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"I FSeeardier A e Aduie &3 30T AT I RPN tF amrfees-
3N T=dia" e IrFerear AT FITE Iegise HDI @t qRUIA 0T HATRSH-
NfiF weaar iy A0 IO 3P Dicearda AR RERE &8 30T AT
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I A FESEROAT AT FHTSNR-31TF efehld Aedr amar qasd wds
HAFA IAGUATAET 30T Ao aIfAeferdr areduard 3eR& Fguld HH Fd, ]
ScUeeATl OTa IfOT FRIEREAr yder § Fodror T Shaerear uraad Avige
A, TTEH $STAT WANTA AT AElfoie-3e Uk f3eaur &%, & Hee
AT fasrar Fanic aifaefiear serrsvarer 0T gEAaT o YRor FYRoTEAT
T NBEUIET FTeT .
GRIA, BT 3ATH WATSNR-HTF TP Il foreearaia Adl faema Adens
&5 WO A ged auraeh #dn AEd e gae fauRe sewe snfor
URUIATS! &1 FIIAISe e, A1 FAYAT ISfSC TEAT #A1e IO ARad fArarer
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HERTTT ey 31) AAHT AT GaFRE IHTEAUN FOITEIS AAT IR Fofar
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FEcdY 3R, AT IFATETET AeATorE-3ne el Amdr famarar aRome aomar
fRAETOT, Seqe 0T HRTT Tediaege Faesel vard Hal. ey tRorhcdiar fawedar
g FROTTETET O AAHEN Qredd BT AeAT SUATHIS FEHAGUF URYT FIR
FOATd ARG HAle.
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1. 3T reeTrdier g0, 309 3T HRET AWE HDI T YHIE RO

qrATSI-3NTF Tes @y nfor i e oL
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IERLGE mmaammﬁwmmmu&%mm
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mmammmmmmﬁmmwmam.
IR )
W eraw (Ho): 3rhiem fSegara wamfom-311s e (Raor, Icqe 30T 3RYY)
mmm%ﬁaw(HDl)Waﬂm@mmw
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gfeeraer fageryor
I 0282 n 200
r 0.531 k 1 '
Dep. Human  Development  Index

Std. Error  0.583  Var. (HDI)

ANOVA table
p-

Source SS df MS F value
Regression 264199 1 264199  77.83 [5.886.1
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i
Residual 67.2156 198 0.3395
Total 93.6356 199

confidence
Regression output interval

std. t p- 95% 95%

variables coefficients _error __(df=198) value __lower _ upper
Intercept 0.7142 R
socio-cconomic. | F5I88ES
factors. . ! 0.5422 0.0615 8.822 16 104210 0.6634

fareeiyon:

gfaeee Reawor oRuma gdifdaa & gmfes-3nides gew  (FRefor, 3cea  3for
IRTY) THIEATUOT el Segardiad Adr e fAdad (HDI) FhRRaAdd waredr
3G A% (R? = 0.3¢R) Hgd.

©.43t AT WEHH VN () HATGH-3AF gea 0T HDI FieArdlel U ALAH Holdd
GERIcA® WU FRT aarl T 3 34 QAT f FTHeH WAIG-3R geh
FURAT dHAH TSI FhI3R Gdlel aredd.

RT3 REw A9 A ANOVA dacue edifdearsmml faewr Ade
wiftudraesear Ageaqol AR, 9.CCE-t6 TAT p-AeUTHe bb.¢3 I F-Hifeadhr gfaa &d
&1 e AT e AlsAdT Jolad HDI FRIBRALS Reaadr FIse .

gfeRTHa IOTH GHETUT HAl, AIAISH-3R TChArs! UNE o.0683 TAT AIAH
TEE 0.0¥R AR, § AONF FRAA Al H, WANTR-3IF geehiAed (R, Jedewr
O HRT) TAF Th-gfAe AIERTSY, TTEINRT THIIN 0.9¥33 FfAcH areuardr 3dam
3TE.

FrATo-3E ge O (o490 o ©.663Y) IS IMcATARTH HEAR I FAASE
X A, & gAY Y HDI a¥ FATSIS-3TTF aeahiar THId 9% McATARaE FavraR
FITETHIAESTAT AgeaquT 3. Al HY @1 I HAUT e e ARE Al 0T
AT forsawd Fg Al FT 3er Seedndlel arEfoen-3TaE gewR 0T HDI A
ARier, T foreeardiar Ay fawr fAdenis (HDI) FhI3REY AHAToS-3nfde gesar
(RYe7or, Feeal 30T 3RT) ATV FHRICHS THT HACA A9 Ifavma fazersor
T T FAEA U I FeT .

amer-
t. WATSIS-anfd® ged anfor HDI Fieardid deatr: AT fRewor Imhrer Sregarder

AASE-3dF ued (Re0T, 3cuea 0T 3REY) nfor #AwE fmm @daw (HDI)
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. WATOS-HF TeaHd ANEE: ATATOS-3Nf0F geh THEATuo rpien fSreeardrer
TIEI FRIRAUT AR A.R% T FIST FAK. ¢ GOd X i Aeorn, e
3O HRITITCHT FUROT THoT AlFel e qRomA aredquard Ageaqol Alerer &ard.
3. WHIG HTHR: FANGSH-3NF vehiardr wfaewe ois gfaa axar 1, amrfos-
I vewmed Tl tE-AfAT e T FRRRAE 0.9yR gfAe ardel wafta
HIE. & TS IROTH FURUATER Afor-3e fErrear Ageaqul WaraR S
T

s

T AT fAshy eplem Segardial AEdr @y Adens (HDI) FTRI3RaT Artfos-
IMAF Tehiar wervfa yaa usdr A1 IEader AT SRS HaRH XIS &dTd.
AT Fsradrd.

FRITOTCer JFauyeh, S T GTARCT & URoT 3T i welffer fAedr oy, A
Hisadl arefavarard Y FETfSiE-3ne AemTer e JUArEdr IEdd IR,
TATAYATY, T ScqeaATdl Urdadl areaol IO FRET JAAEY Jaer JUROT AT Jegeme
Helel ITRH AT THUT il 0T Hrerdl fasra TROMT FUROATATST HgeaquT 3ed.
FaHATAE fAEH UROTAT WedTes SUTHAT gEaaiia W edrd. fRAST0T, 3cdes o
IRITT 9RUMH FURUATER w&T Hiad &eed, ol ARG Ahmd oo urdedr
TmevATATSr 3o Aefrer Ifgarenr Fearor aefAvarardr FF S .

UHUTH, §T A A b 97 Gl FgUE WATSR-31T06 geahiar daifa
FOGA Aged IFURTAT FXar HIor e Sreeardia aead e 3nfor shaarr st
GURUITATST FfEde LROT 0T FEATITeAr IRS X &al.
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fieror anfor Fhrew REmmed aavs: s Seearde AFaEAYT weRar o3
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sfader Ay @ar HRd WOR sRdUeRs IR daT FEHA A S Aedr
fararear aRumAAL TRl gUROT @5 e,
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The National Education Policy-2020 of India is the evidence of our changing
intention to create the system to cater the needs of changing world. Education is
the basis on which intellectual ability of the children is developed. The education
is of prime importance when it comes to the inculcating the cultures. teaching,
and learning. The ability of a country to prosper is understood by the innovation
and education adopted to grow. The use of technology to develop the human

Technology, capital and to maximize the talents of the people. The Agenda for Sustainable
Development Goals will be achieved when the NEP is properly implemented.
INTRODUCTION: 2030 Agenda for Sustainable Development can be

Education is fundamental for achieving full human
potential, developing an equitable and just society,
and promoting national development. Providing
universal access to quality education is the key to
India’s continued ascent. and leadership on the
global stage in terms of economic growth, social
Justice and equality, scientific advancement,
national integration, and cultural preservation.
Universal high-quality education is the best way
forward for developing and maximizing our
country's rich talents and resources for the good of
the individual, the society, the country, and the
world. India will have the highest population of
young people in the world over the next decade, and
our ability to provide high-quality educational
opportunities to them will determine the future of
our country.

The global education development agenda reflected
in the Goal 4 (SDG4) of the 2030 Agenda for
Sustainable Development, adopted by India in 2015
- seeks to “ensure inclusive and equitable quality
education  and  promote  lifelong  learning
opportunities for all™ by 2030. Such a lofty goal will
require  the entire  education system to  be
reconfigured to support and foster learning, so that
all of the critical targets and goals (SDGs) of the

achieved (Aithal & Aithal, 2020)

The world is undergoing rapid changes in the
knowledge landscape. With various dramatic
scientific and technological advances. such as the
rise of big data, machine leaming. and artificial
intelligence, many unskilled jobs worldwide may be
taken over by machines, while the need for a skilled
workforce, particularly involving mathematics,
computer science, and data science, in conjunction
with multidisciplinary abilities across the sciences.
social sciences, and humanities, will be increasingly
in greater demand. With climate change. increasing
pollution, and depleting natural resources. there will
be a sizeable shift in how we meet the world's
energy, water, food, and sanitation needs. again
resulting in the need for new skilled labour,
particularly in  biology. chemistry., physics,
agriculture, climate science, and social science. The
growing emergence of epidemics and pandemics
will also call for collaborative research in infectious
disease management and development of vaccines
and the resultant social issues heightens the need for
multidisciplinary learning. There will be a growing
demand for humanities and art, as India moves
towards becoming a developed country as well as
among the three largest economies in the world.
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The Vision of this Policy:

This National  Education  Policy

education system rooted in Indian ethos  that
contributes directly to transforming India. that is
Bharat, sustainably into an cquitable and vibrant
Knowledge  society, by providing  high-quality
education to all, and thereby making India a global
knowledge superpower. The Policy envisages that
the curriculum and pedagogy of our institutions
must develop among the students a deep sense of
respect  towards the Fundamental Duties  and
Constitutional values, bonding with one's country,
and a conscious awarencss of one's roles and
responsibilities in a changing world (Ahuja, 2023).
The vision of the Policy is to instill among the
learners a deep-rooted pride in being Indian, not
only in thought, but also in spirit, intellect, and
deeds, as well as to develop knowledge, skills,
values, and dispositions that support responsible
commitment to human rights, sustainable
development and living, and global well-being,
thereby reflecting a truly global citizen.

Higher education.

Quality Universities and Colleges: A New and
Forward-looking Vision for India’s Higher
Education System

1. Higher education plays an extremely important
role in promoting human as well as societal
welibeing and in deveioping India as envisioned in
its Constitution - a democratic, just, socially
conscious, cultured, and humane nation upholding
liberty, equality, fraternity, and justice for all.
Higher education significantly contributes towards
sustainable livelihoods and economic development
of the nation. As India moves towards becoming a
knowledge economy and society, more and younger
Indians are likely to aspire for higher education.

2. Given the 21st century requirements, quality
higher education must aim to develop good,
thoughtful, well-rounded, and creative individuals.
It must enable an individual to study one or more
specialized areas of interest at a deep level. and also
develop character, ethical and Constitutional values,
intellectual curiosity, scientific temper, creativity,
spirit of service, and 21st century capabilities across
a range of disciplines including sciences, social
sciences, arts, humanities, languages, as well as
professional, technical, and vocational subjects. A
quality higher education must enable personal
accomplishment and enlightcm.ncm. co.nstr'uctive
public engagement, and productive contribution to
the society. It must prepare students for more

anvisions  an
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il1s and values will be incorpurated at cach Sage
shills e, from pre-school to higher education,
‘l" ":\"'”':;:‘r' wocietal level, higher education Must
;;|'|;|'|\|L‘ the development of an cnlighlcncd. Socially
Conscious, kmmchgcnhlc,L:\n.d f&l!!cd nation thy
can find and impiement robust solutions to its gy
problems. Higher education must fonn‘ the basis for
knowledge ~creation and  innovation thereby
contributing to a growing national economy. Tpe
purpose of quality .hlghcr cducation is, lh.crcl'ore_
more than the creation of greater opportunities for
individual employment. [t represents the Key 1o
more vibrant, socially engaged. cooperatiye
communitiecs and a happier. fohcsivc. cultured,
productive, innovative, progressive, and prosperoys
nation.
Some of the major problems currently faced by
the higher education system in India include;
(a) A severely fragmented higher educational
ecosystem;
(b) Less emphasis on the development of cognitive
skills and learning outcomes;
(c) A rigid separation of disciplines, with early
specialisation and streaming of students into narrow
areas of study;
(d) Limited access particularly in socio-
economically disadvantaged areas, with few HEIs
that teach in local languages
(e) limited teacher and institutional autonomy;
(f) Inadequate mechanisms for merit-based carcer
management and progression of faculty and
institutional leaders;
(g) Lesser emphasis on research at most universities
and colleges, and lack of competitive peer reviewed
research funding across disciplines:
(h) Suboptimal governance and leadership of HEIs;
(i) An ineffective regulatory system; and
(j) Large affiliating universities resulting in low
standards of undergraduate education.
This policy envisions a complete overhaul and re-
energizing of the higher education system 1o
overcome these. challenges and thereby deliver
high-quality higher education, with equity and
inclusion. The policy’s vision includes the
following Key changes to the current system: ()
moving towards a higher educational system
consisting of large, multidisciplinary universities
afld colleges, with at least one in or near even
district, and with more HEIs across India that offer

individuoals,
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pedime ol anstinction o programmes in
focal i Langpes,

(b Noving towards o more multidisciplinary
anderpraduate education;

(o Movinge towards faculty  and  institational
antonoms g

(h Revamping corriculum, pedagopy, nssessment,
and  student support - for enhanced  student
enpericnees,

(¢) Reatlioming the inteprity  of  faculty  and
institntionalleadership  positions  through  merit
appointments and - career  progression based  on
eaching, research, and service;

() Establishment  of o National  Research
Foundation o fund  outstanding  peer-reviewed
research and 1o actively seed research in universities
and collepes:

(#) Governance of TIEIs by high qualificd
independent  boards  having  academic  and
administrative autonomy;

(h) “Light but tight™ regulation by a single regulator
for higher education;

(i) increased aceess, equity, and inclusion through a
range of measures, including greater opportunitics
for outstanding public education; scholarships by
private/philanthropic universities for disadvantaged
and underprivileged students; online education, and
Open  Distance  Learning  (ODL); and  all
infrastructure and learning materials accessible and
available to learners with disabilitics,

Institutional Restructuring and Consolidation

I. The main thrust of this policy regarding higher
cducation is 1o end the fragmentation of higher
cducation by transforming  higher education
institutions into large multidisciplinary universitics,
colleges, and HEI clusters/Knowledge Hubs, each
of which will aim to have 3,000 or more students.

Iis would help build vibrant communities of

scholars and peers, break down harmful silos,
cnable students 1o become  well-rounded across
disciplines including artistic, creative, and analytic
sibjects as well as sports, develop active research
communities across  disciplines including cross-
disciplinary — research, and increase  resource
¢lliciency, both material and human, across higher
cducation, -

2. Moving to large multidisciplinary universities
and HEL  clusters is  thus  the  highest
recommendation of this policy regarding  the
structure of higher education. The ancient Indian
universities Tukshashila, Nalanda, Vallabhi, and
Vikramshila, which had thousands of students from
India  and  the world studying in  vibrant

"ll|m://hiosclcnccdiscm'cry.com
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multidisciplinary environments, amply

dernnn tated the type of

greal success that larpe
multidisciplinary revearch and teaching univeryitics
could bring frdia urgently needs to bring back this
preat Indian tradiion 10 create 'AC“-!(:‘U.",«!QIJ and
innovative individuals,  and which s
translorming

cconomically,
3. This vision of higher education will require, in

particular, a new conceptual

perception/understanding  for what constitutes a

higher education institution (HE( ), i.e., 2 university

or a college. A university will mean a

multidisciplinary institution of higher learning that

offers undergraduate and graduate programmes.
with  high quality teaching, research. and
community engagement. The definition of
university will thus allow a spectrum of institutions
that range from those that place equal emphasis on
teaching and research i.e., Research-intensive
Universities, those that place greater emphasis on
teaching but still conduct significant research i.e.

Teaching-intensive  Universities. Meanwhile. an
Autonomous degree-granting College (AC) will
refer 1o a large multidisciplinary institution of
higher learning that grants undergraduate degrees
and is primarily focused on undergraduate teaching
though it would not be restricted to that and it need
not be restricted to that and it would generally be
smaller than a typical university.

4. A stage-wise mechanism for granting graded
autonomy to colleges, through a transparent system
of graded accreditation, will be established.
Colleges will be encouraged. mentored, supported,
and incentivized to gradually amain the minimum
benchmarks required for each level of accreditation.
Over a period of time, it is envisaged that every
college would develop into either an Autonomous
degree-granting College. or a constituent college of
a university - in the latter case, it would be fully a
part  of the university. With appropriate
accreditations, Autonomous degree-granting
Colleges could evolve into Research-intensive or
Teaching-intensive Universities, if they so aspire.

S. It must be clearly stated that these three broad
types of institutions are not in any natural way a
rigid, exclusionary categorization, but are along a
continuum, HEls will have the autonomy  and
freedom to move gradually from one category 1o
another, based on their plans, actions, and
effectiveness. The most salient marker for these
categories of institutions will be the focus of their
goals and work. The Accreditation System will

already
other  countries  educationally and
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nomms across this range of HELS. However, the
expectations of high qualitn of aducation. and of
caching-leaminyg, across all HE s will be the same
6. In addition 10 teaching and resecarch, HELS waill
have other crucial responsibilitiess which they will

fh“ Iu-r ge  through  appropriate resounving,
incentives, and strnixtures. These include supporting
other HEIs in their development,  community

engagement and senvice, contnbution [0 various
fields of practice. faculty development for the
higher education system. and support to school
education.
7. By 2040, all higher education institutions (HEIS)
shall aim to become multidisciplinary institutions
and shall aim to have larger student enrolments
preferably in the thousands, for optimal use of
infrastructure and resources, and for the creation of
vibrant multidisciplinan  communities. Since this
process will take time, all HEIs will firstly plan to
become multidisciplinary by 2030, and then
gradually increase student strength to the desired
levels.
8. More HEIs shall be established and developed in
undersenved regions to ensure full access. equity,
and inclusion. There shall, by 2030, be at least one
large multidisciplinary HEI in or near every district.
Steps shall be taken towards developing high-
quality higher education institutions both public and
private that have medium of instruction in
local/Indian languages or bilingually. The aim will
be to increase the Gross Enrolment Ratio in higher
education including vocational education from
26.3% (2018) to 50% by 2035. While a number of
new institutions may be developed to attain these
goals. a large part of the capacity creation will be
achieved by consolidating. substantially expanding,
and also improving existing HEIs.
9. Growth will be in both public and private
institutions. with a strong emphasis on developing a
large number of outstanding public institutions.
There will be a fair and transparent system for
determining increased levels of public tunding
support for public HEIs. This system will give an
equitable opportunity for all public institutions 1o
grow and develop, and will be based on transparent,
pre-announced criteria from within the accreditation
norms of the Accreditation System. HEIs delivering
education of the highest quality as laid down in this
Policy will be incentivized in expanding their
capacity.
10. Institutions will have the option to run Open
Distance Learning (ODL) and online programmes,

Gawai Suresh Namdeo
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Top institutions aceredited for ODL wil
be encouraged and supported 1o develop high.
quality online courses Such quality .“"l.mc courses
will be suitably integrated intocurricula of HEIs,
and blendad mode w ill be preferred.
11, Single-stream HEIs will be phased out over
N Il move towards becoming vibrant
institutions or parts of vibrant
isters, in order to enable
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time, and all wi
multidisciplinary
multidisciplinan HEL ¢t
and encourage high-quality multidisciplinary and
cross-disciplinary teaching and  research  across
Gields. Single-stream HEIS will. in particular, add

difterent  ficlds that would

departments  aCross
strengthen the single stream that they currently
suitable

senve.  Through  the attainment  of
acereditations,  all HEls  will gradually  move
onards  full  autonomy - academic  and
administrative - in order to enable this vibrant
culture. The autonomy of public institutions will be
backed by adequate public financial support and
stability. Private institutions with a public-spirited
commitment to high-quality equitable education
will be encouraged.

12. The new regulatory system envisioned by this
Policy  will foster this overall culture of
cmpowenuent and autonomy' to innovate, including
by gradually phasing out the system of ‘affiliated
colleges™ over a period of fifleen years through a
system of graded autonomy, and to be carried out in
a challenge mode. Each existing  affiliating
university will be responsible for mentoring its
afliliated colleges so that they can develop their
capabilities and achieve minimum benchmarks in
academic and curricular matters; teaching and
assessment:  governance  reforms; financial
robustness;  and  administrative  efticiency. Al
colleges currently afliliated to a university shall
attain the required benchmarks over time to secure
the preseribed  accreditation  benchmarks —and
eventually  become  autonomous  degree-granting
colleges. This will be achieved through a concerted
national efort including suitable mentoring and
governmental support tor the same.

13. The overall higher education sector will aim ©
be an integrated higher education sy stem, including
professional and vocational education. This Policy

e
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and its approach will beequally applicable 1o all
HETs actoss all cunrent streams, which \\mlhl'
eventually merge into-one coherent ecosystem ol
higher cducation

1 Liniversity, worldwide, means 0
multidisciplinanyinstitution of higher Teaming that
ollers underpraduate, praduate, and

Ph.Dprogrammes,and - engages in high-quality
reaching andrescarch. The present  complex
nomenclature of HEIS in the country sueh as
“deemed o be univensity', altiliating university’',
“afliliating technical university', *unitary university
shall be replaced simply by 'university' on fulfilling
the criteriaas per norms,

Transforming the Regulatory System of Higher
Education

1. Regulation of higher education has been too
heavy-handed for decades; 100 mueh has been
attempted to be regulated with too little effeet, The
mechanistic  and disempowering nature of the
regulatory system has been rife with very basic
problems, such as heavy concentrations of power
within a few bodies, conflicts of interest among
these bodies, and a resulting lack of accountability,
The regulatory system is in need of a complete
overhaul inorder 10 re-cnergize the higher
education sector and enable it to thrive,

2. To address the above-mentioned issues, the
regulatory system of higher education will ensure
that  the distinct  functions of regulation,
acereditation,  funding, and academic  standard
setting will be performed by distinet, independent,
and empowered bodies. This is considered essential
10 create  checks-and-balances  in the system,
minimize conflicts  of interest, and climinate
concentrations of power, To ensure (hat the four
institutional  structures carrying  out these four
essential functions work independently yel ot the
same time and work in synergy towards common
goals. These four structures will be set up as four
independent — verticals within - one  umbrella
institution, (he Iigher Lducation Commission of
India (11:01),

3. The first vertical of HECI will be the National
Higher Education Regulatory Council (NHERC), It
Wil function as the common, single point regulator
for the higher education sector including teacher
education g excluding  medical  and legal
¢ducation, thus climinating the  duplication and
disjunction of regulatory efforts by the multiple
regulatory agencies that exist at the current time. It
Will require a relook and repealing of existing Acts

|Illps://bluscicnccdiscovcry.cmn
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bodies 10 enable his Al point repnlation
NEERC will e e U et e a Hgeline b
erhe and taeinatine manie g ot o few
important watters Pty fhancial prabiy,
pood povernance, and the ull onlime and ottline
public - seltdisclosure o all - finances
procedures, infrstiuctine, - faculty staf1, TR,
and educational outcomes will e yery cllectively
regulated. This imtomation will have 1o be e
available and kept updated and accurate by all
higher education Institutions on o public website
maintained by NHERC and on the institions'
websites. Any  complaints or grievances  from
stakeholders  and — others arislng  out of  the
information placed in- public domain shall be
adjudicated by NHERC, Feedback from randomly
selected  students including ditlerently-abled
students at each HEL will be saliclted online o
ensure valuable input at regular intervals

4. The  primary  mechanism o enable such
regulation will be acereditation. The second vertical
of HECE will, therefore, be a “meta ncerediting
body*, called the National Accreditation Council
(NAC). Acereditation of institutions will he hased
primarily on basic norms, public selt-dinclosure,
good governance, and outcomes, and it will be
carried out by anindependent ceonystem of
accrediting institutions supervised and averseen by
NAC., The sk 1o function N recopnized
acereditor shall be  awarded 10 un appropriate
number of institutions by NAC 1y the short term, a
robust system ol praded accreditation shall - be
established, which will specily phiased benchmarks
for all TIELS 10 achieve set levels of quality, self-
governance, and autonomy, In turn, all 11 will
alm, through their Instivationa Develapment Many
(IDPs), 1o attain the hipghest leve
over the next 18 years, and therehy eventually anm
o function s sell-poverning depree pranting
institutions/clusters, In the long run, acereditation
will become binary process, ws per the extant
global practice,

5. The third vertical of 11CH will e the Tigher
Education Grants  Council (HEGC), which will
carry out funding and financing of higher education
based on transparent coiteria, ncluding the 111
prepared by the institutions and the
on-their implementation, 11,0
with the  disbursement o schalurships
developmental funds for Fanching new focus areas

and expanding Quality programme oflerings at TR
across disciplines und fields.
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6. 'I'hc' I‘(\lll;ll) \L‘ﬂit:\l of HECT will be the General
|'dl'l‘fl““" Council (GEC), which will frame expected
Ic:_xrnlng outcomes for higher education programmes,
\\I(!\ l!lc National SKills Qualifications  I'ramework
(NSQF) to ease the integration of vocational education
mln.hlghcr cducation. Iheher education qualifications
leading toa  degree diploma certificate  shall - be
described by the NHEQLE in terms of such lcarning
outcomes. In addition, the GEC shall set up facilitative
norms for issues, such as eredit transfer, equivalence,
cte., through the NHEQE, The GEC will be mandated
to identify specific skills that students must acquire
during their academic programmes, with the aim of
preparing well-rounded learners with 21st century
skills.
7. The professional councils, such as the Indian
Council for Agricultural Rescarch (ICAR), Veterinary
Council of India (VCI), National Council for Teacher
Education (NCTE). Council of Architecture (CoA),
National Council for Vocational Education and
Training (NCVET) etc.. will act as Professional
Standard Setting Bodies (PSSBs). They will play a
key role in the higher education system and will be
invited to be members of the GEC. These bodies, after
restructuring as PSSBs, will continue to draw the
curricula, lay down academic standards and coordinate
between teaching, research and extension of their
domain/discipline, as members of the GEC. As
members of the GEC, they would help in specifying
the curriculum framework, within which HEIs may
prepare their own curricula. Thus, PSSBs would also
set the standards or expectations in particular fields of
learning and practice while having no regulatory role.
All HEIs will decide how their educational
programmes respond to these standards, among other
considerations, and would also be able to reach out for
support from these standard-setting bodies or PSSBs,
if needed.
8. Such a system architecture will ensure the principle
of functional separation by eliminating conflicts of
interests between different roles. It will also aim to
empower HEls, while ensuring that the few key
essential matters are given due  attention.
Responsibility and accountability shall devolve to the
HEIs concomitantly. No distinction in  such
expectations shall be made between public and private
HElIs.
9. Such a transformation will require existing
structures and institutions to reinvent themselves and
undergo an evolution of sorts. The separation of
functions would mean that each vertical within HECI
would take on a new, single role which is relevant,
meaningful, and important in the new regulatory

| referred to as ‘gmdual.e all_ril\ulcs‘_ A National

. fo| .L Education Qualification ['ramework (N“"-OF)
z::ﬁ ‘l::‘ l";:nnul;ncd by .lhc GEC ;nr‘ul‘ilds‘hnll bc.in syne
10. The functioning ol all the independent verticals for
ilation (NHERC). r\cfrcdnlntmn (1§:\L )-‘hlﬂding
Academic Standard Setting (GEC) and
the overarching autonomous umbrella t‘md_\‘ (HECI)
itsell will be based on transparent public disclosure,
and use technalogy chlcnsncl_\ lOVeruce human
interface to ensurc cfficiency :}nd transparency in their
work. The underlying principle \\.'||| be l.hm of a
faceless and transparent ’ngulalor) intervention using
technology. Strict compliance measures w_nh stringent
action, including penalties for false disclosure of
mandated information. will be ensured so that Higher
Education Institutions are conforming to the basic
minimum norms and standards. HECI |(§elf will be
resolving disputes among the fogr verticals. Each
vertical in HECI will be an independent body
consisting of persons having high expertise in the
relevant areas along with integrity, commitment, and a
demonstrated track record of public service. HECI
itself will be a small, independent body of eminent
public-spirited experts in higher education, which will
oversee and monitor the integrity and effective
functioning of HECL Suitable mechanisms will be
created within HECI to carry out its functions,
including adjudication.

Regt
(HEGC). and

Conclusion:
Setting up new quality HEIs will also be made far

easier by the regulatory regime, while ensuring with
great effectiveness that these are set up with the spirit
of public service and with due financial backing for
long-term  stability. HEIs performing exceptionally
well will be helped by Central and State governments
to expand their institutions, and thereby attain larger
numbers of students and faculty as well as disciplines
and programmes. Public Philanthropic Partnership
models for HEIs may also be piloted with the aim to
further expand access to high-quality higher
education.
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Significance of the Dr.

foo maitnnal ation in India s multilayere
Abstract:The significance of Dr. B.R. Ambcdkur':‘ f_‘flc n ""“‘","fl ':lclg}r,; socio-political landscipe of
and profound. His contributions have had a lasting nfinence B “',;‘cr:; fnd harmonious nation, Dr, 15,r
fhe country, fostering inclusivity, and indorsing the idea m-"flu(nl:'nkcr political reformer, philosopher
Ambedkar was a great nationalist of India, outstanding, social thi o He was a great educationist, 4
writer with progressive thoughts. Also had a multifaceted personality. He anliadian. e Ambmlka}'s
research scholar, an economist, a political scientist, a phil%(lphc",‘md & 'humd,n‘l ‘; | ‘clh;)d’i of social
work shaped the blueprint of modern India. Dr. Ambedkar believed in peaceful m Ty }a
transformation. Although he was hated by orthodox Hindus and labglcd as 4 dcslmycr of Hin u:"m.n, e
played an important role in reviving Hinduism, challenging everything that Wwas unjust in lf. In | .ul he
brought about a renaissance of Hinduism by making Hindus rethink some of the fundamental principles
of their religion. . ’ ;
Key Word:Drafting Committee, Social Justice, Untouchability, Women’s Rights, Reser vation, EFC- k
Introduction:Dr. Ambedkar was awarded the “Bharat Ratna” in 1990, for his outstanding contribution
to the “National integration of modern India”. He believed that the abolition of castes was an important
step in making India a true nation. He was credited with laying the foundations of freedom and
democracy in India and believed that the Indian government could take welfare measures to benefit the
weaker sections of society. Dr. Ambedkar included many articles in the constitution to ensure individual
human dignity, human rights, equal opportunities and above all social justice.
Objective of Research paper:
1) To critically examine and analyze the contributions of Dr. Ambedkar toward fostering national unity
and social cohesion in India,
2) To explore the multifaceted dimensions of Dr, Ambedkar’s role, his initia
the process of integrating diverse communities into a unified nation,
3) is to contribute to a comprehensive understanding of how Dr.
shaped the narrative of national integration in India,
Dr. Ambedkar’s Contribution to National Integration:
mngmg;re are key aspects highlighting the significance of pr. Ambedkar’s role in national
Chairing the Drafting Committee:

Dr. BR. Ambedkar was appointed as the Chaij
Constituent Assembly in 1947. He played a vita]
process of formulating the Indian Constitution, Dr, Am
Committee of the Constituent Assembly and play,

tives, and their impact on

Ambedkar’s ideas and actions have

appointed as Member 9( Viceroy’s Council, a Position that he held during | g s, Ho wos

constitution of India."
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His knowiedge of jurisprudence and various constitutions of different countries was very beneficial i
outlining the Constitution in two years, elevea months, and eighteen days. 2 :

Dr. Ambedkar. being 2 distinguished jurist and legal scholar, brought his expertise to the
drafting process. His background in law and constitmutional principles greatly influenced the structure
and content of the Constinmion. Dr. Ambedkar drew inspiration from \'ario‘;s international documents
and legal systems to incorporate universal values of justice, liberty, equality, and fratemity into the
Indian Constmution. The Columbia University at its special convocation on June 5, 1952 conferred the
LL D. degree (HonorisCausa) on Dr.Ambedkar in recognition of his drafting the Constitution of India.
The citation reads as: “The degree is being conferred in recognition of the work done by him in
comnection with the drafting of India’s Constitution™. The University hailed him as “one of India's
leading citizens, a great social reformer and valiant upholder of human rights™?

Social Justice and Inclusion:

—

The waditionzl caste system deeply entrenched in Indian society contributed to social
el bl emd A it Tl

I VInT &0 G iunayon,

Social divisions were based om birth, with people categorized into

specific castes. each assigned particular occupations and social statuses. Dr. Ambedkar’s relentless
advocacy for social justice and the rights of marginalized communities, particularly Dalits, played a
crucial role in fostering 2 sense of inclusion. His efforts to abolish untouchability, promote equal rights,
and advocate for affirmative action in the form of reservations aimed at addressing historical injustices
and promoting 2 more integrated society. Concepts of social justice aimed at eliminating the effects of
hierarchical inequality, especially inherited inequality, are applied only to a particular people or nation.
"What is justice? is perhaps the most important question of social and political ethics ever since. On the
other hand. since social justice is 2 mmltifaceted concept, it has been viewed with differences by
scholars of law, philosophy. and political science. The term social justice is inclusive. Social justice is a
set of rights, Ambedkar's vision: social justice balancing the wheel between top and bottom. It is of
ereat social value to provide a stable society and secure the unity of the country.*

Dr. Ambedkar's relentless advocacy for social justice and the rights of marginalized
communities, particularly Dalits. played a crucial role in fostering a sense of inclusion. His efforts to
abolish untouchability, promote equal rights, and advocate for affirmative action in the form of
reservations aimed at addressing historical injustices and promoting a more integrated society. Dr.
Ambedkar was 2 staunch advocate for social justice and the eradication of caste-based discrimination.
His efforts to include provisions such as affirmative action (reservation) for historically marginalized
commumities in the Constiution aimed at addressing social inequalities and fostering inclusivity. Dr.
Ambedkar’s work extended beyond legal and political realms to include social reforms. He campaigned
against social evils like child marriage, advocated for women's rights, and worked towards a more

irarian social structure, contributing to 2 more integrated and harmonious society.
Abeolition of Untouchability:

Dr. Ambedkar, born into a Dalit (formerly known as untouchable) family, dedicated much of
his life to the abolition of untouchability and the upliftment of the Dalit community. His efforts in
drafting and implementing laws and policies aimed at eradicating untouchability contributed to the
integration of Dalits into mainstream society.Dr. Ambedkar actively worked towards the constitutional
abolition of untouchability. Article 17 of the Constitution explicitly outlaws untouchability in any form.
Dr. Ambedkar was a vocal critic of untouchability, a social practice that relegated certain communities
to the margins of society. He led campaigns and movements advocating for the complete abolition of
untouchability, emphasizing the need for social and moral transformation.

Protection of Minority Rights :Dr. Ambedkar emphasized the protection of minority rights, ensuring
that all citizens, irrespective of their religious or linguistic affiliations, were safeguarded under the
Constitution.

Balancing Federalism: Dr. Ambedkar play
Constinution, establishing a delicate eq
governments. S g 2 ;
Women's Rights :Dr. Ambedkar advocated for the rights of women and their inclusion in various
spheres of life. He played a key role in introducing legal reforms to improve the status of women,
including the Hindu Code Bill that sought to address issues such as inheritance and marriage rights. He
supported for women's rights and gender equality, reflected in conssunmm provisions such as Article
15¢3). which allows for special provisions for women and children.

ed a key role in balancing the federal structure of the Indian
ilibrium between the powers of the central and state
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. : inspi to set up for the Finance Commission of India and his works

s thD th.:']Sls wiZZ]li?,?;"ff)(: the RBI F:\ct, 1934. He was one of the founders of Employment
helped a lOt. o u;a::uftrgyu He played a vital role in establishment of the National Power Grid System,
E:ﬁ?;r]\g‘;sa::rolmgaﬁom Navigation Commission, Damodar Valley Project, Hirakud Dam Project and

5 . 8
i Rl‘;;ti[:)r:ileicstr'n for Ambedkar is ‘ the desire for a separate national existence for those bound by
this tie of kinship.” It is a will to live as a nation in the full sense of the term not only sociall)f bu't also
politically. Nationalism as an ideology and a movement suc_ceeds the nation as the corporate teglmg. It
is a praise-worthy desire for those bound by this tie of kmshlp: Am.bedkar. is categorically on this point:
‘there cannot be nationalism without the feeling of nationality in existence’.”

Conclusion: '

Dr. B.R. Ambedkar’s role in drafting the Indian Constitution was pivotal in shaping a document
that not only provided a legal framework for governance but also embedded principles fostering
national integration, social justice, and inclusivity. His vision and contributions continue to shape the
ideals of the Indian Republic.Dr. Ambedkar’s principles remain relevant in contemporary India,
providing a framework for addressing ongoing challenges related to caste-based discrimination and
social inequalities. His legacy is reflected in the ongoing efforts to uphold constitutional values and
build an inclusive nation.In summary, Dr. B.R. Ambedkar’s role in national integration is significant not
only for the specific measures he implemented but also for the broader principles of justice, equality,

: stat ng national unity.His philosophy
s for equality and justice beyond India’s borders.
References:

1) Singh Balmiki, ‘Dr. B. R Ambedkar’s Philosoph ituti i

ki, R. phy of Constitutionalism as an Inst
JUS’I_‘I(.ZE, sgclal, economic and political’ March 28, 2019, Indian Institute rumefn t i
Administration New Delhi, Pp. 14 ° SRS

Zol. o 206 g and Social Sciences, ISSN: 2278-6:236.
) NandanDeepesh (Edited by SirswalDesh), Dr
-pesh, (E , Dr. B.R Ambedkar: Th
ﬁ::t:je for Positive Philosophy and Interdnsclplinary Studies (CPPIS) idlt/ll:;er - Moderp e
s Sgh ) Pi\owa lgléumkshetra), ISBN 978-81-922377-8-7 Pp ‘ e o 20ty
aran Ram, DR. B.R. AMBEDKAR ROLE IN MARIGE
Internationa J ournal of Advanced Research in Managenlf:xlm\i(:ngl: THE IND‘IAN CONSTITUTION

s, ISSN: 2278-6'236,

fone Governance 2021; 3(1); g gy 2664-60?;?1)[;838’52

apl:;:;,: gs én déan Insut‘.’te of Dalit Studies, New Delhi 2009;3(04) C()C388te Sysiem. In Working
Mulidisipings S M10n of Dr. B . Ambeclr o Nation Building: A Rey;
Association witp Inte11(1);1123;161‘3‘[e On Clontnbution of Various Aspects mg Nat'evlew international
Is / al Journal of Scienti . 1on ildi i
;)Sl;fa 3 '[:l:lbllShed Septecuber 13, 300, p;lesnt;ﬁc Research in Science ang Technologu):ldclogl 9ln
shita and Ray § i i o
gf ndia’s Freedom I\Zovzr:lzsl?ylg;é ‘; Insight into B.R Ambedkar’s [dey of Nati :
565 Ol o e 2oi| < pe oping Country Sy, dies, ISSN 2224 67 onalism jp the Context

(Paper) ISSN 2255,



Criterion III: Research Publications QNM - 3.2.1 Number of papers published

UGC Sponsored
National Conference on

o

FRecent Advancements in
§ Science and Technology. |

e Vidya Bharat Shalkahanik Mancafs 1
I Vidya Bharatl Mahavidyalaya, Amravati
| R M edrma s baan Thgiow by e U0t
College with voo AN
o o oot otege by S .5, Arvaved Uiy Aot 88
++ in Collaboration with :: ‘

S.S.S.K.R. Innanl Mahavidyalaya

Karanja , Dist. Washim 444105 M.8.), India

M&MM'M'M( 3.28)
C.PE. Status Awardad by UGC, New Delhi

Affiliated 10 Sant Gadge Baba Amiavall University, Amravall

S

g

o«
t

ISBN : 978-81-19931-25-5

|

(¥ scanned with OKEN Scanner

Ji mzlata Mahavidyalaya, Buldhanal “




- blished
Criterion III: Research Publications QNM - 3.2.1 Number of papers publi

UGC Sponsored
National Conference on

Recent Advancements in Science and Technology

VOLUME I : Chemistry

Chief Editor
Dr. Pradnya S. Yenkar

Principal, Vidya Bharati Mahavidyalaya, Amravati
ISBN : 978-81-19931-25-5

Date : 10" Feb., 2024

Publisher :
Sai Jyoti Publication
Itwari, Nagpur

E-mail : sjp1Ong@gmail.com

Type Setting & Printing
LASER POINT,
Gadge Nagar, Amravati

No part of this book shall be reproduced, stored in retrieval system, or translated in
any form or by any means, electronic, mechanical, photocopying and/or otherwise
without the prior written permission of the publishers.

* Disclaimer : . i

* The publishers, The Principal, Vidyabharti Mahawdyalay?_,thilr:zizzz: ﬁnd
the organizers are not responsible for the contentd (_Jf :ny o
Paper/article published in this conference proceel m'cs'ism

* The authors/Co-authors are responsible for the p aglarc responsible.

* For any conflict of interests, the Author/Co-Authorssarondi ;Jg paa

* For any query/issue/ethical aspects contact the corresp

(¥ Scanned with OKEN Scanner

- el



Criterion III: Research Publications

QNM - 3.2.1 Number of papers published

77

Study of Physico-chemical Parameter of Soil Analysis in Buldhana district

Wagh P.B., A. D. Deshpande , G. B. Andhaie
Jijamata Mahavidyalaya, Buldana, Maharashtra, India
waghpradip1984@gmail.com

Abstract:

The soil is a mixture of solid, water and gases and also a mixture of minerals, organic matter,
gases, liquid and other macro or microorganisms and it performs four important functions. The
basic of the status of soil we decide requirement of fertilizer to increase the fertility of the soil.
This work examines the principal physical and chemical attributes that can serve as indicators
of a change in soil quality under particular agro-climatic condition. You will find that different
soil can vary greatly in their composition. Proposed indicator including soil depth to a root
restricting layer, water holding capacity, organic matter, N, P, K, Cl, electrical conductivity,
moisture content. We also confirmed the justification for selecting these key attributes, their
measurement, critical limit for monitoring change in solid productivity and soil quality and
crop growth in that soil.
Keywords: Physico chemical Parameter pH.
INTRODUCTION

Soil is a complex collection of Organic and Inorganic matter. Soil is called the layer of the
Earth and involve lithosphere, hydrosphere, atmosphere & biosphere. pedolith, used to prefer
to the soil, content translates ground stone. it consists of a solid phase of minerals, organic
matter, and porous phase that holds the soil moisture with water. respectively, soils are often
treated as system of solids, liquids, and gases. Soils are Consist of mineral and organic particles
of various sizes. The particles are associated in a matrix with results in about 50% porous; it is
filling up with water and air. This will prepare a three-phase system of solids, liquids, and
gases, all uses of soils are greatly affected by physical properties. Plants need certain nutrient
elements to complete their life cycle. No element can substitute for the same.16 elements are
essential for the growth of most vascular plants. Carbon, hydrogen, and oxygen are combined
in photosynthesis reactions and are obtained from air and water. These three elements compose

90 % of the dry matter of plants. The remaining is obtained largely from the soil and is referred
to as the macronutrients.'

FACTORS AND PROCESSES

This is accomplished by disintegration &decomposition It is related with the action of Soil
Factors 2.1 Factors The soils develop as a result of the action of soil forming factors S = f (P,
Cl, O R, P, T) Further, Jenny (1941) formulated the following equation Where, Cl —

environmental climate O — Organisms and vegetation (biosphere) R — Relief or topography P
— Parent material T- Tim

METHODOLOGY

Area of Study Keshav Shivani village is situated on the nearby Samrudhi mahamarg Dusarbid.
There is more forestry area around the village. It is about 80k.m. away from Buldana
inSindhkhedraja Tehsil dist. Buldana. Buldana is one of the five Districts of Amravati division
of Vidhrabh region of Maharashtra near satpuda mount. Mostly Agriculture crop is found in
Keshav Shivani village is as follows Jawar, chili, wheat, soybean but now a day’s mostly
soyabin crops , out of these cotton is one of the most important crop in Keshavshivani village
Various type of soil is present in Dasala 1. Lime soil 2. Black cotton soil 3. Red soiletc. The
collected soil samples analysis kit platform available in Laboratory department of Chemistry,

523
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soil samnles nranaoad fa Anlla s 3 Buniass o o i
HIPICS are proposed to collect from the farms of tollowing farmers at Keshavshivap;

village.
St.No | Name of Farmer ’ Sample Collected

1 Bandu Shivaji Ghuge | Farm

2 Swapnil Raju Gutthe | Farm

3 Raju Martand Gutthe | Farm

4 | Dilip M. Mahadik | Farm ]

BajiroU.Wagh | Farm ]

EXPERIMENTAL PROCEDURE

Procedure: Add 25 ml disti ir-dri :
suspension temperature by ::ll:gnv(‘),:‘::c:‘o Slt(i]r it?;;ﬁ;el‘dl;inr?:; lfrl aZBe;ger :SO gt
PH meter electrode with distilled water. Open the contact '0;1 Vit Pt WaSh'the
temperature knob to room temperature, R act switch, walt 5 minutes, adjust
%ol ‘supenion ot 1 temperature. Rinse the electrode with distilled water, then with the
Cond per after Stll.'_fmg- Read Fhf. PH value of the soil suspension. 3.2 Electrical

onductivity (EC) Ele.:ctncal conductivity is commonly used for measuring the electrical
resistance in fhe solution which indicates the total concentration of ionized constituents in
solutlor?s. It s closely related to the sum of the cations and anions in the suspension
Accordingly, it can be used for indicating the salinity in soil extracts. Electric conductivity can'
be egpressed as milliohms/cm in 11:215 soil/water extract. Reagents: 1- Potassium chloride
iol-utlf){l O.QIN: 2- Calcium sulphate dehydrates saturated solution. Procedures: Extraction:
Take 10 g z?ir-dry soil in 100 ml beaker, add 25 ml distilled water Stir for 10 minutes, and repeat
stirring 4 times on 30 minutes intervals Measure the suspension temperature by thermometer
read out the electrical conductivity of soil solution
Total Nitrogen Reagents: 1. Digestion mixture: Mixture of Potassium sulphate K2SO4 and
Copper sulphate CuSO4. 5H20. with Selenium. Mixed with proportion of 10: 1: 0.5
respectively. 2. H2SO4 conc. 3. NaOH solution (40%). 4. H3BOj solution (4%). 5. 0.01 N HCI
6. Indicator Procedure: Weigh 5 g soil into digestion flask add 5 g digestion mixture and 20 ml
Conc. H2S04 put the flask on digestion board with electric heaters. Heat gradually; low at 10-
30 minutes, then raise heating degree. After the end of fuming, the digestion is continued for 1
hour after the solution had cleared with white colour of digestion mixture. Transfer the sample
to 250 ml volumetric flask; complete the volume with dist. Water. Distillation: Put 20 ml
H3BO; in Erlenmeyer flask and 4 drops of the indicator. Put the ﬂagk so that the. lower tip of
the glass receiver tube is below the boric acid surface. Start running the cooling water in
condenser boils the water in the boilers. Put 25 ml of the samp!e in tpe funne_l with dist. Water,
Released ammonia is trapped in boric acid. Tilration:.Ammon_la is ‘utrated with HCI or HzSQ4.
at end point the green colour just disappears. Calculation N % in soil = ()x xx 3.4 Soil Organic
Matter :

ipette. Add 200 ml of concentrated H2SO4 b

2- Add 10 ml of 1 N K2C207 by mests OfaAlilgw to stand 30 minutes. The flasks should bz

i and swirl gently to mix. ! ] :
"}:22(51 gf\ (:lﬁlezrl;)iirtos sheet dugring this time to avoid rapid loss of heat. Dilute the suspension
p

5 ide a clearer suspension for viewing the endpoint. 3- Add
with about 200 ml of water to provi dispenser, and 0.2 g of NaF, using the spatula The

10 ml of 85% H3PO§hu§ltnogc2r;;’1t:fi?e3+, which would interfere with the titration endpoint.
H3PO4 and NaFfaf{e s eindicator- 4- Titrate with 0.5 N Fe++ to a burgundy endpoint, The
Add 10 drops of ferroin the beginning is yellow-orange to dark green, Th‘e reagent blank is
colour of the solution At f i Sgluﬁon daily. Calculate % C and % organic matter % casily
used to Sta"dard,'ze the Fe « x x 100 Where: B=ml of Fet+ solu.llon used to titrate blank, S
oxidizable organic C C=(* itrate sample, and 12/ 4000 = mill equivalent 3.5 Moisture

n used to titre dry soil < 2 mm into a previously dried (at 1050 €)

= ml of Fe++ solutio g of air-

Content Procedure: Weigh 5.00

- k24 — T
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and weighed weighing dish wit
at least 30 minutes and rew
Cz.aicuiation: % moisture = () \ ()
Nitrate Solution (AgNO03) 0.01N
extract nto a wide-mouth porcel
potassium chromate solution. Titr.
brown color appears. Always run

hli
eigh
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d (alabelled aluminjum dish) fit lid, cool in a desiccat
a4 5 ors for
xi‘\o](l) Wc!gl}mg should be recorded to 3 decimal places.
Chloride: - Reagents A. Potassium Chromate, Silver
NaCl, 0.01 N Procedure: Pipette 5-10 ml soil saturation
ain Crpcible or a 150-ml Erlenmeyer flask. Add 4 drops
ate against silver nitrate solution until a permanent reddish-

C two blanks containing all reagents but il
b g ut no soil, and treat them
ctly the same way as for the samples. Subtract the blank titration reading from the

readxpgs for all. samples. Calculation (V - B) x N x R x 1000 CI (meq/L) = Wt 3.7 Water
Hgldmg Capacity Procedure: Weight accurately 20 gm of soil sample on the balance transfer
th1§ soil on the Whitman’s filter paper and kept this soil in funnel then on the measuring
cylinder pour 40 ml of water into the soil sample Keep this experiment stay for one night Then
obs‘erve how much of water is come down from soil sample in measuring cylinder accurately
weight the wet soil with filter paper and subtract weight of filter paper from wet soil Then

calculate the water holding capacity by the using below formula WHC = weight of wet soil —
weight of taken soil*

RESULT AND DISCUSSION

Temperature of Soil sample was found to be 28.9 to 34.7 2. Colour of Soil sample found to be
Black, Lime and red and amount of pH present in the Soil sample was found to be in between

range of 6.2 to 8.32 4. The amount of chloride ion present in the Soil sample was found to be
in between 0.047 to 0.093 mg/L

Fig-1.1 Physicochemical Parameter of five different location of keshashivani Village.
Name of Parameter
Name of Farmer Water Holding Moisture Chloride
Sr. Capacity Content (%) (mg/L)
No. (ml/20gm)
1 Bandu Shivaji Ghuge 7.2 4.2 0.064
2 Swapnil Raju Gutthe 5.8 5.3 0.068
3 Raju Martand Gutthe 114 3.2 0.042
4 Dilip M. Mahadik 3.3 6.3 0.058
5 Bajiro U. Wagh il 6.4 0.057
Sr. Name of Parameter :
No. Name of Farmer E.C. | Nitrogen PH Orgam;: carbon
(ms) | (%) (%)
1 Bandu Shivaji Ghuge | 0.361 2.48 72?185[ 3.64
2 Swapnil Raju Gutthe 0.374 | 3.88 7222 él 2.9
= | d 40
3 Raju Martand Gutthe 0.938 | 2.49 824219C“ 3
T ahadi 44 7.50 at 2.90
4 Dilip M. Mahadik 0.376 | 2 it pa
——— =T Waeh | 810 at 3.1
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CONCLUSION- The study of soil is mostly based on the following parameter of soil which
is as follows A) Texture B) Fertility C) Colour D) Moisture E) Water holding capacity Soil
analysis of Keshavshivani village found that soil of Keshavshivani village is blackish in nature
which posses good water holding property & moisture as well as organic carbon beyond that
found soil of Keshavshivani village has necessary nitrogen on the basis of above data we can
assume that the soil of Keshavshivani village has good fertility for the following crops
Soyabean, Wheat, Blackgram, Greengram, Cotton.
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Synthesis and Application of Sorbito] Based polymers and their c

. leaning
capacity

Anand D.Deshpande, Pradip B. Wagh
Department of Chemistry Jijamata Mahavidyalaya Buldana

Abstract:

For several thousgnds of years natural polymers have been indispensable for mankind to serve
as food, to provide shelter and clothing and to serve as a source of energy. During the
development of the human society the use of natural polymers become more sophisticated

nologies such as papermaking, textile

: days these synthetic polymers *® present in
alm(?st every aspect in our life. In this race, synthetic natural products based polymers and their

applied prodgcts are being increasingly explored because of their potential applications. The
present wo;k 1s aimed at developing a polymeric surfactant based on sorbitol, maleic anhydride
and phthalic anhydride. As the polymeric surfactant is based on sorbitol and sugar it will have

certainly biodegradability characteristics. And it is used in the detergent powder formulation a
partial substitute for LABS.

Key words: Polymer, surfactants, detergents

Synthesis of Sorbitol based polymer

The synthesis of desired polymers! has been carried out in a round bottom glass flask
of 1 litter capacity. A condenser is attached to it. Exactly weighed quantities of various
ingredients were introduced into the flask. There after the heating was commenced slowly
and steadily to attain the temperature of 120-130°C in about 90 minutes in an electric heating
mantle with temperature controlling regulator. Heating was continued for three hours and
then the total reactor mass was cooled to 80°C. The prepared polymer samples were then
stored in tightly corked bottles. These polymer samples were systematically analysed for their
acid value, viscosity, H.L.B. and pH by standard laboratory methods.

Preparation of powder detergent

Composition of various ingredients used in the preparation of detergent powder are shown in
the formulation table. The said ingredients in the powdered form are weighed and mixed
thoroughly in a tray. Then the liquid ingredients like acid slurry, sodium lauryl ether sulphate
(S.L.E.S), and polymer were added. This mass then homogenized thoroughly in a homogenizer
pot and then homogeneous mass thus obtained was packed in plastic pouches.

The surface tension of powder detergents solution was measured using stalagmometer
(for 1%, 0.5% and 0.25% concentrations). Foam was measured by using mechanical agitation
in a closed glass cylinder of 1L capacity.

Analysis and testing of powder detergent
Stain preparation .

The soil medium having following composition by weight, Carbon black (28.4%),
coconut oil (35.8%), Lauric acid (17.9%), Mineral oil (17.9%) was prepared. The mixture of
carbon black and lauric acid along with mineral oil was taken in a pastel mortar. Coconut oil
was then added slowly to form a thick paste. All the components were ground in the pastel
mortar for 1-2 hours till a finely grounded mixture was obtained. The fine grinding is indicate'd
by smooth feel of the paste medium. Soil solution was prepared by adding 2 g of above soil
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medium paste in 500ml of carbon tetrachloride for staining cloth sample. The solution after
preparation was kept in packed bottles.
Tea stain solution

This was prepared with following composition. Tea (TajMahal) (2.2%), sugar (8.0 %)
, milk and water. Water was warmed to 35 to 40°C and tea powder and sugar were added to it.
The contents were further warmed till the solution starts boiling and at this stage milk was
added and heating was continued at boiling temperature of the mixture for further 5 minutes.
The prepared tea was passed through a tea filter and was used as tea medium for staining the

clothes.

Preparation of Coffee medium
This was prepared with composition of coffee (1%), sugar (8.1%), milk (51.9%),

water(39%), 25g of milk and water were taken in a beaker and the contents were warmed
initially to a temperature of 35- 45°C before adding the coffee powder and sugar. The heating
was continued and the mixture was allowed to boil for about 5 minutes. The prepared coffee
was passed through a coffee filter and was used as coffee medium for staining the clothes.
Method of application of Soil:

The cloth pieces of size 24x32 cm? were prepared. 50 ml of soil solution was taken in
a beaker and the cloth sample was dipped in it for 5 minute. Thereafter the cloth piece was kept
outside for drying in open atmosphere for 2 hours. After drying the cloth was cut into small
size of 6x8 cm samples which were then used for washing.

Method of application of Tea and Coffee and oil stains
The stains of tea and coffee mediums were applied at the centre of cloth samples of 6%8

cm? size by using pipette. The stain applied was distinctly visible. The cloth sample was then
kept in an oven at 55-60°C for about 15 min and used for testing.

Method of Washing

The solutions of different concentration of detergent powder (1%, 0.5% and 0.25%)
were prepared. Heat these solutions to temperature of 60°C. Dip soiled cloth sample in it for 5
minutes and give to and for 10 hand washes. Allow it to dry and visualized the effect on stain.
Results and Discussion
Table-1 gives composition of
main common feature of all p

various polymers designed specifically for use in detergents. The

olymers! is the use of 90 % eco-friendly chemicals that can be
derived from vegetable sources like glycerol and Sorbitol’. In all comp9sit§ons a small
proportions of acids like maleic, phthalic and citric acid have be.en added. It is bxodegrafiable
hence eco-friendly. Thus does not cause harm to environment. It is water soluble. Hence it can

decay easily.

Table- 1

Composition of Sorbitol based polymers
Sr. no Polymer (ingredients in weight %) | P1 __]
1 Sorbitol [ 47.5 _{
2 Maleic anhydride |5
3 Phthalic anhydride |5 |
4 Maize starch [32.5 |
5 Oxalic acid 5 |
6 Citric acid 5_ ]
7 Sodium Bisulphate | 1.5 ]
8 Sodium Bisulphite | 0.5
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Table-2
Physicochemical analysis of polymers
Sr. No. | Polymer P1
1 Colour Pale Yellow
2 Solubility Soluble in Water
3 Consistency Thick
4 pH 1
5 Density 1.3721
6 Surface tension 47.736
7 Viscosity 1.252
8 Acid value 11.22
10 Saponification value 137.25
11 Ester value 126.03

The physicochemical analysis of polymers is given in table-2.

The % solids indicate that all samples have 92-93.27% solids in final polymer samples.
The pH of polymers (1% solution) is 3.8-4.29. The acid values of polymers show that all sample
have some free acid groups. Prepared samples also have excellent viscosity of 185-200

seconds.

The composition of powder detergents based on polymer P1 is given in table-3
All samples have an alkaline pH and give excellent foaming characteristics, Surface
tension and stain removing properties for stains of soil, tea, coffee. These samples are not only
comparable but at times better than available commercial detergent.
The physiochemical analysis like foam, surface tension of powder detergent is given in

table-4.

Compositions of powder detergents

Table -3
Name of components (in %) PD1 PD2 PD3
Polymer 10 25 5
Sodium carbonate 30 35 35
Sodium lauryl ethyl sulphate 5 5 5
STPP 3 3 3
Oxalic acid (paste with sorbitol) 1 1 1
Tenopol(paste with sorbitol ) 0.5 0.5 0.5
Sodium sulphate 15 18.5 15
Salt 5 5 5
Dolamite 30 30 30

Physicochemical analysis of powder detergent

I S
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Table no- 4
The physiochemical analysis like foam, surface tension of powder detergent is given in table
Sr. No. Detergent PD1 PD2 PD3
1 Solubility Soluble in water Soluble in water Soluble in water
2 Ph 10 9 9
3 Surface tension 22.5288 24.065 23.343
4 Viscosity 0.9568 1.0014 0.9626
5 Foam value 0.6cm lcm 1.2cm

Conclusion: Carbohydrate polymer of desired viscosity, flow, molecular weight can be
prepared by using combination of sorbitol, sugar and starch. Acids such as phthalic and
maleic anhydrides can be incorporated in to the composition hydrochloric acid is giving
excellent results as a catalyst. The heating schedule is of 4 hrs at 120°C.

1. The preliminary analysis indicates that polymer should be used for powder detergent
compositions based on colour, viscosity, surface tension reduction and soil removing
characteristics.

2. Powder detergent composition containing 10-15% of novel polymer without using
conventional petroleum based actives can be used in powder detergent formulation
without significant change in performance characteristics of detergent.

3. Our sample based on SLES and 10-15% novel polymer gives foaming, surface
tension and detergency almost equivalent sometimes better than commercial sample.

4. The experimental compositions should be tried on pilot plant scale and market on
commercial scale. This will certainly promotes “green environment”.

5. The product can be marked as free from petroleum, eco-friendly which will certainly

attract global market.

The whitener is very important additive as it gives whiteness to the clothes.
Conventionally sodium chloride and dolomite are used inversely in small quantities.
We have practically proved that their higher property does not affect physicochemical
properties and detergency.

References
1. Swift G. The use of Polymers as Detergent Additives, Journal of American Chemical Society, 1998, vol.2,

324 -328.

2 Goddard E.D., Complexation of Nonionic Polymer and Surfactant in Dilute Aqueous Solution, Langmuir,
1994, vol. 10 (10), 3512-3528.

3. Carrier, synthesis of a polymer and its use for soil removal, 1998, vol. 87(2), 6-21.

4. Shulmon and Kirk, Eur. Pat. Appl. 26 Apr. 2000, EP995, 791(C1.C1 1D3/37), 26Apr.2000, C.A. 132,295.

5 Gabriel, G., Abstracts of the 89th AOCS Annual Meeting and Exp”, Journal of Surfactant and
Detergents, 1998, vol. 1(3), 470-471.

6. Nagrajan, M.K., Multi-functional Polyacrylate Polymers in Detergents, Journal of American Chemical
Society, May 1985, vol. 62(5), 949 - 955.

7. Chen, K.M. and Tsal, C.C., Journal of American Chemical Society, 2002, vol. 65 (8), 1346- 1349.

8. Stamm and Charles L, U.S. 6, 057, 281 (C1.C11D7/26) 2 May 2000.C.A .132, 310055 k.

9

1

NR

A Gogte, B.B.; Agarwal, R.S., Journal of Soaps Det. Toilet. Rev., 2003, vol. 34, 19-22.
0. Gogte, B.B. "Sorbitol based Polymeric Surfactant for Detergent Powder”, Soaps Detergents and Toiletries,
April 2003, 25-28.
11.  Gogte, B.B.; Bhagwat, A.M., Soaps Det. Toilet. Rev., 2004, vol. 36, 20-25.
12.  Gogte, B.B.; Patil, P.V.; Karadbhajne, V.Y., J.Chem. Engg. World, 2005, vol. 40, 71-75.
13. Gogte, B.B.; Dontulwar, J.R., 4sian Journal of Chemistry.2004, vol. 16 (3), 1385 -1390.
14. Kharkate, S.K.; Karadbhajne, V.Y.; Gogte, B.B,, Some Resin based Eco friendly Liquid Detergents,"
Journal of Scientific and Industrial Research, October 2005, Vol.64, 752 -755.
15. Gogte B. B.; Gode, S.A., Study of Carbohydrate Polymer Synthesis and Utilize in the Preparation of
Powder Detergent and Liquid Detergent”, Journal of Scientific and Industrial Research, 2001, Vol.23,
1190-1195.

.. EEm N
(¥ Scanned with OKEN Scanner



Criterion III: Research Publications QNM - 3.2.1 Number of papers published

International Interdisciplinary Virtual Conference on

‘Recent Advancements in Computer Science, Management and Information Technology’

International Journal of Scientific Research in Computer Science,
Engineering and Information Technology | ISSN : 2456-3307 (WWW.1jsrcseit.com)

Variations in Sensing Response of Cladding Modified Fiber Optic
Intrinsic Biosensor with The Interaction Between Gox and

Glucose
Vikas Pahurkar*!, Gajanan Muley?
*Department of Physics, Jijamata Mahavidyalaya, Buldhana, Maharashtra, India

........ cciae Qame (oA Do e TTo 2o e el Lo T 11
UtﬂPdl L€ UJ. ru S1CS, odlIL uauge Dc Ud n.uuavau UllthﬂlblL)’, nuuavau, lVldlldldblll,ld, l1idald

ABSTRACT

In the present investigation, a cladding modified fiber optic intrinsic sensor using biomolecules has been
developed. In this original cladding is removed mechanically and modified it with the polymer-polyaniline,
which is suitable to incorporated and bind the biomolecules in its porous structure. The biomolecules used are
enzymes-glucose oxidase (GOx) and used to detect the analyte-glucose. The sensitivity of developed sensor has
been studied by measuring intensity or power versus time. During the interaction between GOx and glucose;
there are variations in sensing response of sensor. A type of uniform pattern or platues has been observed. It
shows an ON and OFF i.e. starts and ends of reaction between GOx and glucose.

Keywords: Sensor, Cladding Modified Optical Fiber, Immobilization, Glucose Oxidase

I. INTRODUCTION

In the year 1969 a sensor was developed by Clark of the children’s hospital in Cincinnati, Ohio, which was
used for sensing the biomolecules called as biosensor [1, 2]. It was investigated with the development of
enzyme electrodes. After that ample of mature, reliable, fast and more sophisticated biosensors were developed
by researchers throughout the World. In last 30-40 years a simple commercially available small, disposable,
single-use, glucose sensitive electrode and the corresponding handheld-sized portable meter containing the
integrated circuit (IC) and liquid crystal display (LCD) biosensing device was developed for the testing of blood
glucose [3-7]. Biosensors are useful in various fields such as medicine, agriculture, biotechnology, military,
environmental analysis, food analysis, health care, biochemical industries etc. [4-11]. Those sensors were the
electrochemical biosensors. Due to the advanced properties of optical fibers such as light weight, small size,
operated in hazardous environments, without any electromagnetic interference, wide bandwidth, propagation
of light over long distances with little loss in intensity and continuous light intensity etc., researchers were
investigated the optical fiber biosensors [12].

An optical fiber based sensor; needs a light source, optical detector and sensing element (probe) for the
detection of different analytes (which is to be measured). The information of analyte in these sensors is due to
change in polarization, phase, amplitude, frequency, intensity or combination of these things. The designing

Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed under the
terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited
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and development of sensing element in optical fiber sensors decides the type of sensor. In various types,
cladding modified approach is the simplest and effective method of designing of optical fiber sensor. Its
principle is based on the modulation of optical power / intensity in terms of absorption or interaction of light in
the evanescent region.

For the development of such a biosensor; original passive cladding of an optical fiber is removed from a small
portion and coated it with a thin layer of suitable matrix/material which can hold or capture the biomolecules
without affecting it. For the cladding modification polymers like polyaniline, polypyrrole, polyindole,
polythiophene etc. are found suitable and sensitive active cladding materials. It offers a porous matrix like
cauliflower to hold or immobilize the biomolecules [13-17].

In the present investigation, variations in the sensing response of a cladding modified fiber optic intrinsic
biosensor (FOIB) have been studied. This biosensor is developed by modifying the original cladding of optical
fiber with polymer-polyaniline as an active cladding. Then it was incorporated with glucose oxidase (GOx)
cross-linked via glutaraldehyde for the detection analyte-glucose. The sensitivity of developed biosensor has
been studied by measuring intensity or power versus time. It has been observed that there is a type of uniform
pattern or platues are formed, during the interaction between GOx and glucose. It shows an ON and OFF i.e.

starts and ends of reaction between GOx and glucose. The results are reported.
II. METHODS AND MATERIAL

Aniline (monomer) and ferric chloride (oxidant) were purchased from Fisher Scientific used for the synthesis
polyaniline.

1m long plastic cladded silica core optical fiber (core/cladding-960/40um) was taken to develop a fiber optic
intrinsic bicsensor (FOIB). Both the ends of the optical fiber were cut and polished using polish paper. Two
SMA connectors were connected to both the ends of the optical fiber. The sensing element of the FOIB was
prepared by removing a small portion (1 cm) of original cladding mechanically of an optical fiber and deposited
it with a thin layer of active cladding of polyaniline. It was synthesized by chemical polymerization method
using monomer-aniline and oxidant-ferric chloride (FeCls) in an aqueous medium at room temperature. For
the purpose, 0.2 M aniline and 0.05 M FeCl stock solutions were prepared, separately, in double distilled water.
10 mL solution of aniline was taken in a beaker. The oxidant solution was added drop by drop in it with
constant stirring and cladding removed portion was submerged in it during the polymerization to deposit a thin
layer. After deposition, sensing portion was washed several times with distilled water. Then the sensing
element immobilized with GOx prepared in phosphate buffer of pH 7.4 cross-linked via glutaraldehyde
solution.

He-Ne laser (1- 632.8 nm, power-1mW) was used as a source to illuminate the light at one end of the FOIB. At
the other end; the sensing response of FOIB was recorded using a charge-coupled device (CCD) camera (Mels
Impex America, Inc.) as a detector. Optical microscope AxioCam ERc 5s was used to record images of optical

fiber at various stages in the experiment. Figure 1 shows the experimental arrangement of FOIB.
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0

Modified cladding with Polyaniline
Figure 1 Experimental arrangement of FOIB.

III. RESULTS AND DISCUSSION

A.  Optical Micrograph of Sensing Element

Figure 2 shows the sensing element of FOIB in various magnifications (4x and 10x). Figure 2 (a, b) shows the
images of the sensing element before removal of cladding. Figure 2 (c, d) shows images of sensing element after
removal of cladding. Figure 2 (e, f) shows images of sensing element after deposition of thin layer of polyaniline.
As discussed earlier, polyaniline offers a porous matrix to accommodate the biomolecules like enzyme used for
sensing analyte as shown in Figure 2 (e, f).

(4x) (4x) (4x)

S e |
1 e <
(e)
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Figure 2 Optical microscopic images of optical fiber (a, b) with original cladding; (c, d) with removed cladding
and (e, f) with polyaniline modified cladding

B.  Sensing Response

Figure 3 shows the sensing response of FOIB for phosphate buffer solution (pH 7.4). It shows that there is no
variation in power with respect to the time. It may shows that there is no interaction or reaction between
enzyme-GOx and phosphate buffer solution.

Figure 4 (a, b) and figure 5 (a, b, c) are the sensing response of FOIB after adding the glucose solution in the cell
enclosed with sensing element immobilized with GOx. Figure 4 (a) shows the interaction between GOx and
ghicose solution. It’s a type of ON and OFF i.e. starts and ends of reaction and shows the uniform pattern or
platues of it. It’s in ON condition, while starting the reaction between GOx and glucose. After completion of
the reaction it leaves behind Gluconolactone and hydrogen peroxide (H202), this condition is the OFF
condition of reaction as shown in figure 4 (a, b). Again the enzyme GOx ready to interact with another glucose

molecules and the reaction starts again. In this way power goes on increasing with respect to time and after the
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interaction with all the glucose molecules, the power goes on decreasing as shown in figure 5 (a, b and c).

Figure 5 (a) shows the increase in power during the interaction between GOx and glucose and the power starts

decreasing as shown in figure 5 (b). Whereas, figure 5 (c) depicts the completion of interaction between GOx
and all the molecules of glucose solution.
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Figure 3 Sensing response of FOIB for buffer solution.
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Figure 4 Sensing response of FOIB during the interaction between GOx and Glucose.
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Figure 5 FOIB Sensing response (a) increasing, (b) decreasing and (c) completion of interaction between GOx
and glucose.

IV. CONCLUSION

In the present investigation, a cladding modified fiber optic intrinsic sensor using biomolecules has been
developed successfully. Polyaniline founds a suitable matrix for the immobilization of enzymes-GOx. Cladding
modified FOIB has been successfully detected the glucose and shows sensing response or variations during
interaction between GOx and glucose. At time of sensing, a type of uniform pattern or platues has been
observed. It shows an ON and OFF i.e. starts and ends of reaction between GOx and glucose. It confirms the
possible use of FOIB for immobilization of various biomolecules and detection of different analytes. It can also

be effectively used in various fields.
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ABSTRAC
Sensors are essential parts of systems that we depend on every day for a multitude of tasks. They make it easier to
gather data, which permits wise choices to be made in a variety of applications. Al-infused sensors have been a
driving force behind recent advancements in industrial Systemsand other IoT systems, applications, and
technology. These Al-powered sensors are smart enough to have intelligence built-in, and they can work together
to communicate whether they are online or when they are operating independently.

Sensors embedded into nodes must demonstrate traits such as efficiency, intelligence, precision, and connection to
fulfill the needs of today's advanced systems. Additionally, these sensors must demonstrate robustness, prioritize
user safety, and uphold privacy considerations. Leveraging advanced Al technologies, a new breed of sensors has
emerged, endowed with capabilities that can detect, identify, and mitigate performance degradation while
unveiling novel patterns.

This research paper will succinctly explore the application of AI and Deep Learning (DL) in sensor technologies,
aiming to enhance efficiency and address limitations associated with traditional sensor technologies. Through this
exploration, we aim to shed light on the transformative potential of AI-infused sensors in ushering in a new era of
smart and resilient IoT applications.

In addition to traditional applications, the research sheds light on the burgeoning role of Al in wearable sensors
and health monitoring. The marriage of AI algorithms with wearables facilitates advanced analytics of
physiological data, paving the way for proactive health assessments, fall detection, and sleep pattern analysis.

Keywords : Artificial Intelligence,Sensors, Deep Learning, Smart Sensors, CNN, RNN

I. INTRODUCTION

A sensor serves as a device designed to react to a
physical stimulus, encompassing variables such as
heat, light, sound, pressure, magnetism, or specific
motion. Subsequently, it transmits a resultant impulse,
thereby facilitating tasks such as measurement or the
operation of a control system. Sensors, ubiquitously

integrated into a myriad of systems, have become

integral components in contemporary scenarios,
spanning residential and commercial environments,
shopping complexes, healthcare facilities, and even

embedded within ubiquitous smartphones.

From a technical standpoint, sensors manifest in an
array of types, each specifically tailored to respond to
a distinct physical stimulus. Thermal sensors, for

instance, are engineered to detect variations in
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temperature, while photoelectric sensors respond to
changes in light levels. Acoustic sensors discern sound
waves, and pressure sensors gauge alterations in
atmospheric or mechanical pressure. Magnetic sensors,
as another example, respond to variations in magnetic
fields, and motion sensors detect specific types of
movements.
Moreover, sensors have evolved to feature
sophisticated technologies, with many incorporating
elements of artificial intelligence (AI) and machine
learning. These advanced sensors demonstrate
heightened

adaptability,

capabilities in terms of precision,

the

contemporary technological landscape, sensors have

and pattern recognition. In
become indispensable tools, enabling the continuous
improvement and optimization of various processes
and systems. Their pervasive integration underscores
their in the

interconnected world of today.

crucial role data-driven and

II. INTRODUCTION TO AI AND THE
IMPORTANCE OF AN INTELLIGENT SENSOR

AT or Artificial Intelligenceis a superset of various
technologies which include machine learning and
deep learning and many more.The integration of Al
techniques into sensor-based systems is expected to
pave the way for the development of applications.
Current Al applications within sensor environments
primarily focus on:

1) Boosting Operational Efficiency:

For instance, Google harnesses Al to optimize data
center cooling costs through the implementation of
intelligent sensor-driven systems.

ii) Enhancing Risk Management:

Companies like Fujitsu employ AI to analyse data
from connected wearable devices, ensuring worker
safety and providing more effective risk management

strategies.

20 Jan, 2024 Page No: 118-122

A smart sensor is an advanced sensing device
equipped with additional capabilities beyond the
basic sensing and data collection functions found in
traditional sensors. It integrates technologies like
Artificial Intelligence (AI), enabling it to process,
analyse, and interpret data more intelligently.

Unlike traditional semsors that typically provide raw
data, smart sensors process information Iocally,
making them more autonomous and capable of

providing actionable insights.

Components of a Smart Sensor:
1. Sensing Element: Similar to traditional sensors,
a smart sensor has a sensing element to detect
(e.g.,

and measure physical parameters

temperature, pressure, light, or motion).

2. Processing Unit: The smart sensor is equipped
with a processing unit, often incorporating
microcontrollers or microprocessors, allowing

it to analyse data on-site.

3. Communication Interface: Smart sensors can
communicate with other devices or systems
interfaces,

through wired or wireless

facilitating real-time data transfer.
II1.Deployment of Al in Sensor Systems.

In agricultural applications, the integration of
Artificial Intelligence (Al) with various sensors
revolutionizes farming practices by providing data-
driven insights and automating essential processes.

For example:

1. Soil moisture sensor can be integrated with
machine learning models like linear regression,
decision trees to analyse historical soil moisture
data to predict optimal irrigation schedules.In the

realm of machine learning and statistics, linear
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regression serves as a statistical tool. It helps model
the connection between a variable which depends
on another variable and one or more variables
which are independent of others. The main aim of
linear regression is to identify the most accurate
linear relationship, usually depicted as a straight
line. This line aims to minimize the distinction
between the anticipated values and the real values
of the dependent variable.
2. Al-powered image recognition using Drone
mounted cameras and multispectral sensors can be
used to identify crop health, weed infestations, and
growth patterns. Object detection algorithms such
as YOLO (You Only Look Once) are suitable for
identifying and locating multiple objects within an
image. They can be applied to detect individual
plants, assess their heaith, and identify weed
locations. YOLO is a pioneering object detection
algorithm in the field of computer vision and
image processing. YOLO is renowned for its
efficiency and speed in detecting and classifying
objects within images. Unlike traditional object
detection methods that involve multiple stages and
computations, YOLO takes a unique approach by
dividing the image into a grid and making
predictions for multiple bounding boxes and class
probabilities in & singde pass throiigh the neir
1IV. EXPLORINGDEEP LEARNING IN
RECOGNIZING ACTIVITIES BASED ON
SENSOR.DATA

Activity secogritiod tising ‘sénsots secki o detive

meaningful insights about human activities from
extensive low-level sensor data. Traditional pattern
reeognition methods bve mede nomkle
mﬁy iﬁ«ﬁqﬁ%’fﬂ? wily on manwal, nle-beed &

Emtrmition techrdnes, whidh iy donstuin &@ﬁﬁ

capacity to generalize effectively. Additionally,

rogess, bt
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current methods encounter difficulties in handling
unsupervised and incremental learning tasks. The
recent advancements in deep learning offer a chance
higher-level

demonstrating impressive performance in diverse

to automatically extract features,
fields. As a result, approaches based on deep learning
have gained widespread acceptance in the domain of
sensor-based activity recognition.

Feature extraction using
Deep learning models

Inferences

Jogging ’_K

Signals

®

o

Fig.2. Applving Deep learning models for activity
recoguition wsing Sensors

Deep Learning models:

In this part, we will try to explore the different deep
learning models used in Human Activity Recognition
tasks.

a. CNN.

Convolutional Neural Networks or commonly
abbreviated as CNNs excel at extracting features
from signal data, delivering encouraging results.in
m&ks e Hmage  lassificsion aiid apaa@h
pwoognidon, When ¢oiiglated 16 Jeasificaiion.

based on time series, especially in Human Activity

Recognition (HAR)andwhen compared to other
mpdels Convoluion Nevral Metworks provide two
major benefits which ave’ locsl -dependency  and
scale iovadiance. Locil dependency. implies that:
neighbouring signals in Human Activity
Recognition often show correlation, improving the
sabdels capdlility to prap Rapoitint petiisiis

T

Copwomedily; sesle fnsedaocs onmues the GIE

effectiveriess: ¥ hendlig  sigmb  with

differentfrequencies. Given the efficacy of CNNs, a
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predominant focus within the surveyed literature
pertains to their application in time series

classification, especially in the domain of HAR.

In the case of applying CNN to Human Activity
Recognition, key considerations include Pooling,

Input adaptation and Weight-sharing techniques.

1. Input Adaptation:

Two main approaches are data-driven and model-
driven.

Data-driven approach: In this approach we treat each
dimension of the readings from sensor as single

and then

convolution on them. Channels are processed

channel perform 1 directional
independently, and outputs are flattened for
further processing in DNN (Deep neural network)

layers.

Model-driven approach:
In this approach we resize the input to get a non-
directional for 2

directionalconvolutions. Requires non-trivial input

real/virtual 2 image

tuning techniques and domain knowledge.

2. Pooling:

Most approaches in Convolution neural networks use
max pooling or average pooling.

Purpose: Prevents overfitting and accelerates training

on large datasets.

3. Weight-Sharing:

This is a super-efficient approach to decrease the time
for training on a new task.

Partial weight-sharing: Used in various studies (e.g.,
relaxed partial weight sharing) to account for
differences in behaviour among units.

b. RNN.

Recurrent Neural Networks or commonly abbreviated

as RNNs contribute significantly to tasks like

20 Jan, 2024 Page No: 118-122

speech  recognition and natural language
processing. In the HAR field, where factors like
training speed and resource efficiency hold
importance, RNNs, frequently integrating LSTM or
Long Short-Term Memory cells, are usually

utilized.

LSTM cells are frequently integrated into RNN
architectures, serving as memory units during
gradient descent.

This integration allows RNNs to capture and utilize
long-term dependencies in temporal data, a crucial
aspect in HARIn HAR scenarios, there is a
common focus on developing RNN models
optimized for resource-constrained environments.

(Inoue et al., 2016) conducted investigations into
model parameters [4], proposing an effective
model capable of high-throughput HAR.

V. CONCLUSION

To sum it up, this paper offers a thorough exploration
of how Al and deep learning are incorporated into
sensor technologies, highlighting their significant

IoT health

monitoring, and recognizing activities based on

impact on enhancing systems,

sensor data. It sheds light on the evolving
landscape of sensor technologies and the pivotal
role of AI in enhancing the capabilities of modern

Sensors.
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ABSTRACT

This abstract provides a succinct overview of the exploration into the realm of gravitational waves and their

profound implications for our understanding of the cosmos. Delving into the theoretical foundations laid by

Albert Einstein's general theory of relativity, the abstract outlines the transformative nature of the discovery

of gravitational waves. It highlights their unique role as ripples in spacetime and their potential to unveil

previously hidden facets of the universe. The abstract invites readers on a journey through this newfound

observational frontier, where gravitational waves emerge as powerful tools for probing the mysteries beyond

the visible spectrum. As humanity embraces this revolutionary perspective, the abstract captures the essence

of gravitational waves as a gateway to an unseen universe, promising unprecedented insights into the

fundamental fabric of our cosmic existence.

Keywords: Gravitational Wave, LIGO, LIGO-India, Sources

I. INTRODUCTION

The vast cosmos, dvetehing acvoss wednagioable
distances and harboring celestial ple eng beyomd

human comprehension, has forever been a source of

fascination and inquiry. In the early 20th century, the

scientific community was confronted with a
paradigm-shifting revelation that would redefine our
understanding of the universe: the existence of
gravitational waves. Envisioned by the beilliant mind
of Albert Binsteln a3 a comsequence of bis general
theory of relativity, these elusive waves represent
ripples in the very fabric of spacetime itself.

This introduction embarks on a compelling journey
through the theoretical genesis and experimental

verification of gravitational waves, positioning them

as a transformative force in observational astronomy.
Albert Einstein, in 1916, postulated that accelerated
masses conld send out waves throngh the curvature of
spaceline, However, it wasn't until & contory later, in
2015, that the Laser Interferometer Gravitaticssl-
Wave Observatory (LIGO) made the groundbreaking
announcement of successfully detecting gravitational
waves, ushering in a new era in astrophysics.

unlike

observational tool, offer a distinct perspective into the

Gravitational ~waves, any other
unseen comers of the universe. As ripples genevated
by cataclysmic svents such s black hole mergers or
neutron star collisions propagate through spacetime,
they carry with them information about the nature of
these cosmic occurrences. Their detection not only

validated a key prediction of Einstein's theory but also
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presented scientists with an unparalleled opportunity
to explore celestial phenomena beyond the confines
of traditional electromagnetic observations.

This journey through gravitational waves is
not only a quest for scientific knowledge but an
expedition into uncharted territories where these
waves act as cosmic messengers, delivering insights
into the most energetic and enigmatic events in the
universe. This exploration holds the promise of
uncovering hidden dimensions, providing a new lens
through which we can peer into the heart of cosmic
phenomena that were once beyond our observational
reach.

As we delve into the narrative of gravitational
waves, this journey extends an invitation to readers,
scientists, and enthusiasts alike to join the exploration
of this new window to the unseen universe—a portal
to realms previously obscured from our view, where
the study of gravitational waves unfolds as a
transformative chapter in our quest to comprehend

the profound mysteries of the cosmos.
I.  Sources of gravitational waves

Gravitational waves are generated by the acceleration
or motion of massive objects, especially those
involving non-uniform motion or asymmetry. Here

are some key sources of gravitational waves:

1. Binary Systems:
1.1. Binary Black Holes: When two black
holes orbit each other, their gravitational
interaction leads to the emission of
gravitational waves. This becomes particularly
pronounced as the black holes spiral inward
and eventually merge into 2 single, more
massive black hole.
1.2 Binary Neutron Stars: Similar to binary
black holes, neutron stars in close orbits emit

gravitational waves. The merger of neutron

Published : 20 Jan, 2024

Page No : 175-180

star binaries can produce observable signals
and is associated with phenomena like
through both

electromagnetic

kilonovae, detected
gravitational waves and
observations.

Asymmetric Neutron Star: The rotation of a
non-symmetric neutron star can lead to the
emission of continuous gravitational waves.
This is especially relevant when there is an
asymmetry in the star's shape or density
distribution.

Supernovae: The collapse and subsequent
explosion of massive stars, known as
supernovae, can generate gravitational waves.
While the signal from a single supernova is
challenging to detect, the cumulative effect of
numerous supernovae in  the universe
contributes to the overall gravitational wave
background.

Compact Binary Systems with Non-Circular
Orbits: Gravitational waves are emitted when
compact objects, such as white dwarfs or
neutron stars, orbit each other in non-circular
orbits. The non-sphericity of their motion
results in the emission of gravitational
radiation.

Pulsars: Rotating neutron stars with strong
magnetic fields and non-uniformities in their
structure can emit continuous gravitational
waves. The detection of these signals requires
precise measurements of pulsar timing.
Cosmic Strings: Theoretical cosmic strings,
one-dimensional topological defects in the
fabric of spacetime, are predicted to generate
gravitational waves when they oscillate or
undergo certain types of interactions.
Primordial Gravitational Waves: These are
ripples in spacetime generated during the
early moments of the universe, likely during

cosmic inflation. Detecting these primordial
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gravitational waves could provide insights
into the very early universe,

8.  Genersl Astrophysical Events: Any massive,
asymmetric, and dynamic astrophysical event,
such as the collapse of a massive star or the

interaction of dense matter in extreme

conditions, can  potentially = produce
gravitational waves.
II. Detection Methodology of gravitational
waves

The detection and study of gravitational
waves have opened a new era in astronomy, allowing
scientists to observe and understand the universe in
ways that wem previously impossible. Detecting

Amvitations] waves is & oonples process (hit tovilies:

sophisticated nstraments. snd precise messarements.
The primary methodolegy for detecting gravitational
waves i5 based on interferometry, and currently, the
most successful instruments are laser interferometers.
Instruments like LIGO
Gravitational-Wave Observatory),

Interferometer
LIGO-
India(upcoming) and Virgo has made significant
contributions to the field by detecting gravitational

wave signals and providing crucial insights into the

(Laser

sources and nature of these waves.

Here's a detailed methodology for detecting
gravitational waves:
1. Laser Interferometry: The core of

gravitatiomal wave detective i & laser
interlerometer, a devies that messures winats
changes in the length of its arms caused by
A typical

interferometer consists of two perpendicular

passing gravitational waves.

arms, each several kilometers long. The
lengths of these arms are carefully controlled
wsing mwltiple reflectons of laser Mght
between mirrors at each end.

2. Laser Light Source: A laser beam is split into
two parts at a beam splitter, and each part is

&
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directed down oue of the arms. The original
intent is for the beams to recombine and
cancel each other out, creating a dark fringe
at the detector.

Path Length Changes: When a gravitational
wave passes through the interferometer, it
causes a slight change in the lengths of the
arms. This change leads to the interference
pattern at the detector shifting, creating a

detectable signal.

Michelson Interferometer: The interferometer
operates on the principles of a Michelon
interferometer, where the intesference of
light: waves. d8 wvsed fo. messure soall
displacesnenits. Changes in the aom lengthy
ihe:

due o gravitational weves alier

interference pattern.

Detection Sensitivity: Achieving the required
sensitivity is a significant challenge. The
interferometer must be able to detect changes
in length on the order of a fraction of a proton
diameter, which is about 104-18 meters.

Multiple Detectors: For increased accuracy
and to help identify the source of the
gravitational waves, multiple detectors are
used. The Laser Interferometer Gravitational-
Wave Observatory (LIGO) in the United
States snd Virge in Europe ave two prominent
exsmmples.

Data Analysis: Collected data is analyzed
using advanced algorithms to distinguish
gravitational wave signals from background
noise. Signal processing techniques and
statistical methods are crucis) for extracting

meaningiil information.
Blectroanagoetic  Follow-Up:  When a
gravitational wave event is identified,
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astronomers coordinate with observatories
the
observe the event in other wavelengths (e.g.,
This

approach provides a more comprehensive

across electromagnetic spectrum to

optical,  radio). multi-messenger
understanding of the astrophysical event

associated with the gravitational waves.

9. Continuous Improvement: The detectors are
constantly upgraded and refined to improve
sensitivity and redoce sources of wmolse
Copdinnons resesreh and development sre
ongoing to enhance the capabilities of

gravitational wave observatories.

III. RESULTS AND DISCUSSION
Reaulta

1. Detection of Gravitsticns] Waves: The successful
defection of gravitatons] waves veing advenced
ohaereatories ke LIGO and Virgo has opened a new
e in astrophysics. Muliple grevitational wave
events bave been obsesved, inchuding wmesgers of
binary black holes saed binery newtson stars.

2. Confirmation of Einstein's The

observed gravitational wave signals align closely with

Predictions:

the predictions of Albert Einstein's general theory of
relativity, providing this
fundamental theory.

% Mew Astrophysical Tnsights Gerevitatiousl wewve

strong support for

cheervations heve wavelled previowsly ussesn
astrophysical phenomena, such as the coalescence of
black holes and neutron stars, shedding light on their
_properties and distributions in the universe.

4 Wulti Messenger Astroncany: Gravitations] wave
evénts e, now oodelsed with detirdiagnétic
ohservations, enabling mulii-mestenger astmomy.
This fndegration has peovided o more compeehensive
understanding of the astropliysical processes involved.
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5. Exploration of Extreme Physics: Gravitational wave
allow
conditions of gravity, providing insights into the

detections scientists to explore extreme
behavior of matter under the influence of strong

gravitational fields.

Discussion:

1. Astrophysical Implications: The observation of
binary black hole mergers and binary neutron star
collisions through gravitational waves has significant
implications fr our wndentsnding of the formation,

2. Cosmic String and Primordial Gravitational Waves:
Ongoing efforts are directed towards the detection of
exotic sources like cosmic strings and primordial
gravitational waves. Successful observations of such

phenomena could further enrich our understanding

of the early univesss.
3. I[ostrooeemtel  Advancements  Continuous
improvements in grmvitational wave detectors, such as

LIGO snd Virgo, we ssentisl for esnbmncng
semsdtivity and exzpanding our capacity to observe
wim to push the boundaries of gravitational wave

detection.

4. Future Prospects: The era of gravitational wave
astronomy is still in its infancy, and future missions,
such as the Laser Interferometer Space Antenna
{LIB4), hold prowvize foe detecting lower {equency
gravitational waves and esploving dilferent segions of
the universe.

5. Educational and Public Outreach: Gravitational
wave ‘discoveries have captured the publics
imaghiation. The engagement of the brodder
costmnmiity through educesiobinl and  otiméach
progrems s crdal for shadog the cuitement of theps
daroreries aud fosteving lntecest in asbrophysica.

IV. CONCLUSION
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The exploration of gravitational waves has
undeniably marked a revolutionary chapter in our
The

detection and analysis of these elusive ripples in

understanding of the universe. successful
spacetime, as facilitated by advanced observatories
like LIGO and Virgo, have not only affirmed the
brilliance of Albert Einstein's theoretical predictions
but have also ushered in a new era of observational
astronomy.

The conclusive evidence of gravitational wave
events, particularly the mergers of binary black holes
and neutron stars, has broadened our observational
capabilities, allowing us to peer into the previously
unseen realms of the cosmos. These detections
provide invaluable insights into the astrophysical
processes governing the most extreme environments,
from the cataclysmic collisions of massive celestial
bodies to the intricacies of gravity's dance in binary
systers.

The correlation of gravitational wave events
with electromagnetic observations has paved the way
for multi-messenger astronomy, presenting scientists
with a holistic view of cosmic phenomena. The
synergy between gravitational wave detectors and
traditional observatories has not only deepened our

comprehension of known astrophysical phenomena

bt has el openéd Svenues for e discovery of

Looking forward, the ongoing refinement of
gravitational wave detectors and the pursuit of
inngvative technologies, such as the LIGO-India,
Laser Interforomweter Space Aotenng (LISA), promiss
to unlock further seoretz of the univews From
probing the enigmatic nature of cosmic strings to
unraveling the mysteries encoded in primordial
future holds

potential for expanding the frontiers of gravitational

gravitational waves, the immense

wave astronomy.

20 Jan, 2024 Page No : 175-180

As we continue to delve into the unseen
universe through the lens of gravitational waves, it
becomes increasingly evident that our journey has
just begun. The cosmic symphony, composed of
gravitational waves echoing from the depths of
spacetime, beckons us to unravel its intricacies,
offering a profound and awe-inspiring melody that
the

understanding. In this era of gravitational wave

transcends boundaries of our traditional
astronomy, the universe reveals itself as a dynamic
and interconnected tapestry, inviting scientists and
enthusiasts alike to embark on a collective exploration

of the cosmos' most profound mysteries.
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ABSTRACT

Principal Component Analysis (PCA) is the best face recognition method. This research suggests
PCA for fingerprint and signature recognition. Simple image processing transforms like DCT, 2D-
DCT, DWT, SWT, 2D-SWT, SVD (Singular Vector Decomposition), Entropy, and Rank can be used
for feature extraction. These transforms and measures are utilized with PCA as a feature extraction
module to construct uni-modal and multimodal biometric systems using face, fingerprint, and sig-
nature modalities. Most PCA biometrics systems compare stored template to claimed identification
using Euclidean distance. This paper proposes matching modules using similarity and dissimilar-
ity measures viz. Absolute Pearson’s Correlation Coefficient (APCC), Absolute Uncentered Pearson’s
Correlation Coefficient (AUPCC), Bray Curtis Distance (BC), Canberra distance (CB), Chebyshev Dis-
tance (CBS), Chessboard Distance (CSB), City block or Manhattan distance (CTB), Cross Correlation
(CCQ), Dot product (DP), Euclidean distance (EUC), Extended Jaccard Distance (EJ), Hamming Dis-
tance (HM), Harmonically Summed Euclidean distance (HSEUC), Kendall Correlation Coefficient
(KCC), Mahalanobis Distance (MH), Minimum Coordinate Difference (MCD), Minkowiski distance
(MNK), Multivariate Kurtosis Coefficient (MVK), Multivariate Skew (MVS), Normalized City Block or
Manhattan distance (NCTB), Normalized Cross-correlation (NCC), Normalized Euclidean distance
(NEUC), Pearson’s Cosine Distance (PCOS), Pearson’s Correlation Coefficient (PCC), Pearson’s Abso-
lute Value Dissimilarity (PAVD), Pearson’s Linear Dissimilarity (PLDISS), Spearman Correlation Coef-
ficient (SCC), Standardized Euclidean Distance (SEUC), Uncentered Pearson’s Correlation Coefficient
{UPCT), Wave-Hedges Distance (WVH). This study again discusses score ievei fusion of face, finger-
print, ar|1d signature using sum and max rules, z-score normalization, and decision level fusion using
AND rule.

KEYWORDS

face; fingerprint; human
verification; multi-modal
biometrics; signature

L Lol nl of information for authentication (eg. single finger-

The Face and Fingerprint Recognition systems have been
well-acceptable in the uni-modal biometric systems. But,
still, these systems suffer from intra-class variability and
other problems like spoof attacks, etc. As we see in the
literature, many researchers have used these modalities
to design and implement bimodal biometric systems.
We have introduced one more modality, i.e. signature
in these two modalities. Since face and fingerprint are
physiological characteristics the signature is a behavioral
characteristic.

Most biometric systems deployed in real-world applica-
tions are unimodal since they rely on a single source

©2023 IETE

print, iris, or face). These systems suffer from differ-
ent problems such as noisy data resulting, for exam-
ple, from defective sensors, unfavorable ambient con-
ditions, poor illumination, incorrect facial pose, and
many others. Some of these limitations can be over-
come by including multiple sources of information for
establishing identity. Those are called multimodal bio-
metric systems and are expected to be more reliable due
to multiple and independent biometric features. These
systems can meet the severe performance requirements
imposed by various real-world applications by achiev-
ing higher accuracy and improved system performance
(1,2].
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Biometric systems have to contend with noisy data,
restricted degrees of freedom, failure to enrol problems,
spoof attacks, and unacceptable error rates. In some sit-
uations, it may be feasible to deploy a biometric system
that takes advantage of more than one method of iden-
tification or authentication to overcome these problems.
A biometric system can either be integrated with non-
biometric forms of authentication or with other forms of
biometric authentication systems. When a biometric sys-
tern is integrated with other forms of biometric authenti-
cation systems, it can be described as a “multi-biometric
system”. Multi-biometric systems may be more reliable
and provide higher verification rates due muitipie, inde-
pendent pieces of evidence [3-11]. Multi-biometric sys-
tems address the problem of non-universality since mul-
tiple traits ensure sufficient population coverage, and pro-
vide anti-spoofing measures by making it difficult for an
intruder to steal multiple biometric traits of a genuine
user [3-11]. If there is a weakness in one method of bio-
metrics, then combining it with a biometric method that
is stronger for that weakness will alleviate that problem.
For instance, it may be feasible to deploy a biometric
system that consists of fingerprint scanning and voice
recognition systems. In addition, a multi-biometric sys-
tem may reduce the false reject rate and the failure to
enroll the problem [3-11].

One must determine the logic used by a multi-biometric
system. Each biometric method must be incorporated to
logically work with the other biometric method that it is
being combined with. The logic of the multi-biometric
system may be implemented in an AND configuration or
an OR configuration. If these two approaches must work
together to provide continuous authentication using the
AND configuration, then they both must output a match-
ing score. It is noted in [3-11] that this type of configu-
ration will reduce the false acceptances achieved by using
either system by itself, but it will increase the number of
false rejections.

These systems may be combined in an OR configura-
tion. In the OR configuration, either approach will be
able to provide the continuous authentication needed by
the user. If the OR configuration is used as noted in
[3-11] then this type of configuration will reduce the
number of false rejections, but increase the number of
falseacceptances. The number of false rejections and false
acceptances is based on the matching threshold that the
administrators set the system at initially. The matching
threshold is used to decide between a genuine user and
an impostor.

Usually, vendors of biometric devices have suggestions
for setting threshold values according to the security
level you are trying to achieve. The security level may be
labeled as low, medium, and high. Each security level has
athreshold value associated with it as well. System perfor-
mance can be improved by providing separate threshold
values for each user of the system. In [12], it is shown
that by providing separate threshold values for each user
of the system, which consists of a combination of finger-
print, face, and hand geometry, the genuine accept rate is
above 96%.

Using muitiple biometrics in a system may not be the best
solution in some cases. In [13], an example is given where
fingerprints and voice were used together as one system.
The conclusion from this study is that a strong biometric
is better alone than in combination with a weaker one.
More analysis and testing of multi-biometric systems are
needed to be able to draw clear conclusions regarding the
implementation of such a system.

A multi-biometric system may increase the certainty
that the person is who he claims to be and increases
the flexibility and circumstances under which someone
can be verified. The accuracy and performance of an
authentication system may be increased by employing
a multi-biometric system if the most compatible meth-
ods are combined to produce a stronger biometric sys-
tem (i.e. where weaknesses in one method are comple-
mented by the strengths in the other method). If the
results of combining different biometric methods are not
fully researched, then a layered biometric system may be
weaker than using only one method.

Also, since a single biometric feature can sometimes lead
to type I and type II errors as well as higher failure to
acquire (FTA) and failure to enroll (FTE) rates, a multi-
modal biometric system tends to be more reliable for the
same application. For instance, fingerprints can be copied
[3-11,14-16] or altered by cuts and bruises [7], a face
recognition algorithm can result in too many false accep-
tances [13,17] and many other drawbacks exist in other
biometric authentication schemes [4-9,14-16]. A mul-
timodal biometric system [3,5,7-9] combines the use of
more than one biometric feature to solve these issues. For
example, the system can solve the problem of distinguish-
ingbetween people with similar faces (i.e. identical twins)
by using fingerprints as an additional biometric feature,
while issues caused in a fingerprint biometric system by
people having worn fingerprints and people missing fin-
gers are handled by using face recognition. Furthermore,
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a multimodal system also provides anti-spoofing mea-
sures [4,11,18] by making it more challenging for an
impostor to fool the system.

The different groups such as the Biometrics Research
Group and Computer Vision Laboratory have worked on
different fusion schemes. These fusion strategies include
sensor level, feature level, matching score level, and
decision and rank-level approaches. Designing a multi-
biometric system is an intriguing problem because it
is very difficult to choose the optimum fusion strategy.
Researchers all over the world have performed various
combinations of biometric traits and evaluated the per-
formance of the system using various pattern recognition
and statistical techniques.

Biometric verification and identity via contactless palm
scanning are presented in [19]. Ripplet-I Transform (R-
IT) an extended form of Curvelet Transform (CuT),

ng
form QMI‘} {{ﬁ]ﬁ? ’E’fﬁ :mxi ; P h&w alsﬁhﬂﬁm wmi

to diversify algorlthms In the verification phase of the
study, Artificial Neural Network (ANN), Euclidean Dis-
tance (ED), and Support Vector Machine (SVM) have
been employed individually for matching to determine
how classification methods affect study outcomes and
processing times. Also investigated is CNN’s classifier
performance. The study’s verification and identification
algorithms were validated using palm print photos from
Hong Kong Polytechnic University’s Contact-free 3D/2D
Hand Images Database (Version 1.0).

The literature reviews on these works have been briefly
given in Table 1.

Table 1 shows work regarding multimodal biometrics
systems using different modalities. Most fusion method-
ologies used by the researchers are at matching score
levels. The sum rule is also preferred by most of the
researchers. The decision-level fusion is carried out by
majority voting. Whereas [41] has used feature-level
fusion using the feature concatenation method.

2. PROPOSED MODEL

2.1 Multimodal Biometric System Using a
Score-Level Fusion Approach

The typical multimodal biometric system consists of an
scquisiion module, feature extraction moduls, matching
madule, and decision module with fhe huorporstion

o cthe FE MM and DM

of a Fusion Module (FM) at any one of the sen-
sor/feature/matching/decision levels of the fusion. A pro-
posed multimodal biometric system based on face, fin-
gerprint, and signature using score-level fusion approach
is shown in Figure 1:

The FE component in the figure represents the Feature
Extraction module and the MM component represents
the Matching Module. The fusion module encompasses
the engine for score fusion. The symbol 4 represents a
threshold for the fused score and the decision module
gives accept/reject results based on threshold.

2.2 Multimodal Biometric System Using a
Decision-Level Fusion Approach

The multimodal biometric system for face, fingerprint,
and signature using the decision-level fusion approach
components in serial for

etk modality whine M 4

accept/reject decisions. The systern iodél is showii in
Figure 2.

2.2.1 Feature Extraction (FE) Module of the Proposed
Model

The proposed system consists of different 13 feature
extraction (FE) approaches. The Principal Component
Analysis (PCA) is well-known technique for dimension-
ality reduction and very beneficial for face recognition
systems. We have proposed a combination of basic image
transforms and principal component analysis (PCA)
techniques to extract the features from face, fingerprint,
and signature modalities. The proposed combinations of
feature extraction (FE) modules are as follows:

DCT (Discrete Cosine Transform)+PCA

2D DCT+ PCA

DWT (Discrete Wavelet Transform)+PCA
SVD (Singular Vector Decomposition)+PCA
PCA (Principal Component Analysis) [3,4,16]
Image Entropy + Image Vector + PCA

Image Rank 4+ PCA

Image Rank + Image + PCA

Image Rank + Image Entropy + PCA

Image Entropy 4+ PCA

SWT (Stationary Wavelet Transform) + PCA
2D SWT (Stationary Wavelet Transform) 4+ PCA.

A brief description of the above feature extraction tech-
niques is ghven next,

; stands for decision riodule
“Thereafier the decisions made by the TN are fused 10
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Table 1: Literature Survey on multimodal biometric systems

Modalities fused Authors Level of fusion Fusion methodology
Face and Speech [20] Score Selective method

Face and Fingerprint [21] Score Fast Genetic Algorithm

Fingerprint (Two Sensors) [22] Sensor Gaussian Mixture Model-based Bayesian classifier
Face and Voice [23] Feature Boosted slice classifier

Face, fingerprint and hand-geometry [24] Score

Face, fingerprint, iris and speech [25] Score
Face and Speech [26] Score Normalization
Face and Speech [27] Score
Face and Voice [28] Match score; rank
Face and Voice [29] Match score
Face and Voice [30] Match score

B31] Match score
Face, Voice and I|p movement 32] Match score; decision
Face and Fingerprint 33 Match score

34] Match score
Face, fingerprint and hand geometry 35] Match score
Face, fingerprint and voice [36] Match score
Face and iris 371 Match score
Face and gait [38] Match score

39] Match score
Face and ear [40] Sensor
Face and palmprint [41] Feature
Voice, fingerprint, and hand geometry [42] Match score
Fingerprint and hand geometry [43] Match score
Fingerprint and voice [44] Match score
Fingerprint and signature [45] Match score
Voice and signature [46) Match score

K-nearest neighbor (KNN) schemes, likelihood-based schemes, Bayesian-based
schemes and Muitipe imputation (Mi) schemes

Genetic Algorithm

Fusion of Z-norm and F-norm

Logistic Regression and Product Rule

Geometric weighted average; HyperBF

Sum, product, min, max and median rules

SVM; multilayer perceptron; FLD, Bayesian classifier

Statistical model based on Bayesian theory

Weighted sum rule; majority voting

Product iule

Sum rule, weighted sum rule

Sum rule; decision trees; linear discriminant function

Likelihood ratio

Sum rule, weighted sum rule; FLD; neural network

Sum rule

Sum and product rule

Concatenation of raw images

Feature concatenation

Weighted sum rule

A feduced multivariate polynomial model

Functional link network

SVMin which quality measures are incorporated

Weighted sum rule

Fusion —)@-—) Decision

Figure 1: Face, fingerprint, and signature-based multimodal biometrics system using the score-level fusion approach

DCT (Discrete Cosine Transform). In the following
equation, y is the unitary discrete cosine transform of x

N
YKy = wik) 3 x(n) cos (%(2;1 — k- 1)),
n=1

k=1,2:::;N,

P«)Z’r

1
., =1,

where wi(k) = { VAo
. \/‘%a k<N,

N is the length of x, and x and y are of the same size. The
DCT is closely related to the discrete Fourier transform.

You can often reconstruct a sequence very accurately
from only a few DCT coefficients, a useful property for
applications requiring data reduction.

2D Discrete Cosine Transform (DCT). The discrete
cosine transform (DCT) is closely related to the discrete
Fourier transform Itisa seParable linear transformation;
that iz, the two sngional transforss s equivalont o &
mwdnmmmmi DCT pﬂf&mﬁ aloug & single dimen.
giom followed by 2 one-dimensiondd DCT in the other
dimension. The definition of the two-dimensional DCT
for an input image A and output image B is

l@ndtd Mahavidyalaya, Buldhanal
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Figure 2: Face, fingerprint, and signature-based multimodal biometrics system using the decision-level fusion approach

where

1

w P=0

w l<p=M-1
and

1

w1

dq— 2

N 1<q=<N-1

M and N are the row and column sizes of A, respectively.
If you apply the DCT to real data, the result is also real.
The DCT tends to concentrate information, making it
useful for image compression applications.

DWT (Discrete Wavelet Transform). In single-level dis-
crete 1-D wavelet transform starting from a signal s, two
sets of coefficients are computed: approximation coeffi-
cients cAl and detail coeflicients cD1. These vectors are
obtained by convelving s with the low-pass filter Lo_D
for approximation and with the high-pass filter Hi_D for
detail, followed by dyadic decimation.

low-pass . downsample  approximation coeff:
LoD }——-l 12 I_. oA
s
6
H_p l_"l 12 I'—" )
Tighpess Tommsamgle . detail coeff

Convolve with Fitler X

Keep the even indexed elements
Where

(also termed as downsampling)

SVD (Singular Vector Decomposition). If A is an mxn
matrix and has rank r, A can be factored as A = U * S %

—)@—> Decision

V7T where U and V are orthogonal matrices containing
the singular vectors, and § is @ matrix of the form.., where
D is a diagonal matrix containing the singular values of A.

So, basically, SVD breaks A into three components:

N
\ N
kxk
Amxn = . \ ¥
mxk

PCA (Principal Component Analysis) [3]. Principal
Component Analysis (PCA) has been an effective
approach for face recognition; we have proposed PCA for
fingerprint and signature recognition. The steps of PCA
are as follows:

{a) Leta face image X {x, y) be a two-dimensional mxn
array (8-bit Gray Scale) of intensity values. An image
may also be considering the vector of dimension
mxn. Let the training set of images X, X5, X3 ... Xn.
The average face of the set X is defined by

= 1 &
X==-Y'X;
N;'

(b) Calculate the covariance matrix to represent the
scatter degree of all feature vectors related to the
average vector. The covariance matrix C is defined
by

N
1 — =T
C=N§<x,~—X)(xf—X>

l@mtd Mahavidyalaya, Buldhanal
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Figure 6: Score distribution (up-left), error versus threshold (up-
right), TPR versus FPR (bottom-left), ROC curve (bottom-right) for
a multimodal biometric system using YALE face, 2002 fingerprint,
and KVKR Signature database and FE = SVD-PCA, MM = KCC,
RULE = MAX, EER = 49.9086
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Figure 7: Score distribution (up-left), error versus threshold (up-
right), TPR versus FPR (bottom-left), ROC curve (bottom-right) for
a multimodal biometric system using YALE face, MIX fingerprint,
and KVKR Signature database and FE = SVD-PCA, MM = PCC,
RULE = SUM, EER = 35.0258

This approach again gives a 99.04% recognition rate as
best for four different databases viz. BioID face database-
FVC2002DBI1A fingerprint database-KVKR signature
database, BioID face database-FVC2004DBI1A finger-
print database-KVKR signature database, BioID face
database-KVKR fingerprint database-KVKR signature
database, and BioID face database-MIX fingerprint
database-KVKR signature database.

The main contribution of these highest systems is that it
reduces the computational burden and cost as these uses
resized data and surely responded as accept/reject. The
failure to decide the rate of the systems is very low for

the max rule, i.e. ~0.0660%, whereas ~ 0.00% for sum
rule score fusion. These systems are also evaluated with
different chimeric and non-chimeric databases Figures 6
and 7.
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Abstract

This article presents In Silico and phylogenetic tree analysis and role of tumor antigens alpha-fetoprotein and mesothelin. The
21% century saw a significant increase in knowledge about the fundamental role of alpha-fetoprotein in neoplastic processes.
Alpha-fetoproetien is the biomarker of hepatocellular carcinoma whereas mesothelin a tumor associated antigen broadly
overexpressed on various malignant malignant tumor cells. Statastical parameters viz., number of amino acids (in Daltons),
number of acidic and basic amino acids, Radius of Folded Protein (A%) Estimated pH for protein of alpha-fetoprotein and

mesothelin were studied.

Keywords: In-silico, tamor antigens, hepatocellular carcinoma etc

Introduction

AFP is normally produced dwring foetal and neonatal
development by the liver, yolk sac, and in small
concentrations by the gastrointestinal tract. After birth,
serum AFP concentrations decrease rapidly, and by the
second year of life and there after only trace amounts are
normally detected in serum. Alpha-fetoproteinis a
protein that in humans is encoded by the AFP gene.
The AFP gene is located on the q arm of chromosome
4.The AFP test is a test that is performed during pregnancy
o woabarnal blood o foolsl aamiotic fndd o 16-19 woeks of
zosniion.

Bescdhelin is n coll sorfbos protein thet is Domd in nosmal
mezothelivan and highly expressed in seversl camcers
including mesotheliomas and ovarian and pancreatic
cancers. Mesothelin is not a cancer-specific antigen, it is a
differentiation antigen that is present on normal cells and
highly expressed in many cancers. It is produced as a part of
the 69 kDa precursor protein. The furin cleavage of the
precursor protein yields two proteins, the N-terminal
megakaryocyte potentiating factor (MPF), which is a
soluble extra-cellular protein. Whereas MPF was isolated
from the medium of a human pancreatic cancer cell line.
Mesothelin might be involved in adhesion and particularly
in adhesion and spread of ovarian cancer cells throughout
the mesothelium lining of the peritoneal cavity.Phylogenetic
& Evolutionary Biology is the field that deals with the study
of evolutionary relations among groups of organisms and
the computational simulation techniques for the study of
biological, behavioral, and social systems. A phylogeny, or
evolutionary tree, represents the evolutionary relationships
among a set of organisms or groups of organisms, called
taxa. The tips of the tree represent groups of descendent taxa
{often species) and the nodes of the tree represent the
sommeon ancestors of those descendants.

Review of Bidratare:

Frnds {jmammgm st ok, (2004 stadied vm. st @J&g}?ﬂ&
fetoprotein levels in healthy full-term neonates and infants.
Alpha fetoprotein (AFP) is an important tumour marker in

childhood. However, AFP levels remain high during the
first few months of life, making clinical interpretation
difficult in this period. The aim of the present study is to
determine normal AFP levels in healthy full-term neonates
and infants followed-up at Kocaeli University Hospital,
Department of Paediatrics.

Lisa H. Butterfield, James S. Economou, in Gene Therapy
of Cancer (Second Edition), (2002) DNA and Dendritic
Cell-Based Genetic Immunization against Cancer studied
that Alpha-fetoprotein (AFP) is the most abundant serum
poten belbre birth, and e lovels degsass to very low bt
Gebweioble lovels sfter vt AFPIs  somcivaind by
sppporhnaely 50% of BOO LikbePRA, levels of serom
AVFP are an insportant degacstic tool for detection of HOC.
Extensive epitope mapping has been performed which has
identified four immunodominant and ten subdominant
epitopes restricted by HLA-A2.1. They have found that T-
cell responses to AFP can be generated in both murine in
vivo and human in vitro systems. This work has shown that
AFP peptides are processed and presented by the cellular
machinery and that AFP antigen-specific effector T
cells can be expanded.

M.E.C. Blohm et al., (1997) 1] studied the alpha,-fetoprotein
(afp) reference values in infants up to 2 years of age.

Jingyu Zhan, Dong Lin, Nathan Watson, Wai Kwan Tang et
al., (2023) ¥ Structures of Cancer Antigen Mesothelin and
Its Complexes with Therapeutic Antibodies studied that the
tumor-associated antigen mesothelin is expressed at high
levels on the cell surface of many human cancers, while its
expression in normal tissues is limited. The binding of
mesothelin to the tumor-associated cancer antigen 125 (CA-
125) can lead to heterotypic cell adhesion and tumor
metastasis within the pleural and peritoneal cavities.
Immunotherapeutic strategies targeting mesothelin are being
intensively investigated. Here, we report. the erystal
Spuchured of mesothelin Yhet vevenln cogipaly, ﬁg@z&h&mﬁﬁ
solentidl boasisting vf 24 shost helivey: m&wmﬂ:ﬁ%@lﬁﬁgﬁw

“Thise mm f@xm aifglayered; spivel ool that resenibiss

ARM/HEAT family proteins. Glycan attachments have been
identified in the structure for all three predicted N-
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glycosylation sites and confinned with samples from cell
culture and patient ascites. The structures of full-length
mesothelin. and its complex with the Fab of MORAD-002
apitops, which bse oot boen reporied previomly. The M-
fwmel B of pootell B omBovatonslly wigid,
enifalsle for oliciting specific axtibodics, wheess i -
termivel postien 12 e fewible. The stenchure of @ O-
termimel  choddingredictid  Begpwent  of  wesolhelin
complezed with 2 wAb 1586 daplyy an extended Hoesr
epdiope sod belpe explain he protection effwded by fe

antibody for e shedding sites.
Chistoplior Th, of al., (2006) sndicd e Real-time defection

of mesctholin o poncrentic comesy ol line supematsnt
wging an AcoEtic Wave nmnoseneon.

Bangalors K mymmym@i of dl, aZﬁi)f&} 140 siried and

o H o H e GHnn o Totine A T
COTICIUacU uian wie lllcb\)lllcull lb a 4u Kua lelClll ylcbclll Uil
the surface of normal mesothelium cells and overexpressed

www.zoologyjoumals.com

in many human tumouss, including mesothelioma and
ovarian and pancreatic adenocarcinoma.

Misterial and methods

wesathelin was rotvisved Fon NOBT eile and wos vsed fw
anslysis fn PepTool 20 demn wersion. T plvbemedic
anglysizs, smine acid sogvemese of Aiffweni verbhbade
gpecies ware refrieved Fom NOBI snd were sligned using
MEGA 7 program. The phylogenctic tree was consitneted
using the same digned e snd e tes was saved and
amalysed.

Ofservation and resulfs

Produin Stailstles

Alpha-fetoprotein

Sr. No Statistical Parameter Value Explanation of Term
The sum total atomic weight for all the amino acids comprising the current sequence.
1 Molecular weight (Daltons) 55563.793 Molecular weight calculations do not take into account post-translational modifications
) such as N-and C-terminal modifications or glycosylated residues
2 Number of aming acids 490 The total pumber of ammo acids com,pmmﬂ Lhr current sequences.
$  MNimiseorbise shinobcdd 8
4 mﬁmm &7 mmm&mmm Axﬁx&mmﬂsm"yamﬁmﬁﬁmﬁm‘gﬂaﬁ@m@h@mﬂ?ﬁ
sk (2.
The eglimated radius, in Angsivame, for the cument sequence, susuming & folds into a
5 Bt Rpdios of Folded 309483 gmmammmwmm&mmmﬁmmwmmm
i Froledn (A% ST compesing the sequence mni&;ghaﬂ E:v the avenge: &%ﬁm betwess ndjpcent amino
] Estimuted pH for protein 62 The pilat which the: Wnumrm anet pem cherge.

Phylogenefic tree of Alpha-fetoprotein

0.26

0.07

Stenella coerulecalba
Canis lupus familiaris
Bos mutus

Homo sapiens
Mamota monax
Castor canadensis
Mus musculus

0.07

o0.01 0.13

0.22

010 Chaetura pelagica
0.04 905 _ Nestor notabilis
0.39 '—E Amazona aestiva
o1 ,7 Balearica regulorum g P
.01 vociferus
0.02 082 F\lmarus glacialis
0.01 0.05 Egretta garzetta
0.54 Tupaia chinensis
Mesothelin
Sr. No.| Statistical Parameter | Value Explanation of Term
. Mckeclar weight The sum.fotal algxmg weight for all the amino acids. r;nmymmg r,hf.: mmmtsmwm
1 zmma@ lssorasss|” :
3 mmmmw & ‘ mmﬁmmwwmmﬁ@mmm@mﬁgﬁgmm
N s Mﬁm,ﬁgﬂgmm%aﬁ%mm‘mmwyﬁg&ﬁgﬁm?ﬁﬁ%
Snmber o seidic smb The s total wimebee of sspatic aold (10 snd glolansde sodd {T) sesldues conmeleing
4 aciis — 0 Mmmmmammmﬁgﬁamw shangs ot phesivlegiial
The eetbmuded miiue, in Snpsious, for e cusrent seguence, ssamdng it Glde into g
5 Bal, Radios ol Folded 250777 flobuler probeiie, T tadiie by difined g he Sobe root of the fumuber of dedon a6l
i Brideio (A% o sixnpriviog the saquites moltiplied by the pvorsss diabings bedvnon adiscisl mofs
acid C-alpha atoms (3.875 Angstroms).

6 | Estimated pl for protein 64 The pH at which the protein carries a net zero charge.
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Phylogenetic tree of Mesothelin
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008 22 Myotis davidii
0.01 9-9° preropus alecto
0.02 D14 Bos mutus
0.04 Lol Camelus ferus
001 | | 0.18 Neovison vison
0.01 L) Tupaia chinensis
0.17
Castor canadensis
[ ooe
_— T ,_: Heterocephalus glaber
0.11 L Fukomys damarensis
0.20 5 ?
o ,—0 = Microcebus murinus
0.02 L Homo sapiens
0.10 .
M oo Cricetulus griseus
0.05

l_: Rattus norvegicus
c.0¢ L2% jus musculus

Columba livia

Discussion

Protein Analysis and statistics of alpha-fetoprotein

The number of basic amino acids in bwman Alpha-
fetoprotein is 53 and acidic amino acids are 67. Number of
buried amino acids in Alpha-fetoprotein is 203.Estimated
Radius of Folded Protein 30.5495. Percentage of
hydrophobic amino acids in human Alpha-fetoprotein is
47.7551. The molecular weight of human Alpha-fetoprotein
is 55563.793.

Protein Analysis and statistic Mesothelin

The number of basic amino acids in human mesothelin is 63
and acidic amino acids are 70. Number of buried amino
acids in mesothelin are 279. Estimated Radius of Folded
Protein 33.0777. Percentage of hydrophobic amino acids in
nan mesethelin i 504823, The moolecnlar weight of
homen mesothelin in 68010.656.

Conclusion

Alpha-fetoprotein

From the results and discussion of present In-silico protein
analysis study of vertebrate it can be concluded that the
amino acid sequences among different vertebrate species
shows slight to moderate differences without affecting its
functions. The function of Alpha-fetoprotein is immune-
regulatory properties and or may influence cell proliferation
and growth. It also can be concluded from the phylogenetic
tree analysis that the Alpha-fetoprotein in different
vertebrates also has strong to moderate sequence similarities
among studied vertebrates.

Mesothelin

From the results and discussion of present In-silico protein
analysis study of vertebrate, it can be concluded that the
amino acid sequences among different vertebrate species
shows slight to moderate differences without affecting its
functions. The function of mesothelin is cell adhesion. It
also can be concluded from the phylogenetic tree analysis
that the mesothelin in different vertebrates also have strong

to moderate sequence similarities among studied
vertebrates.
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Abstract:

In modern era woman is represents as independent, aggressive, self suffice and
modern. All these transformation occurring due to the education of woman protagonist, the
present paper presents education is the recurring theme of Sudha Murthy’s works. Present
paper refers some novels of Sudha Murthy which shows importance of education in woman
life.

Introduction:

Sudha Murthy, an Indian author and philanthropist, her works often reflect a deep
understanding of social issues and a concern for the well-being of women. While she may
not explicitly identify as 2 feminist, her writings often address gender roles, social inequality,
and the challenges faced by women in Indian society.

Sudha Murthy's novels and short stories often feature strong female characters that
navigate societal expectations and overcome various challenges. Her stories often highlight
the importance of education, independence, and self-empowerment for women.
Additionally, her works explore themes such as poverty, education, and the impact of
technology on society.

It's important to note that the label "feminist" can be subjective, and different
people may interpret it in various ways. While Sudha Murthy may not align with the term in
the way some contemporary feminist authors do, her writings do contribute to discussions
around gender and social issues in India.

Sudha Murthy's works, including her novels, short stories, and children's books, often
delve into various social issues, including those related to gender in the Indian context.
Through her storytelling, she addresses societal norms, challenges faced by women, and the
importance of empowering individuals, regardless of gender.

Her narratives typically showcase the resilience and strength of female characters,
advocating for education and independence. By portraying these aspects in her stories,
Sudha Murthy contributes to a broader conversation about gender roles, social inequalities,
and the evolving dynamics of Indian society.

While she may not explicitly label herself as a feminist, her writings reflect a
sensitivity to social issues and a commitment to promoting positive change, making her a
significant voice in the literary landscape when it comes to discussions around gender and
social matters in India.

The theme of education as an equalizer is a recurring and prominent aspect in Sudha
Murthy's novels. She often highlights the transformative power of education, especially for
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women, as's means to overcorrie societal constraints and achieve personal growth. Here are
a few instances where the theme of education as an equalizer is evident in Sudha Murthy's
writings:

1. "Wise and Otherwise": This collection of short stories by Sudha Murthy
reflects her experiences and observations of various social issues. In some of the stories,
education is portrayed as a tool that empowers individuals to make informed decisions and
break free from traditional constraints. In "Wise and Otherwise," Sudha Murthy draws from
her real-life experiences and encounters to present narratives that often touch upon social
issues, ethics, and human values. The stories provide glimpses into the lives of individuals
who, through the power of education and ethical decision-making, navigate challenges and
bring about positive change.

The recurring theme of education in "Wise and Otherwise" reflects Sudha Murthy's
belief in the transformative potential of learning. Education, in the context of these stories,
serves as a tool for empowerment, enabling individuals to make informed choices, challenge
societal norms, and uplift themselves from difficult circumstances.

Whether through her novels or short stories, Sudha Murthy consistently emphasizes
the role of education in shaping characters and influencing the broader societal landscape.
It's this commitment to portraying the positive impact of education that resonates with
readers and contributes to her reputation as a writer who addresses social issues with
empathy and insight.

“When you are young, you think your beauty will last forever. But beauty is not like
intelligence, she said. Intelligent people remain intelligent forever.”

(Wise and Otherwise p.75)

2."The Mother | Never Knew": Sudha Murthy's novel explores the complexities of
relationships and identities. While the primary focus is on the emotional journey of the
characters, education is often portrayed as a factor that shapes their perspectives and helps
them navigate life's challenges. The Mother | Never Knew gives a strong message of being a
successive woman and a woman who suffers a lot because of being illiterate. In Venkatesh
epistle, Shanta a successive woman shows her potential by being independent in finance
also.

3."The Day | Stopped Drinking Milk": In this book, Sudha Murthy shares anecdotes
and real-life experiences. The stories often touch upon the transformative impact of
education on individuals, enabling them to challenge societal norms and pursue their
aspirations.

4."Dollar Bahu": While this is a novella and not a full-length novel, it addresses the
theme of education and its impact on the lives of the characters. The story explores the
dynamics between traditional values and modern education, particularly in the context of
the changing roles of women. The novella explores the clash between traditional values and
modern aspirations within an Indian family. The story revolves around the lives of two
sisters, one of whom moves to the United States as a "Dollar Bahu” {a daughter-in-law
settled in the U.S.}, while the other stays in India.

The protagonist, Vinuta, values education and encourages her son to pursue his
academic interests. The novella depicts how education becomes a transformative force,
providing opportunities and opening new horizons for individuals. The narrative emphasizes
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the Importancé of kiowledge and learning in bridging gaps, fostering uhderstaridig, and
empowering individuals to make informed choices.

Sudha Murthy often weaves themes of education, independence, and empowerment
into her stories, and "Dollar Bahu" is no exception. Through the characters and their
experiences, she highlights the role of education as a means to overcome cultural and social
differences, facilitating personal growth and understanding between generations.

In these and other works by Sudha Murthy, education is portrayed as a means to
bridge social and economic gaps, offering individuals, especially women, the tools to lead
independent and fulfilling lives. The author often emphasizes the role of education in
fostering critical thinking, empowerment, and the ability to challenge established norms.

Sudha Murthy's commitment to social issues, combined with her own experiences as
a teacher and philanthropist, shines through in her narratives, making education a central
theme that resonates with readers and encourages reflection on the transformative power
of learning.

5. Gently Falls the Bakula is a novel written by Sudha Murthy, and in this work, the
theme of education as an equalizer is indeed a recurring and prominent aspect.

The novel tells the story of Shrimati and Shrikant, a married couple with different
aspirations and dreams. Shrimati sacrifices her academic and career ambitions to support
her husbhand, Shrikant, in his pursuit of success. The novel explores the conseguences of
such choices and the impact on their relationship.

As the story unfolds, the narrative highlights the transformative power of education
in empowering individuals and bridging gaps in society. Sudha Murthy emphasizes the
importance of education as a means of empowerment, self-discovery, and breaking social
barriers. The novel portrays how education can serve as an equalizer, providing
opportunities for personal growth and fulfillment, particularly for women who may face
societal constraints.

In "Gently Falls the Bakula," Sudha Murthy uses the characters and their experiences
to delve into social issues, including the role of education in shaping lives and challenging
traditional gender roles.

6. Mahashweta is a novel written by the renowned Indian author Sudha Murthy. The
novel explores various themes, including the societal challenges faced by individuals,
particularly women. While the primary focus of Mahashweta is on issues such as leprosy,
social stigma, and the resilience of the human spirit, education is not explicitly a central
theme in this particular work.

She learns about a vacant position for a Sanskritlecturer at a college and gladly
accepts it because she is passionateabout teaching Sanskrit. As a lecturer

“she soon became confidentand self-assured.

She had removed her mangalsutra — it had weighed

down on her heavily, in more ways than one.” (MS p. 94)

However, Sudha Murthy's works, in general, often touch upon the transformative
power of education and its role in empowering individuals, especially women, to overcome
societal obstacles.

Conclusion:
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sudha Murthy shiows her uniqueness by pictiring her femalé protagonist as sStrong:
and independent women. She not only makes them the courage to face the crisis and
liberate them from problems in addition to that help them to be independent by keeping
their education as a power tool. Sudha Murty“s female protagonists break the label by
educating themselves and prove them as postfeminist female. Through education women
can make change in their own life as well as others.
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1) Introduction & Review of the subject : : ' ; g
The Indian independence movement was a series of historic events with the ultimate aim of ending British rule in India.
The Indian Independence Movement was a constant process of ideological evolution, especially, nntiocolo.m.al, it was

supplemented by visions of independence, economic development, democratic republic, and political structure with civil liberty.
The approach of electoral campaigns has also been evolving constantly with time as the political parties have now become
increasingly competitive and the Congress party has also managed to scale of its offensive on social media. The traditional ways
of election campaigns are no longer effective or enough to gain the attention of voters with rapid changes and advancement in
media. The election campaigns increasingly need to rely on technology and wide network by being present in spaces where the

voters now reside.

The 17® Lok Sabha election (2019) in India was unique in many aspects the one of the important
aspects noticed by the people was the role of social media in election. The Lok Sabha election in 2019 was the biggest ever test of
the role of social media in an election. The role of Facebook, Twitter and WhatsApp group was crucial.

2) Objective of Research...
1) To study of impacts of social media on Loksabha General election.
2) To study of impacts of social media to strengthen to the Democracy

3) Hypothesis:-
Social media helps to strengthen the Democracy and helps to Political parties and candidates for changing the political
behaviour of voters
4) The Traditional approach to campaigning: 1952-1984
e Ever since the first Lok Sabha election in 1952, the general endent India have become the world’s
largest electoral exercise. In early general elections of P pers, public meetings and door to door
canvassing to convey their messages, policies, manifestoes : j
After 1952, during the Nehru era, two ect o the Lok Sabha and state assemblies
in 1957 and 1962. In both, the voter turnout improved : 4 957 it was 47 per cent and in
1962 nearly 54 per cent. The proliferation of Hindi newspapers and blic sphere made a significant

impact on political parties. Rapidly increasing circulation

mobilization of minority groups in South India during.

Indian democracy added to the multiplicity of issues.
With Rapid advancement and ethe

Cong_rmpmylhouscmmeduemvd'y : e election period of eighth general

election 1984, - S i

5) Second evolutions of clection campaigns 1984-

During the 1989 Lok Sa
campaigning. It was for the first time
trend later emerged as the determining
message 10 a select group of the a
as ‘video on wheels’ (VOW), t
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6) The rise of th,
€ IT cells and social media armies (From 2004) its impact on Lok Sabha elections of 2014 and 2019

) 1 The 16" general election of 2014 will al i i i
history, w s will always be remembered for its grandness and scale in Indian
Uniolr?.' 'l'hl:h(?(::;:;f :‘;/:;t 25am|!llon voters, a number larger than even the combined voters of United States and the European
campaigns k0 oinshins s o bsrTx f:’pprox{ch of electpral campaigning by creating electiqn contm! rooms to keep the track of
dats diives Wiouigre bg o lei.l PI:x rhonlmc promonon.' However, the rclcptless. strategic, organised and highly professional
the traditional approach l;f i m the '(ab.le of the entire elec?oral campaigns. The B{P mec_l to flnd a new way of redefining
fishdasary tools tgfom . hepo itical campaigning and succeeded in organising large public rallies like corporate events, with all
otk Cattipaatis ch the voters. Apart from countless number of public rallies and roadshows the BIP's IT cell strategized
building aclivgtl? using micro-targeting techniques through a mix of social media, traditional media automated calls, brand
i mr ities and image positioning by a number of volunteers of the party. A detailed analysis of the 2014 General Election

e Pmtlve shaped by the media of the eclectoral campaigns tells us that political branding, image management, crisis
communication, data analytics, microblogging and most importantly short clips videos today had the key for subsequent elections
as the number of young first-time water raised to over 0.2 billion.

The 17™ Lok Sabha election (2019) in India was unique in many aspects the one of the important aspects noticed by the
P°°P.|e ‘was the role of social media in election. The Lok Sabha election in 2019 was the biggest ever test of the role of social
media in an election. The role of Facebook, Twitter and WhatsApp group was crucial. General elections were held in India in 6
phases from 11th April to 19th may 2019 to elect the member of the 17" Lok Sabha, votes counted and the result was declared on
2§rd May 2019.There was highest ever participation of women voters. The Bhartiya Janata party received 37.36% of the vote the
h:g.hes.t vote share by a political party since the 1989 General Election and won 303 seats, further increasing the substantial
majority in addition the BJP lead National democratic alliance NDA on 356 seats. The Indian National Congress won 52 seats
failing to get 10% of the seats needed to claim the post of leader of opposition and the Congress lead United progressive alliance
won 91 seats.

The approach of electoral campaigns has also been evolving constantly with time as the political parties have now
become increasingly competitive and the Congress party has also managed to scale of its offensive on social media. The
traditional ways of election campaigns are no longer effective or enough to gain the attention of voters with rapid changes and
advancement in media. The election campaigns increasingly need to rely on technology and wide network by being present in
spaces where the voters now reside. One of the biggest game changing factors, which has completely turned the table of electoral
campaigns, is the boom of internet. Now with over 70 million internet users and contents rapidly moving towards masses, this is
emerging as the true game changer on and off the campaign trail. In recent years, social media has emerged as an important factor
in election campaigns as well. It has turned out to be a boon for the political parties to shape the result of election. Political parties
are now extensively using modern technological tools such as sending personal messages, promotions on social media, short
personalized videos and stories and even holdings digital meetups and rallies.

Now a days, the Internet has the potential to mobilize the voters and drum up both financial and material resources as
well, especially through crowd fundraising and the online recruitment of volunteers and supporters. With the advancement of
internet, the advantage of convenient, strong and always-on-communication network between the politician and the citizens is
now given. This has also elongated the campaigning period for all parties extending it well beyond the traditional outlook of
cutting off and beginning their campaign modes only when the polls have been announced.

The consecutive electoral turnout from first election is shown in following table
Sy !

Sr. Lok Sabha |
1 1* Lok Sabha (1951-52 =
2 2™ Lok Sabha(1957)
3 3 Lok Sabha(1962) .
4 4™ Lok 196
5 5% Lok Sabha(1971)
6 6" Lok 1977
7
8
9
10 =
1
2 .
3 e
4 3
u‘ 5 5 YfJ "‘)‘
¥ : 'l:"
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: . “since 2014 the BID Loo piayed, in varying de , the
-shpwmg that the politics of pohriuti:nu is only one elemfm i? larger
eed lnl_JP. where the BJP - sharpened therfmoricofhowlheregimehas
cal parties and dissemination of such post by social media has created

Prashant Jha in his book “How The BJP Wins"

Hindu card. The Hindu card did ot work for it mvBl:'l:r e
matrix and cannot work in all contexts, But it did succ
appeased Muslims. “Playing religious card by politi
problems before secularism.

THE MODI WAVE
According to Farhat Basir Khan, in his book

ll:l 2019 !.ok Snl?ha electipn every political party was online having social media accounts of party and their leaders. Aam
Adami Party in Delhi has achieved great success using social media. This shows that the use of social media was increased in
2019 Lok Sabha election than 2014 Lok Sabha election.

7) Conclusion:

Following conclusions can be drawn-
It seems that use of social media in elections has created problems before secularism.
The use of social media for voter building seems to continue long before elections,
After the 2014 elections, the 2019 elections seem to have seen an increase in the use of social media.
The rise in the use of social media does not seem to make traditionai promotional tools obsolete.
The use of social media in election campaign seems to increase the voting percentage.

Yk
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Abstract

The oilseeds become infected with a range of field and storage fungi, as well as a number of seed-borne diseases. Seed damage
during numerous processes ranging from crop maturity to harvesting, threshing, processing and storage. Poor farmers, store
the preserved oilseeds for consumption and sowing the next season. The traders stored oil seeds in godown, warehouses,
markets etc., for a few years in anticipation of the higher price of oilseeds. Storage oilseeds come into contact with a variety of
microorganisms in the field and during storage. A fungus was found most dominant in storage oilseeds. The present study
purpose was to examine the antifungal activity of latex from two plant species that are utilized in phytopathogenic fungi.
Survey and collection of stored oil seeds soybean, mustard, sesame, Niger, castor, flax seeds collected from several places in
Mabharashtra's western Vidarbha region. Oil-seeds are sensitive to fungi infection. Ten dominant fungi were isolated from
stored oilseeds. Agar well diffusion methods for the antifungal efficacy of ethanol and aqueous latex of Calotropis procera L
and Aloe vera L latex against 10 seed-bome dominant fungi was studied. The results showed that for antifungal activity
ethanol latex was the best effective solvent as compare to aqueous. Aloe vera L and Calotropis procera L ethanol latex was

shows very dominant inhibitory zone against Aspergillus flavus and Curvularia lunata respectively.

Keywords: Plant latex, ethanol, fungicide and fungal culture

Introduction

Oilseads play a very important role m the production of a
healthy crop in agriculture. About 90% of the crops ali over
the world are produced by using seeds. Seeds in the field as
well as in ill storage conditions interact with several
microbes, which deteriorate the seeds Welbaum, 2006) 4],
The destroction of stored seeds i85 mmostly doe to fhe
destrirctive action of fingi, insects and vodents, oll of which
ae infloenced. by storage couditions. Micoorganisios,
particalardy fungi, play an important role in the degradation
of stored seeds, but because of their quiet character, they go
overlooked Mukherjee et al., 1968; Christensen and
Kaufrnann, 1969) ). Fungi infect seeds during harvesting,
gathering and storage because they are so comumon in
nature. Harvesting, handling, storage, processing and
distribution practices expose food to the fungus that creates
mycotoxin Shukia and Singh, 2006).Seeds are also harmed
by a variety of causes, including postharvest and storage
disease fungi as well as unfavorable environmental
circumstances. Pathogens that infect seeds present a
significant hazard to crop establishment and productivity
Ebimieowei Etebu, ef al., 2017) L, Scientists working in this
subject have always been interested by biologically active
chemicals found in medicinal plants. Chemical fungicides
have a negative impact on the environment Anon, 2005) {1,
Plant metabolites and plant-based pesticides appear to be
one of the better options since, unlike synthetic pesticides,
they are recognized to have a low environmental impact and
provide low risk to consumers Varma and Dubey, 1999) 2],
Various plant extracts have been shown to be effective in
inhibiting seed-borne diseases Neerman, 2003) (8l
According to Hooda and Srivastava 1998) [¥] Natural
fungicides show low environmental toxicity when compared
to synthetic compounds. Natural chemicals are less
phytotoxic, biodegradable, and more systematic than
synthetic compounds Saxena et. al., 2005) (!l There is

cuprently littie support of the medicinal plants wnder

nvestigation's antifingal capabilities against phytepathogen
fangi.

The antifungal activity of solvent extraction of Calotropis
procera L and Aloe vera L latex was investigated and
compared to that of a standard fungicide Roko against fungi,
Aliernaria. oliernate, Alternaria dinmihicola, Aspergiilus
favis, Aspergillus niger, Curvilarin huots, Choastombinn
‘globosum,  Fisarium'  oxysporum,  Mocrophoming
‘phaseolina, Penicilliim spp, Rhizopus nigricans. Aloe véra
L and Calotropis procera L ethanol latex was shows very
dominant inhibitory zone against Aspergillus flavus and
Curvularia lunata respectively.

Material and methods

Latex

Early in the morning, fresh latex of Calofropis procera L
and Aloe vera L was collected aseptically in clean glass
tubes from the aerial sections of a healthy plant. A latex
sample was given to the laboratory. Roko a chemical
fungicide was purchased from certified agrochemical shops
in Buldhana local market Manoorkar V.B ef al., 2015) 9.

Preparation of extraction

10 ml latex were properly weighed and dissolved in 100 ml
of ethanol in an airtight cork bottle. The suspended solutions
were maintained in a rotary shaker for 24 hours with the
supernatant dried and the aqueous extract dried in a water
bath. For bioassays, dried extract was utilized and stored at
4°C until used Parekh, 2007) 1.

Agar well diffusion method

Under study in-vitro, screening of antifungal activity was
carried out. As well as crude extracts ethanoic and aqueous)
of two part against above 10 pathogenic fungal strains were
evaluated by using agar well diffusion method Pundirand
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Jain, 2010) (19, The cultures of fungi were maintained on
Sabouraud dextrose agar. Each of the diluted culture was
swabbed on sterile SDA plates separately by using sterile
cotton swabs. The plates were dried for 30 minutes at room
temperature. A well with diameter 6 mm was made using
sterile cork borer. The bottoms of the wells were sealed by

www.botanyjournals.com

pouring 20-50 pl of molten SDA into the scooped-out wells.
From the prepared extract of solvents methanol and ethanol
1001 was poured in first two well and 150ul were added to
another two wells. Roko is used as standard fungicide at 50
ppm.

Table 1: Antifungal activity of 4loe vera L latex against seed~ borne fungi

Inhibitory zene mm)
&z, No Test Fungl Plant Latex < pey "
Aquon Bl Rakoo {Ceshonly
i Altgrmerie alengls o i¢ #
2 Alarnoric dionioia - in 22
e : - gl 3
4 A3 = A2 26
3 Sharbiekasia luniia, - e 2
& Cercosporasesard e i ‘24
7 Fusarium oxysporum - 13 23
8 Rhizopus nigricans - 11 27
9 Macrophomina phaseolina - 13 25
10 Penicillium spp - 10 26

Calotropis procera L against Curvularia lunata.

Aloe vera L against Aspergillus flavus

Table 2: Antifungal activity of Calofropis procera L latex against seed- borne fungi.

Inhibitory zone mm)

Sr. No Test Fungi Plant latex S Roko Control)
] ARmeria abiernaty, - 1 21
2 Sl nanis disihicola - i3 24
3 Aspaypilius flavgs - iz FX)
4 A L - 18 20
5 Curvaleis bows - 15 18
& Dy quoramim - 1L 21
7 Fparim OSpsporEn - i4 3
8 Rhizopus nigricans - 12 19
9 Macrophomina phaseolina - 11 22
10 Penicillium spp - 10 24

Resulfs and discussion

According to a recent study, several chemical compounds
found in large levels in a variety of plants have antifungal,
anfibacterial, mnd antiefammebory soBivities Shalini and
Srivestava, 2000)

Tsble no 1 shows thst, the «immolic Istex was found e
Iargest mbitiiory vomes agninst Aspergiflus fovis, Fusoriun
axyeperim  avdl  Macrophessive  phaseoline. Whils,
Chovplorin Bunoke wes showsd to have the lowsst aome of
fnhibitieon. Agoecus lsbex was aob shows aoy ihibitery
zone. The study indicates that the latex of dloe varn L. have
fungicidal properties against the test fungd. Tn conyarison fo
aqueous exfraction, the results in the table showed that
ethanol was the superior solvent for exfracting antifungal
compounds from this plant. Methanol, ethanol and water

l@mtd Mahavidyalaya, Buldhanal

exiracts from Blumealacers leave demonsirated ouistanding
antifungal action against Aspergillus flavus, Aspergillus
niger, Aspergilius paraciticus and Aspergillus orvzee
reporied by Kagne of of, 2012)1E,

The Aguecas snd ofbene] Istex of Calotrapls procere L was
shows in Cwrviderin ety move effective ethansic Tatex.
While souecus latax was uot dows zone of bhibition The
sescarch found thed Calodroply procea L ber hes
fomgicidsl propertise in test wganisms. In comparison o
aquecns exizaction, the remdls in Ge teble dhowed et
ethanol  was  the sirongest selvemt for exivacting
antimicrobial swbstances from this plant. Using agar well
diffusion methods, the same effect was obfained sgamst
seed-borne dominant fungi Cuvularia Ilunata, Alternaria
alternata, Rhizoctonia solani, Fusarium solani, Penicillium
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chrysogenum, Aspergillus niger, 4. flavus, 4. ferrus, 4.
Sfumigatus, and Rhizopus spp reported by Manoorkar V.B ef
al., 2015) 1,

Conchnsivn

Pathogens in stored cilsesds have been recoguized as key
factors affecting ecomomic losses i recent years, with
identification of a few main things based on their symptoms,
in the present study antifungal activity was found in the
latex of Aloe vera L and Calotropis procera L. To protect
stored oilseeds from fungi we can protect them by using
plant latex for ecofriendly management as compare to
fungicides. Fungicides are very harmful to living organisms
and environment.

References

1. Anon. Pest control background. Int. J.
Control,2005:45(2):232-233.

2. Christensen CM, Kaufmann HH. Grain storage. The
Role of Fungi in Quality Loss University of Minnesola
Press. Minneapolis, 1969, 153.

3. Ebimieowei Etebu, Akagbuo Barth Nwauzoma. A mini-
review on the development and emerging perspectives
of seed pathology, Microbiology Research
International, 2017:5(1):1-7. ISSN: 2354-2128.

4. Hooda, K S, Srivastava. M.P, Biochemical response of
scented rice as influenced by fungi toxicant and neem
products in relation to rice blast. Indian J. PL
Pathol,1998:(16):64-66.

5. Kagne RM, Jamdhade VC, Surwase BS. Antifungal
Activity of Various Extracts of Blumealacera Burm.f.)
DC against Different Aspergillus Species. Online
International Interdisciplinary Research Journal,2012:2
5):20-28.

6. Manoorkar VB, Mandge SV and Gachande BD
Antifungal Activity of Leaf and Latex Extracts of
Calotropis procera L. against Dominant Seed-Borne
Storage Fungi of Some Oil Seeds. Bioscience
Discovery,2015:6(1):22-26.

7. Mookerjee PB, Jotwani MC, Sircar P and Yadav TD
Studies on the incidence and extent of damage due to
insect pests in stored seeds Indian J. Ento,1968:30:61-
64.

8. Neerman MF, Sequiterpenes lactones a diverse class of
compounds found in essential oils possessing
antibacterial and antifungal properties. Int. J.
Aromath,2003:13:114-120.

9. Patekh.J; Chmda 8V Biwvitro -atitimicobial actmw
and-plh cheinical analym of some Tidian, medicinal

plabts. Turk. T, Bi61,2007:31:53-58,

10. Pundic B apd Jaim P. Compatative studies o the
antimderobie]l sciivity of Hlack poppe snd heamelic
Pondir Bam Bumer of af: Aniimicrobisl sctivity of
Mfitragymaparvifolia batks and Bulee monospema
leaves extracts against human pathogenic miicrobial
strains extracts. International Journal of Applied
Biology and Pharmaceutical technology,2010:492-500.

11. Saxena AR, Sahni YVadav RK, Upadhyay HL, Saxena
M. Antifungal activity of some higher plants against
Fusarium oxysporum f.sp. pisi. J. liv. World,2005:12:
32-39.

12. Shalini SR. Antifungal activity screening and HPLC
analysis of crude extract from Tectona grandis, shilajit,

Pest

13.

14

www_botanyjournals.com

Valeriana wallichii, Electr. J. Environ. Agriculture
Food. Chem,2009:8:218-229.

Varma J, Dubey NK, Prospective of botanical and
miierobial praducts as pesticides of tomarrovw. Curr. S,
1999:76(23:172-179.

Welbaum GE. Nalurel defense mevhanisms i sseds.
In: Basra A § eod.), Handbook of Seed Science and
Technology. Food Product Press: An Imprint of the
Haworth Press, New York, 2006:451-73.

118



Criterion III: Research Publications

QNM - 3.2.1 Number of papers published

www.botanyjournals.com
ISSN: 2455-541X

International Journal of Botany Studies

Received: 06-08-2023, Accepted: 21-08-2023, Published: 07-09-2023
Volume 8, Issue 9, 2023, Page No. 11-13

Study the impact of propiconazele; azoxystrobin, and difenoconazole on the growth inhibition of
plant pathogenic fungi through fn-vitro conditions
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Abstract

In this study used the two different chemical fungicides against the seven different plant pathogenic fungi to check the control
on growth of fungi under In-vitro condition. The effect of T11t ie., Propiconazole 25% EC inhibited growth of Alternaria

~lto Larcradame avaien.
aiternata, rusa

P A DL~ affan athar fivn Al snhihat + Nicanca
OXySporuin anG rnoma 5luulcl ata \-vAuyuA\.L] its eiiect on other uuAEA oWl mniocition \A ercent Disease

Control- PDC) in range of 69% to 76%. The Amistar fungicide which composed the Azoxystrobin 18.2% + Difenoconazole
11.4% was recorded most effective against plant pathogenic fungi Pseudocercospora spp. And in case of other fungi under

study it showed 72% to 83% PDC.

Keywords: Fungicide, antifungal, efficacy, pathogenic fungi, PDC-percent disease control

Introduction

T, the realm of plees: pethology, the develomment and

application of fongicides bave mm’gﬁsi s phvota] siategies
o mitigate the: devaststing m’s@%ﬁﬁefﬁﬁgﬂgﬁaﬁ&m off
crops. fn vitro studies play a crucial role in assessing the
efficacy and potential of fungicides against these pathogens
under controlled conditions. This research aims to delve info
the utilization of fungicides in vitro, focusing on their
inhibitory effects on selected plant pathogens. By
meticulously investigating the interactions between
fungicide formulations and diverse fungal strains, a deeper
mnderstanding of thelr modes of sction md effctivences cap
be geined Soch ioaighis bold sipeificsst proelse fw
refiving fmgicide spplicstion profocols smd optmdizing
disease management practices. This study's findings are
poised to contribute to the advancement of sustainable
agricultural practices by offering targeted solutions to
combat fungal infections and minimize yield losses. Due to
their large application systemic activity, and protective and
curative properties, a number of specific fungicides were
often utilized until recently (Knight et al., 1997; Morton and
Staub 2008) -1,

Propiconazole is an effective fungicide that offers reliable
protection against a broad spectrum of fungal diseases. Its
systemic action ensures thorough coverage, penetrating
plant Gasnes o inhibit fengel growih awd spore produciion.
This fomgicide is ner-fiendly due to i ey application
and low toxicity b homsrs sod sobnel when used ss
directed. With a proven track record of controlling various
plant pathogens, Propiconazole is a valuable tool for
maintaining healthy crops and preventing yield losses. Its
effectiveness, safety, and versatility make it a preferred

‘gt i, il Thomnbod 19075 B 4, Aokvens

choice for integrated.disease management sttategies. The
B mmm Shat alke mp progitonnrle weng m@ly
comnbined w1975 By Jenesen Phampectntics {Todbio: S04
AR wed
Difenoconazole 11.4% SC showcases exceptional efficacy
as a dual-action fungicide in vifro. The synergistic blend
effectively inhibits fungal growth by dismupting both
respiration and sterol synthesis pathways. With broad-
spectrum activity, it controls an array of plant diseases. Its
superior systemic movement within plant tissues ensures
thorough. profection. A. reliable choim: for in vitre
spplicstions, offaing advanced discase memsg ¢ for
healifder plante. Dms o these gmwwi considers '
sciedints, plemt Iweedsrs, and Beowers 8l confromt
phytopathogenic  fungus.  Azoxystrobin and other
strobilurins prevent electron transport, which reduces
mitochondrial respiration (Becker et al., 1981) . When
delivering electrons to that protein, ubiquinone (coenzyme
Q10) would typically attach at the quinol outer binding site
of the cytochrome b-cl complex. ATP manufacturing is so
stopped (Moore et al., 2019) 4],

Materials and Method

Effect of fungicides against selected dominant pathogenic
fmgd in Fa-vitro Fongicides mueinly Prgpvconssole 25% BEC,
Arprysivehin  182% <+ Diftmocomszole 114% 3¢,
llowing Poiscs Ded wchnigee (Schmitr, 19303 M1 The
fongicides wepe fosted aguinst dsolated fmene « the
indicated doses (manufacturers dosage recommendations).
After the treatment, data on mycelial growth was recorded
at 9 and 15 days.

The details of Chemical fungicides used

Market (Brand,
Sr. No. ! ;an(ll?:an ) Active Ingredient Formulation Manufacturer |Used form|Recommended Dosage
1 Tilt Propiconazole 25% EC | Emulsifiable Concentrate |Syngenta India Ltd] Liquid 0.1%
robin 18.2% + . . Lo
2 Amistar ../-\zoxysuobm 16.2% Suspension Concentrate [Syngenta India Ltd| Liquid 0.1%
Difenoconazole 11.4% SC

SC- Suspension Concentrate, EC- Emulsifiable Concentrate
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The experiment was conducted as follows
Design CR.D.

Replication 3

Treatments 6

Here, C.R.D. - Completely Randomized Design.

To determine each treatment's relative effectiveness for
preventing the mycelial growth of seven different
pathogenic fungi, bicassays were conducted on selected
fungi in a lab setting. Before putting the mixture into petri
plates, the necessary amount of each treatment was added to
100 ml of PDA at a slightly warm stage and completely
mixed by sacking. After pouring PDA into Petri plates, the
medium was allowed to solidify before the plates were
centrally inoculated with a dise of pathogenic fangus
measuring 6 mm in diameter and cut with a sterilised cork-

l\r\lm oalroen P-n-«—. 61“‘ ades ,-J' aer ook prevavrians  Avsltues
AP Wl NE A WREES Ol AELL MM\»}JI Ba s uwmg\-
tht bl been mmﬁa}’&WMWwﬁwﬁ

iresfmosns; conteel wep employed s et e meding: Fie.
mmﬁmﬂgmmgw,ﬁmmﬂxmum@fw&'mmm
wers nenhated 88 2653°C. The offectivessss of sewvessl
compounls was eveluated by connting the millimetres ()
of fne fongel ealoay’s radidl growth, When comgpered fo e
control, the inhibiion was measwred I fermns of the
percentage of fungal growth that was inhibited. After 6 and
10 days of incubation, the radial development of the fungus
was measured in order to evaluate the effectiveness of
wompate the parombage of nwvelisl growilh dnbdbition
e inney, 1923).

The following formula was also used to caledlate the
percent inhibition over control.

www.botanyjournals.com

Percent Disease Control (PDC) PDC
= growth in control — growth in treatment growth in
control » 160
OR
(PDC)=C—-T/C % 100

Where

C = Growth in control (untreated). T = Growth in fungicide
treated plate.

Fungicide effectiveness on mycelial growth and the
percentage of isolated fungi that decreased were measured
5, 7, and 12 days after inoculation and noticed 6, 10, 15, and
20 days afterwards.

In these experiments fried to check the various fungicides
against the surveyed dominant pathogenic fungi. Here the
table indicating the values as control where no any kind of

“irsuiae given to e fugl while ofier (yes valnes e e
:~maﬁmgm of  miven ﬁmgm&a& ak thwe Hifferent
«@mmmmﬁmmwwsmmemﬂmﬁﬁf

folmrien W peii-didi in wilmetrs i, To saledse
Percant disesse Control (P teken lowest valne from 2
e availsble valnzs, For each fongicidal trestoent heve
peed  fwes  diffent  concmnimtions, by keoeplng
manufacturers recommended concentration should be an
average. Two other fungicidal concentrations were lesser
and the other one was higher than recommended by
mpmatuctoress. To celenlsis the Porcent Dlisesse Uombrol
(B} Bewnls described in chepler thres, by nxing thet
Hvrila hevs we calonlated fhe valnes of PIC. Fop P we
considered only the lowest value of concentrations from the
three concentrations we used.

Table 1: Effect of Tilt (Propiconazole 25% EC)

Sr, No. Fungl 0.0556 (num)] 0.196 {mm} |6.15% (mm)| Conirel (mm) [ PDC
1 Alternaria alternata 08 o0 ) 55 180
2 Phomopsis spp. 32 21 12 48 75
3 “Cofletotrichon capsict a5 14 14 i T6.56°
4 Fuswhom aopporih 25 ab [ [ W00
5 Crrvidaria B 30 2 | 13 58 7068
6 Phewes plomarsha z2 00 " 50 i
7 Pseudocercospora spp. 25 18 16 52 69.23

Fungicide brand name Tilt composed the Propiconazole
25% EC (Emulsifiable Concentrate). These experiments
used its three different concentrations in such a way that the
recommended concentration (0.1%) comes from the mean
value of all three. More or less in all fungi inhibited its

growth due to this treatment but mostly growth inhibition in
Alternaria alternata, Fusarium oxysporum and Phoma
glomerata. The percent of disease control (PDC) here
ranges between 69.23% to 100% for different fungi by this
fungicide.

Table 2: Effect of Amistar (Azoxystrobin 18.2% + Difenoconazole 11.4% SC)

Sr. No. Fungi 0.05% (mm)|0.1% (mm) 0.15% (mm)| Control (mm) PDC
1 Alternaria alternata 34 26 15 55 72.72
2 Phomopsis spp. 22 18 13 48 7291
3 Colletotrichum capsici 27 16 10 60 83.33
4 Fusarium oxysporum 25 14 13 52 75
5 Curvularia lunata 18 17 14 A8 T5R6
[ Phoma glomerata 25 i8 1z 50 76
7 Pseudocercospora spp. 20 12 40 52 160

The market name fungicide Amistar constituents are
Azoxystrobin 18.2% with additional Difenconazole 11.4%
SC (Suspension Concentrate). By this treatment mostly
affected up to nil growth fungi was Pseudocercospora spp.

Other six fungi affected and the 0.1% as well as 0.15%
influence more as increase the concentration of fungicide.
Compared with control in all cases the fungi growth is
reduced by too many levels. The percent of disease control
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(PDC) here ranges between 72.72% to 100% for different
fungi by this fungicide

Discussion
The presented data highlights the efficacy of the tested
fungicide against a range of plant pathogenic fungi. At a
concentration of 0.05%, the fungicide exhibited notable
iphibition against Alternaria aliemata, resulfing i an § mm
reduction in fungal growih as compared to the comirol. A
ezwl‘w wend wae obssrved with Phoms doment, whese
i @m@e@gmwmmgﬂ wrowit ot this
osnoentrtion. Furessing the o frakon to 5.1% led to
enbamesd inhibitoey efiecds apeins! Phomopsis wmp., with 2
progressive decline i (hogal growih o 32 vom o 12 wi,
Moreover, Collototrichum capsici snd Psewdocercosporn
. o daplayed
showenring rednetions of 21 o ad 16 non, repectively,
in comparison to The contesl.
At 8.13%, the fangicide contirmed to oxhibit sobatantial
antifungal activity. Notably, Curvularia lunata showed a
significant reduction in growth from 30 mm to 17 mm.
Similarly, Colletotrichum capsici and Pseudocercospora
spp, maiiained their sensitivity, furfher resiricting growth
to 14 e and 14 pew, respectively. In conivast, Fusarium
enysporem displayed higher vesistance, with no observable
inhibition at both 0.05% and 0.1% concentrations. However,
complete growth suppression was achieved at 0.15%,
emphasizing the concentration-dependent nature of the
fungicidal effect. The present study demonstrates the
potential of the tested fungicide to effectively control a
spectrum of plant pathogenic fungi. The variation in
sensitivity among different fungal species suggests the
importance of tailored fungicide concentrations for optimal
disease management. These findings underscore the
significance of continued research in refining fungicidal
strategies and advancing plant protection measures in
agriculture.
The study investigated the efficacy of Amistar, containing
Azoxystrobin 18.2% + Difenoconazole 11.4% SC, against
various plant pathogenic fungi at different concentrations.
At 0.05%, the fungicide exhibited varied effectiveness,
significantly reducing Alternaria alternata growth from 34
mm to 15 mm, and Phomopsis spp. growth from 22 mm to
13 mm. Colletotrichum capsici showed partial sensitivity,
decreasing growth from 27 mm to 10 mm. Enhanced
inhibition was observed at 0.1%, with Fusarium oxysporum
growth reduced from 25 mm to 13 mm, and Curvularia
lunata from 18 mm to 14 mm. Phoma glomerata exhibited a
slight reduction from 25 mm to 12 mm. At 0.15%, Amistar
displayed continued antifungal activity, causing complete
growth suppression in Pseudocercospora spp., whereas
Colletotrichum capsici displayed limited sensitivity. The
study underscores Amistar's potential in controlling diverse
plant pathogenic fungi. The concentration-dependent
responses highlight the importance of tailoring fungicide
application for optimal disease management. These findings
contribute to the understanding of Amistar's role in
infegrated pest management sirategies, promofing crop
health and productivity.

P P R W NP
DEARSIALYILY WA WIS LRRIGSWUERTRTASED,
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Abstract

In this study used the three different chemical fungicides against the seven different plant pathogenic fungi to
check the control on growth of fungi. Hexaconazole, Mancozeb and combination of Tebuconazole and
Trifloxystrobin were treated to fungi under in-vitro conditions against the Alternaria alternata, Phomopsis spp.,
Colletotrichum capsica, Fusarium oxysporum, Curvularia lunata, Phoma glomerata and Pseudocercospora spp.
The effect of Hexaconazole 5% SC showed complete 100 percent inhibition of Alternaria alternata and
Fusarium oxysporum. The results of Mancozeb 75% WP use were inhibited Phomopsis spp., Curvularia lunata
and Phoma glomerata completely. The effect of Tebuconazole and Trifloxystrobin chemicals together completely

inhibited growth of Fusarium oxysporum.

Keywords — Fungicide, Antifungal, Efficacy, Pathogenic fungi

Introduction-

This research article aims to present a
comprehensive analysis of the in-vitro efficacy of
select fungicides against a range of pathogenic
fungi. By examining the inhibitory effects of these
fungicides on key fungal isolates, we seek to
enhance our understanding of their potential as
control agents. Furthermore, this study will shed
light on the broader implications of fungicide
application, including the emergence of resistance
and the ecological impact on non-target organisms.
In the context of sustainable agriculture and
integrated disease management, it is essential to
assess fungicides' performance under laboratory
conditions before their deployment in the field.
Through this investigation, we aspire to contribute
to the refinement of fungicide selection and
application strategies, ultimately fostering more
effective disease management and promoting the
long-term resilience of agricultural systems.

In the subsequent sections of this
research paper, we will detail the materials and
methods employed in the study, present the results
of our in-vitro experiments, and discuss the
implications of our findings in the broader context
of fungal disease control. By addressing these
aspects, we aim to offer valuable insights that
contribute to the ongoing advancement of effective
strategies to combat pathogenic fungi and secure
global food production. Numerous particular
fungicides were widely used up until recently due to
their wide application windows, systemic activity,

and protective and curative characteristics (Knight
etal., 1997; Morton and Staub 2008).

Unquestionably, these compounds have
contributed greatly to the agriculture business and
led to huge productivity increases. These most
widely used chemical fungicides, meanwhile, have
significant drawbacks. The development of
infections with diverse fungicide resistances as a
result of the careless use of these fungicides has
made the management of the illnesses much more
challenging (Talibi et al., 2014). Furthermore, due to
their unfavourable effects on non-target species
(carcinogenicity, high and acute residual toxicity),
potential dangers to environmental pollution (long
degradation time), and increasing restrictions on
their repetitive and exclusive use, fungicides are no
longer widely used (Bai et al., 2013). The current
study focuses on the in vitro efficiency of fungicides
against Alternaria solani because of the plant's
economic significance, the yield losses caused by
early blight, and its impact on yield.

The genus Alternaria contains a
variety of deuteromycetes, which are harmful plant
parasites  for  families like  Solanaceae,
Cucurbitaceae, and Brasicaceae. Worldwide species
that coexist as saprophytes and weak parasites are
included in the Alternaria genus. Tiny black spots
are regularly produced in a variety of conditions on
pods and delicate twigs (Valkonen and Koponen,
1990). The Alternaria genus is responsible for some
of the most prevalent plant diseases in the world. On
all of their hosts, the different Alternaria cause some
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of the highest absolute gross losses of any pathogen
(Agrios, 2005). Khalid et al. (2004) and Choulwar et
al. (1994) present a thorough, comparative analysis
of the morphological variations of the several forms
of  Alternaria  found in  cucurbitaceous,
brassicaceous, and solanaceous crops.

Materials and Method
Effect of fungicides against selected
dominant pathogenic fungi in in-vitro Fungicides

Vol.10 No.6

ISSN - 2347-7075

mainly Hexaconazole 5% SC, Mancozeb 75% WP,
Tebuconazole 50% + Trifloxystrobin 25% w/w (75
WG) following Poison food technique (Schmitz,
1930). The fungicides were tested against isolated
fungus at the indicated doses (manufacturers dosage
recommendations). After the treatment, data on
mycelial growth was recorded at 9 and 15 days.

The details of Chemical fungicides used

Market Recomme

By (Brandy | ActiveTngredient | Formwlafion | Mamifactnyer | Usedfom nied

1 Ka. Naune: ] ! Posage
i Conitia. Hexatondzolé 5% Enulsifinbie Raﬂ;smdza Lad. —
& - - P . e AL

Plus B Comeenisis adsrprises) |
Dighane | 0 et 75% WP | eFowder | PRCop | g )
z 345 Msncozeh T WE | Wetsble Powder ‘Science Lid Powder. 0.:2%
Tebuconazole + . )
3 Nativo Trifloxystrobin Water Dlpler51ble Bay er Cro;;l Granules 0.05%
75% granules Science Lt

WP- Wettable Powder, EC- Emulsifiable Concentrate

The experiment was conducted as follows:

Design C.R.D.

Replication 3

Treatments 6
Here, CR.D. - Completely Randomized
Design.
To determine each treatment's relative
effectiveness for preventing the mycelial
growth of seven different pathogenic fungi,
bicassays were conducted on selected fungi in
a lab setting. Before putting the mixture mto
Petri plates, the necessary amount of each
treatment was added to 100 mi of PDA at a
slightly warm stage and completely mixed by
sacking. After pouring PDA into Petri plates,
the medium was allowed to solidify before
the plates were centrally inoculated with a
dise of pathogenic fimeus rmessurig 6 s i
diameter and cut with a, sterilised cofk-borer
taken from. thetedps of an actively growing
culture that had been incubating for 10 days.
Without any type of treatment, control was
employed as such in the medium. For the
pathogen to grow, three replications of each
treatment were incubated at 26+2°C. The
effectiveness of several compounds was
evaluated by counting the millimetres (mm)
of the fungal colony's radial growth. When
compared to the control, the inhibition was
measured in terms of the percentage of fungal
growth that was inhibited. After 6 and 10
days of incubation, the radial development of

A.T. More, P. S. Sarkate

the fungus was measured in order to evaluate
the effectiveness of various treatments. The
following formula was used to compute the
percentage of mycelial growth inhibition
(McKinney, 1923).
The following formula was also used to
calculate the percent inhibition over control.
Percent Disease Control (PDC) PDC
= growth in control — growth
in treatment growth in control x 100
OR
FDCYy=C—~T/Cx100
Where, C = Growth in confrol (untreated). T
= Growth in fungicide treated plate.
Fungicide effectiveness on mycelial
growth and the percentage of isolated fungi
that decreased were measured 35, 7, and 12

days after inoculation and noticed §; 19, 15;
and 26 daysafterwards:

T thése experiments tied
to check the various fungicides against the
surveyed dominant pathogenic fungi. Here
the table indicating the values as control
where no any kind of treatment given to the
fungi while other three values are the
treatment of given fungicide at three different
concentrations. These numbers indicate the
radial growth of colonies in petri-dish in
millimetre units. To calculate Percent disease
Control (PDC) taken lowest value from all
three available values. For each fungicidal
treatment here used three different
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concentrations, by keeping manufacturers
recommended concentration should be an
average. Two other fungicidal concentrations
were lesser and the other one was higher than
recommended by manufacturers. To calculate
the Percent Disease Control (PDC) formula
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described in chapter three, by using that
formula here we calculated the values of
PDC. For PDC we considered only the lowest
value of concentrations from the three
concentrations we used.

1. Effect of Contaf Plus (Hexaconazole 5% SC)
Table No. 1.

Sr. Fungi 0.05% 0.1% 0.15% Control PDC
_No. | (mm) (mm) | (o) (mm).
A Atgnaria aligrmais - W o 53 180
2 Phismopsis sy 33 24 22 4% 5406,
3 ‘Cplisiirichim capsici 42 24 i3 2 | 7833
4 Fusarium oxysporum 00 00 00 52 100
5 Curvularia lunata 32 20 16 58 72.41
6 Phoma glomerata 36 28 18 50 64
7 Pseudocercospora spp. 32 26 14 52 73.07

The Contaf Plus  fungicide  composing
Hexaconazole 5% SC (Suspension Concentrate) its
effect in-vitro was observed to inhibit the growth in
case of Alternaria alternata and Fusarium
oxysporum very well. Fusarium oxysporum was
highly sensitive for this fungicide so it showed nil
growth at 0.05% of hexaconazole. Comparatively
Effect of Dithane M-45 (Mancozeb 75% WP)

with fusarium less sensitivity is shown by Alternaria
alternata with hexaconazole because it shows some
growth at 0.05%. All other fungi in this experiment
got affected by its growth partially but not
completely. The percent of disease control (PDC)
here ranges between 54.16% to 100% for different
fungi by this fungicide.

Table No. 2

Sr. . 0.1% 0.2% 0.3% Control

No. Fungi (mm) (mm) (mm) (mm) ity
1 Alternoria altermais AT 3% 13 35 7636
2 Fhomopsiy spp: 22 O {0 AR 165
3 Colletstrichum capsic Al 5 A2 6 B0
A Szl okyerbram 32 24 il G2 #2235
5 Covvalaria lunaia 6 oo o 58 100
6 FPhoma glomerais 8 o 0o 50 160
7 Fseudorevouspora p. 24 18 is 32 6538

Dithane M-45 composed of the
Mancozeb 75% WP (Wettable Powder) the
manufacturer recommended effective concentration
that is 0.2% observed more effective. At this
recommended concentration got nil or no growth for
3 different pathogenic fungi Phomopsis, Curvularia

and Phoma glomerata. For other fungi it positively
interrupted the colony growth as well as rate of
growth with time. The above 0.2% concentration
gives their effect nearly the same. The percent of
disease control (PDC) here ranges between 65.38%
to 100% for different fungi by this fungicide

3. Effect of Nativo (Tebuconazole 50%-+ Trifloxystrobin 25% w/w (75 WG))

Table No.3
Sr. P 0.01%. 0.05% 0.1% Confrol )
e, - i} e, iy ity ’

1. Abisrsrio el 36 S 14 55 73.07
(2| Phomepsis s, 3 4 2 48 Th.54
3 Coligtpirichion copsiol 24 [ O [ B2 0%

4| Pusarium oxysporis 33 %6 19 5z [
3 Curvalasia imola 4 0 12 58 5146
[ Phoma giomerata 78 22 16 50 77.58

7 Pseudocercospora spp. 26 12 00 52 68

A.T. More, P. S. Sarkate 220
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The Nativo contains the two different chemical
constituents in its composition Tebuconazole 50%
wod Teifloxystobln 25% by welght so dds
propotiion together showsd 75 WG (Water
granuies). In this treatment obssrved more effect on
Colletotrichum capsici and Pseudocercospora spp.
The concentration recommended showed a good
effect nearly on all fungi but our experimental
conchision recommends 0.1 % concantration betier
T 0.05%. The percent of ‘disease: comiral P
Tte Cmgds Detwoen 52.08% to 100%. 50 different
fimmei By ds Samgieids.
Discussion

In these tests, it was attempted to compare
several fungicides to the dominant pathogenic
fungus that had been studied. The values for
controls show that the fungus received no treatment
at all, while the other three values show that
fungicide was applied at three different
concentrations. These statistics represent the
colony's radial growth on petri dishes measured in
millimetres. In order to determine the percent
dizense control (PUMC), the lowest value out of the
thiee opiions wes chosen. Here, thres diffbrent
conceniraticns of each funpiciddl weatment were
utilised, with the manufacturers' recommended
concentration serving as the average. Two
alternative fungicidal concentrations exist, but one
of them is lower and the other is higher than what
manufacturers advise. Some fungicides exhibited no
signs of growth from all fungicidal treatments. It
implies that fungicides were used successfully to
halt the development of these fungus. Our study
came to these results about fungi and fungicidal
combinations, which are displayed in table number
31. Given the success of the combination of
Hexaconazole 5% SC in treating Alfernaria
alternata, this combination should be used. In our
study, these combinations demonstrated good
control compared to other fungicidal chemical
compositions.

Contaf Plus fungicide, composed
of Hexaconszole 5% SC, effectively inbibited the
growth of Allenavia alternate sod  Fusarium
cxpsporum  in-vitro, Fusenium  omvsponmn wes
highly sensitive fo hexaconazole, showing nil
growth at 0.05%. dlternaria alternata showed less
sensitivity, showing some growth at 0.05%. The
fungicide had a partial effect on growth, with a
percent of disease control (PDC) ranging from
54.16% to 100% for different fungi. Dithane M-45,
containing Tebuconazole 50% and Trifloxystrobin
25%, showed more effect v Collefoirichum capsiel
and Peeudocercospors spp. The recommusnded
concentrating of 0.1% was betber then (.05%, with 2
PRC gange of 52.08% to 100%, Fusarium
oxysporum, and Phoma glomerata. Overall, the

A.T. More, P. S. Sarkate
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fungicide effectively inhibited fungi growth, with a

PDC range of 72.72% to 100% for various fungi.
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ABSTRACT :

The national Education Policylays
particular emphasis on the development of the
creative. potential of each individual.lt is based
on the principle that education must develop not
only cognitive capacities both, the foundational
capabilities ofliteracy & Numeracy & Higher
order cognitive capabilities such as critical
thinking Problem Solving but also social ethical
& emotional capacities & dispositions. New
education policy will give new identity to Indian
education system.

KEY-WORDS: -National Education Policy
(NEP 2020), Higher education, Skill development.

World Development Report 1991
published by World bank asserts,The Challenge
of Development is to improve the quality of life,
especially in the world’spoorcountries, a better
quality of life. Generally,calls for higher
incomes, but it involves much more. It
encompasses an ends in themselves better
education, higher standards of Health &
Nutrition, less poverty & cleaner environment,
more equality of opportunity.”

Education is the most important factor
for the Improvement of individual’s life, actually
education is one of the most important basic
needs of man.Hence, John Dewey - the great
American Philosopher said,”Education is not
preparation for life but Education is life
itself.”this well-known quotation expressed the

importance of education. Education plays vital
role not only inindividuals’ life but also in the
strong building ofNation. So,education is
fundamental for achieving Full human
potential,developing anequitable & just society,
& promoting national development.

The global Education Development
agenda reflected in Goal 4 (SDG. 4) of the 2030
Agenda for sustainable Development adopted
by India in 2015 seeks to “ensure inclusive and
equitable quality education & promoting the
lifelong learning opportunities for all” by
2030.When we talk about India which have
populationDividend. India have ability to provide
High-quality education opportunities to the highest
population of young people (Population Dividend)
will determine the future of our country.
HISTORICAL BACKGROUND OF EDUCATION
POLICIES IN INDIA:

The aim of education in ancient India
was not just the acquisition of knowledge as
preparation for life. In this world, or life beyond
schooling,But for the complete realization &
liberation of the self. The pursuit of Knowledge
(Jnan), Wisdom (Prigyaa) and truth (Satya) was
always considered in Indian thought
&philosophy as the highest human goal.

when we look at previous policies
education has focused largelyon issues of access
&equity. The Unfinished Agenda of the National
policy on education 1986, Modified in 1992 (NEP
1986/92) is appropriately dealt with in this New
education policy.

A major development since the last
Policy of 1986/92 has been the Right of children
to free 2009 which compulsory education act
2009 which laid down legal underpinning for
achieving universal elementary education.
ABOUT NATIONAL EDUCATION POLICY :-

National Education Policy 2020 s the first
education policy of the 21* century and aims to
address the many growing development
imperatives of our country. This policy proposes
the revision &revamping of all aspects of the
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educationstructure,including regulation of
government to create new system that is aligned
Wwith aspirational goals of 21* century education
including SDG4, while building upon
India’straditions & value systems. The National
education policy lays particular emphasis on the
development of the creative potential of each
Individual. It is based on the principle that
education must development not on only cognitive

Capacities - both The Fundamental
Capacities of literacy & numeracy & Higher
Order cognitive capabilities, such as critical
thinking &problem Solving but also social ethical
&emotional capacities & dispositions.

The New education policy Must provide
to all students, irrespective of their place of
residence, a quality education is system, with
particular focus on historically marginalized,
disadvantaged & underrepresented groups.The
New Education policy must help recruit the very
best & brightest to inter the teachingprofession
at all levels,by ensuring livelihood, respect.dignity
& autonomy, while also instilling in the system
basic methods of quality Control &accountability.
PRINCIPLES OF NEP :-

The purpose of education system is to
develop good human beings capable of rational
thought &action possessing Compassion & end
path Courage & resilience, scientific temper &
immigration with sound ethical. It aims at
producing engaged productive &contributing
citizen for Buildingan equitable inclusive Q
plural society as envisaged by ourConstitution.
MAJOR ISSUES OF NEP 2020:
1.Empower student through flexibility in
Course Choices:-

" In NEP Students will be given increased
flexibility & choice of subject to study,
particularly in secondary school including
Subjects in physical education the arts & crafts
& vocational skills So That they can design their
own paths of study &life plans.
2.Curricular Integration of Essential Subjects,
Skills & capacities:-

while students must have a large
amount flexibility in choosing their individual
curricular certain subjects’skills &capacities
should be learned by all students to become
good successful innovative adaptable &
productive human beings.In today’s rapidly
changing world.
3.Transforming Assessment forStudent
Development:-

In NEP the aim of assessment is more
competency basedpromoteslearning
&development for students &tests higher order
skills  such analysis, criticalthinking,
&conceptual clarity.

4. Recruitment of Teachers :-

The motivation & empowerment of
teachersis required to ensure! the best possible!
future for own children & Notion.
5.Continuous Professional Development
(CPD):-

Teachers will be Continuous
opportunities for self-improvement & to learn
the latest innovations & advances in their
professions.
6.Career Management & Progression (CMP):-

This is to Support the fact that all stages
of school education will require the highest-
quality teachers,& and no stage will be
considered more important than any other.
7.Quality Universities & colleges: A New &
Forward-looking vision for India’s Higher
Education System:

Higher’ education plays extremely
important role in promoting human as well as
socialwell-being.

8. Equity & Inclusion in Higher Education:

Entry into quality higher education can
open a vast array of possibilities that can lift
both individuals as well as communities.

9. Reimagining Vocational Education:

NEP aims to overcome the social status
heraldry associated with vocational education
& requires integration of vocational educ?tion
programmes into mainstream education in all
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education institution in a phased manner.
10. Professional Education:

Preparation of professionals must
involve an education in the ethic & importance
of public purpose, an education in the
discipline,& an education for practice.

11. Technology Use & Integration:

The digital India campaign is helping to
transform for entire nation into a digitally
emporia society& knowledge economy.

12. Online & Digital Education : Ensuring
Equitable Use of Technology:

The platforms & ongoing ICT based
educational initiatives must be optimized
&expanded to meet the current & Future
cHaIlengesinprovidingquality education for all.
CHALLENGES OF NEP:
1.Trained teachers (faculty):

Teacher education is vital in creating a pool
of schoolteacher’s thatwill shape the nextgeneration.
Butin India there is lack of trained teacher.
2.Lack of funding:

The NEP 2020 calls for a significant
increase in funding for higher education.
However, it is not clear how the funds will be
generated. The government needs to find a way
toincrease funding for higher education without
placing an undue burden on taxpayers.

3. Digital Divide:

The benefits of online digital education
cannot be leveragedunless the digital | divide
is eliminated through concerted efforts such as
Digital India campaign &the availability

computing devices. It is important that the use
of technology for online & digital education
adequatelyaddress concerns of equality.
4. Co-ordination of centre state for
implementation:

Any policy’s effectiveness dependson its
implementation. Subject wise implementation
Committees of experts in Cooperation &
consultation with other relevant ministries will
be set up at both centrel& State levels to
develop details implementation plans for each
aspect of this policy in accordancewith

principles to achieve the goals of the policy.
5. Quality:

The NEP 2020 aims to improve the
quality of higher education in India. This will
require a number of changes, including
improving teacher training, introducing more
rigorous assessment standards, and promoting
research and innovation.

6. Governance:

The NEP 2020 calls for a more
decentralized system of governance in higher
education. This requires the government to
devolve power to state governments and
institutions. It will also require the development
of new mechanisms for coordination and
collaboration between different stakeholders.

7. Culture:

The NEP 2020 aims to create a more learner-
centric culture in higher education. This will require
not only a change in mindset among students,
teachers,and administratorsbutalsoﬂ'\edevebpment
of new teaching and learning methods
8.Capacity:

India’s higher education systemis currently
under-resourced and overcrowded. In order to
implement NEP 2020, the government needs to
invest in expanding the capacity of higher
education institutions, which includes building new
colleges and universities, as well as improving the
infrastructure of existing institutions.
Challenging to implement NEP 2020 in
Academic Institutions

In addition to the above, here are some
other critical issues that need to be addressed
for the successful implementation of NEP 2020
in higher education:

Lack of access to higher education:

The NEP 2020 aims to increase access
to higher education for all sections of society.
However, there are still a number of barriers to
entry, such as poverty, gender discrimination,
and lack of infrastructure. The government
needs to address these barriers in order to make
higher education more accessible to all.
Quality of teaching and learning:

Wuﬁerdiscipﬁnary Multilingual Refereed Journal Impact Factor 9.154 (IIJIF)
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The NEP 2020 aims to improve the
quality of teaching and learning in higher
education. However, there are still a number of
chal!enges in this area, such as the shortage of
qualified teachers, the lack of resources, and outdated
curriculum. The government needs to address these
challengesin order toimprove the quality of teaching
and learning in higher education.

Research and innovation:

The NEP 2020 aims to promote research
and innovation in higher education. However,
there are still a number of challenges in this
area, such as the lack of funding, the shortage
of qualified researchers, and the lack of
infrastructure. The government will need to
address these challenges in order to promote
research and innovation in higher education.

The successful implementation of NEP
2020 in higher education will require a concerted
effort from all stakeholders. The Central
government, State governments, institutions,
teachers, students, and the community will all
need to work together to make this happen.
CONCLUSION:

NEP 2020 to provide equitable access to
quality education to all Student irrespective of
their socio-economic back grounds gender or
physical abilities.To promote multidiscipl
inaryapproach to education & encourage
students to explore pursue their interests.
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Abstract :

The G20, or Group of 20, is a forum of
governments that includes 19 countries, the
European Union and the African Union. It works
to solve fundamental problems related to
international trade such as international
financial stability, climate change and
sustainable development. India holds the G20
Presidency from 1 December 2022 to 30
November 2023. The G20 meeting, chaired by
India, is also an opportunity to showcase India’s
achievements in education, especially behind
the launch of the National Education Policy 2020.
New trends and changes in the use of digital
solutions and technology in education
worldwide and among G20 countries require
greater cooperation. Workplaces and working
patterns are changing after Covid-19; this will
require changes in curriculum and technology
to teach new skills that will lead to employment.
Technology-enabled learning will become the
norm at all levels of education. India can use
the opportunity of G-20 Presidency to establish
cooperation in the field of educational exchange,
teaching and training with various countries.
Currently, there are more than 50 American
Universities waiting to open offices and coﬂabtfr.ate
in the field of education with Indian Universities.
More academic exchanges are underway.

Key Words: G 20, New Education Policy,

Technology.
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