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ABSTRACT

Indium sulphide thin films were grown by chemical Bath Deposition (CBD) method on glass substrates
using Indium chloride and Thioacetamide as precursors and acetic acid as the complexing agent. Films
were characterized by means of XRD, Raman, Photoluminescence and UV-Vis-NIR spectroscopy. XRD
data confirmed that the synthesized film had tetragonal structure. The appearance of peaks corresponding
to D and G bands in the Raman spectra of nanocomposite film confirms the presence of graphene in the
samples.PL intensity of nanocomposite thin film is increased in the presence of graphene. From the optical
analysis, it is seen that In_S.- Gr nanocomposite thin film shows lower optical bandgap with enhanced
absorption due to the incorporation of Graphene.

INTRODUCTION

Composites are a combination of two materials in which one of the material is called the reinforcing
phase, is in the form of fibres, sheets, or particles, and is embedded in the other material called the
matrix phase. A nanocomposite is a composite material, in which one of the components has at least one
dimension that is nanoscopic in size that is around 10 m.Indium sulphide is an n type semiconductor
having optical band gap in the range 2.0eV to 3.9¢V. It is the most versatile material for solar cell, display
water splitting and photocatalyst applications due to wide band gap, environmental friendliness, high
photosensitivity, photoconductivity and stable chemical composition. Graphene is a two dimensional carbon
based material with its unique physical, mechanical, chemical, optical, electric, magnetic and thermal properties.
It is a zero band gap substance. Indium sulphide thin films have been prepared by different techniques such
as spray ions layer gas reaction, sputtering, chemical spray pyrolysis, thermal evaporation, spin coating,
chemical vapour deposition and chemical bath deposition. Among them, CBD has many advantages when
compared to other depositing methods, such as the low fabrication cost, repeatability and it is readily
scalable to large area deposition.In this work, we are synthesizing In,S,-Gr nanocomposite thin films by
two step process. First, In,S, films will be deposited by chemical method, then followed by incorporation
of graphene by spin coating and thereafter annealing.

MATERIALS AND METHODS

In this work, the substrate used for In,S; deposition was glass. The substrates were washed using
soap solution and then cleaned ultrasonically. For the deposition of In,S, thin films, a chemical bath
containing InCl, and Thioacetamide as Indium and sulphur precursors was used. Bath temperature was
maintained at 75°C by using water bath. pH of the solution is controlled in the range 2.3-2.6. Deposition
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time is kept fixed as one hour. Cleaned glass slide is placed vertically in the reaction mixture and is kept
uninterrupted for one hour.

Graphene powder is dispersed into cold poly vinyl alcohol (PVA) solution and dispersed solution
was coated into as-synthesized In,S, thin film by Spin coating. The spin coated film was heated at 275°C
for one hour to vapourise PVA and to achieve sufficient chemical stability.

The structural properties were characterized by means of XRD measurements using a Rigaku MiniFlex
600. Raman spectra of graphene incorporated films were recorded by using confocal Raman spectrometer
with an excitation of 532 nm laser light. The photoluminescence spectra were taken by Horiba Fluorolog-
3 specrofluorometer. The optical measurements were done in the range 300 — 1200nm using JASCO V-
670 UV-Vis-NIR spectrophotometer.

RESULTS AND DISCUSSIONS

X-ray Diffraction (XRD) Analysis

The Structural analysis was carried out using XRD with varying diffraction angle 2¢ from 10° to 60°.
XRD pattern (Fig.1a) of CBD grown indium sulphide thin films confirmed that it crystallized in tetragonal
structure with diffraction peaks (1 03), (109),(206), (00 12) and (2 2 12) which is in agreement with
that of Standard pattern of ICDD card no. 00-025-0390.

XRD pattern (Fig.1b) of In,S,-Gr naocomposite thin film shows the presence of graphene with
diffraction peak (0 0 2) of reduced graphene oxide.

The average crystallite size was determined using Debye-Scherrer equation:

D=0.9 &/ 4 cos (¢)

where & is the X-ray wavelength whose value is 1.54A (CuK4), 4 is the full width at half maximum
(FWHM) of the peak and ¢ is the Bragg angle at the centre of the peak. The values of average crystallite
size of pure and nanocomposite thin film were obtained as 11.5 nm and 13.8nm respectively.
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Figure 1: XRD spectrum of In,S, andIn S .-Gr nanocomposite thin film

Raman Analysis

The Raman spectrum of the In,S -Gr nanocomposite films synthesized by CBD is shown in Fig.2.
Raman modes are observed in the energy region from 50 cm™ to 2000 cm™. Raman spectra of carbon
based materials are characterized by two characteristic bands: D band and G band. The presence of
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graphene was confirmed by two characteristic peaks corresponding to D band and G band in the Raman
spectra.
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Figure 2: Raman spectrum of graphene doped indium sulphide thin film

Optical Analysis

From the PL spectra (Fig.3a), we notice that PL intensity increases due to the effect of graphene and
thickness of the film. When thickness of films wasincreased,lightabsorptionwasalsoincreased.Because more
electron-hole pairs were generated by the light absorption of the thicker film, the probability of electrons
transitioned from the defect energy levels to the valence band also increased, producing a higher PL intensity.
However, such a huge increase in PL intensity is not observed in previous reports due to the thickness of
films. So, we reached the conclusion that enhancement in PL intensity is not only the thickness but also the
influence of graphene.

Inlss
o
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Figure 3:
(a) PL intensity spectra and (b)CIE chromaticity diagram of pure and nanocomposite thin films
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Most often the lighting specifications are given in terms of the 1931 CIE chromatic colour coordinates.
The CIE colour coordinates are calculated by using a colour calculator program. The colour coordinates
for pure and nanocomposite thin films are shown in Fig. 3b. The changes in colour are found due to the
presence of graphene in indium sulphide thin films. From the Figure, we observed that the colour varies
from cyan to blue when graphene is incorporated in indium sulphide. It finds a good place in opto-
electronics.

Fig. 4a shows that indium sulphide thin film has low absorbance in visible region but high absorbance
in ultraviolet region.Graphene’s influence helps to increase the absorption range of semiconductors.
The pure and nanocomposite films show a range of light absorption with absorption peak at 310 nm and
320 nm respectively. It was also observed that the absorbance is found to increase due to the introduction
of graphene.

-
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Figure 4: (a) Absorption spectra (b) Transmission spectra and
(c)(ahi)’versus hi plot of pure and nanocomposite thin films

Fig.4b shows the dependence of optical transmittance T on wavelength € for pure and doped In,S,
thin films, measured from 300 nm to 1200 nm. From the transmission studies, it was obtained that the
pure film showed high transparency (around 80 %) in the visible range and it was found that the
transparency of the doped film drastically decreases due to the effect of graphene.

Fig. 4c shows (ahi)? versus 4i plot of pure and nanocomposite thin films.The optical energy band
gap, 508U , of the films was determined using the relation :

ahd = A(hd — Eg)"”

where 5@4U is constant depending on the transition probability. The energy bandgap was obtained
by extrapolating the linear portions of the tauc plots onto !i axis. The optical band gap of pure and
nanocomposite thin films are obtained as 2.46eV and 1.8eV respectively.

CONCLUSION

In,S.-Gr nanocomposite thin film was successfully synthesized by two step process. The appearance of D
and G bands in Raman spectra confirms the presence of graphene in as-synthesized nanocomposite thin
films. Intensity of PL spectra increases due to the presence of graphene.The optical properties can be
modified by the incorporation of graphene which opens the possibility of a potential n-type absorber
material.
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ABSTRACT

Generally well water, pond water, borewell water are considered as safe sources of water. They contains
low microbial loads, however they were also vulnerable to pollution which increases the microbial content
and thus there is a chance in lowering the quality of water. In this study an assessment of microbial and
physico-chemical qualities of selected water samples from South Gate Vaikom, Kottayam was carried
out. The study aimed at determining the levels of various physicochemical parameters like temperature,
pH, nitrite, sulphate, total alkalinity, total hardness and dissolved oxygen, dissolved carbon dioxide content
and to detect the presence of Enterobacteriaceae (E.coli,Shigella, Salmonella, Enterobacter) in the selected
water samples. The result were compared with WHO standards. In this study the MPN test was carried
out in selected water samples and the MPN Index value obtained was much higher than the expected
value. The bacteriological test reveals that microbial load is maximum in pond water followed by well
and borewell water samples respectively. The physical parameters obtained during this study were within
the WHO limit.

Key words: Water pollution, MPN Index, Physico - Chemical Parameters

INTRODUCTION

Water is a fundamental requirement for all organisms. Water covers 71% of earth surface. Water is
vital to our existence in life as all biochemical reactions in our body are water dependent. Well, bore well
and pond water are the main sources of water to which the local communities are dependent for fulfilling
their needs, such as household works,washing, bathing as well as swimming purposes. During last decade,
it is observed that the ground water get polluted drastically because of increased human activities.
Consequently number of cases of water borne diseases has been seen increased drastically at an alarming
rate.

The public health significance of water quality cannot be over emphasized. Many infectious diseases
are transmitted by water through the fecal-oral route. Diseases contacted through drinking water kill
about 5 million children annually and make 1/6th of the world population sick (WHO, 2004). The
greatest risk to public health from microbes in water is associated with consumption of drinking-water
that is contaminated with human and animal excreta. Human faeces can contain a variety of intestinal
pathogens which cause diseases ranging from mild gastro-enteritis to the serious dysentery, cholera and
typhoid.

Safe drinking water is defined by WHO (2004.) as that water having acceptable quality in terms of its
physical, chemical and bacteriological parameters. Bacteriological parameters, especially Escherichia
coli (E.coli) and total coliform have been used to determine the general quality of drinking water worldwide.
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(Ashbolt, 2004). The E. coli in particular has been found to be the most specific indicator of faecal
contamination in drinking water. Its presence indicates contamination of water with faecal waste that may
contain other harmful or disease causing organisms, including bacteria, viruses, or parasites (Zvidzaiet
al.,2007).

Drinking water contaminated with E. coli is known to cause stomach and intestinal illness including
diarrhoea and nausea, and even lead to death (Esreyet al., 1985). This study was therefore aimed at
determining the physical and chemical parameters such as temperature, pH, nitrite, sulphate, total alkalinity,
total hardness, dissolved oxygen and dissolved carbon dioxide and the bacterial quality of water in the
south gate, Vaikom. The monitoring of water sources has led to increased public health awareness, since
it resulted in the detection of specific pathogenic microorganisms. Proper well location and construction,
control of human activities to prevent sewage from entering water body is the key to the avoiding bacteria
contamination of drinking water.

The objective of this study mainly focuses on, the presence of enterobacteriaceae in the given water
samples and the level of E.coli counts in water samples from different drinking water sources in south
gate, vaikom and to detect the physico-chemical parameters which determine the quality of water.

MATERIALS AND METHODS

Collection of samples: Domestic water samples from 2 ponds, 2 wells , and 2 bore wells were
collected in sterile and covered bottle aseptically from South gate , Vaikom inVaikom Taluk which is an
urban area .While collecting the sample from ponds the bottle was held at the base of the aquatic body .
Using left hand the bottle neck was kept downward below the water surface which was later tilted upward
towards the water current. The bottle was removed from the water and the stopper was replaced. The
water which was collected from the well was allowed to overflow for five minutes. The collected samples
were transferred to laboratory within 2-3 hours and stored at 4 °C.

The coliform bacteria in water was detected by most probable number (MPN) test which includesthree
test - presumptive, confirmed and completed test which are performed sequentially on water samples.
The biochemical characterization of isolates were studied by Gram staining, lactose fermentation test,
MRVP test, Urease test, Indole test,Citrate test, Catalase test, Gelatinase test,Spore staining using Himedia
KBO003 Enterobacteriaceae Identification Kit. The tests are based on the principle of H change and
substrate utilization.Physico-Chemical parameters of water studied weretemperature, pH, nitrite, sulphate,
total alkalinity, total hardness, dissolved oxygen and dissolved carbon dioxidein the water samples following
the APHA (1998) methods.

OBSERVATION AND RESULT

The bacteriological test reveals that MPN index value in selected water samples is in the order:

Pond-1>Pond-2>Well-1>Well-2=Borewell-1>Borewell-2. The biochemical characterization of isolates
shows it is lactose fermenting gas producing bacteria which is acid producing in the nutrient medium
having the ability to produce indole from tryptophan and is a gram negative non sporing rod shaped
microorganism possessing the enzyme catalyses. The given characters shows that it include E. coli, Shigella,
Salmonella which were the members of Enterobacteriaceae. Among the 6 samples selected dissolved
oxygen was found to be greater in pond water, while the value is found lower in bore well which gives
higher value for dissolved carbon dioxide, sulphate and alkalinity. Physico chemical parameters were
found to be within the permissible limit.
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Table I: MPN index value obtained in different samples

Selected water sample MPN index value
Well-1 28
Well-2 20
Pond-1 210
Pond-2 150
Borewell-1 20
Borewell-2 15

HWELL

= WELL-2

=POND-1

HPOND-2

mBOREWELL-1

mBOREWELL-2

Figure I: Pie chart showing the microbial contamination with respect to the
MPN index value obtained in different samples

DISCUSSION

Examination for presence of coliform in water provides a very sensitive method of quality assessment.
The pathogenic organism reaches the water sources through faecal and sewage pollution. This project
aimed to determine the presence of enterobacteriaceae in the selected water samples and to determine the
physical parameters that affect the quality of water. Water is considered as safe when it contains 4 coliforms/
100ml (microbial and food contamination by Charlestown L. Wilson). But the MPN index value that
obtained was far exceeding than this limit. The obtained MPN values indicates that the higher concentration
was detected in pond water samples followed by well water samples and only a very low concentration
observed in bore well water samples. The biochemical characterization of isolates showed it is lactose
fermenting gas producing bacteria which is acid producing in the nutrient medium having the ability to
produce indole from tryptophan and is a gram negative non sporing rod shaped microorganism possessing
the enzyme catalyses . The given characters showed that it include E.coli, Shigella, and Salmonella
which were the members of Enterobacteriaceae.
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Table II: Biochemical Characterization of Isolates

SL. | BIOCHEMICAL OBSERVATION INFERENCE RESULT
NO TEST
CONDUCTED
LACTOSE
| GAS GAS BUBBLES FORMED | FERMENTING GAS POSITIVE
PRODUCTION | IN THE DURGHAM TUBE PRODUCING
BACTERIA
DEVELOPMENT OF A INDICATES ACID
) MR TEST STABLE RED COLOUR PRODUCTION IN POSITIVE
IN THE SURFACE OF | MEDIUM TO LOWER
THE MEDIUM THE PH TO 4.4
COPPER LIKE COLOUR ACETOIN IS NOT
3 VP TEST IN SURFACE OF PRODUCED IN THE | NEGATIVE
MEDIUM MEDIUM
CHERRY — RED RING IN | ORGANISM HAVING
4 | INDOLE TEST REAGENT LAYER IN THE ABILITY TO POSITIVE
TOP OF MEDIUM PRODUCE INDOLE
FROM TRYPTOPHAN
ABSENCE OF COLOUR | ORGANISM DIDN’T
5 | CITRATE TEST CHANGE TO BLUE HAVE THE ABILITY | NEGATIVE
TO USE CITRATE AS
SOLE CARBON
SOURCE
6 | UREASETEST | ABSENCEOFCOLOUR | ORGANISMDIDN'T | NEGATIVE
CHANGE HAVE THE ABILITY
TO HYDROLYSE
UREA
7 SHAPE ROD SHAPED ROD SHAPED
PINK COLOURED GRAM NEGATIVE
3 GRAM CELLS OBSERVED BACTERIA NEGATIVE
STAINING
GREEN COLOURED NON — SPORING
9 SPORE CELLS NOT OBSERVED BACTERIA NEGATIVE
STAINING
BUBBLES OF OXYGEN | ORGANISM HAVING
10 CATALASE OBSERVED ENZYME POSITIVE
CATALASES
PLATE REMAINS ABSENCE OF
SOLIDIFIED ENZYME NEGATIVE

11 GELATIN

GELATINASE S
THAT HYDROLYZE
GELATIN
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Table III: Physico-chemical Parameters of different Water samples

SL. TEST WELL-1 | WELL-2 | POND- | POND- BORE BORE | PERMIS
NO CONDUCTED 1 2 WELL-1 | WELL-2 | SIBLE
LIMIT
1 pH 6.5 6.8 5.9 5.4 7.2 7.7 6.5-9.2
2 | TEMPERATURE | 25°C 26°C 28°c | 29.5°C 25°C 25.5°C | shall not
exceed
5°c
above
the
receiving
water
temperat
ure
3 TOTAL 22 mg/l 28 mg/l | 44 mg/l | 46 mg/l 50 mg/1 52 mg/l | 600 mg/l
ALKALINITY
(mg/l)
4 TOTAL 4 mg/l 3 mg/l 3 mg/l 5 mg/l 12 mg/1 l6mg/l | 400 mg/l
HARDNESS(mg/1)
5 NITRITE(mg/1) 17.4 mg/l | 17.6 mg/l 19.4 19.8 mg/l | 22.6mg/l | 24.6mg/l | 200 mg/l
mg/l
6 SULPHATE(mg/l) | 10 mg/l 19mg/l | 21 mg/l | 25mg/l | 33.5mg/l | 36.5 mg/l | 400 mg/l
7 DISSOLVED 2.5mg/l) | 2.6 mg/l) 4.7 52mg/l) | 1.7mg/l) | 1.9 mg/l) | 4 mg/l
OXYGEN(mg/1) mg/1)
8 DISSOLVED 1.7 mg/l) | 1.6 mg/l) 1.3 1.5mg/l) | 1.9 mg/l) | 2.1 mg/l)
CO,(mg/l)

TEMPERATURE, DISSOLVED OXYGEN and DISSOLVED COZ2
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Figure Ila & IIb: Graph showing Physico-chemical Parameters of different water Samples

The Physico - Chemical parameters were within the permissible limit as per ISI standards. The
permissible limit of pH is 6.5-8.5. All the samples examined were in the acceptable limit. Temperature
varies from 25 - 27 degree Celsius which was within the WHO limit. The permissible limit of alkalinity
is 600 mg/L (ISI).The level of oxygen 2-5 mg/L is an indicator of healthy state of water. The dissolved
oxygen values in the water samples were more than 2 mg/L. The decomposition and oxidation of organic
matter reduces the solubility of oxygen in water. The Total Hardness represents the concentration of
calcium and magnesium. The desirable limit of hardness is 200 mg/L (ISI).

The physico-chemical parameters were within the permissible limit for all six samples studied. The
physico-chemical parameters were found to be suitable for domestic uses even though the bacterial
parameters exceed the permissible level.It is observed that the ground water get polluted drastically
because of increased urbanisation and industrialization during the last decade.
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ABSTRACT

Owing to the fact that the application of insecticides causes adverse effect on beneficial organisms,
pollute the environment and are detrimental for human health, plant based products are being tested for
the control of variety of insect pests. With this backdrop of knowledge the present study is an attempt to
compare the bioefficacy of selected plant extracts (4zadirachta indica, Curcuma longa, Ocimum
tenuiflorum), Biopesticides (Neem oil, Garlic oil, Lemon grass oil) and Synthetic pesticides (Silica gel,
Begon bait and Magic chalk) against house hold pest Periplanata americana. The antifeedent assay was
carried out by five different concentrations (0.01%, 0.1%, 0.2%, 0.5% and 0.7%) of plant extracts,
biopesticides and synthetic pesticides. In antifeedent assay Azadirachta indica (72.93%), neem oil (81.41%)
and magic chalk (98.18%) exhibited highest percentage starvation in their respective categories. Corrected
mortality were determined at 24 and 48 hours at different concentrations (1.0%, 2.5%, 5.0%, 7.5% and
10.0%). Azadirachta indica (28.26%, 33.71%) neem oil (37.5%, 87.91%) and magic chalk(69.89%,
94.38%) have higher corrected mortality rate at 24 and 48 hours treatment. Determination of LC50 at 24
and 48 hours for plant extracts concluded that Azadirachta indica have (51.28%) at 24 hour and it reduced
(37.15%) after 48 hour. Neem oil have LC50 value (13.8%) at 24 hour and (2.51%) at 48 hour and for
magic chalk LC50 at 24 hour is (3.56%) and 48 hour is (1.86%). High concentration of plant extract can
bring the same effect of synthetic chemicals. Present study reveals that Azadirachta indica is best
effective in controlling Periplanata americana followed by Curcuma longa and Ocimum tenuiflorum.
These plant extracts have relatively short lifespan (biodegradable), less toxicity to non target organisms,
easily availability, easily accessible, renewable and economically cheap.

Keywords: Periplanata americana, Biopesticides, Plant extracts, Antifeedant activity

INTRODUCTION

Cockroaches are medium to large sized insects in the order Dictyoptera. They are oval, flat-bodied,
dark coloured, with chewing mouth parts, three pairs of legs and usually two pairs of wings. Cockroaches
are primitive insects whose origin can be traced back through the fossil record for at least 200 million
years. There are approximately 4,000 species of cockroaches worldwide — though only approximately 50
are regarded as pests. Those species which are classified as pests originated in tropical countries, but now
thrive in countries with more temperate climates, having been distributed by international travel and
trade. Cockroaches are indiscriminate, omnivorous feeders and can gather together in large numbers in a
suitable environment. This behaviour brings them in contact with numerous pathogens, such as those
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causing food poisoning and wound infections. Cockroaches are gregarious and nocturnal (‘Pest control
procedure manual’- The national pest advisory panel (2013). Neem, Tulsi, Adathoda, Turmeric etc.,
are some of plants which are reported to have the ability to kill or keep away the pests. Neem products are
suitable for integrated pest management because of their low toxicity to nontarget organisms, easy
preparation and compatibility with other bio-products. All parts of Azadirachta indica contain several
active volatile compounds that have biological insecticides effects. (Mohamed et al., 2014). Curcuma
longa is antibacterial, anticancerous and also have pesticidal effects. Rhizome also contain free arabinose,
fructose and glucose. (Wasim Ahmad et al., 2010). Ocimum sativum has been widely used for curing
various ailments due to its great therapeutic potentials. (Kaplesh J Bhatt 2012). Essential oils are secondary
plant substances comprised of many compounds including mono terpenoids, which are responsible for
the aromatic characteristics of the plant (Alicia Kyser Phillips 2009). Commonly used biopesticides are
to control Periplanata americana are neem oil, garlic oil, lemon grass oil and Euphorbia milli extracts.
These active substances showed considerable potentialities against various pests of stored and field crops,
primarily through repellent, antifeedant, growth regulatory and toxic effects. (Abdel rahim Satti et al.,
2013). Commonly used chemical pesticides are to control Periplanata americana are silica gel, begon
bait and magic chalk. Pesticides are used to kill pests, they are toxic to the pest and closely related
organisms.

MATERIALS AND METHODS

Collection of cockroaches

Cockroaches Periplanata americana were collected from dark and damp places by hand picking
method. They were kept in different glass containers and supplied with water, bread crumps and rough
paper. The cockroaches were kept under the laboratory condition for two weeks for acclimatization.
(Zibaee Idin and Pooyabahari Khorram, 2015)

Preparation of plant extract, biopesticides and chemical pesticides

The plant materials were collected from the campus of Deva Matha college, Kuravilangad, Kottayam.
The leaves were thoroughly washed with tap water and shade dried under room temperature
(28.0UC+2UC). After complete drying the plant materials were powdered. The powdered materials (50
g) were added with ethanol (200 ml, Merck) and filtered through filter paper. Extracts were concentrated
in water bath and the residue obtained called as crude extract was as stock solution. Five different
concentrations each of leaf extract (1.0%, 0.75%, 0.5%, 0.25% and 0.01%) were prepared from the stock
solutions. The commonly used biopesticides (Neem oil, Garlic oil and Lemon grass oil) and chemical
pesticides (silica gel, Magic chalk and Begon bait) were collected from different eco and stationary shops
of Kuravilangad town. Five concentrations each biopesticide and chemical pesticides (1.0%, 0.75%,
0.5%, 0.25% and 0.01%) were prepared from the stock solutions. (Arif Sana et. al.,2017)

Feeding bioassay

1 ml of each concentrations of Garlic oil, Neem oil, Lemon grass oil and leaf extract of Curcuma
longa, Azadirachta indica and Ocimum tenuiflorum and each concentration of chemical pesticides of
silica gel, Magic chalk and Begon bait were sprayed on the bread crumbs of lem? with the help of
pipette. The treated bread crumbs were then mashed properly so as to prepare pellet baits and individually
fed to starved cockroaches. The control and positive control (P control) was also run beside these samples.
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In control only water was used where as in P control Hit Anti roach gel was mixed to prepare the pellet
baits.

Antifeedent assay

Pellet baits of different concentrations were prepared and all the above mentioned plant extracts,
biopesticides and chemical pesticides were tested for their antifeedant activity. The control bait and P
control was also prepared. Five replicates of each treatment and 10 adult cockroaches for each replicate
were used. The adults to be used for antifeedant assay were left unfed for around 48 hrs, the starved
cockroaches were kept in freezer for few minutes to inactive the cockroaches and their weight were
recorded. The cockroaches were fed on the treated baits along with both the control and reweighted after
24 hours. Percentage of starvation was calculated according to the formula by Moustafa and Abdel-
Mageed et. al. (1969).

Percentage of Starvation = (C-E)/(C-S) x 100 Where:

C = Mean weight gain of control larvae within 24 hours

E = Mean weight gain of treated larvae at each tested concentration within 24 hours S = Mean weight
gain of starved control larvae within 24 hours

Statistical analysis
The mortality was corrected using Schneider-Orelli’s formula:

% Responded — % Responded in Control
Corrected % = x100
100 - Responded % in Control

LC,, values were determined by Probit analysis (Iram Khan and Ayesha Qamar, 2015)

RESULT AND DISCUSSION

The present study is an attempt to compare the bioefficacy of selected Plant Extracts (Azadirachta
indica, Curcuma longa and Ocimum tenuiflorum), Biopesticides (Neem oil, Garlic oil and Lemon grass
oil) and Synthetic pesticides (Silica gel, Magic chalk and Begon bait) against the household pest,
Periplanata americana. Among these three, the synthetic pesticides are highly active against Periplanata
americana at its lower concentration. But the same effect is noted in plant extracts and biopesticides at
its higher concentration. The antifeedent activity of Periplanata americana was done by plant extracts,
biopesticides and synthetic pesticides at five different concentrations (0.01%, 0.1%, 0.2%, 0.5% and
0.7%). It is noted that the antifeedant activity increased as the concentrations increased. In the case of
plant extracts, highest concentration (0.7%) of Azadirachta indica exhibited highest percentage of starvation
(72.93%) where as it’s lowest concentration (0.01%) also showed the antifeedancy which is (15.78%).
Like wise, Curcuma longa and Ocimum tenuiflorum at different concentration showed moderate rate of
antifeedant activity. Among the biopesticides, neem oil (0.7%) exhibited highest percentage starvation
(81.41%) where as it’s lowest concentration (0.01%) also showed antifeedancy (30.60%). In synthetic
pesticides highest concentration (0.7%) of magic chalk exhibited highest percentage of starvation (98.18%)
where as it’s lowest concentration shows 49.65%. All the three chemicals are highly sensitive to the pest.
Corrected mortality calculated using Schneider-orellis formula. Corrected mortality of plant extracts,
biopesticides and synthetic pesticides were determined at 24 and 48 hours. Corrected mortality in plant
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extracts at 24 hour have highest value in Azadirachta indica (28.26%) in 10% concentration.

After 48 hours of treatment percentage mortality of Azadirchta indica increased by (33.71%) in 10%
concentration, followed by Curcuma longa (32.58%) and Ocimum tenuiflorum (30.43%). Higher
concentration increased the percentage of corrected mortality. Duration of exposure period have a positive
effect on percentage of corrected mortality. Neem oil have highest corrected mortality (37.5%) in 10%
concentration at 24 hours and (87.91%) at 48 hours. Among the synthetic pesticides magic chalk have
highest percentage of corrected mortality (69.89%) in 10 % concentration at 24 hours and increased to
(94.38%) at 48 hour followed by begon bait (92.05%) and silica gel (85.87%) in the same concentration.
Determination of LC, at 24 and 48 hours for plant extracts concluded that Azadirachta indica have
(51.28%) at 24 hour and it reduced (37.15%) after 48 hour. Curcuma longa have (57.54%) at 24 hour and
it reduced (39.81%) after 48 hour and Ocimum tenuiflorum have(75.85%) at 24 hour and it reduced
(44.66%) after 48 hour. LC, at 24 hour higher than that of 48 hour. Increase in exposure period also
increase the death rate. In biopesticides neem oil have lesser LC, value (13.8%) at 24 hour and (2.51%)
at 48 hour. LC, for silica gel at 24 hour is (4.36%) and 48 hour is (2.13%). Increase in exposure period
increases the number of death. In this context the relevance of the study becomes essential as the usage of
natural plants can eliminate the possibility of using other harmful pesticides or chemicals. High
concentration of plant extract can bring the same effect of synthetic chemicals. Present study reveals that
Azadirachta indica is best effective in controlling Periplanata americana followed by Curcuma longa
and Ocimum tenuiflorum. These plant extracts have relatively short lifespan (biodegradable), less toxicity
to non-target organisms, easily availability, easily accessible, renewable and economically cheap. So
plant extracts can be considered as good alternative to synthetic and biological method of insect control.
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Figure 1: Graph Showing Starvation (%) of different plant extracts against Periplanata
americana at various Concentrations after 24 hours of treatment.
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Figure 2: Graph showing starvation (%) of different biopesticides against Periplanata
americana at various concentrations after 24 hours of treatment.
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Figure 3:Graph showing starvation (%) of different synthetic pesticides against Periplanata
americana at various concentrations after 24 hours of treatment.

Table 1: Corrected mortality (%) of different plant extracts, Biopesticides and chemical pesticides
against Periplanata americana at various concentrations after 24 and 48 hours of treatment.

= Plant extract Biopesticides Chemical pesticides

-E Ocimum tenuiflorum | Curcuma longa |Azadirachta indica | Neem oil | Garlic oil|Lemongrass | Silica gel| Begon bait| Magic chalk

£ ol

E 24 hr 48hr |24hr| 48 hr |24hr| 48 hr |24 hr|48hr| 24 hr|48 hr|24 hr| 48hr | 24hr| 48 hr| 24 hr|48 hr| 24 hr |48hr
1 52 106 | 73] 12 | 84| 139 | 113|212 72| 117| 52| 152]252| 308 27.6| 322 | 294 | 348
25 105 157 | 125 175 | 35| 184 | 147 [ 348| 114|318 | 7.2 | 111 [357| 455(37.5| 472 | %95 | 495
5 159 20 170 222 | 189 236 | 212 [SL1| 17 | 412|126 43 |457| 60.8| 47.8 | 622 | 494 | 6438
15 208 255 | 225| 17 | 234) 285 | 297|696 247| 644|159 | S6. | 552| 755|576 717 | N1 | 791

10 25 304 | 271 325 | 82| 337 |37.5|879|304| 809|215 719|656 858| 673 | 92 | 698 | 944
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Table 2: LC, of different plant extract, Biopesticides and Chemical pesticides against Periplanata
americana at various concentrations after 24 and 48 hours of treatment.

Exposure period Plant extract LCs Biopesticides | LCs Chemical pesticides| LCs
24 Hr Azadirachta indica o128 Neem oil 133 Silica gel 4.36
48 Hr 37.15 2.51 2.13
. . 31.62 . 3.8
24 Hr Curcuma longa 37,34 Garlic oil Begon bait
48 Hr 39.81 3.31 1.9
. 123.02 .
24 Hr Ocimum tenuiflorum 1383 Lemon grass oil 3.0 Magic chalk 336
48Hr 44.66 4.67 1.86
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ABSTRACT

Human beings use different kinds of cosmetic products in their daily life. Most of them contain toxic
ingredients which may cause deleterious effect in human beings. The present study is designed to evalu-
ate toxic effects of baby powder extracts on liver cells. Different methods like MTT assay, neutral red
assay, LDH leakage assay, DNA fragmentation and FDA staining are used. From the study, taken two
brands of baby powder extracts show dose dependent toxicity.

INTRODUCTION

Every day, we are exposed to chemicals in cosmetics, household cleaners, plastics, food, water and
many other sources. Common household chemicals have been linked to more than 200 health problems
including asthma, depression, anxiety, various cancers (including breast, ovarian and brain), birth defects
and developmental disabilities, as well as reproductive, cardiovascular and immune system disorders.
Many of these chemicals are stored in our bodies and accumulate over time to cause health problems after
years of gradual exposure.

By altering the practices, we can decrease exposure to household chemicals. By reducing family's
daily chemical exposure, we can reduce the chances of developing illnesses such as cancer, anxiety,
respiratory problems, and even heart disease and stroke attributed to low-level exposure during a long
period.

In the cosmetic world, the very products that are marketed as beneficial for our bodies, may actually
contain potentially toxic, even carcinogenic, ingredients. Cosmetic companies are minimally regulated
and products like soaps, shampoos, lotions, cosmetics and bath and baby products usually contain cheap,
synthetic, harmful ingredients which are filled with toxins - detrimental to you and your family's health.

The United Nations Environmental Program estimates that approximately 70,000 chemicals are in
common use across the world, with 1,000 new chemicals being introduced every year. Of all the chemi-
cals used in cosmetics, the National Institute of Occupational Safety and Health has reported that nearly
900 are toxic - although other groups attack that figure as being far too conservative.

MATERIALS AND METHODS

Preparation of powder extracts: 100 mg of two different baby powder samples A and B were dis-
solved using 100 ml distilled water. The mixtures were kept in shaker for overnight. The filtrate obtained
from the powder mixtures were allowed to evaporate by keeping in hot air oven. The residue after evapo-

ration was collected by scraping. 10 mg sample was weighed from each powder extract and dissolved in
Iml DMSO.
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Dulbecco’s Modified Eagle’s Media (DMEM) Preparation: Suspend 0.67g DMEM in 25ml tissue
culture grade water with constant stirring until the powder was completely dissolved. Water should not be
heated. Added 0.187g of NaHCO, powder and stir until dissolved. Adjust the pH to 0.2-0.3 units below
desired pH (pH=7.4) using NaOH since the pH tends to rise during filtration. Make up the final volume
to 50ml with tissue culture grade water. Sterilised the medium immediately by filtering through a sterile
membrane filter with a porosity of 0.22 micron or less using positive pressure rather than vacuum to
minimize the loss of CO,. Aseptically add sterile supplements as required and dispense the desired amount
of sterile medium into sterile containers. Store required medium at 2-8°C in dark for further use.

MTT cell viability assay

At first, subcultured the liver cell and after the incubation, sample was added in different concentra-
tions (1ul, Sul, 10ul) and 30ul 3-(4,5-dimethylthiazole-2-yl)-2,5 diphenyl tetrazolium bromide (MTT)
was added and kept it for incubation at 37°C for 3 hours. After incubation 200ul of Dimethyl
sulfoxide (DMSO) was added to each culture plate, incubated at room temperature for 30 minutes until
all cells get lysed and homogenous colour was obtained. After scraping the absorbance was read at
540nm using DMSO as blank and percentage viability was calculated.

Percentage of viability = [T/C] *100

LDH Leakage Assay

Lactate dehydrogenase (LDH) leakage assay can be performed by assessing LDH released into the
media as a marker of dead cells. Target cells were incubated with a cytotoxic agent. During this period,
cytoplasmic LDH was released into the culture due to plasma membrane damage.

Pyruvate + NADH + H* —Lctedehvdrogensse 7 7 actate + NAD'

LDH leakage is measured spectrophotometrically at 340nm.

Procedure: 2.7 ml potassium phosphate buffer, 0.1ml NADH solution and 0.1ml sodium pyruvate
solution were pipetted into a cuvette (light path : 1cm). Equilibrated at 25°C for about 5 minutes. 0.1 ml
of sample was added and mixed. Recorded the absorbance at 340nm in a spectrophotometer thermostated
at 25°C and calculated the OD/ minute using the linear portion of the curve .

Neutral Red Cytotoxic Assay

The pH of neutral red solution was adjusted in all experiments to 6.35 with the addition of KH2PO4
(1M). 10 Ml of neutral red solution was added to plates and incubated for 3h in CO2 incubator at 370 C.
Cells were then washed with PBS & fixed with 200 ml of fixing solution (50% ethanol & 1% acetic acid)
was added & centrifuge at 3000rpm for 3 minutes. 200ml supernatant was taken & added to 96 well plate
& the absorbance was read using a microplate reader at 540nm & the percentage viability was calculated.

DNA Fragmentation study

This method (Wassom, 1992) is based on the notion of extensively fragmented double stranded DNA,
which can be separated from chromosomal DNA upon centrifugal sedimentation. The protocol included
the lysis of cells and released nuclear DNA; a centrifugal step with the generation of the two fractions
(corresponding to intact DNA and fragmented DNA respectively). Precipitation of DNA hydrolysis and
colorimetrical quantification upon staining with diphenylamine (DPA) which binds to deoxy ribose.
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Delivered 1ml of cell suspensions in test tubes labeled ‘B’ (bottom). Centrifuged cells at 600 rpm at
40C for ten minutes and transferred the supernatant carefully in a new tube labeled ‘S’ (supernatant). The
pellet in tube ‘B’ was treated with 1ml of TTE (Triton Tris EDTA) solution vortexed vigorously. These
procedures allowed the release of fragmented chromatin from the nuclei after cell lysis (due to the pres-
ence of triton X 100 in TTE solution) and the disruption of the nuclear structure (following Mg3+ chelat-
ing by EDTA in TTE solution.)

To separating fragmented DNA from intact chromatin centrifuged tube (B at 14000rpm for 10 min-
utes at 40C, then transferred the supernatant carefully in new tubes labeled “T” and added Iml of TTE
solution to the small pellet in the tube ‘B’. Then added 25% TCA to the tubes marked T,B and S. Allowed
the precipitation to proceed overnight. Cooling at 40C. And the supernatant was discarded by aspiration.
DNA was hydrolysed by adding 160ul of 5%TCA to each pellet and heated 15 minutes at 900C in heating
block. A blank was prepared with 160ul of 5% TCA alone.

Then to each tube 320ul of freshly prepared DPA solution was added and then vortex. The colour was
allowed to develop for about 4 hours at 370C or overnight at room temperature and then transfer to 200ul
of aliquot coloured solution (ignoring dark particles) from each tube to a 96 well micro titer plate. Then
read optical density at 600nm with a multiwall spectrophotometer reader setting blank to zero.

The percentage of fragmented DNA was calculated by using formula:
Percentage of DNA Fragmentation = [(S+T)+(S+T+B)]x100

FDA Staining

The staining solution FDA & EtBr was added to the cell culture & incubated in dark for 15°. After
washing extensively in PBS the cells were observed under florescence microscope using blue filter. FDA
stains cytoplasm giving a green fluorescence. EtBr interact with DNA & give red fluorescence to nucleus.
The presence of red colour in the cell was an indication of their damage.

RESULT AND DISCUSSION

Cosmetics and personal care products, more than any other products, come into direct contact with
our bodies and stay there for significant periods of time. For this reason, it is necessary for cosmetic
formulators and manufacturers to determine whether their product may be toxic or pose a risk to consum-
ers. The present study attempts to validate the toxicity of a major cosmetic product which is widely used
by Indians, Talcum powder.

The recent findings regarding possibility of toxicity by talc and other ingredients of powder espe-
cially that of Baby powder raises concerns over a large population. Hence a study was designed to evalu-
ate the potential cytotoxic effects of aqueous extracts of baby powder on Human liver cells.

MTT is a colorimetric assay that measures the reduction of 3 -(4,5 dimethyl- thiazole-2-yl)- 2,5
diphenyl tetrazolium bromide (MTT) by mitochondrial succinate dehydrogenase. The MTT enters the
cells and passes into mitochondria where it is reduced to an insoluble coloured formazan product. The
cells are then solubilized with an inorganic solvent (DMSO) and the solubilized formazan reagent is
measured spectrphotometrically at 540nm. Since reduction of MTT can only occur in active cells, the
levels of activity is a measure of the viability of the cell. Results shows that percentage cell viability
decreases as concentration of baby powder extract increases.
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Table 1: MTT Cell Viability Assay
Brand A Brand B
Concentration % Viability % Viability
10 82.37 80.61
50 65.18 63.63
100 57.39 50.65
100 -+
90 -
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70 -
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50 ® Brand B
2
=40
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Figure 1: Graph showing percentage of viable cells when cells were treated with different
concentrations of Brand A & Brand B powder extracts in MTT cell viability test.

Neutral red cytotoxicity test was based on ability of living cells to uptake and bind neutral red. Neutral
red was positively charged dye that easily diffuses through cellular membranes of cells, accumulate in the
cytoplasm & was stored in the acidic environment of lysosomes. Principle of test consist in the fact that
neutral red are able to absorb and bind only live cells, while this ability declines in damaged or dead cells.
The amount of accumulated neutral red was thus directly proportional to the amount of live cells in cell
culture. Neutral red assay shows as the concentration of powder extracts increases the percentage of

viable cells decreases.

Table 2: Neutral red cytotoxicity test

Brand A Brand B
Concentration % Viability % Viability
10 91 93
50 64.74 58.4
100 55.67 55.22
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Figure 2: Graph showing percentage of viable cells when cells were treated with different
concentrations of Brand A & Brand B powder extracts in a Neutral Red cytotoxicity test.

From our results it can be observed that BPE exhibited toxicity only at higher concentrations and that
too in a dose dependent manner. Cellular enzymes in the extra cellular space, although of no further
metabolic function in this space, are still of benefit because they serve as indicators suggestive of
disturbances of the cellular integrity induced by pathological conditions. Lactate dehydrogenase (LDH)
is a cytoplasmic enzyme present in essentially all major organ systems. The extracellular appearance of
LDH is used to detect cell damage or cell death and in our study the increased levels of LDH leakage
with treatment of powder extracts clearly shows increase in membrane damage.

Table 3: LDH Assay

Samples OD Enzyme units/ml
Control 0.001 0.0048

Al 0.002 0.0096

AS 0.006 0.0289

Al10 0.021 0.1014

Bl 0.003 0.0145

B5 0.011 0.0531
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Figure 3: Graph showing the amount of enzyme LDH leakage in different
concentrations of powder extracts.

The genotoxicity assays for predicting potential heritable germ cell damage are the same as used for
predicting carcinogenicity because the endpoints measured in genotoxicity tests are common precursors
for both of these adverse health outcomes and hence DNA fragmentation analysis was performed to
evaluate the possible genotoxic effects of baby powder extracts. The results suggest dose dependent
increase in DNA fragmentation.

Figure 4: Graph showing percentage of DNA fragmentation in
Brand A & Brand B powder extracts.
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Plate I : Images of Cultured liver cells in different concentration of baby powder extracts
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CONCLUSION

The current study determined the cytotoxic effects of baby powder extracts on liver cells by standard

MTT assay, Neutral red, LDH leakage assay, DNA fragmentation & FDA staining. From the study, it can
be observed that all the two powder extracts shows dose dependent toxicity. The powder extracts were
toxic only at concentration above 100pg/ml which is comparatively high.
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ABSTRACT

The Study includes survey and sampling carried out in three sites of Vembanadu lake, revealing the
occurrence of 30 species belonging to 13 order and 27 families. The survey was undertaken during the
period from February to December -2017 in the Kadamakudy Panchayath of Ernakulam district. The
major objective of this study was to find out the Biodiversity status of fishes in the 3 sites of Vembanad
lake system in Ernakulam, South India. Conservation status of fishes from the Vembanad lake was assessed
by following the [UCN conservation status. It was found that out of 22 species reported in the present
study, 13.63 % are Vulnerable, 4.54 % are Endangered, 4.54 % are at Lower Risk and Near Threatened,
27.27 % are at Lower Risk and Least Concern, 31.81% are Least Concern, 4.54% are Critically Endangered,
Data Deficient for 4.54 % species and 9.0 % are Not Evaluated as per [UCN Red list category -2011. This
is a pioneer study on the fish diversity of Kadamakudy panchayath. The comprehensive listing, distribution
as well as the continuous monitoring is a critical requirement for the protection of fish fauna.

INTRODUCTION

Western Ghats is the biodiversity richest region in India (Myers, 1990), comprising highly diverse
fish fauna. Around 192 out of total 288 is endemic species (Ponniah and Gopalakrishnan,2000; Dahanukar,
Raut and Bhat, 2004)). Kerala is gifted with 41 West-flowing and three East-flowing rivers with rich
biodiversity, which originate from Western Ghats (Hamilton, 1822; Shyla, 2011). Vembanad lake is one
of the biodiversity rich aquatic habitat in Kerala, supports a diverse aquatic biota with many endemic and
threatened organisms. Vembanad Lake is a transitional ecotone between sea and land. Rich biodiversity
along with adjacent kole lands led to declare the lake as a Ramsar site (Vembanad fish count, 2009).
Faunal diversity of Vembanad lake is threatened by human activities and exotic species (Dahanukar,
Raut and Bhat, 2004). Thus the study of diversity and distribution of fishes is necessary for scheming and
implementing conservational strategies (Aravazhi Arunkumar and Manimekalan, 2018).

Present paper aimed to study fish fauna of Vembanad lake in Kadamkudy panchayath. The paper also
provides information on the distribution, relative abundance, threat status and endemism of various species
encountered during the study.

MATERIALS AND METHODS
Study area: The survey was carried out in three sites around the Kadamakudy Island. This place is at
mouth of the estuary of the Veeranpuzha (local name) that flows into Arabian Sea.
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Figure 1: Map of Study Area

Sample collection: Sampling was carried out in three selected sites named as south zone, North zone,
and East Zone of Vembanad Lake in three seasons (pre monsoon from February to May, monsoon from
June to September and post monsoon from October to December) throughout year 2017 to evaluate the
abundance. Fishing is done by using various gears including Scoop nets, gill nets (32mm, 64mm), Chinese
net. The catches also collected from fishermen of the river. Fishes were collected with care to avoid loss
of morphological features. Fish fauna were photographed. Bottles were labeled with reference number.
Collected fish samples were preserved in 10% formaldehyde solution for detailed Identification. Fishes
were identified using Jayaram, (1999), Menon, (1999), Day, (1878), and Munro, (2000). Identified
specimens were further confirmed by the FAO and fish base.Based on the availability and abundance in
collection, fishes were classified into abundant, common, rare, very rare following Radhakrishnan and
Kurup, (2013)

Analysis: A number of indices were applied to quantify species diversity (H’), the most widely used
Shannon index (Shannon and Weaver,1949), Pielou’s evenness index (E) (Piclou, 1975) and Simpson’s
dominance index (D) (Simpson, 1949) were used. The above Statistical analysis were performed using
Past (version 3.07) (Hammer et. al., 2001).

RESULT AND DISCUSSION

Fishes and distribution: In the present work, a total of three sites were studied, in which, 30 species
belonging to 27 families and 12 orders were recorded. The list of fish species and other details including
threat status, relative abundance, endemism and distributions are given in Table 1. Perciformes were the
dominant order among them with 11 families and 13 species compared to other order. Fish species diversity,
abundance, and distribution: Among three sampling locations, high species diversity was observed in
Site 2 (H’=2.776) and low diversity was observed in site 1 (H°=2.576). The maximum species diversity
was recorded at site-2 (S = 25), and the minimum was recorded at site-3 of the Vembanad lake (S =
18).The maximum dominance index (D =0.1073) was recorded at site 1 and the lowest (D =0.8581) was
recorded at site 2. (Table 2)



ISSN 0975-8941
Research Lines (Vol. XII No. 1&2) June-December 2019 @

Table 1: The list of fish species and their IUCN Status

SI. No. FISH IUCN STATUS TOTAL NUMBER

Order: Cypriniforms

1 Rasbora daniconians LC 52

2 Puntius aurilus CE 6

3 Puntius filamentosa vC 15

4 Apiocheilum panchax LC 48
Order: Synbranchiformes

5 Mastacembalus armatus LC 1
Order: Tetradontiform

6 Carinoteradon travencoricus V.C 1

7 Triacanthus biaculeatus NE !
Order: Perciformes

8 Glossogobius giuris LC 15

10 Etroplus suratensis LC 10

11 Etroplus maculates LC 34

12 Oreochomis mossambicus NT 9

13 Parambasis thomsonni LC 18

14 Scatophagus argus LC 4

15 Gerres subfasciatus LC 1

16 Mene maculate NE 1

17 Silage indica DD 3

18 Carangoides malabaricus NE 4

19 Argyrosomus amoyensis NE 1

20 Lates calcarifer NE 1
Order: Batracoidiniformes

21 Collectichthys dussumerri NE 3
Order: Pleuronectiformis

22 Cynoglossus macrostomi NE 3

23 Psttodes erumeim NE

24 Stolephorus commersonni NE 28

25 Mugil cephalus LC 10

26 Arius maculates NE 10

27 Xenodon cancila LC 11

28 Hyporhamphus limbatus LC 14

29 Chanos chano NE

30 Platycephlus indicus DD 5

EX: extinct; EW: extinct in the wild; CR: critically endangered; EN: endangered; VU: vulnerable; NT:
near threatened; LC: least concern; LRIc: low risk, least concern; LRcd: low risk, conservation-dependent;
DD: Data Deficient; NE: Not Evaluated
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Table 2: Past analysis

SL.No. | Indices Site 1 Site 2 Site 3 Average
1. Taxa S 20 25 18
2. Individuals 92 99 89
3. Dominance D 0.1073 0.08581 0.08623 0.093113
4. Simpson_1-D 0.8927 0.9142 0.9138 0.9069
5. Shannon H 2.576 2.776 2.618 2.656667
6. Evenness_e"H/S 0.657 0.642 0.7615 0.686833

Threat status =n7
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Figure 2: Threat status of fishes collected from Vembanad lake
CR - Critically Endangered, EN - Endangered; VU - Vulnerable; LR - Low Risk; EX - Exotic;

In the present study, 30 species were collected from 3 study sites of Vembanad lake systems of the
southern Western Ghats. Species like Rasboradaniconians, Apiocheilum panchax found in all of the 3
sites of the lake.Over fishing has been observed more in human settlement areas, and this causes many
changes in the environment that affect fishery resources. Pollution is also one of the main factors which
cause the decline of the ichthyofaunal diversity (Ambili, 2013).

The abundance of fish species is based on the salinity of water. During monsoon season, salinity of
water is very less hence; fish fauna is represented by freshwater species. In other words from May to
September the water salinity is less, depending upon the period and intensity of rainfall accordingly, at
this time water basin contain more freshwater species. The farmers exploit this, so they cultivate pokkali
rice variety in their field. After 4 or 5 months when rate of rain fall is decreased the water tends to saline
because of the inflow of saline water from ocean. According to local fishermen of the island even
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octopus are common. At this time, more marine species can be seen in the estuary, by the inflow of water
many marine species are migrated to the water basin. During this time due to high salinity in water, rice
cultivationis not possible and hence the farmers culture prawns such as Penaeus monodon, Feneropaneas
indicus and fishes like Etroplus suratensis and Tilapia. Sediments and nutrients formed as a result of
rice cultivation improve the life of these animals.

The south east and north zones are selected for sampling; west is avoided because west zone is more
deeper and very difficult to reach because of the large fields (to cultivate fishes). But fish abundance is
more there due to the presence of sea and water conditions. The south and North zone directly receive
the sea water while east zone receive relatively less amount because of some land and other barrier. The
factors affecting abundance of fish is based on the temperature, PH, climate change and even factors
like pollution and land filling. The difference in salinity and other factors affect diversity. The monitoring
and recording of fish stocks are becoming essential to perform regular reviews of the circulation and
status of all fish species, and this will be possible by maintaining records (Jatindra Nath Bhakta, 2007).
The documentation of genetic resources for aquaculture is also a part of the coverage of the Fish Base
database (Pauly and Froese, 2012). The comprehensive listing, distribution as well as the continuous
monitoring is a critical requirement for the protection of fish fauna.

CONCLUSION

The present study illustrates the status of Vembanad Lake in Kadamakudy Panchayath as one of the
richest areas of fish diversity and endemism within the Western Ghats Hotspot. The presence of a number
of endemic and threatened fish species necessitates proper conservation and management actions to be
developed and implemented.
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ABSTRACT

Musca domestica Linnaeus (housefly) found in every habitation causing nuisance, diseases which results
in public health problems (Service, 2000). This work include the isolation and identification of bacteria
from the housefly to show their vector carrying capacity.The area selected for the study purpose is
Kottayam district, Kerala. Biochemical and morphological studies on isolated bacteria confirmed the
presence of different kinds of bacteria from the external body surface of housefly collected from three
sites (Nagampadam bus stand, Kottayam, Pallickathodu village, Slaughter house Kuravilangad). The
identified bacteria genus include Bacillus sp, Staphylococcus sp, Pseudomonas sp and Clostridium sp.

INTRODUCTION

Throughout history,diseases of one form or other devastated mankind. People have always struggled to
understand and conquer the diseases and physical ailments that have plagued their lives and
socities. Vectors play a major role in transmitting these diseases. Out of them vectors like Musca domestica
play a major role in transmitting these diseases. House fly act as significant mechanical carriers of
pathogenic bacteria such as Escherichia coli, Salmonella sp, Staphylococcus aureus, Shigella sp, Vibrio
cholera (Karim, 2018; Holt et. al., 2007). Due to its large population size and high fecundity, the common
housefly is recognised as a major pest in livestock communities (Axtell, R, 1986; Carn, 1996; Abbas,
Sajeel, & Kausar, 2013). Apart from their nuisance factor, high numbers of houseflies raise health
concerns for humans and animals as they act as vector for many microorganisms (Scott et. al., 2000).
Houseflies are from the order diptera (Hammack, 2000). The feeding through proboscis is an important
feature of housefly that also constitute for its vector carrying capacity. About hundred different pathogen
species have been found in and on houseflies (Mian, et. al., 2002). The external body surface particularly
the legs and proboscis contribute to the vector carrying ability.

MATERIALS AND METHODS

Collection of sample for bacteria species

Houseflies were collected from three sites of Kottayam district —Site A( Nagampadam bus stand,
Kottayam), Site B (Pallickathodu village), Site C (Slaughter house Kuravilangadu). The areas were
selected for study includes the urban and rural areas to identify the types of bacteria that a housefly can
carry. The sample houseflies were collected using insect net and transferred into sterilised test
tubes.(Kassiri and Akbarzadeh, 2012)
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Isolation and Identification of Bacteria

10ml of autoclaved water is used to wash the houseflies separately. Using this water the houseflies
were rinsed thoroughly so that the external body surface gets mixed with water properly. This water is
then collected and is subjected for serial dilution.(Hoffman et al., 1997)

Each sample from site A,B and C were serial diluted up to 10~ times. Then the diluted samples were
taken and pour culture is carried out. The 3 plates were marked as site A,B and C .Then the cultured
plates were incubated for 24 hours at room temperature.

From each plate,two colonies are randomly selected and marked as “A1,A2,B1,B2,C1,and C2.These
colonies were streaked separately. From each plate, sub- culture is carried out through streaking for 3
consecutive days so that a single colony of bacteria can be isolated. On the fourth day 6 plates with 6
different bacteria are obtained. Bacteria species were identified using morphological and bio chemical
tests. Bacterial identification were done by TIES(Tropical Institute of Ecological Science), Kottayam.

Culture media

Nutrient agar medium is used to culture bacteria species. To prepare the media 5g of peptone, 5g
Nacl, 3g beef extract and 15g agar were dissolved in 1L of distilled water and boiled. It was sterilised at
a temperature of 121°C for 15 minutes (Jorgensen & Pfaller, 2018).

RESULTS AND DISCUSSION

The present study is carried out to isolate and identify bacteria species from the external body surface
of housefly. Six bacteria colony were randomly selected and sub cultured. This bacteria samples are then
subjected for bacterial identification using standard procedures.The identification procedure is carried
out at TIES (Tropical Institute of Ecological Science). Bacteria species were identified through
biochemical tests and morphological characterisation. The isolated 6 samples belongs to four genus of
bacteria namely Bacillus, Staphylococcus, Pseudomonas and Clostridium (Table 1).

Bacteria sample identified from site A (Nagampadom, Kottayam) belongs to Bacillus sp and
Staphylococcus sp., Bacillus sp and Pseudomonas sp were identified from site B (Pallickathodu village).
Bacteria samples identified from site C (Slaughter house, Kuravilangad) are Bacillus sp and Clostridium
sp respectively. Most of these microbes are pathogenic that causes various problems in human and
animals. Bacterial selection after serial dilution indicates the fact that a single housefly can harbour
large number of pathogenic microorganisms.

The biology and ecology of Musca domestica Linnaeus make it an ideal mechanical vector.This
study showed the isolation and identification of six bacteria sp from housefly from 3 sites in Kottayam
district. The results of this study indicated that housefly could play a major role as a mechanical carrier
of bacteria.

Similar study conducted by Ahmed & Salih, (2013) showed that housefly act as potential vectors of
bacteria.They isolated bacteria from the external body surface and these bacteria were identified as
E.coli, Stap.aureus,Staph.albus, Pseudomonas aeruginosa, Klebseilla and Salmonella.

Similar study conducted by (Rogayah, 2005), isolated bacterial species from M.domestica. The
isolated species were identified to the genus level as Staphylococcus sp, Bacillus sp, Micrococcus sp,and
Streptococcus sp. From the total isolates,41% were identified as Bacillus sp.

In this present study bacteria isolated from the external body surface were identified to the genus
level. The identified bacteria are belongs to the genus Bacillus sp,Staphylococcus sp, Pseudomonas sp
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and Clostridium sp. Like the study conducted by Rogayah (2006) this present study also showed that out
of total species 50% belongs to Bacillus sp.

Table 1: List of Bacterial Species identified from M.domestica and their bio-chemical characteristics

B3 (B]) B2(A2) B1(Al) Isolate no
+rod + cocci +10d Gram staining

' ' + Spore staining
Largre, irregular,circular | Circular, pinhead.entire | large,irregular, Agar slant
Raised,smooth convex smooth | undulate,white  dull | Culture

| | ¥ Motility
AG G G Lactose g
AG AG G Suctrose g
AG AG AG Glucose  |E
+ + + Mannitol ]
A/IAK A/AK A/AK Tsi

' * * H2s

' ' ' NO3 reduction

' ' ' Indole

' ' ' MR reaction

' * * VP reaction

* | * Citrate

' i * Urease

* i * Catalase

* i i Oxidase

+ + + OF1

| | ' OF2
Bacillus sp Staphylococcus sp Bacillus sp Organism identified
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B6 (C2) B5 (C1) B4 (B2) Isolate no
+rod + rod - rod Gram staining

+ + - Spore staining
Large, convex, Large, irregularly, | Oval wavy, Agar slant
Opaque, dried, Circular, raised Umbonate Culture
colonies Smooth, Mucoid,colonies | characteristics

' ' ' Motility
G G AG Lactose a
AG AG AG Sucrose g
AG AG AG Glucose 2
+ + + Mannitol =
-/AK -/AK A/AK Tsi

+ * ' H2s

' ' ' NO3 reduction

' ' ' Indole

+ + + MR reaction

' ' * VP reaction

' ' * Citrate

' ' ' Urease

* * * Catalase

* * * Oxidase

+ + + OF1

' ' ' OF2
Bacillus sp Clostridium sp Pseudomonas sp | Organism identified

KEY:G - Gas; A- Acid; AG —Acid Gas; AK -Alkaline
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ABSTRACT

In the present study, comparison of effect of traditional methods and synthetic medicines against three
selected species of bacteria namely, Pseudomonas aueroginosa, Staphylococcus aureus and Streptococcus
pyogenes causing throat infection was assessed using agar disc diffusion method. Natural extracts (honey,
mint leaves, ginger, lemon and salt water) and synthetic medicines (clavam, omnix, cepodem, tuspel and
tixylix) at different concentrations (25%, 50%, 75% and 100%) were effective against all three tested
bacteria. The study revealed that the ginger (100%) is the most effective traditional method and clavam
(100%) is the most effective synthetic method. As the concentration of medicines increased, the antibacterial
property also increased. Lower concentrations of antibiotics and higher concentrations of mint, lemon,
ginger and honey had the same effects. Throat infections are very common among people. It’s very
harmful to take antibiotics always, to cure from it. As a conclusion traditional methods can be considered
as an effective alternative to synthetic medicines.

INTRODUCTION

Infectious diseases account for approximately one-half of all deaths in tropical countries. In
industrialized nations, despite the progress made in the understanding of microbiology and their control,
incidents of epidemics due to drug resistant microorganisms and the emergence of hitherto unknown
disease-causing microbes, pose enormous public health concerns (Iwu et. al., 1999).Throat infections are
caused in humans mainly due to viral or bacterial infections. The scientific term used for these infections
is Pharyngitis. Sore throat is the most common and the first symptom to be seen in a person affected by
throat infection. Most times the infection is a viral infection and not the one caused by the bacteria or
fungi. The commonly seen symptoms are pain in the throat, difficulty in swallowing food, loss of appetite,
fever, body ache, ear pain, headaches and infection in the tonsils. Throat infections are Strep Throat, Sore
Throat, Cough, Nosocomial Infection, and Staphylococcal Tonsillitis.

Traditional herbal medicines have received much attention as a source of novel antibacterial drugs since
they are considered as safe for human use. Plant based medicines are widely used for primary health care in
many developing countries. Plants have also been explored to get crude natural extracts for testing and
developing potent and new antimicrobial drugs. A large number of secondary metabolites such as alkaloids,
tannins, and flavonoids extracted from different medicinal plants have shown antimicrobial potential (Mehreen
et. al.,2016). Antibiotics are drugs that kill or stop the growth of bacteria. They do this by blocking important
functions within the bacteria cell. While antibiotics are safe for most people, a small number of people are
prone to allergic reactions. These allergic reactions can be to penicillin or other antibiotics.
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MATERIALS AND METHODS

Bacterial strains used: Three bacterial species, Streptococcus pyogenes, Pseudomonas aueroginosa
and Staphylococcus aureus which are the 3 major causative agents of throat infections were obtained
from TIES (Tropical Institute of Ecological Science) Kottayam.

Sample Preparation
The natural products and synthetic medicines used for the study were decided after a survey among
people and consultation of ENT doctors.

Natural products selected for the study

Honey: Crude small honey was collected from a home at Kozhikode and stored in a 100ml sterile
glass bottle.

Citrus limon (Lemon): Fresh fruits were taken and washed in running tap water and it is surface
sterilized with 70% alcohol. Then it was rinsed with sterile distilled water and cut open with a sterile
knife and the juice pressed out into a sterile beaker separately and then filtered using filter paper into
another sterile container to remove the seeds and used freshly as crude without refrigeration (Kadhim
Hindi and Ghani Chabuck, 2013).

Mentha piperita (Mint plant): The leaves were separated and washed under tap water. 0.5 g of mint
leaves were refluxed using 20 ml of distilled water. The filtrate was separated and further filtered using
Whatman'’s filter paper. (Padmini et. al., 2010).

Zingiber officinale (Ginger): Aqueous extracts from ginger was prepared separately. The fresh ginger
rhizomes were washed, peeled, sliced and air dried. After drying, ginger was powdered using electric
blender. One gram of ginger powder was soaked in 10 ml of distilled water. The flasks were incubated at
room temperature for 72 hours. Then it is mixed well. The crude extract was filtered with filter paper and
the extracts were concentrated by evaporation. (Okiki and Oyetunji, 2015).

Salt water: ¥4 teaspoon salt dissolved in § ounce of glass of warm water (Anderson, n.d)

Synthetic medicines selected for the study
Synthetic medicines used for the study purpose include Omnix — 50, Clavam BID, Cepodem, Tuspel
LS and Tixylix.

Concentrations of mixtures.
Natural and synthetic products were made up with sterile distilled water to make different concentrations
(25%, 50%, 75%, and 100%).

Nutrient broth and Bacterial inoculums

Bacterial inoculums were prepared in different sterile test tubes by inoculating a single colony of test
organism in 5 ml of Nutrient broth.

For the preparation of nutrient broth 10g peptone, 5g NaCl and 10g beef extract were taken. 25grams of
ingredients dissolved in 1000 ml autoclaved distilled water. Heat if necessary to dissolve the medium
completely. Sterilise by autoclaving at 151bs pressure (121°C) for 15 minutes (Jorgensen and Pfaller, 2018).

Preparation of agar medium

For the preparation of agar medium, 5g peptone, 5g NaCl, 3g beef extract and 15g agar were taken. 28
grams of ingredients were dissolved in 1000ml sterile distilled water. Heat to boil to dissolve the medium
completely. Sterilize by autoclaving at 15 1bs pressure (121°C) for 15 minutes. Cool to 45- 50°C. Mix
well and pour into sterile Petri plates (Jorgensen and Pfaller, 2018)
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Preparation of sterile disc
Whatman’s No: 1 filter paper was punched into Smm disc forms. These discs were sterilized and
stored at 4°c for further use (Selvamohan et. al., 2016).

Agar disc diffusion method

20ml of sterilized Agar was poured into sterile Petri plates. After it get solidified, S5ml of fresh culture
of bacteria were swabbed on to the respective plates. The discs were kept over the agar plates using
sterile forceps at various concentrations (25%, 50%, 75%, and 100%) of natural and synthetic products.
The plates were incubated for 24 hours at 37°c. After incubation, the diameter of Inhibition zones formed
around each disc were measured and expressed in millimetre (mm) (Selvamohan et. al.,2016).

OBSERVATIONS
Table 1: Antibacterial activity of natural products against P. aueroginosa, S. aureus and S. pyogenes at
different concentrations

Zone of Inhibition (mm)

Natural

d Pseudomonas aueroginosa | Staphylococcus aureus Streptococcus pyogenes
products

25% | 50% | 75% | 100% | 25% | 50% | 75% | 100% | 25% | 50% | 75% | 100%
Honey 0 6 7 9 0 7 9 10 0 6 7 8

Mint leaves 5 12 14 15 7 11 15 19 0 3 5 6
Lemon 0 0 10 11 9 10 14 15 0 0 7 9
Ginger 0 11 12 13 0 8 14 24 0 0 12 20

Salt water 0 0 0 6 0 0 0 7 0 0 0 5

Table 2: Antibacterial activity of synthetic products against P. aueroginosa, S. aureus and S. pyogenes at
different concentrations

Zone Of Inhibition (mm)
Synthetic

products | Pseudomonas aueroginosa Staphylococcus aureus Streptococcus pyogenes
25% | 50% | 75% | 100% | 25% | 50% | 75% | 100% | 25% | 50% | 75% | 100%
Tixylix 7 8 10 11 8 10 11 12 6 7 8 9

Tuspel 9 10 12 15 15 18 19 21 6 8 9 10
Cepodem | 14 15 17 21 20 22 23 26 7 12 13 15
Clavam 11 24 27 29 30 31 33 34 7 8 9 12
Omnix 14 16 19 21 25 28 30 32 8 11 14 15

RESULTS AND DISCUSSION

The antimicrobial activity of traditional methods and synthetic products were investigated against
three selected bacteria species causing throat infections using agar disc diffusion method and determination
of minimal inhibitory concentration (MIC) at different concentrations. All the examined traditional methods
and synthetic products showed varying degrees of antimicrobial activity against three selected bacteria
species namely Streptococcus pyogenes, Staphylococcus aureus and Pseudomonas aueroginosa. Among
the four concentrations 25%, 50%, 75% and 100% of selected natural and synthetic products, 100%
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concentration showed highest zone of inhibition (mm) against all pathogenic bacteria tested.

The antibacterial activity of natural products against Streptococcus pyogenes, Staphylococcus aureus
and Pseudomonas aueroginosa were analysed. Maximum Zone of Inhibition noted in Zingiber officinale
against Staphylococcus aureus about 24mm, 12mm, 8mm at 100%, 75%, 50% concentrations respectively.
Minimum Zone of Inhibition showed by the salt water against Staphylococcus aureus (7Tmm), Pseudomonas
aueroginosa (6bmm) and Streptococcus pyogenes (Smm) only at 100%concentrations.

The antibacterial activity of synthetic medicines against Streptococcus pyogenes, Staphylococcus
aureus and Pseudomonas aueroginosa were analysed. Maximum Zone of Inhibition noted in clavam
against Staphylococcus aureus about 34mm, 33mm, 31mm and 30mm at 100%, 75%, 50% and 25%
concentrations respectively. Minimum Zone of Inhibition showed by the tixylix against Staphylococcus
aureus, about 12mm, 11mm, 10mm and 8mm and for Pseudomonas aueroginosa about 11mm, 10mm,
8mm and 7mm and for Streptococcus pyogenes, about 9mm, 8mm, 7mm and 6mm at 100%, 75%, 50%
and 25% concentrations respectively.

Comparing the effect of natural and synthetic products; synthetic medicines show more Zone of
Inhibition than the natural methods on three selected species of bacteria. In Pseudomonas aueroginosa,
the effect of 25% concentration of tixylix (7mm) and 75% concentration of small honey (7mm) are
similar. 75% concentration of tixylix (10mm) and 50% concentration of tuspel (10mm) are similar to the
effect of 75% concentration of Citrus limon (10mm). And also the effect of 100% concentration of tixylix
(11mm) and 25% concentration of clavam (11mm) is similar to the 50% concentration of
Zingiberofficinale(11mm) and 100% concentration of Citrus limon (11mm) against P. aueroginosa. 25%
of tuspel concentration (9mm) is similar to the effect of small honey of 100% concentration (9mm),
100% of tuspel (15mm) and 50% of cepodem (15mm) shows the effect similar to 100% concentration of
Menthapiperita(15mm), 75% concentration of tuspel (12mm) gives the similar effect of Zingiber
officinaleat 75% concentrations and 25% concentration of omnix and cepodem is similar to the effect of
75% concentration of Menthapiperitaextract against P. aueroginosa.

In Staphylococcus aureus, the effect of 25% concentrations of tixylix is similar to effect of 50%
concentration of small honey (7mm). 50% of tixylix is similar to the effect of 100% of small honey and
50% of Citrus limon (10mm), 75% concentrations of tixylix (11mm) and tuspel (19mm) show the similar
effect of 50% (11mm) and 100% (19mm) concentrations of Mentha piperita respectively and 25%
concentrations of tuspel are similar to the effect of 75% of Mentha piperita and 100% of Citrus limon
(15mm) against S. aureus.

In Streptococcus pyogenes, 25% of tuspel and tixylix is similar to the effect of 100% of Mentha
piperita (6mm).25% of cepodem and clavam and also 50% tixylix are similar to the effect of 75% of
small honey and Citrus limon; 50%o0f tuspel and clavam, 25% of omnix and 75%of tixylix is similar to
the effect of 100% of small honey concentrations (§mm); 100% of tixylix and 75% concentration of
tuspel and clavam is similar to the effect of 100% Citrus limon (9mm); 50% cepodem and 100% clavam
is similar to effect of Zingiber officinale (12mm) at 75% concentration against S.pyogenes.

Kadhim Hindi & Ghani Chabuck (2013) suggested that the juice of Citrus limon has antimicrobial
activities against S.aureus (26mm) and S. pyogenes (20mm). But juice of Citrus limon has no effect on
the Paueroginosa. From these study the three bacterial species namely Streptococcus pyogenes,
Staphylococcus aureus and Pseudomonas aueroginosa show an inhibition at different concentrations of
Citrus limonjuice.

Al-sum & Al-arfaj, (2013) suggested that extract of Mint was the most effective antibacterial activity
against Staphylococcus aureus and Pseudomonas aueroginosa with inhibition zones (mm) of 18 and 13
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respectively. These result agreed with the results of recent study as the extracts of mint leaves has effect
on the Paueroginosa(15mm) and S.aureus (19mm).

Ahmed et. al., (2012) conducted the study on the antibacterial effect of Zingiber officinale against
Staphylococcus aureus and Streptococcus pyogenes. These bacteria’s exhibited zone of inhibition 24mm
and 20mm respectively. These result agreed with recent study results as the extracts of ginger has effect
on Staphylococcus aureus and Streptococcus pyogenes about 24mm and 20mm respectively.

Selvamohan et. al., (2016) studied the antimicrobial activity of various types of honey against throat
infection causing pathogens by agar disc diffusion method showed the zone of inhibition (18mm) against
Pseudomonas sp. and the minimum zone of inhibition against (6mm) against Staphylococcus sp. In recent
study zone of inhibition of honey show only 9mm and 10mm against Pseudomonas aueroginosa and
Staphylococcus aureus respectively. Lower concentrations of antibiotics and higher concentrations of
mint, lemon, ginger and honey had the same effects. Throat infections are very common among people.
It’s very harmful to take antibiotics always, to cure from it. As a conclusion traditional methods can be
considered as an effective alternative to synthetic medicines.
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ABSTRACT

The main source of fresh water pollution can be discharge of untreated waste, dumping of industrial
effluent, pesticide and fertilizer run off from agricultural fields. Aquatic organisms especially fishes are
very sensitive to environmental pollutions. Even though pesticide pollution problem is common for all
aquatic ecosystem it is especially common in and around water bodies of agricultural fields. The present
study aims to assess the fish behavioral, morphological and hematological parameters under the effect of
Herbicide, Glyphosate (Round up) 41% for 96 hour duration at lethal and sub lethal concentrations.
Anabas testudineus, a fresh water table fish which is common in paddy fields and has high environmental
resistance is taken as the test material. The blood parameters (RBC, WBC, Hb) were studied at normal,
lethal and sub lethal concentration of Glyphosphate. Higher concentration of Glyphosate caused adverse
effect on the body colour and haematological parameters like TEC, TLC and Hb level in Anabas testudineus.

INTRODUCTION

In recent years pollution in general and fresh water in particular has become an important topic for
national and international concern. The high rate of increase in human population and rapid pace of
industrialization have created problem of disposal of waste waters.The domestic wastes and untreated or
partially treated industrial effluents supplemented with pollutants like heavy metals,pesticides and many
organic compounds have greatly changed the quality of water that affects the fish and other aquatic
organisms.

Water pollution affects and kill all form of wild life. Most organism present in fresh water face not
only nutritional hazards but also marked diurnal and seasonal oscillations as well as man made changes in
the environment. The effect of increasing pollution stress upon fresh water environments have become a
cause of concern to man due to feed back to our own health, economic welfare and degradation of
recreational facilities.

Among aquatic organisms fishes are more prone to the changes in their microenvironment. They form
the higher level of food chain and accumulation of contaminants in fish biomagnifies the toxicants from
water and hence widely used to evaluate the health of aquatic systems (Kock et.al, 1996). Biological
changes in fish due to the exposure of toxicants are called “biomarkers” and are used for environmental
risk assessment (Ron Vander Oost et.al, 2003). Behavioural changes may be the first response of an
organism to environmental changes (Slobodkin, 1968) and are the most sensitive measures of neuro
toxicity (Kjell B.Doving, 1991).
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Most studies reveal that specific environmental pollutants are toxic to various aquatic organisms and
systems. The role played pesticides constitute the most widely distributed group of highly toxic, non-
degradable stable substances and dominate among toxicants. Unfortunately many of these toxic chemicals
are mutagenic, carcinogenic or teratogenic to human beings and hinder bionts of the biosphere. Hence
new compounds of biogenic are used instead of synthetic chemical fertilizers to reduce the toxicity as
well as residual effect leading to bioaccumulation and biomagnification.

Pesticides reach water either through direct application or indirectly from agricultural fields, spray
drifts, rain water sewage and effluents from industries manufacturing pesticides or using them in their
processes. Pesticides are also applied directly to water to eliminate the undesirable organisms in order to
restock more desirable fish species and plant crops. In sub lethal concentrations living organisms survive
for more hours with metabolic alterations but in acute toxicity organisms cannot survive for longer periods.
Insecticides thus cause an imbalance of self-sustaining ecosystem and exert a great deal of stress on body
growth, fertility and population size of fish and other organisms living there. It has been reported that the
early symptom of any toxicity in aquatic organisms are respiratory diseases because gills are the primary
tissue site of pollutant uptake from the surrounding water due to their large surface area and close proximity
to the internal and external organ.

Lethal toxicity produces a stimulus which cause a severe and rapid damage mainly death to the organism
by the fastest acting mechanism of poisoning usually within 4 days of exposure. In lethal toxicity of
bioassays the median lethal concentrations of the toxicant is determined or which the notation LC, is
used in most fields of biological testing. In this bioassay a limited number of test animals are exposed
continuously to different concentrations of the toxicant for a limited number of time usually 4 days or 96
hours or less .The highest concentrations of the toxicant which kills 50% of the test organism is denoted
for different periods of exposure and it is the median lethal concentration or LC, at the period. The
concentration which causes 50% mortality of test animals after 48 hour exposure is known as 48 hour
LC,, and the concentration causing mortality of 50 % of test animals after 96 hour exposure is known as
96 hour LC, .The percentage of mortality is plotted against each concentration or dose and the dose
response curve is interpolated for further calculation. Lethal concentration can be expressed in a variety
of units; moles per litre of water, Img per litre or parts per million (ppm) or one pictogram per litre or
parts per billion (ppb).Lethal toxicity studies are considered ecologically significant, most scientifically
and legally defensible modest in predictive capacity, simple and less expensive and provides a basis for
initial assessment of the likely hazards from a toxicant and the effect of various parameters on its toxicity.

The hematologic and plasma chemistry parameters in aquatic species can provide predictive
information, although these parameters can be highly variable owing to the influence of various intrinsic
and extrinsic factors (Joseph Groff and Joseph G. Zinkl, 1999). Haematological studies is important in
toxicological research because a haematological alteration is a good method for rapid evaluation of the
chronic toxicity of a compound. A thin epithelial membrane separates fish blood from the water and many
unfavourable changes in the water body is reflected in the blood. The knowledge of haematological
characteristics of fish is important in determining its health status. The use of clinical haematology in
ichthyological research has a long tradition in many countries of the world. Many researches and scientists
have reviewed the haematological problems in many fishes. Several authors have insisted the need for an
indicator organism which could be used to monitor environmental contamination by pollutants. Climbing
perch, Anabas testidineus is hardy, partially air breathing fish which can tolerate both well and poorely
oxygenated waters. It is widely seen in paddy fields, ponds and inland water bodies of Kerala. It occupies
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3" trophic level in the food chain and can act as a bio indicator. Experimental studies in Anabas, especially
haematology has a great importance in the present scenario which is not only for a specific organism but
also for the whole environment. Hence a study was conducted to elucidate the effect of glyophosate
(Round up), a commercial pesticide with Anabas testidineus as the experimental organism.

Herbicides are actively used in terrestrial and aquatic ecosystems to control unwanted weeds, and
their use has generated serious concerns about the potential adverse effects of these chemicals on the
environment and human health. The use of glyphosate (N-phosphoromethyl glycine) as an herbicide was
first proposed by scientists at the Monsanto Company in 1970. Glyphosate expresses its herbicidal activity
most efficiently through direct contact with leaves, followed by translocation to other organs. Absorption
via roots is negligible. In ecological systems glyphosate is degraded mainly by bacteria, but plants do this
to small extent (Karpouzas and Singh, 2006).

The Roundup formulation was proposed in 1974 and contained glyphosate as the active ingredient
with polyethoxylene amine (POEA), a non-ionic surfactant, added to increase the efficiency of the active
ingredients by promoting the penetration of the herbicide through plant cuticle (Brausch and Smith,
2007). The extensive use of Roundup on crops may cause environmental problems with a negative impact
on wildlife.

The acute toxicity of Roundup (particularly glyphosate) is considered to be low, according to data
from the World Health Organization (WHO, 1994). The toxicity and risk for humans, other mammals and
birds was analyzed in detail by Williams et al., (2000) who concluded that “under present and expected
conditions of use, Roundup herbicide does not pose a health risk for humans”. However, the data appeared
to show that aquatic organisms, particularly fish, could be more sensitive to glyphosate than mammals.
For example, Grisolia (2002), using a micronucleus test, found that Roundup enhanced the frequency of
appearance of micronuclei in erythrocytes of Tilapia rendalii, whereas the same dosages failed to affect
mice.

Glyphosate products are effectively used in the management of weeds in the aquatic environments
(Kilbride and Paveglio, 2001). The products contain approximately 50 — 70 % inert ingredients/surfactants
(polyethoxemethyleneamine, POEA) that enhance the efficiency of the products (Hartzler, 2001). They
provide different toxicological characteristics to the products making them more toxic (Servize et.al,
1987). Glyphosate products have been shown to be toxic to all life forms, producing various physiological
alterations in exposed fish (El-Gendyet.al, 1998; Ma and Liang, 2001). Roundup, a glyphosate product is
a systemic and selective herbicide used to kill broadleaved, grasses and sedge species (USEPA, 2000).
Glyphosate itself is of moderate toxicity to fish. The 96-hour LC, of technical grade glyphosatefor
bluegill sunfish and rainbow trout are 120 mg/L and 86 mg/L, respectively. Fish exposed to Smg/L of
glyphosate for two weeks were found to have lung damage and liver damage (Neskovic et al. 1996). The
technical grade of glyphosate is of moderate toxicity to aquatic species, and the toxicity of different
glyphosate formulations can vary considerably. For example, Touchdown 4-LC® and Bronco® have low
LC, s for aquatic species (<13 mg/L), and are not registered for aquatic use. On the other hand, Rodeo®
has relatively high LC, (>900 mg/L) for aquatic species and is permitted for use inaquatic systems. The
surfactant in Roundup® formulations is toxic to fish.

Asblood is the most important body fluid, its composition usually reflects the physiological conditions
of body as it provides an ideal tool for toxicological studies (Johal and Grewal, 2004). Haematological
tests are important diagnostic tools and recent findings have suggested that they may be equally valuable
as indicators of disease or stress due to pollutants and environmental fluctations in fishes (Bhatkar and
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Dhande, 2000).In toxicological experiments the blood often shows pathological changes before external
signs of toxicity and so, haematological studies in fish form a promising tool for investigating physiological
changes caused by environmental pollution.

MATERIALS AND METHODS

Test animal :The common fresh water table fish,climbing perch, Anabas testudineus (bloch) is
selected as the test animal due to its hardness, air breathing ability and satisfying the qualities for
experimental fish as suggested by Butler et.al., (1971). It is easily available in the fresh water ponds,
rivers, estuaries and paddy fields and often migrate from ponds to ponds during summer seasons. They
can live out of water even for six to seven hours due to the presence of accessory respiratory organs.

Collection and handling of animals: Anabas testudineus were collected from fresh water areas of
Kuttanad, brought to the laboratory in plastic containers without much stress and any mechanical injury.
They were kept in aquarium tanks of different sizes. The fishes were acclimatized to the laboratory
conditions for more than 20 days before being used for the test. They were fed daily with conventional
fish feed during these days. Food remains were siphoned ?}}lt of the aquaria dail%/1 during each water
exchange. A quarter of the water was exchanged at the 24 hr and half at the 48 hour and complete
exchange was done on the third day. The aquaria were usually washed with a piece of foam, after which
the water was removed and fresh water was replaced. Only healthy specimens of uniform size were
maintained for experiments.

Pesticide:Round up with active ingredient: Glyphosate 41%, other ingredients are (59%) includes
polyethoxethyleneamine (POEA) and isopropylamine. Glyphosate is an aminophosphonic analogue of
the natural amino acid glycine, and the name is a contraction of gly(cine) phos(phon)ate. Glyphosate is
an acid molecule, so it is formulated as salt for packaging and handling.

Preparation of toxicant: Using commercial grade of pesticide (Glyphosate-round up 41%) different
stock solutions (250, 300 and 500 ppm) of the toxicant were prepared. 500 ppm is found to be more
appropriate and from this the working solutions of the pesticide is prepared for the experiment. Working
concentrations are expressed in ppm.

Experimental set up: The specimen of Anabas testudineus having average weight of 37.53 g and
length of 13.9 cm. were acclimatized for more than 20 days before experimentation. They were fed daily
with conventional fish feeds during these days.For the evaluation of toxicity the first part is to find the
LC,, value for the toxicant. For this the first step is the range finding test. Different concentrations of the
glyphosate round up were prepared from stock solution and 8 fishes were exposed for 24 hrs. The actual
range for the LC,  calculation has been identified by using this procedure. The next step was the calculation
of the LC, by using the range which is already identified and here 8 fishes were exposed for 96 hrs. After
identifying the LC, value, the sub lethal concentration of the same pesticide is prepared and the fishes
were exposed in that concentration also for 96 hrs. The fishes were kept in plastic tubs of 15 litres. In all
cases a control was maintained by exposing fishes in normal well water. The blood samples were collected
from control and the experimental cases (at LC,  and sublethal concentration). Behavioral changes, colour,
movement pattern, mortality were also noted at different hours. The dead fishes were removed immediately
after proper recording.

Haematological studies: Properly washed fishes were taken and blood was collected by cardiac
puncture using heparinized needle and syringe. Haematological examinations were done by the techniques
suggested by Lewiser al., (2001).Different haecmatological parameters like total erythrocyte count (TEC),
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total leukocyte count TLC), Haemoglobin (Hb) were estimated. Blood smear of control and treated were
also prepared for the identification of morphological changes of blood cells.

Enumeration of RBC: Requirements: Haemocytometer, RBC pipette, RBC diluting fluid.

Procedure: Clean the counting chamber, slide and cover slip with pipette with distilled water and
absolute alcohol. Dried the slide and kept under the microscope. Clean and dry the pipette. Blood is
collected by cardiac puncture and blood is sucked in to the pipette up to 0.5 mark avoiding the entry of air
bubbles in to the column of blood. Then blow the diluting fluid in to the same pipette up to the 11 mark.
Held the pipette horizontally, rolled it in the arm for mixing. Then the dilution of the blood was about 1/
200. The microscope was adjusted for a minimum light. Placed the cover slip on the counting chamber
and the pipette was applied on the slide of the counting chamber. Focussed the microscope and counted
the cells in the 16 smaller squares of one larger square. Thus the cells in the 5 larger squares were
counted. Multiplied the total number of cells obtained with 10,000 to obtain the RBC per cubic millimeter
of blood.

Enumeration of WBC: Requirements: Haemocytometer, WBC pipette, WBC diluting fluid

WBC pipette is marked 0.5,1,11.The base of stem is wide and bulb is small. The four large squares on
the haemocytometer each with 16 small squares are used for counting.Each small square has an area of 1/
16 square millimeter.

Procedure: Wash the haemocytometer and WBC pipette and dried. Blood was drawn in to the pipette
up to the 0.5 mark and diluting fluid up to the mark 11.Thus made a dilution of 1:20.Rotated the pipette
in the horizontal position for a few minutes to mix thoroughly.The counting chamber was charged with
the diluted blood.Focussed the microscope and counted the WBC in all the 4 larger squares and expressed
as total number of luecocytes per cubic millimeters of blood.

No.of WBC in I mm®of blood = No of cells counted x Dilution factor x volume factor

Area counted

Haemoglobin (Hb): Haemoglobin was determined by sahli’shaemoglobinometer acid haematin
method. Fresh blood was used for haemoglobin estimation. Filled the diluting tube of haemocytometer
with 1N Hcl. Transfer the blood gently in to the diluting tube. After 1 Or 2 minutes dilute the blood with
Hcl and stir it constantly till the colour of the solution matches the standard tubes. Read the amount of
haemoglobin directly as g/dl.

Blood smear preparation: Placed a drop of blood on the glass slide and hold a spreader slide just in
front of the drop of blood and move spreader forward with uniform pressure and speed so as to make an
even film. Place 5 drops of wright’s stain to the smear and keep it for 1 minute. Then add twice the number
of distilled water to the slide. Mix the stain and water by gentle shaking for 10 minutes. Then wash the
stain in running tap water to remove excess stain and allow the slide to dry and examined under microscope.
The data are presented as the Mean + SE(Standard error).

The LC50 value was computed using Probit Analysis and the data is plotted in graph.

OBSERVATION AND RESULTS

Test animal, Anabas testudinues were exposed to different concentration of round up for 96 hours
under laboratory conditions for haematological studies. Haemotological examinations were done to assess
the toxicity of round up on test animal.

Range finding test: Range of toxicant was assessed first to conduct sublethal toxicity. Round up
ranging from 218 ppm to 280 ppm such as 218 ppm, 220 ppm, 224 ppm, 226 ppm....... 280 ppm were
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selected for range finding. Control was also maintained along with the experiment in identical condition
for 96 hours. 75% mortality occurred in 280 ppm and from 218 ppm to 250 ppm no mortality was seen,
25% mortality reported in 260ppm. Hence the range of lethal concentration was found to be around
260ppm to 280ppm. Results of Range Finding Test are given in Tablel.

Table 1. Range finding test- Anabas testudineus exposed to a range of Round up
S.No Concentration (ppm) No. of Mortality Percentage
Fishes mortality
1 250 ppm 8 0 0
2 252 ppm 8 1 12.5%
3 260 ppm 8 2 25%
4 280 ppm 8 6 75%

Lethal bioassay: Based on the range of concentration obtained from range finding test, three concentration
were selected such as 260 ppm, 270 ppm, 280 ppm and these were used for the bioassay. Observation
was done at 24 hour and continued for a period of 96 hrs.Glyphosphate concentration for lethal exposure
and percentage cumulative mortality was represented in Table 2.

Table 2: Cumulative mortality at 96 hours of Anabas testudineus to different
concentrations of Glyphosphate
SNo | Concentration (ppm) No. of Fishes | Mortality

% mortality

260 ppm

8

2

25%

270 ppm

8

4

50%

N
1
2
3

280 ppm

§

6

75%

Probit analysis: LC, is the lethal concentration of toxic compound mixed in external medium. It refers
to the dosage of Glyphosphate that kills half of the test animal, Anabas testudineus used. Probit Analysis
is a specialized regression model of binomial response variables used to study LC, values.

The Probit analysis is the most common method in finding LC,; value from the regression line
relating the log dose to a transformed percentage response. In Probit analysis the dose levels are chosen
first. The dose levels should range between a lowest range, to which virtually no subjects will respond,
and a highest dose, to which virtually all subjects will respond. The proportion of subjects responding to
each dose is observed. The estimation of empirical probits, expected probits and working probits should
be done. The empirical probits are read directly from the tables. Using the relation between log-dose
and empirical probits, the expected probits are obtained.

Both the parameters are statistically significant. The actual and fitted curves can be represented by
the Graph (Figure-1).This means that starting from a concentration level of 218 ppm if the concentration
level increases by one unit, the probability that the fish may die increases by 0.8%.1t starts with a low
probability and then shows a sharp increase as the concentration increases.
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Relationship between change in Concentration and change in Probability

Change in Probability
0.06

0.05

0.04
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0.03
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0 w w Concentration
250 255 260 265 270 275 280 285

Figure 1: Graph showing probit analysis
Using the expected probits and mortality rates the working probits are determined. And fit a regression
line using empirical probits and log-dose. Here the logical approach is to fit a regression of the response
versus the concentration, or dose.The lethal concentration of Round up on Anabas testudineus is found to
be 270 ppm from the probit analysis.

Ethological and morphological studies: The ethological and morphological responses of Anabas
testudineus varied according to the test concentrations .The air gulping behaviour, swimming behaviour,
resting behaviour, grouping behaviour etc. were found to be changed according to the concentration
gradient. Air gulping behavior increased rapidly and tends to decrease after a short period of exposure.
As the period of exposure and test concentrations increased, subsequently the activity becomes
progressively, lethargic and in some cases death occurs.Similarly active swimming was reduced after an
initial time of 2 hour. Grouping behaviour was found to be disturbed.

The morphological changes were found in the specimens of A. testudineus exposed to different
concentration of Glyphosphate. When the fish is exposed at LC,, 270 ppm the body colour changes to
pale white. However at sub lethal concentration, the differential light and dark colouration were maintained
at 96hrs. Abnormal posture, imbalance and sluggishness were observed at 48hrs in groups exposed to
270ppm.Normal dull black colour was maintained in control group.

Haematological Studies: Various haematological parameters like Total erythrocyte count(TEC), Total
leukocyte count(TLC) and Haemoglobin(Hb) % were determined for both the control and treated fish.
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Blood smear of control and treated fishes were analysed for determining the morphological changes in
the blood cells. The blood cells show some non-distinct shapes and in some cases the cells show lysis
(PLATE I). From the data of the blood parameters in lethal, sublethal and control it is clear that the
Glyphosphate is moderately influencing the physiology of fish. The Total erythrocyte count and
haemoglobin% is found to be decreasing from the normal control values and Total leukocyte count is
increasing from the normal values. In sublethal concentration of Glyphosphate, the Hb %, total leukocyte
and total erythrocyte counts is observed in between the control groups and the lethal concentration values.

Table 3. Table showing variation of blood parameters in control, sublethal and
lethal concentration of Glyphosphate in Anabas testidineus
Dose RBC (in Cu.mm.) WBC (in Cu.mm.) Hb %
LCso 2.82+0.56 21.66+0.09044 5.07+0.465
Sublethal 4.62+1.306 19.67+0.62 6.17+0.454
Control (N) 6.32+0.722 19.64+1.06 12.2+0.359
DISCUSSION

Fish mortality due to pesticide exposure mainly depends upon its sensitivity to the toxicants,
concentration and duration of exposure. The evaluation of LC, concentration is an important step in
toxicological studies. Different species respond differently to same type of toxicant. Anabas, being a
hardy fish, can tolerate usual disturbances and contaminants in aquatic ecosystem. However, increased
concentration of toxicants will make severe damages to different systems and finally leads to death of
the organism. In the present study Anabas testudineus was exposed to different concentrations of
Glyphosate (Round up) which is widely used food.

The disposal of industrial and agricultural waste, directly in to the aquatic medium burdened the
ecosystem and alter the normal physiology and behaviour of organisms living there. Animal behavior is
one of the important parameter in living organisms which is being influenced by minor changes in
surrounding environment. Study on animal behaviour may provide a sensitive method for establishing
sub-acute toxicity concentrations of various pesticides in aquatic ecosystem. Since behaviour is an
integrated expression of a diversity of biochemical and physiological process, behavioural disability
has been shown to arise from exposure of pollutants at concentration well below the lethal levels.

Pesticide pollution constitutes the most dangerous hazard besides creating adverse impact on the
aquatic inhabitants. Fishes are edible and economically important organisms from aquatic ecosystem
which are quite sensitive to a variety of toxicants and are sometimes considered as “bio indicator” of
pollution (Wier and Hine, 1970). Pesticides and drugs used in agriculture and veterinary medicine may
end up in aquatic environments and bioaccumulate in the food chain, thus causing serious problems for
fauna and human health. The aquatic ecosystem is a highly complex environment and natural fluctuations
in species abundance and distribution are a feature of the normal way of it functions.

The bio-assessment of toxicity of pesticides with reference to aquatic biota plays an important role
in establishment of toxicity evaluation. When an organism is exposed to any toxicant of different
concentration, due to stress the physiology get disturbed which in turn affect the metabolic pathway of
the animals. The pesticides which are liberated into aquatic ecosystem have tremendous effect on all
kind of population present in the aquatic ecosystem and thereby to man.

In assessing the safety level of any poisonous chemical for higher animals, the first task is to determine
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B. Blood Smear of Anabas testidineus in

A. Anabas testidineus showing change in
control group

body colour after exposure

C. Blood Smear of Anabas testidineus in
Sub Lethal Concentration

D. Blood Smear of Anabas testidineus in LC50

PLATE 1

the acute toxic LC, value, a simple expression of the degree of toxicity that can be understood by
toxicologists (Doubois and Geiling, 1959). The increasing awareness of aquatic pollution demands
toxicity tests to assess the efficiency of the contaminants and to extrapolate their safe levels permissible
in the environment. The median tolerance limit of any pollutant is meant as an elementary guide in the
field of toxicology (Ward and Parrish, 1982). Without reference to the median tolerance limit, no
information on sublethal effects can be deduced (Patin, 1982).

During the present study the LC, values of Glyphosate (Round up) for 96 hrs in Anabas was observed
as 270 ppm.The probit analysis shows that starting from a concentration level of 218 ppm if the
concentration level increases by one unit, the probability that the fish may die increases by 0.8%,and as
the concentration level increases the probability may also change. Air breathing fish have a higher LC,
value compared to other water-breathing fish (Dutta et al., 1993). Anabas, being an obligate air breathing
fish takes only less toxicant through gills from the water and is highly tolerant to toxicants. Benoy et. al.,
(2005) studied the effect of methyl parathion (Metacid) on the behaviour of climbing perch, Anabas
testudineus after exposure to 5 gm/l and suggested that, this organophosphorus pesticide interfere with
several vital behavioural functions of the fish. It was clear that the sensitivity of a particular species
itself varies with internal factors such as sex, age, size and external factors such as temperature, period
of exposure, pH, hardness of water and dissolved content of the medium (Mc leese, 1974 and Brungs
and Jones1977)
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Anabas testudineus showed severe distortions in the air gulping behaviour, swimming behaviour,
resting behaviour, grouping behaviour etc. Similar results were observed by Srivastava and Thakur(2007)
when Labeo rohita and Channa punctatus exposed to paper mill effluent. These observations were
more profound in fishes exposed to higher concentrationsthan lower which reveals the positive correlation
between toxicant concentration and behavioural pattern. An earlier report shows that acute toxicity
primarily damages the central nervous system which leads to breathing difficulties, instability and
sluggishness (Holden, 1973). Similarhypoactive and lethargic conditions were observed also in fish
Labeorohitaand Anabas testudineusexposed to Malathion (Dutta et al.,1993), Anabas testudineus
exposed to Monocrotophos (Santhakumarer al.,1999), and Cirrihnus mrigala exposed to Cypermethrin
(Prasanth et. al., 2005).

In toxicological experiments the blood often shows pathological changes before external signs of
toxicity and so, haematological studies in fish form a promising tool for investigating physiological
changes caused by environmental pollution. Studies on the effect of pesticides in the haematology of
fishes have been made by many workers (Dalela et. al., 1981; Sastry and Sharma, 1981; Dutta et, al.,
1993; Shekar and Christy, 1996; Bhatia et. al., 2002; Johal and Grewal, 2004; Gauram and Suneel
Kumar 2008).

The results for the toxicity impact on haemoglobin, RBC, WBC were shown in the Table 3. Significant
decreases occurred in Hb levels after exposure to sub lethal dose and it seems to be in between the lethal
and control cases. This may impair oxygen supply to various tissues, thus resulting in a slow metabolic
rate and low energy production. The significant decrease in the Hb concentration may also be due to
either an increase in the rate at which the Hb is destroyed or to a decrease in the rate of Hb synthesis. The
decreased RBC count may be due to inhibited RBC production and or due to altered hemoglobin synthesis.
WBC count increase, reflecting the occurrence of leukocytosis. This was perhaps, a typical defensive
response of the fish against a toxic invasion. This is in agreement with the findings of Sampath et.
al.,(2003) when they exposed the Nile tilapia, O. niloticus to a toxic environment. WBCs defend the
body against toxic and foreign substances and produce antibodies.It is concluded that the decrease in
fish hematological parameters such as Hb% and RBC denotes anemia conditions. The RBC’s have
undergone several morphological changes after exposure of the fish to the pesticide. Figar et. al. (1995)
reported similar results in Chinese grass carp, Ctenopharyngodon idella exposed to danithol
(fenproprathrin) a synthetic pyrethroid, with decreased RBCs and Hb. The cytoplasm remains with
well-defined outline in the control case but no distinct outline is seen in the treated cases. Cell lysis can
be observed in both lethal and sublethal concentrations.

Since our environment is constantly changing and due to continuous influx of waste materials a
regular monitoring is necessary as to the effect of these on aquatic systems. This study clearly reveal the
toxic nature of the herbicide Glyphosate (Round up-41%) on the haematology of the fish Anabas
testudineus. As an herbicide, round up is available in the market and is widely used in agriculture to
control a variety of agricultural weeds. The extensive use of Roundup on crops may cause environmental
problems with a negative impact on wildlife. The acute toxicity of Roundup is considered to be low,
according to data from the World Health Organization (WHO, 1994). Roundup herbicide does not pose
a health risk for humans, wildlife or birds. However, the data appeared to show that aquatic organisms,
particularly fish, could be more sensitive to glyphosate than mammals. In other words change in small
concentrations of round up does not possess any remarkable change in the mortality of fishes and this
investigation suggest that round up is moderately toxic to fishes and can be safely used in agricultural
practices at the recommended low levels.
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ABSTRACT

The financial system is the central nervous system of an economy. Present world economic system is
fully dependent on the conventional banking based on interest. In the day today economic activities the
interest has got a great role to play. Importance of banks in the modern economy cannot be neglected.
They occupy a very significant place in the field of commerce and industry. In addition to accepting
deposits and advancing loans a modern bank performs a lot of other functions. These functions are of
considerable utility to its customers. The banks facilitate the export and imports. Bills of exchange,
letters of credit are the common tools used by banks for the transfer of money from one person to another
and country to country. Facilities of cheques and drafts are also provided by banks for the easy mobilization
of the funds.

Conventional banks are operated on the basis of interest. They fix a higher interest rate to the loans
and a lower one to the deposits and make their profits from the difference between the two levels of
interest. Neither the banks nor the depositors are participating in any real sense in the fortunes of the
businesses they invest in. Indeed, the conventional banks, by acting merely as an intermediary between
the depositors and loan recipients, have created a wall between the two.

In order to break this wall and to create connection between the savers and investors there emerged a
new type of banking called as ‘banking without interest’. There is a two - tier relation between savers,
banks and investors. The first tier is between the savers and banks; the second tier between the banks and
investors. This is called as participatory financing based on Profit Loss Sharing (PLS). The outcome of
the financing is known to each and every party. The profits are shared between the investors, banks and
savers. This type of financing can eliminate the element of interest.

Islamic religion prohibits interest in all transactions. Accordingly, money on its own may not generate
profit; it may earn profit only if it is combined with the sort of risk inherent in business enterprise. Hence,
lending money should be rewarded based on its productivity. When a fixed return is guaranteed irrespective
of the productivity of capital, viz; charging interest for simply lending money is an injustice. It neglects
the very important aspect of money which is used as capital for the purpose of asset creation.

The paper ‘Interest-free Micro Financing - a Prospective Sector in Kerala’ is research oriented article
which deals with the informal functioning of interest-free institutions in Kerala in unorganized sector. It
explains how these institutions help the common lay men to escape from the exploitation of indigenous
money lenders to some extent. The article brings forth the concept of Profit Loss Sharing (PLS) and how
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itreplaces interest. The potential prospects in Indian economy especially in Kerala and the Global relevance
of interest-free financing are the other areas which are elaborated in the article. By concluding the article
it is observed that the interest free financing has bright future in Kerala and the favorable initiatives taken
by the Govt. is a good sign for its implementation at least in a mild way. If they are organized in a better
way (similar to cooperative credit societies) it can achieve easy credit dispensation among the rural folk.
While the ‘Gramin banking’ in Bangladesh has a real success story evenby charging 16 to 20% interest
for the loans it advanced, the IF financing can produce marvelous results in meeting the micro financial
needs of rural masses.

INTRODUCTION

The existence of a sound financial system is inevitable for mobilizing resources into productive
investments. It is widely presumed that interest is an essential element of modern finance without which
economic activities would no longer take place. Of course, the conventional banks based on interest are
highly significant in modern economy as they act as an intermediary between the depositors and investors
of finance. In this type of conventional financing neither banks nor do depositors participate in any real
sense in the fortunes of the business they invest in. In fact, interest-free banks have changed the very
nature of the relationship between bank and depositors. The conventional relationship based on a lending
contract has given way to ‘participatory financing’.

A banking system devoid of interest seems to be a myth in the modern economic scenario and it
cannot even be imagined. But, Interest Free Banking is a reality. The claim that banking is not possible
without interest has been proved to be baseless. Money as a medium of exchange and store of value
cannot be treated as an instrument which give birth more money. Hence lending money should be rewarded
based on its productivity. Charging a fixed percentage of interest for the advances irrespective of the
outcome of the investment creates many evils in the society and nation such as the occurrence of uneven
business cycles, inequalities in the distribution of wealth, continuous indebtedness of the society and debt
trap of nations. Capital is the produced means of production used for further production and it should be
rewarded based on its outcome and the rewards are determined through the system of Profit Loss Sharing
(PLS) which is called as Interest-free financing.

Profit Loss Sharing (PLS)

The system of PLS enables a two tier relationship between depositors, bank and investors. The first
tier is between the bank and the depositors who agree to deposit their savings in the bank and share
profits/ losses between them. The second tier is between the bank and entrepreneurs/ partners who seek
funds for their business and the outcome is shared. In the end of the year the net profit, in turn, is shared
between the bank and depositors. The sharing ratios in both the cases are predetermined bi-laterally or
unilaterally by the bank. The commercial banking organized in the above principle shall be more stable,
more growth oriented and more equitable and called as ‘investment banking’. The Banks can shift from
acting merely as interest earning bodies to profit sharing and dividend distributing bodies.

Interest-free financing advances no cost loans to small farmers, entrepreneurs, producers and needy
consumers to relieve them from the exploitation of indigenous money lenders and conventional banks.
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This is called as ‘Benevolent Loans’. A stipulated part of the total profit of the bank is ear marked for this
purpose.

Global Relevance:

During the preceding decades, Interest-free financing has achieved rapid growth at global level. Around
60 countries in the world practiceinterest-free financing in one way or the other. They include interest-
free advancing, depositing, non-banking functions, mutual funds, venture capital, leasing, mark-up sale,
manufacture contracting efc. Several western banking institutions have opened interest-free windows in
the conventional banks. The unorganized units which offer micro finance and benevolent loans have
increased manifold.Several countries, like Egypt, Sudan, Dubai, Iran, Pakistan, Kuwait, Malaysia etc
started Interest Free Banking Institutions during the closing decades of the 20th century. Though nearly
all of the Interest Free Banks are in Muslim Countries, there are some in Western Europe as well; such
banks were started in Denmark, Luxemburg, Switzerland and UK during 1983 and 1984. In most countries,
the establishments of interest-free banks were primarily on private initiative;however in Iran and Pakistan
they were established in Government sector.

Indian scenario

Inspired by the successful operations of the Interest-free Financial Institutions (IFFIs) in different
parts of the world and the strongest religious ban on interest, a few philanthropists in India have entered
into the challenging task of starting similar institutions in various parts of the country. Since there is no
source of investment on interest free basis, rich people of the community used to deposit their idle savings
in conventional banks by submitting the willingness for not to credit interest in their accounts. At the
same time a lot of people in the lower strata of the society are vehemently exploited by the indigenous
money lenders and conventional banks. In this context a large number of IFFIs have sprung up in various
parts of India; most of them unorganized. They cater the tiny financial requirements of poor traders,
merchants and agriculturists. Majority of such institutions are working on service basis. In India about
600 financial institutions are functioning on interest-free basis, primarily on private initiative, a few
among them are promoted by non-Muslims.

In India majority of IFFIs are concentrated in Kerala and are in unorganised sector offering micro
financing to down trodden. Many units are registered either under charitable societies, Co-op. societies,
Trusts or Company’s Act. A few of them in the organised sector operate as Non Banking Financial Company
(NBFC). The institutions registered as NBFCs areAlternative Investments and Credits Limited (AICL),
functioning in Kerala with its head quarters at Ernakulam and a branch at Calicut. Others are Baithul Nasr
and Barakat Investments in Maharashtra, Al- Baraka in Karnataka and Muslim Fund Najidabad in UP.
But due to the stringent policies of RBI many of them are closed recentlyalong with the closure of some
other interest based NBFCs.

As per the available information the IFFIs functioning in Kerala are shown in Table below. It reveals
that there are 220 interest-free institutions working in Kerala spread over 12 of the 14 districts. Of them
212 are run by Interest-Free Establishment Co-ordination Committee (INFECC), Calicut and the remaining
eight, by other independent trusts.
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Table 1: IFFIs working in Kerala

No of IFFIs in IFFIs in
SL. No. Districts unorganized organized Total
sector sector

1 Kasargodu 4 4
2 Kannur 17 17
3 Wyanad 2 2
4 Calicut 56 1* 57
5 Malappuram 84 84
6 Palakkad 6 6
7 Trissur 15 15
8 Ernakulam 16 1 17
9 Alappuzha 4 4
10 Kottayam 5 5
11 Kollam 3 3
12 Trivandrum 6 6

Total 218 2 220

* Branch of Ernakulam unit. (Survey Data)

Apart from the above, many institutions are functioning informally in the unorganized sector without
any title name and office set up. They function either in the mosques or under the responsibility of
individuals who are entrusted by their organizations. It is observed that there are about 500 interest free
institutions operating in Kerala itself of them 360 are functioning exclusively under INFECC.

Details of interest-free micro-finances availed by beneficiaries:

The beneficiaries of interest-free loans are from down trodden classes who consider IFFIs as a
source of great relief for their financial needs. The purpose of loans and other details are given in
Table2.

For the purpose of house construction majority of respondents (39/56) depend on IFFIs. In the case
of 18 loans for marriage purposes, 9 are advanced by IFFIs. Of the 35 loans for the other purposes like
consumption, fishingetc; 31 are from IFFIs. Thus majority of respondents avail their tiny financial
needs from [FFIs,consequently they are saved from the exploitation of money lenders and conventional
banks to some extent.

A Prospective Sector in Kerala:

IFFIs have a bright future in India especially in Kerala where a large proportion of people are
depending on indigenous money lenders for their financial needs. The organized money markets are
non- accessible to common mass. India being the world’s second most populous country accommodating
second most populous Muslims in the world; the prospects of interest-free banking is very high. A large
number of Indian Muslims working Middle East have opened NRI accounts in the conventional banks
not for gaining any return but for the purpose of smooth transaction of their funds. These people are very
keen to find an alternative to invest their savings which offer interest-free solutions. According to
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Table2. Dependence of down trodden classes on IFFIs

ED y s ew | =2 | . -
St | FE|EE || B2 £ 2
2 A S | G° | &l | 25 | < S
Trade/ 4 1 1 2 42 2
commerce (12.5%) | (7.7%) [(33.3%)|(28.6%) [(10.8%) |(66.7%)
Farming 2 0 0 0 1 0
(6.3%) (0.3%)
Agrl/trade 1 4 1 0 7
inputs (3.1%) | (30.8%) ((33.3%) (1.8%)
Construction 1 1 0 1 6 0
(3.1%) | (7.7%) (14.3%) | (1.5%)
Sanitation 0 0 0 0 2 0
H 1 3 0 ) (0559%) 0
ouse
constr:&maint: |(34.4%) | (23.1%) [(33.3%)[(28.6%) [(10.1%)
Education 1 0 0 0 30 0
_ (3.1%) (7.7%)
Medical 0 0 0 0 112 0
(28.9%)
Living exp. 0 0 0 1 67 0
(14.3%) [(17.3%)
Marriage 6 1 0 1 9 1
(18.8%) | (7.7%) (14.3%) | (2.3%) [(33.3%)
Employment 4 0 0 0 0 0
abroad (12.5%)
Repayment of 0 l 0 0 42 0
old loan (7.7%) (10.8%)
Others 2 2 0 0 31 0
(6.2%) | (15.4%) (8%)
Total 32 13 3 7 388 3

Source:- Survey Data

P.Ibrahim, former Professor of the Department of Economics, Pondicherry University, Mahe Centre,
the magnitude of deposits in the nationalized bank branches of Kerala, for which interest was not received
by depositors was reported to be of the order of Rs. 10 crore in the mid eighties. It is reported that in
India, thousands of crores of rupees earned in interest is kept in suspended accounts, as believers do not
claim it. The assets controlled by Muslims are estimated to be $1.5 trillion and growing at 15% a year.
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In Kerala alone, it is reported that this money could be above Rs. 40,000 crores. Research reveals that a
handsome bulk of money in India owned by the believers is lying idle, which if invested in profit sharing
basis and utilized properly, can have a major impact on the Indian Economy.

In Kerala the only institution working in the organized sector is Alternative Investment and Credit
Limited (AICL), Cochin. It has received large scale acceptance among the public and its clients. It has
expanded its function by starting a branch at Calicut. Even though the dividend received is lower compared
to the rate of interest (AICL is able to pay a dividend of 6% or 5.5% per year) the investors are happy
since they co-operate for a noble cause. They know that the actual Return on Investment (ROI) is12% in
average which higher than the prevailing rate of interest earned from fixed deposits. The dividend is
distributed after making deductions at source for items like tax on profit, Statutory Reserve Requirements
of RBI, the Zakath (compulsory charity) etc: Recently, the NBFC registration of AICL has been withdrawn
by RBI and the matter is under litigation in the Hon’bleHigh Court, Mumbay.

Initiatives taken by the Govt:

The government of India is very enthusiastic in introducing interest-free financing in Indian context
while a few others are very skeptical. A couple of years back, RBI has constituted a committee to study
on the feasibility of interest-free banking. The committee was chaired by Mr.Ananth Sharma, the Chief
Manager, Banking Operations of RBI. Officials consisting of SBI and other foreign banks were the
members of the committee. But the committee expressed its anxiety in implementing interest-free banking
in India and recommended to keep the matter pending for the time being. It is reported that, “Interest-
free banking cannot be offered by banks in India as well as overseas branches of local banks under the
present legal frame work. Except a basic offering like current account, almost no other banking product
in India can be modified to meet the conditions of Islamic banking” (Ghosh)'

Government of Kerala has constituted a company under the Kerala State Industrial Development
Corporation (KSIDC) to be registered as NBFC. Acommittee consisting of eminent NRIs, business
magnets, IAS officials and other notable personalities was formed for the purpose. Initiatives are on the
way to tap the potential savings of lacs of Indian Muslims both internal and external and toutilize the
fund for equity investments on the basis of PLS. However, this has become a futile effort since the
matter is stayed by the Hon’ble High Court of Kerala.

A change in the attitude of government may provide encouragement for interest-free financing in
India. Government should make necessary amendments in the taxation law so as tohelp the institutions
working in the organized sector. All the regulations of the country like Reserve Bank of India Act of
1934, Banking Regulations Act of 1949 etc do not allow the banks to invest the funds on PLS basis. The
regulations of RBI like fixing the Cash Reserve Ratio (CRR), Statutory Liquidity Ratio (SLR) and the
provision of Deposit Guarantee Schemes etc. makes the equity based banking an unviable option. At a
time when many of the nations in the world including the western countries like Great Britain are operating
interest-free banking in a successful manner; India is showing a negative attitude towards it. Prof. K.
Ramachandran Nair former HOD of the Department of Economics, University of Kerala opinioned that
“Britain which pioneered in implementing the modern banking has opened the doors for interest-free
banking. Almost all countries in the world have imitated the banking laws from Britain to start the same
in their own countries. The Bank of England which was our own Central Bank before 1935 is regarded
as the mother of all central banks in the world.” However it is high time for Indian planners to change
the attitude and have rethink and implement the interest-free banking step- by- step.
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CONCLUSION

The secular arguments from different corners may deter the implementation of IF financing in India,
since it is connected with a religion.However on economic point of view it has been welcomed throughout
the globe as a sensible mode of financing.As it is aptly remarked by Viju V. Nair, “Islamic economics is
something which has acquired special attention from different corners. People wanted trustworthiness
and transparency especially in a situation where nobody can trust anybody Basic principle underlying
Islamic Economics is its clarity and sensibility”

In conclusion it can be stated that the IFFIs are of a great helpto the rural people in meeting their
short-term financial needs and saving them from the exploitation by money lenders. If they are organized
in a better way (similar to cooperative credit societies) it can achieve easy credit dispensation amongthe
rural folk.While the ‘Gramin banking’ in Bangladesh has a real success story evenby charging 16 to
20% interest for the loans it advanced, the IF financing can produce marvelous results in meeting the
micro financial needs of rural masses.

To overcome many of the hurdles confronted with the working of IFFIs they can be brought under
SHGs so that the present set up would be streamlined in a better way. In the present scenario of global
recession, interest-free financing has great significance as it promotes equity and asset creation. To
implement IF financing, the regulatory frame work of RBI need to bechanged similarto those of other
countries including Great Britain.The government of India can take initiative by opening interest-free
windows in thepublic sector banks and this may help to try the concept at least on an experimentalbasis.
The initiative taken by Government of Kerala to form a company under KSIDC for equity financing
may also be encouraged.
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ABSTRACT

Transport sector of Kerala has undergone various changes during the previous years. One such
advancement was the introduction of Metro trains, also called light rail in the Kerala’s digital capital,
Kochi. Services quality and customer satisfaction have been two important topics for the academic world
as well as for the researches in the field of marketing. The attention directed to these two concepts-
services quality and customer satisfaction is mainly due to the competition in the market. The pressure of
political factors and the population over organizations in the field of public administration is the reason
for the competition. To what extend the plan of government to introduce metro trains is beneficial to
people, particularly passengers? How far are the passengers of Kochi Metro satisfied on the services
provided? How far has Kochi Metro improved the socio economic efficiency of people there? What are
the problems faced by them? The study throws light on the above questions.

INTRODUCTION

Kochi metro is a metro system serving the city of Kochi. It was opened to public within four years of
starting the construction. The Kochi Metro project is the first metro which connects rail, road and water
transport facilities. Former Prime Minister Dr. Manmohan Singh laid the foundation stone was in
2012.Construction work started in June 2013 and a 13.4km section of the line from Aluva to Palarivattom
was opened to passengers on 17 June, 2017.A second Skm section from Palarivattom to Maharajas College
Stadium was inaugurated on October 3, 2017. Kochi Metro also includes the technology for driverless
trains and is hoping to implement this in future.

Kochi Metro was lauded for this decision to employ Kudumdasree workers and also the members
from transgender community. Kochi Metro is also involved in sustainable initiatives with the introduction
of non-motorized transport corridors in the city, installation of solar panels for power and vertical garden
on every sixth Metro pillar. Apart from the regular tickets, it has also adopted a single card, single time
table and a singular command and control. This debit card along with the Kochi One Metro App will
allow passengers to access all modes of public transportation as well as be utilised for mercantile and
internet transactions and will introduce the ‘click and collect’ feature in the near future where goods
ordered online can be collected in the Metro stations. Every Kochi Metro station is designed on a specific
theme around Kerala culture and geography.Kochi Metro is a sustainable approach towards integrated
transport system. It plays a major role in greening Kochi. It leads to integrated transport, reviving water
transport, transit oriented development. It has a 25km elevated metro line from north to south axis, 22
metro stations & one depot, three coach train, most modern signalling system (CBTC), automatic Train
Operation compatible to UTO and a capital cost of 51817.9 M INR
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Kochi Metro is a sustainable approach towards integrated transport system. It plays a major role
in greening Kochi. It leads to integrated transport, reviving water transport, transit oriented development.
It has a 25km elevated metro line from north to south axis, 22 metro stations & one depot, three coach
train, most modern signalling system (CBTC), automatic Train Operation compatible to UTO and a
capital cost of 51817.9 M INR

Significance of the Study

The strategic goal of Kochi Metro is to introduce a world class metro system in Cochin to enhance the
quality of life for the Greater Cochin Metro area by improving regional connections and to reduce
overcrowding, traffic, transit time, air and noise pollution which have become an unavoidable part of the
life of people in Kochi. The opportunity for introduction of Metro rails is to make Kochi a more liveable
and pleasant city for residents and visitors alike, where public transportation would be used by all-
connecting people and places safely, seamlessly, reliably and comfortably. According to the Senior Town
Planner of the Greater Cochin Development Authority (GCDA) V. Gopalakrishna Pillai, “The Metro is a
good means of mass rapid transport. Business activity in many parts of the city would be wound up in the
absence of a good mode of public transport”.

After opening two sections of the Kochi Metro to passengers, it becomes necessary to understand
whether the metro has brought about desired changes as expected. So, a study is necessary to understand
the customer satisfaction of the passengers of Kochi Metro.

Objectives of the study

The objectives of the study are:-

To identify the most influencing factor for using metro rail.

To study the service quality attributes of Kochi Metro.

To find out the role of Kochi Metro in the socio-economic efficiency of people.
To understand the level of customer satisfaction towards Kochi Metro.

To understand the problems faced by the customers of Kochi Metro.

bl

Scope of the Study

The study is an attempt to understand the satisfaction level of passengers availing the services of
Kochi Metro. The scope of the study is limited to the geographical area of Kochi and the improvements
till date. This study tries to find out the extend of socio-economic efficiency brought to people and also
the benefits or utilities derived by them. The service quality attributes i.e. reliability, responsiveness,
assurance, empathy and tangibles are under the purview of the study. This study also tries to find out the
factors influencing their usage and the level of customer satisfaction.

RESEARCH METHODOLOGY

Research Design
The research design adopted for the study is both descriptive and analytical in nature. In pursuance of
objectives, the following methodology was adopted.

Sample Design
The population of the study was identified as the total number of persons who have travelled in Kochi
Metro. From these 80 respondents were selected on the basis of convenience sampling method.
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Sources of Data
Both primary and secondary data were used for this study. Primary data was collected with the help of
a pre-structured interview schedule. Secondary data was collected from books, journals and websites.

Tools for Analysis

The data collected has been classified and tabulated. Tables and graphs have been used to present the
data. Simple statistical tools like ratios, percentages were also applied wherever appropriate. Scaling
technique has been applied to study the behaviour and level of satisfaction. Mean values were also computed
to find out the average response.

Period of the Study
The study was conducted during the period from August 2017 to March 2018.

Limitations of the Study

e Sample size selected for the study was comparatively small. Therefore scope for generalisation is
limited.

e Lack of co-operation on the part of respondents was a limitation but maximum effort has been taken
to ensure accuracy of data.

e The inherent limitations of sampling are likely to be affected.

e Time and resources available for the study was also limited.

The purpose of the study was to know and understand about the satisfaction of the customers of
Kochi Metro. The data was collected using a pre-structured interview schedule from 80 respondents
who were the passengers of Kochi Metro. After analysing the data collected, the study presents the
following findings.

Summary of Findings

I. Profile of respondents

1. Majority of the respondents are male (65 percent).

2. 58.75 percent of the respondents belong to the age group of 20-40 and 37.5 percent belong to the
category of 40-60.

3. 48.75 percent are post graduates and 27.5 percent are graduates.

4. 26.25 percent of the respondents are private sector employees and 23.75 percent are engaged in
business.

5. 61.25 percent of the respondents have a monthly income ranging between Rs. 20000 and Rs.
40000 and the income of 18.75 percent is between Rs. 40000 and Rs. 60000.

II. Period of usage
57.5 percent have been using Metro for more than 3 months and 33.75 percent have been the passengers
of Metro for 1-3 months.

IILFrequency of usage
43.75 percent uses Metro occasionally and 37.5 percent of the respondents travel in Metro on a
weekly basis.
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IV. Satisfaction level

1. The users are highly satisfied with the physical conditions like lighting, air conditioning and space
allocation.

2. The users are highly satisfied with the cleanliness at ticket counters, station, platforms and inside the
train coaches.

3. The users are highly satisfied with the technical factors like safe escalators, automatic doors and other
security equipments. The users are satisfied with other technical factors like announcements, token/
smart card and fare collection counters.

4. The users are highly satisfied with the convenience of seating and standing arrangements and
comfortable boards. They are satisfied with the comfortable boarding and deboarding and the convenient
placement of stations. The users are dissatisfied with bus services to Metro.

5. The users are highly satisfied with the safety at platforms and train coaches. The users are satisfied
with the safety at parking area.

V. Service Quality Attributes

1. The quality of the tangibles like physical facilities, equipments, personnel and communication materials
are high.

2. The quality in performing the promised services is high.

3. The quality of services like willingness to help passengers and providing prompt services are of high
quality.

4. The knowledge and courtesy of employees and ability to convey trust and confidence is high.

The quality of services provided in improving public health and caring is of high quality.

6. The quality in providing individualised attention is of low quality.

9]

VI.Influencing Factor
The most influencing factor for using Metro is time saving and the least influencing factor is cost
saving.

VII. Socio-economic Efficiency

1. Theusers strongly agree that Kochi Metro bring savings in time and reduction in accidents and pollution.
2. The users neither agree nor disagree that Kochi Metro reduced traffic congestion.

3. The users agree that Kochi Metro brings cost savings, savings to passenger cars and reduced stress.

VIII. Problems Faced
e The incomplete Metro network is the biggest problem faced by the users with a composite score of
541 and the least affecting problem is delay of trains with a composite score of 152.

IX.Suggestion to Others
e 83.75 percent of the respondents will suggest Kochi Metro to others whereas 16.25 percent won’t
suggest Kochi Metro to others.

Suggestions
1. Bus services to Metro must be improved. Steps must be taken to see that the buses run in time and to
avoid rush in buses.
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2. The Kochi Metro must employ steps to provide more attention to the passengers so that they feel
more safe while travelling

3. The purpose behind the establishment of Metro was to reduce traffic congestion. But the respondents
did not find any reduction in traffic congestion. Steps must be ensured to see that there is considerable
reduction in traffic blocks

4. The biggest problem affecting the passengers is incomplete Metro network. New blocks must be
completed within the estimated time so that the passengers can make better use of Metro and reach the
places they need.

CONCLUSION

The study enabled in knowing the customer satisfaction of Kochi Metro. They are satisfied with the
physical conditions, cleanliness, technical factors, convenience and safety. The service quality attributes
like tangibles, reliability, responsiveness, assurance and empathy fetch a high quality. Time saving
influences the customers to use the services of Metro. The Metro brings savings in time, cost, accidents,
passenger cars, pollution and also reduces worries about parking. But the customers are dissatisfied with
the bus services to Metro and the individual attention provided to them. They suffer because of the in
completed Metro network. The customers did not feel any reduction in traffic.

Transport sector of Kerala is facing competition from various sectors. Kochi has water transport,
airport facility, railways, bus services, uber taxies and various other means of transport. Together with
this, Light Rail or Metro was established to make Kerala or particularly Kochi to meet the global standards
of transportation. Through this study, it is understood that Kochi Metro is an effective mechanism to
reduce traffic and to bring other economic and social benefits if implemented in full.
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ABSTRACT

In this new phase of globalization,the progressive thoughts and developmental attitudes owing to
modern education, scientific and technological advancements, urbanization,women-friendly policies etc.,
could bring about only subtle transformations in the masculine-feminine equations in the Indian society.
In spite of their surface-level impact, the towering figure of gender-engendered power is seen to be
operating freely in the Indian society influencing the structure of its political and social institutions. All
agents of socialization including the family, religion, the legal, economic and political systems, literature,
system of educational and the media persistently transform themselves into agents of surveillance of
women.The stereotype of woman as the muted and subjugated subject is propagated by them.Women’s
labour power, reproduction, sexuality, mobility and agency are implicitly brought under the control and
regulation of the patriarchal ‘eye of power’ of the panoptic Indian society. Therefore, even as the dominant
and visible sections of the Indian society move forward to an egalitarian society, social evils like female
foeticide and infanticide, high levels of domestic violence, dowry deaths, trafficking and sexual harassment
are still part of the Indian reality.

A hierarchical social order on the basis of class, caste and gender has traditionally been the characteristic
of Indian society. A number of social forces and various political systems exercising power hierarchy are
found to be interlocked in the making of the national imagery that makes an Indian qualify, in Louis
Dumont’s phrase, as the original “homo hierarchicus” (qtd. in Kakar 14). One of the most pervasive of
social systems in India marked by this exercise of power and hegemony is the institution of patriarchy. It
has assumed its iron grip not only within the confines of domestic sphere, but at various levels — political,
economic, social, and cultural. The ideologies propagated through various myths, orature, textual scriptures
as well as social and political institutions like family, religion, law, mass media, history and tradition etc
often serve as vital instruments which strengthen the iniquitous power relations between men and women.
They propagate the idea that the very nature of women demands that they be controlled and disciplined
by men. They collectively manoeuvre to legitimize and guarantee a dominant position for men and the
subordination for women in the society. They all underscore the tyranny of patriarchal thinking and the
power of patriarchal culture to dominate, regulate and effect its surveillance upon women.

In a patriarchal society, the standard of womanhood is set by men. Far from being regarded as an
individual with distinct rights, a woman is always ‘dictated’ to by man. Her individual identity is seldom
reckoned with and she is more than often identified and recognised in relation to her male counterparts.
In patricentric societies like that of India, women are traditionally assigned the role of disciplined daughter,
dutiful wife and self-effacing mother. The whole code of morality for a woman is laid down by men in the
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form of ideologies, beliefs and traditions that are reinforced in scriptures and religious writings.

Manu, the prominent ideologue of Brahminical system does express some noble sentiments about
women when he comments, “where females are honoured, there the deities are pleased; but where they
are dishonoured, there all religious acts become fruitless” (68). But most explicitly he argued that women
must be closely guarded day and night regardless of their age. He contends that only by carefully guarding
the wife, a man preserves the purity of his offspring, his family, himself and his means of acquiring merit.
He believes that it is women’s nature, allotted to them at the moment of their creation that requires them
to be thoroughly restrained. Manu asserts, “[k]nowing their disposition, which the Lord of creatures laid
on them at creation (i.e., their reproductive power, their sexuality, their essential nature), every man
should most strenuously exert himselfto guard them” (qtd. in Geetha 12).This philosophical indoctrination
and acceptance of patriarchy reinforces the idea of the need to constantly keep the women under male
surveillance. It highlights the power of the patriarchal eye of the panoptic Indian society.

The patriarchal system makes it certain that the men gain a dividend in terms of honour, prestige and
the privilege to supervise women apart from the material benefits like the right to own land and property.
State power is also mostly held by them. The means of violence as well as surveillance are often appropriated
by the heteronormative male. It justifies the objectification of women and the male gaze and women
being perceived as instruments of male gratification. Several social and cultural restraints have been
imposed upon her so that she is forced to live an oppressed, exploited and victimised life.

The various social institutions prevailing in the Indian society contributes to the means of surveillance
deployed by the patriarchal structure. Women'’s lives are shaped by customs that are centuries old and
they are perpetuated by the strong patriarchal traditions persisting in many different societal parts. They
work together and constitute the surveilling eyes of the panoptic disciplinary society.

The family as the basic unit of the society ensures that all its members are experientially schooled in
the art of patriarchy. Kakar rightly observes that “[t]he deeply internalized hierarchical principle, the lens
through which men and women in India view their social world, has its origins in the earliest years of a
child’s life in the family” (8). In an Indian patriarchal family, the birth of a male child is preferred to that
of a female. The former is considered as the inheritor of the family while the latter is considered as
‘parayadhan’, other’s property (Uberoi 2005). The reinforcement of this indoctrination and acceptance
of patriarchy is often meted out by the use of surveillance and at times, violence upon women. The
women are always kept a watch both by the male members as well as the elder female members of the
family so as to ensure that the predetermined, gendered script is internalized and observed by them. They
are constantly schooled about how they should look, what they should wear, where they should go etc
based on the patriarchal values and beliefs about gender. The notion that “[m]en are granted the power to
define, interpret, judge and represent the world on their own terms, while women are to be defined,
interpreted, judged and represented by men” (Geetha 12) are inculcated by the family right from the
childhood. These notions are so internalized so that they are reflected and manifested in most of the
rituals, customs and traditions.

The institution of marriage is also appropriated as a means of disciplining womenin the patriarchal
Indiansociety. It allows the power and freedom of the father to dominate, supervise and discipline his
daughter to be ceremoniously transferred to another man who tries to frame her within the traditional
behavioural patterns he believes in. The women are considered possessionsrather than partners and are
often relegated to mere instruments for procreation. Men naturally begin to exercise a greater control
over their women folk through marriage which further deteriorates their position. Education was denied
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to women and they were married off at very young ages, thereby making the emancipation of the agency
of Indian woman and womanhood, an uphill task.

The male dominated society has unleashed innumerable oppressive measures and strategies to keep
women in their perpetual subordination. As G. Lakshmi observes,

A process of perpetrating social differentiation and elevating masculinity and degrading femininity
has been going through cultural, ideological, mythological, literatureal, social, psychological, educational,
political, economical and legal oppression of women. (575)

All agents of socialization process such as the family, religion, the legal system, the economic system
and political system, literature, educational system and the media act as the pillars of a patriarchal system
and structure. The stereotype of woman as the muted and subjugated subject is disseminated and propagated
by them.

They reiterate the historical subjugation of women through patriarchal dominance and most effectively
reproduce the traditional gender role images of women as passive, subordinate, and submissive as is
envisaged by the heteronormative male. V. Geetha’s observations in her essay “God Made You Different,
Nature Made Us Different” are particularly noteworthy in this context. She unravels the hypocrisy inherent
in the contemporary media messages.

They grudgingly accept that the world is a changed place, and women are increasingly visible in
positions of power and responsibility. Yet, time and again, we are told —through the worn-out clichés of
film scripts —that a woman may be a district collector, a police officer, a scientist, but she cannot afford to
forget that she is essentially and fundamentally a mother. Advertisements are as retrograde as films in this
respect. Images of working women are used to reinforce what is seen as their primary vocation —they
must look beautiful, earn an income and yet be nurturing and home-loving. The ideal woman is one who
works at home, at her profession and yet finds time to keep a good house, attend to her husband and
children’s needs, all of which she manages without appearing ruffled or tired. (23)

She also highlights how they are manipulated in favour of man and manhood. Men are presented as
“travelling, handling sophisticated machines, making decisions”. She concludes that, “everything a man
does, even if it is not conventionally considered a masculine activity, adds to his power and prestige, or as
a well-known advertisement byline goes, he becomes a ‘complete man’” (Geetha 24). So, as Abeda
Sultana contends, “the norms and practices that define women as inferior to men, impose controls on-
them, are present everywhere in our families, social relations, religious, laws, schools, textbooks, media,
factories, offices”. And she calls patriarchy “the sum of the kind of male domination we see around women
all the time” (Sultana 8). They make the social script thrust with images that are carefully designed to
ensurethat the woman does not cross the disciplinary circle of patriarchal surveillance. Their collective
influence upon the men and women alike further cements the patriarchal structure of ancient Indian
society and reinforces the prevailing patrilineal, patrifocal, and patricist hegemony.

There have been agitations in the past for higher education of women, widow re-marriage, abolition
of child marriage, equal opportunities for employment with equal pay and a revised Hindu Code etc.Laws
have been enacted to protect women and there have been efforts to put an end to
practiceslikesati,childmarriageandmaltreatmentofwidows. However, the subordinated and subjugated
condition of women remains practically the same. Social evils like female foeticide and infanticide, high
levels of domestic violence, dowry deaths, trafficking and sexual harassment are still part of the Indian
reality.

In this new phase of globalization, even as dominant and visible sections of the Indian society move
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forward to an egalitarian society, patriarchy remains deeply entrenched in India, influencing the structure
of its political and social institutions.Modern education, scientific and technological advancements,
urbanization etc. could not bring about much of a change and they have only added to the reconsolidation
of the status quo, thereby restoring the ‘natural’ social order.Women have been held back and their
opportunities taken away from them by the social and ideological construct of the patriarchal panopticon.
These progressive developments only re-imposes masculinity and femininity character stereotypes in
society and have resulted in what Partha Chatterjee calls a new patriarchy that binds women to a “new, yet
entirely legitimate subordination” (130). As Preeti S Rawatconcludes,

Organizations may introduce women-friendly policies like flexi-time, second career, removing the
glass-ceiling, and reservation for women. But in the current scenario, when the society is driven by
patriarchal values, the effort towards changing the condition of women will have only surface-level impact.
Deep-level impact will take place only when the concept of patriarchy is shaken and conditions supporting
eve empowerment are created for women to experience psychological empowerment (50).

In these democratic times in spite of the subtle transformations that have been brought about in the
masculine-feminine equations by the progressive thoughts and developmental attitudes, the towering
figure of gender-engendered power can be seen to be operating freely in the Indian society. It is constantly
assisted by the agents of socialization which persistently transform themselves into agents of surveillance
of women. Thereby women’s labour power, women’s reproduction, women’s sexuality, women’s mobility
and women’s agency are implicitly brought under the control and regulation of the patriarchal ‘eye of
power’ of the panoptic Indian society.
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ABSTRACT

The characters in Mahabharata represent men of all kinds. The universality of emotions and life
events that can be found in Mahabharata is unique and unparalleled. This paper tries to explore
Mahabharata in all its hues of intertextuality and influences on myriad tangents of life, culture, literature
and revolutionary vistas of technology. Vyasa exhibits amazing degree of scientific acumen by transcending
the boundaries of sociology, philosophy, culture and language. The “doom’s day epic,” Mahabharata can
be the substantially viewed as the cradle of numerous technologies discovered until the present era. Veda
Vyasa’s imagination metamorphoses into profuse wisdom which enabled him to forecast such revolutionary
notions like artificial fertilization, transgender, nuclear weapons, aircrafts and the like in an era, centuries
ago.

To be an Indian or simply to live in India at any period in her recorded history, is to open oneself to the
benign moral influence of the two epics- the Ramayana and Mahabharata. Caste, creed, colour do not
matter here, what matters is the degree, range and subtlety of exposure, which in turn determines the
quality of the affected person’s “indianness”(iv). This “large word” (iv) certainly means the very opposite
of cultural myopia and has no connection with any kind of hypersensitive social inwardness. “The
Mahabharata is the content of Indian collective consciousness” (iii), said the late V S Shuthankar, a
famous Indologist and Sanskrit scholar in a lecture made in 1943.

The “eternal epic” (4), Mahabharata which describes the story of about two fifty years after Shanthanu’s
reign consists of about one lakh twenty five thousand narratives. These mutually linked stories give clues
about science and technology which were practiced at that time, in the present and yet to be invented.
Medical science was practiced as a profession in those days. References regarding various aspects
ofmeditative cure can be found in four Vedas of India. Events describing the roles of surgeons and physicians
are there in the epic. Unlike ancient medical science which explored the pure consciousness of men,
Mahabharata implies technologies like cloning, artificial fertilization etc.

Bhishma in his last hours asks Sanjaya to dismiss all the physicians and surgeons after giving proper
honours since he takes dignity to die in a battle field lying upon a bed of arrows. This event in Bhishmaparva
vividly states that numerous doctors were there during the times of Kuru dynasty, who were adept in
plucking arrows out and healing wounds. The quotes from Udyogaparva and Shantiparva also assert the
presence of physicians in those ages. “Yudhishtira marched talking with surgeons and physicians... and
there assembled hundreds upon hundreds of skilled mechanics in receipt of regular wages and surgeons
and physicians well versed in their own science” (279). As said in Shantiparva, “a wounded opponent
should have his wounds attended to by skillful surgeons™ (104).
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Aspects of modern embryological studies are revealed in the conversation between Vidura and
Dhritharashtra as mentioned in the initial pages of Sthreeparva. Vidhura explains to Dhritharashtra about
the complete life stages of an embryo within the womb. Te possibility of this is striking since that was a
time before the invention of scanning. “The life activities of a foetus start at the same moment, when
“Virya’ and ‘Rajas’ fuse together in the uterus. Later, by the fifth month, embryo develops all the organs.
Later, the foetus takes a posture where the head points to the vagina and the legs upwards” (479).

Abhimanyu, the son of Arjuna, better called as the “warrior of the womb,” learns the secret of entering
into Chakravyuh when he was in Subhadra’s womb. But since she fell asleep when Arjuna taught her to
escape Chakravyuh, Abhimanyu in her womb also lost the lesson. This resulted in the pathetic and tragic
death of Abhimanyu, the young prince in the battlefield of Kurukshetra. Reading this in turn with the
‘Right Brain Education Theory’ of Dr. Makota Shichida, a Japanese physician, it is proven that an
embryo has extrasensory perception to identify and comprehend what happens outside the womb aided
by his right brain and certain cells which are extremely sensitive to the external world.

Novel technique of in-virto fertilization is mentioned in the Adiparva in relation to the birth of Kauravas.
“Gandhari told Vyasa about the piece of flesh that she carried for two years and delivered. Vyasa took the
flesh and cut it into a hundred pieces. After sprinkling water on them, he kept them in specially designed
containers full of ghee. In the course of time, the pots broke open and hundred babies were born” (40).

The exotic birth of Kauravas is similar to in-virto fertilization where sex cells of parents are brought
together under prescribed conditions, eventually giving birth to embryos. This narrative also implies the
stem cell discoveries through which a single cell multiplies to become an organ or even an organism. The
heavenly imagination of Vyasa lightens the scope of technology to make foetus grow outside the human
body which is still a future prospect of science. The method of generating more than one clone from a
single embryo is also a research area from Mahabharata.

Modern researches have revealed that sexual orgasm can control the lifespan and youthfulness of
living creatures. Scientific studies say that the levels of various body fluids like ‘Vatha,” ‘Pitha,” and
‘Kapha’ can be regulated through regular sex and thus account for regular liveliness. In sexual relationship,
the female partner enjoys greater orgasm compared to the male. These concepts proposed by science
have been already mentioned in the ‘Anusasanaparva.” The same idea is suggested by Vidura in
‘UdyogaParva’ that sexual orgasm is a stress buster, which increases pain tolerance and provides better
cardiovascular system, better skin and immunity. The absence of sexual life makes man old, physically
and mentally at an early age. “Continuous rain destroys the strength of mountains. Sharp words hurt the
minds and life without sexual relationship makes women older” (241).

Human quest for immortality is as old as the genesis of life. Man is in search of a method or panacea
to get victory over death. Even though he hasn’t succeeded in this effort yet, many age defying medicines
have been invented by human researches. Aging is a collection of cumulative changes to the molecular
and cellular structure of an adult organism which increasingly disrupt metabolism resulting in pathology
and death. The concept of ‘mrutasanjeevani’ medicine called ‘amruthu’ is disclosed in Mahabharata.
Devas and Asuras were engaged in the task of extracting this holy medicine from the ocean of milk
termed as ‘Palazhi’. The modern age defying medicines are in a way similar to the amrutha for which
Asuras and Devas fought each other. The event of extracting the elixir of life from Palazhi is recorded in
Adiparva of Mahabharata.

Revolutionary changes are brought in the realms of physical and psychological orientation aided by
science. Modern man is capable of abandoning the permanence of sex and consequences of gender through
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the execution of transgender surgeries. The complex as well as revolutionary notion of transgender
operations is vividly mentioned in Mahabharata. It is marvelous to notice that Veda Vyasa has imagined
about such a possibility even before hundreds of decades. Traces of transgender existence can be
Udyogaparva regarding the birth and life of Shikhandi.

Shikhandi, a girl child was born to Drupada after long years of meditation to please Lord Shiva. At the
time of her birth, the oracle said that she shall become a man in the future. Anticipating this, Shikhandi
married the daughter of Hiranyavama. Since the prophesy was not fulfilled even after a long time, her
marital relationship turned to be a disaster. In deep sorrow over this, Shikhandi left the palace and went to
a forest. She sat and wept there. Daksha saw her and agreed to exchange his sex with her. Thus Shikhandi
became a man. The same notion can be seen in Arjuna’s life when the Apsara named Urvasi curses him
that he will become a woman.

Primitive forms of bio-shield and advanced plastic surgeries can be excavated from the yielding soil
of Mahabharata. The idea of the modification of DNA to suit the living conditions gave rise to the
technology of plastic surgery. Karna, the son of God Surya is born with a shield that guards him from
weapons. This may be an Avatar by that particular alien by modifying his own DNA biomechanically to
win his foe. It may be a biological similarity to incredibly strong exoskeletons attached to the body of
amphibians like tortoise. Unlike artificial exoskeleton used by humans, Karna’s ‘kavachakundalas® were
blended to his body.

The technologies impregnated in the field of medical science are revolutionary as well as unfathomable
nowadays. Reproduction and childbirth is an area where perennial studies are in vogue. Ectopic pregnancies
and inter species pregnancies have captured the attention of the whole world especially the scientific
arena. Lucid sketches of these state of the art technologies can be observed in the complex terrain of the
greater Sanskrit epic.

Ectopic pregnancy simple means male pregnancy by having an embryo implanted in the abdomen of
a man. Even though the ovum fertilizes in the female womb, it grows in the paternal abdomen. The
narrative in Vanaparva about the birth of Mandhathav from the king Yuvanaswa carries traces of this
scientific innovation. Unlike ectopic implantation, inter species pregnancy enabled the production of
genetically hybridized organisms. In this technique, male and female sex cells of different species are
fused artificially and give birth to a new creature carrying the traits of both species. Veda Vyasa in
Bhishmaparva informs the king Janameya about the exotic events that would happen in their country
using his prophetic faculties. As the omen for an imminent jeopardy Vyasa foretells that, “Donkey will
take birth from cows and cows will be born from horses in the near future. Man will bear the child and
gods shall carry foxes. Tornadoes will strike the face of earth... and oceans will over cede their boundaries
destructively” (527). Interspecies experimentations of modern scientists have resulted in the generation
of Mule and Hinny, different varieties of organisms which are produced in this way.

The cosmos is composed of innumerable organisms, both visible and invisible to the naked eyes. The
presence of microorganisms which can’t be sensed by human eyes was detected after the invention of
microscope by Robert Hook in 1600. But in the pages of this very ancient epic we encounter the possibilities
for the existence of microscopic organisms. “I do not behold any creature in this world that supports life
without doing any act of injury to others. Animals live upon animals. This mobile and immobile universe
is food for living creatures...there are many creatures that are so minute that their existence can only be
inferred” (277). These quotes of Arjuna from Shanthiparva clearly imply the persistence of minute
organisms that lives by consuming other organisms or matters.
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Modern science clearly states the limitation of human eye. The eye has limited size and therefore
limited sight gathering power. Ophthalmologists claim that since human eye has limited frequency, it can
only see things in visible wave lengths. We see not what exists but only what we are capable to see. IBM
Research Lab has developed Refractive Laser Eye technology which enables man to see things in non
visible wave lengths also, by exposing laser rays into the eyes without damaging the living tissues. In all
episodes of Mahabharata where Lord Krishna discloses his ‘viswaroopa’ to Narada, Bhishma, Arjuna,
Drona and Sanjaya, he sends very intense rays like lightning and light from stars to enable them with
special vision, so as to witness the all powerful figure of the Lord. Concluding, the light rays which Lord
Krishna sent resemble to the modern laser eye technology.

Kurukshetra war otherwise known as “Dharmayudha”(15) was staged in the soil of kurukshetra in
Haryana most probably in 3067 BC and lasted for a span of 18 days. Historical studies reveal that
innumerable weapons of severe magnitude were frequently used in the war. ‘Asthras’ (missiles) and
‘Dhanush’ (launcher) were specially designed tools which were strong enough to hurt or even kill men.
All these weapons require extremely refined technologies for their manufacture. So these tools might not
have been made in this planet, but gifted by aliens. There were also catastrophic instruments like Karna’s
‘nagasthra’ and Vishnu’s ‘sudarshanachakra’ which will return to the launcher after completing the
purpose of launch. These kinds of ‘asthras’ resemble the modern reusable missiles launched especially
for aerospace studies. As encapsulated in the Aswamedhikaparva, rays from the weapons penetrated
human bodies and took the lives away. This alludes to the gamma rays emitting weapons sought by
nations for defense now.

The death toll of this great war of 18 days is apparently 1.6 billion as estimated in Musalaparva and
Sthreeparva. Usual asthras or missiles cannot consume such a great magnitude of populace within a short
time period. There must have been more catastrophic weapons which could wipe away thousands in a
single swoop. The archaeological excavations at Mohanjadaro unfold the occurrence of an atomic
destruction which dates back to 2000 BC- 3000 BC. The nuclear debris found there must be the remains
of the great dharmayudha, as scientists and historians conclude. The extract taken from musalaparva
validates this archaeological assumption. Myriad number of nuclear weapons which explodes by emitting
heat and light were present in the eras of Kuru dynasty. The greater jeopardy that was staged in Kurukshethra
was purely a consequent of this.

The use of aircraft in the ancient times is validated by some evidences found in the Mahabharata.
Even though the credit for the invention of the aircrafts is ascribed to the Wright brothers who lived in the
20" century, mentions about ‘vimanas’ (aeroplanes) can be viewed in the extensive sphere of Mahabharata.
As described in the Dronaparva, vimanas were shaped like spheres and can move in the air at great
speed. Vanaparva avouches Arjuna’s sight of vimanas in the city of Indra, ‘Amaravathi’, and the journey
of Draupadi, Yudhishtira, Nakula and Sahadeva with Khatolkacha, the son of Bhima to the ashram of
Badarika through air. ‘Tripura vimana’ and Mahendra’s vimana are often mentioned in the pages of
Mahabharata.

Being a folk epic narrated in the third century BC, the Mahabharata unfolds unfathomable vistas of
science and technology implicitly and explicitly. The Mahabharata is an epitome of the timelessness of
art. It is impregnated with notions which still hold good and relevant. This “dharmagrandha” addresses
everything that regards the living organisms, the non living materials and the spiritual consequences of
life.
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af)M@26M. 0aloEmOM )LV MLBELIICIENeS M@ GHIAMHO8 MloMMOAV]
@pslajadoma), M@ wolEeAM® AUTNVAIEIBHCIBHNNS B0} 2I0SHIHEMINe GRGINM
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IS 01EH)aM ©alo®) ®(M@o. 2M 10M@ MW o0 RIaNsem@1ced mlary
W010OODMENON2PBS GNIOWo OHFIWOS V(T BHLN0AI(@EBOS Allelse)an). Salelong
am lom)o woloeTmW)o MBIV lldlend:wlo Oalend WOIEOMIM GRAI® (AIOWOM o
MEIBNGHV)o  ©21QYAN). a)0)HOHM TVRIOAIN® V@] KO1EARAOWVT UMW |SIBlHeYaM
@RAIMNOAINGUHAEM BSOS & GB:8lensmIsSmss o).
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®alo®)Dem W LIEM1eLlen]068B] HMOFINLIS)ENIIMAIE6M af)D@O6M MMM &HOO6Mo.
omo¥leilenes M@ GMSIHWS)H)IN TVIUVGIOOIM a0}aUTVA}a00 BWH|SI0)aN). H@ISIGI
9219 V(@ 1, )} MA@ (AIOIUITT(@EBEBOS aflBalg] TVAOLISNHTIT BO0a|S
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qoaIBe) B)E§WOOIVRa0EBUS MPMIBRISF OB &19o8R1AN@EBUE HalO®TVEA0
OO VMV EHIBIHAYRILMAIV] BO0)HW)o, )GV LEBOMIVDMBOYAILAUNOIEBS)AICWI
Hlaf @PAIYOS RIAN®A0 af) )OS0 A)MABAUIVMEHUBHE AGWDRIB)GHW)0 21QAN oLl
0pI15206MI®. H»oel@Bud Ml @pSlajadomele @R Mo @MIRIAla], qVIWo (ale 0
adlajalys@lmio EMSIHWS)HHOM MO lBl(Ud20 MSATIW RMAVMa0EBSIHS 2B MANO af)$)
OO)BHB)0, Af)BNOLITM0 HDDBHATTMAIBNHOTD @REMIaHEME)AB>WO6N).

aTW®6M @RERENIOWHOM & 19086M OVIBHO$)EMM@3a 0V alBlaIdEBalae:06m806N)
@R a0leem, Bl RMAV2a0EBUW 2IGl@ODILNSoEMS)IM®. QILAUTVOVAUMSHOEMo  AYdald:
20Q1)B@)o MLI(RRIMIAN0 AUUDIVDMW)0 BH)S}DT3 VAMAOWY D) lEBBU HOBAUGIBH)BHWI0 HaIT®
D0}al®00M)QOENEI6M MIENI YIS 1HEMATINM BONAOW EMUIIGH (AITLOOMATIHMPW)0
BoOMOIOLI By MEAUIMNOMABTINMD)o B:0el0. HM(UFIYLIAU(AITLOIMAL0 CHosOIeLl Beiloy
MEAOGNOIMAN0 BIMD)B0QILNV0a0IM IO (alG a0 Llen)IMeOMEBBHMHVAN @OEMIaHEMAEN)
0D GRIOIMO.AYaOlEPWAS CRIDaOMVAIRLIYIRN0 aM)aU)EUHITRN0 NI OI® )@
210810MIVIR0AIMSBS A lXURIMIAM |, ERAUAREN)CATE OB0S)0(BOMBHSB6M @Yo, &0S)
U3 @RAleMANFO), Gas)H08 Ml0aj006),@R ClEHEHI0ON] @RHGDVOARTVaIWBIENI (aldy OV
MWBlafla) @RAIAG, alQil(@20Q @RELIIMOOD m1e|®>1%0®0@91@@6>0m§ @AV 0 @RYaOlEHEHIOO
CWO®OMRIAIMIGIGE Moo AlleIdes QI06EE]l, AMIaUL (1Y@ Mo @RYAUUDIRIVIOYIM AldURIOD®Y
MOS}BHSICRITHP HBBIGAIOV]. B)FCOMINSWBS DD MIBNITWI® B)SIEWQo, GRIOD 2 IBI®
O31@3 2)MBafjenoXSlanOmailwo EWIMEGHRIWI}AM). alO@MIMUGmO0 M)QICMNINS @RSIAGIAN0
@PS120150a10001)0 MIBOMEIOBN )0 @RYL1LHBHBHE BRSNS MOSIGRITHES NSERIOWOmIM
@RAINVOHRIDYEEBIBHDI0 H21TMOAUBIEN0 CHOI8MTEB:0MOAMM @RAIOMOROWIE3, @PUWld:0
DOAUNHIO® W)E0%a{lom @RWI®IWREBUWY arlns)o @Y OOV &H1PSHEI.

MBYMMIM20w MInWwMET®MS VoM &HOOADICLISs @RUWIMEA VD ER0a0 633 8) 0]
SHSAN}QIMM @RYOYAVRA0AN0 2 aHMADBIN @MINATVOIWIDBHU @G0l AUEOW0)aN). DO}
MI0WW6EBEOS 203 ALNOWIO) 2ljaHEMAIRD@IWIN ®E301W (B0QlWRM OV B)EAGE3
@PAIG (18I aj@. DADIM ROMOV Bell®o)o @REIAMG:8)20861eMI3Em @R Ywlmleal
wano 2IBIMO@® alleaNagSIes)aM®IW)aM).

MVIWOalD}0aIMDY0 BAOTMIV MVoMTBHOV@HIMSABBIROV] )N @RYAOleOm, Bl BMME:
3,@PalCla¥idhy @00 @RU0)ELOYOAAN  M)Y(BH)TMO]SF). G@RAINOIVOIVE:0VMBS AIVIBE) B OWAD
BVOYB06M MEBBUB aBOQS;OIClE)MO®M) @RWIMIEAIIVZ)n00 MYV 1B:G1EN)B®W)0 62 IT®).
@RAIOYOS Dalcnowam 103 @RAIBHGAUGWENRBIEN)MMN HHSHLOHUW M0a], HFlan®es8w)o
0)0IB0QIGBBOSW)0 MMV OB EMFEBOBWodh)0la] @REIVOMAHILIOAD QIO H6)E WOV 0)aN)
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VLNOAANONIT3 @RAIG §2ITDO.

@PS12j030mHa|50IE MEBBIOS TVIGIo @Gl 0lWOM)o af)QIOTILNOS @PAIH® @YAileHd:d]
H600M)o MSEBIWEJ0Ud, aloBUIAINBGEEHO|SAIOM DVIBOOM}EMTaloV] @@IOM GEIOE:0
B6NB). @RAIVTI®O @RYOVOMOIMICEBS)0, MMIDW)0 alDOMIOYANe Ma¥HSHA|SAUNN (aITIGaH
Wano, MMIBHIDIHN)LILEBSICRISNSS 0S6EB1Ga[0N)ONINGH @PAIOYDS af)$) O} d &G
@RAUBOWIEN MM (aleaa0W]. Wlaimlan MVoasImOIVIIBOMIN MAl al)BVRUWBBHIP2IWIOS
B0JOD) MDA BHWYo OalTD).

(006@I0(a01BHB GHISMB:03 MEANIF)Alaf MEGAUOMNIM @RHUDWAIWSYAN) omwﬂg o, a0
WOS HOJOM H@ORIHN)0 21)0}6NE GEINSIHN0 HO)OM)Q BIAVEAIUTlEHUBHN}0 BISOMIOG EAIW
@UENDa 00 @RAIOAY TVIGIOTINZ GRLOAID PEMWOS @REMIHIMAOW0)aN) DG, HM(UIQLIAL
af)M® @Ra0leeM alowdl® 2emadaillom M)ailaflemam 13m0Vl MIEWO BOQSIOM). @633
B19S HOYTM OHAIDBHAOWILN0 TVoMIBHO00MIEN0 @YaO]lenad MM EN)MROW QIdrUla] @oE]
20MO1O3 HAFO|SICMTB £)SIWOVI}IN) DD. TVIANO AUYSGIDIo @YD FIW)AIIM0 GRO)
MN0a{162JS)H9)A10MY0 HMUTIQHAL Glal@sm MBI,

a10@INI@8 ©al@laloMIB@N0 af) @MW H0)O® AilB 08M(l5:8)eS MIVELlE: (aIQIGOMEE3
G805 ENITWH|S06M MDD @RYUOWo YWAMAIM®. 20BSIMILOM Bl IS (TN LEM M)
200 @PRUOR HAVHT®A (Aime Cesaire), @TVM®NSH VFH(Sal@IW)o M@IaNlaDBHMY0 BOllw)
20 £leWIGaldBal ©HIVEI3 eMoseeldd, ellcwosnd Bo20md (Leon Damas) agamlaioyes
SO0 dMUIIHAUIOM @RA®EMRWRERB0W. @RVlooeEMI8BOV]0OI @RMAIC]
ool HaLVMLOleM RmMoglealss assno (Note book of return to the Native Land) agyam
@RYBYBI D] al)OBDMAUMEMINS, (ANIWBAVINE@M)o ajOTMo DO@O0) 2182J00illatt@A0W] MO,
LI, Ma0l® o, m®Iallam, @RI oM oS (@o @gssem«»mmﬂ@el%o(: omWwlgy wlead
aLIOWIMod:06mM0.

3el® 201da0m)cMN@ia{lo aLIvo @RBLe CHUWBaflal® PO af)9}OM)B0006M). CHOSB
O, HalNVHOIT EWIAOANIM af)aM AVID)aOlHalGlatidEOmoalOM a105)H08 3elo) (alo)
CaHWEBBHY 20CMBO MWW GRAIMGlajla)). af)IMIGE @OV 1HGElEONA]S HATMWOS edSleno
251enM8s (o I®ICUWEBUW alemMWl]d &0)a]MIG @)SEB)aM). ‘RO 001" af)aD &y
2)EIMOSIAUT SN, MVOD}a0lE: MVIMTBHOC]E: M@IalaDOaIERIW (AIGICAHWUWOODUB, CHOB
OMOal (NI0anMOWlal®INOm EMOISI(B21EN0M loi0aIma0W0)M). HEMOEMSAMI WOO8o
Gald All®mIAUSIBSIT MEBRIOS (aIDIGOOWEEBUEH @YAlatid000 MBI

M(@1-aIBlnAl] (a100MEBW 9EOD]ISla] GRWMIEHIDOMVINLI NIO)TVIODDOS
GRIMO1SHHRA6N 2LIWI8 Bell@TVIasImIOOMAUSGOMIV®. MM ALIYI8 TVICImyOTIeel,
aBQ0No (VVERLVAOVWMVIAVIWIREM BEC) Af)PIOMBUD. @EEBUS GHOY)AMAIO) @RIValyUoyd)o
Myt SOIROOEMAN  @RAIRIMEMNUIOWOMIG3 M1, @yowoclaoma)ss aefllmmlealw e ad
2VIBOOMP)EINTHNIN®  MapoLleaigamlenam. sellmend =lallmom) al@sglo BoclBa0
B1:010N0 ABHOMM@V)0 (alMVAROALI0 HOB)0aSS BIUDIT @RAlaieedleeals). @Al
005 R1N®O1TIHB)o @RY2I0OIMHOIMEBBo HLIW)0 af)P)OMHB)0 ldhajlo TVAIREENO
200 al)@IOWI0) BIANEGMIAIGlIEMIRDHIM) GHOVEMAOA B0 HalT®).

(206102018908 OMUIIGHAIDG VHMBOW @REINHUD ERYTIOOTIHOMIBSBOTVIOOM ag)eNBal
@)HEBIOS @PSEBEIOVEIRN0 TVIMIE®SIAD @RY(AOIHHSNI0OG @i N0 @RSEEIWVISIAL
@R (a0leOW)6S H210l AlMGIBENRO V@ WM ANlvLIROY B1POFIVIMIAIGITVOCODSEE 20g]
(a1@a2iCle9)cMI0ud, HEMUIIGL WM oBaIEBUTAaRe MVOBAINRILIE:0AIW BIMo HE QI
‘@0)OMAINY TVIMVBIBIHA)RIEBBINS GRYHHOM)HHVAN HM(UIIGLAUIOM MBI le6)EmMIoU,
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‘03I HBH00@ allvoqfla)

MLOBQYLIDEBHRIY B
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OO 21)aHEMAOWVIOY)IM). @RYaLlEHM ERSIAGIOWIES, (SN OTIORW)0, Belld) @RSIAO
O®I@3 a0lBROODIORW)0 alB; H2I0)@IV0)avlel. Al8AICMHIWOSWIo TLMICH]HMWD)o
2l)o¥6Mo @PAIOO aldlad6 G@RSIDOMODICRITEE B)a|)OTENGHVo O2IT®). @RAOIHE
BH00OM AMPaUYOF ol@lemMorrIgEREIts alQallo ®IOPMITISR)IM RMAEdMo o) mlelwi
2106 HABSHNOOM GHENBD®. MVIORIANGHRIW)0 MVOoMIBNITIH®LIOBILN0 @PAIB ®OePOMSIT3
WTIH) M AUIGIHEMIMUWIAEM HAIBBHHIOMYNROW0)IM). BEIMA a)BQRMB:GDNLINWV] a0lm
20010163 afloallodoessmE]l almaIedeseman aLAIBERANWIOTVIVoAsIMESB)oTuNdalla)). @A
)9S &»0$alW)o MVal@UoaNo GaldLl)o @EUYELITEE @006MA0EOHAMM0 0}@&a|310)aN).06NE)0
2MOOODIOG @esITLOoMOIes MM WE9ea|5®0, MOAUWIWOW @1 21000ilKDIOTVEERS)OS @S]
MOOMEMIE3 MIRIMIAN) BaldM@AOWIYIM). 2}aHEMABIMBS MVIWIDBHU3 DO} MVoTVHI0
aBsleno 9mM=0Wl)aM). MVIMIEOG]E: GeMIWlnal @RSIMNIMAlBIVEBHSHIMIOES !)(BH)
OMe]S10)aM). ®EBBUWY MRIMIaN MVAa0EBUW8 o}V (aldailaj®owlo)aMmealsslene @Al
013 )Bl_ROEMIM)o Mal All3J0RLOMVER0, PVBMEDIFIGE MVIWIMHEBO YNBOWIO}AVIEL. @)al
20© QIEYROMo M@0V Rlallm@oBwo. ‘TuamIo’, ‘MVOBaNIBOL° MSEEEIVAI GRAIMO
TLoenIMWla] @RBAUEBUY MO(M@OW]. GAINgAIGIU00 AIEla GIM) GUnHNSs BRIlMO @PAITLOW)o
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LoD a0 -V MV OB -MVOMIAD]S @RAVAMIAEMT af)P)OMHB)OS @RSITINO. GHOLIE3



ISSN 0975-8941
@ June-December 2019 (Vol. XII No. 1&2) Research Lines
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@PWIIVDa06EBUBAY, DAIVIOS GRAIMRINEEBOBEN)Ol2 )88 VG1WOW WIOWENBIBH]NBHIS)
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O)afio €20a0laflen)MM®oeeMaNICIDHs, B0) (alC®id: RM@WOS W02V QIE}EMIIU Ao
®0)a] @0aIBOMailaMAOE)MTIOM B0 af)P)OmME:SB)o (AIUdMAUD EGlal).

DaloaNIo

QilxoorINOOHWI) RYIIMLOBIMES, ERMIRIAUMHAIM AIHCOMIOS, VSMMIOGWIO) af)@10d
Sl0IS (aI®ICEIWODIERIBNAISOM 0)alna]S)OTIW TVIaSIGIUINIOW, CHOBo GaldPLl GIO®
GAYM 621010WI0) (AIGBUO, BRHOVOAIHEHIEHAAN MILIVIGE BO(@o af)9}®eals GO HS)
2001 ®OOMDY0 OaIYINDIDA AVOWI® GaldBio §alQYea]|ESH0I0.06MB) HOLICLISEBSIC3 ©)al
90l )P} HOSIM dleidleno @Al ®AZENBS @O®mEI0 B&)S)ANYENEIAI00. af)INICE @A
?EINI5 HAUTHH)IN TVLIMAOlH: MEHFOMENHSB)HSW)o @S] jadomelomio AlYEMIGIMaS
OO0 @RM)EAICRIDGEBSB)0, GRAIVIGMIM VIO (aleifdaila) AYGGIDIOT]CRIS)SBS
Q8AB2jW)o TLROMAEM). AULAMIIMaLSo TVoRANEN)M aB®) AlGIEMOIAUMNGEBIS}0 D &l
®U3 MoaIBlee)mMenE. @RAIYIGE MIMWIBOCmMRIEMMTILEHIMB8 @RYORAI0L0 ald0}aN)ME.
lal@l Wl & WBed ms)aleno ®so)m amM)aiRIaN® 0eMOI» 0Y 6D £9) 0la]
@RAUBOmIE2J0B0nia {len)MMENE.  GRING02}$)AIM 2 ljaUeM@TIN AlEWORIG)IM KMV
@BBUWHBHLI0 BEO 2)RI0N0 BCO M Jo BEO AMUDIMI(@ARIHEMM) MV B0 M6
830@22la {leeyam). @RAIV}HS OWIRHOMP}EM@alMSBS QIO 20W)o BREEBHM @HAD.

al03UINIO & ClEOe|5aI0)es (marginalised) quoadlmyeamm)o &19og (subalterm) avoadlimy



ISSN 0975-8941
Research Lines (Vol. XII No. 1&2) June-December 2019 @

HAINOHOSH GROIWHSIAN TVOACI®UORIWOS BONBIEM DAOVENOl2)SS alOMEEBUI. @A
"EMIHHHQS)INAUODS EBHIal®OalBBUE @106l2 01N @IEMINSIajo, GRAIOYDS UOIB®1E:>6M
OOIMS8 20BYEBUY @REMIAUIHO)HW)o O2IYIN@OEM MAWOS oGV alBlGlaldHyo. al)aH
eMOIM) AlEW®OIEBIMM MV2}a06EBUWB AWl VAMICWINS HWVIBHTMP)EGMDILN)BH®)o,
@RAIOYOS alOMEBBUILS BH)S)MBI (VDRLEOGAUDBHD)0, AV 2eMOIMMIAA W] HB)0S afladent
LIGOMIRS @RI @RYAIGOTIa]) alClHNOq|S)HWI0 HaIYIAD D HIrICLISOMI0S, @o@IRTaIm alsl
SSIT allG3e0021mIM) 2OMBHWIW] 2ICIW RMAVAAOEBRIOS GOODMALAIOMD@HIA) (AlTVS]
WIOMNBAD BN,

®)0la) 03
1. Lilyan Kesteloot, Black Writers in French, p. 103.

2. Susan Frutkin, Aime Cesaire: Black between Worlds, Monograph in International affairs, p.22.

3. &d. MVoflBomm, GRYOlEOM BHAl®, alj0o.44



ISSN 0975-8941
@ June-December 2019 (Vol. XII No. 1&2) Research Lines

Voice of the Silenced as Depicted in
the Novels of Shashi Deshpande

Priyadarshini. S.
Assistant Professor, Department of English,
NSS Hindu College, Kerala

Received: 20th November 2019 Accepted: 26th December 2019

ABSTRACT

The novels of Shashi Deshpande play a significant role in making women’s personal and social life
meaningful. Empowerment of women are factors which decide whether a woman can participate in
social activities or not. These factors not only allow her to participate in decision-making, but also play
an important role in her social life. This shows that although empowerment is theoretically possible, it
has only restricted significance. The discourses on woman are one from which women, imaginatively,
economically and politically disembowelled, are effectively excluded. In post-colonial patriarchal culture,
naming strategies have an over determined role, invested with an enticing double force and double
meaning. The present study is an attempt to focus on the protagonist of Shashi Deshpande.

Key Words: Indian novels - Feminism - Empowerment - Survival - Patriarchal - Awakening

An empowered woman can realize her selthood and play a significant role in making her personal
and social life meaningful. Empowerment is not only related to her abilities, but to customs, traditions,
and religious practices that either provide or restrict the space for her to bloom. They are the factors
which decide whether a woman can participate in social activities or not. These factors not only allow
her to participate in decision-making, but also play an important role in her social life. This shows that
although empowerment is theoretically possible, it has only restricted significance. The discourses on
woman are one from which women, imaginatively, economically and politically disembowelled, are
effectively excluded. In post-colonial patriarchal culture, naming strategies have an over determined
role, invested with an enticing double force and double meaning.

The awakening of consciousness among women are climaxed into a new wave called feminism
began at the close of World War I. It led to a change in all aspects of women’s life, especially regarding
free thinking and creative pursuits. The long-denied power to name, to confer meaning, and thus to
control material reality, are all the more powerfully practiced and gratifyingly exercised when finally
acquired. The Indian women novelists, especially those who emerged after 1980, questioned the very
concept of male hegemony by presenting before the public their overwhelming aspirations and sexual
radicalism. These novelists gave primary significance to the portrayal of self in all its vulnerabilities and
protested against the limitations of women’s lives.

The force of Deshpande’s denunciation of women'’s lives relates to the way she is able to universalise
their condition, chiefly by drawing similarities between Saru, Indu, Jaya, Urmila and a variety of other
female figures. When read from the perspective of the ‘peripheral’ figures in the novels of Shashi
Deshpande, we are able to construct a varied reading of the novels, highlighting the survival strategies
resorted to by these characters.
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There are frequent shocks of recognition in the novels that create existential problems for educated
women characters. There are moments in the novel where the irony is subtle, but so realistic that it will
certainly produce a completely different reading of women characters facing survival problems. It is
through these moments of recognition that one more interesting aspect of the patriarchal set-up is revealed:
the perpetrators of the power structures within the family circle are most often women, and it is the
relationship of one woman to another woman mediated through a man that re-inscribes the power of a
woman over another woman. These are the women who have internalised patriarchy by making marriage
a centre of exploitation.

The institution of marriage is sought after, as it offers the possibility of exerting power. The very
structure of the dominant part of the Indian society which makes it possible at one stage for a woman to
exert power over another woman, even while being the subject of subjugation herself, is something
which prevents any attempt at universalising. Added to this, the differences between the classes are so
great that the condition of women belonging to different classes cannot be universalised in spite of these
moments of universal relevance.

In That Long Silence, the protagonist is able to be herself because she has been created with a
proficiency to express herself — to write. Likewise, Saru in The Dark Holds No Terrors, knows about
the intensity of the crime from which she suffered throughout her life. This given position of the writing
—thinking-ennobled middle class woman allows the protagonists to think the way she thinks. However,
the concluding sections of the novels seem to suggest that one cannot come out of this labyrinth during
one’s life time. The narration once more seems to be echoing the chakravyuha theory of Urmilla in The
Binding Vine. 1t is as if the conflicts faced by Jaya and Saru are resolved in the form of some kind of
uniqueness, which is perhaps possible only to somebody like them, with a superiority conferred upon
them because of the ability to think and write.

To write, to have enough money to buy time, is opulence in Indian society, especially in a class
which Shashi Deshpande seems to be representing through her novels. But Deshpande’s protagonists
are often aware of their reliance on the other class of women who, by offering their own services at a
cheaper rate, make it possible for such inventiveness to exist. There are really no solutions being offered
by the novels. The chakravyuhatheory seems to be so embedded in the novel that there is no possibility
for an easy solution.

The critical readings of her novels show that there is a monolithic concept which all of them are
talking about: the Indian women frayed between tradition and modernity. She is the one who is in search
of self-identity; she is the one who tries to shape her identity in a sexist society, she is a free thinker who
is searching the means of survival to grapple with the male sex.

Saru’s mother in the The Dark Holds no Terrors is a patriarchal mother, who exploits male power for
survival. As it is true that the childhood moulds a person’s individuality, Saru’s defiance against her
mother can be viewed from her childhood onwards. Her mother is pictured as a person who never
understands her daughter and is always the first in blaming her. What might have made her mother do
these strange things is a question to be pondered.

At first reading, the mother seems to be the only person responsible for the downfall of her daughter.
But when we go deep into the novel the mother stands as a deep rooted symbol who visualizes her own
image in Saru. The mother might have gone through a past which she detests, and Saru, being her
daughter, is seeing her own self in her daughter.

Saru’s mother can be seen as a person who hates girlhood, womanhood, there by hating her only
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daughter to the core. She is wearing a mask of patriarchy and hiding her self behind the man-made mask.
Saru does not give the impression that she is anti-mother, but while trying to sort out her relationship
with her husband’s split personality, she reconciles with her mother. Her mother had refused to see her
daughter till she died, and this created in Saru a feeling that it was because of her mother’s curse that she
was having an unhappy married life. The mother is seen as a dominating person, controlling the whole
household activities — a dictator who has her own view points regarding each and every aspect of life.
As nothing is known regarding her mother’s childhood, we cannot blame her for Saru’s misery.

Sarita’s survival instincts are triggered when she becomes a rape victim in the hands of her own
husband. Manu’s sadistic attack on her body and soul terrorizes her, and she kills herself. Here Shashi
Deshpande reveals the brutality of male dominance in thwarting the victim’s will-power. Her home
becomes a place of terror, and that becomes unbearable for her.

Saru faces adjustment problems throughout her life. He terms these as the primary adjustment and
secondary adjustment. These adjustments are responsible for all sorts of mental traumas in the life of a
girl child. Primary adjustment means adjusting with the family and secondary adjustment is related to
the society. Saru is a helpless, mal-adjusted victim, and is always in a state of flight from reality.

In the novels of Shashi Deshpande, the female protagonists point out the mad reality of all family
relationships, the farcical nature of all marriages and the illusory quality of all human relationships.
These unhappy, unsatisfied women occupy the centre stage in Desai’s and Deshpande’s fiction. They
prove to be a more attractive, more rich and finely tuned beings than all the doers and achievers one has
come across so far. Through characters like, Sita, Sarita and Jaya, the novelists pleads for better role
models and support structures for women, especially women who are facing survival threats from both
family and society. Here all the protagonists take escapism and loneliness as the only ways to survive.
The difficulties of bridging the gap between aspiration and reality, of juggling domesticity, love, children,
career and emotional fulfilment, leave women exhausted, often on the verge of mental crisis. The existence
of such a malaise in India and outside world points out the tension involved in contemporary living.

For Deshpande’s protagonists, the way to self-discovery and strength is not a series of events in a
sequential movement in time. She uses both first and third person narrative for the recapitulation that
builds the novel. Memories that break the sequence of time float in effortlessly by association of ideas,
which carry significations brought out by meaningful juxtapositions. To be true to herself, woman has to
excoriate the film of superimposed attitudes and role. Her emancipation is not in repudiating the claims
of her family, but in drawing upon untapped inner reserves of strength.

Sweeping changes in the status of women may still be a faraway dream for the feminine aspirants of
freedom, yet it cannot be denied that they form a large majority of human society. The protagonists of
the discussed novels inspire women to fight silence and express themselves by creating a mark of their
own. They are not simply malcontented or rebellious women who consider the male gender the sole
cause of all their ills. The new women emerging from the cocoon of trials flash their beautiful wings, and
are ready to take on the world of reality. The gradual transformation of their individuality seeks new
dimensions, exploring the vicissitudes of life. They exhibit their inner strength and reserve, thereby
proving to the world at large that they can silently challenge the suzerainty of man, and still emerge
victorious. The stories of Saru, Jaya, Urmila, Kalpana and so on, show their enormous resilience and
optimism. They prove themselves to be as resilient and resourceful as mother earth supporting,
strengthening and enduring everyone around them. Woman becomes the progenitor and sustainer of the
human species: the guardian of culture and the advocate of tolerance and acceptance.
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