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Norileca indica (Crustacea: Isopoda, 
Cymothoidae) Infects Rastrelliger kanagurta 
Along the Malabar Coast of India – Seasonal 
Variation in the Prevalence and Aspects of 
Host-parasite Interactions
Helna Ameri Kottarathil2, Amrutha Vani Sahadevan1, Rijin Kattamballi2, and Sudha Kappalli1,*
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This paper reports seasonal variations in the prevalence of host-parasite associations between Norileca 
indica, a cymothoid, and the Indian mackerel Rastrelliger kanagurta along the Malabar Coast of India. 
Eighty-eight marine fish species belonging to diverse families were examined, and only R. kanagurta was 
shown to be parasitized by N. indica, indicating a narrow host specificity. The prevalence, mean intensity, 
and abundance were 30.70, 1.71, and 0.52%, respectively. Different life cycle of this parasite, from larva 
to adult, infect the host fish. In most instances, a pair of N. indica infected the host, and in these instances 
a male-female combination was the most common (89.17%). The monthly occurrence of N. indica was 
charted for a period of 38 months (July 2012 to July 2014; March 2017 to March 2018), and statistical 
comparison of the data showed a significant difference (p < 0.001) among seasons. A positive correlation 
(r = 0.40) was observed between the size of female parasites and that of their respective host fish. 
There was a positive correlation (r = 0.78) between the size of female parasites and their fecundity. In all 
instances, adult N. indica individuals were found to specifically attach to the mucus membrane of branchial 
operculum, causing visible physical damage, including atrophy (reduced length) of the gill filaments 
and overall loss of gill normalcy. Furthermore, permanent occupancy by female N. indica resulted in the 
formation of a deep pit in the gill chamber floor and also caused atrophy of gill filaments. Overall, our 
findings yielded a greater understanding of the occurrence, season-wise prevalence, and potential host-
parasite associations of N. indica.

Key words:	Parasitic cymothoid, Prevalence, Seasonal variation, Host-parasite association, India.
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BACKGROUND

Cymothoids are obligate ectoparasitic isopods 
comprising 40 recognized genera and more than 380 
species, which infect a wide range of marine and 
freshwater fishes worldwide (Ahyong et al. 2011; Trilles 

1969 1994; Smit et al. 2014 in review; Aneesh et al. 
2015, 2018; Panakkool-Thamban et al. 2016). They 
have attracted the attention of researchers worldwide as 
they have deleterious impacts on the health of host fishes 
and thereby seriously limit aquaculture productivity and 
economic viability (Adlard and Lester 1994; Bunkley-
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Reproductive System in the Male Phase of a 
Parasitic Isopod (Crustacea) – Morphological, 
Histological and Ultrastructural Evidence 
for Sequential Protandrous Hermaphroditic 
Changes
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This paper reports the protandric hermaphroditic changes in the reproductive system of the male-
phased Norileca indica, a cymothoid that parasitizes the scombrid fish Rastrelliger kanagurta. Each part 
of N. indica’s paired reproductive system lies on either side of the gut. This study considers the three 
successive size classes of the male phase – designated as M1, M2 and M3 – using light microscopy 
and ultrastructural methods. The testis comprises of three bulged sac-like lobes labelled t1, t2 and t3, all 
of which open into the ovary of their respective side. The vas deferens, which emerges as a posterior 
extension of the ovary, opens into the penis and the distal end of each oviduct leads to a sealed gonopore 
on their respective sides. Each testis lobe (t1/t2/t3) displays clusters of germ cells undergoing stage-specific 
differentiation. Spermatids undergoing sequential changes associated with spermiogenesis keep close 
proximity to somatic accessory cells. The characteristic histological changes associated with protandric 
hermaphroditism are visible in the ovaries of sequential size classes (M1, M2 and M3). In early M1, 
besides spermatophores, the ovary has abundant polymorphic nuclei; in the mid/late M1, the posterior 
ovary has abundant spermatophores, anterior displayed oogonia, previtellogenic oocytes and two distinct 
forms of follicle cells. In M2, the anterior ovary shows compactly arranged oocytes while the posterior 
region accommodates spermatophores – fewer, however, than during M1. The entire ovary during M3 is 
crowded with previtellogenic oocytes, which marginalize the spermatophore passage. The vas deferens of 
the smallest M1 lack spermatophores. As the size class progresses through late M1 into M2 and M3, the 
posterior vas deferens is filled with spermatophores, which closely associate with the glandular epithelial 
lining.

Key words:	Norelica indica, Protandric hermaphroditism, Male reproductive system, Testis, Ovary, 
Spermatogenesis, Spermiogenesis.
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BACKGROUND

Cymothoids, the parasitic isopod crustaceans, 

are known to be obligatory parasites of fishes from 
diverse ecosystems and cause deleterious impacts 
on them (Trilles et al. 2011 2012; Elshahawy and 
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Copepod (Crustacea) infection on Oil sardine, 
Sardinella longiceps Valenciennes, 1847 
(Actinopterygii; Clupeidae) - First report 
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Among the Clupeidae, the oil sardine, Sardinella longiceps, 
Valenciennes, 1847 dominates the catches of commercial boats in 
India. Despite two reports on isopod infection, no further 
information on parasitic crustacean infection on this fish species 
was available to date. Between June 2014 and April 2018, we 
examined 1513 specimens of S. longiceps, obtained from Cochin 
and Malabar Coast (Kerala, India) where we report for the first 
time the exclusive infection of this fish by the Lernaeopodid 
copepod, Clavellisa ilishae. This parasitic copepod was observed 
on the gill arches of the host collected from Malabar Coast; the 
specimens were all sexually mature females bearing egg sacs. 
Curiously, this copepod parasite was recovered only in a period of 
three months from October to December in the year 2017 even 
though the observation was continued for a total of 4 years from 
2014-2018. This observation must be addressed further in terms of 
ecological impacts. 

[Keywords: Clavellisa ilishae, First report, India, Parasitic 
copepod, Parasitic parameters, Sardinella longiceps]  

Introduction 
Clupeids, representing the significant proportion of 

the marine fish biomass are highly vulnerable for 
infection by parasitic crustaceans and in several cases 
it leads to the economic losses in fisheries1-8. Among 
them all Sardinella sp. in general and Sardinella 
longiceps (oil sardine) in particular dominate the 
commercial catches landed in India9,10. Surveying 
through the literature, only two reports are available 
on the parasitic crustacean infection on S. longiceps 
and in both cases it was by the isopods11,12. Although 
a few reports of parasitic copepod infection in some 
Sardinella species (Sardinella fimbriata, S. aurita,  
S. albella, S. gibbosa)13-19 are available, such  
reports in S. longiceps are nil to date. In this context, 
the present paper is relevant as it appears the first 

report on the parasitic copepod infection on  
S. longiceps. 
 
Material and Methods  

The present study was conducted during June 2014 
to May 2018. Marine fishes were collected afresh 
directly from the local fishing boat harbored at 
Ayyikkara (11°51' N, 75°22' E), Azhikkal (11°56'00” 
N, 75°18'00” E), Chombala (11°39' N, 75°33' E) of 
Malabar and Toppumpadi harbour in Cochin 
(10°18'00” N, 76°17' E). Immediately after collection, 
the fish body parts including body surface, buccal 
cavity, branchial cavity, lateral line region, cornea, 
inner wall of the operculum, fin rays, caudal lobes and 
gill filaments were closely examined for infection by 
the parasitic crustacean with the help of magnifying 
lens. The recovered Clavellisa sp. were immediately 
removed from the gill arches and preserved in 70 % 
ethanol20 for further observation to identify the 
parasite at species level. The parasite along with the 
infected host fish was brought to the laboratory in 
order to have a close examination of the site of 
infection for further study on host fish and parasite. 
The parasite and its site of infection on the host fish 
were observed under dissection microscope and stereo 
microscope (Leica- S6D; 4X) as well.  

The taxonomic identification of the recovered 
parasitic copepod was performed according to Pillai17. 
Photography of the host fish and the parasite was done 
using both Olympus (µTOUGH- 3000) and camera 
attached with stereo microscope Leica- S6D. 
Parasitological parameters [Prevalence (P %) = the 
number of infected hosts / the number of examined 
hosts x 100; Mean Intensity (I) = the number of 
parasites recovered/ number of fishes infected] were 
calculated according to Bush et al21. Host nomenclature 
and fish taxonomy were performed based on Fish Base 
(Froese and Pauly22). Voucher specimens of C. ilishae 
(accession no. CI- 01F, CI-02F, CI-03F) were 
deposited in the Parasitic Crustacean Museum, 
Crustacean Biology Research Laboratory, Sree 
Narayana College, Kannur, Kerala, India.  
 
Results and Discussion  

A total of 1513 specimens of Sardinella longiceps 
were observed during the study period (Table 1). 
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Evaluation of Algal Biodiversity along Western Coasts of India;
A Review

Athulya K and *Dr. T. Anitha
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Abstract

Assessment of regional diversity of marine algae is the preliminary step of phycological researches. Current paper reviews
various works that have been undertaken for the examination of algal biodiversity at different states (Gujarat, Maharashtra and
Goa) of southern coast of India. The commonness and variations among different states of the same coast has been studied and
indexed.

Keywords: Biodiversity, Algae, Phycological.

Introduction

Algae, the simplest groups of plant kingdom have
recently become a main attraction of biological and
medical research for their potential constituent
phytochemicals are known to contain various nutritive
and medicinal compounds. In medicine itself algae are
being tested for its suitability in manufacturing various
pharmaceuticals, while in biological researches, its
nutritional assay, extraction and separation have

already been shown their miscellaneous content of
beneficial minerals and nutrients. As all these
properties of algae make them an interested field of
botanical researches, it is important to primarily assess
the biodiversity and richness of these groups. Current
paper reviews the algal survey works undertaken by
various authors along the western coasts of India, i.e.,
along the selected coastal areas of Gujarat,
Maharashtra and Goa (Figure 1).

Figure 1: India Map showing Western coast
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Algal Biodiversity along Southern Coasts of India: A Review
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Abstract

Recent studies of phycological researches have shown that marine algae should be given with the equal consideration like any
other groups of plant kingdom, primarily because these groups of plants also play or can also play a great role in human life when
used in a sustainable manner. Thereby, finding of algal resources has evolved to be a chief necessity for phycological research.
Along with the biodiversity assessment, comparing those survey works that has already undertaken can provide more information
regarding with the establishment of new species, vanishing off of existed species, migration or invasion of species etc. Current
paper reviews marine algal wealth along southern coasts of India and the comparative analysis of distribution, occurrence and
richness of species along the different coastal areas of the southern coast.

Keywords: Phycological, Marine alga, Invasion

Introduction

India has a coastline of about 7500 km including those
of islands of Andaman & Nicobar and Lakshadweep.
It harbors unique marine habitats which display a wide
variety of marine biological diversity. The variety of
coastal ecosystems along the Indian coastline includes
estuaries, lagoons, mangroves, backwaters, salt
marshes, rocky coasts, sandy stretches and coral reefs.
These marine habitats play very significant role in
ecological and economical stability of the country. It
has an Exclusive Economic Zone (EEZ) of around 2.5
million sq km and accounts for about 8% of the global
biodiversity (Oza, 2005).

Among the various marine organisms, seaweed plays
ecologically and economically important role as they
exhibit various properties which make them suitable to
be used in many economic purposes like medicine,
food, industry etc. Thereby Phycology or study of
algae has become an interested field in botanical
researches. It is important to primarily assess the
biodiversity and richness of these groups as a
preliminary step of phycological researches. Current
paper reviews the algal survey works undertaken by
various authors along the southern coasts of India, i.e.,
along the selected coastal areas of Kerala, Tamil Nadu,
and Karnataka (Figure 1).
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Jacaranda Mimosifolia. D.Don.; – a powerful 
solution for environmental degradation caused by 

urbanization in urban greening  
Dr. Arul Sheeba Rani. M1, Dr. Mary Josephine. R.2, Athulya. K3 
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Abstract: Urbanization is a process that leads to the growth of cities due to industrialization and economic development, and that 
leads to urban- specific changes in specialization, labor division and human behaviors. Most part of the environment destroyed 
by the urbanization. It leads to environment become changed their properties. Changes in Air Quality: Human activities release 
a wide range of emissions into the environment including carbon dioxide, carbon monoxide, ozone, sulfur oxides, nitrogen 
oxides, lead, and many other pollutants. Changes in Patterns of Precipitation Cities often receive more rain than the 
surrounding countryside since dust can provoke the condensation of water vapor into rain droplets. Erosion and other changes 
in land quality: Rapid development can result in very high levels of erosion and sedimentation in river channels. The blue 
jacaranda has been cultivated in almost every part of the world where there is no risk of frost; established trees can however 
tolerate brief spells of temperatures. Urban greening controls the environmental changes due to the urbanization.  
This paper focuses mainly on the role of Jacaranda mimosifolia one of the main urban forestry crop, in urban greening and its 
impact on the mineralization of urban soil. 

I. INTRODUCTION 
The population of India is growing at the rate of about 17 million annually which means a staggering 45,000 births per day and 31 
births per minutes. If the current trend continues, by the year 2050, India would have 1620 million populations. Due to uncontrolled 
urbanization in India, environmental degradation has been occurring very rapidly and causing many problems like shortages of 
housing, worsening water quality, excessive air pollution, noise, dust and heat, and the problems of disposal of solid wastes and 
hazardous wastes (Uthara et al., 2012). 
1) Pollution: Pollutants are often dispersed across cities or concentrated in industrial areas or waste sites. Lead- based paint used 

on roads and highways and on buildings is one such example of a widely dispersed pollutant that found its way into soil. 
Burying tremendous amounts of waste in the ground at municipal and industrial dumps.  

2) Degraded Water Quality:  The water quality has degraded with time due to urbanization that ultimately leads to increased 
sedimentation there by also increasing the pollutant in run-off. Modification of Habitats: The fertilizers that spread across lawns 
find its way into water channels where it promotes the growth of plants at the expense of fish. The waste dumped into streams 
lowers oxygen levels during its decay and cause the die-off of plants and animals.  

3) Pollution Control: Pollution in cities as a form of pollutants includes chemicals, particulate matter and biological materials, 
which occur in the form of solid particles, liquid droplets or gases. Air and noise pollution is common phenomenon in urban 
areas. The presence of many motor vehicles in urban areas produces noise and air pollutants such as carbon dioxide and carbon 
monoxide. Emissions from factories such as Sulphur dioxide and nitrogen oxides are very toxic to both human beings and 
environment. The most affected by such detrimental contaminants are children, the elderly and people with respiratory 
problems. Urban greening can reduce air pollutants directly when dust and smoke particles are trapped by vegetation. Re-search 
has shown that in average, 85% of air pollution in a park can be filtered (Sorensen, 1997). 
 

II. MATERIALS AND METHODS 
Using standard methods dried powders of both the fresh leaf sample and leaf litter sample are tested for their mineral content. 100 
grams of each sample were tested and monitored. Then the estimated values are compared to find weather the fresh leaf or leaf litter 
contain more minerals. 
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Abstract

Pennellid copepod Peniculus fistula fistula  (Nordmann, 1832) (Synonym: Peniculus fistula  Nordmann, 1832,
Aphia ID: 745880), a worldwide distributed species, has been recovered from at least 19 teleost families. The
present paper reports for the first time from the Malabar coast (South India), not only the existence of a new host
family, Clupeidae, hosting this parasitic copepod species (P. fistula fistula) but also their season dependent
hosting. A total of 123 marine fish species, belonging to 77 genera and 38 families surveyed along the Malabar
coast, only the clupeid, Anadontostoma chacunda (Hamilton, 1822) was shown to be infected by this copepod
species; all the recovered (copepod) parasites were invariably found attached at the mid portion of the caudal fin
lobes and lying parallel to the host body, indicating the strict site-specific parasitisation. There is a discrete
seasonality in the prevalence (P<0.05) as the sign of infection was noticed during the period from September to
May with relatively high prevalence during winter months (November–January). During the monsoon months
(June–August),  the  host  fish  was  found completely  free  from Peniculus  infection.  Interestingly,  all  the  229
recovered specimens (P. fistula fistula) were gravid females having paired uniserrate egg sacs with the length
more than its own body length.

Key words: clupeid fish, Peniculus fistula fistula, host specificity, seasonality, prevalence

Citation: Kattambally Rijin, TMV Mumthaz, Kappalli Sudha, Anilkumar Gopinathan. 2019. Clupeid fish hosts a Peniculus sp. (Pennellidae,
Siphonostomatoida, Copepoda)—First report on new host and season dependent prevalence. Acta Oceanologica Sinica, 38(12): 118–125,
doi: 10.1007/s13131-019-1517-0

1  Introduction
Copepods are known to be one of the most recognized crusta-

ceans that parasitize on fishes. More than 2 000 species of cope-
pods are known to infect the marine and the freshwater fishes.
They are found all over the external body surface of the host as
well as in more sheltered microhabitats (Arnal and Morand,
2001; Nagasawa, 2015; Youssef et al., 2016; Abdel-Gaber et al.,
2017). These parasitic copepods draw considerable attention of
researchers worldwide, on account of their economical, ecologic-
al and evolutionary impacts (Bunkley-Williams and Williams,
2009). Pennellidae, one of the major families of parasitic cope-
pods, comprises 140 species belonging to 20 genera and most of
them appears to be mesoparasites of marine fishes and aquatic
mammals (Boxshall and Halsey, 2004; Ho et al., 2007; Uyeno and
Nagasawa, 2010; Ismail et al., 2013; Moon and Choi, 2014).
Among them (Pennellidae) Peniculus forms the largest of all gen-
era, comprising 14 valid species (Maran et al., 2012). Their mem-
bers are highly transformed ectoparasites which generally prefer
to infect the body surface and fin rays of actinopterygian fishes
(Ismail et al., 2013; Moon and Choi, 2014). The fishes, Terapon
jarbua (Terapontidae) and Daysciaena albida (Sciaenidae) from

Indian waters host P. teraponi and P. sciaenae respectively
(Gnanamuthu, 1951). Peniculus ostraciontis was found to parasit-
ize the fins of rock fish, Sebastes schlegeli (Sebastidae) along the
Korean coast, humpback turretfish, Ostacion gibbosum (Ostra-
ciidae) and Lactophrys sp. (Ostraciidae) along the Japan coast
(Choi et al., 1996). Peniculus truncatus infects the dorsal fin of
Korean rock fishes such as Sebastes schledge and S. oblongus
(Maran et al., 2012). Peniculus minuticaudaeis shown to infect
four species of Monocanthid fishes Stephanolepis cirrhifer,
Thamnaconus modestus, Aluterus monoceros and Paramon-
ocanthus japonicas and a Chaetodontid fish Roa modesta from
Japan (Alexander, 1983; Okawachi et al., 2012). Peniculus fistula
fistula von Nordmann, 1832 (Synonym-Peniculus fistula von
Nordmann, 1832) which appears as more or less widely distrib-
uted parasitic copepod being recovered from at least 19 teleost
families (Vidjak et al., 2008; Bunkley-Williams and Williams,
2009). However, surveying through the literature, not even a
single report showing the instance of clupeid fish being parasit-
ized by any species of Peniculus. It is at this context, the present
paper reports for the first time from the Malabar coast (South In-
dia), not only the existence of a new host family, Clupeidae, host-  
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ABSTRACT 
In India, Buy Now Pay Later (BNPL) services or schemes have not only become popular recently but are also 
dominating headlines as the new ‘buzzword’ of digital finance. This study attempts to investigate the factors 
that influence the consumers in the Kannur District of Kerala to make transactions and purchase products by 
making use of this mode of payment. This study also deals with the customer’s perception towards the BNPL 
schemes and services. Data for the study were collected primarily from the users of BNPL services and the 
collected data were analysed and interpreted with the help of statistical tools such as the Mann-Whitney U test, 
Kruskal-Wallis H test, etc. The results of the analysis show that that there exists no significant difference 
between males and females in their perception towards the BNPL mechanism.  It also revealed that different 
income groups have no difference in their perception level. The study also tried to understand the spending 
patterns of BNPL users and found there is no association between income of the customers and their spending 
pattern. 

Keywords: Buy Now-Pay Later, BNPL, FinTech, EMIs, Consumer Credit 

1.  INTRODUCTION 
Buy now, pay later (BNPL) has become a hot topic in the financial world and it were in usage in western 
countries for the past few years. According to Worldpay, Inc. BNPL is the fastest-growing e-commerce 
payment method and is projected to triple its market share in North America by 2023. According to Marketing 
Week, a recent Thisismoney.co.uk survey found nearly one in five consumers say that they wouldn’t shop with 
a retailer who didn’t offer some sort of BNPL scheme. In India too, the BNPL has become the latest trend in 
consumer financing as well as an instant hit. 

As the name suggests, BNPL schemes allow consumers to buy a product or use a service and make payments 
later at the end of a stipulated time period. A BNPL service or scheme allows a customer to buy products from 
its partner merchants online or offline and pay back its price within a pre-determined time period of say 15-30 
days. In short, the BNPL facility allows consumers to buy an item and pay later in interest-free instalments. 
BNPL schemes are growing fast across the country since customers find such schemes not only interesting and 
convenient but also they find such services affordable. 

Several FinTech companies, as well as e-commerce sites, are offering BNPL schemes as a mode of payment in 
various online transactions as well as offline purchases. Recently, even India Post has come up with an idea, 
Book Now, Pay Later. Reliance JIO, the largest telecom company in India, introduced “Recharge Now, Pay 
Later facility”, an Emergency Data Loan facility that allows users to purchase a data pack and pay for it later. 
MakeMyTrip, one of the popular online travel companies in India, has been offering a scheme named “Travel 
Now, Pay Later” to selected customers whereby a customer can book a hotel or tickets by just paying a small 
amount and the remaining balance can be paid later in instalments. All these show the ever-increasing 
popularity of BNPL schemes. In fact, such schemes are becoming popular among the customers belonging to 
the millennials and Generation Z categories. Some of the companies offering BNPL services include PayTM 
(PostPaid), Flipkart (PayLater), Amazon (Amazon Pay), LazyPay, Simpl, Slice, MobiKwik (Zip). BNPL service 
providers typically target millennials who do not have credit cards. Some of these services even offer a micro-
credit limit from Rs 100 to Rs 50,000 depending on the customer’s credit profile. 

2.  REVIEW OF LITERATURE 
Madiha Khan and Shejuti Haque (2020) conducted a study to identify the factors that influence the consumers 
in Dhaka city to make transactions and purchase products using BNPL mechanism. They found out that 
education, increase in the demand for luxury goods and improvement in the standard of living availing this 
payment mode have a significant impact on increasing the value of yearly purchase of products through buy 
now-pay later mechanism. This increase in the expenditure also revealed the impulsive purchase decision of the 
consumers. 
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ABSTRACT 
Digital financial inclusion ensures that the marginalized and 
underserved population has digital access to and use of formal 
financial services. Such services should be personalized to the needs 
of consumers and delivered responsibly, at a cost that is both 
affordable consumers and fair for suppliers. For both individuals and 
companies, the digitalization of finance can reduce costs and open up 
new market and livelihood opportunities to help nations rebuild better 
after Covid-19. This study assesses the extent of digital financial 
inclusion and measures the awareness and usage level of digital 
financial services among tribal people in Kasaragod district, Kerala. 
The results showed that there is association between age of the 
respondents and the period of using digital financial services and also 
there is no significant difference between males and females in usage 
of digital financial services. The study reveals that people having 
different educational group have different level of awareness about 
digital financial services. 
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INTRODUCTION  
The covid-19 global health crisis, which has quickly 
become an economic crisis, is seriously threatening 
people’s livelihoods around the world. Financial 
inclusion implies the provision of financial goods and 
services at an affordable cost to low-income and 
marginalized communities in order to enhance their 
access to financial services and to grow their 
investment habits. Digital financial inclusion requires 
the introduction of digital means of cost reduction to 
access the already financially excluded and 
underserved population with a variety of formal 
financial services that are provided responsibly at a 
cost that accessible for consumers and sustainable for 
suppliers. 

Cash transfer digitalization connects more users to 
transaction accounts, and mobile based financial 
services offer easy access even remote areas. All 
these developments add up to the rate of the poorest 
segment of society’s inclusion in the formal financial 
channel. The use of digital technology to reach the 
unbanked population is one of the most recent  

 
initiatives adopted by the RBI in the field of financial 
inclusion, bringing up great potential for financial 
services. In this context, digital platforms are 
expected to deliver low-cost financial services to both 
the poor and rural people, particularly in rural or 
distant locations, increasing digital financial access 
and therefore providing high-quality, accessible 
financial services. Digital technology continues to 
penetrate every nook and cranny of the country, 
transforming people's lives. However, it is unclear if 
these stages reach the bottom of the pyramid, and 
whether the general public is familiar with 
disadvantaged populations, such as tribal people, and 
digital innovation. 

REVIEW OF LITERATUREs 
Dr. Shafeer P S (2019) conducted a study on usage of 
digital financial services among youth form the 
college campus in Kerala by using purposive 
sampling method for data collection. The study 
concluded that most young people use mobile 
banking services at a moderate level, so the level of 
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ABSTRACT 
In recent years, the range of financial products and services have risen tremendously owing to 
the development of financial markets and due to the improvements in technology. The ever-
increasing number of investment options, along with an abundance of information, makes it 
challenging for investors to make sound investment decisions. This emphasizes the relevance 
of being financially literate, which will help the investors in improving their understanding 
about financial matters. Financial literacy will assist an investor in managing personal 
finances, provide familiarity regarding the various financial products, risk and returns 
associated with them, and assist in making the most use of their financial resources. Financial 
literacy has received a great deal of attention in recent decades, since it enhances self-reliance 
and empowers individuals. It also helps in improving the quality of financial services and 
contributes to a country's economic growth and development. Considering the growing 
relevance of financial literacy, an attempt is made through this paper to evaluate the level of 
financial literacy in India and its impact on investment behaviour of investors by conducting 
an analysis based on the available literature. Data for this purpose was collected from various 
secondary sources like websites, research papers and articles. It was found that financial 
literacy in India is comparatively low. Hence it is recommended to enhance financial literacy 
level of individuals by providing them with financial knowledge and education. 
Keywords: Financial Literacy, Financial Knowledge, Investment preference, Investment 
Behavior. 
 
 
INTRODUCTION 
In recent years, the range of financial products and services have risen tremendously owing to 
the development of financial markets and due to the improvements in technology. The ever-
increasing number of investment options, along with an abundance of information, makes it 
challenging for investors to make sound investment decisions. This emphasizes the relevance 
of being financially literate, which will help the investors in improving their understanding 
about financial matters.  
Financial literacy is the combination of awareness, attitude, skills, knowledge and behaviour 
needed to make informed financial choices and ultimately, accomplish one's financial 
objectives. It involves providing familiarity of financial products, managing personal finance 
and assisting in the effective use of financial resources. Being financially literate enables an 
individual to understand his current financial conditions and as well as strategies for 
improving it. This will improve their financial wellbeing. Financial literacy enhances self-
reliance and empowers individuals. It also helps in improving the quality of financial services 
and contributes to a country's economic growth and development. Thus, financial literacy is 
seen as a crucial component in fostering financial inclusion and eventually, financial stability. 
OBJECTIVE OF THE STUDY 

 To evaluate the level of financial literacy in India and its impact on investment 
behaviour of investors. 
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ABSTRACT

Covid19 have been making drastic changes in the entire world even in 
all the spheres of life. All the nook and corners of economy is affected by 
this novel corona virus and Indian economy has been in phase of recovery. 
In this study the impact of Covid 19 on sectoral indices of NSE along 
with the benchmark index Nifty 50 is analyzed in relation to the major 
events happened in India. A short term event windows of all events are 
created and based on the closing price of indices Matched Pair’s t- test is 
used to analyze the data. Pearson’s correlation is also used to know the 
short term movement of market. It’s identified that Nifty 50 always showed 
a tendency to minimize the decline and all the sectoral indices followed 
the same except Nifty pharma and Nifty IT. The increasing number of 
Covid 19 positive cases and fatality rate showed an impact of decline in 
the market.

Keywords: Covid 19, NSE Sectoral indices, Major events

1. Main text

As Sir John Templeton said “The four 
most dangerous words in investing 
are: ‘this time it’s different.’”. The 
minuscule chance of changing the 
nature of stock prices is evident from 
the stock market all the time. Even in 

the current situation we have been 
facing such a different time.  Novel 
Corona Virus is the ruling authority 
today. Every facets of world has 
influenced by its mutation. Covid 19 
has its importance on all the spheres 
of life. World economy has faced 
a crucial time and there isn’t any 
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ABSTRACT 

The outbreak of Covid-19 and the consequent lockdown have affected 

almost all kinds of human activities. It has not only caused a massive health 

catastrophe, but also left the world economy in shambles. Savings and 

investments have always been the foundations of a strong economy. Hence 

in the current scenario, they can serve as the pillars to support the economies 

to survive the global economic crisis. This study is proposed to evaluate the 
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Abstract 
Investment decisions form a major part of every individual’s life. Behavioral finance which puts forward a new dimension in 
the field of finance recognizes that investment decisions are made after considering numerous psychological, economical and 
social factors. One of the important criteria considered while making any such decision is the risk. It includes uncertainties  
associated with the investment opportunity as well as the investors’ risk-bearing capacity. Investors’ risk-bearing capacity is 
in turn determined by numerous other aspects. An effort is made here to determine whether the risk-bearing capacities of 
investors are influenced by the demographic factors and personality traits. 120 investors of Kerala State were selected as the 
sample for this purpose. Analytical results indicated that the risk-bearing capacity is dependent on gender, occupation, and 
monthly income of the investors. Further, it was noticed that those who have low neuroticism scores and high scores in 
agreeableness, extraversion, and conscientiousness took higher risks compared to others. This indicated that neuroticism 
trait was found to have a negative correlation with risk-bearing capacity whereas; agreeableness, extraversion, and 
conscientiousness were found to have a positive relation. The study concluded that factors like demography and personality 
have a strong influence on an investor’s risk-bearing capacity. 
 
Keywords: Demographic Traits, Investment Pattern, Personality Traits, Risk-Bearing Capacity.      
 
1. Introduction 
In everyday life, people take a variety of decisions considering their pros and cons. All these decisions are based on their 
understanding level, age, moral values they hold, their personality, the urgency of the situation, etc. The basic idea behind 
every decision is what will its consequences be, whether negative or positive. Similarly, when one makes an investment 
decision, they consider what returns they will get from investing in that particular product and what will be the risk they 
would be taking while investing. Many factors influence investors’ decisions. Risk is a major component of investment, 
understanding the nature of risk, and the capacity to take risks becomes a very essential part of investors’ decisions. Risk is 
perceived as “an exposure to a proposition of which one is uncertain” (Holton, 2004). The risk associated with an asset 
includes the features of the asset, maturity period, amount to invest, mode of investing, and many more. Hence, at the time 
of decision making regarding any investment opportunity, risk accompanying that product becomes a major constituent of 
that decision (Dhiman & Raheja, 2018). 

     Though traditional finance theories assume investors’ decisions are based on rationality, in actual practice, this is not 
the case. Emotions, personality, personal beliefs, and many other factors influence a person’s decision. Durand, Newby, 
Peggs, and Siekierka (2013) remarked that decision regarding formation of a portfolio is made by giving more importance 
to the risk involved than the price of the securities and returns that will be obtained from them. Another aspect considered 
by investors is the availability of information regarding the securities. These aspects are explained better by the advent of  
behavioral finance, which describes why and how people make investment choices. The investment decisions of a person are 
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ABSTRACT 
Working mothers provide a remarkable contribution to the 
development of our country's economy. There are many changes in 
women's lives in the modern era. The present life of working mothers 
is extremely challenging. The work-family conflict has now evolved 
as an essential and universal problem for working mothers in today's 
world. This study set out to research significant differences in work-
family conflict across the occupation status of working mothers. The 
sample comprises 210 working mothers from the north Kerala region. 
Data was collected through a field survey by using a structured 
questionnaire. Collected data has been analyzed by using various 
statistical tools like one-way ANOVA and Bonferroni Post hoc test. 
The research has revealed that the occupation status of working 
mothers had a significant difference in work-family conflict. The 
Research also revealed that the working mothers in the private sector 
have a greater work-family conflict than others. This result validates 
earlier research findings, where the occupation status had a 
significant influence on work-family conflict among working 
mothers. 
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1.0 Introduction 
The rise in the number of women in the workforce is 
a worldwide phenomenon, and India is no exception. 
In recent days, working mothers experience acute 
stress in balancing between the workplace and home. 
Flexible learning through the use of IT has increased 
their working time and is still engaged in managing 
and administrating along with other related jobs like 
record keeping, office work, conducting the meeting, 
accounting, etc. This has increased working hours 
from early morning to late evening and has affected 
the personal lives of workers in the field. 
In recent decades, the profiles of women's employees 
have changed considerably. Families have changed 
from the traditional position of male breadwinner to 
the position of dual-earning couples (Choudhary & 
Singh, 2016). Women in the pre-centuries were 
restricted to their homes and very few were allowed 
to work in the factories/business/farm sectors/petty 
shops. Rarely some women were permitted to get 
higher education and permission to this was fully 
dependent upon the permission of their  

 
parents/guardians. As the economy grows rapidly, 
women secure more space to get more information, 
education, and jobs. Women practically enter every 
sector/branch of industry. This situation has provided 
an important challenge for working women, to play 
an enhanced role in their homes and to fulfill their 
obligations towards children, parents, husband, 
family, and social societies with satisfaction 
altogether. 
Sometimes, she has to take care of her extended 
family member and as a result, she encounters 
significant stress to maintain a balance between her 
career and family life. Working women are so obliged 
to handle simultaneously many activities and 
increased duties for a balanced professional and 
personal life. With the increased workload, they have 
to encounter significant pressure and strain upon their 
health also. Working mothers have to discharge 
various roles and responsibilities throughout their life. 
When they are unable to balance between 
professional and personal life; conflict takes place. 
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ABSTRACT 

Corporate governance is the involvement of different stakeholders such as 
shareholders, the board of directors, and the company's management in 
determining the performance of the company and direction. In a business, the 
relationship between the owners and, as a result, the managers must be 
strong, and there should be no conflict between the two. This paper seeks to 
summarize the recommendations of the report submitted by the committee on 
corporate governance to SEBI. The committee's report nominated by the 
Securities and Exchange Board of India under Uday Kotak's chairmanship 
represents a significant milestone in Indian corporate governance. On 5 
October 2017, the SEBI Committee on Corporate Governance, headed by Mr. 
Uday Kotak, formed on 2 June 2017, recommended major changes to existing 
regulations. Coming almost two decades after India's first corporate 
governance initiative, in the form of the CII Code released in 1998, the 
committee's recommendations have upped the governance ante. They also 
built on the strong foundation laid by the efforts of previous committees 
entrusted with the issue, as well as the legislative and regulatory changes that 
resulted. The primary objective of this paper is to analyze the Uday Kotak 
Committee Report on Corporate Governance in India. For the purpose of the 
research work, secondary data was used to explain the committee report on 
corporate governance. This paper also explains the basis concept of corporate 
governance. The board's composition, its independence and functioning, the 
involvement of auditors, shareholder engagement and improvement of 
corporate reporting are the subject of several recommendations. Some of the 
most important reforms include an increase in the size of the board of listed 
companies to six members, ensuring that at least half of the listed boards of 
directors be independent. 
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I. INTRODUCTION 

Corporate governance is the system of laws, procedures, and 
processes that guide and regulate an organization (Li, 
S., & Nair, A. 2007). Corporate governance includes 
effectively balancing the needs of the many stakeholders of a 
business, such as shareholders, management, consumers, 
suppliers, financiers, government, and society (Singh. 2013). 
Since corporate governance also provides the mechanism for 
achieving a company's goals, it covers almost every 
management domain, from action plans and internal 
controls to performance assessment and corporate 
disclosure (Bhasin, M. 2012). 

Upon the development of corporate organizational structure, 
the corporate governance framework gained broad 
acceptance and, very peculiarly, it was prevalent throughout 
the world in various manifestations (Bhardwaj, MN., & Rao.  
 
 
 
 

 
2014). The concept of corporate governance has been  
recognized through the establishment and creation of 
various committees and the formulation of various 
regulations throughout the world. As for India, after the  
1991 economic reforms, the Govt. India found it fit to 
respond to changes taking place around the world, and the 
initiatives suggested by the Cadbury Committee Report 
became popular accordingly. To give due prominence to the 
Confederation of Indian Industry (CII), the Associated 
Chambers of Commerce and Industry (ASSOCHAM) and the 
Securities and Exchange Board of India (SEBI) set up 
committees to suggest corporate governance measures 
(Bhardwaj, MN., & Rao. 2014) (Sanan, N., & Yadav, S. 2011). 
The study of different committees helped a lot to streamline 
the organization worldwide. 
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Abstract 
One of the greatest difficulties facing the Indian economy today is the banking sector's non-inclusion in rural India. Any 
traditional bank would find it unprofitable to open a new branch in every village. A payments bank, as defined by the Reserve 
Bank of India, is a new type of bank that works on a smaller scale than a traditional bank and does not carry any credit risk. 
It can perform the majority of banking functions, but it cannot make loans or issue credit cards. The goal of establishing 
payments banks is to increase financial inclusion by providing small savings accounts and payments/remittance services to 
migratory workers, low-income families, small enterprises, other unorganised sector firms, and other users. Rather than 
having physical branches, these banks operate digitally (via mobile phones and other internet-connected devices). Through 
this study, the researcher is seeking to make a detailed investigation to the payment banks in India. 
Key words: Payment banks, financial inclusion, revenue stream 
 

Introduction 
The Indian government wants its digital India plan to reach every Indian citizen. To realise the goal of digital India and to 
promote financial inclusion in the country, the Reserve Bank of India envisioned the notion of payments banks, which will 
boost financial service penetration by reaching regions where traditional banks cannot.  The purpose is to give financial 
services to workers, low-income families, small enterprises, and others who do not have (or have restricted access to) them. 
Commercial banks' fundamental drawback is that they have a limited geographic reach. By opening a payments bank, this 
restriction is abolished. A payment bank is a public limited company that has been registered under the Companies Act of 
2013 and has been granted a licence under Section 22 of the Banking Regulation Act of 1949 as well as a special authorization 
by the RBI to operate as a payments bank. Only 11 of the 41 companies that filed for a payments bank licence were granted. 
RBI took into account the company's network and reach as one of the most important elements. As a result, payment bank 
licences have been issued to companies that provide mobile telecommunications services, supermarket services, prepaid 
wallet services, and other similar services in order to serve consumers and small businesses who would otherwise have limited 
or no access to banks. Payments Banks will augment the potential of financial inclusion in the Indian economy. It will allow 
those citizens who have only transacted in cash, to head towards formal banking. Traditional banks may be reluctant to open 
branches in every village due to its uneconomic returns, but simple mobile phone coverage is all that is required now. India 
also serves as a big remittance market and with money transfers possible through mobile phones, workers and migrant labours 
could simply shift to Payments Bank and send their money home. 
  

Literature Review 
Thushara T.K. (2020) in the study "Role of Payment Banks in Financial Inclusion," argued that financial inclusion aims to 
remove the barriers that prevent people from participating in the financial sector and benefiting from its services. Payment 
banks' savings and remittance services are aimed at persons who live in rural regions or who have little or no bank access. 
Currently, the RBI has awarded licences to corporations that operate supermarket chains (with a significant distribution 
network), mobile operators (with a large client base), and postal services which tap in a large number of customers. . Because 
these firms have a wide distribution network or client base, they aid financial penetration by ensuring that financial and 
banking services are available to everyone in the country. This encourages citizens to save money. Dr. Prasanna Kumar T 
M and Mr.Arjun J (2020) in their study reveals that there are various RBI restrictions on this payment banks. Deposit 
collection for payments banks is capped at Rs 1 lakh per customer, and they are not allowed to lend. The money collected as 
deposits has to be parked in government securities and larger banks. Payments banks are proving to be nothing more than 
aggregators. Payment banks were established with the primary goal of boosting the effect of the financial inclusion 
movement. There are numerous bottlenecks that need to be addressed before the real benefits of payment banks. Hundreds 
of millions of Indians lack access to financial services. They are unable to get government benefits, loans, insurance and even 
interest on savings. Bhansali Shrey and Iyer Geeth (2018) investigated the views of various groups of the Indian people on 
the RBI and Government of India's payment banks initiative. Persons are aware of the payment banks being launched in our 
nation by the RBI, and the payment banks' target market, namely small company owners, migrant workers, and other people 
from low-income categories, are eager to utilise payment banks, according to the survey. According to Dr. G. Sabitha 
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Abstract  

We live in a society which continuously interact within. Social media platforms are 

the largest community in the world. Through these we can share not only 

information and knowledge, but also we can share our feelings and emotions. 

Nowaday‘smoreandmorebusinessesarestartingusingthisplatformformarketing. 

Compared to the traditional marketing, social media marketing is becoming fast 

growingwidelyacceptableamongthepublicandbusinessfirms.Increasingnumber of 

social media users is being reflected in the fast growth of social mediamarketing 

inIndia.Inthispapertheresearcher triestoanalyzetheconceptofsocialmediaand social 

media marketing and also proposes to discuss the growth of social media platforms 

in India. How the growth of social media platforms and social media marketing are 

helping the business firms is also analyzed through different perspectives. 

Key words:social media, social media marketing, traditional media marketing, social 

media platforms 

Introduction 

We are living in a world where moments are made by posting everything 

through a clickin the social media platforms. Social media platforms are becoming the 

main communities. People are sharing their feelings and emotions endlessly in social 

media. One of the important features of social media is that the community has no 

physical barrier. It helps everyone to share anything without any limit from anywhere. 

 The limit less scope of social media platform makes it aneye-catching place 

of the marketers. Business firms starts making use of this place for marketing. It 

helpsin growthof the social media marketing concept. Today it became mandatory for 

business to maintain a social media account to be in touch with their targeted 

consumers for communication or for makingannouncement. On the other side social 

media marketing also helps the business firms in making acompetitive advantage. 

Through social media, business firms can get easy response from their customers. 

That‘s why many of the firms are introducing their product through social Media like 
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Tax Planning Measures among Individual Taxable Assessees: An 

Exploration of the Age Effect 
 

Vyshak P. K*, Jayarajan T. K** and Vishnu P. K** 

 

ABSTRACT 

 

Tax planning allows investors to reduce their tax liability on investment profits. To take 

advantage of tax planning, the assessees must be aware of the various provisions of tax 

saving plans that are available under the statute. The purpose of this research is to 

examine the level of awareness on tax planning of individual taxpayers in the state of 

Kerala. It also aims to determine if the age of the respondents has any major impact on 

this level of awareness towards tax planning. This research study was carried out by 

gathering data from various individual taxpayers in the state of Kerala utilizing a well-

structured questionnaire. The main findings of the study are that the majority of 

individual taxpayers are aware of various tax planning measures available under the 

statute. The findings also confirm that there is a statistically significant difference in 

awareness of tax planning among the various age categories. 
 

Keywords: Tax planning; Tax awareness; Individual assessees; Age. 

 

1.0 Introduction 
 

The government plays a key role in fostering economic growth and 

development (Frederick et al., 2017; Dey & Varma, 2016). Resources are required for 

the country's economic growth and development (Vyas & Gondaliya, 2020). Finance 

is a valuable resource and is derived from a number of sources and then deployed by 

the government. Taxation is one method of raising revenue wherein to raise funds, the 

government applies many types of taxes. 

____________________ 

*Corresponding Author; Research Scholar, Department of Commerce, Sree Narayana College, 

Kannur, Kerala, India. (E-mail: vyshakvijaypk@gmail.com) 

**Assistant Professor, Department of Commerce, Payyanur College, Kannur, Kerala, India. (E-

mail: jayarajtkj@gmail.com) 

***Research Scholar, Department of Commerce, Sree Narayana College, Kannur, Kerala, 

India. (E-mail: vishnupk38@gmail.com) 

http://www.journalpressindia.com/VJIT
mailto:jayarajtkj@gmail.com


 



 

 

 

 



 

 



 

 



 



 



 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



  

 

 

 



 

 

 

 

 



 

 



 



 



 

 



 



 



 

 



 





















ijpbs 2020; doi 10.22376/ijpbs.2020.12.1.b                                                                                                                  Microbiology

Probiotic Evaluation of Lactic Acid Bacteria Isolated from Conventional 
Sources

Sujina Kappadan, Sneha Manthattil Vysyan and Sadasivan Chittalakkottu* 

1Department of Biotechnology & Microbiology, Kannur University, Dr JanakiAmmal campus, Palayad P.O., Kannur-670661, Kerala, India..(mention  
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Abstract: Probiotic bacteria represent the good bacteria that impart health benefits. Lactic acid producing bacteria 
called as LAB are commonly used as probiotics as they have long history of safe use in food. The present study 
aimed to evaluate bacterial isolates from curd, cow’s milk, and breast milk thereby determining its potential to be used 
as probiotics. Out of 108 133 isolates, eight strains showed phenotypic characteristics similar to that of lactic acid 
bacteria and were investigated further. The tolerance for low pH, different concentrations of bile and phenol, 
resistance to the simulated gastrointestinal and salivary conditions were studied in detail for these strains. Haemolytic 
activity of the strains and their susceptibility to antibiotics were tested.  Strains were also evaluated for probiotic 
properties including adherence to the Caco-2 cells and antagonistic activity against pathogens. All the strains showed 
tolerance to acidic pH, bile salts, phenol, lysozyme, pepsin and also successfully adhered onto the Caco-2 cells in-
vitro. The cell-free supernatant (CFS) of the strains exhibited antioxidant activity by scavenging 1,1-Diphenyl-2-Picryl-
Hydrazil (DPPH) radicals and showed antimicrobial activity against pathogenic strains like Salmonella typhi, 
Pseudomonas aeruginosa, and Escherichia coli. The three strains with profound probiotic activity were identified using 
16s rRNA sequencing as Weissella confusa C8 from curd, Lactobacillus paracasei MK2 from milk, and 
Staphylococcus epidermidis BM4 from breast milk. Hence, these three isolates from the above sources have a 
potential to be considered having good probiotic traits with antibacterial activity. 

Keywords: Probiotic, curd, breast milk, efficacy, characterisation, milk 
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SELF HELP GROUPs: AN EFFECTIVE 

APPROACH TO WOMEN EMPOWERMENT 

WITH SPECIAL REFERENCE TO KANNUR 

CORPORATION 

Dr. Jayasree T O 

Assistant Professor in Economics 

Sree Narayana College, Kannur 

 

Abstract 

               Empowerment is an active multidimensional process to enable women to realize their identity and power in all 

spheres of life. Women empowerment refers to increasing economic, social, political and spiritual strength of women. 

It often involves developing confidence in their capabilities.  Empowerment can enable women to participate, as equal 

citizens, in the economic, political and social sustainable development of the rural communities. At the grassroots 

level, women’s participation and development often take place through interventions in the form of development 

programmes or projects. The Government of India has introduced many community development programmes to 

uplift the socio economic status of women and reduce their vulnerability to poverty. One such programme was the 

Microcredit Self Help Groups (SHGs). It is against this background, a study has been undertaken to analyze the role of 

Self Help Groups on the empowerment of women in Kannur Corporation. The broad objective of the study is to 

examine the role of SHGs in promoting women empowerment in the study area. The more specific objective of the 

study is to analyse impact of SHGs on various dimensions of women empowerment. For analyzing the objectives, a 

well structured interview schedule has been prepared and administered to collect the various empowerment aspects 

of 50 women SHGs beneficiaries. A comparison was made between the level of empowerment before joining the SHG 

and their conditions after two years of joining the group in order to see the extent of improvement. For this paired 

sample t test has been applied. Further, data has been analyzed with the help of simple Statistical tools like tables, 

percentages, averages, and diagrams. The secondary sources of information have been collected from Government 

publications, from various books and journals. Through this study SHGs have been recognized as a useful tool to help 

the women and work as an alternative mechanism to meet the urgent credit needs of poor through thrift. SHGs is a 

media for development of savings habit among the women. Moreover, the study found that after joining the group 

they empowered as compared the situation prior to joining SHGs and this is strengthened through various dimensions 

of empowerment such as economic, socio-cultural, interpersonal and political dimensions. Further they have gained 

power over decision making in the households.  It enhances the equality of women, as participants, decision makers 

and beneficiaries in the democratic, economic, social and cultural spheres of life. 

 

Key Words: Empowerment, Micro Credit, Self-Help Groups, , Sustainable Development, women 
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Abstract 

One of the greatest difficulties facing the Indian economy today is the banking sector's non-inclusion in rural India. Any 

traditional bank would find it unprofitable to open a new branch in every village. A payments bank, as defined by the Reserve 

Bank of India, is a new type of bank that works on a smaller scale than a traditional bank and does not carry any credit risk. 

It can perform the majority of banking functions, but it cannot make loans or issue credit cards. The goal of establishing 

payments banks is to increase financial inclusion by providing small savings accounts and payments/remittance services to 

migratory workers, low-income families, small enterprises, other unorganised sector firms, and other users. Rather than 

having physical branches, these banks operate digitally (via mobile phones and other internet-connected devices). Through 

this study, the researcher is seeking to make a detailed investigation to the payment banks in India. 

Key words: Payment banks, financial inclusion, revenue stream 

 

Introduction 

The Indian government wants its digital India plan to reach every Indian citizen. To realise the goal of digital India and to 

promote financial inclusion in the country, the Reserve Bank of India envisioned the notion of payments banks, which will 

boost financial service penetration by reaching regions where traditional banks cannot.  The purpose is to give financial 

services to workers, low-income families, small enterprises, and others who do not have (or have restricted access to) them. 

Commercial banks' fundamental drawback is that they have a limited geographic reach. By opening a payments bank, this 

restriction is abolished. A payment bank is a public limited company that has been registered under the Companies Act of 

2013 and has been granted a licence under Section 22 of the Banking Regulation Act of 1949 as well as a special authorization 

by the RBI to operate as a payments bank. Only 11 of the 41 companies that filed for a payments bank licence were granted. 

RBI took into account the company's network and reach as one of the most important elements. As a result, payment bank 

licences have been issued to companies that provide mobile telecommunications services, supermarket services, prepaid 

wallet services, and other similar services in order to serve consumers and small businesses who would otherwise have limited 

or no access to banks. Payments Banks will augment the potential of financial inclusion in the Indian economy. It will allow 

those citizens who have only transacted in cash, to head towards formal banking. Traditional banks may be reluctant to open 

branches in every village due to its uneconomic returns, but simple mobile phone coverage is all that is required now. India 

also serves as a big remittance market and with money transfers possible through mobile phones, workers and migrant labours 

could simply shift to Payments Bank and send their money home. 

  

Literature Review 

Thushara T.K. (2020) in the study "Role of Payment Banks in Financial Inclusion," argued that financial inclusion aims to 

remove the barriers that prevent people from participating in the financial sector and benefiting from its services. Payment 

banks' savings and remittance services are aimed at persons who live in rural regions or who have little or no bank access. 

Currently, the RBI has awarded licences to corporations that operate supermarket chains (with a significant distribution 

network), mobile operators (with a large client base), and postal services which tap in a large number of customers. . Because 

these firms have a wide distribution network or client base, they aid financial penetration by ensuring that financial and 

banking services are available to everyone in the country. This encourages citizens to save money. Dr. Prasanna Kumar T 

M and Mr.Arjun J (2020) in their study reveals that there are various RBI restrictions on this payment banks. Deposit 

collection for payments banks is capped at Rs 1 lakh per customer, and they are not allowed to lend. The money collected as 

deposits has to be parked in government securities and larger banks. Payments banks are proving to be nothing more than 

aggregators. Payment banks were established with the primary goal of boosting the effect of the financial inclusion 

movement. There are numerous bottlenecks that need to be addressed before the real benefits of payment banks. Hundreds 

of millions of Indians lack access to financial services. They are unable to get government benefits, loans, insurance and even 

interest on savings. Bhansali Shrey and Iyer Geeth (2018) investigated the views of various groups of the Indian people on 

the RBI and Government of India's payment banks initiative. Persons are aware of the payment banks being launched in our 

nation by the RBI, and the payment banks' target market, namely small company owners, migrant workers, and other people 

from low-income categories, are eager to utilise payment banks, according to the survey. According to Dr. G. Sabitha 
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Anti-mycobacterial compound from an endangered 
medicinal plant Curcuma aeruginosa and 
identification of its probable targets using in silico 
method 
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Abstract: Due to the development of multi-drug resistance, tuberculosis,  
a re-emerged deadly disease demands novel therapeutics. In the present study, 
antimycobacterial phytochemicals were screened from medicinally and 
traditionally valued plants. Plants were extracted with different solvents and 
growth inhibition potential of the extract was evaluated against Mycobacterium 
smegmatis, an often used model in tubercular studies. The ethyl acetate fraction 
of Curcuma aeruginosa was found to inhibit the growth of the organism and 
hence it was further purified. The LC-MS characterisation of the extract 
showed that the active compound might be curcumenone. To identify the 
possible targets, in silico docking studies were carried out against ten selected 
enzymes, involved in the pathways of cell wall formation, mycolic acid, nucleic 
acid and amino acid synthesis and energy metabolism of Mycobacterium 
tuberculosis. 

Keywords: tuberculosis; Curcuma aeruginosa; LC-MS; homology modelling; 
molecular docking. 
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Abstract
This study reports population structure, host preference, species diversity, seasonality, and genetic variability of caligids 
infecting the marine food fishes of Kerala coast, India. The survey included 22,629 fishes belonging to 85 species, 65 genera, 
and 34 families sampled from 6 different stations. Of which 24 species of fish from 24 genera and 14 families were found 
infected with caligids revealing 5% susceptibility. The recovered caligids included 26 species comprising eight genera and 
genus Caligus was the dominant one with 18 species (69.23%; 18 out of 26). The prevalence was highly varied irrespective 
of the host fish family. Sampling stations from the northern Kerala showed higher values of abundance, species number, 
richness and diversity indices compared to the southern stations. k-dominance plot showed the highest dominance and low 
diversity of caligids in Azhikkal (Northern station) and lower dominance and high diversity in Kalamukku and Thoppum-
padi (Southern stations). Seasonal prevalence revealed the highest infection of caligids during post-monsoon and the lowest 
during monsoon season. Molecular level identification of recovered caligids using mCOI gene revealed 80 to 93% sequence 
identity with other parasitic copepods based on BLAST results. Phylogenetically, species of Caligus displayed intra-genus 
variation of 13–27% (k2p genetic distance). The species of the family Caligidae formed distinct clades from that of the 
families Lernaeopodidae and Lernanthropidae. Present study also documented host preference, site of infection, seasonality, 
and genetic divergence of the recovered caligids, all of which are relevant for further exploration of the species diversity and 
genetic variation of caligids along the Indian coasts and Indo-pacific region as well.

Keywords  Caligidae · Infection rate · Host specificity · Diversity · Seasonality · Molecular phylogeny

Introduction

Caligidae Burmeister, 1835 is one of the most predomi-
nant families of siphonostomatoid copepods consisting 
of 30 genera with 501 species. Caligid infection on cap-
tive and culture fishes causes serious health issues lead-
ing to huge economic losses to fisheries and aquaculture 

industries world over (Pillai 1985; Costello 2009; Helna 
et al. 2018; Nikhila et al. 2019; Hemmingsen et al. 2020). 
Being exhibited a wide range of morphological adapta-
tion, caligids massively entrench skin, inner operculum 
wall and gills, and feed on host fish mucus, tissues, and 
blood (Kabata 1974; Boxshall and Halsey 2004; Smit 
et al. 2019). Caligid infection on farmed marine fishes 
often causes severe hemorrhage and erosion on the skin, 
fins, and eyes facilitating the secondary viral and bacte-
rial infections (Nylund et al. 1994; Nowak et al. 2011; 
Hadfield and Smit 2019).

Indian coasts are known for parasitic copepod diver-
sity; significant taxonomical information of para-
sitic copepods was emerged during the period from 
1949–1986 (Kurian 1949; Redkar et al. 1949; Rao 1950; 
Rangnekar 1957, 1960; Pillai 1985; Prabha and Pillai 
1986) and later their occurrence and prevalence (Aneesh 
et al. 2013; Rameshkumar et al. 2014; Helna et al. 2013, 
2016; Rijin et al. 2018; Nikhila et al., 2019). Being the 
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