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EDIT ORIAL

Dear Readers,

We are proud to present the fourth annual volume of the
Research Compendium, Eruditigxs always we are grateful to Sr
Dr Valsa M.A., our Principal for her warmth and fine skills in
managing the process of pulling this volume togetbehe editorial
team for their careful reading and commenting on the papers and
finally to the research minds who have contributed immensely to
shape up this journal and to those who have enriched this particular
issue.The compilation of research papers of faculty in arts and
science has helped to enrich further a discourse on both streams
among the young research aspirants of Little Flower CollMfge.
present to you a fresh approach towards content thus laying the
platform for an in depth analysis and refined version of the study
topic. The Journal established in 2019 is set on the track of success
through the intellectual generosity of its readers and contributors.
The gap is addressed in each stage of evolutionary process of the
publication.This is a promising sigibove all we want Erudition
to make a dierence; not just among our students and faculty but
among the entire scholarly communityat’s a tall orderBut with
your constructive suggestions and advice we will make it happen.
We wish all our readers to develop an inquisitive and intellectual
mind to further add fuel to this fire.

Thank you.

Dr.Mariamma Antony
&
Dr.Neethu S.Arrakal






FOREWORD

‘Research’ is a ‘re-search’ to delve into new perspectives, which enhance the
teaching-learning process and enrich the discipline by its publications. By being a
‘researcher’, the teacher remains ever-fresh in his or her subject area, updated with
new visions and ideologies. This provides a momentum in the strife of the individual
in his or her journey to conquer the realm of knowledge.

This book is a compilation of research articles from science and humanities
fields, which holds behind it a treasure of knowledge for young minds and the door to
new horizons for subject scholars going deep into the content of these articles help us
to look out the world through a new light- a new perspective. Beyond the lines, it has
the power to re-read and re-construct the society and culture with an eye open towards
the constantly changing world. Above all, everything aims at the prosperity of
humanity through the intellectual contribution of ignited minds.

Research, being the beckoning call for the development and enrichment of the
knowledge exciting in the world, may this book being rich with novel ideas help
emerging scholars. Let this publication mould a young generation with an aptitude to
research. May every article in this compilation touch you with a new spark. Hope the
surveys, data analyses, lab works all other findings published in this book open for you
anew room to inquire for more.

I am immensely proud to present this compendium of multifaceted research for
the world to pursue and ruminate upon. On this occasion, I place my appreciation and
gratitude for the editorial team whose relentless efforts culminated on the publication
of this edition of the journal.

Let this be an enriching reading experience for all our readers.

Dr.Sr.Valsa M.A
Principal

Little Flower College,Guruvayoor
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COMPARISON OF CATIONIC AND NEUTRAL
COMPLEXES OF TERBIUM (lll) DERIVED
FROM DIMEDONE BIS (ANTHRANILIC ACID)

DR. LALI THOMAS KOTTURAN
Dept.of ChemistryLittle Flower College,
Guruvayoor

Abstract

Dimedone (5,5 Dimethyl 1,3 cyclohexane dione) is treated
with anthranilic acid to form a ScHifbase ligand named
dimedonebis(anthranilic acid) (5,5DMe1,3CHAAJhe ligand
5,5DMe1,3CHDAAform neutral and ionic complexes witarbium
ion, a rare earth metal, depending on the medium of rea@tien.
structure of the ligand and complexes are elucidated by elemental
analysis, infrared spectroscopgnductance measurements, magnetic
studies, and electronic spectroscopy
Keywords
5,5DMel,3CHAA; [Th(5,5-DMel,3CHAA)((NQ),(H,0) I,
[Tb(5,5-DMel1,3CHAAH),((NO,),] NO,; infrared spectra, NMR
spectra , magnetism, conductance measurements.

1.1 Introduction

The ligand dimedone( bis anthranilic acid) was prepared and
analyzed for the structureBhe ligand is a flexidentate ligand with
ligand cites -N of —C=N and O of —COO- grouphke ligand is
chelated withTerbium(lll) forming a neutral dimeric complex or
cationic complex based on the method of their preparation. Both
complexes are paramagnetic in nature, the cationic complex being
the more magnetic one.The complex [TK5,5-
DMel,3CHAA)((NQ),(H,0),] (hereafter called as complexl) was
found to be nonconducting and [Tb(5,5-DMe1,3CHARAHNO,),]
NO, (complex 2) is conducting in 2M in nitrobenzene solution.
The infrared spectra of the complexes clearly confirm that the ligand
is tetradentate, bivalent in the neutral complex while it is bidentate,
zerovalent in the cationic complébhe —COOH group is inactive in
the cationic complex. Both the complexes are hexacoordinated
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octahedral around theb(lll) ion while the neutral complex is a
dimeric one.
2. Experimental

The laboratory procedure for the preparation of ligands, the

complexes, and the experimental ways for the analysis of

structures are explained below
2.1 Synthesis of Ligands 5,5DMe1,3CHDAA.

Dimedone (5,5-dimethyll,3cyclohexanedione) in
alcohol(1.40g;0.01M) and anthranilic acid(2.749;0.02 M) were
mixed and refluxed on a water bath for 12 hotitse resulting
solutions are concentrated and cooled when slight yellow crystals
are separated, filtered, and recrystallized from a minimum amount
of ethanol. The melting point of ligand (1H)
dimedonebis(anthranilic acid) (5,5DMel1,3CHDAA), is found to
be 140C.

2.2.a. Synthesis of [T5,5DMe1,3CHDAA),(NO,),(H,0),].

To a magnetically stirred and warmed ethanolic solution of
terbium nitrate (0.006M) hot ethanolic solution of the ligand 5,5-
DMel,3CHDAA added and refluxed for half an hotihe pH of
the solution is adjusted to 7 by adding dilute ammonium hydroxide
dropwise and continued stirring for 1. lmore.The precipitate
formed is filtered washed with alcohol and dried in a vacuum.

2.2. b. Synthesis of [Thb(5,5DMe1,3CHDAAL,(NO,) JNO,

0.75 gm of the ligand (0.002M) in acetone Is mixed with
0.001 mol ofTerbium (ll)nitrate in acetone and concentrated on a
water bath to half the initial volumeThe resulting solution was
cooled and the excess of the ligand was wasHedithf benzene.

The viscous mass is washed several times with water when it gets
solidified. The ether was finally decanted ahd the complex was
dried in a vacuum desiccator over anhydroys, P

2.3 Physicochemical analysis. '

The complexes tested for CHN, metal percentage and reported
in Table 1.The metal percentage was determined by standard
procedure (Furman,1962). 1@ solution of the complexes in
nitrobenzene is measured using a conductivity britige magnetic
measurements are found out by the Guoy method (Figgis,1964),
taking Hg[Co(NCS) as standard. Diamagnetic corrections applied
as per Pascal (Figgis1959). Both the complexes are paramagnetic.
The values are reportediablel. Infrared spectra of the complexes
are recorded in the region 400-4000dny the KBr techniqué.H
NMR spectra of the ligand and complexes are recorded and analyzed
for the structure.

3. Discussion of Results.

ERUDITION ISBN: 978 -93 -87709 - 82 - 9 March 2022
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The results of elemental analysis of the ligands and complexes are
given inTablel.The neutral complex oferbium (lll) ion is pale
yellow while the cationic one is pink in color
3.1. Magnetism

The I, of complex 1 is 9.87 while that of complex 2 is 10.10.
(Tablel).the deviation from the spin-only value™(Ill) (9.33) is
due to the shielding of 4f electrons by? Bd 58 electronic
arrangement allowing significant orbital contribution.

Table 1. The characteristics of ligand and complexes

el

[ Character 5,5DMel,3CHDAA = | [Th2(L):(NQ3)4(H20)4] | [Th(LH2):(NO3)-]NO
(LHz) 3

Colour Pale vellow Pale vellow pink
M% - 33.15(31.33) 14.02 (14.42)
C% 68.85 (69.82) 27.13 (26.05) 48.54 (47.96)
H% 5.96 (5.80) 3.68 (2.70) 3.58(3.99)
N% 7.19 (7.40) §.83 (8.28) 9.86 (3.89)
Conductance( | - 2.98 141
ohmmol-
kem?)
Mege - 9.87 10.10

3.2. Infrar ed spectral studies

All the significant peaks and the corresponding assignments are
giveninTable 2. Complex 1 showed broad bands in the region 3500-
3100 cm* which is assigned due to the dimeric acid group following
Bellamy(1978).This band disappears in complexes due to
deprotonation of acid group and bonding of carboxylate group to the
metal ionAccording to Bellamy (1978), the broadband between 3300-
3500 cnt is due to the presence of coordinated water molecules

&

Frequency v | 5,.5DMel,3CHDAA = [Th2(L)2(NO3)3(H20)4] | [THLH)2(NO3)2]NO3
i (LHz)

H0 sy - 3300-3500

—COO asy 1680 1600 1680

-COO0 sy 1420 1395 1420

C=N 1600 1530 1570

M-N - 473 470

M-0 - 110

Anionic - |- - 1370

NO;

-NOs sym - 1290 1290

NO; asy 3 1380 1380

-NO - 1030,740 1030,740

Table 2. Selected infrared frequencies of ligand and complexes.
ERUDITION ISBN: 978 -93 -87709 - 82 - 9 March 2022
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which is further supported by the appearance of the rocking mode
of medium intensity bandg S 860 cr. The absence of these bands
in complex 2 indicates the reluctance of the —-COOH group to bond
to metal in complex 2. In addition to this, a band at 1700 iem
complex 2 compared to complex 1 again confirms the nonbonding
through —COQ. The medium-strong band atS 1680'amthe ligand
is due to asymmetric carbonyl stretch and S 1600 isrdue to —
C=N stretching frequency &ble 2).The band is due to-C=N shifts
to lower frequencies in both the complexes indicating the chelation
of the ligands to the metal ions through the azomethine nitrogen
(B.D.sharma (1955) and Nakamoto (1966). Curtis (1968) assigns the
monodentate behavior of carboxylate groups to the peaks at S
1620cm* and S 1440 crhdue to asymmetric stretching and sym-
metric stretching which is present in complex 1. Both complexes
showed bands at about 1376 and 1290 doe to asymmetric and
symmetric stretching frequencies of the —-N@roups
(Gatehouse,1957The weak or medium bands at 545 and 410 cm
are assigned to M-N and M-O bondise medium peak at 880 is due
to the in-plane deformation band and the peaks at S 750 and 725 cm
L are out of plane deformation bands. If the gap between the highest
frequencies is less than 150 indicates the monodentate character of
NO,according to J.C.D.Brand (1955). In complex 2 a band is seen at
1370 cm' which can be assigned to the anionic §@up. (Lali &
Geetha, 1992).

3.2. 'H Nuclear magnetic resonance
To confirm whether the —COOH group is coordinating

through the carboxylate group the NMR spectra of the ligand and the
cationic complex are reeded in DMSO- d6The NMR signals of
the ligands and complexes were the same except that the singlet at
9.54in the ligand is shifted to 10.9 & in the complex which is due to
—COOH protonThe aromatic protons in both the ligand and com-
plex gave the signals at a values 6.2 andT&.signals due to two
—CH, groups appeared at about®.4

Based on all the above-mentioned physicochemical studies
done the complexes are given the structures as shown in fig.1 and
fig.2. where Ln=Tb(lll).
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Fig.1- [Tb2(L)2(NO3)4(H20)4]  Fig.2- [Th(LH2)2(NO3)2]NO3

4. Conclusion

The ligand 5,5 dimethy1,3cyclohexane dione is a poly flexidentate
ligand that is capable of forming fifent chelate compounds with
the same inner transition metal iberbium (l1l) based on conditions
of chelation. In aqueous media, the ligand shows tetra dentate char
acter forming an octahedral neutral dimeric complex. gaic sol-
vents, the ligand shows bidentate character coordinating through only
two N of —C=N linkages forming an anionic octahedral complex.
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AQUAPONICS - FEASIBILTY IN VEG-
ETABLES & ORNAMENT ALS

Dr. Sreeranjini K.
Assistant Professpbept of BotanyL.F. College, Guruvayoor

Abstract

Aquaponics is the combination of aquaculture (fish farming) and
hydroponics (soilless plant culturéhe analysis was carried out to
compare the growth, flowering and fruiting of three types of plants,
viz, leafy plantAmaranth, OrnamentalRortulacaand fruiting plant
— Capsicum.An NFT system of aquaponics was set and the plants
were grown which was compared with plants grown in the field con-
ditions. emphasizes on the relevance of popularizing the aquaponics
in the wake of an era with reduced space and soil but increased de-
mand of food and nutrition.

Keywords:- Aquaponics, Portulacamaranth, Capsicum

Intr oduction- Agriculture has substantial environmental impact
on natural resources: the conversion of natural land to agriculture,
nutrient leaching and the use of chemicals are all serious issues
(Tillman et al, 2002). In the last 20 years nitrogen use in chemical
fertilizers has exceeded by 20 times the nitrogen content in the oceans
(Downinget al, 1999) and brought severe eutrophication to water
bodies (National Research Council, 1999). Closing the loop between
crops and animals is therefore seen as the only way to improve water
and nutrient diciency and reduce wastesquaponics, by combin-
ing fish and vegetable production and maximising land, water and
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nutrient use diciency, appears to fdr a possible way forward in
this regard, and has particular attractions in locations where water is
scarce and/or soil is pg@nd where there is strong demand for both
fish and vegetables. It is a form of sustainable agriculture that com-
bines fish and plants in a closed re-circulating system. In the present
study it was tried to analyse the fdifence between growth of plants
in soil and aquaponics system usirigpia and gold fish and plants
selected wereGapsicum annuurdymaranthus spinoswndPortu-
laca dioica

Materials and methodsFhe requirements for setting up
aguaponics system aretank, PebbledNater pump, 3 m of plastic
tubing that fits the outlet on water pump, aquarium air pump, Plastic
PVC Pipe with both ends closed with holes for water inlet and water
outlet and made holes on upper side for placing plant pots, Growing
Medium of coconut coir to fill the grow bed, Fish and plants. Fish:
Tilapia can survive wider ranges in pH, temperature, and ammonia
than many other fish species, and they quickly adapt to varying con-
ditions.Tilapia are fast growing andfafient at converting food into
body mass. Gold fish was also tried alongwith. Plant: 1. Flowering
plant :Portulaca dioica2. Leafy :Amaranthus spinosu8, Fruited
vegetable Capsicum annuum.The system was set up with water
pump, pH checked in as Kllow the unit to sit for 24 hours to be
sure all chlorine has dissipated from the wakdd your fish to the
fish tank.After one week just add plant to the system.

The only daily input in this system is fish food. Frequsmall
feedings are better than fewerdarfeedingsThe system relies on
fish waste to provide ganic food and nutrients to help the plants
grown; in turn, the plants clean, fillemd recycle the water back to
the fish creating a symbiotic relationship (Dunn, 2012). Fish pro-
duce ammonia as a major waste product of respiration and their gen-
eral metabolic process&¥hile ultimately deadly to fish, this chemi-
cal is a potential boon for plants. Nitrifying bacteria convert fish
wastes into plant-available nutrienthe plants use these nutrients
as their main nutrient suppljhe fish benefit from this process also,
as the water is filtered by the plants, giving the fish clean water to
live in. With Aquaponics, both the fish and the plants not only grow
well, they flourish.The plants grown in the field were also used for
comparative analysis.
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Review of literature — Research papers on aquaponic systems and
their properties are comparatively less as compared to other biologi-
cal topicsThe studies are almost on the practical implications of the
system few references are available from open access articles in the
web.A detailed description of methods to integrate hydroponics with
aguaculture was given by Diver and Rinehardt (2010). Klinger &
Naylor (2012) proposed some methods fanodifying the aquac-
ultur e systems which involved the intvduction of plants for
growth in the system.Sonneveld &/oogt. in 2009 gave directives
on plant nutrition in green houses. Gagmoral. (2010) explained
treatment of hydroponics wastewater using constructed wetlands in
winter conditions. Endutt al. (2014) analysed the nitrogen budget
and supply to plants in aquaponics.

Results & Discussion Fhe plants grown in the field conditions
and the aquaponics were compared for growth, flowering & fruiting.
The growth of leafy amaranth was almost similar in both conditions
the plant showed average growth rdiiee plant in the field condi-
tions was provided with two ddrent situations- one in direct sun-
light and other in shad@&he one in the direct sunlight wilting and
less vigour and other in the shade showed chlordsithe same
time, the plant in the aquaponics system developed green leaves al-
though the growth rate was slow

The fruiting vegetable, Capsicum annuum grown in the field de-
veloped flowers and fruits normallyhe plant in the aquaponics
system, developed fresh shoots and flowEhng. fruit development
was less as compared to the field conditidee flowering plant,
Portulaca dioicashowed luxuriant growth in the aquaponic system
with large bright flowers when compared to the field conditions. On
overall comparison, the plants in the aquaponics system showed above
average development than field conditiofise negative points we
felt in the work was less growth rate famaranthand reduced fruit
development fo€apsicumThe system showed one more drawback
as there was a sudden decrease in the fish population, more than
expected. Fish release ammonia through their waste, and high levels
of this waste product can be toxic to the fishis may be the reason,
there was a drastic loss in the population of the fish. Hoyitesa-
ture reveals that, these levels can be reduced through the process of
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nitrification. Nitrifying bacteria convert ammonia to nitrite, then ni-
trate, a form of nitrogen that can be utilized by plaftais, when

the water returns to the fish tanks, nitrogen levels are tolerable for
the fish (Rakocyt al, 2006).These nitrifying bacteria are said to be
present in the coconut fibre which can carry out the pro&ekigher

levels of ammonia, &cts are immediate and numerous deaths can
occur rapidly However lower levels over a long period can still re-
sult in fish stress, increased incidence of disease and more fish loss
(Somervilleet al,2014).

In the present studthe plantPortulacaneeds lager amounts of
water than others, which is still provided by the even and constant
flow of water in the NFTin soil. This may be the reason of luxuriant
growth of the plant in the aquaponic system. Soil has the ability to
supply the plants with enough water without becoming overly satu-
rated. It does not hold on to water to tightly where there is no air in
the soil. Some of the spaces are filled withsdrthere is an aerobic
environment, which is best for plant growth (McCawdégl, 2005).

The surplus supply of oxygen in the root may also be a reason for the
positive growth of amaranth, but the adverse environmental condi-
tions of the field reduced the growth rat¢hen the media becomes
overly saturated, it causes poor aeration and anaerobic conditions
for the roots and reduces overall growth (Denckia, 2008).plant
Amaranthus spinosus the present study may have showed moder
ate growth because of this reason. The Plant Capsicum
annuunshowed normal growth in field and aquaponics but reduced
fruiting in the latterThis may be due to the lack of pollinating agents

to effect fertilization.

In Kerala hydroponic cultivation has considerable potential in
future. In metropolitan areas land is not available for cultivation.
LessAttention has been given to improving the saraydic soil or
the damaged soil of the south in Kerala state, where the blackish
water of theArabian Sea has invaded the land. Soilless culture can
be adopted in such areas to overcome this problem (Reshtika
2016).

The constraints faced in the present study ie, drastic reduction in
the fish population may be due to accumulation of ammonia in the
water which can be overcome by the introduction of nitrifying bacte-
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ria in the fish tank; leaching out of components from the coconut
fibre causing the discolouration of water which may have contrib-
uted to the fish death can be overcome by changing the growth me-
dia to inert aerated compounds like silica, quartz etc.; easy suscepti-
bility for contamination may be due to the uninterrupted supply of
water which further can cause the leaching of colouring component
from fibre and this can be overcome by interrupted supply of water;
the reduction in fruit yield oCapsicum may be due to the high
nutritional requirement of the plant that can be overcome by increas-
ing the amount of fish waste which be magnanimously increased by
providing fish feed as special compound pellets rather than the nor
mal fish feed available in the market.

Summary - Aquaponics may be regarded as the integration of
two relatively well established production technologdepiaponics
is the ideal answer to a fish farmers problem of disposing of nutrient
rich water and a hydroponic growers need for nutrient rich water
In the present stugyhe analysis was carried out to compare the
growth, flowering and fruiting of three types of plants, viz, leafy
plant-Amaranth, Ornamental Rortulacaand fruiting plant -Cap-
sicum. An NFT system of aquaponics was set and the plants were
grown which was compared with plants grown in the field condi-
tions. The plantPortulaca showed commendable growth over the
field plant, Capsicumshowed comparable growth with field plant
but reduced fruiting andmaranthushowed reduced growth rate in
both conditionsThe project emphasizes on the relevance of popu-
larizing the aquaponics in the wake of an era with reduced space and
soil but increased demand of food and nutritidme system, if prop-
erly maintained and judiciously worked out, can deliver miracles in
the field of nutrition and food safety for the underdeveloped nations
as well as the under privileged populations.
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Abstract

Aristotle’s attempt to discern between aquatic mammals and fish
kicks off the study of fish. Kautilya Arthashasthra and King
Someswara Manasallosa both contain fish literature. Bloch pub-
lished his groundbreaking work on Indian fishes in 1785. Francis
Day originally examined the fishes of Kerala in 1865, and his book
is still considered the bible for fish taxonomy students. Numerous
research followed, and they are currently ongoing. Frehfaunal
variations of each river and waterbody are currently being studied,
and there is a wealth of literature to draw from.

Keywords: fishes India, Kerala, vedas, freshwater

Review Paper

The study of fish begins withristotle (BC 384-322) by his

attempt to distinguish between aquatic mammals andTisdre is
hardly any water body devoid of some variety of fish which aroused
the curiosity among mankind from tiledic times in IndiaThe an-
cient Indians classified fish, based on shape and structure and their
knowledge from keen observations are remarkable as seen from
Kautilya’'s Arthashasthra (300 BC) and King Someswara’
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Manasallosa @27 AD) (Jayaram, 1999). Fishes formed a part of
Indian mythology where one of the incarnations of dishnu was

in the form of fish (Matsyavathara) to rescvedas fromAsuras.
Hindus keep fish as an object of adoration. Many references are avail-
able for Indian classics and epics about how Hindus had considered
fish as sacred and protected them with reverence. (Easa & Shaiji,
2003)

The pioneering work in the field of scientific studies on Indian
fish was done by Bloch through his workldturgeschichte der
Auslaendischen Fisch@ublished in 1785. Later on the studies on
fish was continued by Schneidefichthyologiaég,1801;Lacepeds’
“Histoire des Poissorisl798-1803; Russel$ “Fishes of
Vizagapatanar)1803; Francis Buchanan — Hamiltofishes of
Gange$, 1822 describing about 269 species, Cuvier and
Valenciennes “Histoire Natuelle des Poissofid828-1849; John
McClellands “Indian Cyprinidaé, 1839, described 138 speci&f,

H Sykess “Fishes of Dukhuil841;Jerdors “Fishes of Southern
India”, 1849, described 150 species of which 55 was new species,
“Ichthyological Gleanings in Madrasl851, described 391 species,
Bleekets paper on Iththyologische fauna van Bengalei853,
described 162 species, Blysh*Fishes fom Calcuttd, 1858;
Gunthets 8 volumes of Catalogue of the Fishes in the Collections
of British Museur) 1859-1870, defined 6843 fishes and Beesan’
book on freshwater fishes of India, 1877, gave an idea on the distri-
bution pattern of some Malayan species found in Peninsular India.
Day (1878) had reported 392 species in India. (Albert & Gunther
1880)

Foremost amongst those who studied the fishes of Kerala was Dr
Francis Day who published his works as “The Fishes of Malabar”
(1865), “The Fishes of India being a Natural History of the fishes
known to inhabit the Seas and Freshwaters of India, Burma and
Ceylon” (1878) and the Fauna of British India (1889) still remains a
flagship name in the list of fish taxonomists in Kerdlhe book
‘The Fishes of Malabadescribed 66 freshwater fishes, which were
common in all rivers and adjacent freshwater bodies of Malabar re-
gion. In the book “Fishes of India, being a natural history of the
fishes known to inhabit the seas of India, Burma and Ceylon”, he
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described 1418 species under 342 genera of freshwater and marine
origin. This book still remains as the Bible for fish taxonomy stu-
dents. No taxonomic work in ichthyology is complete without this
book.

Many ichthyologic literatures were published following the work
of Day. Works of Pillay (1929), Hora (1951) and Silas (1950) gave
the list of fish ofTravancore region. Other notable works include
Hora (1942); Kulkarni (1940); Silas (1951, 1953, 1958, 1959) and
Hora and Silas (1952) which mainly concentrated southern India.
The 905 saw a huge leap in the fresh water fish taxonomic studies
resulting in a vast array of literature in the field including some ref-
erence textslhe “Inland Fishes of India ardijacent Countries” by
Talwar and Jhingran (1991) in twlumes which describes 2546
species from 969 genera, 254 families and 40 orders and “The Fresh-
water Fishes of Indian Region” by Jayaram (1999) reporting 742
species under 233 genera, 64 families and 16 orders form the main
references. Other remarkable works during this time period were
Menon (1992, 1999); Kowtal (1994); Kottelat avthitten (1996);
Arunachalanet al.,(1997);Ajithkumar (1997); Easa & Shaji (1997);
Arun (1999); Shajket al., (2000); Gopi (2000); Rema Dewt al.,
(2000) mainly concentrated aiestern Ghats region of peninsular
India.

Dayal and Kapoor (2000) conducted a survey on the existing da-
tabase for endangered fish species of peninsular India. Daniels (2001)
studied the endemic fishesWestern Ghatd.homas (2002) reported
the hill stream fishes of south Kerala south of Palakkad géafest-
ern Ghats along with the habitat preferences of fishes and conditions
of the stream. Easa and Shaiji (2003) described 172 freshwater fishes
inhabiting in rivers and inland water bodies of Kerala as a part of
biodiversity documentation series for Kerélgthkumaret al.,(2003)
gave a checklist of 148 species of fresh water fishes of Kerala be-
longing to 23 families coming under 7 orders based on literature up
to 2002 giving information about the major river systems of Kerala
and its topography and notes and prevailing climatic patterns. Biju
(2003) documented the distribution of hill stream fishes of north
Kerala north of Palakkad gapWestern Ghats as a part of his Ph.D
studies. Kurup and Radhakrishnan (2006) studied the fish and fish-
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eries of Periyar Lake giving 36 species belonging to 10 families and
21 genera of which 6 are endemic to the region. Johnson and
Arunachalam (2009) recorded 60 species of primary freshwater fish
in their studies on streams of soWMtlestern Ghats of which 39 spe-
cies werdVestern Ghats endemic. Ramachandran and Jameela Beevi
(2009) asserted the checklist of freshwater fishes collected from
Ernakulum district citing 69 species with species availability and
abundancéjithkumar andvijayan (1988)Vijayan (1991) reported

on the fish diversity of wetlands of Keoladeo National Park,
Bharatpur Radhakrishnan and Kurup (2010) resurveyed Pefiyar

ger Reserve Lake along with its adjoining streams revealed the oc-
currence of 54 species belonging to 6 orders and 19 families stating
an addition of 17 species to earlier list of 36 species.

Renjithkumaret al., (2011) studied on the exploited fishery re-
sources of Pampa River reporting 60 species of which 26 species
contributed to the exploited fisheries. Dahanuidaal., (2011) re-
ported about the status and distribution of fresh water fishes of the
Western Ghats giving their conservation status, list of critically en-
dangered and endangered endemic species of the region. NBFGR
has developed a database on Indian fish diversity comprising 2358
indigenous and 291 exotic fish giving a consolidated list of fresh
water fishes ofWestern Ghats and North Eastern Hills (Jenal,

2011). Pethiyagodat al., (2012) put forward a synopsis of south
Asian fish referred t@untiusthrough an examination of external
morphology osteology and analysis of 16S ribosomal R cy-
tochromeb gene fragments and proposed three new genera like
Dawkinsia, Pethieand Dravidia in addition to Puntius. Ladt al.,
(2013) surveyed the biodiversity status\ttakayal, a part of
Ashtamudi Lake, Kollam district, describing 22 species under 10
orders and 17 families along with its conservation status. Sreekantha
(2016) compiled the checklist of fresh water fisheéa/@stern Ghats
region which sum up with 318 species of which 42.8% (136 species)
are endemic to the region.

List of fresh water fishes reported from India given in Fishbage.or
includes 938 species currently present in the country (endemic, na-
tive, introduced, reintroduced) along with 30species possibly present
in the country and 3 species thought to be absent; sum up to a total of
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971 speciesThe whooping list of fishes of India includes 2410 spe-
cies coming under 39 orders and 231 families of both marine and
freshwater fish present in the country (https://en.wikipedia.or
Freshwater fish faunal studies concentrated around the

Thrissur district started with the work ©hobias (1973) who made
a detailed account of the fishes inhabiting in paddy fields and rivers
of Thrissur district, whiléntony (1977) studied the hill stream fishes
in the same area. Inasu (1991) studied the systematics and bionom-
ics of some inland fishes ihhrissur District reporting 98 species.
Kadhar (1993) described 151 species belonging to 56 families in
which 88 species where brackish water migrating between estuaries
and seas and 67 freshwater species from the inland waldngssur
District. Kurup (1994b) gave an account of threatened fishes of the
river systems flowing through Kerala. Easa and Shaji (1996) made a
description about the distribution of stream fishe$hnissur Dis-
trict. Ajith Kumar et al.,(1999) studied fish resources of Chalakudy
River and studied the distribution of fish faumhomas (2006) re-
ported 12 fishes belonging to 57 genera of 26 families from 10 or
ders from the rivers flowing througdrrissur districtThomaset al.,
(2003) has stated the presence of 29 species of fishes from the Muriyad
part of Kole wetlands. Mini (2006) reported 41 species of fishes
from the Elthuruth Kole area. Nameer (2010) listed out 43 species of
fishes from Kole lands of Kerala. Moncey (20tame up with the
report showing the presence of 63 fishes from Kole lands of central
Kerala. Johngt al.,(2012) reported ichthyofaunal diversity of Kole
lands reporting the presence of 54 species belonging to 40 genera.
Dominic and Inasu (2013) studied the ichthyofaunal diversity of
Puzhakkal River system @hrissur district reporting 71 species be-
longing to 48 genera, 26 families ariddrders. Francis (2015) stud-
ied the Kole lands ofhrissur district for its avifauna and found out
the presence of 59 fish species belonging to 47 genera and 31 fami-
lies from 10 orders, as a part of its feeding. Johny (2018) reported
the presence of 107 species of fishes belonging to 14 orders 40 fami-
lies and 75 genera in her studies of Kole wetlands of Kerala.

This paper sheds light on the history of ichthyological studies in
India, taking into account the studies from Kerala includimgssur
district.

ERUDITION ISBN: 978 -93 -87709 - 82 - 9 March 2022



27

Bibliography

Albert, C. L. and GGunther(1880. An Introduction to thet8dy of Fishes
M/S Adams & Charles Black, Edinbgin, Great Britain.

Day, F (1878).The fishes of India, being a natural histaf fishes known
to inhabit the seas andefsh-waters of India, Burma and Ceylduon-
don

Dominic, D.A., (2014).Biodiversity and swival of indigenous ornamen-
tal fishes of Keecheri-Puzhakkal river systems of Kerala with emphasis
on handling and packing &ss in Etoplus maculatusPh.D.Thesis,
Mahatma Gandhi University Kottayam, Kerala, India.

Easa PS. and Shaji. C..P2003).Biodiversity Documentation for Kerala.
Part 8: Fresh water FishesKerala Forest Research institute, Peechi,
Kerala.

Jayaram, K.C. (1999The feshwater fishes of the India@gion Narendra
Publishing House. New Delhi. 509pp

Johny S., (2018)Biodiversity and swival of indigenous ornamental fishes
of Kolelands of Kerala with emphasis on handling and packiegsin
Etroplus suratensis®h.D.Thesis, Mahatma Gandhi University Kottayam,
Kerala, India.

ERUDITION ISBN: 978 -93 -87709 - 82 - 9 March 2022



APPLICATIONS OF RANDOM SUMS OF
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Abstract
Random summation scheme appears naturally in various fields,
such as Physics, Biologiconomics, Reliability and Queuitiheory
In this paper some practical applications of random summation are
discussed.
Key Words: Normal Law Sable Laws, Random summation
1.Applications of Random sums of random variables
The most widely known and used theorem in various areas
of science is the Central Linfitheorem, which gives necessary and
sufficient conditions for the convgence of sums of independent and
identically distributed random variables to the normal I@anse-
guently many scientists believe that if the number of summands is
large, their sum can always be approximated by a normal distribu-
tion. This, however may not be the case. If the summands have infi-
nite variance, then the sum may comeepnly to a stable non-
Gaussian lawMoreover even if the variables are independent and
normally distributed, the sum of their random number may not be
distributed according to the normal laas is illustrated by the fol-
lowing example ( see Kruglov and Korolev ( 1990) ).
EXAMPLE 1.1

Let Xy..k=1. 2. ..be independent and identically distributed
ran dom variables with the standard normal distribution. Consider

the sum of Xks up to a random momevV, , where the distribu-

tion of 1/, is uniform on the set of intege{1.2....n} . Then, the
characteristic function of the normalized random sum
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“=T is equal to

1 &
¢n(1’)=—ze it f2n‘
i=
Thus, when n—eo, the limiting characteristic function of the sum, S, becomes

¢(f)=[%

2
J[I —e /2 , which is not the characteristic function of a normal law.
f

Therefore, we must study the sum of a random number of random variables. Apart from
its interesting theoretical propertics, the random summation scheme appears naturally in
various fields, such as Physics, Biology, Economics, Reliability and Queuing Theory. The
following examples, which have many generalizations, illustrate how random summation can
arise in practice:

(i)  Marketing : When ordering supplies to a store, the owner would like to know the

total amount, T, of an article A sold during given period of time. If X} is the

(random) amount of A sold to the km customer, and N is the number of customers
buying A during the time period considered, then the total amount of A sold can
be written as
T=X|+Xy+..+Xy.
(i)  Insurance Mathematics / Risk Theory : In risk theory, one is interested in the
distribution of aggregate claims generated by a portfolio of insurance policies ( collective risk

model ). If the individual claims are denoted by X 's

ERUDITION ISBN: 978 -93 -87709 - 82 - 9 March 2022



30

(assumed to be independent and identically distributed) and the
random variable N denotes the number of claims in a given time
period, then the aggregate (total) claim S is given by

S=X]+A . Ay

(iii) Reliability Theory: Many systems studied in reliability
theory can be described by the following scheme and its various gen-
eralizations ( see, e.g., Gertsbakh (1984) and Pillai and Sandhya
(1996)) A system consists of two operating unitse working time
(until failure) of each unit has the same distribution FAK)ime 0,
the first unit starts working while the second is on stand\then
the operating unit fails, its place is taken by the stand by unit, and
the first unit goes to repailf during that time the second unit fails,
the system failsAn important issue in this setting is the nature of the
distribution of the timeT until failure of the system. L« ¥ denote
the length of the cycle, where the cycle starts with putting first unit
into operation and ends with completion of its repair ( before the
second unit fails). Let be the length of the incomplete cycle (termi-

nated by the system failure). Clee T’ = X1 + X7 + ..+ XA +71,
where N — 1 is the (random ) number of cycles prior to the failure, so

that P[:;-"'.rz jj =p [:1 —p:lr_l . i=1

and p is the probability that the second unit fails before the first
completes its repaifypically, p is very small, reflecting the fact that
the operational (average) time igar than the repair (renewal) time.
One is usually interested in the asymptotic distributiof @fhen

p—0

Another sequence of examples of practical appearance of
random sums is connected with the problem of parameter estimation
under sampling with a random sample size. Recall that many com-
mon estimators ( including maximum likelihood estimators , M—es-
timators and others) are well-approximated by sums of independent
random variables (see, Ibragimov and Khasmmskii ( 1979)). It is
expected that for estimation problems with random sample size, such
approximation will be provided by sums with random number of

terms.
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EXAMPLE 1.2
Suppose that a statistician observes data transmitted through

a deviceAssume that the device may fail with probabilflyin time
of transmission of any observation. In such situation, the statistician
will have a sample of random volume N, where N has a geometric
distribution with parameter and is independent of the values of the
transmitted observations.
+One may come across samples of random volume in reliability

theory for instance when testing operational safety (Gnedenko

(1989)). If the test is connected with the life time, then we ob-

serve a random number of failures in a given time interval.
+When we want to find the distribution of the velocities of cars on a

highway and observe the velocities of cars at a given point of
the highway during a given time interval, we obtain a sample of
random volume.

The number of cases where sums occur is enormous, and it is
clear that random summation scheme plays an important role in many
applied probability problems. In addition, random sums appear in
various branches of Mathematics, including Mathematieaistics
and theTheory of $ochastic Processes ( see, e.g., Gnedenko and
Korolev (1996) , Kalashnikov (1997) and Rahimov (1995)).
Klebanov et al. (1984) discussed the properties of distribution of
geometric sums of random variables.
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ABSTRACT

The insect diversity study of élifent regions of Palakkad dis-
trict show the abundanad many insect ordessith ourinvestiga-
tionsrecordingabout556 insects. Kulappully seems to beost in-
sect abundant study siite general but when we calculated insect
abundanceer square metdfavanoor seems to be the most insect
abundant siteThe most abundant insect orderfound to be Lepi-
doptera.

INTRODUCTION

Insects are the most diverse groups of animals in the planet,

including more than amillion described species and representing
more than half of all knowliving organismsThe total insect diver
sity varyfrom 2.6-7.8 million species with a mean of 5.5 millions.
Beetles (Coleopteramake up 40% of described insect specitsns
et al., have estimated that themberof beetlesas0.9-2.1million
with ameanof 1.5million. SomeEntomologists suggest that Dipter
ans (flies) and Hymenopterans (wasps, beesats) could be more
diverse.Five orders of insects stand out in their levelsmpdcies
richnessie., HymenopteraDiptera, ColeopteraLepidopteraand
Hemiptera.
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METHODOLOGY
The insect diversity in diérent regions of Palakkad district

like Kulappully (1092.5 Square Meter), Kudallur (1618.4 Square
Meter),Vavanoo1010.3 Square Meter), Mathuppully (728.2 Square
Meter) andThalakkassery (927.8quare Meterhas been studied
during themonths of November 2020ecembei2020andJanuary
2021.This study assesses the abundance, diversity and distribution
of insectsThesesites of the study were selected within the immedi-
ate vicinity of the homand theneighbourhood of thgroup mem-
bersfor convenience and accessibility

The sites wereegularly observedor the diferent varieties of
insectsAs thestudywascarriedoutwith theintentionof conserva-
tion of biodiversitytheinsects wereneithercollectednor preserved
for identification.Thephotographsf theinsects wergéakenfor iden-
tification. Most of the insectswereidentified with the help of Dr.
RevathyV.S.,AssistantProfessarDept. ofZoology, U.C College,
Aluva & Dr. Anju Viswam, State Malaria Officer, Chattisgarh.In-
sectswhich weredifficult to identify atthe genudevel wereidenti-
fied at the order/familyevel only Diversity was assessed based on
total order richneshe numberof insectorderspermonth)andthe
relativedominanceof eachinsectorderin asitewas determined by
calculating the dominance index using the following formRiela-
tive dominance= ni x 100/N .Whereni = no. of insectsn the‘i’ th
order andN = thetotal numberof insectsn all theorderscollected
duringthe study

SITE 1 - KULAPPULLY IN PALAKKAD DISTRICT
SL. INSECT
=5 e NOV | DEC JAN TOTAL PERCENTAGE
: O GFINSIETS NO. OF OFINSECT
. NO. INSECTS ORDERS
1. HYMENOPTERA 6 4 4 14 858
2. DIPTERA 12 9 3 20 17.70
3. COLEOPTERA 3 3 4 10 613
4 LEPIDOPTERA | 13 1 10 32 19.63
5 ORTHOPTERA 11 11 7 20 17.79
6 ODONATA 9 12 3 20 17.79
7 THYSANOPTER
3 1 1 5 106
A
H HEMIPTERA 4 6 5 15 9.20
TOTAL 59 57 47 163
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SITE 2 - KUDATTUR IN PATAKKAD DISTRICT

]
SL. (;:\‘R]S)i(i{-g NOV DEC TAN TOTAL NO. OFPERCENTAGEOF
NO. [INSECTS INSECT ORDERS
1 HYMENOPTERA 3 2 3 8 6.95
2 DIPTERA 5 4 3 | 10.43
3 COLEOPTERA 9 6 7 22 19.13
4 LEPIDOPTERA 11 10 10 31 26.95
p) ORTHOPTERA 7 10 7 24 20.86
6 MECOPTERA 3 4 1 8 6.95
7 MANTODEA 1 2 1 4 347
§ HEMIPTERA 3 2 1 6 5.21
TOTAL 42 41 35 115
SITE 3 — VAVANOOR IN PALAKKAD DISTRICT
INSECT - T "
5L |SEDERS INOVEMBER |[DECEMBER |[TANUARY TOTAL NO. PERCEN
NO. OFINSECTS TAGEOF
INSECT
ORDERS
1.| HYMENOPTERA 2 3 3 8
1| DIPTERA 3 8 § 18
3.| COLECPTERA [ 2 2 i .27
4.| LEPIDOPTERA i 10 27 24.54
5.| ORTHOPTERA 10 10 2 2 26.36
6.| MANTODEA 1 1 0.0
7.| HEMIPTERA 6 T 6 12 17.27
TOTAL 32 40 | 31 iis
SITE 4 —MATHUPPULLY IN PATAKKAD DISTRICT
SL. Eé\]fnrgs INOVEMBER [DECEMEER |TANUARY TOTAL PERCENTAGE OF
NO. NO. INSECT ORDERS
OF
msEcTs | @
L HYMENOPTERA 3 3 ) 10 15.62
2. DIPTERA 8 4 3 13 u 2031
3. COLECPTERA 4 3 1 i 123
3. LERIDOPTERA 3 4 ) 0 14.06
5 ORTHOPTERA 3 4 4 1 17.18
6. MANTCODEA 2 1 2 3 .81
7 HEMIPTERA 3 ! 3 8 123
TOTAL 26 21 17 -
SITE 5 — THALAKKASSERY IN PALAKKAD DISTRICT
SL. E;gg; INOVEMBER[DECEMBER [TANUARY | TOTAL PERCENTAGE
NO. XO.OF OF INSECT
INSECTS ORDERS
1| HYMENOPTERA 4 5 6 15 1442
2 | DIPTERA 5 7 5 18 17.307
3. | COLEOPTERA 3 2 3 8 7.6
4 | DERMAPTERA 1 L 0 5 192
5 | LEPIDOPTERA 5 4 3 12 1153
6. | ORTHOPTERA 6 5 8 19 18.26
7| ODONATA 2 3 5 10 104
8 | MANTOIDEA 4 L 1 7 673
0. | PHASMATODEA 1 0 0 1 1.04
10| HEMIPTERA 5 5 2 12 1153
TOTAL il
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COMPARATIVE NUMBER OF INSECT ORDERS IN DIFFERENT STUDY SITES

?E, INSECT ORDERS  \KULAPPULLY KUDALLUR [VAVANOOR MATHUPPULLY THALAKKASSERY
1. | HYMENOPTERA 14 3 8 10 15
2. | DIPTERA 29 12 18 13 18
3 COLEOPTERA 10 22 8 3 8
4. | LEPIDOPTERA 32 31 27 9 12
5. ORTHOPTERA 29 24 29 11 19
6. ODONATA 29 10
T THYSANOPTERA 5
8 HEMIPTERA 15 6 19 3 12
9 MECOPTERA 3
10 | MANTODEA 4 1 5 7
11 | DERMAPTERA 2
12 | PHASMATODEA 1
AN 163 115 110 64 104

Total number of Insects found= 356

INSECT ABUNDANCE PER SQUARE METER OFDIFFERENT STUDY SITES

SITES STUDY AREAIN TOTAL NO. OF INSECT
SQUARE INSECTSFOUND ABUNDANCEPER
METER SQUAREMETER
Kulappully 1092.5 163 0.14
Kudallur 1618.4 115 0.07
Vavanoor 1010.3 110 0.17
Mathuppully 7282 64 0.08
Thalalkkassery 927.4 104 0.11

THE RELATIVE DOMINANCE OF INSECTORDERS IN DIFFERENT SITES

(Insect orders not represented in all the sites are omitted)

i—Lo' INSECTORNERS KULAPPULLY [KUDALLUR [VAVANOOR MATHUPPULLY THALAKKASSERY
PERSQUARE METER

1. HYMENOPTERA . 7

2. | DIPTERA " 1y

3 COLEOPTERA = .

4. | LEPIDOPTERA 5 +

5. ORTHOPTERA . .

6 HEMIPTERA . -

++ Highest relative dominance
+ Lowest relative dominance
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DISCUSSION

The study show the sites chosen have many insect orders in abun-
dancewith ourinvestigationsecordingabouts56insectsThesesites
may beimportantsources of suppofbr insects Since Kulappully
seems to benost insect abundant study sitegeneral followed by
Kudallur, Vavanoor Thalakkassery and Mathuppully when we cal-
culated insect abundanper square meter considering trea of
the sitesVavanoor seems to be the most insdmindant site fol-
lowed by KulappullyThalakkassery , Mathuppullyand Kudalliso
the most abundant insect ordexse found to be Lepidoptera fol-
lowed by Orthoptera anDipterawhendeterminedbasedon area.
Therelativedominanceof insectorderswerecalculated per square
meter omitting insect orders not represented in all the Shesela-
tive dominance of Lepidoptera, Orthoptera and Diptera higie
est in Kulappully and lowesh MathuppullyandKudallur respec-
tively.

The lepidopterans outnumberetther insect ordensay bebe-
cause of their ecological adaptatiogpeciation and higdispersal
ability . Their polyphagous natureelps them to inhabii all habits.
Their dominance is also because of their active flying nature and
they can search a tg area ofesourcesThe butterfly diversity and
abundance is highly correlated with the availabilityfasfd plants
and assemblage of plant varieties in the halitante, 2000)The
abundance dfutterfly speciegpopulationdepend®n theavailabil-
ity of positivetropical climate andtopographicfeaturesof the re-
gions (Tiple et .al , 2009; Subbaet al., 2006 and Hogsdenet al.,
2004).

Preferencesf Orthopterarspeciedor particularhabitatmayre-
flect a preference for enemy-free space or optimal microclimate as
studied by Quinn &\Valgenbach(1990).The Dipteran abundance
may be related to warmer climate of Palakkeskstudiedby Viesturs
et al., (2014) many environmental factors are directly or indirectly
involved in fly community changes like climate warming, deposi-
tion rates, increase of thevel of CO2,andnitrogenpollution. Ris-
ing temperatureaccelerateslecompositiorof deadorganic matter
(Conant et al., 2a) and promotes the microbial and soil animal
community Flies, most of which are connected with seémgo be

agoodindicatorof thoseecologicalprocesses.
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In all the sites except ifalakkassery , most number of insects
were recorded in theonths ofNovember and December and less
number inJanuary In Thalakkasserythoughthere is a slight in-
crease in the number of insects in the month of January it was not
recorded at a significant levéls the temperature was not recorded
during the study periodhether there is aorrelation between the
differencesn atmospheric temperature and thgectabundancés
uncertainThesiteshaveunlimited sunlightduring thedaytime.

Insect order richness encountered related to plant species rich-
nesssize of the sitand the percentage of the area under grass cover
Madhumitha eal., (2013).In the present studye site with lagest
area was Kudallubut insect abundance was righ asexpected
persquaremeterwhencomparedo othersites.Greatertaxonomic
resolution is required to provide additional insights, as pointed out
by previous studies (Kirand Byrne2006)

However the presestudy corroboratesther studies thepoints
that eversignificantlevelsof biodiversitysupportcanbe provided
by small, local-scalepatchesof green space. Plants of thestes
might beproviding critical habitat for small-sized taxaich asn-
sectsThough small , overall, these sites seem to be stable and thus
reliable for theexisting diversityThe present study also helps to lay
the foundatiorfor further investigations into the role of thaman
factors shaping the distribution of faumaldinsectdiversityin rural
ecosystems .
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AN INTRODUCTION TO GRAPHSAND

NETWORK ANANLYSIS
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Abstract

Theexplicit linking of Graphtheoryandnetworkanalysisbegan
in 1953.Thdanguage of graphs can be used to model many notions
that were discussed long before graph theory was Barnmany
previous applicability of Mathematics in real life situations, network
analysis shows that Mathematical invention and discovery is some-
times stimulated by social sciencgocial network analysishas
emepgedasa key techniquein modernsociology andn anthropol-
ogy, biology, communicatiorstudiesgeographyandinformationsci-
ence.The underlying structure of a social network is nothing other
than a graph and the properties, terminologies and results in graph
theory can be adopted to networks to improve various properties of
networks. In this papesome basics in network analysis and graph
theory and theicorrelations are detailed.

Keywords: GraphTheory Social NetworkAnalysis, Centrality
Measures
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INTRODUCTION

Graph theory is a fast-growing area in Mathematical research. A graph G consists of a
finite nonempty set V = V(&) of p vertices together with a prescribed set £(G) of g unordered
pairs of distinct vertices of V. Each pair e = {v;, v;} of vertices in (G) is an edge of G and e is
said to join v and v Also, we say that v; and v, are adjacent vertices. A graph with p
vertices and g edges is called a (p, g) graph. A path in a graph is a sequence of distinct
vertices such that the adjacent vertices in the sequence are adjacent in a graph. The distance
between two vertices v; and v; in G is the length of the v — v; geodesic, denoted by (vi, vj)
where geodesic means the shortest v; — v; path. The degree of a vertex v; in a graph G
denoted by d; or deg vy is the number of edges incident with v. The adjacency matrix (G) =
[ay] of a graph G with p vertices is the p x p matrix in which ay = 1 if viis adjacent with vy
and a; = 0 otherwise.

A social network is social structure made up of individuals called “nodes™ which are
tied by one or more specific types of interdependencies such as friendship, common interest,
financial dependency, relationships of knowledge, prestige or beliefs. Social network analysis

views these in terms of network theory. The underlying graph-based structure will be so

complex. The term “Social Network Analysis” was widely used years ago for complex sets of
relationships between members of social systems, from interpersonal to international, Now it
is now moved from a suggestive metaphor to an analytic approach with its own theoretical
statements, methods, software and researchers. They either study whole networks where all
of the ties containing specified relations in a defined population (known as complete
networks) or personal networks (known as egocentric networks) in which the ties will be
have with specified people.

CENTRALITY MEASURES IN SOCIAL NETWORK ANALYSIS

1. Degree centrality - Degree centrality is based on the degrees in the graph. The degree

centrality of a vertex is a normalized value representing the number of edges touching

d (v}
n-1’

a vertex. For a graph G = (V, E) with n vertices, the degree centrality Cp(v) =
Vertices with low degree centrality will usually be on the periphery of the network or
the low flow branches. Let v” be the node with highest degree centrality in G.

Then C(G) = izl Cp(wd]

n—1
2. Betweenness centrality - Betweenness centrality is centrality measure of a
vertex within a graph. The vertex that occurs on many shortest paths between

other vertices have higher betweenness than those who do not.

CB(U') = Zs=v$rEV

and ag, (v) is the number of paths from s to t that passes through the vertex
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Betweenness centrality of a vertex is a global topological measure. It
quantifies the extent to which a vertex controls communication in a network
by estimating how frequently paths through the network include the vertex.
Vertices with high betweenness centrality thus represent hubs that many
paths pass through, and represent either highways or bottlenecks for the flow
in social networks.
3. Closeness centrality — In Graph theory, closeness 1s a measure of a vertex
within a graph. In network theory, it is a sophisticated measure of centrality
which is defines as the mean geodesic distance between a vertex v and all

Lrevpda(vit)
n-1

other vertices reachable from it. C- (v) =

Closeness centrality helps to find the individuals who are best placed to

influence the entire network most quickly. The closeness centrality is tightly
relatea 1o tne nouon oOr aistance petween veruces.rarness equal
to the sum of the distance from a vertex to all the other vertices. Closeness
centrality is actually the reciprocal of the farness. It highlights vertices that
may reach any other vertices within a few hops and vertices that may be very
distant in the graph.
4. Eigenvector centrality — Eigen vector centrality is a measure of the-impor
tance of a vertex in a network. It is defined as the greatest eigenvalue among
all the eigenvalues of thedjacency matrix. Eigen Centrality is a good ‘all-
round’ score, handy for understanding human social networks, but also for
understanding networks like malware propagation. By calculating the extended
connections of a vertex, Eigen Centrality can identify vertices with influence
over the whole network, not just those directly connected to it. Eigenvector
centrality is a more sophisticated view of centrality: a person with few con-
nections could have a very high eigenvector centrality if those few connec-
tions were to very well-connected others. Eigenvector centrality allows for
connections to have a variable value, so that connecting to some vertices has
more benefit than connecting to others.
APPLICATIONS

The GoogleAlgorithm PageRank is a variant of Eigen Centrality-

signed and made famous by Google founders Larry Page ayel Ban.
Designed for ranking webpages, PageRank uses links between pages as a
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measure of importance. Each webpage is treated as a node in a network, and
is assigned a score based upon its number of in-coming Tihkse links

are also weighted depending on the relative score of its originating node.
The result is that nodes with many in-coming links are influential, and nodes
to which they are connected share some of that influence. Like Eigen Cen-
trality, PageRank can help uncover influential or important vertices whose
reach extends beyond just their direct connections.

The paper titled “A comparative study of reciprocity in two rural social
networks inTamil Nadu, India” SArumugam et.al.[5] highlights a real life
application of graphs in networkEhis paper contributes to our understand-
ing of rural India from the social network perspective by analyzing two
unique data sets on three types of social networks (monetary help, advice
and companionship) collected from households in two villag&asroll Nadu
in southern India.

CONCLUSION

Because of the simplicity of Grapheory graphs and products of graph
has so many applications infeifent fields such as emgrgraphs in Chem-
istry and neural networks in Biology etc. Social network analysis is a recent
area in which real life structures are identified with graph theoretical struc-
tures.The capacity and utility of such networks can be improved and modi-
fied using pure mathematical theories such as Graph theory and Ainear
gebra.
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CURCUMIN- A COMBATANT AGAINST

CORONA VIRUS — SOME FINDINGS

Lovely JacobA
Little Flower College, Guruvayopuniversity of Calicut

Abstract

In this present work,tried to find out the combatant action of
curcumin on the corona virus.Covid-19 has a very negative impact
on the human bodyespecially the lungs, liver and kidnéyany
works of the literature showed that Curcumin, a polyphonic natural
molecule, has antioxidant, antibacterial, anti-proliferative, anti-in-
flammatory neuroprotective, and cardioprotectivéeefs. Its struc-
tural properties and mechanism of action on the corona viruse are
described here.

Key Words: COVID-19, Curcumin, Lungs, LiveKidney, taiget
cells
1. Intr oduction

In December 2019, a novel coronavirus outbreak was first re-
ported inWuhan, Hubei Province, China. Coronaviruses are single-
stranded positive-sense RNA viruses that spread through the air and
are transmitted to people by respiratory droplets[1]. COVID-19 in-
fection symptoms are similar to those of normal cold and include a
dry cough, fevershortness of breath, and breathindialifties. In
more serious situations, pneumonia, severe acute respiratory syn-
drome, renal failure, and death are all possible outcomes. COVID-
19 is spread from person to person through droplets produced by
infected people respiratory systems, most commonly during cough-
ing and sneezing. Clinicians have examined antiviral medicines, an-
tibiotics, and anti-inflammatory medications as part of combination
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therapy [2].Several polyphenolic compounds isolated from natural
products have been found as having antiviral mechanisms tett tar
virus host-specific interaction, viral entrgplication, and assembly

in the context of preventive and supportive therdpyrcumin, a
polyphonic natural molecule, has antioxidant, antibacterial, anti-pro-
liferative, anti-inflammatoryneuroprotective, and cardioprotective
effects.

2. Covid — 19 Impact on Human Body

SARS-CoV2 is a novel beta coronavirus with a glycolipid enve-
lope [3]. It is a positive-strand RNA virus with a glycolipid enve-
lope.To infect host cells, the virus recognises the angiotensin-con-
verting enzyme 2 (ACE-2) receptédthough inhalation of respira-
tory micropatrticles is the most common way for viruses to enter the
body, the oral-faeces route cannot be discounted because viral RNA
has been identified in faecal samples [4].

2.1 Impact on Lungs

COVID-19 can lead to lung issues such as pneumonia and, in the
most severe casesiRDS (acute respiratory distress syndroriay.
other possible COVID-19 consequence is sepsis, which can cause
long-term damage to the lungs and othgaas.

2.1.i.Pneumonia

In pneumonia, the lungs become inflamed and filled with fluid,
causing breathing problems. Pneumonia caused by covid-19 tends to
spread to both lungs. Shortness of breath, cough and other symptoms
result when air sacs in the lungs fill with fluid, reducing their ability
to take in oxygenihile most people recover from pneumonia with-
out any long-term édcts, pneumonia caused by covid-19 can be rather
serious. Even when the sickness is gone, lung injuries can cause
breathing problems that take months to resolve[5].

2.1.ii .Acute Respiratory Distress Syndome (ARDS)

As covid-19 pneumonia worsens, more of the air sacs fill with
fluid spilling from the lungs’ tiny blood veins. Shortness of breath
eventually develops, which can lead to acute respiratory distress syn-
drome, a type of lung failure. Patients wRRDS are frequently
unable to breathe on their own and may require ventilator support to
help them breathe[5].
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2.1.iii . Sepsis

Sepsis is another potential complication of a severe case of covid-
19. Sepsis occurs when an infection enters the bloodstream and
spreads throughout the bodpusing tissue damagdére connection
between the gans breaks down in sepsis. Entirgaor systems, such
as the lungs and heart, might begin to shut down one by one. Even if
a patient survives sepsis, the lungs and otlgars can be perma-
nently damaged.
2.2. Impact on Liver

According to one Chinese stydyp to half of those infected with
the new coronavirus, nuclear if the cause was the virus SARS-CoV
2, developed liver impairment at some stage during their iliness. In-
creased levels of liver enzymes, such as alanine aminotransferase,
have been found in some patients hospitalised with covid-19 (AST).
Increased levels of liver enzymes may indicate that a perboet
has been damaged, at least brieBpme studies have found that
patients diagnosed with covid-19 who had pre-existing liver disease
(chronic liver disease, cirrhosis, or related comorbidities) have a
greater risk of death than people who do not have the pre-existing
liver disease [6]This could be due to the state of direct infection of
liver cells getting caught up in the immune war between the body’
immune system and the virus with chemicals produced by our body
namely cytokines.
2.3. Impact on Kidney

Coronavirus may be able to attack kidney cellse novel

coronavirus has receptors that allow it to connect to kidney cells,
infiltrate, and replicate, potentially causing damage to those tissues.
TheACE2 receptgrwhich can also be found in the kidneyfound
in our bodies. It makes a strong attachment with the coronavirus’
sticky spikes. Blood clotting is caused by the virus, which can ob-
struct the kidneys. Kidneys function as filters, removing pollutants,
excess wateand waste from the bodgOVID-19 causes blood clots
to develop, which can obstruct the tiniest blood arteries in the kid-
ney, impairing its function. COVID-19 patients frequently have low
oxygen levels in their bodieKidney failure can occur when there is
a lack of oxygenWhen the immune system battles an infection,
cytokines are tiny proteins that help cells communicate. Howaver
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massive inflow of cytokines in a short period might produce acute
inflammation.This reaction, in its attempt to eradicate the invading
virus, can harm healthy tissue, including kidney tissue [7].

3. Mechanism ofAction of Curcumin for the prevention of
Coronavirus

Curcumin is a diarylheptanoid that belongs to the curcuminoids
family of natural phenols responsible for the yellow colour of tur
meric. G H, O, is the chemical formula. Curcumin, dimethoxy
curcumin, and bisdemethoxycurcumin curcumin are three notable
curcuminoids. Curcumin is the most active and health-promoting of
these. Curcumin comes in two forms: keto and €Ftwé. enol form
is the most common. Curcumsmaction is determined by three reac-
tive functional groups: a di-ketone moiety and two phenolic groups.
It is the most important bioactive component with numerous health
advantages.

Pneumonia may produce hypoxemia in severe COVID-19 infec-
tions, which disrupts cell metabolism, reduces gyneawvailability
and increases anaerobic fermentatibime cell membrans’phos-
pholipid layer is then destroyed by oxygen free radicals, resulting in
acidosis [8]As a result, these patients will benefit from treatment
with a medicine that possesses antioxidant characteristics, which
curcumin has.

In mice with acute lung injury caused by intestinal ischemia-
reperfusion, curcumin raised superoxide dismutase (SOD) levels [9].
In ventilatorinduced lung damage in rats, curcumin lowered
malondialdehyde (MDA) levels and restored xanthine oxidase (XD)
and total antioxidative capacityADC) levels [10]. Curcumin also
boosted SOD activity and lowered MDA concentration in the lungs
in sepsis-induced acute damage.

Recent insilico predictions suggest a stable interaction between
curcumin and the SARS-CoV2 enzyme. Curcumin has been shown
to hinder replication of the SARS coronavirus as Wigde entry of
SARS cov2 into host cells is predicted to be hindered by curcumin
through direct interaction with viral ligands#et cell receptors [.
Curcumin has also been shown to block trans-membrane Serine Pro-
tease-2(TMPRSS2), a priming enzyme for SARS-Cov-2 cellular en-
trance [12].
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Angiotensin-converting enzyme 2(ACE 2) is an enzyme present
on the surface of our body cellhe viral spike protein is believed
to interact with this enzyme which serves as the doorstep for the
coronavirusThe spike protein consists of two subuniise S1 sub-
unit of spike protein through its receptuinding domain interacts
with ACE 2 on taget cells. Curcumin has been predicted to interact
and block S1 subunit of SARS-Cov-2[13]. Blocking the receptor
binding domain of spike protein will prevent the recognition of viral
particles.

TMPRSS-2 is one of the major activating protease of host cells
for entry of SARSCov-2The cleavage of the S2 subunit of spike
protein, which is a prerequisite step for the release of viral content in
host cells is mediated BYMPRSS-2. Curcumin has been demon-
strated to diminish endormal cysteine proteaseMPRSS-2.

Basigin (EMMPRIN- Extracellular Matrix Metallo Protease En-
zyme) [14] is another hypothesised pathway for viral entrards.
alternate approach may allow a viral particle to penetrajettaells
while ACE2 is blocked[15]The eficacy of ACE2 blockers will be
shattered as a result of this. Curcumin, on the other hand, has been
demonstrated to inhibit basigin [16].

Dipeptidyl Peptidase-4(DPP4) is a receptor for internalisation used
by a variety of coronaviruses [17]. Because curcumin has a high af-
finity for Dipeptidyl Peptidase-4, it also blocks this viral receptor
Curcumin can bind directly with aminopeptidase, another receptor
for coronavirus entryin vitro and in vivo, and inhibit it irreversibly
[18].

Conclusion

In this reviewwe have attempted an overview of potential antivi-
ral effects of curcumin that can be helpful for researchers to further
investigate the potency of curcumin against newly gmgrSARS-
Cov-2 infection.The advantage of curcumin over other important
natural agents with reported antiinflammatory activities such as
zerumbone, thymoquinone[19], honokiol, escin, pinitol and
tocotrinols is that it has additional antiviral, antifatigue and bron-
chodilator efects.Also, it has significant protectivefetts inARDS
model in animal studieS.hese mentioned fefcts help us to con-
clude that curcumin has the potential to eaive against COVID-

19 infection.
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FORAGING BEHAVIOUR OF FISHES
UNDER PREDATION STRESS

Dr. Jilna alex N.
Assistant Professpbepartment of Zoology

ABSTRACT

Predator—prey interactions are critical in ecological communities,
but it is increasingly clear that a predasafect goes beyond eating
prey Fear of predators may also alter the behayjahysiology and
morphology of prey as they try to reduce risk. It also has important
demographic éécts on prey populations. Here, the article review
the studies on fish behaviour under predatory stress and summarise
what is currently known about ‘non-consumptivieefs’ (NCES) in
fish assemblages, includingfedts on individuals and populations
and variations in space and time caused by predator and prey traits
and environmental factors, and the evidence for NCEs driving trophic
cascades. Criticallghroughout we also draw on a wider literature to
highlight hypotheses and theories egieg in other ecosystems that
can inform further work on this field.

Key words: Predatoffish behaviournon-consumptive fdcts,
trophic cascade

INTRODUCTION

Foraging for food is a crucial behavior for animals. Like all be-
havior, it requires the interaction of many components including en-
vironmental factors, structure of habitat, presence of predators, and
enegy associated with a given food type or item etc. Natural selec-
tion favours dicient foraging, and most animals are extremely adept
at searching forand harvesting food. Foragindieiency is usually
a matter oftrade-off between competing prioritie$hese may in-
clude eneagy gained versus ergr spent; engly gained versus risk
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of predation; enggy gained versus losses to rivals, etc. Such trade-
offs apply not only to engy produced by foraging, but also to that
usurped.

Feeding behavior in fish has been extensively studied from both
ecological and behavioral viewpoints (Marcotte and Browman, 1986;
Volkoff and Peter2006). Finding food in the most economic way
and to avoid the risk of being preyed upon are two important factors
in maximizing the fitness of an individual. Predators of many taxa
are specialized piscivores and they maifdgus on small teleost
fish. An animal may reduce activity in response to stress related to
increased predation risk @son et al., 2004l at once, growing
fast provides the fish an increased reproductive success as well as a
better opportunity to escape from the prey spectrum of many preda-
tors.This often leads to an interaction between the foraging and preda-
tory stress — the animal become more conspicuous by its inevitable
movements during foraging, it has to concentrate on finding food at
the expense of vigilance for predators and the food can be plentiful
in places of high risk of predation (Millinsk$996).

Predation pressure is known to have significant impacts on the
evolutionary ecology of diérent populations and carfexdt life-his-
tory traits, behaviouyrand morphologylt is demonstrated that fish
from areas of low-predation pressure had shorter foraging latencies,
than fish from high-predation sites. Predation stress is known to af-
fect enegetic processes in many fishes (Magnhagen,1993). For ex-
ample, the presence of thegamouth basdlicropteuus salmoides
causes small bluegill sunfishepomis maarchirus to spend longer
periods in dense cover where fewer planktonic,peayling to slower
growth rates (Wrner et al., 1983). In freshwater guppies, intimida-
tion by predators reduces the growth of adults and causes a 50%
reduction in egg production (Fraser and Gilliam, 1992). Fydhess
has inhibitory efects on all stages in the reproductive process, in-
cluding gamete quality and proger8chreck, et al., 2001), egg and
larval development and survival (Campbell et al., 1994). Holbrook
and Schmitt (1988) experimentally varied predation pressure on ju-
venile black surfpercBmbiotoca jacksorand showed that they are
more closely associated with shelter and feed on less preferred algae
at high predation pressur€herefore, there is a tradefdfetween
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enegetic returns from foraging and the risk of predation accepted by
the animal.
BALANCING THE STRESS OFPREDATION AND FEEDING

MacArthur and Pianka (1966) developed a theoretical and em-
pirical construct, the optimal foraging theory (OFT), which led to a
better understanding of foraging behavioptimal foraging theory
is an idea in ecology based on the study of foraging behaviour and
states that ganisms forage in such a way as to maximize their net
enegy intake per unit time. In other words, they behave in such a
way as to find, capture and consume food containing the most calo-
ries while expending the least amount of time possible in doing so.
The understanding of many ecological concepts such as adaptation,
enegy flow and competition hinges on the ability to comprehend
what food items animals select, and wiRgraging theory considers
the foraging behavior of animals in reference to the pdiaf an
animal obtains from diérent foraging options. Foraging theory pre-
dicts that the foraging options that deliver the highest payoiuld
be favoured by foraging animals because it will have the highest
fitness paydf specifically the highest ratio of emggtic gain to cost
while foraging.
RELEVANCES OFFORAGING BEHAVIOURAL STUDIES IN
FISHERY MANAGEMENT

If we are able to understand how factors such as food and

environment can influence growth and the population dynamics of
fish, then ethological studies allied to ecological principles will be
of great benefit. Care should be exercised to ensure that such infor
mation is not used to further increase pressure on already over fished
stock, but should be applied constructivétany studies have pointed
outpredation avoidance as an important component in the evolution
of sociality in oganisms. Howevelit is most probably not acting
alone but rather in conjunction with other benefits such as increased
foragingefficiency (Hughes et al., 1992)). Foragindi@éncy can
be improved by learning, as fishes adjust their behaviour to chang-
ing circumstances. Learning and memory are in turn closely linked
with the ontogeny and life history of a speciBse basic repertoire
of predator avoidance thus can be reinforced by providing the fish
better opportunities to learn the environment and improving the shoal-
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ing responses by a frequent exposure to predators from the larval
stages onwards. Rearing in such a competing environment can in-
crease the &€iency of a laboratory bred fish when exposed to a
natural environment. Providing an environment in which the fish
experience a low predation stress even in the presence of a predator
can enhance the performance level of the fish in its later life.
SUMMARY

Unlike artificial habitats of culture ponds, natural aquatic
habitats provide atmosphere conducive for the fish to feed and breed.
However foraging in natural aquatic habitats is highly risky because
of the presence of umpteen numbers of predatémderstanding
predatoiprey dynamics requires an understanding of how prey as-
sesses and avoid the predation risk. Fishes tackle prime needs of
feeding and breeding byfigfiently avoiding the risk of predation.
The problem is that these activities are not always compatible. Com-
promises must be achieved between courting a potential mate and
looking out for enemieJrade-ofs must be accommodated between
the necessity to search for food and the desire to avoid detection by
a predatarFrom early life onwards, fishes learn predator avoidance
paradigms while maximizing their food intalénis type of learning
is absent in fishes artificially bred and reared in hatchefiesa
consequence, mortality is very high when hatchery reared finger
lings are released into their natural habitdtee rate of survival of
fishes can be augmented, if we are able to manipulate early rearing
conditions in the hatcheries in the light of the dynamics of predator —
prey relationship in natural aquatic systems.
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ABSTRACT
A semigroup is a well-studied structure so is a funciitis paper
describeswayin generatingsemigrougrom afunctiononafinite
set,usingits directedgraphstudieshe proper ties of the semigroup
generated like its greenslations regularity etc.
| NTRODUCTION
Let & be a functionon a setX. Recentstudieshaveshownwhena
function forms an inner translation (also known called Cayley func-
tions) of a semigroupn 1972 Zupnik characterised all Cayley func-
tions algebraically(in powers &) [6]. In 2016,Araoujo et all char
acterised the Cayley functions using functional digraphbsfédalso
described a process(a problem half solved) on generating a semigroup
from Cayleyfunctionsby constructingagraphwith Cayleyfunctions
asthe vertices and identifying the maximal cliques of the common
semi-group graplG( two Cayley functions are edge connected if
appear oithe same semigrouplhere are many ways to construct a
semigroupfrom graphs,for exampleEndomorphisnmsemigroup,
graphsemigroup,commutative graph semigroup, inverse graph
semigroup, path semgroup, etc. This paperdescribesa way to
construcia semigroudromafunctionon afinite setusingdirected
graphsstudiesthe propertieof the semigroup generatesimilar
construction is discussed inpsevious paper [7JAlso for all the
basic definitions used here canreéerredfrom [7] and[8]
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In the sequeé will denote a function mapping a non-empty finite
setX ontoitself. Foranypositiveintegern, &" denoteghen iterate

of a. By & we meantheidentity functionon S, so&°

(x) = x. Let X be a finite set,thenT (X) denotesthe set of all
transformationgfunctions)from X to X.

2. GENERATING SEMIGROUP FROM ANY FUNCTION

In this section we construct a semigroup from a function. There are
two subsections in one we use a total order to define a binary operation
and in the other a total order is not required.

Let X be a finite set. Now consider a function ac 7(X), let A;,. A4,
be the connected components in the directed graph of a, D,. Now for
each connected component 4;, let s; be the length of the longest branch
in A4;, fix a vertex a; A, such that ¢ is the initial vertex of the longest
branch of the cycle (if the cycle has no branches then choose any one
vertex in the cycle ), if there two or more branches of the same length
choose any one.

Forx,y ¢ X define N(x, ») (. q): ' (x) =a’(y)}. IfN(x, )
is empty then x, y are in different connected components. If N(x, y)
is non-empty then x, y are in same connected component and in this
case we define

e Oxy = Yy ~Tay

where

(2) 7y = min{g : (v, ¢) BN (x. )}
and

3) Yo = min{r : o (x) = a™ ()}

If you take two vertices x, y in a connected component of the directed
graph D,, then 1y, is the minimum distance from y to the path travelled
by x in the directed graph D, a is composed again and again ,t,, is zero
if y is on the path, that is if there is an integer n such that a"(x) = y,

again if y = a™Y(y) then y,, is the minimum distance from x to
vy . Hence when the initial vertex of longest branch is chosen as x,

0<d, <(s+k—1)
OSTx,yS(S'Fk*l)O

Sy S(stk-1)
where s is the length of the longest branch in the component and & is
the length of the cycle in that component.
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Definition 1. Let n, m and s be positive integers, for any positive
integer n we define

n mod(m)=(k mod (m))+s

Lemma 1. Let X be a finite set and a ¢ T (X) be a function. Let A be
a connected component in the directed graph D, x the initial vertex

~

the longest branch in A, s the length of the longest branch. k the length
of the cvcle in A. If d.,. is defined as in equation I, then

(4} ;ix'”.[( L 5.()- +1 f,l‘{f)n +-” E(.S +k|)
) (16, +1 mod (s +K)} if Gy +D>(s+k—1)

Now for two elements x, v EX, = T'(X) and a fixed a e X
define(3)

f dajxtl

xiy="% | (»)if x and y are in the same connected component A;.
" P |

if x and y are in the different connected component A
where A; is a connected component of the directed graph £3,. Let s,.
k; respectively be the length of the longest branch, the length of the
cycle in the connected component 4;. .

(X, @) forms a semigroup as [ is a associative operation on X, and
so (X, ) 1s a semigroup, and this summaries to the tollowing theorem,
Theorem 1. Ler X be a finite set and acl (X) then there exist a
semigroup operation on X derived from the funciion a.

Let X" be a non-empty set, & a function on X. Let A4; be a
connectedcomponent of directed graph of Dy, lgt Z | = x Xx
A; . then e is a function on Z. We now describe the greens
relation of the
semigroup .S'aﬂ generated from the function ez so in effect the greens
relation of a connected component. After which the details of 5, as a
whole is describe.

Lemma 2. Let X be a non-empiy set, a a function on X. Let A; be a
connected component of divected graph of D, let Z e X [¥eAi}
then for a; the initial branch of the longest branch Leta, b € S, o the
semigroup generated from o,z using equation 4 then

(1) @ R b if and only if they are vertices in the cvele of D7 .

(2) a L b if and only if they are vertices in the cvele of D,z .

(3) the D-class are H-class are identical.

If the directed graph D, has at-most one branch in each connected
component then the semigroup generated from « is commutative. More-
over if @ is a permutation then the semigroup generated is a union of
groups. Further for a function @, it D, has ¢ connected components
then S, has ¢ maximal-subgroups. Precisely the vertices of a cycle in
D, form a group.
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Some Properties of S,
(1) The vertices of a cycle in D, form a subgroup
(2) for a; an initial vertex of a branch in a connected component
A;, a; generates a commutative semigroup
(3) S, is not regular semigroup, hence not inverse
(4) If every connected component has only one branch then S, is
commutativ
(5) S, is a union of groups, if alpha is a permutation
(6) the fixed point «¢ is an idempotent or 0 or 1 if and only if E(S,)
forms a sub-semigroup of S,( i. e, S,is an orthodox semigroup.)
So now one can construct a semigroup from any function o on a finite
set. Let S, be the semigroup constructed from a function in the above
manner. S, changes with a change in the choice of the fixed points
a; if there exists more than one, though there is a similarity in them
being that the sub-semigroups generated by a;, and b, are isomorphic,
which is proved in the following theorem.

Theorem 2. Let X be a finite set and a c T(X), Suppose that a hast
connected components and a connected component (say Ay )such that
the length of the longest branch is s and there is at-least two branches
of length s, let the initial vertices of these branches be ay, by, ... Let S;c
Saz be two semigroups constructed from a one with fixed initial

vertices ay, ...a, ..., a; and the other with fixed initial vertices ay, ..by,
..ar with two different choice of fixed points then a principal sub-
semigroup gen-

erated by ay Sc'! is isomorphic to a principal sub-semigroup generated

by by of S-.

Now comparing the number of semigroup on a finite set and the
number of function on a finite set one can see that [3] one can conclude
that most of the semigroups constructed from a function in a manner
described above must be isomorphic.

Theorem 3. Let X be a finite set and a and p two functions on X, then
Jor any S, there is directed graph Dy and a choice of vertices b; such
that S, and Sp are isomorphic if and only if the directed graphs D,
and Dy are digraph isomorphic.
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Abstract :

Female body has been interpreted in innumerable ways through-
out the various genres of literary texds in Shakespear®’plays,
the wisest women are portrayed most elegaintlyoetries of classic
writers, women and beauty of the body is presented incomparably
The perception about women and women body has a predestined
image engraved in the minds of people though rituals, culture, social
and demographic perceptions.

Beautifying women body is seen fdifent in each community
and in each religious background, related to the climatic conditions
and of very rare and peculiar beliefs. But in reality is this the same
that happens in the life of women and to their body is what has been
interrogated in this discussiomhrough the various iliness narra-
tives specifically related to the life threatening disease cancer a new
reading of reality about women and body is attempted in order to
realise and understand the distorted forms of female body as de-
formed, leakymedicalised, amputated, prosthetic, scarred and dy-
ing through sugery, treatment, struggle, survival and death.

Creating a new form of body appearance and accepting the scarred
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body though alienated in the social milieu, the survival narratives
bring a decoding to the ideal illusions of beauty and body image
which is attempted to be observed through this study

Introduction

Female body has been interpreted in innumerable ways through-
out in various genres of literary texts. In poetries of classic writers,
women and beauty of the body is presented incompar&idyper
ception about women and body has a predestined image engraved in
the minds of people through rituals, culture, social and demographic
perceptions. Beautifying womenbody is seen ddrently in each
community and in each religious background, related to the climatic
conditions and of very rare and peculiar beliefs.

But in reality it is not the same that happens in the lives of women
and to their bodyBody image includes the known and unknown
aspects of ons’own body It discusses about the notions created
about the personal feelings about body size, sex, and the functions of
the bodyBody has been placed to have a vital role in feminist theo-
ries and also in disciplines of Philosopl8ociology and Cultural
Studies. Embellishing and transforming the body with clothes, cos-
metics and jewellery is meant to be associated with feminagn
though it is well documented that men were also regularly occupied
in such practices.

Male involvement in elating manifestation of beautification de-
creased during the 18th centutlye to the increase of acknowledg-
ment of homosexuality that occurred during that period. Sexual ste-
reotyping in dress, creating a prominent distinction between the sexes
and exaggerating the physicalfdiences between male and female
became prominent during the eighteenth century

According to ElizabethVilson fashion is ‘obsessedith gender
and serves to define and redefine the gender boundégo (1985
p.117). During theVictorian era, women were specifically creating a
difference of appearance to create the concept of otherness by draw-
ing attention to the body parts like breasts, waist, buttocks and the
hip that were embellished with corsets, bustles and bras. But later in
the 19" century it was realised that such clothes triggered illness and
discomfort leading to breathing fidfulties and internal gan disor
der This brings into notice the analogy of Foucawt'riting on tor
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ture, as he says “mark the victim: it is intended, either by the scar it
leaves on the body” (Foucault 1977, p.34).

Even in this current scenario women are advised to avoid expo-
sure to elements like wind, water and the UV rays of the sun in order
to prevent the skin from damage and to look good, charming and to
retain youthfulness. It is observed that only those youthful bodies
that appear as youth are considered as beautiful and are valued in our
society EfratTseélon points out: “While both sexes dread ageing, it
is the woman who is expected to prevent itsdé@lon op. cit., p.82).

De Beauvoir agued that free movement of women were restricted
with the styles and costumes introduced in the sqdikegéy/'Chinese
women with bound feet could scarcely walk, the polished finger
nails of the Hollywood star deprive her of her hands; high heels,
corsets, panniers, farthingales, crinolines were intended less to ac-
centuate the curves of the feminine body than to augment its inca-
pacity”. Paralysed by either too little or too much weight, by incon-
venient attire or the ‘rules of propriety’, womarody could then
“present the inert and passive qualities of an object” and “[seem] to
man to be his properthis thing.” (de Beauvoir op. cit., p.189-90).

It is analysed that in the late capitalistic era, where body image
dominates the visual media-magazines, televisions, internet, social
network etc interests increase in understanding how the ideal, un-
natural, fantasy body faict the real, physical bodies.

Women having the hegemonically defined “beautiful” body are
seemed to have greater level of confidence and sexual conviction.
The beautiful white body considered as healisn, svelte, fit bod-
ies. In order to achieve success and to remain healthy women are
seemed turning not only towards healthier food, natural skin care
products and cosmetic gi@ry, but also to more intense bodily ac-
tivities and rigorous fitness regimes.

Body image and the interrogations about body and its importance
has been increased due to the population growth, reproductive tech-
nics, cloning, delayed old age etc., creating interests in finding out
how science can fafct the physical bodies.

Yet along with the innovative scientific progress, the fragility and
imperfection of human body has emed as something to be stud-

ERUDITION ISBN: 978 -93 -87709 - 82 - 9 March 2022



65

ied, especially when human beings afecéd by various unpre-
dictable illness and epidemics.

Women and body are two independent but interrelatedfocal points
that needa detailed observation and analysis. Speculations of the at-
tack of cancer on the body of the diseased are to be interrogated
leading to interpretations and decisions about how the diseased tackle
through the crucial situation and how the struggle has paved way to
a new consciousness of living.

As Thoreau wrote in 1852, “ Death and disease are often beauti-
ful” , so is the bond between body and miAd. Susan Sontag in
lliness as Metaphostates that , “ the bodytreachery is thought to
have its own inner logic.The concept of perfect body and the ideal
notion of beauty of the physical self are placed on a platform of
discussion with a comparison to the infected body

As per the words dfudre Lorde,” My breasts have always been
S0 very precious to me..The image of a perfect body is questioned
as Lorde decides that “ now | really see it as a choice between my
breast and my life, and in that view there cannot be any question. “

The pain of losing the breast is being personified as “ my beloved
breast has suddenly departed from the rules we had agreed upon to
function by all these years."The pain of loss is secretly shared by
Lorde from the words, “from time to time | would put my hand upon
the flattish mound of bandages on the right side of my chest and say
to myself-my right breast is gone ,and | would shed a few tears if |
was alone.”Lorde expresses her wrath of discomfort in the absence
of her breast to woman from Reach for Recovery while explained
about the benefit of prosthesis, that she would never know fae dif
ence, Lorde assures that she knew of sure that she would know the
difference. “My right breast represented such an area of feeling and
pleasure for me, how could | bear never to feel that again?,reflects
the significance of the inevitable part of the body being amputated.

The importance of the breasts in a worsdtdy and the doubt-
ful feeling of the consequences of the absence of itin a relationship
is expressed from the word§yhat is it like to be making love to a
woman and have only one breast brushing against her” , and then she
consoles by responding as “ | wonder if our love-making had any-
thing to do with it?”
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The thought of acceptance grew in the mind of Lorde and a new
body image was visualised withthe presence of the vacuum created
through the absence of the breast. Form her words, “ ... | would
love my body one-breasted now or remain forever alien to myself.”,
we realise the pain of accepting the new body is not an easy task but
remains a struggle. On the contraye image of an ideal body is
customised as per visualised by the society when in an article ap-
pearing in “ Early Breast Cancddetection andreatment” edited
by Sephen Galleghdvl.D, declares that, What we are aiming for
is to allow women to look decent in clothes...The aim is for the pa-
tient to look normal and natural when she has clothes on her body”,
which is ironically portrayed by Lorde ithe Cancer Journal

Creating a new form of body appearance and accepting the scarred
body though alienated in the social milieu, the survival narratives
bring a decoding to the ideal illusions of beauty and body image
which is reflected in the writings like ofEisenetein and Susan Miller
“I built a new chest and rejected implants. My path was to build my
own muscle and create sexual/sensual pleasure on this new terrain”
(Eisenetein 67) , “I cherish this scar’(Susan Miller 236).

Even in this supposedly equal, liberated and progressive society
femaleness is still disturbing enough to require supervision and con-
tainment by forms of discipline that men are not subjectedie.
story of womers emancipation and increasing self-determination is
clouded by the continuing presence of restrictive ideals of woman-
hood that Myra Macdonald claims ‘defensively reinvent'.
(MacDonald 1995, p.220).

As Foucault claimed, resistance exists wherever there is
normalisation and domination. Power is not always stable, ifitis
exerted on ‘micro levels’ it can be contested on micro levels; there is
“no single locus of great Refusal” but a “plurality of resistances”
(Foucault 1998, p.95-6).Therefore assuring a new reading of female
body is what the disease culture had developed in the present era of
medicalisation and therapie&cceptance of the scarred body and
redefining the ideology of perfect body could become the rejuvena-
tion of the mind and soul for a holistically content living.
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SOCIO -CULTURAL CHANGES THROUGH
WOMEN EMPOWERMENT AN OVERVIEW
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ABSTRACT

Women empowerment does not denote exclusiltity more in-
clusive in practice, it acknowledges women and ensures her women
empowerment is not wanting to treat womefedéntly and encour
aging equalityThe concept of women empowerment is not discrimi-
nation through various gender stereotyping like looking reverential,
protective etctWomen empowerment promotes equal opportunities
for women to go to school, to get adequate nutrition, to get a job with
a fair salary and have equal access to resources that enable her to
achieve what she sets out to do. If her being a woman has denied her
this equalitywe need to restore that rigiithe problem today is that
these rights of a woman are not seen as naturally hers but as some-
thing society with allow or permit heA widespread and willing
acceptance of this secondary status as less than equal, lsgds to
tematic loss of voice in the running of a household, a business or
even the countryit on is a liability as a cultural monument that af-
fects the future generation of women.

KEYWORDS

Women, Empowerment, Financial SecyrRural Employment,
IndianWomen, UN Goals.

Socio—cultural changes through women empowerment is a topic
that has fascinated me as a literature student, later as a faculty mem-
ber Empowerment is an inalienable right that is embeded in human
existence. Empowerment doesnot stop at just being educated and
enjoying financial securityit should extend to sharing spaces irre-
spective of gender and the most crucial dimension,of being aware of
their inalienable rightThe cognition of this powerful tool is being
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suppressed by various competing forces within an individurad.

social cultural milieu does act as a catalyst or as a retardant depend-
ing on the current psycho social attitude of the sodfétynen have

been in the centre stage of action for all these earth shattering changes
to engulf anationThe history of India is replete with innumerable
instances where womenthoughs hack led by tradition have raised
themselves to the pinnacles of success in all spheres of human ac-
tivities. Hats of to thosebrave hearts.

My article is to focus on the rural Kerala that is definitely notlike
an average rural village of India. But have the winds of change of
women empowerment blown over this country sidédfat are the
gains and what have been the losses during this churning with inthe
nation?These queries needed some broad outlook to envisage a so-
lution in women dynamics in empowerment.The nation building
process of India began in the §@ifter our precious freedom from
colonialismWomen were notcentraltoplanning in the initial stage of
the fledgling nationThe focus was on Nationhoods trengthen,
economicsustainabilityandguardingtheborders from external threats.
The rich cultural heritage did not translatein to a social democracy
as fast as our political democradyaturally priorities tended to be
lopsided while ensuring growth to ergeras astrong nation. Em-
powerment of women in India was the key to successthat we reaped
during our scintillating freedom movemeAs a nationwe moved
forward on equal footing, but Natio®’cause overtook
thedomesticissueandbalancedperspectiveforwamaeinthesociety

Recent decade has witnessed a critical emphasis on increasing
therole of women to pitch fork the socio economic development of
thecountryThere is no disputing of the fact that women empewer
ment isthe corner stone for emancipation of humansin general.
Emanicipationis a term used over the years to denote the abrogation
of the rights ofslaves. But the modern context has connotation on the
freedom allowed to the excercised by man in a society irrespective
of the gender

Freedomhas to be sustained at all costs for properoiling of the
ruled and the ruleDemocracyhas been over shadowed to suit the
needs ofew thoughnot with standing the liberality of the
term.Thesocio-cultural milieuofasociety is governed by the above
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broad spectrum of enhancing idefise practical version of this is a
crude shrinkage ofopportunities especially to the softer geriakr
opportunities aretrimmed to fit the bill of povergendercaste, class

and religionThegender dference has been brought out into the open
and the society has a woken to this dispaNiw strategies, legisla-
tions and other equitableaccess opportunitieshave been rolled out
for women empowerment.

Women empowerment has been the slogan for change in the
statusof the softer gend&sender disparity in the access to almost
all basicamentities and rights has always been in the spotlight.India
along witha host of countrieshave initiated a slew if scheme and
programmes under the auspices of the UnitedNations that had rolled
out the Millennium Development Goal, 8 in number to be achievedby
2015, forecasting a response to the worlds main development chal-
lengesThe Millennium Development Goals are drawnfrom the ac-
tions and tagetscontained in theMillenniumDeclaration, that was
adopted by 189 nations and signedby 147 headsof state and govern-
ments during the UN Millennium summitin September 2000.The
eightgoalsbreakiown into 21quantifiable tgetsthat aremeasured
by 60 indicators.

The MDGs focus a lot on the status of women who are intrinsi-
cally the indicator of the progress or the development all evels
achieved by the socieffhe rights and health of women is a progno-
sis for the hugeleap for well- rounded citizens of the futline
challenges faced by women today is not confined to her gender alone
it is more about the potential of strength that may upset balance that
show titled in favour ofmermhe economic freedom and educational
strength has made women walk the extramileto empower
themselves.This has raked in animmense asset of women power to
solve the problems faced by thenationtoday

Especially the women empowerment of the rural areas in India
thatconstitute 48% of the population. India is a welfare state ever
since its independence and the coussytrengthis derived from
theachievement of planninghe policies and programmes havebeen
designed with the aim of alleviation of rural poverty which been one
oftheprimaryobijectives ofplanned developmentin India.

Empowerment by itself is a multifaceted and multi-
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dimensionalconcept. It is a process in which women gain greater
share of control over resources, material, human and intellectual like
knowledge, information, ideas and financial resources like money
and access tomoney and control over decision making athome,
communityetc. TheGlobal Gender Gapreport (2008) by theid
Economic Forunassessed the extend of the gender gap experienced
by women in 58countries and have achieved equality with men in
five critical areas :economic participation, economic opportunity
political empowerment, educational attainment health and
wellbeing.TheNordiccountries have nearly achieved gender equal-
ity while other countries are waybehind in scaling thgetsto be

met by nations.

The article attempts to point out that the countries that do not
capitalize onthe full potential of one half of their societies are
misallocating theirhuman resourceand undermining their competi-
tive potential. Genderequality refers to that stage of human social
development at which the rights responsibilities and opportunities
of individuals will not be determinedby thefact of being born
maleorfemale.
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SYNCHRONIC AND DIACHRONIC
STUDY OF FASHION AS A
MODE FOR RESISTANCE

Teresa J Heloise
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Abstract
Fashion is an art and a form of expression, expressing all that
literatue or any other form of art would express.The paper studies
the subtle changes in fashion down the centuries and in contempo-
rary times and the mute rebellion it has been waging, thus bringing
positive changes in the constraints of gendkss, ethnicity and
other social identities.
Key Words: Resistance, Fashion, Gendactice
Fashion is a strong norm about appropriate appearance at a par
ticular point in time. Fashion performs a major role in the social
construction of identity .It is the most visible markers of social status
and gender and therefore useful in maintaining and subverting sym-
bolic boundaries. Fashion, particularly clothing is an indication of
how people in dierent eras have perceived their positions in social
structures and negotiated status boundaries .In previous centuries, in
India as well as abroad clothing was the principle means for identi-
fying oneself in public space .Clothes as an artifact ‘create’ behavior
through their capacity to impose social identities and empower people
to assert latent social identities. Fashion is éct¥fe means of
non verbal communication that manifests cultural values and exer
cises social control through a projection of identity ().The act of
wearing clothes is an intersectional social prookdditionally the
in which sartorial choices project caste,class,gerater and reli-
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gious afiliations simultaneoushAnd this is exactly the reason why
Fashion has become a subtle mode of resistance throughout the ages
and across nations.

Resistance is an inbuilt ability within all creaturés resist usu-
ally means to prevent something from happening, to avoid or to op-
pose. It is a natural behavior exhibited by rational and irrational be-
ings . Only diference being in the case of rational being,due to the
additional quality of rationalization resistance is brought out for var
ied reasons in varied ways and many a time it acts upon situations
involuntary or voluntarilyPsychologicallyresistance means a pro-
cess b which the ego opposes the conscious recalling of painful ex-
periences. For this reason rational beings can take up any
modeforeresistance.

As the globe is fragmented b the longitudes and latitudes on it
,people all over the world are categorized b invisible lines of caste,
colour, race, class, and gender which has its own visible manifesta-
tions.These classifications might have begun from the initial stages
of civilization and this might have very well coincided with ngan’
invention of donning himself with something. Clothes are expres-
sions and extensions of the wealfdre proximity to the body gives
clothing a special potential for such elaboraticarl@ 16).Clothing
represents the intersection of multiple social identities enacted b and
constituting individuals in their daily life practices.Clothing regula-
tions particularly for women are often tied to patriarchal religious
moves to control womesi'sexuality (Arthur 13).

On observing the clothing habits in Colonial Kerala it could be
noted that, ‘Each group had specific codes of conduct, systems of
alliances and regulations for everyday life. Eating, dressing talking-
just about everything signified osgdosition in the social hierarch,and
ones difference from the other ‘(Devika 2).In Kerala Muslims wore
a dark bluenundy a long cloth covering the legs, warped and tucked
at the waistWomen wore long blouse and a black scarf to cover and
5-8 gold earrings in helix of ear(Kurian A&h dress was a mandate
for Brahmins of Kerala@According to dictates written in Shankara’

64 anacharamgMenachery197)Nambodiri Brahmins traditionally
wore white /creamcoloured garmemsindwuandroukafor women —
a cloth tied below the arm and the breasts. Gold ornaments were
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permitted only for the upper class. Umbrellas were also part of the
dress code reserved foamboodirand Brahmins. Syrian Christian
women used the white mundu or thuni similar to the nair but it was
tied differently than the Nayar with a fanned tail.( )The wore a jacket
known as the Kuppayam this latter on paved way to the Chatta —a
stitchedV necked shirKavaniwas the breast cloth .Elongated lobes
and piercing the top of the ear fordargold hooped earings called
Kunnika worn after marriage.White garment became an embodiment
of social purit ,Low castes including Ezhavas ,Pulayas and
parayastraditionally wore theallumalla or stone necklace to de-
note subservience and eventually became a symbol of
slaver(Gangadaran 293).The were required to wear only soiled cloth-
ing and were prohibited from washing their clothes(Kurien 13)White
and gold jewllery signifying purity and civilization while dirt clothes
and stones symbolize pollution and closeness to the earth.Thus the
dress code was an indicator of were a person belonged socially .This
trend was prevalent upto the middle of thé'cEhtury the visible
distinction created b the dress code and the injustice of not allowing
proper outfit for the lower classes gathered momentum and caused
an explicit rebellion —the breast cloth rebellion.The only movement
of resistance that might done on clothing issues in India.Through
this resistance belonging to both upper and lower classes received a
better status.Not only women but men also got the right to cover the
upper part of the bod in public space if the chose.et the rule on the
material ,colour of clothing and jeweler remained.

On close observation on the trends that were prevalent during the
time of independenceupto some decade after it another kind of resis-
tance can be noted reflecting the spirit of unit and integrity gathered
b the nations new phase ,people in newlindia unconsciously adopted
a more secular dress cod&komen of all castes and religions gradu-
ally changed from their distinctive Communal dresses to the
sari.Similarly men into pant and shirt or mundu and shirt. B this
through out India people homogenized their religious /cast identifi-
ers into one identity alone their gender iderifite currency that
sari received is invariably related to the man movements at the time
to abolish racism and upliftment of lower classes combined with the
mission of empowering women.The coming of the sari can be seen
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as an implicit resistance of the society against communalism and
religion .With the switch over to the sari classfditnces between
women and gender @&rences between men and women seemed to
be the most pronounced form offdilence at work.

A similar kind of resistance against dress code that distinguish
class race occupation etc. in the western countries could be seen
almost around the same time as when it took place in India.Since
men represented their families in public space mkeats were used
to indicate the status of family(wilcox1945).fgifent kinds of hats
like top hat ,boulestraw hat boatgreaked cap etc. indicated people
from different occupation.Until the 19680a mars hat,as the most
immediately visible part of his costume was a major signal of social
identity and social classes .specificstyles of hats were associated with
a different class strata.But in the later half of th&c2btury hats
almost disappeared .this is because of the rising standard of living
combined with rising expectations and greater to information,led
working class to participate more actively in public spheres and spaces
.a person has unparalleled freedom to construct new identities out-
side the economic and political sphere.Amidst the process of the cre-
ation of new identity the disappearance of hats which were codes
indicating class can be read as a resistance against class barriers.

Fashion in the earl 2tentury can be read as a resistance against
the gender bias created byclothing.Androgynous fashion is a slowly
becoming style that breaks the rules of common gender trends (Gould
7). Clothing styles that used to be for a particular gender have now
become overlapping trends within men and womé&shionsThere-
fore, our perception of gender identity has a strong influence on fash-
ion and plays a lge role in the trends that one follows.Society is
split in half by a battle of the sexes within male and female
genders.Even in department stores, you will find products divided in
order to appeal to males and females (Crane 12). Certain styles of
clothing are sported by specific genders as a form of self-expression.
Presentlywe are moving at such a fast pace that we do not take the
time to fully meet one anothdfashion serves as a way to introduce
us to the public by observation. Clothing is therefore worn by each
gender to assign their identity and to allow society to be able to rec-
ognize thisThe bridge between society and gender inequality has
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recently started to stabilizeVithin the past few years, homosexual
individuals have faced less prejudice from oth&hés movement

has thus caused modern fashions to convert to more geedieal
clothing styles (Crane 21).Earlier fashions embellished the physique
of a woman by showing bthe bust or adding ornate jewels to a
certain piece of clothing (Shapiro 3). Current fashiofsraf more
balanced look where the garment could very well belong to a man or
a woman. Fashion does not only reflect genuolgtrit reflects sexual-

ity as well. Because sex sells, it is used as a powerful marketing ploy
to attract the public to certain products (Gould 15). Howewar
sexuality no longer determines what fashion one wéégaring jeans

and a t-shirt may have been the dominant style of clothing for men in
the past, but newly acquired modern ideologies have accepted women
sporting this fashion as well (Shapiro 3).Modern ideals have given
society room to express our identified gender throughfashiioa.
ongoing lack of physical male and female characteristics that are
stressed by specific styles of clothing make up androgynous fashion
(Gould 2). Busty curves and a masculine physigue are no longer “in
style” and instead, modern fashion has developed an image of being
skinny for both male and female genders (McRobbie 1). publica-
tions are also noticing this trend in androgynous clothivgaring

this loose-fitted and unbiased clothing allows for a more gender
neutral lookThis is because the curvy build of a woman is thus lost
within clothing that does not extenuate distinctive parts of a waman’
body (McRobbie 1). Modern styles of clothing refrain from accentu-
ating physical appearances that are unique to each gender (McRobbie
2). Not only women, but men have also ugdee a modification in
fashion throughout the years. Men in the fashion world are no longer
emphasizing a strong masculine image, but instead sporting a smaller
overall body type (Cran€ll. Much like womers fashion progress-

ing into loose-fitting clothing, meg'fashion has decreased its use of
clothing to show dfmasculine features.

Resistance against the norms on symmeijourcombination
,colour code and set standards are themark of fashion of the present
da.Contemporary fashion is more ambiguous and multifaceted,in
keeping with the highly fragmented nature of contemporary post in-
dustrial societies.Clothes for both men and women that do not fol-
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low an smetrr for instance frocks ,churidar tops ,skirts with oneside
long and the other short ,Vnecked shirts with the curve either to the
left or to the right.Clothing posing a resistanceagainst proportion for
instance baggy tops and tight bottoms, or clothing too big or very
small for the wearer has been in fashion. Dresses which give an im-
pression of an in-ware peeping out has also come as fashion posing a
resistance to the standards of deceB&ayilarly certain things that
were considerd not so respectable are carried on now as designs.
For instance foot prints ,shoes with lace,chappals,etc appear as de-
signs on t-shirts ,bagsefthe are also found as rings ear rings or
pendants.

Up to the 199& white was considered as théiaél colour for
almost all gameg\s break and as a resistance to the existent conser
vative and formal trend,coloured and much informal uniforms for
games especially cricket was introduced unconscidtigigs around
this time when multi coloured toothpaste and soaps were introduced
into the daily life of people around the globe. Similarlyumbrellas
also changed colour from standard black to an colour and also with
designAn unconscious resistance against a set norm can be read in
these changes.
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CUSTOMERS’ ATTITUDE TOWARDS
ONLINE SHOPPING IN INDIA: WITH
SPECIAL REFERENCE TO KERALA

Dr Neethu S.Arrakal

Asst Professor in Economics

Abstract

The growing no. of internet users in India provides a bright pros-
pect for online shoppindLhis researcher paper highlights factors
which online Indian customers keep in mind while shopping. Com-
panies use the Internet to convegmmunicate and disseminate in-
formation to sell the product, to take feedback and also to conduct
satisfaction surveys with customers. Customers use the Internet not
only to purchase the product online, but also to compare prices, prod-
uct features and after sale service facilities they will receive if the
purchase the product from a particular store. Many experts are opti-
mistic about the prospects of online business.

Keywords: Changing trends of using internet, online trends in
India and Use of Online shopping impact in Kerala.

INTRODUCTION

Online shopping is defined as purchasing items from internet re-
tailers as opposed to a shop or store or the act of purchasing products
or services over the Internet.Earlier food, cloth and shelter were called
as primary need but today one more need is added in that is “internet”.
Due to revolution in telecommunication sector internet has changed
the way consumers shop and buy goods and services. Both domestic
companies as well as MN€have started using the Internet with an
objective of cutting marketing costs and thereby reducing the price
of their products in order to stay ahead in heavy competition. In ad-
dition to the tremendous potential of the E-business market, the
Internet provides a unique opportunity for companies to mdire ef
ciently reach existing and potential customers.
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REVIEW OF LITERA TURE

Prof. Ashish Bhatt (2014)in article entitled “Consuméittitude
towards Online Shopping in Selected Regions of Gujarat” published
in Journal of Marketing Management stated that online shopping is
gaining popularity among people specially the younger generation
but in today scenario to become equally popular among all age groups
e-marketing will have to cover a longer distateper study mode
of payment is depended upon income of the respondents. People from
different age groups are doing online shopping regul@ng atti-
tude of consumers is changing with the time.

Upasana Kanchan , Naveen Kumarand Abhishek
Gupta(2015)in their article “AStudy of Online purchase behaviour
of Customers in India” Published in IBTT Journal on Manage-
ment Sudies stated that online shopping is gaining popularity among
people of young generation. Higher income groups and educated
people are purchasing more via e-retailing websites. People have
hesitations in doing online shopping due to security concétiise
same time people are resistant to change because of technological
complexity in making online purchase.

Objectives of the tady

1. Analyse the customer attitude towards online shopping in
Kerala

2. Study the impact of customer attitude on sales in India

Database & Methodology

The work is based on the primary and secondary thtare-
searcher selected 60 samples fiddat Panchayat ofhrissur dis-
trict of Kerala state by employing the purposive random sampling.
The data was collected with the help of a well structured question-
naire For secondary data the researcher used various books, jour
nals and reports over various years as a part of the study

1. CustomeAttitude towards Online Shopping in Kerala

Kerala holds nineth position in terms of e-commerce transactions
in the countryNearly fifty per cent of the consumers from the state
buy technology-based products through ecommerce. Kochi,
Thiruvananthapuramrlhrissur Kozhikode and Paravoor are the
ecommerce hubs of the state, as revealed by a recent census con-
ducted by ebain, an online shopping website. In this context the
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researcher have made an attempt to examine the influence of online
shopping on consumer behavior with special referensddabGrama
panchayat of hrissur district in Keralalo get a clear idea about the
online shopping pattern of the sample respondents, a primary survey
including 60 sample households frokdat Grama Panchayat of
Thrissur district of Kerala was carried othis paper discusses the
trends of online shopping and consumption pattern of the respon-
dents of the concerned area.

‘Categoryo No.-of Respondentst| Percentage-of Respondentsd
Online-Shopping 47z 78.4%
Dornot-follow-online'shoppings| 131 21.6%HK

Source:-Primary-Data

Table 1.3 Distribution of the respondents on the basis of problems faced

Nature of Problem | Number of Respondents | Percentage of Respondents
Delay in Delivery | 19 404%

Product Damage 11 23.4%

Cheap Quality 9 19.2%

Other Issues 8§ 17%

Total 47 100%

Source: Primary Data

Table 1.4 Distribution of the respondents on the basis of factors
which influence product selection

Nature of Product | Number of Respondents | Percentage of Respondents
Price only 8 17 %
Price & Quality 25 53.2%
Company & Brand | 8 17%
Time saving 5 10.64 %
Others 1 2.13%
Total 47 100%
Source: Primary Data
ERUDITION ISBN: 978 -93 -87709 - 82 - 9 March 2022



98

Table 1.5 Distribution of the respondents on the basis of main
reason behind online shopping

Reason Number of Respondents | Percentage of Respondents
Low Price | 23 49%

Brand 18 38.2%

Quality 6 12.8%

Total 47 100%

Source: Primary Data

Impact of Customer attitude on online shopping in India

The popular online retailing companies in India are Myntra,
Flipkart Snap deaAmazon.com and e-Bay efthe five dominant
factors which influence consumer perceptions for online shopping
are information, easy to use, satisfaction, seguthper utilization
of available information to compare thefdient products

Trends of Internet users and E-Business in India

In 2015, India had 408.4 million internet userkis figure is
projected to grow to 635.8 million internet users in 2021. Despite
the untapped potential, India already is the secométronline
market worldwide next to China.

Table 2.1 Statistics on Internet Users
1

Number of India is one of the fastest-growing e-commerce markets

Year Internet Users worldwide.As of 2016, 26 percent of the local population
(in millions) was using the infernet; almost ten times the audience size
2015 250.88 from a decade prior. According to recent market research,
2016 205 39 mobile phone internet user penetration in India is projected
2017 437.4 to reach 37.36 percent of the population in 2021,
2018 483 ¢ representingahuge potentialin terms of digital and mobile
2010% 5253 buyer audience. Increased availability of bandwidth, cheap
2020* 564.5 data plans and increased awareness driven by government
2021% 601 programmes seem to have rapidly bridged the digital gap
2022% 6340 between urban and rural India. Consequently, the
3023% 5661 penetration in rural India has increased from 9 per cent in

2015 to 25 percent in 2018. Bihar registered the highest

- =1
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growth in internet users across both urban and rural areas, register
ing a growth of 35 percent over last yédre report also noted that

the internet usage is more gender balanced than ever before with
women comprising 42 percent of total internet users.

As of 2015, the majority of online users in India were male,
and the same held true for online shoppers. In India, men accounted
for almost two thirds of online shopping audiences. Despite this im-
balance in online presence and digital spending, female online shop-
pers are estimated to account for 42 percent of all Indian e-retalil
spending in 2020, up from only 20 percent of total retail e-com-
merce expenditure in 201Bverage annual e-commerce sales per
digital buyer in India were 247 U.S. dollars in 2014 and are pro-
jected to reach 424 U.S. dollars in 2020.

Table 2.2 Sales from Online Shopping

Year bdle‘{ll‘l ‘billion The table presents the e-commerce market revenue in
dollars) India in 2017. E-commerce revenue in India is expected
2015 13.31 to grow to 62.3 billion U.S. dollars in 2023. Through the
2016 18.39 online shopping the revenue of almost all companies has
2017 205 increased. This is a sure sign of positive impact of
2018 253 customer attitude towards online shopping.
.S'{Hl'ri.‘!.’.‘ wWww.statista. com
Findings

From the studyt clearly indicate that online shopping has be-
come a normal part of our lives, mainly because it is so convenient.
Every day millions of people go online to do research about goods
and make purchase from thousands died#nt online merchants.

The web allows customers to comparison the shop for the best deals
and set product that might otherwise bédidift to find. But while
online shopping provides with a high level of handiness, online shop-
ping can be easy and enjoyable with some protection. $nalidine
market is at an early stage but, is predictable to see huge growth over
the next four to five years.

Suggestions & Conclusion
Companies should improve custorsevalue perception about
the products and reduce consumers perceived risk in the online shop-
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ping environment by providing quality products, timely delivery and
fulfill their expectationsAlso the companies should make their
website easy in use and risk reduction activities should be taken care.
Perceived privacy of customer information can be enhanced by en-
suring that at no point of time the customer is asked for unrelated
personal information. People are averse to online shopping because
there is a difculty in returning the defective products. Hence the
companies should make the agreement so that try and buy facility is
available at the customer doorstep and one can return if the product
is faulty. Another problem is that the price sensitive consumers do
not take much interest in online shopping. So the companies should
allow sizeable baain for the customer3he trend of the time is
phygital commerce which aims at openinlioé and online shops

to increase customers’ trust.
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