore,
¢ Bank of Patiala and State Bank of Travancore were merged with SBI, tossing the country’s
1 st creditor 10 among the league of top 50 banks in the world, Later in April 1, 2017 the
binet further approved merger of BMB as well. The combined entity will have network of over
{!ﬂﬂ pranches with ATM serving 50 crore Cnsiomers.
Merger will increase Capital efficiency: Consolidation will also increase capital
. rieneys Merzed entity will have more leg room to rajse capital.
would deerease NPA: At a time when NPAs are high, and banks are putling more effort in
ecovery: the ability to recover by smaller number of banks will be higher though an individual
ank’s exposure may go up. This is because there are smaller number of voices ... in the joint
ders’ forum today there are 100 many voices and each lender has 2 differential right with the
rru“ffﬂﬂd they ofien not agree to a common recovery programme. With consolidation the
svery will be far more focused. Thus consolidation could decrease NPA in India.
Jssues related to merger of Banks
The weaknesses of the small banks may get transferred to the bigger bank also. The
Jgamation of Global Trust Bank with Oriental Bank of Commerce in 2004 is a case in point.
Mergers will result in shifting/closure of many ATMs, Branches and controlling offices,
gs it is not prudent and cconomical 1o keep so many banks concentrated in several pockets,
potably in urban and metropolitan centers. Though the closure or merger of & large number of
hes will not happen all of a sudden, it is bound 1o happen over 2 period of next 3 years.
Mergers will result in immediate job losses on account of large rumber of people taking VRS on
one side and slow down or stoppage of further cecruitment on the other. This will worsen the
smployment situation further and may create law and order problems and social disturbances.

plight of people taking pre-maturc retirement (through VRS route or otherwise) will turm

more pitiable than being envisaged.
Firiancial inclusion plans may be affected and their deadline for their implementation
id, subsidies and grants also

n ay be delayed, ‘Direct Benefit Transfer” (DBT) of government i

will be affected,
The bank accounts linked to ECS and demal records are to be changed. This is a

bﬂﬂﬂu&: lime lﬂl».'_mg HIId BHPE_HEH-'E HEIE[S-E Sinee the number of bank branches will be I:]_I'Ell'.II
Managing (hem may pose greater challenges. It is estimated that each bank will have not less
than 8,000 branches, afler merger. Experls argue that consolidation should take place in

g — 1591
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their failure with financial erisis in Jopan, USA, €1C, . .
Workers resistance from sssociations like AIBEA calling for strike India hay
i Y - ! ;,-‘;
financial inclusion, thus needs variety of banks and differentiated services,

Challenges of Bank Mergers

The biggest challenge of much talked about mergers of banks is the implica;,. 4
consolidation on employment, profitability, market share, human motivation and techn, |
Since the merger exercise is in ils infancy stage in India, the past experience of puq.m;i
implications on economy can be taken into considerations to devise and moniter of mere
Employees or most affected party of mergers. The UNI Europe Report estimated that I, 3[;1;1
Jobs have been lost in the last 10 years as a result of mergers and acquisitions.

The merger and resultant big entity possesses its unique set of challenpes. The v
of the task is substantial given the total staff sirength.
integration of roles, salary, and perquisite and pension
work cultures.

It will pose a huge test in term:!
structures and, no less importany |

from the bank unions stems from concerns relating to et |
example prospects of promotion may be hampered due to curtailment
rationalization of branches due tg overlap may lead to their relocation.

Customers of the smaller, community or regional market-
as the State Bank of Travancore may be discomfije

impersonal lender, one where the size of
marginal.

Much of the oppaosition
issues. For
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their financial health. In this backgroygg prop.
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o%ed merger will benefit to not only 10
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srsccing @ restructuring among other public sector banks to speed of the long delayed

. Bank consolidation is a tricky issue. While it is said that the long-term benefits of
1da1iﬂn nulweigh the shnrl ~lerm concerns, it must not be made a g¢ncmi policy. It is ﬂn!}'

dimensions in the mew banking regime which is imminent in India. With the
uetion of financial service convergence and competitions from outside and within, it i3
jte justifiable that o bring a sound transparent, efficient, and effective and culture friendly
| practices should be on the anvil of the govermment as well as policy makers. The post-
implications of bank on customers, society, cullure, stakeholders; employees,

sductivity. profitability and technology in Indian context are still debatable and researchable
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[ SYLLABUS ]

USPH303 : Applied Physics - 1

This paper consists of three modules (units) designed in a way so as to offer interdisciplinary and
application oriented learning.
Learning Outcomes: On completion of this, it is expected that:
(1) Students will be exposed to contextual real life situations.
(i1) Students will appreciate the role of Physics in interdisciplinary areas related to materials, Bio Physics,
Acoustics etc.
(iii) The learner will understand the scope of the subject in Industry and Research.
(iv) Experimental learning opportunities will faster creative thinking and a spirit of inquiry.

Unit I: Acoustics, Lasers and Fibre Optics (15 Lectures)
(1) Acoustics of Buildings: Reverberation, Sabine’s formula (without derivation) Absorption coefficient,
Acoustics of Buildings, factors affecting Acoustics of Buildings, Sound distribution in an auditorium.
(2) Laser: Introduction, Transition between Atomic Energy States (without derivation), Principle of Laser,
Properties of Laser, Helium—Neon Laser, Application of Laser, Holography.
(3) Fibre Optics: Light propagation through Fibres, Fibre Geometry, Internal reflection, Numerical
Aperture, Step-Index and Graded-Index Fibres, Applications of Fibres.

Unit II: Biophysics (15 Lectures)
Introduction, definition, History and scope of biophysics, biological fluids, physico-chemical properties,
viscosity, surface tension, pH, osmosis, osmotic pressure. Diffusion, Ficks’ laws of diffusion, dialysis,
Cell is unit of life, fundamental understanding prokaryotic and eukaryotic cell structure and function,
eukaryotic cell membrane, Fundamentals of transport process through biological membrane, membrane
channels. electrical properties of cell, Action potential, propagation of action potential, methods of
measurement of action potential, Nernst equation, Golman equation, The Hodgkin-Huxely model of
action potential, voltage clamp technique, Patch clamp technique, cell impedance and capacitance.

Unit III: Materials — Properties and Applications (15 Lectures)

Introduction to Materials
Classification of Materials based on structures (Crystalline and Amorphous, single crystal, polycrystalline
and nanomaterials) and Functionality (Conducting, insulating, superconducting, reflecting, transmitting etc.)
Types of Materials: Metals and alloys, Ceramics, Polymers and Composites, Thin Films, Nanomaterials;
Some Physical and Chemical methods of materials synthesis. SL

Properties of Materials
Electrical Properties: Review of energy band diagram for materials - conductors, semiconductors and
insulators, Electrical conductivity in metals, semiconductors and insulators (dielectrics), effect of
temperature on conductivity.

Optical Properties: Reflection, refraction, absorption and transmission of electromagnetic radiation in

solids.

Magnetic Properties: Origin of magnetism in solids (basic idea), Types of magnetic order (paramagnetism,

diamagnetism, antiferro magnetism, ferromagnetism, ferrimagnetism), magnetic hysteresis. 6L)
Applications

Optical Materials: LEDs, OLEDs, LCDs, Flat Panel Displays, Optical Fibers.
Dielectric Materials: Piezoelectric, Ferroelectric and Pyroelectric Materials.

Magnetic Materials: Soft Magnets (Transformer steels), Hard Magnets for Permanent Magnets,
Magnetic Recording and Storage. 4L
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[ SYLLABUS ]

USPH303 : Applied Physics - 1

This paper consists of three modules (units) designed in a way so as to offer interdisciplinary and
application oriented learning.
Learning Outcomes: On completion of this, it is expected that:
(1) Students will be exposed to contextual real life situations.
(i1) Students will appreciate the role of Physics in interdisciplinary areas related to materials, Bio Physics,
Acoustics etc.
(iii) The learner will understand the scope of the subject in Industry and Research.
(iv) Experimental learning opportunities will faster creative thinking and a spirit of inquiry.

Unit I: Acoustics, Lasers and Fibre Optics (15 Lectures)
(1) Acoustics of Buildings: Reverberation, Sabine’s formula (without derivation) Absorption coefficient,
Acoustics of Buildings, factors affecting Acoustics of Buildings, Sound distribution in an auditorium.
(2) Laser: Introduction, Transition between Atomic Energy States (without derivation), Principle of Laser,
Properties of Laser, Helium—Neon Laser, Application of Laser, Holography.
(3) Fibre Optics: Light propagation through Fibres, Fibre Geometry, Internal reflection, Numerical
Aperture, Step-Index and Graded-Index Fibres, Applications of Fibres.

Unit II: Biophysics (15 Lectures)
Introduction, definition, History and scope of biophysics, biological fluids, physico-chemical properties,
viscosity, surface tension, pH, osmosis, osmotic pressure. Diffusion, Ficks’ laws of diffusion, dialysis,
Cell is unit of life, fundamental understanding prokaryotic and eukaryotic cell structure and function,
eukaryotic cell membrane, Fundamentals of transport process through biological membrane, membrane
channels. electrical properties of cell, Action potential, propagation of action potential, methods of
measurement of action potential, Nernst equation, Golman equation, The Hodgkin-Huxely model of
action potential, voltage clamp technique, Patch clamp technique, cell impedance and capacitance.

Unit III: Materials — Properties and Applications (15 Lectures)

Introduction to Materials
Classification of Materials based on structures (Crystalline and Amorphous, single crystal, polycrystalline
and nanomaterials) and Functionality (Conducting, insulating, superconducting, reflecting, transmitting etc.)
Types of Materials: Metals and alloys, Ceramics, Polymers and Composites, Thin Films, Nanomaterials;
Some Physical and Chemical methods of materials synthesis. SL

Properties of Materials
Electrical Properties: Review of energy band diagram for materials - conductors, semiconductors and
insulators, Electrical conductivity in metals, semiconductors and insulators (dielectrics), effect of
temperature on conductivity.

Optical Properties: Reflection, refraction, absorption and transmission of electromagnetic radiation in

solids.

Magnetic Properties: Origin of magnetism in solids (basic idea), Types of magnetic order (paramagnetism,

diamagnetism, antiferro magnetism, ferromagnetism, ferrimagnetism), magnetic hysteresis. 6L)
Applications

Optical Materials: LEDs, OLEDs, LCDs, Flat Panel Displays, Optical Fibers.
Dielectric Materials: Piezoelectric, Ferroelectric and Pyroelectric Materials.

Magnetic Materials: Soft Magnets (Transformer steels), Hard Magnets for Permanent Magnets,
Magnetic Recording and Storage. 4L
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CHAPTER 3

Phytomonitoring and Phytoremediation of Dust pollution in Mumbai

Alkama G. Fagih', Nitesh C. Joshi' and Ambika N. Joshi’
'Rizvi College of Arts, Science and Commerce.

Bandra west, Mumbai, Maharashtra, India.

%Jaihind College, Churchgate, Mumbai, Maharashtra, India.

E mail: alkamafaqih@rizvicollege.edu.in

Abstract

Dust pollution is one of the major environmental issues in Mumbai city.
Current work is an attempt to analyse the efficiency of some common
plants in Phytomonitoring and Phytoremediation. Bougainvillea spectabilis
Willd., Ficus benjamina L., Nerium odorum Aiton. and Pedilanthus
tithymaloides Poit. were used to calculate dust pollution at ten sites in
Mumbai. The 10 roads selected for the study were Marine Drive, Dr
Babasaheb Ambedkar Road - Dadar, Ghatkopar - Eastern Express
Highway, Mulund - Lal Bahadur Shastri Marg, Borivali - Western Express
Highway, Goregaon - Swami Vivekanand Road, Malad - Linking Road,
Bandra - Linking Road, Bandra Kurla Complex and Krishna Chandra
Marg. The leaves were washed thoroughly in first visit and collected in
second visit after seven days. Vehicular densities of these sites were
calculated and correlated with foliar dust deposition. Statistical analysis,
Box Plots and dust maps highlighted that Borivali - Western Express
Highway was dustiest site with maximum vehicles, Nerium odorum Aiton.

was best dust capturer and the months of summer season were dustier than

28
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UNIT-I

3 on

INTRODUCTION

~ [OPEN SOURCE SOFTWARE _ T
€ Sﬂurﬂﬂiﬂﬁwﬂreis the software which is available with source code that anyone
 can inspect, modify, and enhance. Open source software's designs are publicly accessible.
L'fﬁmﬁmmma_ts have access to 4 compuler program's source code, can improve that
program by adding new features to it or by comecting parts that don't work correctly. User

v full control over the access and modification of the code.
Libre Office, MySQL, \WedPress: Android, Firefox, Linux are examples of open source

& more contral over the software, They can modify the code as per own

t. 'l’h’,ﬂj!'&ddﬂr keep the features they wart and remove the unwanted features or

Code of the software is publicly available Open Saurce Programs are very
e ‘__;i_ﬁﬂ'n‘éi‘ve-p’mgr&mmers to learn and make better software.

e prefer open source eoftware because they consider it more secure and
rietary software. These are mostly updated software.

tce Software are long term projects, if the owner stop working on it, it will
i Hnd UPE.TE'dEd by someane.

FREE SOFTWARE

I
 The Free Software Definition was written by Richard Staliman and published by Free
-'M{fm:&ﬁun_ﬁéﬂﬂ i February 1986, defines free software as being software that
ensures that the end users have freedom in using, studying, sharing and modifying that
software: Free software Is distributed ander terms that allows user to run the spftware for any
WHW ol a5 1o study, change, and distribute it in any adapted yersions.

The term free” is used in the sense of "free speech,” not of "free of ¢ harge." Thus, “free
seBei e | i B S Wity (Ot Price.




16é o' Free and Open Source Software (F.Y.8.5¢.~C.5.) (Sem.— ) I

5. List any two open source database lechnologies.
1. Answer the following : (ANY THREE) £y (15)
1. Give comparison between Free Software and Open Source Software.
2. Explain the concept “Free doesn’t mean no cost”.
3. Write short note on principles of open source. :
4. Write a note on the following :
ij LGPL licenses
i) Apache License
= E’:!Eu;-'.s the problems in traditional commercial software.
6. Explain the zero marginal cost with respect to FOSS.
 lL Answer the following : (ANY THREE)
1. Wiite a note on the following :
i) Drupal
i) Wordpress
JE Explain five key components of Open Office.
%331 Hﬂ’i"ﬂﬂﬂﬂ ‘can contribute 1o Wikipedia? Explain.
Emlam the following terms :
) Open Source Media
L gﬁs @pgn SOurce Hardware

r'Ji.l--':-

- I}:lﬁuﬁh betWEEﬂ Commercial design practices and Open Design practices.
process of testing open source code.

the following : (ANY THREE)

th& featires of Android operating system.

fimrl hﬁtﬂ-ﬂn Gﬂen Solaris operating system.

’_ﬁ:ﬂmﬁia on “virtualization tec hnﬂ‘lﬂg}f

5 Cor '__“I"I'aengntiun ‘tEIChT‘IE)Mg}' for !HE

(15)

(15)

- '".ing WTHEEE} (15)

irce m mﬂa}r‘s wﬂrld
'mfﬁﬂaweﬁi for Apache Web Server project?
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Chapter 5
Phytomonitoring and Mitigation of Air
Pollution by Plants

®
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updates

Nitesh Joshi, Ambika Joshi, and Bharati Bist

Abstract The urban environment is degrading globally at a more rapid pace than seen
in the last few decades. Measures are taken in order to save the environment from rapid
diffusing atmospheric pollution; however, the approach seems to be too slow either due
to policies by the respective governments or lack of conviction. Air pollution monitoring
is the initial step toward controlling the decay of bio-sustainable air. There are various
methods to monitor air quality and its components using instrumental and chemical
methods. These methods prove to be expensive and do not reflect the impact on living
beings. Plants are stationary; hence, they participate and indicate the changes occurring
in an environment. Several studies are done globally emphasizing the role of locally
available vegetation as phytomonitor. In order to do so, various morphological, visual,
and biochemical parameters are employed. The concept is based on the fact that differ-
ent plant species respond differently to ambient air which can be used to quantity pollu-
tion. Different plants species also react in a varied way to different air pollutants. The
pattern of air pollution also differs within and between the countries. That plants act as
sinks of pollution is a well-known fact. Several researchers have enormously explained
the biochemical pathways of air pollutants within the plants. The current work explores
the practical case studies of phytomonitoring and the function of plants in mitigating air
pollution. Plants from different locations around the industrial area were studied for their
morphological and biochemical changes due to air pollution. Studies carried out to
know the dust-capturing efficiencies of plants are discussed. The role of plants in miti-
gating airborne metals, either on the surface or as accumulators, is enumerated. For
development of greenbelt, several tree species are also suggested here based on their
resistance to air pollutants.

Keywords Air pollution - Phytomonitoring - Greenbelts - Biomonitors - Dust load
- Dust chamber studies - Air Pollution Tolerance Index
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Abstract

Fimancial inclusion s one of the powerful scheme on enterging concept develop the banking habit for mproving

| inancial vervice trough unbanked area. Financial inclusion is affordable cost reduce minimum formalities to apen no frill
scpount independently occupying cusiomer, Banking secior contribute unigue service of financial incluvion reach for
ware customer sharing innovate technology through financial transaction. Financial inclusion are mamly through
cervice 1o self help growp women getting financial assistance, government subsidy on agriculture loan and receiving penzion
fund scheme m banking sector. Fimancial inchunon is sustainable growth of banking technolagy. Financial inclusion i a
wider conceps, bankers do mot collect cost of expenditure to open gecoun! under financial inclusion scheme. The present
reseirch article v based on primary dota collected using inferview schedule technigue from | 50 respondents staving in Vada

of Palghar District, Maharashira,

L=

keywerds: Financial Inclusion, Banking Sector, Financial Literacy

Ietroduction

Fimancal inclusion 15 delivery of financial service to

Tﬁ?k h‘“:h“% agtivities by sharing the financial produoct

e g banking institutions. Financial inelusion 18 primary
| & E"'W““ on wesker section the people; they have access
| encal peoducts like saving, insurance ‘and credit
j w%j}:m':ilimﬂuﬁiﬂﬂ iS mainstream open no

w00t without cost of expenditure his bank's full
m Uil co-ordination. Rural customer not having
b ooy Paking can avail the facility. Financial inclusion
Mving "mplementation 1o ussist margimalized people,
mﬁhﬁmu 0 bank, better financial assistance and
i king habits. Financial inclusion could be for
vy . ) DUSIness man can have scgess financial
t*"'“ﬂ;“::m facitities sre svmilable withowt any cost of
'ﬂh&bd.unm minimem formalities 1o open account in

Fi ; ,
ekl inclusion xims at activitios not only receivang

credit faciliies but also to enjoy multphase economc
benefit. It is focused on weaker section of the peopie;
promotes the financial service opening saving sccount for
purpose of financial transaction to reach unreached
population as yet. Reserve bank of India finalized a special
committee o determine financial mclusion scheme. lt:if
introduced opening of bank account at no cost
expenditure and including number aff_-unlil products
focused on social welfare activities based on econamically
weaker section of population freely operating banking
ﬂmﬂimmmﬂmhﬁﬂﬂmmu
efftive credit delivery mechanism for cohancing prioeity
sector of micre finance support self help group women,

-H-‘-‘i‘ﬁ";‘—-—-._____
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Financial inclusion 18 comprebiensively, Straice e M 5 i
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MARIMNE LIFE DISTURBANCE DUE TO ABANDONED GEARS

B. 5. Saba amd A A, Hana
R College of Arls, Science and Commerce, Bandra (West), Mumbai

ABSTHALCT

The present siudy deseribes the prablems creared by fisharman's aeetvities and their effecis o aguatic [ife
distrhance, VIS K verious beackes hay proven fhat fvieroeenr wually dow dhele deredice mers and geary in
micerimg waters, fi ot ondy fends to poilition of e mavire envivosmen but olso disturbs aguatc §fe. Sharp
s of Belen fnfare many agqeatic anfeals, Derelict nets theone By fxhermen, teap oraby and aifier aquatie
aainads Suek amimals fose therr hady Pt gr avien e Pgrelice mets olvo inrertusdae ANTRETEON (FeS i
Soheriimes vool bl complere plant due o pressire. Heawd gears pet setiled b e bofome ond disiurh e
beneatl aqualle sysiem

Jn.'n'_mlw.".;i-.“ Finbiermman, rJ:irw.rf.n;'.l'Jﬁ: drstwrbamoe dervelict ponrs, Marine PfJ!."un'r'ﬂrr.

INTRODLCTION

Derelict fishing gear is accidentally lost or mtetionally discarded o abandoied, These include fizhing lings,
niets, pots, raps: or other pear associnted with commercial or recreational fishing, o It 5 observed: that most of
the tme fshermen damp sich derelict fshing pears ko the water bodics, Review on various research has
manifested that fshing gear 1= a4 mujor component of the marme debris problem worldwide und s been
sdentified g% onc of e most bislogically threatening sypés of marine debris, gy, Derclict gear damages the
parine ecosystein i diffierent ways, drectly and andivectly. - Appreximaiely 1 of manne debris 5 hehog
gear: ¥ Somw sharp fishing gears injure marine animals, amputate their body parts and sometimes even kill
them Many of these types of equipment are made of synthetic matenals (g, Plastee 0 the seas is o deomatically
incregsing problem and has boen deseribed as a senoes, pollution aspect that alse includes aylon debris coming
from either discarded or lost fishmg gear, o The foot canse of the ssue 15 the ercased gse of plastic and nylon
fishing gear thot when [¢f in the purnoe coviconment persists for decades. @ Fishing gears made of persistent
svnthetse material, can unpact marme faunn such g5 sea birds, turtles, seals or cetpeeans throtigh entanglement
or ingestion, These nets entungle marine animals and plantz in them Entanglement is gencrally considered far
more fikely o cause of mortality than mgedtion, The high sccumulation potential suggests that macroplastics
could be o patentinl source of toxlo chemecals in the murine environment. g Somne of the most affected animals
inelude cetzcns, pinnpeds, seabirds and maring fortles and certaimly fsh. g,

A .'-FI:L'-iI!'IEII il Carefia carelta found on 13 Eq—m:mhcr HiOd ain Tercers [sbuond, Arores. With o prece afl’ rI:r'I-L'II'I
||.1r|gh|'||: thal colsed & meeratie PO, 5

[
S SEE A= __— S oS R g B s L 5

Acapecimen of Crretts carettn found on 2 April 2008 10 Tercelra lsland, Avores, entangled m o bowt of plstic
Imes and with itz left forclimb slrendy mmputated ind cicatreed. Photos by JPB 5
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Dreredicd met has completely derooted an aqpatic plant

Decorator worm has taken plastic o the body instead of the shell for camoutlage.

PISCUSSION:

Derelict fishing gear is mol only disturbing the marine ceosvstem but also it i mterfering with the lives of
marine organisms. 1t can severely affoct marine life of any action against it 15 not taken. Marine capture can be
affeeted ond surken pears disrupt benthos which = resporsible for nutrient up whelmang, Plastic matermls break
down and eonvert into microplastic it may become part of the organic food chan and can cause
biomagnifications. Seriows inury due to derelict gears can reduce the mumber of manine coganisms, Not only
has this plastic coating 1o photosyathetic organisms affected primory producers of the Tood clnim,
CONCLUSHONS:

Cleamng of bewthes mist be token mio action, There mus1 be some strcl bvw nganst throwing derelict geors or

amy waste prodct into water bodees, Fishermen muzt be wducared, on bow their carelessness.can nffect the fish
counl. Government must take waste derelict gears m their custody for recvching,
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Absrract

The sty has been contidticted on o sample of 40 adolereent stndents selected from 350 Board Englich medim
weteenal Khar, Mumbat. A stendardized of Emotional Intelligence Seale, consiructed by Amkos! Hyde, Sanfpor Pethe and
Lipinder Dar, wae wred which contatin I i for measuring dl fferens aipect of emotional intelligence. The responsen
witre reguleedd 1o indicate pheir VI ﬁ'.l!lﬁl'e Paint geale e Sfrmfgfy.,-f_gmgr Agrg-,g:. Uinreriole, .i']:';.:;greg T .Ermng.ry
Disagree. On the given range High, Novmal ared Lo emotional intelligence Is calculated on the basis of their areas. The
findings vhaw that mast of the adolescent stsedents are envin g figh levely of Ewotional intelligence, very few were normal,

avwrcd e adolitoent students were fornd to be low Enarioral el s,

Keywords : Emational intefl fpence, Sellawarsmess, Empathny, Motivation, Seldeve Foperent
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Introduction

Although a person's feelings cannaot be ohsarved directly by
athers but they can be inferred from his svert behavior and
verbal report of his introspection, as one can doubt fhe
reality of emotions as conseious expericnice, To product an
etitedion, o stimulus situation must be related emploves
feels the prosence of a threatening situation, he may handle
the situation snd may see it a2 a chal lenging opportunily lo
prove himscli or experience fear or dread. Thus, our
appraisal of situation and subsequent emations are strongly
influenced by bur own estimate of capabilities. The
emolions aroused depend nol o much on the events
themselves, as on how they are appraised.

Need of the Study

Our education s always emphasized on academic results,
but 5 that all we need to get sucoess inoour life? Why are
Hudents performing very well in schools and called as best

stirclentsnot able to handle the college / peer pressure, is this
something which can't be handled or these students have
never been taught about this, Emotions do affect how and
whit we leamn. Being more awate of our cmotions and
reaction to it will help us manage the stress, Once we feamn
tounsderstand our emolions we will be able to communicate
bitter.

Areasof Emotional Intelligence

Self-Awareness: [dentify vour emotions: ask “How pm 1
feeling today”. Put a name to that emotion. Take o
identifying what thought ted to this emotion will help us 1o
understand the reason for the way we feel.

Empathy; Start cbhserving others emotions, respond 1o
olhers ina way that you woull want soméone fo respond to
your Try to pat yoursellin other shoes and understand their
perspective being empathetic will help you handle the
sitaations well.
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Conclusion _
Thus, we can conclude that mast of the students are having

high levels of Emoticnal miclligence such as Self-

od and Co-operative

should also be conducted on assessing the
prand ersotional intelligence
ing in detail the
ake up the
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Abstract

A powerless nesds and strisgiles for power so that ane can became so empowered that dne can enfoy the upper
strata status, Similarly, yame fundameniol can be applied in entreprenesrship where one upgradey onesell from being
empioyee io empioyer

We can clvarly see thai ihere is an wp gradarion from powerless o empirdior oy from job secker o job giver. Le. an
enireprenewr. This differentiation between the twa Le. 1) empowerment and (1) entreprepeur can be seen aoris the globe
with different intemnsity. This differendsation is amongst various religion, culfure, race gnd redigion.

Bt one thing ix commron amongst above demographical componens is power differentiation between male and
Sfemale, which also creates baze for differential rate of emtrepremenrship between males and females. LGETE commumity is
alsp awr raclelal part bur they are stll dn o phave of recogmivion. Thus fo rufe out this aﬁﬁ‘mm reed for womian
empowerment far woman entreprenssrskip i requived

Empeowerment is nothing b, aprocess of becoming strenger and more confident especially in congrolling one's life
vl clamming one’s righis. Whereas, woman emireprencurship is a process in which womean ininates a business, gathers all
resowryes, wideriakes rivks, foves chalienges and provides emploviment to others and manapes the husiness. But, die ro
feemily and societal pressure gender discrimination and stereorspical patrigrehal sociery she i suppressed and unabie fo

display her knowledge, skilly and abilities. Thus, to showease ber talents and abililies eopowerment is reguired,

With the help of descriptive researcl we will examine varions emsineni womuan emlreprenesrs’ struggles and
problems they faced. Find out the remults of how they evercame the challenges by making wse of the availlable sitwarional
opparisiies ang rade thetr egseniial coniributicon o achieve the geal of 3 irillion veonomies.

Keywards: woman entreprencurs, emipowerment, challenges, aoportunitivy

Introduction

Women are an importamt section of the society, hence
empowering woman to be an entrepreneur is essential for
the socio=cconomic and political progress of India as 1/3% of
the budding entreprencurs in India ure woman which
coniribute to & major share m schicving India's 5 tnllion
economy. Due to male dominance it is mearly impossible for
them to reach their goal. Thus, to remove the gender
biagsness and 1o creste neutrality between men and woman
giving power to woman is the nesd of the hour lo treat them
in level with men. For woman 1o achieve their vision and
have faith m i, determination, belhieve in one's ideas, skills
and abilitics are reguired and this is possible only when
woman are being empowered. Woman entreprenewurs face

vartous hurdles and barmiers which are pulling them back m
achteving thear dream,

Review of Liternture

This literature states the arvas where woman empoweoment
relgvant issueshave already bemng articulated.

Duflo E. (2011)sisies the weak relefionship between
Empowernent and Develapment. It further stites that 1o
mprove the prevailing condition and better the situation 12
i essential to be selfsustaining and continuous policy
development is essential to bring about gender neutrality
and trezt men and woman equally,

H. Subrahmanyam (2011) stales sducarion 15 an cssential
part in woman cmpowerment, it gives woman the
knowledge and creates awareness amongst them. A breef
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comparison was made between the past and present rate of

education, which significantly showed a drastic

improvement in the enrollment rate of girls in the field of

education in urban rural arehs,

Venkata Ravi and Veakatraman (2005) focused on

empowerment of woman entrepreneurs through SHG

helped woman to maintain work life balance and 10 control

baoth famly mattors snd career,

Nayyar et al (2007) focused on the gualitics avd skifls

cxzentizl for woman to be successtul entreprencuars: Further

studied the work life balance is essential 1o mainiain both

career and persona life.

Mathew and Panchanatham (2011) focussd on the role

conflict, quality of health, problems in ime management,

no gocial support are major hindrances and obstacles of

wirman o2 the purt of beoming successful entreprancurs

and how the overcome the hurdles are discussed,

Objectives of the Study

1. To identily the challenges and obslacles in the path of
Woman entrepreseurs.

2. To know the mmplication of various government
schemaes for woman ampowermant.

3. To know the imporiance of woman empowerment for
WA CItreprenours

4. To identify the path through which womian becomes o
major coniributor towards achieving the 5 trillion
SOONGINC Erowih,

Rescarch Methodology

The type of research used is deseriptive research, 10 woman

entreprencurs are studied ascross vanous sectors their

challenges and obstacles in the way of becoming

emdrepreneurs ate analyzed.

Data 15 sourced through secondary data which includes

journals, research papers and management books, The

objective of the study is to snalyze the obstacles faced by

women entreprensurs and provide a solution for the by

studying the implication of various government schemes.

Problems Faced By YWoman Entreprencurs
After analyzing the fow woman entreprencurs, the
following were the major obstacle which caused a major

nhurdle in the path of entreprencurship

1. Funding

Imstial investment, raising capital and getting loans from the
bamks is always difficult for woman in comparison to man,
The major reazon bemg the oredit wosthiness of g woman,
thizis due to the perception that woman's leave the business
anviumne,

Solution

The problem of funding arises as there is always a trust issue

with woman catreprenours because their skills are doubted
and knowledge of the business 15 suspected. Hence, 1o
cradicate these issucs 05 a mean of ohstacle m the path of
wioman entrepreneur’s govermment of India bas come wp
with the following schemes to help budding woman
enireprenewrs overcome the challenges of fundmg,

d. Mudra Yoma Scheme

b. TREAD|Trade Related Entreprencurship Assistance
¢. Mahila Udyam Nidhi Scheme

d Annepura Scheme

e, Stree Shakti Package for Waoman Entrepreneur

1. Sovictal Pressure

In Indian Society males are alweays given an upper hand and
comsidered superior ever woman, thus males do not
encourage females 10 be entrepresieurs and more successiul
over them due to cgo issues. Due to this patterm, many
restriction are made on woman which are created by the
society, Woman caming noney had become & societal
stigmaThere 15 no family support, woman are expected to
spend more time with the family, there is role conflies
which she 1= supposed to address.

Solution

The Government of India has made many provisions for
woman enireprencurs to build their trust and seif-
confidence and be in equal power with men. Few mitiatives
by the (rovernment 1o support Woman onircpreacurs m
broth rarat and vrban areas.

p. Mahila Shakti Kendra-Rural Woman empowermient

b. Pradhan Mantri Matritva Vandana YojosFor mothers.
¢. Privadaeshini =Seif Help Group

d. Rajiv Gandhi schemesfor Adolescene girls

e. Sunkanya SamtiddniYojna=Saving Schemes for girls.
3. Patriarchal Seciety

Patrlarchy imposes mescolimaty and feminigts character
stereotypes n the somety which creates mequalities of
power between men and women. Woman are considered as
Parava Dhan (lisbility) thus. denied nghts. treated unfairy,
and wnequally which eventually gives rise to dowry system
which is iflegal in India yet stil in practice.

Solution

To carb patriarchy system aed o promote gender equality
govermment of India hes made some provisions;

& The Dewry prohibition Act, 1961

b. The Maternity Benelfit Act, [96]

¢. The Pregrancy Act, 1971

d The Equal Remuneration Act, 1976

¢. National Commission for Woman Act, 1990

4. New ldeas nop= accepiance

Entreprencurs are the one who believe m their vision and
take rigks. The myth in society that weman entrepreneurs

2 Rigvi College of Arty, Boience & Commeree ¢Val 10 (L4 Julyalleo 2030 % Internations! Journal of Regearch
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lack the ability, Xills and knowledge of the businessand

hence, their ideas are not socepled by the society versus men

who face less siruggle in comparison to wormin,

Solutinn

To bring the paradigm shift and help woman entreprencurs

case thoir struggles. The followmg Government end non=

governmenial Schemes aided the process of removing
abstacles in the way of woman entreprencurs,

Governmental schemes

8. Credit guarantee schemes new and existing MSME's

k. Seand Up India (mannfacturing, rading and sexvices)

¢. Sustamable Finance Scheme

d.  Bank Credit Facilitation Scheme

Noo=governmental schemes

& Saha fund {woman focused venture capital accepied by
SEBI)

b. Woman Entreprencurs in Indiafto conrect women with
abilitves and ghkills)

. SonderConnect (35 an organization dedicated Lo
discovering, vmpowering and promote female
Founders Globally )

d. Womenium (is a pay it forwerd nonprofit crowd
funding inlernational platform for womaean
entreprencurs i deveioping countries)

5. Work life balance
Marmied or unmamed, cach have to face struggles i thes
own way Unmeamried wonan
Encounter difficulty at workplace. have to face
discrimination, mental barassmens, job security issues and
mdecent behavior of the boss. On the other hand apart from
facing the above issues a marncd womsan slso has to face
additienal problems of behavior of her hushand and in=
laws,problems of social relations, quarrels in family and
taking cite of children.

Solution

A woman has to find her own way out lo maintsin

relationship at work and give time 1o the family. The

following sclutions can help her strike a proper work hite
balance.

Flexible working hours

Home based business

Outsource fask

Following s consistent work schedule

Nefwork with professional associates

Building support system by nirturing reiationships

ﬁ. Training

Treiming is reguired 1o gain knowledge and sbilities

essential to fRlAIL the specific requirement of a skill related

to a parncutar business. Woman entreprencurs to start a

basiness need 10 have the skills asd expertise. Thus skillz

A an TR

can be gained when efforts are made to develop those skills.

Development of the «kills is possible only when the

required and the relevant training is provided.

Solution

The government of India to encourage woman m rursl and

urban areas o e selfadependent and encourage the idea of

enfreprencurship has lmd down various programs and
schemes to help woman build confidence.

g Skill India Mission, & mega drive initisted by the
ministry of skill development and entreprencurship
kol skall tratning

b. Praadhan Maniti Kaushal Vikas Yojnashost term shall
trgining program)

c. Nattomal Skill Development Corpomationifes based
training via wide networks)

7. Wliteracy

Ithiteracy should be equated with ignorance becsuse it

brings about lack of awareness, Literuey does not only

conlide to academics, it is equated to continuous learming
which brings about up gradation it knowledge and
technology leading to improvement in all spheres Thus. it

i necessary for woman to be educsted so that she 8 aware

aboul the latest trends and copes up with the competition by

making the opiimum use of her knowledge which she
obtained from being educated, because mformation cannot
be converted mito knowledge without education.

Solution

Education ssthe fundamental nght of every citizen of India.

Education develops personality and attitude and improves

one's knowledge and skills, “If you educate a woman, you

educste a family, if you cducate a girl, you cducate the
future” =Oueen Ranta of Jordan. Realizing the mporance
of education for woman, Govemment schemessuch as

8. Sakzhur Bharst Mission for female Herucy.

b. Kesturba Balika Vidyala {esteblishment of Res:dential
upper primary Schools for girds)

¢. Netional Program for Education of Carls at Primary
lewed

d. Rastriva Madyamik Shiksha Abhivan(hostel ficilitics
Foe secondary education

8. Safety and Sccurity for woman

Womien's safety 15 forever at stake Due to the mcreasing

crime rites of domgstic violence, dowry, acid attack, rapes,

and sexual harassmentt discourages other women's te even
think before moving out of the house.

Soluboes

a. Nirbhaya Fund( safery and security of Wornan)

b. MIA has lawnched an onfine analytical tool for police
on 19" February,2019 called investigation tracking
sygiemn foor sexual offences™
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¢. Emergency response Support System, which provides a
single emergency number (112)

9, Glass Ceiling

Glass ceiling is an unacknowledged birrier to sdvancement

i & profession, especisily affecting women. Women are

deliberately not aflowed to move up the hierarchy after a

certain point. Even if the woman is fully capable 2nd has she

required alitics men would be given preference over

women. Thus, to prove her capabilitics and talent and the

urge 0 move up the carcer ladder she has w opt for

hecoming entreprencurs.

Solution

Equality = the fundamental nght the Indian constitution,

Preamble and Directive principle focuses 1o real men and

wormen equally and 1o avoid disenminstion between men

gnd women To break the ceiling and ehcourzge more

wamen 1o showcase their talents and prove their worth in

the gociety and to bring both men and women 2t power,

Government schemek such as:

. National commigsion for woman act of parhiament 1990
to safeguard the rights and legal entitlements

b. 737 and 74"amendment reservation of scats in local
bodies' panchayais and mumcipalities for woman

¢. Humpn nghts instruments commatting to secure equal
nighis of woman, eliminating al! forms of diserimmation
against womsan (CEDAW jin 1993

10, Lack of Unity amongst oppressed woman

Women's uswally do not bring thewr problem in open

becuuse of the fear of the soctety. There are many women's:

who (ace problems related (o sexual harsssment, dowry and
tape cases. Due Lo this they Tace mental torture, depression
and even commit suicide. The #AMETOO movement, was
one of the social media movement which actually brought
to notice the magnitude of sexual harsssment and sexual
gadpult cases mopen,

Salution

Unity gives strengths to fight against evil doing, when

women get united and stand together, this will help them

fight againgt the wrong doing, There are many NGO's end
orgamization which help woman fight against oppression,

Some of the NGOY's are mentioned below,

& Majlis Manch: Through therr program Rabat', Majlis
Manch's legal center provides socio-legal support o
vichms of domestic violenes and sexsal sbuse.

b. Meer Foundation: 8 non=profil onganization in India,
focuses on the rebabililation of Acid Aftack survivors
utider the work for Women Empowerment

Jan Sahas Social Development: nuns & programme to help

rape survivors and their family.
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CONCLUSION

The study concludes that emipowerment is crucial to
seveherate woman enlreprencurship. Women are venluring
m all sectors of enterprises, thus woman entreprencurs are
vomsidered fo ke the most important economic agents for
econgmic development of the country. Empowerment
gives women the right o panticipate i society and
gpohomyy in par with men.

We need to empower every oppressed so that they can be
parficipant of our 5 trillion economy. Omn the basis of gender
women are the mowt oppressed they can be uplified and can
become a masor contribulor for our country's growth. 1f the
teader 1s chosen from the oppressed she will be the best
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feader, because she has aced all the difficalties and then
fvercome it

Um the basis of ahove argement we can conclude that

women entieprencurship 18 the only way through which
major popolation of the society Le. Women can got
employment and become a workforee that can force down
the evil of poverty sod pull up the ¢economy of our country.
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Abstract

A powerless nesds and strisgiles for power so that ane can became so empowered that dne can enfoy the upper
strata status, Similarly, yame fundameniol can be applied in entreprenesrship where one upgradey onesell from being
empioyee io empioyer

We can clvarly see thai ihere is an wp gradarion from powerless o empirdior oy from job secker o job giver. Le. an
enireprenewr. This differentiation between the twa Le. 1) empowerment and (1) entreprepeur can be seen aoris the globe
with different intemnsity. This differendsation is amongst various religion, culfure, race gnd redigion.

Bt one thing ix commron amongst above demographical componens is power differentiation between male and
Sfemale, which also creates baze for differential rate of emtrepremenrship between males and females. LGETE commumity is
alsp awr raclelal part bur they are stll dn o phave of recogmivion. Thus fo rufe out this aﬁﬁ‘mm reed for womian
empowerment far woman entreprenssrskip i requived

Empeowerment is nothing b, aprocess of becoming strenger and more confident especially in congrolling one's life
vl clamming one’s righis. Whereas, woman emireprencurship is a process in which womean ininates a business, gathers all
resowryes, wideriakes rivks, foves chalienges and provides emploviment to others and manapes the husiness. But, die ro
feemily and societal pressure gender discrimination and stereorspical patrigrehal sociery she i suppressed and unabie fo

display her knowledge, skilly and abilities. Thus, to showease ber talents and abililies eopowerment is reguired,

With the help of descriptive researcl we will examine varions emsineni womuan emlreprenesrs’ struggles and
problems they faced. Find out the remults of how they evercame the challenges by making wse of the availlable sitwarional
opparisiies ang rade thetr egseniial coniributicon o achieve the geal of 3 irillion veonomies.

Keywards: woman entreprencurs, emipowerment, challenges, aoportunitivy

Introduction

Women are an importamt section of the society, hence
empowering woman to be an entrepreneur is essential for
the socio=cconomic and political progress of India as 1/3% of
the budding entreprencurs in India ure woman which
coniribute to & major share m schicving India's 5 tnllion
economy. Due to male dominance it is mearly impossible for
them to reach their goal. Thus, to remove the gender
biagsness and 1o creste neutrality between men and woman
giving power to woman is the nesd of the hour lo treat them
in level with men. For woman 1o achieve their vision and
have faith m i, determination, belhieve in one's ideas, skills
and abilitics are reguired and this is possible only when
woman are being empowered. Woman entreprenewurs face

vartous hurdles and barmiers which are pulling them back m
achteving thear dream,

Review of Liternture

This literature states the arvas where woman empoweoment
relgvant issueshave already bemng articulated.

Duflo E. (2011)sisies the weak relefionship between
Empowernent and Develapment. It further stites that 1o
mprove the prevailing condition and better the situation 12
i essential to be selfsustaining and continuous policy
development is essential to bring about gender neutrality
and trezt men and woman equally,

H. Subrahmanyam (2011) stales sducarion 15 an cssential
part in woman cmpowerment, it gives woman the
knowledge and creates awareness amongst them. A breef
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comparison was made between the past and present rate of

education, which significantly showed a drastic

improvement in the enrollment rate of girls in the field of

education in urban rural arehs,

Venkata Ravi and Veakatraman (2005) focused on

empowerment of woman entrepreneurs through SHG

helped woman to maintain work life balance and 10 control

baoth famly mattors snd career,

Nayyar et al (2007) focused on the gualitics avd skifls

cxzentizl for woman to be successtul entreprencuars: Further

studied the work life balance is essential 1o mainiain both

career and persona life.

Mathew and Panchanatham (2011) focussd on the role

conflict, quality of health, problems in ime management,

no gocial support are major hindrances and obstacles of

wirman o2 the purt of beoming successful entreprancurs

and how the overcome the hurdles are discussed,

Objectives of the Study

1. To identily the challenges and obslacles in the path of
Woman entrepreseurs.

2. To know the mmplication of various government
schemaes for woman ampowermant.

3. To know the imporiance of woman empowerment for
WA CItreprenours

4. To identify the path through which womian becomes o
major coniributor towards achieving the 5 trillion
SOONGINC Erowih,

Rescarch Methodology

The type of research used is deseriptive research, 10 woman

entreprencurs are studied ascross vanous sectors their

challenges and obstacles in the way of becoming

emdrepreneurs ate analyzed.

Data 15 sourced through secondary data which includes

journals, research papers and management books, The

objective of the study is to snalyze the obstacles faced by

women entreprensurs and provide a solution for the by

studying the implication of various government schemes.

Problems Faced By YWoman Entreprencurs
After analyzing the fow woman entreprencurs, the
following were the major obstacle which caused a major

nhurdle in the path of entreprencurship

1. Funding

Imstial investment, raising capital and getting loans from the
bamks is always difficult for woman in comparison to man,
The major reazon bemg the oredit wosthiness of g woman,
thizis due to the perception that woman's leave the business
anviumne,

Solution

The problem of funding arises as there is always a trust issue

with woman catreprenours because their skills are doubted
and knowledge of the business 15 suspected. Hence, 1o
cradicate these issucs 05 a mean of ohstacle m the path of
wioman entrepreneur’s govermment of India bas come wp
with the following schemes to help budding woman
enireprenewrs overcome the challenges of fundmg,

d. Mudra Yoma Scheme

b. TREAD|Trade Related Entreprencurship Assistance
¢. Mahila Udyam Nidhi Scheme

d Annepura Scheme

e, Stree Shakti Package for Waoman Entrepreneur

1. Sovictal Pressure

In Indian Society males are alweays given an upper hand and
comsidered superior ever woman, thus males do not
encourage females 10 be entrepresieurs and more successiul
over them due to cgo issues. Due to this patterm, many
restriction are made on woman which are created by the
society, Woman caming noney had become & societal
stigmaThere 15 no family support, woman are expected to
spend more time with the family, there is role conflies
which she 1= supposed to address.

Solution

The Government of India has made many provisions for
woman enireprencurs to build their trust and seif-
confidence and be in equal power with men. Few mitiatives
by the (rovernment 1o support Woman onircpreacurs m
broth rarat and vrban areas.

p. Mahila Shakti Kendra-Rural Woman empowermient

b. Pradhan Mantri Matritva Vandana YojosFor mothers.
¢. Privadaeshini =Seif Help Group

d. Rajiv Gandhi schemesfor Adolescene girls

e. Sunkanya SamtiddniYojna=Saving Schemes for girls.
3. Patriarchal Seciety

Patrlarchy imposes mescolimaty and feminigts character
stereotypes n the somety which creates mequalities of
power between men and women. Woman are considered as
Parava Dhan (lisbility) thus. denied nghts. treated unfairy,
and wnequally which eventually gives rise to dowry system
which is iflegal in India yet stil in practice.

Solution

To carb patriarchy system aed o promote gender equality
govermment of India hes made some provisions;

& The Dewry prohibition Act, 1961

b. The Maternity Benelfit Act, [96]

¢. The Pregrancy Act, 1971

d The Equal Remuneration Act, 1976

¢. National Commission for Woman Act, 1990

4. New ldeas nop= accepiance

Entreprencurs are the one who believe m their vision and
take rigks. The myth in society that weman entrepreneurs

2 Rigvi College of Arty, Boience & Commeree ¢Val 10 (L4 Julyalleo 2030 % Internations! Journal of Regearch
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lack the ability, Xills and knowledge of the businessand

hence, their ideas are not socepled by the society versus men

who face less siruggle in comparison to wormin,

Solutinn

To bring the paradigm shift and help woman entreprencurs

case thoir struggles. The followmg Government end non=

governmenial Schemes aided the process of removing
abstacles in the way of woman entreprencurs,

Governmental schemes

8. Credit guarantee schemes new and existing MSME's

k. Seand Up India (mannfacturing, rading and sexvices)

¢. Sustamable Finance Scheme

d.  Bank Credit Facilitation Scheme

Noo=governmental schemes

& Saha fund {woman focused venture capital accepied by
SEBI)

b. Woman Entreprencurs in Indiafto conrect women with
abilitves and ghkills)

. SonderConnect (35 an organization dedicated Lo
discovering, vmpowering and promote female
Founders Globally )

d. Womenium (is a pay it forwerd nonprofit crowd
funding inlernational platform for womaean
entreprencurs i deveioping countries)

5. Work life balance
Marmied or unmamed, cach have to face struggles i thes
own way Unmeamried wonan
Encounter difficulty at workplace. have to face
discrimination, mental barassmens, job security issues and
mdecent behavior of the boss. On the other hand apart from
facing the above issues a marncd womsan slso has to face
additienal problems of behavior of her hushand and in=
laws,problems of social relations, quarrels in family and
taking cite of children.

Solution

A woman has to find her own way out lo maintsin

relationship at work and give time 1o the family. The

following sclutions can help her strike a proper work hite
balance.

Flexible working hours

Home based business

Outsource fask

Following s consistent work schedule

Nefwork with professional associates

Building support system by nirturing reiationships

ﬁ. Training

Treiming is reguired 1o gain knowledge and sbilities

essential to fRlAIL the specific requirement of a skill related

to a parncutar business. Woman entreprencurs to start a

basiness need 10 have the skills asd expertise. Thus skillz

A an TR

can be gained when efforts are made to develop those skills.

Development of the «kills is possible only when the

required and the relevant training is provided.

Solution

The government of India to encourage woman m rursl and

urban areas o e selfadependent and encourage the idea of

enfreprencurship has lmd down various programs and
schemes to help woman build confidence.

g Skill India Mission, & mega drive initisted by the
ministry of skill development and entreprencurship
kol skall tratning

b. Praadhan Maniti Kaushal Vikas Yojnashost term shall
trgining program)

c. Nattomal Skill Development Corpomationifes based
training via wide networks)

7. Wliteracy

Ithiteracy should be equated with ignorance becsuse it

brings about lack of awareness, Literuey does not only

conlide to academics, it is equated to continuous learming
which brings about up gradation it knowledge and
technology leading to improvement in all spheres Thus. it

i necessary for woman to be educsted so that she 8 aware

aboul the latest trends and copes up with the competition by

making the opiimum use of her knowledge which she
obtained from being educated, because mformation cannot
be converted mito knowledge without education.

Solution

Education ssthe fundamental nght of every citizen of India.

Education develops personality and attitude and improves

one's knowledge and skills, “If you educate a woman, you

educste a family, if you cducate a girl, you cducate the
future” =Oueen Ranta of Jordan. Realizing the mporance
of education for woman, Govemment schemessuch as

8. Sakzhur Bharst Mission for female Herucy.

b. Kesturba Balika Vidyala {esteblishment of Res:dential
upper primary Schools for girds)

¢. Netional Program for Education of Carls at Primary
lewed

d. Rastriva Madyamik Shiksha Abhivan(hostel ficilitics
Foe secondary education

8. Safety and Sccurity for woman

Womien's safety 15 forever at stake Due to the mcreasing

crime rites of domgstic violence, dowry, acid attack, rapes,

and sexual harassmentt discourages other women's te even
think before moving out of the house.

Soluboes

a. Nirbhaya Fund( safery and security of Wornan)

b. MIA has lawnched an onfine analytical tool for police
on 19" February,2019 called investigation tracking
sygiemn foor sexual offences™

Risvi College of Arta, Brlenes & Commerce Vol 10 (139 Julyeleo 2020 ¢ International Journu] of Research 3
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¢. Emergency response Support System, which provides a
single emergency number (112)

9, Glass Ceiling

Glass ceiling is an unacknowledged birrier to sdvancement

i & profession, especisily affecting women. Women are

deliberately not aflowed to move up the hierarchy after a

certain point. Even if the woman is fully capable 2nd has she

required alitics men would be given preference over

women. Thus, to prove her capabilitics and talent and the

urge 0 move up the carcer ladder she has w opt for

hecoming entreprencurs.

Solution

Equality = the fundamental nght the Indian constitution,

Preamble and Directive principle focuses 1o real men and

wormen equally and 1o avoid disenminstion between men

gnd women To break the ceiling and ehcourzge more

wamen 1o showcase their talents and prove their worth in

the gociety and to bring both men and women 2t power,

Government schemek such as:

. National commigsion for woman act of parhiament 1990
to safeguard the rights and legal entitlements

b. 737 and 74"amendment reservation of scats in local
bodies' panchayais and mumcipalities for woman

¢. Humpn nghts instruments commatting to secure equal
nighis of woman, eliminating al! forms of diserimmation
against womsan (CEDAW jin 1993

10, Lack of Unity amongst oppressed woman

Women's uswally do not bring thewr problem in open

becuuse of the fear of the soctety. There are many women's:

who (ace problems related (o sexual harsssment, dowry and
tape cases. Due Lo this they Tace mental torture, depression
and even commit suicide. The #AMETOO movement, was
one of the social media movement which actually brought
to notice the magnitude of sexual harsssment and sexual
gadpult cases mopen,

Salution

Unity gives strengths to fight against evil doing, when

women get united and stand together, this will help them

fight againgt the wrong doing, There are many NGO's end
orgamization which help woman fight against oppression,

Some of the NGOY's are mentioned below,

& Majlis Manch: Through therr program Rabat', Majlis
Manch's legal center provides socio-legal support o
vichms of domestic violenes and sexsal sbuse.

b. Meer Foundation: 8 non=profil onganization in India,
focuses on the rebabililation of Acid Aftack survivors
utider the work for Women Empowerment

Jan Sahas Social Development: nuns & programme to help

rape survivors and their family.
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CONCLUSION

The study concludes that emipowerment is crucial to
seveherate woman enlreprencurship. Women are venluring
m all sectors of enterprises, thus woman entreprencurs are
vomsidered fo ke the most important economic agents for
econgmic development of the country. Empowerment
gives women the right o panticipate i society and
gpohomyy in par with men.

We need to empower every oppressed so that they can be
parficipant of our 5 trillion economy. Omn the basis of gender
women are the mowt oppressed they can be uplified and can
become a masor contribulor for our country's growth. 1f the
teader 1s chosen from the oppressed she will be the best

4 Rizyvi College of Arty, Beienee & Commerve Vol 10 (U4 JulyaDec 2020 & International Journal of Reseusch
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feader, because she has aced all the difficalties and then
fvercome it

Um the basis of ahove argement we can conclude that

women entieprencurship 18 the only way through which
major popolation of the society Le. Women can got
employment and become a workforee that can force down
the evil of poverty sod pull up the ¢economy of our country.
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Effect of chromium on basic growth factors of Pennisetum glaucum L.

Nitesh Joshi* and Pallavi Menon
Department of Botany, Rizvi College of Science, Bandra West, Mumbai-400050, Maharashtra, India.

Abstract: One of the main concerns of agricultural production is heavy metal pollutants. The
industrialization has resulted in the heavy metal contamination of agricultural soil and ecosystems. Metals
are a natural component of the earth, it is when their concentration increases from natural levels, ecological
deterioration occurs. In the present study, transplant experiments were conducted to evaluate the effect of
chromium-contaminated soil in Pennisetum glaucum L. The seeds growing in petridishes were exposed to
chromium, in increasing concentrations of 1, 3, 5, 10, 50, 100, 200, 300, 500 ppm. Each treatment was
replicated in a randomized design and observed over a period of 7 days. The seedlings were studied for
their response based on germination rate, seed vigour index, length of the radicle, length of plumule, and
fresh weight against seeds germinated using distilled water as a control. Five different chromium
concentrations i.e., 5, 10, 50, 100 & 200 ppm, were applied to the plants. Each treatment was replicated in a
randomized design and observed for 45 days. The plants were studied for the length of root, length of shoot,
fresh weight, total chlorophyll content, protein content, and heavy metal analysis compared to a set irrigated
using distilled water as a control. The root and shoot lengths decreased with an increase in Cr concentrations
in the transplants. A gradual decrease was observed in the selected parameters, with an increase in Cr levels.
The values related well with increased Phyto-accumulation of chromium within the tissues of both roots and
shoots. It was observed that chromium's harmful effects on all the parameters were directly proportional to
the concentration of solution employed, with the inhibition of growth being more pronounced from 50 ppm
onwards. As Pennisetum glaucum L. an edible crop despite showing a good potential for application in
phytoremediation techniques, it can’t be used to hyper accumulate chromium to remove it from the soil.

Keywords: Chromium; germination; transplants; toxicity; phytoremediation; Pennisetum glaucum L.

Introduction

The term heavy metal denotes metals whose catalyzing the formation of OH free radicals.
density is higher than 4 g/cm3. (Hawkes, 1997)  (Fryzova R. et al. 2017).

Industrial development and urbanization have . .
) ) . . Recent concerns regarding environmental
raised metals in soil, aquatic ecosystems, and . . ) . .
. pollution have given rise to developing various

the atmosphere. Some of these essential trace . .
. . . technologies to clean up the environment.

metals like zinc & copper act as activators . .
] ) ) Conventional methods of remediation and

of enzymatic reactions, forming metal substrate )
) chemical methods are costly and do not produ-

complexes (Mildvan, 1970). However, these . .
) i ] ce optimum results. One of the emerging
essential metals are considered toxic when i . .
¢ . ts (Blav lock and techniques to clean up contaminated soil and

resent in excessive amounts (Blay lock an . L .
Ilil 2000). A ber of th( hy al water is phytoremediation. This method has
uang, . A number of other heavy metals . .
& ) i y i been eco-friendly, affordable, and an effective

such as Cd, Hg, Cr, and As are toxic, leading to .
e i solution to remove heavy metal pollutants from

growth inhibition and death. Iron is also one of . .
i contaminated soil. Hyper-accumulator plants

the heavy metals essential for plants and
have been reported to concentrate more than

10mg/kg of mercury (Hg), 100 mg/kg of
cadmium (Cd), 1000 mg/kg of cobalt (Co),

animals (Wintz et al. 2002). Heavy metals have
been discussed to cause oxidative stress by
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chromium (Cr), copper (Cu), and lead (Pb),
10000 mg/ kg of zinc (Zn) and nickel (Ni) (Baker
and Brooks, 1989). Based on the environmental
monitoring reports, edible crops grown in these
contaminated soils to accumulate metals in
quantities higher than permissible limits and
are capable of causing health problems in
animals and human beings consuming these
plants (Tiller, 1986).

Several researchers have experimented with
and reported the accumulation and uptake of
chromium by various crops, Arachis hypogaea
and Cicer arietenum (Imam Khasim D. et al.
1994); Ablemoschus esculentum (Jasuja K. et al.
1997). 1994
chromium's effect on chromosomal aberration

Jayaprakash et al. reported
and reduced mitotic activity in Allium cepa.
Purohit et al. 2003 reported a reduction in the
length of root and shoot and decreased biomass
in Solanum melongena and Solanum lycopersicum
upon being treated with increasing chromium
concentration.

The
stabilization in the soil

traditional method of heavy metal
is excavation and
removal, it is known to be disruptive to the
environment and presents us with a problem of
generated waste and is an expensive process.
Another viable alternative is soil amendments
in-situ to decrease the bioavailability of heavy
metals, it is a less disruptive and cost-effective
alternative. Recently phytostabilization of
heavy metal contaminated land has emerged as
a low-cost and environment-friendly alternative
to  traditional = remediation  techniques.
Phytovolatiliza-tion, sequestration, microbial
extraction are some of the methods employed

in phytoremediation.

Chromium (Cr) - Selected heavy metals as a
contaminant

Chromium is a natural elementin the soil,
yet the increasing concentration makes it a
potential toxin. In low doses, it is considered
a necessary element in human and animal

nutrition, however, large quantities have
been known to cause devastating effects on
humans, animals, and plants. Cr3* is one of the
elements essential in low concentrations for
human health, but long-term exposure to it has
been reported to cause dermatitis, shortness of
breath, ulceration of septum, bronchitis, pneu-
monia, and pulmonary problems, kidney
disorders, weakened immunity, and may cause

cancer.

Studies have suggested that chromium acts
as a stimulant for plant growth, but certain
studies have shown otherwise that it does
more harm than good, posing more of a
health concern in modern times due to
industrialization. The problem of soil pollution
due to industrial advancement has become a
India. Effluents

distilleries, electroplating plants, fertilizer and

severe threat in from
pesticide units, steel and paper industries,
pharmaceuticals, petrochemical, oil refineries,
thermal power plants, textile, tannery and dye
industries are a source of pollutants with

chromium.

Large amounts of chromium have been found
in agricultural soils due to organic waste as
fertilizers and wastewater for irrigation.
Chromium does not degrade biologically and
will remain stable for several months in the
soil without changing its oxidation state.
Chromium exists in several oxidation states,
but the most stable and common forms are Cr
(0), the trivalent Cr 3+, and the hexavalent Cré+
species. The valency of chromium plays an
important role in determining its toxicity, Cré*
is highly toxic and soluble compared to Cr3* as
it cannot quickly transfer across cell membranes
(Mertz, 1992). Phytotoxic symptoms include
inhibition of seed germination, reduced root,
shoot growth, and adverse effects on
physiological processes. Higher concentrations
of chromium also produce an adverse effect on
several such as

physiological parameters
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reduction of the rate of photosynthesis,

impairment of mineral nutrition (Sundara
Moorthy, et al. 2010), causing oxidative stress
(Shanker et al. 2005), leaf chlorosis, and
depressed biomass 1995)

ultimately leading to loss of plant life. Cr3* is

(Sharma et al.

considered a micronutrient in humans, being
necessary for sugar and lipid metabolism
(Agency for Toxic Substances and Disease
Registry, 2000) instead of Cré*
considered a carcinogen and can enter the
body
contaminated plant material. The Canadian

which is

human through consumption of
Soil Quality Guidelines for the Protection of
Environmental and Human Health, 2007,
recommends soil should contain less than
64mg/kg of total chromium and 0.4mg/kg of
the The
permissible limit of chromium for plants is

1.30mg/ kg recommended by WHO.

form hexavalent chromium.

Chromium (Cr) has been selected as a test metal
since it has been employed in the leather
industry, steel, and chemicals, to name a few.
Since the effects and uptake of Cr¢* on
Pennisetum  glaucum L. have not been
extensively studied yet; the present study was
conducted to understand the Cré* toxicity by
observing the morphological and physiological
responses stress. Therefore, our study focuses
on chromium's role in plant growth,
emphasizing that Pennisetum glaucum L. as a
potential candidate for phytoremediation of

chromium from contaminated sites.

Material and Methods

A) Plants Selected: The seeds of Pennisetum
glaucum L. were purchased from a local seed
dealer.

B) Heavy metal treatment:

A 1000 ppm stock solution was prepared for the
selected heavy metal. This was then diluted to
prepare 1, 3, 5, 10, 50, 100, 200, 300, 500 ppm to
treat seeds. All the standards were prepared by
non - serial dilutions.

Chromium - Accurately weighed 2.828 g of 99.9
% of analytical grade Potassium dichromate
(K2Cr20y7) in 1000 mL of distilled water.

C) Experimental studies:
Ten surface-sterilized seeds of each species
uniform in color, weight, and size were selected
and individually placed in a Petri dish of 9 cm
diameter on double-layered filter paper. The
filter paper was moistened with varying
concentrations of heavy metal solutions with 5
ml on the first day, followed by 2 ml on
alternate days for 7 days or depending on the
Each
in a completely

moisture every day.

studied
randomized design and a separate control
Plants  of

Pennisetum glaucum L. were grown in bags

experiment's
triplicates were
series wusing distilled water.
filled with garden soil using cuttings after 15
days of growth. One sapling was grown in each
bag, and each treatment was replicated in a
randomized design. Normal growth conditions
were provided to all the plants for their growth.
The plants were grown for 15 days before
treatment application and continued for 45

days after treatment application of 5, 10, 50,
100, 200 ppm i.e. before harvest.

D) Selection of plant parameters:

Following morphological characters were
noted: Length of the root (cm), length of the
shoot (cm), and fresh weight (g) of the plants
after 45 days using a centimeter-scale and a
tests were
performed for recording the Chlorophyll
Content - (Arnon’s Method, 1949), Total
Protein Content - (Lowry’s Method, 1951), and
Heavy Metal Analysis for chromium was done

digital balance. Biochemical

on the Inductive Coupling Plasma Atomic
Absorption Spectroscopy (ICP - AAS) facility.

E) Statistical analysis:

To determine the significance between samples,
a “Student’s t - test” was carried out at p<0.05
level of significance. The data were analyzed
using analysis of variance (ANOVA). Box and
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Whiskers plot, along with histograms, were
used for data analysis. Statistical analysis was
carried out using SPSS software version 11.0.

Result and Discussion

Effect of Chromium on Total Germination (%)
The present study showed a trend that higher
chromium concentrations affected the plants'
germination (Table 1, Figure 1). The total
germination of the selected plants subjected to
the highest chromium concentrations showed a
significant difference compared to control.
Pennisetum glaucum L. showed 90% at 100 ppm,
and the least was 40% observed at 500 ppm.

Table 1. Effect of Chromium on Total

Germination (%)

Ppm Pennisetum glaucum L.
Control 100
1 65
3 65
5 95
10 95
50 95
100 90
200 50
300 50
500 40

values are an average of 30 samples.

Figure 1. Trend graph showing the effect of

chromium on total germination (%)

Effect of Chromium on Total Germination (%)
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Effect of Chromium on the Length of Radicle

Table 2. Effect of Chromium on Length of
Radicle (cm)

Length of Length of Fresh
Ppm . .
radicle plumule weight
Control ~ 7.63£3.10 5.95+1.10 0.0663+0.01
1 7.47£3.45%  3.98+£1.74*  0.0642+0.02**
3 9.89+2.75# 513+1.29*  0.0462+0.01*
5 7.124£3.84**  458+1.29%#  0.0629+0.03#
10 3.30+1.66* 4.91+1.19*  0.0444+0.01**
50 0.4140.26* 2.96+1.67*  0.0321+0.01**
100 0.32+0.32* 2.4+1.07%  0.0296+0.01**
200 0.17+0.18* 1.2740.72*  0.0199+0.00#
300 0.14+0.60* 0.94+£0.40*  0.0178+0.00*
500 0.13+0.05* 0.49£0.46*  0.0141+0.00*

*significant at p < .01 ** not significant at p <.05
#significant at p < .05 values are average of 30 samples

Pennisetum glaucum L.: The length of the
control value was 7.63 cm. The highest length
was 9.89 cm at 3 ppm and 0.13cm at 500ppm.

(Fig. 2)
Figure 2. Effect of Chromium on Length of
Radicle (cm) of Pennisetum glaucum L.

Effect of Chromium on Length of
Radicle (cm) of Pennisetum glaucum L.
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Effect of Chromium on Length of Plumule

Table 3. Effect of Chromium on Length of
Plumule (cm)

Ppm Pennisetum glaucumn L.
Control 5.95+1.10
1 3.98+1.74*
3 5.13+1.29*
5 4.58+1.29#
10 4.91+1.19*
50 2.96+1.67*
100 2.4+1.07%
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200 1.27+0.72*
300 0.94+0.40*
500 0.49+0.46*

*significant at p < .01 ** not significant at p <.05
#significant at p < .05 values are average of 30 samples.

Pennisetum glaucum L.: Seedlings had a
maximum value of 5.13cm length of plumule at
3 ppm and the lowest average length of
plumule of 0.49cm at 500ppm. 5ppm and
10ppm concentrations also showed a length of
491cm and 4.98cm. The control values were

5.95 cm. (Fig 3)

Figure 3. Effect of Chromium on Length of
Plumule (cm) of Pennisetum glaucum L.

Effect of Chromium on Length of Plumule (cm) of
Pennisetum glaucum L.
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Effect of Chromium on Fresh weight
Table 4. Effect of Chromium on Fresh weight (g)

Ppm Pennisetum glaucum L.
Control 0.0663+0.01
1 0.0642+0.02**
3 0.0462+0.01*
5 0.0629+0.03#
10 0.0444+0.01**
50 0.0321+0.01**
100 0.0296+0.01**
200 0.0199+0.00#
300 0.0178+0.00*
500 0.0141+0.00*

*significant atp < .01 ** not significant atp < .05
#significant at p < .05 values are average of 30
samples

Pennisetum glaucum L.: The lowest values of
fresh weight were recorded in Pennisetum
glaucum L. plants. Maximum fresh weight of

0.0663g for control followed by 0.0642g was
noted at 1ppm and 0.0141g was the lowest
average fresh weight at 500pppm. (Fig 4)

Figure 4. Effect of Chromium on Fresh weight
(g) of Pennisetum glaucum L.

Effect of Chromium on Fresh weight (g) of
Pennisetum glaucum L.
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Effect of Chromium on Seed Vigour Index
(SVI)

Based on the collective data of the total
germination percentage and early seedling
growth, which shows a decline in the overall
length of radicle, plumule, and fresh weight,
the SVI also follows a similar trend for the
All the plants showed a
significant drop in SVI with an increasing

selected plant.

concentration of chromium. Pennisetum
glaucum L. recorded a drop in vigor from
1111.97 to 25.20 when the concentrations were

increased from S5ppm to 500ppm.

Table 5. Effect of Chromium on Seed Vigour
Index (SVI)

Ppm  Pennisetum glaucum L.
Control 1362.50
1 657.47
3 974.35
5 1111.97
10 780.90
50 321
100 244.80
200 72
300 54.25
500 25.20

values are average of 30 samples.
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Figure 5. Trend graph showing the Effect of
Chromium on Seed Vigour Index (SVI)

Effect of Chromium on Seed Vigour Index (SVI1)
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Figure 6. Effect of Chromium on Pennisetum

glaucum L.
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The transplants of the selected plants were
harvested after 45 days, and the following
parameters were studied. Length of root, length
of
chlorophyll b, total chlorophyll, total protein

shoot, fresh weight, chlorophyll a,
content and chromium uptake.

Effect of Chromium on root length

Table 6. Effect of Chromium on root length
(cm) of selected plants

Pennisetum glaucum L.: The control value of
the length of the radicle was 15.18 cm, the
highest value for plants treated with chromium
was 15.03 cm was recorded in P. glaucum L. at
5ppm, followed by a gradual decrease with the
lowest noted length of 10.15 cm at 200 ppm.
(Table 6, Fig 7)

Figure 7. Effect of Chromium on root length
(cm) of Pennisetum glaucum L.

Effect of Chromium on root length (cm) of
Pennisetum glaucum L.
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Effect of Chromium on shoot length

Table 7. Effect of Chromium on shoot length
(cm) of selected plants

Concentration Pennisetum glaucum L.

Control 73.82+0.97

5 ppm 65.56+1.90*
10 ppm 63.37+1.55*
50 ppm 65.11+1.33*
100 ppm 43.9+1.95*
200 ppm 29.00+1.53*

*significant at p < .01 ** not significant at p <.05
#significant at p < .05 values are average of 20 samples

Pennisetum glaucum L.: The control value of
length of shoot was 73.82 cm, highest value for
plants treated with fly ash was 65.56 cm was
recorded at 5ppm, followed by a gradual

. Root Shoot Fresh

Concentration .

length length weight
Control 15.18+2.30 73.82+0.97 8.02+1.79
5 ppm 15.03£1.03**  65.56+1.90*  7.81+1.11**
10 ppm 12.93£2.87*  63.37+1.55*  6.12+1.05*
50 ppm 11.09£0.95*  65.11+1.33*  7.31+1.50**
100 ppm 10.87£0.93*  43.94+1.95* 3.74+0.78*
200 ppm 10.15£1.02*  29.00+1.53*  3.20+0.71*

decrease with the lowest noted length of 29 cm
at 100ppm. (Table 7, Fig 8)

Pennisetum glaucum L.: The lowest values of
fresh weight were recorded in Pennisetum
glaucum L. plants. A maximum fresh weight of

*significant at p < .01 ** not significant at p <.05
#significant at p < .05 values are average of 20 samples

8.02g for control followed by 7.81g was noted at
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5ppm, and 3.20g was the lowest average fresh
weight at 200pppm. (Table 9, Fig. 10)

Figure 8. Effect of Chromium on shoot length
(cm) of Pennisetum glaucum L.

Effect of Chromium on shoot length (cm) of
Pennisetum glaucum L.
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Effect of Chromium on Fresh weight

Table 9. Effect of Chromium on fresh weight

(g) of selected plants

Concentration Pennisetum glaucum L.
Control 8.02+1.79

5 ppm 7.81%1.11%

10 ppm 6.12+1.05*

50 ppm 7.31+1.50**

100 ppm 3.74+0.78*

200 ppm 3.20+0.71*

*significant at p <.01 ** not significant at p <.05
#significant at p < .05 values are average of 20
samples

Figure 10. Effect of Chromium on fresh weight
(g) of Pennisetum glaucum L.

Effect of Chromium on fresh weight (g) of
Pennisetum glaucum L.
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Effect of Chromium on Chlorophyll content

Pennisetum glaucum L.: The plants irrigated
with varying chromium solution concentrations
showed a lower total chlorophyll content than

the control. The control value was 8.98mg/g.
The highest total chlorophyll content upon
treatment with chromium was 8.55mg/g at
50ppm. The lowest calculated value of total
chlorophyll was 6.51 mg/g at 100ppm. (Table
10, Fig. 11)

Table 10. Effect of Chromium on Chlorophyll
content (mg/ g)

Pennisetum glaucum L.

Concentration
Chl.a Chl.b Total Chl.

Control 4.86 412 8.98
5 ppm 3.89 4.04 7.93
10 ppm 4.40 212 6.52
50 ppm 4.19 4.35 8.55
100 ppm 3.39 3.11 6.51
200 ppm 4.38 2.98 7.37

Figure 11. Effect of Chromium on Chlorophyll
content (mg/ g) of Pennisetum glaucum L.

Effect of Chromium on Chlorophyll content
(mg/g)in Pennisetum glaucum L.
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Effect of Chromium on Protein content

Table 11. Effect of Chromium on Total Protein
content (mg/g)

Concentration Pennisetum glaucum L.

Control 23.7
5 ppm 12.7
10 ppm 10.6
50 ppm 18.9
100 ppm 10.3
200 ppm 9.4

Pennisetum glaucum L.: The protein content for
the control plants was 23.7mg/g. An increase in
the protein content was measured at 50ppm of
189mg/g and a minimum of 94mg/g at
200ppm. (Table 11, Fig. 12)
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Figure 12. Effect of Chromium on Protein
content (mg/ g) of Pennisetum glaucum L.
Effect of Chromium on Protein content {mg/g) of
Pennisetum glaucum L.
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Uptake of Chromium by selected plants

Compared to other toxic metals like cadmium,
lead, mercury, Chromium does not have a
elucidated pathway of uptake in plants. There
is a specific mechanism for its uptake and is
dependent on metal speciation. The chromium
ions have an oxidation state of VI in potassium
dichromate. Hexavalent chromium is more
soluble than trivalent chromium, forming stable
complexes in the soil, thus increasing its
bioavailability. (Lopez-Luna J. et al., 2009). The
pathway of Cré* transport is an active
mechanism; it depends on metabolic energy
and is performed by carriers of essential ions.
(Cervantes, et al. 2001). The readings for
chromium uptake by selected plants have been

expressed in ppm in the following table 12.

Table 12. Uptake of Chromium by selected
plants in ppm

Pennisetum glaucum L.

Concentration

Root Shoot
Control ND ND
5 ppm 870.3 994.5
10 ppm 241.4 484.0
50 ppm 1076.2 2487.9
100 ppm 918.3 1333.0
200 ppm 1054.8 1347.7

Pennisetum glaucum L.: In the root samples,
chromium uptake was highest at 50ppm (1076
ppm). The lowest amount was recorded at
10ppm (241 ppm), and chromium was not

detected in the control samples. Whereas in the
shoot samples of Pennisetum glaucum the lowest
amount was recorded at 5ppm (994 ppm) and
the maximum accumulation was measured at
50ppm (2487 ppm) (Table 12, Fig. 13, Fig. 14)

Figure 13. Uptake of Chromium (ppm) by the
root of selected plants
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Figure 14. Uptake of Chromium (ppm) by the
shoot of selected plants
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Conclusion

Based on the values recorded, 5 ppm and 10
ppm of chromium indicate a favorable increase
in root growth than the control, whereas at
higher concentrations, an inhibitory effect was
seen. Maximum inhibition of root was observed
at 200 ppm chromium for all the selected
study, 200ppm
concentrations of chromium decreased paddy

plants. According to a
growth, i.e. Oryza sativa L. (Sundaramoorthy et
al. 2010). The detrimental effect of chromium on
roots can be explained by inhibition of the cell
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division correlating with the mitotic index
noted by Zou J. H. et al. 2006. Breakdown of
root tissue and reduction in root surface caused
by chromium stress may contribute to plants'
decreased growth. (Oliveira H., 2012). These
results have been following other researchers
showing stimulation of root growth at low
chromium concentrations. (Zou J.H., et al. 2006).
Peralta J.R. et al. 2001 demonstrated that 5ppm
showed that Cr(VI) increased root growth
compared to the control, and at higher doses,
there was an inhibitory effect.

Saplings of Pennisetum glaucum L. showed a
sudden decrease in height on exposure to
100 ppm of chromium. Shoot length gradually
decreased with the increase in chromium
concentrations with a pronounced effect seen at
200 ppm. Overall, shoot growth was affected
due to chromium's presence with a reduction in
the number and size of leaves due to wilting
and necrosis. This decrease in plant length and
shoot growth could be correlated to reduced
root growth, resulting in lesser nutrient
transport and water transport to the plant's
aerial parts. These results are consistent with
the results reported in Zea mays L. (Mallick S.,

2010)

Plant weight is dependent on the length and

number of roots, shoots, and leaves, as
chromium has negatively affected most aspects
of growth, fresh weight of the transplants has
decreased. The fresh weight of the plants
reduced by 54.85% at
development of lateral roots and root number
affected by
resulting in shorter and fewer roots hairs.

(Samantary S., 2002)

200 ppm. Poor

was exposure to chromium

A general decrease in chlorophyll content at
higher chromium concentrations suggests that
chlorophyll synthesis is being affected. Our
results revealed a significant decrease in
chlorophyll b compared to chlorophyll an as it
greatly sensitive to salt stress. This decrease in

chlorophyll levels in salt-stressed plants has
been considered a typical symptom of oxidative
1996),
chlorophyll's suppressed biosynthesis with its

stress (Smirnoff N., resulting in
degradation by the enzyme chlorophyllase
(Santos C.V., 2004). Vazques M.D. et al. 1987
reported that chromium-induced inhibition of
photosynthesis is due to disorganization of
chloroplasts ultrastructure.

Similarly, the protein content also decreased
with the increase in chromium concentrations.
A concentration-dependent decrease in soluble
protein  content the control was
observed in the shoot of Albizia lebbek (Tripathi
AXK. and Tripathi S., 1999). Since plants'
nitrogen content was reduced by metal stress

over

relatively, plants' amino acids and protein
content also got reduced (Crooke W.M. and
Inkson R.H.E., 1955; Mayz D.M]J. and
Cartwright P.M. 1984). The decrease in protein
level is caused either by a reduced biosynthesis
or an increased disintegration of proteins to
amino acids (Todd G.W. and Arnold W.M,,
1961). The decrease in protein content can also
be attributed to oxidative damage caused by
ROS generated under abiotic stress conditions.
Proteins play an imminent role in plant stress
response since they are involved in mobilizing
their

consumption,

energy reserves, energy reserves

and an enhanced protein

degradation under stress.

Uptake and accumulation of chromium was
mainly in the roots, with little translocation to
the shoots.
chromium was seen at 50 ppm in the root as

A maximum concentration of

well as shoot. Chromium is immobilized in the
root cells' vacuoles could be a reason for higher
accumulation in roots. (Shanker AK. et al.
2004). Another study with temperate trees
confirmed that chromium was poorly taken up
into the aerial tissues but predominantly in the
root. (Pulford I.D. et al. 2001). Bishnoi N.R. et al,
1993 reported that chromium toxicity had a
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effect
seedling growth, chlorophyll, and crop plants'

detrimental on seed germination,

nutrient content.

Plant yield is dependent on the plant's all-
around development, including a number of
roots, length of the shoot, and leaf growth as
chromium affects physiological processes and
the morphology productivity
decreases. The present study indicated that

in plants,

accumulation is high in the roots compared
with the shoot, thereby holding the metal
firmly in the ground away from the reach of
other interactions of the shoot. In this plant,
chromium at low concentrations (5ppm) was
found to promote growth and increase yield.
However, it is not an essential element for
plants, whereas increasing metals'
concentration severely inhibited the growth in
terms of various morphological and
physiological parameters. Since it is an edible
crop, despite showing a good potential for
phytoremediation techniques, it can’t be used
to hyper accumulate this metal to remove it
from the soil as Pennisetum glaucum L. showed
more accumulation of the heavy metal in the

shoot than the root.
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Abstract

Dust pollution is one of the very dangerous types of air pollution. In
Mumbai, excess of vehicles and continuous construction create a lot of
dust pollution adding to major quantity of dust pollutants such as
Suspended Particulate Matter (SPM), Heavy Metals, etc. in the city
atmosphere. The excess of atmospheric heavy metals can lead to various
health issues. The plants have been found to be very effective in
monitoring and controlling dust pollution. The leaves too can capture
good amounts of dust. In this research work, the foliar dust from Ficus
benjamina L. var. nuda (Miq.) M. F. Barrett. was collected from various
locations in the city. The elemental compositions of foliar dust samples
were analyzed for their composition. Field Emission Gun-Scanning
Electron Microscopes (FEG-SEM) was used to analyze Energy Dispersive
Spectroscopy (EDS) at SAIF department in IIT, Powai. Carbon (C), Oxygen
(0), Magnesium (Mg), Aluminium (Al), Silicon (Si), Potassium (K),
Calcium (Ca), Manganese (Mn), Ferrous (Fe) and Copper (Cu) were
discovered in the dust samples obtained from all the sites. Carbon (C) and
Oxygen (0) were majorly seen in the dust samples. Similarly, Sodium
(Na), Phosphorus (P), Sulphur (S), Titanium (Ti), Zinc (Zn) and
Molybdenum (Mo) were found to be less common and if present, were
available in traces.

Key words: Dust pollution, Mumbai, SPM, Heavy Metals, FEG-SEM and EDS.

INTRODUCTION
One of the major problems in Mumbai is Dust Pollution. SPM, RSPM, SOz, NOx, many

inorganic and organic pollutants, trace metals are hazardous pollutants in air [Caselles
et al,, 2002; Maitre et al., 2006; Curtis et al., 2006; Sharma et al.,, 2006; Jayaraman,
2007]. SPM system ranges from <0.01cm to >100cm [Wan- Kuen et al., 2005, 2006]. As,
Cd, Co, Cr, Ni, Pb and Se are dangerous respirable particulate matter i.e. <10 pm [ATSDR,
2003; Wang et al., 2006]. 40-80% of total air pollution in the city comes from vehicular
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emission [Ghose et al., 2005]. The dust and urban soil show presence of heavy metals
due to traffic [Mert Guney et. al., 2010]. More vehicles create more emission leading to
more Particulate Matter causing air pollution [Zanini et al., 2006]. Plants can monitor
and control dust pollution and leaf surfaces play vital role in catching dust [Chaphekar
et al, 1980]. The plants growing closer to the highway showed higher concentrations of
heavy metals in the leaf, stem and root tissues [Falusi B. A., 2010]. The vehicles emit
traces of metals which are found in Petrol, Diesel, Oil, etc. [Monacci and Bargagli, 1997].
Plant species growing on the roads involving higher number of petrol-fueled vehicles
showed higher concentration of heavy metals like Lead (Pb) in foliar deposits [C.

Aydinalp et al, 2004].

MATERIALS AND METHODS

The dust samples were collected from ten sites (Table 1) in Mumbai city from the leaf
surfaces of Ficus benjamina L. var. nuda (Miq.) M. F. Barrett. The elemental composition
of these dust samples were determined at SAIF department in IIT, Powai. Field Emission
Gun- Scanning Electron Microscopes (FEG-SEM) Model: JSM-7600F, Resolution: 15 kv, 1
kv, Accelerating voltage: 0.1 to 30 kv, Magnification: x25 to 1,000,000 was used to
analyse the dust samples. The dust samples were carried using small metal stubs coated
with carbon paper on one end. Dust, being a non-conducting material, required a
suitable metallic coating for better image quality. Platinum coating was done in an
instrument (Model: JFC 1600) for 250 seconds. The Platinum coated metal stubs were
then inserted in FEG-SEM instrument and to analyze elemental composition of the dust

samples through EDS - Energy Dispersive Spectroscopy (Figure 1 and Figure 2).

RESULTS AND DISCUSSIONS

The sites selected for collecting dust samples were Marine Drive, Sion Circle, Ghatkopar,
Mulund, Borivali, Goregaon, Malad, Bandra, Bandra Kurla Complex and K. C. Marg which
included highways, traffic islands, link roads, primary roads and secondary roads (Table
1). The dust samples collected from selected 10 sites were analyzed for their elemental

compositions in Atomic% and Weight% (Figure 1 and Table 2).
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Table 1: Description of selected sites in Mumbai City

Site No.

Name of the Sites and their Description

South Mumbai - Marine Drive:
Main road, facing the sea-moderate to heavy traffic, all types except three
wheelers.

Eastern Express Highway - Sion Circle, Dr. Babasaheb Ambedkar Road:
Main road, heavy traffic, all types of vehicles but more of heavy vehicles.
This site also shows signals leading to traffic jams.

Eastern Express Highway - Ghatkopar:
Main road, heavy traffic, all types of vehicles but more of heavy vehicles. No
signals for longer distance, leading to faster moving traffic.

Lal Bahadur Shastri Marg - Mulund:

4 Major arterial road passing through an industrial area showing heavy
vehicular traffic.

Western Express Highway - Borivali:

5 Main road, Heavy traffic, construction activity, all types of vehicles. Broad
road with lots of vehicles moving at high speed.
Swami Vivekanand Road - Goregaon:

6 Main road, Moderate to heavy traffic, all types of vehicles, construction
activity, including three wheelers.
Linking Road - Malad West:

7 Frequency of vehicles is very less compared to express highways. It's a
broader road and this location is the common connection for various roads.
Linking Road - Bandra West:

8 Frequency of vehicles is very less compared to express highways. It's a
broader road compared to SV road.

Secondary Roads - Bandra Kurla Complex:

9 Derived from primary roads and shows a lesser number of vehicles. It is the
link between Western Express highway and Lal Bahadur Shastri marg.
Secondary Roads - K. C. Marg, Bandra:

10 Derived from primary roads and shows a lesser number of vehicles. One

end of this site opens at Worli Sea Link and the other one connects at the
junction of SV road, Mahim and Western Express highway.

Table 2: Elemental composition (in Atomic%) of dust samples at selected sites
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Figure 1: Elemental Composition of Dust samples from selected sites
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Figure 2: Scanned Electron Micrograph (SEM) of dust samples from selected sites

Site 1 : South Mumbai - Marine Drive

One of the most active sites of Mumbai was Marine Drive, a sea facing site with
continuously moving private vehicles. Eleven elements; Carbon, Oxygen, Magnesium,
Aluminium, Silicon, Sulphur, Potassium, Calcium, Manganese, Ferrous and Copper were

discovered in the dust sample collected from this site. Oxygen and Carbon were found to
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be maximum in proportion. Whereas Potassium was contributing the least, i.e. by
weight % it was 0.1% and by atomic % it was only 0.05%. The heavy metal, Cu, was
0.33% by weight % and 0.09% by atomic % (Figure 1 and Table 2). Proportionally, the

decreasing order of elemental composition was
0>C>Si>Mg>Fe>Al>Ca>S>Cu>Mn>K

Site 2 : Eastern Express Highway - Sion Circle, Dr. Babasaheb Ambedkar Road
Sion Circle was a very active road showing continuous slow moving traffic

showing all types of vehicles. Dust collected from this site showed presence of 14
elements Carbon, Oxygen, Sodium, Magnesium, Aluminium, Silicon, Phosphorus,
Sulphur, Potassium, Calcium, Titanium, Ferrous, Copper and Zinc. Oxygen and Carbon
were mainly present. Whereas lowest contributor was Sulphur having 0.1% by weight
% and 0.06 % by atomic %. Copper and Zinc were the two heavy metals discovered in
the sample. The proportion of Cu by weight % was 0.7% and that of Zn was 0.73%.
Similarly the proportion of both Cu and Zn by atomic % was 0.21% (Figure 1 and Table

2). The quantitative decreasing order of these elements was
0>C>Si>Fe>Ca>Ti>Al>Mg>P>7Zn>Cu>Na>K>S

Site 3 : Eastern Express Highway - Ghatkopar

Ghatkopar being at Eastern Express highway, was a broad road including fast
moving heavy vehicles. Eleven elements that include Carbon, Oxygen, Magnesium,
Aluminium, Silicon, Sulphur, Calcium, Titanium, Ferrous, Copper and Zinc were found in
the dust sample collected from here. The dust was mainly Oxygen and Carbon. The least
content of the dust was by Ti i.e. 0.18% by weight % and 0.07% by atomic %. The traces
of heavy metals viz; Cu and Zn were discovered in the sample. Copper was 0.7% by
weight % and 0.21% by atomic %. Whereas Zinc was 0.56% by weight % and 0.16% by
atomic % (Figure 1 and Table 2). The arrangement of elements in their decreasing

proportion was
0>Ca>C>Si>Al>Fe>Cu>Mg>7Zn>S>Ti

Site 4 : Lal Bahadur Shastri Marg - Mulund
Lal Bahadur Shastri Marg in Mulund was site 4 witnessing continuous movement

of all types of vehicles mainly Heavy vehicles. The dust sample contained 14 elements;
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Carbon, Oxygen, Sodium, Magnesium, Aluminium, Silicon, Sulphur, Potassium, Calcium,
Titanium, Manganese, Ferrous, Copper and Zinc. The dust was mainly comprised of
Oxygen and Carbon. Mn was contributing the minimum i.e. 0.17% by weight % and
0.06% by atomic %. The heavy metals like Cu and Zn in the dust were 0.69% and 0.5%
by weight % respectively. Similarly, by atomic % Cu was 0.21% and Zn was 0.15%

(Figure 1 and Table 2). Proportionally, the decreasing arrangement of elements was
0>C>Si>Ca>Fe>Al>Mg>Na>Cu>K>Ti>Zn>S>Mn

Site 5 : Western Express Highway - Borivali

Borivali was the site 5, located on Western Express highway, showing 2-
wheelers, 4-wheelers, trucks, busses, etc. moving at high speed. The 14 elements
detected in the dust sample of this site included Carbon, Oxygen, Sodium, Magnesium,
Aluminium, Silicon, Potassium, Calcium, Titanium, Manganese, Ferrous, Copper, Zinc
and Molybdenum. The major proportion of the dust was composed of Oxygen and
Carbon whereas the least contribution was by Manganese. The weight % and atomic %
of Mn were 0.15% and 0.05% respectively. The heavy metals found in this sample were
Copper, Zinc and Molybdenum. The contribution of Cu, Zn and Mo was 0.39%, 0.46%
and 0.58% by weight % and 0.11%, 0.13% and 0.11% by atomic % respectively (Figure

1 and Table 2). These 14 elements were showing the proportional sequence as
0>Si>C>Fe>Ca>Al>Mg>Na>Mo>Ti>K>Zn>Cu>Mn

Site 6 : Swami Vivekanand Road - Goregaon

The site 6 was located in Goregaon at Swami Vivekanand road which had good
frequency of public and private vehicles. The 11 elements viz; Carbon, Oxygen,
Magnesium, Aluminium, Silicon, Calcium, Manganese, Ferrous, Copper, Zinc and
Molybdenum were detected in the dust sample collected from this site. Oxygen and
Carbon were contributing the maximum of the total dust. Similarly, Molybdenum
contributed the least and the values were 0.11% as weight % and 0.02% as atomic %.
The dust also showed the minimal presence of heavy metals Zinc and Copper. Both of
these constituted 0.13% by atomic %. But by weight % Cu and Zn were sharing 0.47%
and 0.48% respectively (Figure 1 and Table 2). Quantitatively all the elements were

showing the sequence

0>C>Si>Fe>Mg>Mn>Ca>Al>Zn>Cu>Mo
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Site 7 : Linking Road - Malad West

On Link road, in Malad, all types of vehicles were observed with a moderate
traffic. There were fifteen elements detected in the dust sample of this site which
include Carbon, Oxygen, Sodium, Magnesium, Aluminium, Silicon, Phosphorus,
Potassium, Calcium, Titanium, Manganese, Ferrous, Copper, Zinc and Molybdenum. The
proportion of Oxygen and Carbon was too high but that of other elements was too low.
The least participation was made by Manganese by sharing only 0.11% weight % and
0.03% by atomic %. Copper, Zinc and Molybdenum were the heavy metals found in the
dust sample. The proportion of Cu, Zn and Mo was 0.25%, 0.4% and 1.22 % by weight %
and 0.07%, 0.11% and 0.23% by atomic % respectively (Figure 1 and Table 2). The

proportional sequence of all these 15 elements was
0>C>Si>Ca>Al>Fe>Mg>Mo>Na>Zn>K>P>Ti>Cu>Mn

Site 8 : Linking Road - Bandra West

Site 8, at linking road in Bandra west, showed slow moving traffic with short
distance signals. The dust sample from this site showed the presence of 11 elements;
Carbon, Oxygen, Magnesium, Aluminium, Silicon, Sulphur, Potassium, Calcium,
Titanium, Ferrous and Copper. The dust was mainly composed of oxygen and carbon
and on the other hand remaining elements were contributing quite low. Titanium was
forming 0.17% by weight % and 0.06 % by atomic % of the dust and was lowest of all
elemental proportion. The sample also traced the presence of heavy metal Cu as 0.22%
by weight % and 0.06% by atomic % (Figure 1 and Table 2). The decreasing order of the

elements was
0>C>Ca>Si>Al>Fe>Mg>S>Cu>K>Ti

Site 9 : Secondary Roads - Bandra Kurla Complex

Western and Eastern Express highways and Lal Bahadur Shastri marg were
connected with each other by Bandra Kurla Complex, the site 9. His site had active
traffic including all types of vehicles. 13 elements found in the dust from this site were
Carbon, Oxygen, Sodium, Magnesium, Aluminium, Silicon, Potassium, Calcium, Titanium,
Ferrous, Copper, Zinc and Molybdenum. The dust was concentrated with Oxygen and
Carbon whereas the least proportion was of Na. The traces of Na by weight % and by

atomic % were 0.18% and 0.13% respectively. The dust also showed the presence of
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heavy metals Cu and Zn. The proportion of Cu was 0.48% by weight % and 0.12% by
atomic % whereas that of Zn was 0.39% and 0.1% respectively (Figure 1 and Table 2).

These 13 elements were arranged in decreasing order as
0>C>Si>Fe>Ca>Al>Mg>Cu>K=Zn>Mo>Ti>Na

Site 10 : Secondary Roads - K. C. Marg, Bandra

The site 10, Krishna Chandra Marg, was located in Bandra west which connected
primary and secondary roads with Bandra Worli Sea Link and witnessed 2-wheelers, 3-
wheelers, Trucks and Buses. There were 15 elements Carbon, Oxygen, Sodium,
Magnesium, Aluminium, Silicon, Phosphorus, Sulphur, Potassium, Calcium, Titanium,
Manganese, Ferrous, Copper and Zinc discovered in the dust sample collected from this
site. The highest proportion of the dust was by Oxygen and Carbon. Similarly, the
minimum contributor was Mn having 0.04% by weight % and 0.01% by atomic %.
Traces of heavy metals like Cu and Zn were detected. The weight % of both these
elements were 0.38% and 0.32% and the atomic % were 0.09% and 0.08% respectively

(Figure 1 and Table 2). The decreasing order of the discovered elements was

0>C>Si>Al>Fe>Ca>Mg>Na>K>Cu>Ti>Zn>S>P>Mn

CONCLUSIONS

Presence of heavy metals in foliar dust available at various sites is an indication towards
the existence of excess metallic pollutants in ambient Air. There were a total 16
elements found in the dust samples collected from all the 10 sites. There were eleven
elements detected in the dust sample from Marine Drive, fourteen elements from
Mulund (LBS marg), similarly eleven were discovered in the dust sample from Goregaon
(SV road), the dust sample from Bandra (Linking road) also had eleven elements within
it, fifteen elements were found in the dust collected from Malad (Linking road), fourteen
elements were seen in the dust from Borivali (Western Express highway), dust sample
from Sion Circle (Eastern Express highway) contained fourteen elements, eleven
elements were available in the dust from Ghatkopar (Eastern Express highway), there
were fourteen elements in the dust sample collected from Mulund (Lal Bahadur Shastri
marg), fifteen were detected in the dust obtained from K.C. Marg (Bandra-W) and the

dust collected from Bandra Kurla Complex showed the presence of thirteen elements.
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As per FEG-SEM data, Oxygen is most commonly available in dust at all the ten
sites in highest proportion. Similarly, proportionally Carbon is the second highest
element in dust. Whereas Silicon had been found frequently in the foliar dust. The
elements found in the dust of all the ten selected sites were C, O, Mg, Al, Si, K, Ca, Mn, Fe
and Cu. Whereas Na, P, S, Ti, Zn and Mo were less common and if present, available in

traces.
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Noise Pollution in Palghar

Joshi Nitesh!" and Mule Prachiti*

DOI: 10.9734/bpi/ecees/v1/1998C

ABSTRACT

The current work was carried out during Ganesh festival which is a very popular festival in
Maharashtra. Idols of lord Ganesh are brought to homes and also in public places .The idols the
occasion is celebrated with huge pomp and splendour. On a normal working day and the final day of
the festival, noise levels were measured at four different locations in Palghar Tehsil, a far western
suburb of Mumbai city, using a sound level metre. Noise pollution indices as well as Noise Climate
were computed. On both days, noise levels exceeded the central pollution control board's norms, with
a noticeable increase in noise levels on the final day at all sites. On the Vaitarna site, the category of
safe zone on festive and non-festive days was indicated. At 4 pm, 5 pm, and 6 pm time slots on
festive days, Saphale site displayed a low to moderate risk zone category, while the rest of the time
slots on festive days displayed a high risk zone category. On a festive day, the Boisar site indicated a
high risk. On non-festive days, the Saphale, Palghar, and Boisar sites indicated safe zones, safe to
low risk zones, and safe to moderate zones, respectively. Noise levels are not monitored by any
agency in this area.

Keywords: Noise pollution; festival; Leq; Noise climate.

1. INTRODUCTION

Palghar, a town in Thane district, is 87 kilometres from Mumbai. The town is rapidly expanding and is
classified as semi-urban because it has designated areas for agriculture and industry. Tarapur, which
is part of the Maharashtra Industrial Corporation (Palghar), has little environmental monitoring. At
regular intervals, the CPCB monitors the air and water in and around certain locations in Palghar.
Attempts have been made to regulate noise levels; however, despite being a rapidly growing region,
noise pollution in this area has not been studied. Noise is an unwanted sound that may cause some
psychological and physical stress to human beings exposed to it. It is also considered as an
environmental stressor and nuisance. Noise pollution has become an inevitable part of modern
civilization. It is a fact that sound intensity above 80dB level is harmful to individual belonging to all
ages [1-5]. An attempt has been made to investigate noise pollution during Ganesh Utsav, a well-
known festival celebrated throughout Maharashtra. The festival lasts 11 days, culminating in Anant
Chaturdashi. The Ganesh idol immersion procession lasts several hours and includes loud speakers,
musical instruments such as drums, banjos, and cymbals, and firecrackers. This generates a
significant amount of noise pollution. A Five-day noise monitoring study was conducted in Thane by
MPCB [6] during Ganesh Festival. The result showed that the maximum noise level was 91.4 dBA
and minimum noise level was 46.4 dBA. Considerable amount of increase in noise levels have been
recorded on festival days in various parts of the country [7].

Noise imparts several effects on mental and physical health and results in disturbances in the daily
activities. It affects living as well as non-living things [8]. Noise might affect sleep, conversation,
causes hearing loss; in addition to these effects it also affects human judgment and performance [9].
Generally high exposure to noise level can cause annoyance, irritation, damage to auditory system,
number of health related effects like physiological, psychological disorders, difficulties in daily
activities and performances, hypertension and heart diseases [10]. Along with other types of pollution,

'Rizvi College of Arts, Science and Commerce, Dept of Botany, Mumbai, India.
*Corresponding author: E-mail: niteshcjoshi@gmail.com;
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noise has become a hazard to quality of life [11]. Various studies have revealed that noise levels in
some of the Indian cities are higher than the standards prescribed by CPCB, Central Pollution Control
Board and MoEF, Ministry of Environment and Forest, Govt. of India [12-17]. Several studies have
been carried out in India on noise levels, noise climate, Leq, and Lnax [18-20].

The CPCB has notified air quality standards for noise which has been included as an air pollutant.
Realizing the need to control and regulate noise levels, the Ministry of Environment and Forests,
Government of India, have notified Standards and Guidelines for Noise Levels under Environment
(Protection) Rules, 1986, known as Noise Pollution (Regulation & Control) Rules, 2000 as shown in
Table 1. The objective of the study is to assess the noise pollution levels, noise climate, Leq, and Lay,
Noise Pollution Level Index and Noise Climate in this industrial area.

Table 1. Ambient permissible noise levels in India as per prescribed by CPCB

Area code Category Limits in Dba
Day time Night time
A Industrial 75 70
B Commercial 65 55
C Residential 55 45
D Silence zone 50 40

2. MATERIALS AND METHODS
2.1 Study Area

Palghar is one of the far Western suburbs of Mumbai city Fig. 1. Population of Palghar is 5, 50,222
(Palghar, 2011). Residential colonies and built up areas are very well developed near railway line
zones. Current study was carried out at four different sites in Palghar tehsil viz. Vaitarna, Saphale,
Palghar and Boisar. Out of these four sites Saphale is a developing area while Palghar and Boisar are
very well developed due to the presence of MIDC (Maharashtra Industrial Development Corporation)
in the close vicinity. Due to the geographic restriction Vaitarna is a small undeveloped village with
many settlements.

In the current study, noise levels on a normal day and on the last day (Anant Chaturdashi) of Ganesh
festival were observed. The main objective of the study was to monitor and evaluate the fluctuating
noise level in the different parts of the study area.

‘Bovsar

Ralghar

‘Saphare

VENEGE] &

Fig. 1. Map showing sampling points

2.2 Instrument Used

Sound level meter of Lutron Electronics (Model number: - SL 4010) was used to monitor sound levels
at all the sites mentioned above. The readings were measured in dB (A) unit, where A denotes the “A

76
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weighting” characteristic which is simulated as "Human Ear Listing" response. The time weighting is
adjusted to “Fast” by default. The sound level meter is provided with high sensitivity Bruel and Kjaer
Prepolarized Condenser Microphone (Type 4226) at the top and readings are generated on the
horizontal display.

2.3 Sampling Methodology

While recording the noise levels, the sound level meter was placed at 1 to 1.2m above the ground
surface level and one meter away from sound source, then microphone of sound level meter was
pointed towards the source of sound and readings were noted down. To minimize the error, readings
were taken continuously for 30 minutes at an interval of 2 minutes. The noise levels were recorded on
Saturday, 28" September 2012 the last day of the festival and Monday, 17" September 2012, a
normal working day. The reading were taken from 4pm to 9 pm from 4 to 4.30 pm, 5 to 5.30 pm, 6 to
6.30 pm, 7 to 7.30 pm, 8 to 8.30 pm and 9 to 9.30 pm. L.y was calculated using following formula

Ldp, = T o

o
W2 'l i | Q5E

Where, L¢q = noise levels observed in time interval T and n= n" duration of measurement [21].

Leq is the equivalent continuous equal energy level; and can be applied to any fluctuating Noise Level.
It is that constant Noise Level that over a given time expends the same amount of energy as the
fluctuating level over the same time period [22]. The readings noted in fractions, were rounded off to
nearest integer in the observation tables. To detect the actual rise in the noise level a set of readings
was taken on a normal working day. To get better understanding of noise range noise climate (NC)
index [23] was calculated using following formula: NC= Lyg- Loo dB (A).

Total annoyance caused by noise level was estimated using noise pollution level index (NP) [24]:
LNP=Leq * 2.560

Where, Lyp= Noise pollution level, L= equivalent noise level, 9= standard deviation

Statistical analysis was carried out to analyse the significant difference between festive and a non-
festive day.

3. RESULTS AND DISCUSSIONS

Deviation of noise from its mean point and Lo, Lsg, Lgg values are shown in Table 2. Table 3 and
Table 4 show the equivalent noise (Leg) maximum noise (Lmax) and minimum noise (L) recorded at
all four sites at different time slots on festive and non-festive day respectively. On festive day
fluctuation of noise was more in comparison to non-festive day. On the festive day, 9 pm time slot at
Vaitarna showed a decrease in the noise levels as compared to other slots in the same area. Sound
levels on all other sites at all the time slots exceeded the permissible limit. On the normal working day
i.e. non - festive day sudden depletion in the noise levels was observed. Vaitarna site remained
noiseless for all the time slots. Palghar site was the noisiest followed by Boisar and Saphale.

87 dB (A) at 7pm and 69 dB (A) at 5pm in Palghar were the highest L, while 53 dB (A) in at 9pm and
42 dB (A) at Vaitarna were the lowest L¢q recorded on festive and non-festive days respectively. The
continuous monitoring showed the broad fluctuating range. Saphale site showed acute fluctuation
followed by Boisar, Palghar and Vaitarna.

Lip and Lgy are defined as peak and back-ground sound levels over certain measurement duration
[25]. On festive and non-festive days Lo values for Vaitarna, Saphale, Palghar and Boisar site differed
by 5-10dB (A), 20 — 27 dB (A), 19 — 20 dB (A) and 15 — 25 dB (A) respectively, whereas the range
of fluctuation of Lgpvalue for Vaitarna, Saphale, Palghar and Boisarsite was 6 -12 dB(A), 20 — 24
dB(A), 16 — 19 dB(A) and 27 — 33 dB(A) respectively. Highest difference in standard deviation of
festive and non-festive day was recorded at Saphale site and least deviation was seen at Palghar site.
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Table 2. Different noise parameters on festive and non-festive days

4:00 PM

Site Festive day Non- festive day

Mean SD Lo Lso Loo Mean SD L1 Lso Lgo
Vaitarna 57 2 61 57 55 44 4 51 45 40
Saphale 76 3 80 76 72 52 3 57 51 50
Palghar 76 3 81 77 72 63 2 68 63 63
Boisar 80 2 84 79 78 55 3 60 54 52

5:00 PM

Site Festive day Non- festive day

Mean SD Lo Lgo Lao Mean SD Lig Lso Log
Vaitarna 59 2 62 59 57 47 3 52 46 46
Saphale 77 3 82 78 74 54 3 59 53 52
Palghar 81 3 87 80 79 68 2 72 67 67
Boisar 80 2 86 80 79 57 4 63 57 54

6:00 PM

Site Festive day Non- festive day

Mean SD Lo Lgo Lao Mean SD Lig Lso Log
Vaitarna 59 2 63 58 58 46 3 52 45 45
Saphale 79 3 86 78 77 55 3 60 54 52
Palghar 83 5 88 85 78 61 5 71 60 58
Boisar 80 2 85 80 79 54 5 63 52 52

7:00 PM

Site Festive day Non- festive day

Mean SD Lo Lso Lgo Mean SD Lo Lso Lgo
Vaitarna 58 1 60 58 57 53 2 57 52 52
Saphale 84 5 89 85 78 48 2 53 48 46
Palghar 86 3 91 85 83 59 3 66 58 57
Boisar 80 2 85 80 78 55 4 62 55 52
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8:00 PM
Site Festive day Non- festive day
Mean SD Lo Lso Loo Mean SD L1 Lso Lgo
Vaitarna 59 2 63 58 56 41 4 48 40 38
Saphale 81 8 88 84 71 62 4 70 62 58
Palghar 85 2 89 85 82 62 4 69 61 60
Boisar 83 2 87 84 80 55 7 72 52 51
9:00 PM
Site Festive day Non- festive day
Mean SD Lo Lgo Lgo Mean SD Lo Lso Lo
Vaitarna 53 2 57 53 50 41 3 46 41 39
Saphale 82 9 89 86 69 50 4 55 52 44
Palghar 83 3 88 84 79 55 3 61 54 54
Boisar 83 3 86 84 79 51 5 59 50 45
Table 3. Noise levels on festive day (Anant Chaturdashi)
4:00 PM 5:00 PM 6:00 PM 7:00 PM 8:00 PM 9: 00 PM
Leq Lmax I—min Leq I—max I—min Leq I—ma>< I—min Leq I-ma>< I—min I-eq Lmax Lmin Leq I—max I—min
Vaitarna 58 61 54 59 62 56 59 63 57 58 63 56 59 64 54 53 57 50
Saphale 76 80 71 78 83 72 80 87 76 86 90 72 84 88 61 85 89 60
Palghar 77 81 72 82 87 79 85 89 71 87 92 81 86 89 81 84 89 78
Boisar 80 87 78 81 88 79 81 88 79 81 86 78 84 87 79 83 86 77
Table 4. Noise level on non-festive day (Normal working day)
4:00 PM 5:00 PM 6:00 PM 7:00 PM 8:00 PM 9: 00 PM
Leq I—ma\x I—min Leq I—max I—min Leq Lmax I—min I-eq I-max I—min Leq I—max I—min Leq I—max I—min
Vaitarna 46 52 39 48 56 46 49 58 45 53 60 52 43 50 38 42 48 38
Saphale 53 62 51 55 63 52 56 61 51 49 56 46 65 72 58 52 56 43
Palghar 65 72 63 69 75 67 66 77 58 62 71 57 66 76 60 57 64 52
Boisar 56 64 51 59 67 53 62 72 52 58 67 51 64 73 50 54 59 45
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Time Festive day Festiveday Festiveday Festiveday Non festiveday Non festive day Non festive day Non festive day
Vaitarna Saphale Palghar Boisar Vaitarna Saphale Palghar Boisar

4:00 PM 62.49 83.36 83.70 86.08 56.82 61.12 70.92 63.84

5:00 PM 63.45 85.84 88.87 87.31 55.01 62.07 74.05 68.08

6:00 PM 63.54 88.23 96.83 87.16 57.42 62.67 78.92 73.84

7:00 PM 61.47 97.84 94.70 87.01 58.76 55.23 70.51 67.42

8:00 PM 65.18 103.93 91.83 89.44 52.01 74.55 75.36 82.05

9:00 PM 58.82 108.19 91.18 90.77 48.21 62.30 63.85 67.86

Table 6. Noise climate (NC) index of sampling points

NC Festive day Non festive day Festiveday Non festiveday Festiveday Non festive day Festiveday Non festive day
Vaitarna Vaitarna Saphale Saphale Palghar Palghar Boisar Boisar

4:00 PM 5.76 11.45 7.63 7.00 7.70 5.75 8.04 7.80

5:00 PM 4.70 5.70 7.90 6.60 7.55 5.55 6.55 9.40

6:00 PM 5.10 7.25 8.90 8.30 10.35 13.10 6.00 10.55

7:00 PM 3.10 5.15 11.10 6.15 8.45 8.55 7.00 10.15

8:00 PM 6.55 9.95 17.05 11.80 7.00 9.30 6.55 21.15

9:00 PM 6.50 7.40 20.00 11.15 8.40 7.30 6.80 13.90
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4. CONCLUSION

On festive days high and comparatively steady noise levels were recorded and analysed using noise
pollution level index (Table 5). Comparative analysis of noise using noise pollution level index
indicated that Saphale is the noisiest site while Vaitarna is least noisy site of the study area. Palghar
and Boisar site show moderate noise pollution and less fluctuation as compared to Saphale site
.Equivalent noise levels of festive days were high as compared to the non-festive days on all sites but
majority of time slots of all sites showed high noise climate (NC) index on non-festive days (Table 6).
Main reason behind this is wide fluctuation range of noise on non-festive days. According to different
categories of noise risk zones [25]. L¢q values of all sites were assessed to find out level of risk due to
high noise levels (Table 7). Vaitarna site indicated the category of safe zone on festive and non-
festive day. Saphale site exhibited low to moderate risk zone category for 4pm, 5pm and 6 pm time
slot for festive days and for rest all time slots of festive day it showed the category of high risk zone.
For Palghar site festive day time slot of 7pm and 8pm showed extremely high risk while rest all slots
showed risk categories between moderate to high. Boisar site indicated high risk on festive day. On
non-festive day Saphale, Palghar and Boisar site indicated safe zone, safe to low risk zone and safe
to moderate zone category respectively.

Table 7. Noise risk zone

Intensity of noise in dB (A) Category of zones

< 66 Safe

66 —-71 Tolerable

71-76 Low risk

76 - 81 Moderate risk

81- 86 High risk

> 86 Extremely high risk
(25]

The Ganesh festival is celebrated with great enthusiasm in all areas of Palghar tehsil. On the day of
Anant Chaturdashi (Last day of the festival), immersion procession includes immersion of idols from
houses as well as from community groups. The procession involves use of loudspeakers, banjos and
firecrackers and continues till hours, this affects the usual sound level. People are often unaware of
the consequences of the noise pollution on the human health and environment. Hence it is essential
to create awareness amongst the community about the impacts of noise pollution. Restriction from
local governments such as defined time limit for procession, limitation on the use of loud musical
instruments can also help in controlling the noise pollution.
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Abstract

Noise pollution is a common problem in urban areas with ever increasing vehicular density. Urban trees help in noise attenuation. Various
methods are employed to measure sound absorption coefficients of substances .Sound absorption coefficient is normally measured using
expensive instruments and calculating absorption coefficients. The absorption coefficient of a substance falls within a scale from 0 to 1.
The concept of this absorption coefficient was established by Sabine. In the current work sound absorption ratios of leaves of some tree
species are derived using a impedance tube, function generator, standard audio amplifier, omnidirectional microphone and oscilloscope
connected together. A sound absorption ratio was derived to measure sound absorption on a relative scale in a closed system calculate
sound absorption ratio Sabine’Is formula was used and absorption ratio was derived. Sound absorption ratio towards unity indicates poor
sound absorption capacity. Sound absorption ratio of leaves of different tree species was studied. Observations were made using
oscilloscope connected to a long impendence tube and a speaker at different frequencies like 500Hz, 700Hz etc. In designing the tube
500Hz 1 1000Hz was taken as operating frequency for the reverberation testing and used in sound absorption test. To reduce the effect of
attenuation due to walls of tube it was desired to have a large diameter of tube and long length so that at least two minima and one
maximum could be found. An omnidirectional microphone was used to study standing pattern. Readings were taken with and without
samples so that every time when samples were replaced by the other the initial setting was not disturbed. Initial setting wave pattern was
maintained by adjusting i/p power (i.e. current & voltage) of the speaker. At 500Hz the noise levels are closer to audible range, hence it
was used as reference and for comparison of absorption by plants at other frequencies. According to the study, leaves of different plant
species showed different absorption at different frequencies. Barringtonia acutangulaGoerb, Eucalyptus globulusLabill, Ficus
benghalensisL, Ficus glomerataRoxb, Ficus religiosa L, Mangifera indical, Polyatlhia longifoliaThev, Sterculia urensL and Thespesia
populnea Soland are good sound absorption the method is relatively inexpensive and easy to use to measure sound absorption of foliar
surfaces.
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ABSTRACT

Land in industrial areas receives many solid wastes, including heavy metals.
Metals taken up by the plants are incorporated into their tissues depending
upon their mobility within the plant. The surplus of heavy metals can
severely reduce growth and biomass production in plants.

To understand the fate of some heavy metals in plants, five heavy metals
were chosen for their interactions with Ipomoea carnea jacq. Subsp. fistulosa
which is an exotic weed distributed in tropical countries of Asia and
America migrated from the American tropics into India. The species is then
supposed to have escaped and naturalised elsewhere. As Ipomoea carnea is
found growing everywhere including waste dumps. The selected heavy
metals were Cadmium (Cd), Chromium (Cr), Copper (Cu), Lead (Pb) and
Zinc (Zn).

Five concentrations of each of the heavy metals were selected to provide a
range and meanwhile, control was also set up. The plants were grown for 6
and 9 weeks period. The concentrations of heavy metals were determined
using Atomic Absorption Spectrophotometer method (AAS).

The study concluded that if plants were grown for a short period or limited
period they may help in improving the quality of soil by effectively removing
the heavy metal but continued growth leads to a stage of equilibrium
between metal concentrations in and out of plant organs. The Potential of
Ipomoea carnea to effectively absorb the metals is Zn > Cd; Pb > Cu > Cr and
retain them is Cd > Zn; Pb > Cu > Cr.

Keywords: Ipomoea carnea, bioremediation, heavy metals.
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1. INTRODUCTION

A deteriorating environment is one of the major issues that we face
today. Any modification in the physical or biological component of the
surrounding which could be harmful to organisms is known as pollution.
A harmful substance introduced in the ecosystem as a result of human
activity has the potential to get accumulated to harmful levels. There
are several reasons for the occurrence of pollution, the major one being
urbanization. Intensive urban growth and industrialization started
increasing the level of pollution converting our landscapes into vessels of
waste. Developmental activities have depleted our natural resources and
generated a huge amount of wastes leading to the pollution of air, water
and soil. Untreated waste (sewage) plays a major role in the pollution of
rivers causing loss of productivity and environmental degradation.

1.1. Types of Pollutants

Biological pollutants: These pollutants include pollen, microbes, viruses,
dust mites, insects, several parasites and pathogens and invasive species
documented from various sources. (Elliott M., 2003).

Organic pollutants: Usually substances that are biodegradable fall
under the category of organic pollutants. They are naturally occurring
in the environment but excessive demand has led to massive production
causing them to be a cause of concern. PCB - Polychlorinated biphenyls,
PAH - polycyclic aromatic hydrocarbons, PBDE - polybrominated
diphenyl ethers, petroleum and OCP - organochlorine pesticides are a
few that become major pollutants. (El-Shahawi M.S. et al., 2010).

Inorganic pollutants: Metals, salts and substances of mineral origin
are considered to be inorganic pollutants. (Wong M.H., 2012). These
pollutants can be found naturally but various anthropogenic activities
such as metallurgy, smelting and mining processes have introduced them
into the environment at higher levels.

Heavy metals: “Heavy metals” is a general collective term, which
applies to the group of metals and metalloids with an atomic density
greater than 4 g/cm 3, or 5 times or more, greater than water (Nriagu
and Pacyna 1988). Heavy metals present naturally in trace amounts are
arsenic, cadmium, chromium, cobalt, lead, mercury, nickel and selenium
are toxic even at very low concentrations, whereas few heavy metals such
as Cu, Zn and Fe are of biological importance and growth, however at
high concentrations, can cause damage to the organism by accumulating
and displacing vital nutrients in the tissues.

Sources of heavy metals in the environment: Heavy metals are
released from natural as well as manmade activities. Natural sources of
heavy metals are volcanic eruptions, forest fires, weathering of rocks and
sea-salt sprays, whereas the anthropogenic processes include vehicular
exhaust, burning of fossil fuels, industrialization, insecticides used in
agriculture, metallurgy, mining, smelting, and wastewater.
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Heavy metals in soil and Effect on agricultural productivity:
Soil and water are both indispensable factors of an ecosystem that are
essential for the growth and development of living organisms. An impact
on the composition of soil has a corresponding and directly proportional
effect on the water resources. The composition of parent rock, degree
of weathering and climatic conditions are responsible for the release
of heavy metals into the soil. (Arunakumara K. K. I. U. et al., 2013).
Heavy vehicular traffic in urban areas is one of the major factors for the
contamination of soils with heavy metals. The fate of these heavy metals
in the environment is dependent on their bioavailability for their uptake
by plants. Phytoavailability of metals plays an important role in the
assessment of metal-contaminated sites, the metal availability depends
upon the source, metal speciation, pH and other physicochemical
properties of soils. (Wuana R.A. and Okieimen F.E., 2011). Agricultural
productivity and food safety are solely dependent on the quality of soil
and water. Thus making the monitoring of agricultural practices necessary
to ensure food safety. The presence of heavy metals in soil and water
hampers agricultural production, subsequently lowering the quality and
quantity of the yield, consequently affecting the health of consumers.
Several studies have reported that crops such as Oryza sativa, Zea mays
and Brassica juncea absorb heavy metals and accumulate them in the plant
body thus posing a threat to the health of the consumers. (Murakami
M.N. 2007; Meers, E. et al., 2010, Bitther, O.P. et al., 2012).

1.2. Impact of Heavy Metals on Human Health

Phytoremediation of heavy metals: Soil, water and air are the components
of the environment that are being affected by the presence of an excessive
amount of heavy metals. Industrial activities and runoff of fertilizers
and pesticides from agricultural land, sewage water irrigation and coal
combustion lead to soil and water contamination by heavy metals. Soils
act as a reservoir for heavy metals released into the environment, causing
a significant environmental problem with a negative impact on human
health and agriculture.

Several physical and chemical methods have been used to clean up
the soils of heavy metals, but most of them are expensive and tedious,
therefore an alternative, effective and cheap method of soil cleanup
is required. Phytoremediation is a concept that uses green plants to
remove environmental contaminants. (Cunningham, S.D. & Berti, W.R.
1993; Raskin I. et al., 1997). Phytoremediation is a useful technique for
recovering soils containing metal pollutants, utilizing hyperaccumulator
plants. The term “hyperaccumulator” is used to describe plants with
the ability to tolerate and grow in metalliferous soils, they can extract
and accumulate high amounts of heavy metals without enduring toxic
impact on the plant health. These plants accumulate 10 to 500 times more
metals than ordinary plants. (Chaney R. L. et al 1997). Approximately
500 plant species have been reported in a total based on their extent
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of accumulating heavy metals. (Kramer U., 2010). Phytoremediation
includes the following mechanisms for the removal of heavy metals such
as rhizofiltration, phytoextraction, phytostabilization, phytovolatilization

and phytodegradation.
TABLE 1: Major heavy metal pollutants, their sources and effects on humans. (SOURCE: Pallavi
Menon 2020)
Heavy metal Sources Effects
Arsenic (As) Fungicides. Bronchitis
Metal smelters Dermatitis
Pesticides. Poisoning
Cadmium (Cd)  Cd and Ni batteries Gastrointestinal disorder
Electroplating Hypertension

Chromium (Cr)

Copper (Cu)

Iron (Fe)

Lead (Pb)

Mercury (Hg)

Zinc (Zn)

Nuclear fission plant
Pesticides & fertilizer
Welding

Electroplating

Industry - Leather, Textile,
Stainless Steel and Alloys, Paints,
Pulp and Paper.

Mining

Chemical industry
Metal piping

Mining

Pesticide production
Construction

Pipe making

Steel manufacturing

Automobile emission
Burning of coal
Mining

Pesticide & paint
Smelting

Batteries
Paper industry
Pesticides

Brass manufacture
Metal Plating
Plumbing
Refineries

Lung disorder and cancer
Osteomalacia & Osteoporosis
Renal dysfunction

Bronchitis

Damage to the nervous system
Dermatitis

Fatigue

Kidney disorders

Weakened immunity

Anemia
Gastrointestinal Irritation
Liver and kidney damage.

Chronic inhalation may cause a
benign pneumoconiosis
Conjunctivitis & retinitis

Lung cancer

Congenital paralysis

Damage to the nervous system
Fatal infant encephalopathy

Mental retardation & developmental
delay in children

Damage to the nervous system
Gingivitis

Minor psychological changes
Protoplasm poisoning
Spontaneous abortion
Tremors

Corrosive effect on the skin
Damage to the nervous membrane

Rhizofiltration: It is the Uptake of heavy metals from wastewater by

absorption done by plants roots. (Prasad and Freitas, 2003)
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Phytoextraction: In this technique, plants extract metals from soil; the
uptake is through the roots and is translocated to the shoots. (Salt D.E. et
al.,, 1995; Chaney R.L. et al., 1997). Hyper accumulators absorb the metals
from contaminated sites. The recovery of the extracted metals is also a
viable option by harvesting the plants appropriately and incinerating
them later. Apart from being able to tolerate high amounts of heavy
metals phytoextraction species have an expansive root system and a rapid
rate of growth. (Marques et al., 2009).

Phytovolatilization: In this process, plants are used to extract soluble
contaminants from soil by the roots, transported to the leaves and then
released into the atmosphere by volatilization. (Tollsten L. and Muller P.,
1996). Selenium metal is volatilized plants, after its conversion to dimethyl
selenide by microorganisms and algae. (Neumann P.M. et al., 2003).
However, in this technique, the amount of the contaminant transpired is
dependent on the water flow, which could be low in field conditions.

Phytostabilization: In this process, the contaminants are stabilized by
the plant roots by immobilizing them; this is achieved by binding them
to soil particles, microbial interaction, accumulation and precipitation in
the roots. As a result, the migration of contaminants in the soil and water
is reduced.

Phytodegradation: Phytodegradation is a method in which organic
contaminants are broken down due to metabolic processes by enzymes
such as dehalogenase, oxygenase and reductase into simpler molecular
forms which are incorporated into the plant tissues (Black H, 1995; Salt
D.E. et al., 1998; Chaudhry T.M. et al 1998). These enzymes can break
down organic pollutants found in herbicides.

Plants used for phytoremediation: Certain plants from Fabaceae,
Brassicaceae, Asteraceae, Euphorbiaceae families have been identified
to have the potential to uptake heavy metals. Plants of Brassica juncea
accumulated a concentration of lead up to 500mg/L. (Ghosh M. and Singh
S. 2005), Helianthus annuus L. and Salix alba L. (BoriSev M. et al., 2012).

In the current work the use of Ipomoea carnea.Jacq a common weed in
the country is used to explore its potentials in remediating some heavy
metals. The metals Cadmium, Chromium, Copper, Lead and Zinc were
supplied to the plant and their concentrations were determined post-
harvest.

2. MATERIALS AND METHODS

Cuttings of Ipomoea carnea were planted in polythene bags. These bags
contain soil mixed in the proportion of three parts of reading loam to one
part of farmyard manure. 250 ml of water was given to each bag daily.
After the first five days needed for the establishment of the cuttings,
the plants were subjected to 250 ml of the test solution of heavy metals,
every third day. One set was maintained as a control, to which identical
amounts of only water were administered. Identical watering schedules
were maintained for all the sets of plants.
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The design of treatment is given below:

TABLE 2:  Schedule of treatments of Ipomoea carnea with heavy metals (12 replicates each)

Metal Cadmium  Chromium Copper Lead Zinc
Days of the Harvest 45 60 45 60 45 60 45 60 45 60
Concentration in / / / / / / / / / /
ppm

15 / / / / / / / / / /
50 / / / / / / / / / /
150 / / / / / / / / / /
300 / / / / / / / / / /
500 / / / / / / / / / /
Control / / / / / / / / / /

The plants were harvested at 6 and 9 weeks and morphological
parameters were recorded along with heavy metal concentrations in the
roots and leaves. For the sake of our convenience, we have discussed the
concentrations of the heavy metals in the tissues, which were measured
using atomic absorption spectrophotometer.

Digestion procedure: 1gm of dried sample was taken in an
evaporating dish. 10 ml of conc. HCL and 10ml of conc. HNO, was added
to the sample. The evaporation dish was then placed on the burner and
heated till completely dry. The evaporating dish was allowed to cool
and 10 ml of conc. Perchloric acid was added and heated till dense white
fumes appeared. Further 5ml of Conc. HCL and 20 ml Distilled water
was added and the evaporating dish was placed on a hot plate for 30
min. The evaporating dish was then cooled and its content was removed
in a 50 ml volumetric flask and the final volume was made up to 50 ml
using distilled water. The solution was filtered using a Whatman filter
paper No.1. Finally, the sample was aspirated in the Atomic Adsorption
Spectrophotometer. (Levenson R., 2001)

3. RESULTS AND DISCUSSIONS
3.1. Metals in Leaves and Roots

Cadmium: The 6-week old plants showed that the roots contained a very
high amount of Cadmium as compared to the leaves. The 9-week old
plants showed that with a longer duration of treatment, the Cd content
of the leaves decreased except for 15 ppm treatment. Cd content of roots
increased at longer durations.

Chromium: The 6-week old plants showed that the roots contained
more Cr at the lower concentrations, 15 ppm and 50 ppm and the leaves
contained more Cr at the higher concentrations 150 ppm, 300 ppm, and
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500 ppm. The 9-week old plants showed that with a longer duration of
treatment, the Cr content of the leaves decreased, except for 500 ppm, and
the chromium content of the roots increased except for 15 ppm treated
plants. In general, it can be said that the 9-week old plants showed that
the roots contained more chromium than the leaves.

TABLE 3: Concentration of Heavy Metals in Leaves after 6 weeks of treatment.

%o::;ntrahon Cad Cr Cu Pb Zn
0 0 0 4 2 32
15 23 0.5 26 25 55
50 52 0.9 47 70 75
150 63 3.7 130 190 120
300 125 3.9 245 275 260
500 78 3.8 282 482 355

-
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FIGURE 1: Concentration of Heavy Metals in Leaves after 6 weeks of treatment.

Copper: The 6-week old plants showed that the leaves contained a
higher amount of Cu than in the roots. The 9-week old plants showed
that the Cu content of the leaves decreased and that of the roots increased
except in 500 ppm treated plants.

Lead: The 6-week old plants showed that the leaves contained a very
high amount of Pb as compared to the roots. The 9-week old plants also
showed a similar trend except at 500 ppm Pb treatment where the Pb
content of both leaves and roots were nearly the same. There seemed to
be a decrease in the Pb content of both leaves and roots, with a longer
duration of 9 weeks.

Zinc: The 6-week old plants showed that the leaves contained a very
high amount of Zn as compared to the roots. Analysis after 9 weeks
showed that the metal contents of the roots of 15ppm, 300 ppm, and 500
ppm treated plants were higher than those of the leaves and in 50ppm
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and 150 ppm treated plants the Zn contents in leaves were higher than in
the roots. A longer duration of 9 weeks resulted in a decrease in the Zn
contents of roots, except in 150ppm and 300ppm treated plants where a
decrease in Zn contents of the roots was noted.

TABLE 4: Concentration of heavy metals in leaves after 9 weeks of treatment.

SEIFA ey o cu P zn
0 0 0 5 26
15 20 0.2 28 32
50 17 0.5 27 30 67
150 22 0.8 48 100 95
300 42 3.6 42 195 100
500 24 5.9 73 140 128

iy mFy m g

FIGURE 2: Concentration of heavy metals in leaves after 9 weeks of treatment.

TABLE 5: Concentration of heavy metals in roots of Ipomoea carnea after 6 weeks of treatment

in ppm

Concentration Cad Cr Cu Pb n
in ppm

0 0 1 5 1 25
15 30 1.2 23 25 27
50 50 2.2 27 20 48
150 175 2.8 48 40 90
300 220 37 72 80 126
500 340 2 110 160 155
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FIGURE 3: Concentration of heavy metals in roots of [pomoea carnea after 6 weeks of treatment

in ppm.

TABLE 6: Concentration of heavy metals in roots of Ipomoea carnea after 9 weeks of treatment.

Concentration in Cad Cr

[ETEEE

ppm Cu Pb Zn
0 2 0 10 0 28
15 60 1 25 30
50 75 2.3 40 23 55
150 255 3.9 65 30 80
300 205 13.3 90 78 125
500 362 5.8 115 130 208
'g i
| i FI E
F - _a
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Concentration of heavy metals in roots of Jpomoea carnea after 9 weeks of treatment.
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4. CONCLUSION

For almost two decades phytoremediation has been used which has
now evolved as a cost-effective alternative to conventional methods to
remediate contaminated soils. Green plants are used to remediate and
reclaim soils and water contaminated by a wild range of pollutants
including heavy metals (Salt et al., 1998; Meagher, 2003). Almost the
first step in a phytoremediation study is to screen and select the plant
with features like fast growth, high biomass, high bioaccumulation, non-
invasive and easily adaptable. In conclusion, it may be said that plants in
contact with metal contaminated soils, absorb and retain the metals for
a short period (of about 6 weeks) as at this stage a maximum amount of
absorption and accumulation of heavy metals takes place. Indefinite and
continued absorption of the metal is not possible as is seen by the above
experiments. There is a tendency in plants to lose metals to the soils at
longer durations.

In general, if put in a nutshell, the behaviour of Ipomoea carnea
concerning the fine heavy metals tested is somewhat like this.

Accumulation in roots in 6 weeks — Cd > Zn > Pb > Cu > Cr
Accumulation in leaves in 6 weeks:

At lower concentrations is Zn >Pb > Cu > Cd > Cr

At higher concentrations is Pb > Zn > Cu >Cd > Cr

Metal content of the roots, after a further treatment of 3 weeks after
the above observation is:

Cd>Zn>Cu>Pb>Cr

(Increase in the metal content of the root after 3 weeks after the
observation)
Loss from the leaves over 3 weeks after the above observation

a) Atlower concentrations — the metal content is Zn > Pb > Cu > Cd
>Cr
b) At higher concentrations — the metal content is Pb > Zn > Cu > Cd
>Cr
Therefore potential of Ipomoea carnea to effectively absorb the metals
in Zn > Cd; Pb > Cu > Cr and retain them is Cd > Zn; Pb > Cu > Cr
The findings have relevance to the situation where plants are expected
to detoxify toxic metals from solid waste dumps. The growth of plants for
limited durations may help in improving the quality of soil by effectively
removing the metals. The continued growth of plants, leads to a stage of
equilibrium between metal concentrations in and out of plant organs.
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The Shutdown of Educational Institutes
The COVID-19 pandemic promptly affected

education, compelling the government to

make a critical change to learning and all
economic frameworks. This prompted reactions by
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Mariyah Gour is with Balaji Kendre.
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Happy to share publication of my first book,
Globalization Governance and Democracy:
Progressive Communications and Challenges as
co-editor with my Guide, Dr. Balgji Kendre by
University of Mumbai Press.
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Dr. Balaji N. Kendre is a Professor and Head of
the Department of Sociology. Incharge Director/
Chair Professor Rajiv Gandli  centre  for
Contemporary  Studies, Incharge Coordinator
Master of Social Work Programme, University ol
Mumbai, Mumbai. He is also Chairperson Board
of Studies in Sociology, Master of Social Work
(I/c) and Rajiv Gandhi Centre for Contemporary
Studies(l/c) at University of Mumbai. Teaching :

and Research Includes Sociology of Migartion, Cummumcatmn Law,
Environment and Development Studics. He has 19 Years teaching
Experience at Post Graduate level at Shivap University Kolhapur and
University of Mumbai, Mumbai. He has successfully guided 09 M Phil
Research Scholars and 09 Ph.D Scholars. He has published three books
and also published more than fifteen articles in different academic
journals and participated n national and intcrnational seminar and
conferences. He is life Member of Indian Sociological Society, New
Delhi, Marathi Samajshatra Parished, Pune and Indian Science
Congress Association, Kolkota. He is also presently elected Member of
Managing Committee of Indian Sociological Society, New Delhi.

Dr. Mariyvah Gour Gheri holds the position of
HﬂmmamehmrdeeadDemﬂ “
‘Sociology, Rizyi College of Arts. Science and

She wriles

ninations, from a conservative family
nary modern thoughts, from a reserved girl to
fess - she has fought bravely to fulfill her
through her active imvolvement in field




f2 Balaji Kendre
D> 1404

Tribute to Bharat Ratna late Shri. Rajiv Gandhi
former Prime Minister of India on the occasion of
his 32nd death anniversary. He is remembered for
his sacrifice and he is in the hearts and minds of
Indians because of his immense contribution to
the India and world in different fields.

We wish to inform you all that the Rajiv Gandhi
Centre for Contemporary Studies (RGCCS) of
University of Mumbai had organized National
Seminar on 7th and 8th February 2022 on the
theme Globalisation, Governance and Democracy:
Progressive Communications and Challenges.
The theme was one of the mandates of the
RGCCS. We thank Prof. Devanand Shinde former
Hon. Vice Chancellor of University of Mumbai and
Prof. Shuahs Pednekar Hon. Vice Chancellor
University of Mumbai for their support and
encouragement in this regard. Thanks to Prof.
Rajesh Kharat Dean Humanities for his support.
Myself then Director of RGCCS and Dr.Mariyah
Gour-Ghori, Associate Professor in Sociology
edited the book on same theme is published now
by the University of Mumbai. We thank key note
Speaker Prof. Madhav Govind, Professor and
Chairperson Centre for Studies in Science Policy,
Jawaharlal Nehru University, New Delhi for his
excellent key note on the theme and all
contributors such as Dr. Rohidas Munde,
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Mariyah Gour Ghaori

Surrogate Motherhood in
contemporary India

A study of Mumbai City
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