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A STUDY ON THE BUYING BEHAVIOR OF WOMEN CUSTOMERS TOWARDS COSMETIC PRODUCTS
WITH SPECIAL REFERENCE TO IRINJALAKUDA TOWN.
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* Assistant Professor in contract, Christ College, Autonomous, Irinjalakuda
#*Assistant Professor, Christ College, Autonomous, Irinjalakuda
Abstract
Modern world considers physical appearance as one of the most important factors affecting our personality. Cosmetics
provide one way to improve our physical appearance. Generally, we assume that female population is the major user of
cosmetic products. So this study focuses on analyzing the attitude of women towards the purchase of cosmetic products and
thereby the future prospects for cosmetic dealers in Irinjalakuda town.
Key words: Cosmetics, attitude, buying behavior.

1.1. Introduction

Aesthetic make up products is being used since olden days. We today call them as cosmetics. The word “cosmetics” is
derived from the Greek word “Kosmetikos” which means “skilled at decorating”. Cosmetics colloquially known as makeup
are care substances used to enhance the appearance or odor of the human body. The US; Food and Drug
Administration(FDA), which regulates cosmetics, defines cosmetics as “intended to be applied to the human body for
cleansing, beautifying, promoting attractiveness, or altering the appearance without affecting the body’s structure or
functions”.

According to Buromonitor, the cosmetics and toiletries is divided into eleven categories which are body care, colour
cosmetic, bath and shower products, deodorants, hair care, men’s grooming products, oral hygiene, fragrances, skin care,
depilatories and skin care.

Since 1991, with the liberalization along with the crowning of many Indian women at international beauty pageants, the
cosmetic industry has come into the limelight in a bigger way. Subsequently there has been a change in the cosmetic
consumption and this trend is fueling growth in the cosmetic sector. Indian cosmetic industry had rapid growth in the last
couple of years, growing at a CAGR of around 7.5% between 2006 and 2008. This is mainly due to increasing purchasing
power and fashion consciousness. In the Indian cosmetic industry, both electronic as well as print media are playing an
important role in spreading awareness about the cosmetic products and developing fashion consciousness among the Indian
consumers.

Due to the development of satellite television and a number of television channels as well as the internet in the modern day,
the Indian consumers are constantly being updated about new cosmetic products, translating into the desire to purchase them.

Additionally, the flourishing Indian fashion/film industry is fueling growth into the cosmetic industry in India by making
Indians to realize the importance of having good looks and appearances. Today most of the cosmetics manufacturers in India
cater to the domestic market but they are gradually establishing their footholds in overseas market. Indian herbal cosmetic
products have a tremendous demand in the international market.

1.2 Review of Literature

Hoyer, Deborah (2001)" According to them the consumer behavior influences in three aspects, they are acquiring, using and
disposing. Acquiring means how the consumer spends money on the products, such as leasing, trading and borrowing. Using
means some of the consumers use the high priced products and some of the consumers see the quality. Disposing means
distribution, order or that places a particular product.

Kerin et al, (2003)> According to them lifestyle is a way of living that is identified by how people spend their time and
resources, what they consider important in their environment and what they think themselves and the world around them.
Personality, motives and attitudes also influences litestyle

Kotler and Keller (2009)° Attitudes are formed throughVexpe¥ience and learning and that attitudes influence buying
behavior. Consumer attitudes towards a firm and its products greatly influence the success or failure of the firm.

A ap~to him the concept of lifestyle provide a description of behavior and purchase pattern,
> é ;git;d their moniyr'am‘tgﬂ“f’mmb motives and attitudes also influences lifestyle.
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Abstract

Business enterprises are economic organs of society and draw on societal resources; it is ITC's belief that a company's
performance must be measured by its Triple Bottom Line contribution to building economic, social and environmental
capital towards enhancing societal sustainability. ITC believes that in the strategic context of business, enterprises possess,
beyond mere financial resources, the transformational capacity to create game-changing development models by unleashing
their power of entrepreneurial vitality, innovation and creativiry. In line with this belief, ITC will continue crafting unique
models to generate livelihoods and environmental capital. Such Corporate Social Responsibility ("CSR") projects are far
more replicable, scalable and sustainable, with a significant multiplier impact on sustainable livelihood creation and
environmental replenishment. These initiatives are independent of the normal conduct of ITC's business. To identify the
programmes, projects and activities (collectively "CSR Programmes") carried out in ITC are the main theme of this paper.

Key Words: Corporate Social Responsibility ("CSR").

1.1 Introduction

Corporate social responsibility (CSR, also called corporate conscience, corporate citizenship or responsible business) is a
form of corporate self-regulation integrated into a business model. CSR policy functions as a self-regulatory mechanism
whereby a business monitors and ensures its active compliance with the spirit of the law, ethical standards and national or
international norms. With some models, a firm's implementation of CSR goes beyond compliance and engages in "actions
that appear to further some social good, beyond the interests of the firm and that which is required by law." The aim is to
increase long-term profits and shareholder trust through positive public relations and high ethical standards to reduce
business and legal risk by taking responsibility for corporate actions. CSR strategies encourage the company to make a
positive impact on the environment and stakeholders including consumers, employees, investors, communities, and others,

CSR is titled to aid an organization's mission as well as serve as a guide to what the company represents for its consumers.
Business ethics is the part of applied ethics that examines ethical principles and moral or ethical problems that can arise in a
business environment. ISO 26000 is the recognized international standard for CSR. Public sector organizations (the United
Nations for example) adhere to the triple bottom line (TBL). It is widely accepted that CSR adheres to similar principles. but
with no formal act of legislation. As per the statistical report in the year 2015 among the six FMCG companies the major
contributor in CSR is ITC Ltd. Thus This paper focus on the programmes, projects and activities (collectively "CSR
Programmes") carried out in ITC Ltd. ITC's belief that a company's performance must be measured by its Triple Bottom Line
contribution to building economic, social and environmental capital towards enhancing societal sustainability. ITC believes
that in the strategic context of business, enterprises possess, beyond mere financial resources, the transformational capacity to
create game-changing development models by unleashing their power of entrepreneurial vitality, innovation and creativity. In
line with this belief, ITC will continue crafting unique models to generate livelihoods and environmental capital. Such
Corporate Social Responsibility ("CSR") projects are far more replicable, scalable and sustainable, with a significant
multiplier impact on sustainable livelihood creation and environmental replenishment. These initiatives are independent of
the normal conduct of I'TC's business.

1.20bjectives of the study
1. To identify the programmes, projects and activities (collectively "CSR Programmes") carried out in ITC Litd.
2. To analyse the CSR expenditure of ITC Ltd among the FMCG companies.

2.1 The major CSR interventions of ITC Ltd.

ITC has made a far-reachingze ion to the national cause of livelihood creation, particularly in rural India. The
Companys integrated rural dewg jfriie) depd programme has helped create a vibrant rural eco-system empowering farmers,
‘the environment and rais 1 incomes. These innovative interventions have reached meaningful scale given the

pfillly to the national BricRity bb bynpiogimmasgeneration and sustainable growth.
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A STUDY ON PERFORMANCE EVALUATION OF ICICI PRUDENTIAL MUTUAL FUND WITH SPECIAL
REFERENCE TO EQUITY PRODUCTS (BOTH DIRECT AND REGULAR PLAN)
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Abstract

Mutual fund is not an alternative investment option to stocks and bonds; rather it pools the money of several investors and
invests this in stocks, bonds, money market instruments and other types of securities. Buying a mutual fund is like buying a
small slice of a big pizza. The owner of a mutual fund unit gets a proportional share of the Jund’s gains, losses, income and
expenses. Therefore the aim of study is to evaluate the performance of ICICI Prudential mutual funds with special reference
to Equity products (Both Direct and Regular plan).

Key words: Mutual fund, Direct and Regular plan, ICICI Prudential etc.

1.1 Introduction

Mutual Funds are becoming popular over the last 20 years. It is a type of professionally managed collective investment
vehicle. Mutual funds have become a widely popular and effective way for investors to participate in financial markets in an
easy, low cost fashion. It can play a central role in an individual’s investment strategy. They offer the potential for capital
growth and income through investment performance, dividends and distributions under the guidance of a portfolio manager
who makes investment decisions on behalf of mutual fund unit holders. Over the past decade, mutual funds have increasingly
become the investor’s vehicles of choice for long term investment, The relationship between risk and return determines the
performance of a mutual fund scheme. Many asset management companies are working in India, so it is necessary to study
the performance of it which may be useful for the investors to select the right mutual fund.

1.2 Review of Literature

In this section, related literatures in performance of mutual funds are reviewed. So the present study is the first attempt to
analyze the performance of ICICI prudential mutual fund. Studies conducted in various aspects related to performance of
mutual fund were found to be few in number. Among them no comprehensive study has been done in this area.

Sharpe (1966)' He evaluate the risk adjusted performance of mutual fund and introduced a measure known as reward to
variability ratio (currently Sharpe ratio).with the help of this ratio he evaluate the return of 34 open ended mutual fund in the
period 1945-1913 The return showed that to a major extent the capital market was highly efficient. But majority of the
sample had lower performance as compared to Dow Jones Index.

Michael ¢ Jensen (1967) derived a risk adjusted measure of portfolio performance known as Jensen alpha. He estimated
how much a manager’s forecasting ability contributes to fund’s return.

MC Donald (1974)* conducted a research to examine the objectives and performance (risk and return) of American mutual
funds in the period 1960-1969. Sample of 123 American mutual funds was analyzed by using Treynor (1965) and Sharpe
indexes. The results indicated that stated objectives were significantly related to subsequent measures of systematic risk and
total variability. Therefore the funds with aggressive objectives generally produced better performance.

A research conducted by Martin et. al (1993) *to examine the performance of bond mutual funds. Samples of bond fund:
first sample was designed to eliminate survivorship bias and was comprised of the46 non- municipal bonds for the 10 year
period from the beginning of 1979 to the end of 1988. The second sample consisted of all bond funds that existed at the end
of 1991. The Researcher used linear and non-linear models in order to examine the two samples. The results showed that
bond funds under perform relevant indexes post expenses. :

Redman (2000)* analyzed the risk adjusted returns for five portfolios of international mutual funds. The study was conducted
for three periods.1985-1994, 1985-1989, and 1990-1994.The performance was measured by using Treynor (1965) index,
Sharpe (1966)’s index and Jensen’s alpha and comparison was made with the U.S market. Results showed that under Sharpe
(1966)’s and Treynor (1965) indices the per, portfolios of international mutual fund was higher than the U.S
market from 1985-1994 and 1985-1989. On t performance of U.S equity portfolio and market index was higher
the global portfolios from1990-1994
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“A study on working capltal Management of ITC Ltd” '

Josheena Jose*
Assistant Professor, Christ College (Autonomous) Irinjalakuda
Athira V.M**
Student, M.Com, Christ College (Autonomous) Irinjalakuda

Abstract:
Working capital is essential to maintain the smooth running of business. Every business concern
is needed adequate working capital to run its business. Adequate working capital is maintained
the solvency and creating the goodwill of the company. It creates the environment security,
confidence, and high morale and overall efficiency of the business. Working capital management
of a firm has a great effect in its profitability, liquidity and structural health of the organization
.Proper management of working capital is essential for every business. This paper focuses on the
study of working capital management of ITC Ltd and analyse its efficiency in performance.
Key words: Working capital management of ITC Ltd. Performance Index (PI) Utilization Index (ul)
Efficiency Index (El) as product of Pl and UI.

Part 1
1.1 Introduction

Finance is the lifeblood and nerve center of a business. It is the crucial factor in the
establishment and success of any concern. Every business needs funds for two purposes -for its
establishment and to carry out its day to day operations. The most effective utilization of capital
requires the establishment of sound and consistent management policies. Capital required for a
concern can be classified in two, fixed capital and working capital. Fixed capital allows
production capacity. Funds that are invested in current assets are known as working capital.
Working capital refers to that part of the firm capital, which is required for financing short term
or current assets such as cash, receivables and inventories. The need for working capital arises
due to the time gap between production and realization of cash from sales.

Working capital management is concerned with management of current assets. One aspects of
the working capital management is the tradeoff between profitability and risk. If the firm does
not have adequate working capital, it may become illiquid and constantly may not have the
ability to meet its current obligations. Current assets and current liabilities are adversely
affected in the profitability. Ensure a tradeoff between profitability and liquidity is one of the
major dimensions of working capital management. Adequate and appropriate working capital
financing ensures that the firm has sufficient cash flows to pay its bills, as if a waits the full
collection of revenue. Working capital is the |i of any industry. Working capital should be

optimum to run the business operation in ive manner. The excess or shortage of
working capital would be dangerous to any bus - excessive working capital can be result
into reduce profits, unnecessary purchasing, accumuiation of inventories, defective debtors,
defective credit policy and; ~sfficiency in organization. Inadequate working capital result in
difficulty for the fir ( plait fave able market cor\gllltlﬁp jﬁﬂy't\ﬂhﬁbmds to inefficiencies,
increased cost, redug ed p of|tse ¢. The availability of ad%ugﬁwp;&nggapltal is must for every
business. It is enhan e th liquid s;o vency and credit worthiness ofithestoncern. It is possible
1Cié utilize the fixe@assets: It @lse |ﬁ‘¢i‘é§§§ﬂhe proﬁtablhty of
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POLLUTION STRESS ASSESSMENT OF OXBOW LAKE IN KERALA

SUBIN K. JOSE, R.V.RAJAN & THUSHARA MANOHARAN

Geology and Environmental Science, Christ College, Irinjalakuda, Thrissur, Kerala, India

ABSTRACT

An oxbow lake is a U-shaped body of water that forms when a wide meander from the main stem of a river is cut
off, creating a free- standing body of water. Oxbow lakes are Shallow open waters. They are small bodies of standing or
gently flowing water that represent a transitional stage between lakes and marshes. "Kanichan thura" at Vynthala is
considered to be the only one naturally formed "Ox-bow" lake in Kerala. Now the pollution load of this lake is high due to
anthropogenic activities. Physical and chemical properties of water are the most important factors responsible in shaping
the biotic communities. A shift in the desired level of physio chemical properties affect the productivity chain adversely
and as a result the entire aquatic productivity equilibrium is disturbed. The present study identify the water and sediment
pollution level by analysisng the different water and sediment quality parameters. The different water parameters analysed
are pH, TDS, conductivity, alkalinity, acidity, BOD, COD etc. During the present study realized that the oxbow lake at
Kanichamthura is a precious natural resource. It holds The ox-bow lakes are very potent biologically and thus are capable
to generate better economic environment, provided certain management practices are employed. At the present, as the lakes
are poorly managed. The lake is under threat. It needs urgent care and protection as it is a part of our natural heritage and

should remain as specimen for the generations to come.
KEYWORDS: Oxbow Lake, Pollution, Kanichamthura, Natural Resource

INTRODUCTION

The origin of ox-bow lake is a complex phenomenon and in this process many natural and human forces are
involved. The genesis of the formation of lake basins has been identified as constructive, destructive or obstructive by
geomorphologists and they have attributed seven main reasons for their origin, such as [()Tectonic activities (ii) land slides
(iii) glacial activity (iv) drifting activity (v)volcanic activity (vi) solution activity and (vii) fluviatile activity. Thus
nomenclature for such lakes has originated from United States and is derived from resemblance In shape to the wooden U-
shaped collar placed around the neck of a draft-ox and attached to the yoke (Hutchinson 1957) Oxbow-lakes belong to

semi-natural wetlands(Zsofia Molnar.2013), which are rare in South India as well. Oxbow lakes are Shallow open waters.

usually conpetk
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ly less than 2nEnddr.SleleRréf@Wiaters are characteristic of intermittently flooded,
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dnally stable water rﬁ%lrﬁ 8 gf%q?m}ﬁ Ay out due to water losses from seepage or evaporation
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anthropogenic pressures. Thus the rapidly expanding human population, large scale changes in
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Drought Vulnerability Detection and Mapping in
Attapadi, A Part of Southern Western Ghats, India-
Using Geoinformation Science and Technology
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Abstract: Drought is an insidious hazard of nature which is considered by many to be the most complex but least understood of all
natural hazards. It is among the natural disaster that causes damages and affects many people’s life in many part of the world, Drought
can be divided into four categories of meteorelogical, hydrological, agricultural and social-economic. Drought vulnerability is a concept
which shows the likelihood of damages from hazard in a particular place by focusing on the system status prior to the disaster. Drought
vulnerability has been viewed as a potential for losses in the region due to water deficiency at the time of drought. In this study the
vulnerability of drought in Attapadi province in Palakkad district is investigated by providing vulnerability maps which demonstrates
spatial characteristics of drought vulnerability. Modern technology has made substantial contribution in the identification of drought
vulnerable area. The modern technology used in present system for drought prone area identification is remote sensing and geographic
information system. Drought is one of the climatic, natural disasters, having an impact on both the economy and the society, with its
long-standing problems. Drought by nature is a result of inter-related parameters. The study is based on the concept that the severity of
the drought is a function of rainfall, hydrological and physical aspects of the landscape, leading to meteorological, hydrological and
physical drought. In the present study a Geographic Information Systems (GIS) and remote sensing -based tool for drought vulnerability
assessment at a micro level has been developed. The result of this study can be used for preparedness planning and for allocating

resourees for facing droughts in this region.

Keywords: Drought, Geographic Information System, Remote Sensing, Attapadi, Vulnerability Maps

1. Introduction

Drought is considered by many to be the most complex but
least understood of all natural hazards, affecting more
people than any other hazard (Abdel Aziz Belal ,2014).
Drought risk is a product of a region’s exposure to the
natural hazard and its vulnerability to extended periods of
water shortage (Nishadi,2015). Drought is a period of
abnormally dry weather sufficiently for the lack of
precipitation to cause a serious hydrological imbalance and
carries connotations of a moisture deficiency with respect to
man’s usage of water. GIS is an information system that is
designed to work with data referenced by spatial or
geographic coordinates. GIS combined with MCE (Multi-
Criteria Evaluation) can achieve measurable evaluation of

drought risk. Karamouz e l. 2015, introduced
Technologi ff)r evaluating l”&:?" ffe r_netfaorologicai
GIS-MC Fhg—résults indicated that

-MCE can combire multiple source

wcipting with agrichifuRyr JRiboAnskienrs

ided afsynoptic view of tHE-faiid nd' &' spatial
nigasuting drought Irnpg’ !
abfe source of spatially contintbiy®d4ta with
improved information for monitoring vegetation dynamics.
Sierra-Soler et al, 2015 used the newly developed LULC
methodology to determine the effects of drought in specific
classes with great precision.

According to Jerrod ef al, 2016, Earth observation satellites
could prove useful for the assessment and evaluation of
drought effects in forest ecosystems. The objective of his

QSR HaVe prveapus) dependence

study were to briefly review the existing sources of remote
sensing data and their potential to detect drought damage; to
review the remote sensing applications and studies carried
out during the last two decades aiming at detecting and
quantifying disturbances caused by various stress factors,
and especially those causing effects similar to drought. If
nations and regions are to make progress in reducing the
serious consequences of drought, they must improve their
understanding of the hazard and the factors that influence
vulnerability. It is critical for drought-prone regions to better
understand their drought climatology (i.e., the probability of
drought at different levels of intensity and duration) and
establish comprehensive and integrated drought information
system that incorporate climate, soil, and water supply
factors such as precipitation, temperature, soil moisture,
snow pack, reservoir and lake levels, ground water levels,
and stream flow. All drought prone nations should develop
national drought policies and preparedness plans that place
emphasis on risk management rather than following the
traditional approach of crisis management, where the
emphasis is on reactive, emergency response measures,
Crisis management decreases self-reliance and increase
on government and donors. India is
predominantly an agrarian country as more than 70% of its
population is dependent on agriculture. Due to the vagaries
of rainfall more than 68% of the net sown area in the
country is drought prone, out of which 50% is severe in
nature. The country experiences drought every 2 to 3 years
in one part or other (Jeyaseelan et al., 2001). The nation
experienced phenomenal drought condition in the years
1972, 1979 and 1989 (C.S.E, 2001). UNICEF reported that
‘an estimated 130 million people — 15 percent of the
population — in more than 70,000 villages and 230 urban
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Water Quality Mapping of Coastal Aquifers in Central Part of
Penisular India Using Geographic Information System
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! Geology and Environment science, Christ college, Irinjalakuda
2Centre for Earth Research and Environment Management, Kochi

Abstract: The coastal tract of central Kerala, India comprises of Tertiary sediments and the phreatic aquifer
here acts as an important source of drinking water. The most important climatic feature in the region is the
monsoon, which has great influence on the quality of the groundwater. Water samples were collected during
pre-monsoon and post-monsoon seasons from open wells and quality analyses including bacteriological studies
were carried out. Groundwater quality maps were prepared based on GIS. The groundwater quality
classification maps of the study area reflect the areal extent of each zone accurately and the variations in each
parameter. Application of GIS further helped in delineating the potential potable groundwater zones of the area.
The study revealed the inferior quality of groundwater in most of the coastal belt and also prevalence of E. coli
in drinking water.

Keywords: coastal aquifer, groundwater quality, GIS

I. Introduction

Groundwater is one of the most important natural resources necessary for humanity. It is vital for the
existence of mankind but faces acute shortage. Groundwater is that invisible supply of water that seeps beneath
the surface of the ground, collects in natural underground reservoirs known as aquifers, and is the source of
water in springs and wells. 1t provides almost a third of all freshwater on earth. It is threatened, however, by
pollution, water mismanagement and exploding populations just as the world's remaining sources of freshwater
are endangered. Groundwater resources are dynamic in nature as they grow with the expansion of irrigation
activities, industrialization, urbanization etc. As it is the largest available source of fresh water lying beneath the
ground it has become crucial not only for targeting of groundwater potential zones, but also monitoring and
conserving this important resource. The expenditure and labour incurred in developing surface water is much
more compared to groundwater, hence more emphasis is placed on the utilization of groundwater, which can be
developed within a short time. Besides targeting groundwater potential zones it is also important to identify
suitable sites for artificial recharge usage cycle. When the recharge rate cannot meet the demand for water, the
balance is disturbed and hence calls for artificial recharge on a country wise basis (Sameena et. al. 2000), With
the world's population explosion, increasing pollution and wide-scale mismanagement of freshwater supplies, a
critical water shortage may occur within the next 50 years and hence counter-measures are essential. The slow
penetration of pollutants has been called a "chemical time bomb." It threatens humankind. Another danger is
that of saltwater intrusion: the displacement of fresh water in coastal aquifers by seawater. The problem is acute
in some coastal regions and for small islands. India with its long coastline also faces this problem. Another
important aspect is water quality. Improvements in existing strategies and the innovation of new techniques
resting on a strong science and technology base will be needed to eliminate the pollution of surface and ground
water resources, to improve water quality and to step up the recycling and re-use of water, Science and
technology and training have also important roles to play in water resources development in general. Water is
one of the most crucial elements in developmental planning. As the country prepares itself to enter the 21st
century, efforts to develop, conserve, utilize and manage this important resource have to be guided by national
perspectives.

y the coastal zone of Kerala, where the present study area falls, are unique among
ainly due to its high density of population and peculiar geological setting. The
t along this 560 km long coast with its backwater, lagoons, estuaries and barrier
1511 1y Sdl c,omplcx in naturq:,-Tb} tk Xj}t&devclopmcnt along the coast has been increased many fold during
jm n B Brequirements as a result of population growth, industrial
gvefopment and change in Jhﬂ;s y g " lofessor.
GIS is an effect‘tm,gq;ql fa) t]Je mtdt‘rriﬁﬁln of various data and hence has multifarious uses in geological
f€s. The GIS offers unique jpp _gr??mtfé'é“t’épﬂ%grate spatial data from different sources with the natural
resources management models (Goodc 1993). GIS has been put to effective use in delineating groundwater
potential zones in many earlier studies, Saraf and Choudhary,(1998); Sarkar et al., (2001); Khan and Moharana,
(2002); Srinivasa et al., (2004). Application of GIS for groundwater resource assessment has also been reported

DOLI: 10.9790/2402-1006015155 www.iostjournals.org 51| Page



mrernational journal o1 dcience ana Kesearcn (LJdIK)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391
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Abstract: It is increasingly realized that the planet earth is facing grave environmental problems with fast depleting natural resources
and threatening the very existence of most of the ecosystems. Serious concerns are voiced among scientists, planners, sociologists,
politicians, and economists to conserve and preserve the natural resources of the world. An oxbow lake is a U-shaped body of water that
Jforms when a wide meander from the main stem of a river is cut off, creating a free- standing body of water. Oxbow lakes are Shallow
open walers. They are siall bodies of standing or gently flowing water that represent a transitional stage between lakes and marshes.
"Kanichan thura" at Vynthala is considered to be the only one naturally formed "Ox-bow" lake in Kerala. The need to monitor land
cover is derived from multiple intersecting drivers, including the physical climate, ecosystem health, and societal needs. Tropical
ecosystem has undergone rapid land cover changes especially in the last few decades. Land use and land cover are dynamic Land use/
Land cover changes also involve the modification, either direct or indirect, of natural habitats and their impact on the ecology of the
area. The land-cover changes occur naturally in a progressive and gradual way, however sometimes it may be rapid and abrupt due to
anthropogenic activities. Land use/cover change has become a central component in current strategies for managing natural resource
and monitoring environmental changes. Present situdy analyses the change in oxbow lake due to natural and anthropogenic reasons. A

good portion of this Oxbow lake- like siructure has been either encroached upon or degraded. A small portion remains undamaged.

Keywords: Oxbow lake, GIS, Kanichamthura, natural resource

1. Introduction

Landscape changes, transformations and conversions, are
results of various pressures on ecosystems and have been
progressing largely in concert with human settlements. Land
use change is the modification in the purpose and usage of
the land, which is not necessarily the only change in land
covet. It also includes changes in intensity and management
(Verburg, et al, 2000). Information about land use change is
necessary to update land cover maps and for effective
management and planning of the resources for sustainable
development (Alphan 2003). The composition and structure
of vegetation can serve as bio-indicators for environmental
changes to ecosystems that echo the interactions between
human activity and the natural environment (Zhang et al.,
2008). The land cover and landscape change in semi-arid
and arid environments often reflects the most significant
impact on the environment due to excessive human activity
(Zhou et al., 2008a and Zhou et al., 2008b). Accurate and
up-to-date land cover change information is necessary to
understand and assess the environmental consequences of
such changes. Over the years, remote sensing has been used
for land use/land cover mapping in different parts of India
(Gautam and Narayanan, 1983: Brahabhatt et al., 2000).
Accurate and up-to-date land cover change information is
necessary to understand and assess the environme
consequences of such changes.

Vegetation magpifip (482 roduct of the development of

remote senst 'miﬁ'éiM‘rq gh aerial photograpityPreniofly A

sensing teghnology, b ciau‘ & of the benefits it offasiswide” ©'8ife”™ hosted
area coverage, frequent revisi , :

and storage \in \ digital at to facilitat€hgebSeeient Y SEF S

updating ant ¢ lhpaf-ibi-lﬁ‘ &
practical and-_ economic3l means for an accurate
classification of land cover (Lillesand and Kiefer, 1999). A

large number of plants and animals are inhabited in this

oxbow lake, It is biodiversity Sanctuaries especially in the
dry seasons. During the drought period, these ponds are
refugee for almost all the fresh water organism. These local
biodiversity hotspots are ideal for detailed biological
investigations. . They are cradles of biological diversity,
providing the water and primary productivity upon which
countless species of plants and animals depend for survival.
Many of these plants and animals have specially adapted to
living in wet places

The floral diversity of this oxbow lake is very significant.
Freshwaters support a large diversity of biota representing
almost all taxonomic groups. Macrophytes Dominate in the
lake. .Large number of rare and endangered species of plants
are inhabited in kanichamthura oxbow lake. Variety of
medicinal plants, which are rare endangered inhabited in
oxbow. Wide verities of trees are present along the banks of
the lake. The present analysis of land use and land cover
change involves a quantitative estimation of land use and
also reveals the periodic change that occurs in the oxbow
vegetation in the area and its extent in detail. "Kanichan
thura" at Vynthala is considered to be the only one naturally
formed "Ox-bow" lake in Kerala,

. Materials and Methods

suitable cloud-free images were available for this
study, spanning the period from 1973 to the 2014. A Landsat
ulti Spectral Scanner (MSS) image dated 20th March,
as downloaded from the Global Land Cover Facility

by the University of Maryland

, multispectral, mintigouree,0' " (http’ ﬁ.l‘%gipp.umiacs.umd.edu). IRS-1C Linear Imaging
ca

er (LISS)-III satellite data of 19 March 2014

th GTS technology proved ¥8i3/2"Gvering path and row 101/68 was obtained from the

National Remote Sensing Agency, Hyderabad. LANDSAT-
MSS data with a spatial resolution of 80 m and spectral
bands (B1 0.5-0.6, B2 0.6-0.7, B3 0.7-0.8, and B4 0.8— 1.1
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LANDSLIDE SUCEPTIBILITY ANALYSIS OF KOTHAMANGALAM-
MUNNAR HIGHWAY USING GEOINFOEMATICS
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ABSTRACT

Landslides occur in a large variety of forms depending on the type and speed of movements, the
material involved and the triggering mechanism. The research area comprises an area of 77 km
road stretch Kothamangalam-Munnar highway (NH49) of Kerala and it was situated at in two
districts Idukki and Ernakulam. The present study tries to identify different landslide prone areas
in Kothamangalam-Munnar highway (NH49) of Kerala by using Remote Sensing and GIS. _In
the present study raster based weightage method was carried out for the preparation of landslide
susceptibility zonation map. For the study data utilized include survey of India Topographic
maps, Indian Remote Sensing Satellite data and Rainfall data from the Indian Meteorological
Department. In this study a set of 6 instability factors corresponding to the causative Jactors for
the instability were prepared using remote sensing information and topographic sheets. Different
thematic layers such as slope, aspect, elevation, drainage density, landuse and rainfall were
created for the preparation of landslide susceptibility zonation map. The accuracy of landslide

prediction map was verified by field investigation using GPS.

Key words: Landslide, Geog?%'c Information System, Remote Sensing, Disaster, Prediction

INTRODUCTION

Natural disasters such as landslides, earthquakes, flood, drought, cyclone, volcanic cruptions,

ommental degradation etc are of global phenomenon. Most of the countries are experiencing
Yn or more disdSteRy- dolhedmdreterval. International Decade for Natural Disaster
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Measurement of Dielectric Constant of Waxes at
Different Temperatures using Split Ring Resonator
Structure
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Abstract—Dielectric constant variation with temperature for
different wax samples is analysed with the help of split ring
resonators (SRRs). The method employs a simple extraction
procedure to obtain the unknown permittivity values from a
calibration curve drawn between relative permittivity of standard
samples and resonant frequency of SRR with each of the samples
placed above it. The wax sample is placed on the SRR surface
and its transmission characteristics are analysed using a vector
network analyser (VNA) with its transmitting and receiving
probes placed on either side of the SRR - sample system. The
temperature is gradually increased from room temperature to
60°C with the help of a hot metal plate placed near the
SRR. The dielectric constant of wax sample in contact with
the SRR surface varies with the temperature, which in turn
changes the capacitance of the SRR, resulting in a shift in its
resonant frequency. The method has its advantages like simple
experimental setup, direct measurement and ease of sample
preparation.

I. INTRODUCTION

Several industrial and household applications like lubricants,
cosmetics, candles ete. utilizes the diverse properties of waxes.

Like all dielectrics, structural and electrical properties of

waxes are dependent upon temperature. There are several

techniques existing for measurement of relative permittivity of

dielectric samples at higher temperatures, Some of them are
circular cavity method, open ended coaxial probe method and
circular waveguide method. A broadband microwave system

is presented by Li et. al., that measure dielectric properties of

low-loss materials at high temperatures using circular cavily
method [1]. An open ended coaxial probe method for glass
ceramic and porous alumina are done by Gershon et. al [2].
Measurement techniques using coaxial lines, wave guides and

cavity perturbations are explained in the literature [3]. Many of

these methods demand bulky experimental setup and detailed
calculations.

Factors contributing to the temperature dependence of di-
electric con%tdnts of materials are analys y E. Havinga

wax using Von Hippel method at room temperatures [6]. The
analysis in the above referred work is done for wax samples
after heat treatment also. But a detailed study on permittivity
variation of wax samples under continuous variation of tem-
perature is not found in the literature. In this paper we present
the study of temperature dependence of dielectric constant of
three wax samples (bees wax, bran wax and paraffin wax) by
using split ring resonator (SRR).

Fig. 1. Schematic representation of the Split Ring Resonator (SRR) with its
structural parameters - inner radius (r), ring width (¢) and spacing (d)

SRRs are artificial constituent molecules of metamaterials
showing negative permeability and having a LC resonant
nature. The sensitive nature of the resonant frequency of SRR
arising due to small changes in the permittivity of the medium
in contact with it is studied in some of the previous works [7]-
[9]. When a dielectric sample is placed on the surface of SRR
the resonant frequency gets redshifted due to an increase in
the capacitance of the resonator. Fig. 1 shows the structural
representation of SRR with its structural parameters - inner
radius (r), ring width (¢) and spacing (d) and the resonant
frequency is given by
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Spectral Domain Modeling of the Effect of Film Purity for

Superconducting Slotline
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Abstract—A computation technigue is presented to analyse the
electromagnetic response of High Temperature Superconducting
(HTS) film purity using a slotline. The complex conductivity
of HTS films for three different material purity is modeled
using Coffey-Clem (CC) unified theory. By using the surface
impedance calculated by CC model, the dyadic Green’s functions
in Spectral Domain Method (SDM) are formulated for the slot-
line. The Galerkin’s procedure is employed for the computation
of the propagation parameters when HTS slotlines of different
purities are guiding a fixed frequency microwave signal, Changes
in the propagation parameters are analyzed for the variation of
the film thickness at different working temperatures, The paper
presents a modeling method for studying the microwave response
of the HTS film purity.

Index Terms—Electromagnetic propagation, Green’s function
methods, Transmission lines, High Temperature Superconduc-
tors.

I. INTRODUCTION

The High Temperature Superconducting (HTS) films of
different purity are manufactured using various techniques
and are reported in the literature [1], [2]. Material purity
of the HTS film used as the thin strip on inhomogencous
transmission lines significantly changes the complex con-
ductivity and the propagation parameters [3]. Based on the
experimental data regarding purity, YBCO thin films can
be broadly classified into three types [3]. The high purity
films, the medium purity films, and the low purity films
are differentiated based on the phenomenological description
of complex penetration depth. In this paper we present a
modeling methodology to study the relationship between HTS
film purity with electromagnetic wave propagation using a
slotline for a wide range of temperature and strip thickness.

The modeling of HTS transmission lines without con-
sidering the vortex effects when no dc magnetic field is
applied may appear straight forward [3]. But HTS films
like YBCO are extreme type 1l materials and they,will be
in mixed state even at very low magnetic field
The microwave signal itself may make them in v
At liquid nitrogen temperatures the HTS films will have
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transmission lines are quite challenging. Again, the inhomo-
geneous structure of striplines make their field derivations
and formulation of dyadic Green’s functions mathematically
complicated [8]-[13]. The HTS contribution of the slotline
have to be properly incorporated into the dyadic Green's
functions for making the HTS film purity analysis accurate
[14].

The HTS microstrip line, resonator, slotline and Coplanar
waveguide have been modeled and their propagation param-
eters have been analyzed in our earlier works [9], [10], [12]-
[15]. In this work we study the impact of HTS film purity
on the microwave signal propagation by incorporating flux
dynamics which include creep effect, flux flow phenomenon
and vortex pinning and present a computation technique
to specifically analyse this film purity effect on the wave
propagation. We take a slotline with HTS material of varying
film purity on a substrate like sapphire and place it in an
applied dc magnetic field. For the sake of simplicity, we
neglect the anisotropic natures of the permittivity of the
substrate and the conductivity of the HTS material.

1I. MODELING TECHNIQUE

In Spectral Domain Method (SDM), by matching the elec-
tromagnetic boundary conditions of the different interfaces
of the slotline, we obtain the fourier transformed coupled
equation as [Y][E] = [J] where Y’s are the admittance
elements, [’s are the unknown electric fields and J's are
the strip currents. The detailed discussion of the method is
available elsewhere [8]. To incorporate the HTS contribution,
we expand the unknown electric field as E = E¢+Z.J where
E* is the Electric field distribution at the interface excluding
the region of the strip, 7, is the surface impedance due to
HTS material and J represent the strip current. Accordingly,
our algebraic equation will be modified as [Y '[E] = [J] where
V'’ are the modified admittance Green’s functions [10].
The propagation parameters are computed using Galerkin
procedure.

The Coffey-Clem (CC) model gives a self-consistently
determined penetration depth A(w, B,T) in terms of field

ndent penetration depth A, normal fluid skin depth dp¢
and the complex effective skin depth 8ve [5] as
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Abstract—The interaction of a Gaussian pulse with a neg-
ative permittivity metamaterial slab is presented. The results
of this numerical study predict the propagation behavior of
electromagnetic wave in presence of the slab. To perform this
analysis the Auxiliary Differential Equation Finite Difference
Time Domain (ADE-FDTD) analysis for a dispersive medium
using Drude model is used. The negative permittivity plasma
medium is modeled using effective medium theory. A Gaussian
pulse of wide frequency bandwidth is used for the analysis. The
field distributions for frequencies above and below the plasma
frequency are investigated. The study reveals the frequency
selective properties of the negative permittivity slab in relation
to the reflection and transmission characteristics.

Index Terms—Dispersive medium, Drude model, FDTD, Gaus-
sian pulse, Metamaterials, Negative Permittivity.

I. INTRODUCTION

Metamaterials are engineered periodic structures having ho-
mogeneous properties for the interacting waves. These materi-
als show unusual electromagnetic properties not observed with
normal materials. The unusual behaviors of these materials are
due to its negative values of permeability j, permittivity ¢ and
index of refraction n. Periodic structures having negative p and
¢ are mixed together to get negative n structure [1]-[4]. Finite
Difference Time Domain (FDTD) method offers a simple
and straight forward way for modeling complicated periodic
structures [5]-[9] like metamaterial and photonic band-gap
structures. Since these artificial plasma media consists of
periodic distribution of conducting elements, it is dispersive
[10]-[13]. There are two possibilities for the modeling of this
medium in FDTD. One is the actual insertion of conducting
elements periodically in the computational domain by assign-
ing high electron density for the selected cells and the other
is by considering the medium in terms of effective medium
properties. Mainly three methods are used for the analysis
of a dispersive medium using FDTD [5]. They are Auxiliary
differential Equation method (ADE), Recursive Convolution
method (RC), and the Z-transfor od
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II. FORMULATION OF THE PROBLEM

The problem is simulated in 2-dimensional dispersive FDTD
space using effective medium theory. The model equations
involved in 2D-ADE-FDTD are used. In this study Drude
model is used for modeling frequency dependent permittivity
slab. According to this model, the relative permittivity ¢, (w)
and relative permeability /¢, (w) are as follows,

wzz
il =1 = e
€r(w) Py, e ey (1
2
fir (W) =1~ e )

w? — w25 — YW
where w,,, is the electric plasma frequency and w.g is the low
frequency edge of the electric forbidden band. +, is the electric
damping factor. wyp, wWmo and -y, are the corresponding
factors for the magnetic field. For a TE wave with field
components ., H, and H,, Maxwells curl equations in
component form are given by,
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The expressions for D and B in terms of the components of
electric and magnetic fields £, H, and H, can be found out
using Maxwells equations and Drude model as [7],
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Equations used for modeling of metamaterials are obtained by
simplifying and converting to time domain by replacing iw by
d/0t and applying the second order FDTD discretization to
the Eqn. 6 - Eqn. 8.

The computational domain is divided into three regions and
a negative permittivity slab of thickness d is defined in it as
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On the type species of the genus Aetius O. Pickard-Cambridge, 1896:
The first description of male with notes on cymbial notch and mating plug
(Araneae: Corinnidae: Castianeirinae)
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The rare ant mimicking sac spider genus Aetius was erected by O. Pickard-Cambridge in 1896 based on an unspecified
number of female specimen(s) collected from Sri Lanka. The type species of the genus, 4. decollatus O. Pickard-
Cambridge, 1896, has been redescribed twice based on the holotype (Majumder & Tikader 1991; Deeleman-Reinhold
2001). Reimoser (1934) recorded the genus for the first time from India, who collected a male specimen from
Mudumalai Tiger Reserve in Tamil Nadu State of southern India. This specimen was identified as A. decollatus, but it
was never formally described and was later recognised to be a penultimate male (Dankittipakul & Singtripop 2013).
Deeleman-Reinhold (2001) described the second representative of the genus, A. nocturnus, based on a single female
specimen from Borneo, 105 years after the establishment of the genus. Dankittipakul & Singtripop (2013) described the
male of A. nocturnus, thereby revealing the male genitalia of the genus, but the type species was still known only from
the female sex.

This paper provides the first description of the hitherto unknown male of A. decollatus and redescribes the female
based on freshly collected materials from the Wayanad Wildlife Sanctuary in the Kerala State, which is part of the
Western Ghats of India, and the agricultural plains of Pollachi in the Tamil Nadu State of India. The proposed function
and significance of the semi-circular cymbial notch of the male palp, which is unique to the males of Aetius spp.
(Dankittipakul & Singtripop 2013), is discussed. The occurrence of mating plugs in the genus and variations in body
pattern are reported. Additionally, the current distribution of A. decollatus is mapped.

Fresh material was collected directly by hand. All measurements are in millimetres (mm). Length of palp and leg
segments are as follows: total (femur, patella, tibia, metatarsus (except palp), and tarsus). Description and terminology
follow Reiskind (1969) and Raven (2015), and spine positions follow the format of Bosselaers & Jocqué (2000). The
following morphological indices are also recorded: carapace index = carapace width/carapace length x 100, sternum
index = sternum width/sternum length x 100, abdominal index = abdominal width/abdominal length x 100, dorsal
sclerite index = dorsal sclerite width/dorsal sclerite length x 100. Drawings were made by the aid of a drawing tube
attached to the microscope. The micro photographic images were taken with Olympus EPL-3 digital camera attached to
a Magnus MSZ TR stereo microscope; the photographs were stacked using Combine ZP software
(www.hadleyweb.pwp.blueyonder.co.uk) to create a final image. The specimens are deposited in a reference collection
housed at the Centre for Animal Taxonomy and Ecology, Department of Zoology, Christ College, Irinjalakuda, Kerala
(CATE).

Abbreviations used in the text: AER—anterior eye r ALE—anterior lateral eye, AME—anterior median eye,
do—dorsal, MOQ—median ocular quadrangle, O td University Museum of Natural History, pl—
prolateral, PER—posterior eye row, PLE—posterior PME—posterior median eye, rl—retrolateral, rlv—
retrolateral ventral, vt—ventral.
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Abstract: Green areas are vital in determining the quality of urban environment as they
influence physical health of citizens and for instance, some are also used as recreational
areas. In the process of land use planning for almost all cities, allocation of urban land to
green space has become an important policy issue. More specifically, urban green spaces as
a class of land use is defined as places within the extent of an urban area that provide
opportunities for outdoor recreation and enjoyment or simply pockets of vegetation in the
city environment. Mapping and monitoring of urban green spaces is a prerequisite for
effective management and protection of urban environment. Change detection is a technique
used in GIS and Remote sensing techniques Landsat ETM-7 and OLI - 8 images used for
change detecting Supervised maximum likely hood classification LU/LC which have may
occur between a time interval (2000 to 2015) in Thrissur corporation The LU/LC of both
years has been delineated using and classified maps were crossed to generate an urban green
cover changes Normalized difference vegetation index (NDV1) has been employed for
detection of change area and quantification of the amount of decline or increase in urban
greenery 2000-2015 The analysis showers an overall decrease in the total green space of the
study area from 54 2% (2010) to 48.1% (2015). The land use analysis showed that there is a
substantial increase in built up and other non-green areas Zonal wise analysis was also
carried out to know delineate the most e%ﬁes in terms of green space conversion

as a part of development.
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Abstract: Green areas are vital in determining the quality of urban environment as they
influence physical health of citizens and for instance, some are also used as recreational
areas. In the process of land use planning for almost all cities, allocation of urban land to
green space has become an important policy issue. More specifically, urban green spaces as
a class of land use is defined as places within the extent of an urban area that provide
opportunities for outdoor recreation and enjoyment or simply pockets of vegetation in the
city environment. Mapping and monitoring of urban green spaces is a prerequisite for
effective management and protection of urban environment. Change detection is a technique
used in GIS and Remote sensing techniques Landsat ETM-7 and OLI - 8 images used for
change detecting Supervised maximum likely hood classification LU/LC which have may
occur between a time interval (2000 to 2015) in Thrissur corporation The LU/LC of both
years has been delineated using and classified maps were crossed to generate an urban green
cover changes Normalized difference vegetation index (NDV1) has been employed for
detection of change area and quantification of the amount of decline or increase in urban
greenery 2000-2015 The analysis showers an overall decrease in the total green space of the
study area from 54 2% (2010) to 48.1% (2015). The land use analysis showed that there is a
substantial increase in built up and other non-green areas Zonal wise analysis was also
carried out to know delineate the most effected localities in terms of green space conversion
as a part of development.
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THE VALUE OF OSL IN DISTINGUISHING ANCIENT
FROM MORE RECENT STRUCTURES
IN AN ARCHAEOLOGICAL LANDSCAPE
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ABSTRACT

OSL dating of a stone built structure directly on the south of the Geometric period settlement of Zagora
(Andros island, Aegean sea, Greece) was conducted to determine whether a minor access point to the site
was ancient. Double single aliquot regeneration (SAR) protocol was recorded for total dose De calculation, in
which samples were first stimulated with IR and the post IR blue light stimulated luminescence (BLSL)
signal from quartz grains, at 220°C preheat temperature and OSL signal recorded during 40s blue light
stimulation. Alpha counting, XRD, XRF were used for radioisotope content and mineralogy assessment. The
construction was found to date to the 19th century CE.
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Paleoclimatic Registers from Semi-arid
Costal Sediments of Southeastern India:
A Multi Proxy Approach

Amburaj Vidyasakar, Helena Sant’Ovaia, Linto Alappat,
P. Morthekai, Seshachalam Srinivasalu, A.K. Singhvi, Ferreira Jorge
and Celeste Gomes

Abstract The red sand dunes appear along the south east, -west coast of Tamil
Nadu, India between the latitudes and longitudes of 8°07'56"N to 8°22'11"N; 77°
19'84"E to 77°53'40”E. The dune sands from this region were studied through
magnetic methods such as magnetic susceptibility measurements and acquisition of
isothermal remanent magnetization, geochemistry and X-ray diffraction methods.
Optically stimulated luminescence (OSL) dating method was used to constrain the
chronology of deposits. Three sections were excavated up to 5-9.5 m with
one inland deposit (TPV) and two near coastal sections (THOP and MUT).
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Chronology and weathering history of red dunes (Teri Sands) in the southwest
coast of Tamil Nadu, India

Linto Alappat'#, Sabu Joseph?, Sumiko Tsukamoto*, Stephan Kaufhold® & Manfred Frechen**

Alappat, L., Joseph, S., Tsukamoto, S., Kauthold, S. & Frechen, M. (2016): Chronology and weathering history of red dunes
(Teri Sands) in the southwest coast of Tamil Nadu, India. — Z. Dt. Ges. Geowiss., 168: 183-198, Stuttgart.

Abstract: Red dune sands in the southwest coast of Tamil Nadu, India, were examined to understand its chronology of
formation using OSL chronometry. Degrees of weathering of these sands were deduced from field observation, clay mineral
composition and geochemistry of the bulk sample. The sands were found to have been deposited in two episodes, i.e. be-
tween 16-9 ka and at 4.5 ka in the middle and lower parts of the dune field. The late Pleistocene deposition of sand in the
upper terrace was associated with abundant sand supply owing to the lower sea level. The second stage of dune accretion at
4.5 ka was observed at the lower level relative to the present day coast. It was presumably associated with late Holocene
higher sea level in the coasts of south India and deposition of sand in the backshore region on top of the previous indurated
aeolian deposits. The elevated topography of the area acted as an obstruction to trap the sand-laden onshore winds and fa-
cilitated accumulation. Spatio-temporal variation in sand accretion was observed in terrace I at the central part of the dunes.
The geochemistry and mineralogy of the sands is controlled by initial acolian sediment sorting and chemical weathering
leading to the alteration of feldspars to kaolinite and associated compositional variations in the major elements. The red

colour in the sands is found to be related to the concentration of hematite in the fine fraction.

Keywords: OSL dating, chemical index of alteration, red dunes, chemical weathering, Pleistocene, Holocene

1. Introduction

The red dunes with its distinct colour and apparent similarity
with red beds observed in the geological strata (Bensing et
al. 2005) has attracted the interest of many researchers (Folk
1976, Gardner & Pye 1981, Norris 1969, Pye & Tsoar 2009,
Walker 1979). Red dunes occur along the coastal belts typi-
cally in the low to mid-latitude areas of the world (Nages-
wara Rao et al. 2006, Roskin et al. 2011, 2012, Singhvi et al.
1986, Zheng & Wei 1998, Zhang et al. 2008). Sand mobilisa-
tion in these coastal areas is largely controlled by variation in
the regional climate (mainly wind and precipitation), sand
availability and sea level (Kocurek 1998). The reddening
may occur post-depositional (e.g. Berner 1969, Gardner &
Pye 1981) or may be due to the presence of red detrital sand
and clay (e.g. Bensing et al. 2005, Besler 2008). There were
several questions raised by earlier workers such as nature
and climatic conditions favourable for the formation of red
sands and the role of time in the reddening process (e.g.
Gardner & Pye 1981 and references therein). Redness index
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had also been used as an indicator of relative age of its for-
mation (Norris 1969, Turner 1980, Walker 1979). However,
Roskin et al. (2012) have shown the insensitivity of colour of
this aecolian formation to age. One of the major factors be-
hind the dune reddening is weathering of heavy minerals
and/or progressive loss of ferromagnesian minerals present
in the sand (Gardner 1981, Van Houten 1961, 1964) under
the influence of precipitation and temperature (Folk 1976,
Gardner & Pye 1981, Pye & Tsoar 2009).

Red dune sands in the southeast coast of India (Fig. 1A)
have been studied for its colour (Gardner 1981, Gardner &
Pye 1981), sedimentology and geochemistry (Joseph et al.
1997, 1999, 2002), palaeoclimate and archaeology (Gardner
& Martingell 1990, Joseph & Thrivikramji 2005, Jayangonda-
perumal et al. 2012, Thrivikramji et al. 2008) and for its eco-
nomic significance (Chandrasekharan & Murugan 2001).
However, the chronologies of these sand dunes are largely
unknown. Except for few attempts by Jayagondaperumal et al.
(2012) and Alappat et al. (2013) using luminescence dating,
the majority of studies have relied on the limited radiocarbon
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A TRIANGULAR FUZZY DEA MODEL FOR
EFFICIENCY EVALUATION
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Abstract: Dala envelopment analysis is a widely used non-paramelric technique to measure
and evaluate the relative efliciency of similar decision making units. Classical DEA models
evaluate the efficiency from input and output values which are precise or crisp in nature.
Bul when it is applied in real lile situalions inpul and oulpul values vary even over small
intervals of time. Hence mostly the data will be imprecise or fluctuating, which can very well
be modelled by fuzzy sel theory. So in this paper a DEA model is developed which can handle
input output values which are fuzzy in nature. The fuzzy DEA model is developed as a fully
fuzzy fractional programming problem and a melhodology is suggested for solving il.
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1. Introduction

Data envelopment analysis (DEA) is a linear programming based non-parametric
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Abstract

In this paper, Modular product and homomorphic prod-
uct on intervalvalued intuitionistic fuzzy graphs has been
introduced and degree of vertices of of these new product
graphs are determined. Some resnlts involving these prod-
ucts arce stated and proved.
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First record of Epidius parvati Benjamin, 2000 (Araneae:
Thomisidae) from Pathiramanal Island, India

Jobi J. Malamel' & Sudhikumar Ambalaparambil

Department of Zoology, Bharathiar University, Coimbatore 641046, Tamil Nadu state, India

!Corresponding author. E-mail: jomaljoseph@yahoo.co.in

Abstract. The thomisid spider Epidius parvati Benjamin,
2000, described from Sri Lanka, is newly recorded from
India based on the specimens collected from the Pathira-
manal Island, Alappuzha District, Kerala State. A short
description and illustrations of both male and female are
provided.

Key words. Crab spider; distribution; Ramsar site; faunistics

The crab spider family Thomisidae Sundevall, 1833 is one
of the largest families within Araneae with 175 genera and
2155 species (WORLD SPIDER CATALOG 2017). In India, this
family is composed of 40 genera and 176 species. Among
the 175 global thomisid genera, Epidius, with Epidius longi-
palpis Thorell, 1877 as the type species (THORELL 1877), is
a small Old World genus known from Oriental and African
regions. With the addition of five species described by
BENJAMIN (2017), the genus is represented by 15 spe-
cies and one subspecies (WORLD SPIDER CATALOG 2017).
Overall, four species of this genus have been recorded from
India so far (WORLD SPIDER CATALOG 2017). During our
field studies, we were able to collect a Epidius species from
Pathiramanal Island, a part of Vembanad, a Ramsar site in
Alappuzha district, Kerala State, India. This paper docu-
ments the first Indian record of E. parvati Benjamin, 2000
and maps its global distribution.

Our specimens were preserved in 70% ethanol and
studied using a Zeiss Stemi 2000-C stereomicroscope. The
epigynum was cleared using 10% KOH in water solution.
The digital images were taken b Ligica, DFC295 digital
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Epidius parvati Benjamin, 2000
Figures 1, 2

For detailed description and illustrations, see BENJAMIN
(2000).

Material examined. 15, 69, 8 juveniles, India, Pathira-
manal Island (09°37'07.11" N, 076°23'04.95" E; 4 m alt.),
collected from foliage by hand, 16-ix-2014, 19-xi-2014, 15-i-
2015, 26-v-2015 (J.J. Malamel, M.S. Pradeep & J. Paul).

Description. Male. Live specimen greenish yellow with
dorsal folium on the abdomen. No tubercles around eyes.
Cheliceral promargin with some fringe of hairs and 3 teeth,
retromargin with 2 teeth. Leg formula 1243. Legs with well-
developed spines and elongated femur and tibia. Proximal
margin of tibia with conspicuous strong ventral bristles.
Palpal femur, patella and tibia elongated, tibia with 2 or 3
strong spines. Cymbium longer than wide with hairs and
a fine setae apically. Ventral tibial apophysis present but
not clearly visible. Conductor massive, sickle shaped and
apically pointed. Tutaculum absent. Embolus long, strong,
sharp and bifurcated in close observation. Bulbus ovoid.
Sperm duct long.

Female. Live specimen greenish yellow in colour. Abdo-
men oval with white spots. Leg formula 1243. Legs reddish
brown with fine spines, especially long and strong ones on
the venter of the tibiae, metatarsi and tarsi of legs I and
II. Tibia of pedipalp with long macrosetae, tarsus densely
covered with short hairs. Epigynum with highly sclerotized
margin. SP globular. FD long, close to spermatheca, retro-
laterally oriented. CD short, upper portion highly sclerotized
and upper lip of copulatory opening extends anteriorly.

Diagnosis. Epidius parvati is most similar to E. longipalpis
but differs by the following combination of characters (Fig-
ure 2): (1) the sickle shaped, massive and pointed conductor
(in E. longipalpis, the tip of the conductor wide and round-
ed); (2) the embolus is bifurcated, strong and sharp when
compared to the simple embolus in E. longipalpis; (3) the
length and shape of the tegular apophysisis also diagnostic
in E. parvati (BADcocK 1918; BENJAMIN 2000).

Ecology. Thomisid spiders are best known for their cam-
ouflage (OXFORD & GILLESPIE 1998). Live, adult specimens

biodiversity data
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TIME SERIES DROUGHT VULNERABILITY
MAPPING IN PALAKKAD DISTRICT, INDIA-
USING GEOINFORMATION SCIENCE AND
TECHNOLOGY

SUBIN K. JOSE*, SHINTO .8*, TITTO VARUGHESE**
*Geology and environmental science, Christ College, Irinjalakuda,
**Corresponding Author :Department of Chemistry, Christ College, Irinjalakuda

ABSTRACT

Drought is one of the major environmental disasters, which have been occurring in almost all climatic zones and
damage to the environment and economies of several countries has been extensive and death toll of livestock
unprecedented. Drought damages are more pronounced or prominent in arecas where there is a direct threat to
livelihoods. The advanced technologies like remote sensing and geographical information system are very essential to
identify the drought condition. Remote sensing and geographic information system have significantly aided
identification of drought vulnerable areas in the recent past. Drought is one of the natural disasters having an impact
on both the economy and the society, with its long-standing problems. Drought by nature is a result of inter-related
parameters. The study is based on the concept that the severity of the drought is a function of rainfall, hydrological
and physical aspects of the landscape. In the present study a Geographic Information Systems (GIS) and remote
sensing based tool for drought vulnerability assessment at a micro level has been developed. Drought vulnerability is
a concept which shows the likelihood of damages from hazard in a particular place by focusing on the system status
prior to the disaster. Drought vulnerability has been viewed as a potential for losses in the region due to water
deficiency at the time of drought. In this study the vulnerability of drought in Palakkad district (2008 to 2018) is

investigated by providing vulnerability maps which demonstrates spatial characteristics of drought vulnerability.

Key words: Drought, Geographic Information System, Remote Sensing, Vulnerability Maps

INTRODUCTION

Drought is one the climatic as well as natural disasters common all over the world. Droughts have disastrous impact

on the economy and can affect the largest segment gfythe society, which may last for months and in some cases
petneviBthe land, mute but sure assaulter that seems to have

N, Drought is more
’-J n‘crﬂ‘- " )
nnmg \or ending; a malaise skﬁﬁr‘ﬁ) 1Ehig mg,,ﬂqle community and often leaves just as gradually(
i In-charge O il
)\ D o’ught )m y pe categorized @ﬁri‘sﬂlrtlnumg’ ﬂ&‘sﬁbtg}%ug}ld as the time passes, the situation may further

rinjalakuda
disasters include prolonged droughts and crop failure (Vasanthavigar et al, 2011). These

continuing disasters or drought affects a very large area. The droughts may compound longstanding problems of

deforestation, encroaching desertification, soil erosion, forced migration, malnutrition, epidemics and loss of life over

IJRAR1904917 | International Journal of Research and Analytical Reviews (IJRAR) wwwi,ijrar.org 47



www-ljcrt.org © 2018 IJCRT | Volume 6, Issue 1 March 2018 | ISSN: 2320-2882

A STUDY ON WORK-LIFE BALANCE AMONG
FEMALE NURSES WITH SPECIAL REFERENCE
TO PARIYARAM MEDICAL COLLEGE, KANNUR
DISTRICT

Dr. Josheena Jose
Assistant Professor
Christ College (Autonomous) Irinjalakuda

Abstract

The role of working women has changed throughout the world due to economic and social conditions. Tk
increasing work pressure and responsibilities on the personal on the working women leaving them with less tir
for themselves. Work life integrated with personal life also creates stress-on individual, family and work relate
areas. This affects the person’s physical, emotional and social well-being. Thus, achieving work life balance is
necessity for working women to have a good quality of life. Working women are flooded with work and famil
commitments. Majority of working women are bogged down while trying to balance their work and family lifi
Health Care Sector is an area of interest because shift work, especially night work, overtime places lot of stress ¢
the nurses both at professional and personal front. Research indicates that improper work scheduling and lon
working hours tend to cause adverse effect on employee’s health and well-being. The main purpose of the paper
to discuss the various factors affecting Work Life balance of women employees in hospital sector.

Key words: Work life balance, quality of life, personal life, family and work related areas

Section I : |

1.1 Introduction

Indian families are undergoing rapid changes due to the increased pace of urbanization and modernization. Indie
women belonging to all classes have entered into remunerated occupations. At the present, Indian women
exposure to educational opportunities is substantially higher than it was some decades ago, especially in the urbe
setting. This has opened new outlooks, increased awareness and raised aspirations of personal growth. This, alor
with economic pressure, has been instrumental in influencing women's decision to enter the work force. Mo
studies of employed women in India have reported economic need as being the primary reason given for working

According to 2010 National Health Interview Survey Occupational Health Supplement data, 16% of U.;
workers reported difficulty balancing work and family. Imbalance was more prevalent among workers aged 30-<
(19%) compared with other age groups.

Work-life conflict is not gender-specific. According to the Center for American Progress, 90% of workir
mothers and 95% of working fathers report work—family conflict. However, because of the social norn
surrounding each gender role, T}ﬁ organization views its ideal worker, men and women handle the work
life balance differently. Organiz a large part in how their employees deal with work-life balance. Son
companies have taken proactive measures in provldmg programs and initiatives to help their employees cope wi
ife‘balaticpy Today there are 048y wwlgf\ﬂﬁ%'en who do not want to just stay at home and do house wor
but aﬁq to hﬁ‘ve\c” reers. About 6 %\ggﬁmbiﬂ%ls mse)youngest child was under age six, and 77% of mothe
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Abstract

Dalits are considered as those who hail from low castes and have been margmahsed

exduded.from social, economic, culiéural',-‘cwil and pq}iti¢

“Shudras” they have been untouchables based on th ‘
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The Feminine Fury in Shashi Deshpande’s Selected Novels

Sruthy P U and Dr. Ancy Joseph

Abstract
In the Indian social context, sexism is immensely powerful and pervasive and it is deeply

internalized by both men and women. For centuries Indian traditions, social norms. cultureand

customs have been leading men to feel that they are superior and different and forcing wome_n-‘m_’ ‘
think that they are inferior human beings who are not expected to play any role' other than thé“ '.
traditional ones of each being a wife to her husband, a mother to her ehlidren and a caretaker of
the house. Of course, these ideological institutions have succeeded in creatmg an lmage of Indlan
woman as always smiling and joyful, eager to serve and please and never transgressmg the

boundaries of femininity defined by the powerful patriarchy.

Traditional Writers and Female Expectations

The traditional writers of India either represented or mlsrepresen' d‘-;the genume female

expectations and experiences in their works and at the same time. used llterature as an effectlve

tool for applying pressures of patriarchal expectations and demands on women__.lndian women' L
writers who recognized the ideological operations of patrlarehy beneath th structure of llterature ‘
now oppose this attitude through what is described asa practi ' : '

They make earnest attempts through their writings to reveal'-th

logical, economical,

womanhood which is struggling under political, socnologtcal ps;
religious and literary oppressions. There are many women w ter ¢
Nayantara Sahgal, Anita Desai, Kamala Das, Namitha Gokhale, Sho! "ha.’e and Shash!
tﬂarchal Indlan culture Li

other contemporary Indian feminist wrlters, Shashi Deshpande cpl res and exposes the
fia "”iture and l:fe style

Deshpande who in their fiction protested against the trad-itien

prominent patriarchal premises and prejudices embedd edm
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ABSTRACT

Drought is an insidious phenomenon, Unlike rapid onset disasters, it tightens its grip over time, gradually
destroying an area. In most cases, drought can last for many years .The impacts of drought vary from lack of
adequate drinking water, loss of vegetation, loss of farmland, loss of livestock and loss of life due to famine or
dehydration. Drought can be divided into four categories of meteorological, hydrological, agricultural and socio-
economic. In this study the vulnerability of drought in Thrissur district is investigated by providing vulnerability
maps which demonstrates spatial characteristics of drought vulnerability. Thrissur is also called as “cultural
capital of Kerala”, south India. The modern technology used in present system for drought prone area
identification is remote sensing and geographic information system. Drought is one of the climatic, natural
disasters, having an impact on both the economy and the society, with its long-standing problems. Drought by
nature is a result of inter-related parameters. The study is based on the concept that the severity of the drought is
a function of rainfall, hydrological and physical aspects of the landscape, leading to meteorological,
hydrological and physical drought. In the present study a Geographic Information Systems (GIS) and remote
sensing -based tool for drought vulnerability assessment at a micro level has been developed. The result of this
study can be used for preparedness planning and for allocating resources for facing droughts in this region.

Key words: Drought, Geographic Information System, Remote Sensing, Vulnerability Maps
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I. INTRODUCTION

Drought is considered by many to be the
most complex but least understood of all natural
hazards, affecting more people than any other
hazard (Abdel Aziz Belal ,2014). Drought risk is a
product of a region’s exposure to the natural hazard
and its vulnerability to extended periods of water
shortage (Nishadi,2015). drought is a normal,
recurring feature of climate ; it occurs in virtually
all climatic regimes. Drought occurs on high as
well as low rain fall areas. Drought is a temporary
phenomenon, in contrast to aridity, which is a
permanent feature of the climatic and is restricted
to low rainfall areas. Drought is a phenomenon
occurred by reduction in the amount
precipitation over time, usually a season or
length; other climatic factors are also associ
with it in many regions which aggravate the
severity of the event. It also related to the timing,

: r,:awat,° 0 6). Technology of 1%

can| 7 conbine, ' | . source mfm’ﬂﬁ’t‘ﬁiﬁ"“ 4 ‘_‘
- A “ sRegb%g)classes with great precision,

www.ljera.com

spatial context for measuring drought Impacts,
which have proved to be a valuable source of
spatially  continuous  data  with  improved
information for monitoring vegetation
dynamics(Elham Asrari et al, 2014). GIS is an
information system that is designed to work with
data referenced by spatial or geographic
coordinates. GIS combined with MCE (Multi-
Criteria Evaluation) can achieve measurable
evaluation of drought risk. Karamouz et al, 2015,
introduced Technologies for evaluating agriculture
meteorological drought risk with GIS-MCE. The
results indicated that technology of GIS-MCE can
combine multiple source information associating
with agriculture meteorological drought risk and
achieve measurable result. Satellite remote sensing
provides a synoptic view of the land and a spatial
context for measuring drought Impacts, which have
proved to be a valuable source of spatially
continuous data with improved information for

charactenstlcs and it aé:io“y And%qpsgormg vegetation dynamics. Ganesh et al,

used the newly developed LULC
mctﬁ!odology to determine the effects of drought in

According to Jerrod et al, 2016, Earth
observation satellites could prove useful for the
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Abstract: Drought is one of the major environmental disasters, which have been occurring in almost all climatic
zones and damage to the environment and economies of several countries has been extensive and death toll of
livestock unprecedented. Drought damages are more pronounced or prominent in areas where there is a direct
threat to livelihoods. The advanced technologies like remote sensing and geographical information system are very
essential to identify the drought condition. Groundwater is regarded to be the most valuable natural resources.
The distribution of groundwater is not uniform through the area. Remote Sensing (RS) and Geographical
Information System (GIS) techniques have been used to observe and more systematic analyze various groundwater
resources and its demarcation. Groundwater resources are contaminated due to industrial and domestic pollution,
depletion induced quality deterioration, over pumping etc. The analysis of physico chemical parameters will help
to find the overall quality of area. By integration of different physico-chemical parameters into GIS base and
comparison according to the defined standards of drinking water quality would help to generate Water Quality
Index map of an area which is very useful in determining the groundwater quality status of the area. The present
work identified the drought prone area and Water Quality Index map of Palakkad district with the help of field
data, remote sensing and GIS data. The result is useful for the drought management and issues associated with
water quality and ground water depletion.

Keywords: Drought, Geographic Information System, Remote Sensing, Water Quality Index.

,1. INTRODUCTION
|

Water causes controversial problem
drought too poor causes famine, )
confliets (V4ith,2007). Out of the weather related disasters, drought is the most complex one and both the causes and

ifacete t Well understood ﬂtdﬂglﬂﬁwmgerc;ﬁs natural hazard whmh is normal to all climate wglons (World

>-QF rgé and that may persist for many months or years thereaﬂer ThlS type of hazard is known as a “creeping
hazard” (Abdel,2014) and results in serious economic, social, and environmental impacts.
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Abstract

In this article, we introduce a novel type of horn
antenna constructed using artificial plasma sheets.
This metamaterial inspired negative permittivity
antenna fabricated using thin metallic wires in a spe-
cialized manner is observed to have same radiation
performance of an equivalent conventional metallic
horn structure. This novel plasma antenna can replace
the conventional one in all microwave applications.
The featherlight weight and the ability to remove the
problems related with wind resistance and rain accu-
mulation of this new structure may result in a rethink-
ing of the use of horn antennas in astronomical data

collection. % :
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1 | INTRODUCTION

From its introduction by J. C. Bose, homn antennas were
extremely popular in all fields of microwave application
including astronomical research due to its moderate band-
width, high gain, good power handling capability and ease of
fabrication. Modified versions of horn antennas are exten-
sively used as the primary feed in parabolic reflectors and as a
universal standard for calibration and gain measurements.'
To make the pyramidal horn more compact, many approaches
that include dielectric loading®™ and lens-correction® have
been considered. Further approaches like loading by metal
baffles’ have also been considered for modifying its radiation
characteristics. However, these modifications make the struc-
ture heavy and expensive which cause them not suitable for
many applications like space research.

In recent years, researchers have attempted to give modi-
fications to horn antennas by making use of metamaterial
inclusions of negative permeability medium (split ring reso-
nator) and negative permittivity wire medium (artificial
plasma). The effects of incorporating a wire medium inside
horn antennas have been investigated by simulation and
experimental studies.® In this article, we present a novel type
of horn antenna constructed by replacing the metallic walls
of a conventional horn structure with artificial plasma sheets.
Usually negative permittivity metamaterial sheets are con-
structed using periodic array of thin metallic wires in a 3D
manner. But even a single layer of periodic wires can be
considered as artificial plasma (sheet of thickness equal to
the diameter of the wire) with effective medium parameters.’
Here the plasma sheets are specially oriented for maintaining
the field distribution inside the new horn as in a conven-
tional metallic horn structure.

2 | ANTENNA FABRICATION

The schematic diagram of the proposed plasma horn antenna
is presented in Figure 1. Plasma structure constructed using
thin copper wires is attached to the wave guide via a pyrami-
dal launcher of length 2 cm. The axial length of the horn
is 14 cm and the flare angles in E and H planes are 30°
and 40°, respectively. Plasma medium for constructing the

@‘glewalls of the horn structure is made of a single layer of

thin metallic wires of radius 250 pm arranged with a period-

- (fulonsw@Blespect to the apex of the horn in the E walls. The
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Introduction

India's national bird, the Indian Peafowl Pavo cristatus
(henceforth, peafowl), is listed under Schedule | of the Indian
Wildlife (Protection) Act, 1972, and in Appendix | of the CITES
treaty. It is omnivorous and gregarious, and is seen in open, and
deciduous forests, different types of plantations, and human
habitations (Ali & Ripley 1980; Grimmett et al. 2011). It faces
the threats of poaching for its meat, feathers, and for use in
traditional medicines. Accidental poisoning is another major
threat (Alexander 1983; del Hoyo et al. 1994; Chakkaravarthy
2002; Ramesh & McGowan 2009). Crop depredation by peafowl
is a serious issue, and has been reported from some areas in
India (Johnsingh & Murali 1980; Veeramani & Jayson 1995; Ogra
& Badola 2008; Karanth et al. 2012; Pradhan et al. 2012). As
the actual economic loss was not estimated in these studies,
farmers could not claim ex-gratia payment from the wildlife
authorities. The situation will be exacerbated when the wildlife
authorities prioritise the needs of wild animals above the needs
of humans (Madden 2004). Quantifying the damage, and
immediately disbursing sufficient ex-gratia to the victims could
ameliorate the human-animal conflict (Nyhus et al. 2003). In
India, as mentioned above, no studies have been conducted to
measure the extent of crops that peafowl damage. In this paper,
an attempt has been made to study the human-peafow! conflict,
with the objective of estimating the extent of paddy Oryza sativa
damaged, by peafowl, near the Chulannur Peafowl Sanctuary,
Kerala, India.

Study area

The Chulannur Peafowl Sanctuary (10.70°-10.73°N, 76.45°-
76.48°E; henceforth, CPS) is located near Thiruvillvamala village,
and comprises 3.42 km? of forests spread over the diskicts of
Thrissur, and Palakkad (Fig. 1). The area was declar,

i 5-cle 'duous forest, with open areas and 1
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Fig. 1. Chulannur Peafowl Sanctuary, Central Kerala, India

April 2009 to March 2012.

Plots of paddy were enclosed within net-covered metallic
frames (10 m x 10 m) to protect them from damage [166].
They functioned as our control plots. Paddy depredation was
quantified by comparing the yield of paddy from the control plots,
with that of the open plots (10 m x 10 m). Two control plots,
and two open plots were monitored in four trials in December
2009, September 2010, December 2010, and September 2011,
at different locations of CPS. The mean distance from the forest
boundary to the area of experiment was 112.5 + 47.87 m.

Results
Peafowl were observed feeding on paddy at dawn (0600-0900

)hrs), and dusk (1600-1900 hrs), over a total time of observation

of 395 hours. The birds consumed the paddy by stripping off
the grain from the panicle with their beaks. The mean daily
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Abstract: Human-otter conflict is a rare phenomenon, but has been reported from North
and South America, and the Indian sub-continent. This paper reports on three Smooth-
Coated otter (Lutrogale perspicillata) attacks in Thrissur, Kerala, India, discovered
during a detailed study of human-wildlife conflict which ran from April 2009 to March
2012. Focus group discussion was carried out with local people with follow-up of
individual anecdotes. One fatal and two non-fatal attacks were reported; ex gratia
payments to victims were sanctioned by the Kerala Forest and wildlife Department. All
attacks were by groups of otters at dawn or dusk. Two incidents were in the breeding
season (August to November) and one in June 2011, The reason for the attacks appears
to be territorial.

Keywords: Smooth-coated otter, human-otter conflict, Kerala, India

INTRODUCTION

Three species of otters inhabit India, and the Smooth-coated otter (Lutrogale
perspicillata) is common in Kerala (Menon, 2014) and mainly feeds on fishes (Prater,
1965). Bite attacks of otters on humans were reported from North America (Lontra
canadensis) (Potter et al., 2007) and South America (Pteronura brasiliensis) (McTurk
and Spelman, 2005). Several anecdotal incidents of human-otter (Lontra canadensis)
conflicts and rabies infection within the species were reported by Belanger et al.
(2011). An attack by Smooth-coated otter at Tungabadra, India was reported by
Nagulu (1992). In this paper, Smooth-coated otter (Lutrogale perspicillata) attacking

people in Thrissur Distri la, India is reported. Hunting of smooth-coated otter
is illegal as this species 1 by the Wildlife Protection Act of India.

STUDY AREA

G oy Fhrissur District (10°46° to 10}%’ Neagl 75 57 to 76'55° E) is in the central part

P Kerd 2\ State, India, sp!ﬂrﬁllg“ﬂ&“&, _g,gggcut 3,032 km?. The District has a tropical
hum:d ate and plentiﬁﬁ%ﬁé%é‘lb"ﬁgi{fain:fﬂl (2500 mm to 3500 mm). The study area
is_cgmpriged of 11 Fo 'ngiébSe"fw.ithin‘Cﬂf’Pee Forest Divisions namely Thrissur

m?), Chalakudy (279:71a%#) and Vazhachal (413.94 km®) and three

508



CORRESPONDENCE

Coconut (Cocos nucifera) damage by wild pig (Sus scrofa) and Indian
crested porcupine (Hystrix indica) in Central Kerala, India

Crop damage by wild animals is a seri-
ous concern faced by marginal farmers in
Kerala', As the farmers cultivate a vari-
ety of cash crops namely coconut (Cocos
nucifera), arecanut (Areca catechu) and
rubber (Hevea brasiliensis) in the imme-
diate fringe areas of the forest, damage
and consumption of the fallen coconuts
by wild pig (Sus scrofa) and Indian
crested porcupine (Hystrix indica) is a
serious issue'”. Both the species are dis-
tributed in all the forest types in India®
and reported as frequent crop raiders in
Kerala®. Mode of feeding on coconuts by
wild pig and Indian crested porcupine
was not reported in the previous stu-
dies"?. Wild pig damaged a variety of
crops in India®®, China” and Bhutan®. Tn
European countries, crop raiding was
seasonal based on the type of crops cul-
tivated’. Schley and Roper'® reported
that wild pigs prefer agricultural crops
due to their nutritive value. Indian
crested porcupine damaged different
crops in north India'' and Pakistan'?,
Chakravarthy et al.® reported that deg-
radation and fragmentation of the forest
habitat compelled Indian crested porcu-
pines to move to human habitations and
cause damage to the crops. The study
was carried out in Thrissur district
(10°46'-10°7'N and 75°57'-76°55'E),
central Kerala, India, as a part of a study
on human-wildlife conflict from April
2009 to March 2012, The objectives of
the study were to quantify the damage
and consumption of fallen coconuts, with
special reference to their mode of feed-
ing and to identify the species involved
in damage from the indirect evidences
based on the shape and length of the dis-
carded coconut husk.

For quantifying the damage to fallen
coconuts, four quadrats of 10 m x 10 m
were laid systematically in the coconut
plantations up to 200 m away from the
reserve forest in each forest range®. Ten
coconut trees were marked from these
plots in the Wadakkancherry, Pattikkad

arigel. 9'& e e h in Vellikulan-
gafa: and |Pariyargm forgst ranges and 6
in (Pnlapil y [forgst range were
matked from the'plbts/ The presence of
ig and Indiarpfested porcupine in®

"
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the quadrats was recorded in each month
(n=36) based on the indirect evidences
left by these species such as scats, drop-
pings, diggings, feeding signs and
scratching marks. The coconuts con-
sumed/tree were also recorded during
each visit. Percentage occurrence of the
two species based on indirect evidences
was calculated by dividing the number of
occurrence of these species in the quad-
rats in each month by total months
observed (n =36) and multiplying this
by 100. The shape and length of the re-
moved mesocarp (coconut husk) was
measured using vernier calipers (n = 40).

Wild pig was recorded from all the
forest ranges in the district. Highest
occurrence was recorded from Wadak-
kancherry forest range and the feeding
on coconuts was maximum in Palapilly
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forest range (Figures | and 2). Mean
coconut consumed per tree was 0,12 &
0.15  coconut/tree/month (n=8). The
mode of consumption was by removing
the mesocarp (husk) and endocarp and
consuming the endosperm. The removed
mesocarp (husk) had an irregular shape
at the tip with a size of 15.01 £ 1.65 cm
in length and 3.09 £ 0.73 cm in breadth
(n=20) (Figure 3). Coconuts were
dragged to the forest before consuming
them (# =19). Indian crested porcupine
was recorded from all the forest ranges,
except Charpa forest range. The highest
occurrence and damage to coconuts were
recorded from Vellikulangara forest
range (Figures 1 and 2). Mean coconut
consumed per tree was 0.06 + 0.09 coco-
nut/tree/month  (# = 8). Like the wild
pig, the coconuts were damaged and
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Figure 1. Percentage occurrence of wild pig and Indian crested porcupine in the fringe
areas of different forest ranges (Thrissur district, Kerala) (n = 36).
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Role of gut inhabitants on vectorial capacity of mosquitoes

Lekshmi Jayakrishnan', Ambalaparambil Vasu Sudhikumar’& Embalil Mathachan Aneesh'

|Communicable Disease Research Laboratory, Department of Zoology. St. Joseph's College, Irinjalakuda; *Department of Zoology,
Christ College, Irinjalakuda, Kerala, India

ABSTRACT

Mosquito-borne diseases are spreading at an alarming rate. Globally millions of deaths occur due to the discases
transmitted by mosquitoes, next to AIDS and tuberculosis. Several methods have been used to control these vec-
tors and the diseases caused by them. Earlier studies have shown the potential role of mosquito gut inhabitants on
disease transmission. Their findings can be used as an innovative approach for devising strategies to modify the
survival of mosquitoes by reducing their lifespan, reproduction and disease transmission abilities. In this study,
microbiome of the three genera of mosquitoes, namely Aedes, Anopheles, and Culex along with their vectorial
capacity have been reviewed for assessing their role in mosquito control and transmission. Relevant articles were
accessed using different databases, including LILACS, Embase, Science Direct and PubMed from inception to June
2017. The search keywords included "Aedes", "Anopheles”, " Culex", "gut inhabitants", "vectors", and "mosquito".
The titles, abstract, and keywords of the retrieved articles were screened, and eligible research articles were sorted.
The review indicates that paratransgenesis may be considered as a versatile and effective strategy to eradicate the
spurt of mosquito transmitting diseases. Enterobacter species is the most common type of gram-negative bacteria
associated with the gut of all the three genera of mosquitoes. It was found to have a beneficial effect on humans as
it helps in destroying dreadful disease-transmitting vectors. These symbiotic qualities of the microbes need to be
thoroughly investigated further to reveal their antipathogenic elfect on the vector.

Key words Aedes; Anopheles; Culex; gut inhabitants; microbes; mosquito; vectorial capacity

INTRODUCTION diverse form of microbial flora composed of commensal
or symbiotic bacteria, algae, protozoans, organic debris

Mosquitoes, the hexapod invertebrates belonging  elc) are essential, as their feeding behaviour changes dur-

to the Culicidae family of Insecta class, have profound
influence on human beings. More than 3555 recognized
mosquito species divided into two subfamilies (Anoph-
elinae and Culicinae) and 112 genera have been recorded
in different parts of the world'. India, belonging to the
oriental region is regarded as one of the richest biogeo-
graphic zones for different mosquitoes. A record indicates
that Indian mosquito fauna includes 393 species divided
among 49 genera and 41 subgenera®. Most species of this
holometabolous insect remains as nonpathogenic, while
some are vectors of certain dreaded diseases like malaria,
chikungunya, Zika, yellow fever etc. More than one mil-
lion people die every year throughout the world due to
mosquito-borne diseases®*.

The vector competences of
dependent on the microenvironm gut which
ndergoes radical structural remodeling during
e life cycle’. Hence, studies on gut content
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ing metamorphosis from an aqueous larval stage to an
aerial adult®. Studying the interaction between the gut mi-
croenvironment and vector competency might be helpful
in controlling vector-borne diseases without disturbing
the ecological balance. Accordingly, a systematic review
was made, intended to reveal the characteristic features
of microbial consortia residing in the mosquito gut. For
this different published research articles and reviews
were assessed using the online databases, viz. LILACS,
Excerpta Medica data BASE (Embase®), Science Direct
and PubMed® from inception to June 2017. Other sourc-
es consulted were the CDC, WHO, and NIH websites.
The search keywords included "Aedes", "Anopheles",
"Culex", "gut inhabitants", "vectors", and "mosquito".
Articles retrieved for the study were absolutely in Eng-
lish. The titles, abstract, and keywords of the retrieved
articles were screened, and eligible research articles were
sorted. The selected articles were considered reliable, if
they revealed one or more perspectives about the research
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ABSTRACT. A new species of the jumping spiders
— Icius vikrambatrai sp.n. (3'}) — is described from
South India. A detailed morphological description, di-
agnosis and illustrations of the copulatory organs are
provided. Distribution of all the Indian feius species is
mapped.
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THPOBAHO.
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Materials and methods

Samples were hand-collected. The specimens were
studied by means of a LEICA S8APQ stereomicro-
scope. All measurements are in mm. Length of the palp
and leg segments are given as follows: total (femur,
patella, tibia, metatarsus (except palp), tarsus). Spine
positions are as follows: prolateral, dorsal, retrolateral
and ventral, B/W drawings were made by means of a
drawing apparatus attached to the LEICA microscope.
Digital images were taken by a Leica DFC2900 digital
camera attached to the Leica M205 A stercomicro-
scope with the software package Leica Application
Suite (LAS), version 4.5.0. The studied specimens have
been deposited in the reference collection of the Divi-
sion of Arachnology, Department of Zoology, Sacred
Heart College, Thevara, Cochin, Kerala, India (ADSH).
Abbreviations used in the text. ALE — anterior lateral
eye, AME — anterior median eye, PLE — posterior
lateral eye, PME — posterior median eye, -1V — 1st
to 4th legs.

Taxonomy
leius Simon, 1876

Type species: Icius hamatus C.L. Koch, 1846.
Diagnosis. For diagnostic features and description of the

laMiSice Alicata & Cantarella [1994].

Icius vikrambatrai sp.n.
Figs 1-17, Map.

TYPES: Holotype male (ADSH872381) from India, Kerala,
Alappuzha, Pathiramanal Island (9°37°07.11"N, 76°23°04.95"E),
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Materials and methods

Samples were hand-collected. The specimens were
studied by means of a LEICA S8AP0 stereomicro-
scope. All measurements are in mm. Length of the palp
and leg segments are given as follows: total (femur,
patella, tibia, metatarsus (except palp), tarsus). Spine
positions are as follows: prolateral, dorsal, retrolateral
and ventral. B/W drawings were made by means of a
drawing apparatus attached to the LEICA microscope.
Digital images were taken by a Leica DFC2900 digital
camera attached to the Leica M205 A stereomicro-
scope with the software package Leica Application
Suite (LAS), version 4,5.0. The studied specimens have
been deposited in the reference collection of the Divi-
sion of Arachnology, Department of Zoology, Sacred
Heart College, Thevara, Cochin, Kerala, India (ADSH).

breviations used in the text. ALE — anterior lateral

X E — anterior median eye, PLE — posterior

e, PME — posterior median eye, -1V — 1st
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ferred to Icius [Caleb, 2017]. In present paper we aim
to describe a new species Icius vikrambatrai sp.n. (%)
from southern India.
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Icius vikrambatrai sp.n.
Figs 1-17, Map.

TYPES: Holotype male (ADSH872381) from India, Kerala,
Alappuzha, Pathiramanal Island (9°37°07.11"N, 76°23°04.95"E),
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Abstract : De-monetization has given a big boost to the digital payment platforms in India. They are fast, reliable, easy to [earn and
navigate, Tt is able to fulfill the requirement specifications. Immediately after demonetization, citizens were facing severe cash
problems. Along with this the rate of usage of e-wallets shows an upward trend. Security is still a major concern regarding these
platforms like e-wallets. This paper looks at the impact that Demonetization has had on the e-wallets in India. Specifically, it aims
to see how the e-wallets have evolved with the advent of demonetization .

IndexTerms- De-monetization, E-wallets.

I. INTRODUCTION

Demonetization generations memorable experience and is going to be one of the economic events of our times. Its impact is felt
by every Indian citizen. Demonetization affects the economy through the liquidity side. On 8" November 2016, prime minister
announced that 80% of the currency in circulation was stopped. Shortages of curtency notes create an uncertainty in day by day
money transactions. To overcome these problems central government promotes cashless transactions in place of currency
transactions. ]

After results of demonetization people started using digital payment methods like e-wallets, debit cards, internet banking, etc.
E-wallets become popular now a day. Paytm, Mobikwick, freecharge, Oxigen etc are the most popular e-wallets in India. E-wallets
are prepaid accounts in which a user can store his money for future online transactions. Its password protected also. Using e-wallets,
it’s+ possible to make online transactions like mobile, dth, electricity bills, flight tickets ete. Convenience, less time consuming.
Zero cost etc is some of the features that made e-wallets as one of the most popular digital payments methods among people in
India.

II STATEMENT OF THE PROBLEM

Demonetization created an uncertainty in the economy. There for people started. dependmg more on digital payment systems
like

e-wallets. So this study is to check the rate of usage of e-wallets after demonetization.

2.1 SIGNIFICANCE OF THE STUDY _

After demonetization, our economy experienced a shortage of currency notes. E-wallets are a convenient tool for making digital

payments. This study is relevant since its helps to know about the increase of dependence on e-wallets after demonetization,
2.2 SCOPE OF THE STUDY

This study covers the usage of various e-wallets like paytm, oxygen etc among college after demonetization.

2.3 OBJECTIVES OF THE STUDY
1) Tounderstand the difference in usage rate of e-wallets after and before demonetization.
2)  To assess the usage experience and perception of e-wallets among chosen people.
3) To understand the awareness about various digital payment systems among people before and after
demonetization.
4)  To analyze the effect of demonetization in digital payment system.
2.4 RESEARCH DESIGN AND METHODOLOGY
This study covers 50 e-wallet users among the st
sampling technique adopted to select the requir
data. The data was collected through standard q
them for intgrpretation. The tabulated data is also presente

presenti m,ééati@g%uq statistical tools been used.

ents of Christ College, Irinjalakuda. Convenient sampling was the
espondents. The study was conducted with the help of primary
The collected data is coded and tabulated in order to organize
ith the help of bar diagrams and pie charts. For organizing and
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This table shows the opinion of respondents about cés’fﬂ&‘é%nomy Tt shows that most of the respondents (40%) are in favor
of cashless economy. Only 10% has an opposite opinion. 30% gives a neutral opinion.
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Abstract

Insurance is a contract represented by a policy. in which an individual or entity recaives financial protection or reimbursement Jgainst losses
from 3n insurance compary. The company pacis dients risk to makes payments more affordable for the insured. Advertisaments are the index
of our sodety. In the cese of Insurance, advertiserments have 2 dirext impact on the profit of the company. because it s through the
advertisements, general public gets information atout the new policies and produds of insurance. Al the same time, salesmanship is also an
essential tool in marketing the products of an insurance company: Berause salesmanship helps the nsurance companies Lo persuade aned assist
' a prospective customer to buy theilr product. This paper makes an attempt fo study and tompare the effect of bothi personned seling and
yi advertisernent in selfings iifa insurance products.
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ABSTRACT

Stress is what you feel when you have to handle more than you are used to. When you
are stressed, your body responds as though you are in danger. It makes hormones that
speed up your heart, make you breathe faster, and give you a burst of energy. This is
called the fight-or-flight stress response. Some stress is normal and even useful. Stress
can help if you need to work hard or react quickly. Stress management is a process for
controlling an individual’s level of stress. Stress management may include practicing
daily meditation, identifying relaxing activities (which may be different for every
individual), or a combination of multiple techniques. Stress management is important
because chronic stress can wreak havoc on your body’s immune system and contribute
to health problems such as tension headaches, migraine headaches, insomnia, weight
gain, depression, anxiety, digestive problems, and even heart disease. Both acute and
chronic stress impact memory and concentration, making effective stress management
crucial for optimal day-to-day functioning So there are quite a lot of stress management
techniques and In this study the researcher has thrown some light on how people
manage their stress and overcome it using music.

INTRODUCTION

An organization is made up of four resources, namely, men, material, money and machinery.
Of these, the first one is living one, i.e., human and the other three are non-human. It is the
human/people that make use of non-human resources. Hence, people are the most significant
resources in an organization. It is man who makes all the differences in the organization.
L f.Urwick had remarked that “business house are made or broken in the long-run not by markets
or capital, patents, or equipment’s, but by men”. According to Peter F. Drucker, “man, of all the
resources available to man, can grow and develop. Human resources is used to describe both the

people who work for a company or organization the,department responsible for managing
resources g

ated tocemployees. The term human ré: as first coined in the 1960s when the
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Abstract: To study on customer purchase behaviour towards mobile phone. Customer buying is not mere
transfer of item from seller to buyer. Consumer wants buying to become a happy affair. They would like to see,
touch and feel the commodities that they buy. Understanding this psychology for the consumer many
organizations have come to make purchase of happy affair. Today different brands of mobile phones are
available to users. Mobile phones are one of the modern telecommunication technologies that have emerged
over past decades lo facilitate communication among people and across couniries. Thus, the present study
focuses on the factors which influencing the consumer to purchase Mobile Phones. This study helps to know the
buying behaviour of the consumer while choosing Mobile Phones. This study also helps to know the consumers
satisfaction level towards different branded mobile phones.

Key words: purchase behavior, telecommunication technologies, consumers satisfaction, brand preferences
and Cell phones
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I. Part
1.1Introduction

Today different brands of mobile phones are available to users. Mobile phones are one of the modern
telecommunication technologies that have emerged over past decades to facilitate communication among people
and across countries (Dziwornu, 2013). According to the oxford dictionary the word mobile is derived from the
Latin phrase ‘mobile vulgus’. Which means excitable crowd .In human life there is the great change in standard
of living by the invention of mobile phones? As we all familiar cell phones did not just happen overnight. They
evolved just like us. Cell phones has evolved over five different generations, the latest of which is still being
adopted by users, By the time most of us will have switched to 4G and there will be undoubtedly be yet another
standard to aspire.

As we all know that first mobile phone launched in India during 1990’s and first mobile company
which was established is Nokia In the year 1995, the first service provider Modi group which was established in
Kolkata Now India is second largest user of mobile phones that is accountable for 1,034,253.328 mobile
phones. These indicates how widely mobile phones are accepted .There are many available brands to users like
Samsung, Micromax , Lenovo, Motorola , Intex JLava , Xiaomi etc .As we can that youth is more attracted to
mobile phone usage . The current mobile market has close relationship with the youth .Whenever a new
multimedia or electronic gadget is launched just see the queue in any outlet you will see large number of
youngsters filling the crowd. This shows the growing popularity of mobile phones among youngsters .This study
seeks to analyze the brand preferences among youth.

1.2 Statement of Problem
During 19" century markets was not so competitive. There was very few brands competing in the
market and there were people usmg moblle pho ed to be very expensive. During 20" century many
arket. Even in our country new telecommunication
: Lstabhshed making the service WeryAgheaper so that the service can be utilised by every
12]1. country. Today mobile phones start from Rs.1000 to Rs.1, 00,000 because of which
ts\ of options regardpp ﬁabﬂe Uphoneq Moblle phones have become very common to the
¢epme almost impossib
Hpete’ifi a market many ch %?"?hlihlle @h@m_have been introduced in a market especially from
il 14 pro iding additional cag i‘iﬁsf"aﬁd ffeaturgto customers. But there is a question regarding
ands-by consumers and factors a Ltmg whlla,pmgbgimg mobile phones study therefore, desirable
to 1dent|fy the brand preferences among youth.'"J@lakudg
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‘CULTURE SHOCK’ — A THEORITICAL FRAMEWORK

Elizabeth Paul Chakkachamparambil, Assistant Professor & Research Scholar,
Research Department of Commerce, St. Joseph’s College (Autonomous) Irinjalakuda

Dr Josheena Jose, Assistant Professor & Research Guide,
PG Department of commerce, Christ College (Autonomous) Irinjalakuda

Abstract

In the modern world ‘Culture shock’ has several negative effects in the field of
education and in the workplace. Most international students and foreign workers experience
culture shock. In India since the IT boom took place, salaries are at an unbelievable high.
Due to the attractive salary packages offered in the IT sector, this sector has attracted
employees from all parts of the country and even from across the globe. The workplace has
become a meeting place of various ‘cultures’. Yet little research exists which has investigated
the factors leading to culture shock. In this paper an attempt is made to investigate the factors
leading to culture shock.

Key Words: Culture, Culture Shock, Globalization, Social withdrawal and Emotional
discomfort
Part 1

1.1 Introduction
“Culture Shock” has been a topic of research for over 30 years by European and

American anthropologists and psychologists (Eickelmann, 2006). It is usually used to describe
the physical and emotional discomfort experienced when someone moves to a completely new
environment, although it also may result in a positive learning experience leading to increased
self-awareness and personal growth (Adler, 1987). Paul Pedersen (1995), a cross-cultural
psychologist and a professor of educational Syracuse University in the Department of Human
fitg d culture shock as ﬂﬁ% of initial adjustment to an unfamiliar environment.

t at this psychological construct of culture shock has been used to describe the

ygess in its emo’t’f’oﬁd,}mgyﬁ]h%}o%’cal behavioral, cognitive and physiological

'1 jividuals. Geertg) fetede,ﬂ{ie Bf the. pioneers on the field, an international authority

rist

on cross- cultural social psychology;,,}%ae éforemegmned personality Paul Pedersen and Gert Jan

Hofstede, son of Geert Hofstede, a senior researcher in Information Technology at Wageningen

Volume XI, Issue XII, December/2019 Page No:1496



The International journal of analytical and experimental modal analysis ISSIN NO: 0886-9367

A STUDY ON FACTORS AFFECTING THE EMOTIONAL INTELLIGENCE OF
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Abstract

Emotional Intelligence is of great importance in education and teaching because it helps
the teachers to understand their students in a better way. A teacher with weak emotional
intelligence cannot guide and motivate students positively. But a teacher with emotional
balance can motivate students positively. It prevent stress and help them to deal with
complicated situations in classroom without affecting the students. Empathy a key
emotional intelligence skill is very much essential for a teacher to understand and impart
the learning in a way suitable to the background and culture of the students. The social
skills and motivation are useful for the teachers to achieve the objectives of the subject
being taught.

Keywords: Emotional intelligence, Empathy, self awareness, social skills

Part 1

1.1 Introduction

Today education plays a very important role in developing individuals both physically
and mentally. In Kerala priority is always given to education and literacy. So Kerala is
ranked as one of the most literate state in India. The government is spending quite a
number of amount in developing the infrastructure and quality of the schools and
colleges. Kerala being highly literate, the government and the teaching community
d and are playing a vital role to see that most of the people are at least able to read
' mportant role in the education system. They play a
/ / ar of roles among: nts such as teacher, guide, mentor, friend and
\ N p il § pher etc. The present study is going to conduct among college teachers. A
NEE S ris a friend, thgfaﬁsuc;%o counsellor etc. of students who have a wide range
fearning, mental, ep;foﬁéi@al and ﬂﬁ%&tal disabilities. So the teachers must have the
ablhty of emononﬁhﬁﬁatugefﬁéé fsk;lIa en only they can truly guide their students.
Emotional Intelligence 1§fro.ff(g,|{ﬁ(ﬁ‘t”mnpp)}tance in education and teaching because it
helps the teachers to understand their students in a better way. A teacher with weak
emotional intelligence cannot guide and motivate students positively. But a teacher
with emotional balance can motivate students positively. It prevent stress and help
them to deal with complicated situations in classroom without affecting the students.
Empathy a key emotional intelligence skill is very much essential for a teacher to
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Abstract

The aim of this paper is to study the various factors causing occupational
stress and its effect on individuals and the organization, as a whole. It identifies the
major factors of stress, classifiable into nine categories i.e., job content, work load
and work place, working hours, participation and control, career development, status
and pay, role in organization, interpersonal relationships, organizational culture and
home-work interface. Here, an attempt is made to study the factors of occupational

stress and its effects on Indian soldiers under PBOR (Personnel Below Olfficer Rank).

Key Words: Occupational stress, interpersonal relationship, organizational culture,
home-work interface, PBOR

1.1 Introduction

The security and sanctity of our nation has been threatened, time and again, in the past

andin order tq defend the same in conflicts which may take place in the future, the

\ ds a physic%d mentally strong armed force. But no human being
: v Vd
A

‘from stress. from instigating several lifestyle ill-habits, chronic

ildlessness and hoﬁﬁxdna._} variations, stress has also triggered a tendency to
Sy
commit fratr1c1de in 1ndm,qli&1si ,deplayﬂ‘igo%olent traits and suicidal tendencies in
.-, e of o,
distressed individuals. There w&;re as manys,as 635 cases of suicide and 67 cases of

U, o,

fratricidal killings in the three servwes S%f Atffled Forces from 2003 to 2007, of which

the Army was the worst affected.
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Abstract

Teachers are pillars our nation. Teacher plays an important role in developing the knowledge
and skill of youth. This study aims at investigating the job satisfaction and institutional
commitment among school teachers in Malappuram district. 30 respondents from government
school, 30 respondents from aided schools and 30 respondents from private school were
taken for the purpose of the study. Data collected was analysed with both descriptive and
inferential statistics using spss version 21. Independent sample t-test and chi-square test has
been used in this study to analyse the job satisfaction and institutional commitment level
among male and female teachers and government, aided and private school teachers. On
comparing the job satisfaction level and institutional commitment between government and
aided and public school teachers. Job satisfaction influences job commitment towards the

institution

Key words: job satisfaction, Institutional commitment, organisational climate,

government school, private school, aided school, gender

mlity teaching staff, jg/sthe cornerstone of a successful educational system.

¢ e s’ are both the la an capital resource of an educational system,
: y at the schoof g?éldowyrr ctlng and retaining high quality teachers is thus a
W U)f;lry necessity fob,gdﬁm;égag mstm,mSn However, good teachers are difficult to
recruit and almost 1mposs1br}§jjp f@tm@”}g the rewards of teaching do not outweigh the
possible frustrations on account of poor job condmons Job satisfaction has always been a
flash point of discussion among the researchers and scholars since along. This critical

issue has gained enthusiastic attention of researchers all around the world after the
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Abstract: Land cover, defined as the assemblage of biotic and abiotic components on the Earth's surface, is one of
the most crucial properties of the Earth system .Vegetation is a vital component of the natural environment.
Terrestrial vegetation includes natural ecosystems, such as native forests and woodlands, shrub lands, grasslands
and wetlands. Information on land cover is fundamental to many national/global applications including watershed
management and agricultural productivity. Thus, the need to monitor land cover is derived from multiple
intersecting drivers, including the physical climate, ecosystem health, and societal needs. Tropical forests have
undergone rapid land cover changes especially in the last few decades. Terrestrial forest is one of the major factors
in the global carbon balance, and therefore in global climate change. Change in forest cover may also have affected
past climates on regional or sub-continental scales. Forest cover change accelerates the climate change and global
warming. The present study analyses the Landcover change in the Peppara wildlife sanctuary for a period of forty
years using GIS and Remote sensing techniques.

Keywords: GIS, Remote sensing, vegetation, wildlife sanctuary.

1. INTRODUCTION

The composition, diversity, and structure of vegetation are the key determinants in assessing biological diversity of forest
ecosystems. Vegetation is the source of primary production which plays a direct role in water and nutrient cycling, and
interacts strongly with other biotic components. Vegetation has also been identified as a specific target for the calculation
of critical loads/levels. The composition and structure of vegetation can serve as bio-indicators for environmental changes
to ecosystems that echo the interactions between human activity and the natural environment (Zhang et al., 2008). The
land cover and landscape change in semi-arid and arid environments often reflects the most significant impact on the
environment due to excessive human activity (Zhou et al., 2008a and Zhou et al., 2008b). Terrestrial forest is one of the
major factors in the global carbon balance, and therefore in global climate change (Franceyet al., 1995; Fang et al., 2001).
Change in forest cover may also have affected past climates on regional or sub-continental scales. Forest cover change
accelerates the climate change and global i diman, 2003). Land use/land cover is a fundamental variable that
m\\i;_njjau Sthe forest fragmentation and isolati ts, which is being linked with human and physical environments
/ (Glrir' #1N., 2010). Forest cover changes may havé been important consequences for natural and forest landscapes
( throug theid impacts on soil akd: Whited giixify) Bradveersity, and global climatic systems (Chen et al., 2001). Vegetation

[,’ mapping s product of the dé‘v“éléiﬁhéh’u cofseemote sensing, initially through aerial photography, remote sensing
technd,l y,/Jbecause of the b ﬁ[ £ L%x‘é{f\k{idé 4tdh coverage, frequent revisits, multispectral, multisource, and storage
format to facilitate subse(mﬁﬂ; " (él;a'hﬁénﬁﬂﬂ) compatibility with GIS technology proved very practical and
mical means for an accurate cla551f'1cat10n of land cover (Nafeesaet al.,2010, Lillesand and Kiefer, 1999). Forest
cover change detection techniques have been developed for monitoring land cover dynamics from remotely sensed

imagery (Coppin et al., 2004; Lu et al., 2004, Roy and Roy, 2010). The present analysis of land use and land cover
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Abstract — This paper proposes a wide band microwave absorber in a bulk form realized using a
Broad Side Coupled Split Ring Resonator (BCSRR) metamaterial structural units fabricated in
a novel way which possesses structural flexibility and wide band frequency tunability. Instead of
using a conventional structure, the two conducting rings of the structure are prepared separately
by photochemical etching using thin copper sheets glued on polypropylene film. The resonant
property studies of the BCSRR show a noticeable tunability in resonant frequency with spacing
variation, a result not observed using other conventional SRR structures. A spacing variation of
1 mm of a typical BCSRR unit shows around 3 GHz resonant tunability which makes it suitable
for materializing various sensor applications. The resonant properties of BCSRR in a bulk
form made with specific structural dimensions arranged in periodic manner with progressively
varying spacing using layers of cotton fabric, show wide band resonant absorption. By suitably
modifying the structural parameters of BCSRR rings, the range of the frequency absorption
band can be specifically designed. The result of the study predicts a possibility of using this
proposed BCSRR designs in various types of wide band absorbers.

1. INTRODUCTION

There is vibrant research carried out by different groups in order to explore the potential possibilities and mani-
fold applications of different types of Split Ring Resonators (SRRs) [1]. Broad Side Coupled Split Ring Resonator
(BCSRR), one of the important candidates for negative permeability metamaterial resonating units, is widely used
in different sensors, miniaturized antennas, frequency selective surfaces etc [2]. Conventionally BCSRRs are con-
structed by etching the rings of the structure on two sides of a single substrate and there by will have a fixed
resonating frequency due to the thickness of the substrate used for selected structural parameters. By designing
BCSRR in a novel way by fabricating the two rings on separate substrate of the same material, the spacing vari-
ation between the rings leading to wide band frequency tunability was easily achieved [3]. Instead of using rigid
substrates for fabricating the rings, we have incorporated flexible, lossless microfilms as the substrate unit which
will provide the added advantage of flexibility [4]. In this paper, such specially designed BCSRR units are peri-
odically structured to materialize a bulk medium to achieve a noticeable wide band frequency absorption which is
not possible with conventional structures.

II. FABRICATION AND MEASUREMENTS

The rings of BCSRR are fabricated on thin copper sheets of thickness 20 gm. The substrate used is a polypropy-
lene film of thickness 18 jim which% lued;;o the copper sheets. By using photochemical etching method the

oerired BCSRR rings of specifi are fabricated. Three sets of rings with inner radius » = 5.4 mm,

¢ ﬁ‘r“/’rmxﬁ!a mm and width w= 2.7 mmJ 1.8 mm, 2 mm and slit width d = 0.2 mm are precisely made. Cotton

f{brﬁc S:Ll- s0f thickness of 0.1 mm are used for achieving the required spacing between the rings of the BCSRR.
a

Planar ﬂfo BCSRR rings willFpBticdRity AD thtm@ving five columns with varying spacing using different
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Abstract - This paper uses the field distribution properties of metamaterial Split Ring Res-
onators (SRRs) for the implementation of a rotation sensor. The proposed sensor structure
includes a stator, which is a SRR and a rotor, a thin dielectric strip in the near field region of the
resonator attached to the rotating axis of a stepper motor arrangement. The sensing principle is
based on the shift in resonance frequency due to the change in effective capacitance of the SRR
because of the perturbations in the field owing to the presence of the dielectric rotor. This novel
and simple metamaterial inspired rotation sensor shows a linear response up to 45° with flexi-
bility of changing the sensitivity of the proposed sensor. The possible non-linear issues involved
for rotation up to 180° is also presented.

I. INTRODUCTION

Metamaterial resonator structures like Split Ring Resonators (SRRs) have gained major attention in recent
years due to its applications in the field of sensing and imaging. The attractive features of these microwave sensors
include high sensitivity, high quality factor and high tunability[1]. The resonance frequency dependence of these
artificially engineered materials is effectively utilized for the realisation of various sensors. Though different types
of metamaterial structure related sensors have been introduced by some researchers, the field related analysis for
the working of these sensors is seldom seen in literature. A few works already reported portraits the realization of
the rotation sensor by the rotation of the SRR structure which changes the symmetry of the resonator [2]-[3].

In this paper, we introduce a novel rotation sensor in which the SRR probe is kept stationary where by the
undesired movement effects are eliminated, The analysis is carried out by using the perturbation effects in the near
field of the resonator caused by the non-contact rotation scanning of a dielectric strip whose dimensions along with
the dielectric constant can be varied for enhancing the sensitivity.

II. EXPERIMENTAL METHODS AND RESULTS

The experimental arrangement includes a SRR fabricated on a thin poly ethylene film [4] of thickness 18 um
and it is arranged precisely between the transmitting and receiving probes connected to a Vector Network Analyzer
(VNA). SRR used for the sensing purpose is having an inner radius 2.43 mm, width of the metal rings 0.945 mm,
spacing between the rings 0.245 mm and split width 1.36 mm. Dielectric strip of selected permittivity is fixed on
a rotating axial made of low loss dielectric material and it is attached to a stepper motor arrangement so that the
rotation can be electronically controlled. The entire experimental set up is shown in Fig. 1.

The resonant frequency of the SRR pr s ’ermined by the intrinsic values of its capacitance and inductance.
The presence of a dielectric in the neaf 1) tﬁ region of the SRR will enhance the effective capacitance which in
ill reduce the resonant frequency. Care should be taken to precisely set the dielectric sensing strip near the

"/ q\w)\ hin its fringing field.Closer the position of the sensor strip to the SRR, greater will be the sensitivity owing
& .' Fo thi enls ced cap:flcnwe coppl[yp%tﬁ‘}i}f '{%%%‘]’i%ce shift. Capacitive contribution at dlffc:lcnt regions of SRB
K s revealed by allowing the dielggtric thin sp to gr ually rotate through the near field of resonator with the axis

of w;ta fon/passing through the ;q;pp}:{gr.g% Ff;};{g'ﬁggl’xcture. Fig. 2 shows the resonant frequency variation for 180"
o Totat

ith a dielectric stGpofithickness t = 11.%7351&) width w = 2.98 mm and dielectric constant € = 3.7. In the
Irinjalakuda
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Abstract - This paper introduces a novel Amplitude Modulation (AM) technique employing
metamaterial Broadside Coupled Split Ring Resonator (BCSRR). The carrier wave in the range
of GHz frequency is directly modulated by the signal, using a specially designed BCSRR acting
as a modulation sensor. The Modulated signal is transmitted through air and receiving it from
a distance, the original signal is faithfully reproduced. Resonant frequency dependence of the
spacing between the two rings of the BCSRR is employed for the modulation process and it is
achieved by varying the spacing between the rings in accordance with the input signal. For the
effective modulation, the carrier frequency is chosen at the midpoint of the linear section of the
falling/rising slope of the absorption curve of the BCSRR unit. By selecting the BCSRR with
narrow bandwidth, effective modulation is obtained even for weak signals. The chances of dis-
tortions in the AM wave due to over modulation are also addressed. The distinct characteristics
of this modulation process, which does not require any associated electronic components, over
conventional AM process, along with its manifold possibilities in the field of communication and
instrumentation are also discussed.

1. INTRODUCTION

Negative permeability metamaterial resonating structures are extensively used for different sensing applications
in the field of science and technology [1]. Split Ring Resonator (SRR) and its manifold variants are the most
explored components in the present day scenario [2]. Broadside Coupled Split Ring Resonator (BCSRR), if fabri-
cated in a special way as mentioned by Sikha et al., offers an added advantage of wide band frequency tunability
due to flexibility of changing the spacing between the rings of the BCSRR which are separately made on two
pieces of same substrate material [3]. By employing this specially designed BCSRR unit, we are introducing a
novel method for direct modulation of the amplitude of a microwave (catrier wave) using an audio frequency sig-
nal. Using a single BCSRR unit with one of its ring having capability to vibrate in response to the modulating
signal, this direct amplitude modulation is achieved. Quite recently the possibility of modulating carrier using
a signal related to mechanical vibration without employing any complicated electronic circuitry is reported [4].
This is the first experimental demonstration of a direct amplitude modulation (AM) process using a metamaterial
structure, which may have promising applications in various fields of communication and instrumentation.

IT. EXPERIMENTAL S%{%ﬂlwpﬁ MODULATION (AM) PROCESS

For experimental demonstration of this AM process, we have fabricated BCSRR rings on two FR4 circuit pieces
with dietetiric-eonstant ¢, = 4.4 and thickness t = D.‘B% e;[k’ structural parameters of fabricated rings are given
i 2 mm, split width fc:maéﬂ.\\‘{ nltj-t gf.the rings ¢ = 1 mm. The resonant absorption curve
a‘spacing of 1 mm is ob@mﬂ@&‘ﬂ&iqiééqllg it4n between the transmitting and receiving probes of
nalyzer (VNA) and is hh&%ﬁf‘;&ff ﬁeglw\ L \:ﬁhouo}onance frequency obtained is fy = 4.72 GHa.
4 faithful dmphtu:ﬁm%?é[l‘fé%:ﬂEMVe to select a carrier frequency either on the rising or
5 of the resonating curve. i the present case we have chosen the carrier frequency as 4.733
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Abstract — In this paper we present a metamaterial Split Ring Resonator (SRR) made of thin
films of nanometer thickness working in microwave frequencies. Since the thickness of nano-film
used for fabricating metamaterial structures is below the skin depth, unigue resonance behavior
is observed in comparison to the resonance curves of its conventional counterpart made with
thick films. At thickness less than skin depth, the film becomes resistive which in turn results
in a wide band magnetic resonance. Silver thin film resonators of thickness 350 nm, 550 nm
and 750 nm prepared on glass substrates using RF sputtering technique are used for the study.
Absorption characteristics of the SRR and Broad-side Coupled SRR (BCSRR) are analyzed.

I. INTRODUCTION

This era has witnessed intense research in thin film technologies to meet the need for miniaturization and
quality enhancement of devices and gadgets. Metamaterials, owing to their exotic and unique characteristics, are
extending their applications into diverse fields of technology searching for new horizons in the state of the art. In
this paper, we report a new addition to the metamaterial resonators realized using thin films working in microwave
frequencies.

The highly conducting metals like silver, gold and copper are mainly used for making SRRs so as to produce
maximum magnetic resonance in the system[1, 2], Here we discuss the resonance properties of metallic Split
Ring Resonators (SRRs) made with silver thin films of thickness below the skin depth. The films are prepared by
RF sputtering technique and the transmission spectra of this novel resonator is measured using Vector Network
Analyzer (VNA) in the frequency range of 3 - 9 GHz.

II. MATERIALS AND METHODS

The thin film silver SRRs of different thickness are prepared using RF magnetron sputtering technique. The
glass substrate is cleaned using traditional cleaning techniques with ultrasonic bath and isopropyl alcohol. Then
one side of the oven-dried slide is covered with high temperature resistant kapton tape. The resonator structure is
then stenciled on the tape and is then fixed in the sample holder of the sputtering chamber facing the target. The
silver target used is 50 mm diameter and 99.99% pure. The plasma was activated by a 13.56 MHz RF power of 25
W in argon pressure of 3 X 10~2 Torr with argon flow of 20 scem. After coating, the mask (kapton tape) is carefully
removed to get the ring resonators on the glass substrate. SRR and BCSRR structures of thickness 350 nm, 550
nm and 750 nm in square shapc are prepared using this technique by varying the sputtering duration. Figure 1

h el on a glass substrate. For the BCSRR, rings are fabricated on
é The resonators are then placed between the monopole antennas
ebes of a Vector Network Analyzer (VNA) for the transmission
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Metamaterial Split Ring Resonators made of Polyaniline - polytetrafluoroethylene at
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Abstract — We present the observance of magnetic resonance for the first time in Split Ring
Resonators (SRRs) made of polyaniline - based conducting pelymer and verify our experimental
result through simulation. The magnetic resonance behavior of Closed Ring Resonator (CRR)
and SRR of polyaniline - polytetrafluoroethylene ( Pani - PTFE ) are presented. The humidity
sensitive conducting Pani - PTFE ring behaves like low loss conducting ring with wide-band
magnetic resonance whereas the CRR does not show any resonant response as is expected. The
results are analyzed using simulation studics for copper rings of similar dimensions. Magnetic
resonance observed in Broad-side Coupled Split Ring Resonator ( BCSRR ) made of Pani -
PTFE is also presented, highlighting its role in metamaterial based applications. Realization of
metamaterial resonating structures using conducting polymers opens a new realm with immense
possibilities in microwave and terahertz technologies.

I. INTRODUCTION

Conducting polymers has emerged as one of the key areas of research during the last decade in the field of
electromagnetic sensors and absorbers. Apart from using conducting polymers for slightly modifying the environ-
mental conditions of the Split Ring Resonator (SRR), no other works are seen reported in the literature[1]. In this
work, for the first time, we have fabricated the metamaterial based Broad-side Coupled Split Ring Resonator (BC-
SRR) structure using polyaniline - polytetrafluoroethylene (Pani - PTFE) conducting polymer and have analyzed
its magnetic resonance behavior. This paper also addresses the observance of the widening of resonance curve in
relation to the comparatively less conductivity of the proposed polymer with respect to the conventional metallic
resonators. During the course of development of BCSRR, we have also analyzed the magnetic resonant behavior
of Closed Ring Resonator (CRR) and SRR fabricated using conducting polymer. Experimental results are verified
using high frequency simulation software and excellent agreement are observed.

II. MATERIALS AND METHODS

For metallic resonators, the inductive contribution of the resonant frequency exclusively depends on the con-
duction current flowing through the ring. But since Pani - PTFE is a material having lower conductivity, the
displacement current term which is a property of dielectric counterpart of the resonator should also be included

in the calculation of the resonant frequency. The effective lepgth of the resonating ring I; along with the resonant
frequency € are given[2] by O:M.

Iy 7/4 (1)
Q= wa/1 + 2¢k (2)
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Abstract

This paper reports a novel type of microwave reflector antenna that uses the frequency-
dependent properties of an epsilon negative (ENG) metamaterial medium. The frequency-
dependent characteristics of this artificial plasma medium is analyzed using the dispersive
auxiliary differential equation finite difference time domain (ADE-FDTD) method by employing
a Gaussian pulse and the results are verified experimentally using an artificial plasma medium
fabricated by an array of thin conducting wires. The radiation pattern of plain and corner plasma
reflector antennas modeled using Drude equations are obtained and are compared with a plasma
reflector and conventional metallic reflector antennas. The results obtained for the plasma
reflector antenna is experimentally verified using a 90° corner reflector antenna fabricated using
wire medium. This new class of plasma antennas show marked variations in radiation pattern for

frequencies above and below plasma frequency, which may find potentighus

frequency selective applications,

Keywords: negative permitti
metamaterials
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Metamaterials are artificially fabricated composites that
exhibit unusual and unique electromagnetic properties due to
negative values for permittivity, permeability and refractive
index. This new class of materials was first proposed by
Russian physicist Victor G. Veselago in 1968 [1]. In the
beginning of this millennium, the proposed medium was
realized in the form of a bulk medium by the periodic
arrangement of structures having intrinsic negative values of
permittivity and permeability. It was Pendry et al who, for the
first time, realized both these negative permittivity and per-
meability materials using a periodic array of thin conducting

1. Introduction

L Vimala College (Autonomous), Thrissur, University of Calicut, Kerala,
India,

2 8t Thomas’ College (Autonomous), Thrissur, University of Calicut,
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0031-8049,/19/105811--09533.00

wires and split ring resonators (SRRs) in 1996 and 1999
respectively [2, 3]. By combining both these structures in a
specialized manner, the negative refractive index medium,
also called the backward wave medium or left-handed med-
ium (LHM), was actualized in the year 2000 by Smith and his
colleagues for microwave frequencies [4]. Since the periodi-
city of the constituent metamolecules in the composite is very
much less than the interacting wavelength, the medium
exhibits homogeneous properties. Owing to their exotic
characteristics such as the reversal of Snell’s law, inverse
Doppler effect, cloaking etc shown by this group of materials,
immense research is going on in this field for a wide variety
of applications for the support of the state of the art tech-
nology. Active research is taking place for realizing different
variants of both single negative (SNG) and double negative
(DNG) metamaterials for a wide variety of applications like

© 2019 IOP Publishing Ltd  Printed in the UK
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Interaction of a Sine Wave with an Artificial Negative Permittivity
Medium Using Nonstandard FDTD
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Abstract—This paper presents the realization of Nonstandard Finite Difference Time Domain
(NS-FDTD) analysis having high accuracy and low computational cost to a negative permittivity
metamaterial wire medium for the first time. A sine wave of frequency less than that of plasma
frequency of the medium which is in the shape of a slab reflector is allowed to interact after identifying
the exact values of the required stability condition of the NS-FDTD. The electric field distribution
around the plasma slab obtained for a particular excitation point using NS-FDTD and standard FDTD
are demonstrated which show obvious advantages of this high accuracy algorithm. This novel technique
may be further extended to various dispersive and metamaterial structures.

1. INTRODUCTION

Nonstandard Finite Difference Time Domain (NS-FDTD) analysis is a highly preferable algorithm owing
to its manifold advantages like greater accuracy, enormous reduction in grid point, higher stability and
lower number of iterations resulting in considerable lowering of computational cost than the standard
FDTD. This new method introduced by Cole [1] showed that it is 10,000 times more accurate than
the standard one where he demonstrated the electromagnetic wave scattering from a dielectric contrast
using Maxwell’s equations. This method achieves the same accuracy with A/h (ratio of wavelength
to grid space) = 8 which standard FDTD could only achieve with A/h = 1140 which will result in
a considerable decrease in iteration needed. NS-FDTD algorithm in terms of propagation equation is
then developed and is used for analyzing Mie scattering of a dielectric disk [2]. This novel technique is
also extended to study the cases with dispersive media and wide band frequency interactions [3-5]. By
using an alternative approach, Jerez and Lara have explored NS-FDTD algorithm for addressing the
possible instabilities in earlier works [6].

This highly accurate and computationally advantageous NS-FDTD method is successfully
implemented for lossless cases [7]. NS-FDTD is also modeled in terms of conducting Maxwell’s equations,
and its successful implementation is predicted for a low loss medium [8]. In this paper we have
implemented NS-FDTD method for a high loss medium and have used it for the first time for analyzing

the interaction of the electromagnetic wave wi ative permittivity metamaterial medium. Epsilon

Negative Medium (ENG), one of the coristd metamaterial structures, is realized by making

use of thifieoiduching wires and is allowed to'intéract with a sine wave with a frequency less than
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Abstract — A promising novel topology specially designed with the aim to reduce the effective
size of the Split Ring Resonator (SRR) for sensitive and high resolution imaging applications is
proposed. This is achieved by modifying the conventional SRR by slightly raising the split region
of the outer ring structure perpendicular to the plane of SRR. The proposed design topology is
such that the localized field at the projected portion of the structure is isolated from the re-
maining portion of the SRR, After identifying the needed projection height of the split region of
this specially designed scanning probe, objects with dimensions very much less than operating
wavelength is scanned and identified, which will not be possible by using a normal SRR. The
experimental results are verified using high frequency stimulation software to authenticate the
results of this newly designed sensor which may find applications in enhancing the sensitiveness
of all types of SRR based sensors.

I. INTRODUCTION

Split Ring Resonators (SRR), the negative permeability part of metamaterial, are widely used in various sensor
applications by making use of their capacitive and inductive contributions along with their near field variations [1].
In order to enhance the sensitiveness of the resonator, different techniques like inclusion of external passive and
aclive components are suggested by various researchers [2]. Different types of sensors are seen in literature which
requires additional and relatively complicated circuitary along with SRR for specific sensor applications [3]. In
this paper, we have proposed a simple and novel design to modify the conventional SRR by slightly raising the
split gap region of the outer ring and there by isolating the localized field at the sensing region for better precision.
By using this high sensitive sensor, we have scanned an arrangement of closely spaced thin dielectric strips and
have reproduced the images faithfully with better resolution and the experimental results were verified using high
frequency simulation method.
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Fig. 1: Novel SRR design with projected outer split gap region.
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Abstract

This paper explores the possibility of the precise determination of mechanical vibra-
tions using metamaterial split ring resonator (SRR) structure. The amplitude of the
interacting electromagnetic wave in the range of GHz frequency is directly varied in
accordance with the amplitude of mechanical vibration, using a Broadside Coupled
SRR (BCSRR) acting as a vibration sensor. Dependence of the spacing between the
two rings on the resonance frequency of the BCSRR is used for the detection of
vibration and it is achieved by allowing the spacing to change in accordance with the
amplitude of mechanical vibration. For the effective sensing of mechanical vibra-
tion, the electromagnetic wave frequency is chosen at the center of the linear portion
of the rising or the falling slope of the resonant curve of the BCSRR. By properly
choosing the parameters of the BCSRR along with the effective tuning of the oper-
ating frequency, it is possible to detect even very weak vibrations. The chances of
various distortions in the detected vibration waveform in connection with selection
of the operating frequency and intensity of vibrations are also analyzed. The qualita-
tive formulation of the detection process along with its experimental verification is
presented. This novel method may find applications in the detection of mechanical
vibrations caused by various man made and natural sources and may find manifold
possibilities in the field of communication and instrumentation.

Keywords Metamaterials - Split ring resonator - Vibration sensor - BCSRR
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FDTD Analysis of the Interaction of a Gaussian
Pulse with Negative Permittivity Metamaterial Slab
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Abstract—The interaction of a Gaussian pulse with a neg-
ative permittivity metamaterial slab is presented. The results
of this numerical study predict the propagation behavior of
electromagnetic wave in presence of the slab. To perform this
analysis the Auxiliary Differential Equation Finite Difference
Time Domain (ADE-FDTD) analysis for a dispersive medium
using Drude model is used. The negative permittivity plasma
medium is modeled using effective medium theory. A Gaussian
pulse of wide frequency bandwidth is used for the analysis. The
field distributions for frequencies above and below the plasma
frequency are investigated. The study reveals the frequency
selective properties of the negative permittivity slab in relation
to the reflection and transmission characteristics.

Index Terms—Dispersive medium, Drude model, FDTD, Gaus-
sian pulse, Metamaterials, Negative Permittivity.

I. INTRODUCTION

Metamaterials are engineered periodic structures having ho-
mogeneous properties for the interacting waves. These materi-
als show unusual electromagnetic properties not observed with
normal materials. The unusual behaviors of these materials are
due to its negative values of permeability j, permittivity ¢ and
index of refraction n. Periodic structures having negative y and
¢ are mixed together to get negative n structure [1]-[4]. Finite
Difference Time Domain (FDTD) method offers a simple
and straight forward way for modeling complicated periodic
structures [5]-[9] like metamaterial and photonic band-gap
structures. Since these artificial plasma media consists of
periodic distribution of conducting elements, it is dispersive
[10]-[13]. There are two possibilities for the modeling of this
medium in FDTD. One is the actual insertion of conducting
elements periodically in the computational domain by assign-
ing high electron density for the selected cells and the other
is by considering the medium in terms of effective medium
properties. Mainly three methods are used for the analysis
of a dispersive medium using FDTD [5]. They are Auxiliary
differential Equation method (ADE), Recursive Convolution

method (RC), and the Z-transform method.
The electromagnetic wave propagation iﬁ%ﬁf a
negative permittivity slab using effective mediu eory is

II. FORMULATION OF THE PROBLEM

The problem is simulated in 2-dimensional dispersive FDTD
space using effective medium theory. The model equations
involved in 2D-ADE-FDTD are used. In this study Drude
model is used for modeling frequency dependent permittivity
slab. According to this model, the relative permittivity e, (w)
and relative permeability g, (w) are as follows,
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where w,, is the electric plasma frequency and w is the low
frequency edge of the electric forbidden band. , is the electric
damping factor. wyp, wmo and 7, are the corresponding
factors for the magnetic field. For a TE wave with field
components F,, H, and H,, Maxwells curl equations in
component form are given by,
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The expressions for D and B in terms of the components of
electric and magnetic fields E,, H, and H, can be found out
using Maxwells equations and Drude model as [7],
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Equations used for modeling of metamaterials are obtained by
simplifying and converting to time domain by replacing w by
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Abstract ;

Pelletized or powdered polyaniline composite, a potential candidate for microwave absorbers, was synthesized in the sheet
form for the first time, and its absorption characteristics along with structural, electrical and mechanical properties are
presented. Enhanced microwave absorption behavior of this novel, thin, flexible, lightweight sheet in hydrous environment
was analyzed for various humidity-dependent sensor and electromagnetic applications. The preparation method of protonated
chlorine-doped polyaniline (PANI), and its synthesis in the sheet form using polytetrafluoroethylene (PTFE) are discussed.
The surface and structural morphology were characterized by XRD and SEM, which reveal the granular, macro-porous and
polycrystalline structure of the material. A transmission-reflection-based waveguide technique was used for obtaining the
permittivity of sheets in the frequency range of 3-9 GHz by employing the Nicholson-Ross algorithm, and it was verified
by cavity perturbation method. The temperature stability of the PANI-PTFE conducting sheet was checked using four-
probe method. Conductivity enhancement of the sheet in hydrous environment was studied using a humidity chamber. The
microwave absorption studies at various humidity conditions were carried out using waveguide method which also illustrated
its potentiality as a humidity sensor. The mechanical strength of the proposed conducting polymer sheet was tested by standard
load-extension procedure. To make this PANI-PTFE polymer material suitable for anechoic chamber-like applications, it
was impregnated in polyurethane foam and its humidity-related microwave absorption studies were carried out using free
space method.

Keywords Flexible composites - Polyaniline - Microwave absorber - Humidity sensor

1 Introduction types and quality of electromagnetic gadgets. Owing to the

high density of electromagnetic (EM) users added care has

Microwave absorbers were of great importance even during
the initial stages of research and development of electromag-
netic devices and diversification of their applications. Nowa-
days, the relevance and the importance of these absorbers
have increased manifold due to the exponential increase in the
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to be taken for avoiding the issues related to electromagnetic
interference (EMI), which is of prime importance in com-
munication systems and in various industrial, scientific, and
medical (ISM) applications. Another major concern is health
hazard confusions related to overexposure of microwave
radiations which demand some sort of protective measures
for the safe use of these advanced technologies. Such sce-
nario demands intense research for the development of novel
type of microwave absorbers having added advantages over
conventional types in order to address the emerging issues
related to state-of-the-art microwave technology.
Microwave absorbers are broadly classified based on the
principle of electromagnetic absorption caused by conduc-
tivity and electric/magnetic losses owing to its hysteresis
nature. The boundary mismatch, a major concern in connec-
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Abstract — The radiation behaviour of a corner reflector antenna designed using epsilon nega-
tive (ENG) artificial wire medium is realized using nonstandard Finite Difference Time Domain
(NS-FDTD) method and the results are compared with standard FDTD algorithm. High ac-
curacy NS-FDTD algorithm which requires less iteration for convergence is for the first time
implemented for metamaterial corner reflector antenna. This is achieved by extending this pow-
erful algorithm by addressing the stability related issues in conducting media and the proposed
work may find potential applications in the simulation studies of dispersive and metamaterial
designs.

I. INTRODUCTION

One of the major issues for the implementation of standard Finite Difference Time Domain (FDTD) method
in structural designs related to matematerials is the requirement of large domain space which, in turn, requires
high computational cost. A modified form of FDTD, named as nonstandard Finite Difference Time Domain (NS-
FDTD), has proved to be highly effective in many aspects like accuracy and speed and it achieves the same result
with \/h (ratio of wavelength to grid space) = 8 which the standard one can only attain with A\/h = 1140 [1].
NS-FDTD has already been successfully implemented for dielectric medium [2] and for structures having low
conductivity. Quite recently, this powerful algorithm which considerably enhances the computational efficiency is
reported for a plane conducting plasma medium [3]. In this work, for the first time, we have successfully employed
NS-FDTD method to analyze the radiation behaviour of a corner reflector antenna designed using conducting wires
in the form of an artificial Epsilon Negative (ENG) plasma medium by considering the stability issues related to
the convergence of the function used [4]. The already predicted accuracy claims of NS-FDTD is achieved in a
metamedium and the results are compared with standard FDTD.

II. FORMULATION OF THE PROBLEM AND DESIGN OF THE STRUCTURE

For employing NS-FDTD, we have incorporated wave equation method instead of using Maxwell’s equations.
The absorbing wave equation given by Cole [4] is used for designing the ENG medium which made by periodic
array of thin conducting wires for the proposed corner reflector antenna and is given by
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and prey ingestion behaviors of the spider.

The term kleptoparasitism is used to describe the stealing of nest material or prey of one animal by
another. Foraging and food handling behaviors of social spiders increase the vulnerability to klepto-
parasitism. Kleptoparasites of the social spider Stegodyphus sarasinorum Karsch 1891 were identified
based on the observations done in the field. Four species of spiders and two species of ants were
observed as kleptoparasites and collected from the nest and webs of this social spider. The ants were
found to be the most dominant among them. The influence of a facultative kleptoparasitic ant, Oecophylla
smaragdina on the foraging behavior of S. sarasinorum was studied in laboratory conditions. The
experiments suggested that the web building behavior of S. sarasinorum was influenced by the exposure
to ants. However, exposure to ants caused no significant effect in the prey capture, handling time of prey

Key words: Social spider, Ecology, Kleptoparasites, Ants, Prey capturing behavior.

BACKGROUND

Kleptoparasitism is a type of feeding behavior,
in which one animal steals the food or prey captured
by another animal. Kleptoparasites feed on prey which
could not be obtained by themselves without time and
effort. There are chances for the kleptoparasites to be
injured by the host organism (one being stolen from)
when the latter defends its prey. Kleptoparasitic behavior
is seen in a diverse array of taxa including marine
invertebrates (Zamora and Gomez 1996; Morrissette
and Himmelman 2000), spiders and insects (Higgins

1988) and primates (Di t iti ndJan 0 2 01)
Susceptlbﬂlty to

behaviors
include foraging and behaviors

(Brockman and Barnard 1|

Chnst Cd

2000). Kleptoparasites depend on high-quality food
and it is available to them due to prolonged handling
(Giraldeau and Caraco 2000). Lastly, the more
conspicuous the hunting and food handling behaviors,
the easier it is for the potential thieves to identify the
opportunities for exploitation.

Among spiders, web-building spiders are frequent
targets of kleptoparasites (Vollrath 1987). Web-building

spiders arg, relagively sedentary, sit-and-wait type of
pred pture prey that is often larger than
thems t takes time to consume. They usually

store many prey items in the web or nest for future
consumption (Champion de Crespigny et al. 2001).

I .fgl s ba;';%tw rge sized web and capture large

s1 c oopera ively. Due to these behaviors, social
slwglg“rﬁra §g ﬁt&l ? active resource for kleptoparasites.

}E:FEW{ fﬁﬂﬁ?%&fs piders act as kleptoparasites
al ong;rm thainsests like some scorpionflies (Thornhill

1975) and ants (Henschel and Lubin 1992; Pasquet et

Citation: Drisya-Mohan OM, Kavyamol P, Sudhikumar AV. 2019. Effect of kleptoparasitic ants on the foraging behavior of a social spider
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ABSTRACT. A new species of the jumping spider
genus Cocalus C.L. Koch, 1846 — C. lacinia sp.n.
(J"Y)— is diagnosed and described from the Wayanad
Wildlife Sanctuary, Western Ghats, Kerala, India, A
detailed morphological description, diagnostic features
and illustrations of the copulatory organs of both sexes
are given. The current distribution of the genus in India
is mapped as well.

How to cite this article: Sudhin P.P., Nafin K.S.,
Sumesh N.V., Sudhikumar A.V. 2019. A new spider
species of the genus Cocalus C.L. Koch, 1846 (Arane-
ac: Salticidae: Spartaeinae) from Western Ghats of
India // Arthropoda Selecta. Vol.28. No.1. P.125-130.
doi: 10.15298/arthsel. 28.1.10

PE3IOME. Jluarnocruposan 1 Onucad HOBbIA BHIL
MayKoB-cKaxyH4ukoB u3 poja Cocalus C.L. Koch, 1846
u3 YolAajackoro 3anoBennuka, 3amagaeie ater, Ke-
pana, Uunua: C. lacinia sp.n. (J'F). Tlpusenens: je-
TaNbHO® MOPPONOrHUECKOE QNIMCAHNE, AHATHOCTHYEC-
- KQUY/IATHBHBIX Opra-

&ﬂp, aHO COBpEMEH-

. Koch, 1846 is a
poorly studied salticid group confined to the Oriental
and Australian Regions. The genus is characterized by
the presence of an elevation in the posterior ocular
quadrangle in both sexes and the sinuous finger-like
projection resting on the male palpal retrolateral tibial
apophysis [Wanless, 1981]. Currently, the genus con-
sists of five valid species, of which the only one, Co-
calus murinus Simon, 1899, has been reported from

the Indian subcontinent [Roy et al., 2016; WSC, 2018].
In the present paper, we aim to describe and illustrate a
new species, Cocalus lacinia sp.n. ('), collected
from the Wayanad Wildlife Sanctuary lying in Western
Ghats in Kerala, one of the biodiversity hotspots of the
world [Myers et al,, 2000]. The current geographic
distribution of the genus in India is mapped as well.

Materials and methods

Field photos were taken with a Canon EOS 5D Mark-I11
using Canon EF 100 mm f/2.8 Macro USM Lens, Canon
MP-E 65 mm 1-5x Macro Lens and Canon MT-24EX Mac-
ro Twin Lite Flash. Spiders were hand-collected, and the
specigigns were stored in 70% ethanol. A morphological

as undertaken under a Leica M205 C stere-

0! e microphotographic images were taken by
means of Leica DMC4500 digital camera attached to Leica
M205 C stereomicroscope, with the software package Leica
Application Suite (LAS), version 4.3.0. LAS montage facil-
ity. All measurements are in mm. Measurement data for
palps and legs are as follows: total length [femur, patella,
tibia, metatarsus (except palp), tarsus]. The studied speci-
auDre. Hioplosifed dwdhvgeference collection at the Centre
forﬁgg%,{[mqpnq@nd Ecology (CATE), Department of
‘algglﬁl[@q&%[ﬁmmmmous) Irinjalakuda, Kera-

|
E‘ eviati %(\t%umdmo e)text and figure plates: ALE —
antenm ismmﬁ §, AME — anterior median eyes, co —

copulatory opening, do — dorsal, ¢ — embolus, ec —
extension of cymbium, fd — fertilization duct, pl — prolat-
eral, PLE — posterior lateral eyes, PME — posterior medi-
an eyes, plv — prolateral ventral, tl — retrolateral, RTA —
retrolateral tibial apophysis, rlv — retrolateral ventral, t —
tegulum, v — ventral, VT A — ventral tibial apophysis, vto —
ventral tibial outgrowt. The terminology follows Reiskind
[1969]; that for leg spination follows the format by Bossel-
laers & Jocque [2000].
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ABSTRACT. The genus Indomarengo Benjamin,
2004 is reported from India for the first time. Two new
species of the genera Indomarengo and Marengo Peck-
ham et Peckham, 1892 are described. Detailed mor-
phological descriptions, diagnoses and illustrations for
both species and SEM images for the new Indomaren-
go species are provided. Several new morphological
characters of the genus Indomarengo are discussed.
Collecting localities of both new species are mapped.

How to cite this article; Malamel I.J., Prajapati
D.A., Sudhikumar A.V., Sebastian P.A. 2019. Two
new species of the tribe Ballini Banks, 1892 from India
(Araneae: Salticidae) // Arthropoda Selecta. Vol.28.
No.3. P.424-434. doi: 10.15298/arthsel. 28.3.07

PE3IOME. Pon Indomarengo Benjamin, 2004 Bnep-
BhIC 0TMeueH 13 Maann. OnucaHsl ABa HOBBIX BHIA M3
poznos Indomarengo n Marengo Peckham et Peckh
1892. aust neranpabie MOP(POIOTHISCKHE OTTHCA)
JIMarHo3bl ¥ PUCYHKH s 00oux BuaoB 1 SEM n300-
paxkenus Juis Buaa Indomgares Oﬁcyxcnammﬂ He-
CKOJBKO HOBBIX MOpP]eF :
pona Indomarengo. Tgu
KaPTHPOBAHEI,

Introduction

According to Maddiso ; ¢ jumping spider
family Salticidae consists of 588 genera in seven sub-
families, 30 tribes and 13 subtribes. The subfamily
Marpissoida Maddison et Hedin, 2003 includes three
tribes: Ballini Banks, 1892, Tisanibini Maddison, 2015
and Dendryphantini Menge, 1879 [Maddison, 2015].

Jumping spiders of the tribe Ballini are distributed
in Asia, Africa, Europe and Australia, accounting for
84 species in 15 genera [Maddison, 2015; WSC, 2019,
but two more genera — Ligdus Thorell, 1895 and
Homalattus White, 1841, which are currently listed as
incertae sedis — could also be members of the Ballini
[Maddison, 2015]. Asia seems to be the most diverse
continent for the Ballini, whereas Europe (one genus)
and Australia (two genera) are least diverse [WSC,
2019].

Based on morphological characters, Benjamin
[2004, 2006] revised the Ballini and erected two Asian
genera (Indomarengo Benjamin, 2004 and Leikung
Benjamin, 2004) and an African one (Afromarengo
Benjamin, 2004). Indomarengo consists of three spe-
cies: I. chandra Benjamin, 2004, 1. sarawakensis Ben-
jamin, 2004 and I. thomsoni (Wanless, 1978) distribut-
in SE Asia [WSC, 2019]. In the present paper we
) to describe a new /ndomarengo species from
ndid; hence recording the genus from India for the
first time, and (2) to describe a new Marengo species
from India. A distribution map for both species is also

v dedyolly Andrews

sistapt Professor-

\Materials; and-Methods
lege (Autonomous
Chni‘-lrgs o %J@s hand—golleutud from foliage. Speci-
mens were studied under a LEICA S8APQ stereomicro-
scope. All measurements are in mm and were made with the
aid of ocular micrometer. Measurements of carapace and
abdomen length and height were taken at the middle part of
each body part, Lengths of palp and leg segments are given
as follows: total (femur, patella, tibia, metatarsus (except
palp), tarsus). Spine positions are as follows: prolateral,
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Two new species of the genus Marengo Peckham et Peckham, 1892
(Araneae: Salticidae) from Western Ghats of India
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ABSTRACT. Two new jumping spiders of the ge-
nus Marengo Peckham et Peckham, 1892 from the
Wayanad Wildlife Sanctuary, Western Ghats, Kerala,
India — M. zebra sp.n. (O'?) and M. batheryensis sp.n.
(¢"Y) — are diagnosed, described and illustrated. Dis-
tribution of all the Indian Marengo species is mapped
as well.

How to cite this article: Sudhin P.P., Nafin K.S.,
Benjamin S.P., Sudhikumar A.V. 2019. Two new spe-
cies of the genus Marengo Peckham et Peckham, 1892
(Araneae: Salticidae) from Western Ghats of India //
Arthropoda Selecta. Vol.28. No.3. P.435-444. doi:
10.15298/arthsel. 28.3.08

PE3IOME. Jlpa Buj1a nayKoB-CKaKyH4YMKOB H3 pOJa
Marengo Peckham et Peckham, 1892 u3 3anopeanuka
Boiinay, 3anagusie ['narsl, Kepana, Migus — M. zebra
sp.n. (O'F) u M. batheryensis sp.n. (3'F) — muarxoc-
THPOBAHBI, OMHCAHBl W WILTIOCTPHpOBaHel, Pacrpoct-
paHeHne BoeX MHAWIHCKUX BHI0B Marengo taxke rpo-
KapTHPOBAHO,

Introduction

nd i 5 i
The genus Mare ‘- wa éptabl ish \ by Peckham &
he hasis of the getlefotype Maren-

Peckham [1892] on t
go crassipes Peckham\gtP &:khmn 892 from Sri Lan-
Six valid species, of

ka. Currently, the genus™e

which five were described om Sri Lanka and one
from Thailand [WSC, 2019]. Gupta & Siliwal [2012]
reported on a single male of M. crassipes from the
states of Uttarakhand, which to date has been the only
record of Marengo from India. In the present paper, we

ohon

have described two new species, M. zebra and M.
batheryensis, from the Wayanad Wildlife Sanctuary
lying in the southern Western Ghats region, Kerala,
India. The current geographic distribution of the genus
in India is mapped as well.

Materials and methods

Spiders were hand-collected and preserved in 70%
ethanol. A morphological examination was undertaken
under a Leica M205 C stereomicroscope. The micro-
photographic images were taken by means of Leica
DMC4500 digital camera attached to Leica M205 C
stereomicroscope, with the softwatre package Leica
Application Suite (LAS), version 4.3.0. LAS montage
facility. All measurements are in mm. Measurement
data for palps and legs are as follows: total length
[femur, patella, tibia, metatarsus (except palp), tarsus].
The studied specimens are deposited in the reference
t the Centre for Animal Taxonomy and
(CATE), Department of Zoology, Christ Col-
lege (Autonomous), Irinjalakuda, Kerala, India.

prw mwpdws the text and figures: ALE —
E — anterior median eyes, cd —

Lé: tf ﬁl inc ﬁ‘ﬂ) ulatory opening, der — damaged

— embolus, ec — embolic

g‘—Lﬁéi‘tl {Eﬁt%ﬁ%u Sﬁ%?l — prolateral, PLE — poste-

rior latel&VEUPME — posterior median eyes, plv —

prolateral ventral rl — retrolateral, RTA — retrolateral

tibial apophysis, rlv — retrolateral ventral, s — spermathe-

cae, sd — sperm duct, ts — translucent septum, t — tegu-

lum, v — ventral. The terminology follows Reiskind [1969];

that for leg spination follows the format by Bossellaers &
Jocqué [2000].
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Abstract

Argyrodes flavescens O. Pickard-Cambridge 1880 oparasite; normally both sexes
together inhabit in the webs of large web building spiders. We also investigated the factors
that influence the relationship between Argyrodes flavescens and host spider Parawixia
dehaani (Doleschall, 1859). Field surveys were conducted to examine how the size of the
host and its web affect the abundance of Argyrodes flavescens and the impact of Parawixia

kleptoparasitic behavior of scet
show that larger webs sp ‘ger Pl dehaani accomq}pﬁatﬁb:)#ﬂgﬁi . flavescens and

comparatively small webs hosted] ciés. Chrigt College (Autonomous)
% %, Irinjalakuda

Key-words: Argyrodes flavescens, cosmopolitan, host, kleptoparasite, Parawixia dehaani.
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Two new species of the jumping spiders (Araneae: Salticidae)
from the genera Epeus Peckham et Peckham, 1886
and Pirantbus Thorell, 1895 from India
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ABSTRACT. Two new species of the jumping spi-  basal apophysis pointing postero-ventrad; the tegulum
ders from different parts of India, collected from dif-  with a tongue-like process; the filiform embolus; and
ferent expeditions, are diagnosed and described: viz.,  the epigyne with the long copulatory ducts having sev-
Epeus triangulopalpis sp.n. (%) and Piranthus pl‘- eral loops [Meng et al. 2015]. Epeus currently com-
anolancis sp.n. (). A detailed account of somatic and  prises 15 valid species, of which the majority (nine
genitalic characters, digital images, B/W illustrations  species) have been reported from different parts of the
and live photos are given. A map with collecting local- ~ Oriental Region. The remaining Epeus species extend
ities of these species is provided as well. their ranges to India, China and Nepal. The genus

How to cite this article: Malamel J.J., Nafin K.Sh.,  Piranthus Thorell, 1895 is represented by two species
Sudhikumar A.V., Sebastian P.A. 2019. Two new spe-  known from India and Myanmar [WSC, 2018], both
cies of the jumping spiders (Araneae: Salticidae) from  remain known from the females only. Among them, P.
the genera Epeus Peckham et Peckham, 1886 and Pi-  casteti Simon, 1900 seems to be endemic to India,
ranthus Thorell, 1895 from India // Arthropoda Selec- ~ whereas P. decorus Thorell, 1895 was originally de-
ta. Vol.28. No.2. P.267-276. doi: 10.15298/arthsel.  scribed from Myanmar but then had also been recorded
28.2.10 from India [Caleb, Sanap, 2017]. Yet, Caleb & Sanap

[2017] provided digital images of a general appearance

PE3IOME. /lBa Biaa NayKOB-CKaKYHUMKOB W3 pas-j r)of ag-unknown Piranthus male, while no male of the
JIHYHBIX perdoHoB MHMu, coGpaHHBIX B pasiuy ibed Piranthus species has been recorded/de-
9KCIIEAUIMAX, THATHOCTHPOBAHEL H OITHCAHBL: @ UM d yet.

o, Epeus triangulopalpis sp.n. (J'Q) u Piranthus In the present paper, we aim to describe two new
planolancis sp.n. (%). Tpusozstes jeraibHoe omuca-  species of Epeus and Piranthus based on newly collect-
Hid?!aﬂlﬂ; ThiX MPH3HAKOB, Yep- ed materidls from the coastal plains of Western Ghats
AR ) dotorpaguu 1 of southern India. Photos of live
pon Tﬂl()"f PHBOIMTCA KapTa ¢~ sp em en“g?gq (11 eCleb (Figs 1-6), as well as a map
BIY B OB / co ect loc éles of the Epeus species in India

3 7

ch rm({: i't( Le rﬁcq{ &g&jnthus are also provided.
Innjalakuda
. ) Material and methods
During the survey of Indian spiders, we have dis-
covered two new species gf the genera Lpeus Peckham The specimens were studied under a LEICA S8APO
et Peckham, 1886 and Piranthus Thorell, 1895. Spe-  gereomicroscope. All measurements are in mm. Palp and
cies of the Oriental genus Epeus have the flattened and  leg segment lengths are given as follows: (femur, patella,
elongated cymbium in the male palp, with a retrolateral  tibia, metatarsus (except palp), and tarsus) total. The micro-

Ho-Oensie HITIOC
¢oTorpadun u3 o
TOYKAMM HaXOJIOB

Introduction
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Abstract

Cancer cells usually have increased cell proliferation; have ability to survive in unique
environment and decreased apoptosis. Decreased apoptosis gives the cancer cells a survival
advantage. All cells showed a small base line apoptotic level. Treatment of cancer cells with
curcumin significantly increased apoptosis by Caspase 3/7 assay, Annexin IV assay and tunel
assay suggesting that both early and late apoptotic events are triggered by curcumin. Increased
apoptosis by curcumin may be used to kill the cancer cells and thereby help in treatment of
cancer. The overall results obtained in the study point out that the active molecule present in
Curcuma longa have considerable consequence on the survival of human breast cancer cell
lines. Finally, it is concluded that curcuminoids are a group of phenolic compounds isolated from
the rhizome of Curcuma Jonga has various pharmacological properties. They exhibit growth
inhibitory effects on a broad range of tumors and act as potent anticancer, anti-inflammatory
and analgesic agent and more research should be carried out and this data should be made
accessible for both health care providers and patients for safe anticancer treatments.

Keywords
Curcumin, cancer, apoptosis, therapy. é!f —21! ?/ﬁ
*
INTRODUCTION (diferuloylmethane) is a polyphenol derived from the

Curcumin is the medici act of a rhizomatous  rhizome of the turmeric plant, Curcuma longa. It is a
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Abstract

Cancer cells usually have increased cell proliferation; have ability to survive in unique environment
and decreased apoptosis. Decreased apoptosis gives the cancer cells a survival advantage. All cells showed a
small base line apoptotic level. Treatment of cancer cells with curcumin significantly increased apoptosis by
Caspase 3/7 assay, Annexin IV assay and tunel assay suggesting that both early and late apoptotic events are
triggered by curcumin. Increased apoptosis by curcumin may be used to kill the cancer cells and thereby
help in treatment of cancer. The overall results obtained in the study point out that the active molecule
present in Curcuma longa have considerable consequence on the survival of human prostate cancer cell
lines. Finally, it is concluded that curcuminoids are a group of phenolic compounds isolated from the
rhizome of Curcuma longa has various pharmacological properties. They exhibit growth inhibitory effects
on a broad range of tumors and act as potent anticancer, anti-inflammatory and analgesic agent and more
research should be carried out and this data should be made accessible for both health care providers and
patients for safe anticancer treatments.

Keywords - Curcumin, cancer, apoptosis, therapy.

INTRODUCTION

Curcumin is the medicinal extract of a rhizomatous herbaceous perennial plant of the ginger family,
Zingiberaceae bearing many rhizomes on its root system which are the source of its culinary spice known as
turmeric. The plant belongs to the genus: Curcuma and species: longa. Its scientific name is Curcuma longa
Linnaeus and it is native in southeast India. It has gained access to many other parts of the world as an
exotic variety. Curcumin (diferuloylmethane) is a polyphenol derived from the rhizome of the turmeric
plant, Curcuma longa. 1t is a non-nutritive food chemical used as a flavouring, coloring agent and as a food
preservative. It has been consumed for centuries as a dietary spice regularly at a reasonable amount by
people in Asian countries. Modern therapist attention started to revolve round the turmeric species for its
wide use in traditional medicine as a effective antioxidant, anti-inflammatory, analgesic and anticancer
agent. Several pilot studies showing suppression in cellular transformation, proliferation, invasion,
angiogenesis, and metastasis have further kindled their interest. Being a blood-brain barrier permeable
substance exhibiting a diverse range of actions including free radical scavenging activity in vitro and invivo
with cardio and neuro-protective effects added strength to the world-wide attention.

Cancer is an abnormal growth and proliferation of cells. Jpjis a fearsome disease because the patient
suffers pain, disfigurement and loss of many physiological Qﬁ}%#‘ ding in fatality in most cases. The
alarming facet of cancer is that it may occur at any time at an in any part of the body. It is caused by a
complex, poorly understood interplay of genetic and environmental factors. It continues to represent the
largest cause of mortality in the woild and kills annually about 3500 per million populations around the
i “drugs. ar¢ in_active development with many of them under clinical trials,
ore efficient arftt.18¢s doMicAdrdpsvespecially from the plant
he overall aims Aa?ﬁ‘f lobjectivescof the current study is to
fect of curcurqﬁ %%hg“lieg' DUAs AND LNCaP prostate

u
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THE GENUS OSCILLATORIA VAUCHER (CYANOBACTERIA) FROM

SELECTED MANGROVE ENVIRONMENTS OF SOUTHERN KERALA, INDIA

Abstract -

The present work deals with the diversity of
Oscillatoria  Vaucher from the selected mangrove
environments of Southern Kerala. The genus Oscillatoria
is the most ubiquitous genus of Oscillatoriales of
Cyanobacteria growing in almost all seasons and habitat.
10 species of Oscillatoria (O. subbrevis Schmidle, O.
curviceps C.Agardh ex Gomont, O. limosa C.Agardh ex
Gomont, O. chlorina Kutzing ex Gomont, O. princeps
Vaucher ex Gomont, O. chalybea Mertens ex Gomont, O.
inaequalis (Kutzing) Botnet & Flahault, Q. acula Bruhl &
Biswas, 0. ornata Kiitzing ex Gomont and O. schultzii
Lemmermann) have been identified from different
mangrove environments viz. Alappuzha (Ezhupunna,
Pathiramanal), and Kottayam (Kumarakom and Mekkara)
districts. The least species diversity of Oscillatoria in the
selected mangrove areas has been recorded at Kottayam
district whereas the highest species diversity at Alappuzha
district.

Keywords: Mangroves, Cyanobacteria, Oscillatoria,
Southern Kerala

Introduction -

Cyanobacterial diversity in mangrove ecosystems is
mainly controlled by the fluctuations in the physico-
chemical characteristics of the water. The genus
Oscillatoria  is the most ubiquitous genus of
Oscillatoriales of Cyanobacteria growing in almost all
seasons and habitat, The species identification of
Oscillatoriales has been carried out based on colour,
sheath, cell measurement, constriction, granulation and
end cell. The genus Oscillatoria is commonly identified
with the visible motility of trichomes consisting of cells
that are distinctly shorter than wide with a standard "ruler-
like" cell division occurring in meristematic zones and,
overall, simple filaments without any branching or

Arun T. Ram " and Tessy Paul P.2
Research & PG Department of Botany,

M.E.S. Asmabi College, P.Vemballur, Kodungallur,
Thrissur District, Kerala — 680 671

Department of Botany,

Christ College (Autonomotts),

Irinjalakuda, Thrissur District, Kerala- 680 125

A survey of literature on Oscillatoriales revealed
that according to the classical concept, 128 species of
Oscillatoria has been reported from India (Tiwari et al.,
2007). Mangroves are occupied by numerous
cyanobacterial communities and many of them are capable
of nitrogen fixation (Hoffmann, 1999). The present
communication is to distinguish different species of
Oscillatoria from the selected mangrove ecosystems of
Southern Kerala.

Materials and Methods -

The samples were collected from two districts
viz. Alappuzha (Ezhupunna and Pathiramanal), and
Kottayam (Kumarakom and Mekkara).

Table 1. Study areas.

District Place GPS Location
Ezhupunna 9949° N, 76°18’"E
Pathiramanal 9936°N, 76%23° E
Kumarakom 9936’ N, 76° 25" E
Mekkara 9°48° N, 76° 21’ E

The cyanobacterial specimens were observed on the water
bodies, soil, bark and pneumatophores of mangrove
plants. Light-green, dark-green, dark-brown, olive
coloured cyanobacterial samples were collected using
forceps, needles, scalpel and knife. Photomicrographs
were taken using a Leica DM 1000 LED compound
microscope. Cyanobacterial identification was done using
the relevant taxonomic publications.
Result and Discussion

Cyanobacteria is one of -the most important
primary production groups in aquatic environments and
their productivity depends greatly on them. (Kamath et al.
2006). A total of 10 species of Oscillatoria were recorded.
The least species diversity of Oscillatoria in the selected
mangrove areas has been recorded at Kottayam district
whereas th ighgst species diversity at Alappuzha

: uﬁ& mangrove area occupies the most

specialized cells, such as heterocysts or akinetes (Vaucher | district.
1803, Gomont 1892, Anagnostidis and Komarek 1988, diverse sp cillatoria.
Komarek and Anagnostidis . The ‘concept of b ] .-
classification of Oscillasgfiales “byN\Komarek and Table 2: List of i)si‘:j’%amn'a species identified from the
Anagnostidis (2005) is a Hgffé: study and various ﬂlﬂﬁm’gﬂ?} W-égr; . ;
taxa are arranged in a pinjgle| oxder, |6 families and 12 1:‘@:’1::!:‘; ofl ‘ij;['n-;-)‘.palSpe‘:ies identified
subfamilies. ’,\) = / c ragt—ﬁ‘mfuu (Autongmous)
% Cra :1{ v, 1. | \@seillatatda subbrevis Schmidle
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Phytoplankton diversity of Tirur River, Malappuram District, Kerala
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Abstract

The present report was the systematic assessment of the phytoplankton in
Tirur River, Malappuram District, Kerala, India. The survey was conducted
at the three sites namely Tirur, Thazhepalam and Parapadi, of Tirur River
and the species diversity of phytoplankton was analyzed from January to
June 2015. From Tirur River, 57 taxa of phytoplankton were identified
during the period of study, which come under 30 genera belonging to
four taxonomic classes. The Bacillariophyceae (diatoms) was the diverse
group comprised of 39 taxa belonging to 21 genera followed by the
Cyanophyceae (blue green algae) represented by 14 taxa belonging to
7 genera. The Chlorophyceae (green algae) and the Euglenophyceae were
represented by 2 species each belonging to one genus each. The algal taxa
found in the marine environments included Podosira montagnei Kuetzing,
Stephanopyxis palmeriana (Greville) Grunow, Chaeloceros affine Lauder,
Chaetoceros breve Schutt, Chaeloceros gracile Schutt, Chaetoceros lovenzianum
Grunow, Plewrosigma angulatum (Quekett) W. Smith, Plewrosigma elongatum
W. Smith, Pleurosigma normanii Ralfs, Pleurosigma salinarum Grun. and
Gyrosigma  balticum (Ehr.) Rabh. were noticed in Tirur River, which
indicates the brackish nature of water during the period of study.

Key words: Tirur River; Algal diversity; Phytoplankton; Malappuram District; Kerala.

Introduction

The phytoplankton are the major
primary producers in the food web of
riverine ecosystems, which serve as food
for heterotrophic animals and finally the
energy made available to the fish. The
knowledge of the spatial and temporal
distribution of plankton and the effect
of environmental variables on them,
will give a proper understanding of the

ecosystem for the scientific utilization of
the natural waters for fishery exploitation.

The phytoplankton respond
rapidly to a wide range of pollutants
and thus, provide potentially useful
early warning signals of deteriorating
conditions and the possible
causes. A study on the diversity of
phytoplankton in Kavery River, Tamil
Nadu, showed higher quantity of

At
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PLANTATION SECTOR IN KERALA: AN
ANALYSIS OF TREND IN AREA,
PRODUCTION AND PRODUCTIVITY

JEAN MARIA GEORGE
Assistant Professor,
Department of Economics,
Christ College (Autonomous), Irinjalakuda, Thrissur,
Kerala, India.

Abstract : A plantation is a large piece of land or a group of commercial crops of perennial nature, cultivated extensively in a
tropical or semitropical area. These crops are explicitly planted for extensive commercial sale. It needs employment of labour
throughout the year and the products of which are usually consumed after processing. The crops grown include fast-growing
trees, cotton, coffee, tea, cocoa, sugar cane, sisal, oil seeds (e.g. oil palms), rubber trees, and various fruits. The large size of
plantation sector offers the advantage of economies of scale. It is crucial to maintain adequate nutrition programs to ensure high
productivity, reduce losses, pollution and to take advantage of good management practices to replenish soil fertility. Plantation
crops like tea, coffee and rubber are high valued commercial crops, which constitute around 15 percent of total agricultural export
carnings in India. The sector has a very high export potential along with sufficient domestic supply. Being a highly labour-
intensive sector, it plays a major role in the livelihood of thousands of labourers. The aim of this paper is to study the trend in
area, production and productivity of plantations erops in India as a whole and in‘the state of Kerala in particular.

IndexTerms - Plantation sector, Plantation crops, Ar‘ea‘, Production, P_roductmty, Plantation agriculture,

1.1 INTRODUCTION

Plantations are fundamentally large agricultural endeavours with many mdustnal charactensncs It provides the silver lining to
our agriculture sector, with high level of productivity and employment, apart from their catalyzing contributions towards rural
development. Being a highly labour-intensive enterprise, supplying modern technology and management tactics, plantation sector
makes the optimum use of the margmal land resources and also generate: con51derable foreign exchange earnings by way of
export.

Plantation crops fall into the category of plantation agriculture where a single ¢rop is ralsed on a large area. Plantations are
cultivated on an extensive scale in a large contiguous area, owned and managed by an Ind1v1dual or a company. The agricultural
economy of the state has been undergoing a noticeable process of diversification in the last few decades. A significant feature in
the pattern of agricultural development witnessed since the early 1970s is the shift in the cropping pattern in favour of commercial
crops. Food crops, largely the small farm sector, unable to withstand the domination of commercial or plantation crops, naturally
lost the pride of place it once enjoyed and havé become less remunerative compared to the more patronized plantation crops. The
relatively higher profitability of cash crops and plantatlons, exemption of plantation crops from land reforms act and the
promotional activitics of the government are the main factors which aceount for the shift/in the cropping pattern observed in the
state. In the past, the choice of the crop was largely guided by agronomic considerations whereas the current emerging trends
show that, more than anything else it is the economic forces that acts as the important determinant in decision making on the
agricultural front.

An estimate by the Ministry of Commerce exp]ams that more_than two million people are involved in plantation sector
directly and also another six million are engaged indirectly in the plantation sector. The major plantation crops growing states in
India are Kerala, Karnataka, Tamil Nadu, West Bengal and North Eastern states. Due to the highly significant role played by the
plantation sector in economic development, it is important to analy & trend in area, production and productivity of plantation
crops I n India as well as in the state of Kerala. This is impge i

1.2 OBJECTIVES
The important objectiye/of this papex is to understand the trends in area, production and productivity of three major plantation
crops, which includes te rdamom in India and in Kerala and relate this to the altering marketing system
1\ Fr. Dr. Jolly Andrews
1.3 METHODOL V4 *g ; Assistant Professor-
The present analysis is\mag ‘Jngls of time series da!ﬂﬂ‘omﬁ%ﬂﬁ-%hqpmards Data are obtained from the publications

of Directorate of Econo
India, The Spices Board,
Agricultural Statistics of Kerala.

s, Department oA Gultlirecantd icoroprragipn, Tea Board of India, Coffee Board of
of‘ India, latest Economic dlifvelamdaKerala Economic Review, District Handbook and

14 REVIEW OF LITERATURE : _

Looking into the origin of plantations in the state, Raman (1986) and Hayami and Damodaran (2004) explains the historic
background of the plantation sector. According to them, plantations were a product of colonialism and plantation crops exhibits a
dualistic structure of production, with large area of holdings and also small holdings
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Abstract
Education and employment are considered to be the most essential thing as far as all people are concerned, but
pathetically the achievement in these fields are very low in our state. This is a personal view. And here T am saying
this with my personal experiences, because here I am considering a specific caste especially Scheduled caste. Since
they are belonging to the backward category. Their achievements too are poor in these fields. The achievements in
these fields determines their standard of living. They are living in some way but actually they were far away from
the main stream in every respects.
Key Words: Scheduled Caste, Education, Employment, Main stream
Scheduled caste is considered to be the most deprived section in our socicty. Their education as well as the
employment generation are somewhat lesser as compared with others. Education and employment are considered to
be the most essential thing as far as all people are concerned, but pathetically the achicvement in these fields are very
low in our state. This is a personal view. And here I am saying this with my personal experiences, because here Iam
considering a specific caste especially Scheduled caste. Since they are belonging to the backward category. Their
achievements too are poor in these fields. The achievements in these fields determines their standard of living. They
are living in some way but actually they were far away from the main stream in every respects
Objective
1.To study about the employment profile of the scheduled caste in the sample area.
Methodology
The study is completely based on primary data. For the purpose of study, I have selected 25 Scheduled caste
households on a random basis and analysed the data with sim;::m‘es like percentage and various tabulations

too have taken.

Importance of the study

Scheduled caste is considered to be the most deprived section in our society. Their education as well as the
employment generation are somewhaf lesser as compared with others. Education and employment are considered to
be the most essential thing as far a @ll‘ppo'p are concerned, but pathetically the achievement in these fields are very

low. Therefore, their upliftment js¢ss 'ntialf" \E\ Fr. Dr. Jolly Andrews
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: I

Global climate change resull‘i
sions is causing increasingly

Y ;ixgr'qé}n ouse emis-
erd risks for ecosystems,

About two thirds of global greenhouse emissions is caused by burning of fossil
fuels for energy purposes and this has spurred great research interest to
develop renewable energy technologies based on wind, solar power, and so
on, Redox flow batteries (RFB) are receiving wide attention as scalable energy-
storage systems to address the intermittency issues of renewable energy
sources. However, for widespread commetrcialization, the redox flow batteries
should be economically viable and environmentally friendly. Zinc based batte-
ries are good choice for energy storage devices because zinc is earth abundant
and zinc metal has a moderate specific capacity of 820 mA hg ™' and high volu-
metric capacity of 5851 mA hcm ®. We herein report a zinc-iron (Zn-Fe)
hybrid RFB employing Zn/Zn(Il) and Fe(Il)/Fe(III) redox couples as positive
and negative redox systems, respectively, separated by a self-made anion
exchange membrane (AEM). The battery delivers a good discharge voltage of
approximately 1.34 V at 25 mA cm™ 2, with a coulombic efficiency (CE) of 92%,
voltage efficiency (VE) of 85% and energy efficiency (EE) of ~78% for
30 charge-discharge cycles. Repeated galvanostatic charge/discharge cycles
show no degradation in performance, confirming the excellent stability of the
system. A key advancement in the present Zn-Fe hybrid redox flow battery
with AEM separator is that no dendrite growth was observed on zinc electrode
on repeated charge-discharge cycles, which was the serious drawback of many
previously reported zinc based redox flow batteries. '

KEYWORDS
anion-exchange membrane, rite gfowth suppression, energy storage, redox flow
battery, renewable ener n

new technologies for energy production from renewable
energy sources, such as wind, solar, and so on. However,

—— . ;
thesmwgblﬁ!fﬂﬁrwes‘gfg ces are intermittent in nature
and hegees the success o these new renewable energy

ol i'zl_,ési"jwj’fﬁ}ze large-
scale demand for electricity expected duringthe coming
decades has aroused great interest ifl evelopment of

harvesting-technologjes, fjeeds to be associated with the
in for of dompetitivg,gnergy storage devices for grid
scale enef@/“§tbtale. Unlike traditional batteries, the

Energy Storage. 2021;e275.
https://doi.org/10.1002/est2.275

wileyonlinelibrary.com/journal/est2

© 2021 John Wiley & Sons Ltd. I 1 of 10



© 2uzU JLE IR Deplemper ZuZu, volume /, Issue 9y

WWW.JETIF.Oorg (1>oN-23449-510<£)

ATTITUDE TOWARDS HIGHER EDUCATION
BY THE SCHEDULED CASTE-AN ANALYSIS

(1) Sasi. C, (2) Dr. K.M. Francis, (3) Dr. Sabu. P.J

(1) Assistant Professor of Economics, (Research Scholar St Thomas College Thrissur) Christ

College Irinjalakuda.

(2) (2) Associate Professor (Retired), Department of Economics, St. Thomas’ College

(Autonomous) Thrissur.

(3) (3) Assistant Professor, Department of Economics, St. Thomas’ College, Thrissur.

Abstract

Education especially higher education. plays an

important role for the development of any
community. Due to the obstacles in 1itéracy,
education and like, the consciousness. amﬁng
those communities were poor. The ‘study was
focused on the attitudes.. _iowafds' higher
education by the scheduled caste. It is found out
that; the highly influencing factors were the ease
of availability of institutions,  availability of
qualified  teachers, expeqsiireness;; _ time
consuming and family baékgrouhd are, ‘the

highly influencing factors.
Introduction

Education especially higher education plays an
important role for the development of any
community. It is important for the upliftment of
human capital, especially the marginalized
population’s efficiency. Due to the obstacles in
literacy, cducation and like, the consciousness

among those communities were poor.

The level of higher education is determined by the
size of the institutional capacity of the higher

education system in the country.

education in turn. is determined by the following

indicators;

14 Number of = educational institutions
" universities and colleges.
2,/ Number of teachers.

8 'Nliniber of students,

The higher e_d'uéati"oﬁ system in India has shown a
considerable - 'éhangc since the economic
liberalization. Tremendous growths of professional
and technical -4-ihst_.it|_1,'tions, emergence of more

deemed universitigs, proliferation of more private

.-insfimti_ons is some among them. The fall back of

arts stibject is such an unavoidable feature

“The education state of affairs in Kerala is far

sophisticated than other states of India. The Kerala
model of development owes it endorsed triumph to
the accomplishment in the field of education and
health. Most of the developmental changes had
been occurred since independence. The state
pursued a liberal higher education policy from 1956
through mid eighties in terms of quantitative

expansion and access to higher education. Schools

and collegef;ﬂﬁﬁI are run by Government and
Private trust. ools in Kerala affiliated to
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ABSTRACT

Fire is a natural element present in all ecosystems and influencing many of its functions. The
negative impacts include air and water pollution, loss of biodiversity, land degradation,
desertification, soil erosion, impairment of human health and safety as well as loss of human
life, forest flora and fauna throughout the world every year. Occurrences of forest fires and
Ignition factors will be collected from various sources to construct from various sources to
construct a GIS database, and then, validate the proposed model. The map will be done using
ArcGIS 10.5 software to generate the maps of use and occupation, slope and aspect. Then use
MCDM (Multi Criteria Decision Making) methodology in conjunction with fuzzy logic, in a
participatory decision making framework to rank and prioritize the causative factors of fire
risk in the study area. The study focuses on mapping of forest fire risk in the study area using
GIS and remote sensing and then developing a forest fire management system based on
topographic and meteorological factors. This mapping will serve as a tool for establishing

public power as well as control measures in the areas of high susceptibility.
Keywords: Forest fire mapping, GIS, Remote sensing, ArcGIS, Fuzzy logic, MCDM
INTRODUCTION

Forests are an important part of human ecosystem. As

per te present record, the world’s total

\T takmg into account the changes observed during two

KZOI\updated) and ISFB 2017, there has being an increase of
) Dr. JO” Andr

‘{he nat onal level. Kerala statmhﬁﬁl ‘Fopggﬁuf%d to an increase of

il j/ / N-charge of

1,043 sq. km. As per th ""atest 1nvest1gat10n done bgth&Ig,about 36% o?’ co;mtry s forests are

dlak.

Irit
prone to fires and of this; over 10% are severe fire prone aréas. F‘é‘?est fire can cause loss of
ecosystem, depletion of wildlife, deforestation, global warming, and adverse health impacts
(R.S.Ajin, 2016). The causes of forest fires can be divided into two broad categories. The first

one is the ‘Environmental’, which are beyond control and the second, ‘Human related’,
Volume 11, Issue 2, 2020 Page No: 224
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Odonates of Irinjalakuda ponds j{
of central Kerala, India G

Dragonflies and damselflies (Odonata) are
good indicators of the freshwater ecosystem
health because of their amphibious life
history, relatively short generation time,

high trophic position, and diversity (Corbet

concern. Through lan
ponds have been disap g
the remaining ponds are often threatened

by contamination and eutrophication, with
negative consequences for pond-dependent
taxa like Odonata (Janssen et al. 2018).
Irinjalakuda is a municipal town in Thrissur

Zoo's Print

District, Kerala, India. Irinjalakuda has a
number of public and private ponds like most
parts of the state. Twenty man-made ponds
with public access were selected randomly

in and around Irinjalakuda for sampling

od ure 1 & Table 1).

The fieldwork was done in the post-monsoon
seafarbiNguember 2019-February 2020).
And
Eacffﬁﬁf;fmnrasﬁ\ggﬁgﬁ between 09 AM and
Charge
19" aue m suﬁ;\y U\{ffﬁther The observers
o

walked albn‘&‘ﬂ‘ﬂe banks of each pond at
constant pace for 30 minutes and recorded
the species and the number of individuals

seen. All individual odonates observed

Vol. 35 | No. 10 26
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On level subsets of intuitionisic L-fuzzy graphs

Tintumol Sunny'*, Pramada Ramachandran? and Sr. Magie Jose®

Abstract

In this paper, we introduce the concept of intuitionistic L-fuzzy graphs and partial intuitionistic L-fuzzy subgraphs.
Next, we define (s,1) level subsets and ¢ cut sets of Intuitionistic L-Fuzzy Graphs and then move on to a systematic
study of their structural properties especially with regard to the associated crisp graphs.

Keywords
Intuitionistic L-fuzzy graph, Partial intuitionistic L-fuzzy subgraph, (s,?) level subsets of Intuitionistic L-fuzzy graph,
¢ cut sets of Intuitionistic L-fuzzy graph.
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Contents itionistic fuzzy sets have been applied in a wide variety of
fields including computer science, engineering, mathematics,
1  IntrodUction.e.seavssssimsmssmusnsnosivvisisivess 1942 medicine, chemistry etc. Atanassov[3] introduced the con-
2 Preliminaries.........cc....... PRI R 1942  cept of intuitionistic fuzzy relations and Intuitionistic Fuzzy
3 Main Results............. e ar———— jyag TGN Al U A Do Bstoiis hesaos.
. cept of intuitionistic fuzzy graph elaborately and analysed its

4 ConclusloNcivsusivssvensvinssvemsuvecisscse 1948 components[1]. Pramada Ramachandran and K. V. Thomas

RETEreNeBS v wisinssnasmsvanivss e e .1945  introduced the concept of L-Fuzzy graph[5] as another exten-
sion of fuzzy graph.
In this paper, we introduce Intuitionistic L-fuzzy graph as a
1. Introduction . generalization of L-fuzzy graph. We discuss about its (s,7)
~ In 1736, Euler introduced Graph theory, the most inter  jevel sets and t-cuts. We also try to study the properties of
disciplinary branches in mathematics with a great variety of (s,¢) level subset of an Intuitionistic L-fuzzy graph.
applications. To describe the phenomena of uncertainity, in
1965 Lotfi. A. Zadeh introduced a nf:’w mathematical frame 2. Preliminaries
work in his seminal paper entitled "Fuzzy Sets” [9]. The
fuzzy sets g]ve the degree of membersh]p of an element in a In this SeCtiOﬂ, we review some basic definitions that are
given set. To describe the uncertainity in objects and in their cessary to understand the new concepts introduced in this
relationships, Rosenfeld[6] introduced fuzzy graph theory i

o4 L on 2.1. [4]

pendently As a ge p? igation of fuxzy sets, Atanassov[2] A fuzzy graph G = (V, 6, 1) with the underlying set V

introduced the con 0 m{umd istic fuzzy sets in 1986 Bg Dr.. g Whkite set V together with a pair of functions
nt which dete

adding a new com ﬁ mes the degree of nonAss izdnbffwhgw V> [0,1] and 2V x V —5 [0,1] such that
membershlp in the Jefinjtion of‘fu zy set. i.e., Intuitionistil-ch: Q ‘8’('5)’11\ o(y), V(xy)eVxV.

fuzzy sets give both de.giee of ql,embershlp and a degieBiHt Cu#tﬁ (Altonomous)

non-membership(which or less 1ndependent from IDifilsition2.2. [/ ]

each other) such that the only requirement is that the sum An intuitionistic fuzzy graph with underlying set V is de-
of these two degrees should be less than or equal to 1. Intu-  fined to be a pair G = (o, L) where
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High figure-of-merit p-type transparent conducting Cu—Zn—S thin films with Zn doped CuS structure
were successfully deposited by Successive lonic Layer Adsorption and Reaction (SILAR) method at room
temperature. Films were deposited with an optimal Cu:Zn:S ratio of 75:25:50 in the precursor solution.
The thickness of the films was controlled by varying the number of deposition cycles. The composition,
structure, morphology, electrical, electronic and optical properties of the as deposited films were studied

in detail. All the films exhibited relatively high conductivity and transparency resulting in high figure-of-

Keywords:

Thin films

SILAR deposition

Cu—=Zn—S

p-type transparent conducting materials
Organic solar cells

Hole transport layer

merit values. Overall, the hole concentration and conductivity are in the range of degenerately doped
semiconductors, The Cu—Zn—S$ film deposited with 40 nm thickness has an electrical conductivity of
more than 1000 S/cm and average optical transparency greater than 81% in the visible region. These
values are higher than most of the other reported p-type transparent conducting materials, especially for
room temperature deposition. Conventional bulk heterojunction organic solar cells were fabricated with
structure ITO/Cu—Zn—S/P3HT:PC71BM/ZnO/Al, where Cu—Zn—S is the hole transport layer. The best
configuration resulted in an efficiency of 1.87% suggests the suitability of Cu—Zn—S thin films as a hole

transport layer in organic solar cells.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Transparent conducting materials (TCMs) are those materials
that possess both high optical transparency and high electrical
conductivity. These materials are an important component in a
number of electronic devices including flat-panel displays,
touchscreens, light emitting diodes (LEDs), solar cells and many
other optoelectronic devices [ 1— ‘ and solar cells, they are
typically used as low resistan e&ﬂ:ﬁ‘lcﬁl contacts transparent to
light, The most widely used/d; tu'dledT 5 are n-type semi-

transparency above 90% and electrical conductivity ~10* S/cm
[3.5,6]. However, p-type semiconducting materials with compara-
ble transparency and conductivity are not so well developed [1,4,7].
Since a p—n junction is the key building block of most semi-
conductor devices, p-type TCMs of similar quality could open up

S paces for optoelectronic devices and transparent

¢ ported p-type TCMs till now are Cu-based semi-

¢ transparent oxides. CuAlO3, successfully deposited by
Kawazoe et al,, in 1997, having a room temperature conductivity of

conductors. For example, g 0 eq In3Qs (ITO), F-doped SnO, to 1 Sfem, is regarded as the first reported p-type Transparent
(FTO), Al-doped ZnO (AZQ)-are all n-ty, fnd are being used "C iy @ﬁm‘ TCO) [9]. A series of p-type Cu(l) based dela-
commercially in optoelectrgnit d Vﬁ:::s ag transparent conductors &'emlﬁemw!{{l Ptmc & CuMO; (M = Ga, In, Y, Sc, Cr) were reported
[2/4]. ITO is the most exte Ewely_ l‘lﬁpd TFCM with optical  Irsubseque IM a Gﬁtically transparent oxides initiating extensive
N Gob Christaﬁgngign ésé’@Jpe of materials [10—15]. However, the depo-

‘ sitipy, af 5 i’ bftRESY TCO films is realized through physical

deposntion &hods such as pulsed laser deposition (PLD), sput-

* Corresponding author.
E-mail addresses; edwinthalore@gmail.com (E. Jose), santhoshmc@nitt.edu
(M.C.S. Kumar).

https:/{doi.org/10.1016/j,jallcom.2020.154507
0925-8388/@ 2020 Elsevier B.V. All rights reserved.

tering and evaporation techniques [9—15]. These methods involve a
high vacuum environment, sophisticated equipment and either a
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Abstract
There are four major theories associated with capital structure. The present study gives emphasis on
the “Theory of Irrelevance of Capital Structure” propounded by David Durand. According to this
theory the capital structure of the companies do not affect their financial performance. This theory is
also known as the net operating income theory. The question always arises as to which the most
suitable theory is. Here a horizontal financial analysis has been carried out on two o0il exploration and
production companies in India. The present study takes in to account four variables for analysis
namely return on equity, total debt to equity, interest coverage ratio and debt ratio.
Keywords: Capital structure, Financial Performance, Return on Equity, Total Debt to Equity,
Interest Coverage Ratio and Debt Ratio.

1.1 Introduction

Capital structure simply refers to the make-up of capitalization of a firm. It is the composition
of debt and equity which the company utilizes in order to finance its long term needs. Debt capital is
long term borrowings of the company whereas equity can be termed as the long term funds provided
by the owners of the company (shareholders). R. H. Wessel has defined capital structure as follows —
“The term capital structure is frequently used to indicate the long term sources of funds employed in
a business.” Capital structure of a firm as a direct effect on the financial risk assumed by the
company and also the cost of capital. It also affects the value of the firm and its financial
performance. There are a plethora of factors that affect the capital structure of a firm. They can be
classified as internal and external factors. Some of the internal factors include profitability, liquidity,
flexibility, size and nature of business, regularity of income, desire to retain control etc. the factors
over which the management of the company has no control over is termed as external factors. Some
of them are conditions in capital market, attitndes of investors, legal and taxation policy, cost of
financing and also attitude of management. Actually the decision regarding the capital structure is
extremely tricky as there are a number of quantitative and qualitative factors involved in it. Most of
the efforts of managers is to obtain an optimal capital structure,
In this study we are trying to analysis the effect of capital structure on the financial performance of
the firms. Primary focus has been given to analyzing the NOI theory and whether it holds true in this
real life study. We have chosen to study two oil extraction companies. Strength of financial position
of a firm is called as financial performance of a firm. Financial analysis can be defined as the process
through which the financial strengths and weakness of the firms can be identified by stating the
relationship between items that are stated in the balance sheet and profit and loss account. Thusthis

paper focus on the “Theory of Irrelevance of Capital Structure” propounﬁ%id Durand

1.2 Review of Literature

There are numerous studies that intend to throw light in to the relationship between financial
performance and capital structure. Empiri ak-results have been inconsistent. Modigliani and Miller
(1958) said that the capital structure dog€fto ,effcct q the financial performance, but later corrected
their stance and said that the financial of anc*: is affected by the flitaR¢idlolverdews the use of
debts give tax advantages (1963). A study ga\cf)nductcd to analyze thé‘\‘ih‘[}‘)ﬂét‘ of‘ debr {:qulty ratio
with the financial performance which indicated using the EPS, ROL S 'Sl‘:‘gpﬁ%ﬂ ﬁquoye%ogg,bt to net
worth, net profit ratio, return on capital sfnployed and return on equity. Thesfudyiused the samples
from automobile sector, electronic sector an ‘industries. With the data available, the researcher
made a conclusion that the capital structure of the selected automobile companies has not affected
the financial performance, whereas the metal and electronic segment was significantly affected by
the capital structure. (Rani, Kavita 2015). Khalifa, M. (2014) targeted to analyse the effect of capital
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Apperception in Undergraduate College Students
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Abstract: An individual’s gender and self-confidence are the two factors which have a significant influence on body
apperception. The purpose of the study was to explore the influence of gender and self-confidence on an individual’s body
apperception in undergraduate college students and to understand the predictive nature of gender on body apperception. A
sample size of 80 undergraduate college students were considered for the investigation. In the sample, males and females were
equally distributed. Measure of body apperception (MBA) and self-confidence scale was used to measure body image perception
and self-confidence. The research concludes that there exists a weak positive correlation between body apperception and self-
confidence, and there is a significant difference of body apperception among male and female college students with a higher
apperception in females. It is also revealed that gender is a stronger predictor of body apperception.

Keywords: Body apperception, Self-confidence, Gender, Undergraduate college students

I INTRODUCTION

Psychological functioning and well-being of a person are largely influenced by the perception of their own body image. Muth and
cash stated that “body image is a multidimensional construct representing cognitive, affective and behavioural responses to an
individual’s own physical attributes” [17]. There are two primary components of body image satisfaction and they are approval or
disapproval with one’s own physical qualities and knowledge of discrete emotions. Body image plays a major role in the
development of self-confidence in adolescents because of the fact that it functions as a valuable basis for self-assessment and
evaluation by others [21]. The degree and nature of a person’s body image have a significant influence on their performance in
nearly all aspects of life, particularly in the developmental stages. The consequences caused by one’s level of body satisfaction
varies widely. Attainments in life [16], absenteeism in school [23], addictions and eating behaviours [18], bullying [7], mental
health problems [20] have been reported to be positively correlated with one’s own body satisfaction. Perceptions of physical
appearance are one of the single strongest predictors of self-confidence among male and female adolescents [6]. Even though
physical appearance serves different purposes in both the genders, it is important for maintaining popularity and self-confidence
among them [2], [3]. A number of studies have examined the relationship between negative body image and low or negative self-
esteem [1], [12]. Coherent sense of self and establishment of individuality are the two main developmental tasks to be achieved
during the adolescent’s period [19]. The eating disorder caused by poor self-confidence could lead to the dissatisfaction of body
image [12]. The people who state a greater degree of body dissatisfaction also presented mediocre self-esteem [12], [22]. Generally,
females are comparatively much more body-conscious than their male counterparts. Women were given greater focus when it comes
to body image research [15]. Studies focused on their dissatisfaction with their own body and that could result in eating disorders in
comparison to men [11], [10]. The concept of a thin ideal women body which the media and society are propagating often makes
discrepancy between one’s own body in females and this leads to body dissatisfaction [5]. There has been a proliferation of the ideal
man body over the last decades. Numerous studies have men, like women, sense greater dissatisfaction when they are
challenged with an ideal body of their own sex [9], [4].

LY SCOPE AND SIGNIFICANCE OF THE STUDY
The study is of great signifiga i%e eople belonging to the adult and adolescent population. It informs that a person’s body
image is an important fatto fﬁét i uq"nces their self—conﬁ&ﬁo@fﬂ"migaﬂ,part&%ss maintained to develop their confidence which
would lead to overall sycses: ‘1‘1_1_ their path of life. The prevalFﬁ%&i’iiﬁfﬁhe"ﬂd#a!s\_‘_‘fﬁmen concept within the society is clear from the
data, showing that womdq are mﬁljﬁfgoncemed about theérpﬂ?gliﬁ‘_iggd)ﬁﬁﬂnth,fp;gpncept of an ideal man has been existing in the
Western culture for long peri . This concept of an ideal mal}r};ﬂég;s%\ﬁéd'itmpﬁ) in the Indian culture by putting men into the
pressure of fitting to this concept like the women. Maintaining one’s Loﬂiy Li'f‘%f'iige is thus an important influential factor which can be

utilised by the marketing department and also by the individuals to grow a potential society.
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Abstract: One of the biggest issues faced by teens and young adults in their life is appearance anxiety. The purpose of the study
was to understand the influence of gender and self-esteem with appearance anxiety among undergraduate college students and
to understand the predictive nature of students’ self-esteem and gender on appearance anxiety. Undergraduate college students
of age ranging from 18 to 21 were considered randomly from educational institutions of Irinjalakuda municipality. Equal
number of male and female students were considered. Rosenberg Self-Esteem Scale and Appearance Anxiety Inventory was used
to measure appearance anxiety and self-esteem of the sample population. The research concluded that there exists a moderately
strong relation between appearance anxiety and self-esteem, and there lies a significant difference of appearance anxiety among
male and female undergraduate college students. It is also revealed that gender is a much stronger predictor of appearance
anxiety than self-esteem.

Keywords: Appearance anxiety, Self-esteem, Gender, Undergraduate college students

L INTRODUCTION

The concept of self-esteem has always been central to the psychologist for conducting their research. It has now successfully added
itself into the list of household words. Coopersmith defined global self-esteem as "a personal judgement of worthiness that is
expressed in the attitudes the individual holds toward himself" [7]. Our self-evaluations according to James are connected to the
beliefs [16], which we hold regarding our abilities to accomplish our personal goals whereas Cooley claimed that our self-esteem
totally relies upon the perceptions regarding what others think of us [6]. Hence, in valued “domains a global self-esteem
encompasses perceptions of abilities and perceptions of social acceptance” [15]. Harter claims that self-esteem somewhat stays
stable within major developmental, but is less stable during the transitional periods, for instance, the transition between middle
childhood to adolescence [15]. Self-esteem concept might not be understood till an individual is an adolescent and starts to reflect
on his/her personal values [8]. It has become a major part of the adolescent’s self-understanding and is susceptible to external as
well as internal influences during adolescence [2]. That’s the reason parents, teachers, therapists, and others have started to put their
efforts on working for boosting self-esteem because they assume that self-esteem will lead to positive outcomes. Many researchers
have started to study about the role played by gender in influencing adolescents’ self-esteem. The patriarchal societies claim self-
confidence as solely male features whereas for girls having self-confidence has always been considered a breach of traditional
gender roles. That’s the reason recent studies have concluded that in the boy’s self-esteem is relatively higher than girls. Boys are
often seen more in situations which are linked to encouraging power, conflict, competition and excitement whereas girls are linked
to situations of support, intimacy, co-rumination and self-disclosure. While boys developing emotions is more to externalising
problems its vice versa in girls [2]. A very important source of self-esteem is an individual’s body image [29]. As a child grows up,
he/she tends to build an image of themselves which is developed by what people see in them and what they can or cannot do.
Opinions related to our bodies if are really poor then it causes low self-confidence and self-esteem. The concept of body image is
multidimensional, “behavioral component involves body-related pghaviors, perceptual component involves the perception of body
characteristics and the cognitive-affective component involv%gnitions and feelings toward one’s body” [5], [32], [34],
[36]. Szabo studied the relationship between self-esteem and in young adults and found out that discrepancy in ideal
and perceived body jatageisilinked to low self-esteem [30]. Festinger in his social comparison theory said that the comparison done
by an individual ab t’fﬂmsaf eﬁplf with others is either down arglg c!or wardly [10]. “The Upward comparison leads to lower
satisfaction wherea$ downward comparison leads to a Ferelﬂg U‘PH* rllgg{tgir. rl9]. Globally, a new cultural stereotype has appeared
which is the linking df physical /attractiveness with peﬁéﬁé‘flﬁﬁésﬁ@é;:i;_lqg';ies. Not just European countries, but also the Asian
countries are of op'p_-i:(_')'_rlf"%the marker of health é’l’tﬁ& £t i_;‘y; a small wvaidishas always been an invariant symbol of feminine
beauty” [24]. ey Irinjalakuda
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The effect of leisure travelling on emotional intelligence and life

satisfaction among women of Kerala

Aysha P N'*, Shamsudheen Shahana?, Durga K S*

ABSTRACT

The new trend of the 21st century is “travel wellness” which has provided a substantial
opportunity for uplifting the tourism industry. The scholars have started to shift their interest
to know how and what factor leads to the enhancement of wellness in an individual. The two
such factors which are of highly importance are emotional intelligence and life satisfaction.
The purpose of the investigation is to understand the effects of leisure travelling on emotional
intelligence and life satisfaction among women who leisure travel and women who don’t in
Kerala and to understand the predictive nature of leisure travelling on a women’s emotional
intelligence and life satisfaction. A sample of 164 women was considered for the study. There
were 64 women who did leisure travelling and 101 women who didn’t. To collect the data for
the study Satisfaction with Life Scale and The Brief Emotional Intelligence Scale were
employed, To analyse the data Pearson correlation, independent sample t-test and simple
linear regression were done. The research concluded that there exists a moderately strong
relation between emotional intelligence and life satisfaction. There lies a significant
difference in emotional intelligence and life satisfaction among women who do leisure
travelling and women who don’t. It’s also revealed that Leisure travelling is a much stronger
predictor of emotional intelligence than life satisfaction.

Keywords: Emotional intelligence, life satisfaction, leisure travel, women, Kerala.

With the advent of industrialisation, it was very m to work on the advancement in

communication and transportation. The progress industrialisation was happening
quickly all over the world and now the results are very much visible to all of us. The easy
availability of the things at one click, travelling from one place to another and connecting to
people living far away has become so easy. The one such industry which has given a boost
up to the economy is the tourism industry. The work culture has made people think of going
off for a few days from worK to'have-a vacation at some exotic destination. The researchers
have started to pay tention. lib the research to kgeypabluit thecsensfits of the travel
experiences. Toupi§nd 18 _:e ew mental ‘and physical healthi pm‘slilt“ﬁﬁ%“tudy providing the
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ABSTRACT: Grit is a combination of passion and perseverance which is creating a new wave in the field of
Psychological research in individual's achievement and success. The purpose of the study was to determine whether
Maslow's hierarchical needs influence a person’s grit growth. A sample of 182 college students was taken for this
research. The tools which were employed for the purpose of collecting the data were Short-grit S scale, General
belongingness scale, Rosenberg self-esteem scale and self-actualization inventory. The data was then statistically
analysed using the Pearson correlation test, simple linear regression and multiple linear regression. Later on, it was
concluded that there is a relationship between the Grit of an individual and their need for belongingness, self-esteem
and self-actualization. [t was also seen that growth of grit and Maslow's hierarchical needs are co-dependent on each
other.

KEYWORDS: Grit, Maslow's need hierarchy, Belongingness, Self-esteem, Self-actualization.
L. INTRODUCTION

Grit is important in one's life as it helps in enhancing the performance of an individual in various aspects of life. A
proper motivation given to a gritty person can help him to achieve a higher goal smoothly. According to Duckworth,
grit can be characterized as “perseverance and passion for long-term goals™. Passion is an intense emotion to a specific
subject. The intensity of passion determines our motive to fulfil a particular task. According to Oxford Dictionary,
“Perseverance in doing something differently or d in ag¢hieving success”’. In many cases, grit is often confused with
achievement, but it’s not actually that. The di% of grit is that the person never loses their hope even after
having many attempts of failure. Focus and stam most observed qualities in a gritty person when compared
with a normal person (Duckworth et al., 2007). The feeling of boredom is much lesser in a gritty person because of
their passion related to a particular subject. According to Duckworth major traits of grit are purpose, hope, interest and
practice (Duckworth, 2016b). A_pi e is more or less a motivation to do certain work. It is the reason why one
pursues their desired goal wj own even when failure strikes. Interest is the passion to do a particular set
of tasks and at the end lea y enjoy the work they do. Practice is a process by which one keeps trying

¢ pefSott ¢
until they achieve the godls '{’uy p:é;son always prefers a sfiénfficdodly divitaotiis. Hope is a strong feeling of
tf

attaining positive outcomdsy [t defermines the optimistic nature offaSpersont towardsom particular task. Studies indicate
that gritty students attain in e a‘deni‘ic_‘a‘chievement than nonJ@'i;'ty“peerd (Duckworth et al,, 2007, Arslan et al.,
2013). Prolonged practice, zegl ahﬂ‘ﬁéi“d\\fuqr improve acaderf¥sicelénce i algritty pesyon (Duckworth et al., 2007,
Duckworth et al., 2009). ~ gl Irinjalakuda

Maslow's hierarchy of needs is the most established motivation theory till now. Maslow was one of the great pioneers
of the humanistic school of psychology. He highlighted the optimistic nature of human beings which further strengthen
the idea of self-actualization. Maslow stated that human beings are categorized as “wanting animals” as his craving
never ends. According to him, a person's behaviour is the result of satisfying his certain needs. Maslow developed his
five-level hierarchy of needs by analysing the development and growth of his students. His hierarchy of needs provides
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qffecred areas of forest as a result of launsm mtraducnan based on physwal chamcreﬂstics These are landscap.
use/cover), topography (slope, drainage) and settlement size. At First, a list of tourism related criteria were devel
raster based weightage method was carried out for the preparation of tourism disturbance map. GIS based ftec
measure the ranking of different criteria according those with the best potential for the study data utilized inch
geographic maps. Subsequently, the forest disturbance map was created based on the combination of criteria
respective weights. The disturbed area of forest was classified as very high, high, moderate and low. The meth.
useful in identifying disturbed areas of forest by linking the criteria deemed. GIS can then subsequently evaluai
land use cover as well as, providing a tool for ecotourism planning in Athirappilly areas. Likewise, this study can

identifying mitigation measures for more complex studies in future.

Keywords: GIS, Tourism, Forest disturbance, Athirappilly, Raster

1. Introduction

Tourism is one of the fastest growing industries globally,
and within tourism, the nature-based tourism is considered
to be growing most rapidly Even if a region has rich
ecological and cultural wealth that might have tourism
potential, tourism develops in a way that it directed
purposefully, i.c., tourism geography is a construct by the
agencies, and natural as well as cultural landscape is only
fine-tuned for it in the process. (Jussi Ramet etal, 2010).
Sangeetha, (2014) have discussed that Tourism in India has
seen exponential growth in the recent years. India is one of
the most preferre overseas and

a is famous especiall
unique culture and

Tourism and the environment have a very complex and
interdependent relationship. Tourism one of the largest
industries in today’s world economy and is a largest source
of foreign excl]ange for many develuping location whose

in tourism. During the last decade of tt
this idea has strongly emerged tha
ultimately upon the environment, as it
attraction itself, or is the context in wi
takes place (Holden, 2000). Josphat
pointed out positive effects of tourism a
arcas. The positive effects includi
employment, the increase in the econon
of conservation of natural spaces, mini
of the local population, and improvem
and socio-cultural level of the loc
commercialization of the local products
costumes. Negative effects include the -
of ground (space), water, energy, destr
with the creations of new infrastruct
production of disposals (wastes),
ecosystems, the introduction of exotic
and plants, the loss of traditional h:
idleness), the increase in prostitution
narcotic traffic, more forest fires and
prices of goods and services (e.g. ho
tourist destination). Tourism affects tl
protected area in any destination either
cumulatively which could determine
tourism and its related activity in the pr«
Belsoy, 2012).

Natural resource managers and envirom
require reliable information about the
associated with natural and anthropog
forests (Bricker and Ruggiero, 1998).
munity has begun to explore nev
characterize, and monitor forest ¢
integration of remote sensing anc
information system) data and technol
al,2004). The integration of remotely
takes four forms: (a) GISs can be used
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Abstract: In the modern world academic stress is a factor which could significantly impair the quality of learning and academic
performance of a student. The purpose of the research was to understand the influence of school type and self-efficacy of
students belonging to higher secondary level of education upon their academic stress, and also to understand the predictive
nature of student self- efficacy on academic stress. A sample of 120 higher secondary school students of age ranging from 16-17
were considered randomly from educational institutions of Palakkad district. Kim’s academic stress scale and Schmitz and
Schwarzer’s student’s self-efficacy scale was used to measure the academic stress and self-efficacy of the sample population.
Data was collected and analysed using independent sample t-test, Pearson correlation and simple linear regression. The research
concludes that there exists a moderately strong relation between academic stress and self-efficacy, and there lies a significant
difference of academic stress among the state and the CBSE school students. It is also revealed that school type is a much
stronger predictor of academic stress than self-efficacy.

Keywords: Academic stress, self-efficacy, school type, Higher secondary students.

I. INTRODUCTION

The period of schooling is that major part of a child’s life where they experience drastic changes from their simple life till then.
Schooling is that major period of growth, development and proliferation within the child that moulds them in every different aspect
as a human being. Even though schooling is considered as a great opportunity for the children to explore, enjoy and know the world
around them, the process of schooling has also resulted into a set of serious matters that must be keenly discussed. The education
system has come up with very little changes over long years of time and has been focussing upon creating similar kinds of
individuals by giving importance to the academic scores they acquire over their academic lifetime. Is knowledge-seeking or
securing grades more important in the academic sector has been a debatable issue over the past decades. All such discussions have
led to changes in the related thoughts among people and minute steps are being visible4n thg present scenario. Focussing onto the
conditions the students face in their school life academic stress has become a Mrmlem affecting a majority of the
population. The factors that influence this academic stress like the social expectatio € pressure placed upon the students from
their young ages and the individual differences within the individual are of major concern to be focussed.

Stress and anxiety are two important factors that directly and indirectly affect all ages of people. School students are also the ones
who appear particularly at risk to this reality when compared with the different age groups of people. They are going through the
period of rapid biological change, social expectations, social interactions, personal development and peer influence which altogether
creates a novel situation for them to face in thei .ages. School environments have awajﬂt‘aﬁﬂmce on these developmental
factors as school becomes the second home t d ﬁ\-hich has a great rol&f %d‘& &lq}@gndividual. For many students, the
period of higher secondary education is ex ; _strg_s‘ﬁ\ﬁxl and could cause slight &63‘\6\}‘“\5 i Sugs\iﬁ@ugiqg depression, insomnia,
mood swings, general fatigue, a sudden drpf|(in ‘grades, temper tantrums and aﬁ,ﬁg@lé@]quhé«abﬁdén‘}ﬁc%fe of an Indian student,
Higher secondary school education is one ¥ the ‘ost.-'s}gniffqént turning points mn theitritilfé.‘amigastage plays a significant role in
deciding the student’s options or choices for i (\&%&f@qt{on»hnd even probably career too [12]. Gupta stated that “Academic stress
is mental distress with respect to some anticipa od frustration associated with academic failure or even awareness of the possibility
of such failure” [7]. Grades, self-imposed need to succeed, social pressure for higher marks and studying are the main cause for
academic stress [9]. The causes of academic stress can be grouped into seven categories and they are stress due to exams and test,
stress due to interpersonal relation between teachers, stress due to peer relationships, stress due to time management and
infrastructure, stress due to infrastructure availabilities, stress due to self-inflicted causes, stress due to parental and social related
issues.

©|JRASET: All Hghts are Reserved l'
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Descriptions of two new species of Macrotelein Westwood
(Hymenoptera: Scelionidae) from India
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Abstract

This paper describes two new species of Macrotelela Westwond, vie., M. kafralli sp. o. and M. shyaama sp.
n. from India. A key to species of India, based on Temales b also provided.

Keywords: Mymenoptera, Platygasiridae, new species, Scelioninae.
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Introduction

The genus Macroteleia
(Platygastroidea: Scelionidae) was crected by
Westwood (1835) based on type specics
Macrareleia cleomymoides Westwood. As per
the available host data. members of this genus
arc cgg-parasitoids of Jong-hormed  grass-
hoppers (Orthoptera: Tettigoniidae) (Chen et
al., 2013). Ashmead (1893} reared them from
Orchelimum glaberrimum (Burmeister, 1838)
(Orthoptera: Tettigoniidae), while Morgan
(1901), Brues {1907), Cole (1931), Priesner
(1951 ), Muescheck (1977) and Kononova and
Kozlov (2008) too reared them from
orthopteran cggs.

With an elongate and robust habitus,
Macroteleia is close w Habroteleia Kieffer
and Triteleia Kieffer, though the abscnce of
post marginal  vein  easily  separates
Habroteleia,  Macrateleia can be differen-
uated from Triteleta by their laterally
compressed sixth tergite in females; the same
is dorsoventrally flatiened and triangular in
Triteleia females. In Macroreleia males, the
apical tergite is apically emarginate or with a
terminal single spine, while postero-lateral
comers of male apical tergite is bispinose in
Triteleia (Masner, 1976; Chen ef al., 2013).

The genus 15 represented by 133 valid
species globally {Hymenoptera Online, 2020).
of which only & species are reported from
India (Mom and Sharma, 1982; Rajmohana,
2006). In this paper two new species M.
kaivalii wp. n. and M. shyagama sp. n. are
described. A key to Indian  species of

Macroteleia Westwood, based on females is
also provided.

Materials and Methods

The present study s based on
specimens collected through Malaise traps,
Yellow pan traps, and Sweep net. Specimens
were studied and imaged under Leica M 205A
stercomicroscope, with  Leica  DFC 500
camern. Images were processed  using
extended focus montage LAS software. The
holotypes and other material examined are
deposited at Western Ghat Regional Centre,
Zoologicul Survey of India, Kozhikode, Kerala
(281, WGRC). Terminelogy followed is based
on Miko er al, 2007.

Abbreviations

Al-A12- Antennal segments; HL- Head
length; HW- Head width: EH- Eye height
105~ Inter orbital space: L- Length; m-
Marginal vein; MW- Mesosoma width: ML-
Mesosoma length; OOL- Ocello-oculur length;
OD- Ocellar diameter of median ocellus; pm-
Post marginal vein: POL- Posterior ocellar
lempth; LOL- Lateral ocellar length: sig-
Stigmal ven; T1-T2- Tergites of metasoma;
§2-86- Sternites of metasoma; W- Width.

Results
Key to the species of genas Macrotelela
Westwood from India based on femules

I. Propodeum divided into two se

triangular luimaﬁ

https://drive.google.com/file/d/1 HvwwCQ4Wye_hNJ1e60BR4yfqtQoQhRILZ/view
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Report of a new host plant for
Eligma narcissus Cramer (Lepidoptera: Nolidae)

Abhilash Peter’, Meegha C. Mathew and Jipsy Jose

2oty Beparmment, Christ College iAutoninns ), Tojalakiods, Thrisswr.
Kerida 630125, tndia. Eowil: ablole dhpetes @ g, cvm

ABSTRACT: Omxvium judicwn (1..) Benth. ex Kurz is repored s a new bost plant for Eligma
nareiysws (Cramery from Kerala, India. This s the fisst recond of Bignoniaceae as host plant for the
genus Eligma Hubner. © 2020 for Ad of Ei

KEYWORDS: Bignoniaceac, host plant, India, Nolidoe

%y

Family Nolidae (Lepid )i

and of a post spiracular

pidop moths that
are widely distributed with 1879 living species under
206 genera (Catalogue of Life, 2020). Though
oceerring worliwide, Nolidae shows primarily
palacotropical distribution (Kitching and Rawli

counter-tympanal hood (Zehari ef al., 2012b).
Another interesting feature of the lrva of many
genera of Nolidae is the presence of swollen,
bult like onthe head which is nothing

1998). Several species of this group are agriculiral
pests. Family Nolidac includes 8 subfamilies vie.,
Dinktherinas, Risahings, Coll i Bkl
Eligminae, Westermanniinae, Nolinae and
Chloephorinae (Zehari et o, 2012h).  Earlier,
Nolinge was either reated as seblamily of Arctiidae
or Nocidae by many workérs (Gardener, 1941,
1943, 1948, Holloway and Miller, 1995, Poole 1989).
Luer mobecular and phylogenetic studics of Zehari
et al. (2011, 200 2w) revised the status of Nolinae
and treated as 4 sabfanaly of Nolidoe.

Adult moths of family Nolidae are small in size,
mostly dull coloured with tulls of scales on
Torewings. Moths of this group are easily idemtified
Trom their morphological ch like elongati

of the forewing retinaculum in a bar-like or digitale

* Athor (o cortespondence

i3 2020 Association fos A

but the stack of moulied old caterpillar head capsul
for defense (Petah ef al., 2016). The cocoons of
this moth family aré boat-shaped and pupae lack
cremasters. Larvae feed leaves, stem, pods and
seeds.

Genus Eligma Hubner belongs @ (he sublamily
Nolinae of superfamily Nocwoidea. A total of 9
species are known globally. Only one species is
known from ladia (Catalogue of Life, 2020).
Though phywophagous, biology of many species of
Etigmer issill unknown. Efigenc aanissus (Cramer)
1775 is a serions pest of Ailanthies in Southem
India (Roonwal. §982). The life cycle consists ol
egg, barva, pupa and adult. Eggs pale white, larva
Bright sulphur yellow with black and rex! parches,
pupa dark brown. Mot iposit iggelusters,

TR
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A checKklist of bees (Insecta: Hymenoptera: Apoidea)

of Kerala

Anju Sara Prakash’, T. Jobiraj* and C. Bijoy

Shadpada Entomology Research Lab, Department of Zoology, Christ College, Irinjalakuda,
680125, Kerala, India: *Department of Zoology, Government College, Kodanchery, 673580,
Kerala, India. Email: anjusara2025@ gmail.com

ABSTRACT: A checklist of bee species from Kerala based on literature survey belonging to three
families are listed. Accordingly 86 species of bees under 19 genera are enumerated.

© 2020 Association for Advancement of Entomology

KEYWORDS: Bee fauna, Apidae, Halictidae, Megachilidae

INTRODUCTION

Bees are the group of beneficial insects belong to
the order Hymenoptera. They are the members of
the superfamily Apoidea and are further classified
into seven families namely, Apidae, Halictidae,
Megachilidae, Andrenidae, Colletidae, Melittidae
and Stenotritidae (Michener, 2007). Bees are known
for their important role as pollinators in nature since
they provide valuable pollination services to many
crops and natural vegetations (Free, 1993;
Delaplane and Mayer 2000; Michener, 2007;
Thakur, 2012). There are 20,473 described species
of bees in the world (Ascher and Pickering, 2020).
Bees exhibit a wide range of lifestyles from solitary
to social (Benton, 2017). Honey bees, bumblebees
and stingless bees are social bees. They live in
colonies in which the members follow the division
of labour.

In India, important works on the jafono:
bees were done by Bingham (18 Biraj (2002)
conducted studies on the syst

family Apidae of Kerala. Gupt {

T A . ) ~ é
* Author for correspondence ™

© 2020 Association for Advancement of Entomology

1Orhy of the

nhtigs of the bee
2003 published

an annotated catalogue of bees of Indian region.
Saini and Rathor (2012) published an Indian checklist
of Halictidae family bees and reported 194 species
under 27 genera. In 2017, Pannure and Belavadi
published a distributional checklist of subfamily
Nomiinae of South India and recorded 48 species
under 13 genera. Sheeja and Jobiraj (2017)
conducted studies on the bee fauna of the
Vanaparvam biodiversity park, Kozhikode, Kerala
and identified 18 species belong to 9 genera. In
2018, Manjusha and Jobiraj published a checklist
of Nomiinae subfamily of Kerala which contains
25 species under 12 genera. Bijoy et al. (2019)

recorded 19 species of bees belonging to 7 genera
from rice ec f Palakkad. In India there
are 796 speti ees under 71 genera (Pannure

and Belavadi, 2019). The present checklist provides
a list of the bee fauna of Kerala.

MATERIALS AND METHODS
This checkligt; v podpabett Eflifely based on a

literature survepsand:no’spéecitins are examined

B Collsn fé ﬂp&i‘ﬁé\%i’ec diversity
Chfist College (AULCT
Irinjalakuda
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ABSTRACT

Sacred groves are important gene pools and the first major effort of the society to recognize and conserve
biodiversity. In addition to preserving the biodiversity, they help in soil and water conservation. At present, the
area covered by sacred groves in India is gradually declining owing to various socioeconomic factors, Like other
groves of Kerala, Sacred groves of North Malabar region are also facing the threat of extinction from increasing
anthropogenic activities. Sacred groves of Northern Kerala have rich and diverse flora that supports an
important array of fauna. This study presents a checklist of the spider fauna in 15 the sacred groves. It is a
pioneering study and no other studies done in this area. The sampling methods such, as line transect method;
handpicking in ground and strata, and beating were used to catch speci nk Phe caught specimens were
preserved and identified to species and genus level using available literatifc % 257 species of spiders
belonging to 130 genera and 28 families were identified from the study . THe dominant family was
Araneidae followed by Salticidae, Theridiidae, and Thomisidae, these families represent roughly the 47% of the
total abundance. Five families were observed as rare in the study area with less than 2 individuals.

o 1A

Keywords: Arancofauna;

adia; richness; sacred natural sites.
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Spider diversity of Kerala University Campus,
Thiruvananthapuram, Kerala, India

A.Asimal, G. Prasad® and A.V. Sudhikumar?
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ABSTRACT: A study of spider diversity of Kerala University Campus, conducted for a period of
four months revealed a total of 116 species of spiders belonging to 20 families. Among the families.
Salticidae was found as the most common family and among the species Hersilia savignyi and
Hippasa agelenoides were found as the most common species. Plexipus petersi, Plexipus pykulli,
Xysticus minutes and Tibellus elongates were also noted as the commonly found spider species.

© 2020 Association for Advancement of Entomology

KEYWORDS: Spider species, biodiversity, Salticidae

INTRODUCTION

Spiders make up the order Araneae in the class
Arachnida. There are currently over 39,000
described species placed in 3,642 genera and 111
families. Major contributions to Indian Arachnology
were made by Pocock (1895, 18994, 1899b, 1900a,
1900b and 1901) and Tikader (1977, 1980, 1982
and 1987) who were responsible for bringing spider
studies to the notice of other researchers. India’s
described spider fauna consists of about 1600
species, perhaps as little as half of the total spider
fauna. World-wide, more than 40,000 species of
spiders have been described (Uniyal e al., 2011).
Although more than 1,400 species-have been
described from India (and with mz;{ ‘
be documented), the study on the taxghorr y, biology

and ecology of Tndian spiders reinai iyisci'ably’
inadequate. This has largely beek etf o lack of /
expertise in this field and the absend§/of sufficient

* Author for correspondence

© 2020 Association for Advancement of Entomology

more siill 10,
| is about 57m
. variation ranges ffioum227C034°@ % or the purpose

literature (Sebastian and Peter, 2009). The present
study of spider diversity was conducted in the
Kerala University Campus, Kariavattom, laden with
enchanting greenery covering about 350 acres of
land.

MATERIALS AND METHODS
Study Site

Kerala University Cal ; riavattom (8°32’,
8°34’N and 76°52’, situated about 10
km north of Thiruvananthapurdi City, houses the

various teaching departments under the University

.of Kerala. The campus covering about 350 acres

of land is located on either side of the National
Highway (NH E )D’]Ihgcg\wgﬁgmqﬂhe study area
AST.. The annuel temperature

of the study thstte camniiis HiSBHH surveyed,
by dividing the area THi8'tWS Sites. Site 1 is the
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Species composition and abundance of rotifers (Rotifera: Eurotatoria) in Thrissur Kole
wetland, Kerala, India.
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ARTICLE INFO ABSTRACT

Article History: Kole Wetlands are the major freshwater wetlands of Kerala, which spread over
Received: July 29, 2020 Thrissur and Malappuram districts of Kerala. They are the most productive and
Accepted: Sept. 22, 2020 threatened wetlands in Kerala. Zooplanktons are heterotrophic animals; floating in
Online: Sept. 27, 2020 the water and act as indicators for water quality. The Rotifers form a major portion

of the freshwater zooplankton, serve as an important source of food for many larger
aquatic organisms, and an integral part of the aquatic food web. In this context, the

gﬁ; w;;:::;i d study on biodiversity and the abundance of rotifers was carried out from November
g 2017 to October 2019 from different stations of Trissur Kole wetlands. The physical
Kerala, i ;
- and chemical parameters of the water were checked regularly for getting the data on
rotifers, . S : . . ;
diversity the influence of these parameters on the rotifer’s population. The highest diversity

and density of rotifers recorded during the pre-monsoon season (H= 3.194, D=
0.954) followed by post-monsoon and lowest during monsoon season (H= 2.658,
D= 0.898). A total of 40 species of rotifers belonging to 15 genera and 10 families
were recorded. Rotifers of Thrissur Kole wetlands are dominated by Brachionidae
(12 species)> Lecanidae (11 species)> Trichocercidae (5 species). Keratella
cochlearis (29%) and Brachionus falcatus (25%) of the family Brachionidae are the
dominant species seen during all seasons. In conclusion, Rotifers represented the
important group of zooplankton throughout the current study, about 50% of the
collected Rotifers were new to this area and the species richness and abundance of
Rotifer shows a significant relationship with the physical and chemical parameters
of the wat

seasonal variation

The Rotifers also called wheel animalcules (ccause of the presence of a wheel like organ)
belong to the phylum Rotifera, form an essential part of the freshwater zooplankton and great
consumer of protozoans and bacteria (Arndt, 1993). Thus rotifers have the power to manage the

bacterial number (Sanders, 1!
larva (Howell, 1973) angd’clac
microscopic and few o
(Sharma, 1998). Live

89) and act as an important food sources for the majority of the fish
gcergﬁs\(Burns and Gilbert, 1986). The majority of the rotifers are
having approximately Zﬂﬂwm%ked eye like rods or dots
y improve the digestion o‘f‘ﬁ’t'sﬁ"fll & ﬁl?é cfor rotifer feeds fulfils the
need for digestive and\nytritional requirement for &ﬁ’sﬁ (f % (}j ;é'ég;\g&) (Govoni et al., 1986;
Lubzens, 1989). Demoliton o‘ﬁo\gtcr community mdlrecﬂymmsetscﬁsh community (Perez-Legaspl
and Rico-Martinez, 2001). s have an important role in the aquatic ecosystem as bioindicator
of water quality (Bledzki and Ellison, 2003; Casanova, 2009), therefore world’s researchers give
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Redescription of Asemonea cristata Thorell, 1895 (Araneae:
Salticidae: Asemoneinae), with notes on its synonymy
and distribution

Ilepeonucanwue Asemonea cristata Thorell, 1895 (Araneae: Salticidae:
Asemoneinae), ¢ 3aMeTKAMU O €T0 CHHOHUMHUHU M PACIIPOCTPAHEHUM

Puthoor Pattammal Sudhin,

Karunnappilli Shamsudheen Nafin!,

John T.D. Caleb?, Ambalaparambil Vasu Sudhikumar!
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2 Zoological Survey of India, Prani Vigyan Bhavan, M-Block, New Alipore, Kolkata — 700 053, West Bengal, India.
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KEY WORDS: Aranei, jumping spider, Western Ghats, Wayanad Wildlife Sanctuary.
KIIKOYEBBIE CJTOBA: Aranei, mayk-ckakyHunk, 3anaausie ['aThl, 3anoeeauuk Baiiuap.

ABSTRACT. dsemonea cristata Thorell, 1895 is
redescribed on the basis of newly collected materials
from the Western Ghats region, Kerala, India. 4semo-
nea picta Thorell, 1895 and A. santinagarensis (Bis-
was et Biswas, 1992) are synonymised with 4. ¢ristata.
Collecting localities of 4. cristata are mapped as well.

How to cite this article: Sudhin P.P., Nafin K.S,,
Caleb J.T.D., Sudhikumar A.V. 2020. Redescription of
Asemonea cristata Thorell, 1895 (Araneae: Salticidae:
Asemoneinae), with notes on its synonymy and distri-
bution // Arthropoda Selecta. Vol.29. No.2, P.251-
256. doi: 10.15298/arthsel. 29.2.11

PE3IOME. Asemonea cristata Thorell, 1895 nepe-
OIMCAH TI0 CBeXKeCOOpaHHBIM MaTepHaiaM U3 PeruoHa
3anaausie Iatei, Kepana, Ununus. Asemonea picta
Thorell, 1895 u A. santinagarensis (Biswas et Biswas,
1992) cuHOHHMH3HPOBAHELI ¢ A. cristata. Taxxke npo-
KapTHPOBAHBI TOMKH Haxonox A. cristata. -

Introduction

Members of this genus are small, ofte
lowish, and are usually found among leaves [Weso-
lowska, 2009]. Asemonea cristata Thorell, 1895 was
described from a single male from Tharrawady in Bur-
ma (now Myanmar). We have collected the male and
female of A. cristata during a three year long field
survey in the Wayanad Wildlife Sanctuary, a part of
the Southern Western Ghats of India. In the present
paper, we redescribe both sexes of A. cristata on the

basis of the fresh material. Additionally, we argue that
the names Asemonea picta Thorell, 1895 and A. san-
tinagarensis (Biswas et Biswas, 1992) are to be syn-
onymised with 4. cristata. The current geographic dis-
tribution of the species is mapped as well.

Materials and methods

Photos of live specimens were taken with a Canon EOS
5D Mark-III using Canon EF 100mm /2.8 Macro USM
Lens, Canon MP-E 65mm 1-5x Macro Lens and Canon
MT-24EX Macro Twin Lite Flash. Spiders were collected
by beatmg vegetation and the collected spec1meus were
stored in 70% ethanol. Morphological ¢
dertaken under a Leica M205 C stg
tal images were taken by means
camera attached to Leica M205 ¢ oscope, with
the software package Leica Application Suite (LAS), ver-
sion 4.3.0. LAS montage facility. All measurements are in

mm. Measurement data for palps and legs are as follows:

total length [femur, patella, tibia, metatarsus (except palp),
tarsus]. The terminology follows Wanless [1980]; for leg
spination the fo ﬂd}gy fﬂf& aers & Jocque [2000] is
followed. The studié d8psited in the refer-
ence collection at Ebnittd fofcAnimal Taxonomy and
Ecology (CAT 0]% %ﬁmﬁ entof (Zoology, Christ College
(Autonomous) ik Ketala; Todivys)

Abbreviations used inithe ftextapd figures are as follows:
a — atrium, ALE — anterior lateral eye, AME — anterior
median eye, D — described, da — dorsal apophysis, co —
copulatory opening, do — dorsal, ¢ — embolus, f— distal
flange; fa — femoral apophysis, fd — fertilization duct, pl —
prolateral, PLE — posterior lateral eyes, PME — posterior
median eyes, plv — prolateral ventral, rl — retrolateral,
RTA — retrolateral tibial apophysis, rlv — retrolateral ven-
tral, st — subtegulum, t — tegulum, v — ventral, ZSI —
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The first described male of the Asian jumping spider genus
Piranthus Thorell, 1895 (Araneae: Salticidae: Baviini)
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Abstract. We give the first description of males of the jumping spider genus Piranthus Thorell, 1895, of the
Indian species Piranthus planolancis Malamel, Nafin, Sudhikumar & Sebastian, 2019. Their palp is unusual in
two aspects: the long embolus (longer than in most baviines) arises toward the proximal from its base before
curling and proceeding distally, and the retrolateral tibial apophysis is an especially long blade. We present
new illustrations of the female, and extend the range of the species from Kerala to Karnataka.

Key words. India, Salticinae, Salticoida.

Introduction

For more than a century after Thorell (1895) described the jumping spider genus Piranthus, it was known
from only the single female and two juveniles of P. decorus he described from Myanmar, apart from a
species misplaced in the genus (Caleb et al.,, 2019). Recently, P. decorus was discovered in Mumbai, India
(Caleb & Sanap, 2017) and redescribed. Caleb & Sanap provided photographs of a living male, but did not
have the specimen to describe. A second species of Piranthus was recently described from Kerala, P
planolancis Malamel, Nafin, Sudhikumar & Sebastian, 2019, likewise only from the female (Malamel et al.,
2019). Here we provide the first description of a male Piranthus, that of P. planolancis, provide new
images of female P. planolancis, and extend its range northeastward.

Material and methods OM

Preserved specimens were examined under both dissecting microscopes and a compound microscope
with reflected light. Drawings were made by digitally tracing photographs taken using a Leica DMC4500
camera attached to Leica M205 C stereomicrgscope (Kerala specimens), and a drawing tube on a Nikon
ME600L compound microscope (Karnata \S/ﬁ:gﬁjme‘ng).
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AN INVESTIGATION OF DIVERSITY AND BIOECOLOGY OF
ARANEOFAUNA OF PATHIRAMANAL ISLAND IN VEMBANAD LAKE,
A RAMSAR SITE, KERALA, INDIA
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Abstract. A preliminary checklist of araneofauna of Pathiramanal Island is provided. A total of 147
species belonging to 26 families under 92 genera are documented. Tylorida ventralis (Thorell 1877)
is considered to be the dominant species, and orb weavers are seen as the dominant guild. Araneidae,
Salticidae, Theridiidae, Tetragnathidae and Thomisidae are five dominant families. The Shannon
diversity, Simpson’s (1-D) diversity, evenness and Chaol indices have been calculated. Seven spe-
cies new to science such as Indopadilla insularis, Epeus triangulopalpis, Marengo sachintendulkar,
Indomarengo chavarapater, Icius vikrambatrai, Piranthus planolancis (Salticidae) and Wolongia
papafrancisi (Tetragnathidae) are documented as well as three genera and four species are added
to the Indian spider taxonomy. The males of Meotipa picturara, Curubis tetrica and Pscellonus
planus are described for the first time. Eight species are synonymized and redescribed. Mating plug
formation in Argyrodes flavescens is reported for the first time. Tt is noted that spider species from
Pathiramanl Island bear affinities with Oriental and Palearctic regions.
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INTRODUCTION of spiders have yet to be explored in this ecosystem,

which prompts the need for an inventory of the spider
fauna of this unique environmental sector. As spiders
free us from most of insect pests like a key component to
balancing the ecosystem both as prey and predator, they
are very important animal taxa for humans (Benitez and
Méndez 2011). In order to understand the potentiality
of the Island and to conserve the spider species there,
il is essential to explore the Island comprehensively.
Therefore, this study is an attempt to throw light on the
diversity, richness, abundance and dominance of spiders
in Pathiramanal Island.

MATERIALS AND MET(?M

Study Area

Pathiramanal Island (hereinafter, Island) is a small
_ tropical island with an area of app ox ately 1 km ,
Mt lies between the‘tgtmxiem "N and longi-

tudes 76°23'04,95" ;@Esgm*é‘l') If‘hough\small in size,

Pathiramanal Tsland 1%&8& WIthlggb‘ﬂom}and fauna

A healthy ecosystem and its smooth functioning is an
indicator of the potentiality of the biodiversity of that
particular ecosystem (Pettersson 1996). Pathiramanal
Island seems to be a healthy ecosystem with a tower of
biodiversity of both plants and animals. As far as a local
legend goes, Pathiramanal Island originated as a result of
divine intervention. A young Brahmin (a person belong-
ing to the Hindu higher caste worthy of priesthood) dived
into Vembanad Lake to perform his evening prayers, and
the water made way for land to rise from below, thus
forming the enchanting Island of Pathiramanal which
means ‘sands of midnight’. A great charming look, wide
waterfront, flourishing coconut palms, floating weeds
and hyacinths, tiny birds building nests on weeds, and
varieties of rare fauna and flora among the dense foliage
of this tiny Island make it really a biodiversity hotspot.
But, regrettably, no previous biodiversity studies have

mdocumented, and a pilot study discloysd (8 {itig'a / owing to the presGHUishP iwq §pdmm cover and thick
refuge for a rich volume of arachnids, to ﬁ spzaerq ~vegetation (Figure 2). With respect to its geographical,

make a great contribution. But no organize
been carried out to date on the taxonomy and diversity
of spiders of this biologically unique ecosystem. 23
species of spiders have been named unofficially from
this ecological zone. However, it is sure that a number

climatic and ecological features, the Island harbours a
rich amount of arachnids, of which spiders have a huge
share. The temperature ranges from 28.6° C t0 33.5° C,
with an annual mean of 31.0° C and plentiful rainfall in
June—July (annual rainfall > 250 mm). The dense vegeta-
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Diversity and population fluctuation of jumping spiders
(Araneae: Salticidae) of Calicut University campus,
Kerala, India
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Abstract

Salticidae, also known as jumping spiders, is the largest spider family. They are
strongly influenced by habitat type. Here we describe the diversity and seasonal variation
of jumping spider fauna of Calicut University campus, which spread over 500 acres. This
study was conducted for ten months and spiders were collected by hand picking method
and beating method. A total of 46 species of jumping spiders coming under 33 genera
were collected. A taxonomically complete inventory of species, with good taxonomic
resolution, is an advantageous feature that can be used in the analysis of species diversity
and has great potential in setting conservation priorities, and suppo. enyironmental
monitoring. Besides, this taxonomic information can be used to%-diversity,
based on taxonomic dissimilarity coefficients for presence/absence data, Yegardless of the
sampling effort. In this way, checklist or faunistic studies demonstrate a clear connection
between basic taxonomy and biodiversity issues; and, as in other fields, these inventories
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HIGHLIGHTS

e Demonstration of unique safety feature inherent to liquefied gas electrolytes.

e Low flammability, difluoromethane based solvent enables wide temperature operation.
» Raman spectroscopy reveals few free co-solvent molecules and high salt aggregation.

« MD simulations compliment experimental results with insight into Li* transportation.
e Li.|Cu plating/stripping and full cells operational through a wide temperature range

ARTICLE INFO ABSTRACT
Keywords: Development of safe electrolytes that are compatible with both lithium metal anodes and high-voltage cathodes
Safety that can operate in a wide-temperature range is a formidable, yet important challenge. Recently, a new class of

Liquefied Gas Electrolyte
Solvation Structure
Lithium Metal

electrolytes based on liquefied gas solvents has shown promise in addressing this issue. Concerns, however, have
been raised on the pressure, flammability and low maximum operating temperature of these systems. Here, we
endeavor to mitigate safety and practicality concerns by demonstrating an enhanced safety feature inherent in
liquefied gas electrolytes and by showing the viability of using difluoromethane as a liquefied gas solvent which
has lower pressure, lower flammability, and improved maximum operation temperature characteristics
compared with fluoromethane. We create a custombhilt setup to enable liquefied gas electrolyte characteriza-

emé sawiith molecular dynamics (MD) simulations. The elec-
trolyte shows good conductivity through a wide témp 64* e range and compatibility with both the lithium metal
anode and 4 V class cathodes. The demonstrated usé of such alternative liquefied gas solvents opens a path
towards the further development of high-energy and safe batteries that can operate in a wide-temperature range.

P8
WF _(err \\
it \ Fr. Dr. Jolly Andrews
1. Introduction \ vary %&‘?émt An, size ; and Pppilcatlon, from portable electronics to
provnc}“l_& ;W y storage gqu[grld reliability and resiliency. The front

Batteries are ubiquitous today in & akt n ﬂfber of applicptmns They mem?& Ehem try,\ *’Ec:umﬂﬁ'ﬁ’e’ of these applications is the

|

|Fllljdidkuda

* Corresponding author. Department of Nano Enginéering, l‘Jniversity of California San Diego, La Jolla, CA, 92121, USA.

** Corresponding author.

*** Corresponding author. Electrochemistry Branch, Sensors and Electron Devices Directorate, U.S. Army Research Laboratory, Adelphi, MD, 20783, USA.
E-muail addresses: oleg.a.borodin.civ@mail.mil (O. Borodin), crustomji@south8technologies.com (C.S. Rustomji), shmeng@ucsd.edu (Y.S, Meng).

https://doi.org/10.1016/j.jpowsour.2021,229668
Received 12 November 2020; Received in revised form 11 February 2021; Accepted 16 February 2021

Available online 3 March 2021
0378-7753/Published by Elsevier B.V.



Journal of Power Sources 493 (2021) 229668

Contents lists available at ScienceDirect

Journal of Power Sources

journal homepage: www.elsevier.com/locate/jpowsour

. . . | Gheck for |

A Safer, Wide-Temperature Liquefied Gas Electrolyte Based e

on Difluoromethane

Daniel M. Davies, Yangyuchen Yang ", Ekaterina S. Sablina *, Yijie Yin ", Matthew Mayer ",

Yihui Zhang*, Marco Olguin*, ", Jungwoo Z. Lee *, Bingyu Lu " Dljo Darmen Oleg Borodin ",

Cyrus S. Rustomji“ , Y. thrley Meng "%’

# Department of Nano Engineering, University of California San Diego, La Jolla, CA, 92121, USA

b Materials Science and Engineering, University of California San Diego, La Jolla, CA, 92121, USA

¢ Flectrochemistry Branch, Sensors and Electron Devices Directorate, U.S. Army Research Laboratory, Adelphi, MD, 20783, USA

4 Joint Center for Energy Storage Research, U.S. Army Research Laboratory, Adelphi, MD, 20783, USA

¢ South 8 Technologies, Inc., San Diego, CA, 92109, USA

£ Christ College Irinjalakuda, Kerala, 680125, INDIA

4 Sustainable Power and Energy Center (SPEC), University of California San Diego, La Jolla, USA

HIGHLIGHTS

« Demonstration of unique safety feature inherent to liquefied gas electrolytes.

o Low flammability, difluoromethane based solvent enables wide temperature operation.

e Raman spectroscopy reveals few free co-solvent molecules and high salt aggregation.

« MD simulations compliment experimental results with insight into Li* transportation.

o Li.|Cu plating/stripping and full cells operational through a wide temperature range

ARTICLE INFO ABSTRACT
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Safety that can operate in a wide-temperature range is a formidable, yet important challenge. Recently, a new class of

Liquefled Gas Electrolyte electrolytes based on liquefied gas solvents has shown promise in addressing this issue. Goncerns, however, have

i?::;t:i{segﬂm been raised on the pressure, flammability and low maximum operating temperature of these systems. Here, we
endeavor to mitigate safety and practicality concerns by demonstrating an enhanced safety feature inherent in
liquefied gas electrolytes and by showing the viability of using difluoromethane as a liquefied gas solvent which
has lower pressure, lower flammability, and improved maximum operation temperature characteristics
compared with fluoromethane. We create a custom-bijlt/setyp o enable liquefied gas electrolyte characteriza-
tion through Raman spectroscopy and supplem ith'ynplecular dynamics (MD) simulations. The elec-
trolyte shows good conductivity through a wide temperatiire rapge and compatibility with bath the lithium metal
anode and 4 V class cathodes. The demonstrated use of such alternative liquefied gas solvents opens a path
towards the further development of high-energy and safe batteries that can operate in a wide-temperature range.

1. Introduction g Y vary greatly in size and application, from portable electronics to

providing energy storage for grid reliability and resiliency. The front
bér of apphc‘anons They runniﬁ,_ fjfnym R crepnber of these applications is the

\ Assistant Professor-
In-charge of Principal

oermg, Umve;s:ry of California Sa&R g{),d.&.ln 4 9&, ?3}&}1,'%)

Chas

Batteries are ubiquitous today ina v

* Corresponding author. Department of
** Corresponding author. o alakud
#*% Corresponding author. Electrochemistry anch Serisors afid Electron Devices Directorate, U. y Ajtm lf{ search Laboratory, Adelphi, MD, 20783, USA.

E-mail addresses: oleg.a.borodin,civ@mail.mi odin), Erustomji@south8technologies.com (C.8. Rustomji), shmeng@ucsd.edu (Y.S. Meng).
https://doi.org/10.1016/j.jpowsour.2021.229668
Received 12 November 2020; Received in revised form 11 February 2021; Accepted 16 February 2021
Available online 3 March 2021

0378-7753/Published by Elsevier B.V.



wwm-ljbl Lulry W LVL T WWUT | VUIULIR T, 1IDDUE 4 AT I LVL L | 1IOON, £ILULO0L

IJCRT.ORG ISSN : 2320-2882

éh INTERNATIONAL JOURNAL OF CREATIVE
RESEARCH THOUGHTS (IJCRT)
* An International Open Access, Peer-reviewed, Refereed Journal

“CULT BRAND” WITH SPECIAL
REFERENCE TO ROYAL ENFIELD BIKES
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ABSTRACT

A CULT is group of people defined by a "religious" devotion to something — often a self-
appointed leader. Most people view cults as strange and frightening because cults have, over the years,
done some strange and frightening things, including murders and mass suicides. Sometimes, too, you'll
see cult used as an adjective to describe something or someone with a small, devoted fan-base. John Water's
movies are cult favorites, adored by a select group of film lovers but not by the public at large. An type of
huge emotional attachment towards something or someone is termed as Cult. In the United States there are
cult groups especially for products and services. Apple and Harley Davidson are some of the examples.
Here in India Royal Enfield Bikes have captured the hearts of the people especially the youth. Many boys
as well as girls have bought the Royal Enfield bullet. Royal enfield bikes have become a sensation and a
devotion like thing for the people who have it. Therefore the researcher has attempted to study on Cult

Branding especially on Royal Enfield Bikes.

Key Words — Cult, Brand, Royal Enfield M

INTRODUCTION

Marketing is the action.or business of promoting and selling products or services, including market

research and advertising A pﬁ‘oduc£ ‘can be either tarﬁitﬂe 95 ;ug'[}g;g}ysservicc that fulfils a need of

consumers. Whether youl sell custom pallets and wood uets ‘ot p‘fé%de luxury accommodations, it’s

n-charge of Principal
imperative that you ha e ngaar grasp ‘of what exacfliyrisvhat your produetds and what makes it unique

G - Irinjalakuda
before you can successfUtiymarket it. Once a concrete understanding of the product offering is

established, we can start making some pricing decisions. Price determinations will impact profit margins,
supply, demand and marketing strategies. Similar (in concept) products and brands may need to be
positioned differently based on varying price points, while price elasticity considerations may influence

our next two Ps.
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Abstract:

Emotional Intelligence may be relatively a new term which have a wider acceptance in the modern era.
The term emotional intelligence was first coined by Peter Salovey and John Mayor in 1990s, It refers to
the ability to recognize regulate emotions in our self and others to make effective decision. The concept of
El get popularized after the publication of Daniel Goleman’s book “Emotional Intelligence-why it can
matter more than 1Q?”. El is defined as the * the ability to monitor one’s own and others feelings and
emotions to discriminate among them and to use this information to guide ones thinking and action”.
Emotional Intelligence has conceptualized in four broad abilities such as perceiving, assimilating,
understanding, and managing emotions. The person who can manage the _e_tnotions and understand the
feelings of other people perform better in school, college, and on their jobs. The success and chance of the
productive life of a student are directly dependent on the educator, Teachers lay the foundation stone for
the social, emotional, and intellectual potentialities of the learner and also accounts for the success in
teaching and learning and welfare of the students.| Hence it is§ ive to assess the Emotional
Intelligence of teachers. This study is an effort to know whethe t day teachers have EI skills,
whether they are using it. This study will help in bringing awareness about Emotional Intelligence and its
effectiveness.

Key words: Emotional Intelligence, intellectual potentialities, teaching effectiveness

1.1 Introduction e, '

‘\:.( 1B (

i ! t. Jolly Andrews
stant résource, in education regonstruction:*“Teaching effectiveness is the

' a'%i-‘\‘_;:ity fulfils its intended p WdS‘é”f}iﬁ:(\ejﬁ\Qﬂomhd goals. According to

- i : 4 I . rist Golle de S . ;

Goleman, Emotionally Intel nafeﬁehcr is/ creating a saféigh maonersatistying, caring, and productive
school environment. EmotionaltiInfelligence is useful in any place where interpersonal relationships are
generated- schools, workplaces, homme and other organisational settings. The study involves understanding
the effect of emotional intelligence on effective teaching. This study is an effort to know whether the
present day teachers have EI skills, whether they are using it. This study will help in bringing awareness
about Emotional Intelligence and its effectiveness.

Teachers are the most im
extent to which the teachi
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Abstract

The present study emphasizes the global impact of the e-learning process during COVID 19. The
implementation of lockdown and social distancing has been enforced as one of the preventive measures
to spread the coronavirus infection which has resulted in complete paralysis of global activities.
Especially the education system which is completely shut and to proceed with the academic curriculum,
there is a shift from the regular learning process to electronic learning. This can be cited with an
increased number of online classes, conferences, meetings, etc. It can be noted that the world is
completely dependent on information technologies during this crisis. Hence, the present study provides
an insight into the process of electronic learning and its advantages along with the updated version of
its usage. To the best of our knowledge, there have been scanty scientific reports on this particular
situation of the impact of e-learning during COVID 19. The present study is a compilation of the
components of e-learning tools along with the future perspecti\}e on education using information

science.

Keywords: E-learning, COVID 19, Global platform, Google apps, online learning
D

1.1Introduction

During the present pandemic crisis when the entire globe is sailing amid the storm, technology has
played a pivotal role. Technological development and the internet have changed the lives of people

immensely and have also brought a huge

: \change in various fields (Nadikattu,2020). Especially in the

” J u Andrews
d {o be a significant t%{#; 0 W%ﬁmmumg the
mﬁ*mw‘ 1papr

education system E-learning has beén

teaching-learning process during the|lockddwn. The we‘b has become Bﬁﬁ@ﬂﬁ& MPOTEY n%ediums of
"‘( JI0 nous
learning that opens the door for peopl the world to access edlmuti %ﬁg@frée or lesser cost

5
) {,».s...,

(Noor-Ul-amin, 2013). E-learning has 1.

need of modern learners is quite different and e-learning has been found beneficial for fulfilling their

cdits foot spec1a11y in the field of modern education. The

needs. The mediums of E-learning and principles of artificial intelligence are gradually gaining
popularity in the world (Misko et al., 2004; Soni, 2020). It is providing a solution to the learners who

are unable to access the traditional means of education due to the present pandemic situation. The
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Activated carbon derived from ground nutshell as a metal-free
oxygen reduction catalyst for air cathode in single chamber microbial
fuel cell
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Abstract

A single-chamber microbial fuel cell (SCMFC) was constructed using activated carbon derived from ground nutshells (GAC) as
a metal-free cathode catalyst. The prepared cathode catalyst was characterized by X-ray photoelectron spectroscopy (XPS),
Brunauer-Emment-Teller (BET), and Field emission scanning electron microscopy (FE-SEM), which demonstrates the chemical
composition and the surface morphology of the synthesized material. The electrochemical characteristics of the cathode were
investigated by electrochemical impedance spectroscopy (EIS) and cyclic voltammetry (CV) analysis, which confirmed the high
charge transfer capacity and catalytic activity property of GAC catalyst material. The MFC with GAC catalyst produces a
maximum output voltage of 0.619 V and which is 1.61 times greater than that of bare carbon ¢loth (CC). For PYC and GAC-
modified CC, high power density values of 0.763 W m ™ and 0.521 W m™ were obtained at current densities 1.65 A m ™ and 1.0
A m?, respectively at 100 §2, These results demonstrate that the GAC/CC is a promising cost-effective cathode catalyst for

SCMFC.

Keywords Microbial fuel cell - Ground nutshells - High charge transfer - Catalytic activity

1 Introduction

QOwver the past several years, there has been a drastic increase in
energy demand due to the tremendous growth in the global
population and energy requirements [1]. This increase in de-
mand has led to the injudicious exploitation of non-renewable
sources of energy. The improper use of these resources had
severe implications for the environment. Not only has there
been an increase in the pace of depletion of these resources,
but there has also been an increase in the emission of green-
house gasses and subsequent issues such as global warming
and climate change. The greenhouse gas emissions (GHG)
sources are mainly divided into five sectors according to the
Environmental Protection Agency (EPA) such as electricity

4 Haribabu K
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Department of Chemical Engineering, Nali
Technology Calicut, Kozhikode 673601, 1

Department of Geology and Environmental 3
Irmyjalakudn, India

Published online: 01 February 2021

https://drive.google.com/file/d/1Y CAARmMpIFdk7zyrudx7vdZ0nNsyT-Is1/view

and heat (28%), industry (22%), agriculture (9%), residential
(12%), and transportation (29%) [2, 3]. Therefore. it is essen-
tial to find environmentally friendly and renewable energy
alternatives to alleviate the levels of pollution and restore na-
ture's resources sustainably [4]. To effectively substitute the
use of non-renewable sources of energy, the altematives sug-
gested must also be economically viable and accessible for
use. One such cncrgy!l@:hmihgy environmentally friendly
and sustainable enérgy is the microbial fuel cell (MFC) [5].
An MFC is a bioelectrochemical device capable of simulta-
neous energy generation and wastewater treatment by
converting organic material present in wastewater into electri-

cal energy using mi ims as biocatalysts [6]. During
the conversion, 1d protons are generated in the
anodic chamber of the MFC. The electrons travel through an

external circuit, thereby producing an electric current. The
protons travel across a proton exchange membrane to the ca-
thodic chamber, wherein it combines with an oxygen receptor
to form walgrrlﬂfn ¢ aﬁﬁ& on pathway (O to 1,0)
[7]. Therefore, V¥ ”él%fr%{ﬁﬁgsﬁgﬁing alternative to environ-
mentally

N-CNETC :
(0 gﬁgngmﬁgﬂgmghh sources of energy.,
However, its succqﬁuf}dlamumurcinlimliun is still limited by
its low power output and high cost [8]. The reason for these
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Human-wildlife interactions and
people’s attitudes

towards conservation: a case study
from Central Kerala, India

S. K. Govind, E. A. Jayson

Govind, S. K., Jayson, E. A., 2021. Human-wildlife interactions and people's attitudes towards conservation:
a case study from Central Kerala, India. Animal Biodiversity and Conservation, 44.2: 139-151, Doi: hitps://
doi.org/10.32800/abc.2021.44.0139

Abstract

Human-wildlife interactions and people’s attitudes towards conservation: a case study from Central Kerala, In-
dia. This paper studies the human—wildlife interaction in Central Kerala, India, and attempts to understand local
people’s attitude toward wildlife and conservation. Data were collected from April 2009 to March 2014. A structured
guestionnaire survey was carried out among people living in the fringe areas of the forest (n = 210). Self-reported
household crop loss was modelled as a function of agricultural, demographic and environmental factors. Wild pig
(Sus scrofa) (57.1%) was the main crop foraging species, followed by Asian elephant (Elephas maximus) (12.9%). It
was reported that 36 % of farmers’ annual income was lost due to crop foraging by wild animals. Leopard (Panthera
pardus) (69.76 %), Indian rock python (Python molurus) (13.95%), dhole (Cuon alpinus) (9.3%) and stray dogs
(6.97 %) were responsible for the attacks on livestock. The factors that influenced crop loss according to the farmers
were the extent of agriculture land that they owned (coefficient = 0.968), the distance to reserve forest from crop
fields (—0.009), and age of respondents (0.78). Due to people’s awareness concerning the importance of wildlife,
reports on human-—wildlife interaction in the newspapers and strict enforcement of wildlife laws, people's attitude
towards conservation of wildlife was good, and they were not taking any negative precautions against wild animals.

Key words: Human—wildlife interaction, Wildlife conservation, Wildlife management

Resumen

La interaccion entre los humanos y la fauna silvestre y la actitud de las personas en relacién con la conservacion
de la fauna silvestre: un estudio de casos en Kerala central, en la India. El presente articulo estudia la interaccién
entre los humanos y la fauna silvestre en Kerala central, en la India, y trata de entender la actitud de las personas
en relacion con la conservacion de la fauna silvestre. Los datos se recopilaron entre abril de 2009 y marzo de 2014.
Se llevd a cabo una encuesta estructurada entre la poblacion que habita en los margenes de las zonas forestales
(n = 210). Se elaboré un modelo de la pérdida de cultivos comunicada por los hogares como una funcién de fac-
tores agricolas, demogréficos y ambientales. El cerdo (Sus scrofa) era la principal especie que se alimentaba de
los cultivos (57,1%), seguida del elefante asiatico (Elephas maximus) (12,9%). Se comunicé que el 36% de los
ingresos anuales de los agricultores se perdi6 a causa de los animales silvestres. El legpardo (Panthera pardus)
(69,76 %), el piton de la India (Python molurus) (13,95%), el perro salvaje asiatico (Cugr bipigas (9,3%) y los perros
callejeros (6,97 %) atacaron al ganado. La superficie de tierra agricola propiedad d& agncylitc que habitan en los
margenes (el coeficiente es de 0,968), la distancia de la parcela de cultivo a la res&fva forestal (-0,009) y la edad
de los encuestados (0,78) fueron los factores significativos que influyeron en la pérdida de cultivos comunicada por
los agricultores que habitan en los margenes del bosque. Debido a la concienciacion de la poblacién acerca de la
importancia de la fauna silvestre, los articulos de prensa sobre la interaccion entre los humanos y la fauna silvestre
y el cumplimiento estricto de la legislacion en materig de vida silvestre, la actitud respecto de la conservacién de la
fauna silvestre era buena y no se estaban tomarido’ ﬁrecal.lc()nes negativas contra los animales silvestres.
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First record of Menemerus marginatus (Kroneberg, 1875)
(Araneae: Salticidae: Chrysillini) from India

Rishikesh Tripathi®, Ashish Kumar Jangid®’, Manju Siliwal?, Sutirtha Dutta* and Ambalaparambil
Vasu Sudhikumar’
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Abstract. The jumping spider Menemerus marginatus (Kroneberg, 1875) is reported for the first
time from India, from the Desert National Park in Rajasthan. The male and female M. marginatus
are redescribed from Indian specimens and the known distribution of this species, in southwestern
Asia, is mapped.

Keywords. Desert National Park, distribution, jumping spider, Rajasthan

The genus Menemerus (Simon, 1868) is most diverse on the African, Asian, and European continents
(Mariante & Hill, 2020). Presently this genus includes 65 species worldwide. Of these, M. albocinctus
(Keyserling, 1890), M. brachygnathus (Thorell, 1887), M. brevibulbis (Thorell, 1887), M. fulvus (L. Koch,
1878) and M. nigli (Wesotowska & Freudenschuss, 2012) are known from India (Keyserling, 1890;
Jastrzebski, 1997; Roy et al,, 2016; Chatterjee et al., 2017; World Spider Catalog, 2021). During a recent
Arachnological Diversity Assessment of the Desert National Park Wildlife Sanctuary of Rajasthan, India,
three Menemerus spiders were collected. Later, we identified these as M. tus (Kroneberg, 1875)
through the use of taxonomic keys provided by Wesotowska et al. (2011PM etal. (2015).

The known distribution of Menemerus marginatus includes parts of Afghanistan, Azerbaijan, Central Asia
(southwestern European part of the former USSR, to include Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan, and Uzbekistan), Iran, Pakistan, and the United Arab Emirates (Figure 1; World Spider
Catalog, 2021). This new record (Figure 1: locality 32) extends the known distribution of this species in
southwestern Asia to the southeas ,,; ' {:ndia As previously suggested (Pook et al., 2009; Linder et al.

2017), climatic conditions in the Desert that divides IndFff: &id) Pakistdie\Wbe similar to those in
contiguous, arid areas of southwesteyn\Asia, and this area can be %pé‘ﬂ‘ée*g tb lﬁ;\" or species previously

b irge
found only to the north and west. ‘ i Chﬂsl College (Aulonemous)

i ll‘lnj;.llakuda



10/26/21, 253 PM IMG-20210518-WA0010 - Bintu Kalyan.jpg

8:10 AM w46, (W

# www.sciencedirect.com/science/a 11 O3 oy

TX Download

Corrigendum to “Coconut
inflorescence sap enhances
exercise performance and plasma

antioxidant status in young active
men” [NFS Journal 23 (2021) 37-
43]

Ashish Joseph 2, Svenia P. Jose °, Binitu T. Kalyan ¢, Renny R.
Mammen 9 I.M. Krishnakumar 9, Bradley S. Fleenor ¥, Ratheesh
Mohan ? 2

? Department of Physical Education, St. Thomas College,
Pala, Kottayam, Kerala, India

Department of Biochemistry, St. Thomas College,
Kottayam, Kerala, India

© Department of Physical Education, Christ College,

Thrissur, Kerala, India
d R&D Centre, Akay Natural Ingredients Pvt. Ltd., OM

Cochin, Kerala, India

Muncie, IN 47306, Unite Fr. Dr. Jolly Andrews

IAssistant Professor=
. . n-charge of Principal
Available online 13 Mav 2021. Christ Callege (Amr]c':noua)

AR A Irinjalakuda
0 1 IR 1 -

htips://drive.google.com/file/d/1COvdM5sWwvj1giWa7 2xZQtQFjLnopil2/view 1M



SERKET S

The Arachnological Bulletin
of the Middle East and North Africa

Al

Volume 17 | R
ialia ” Fr.g? ?Jl;(l’&];gyrg&s

Assistant Professor-
In-charge of Prin ipal
Christ College (;"\t.n-_mumous)
IrinjalfG8N: 1110-502X




SERKET S

The Arachnological Bulletin
of the Middle East and NorJMca

\ Fr. Dr. Jolly Andrews
Assistant Professors
Volume / In-charge of Principal Part 4
o/ Christ College (Autoniomous)
May, 2021 o’ Iruualah@eairo, Egypt
sfesk se skl ek e

ISSN: 1110-502X



SERKET oSy

The Arachnological Bulletin
of the Middle East and North Africa

A

.\ Fr. Dr. Jolly AndrePirt 4
Assist;:.n[(lén_.;“qeol‘l-l
In-chargcairoy’ t
Christ College (f’\u‘.ul.uiﬂd%l;p
Irinjalakuda

Volume 17
May, 2021

gl |
sfe e she the e s e sfesiesfene

ISSN: 1110-502X



(@)
o
©

@

@
O

o)
o B

O
¥=

)

s
s

e

O
O

=
<

Compaction study of food powders using
metamaterial split ring resonator based
sensor

Cite as: AIP Conference Proceedings 2352, 020069 (2021); https://doi.org/10.1063/5.0052411
Published Online: 05 August 2021

P. V. Aswathi, Anju Sebastian, Sikha K. Simon, C. Bindu, V. P. Joseph, and Jolly Andrews

K-

View Online Export €

ARTICLES YOU MAY BE INTERESTED IN

Determination of optical properties of y-Fe203 crystalline phase synthesized from ferritin

using UV=VIS absorption spectrum
AIP Conference Proceedings 2352, 020067 (2021); https://doi.org/10.1063/5.0052995

Electronic properties of vanadium pentoxide by inelastic scattering method
AIP Conference Proceedings 2352, 020063 (2021); https://doi.org/10.1063/5.0052438

Study of thermoluminescence dosimetric properties of submicron BaSO4 phosphor
AIP Conference Proceedings 2352, 020070 (2021); https://doi.org/10.1063/5.0053294

AIP Conference Proceedings 2352, 020069 (2021); https://doi.org/10.1063/5,0052411 2352, 02(
© 2021 Author(s).



Peckhamia 231.1 Menemerus marginatus from India 1

PECKHAMIA 231.1, 26 March 2021, 1-7 ISSN 2161—8526 (print)
LSID urn:lsid:zoobank.org:pub:9EC6CF2E-C7D9-4DB8-9EB4-0B6B70487FF0 (registered 25 MAR 2021) [SSN 1944—8120 (online)

First record of Menemerus marginatus (Kroneberg, 1875)
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Abstract. The jumping spider Menemerus marginatus (Kroneberg, 1875) is reported for the first
time from India, from the Desert National Park in Rajasthan. The male and female M. marginatus
are redescribed from Indian specimens and the known distribution of this species, in southwestern
Asia, is mapped.

Keywords. Desert National Park, distribution, jumping spider, Rajasthan

The genus Menemerus (Simon, 1868) is most diverse on the African, Asian, and European continents
(Mariante & Hill, 2020). Presently this genus includes 65 species worldwide. Of these, M. albocinctus
(Keyserling, 1890), M. brachygnathus (Thorell, 1887), M. brevibulbis (Thorell, 1887), M. fulvus (L. Koch,
1878) and M. nigli (Wesotowska & Freudenschuss, 2012) are known from India (Keyserling, 1890;
Jastrzebski, 1997; Roy et al,, 2016; Chatterjee et al., 2017; World Spider Catalog, 2021). During a recent
Arachnological Diversity Assessment of the Desert National Park Wildlife Sanctuary of Rajasthan, India,
three Menemerus spiders were collected. Later, we identified these as M. marginatus (Kroneberg, 1875)
through the use of taxonomic keys provided by Wesotowska et al. (2011) and Bauer et al. (2015).

The known distribution of Menemerus marginatus includes parts of Afghanistan, Azerbaijan, Central Asia
(southwestern European part of the former USSR, to include Kazakhstan, Kyrgyzstan, Tajikistan,
Turkmenistan, and Uzbekistan), Iran, Pakistan, and the United Arab iratgs (Figure 1; World Spider
Catalog, 2021). This new record (Figure 1: locality 32) extends the tribution of this species in
southwestern Asia to the southeast, 111to India. As previously suggested (Pook et al.,, 2009; Linder et al.
2017), climatic conditions in the Ahat Deseﬁt that divides India and Pakistan are similar to those in
contiguous, arid areas of southwgster A51a anq this area can persxpeateshtaiwgbor species previously
found only to the north and west.| © L | | |ﬁ8{"|l\ql‘(fm m taae ir;l
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Seawater Intrusion in Coastal Areas from
Poovar to Shangumugham, Thiruvananthapuram District, Kerala, India
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Abstract

The coastal aquifers in Kerala are experiencing seawater intrusion due to overexploitation in order to meet the demand of the growing
population. Only a few studies have been done in the present study area. So, a study was conducted on coastal aquifers from Poovar to
Shangumugham, Thiruvananthapuram district, Kerala state in order to find out the status of seawater intrusion in the arca. Groundwater samples
were collected and the quality and impact of saltwater intrusion were studies by determining the geochemical characters of 78 groundwater
samples collected during pre-monsoon and post-monsoon each. Physical parameters and chemical parameter major cations and anions were
determined. The data were analyzed and the multivariate analysis was carried out using SPSS 24. The correlation and R-mode factor analysis
confirms the presence of seawater intrusion and using Q-mode factor analysis the areas affected by seawater intrusion were demarcated. Thus,
the groundwater of the study area has to be managed sustainably considering the geochemical nature and their seasonal variations, as region

proposed for study is a coastal fragile environment.

Keywords : Salt Water Intrusion, Coastal Aquifers, Poovar-Shangumugham, Groundwater, Kerela

Introduction

According to Centre for Coastal Zone Management and
Coastal Shelterbelt data an appreciable amount of population
lives on the coastal zones of Tndia, which fluctuates depending
on the season as most coastal areas are tourism hotspots and
they depend primarily on groundwater for their needs since in
these area's water is available with considerable ease. The
overexploitation of groundwater in the coastal aquifers in
order to meets the requirement of the growing population led
to the introduction of saltwater to the fresh groundwater which
is not a good scenario. The increasing trend towards the coastal
tourism and improper management of the resource add the
misery. Many studies indicated that the coastal groundwater
system of Kerala experiences setbacks in terms of quality and
quantity (Dipanjali, 2000; CGWB, 2002; Kunhambu, 2003;
Laluraj et al., 2005; CGWBKR 2007; Manjustee.et al., 2009;
Prasanth ef al., 2012; Boominath QE‘\I\.',Z&IZ Sarath et al.,
2012; Priju et al., 2012; Priju et 014;  Anil- Kuma\r etal.,
2015; Midhun et al., 2017; Sreckigh et lr 2018; Pramada et
al., 2018). So, it is so important tq asse the vulnerabtllty of
the aquifer to seawater ingress an ISZ a few studles have

been done in the present study area. So, the main purpose of the
study is to understand the present hydrogeological situation
along the coastal stretches extending from Poovar to
Shangumugham in Trivandrum district of Kerala state and
grade the area based on vulnerability of aquifers towards
intrusion of seawater for which multivariate statistical
analyses act as areliable method (Akbal etal,, 2011).

Study Area

The study area is located in the coastal regions of

' district, Kerala state. The study area

extends froth“doa % aquifers of Poovar to Shangumugham.
The distrie e ofthe rapidly developing areas in Kerala and
also hosts its capital. The study area extends to 100sq.km and
is located in the western coast of India which experiences a
humid tropical climate. The annual variation of mean
air temperatur m to 34°C with average annual
rainfalF fs 95059%3% %é e area lies in the loir land or
coastal p&?ﬂ' a’h?ﬁr éqrm%tqd,py Sandstone and Silt together
with El‘ énd g.lit with, patshsy of Laterite, Charnockite
and ondallm ggmm.axf rocks. The laterites are secondary
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Habitat modelling of Odonata of Irinjalakuda ponds, central Kerala,

India

A. VIVEK CHANDRAN?, VINCENT N.S?, SUBIN K. JOSE**

L3pepartment of Geology and Environmental Science, Christ College, Irinjalakuda, Thrissur,

Kerala. Pin: 680125
Department of Mathematics, Christ College, Irinjalakuda, Thrissur, Kerala. Pin: 680125
*Corresponding author

Abstract: Dragonflies and damselflies (Insecta: Odonata) were sampled in 20 randomly
selected ponds in Irinjalakuda municipality, Kerala, southern India during November 2019-
February 2020 using Visual Encounter Surveys (VES). Their diversity was tested for correlation
with 13 habitat parameters measured. Species distribution density maps were generated

using ArcGlS 10.3.

Introduction

Dragonflies and damselflies which belong to the insect Order Odonata are considered as vital
components of freshwater ecosystems and good indicators of ecosystem health because of
their amphibious life history, relatively short generation time, high trophic position and
diversity (Corbet 1993). Ponds are home to a diverse communityof specialized plants and
animals and are hence of great conservation concern. Through%a nges, ponds have

been disappearing rapidly and the r maining pon'ds are often threatened by contamination
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First record of gynandromorphism in
Trithemis aurora (Odonata: Libellulidae)
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Abstract. A gynandromorphic individual of Trithemis aurora is reported from a garden in
Palakkad district, Kerala state, India. Its eyes, thorax, legs, wings, and abdomen show mosaic
gynandromorphy. The abdomen is mostly gynochromic with the tip bearing female append-
ages. Detailed study of the specimen shows that female characters predominate but signifi-
cant areas exhibit male characters.

Further key words. Dragonfly, Anisoptera, mosaic gynander, androchromism

Introduction

Gynandromorphs are genetically chimeric individuals consisting of adjacent
male and female tissues, thus differing from intersexes which are genetically
uniform (NARITA et al. 2010). Gynandromorphism is a rare phenomenon
in nature and is readily detected in species that show sexual dimorphism.
In arthropods, gynandromorphs have been recorded in crustaceans (FARM-
ER 2004), arachnids (e.g., PALMGREN 1979; COKENDOLPHER & SISSON 1988;
LABRUNA et al. 2002) and insects (e.g., MORGAN & BRIDGES 1919; NIELSEN
2010; GJERSHAUG et al. 2016). In dragonflies, gynandromorphism has been
reported in at least 55 cases (c¢f. review by MARTENS & WILDERMUTH 2021).
This phenomenon is conspicuous in species that exhibit marked sexual col-
our dimorphism such as Crocothemis servilia (Drury, 1770) (YOKOTA & ASA-
HINA 1953; FuTaHAsHI 2017; RENJITH & CHANDRAN 2020), Brachythemis
contaminata (Fabricius, 1793) (Josui et al. 2020) or Neurothemis tullia (Dru-
ry, 1770) (SHOME et al. 2019). Here we report on a case of phenotypical mo-

Odonatologica 50(1/2) 2021: 55-63 — D0I:10.5281/zenod0.4746240
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A Comparative Study of Odonate Diversity in Lentic and Lotic
Habitatsof Wayanad, the Western Ghats, India

A.Vivek Chandran', Rose Maria Sebastian?, Subin K. Jose3*, Koshy P.M*

L23pepartment of Geology and Environmental Science, Christ College, Irinjalakuda, Thrissur,

Kerala. Pin: 680125
* Department of Zoology, St. Stephen’s college, Pathanapuram

*Corresponding author

Abstract: Two sites, one pond and a stream in Wayanad district, Kerala, India were
monitored for a period of three months.The diversity of Odonata (dragonflies and
damselflies) in the sites was studied using visual encounter surveys (VES). A total of 29
species of odonates from eight families were recorded during the study and the lentic
system (pond) was more diverse in terms of odonate species. The pond ecosystem supports
more generalist (eurytopic) species while the stream has many specialist (stenotopic)
species.

Key words: Endemic, biodiversity, insect ecology, conservation

Introduction

The life history of odonates is closely linked with water bodies. They use a wide range of
flowing and stagnant water bodies. Even though most species of odonates are highly
specific to a habitat, some have adapted to urban areas and make use of man-made water
bodies. Habitat specificity has an important bearing on the distribution and ecology of
odonates (Clark &Samways 1996).0donates lay their eggs in all type of aquatic habitats,
from still stagnant water to fast flowing rivers to water collected in tree-holes.The larvae are
completely aquatic and effective predators.Newly emerged odonates leave their emergence
site and inhabit nearby landscape.Adult dragonflies are aerial predators and catch insects
like mosquitoes, midges, butterflies, moths, bees and odonates on flight.Adult odonates
feed on mosquitoes, blackflies and other blood-sucking flies and act as an important
biocontrol agent of these harmful insects.Long term conservation of odonates and other
freshwater biota can only be assured through appropriate national level policy interventions
and definite freshwater biodiversity conservation,jgjo mes(Francisco &Wyckhuys
2019).The study of biodiversity of odonates in differén help us to get an idea about
characteristics an “\fu'f-'}ch“oni of the ecosystem.Also, such odonatological studies provide
information abt t_their sui bility as bioindicators and their relationship with the
environment fssJ | 2005). There has been a réiteWed MerEt i Re study of odonates in
Kerala after t ulﬂlcatlon of many field guides ﬁ&qai@.w et élp(ib,‘ld) studied the odonate
diversity of Ker alﬂgrfcultural University camlmﬁ@mLChandran etalu§2020, 2021) reported
30 species from t \ah-made ponds of Irinjalakuda &d*44 spécies from the Kole wetlands

Volume 17, Issue 8, August - 2021 Page No: 50



Journal of Solid State Electrochemistry
https//doi.org/10.1007/510008-021-05051-4

omGlALRAPER 0 p

Ehack or
updates

Electrochemical lithium and sodium insertion studies in 3D metal
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Abstract

A new type of three-dimensional (3D) oxy-phosphate materials are explored for the application of Li and Na batteries. The
molybdenum tungsten oxy phosphate, MoWO,(PO,),, was synthesized by solid-state method and evaluated for Li/Na inser-
tion/de-insertion electrode material for the first time. The cell at charged state (vs. Li*/Li) showed a discharge capacity of
786 mAh ¢! within the voltage window of 0.3 V with amorphization of crystalline MoWO,(PO,), as observed from ex-situ
powder XRD analysis. The structural integrity was revealed in this material, even with nearly more than 5 Li* ions into the
lattice, leading to the discharge capacity of 250 mAh g™". The reversible charge/discharge behavior with insertion/de-insertion
of 2.4 Li* ions in the voltage range of 1.65—3.5 V resulted in 110 and 95 mAh g~" at C/10 and C/5 rates, respectively. On
the other hand, poor cycling performance was noticed for Na ion insertion and desertion, with a discharge capacity of 250
mAh/g within the voltage range of 0.3—3.5 V (vs. Na*/Na).

Keywords MoWO,(PO,), - X-ray diffraction - Li and Na insertion - Electrochemical properties

Introduction reported by Pop et al. has edge shared MoOy polyhedra,

resulting in a ribbon type structure. The insertion of 7 Li-

Lithium insertion and de-insertion in tungsten and molyb-
denum-based oxides have been extensively studied for Li
and Na-ion batteries, The reported phases of molybdenum/
tungsten oxides and alkali molybdenum/tungsten oxides
include MoO;, WO;, A,M00O; (A =Li, Na), Li;M00;, and
LisMosOy, [1-4]. These oxides showed Li-ion insertion
and de-insertion of 2 to 3 Li ions into and from the struc-
ture, respectively, in the voltage range of 0.5-4.3 V [4-6].
Recently, the triclinic Li;Mo;0; phase (space group, P—1)
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ions into the triclinic LizMosO; phase result in a rock salt
type Li;;MosO,, phase. De-insertion of 7 Li-ions shows the
formation of the parent phase, cycled at a C/100 rate in the
voltage window of 2.2-3.0 V [7]. The garnet framework
compound, Li;Nd,W,0,, has been explored for Li-ion bat-
teries and shows the possibility of reversible insertion and
de-insertion of Li ions.

New polyanionic materials, especially phosphate-based
compounds, are considered structurally and thermally resist-
ant during charge/discharge cycling with fast diffusion of
Li and Na ions [8, 9]. For instance, LiFePO, with olivine
structures is the best example of the cathode material of
choice for Li-ion battery applications in plug-in hybrid elec-

; f its structural integrity and
ﬁ during fast diffusion of Li
ions at high rate ¢ipabiMty | 11]. NASICON-type mate-
rials like A;Fe,(PO,); (A=Li or Na), V,(SOy), [12, 13],
and the oxj: b@bnd@iwm compounds such as
Li,MOXO, (M&s¥and PizXs=8s L and Si) and both a and
f# forms of N!L(Dﬂ’@mhmé bepn wigkely explored as cathode
material SHOESRHCHs G ohd Nagardhferies [14-17. Due
to the availability /6N Eakiklyaacessible sites for the interca-
lated ions to occupy and the presence of metal atoms that

@ Springer
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A simple method for the synthesis of anatase-rutile mixed phase TiO,
using a convenient precursor and higher visible-light photocatalytic
activity of Co-doped TiO,
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This work reports a novel and simple method for the synthesis of mixed phase TiO; (Anatase 70% and
Rutile 30%). Refluxing aqueous solution of potassium titanyl oxide oxalate lead to direct crystallization
of titanium oxalate complex [Ti,03(H,0),(C,04).3H,0] and this complex on calcination at 450 C for
one hour yielded TiO, powder. The powder samples were characterized by XRD, Raman spectroscopy,
FESEM-EDX, TEM, XPS, FT-IR, UV-Visible spectroscopy and BET techniques. The XRD, TEM and Raman
spectra of TiO, indicates the coexistence of anatase and rutile phases. The XRD result shows that the pri-
mary particle size of anatase crystals is 8.3 nm and that of rutile crystals is 35 nm. From the UV-Visible
DRS spectrum, the bandgap of TiO, was found to be 3.0 eV. Co-doped TiO, (Co:Ti ratio 1:99) was pre-
pared by adding cobalt nitrate to the precursor solution. On Co-ion doping, anatase:rutile composition
was changed to 84:16. The visible light photocatalytic activity of Co-doped TiO; was found to be better
than that of undoped and Degussa TiO; due to higher visible light abserption caused by Co®* energy levels
due lowered bandgap.

© 2021 Elsevier Ltd. All rights reserved.

Selection and Peer-review under responsibility of the scientific committee of the Global Conference on
Recent Advances in Sustainable Materials 2021.

Keywords:

Mixed phase anatase-rutile TiO,
Co-doped TiO;

Photocatalytic activity
Methylene blue degradation

1. Introduction

Nanoparticles exhibit unique physical, chemical, and biological
properties relative to bulk materials due to their large surface area
and quantum confinement effect. They have tremendous applica~
tions as basic building blocks in the field of nanotechnology for
various practical applications. The nanomaterials and their com-
plexes with organic ligands have been widely studied for the
degradation of pollutants, catalysis, as antibacterial and antifungal
agents, for the extraction of-pe SOn! etal ions, in hydrogen
storage etc [1-7]. VariousAetliigues have\been reported to pre-
pare nanomaterials in e shapes like, nanoflower, nanos-
quare, nanohexagon, n
groups [8-10].

In recent years, TiO,
such as pigments, sensors,
solar cells etc [11-16]. It is a~promising semiconductor material
due to its commercial availability, chemical and thermal stability,

* Corresponding author.
E-mail address: joyvthomas@christcollegeijk.edu.in (V.J. Thomas).
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gwiies. have been\ reported by manfr. Dehahd.
: Asctham 14 nime[2H-There are several methods for the preparation of
explored’ fof diverse applications {n-cTiQzoMost; of the|traditional methods involved corrosive precur-
otocatalysts, energy storage deviQisrist Csorsor complicatestand expensive equipments. The reflux method

low cost, non toxicity, and ease of handling [17,18]. TiO, belongs
to n-type semiconductor. Titania can exist in three crystalline
phases, viz anatase, rutile and brookite and these phases are having
bandgap energy of 3.2 eV (380 nm), 3.0 eV (415 nm) and 3.6 eV
(344 nm) respectively [19]. Controlled crystallisation of TiO; from
ions, is a prerequisite for preparing high quality TiO,
|. Rutile phase is difficult to obtain at low temper-
%u&lly prepared by calcinations of anatase at higher
re [®4,22]. The high temperature leads to agglomeration
and larger particle size [23,24]. Rutile has also higher chemical sta-
bility and higher refractive index compared to anatase [25,26].
Zhani and Banfield demonstrated that the rutile is more stable
haddsehitfe stability reverses when the particle size is less

i;,mmqagtyely easy and has potential to fabricate TiO, with con-
trolled morphology. It needs simple equipment, environmentally
friendly process conditions. This method avoids the use of volatile
precursors and release of harmful organic compounds. Commonly
used precursors are titanium alkoxides or titanium chloride. But
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Breaking the Diffraction Limit Manifold Using Specially Designed
Metamaterial Split Ring Resonator

Cherala Bindu' 2, Sikha K. Simon'' *, Anju Sebastian!, Panattil V. Aswathi®,
Dona Joseph', Jolly Andrews', and Vallikkavumkal P. Joseph'> *

Abstract—A novel and efficient method to overcome the barriers of conventional diffraction limit
using a specially designed metamaterial Split Ring Resonator (SRR) structure as an imaging sensor
at microwave frequency is proposed. The topology of the proposed sensor is ingeniously designed to
identify imaging objects having dimensions much less than the interacting wavelength A. The split
gap field region of the conventional SRR, used as the sensing region of the imaging sensor, is modified
for enhancing the resolution capacity, by slightly raising the split region of the outer ring structure
perpendicular to the plane of the resonator (Projected Split Ring Resonator — PSRR) which will
reduce the area of the sensing region of the SRR probe considerably. The isolation of the structural
parts of the SRR other than projected split region helps in using the localized evanescent field at the
split region of the PSRR for imaging of minute objects having dimension ranges up to 0.0001A by
precisely choosing the split gap. The required projection height of the split region and the possible
resolution limits of the PSRR sensor probe are evaluated by simulation. Experimental 2-dimensional
sub-wavelength images obtained for various dielectric objects using a typical PSRR test probe having
resolution capability up to 0.01A are also presented.

1. INTRODUCTION

Microwave based imaging techniques have been used for various sensor applications due to their non-
destructive and non-invasive nature. Different types of metamaterial structural units and surfaces
have been widely proposed recently for various modes of sensors [1-6]. Near field microwave probes
can confine evanescent fields to regions having dimensions much smaller than operating wavelength,
and hence they are able to resolve sub-wavelength features and thereby provide a resolution much
higher than the classical Abbe limit [7,8]. Earlier microwave near-field techniques mainly focused on a
topology of microstrip line resonator terminated with a sharpened tip or a small loop and were reported
to achieve a better resolution in dielectrics [9-11]. soplisticated experimental setup, they were
able to map material non-uniformities by carefully deaﬁ%ééuctmty mapping technique [12]. Later,

the possibility of making a perfeet lens using metamat ruetures and thereby achicving a rcaolutlon
higher than classical diffraction limit was theoretically proposed in the pioneering work of Pendry [13].

In that work, the concept of a negative refractive index material capable of completely restoring both
propagating and evanegeenif Waves in phase and amplitude resulting in the recovery of sub-wavelength
features leading to a Gh-lmaging of the sample was presented. Microwave near-field probe made of
single rectangular S fng Re&,ona{lm (SRR), and pg plectsitpindmals rectangular loop was designed

by Ren et al. whichpro ided a resolution of ,\/ 74 bagedsion: sub-susface detection technique [8]. For
the purpose of obtimingsuper resolutlon nna,gmg uvmgametamatemll structures, specially designed
L }; lege \,\L .wumous)
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Abstract

Klimakodesmus Carl, 1932 is briefly redescribed, rediagnosed, and shown to be an oligotypic genus endemic to southern
India and distinct from the particularly similar genus Pyrgodesmus Pocock, 1892, monobasic and endemic to Sri
Lanka, by several important features of peripheral and, especially, gonopodal structure. A new species, Klimakodesmus
bilobocaudatus sp. nov., is described from Kerala state, India, differing from the sole accepted, and type species K.
gravelyi Carl, 1932, from Tamil Nadu state, primarily by the laterally trilobate paraterga, the caudally more deeply
bilobate mid-dorsal keel on ring 19, and certain minor details of the gonopodal structure.

Key words: Klimakodesmus, Pyrgodesmus, taxonomy, new species, India, Sri Lanka

Introduction

At present, the millipede fauna of India, however insufficiently studied, comprises 270+ nominate species or sub-
species in at least 90 genera, 25 families and 11 orders (Golovatch & Wesener 2016). Of them, the large and mostly
tropical family Pyrgodesmidae contains some 14 species in seven genera, including Klimakodesmus Carl, 1932,

The taxonomy of Pyrgodesmidae is long known to be particularly badly confused and chaotic globally, with
more than 170 genera, largely monotypic, and nearly 400 species all over the tropics, marginally in Southern Eu-
rope, North Africa, southern U.S.A., Japan, Taiwan and central China (Enghoft et al. 2015). Progress is strongly
hampered by the small size of the animals (typically 3—16 yun long), as well as the outstandingly diverse and often
complex structures, both peripheral and gonopodal, n difficult to see, let alone describe and depict.
Numerous pyrgodesmid genera remain monotypic, ofte on female or even juvenile material, and delim-
ited using solely such somatic features as the number of body segments/rings, the shape, distribution and location
of ozopores and tergal of jéqjéntatigns, the structure of the paraterga etc.

Klimakodesmus/ﬂv/??fginally scribed based on a single, and type species, K. gravelyi Carl, 1932, originating
from near Coonoor /¥ N{:dumalai, both in Tamil Nadu state, Western Ghats, southern India (Carl 1932). Verhoeff
(1939) promoted K/ alggc’iesmus to the rank of a mo rbasic subfamily, Klimakodesminae Verhoeff, 1939, but
erdd as a strict /j"unior subjective st@M@Wﬁ%deSmidae (Hoffiman 1980; https://www.
fault/files/taxon_table_5.pdf). j, :;,,ftﬁ;,?fw Prof, \ﬂo(ﬁm
tifig his Klimakodesmus,QfoweL‘?,’;(i-‘fiftf w ﬁwggc{?smus Pocock, 1892, the type genus of

Pyrgodefmidac and also m(\)pobasic (Pocock marbssangm?;  geticraishggpg, numerous somatic features. He paid
special tiw{prto the identity of Pyrgodesmus bscuruys; 1oe0ck, | gg?, the type species of Pyrgodesmus, described
from tw 1&10 syntypes frpm Pundaluoya, 8'1."1 ]Dam Carl (1 Qﬁg)ﬁompared the original, rather superficial descrip-

tion and few schematic drawings of P, obscuptslg'%#;i‘g'iv?t}““e)yaRWNhXI892) to the excellent and richly illustrated
~ - iNjalakuda
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Developing environmentally benign electrode materials with faster Li-ion kinetics is an essential requirement for
high-performance Li-based energy storage devices. Here we report the large-scale synthesis of y-MnOOH-gra-
phene (y-MnOOH-rGO) nanocomposite, through a simple hydrothermal route, for their application as potential
anode material in Li-lon batteries. As-synthesized nanocomposite with the y-MnOOH nanorods uniformly
anchored on the graphene sheets exhibits enhanced electrochemical performance and achieves a very high
specific capacity of ~435 mAh g~! at a current density of 1.0 A g™'. Detailed electrochemical studies reveal
faster Li-ion kinetics in y-MnOOH-rGO nanocomposite electrode, dominated by non-diffusion controlled pro-
cesses (~ 80% at 1,0 mV s~ 1). Further, the full-cell Li-ion capacitor fabricated with y-MnOOH-rGO nano-
composite as the anode and activated carbon as the cathode exhibits a maximum energy density of ~51 Wh kg !
and a maximum power density of ~ 6.3 kW kg’l, with excellent capacity retention of more than ~87% upon
8500 cycles. The present work thus demonstrates y-MnOOH-graphene nanocomposite as promising anode ma-
terial for advanced Li-ion batteries and high power Li-ion capacitors.

1. Introduction

Electrochemical energy storage systems such as batteries and
supercapacitors are considered as most promising technologies that
provide sustainable solutions to address the rising energy demands and
environmental concerns [1]. Lithium-ion batteries (LIBs), prevalent in
the electronic markets for the last three decades, continue to be the
dominant power source for a wide range of applications, from portable
electronic devices to large-scale hybrid electric vehicles and grid storage
[2]. However, many research activities are focused on exploring alter-
native materials to replace the conventional graphite anode that is
fundamentally limited by low specific capacity (~ 372 mAh g~1), poor
rate capability, and safety concerns [3,4]. In search of various anode
materials for LIBs, manganese-based transition metal oxides attain much
importance due to theirlow-cost, high abundance, enhanced activity,
gfé&,manous‘pmmble crystal structures, and the
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manganese-based transition metal oxides, the tunnel structured
y-MnOOH shows promising potential as anode material for lithium-ion
batteries owing to its high theoretical capacity of 914 mAh g~ (three
times greater than graphite) and better electronic conduetivity ~107-
107§ em™! in comparison with MnO, (~107% to 107 § em™") [9,10].
However, like other manganese oxides, y-MnOOH experience capacity
fading upon cycling arising from severe volume changes resulting in low
initial Coulombic efficiency and poor cyeling stability [11-14]. Engi-
neering of materials in the nano regime helps overcome these issues
through the improved active surface area and reduced ion diffusion
length, thus resulting in enhanced electrochemical performances. Hy-
bridizing the materials with carbon matrices (such as graphene, carbon
nanotubes, carbon nanofiber) further improves the electronic and ionic
conductivities, thus suppressing the volume changes, resulting in
long-term stability as well as high rate capability of the hybrid electrode
[15-18].

rein we employ y-MnOOH-rGO nanocomposite, synthesized by a
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Abstract

Klimakodesmus Carl, 1932 is briefly redescribed, rediagnosed, and shown to be an oligotypic genus endemic to southern
India and distinct from the particularly similar genus Pyrgodesmus Pocock, 1892, monobasic and endemic to Sri
Lanka, by several important features of peripheral and, especially, gonopodal structure. A new species, Klimakodesmus
bilobocaudatus sp. nov., is described from Kerala state, India, differing from the sole accepted, and type species K.
gravelyi Carl, 1932, from Tamil Nadu state, primarily by the laterally trilobate paraterga, the caudally more deeply
bilobate mid-dorsal keel on ring 19, and certain minor details of the gonopodal structure.

Key words: Klimakodesmus, Pyrgodesmus, taxonomy, new species, India, Sri Lanka

Introduction

At present, the millipede fauna of India, however insufficiently studied, comprises 270+ nominate species or sub-
species in at least 90 genera, 25 families and 11 orders (Golovatch & Wesener 2016). Of them, the large and mostly
tropical family Pyrgodesmidae contains some 14 species in seven genera, including Klimakodesmus Carl, 1932.

The taxonomy of Pyrgodesmidae is long known to be particularly badly confused and chaotic globally, with
more than 170 genera, largely monotypic, and nearly 400 species all over the tropics, marginally in Southern Eu-
rope, North Africa, southern U.S.A., Japan, Taiwan and central China (Enghoft ef al. 2015). Progress is strongly
hampered by the small size of the animals (typically 3—-16 mm long), as well as the outstandingly diverse and often
complex structures, both peripheral and gonopodal, which are often difficult to see, let alone describe and depict.
Numerous pyrgodesmid genera remain monotypic, often based only on female or even juvenile material, and delim-
ited using solely such somatic features as the number of body segments/rings, the shape, distribution and location
of ozopores and tergal o ntations, the structure of the paraterga etc.

Klimakodesmus w é'ily desc 'bed based on a single, and type species, K. gravelyi Carl, 1932, originating
from near Coonoor anfi¢ ma]al both jn Tamil Nadu state, Western Ghats, southern India (Carl 1932). Verhoeff
(1939) promoted Klima dé.s'mus to the rank of a mo B !, b " mily, Klimakodesminae Verhoeff, 1939, but
presently it is considersd a‘s a strict junior subjective syno DT , ﬁ&tgbd@,ﬁgndae (Hoffiman 1980; https://www.
fieldmuseum.org/sites/deTault/files/taxon_table 5.pdf). Chr In-chz,. oa Profegs

Carl (1932), when erecting his Klimakodesmus, comp:’ﬁ{e@ub to Iﬁiwigadesmus Pocock, 1892, the type genus of
Pyrgodesmidae and also monobasic (Pocock 1892), because bot’ﬂfgenmg ;h‘drddmu;nerous somatic features. He paid
special attention to the identity of Pyrgodesmus obscurus Pocock, 1892, thie type species of Pyrgodesmus, described
from two male syntypes from Pundaluoya, Sri Lanka. Carl (1932) compared the original, rather superficial descrip-
tion and few schematic drawings of P. obscurus as given by Pocock (1892) to the excellent and richly illustrated
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Diversity of bee (Insecta: Hymenoptera: Apoidea) pollinators of Ash gourd [Benincasa hispida

(Thunb.) Cogn.] in Malappuram district, Kerala
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Abstract

Eleven species of bees under 8 genera were collected from flowers of ash gourd [Benincasa hispida (Thunb.) Cogn.] from
Malappuram district of Kerala, India. Out of the 8 genera present, 7 belong to family Apidae and the highest number of
individuals belong to genus Tefragonula Moure. Diversity of bee pollinators of ash gourd in the study area is in a good state.

Keywords: ash gourd, bee pollinators, diversity

Introduction

Ash gourd [Benincasa hispida (Thunb.) Cogn.] is a
vegetable from the family Cucurbitaceae which have many
medicinal properties as well as economic values [V, This
vegetable is grown in tropical and subtropical regions and it
contains water, carbohydrate, minerals and vitamins [, It
has a long storage life and also known by the names wax
gourd, white gourd, winter melon, white pumpkin and so on
1%, Ash gourd is monoecious and hence it depends on insects
for pollination ¥, Bees which belong to the order
Hymenoptera of class Insecta are the important group of
insect pollinators, They are efficient pollinators of many
crops including Cucurbits ). To increase crop yield and to
ensure propagation of plants, optimum pollination is
required ). Many studies have been conducted so far
regarding the insect pollinators of cucurbits and their effects
in pollination and fruit setting. These studies revealed the
importance of insect pollinators in these cross-pollinated
crops [ % %, The flowers of ash gourd attract many insect
pollinators. Hence conservation and management of these
pollinators are very crucial. Here we conducted a short-
term study to know exclusively about the bee pollinators of
ash gourd and their diversity in Malappuram district of
Kerala.

Materials and methods
Study area

Study was conducted
76.247175°E), a place in Malappuram district of Kerala,
India in the months of Octgle anrd November 2019 and
2020.

in Pattarakka-. (11.267555°N,

NS

Collection of bees

the 5%5m transect. Observations Were ‘made once in each
month of study. Bees were collected using sweep nets (10
sweeps/5Sm). Collected specimens were killed using ethyl
acetate and stored in 70% alcohol. Later the specimens were
pinned and dried. Identification up to morpho species level
was done using published keys.

Statistical analysis

Diversity  indices were calculated using PAST

(Paleontological Statistics Software Package) software
version 4,03 ', Relative abundance of the species was also
determined using the formula,

Number of individuals of species A

Relative abundance of species A= Tl et btk calactad X 100

Results and Discussion

A total of 142 specimens were collected during the study.
The collected specimens belong to eleven species under 8
genera. Out of the 8 genera present, 7 belong to family
Apidae and only one genus belongs to family Halictidae
(genus Halictus Latreille). Table 1 provides the month wise
data of bees collected from the study area. Highest number
of individuals collected from ash gourd flowers belong to
genus Tetragonula Moure (35 individuals).

Diversity indices were calculated for species level. The
number of species was higher in the month of November
2019 (9 species) and lower in other months (8 species).
Total number of individuals collected was also higher in
November 2019 (37 individuals) and lower in the month of
QOctober 2020 (33 individuals), The Shannon-Wiener index
and Simpson’s index were also higher in the month of
November 2019 (1.997 and 0.8459 respectively) and lower
in the month of November 2020 (1.916 and 0.8318
respectively). Evenness was higher in October 2019 and
lower in November 2019 (0.8927 and 0.8185 respectively).
The diversity indices used in this study are given in table 2.
Even though the diversity indices show only slight
differences across the study period, it indicates that diversity

of bee ash gourd is in good state in the study
EEtDe a@; 9‘1}1 of bees collected from ash gourd were
det &raysTetragonula sp. has the highest

’i? {ative a@n a.ﬁce (24.64 per cent) followed by Apis cerana

ricits (1 r§0 beﬁ ceint). A study conducted on the relative
abundbnyg, Ufbmgy' g activity of hymenopteran
pollmato'is dﬁlﬁn ¢licurbits of Kerala revealed Tetragonula
travancorica Shanas and Faseeh as the dominant pollinator
in ash gourd with relative abundance of 33.50 per cent and
Apis cerana indica Fabricius with second largest relative
abundance of 27.41 per cent [7l. Another study examined the
role of insect pollination on fruit production of ash gourd
revealed Tetragonula iridipennis (Smith) as the most
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Diversity of short-horned grasshoppers (Orthoptera: Caelifera) in selected mangrove ecosystem
and Kole Wetland of central Kerala, India
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Abstract

The Caeliferan diversity in selected Kole wetland and mangrove ecosystem of Thrissur was documented for seven months
from June to December 2018. A total of 11 species belonging to seven subfamilies and two families were recorded. Species
richness was higher in the Kole wetland, but they were more evenly distributed in the mangrove ecosystem. The study was

interrupted by the 2018 Kerala flood, and the grasshopper distribution in relation to the flood was recorded.

Keywords: orthoptera, caelifera, grasshopper, Kole Wetland, mangrove, diversity

Introduction

Orthopterans are the primary insect group representing
grassland ecosystems, ' comprising grasshoppers, crickets
and katydids. The suborder Caelifera of order Orthoptera
represents grasshoppers with lesser antennal segments
(short-horned grasshoppers). About 29,009 grasshoppers are
known so far from the world, ?) among which only 1033
species are recorded from India,! 140 species from Kerala
4.5, 6.7. 81 The pest status of grasshoppers in India is one
reason for the lack of information on their functional role in
different ecosystems [°l. Being important primary consumers
and contributing to the diet of many other animals,
grasshoppers play a significant role in the functioning of
grassland ecosystems [* 1. They are good indicators of the
health and quality of different habitats and respond quickly
to the changing environmental conditions ', But they
remain less explored and no grasshopper species in India
has so far been considered as a biodiversity indicator [*,
Prabakar and Radhakrishnan (2 documented four new
reports of grasshoppers from Kerala while studying the
orthopteran specimens of the Zoological Survey of India
collection, Koya er al. ' recorded 35 species belonging to
five families from Palakkad, Kerala. Bhaskar er al, ¥
compiled a checklist for Orthoptera of Kerala in which they
reported 130 species of Orthoptera. Bhaskar et al. 1% studied
the impact of fire management practices on the grasshopper
fauna of Eravikulam National Park and Parambikulam Tiger
Reserve, Kerala., Bhaskar et al. ' rediscovere

guttata Henry, from Western Ghats, Kerala, and

the first male specimen of the genus. Bhaskar et al. 1
recorded a new species Tertilobus trishula, from the
a; The grasshopper diversity of the
grove ecosystems of central Kerala
e present study aims to find the

Kole wetlands and 1
was never docume ted.

2002 31, The ‘Kole’ is a local term in regional language
(Malayalam) that refers to the bumper yield or high yield,
which is a particular cropping pattern from December to
May U], Mangroves, globally distributed on tropical shores,
consist of trees, shrubs, climbers, and ferns adapted to saline
and anoxic habitats which make mangrove plants
structurally and functionally unique ['7: 18 191 |n Kerala, the
maximum extent of mangroves is reported from Kannur
(1100 ha), followed by Ernakulam (600 ha) and Kasaragod
(315 ha). Thrissur has a minimum extent of 30 ha. of
mangroves *Y, Human intervention is evident in both the
Kole wetland and Mangrove ecosystem as paddy and
aquaculture practices respectively. Since the impact of
human intervention can significantly affect these
ecosystems’ faunal diversity, field surveys and faunal
documentation programmes are needed to know the status
and distribution of species to implement conservation
efforts. No work has been reported so far on grasshopper
diversity from these ecosystems of this region; hence this
primary step on inventorying the grasshopper fauna of these
ecosystems will form a foundation for carrying out future
regearch in this area.

Materials and Methods

Two kinds of wetland ecosystems; Mangrove ecosystem in
Vallivattaom (10°15'51.79”> N and 76°11°31.18"" E) and the
Kole wetland of Muriyadu (10°21°51.46” N and
76°15°53.54” E) in Thrissur district, Kerala, India, were
selected for monitoring grasshopper diversity. The study
was conducted from June to December 2018.

A systematic collection of grasshoppers was done from both
fields twice a month. The collection was done by net
sweeping, covering a linear distance of 10m on a band of
about 1m width PY. Being cold-blooded organisms,

grasshopper divergity, in [two selected wetland ecosysterﬁ!‘; Dr. Jertisshoppers, place themselves on the vegetation surface to
mangrove and Kdale wz{tland of the Thrissur district of8sistawarm,up, during morning hours at low-intensity sunlight.*?)

Kerala state. The twetlands” are one of the la eéﬁ'
threatened low lying wetlands lo‘ucgﬂf

0.5 - 1m bmsl. The Kote wetland, including paddy field
greenery spread over the Thrissur and Malappuram districts

of Kerala, recognized as one of the Ramsar sites during

f)-CharHence, the. gpllection was carried out during the morning
st Collchours from, 960Q)am to 11:00 am. The collected specimens
Irinjgereudelled by using ethyl acetate, spread, dried and

preserved by pinning. Voucher specimens were preserved
and deposited in Shadpada Entomology Research Lab

65



See discuSsions, stats, and authar profiles for this publication at: hitps://www.researchgate.net/publication/353663073

ResearchGate

First Record of Croce filipennis Westwood, 1841 (Neuroptera: Nemopteridae)

from Kerala

Article - August 2021

DO 10,265 5/r28i/v121/12/2021/151758

CITATIONS

0

2 authors:
Suryanarayanan Thangalazhi Balakrishnan Bijoy Chenthamarakshan
Christ College, Irinjalakuda ¥"  Christ College, Irinjalakuda
2PUBLICATIONS 0 CITATIONS 27 PUBLICATIONS 21 CITATIONS

SEE PROFILE SEE PROFILE

Some of the authors of this publication are also working on these related projects:

jobibee@gmail.com View project

| \ Fr. Dr. Jolly Andrews
~ Assistant Professor.
{./ cmjln-ch:u‘ge of Prij a:-r"hai
-‘ st Confa-‘fn—;‘ (/\u:uuumous)
Irinjalakudg

All content following this page was uploaded by Bijoy Chenthamarakshan on 03 August 2021,

The user has requested enhancement of the downloaded file.

Studies on two little known superfamilies- Ceraphrenoidea and Cynipoidea (Hymenoptera: Insecta) of Southern Western Ghats and adajacent areas. View project



DOI: 10.26515/rzsi/v121/i2/2021/151758

Rec. zool. Surv. India: Vol. 121(2)/257-260, 2021

ISSN (Online) : 2581-8686
ISSN (Print) :0375-1511

First Record of Croce filipennis Westwood, 1841
(Neuroptera: Nemopteridae) from Kerala
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Abstract

The family Nemopteridae with the species Croce filipennis Westwood is recorded for the first time from Kerala. Description
of the species with the images and the distribution in India is mapped.

Keywords: Croce, Nemopteridae, Kerala

Introduction

Neuroptera is one of the major group of holometabolous
insects, which includes various structurally and
biologically heterogeneous members. They feed on soft-
bodied insects, including agricultural pests in their larval
and adult stages, thus offer their use in biological control
measures. There are 5,813 species of Neuroptera recorded
worldwide among which 312 species belonging to 112
genera and 12 families are known from India which forms
about 5% of the world occurrence (Oswald & Machado,
2018; Chandra & Sharma, 2009).

Nemopteridae is a bewitching family of Neuroptera
which comprises two extant subfamilies, Crocinae (thread-
wings) and Nemopterinae (spoon and ribbon-wings).
The family is distinguished by their elongated ribbon
or thread-like hindwings and specialised mouthparts
with a long rostrum for pollen and nectar collection
(Tjeder, 1967; Picker, 1987; Mansell, 1996). There are
146 species under 36 genera of Nemopteridae reported
worldwide, which includes 48 species of Crocinae and
98 species of Nemopterinae (Oswald & Machado, 2018).
In India, only four species belonging to three genera of
Nemopterldae are reported (Oswald, 2020). Even though
‘erobhgate nectar and pollen feeders
ed elongate mbuthparta, the larvae of
}i‘eexahsed preﬁamﬁ, Hlt;j elon

llary laciniae adapAng oF BcTY)

g ternal tissués of pmall =raﬁf rqyg’
4 “ Christ Coll.

The subfamily Crocinae is marked by its thread-
like hindwings that function as tactile sensors and mate
recognition systems (Mansell, 1996; Monserrat, 1996).
Thelarvae of Crocinae have specialised habitat preferences
including small caves, under-rock overhangs or hollow
tree trunks, while the adults are mainly nocturnal
and crepuscular (Sole et al., 2013). Croce McLachlan,
1885 come under this subfamily with Croce filipennis
Westwood, 1841 as the only species reported from India.

According to the literature, this species is not reported
from any other country. This graceful insect flies with
a weak peculiar up and down motion with the long
hindwings streaming in the air. The larvae are found
among the dust and refuse on floors, feeding on small
insects like psocids. The life history is completed in a
year (Imms, 1911). Incidentally, scanning of the literature
revealed the absence of Nemopteridae from Kerala. Thus,
this report of Croce filipennis forms the first record of
Nemopteridae in the state.

Material and Methods

Insects were collected using sweep-net and light trap.

cpllected specimens were killed by using a killing jar
3 drops of Ethyl acetate. Later, specimens were
dried, ¥ard mounted and held on entomological pins with

proper labelling. The specimens were examined under

: ,béi%EME%Stereomlcroscope The terminology of wing

E;)F ‘f::l {éhitionrand identification followed Navas (1910) and
...... Ch {i&m B s%e&éi’ (1967). Measurements were taken in millimetres.
Irrrualukuda frmjd;d;\u
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First record of Mantispilla indica (Westwood, 1852)
(Neuroptera: Mantispidae) from the Western Ghats, India
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Order Neuroptera is a heterogeneous group of
holometabolous insects with varying structure and
biology. There are around 6,000 species of Neuroptera
reported worldwide, but from India, only 327 species
of Neuroptera under 115 genera and 12 families are
reported (Singh et al. 2020; Oswald 2020).

Mantispidae is a family of Neuroptera which
resembles the praying mantids (Order Mantodea),
because of their raptorial forelegs that are inserted at
the apical end of the elongated prothorax, so they are
frequently called mantid-flies (Ohl 2007). Mantispidae is
represented by four extant subfamilies and 410 species
worldwide, of which only 17 species under seven genera
representing a single subfamily, Mantispinae are known
so far from India (Chandra & Sharma 2009; Ohl 2007).
Among these, only five species (Euclimacia nodosa
(Westwood, 1847) from Kerala, Mantispa coorgensis Ohl,
2004 from Coorg, Karnataka, Mantispa cora Newman,
1838 from Malabar, Kerala, Mantispa maindroni Navas,
1909 from Tamil Nadu, Mantispilla salana (Navas, 1931)
from Maharashtra (Ghosh & Sen 1977; Bhattacharjee
et al. 2010; Singh et al. 2020) were reported from
Western Ghats as per the available literatures. Apart
from this, Bijoy & Rajmohana (2012) reported an
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unidentified species of Tuberonotha Handschin, 1961
from Western Ghats (Wayanad, Kerala). Most of the
larvae of Mantispinae are parasites of Hymenoptera
and spiders and have a complicated development called
hypermetamorphosis (Ghosh 2000b).

The subfamily Mantispinae in India comprises
Mantispilla Enderlein, 1910 as the predominant genera
with three species (Snyman et al. 2018). Mantispilla was
synonymised under Mantispa llliger in Kugelann, 1798
by Penny (1982), but Snyman et al. (2018) recognised
Mantispilla as a valid genus. In this study, we report
Mantispilla indica (Westwood, 1852) for the first time
from the Western Ghats as well as from Kerala.

Specimens were collected using the light trap. The
collected specimens were killed by using a killing jar with
2-3 drops of ethyl acetate. Later, the specimens were
dried; Changes to, mounted and held on entomological
pins with proper labelling. They were examined under
Leica M205 stereomicroscope. The terminology of wing
venation and identification followed Ghosh (2000b) and
Snyman et al. (2018). The digital imaging of specimens
was taken with Nikon Coolpix P900 with Raynox 250 lens.
Distribution map of the species in India was plotted using
QGIS 3.12.3 software. Specimens were deposited in the
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FIRST RECORD OF THE FAMILY LIOPTERIDAE (HYMENOPTERA:
CYNIPOIDEA) FROM INDIA

K. Rajmohana"”, C. Bijoy?, S. Patra"

1) Zoological Survey of India, PO New Alipore, Kolkata-700053, India. *Corresponding
author, E-mail: mohana.skumar@gmail. com
2) SERL, Christ College (Autonomous), {rinjalakkuda, Thrissur, Kerala-6801235, India.

Summary. Family Liopteridae (Hymenoptera: Cynipoidea), an archaic group of para-
sitoid wasp, is reported from India for the first time. Paramblynotus annulicornis Cameron,
1908 is found in the Great Nicobar Island. The specimen from India is re-described and
illustrated.

Key words: parasitoid wasps, Liopteridae, fauna, new record, Great Nicobar Island,
Oriental region.

K. Papkmoxana, C. bupxoii, C. Ilarpa. Ileppoe ykazanue cemeiicTsa
Liopteridae (Hymenoptera: Cynipoidea) uz Hupuu / JanbuepocTounbiii
aromoior. 2021. N 433. C. 13-17.

Pestome. Buepssie o Munuu npusogutes ceMeiicrso Liopteridae — apxanynas rpynna
mapasuTHYecKnx mepernondaTokpeuisix (Hymenoptera: Cynipoidea). Ha octpose Bonbioit
Huxobap waitjien Paramblynotus annulicornis Cameron, 1910, IIpHBogHTCS HITIOCTPHPO-
BaHHOC OITMCAHWE DK3CMILIAPA U3 I/IHJI,HH.

INTRODUCTION

Family Liopteridae is an archaic group of parasitic wasps (Buffington e al., 2020).
Together with Austrocynipidae and Ibaliidae, they form the paraphyletic basal lineage of
Cynipoidea (Ronquist, 1995a). Liopteridae is widespread in all zoogeographical regions, but
most diverse in the fropics and subtropics (Liu et al., 2007). There are about 200 species in
four subfamilies: Liopterinae, Oberthuerellinae, Dallatorrellinae, and Mayrellinae (Dong et
al., 2018; van Noort, 2020). As a result of the studies on the diversity of parasitoid wasps of
the Great Nicobar Island, a single specimen of the family Liopteridae was caught by authors
and is hereby reported from India for the first time. This specimen is described and illustrated in
the present paper.

MATERIAL AND METHODS

The specimen studied was collected in one of the yellow pan ftraps set in the forest at
Campbell Bay, Great Nicobar Island. The specimen is dry and card mounted for taxonomic

13
W T
/ 7 ; Fr. Dr. Jolly Andrews
-‘(”- 5 \ Assistant Professor:
L - In-chargé of il

\ [ . ,'j /’ ch"s‘l Coll \ ,..u.llOUS)
k >/ Irinjalakuda



https://doi.org/10.33307/entomon.v46i3.616
Extomon 46(3): 273-276 (2021)
Short Communication No. ent. 46308

Macrohymenopteran diversity in Thommana Kole wetland,

Thrissur, India

P.P. Mohammed Anas’, Anju Sara Prakash?, C. Bijoy >’ and H.E. Syed Mohamed'

!Jamal Mohamed College (Autonomous), Tiruchirappalli 620020, Tamil Nadu, India; * Shadpada
Entomology Research Lab, Department of Zoology, Christ College (Autonomous),
Irinjalakuda 680125, Thrissur, Kerala, India; Email: bijoyc@christcollegeijk.edu.in

ABSTRACT: The study conducted on the diversity of macrohymenoptera at the Thommana Kole
wetland, Thrissur, Kerala revealed 36 species from 24 genera and 9 families.

KEYWORDS: Abundance, Hymenoptera, wetlands.

Wetlands supports rich biodiversity by providing
many unique habitats for organisms and hence
known as biological supermarkets (Mitsch and
Gosselink, 2000). Wetlands in Kerala are very
important ecosystems. In 2002, Kole wetlands were
declared as Ramsar sites which increased the
importance (Jayson, 2018). Kole wetlands are the
water-logged, paddy cultivating areas and cover an
area of 13,632 ha and spread over the Thrissur and
Malappuram districts of Kerala (Johnkutty and
Venugopal, 1993).

A study was conducted from October to December
2019 to analyze the relative abundance of
macrohymenopteran insects at the Thommana Kole
wetland of Thrissur, Kerala. The term
macrohymenoptera is followed in this work, which
normally includes larger species and with numerous
veins in their forewing (Mason and Huber, 1993).
Thommana (10°.3463 N 76".2541 E) is a village in
Irinjalakuda block in the Thrissur district of Kerala
state, India. It is a highly diverse and productive
ecosystem. The study site is a part of Muriyad Kole,

which is a freshwater wetland (Thomas et al.,

2003). Line transect method was wsed to sﬁw\f\:y
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the study site. The macrohymenopterans were
collected by using a sweep net and by handpicking.
Periodic collection of macrohymenopterans was
done twice a month, taken in the morning from 8:00
am to 11:00 am. Ethyl acetate was used for killing
the collected specimens. The killed specimens were
dried and preserved for further study. Liquid
preservation is used for the temporary storage of
ant specimens until the specimens were card
mounted for species identification. 70% ethanol is
used as preservation fluid. The specimens were
kept in small vials filled with alcohol, labelled and
checked periodically. The specimen as such and
its photographs were taken for identification.
Identification was done up to the maximum possible
level with the help of hymenopteran experts.

Altogether 36 species belonging to 24 genera and
9 families of macrohymenoptera were recorded
during the period of study. Fig. 1 represent number
of individuals collegted from each genus. Families
include Hali e and Megachilidae of
bees; Vespidae, Scoliidae, Ichneumonidae,
Mutillidae and Sphecidae of wasps and Formicidae
of ants. S‘J::_?Bl‘l_n‘ﬁﬂﬁ, pwerewsdentified to
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Record of Apochrysa evanida Gerstaecker, 1893

(Neuroptera: Chrysopidae)

from the Western Ghats, India

T. B. Suryanarayanan® and C. Bijoy

Shadpada Entomology Research Lab, Department of Zoology, Christ College, Irinjalakuda, Thrissur,
680125, Kerala, India. Email: suryantb1995 @ gmail.com

ABSTRACT: Apochrysa evanida Gerstaecker, 1893 belonging to the Chrysopidae family of Neuroptera
is reported for the first time from the Western Ghats and Kerala state. The species is described with

its distribution.

KEYWORDS: Report, Apochrysa evanida, Kerala, distribution

The order Neuroptera includes 5,813 species
worldwide (Oswald and Machado, 2018; Oswald,
2021) and 327 species reported from India, under
115 genera and 12 families (Singh et al., 2020).
Chrysopidae (geen lacewings) is the second-largest
family of Neuroptera with over 1,200 species
belonging to 80 genera (Brooks and Barnard, 1990)
from the world, of which 70 species under 22 genera
have been reported from India (Singh et al., 2020).
Chrysopidae comprises three extant subfamilies:
Nothochrysinae, Chrysopinae and Apochrysinae.
Apochrysinae (delicate lacewings) is the smallest
subfamily, globally comprises 26 species under six
genera. Only three species under two genera are
known from India (Joguina nicobarica (Brauer,
1864) from Assam, Joguina unimaculata
Winterton, Balakrishnan and Chenthamarakshan,
2021 from Kerala and Apochrysa evanida
Gerstaecker, 1893 from Karnataka) (Ghosh, 2000;
Winterton and Brooks, 2002; Chandra and Sharma,
2009; Winterton and Gupta, 2020; Winterton et al.,
2021). Apochrysa Schneider is the predominant
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genera of Apochrysinae with 10 species reported
worldwide (Winterton and Gupta, 2020). Species
under this genus are distributed throughout the
world, including Afrotropical, Palaearctic, Oriental
and Oceanian realms. A. evanida (vanishing
delicate lacewing) is the only species reported under
Apochrysa from India, but it is not reported so far
from the Western Ghats region (Ankita Gupta, Pers.
comm.) (Winterton and Gupta, 2020). A. evanida
was collected from the Western Ghats as well as
from Kerala and details presented.

Specimens were collected using a sweep net from
Valliyoorkavu, Wayanad. The surrounding habitat
is semi-closed forest with large trees and thick
vegetation. Later the collected specimens were
killed with 2 to 3 drops of ethyl acetate using a
killing jar. After this, specimens were dried and held
on entomological pins with proper labelling. The
specimens were examined under Labomed Luxeo
6Z. Stereomicroscope. The terminology of wing

venation and identif';ﬁg'oq fllowed Breitkreuz et
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High performance polyvinyl alcohol/calcium titanate
nanocomposite anion-exchange membranes
as separators in redox flow batteries
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V. T. Joy'
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Abstract Low ionic conductivity and poor chemical stability are the two key
parameters that limit the use of many anion-exchange membranes in electrochem-
ical applications like rechargeable batteries and fuel cells. Herein we report a
method for the synthesis of a high performance anion-exchange membrane fabri-
cated by incorporating calcium titanate nanoparticles (CaTiOs) into polyvinyl
alcohol (PVA) matrix. The CaTiO; was synthesized by a new co-precipitation
method from a solution of two simple precursors, viz potassium titanyl oxalate and
calcium chloride. The XRD data of the synthesized nanoparticles indicate a phase
pure orthorhombic perovskite structure. Morphological features investigated with
SEM and TEM studies, reveal that the CaTiO5 is having spherical shape with a
diameter of approximately 200 nm. The PVA/CaTiO; nanocomposite membranes
were fabricated by solution casting method from a well dispersed suspension of
CaTiO4 in PVA and characterized by FT-IR spectroscopy, TGA, SEM, AC impe-
dance analysis and tensile strength measurements. The membranes with 30 wt%
CaTiO5 content possess ionic conductivity of 66 mS em™! at room temperature.
The electrochemical performance of an all-iron redox flow cell was studied using
galvanostatic charge—discharge tests using the above nanocomposite membrane as
separator and the system exhibited a coulombic efficiency of 75% during the
charge—discharge cycles.

Keywords Calcium titanate - Anion-exchange material - PVA/CaTiO;
nanocomposite - Anion-exchange membranes - All-iron redox flow
battery
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