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Editorial......

It is heartening to note that our journal is able to sustain the enthusiasm
and covering various facets of knowledge. It is our hope that IJMER would
continue to live up to its fullest expectations savoring the thoughts of the
intellectuals associated with its functioning .Our progress is steady and we are in
a position now to receive evaluate and publish as many articles as we can. The
response from the academicians and scholars is excellent and we are proud to
acknowledge this stimulating aspect.

The writers with their rich research experience in the academic fields are
contributing excellently and making IJMER march to progress as envisaged. The
interdisciplinary topics bring in a spirit of immense participation enabling us to
understand the relations in the growing competitive world. Our endeavour will be
to keep IIMER as a perfect tool in making all its participants to work to unity
with their thoughts and action.

The Editor thanks one and all for their input towards the growth of the
Knowledge Based Society. All of us together are making continues efforts to
make our predictions true in making IJMER, a Journal of Repute

Dr.K.Victor Babu
Editor-in-Chief
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MORATORIUM UNDER INDIAN INSOLVENCY REGIME

Dr. Binoy J. Kattadiyil CS Swati Agarwal
ICSI 1IP, an IPA of IBBI ICSI 1IP, an IPA of IBBI
New Delhi New Delhi

Introduction

Insolvency and Bankruptcy Code, since its inception has enumerated various
concepts. One such concept enumerated is the concept of ‘MORATORIUM’
which is considered as the most important aspect of the Corporate Insolvency
Resolution Process (CIRP).One of the goals of having an insolvency law is to
ensure the suspension of debt collection actions by the creditors, and provide
time for the debtors and creditors to re-negotiate their contract.'This requires a
moratorium period. It was observed that the moratorium period was very much
necessary for the corporate debtor so as to evaluate the possible option and ways
for revival of the stressed entity. The Code explains that once the petition filed
against a company is admitted by the Adjudicating Authority a moratorium is
imposed on that company. The term *Moratorium’ is not defined in the Code,
however it can actually be described as the time period where no judicial
proceedings can take place against the Corporate Debtor for recovery of
enforcement of security interest, sale or transfer of assets, or termination of
essential contracts can be instituted or continued against the Corporate Debtor.

Purpose of Moratorium

The purpose of Moratorium is protecting the assets of the Corporate Debtor
during CIRP and ensuring timely completion of the insolvency resolution
procedure by continuing to keep the company as going concern. Moratorium not
only puts a stay on the pending proceedings it also bars the Board of Directors
of the company from the pulling out the finances available. Non declaration of
the moratorium would lead to failure of the achievement of the objective of the
code as creditors would resort to individual enforcement action for their debt.

Provisions under the Code?
Section 13(1) (a) of the Insolvency and Bankruptcy Code enables the
Adjudicating Authority to impose moratorium on the Corporate Debtor. Section

*https://ibbi.gov.in/BLRCReportVoll_04112015.pdf
Zhttps://ibbi.gov.in//uploads/legalframwork/547¢c9c2af074c90ac5919fa8a5c60bd4. pdf
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14 of the Code lays down the purpose for declaration of the same prohibiting
various actions on the Corporate Debtor.

Section 14 (1) of the Code prohibits the following on declaration of moratorium:

= The institution of suits or continuation of pending suits or proceedings
against the corporate debtor including execution of any judgement, decree
or order in any court of law, tribunal, arbitration panel or other authority.

= Transferring, encumbering, alienating or disposing off by the corporate
debtor any of its assets or any legal right or beneficial interest therein.

= Any action to foreclose, recover or enforce any security interest created by
the corporate debtor in respect of its property including any action under the
Securitisation and Reconstruction of Financial Assets and Enforcement of
Security Interest Act, 2002

= The recovery of any property by an owner or lessor where such property is
occupied by or in the possession of the corporate debtor

Code provides an explanation w.r.t. Section 14(1) that notwithstanding anything
contained in any other law for the time being in force, a licence, permit,
registration, quota, concession, clearance or a similar grant or right given by the
Central Government, State Government, local authority, sectoral regulator or
any other authority constituted under any other law for the time being in force,
shall not be suspended or terminated on the grounds of insolvency, subject to
the condition that there is no default in payment of current dues arising for the
use or continuation of the license or a similar grant or right during moratorium
period

Section 14 (2) states that the supply of essential goods or services to the
corporate debtor as may be specified shall not be terminated or suspended or
interrupted during moratorium period.

As per Section 14 (2A) where IRP/RP considers the supply of goods or services
critical to protect and preserve the value of the corporate debtor and manage the
operations of such corporate debtor as a going concern, then the supply of such
goods or services shall not be terminated, suspended or interrupted during the
period of moratorium, except where such corporate debtor has not paid dues
arising from such supply during the moratorium period or in such circumstances
as may be specified.

Section 14 (3) provides that prohibition of actions mentioned in Section 14(1)
shall not apply to:

wWww.ijmer.in 2



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH
ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

&

[ 4
o
o

= Such transactions, agreements or other arrangement as may be notified by
the Central Government in consultation with any financial sector regulator
or any other authority.

= Asurety in a contract of guarantee to a corporate debtor.

The order of moratorium shall have effect from the date of admission of the
Insolvency Resolution Process of the Corporate Debtor till the completion of the
corporate insolvency resolution process.

Provided that where at any time during the corporate insolvency resolution
process period, if the Adjudicating Authority approves the resolution plan under
sub-section (1) of section 31 or passes an order for liquidation of corporate
debtor under section 33, the moratorium shall cease to have effect from the date
of such approval or liquidation order, as the case may be.

Punishment on breach of Moratorium

Section 74 of the Code deals with the punishment for contravention of
moratorium. When a Corporate Debtor or any of its officers or be it a creditor
violated the provisions of Section 14 or knowingly or wilfully committed or
authorised or permitted such contravention shall be punished in the following
manner:

Officials of the Corporate Debtor | Creditors

Imprisonment for a term of atleast 3 years,
which can be extended to 5 years

Or

Fine of atleast one lakh rupees, which can
extend to three lakh rupees

Or

With both fine and imprisonment

Imprisonment for a term of atleast 3 years,
which can be extended to 5 years

Or

Fine of atleast one lakh rupees, which can
extend to one crore rupees

Or

With both fine and imprisonment

Concept of Interim Moratorium

Part 111 of the Insolvency and Bankruptcy Code throws light on the concept of
interim- moratorium. As per Section 81(1), if a debtor files an application for
fresh start, an interim-moratorium shall commence on the date of filing of said
application in relation to all the debts and shall cease to have effect on the date
of admission or rejection of such application, as the case may be. Similarly,
Section 96 provides that whenever a debtor or a creditor files for the insolvency
resolution process under this part of the code, an interim-moratorium shall
commence on the date of the application in relation to all the debts and shall
cease to have effect on the date of admission of such application during the
interim- moratorium period:

wWww.ijmer.in 3
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— Any pending legal action or proceeding in respect of any debt shall be
deemed to have been stayed; and

— The creditors of the debtor shall not initiate any legal action or
proceedings in respect of any debt.

Moratorium shall commence from the date of the admission of the application.
However, Part 111 of the Code relating to fresh start process and the insolvency
resolution process of individuals and partnership firms is yet to be notified.
Interim-moratorium basically applies on the debts.

Part 1l of the Code under Section 14 which deals with Corporate Insolvency
Resolution Process of the Corporate Debtors does not talk about interim-
moratorium. There is no concept of interim-moratorium being imposed on
application filed by the Operational Creditor, Financial Creditor or Corporate
Debtor itself. Moratorium is imposed only on admission of the application.

Findings related to Moratorium

The Adjudicating Authority (NCLT) and the Appellate Authority (NCLAT)
along with the Apex Court (Supreme Court) of India have taken a lot of
decisions and passed a lot of orders discussing the application of moratorium
and its impact on other laws.

The following table shows the orders passed by the decision making authorities
regarding Resolution Plans since the inception of the Insolvency and
Bankruptcy Code:

Date of Order Case
14-09-2017 Canara Bank Vs. Deccan
Chronicle Holdings Limited

Finding/Ruling

Moratorium will not affect any suit or case
pending before the Hon’ble Supreme Court
under Article 32 or where an order is passed
under Article 136 or the power of the High
Court under Article 226.

Pvt. Ltd.

23-10-2017 Alchemist Asset Reconstrution | Hon’ble Supreme Court held that after
Company Ltd. Vs. M/S. Hotel | moratorium under Sec. 14 come into effect,
GaudavanPvt. Ltd. &Ors. arbitration proceedings cannot start or
continue against the Corporate Debtor.
08.02.2018 Dakshin Gujarat VIJ Company | An order of Moratorium will not apply to
Ltd. v. M/s. ABG Shipyard Ltd. | payment of current charges payable by the
&AnNr Corporate Debtor for supply of Essential
Goods and/or Services.
02.05.2018 ICICI Bank Ltd. v. Vista Steel | An order of Moratorium is applicable to

proceedings pending before any court
against the CD or Guarantor, but not
applicable to filing of an application for
triggering CIRP against a Corporate

wWww.ijmer.in
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Guarantor or Personal Guarantor.
24.07.2018 GAIL (India) Limited v. Rajeev | “Security Interest” does not include
Manaadiar&Ors. “Performance Bank Guarantee” given by
Corporate Debtor and can be invoked by the
Creditor during the moratorium period.
31.07.2018 Shah Brothers IspatPvt. Ltd. v. | An order of moratorium will not cover or
P. Mohanraj&Ors. apply to a criminalproceeding initiated under
Section 138 of Negotiable Instruments Act,
1881.
01.05.2019 Ranjit Kapoor and Others v. | Any payment to Operational Creditors by
Hemant Sharma and Others | Corporate Debtor after order of moratorium
Yajur International Private | & before joining of Resolution Professional
Limited v. Hemant Sharma, | is in violation of provisions of Section 14,
Resolution  Professional  of | IBC.
White Metals Limited
02.05.2019 Varrsanalspat Limited Through | Section 14, IBC cannot give protection from
the Resolution ProfessionalMr. | criminal proceeding or any penal action
Anil Goel v. Deputy Director, | involving imprisonment to an individual
Directorate of Enforcement which  may include the ex-director
/shareholder of Corporate Debtor, relate to
different field having no overriding effect of
one Act over the other including Insolvency
and Bankruptcy Code.
02.05.2019 Prasad Gempex v. Star Agro | Notwithstanding an order passed under
Marine Exports Ltd. &Anr. Section 31, IBC, it is openfor a person to file
a suit or an application against the CD after
completion of Moratorium Period, in
accordance with Section 60(6), IBC.
12-02-2019 Sterling Sez Infrastructure Ltd. | No attachment can be ordered under the
v. Deputy Director, Directorate | Prevention of Money Laundering Act, 2002
Of Enforcement, Prevention of | with respect to the assets of the Corporate
Money Laundering Act Debtor undergoing insolvency process.

International Perspective of Moratorium

= US Bankruptcy Code®

As per Sec 362 (a) of the US Bankruptcy Code, immediately on filing of

Bankruptcy petition, an automatic stay or moratorium is imposed staying all

litigation and prevents the enforcement of judgements and of security without

leave of the court. The stay is imposed on:

— The commencement or continuation, including the issuance or employment
of process, of a judicial, administrative, or other action or proceeding
against the debtor that was or could have been commenced before the
commencement of the case, or to recover a claim against the debtor that
arose before the commencement of the case.

— The enforcement, against the debtor or against property of the estate, of a
judgment obtained before the commencement of the case.

*https://www.law.cornell.edu/uscode/text/11/362

wWww.ijmer.in 5
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— Any act to obtain possession of property of the estate or of property from
the estate or to exercise control over property of the estate.

— Any act to create, perfect, or enforce any lien against property of the estate.

— Any act to create, perfect, or enforce against property of the debtor any lien
to the extent that such lien secures a claim that arose before the
commencement of the case under the code.

— Any act to collect, assess, or recover a claim against the debtor that arose
before the commencement of the case.

— The setoff of any debt owing to the debtor that arose before the
commencement of the case against any claim against the debtor; and

— He commencement or continuation of a proceeding before the United States
Tax Court concerning a tax liability of a debtor that is a corporation for a
taxable period the bankruptcy court may determine or concerning the tax
liability of a debtor who is an individual for a taxable period ending before
the date of the order for relief.

On request of a party in interest and after notice and a hearing, the court shall
grant relief from the stay provided, such as by terminating, annulling,
modifying, or conditioning such stay for causes mentioned in Section 362(d).
Further, the Code gives debtor under Section 1121 right to file a plan of
reorganization for 120 days from the relief order granted. The period of 120
days may not be extended beyond a date that is 18 months after the date of the
order for relief. In most instances the debtor company will first take actions to
stabilize its operations and formulate its business plan and thereafter proceed to
formulate a plan of reorganization.*

Conclusion

The Code provides for the creation of a calm period for creditors and debtors to
negotiate the viability of the entity. In the calm period a regulated insolvency
professional controls the assets under the supervision of an adjudicating
authority. The motivation behind the moratorium is that it is value maximising
for the entity to continue operations even as viability is being assessed during
the insolvency resolution process.” Thus, it can be said that moratorium is that
calm period under the insolvency code which might give a new life to the
Corporate Debtor by protecting it against all odds.

*https://www.jonesday.com/files/Publication/1ec093d4-66fb-42a6-8115-
be0694c59443/Presentation/PublicationAttachment/e5b46572-7aeb-4c34-ab2e-
bee2f8f3d3c2/Comparison%200f%20Chapter%2011%20(A4).pdf
*https://ibbi.gov.in/BLRCReportVoll_04112015.pdf
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Abstract

Saving and investment are important drivers in fastening the growth process. In
a developing country like India Gross Domestic Saving plays a vital role in
accelerating the growth process and achieving higher levels of development.
Savings are generated from the public sector and private sector and domestic
savings play a critical role in augmenting capital accumulation. The
composition and pattern of domestic savings play a key role in understanding
the growth process of the economy. In Indian economy the household sector
plays a dominant role by generating the major share of Gross Domestic Savings.
Household savings provide a cushion of wellbeing to the individuals and at the
same time provides fund for the nation’s development process. Household
savings are typically in the form of physical and financial assets, and there has
been a major shift in the composition of household savings from financial
savings to physical savings. The changes in the household sector
savings have direct influence on the Gross Domestic Product and as
such its momentum has to be maintained with appropriate economic
policy measures.

Key Words: Economic growth, Gross Domestic Saving, Household savings,
Physical Assets, Financial Assets.

Introduction

The development of a nation’s productive capacity requires capital formation
which can be done either by utilizing domestic resources or through external
assistance. Domestic resources especially saving and investment propensities
play a dominant role in achieving economic growth and development.
Economic history suggests that countries that were able to accumulate high
levels of domestic investment largely financed by domestic saving achieved

wWww.ijmer.in 7
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faster rate of economic growth. As such savings is a prerequisite in taking the
economy to higher strata’s of growth. Saving has been defined by CSO as “The
excess of current income over current expenditure and is the balancing item on
the income and outlay accounts of producing enterprise and households,
government administration and other final consumers”. The role of domestic
saving and domestic investment in promoting economic growth has received
considerable attention in India and also in many countries around the world. In
India saving rate has steadily increased over time and economic planners has
emphasized on saving and investment as the primary instruments of economic
growth and increase in national income. The secular uptrend witnessed in
domestic growth is clearly associated with the consistent trends of increases in
domestic savings.

Significance of the study

In India the household sector contributes a lion’s share of the total savings
generated. This sector plays a vibrant role in pooling savings, generating
liquidity and thereby enhancing the financial wellbeing of the economy.
Household income, its distribution to expenditure and savings are very
important for economic analysis as it supply the economic resources to the firm
and receive payments in terms of money and this money is spent by households
on goods and services produced by them. These factors have an important role
in determining the nature and rate of economic growth. There is a need to pay
more attention to the changing composition of savings and the role that the
structure of savings plays in determining the kinds of investments that will be
financed by incremental savings. An insight into the composition and pattern of
household savings has a significant relevance in determining the economy’s
growth path.

Obijectives of the study

1. To study the composition of savings in India

2. To analyse the pattern and growth of household savings in Indian economy.
Data source and Methodology

The study is descriptive and is based on secondary data collected from various
sources like Reserve Bank of India publications, Economic Review, MOSPI and
various websites. Simple statistical tools are used for data analysis.
Composition of Saving

For the estimation of domestic savings, the whole economy is divided into
two parts - Public Saving and Private Saving. Private Saving is further divided
into two parts; those are Household Saving and Corporate Saving. In India
household sector occupies a position of dominance over other institutional
sectors like Private corporate sector and Public sectors in terms of generating
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savings. Savings by individuals are important both for personal and financial
wellbeing.  Household savings is defined as the difference between a
household’s disposable income and its consumption of goods and services. The
saving of the private corporate sector constitutes the net saving of non-
government, non-financial companies, private financial institutions and
cooperative institutions as revealed from the profit and loss accounts placed in
the balance sheet of these companies. The saving of public sector includes the
net savings of both departmental and non-departmental enterprises and savings
of administrative departments shown as the excess of current receipts over
current expenditures of the government. While India’s saving rates have steadily
increased over time, their composition has undergone a considerable change.

Trend in Domestic Savings

In India domestic saving has been considered as one of the major sources of
capital formation _ From the inception of economic planning , the planners have
targeted to achieve a self-reliant and self-sustaining economic growth by
achieving a sharp increase in the saving and investment rates. The table below
shows the composition of various sectors towards Gross Domestic Saving as a
percentage of GDP since 2000-01 t02017-18.

Table-1
Gross domestic saving (as per cent of GDP)

Gross Domestic Saving
Year Household sector Private Corporate sector Public sector Total

2000-01 21.6 4.1 -2.3 23.4
2001-02 225 35 -2.7 23.3
2002-03 23.1 4.1 -0.7 26.5
2003-04 23.8 4.7 1.2 29.7
2004-05 23 6.6 2.2 318
2005-06 24.1 7.7 2.4 34.2
2006-07 24.1 8.3 33 35.7
2007-08 225 9.4 5 36.9
2008-09 23.6 7.4 1 32

2009-10 25.4 8.2 0.2 33.8
2010-11 235 7.9 2.6 34

2011-12 22.3 9.5 15 333
2012-13 225 10 14 33.9
2013-14 20.30 10.70 1.00 32

2014-15 19.60 11.7 1 323
2015-16 18 11.9 1.2 31.1
2016-17 17.1 115 1.7 30.3
2017-18 17.2 11.6 1.7 30.5

Source-RBI Bulletin

In the initial phases of planning Indian economy exhibited a very slow progress
in the growth of Gross Domestic Savings. The saving rate has exhibited an
upward trend with some mild intermittent escalations over the period. During
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the period of 2000-01 the GDS was 23.4 and it gained momentum during the
later periods and reached a high value of 36.9 in 2007-08. But in the next period
it dropped about 4 per cent mainly due to the global recessionary factors that
was prevalent during that time. In the latter periods the economy mildly
regained and showed a slow progress but again started dipping and is only 30.5
per cent during 2017-18. The major share of Gross domestic savings is
generated from the household sector and it showed a mild progress
in the initial period but later a decline and reached 17.2 in 2017-18.
This decline is reflected in the saving rate of the economy. The
share of the private corporate sector increased from2000-01 peaked
in 2007-08, declined and again exhibited a mild revival from 2011-
12 onwards. In contrast to the private sector, public sector exhibited
negative trend from 2000-03 after that a very slow progress is seen
but contributes only a very meager share. This clearly shows the
vibrant role played by the household sector and the dip in this sector
has to be rectified along with significant increase to capital
expenditure by government and more flow from the private
corporate sector. The slowdown in the household sector needs to be
addressed and measures should be taken to increase the savings
especially of upper and middle class income group.

Figure-1
Gross domestic saving as a percentage of GDP
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Physical and Financial savings of households

The savings of the household sector comprises of both physical
assets and financial assets. Household saving in financial assets is
estimated as gross financial assets net of financial liabilities,
while household saving in physical assetsis the net addition to physical
assets by the households. Physical savings refers to that part of the income kept
by the people in the form of gold, physical assets like land etc. A physical asset
is an item of economic, commercial, or exchange value that has a material
existence. Net addition to physical assets of the households, comprises of
investment in fixed assets of construction and machinery & equipment, and
change in stocks. . A financial asset is a liquid asset that gets its value from a
contractual right or ownership claim. The investment in financial assets
comprises of currency, net deposits, shares, debentures , net claims on
government in the form of small saving, investment in government securities,
life insurance funds and provident and pension funds.

Table-2

Physical and Financial savings of households as per cent of GDP

Year Physical Assets Financial Assets
2000-01 4.1 10.4
2001-02 3.5 11.2
2002-03 4.1 10.3
2003-04 4.7 11.3
2004-05 6.6 10.1
2005-06 7.7 11.7
2006-07 8.3 11.7
2007-08 94 11.7
2008-09 7.4 10.1
2009-10 8.2 12.9
2010-11 7.9 10.4
2011-12 9.5 8
2012-13 10 7.4
2013-14 10.70 7.40
2014-15 11.7 7.1
2015-16 11.9 8.1
2016-17 11.5 6.3
2017-18 11.6 6.6

Source-RBI Bulletin
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Figure-2
Physical and Financial savings of households as per cent of GDP
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The composition of household saving during the period shows the variations in
the preference pattern of households towards physical and financial assets. In
the initial phase from 2000-04 percentage share of physical assets was
considerable less when compared to that of financial assets that exhibited a
higher percentage roughly about eleven per cent while physical savings was
around three to four percent. Later the preference towards physical assets
showed an increasing trend and its percentage share increased above the
financial assets from the period of 2011-12 onwards. The dominance of physical
assets are due to several reasons like lower returns on financial savings,
perception of safety, risk factors, easy availability of loans etc. Higher
preference for physical assets, among other things, has resulted in lower
penetration of financial products. Lower financial savings by households is a
reflection in their shrinking share of gross national savings. Even though
Indians have a preference towards bank deposits, insurance products and gilt
edged securities, still gold and real estate play an important place due to various
social and cultural needs and aspirations. There is a need for more financial
penetration and households should hold diversified portfolio by incorporating
more financial products. The drop in financial savings reduces liquidity and
reduces the flow of funds towards investment activities.
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Conclusion

To lead the economy through its path of development rate of domestic savings
must be enhanced. Higher domestic savings helps in the growth of the economy
and also attracts foreign investment which paves way for long run development.
In Indian economy household sector is the most dominant sector that contributes
to Gross Domestic Savings as such saving potential of the household sector
must be properly utilized. It was the result of high domestic saving rate that
Indian economy stand strong during the global recession. The financial
inclusion measures must penetrate more into the economy and the financial
savings of the households must be accelerated so that more fund flow and
liquidity will take place. Thus to achieve higher rate of growth with relative
price stability, propensity to save should be enhance through proper policies and
incentives.
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Abstract

Samuel Beckett is one of prominent literary figure of the 20™ century. He
inspired the whole generation of playwrights with his artistic creativity and his
use of various techniques to highlight the theme of existentialism in his plays.
This paper tries to examine Samuel Beckett’s playwriting techniques in his play
Krapp’s Last Tape. The play also deals with the themes of time, existentialism,
and shows the absurdity of human life similar to Beckett’s other famous plays.

Keyword: Samuel Beckett, Absurd, Techniques, Existentialism, Krapp’s Last
Tape

The play was written in English early in 1958 for the Northern Irish actor
Patrick Magee, who had delighted Beckett with his third program readings of
abstracts from Molloy, Malone Dies and From an Abandoned Work. We might,
then, accept that it was Magee’s readings themselves that directed Beckett to
use theseideas for a dramatic monologue. The manuscript’s original draft is
dated 20" February1958 and is titled ‘Magee Monologue’. The play was first
issued in Evergreen Review in summer 1958 and it was first enacted on 28"
October 1958 at Royal Court Theatre, London, with Endgame.Krapp was
played by Magee and was directed by DonaldMcwhinnie. These two also
cooperated in a television telecast, first shown in Thirty Minute Theatre on
BBC2 on 29" November 1972.

The play was primarilyacknowledged as a minor dramatic masterpiece. Writing
in the December 1958 issue of Twentieth Century, Roy Walker sensed that “the
soliloguy has found, for first probably the last time, a form which combines the
immobile mask and the mobile face, mime and speech, monologue and
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dialogue, and offers all their various resources to one performer”. (McDonald
24)

Summary of the play

Krapp sits at his desk but is fronting away from it. On the desk are boxes
holdingrolls of recorded tapes, a reel-to-reel tape recorder, and a microphone.
Later sitting for a moment, Krapp gets up and examines his pockets for his keys.
Then he looks through his desk until he discovers a banana, which he peels.
Throwing the peel on the floor, he puts the banana in his mouth however does
not bite or chew it. After a moment of quietness, he starts to walk while having
the banana.
After nearly slipping on the castoff peel, he kicks it out of the path and carries
on pacing until he has eaten the whole banana. Then he looks through the desk
for a second banana. Again, he peels the banana and places it in his mouth only
to staymotionless, not eating it. A thought comes, and he places the banana in
his pocket. Krappgoes into the shades, a cork pops, and he comes back a
moment after with a ledger. He takes a seat at his desk to read what he’s written.
He reads the ledger and inspects the boxes and their insidesrepetitively,
going through tapes branded “Mother at rest at last,” “the dark nurse,” and
“memorable equinox.” At last, he discovers the tape he is looking for, titled
“farewell to love.” He puts the tape in the recorder and listens. His voice,
younger, comes from the recorder. Krappcorrects in his seat to get relaxed and
by chance knocks over a box of tapes. This irritates him, and he strokes the desk
clean of all but the recorder. He then reverses the tape to the start.
On the recorder, his younger self speaks about taking three bananas and having
to use control to keep from eating a fourth. He then talks about a neighbor who
sings every day at anexact hour and how he is listening to another tape from
another year around a decade earlier, when he was living together with a woman
named Bianca. The oldKrappgiggles with his younger self. The taped, younger
Krapp listens to himself talk about how frequently and how much he drank and
about getting less involved lovingly,as laughing at what he states to as his
youth, however on this tape-within-a-tape, Krapp is merely in his twenties.
The oldKrappswitches off the recorder and sits for aninstant before leaving the
stage. Tops pop one after the other. He sings for a minute and then approaches
back to listen some more. He resumes the tape but halts it right away to search
the word “viduity,” which he has overheard on the tape. After he studies it
means being a widow or widower, he starts the tape again. He catches his voice
remembering a young woman who threatened to call the police if he tried to talk
to her again. OldKrapphalts and resumes the tape again.
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This time, his younger voice talks of playing with a dog, and a depressing year.
He recalls having a dream of his life’s meaning and declares that he will talk
about it on the tape. The elderKrappskips this piece.Younger Krappremarks that
he saw an image of a lighthouse, which reminds him of something he wants to
keep itundisclosed. The agedKrappskips once more.

Next, the younger Krappcommentsabout being close with a woman, but he is
approximately to end recording so the oldKrappreverses to listen to the entire
story, which contains an afternoon amble through the woods followed by having
sex outside. OldKrapphalts the tape and goes through his pockets for the
banana, ponders it, and places it back in his pocket. He leaves his desk to get a
drink and then returns to discoveradditional tape in the desk, which he plays.

He begins and halts the recording numerous times before speaking about how a
year means nothing now. He talks then of the small things that he likes, for
example the word “spool.” He deliberatesreceiving some respect with his
writing, a woman named Fanny, and then going to church as a child. He sings a
song from church and then recalls about in what way he used to fall asleep
throughout the service.

Younger Krappinguiries whether it is worth it to make an effort in life.
OldKrapp takes the tape out and tosses it away, swapping it with an older tape,
which he plays. It is the tape with the parts of his intimate experience. At the
end of the tape, younger Krappponders if his best years are behind him but
chooses he would not want them back. The play ends with oldKrappgazing at
nothing while the tape plays the only quietness.

Analysis of the play

The Décor:

The strong contrast between light and dark — very bright in the playing area, and
the rest dark — is central to the play. The contrast is most striking, pinpointing
the use of only a very small part of the stage for most of the action, and it is also
dramatic importance. It justifies Krapp’s turning around anxiously once or
twice, as if, Beckett told Martin Held, “Old Nick’ were there: ‘Death is standing
behind him,” he explained, ‘and unconsciously he’s looking for it [because] it’s
the end ... he’s through with his work, with love and with religion.”(Beryl S.
and John Fletcher 120)

The set has remained extremely simple throughout with a plain table and chair
on a bare stage. The table was bare at the beginning of the play, until Krapp
went backstage into a visible, lit cubby-hole or closet to fetch in turn the ledger,
the metal tins and finally, the tape recorder. The entrance to the cubby-hole was
masked by an opaque, black curtain that was drawn until Krapp opened it. The
cubby-hole was lit from the inside by a white light. This rather weak light,
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invisible at the opening of the play, remained on after Krapp’s triple journey
into the cubby-hole; it was finally extinguished along with the rest of the
lighting at the end.

Characters:

Although only one person is on stage, Beckett manages to have two characters,
in effect, employing the recorded voice of the younger Krapp. The play, then, is
only in a technical sense a monologue, in that the same actor plays both roles;
but it comes over as a dialogue, conducted between an old man and the middle-
aged hopeful he was in former and happier times. Indeed there is even a
shadowy presence of a third Krapp mentions “these old PJ[ost].-
M[ortem].s”(Beckett 11), which he usually indulges in, as indeed does the old
Krapp also, “before embarking on a new . . . retrospect”.(Beckett 11)

Krapp’s purple nose is due to his drinking, of course. His shabby garb not only
reveals his present poverty and neglect, but it also shows him as a clown, the
white face and boots especially, and then slipping on the banana skin and thus
links him to other Beckett clown figures, such as Vladimir; ‘Played the clown,
all alone, hour after hour, motionless . . . spell-bound, groaning’. Krapp’s poor
sight is something that Beckett himself is familiar with. Since he suffered from
cataracts for several years and is thus making a kind of wry joke at his own
expense.

Structure:

This looks complicated when the play is read in an armchair but is perfectly
straightforward in performance. Old Krapp opens in his voice: the middle-aged
Krapp then speaks on tape; Krapp senior stops him, croaks out a fragment of a
hymn, resumes his listening, interrupts it again to consult the dictionary, listens
further, switches off when a younger man announces the imminent end of the
tape and winds back to the account of the ‘farewell to love’. Then Krapp the
elder records his comments, sings his hymn again, remembers the love story,
throws away his current recording, returns for the third time to the love affair,
and this time allows the old tape to be concluded and “ run on in silence’. The
structure is thus one of counterpoint, with more time given to the younger man’s
tape and less to Krapp’s last tape.

Many critics congratulate Beckett on his imaginative dramatic use of the tape
recorder and several points out of this device enables him to return to something
explored in his first book, Proust, the problem of the ever-changing identity of
the self. Thus Kenner is led to Krappas “a last bitter parody of those vases
celebrated in Proust, where the lost past is sealed away” (Beckett 19). Michael
Robinson points out that Beckett has brilliantly overcome the problem of
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incorporating material from the past into the play and has “fashioned a vehicle
which manages to combine, not only the background which drama normally
requires, but also the Proustian past of an individual in time” (Robinson 284).

Language:

Although Irish names and references creep in, there does not seem to be
anything specifically Irish about Krapp’s language. He is not as self-conscious
about his use of language, but he does show enjoyment of words and sensitivity
to them. Beckett uses this latter characteristic as a means of distinguishing
between the Krapp that we see and the one that we hear on tape. The language
of Krapp the younger is more learned and even precious compared with Krapp
senior’s; note the latter’s irritation at the former’s pompous, pedantic style and
his stopping the tape whenever the younger Krapp begins to declaim. He fails to
understand the word ‘viduity’ used by his former self, although Katherine
Worth suggests that even young Krapp may have used a dictionary for this,
wishing to make a good impression on tape. Certainly even at 69 Krapp can still
revel childlike in the joys of a word like ‘spool’ with its sensuous plosive and its
stretched vowel. But the language of the play operates on another important
level, as Alec Reid has pointed out:

As we listen, we become aware of something else, of three distinct sound
patterns. Gradually we distinguish an even-paced measure for narrative speech,
a slower, long-drawn-out lyrical tempo, and a brisker, harsh, sardonic tone, and
we notice the period of silence marking the change from one rhythm to the next.
From interplay of these we gradually realize that Krapp-at- 39 is torn by two
radically opposed elements in his character, and that the conflict still racks the
old man sitting at the table in front of us. The sound pattern do not depend on
any ‘interpretation’ imposed by the actor or the director. They are inevitable;
deliberately constructed by Beckett through the words he has arranged them,
and the pauses which he has per down to separate them. (Reid 22)

Conclusion:

The 39-year-old Krapp rejected happiness for the “fire in him’, which is, one
assumes, the creative energy and insight engendered by his experience at the
time of the ‘memorable equinox’. The old Krapp shows only too clearly the
dismal consequences of that ascetic act of renunciation — the fire is now not
even a glow in the embers. On the other hand we are well aware that had Krapp
opted for common happiness it would in any case by now long since have
turned to ashes. The paradox is that the decision confronting him was, in fact, a
non-choice: as a writer, he was not in a position to prefer ordinary happiness,
which for Beckettian man is neither of this world nor the next; that is why
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Krapp, like the tape, runs on finally into silence. The play has fused most
successfully a moving human situation with philosophical issues that lead one
directly into judgments on the nature of existence and Beckett has done it with
the masterful use of the stage décor, carefully crafted character and watchful
selection oflanguage which allows the audience to properly identify the
difference between young and the old Krapp.
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Abstract

The present study examined problems of educationally backward Muslim minorities
in government elementary school. The main objective was to study problems of
educationally backward minorities studying in government elementary school and also
problem of long absentees belong to educationally backward minorities. The study was
delimited to government elementary school of Sambalpur municipal corporation area
where a sizeable number of Muslim minority students are studying. The descriptive
survey method was adopted for the present study. The researcher selected 04 elementary
schools following purposive random sampling where 20% or more students belongs to
Muslim minority community are studying at present. In order to collect relevant
information from both teachers and students the researcher used the following tools are-
1.School information blank 2.Questionnaire for teachers 3.Focused Group Discussion
(FGD) for long absentees. The obtained data were analysed through descriptive statistics
like simple percentage. The major findings of the study showed that as per school record
no cases of dropout are recorded in any sample schools. However 65 long absentees’
minority students are there in sample schools. Most of the long absentees are boys
students (66.15%).The teachers teaching in schools have minority Muslim students
facing language problem due to different home language of minority students. All the
teachers agreed that student’s absenteeism problems were discussed in parent teacher
meeting. About 55% teachers agreed that long absentee’s minority students belong to
seasonal migrant family. Teachers cited important reasons for minority student’s
absenteeism like lack of interest for education (40%), parental attitude/ lack of interest
(35%), seasonal migration (25%), helping in household work (30%) and attending
religious festival (25%).

Keywords: Educationally Backward, Minority students, Elementary School

Introduction

India is a multicultural, multi-ethnic, multi-religious, and multilingual nation with
diversity as its strength. The Government of India has made provisions for both
religious and linguistic minorities. Minority Community is one of the backward
Communities in our society. At present, it has notified six religious groups as minority
groups viz., Muslim, Christian, Sikh, Buddhist, Zoroastrian (Parsi), and Jain. According
to the census of India 2011the Muslim population is 17.22 cores (14.13%) and the
literacy rate of minority community Muslim is 68.5%.Especially Muslims are behind in
all aspects of life. In Education they are not so good like other forward communities. All
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levels of our Education System they are still behind. As like in the Elementary level
they have so many Educational Problems. Several steps have been taken by the
Government for the progress and overall development of various religious minorities.
One such initiative is the Prime Minister’s New 15 Point Programme for the Welfare of
Minorities which is an overarching programme covering various schemes and initiatives
of different Ministries/ Departments. The Ministry of Human Resource Development
(MHRD) has been implementing various schemes for the education of children from the
minority communities. Almost fifteen per cent of the total outlay under the Sarva
Shiksha Abhiyan (SSA) is targeted for the Minority Concentration Districts (MCDs) to
achieve the goal of Universalization of Elementary Education (UEE), bridge
infrastructural gaps for schools, classrooms, teachers, and expand access by opening
new schools. The Constitution of India is committed to the principle of equality of all
citizens. Further, it has directed the state to protect the rights of all minorities in matters
of language, religion and culture. In fact, promotion and protection of the rights of
minorities contributes to the stability, peace and development of a nation. Muslims are
facing a number of problems like issue of security, educational backwardness, and
dismal representation in government employment and private sector and in rural
development programmes. Literacy and education are one of the essential human
development parameters. Public policies are striving to make India a 100% literate
society and also improve the quality and quantity of higher/scientific levels of
education. Practically, all citizens wish to ensure that their children not only become
educated but also get quality modern education, which yields higher rate of returns—
monetarily and in terms of non-market gains.

Review of Related Literature

The following are the review of related literature:-

Amin (2013) found that 26% of educated Muslim women had illiterate
husbands. This low level creates further pressures to impose a ceiling on girls
education, so as not to render them ‘'unmanageable’ "in this shows the patriarchal
attitude of the community towards the higher education of girl child, Where a
highly educated girl is considered unsuitable for marriage. Here it is noticeable
that in Muslim community which is economically backward, where a young
male had to discontinue his education to join family business or to provide a
helping hand to his parents had an indirect effect upon the education of girls.
Kotay(2013) found that Muslims face discrimination at various levels, they are
at a double disadvantage with low levels of education combined with low
quality of education. Even if government accepted the recommendations of SCR
in toto, surprisingly, no progress has been made in overall conditions of
Muslims, including education sector, since the recommendations were made.
There is need of broad based policy initiatives combined with main streaming of
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Muslims in regular ministries, departments and programmes of state as well as
central government.

Narula (2014) found that over the years the number of institutions, enrolment,
teachers, and physical facilities have increased; still educational progress of
Muslims is not satisfactory in terms of literacy rates, enrolment, and retention
and in completion of grades. Again gender disparity as one of the reasons of
educational backwardness of the Muslim minority. The negative attitude and
low aspirations of parents towards girls* education, early marriages and cultural
preference for a domestic role for women delimits women’s role in participation
of formal education.

Hussain(2018) found that gender disparities in education reflect the unequal
position of women in highly gender biased social order. Muslims are the lowest
educated section of Indian Society and Muslim women the least one. The
backwardness among Muslim women in comparison with non-Muslim women
in India has become a matter of concern at present. Although Islam as a religion
gives its full emphasis on attainment of women’s education, yet there are
several social reasons for their backwardness such as large family size, poverty,
negative attitude towards girl’s education, lack of link between Madrasa
education and modern education, etc. The study aims to highlight the
educational status of Muslim women in India, the reasons for their
backwardness, the issues and challenges they face and recommendations for
their integration with the mainstream society.

From the above discussion it was clear those majority minority Muslim students
facing several problems due to poverty, family problem, gender disparity,
adjustment problem at school which lead to poor performance in education than
other students in class.

RATIONALE OF THE STUDY

Education is one of the most powerful factors for the political, social, economic
and spiritual development of individuals and communities. Education holds the
key to the empowerment of Indian Muslims. It is a well known fact that India
cannot march on the path of development and claim to be world leader if
majority of its minority community remains educationally backward. High
dropout rates and absentees among Muslim students are worrisome. As with
many Indians, the main reason for educational backwardness of Muslims is due
to poverty ,illiteracy some family related problem, economic problem, religious
problem, communication problem, linguistic problem and some personal and
mental problem involve, due to which children are forced to drop out and
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remain absent in classes at elementary level. It was also very much evident that
most of the minority Muslim community in urban pocket live in slum area with
much difficulty and mostly are small traders, daily labourers and wage earner
.The children belongs this slum area are mostly studying in local government
elementary school .So the researcher too keenly interested to conduct this study
to know the reason behind dropout and long absenteeism of educationally
backward Muslim minority students at elementary level.

OBJECTIVES OF THE STUDY

The objectives of the present study were-

1. To find out the facilities available in government elementary school.

2. To study problems of educationally backward Muslim minorities children
studying in government elementary school.

3. Find out the problems of long absentees belong to educationally backward
Muslim minorities.

4. To provide suggestion if any.

DELIMITATION OF THE STUDY

The present study delimited to government elementary school of Sambalpur
municipal corporation area where a sizeable number of Muslim minority
students are studying.

METHOD

For the present study descriptive survey method was followed by investigator.
POPULATION

All the elementary schools situated in the municipal corporation area and having
minority Muslim students constitute the population of the present study.

SAMPLE

For the present study 04 elementary schools were selected following purposive
random sampling method where 20% or more students belongs to Muslim
minority community are studying.

TOOLS USED
For collection of required data for the present study the followings self-made
tools are used-

I. School information blank

ii. Questionnaire for teachers

iii. Focused Group Discussion (FGD) for long absentees.
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ANALYSIS & INTERPRETATION OF DATA
TABLE-1

AVAILABILITY OF CLASSROOM IN GOVERNMENT ELEMENTARY SCHOOL

SLN
o NAME OF THE SCHOOL TOTAL TOTAL NUMBER | STUDENT
NUMBER OF OF STUDENT | CLASSROOM
CLASS RATIO
1 VSS GOVERNMENT U.P
SCHOOL,MOTIJHARAN 08 556 1:69.50
2 GOVERNMENT UPPER
PRIMARY SCHOOL,SUNAPALI 08 199 1:24.87
3 GOVENMENT UPPER PRIMARY
SCHOOL,BROOKSHILL 08 308 1:38.50
4 GOVENMENT PRIMARY
SCHOOL,BHUTAPADA 05 72 1:14.40
TOTAL 29 135 1:39.13

The above table reveals about availability of classroom in relation to students
strength. There was a variation so far as availability of classroom is concerned i.e.
in school like VSS U.P School, Motijharan it was very high 1:69.50 and in
Government Primary School, Bhutapada very low 1:14.40. However in the
sample schools the overall students classroom ratio is1:39.13.

TABLE-2

STUDENT-TEACHER RATIO

TOTAL TOTAL STUDENT-
SL.NO | NAME OF THE SCHOOLS NUMBER OF | NUMBEROF | TEACHER
TEACHER STUDENTS | RATIO
1 VSS UP SCHOOL,MOTIJHARAN
15 556 1:37.06
2 GOVT.UP SCHOOL,SUNAPALI
06 199 1:33.16
3 GOVT. UP SCHOOL,BROOKSHILL
07 308 144
4 GOVT.PRIMARY SCHOOL,BHUTAPADA
02 7 1:36
TOTAL 30 1135 1:37.83

The above table shows that the student teacher ratio in the sample schools is 1:37.83.
But when comparing among the schools it was clear that the student teacher ratio is
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very high i.e.1:44 in case of government U.P school, Brookshills and little bit low in
case of government upper primary school, Sunapali i.e. 1:33.16.

TABLE-3
AVAIABILITY OF SAFE DRINKING WATER FACILITIES
SL.NO
NAME OF THE SCHOOL FACILITIES AVAILABLE
PHD TUBEWELL OVERHEAD TAP WATER AQUA
SUPPLY TANK GUARD
YES NO YES NO YES NO YES NO YES NO
1 = N
VSS GOVERNMENT U.P YES = YES . NO NO YES

SCHOOL,MOTIJHARAN

GOVERNMENT UPPER YES ~ YES - YES - YES - - NO
PRIMARY
SCHOOL,SUNAPALI

GOVENMENT UPPER - -
PRIMARY YES YES - NO - NO YES
SCHOOL,BROOKSHILL

GOVENMENT PRIMARY -
SCHOOL,BHUTAPADA NO | YES - - NO - NO - NO

TOTAL

03 01 04 o1 03 o1 03 02 02

00

The above table indicates about the availability of safe drinking water facilities in
the government schools. It was clear that the major sources of safe drinking water
facilities are PHD water supply in 75% schools and availability of tube wells in all
the schools. Again availability of overhead tanks in schools is concerned only in
01(25%) schools overhead tanks are there for water storage and supply through tap.
Similarly in 02(50%) schools water filters are also available to provide safe drinking
water.
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TABLE-4

AVAIABILITY OF MID-DAY MEAL RELATED FACILITIES

SL.
NO NAME OF THE SCHOOL FACILITIES AVAILABLE
KITCHEN DINING HALL COOKING TRAY COOK &
SHED UTENCILS STANDING HELPER
YES | NO YES NO YES NO | YES NO
1 - YES
VSS GOVERNMENT U.P SCHOOL YES = YES - - NO 08
2 NO YES
GOVERNMENT UPPER PRIMARY YES - - - - NO 04
SCHOOL,SUNAPALI
3 NO YES
GOVENMENT UPPER PRIMARY YES - . - - NO 04
SCHOOL,BROOKIS HILL
4 NO YES
GOVENMENT PRIMARY YES - - NO
SCHOOL,BHUTAPADA - - 02
TOTAL 04 00 01 03 04 00 00 04 18

The above table reveals that in all the schools facilities like kitchen shed and cook and
helper for cooking mid-day-meal and serving to students are available. Again only in
01(25%) school dinning hall are there and all schools adequate cooking utensils are

available at present to prepare mid-day-meal.
TABLE-5
AVABILITY OF TOILETS IN SCHOOL

SL.NO NAME OF THE SCHOOL SEPARATE URINAL FOR STUDENTS
BOY! GIRLS
YES NO YES NO
1 VSS GOVERNMENT U.P YES - YES -

SCHOOL,MOTIJHARAN

GOVERNMENT UPPER PRIMARY YES - YES -
SCHOOL,SUNAPALI

GOVENMENT UPPER PRIMARY YES - YES -
SCHOOL,BROOKIS HILL
4
GOVENMENT PRIMARY YES - YES -
SCHOOL,BHUTAPADA
TOTAL 04 00 04 00

The above table shows that in all school latrine and urinals are available for students.
Again separate toilets are available for both boys and girls in all sample schools.
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TABLE-06
STUDENT STRENGTH
TLNG
MINORITY DROPO LONG ABSENTEES TOTAL
NAAE OF THE STUDENTS | TOT TI T SIUDENTS
SCEOOL BOYS | GIRL | TOTAL i} AL | STUDE | O (MINORITY)
s XS [T
MINOEI | Al
b4 Li
[ BOTS | GIK | [B ]Gl
15 0| R BOYS GIRLS
X5 | IS
VES
1 Uo“mprj. i 343 L LT) Wi | s n " -
SEaaLAOTL
ABAXN
GOVERMENT
2 L] 106 1% & " 13 10 [ I
FRIMARY
SCHOOL,
SUNAPALL
GOVERNAENT
3 UPFER
v&mam‘ 150 153 303 35 mw L1} - = |= [ [} oW
BROOKLS
GOVERNMENT
4 FRIMARY 41 i N L] 17 EL ] -1 -1- o (] 04
SCEOOL,
BHUTAFADA
TOTAL »T 63 1135 m 317 | f28 3 n 68

The above table reveals that out of out of 1135 students studying in government upper
primary schools 528 students (46.51%) students belongs to minority category. Again
out of 528 minority students 311(58.90%) are girls students. Regarding the dropout
students as per school record no such cases were recorded. Similarly long absentees is
concerned there are 65 students who are irregularly attending the schools. Most of the
long absentees are boys 43(66.15%) and 22 (33.85%) are girls students.
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TABLE-7
PROBLEMS FACED BY EDUCATIONALY BACKWARD CHILDREN IN GOVERNMENT
ELEMENTARY SCHOOL

SL.NO | STATEMENT NUMBER &
PERCENTAGE
| YES

1 Do you have Muslim minority studants in your school? | 20 (100%

2 Do they face any difficulty during teaching’ 200100%)

3 If majority of students will remain absentin schoolthen | 20(100%)
YOU meet their parents

4 Whether problams of studants ace discussedinPacent | 20(100%)
Teacher mesting or not?

5 Do vour class have long ahsanteas students | 11( 53%)
Do they have language problem’? 20(100%)

7 Do they understand odia languags’ 12 (60%)

The above table indicates that all the teachers facing problems due to minority students studying in
their class. The teachers opined that language is a.major problem for them because the students home
language is different from school language. Again all the teachers agreed that they were discussed
students absenteeism in parent teacher meetings. Similarly 11(35%%) teachers agreed that students
were remain absent for a long period of time due fo seasomal migration of parents. Again

12(60%)smdents understand Odia language.
Table 08
PROBLEM.FACED BY TEACHERS DURING TEACHING
SL.NO | PROBLEMS NUMBER and
PERCENTAGES
| Languags Problem 20(100%)
2 Absentaaism 11(35%)
3 Indiscipline 8(40%)
4 Lack of interastin study 9(43%)
5 Dropout 0(0%)

The aboxe.table reveals that the teachers are viewed that educationally backward minorities
students facing problems in classroom like language problem(100%), absenteeism
(55%),indiscipline(40%) and lack of interest in study (15%).
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OPINION OF TEACHERS TOWARDS STUDENTS ABSENTEESM

TABLE-9

EM Kearom of Abenieerm NUMEBER AND |
PERCENTAGE

1 Parental Amsade Lack of Awareness UM 13%)
- Lack of maerest w stady o407
L Heal® Prodiem U 13%)
4 Harmaly Frobiem 0 3P )
3 Homsehold Work O 15%)
o Murane U7 33%)

Kehgwen Fesinal U 23%)
N Adpstment prodiem dee o nded plne 0 8 ¢ Liseroom U1{3%)

Theabove table shows that teachers cited different reasons for students absentees from school.

The main reason as cited by teachers are lack of interest for education(40%¢),parental attitude’
lack of awareness(359%), helping in housebold work(3004), and attending religious
festivals(259%) and adjustment problem due to indiscipline in schook059%).

Theabove table reveals that 78.469% absentees agreed that.due to lack of interest they remain

TABLE-10
PROBLEMS OF ABSENTEES STUDENTS
SN0 NUMEER &
PROBLEMS OF STUDENTS PERCENTAGE

1 Tack of mterext SSA%)

I Howebeld werk 00 BXLD)

T | Werking part cime HBRY)

T Bkt oo pi I

H Gemg to village Tor celebranon of Teztmal T w)

] Seaom] migranos of parests Aw)

T | Famdly Drurbasce WHTER)

5 Taking care of abkng: THIN &)

H Home Emvironment R R

T0 | Poverty of Parent: WOOH)

T [ elgow dune: Bee performimg Samd LR D)

absent from school. Similarly 61.530¢ cited helping in household work §9.23%¢ viewed seasonal

migration of their parents and 83.07% cited visiting their village for celebration religious

festival are the main reasons of absent from school.
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TABLE-11
PROBLEMS OF ABSENTEES AT SCHOOL

SLNo NUMBER AND

PERCENTAGE
PROBLEMS

1___| Problem in school subject like English, Mathematics S5(81.61%%)

2 Lack of infrastructure facilities at school 58(.89.23%)

3 Difficulty in medium of instruction S7(82.690%)

4 Lack of adequate teachers 35(A3.84%)

5 Misbehaviour of outsider to students 20(30.76%)

6 Feeling of insecunty being a nunonty 18(27.69%)

7 Negatve atttude of teachers towards nunonty students 04(6.15%)

§ [Tl treatments by teachers 06(9.23%)

[} 11l treatments by classmates 12(18.46%%)

10| Lack of adequate support by school authonity 05(07.69%)

Theaboye. tableindicates that$84.61% students facedifficulty inEngleh and Mathematics
subject,87.69% face language problem,$9.23% students cited inadequate facilities in school
and 53.8496 students cited lack of adequate teachers as main schooljrelated problems.

TABLE-12
i] OTHER PROBLEMS RELATED TO ABSENTEES STUDENTS

SLNO NUMBER AND |
PROELEMS PERCENTAGE

1 Parents are very particular that children must attend sckool | 43(69.23%)
regularly

2 Parents always motivatad to attend school 50(76.92%)

3 Friends are alwayvs supportive 61(.23.84%)

B Undenstand school languags propery 45(69.23%)

5 Govemment should provida more facilities to minonty 55(84.61%)
children's

[ Distance of sckool is longer and tirasoms 11(16.92%)

1 Due to rush teaffic children are very much frightenad 10(.15.38%)

8 Books and other support not availsbls in time 09(13.84%)

Tha sbove table shows that the sbsantess have positive views ragarding their parsntal support and
motivation and friend cooperation. How.2uet 84.61% agread that, zovemment should provida more
facilities to minosity children and 15.38% citad nush teaffic very frightening and 13.84% viewad that
books and other support not reachad them intime.
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MAJOR FINDINGS-

The followings are the major findings of the present study:-

VV VYV VYV VVVVYVY VVVVY VVYV

The student’s classroom ratio of sample schools is 1:39.13.

Similarly the student teacher ratio in sample schools is 1:37.83.

The main source of safe drinking water in schools are tube well and PHD water
supply.

Only in 25% schools overhead tank with tap water facilities available at present.
Again in 50% schools water filter facilities available to provide safe drinking water.
In all sample schools separate toilet for boys and girls are available.

About 46.51% of minority Muslim category students are studying in sample
schools.

Again out of them 58.90% are girls students.

As per school record no cases of dropout are recorded in any sample schools.
However 65 long absentees’ minority students are there in sample schools.

Most of the long absentees are boy’s students (66.15%).

The teachers teaching in schools have minority Muslim students facing language
problem due to different home language of minority students.

All the teachers agreed that student’s absenteeism problems were discussed in
parent teacher meeting.

About 55% teachers agreed that long absentee’s minority students belongs to
seasonal migrant family.

Again all the teachers facing language problem during teaching.

Teachers cited important reasons for minority students absenteeism like lack of
interest for education(40%) , parental attitude/ lack of interest (35%), seasonal
migration(25%), helping in household work (30%) and attending religious festival
(25%).

About78.46% absentees agreed that due to lack of interest they remain absent from
school. Similarly 61.53% cited helping in household work,89.23% viewed seasonal
migration of their parents and 83.07% cited visiting their village for celebration
religious festival are the main reasons of absent from school.

Similarly 61.53% cited helping in household work,89.23% viewed seasonal
migration of their parents and 83.07% cited visiting their village for celebration
religious festival are the main reasons of absent from school.

About 84.61% students face difficulty in English and Mathematics subject
and87.69% face language problem,89.23% students cited inadequate facilities in
school and 53.84% students cited lack of adequate teachers as main school related
problems.

Again 89.23% students cited inadequate facilities in school and 53.84% students
cited lack of adequate teachers as main school related problems.

Majority of the absentees have positive views regarding their parental support and
motivation and friend cooperation. However 84.61% agreed that government should
provide more facilities to minority children and 15.38% cited rush traffic very
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frightening and 13.84% viewed that books and other support not reached them in
time.

» About 84.61% absentees agreed that government should provide more facilities to
minority children. And 15.38% cited rush traffic very frightening and 13.84%
viewed that books and other support not reached them in time.

» About15.38% absentees cited rush traffic very frightening and 13.84% viewed that
books and other support not reached them in time.

CONCLUSION

In India, Minority Community especially Muslim is one of the important Communities.
But, we know that this Community has lots of Problems in all contexts. Particularly
educational backwardness leading to all other problems remain a major factors of
backwardness for Muslim communities in India. Literacy and education are one of the
essential human development parameters. Public policies are striving to make India a
100% literate society and also improve the quality and quantity of higher/scientific
levels of education. Practically, all citizens wish to ensure that their children not only
become educated but also get quality modern education, which yields higher rate of
returns— monetarily and in terms of non-market gains .Thus elementary education is a
basic and fundamental rights for every Indian to empower for a better future and
standard life. All the communities including Muslim minority must access to quality
education for their upliftment is need of the hour.
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Abstract:

This paper focuses on plotting the story world of in “The flood” by Thakazhi
Sivasankara Pillai. The plot of in the flood is about a dog dying in floods
because it is not recued or we can say that a dog dies because human beings
refused to rescue it. So these are the possible interpretations of the plot of in the
flood. Both story and the plot involve events, however plot talks about the
creation of connection or the suppression of connections of events and when
we talk about suppression of connection there is this associated idea of
suspense involved in it. The paper is an effort to interpret the story at different
levels.

Key Words: Suppression, aspirations, Desire, Refusal, Defeat

Introduction:

Before talking about on plotting the story world of in ‘The flood’ by Thakazhi
Sivasankara Pillai 1 would like to begin by offering a very brief introduction
about the author Thakazhi Sivasankara Pillai.He was born in Thakazhi
Kuttanad, Kerala and he is firmly known as Thakazhi after the place of his
birth. He wrote about 40 novels and more than 600 short stories in the
Malayalam language, some of his most famous fiction are Thottiyude Makan
Chmmeen and Kayat.The major concern in most of Thakazhi's writing is for
the poor the lower cast members and the downtrodden in society at large, he is
in fact known as the friend of the oppressed.

Before | dwell deeper into the story of in the flood | would like to explore
initially about what exactly is a story and what exactly is a plot.A story is a set
of events.According to Manfred John, a story is a sequence of events and
actions involving characters, so for him events generally include both natural
and unnatural happening like flood or car accidents and actions more
specifically refers to willful acts by characters, willful here refers to
deliberateactions.So keeping this in mind, the story in ‘“The Flood’ is about a
dog that is trapped in a flood and it dies, so this is the story.
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Plot Construction:

Now, what exactly is a plot. A plot is a sense making operation. If we take
Peter Brook's definition of a plot, he says in his book Reading for the Plot, plot
is about making sense of a text and thereby making sense of life itself. Plot
refers to the sequence of events with its causes and effect emphasized. E.M.
Forster tells us that for example if the king died and the queen died it is just to
story, it just talks about the sequence of events, the king dying and the queen
dying, however if we read something like if the king died and then the queen
died of grief then that is a plot because causation is referred to there.Therefore,
in other words for E. M Forster plotting consists in the creation and also the
suppression - suspenseful suppression of causal connection between individual
events. Therefore, if we understand these meanings of plot and apply them
in’The flood” what exactly is a plot there.

We could say the plot of in the flood is about a dog dying in a floods because it
is not recued or we can say that a dog dies because human beings refused to
rescue it. So these are the possible interpretations of the plot of in the flood.
Now let us look at story and the plot together.Both story and the plot involve
events, however plot talks about the creation of connection or the suppression
of connections of events and when we talk about suppression of connection
there is this associated idea of suspense involved in it too. Now | would like to
takea look at another view of Claude Bremond on plotting.

He talks about alternative and possibilities and interesting idea in terms of
mapping the plot of a story on narrative. So Claude Bremond talks about
virtual courses of events which may be desired or striven for by characters but
which may never actually occur in the storyworld.So the characters in the story
hope for certain courses of events which may not be realized in the actual
narrative, so he talks about a network at three-phased triadic branching model
where there is an initial situation a starting point of premise.

And then we have both actualization and realization or the known actualization
of the next stage in the narrative. So we have an initial state of affairs and then
we have a desired outcome and then we have an outcome that is desired but not
realized. Now if we want make sense this plotting it can be done in 3 ways, one
it is about making sense that is it is about making meaning. The other is about
causality in the events, so causality as | said is a bad connection and
suppression of connections among the events and the final things that we need
to think about in terms of plotting is possibility. So what are the possibilities
that the character aspires for and which of them are realize and which of them
are not realized. Now we look at the story of in the flood let us see what
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happens.

Chennan and his family are trapped in a flood and then the escape in a boat but
his dog is left behind and then he dies. So this in short, is the story. So how
exactly is this story set up in the narrative.The narrative says Chennan the
pariah had been standing in water an entire night and a day, it has been raining
for 3 days, it has been 3 days since its master had escaped to safety. So this is
the initial premise of the story and how exactly does he survive in the flood. He
does not own a row boat, so what he does is inside his hut he had built an
elevated platform out of coconut fronds and twigs that jutted above the level of
the floodwaters. So he builds a raised platform and he stays there on it in order
to avoid the waters. In the story, we see the Chennan has these dependents- a
pregnant wife, 4 kids, a cat and a dog. So these arethe characters in the story at
the beginning and what exactly is the crisis in thestory.

The crisis is that within the next 12 hours the water would have listened about
the roof. How Chennan avoided this crisis is mentioned in the narrative. He
removes a portion of the thatch from inside his hut.And he scrambled onto the
roof and he looks around, he sees a big boat moving not he cries and then they
hear him and they began to row towards his hut and they rescue him and his
dependence. So this situation of Chennan. Being on a platform above the flood
waters is a precarious situation and if we apply Bremond's possibilities to this
situation what we get is this.

Chennan desires escape and he is granted that, so he gets over right to safety
with his family. So the possibility the alternator is realised or actualized for
Chennan in the flood.I would call this as the first story written in the flood.

The first story is Chennan's story and it has a Happy Ending, Chennan escapes
and his dependents too, at least most of the dependents too. Now there are 2
incidents from the first story which are kind of left behind for the second story
to pick up and move forward.

So let us look at the 2 things that are left behind and these 2 things have
ramifications for the sequence of the second story written in the flood — they
are the dog and property which are left behind by Chennan. So if we go back to
first story Chennan does not immediately leave his hut as soon as the what is
begin to rise because if they left the hut the 5 banana trees that were heavy with
fruit and his hayrick would be stolen.Hayrick means hay dark, so he stays
behind to look after his property and the second aspect that is very interesting
for us to kind of think about deeply is this. - No one took notice of the dog who
was still sniffing around in the western end of the hut. The dog is at the western
end of the roof top of the hut while Chennan and his family escape via a boat.
Now thinking about the second story, it is the dog’s story.And this also has a
beginning of crisis and a desire for resolution and the big question is his desire
result or realized. The second story begins when the dog eventually returned to
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the spot on the roof from which the family had made it escape the boat was for
away, the animal begins to run around frantically on the roof, sniffing here and
there, whining all the while. So the dog does not realize that the family is
making its scared away and when it comes back to that spot from which they
have left it kind of runs around almost panicking and it starts to cry or whelm.

If you look at this phrase begin to run around frantically it somehow resembles
tenant’s attitude when he removes the touch from inside his hut and then he
gets on to the top of the roof to know rescue. At one point in the story,
Chennan was doing the same thing. So this action scene to mirror of parallel
one another something that has very symbolic meaning. The dog is on
arooftop.And we need to think about the sequence of events that is set up for
this particular story, who or what appears in Chennan's dog's story, what do
they do and what is the significance or role in this story. Now these are the
characters that appear in Chennan's dog's story.

Symbolism:

The first character that appears is a set of frogs, so when the dog tries to sniff
around a long the rooftop it disturbs on some frog and one of them before it
jumps or leaps into the water urinate on the face of the dog and this as
symbolic significance which we will come back to again later in evaluation of
the story. The other actor that follows the frog is a huge crocodile that floats
past the house gently brushing the half submerge roof. At the word gently or the
ideal gently is also very interesting in the context of a crocodile that is a very
insidious creature and we are also constantly reminded that the dog is
inprecarious situation and the phrase half submerge roof is an indication of
that. Now the other very interesting detail that follow these set of characters is
the reference to the Ramayana.

And in this atmosphere when there is rain when does flood water that is
affecting the entire village we have someone reciting verses from the
Ramayana and the dog listens to this recitation. The narrator says that the dog
pricked up its ears when heard a man reciting the Ramayana. It remains silent
for a while almost as if it was listening to the chanting of the world and then
began working again as loudly as it could manage.So the dog listens to the
recitation and it barks again and implication could be that is kind of seeking
help perhaps to this person who is chanting the word.

Now in the next set of events, we have a fish popping up out of the water and a
we have a crow eating from hackers which Chennan's dog notices or observe
and he vines at that action because we can understand the dog is terribly
hungry and it wants to have its share of the characters too but and it that
something that it does not have at this particular point of time and then we have
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frogs again leaping into the water, we have a green bird twittering in this
environment and then we have references to fleas on the dog's body that bite
him and later we have a colony of ants that also bite him when this dog disturbs
their nest and finally we have another very interesting event where a snake
kind of sneaks into the roof of Chennan's huts, these instance also very very
symbolic which we need to unpack to drive their largest significance.Now what
exactly are the meanings are embedded in these set of events. Some of the
meanings are that life itself is indifferent and life goes on despite it being a
tragedy or a crisis too many others for dog this is a crisis situation but for the
green bird that twitter this is nothing but as little bit may be different, but it is
not affected by it and life is hard. See for example we have a dead body
floating on the water. That carcass again comes as food for the crow and life is
about survival. Life is about sustaining in one way or the other despite being
threatened by factors from the environment. Now we need to look closely at
details that are constantly repeated.And one of the details that is repeated is the
idea of carcasses are floating in the water, the narrator says that the carcasses
of drowned animals floated past the hut, the dog looked longingly at them and
barked once or twice and we need to again remember that the dog is starving
and wants to eat from carcasses something that it eventually does towards the
finale of the story with fatalconsequences.

In this part of the story we have a boat appearing in the morning. It is a very
interesting event because of the first time the dog is getting excited about the
possibility of getting away from the flood waters. So, we have a small boat that
appeared in the distance and steadily drew closer, it moored under a coconut
tree close to the hut. The dog wagged its tail, stretched, yawned, growled under
its breath. And it is very interesting that while the dog is highly excited the man
in the boat he does something totally contrary to the dog’s expectations, he
climbs a coconut tree, slices off a coconut and then drinks the coconut water
and disappears. So, very nice contrast the builds on the pathos in the situation
while the man is blissfully unaware about the anticipation of the dog, the dog is
kind of waiting for the man to respond to the crisis the it isin.If we look at the
scene through Bremond's theory of actualization or non-actualization, we have
a possibility on alternative in the appearance of the boat and it does not give
the dog an escape. So there is a non-actualization of the possibility which
results in a failed dream for the dog. However, if we contrast this seen with
Chennan's situation at the beginning of the story we can clearly see that his
desire isrealized. His desire is actualized which does not happen in the case of
the dog, there is a non-actualization of the next stage in the narrative and
therefore the narrative just floats along hoping for other events to kind of
intervene and bring it to its end. Now again another boat appears in the story, it
happens in the afternoon, a small row boat drifted by with two men in it.
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The dog began barking, joyfully jumping up and down in its happiness. Its
demeanor, the way it was trying to express itself, seemed almost human it went
down to the water's edge ready to jump into the boat. So there is almost and
mirror of the previous boat scene and we can see the dog is again very joyous it
barks excitedly, it jumps up and down and happiness and even its cries its
whining and its barking seems almost human according to the narrator of the
story.

And it is it goes down to the waters’ edge, on the rooftop and is ready to jump
on to the rescue boat or what it thing is a rescue boat, there are two occupants
in that boat and one of them is slightly sympathetic towards the dog while the
other one is not and this is the conversation that happens in relation to
thatscene.

One of the men said ‘look at dog‘and the dog began to whimper in a peculiar
key, it was almost as though it was responding to the compassion in the man's
voice, ‘let it be’ said second man.The dog tried twice to jump on the boat and it
was rebuffed both times the dog howled, it was heart rending. In the scene we
can clearly see through the words that the narrator wants us to realise how
pathetic the dog in this situationis.

If we look at the words howling,heart rending, a whimper, all these words
clearly indicate the emotional distress that the dog is suffering and this
emotional distress is nicely contrasted with the man, who do not want to take
this dog on boat. And this particular scene is especially pathetic because of the
clear refusal that the dogsuffers at the hands of the man who can rescue this
dog ,who have the power to rescue this dog and that increases the pathos in this
particular moment in the story. Again, if we look at this particular moment
through Bremond’s theory we see another close possibility for the dog to be
rescued from theflood.

But again this is non actualized or non realised, so this rebuttal this refusal that
he gets from the 2 men again makes his dream to escape from the flood a
failure clear failure and the crisis for the dog continues and the narrative floats
along so to speak. Now we have another boat coming in, so 3 times boats
appear very interestingly in the story and the last time it appears is at night.So
this boat kind of highlights the vulnerability that the dog is foreseeing its end,
and its desire for escape, escape so close on with the boat so close but it again
out of reach because the men refused to save this creature and the narrative
plods along until something else comes to intervene in the critical situation and
rescues the dog or fails to rescue it.

So, third boat that we see at midnight is heavily loaded with coconuts and
bunches of bananas and that in itself is an indication that this is no ordinary
boat and this boat stops beside a banana tree close to the hut and there is very

wWww.ijmer.in 38



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH
ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

clear indication that this is a boat that has a lot of stuff stolen goods on it. So
the dog leapt at the thief trying to steal Chennan's bananas, the man tumbled
down into the water the dog with him. The thief’s companion pulled him onto
the boat while the dog swam back to its rooftop, it clambered back on and
shook the water off its coat, barking furiously all the while. The thieves lopped
all the bananas of the trees, and load them on to the boat. So the dog tries to
prevent this robbery from happening pretty violently, pretty vigorously and it
attacks the man and one of the thieves who tries to steal the stuff falls on to the
falls into the water and he gets back onto the boat while the dog climbs back on
the rooftop.

Then one of the men caught on to the roof in advanced threateningly towards
the dog, this is the second part of the attack or the fight scene that happens at in
the story. It attacked him immediately and sank its teeth into his leg, howling in
agony, the man jumped back into the boat while his companion took hold of an
oar and brought it crashing down on the dog’s head, the animal yelped and
retreated.

So we can clearly see that victory is not with the dog but with the thieves who
attacked the animal and the animal retreats as if it is retreating from battle
unable to bear the violence that is inflicted on him by the 2 men, by the 2
thieves. What is interesting about this incident is at first that the dog realises
that this is not a rescue boat, it is not excited to see the men on the boat here it
is not wagging its tail, it is not mistaken, it is furious and it becomes while in
pretty soon on seeing that the men are trying to rob his master's property.

And you can characterise this a struggle as a kind of an epic battle between this
animal, this guardian of the house and the man who come to attack the home
and steal it off its property and | would call this one of the high points of the
story the climax almost of the story. So we can clearly see that the purpose of
the boat on the scene is not only to rob, but it attacks the protector of the home.
And protected does offer fierce resistance and they become angered by this
righteous resistance offered by the dog and they try to repay the dog in kind by
attacking it, so this scene not only offers a sort of realisation of a possibility of
an escape but it offers more cruel act of non actualization. This is very cruel
because the humans are the only ones who have the capacity to save the dog
from this vulnerablesituation. But they are the ones who inflict the maximum
agony on this creature. So to wrap up this incident the boats failed to give the
dog its desire that the boats do not offer any kind of sucker or salvation instead
something else tries to offer that which is the carcass the dead body of a
creature floating in the flood waters. The carcass of is the promise of salvation.
This salvation is about the appeasing the dog'shunger.

We got to remember that this dog is stranded on the rooftop for hours together
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and it is apparently hungry. So when it sees the carcass floating in the waters
what it tries to do is tries to eat it and this incident becomes a catalyst which
moves the narrative towards the conclusion , its end point. So this is the
moment the very interesting moment one moment of salvation almost
metaphorically speaking an enormous bloated carcass of a cow drifted up to the
house. Again the idea of drifting up,gently moving towards the house, if you
recall one of the earlier incidents in connection with the crocodile, the
crocodile also gently moves alongside the rooftop. So this drifting of gently
moving are very interesting words that kind of convey a particular idea on the
mind of the reader when its impact is totally otherwise, the other side of it.So
the carcass drifts up onto the hut drifts up on to the house and is snagged on the
roof, it is energized into activity, the dog's tail wagging, granting, the dog rush
down the roof to where the carcass was still within reach and began carrying at
the flesh sating its terrible hunger. So the dog eats greedily as you can see from
its hurried eating of the meat from the carcass just then with the loud cracking
noise the entire carcass was dislodged from the roof.So, there is some
imbalance in the rooftop and that probably brought on by this jarring a
movement of eating that the dog does of the carcass and this whole set of
movements dislodges the carcass as well as the dog from the roof and the dog
which was eating from it went with it went with the roof, the carcass rolled
over in the current and the dog disappeared fromview.

Now, one could only hear the sound of the gushing wind cacophony of the
frogs the confused noise of the frogs and the sibilant silky whisper of the wave,
there was no other sound, the carcass takes the dog with it and everything
disappears into the water. So we can see at a very simple level the flood itself
offers a resolution but it is a cruel resolution.Because the resolution does not
mean happily ever after. For the dog that means death, a tragic death by
drowning death by being eaten by the crocodiles. So the carcass in the flood
attempts the dog to its death. So the carcass in the flood waters becomes this
large of catalyst and that kind of resolves the flood, it very interesting that the
story does not end here, it does not stop here.

If it had there would have been like two stories floating by in this narrative in
this text called in the flood one will be the story of Chennan and the other will
be the story of Chennan's dog. So, what the narrator, what the writer does is he
brings Chennan back into the story at the very end. So, once the rains have
stopped, once the flood waters have receded Chennan returns to the place
where his hut oncestood.

And this is what he sees, and one of the coconut trees, he saw the corpse of a
dog gently rocking in the eddies of the shallow water, Chennan turned it over
with his foot to check if it was his dog, he thought it might be. one of the
animal’s ears was missing, you could not even tell what colour the dog was, for
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skin had rotted and sloughed away. So Chennan comes back finds his dog dead
and gently being rocked in the waters.

So the two stories merged here the kind of entwine at this point in the narrative
and is clear the Chennan has escaped because he is there physically watching
his dead dog in the waters, in the shallow waters while his dog is not that lucky.
It suffers a tragic end and so the alternate possibility the possibility of getting
away is awarded to Chennan while it is not realized for his dog, there is no
possibility but that for thatcreature.

So Chennan’s returning to the story envelopes inner story. Chennan apparently
looks impassively at his dead dog we do not know what hethinks.There is no
mention of what is passing through Chennan's mind right here. So which is
very interesting in itself and but Chennan is standing by looking at his dead
dog. Is the tragic tone minimized is a question that we need to ponder on or is it
intensified that also another very interesting question to dwell on or to seek
answersto.

The last lines are again very interesting because the death of the dog is
portrayed in a very gentle manner with a dog being rocked as if it is rocked by
a cradle or by the arms of a mother as if it is being put to sleep and its almost as
if the dog has almost willingly quit its life, shed its trappings its skin and its ear
and things like that and it is almost waiting for its next birth death in all its
gory aspect is kind of toned down is smoothed away to give a very peaceful
veil to this dog. But it seems to be apparently sleeping and at the end the writer
makes the flood as the most obvious villain in the story because the flood
offers the carcass and the dog becomes tempted by the carcass it starts to eat it
and it falls into the waters and is eaten consequently by the crocodiles as well.
So the flood becomes the monster easy monster there while there are other
monsters lurking you know behind the flood.

By making the flood the easy villain, the easy monster, the apparent evil one

the writer makes it seem as if it is nobody's fault as if the death of the dog is

nobody's fault that seems to be one very easy interpretation to take away from

this story.
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Abstract

In today’s world, women entrepreneurs are playing very vital role and they have
become important part of the global business environment and it’s really
important for the sustained economic development and social progress. In India,
though women are playing key role in the society, but still their entrepreneurial
ability has not been properly tapped due to the lower status of women in the
society. The main purpose of this paper is to find out the status of women
entrepreneurs in India. This paper includes rationale grounds behind the women
entrepreneurship. Another main purpose of this paper is to analyze policies of
Indian government for women and also to analyze that are those policies
adequate for the growth of women entrepreneurship. Main reasons for women
to become an entrepreneur, the institutions that are serving the women to put
their views into action are also included in this study. On the basis of this study
some suggestions are given to encourage spirit of women entrepreneurship to
become a successful entrepreneur. This paper focuses on the problems, issues,
challenges faced by women entrepreneurs, how to overcome them and to
analyze policies .

Key words : Women Entrepreneurship, Business, Society, Status challenges,
Role of Govt & suggestions

1. Introduction

Entrepreneurship refers to the act of setting up a new business or reviving an
existing business so as to take advantages from new opportunities. An
Entrepreneur is a person who starts an enterprise. They searches for

Change and responds to it. A number of definitions have been given of an
Entrepreneur- The economists view him as a fourth factor of production along
with land labor and capital. The sociologists feel that certain communities
and cultures promote entrepreneurship like for example in India we say that
Gujaratis and Sindhis are very enterprising. Still others feel that entrepreneurs
are innovators who come up with new ideas for products, markets or
techniques. Thus, entrepreneurs shape the Economy by creating new wealth
and new jobs and by inventing new Products and services. However, an
insight study reveals that it is not About making money, having the greatest
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ideas, knowing the best sales pitch, applying the best marketing strategy. It is in
reality an attitude to create something new and an activity which creates value
in the entire social eco-system. It isthe psyche makeup of a person. It is a state
of mind, which develops naturally, based on his/ her surrounding and
experiences, which makes him/ her think about life and career in a given way.
Entrepreneurship has been a male-dominated phenomenon from the very
early age, but time has changed the situation and brought women as
today's most memorable and inspirational entrepreneurs. It is estimated that
women entrepreneurs presently comprise about 10% of the total number of
entrepreneurs in India, with the percentage growing every year. If the
prevailing trends continue, it is likely that in another five years, women will
comprise 20% of the entrepreneurial force (Saidapur et.al, 2012). The Tenth
Five-Year Plan (2002-07) aims at empowering women through translating the
recently adopted National Policy for Empowerment of Women (2001) into
action and ensuring Survival, Protection and Development of women and
children through rights based approach

2. Status of women entrepreneurs in India

Entrepreneurship is considered as one of the most important factors
contributing to the development of society. India has been ranked among the
worst performing countries in the area of women entrepreneurship in gender-
focused global entrepreneurship survey, released in July 2013 by PC maker
Dell and Washington based consulting firm Global Entrepreneurship and
Development Institute (GEDI). Of the 17 countries surveyed India ranks 16th,
just above Uganda. Countries like Turkey, Morocco and Egypt has
outperformed India. Status of higher education in women in India came out to
be lower than most countries in the world. At present, women’s entrepreneurial
role is limited in the large scale industries and technology based
businesses. But even in small scale industries, the women’s participation is
very low. As per the third all-India census of Small Scale Industries, only
10.11% of the micro and small enterprises were owned by women, and only
9.46% of them were managed by women. While the number of women
operating their own business is increasing globally, women continue to face
huge obstacles that stunt the growth of their businesses, such as lack of capital,
strict social constraints, and limited time and skill.

3. Reasons for Women Becoming Entrepreneurs

Self-esteem, recognition, Self-determination, and career goal are the key drivers
for choosing to entrepreneurship by women .Sometimes, women choose such
career path for proving their potential, caliber in order to achieve self-
satisfaction. However, dismal economic conditions of the women arising out of
unemployment in the family and divorce can compel women into
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entrepreneurial activities. The days have gone when women always passed her
whole life within the boundaries of house now women are found indulged in
every line of business. The entry of women into business in India is an
extension of their normal home activities. But with the spread of education and
passage of time women started shifting from doing work at home or kitchen to
the business venture. Skill, knowledge and adaptability in business are the main
reasons for women to emerge into business ventures. Women Entrepreneur is a
person who accepts challenging role to meet her personal needs and become
economically independent. A strong desire to do something positive is an inbuilt
quality of entrepreneurial women, who is capable of contributing values in both
family and social life. With the advent of media, women are aware of their own
traits, rights and also the work situations. The challenges and opportunities
provided to the women of digital era are growing rapidly that the job seekers are
turning into job creators. Many women start a business due to some traumatic
event, such as divorce, discrimination due to pregnancy or the corporate glass
ceiling, the health of a family member, or economic reasons such as a layoff.
But a new talent pool of women entrepreneurs is forming today, as more women
opt to leave corporate world to chart their own destinies. They are growing as
designers, interior decorators, exporters, publishers, garment manufacturers and
still exploring new avenues of economic participation.

4. Challenges faced by women Entrepreneurs:— Conflicts between Work and
Domestic Commitments-Women's Family obligations also bar them from
becoming successful Entrepreneurs in both developed and developing nations.
"Having primary responsibility for children, home and older dependent family
members, few women can devote all their time and energies to their business"
(Starchier, 1996)

—Gender gaps in education- While women are making major strides in
Educational attainment at primary and secondary levels, they often lack the
Combination of education, vocational and development of highly productive
businesses.

—Lack of finance - Access to finance is one of the most common
challenges that entrepreneurs face and this is especially true for women
who are further Women Entrepreneurship in India .

—Legal constraints in family law- The institutional and legal environment
is critical to the growth of female-owned enterprises. Laws regulating the
private sphere specifically those regarding marriage, inheritance and land can
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hinder women's access to assets that can be used as collateral when securing a
loan.

—Heavy household responsibilities leave a demand on women especially
those in rural areas who have more children. They are required to perform
their traditional role as housewives and therefore, they have fewer hours of free
time than men, both during the weekend and on weekdays. An ILO report
on women entrepreneurship identifies the following problems faced by women
entrepreneurs.

—Lack of family support- Sometimes the family may make the women feel
guilty of neglecting household duties in her pursuit of business obligations.
Cultural traditions may hold back a woman from venturing into her own
business.

—Lack of capital-traditional sources of finance like banks are reluctant to lend to
women entrepreneurs especially if they do not have any male or family
backing. This is especially true of lower income females. Women do not
have adequate finance or legal knowledge to start an enterprise.

Short Of Self-Confidence — In India women have lack of self-confidence in
their strength and ability. The family members and the society are unwilling to
stand beside their organizational growth. To a certain degree, this situation is
changing with Indian women and yet to face an incredible amend to boost the
rate of growth in entrepreneurship.

Social-Cultural Barriers —family and personal obligations sometimes works as
a great barrier for succeeding in business career of women entrepreneurship.
Only few women are capable of managing both home and business efficiently,
giving sufficient time to perform all their responsibilities in priority.

5. Role of Government to Develop Women Entrepreneurs in India:
Development of women has been a policy objective of the government since
independence. Until the 70s the concept of women‘s development was mainly
welfare oriented. In 1970s, there was a shift from welfare approach to
development approach that recognized the mutually reinforcing nature of
the process of development. The 80s adopted a multi-disciplinary approach
with an emphasis on three core areas of health, education and employment.
Women were given priorities in all the sectors including SSI sector.
Government and non-government bodies have paid increasing attention to
women‘s economic contribution through self-employment and industrial
ventures.
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The First Five-Year Plan (1951-56) envisaged a number of welfare
measures for women. Establishment of the Central Social Welfare Board,
organization of Mahila Mandal’s and the Community Development
Programs were a few steps in this direction.

In the second Five-Year Plan (1956-61), the empowerment of women was
closely linked with the overall approach of intensive agricultural
development programs. The Third and Fourth Five-Year Plans (1961-66 and
1969-74) supported female education as a major welfare measure.

The Fifth Five-Year Plan (1974-79) emphasized training of women, who werein
need of income and protection. This plan coincided with International
Women‘s Decade and the submission of Report of the Committee on the
Status of Women in India. In1976, Women‘s welfare and Development
Bureau was set up under the Ministry of Social Welfare.

The Sixth Five-Year Plan (1980-85) saw a definite shift from welfare to
development. It recognized women‘s lack of access to resources as a
critical factor impending their growth.

The Seventh Five-Year Plan (1985-90) emphasized the need for gender equality
and empowerment. For the first time, emphasis was placed upon qualitative
aspects such as inculcation of confidence, generation of awareness with
regards to rights and training in skills for better employment.

The Eighth Five-Year Plan (1992-97) focused on empowering women,
especially at the Gross Roots Level, through Panchayati Raj Institutions. The
Ninth Five-Year Plan (1997-2002) adopted a strategy of Women*s
Component Plan, under which not less than 30 percent of funds/ benefits were
earmarked for women related sectors.

The Tenth Five-Year Plan (2002-07) aims at empowering women through
translating the recently adopted National Policy for Empowerment of
Women (2001) into action and ensuring Survival, Protection and
Development of women and children through rights based approach.
At present, the Government of India has over 27 schemes for women operated
by different departments and ministries. Some of these are:

1.Assistance to Rural Women in Non-Farm Development (ARWIND) schemes |

2.Entrepreneurial Development program (EDPs)

3. Indira Mahila Yojana

4.Indira Mahila Kendra

5. Integrated Rural Development Program (IRDP)

6. Khadi And Village Industries Commission (KVIC)
>

>
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7. Management Development program

8. Women’s Development Corporations (WDCs)

9. Marketing of Non-Farm Products of Rural Women (MAHIMA)

10. Mahila Vikas Nidhi

11. Mahila Samiti Yojana 299

12. Mahila Vikas Nidhi

13. Micro Credit Scheme

14 Micro & Small Enterprises Cluster Development Programmes (MSE-CDP).
15. NGO’s Credit Schemes

16. NABARD- KfW-SEWA Bank project

17. National Banks for Agriculture and Rural Development’s Schemes

18. Priyadarshini Project- A programme for Rural Women Empowerment and Livelihood in
Mid Gangetic Plains’

19. Prime Minister’s Rojgar Yojana (PMRY)

21.Rashtriya Mahila Kosh

22.Rajiv Gandhi Mahila Vikas Pariyojana (RGMVP)

23.SIDBI’s Mahila Udyam Nidhi

24. SBI’s Stree Shakti Scheme

25.Trade Related Entrepreneurship Assistance and Development (TREAD)
26. Working Women’s Forum

27. Training of Rural Youth for Self-Employment (TRYSEM)

6. Suggestions to increase Women entrepreneurship in India.

The elimination of obstacles for women entrepreneurship requires a major
change in traditional attitudes and mindsets of people in society rather than
being limited to only creation of opportunities for women. Hence, it is
imperative to design programs that will address to attitudinal changes, training,
supportive  services. The basic requirement in development of women
entrepreneurship is to make aware the women regarding her existence, her
unique identity and her contribution towards the economic growth and
development of country. The basic instinct of entrepreneurship should be
tried to be reaped into the minds of the women from their childhood.
This could be achieved by carefully designing the curriculum that will impart
the basic knowledge along with its practical implication regarding management
(financial, legal etc.) of an enterprise.

Women Entrepreneurship in India

For any developing country, Women entrepreneurs play the vital role
particularly in terms of their contribution to the economic development. Women
entrepreneurship has been recognized as an important source of economic
growth. By establishing their new venture women entrepreneurs generate new
jobs for themselves and others and also provide society with different solutions
to management, organization and business problems. However, they still
represent minority as women entrepreneurs, especially in India. Women
entrepreneurs often face gender-based barriers to starting and growing their
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businesses, like discriminatory property, matrimonial and inheritance laws
and/or cultural practices; lack of access to formal finance mechanisms limited
mobility and access to information and networks, etc. Women’s
entrepreneurship can make a particularly strong contribution to the economic
well-being of the family and communities, poverty reduction and women’s
empowerment. Thus, governments across the world as well as various
developmental organizations are actively assisting and promoting women
entrepreneurs through various schemes, incentives and promotional measures.
Over the past few decades women are coming out of the boundaries of houses
and proving their ability and competencies in the business world.The role of
modern women is much wider than, what it was previously. A woman has to
play multiple roles, besides playing the role of housewife/mother/daughter, she
has to play different roles in community in the social settings simultaneously.
Because of Indian culture traditional customs women, even after 72 years of
independence, are facing bias. This has adversely affected the status of Indian
business women.—lInfrastructure — Infrastructure set up plays a vital role
for any

7. Conclusion

It can be said that today we are in a better position wherein women
participation in the field of entrepreneurship is increasing at a considerable
rate. Efforts are being taken at the economy as brought promise of equality of
opportunity in all spheres to the Indian women and laws guaranteed equal rights
of participation in political process and equal opportunities and rights in
education and employment were enacted. But unfortunately, the government
sponsored development activities have benefited only a small section of
women i.e. The urban middle class women. Women sector occupies nearly
45% of the Indian population. At this juncture, effective steps are needed to
provide entrepreneurial awareness, orientation and skill development programs
to women. The role of Women entrepreneur in economic development is also
being recognized and steps are being taken to promote women
entrepreneurship. Resurgence of entrepreneurship is the need of the hour
emphasizing on educating women strata of population, spreading
awareness and consciousness amongst women to outshine in the enterprise
field, making them realize their strengths, and important position in the
society and the great contribution they can make for their industry as well as
the entire economy. Women entrepreneurship must be molded properly with
entrepreneurial traits and skills to meet the changes in trends, challenges global
markets and also be competent enough to sustain and strive for excellence in
the entrepreneurial arena. If every citizen works with such an attitude
towards respecting the important position occupied by women in society and
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understanding their vital role in the modern business field too, then very soon
we can pre-estimate our chances of out beating our own conservative and rigid
thought process which is the biggest barrier in our country‘s development
process. We always viewed that a smart woman can pick up a job any day, but
if she becomes an entrepreneur she can provide a livelihood to 10 more women
at least..!! Highly educated, technically sound and professionally qualified
women should be encouraged for managing their own business, rather than
dependent on wage employment outlets. The unexplored talents of myoung
women can be identified, trained and used for various types of industries to
increase the productivity in the industrial sector.
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Abstract

The Paper examines the regional variations in Land Use Pattern of
Kerala, by categorizing the state into three Climatic Physiological Zones on the
basis of topography. The study analysed the variations in utilisation of land in
the selected districts of Kerala-Alappuzha, Malappuram and Palakkad with
secondary sources and concenterated upon how the regional differences in
altitude and climate create variations in land use and cropping pattern in the
selected districts. The study concludes by observing that regional variations
exists in the agricultural area and a certain proportion of the area is still
unutilized in the midst of emergencies and the voluntary as well as involuntary
implementation of Government Schemes is necessary for the State to utilise the
fallow lands and cultivable wastelands which is represented as unutilized
agricultural area in order to make the State Self-Sufficient to attain Food
Security. Among the 17 Sustainable Development Goals for the Planet adopted
by all UN Member states , the goals such as No Poverty, Zero Hunger, Good
Health and well being, Climate Action, a happy life on Land can be achieved
with the proper and maximum utilisation of the fallow lands which are kept as
unutilized and through that the state can create a balanced ecological
environment which will be a path for sustainable development.
Index Terms — Climate, Physiological Zones, Land Use Pattern, Utilised
Agricultural Area, Sustainable Development Goals.

1.1 Introduction

Kerala, being the ‘Spice Garden of India’ gives priority to the
agricultural products whose productivity depends on the physiological features.
Physiologically, the terrain has three natural regions namely, lowlands,

wWww.ijmer.in 50



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH
ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

midlands and highlands and the regions directly or indirectly influence the Land
Use Pattern of Kerala and the terrain is protected by the Western Ghats, the
mountain ranges which naturally provides a protection to all the economic
activities, especially the agriculture related activities of Kerala.

The Total Geographical area of the State is divided into three
climatically distinct and parallel physiographic zones which include
i) Eastern Highlands( Rugged and cool mountainous terrain)
i) The Central Midlands(Rolling Hills)
iii) Western Lowlands(also called as Coastal Area)

The Eastern Highlands include the steeply sloping areas of Western
Ghats and are mainly under the forest coverage, the Midland plains of Central
Region consist of wide valleys and Rolling Hills, hillocks with laterite capping,
mountains which are not so steep. The coastal lowlands which are the wetlands
include the alluvial plains, sandy stretches and lagoons in which paddy fields
and thick groves of coconut trees are interconnected with canals and rivers. The
wetlands are the water precipitation systems which acts as an active tool to
prevent flood and acts as the reservoirs of bio- diversity.

1.2 Significance and objective of the study:

The proper utilisation of land which is fixed in supply requires a well
defined, efficient and scientific land use planning which may be varying
according to the topography and climate in different regions in the economy and
will help to create an ecological balance through sustainable development. The
study examines the land use pattern, Cropping Pattern and its variations across
the climatic physiological regions in the selected districts of Kerala and focuses
on the proportion of utilised and unutilized agricultural area in the selected
districts.

1.3 Data Base and Research Methodology

The study is purely based on secondary data related to Land Use Pattern
in Kerala and the selected districts which is collected and compiled from
sources such as reports of Department of Economics and Statistics, Kerala
Economic Reviews and District Agricultural Statistics. Based on the three
physiological regions identified in Kerala, viz Lowland, Midland and Highland,
three districts are selected for the study. Alappuzha, Malappuram and Idukki
are selected as study area as these are the districts of Kerala that have the largest
proportion of area in the three different physiological regions.
1.4. Land Use Pattern in Kerala- A Comparative Analysis

The physiological zones along with the altitudes and the proportion of
areas of land under each zone in Kerala is represented in Figure 1.
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Figure 1. Classification of Land based on Physiological Characteristics

m Lowland 0-7.5
m Midland 7.5-75
Highland >75 m

48%

Kerala, the God’s own country, though small in size, is protected with
Nature itself with a balanced ecological environment occupies 48 percent
Highland, 42 percent Midland and 10 percent Lowland respectively which
interprets that Kerala is protected from the wide climate variations by the
natural stream of Mountain Ranges, the Western Ghats. The Land classification
based on Physiological characteristics in selected districts of Kerala is
represented in the Table 1.

Table 1 . Land Classification based on Physiological Characteristics in
selected Districts

Physiological

Zones Alappuzha Malappuram Idukki

Unit Area(sq.km) | Area(%) | Area(sq.km) | Area(%) | Area(sg.km) | Area(%o)
Lowland 1128.09 80 656.86 18.48 0 0
Midland 282.02 20 1597.02 44.93 130.90 3
Highland 0.00 0 1300.58 36.59 4232.38 97
Grand Total 1410.11 100 3554.46 100 4363.28 100

Source : Kerala Economic Review

Alappuzha with no forestland and highland occupies 80 percent of
Lowland or wetland and 20 percent of Midland in which lowlands or the
wetland is saturated with water either permanently or temporarily. The lowlands
can be converted to paddy cultivating lands and can be utilised as protective tool
for flood control and water management. The land use in the lowland is
dependent upon the water level, the types of plants that can be cultivated and
especially the acquatic plants like lotus and fish that can be cultivated when the
water level is high. Malappuram with Midlands creates variations in cropping
pattern by preferring crop diversification. ldukki with the absence of lowlands
reflects the production of plantation crops such as tea, coffee, cardamom,
including rubber.
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1.5 Regional variations in Utilised and Unutilised agricultural area:

The Land Utilisation Pattern refers to the surface utilisation of land for
different purposes such as agricultural and non- agricultural which inludes
residential as well as forest lands. Total Agriculture area represented as the
summation of Area under Miscellaneous Tree crops (M), Current Fallows(Cy),
Fallows other than current fallows(FOc), Cultivable Waste land (C,,) and Net
Area Sown(NAs). The summation can be split as Utilised Agricultural Area(U,)
which comprises of the Net Area Sown(NAs) and Area under Miscellaneous
Tree crops (M;) while Unutilized Agricultural Area (UN,) consists of Current
Fallows(Cy), Fallows other than current fallows(FO.) and Cultivable Waste land
(Cw).

Ua=NAst M; and UNa=Csg FOi+ Cy,

The study intents to analyse how much area is kept as unutilized in Kerala and
how it can be further utilised in the future by knowing that existing land is
perfectly inelastic in supply. The limited availability of land makes it more
worthy to utilise even the cultivable waste and fallow lands and make it a
provision for increased per capita food availability for the fast growing
population.

Table 2 . Land Use Pattern of Kerala and the selected Districts in 2017-18.

SL.No | Land Use Categories Kerala(%) | Alappuzha(%) | Malappuram(%) | Idukki(%)
1 | Total geographical area 100 100 100 100
2| Areaunder Forest 2183 0 29.09 4547
3 | Area under non- agricultural uses 11.40 17.84 14.38 3.29
4 | Barrenand Uncultivated land 0.28 0.01 0.24 0.32
5| Permanent Pastures and other grazing land 0 0 0 0
6 | Land under miscellaneous tree crops, groves 0.06 0.07 0.05 0.04
71 Cultivable waste 248 10.58 1.6 0.49
8 | Fallow lands other than current fallows 1.27 1.74 1.66 0.26
9 | Current Fallow 1.48 1.29 1.77 0.38
10 | Net Sown area 52,50 59.38 48.89 47.09
11| Still Water 2.5 8.83 1.74 240
12| WaterLogged Area 0.08 0.2 0.02 0.00
13 | Social Forestry 0.07 0.03 0.05 0.26
14 | Unutilised Agricultural Avea SN 13.61 5.05 112
15 | Utilised Agricultural Area 556 89.45 48.93 {1.13

Source: Kerala Economic Review
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The Net Area Sown refers to the area which is used for cultivation in the current
year which is obtained by deducting the Area Sown More Than Once from the
Gross Cropped Area. The Area suitable for cultivation is kept as unutilized in
Kerala and the districts and if it is utilised, the problem of food scarcity can be
solved and the dependency of the state on the neighbouring states can be
restricted. If the Gross Cropped Area is greater than the Net Area Sown, it is an
indicator of intensive cultivation and the three districts have a high Gross
Cropped Area which reflects Intensive Cultivation. The repeated cultivation in
the same land with the excess use of fertilisers is also reflected in all the states
which is a key indicator of over- exploitation of the existing land resources
(Saka, 2011).

Figure 2. Land Utilisation pattern in selected districts of
Kerala(percentage)

70
60
50 m Area under Forest
40 —
30 m Area under non-
| agricultural uses

20 B Net Sown area
10 — — - —

0

Alappuzha  Malappuram Idukki

The usual land use patterns in the selected districts are mainly three-
Area under Forest, under non- agricultural uses and Net Sown Area. The Net
Area Sown in Alappuzha reveals the suitability of land for agricultural
purposes especially with Paddy Cultivation while a Idukki reveals only Lower
proportion of Net Area Sown which may be due to existence of deep forests and
rocks which creates difficulties to access such areas by human beings. Since the
cultivation in wetlands create risky situations for the farmer in the Rainy season,
they prefer the Summer cultivations for which lesser quantities of water and
fertlisers is needed. The percentage proportion of area of crops that are
cultivated in the selected districts and the Climatic Pyhysiological zones in the
selected districts is represented in Table 3.
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Table 3. Area-wise Percentage Distribution of Crops cultivated in 2017-18

Crops Alappuzha Malappuram ldukki
Autumn(Paddy) 8.35 0.11 0.06
Winter(Paddy) 4.94 1.65 0.30
Summer(Paddy) 19.69 0.81 0.03
Wet Paddy 32.98 2.57 0.39
Dry Paddy 3.69 0.02 0.01
Total Cereals 36.67 2.59 0.40
Pulses 0.02 0.00 0.03
Total Foodgrains 36.69 2.59 0.43
Sugar crops 0.04 0.08 0.51
Spices 271 27.84 10.91
Fresh Fruits 10.97 10.79 16.48
Cashew(Dry Fruit) | 1.51 0.64 0.49
Total Fruits 12.47 11.43 16.97
Tapioca 2.26 1.80 3.24
Tubers 1.41 0.51 0.72
Vegetables 2.38 1.62 3.16
Oilseeds 29.74 34.65 7.51
Non- Food crops 0.03 0.04 0.05
Plantation Crops 4.16 14.38 40.18

Source: Kerala Economic Review

The variations in the cropping pattern is reflected in the Table which
shows that in Alappuzha Wetlands, Summer Paddy and Coconut is the main
cultivation , while in Malappuram Midlands, only 2.59 percent of the total
agricultural land is used for producing foodgrains and 34.65 percent is used for
coconut cultivation. In Idukki, 40.18 percent of the total agricultural area is used
for plantation crops like rubber, tea, cocoa and coffee and 16.97 percent of the
area is used for production of fruits. With the high altitude, Idukki is a true
model for sustainable development with 46 percent of forest area which all the
other states can follow by the Forest Regulation Act that either a natural or man-
made forest is mandatory for every district in order to attain the Sustainable
Goals.

In Lowlands, summer paddy cultivation in the rabi season is preferred
which is sown in the months of November to February and harvested in March to
June. The lowlands or wetlands are not preferable for cultivation during the
autumn and winter. In the ribbon valleys of laterite terrain, Rice is the dominant
crop, while the adjoining hilltops have plantations of rubber, fruit trees and other
cash crops like pepper, arecanut and tapioca. The existence of evergreen forests
and cold climate in the top altitude is suitable for the production of fruits and
plantation crops. The regional differences are reflected in the selection of crops
suitable for cultivation. The unutilized land in Highlands is low due to the
existence of Red Loam Soils and humid climates which nature creates by its own
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to the living inhabitants and it is cost- effective as less quantities of fertilisers are
required for cultivation.

1.6 Conclusion:

The land, fixed in supply, have to be utilised in the proper manner with
maximum allocation of all the resources and initiatives must be taken by
Government to promote agriculture, to promote attainment of better living along
with self- reliant economy, by procurement of agricultural commodities, by
providing awareness to the younger generation, by producing the food crops
from within the economy itself, thus finding a solution to the agricultural crisis
existing in Kerala. The proper utilisation of land according to physiological
characteristics will help to attain the Sustainable Development Goals with an
ecological balance in the ecosystem along with the protection of our
environment.
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Abstract:

Today MSME sector is playing a significant and vital role in the development of
Indian economy. A catalyst for socio-economic transformation of the country,
the sector is critical in meeting the national objectives of generating
employment, reducing poverty, and discouraging rural-urban migration. These
enterprises help to build a thriving entrepreneurial eco-system, in addition to
promoting the use of indigenous technologies. The sector has also exhibited
consistent growth over the last few years, but it has done so in a constrained
environment often resulting in inefficient resource utilization. Of the many
challenges impeding the growth and development of MSMEs, inadequate access
to financial resources is one of the key bottlenecks that make these enterprises
vulnerable, particularly in periods of economic downturn. In the overall value
chain of different industries various firms are placed in critical positions. It is
thus very much imperative to focus on those issues which impact the creation,
growth and survival of the firms of the sector. Today in considering the
development of MSME sector, role played by credit lending institutions is quite
remarkable. Indian financial institutions and government has a crucial
contribution in development as well as promotion of MSME sector. The present
paper closely analyses the growth and development initiatives of Indian
MSME’s from opening of the economy in the last few years or so. The other
part of the paper looks into the present scenario role of various financial
institutions in overall development of MSME’s across the nation. Research
paper also aims to evaluate possible opportunities and challenges in the sector
for raising funds through various financial institutions which should be
considered by policy makers for better sustained results ahead.

Keywords: Financial Institutions, MSME’s, resource utilization, entrepreneurial
ecosystem, economic downturn, development initiatives

Introduction:
MSME (Micro, Small and Medium Enterprises) sector is very much crucial to
India’s economy. There are around 29.8 million enterprises in various industries
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employing around 69 million people. MSME sector accounts for 45 percent of
Indian industrial output and 40 percent of overall exports. Although 94 percent
of MSME’s are unregistered the contribution of sector to India’s GDP has been
growing consistently at around 11.5 percent a year which is higher than the
overall GDP growth of 8 percent.

The Micro, Small and Medium Enterprises sector has emerged as a highly
vibrant and dynamic sector of the Indian economy over the last five decades.
MSMEs not only play significant role in providing employment opportunities at
comparatively lower cost of capital than large scale industries but also help in
establishment of industrialization of rural and backward areas, which leads to
reduce regional imbalances and assure equitable distribution of national income
and wealth. MSMEs are complementary to large industries as ancillary units
and contribute enormously to the socio-economic development of the country.
MSMEs of India have to face many challenges and utilize the opportunities in
the fast changing global markets. Now, MSMEs are required to make use of
consultancy services to upgrade their competencies in various fields like
marketing, finance, business development operations, technology etc. MSMEs
are having significant contribution in the country’s industrial output,
employment, exports and consistent growth in employment followed by
agriculture. The MSME sector not only providing employment but also helped
rural development which was the biggest challenge in front of the Government
as in initial phase of industrialization which has attracted rural population
towards urban region. It has provided balanced regional development of the
country and proved as a key success factor for rural development. The growth
of this sector also contributes significantly in the development of
entrepreneurial skills among the people, decentralization of ownership,
elimination of monopoly power in the market, avoidance of concentration of
wealth and power and to ensure the balanced economic and social development
of the country.

Broad Classification of MSME’s in India

/" Registered

| T | L&Million
Total Number of MSME's ‘llu \
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Unvrganized Sector '_'ul.--—

Avound 30 Million I =7 Unregistered "\
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Source: MSME Census, NCEUS
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Some of the Major highlights of the MSME sector are as follows:
» Number of MSME units: Around more than 45 million units in various
sectors
Production: 45% of Industrial manufacturing output
Exports: 40% of India’s total overall export
Employment: Providing employment to almost more than 100 million
people creating
Approximately 2 million job opportunities every year
Products: More than 8000 products

YV V

Y

Major objectives of the study:
The major objectives of the present study are as follows:

1. To know and analyse the contribution of MSME’s in Indian Economy

To examine the growth and performance of MSME’s

3. To analyse the role of financial institutions in development of Indian
MSME’s

4. To analyse various challenges and opportunities available for Indian
MSME’s

5. To study growth and performance, present policy framework, employment
opportunities, FDI Policies, de-reservation schemes in MSME’s

N

Research Methodology adopted in the study:

The data required for the present study has been collected from secondary
sources. The data collected for the study includes i). Annual reports of MSME’s
ii). SIDBI’s reports on MSME reports iii). Ministry of MSME releases iv). RBI
Annual reports v). Various websites relevant to topics

MSME- Considered as backbone of Indian economy:

MSMEs in India are continuously gaining importance due to their significant
contribution towards key factors of Indian economy. MSME units contribute
more than 90% of total industrial units in India. To promote national economy
Government is taking several steps to boost manufacturing sector.
Government’s intention towards industrialization can be analysed through
formation of various institutions for policy designing and allocation of funds
through Five Year Plans. Formation of National Manufacturing Competitiveness
Council by Government suggests ways to enhance competitiveness in the
manufacturing sector to make sector globally competitive. Government has
announced National Manufacturing Policy for raising the share of
manufacturing to 25% of GDP by 2022. Make in India announced in September
2014 by New Government aims at to make India a Global Manufacturing hub.
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SOURCES OF FINANCING FOR MSMES:

The MSMEs in India largely depend on self-finance. As per the fourth census of
MSME sector 87.23% of all enterprises were found in the category of taking
“self-finance/No finance”. This high percentage of units depending on “self-
finance/No finance” can be a result of high proportions of units falling in
“Micro enterprises” category. Micro enterprises comprise 94.94% of all the
MSME units in India, whereas the share of small enterprises is 4.89% and that
of medium enterprises is only 0.17%.

Without much adequate financing opportunities MSME’s face the
problem of receivables management through factoring services. The delayed
payment by the purchasers from larger enterprises has always been an issue of
great concern for the MSMEs. Financial Institutions in India have to be more
proactive in providing finance against the receivables factored. Globally,
factoring is a preferred route of accessing working capital for SMEs. The
enactment of Factoring Regulation Act in 2011 in India is expected to give
boost to factoring services. Factoring offers benefits like open account facility
which means credit limit increases as sales grow, provided the firm has a
satisfactory record of payments.

Concerns involved in providing finance to MSMEs:

The growth in providing finance to MSMEs cannot be achieved without
addressing the concerns of formal financial institutions like banks in lending to
this sector. MSMEs are considered as high risk borrowers due to factors such as
insufficient assets and low capitalization. The firms being highly vulnerable to
economic and marketing fluctuations have high mortality rates. According to
Reserve Bank of India (RBI) data, the number of sick units in MSME sector has
increased by 16% to 90,141 units in March 2011 from 77,723 units in March
2010. As per current definition, a unit is considered sick when any of the
borrower account of the unit remains substandard for 6 months or there is
erosion in the net worth due to accumulated cash losses to the extent of 50% of
its net worth during the previous accounting year and the unit has been in
commercial production for at least two years. For the financial year 2011-12, the
share of Micro and Small Enterprises in banking system credit was 9.8%
whereas the share of these firms in banking system Non Performing Assets
(NPA) was as high as 17.9%. Large number of MSMEs turning sick units and
the rising trend of NPA pose a significant risk for the banks. The information
asymmetry that exists in lending to MSMEs act as an obstacle in ensuring credit
flow to the sector. The credit information about small enterprises is not easily
available and it is not cost effective for the banks to collect information on large
number of small enterprises. This often results into lending rates being loaded
with the cost of information asymmetry. Information asymmetry makes it

wWww.ijmer.in 61



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH
ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

difficult for the lenders to distinguish between bankable projects and doubtful
projects. As per the 4th census of MSME sector 90.08% of the enterprises are of
proprietary in nature. Such a large proportion being dependent on the
proprietors and without having succession planning in most cases make the
sector unattractive for the lenders. The inability of smaller firms to hire
appropriate manpower means that they rely on the proprietors too heavily. In the
absence of adequate collateral offered by the most MSMEs, financial
institutions depend on the technical, managerial and marketing skills of
borrowers to service the loan which increases the risk profile of these firms. The
other problems that lenders find in dealing with MSMEs are lack of
transparency and reliability of data, lack of financial discipline and inability to
provide sound financial track record.

Contribution of MSMEs in Production and GDP:

More than 45 million units accounting for more than 90% of industrial units are
playing key role in boosting economic growth of the country. MSMEs
production has consistently grown over the period of last few years and stood at
Rs. 671910 Crore i.e. 37.52% of total industrial output at the end of FY12.
MSME has also proved them as engine of employment creation and total
number of employment at the end of FY12 stood at 1011.8 Lakhs generating
approximately 1.5 million employment opportunities every year.

MSME’s financing strategy:
Finance is believes as the lifeblood of business. Majority of Indian MSMEs are
falling in unorganized sector and hence struggling for regular credit flow. For
start-ups, entrepreneurs are managing finance through informal sources as they
used to struggle for seed funding. MSMEs require timely and adequate capital
infusion through term loans and working capital loans basically in the early and
growth stages. Majority of Indian MSMEs have relied on following sources for
their financing need:
+«+ Personal savings, ancestral capital, loan from relatives and also loan from
unregulated markets
Retained earnings, fundings through sale of major assets
Institutional financing from schedules commercial banks
» Venture capital funds/ seed funds
In respect of MSME contribution, there are so many organizations that which
have set up by the central governments, state governments and also banks to
support development of MSME’s. Some of the major list of institutions set up
for MSME development is as follows:
A. Central government

1. Central board for Micro, Small and Medium enterprises
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2. Small industries development organization

3. National Institute for MSME’s

4. National small industries corporation Ltd

5. Entrepreneurship development institute of India Ltd

B. State Government:

1. District Industry centres

2. Kbhadi and village industries commission (KVIC)

3. State Financial corporations

4. State small industries development corporation

5. State industries development corporations/State Industrial investment

corporation
C. Banks:

1. Major Commercial Banks

2. Regional rural banks

3. Small Industries development corporations of India (SIDBI)

4. Co-Operative banks

5. National Bank for agriculture and Rural development (NABARD)
Apart from the above stated major forces there are also other sources of finance
which MSME’s choose as an easy viable source. These sources are own funds,
funds from relatives or funds, credit obtained from suppliers and other such
informal sources.

Major Role of Financial Institutions and development of MSME’s in India:
Indian MSMEs have proved themselves as key factor for overall economic
development. Considering the role of MSMEs government has taken time to
time initiatives for development and promotion of the sector. After analysis it is
found that Government has made huge investments through five year plans for
product, skill and competitive development of MSME sector. In the county like
India where economy is in its developing phase has to give due consideration
for key success factor. The same happened to Indian MSMEs which has
attracted the attention of policy makers and researchers.

Analysis of Bank credit against MSME’s fixed investments and production:
Indian MSMEs performance is showing excellent growth in production over the
period of time. Production contributing towards 45% of industrial output and
40% in export has attracted the attention of policy makers and financial
institutions. Various initiatives jointly by Government of India and Small
Industrial Development. Bank of India (SIDBI) led to financial inclusion and
growth of MSME sector in recent years. The growth percentage of bank credit
against fixed asset investment and production of MSME is increasing at 33%
and 22% respectively. The increase in credit flow is indication of policy makers
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concern towards growth of MSME sector for economic development of the
nation.
Increase in credit flow from formal sector to MSME is due to GOI and SIDBI
initiatives which include:
+«¢+ Inclusion of Micro and Small Enterprises in Priority Sector Lending
Funding support to Credit Guarantee Fund Scheme to enhance unsecured
financing
Financial support to increase penetration of credit rating
Promotion of Cluster Development
The Nair Committee Recommendations
Priority Sector Lending Norms
Prime Ministers Task Force on MSMEs recommendations
Policies to facilitate multi prolonged support to-Skill Development, market
linkages, technology adaptation and infrastructure
Product and service portfolio through which financial institutions offering credit
to MSME sector are as follows:
Banks offering loans to MSME sector can be categorized are as follows:

» Fund based products and

» Non fund based products like Letter of Credit
Bank Guarantee, Current Account, Saving Account and Remittance. The overall
support from government and competitive legal and regulatory environment has
given boost to credit supply to MSMEs from financial institutions. The
increased credit supply will certainly make MSME sector stronger and enhance
their competitiveness in global market. Technology up-gradation, tool room
facilities, incubators and entrepreneurial training facilities will surly enhance the
capabilities of MSME to increase contribution in GDP and to achieve the goal
of government by 2022 of 25% manufacturing contribution in GDP.
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Some of the major challenges faced by MSME sector:

Irrespective of the efforts taken by government of India and Reserve bank of

India in credit supply to MSME sector there is a huge gap between credit supply

and demand by the sector. Not only the credit but there are others things too

which are hindering the growth of the sector. Some of these challenges are as

follows:

A. Financial exclusion:
Access to adequate and timely credit at a reasonable cost is the most critical
problem faced by MSMEs. The statistics compiled in the fourth census of
MSME sector revealed that only 5.18% of the units had availed finance
through institutional sources, 2.05% through non-institutional sources and
92.77% of MSME units dependent on self-finance of informal sources. This
problems needs to be address to make MSME sector globally competitive

wWww.ijmer.in 64



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH
ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

and achieve GDP targets or expectations from the sector. Government needs
to play a catalytic role to cater the needs of this sector.

B. Infrastructure:

India is aiming at best in class infrastructural facilities for MSME’s.
Infrastructural problems restrict private initiatives in this sector. Therefore
creation of better infrastructural facilities for MSME’s must receive priority

C. Marketing:

After the revolution in IT sector, assumed market for MSME products is no
more in existence. To enhance MSME competitiveness due consideration
should be given to various application of IT based products for use for the
purpose of marketing should be promoted.

D. Technology:

Due to high initial cost of technology up-gradation, MSMEs are lagging
behind in adaptation of technology and unable to be cost efficient.
Sustainable Business Model approach should promoted with wvarious
attractive packages to MSMEs.

E. Need for Skilled Labour:

The major constraint of MSME sector is availability of skilled labour force.
For this government should develop integrated model for integration of
educational institutes with industries. This practice will enhance the ability
of students to get practical knowledge and skill set required by industry
along with theory.

Contribution of MSME’s Towards Employment Generation:

The contribution of the Micro, Small and medium enterprises to the economic

growth of a nation is well recognized. In developing countries, as some authors

argue the contribution of MSME’s towards employment generation is
significant because they:

v Tend to use more labor intensive production processes than large
enterprises, boosting employment and leading to more equitable income
distribution

v Provide livelihood opportunities through simple, value adding processing
activities in agriculturally based economies

v Nurture entrepreneurship and Support the building up of systemic
productive capacities and the creation of resilient economic systems,
through linkages between small and large enterprises

SSI Sector in India creates largest employment opportunities for the Indian

populace, next only to Agriculture. It has been estimated that a lakh rupees of

investment in fixed assets in the small scale sector generates employment for
four persons. MSMEs not only play crucial role in providing large employment
opportunities at comparatively lower capital cost than large industries but also
help in industrialization of rural & backward areas, thereby, reducing regional
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imbalances, assuring more equitable distribution of national income and wealth.
MSMEs are complementary to large industries as ancillary units and this sector
contributes enormously to the socio-economic development of the country. The
sector contributes significantly to manufacturing output, employment and
exports of the country. In terms of value, the sector accounts for about 45 per
cent of the manufacturing output and 40 per cent of total exports of the country.
It is estimated to employ about 60 million persons in over 26 million units
throughout the country. There are over 6000 products ranging from traditional
to high-tech items, which are being manufactured by 35 the MSMEs in India. It
is well known that the MSME sector provides maximum opportunities for both
self-employment and wage-employment, outside agriculture sector. MSME
sector contributes not only to higher rate of economic growth but also in
building an inclusive and sustainable society in innumerable ways through
creation of non-farm livelihood at low cost, balanced regional development,
gender & social balance, environmentally sustainable development and to top it
all, recession proofing of economic growth, which the sector has proven time
and again.

Foreign Direct Investment (FDI) Policy:

With the promulgation of the MSMED Act, 2006, the restrictive 24% ceiling
prescribed for equity holding by industrial undertakings, whether domestic or
foreign, in the MSEs has been done away with and MSEs are defined solely on
the basis of investment in plant and machinery (manufacturing enterprises) and
equipment (service enterprises). Thus, the present policy on FDI in MSE permit
FDI subject only to the sectoral equity caps entry routes and other relevant
sectoral regulations.

De-reservation

The issue of de-reservation has been a subject of animated debate within
government for the last twenty years. The Approach to the Eleventh Five Year
Plan notes the adverse implications of reservation of products for exclusive
manufacture by the MSEs and recommends the policy of progressive
reservation. To facilitate further investments for technological up gradation and
higher productivity in the micro and small enterprises, 654 items have been
taken off the list of items reserved for exclusive manufacture by the
manufacturing micro and small enterprises in the last few years — reducing it to
21 at present. This has helped the sector in enlarging the scale of operations and
also paved the way for entry of larger enterprises in the manufacture of these
products in keeping with the global standards.
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Testing Laboratories

Presently, there are many testing laboratories in the country which are providing
testing facilities to the industrial sector including micro units. Specialized
testing facilities for certain high end products specially leather items are not
available in the country. The exporting MSME units are availing these facilities
from the overseas testing labs. As such, there is need for creation of additional
testing facilities in the country. It was recommended that setting up of at least
100 nos. quality testing laboratories for MSMEs in cluster/industry
concentration, district/major industrial area. This activity can be undertaken
under Public Private Partnership mode. There is also need for upgradation of
existing Test Laboratories under the Ministry.

Competitive Technology

In today's fast paced global business scenario, technology has become more
vital than ever before. With a view to foster the growth of MSME sector in the
country, Government has set up ten state-of-the-art Tool Rooms and Training
Centres. These Tool Rooms provide invaluable service to the Indian industry by
way of precision tooling and providing well trained craftsmen in the area of tool
and die making. These Tool Room are highly proficient in mould and die
making technology and promote precision and quality in the development and
manufacture of sophisticated moulds, dies and tools. The Tool Rooms are not
only equipped with the best technology but are also abreast with the latest
advancements like CAD/CAM, CNC machining for tooling, Vacuum Heat
Treatment, Rapid Prototyping, etc. The Tool Room & Training Centres also
offer various training programmes to meet the wide spectrum of technical
manpower required in the manufacturing sector. The training programmes are
designed with optimum blend of theory and practice giving the trainees
exposure on actual jobs and hands on working experience wherein the tool
Rooms have also developed

Export Promotion

Export promotion from the MSE sector has been accorded a high priority. To
help MSEs in exporting their products, the following facilities/incentives are
provided: (i) Products of MSE exporters are displayed in international
exhibitions and the expenditure incurred is reimbursed by the Government; (ii)
To acquaint MSE exporters with latest packaging standards, techniques, etc.,
training programme on packaging for exporters are organised in various parts of
the country in association with the Indian Institute of Packaging; (iii) Under the
MSE Marketing Development Assistance (MDA) Scheme, assistance is
provided to individuals for participation in overseas fairs/ exhibitions, overseas
study tours, or tours of individuals as member of a trade delegation going
abroad. The Scheme also offers assistance for (a) sector specific market study
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by MSE Associations/Export Promotion Councils/Federation of Indian Export
Organisation; (b) Initiating/contesting  anti-dumping cases by MSE
Associations; and (c) reimbursement of 75 per cent of the onetime registration
fee and annual fee (recurring for first three years) charged by GSI India
(formerly EAN India) for adoption of Bar Coding.

Entrepreneurship Service Cell

The bank provides consultancy services to persons who graduate from colleges
and institutions of engineering technology, and unemployed engineers, diploma
holders and other graduates or business executives. The consultancy service
right from identification of a project to its implementation and marketing is
provided through the personnel of the bank and panels of expert specialists. For
this is purpose, the cell after preliminary discussion with a prospective
entrepreneur arranges a meeting with the right panel member. The cell and the
panel member then assist the entrepreneur. This service was inaugurated on 3rd
October, 1973 and is available at Chennai and a few other selected Centres.

Infrastructure Development

For setting up of industrial estates and to develop infrastructure facilities like
power distribution network, water, telecommunication, drainage and pollution
control facilities, roads, banks, raw materials, storage and marketing outlets,
common service facilities and technological back up services, etc., for MSMEs,
the Integrated Infrastructural Development (11D) Scheme was launched in 1994.
The scheme covers rural as well as urban areas with a provision of 50 percent
reservation for rural areas and 50 per cent industrial plots are to be reserved for
the micro enterprises. The Scheme al so provides for upgradation/strengthening
of the infrastructural facilities in the existing industrial estates. The estimated
cost (excluding cost of land) to set up an IID Centre is Rs.5 crore ($1.25
million). Central Government provides 40 per cent in case of general States and
upto 80% for North East Region (including Sikkim), J&K, H.P. and
Uttarakhand, as grant and remaining amount could be loan from
SIDBI/Banks/Financial Institutions or the State Funds. The IID Scheme has
been subsumed under the Micro and Small Enterprise Cluster Development
Programme (MSECDP). All the features of the 11D Scheme have been retained
and will be covered as “New Clusters” under MSECDP.

Conclusion:

Micro, Small and Medium Enterprises (MSMES) have emerged as an engine of
growth in several developed and developing economies of the world. In India
also, they have emerged as a vibrant and dynamic component of the economy
by virtue of their significant contribution to GDP, industrial production and
exports. However, the most important contribution of this sector is towards
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employment generation which is second only to agriculture. The experience of
recent years shows that while employment in agriculture sector has been
declining, large industries are also experiencing jobless growth. In such a
situation, the main responsibility for job creation rests with unorganized sector
including small and medium enterprises and the service sector. Considering its
potential and ability, the MSMEs sector has been assigned a target of 12 per
cent annual growth and additional employment of 4.4 million persons. So policy
makers should give due consideration for designing good policies for the sector
and equally for policy implementation. So far Financial Institutions have played
an important role in support and development of MSMEs, focus should be given
for more financial inclusion of MSMEs. Government should act on the
recommendations of various committee reports appointed for MSME sector
analysis.

There are few challenges which are hindering the growth of
the sector. By addressing these challenges government can achieve best of its
expectation from MSMEs performance in industrial output, export and most
important GDP. MSMEs are best vehicle for inclusive growth to create local
demand and consumption. The contribution of these firms demands that the
bottlenecks in getting credit be removed. It is true that a large number of
enterprises becoming sick units increases risk perception of the lenders. The
NPA of banks resulting from lending to this sector is also very high. The setting
up of Credit Information Bureau of India Limited (CIBIL) can strengthen the
credit information infrastructure. This can enhance the confidence of the lending
institutions in extending the credit to the MSMEs. It is important to increase the
level of awareness about MSMEs about the policy measures and institutional
measures aimed to facilitate credit flow to the sector. The MSME sector can
evolve to be more competitive and contribute more significantly towards India’s
goal of sustainable and inclusive growth with the greater access to finance. The
MSMEs of today will be large corporates and MNCs of tomorrow and hence
will be giving strength to economy. So banks and other agencies should take
pride while serving MSMEs as they are playing key role formation of such
corporate and MNCs of Indian future of global industrial manufacturing hub in
days to come. Export promotion within the MSME sector. We have also
analyzed the opportunities given in the Indian economy for betterment of
MSMEs. The factors like export promotion, reservation policy, tooling&
technology, manpower training, technology and managerial skills gave
enormous opportunities for growth and better performance in the economy. The
core working area of the 12th five year plan also discussed in the paper. It is
concluded that MSMEs in the Indian Economy have shown tremendous growth
and excellent performance with the contribution of policy framework and
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efficient steps which had been taken by the Government time to time for the
growth and development of the MSMEs.
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Abstract:

The purpose of the study is to investigate the level of patient satisfaction with
specific reference to private healthcare industry TamilNadu. This research
investigates the factors that affect the level of patient satisfaction and the
different factors influencing them. Simple random sampling under the
probability sampling method was adopted for the study. Primary data collection
was done by the researcher from 343respondents through a structured
questionnaire. The data was analyzed using SPSS (Ver 20.0) The research
findings help to understand the major factors that influence the patient
satisfaction in healthcare industry in TamilNadu. The results indicate that
among the various dimensions of SERVQUAL Assurance and Tangibles reflect
the most significance to Patient Satisfaction and Responsiveness is the most
important factors if not dealt with will lead to patient dissatisfaction.The
research provides a pragmatic view on the level of satisfaction among patients

in private healthcare industry in TamilNadu.

Keywords: SERVQUAL, Patient Satisfaction, Healthcare

Introduction:

There has been an incrementing interest in the global community towards the
quality of healthcare services that are being provided across nations. The
increased standard of living of people is a very important factor towards the
increase in expectation towards quality standards in the quality of health care
services. The Indian healthcare industry comprises of both public and private
healthcare delivery system, and is continuing to bee one of the largest sectors in
the country in terms of revenue and employment. The Government, i.e. public
healthcare system comprises limited secondary and tertiary care institutions in
key cities and focuses on providing basic healthcare facilities in the form of
primary healthcare centres (PHCs) in rural areas. The private sector provides
majority of secondary, tertiary and quaternary care institutions with a major
concentration in metros, tier | and tier 1l cities.Healthcare comprises hospitals,
medical devices, clinical trials, outsourcing, telemedicine, medical tourism,
health insurance and medical equipment. The Indian healthcare sector is
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growing at a brisk pace due to its strengthening coverage, services and
increasing expenditure by public as well private players.

Market Size:

The healthcare market can increase three-fold to Rs 8.6 trillion (US$ 133.44
billion) by 2022.Indian medical tourism market is growing at the rate of 18 per
cent year on year and is expected to reach US$ 9 billion by 2020. There is a
significant scope for enhancing healthcare services considering that healthcare
spending as a percentage of Gross Domestic Product (GDP) is rising. The
government’s expenditure on the health sector has grown to 1.4 per cent in
FY18E from 1.2 per cent in FY14. The Government of India is planning to
increase public health spending to 2.5 per cent of the country's GDP by
2025.Health insurance is gaining momentum in India. Gross direct premium
income underwritten by health insurance grew 18.2 per cent y-o-y to Rs
24,864.01 crore (US$ 3.56 billion) in FY20 (up to September 2019).

In such a highly competitive industry it is very important to understand the
quality of services that are being offered and the level of satisfaction of the
customers with regard to the services that are being offered. Hence the study has
been undertaken to understand the dimensions of service quality and its impact
on the level of satisfaction among the patients in private healthcare industry.
Service Quality is defined as the difference between the customer perception
and their expectations. If the customers expectations of performance standards
are met, it is considered to be of quality service.Satisfied customers show long
term relationship with their service provider which result in higherlevel of
compliance that leads to better health outcomes. Customer satisfaction is an
important aspect for serviceorganizations and is highly related to service quality

Review of Literature:

Research over the years has established an increased considerable attention
towards patient satisfaction and has become the concern of the healthcare
providers. Various researchers in the past have explored the factors that
influence the patient satisfaction. A careful review of the past literature has been
carried out to understand the previous research in the areas of patient
satisfaction as it would be of great help in framing the research objectives.
(Popa D, Drugus D, 2017)Daniela attempted to assess the psychometric
properties of a new research instrument and the level of dissatisfaction of the
patients with the professionalism of Romanian Healthcare Staff. Three latent
factors corresponding to three dimensions of dissatisfaction emerged from the
data: medical staff’s ability to communicate, medical staff’s hygiene, as well as
sanitary and privacy conditions within the hospital. The first factor explained
43.47% of the variance in patient dissatisfaction, the second factor explained
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10.24%, and the third factor explained 7.59%; overall, the three factors
explained 61.30% of the total variance.

(Wen J, Schulman KA, 2014)This paper reports a systematic review of the
relationship between team-based care and patient satisfaction. The research
evidence showed that team-based care is better than usual care in improving
patient satisfaction. However, considering the pooling result of continuous data,
along with the suboptimal quality of included trials, further large-scale and
high-quality randomized controlled trials comparing team-based care and usual
care are needed.

(Zarei E, Daneshkohan A, 2014)The purpose of this study was to investigate the
impact of the service quality on the overall satisfaction of patients in private
hospitals of Tehran, Iran. This study found a strong relationship between service
quality and patient satisfaction. About 45% of the variance in overall
satisfaction was explained by four dimensions of perceived service quality. The
cost of services, the quality of the process and the quality of interaction had the
greatest effects on the overall satisfaction of patients, but not found a significant
effect on the quality of the physical environment on patient satisfaction.

(Ashraf Direkvand-Moghadam, A. 2014)The aim of the present study was to
investigate the effective factors on Patients’ satisfaction with emergency
medical services.Exploratory factor analysis showed that the Patients’
satisfaction is composed of six factors, including: satisfaction of physicians,
nursing staff, the presence of students, the method of reception and discharge,
deciding to cure and knowing the position of the therapist. Base on the results of
the factorial analysis, the most important aspect of satisfaction was the
satisfaction of physicians.Physicians and nurses’ actions and decision making
are the major affecting factors satisfaction in emergency patients. Thus,
improving the quality of these factors will improve the quality of emergency
services for patients.

(Tetiana Stepurko, 2016)This paper analyzes the satisfaction of health care users
with the quality of and access to health care services. The study focuses on six
Central and Eastern European countries.The study also analyses the association
of users’ satisfaction with factors such as making informal payments, inability
to pay and relative importance of service attributes stated by the service
users.The results indicate that about 10-14 % of the service users are not
satisfied with the quality of, or access to health care services they used in the
preceding year.Although the average rates of satisfactions per country are
relatively high, the results suggest that there is ample room for improvements.
(Pouragha, 2016)The main purpose of this study was to explore the effect of
outpatient service quality on patient satisfaction in teaching hospitals in Iran.
According to the findings of this study, the majority of patients had a positive
experience in the outpatient departments of the teaching hospitals and thus
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evaluated the services as good. Perceived service costs, physician consultation,
physical environment, and information to patient were found to be the most
important determinants of outpatient satisfaction. The results suggest that
improving the quality of consultation, providing information to the patients
during examination and consultation, creating value for patients by reducing
costs or improving service quality, and enhancing the physical environment
quality of the clinic can be regarded as effective strategies for the management
of teaching hospitals toward increasing outpatient satisfaction.

Conceptual Framework

The conceptual framework of the study is explained in the below diagram. In
line with the research objectives and the hypothesis the researcher has set the
below conceptual framework. The researcher intends to investigate the level of
patient satisfaction in the private healthcare industry. The study has been framed
based on the following factors which would determine the level of patient
satisfaction namely, reliability, responsiveness, assurance, empathy and
tangibles. The research framework has been depicted in the below diagram.

Reliability

Responsiveness

Assurance Patient Satisfaction

Empathy

Tangibles

Dimensions of Service Quality:

For the purpose of the current research based on the literature review and
brainstorming the level of patient satisfaction is studied based on the
SERVQUAL dimensions. Service quality is defined as ‘a global judgment or
attitude, relating to theoverall superiority of the service’ (Parasuraman, Zeithaml
and Berry, 1988).The SERVQUAL proposes a gap-based conceptualization of
service qualitywhere the gap indicates the extent to which the service obtained
confirms toexpectations.
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Maintains error free records

Reliability A sincere interest in solving problems

Providing services as promised

Responding quickly

Responsiveness Willing to help patients

Offering prompt services to patients

Ability to instill confidence in the patient

Assurance Having the knowledge to answer patients’ questions

Olo(fN|loo|O|B|[wW|[N|F

Ability to handle patients’ problems

=
o

Given individual attention

=
[N

Empathy Convenient consultation hours

=
N

Understand the specific needs of patient

=
w

Neat appearance of employees

[N
>

Visual appealing facilities

=
4]

Tangibles Neat appearance of polyclinic service

=
o

Professional appearance of employees

=
~

Modern equipment’s

=
[ee)

Say positive things about the hospital to other people

=
©

Patient Encourage friends and relatives to use the services of this hospital

Satisfaction

N
o

Intend to continue using the services of this hospital

N
=

Have strong preference in this hospital.

Objectives of the Study:

The research has been carried out with the below objectives:

1. To study the level of patient satisfaction in Private healthcare industry in
TamilNadu.

2. To examine the relationship between the various factors and the level of
patient satisfaction.

3.

Research Design:

Descriptive research design was used for the study. Primary data was collected

using a well-structured questionnaire having 17 items with a five-point Likert’s

Scale (1-Stronlgy Agree to 5-Stronlgy Disagree) was used to collect information

regarding the patient level of agreement towards the various dimensions of

service quality. The level of patient satisfaction has been measured through 4

items in a 5-point Likert Scale (1-Highly Satisfied to 1-Highly Dissatisfied)for

the purposed of the study. Samples were collected on the basis of simple

random sampling method. A total of 343 usable and complete questionnaires

were collected. The information collected was tabulated and analyzed using

SPSS 20.0.
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Results and Discussions

Table 1: Demographic Profile of the Respondents
. . Valid Cumulative
Demographic Profile | Category Frequency | Percent Percent Percent
below 25 39 11.4 11.4 11.4
26-35 50 14.6 14.6 259
Age 36-45 80 23.3 23.3 49.3
46-55 96 28.0 28.0 773
Above55 78 22.7 22.7 100.0
male 230 67.1 67.1 67.1
Gender
female 113 329 329 100.0
married 265 77.3 77.3 77.3
Marital Status
bachelor 78 22.7 22.7 100.0
. . Valid Cumulative
Demographic Profile Category Frequency | Percent Percent Percent
Private 137 39.9 39.9 39.9
Occupation Government | 131 38.2 38.2 78.1
Self- 75 21.9 21.9 100.0
employed
upto30000 108 315 315 315
igggé' 113 329 329 64.4
Average Monthly 20001
Income g
50000 66 19.2 19.2 83.7
50001-
60000 56 16.3 16.3 100.0
SSLC ~and | g5 271 271 271
Below
Education Diploma 57 16.6 16.6 43.7
Qualification HSLC 82 23.9 23.9 67.6
under
Graduation 111 324 324 100.0

The demographic profile of the respondents is mentioned in the above table
(Table 1). From the table it’s inferred that majority of the respondents
96(28.0%) are in the age category 46 - 55 years, 39 (11.4%) of the respondents
are in the age category of below 25 years, 50 (14.6%) of the respondents are in
the age category 26-35 years, 80 (23.3%) of the respondents are in the age
category 36 — 45 years, 78 (22.7%) of the respondents are in category of above
55 years of age.

As far as the monthly income is concerned, its inferred that majority of the
respondents 113 (32.9%) of the respondents are in the average monthly income
category of Rs. 30001 — Rs.40000, 108 (31.5%) of the respondents are in the
income category of below Rs. 30000, 66 (19.2%) of the respondents are in the
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category of Rs. 40001- Rs. 50000 and 56 (16.3%) of the respondents are in the
income category of Rs 50001 — Rs.60000 in the monthly income category.

In regards to the marital status of the respondents, majority of the respondents
265 (77.3%) are married; 58 (25.6%) of the respondents are single. In terms of
the gender of the respondents, majority of the respondents 230 (67.1%) are
male, 113 (32.9%) of the respondents are single. As far as the occupation of the
respondents, majority of the respondents 137 (39.9%) are working in private
establishments, 131 (38.2%) of the respondents are working in government
sector, 75 (21.9%) of the respondents are self-employed.

In terms of educational qualification majority of the respondents 111(32.4%)
have completed under graduation, 90 (27.1%) of the respondents have their
education lesser than secondary schooling, 57 (16.6%) of the respondents have
completed their diploma, 82 (23.9%) have completed their higher secondary
schooling.

The items used in the questionnaire were anlaysed through factor analysis to
recover out the relevant factors that specify the degree of patient satisfaction.
(Table2) Kaiser-Meyer-Oklin (KMOQO)and Bartlett’s test of sphericity was
carried out. KMO measure of sampling adequacy value was estimated to be
0.808 for the overall sample. The Bartlett’s test of sphericity shows that the
correlation among the variables is statistically significant (p=0.000). The KMO
and Barlett’s test results revealed the data to be fit for factor analysis.

Principal Component Analysis and Varimax rotation method was used and from
the study. Table 3 shows the communalities of the loaded items and the amount
of variance accounted by each of the items in the study which is between 43.3
and 72.3. The Principal Component Analysis (Table 4) showed that the 6 factors
extracted account for 60.029 percent variation in the overall sample.

Table 2: KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .808
Approx. Chi-Square 2126.629
Bartlett's Test of Sphericity df 210
Sig. .000

Additionally, the test of reliability was conducted to test the reliability of the
factors extracted. The Cronbach’s Alpha coefficient (Table 5) for internal
consistency was calculated to test the reliability. The Alpha coefficient achieved
was 0.858 thus concluding that the factors were highly reliable in predicting the
level of customer satisfaction. The reliability coefficient values of the factors
are represented in the table 5.
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Table 3: Communalities

Initial Extraction
RELIABILITYQI 1.000 713
RELIABILITYQ2 1.000 689
RELIABILITYQ3 1.000 598
RESPONSIVENSSQI 1.000 459
RESPONSIVENSSQ2 1.000 562
RESPONSIVENSSQ3 1.000 637
ASSURANCEQ1 1.000 650
ASSURANCEQ2 1.000 666
ASSURANCEQ3 1.000 669
EMPATHYQ! 1.000 613
EMPATHYQ2 1.000 522
EMPATHYQ3 1.000 621
TANGIBLESQ! 1.000 649
TANGIBLESQ2 1.000 723
TANGIBLESQ3 1.000 631
TANGIBLESQ4 1.000 653
TANGIBLESQS 1.000 545
PATIENTSATISFACTIONQ! 1.000 514
PATIENTSATISFACTIONQ2 1.000 613
PATIENTSATISFACTIONQ3 1.000 447
PATIENTSATISFACTIONQ4 1.000 433
Extraction Method: Pnncipal Component Analysis.
Table 4: Total Variance Explained
: 1 2 Extraction Sums of [Rotation Sums of Squared
o Initial Eigenvalues Squared Loadings Loadings
%% of % of % of
aent  Jyeml | Varian |Coodla |Toma | o |Cumula [Tot |y | Cumulative %
mve % |1 ove % |1
ce ce ce

1 5594 (26640 [26.640 377 [26.640 26640 (3% [12.689 [12.680

2 1724 [s210 [34850 172 |s210 |34850 |3° |10882 |23570

3 1564 |7.446 [42206 |16 [7.446 |a2206 %3"' 10.840 |34.410

4 1381 6575 |ass71 [17% |es7s [ass7n |53 |s71a [a3124

5 1220 |s8s51 [s4722 |3%2 [sss1 |sa722 [L79 |ssa1 [s1.666

6 1114|5307 [e0.020 |11 [s307 |e0.020 [L77 |s363 [60.020

7 996 |4741 |64.760

s 849 |4041 [6s310

9 773|360 |72490

10 753 |3584 |[76.074

11 636 |3077 [79.151

2 600 |2859 |[s2010

13 sse  |2e661 |sae71

14 5138|2466 [87.136

15 386 |2313 |s94s0

16 460 |2101 |o1.640

17 233 |2oes |93709

18 390 1890 |95.608

19 363 |1730 [97338

20 296 1.408 98.745

21 263|125 :)°°-°°

Extraction Method: Principal Component Analysis.
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Table 5: Reliability Statistics
Cronbach's Alpha N of Items
.858 21

The Kolmogorov — Smirnov Test (Table 6) is carried out test the
hypothesis that the data is normally distributed. The significance value is less

than 0.05 which indicates that the distribution of data is normal.
Table 6: One-Sample Kolmogorov-Smirnov Test

Normal .
Paramaterad Most Extreme Differences Kiilisaees .
N Std ~ v-Smimov | 50@- Sig.
Mea “. . | Absolu |Positi — (2-tailed)
Deviati 2 Negative [ Z

n o te ve
RELIABILITYQI 33 1410|1195 | 312|227 |-312  |5.087 000
RELIABILITYQ? 343 410|973 |204 |176 |-204 5433 000
RELIABILITYQ3 43 3902|1148 |27 |am2 |-270  |5160 000
RESPONSIVENSSQ! |343 [404|9077 |266 |162 |-266 |4.024 000
RESPONSIVENSSQ2 [343 [387[1058 |240 |[143 [-240 |4.612 000
RESPONSIVENSSQ3 [343 [35s[1413 |231 |53 [-231  |4.280 000
ASSURANCEQ! 343|403 (1323 307 | 232 |-307 |s.680 000
ASSURANCEQ2 33 4171123 |273 | 220 [-213  |5.047 000
ASSURANCEQ3 343|303 1078|274 |61 |[-274  [5.076 000
EMPATHYQ! 343|396 (1125 | 257 |ams |-257  |a7ss 000
EMPATHYQ2 33 3871292 |287 |as2 |-287  |s307 000
EMPATHYQ3 343|376 1204 |277 |as2 |-277 538 000
TANGIBLESQ! 343 |302|1336 [274 |210 |-274 |s.060 000
TANGIBLESQ2 343|403 1011 |200 |160 [-200 |5:537 000
TANGIBLESQ3 343 402|901 |278 |16 |-278 |514s 000
TANGIBLESQ4 343 3611136 |241 |38 [-241 4462 000
TANGIBLESQS 343|413 1214|318 |236 |[-318  [s.880 000
%"&?Q};TS"‘TISFAC w3 (382 |1242 302 |a70 [-302 5507 000
%’gl%“**mmc 343|403 1008 |331 |iso [-331  |e120 000
%ACR;EQ?S"HSHC 3 39201175 |260 |.as0 [-260 4823 000
%A&%:TS"TISF"C 343 (3900|1057 |277 |49 |-277  |5133 000

a. Test distribution is Normal
b. Calculated from data

Implications / Limitations:

Based on the research analysis it was found that the highest mean value
of 4.17 accounts for assurance which reveals that majority of the respondents
are of the view that the medical professionals have enough knowledge to answer
the patient questions, which is considered to be a very important factor as the
patient should have complete understanding of the medical procedures that are
to be carried out or that has already been carried out in the process of delivering
the service. followed by 4.13 being that the respondents agree the availability
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of modern equipment’s is considered as an important factor in determining their
satisfaction. This make us conclude that the availability of modern equipment’s
is an essential in diagnosing and administering proper treatment to the patients.
The least mean value 3.55 is for the statement ‘offering prompt services to the
patients’ which implies that majority of the respondents are of the opinion that
they are not getting the prompt services and that would lead to dissatisfaction
among patients. Hence it is suggested that organisations should increase their
focus towards increasing the knowledge of the medical professionals involved
in delivering patient care as the patient are expecting their healthcare providers
to be very knowledgeable in terms of medical skills and patient care. It is also to
be noted that prompt services are to be offered for patients as this would be a
very important factor if not properly take care would amount to patient
dissatisfaction.

Conclusion:

The research was carried out with the purpose of determining thelevel
of SERVQUAL factors in determining the patient satisfaction in private
healthcare industry in TamilNadu. Based on the review of literature and in
consultation with academic experts in the field it was decided to conduct the
study based on the dimensions like assurance, empathy, responsiveness,
reliability, tangibles were included as the independent variables and
patientsatisfaction was considered as the dependent variable. From the research
study its concluded that these factors have a considerable influence in
determining the level of satisfaction among patients. It is to be noted that there
is a very significant relationship to confirm that organisations should take
effective measures to improve the knowledge of healthcare professionals and
continuous training is to be arranged to ensure prompt services are provided to
the patients and that would help in improving the level of patient satisfaction.
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= el
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delmeh & uRoTeEsy R #e & Faeamsit Hr @&or
(‘3R §Er IR HAAT Teged A )

OO & (e, FIE)
UTehel BT, dolqY fufeaarer, 3rae |

IR :

& RIYFAT 3 3c0 Farel 3 AW Helell Yaie d QY[ Tgad & A
T & G@e @ g fRar ar § | 3% AU o Th g@Ek W 3T @ U
A3 Sfaad & ada A F A Fa § | Afha, sad g Faad & o @
9T Usar & | & & # 3R uar & AT Shew F S T ue f THE 98 &
R & Jfad & A ¥ | Ffws O ag 3@ F g WRus TS @
AP T W AT &, W ST Gad T GO FAAeweft Rufy qu scueT o
SIq @& Shael gU, A & [T AT & | Sl & F A dizr 3R o @
FEETaT # g F aR U & 3T 3 I ¥ |

a9 95 -

ermes, FaEwRtt, dist, RpE

YUE&ATdAT:

TUHT T FAee HEKY SN & Th T & T 30T/ § | Tt Rl & B Tw
U E-RAT Wi a1 Ry #NR | PR § | A o @ 698 39
U 30N AACGT & RAa-aTde & FROREGRY HdET & RIY AT 03 ARS
FaEt TRl ® d Al € | U gea-ufasT ¥ el aRcIeR Ay HoEdY
T BRI ST 3T Th YW HRUT 30 Flferd o ufasm & & | s a3t
# 3% Afhed, 3R Goid AT TAE TU & @S & ¥ | 39 @A R afeew
fecd i 3eT AfRwEwT § | W@ ¥0 A 39 AcH, Bee, 30, HcHdndl
g A & Ul IgE FoA TR AT Fe & gIw fhar § | s S
FART @A HT YA $H I & 9 e ¥ R s @At v A 7 seid
g & | 3N GEr AN ARNT 3T F Th AW 30T § | 39 U A
Shaa & adg uRRU, Shaa & sifea gawst & 3ard fREor iR aEde@e
TS P ISIBUT AfGedT o 30 et 3R FAlfoes g perear § fFar & |
W WaY9 # 30T G AHE U A AGT & are-edg & w396
oot & R 77 F g Re f AT 3 Bl §, Sev T, S
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uRRfaEt 3R FHEBt @ IERaAT Usdr € 3e & 9N # fFdR @ AR v@ B
v fohar I ¥ |

AT HT 32T :

H AT H AqA 33 Ry Afey & v IT U= HUST & & FdHED
e & ArY-ATT UTSHT B delteh & UROTA & a9rd e § |

g fr el

el v 3R farceres defr & e frar I ¥

‘HTHT I ATHD U T HS HABT W ATeAlpUT :

T 30 & A FAEBT & R F RAEaR @ e & & or 398 g
FH 30 A AA FABT W AR T 3curaasd § | safow Jgf Jg HABT o
TRRT & §0 F wgd fRar 32 & S 39 UBR - 3UST e FJold: I AARAAD
Wae | AT, E-feet W 3maia, guiad su=am ¥ | ufa-ud) 31t a9 da=
O & 9 oRRAT & qEa @ 3mA 3eena, fede g & wuE wer s
30 B A e ¥ | 3 vaHE ud E 9, apa @& f A, 3o @& A
), e aman, &g @& @A), ART (@& & urar i gEdr uer), 3t Snir @& &
AT &1 AN ufa), e @F ARl A Fqa gel), 3 3R e G el & T Il |
T e H YRR Fol Hiore AR F Aowh 380 30T # A ¥ A I§ Rm@mw
uitaies RE9fa & HRoT fF &RE ARG ufagd 3idgal & RIER Far st Qg
3R & B IAT HATHS I F WY SUSAH P URFH har arar § |9 & A1
ar & I 3ol AT wUita @ a8 urar § | safow At & dr Aqe s
g ST § o U g @ T da 30 HOY P FAH I oA & | AfheT G B A
Y T O A F A 3T ® A |30 IE ofr maer F A 3m T a1 & gfrer 3w
3% B A 3 ¥ |95 Hadr A1 R gfer 9rar sak At 3R uar & = 3o 9w
B o 3R A T BT B WS & | AfheT GE B T I1T HT TEEN T AT 7R I
JHIA AT BAh B AT A, 31k AT W G i Al APT oA F Jew F | 3
HROT GE B gHA TN TS AG T X | T B 0T R A A U Tl ¥
F BeTep AL-UTAT & T Toled B S & BROT Al Th WA A W | FAET TSI
# Ataw & Rae-ede § 9E FE-A-5E Sen §IH T & | T§ AT QA A
gd ST WR ad ¥ | ot gt & T AT A @ doe & hE g @ Al
AfIT 37RT-37009T 3| | A |98 AT & T 7 wa A, AT ag 30 Nar 3o &
TN SAAR AT ol AT, I§ 91 & U AGA A1 AT A1 - w9l 3 Rar
8% U 313, 58S fov Rellar @, sad a1y ga-fRy, sad o &Y, 3R @R 396
Y F | G& & Al AP Th Tl b TG N, T F aw I Fgd W@l oA |
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Afthet, a5 30T IR T8 VA TG AR FEA A | AR o Fel-edt o el # aw
Tgd Ihell AEHH et A | 3ad Ul 39T AT AH HT Th ASh 8 AR b
AU fSeeel of 3 a8 A A, T AT A AP B g u R AreRiife ART
¥ 31T BT AT BT FIT TAAT AT BT Dol-A-bel e der Ar | Hifd Tomed B
g0 o ufq-ueht & T T QU §Y WeH 60 @ Sl § | dorh [ Pt @ Teh @l
B G A AT W Fh T, HSTT BT AT A AN A TS Th APA 6 56T H oAb
ufa wi-a-ael, ARA-ANR, A & 7, v o 3mama o ol oFF | e
Seeelt # JX % dgad [fad et O | a5 da a8 o & 0 6 39 7= Haen
T TRy, aF At Wwar A 5 a5 = B TEw a6 98 & for g /R @9
ot | Afehet, APt T Fgrearnial B A, a8 o Shaa B A & 3mT geEr T o |
SeTeh SiaeT & o =F SRl A @1 T cafth H AP BT &, S 30 Wig wa A 3R
3R 30 3 WA T WO AT W@ Y | R b el hr g @ 7w N 3R
3% oY ged o A | sEfoT gF AP B U W A A AU A H FIET
FEAT Aot A | TE AP BT deT G& Bl I 0T TR T | AT 3H A &
FAT & e 3R Qat fr Y st & 9 |G ;o o U T B IRh F W
& IR | g, 9 B O AT F Wy 3 Anh Hr FodRear Wepd g a8 T,
FifF ag 7. el @ 3R Rar & v F Fofy cNprRar & & arear ar | =F Ik @
oA A T A ¥ 4 F RY AT F aga die oot A, TN o wASIT o
AT g dreey A, Fifh ag 981 & FROT U gqEr Rear @ar a8 aneedr o |
TE el-I-bel 3o A A TR A, 39 TR B GGo o A aAreer A | SF IR &
W A GE B GO eha W FeHw o oeft A, g st Sl & derad A Ik
S @ Y 3T HS-TeT & FT A FNBR AT BT UIAT AT | TAM a8 G DY 7T drer
AEGH WA I, AT 30T Th A U U7 39 A U Wl forwew 30 q@ A A
T F AU P 3T o A T M AT F RT3 3R z@ a s I &
|39 @ 98 & AT F agd & 3oha AR TRt oa, pfa sue g W | aw
AT AT @t DsaAT W A AT A1 | 3R, TF U AT A i o W W W B aw
38 U o, UF R d¢ Al ¥ a7 Y A1 iR 3. SRl & arr 3ruelr A i adr @
TR N AT 3Tb AT 3daT TgsT A6 AT 37U VAT & AU delehar Tt S &
g o 98 3 arar f gE el B AT F FU A EER A& a} urer @ |38 3w
gt g 3R cafh a9 A A | HART B AR R b a1 W 39T F I8 Y gheed
HF BT HHeT X TORT AT, 3 AT A off 98 agd TR U I 3Y qgd §@ FeqH
B T o7, 6T o S g% 3 Rar A 31T fa aied I & for SRR @ T ar
a9 #ff 97 IR-IR BTG e AT R U 3H AR TS TS dedr, W A o T8 g
|38 a1 A 3 ZHF PAA AT P TG &G 16T, ZHDT A 3R AT gt & dgen F
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T AT AT |38 UAT T AT § 6 ALGT A 39T g Tt A dET A3 39
AT & oo |3 R dgd & AfAS T U B AT & A ¢ |
dreieh & Beasy R A & gereamsit 1 fREor -

HAee] HUSY S A 30 30 A ufd-ueh & daw Rredg 6 qawusit & wewasy
3% B gTdl W ST 3K, 396 RR] #T # 300 Al I, g4, &6,
fagle, 3idée anfe = e *u § gd & wWa aw el F HfFeaf> & & www
T & | 3YfAE B F dAE @ A G5 957 a1 e @ & | FE SIE-TE RN
¥ ufd-uelt & 9 dee f AFer g wof § |39 U # o 39 3R age &
@ QT & AT A A & BRUT I dAh db @ Al & | Afhad 3Aaenm &
gl & 99 3575 THAT Ade G Fa s o e {5 Rege & R,
0T g3 aar ur, AfhT a7 @ IfAaEr FegE e @ @y @ I |
ITHHR R S o 58 30 & T= i Iaa & d8f & R @ 39PR fhar
¥ |5 PRUT 3T H W Uh YS I FANAAA B IR TASA-GS B BROT 3l
FATRT 9 7S ¥ |

Fa o R ufa-uelt & i doe @ AT §, 3% awdi Y diAd A 39 AT @
TNBR 8 P T § | GE o Srep ¥l § TAfy @ R @1 A7 | AT Ry Gorer
PIAST AT 3T TdgAMe 3R HIGH & I AT | X3, I§ Th iAW cafeheaaren
qTeTeh I AT AT, S SDE-A aral B o 9 HRar F WY Aar a1, 3R I W
draar e o7 | oRFEfS & Afaer ot o A8 F@ar ar 3R & Fasiar w=a
TR o7 | 5 PRUT AGRF AT B AT e A | 3T F G b AARAD
g & 3 Re SRS frar = § |9 & F 3"er aed g @ I§ g gelar
¥ 15 39 AFumar v iy ST a8 wd § @ife, QA & S dee @ 8 IR ¥ |
9 OF GE B adE A B HT H AGH A& A1 | e g & AP AR HA A
& d1g 38d R 79 A va Re 780 3% @ a1, 3R, form @i & e sfaaras
3R e dE 3= Pt e avH dEF S s e A E -7 F I
T IAT 3B TG AT |36 F-Urar i O 37 A Ao AR A A A | arar
T AL Wl o FAT G, T YE A & A A W |[Tg o @ & & 7l &
U & § | sEh S el ¥ 2 ofder Y Ritue € seee a5 e
Bihel § | O P V0 HATH SADT AT DY ?

3R omar urE A€ A @ R I 230 WR A G B v | S S AT S q@r
Sfed WA § |

g7 FAY B WT A& B TRT F 2 #I I uar Hr ard gardy F4t S8 2
Fel & IR 30 AW & IF 91T TR A, W o9 o a5 0l 9 WA § FA T
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YT A HAT-HAT & Al § |3 AT WS 0 § | R o 39 o ot A gor
ST |78

T TAAT UTAT § AT T FAIR WA el & | 36F A A IR FS YA 370
T ¥ A 3R oor AR ¥ QD = A e oad ¥ 2 TR et & a9 gd
& =t 2T saa a9 oer off W= ¥ 2 AT el off urar o o A FE FeA Y 2
UTaT AT o IR T3 A AT SeXT & 2 urar o ot mefy oy AT ot awl A gena
% oumr sy ot et o AT Y W1 AE AR ¥ 2w gt & fra s 9E dEE @
TR F AR FN AT A& T aw 13 R 98 F AT A @0 T J o [
YT ol AT | Th BT doar ol g W 98 UF 921 Hagendidl, HIgeh a7 I AT |
HUA AT AT FT-H1T, [T-Hed B a5 FAVRT0T BT el AT AR 56F e HTER0T
U TP AT P THeeT A BT YA AT AT | §E F FHAgaAMelar & quied HATBR
F Tgd 3N R TG BT & <38 #7W fr 3R qmr | w3 & A i 3R
@ W ¥ | W e ¥ el s s wel smaeer o, Wl o of 23y ar
TG TS AeT @S & 'R

g T, S 98T & FHur & T o wRd o IR F TN ;W FAE T T |
3dh IR H it & & 79 A 3F g Uo7 g5 A |vF R a% T A UG @ A ©
fp-amar urar wE 3N FH AR 273 FE B P 6 SAM YA AP AT 3G @
TR | NS FETaT AT AT o1 3/ HiAa-ar o |G A & v faaer &
o U 6 a1 Yo 38R HE I A A& R R 1 3Y Tg WA A€ 0T ¥ 6
9 o 9% UTaT A 9T W § T FIGS IS4 Nl § | FATAT @A T & 6
el 38 I% a1 A 2 fRE UaT & AR A qF 2 30b FAA AT A 59 I o W W
o forr & 6 3R w7 afier arar tear R & fow 3a% R #H 3T gH-aRE
Rt ¥ T 7 B IgT I ¥ 1 2HS NS B PROT AN F AT G B 7T R
o 3od1 A1 |safew A 3R GrEr & @ §E Al B gU-gua g S i o
FRd A | A, arat & 3 T T U F FRoT A F N gEA T w1 TN J ;|
A #F e ¥ 5 & A 99 I & v Rpdar cagd @ W@ A1 | 9% Wed FhooT
P AT T off Tram S S T PR AT T Hr IHUE AR hAT AT | AR ZHD
O UH BT SR AN A T gHCN A FoRrT A/ R 6 ag R ae weem mam | R
R o 38 R v Hard ® & TR0 B - Fa AEr i B §E ad g gir oA 2
3HP dIC o g% 9N T 3 o] AT H NP @ g #7T gAW Hr W ST A
IR @ W N |3t & g T W A, T9 & b A F Trar & e smerer der
§¢ wifh 7l A 38 35 B oW AT, AR 3H T ¥ ugel F A gu
&' ur | BROT 98 P JAT BT AN WP TET A6 ST AT | Th WYROT dTelh
& e 98 N T § e I F Ov cagd @ A, Afea 3dds umr @
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e Sar a6t @ T 3reeT A8 9Tar AT, 3T a1d B o] g HIeR-E- iR e
B ST AT | I8 A AA Ig Y raam a1 A7 6 S a1 9% A F g @ S
T OO & g o, AfheT I Arae ot ST ST § 76 S A are arar @y ot sret
A A R R 2 5W PR gy F o W a1 FE A e a1, R o ag
FA-Or & fT AR A AEN T, Th T T, A ST Y JUAT Folled ot o |
AfheT TEd gU M A A WT W AE Foha A, 3 FROT 3HGT AF 9gd & §H IR &6
# aRa & W A | 3ad Er F A 3 IRT aRar A1 | v S g9 s
SIATGT H E FAT Fehell AT | & ST T &8 & TGl Ufad-Uelt & Ha=ll & g9 § |
TG #, 3UIE P Ugd T W TP TAGAMA UISH AT der H ATIRONAOT 81 ST
T ¥ |
& % A T Fordd S 50 WHR § I AT Fhag 7N B o @ A A€ e A1
3R oror @ o T8 U o1 | F S T ST T HFET G B
AT UST AT, THIOT 3eich A A dgd TR U4, 9gd T I Fheik & & | helr a%
AN & T Qar ar & FW uar F Ao | F A F AT o w o F R
T o1, aiftheT wel o aF HUST IEET URIT A W URT AT, A A 39
ST ¥ TACT AGH A o9 A7 3R FA 37 7 & a1 T30 A7 |
W et &t el 7 Tga ISt eI ® | 98 o DT dear T, 9% AUl A ¥
AT WIR 9T A7 o 30 % SHHT & Foastar a1 | aoal 6 e acr & 6y F
3E8 ST TR gEY A1 SO & 3UR Wel el I AT | 36 U A e
oA FAY FT 3. RN F TG TG, 3TF WY YA A, I AT, 3eTh aoat F
QR & SEIN PO IONG-THAHH &l ¢, 38T HROT 3qd A I 7o & ufd &
FRATA, UNST WA BT WG 3cUedd Wl & Tradl JuTe SUAHBR o ager fvar §-
“FFe A e Wae a6 ® T ¢ |7 F AV PIS FH |99, SR ARE &
U doe I A | gEERT R ¥ F@er ar 3 eeht | H 3@ w@er & ad ssem,
HI AL AT, Pl oy

“¥ A SAAT Teh FAT ST § sirex TRd & | ¥ o Felr vy F T A
ol | € B agd oha 9T W@ & | 3eha 3R aga mw o e

. SRl & F T FaY S A ¥ AP IROT F @& B FS IR
G@E &7 O AT |qF Fg B BT ATHH DA o9 AT | HEN-A-PEl I AT
g A g A B QW N TRA AT FifF HAT RYFT 3w F7I B fwdr
a0 & Y qE fIgie X 3oar a1 |31 IRl & AT T[T O 3§ Bas ST A
T AT 37 fIT WX e, 306 W &F T Belfer goan, 30 aoa A 3R Sd
¥ WR PRAT @AY dEr Pl AT oP oPm a1 76 7o G e & a8 3w 4w §,
Sras BRUT 9& & Al A FA & uid Fo Wead Hgar o= @ a1 | HR &
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AR gg o 9gd a6 Fegy fFa a3, Afhd g e faawr a1 fF 3 @9 g
T o oA fw AARP A AT |G H T APr o FE F I, R,
W A U oot g A, AfhT g areay off Siomel ¥ Al A ¥ SAPR Ad W
U off i ge gelt g ¥ Suer 3o A iRy der wredh o |

aISRY A 3ueh FHT H Y F I N T 78 F FAAwT F 3idgeg T
oo 3R 3 @ g IRd oY ¥R oem ar | if, 7 T off 9 @ e W
BIEAY AN & A of. el & W H e usr a1 | Afh, Fefr o aw =f SRk @
HYAT Umar, 3R 396 gTEl B ASTEd & FT A WHR A4 IS b O gg #;
T A8 B U o7 |39 a8 W A gg B §gd 3uRfRa 3R RREaar awgg
T TN AT | ST HROT SA-ST AT 5l o9 AT | 3H W FH 3 987 fr Aa:RyfF
fpce FeeEwRt & T o, sE avia FUHR F gga & TRAT ¥ IO T wEE
fopar ¥ el 50 e T W@ § 39 W F AW I TIPS TFad 1w e @ | 3D
ar el @ o ot A AT | R Jia o el FW A § 56D WA dfed
b A |6

“#F IR AT H Tg B, gg dEL.Y GHd, @A q] B o=t
3T SART B 3T 3R ST v

S #AA gg B AT et Fedr N uar A& R & F e AT #7 I
I dga gereh A | e sEferT 6 ag umar @ 3ref oft afemeny oft o € umwm o |
=t SRl & T 7t o WA ST & B fAepa 3reoT A& 9 A | F AR T
ke AT off SET THAT AT | TT BEN ST o 3H WX B dg HHT HUST FA @ A
HHdl AT |38F A A7 W & o FOR o 06T O H WM a6 30 W H 2T@
3EH T epel T & [T S TRT ST W ENT IR I FT R Y |a8 v d W
FH & W, 31U W SR, 3US W A [T ¢

e o a5 stairh 3R weh & o 0 IRRT goa & d@ forr ar
o a1g 3a% 79 A go T da1 g N sus Ry & av w7 Aww ok
BISAT AT |38 a8 W FM T Yg FEA W @ 37 Reper 3reer a@t oo ar
|arat & ot F A A FIRT A I A T F9 3 YUz ARK N T 3§ TgIT @
3R & T A, sES eEr o 3H W A V@1 GT TS gIT AT SN AT B AsrA1
o Udig AL I AT Rl A G A Fad Bield, FAATE-TT & ATHH IRA T AT |
3 HO¥ 98 39 F4 g AT 3R urar f A 39 3@ A o ¥ |Ig uar & e
g IR U, BueR Redr o forme A, IfvT A9 A e # Rd qw I ®
AT, 7o 5EQ IF G ¥ f6 @ o o g% wmr & W Teell drea & ! Hel Farh ¥
5 319 3 o 3T W | g 9 B P F FAHA B EIT WA 3T ST har
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% 3T A Auelt, 37 AT & WY AA F Ub AW | g A H, FA F AT @R
T F G H 3A G I 3 I TSN W N AT | FAT A TF FAA-GHIT
o 0 gga W IS W 9 F, S A o w39 A 98 F AT A7 7 F;
G & AREBT 3 e ddh o1 e ¥ s gRumAwE sa@r w@Ha i
3TERIRMCHED 1Y S AT 6 UTUT & AT Pelehdl T AT & | AfheT agl s iy &
T B R A T FHEY e us | 5 aote @ 38k A9 A 3ueh e & ufy
RIgeIcHe FAHE SRT 37T AT, S1eh Teh & Jole & umar & off 3ruar umr =& oo
o A7 | O e aF oF. RN & urar & F F TBR AL T URIT AT, Holehar 3T
MR 310 arar i gEl gt HRT A ot U el & wu A TR AE R urm o
| stsielt &1 R W RE 3aRRAT-A1, gERt & a7 dorar O 38 R{E aiar F 1 W
oY UAT-ET A SO WP AT |UrAr F U e o wmaf-mel el i aga aig el
A | e [ A AR, QAT 01, Gg B GO A ARG 36 -0 g T
| feT-a-eT g i S S W A | GE H 95d SHERIAT SR O AT | sHfow
AT A P T W UM & W AT W FF el B FAGA Y IAT AT [ el BT SHBT
BHHT AN 3R TAET G T S9N AT | THRM T8 GooI-Ged, HeAT-HeAT-4T, 37
TIHT-AT, YT GIT-AT et o9 AT | SUIARADBR o holehed 3 SIhT T AT FAeHH et
M A1 3T T quia agd & AFE §U F Bear e F 9 ar AL W@ S
a2

& BT AT T T ¢ T g% $F &% 9gd S9N |5 W F o aF b AT & A
Fpal jqei Y AR M@ sRAa s . e Al Ra sh v e A T @
TET | U =Tg0  har-dhar 3T R
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Abstract

The analysis of the diffusion of Sustainable Development at the global level can
provide an interesting starting point to see how even one of the most important
and universally recognized concepts can give rise to different interpretations
and applications. This diffusion is observed here through the mechanism of the
circulation of legal models, the cornerstone of comparative legal studies. The
circulation of legal models, made famous by Alan Watson with the metaphor of
“legal transplant”, provides a dynamic approach to the study of comparative
law. According to this theory, a transfer of a rule from a legal system to another
or from one people to another, not only is not an exception, but also proves to
be a common practice since the most ancient of history. Sustainable
Development, as a new paradigm adopted at the international level, has shown
its dynamics through the vertical and horizontal circulation of its models.
Moreover, this contribution will be an opportunity to propose a third type of
circulation of legal models: the *“oblique” circulation. Thus, the model of
Sustainable Development becomes the starting point for the development of
regulations based on its principles, but those have different characteristics
depending on the context where they are implemented. Therefore, this
contribution is an attempt at tracing the path made by Sustainable Development
through different stages of its evolution and through various legal systems,
trying to shed light on the dynamics of this journey without losing sight of the
typical goals of Sustainable Development.

Keywords Circulation of legal models, Diffusion of sustainable development,
Horizontal circulation, Vertical circulation, Oblique circulation, Development
Principles.

Introduction

Within the theme Environment and Development, the research focuses on the
prerequisites for sustainable ecological, social and economic development, with
an emphasis on relations between natural resource use and political change.

wWww.ijmer.in 91



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH
ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

Another key research area concerns synergisms and antagonisms among various
aspects of sustainable development. For example, if a high priority is given to
ecological sustainability in public planning, this may result in negative social
and economic outcomes for marginalised social groups. Sustainability is thus
analysed by taking into consideration the aspects related to socioeconomic
distribution, power and gender. A key point is the critical examination of trends
in development theory and praxis. Research questions may be issues such as
how "development” is defined and by whom, the consequences of unequal
development and the roles assumed by government, private and public
stakeholders.

Over the last quarter of a century, two new and complementary themes have had
considerable impact on the development of contemporary international law,
namely, environmental protection and sustainable development.

Objectives

e To study about the Protection of Natural Resources

To analyse the reforestation in the City

To understand the Full Public Participation in Development Decisions

To analyse the active promotion of sustainable development

To examine about the promotion of environmentally sensitive lands and use
of fertile soil for agriculture throughout the municipality.

Review of Literature

“Law is not static. It changes incessantly” (Sacco 1991, p. 390). According to
the words of one of the most prominent comparative lawyers, man has always
entertained the illusion that he can find a criterion, a legal truth, or principle “for
choosing among rules and institutions that is invariable, Omni comprehensive
and valid everywhere. Reality has so far refuted such illusions, even though this
very noble aspiration to find eternal general rules is a powerful stimulus to the
improvement of positive law, purging it of irrationality and spurring it on
toward higher and higher values” (Sacco 1991, p. 390).

Thus, even in the still young history of environmental law multiple attempts to
provide solutions to the many problems related to the environment occurred,
which could be forever and universally valid. However, the complexity of the
environmental field has quickly made it clear to the various decision-makers
that, in front of the utopia derived from the creation of “one-size-fits-all” and
eternal principles and rules, stood the economic, social, and political differences
of each legal system, in addition to the advancing scientific and technological
knowledge and new hazards to the environment.

The analysis of the diffusion of Sustainable Development (hereinafter SD) at the
global level can provide an interesting starting point to see how even one of the
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most important and universally recognized concepts can give rise to different
interpretations and applications. This diffusion is observed here through the
mechanism of the circulation of legal models, the cornerstone of comparative
legal studies. According to Alan Watson, one of the most famous scholars of
comparative history of law, the circulation of legal models would not only be
the object of comparative investigation, but also the orientation criterion of this
investigation and its goal. It is therefore considered as the foundation of
comparative law (Watson 1977).

The circulation of legal models, made famous by Watson with the metaphor of
“legal transplant”, provides a dynamic approach to the study of comparative
law. According to this theory, a transfer of a rule from a legal system to another
or from one people to another, not only is not an exception, but also proves to
be a common practice since the most ancient of history (Watson 1974). Indeed,
Watson considers borrowing as the most fruitful source of legal change (Watson
1996). On the other hand, Edward M. Wise considers the term “circulation” as
‘a more apt metaphor for the phenomenon in question than the term
“transplant”. The point involves more than terminology: it bears on the
perceptions of the kinds of questions it is relevant to ask’ (Wise 1990, p. 1). ‘It
seems less apt to talk in terms of “transplants”; that makes a process almost as
natural as breathing sound like major surgery’ (p. 12).

Research Methodology

The researcher has adopted Doctrinal and Non-Doctrinal Research Methodology
for the purpose of doing this research. The research was conducted by relying
upon both primary sources of data andsecondary sources of data. Researcher has
collected the Primary Data from people by conducting several surveys and
responses. The collected responses, thus was about 1502 responses.Secondary
Data such as Books, Journals, Case laws and websites were also referred by the
Researcher.

Discussion

1)Gender * 35) Is it mandatory that there must be public participation for
the development of environment?

Crosstab

Count

35) Is it mandatory that there must be public
participation for the development of
environment?

Yes No Total
1)Gender Male 34 0 34
Female 0 17 17
Total 34 17 51
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Chi-Square Tests

Asymp. Sig. (2-| Exact Sig. (2- | Exact Sig. (1-
Value Df sided) sided) sided)
Pearson Chi-Square 51.000% 1 .000
Continuity Correction® | 46.599 1 .000
Likelihood Ratio 64.924 1 .000
Fisher's Exact Test .000 .000
N of Valid Cases 51

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 5.67.
b. Computed only for a 2x2 table

From the above table, it is observed that the Chi Square value is greater than
0.05 which indicates that there is association between Gender and it is

mandatory that there must be public participation for the development of
environment. Hence null hypothesis is rejected.

1) Gender * 36) The principle of sustainable development attempts to
maintain a balance between development and the environment?
Crosstab

Count

36) The principle of sustainable
development attempts to maintain a
balance between development and
the environment?

strongly agree Agree Total
1)Gender | Male 22 12 34
Female 1 16 17
Total 23 28 51

Chi-Square Tests

Asymp. Sig. (2- | Exact Sig. (2- Exact Sig. (1-
Value Df sided) sided) sided)
Pearson Chi-Square 15.839° 1 .000
Continuity Correction® | 13.552 1 .000
Likelihood Ratio 18.455 1 .000
Fisher's Exact Test .000 .000
N of Valid Cases 51

a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 7.67.
b. Computed only for a 2x2 table
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From the above table, it is observed that the Chi Square value is greater than
0.05 which indicates that there is association between Gender and the principle
of sustainable development attempts to maintain a balance between
development and the environment.Hence null hypothesis is rejected.

Sustainable Utilisation of Natural Resources

In spite of being an important element of sustainable development, sustainable
utilisation is an independent concept better understood in the context of
international law concerning natural resources. The development of the concept
of sustainable use has been supported by Treaties and other international acts
through the use of terms that are closely related. International legal instruments
have aimed for conservation measures and programs which are ‘rational’,
‘wise’, ‘sound’, or ‘appropriate’, or a combination of these. These words are
usually used without definition and often interchangeably and accordingly the
meaning of each term depends upon its application in each instrument.

The Integration of Environmental Protection and Economic Development

The second component of sustainable development is the integration of
environmental consideration into economic and other development activities
and to take into account the needs of economic and other social development in
the interpretation and implementation of environmental obligations. The
integration can be achieved through collection and dissemination of
environmental information and by conducting environmental impact
assessments. Integration of environmental protection and economic
development can also form a prerequisite for bilateral and multilateral
development assistance. In 1971, the UN General Assembly in its Resolution
2849 affirmed that, ‘development plans should be compatible with a sound
ecology and that adequate environmental conditions can best be assured by the
promotion of development, both at the national and international levels’. Since
the UNCED the relationship between environmental protection and economic
development has been increasingly recognized by the international community.
The UNCED instruments reflect the need to integrate environment and
development. Principle 4 of the Rio Declaration provides that ‘environmental
protection shall constitute an integral part of the development process and
cannot be considered in isolation from it’. This requirement is reflected in
subsequent agreements and declarations including the 1994 Convention to
Combat Desertification and the 1995 Washington Declaration on the Protection
of the Marine Environment from the Land Based Activities. Numerous regional
treaties also support such integration approach. Examples include the 1974 Paris
Convention (calls for ‘integrated planning policy consistent with the
requirement of environmental protection’), the 1978 Amazonian Treaty (affirms
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the need to ‘maintain balance between economic growth and conservation of
environment’), the 1985 ASEAN Convention (‘conservation and management
of natural resources are treated as an integral part of development planning at all
stages and at all levels’) and the 1989 Fourth Lome Convention (requires the
‘preparation and implementation of coherent modes of development that have
due regard for ecological balances’).

Conclusion:

The idea of sustainable development was adopted by the international
community with the objective of improving the quality of human life and to
value other living and non-living components of environment. Although, there
remains significant uncertainties regarding the precise meaning and legal status
of the notion, there is, however, no doubt about the fact that it has had profound
impact on international environmental law. The concept and its core elements
have Dbeen repeatedly expressed in multiple numbers of international
environmental law instruments.It has also influenced the principles of
international environmental law and the tools that are used to implement these
principles. The concept of sustainable development does represent a policy
capable of influencing the decisions of international and municipal courts,
interpreting treaties, the practice of states and international organizations and
thus bears the competence to contribute towards changes and developments in
the realm of existing international environmental law. States and international
bodies are now required by international law to take into account the objective
of sustainable development and the appropriate process to achieve the same.
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Abstract:

Production and Marketing aspects of agricultural produce are the two sides of
the same coin. Market-driven production would be the key to success than the
production—propelled marketing. In the present distribution of agricultural
produces, the agriculture and allied departments dealing with production
enhancement are totally dissociated with the marketing setup. This has led to
conspicuous absence of integration in planning and implementation of different
schemes at district level. There exists a need of the hour to bring convergence
amongst agriculture and allied departments in marketing of agricultural
produce. This calls for convergence of schemes and resources therein to explore
the synergies for the benefit of farmers. It seems the existing system reveals that
the existing gaps on the marketing front are mainly due to absence of
coordination between the production departments and marketing departments.
In this literature review paper an attempt is made to examine the gaps and
inadequacies of different agricultural marketing infrastructures, their
geographical spread in the state of Maharashtra-India for strengthening of
marketing and allied activities.

Keywords: Agricultural Produce, Infrastructure, Grading, Financial Resources
and Marketing Information.

Introduction:

According to the National Commission on Agriculture — Agricultural marketing
is a process which starts with a decision to produce a saleable farm commaodity -
involves all aspects of market structure of system, both functional and
institutional, based on technical and economic considerations and includes pre
and post- harvest operations viz. assembling, grading, storage, transportation
and distribution. Maharashtra State is spread over an area of 3.07 Lakh Sqg. km.
The total population of the State is 11.7 Crore (estimated 2011). With more than
half of the population being rural, agriculture and allied industries play an

wWww.ijmer.in 97



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH
ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

§ f".
LT

LI

important role in the states’ economy. The agriculture and allied activities sector
contributes 12.9% to the state's income. Staples such as rice and millet are the
main monsoon crops. Important cash crops include sugarcane, cotton, oilseeds,
tobacco, fruit, vegetables and spices such as turmeric. Animal husbandry is an
important agriculture related activity. The share of Maharashtra state in the
livestock and poultry population in India is about 7% and 10% respectively.™
Marketing is an integral part of agriculture, it encourages the farmers to invest
more and increase production. The simplest form of agricultural marketing is
the buying and selling of the farm produce. However, in modern sense, the
agricultural produce undergoes a series of exchanges from one hand to another
before it finally reaches the consumer. A better and easy market access and
efficient information flow can bring much desired market orientation of the
production system.

Agricultural Produce Market Committees In the Report Year 1 April 2017 to
31st March 2018, there are 307 Main Markets and 597 Submarkets functioning
in the state. The APMC’s are functioning in all districts of the state. Division
wise break-up of the APMCs functioning in the State is as follows:

Sr. No | Division APMC Markets Sub Markets
1 Ratnagiri 20 41
2 Nasik 53 117
3 Pune 23 67
4 Aurangabad 36 65
5 Latur 49 80
6 Amrawati 55 91
7 Nagpur 50 76
8 Kolhapur 21 60
Total 307 597

Objective of the study: To review the existing challenges faced by agro
producers w.r.t the agricultural produce marketing committee’s in the state of
Maharashtra.

Research Methodology:

To meet the objective of the study necessary data on agricultural marketing
infrastructures such as agricultural produce markets, sub yards rural periodic
markets, storage and warehousing facilities, roads, transport vehicles, grading,
communication, and post harvest technology were collected from the annual
report of various ministries & leading book publications. The study is
essentially empirical and has utilized both the secondary and the primary source
of information. The data has been gathered from websites of international
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organizations such as Food and Agriculture Organization (FAQO), Ministry of
Finance, Agriculture Marketing Departments of Maharashtra state and websites
of different institutes such like NAFED, NHRDF etc. Furthermore, the
unpublished data has been collected through visiting agriculture and agriculture
statistic departments of Maharashtra state.

Literature Review:

Agricultural marketing is inferred to cover the services involved in moving
an agricultural product from the farm to the consumer. It is also the planning,
organizing, directing and handling of agricultural produce in such a way as to
satisfy the farmer, producer and the consumer. Numerous interconnected
activities are involved in doing this, such as planning production, growing
and harvesting, grading, packing and packaging, transport, storage, agro-
and food processing, distribution, advertising and sale. Effectively, the term
encompasses the entire range of supply chain operations. However, its key
function is to help direct these services, by providing competent and able market
information, thereby linking the other operations into an integrated service with
targeted outcomes.

An Agricultural Produce Market Committee (APMC) is a marketing
board established by any state government in India. The Maharashtra State
Agricultural Marketing Board runs 295 APMCs ( Agricultural Produce Market
Committee) in Maharashtra, under the APMC Act enacted by the Government
of India.

In July, 2016, the Maharashtra State Government removed fruits and vegetables
from the purview of the APMCs. The state government has urged the farmers to
directly bring their produce for sale in Mumbai. Of the 307 APMCs in the state,
219 are currently operating.

The government has granted 148 Direct Marketing Licenses of which 91 are for
fruits and vegetables. The Pune APMC, meanwhile, appealed to the farmers
from the state as well as from outside to bring their produce to the market and
sell those directly.?

It is roughly estimated that the farmer is able to receive barely 25% to 33% of
the final retail price. Middlemen or broker receives the commission from both
seller and buyer, thus making consumers pay for this spread. Also middlemen
do not pass the benefit to either side. During peak seasons, when they buy from
farmers at low prices, they do not drastically reduce the prices to final
consumers.
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Conversely, during lean seasons, when consumer prices are high, the farmers do
not get higher returns on their produce.

Today's agricultural marketing in Maharashtra has to undergo a series of
exchanges or transfers from one person to another before it reaches the
consumer.

There are three major marketing functions involved in this;

Distribution

Preparation
for
consumption
Assembling

Figure 1.1 Functions of Agricultural Marketing

Selling on any agricultural produce depends on some couple of factors like the
demand of the product at that time, availability of storage etc. The products may
be sold directly in the market or it may be stored locally for the time being.

Moreover, it may be sold as it is gathered from the field or it may be cleaned,
graded and processed by the farmer or the merchant of the village. Sometime
processing is done because consumers want it, or sometimes to conserve the
quality of that product. The task of distribution system is to match the supply
with the existing demand by whole selling and retailing in various points of
different markets like primary, secondary or terminal markets.

Most of the agricultural products in Maharashtra are sold by farmers in the
private sector to moneylenders (to whom the farmer may be indebted) or to
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village traders. Products are sold in various ways. For example, it might be sold
at a weekly village market in the farmer's village or in a neighboring village. If
these outlets are not available, then produce might be sold at irregularly held
markets in a nearby village or town, or in the mandi.?

The Maharashtra state government has already amended the Maharashtra
Agricultural Produce Marketing (Development and Regulation) Act, 1964. This
enables e-marketing of agricultural produce and establishment of virtual
markets, shifting the burden of levy from producers to purchasers and restricting
the jurisdiction of the APMC to only the market premises instead of the entire
tehsil.* Maharashtra is an industrial state of India, more than 65 percent of
population is still engaged in agriculture.

Since 2™ July 2002, as per the government resolution No. APMC-
1099/PC.305/11-c, Govt. of Maharashtra has decided to set up Shetkari
Bazars in the state and MSAMB has been appointed as nodal agency for
implementing this scheme. The produce brought by farmers will not be levied
cess at the Shetkari bazaars in all districts and key taluka places by APMCs
from the area. As per this resolution, a state level committee is setup under the
chairmanship of Hon. Minister of Marketing, Govt. of Maharashtra, for
implementing and monitoring of this scheme. The district level committees are
also set up under the chairpersonship of respective district collectors with the
following objectives:®

To help farmers

Figure # 1.2 The objectives behind setting up Shetkari Bazaars

to get
reasonable
rates for their
To being produce. To benefit
producers and consumers by
consumers giving them
together to fresh produce
avoid chain of at reasonable
middlemen. prices.
To provide Imvma?lcji(leate
producg in realization of
appropriate
- the produce
weights and to farmers
measures to without any
consumers. deductions.
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The marketing channel in Maharashtra which is growing in conjunction with
the conventional APMC set up i.e. Shetkari Bazars. The Farmer’s Market
(Shetkari Bazar) is an idea of marketing the agrarian produce directly to
consumers by producers (farmers).

Challenges faced in marketing by agro producers through APMC’s

# The role of intermediaries:

The intermediaries are such as village traders, Kutcha Adhtiyas, Pukka
Adhtiyas, Brokers, wholesalers, retailers etc. Intermediaries act as a link in the
distribution process, but the roles they fill are broader than simply connecting
the different channel partners. Wholesalers, often called “merchant
wholesalers,” help move goods between producers and retailers. By reducing
the number of middlemen currently included within the APMC marketing
process (such as dalals, auctioneers etc) along with increasing the number of
licenses granted to more farmers and dalal shops from operating within the
market yard shall lead to considerably reduced auction price rates since it
inevitably leads to greater supply and more competitive bidding at the market
auction yards at the market yards. The one main defect of the Indian
Agricultural marketing is the presence of too many middlemen and exploitation
of farmers by them. On one hand these middlemen exploit the farmers by
purchasing the produce at lower prices and on the other hand they exploit the
customers by demanding higher prices from them. The only aim of a number of
commission agents, brokers etc. is to derive a higher income from the middle
processes. These middlemen take undue advantage of the poor former on the
basis of their financial resources.

# Inadequate infrastructure for storage and transportation:

An important deficiency of Indian agricultural marketing is lack of store houses.
Due to lack of this facility the farmer is unable to keep his product safely until it
can fetch a fair price, and he is forced to sell his product at a low price. The
insufficient and unscientific facilities of shortage which are available, waste
large quantities of grains. Approximately 20% to 30% grains are lost due to rats,
insects etc. and the farmers have to bear crores of loss due to lack of these
facilities. There exists a need to improve farmer access to markets by
establishing farmer associations and building community-level marketing
capacities and infrastructure; providing access to warehouse receipt systems
linked to commodity exchanges, establishing electronic trading platforms,
improving market infrastructure and services of rural retail and traditional
wholesale markets, and making market management more efficient and
responsive to farmers® needs. The roads from Villages to cities are usually
unmade which are not capable of transport during the rainy season. The bullock
carts can take the product only up to a limited area. During lack of transport

wWww.ijmer.in 102



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH
ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

facilities the farmer is unable to take his produce to the appropriate market and
is unable to receive a fair price for his produce.

Studies indicate that covered and open auction platform exists only in two-thirds
of the regulated markets, while only one-fourth of markets have common drying
yards. Cold storages units exist in less than one tenth of the market and grading
Facilities in than one third of the markets. Electronic weigh-bridge is available
only in a few markets. APMc's are authorized to collect market fee ranging
between .5% to 2% of the sale value of the produce. In addition commission
charges vary from 1% to 2.5% in food grains and 4% to 8% in fruits and
vegetables. Further other charges such as purchase tax, weighment charges and
labour charges are also required to be paid. The share of farmers in consumer's
price is very low particularly in perishables to a number of intermediaries, lack
of infrastructure and poor holding capacity. Large Number of Marketing
Channels with long supply chain also adds up more of costs without adding
significant value.

Cold storage at the farm gate reduces wastage and increases the shelf life of the
product, thus giving farmers more options to take the right marketing decisions.
Around 460 cold storages have been set up in Maharashtra in the public, private
and co-operative sectors with a capacity of 5.64 lakh MT, mostly around Thane,
Nashik and Mumbai. There are about 35 pack houses owned by cooperatives,
which include grading, sorting, waxing, packaging, pre-cooling and cold
storages. These pack houses are being set up for export purposes, mainly grapes
and pomegranate. Several pack houses have also been set up in the private
sector, mainly by exporters. However, much of the existing infrastructure either
remains idle after the particular fruit season is over or vegetables, chillies, dairy
products and food grains are stored in the cold storages during the idle period.
Therefore, production clusters having multiple products across the year are the
ideal locations for the setting up of cold storage infrastructure. It is also
necessary to promote multi-product cold storages and attract corporate
investment for setting them up. At present, NHM provides a credit-linked back-
ended subsidy of 40% of capital cost for cold storage, refer vans and ripening
chambers, with different cost ceilings. For cold storages, the maximum capital
cost permissible is Rs. 6,000/MT for 5,000 MT, i.e. a subsidy of Rs. 2,400/MT.
However, in case of multi-chambered cold storages, the capital cost could
increase from Rs. 6,000/MT to Rs. 10,000/MT for 5,000 MT. The Government
will provide a subsidy of 25% on the additional capital cost (over and above Rs.
6000/MT provided for by NHM) subject to a ceiling which would determined
separately, in order to encourage multi-product cold storages in the State.*
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# Lack of Financial Resources

The state rural areas lack in financial resources, due to which even their
emergency requirements are not fulfilled. In such conditions the farmers sell
their produce before its ripening. Similarly, some financial facilities, like,
installments on loans for pumping-set, tractor, thrasher etc. have to be paid on
monthly or quarterly basis due to which they have to sell the product as soon as
possible. Thus, as the lack of financial assistance, is a problem for the farmers;
so does the receipt of loan also puts them in problem. A farmer producing
agricultural goods face problems in getting funds at right time due to procedural
hassles. This make the business cycle come to halt. Farmers and small
entrepreneurs, like small supply companies, need finance to allow them to
expand production or diversify products. This can include, for example, finance
for inputs (such as seeds and fertilizers), production (such as machinery and
equipment) and marketing (such as processing, packaging and transport) (Food
and Agriculture Organization [FAO] & World Bank, 2013).°

Financial and other support is available for food processing and other agro
industries under several Central and State schemes from different Ministries,
Departments and agencies. However, entrepreneurs are often not aware of these
schemes or need more information. They have to deal with different agencies
for various schemes across the value chain. There is, therefore, a need to bring
them together at one place. A large number of project profiles and model project
reports have also been prepared by various agencies, and are available with
District Industries Centres (DICs), banks, etc., particularly for MSEs. The
Directorate of Industries will coordinate with these agencies to update or
prepare new model project reports to make them more relevant to different
regions, products and investment levels by having new reports prepared, with
funding by the State Govt. or its agencies if necessary.’

# Lack of Standardization and grading:

Maharashtra is also a major cereals and pulses producer. Inadequate availability
of post harvest facilities at the village level also leads to loss to cereals and
pulses producers. Graded product will bring additional return to producers due
to value addition. AGMARK is the acronym for agricultural marketing.It is a
quality certification mark under central agricultural produced (Grading &
Marketing) ACT, 1937. AGMARK is done for commodities of internal
consumption like ghee, vegetable oil butter, etc.

The AGMARK label indicates the products meet curtain standards of purity and
guality. Labels of different colors are used to indicate the grade of the products.
Strict procedures are followed and rules are laid down to ensure conformity to
the standards set as per the grade given. Quality check and tests are done to
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maintain standards. With the help of such grades and standards, products
produce can be sold through the right channel and the right prices. Also, the
consumers are ensured value for money and can comfortably by a product
without fear.

The lack of standardization and grading is clearly visible in the agricultural
marketing, due to which fixing a deal in relation to these products becomes
difficult. Due to lack of proper standardization and grading the customers have
problem in purchasing the product.

# Market information not easily accessible:

The state farmer has low knowledge about marketing. He believes on
information acquired from the businessmen and money lenders of the village.
Mostly, the farmers in the state are illiterate so they cannot read the newspaper.
Thus, they do not have sufficient knowledge about the market. Now,
government transmits the rates of the market on the ratio, which has definitely
benefited them. There is a need for improvement in agricultural marketing
system by adopting systematic approach and latest technology like Information
Technology, for collection and dissemination of Market Information and
Intelligence. One of the reasons for lack of returns in agriculture is traditional
way of marketing through middlemen and absence of awareness about market
information and intelligence. The other reasons are unscientific and inadequate
crop planning, crop husbandry, post harvest management and inadequate
alternative marketing channels. At present, APMCs are able to disseminate only
price information to the farmers related to respective market area only. The
scope and coverage of market information dissemination needs to be
expanded.®

Conclusion and Suggestions

As we have a tradition of agricultural production, the marketing and allied
commercial activities, now it is the time for us to brainstorm and come out with
new ideas of value added services. These value added services will give the
existing agricultural engine a new dimension. The next logical step could be
food-processing which not only could be another revenue generating area but
also can provide lots of full-time employment to our youths. With the changing
agricultural scenario and global competition, there is a need of exploiting the
available resources at maximum level.

The opportunity for farmers to realize higher prices for their produce, is to clean
and grade the produce before bringing it to the market. The opportunity also lies
in the form of procuring equipment for cleaning and grading, with minimum
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investment under the co-operative setup, to process the produce before selling,
either in the market, or directly to the demand centers.

There is an eminent need for the Agri-marketing initiatives to be large and
organized. The present market must cover two aspects of marketing network
and actual regulation of the conduct of market. The need to strength the
regulated market system arises from changing nature of linkages between
agriculture and markets. It has been observed that better and easy market access
and efficient information flow can bring much desired market orientation of the
production system. Indian agriculture, moving from commoditization to
commercialization drives it towards market orientation.

Altogether we can claim to have largest network of agri-business cooperatives
in the world, engaging in performing manufacturing, procurement and
marketing of agricultural produce. These have proven to occupy important place
in our economy. The government must examine its policies and regulations with
view to strength the marketing network and ensure that prices are being
determined on competitive basis and markets are being manipulated. Using
modern ICT can bring out better solutions as it can facilitate agricultural
marketing functions and processes include buying and selling, payment,
grading, standardization, transportation in an efficient manner.
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Abstract

Grapes are increasing in demand for their rich phenolic compounds, giving them
an incredible nutritional value. Response for fresh grape is in this way,
increasing as per the improvement in living standard and expanding
mindfulness about the unsafe impacts of chemicals. Nevertheless, fresh berries
effectively decay because of water loss and growth in microbes bringing about
challenges for postharvest guality maintenance without treatment. However,
interdisciplinary investigations increased extraordinary advances in postharvest
technology for long term storage of table grapes to accomplish a superior
balance between supply and market in table grape industry. Present interest
focuses on the utilization of sound materials with protected, simple and
innovative technology. As of late, there has been an expanding interest in
surface coating and films in this area. This article reviews about the materials
used for the coating of grapes and also different additives with the help of which
shelf life of different variety grapes has been improved. It also focuses on
antioxidant and antimicrobial surface coating of grapes.

Keywords: Grapes, Shelf Life, Surface Coatings, Antioxidant Agents,
Antimicrobial Agents.

Introduction

Most fruits consumed come straight from nature, where a large number of them
can be eaten promptly as we take them from the tree, vine or ground. Be that as
it may, with expanded transportation distribution system, storage needs, and
coming of ever bigger markets and warehouse stores, fruits are not eaten just in
the orchards, on the field, in the farmhouse, or near handling offices. It requires
some time period for a food item to arrive at the table of the consumer. During
tedious advances engaged with storage, handling and transportation fruits begin
to get dried out, weaken, and lose appearance, flavor and loss of nutritional
components. In the event that no security is given, destruction can happen hours
or days, regardless of whether this harm isn't promptly noticeable. Lot of
techniques has been arisen to solve these problems. Edible films and surface
coating is also one of them. Surface coatings and films on different fruits have
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been utilized for a considerable length of time to counteract loss of water and to
make a glossy fruit surface for an appealing purpose. These practices were
acknowledged some time before their related sciences were comprehended, are
still used in the present day. The term, edible film, has been identified with food
applications just in the previous 50 years.As a rule, the terms film and coatings
are utilized reciprocally to demonstrate that the outside surface of a food is
covered by generally slim layer of material of certain structure is coating. Be
that as it may, a film is sporadically distinguished from a coating by the idea
that it is an independent wrapping material, though a coating is directly applied
onto thefood surface itself.

Interest for fresh grapes is expanding all inclusive because of their rich
constituents in phenolic mixes, which have strong antioxidant capacity.
Nevertheless, fresh table grapes decay quickly because of berry water loss and
increase in pathogen development, which make it hard to safeguard without
treatment(Sabiret al.2018).Table grape is a non-climacteric fruit with a low
physiological action, however is liable to severe physiological issue, water loss
and mycological decay during postharvest handling. Stem browning and gray
mold infection caused by the fungus Botrytis cinerea are the two principle
factors which diminish table grape postharvest quality. As of late, natural
products which are biologically active have begun to turn into a viable option
for the replacement of synthetic fungicides in keeping up natural product quality
during the storage(Shiriet al.2013).Various types of materials such as
polysaccharide, proteins, lipids or their combination can be used for the coatings
and films preparation. Previous studies reported that coating of grapes
polysaccharide based material chitosan coating of grape variety El-Bayadi
extended the shelf life during the storage of 32 days by maintaining its total
soluble soilds, titratable acidity and antioxidant activity (Al-Qurashi and
Awad,2015). Coating material derived from protein source such as pectin
impregnated with cinnamon leaf oil increased the antioxidant activity of grapes
(Melgarejoet al. 2013). Lipid based coating of grapes such as lemongrass oil
amalgamated with chitosan, exhibited antagonistic properties to microbial count
and showed similar sensorial characteristics as uncoated berries (Oh et
al.2017).These materials can be enriched with different additives which may
prove as advantageous to the food commodity.

Enriched surface coating of grapes with different additives

One of the significant rising elements of edible films and coatings is their
utilization as transporters of different additives such as antimicrobials,
antioxidants, antifungal agents etc to extend the shelf life of food. Grapes of
different varieties have been coated by using variety of additives to improve its
quality and for the extension of its shelf life.
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Antioxidant coating of grapes

Grapes contain different supplement components, for example, nutrients,
minerals, starches, edible fibres and phytochemicals. Sadly, table grapes show
serious issues during postharvest storage and retailing. The loss of quality
depend on weight reduction, changes in colour, induced softening and rachis
browning, and high occurrence of berry damage(Crisostoet al.2002), which lead
to a decrease of time span of usability. This browning problem of grapes can be
solved by the addition of different antioxidants into coating material for the
application on the surface. Use of antioxidant coatings in case of grapes is given
in the table 1.

Tablel. Antioxidant coating of grapes

Coating Material Variety of
grape Positive Effect Reference

Lowered weight loss, decay, browning,
shattering, and cracking. Total soluble
Chitosan Shahroudi solids (TSS), titratable acidity (TA), and | Shiriet
TSS/ITA ratio levels were higher, | al.2013
Changes of the total phenolics, catechin,
and antioxidant capacity were delayed

Putrescine + chitosan Shahroudi Reduced weight loss, decay incidence, | Shiriet
browning, and berry shattering and | al.2012
cracking

Pistachiaatlantica

Essential oil+ Maintained higher anthocyanin, | Naseret

Carboxymethylcellulos | Rasheh antioxidant capacity, phenol, tannin and | al.2017

e titratable acidity.

Alginate+ vanillin Alphonse Greater total phenolic content and | Takmaet

Lavallee and | antioxidant activity compared to others | al.2017
Razaki during postharvest storage

Pectin + Cinnamon leaf | Redglobe Controlled decay and increased the | Melgarejoet

0il(CLO) antioxidant health benefits of grapes due | al.2013
to CLO’s antifungal and antioxidant
properties

Xanthan gum and olive Enhanced the level of phenolics,

oil  enriched  with | Thompson ascorbic acid and total antioxidant | Baraiyaet

antioxidants (gallic | seedless activity in grapes. The activities of cell | al.2016

acid, ferulic acid and wall modifying enzymes such as

ascorbic acid Polygalacturonase (PG) and

PectateLyase (PL) were reduced in the
fruits of treated sets as compared to that
of the control set.

Antimicrobial coating of grapes

The grape is a profoundly perishable non-climacteric fruit with decreased shelf
life due to loss of firmness, berry drop, stem fading, drying up and mycological
decay (Menget al.2008). The decrease of losses due to fungal rot is a
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noteworthy objective of postharvest innovation for table grapes, which looks to
utilize safe and viable techniques to control the contamination and also the
growth of spoiling microbes.(Martinez-Romero et al.2008). Coating of grapes
with added antimicrobials can reduce the issue. Different antimicrobial coating

of grapes is given in the table 2.

Table2. Antimicrobial Coating of grapes

Coating Material

Variety of
grape

Positive Effect

Reference

Aloe vera gel

Crimson
Seedless

Reduced the initial microbial counts
for both mesophillic aerobic and
yeast and molds, delayed rachis
browning and dehydration and
maintenance of the visual aspect of
the berry without any detrimental
effect on taste, aroma, or flavors.

Valverdeet
al.2005

Chitosan+NaOH

Italia

Inhibitory effect originated from
combination of coating and
antifungal effects and stimulation of
defense responses

Romanazziet al.
(2002)

Chitosan +
Origanumvulgare
L. essential oil

Vitislabrusca

Preserved the quality of grapes
&some of their sensory attributes
improved.Control post-harvest
pathogenic  fungi in fruits, in
particular, R. stolonifer and A. niger
in grapes.

Dos et al.2012

rates with a reasonably good control
of water loss during storage

Chitosan + Ethanol | Autumn

Seedless, Improved the control of gray mold | Romanazziet

Thompson of table grapes al.2007

Seedless
Chitosan+ Labruscana Greater efficiency in increasing | Ohetal.2017
lemongrass oil Bailey microbial safety against Salmonella

and preserving grape berries,

Chitosan + | Muscatel Highest antimicrobial activity and | Sanchez et al.2011
bergamot oil the greatest control of respiration

Changes in coated grapes in terms of Physico-chemical means

Most of the coatings givethe positive effects on physic-chemical properties of
grapes. This beneficial effect of coatings helps to increase the shelf life of
grapes and maintains its quality characteristics. The positive effects of surface
coating of grapes on its physicochemical parameters is given in the table 3.
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Table3.Effect of surface coating on Physico-chemical parameters of grapes

Coating material Grape variety Positive effect Reference
Chitosan Alphonse Lavallee Retarded the loss in weight, | Sabiret
Extended the skin rupture | al.2018
force and total phenol content,
Visual quality was higher
Chitosan+g-cyclodextrin VitisLabruscakyoho Youweiet
Lowered  respiration rate | al.2013
&restrained weight loss
Aloe vera gel Thompson Seedless | Shelf life increased spoilage | Ali et
due to fungal infection of | al.2016
grapes can be reduced.
Low methoxyl pectin+ locust | -
bean gum Increased shelf life Bryan 1972
Vitisvinifera L. cv. | Delayed the changes in total
Crimson Seedless phenolics and ascorbic acid | Serrano et
Aloe vera gel total antioxidant activity | al.2006
(TAA), ripening process such
as the retention of ascorbic
acid during cold storage
(Vitisvinifera L., cv | Delayed quality loss and berry
Honey Razaki decay.Barrier to moisture and | Sabur, et
resist to water vapor diffusion | al.2011
during the cold storage
Hydroxypropylmethylcellulose+ Lowered down weight losses | Pastor et
Propolis Muscatel and controlled the oxygen | al.2011
consumption of the samples.
Better microbial safety than
uncoated samples.
Chitosan+acetonic extract of Controlled B. cinerea without | Kanetiset
Salvia fruticosa Mill. - deteriorating  quality and | al.2016
physicochemical properties of
grapes.
Decreased the weight loss, | Menget
Chitosan Jingxiu Inhibited the increase in rate | al.2008
of soluble solid content to
titratable acid
Conclusion

Surface coatings are utilized from many years for storage of grapes of different
varieties. Diverse coating materials are utilized for coating, for example,
hydrocolloids, waxes, protein. Plenty varieties of additives such as antioxidants,
antimicrobials, antifungal agents have been added to grapes coating to improve
the quality and for the extension of shelf life. Lot of essential oils give
beneficial effects and aids the basic coating material for enhancing the quality
parameters of grapes. Surface coating act as barrier to moisture and gases thus
preventing the decay of the fruit. Ecofriendly coating materials can replace the
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plastic based coating and preserve the environment too. Thus, surface coating of
grapes can enhance the marketability of grapes by preserving its shelf life.
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Abstract

A novel series of ethoxy chalcone derivatives were synthesized in a single
step via Claisen-Schmidt condensation in rapid and efficient way at 0-5 °C in
high yields. The 3,5-substituted-2-hydroxyacetophenones (a, b, ¢ and d)
condensed with 2-ethoxy benzaldehyde (1) in basic medium, after
crystallization affords (2a, 2b, 2c and 2d) novel substituted chalcones with
ravishing colors. The synthesized compounds were characterized by FT-IR, *H
NMR, °C NMR, LCMS, HRMS and elemental analysis. These derivatives were
tested for their efficacy to inhibit the growth of human breast cancer cell line
(MCF-7) in vitro using MTT assay. All derivatives showed significant dose
dependent inhibition, among the tested compounds the (E)-1-(3-bromo-2-
hydroxy-5-methylphenyl)-3-(2-ethoxyphenyl) prop-2-en-1-one (2b) was found
to have highest ICs, value of 10.9 uM and binding energy of -9.2. SAR revealed
that chalcones possessing electron donating groups at ortho and meta position to
carbonyl moiety of phenyl ring-A and ortho position of phenyl ring-B showed
better inhibitory activity. Molecular docking studies performed to know ligand-
receptor complex with optimized conformation with the intention of possessing
less binding free energy.

Graphical abstract ) ) .
oH O R; ® Claisen-Schmidt condensation

Ry O = O ® Good Inhibitory activity against MCF-7
cell line
R

® 2b evince highest 1Csq value for MCF-7
2(a-d) 10.9 puM

R;= Br/1 R,=CI/CHy/ |
Ry= OEt
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Research Highlights:-

e A novel series of substituted ethoxy chalcones were designed and
synthesized by Claisen-Schmidt condensation.

e Structures of the all synthesized compounds were elucidated by TLC,
FT-IR, '"H NMR, *°C NMR, LCMS, HRMS and elemental analysis.

e The synthesized analogues were screened for antiproliferative activity
against human breast cancer cell line (MCF-7) in vitro.

o All the derivatives showed significant anticancer activity as evident
from the MTT assay.

o Molecular docking performed to achieve ligand-receptor complex with
optimized conformation with the intention of possessing less binding free
energy.

' Abbreviations:-

EDGs - electron donating groups; MCF-7 - Michigan Cancer Foundation-7;

MTT assay - methyl thiazolyl tetrazolium.

Key Words: Chalcones, Claisen-Schmidt, MCF-7, ICs, anti-proliferative, MTT
assay.

Introduction

Breast cancer is the most prominent form of cancer prevalent among
females, estimating 15% of total deaths reported due to cancer [1]. Initial
treatment for breast cancer and its absolute benefits vary according to the
patients characteristics [2]. Stages of breast cancer progression, the residual
recurrence free survival was noted to be 89% for 5 year with 7% risk of cancer
recurrence in all three stages [3]. The chalcones can acts as versatile scaffold in
the design of new anticancer drugs. Chalcones are reported to encompass
pharmacological potentials as molecular targeted approaches to cancer therapy
and prevention [4], antibacterial [5], antimicrobial, antileishmanial agents [6]
antioxidant and antimalarials [7-8]. Chalcone analogues having imine fragment
are found to exhibit a strong antiangiogenic effect [9]. Anti-cancer activity was
also shown by isatin-linked chalcones and benzofuran substituted chalcones
[10-11]. The hydroxyl group substitutions in chalcones have been shown to play
a key role in their anticancer activities [12]. These findings encouraged us to
synthesize novel chalcones with different substitution patterns and investigate
their anti-proliferative activity against human breast cancer cell line
(MCE-7).

The synthesis of chalcones was reported by various methods like Suzuki
reaction [13], Fries rearrangement catalyzed by TiCl, [14], Friedel-Crafts
acylation of phenols [15], Wittig reaction [16] or by Claisen-Schmidt
condensation [17]. The different condensing agents used are alkalies,
hydrochloric acid and anhydrous aluminium chloride. In the present work we
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used the most convenient method i.e., the Claisen-Schmidt condensation which
is a single step, rapid with excellent yields as compared to other methods,
involving condensation of equimolar quantities of substituted aromatic
acetophenones with substituted aromatic aldehydes in the presence of aqueous
alcoholic alkalis. Alkali particularly aq. NaOH has been the most widely used as
condensing agents for synthesis of chalcones [18]. It is used as an aqueous
solution of suitable concentration from 10% to 60%. The substituted 3,5-
substituted-2-hydroxyacetophenones ~ were  condensed  with  2-ethoxy
benzaldehyde in aqueous alkaline medium using 40% NaOH, up to 3 mL by
maintaining the temperature 0-5 °C, the reaction mixture was kept overnight
then neutralized by dilute hydrochloric acid which is then crystallized by glacial
acetic acid.

Results and discussion:

Chemistry:

All the novel ethoxy chalcone derivatives substituted with electron donating
groups (EDGs) and the hydroxyl group in ring-A at ortho position. The major
substitutions in ring-A are electron donating halogens (ClI, Br, 1) and CH; groups
presents on meta positions and in the ring-B, -OEt group is substituted at ortho
positions.

The 2a, 2b, 2c, and 2d series of chalcones were synthesized from the
reactions of an equimolar quantities of a  3,5-substituted-2-
hydroxyacetophenones (a, b, ¢, d) with appropriate with 2-ethoxy benzaldehyde
(1) to afford (E)-3-(2-ethoxyphenyl)-1-(2-hydroxy-3,5-substituted phenyl)prop-
2-en-1-one 2(a-d), using Claisen-Schmidt condensation in cold condition,
maintaining the temperature 0-5 °C, by the addition of ag. base [19].
In the Claisen-Schmidt reaction, the concentration of alkali used 40 %. The
reaction mixture was stirred vigorously for two hours then kept overnight,
neutralized with 10% dil. HCI, crystallized by glacial acetic acid.

Synthesis of ethoxy chalcones : Scheme-1:

A solution of substituted acetophenone (a-d) (1 mmol) and appropriate
amount of aromatic aldehydes (1) (1 mmol) in 25 ml RB flask with magnetic
stirrer bar in ethanol (15 mL) was cooled to 0-5 °C in an ice bath, then added
aqueous 40%, NaOH drop by drop slowly. The reaction mixture was
magnetically stirred for two hours and then left overnight, monitored by TLC.
The reaction mixture was diluted with ice cold water and neutralized using 10%
dil. HCI. The targeted chalcones were separated as colored solids, further
purified by crystallization using glacial acetic acid, which afford the chalcones
2a, 2b, 2c, and 2d. The characterization of synthesized compounds was
performed based on spectroscopic evidences.
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Scheme-I:
OH O O Rj OH O R,
R
' 4 HJK@ EtOH/NaOH 1 O 7 O
0-5 °C, 40% NaOH
R> R,
(a-€) 1)
R,=Br/l
R,=CI/CHs/1 (R3= OEY) 2a, 2D, 2¢, and 2d
2.1.1. Spectral interpretation of (E)-3-(2/4-ethoxyphenyl)-1-(2-

hydroxy-3,5-substituted phenyl)prop-2-en-1-one(2a-d):

IR Spectra of chalcones:

The IR band in the range 1334-1349 cm™ indicate the presence of (-
OCH,CHa) groups, a band in between 1561-1580 cm™ indicate the
presence of (>C=C<) (olefinic) group. The band 1628-1646 cm™ suggest the
presence of (>C=0) group. A band ranges from 3431-3455 cm*
indicates the presence of (Ar-OH) group. [20]

'H NMR spectra of chalcone derivatives:

The ethylenic protons nearer the carbonyl group are called H, and Hg
protons. The H, protons of chalcones show chemical shift at higher field than
those of Hg protons. This is possibly due to the polarization of the >C=C<
double bond in the system being predominately caused by the carbonyl group so
as to make electron density at a-position than at B-position. The H, and Hg
protons of chalcones occur as two doublets (J = 16 Hz) in the H, ranges of 6
8.19-8.26 ppm and Hg in the range of § 7.76-7.93 ppm in the *H NMR spectra.
However o, B doublets with respect to carbonyl group are coalesced with
aromatic protons, these values are in agreement with the literature values [21].

The -OH group appear as a 'H singlet at § 13.53-13.93 ppm for chalcone
derivatives. The high frequency region of these protons may be due to the
intramolecular hydrogen bond formed with the carbonyl group. The quartet of —
OCH,- for two protons appear at & 4.17-4.23 ppm, the triplet of —-CHj; of ethoxy
group for three protons appear at & 1.57-1.64 ppm and the six aromatic proton
multiplet appear in the range of & 6.96-7.89 ppm for chalcone derivatives. In 2d
derivatives of chalcones, the singlet for 3H (-CHj;) appear at 6 2.35 ppm.
3C NMR spectra of chalcones derivatives:

In the *C NMR of chalones, the carbonyl carbons appear in the range &
192.1- 193.9 ppm. The a- and B-carbon atoms with respect to carbonyl group
gave rise to characteristics signals in between & 128.2-131.4 and & 138.3-143.6

ppm.
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HRMS spectra of chalcone derivatives: The structures of all obtained
compounds were supported by HRMS.

Anti-proliferative effects of Chalcones on Breast cancer cells (MCF-7):
It’s Structure Activity Relationship:

Chalcones synthesized in present study were tested for their antiproliferative
effects for 24 hours at 37 °C in CO, incubator using the methyl thiazolyl
tetrazolium (MTT) assay on a human oestrogen receptor positive breast cancer
cells (MCF-7).

The compounds 2a, 2b, 2c and 2d showed significant reduction in cell
viability at concentration of 15 uM. It is evident, that these compounds showed
more than 50% cell death. The 2a, 2b, 2¢c and 2d chalones have shown
significant reduction in cell viability at concentration of 60 uM, which was
evident that these compounds showed more than 50% cell viability. The effect
of electron withdrawing and electron donating substituent to antiproliferative
effect and the concentration used at 15, 30 and 60 uM effect was assessed by
making following comparison.

The electron donating —OH group is present at ortho position to carbonyl
group of ring- A, on all derivatives of 2a, 2b, 2c and 2d chalcones. The
hydroxyl group substituted chalcones have been reported to play a key role in
anticancer activity of chalcones [22]. The chalcones with —OH group at ortho
position in ring-A showed potent and significant antiproliferative effect on
MCEF-7 cells. The results suggests that the —OH group present on ring-B and its
position on B-ring was important in determining the potency and selectivity
[23].

The 2a, 2b, 2¢ and 2d of ethoxy chalcones in our study in which —OH group
at ortho position showed significant reduction in cell viability at 15 uM for 2a,
2b, 2c and 2d at 30 uM, With respect to substitution pattern present on ring-A
showed that, at 15 uM concentration the 2a, 2b, 2c and 2d of chalcone
showed significant reduction of cell viability, at 30 uM. As researchers
reveal that, the —OCH; group present on either ring-A or ring-B showed potent
anticancer activities [24-26]. The recent publications of anticancer and
molecular docking studies of chalcone derivatives, namely (E)-3-(3-ethoxy-4-
hydroxyphenyl)-1-(4-hydroxyphenyl)prop-2-en-1-one [27], showed significant
anticancer activity.

In case of the chalcones 2a, 2b, 2c and 2d having electron donating —OEt
group at ortho position on ring-B, it was found that compound 2a, 2b, 2c and 2d
showed significant anticancer activity with 1Csy value of 13, 10.9, 11.2 and 11.7
uM respectively. Among the derivatives tested, 2b was found to have
significant I1Cs, value of 10.9 uM.
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Table 1: 1Cs, values of ethoxy chalcones.

Sr. No Compound Code Compound Structure 1Csp value
(nM)
1 2a 13
2 2b 10.9
3 2c 11.2
4 2d 117

Figure: 1. MTT assay for ethoxy chalcone derivatives in MCF-7 cell line.
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Conclusion

In summary 2a, 2b, 2c and 2d (E)-1-(2-hydroxy-3,5-substituted phenyl)-3-
(2-ethoxy phenyl)-prop-2-en-1-one were synthesized. These derivatives
containing electron donating groups -OH, halogens ( Cl, Br, I) and CHjs, in 2a,
2b, 2c and 2d chalcones the —OEt group present on ortho position of ring- B
were synthesized and studied for their anticancer properties.

The synthesized compounds were subjected for antiproliferative activities
against breast cancer cell line (MCF-7). The structure activity and relationship
(SAR) has been examined to evaluate between the chalcone composition and
anti-breast cancer activities. We found that chalcones 2a, 2b, 2c, and 2d showed
significant anticancer activity with 1Cs, value of 13, 10.9, 11.2, and 11.7
uM respectively and binding energy of -8.7, -9.2, -8.5 and -8.6. In the series of
the entire tested derivatives, the present data demonstrate that, (E)-1-(3-bromo-
2-hydroxy-5-methylphenyl)-3-(2-ethoxyphenyl)prop-2-en-1-one (2b) found to
have great potential and effective anti-breast cancer activity with I1Cs, value of
10.9 uM.

3. Experimental Section:

3.1.1. Chemistry:

The chalcones are synthesized in laboratory by Claisen-Schmidt
condensation of substituted aromatic acetophenones with ethoxy benzaldehyde
in alkaline medium. The purity of the compounds was checked by thin-layer
chromatography on silica gel G plates of 0.5 mm thickness as stationary phase
and combination of n-hexane: ethyl acetate in different ratios as mobile phase.
The IR spectra of the synthesized compounds were recorded on a Fourier
Transform IR spectrometer (model Shimadzu 8700) in the range of 400-4000
cm™ using KBr pellets.

'"H NMR spectra was recorded on Bruker 400 MHz NMR spectrometer
using CDClI; and the chemical shifts (8) reported are in ppm downfield using
tetramethylsilane (TMS) as internal reference. **C NMR spectra was recorded
on Amx-100 MHz NMR spectrometer using CDClI; and the chemical shifts (5)
reported are in ppm downfield using tetramethylsilane (TMS) as an internal
reference. The NMR data is reported as follows: chemical shift, multiplicity (s =
single, d = doublet, t = triplet, q = quartet, m = multiplet. The coupling constant
(J) is given in Hz. HRMS was recorded using ESI-TOF technique. The purity of
all new derivatives was confirmed by elemental analysis (CHN) using thermo
finnigan flash EA 1112 Thermo Finnigan with more than 95%. The melting
points were determined open capillary method and are uncorrected.
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General procedure for the synthesis of ethoxy chalcones:-

The 2a, 2b, 2c and 2e chalcones were synthesized from the reactions of an
equimolar quantities of a 3,5-substituted-2-hydroxyacetophenones (a-d) (1
equiv.) was taken in RB flask, dissolved in minimum amount of ethanol (5 mL)
with appropriate ethoxy benzaldehyde (1) (1 equiv.) in an ice bath by
maintaining the temperature 0-5 °C, then the aqueous solution of alkali 40%
NaOH about 3 mL was added drop by drop during 15 minutes slowly. Here
noticed the color of reaction mixture changed stirring was continued two hours
vigorously. The reaction mixture was kept overnight, after completion of
reaction monitored with TLC, it was quenched with crushed ice. Then it was
neutralized by drop wise addition of 10% dil HCI. The obtained solid was
filtered dried and crystallized with glacial acetic acid, ravishing colored novel
derivatives of chalones obtained to give (E)-3-(2-ethoxyphenyl)-1-(2-hydroxy-
3,5-substituted phenyl)prop-2-en-1-one 2a, 2b, 2c and 2e were obtained with 2-
ethoxy benzaldehyde (1), by using Claisen Schmidt condensation [19].

(E)-1-(3-Bromo-5-chloro-2-hydroxyphenyl)-3-(2-ethoxyphenyl)prop-2-en-
1-one (2a).

Color = Yellow solid, yield = 83%, mp 134-136 °C; IR (KBR cm™): 3431,
1634, 1562, 1340 cm'™; "H-NMR (400 MHz, CDCls): § 13.67 for (s,1H, -OH) ,
8.22-8.26 (d, J =16 Hz, 1H, H,), 7.76 - 7.79 (d, J = 16 Hz, 1H, Hg), 6.97 - 7.88
(m, 6H, Ar-H), 4.18 - 4.23 (g, 2H, -OCH,), 1.58 - 1.62 (t, J = 16 Hz, 3H): **C-
NMR (100 MHz, CDCly): 6 193.1, 158.9, 158.7, 143.7, 138.3, 132.8, 131.1,
128.2, 123.6, 121.0, 121.1, 120.8, 119.8, 112.9, 112.1, 64.1, 14.8; HRMS (ESI-
MS) calcd. for C1;H14BrClO;: 380.9888 [M + H]*, found 380.9881; Elemental
analysis (CHN) Calculated for Cy7H14BrCIlO;: C, 53.50; H, 3.70; found: C,
53.41; H, 3.76.

(E)-1-(3-Bromo-2-hydroxy-5-methylphenyl)-3-(2-ethoxyphenyl)prop-2-en-
1-one (2b).

Color = Yellow solid, yield = 86%, mp 140-142 °C; IR (KBR cm™): 3431,
1628, 1561, 1339 cm™; *H-NMR (400 MHz, CDCls): & 13.53 for (s, 1H, -OH),
8.20 - 8.23 (d, J = 12 Hz, 1H, H,), 7.89 - 7.93 (d, J = 16 Hz, 1H, Hg), 6.96 -
7.69 (m, 6H, Ar-H), 4.17 - 4.22 (q, 2H, -OCH,), 1.57 - 1.61 (t, J = 16 Hz, 3H);
BC-NMR (100 MHz, CDCls): § 193.9, 158.7, 157.8, 142.4, 140.3, 139.8, 132.3,
130.7, 129.9, 128.9, 128.7, 123.3, 120.7, 120.5, 112.1, 64.0, 20.3, 14.8; HRMS
(ESI-MS) calcd. for CigH;,BrOs: 361.0434 [M + H]*, found: 361.0438;
Elemental analysis (CHN) Calculated for C,gH;7BrO3: C, 59.85; H, 4.74; found
C,59.72; H, 4.81.
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(E)-1-(5-Chloro-2-hydroxy-3-iodophenyl)-3-(2-ethoxyphenyl)prop-2-en-1-
one (2c).

Color = red solid, yield = 83%, mp 145-147 °C; IR (KBR cm™): 3431, 1629,
1562, 1334 cm™; 'H-NMR (400 MHz, CDCly): & 13.88 (s,1H, -OH) , 8.21 - 8.25
(d,J =16 Hz, 1H, H,) , 7.91 - 7.95 (d, J = 16 Hz, 1H, Hg), 6.97 - 7.89 (m, 6H,
Ar-H), 4.17 - 4.23 (g, 2H, —OCHy,), 1.58 - 1.62 (t, J = 16 Hz, 3H); “*C-NMR
(100 MHz, CDCl,): 6 193.9, 160.9, 158.9, 144.2, 143.6, 132.8, 131.1, 129.1,
124.2, 123.0, 120.7, 120.2, 119.6, 112.1, 87.3, 64.1, 14.8; HRMS (ESI-MS)
calcd. for CyH1,ClIOs: 428.9749 [M + H]', Found: 428.9746; Elemental
analysis (CHN) Calculated for C;H14ClIO3: C, 47.63; H, 3.29; found C, 47.56;
H, 3.23.

3.1.2. (E)-1-(2-hydroxy-3,5-diiodophenyl)-3-(2-ethoxyphenyl)-
prop-2-en-1-one (2d).

Color = dark red solid, yield = 75%, mp 168-170 °C; IR (KBR cm™): 3455,
1646, 1580, 3443, 1399 cm™; "H-NMR (400 MHz, CDCls): & 13.93 for (s, 1H, -
OH), & 8.18-8.23 (m, 3H) H, merged with aromatic two hydrogen’s, Hg; 7.81 -
791 (d, J = 16 Hz, 1H), 6.96 - 6.99  (m, 4H, Ar-H), 4.18 - 4.23 (q, 2H, -
OCHy), 1.58 - 1.64 (t, J = 24 Hz, 3H,); BC-NMR (100 MHz,
CDCl,): 192.8, 161.9, 159.0, 152.03, 145.7, 138.3, 132.7, 131.4, 123.0, 121.9,
120.8, 119.8, 112.1, 88.4, 80.1, 64.1, 14.9; HRMS (ESI-MS) calcd. for
C17H141,03: 520.9105, [M + H]", Found: 520.9100 ; Elemental analysis (CHN)
Calculated for Cy7H141,03: C, 39.26; H, 2.71; found C, 39.32; H, 2.65.

Biology.
The human breast cancer cell lines (MCF-7):-
Methods: Maintenance of cell line and MTT assay:

The human breast cancer cell lines, MTT (3-(4, 5-dimethylthiazole-2-yl)-2,
5-diphenyl-2H-tetrazolium bromide) colorimetric assy is commonly used to
determine mitochondrial reductive function and hence is a good indicator of cell
inhibition of growth. After incubation of cells with a range of concentration of
compounds the MTT assay [28], in combination with cell viability of controls
containing no compounds can be used to obtain an ICsy value. This is the
concentration of compounds where 50% of cells are viable.
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MCEF-7 cell line was obtained from National Center for Cell Science
(NCCS), Pune. Cells were maintained in DMEM medium (HIMEDIA,
Cat.No.:-AL007A-500ML) with 10% FBS (HIMEDIA, RM9955-500ML) with
5% CO, at 37 °C. The compounds were dissolved in dimethyl sulfoxide
(DMSO) (Molecular grade) and treated with concentration of 15, 30, and 60
micromoles. Cells in control set were treated with vehicle. For MTT assay,
approximately 5000 cells were seeded per well in 96 well plates. The cells
attached to plate were preceded for treatment for desired drug concentration and
incubated for 24 hours at CO, incubator at 37 °C. After incubation time, each
well was added with 10 micro liters of MTT reagent (HIMEDIA; Cat.
No.TC191) (5mg/ml), the cells were then incubated for 2-4 hours until the
purple precipitate was visible [29-30]. The precipitate was then dissolved with
DMSO and the absorbance was recorded at 570 nm.

Molecular Docking:-

The main objective of molecular docking is to achieve ligand-receptor
complex with optimized conformation with the intention of possessing less
binding free energy. The net evaluated binding free energy is expressed in terms
of various parameters like hydrogen bond, tortional free energy, electrostatic
energy, dispersion and repultion, dissolvation, total internal energy.* Molecular
docking consists of three major steps like Ligand preparation, protein
preparation, and grid preparation. Here Autodock Tools version 1.5.6rc2 was
used. The structures of the compound were obtained from IR, '*H NMR, *C
NMR, LCMS, HRMS, and elemental analysis.

Preparation of ligand :-

SDF file was run through the Marvin view application for cleaning the
structure into 2D and 3D form and then the cleaned structure were saved into
Mol2 format. Later the structures were run through Autodock tool to set the
number of torsions and save the ligand into PDBQT format. To compare these
ligand structures, standard compound for breast cancer drug like Cisplatin *
was used.

Preparation of protein:-

PDB structures Zitex was retrieved from protein data bank
(http://www.rcsh.org) using their using their PDB ID (Zitex). Here the protein
in opened in Biovia Discovery Studio Visualizer 4.1
(http://accelrys.com/product/discovery-studio) to remove the water molecules
and other ligand group followed by addition of polar hydrogen atoms. Later
they were saved in PDBQT format files. Ligplot is generated to calculate the X,
Y, Z coordinates from PDBSUM database.

Preparation of grid:-

In the grid preparation the target protein PDB structure is opened into

Autodock and instantly they will be converted to PDBQT file along the same
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path. The arrangement of X. Y.Z co-ordinates as 60x60x60 obtained from
Ligplot is set and the file is saved to GPF (Grid parameter file) format. Default
optimization parameters were done in order to involve active residue sites with
Lamarkian Genetic Algorithm and docking was run using Autodock tool.* after
completion of docking most suitable conformations were retrieved based in
lowest binding energy (kcal/mol). After docking the structure obtained were
examined for specific amino acid or hydrogen involved in ligand-protein
interaction. This was done by opening the complex in the discovery-studio
visualized.

Sr. No. Ligand Binding Affinity rmsd/ub rmsd/lb

2itx_2a

1 -8.7 2.023 1.133
2itx_2b

2 -9.2 0.278 0.278
2itx_2c

3 -8.5 2.08 1.159
2itx_2d

4 -8.6 2.017 1.003

Acknowledgement:

The author Dr. Ravi Ramlu Vidule is thankful to UGC, New Delhi for granting FDP.
Authors are thankful to Prof. R. Nagarajan, School of Chemistry, University of Hyderabad for
giving permission to use laboratory facilities under UGC-NRC scheme. Specially thankful to
Dr. Rajan Abraham, Asst. Professor, Dept. of Chemistry, Kammavar Sangam College of Atrts and
Science, Theni (TM)-625534 for sharing his ideas and support during the work. The author
acknowledges Dr. Anwita Mudiraj, Research Associate, Department of Biotechnology and
Bioinformatics, School of Life Sciences, University of Hyderabad for constructive suggestions.
Highlights:-

o A novel series of substituted chalcones were designed and synthesized by

Claisen-Schmidt condensation.

o Structure of the all synthesized compounds is elucidated by FT-IR, 'H NMR,

BC NMR, HRMS, and elemental analysis.
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(&
LIS

e The synthesized analogs were screened for antiproliferative activity against
human breast cancer cell line (MCF-7) in Vitro.

e Molecular docking performed to achieve ligand-receptor complex with
optimized conformation with the intention of possessing less binding free
energy.

o All products are showing potent anticancer activity.
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Abstract

The excess use of chemical fertilizers and pesticides, insecticides have made
soil sick, thereby losing important micronutrient and mineral that is associated
with the growth of plants. It has also caused environmental hazards affecting
human health. Farmers are encouraged to undertake organic farming and
chemical free method of cultivation of crops. Animal wastes and plant residues
like dried leaves are converted into nutrient rich vermicompost in organic
farming. In the present investigation the vermiwash was collected from the
vermiculture bed using Eiseniafetida species of earthworm. Its effect on the
growth of Dianthus was studied. Dianthus is a flowering plant. Vermiwash was
collected from the vermiculture bed prepared by using standard method.
Vermiwash is brown colored liquid. It is a collection of excretory products and
excess secretion of earthworms along with micronutrients from soil and
digested organic materials. Vermiwash was sprayed on the potted Dianthus
plant. Vermiwash provides more bio available nutrients to plant over time and it
also has growth promoting biochemical factor which is not found in the
conventional compost and also cannot be made available by chemical fertilizers.
There was increase in the growth of plant and also number of flowers increased

as compared to the untreated plant.

Key words: Vermiwash, Eiseniafetida, Dianthus

Introduction

The excess use of chemical fertilizers and pesticides, insecticides have made
soil sick, as it lost important micronutrient and mineral that is associated with
the growth of plants. It has also caused environmental hazards affecting human
health. Millions of tons of animal, agro and kitchen wastes are produced
annually leaving odour and pollution problems. In recent years much attention
is being paid to manage organic wastes. Farmers are encouraged to undertake
organic farming and chemical free method of cultivation of crops. Animal
wastes and plant residues like dried leaves are converted into nutrient rich
vermicompost in organic farming. Vermicomposting by earthworm is an eco-
biotechnological process that transforms energy rich and complex organic
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material / substances to a stabilized vermicompost. During composting the
nutrients are released and converted into soluble and available forms to plants.
The molecular techniques can further enhance understanding of the interactions
between earthworms and microorganisms and their functional significance.

The commonly used species of earthworm in vermiculture is Eiseniafetida. It is
a surface dweller that scavenges organic wastes. It is also well adapted to
different climatic conditions including variable temperatures, moistures, pH
level. It is a commercial; species. Ot is found in manure piles on farms or fields.
It has excellent composting abilities. Earthworms play a vital role in the growth
of plants. It is possible to effect quick change over for sustainable agriculture by
harnessing new vermicompost technology to soil. Vermiwash is brown colored
liquid. It is a collection of excretory products and excess secretion of
earthworms along with micronutrients from soil and digested organic materials.
It could be utilized effectively for sustainable plant production at low input
basis green farming (Edwards et al., 2004). Vermiwash was sprayed on the
potted Dianthus plant. Vermiwash provides more bio available nutrients to plant
over time and it also has growth promoting biochemical factor which is not
found in the conventional compost and also cannot be made available by
chemical fertilizers. In an experiment by Brintha and Govindarajan it was
shown that the nutrient content of nitrogen, phosphorus and potassium
significantly increased in MSW vermicompost.

Material and methods

A plastic vessel of 15 litre capacity was taken. A hole was made in the centre of
the vessel. It was sealed with pebbles. Vermiculture bed was prepared and
mature e.fetida were introduced. The set up was left undisturbed for about 20
days. The water was sprayed everyday to maintain the moisture of the bed. On
the 21st day 1 liter water was poured over the bed. The seal at the bottom of the
vessel was removed the liquid was then collected. This is called as
“Vermiwash’. The vermiwash was stored in tightly closed 500 ml bottle.
Physicochemical analysis was undertaken

Methods of preparation of vermiwash

Large container made of plastic was selected. Drill a hole in the center. A base
layer of gravel, small pieces of bricks are placed of 10- 15cm. above the gravel
a layer of coarse sand of 15 cm is put. Over it pre-decomposed organic wastes
of 40- 45cm were put. All layers were moistened using water. A layer of
vermicompost was put over it. To get vermiwash continuously, a mud pot holes
with was suspended. Small bamboo sticks were placed in the holes so water
would trickle down. About 3- 4 litres of water was collected daily. After 10
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days vermiwash starts forming in the container. earthworms for the project was

procured from M. Phule college of agriculture, Pune, India.

Chemicals required : FeCl2, dil. H2S04, sodium phosphate and Urea.

Test for presence of nutrient

e For nitrogen test : Sample + FeCl2. Boil the mixture. Add 1-2 drops of
dil.LH2SO4. FeSO4 is formed giving blue color with the liberation of
ammonia gas. It is an indication of presence of nitrogen in the mixture.

@ Test for calcium: test sample+ sodium phosphate. Precipitate of calcium is
formed.

e Test for Iron: the test is based on indicator molecule called
1,10phenanthroline. The indicator is added in the sample that produced
orange- red color solution indicating the presence of iron.

@ Test for Urease: in the sample urea is added that resulted in formation of red
color which then converts into pink indicating the presence of Urea.

Result and discussion

Vermiwash is the collection of excretory products and excess secretion of
earthworms along with micronutrients from soil and digested organic matter and
molecules. As the main substrates presented in the wastes is rich in micro and
macronutrients, the resultant complex materials can easily broken by secretary
enzymes of earthworms. The physic- chemical, nutritional and biochemical
parameters were observed in the present study that include iron, nitrogen,
calcium and urea produced in vermiwash. The presence of earthworms in soil
and the conditions of soil affects the parameters in plants for its growth. The
vermicompost resulted from the ability of earthworms to consume a wide range
of of organic residues such as sewage sludge, animal waste, crop residues and
industrial wastes. It becomes a valuable manure and is rich in macro and
micronutrients, plant growth promoters, hormones, vitamins and
microorganisms. the present investigation was carried out in this direction. The
use of vermiwash on plant resulted in increase in growth of parameters like the
length of root, and shoot, number of leaves and twigs. The germination
percentage and seedling growth in terms of length of hypocotyl and radical was
maximum in 10% vermiwash treatment (Fathima and Sekar) The alkalinity,
nitrogen and protein levels were more in the experiment. All this indicates that
there is presence of all the nutrients in the vermiwash produced by the action of
Eiseniafetida. According to Umamaheshwari and Vijayalakshmi, 2003 it also is
capable of working on strong pollutants like paper mill sludge and
petrochemical sludge (Rajeshbhanu et al., 2005). the role of earthworm in the
production of vermiwash also depends on the type and nature of organic input.
the quality of the parameters of the analyzed samples increased with the
increase in number of days of composting( Curry and Olaf, 2007). It was also
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observed that the plants treated with vermiwash were reduced insect-pest
population (SudhanshuVermaet al). The present study thus offers promotion of
organic farming and sustainable agriculture. Vermiwash provides the biological
available nutrients to plants over a period of time and it also has biochemical
factors which is not found in the conventional compost and also not found in the
chemical fertilizers. Use of vermiwash can also reduce and also has the potential
to stop the use of chemical fertilizers, pesticides.

Observation

Vermiwash is brown colored liquid. It is a collection of excretory products and
excess secretion of earthworms along with micronutrients from soil and
digested organic materials. Nitrogen, Calcium, Iron, Urease are present. the
biomass i.e the height, length of the Dianthus plant is increased. the number of
flowers are also increased in vermiwash treated plants. It is as observed by
laboratory scale trial showed effectiveness of vermiwash on Cowpea plant
growth (Zambareet al).

Conclusion

Vermiwash revealed potential application in sustainable development in
agriculture biotechnology with respect to its origin, cost effectiveness, easy
availability, time saving, reliability and ecofriendliness.
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Abstract

The present study focuses on the influence of NaCl salinity on the activity of
Glutamine Synthetase and Glutamate dehydrogenase in the leaves of Crotalaria
L. Species. A sand culture technique was employed. Around 30 seeds were
grown in polyethylene culture containers containing acid free silica sand.
Hoagland nutrient solution (2 litres) was added to these plants after every 6"
day throughout the crop duration. After one month of establishment the plants
were subjected to treatment of sodium chloride following levels of NaCl were
selectedO (control), 50, 100 and 150 mM for salt tolerance studies and then the
activity of Glutamine Synthetase was studied. It was noticed that increasing
salinity stimulated GS activity in the leaves of C. juncea Var. K-12 Yellow,
while there was decrease in the activity of GS in C.juncea, C. retusaand C.
verrucosa with increasing salinity. The activity of GDH increased in the leaves
of all species of Crotalaria maximum increase was observed in leaves of C.
retusaand least in C. juncea.

Keywords: Crotalaria, GDH, GS, NaCl salinity

Introduction

Soil Salinity is a global problem and it is found to be more prominent in arid
and semiarid regions of the world and the cause is limited rainfall, high
transpiration & high temperature soil salinity causes a number of metabolic
changes in plants such as reduced water absorption, specific ion toxicity altered
nutrient uptake and metabolism, reduction in chlorophyll content and
photosynthesis, due to which there is reduction in plant growth and
development (Bartels 2013)Roychoudhury et al. 2015
In plants nitrogen and carbon metabolism is greatly influenced by NaCl Stress
and it occurs in physiological and biochemical processes (Ashraf & Harris
2004, Anjumetal. 2017) Increased NaCl levels cause interference in nitrogen
assimilation and reduction in nitrogen level in plants Flores etal. 2004, Debouba
etal. 2007) Higher plants mostly fix nitrogen by first reducicng its inorganic
form (NO3) to NH,and then incorporating it into organic form Hachiya &
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sakakibara 2017) Glutamine synthetase Glutamate dehydrogenasecycle are the
two pathways involved in yielding glutamine and glutamate (Liu — C Von kliren
2017)

GS and GDH are the enzymes which play an important role in amino acid
assimilation which yield protein. The aim of the present investigation is to
determine the changes in the activity of GS & GDH in leaves of Crotalaria
.Species

Materials and Methods
Seeds of Crotalaria L. Species were obtained through the courtesy of Sunnhemp
Research Station Pratapgarh U.P. India.

A sand culture technique was employed. A total of 30 seeds were sown in
polyethylene culture containers (42 cm x 31 cm) with 2 holes at the bottom, one
on each side containing acid free silica sand of about 10 meshes. Hoagland
nutrient solution (2 liters) was added to these plants after every 6"throughout
the crop duration. After one month of establishment, the plants were subjected
to treatment of sodium chloride, Following levels of NaCL were selected O
(control), 50, 100, and 150 mM. The salt treatment was given along with the
culture medium twice a week alternating with equal amount of water to avoid
evaporation and excess salt accumulation.

Glutamine Synthetase (EC 6.3.1.2) :

GS activity was determined according to the method of Lea (1982) 0.5 g
material was homogenized in 10 ml ice cold extraction medium (0.5 mM
EDTA, 1 mM DTT, 2 mM MnCl,, 20% glycerol in 50 mM imidazole acetate
buffer pH 7.8). The extract was filtered through double layered cheese cloth,
and filtrate was centrifuged at 10,000 g for 15 min at 0-4°c. 0.25 ml of the
enzyme preparation (supernatant) was incubated in 1 ml of assay mixture (12.5
mm glutamate, 5 mM ATP, 10 mM MgCl,, 6 mM hydroxylamine hydrochloride
and 2 mM EDTA in 100 mM Imidazole acetate buffer pH 7.8).
Two sets were prepared - first for 0.0 min in which the reaction was
immediately terminated by adding 1 ml FeCls, reagent (mixture of 6gFeCls,
2.11 ml concentrated HCL and 3.27 g TCA in 100 ml distilled water) and the
second for 15 min in which the reaction was terminated after 15 min. Change in
optical density was recorded at 540 nm.
Blank was prepared wusing distilled water in place of enzyme.
Enzyme activity is expressed as AOD min™ mg™protein.

I1) Glutamate Dehydrogenase (EC 1.4.1.3) :

GDH was studied following the method described by Jain and Srivastava (1981)
with slight modification. 0.5 g leaves were homogenized in 10 ml ice cold
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extraction medium containing 120 mM sucrose, 0.6 mM EDTA, 0.3 mM
Cysteine in 15 mM phosphate buffer pH 7.5. The extract was filtered through
double layered cheese cloth and the filtrate was centrifuged at 5000 g for 15 min
at 0-4°c. All the operations during enzyme isolation were carried out at 0 to 4°C
(0.2ml enzyme was mixed with 2.8 ml assay mixture containing 4 mM a-keto
glutarate, 30 mM ammonium sulphate and 0.5 mM NADH in 400 mM
phosphate buffer pH 8.1. The reaction was started by adding enzyme and
decrease in absorbance at 340 nm following the oxidation of NADH was
recorded continuously for every 30 seconds till 4 min on double beam UV
spectrophotometer (Shimadzu-190) 0.2 ml distilled water in place of enzyme
served as a blank.

The enzyme activity is expressed as AOD min™ mg™ protein.

Results

Effect of NaCl salinity on activity of GS in leaves of Crotalaria species is
depicted in Fig. 1 it can be noticed from the figure that increase in salinity has
stimulated GS activity in leaves of C. juncea var. K-12 yellow while there is
decrease in the activity of C.juncea, C.retusa&C.verrucosawith increase in
salinity.

The influence of NaCl salinity on the activity of GDH in the leaves of Crotalaria
is depicted in Fig. 2 it appears that the activity of GDH is stimulated in the
leaves of all species of Crotalaria. Maximum increase in GDH activity has been
observed in leaves of C.retusa and least in C.juncea. In C.juncea increase in
GDH activity is observed only at 100mM NaCl salinity while in C.juncea
var.K-12 yellow increase in GDH activity is observed only at higher salinity
levels.
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Discussion

GS has an important role in the assimilation of toxic NH; derived from NH,"
root uptake nitrogen fixation NO; reduction and photorespiration GS is the main
enzyme of NH; assimilation. These enzyme catalysesNHsinto glutamine and
transfers inorganic nitrogen into organic nitrogen.Ashraf etal. 2018 are the
opinion that increasing NaCl concentration causes a marked decrease in GS
activity.Kwinta &Cal 2005have reported that the activity of GS was decreased
in shoots of Triticale seedlings and slight increase in roots which was
16%.Nathawat etal. 2005 and Siddhique etal. 2009 have reported decrease in
GS activity under increased level of salinity in Brassica juncea.According to
Wang etal. 2007 GS activity is decreased under salinity stress and it may be
attributed to direct inhibition of the enzyme Wei etal. 2008low GS enzyme
synthesis Kawakami etal. 2013 low availability of glutamate Debouba etal.
2006 are also in accordance to this low enzyme synthesis due to low availability
of glutamate. Taxeria and Fidago 2009 have observed that the GS activity and its
transcript accumulation is affected by salt stress in an organ dependent manner
with increase ammonia assimilation in roots and decrease assimilation in leaves
of potato plants.Younesi & Moradi 2015 have reported decrease in GS activity
in nodules of Medicago sativa the activity decreased with 50 mm NaCl
treatment.

The essential function of GDH enzyme is the deamination of glutamate to
provide carbon skeletons and reducing power for plant cells. Glutamate is a
central intermediate of nitrogen metabolism Forde & Lea 2007Robinson
etal.1991Kwinta&Cal 2005 have reported increase in the enzyme in both roots
and shoots under 100mM NaCl nutrition. In Triticale and hexapiloide seedlings
they are of the opinion that NaCl inhibited NH, assimilation as a result
accumulation of NH, ions in the plant cells lead to stimulated GDH activity.
Surabhi etal.have observed an increase in GDH activity due to salt stress may be
an alternative nitrogen assimilation pathway for NH, detoxification and
glutamate synthesis.Ashraf etal. 2018 are of the opinion that there is increase in
GDH activityGDH activity was reported to be increased in salt tolerant rice
cultivar upto 800mmGDH activity in the shoots of was inhibited with the
presence of 200mM NacCl in the growth medium in salicornia(Tinbiao al 2018).

Conclusion

An interspecific difference was evident in Crotalaria regarding the enzyme GS
& GDH and GDH might be probably taking over the function of ammonia
assimilation it appears that GDH is not playing a major role in the process of
ammonia assimilation. The salinity stress effect of nitrogen metabolism is
complicated and complex regulatory mechanisms are involved in it nitrogen
metabolism in response to salinity stress must be known and this could play a
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crucial role in the direction of salinity research in stress physiology further
research at molecular level in understanding enzyme activities and enzyme
expression under salinity stress.
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Abstract

The liquid dielectrics mainly serve as impregnates for high voltage cables,
capacitors and act as heat transfer agents that is for cooling in
transformers.Using Surber’s technique of measuring reflection coefficient from
air dielectric boundary of the liquid dielectric constant (¢) and dielectric loss (&)
of Allyl Amine (AA) with 2-Methoxy Ethanol for different mole fractions of
AA, have been measured at single microwave frequency 9.85 GHz at 30°C.
Density (p), viscosity (1) and squared refractive index (n’), including pure
liquids are reported. Dielectric constant (¢) and Dielectric Loss (£) used to
evaluate loss tangent (tand), molar polarization (P;;) and excess dielectric
parameters. Dielectric and excess parameters are being used to explain the
formation of complexes in the system. The intermolecular hydrogen bonding
interaction between Allyl Amine (AA) AND 2-Methoxy Ethanol (2-ME), has
been investigated by FT-IR spectroscopy.The information about dielectric
behaviour of material gives superior understanding in the selection of solid and
liquid insulating materials. These results confirm that the mixtures form
hydrogen-bonded structures, which are strongly influenced by the numbers of
hydroxyl groups and carbon atoms of the alcohol molecules and vary with the
concentrations of the mixtures.

Keywords: Complex formation, X-band microwave bench, Allyl Amine (AA),
2-Methoxy Ethanol (2-ME)

Introduction
Dielectric analysis of binary mixtures exhibited composition and formation of
complexes by interacting between the molecules. Molecules change its
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characteristics when it forms the complexes. Dielectric evaluations assisted for
detection of the interaction between molecules along with its orientation and
thermodynamic properties’. According to literature, researcher paid attention
towards the amines as one of the constituent components in the binary mixtures
and suggest the strong interaction between the alcohols and amine molecules.”®
Bhupesh G. Nemmaniwar® observed solute-solvent molecular associations in 2-
chloroaniline (2CA) + 2-methoxyethanol (2ME) and 2-chloroaniline (2CA) + 2-
ethoxyethanol. U.Tumberphale® investigated the significant role of dielectric of
binary mixtures for the multiple complex formations formation and they also
proposed the strong interaction between 2-Alkoxyethanols with Aniline
molecules. The formation of 1:1 complexes in ethyl methyl ketone and
ethylenediamine and methyl isobutyul ketone and ethylenediamine at 9.44 GHz
frequencies at 30°C*. The heterogeneous interaction between the unlike
molecules when studied the complex permittivity spectra of 2-butoxyethanol in
anilines'®. When thermodynamic evaluation of the binary mixture of
diisopropylamine (DIIPA) + 2-methyl-1-propanol+2-propanol and + 1-butanol
evaluated, the presence of strong molecular interactions was observed between
the molecules'’. In both systems N, N-dimethylacetamide + methanol N,N-
dimethylacetamide + ethanol ” . Multiple frequency capacitance-voltage (C-V)
measurements of Allyl amine (AA) with water was carried out by Yifan Xu et al
2004, They observed that during film deposition, the insulator dielectric
constant was increased by radio frequency (RF) pulsed plasma polymerization*.
Dielectric Constant measurements are not possible with deposited film layers,
which are very thin insulating sheets sometimes used to prevent material from
adhering to a mold or platen®,

With this background, present paper is focused on the molecular interaction
between binary mixtures of polar liquids. The possible formation of AA and 2-
ME complex may be due to molecular association between these liquids. The
aliphatic 2-ME is amphoteric in nature having (-O-) and hydroxyl (-OH-) group
in the same molecule™ while Allyl amine is a stable organic compound and the
simplest unsaturated amine having extensive pharmaceutical applications. The
presence of (-O-) and (-OH-) groups in 2-ME form intra and intermolecular
hydrogen bonds disturb the binary mixture condition Because ,in solid states,
the amino group of aniline's derivatives has more than two absorption bands.*
In physiologically important systems, hydrogen bonding is responsible for
biological activity. Hydrogen bonding is formed between functional group and
an atom or group of atoms in the same or different molecules™*". Hence, FTIR
spectroscopic studies have been carried out on the binary mixture of AA and 2-
ME.Therefore, the dielectric behaviour of 2-ME and AA mixture is given deep
sense of interest to analyse the molecular interactions and the formation of
complexes in the mixture.
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Materials and Methods:

AR grade Allyl Amine (AA) and 2-Methoxy Ethanol (ME) from S.D fine
chemicals where used without further purification.

Binary mixtures with different mole fraction of Allyl Amine in the mixture were
prepared and kept for six hours in well stoppered bottles to ensure good thermal
equilibrium. The density (p) and viscosity () of pure components and their
mixtures were measured at room temperature by pykometer and oswals’s
vicometer, respectively.

The refractive indices for Sodium-D-lines were measured by Abbe’s
Refractometer. The Dielectric constant measurements were carried out from the
X-band microwave bench of oscillating frequency 9.85 GHz using Surber’s
technique at 30°C™®. FTIR spectra of polar mixtures in different concentration
were carried out by Thermofischer Scientific Nicolet iS5.

Calculations:
The values of (¢) and (§) for low loss liquids are calculated according to
Hestone, W. H.et al ;:1950%°

A A
= l;f]z S o 1)
8 2 A
= ZEIRP ] s (2)
The free energy of activation E, is obtained using relation®
hN Ea
= VeRT ---------------------------------- (3)

Where,
1 is viscosity and V is molar volume of the liquids.

And Molar polarization were obtained using®
£—1\ fM1x1+M2x2

2= ()l ] s (4)
The excess parameters are calculated by the formula defined by
AY = Ym'(lel + XzYz) ------------------------ (5)

Where,
AY-Excess parameter and Ym Dielectric parameters for mixture.

The subscripts m, 1 and 2 represents mixture, component 1 and component 2
respectively.

Xy and X; is mole fraction of the 2 components.
The values of Mole fraction (x) of Allyl Amine AA and (Xg) 2-ME, density (p),
refractive index (n), dielectric constant (¢), dielectric loss (£), loss tangent (tan
d), activation Energy (E,) and molar polarization (Pio)for binary mixture
measured at 30° C which is represented in Table-1.
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The excess dielectric parameters provide significant information regarding
interaction between the polar-polar liquid mixtures. The values of Mole fraction
(x) of Allyl Amine AA and 2-ME and its binary mixtures, excess parameter like
dielectric constant (A¢), dielectric loss (A£), loss tangent (Atand), activation
Energy (AE,) and molar polarization (APy,) for binary mixture at 30°C were
reported in Table 2. The feasible associations between AA-solvent and 2-ME-2-
ME molecules exhibited different prospective which is completely absent in
pure state of liquids. With the aid of excess values, the deviations from ideal
behaviour are articulated by different parameters such as dielectric constant and
refractive index.

Table-1 Mole fraction (X,) of Allyl Amine AA and (Xg) 2-ME and its binary
mixture, density (p), refractive index (n), dielectric constant (&), dielectric loss
(&), loss tangent (tand), activation Energy (E,) and molar polarization (P1,)

Xa Xg Density | Viscosity | & £ Tan ¢ P, E. N%,
p nep cm®/mole | Kcal/mole
0 1 0.9591 1.52246 9.06152 | 0.79940 | 0.08822 | 57.82596 3.40644 1.97240

0.1317 | 0.8698 | 0.9403 1.47475 9.49182 | 0.90874 | 0.09574 | 57.63767 3.38729 2.00070

0.2578 | 0.7422 | 0.9157 1.33396 8.47029 | 0.77287 | 0.09124 | 54.93758 3.32687 1.98370

0.3847 | 0.6153 | 0.8854 1.18454 8.28683 | 0.42953 | 0.05183 | 54.54411 3.25550 1.99787

0.5103 | 0.4897 | 0.8464 1.01818 7.77268 | 0.76413 | 0.09831 | 54.05569 3.16436 1.99795

0.6346 | 0.3654 | 0.8302 0.77051 7.93830 | 0.96538 | 0.12161 | 53.75659 2.99650 2.00075

0.7576 | 0.2424 | 0.8038 0.6068 7.61249 | 1.06539 | 0.13995 | 52.28085 2.85251 1.31442

0.8794 | 0.1206 | 0.7897 0.53120 6.88519 | 1.01215 | 0.14700 | 49.67696 2.77238 2.02069

1 0 0.7610 0.41301 6.38018 | 1.02394 | 0.16049 | 48.45093 2.62083 2.01785
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Table-2 Mole fraction (x) of Allyl Amine AA and 2-ME, excess parameter like
dielectric constant (A¢), dielectric loss (A£), loss tangent (A tan 9), activation
Energy (AE,) and molar polarization (AP;,) for binary mixture at 30° C.

Xa Xs An A¢ AE Atand APy AE,

0 1 0 0 0 0 0 0
0.1317 | 0.8698 | 0.0975 | 0.7780 | 0.0793 | -0.0021 | 1.0512 | 0.0823
0.2578 | 0.7422 | 0.1032 | 0.1000 | -0.0844 | -0.0156 | -0.3942 | 0.1230
0.3847 | 0.6153 | 0.0889 | 0.2568 | -0.4563 | -0.0642 | 0.4401 | 0.1508
0.5103 | 0.4897 | 0.0619 | 0.0794 | -0.1499 | -0.0268 | 1.1669 | 0.1588
0.6346 | 0.3654 | -0.0480 | 0.5785 | 0.0235 | -0.0125 | 2.0704 | 0.0886
0.7576 | 0.2424 | -0.0824 | 0.5825 | 0.0958 | -0.0032 | 1.7847 | 0.0412
0.8794 | 0.1206 | -0.0192 | 0.1817 | 0.0153 | -0.0048 | 0.3591 | 0.0568
1 0 0 0 0 0 0 0

Result and Discussion

The density, viscosity, molar polarization and activation energy are decreasing
with increase in mole fraction of Allyl Amine in the binary mixture. Density of
pure AA is less than that of pure 2-ME.The variation of Dielectric constant (¢)
with mole fraction (X) of AA in the mixture is depicted in figurel. Dielectric
constant non-linearly increases with decrease minima by increased mole
fraction of AA, which suggest formation of the hydrogen bonded complex.?
Figure 1 Variation of Dielectric constant (¢) with mole fraction (X) of AA

Dielectric Constant

Dielectric Constant

0 0.2 0.4 0.6 0.8 1

Mole Fraction of AA

The ¢ value exhibited in decreasing wave format by increase in AA
concentration. The ¢ values proliferated initially when added AA and reaches to
a maximum at approximately X= 0.1317, AA mole fraction with minimum at
X= 0.5103, followed by maximum at X= 0.6346 and then declining. The
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mixture, ¢ values are significantly lower compared to the ¢ values of 2-ME at
low AA concentration range, showing stronger hetero-association than the self-
association in alcohol molecules. The dielectric constant varies non-linearly as a
function of amine concentration in binary systems, due to H-bond interaction
between the mixture constituents.

Though Allyl Amine and 2-ME has equal number of carbon atom in their
molecular structure, the dielectric constant decreases non-linearly with the
increase in the mole fraction of AA. Pure 2-ME has higher dielectric constant.
However, R.J. Sengwa (2006) reported that equal number of the carbon atoms
in molecular structure of different molecules with hydroxyl groups having high
dielectric constant.

According to Figure 2, Viscosity curve indicates that due to solute-solvent
interaction, viscosity decreases with increase in the mole fraction of AA* The
formation of associates compared with the composition range of the binary
mixture is held together by comparatively lesser intermolecular dipole-dipole
interactions in the complex.

Figure 2 Viscosity curve v/s mole fraction of AA

Viscosity

Viscosity

0 0.2 0.4 0.6 0.8 1
Mole Fraction of AA

The variation of dielectric loss and loss tangent figure (3) and figure (4) with
mole fraction of AA shows the 2 maxima (A ma) and single minima is at
X=0.3847. In case of 2, 3 DCA + 2EE and aniline + 2-Aloxyethanol, the
formation of addact complex is also at the minima. The wobbling nature of the
mixture may be due to -O- and —OH group in 2-ME results in multiple
complexions®%.
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Figure 3 variation of dielectric loss v/s
mole fraction of AA

Non-linear decrease in molar polarization (figure 5) indicates that the degree of
polarity of the solution decreases with increase in mole fraction of AA. Molar
polarization is representing 2 regions at high and low concentration. The
intersection of the straight line represents separate regions that indicates the
point of concentration in which maximum formation of complex at X=0.3847
mole fraction of AA™. The variation of excess dielectric constant Aé nonlinearly
decreases with minima at X=0.5103.

Figure 5 Molar polarization v/s Mole fraction of AA
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Excess Parameters

The excess dielectric constant A¢ , excess dielectric dielectric loss (A£),, loss
tangent (A tan §), excess activation Energy (AEa) and excess molar
polarization (AP12) values of pure and binary mixtures of AA and 2-ME are
calculated for various mole fractions at room temperatures. The excess
dielectric constant A¢ indicates the strength and nature of intermolecular
interactions in binary liquid mixtures. Observation of variation of the excess
dielectric constant (A¢) of AA with 2ME binary mixtures are positive and less
in magnitude. According to Ch. V. V. Ramana *, dielectric constant (Ag) > 0
indicates that there is an increase in number of effective dipoles contributed in
the mixture dielectric polarization, results in formation  multimers and
dimmers .The positive excess dielectric constant (A¢), figure (6) also suggest
that the effective number of dipoles in the mixture might be greater than the
corresponding average number in the pure liquids, probably due to the creation
of new structure leading to a higher macroscopic permittivity >

Excess Dielectric constant

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Excess Dielectric constant

0 0.2 0.4 0.6 0.8 1
Mole Fraction of AA

Figure 6 The variation of excess dielectric constant A¢ with mole fraction of
AA+2-ME

The variation of excess dielectric loss (Ag) is observed in figure 7 showing
negative for the low molar concentration region and positive for the high molar
concentration region of AA showing minima at X= 0.3847. The dielectric loss is
regarded due to molecular motion which is governed by the complex forces of
molecular interactions. Variation in excess loss tangent figure 8 supports this
showing minima at X=0.3847 and is negative for entire molar concentration
region of AA.
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Excess Dielectric loss

Excess Dielectric loss
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Figure 7 Excess dielectric loss (A&) with mole fraction of AA+2-ME
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Figure 8 Excess loss tangents with mole fraction of AA+2-ME

According to Solimo and Riggio® positive values of excess viscosity due to
strong specific interaction causes complex formation and negative value of
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excess viscosity are observed for system of different molecular size in which the
dispersion forces are dominant.

Excess viscosity figure 9, is initially positive upto X=0.5103 and later on
becomes negative as the mole fraction AA increases .This may be due to strong
specific interaction and system of different molecular size in which the
dispersion forces are dominant giving an estimation of the intermolecular
interaction®.

Excess Viscosity
0.15

0.1

0.05

Excess Viscosity

-0.05

-0.1

Mole Fraction of AA

Figure 9 Excess viscosity v/s mole fraction AA+2-ME

Excess Activation energy AE,, noted in figure 10 is positive indicating strong
interaction between AA and 2-ME molecules. Maxima occur at about X=0.3847
and X= 0.5103 A¢ designates that there is a strong interaction between solute
and solvent® *, The similar was observation were noted in case of propane diol
(PD) and Etyhylene diamine (EDA) molecules®.
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Figure 10 The Plot of excess activation energy (AEa) with mole fraction of
AA+2-ME

FT-IR Spectral Analysis

The figurell shows the FT-IR spectra of AA in 2-ME at room temperature
between 3000 cm-1 and 3800 cm-1, in the range of the hydroxyl stretching
vibration, these spectra strongly influenced by H-bonding. Small variation in
frequency shift is observed indicating solute — solvent interaction. No
significant change in the hydroxyl group bands with various concentrations, the
spectrum is a strong indication of intra molecular (internal) hydrogen bonding™.
Lump at 2730.81cm™ gradually disappeared at X=0.3847 indicating complex
formation. In the absence of 2-ME, characteristic carbonyl band has been
observed at 1652 cm™ by increasing concentration of 2-ME decreases the
intensity of the original band. The bands due to linear bonded methoxy CO is
observed in the 2000-2170 cm—1.The bands observed at 1956 cm-1is due to the
formation of intermolecular bond between AA and 2ME. New band appear at
the frequency of 1643.08cm “when the concentration of AA is higher. This
behavior indicates the existence of 1:1 and 1:2 complexes?’S, observed the same
behavior of p-chlorophenol in carbon tetrachloride at 25°C.Characteristic
carbonyl band has been observed at 1664-1641 cm™ that is in the range of 1500
and 1750 cm™ of the carbonyl stretching vibration. The Fourier-transform
infrared spectroscopy (FTIR) analysis of AA+2-ME proved the presence of
amines, alcohols, Nitro compounds, carboxylic acids, esters, ethers and
hydroxyl group. The spectrum clearly indicates multiple functionality, occurring
mutual interaction.®

Figure 11 FTIR Spectra of AA and 2-ME at various concentration (0+20,
2.5+17.5, 5+15, 7.5+12.5, 10+10, 12.5+7.5, 15+5, 17.5+2.5 and 20+0)
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Conclusions

Values of dielectric parameter, viscosity, activation energy have been reported
for different mole fractions of AA. Dielectric loss, loss tangent, excess
parameters like excess dielectric loss (A£) , excess loss tangent suggests
possibility of complex formation at X=0.3847 and X= 0.5103 which is
confirmed by the molar polarization curve. Excess activation energy indicates
strong interaction between unlike molecules. The molar polarization curve and
FTIR suggests approximately 1:2 type complex formations in the mixture. This
positive excess permittivity of the mixtures also suggests any significant
intermolecular interaction is effectively present at room temperature.

The FTIR spectra of binary mixture have been recorded and analyzed which
clearly indicates multiple functionality, occurring mutual interaction between
AA and 2-ME.The above evaluation is advances in biomedical, pharmaceutical
and industrial application.
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FLORA OF ETHNBOTANICAL PLANTS OF RAIGAD DISTRICT
MAH. INDIA

Naikade Shantaram M.
B.N. College,Pen- Raigad

Abstract

This study contributes to Flora of Ethno botanical plants of Raigad District
regions, Maharashtra. In this region,floral study was situated on the hilly &
forests regions. Ethno medico botanical plants play significant role among tribal
and other local people who live in nearby forest and remote areas. The plants
collected, indicated by the locals,ortribals were identified with the help
differentFlora. A total 27 plant species are distributed into 18 families are used
as ethno medicoplants around the study areaare listed in this research paper. The
botanical name,family name, part of the plant used and their uses are indicated.
The results of this survey suggest that theindigenous traditional knowledge of
Ethno medico botanical plants related to the this recorded species uses came
from local tribalpeople aged 30 -70 years.

Keywords: Ethnobotanical Plants, Tribal, Raigad Regions

Introduction

Popular knowledge of plants used by humans is based on thousands of years’
experience. By “trial and error”, It is estimated that nearby 80% of the people
worldwide depends on traditional health care system and largely on herbal
medicines Jain (1963). Nature has been a source of medicinal plants have been
used as remedies for health care preparation in daily life to treat diseases all
over the world. Tribal have acquired methods of treating sickness using his bio
cultural environment. Ayurveda and other Indian literature mention such uses of
plants in treatment of various human ailments. India harbors about 15 percent
(3000 — 3500) medicinal plants, out of 20,000 medicinal plants of the world.
Kamble and Pradhan (1980). About 90 percent of these are found growing wild
in different climatic regions of the country. The tribal and rural people of
various parts of India are highly depending on medicinal plant therapy for
meeting their health care needsRanganathan, R. (2012).. This is attracting the
attention of several botanists and plant scientists who directing vigorous
researches towards the discovery or rediscovery of several medicinal plants
along with their medicinal remedies for various diseases. Several workers were
reported the utility of plants for the treatment of various diseases like diabetes,
cold & cough and jaundice etc. Kulkarniand D,K. Kumbhojkar M.S. (2002)In
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such a way, the present work was carried out to explore the medical remedies of
some medicinal plants used by the rural people. At the present time, a number
of barriers exist to the sustainable cultivation, gathering and use of medicinal
plants.

The present study was, therefore, initiated to investigate and describe the
existing population structure, status, availability and distribution of selected
plants; and to find out the effect of exposure altitude and vegetation on their
population set up. Moreover, the impact of current harvest on the population
size of targeted medicinal plants was also determined. The findings might lead
to locate ways and means to identify strategies to improve the management of
the medicinal plant populations of the study area.

Materials and methods

Field trips were arranged in order to collect information about the ethno medico
botanical plants and uses of plants by the local tribal people during 2017-18 in
Raigad regions, The standard methods were followed with regard for
collection,identification,drying, mounting, poisoning, labeling, and preservation
of plants specimens. The medicinal plants were identified with their correct
nomenclature and arranged alphabetically by family name, local name, and
ethno medicinal uses. The identification and nomenclature of the listed plants
were based on the different Floras.A questionnaire and different
interviewmethod was adopted for documentation of ethnomedico knowledgeand
to document local name and ethno medicinal uses.

Results

The investigations revealed that a total number of 27 species distributed into 18
families are used as ethno botanical plants around the study area. These species
were found to have varying therapeutic uses by the local tribal communities.
The data on the correct identification including botanical name,families, local
names, plant parts used, and the ailments treated are summarized in Table.

Table: 1: Flora of ethno medico botanical plants.

Sr. Family Botanical Name Local Name Parts used /Ethno medicinal
No. uses
1. Combretaceae Annogissuslatifolia | Dhavada Gum, Bark.Healing of Wounds
Bedd. & Vomiting.
2. Malvaceae Abelmoschusmanih | Junglibhendi Root Decoction of root- jaundice
ot(L) Medik. and hepatitis.
3. Meliaceae AzadirctaindicaA.J Kadunimb Leaf, Leaves Flower, Bark -
uss. Small pox, Migraine, Diabetes,
Skin diseases, irregular
menstruation and nosal
bleeding, Quick delivery etc.
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4 Bombacaceae Bambusaarundinac Bamboo leaf Body cooling.

ea(Retz.) Willd.

5 Caesalpiniaceae Bauhinia Apta Bark, leaves Headache, malaria,

racemosaLam. and diarrhea.

6 Caesalpiniaceae Bauhinia Kanchan. It Bark, Root, Leaves. is used in

tomentosaL. treatment against poisonous bite,
Leucorrhoea, Menstrual disorder
and leprosy, boil, glandular
swelling.

7 Asclepiadaceae Calotropisgigantea Rui Leaf, root juice and root

(L)R.Br. parts.Root juice on antiseptic
headache, waist pain. Root part
paste is applied on scorpion bite.
Leaf used for preparation of
pipe for smoking.

8. Asclepiadaceae Canna indicaL. Kardal Root Jaundice, Hepatitis.

9 Cannaceae Carica papayal. Papaya Leaves.Root, Crushed
leaves.Kidney stones, jaundice,
and Rheumatism.

10 Caricaceae Crossandrainfundib | Aboli Considered as aphrodisiac.

uliformis(L.) Nees

11 Acanthanceae CuscutareflexaRox | Amarvel Stem-.Paralysis, Hair treatment.

b.

12 Convolvulaceae Cyperus Cyperus. Stem.Considered as vermifuge.

articulatesL.

13 Cyperaceae Datura metalL. Dhotra Leaves, Leaf oil, leaf juice Leaf
paste is used for swelling, ear
pain, hair loss and rheumatism.
Leaves extract is used on
poisonous dog bite. Seed paste
is applied on various skin
diseases.

14 Solanaceae EcliptaprostrataL. Maka Leaves, Leaf oil, leaf juice
Cough, fever and toothache,
snake bite, malarial fever. Leaf
oil for hair growth and
darkening of hair, to Cure
Mental disorder. Drug
preparation:  leaf  decoction
applied on the affected area to
relief pain of scorpion sting.

15 Asteraceae FicusracemosaL. Umbar Stem Bark.Stem bark is used in
the form of powder for skin
diseases. Bark paste in water or
dry powder is utilized for rind
expert (a contiguous disease by
Virus).

16 Fabaceae Ficusreligiosal. Pimpal Bark Decoction of roots and leaf
is given during cough urinary
tract infection. Stem bark is
decoction is used in scabies.

17 Moraceae Hygrophilaschulli( Tamil khana Leaf, seeds.Cough and cold,

Buch.Ham.) Strength and Vigor

M.R.Almeida&S.M
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Almeida
18 Acanthaceae Lantana camaraL. Tantani, Leaf, Leaves,
Ghaneri Root,Constipation, Fever,
stopping bleeding, Cough, Fresh
wounds etc.

19 Fabaceae Nyctanthus arbor- | Parijatak Leaves, seeds Leaf is used in

tristisL. treatment of fever and malaria.
Preparation- seven leaves added
with piper nigram and some
honey is taken for seven days.

20 Oleaceae Ocimumamericanu Sabja Seeds used in sarbat, to reduce

mL. acidity, cold, cough etc.

21 Lamiaceae Ocimumtenuifloru Tulshi or tulas Leaf, Juice. For Diarrhea,

mL. malaria, indigestion, loss of
appetite, Cold and cough,
diabetes.
Leaf juice with honey is given
for 3-7days for cough and cold.
Ratio of 1:1Tulassi and Neem
leaves pasties very effective for
diabetes.

22 Lamiaceae Pithecelloiumdulce | Villayati chinch | Bark,used to cure febrifuge,

(Roxb.) Benth. decoction of leaf given an
enema.

23 Fabaceae Ricinuscommunis Erand Seeds, Leaves and root oil.are

L. the remidy for Constipation,
stomachache, bowels, Jaundice,
piles, burn, wound, Rheumatism
etc.

24 Euphorbiaceae Senna tora(L.) | Takla Leaf, Root, Leaves.

Roxb. Skin eruptions, leprosy, and
psoriasis.

25 Fabaceae TectonagrandisL.f. Sag The wood oil is used to cure
Eczema. The fruit oil is used in
skin itching. The crushed seeds
are given orally to pregnant
women on first month to avoid
miscarriage.

26 Lamiaceae Tridaxprocumbens Dagadipala Leaves cure Healing of wounds.

L.

27 Asteraceae VitexnegundoL. Nirgudi Leaf, Root.usedtocure

Headache, Toothache, Malaria.

Medicinal plants are an important source of drugs in traditional system of
medicine They are used locally as a crude drug for the treatment of human and
livestock health care since time immemorial. Even today, they are the main
source of traditional health care especially in the remote hilly areas. The present
investigation reported 50 plants species used by the local indigenous system of
medicine.

Studied tribal culture and folk medicines from Western Maharashtra. Rials are
mostly handled by unskilled persons. As a result valuable medicinal plants are
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damaged due to lack of scientific methods of collection. Secondly over-
extraction, destructive harvesting techniques and habitat loss are severe threats
to medicinal and aromatic plants in Europe and same is true for our study area.
It was also discovered that collectors now have to put more efforts and to walk
longer distances to collect the same materials of targeted plants when compared
to twenty years ago. The present study also revealed that with the increase in
elevation and remoteness of the area within the study valley, of the involvement
of children and women in the collection of, and dependence on medicinal plants
increased. The present study, therefore, suggest that some management
measures should be taken with the participation of local communities through
village organization to conserve medicinal plant resources from becoming
extinct. The foremost important thing is to give awareness/training to local
communities on multidimensional basis about sustainable exploitation of
medicinal plant wealth in hillsides and information on price of marketable
species. Vartak (1982), studied on Ethno-botany of Maharashtra and Goa’
Tribes. The natural regeneration of economically important medicinal plants is
adversely affected by deforestation, over grazing, unabated urbanization and by
their unauthorized collection in the study area.

Conclusion

Medicinal plants are the source of sustained income, provided efforts are made
to stream line the regeneration protection and extraction of medicinal plants on
proper scientific lines. Collection of medicinal plants carried out by the
collectors may be streamlined in such a manner so as to provide ample
regeneration time to the plants keeping their optimum time of growth in view.
The various diversity and consensus indices show considerable vitality of local
plant use. The high number of plants and uses reported, as well as the number
and novelty of common plant names, supports this idea. Nevertheless, since
informants were selected from among people known for their wide knowledge
of plants and their uses, and their mean age was 72, we may conclude that folk
phototherapy is “aging”, in the sense that knowledge of medicinal plants

Acknowledgement:
The author is thankful to the tribal and non-tribal people of Raigad regions for

their lucid discussion and comment pertinent to the subject and also for
revealing their valuable information.

wWww.ijmer.in 157



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH

\! L ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286

Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

References

1.

2.

Kamble and Pradhan (1980).Ethnobotany of the corcus in Maharashtra.
Bull. Bot. Surv. India. 22(1-4):201-202.

Kulkarni and D,K.Kumbhojkar M.S.(2002). Status and Properties of
ethonobotany in Western ghats of Maharashtra. Ethnobotany (Ed.
Dr,P.C.Trivedi,University of Rajasthan,Jaipur.) Pub.Avishkar Publishers,
Distributers, Jaipur , India. p.p.98-118.

Ranganathan,R.(2012).Ethno medicinal plants and their utilization by
villages in Jawadhuhilla of Thiruvannamalai district of Tamilnadu, India.
International Journal of Pharmaceutical Research and Development 44;174-
183.

KulkarniD.K.& Despande Adwait (2011).Folk therapies of Katkaris from
Maharashtra, India. Journal of Traditional knowldgeVol.103,p.p.554-558.
Kalpit Mhatre &Rajendra Shinde(2017).Ethnomedicinal study on medicinal
plants used in the treatment of Snakebite from Raigad District of
Maharashtra state, India. Bull. Env. Pharmacil. Life Sci.Vol.67p.p.56- 59.
Naikade S. M.and Rathod L.R.(2014).Diversity of ethno medicinal plants
used by Tribals of Pen taluka in Maharashtra, India. Research
Innovator,1(6): 23-27.

Kothari, M. J.& Moorthy, S. (1996). Ethnobotany in human welfare of
Raigad district in Maharashtra state, India. In Ethno biology in human
welfare (Ed. S. K. Jain.) Deep Publication, New Delhi : 403-407.

Jain S.K.and Tarafdar, C.R. (1963).Native plants remedies for snakebite
among Advises of central India. Ind.Med.Jur,57:307-309

wWww.ijmer.in 158



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH
ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

PLANT DISEASE DEFENCE HORMONE SALICYLIC ACID
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Abstract

The weed Casia tora utilised to obtain its root nodules consisting of rhizobium bacteria to

prepare the nitrogen fixing source in the horticultural crops for the application as biofertilizer.

For the purpose of rhizobium growth, the liquid deproteinised juice (DPJ) was taken into

consideration invitro for the purpose of its treatment as nutient source. DPJ obtained from

Moringa and Papaya leaves were utilised. There was striking influence of Papaya DPJ to

become responsible in enhancing the rhizobial biomass after 9 days. This experiment was

reported by earlier workers during 1980. While in case of Cassia tora DPJ, due to presence of

salicylic acid, it controlled the growth of rhizobia.

Whey obtained from the foliage of moringa and banana which were responsible for plant as
well as rhizobial growth utilised for the detection of phytohormones by thin layer
chromatography (TLC). The results indicated the presence of plant growth regulators
hormones auxins, gibberellins and cytokinins. Presence of photosynthetic pigments are also
physiologically related with presence of phytohormones.

Key words: chromatography, deproteinised juice, gibberellins, Musa, nodules, tryptophan.

Introduction

The whey or deproteinised juice application optimized the process of nitrogen fixation by
enhanced growth in the plants by root nodulation as well as induces the enzyme nitrate
reductase. DPJ contains nitrogen content. Influence of Lucerne DPJ application to cowpea
plants enhanced nitrogen, protein content and dry weights due to phytohormone presence.
DPIJ triggers the rhizobial growth as reported by Chanda et al, 1987. Substrates like casein for
enzyme activity enhancement when was served to the DPJ medium during growth of fungi
showed both positive and negative responses (Jadhav, 2019). Gibberellin in DPJ after
exogenous application, induced enzyme protease during seedling growth and also retarded
the domancy in many seeds (Jadhav et al, 2019).

Salicylic acid is biosynthesized from the amino acid phenylalanine. Amino acid tests already
proved that DPJ contains the presence of phenylalanine positively. As the present objective to
prove DPJ as protector from plant diseases, whether it contains salicylic acid was analysed.
Salicylic acid is a phenolic phytohormone and is found in plants with roles in plant growth
and development, photosynthesis, transpiration, ion uptake and transport. SA is involved
in endogenous signaling, mediating in plant defense against pathogens. It plays a key role in
the resistance to pathogens by inducing the production of pathogenesis-related proteins. DPJ
found cosisting of few soluble amino acids precursor of hormones despite deproteinised. SA
is involved in the systemic acquired resistance in which a pathogenic attack on one part of the
plant induces resistance in other parts. The signal can also move to nearby plants by salicylic
acid being converted to the volatile ester methyl salicylate. Salicylic acid (SA) is a major
stress response signaling molecule that is increasingly characterized as a hormone. SA is
synthesized from phenylalanine in a pathway that starts with conversion to trans-cinnamic
acid by phenylalanine ammonia lyase followed by conversion to salicylic acid via a benzoate

wWww.ijmer.in 159



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH
ISSN:2277-7881; ImpacT Factor :6.514(2020); IC Vawe:5.16; ISI Vawe:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

intermediate. SA can be conjugated to glucose or aspartate, and is active in volatile form
when methylated to form methyl salicylate (Abarka et al, 1998).

Indole-Lyase, an enzyme that catalyzes the conversion of L-tryptophan and water to indole,
pyruvate, and ammonia. It is a pyridoxal -phosphate protein, requiring K+, It also catalyzes
2, 3-climination and beta-replacement reactions of some indole-substituted tryptophan analogs
of L-cysteine, L-serine, and other 3-substituted amino acids. The amino acids tryptophan and
methioning serve as precursors for LAA (indole-3-acetic acid) and ethylene, respectively
{Bianco et al.. 2018).

It was predicted that Rhizobium induce the phytohormones in the plants during nitrogen
fixation and getting associated with cortlical tissues of the roots providing the nourishment of
nitrogen. It links with enzymes and helping to synthesize hormone like auxin and salicylic
acid. Earlier researchers reported that DPJ contains auxins, gibberellins, cytokinins, abscissic
acid and ethylene. It was estimated in DPJ of few members of brassicaceae. Later it was also
investigated in Colocasia esculenta foliage DPJ (Parthiban et al., 2016).

Plants can synthesize IAA by several independent biosynthetic pathways. Four of them start
from tryptophan, but there is also a biosynthetic pathway independent of tryptophan. Plants
mainly produce IAA from tryptophan through indole-3-pyruvic acid. IAA is a derivative of
indole, containing a carboxymethy! substituent.

Isoprenvids in DPJ

Deproteinised leaf extracts are the sources of hormones and lipids used for application for
growth of plants and economically important microbes. During the juice extraction, when
proteins are isolated, many nutrients and lipids are disposed in deproteinised juice. During
this time tissues as well as cells gets ruptured and whatever hormones present passes to DPJ
as well as LPC. Physiologically the isoprenoid pathway gives rise to five classes of plant
hormones: cytokinins, brassinosteroids, gibberellins, abscisic acid. and strigolactones.
Subsequently, jasmonic acid is synthesized from a lipid precursor. Polymeric isoprene
derivatives are a large family of substances of functional and structural common ground such
as steroids, carotenoids, gibberelic acid are just some of its members, The carotenoids belong
to the isoprenoids and their basic structure is made up of eight isoprene units, resulting in a
Cao backbone (Sun et al., 2018). Formally, two types of carotenoids can be discerned.
Carotenes are pure hydrocarbons while xanthophylls are derivatives that contain one or more
oxygen functions. The chlorophyll are synthesized by eytokinins and responsible to develop
the chloroplasts (Cortleven and Schmiilling, 2015). Sucrose |induction of the anthocyanin
synthesis pathway was repressed by the addition of gibberellic acid (GA) whereas jasmonate
{JA) and abscisic acid (ABA) had a synergic effect with sucrose (Loreti et al., 2011).
Flavonoids represent a large class of secondary plant metabolites, of which anthocyanins are
the most conspicuous, owing to the wide range of chemical structures derived from their
synthesis. In addition to providing pigmentation in leaves, anthocyanins can also be important
as feeding deterrents and as a protection against ultraviolet irradiation damage (Winkel[
Shirley, 2001).

During present investigation, DPJ from Cassia tora utilized to grow Rhizebium and its
culture filtrate was used to get tested with salicylic aeid, the phenol, as it is the plant hormone
helpful for functioning same as like other hormones like jasmonic acid, gibberellic acid and
auxins, The salicylic acid is the bacterial growth inhibitor. Whether the DPJ is consisting the
presence of the infection causing harmful bacteria inhibitor assessment was the objective.
The intention of the research was also to enhance the growth of rhizobia.

DPI from drumstick leaves and papaya leaves were also used to grow the Rhizobium
bacteria. During present investigation, DPJ from two crops obtained to perform analysis of
plant growth regulators,
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Materials and methods :

Release of DPJ during leaf protein preparation

Fresh leafy vegetation of Musa paradiasioca L. (banana), Moringa oleifera L. (drumstick),
Cassia tora L. (sickle pod), Carica papava L. (Papaya), green spinach (Spnacia oleracia L)
and red spinach (Amaranthus viridis L) were taken to fractionate in mixie to obtain pulp. The
pulp is squeezed to obtain the extract. This extract is heated to 90°C, so as to proteins in it get
coagulate to form curd and gets precipitated at the bottom of the beaker. This becomes
responsible to form supernatant. This supernatant is called deproteinised juice. The
precipitate is called as leaf protein concentrate (LPC). This LPC contains vitamins and
amino acids for nutrition,

Rhizobial growth

DPJ prepared from leaves of Moringa oleifera. papaya and Cassia tora consumed for the
purpose to grow Rhizobiwm bacteria invitro. The roots of Cassia tora weed collected from
field to obtain nodules to crush. Before crushing, the root nodules sterilised with 5% Nacl.
These crushed nodules consisting of Rhizebium inoculated in 50 ml of DPI Prior to
inoculation, the DPJ was sterilised in autoclave for 15 minutes. 2 g of fresh Rhizobivm was
taken into consideration for the proliferation in liquid deproteinised whey solution under
laminar hood for inoculation. The inoculated Rhizebinm in aseptic conditions incubated at
room temperature for 9 days at 28°C in triplicate conical flasks to obtain mean for
measurement of biomass in grams. After 9 days the bacteria filtered by whatman paper to
collect biomass and oven dried to obtain the accuracy.

Plant hormone Salicylic acid (Phenol) test in Rhizobium culiure filirate of DPJ,

I ml of ethanol and 1 ml of Ferric chloride was added in 2 ml of DPJ. Change in the colour
viz., blue, green, red indicated presence of Salicylic acid.

Tryptophan test

The indole test is a biochemical test performed on DPJ from distinet species to determine the
ability of the organism to convert tryptophan into indole. This division is performed by a
chain of a number of different intracellular enzymes, a system generally referred to as
"tryptophanase.” The glyoxylic test was performed by taking 2 ml of acetic acid in test tbe.
The fresh DPJ 2 ml was added to it. Again 2 ml of Conc, H2 S04 was added by the sides
inside test tube. It gives violet colouration and formation of ring when tryptophan is present.
DPJ made up of Cassia tora and Moringa oleifera were tested. Earlier reporters found the test
posivie in fenugreek DPJ and in DPJ of few members of brassicaceae.

Thin layer chromatography for phytohormons seperation

Eluent : 9 ml of butanol was taken in 50 ml of beaker .1 ml of ethyl acetate and I ml of water
was added.

Spray : Bromophenol blue was added to 10 ml of water for very diluted solution and spray
to develop blue spots. To avoid bump, in another beaker 1.5 ml of water and 3.5 ml of dil
sulphuric acid was added.

Drops of Moringa DPJ was spotted as stationary phase for 10 times by drying every time.
Solvent was considered for mobile phase on thick silica gel paper sheet.It was dried in oven.
The spray on silica gel chromatography paper (Hosssu et al., 2009) indicated bands. RF value
was calculated by distance travelled by solvent and solute as 1. blue, 2. greenish brown and 3.
yellow spots colourations. Same procedure repeated for moringa and banana leaves DPJ.
Silica gel column Chromatography
The column was prepared by silica gel powder and the chloroform. The eluent for mobile
phase was prepared by acetone, methanol and n-hexane at 1:1:8 ratio. The samples of DPJ
from Spinach (Spinacia oleracia L ) and red spinach or slender amaranth (Amaranthus
viridis L) was loaded at the ratio of 2:1 as stationary phase affter centrifugation at 1000 rp.m.
on the column as the source of photosynthetic pigments cnlorophyll A, chlorophyll B,
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carotenoids, lycopene, anthocyanin and xanthophyll. The pigments detected to find
isoprenoids to indicate the hormones gibberellins, cytokinins, ethylene, abscissic acid and
jasmonic acid (Kagawa, 1963).

RESULTS AND DISCUSSIONS

Figure 1. Precipitation of leaf protein concentrate (LPC) by coagulation and formation of

(A) (B}

Figure 2. (A} Collection of Cassia tora vegetation from field for harvesting the root nodules
and preparation of DPJ. (B) Collected root nodules of Casia tora weed,

Table 1. Rhizobial biomass obtained on the deproteinised leaf extract after 9 days.

No. DPJ Fresh weight (g) Rhizobial dry Biomass (g)
1. Moringa oleifera L. 3.39 0.890

2. Carica papaya. L 5.312 1.56

3. Cassia tora. L (control) 1.750 0.786

Both the DPJ of Moringa and papaya leaves enhanced the rhizobial biomass. The preparation
of DPJ is shown in figure 1. Table 1. indicates that the DPJ form Carica papaya leaves
found significant to thrive the biomass of Rhizobium as compared with leguminous Meringa
leaves. Figure 2 shows the collection of root nodules from Cassia tora plants. The nodules
obtained from Cassia tora itself showed increment in rhizobial biomass but it was found
lower than that of grown on Papaya and Moringa DP]. Carica papaya DP] seems consisting
of lower salicylic acid as the yield of Rhizobium was more comparatively. This reveals low
tolerance by Rhizobium.

Figure 3. Salicylic acid test in culture filtrate of Rhizobim grown on Cassia tora DPLL

The Cassia tora DPJ showed presence of positive salicylic acid, therefore the rhizobial yield
was low. The salicylic acid (SA) phenolic test in culture filtrate of Rhizebium grown on
Cassia tora DP) found positive shown in figure 3, Indophenol produced would have imparted
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a green or blue color to the upper layer of the solution. The phenol showed yellowish and
reddish orange appearance. Indophenol indicates presence of auxins,

SA also plays major role during the early stages of Rhizobium legume symbiosis. Nod gene
factors produced by rhizobia, in response to legume produced flavonoids, affect SA content
of the host plant during the early stages ol nodulation. On the other hand, SA inhibits
bacterial growth and the production of Ned factors by rhizobia. Flavonoids secreted by the
root of their host plant help Rhizobia in the infection stage of their symbiotic relationship
with legumes.

(A)

Figure 4. Auxin Indole test by glyoxylic tryptophan test to examine presence of
phytohormone in the filtrate of rhizobia culture. (A} Ring formation in the culture filtrate of
rhizobia grown on Moringa DPJ (B) Ring formation in the culture filtrate of rhizobia grown
on Cassia tora DP1.
After the thizobium growth, Auxin Indole test was performed by glyoxylic tryptophan test to
examine presence of phytohormone in the filtrate of rhizobia culture. There was ring
formation in the culture filtrate of rhizobia grown on Moringa DPJ which indicates the
hormone auxin enhancement. Ring was also formed in the culture filtrate of rhizobia grown
on Cassia tora DPJ shown in figure 4. Therefore the results were clearly proved that DPJ is
the source of plant growth regulators.

Table 2. RF values of thin layer chromatography performed in deproteinised whey to
detect the phytohormones.

No DPl Colour RF value Phytohormone
1. Musa paradisiaca Yellow 0.7 auxins
Yellow green 0.7 gibberellins
Greenish brown 0.5 gibberellins
Blue 0.2 cytokinins
Greenish blue 0.2 GAlcytokinins
2. Moringa oleifera yellow 0.75 auxins
Yellow green 0.75 gibberellins
Gireenish brown 0.5 gibberellins
Gireenish blue 0.5 GiA/eytokinins

In earlier reports, moringa DPJ was utilised for yeast fermentation in which it improved the
single cell protein and its hydrolytic enzymes. During present investigation, Moringa DPJ
was utilised to assess its phytohormone content which was responsible to enhance single cell
protein. There was stiking influence in retarding the seed dormancy by the application of
radish and colocasia leaves DPJ. These DPJ found consisting of phytohormes by examining
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its protease and amylase activity. Gibberellin is the phytohormone which boosts the
expression of these enzymes.

Therefore light yellow colour in chromatography indicates presence of auxins as illustrated in
table 2. Both the DPJ from moringa and banana leaves contains more auxin content.
Conspicous blue colour indicates presence of cytokinins, Hence it reveals that monocot Musa
leaves bears more cytokinin and gibberellin as well. The RF value of blue colour was less i.e.
0.2 as compared with auxins and gibberellins. Greenish brown colour indicates presence of
gibberellins. Gibberellins are also found more 1.e the RF value is 0.5 in both Musa and
moringa leaves deproteinised whey. In moringa, cytokinin hormone was found in  low
quantity as compared with auxins and gibberellins, Yellow green in both DPJ indicates
presence of gibberellins. Greenish blue indicates presence of both gibberelling and
cytokinins.

Table 3. Photosynthetic pigments related with phytohormones indication in DPJ of
green and red spinach leaves by silica gel column chromatography.

No. Pigment Colour Hormone

1 Chlorophyll A greenish blue, red gibberellins, eytokinins

2 Chlorophyll B green cytokinins

3 Xanthophyll orange Abscissic acid (ABA)
4 Carotenoids vellow ABA, gibberellins, cytokinins.JA
5 lycopene red ABA, gibberellins, cytokinins,JA
6 Anthocyanin pink gibberellins

Figure 5. Expression of the colour bands of photosynthetic pigments by silica gel
column chromatography in the DPJ of green and red spinach leaves.
Figure 5 and table 3 illustrates the expression of photosynthetic coloured pigments of
chlorophyll A, chlorophyll B, carotenoids, lycopenes, xanthophyll and anthocyanin. Presence
of chlorophyll A and B indicates the activity of cytokinins, as this honmone synthesizes
chlorophyll. Carotenoids are the members of the isoprenoid derivatives and they synthesizes
the pathways of hormone gibberellins, cytokinins, abscissic acid (ABA) and jasmonic acid
(JA). Gibberellins responsible for anthocyanin synthesis. The maximum colouration in figure
5 seems anthocynin pink colour which indicates higher gibberellins in both the DPJ from
Spinach and Amaranthus. Anthocyanins belong to a  parent class of molecules
called flavonoids synthesized via the phenylpropanoid pathway. They oceur in all tissues of
higher plants, including leaves and stem.
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Conclusion

Therefore the experiment showed the significant results in enhancing the rhizobial biomass
on all DPJ used. Hence application of DPJ to leguminous crops can enhance its rhizobial
growth to fix the soil nitrogen for plant growth as already earlier researchers reported. This
process can also be attempted in case of monocotyledonous crops for proper nitrogen
fixation. Earlier workers already reported the increase in nitrate reductase after the
application to wheat, Eleusine and Jowar crops because of the application of DPJ from
Cassia tora vegetation.As its already investigated that DPJ contains all phyohormones, but in
present investigation it is evident that culture filtrate of Rhizobium grown on DPJ also contain
the plant hormone salicylic acid as it was synthesized. Presence of salicylic acid in Cassia
tora controlled the growth of Rhizobium bacteria as the earlier researchers reported.
Therefore this positively proved that DPJ has the potentiality of reducing infectious
microorganisms on plants and it can also be treated exogenously on leaves of the crops to
control harmful microbial attack due to its SA presence. The positive tryptophan test
indicates the auxin precursor amino acid presence in the DPJ, the stimulator of the root and
shoot initiation in the plants for growth regulation.

Therefore the results reveals that, the DPJ obtained from monocot and dicot, contains same
percentage or quantity of the three phytohormones auxins, gibberellins and cytokinins. It
seems DPJ from monocots also to be consumed as far as phytohormones are concerned
related with plant growth. Monocot seems contains more cytokinin which is inducer of cell
division and cell enlargement during tissue development in plants. The presence of
photosynthetic pigments anthocyanin, carotenoid, xanthophylls and chlorophyll reveals the
presence of plant growth regulators.
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BUTTERFLY AND BIRD DIVERSITY AND THEIR ASSOCIATED
HABITATS IN DIFFERENT TERRAINS OF KEBALI VILLAGE-
LOWER DIBANG VALLEY AND EAST KAMENG, NORTH EAST,
ARUNACHAL PRADESH, INDIA

Manisha N. Kulkarni
Associate Professor of Zoology
Institute of Science, Mumbai

Abstract

The present study is conducted to provide the sustainable development and
conservation to the biodiversity of Kebali village- Lower Dibang valley and
East Kameng in view of rapid depletion of forest resources and associated
habitats. This research concern to the present environmental degradation and
biodiversity depletion caused by anthropogenic activities in the form of
mismanaged mountain farming and deforestation. Lower Dibang Valley District
is located on the eastern part of Arunachal Pradesh in between 27° 30 N to 28°
33° N latitudes and 95° 15° E to 96° 30° E longitudes. The tribal people of this
area are largely depending on available bio-resources for meeting various needs
of livelihood. This has led to large scale exploitation of the plant species in the
mountain range.

The study area covers the Kebali, Lower Dibang valley and East Kameng which
is the home for numerous Butterfly and Bird species. These areas are covered
by upper hilly and mountainous region which is thickly vegetated while dense
patches of evergreen forests found in lower terrains.The study was conducted
from May 2018 to November 2018 at different terrains. A total 52 species of
birds and more than 65 species of Butterfly were recorded from Lower Dibang
valley.The North East region of India is home to a rich diversity of butterflies
and providing a profusion of habitats for butterfly and many other insects which
features diverse biota with a high level of endemism.

The present study is an assessment of birds and butterfly diversity because their
species richness is an essential for evaluating the status of ecosystems. Line
transect method were used to record species diversity and abundance of
butterflies and birds in their associated habitats.

Keywords: Butterfly, Bird, Diversity, Species.

Introduction

Kebali village and Lower Dibang valleyare the parts of Indo-Burmese
Biodiversity Hotspot. Arunachal Pradesh has 80.39% of its land area forested
(Forest Survey of India 2013) supporting unusually high species diversity and
many prominent endemic species, making this a globally important biodiversity
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area. The state of Arunachal Pradesh is the largest amongst the seven ‘sister’
states of north eastern India. Historically this area was called the North-East
Frontier Agency (NEFA) and till 1972 it remained constitutionally a part of the
state of Assam. In 1972, NEFA became the Union Territory of Arunachal
Pradesh, and it became a full-fledged state in 1987. Arunachal Pradesh has 26
major tribes, mostly inhabiting the hill forests of the state. In spite of its
tremendous biodiversity importance, Kebali village and Lower Dibang valley,
have a sparse record of published butterfly inventories.

In recent surveys in western Arunachal Pradesh, 165 butterfly species were
reported primarily from Eaglenest and Pakke during the Eaglenest Biodiversity
Project (Athreya 2006b). This checklist was the outcome of surveys conducted
by R. Athreya and S. Kartikeyan at Pakke in 1995 and at Eaglenest in October
2004 (2 weeks) and May 2005 (1 week). Checklists of butterflies from
DihangDibang Biosphere Reserve (Borang et. al 2008) and Mishmi Hills
(Gogoi 2013a) in eastern Arunachal Pradesh have also been published.

Present study was undertaken to evaluate species diversity and also to assess
species at threatened categories in Kebali village and Lower Dibang valley. In
this paper, we summarized the species diversity of butterflies and birds.

Materials and methods

Study area

The present study was carried out in Kebali village and Lower Dibang valley at
28°26' to 29°21' N and 94°21' to 96°31' E, the biosphere reserve in Arunachal
Pradesh.
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Survey methods

We followed the protocol of line transects method to survey the butterfly and
bird diversity (Burnham et al., 1980 and Javed and Kaul, 2002). We walked the
transects along forest trail used by the local people (Borang, 2004). We walked
the transect during peak bird activity period between 07.00 hr in the morning
and to 13.00 hr in the afternoon, covering 10-15 km a day ( Javed and Kaul,
2002). Birds were observed with 16X40 DPSI Olympus binocular and
photographic documentation of encountered birds was done using Canon EOS
60D with 300mm zoom lens.

Identification of Birds and Butterflies

Birds were identified using various Field guide on birds and butterflies (Ali and
Ripley, 1987, Isaac Kehimkar, Dr.KrushnameghKunte , Ali, 2002, Grewal et al.,
2002, Kazmierzak et al., 2003 and Grimmet et al., 2009).

In the present study, survey is undertaken to find out the avian butterfly species
in the Kebali village and Lower Dibang valley as avifaunal diversity is
remained relatively less explored due to remote location, rugged mountainous
terrain and poor road communication (Borang, 2004, Sinha et al., 2005, Borges,
2005, Mishra and Datta, 2007, Borang et al., 2008 and Choudhury, 2010). This
study was an effort to estimate the number of birds and Butterfly species in
Kebali village and Lower Dibang valley done in various region of India by other
workers (Devi et al., 2012, Donar et al., 2012, Mize and Tsomu, 2012, Chopra
et al., 2013, Motup and Sahi, 2013, Patil and Hiragond, 2013 and Gupta, 2013).
During survey about 52 species of birds and more than 65 species of butterflies
were recorded from Kebali village and Lower Dibang valley.

Results and Conclusion

During study it is been observed that species of butterflies and birds are
declining from study area due to high anthropogenic pressure like habitat
destruction, habitat degradation, habitat fragmentation and over harvesting or
over exploitation (Mishra and Datta, 2007; Aiyadurai et al., 2010 and Solanki;
2013). It is an indication that bird and butterflies might restrict their activities in
disturbed parts of study area.

Because of these human threats, birds and butterflies are one of the worst
affected groups of wildlife in the state. These study leads to record of 65
butterflies and 52 bird species fromKebali village and Lower Dibang valley.
The present study is an important effort to determine species existed in Kebali
village and Lower Dibang valley and also to understand species fluctuation of
birds and Butterflies.
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POETIC FORM - A TOOL FOR ENHANCING TEACHING LEARNING
EXPERIENCE OF PHYSIOLOGY TOPICS FOR HIGHER
SECONDARY STUDENTS

Shilpa K. Patil-Bhonde
Sahyadri College Bhandup, Mumbai (w)

Abstract

Plant physiology is study of wide range of processes and functions that plants
use to live and survive e.g. respiration, photosynthesis, transpiration, plant
hormones, and environmental response & transport processes. These topics are
taught to higher secondary students in their Biology syllabus. Students find
difficulty in learning these topics due to their complexity. Systematic
application of tool of ‘Poetic forms’ for these topics is significant, as it will
bring focused learning, understanding and provide a hook for recall of
biochemical reactions.

The present paper aims at putting forward tool of ‘Poetic form’ for learning
Kreb’s cycle (plant physiology — aerobic respiration topic). As a Biology
teacher advantage of employing this technique is, it acts as learning tool for
students which facilitate memorization of complex biochemical reactions. The
same tool is also used for teaching learning of Calvin cycle, HSK path way,
Glycolysis, Life cycles of - Fern, Cycus, China rose, Jowar, Cockroach
circulatory system and Human heart and its working.

Keywords: Poetic form, Tool of memorization, Kreb’s cycle

Introduction

Some topics in Biology can be difficult to learn for higher secondary students
e.g. plant water relation, protein synthesis, respiration and photosynthesis,
gaseous exchange, mitosis and meiosis, organs, circulation, excretion, hormonal
regulation, genetics, genetic engineering, and the central nervous system. This
was also supported by Tekkaya et al. (2001). Experiencing difficulties in so
many topics in biology negatively affects students’ motivation & achievement
(Ozcan, 2003) as well interest of subject and learning confidence.

Difficulties in learning biology faced by students have been reported by various
researchers (Johnstone and Mahmoud, 1980; Finley et al., 1982; Tolman, 1982;
Anderson et al., 1990; Seymour and Longdon, 1991; Lazarowitz and Penso,
1992; Bahar et al., 1999).

Plant physiology is one such difficult topic which contains a significant number
of biochemical pathways that are fundamental to a deeper understanding of the
discipline, and which hare generally conveyed through didactic teaching
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methods (Meyer & Land, 2003). Thus students struggle to engage in learning
metabolism and have difficulty finding an enduring relevance (Wood, 1990).
According to Cimer(2012) teachers should make biology lessons interesting and
attractive for students to learn more effectively. Forsyth and McMillan (1991)
emphasize that variety in teaching activities revitalizes students' involvement in
the course and their motivation.

In present study author has selected topic of Kreb’s cycle to simplify and arouse
interest among students. Learning of The Kreb’s Cycle requires implicit or
procedural knowledge (not explicit or declarative knowledge). The students
have to remember the reactions and their correct order in which the reactions
take place. So as simplify the learning author has constructed poetic form tool.
Active learning takes place when constructivism links are established between
new and existing knowledge by the student. According to Petty (2009) if
students get involve recent, vivid, engrossing, multisensory experience their
constructivism links are stronger.

Music was very important part of education system in Ancient Greece. Its
power and importance was highlighted by many philosophers of that time. One
of them was Plato pointed that “Music is the best tool for education than any
other” (Hebermayer, 2001).

As different parts of cerebral cortex are activated during music stimulations,
people can learn and keep information easier when they connect them with
music. Wallace (1994) concluded that music does, indeed, contribute more than
just rhythmical information to aid recall of information.

The links are stronger if they involve recent vivid engrossing, multisensory
experience (Petty, 2009). Musical activities train the brain in aesthetic literacy
and the students’ perceptual, imaginative and visual abilities (Sinatra, 1986).

By using this poetic form students can remember the facts and right order of
metabolites of the Kreb’s Cycle correctly. As well enables students to apply the
technique of the poetic form to answer questions and label a diagram of the
Kreb’s Cycle.

Materials and methods

» In cyclic representation ofKreb’s cycle numbers are given to the metabolites
e.g.1to13.

» These numbers are indicating metabolite (reactant) number 1 undergoes
specific reaction and its product is metabolite number 2.

»  For next reaction metabolite number 2 will become reactant and metabolite
3 is its product. Same process will continue till reaction number 13.

» Below cyclic representation in a separate box, reaction numbers and their
type is mentioned.
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» Author has put these 13 reactions in poetic form and taught to students
along with explanation of oxidation, reduction and decarboxylation.
At the beginning of every lecture students uses to recall poetic form of Kreb’s
cycle (initially referencing through class note book, latter without referencing
note book). Due to this students were encouraged to use their learning sensory
organs.
While developing answer, first they are expected to draw cyclic representation.
First point of answer could be reaction of metabolite number 1. Its reaction type
must be noted from box below the cyclic representation. Second point of answer
should be reaction of metabolite 2 and so on till reaction number 13. e.g.
Pyruvic acid [3c] (1 st metabolite) undergo oxidative decarboxylation (1,8,9
Decarboxylation and 1,7,9,11,13 oxidation mentioned in box) and get converted
to acetyl [2C].
Initialy Krebs’s cycle was taught without using poetic form technique to the
group of 42 students followed by test on same. Later same topic was taught by
using poetic form technique followed by test.
Self-administered questionnaire was given to experimental group of 42 students
to find out beneficiary capacity of kreb cycle poetic form with yes/no type
answer.

Results and Discussion

98
100 - mYes mNo
80 - 7 - 4 o
60
0 60 -
/n 38 36 38
40 29 26
20 -+ )
0 T T T T T T
Q1 Q2 Q3 Q4 Q5 Q6

Fig. 1 Percent graphical representation of answers of
guestionnaire
98% students have reported that poetic form of kreb cycle was helpful for
learning (Q1). 62% have recorded that they were able to produce answer by
using poetic form (Q3) whereas 64% have recorded, they were unable to
understand topic of kreb cycle taught without poetic form (Q5). 60% students
were unable to produce answer of kreb cycle without poetic form (Q6). 71%
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students found this poetic form interesting (Q2) and 74% feels joyful (Q4) after
singing in beginning of every biology lecture. In special comments students
have mention that they could save the time of learning and did smart work
happily.

The pre-test mean score for the sample of 42 students was 1.2143 [SD =
0.5196]. The mean score for the post-test increased to 3.3571 [SD = 0.9324].
Paired samples t-test showed a significant improvement in post-test scores [ t =
13.23, p = 2.021, df =41]. (The absolute value of the calculated exceeds the
critical value , so the means are significantly different).

Poetic form had made remembering easier by making the process of conversion
of short term memory into long term memory more efficiently (Yeoh M.2013).
Author has used modelling of social learning theory of Bandura too (Bandura,
1977). Poetic form provided the vivid, engrossing, multisensory condition by
which new knowledge was linked to existing knowledge and facilitated
constructivism.

It also helps in balanced use of left and right brain and trains the brain in
aesthetic literacy.

After teaching poetic form author had asked students to construct poetic forms
on some other topics of biology. Students have constructed poetic forms on
structure of antibody and V.S. kidney. By implying this we could encourage
our students to acquire life skill of creative thinking.
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Conclusions

It

has reduced complexity of biochemistry part and made it interesting. This

poetic form produces highly focused learning state. Vocabulary and reading
material is absorbed by students at great rate. It provides hook for recall. It

ac
ex

hieves better teaching learning effect. It also reduces stress and mental
haustion of learning difficult topics and makes biology enjoyable. It is tool

not only for understanding but also cultivating potentials, wisdom, and

pe

rsonality along with good grades in exam.
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AFTERMATHS OF SAND DREDGING ACTIVITY ON BENTHIC
FAUNA OF VAITARNA RIVER, MAHARASHTRA, INDIA

Shilpa K. Patil — Bhonde R. P.Athalye

B.N. Bandodkar College B.N. Bandodkar College

Thane, Maharashtra, India Thane, Maharashtra, India
Abstract

A study of the benthos from sand dredged environment in the Vaitarna River
Vada, Maharashtra ,India included Physico -Chemical analysis of water and
sediment at the Undredged (UD) and Dredged (D)sites of Vaitarna River. It
showed that the water parameters were within permissible limits given by WHO
except hardness. Continuous Sand dredging activity probably leads to leaching
of salts which increased hardness of water at ‘D’ site and thus pH at ‘D’ site.
Average pH was alkaline at both, UD and D site. Difference in average turbidity
at D and UD sites was not statistically significant. High silicates were recorded
at both sites. Sediment texture at UD and D site was sandy.Higher densities of
meiobenthos and macrobenthos were noted at UD site suggesting adverse
effect of dredging on faunna.Although Sand is required for thedevelopment of
Human being, the threats to the environment posed due to sand dredgingcan’t be
ignored. Hence alternate solution needs to be found out by taking decisive steps
S0 as to conserve Vaitarna River ecosystem.

Keywords: Sand Dredging, Meiobenthos, Macrobenthos,Vaitarna River,
Physico-Chemical parameters

Introduction

There is world-wide concern about the effects of bottom-dredging on benthic
communitiestrawling, dredging and digging usually remove bio-genic structures
on the surface that are not easily replaced, such as mussel beds or banks of tube-
dwellingpolychaetes, even when such elementsare not thetarget of the fisheries
(Reise 1982; Roberts 1997; Service &Magorrian 1997; Hall 1999).Benthos
cannot move around like fish so they are less able to escape the effects of
sediment and other pollutants that diminish water quality. Therefore, benthos
can give us reliable information on prevailing river water quality. This was also
supported by Pearson & Rosenberg (1978), Paolo (2003), (Gray etal., 1992).The
present paper discusses effect of sand dredging ondensity and diversity of
Meiobenthos and Macrobenthos.
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Materials &Methods

The present study was carried out during Oct 07 to Sep 09 at two sites of
Vaitarna River —1) Dredged site (D) (Lat- 19°37'40.07"N Long- 73° 0'24.01"E)
— where sand dredging was dominant activity. In rainy season the site was
flooded with water but the flow reduced in dry period and water found
accumulated in a large pit formed (due to dredging) having depth of approx. 12
feet. 2) Undredged site (UD)(Lat- 19°37'38.08"’N Long- 73° 0'23.02"°E). —
Approximately 150 meters downstream to D site. It had rocky substratum and
relatively shallow depth of approx. 5 feet. In dry period water level reduced
significantlyleading to cutoff of UD site from D site.

Water& sediment samples were collected once in every month and analysis was
performed as per the standard methods prescribed in standard methods
(APHA,1985); Trivedi and Goel (1984) and Kodarkar (1992).Along with this
biological analysis was done to study Meiobenthos and Macrobenthos. Surface
soil samples (10 cm depth) were collected by using Metal scoop of 10 cm x 10
cm. The samples were collected and fixed in 1: 500 rose bengal formalin and
preserved in a plastic container. In the laboratory the samples were passed
through 2 sieves, first through 0.5 mm followed by 0.06mm sieve to separate
the macrobenthos and collect the meiobenthos. The organisms collected were
preserved in 10 % formalin (10ml of 40% formaldehyde made to 100 ml using
filtered river water) and studied under microscope. Surface (10 cm depth) soil
sample for macrobenthos were collected from the substratum with the help of
10 cm x 10 cm metal scoop. 5 scoops were randomly collected and pooled
together. 10 % MgCI, was used to narcotize the macrofauna in the soil samples
to prevent fragmentation. The sediment was then drained through a sieve of
mesh size 0.5 mm. The fauna collected on the sieve was preserved in 10 %
formalin prepared in river water.

Results and Discussion

ThePhysico chemical analysis showed Dredged site had lower values of salinity,
BOD, PO,-P, SiOs-Si as compared to UD site whereas the water parameters
like Temperature, pH Light penetration, Total solids,Dissolved solids,
Suspended solids, Turbidity and Hardness had higher values than UD site. The
amount of dissolved oxygen at both the sites was within the optimum limit.
Sedimentological studies showed sediment texture of river to be sandy with
high percentage of sand and low percentage of silt + clay. Dredged site had
more accumulation of sand which is highly demanded for construction purpose.
Due to sandy nature of the sediment as well as low silt & clay, sediment organic
carbon was low and sediments were not anoxic. Organic carbon showed
positive correlation with turbidity, total solids and dissolved solids at both sites.
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Table 1.Physico -Chemical analysis of water and sediment at the two sites
of Vaitarna River.

Water Undredged (UD) Dredged (D)
Parameters Min Max Avg Sd Min Max Avg Sd
Temperature 0 C 21 34 28.25 3.5498 | 23 34 29.46 3.0505
9 9
Light Penetration 21 100 63.456 | 21.424 | 15 1145 | 66.760 | 27.220
5 2 9 8
Total Solids (mg/1) 40 3520 440.8 7717 60 12660 | 831.8 2665
Dissolved solids (mg/l) 20 2060 2954 486.6 20 9300 621.8 1965
Suspended solids (mg/l) 20 1460 14541 | 309.86 | 20 3360 210 706.1
Turbidity (NTU) 0.001 | 0.056 | 0.0122 | 0.0124 | 0.002 | 0.065 | 0.012 0.013
2 4
pH 6.15 9.36 8.03 0.8797 | 6.31 9.24 8.164 0.788
Salinity PPT 0.034 | 0.169 | 0.0857 | 0.0319 | 0.034 | 0.131 | 0.0799 | 0.0198
6 9 1 6 4 2
Dissolved Oxygen mg/L 5.2 10 7.426 1.295 5.6 9 7.469 1.033
BOD (mg/l) 0.8 13.6 6.0455 | 3.318 0.4 9.6 5.218 2.884
Hardness mg/L 70 142 107.56 | 15.19 76 180 122.2 26.84
Po 4-P mg/L 0.004 | 0.117 | 0.0291 | 0.0279 | 0.004 | 0.069 | 0.026 0.019
SiO3-Si mg/L 0.7 40.2 13.965 | 9.0355 | 4 318 12.85 10.13
NO3-N mg/L 0.017 | 0555 | 0.1195 | 0.1394 | 0.017 | 0.6 0.129 7.77
Coarse Sand 71.6 100 88 9.8 53.44 | 99.93 | 83.19 16.21
Fine Sand 0 253 9.8 8.6 0.07 455 14.88 15.22
Silt+ Clay 0 7.9 2.1 2.1 0 9.815 | 2.28 2.76
Sediment Organic | 0.05 1.27 0.37 0.43 0.06 1.43 0.40 0.46
Carbon

Total meiobenthos density was 5102450 No/m® and 1676087 No/m? at UD & D
site respectively. The range shown by meiobenthos was 9025 - 1679000Avg
231930+ 360854at UD site and 2000-405000Avg 76185.8 £108454 at D site.
Total macrobenthos density was 1338000 No/m? and 698000No/m* at UD & D
sites respectively. The range shown by Macrobenthos was 6000-342000
No/m’Avg 60818 + 75798.4 at UD site and 6000-208000 No/m°Avg
31727.3+43675.4at D site.
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Fig.1 : Total Meiobenthos density at study sites UD and D
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Fig 2 : Total Macrobenthos density at study sites UD and D (graph with

the stabilized fluctuations by time series average of months)

In present study the higher density of Meiobenthos as well of Macrobenthos
was noted at UD site as compared to D site. At D site the densities were
comparatively low for the entire study period probably because of stress of sand
dredging.There was decrease in the density of Meiobenthos as well of
Macrobenthos in monsoon and post monsoon season. The populationdensity
was the highest in summer season due to shallow waters and eutrophication. In
case of Macrobenthos,D site showed high density in post monsoon season of
2008. During the other seasons density was low as sand dredging might have
caused disturbance in their habitat.Difference between the average Meiobenthos
densities at UD and D site was statistically significant at 5% level of
significance but difference between density of macrobenthos at ‘UD’ and ‘D’
sites was statistically insignificant.
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Fig 3 : Distribution of various types of Meiobenthos at UD and D site.
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Fig 4: Distribution of various types of Macrobenthos at UD and D site.
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Fig.6: Monthwise May Fly Nymphs density at study sites UD and D

During present studies 165000 No/m? Ostracods were recorded at the D site
whereas 844000 No/m*at UD site which were approximately five times higher
than that of D site. Low density at D site was because of destruction in their
habitat caused by sand dredging activity. This corroborates with the
observations by Forshage and Carter (1974), Martin and Hess (1986), Nandan
(2005), Brown et al., (1998); Roell(1999); Basavarajappaet al., (2014), Howard
(1995).

Meiobenthos showed positive correlation with hardness (r = 0.688), salinity(r =
0.636) and light penetration (r = 0.451) at ‘D’ site where as they did not show
any significant correlation at ‘UD’ site.During present studies the number of
May fly nymphs ranged between 0 - 262000No/m? Avg 39545+ 64707 at UD
site and 0 - 180000No/m? Avg17909 + 38369 at D site thus approximately
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double density at UD site as compared to D site.The less number of may fly
nymphsat UD site was probably due to disturbance caused by dredging leading
to destruction of the habitat. Nematodes ranged between 0 - 24000No/m* Avg
6727 + 7497 at UD site and 0 - 36000No/m* Avg 7818 + 7853 at D site. The
Nematode density was higher at D site as compared to UD site. They dominated
D site during summer season probably due to following three main factors -- (1)
The burrowing capacity in combination with their small and slender shape,
allowing the occupation of interstitial spaces in coarse grained sediments as well
as the invasion of soft sediments. (2) Their tolerance, as a taxon, to a variety of
environmental stresses. (3) The diversification in buccal structures, enabling
nematodes to exploit a broad range of food items present in the benthos.

The Oligochaetes followed the nematodes in abundance and were ranged
between 0 - 48000 No/m? Avg 6090 + 11169 at UD site and 0 - 10000 No/m?
Avg 2090 * 2723 at D site. The maximum density of oligochaetes was recorded
in the month of Apr 08 at UD site. Macrobenthosshowed positive correlation
with temperature (r = 0.461) and P™(r = 0.466) at ‘D’ sitewhere as they did not
show any significant correlation at ‘UD”’ site.

Table 2 Indications of different Indices

H A N1 N2 R1 R2 R3
1<H<3 =
Moderate Number (A) | Numb [ Number | Number (R1) | Number (R2) | Number of
pollution increses, er of of increses, increses, species
most
H<1= severe | Diversity Abun abundan | Diversity Diversity
pollution decreses dant t increses increses Per
H>3 = Clean | and vice | Specie Thousand
water versa S species Organisms

According to Fig 7, Indices for Meiobenthos showed that R3 (UD 0.004-0.222 +
0.068, D 0.016-0.5+0.138) were more at D site whereas N1(UD 0.253- 5.153 £+
1.4395628, D 1-7.696+1.8885503), N2(UD 1.358- 4.794+ 0.9319341, D 1-
5.312+ 1.358557461), H(UD 0.522- 1.64+ 0.3515331, D 0-2.041%
0.617428454), L(UD 0.209- 0.737+ 0.1525663, D 0.188-1+ 0.2739554), R1(UD
0.22- 1.694+ 0.4843913, D 0-2.176+ 0.6611101), R2(UD 0.004- 0.039+
0.0096754, D 0.007-0.048+ 0.0108843) indicated more diversity at UD site.
Thus all indices did not indicate UD site to be more diverse for Meiobenthos as
compared to D site. However except R3 the other indices did not have
significant difference in the two sites UD and D.
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Fig 7 Diversity indices of Meiobenthos at UD Fig 8 Diversity indices of Macrobenthos at
andD site UD and D site

R2 (UD 0.004- 0.04+ 0.0094149, D 0.009-0.034+ 0.0061053) and R3 (UD
0.009- 0.333+ 0.0944007, D 0.019-0.375+ 0.0792402) indicated more diversity
at D site for Macrobenthos. The other indices N1 (UD 1- 4.456+ 1.0004782, D
1-4.779+ 4.779), N2 (UD 1- 4.001+ 0.879199, D 1-4.592+ 0.82363156), H (UD
0- 1.494+ 0.4060003, D 0-1.564+ 0.392896142), A (UD 0.25- 1+ 0.2067694, D
0.218-1+ 0.2056541), R1 (UD 0- 0.951+ 0.2591959, D 0-0.893%
0.257436)showed more diversity of Macrobenthos at UD site. However
comparative differences between the indices at UD site and D site were not
statistically significant suggesting both the sites not significantly different from
each other.

Conclusions

The effects of long term dredging range from minimal disturbance to significant
changes in community structure, persisting over many years. Some recent
evidence from the United Kingdom, part of the North Sea, suggests that
recovery periods can be prolonged i.e. >7 years especially where sites have been
dredged repeatedly at high intensities (Cooper et al., 2005). Thus regular
dredging activity at D site must have adversely affected the benthic fauna.
Sediment texture of Vaitarna River at UD and D site was sandy.Both sites
showed low percentage of silt and clay. Organic carbon percentage was low due
to the presence of larger fraction of sand with less silt and clay.Vaitarna River
showed healthy status with reference to sediment organ carbon contents.
Though dredging had some deteriorating effect on water parameters, they
remained within permissible limits.Higher density of meiobenthos &
macrobenthos was noted at UD.Ostracods andthe May fly nymph dominated at
both UD and D sites.Presence of May fly nymph indicated the UD and D sites
having good quality water.D site showed less number of may fly nymph as
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compare to UD site due to destruction of habitat during sand dredging activity.

Sand dredging activity adversely affected meiobenthos& macrobenthos density

an
to

d diversity. The results showed that the impact of sand dredging was confined
the dredged site.Cut off of UD site from D site during summer due to pit

formation at D site is alarming sign for riverine ecosystem.For restoration of this
ecosystem there should be some alternatives like crusher sand and adulterated
sands. Adulterated sand is a mixture of sand from river and estuary can be freely
used for the construction. Also "crusher dust" produce by Crushing rock
provides a potential alternative to river sand.
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Abstract

The time domain reflectometry technique was used to evaluate Microwave
dielectric properties of polymers (2,3-butanediol, 1,2,4-butanetriol, 1,2,5-
pentanetriol, 1,2,6-hexanetriol) in the frequency range of 10 MHz to 30 GHz at
different temperature. The complex permittivity spectra for 1,2,4-butanetriol,
1,2,5-pentanetriol, 1,2,6-hexanetriol were fitted in Cole-Davidson model using
non - linear least square fit method. The dielectric parameter such as, static
dielectric constant and relaxation time has been determined for 2,3-butanediol,
1,2,4-butanetriol, 1,2,5-pentanetriol, 1,2,6-hexanetriol. The hydrogen bonding
interactions for the aqueous solution of 1,2,6-hexanetriol have been discussed
through the determination of Kirkwood Correlation factor.

Keywords: Complex permittivity; Dielectric relaxation; Kirkwood Correlation
factor, Time domain reflectometry.

Introduction

The microwave dielectric properties of a material such as dielectric constant,
dielectric loss, relaxation time have provided an insight into the structure of the
molecules of the system. The molecular interaction through hydrogen bonds in
molecular complex liquids results in different dynamical properties. In liquids,
the molecule has rotational freedom and its dispersion occurs at high frequency.
Hence studying the dielectric properties at high frequency will reveal the
dielectric relaxation of polar molecules and polymers and its variation with
respect to the interaction with the neighbouring molecules.

The time domain reflectometry (TDR) is one of the major dielectric
measurement technique and provides constructive information regarding the
molecular complex formation in solution [1]. The hydrogen bounded water
molecule has permanent dipole moment and dielectric relaxation of pure water
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is of the Debye type [2]. Therefore the dielectric relaxation spectroscopy (DRS)
is normally applied to the systems in which hydrogen bonds play an important
role such as aqueous solutions [3].

Alcohols are compounds in which hydroxyl (-OH) group is attached to
waterlogged hydrogen atom. The hydroxyl groups are classified as monohydric,
dihydric, trihydric and polyhydric alcohols. Polyhydric alcohols are the
hydrogen bonding liquids, where each molecule having two or more —-OH
groups. The O-H bond in alcohol is highly polar, because oxygen is highly
electronegative. The polarity of O-H bond gives rise to attraction of partially
positive hydrogen atoms of other molecules. Due to this, hydrogen bonding
requires a great agreement of energy in the form of heat to overcome these
attractive forces. In general, polyhydric alcohols exhibit the glass transition at
temperature (Tg) relatively higher than those of usual molecular liquids with
similar molecular size [4].

2,3-butanediol, 1,2,4-butanetriol, 1,2,5-pentanetriol and 1,2,6-hexanetriol are the
polyhydric alcohols, which consists of linear chain with OH groups attached to
every carbon atoms with aliphatic form. The molecular structure of 2,3-
butanediol, 1,2,4-butanetriol, 1,2,5-pentanetriol and 1,2,6-hexanetriol is as
shown in Fig. 1(a, b, ¢ & d)

Fig. 1b The molecular structure of 1,2,4-butanetriol
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Fig. 1c The molecular structure of 1,2,5-pentanetriol

Fig. 1d The molecular structure of 1,2,6-hexanetriol

In the study of dynamics of hydrogen bonding polyhydric alcohols,

dielectric relaxation spectroscopy is one of the commanding techniques [4, 5].
The dielectric properties of polyhydric alcohols have attracted the attention of
many workers [4-6].
The objective of this work is to study dielectric relaxation behavior of the 2,3-
butanediol, 1,2,4-butanetriol, 1,2,5-pentanetriol and 1,2,6-hexanetriol. Also to
investigate the orientation of dipoles in the binary mixture of 1,2,6-hexanetriol-
water mixtures over the frequency range of 10 MHz to 30 GHz using the TDR
technique.

Experimental method

The 2,3-butanediol, 1,2,4-butanetriol, 1,2,5-pentanetriol and 1,2,6-hexanetriol
was obtained commercially from Merk Chemical Limited and was used without
further purification. Temperature of the sample was controlled electronically
within £1°C. The water used in the preparations of mixtures was obtained by
double distillation procedure.

Tektronix model no. DSA8200 Digital Serial Analyzer sampling mainframe
along with the sampling module 80E08 has been used for the TDR. A repetitive
fast rising voltage pulse with 18ps incident rise time was fed through coaxial
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line system of impedance 50 ohm. All measurements are carried out in open
load condition. Sampling oscilloscope monitors changes in step pulse after
reflection from the end of line. Reflected pulse without sample Ry(t) and with
sample Rx(t) were recorded in time window of 5ns and digitized in 2000 points.
The nature of the reflected pulses with and without sample for 1,2,4-butanetriol,
1,2,5-pentanetriol and 1,2,6-hexantriol are as shown in Fig. 2(a, b and c).
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Fig. 2a Reflected pulses without sample [R,(t)] and with sample [Rx(t)] of

1,2,4-butanetriol
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Fig. 3b Temperature dependant Complex permittivity spectra ( &' & &" ) of
1,2,5-pentanetriol

The recorded pulses are added [g(t) = Ri(t) + Rx(t)] & subtracted [p(t) = Ri(t) -
Rx(t)]. Further, the Fourier transformation of p(t) & q(t) was obtained by
Summation and Samulon [7-8] methods respectively, for the frequency range 10
MHz to 30 GHz.

The complex reflection spectra were determined as follows,

o v_[_C || pl@)
P (a’)_(jwdj{q(w)}

where p(w) & q(w) are Fourier transforms of p(t) and q(t) respectively, c is the
speed of light, o is the angular frequency, d is the effective pin length and j=
J-1.

The Complex permittivity spectra & (m) was obtained from reflection coefficient
p (o) by applying calibration method as described earlier [9].

wWww.ijmer.in 191



InTERNATIONAL JOURNAL OF MuLTiDIScIPLINARY EDUucATIONAL RESEARCH
ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

20

1.2,6-hexanetriol | 25°C
}—a =
"u 20°C
L] gl
1§ 4%y, 15°C
i 0
. 10°C
10+ \
e '\\
'\1 1
5 -.-'\ e
I T I N ] . I Ll N
b L]
.l
TN
J "
6+ _-‘
™ Ll
E .-. L}
4+ N
. \
£5 F "
s (]
. F pNE!
24 / hss 8
1] T T T —T T T T T 1
7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5

Log f(Hz)
Fig. 3c Temperature dependant complex permittivity spectra (&' & €" ) of 1,2,6-
hexanetriol

Result and discussion

The temperature dependant complex permittivity spectra of 1,2,4-
butanetriol, 1,2,5-pentanetriol and 1,2,6-hexanteriol is as shown in Fig. 3(a, b
and c). It is observed that at the relaxation frequency of the real part ¢'(w) of
complex permittivity spectrum of triols decreases with increase in the
frequency. It is due to the less effect of applied field which has been cancelled
by the dipoles.

The value of dielectric loss (€”"ma) peak goes lower with decreasing
temperature. The complex permittivity spectra were fitted in Havriliak-
Negami(HN) equation using non-linear least squares fit method to extract
dielectric relaxation parameters with the following expression [10].

+ 80 — &y
[L+(jor) ]

&(w)=¢,

)
where g, is the static dielectric constant, €., is the permittivity at high frequency,
T is the relaxation time in pico-second. The exponents o and 3 describes the
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irregularity and broadness of the corresponding spectra, o and B are empirical
parameters for distribution of relaxation times with values between 0 and 1.
Havriliak—Negami relaxation is an empirical modification of the Debye
relaxation model, accounting for the irregular and broadness of the dielectric
dispersion curve. The model was used to describe the dielectric relaxation of
some polymers [10] by adding two exponential parameters to the Debye
equation.

The HN equation includes three relaxation models.

i) The Debye model [11, 14] (o = 0 and B = 1) shows the single relaxation
whereas,

i) The Cole-Cole [12] (0 < a <1 and B = 1) model assumes a continuous
probability distribution for the time constant of relaxation. The time constant of
relaxation represents the period of the frequency where the highest relaxation
occurs.

iii) The Cole-Davidson [13] (¢ = 0 and 0 < < 1) models which suggests the
symmetric and asymmetric distribution of relaxation times.

In this study the complex permittivity spectra of triols shows Cole-Davidson
behaviour. Therefore the complex permittivity spectra & (o) were fitted in CD
model using non-linear least squares fit method to determine the dielectric
relaxation parameters. Here a is kept to be zero and 3 is varied upon such that 0
<p<1l

The values of dielectric parameters (go, €., T and p) at 25°C for 2,3-butanediol,
1,2,4-butanetriol, 1,2,5-pentanetriol and 1,2,6-hexanetriol have been reported in
Table 1a. The dielectric relaxation parameters for 1,2,6-hexanetriol-water
mixtures also reported in Table 1b. From Fig. 2(a, b, and c) it is interesting to
note that the relaxation time (t) of triols increases with decreasing temperature.
This is due to the size of the molecular chain and structure of hydrogen bonding.
The temperature dependant study of 1,2,4-butanetriol, 1,2,5-pentanetriol and
1,2,6-hexanetriol indicates that the polymeric form in triols is more dominant
and the hydrogen bonding is also stronger than the other alcohols.

Table l1a. The dielectric relaxation parameters for 2,3-butanediol, 1,2,4-
butanetriol, 1,2,5-pentanetriol and 1,2,6-hexanetriol at 25°C.

Polymers Co C(ps) a B
2,3-butanediol 21.26(10) 583.62(8) 2.21(1) | 0.988(5)
1,2,4-butanetriol 18.24(14) 957.88(20) 2.86(1) | 0.836(6)"
1,2,5-pentanetriol 21.97(18) 1221.88(20) 2.85(2) | 0.881(7)
1,2,6-hexanetriol 19.30(19) 1470.54(34) 2.58(2) | 0.884(8)
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Numbers in bracket denotes uncertainties in the last significant digits
obtained by the least square fit method.
e.g. 18.24(14) means 18.24+0.14 and °0.836(6) means 0.8360.006

Table 1b. Dielectric relaxation parameters: a) Dielectric constant (go), b) high
frequency permittivity (e.), b)
relaxation time (t), for 1,2,6-hexantriol+water mixture at 25°C.

Vw €0 €
T(ps)

0.000 19.22(5) 2.50(1)
1360.05(12)

0.060 23.15(10) 2.37(2)
1173.96(23)

0.130 29.51(17) 2.46(3)
566.21(14)

0.258 38.42(15) 2.35(2)
201.34(12)

0.372 45.36(16) 2.47(3)
107.83(10)

0.570 52.83(7) 1.74(3)
31.50(12)

0.742 66.19(1) 2.05(1)
17.92(19)

1.000 78.32(2) 1.98(2)
8.21(17)

Kirkwood correlation factor

In general, static dielectric constant decreases with increase in the
number of carbon atoms. To understand the significance of association effect
due to the hydrogen bonding, it is useful to compute the values of Kirkwood
correlation g in these systems using the following expression [14, 15].

3) (ep—&,)(2e0+¢6,)  , 4nNp
eo(e, +2)° a 9kTM

where p, p and M correspond to the dipole moment in gas phase, density and
molecular weight, respectively, k is the Boltzmann constant and N the
Avogadro’s number. The Kirkwood correlation factor ‘g’ explains the short-
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range interaction between electric dipoles and gives information regarding
orientation of electric dipoles in polar liquids.

In pure liquid state, the values of Kirkwood correlation factor g are greater than
unity which shows that there are large multimers with parallel dipole moment.
For the polyhydric alcohols, the dipole moment of the whole molecule is not
applicable because each OH group can rotate individually. Therefore, the dipole
moment of an OH group (rather than the whole molecule) is chosen as p [4]. In
this study p = 1.69D is used for the dipole moment of an OH group [16]. The
values of &, are taken from the fitting data.

The Kirkwood correlation factor for 2,3-butanediol, 1,2,4-butanetriol, 1,2,5-
pentanetriol and 1,2,6-hexanetriol at 10°C 15°C 20°C and 25°C are reported in
Table 2. It can be seen that the values of g decreases with decreasing
temperature. These results indicate that the hydrogen-bond formation becomes
probable with decreasing temperature. The results observed are agreed with
Shirgire et.al. [17]. The Kirkwood correlation factors for 1,2,6-hexanetriol-
water mixtures at 25°C are reported in Table 3. The observed values of g are
greater than one for 1,2,6-hexanetriol-water mixtures which leads to the
conclusion that the molecules associate to form a multimers and also confirms
the net change in dipolar ordering of the mixture constituents due to H-bond
complexation.

Table 2. Kirkwood correlation factor for 2,3-butanediol, 1,2,4-butanetriol,
1,2,5-pentanetriol and 1,2,6-hexanetriol

g
System

25°C 20°C 15°C 10°C
2,3-butanediol 2.78(17) | 2.33(34) |2.23(19) | 1.99(10)

1,2.4-butanetriol | 2.36(14) | 2.18(13) | 2.06(12) | 1.78(11)
1,2,5-pentanetriol | 2.87(17) | 2.75(16) | 2.52(15) | 2.34(14)
1,2,6-hexanetriol | 2.50(15) | 2.29(14) | 2.18(13) | 1.99(12)

Table 3. Kirkwood correlation factor for 1,2,6-hexanetriol-water mixtures at
25°C.

Vol.  frac. of | g
Solute

0.00 2.82
0.06 2.45
0.13 2.13
0.26 2.07
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0.37 1.80
0.57 1.74
0.74 1.61
1.00 1.64

Conclusions

The dielectric complex permittivity spectra 1,2,4-butanetriol, 1,2,5-pentanetriol
and 1,2,6-hexanetriol have been studied in the microwave frequency
range(10MHz to 30GHz) using time domain reflectometry technique. Using
Havriliak-Negami equation, microwave dielectric properties of 2,3-butanediol,
1,2,4-butanetriol, 1,2,5-pentanetriol, 1,2,6-hexanetriol and for 1,26-hexanetriol-
water mixtures have been carried out. The temperature dependant Kirkwood
correlation factor is greater than unity and shows that in 1,2,6-hexanetriol-water
mixture forms multimers with a parallel ordering of their dipole moment. The
work has provided extensive dielectric data for the systems considered and a
through qualitative and quantitative analysis is carried out. This has created new
understanding in aqueous solution of polymers. For future works, a variety of
polymers (such as polyhydric alcohols, biopolymers) could be examined to test
the generality of the results presented here.
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Abstract

Worldwide demand for environmentally friendly chemical processes and
products requires the development of novel and cost-effective approaches to
pollution prevention. Organic synthesis under solvent free condition has been
evinced in the past two or three decades. Microwave assisted reactions are more
efficient in terms of time and purity. Aspirin is one of the most commonly used
non-steroidal anti-inflammatory drug. An attempt is made to carry microwave
assisted synthesis of aspirin. Yields obtained are compaired with the
conventional methods. Purity were further confirmed by TLC, melting point and
spectral data analysis

Key Words: Microwave, Greener synthesis, Yields, Environmentally benign
process and Aspirin

Introduction

Aspirin is one of the most commonly used drugs for treating mild to moderate
pain, migraines, and fever.Common uses include headaches, period pains, colds
and flu, sprains and strains, and long-term conditions, such as arthritis. For mild
tomoderate pain, it is used alone. For moderate to severe pain, it is often used
along with other opioid analgesic and NSAIDs. Aspirin's popularity grew over
the first half of the twentieth century leading to fierce competition with the
proliferation of aspirin brands and products.Now we used the aspirin which is
less irritating to stomach than salicylic acid. It is most widely used drug in
world today. It is non-steroidal anti-inflammatory drug (NSAID).It inhibits
platelet aggregation and prolongs bleeding time. The melting point range of
pure aspirin is 138-140°C and the melting point range of the salicylic acid is
158-161°C. Present work is carried out onmicrowave assisted synthesis of
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LIME

aspirin. Yields obtained are compaired with the conventional methods. Purity
were further confirmed by TLC, melting point A microwave oven is an electric
appliance with magnetron component. However this household appliance have
been successfully used in organic chemistry synthesis as means carrying out
reactions more efficiently in terms of reaction time and purity.

In this synthesis the microwave is used as energy source. To study the effect of
microwaves on the catalysis of aspirin synthesis in term of reaction time, purity,
yield. The effect of microwave are observed in reactions that are solvent-free.
These reactions are carried out due to ecological and economical reasons.

The reaction mechanism for synthesis of aspirin under microwave condition
without catalyst.

Reaction:-
(0]
(0] (0]
)L Jj\ Catalyst + )L

OH Microwave OH OH

80% power
0 4 minutes o
Sd]t'“n);lr: ";c'd ce:;c::nlg'ld ride Acetylsalicylic acid Acetic acid
5 ) (Aspirin) 15 mmol
5 mmol
Mechanism :-

o 0

OH i f — OH &~
)I\ + =0
| o o
H \l?

0 Transmon state
< OH
)\ (:Eu}(!\( @f‘\ 0
Asplrln
()
OH
Acetic acid

Material and methods
Salicylic Acid, Acetic Anhydride, 85% Phosphoric Acid, Calcium
Carbonate,Acetyl chloride, Vacuum filter apparatus, 110-mm Filter paper, 10
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ml Ethanol, 400 ml beaker, Silica gel coated TLC plate, Spotting pipettes, 18 ml
Ethyl acetate, 2 ml methylene chloride.
Preparation of Aspirin(Traditional Method):-Experiment No:1
» By using phosphoric acid as catalyst
Weight of the product : 1.80 gm
Weight of the pure crystal : 0.82 gm
Melting point : 135°C
Theoretical yield : 2.70 gm
% yield : 30.37%

2.30

Rf value : ==— =10.442
5.20

Solvent System : Pet ether + Ethyl acetate [7+3]
Weight of the product : 3.95 gm
Weight of the pure crystal : 2.30 gm
Melting point :138°C
Theoretical yield : 5.41 gm
% yield : 42.51%
Rf value : 0.480
Solvent System : Pet ether + Ethyl acetate [7+3]
sing Calcium Carbonate as a catalyst
Weight of the product : 1.68 gm
Weight of the pure crystal : 0.80 gm
Melting point : 155.6°C
Theoretical yield : 2.70 gm
% yield : 29.62%
Rf value : 0.879 cm
e Solvent System : Pet ether + Ethyl acetate [7+3]
Experiment No. 2 :
= Weight of the product : 2.78 gm
= Weight of the pure crystal : 1.60 gm
»  Melting point : 156.5°C
= Theoretical yield :5.41 gm
= % yield: 29.57%

= Rfvalue g =0.818 cm

= Solvent Syétem : Pet ether + Ethyl acetate [7+3]
= Preparation of aspirin (Green Method):-
By using Microwave Irradiation

C m m m = m E m O

By
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Table I: Synthesis of aspirin with conventional heating.

Catalyst Reaction Polymer Melting % yield
time formation point (°C)

None - - - No Reaction

H,SO, 5 min. Positive 130-133 39%

HsPO, 5 min. Positive 133-135 35%

AICl; 15 min. Negative 133-135 12%

CaCO, - - - No Reaction

Table I1: Synthesis of aspirin with microwave irradiation.

Catalyst Reaction Polymer Melting % yield
time formation point (°C)

None 12 min. Negative 135 80%

H,SO, 5 min. Positive 134 41%

HsPO, 5 min. Positive 135 40%

AlCl; 8 min. Negative 137 65%

CaCO, 5 min. Negative 138 77%

Result and discussion

The actual weight of aspirin was 0.82 g & 2.30 g. Given that 2 g & 4 g of
aspirin was used, the theoretical yield was 2.70 g & 5.41. The percent yield was
30.37% & 42.51%. Because the percent yield was low, a lot of the product was
lost. The melting point of it is 135°C & 138°C respectively. The Rf values of
recrystallized product were 0.442 cm and 0.480 cm respectively. The solvent
system used for both TLC is pet ether : ethyl acetate [7:3] are the best solvent
system.

Similarly, The actual yield of aspirin was 0.80 g & 1.60 g. Giventhat2 g & 4 g
of aspirin was used, the theoretical yield was 2.70 g & 5.41. The percent yield
was 29.62% & 29.57%. Because the percent yield was low, a lot of the product
was lost. The melting point of it is 155.6°C & 156.5°C respectively. The Rf
values of recrystallized product were 0.897 cm and 0.818 cm respectively. The
solvent system used for both TLC is pet ether : ethyl acetate [7:3] are the best
solvent system.

Salicylic acid contains two acidic functional groups, a phenol group and a
carboxylic acid. The phenol group causes stomach irritation. An ester is formed
from phenol group and carboxylic acid on the acetic acid. Process do away from
one of these because the acid cause irritation. By reducing one of the acid
groups, strenghth is reduced of acid making it easy to digest.

The crude aspirin is dissolved in the mixture of hot water and ethanol. Aspirin
has the solubility of 10 mg/ml in water and a solubility of ethanol is 50 mg/ml,
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it has polarity 5.2 and water has 9. Additionally, aspirin should not be
recrystallized solely from hot water, because yields impurities and crude
product allows to get hydrolyzed. The crude aspirin was not clean from
recrystallization because it was exposed to the environment.

In pure acetic anhydride, the synthesis of aspirin is slow, so a catalyst was used
to hasten the reaction. Catalyst is present in the beginning and end of the
reaction. Since it is water soluble it is easily removed by washing the crystals
with cold distilled water. The phosphoric acid also ensured that side reaction
that could take place and increase the present yield were avoided.

This experiment was initially designed to study the effect of the catalysts on the
synthesis of aspirin. For this laboratory experience the results proved that the
best catalysts, in terms of reaction time, were the Brgnsted acids, similar to the
results reported previously. Subsequently, a procedure for the acid-catalyzed
synthesis of aspirin using microwave irradiation was reported. Based on this
finding, it was understood that the original experiment might be modified and
extended by applying microwave irradiation, in a research-like approach
producing the results in Table 1.

Analysis of these results reveals the effect of microwave irradiation in relation
to the reaction time, polymer formation, product purity and yield. Table 1 shows
that under microwave irradiation, the results are similar to those traditionally
reported for acid catalysis, in terms of polymer formation and reaction time.
The results under basic catalysis, however, are completely different from those
obtained from aspirin synthesis without microwave irradiation, in terms of
reaction time, polymer formation, and yield. For example, the reaction using
calcium carbonate (CaCOs) did not work with conventional heating (without
microwave irradiation), but was completed in five minutes and a 77% yield was
obtained under microwave irradiation.

As can be observed from Table 1, the use of sulfuric and phosphoric acid as
catalysts produced low vyields owing to the formation of polymers. The
polymers must be removed using a saturated solution of sodium bicarbonate,
which is later acidified to recover the aspirin. In addition, it can be observed
from the experimental results that Lewis acids can also be used as catalysts. In
the case of AICI; the yields were good and no polymer formation was observed.

Conclusion

This study was carried out to evaluate the synthesis of Aspirin using both
conventional and non-conventional method.It was proved that the solvent free
synthesis and energy from microwave radiation is a fast, cheap and clean
methodTo develop the green reaction, high atom efficiency is needed to
preventenvironmental pollution.80% vyield can be obtained using microwave
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radiation without the use of catalyst. It can be concluded that this methodis the
best methodfor synthesis of Aspirin.
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Abstract

Development of non-hazardous synthetic methodologies for organic synthesis is
one of the latest challenges .The growing need is for the development of eco-
friendly and economic processes. Organic reactions under solvent free
conditions have gained in popularity in recent years. Synthesis of schiff base by
green method need shorter time, simpler reactions, resulting more efficient work
up procedures, easier separations and purifications than conventional methods
.In our present study; some Schiff base derivatives were synthesized by green
approach. The synthesized Schiff base derivatives were further screened for
several biological activities such as antioxidant and antimicrobial evaluation
studies. The synthesized Schiff bases were further confirmed by TLC, melting
point and spectral data analysis

Key words: Synthetic methodologies, greena pproach, Schiff bases, antioxidant
and biological activities

Introduction

Development of non hazardous synthetic methodologies for organic synthesis is
one of the latest challenges to organic chemist. The growing concern for the
environment demands the development of eco-friendly and economic processes
where in even less hazardous byproducts are not desirable. Organic reactions
under solvent free conditions have gained in popularity in recent years
[1].Hence synthesis of Schiff base by green method need shorter time,
simplerreactions, resulting more efficient work up procedures and easier
separations and purifications than conventional solvents [2, 3]. The formation of
carbon -nitrogen double bond plays an importantrole in organic synthesis. This
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can be achieved by the reaction ofaldehyde and amines in acidic medium which
leads to synthesis of Schiff base(imines).Schiff base can be synthesized by
condensation of aldehyde or ketone with primary amine using a suitable solvent
or catalyst.Schiffbase is first discovered by the scientist Hugo schiff in 1864.1t
is sub class of imines in which carbonyl group is replaced by imine or
azomethine group. General structure of schiff base is R2ZC=NR' (R' # H)Schiff
base have been attracted considerable attention of organic chemist due to their
significant biological activities like
anticancer[4],antitumor[5],antiinflammatoryagents[6],insectcidal[7],antibacteria
I[8]antituberculosis[9],antimicrobial activity[10]. In this review,we present a
green approach for synthesis of Schiff base.

Theoretical

If we look into the mechanism of transformation of aldehyde and amine into
Schiff base, in step-1 first the nucleophilic nitrogen of primary amine attack on
carbonyl carbon forming carbinol amine which by losing water gives Schiff
base as shown in step-11. Usually this reaction is carried out in presence of acid
catalyst because H+ makes the carbonyl carbon more electron deficient by
getting attached with oxygen atom of carbonyl functional group, hence the
attack of the nucleophile on carbonyl carbon becomes easier.

((J

General Mechanism:

C
OH /@/
TS "|"
| H
/ H

Step-1: Attack of nucleophile on carbonyl carbon

Ha
cH
OH |
D (% K
(‘\ ’ xal_

& !

x

Step-I1: loss of water

Materials and methods

All reagents were obtained from sigma Aldrich and were chemically pureand
analytical grade reagents.The liquid aldehydes were purified by distillation and
purity of solid compounds were checked by TLC. The purity confirmation and
reaction monitoring was done by TLC on silica gel plates prepared on glass
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slides spots were visualized by using a UV lamp. In the present method, we
describe a mild, efficient, high yielding efficient process for the condensation
reaction of various aromatic aldehydes and 1,2-diamino benzene in water at
room temperature Using this methodology these reactions were completed in
shorter reaction times (5-15 min) with excellent yields (94-98%). It is
noteworthy to mention that the green route method requires simple work-up
procedures, i.e. simple filtration to isolate the products as they are insoluble in
water and the desired products were obtained with satisfactory yields without
any further purification. Considering the reaction time with water as solvent and
yield of products this process was selected as green, environmental benign,
clean, and safe to promote the synthesis at room temperature of various Schiff's
bases

Synthesis of schiff base -1

A mixture of ethylenediamine and anisaldehyde (4 -methoxybenzaldehyde) and
orange juice was stirred in mortar at roomtemperature for 10-15 min.The
reaction mixture was poured in coldwater and filter on suction
pump.Recrystallise from 50% alcohol,dried and then melting point was
determined.Purity of product was checked by TLC.

Synthesis of schiff base 11

A mixture of salicylaldehyde(2-hydroxy benzaldehyde) and
ophenylenediamine(1, 2-diamino benzene) and orange juice was stirred
inmortar at room temperature for 10-15 min.Thereaction mixture waspoured in
cold water and filter on suction pump.Recrystallise from 50 %alcohol,dried and
then melting point was determined. Purity of product

was checked by TLC.

Synthesis of schiff base 111

A mixture of p-anisidine(4-methoxy aniline),vanilin (4-Hydroxy-3-methoxy
benzaldehyde) and orange juice was stirred in a mortar at room temperature for
5-10 mins.The reaction mixture was poured in cold distilled water and filter
through suction.Recrystallise from 50%alcohol,dried,determine itsmelting
point.Purity of product was checked by TLC.

Biological and antioxidant activity

Evaluation was carried out for the in vitro antimicrobial activity by cup plate
method. For this, S. aureus, P. aeruginosa, B. subtilis, and C. albicans were
employed. Penicillin G and amphotericin B were taken as standard drugs;their
antoxidant activity has been evaluated by DPPH(1,1-diphenyl-2-picrilhydrazyl)
radical scavenging.

wWww.ijmer.in 207



.-__31"1 ~‘3'*5"?‘3:;.;:- InTERNATIONAL JOURNAL OF MuLTIDISCIPLINARY EDUCATIONAL RESEARCH
W1 ._;"": ISSN:2277-7881; ImpacT FAcTOR :6.514(2020); IC VALUEe:5.16; ISI VALwE:2.286
Peer Reviewed:VOLUME:9, ISSUE:4(1), APRIL :2020

Result and discussion

It is noticed that Schiff base is formed by condensation of carbonylcompounds
and primary amines .The reactions occur smoothly due togood electrophilic
nature of carbonyl compounds and nucleophiliccharacteristics of amine.The H+
ions in orange juice makes the carbonyl group more electrondeficient and result
in the formation of schiff base within 5-15min.Synthesis of Schiff base by green
method need shorter time, simplerreactions, resulting more efficient work up
procedures and easierseparations and purifications. All the prepared Schiff bases
have shown a promising biological activity. The biological potency of these
Schiff bases increased on chelation/complexation.This was also reported by
Bhagat et al [11] in their study of the antibacterial activity of synthesised Schiff
bases from salicydehyde.The role of antioxidant is to remove free radical. One
important mechanism through which this is achieved is by donating hydrogen to
free radicals in its reduction to an unreactive species. Addition of hydrogen
would remove the odd electron feature which is responsible for radical
reactivity. The hydrogen-donating activity, measured using DPPH (1,1-
diphenyl-2-picrilnydrazyl) radicals as hydrogen acceptor, showed that a
significant association could be found between the concentration of novel
molecule and percentage of inhibition.Tadele K.T.[ 12] also reported the same
finding in his study on Antioxidant Activity of Schiff Bases and their Metal
Complexes.

Conclusion

From the above study of Schiff bases it can be concluded that the prepared
Schiff bases can be used as pharmacophore due to their antimicrobial properties
in the preparation of biological moieties.
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