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Abstract
The Digital India drive 152 dream project of the Indian Government to/remodel [ndiz into
e Knowlcdgeable, economically sirong, digitaily empowered society, with good governance for
citizens by bringing synchronization 2nd coordination in public accountability, digitally
conngcting and delivering the government programs and services 10 mobilize the capability of
information lechnology across government dquanmanta[)igitalizatian of business and delivery of
services leads to ease of access, tramsparency and reduction in transaction cost guch a5 e-
Governance. ¢-Kranti-Electronic delivery of services. The 'Digital Indiz' programme, an
nitiative of honourabie Prime Minister sir. NarendraModi, will emerge new pro gressions in every
sector of economy and peneraftes innovative endeavours for Next, and this campaign started By
PM is very imnressive in economic development. So, Digital India is 2 step by the government 1o
ingnire and connect Indian Eeonosmy to such a knowledge savvy world. Digitalization providss
efficient services in agriculture, educution, and healthcare, Banking, Fiancial Service and

Insurance. 1CT play & vital role in Banking, Ginancial Services and Insurance. The digizalization

crentes |T jobs for the skalled youth results in income lavel that contribute to sconomic wowtiL
“he program motte is "Power o Empower” The programiargets to maks Government services
available 1o peaple digilly and enjov the benefit of the newest information and techrulogical
innovations, and provide all services o people in paperless mode. The program runs under
The Ministry of Electronics and Infarnation Technology. Henee, an attemat Has heen made in
‘his paper to understand with advancement in mobile application, & recuirement of cusiomer has
crezted a threat to the theft of dat due to cyber-atiack. Digital India-as a campagn where
rechnologics and connestivity will come together to make an impact on all aspocis of o
governance and improve the guality of Life of citizens. This kas to be address witi 2 holistie policy
on ¢yber security measures 10 protect the privacy of data.

Heywords - Digind Inedia, Digital Technology.Chalienges of Digital india, cyher-nttack Es
governance,( Ippariwtities of Digital Indig.e-Kranii.

[. introduction:

A Nationzl - Guvernange phan approved in 1006 has not insured aifeetive prignsss in
clectronic manufucturing and e-Governance in country. Digital India 15 an ambiligus programme
to transform India into o di gitally cmpowered economy. Our honourable Prime Minister
“ir NarendraModi has introduced this programme from 1 July 2015.The motive helind this
concept 1§ [0 build participative, transparent 8 responsible system. It focuses o aroviding high
speed internel gervices 10 its citizens &make services available in relative both for onhing &
mobile platform. This programms 4ay been envisaged and coordinated by the depmtment af
electranics and nformation technalogy in collaboration with central and slale gove niments.
Digital India mission’s main aim s (o hridge the connectivity gap betwsen fural and urban arcas.
Digitization is an inclusive technique of preservation and access o knowledge contents, aiso it
chanpes the ways i whichigollactians ant ueed and accessed. Itis & socal prapsfnrmatiot atd ried

a1 ANz gal 5]
by the massive adoption of diuital wehnologles 10 generate process, siirs ans g dighal
information. An seempt hias besn madein this paper 10 underst 1d Digital Indin s & Sampaign

where technpiogics & Soanneeiiv:? vl gome together for uood gc-vcrm---:—.-.‘.‘:ig! tal T i sex of
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revolutionise the nation through electronic delivery of services including e-education, e-
healthcare and technology for planning.
II. Research Methodology

The data is secondary data collected from J ournals,Magazine, Reference book, Annul

reports, Recommendations of Councils, Web content of Government organization that relates to

subject matter,
I11. Objectives

|. To Study the concept of Digital India Programme

2. To find out opportunities in Digital India

3. To explore various areas of Digital India

4. To analysis the challenges that act as barriers to Digital India
IV.Projects Under Digital India Programme

I

:..l'l

fi.

Digital locker System: - DigiLocker is the national Digital Locker System launched by Govt.
of India. 1 GB of free space in the locker to securely store resident documents. DigiLocker is
a platform for issuance and verification of documents & certificates in a digital way, thus
eliminating the use of physical documents.Indian citizens who sign up for a DigiLocker
account get a dedicated cloud storage space that is linked to their Aadhaar (UIDAT) number.
Organizations that are registered with Digital Locker can push electronic copies of documents
and certificates (e.g. driving license, Voter 1D, School certificates) directly into citizens
lockers. Citizens can also upload scanned copies of their legacy documents in their accounts.
These legacy documents can be electronieally signed using the eSign facility.

Broadband Highway:- This covers three sub components, namely Broadband for All — Rural,
All - Urban and National Information Infrastructure (NI[.NII would integrate the network
and cloud infrastructure in the country to provide high speed connectivity and cloud platform
to various government departments up to the panchayat level.

Universal Mobile Access: - in the coming years, network technologics like 3G. 4G and
upcoming 3G will storm the speed. General public will access the online government
serviees with the help of handheld devices. Nation is ready to be well-connected, efficient and
mere productive in every aspect.

Online Registration Svstem: - Online Registration System (ORS) is 2 framework to link
various hospitals across the country for Aadhaar based online registration and appointment
system, where counter based DPD registration and appointment system through Hospital
Management Information Systemn (HMIS) has been digitalized. The application has been
hosted on the cloud services of NIC. Portal facilitates online appointments with various
departments of different Hospitals using eKYC data of Aadhaarnumber.this application
provides online registration, payment of fee and appointment, online diagnostic report ete,
Bharat Net:- a high speed digital highway to connect all 2.5 lakh gram panchayats of the
Country,

National Scholarship Portal: - this initiative aims at making the scholarship process easy,
From submitting the application, verification, sanction, everything related to government
scholarship can be done on this single portal online,

Electronics Development Fund: - this policy aims to promote research and development,
innovation and product development.

e-Krantr :-The Vision of e-Kranti is"Transforming e-Governance for Transforming
Governance”. e-kranti will fully focused on digital knowledge programme where education,
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health, rights, financial and many more services will be delivered on very high bandwidth
Physical boundaries no longer are a limitation when almost everyone and everything is a
digital The implementation of e-Kranti is vital for Digital India and for the delivery of e-
governance, easy governance and good governance in the country.

9. FElectronics Manufacturing; - this milestone will create a huge base for electronics
manufacturing in India with the aid of digital technologies and skills. The empowerment of
manufacturing  through the internet of things will enable intelligent workshops that
demonstrate data driven operational excellence and decentralised production control system
within and beyond the physical factory walls,

10. MyGov Platform:- It acts as a medium for citizens to exchange ideas/ suggestions with the
Government, Through this platform, the Government of India gets feedback, inputs, advice
and ideas from citizens for policy decisions, new initiatives like Digital India, SwachhBharat,
Clean Ganga, Make in India, Skill Development, ete. MyGov is growing steadily, with over
15.8 lakh users already registered. MyGov has conducted over 750 activities and is receiving
more than ten thousand (10,000) posts per week on various issues.

11, Information for All: - websites and mobile apps will convey data and realistic participation
and through social media. Everything is connected through virtual networks. Swift werk flow
and no delays due to wait in queues.

India ranks 79 on the networked readiness index 2019, a key eomponent of the
world cconomic forum’s, The global information technology report 2019 .This report accesses
the factors, policies and institutions that enable a country to fully leverage ICT for increase
prosperity and crystalizes them into a global ranking of network readiness.

V. Challenges in the way of digital India are:-
Digital India mission has been announced but it is facing multiple challenges in
successful implementation. Few of the challenges are

|. Telecom infrastructure, 1T infrastructure in the form of apps, software is insufficient,

2. High level of digital illiteracy is the biggest challenge in the success of digital India

programme. Low digital literacy is key hindrance in adaptation of technologies .

3 Iliteracy level is still high in India and similar share of youth is not enrolled in secondary

cducation.

4, Only 15 out of 100 household have access 10 the internet,

3 “Universal access” does not, however, guaraniec a working network. Even in its major cities,

India’s mobile network so stressed that many times its broken, with call failures and drop &

commeon complaint.

6. Integration of technology and language is one of the main challenges the mission would face in

its implementation.

7. Cyher security is a major issue in the way of digital payments a wider adoption of digital

payments will invariably change the dimensions of risk, crime and security as well. Digital

pickpockets pose a range of threats to individuals, institutions and economic stability itself.

8. Making Digital India scheme known and creating an AWAreness aMoONg common masses about

its henefits is also a great challenge.

9, The biggest challenge faced by Digital [ndia programime is slow and delayed infrastructurc

development. India’s digital infrastructure is comprehensively inadequate 1o tackle growing

increase in digital transactions.

.India has | 600 languages and dialects. Non availability of digital services in local languages 13

a great barrier in digital literacy.
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Today digitalization can be seen as a tool of transformation which extends beyond over lifestyle

to the way we transact across all sectors, be this communication, media, healthcare, retail and

manufacturing. We are increasingly seeing the use of digital technology. The cabinet approved a

lueprint for the digital India programme, which envisages all government services be delivered

clectronically by 2018. It will also provide high speed internet as a core utility down to the gram
panchayat level. Actual programmes and road maps like bharat net and national optic fibre
network (NOFN) have delivered quantifiable objectives and milestones. The fibre optic cables
and the trenching have been covered around 80000 km during this time while optic fibre has
reached till 24000 GPS. There are many projects under e-governance which are doing really well.
E-passport, online land registration projects like bhumi in Karnataka, ration cards and food
distribution services in some states are good examples. Land registration, college admissions,
commercial tax department, driving licences, vehicle registration certificates and processing of
intra-department files at the state secretariat have been digitised. Various projects like digi-locker,
mygov.in, & sigh framework, swacchbharat mission mobile app, national scholarship portal, e-
hospital, digitize India platform, bharat net, electronic development fund, centre of excellence on
internet of things (107T) have been formed under the digital India programme.
VI.Opportunities in the digital India
I. Employment:-The intreduction and advancement in Information and Communication
Technology has a greater impact on employment, as it creates more jobs in the IT sector, which
may be related to software development, Outsourcing, hardware manufacturing and other IT
related businesses. In addition, the impact of these techinologies has been realized on other service
sectors, like in trade, industry, financial and health care services Job creation with an estimated
overall cost of INR 1,000 billion in ongeing schemes and INR 130 billion for proposed and new
sehemes, Digital India aims to create 17 million direct and 85 million indirect jobs by
2020.Introduction of digital skill programs at an institutional level: Skill training and digital
literacy should be introduced as part of institutional trainings in schools, colleges and universities
acress India. Curriculum and interactive programmes should be mandated to ensure adequate
digital skills of all graduates,

ll. Ecological Impacts of Digitization: During the last few decades, healthy living has become
the major concern of society. There has been an increased focus on health related matters.
There are many ccological benefits of digitization. Saving paper equates to saving trees and
using less averall supplics, which could position an organisation ahead of its competitors in
terms of its positive user sentiment. With digital documents and a document Solution
programme, organisation will no longer have to worry about using hours or even days of time
looking for lost documents. Instead, everything will be available instantly via a computer
search. Digitization can help organisation to 1ake advantage of new technologies a.d allow
stall to access records in and location it turns help in making ecological sustainable sociely as
the person does not use vehicle to go here and there and it controls pollution.

HI1L.Economic and Social Impaets Of Digitization:

The process of digitization, knowledges to an ever greater amount is being produced,
processed, communicated and preserved digitally, Digitization, despite being expensive at the
initiative level such asdesigning a website, scanning of documents, fast hardware, software
packages and good connection ete., its saves much of the production cost and reasonable in
comparison to the conventional form of distributing system of information. With the usage of
digital technology, such as pricing, reliability, speed and ease of use determine the level of
digitization, which in turn has a proven impact on reducing unemsloyment, improving quality
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of life and boosting citizens, access to public services. For digitization, a number of libraries,
museums and publishers have been scanning their older documents and rare images for many
years and made them available through World Wide Web.

VI Conclusion:

The vision of digital India is grand. It is a huge step towards building a truly empowered
nation. I successful, it ransform citizen access to multimedia information,content and
services. Digital India is one of the most exciting initiatives in the country. The programme
focuses on e-governance solutions that leverage technology to improve the way the
government interacts with citizens. It ensures benefits especially in the areas of broadband
expansion, electronic manufacturing and e-governance. But there are many challenges in the
way of digitization. It include lack of proper infrastructure, illiteracy, limited access to internet
ete. government 15 making efforts to remove these hindrances by investment in digital
infrastructure, improving digital literacy and providing enline services to citizens. Tech giants
from all over the world are willing to actively participate in this dream campaign. In nutshell,
this programme is useful to every citizen success of this programme will make India digitally

9

. empowered and leader in usage of IT in delivery of services related to various domains sucl as
_ digital marketing, health, education, agriculture, banking etc., Let us all look forward for the
ey successiul implementation for this project for the brighter and prosperous India.
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ABSTRACT ; The last three decades, use of modern organic synthetic pesticides has increased in agricv! < otor in order
toimprove crops yield with low labour and effort. Various pesticides such as insecticides, herbicides, fun <o e being
used intensively in agriculture leading to numerous health-related problems due to unsystematic app! ns ol e same,
These chemicals influence almost every system of environment especially aguatic ecosysiems, Pesticide: ~idues reach into
the aquatic environment by surface run-off causing risk hazards for aquatic flora and {auna, fishes b oo of the most
affected organisms. These pesticide residues enter in non-targeted animals via food chain threatening th. olngical halance

and biodiversity of the nature. Long-term exposure of dimethoate induces biechemical changes in the pr: vt of fish,

Dimethoate is widely used insecticide that relentleely causes toxic effects in the various aquatic organism- o500 1 Mishes,
The effect of dimethoate on certain metabolism of protein was evaluated in the liver, gills and muscle of th. luring
sub lethal toxicity exposure to 30 days. The present findings suggest that accumulation of dimethoate ; vd the

protein content in the liver, gills and muscles of Puntivs ticto.
Key words : Insecticide. dimethoate, fish, biochemical, protein,
How to cite : Paithane K T, Bhandare R Y, Shinde S E, More P R and Pathan T3 (2021) Insecticide «
\oxicity and altered protein content in freshwater fish, Puntius ticto : A biochemical aspects, J. J
219-222, DoclD: hitps://connectiournals.com/03895,2021.24.219 kAT &

INTRODUCTION The major metabolites are nam. L and

Fish constitutes a valuable commodit y from the point ~ €arbohydrates etc. They are prime im ‘nine

of view of human consumption. Aquatic pollution Dutritive value of fish. Occurrence of pu odies

undoubtedly has direct effects on fish health, reproduction a5 exposed biota and particularly { mited

and survival. Pesticides are regarded as serious pollutants ~ €Xtent of danger. Therefore, it is nec ‘luate
of the aquatic environment because of their environmental ~ Mature and extent of alterations in me: ish.

persistence and tendency 1o be concentrated in agquatic A change in biochemical constitu. e5an

Organisms. indication, help 1o understand the ty, and

Proteins are the important biopolymers of grear  ils mode of action. Despite the fac: ving
interest and importance. They play not only a key role  Organisms, fish also has its own detoxi sm
informing and maintaining the structure of the cell bur !0 encounter the toxic effects; ho- uxic
also as enzyme and hormones that catalyze numerous ~ Substance enters in the body, cert + and
reactions and integrate the body functions. weaken the mechanism concerned, 1 1y be

at cellular or molecular level, but ultin

od to
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physiological, pathological and biochemical changes.

In fishes, biochemical changes are induced by the
pollutant, before they acquire drastic cellular and
systematic malfunctions. Since fishes are important
sources of protein; it will be more rewarding to have a
thorough undersianding of pesticide effects in fishes, in
order to improve fish conservation and fishery
development. In India few attempts have been made to
study the mode of action of pesticides, their involvement
in physiclogical disturbances, biochemical changes and
histopathological abnormalities,

Abdelmeguid er al (2002) observed histochemical and
biochemical changes in liver of Tilapia zalii as result of
waler pollution. Shobha Rani er al (2000) observed
decline in glycogen and glucose level in various tissue of
Tilapia mossambica during sodium arsenate intoxication.
Durga and Veeraiah (2002) studied the effect of
cypermethrin on protein metabolism of the fish. Labeo
rehita and observed that the total protein level decreased
in all the tissues tested where as the free amino acid
levels were increased. Rawat er al (2002) observed
uninterrupted decreased in the glycogen content with
increase in the concentration and exposure period in H.
fossilis to endosulfan,

Khare and Singh (2002} reported steady decline in
protein content in the gill of Clarias batrachus exposed
to malathion. Shinde er al (2002) observed decrease in
the lipid, protein, and cholesterol content in ovaries of
Notoprerus notopterus after exposure of heavy metal,
Seth and Saxena (2003) observed harmful biochemical
effects of fenvalerate al sublethal concentrations in fish,
Channa punciatus. Mushigeri and David (2004)
observed the effect of fenvalerale on biochemical
contents in freshwater fish, Cirrhinus mrigala.
Ghanbahandur ¢r al (2005) observed the effect of nuvan
on protein contents of gill, liver in the fish, Rasbora
daniconius. Patil and Nanaware (2005) observed the
effect of phytotoxin on the biochemical constituents of
freshwater fish, Cyprinus carpio. Abdul Naveed er al
(2006) studied on toxicity of lihocin on the activities ol
glycolytic and glycogenic enzymes of fish; Channa
punctatus and observed that the level of glycogen and
pyruvate declined while glucose and latic acid levels
increased. Ramesh and Sarvanan (2008) observed
decrease in the plasma level of fish, Cvprinus carpic
exposed to chloropyrifors, Rathod er al (2009) studied
toxic effect of dimethoate on the protein, lipid and
glycogen content in muscle, gill, liver and kidney of fish,
Arias dussumiery,

There was a paucity of information on the toxicity of

pesticides on biochemical constituen:
present investigatiorn, an effort has |
the effect of pesticides on biochemic:
as protein, ascorbic acid, lipid and gl
and muscle of Punrius ticte and C

MATERIALS AND MI"

For biochemical study, the live spe
ricto were collected from Shivana ri
26 km away from Aurangabad (M.S
laboratory. The fishes were maintai
and were acclimatized lor fo
acclimatization healthy fishes, showi
were selected for biochemical estim

The test fishes, Puntius ticto we
sublethal concentrations of dimetho:
days) exposure, showed that the
decrease in the level of protein cont
muscle at 1.3 ppm, 0.65 ppm and 0
exposure. Simultaneously, a control
maintained. On 30" day's exposur:
experimental group were sacrificed, Ii
were dried in oven at 75 'C to 80 °C
was obtained and blended into ¢
powders were used for the esti
biochemical compenents such as p
applied for estimations are as follow

Estimation of total protein

100 mg of tissue was homogeni
distilled water. 5 ml of 30% TCA wa-
lo precipitate the protein. Precipitat.
centrifugation at 3000 rpm for
supernatant was discarded. The p
washed with distilled water to remon
Precipitated protein was redissolve
estimated by the method of Lowr
folin phenol reagent. The protein wa
of mg/100 mg dry weight of the tiss

RESULTS

In the present investigatio:
biochemical constituents in body 1
Puntius ricte were exposed to dime
(30 days) exposure at different subl
have been recorded for protein. 1
changes in the biochemical constitu
represented in the form of percent:
biochemical constituent. The data
various statistical analysis and the
deviation and standard error of the i
Students*t" test was used to find o
level of significance was used in the |

.. 'n the
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liver
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Fig. 1 : Effect of dimethoate on prodein coment in different tissues of freshwater ish. Puniins tieto after exposure Lo

tor 50 days.

Table 1 : Effect of dimethoate on protein content in different tissues of freshwater fish, Puniius sicte ufter exposure o

for 30 davs,

8.No. | Tissues Control Ldppm (1/5) | % changes | 0.65ppmil/10) |5 changes | 0.43 pp
1 Liver | 17.321320.5297 | 8.6045 ™ 0.2648 50,3237 [ 26T 10594 06121 13.6511
> Gill 10.743520.7007 | 21817 +0,.264H 79 6964 4. 7814 #0,5297 55.502% 6.4636
3 Muscle | 13.3758+0.5053 | 9.21627+0.7946 30973 | 10633701059 | 203506 |10 745

l. The values are expressed in mg/ 100 mg dry weight (mean = §.D),
2. & indicares 5.0,
3P < 0005, =*P < (LD1, ***P < (L.00]

P<0.05, P<0.01, P<0.001) according to Fisher and Yates
(1963).

Protein

Protein recorded in control group of fishes, Puntius
ticto were 17.3213 mg in liver, 10,7455 mg in gill and
13.3758 mg in muscle. The fishes, Puntius ticto were
exposed to three sublethal concentrations of dimethoate
for long term (30 days) exposure. showed that there was
significant decrease in the level of protein content in liver,
gill and muscle at 1.3 ppm, (.65 ppm and 0.43 ppm
dimethoate exposure. In liver decrease recorded were
50.3237%, 40.6121% and 21.188Y% as compared with
their control values. In gill decrease recorded were
79.6964%, 55.5028% and 39.8482% as compared with
their control value. In muscle decrease rescored were
31.0975%, 20.3506% and 19.6646% as compared their
control values. These variations are recorded in Tahle 1
and Fig. 1.

NISCUSSION

Complex composition and cumulative action of
synthetic chemicals and industrial effluent from different
discharge sources causes huge amount of stress on the
recipient ecosystem (Madhyastha, 1996). During

exposure, organism goes through a s!

process o overcome the oxic effe.
protective measures. Toxic effect o
to changes in biochemical and phys:

in the organisms. In order to investig.

and biochemical changes have bee
course of the present study,

During siress, an organism ne.
which can be supplied from reserve |
protein cholesterol lipid ete. If the
only stored glycogen is as source
stress is strong then energy stored
protein cholesterol may be used. Th
the metabolic or physiological acti
particularly those organs in whic
oxidation and hydrolization process
liver is the main site for all the o
detoxification of toxic materials. M
broken down in liver cells due to w
gel damaged more severely than |
causes changes in biochemical .
changes are studied by earlier of v

Naik er al (2004} reported tl:
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glycogen and lipid content shows significant depletion in
the tissue of the tannery effluent treated fish, Cyprinus
carpi, Agrahari et al (2006) reported decrease in total
protein content of liver, muscle, brain and gill of fish
Channa punciatus exposed to monocrotophos at
sublethal concentrations (0.46, 0.96, and 1.86 ppm) for
30 days. Ghanbhadur er al (2005) reported variations in
protein content of gill and liver of fish, Rasbora
daniconius.

Tripathi and verma (2004) observed that, the exposed
fish Clarius batrachus to fenvalerate induced a
significant decline in protein contents in liver, brain and
skeletal muscle,

Khare and Singh (2002) exposed Clarias batrachus
to sublethal concentration of malathion for 7, 15 and 30
days and reported that gradual decrease in protein content
of gill during the experimental perind.

In the present study. protein content in different
tissues showed decreased values in treated fishes,
Puntius ticto . Decrease in prolcin content may be
attributed to the impairment to protein synthesis or
increase in the rate of its degradation to amino acid, The
fall in protein level during dimethoate exposure may he
due to increased catabolism and decreased anabolism of
protein, (Khare and Singh, 2002). Similar results have
been reported by number of workers (Tripathi er al, 2003;
Rao and Padmavati, 2004; Sirohi and Saxena, 2006;
Neelamegam er af, 2006). The alteration in protein value
may be due to some structural changes in the liver, the
arrangement of hepatic cords leading to alteration of liver
metabolism. Decrease in protein content could possibly
due to protein break down and suggests that decreased
protein is due to damage of hepatic tissue and an intensive
proteolysis.
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Cruesiark
Abstract
M-type burium hexaferrites (BaM) with the substitution of Ce-Dy ions were svnthesizod using
Lhe sol-gel auto-ignition method. The prepared materials were explored for their application
5 4 permanent magnet and microwave absorbing material. The structural propertics, phase
evaluation, micre-sirain, morphelegical analysis, magnetic behaviour, microwave absorbing
propertics and optical propertics were studied by cinploying variows technigues. The structirsl
parameters and phase identification cbtained by Rietveld refinement confirmed the formation of
an M-type hexalerrite stracture for pure BaM, whereas Ce—Dy substilution induced secondary
phases of cubie CeOs and ortho DyFeD;. Crystallite size obtaned from Williamson—Hall plots
increased Irom 27,1 nm 1o 308 nm with the introduction ol Ce—Dy jons in BuM, The
nanocrystalline nature of the prepared samples was confirmed using scanning and transmission
electron microscopy technigues. Fourier transform infrared spectra of all the samples were
recorded in the wavenumber range of 400-4000 em—' and also supported the x-ray diffraction
findings by confirming the formation of sumples with hexaferrite structures, Coercivity of the
BaM hexafernites improvied from 4430 10 5721 Oe with the Ce-Dy substitution. A Ce-Dy
substiluted BaM hexaferrite sample of 3 mm thickness showed g maximum reflection loss of
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—16.3 dB uround 16.7 GHz. Permiltivity and permeability studies were carried out o

understand the microwave ahsurption behaviour,

Eeywords: permanent magnet, hexaferrites, microwave absorption, magnetic propertics,

dieleciric properties

{Some figures may appear in colour only in the online Juuroal)

1. Introduction

Microwave absorbing muterials (MAMs) attract tremendious
interest due tu their applicability to aviation (military stealih
applications) and ability to inhibit electromagnetic interfer-
ence, thus ensuring human health safety from hazards due
l eleclromagnetic radiation. MAMs are generally applicd as
caatings thal aveid/reduce the incideni wave reflection, which
is considered as absurption. Most of the reflection/absurhing
characteristics lie in the material’s properties itself. Thus,
mecently, a considerable amount of research has foeused
on MAMs matenials to determine the impedance-malching
and allenualion properties necessary for microwave absorp-
tion [1-6]. Dielectnic materials possess admivable attenu-
ation properties, particularly in the high-frequency region of
818 GHz, but they possess low impedance matching because
of insignificant magnetic permeability (u, = | +0§)[7], Thus,
MAMs are generally compased of magnetic materials with
better magnetic permeabilily to counter impedance matching
Lt = £2) 1o oblain excellent absorption of microwaves [8, &].
In general, magnetic materials of high coercivity (=500 Qa)
pussess a large number of applicabilitics, such oy permanenl
Mmagnets, magnetic recording media and high-frequency elec-
tromagnetic wave sbsorbers. Hand magnetic materials are gen-
erally composed of rare-carth and metallic elements (CoPt,
FeP1, SmCus, Nu:Fe,uB and Sm:zCuoi7d [7]. These materials
Possess & giant magnetoerystalline amiseiropy, high coerciv-
ity and magnetization. However, they are expensive, and the
scarvity of the constitutive metals makes it necessary o search
fsr suitable alternatives like rare-sarth Free materials [10],
M-iype barium hexaferrite, Bale 12(h (abbreviated as
BaM). with a coercivity of 1000-6000 G, permeability of
4-33 in the microwave frequency region and a dielectric con-
stant of 10-20 at 10 GHz frequency has tremendous poten-
tial 1 be used as MAMs [11]. Apart from this, BaM alsa has
applications in many wother technological devices, including
raciir, micro strip antennas, memory and ransformer cores,
el They are extensively explored due to their distinctive
propertics like exceptional chemical solidity, high elecirical
resislivity, coercivity, Curie temperature and, t the same
time, lower manufacturing costs compared 1o uther rarc-carth-
containing compounds [12-14]. The structure of hexaferrile
is more complex compared (o other lerrite structures sl us
spinel and garmet. As demonstrated in figure 1, hexaferrite hag
# magnelv-plumbite erystal structure with 64 fens in e unit
cell. Among the 64 ions, the unit cell contains 38 OXYZEn 1008,
two barium ions and 24 Fe™ juns, The 24 Fe™ jons scattal
o five distinct sites, i.c. cctahedral 12k, 2a and 4fy sites, a
letrahedral 45, site and o trigonal pyramidal 2b site [15=17])

The various iron sites and relative orientation of their apin
moments are respunsible for magnetism. Sixteen Fe' jons
at 2a, 2b and 12Kk sites possess spin-up, whercas eight Fet
ions at 4f) and 4f; retain a spin-down configuration, These
eight spin-town icns will cancel with eight spin-up ions and
eight spir-up ions remain after eancellation with spin-down
ions. With regard tw the electronic arrangement of Fe™ jons
there are five unpaired electrons in the 3d urbital, where each
Fe* jun has Sus magnetic momenta. The overall net mag-
netic moment of BaM hexaferrite is 20p, [11). Hence, other
cation substitution at the Fe** site plays a significant role in
governing the magnetic properties of BaM hexaferrite.

The magnetic properties, viz. saturation magnelization,
coercivity and retentivity, of BaM hexagonal ferrite can be
modified by incorporating various ivns for Fe'' [18-22), Fur-
ther, these properties can be controlled by preparation meth-
s, sinlering temperature, ime. ete, A literature review sug-
gests that there are various methods used for the synthesis of
hexalermite, such us a hydrothermal process [19], solid state
reaction [23], the sol-gel method [24, 25, the microwave
adsorplion method |26] and the co-precipitation method [27).
In the present investigation, it is expected that Ce—Dy cations
will aflect the structural and magnetic properties of BaM hexa-
lertite by generating differences in (he spin upfdown, The
fesults are thoroughly discussed (o understand the variation
in structural, electrical, magnetic and microwave absurption
characteristics of Ce-Dy substituted BaM hexaferrite,

2. Materials and methods

The sol-gel method was adopted to synthesize the Ce-Dy
doped BaM hexaferrite nanoparticles with the general chem-
ical formula BaCe, Dy, Feis 2,05 (xr = 0.00, 0.25. (.50,
.75 and 1.0). High purity (=994) (Sigma-Aldrich) bariym
nitrate (Ba(NO1 ). 6H50), cerium nitrate (Ce(NO3):.9H.0),
dysprosium  nitrate  (Dy(NO; ), HHL00 and fertic nite
(FetNOs ). 9H,0) with citric acid (CoHyOq.H,0) were taken
ds staning materials. The weighing of the slarting materials
was cileulated bused on their molecular weighl, The nitrates
10 eitric acid ratioc was kept at 1:3, where the amount of cilric
acid was obtained from the molecular weight of the ferrite
compuund and citric acid [24]. All the starting malerials were
mixed in double distilled water with their desired stoichiomel-
ric proportion. The whole mixture was kept on a hot plate
with a4 magnetic stirrer. The mixiure was continually stirved
al & constanl lemperature of 90 *C and liquid ammonia was
slovwly poured in to mainiin the rH al o constant value of 7,
Afler continuously stirring and heating for 2-3 b the mixture
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Bafe;:Ohs (n=0.0)

Figure 1. The crystal siructure of pure and Ce—Dy substituted BaFey:0

N ,
ZaiFel] Ce
0]
Dy
2h (Fe2)
at, [Fed)
n
R 1
.
L]
4f, (Fed)
-
% |
L & -
12k [Fes) @

BafenCeDyOyq + Ce0; + DyFeds (x = 1.0]

i abtained from Rietveld rofinement output. (a) A unit cell of

BalFei20y containing two formula units for g = 0.0, The two large green spheres are Ba wloms and the small Blus spheres are O aloms,
Coloured spheres enclosed by polyhedra formed by © atoms represent Fe't jons in dilferent neneduivalent sites. [b) Different
nancquivalent sites: 2a (blue), Ib (pink), 4f, torangel. 4tz (agua) and 12k (blue). () A unit cell of Ce™ and Dy’* substituled BaFe 0y,
for x = L0, where green and plum coloured polyhidrals represent erysiallography site vocupaney of Dy™ and Ce®* juns. () The unit =l
of the CeQ: phase, and (¢] the unit cell of the DyFe( phase, Purple coloured spheves in purt (e) refer o Dy aloms, whereas atums enclosed

in polyhedrals are the Fe atoms,

bevame viscous and sol was formed, and after some lime it
converted into dried gel. Using the process of self-ignition
the dried gel was burnt and converted inlo a line ash with a
dark brown colour. The homogencous mixtures were obtained
after grinding the burnt ash for 1 b and sintered at 1000 *C
for 6 h. After a finul sintering the powders were again ground
to ubtain the fine particles of Ce~Dy doped BaM hexaterrites,
The formation of Ce-Dy doped M-1ype BaM hesaferrites cun
be represented by the chemical reaction given beluw:

Ba{NOs), 6H>0 + x [Ce(NO; ), - 9H, 0]
+x [Dy(NOy ) -9H;0] + (12 - x) [Fe(NOw), -9H,0]
+ CsHgOq  H: 0 — HE[C'E_,-D}I'J Feja_ 2,0
+HNO; + H,0 +CO; 1.

Phase identification and structural parameters of Ce—Dy doped
BaM hexaferrites were studied using x-ray diffraction (XRD)
patterns. XRD studies were performed on powder samples
using Cu-K, radiation (A = 1.5406 A) in the 20 range of
20-80° by keeping the scanning rate at 2° min='. Surface
morphology of the sumples was investigated using a scanning
electron microscope (FE-SEM, JSM-6360, Jeol). Microstme-
lure and interplaner spacings of the prepared samples were
evalnated vsing transmission elecrron mivrogruphs (TEM),
Fourier transforn infrared spectra (FTIR) of all the samples
were recorded al room temperature in the frequency range of
4004000 em ™" using a Perkin Elmer spectrometer. To recornd
the FTIR specira, fine powder of each sample wis mixed
with KBr (rativ 1:250 by weight) for uniform distribution of
particles in the KBr pellet. The mixture was pressed in the

form of right circular pellets (thickness nearly | mm) using a
cylindrical die. Optical measurcments were carricd out using
UV vigible spectra un a UV-2102 PCS spectromeler. Mag-
petic propertics were examined using the data obtained from
4 vibrating sample magnetometer (Lake Shore Model 7307)
al room lemperature for an applied field of 10000 Oc. The
microwave measurements, complex transmission (S21) and
reflection (S11) coefficients were performed using un ATM
lechnulogy waveguide system and HP PNA E8364E wveclor
network analyzer in the frequency range of 2-18 GHz. The
sanples used for measurement were prepared by dispersing
powider into a paraffin wax with a mass fraction of 70% and by
pressing the sample inlo a compact coaxial shape. The dielec-
tric propertivs (diclectric constant and dielectric Inss) were
estimated with the assistance of an LCR-Q meter as a func-
tion of frequency.

The permeability measurements on the toroid-shaped
samples were conducted as a function of lemperature and [re-
quency. The initial permeubility measurements of the toroid
samples were laken using a HP-4284 A LCR precision meter,

3. Results and discussion

3.1 Rietveld analysis

Figures 2(aj~{e) depict the Rietveld refined XRD paiterns
ol M-type BaM samples substituied by rare-earth Ce-Dy
ions. XRD analysis reveals that for the sample x = (.0,
all the Brage's reflections are perfectly matched with the
pure BuM phase of a standard theoretical patiern indexed
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Figure 2. Rietveld refined XRIY patienns of BaCe, Dy, Feyg- 2000 hexaferiies, revedling single-phase formation of hexafermite for x = 0.0,
and secondary phases of DyFeOy and Ce0, that appeared with the Ce-Dy substitution,

by JCPDS5-96-100-8842 with the space group PG 3dmme
belonging to the hexagonal structure. For the samples x = (.25,
the addition of rare-carth Ce=Dy jons introduces the seeond-
ary phases of cubic CeQy (JCPDS cand No. SE-S00=9004 with
the space group Fm-Jm and orthorhombic DyFe(, (JCPDS
card 96-200-3126) with the space group Prma, XRD pro-
liles of the samples were litted for different phases using
Full-Proof software, A small shifi in the XRD peaks posi-
tion. as well as vasation in relative intensities, is associated
with the oveupancy of the substituted Ce=Dy ions ot the vari-
ous crystal lattice sites. The sharpness and narrow size of the
reflection peaks clearly indicates the high crystallinity and
fine grain size of the hexaferrite. The blue solid spheres in
figures 2{a}—(e) represent the ohserved intensity, the red line
belongs to the caleulated intensity and the blue verical lings
show the Bragg's position for the Rietveld refined patlermns,
The lowest dark-brown-coleured solid line represents the ojf-
ference in ubserved and calculued intonsities, The majirr-
ity of the peaks of all the samples are indexed to the laitice
plancs belonging to the M-type hexagonal structure. Alomic
fractional positicns were kept lixed, whereas lattice paramet-
ers. ovcupancies, scale aclurs, shape parameters, back ground,
e were kepl free during refinement, aml corracted by the

Thempson-Cox—Hastings pseudo-Voigt function, The religh-
ility factors, such as *Rp’ (profile factor), *Rus (expected pro-
hile factor), ‘Ryp’ (weighted profile Factor) and the poodness
fuctor (x*) obtained from Rietveld refinements, are listad in
table [ Similarly, the relevant lattice paramelers (@ and e)
obtained from XRD analysis are given in table |, As seen
in table 1, the guodness factor les between 1,01 and 1194
indicating the good quality fit of the BaCe, Dy, Fe 2_»,04y
crystal structure. The representative erystal struetures for pure
BaFe ;04 (x = 0.0) and BaFe CeDyOyy (x = 1.0} were
acquired through the Rietveld refined data and age shuwn in
figure 1. This crystal structure representalion 15 helpful in
understanding the oecupancy of Ce and Dy ions in BaM hexa-
ferrite. The lattice parameters ‘a” and 'c” show an increasing
trend with the addition of Ce-Dy rarc-earth ions in BaM hexa-
ferrites. In general, these variations are related 1o the ionic radii
af the substituted cations and their percentage in the compos-
itiun, In the present case both Ce®* (ionic radii 1.03 A) 28]
and Dy™* (ionic radii 0.91 A) [29] cations replace the Fe'+
ions with small Fractions (0.67 A). The re placement off higher
ionic radii cations in place of Fe** jons expands the crystal
fattice and accordingly increases the lattice parameters. The
values ol the ¢/a ratio range between 3,939 and 3.929, which
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Figure 3. Stvain analysis: (a}-(ed W=H pluts of BaDy GiliFeyz 20 0ne hexaferrites and (F) variation of erystallite size *r" and grain size ‘0’

wilh Ce=Dy subsiitution 5" for BaCeDy.Fep 200 hexafierrites.

are lower than that of 3 98 and thus confivmed the formation of
the M-type hexagonal structure of the prepared samples [30].
The unit cell volume for the hexagonal structure wias calen-
lnted using the formula [31];

V=13 xa" x = =0.8660"r, i

[ 1 s

where v is the volume, and & and ¢ ane the lallice parmet-
ers. As can be seen from table 1 the cell volume increased
from 694,99 (+0.05) to 69999 (£0.05) A* with the addition
of Ce=Dy o BaM hexaferriles.

a.2. Sirain analysis

The Willizamson—Hall (W-H) method was emploved to study
the micro-strain (£} vhserved in the erystal lattiee and crystal-
lite size (7). Figures 3(a)-(e) show the linearly fitted W-H plots
of all the samples using the positions and full width at kalf
maxima (FWHM) of Brazg's peaks observed in XRD plots,
The slope of the W-H plots gives the strain induced in the
crystal latlice and the y-intercepl gives the crystallite sizes of
the samples through the Mollowing relation [32]:

A
Jeosl = KT+4Es.inﬁ' (2}
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Figure 4. SEM micrographs of BaCe,Dy.Feja 200 hexaferrites for all the substitution levels of Ce-Dy ions.

where K is the shape factor (0.95), A is the wavelength, =
is strain distribution, 1 is crystallile size, ¢ is Bragg’s angle
and 7 is FWHM. Stain values increased gradually from
8367 5 1073 (0.2 = 107%) 10 1145 % 1074 (£0.1 % [0~Y
indicating that the BaM hexaferrite latlice experienced tensile
strain. The substitution of Ce-Dy ions in BaM hexafer-
rites increased the crystallite size frem 27.01=30.8 (=1} nm
(Agure 3()).

3.9, Surface merphology

SEM images were caplured Tor the different concentralions
of Ce'*—Dy*t co-substituted BaM  hexaferrites and are

represented in figure 4. Some of the grains are observed in
i hexagonal platelet-like shape with a smooth surface and
sharp edges. Close observation of the SEM images shows that
the grains are agglomerated to some extent. This agelomera-
tion between the grains is related to the magnetic interactions
formed among them. The introduction of Ce** —Dy** cations
in M-type BaM hexaterites had an effect on the surface mor-
phology and grain size of the samples. The average grain
size, cstimated using Image J soltware, was increased from
64.9-90.3 (£2) nm, The variation in average grain size with
Ce—Dy substitutivn is presented in figure 3(£), which is in good
agreement with the particle size obtained from the XRD ana-
lysis. Figures 5(a) amd (¢) represent the TEM images of typical
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Figure §. TEM analysis: {a) aml (v} are the TEM images for o = D4 and & = 10 samples, respectively, The insets in pans ‘a” and ‘¢ ane the
particle size distribution histograms. (b) and {d) The corresponding SAED patterns of ¢ = 0.0 and x = 1.0 samples, respectively. Sharp
diffraction spolly rings in the SAELY patterns are analyzed and marked with the latiice planes corresponding to the BaM hexaferrite structure.

samples (x = 000 and x = 1.0} of BaCe, Dy, Feiz-2,0 4.
Perticle siee distribution histograms are shown in the insets
of the TEM images. The average particle size For the x = 0.0
is oblained as 49,96 (£1) nm, and this increased with Ce-Dy
substitution o 53.02 (+£1) nm for v = 1.0, The variation in
particle size may be associated with the existence of some of
the Ce* and Dy *ions at grain boundaries al higher levels of
substitution [33]. Several researchers reported paricle sizes
from TEM analysis in the range 45-300 nm [34=36]. How-
ever, il is 1o be noted that the TEM size is nol representative,
since the method is highly selective and local. Figures 5(b)
and (d) show the selected area diffraction pattern (SAED) pal-
terns for x = 0.00 and x = 1.00, respectively, The Debye
ring patterns superimposied with bright spots were observed
in SAED patterns indicating the pulverystalline nature of the
prepared samples, The SAED patterns were indexed to the lat-
tice planes (006), (107), (203), (205), (2175, (2213, (20017 and
1317}, which are in accordance with the lattice plancs observed
in XRD patterns.

3.4, Fourter transform infrared spectra

Infrared specira are very uselul Tor linding the locations ol
band positions inside materials. The presence aof different
vibrational and stretching groups in the samples was investig-
ated using FTTR spectra recorded in the wavenumber runge of

4004000 em~' (figures fia) and (b)). The FTIR spectra give
detailed information ol the structural changes that veourred
in the BaCe, Dy Fayz_ 2,0 samples due to substitution with
Ce-Dy joms, Absorption bands, #) and #2. observed in the
range S00-750 (£ 10) cm =" (figure 6(b)), represent the bend-
ing vibrations of Fe—0) bonds al tetrahedral A- and stretch-
ing vibrations of Fe—0 bonds at B-octahedral sites [37-39]. In
the speetral region, the Fa—0 bonds cannot be distinguished.
It is clear from the datu that incomplete caleination was per-
formed. and hence other phases are present in the mater-
ial, The bands that are observed for all the samples mear
13501480 (£10) em™' are attributed to the NOT ions and
metal-oxygen—metal konds (i.e. Fe-0-Fe). The bands that
appeared al [400-1700 (£10) cw™! are associated with the
carboxy! group (COO), and such bands could also be due 1o
the adsorption of moisture on the surface of the nanoparticles.
Vibration at 2400 em ™! is related to the C-O group, and the
bands around 3480 cm~' represent the stretching vibrations
ol O=H groups [40]. The bands around 3480 ¢m =" are mainly
due e the humidity or adsorbed water during the synthesis of
the samples using ayueous selution (41 ),

3.8, Magnetic properties

Room temperature magnetic behaviour of all the samples
was studied wsing u vibraling sample magnetometer with an
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applied magnetic lield reaching up (o | T. Figure 7(a) repres-
ents the varation in magnetization (M) with the magnetic fizld
(f). The magnetization curves indicale thae all the samples
show hysteresis behaviour with high coeccivity (Heh 1t is 1o
be noted that the magnetization plels wene not saturated since
the applicd magnetic feld of 1T was not sufficient o saturte
the samples. Figure (b} represents the vardation in magnetiz
ation at | T, remnant magnetisation (Mr) and He with Ce-Dy
substituted BaM hexaferrites, With M at 1 T, Mr decreased,
whereas He increased with the replacement of Fe't ions by
Ce™ —Dy* " ions in BaM hexafernites, The pure Bab hexafer-
rite showed a lower magnetization value of 36.3 (£2)emu g/,
which 1s lower than the expected value. Such a low value could
be related to the synthesis conditions, including the sintering
temperature and synthesis method. The sol-gel method was
used in the present work to svathesize the material followed by
sintering at 1000 °C. The intreduction of Ce-Dy ions reduced
Ms from 363 (£2) o 263 (L2) emu g ' and Mr from 2].%
(£2)to 155 (1) emu g~ . This decreasing behaviour of M
al 1 T and Mrean be deseribed on the basis ol a decrease in the
super-exchange interaclion betwesn magnetic jons [42,43]. It
15 repuried that the intreduction of rare-earth elements leads
to the alteration of a few ferre (Fe®*) ions inte ferrous (Fe! ]
ions o sustain charge electronegativity. The supereschangs
interaction of Fe®* 0 _Fe'' jons is weaker compared 1o

Fe*t 0%~ =Fe*t_ which is accountable for the dilution of sat-
uralion magnetization and the decrease in remnant magnetiz-
ation [44—46]. Another possibility for the dilwtion inM at | T
and Mr could also be related 1o the spin canting. As menticned
in the introduction, the Fe’t ions have five distinet intersti-
tial sub-lattices, two spin-down (4f; and 403) and three spin-
up (2n, 2b and 12k) in BaM hexaferrite. Most of the Ce** and
Dy** are likely to be substituted for spin-up (24, 2b and 12k)
sublattices of Fe jons, as shown in figure 1(c), which caused
an unbalanced distribution of Fe''t leading w a decrease in
magnelization. Similar behaviour of saturation magnetization
with the introduction of rare-earth elements 1s also reported in
the literature |42—46], Furthermure, the non-magnetic secomd-
ary phases that are observed with the substitution of Ce*t and
Dy*t could also have adverse effects on the magnetic charac-
terigtics of BaM hexaferrite.

In the present invastigation coercivity (figure 7ib))
increased from 4250 to 5751 (= 100) Oe with the substitution
of Ce™ and Dy* ions in BaM hexaferrites. As discussed
in the previous paragraph magnetization decreased with the
Ce—Dy substitution, and this could explain the inerease in
the He, Also, the incregse in cogrcivity could be related 1o
the increment in magneto crystalling anisotropy with Ce=Dy
substitution,

3.6 Complex permesability and parmittivity

The dielectric and magnetic characteristics of a material can
be cxplained by stodying complex permeability (' and u")
and permittivity (' and "),

The permeability was calculated using the relation [47]:

B =Ly

where Lo = 4.60M dlog (58) = 10~"H.

Ly is the gir-core inductance, & is the number of turns and
d is the thickmess of the joroid,

The permeability has two parts in a dynamic electromag-
netic field, i.e. the real pant (u') and the imaginary part {u") as
defined by [4%]:

(3)

In general, the real part assoviates with the storage capacity of
magnetic and electric energies, whereas the imaginary parts
indicate the energy loss. These characteristics mutually con-
trool the lossy behaviour of a material as an clectromagnetic
wave passes through il Vanations in real and imaginacy per-
mittivity wre presented in figures 8oy and (k). It is evident that
the real and imaginary pan of the undoped sample is greater
than that of the doped samples. This behaviour is related to the
intrinsic electric dipole and interfacial polarization (48], The
increasing percentage of Ce-Dy ions in M-type BaM hexa-
ferriles decrenses holh real and imaginary permitlivity values.
Al the lower-frequency side all the samples have a constant
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value, but at higher frequency there wre some resonance pesks
in the real and imaginary par permiilivily which are very use-
ful for high absorption. It is observed from figure S(b) that al
the lower-freguency side all the samples have almost the same
value of imaginary permittivity, but at higher frequency some
resonance peaks are observed. The maximum imaginary per-
mittivily of the resonance peak of 7.5 is observed ar |7 5 GHz
forx=0.73,

Figures %a} and (b) depict the real (') and imaginary
(") parts of permeability measured in the frequency range
2-18 GHz. It is important to note that &' and u" showed sig-
nificant differences amongst the fve samples with different
substitution concentrations. demuonstrating that doping exeris

an effect on permeability, Values of ' lie in the range of
O.4=1.5 for all the samples, The maximum real permeability
value 1.5 is observed for the sample x = 1.0. Similarly, the
naximom imaginary permeability value 1.7 is observed for
x=[.75. Al the higher-frequency side multi-resonance peaks
in " may be beneficial for broad bandwidth of microwave
absorption [44 .

3.7 Diglecine vonstant and loss

Dielectiic measurements such as the diclectric constant ()
and dielectric loss tangenl (land) for Ce=Dy substituted
M-type BaM hexaferrites were studied us a funclion of
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frequency (50 Hz-5 MHz). Here, =" was obtained through the
relation:
v

gl=—

s {4)

where ¢, o and A are the capacitance, thickness and area
of the pellel, respectively, and £, is the permittivity of free
space (8.859 x 10~'* F m~'). The variation in £’ shown in
figure 10ta) displays normal diclectric behaviour of hexagonal
ferrites, where ' pussesses larger values al lower frequen-
cies and decreased as the frequency increased, Koops' theory
[50] explains this behaviour of a dielectre constant with fre-
quency by considersing the inhomoegeneous diclectric medium
with two Muaxwell-Wegner Lype layers [51, 52], The dielec-
lie materal, such as BaCe, Dy, Feja_ 2,000 hexalersiles, is
composed of the greatly conducting grains disjointed by the
low-conduction grain beundacies, The diclectric polarization
mechanism in ferrites is similar to the conduction mechanism
[53]. where pocrly conducting grain boundaries play a main
part i fower frequencies, thereby & showed higher values a

o

lower frequencies, On the other hand, conducting grains are
activated al higher frequencies. In the low-freguency region
the deping of Ce and Dy causes low values of dielectric prop-
erties compared to x = 0.0 (pure barium ferrite). This could be
related to the increase in grain size with Ce—Dy substitution.
The increase in grain size reduced the nember of grain bound-
aries, thereby decreasing the possibility of electron hopping.
This causes the decrease in the diclectric constant and diclec-
tric: loss of Ce-Dry substituted BaM hexafernite.

3.8, Microwave proportios

Rellection luss (RL) caleulations Tor all the samples of
BaCe, Dy, Fe ;2O for different sample thicknesses 1, 1.1,
L2, 03, 14,15, 1.6, 1.7, LB, 1.9, 2, 2.5 and 3 mm were carried
out and wre shown in figures | H{a)=(c). All the composilions
showed almost identical variations in RL in the low-lmequency
region. The various maxima and minima of the peaks for all
the compositions oceur al higher frequencies. The bandwidth
gives a frequency range where the RL is lower than — 10 dB;
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this mesns 0% of the microwave 15 absorbed in this frequency
bandwidih. The best MAM should possess low reflection with
wide-frequency bandwidth. The RLs mostly depend on the
thickness of the sample. Furthermore, minimum reflection,
RLin, 0f the microwave power occurred as the sample thick-
niess, £, of the absorber approximates a quarter of the propagat-
ing wavelength multiplied by an odd number [54]. that is

(3}

ty =n—

i

where n = (1,3, 5. 7. 9.}, so that m = | correspomds to the
lirst dip al low Ireguency.

In the present investigation It is chserved that for all
samples the peak of RL cours in the higher-frequeney region,
The varions doping compositions cause variations in the amp-
litude of the RL.

It is ohserved from figores | 1(a)=(2) that RL increased
with thickness and Ce-Dy substitution. There is no type of
ahsorption peak for the sample of thickness | mm excepl
for the x = 0.75 sample. The sample & = 75 pussesses
a higher value of RL due w the higher dielectric and mag-
netic losses at the higher frequency Ku microwave band. As
shown in figure |1 {a)}-(c) ot the Ku frequency band the sample
x = 075 showed four absorplivn peaks ot different thick-
nesses. Figure 11(f) depicts the variation in the maximum RL
and bandwidth for the 3 mm thickness sample for all the invest-
igated samples. Inx = 0,75, lur the sample thickness of 2 mn,
the absorption peak possesses a maximum — 10 dB bandwidth
ol 0,36 (£002) GHe and an RL — 1539 (Z0.1) JB ot the [re-
quency 12.87 (£0.058) GHz, Whersas the 3 mm thickness of
the same sample possesses another absorption peak af 16,72
(£0.05) GHz with a maximum RL of —16.3 (£0.1) dB with
bandwidth of 0.70 (£0.02) GHz, This behaviour indicates that
the RL strongly depends on thickness and substitution content.

The microwave absorption characteristics can depend on
many factors, including permeahility and permitlivity proper-
tes of the matenals. According Lo the lransmission line theory,
the KL associaed with microwave absorplion characleristics
can be determined by the complex permittivity and permeab-
ility with respect to the absorber thickness d [55);

xilu_?'ﬂ
RL =20 = log | =——— 13
o P ’
’ . Ley I . 277'-‘!}" |.-'2_
Za=Zyx (5) " xtnh |ix L x (jue) j 7)
] £

where Zy, is the inpul impedance of the absorber material,
Zo = (pefea) = 377 D is the impedance ol the Tree space, £,
and g, are the complex relative permimivity and permeability,
respectively, £ is the Ireguency of the incident elecimomagneiiv
wave and ¢ 15 the velocity of light in vacuum, Two conditions
are mporiant t atlam excellent absorbing (or low reflectiong
properties; (o) the electomaznetic wave should enter into the
absorbing material to a greater extent, and (b} the electromag-
netic wave entering imo the absorbing materials should be

attenuated ot maximum [56]. The variation in EL character-
istics of BaM hexalerrite with the Ce-Dy substitution could
be related Lo the variation in permeabilily and permittivily.

4, Conclusions

Rietveld refinement of XRD patterns confirmed the formation
of an M-type hexagonal structure wilh additional phases of
Ce(); and DyFe(y for the Ce=Dy substituted samples. The
tensile type lattice strains are observed in the samples, which
incraased with the Ce-Dy substitution as determined by the
W-H analysis. Crystallite size obtained from the XRD data
and purticle sire estimated from TEM confirmed the nano-
crystalling nature of all the prepared samples. The average
grain size obtained from SEM analysis increased from 56.9
to 90,3 nm with the substitution of Ce=Dy ions in BaM. The
introduction of Ce=Dy ions in BaM reduced the saturation and
remnant muagnetizations, whereas coercivity increased. The
3 mm thickness sample ol x = U0.75 composition possessed the
maximum band widih of .70 GHz with an RL of =163 dB in
the Ku frequency band ol 16.7 GHee. The comples parts ol per-
mathivily and permesbility of the BaM decreased, whereas the
imaginary part increased with Ce—Dy substitution. High coer-
civily und RL make these materals suitable for application in
permanent magnets as well as in microwave absorbers.
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SPORTS PERFORMANCE

Dr. Sachin Subhashraoc Chamle

Directar of physical Education, Kai. Rasika Mahavidyalaya Depni.
Tg. Deonl, Dist. Letur. Maharashira.
Sachin02chamle@gmallcom

ABSTRACT

Sport psychology is that the understanding of how the mind influences an athlete's performance in their chosen
sport. Within the principles of sport psychology are various concepts like how do athletes like better to learn,
what's their personality, how can they attain states of relaxation and concentration (narrow and broad focus),
how does an athlete learn to see a successful performance, do they understand and overcome their limiting
beliefs and the way does an athlete develop high levels of self-awareness. The importance of spori pspchology
has been realized for many vears, however many coaches and athletes pay insufficient attention to how it can
help them to realize high perform better. Many coaches and athletes still overly specialize in the physical aspect
of sporting performance at the detriment of the non-physical. To conelude we will say that sports psuchology
plays an important role in enhancing the performance of the players.

Kevwords : Sports psychology, sports performance.
INTRODUCTION

In the past, it was assumed that these skills were genetically based, or acquired early in life. Now, it is commonly
accepted that athletes and coaches are capable of learning a broad range of psychological skills that can play
a critical role in learning to achieve high performance.

1.2 Rale of Sports Psychology

The importance of a sports psychologist as an integral member of the coaching and health care teams is widely
known. Sports psychologists can teach skills to assist athletes enhance their learning process and motor skills,
deal with competitive pressures, fine-tune the extent of awareness needed for optimal performance, and stay
tocused amid the various distractions of team travel and within the competitive environment. Psuchological
training should be an integral a part of an athlete's holistic training process, administered in conjunclion
with other training elements. This is best accomplished by a collaborative effort among the coach, the game
psychologist, and therefore the athlete; however, a knowledgeable and interested coach can leamn basic
psychological skills and impart them to the athlete, especially during actual practice.

There is a strong force guiding athletes to those super performances. It is the subconscious mind. The atlilete
must allow their subconscious to become the dominant drive once they perform, When the athlete is in a
position to regulate their subconscious, they become better at tapping their mental power to perform more
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consistently at a high level. Only when tapping into your mind’s power will your body be ready to operate pure
instinct and more consistently under stress. The result's more opportunities to realize peak performances. Elite
athletes are constantly looking to enhance their performance to accumulate a foothold on their competitors.
No matter how physically prepared an athlete is, it's their mental preparedness that creates the difference when
competing against one another. Conditioning the mind is simply as important as reconditioning the body.
Think of your attitude because the ultimate secret weapan that provides vou a foothold,

1.3  Sport Psychology enhances an athlete’s mental game.

The essential goal is to establish a method and an approach that fuels success. At the center of this concept
is strengthening an athlete’s inner belief that they can achieve greatness. Achieving your goals begins at the
subconscious level, where all of our memories. beliefs, and experiences are stored, Although there are many
different methods and approaches to working with athletes, it is only when change is created at the subconscious
level that real transformation occurs. When working on the subconscious level, athletes can effectively program
their minds to achieve success by releasing old ideas that limit performance to experience positive and lasting
results.

Sport Psychology can help you to :
. Anchor positive states for easy future access.
» Explore and examine the thoughts and beliefs that are creating the current experiences.
. Program effective auto suggestions for enhancing .uptimal states.
. Reverse and release limiting thoughts that are blocking you from achieving peak performance.
Preparing for Competition :
Psychological skills to help the athlete manage the competitive performance environment include:

1. Leaming relaxation skills (e.g. progressive relaxation; slow, controlled, deep abdominal breathing; or
autogenic training

Mastering all of the attentional styles (types of concentration)
Imagery (both visualisation and kinesthetics)
Appropriate self-talk and

e W N

Developing a pre competition mental routine to be employed immediately prior to competition on game
day (these routines are short [1-2 minutes] and use all of the mental skills just presented).

1.4 Conclusion :

Within the principles of sport psychology are various concepts like how do athletes like better to learn, what's
their personality, how can they attain states of relaxation and concentration (narrow and broad focus), how
does an athlete learn to see a successful performance, do they understand and overcome their limiting beliefs
and the way does an athlete develop high levels of self-awareness, The importance of sport psychology has
been realized for many years, however many coaches and athletes pay insufficient attention to how il can help
them perform better. To conclude we will say that sports psychology plays an important role in enhancing the

performance of the players.
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Abstract:

The HPTLC procedure was optimized for simultaneous determination of Emiricitabine and Tenofovir. The
mobile phase Methanol: Toluene: Ethyl acetate: Ammonia (1.5:5.5:1.5:0.1 viv/v/v) resulted in good resolution, and
sharp and symmetrical peaks were obtained. It was observed that prewashing of HPTLC plates with methanal (followed
by drying and activation) and pre saturation of HPTLC chamber with mobile phase for 20 min {optimum chamber
saturation time) ensured good reproducibility and peak shape of three drugs.

Key Words: mobile phase, environment-friendly solvents.

INTRODUCTION:

High Performance Thin Layer Chromatography (HPTLC) is a powerful method equally suitable for qualitative
and quantitative analytical tasks. HPTLC has been reported to provide excellent separation, qualitative and quantitative
analysis of 2 wide range of compounds, such as herbal and botanical dietary supplements, nutraceuticals, traditional
western medicines, traditional Chinese medicines and Avurvedic (Indian) medicines and determination of radiolabeled
substances in chemical, biochemical, biological, pharmaceutical, and medicinal samples. It includes the ability to analyze
cride samples containing multi-components, application of large number of sample and a series of standards using the
spray-on technique, choice of solvents for the HPTLC development is wide as the mobile phases are fully evaporated
before the detection step, processing of standards and samples identically on the same plate leading 1o belter accuracy
and precision of quantification, differéhl andumiversal selective detection methods, and in situ spectra recording in
sequence to obtain positive identification of fractions, storage of total sample on layer without time constrains'?,

HPTLC is the most advanced form of modern TLC. It uses HPTLC plates featuring small particles with a narrow
size distribution which results in homogenous layers with a smooth surface to be obtained. HPTLC uses smaller plates
(10 % 10 or 10 x 20 em). HPTLC plates provide improved resolution, higher detection sensitivity, and improved in-situ
guantification and are used for industrial pharmaceutical densitometry quantitative analysis. Normal phase adsorption
TLC on silica gel with a less polar mobile phase, such as chloroform— methanol, has been used for more than 90% of
reported analysis of pharmaceuticals and drugs®.Simple and precise HPTLC methods were developed for the
simultaneous estimation of two anti-inflammatery drugs (curcuminand galangin). The method was tailored to analyze
both drugs in their commercial dosage form (capsules) with no interference fromingredients. Chromatographic
separation was performed over precoated TLC plates (60 F254, 20 em= 10 cm, 250pum thickness,Merck, Darmstadt,
Germany) via a linear ascending technique using n-hexane, ethyl acetate, acetic acid, and methanol as the mobilephase.
Detection and quantification was achieved at 404 nm through spectrodensitometricanalysis?.

The selection of mobile phase is based on adsorbent material used as stationary phase and physical and chemical
properties of analyte. The mobile-phase systems are used based on their diverse selectivily properties are diethyl ether,
methylene chloride, and chloroform combined individually or together with hexane as the strength adjusting solvent for
normal-phase TLC and methanol, acetonitrile, and tetrahydrofuran mixed with water for strength adjustment in reversed-
phase TLC. Separations byion pairing on C-18 layers are done with a mobile phase such as methanol-0.1 M acetate
buffer (pH 3.5) containing 25 mM sedium pentanesulfonate (15.5:4.5).

A new high-performance thin-layer chromatographic (HPTLC) method has been established for determination
of minocycline in human plasma. Chromatography was performed on aluminium plates coated with silica gel 60F254;
the mobile phase was methanol: acetonitrile:isopropanol: water 5:4:0.5:0.5 (v/v)®

RESULT AND DISCUSSION-
e e e ey
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Emiricitabine  is  4-amino-5-fluoro-1-[(2R.58)-2-(hydroxymethyl)-1,3-oxathiolan-5-yl]-2-(1 H)-pyrimidon
(Figure I)"*, Emtricitabine is a nucleoside reverse transcriptase inhibitor (NRTI) for the treatment of HIV infection in
adults. Emiricitabine is structurally related with Lamivudine. The drug works by inhibiting reverse transcriptase, the
enzyme that copies HIV RNA into new viral DNA. Tenofovir is [{(1R)-2-(6-amino-9H-purin-9-yl) -1-
methylethoxy Jmethyl] phosphonic acid (Figure 1I)*. Tenofovirbelongs to a class of antiretroviral drugs known as
nucleotide analogue reverse transcriptase inhibitors (nRTIs), which block reversetranscriptase, an enzyme crucial to
viral production in HIV-infected people. Literature review revealed that UV'*" HPLC'**and HPTLC'**methods have
been reported for analysis of Emtricitabine and Tenofovir as a single form and in combination with other drugs. To date
there have been no published reports on simultaneous quantitation of Emtricitabine and Tenofovir by HPTLC in bulk
drug and in tablet dosage form. This present study reports for the first time the simultaneous quantitation of Emtricitabine
and Tenofovir by HPTLC in bulk drug and in tablet dosage form. The proposed method is validated as per ICH
Guidelines™.

P i
" i il . M
¥
o ‘Pn'l-ﬂ N
G
o g Hy
Figure I: Structure of EmtricitabineFigure IT: Structure of Tenofovir

EXPERIMENTAL SECTION-

METHOD DEVELOPMENT:

The HPTLC procedure was optimized for simultaneous determination of Emtricitabine and Tenofovir, The mobile phase
Methanol: Toluene: Ethyl acetate: Ammonia (1.5:5.5:1.5:0.1 v/v/v/v) resulted in good resolution, and sharp and
symmetrical peaks were obtained at Rf 0.29 +0.02, 0.41 £ 0.02 for Emtricitabine and Tenofovir respectively. It was
observed that prewashing of HPTLC plates with methanol (followed by drying and activation) and pre saturation of
HPTLC chamber with mebile phase for 20 min (optimum chamber saturation time) ensured good reproducibility and
peak shape of these drugs.

VALIDATION OF THE METHOD:-
LINEARITY-
Linear regression data for the calibration plots revealed good linear relationships between response and concentration

over the ranges 320-1120 ng per spot Emtricitabine and 480-1680 ng per spot Tenofovir. Each concentration was applied
in triplicate on the HPTLC plate (Table I).

Parameter Emtricitahine Tenofovir
Linearity range 320-1120 ng/spot 480-1680 ng/spot
correlation coefficient (r2) 0.99% 0.999

| Slope 8.02 2.52
Intercepl 178.8 50.14

Table I: Linear regression data for drugs
LOD AND LOQ: -

The LOD & LOQ were determined from slope of the lowest part of the calibration ploL.LOD and LOQ of respected drug
shown in table (103,

Parameter | Emiricitabine Tenofovir
LOD 30.24 51.90
LOQ 01.64 157.29

Table II: LOD &LOQ for drugs
PRECISION:

The precision of the method was expressed as relative standard deviation (RSD, %). The resulls listed in Table (I
Jreveal the high precision of the method.

Available online on — WWW.IJIRMF.COM Page 15
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Drug Conc.(ng/band) | Intra day Inter day

*Emean | *SD | *%GRSD | ¥*%emean | *5D | *%RSD
Emtricitabine | 800 99.90 0.73 | 0.73 09.96 0.90 | 0.90
Tenofovir 1200 99 .98 0.72 | 0.72 99.73 0.82 | 0.82

Table I1I: Statistical evaluation of precision of developed method (n=3)
*Mean of three determinations, SD: Standard Deviation, R.5.D: Relative Standard Deviation

RECOVERY STUDIES:

When the method was used for extraction and subsequent analysis of these drugs from the pharmaceutical dosage forms
and the extract was over applied with 100 and 120% of additional drug. As shown in the Table (IV) good recoveries of
the Emtricitabine and Tenofovir in the range from 98.00 to 102.00 % were obtained at various added concentrations.
The average recoveries of three levels (nine determinations) were 99.1640.40 and 99.7140.20 % for Emtricitabine and
Tenofovir respectively.

Drug Level of % recovery | S%mean | *5.D. | *%R.S.D.
Emitricitabine B0% 99.59 | 013 0.13
100% 09.23 | 032 0.32
120% 98.68 | 0.65 0.65
Tenofovir 8% 98.39 | 0.60 0.60
1005 99.93 | 0.24 0.24
120% 10063 | 164 1.64

Table IV: Recovery study Data
*Mean of three determinations, SD: Standard Deviation, B.5.D: Relative Standard Deviation
ROBUSTNESS:
The standard deviations of peak areas were calculated for the aforementioned four parameters (variation in composition
of the mobile phase, amount of mobile phase, Time from spotting to chromatography, Time from chromatography lo
scanning) and coefficients of variation were found to be less than 2% in all cases as shown in Table (V).

Parameters "% RSD for| % RSD for
Emtricitabine® Tenofovir*

Moaohbile phase composition (+ 0.1 ml) 9a.05 08.95

Amount of mobile phase (= 1.0 %) 09,08 08.55

Time from spotting to chromatography (5 | 98.86 99.14

min)

Time from chromatography to scanning(10 | 98.94 D8.00

min)

Table V: Results of Robusiness
*Mean of three determinations, R.S.D: Relative Standard Deviation

FORCED DEGRADATION STUDIES:

HPTLC studies of the samples obtained during the stress testing of Emtricitabine and Tenofovir under different
conditions. Different degradations peak as shown in figures 2-10. The mass balance is a process of adding together the
assay value and the levels of degradation products to see how closely these add up to 100% of initial value with due
consideration of the margin of analytical error. The amount of drug recovered after degradation studies and the Rf of
the degradation products are given in table (VI).

a) ACID INDUCED DEGRADATION: The drugs were degraded in the acidic condition and shows different
degradation products at Rf 0.15, 0.24 for Emtricitabine and .14, 0.29, 0.79 for Tenofovir as shows in the fig. -1V,
b) BASE INDUCED DEGRADATION: The drugs were degraded in the alkaline condition and shows different
degradation products at Rf 0.25 for Emtricitabine and 0.02 for Tenofovir as shows in the fig. V-VI,

m
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¢) HYDROGEN PEROXIDE INDUCED DEGRADATION: The drugs were degraded in hydrogen peroxide (3%)
at room temperature shows different degradation products at Rl (0.57, 0.37 for Emtricitabine and 0.58 for Tenofovir as
shows in the fig. VII-VTIL

Stress condition Drug Mass balance Rf values of
(%eassay of recovered + degradation
Seimpurities + % degradents) | Products

Acid hydrolysis | Emiricitabine | 99.99 0.15,0.24

(0.1N HCI) Tenofovir 99,12 0.14,0.29.0.79

Alkali hydrolysis | Emtricitabine 100,10 0.25

(0. 1N NaOH) Tenofovir a8 .96 0.02

Oxidation Emtricitabine 99.96 0.57

| (3%H:0;) Tenofovir 100.02 0.37.0.58

Table VI: Results of Forced Degradation studies
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Fig. III: Densitogram of acid hydrolysisFig. IV: Densitogram of acid Fig. V: Densitogram of alkali
Of Emtricitabine hydrolysis of Tenofovirhydrolysis ofEmtricitabine
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Fig. VI: Densitogram of alkaliFig. VII: Densitogram of oxidative Fi g. VIII: Densitogram of oxidative
HydrolysisofTenofovirdegradation of Emtricitabinedegradation of Tenofovir

CONCLUSION:-

The proposed method based on the HPTLC was developed and validated as per ICH guidelines. The standard
deviation and % RSD calculated for the proposed method is low, indicating high degree of precision of the method. The
results of the recovery studies performed show the high degree of accuracy for the proposed method. Hence, it can be
concluded that the developed chromatographic method is accurate, precise and selective and can be employed
successfully for the estimation of Emtricitabine and Tenofovir in bulk and formulation,
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ABSTRACT
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The first generation of important women writers began publishing
their works in the 1950s. Ruth Prawer Jhabvala, Kamala Markandaya,
Santha Rama Raw, Nayantara Sahgal were all active on the literary
scene. During this period, Nayantara Sahgal emerged as one of the
most significant voices in the realm of Indian English fiction. Fiction

by women writers constitutes a major segment of the contemporary
Indian writing in English. Indian women novelists hitherto have been
projecting the Indian traditional image of WOmER. Later on, the thrust

e was on their sense of frustration and alienation. It was because of
~—conflicting forces acting. on them in the society exposed o the WesL.
The plight of the working women was still worse, aggravated by her
problems of marital adjustment and quest for identity. But the later

Sahgal delved deep into the rools of women's problems. They gave
fuller treatment 10 it. They concentrated on the plight and problems of
urban educated women. Sahgal 's concern for women, however, is that
of a humanist more than it is of @ feminist. Woman suffers not only by
an's act of physical violence, hut she is often emotionally hurt and
crippled through his arrogance, cynicism and indifference. Loneliness,
suffering and frustration in marriage sometimes cause disintegration
and make women rebellious. It is nat physical loneliness that Sahgal
talks of, but deeper emotional and spiritual voids created by egoism.

The first generation of important women writers began publishing their works in the 1950s.
Ruth Prawer Jhabvala, Kamala Markandaya, Santha Rama Rau, Nayantara Sahgal were all
active on the literary sceme. During this period, Nayantara Sahgal emerged as one of the most
significant voices in the realm of Indian English fiction. Fiction by women writers constitutes
a major scgment of the contemporary Indian writing in English. [ndian women novelists
hitherto have been projecting the Indian traditional image of women. Later on, the thrust was
on their sense of fustration and alienation. It was because of conflicting forces acting on
themn in the society exposed to the West. The plight of the working women Was still worse,
aggravated by her problems of marital adjustment and quest for identity. But the later women
novelists like Anita Desai, Shashi Deshpande and Nayantard Sahgal delved deep into the
roots of women's problems. They gave fuller treatment to it. They concentrated on the plight
and problems of urban educated women.
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Nayantara Sahgal occupies a prominent place in the history of Indian-English novel as a
novelist with more than three decades of literary career. Sahgal as a committed writer takes
special care to keep track of the stream of national consciousness. With insight and
understanding, women writers in English present the dilemma which modem women are
facing in recent times. Women who are conscious of their emotional needs and strive for self-
fulfillment rejecting the existing traditions and social sel-up and long for a more liberal and
unconventional way of life finds their place in the novels of Nayantara Suhgal. Her novels
portray women trampled and oppressed because of their dependence upon men and the
harrowing experience they have to face in their struggle to come out of the bondage and stand
on their own feet. The hardship and suffering involved in fighting against an established
order. the shattering experience of divoree and the resultant affEnation between parents and
children from the thematic concern of Sahgal’s novels.

Nayantara Sahgal, (born May 10, 1927, Allahabad (now Prayagraj), India) is an Indian
journalist and novelist whose fiction prescats the personal crises of India’s elite amid settings
of political upheaval. Sahgal was educated in the United States at Wellesley College (B.A.
1947). Well-acquainted with Indian aristocracy — her uncle was Jawaharlal Nehru, her
cousin Indira Gandhi, and her mother an ambassador to the United States—Sahgal first
wrote Prison and Chocolate Cake (1954), an autobiographical memoir about her youth amid
the Nehru family. She then tumed to fiction, often setting her stories of personal conflict
amid Indian political crises. In her fourth novel, The Day in Shadow (1971), for example, the
heroine is an educated divorcée struggling in India’s male-dominated society.

Sahgal's corpus of work so far consists of nine novels; A4 Time to be Happy (1958), This
Time of Morning (1965), Storm in Chandigarh (1969), The Day in Shadow (1971), 4
Situation in New Delhi (1977), Rich Like Us (1983), Plans for Departure (1986), Mistaken
Identity (1988), Lesser Breeds (2003), and three autobiographies Prison and Chocolate Cake
(1954), From Fear Set Free (1963), Relationship, four books of politics, including public
addresses and essays, fndira Gandhi: Her Road to Power, A Voice for Freedom (1977), Point
of View (1997) Indira Gandhi's Emergency and Style (1978) and one book of history, The
Freedom Movement in India (1970).

She is one of the first Indian writers in English to make a mark on an international readership.
Her talent has been seen in full bloom in Rich Like Us for which she has received in
prestigious British honour the Sinclair Prize for Fiction in 1985 and the Sahitya Akademi
Award in 1986. For her Plaits for Departure, she has been awarded the Commonwealth
Writer's Prize for Eurasia region in 1986. She has been Vice President of the People’s Union
for Civil Liberties. She was nominated a member of the executive committee of the Authors’
Guild of India as well as the Sahitya Akademi’s Advisory Board for English till she resigned
during the Emergency as a measure of protest against the disinclination of the Board to pass a
resolution condemning press censorship and imprisonment without trial.

Nayantara Sahgal became a Fellow of the Woodrow Wilson International center for Scholars
the National Humanities Center and the Bunting Institute, U.S.A. She has served on the jury
of the Commonwealth Writer’s Prize in 1990 and 1991. In 1990, she was elected Fellow of
the American Academy of Arts and Sciences. In 1997, she was awarded an Honorary
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Doctorate for Literature by the University of Leeds. In all her works, there is @& juxtaposition
of two worlds: the personal world of man-woman relationship and the impersonal worlds of
politics. She has established herself both as a creative writer and a political columnist.

The contrast between the idealism at the beginning of India’s independence and
the moral decline of post-Nehru India that is particularly evident in A Situation in New
Delhi (1977) recurs in such Sahgal novels as Rich like Us (1985). It confronts civil disorder,
corruption, and oppression while detailing the internal conflicts in a businessman's family.
Three of Sahgal’s later novels—Plans for Departure (1985), Mistaken Identity (1988),
and Lesser Breeds (2003) — are set in colonial India. When the Moon Shines by Day (2017) is
a dystopian satire. In The Fate of Butterflies (2019), Sahgal foettsed on several people living
under a repressive regime. She also wrote Day of Reckoning: Stories (2013). Sahgal’s works
of nonfiction included Relationship, Extracts from a Correspondence (1994) and Point of
View: A Personal Response to Life, Literature, and Politics (1997) as well as several works
on Jawaharlal Nehru and Indira Gandhi. In her novels, she takes to task even ministers,
businessmen. industrialists and academicians, engrossed in their activities,

Sahgal’s first five novels, A Time To Be Happy (1956), This Time of Morning (1965), Storm
in Chandigarh (1969), The Day in Shadow (1971) and 4 Situation in New Delki (1977), are
situational, while the latter three, Rich Like Us (1985), Plans for Departure (1987) and
Mistaken Identity (1988), are mainly character-oriented. These characters present the
emancipated woman, one who musters adequate courage to walk out of her suffocating and
inhuman circumstances. She is the liberated woman who is virtuous, morally upright, and
sclf-respecting, though she appears to deviate from age-old tradition. Nayantar:
struggle of freedom of India. She has seen the trouble and turmoil before and after the
independence in 1947. In her novels, on the one hand, she highlights the sacrifices of the
patriots for their nation. On the other hand, she exposes the power-hungry politicians and
their thirst for power.

In novel after novel, she explores the nature and scope of the trauma of women folk.
Suffering and loneliness have mellowed Sahgal and she has been able to transform these into
understanding and compassion. She believes that the potentialities in women are not
exploited to the full. Sahgal's female characters are individuals who can remain independent
within the framework of society into which they were bomn. She is able to go deep into the
psyche of her female characters and study them with sympathy and understanding. Sahgal has
portrayed women's sufferings without sentimentality.

Sahgal tries to portray the sensibility of woman: how a woman looks out at herself and her
problems. She feels that woman should try to understand and realize herself as a human being
and not just as an appendage to some male life. In her novels women represent different kinds
of virtues. They do not suffer but maintain their position. Sahgal represents new morality,
according to which woman is not to be taken as a mere toy, an object of lust and momentary
pleasure, but man's equal and honored partner. All the novels of Sahgal talk about women
who are oppressed by marriage, by political circumstances, by accidents of history. Most of
her female characters have extra-marital relationship with one or more than one person. Her
women are victims of a conventional society which does not permit women to assert their
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rights pertaining to their individual freedom and considers the very issue of identity-crisis as
Preposierous apropos Women.

After 1947, there came two turning points in her life which she describes in her article, "This
time of Fulfilment”. The first was her marriage to Gautam Sahgal, an ambitious Youngman
working in a British Company. She was so attracted towards him that she overlooked
studying his temperament and mental make-up. She unfortunately took a hasty decision and
married him in 1949 and had three children.

Nayantara found herself totally misfit in the world of Gautam. For her it was a shift of values
and a change from “the atmosphere of a political crusade to-he of commerce”, simply
geiting money and spending it. She, irrespective of all agony and tension, tried her best for
adjustment. She wrote her second autobiographical piece, From Fear Set Free (1962) and
dedicated it to Gautam, still trying to make her love marriage successful. But it failed
ultimately and she divorced Gautam in 1967. This unfortunate marriage affected Nayantara
so deeply that marital disharmony becomes one of the major themes in her novels.

In her first novel, A Time to be Happy (1958), Kusum's unhappiness reflects her own and the
coming together of Sand and Kusum is perhaps a wishful projection of her own desires. In
her second novel, This Time of Morning (1965), Rashmi feels Suffocated and not at ease in
her marriage to a businessman Dalip, and ultimately they are separated. The third and fourth
novels — Storm in Chandigarh (1969) and The Day in Shadow (1971) are emotional
autobiographies taking into account tremendous differences in married life. In The Day in
Shadow, she purposely chooses Simrit, a sensitive writer and a freelance journalist, who is ill-
treated by her domineering and insensitive husband Som who always runs after money,
power and pelf, and even goes to the extent of (mis) using her as a convenience for tax
purposes even after he has divorced her. The “brutal divorce’ settlement in the novel has got
autobiographical touches. Sahgal herself acknowledges: “In this book, I tried to figure out
something that has happened to me—the shattering experience of divorce”.

The second turning point in her life was her decision to live with a man without marriage. It
was, in her own words, “not an affair but a revolution, a self-discovery that life had to be
lived more fully in order to be meaningful”. In 1979, she married E.N. Mangat Rai, an LC.S.
Officer, after many vears of living together. Talking about her second marriage, Mrs. Sahgal
writes: “Neither of us were at all interested in getting married. But in 1979, the Janata
government appointed me ambassador to Italy and that forced me to mamy . . .
Fundamentally, there is not much difference between living together and being married. If
you are loyal to each other, it does not matter. If there is loyalty and trust, one does not need
marriage.”

Mrs. Sahgal belongs to one of the anstoeratic and elite families of India. She is a bom artist.
Writing is an inbom propensity, a passion for her. She began her writing career by recording
the experiences of her childhood in an autobiography, Prison and Chocolate Cake, which she
published at the age of twenty seven. Her two autobiographies— Prison and Chocolate Cake
(1954) and From Fear Set Free (1968)—provide a memorable account of childhood
impressions on her sensitive mind. Since her childhood she has been devoted to writing

L

Vol. 7 Issuel 253 August, 2020
Website: www.langlit.org Contact No.: +91-9890290602

Indexed: ICL, Google Scholar, Research Caltc, Academia.edu, IBL IIFC, DRJI



IMPACT FACTOR - 5.61 LangL i t ISSN 2349-5189

which was enriched with the first-hand knowledge of India’s politics, and the intense
personal experiences of divorce and re-marriage, strengthening the greative artist in her.

All the novels of Sahgal from A Time to be Happy to Mistaken Identity show her deep
concern with the parlous state of women in the parochial society. Though Sahgal has carved a
niche for herself chiefly as a political novelist, her feminist concern is quite obvious and her
fighter spirit quite vocal in her fiction. Sahgal’s concern for women, however, is that of a
humanist more than it is of a feminist. Woman suffers not only by man’s act of physical
violence, but she is often emotionally hurt and crippled through his arrogance, cynicism and
indifference. Loneliness, suffering and frustration in marriage sometimes cause disintegration
and make women rebellious. It is not physical loneliness thef™Sahgal talks of, but deeper
emotional and spirimal voids created by egoism.
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Abstract

Menial disorders are common, and they are a significant contributor to disability in the
community. There is growing interest in the effectiveness of exercise interventions for improving
mental and physical health in individuais with mental disorders. This paper reviews the evidence
for the benefits of exercise for mental health problems and also shown that physical fitness
apparently protects the memory centers of the brain. Regular physical exercise helps lower our
risk for high blood pressure, high cholesterol, diabetes, and host of other problems. In this paper
we are discus the effect of physical fitness as a factor influenced by sport and other bodily
activities on the mental health of non-patienis.

Keywords: Physical Fitness, Mental Health, Sports, Exercise.

Introduction

There is a substantial body of evidence that shows a positive relationship between physical
activity and mental health and illness ¢ 2635 ad 2] pegple who are engaged in sports activities
have a better feeling about their body image and physical health 4], Cross-gectional studies show
that regular physical activity is associated with better mental health and emotional well-being '}
and lower rates of mental disorders 'l Physical fitness exercises help cure panic, reduce
depression symptoms, increase emotional responses in depressed people (%151 decrease anxicty
16.17] cure psychosomatic disorders, obsession and psychosis ['**%, increase life expectancy (3l
and improve the quality of life ', Because of today’s lifestyle and cating habits, relaxed work
environment rich as well as poor people also are strugeling with various vaious mental and
physical disorders / sickness, like high blood pressure, diabetise, canser, hart desises,
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hypertension, etc. For betterment and maintaining standard of life every human being has to
mentain his/ her mental health sound, Physical Fitness and its components are related with mental
health. Self-image and life satisfaction are truely responsible for good mental health. It helps to
improve positive approch towards self and others. And it is been prooved that physical activity
helps an individual in mentaining his/ her mental state.!

Research has prooved that Mental health is improved by regular low, medium level
physical activity. People ecxercising for regular succession find improvement in there self
actualisation, self image and their physical fitness”™***1In todays generation, lack of exercise has
become very serious health issues associated with mental and Physical health. Through
participation in sports and other physical activity self image can be improved **! and personality
becomes dynamic. Also self confidence, high social cooperation and coordination can be
achieved. By exercising physical activity enxiety can be reduced. and increases emotional
response of people suffering from anziety. It helps in making an individual free from physical and
mental fitness related disordors ™™ Also it helps to improve Quality life span.

Therefore, the aim of this research is to study the effect of physical fitness as a factor
influenced by sport and other bodily activities on the mental health of non-patients.

Effect of Exercise on Various Componants of Mental Health :

1. Emotions:

A we start with regular exercise of any physical activity then it becoms our habit with
regular exercising any kind of physical activity. It helps to achive good living standard and good
habits. Regular exercising fill our life with positive attitude and strengthens our emotional
attitude. "]

Physical exercise are related to continuous positive emotional state of an individual's mind
. Research work carried out in this field proved that physical activity and mental health are closely
associated with each other. 'META' discribes that aerobic exercise provides boost to the mental
and physical energy level. Which required to perform day today work.”] In our daily routine
sometime we come accross intensive fatigue, partially or complete failure, anxiety, dipression etc.
Throu exercising regular physical activity we can lower the intensity of such eliments.
Experimental test promotes possitive effect of medium intensity level exercise in maintaining
good mental health,

2. Quality of life :

Physical activity is closely associated with overall physical, mental, spiritual, health and
our quality of life depend upon all this aspects. There are total 8 components on which quality of
life is chararactarized. Vitality, Social work, mental health, emotional health pain, physical work,
health limitations. Research has proved that physical activity is benifitted for the people suffering
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from mental disorder ! High level physical activity helps adoloscents to balance their mental
health related state positively *7

3. Self Image:

As per experts self assessment is the best index of an individual's mental health. It has
been proved from 399 non clinical tests, possitive impact of regular exercise can be seen as self
image, self concept can be positively improved and level of anxiety (depression) can be redused.
Study shows that regular exercise is benificial for self awareness and self image. Also to change
negative self image in to possitive. And also it has been proved that in less time clusture of
aerobic exercise and resistance training method helps to improve self-image.”!

It is been studied in supervisory training programme implemented/ executed for obese
adolescents, they found their improvement in their self image and also approach of others towards
them was positively improved |*

4. Sleep:

Research shows that out of adult population 30 percent people are suffering from sleep
disorder. And also found that exercising physical fitness activity done in adequate presence of
light it helps in sound sleep. Also in personal study it is been observed that through exercise
quality and depth of sleep is improved! ' Therefore people who are suffering, from sleeping
disorder by exercising any physical activity re gularly they can improve their quality of sleep.

5. Stress and Tension :

Study shows thal regular physical activity can minimize or control the anxiety level of
stress or tension, To avoid / reduce mental or physical stress people generally found smoking or
drinking but it won't help. And its bad reaction can be observed 12l Exercise is the only healthy
way of overcoming any sort of stress and anxiety. By exercising regular physical activity we will
be able to maintain our health sound and can improve positive response to mental stress and
control it.

6. Sadness:

Medical field has proved that mental challenge and stress are the two mild levels of mental
disorders and through exercise one can overcome from it. Research shows that exercise is a
perfect way of mental stress healing. Therefore physical activity is & n easier way to keep away
sadness rather than smoking, Alcohol consumption, taking medical and or any psychiatric
wreatment. Also study shows that people who are actively doing Physical activity from last two or
more years are physically and mentally fit®'
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Importance of Physical Exercise to Maintain the Mental Fitness.

Various research being carried out regarding curing various serious physical or mental
disorder, minimum three time per week 30 minutes workout is suggested by the medical
Practitioners. ‘DOSE’ study suggests that 30 Minutes Exercise for 5 or more days in a week, it
helps in lowering the desperation / mental stress ) Aerobic and anaerobic physical training
beneficial for overall health.

Conclusion:

In this paper relation between physical activity and mental health is studied. It is also
observed that Physiology and Psychology this two different subjects are closely related with each
other. Also for curing mental health physical activity are being suggested. And high level physical
fitness enables an individual to improve and or maintain his / her mental health and to pursue a
good standard of living, Physical fitness can be enhanced by regular sporting and other physical
moderate activities. Once physical fitness, as a factor influenced by sport, is improved, society’s
mental health can be expected to be attained. Since sport, as a tool in managing tension, can
reduce the effects of tenseness, increase positive emotions and since it can enhance people’s
physical and mental health and, as a result, their happiness in life. As mental disorders increase
the risk of chronic physical conditions, and tend to recur across the lifespan, exercise can be
useful for both mental and physical health, and may maintain well-being and prevent recurrences
of poor mental health
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Abstract

The present study was to understand the diversity of zooplankton during July 2008 to June 2009 in the Sukhana dam, CGiarkheda
Dist. Aurangabad India. During the present study total 29 species of Zooplankton belonging 1w four groups i.e. Cladocera (10
species), Copepoda (05species), Rotifera (12 species) and Ostracoda (02 species). Total number of 15,058 zooplankions was
noticed in Sukhana dam, consisting of 23.83% of Rotifera; 28.52% of Cladocera; 44.4%% of Copepoda and 3.17% of Ostracoda

durimg present study period.

It was noticed that Zooplankion population density of Sukhana dam was maximum in summer and minimum in rainy season.

Keywords: Zooplankton, Seasonal variation, Sukhana dam and Garkheda,

Introduction

The world plankton refers to the floating organism that
lives on surface water. These organisms can be plant
or animals. The plant forms are phytoplankions and
animal forms are zooplankton. Zooplanktons are the
heterotrophic type of planktons. These are organisms
drifting in the water column of oceans and fresh water
bodies. The name of zooplanktons is derived from the
Greek zoon, meaning "animal” and planktos, meaning
"wanderer" or "drifter". Many zooplanktons arc too
small to be seen individually with the naked eye.
Zooplanktons arc small animals that float freely in the
water column of Lakes and oceans and whose
distribution 15 pnimarily determined by water currents
and mixing.

81

Zooplanktons play a role of converting phytoplanktons
in to food, suitable for fish and aquatic animals and
acquired importance in fishery research. The
zooplankions can also play an important role,
indicating the presence or absence of certain species of
fishes or in determining the population densities.
Freshwater zooplanktons are an important component
in aquatic ecosystems, whose main function is to act
as a primary and secondary links in the food chain
(Hutchinson, 1967).

Zooplankton are one of the most important biotic
components influencing all the functional aspects of
an aguatic ecosystem, such as food chains, food webs,
cnergy flow and cycling of matter (Murugan er al.,
1998: Dadhick and Sexena, 1999; Sinha and Islam,
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2002; Park and Shin, 2007). The distribution of
zooplankton community depends on a complex of
factors such as, change of climatic conditions, physical
and chemical parameters and vegetation cover {Rocha
et al, 1999; Newes et al, 2003). According to
Murugan et al. (1998) and Dadhick and Sexena (1999)
the zooplankton plays an integral role and serves bio-
indicators and it is a well-suited tool for understanding
water pollution status (Contreras et al, 2009). A
number of studies have been carried out on ecological
condition of freshwater bodies in various parts of India
(Gulati and Schultz, 1980; Rana, 1991; Sinha and
Islam, 2002). The higher abundance of zooplanktlonsic
fauna recorded during summer, while lower value
during rainy season. This fluctuation of zooplanktons
is mainly due to environmental changes (Sunkad and
Patil, 2004, Sheeba and Ramanujan, 2005).

Keeping this view in mind present study has been
undertaken to assess monthly variation, group wise
seasonal variation, group wise total percentage,
species diversity and species evenness in Sukhana
dam.

Materials and Methods
Study area:

Sukhana dam is situated near the village Garkheda in
Aurangabad tahsil. It is build over Sukhana river
which passed through the Chikalthana the suburb,
known for Breweries and Pharmaceuticals’ industrial
hub. It is 22 K.M. away from the East side of
Aurangabad city. The dam was constructed in the year
1968 as medium irrigation dam. Soil has been used as
bunding materials, the bund height is 16.92 meters and
the catchments area is about 21.34 Sq.km. The Top
width of bund is about three meters. The initial
purpose of dam was irrigation but latter the water was
used for industrial activities as chikalthana industrial
area grown up during 1974 to 1990.

Sampling Methods and Analysis:

During the present study zooplanklon sample were
collected monthly for the penod of one year i.e July
2008 to June 2009, At two sampling station (Station A
& B) from Sukhana dam Plankton hand net made of
nylon bolting cloth (mesh size 25um) was used for
sampling purpose. After collection concentrated
plankton sample were fixed and preserved as early as
posgible in 4% formalin. Plankton sample were
examined under compound binocular microscope and

g2

Jorficula,

identified up to genus and species level with the help
of standard literature. (Edmonson, 1963; Battish,
1992; IAAB, 1998).

Results and Discussion
Diversity of Zooplanktons:

Total number of 15,058 zooplanktons was noticed in
Sukhana dam, consisting of 23.83% of Rotifera;
28.52% of Cladocera; 44.48% of Copepoda and 3.17%
of Ostracoda during the year of 2008-09 (has shown in
fig. no. 1). The population density of zooplankton of
all recorded four groups was maximum in the summer
season and that was minimum in the rainy season.
(Table no. 2). The monthly zooplankion population
density has given in table no. |.

There were twenty nine species of zooplankton
belonging to four classes viz. Cladocera, Rotifera,
Copepodaa and Ostracoda were recorded from the
Sukhana dam. The species observed were as
Brachionus cawdatus, Brachionus rubens, Brachinous
Asplanchana  priodonata,  Keratella
cochlearis, Trichocera  svlindrica,  Branchinous
calvciflarus, Filinia epoliensis, Filinila longiseta,
Trichocera similis, Asplanchana brightwelli and
Brachionus diversicomis among the group of
Rotifera (12 specics). Ceriodaphni cornuta, Alona
pulchella, (il Moina macrocopa, Monia micrura,
Chydrous reticulatus, Chydrous sphaericus, Daphnia
carinata, Diaphnanosoma sarsi, Macrothrix goeldi
and Biapertura karua, among the group of Cladocera
(10 species). Heliodiaptomus viduus, Tropocyelops
parasinus, Mesocvelops  leuckarti, Rhinediaptomus
indicus and Copepod larvae among the grpup
Copepoda (5  species).  Liyocypris  gibba  and
Darwinula sp among the group Ostracoda (2 species).
Monthly fluctuation of Zooplankton population
density of Sukhana Dam (org/L) (has given in table
no.l.)

Similarly, Dahiwale, (2008) has described 4 genera of
Rotifers, 13 genera of Cladocera, 8 genera of
Copepoda and | genus of Ostracoda from Hussain
Sagar Lake at Hyderabad and Sukhana dam at
Marathwada respectively, (Smith et al, 2009) has
described 6 genera of Protozoa, 36 genera of Rotifers,
5 genera of Cladocera, 8 genera of Copepoda, 3 genus
of Ostracoda, 2 pgenus of larvae, 2 genus of
Brachiopod, 2 genus of Oligochasta and 2 genus of
MNematoda in Panchganga River, Kolhapur. (Rajagopal
et al, 2010) has described 24 genera of Rotifers, 8
genera of Cladocera, 9 genera of Copepoda and 4
genus of Ostracoda in Perennial Ponds of
Virudhunagar Dist. Tamilnadu.
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Table No. 1. Zooplankton population density of Sukhana Dam (org/L) during 2008- 09,

~ Sr.no. Species Jul | Aug Sep Oct | Nov Dec Jan Feb Mar Apr May Jun
T . Cladocera : sl
] 2 1 | |
. Chriocapiit 40 120 120 9 | 80 | 80 110 120/ 160 110 | 120 | 20
7 | carmua ! FOUSEA . | | : - |
2. | Alona pulchella 30 | 40 | - | 50 | 60 | - (60 | 30 | 50 40 | 50 | 20
3. | Moinamacrocopa 40 | 60 - | 50 | 70 | - 80 80 100 70 80 -
4. - Monia micrura « | 3 | - | M| e f M| < 50 - 30 -
i S0 | - | 6030 |5 |5 30,605 70 70| -
o — e ¢ ;‘e”‘:ufa!us ! - 1 ] ———
6. Chyarines | = iml{xlw|mle|~|{mwlaw]| |-~
B sphaericus | _ _ |
7. Daphnia carinata | - 20 | 10| - | - - - 30 - 40 -
8. D!qr)lhnammma o i . ! Y y " 10 50 . .
S | =)
A | Mevetvbigeel - ) s L o ) = ) o |- LA0L S0 L A0 | B0 | -
6 Biaperturaarua | 801 6 170 | 50 80| - {10 - | & | %01 %0110
i o= . Copepoda -
1, ff:;ﬁﬂf“’ﬁ‘ﬂ"‘” 30| 110 198|150 | 160 | 50 | 170 | 150| 200 90 | 140 | 60
R T o - |70 80 [10{10 70 120/ 70 120 9% | 110 40 |
parasinus | | | . |
Mesocyolops g
_3 | leuckarti o .Eﬂ bq | a0 | mp 5 G0 . 30 70 90 110 EBO | 60 a0
Rhinediaptomus ‘ 5 : : '
indicus Ml el 1 0 el LB R R A
5. . Copepod larvae 200 | 250 320 | 230 | 220 | 210 | 290 | 280 = 330 270  3BO | 160
Rotifera ;
Brachionus .
L. el i 20 110 80 | 110 90 (40 140100130 170 70 40
2. | Brachionus rubens - - 70 | 20 30 - - = | 70 ; 686 | - -
| Brachinous _ : '
l_. Jorficula e -| ) I =l | - ) |- ._5“ ol i - i
4 Asplanchana i ; . I t
R  priodonata 3 SR e 2 3 i - 30 : 3 10 -
i Keratella r :
i 5  cochlearis 60 | 20 - - 20 - 40 50 30 40 -
Trichocera '
| svlindrica . y =l 30 ¥ * ; 20 =
; dranchinous , | ] ' e
= .T. calyciflorus | 30 | 5[.1 | 3'0” ﬁ.l?l 50 | 40 70 - 60 130 100 | S0
8. Filinia opoliensis - - 1 - 13 [ 320 - {381 - | I - P I
9. Filinila longiseta - = Joag [yl w0l . VT - § A0 | B0 | -
10. Trichocerasimilis | - | 20 1 - [ 10| - [ - | - [0 | 20120 30 1 -
11 Asplanchana 3 ! '
: ~ hrighnwelli ' o Ak " - . # 40 30 40 .
Braclifonus .
% | diversicomis _ = ' 40 : 20 Bl S I 50 = 40 40 20 10
. _— 5 . Ostracoda
|1 Liyocypris gibba -1 W12 1010 - [4]3[20]30] - -
| 2. | Darwinula sp 10120 | 30 | 20 [ 30 [ 20 [ 30 | 30 | 30 | 40 | 30 -

93



Int. J. Ady. Res. Biol. Sci. (2020). T(6): 91-97

Table No. 2. Average value of seasonal density of observed Zooplankton of Sukhana Dam (org/L) during
2008-09,

| Month /Seasons  Cladocera | Copepoda | Rotifera  Ostracoda
' Rainy Season Jun . . 340 100 0
Jul | 220 410 50 1]
Aug 310 480 280 | 0
Sep 350 678 260 | 50
~ Total , 930 1908 690 100
Winter season Oet 340 620 300 30
Nov 390 59 250 0|
Dec | 140 360 | 120 .
' Jan | 340 700 | 380 70
Total : 1210 2270 1050 160
Summer season Feb 330 630 230 60
Mar 630 &EO 450 50
Apr 510 560 570 70
T May 510 750 470 20
Total 2000 2820 1720 200
Grand Total 4140 6998 3460 460
Percentage (%) Contribution 28.52% 44.48% | 23.83% 317%

Fig. 1. Zooplankten population density of
Sukhana Damn (ergL)

117
® Bainy Season
: E-E;gggg? ® Winter seazon
B Stumuner Season
s ROTIFERA
B OSTRACODA

Fig. 2, Seasonal luchation in density of
zooplankton (Cladocera)

Fig. 3. Seasonal Muctmation in dewsdry of
zooplankton (Copepoda

B Ramny Season .

: ® Winter seasoin
B\Winter season

= Sununer seasol B Sunmumer season

Fig. 4. Seasonal Macmation in density of
zooplankion (Rotifer a)

® Ramy Season
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Fig. &, Seasonal fincmation in densry of
zooplankton (Ostracoda)

B Ramy Season
BWinter season
B Sununer season

Fig. 6. Seasonal ction of Zooplankten groups
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In the present study period i.e July 2008 to June 2009
total 4140 Cladocera were recorded in Sukhana dam,
consisting of 48% in summer season, 29% in winter
and 23% in Rainy season.. The mean value of density
of Cladocera was varied from 50 org./L to 650 org./L.
the maximum density of Cladocera was observed in
summer season and minimum in rainy season.
Seasonal variation in the density of Cladocerans has
given in figure No. 2,

Total No. of 6998 Copepods were recorded in
Sukhana dam, consisting of 40% in summer season,
33% in winter and 27% in rainy scason. The mean
value of density of Copepods was varied from 340
org/L to 880 org/L. the maximum density of
Copepods was observed in summer season and
minimum in rainy season, Seasonal variation in the
density of Copepods has given in figure No, 3

Total No. of 3460 Rotifera were recorded in Sukhana
dam, consisting of 50% in summer season, 30% in
winter and 20% in rainy season. The mean value of
density of Rotifera was varied from 50 org./L to 570
org/L. the maximum density of Rotifers waus
observed in summer season and minimum in rainy
season. Seasonzl variation in the density of Rotifera
has given in figure No. 4

Total Ne. of 460 Ostracoda were recorded in Sukhana
dam, consisting of 43% in summer season, 35% in
winter and 22% in rainy season. The mean value of
density of Ostracoda was varied frem 10 org./L to 70
org./L. The maximum density of Ostracoda was
observed in summer season and minimum in rainy
season. Seasonal variation in the density of Ostracoda
has given in figure No. 5.
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It was noticed that Zooplankton population density of
Sukhana dam was maximum in summer because the
increasing  temperature  enhances the rate of
decomposition due to which the water becomes
nutrient rich similarly due to concentration followed
by evaporation in summer season the nutricnt
concentralion increases and abundant food present in
form of phytoplankton and micro-organism to
zooplanktons and minimum in rainy season because
low density during the monsoon season is attributed to
heavy flood and fresh water inflow.

Similar, results have been reported by (Rajagopal et
al., 2010) (Pandit er @/, 2007) When the observed
Zooplankton population density arranged in an
increasing order during the three seasons are:

Summer: Ostracoda < Rotifera < Cladocera <
Copepods
Winter: Ostracoda < Rotifera < Cladocera <
Copepods
Rainy: Ostracoda < Rotifera < Cladocera <
Copepods

Scasonal variation in the density of four principal
zooplankton components graphically presented in Fig.
No. 6.
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Conclusion

s It can be concluded that Rotifera were the
dominant zooplankton group in the study
period.

e It can be concluded that Zooplankton
population density of Sukhana dam was
maximum in summer and minimum in
MOonsoomn,

* The presence of species will depend on its
environmental tolerance. If competition or
predation is reduced or the food supply or
suitable habitat increased, the species will
become more abundant.
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as yel Deing made by, government offices an
industry around the world. As portrayed right
naw, Internet of things gives a thought of the
concejvable outcomes offered by various
existing and future advancements which,
together, could change the method of warking
of our social orders inside and out. It is an
advancement of our data and correspondence
frameworks that will bring about the web of
things however the acknowledgment of |oT by
the organization will be firmly connected to
regard for security and the assurance of
individual information we trust that this review
will be valuable for scientists and specialists in
the field, helping them to comprehend the
immense capability of 1oT and what are the
fundamental fields of utilization of the web of
items that are fit for changing the 10T to a dream
of research really.
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Abstract
The Indian consumers have undergane
a remarkable transformation. Just a decads or
two ago, the Indian consumers saved most gf
their income, purchased the bare necess ties
and rarely indulged themselves. In India tha vast
middle class and its most untapped ratail
Industry are the key attractive force for global
retail. Today armed with a higherincome, cradit
cards, exposure to the shopping culture of the
west and a desire to improve their standard of
living, the Indian consumers are spending like
never before. The Government of Indis was
initially very apprehensive of the Introd uction
of FDI later jt encourages by the outcome of
economic policy of 1991 in India. Retail Industry
of India is divided inta two sectors. The
Government of India was forced to hold £0l in
Multi- Brand Retail by several political parties,
Peaple those who oppose to the FOI in Muls:.
Brand Retail, feel that FDI will pose some threats
before the unorganized retail sector and will
adversely impact the small retailers, farmers
and consurers. Organized retail with it varigty
of products and multitude of malis and
supermarkets or big bazaar is fueling their
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iction. Their new menta
the growth of organized retail in India. THis paper
firstly speaks about global giant's entry to India
and their realities. Status of organized food
retailing in India with SWOT analysis and
highlights on farmers issues towards FDIin multi
brand retailing market to India. The last part
reveals the recommendations before allowing
FOlin Multi brand Retailing.etc. At present India
does not allow FDI%in multi-brand retail but
permits up to 51% in single brand retail and
100% in cash and carry wholesale trading? .The
papergathers evidence through a panel exercise
the actuai FDI toIndia during the year 2010-11.
Since 1995, Indian agriculture has grown at
roughly 2.5 per cent a year, whereas the overall
economic growthirate in this period has been
close to 7 per cent per annum..

Key Words: FOI, Brand Retailing, Impact on
Farmer in Global Arena :
Introduction:-

India is the second fastest growing
econamy in the world, It s third largesteconomy
in the world in terms of GDP and forth largest
economy in *erms of purchasing power parity.
India is the “Promised Land” for global brand
and Indian retailer & *Vibrant Economy”™ India
tops in the jist of emerging market for global
retailers and Indian retail sector is expending
and modernizing rapidly in line with India‘s
economic growth hundreds of thousands of
weekly hats and bazaars are located across the
length and breadth of our country. Foreign Direct
Investment [FDI) is investment directly into
production in country by a company in the target
country or by expanding operations of an
edisting business in that country. Foreign direct
investment is done for many reasons including
to take advantage of cheaper wages in the
country special investment privileges such as
tax exemption offered by the country as an
incentive togain tarifffree access to the markets
of the country or the region. Foreign direct
investment isip contrast to portfolio investment
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Is a passive investmerdgsh the securities
of another country such as stdftks and bonds.
As a part of the national accounts of a country,
FOI refers to the net inflows of investment to
acquire a lasting management interest in an
enterprise operation in an economy other than
that of the invastor. Currently Indian farmers face
the problem of middlemen commission agents
charge 10% from farmers for the auctioning of
produce and also deduct 10% on the pretext of
quality deficiency. Farmers spend around more
to take the produce to markets,
Foreign Direct Investment in India:-

Retailing in India is one of the pillars of
its economy and accounts 15 to 17 pereent of
its GDP. The Indian retail market is estimated to
be USS$ 500 billion and one of the top five retail
markets in the world by economic value, India
is one of the fastest growing retail markets in
the world, with 1.5 billion People. Indian’s
retailing Industry is essentially ewner manned
small shops in 2010 larger format convenience
stores and super markets accounted for about 5
percent of the industry, and these were present

only in large urban centers, India's retail and

loglstics industry employs about 40 million
Indians. (3.3% of Indian populatien) Till 2011,
Indian central government denied foreign direct
investment in multi-brand retail, forbidding
foreign groups from any ownership in
supermarkets, convenience stores of any retail
outlets; Even single-brand retail was limited to
51 percent ownership and a bureaucratic
process. Single brand implies that foreign
companies would be allowed to sell goods sold
internationally under a “single brand’, viz.,
Reebok, Nokia and Adidas FDI in Multi Brand
retail implies that a retail store with a foreign
investment can sell multiple brands under ane
roof, Opening up FOI in multi-brand retail will
mean that global retailers including Wal-Mart,
Carrefour and Tesco can open stores offering a
range of household items and gracery directly
iocansumersin the same way as the ubiguitous
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* “farmer. They are of the view that. multi brand
retailer will have their own market while local
farmer will continue with their available market
without much change in it. The rest 25% of the
farmer of the view that multi brand retailer will
reduce the purchase from local farmer hecause
the multi brand retailers will make a switch over
to commission agent. The left over 10% were
not having the detail information about the
recent issue,

Conclusion: .

Itis obvious that India, being a member
in WTO, it has allowed FDI in Multi-brand retail
also. From the above discussion, it can be drawn
that though the small retailer are not so
apprehensive about the big stores, In India we
have 11 shops per 1000 people and 1.2 crore
shops, which gives employment to about 5 crore
people. Allowing this major FDI will bring new
technology to India and it will bring proper
refrigeration technology so that wastage of food
or grains can be stopped. Why we are not
passing 'Food Security Bill' which is still in the
parliament. It is concluded that the decision
taken by the Government to allow 51% FDI in
Multi-brand Retail of Indla is a baon to its
eccnomy. but raquired the things for achieve FOI
inmultibrand retail sector Irdia as on Increased
sourcing of farm produces by local farmers,
praduct sources from same state, any Tax,
service charge on farm production I5 not
dedication.
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Solution of Second order linear differential equation using Mathematical software
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Abstract — In this paper, mathematical programming approach is used to solve second
order linear differential equation, solution of second order DE are obtained by general
solution as well Laplace Transform in the form of programming using MATLARB software.

Keywords— Second order differential Equation, Mathematical Programming (MATLAB).

Introduction

As we know differential equation has vital
role in mathematical modelling. Differential
equation is used in various fields like
Economics, Electrical, Civil, computer,
Mechanical cngineering and sciences. We
know theoretically it is solved by general
solution method (complementary solution +
Particular integral = Total solution) as well
mathematical tool ie Integral Transform
{(Laplace Transform), following are the real
life examples of linear (or nonlinear)
differential equations.

1. Linear Models with Initial Value
Problems — spring/ mass system with
free undamped motion, free damped
motion and driven motion, LRC -
series electrical circuit etc.

Linear Models with Boundary Value
Problems — deflection of a beam,
rotating string, temperature in sphere
clc.

3. Non-linear

b2

Models-
springs, nonlinear pendulum, rocket
motion, ballistic pendulum etc.

nonlingar

Atsa’am, D. D. et. AL [1] has
developed object oriented software to solve
second order linear ordinary differential
equations with constant coefficients. Ra’ft
Abdelrahim and Zurni Omar [2] has
proposed a new hybrid block method of
order five for solving second-order ordinary
differential equations directly, this method is
developed  using  interpolation  and
collocation techniques.

Araceli Queiruga Dios et. al. [3] have
proposed the students a term project that
summarizes some of the knowledge and
competences acquired during the lessons,
also described study of the software and
specific applications. E.S. Cheb-Terrab et.
al. [4] has presented an update of the ODE
ools Maple package, for the analytical
solving of Ist and 2nd order ODEs using Lie
group symmetry methods.

In this paper solution of second order
lincar differential equation model has been
studied and solve using programming
approach in MATLAB/ maple software.

L e e e e}
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Mathematical form of Second order
linear Differential equation

general form of a second order linear
differential equation as

ay" + by' +cy = f(t)
where a # 0,b and ¢ are constants, with
initial value condition y(0) = y,,y'(0) =
Yi.

To solve this IVP, general solution is
obtained (i.e. complementary function as
well particular integral) as well with the help
of Laplace transform solution can he found.

Application

To solve second order Differential
Equations, we can use general solution
method i.e. by finding C.F and P.L as well
Laplace Transforms. to solve following
second order D.E. problem MATLARB
software R2013a is used.

Ex. Solve differential equation % “+ ?5:% +
10x = 20, with x(0) = 5,52 (0) = 3

To solve this problem in MATLAB
following terms are used.

o syms — this command is used for to
create  symbolic  variables  and
[unclions.

s subs — this command is used for
symbolic substitution.

ISAR - International Journal of Mathematics and Computing Techniques — Volume 3 Issue 6, 2020

» laplace — this is inbuilt function used
to solve Laplace transform

& ilaplace — this is inbuilt function used
to solve inverse Laplace transform

e dsolve — this command is used for to
solve ordinary differential equation

MATLAB Programming with the help of

Laplace Transform

>ruymsxtsXF
b

F=laplace('diff{x(t),t, )+ 7 =diffi{x(1),0+10%x(1
1=20'5)

F=

T*s*laplace(x(t), t, s) - D(x}0) - 7*x(0) -
s*¥x(0) + s"2%laplace(x(t), t, s +
1 laplace(x(1). t, 5) == 20/s

>> F=subs(F, { laplace(x(1),t.5)'},{X])

F=

10%X - 7T*x(0) - D{x}0) + T*X*s - s*¥x(0) +
X¥ghd =—= MYz

>> F=subs(F, { x(0),'Dix)(0)'}.{5,.3])

F=

10*X - 5% 4+ T¥X %5 4+ X*¢"2 - 38 =20z
»> N=solve(F,'X")

X=

(5% + 20/s + 3BWSM2 + T*e + 10)

. W — i AT LA T IR T S ST ST S IR T AT BT T S5 G S i IR e,
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>> x=ilaplace(X)
.

G*exp(-2*1) - 3*exp(-5*1) + 2

MATLAB Program with dsolve command

5
x=dsolve('D2x+7*Dx+10*x=20",'x(0)=5"Dx
(0)=3"

X=
6%exp(-2*t) - 3*exp(-5*1) + 2
>>

Conclusion

To solve second order differential
equation MATLAB programming approach
is used by using Laplace Transform method
as well general method, with the help
programming various critical problem can
be solved.
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Abstract
In this paper, Laplace Decomposition

Method (LDM) is applied to nonlinear
partial differential equations with boundary
conditions. Numerical results obtained by
using LDM compared with the results
obtained by using Adomian decomposition
Method (ADM) and Variational iteration
method (VIM).

Key words: Laplace decomposition
method, Boundary value problems.

Introduction

Liu [3] and He [4] have worked on
Boundary value problems, they have
concluded that ADM could not always
satisfy all its boundary conditions, leading to
an error at its boundary conditions. ADM
does not vield correct approximation. But A,
M. Wazwaz [2] (2000) shows that this
conclusion is not correct. A. M. Wazwaz
solve the BVP which solved by Liu [3] and
He [4] with the help of Taylor expansion
and concluded that the by proper investment
of ADM, the exact solution can be easily
obtained for BVP of closed form solution.
However, if exact solution does not exist,
then a rapid convergent series solution is
always attainable by this method as proved
by [1]. But again Bongsoo Jang [5] (2008)
by solving iwo Boundary value problems
concluded that ADM is not appropriate

method to find the exact or accurate
approximate solution for the complex
Dirchlet boundary value problem. Liu [3],
He |4] and Bongsoo Jang [5] in their papers
promoted VIM and said that VIM is easy to
implement without producing complex term,
Adomian polynomials.

In this paper we have employed
Laplace decomposition method (o solve the
BVP’s. Mllustrative examples show that the
proposed method gave the exact solution
which is same as solution obtained by VIM
in [3, 4, 5]. In the next section we have
present the framework in a general way so
that it may be used in BYP of same type.

LDM for BVP’s

In this paper we shall consider the most
general BYP
Véu 4+ Nu+ Ru = hix,y) (1)

Subject to the boundary conditions
u(0,y) = 1), ux(0,y) =

az(y), u(l,¥) = as(y) (2)
uEx-' ﬂ) = ﬁl{}')r H}.fx, ﬂ) =
£.(¥),  ulx, 1) = gy(x) (3)
Where

@y (¥), ag (¥). a3 (), f1(x), B2 (x). B3 (x)

and h(x,y) are assumed real and as many
times differentiable as required for x,y €
R Oy O
[0,1]. Also V _ﬂx?+ﬂy2 ;
nonlinear term and Ru is a remaining linear
term. Let us write the equation (1) in the

Nu is a

B R e e L e
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following form,

atuley) _

Fxx h(.'l‘.’,}'] — Nu(x,y) -
z
Ru(x,y) — S5 (4)

Here we are going to find the solution of
given BVP in x- direction by taking Laplace
transtorm of equations (4) with respect o x,
we gel

stu(s,y) — su(0,y) — u,(0,9)
= Ly|h(x,y) — Nu(x,y)
— Ru(x,y) - “}'y':"-l’)]

k 1
u(sy) =5 @)+ @)

1
+— <[h(x,¥) = Nu(x,y)

T RH{I,}F) s '1{}.},.{1',}")]
Taking inverse laplace transtorm of abhove
equation, we get
u(x,y) =
@ () +xay () + L3 [2 Lol AGxy) -

Nu(x,y) = Ru(x,y) = tyy(x,)]]
(5)

We know that LDM decompose the solution
u(x, ¥) by an infinite series of components

ulx,y) = Enmotta (x,¥) (6)
and decompose the nonlinear term Nu(x, ¥)
by an infinite series of polynomials

Nu(x,y) = ZioAn (7)

Where A, are Adomian polynomials [1]

depending an the components
Uy, Ui, Uz Ugreonnnns 1k Adomian
polynomials are defined by

ISAR - International Journal of Mathematics and Computing Technigues — Volume 3 Issue 6, 2020

An (g, Uy, Up, Uy, cvvneen . Uy)

1 dn -
= — { .
aldan [N (Z A “)‘
n=0 A=0

Substituting the decomposition series (6)
and (7) into the both side of (3) gives
Lneotn(%,y) = ay(y) + xaz(y) +

|31 5 LalhCx, ) = Biong A —

R0 Un(5,)) = Zitmg tnyy (5, )]
Comparing the both sides of above equation,
we get the following recurrence relation
ug(x, y) = a; (¥) + xaz(y) +
13 [ Laln e 1] @)

Uper (X, ¥) = = L3 ;l'fi‘x[‘q'u +

Run(xy) +ungy )] mz0 )

Once the components u,(x,t) are
determined by the above recursion, the exact
Oor gpproximate

solutionu(x,t) in a seres form is
immediately obtained.

Numerical illustrations

Example 1.
Consider the BVP

auy®
'i'zu-ir(a;} =2y+2*0<xyv<1
(1.1)
Subject to the boundary conditions

u(0,y) =0, uw(0y)=a u(ly=
y+a (1.2)
u(x,0) =ar, u,(x0)=x% u(x,1)=
x(x +a) (1.3)

Where a is constant , by comparing the
above problem with the most general BVP

2
(1. We get Nu= [j—y) , is a nonlinear

I ——————
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term and h(x,y) =2y +x* is a source
term and the linear term int this problem is
LETD.

By the LDM for BVP explained in
Section 2, we get the following recurrence
relation

up(x, ¥) = ax + yx* +—;—u x® (14)
Unsy (X, Y) = — Ly Li; L.t'{‘q!"l k
uﬂ},},(x.y)]],n =0 (1.5)

The first few Adomain polynomials 4, that
represent the nonlinear term (%E)
defined by
Ay = uﬁy,
Ay = Zugyuyy,
Ay = 2ugylizy, + Uuj,
From the recurrence (1.4) and (1.5) we get,

uy(x,v) =ax+yx2+ix“
iy 30

1
UI{I,}’) i L;‘ [F LIIA{] +Hn},},(1’,}"}]

1 .

1
P

30

e E |
Uz (LJ"] e Lxl IE'E'Lxlﬂi + Hj}r}r(I,_]-"}J f

sl ok
=L L—}_ Ly|2ug 1y,
+ ul}-'y[x-}'}]]

1
3_2 Lx[(.‘fz)(ﬂ]

:—L;i

+n]] -0

ISAR - International Journal af Mathematics and Computing Techniques — Volume 3 Issue 6, 2020

Similarly, u; =0,u,=0..and so on
Substitute the values of
Ug, Ha, Up, U, e venn . Ugin (6), we get the
exact solution of nonlinear BVP (1.1), which
satisfies all boundary conditions (1.2) and

(1.3).
1

1
= 2 S e
u(x,y) =ax +yx* + 56 & ~g*

= axyx® =x(yx+a) (1.6)

L

Example 2.
Consider the BVP
Viu—u=2e77%,in (0,1)* (2.1)

Subject to the boundary conditions

u(0,v) =0, u 0,y)=a, u(ly)=
g™y (2.2)
u(x,0) =x%, uy(x,0)=

~x, ule1) =X (2.3)

In the given BVP Nonlinear term Nu is zero
ecneral linear Ru = —u, and source term
hix,y) = 2e7Y,

From the LDM for BVP's explained
in Section 2, we get the following recurrence
relation with help of equations (8) and (9).

uo(x,y) = L[S L, 12¢]] =
3";1 (2e™) = e ¥x* (2.4)
Unsa (2, ) =~ L.‘Trl [;15 Ly [urt =

u,m,]],n >0 (2.5)

Calculating each component of the
decomposition series (6) yield
el y) =27 7!

1
w(x,¥) = — L7} [S—zf*xi“u = “ﬂy:vl]'

ISSN: 2455-7984
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1
= - L;T' L'_z LIJ_E -}'IZ

= E—r,,;z]]

=)
From the recurmrence relation (2.5) , we can
easily see that , uy; = 0,u; = 0...and by
putting these values in (6), we get
wlix, v} = x g™ (2.6)

Which is the exact solution satisfied all
given boundary conditions (2.2), (2.3). It is
worth nothing that only in ene iteration vield
the exact solution.

Conclusion

This  article, Laplace decomposition
method(LDM) is applied to solve nonlinear
partial differential equations with boundary
conditions in x direction by taking Laplace
transform with respect to x.

The results of two examples are compared
with VIM [2, 3, 5]. The results of these two
examples tell us that both methods LDM
and VIM can be used alternatively for the
solution of higher order boundary value

problems.
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SWOT Analysis and Academic Libraries: Current perspective
Mrs. Raykar Durga Dr. Somtakke Shivaji

Abatract
In this paper SWOT Analysis and its relation to academic libraries arc discussed. This study is a qualitative and
descriptive study on SWOT. SWOT Analysis will be examined from a historical, theoretical, and time frame
perspective as an efficient situation analysis ool that is used in marketing, public relations, advertising, and any
other area that requircs strategic planning. SWOT Amalysis is a method of analyzing the ‘Lﬁtrengths,‘
‘weaknesses,’ ‘opportunities,’ and ‘threats' that are present in an cntity, a strategy, a project, an individual, or a
business operation. Here the attempt is to describe What is SWOT Analysis, how to do SWOT Analysis, Iis
limitations and alternatives, and finally its relation with academic libraries with the help of related litcrature, cte.
Keywords: SWOT Analysis, Arademic Libravies, Strategic Planning

Introduction

The majority of all sectors today participate in strategic planning. Strategic planning is a method of
assisting all sectors. By assisting throughout the distribution of resources to accomplish goals, an institution may
become more efficient. Tt's a component for successful management. It is, in other words, a component of
strategic management. Strategic planning is, in reality, necessary for effective srategic management.

The rtesearch, decisions, and behaviour that an institution makes in order to build and maintain
competitive advantages are referred to as strategic management, The strategic management method consists of a
series of evaluations and decisions that can help an institution to select a “right plan,” or one that creates
competitive advantages.

Vision is the starting point. A vision of the future is a depiction of what might happen in the future. Itis a
description of an institution wants to achieve futurc position. Task will be thc next step in the strategic
management process. The long-term purpose of an institution is its mission. Mission statements define what an
institution aspires to be in the long ran as well as what it wants to avoid in the short term. The third step in the
strategic management process is to set goals.

The external and internal review phases of the strategic management process, also known as SWOT. An
Institution can identify the eritical challenges and opportunities in its own environment by performing an
cxternal review, It also considers how competition is likely to evolve in this setting, as well as the consequences
of that evolution for the challenges and opportunities that an organisation faces. Internal analysis helps an
institution to determine its organisational strengths and weaknesses, while external analysis focuses on the
environmental challenges and opportunitics that an institution faces. It also aids an mstitution in determining
which of its resources and capabilities are most valuable.

Ohjectives

1. Tointroduce SWOT Analysis

2. Toreview the status of Academic libraries

3. Toidentify SWOT of different Academie libraries
What Is SWOT Analysis?

SWOT Stands for Strengths, Weaknesses, Opportunities and Threats, SWOT Analysis used to get best
advantage and to reduce the chances of failure by understanding what are lacking and eliminating hazards.

This strategy is based on a business environmental study, which compares the company's strengths and
weaknesses to opportunities and challenges in the market environment (external or market analysis) (internal or
company analysis). Tt's achicved with the support of a SWOT matrix, which can aid in the development of
strategies for maximizing current opportunities and identifying and containing potential threats in real time.

How te do SWOT Analysis?
SWOT Analysis can be done through its following matrix.

1. Strengths:
What do you do well? ¢
What unique resources you can draw on? . > '
What do others see as your Strengths? . o
Weaknesses: - o
What could you improve? :-.._ '

What do you have fever resources than others?
What are others likely w sec as Weakness?

. Opportunitics:

What epportunities are open to you?

What trends could you take advantages of?

How can you turn your strengths into your opportunities?
Threats:

What threats could harm you?

What is your competition doing?
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What threats do your weaknesses expose to you?
Limitations and Alternatives of SWOT Analysis:

When conducting « SWOT analysis, keep in mind that it is just one step in the overall business planning
prmcaa]; To make decisions regarding complex issues, you'll usually need to conduet more in-depth analysis and
research.

Rmbu that a SWOT analysis only considers issues that can be classified as a strength, weakness,
opportunity, or threat. As a result, using a SWOT analysis to address uncertain or two-sided variables, such as
factors which can be either a strength or a weakness or both, is difficult
Limitations: It's possible that a SWOT analysis is limited because it:

Things aren't prioritized
Does not have alternatives or altemate options
Can generate a lot of ideas but not help you choose the right one
Can generate a large amount of data, but not all of it is useful.,
2 Alternatives:
SCORE Analysis (Strengths, Opportunities, Aspirations, Results)
NOISE Analysis (Needs, Opportunities, Improvements, Strengths, Exceptions)
Improvement Venn Diagram
Feedback from users
Quarterty meetings to discussed progress

The SWOT review, on the other hand, has flaws. First and foremost, il necessitates extensive study
because you would need a great deal of knowledge about your business and its market climate. Furthermore,
both the selection of the evaluated categories as well as the subsequent assessment and weighting are subjective,
which may lead 1o findings that are skewed. Keep in mind that the SWOT review outlines the current situation
and allows you to derive future changes and interventions, but it does not constitute stratepic planning in and of
itself.
SWOT Analysis in Academic Libraries: .

Jagtar Singh & Trishanjit Kaur (2009) discussed in their paper that academic libraries future is in our
hani_ﬁuﬂm-dim;gdknwdedgu paradigm, present and future scenario, strategic response etc. In knowledge
paradigm author wrote sbout NKC (National Knowledge Commission). NKC focused on access to knowledge,
knowledge—concepts, knowledge-creation, knowledge application and development of better services means
expansion, excellence and inclusion but it expect support from library. In present scenario regulatory bodies like
UGC, AICTE, DTE formed for capacity building but without libraries it is not possible. Lack of good
infrastructure is the weakest point in capacity building. ICT is the opportunity and challenge for libraries means
paradigm shift from traditional to digital or wvirtual. Shared subscription, library consortia, institutional
repositories, and open access archives are the outeome of our strategic response therefore SWOT Analysis and
Gap Analysis are important factors. Generation, acquisition, processing, storage, disscmination, and use of
knowledge and information are stages of information life cycle. Collection management, knowledge
organization, digital preservation, online searching, content manapement, knmowledge management, and
promotion of library are the challenges. Finally author conclude knowledge base, pertinent skills and proactive
positive mind set are essential factors for future academic libraries.

PK. Suresh Kumar (2012) examined in their paper marketing of information products and services is an
integral part of administrate. In knowledge paradigm muthor wrote about NKC (Mational Knowledge
Commission). Access to knowledge, knowledge-concepts, knowledge-creation, knowledge application and
development of better services are important factors in lmowledge paradigm. Expansion, excellence and
mnclusion focused by NEC but need suppori of libraries. In present scenario library infrastructure is the
weakness of Hbraries so libraries should build up their capecity. ICT is opportunity and Chall in fromt of
libraries. Shared subscription, library comsortia, institutional repositorics, and open access ives are the
challenges therefore SWOT Analysis and Gap Analysis of libraries is_important. knowlegge. base, pertinent
skills and proactive positive mind set are the essential components ufu-!lmm;tmtlibnﬂ-ﬂnuﬂy author
conclude with our foture library must be a hybrid library which must be user- centred and explert-assisted.

Kumar, P. K. 8. (2012) describe in their paper about objective analysis of SWOT Analysis of four
umiversity libraries in Kerala named Kerala University Library (KUL), Mahatma Gandhi University Library
{MGUL), Cochin University of Science and Technology Library (CUSATL) and CH Mohammed Koya Library
of University of Calicut (CHMKL). Author studied Strengths and weakness in terms of the collection, staff
strength, qualification of the staff and infrastructure. Also, author studied Strength and Weakness taken from the
Chief of Each Library. Author studied SWOT on the moking bases and found strengths like Experienced and
gualified staff, Geographical position, Collection, Special Collections, Funds, Infrastructure, Membership, IT
facilities, Information Products/Services Customer Care, etc. Weakness identified like Shomage of staff,
Insufficient Investment, Space problem, Lack of infrastructure, Absence of Librarian, etc. Author discussed
separately of each library. Opportunities and threats discussed by author Commonly new academic initiatives,
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new sources of funds, Cooperation and Consortium, Technology, etc. Author conclude with all libraries has
positive opinion towards marketing but no one library have specific funds for marketing of information products
and services.
Miteshkumar Pandya (2012) represent in their paper about clowd computing and its use in library. With the help
of SWOT Analysis author discussed advantages and disadvantages. Cloud computing (in context of library)
means internet based soft copy of resources and managed by third person. Author describe application, storage
and connectivity are main parts of it. Also, author discussed special features of cloud computing like Elasticity
and Scalability, Multi-tenancy, Energy consumption, Reliability, Security, Consumption based billing, Data
Management, Managing Cloud Activities, Self Service Model, etc. Ex Libris, Polaris Library Systems, Dura
Cloud, etc. are Service providers of Cloud computing for libradies. Cost effective, Flexible and innovative,
Round the clock access, Simplified Cost and Consumption Model, Enterprise Grade Services and Management,
Faster Provisioning of Systems and Applications, Simplicity of Integration, Highly Secured Infrastructure,
Compliant Facilitics and Processes, Flexible and resilient in disaster recovery, reduces hardware and
maintenance cost, etc. are strengths and opportunities of cloud computing-based libraries. Risk or data loss,
Failure in compliance, Constant connectivity required, Dependency, Quality problems with cloud service
provider, Time and Budget Constraints, etc. are weakness and threats found. Author conclude with in future the
use of cloud base libraries may increase.

N.A, Hazidah and NN, Edzan (2012) put on display the strategies used in marketing and promoting the
University of Malaya Library (UML) effectvely. The SWOT Analysis is used to generate strategies and actions.
Identification of SWOTs is essential becanse subsequent steps in the process of planning for achieving the
selected objective may be derived from SWOTs. Author also gave information on UML (University of Malaya
Library) and explained why promotion is crucial by giving other authors' views. Collection, seating capacity,
location, New technology such as QR code for mobile access, SMS, qualified staff, etc. Are strengths, OQut-dated
structures, Limited parking area, etc. Weakmess. Different types of training and educating users program, active
participation in research, Interlibrary loan and document delivery services, Library publications, outmreach
program, Introducing different reading areas for different purposes, ctc. are opportunities, High subscription,
lack of responsibility of borrow material, ete. are threats. Finally, author concluded with existence of resources,
facilities and services that exceed users’ expectations, it goes to show that the Library has cffectively promoted
IS 5ETVICES.

Dharmaraj K. Veer and Santosh D. Kadam (2014) emphasizes in their paper on different facets of SWOT
Analysis in context of libraries. To know the strengths of libraries should list out the positive things. To know
weakness libraries should list out harmful things. To know opportunities in front of libraries, libraries should list
out helplul things. To know threals in front of libraries, libraries should list out obstacles. Author selected
engineening college libraries in this study. Author suggested ways & Means for quality services and facilities for
engineering college libraries specially for Marathwada region. Qualificd librarians, IT knowledge, traiming
programmes, Separate Reference Section, good collection, proper administration, e-services, elc. are strengths.
Lack i.:nf uniformity, lack of independent Library Building, Inadequate Technological Facilitics, Finance, Not
accredited by NBA, etc. are weakness. independent Library building, technological facilities, OPAC, Web-
OPAC, c-consortia, Accreditation from, user Education, etc. are opportunities. Inadequate Library Finance,
i{_igh Subscription rates of e-consortia, Increasing costs of publications, etc. are threats. Finally author conclude
with SWOT Analysis lead automatically to useful changes in the structure or functioning of libraries.

V. Kadam (2017) exposed in his study about barcode-based library management sysiems. It's a case
study. In this study, author chooses a library of Dr.BATU, Lonere. Also, the researcher used SWOT analysis for
getting the actual picture afier implementation of bar code. While studying researcher found Strengths like Mini
tag size, Negligible data entry error rate, Low-cost tags, Low opcrating cost, Speedy check-in and check-out
process, No queuing up at check out/check-in counters, Save time of the borrower and the staft, High-speed data
catry, Supported by many suppliers, Reduces staff daily routine work , Improves efficiency offthg: management,
proves mformation availability, Tmproves the image of the organization, Better for even Smalk iness, Bar-
coding facilities stock verification of books und journals, Simple process for stock verifieatigh, etc. Weakn
like high cost of Scanner, Printer and overhead due to cost tags m volume;*Unlike RFID [ﬁ qun;;;
Identification), it has no theft detection function, Scanning problems due to physically damaged label, CCD
Slcannr.-r problems, Selecting the distance between the bar code and the CCD Scanner, Tallying borrower's
signature every time at the circulation counter, Compare to successor techmology like RFID, defective labels
always lead to wrong/no reading of data, Laminated barcode library identity card are required, Less capacity,
ele. Dppclmm:um like prospect for development, Extending library opening hours, Implementation of this
system in other departments of University e.g. smadent section, Account section, Starting new small Bookshop in
the library, ete. Treats like Loss of employee jobs, Choose RFID or Barcode.

Pengfei Ji, Xiaozhu Zou and Zhi Li (2017) presented in their paper about Patent information service
strategies of university librarics with the help of SWOT Analysis. University libraries have a lot of literature,
comprehensive professional knowledge, enough funds for equipment, scienlific research environment, elc,
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which are important for patent information services means sirengths. difficult to understand the details of patent
technology, lack of market awareness, most, lack of professional traming system, etc. are weaknesses.
According to the principle of complementarity SO strategy, WO strategy, ST strategy and WT stratcgy are four
countermeasure strategics. Author listed Integration of existing resources, Carry out a variety of promotional
aclivities, Increase the degree of opening to the society under SO strategy. Establishing a patent information
management system, Improve the quality and ability of librarians listed under WO Strategy. Establish patent
database, Library cooperation with patent agency listed under ST strategy. Improving consciousness, increasing
investment, improving rules and regulations, training professionals in libraries, novel and anthoritative services
listed under WT strategy.

Darandale, A. G. (2017) submitted in their paper National Digital Librarics SWOT. Author gave some
examples of Digital Libraries like Nalanda Digital Library, Vidyanidhi ngital Library, ERNET, Indian Institute
of Science, Banglore, Kalasampada, Flectronic Thesis and Dissertation Digital Library, INFLIBNET,
Librarian’s Digital Library, Raman research Institute, National Library of India. The aim of this study is to find
strengths and opportunities in comparison with other digital repositories. The advantages and disadvantages
described by the author in this article are as follows: wider dissemination of information, global visibility, single
location content, professional visibility, Open access, global search service, etc. Educational material from
ptimary to post-graduation, more than 60 types of teaching resources, availability in more than 70 languages,
Variety of reading material-video lectures, global classical books, journal articles, thesis and sudio books, Free
of charge and easy to register, Android mobile phone app availability, etc. are strengths. Not produce its own
data, Sometimes time consuming, Current issues not available soon, Browsing start with Hindi, English and
Bengali language, sometimes printing limitations, full text access sometimes required permissions, etc. are
Weakness. Information access with democratic nature, without personal bias, info from worldwide, etc. are
opportunities. Electricity, internet, may decrease the print format reading, etc. are threats.

Xiaofang Qiu (2017) discussed SWOT Analysis of private College libraries and its development strategy.
Library works according 10 changes and requirements of the market, establishing a solid foundation for the
development of skills, fcxible and efficient management system, determine the features of libraries according
to teachers, school funds, cultural and economic development in the place where the school locates, etc. are
strengths of libraries. Development unstable, especially the teaching body, lacking mental preparation for the
massive investment, the books and reference materials are insufficient. And the space in the library is narrow to
develop further, etc. are Weakness. The national policies provide broad space for the development of private
higher education, train scademic, research-oriented and design talents, etc. are opporfunitics. Parents
misunderstanding about education, faces fierce competition, etc. are a great threat. Author also suggested
development Strategies like Expand Financing Channeis to Guarantee, A Stable Capital Source Integrity Is
Important to Create A Good Reputation of Libraries, The Government and the Society Support the
Development.

Anna Kaushik (2018) gave aims to conduct a SWOT analysis of massive open online courses (MOOCs)
in library and information science in order to identify and understand different insi ghts and best practices. This
paper is a review paper. Author put different opinion of different authors from a different point of view like
SWOT Analysis of MOOCs library is useful to know professional needs & their poiential, SWOT helps to note
lack these tools to develop competencies and skills in library, SWOT analysis of MOOCs in connection to
observe it is belpful to improve medical cducation or nol, reputation was one of the main factors to cngage in
MOOC activities, etc. after study author found MOOCs provide great flexibility and reliable platform to
upgrade their knowledge, it is helpful in promoting information literacy, etc, are the strength of MOOC. Drop
rates of learners, lack of authority and quality, High development time and cost, Copyright issues, Language and
cultural differences, etc. are weaknesses. Building reputation through networking, free access and Building
professional development, eic. are opportunities. Fair use, Retum on investment, Disruption in m.-.lma el
traditional courses, Sustainability, etc. are threats. :' a

Kadeeja Banu C V and Nusrath N (2018) analysed in their paper Fargok College Libfacygon: the bases of
SWOT and with the help of questionnaire and interviews. This library is one of#he best libraricsad the state of
Kerala. From Questionnaire author realised basic facilities such as circulation counter, space, r{_aading table ?u:ld
chairs, OPAC, drinking water, toilet also textbooks, reference books, nEWSpapers, grf-n:nl perindicals, Euh_}ﬂi_.‘.t
journals, books for competitive exams and question papers necded by users of such library, Also total nnallym
shows that users need services such as display of new arrivals, issue and retum, newspaper cl.ippl?g services,
digital library, personalised information service, reprographic service, translation service and online mﬂmumm
service, assistance of staffs, orientation programs. College library building construction, good collection, 1lili'nh:
range of electronic resources, DDC classification, Koha software for house-keeping operation, many services,
ete. are strengths of Farook College Library. g 1

Roseline Bawack (2019) put forward in their paper about knowledge management in academio libraries
with the help of SWOT. Misunderstanding of the concept of KM, lack of knowledge sharing culture, reluctance
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of librarians to embrace change, lack of skilled and competent staff, lack of incentives for innovation and
knowledge sharing, lack of commitment by management, lack of motivation for collaboration are the mﬁn
reasons behind this study. Author used surveys, questionnaires, observation, focus groups and interviews with
students, library staff and others. Hybrid and robust collection, electronic resources, qualified and competent
library staff, présence of adequate statc-of-the- arl technologies and tools to drive KM processes, fluid
communication, knowledge sharing culture, membership in a library consortium, cooperation ties wijh other
university libraries and networking to share resources are strengths found. The weaknesses of a library mnludes
lack of qualified, competent and adequate personnel, lack of digital and electronic resources, lack of digital
space, lack of commmnication with management, inadequate and obsolete technologies and infrastructure.
technological developments, ehanges in the external cnvironment and operational changes may be opportunities
or threats. giving formal training programs and demonstration on how to use selected library software to stafT,
open access movement, digitization of library collections, building and managing institutional repositories,
availability of infernet and effective usage by staff and students, library website, users’ needs etc. opportumities
found.

Conclusion:

The lot of studies cxamining the SWOT approach reveals that relying solely on SWOT in strategic
planning is inadequate. According to academic studies on the topic, the efficacy of SWOT can be enhanced by
combining qualitative and quantitative techniques. A varicty of academics have introduced new analytical
approaches to use in conjunction with SWOT analysis, and others have suggested altemative methodologies.
Although there has been a huge amount of academic research on SWOT, little attention has been paid to
umderstanding the method's historical emergence, benefits, and limitations. This article aims to reveal a simple
understanding of the methodology, as well as recent mcthodological changes. SWOT studies of academic
libraries may help for further progress of the libraries.
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