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Editor’s Note

The Paradox of Indian Society: Science and Religion

India, stands as a unique society in the modern world, where ancient
traditions coexist with rapid modernization, and age-old beliefs intermingle with
cutting-edge scientific progress. This coexistence is not always harmonious; rather,
it often reflects a series of paradoxes deeply embedded within the social fabric.
Among these, the paradox of science and religion stands out as particularly striking.
On one hand, India is home to world-class scientists, prestigious institutes, and a
thriving technological sector. On the other hand, it is a society where religious
rituals, superstitions, and spiritual practices continue to shape everyday life for
millions.

Indian society is inherently paradoxical. It is both ancient and modern, conservative
and liberal, hierarchical and democratic. These contradictions are not merely
anomalies; they are intrinsic to the way Indian society functions. They reflect the
complex layering of history, caste, community, economic disparity, and cultural
pluralism. Nowhere is this more evident than in the coexistence of science and
religion.

Science in India

India’s scientific accomplishments are globally recognized. From ancient
mathematics and astronomy to space missions like Chandrayaan and Mangalyaan,
the country has shown a consistent commitment to scientific advancement.
Institutes like the Indian Institute of Science (IISc), Indian Institutes of Technology
(IITs), and the Indian Space Research Organisation (ISRO) exemplify the
intellectual prowess and innovative capacity of the nation. Indian scientists have
made significant contributions in fields ranging from physics and biology to
information technology and medical sciences.

Moreover, the constitution of India has often emphasized a "scientific temper".
Every citizen is expected to encourage rational thinking and inquiry-based
education. This vision was largely shaped by figures like Jawaharlal Nehru, B.R.
Amedkar and their followers who saw science as the key to national development
and modernization.

Dr. Bhimrao Ramji Ambedkar, the principal architect of the Indian
Constitution, played a crucial role in promoting rationality and challenging the
oppressive structures of caste and superstition. A firm advocate of scientific
reasoning, Ambedkar believed that social reform could not happen without



challenging religious orthodoxy. He emphasized education, critical thinking, and
empirical evidence in both personal belief and public policy.

Religion in India

Religion is not just a private belief system in India- it is a way of life and
people blindly follow it without understanding its rationality. With deep roots in
Hinduism, Islam, Christianity, Sikhism, Buddhism, and Jainism, Indian society is
one of the most religiously diverse in the world; although, during past decades a
significant proportion of population rid of their religion which is evident from the
increasing number of atheists. As per census 2001 atheist were merely 0.7 million,
but in the 2011 census had reported 2.9 million atheists in the country with an
average annual rate of 15%.

Daily life for many Indians revolves around religious practices such as-
temple visits, festivals, pilgrimages, and rituals are woven into the social routine.
Ridiculously, even scientific endeavors, such as launching a rocket or opening a
new laboratory, are often preceded by religious ceremonies like breaking a coconut
or performing a puja (prayer ritual).

This deep religiosity often leads to tensions with the scientific worldview, which
demands skepticism, evidence, and critical inquiry. Superstitions, astrology, and
traditional healing methods are still widely practiced, even among the educated.
Ironically, it is not uncommon to find a scientist who consults an astrologer before
scheduling major events or a tech entrepreneur who performs rituals to ensure
business success.

The Science-Religion Paradox

The paradox of science and religion in India is not a simple case of conflict.
It is more nuanced a dynamic coexistence, sometimes uneasy, sometimes
harmonious. Unlike in the West, where science and religion have often been framed
as opposing forces, Indian thought has historically been more accommodating of
multiple perspectives. Ancient Indian philosophers, for instance, pursued
metaphysical questions with rigor that resembled scientific inquiry.

Yet, this coexistence can sometimes hinder progress. Pseudoscientific claims are
occasionally presented as scientific fact, especially in political or religious rhetoric.
Examples include assertions about inventing aircraft by ancient Indian sages or
conducting plastic surgery; such claims blur the line between myth and science, and
risk undermining genuine scientific credibility.



This duality is also reflected in public policy. While the state promotes
scientific research and technological innovation, it also funds religious festivals and
temples. The same society that celebrates Nobel laureates also reveres Godmen and
spiritual gurus, some of whom command influence greater than elected officials.

The paradox of Indian society and particularly the paradox of science and
religion — is not necessarily a flaw, but rather a feature of its cultural complexity.
It challenges linear narratives about progress and modernity, and instead reflects a
pluralistic worldview that is both spiritual and analytical.

Understanding this paradox is essential for anthropologists, sociologists,
and policymakers alike. For India to fully realize its potential, it must continue to
foster scientific inquiry. The goal should be to eliminate the unscientific and
irrational way of life rather to pursue it, by the name of tradition, religion and
cultural richness.

Prof. Rajesh Gautam

Department of Anthropology

Dr. Harisingh Gour Vishwavidyalaya
(A Central University)
Sagar-470003, MP, India
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3IfATRT & — ‘el Y T fadvarstt & SaaR VH e ITST & WU H 89, 9 faedt
R FATS AT MY P A iR BRIl 5 WY 811 39 fhdT b I8 B ¥ I ®R
£ —aTRMP ToR R &R 9T’ faft T & & |TERe G § dierarel & od § el
‘el Bt &1 ST TAFRT qAT 3fTafAd dett BT Teq—HSR I BT &1 ST IUT DS
fFrIfia e 8l 8iar gafaly situaTRe el § SHaT JART T8l 81 Uil §AR TR R
fapfad 81 U a8l ‘dietl’ faey sikmfeles, A, T HRUT F 370 Jae Bl 3=
iferdt 6T U 31fe TEw UTH R ol 5 SHd AfEd By q2T et ©u ot s
B ORI &1 S 3TeATdT I8 28T, TR, ey T Areq off 994 offill &, 99 98 ‘diell’
T TGP ‘AT’ T HAT UTH PR ot ol ‘FleAl’ BT AT DT FAT U1 o1 3 TfhaAT BT IR
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TR 81 TR &R IR UgaaR, I8 i1 d G118l S| & ofd e FHIST & RT3 /791’
P ThRed, FRITaEAT der 36 el Bt AT aneet wu < ar S 81 fRfda s
SRT FFRAR aRspa Bl Y IRBRI PHBINI, FAERIA, IS AaifOiep &A1 F TAIT Bl
SR ISP U Tebrilch! AT TR QeaTdell BRI Bl &1 39 WX IR UgddR I8
‘AT HEAN I 1 IS DS 9N 3H WIpid UlhaT | 1 8 I 98 $EAT I TS,
3T, JNfSet 3R AT g3 AT T |

fore e fafard ot &t 9T o1 TRt qHE B W 7T 7, S §9e™ W
3METRA BIcit &1 fohelt 79T T o IF AT AT TR o ffay, foe qem sfdenff A
SRT AT 81T B TewudT ‘9T B T e fIASaT 71 ©U ar, ot et TRl W
ST § eudT BT St 21 BTeTifh 8 AT 6 &8 Tgfopa Bt €1 S raferft f&h,
Ifec & AT A T &, dierare B it 37§t A 3R BT 81 IR I8 3R 3FeHT-
37eRT 3Tt el 6T 3R | TRINT & TR W BIT &1 Sdfch TN BT TR0 HY T
&1 21 M 39 S | AT & T TN H Uhzeud 7 81 AT HINT i 37T g8 & @l S|
AT &1 fAfea v off S5 A9 TN & eeudT ordT 81 ¥ JoR arag, act |t
TR TR T & =R G271 AT WUl eyt 8IF1 1ot 2

HI AT & YemudT ‘aae’ U= MeRd aidt 81 S99 Jegvg fafdear 7t gt
39 gt fonelt ifep 3TS & folv Tgeh Uil i § A ol 0 Y W1 T ¥R Y
B ST FERHT AR BEarrd &1 B & 9Me wu 7 fafdear o gern Srar 81 99
T garsal & fafdy wu &t A vafeld € ST 9 faft ta ol gaw B v &
T 8, S — Ygel-Ufdel, G- P, SR -SRI H1 374 & & 797 7 ugel 9
TG b & arerfd ‘Usel, 991, SRoRIel @ fadl § AMe J1 T 81 99 Bl 3D Tl
T

'STTNT T HY AU JeAT b SR T i fIQwar | +ff b 8 S g 37
39 AT TRy b1 SR A g8 TR oI ¥&ad Bl 8, 31U+ WYfhdl & folg a8 fomedt
T ST T HERT 781 otalT| {2t 319 TR e ©u o Tara 78 oft | 3§ T aifera
R 1R &1 g o1 FeIfy S 3 Tei & T9T 81 gat oft @ifdh Seiie § IS oFd
IS, TS [N R AEeiRe qoi A1l T 9T 7 foid! 78 o 1ali &
g ol fafe fagHr 4 B o &R 3t 8 9gR awg 99T JUer & s TR W)
TR BT ST & PRUT T8 HINT PHecAT i ATl 21 frem, T a1t & H arfveafh
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& ol IHSB UTH 968 SR AT WIRhT &1 718 SifHeafh Bl Soxdl & 3oy feat feaRar
Bl 3R FFRAR 3R 2

S TR 31T &1 ‘&=t v T | arett off, ol 31e 98 dlefl (Tt dtetl) Bl U
of 37T eI fALIATRAT & SUR ISR AT 9 el 2| T8 U1 lfcidl i SET HIIAf
b 9Teq, AT RS DT fALATATSAT D R TNT & Gebl &1 RIaT, TR e IR Fai
5 & i Tarrar Hfdare 81 deR & TR W B o R IR i 91 7, 39 39
RTEATST TAT S AT T &t ot 7T 2

oG & TR W <@ I ‘qeH 3rar ‘foeq & ugfa’ & Are & fafdd wgem
e I DY AR I ©U AT 81 79T o7 AIRYe wU SR eafal o= nenid 21 &9
TR AT H S &af 1l BT S=RT 31U Q&) ToIT I1Fd) H I §, A dAcplfeld Bl &l
arefa I=NRA St 1 AT ST & I A Ugem & I8 AT STl 81 JFNT AT Dl
1 o1’ &gt @ ‘g9’ WU N UG oA & folt 59 89 foifea gl &1 mant o &,
al I8 acit & oY § T et ST 81 39 YR ‘ao a1 ‘fAfd’ feRt o sufva
T BT 3itoae ffyd Aream 81 ‘ac & faeht ‘91’ @ 9 aRffda wu § 991g
G &1 FRGd, HThd d THe T A3l a1 dnfeed ‘fAfd’ iR ‘acift’ & R & ofg
oft g1 fe, oM, 3fder fAfs yeR & vl & aref fy o ‘fafd ger ‘ad=’ & e
T ST B W YPR BT 3eqg fofieg o+t § feg gar &1 A ek o+t & o
e B ATfey I8 f&et AFRY it 5 et 8|

AR et # e eaferit 3R I77b fott TR fotfi-farel 5 aRa= et &1 594
T €At & oIy 3TeRT—31erT feifd—foms ffad &1 59 &% a2 <Y Fa”i & folg off aret-
31T 7T g &1 gfety ArRY Ay o o€t foikar SIrem & St aetT STt &, faeft TR & 9=
&Y GHTGT I I8t | STerfeh 3oft &Y IFAAY & foheft eaf~r i s et & folv e foifu-
R g 81 G 21 ‘31 wafy & folv o8 fAfd R o, u, e, oeﬂ'ﬁ?‘&’ﬂ'ﬂ?ﬁﬂ%%ﬁﬁ%— o)
(correct), u (run), i (firm), e (term), oe (does). Seifep AR § 3T €af & v arerT
foifd fos 8|

S gBR AR foift & &R At fomg &1 i3 o1 ea-arets 9o 81 98 Ua Mfad «af
&1 TS @ F=ar 81 Safd I9 At § v Al faeg J1emT—3relT 358 YaR &t eafa
&1 wfaffecg oxar 81 S u fAffRg put & 'S’ @, unityff‘q\' Pl sure § ‘A T fog
21 ST B
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AR foifd o wRT dY g § ygel &%, fR S ¥R gde AT 81 38 srfafs
TR 3R T NT-37eT forg S 81 &t &t faifd o fafdsr sdot & fae fafd fwel o
iffepxor & T fopa T 81 SR & o (6 & & ) | &R o b AT e <o 81 S
ot & T T ST 81 SN — I b 37 H 7 BT T 2| SR b TAF 3R RIS & MR
R R F H guif o7 e G w21 S, sfarda & JgaR- "arefd SHEal BT gui-
= — gt 81" acit oika e foifla srfiefs ot vaseudt &1 auf-fawame <t &
I TAT oG & TR TR AT o7 At o 3TeRT Ui ™ 8id &1 "o MR 0 SRyt
TIERI & TSR 37T S 1 — AT &Y Uga a1 81" faret off v ot Sefira sFmiaar
P R G $ folg & gt & A ored & afad FafiRa €1 $96 smaR W adt
19T 3 GRFASsT q2 SiivaTRe wU o T et B fAfa~ TeR & fval & gt 7ame
o & AT T SUASY B! B &R UPBR BT eI AHpacH! § f+eg sl Afed v
o TRger BIdT 81 39 YR AR folfd & | Fafedrd €|

e oI -
1. Wirere sffaredg— Rl srfedr 3k &t
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g TR -~ [FEE o 7 397 gl 7 [ & ofigT 7 ge v& sl T §37 &
T @70 13537 81 G817 37 Su=TE) S—TaT, HHISH, BrEey 3N aH T 7
[Tl @ T 5 ge arel! FawIIs T 9 & qI¥iehl & quiT 167 &1 371 1l T
T SiIv TS THEIIS BT JU 13597 & 137771 BT 57 137 HebT% & [57 irer &
v 37 I & 1T 357 TN T 319 SflaT @ 3 T ISl Ve & GHahT Tuid JuiT
379 FT=ITTI H 135977 &1 ey & Trer g1 1711 @ ST 3 1@ g @ 1w ot AR
13527 &1 B7rae ot & T 7 EEIRT Q9T 3757 BT YA o I THT @ 13Tl Bl G IS
&7 [AIBIN 8IFT 93T &, T &l 3ol a7 AT 3 gy srfiere) @l 21 we 7 ot
F1 eI F STGT Sy &7 ST &1 ST o 1391 9T & I E1a SHET Y & & Y
3797 EF & [T TSP] G IV B SIGIeTT T T &/ 7 FHR G & IAGIA & € & qF
9c &I 9S V&7 &/

e 953 1~ Y, ST T, T Jlas, T, 19167 1 ), Higplaen SIT9aTy 4,
AT

TREITEAT :— WFiG STt o A 5 3TRH ¥ & fpd1 o Wifd a5 & ffdie Fergfal iR forgman
T TG 7| UES Sit A 3109 IU=IET H fHA1 ol 89 atet! TAnelt @ geref guiH S
Ufig ST Me, UHISH, BT iR HH H T g1 IFas St 7 o= U=t §
[T T FEToH, SR 1R AIHRTE! J B8l A1 Pal Fory drdl gY @ & ifdp e
3 fJare aRFRAAAT FT Scam TFFT TRl € UFEe St & ST=arl # Mt & Tt 3R
IO AR UTH Bl &1 DFeE STt & AT 7 {5 {5l Y SRt 1 e a7
HROT s THET g1 919 T M FReit | foha™ gk &0 ur ofd1 a9 da qof
AT DT UTH &I 5T ST Hepel 2

TR fhaT ! a1 Pl e Ugol VHe Sff 7 & 9ifaf@e arfiegfes 3 @
TH YT fham| D St ¥ 3199 Ugel fad) =y 99 | fhat i TRt SR
Tosf BT ST & J1fih qui fhaT 81 UHeie ST = ST 100 ITeT 9§ 318 {7 Teemat &t
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qui {5 et oft foaT™ S IRTatt ot AT o <'T 81 U W SHIRRI & e
framt & Tod o7 ol fobam T 81 39 IuITE § YEeie Sff 7 fRI Y ARIe & U H
g 21 fpaml & SHieRT & et SR, R 3T Jexgel! & et 3 &% & g
S T 81 9 SUIT H {51 &l TRl & H1e—H1f S e ot off quie
f5aT 81 39 ST H I8 SHIGRI & GRT b1 1 98d & N0l @R 81 SHIER!
i IS T oY FREOT UTH o7 Fifh SFER SRS B I et IxaT IR ol A1 3F UHR
Y fHa SR TR 9 8T AT| g T 7 off [ o1t | §9eH Jed & foig
3TGIeH R BT &) TRPHR | 3T 1 & folg TeR o1 6T &1 WA Su™ H Feadd
SITET He R ATAT U FIER BIT & Sfl 31dhel] US I 8 3iR 3ic H I AeHET el
Tedt &1 31T it 3 P JTcHST T YT 31T T &1 39 ST H oI & gg I
it @1 SfaT daTg 8 ST &1 'UHEe’ § UHeic Sff U SR8 Bife] 9T 3iN §olki &
a1e § foami 6t 321 BT 9 15T & ToRT- a8 off DI @I & 6 1 aret @ QiR
eR o ) e SuaRy e ]

PR ATS — IR 1 Al T DHEcl &1 § Wehl § PV B A8 T, Forgy! Y el
US| 319 R B BR @, Pl BIC ds AR & AH! 8, Ta-uid duY +ff B O ©8
Gt BRI 1T TR F BT | WGT- R T S0 §f & B | Afh 397 Tl 7 a7 o
Ed & O ot fopelt ot wRUe & e fietar| "2 g fhal o el i g€t e Rt
IATE TS & 3Tl HETS Sie P BRUT A Bl Ue TR $ AT oft BTt @ wwE
AT TS & B

HH U H UHRiE St F 91 b B g el HEd Beh U Bee
ST & A I ST Ffet bl Fel D Tel frectt & 0 F e oo aRaR @ ve H
MR, TS B I F oy 9191 B GRS IR T 4 gl b &% TR o FHemaii
3 fERT §AT 81 IHD HWR Pl DI AR 8, B DI PH DIF Ao TR T8 Pl b gDl
ST UES St A @M 9 Rl GHEIT O ORI 81 PR 7 f5aEl & I @l dlax
3TGIEH AT T &1 39 T amfefes At & HROT I Bl B I hT J8R I &
3T1fefep HEt o PRI fha M o 1 AT 7 21 81 81 O PRI a8 SFHIeRT &
T STTaTer a8 TS off T STaet FHeITaAT o THIE o foly e STaler ded
gl

‘FHrdhed # off eFR g iR IS oY o efterd 3R STUAT SeEET S W/ &
foIT TR eI & STeREx eI It xRl o | JISTT A18d & AR TRIg et & are
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IRUIe IR &, ISP do1 WieTax of Od &, ST S9! T BT X of St | o §
ST - T bl S A | T I PR & folg I8 forett off &8 9 AR 9 211 39
SY=ITRT H NIoTcs T {1 UR 3TITaR T S2TiaT 1T B

UHEE it bl e 1 o fawy I8 ot o1 {6 i & o Y amg o 95 @H & badl
B & Al & I PN ART JfY TSP A1 H IUTeY & aehl AN b IR AT AT S 8 &
T8I, I & ot A1 980 PH &1 WA 95 BIC & IR IR §Y &1 NS Iu-I b TRID b U
Al 950 P WA & T TR Tt b I8 37T SR AU TRAR T US UTerdlT & | I T
4 ST & Fe b DRV B AT IF HH BNl off & 8l FT9-TS fJoek IR TH W
RIS M & Sh i BRI R Je-a Tl ot i ax 2 81 P avg fy &t 34
BT 3R ST BT Fe1 B <9 ! 3referawer & folt ToRT 8l Feel! o

IS STt 7 310 IR e H e o SAfifer, Afcal 3R wRouRiat | ST gat
3R rerfemft foRam 81 e BeT Je@R, SHiCR iR Ufed Sord &1 e o &t &
PRUT fHE GSER &b YA H Bl 9 & FIh (b Dl UG felgeT el 31T & e
HRIST SR 33T ot 21 ME H BN = 771% I18 | 918 v folv o O & 98 918 0
< g1 & olfepd R {7 A3 w0 ST & T a4 §Y & 39T ORE | BRI 7 S[IeM § 30 Uy
R 31T AT | S 3T T AR WIS IR o T T Y < ATl H 100 BUY & Y |
fHTI DY 3107 T 3 old &1 AR R S K01 & 4 H S S & i T K0T JARA
& folq SHRT 30T of oidl 8 3IR KU1 o STl A T S & | HTpiciap ST H e 7€ 8 WR
off I8 BT T G HHT FebTH! TSl & el 81 ISP URAR B @ & foly T axh i At
off I 7 811 S fh=T Y 60T T 15T Ha 8] PR U SR ST IR ol 2 Af&Mm
& HRUT A 3iefdem, iR uEs & S H off 0 91 81 e’ Su=I X BRY &l MY
UTe 61 38T oft| I8 0T el T GRS T oidll & elfehT ST T8 RT I T Bl e
< AT 51 39 I15 81 1 T 3R WA 81 A © 98 301 & dlsl P el &9 ol &
3R 519 I8 & BT UTH 81T & AT S Al e & foly ufSd M & o folg arerd 2|

U STt A 30 SURI H Ue SR THR FHRT BT 9 5T & S Tagde! ol ereRl
&1 TRE IR ! FEEIT &1 fHAMI & 9= fHAT ol Jo8 T9 38 & Sro [ha B o
PIs it 3M1fefer o 78T TS <71 & el I8 QTER] bl TRE YT R W8 & dTih I8 STl
amfefes @™ U1 Hop| Me H B8Rt T G MeR ot 379+ T &6 Well-a1St Blsax g9 M
T AT H QTR T ST 8| TERT ST HRYT a5 PiY AR I P BNt off 381 2| oD
PHRUT AT T TERI T TR I PR I8 &1 N DI YHDS Sif T HI HAh ST-ATH AT
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ST 8, o fosrmit &t e ol 95 & Jed Rt | aufe o 81 R o FReTe
R&TT P el gU AT R & &1 BRI a5 & Her—HTer e &1 Wl e a1 wet
&1 YSTIR TR & 98 S & BU H FEIoF! P UNT Tt Sl 81 I8 Bt He-Id deh ot &1 aeh
&I AT T 310 IRAR BT &N < U &1 I FHUR KT HT I ATF 9R 8| ol b AR
PRUI IHHT STTa Iga SR 81 T AT| i T 5 i b Welt e & forg iR s
URAR T YT GI0T e b felq S50 ofdlT & oifdd Al et spRuraer a8 01 Tel gt uTdl
ol ! St SR 81 STl &1 8T 3607 b STTet H el 81 Il & oIy dTex el 3%
foIQ STRI T8l 8| T & = ST T S b 1S Wt AT &1 e dTedt | e U=
 Jeee oft 3 foram &t et ot aeestt o gifed o for 21 5 U § BNt
&I argper aRFEITIAT it IHH e e Tl 8l Il &1 TG T 8] Sifa 9R Hes
AT & M HH ER T AT | I8 MYor BT fABR B UR ot HEed IR XEd g1 BNt
KU & STl A 3o 3118 BT Il & b g8 b K0T 1 IARA & TR H oI HIgPRI A
SR o oIl &1 K01 ¥ B ol gl o — i ST SiTe §1 I K01 3T 9R 31 318
2 17T & 1 98 WiteR ™ & 919 Ua Aoigy 99 38 9T &1 O 1T oY a1 6t 98
AT T & 1 A1 g8 M I Ml 8 3R 71 8 IHP W IHP U 8 8 | WHeig Sff
3R H BRI T g5 HeTel!, STCHIIETR | 1 g3, fawia & fawia uRferfaar 4 & s
arat, et off femTd A1 R aTel farT AIfehT BT F FIST 7 SHD! PR IS &l I8 K0T
oM & ol I B HETd TRl & AfhT I 9g & HIRU I8 Usel foraHT B &l
AT 2T oifeh a8 K01 g & folg {1 B @Y Y &7 I A8 B & BRI IHSHT
RR H1 BIS <1 8| T8 TSP TR IR ST & 3R IFbT 7Y B ST &1 T8 A9 St bl
SIS | ER ST 8| IFDT Tt STBT IHT b 1Ll TeH & Il 8| M AR foheri &
IS Y SRR Bl

TART S U Y T <21 5| fhET Pl TR HEPict T el SMER AT ST &1 Wl
AT 8 fHATI T STt BT T TTEH § offhd 89N S8 7 fhaI & /aweer 3idd
STTRI 1 SB0T b S1ST o PRYT A1 [h_T ST b IR 38 &1 Sl [T 92 & ANl &b
URAR & UT UTdT 38 & al fheI I UT |1 I8T 81 Mol 81 TRPR b1 o folt 3 it
1 %81 & ifee 3 T R e & il 0o uga <81 &1 954 81 B fha ST o
I3T I 81 BHI & STFRechl] AMHAT | s fbaI I Al Afaidl 8t §Y H IThT SIHDRI
T8l BIcll 81 fpamI <l SFaeer 95 & SR 81 Wel B b off HH 81 o T, offd TR
Tol, 7 R TR AR IR B b Tt AT T8 eisdl | SRR 30 el & oIy foeri
BT EIIA PR & T AT DT FHI 37T & AT fbam1 & foly -8 FhH I I il &
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i Alel— el fheT 3% H | TR Ie A H SiidT S| S Bl ST dTel =
T Y ST BT TG T B DT DTS SMADBR T 2| SN BT TG IRDR TT Bc] fored
TE A & 81 6T ™ & M 1 I & ol faraet Bt Hg=d $i 2l

e ~AH o & ol TRSHR H [ER FHIT &1 21 ™ o9 b anfefes 9 9
A 2| BN 9 T <1 D It Hl T9a 21 81 TAR <4 F fba &1 Headl TSt T
K0T 6 2| fram et 7 foeht dRuer 07 o & H+ S Ties & fog, & 3= A
UTS o fory, @it a7 i ormelt o folg a1 fohe MR & et & folw ) aeft forar fomeht =1 fameft
PHRUT 3 KV P SMeT § B §Y &1 e TRPR I &1 5 ge |l <t & Al IHPT o J+T
e & Ugd UIC & pact PV &l [BHM B & il FHPT <19 I3T UK &1 95 °R fbaHi &b
U] BITSIT Fel 81 ORI 98 FhIH BT BhrIaT I3T UTY| I8 ¥ fbar Sffard 84 &b Bl
IRBR B THIT BT T & 72l U1 §1 O3 & TRPR DI SAFRodha TR ATl IR
IT TR-ER AR &R M BT THH T 61 o Sa1eT | Sa1eT f5am @y uTd aw
G| ARBR 1 1t fdq Y BTere GERA & ol 3 e Io™ Dl 3TMagdhdl | fhem
&1 Te SR T T & 6 39 Tl & et Well-a1<t A8 dxeAT Ared & | DT AT &
&1 el IS | TATRT fRfE AT TET BT 71 FORID BRI G QRIS ABAT IR
| TRPR Bl Y DI FaT AT MY Fifeh BAR 9 D 3refeawer HiY W & R 3

Py - Uweie STt U U SURIRIAR ¥ e G & Siied &1 98a & g&q & o
G| ITh! ST 21T DT 2 M9 =t H qufe | forem Sttaet &t Rt me<t
T UEis ! off I fonedt oft e @t 8T &1 Hehclt | WS Sif = 37+ U=l H
Tl T ST, Iearel!, TS ARIaTiaar ST Pl § gaT 3R 2T &7 fABR 8IF BT Sl
Jf =T fohar & 98 e w9 7 aRafda aRfefaal # «of fae & T o =&
g$ dfce PRAR 9T 11 R8T 81 AT A} 5T STfR1E P PRI qepeiieh! SR IMep el |
3T 1 3t off &S fore™ oot et & foly A W) R 81 Wi STt 3 famart &t
ST 39T T qU el & bt & ol Sh U= | a1 § Aaar 3iiR o1 g
HT-FHC B I QT 81 T H HETTS [HAH! DT ST AR < & 81 Afeh I B
aTel BEfs diSll &l HId F8d AfSD &1 SN TR fhaMI Bl @RI Jfedbel &1 JHas it
7 fPamT 6 TRt BT JE&I DHROT oM, U, R THIEGR JoIT 1 7 &1 37T el &
SEIGRT oIl T 81 T8 © o SHIGRT &f B0 a a1 o of forar & it foneft =1 fomeft
Ik ¥ BIC fhI T 20T 9= J&T &1 Wais St febermit ot FeRIfl o aeatma amed o o
HRUT I8 U B IU=INT 3 fHamI ol g217 7 o o B
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e BRI~ JEITIIE Y Fifcids qreffaa qRIST & e & 5 waaaar v fmerd?
&1 B1HTE B g9 TR BT 57 T ST &, Gl @7 Bl 9ee & 39 HEeEr A/
SETEqIR] FIEIE STelf7% G177 3797 &9l 7 F17aer eqdaa, Fiaaar JiY [0 & THa
v 1391y STV 13771 JE IET U7 A7d WGaFTd SN SIEdre & GO aY e & 13905 w7
T 7 Gler T1F & SIRBIT 3 T 51 &TF @ SR, TG P I T, [T
3IY SITHTHTT & GST EITT &1 F7e7 FI777 & 135 7779 7 Secicd q¥] ave & e &, 3
TE TITAAT I 3G B, [0 SiIY a7 &5 T BT T Fe BT STGBIY @Al &1 FTATD,
TTH & ST, I8 TIAFTT V@ I e & &Y 4 371 &, Fd &7 i 3797 4] T
fSmere 8T & 3k 58 3 geTal & GRTE! T T YT aSaT 81 T & ifeacaare
8 g7 1 397 JJfeT B T GRYINT @ B TTAT T St 8 afdT §9 waaaar
& G1e T &V [T SV 5T 1 GST EIT &1 9% [, IIeTV o Sfeicqare] areffid
TG CGTFAT & 3 &3] TV 77 e v &1

§o7 Ieq — TG EGTATT, HhoT-ETIT=, JEacqars, Fieicadl, FTanded 3N Faadr

a9 Ueh faasefiet umoft 81 S oot SifEges erter & oo fofal @ orom et bt FafRa
TR HHAT 8| FTIAFAT A STHa= BT ol 3T g1 IS A 10 Feredi, JTRaMId iR
f0RT T & Td 310 TR Sitad ST & foly ¥4 81, 98 dhael U UTefc), IR &
M 8| A U JATH - UT0f 819 | IHd ATARS TIa=d1 BT U3 ST S Hehell &
| TET STARD T | I8 a9 & {3 e foedt amer s <afh {39y & avdaa 9 21l
TacAdT & ST H Hecaqul T TG &1 319 fRaRT &t wacaar goF  arfdw
TAEHRT BT 81 SLF H TadAar-aEIoe, WRaTRe, Afde Jor siferd dadh
STAYRUT | FfETIaTE H TITAAT DT I Dirad SIDI0T AT UTH & o S dfet a1
7 Tyl B AT § | SFRIM AIMa & IR & TveH B 19 S ol I S5 I
| ST dfel 9 A Fqaad], SARGTAT 3iR AFd & 31T Bl o) Swai- 39 G2 6
g W& 17 & A A Tg FaEdT R oS 0 I [ | e H1Ha Bl Uh a9

27



The Journal of Scientific Discourse ﬁ*ﬁfﬂi% Vol-2, Issue-1

International, Multi-Disciplinary Peer-Reviewed Quarterly Research Journal _\\\”//- J an-Mar 2025
https://gaveshana.org/the-journal-of-scientific-discourse/ R ISSN: 3049-0081 (Print)

3 S &1 18 FARi | STeH TS T, g e iR oToR1e g & |t A oft se
&1 3R FHaT hHY AT 19 g F oty TaaT gl

B T ol 37 AT T § o ©U 5 uefeld fovar| S=a ot g
ST v AR H wal, 6 - AFa @Y Taad 8 o (a1 Y Sl 71 e it 78, i
TG e DI el ST, TER HeH H T §; wifch, T R R A hep T, a8 Sl v
T & I oy e 21 1l Sugeh et # ahedt & 3 A1a o T 8 it e oY
STl 8; Fifeh U IR HHR H Uhep QU ST & 916 T8 S B 1 =Tl 8, I ol I8 T
fOFIeR BT 8; ST FacaT Aa o AT TovTa 21 7Ha U O gRaer 9 <& & el
s Fafa 72 8, oIS Ot T 8, S AMa BH & SR SHaT thet (afRa a1 98 e
4l T Hal Tad & 3R I Bt Bl f[FHeR off | ST 3107 &H DI _A T I
e o foly A1Ma Fa0 & I8 IH@T F91@ o

In Sartre's view for man to be free really means to be free of God. This freedom

from God imposes upon man's shoulders the unbearable liberty of pitiless atheism.2

" & faR 9 919 & oy Fadd 8 &1 aread 5 31l $aR ¥ Jh 81 & 8% § I8 Tl
HHa & Hell R o AT 6t sRIgT ST A g1”

IE 981 84 I ST & fob AR folT a1s 3iiR faedt o a1 vt MafRa o= <&t
BN | 9 S8R &7 ARTed 39 Hifdss rrd A 7181 &, 1 & Ol 318 o1feh & S e9R forg fafa
T A T T B AT 89 b Tt 3T TR 1R 81 I & 1 g R foly 3w areet 3iR
g Ted &t feiRa e 2 | 3R IS $ar a1 e1fcrea & oft Ot 99a Y SR I A A
FITAAT B 38R & 3MfETca DY FHHRAT 3FerdT ABRAT AR I BT MR & Fahell 2
HTE 31O TR T 2Tfh & SN 81 & BRUT 98 310+ HUR U& $2-1g T 7 e
R ST 7, 3R HEl 7 HEl AHd FRT {6 TU FHHT 5 I8 T 9 SATRT $2R% BT e 9
oA B, ORI g Y Taaar HifHd & Sl & 3R a8 Taad ol o 7 srawef &) Ssrar
g1 S8R &9 37U 3BT SFIER U1 o H Bl JTeT I7u= el Ryl BAR g H Al 8
3re-qR At It BT el BR & gRT foiy ¢ fAofat g 53 g gd @t @ wfdeer grar &1
Sit fofer &9 oxdt € 98 Ja o1 TRl it seT & fora gan Sifte ol 21 e foelt s e
FE8T el BT

T3 Ped & b A9 b I 319 0T T GATa e & ol fdsved 81 & a9 AMa
fofar o & Ter & Bl Fifes 98 faRe wada afh & Ul B &1 @ik Il P
oY o ofdr & o 99 vl & folv Taas 81T &1 “Sartre holds that our existence is

absolutely free and it consists in developing our life in full freedom. This freedom brings
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responsibility. Freedom exists for us in two forms— (a) freedom of choice, (b) choice

of freedom. If we are free— (a) we must be free to choose, but (b) we can make
either a choice which really makes me free or a wrong choice which enslaves us

again.” A @1 T & f TART a1fered fieger Tad & oK S &R i @1 gof
AT & AT IR AT A 1 T T fHeRT Jlet &1 Faad1 g fog &
Bl A HINE & — Ugell S 85 g1 & folu Taa= si-T afey | T 318 fob &9 a1 a1 0T s
g bl & Sl aRAd H 85 TG ST 8 AT T ey Sl 8 fhe | o™ AT IRa a1
AT 21 TN &9 319 BT Y o o folg Taaa & SHfelg &1 3ram I+t ot & fag forieR
g1 Tt O AT TR TaWTg R R G UTeT 21 9 YR BN fOreRt R Suer |
HE! 3TfAD ST & FAfh 3TDT Tag TYUT AT S F 81 15 7 Rie1 7ged 79 &1 ez
ST 3 et arefferen = 8T 3T, ofTet 519 /e 1 f¥cicd Wk | © 9 I Bl A

T PTohT Heeaqul & el &14

73 AFgarel SR +ff dg A & FIfdh I8 31U 32 BT A Diad @1, T8
HHa S & folg 31T, SoBT—aTa=g SRt SITERUT oY 3R &7 T4 SoF J 9 &l
ifeTcaaTe o waffere ufig fielt S aiffca & SHa fhdS ot el el | JHa o
I BT dax ofd qfid BT & 919 SUP JIfABRI BT &7 B oFIdT & a9 85 I
AT DY AR BT HE<d FHT T &1 TG TIqAAT A Siad & folg 1feres Hacayu
81 STl 8 Sfd 89 31T 3T8T § Hrf et dl I18d & olfd a8 o 8] Urd 3R g9RT Sita
Te eI SIRY T8 STl 8 | 8 ST Bl Maegendl od TSl & S &9 31U+ Sitaw & ey
I Y TR UG AR 8, BT AU IR Dl IS Pl Rh BR Heb| FH HFG Bl
PRUS HU F FIGF AT &, T8l TR AR IT9 P Fa9 H 98 I8 Pl & (b 399 98 a7
el & 57 & 9IS S R AT & g Ag Ty 81° e a8 dedm & b T 3o oA,
ot g grAmal & oty FRUsr B & Tadd & @ifdT I8 9SG 9T & U4Td, S I8 STEaR
et € | 98 31 S & foly Taca 7181 f 98 31um $o8T AR o of Id Jrfd a8
31U UNiE § Ig 81 g7 Aahall o I8 fra o, Snfa, ani(Sa-fr) | Uer 8 91 aifde
ST & UHTC 98 31U TR FHuf & flw waas 81 S U4Tq 98 oW e T ek &fik
4! BT AT PR Tl & S T8 319 S+ & A1 el DRI I Jat Fobell &) qTa
uRIEITIIT TG BT Hadt T IR Had & S Mg 3R I8 Fet a1 FaRor 98 ax
et | i SrfeTeaaTd greffes aTeast = 37 Haier 7 aY Fad & foh— * Ireust ATg Faaad
P! AT A & Fg—o, Fe, der, S, o onfe & Hfia archt &, 9 Hfiau @
1y 3R T & AT Y BT Tl bl 9Tt & g e & aref &1 O
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IR} HFG T, I 819 &1 ST dRd & gl Taaadl el AT dal arfed
SRR B & g8 FH & TgqAdIEE faR § ors A fouTs usd & Svel (IRus) Faed
BT AT BT Tt TACHT, T8 FITAAT 5 $8R BT EA&Y A &1 T8 FG— oIl A P
1T A el | IHH! A, d91, & 37 IFb FAT AT IRAR b GRT AT A &, $HP GRT
g T 3T Sia IR & S1dT & ST Tad=dT Jifid &1 Id 319+ Tad 50T Ifth
R 37Tc FHTOT FRAT & T8 S B I & I8 U T Hotg ot € aRore 217 srerfd Aea
I 39 Hehedl F AU Stiae T 101 JoIT 370 giRaer &1 aTcraRul ST &1 a8 310
gTa b I -3rgfR Ry o1 aRumT & & w1 AT, AT, g TRATRS a8
AT Rl & 3MR 37U ol 1 ST ave WR 98 31 o folt A< 1 FRf &l B
IfEITATE & T 3 fIaRS ARIeT Fed & [ 7Fa Jora: Taad &, g 3@ 98 arewt
=Tl & FacAaT AT B P T afth 218 ARiet 1 I8 IRk FUF 95 UE § T8
2! & % A4 319 fAofg o Sitem are & alient § Sfad srgfad e & of S &l Tada
& TR SHPT 39 TER H 37T 37T 4, 3R § FHR A AT 3fefd Jog-Iqb greif §
TEl, b TaAFAT AHd D e IR 7 & A P oY FaadT S el § Fiifh S9
TT R MR hael U Siifad HToft 7 8ia &1 84 foelt oft aRferfc ot aRom qen
DT A BT TS T 78T BIa|

Igi AT Wt AE Pl TRE FHAAT BT T 37 AT 3rerdT Ul &Y Facardn
I &, AfPT e BT T BT I8 2 b 98 & U URRART | 37ehell & 3R 30
3TheTa T 312f I8 T I of | T UG Sfid 4 Tl & el iR off & § 91 I
FICH BF & 1SS SHdd el 8 STl

ANIcT o TR T o 31ef & & fb &fes 5 Ff2d s/ afeal &1 ook &
SITT1® ARt F FaciaT U Ot rave A & O oft 3 A o A 59 aref A 3Tt
& 98 370 ST & foly R 38 PHAT H Jaeld ol HandT & | BART ga! U il 89 fohelT o -
19§ I ST & & Sl 89 TH8™ I & (b I8 BARI AR el ol et & argfaa s
o IGd T W IADHT G R & el 98 fORre off R Gl §, IR VAT 8l v |
T I8 JAC 8 Y & IT@T fORIY IR Favdl & | 519 FG & 3SR T T it T ST
& 9 I8 3T &3 B T I &

& <1 1 aeft qreffet 7 Facdr @ g, fFofal H TadEar o forr 21 &
39 fPI90T IR Ugerd € b T Uep A1 STia bl Tcfei JATaee ded & Sl Siae H
B DS BT AT PAT TS Hbcll & U Siia Afciepell | ek BRI | T f0ig
ST g gfad 8 Fad & olfd hael 3 & oy | T8 & foly a8 3faa arm af a8
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3 7 811 Fifes fofa IR 89 & W1 I8 3Ffae 81 Tl & S JifHelTs UgTs &
T AT | UG A1 U S AR o tReg ASe § Gierel HISar & SameT SRt 9
= BT 3D T1 of T | IS FIdar Bl &9 - JF Al AT B Siiad e & iy
AN, a1g, ST, PUS 3T D AGLIDAT BIHt & 3R SHSD ST A BT Sfad AT a1
& | ZAf T MHAMER IT SATTHITH TIoT 8IHT a1y I a8 arer FrefR & a
a8 AT 8 & STl | 319 Uy 33T & 35 & 31U WM Sitee | T ol g v A
3NTHETT IR T &, T &7 Taaa ©u 1 Fofy o T qer ag fAofy e ot fofa o= |
TERIH &1 T ? S folT & 3o 1fEered ol Uga==T aTfey o §RT cafehed orT 872

3rfeTcaaTs areTe <efF &t Uas Hecaqut fRaReERT & S A &t 1o 31fered aroe
Sted & e B! IAd TRE ¥ Jaqaral gl S 8 Gafdd wgaaar AT & J9H 91
ST T MR ¥Ry &1 AT 1T 3R Aa Fac=rar armreff ees R usd 81 &89
319 JTfETCT BT IS SN TRE & A of Al 89 Taaaal df ft THeT Tl &1 TIa Sia
U& U -G Siad ¥ FHel 85 ad SR 8T g1 faret A1a Y 31ue 31fered &1 e 3
& I1frca & 21fde 81 ARy auft g oM fA Fads Al &1 TR R T B T
w51 71 B §R TG 1R §R fthed & TR B8R ST Jifeafh & wders
3R o SgR | g B
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ITHIUT JaTt BTAT i Hiplcicd FHRATAT T eI (AR MR D
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oy RieT: TFAOT Faredt BT B 08t derftien HermT /Bl ¥ TRIFIAR & SRM & e
TS, Hiegpide qor nfefd g &7 THAT SR Uedl 81 MeuT &l Jed Seed S
ARG Ies TSN BT LTI PRAT & [SITepT AT TFI0T FadT BT, I e uiH < &
SR orext aRAer e TR H AR 1 3 NYTs H Hiepiad TeRamell a7 7w o9 & sy
foram T 81 g A B 9T I HY H TN, G, BHA-He, ST fedl H iR qem
o - Rartl, TRuRTaT Td HRpiie 3R & BRI TR SNl TR IHRER T
T €1 oY | TUE BT & {6 S AT &1 U1 9 hael BT b D waeed | dicd
G FHEIIS TN TR Ht FHRICTS UTa STeldT 81 39 fegd J qHHS Td e
ST ggfoRl T IUART faaT T 7, e & Wi stiael R arfdds Jet i mar 31 o 51
IO ATt BT BT ISR ST 3R TaTaelt & J1e™ o 37l Bl ThAd fhal T 5
T G BT STEER AT ATHIUT G b HRUT gD EX BT H & Bl i HEqH
I B | T8 IS BT GOy I Ao Heel 3R e Jgal H SR YT R Havdt
g1 39 T H, AT Jarit BTl Bl ! UEaH 3R HIEpiD IBYH $ HRUT diespd AT
AT TEgH fHaT ST & eI SR S AFRIG SRy WR AHRICHS U TSl g1 JHor
ATt BT & S 3iR 2 Srerftias e A wafeld Felldrcrds Tpicl & e T 3R Ih
3PS e DI TG ST | TEPI P TATBIAT SHER | ST T HFPIRAT R T PR
6 AFDAT & HRU THEATSN DT IR Sfedd §97 < &1 37 THEI13N DI I 3R 3P
T & oy Serfoies TR, THT dei TRAR DI AR TRIRT 3=+ 6T MaIdhadl g1 $Hd
fg Jemfe ik @i gft & faR e Y ST S & =g st a1 fsfad fFar s
S A1 SIFedhdT 6 oft Agcaqul fieT 81 d AFNS Ty 9 I &g T
IR T fobu ST =fey|

I &g A TARA B, ARG ST, ARG ey, dféd FHeeH, d9e
gftpror, difdheret, ARG TFRedT|
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SRS YT @RI T Uep T & SR T WR ST & 3R SHHIED! U H, I8 T
Al gars 3R TR Aimfcle @ & I et a1 diifeles afdefierdr 81 yas
TR, ST —FART AT SEIRAY 81 HapdlT 2| AT ARG (Ie7 P HR) T T (Saf
& 1) B HHaT &, Jar & AT anfeles, Arfoie-Aipiad a1 IS HROT B
A & i AR S faepraefial <1 § 5181 50% ¥ 318 el 25 a9 I HH Mg Bl
g1"1 (R gar AT 2014 $ FFAR) T8T Har T BT U T DRU 39 e & fow
LTI Dl IULT TRl H & 8T B

BT f2eT & TR TR 3R Sfia= & I° JFD! Bl TeATeT H 3710 &R 3R et T
BIS o & SR 918 § Tt B9 ¥ e/ I8R S J1egdT TR dTet 8 H a9 I &,
AT I | PO & 30 T AHIU & H cled &1 3H TR P AT Pl THI0T—- e AT A8 -
& YA HET ST &1 NSHT—3TeRT Bl & U YR & -3 HRU & Fahd &
TR TaTH &< o 916 S78 (A1 HbR chl FHRAT3N T FHAT BT TSl 8| Sl AT —
AP, AFRGD, TI90T, R 3R gga Mfe Faet 8 g &

9 1Y BT Ie2T 39 DRDI DT ST BRAT & il A0 HaTe BT o Leffoies Sfa
3R I T fIHRT R U1E STerd 8, TAT I APl THEITSAT BT At T eI
AT & Oy Irior YAt S9 STeReRa B $Y ST USdl &l T8 e AT varet
BT gIRT e HEAT! 5 9 f& P SR 3T BT T dTelt Pl G Pl SRR
HRaAT B AT g F ITH dTe B 99 e [afiemert § e axd €, a1 S% 3%
TR DI TRpIAD, TS, D, IR TG ITeratt o FFAT ST ISl &, S b
Serfores e SR TR TaReT TR TERT U9 STe! 51 ‘heave e 3R HRGiD
gt & fHGTal & J1ed™ § 39 g | i 17 § foh 3 artor e e drarfiie aRkaer
4 dreme oM o SoATs Heqd H_a 81 A0 JaRT S9 SR BEl Bl HpiiD
RIS T TETI Ueb Heedqul 3iR Sifce i 8 S Sherfties arama=er § S+ 3rgai ol
A DI Poll IS PRAT 81”2 JFHIOT &1 F e IT 7RG &31 5 a1 e dTel BT
TR - i efal, THIom TR & 81d 81 Sl Swe Jde D 3R FHIid
3D H I1GTE I Bl &) e o1 &7 faarerdt TR R BE & Ay 7diT oewR ueH
Ra &, O 7 39 Qem i wfy & foy &fd wimfas oMl & &R 3@ a=d 81 3
APl fAfF=a] 7 bad Il Afeie Tfa o aifad st &, dfed 3! Ao
3D & R} TERT UTE STefl! &
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grtor aRAer & BT BT YgAE], WH-UH, - ged, 9w, dfd-Ra @
TRFIRTRTT T AfCAAT T& &<t UfRaeT § THRIH H M alell THe13T BT Jegd= a P
T TR 1T 81 STae GRDI ¥ fIuR dRA R g 7 BHEl dI TS 6 TS °
TH UTH 8% & 3R A1 8 38 I fdRMd AR FHIND gHer Pl IR & g
AT U G H T8 el 51 $9 31800 &1 Ae<d Hfely iR 9g Jrar & s I8
Sterfoes oI bl I UfhaTalt 3R THTEA! Bl UediT R | JSS IR TehdT & oIl 59 Bl
& foly TerIe g 81 T & 3R I7a! Thaldl & AR IR YR R Facll &1 T TR,
TE NI 7 hael APEHD T & AT afed THT & forg +ff Hecayul are < |
gl

HTfeca FHIE: SRIRT PAig 2 — “f2ar o g a1aRe Jara” fGaf TRfiarR & warfaa gat
BE! & & Aferes gAIAAT J 9T 7 foh TRBHR B §IR YA &1 AIfqai ot foR ¥ S
AT TR AT UBel F HISS JaTall & faerg ot Al Pr g HU | AT HAT A1y
TRBHR & g7 eaifiies Femi & off Jariia Jar 8! & qieshR iR I TS w@reey
& Fae 7 deapret Hfifsran B AfEy)

g araier, ISR If e 3 - "I Ua ot & & [enfert it wEifore
aRuepd, TR G4 Sl Iuafed” &1 srese fham g1 Swaiq ur & Areafie feram
P AT I AT ARG (A& I 79 b T a1 8l ol o1 I 1o 331 ¥
PSP Y H THR P gY §HDI UPid &b FAeID FRHl - RIgidl & ey 78!
ST ST

THT fROT 4 — "I 3R e & & ATefie TR W STeTHRd ety d
SHfares IUTeS ATAURTI BT JeTTerdh e T &1 T ATHI0T va 918t &l o Area i,
TR R NegT=Ra faenfelat &t Ml Iuafed AR IS wrefds Jfav T8 gr &

e wfAfed: T8 Mer HRf TFR TeR & A9y Feof & far mam &1 597 g 6 ufthar & fafvs
oM Tehiiep! BT IUTNT T 1T §1 S 1 Fferor, TiemmedR, 3iR o Tt g adbeial
& ATegT |, 39 uRFEfAAT a1 %o foman w8, S+ 3 o 3ot s I & SR
HPIcich FHRITS BT AHAT PR &1 TH ALTIT H HHHD U4 JOMCHS Q1 Ggid P
SUIRT foT 1T & , A1 & Wi *fdet W 31fed Fet f&am 1t & o 51 greftor sart
BE! GRT FIETChR 3R YHTell & ATE0H § 3MHS] Pl Thid [HaT TT 8 [V THa! o
iffaxur va AR 5T Tt o fmor a=e & fa ufderd &1 vd fasiwor @y gt
S & folg T Rl T SUANT o |
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fareor: efaa Tl § R wa o1Ry, fof, Sioft s & ameR W avfiaor faar ma
21 1T F Y TR T TR et i N G S | HIATrs — R JEf dr ST
& foly HAPR R UsMact & P& & U¥ 39 UPR 8- 3MMUS IRAR H AT P
TAMAT & 3R &, JA0r afkaer § Arfoie Sfd-Raret oiR wRaRiatt &1 ruTer e
ST 8, oiffeh T & 3R 31fSd &, Ao 3R 9Nt ugAd § SR 8, 91 /seft ¥
3R, WF-UH H 3ftR, B9 — F&- &1 adl | 3R | TH! TR et uRae &l I fog
U5 39 PR 5— A H 3 & a1 - WRoRTai Afd - Rarsii 7 iR ar, qrior 6 6
o H et & W el B A, 48 Uy § Rl BT aER, ARpliD AR
(@MU /ggrar /areT /A -Rarst) & HRor garieE,  artor aRaer S fBEar iR o
aRae 6T T H 37eR, 3T AR 2ast aRaer # grfior afkaer &t fimar ok &<t aRaer
&1 fiFar 7 iR, TS H ST dTefl T N TR, M9 STIER 39 SISl o
AT R & W <l SUTT ST | T e & Tl o T&Te TRua T& fsrsor
R 8-

3G & SR TR FHHROI:

. Y aeffenvur st %

1 19 & 8 15.7

2 19-21 25 49

3 21 - 23 13 25.5

4 23 - 25 1 2

5 25 3 31ferm 4 7.8
anT 51 100

Sd- T P FI&T UR e
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60
49
50
40 19 d&d
30 Py e . 19_21

m21-23
20 - :
W 2325
10 7.8
9 m25 ¥ ¥
0 —  H

19 ddh 19—21 21-23 23—25 25 |

SWRIh IRt T4 vETfod ¥ TUE Bl & fh  Hew 3Tfeies ST 19§ 219 &
S & 32 & T Ufderd o 49 & S 35 o amren faew ) <= fen o 25 af 9
31 31y & ft T 7.8 U BIAT BT STEITRA BT TE I & 5 NEP 2020 &
& MY HHT &1 S8 B W H I 81 Tl | 0 TIE BT © 1 i B fobrel Bl 9
3TET BIS b Iral FaeR e IR g: 31ed URY foba 2|

{1 & 3MER W Fifepeur: 5. fohT ffepeur T %
1 LIRS 31.4 | 314
2 oy 68.6 | 68.6
3 37 0 0
T 100 100
ST — T &b FI&MT IR 3MeRa
70 ~
60 -
50 1 m AU
40 - .W
30 -
20 - W3y
10 Jp—
0 T T 1
BIEEIN NG| 3=
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SURRA ARUft TG @1 & T¥ 8T & 5 aefior aRkder & sEw A 31.4 ufaea
& 31T I 37T UT I& & Fafdh BE1 &1 UfAT 68.6 & AN % BEATST DY JaoT § T
S 9 oft a1 B o ¥ 8iar & 35 arior uRaer & samet & g oreR # Simaw s1eug
HAT ST M el & i1 b =t & foiw omam €1 a8 R & 99 § oifie
SRTHAT BT SR Rt & refa andt oft iftes TaT & Ay Ty &=t $t @ik arfdw
CICERCI

ot &b MR TR Ff=ur:
. Suft Fffewor HeET %
1 3y fUwer & (0BC) 31 60.8
2 3 Sifa (sc) 10 19.6
3 YA ST (ST) 1 2
4 M (General) 9 17.6
anT 51 100
G- TG &b FI&T0T R TR
%
70
60.8
60
50
40
30 %
19.6
20 17.6
2
0 I
(OBC) (SC) (ST) (General)

SURIh RN Ud W1 & T &IAT & b Irior vary o T oF IR hadl 2
eI ST ST STl T & SN FHIS 5 S ISeu i ST 3
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T o & HRUT &b STER TR FHTHRUT:

. GliGaw| & %

1 I fafaa g 20 39.3

2 ANt Ot 25 49.0

3 TSI TS 2 3.9

4 3 4 7.8

BIL| 51 100
G- TG &b FI&T0T R TR
50.0 -
45.0 A
40.0 A
35.0
30.0 - m ST Rifea g
zi'g | m B g
15.0 - B AN S UirsaT
10.0 A
m3AY
5.0 4 - -
0.0 T T T
3T AP FETe I
ffeg o wfaser

SWRIh AR T G ¥ T8I & & S fem J yaer o & gegaa oA

BRI 1T H 31T & I Bt Al U1, ST 31 ffa 81 1R ST |t wifcrst
U4 PO 3T DR AiHAIT 1 3Tbs| | TIE BT & b 49 Tfdierd B A<t g & foiy

I NI T IV € d I AT 819 o folv ot 39.4% B A vaeT foian & amnfoie
st & flv 71 3.9% BET A 99 fAem § w9 faar 81 399 I8 oft Tuw 81ar & fb SRIoFm)
P PRI AN B I AT H 37eTIF = 31T B

IRIR T P TR P IATYR TR FTARuT:
. iffepeur TR %
1 1D 11 21.6
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& & YT & STIR TR JHHROT —
. Fifepxur SEE|| %
1 &l 47 92.0
2 8l 4 8.0
DIU| 51 100
G- TG &b FI&T0T R TR

40

2 RN 7 13.7
3 TDPIR § 37feD 4 7.8
4 8BTS ¥pel 15 29.4
5 BRI Hpes! 14 27.5
qFT 51 100
Sd— T & HIEIuT R SR
30.0 - |
25.0
20.0 -
15.0 - I
10.0 - =
5.0 - A B HTRIAR I 31fd
0.0 T T T T .g@ qzbo—c,[
& e

SIRRh RO Td @1 § 0¥ 7 & aefior aRaer & aRari & fen & TR 9
TefeIT T aifaps Sfd & o S uRaRT & BT 2Rl § 3782 P 31 UIY & S ot
29.4% URAR H Hact BTS Tt DI A& wrH <afes &) 8 oifd e 99 falen & 7eca o
THERI §U 3T IRAR 3 BT BT IER H IEITT PR Holl 321 FPR SRR Hebe<] {18 T
aRaR &1 fAerd 23.5 UfAd & TdeR I a1fde faem urd uRart & ufderd 91 7.8
g1 39 T B for andY off arfior uRaer 3 aRar F S= fem v aafe &0 & &
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m el
TR

AT 7 & BT JUTE I & Faferd wer oft wfFferd faam ma ol Sk aRoft
Tq ITfe & I 81 & fob et ff & a1 S1gure 7 9 aTel BTAT dT Ufderd 8 8, Safdh
foret off & T STgUTe aRA dTel BTET &1 Ufderd 92 &1 Afde TR W & &1 SrguTe =
R gt AN T AT R TR 16 21”4 5o I8 U & 3 anft oft e o foeft oft et
T A dTel @AM T IfAeTT A0 TR TR $HH & 51 DT G DRI F&l &b T gRaer
o AT SRBI0T BT 3797 BT et 21T 2

AT & MR WR FiTexor: 3 e & grfior uRaer va ot uRaer & ifes Fmar
&Y TR Y AfABAT BT ST BT TR BT 7| U 3fipst § ¥ & 3 afior aRaer
ifftes AT 45.9 UL STRETATRN 7 2TER Y Joro | 1fees AT § BT dead Ig 7
{5 arg aPfioT TR WR ARRATE off BRf # SRR FHY FTISRY I B Bt eI MR H BT
yfcterd gerTcad w9 & I T 8

UETd & STMER UR qfepRor —
. CRiEAU| &1 %
1 3D 21 41.2
2 arTfeveh 25 49.0
3 HIg IR &l 5 9.8
DIL| 51 100.0
G- T &b FA&oT R TR
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m 31fh
CRIINED
B PIS IJAR Bl

TreioT 3fR oreRt ufRaer U | Heiferd et o | S TRuft g Td et
FHId  F TUE BT B f5 49 Ufderd STRaTanst A 3fife JiaR 7FT & SEfd 41.2% BT
= 31fdIes IR AT &1 71 9.8 UfAA BHI 7 PIg R &1 T 3T TIT & b R 90
Tl BT 91 e’} aRaer H 31 € Al 76 Ued H HaOd FRGpicic FHEATS BT T
AT TS BN U S FARINH & oI e oft =T 81t 2l

Af—Rarei & MR R FfaxoT: 37 e HrRf 7 arfior & F &R & W & a1 A Rarwr
& Heof # a7z fhaT T & SR AU U4 T § 9T BT & {6 41.2% BE! A
AfA-Rarstt wRoRmet § T THBRT & Safd 43.1% BET A 179w THAFCT B THHR
fora & 1 € 15.7% B! A AfA-Rami A Sfeerdr o Seg far & 399 e & 5 ane
Y 37feres B ITHIOT 8 Y orT | &Rt 7 AT -Rars @1 iR 7897 o & S dRuT

It ARSI BT BT 2

el $HY A b MMER R FfmRor: Gderr & SRE Ig ft TF= B pifer it 1 5
STExt &1 bl T H AT &1 & flerent Y Hrar Hehiof, 31ifeves Tehivt Ue caTaehl b
gfdierd a7 82 SURRD AR Ud Y@Tfo & T 81T & 6 39.2% et 6t /g o
STREIAT3N = HDHI AT § UG 11.8% BTH! 7 3712 w4 F Hebiof AT & Safh 49 ufderd

IR SIA13T 7 et i A Y IS 7T & |

AR & MR IR Fiffepeur —
. Tiffepvur &7 %
1 IR 26 51.0
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2 3feP BfcH 19 37.3
3 HicA 6 1.7
QT 51 100.0
Sd— TG & FI&T W) ARG

11.7

CEINIE]
m 33T BfaH
B BT

IO T QTeRt URAST A ARG (cTep 3R 81 & DRI BT DI FHIANSH Al HRAT &1
BT &1 a0 ¥ 3/ I & AU FHRie & o fefa e, oiifid o ok wfes
& MR W FH=r f5ar 77 §1 SR AR Ud 1R § ¥9€ 81aT & {6 51% oMl 4
ARSI BT ST HHT € oifdhT 37.3% BTAT 7 32D B 3R 11.8 7 HST AT &

frsnd: grefior vaTelt BT B Al THRITST BT eI PR & iy §6 RIS B
4 AR IR & Hed H ARPldd TR DI T $T HIRT [5A1 7 21 I8 eI
eI Sffsl R TERT & $9& foly wed fIfd 9§ 51 IRl ¥ Tl Wi & gRT
3ifers T fohg MU ifdre] T arffensur Td TR v W 9T 3 Jrtor aRaer & s
Pl TR H ARPfcId FHEITST BT FHAT HRAT ST 2| THI0T FaTdT BT 6T HEAT AfeDh
B & IR HROT AFR R B THFR TE&ATAT BHT, Bvaid fafienea, 3fSede el
Td AT Dictel BT 8IFT &1 TN oRterall B (Rt 2 +ff T 3= Mg | e & 1T &l
3T H I8 T g7l b A0 Rl BT H SIS BT HEAT A1 31.6% & I AN
oifiieh STEATCT T ST 81 SR eI - IR T foh AT o & B Bl JaTd
a1feres & arefq ereR 5 Uar o Hew # |l A v & oI 81 I e o Iy & §¢ B¢
ST 3 TS MY & BT Y eI R UT 32 & | S R8T 5 79 o o BRI F A1t I
& fol 49% BTAT 71 yae folan 81 yrfior uRaer 5 = fAfaa a6 wear &9 &1 7T
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TaTt B & URGR ot 29.4% URAR 7 HaeT 815 Tl (e a1 ST o fAem U
fth 1 21 31T & 3 I I A oft & 7 ST A e atel 8 Ufierd IR B
STafes 3w TR R gD FEAT 16 Ufaed gl

T 3iR 9reRt ufRaer F UEHId H 49% 1 ST SR AT & Fafd 41.2% BEI
= 31fdI SIaR AT & S UgId 6T Aipid TRl T9E it &1 Hfd-Raret & def
43.1 BT 7 37fed TAHAT THBRT § Afd 15.6 BHET 7 A Rarwit 7 Sifeerdr o1 ek
foram 51 ferent &t Tra o Hewf § 39.2% IR A ITehl T bl Fehrof 7T & Aiepfcids
TR & folg 37.3% BHET A 31fdd HST iR 1.8 Ufderd B # Hfcd AT & 399
T & fob RIS 1 TR U UK FHT 2| ORI RO BT T e UIfad arar
g 9 URAHT SR A IARGIAIs] ¥ TR g geTa folg ¢ e enfiet fasar 1 21 98
SMeud gafar & b amior gardt emEl & folv S= fAen o Aiepfas, ToRh, anfefe &R
TS TR T8 SR TgaTRIMHT Bl &1 7 FHRITAT b FHIE & folg Siféves Feemi
Pl AEPIId FHEL, FARID TR FeRIdl, 3R fa<ig q9eM &1 e § 3 #eq
IS B AT & Bt TH TFIOT BT Bl FHH ™R et aTew 3iiR 9 3+t ofées
ITAT H FheldT UTH IR G|

TN : A&7 &b SR BHI H S77ch T 37T I8l ARPicieh TSN Dl G&T U H GT
TIT| -  f39aT & BRUT A0 Yo} BT SRTasT Tegd PRd & I8 3D JoRralt
BT AT IR &1 SRS F TTH FARI13T &l 3fegd= a- IR Ur & S 95
TR 39 UBR & -
1. UEATET: IEA0T gRaeT & B 99 8%t gRde 5 A & & I T ®Y ° UgAd |
f=ar ot 81 arior aRaer § I e IR ISP UEH & & aFI A AT 3R
B & HRU FARIISH DI FHT 3Tch &1 BTSN 7 3 3R DI 3N T o
SRR 3T B 31detiad | I8! I/ & b Bl & U 7 31fdd 3iek 5
2. @H-YM: JF0r gRAeT & BT 6 WHUM & 3Med iR &<t gRkaer & BT 6
G Y el H 3R & 3 HROT AT aRALT & B ST TEgH TR & foreiT
fafaear @™ 7 ot & # & I fAfdear I8 wr &l H e e uts 39 RO
9 &7 & P THBR! BT o IT TE &3 P BHEI H MR- R & § b
SO e TN H T 3MTel & 3R 38 IR 319+ A1 9 & gHar U e
&1 fAR ot 1 g &

44



T

The Journal of Scientific Discourse 4 ;% Vol-2, Issue-1
V)
.

International, Multi-Disciplinary Peer-Reviewed Quarterly Research Journal _\\\ = J an-Mar 2025
https://gaveshana.org/the-journal-of-scientific-discourse/ R ISSN: 3049-0081 (Print)

3. o grEfior aRAY & BT & T R TR TR 9T Heferd & e 7 31
SicTaTe 1 AT H TG Teal BT FAEL AP BT & 39 DRI F 99 MR H
37T & folt B Ugad & Al Se s R AT dlell P PRUT SFHESIA TEGH
Bt & 3R &< BE! & gRT &1 &1 U Y FIRIT S &1 SHY JTHI07 Harst Bra
& fory E9aT 7egy Bt 81 AT &3 | 3T dTel B SR &3 9TIRl 3R
ARGITe TTedl H I Bl &, S <t A& T Jed: i a7 &
R MRT B &1 TP ~  "wiepin Team e (Hall, 1990) & Rgid &
3R, "I BT Y FPTID TEdT T HEpd H WM Bl FawT e &,
T 9 31t Uga™ 3iR S & doy | [ord &1”

4. SR HSTE: TR TR R ST YS9 6 $& ISTER0N P DRI FHRIGH
o T AT B

5. GHIGIe 3R fdfe 3RMMaN: T Ted”7 (Marx, 1848) & g &
3FER, T8 iR AT BT & i 7ol SR FIE HU ¥ Ih AeH 0D
3TIERT MR Ao FRIfT IR SRR STefelt 81 ITHI0T BT b T fahar Samemt
& BHROT ATARD BISAZAT BT AT FAT TSl 51 I T BTAT Dl Jordl H
T B £1 SHD STTaT, FeTDTfeids ASHTR DY AT b AT & T
I HAT Prell B, ST <ifarep e Pl 3R ot HHAIR 1T 81

6. TIfhes |ra o T erext va Jrftor ST & &t & fenferay § anfdes dra &t @t
% PRI ST FHI AR sl &1 98910, WHIHE, 9197 3nfe & 3= 3l 98 /29
T I8 JFRIDAT G4 qaius! dT IR 2|

$Heve ST 3R THRE: " Haid SRl 6t ST’ & Rigia § oft wuw & f e
3iiR gftor BT & dfée T iR SRR F g7 iR BT §1 e Tl 7 RS
forer ofR Tt Tmemt Y ifdid Sucrear Bt ®, S arfior Sl @ daid
et 6 ot Bt &1 57 3R & BRU 9 3red H e o € iR derftw srggmer
& Ufghar I ol 3ifere Sifeet &1 e &1

GEE: HAEU &b SR BEI  IAb THE 37 I8! APl TAASN &b AI—H1 T
RT3 DT BT B & foly Gora Hff I T01 ITRSIATAT H UTH GITai T NeqIT IR R
U7 T 36 IR AT 9 UhR B
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I & g 1T gaR: o gardt 81 6 Tiepien TRl B BH aA
3R 2 IMfad U ¥ Aeh TH & Al &% AR IR 3Mags g1 FEITa
e g & R, “HRANd Ffaal Bl & SFTal 3R D HAPpiid
3G TRl BT PR o F Fecaqul Yfier it €1 39 Fev o, Fermi o
T goRt W =R @ =Ry 8

. i iR AR FHae: I s & oy 39y Hiepfad sk SRl srggem

PHRIHH DhI ey bl FAT ARy, OEH T AT ufer 3R Apide

STFRGadT ST dTel BRIgHA et B

a. UEET — FFOT gRAY & B USAT H TEHRAT B GEAT B & 3AD oIy
TRTfaEerl § (- Dl Faeel H $Y 88 0 A&T0ID w3l § FAE H
&6 PIfAL Y ATt B, ifdhT 395 31eTaT 39 &R § JTior gRAT & BTHT b T1e
HaeefietdT Bl asgedT & o™ a8 U8ATd & HRUT Sl Je5d 7 |

b. WM UM — 30 flU U BH-BHE1RN H @H-UM &I Ned! & U TRIRFT
& afce dee e 8F1 a1fey o et & off @M -dF &t area wa@
Qe ARt i & a1 A8 gheT (i arfdhe w9 8 IR 9|

c. & URAA & BHEI F AN TIFREDHAT HRIGH FARAR Fely I a1y arer & O
FRIEHA TIR fohy ¢ S 7T va orest aRae & BT faeT et fovstes w@
NS & HRIHA H AT Tl ax sHEl § TS dra ol e
3T 2| Afe Td ATfdhh ST 4 gl RIS B

d. grfiol & & cafehal & T SfA, e, <1 omfe fanedt off emeR W Yewma &
BFT AT ST+ TG dTfdhes Ara DT IQTdT SR Tg HSHTd ¥ {3l ST el
g1 AT 8F & IfRdl & 1Y TR & & SRRl Pl HESrT U TIER BT
IRy

AR TR 3iR Ao FHTr: Ior vardt s 1R giRarRe siik amifors

STa AfYD BT 8, S AP AFRIG TR TR Ufdget UATT STeral & | gl

& AT & AR, "I BT 37U Fiicid Tad iR et TEpid & dra qay

TEgH I &, O I oradt Bl & A1 e - e | o 8ld 8| I sl &

fIT A FaTeeT Taratl ol fOdR fosam ST afey| fadyas, AT sferma |

e & forw sl dart Sueteyr g S @mfee)”®
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V.

VI.
VII.
VIII.

fofia Temar 3R BEgfRY: onfefe HU ¥ FAIR BET @ fa<i TEr—aT Ue o
& folg faey BEgfial 3R eI & T&aT 9§18 ST A1y, d1fdh I 3 derfoies
VT DI TS hY T 371e0a7 &R &= dhfad ax |

HHIOIP eafdT & STaER: T BT AT 3R ad BHI & d19 98k AHIfoD
TR o T AT SRiH 3R TFRIRIS AeafdT & ¥R UM e a1fey|
SR HTHT BT FIRT BT MY ST SIh! FeT H 37T Fb |

SerfUiep AT 7 B P awT BIF! A1fey|

foerent GRT 39 91 @1 A9 &a™ a1 I A1fey {6 arfior aRaer & B s/Es
e A R T STETI WOl H el Tfeh TeAThIdT 81 Tl

STERATRET T JTHI0T &F & 31T AN F Faolal § i o HR-1 aTfay| Se! el
1 UM T8l ST AR 36D Iy &<t AN H Jrfior yanfet & e Heeefierdr &
ST & AT B AerOies T H JTHI0T Jarfadl & givder & Uit Haamreierd
BT off s B

ey ger '\‘:Ie;_bﬁ:
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Abstract: - Cost control mechanisms are pivotal for organizations aiming to
optimize resources and enhance overall efficiency. This research paper examines
various cost control methods, their implementation, and their influence on
organizational performance. Through a systematic review of literature and case
studies, the study explores the relationship between cost control practices and
operational efficiency across diverse industries. The findings reveal that strategic
cost control not only curbs unnecessary expenditures but also fosters innovation,
improves decision-making, and strengthens competitive advantage.

Keywords: Control, Cost, Mechanisms, Organizational, Efficiency etc.

Introduction: Cost control is a vital component of organizational management,
especially in an era of increasing globalization and competition. Effective cost
control mechanisms enable organizations to optimize resources, reduce waste, and
ensure financial stability. Scholars and practitioners have emphasized that cost
control is not merely about cutting expenses but involves strategic allocation of
resources to achieve efficiency (Kaplan & Norton, 1996). Organizations that
successfully implement cost control measures can enhance their operational
efficiency, leading to sustainable growth and profitability (Drury, 2012).

Efficiency is often a product of disciplined financial oversight coupled with
innovative strategies for resource utilization. In modern enterprises, cost control
mechanisms such as budgeting, variance analysis, and strategic cost management
have emerged as essential tools. These mechanisms, when integrated with
organizational goals, help identify inefficiencies, set financial priorities, and
achieve desired outcomes (Porter, 1985).

In the current trade framework, regulating costs efficiently is a foundation
of organizational success. Enterprises encounter an array of difficulties, including
varying market settings, technical progressions, and mounting rivalry. To stay
viable and lucrative, organizations must establish harmony between cost oversight
and functional productivity. Cost regulation mechanisms—organized practices
created to govern, oversee, and lower expenditures—are essential to accomplishing
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this aim. They not only assist organizations in preserving monetary stability but
also empower them to assign resources deliberately and boost overall output.

Cost regulation is not simply a fiscal approach but a pivotal element of
tactical management. Its adoption necessitates a thorough comprehension of
organizational methods, cost stimuli, and market tendencies. Enterprises that
embrace sturdy cost regulation mechanisms are more adept at reacting to economic
uncertainties, sustaining growth, and retaining a competitive advantage. This
analysis delves into the importance of cost regulation mechanisms, their
transformation through time, and their diverse influence on organizational
productivity.

The notion of cost regulation originates from the industrial age, when
businesses started to stress efficiency and resource optimization. Across the years,
the area has progressed, integrating sophisticated methods such as activity-centered
costing (ABC), streamlined management, and mechanization. These approaches
have transformed how organizations handle cost oversight, allowing them to detect
inefficiencies, simplify functions, and accomplish noteworthy cost reductions.
Nonetheless, the effective implementation of these mechanisms depends on
organizational dedication, workforce involvement, and technological integration.

The relevance of cost regulation mechanisms has surged remarkably
recently, spurred by globalization and the swift rate of technical evolution.
Worldwide supply chains, for example, have presented intricacies that demand
detailed cost oversight. Likewise, digital innovation has introduced new prospects
for mechanization and data-centric decision-making, boosting the efficacy of cost
regulation actions. Despite such progressions, organizations frequently face hurdles
such as opposition to change, considerable setup expenses, and the intricacy of
supervision and appraisal.

Literature Review: The review aims to investigate the relationship between
expense management strategies and operational effectiveness by utilizing existing
research to pinpoint deficiencies and offer perspectives for forthcoming
developments. This section synthesizes existing literature, identifying gaps and
areas for further investigation

Numerous studies have highlighted the importance of cost control
mechanisms. Kaplan and Norton (1996) emphasized the role of activity-based
costing (ABC) in identifying cost drivers and optimizing processes. Other
researchers, such as Porter (1985), have explored the connection between cost
leadership strategies and competitive advantage.

Objective: "To examine the impact of cost control mechanisms on the operational
efficiency and financial performance of organizations, with a focus on identifying
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best practices and addressing the challenges faced in implementing these
measures."

Methodology: The study employs a qualitative approach, combining a systematic
review of existing literature with case study analysis. Data was collected from peer-
reviewed journals, industry reports, and organizational case studies. The
methodology focuses on identifying cost control practices across sectors and
evaluating their outcomes on operational efficiency.

Discussion:

Theoretical Foundation of Cost Control: - The concept of cost control is rooted
in management accounting and economic theories. According to Horngren et al.
(2014), cost control involves a process of planning, monitoring, and adjusting
financial activities to ensure alignment with organizational objectives. This
theoretical underpinning highlights the importance of predictive measures and
feedback mechanisms.

Types of Cost Control Mechanisms: -

1. Budgeting and Forecasting: Budgeting serves as a foundational tool for
cost control. A study by Anthony and Govindarajan (2007) highlights that
organizations with robust budgeting processes exhibit greater financial
discipline, leading to improved efficiency.

2. Variance Analysis: Identifying discrepancies between planned and actual
financial performance is essential for controlling costs. Research by Kaplan
(2001) demonstrates that variance analysis aids in diagnosing inefficiencies.

3. Strategic Cost Management: Shank and Govindarajan (1993) emphasize
that strategic cost management integrates cost control with long-term
strategic goals, enabling organizations to gain competitive advantages.

4. Activity-Based Costing (ABC): Allocating costs based on specific
activities to enhance accuracy.

5. Benchmarking: Comparing organizational practices with industry
standards to identify inefficiencies.

6. Automation and Technology: Leveraging technology to streamline
operations and reduce manual efforts.

Relationship between Cost Control and Organizational Efficiency: - The
relationship between cost control and organizational efficiency has been
extensively studied. For instance, a meta-analysis by Shields et al. (2000) found
that organizations employing cost control systems experienced a 15-20%
improvement in operational efficiency. Similarly, a longitudinal study by Otley
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(1999) illustrated that cost control practices positively influence productivity,
employee engagement, and financial outcomes.

Impact of cost control mechanisms on Organizational Efficiency: - The
implementation of cost control mechanisms leads to several benefits, including:

1. Resource Optimization: Effective allocation and utilization of resources.

2. Improved Decision-Making: Accurate cost data enables better strategic
planning.

3. Enhanced Productivity: Streamlined processes reduce delays and
redundancies.

4. Financial Stability: Reduced expenditures contribute to stronger financial
health.

Challenges in Implementing Cost Control: - Despite its benefits, implementing
cost control mechanisms is fraught with challenges.

1. Resistance to Change: Employees may resist new practices and
technologies. Anderson et al. (2012) identified resistance to change, lack of
skilled personnel, and inadequate technological support as significant
barriers.

2. High Initial Investment: Implementing cost control measures, such as
automation, often requires significant upfront costs. the rigidity of
traditional cost control mechanisms may hinder innovation and adaptability
(Merchant & Van der Stede, 2017).

3. Complexity in Execution: Managing and monitoring cost control measures
can be resource-intensive.

Case Analysis: - Case analyses of organizations that successfully implemented cost
control mechanisms. For instance:

o« Company A: Reduced operational costs by 20% through the adoption of
lean management techniques.

e Company B: Achieved a 15% increase in efficiency by integrating
automation tools into its supply chain operations.

Conclusion and Recommendations: Cost control mechanisms are indispensable
for enhancing organizational efficiency, ensuring optimal resource utilization, and
maintaining financial stability. This study highlights the critical role of strategic
implementation, continuous evaluation, and the adoption of innovative approaches
to cost control practices. Mechanisms like budgeting, variance analysis, and
strategic cost management are instrumental in driving efficiency. However,
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challenges such as resistance to change, technological limitations, and dynamic
business environments must be proactively addressed.

To achieve sustainable growth and maintain a competitive edge, organizations
should:

1. Invest in Employee Training: Continuous training programs can help
employees understand and effectively implement cost control measures
while addressing resistance to change.

2. Leverage Technology: Investing in advanced cost management software
will streamline processes, improve accuracy, and simplify cost control
mechanisms.

3. Develop Flexible Frameworks: Organizations should design adaptable
cost control frameworks that encourage innovation, resilience, and
alignment with evolving business needs.

4. Establish Performance Metrics: Setting clear metrics to measure the
impact of cost control mechanisms can provide actionable insights for
continuous improvement.

5. Benchmark Practices: Regularly benchmarking against industry standards
will enable organizations to stay competitive and align with best practices.

By adopting these measures, organizations can enhance efficiency, drive
sustainable growth, and maintain a strong competitive position in their industries.
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Abstract: - The paper aims to explore the research trends in Library and
Information Science (LIS) based on thesis submitted to 15 Central Universities of
India by LIS departments. For this study thesis were accessed through
Shodhganga: a reservoir of Indian theses. In this article total of 159 theses were
reviewed. The study has identified twenty-seven subtopic of research areas in
Library and information science research. The study shows that the various subject
field in order to ICT, User study, collection development of library management,
information literacy, Scientometric/Bibliometric Study.The present study reveals
the trend study helps to know the growth of the research productivity in Library
and Information Science during the period of 2019-2023 on the basis of Sodhganga.

Keywords: Research trends, Library and Information Science Research, Research
productivity.

Introduction: Research is a means of continuously developing a discipline. It
endows a discipline with the ability to utilize the knowledge generated in other
disciplines. It makes use of scientific methods. In other words, research means
systematic investigations to establish facts and reach new conclusions. In the
context of library and information science research as the collection and analysis of
original data on a problem of librarianship according to scientific and scholarly
standards.

A research trend is read scientific publications on this topic, refer to them, and
publish the results of their own research trend refers to the general direction in
which a specific field of study is moving. Research trends in Library and
Information Science (LIS) are an ever current and interesting topic for the LIS
research community and practitioners. In general terms, research can be defined as
the information seeking of individuals and groups, including the factors that
generate this activity, as well as various arrangements and conditions that support
the information seeking and the provision of access to information. Research is
necessary to create new knowledge and contribute to the growth of LIS as a
profession and discipline. LIS research contributes to the understanding of the
information society and its development, enables professionals to relate more
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effectively to their working environment, provides practitioners with guidance and
promotes progress in the profession. The decade is significant because the social
applications or tools related to implemented and well established and also the role
of the information professional of the 21st century. Based on the literature covered
in 2019-2023, 8central universities of India’s contributes the number of research in
LIS published on SODHGANGA. This indicates the importance of Indian research
contribution in. Information science research in 8 central universities has been
carried out for four years and has been linked with library science. The major
developments of research trend in Indian information science have taken place at
the central universities of India.

Literature Review:

1. Shukla (1980-2019) highlighted the published research in Library and
Information Science field contributed by LIS researchers in India by using the
secondary source. during the last four decades, 1980-2019. This study has
analysed citations, publication, and authorship of all 4304 papers. It was found
that 4304 articles were contributed by Indian LIS professionals of global
contributions.

2. Scott Miau and Jiann-Min Yangs (2018) review the literature growth and
author productivity of Block chain technology research from 2008 to March
2017. They find out that since the end of 2008, Block known as a distributed
ledger for both financial and non-financial activities is one of the fast-growing
research topics in recent years.

3. Soumen Teli, Bidyarthi Dutta (2016) Analysis Research Trend of Vidyasagar
University since. It examines the authorship pattern of the research
communication and the national and international collaborations of VU. This
study has investigated the publishing behavior of scholars of Vidyasagar
University.

4. Anggit Grahito Wicaksono (Wicaksono et al., 2021) analyzes various
academic articles on discovery learning published from. This study uses
selected bibliometric indicators to prove previous research models with the
help of the Scopus database.

Objective of the study: The main objectives of this study are:

2. To find out the core subject area in LIS research.

3. To know the yearly distribution of the subject of LIS research

4. To examine the research trend of LIS in central universities of India during
2019-2023

5. To verify the diversity of current research in the LIS field
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The core objectives of the study are:

1. Technological Integration: Research has increasingly explored the
application of technologies and bibliometrics in library services.

2. Collaboration and Networking: Studies highlight the importance of LIS
departments of central university collaboration in India.

3. Publication Trends: Analysis of publication patterns and citation impacts
to identify highly productive institutions and trending research topics.

Research Methodology: The main source of data collected is from lists out the
doctoral theses accepted by different universities and also uploaded in the thesis
database of library and information science departmental research of central
university in India and collected from Shodhganga. Data collected from these
databases namely Shodhganga, and INFLIBNET
(http://incat.inflibnet.ac.in/indcat) universities websites were searched with the key
term “Library science”, and “Library and Information science department” to
retrieve 101records and were downloaded for the period of 2019 to 2023. All
doctoral theses have been listed out and checked manually. After checking, all the
library and information science department of 8 central university records were
retained for the study. The whole work has been divided into different parts. The
retrieved title has been grouped according to decade-wise growth, and university-
wise distributions in one part. The broad and narrow subject distribution has also
been made to find the actual subject trends in other parts. And the state wise
distribution. The data has been analyzed quantitatively using statistical charts,
diagrams, tables, etc. The main source of data collected is from university news,
doctoral theses accepted by different universities and also uploaded in the thesis
database in India and collected from Shodhganga INFLIBNET.
(http://incat.inflibnet.ac.in/indcat)

Data analysis and Interpretation:
1. Data Analysis: Applying statistical, mathematical, or machine learning
techniques to uncover patterns, relationships, or insights within the data.
2. Data Interpretation: Drawing meaningful conclusions from the analysis
results a making data-driven decisions or recommendations.

Table 1: Research Output of Central Universities (Overview)

Sr. No. Name of Universities No. of Ranking
Research
1. Banaras Hindu University 34 Ist
. University of Delhi 30 2nd
3. Babasaheb Bhimrao Ambedkar University 23 3
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4 Indra Gandhi National Open University 22 41t
5. Aligarh Muslim University 21 st
6. Mizoram University 17 6"

7. Manipur University 05 7th
8. Dr. Harisingh Gour Vishwavidyalaya 5(0On gth

going)
9. Guru Ghasidas Vishwavidyalaya 02 gth
10. Tripura University NA (on NA
going)
11. Central University of Rajasthan NA NA
12. Central University of Gujarat NA NA
13. Central University of Himanchal Pradesh NA NA
14. Pondicherry University NA NA
15. Punjab University NA NA
Total No. of Research Output 159

The table provides information on the research output and rankings of several
universities. Here's a detailed analysis based on the data presented: During the total
period of five years (2019-2023) of LIS research covered under this study.

Top Performer: Banaras Hindu University (BHU) leads with the highest number
of research outputs at 34. This positions BHU at the Ist rank. Second Place:
University of Delhi (DU) follows with 30 research outputs, ranking 2",

Middle Tier: Babasaheb Bhimrao Ambedkar University (B.B.U) and Indira Gandhi
National Open University (IGNOU) have 23 and 22 research outputs, respectively,
placing them 3 and 4.

Lower Output: Manipur University and Doctor Harisingh Gour Vishwavidyalaya
(DHSGU) have relatively low research outputs, with 5 each. DHSGU’s 5 research
outputs are marked as ongoing. Guru Ghasidas Vishwavidyalaya has a very low
output of 2, ranking 9™ Universities with No Data: Tripura University, Central
University of Rajasthan, Central University of Gujarat, Central University of
Himachal Pradesh (CUHP), Pondicherry University, and Punjab University all
have missing data or are marked as "NA" (not available) in the table. This implies
either no research output data is available or no research has been recorded.
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Table - 2 Subject wise (key term) Research Output

Sr. No. | Categories of Subject Areas Research Output
1 ICT& Library Automation 28 times
2 Information Source & Services 16 times
3 Information Need and Seeking behaviour 14 times
4 Library Management 10 times
5 Information Literacy 8 times
6 Library Professionals’/staff/ 9 times
7 A Scientometric /Bibliometric study 9 times
8 Misllenious 4 times
9 Status Survey 3 times
10 Digital Library 3 times
11 Collection Development 2 times
12 Content Analysis of Library Websites 2 times
13 Classification 2 times
14 Library Services 4 times
15 Users Satisfaction 1 time
16 Library Software 1 time
17 Growth and development of Libraries 2 time
18 Total Quality Management 1 time
19 Manuscript 1 time
20 Cataloguing 1 time
21 Growth trend & Collaboration 2 time
22 Open Access Initiative 2 time
23 Users Perspective 1 time
24 Doctoral Thesis &Dissertations 1 time
25 Persistency of Web References 1 time
26 Scholarly Communications 1 time
27 Impact of ICT 1 time
Table -3 Supervisor Pattern of Research Works
Sr. No. Supervisor No. of Research Works
1 Single 154
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2 Joint 05
Total 159

Table 3 - reveals that how much research work has been supervised by the single
guide and two guides. It is revealed from the above table that maximum number of
PhDs 154 has been supervised by single guide and only 5 PhDs was supervised by
two guides that. Single guide is preferred by most of the research scholars for their
research work. Only those research scholars

Table -4 Year wise Research Output

Sr. No. Year Research Output Percentage
1 2019 18 11.32%
2 2020 17 10.69%
3 2021 22 13.85%
4 2022 46 28.93%
5 2023 56 35.22%
Total 159 100%

The data presents research outputs from 2019 to 2023, showing a clear upward
trend in both the number of outputs and their percentage contribution to the total.

Year Breakdown:

2019 Outputs 18 Percentage: 11.32% This year serves as a baseline. The output
is relatively low, possibly indicating limited resources or initial stages of research
development.

2020 Outputs 17 Percentage:10.69% A slight decrease in outputs compared to
2019. This may reflect challenges such as funding cuts or external factors (e.g., the
COVID-19 pandemic) impacting research productivity.

20210utputs: 22 Percentage: 13.85% A recovery phase, with an increase in
outputs. This indicates a potential rebound as researchers adapt to previous
challenges or improved funding.

2022 Outputs: 46 Percentage: 28.93%A significant jump in outputs, suggesting a
strategic focus on enhancing research capabilities, perhaps due to increased
funding, new initiatives, or institutional support.
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2023 Outputs: S6Percentage3 5.22% The highest output recorded, indicating
strong momentum in research activity. This could result from successful
collaborations, enhanced research infrastructure, or prioritization of research
agendas.

Total Outputs: 159 Total Percentage: 100% Key Observations

Growth Trend -There is a noticeable growth trend in research outputs, particularly
in the last two years. This suggests effective strategic planning and allocation of
resources.

Proportionate Increase- The latter years show a significant increase in the
proportion of total outputs, reflecting a shift toward more intensive research
activities.

Implications for Future Research-The upward trend is encouraging and suggests
that if the current strategies and support systems remain in place, research output
may continue to grow.

The data indicates a successful increase in research productivity from 2019 to 2023,
especially in the last two years. Continued investment and support will be essential
to sustain this growth trajectory and further enhance the impact of research efforts
in the future.

Conclusion: Research in library and information science (LIS) briefly means the
collection & analysis of original data on a problem of librarianship, done within the
libraries, library schools according to scientific & scholarly standards. Research in
this connection broadly includes investigations, studies, surveys, academic work at
the doctoral level & research by practicing librarians & information professionals,
etc. The present study on current research trends in library and information science
in India during the period 2019-2023 reveals that 101 PhDs have been awarded by
8 central universities situated in different states of India. It showed that number of
PhDs during six years of study (2019-2023) has increased (16 PhDs/ Year) as
compared to earlier years. Possibly, it may because of PhD is the highest and
reputed qualification in the profession and off course University Grants
Commission (UGC) have also laid down the condition of PhD as an essential
qualification for higher positions. But there is a need to standardization of higher
education in LIS and particularly research degree programs in LIS departments of
the universities in India, so that qualitative work would be come out rather than
quantity of research work. It would help to the younger generation to attract in
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higher education in the field of LIS and motivate them to do something new for the
benefit of the profession and professionals.
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Abstract: The introduction of cloud computing to digital library services of library
will become more with user-centric, more professional and more effective etc. and
we all believe that digital library will create more knowledge benefits for our
country with the help of Cloud computing. In Cloud computing the information
/documents/ data can be access widely and universally from remote location and
virtual library is synchronized in the laptop/tablets/ and mobile like devices with
users’ convenience. The, cloud computing as a new concept are being added to
ease the practice in the library and accepting new technology for information
handling and retrieval as per the need of users/client. Cloud computing has
revolutionized the way information is stored, processed, and accessed, offering
scalable, cost-effective, and flexible solutions across various domains, including
library services. This paper introduces the fundamental concepts of cloud
computing and its application in e-library services, highlighting the benefits,
challenges, and future prospects. Cloud-based e-libraries provide seamless access
to digital resources, enhance collaboration, and improve data management for
users and librarians alike. Key technologies such as Infrastructure as a Service
(laaS), Platform as a Service (PaaS), and Software as a Service (SaaS) play a
crucial role in optimizing library operations. Despite security and privacy
concerns, cloud computing presents a promising future for digital libraries,
enabling improved accessibility, efficiency, and innovation in information
dissemination.

Keywords: Cloud computing, E-Library Services, Digital Libraries, ICT.

Introduction: Library is a repository of knowledge and institute / organization
those have sizable collection of volumes get respect in the community. By the time
Nalanda University Library in India is the example for their prestigious very vast
collections. With the exponential growth of knowledge and remarkable entry of
information communication technology Twentieth century modern Library comes
in the existence. Keeping in view the problems in traditional library like investment
in infrastructure development and stacking, Preservation, managing and
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dissemination of information and the life of paper their eco-friendly storage while
using chemicals for preservation of books from insect, pest etc. and wear and tear
conditions digitalization become a tremendous problem-solving instrument. With
the use of Information communication technology (ICT) the collection at large is
synchronized in a pocket size device. The ICT is further extended not only in library
profession but many more establishments with the use of cloud computing system.
In Cloud computing the information/documents/ data can

be access widely and universally from remote location and virtual library is
synchronized in the laptop/tablets/ and mobile like devices with users’
convenience.

The cloud computing as a new concept is being added to ease the practice in the
library and accepting new technology for information handling and retrieval as per
the need of users/ client. Internet has been driving force to strength the library by
adopting Cloud computing.

What is Cloud Computing: Cloud is a concept which reflect the things not with
us but remains somewhere else and available as and when it is required via some
technology called cloud computing. This fantasy now adopted by as an extension
of information technology and called cloud computing. This is an outcome of
information technology for those or for every agency/ company/Library who have
problem of Physical storage and dealing of client for providing information and
documentation services. Cloud Computing provides the way to share and access
data from anywhere in the world. Computer Clouding is one of the burning topics
now a days. According to top PC Magazines Tech Encyclopedia 'Cloud generally
refer to wide area networks such as the internet, but it can also be used to depict
local networks. This concept become famous in 2007.This allows consumer and
business organization to use application without installation and access their
personal files at any computer with internet access which is stored in cloud
warehouse. Acceptance of cloud computing is growing very quickly with the
emergence of broadly used in information communication technology, which has
shown new horizons to knowledge-based society. It is cost effective. Computing
share distributed resources via the network in the open environment. It is a virtual
pool of Computing resource through internet.

Types of Cloud Computing: Broadly there are four types of Cloud Computing -

1. Public cloud: The cloud infrastructure is made available to the general
public or a large industry group and is owned by an organization selling
cloud services.
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2.

Private cloud: The cloud infrastructure is operated solely for an
organization. It may be managed by the organization or a third party and
may exist on premise or off premise.

Community cloud: The cloud infrastructure is shared by several
organizations and supports a specific community that has shared concerns
(e.g., mission, security requirements, policy, and compliance
considerations). It may be managed by the organizations or a third party and
may exist on premise or off premise.

Hybrid cloud: The cloud infrastructure is a composition of two or more
clouds (private, community, or public) that remain unique entities but are
bound together by standardized or proprietary technology that enables data
and application portability (e.g., cloud bursting for load-balancing between
clouds).

Architectural Components: Cloud service models are commonly divided into
SaaS, PaaS and laas like abbreviations that exhibit by a given cloud Infrastructure.

1.

Infrastructure as a service (1aaS) involves offering hardware related services
using the principles of cloud computing. These could include some kind of
storage services (database or disk storage) or virtual Leading vendors that
provide Infrastructure servers. as a service are Amazon EC2, Amazon S3,
Rackspace Cloud Servers and Flexiscale.

Platform as a Service (PaaS) involves offering a development platform on
the cloud. Platforms provided by different vendors are typically not
compatible. Typical players in PaaS are Google's Application Engine,
Microsofts Azure, Salesforce.com's force.com

Software as a service (SaaS) includes a complete software offering on the
cloud. Users can access a software application hosted by the cloud vendor
on pay-per-use basis. This is a well- established sector. The pioneer in this
field has been Salesforce.com offering in the online Customer Relationship
Management (CRM) space. Other examples are online email providers like
Googles gmail and Microsoft hotmail, Google docs and Microsoft online
version of office called BPOS (Business Productivity Online Standard
Suite).

Components of Cloud: A cloud system consists of three major Components such
as Clients, Data center and distributed Servers. Each element has a definite purpose
and plays a specific role.
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Clients: Clients are in a cloud computing architecture are similar to the clients of
everyday local area network (LAN). These are the computers which are residing on
the desk of the end users. This is where the front-end applications are installed.
They can be laptops, tablet computers, mobile phones or PDAs. In short clients are
the devices at the user side and used to manage client information. The physical
specification brings the client into the following three categories.

Mobile- Mobile devices include smart phones, Tablets or PDAs.

Thin- These are the dump terminals having no hard disk space rather it let the
servers do all processing activities. It simply displays the information.

Thick- This type of client is a regular computer, using a web browser like Firefox
or Internet Explorer to connect to the cloud.

Data Centre: The data centre is the collection of servers where the applications to
which the user subscribes are hosted. A data centre server can be virtualized in
nature where the software can be installed in the main physical server but appeared
as separate server identity to the user. In this way, one can have half a dozen virtual
servers running on one physical server.

Distributed Servers: It is not necessary that the data centre always contains only
one server in our place. Sometimes servers are placed in geographically disparate
locations in the globe. But from the end user perspective it seems that data is coming
from a central server. In this approach if one server is down or instantly not
available to a client request, may be due to congestions etc., the other services
activate to cater the clients. In order to provide seamless service to the client, the
data in these servers are synchronized frequently.
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Development of Cloud Computing in Library Science: The Cloud computing is
started with telecommunication 0 companies changing to VPN (Virtual private
network) such as

* 1999: salesforce.Com for delivery of applications via web.
* 2002: Amazon launches AWS (Amazon web services)

An Overview of Cloud Computing in Library Science the Cloud computing is
started with telecommunication 0 companies changing to VPN (Virtual private
network) such as

* 1999: salesforce.Com for delivery of applications via web.
* 2002: Amazon launches AWS (Amazon web services)

* 2006: Google docs, Amazon Elastic compute cloud (EC2)
* 2008: Eucalyptus

* 2009: Microsoft Azure

Studies relating to library science and Cloud computing are available, among these
few have been taken as a reference. The vision about the origin of cloud computing
can be seen as an evolution of grid computing technology than the term cloud
computing was given prominence rather, we can say coined by Google CEO Eric
Smith in late 2006.

Vouk (2008) discusses the concept of cloud computing and their implementation
as available today he described the concept and component and as marked as a
suitable vehicle part dynamic implementation of almost any cloud computing
solution.

Velte (2010) illustrate brief about network of cloud computing with create and
deployed methods and he also try to clear up some miss conception and make sure
the common understanding of present cloud computing technology useful for
cutting operational and capital cost for running data centers.

Ahmad (2012) focusing on cloud computing concept and advances in success of
internet services. He described survey of cloud computing as state-of-the-art
research challenges.

Arora (2012) in his article described as clouds are large pool of easily usable and
accessible virtualized resources These resources can be dynamically reconfigured
optimum resource utilization Nazir (2012) stated the key research challenges in
present cloud computing and offers best practices in service providing as well as
enterprises hoping to leverage cloud service to improve their bottom line in the
severe economic climate
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In the study By Santosh kumar (2012) the emphasis given on architectural
components such as SaaS, PaaS, [aaS and DaaS then compare cloud and grid
computing. He also mentioned several cloud computing service providers about
their concerned security and privacy issues

Angadi (2013) discuss the security issue in data access, integrity of data of cloud
computing so that all users should be aware of before opting to use cloud-based
services and discuss methods for allowing the user to select specific security levels
of security for items. This paper aims to present a survey in cloud computing, which
gives solutions for challenges faced by cloud. Further this helps the solution for the
drawbacks found in given methods and come up with new solution or method to
secure the cloud.

Similarly, Gehlod (2013) Discussed different domain of research and innovations
in cloud computing and their issues in cloud computing environment. He stated that
Cloud service providers have the mechanism to pool the computer resources to
serve the service to the multiple clients. Multiple tenancy or virtualization model
are used to do it. Multi tenancy is the software architecture mechanism to serve the
single instance of program is run on the server and this instance is dynamically
assigned or reassigned to multiple clients according to their demand. The
motivation for setting up such a pool-based computing hypothesis lies between two
important factors: economies of scale and concentration. The result of pooled based
model is that computing resources is made available to the customer are invisible
to them. Pooled based model made limited resources available to many customers.
For consumers, computing resources become immediate rather than persistent:
there are no up-front commitment and contract as they can use them to scale up
whenever they want, and release them once they finish scaling down. Although
computing resources are pooled and shared by multiple consumers the cloud
infrastructure is able to use appropriate mechanisms to measure the usage of these
resources for each individual consumer through its metering capabilities.

Choudhry (2014) Discuss the characteristics and various applications of cloud
computing with e-Governance services.

Kamyab (2014) Emphasise on the server virtualization concept design for data
centres that they can dynamically control and share all available resources over
their data centers as per demand of the client/users.

Bardhan (2015) in his article focused on various issues, characteristics of cloud
operating systems and requirement of OS for cloud computing in his article the
dozen of as systems is mentioned for reference e.g GLIDE OS, CORNALI
MOBILE CLOUD etc. The different phases of cloud computing its merits and
demerits also given in his research article.[11] Ghos mentioned in his report that
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the origin of cloud computing is comparatively recent phenomena although its root
belongs to some old idea with new business environment in digital perspectives
further the cloud is naturally build on an existing grid based architecture and used
the grid services with adding some technology like virtualization and business
model.

Cloud computing in Digital libraries: In the past most libraries insisted that their
services are based on their own library resources, so librarian scarcely considered
user demands. But today digital libraries have changed its viewpoint. and librarians
usually need to collect and storage as more information as they can according to
user’s requirements then they will analyze the information and sort out them.
Finally, they will provide them for users in some certain technical methods.
However, services in digital libraries will increasingly focus on users demanding
in future. And the ultimate goal of digital library is to offer appropriate,
comprehensive and multilevel services for its users. With the introduction of cloud
computing to digital library services of library will become more user -centric, more
professional and more effective etc. and we all believe that digital library will create
more knowledge benefits for our country with the help of Cloud computing.

Advantage of Computer Clouding in Libraries: In computer clouding data is
saved in cloud. Whatever we are doing on computer for even on MS word is saved
through internet. It is new generation of computers.

1. It is economical due to reduction of hardware and maintenance cost.
2. Accessibility around the globe and virtual accessibility

3. Flexibility and highly automated processes wherein the customer need not
worry about software up-gradation.

4. Capacity is increased. We can store more data.
5. Information can be retrieved from anywhere through internet.
6. We need not to keep our software updated. It saves our time.

Third law of library science given by Mr Ranganathan "save the time of user" is
satisfied because user time is saved.

Conclusion: The Information and communication technology of course is a wonder
for the qualitative and quantitative services so far as library is concerned. Cloud
computing in library save the manpower, money and time while using others
platform located remotely. The data, information available or kept remotely placed
server can be online access as and when it is required. But the conditions are varied
from place to place. 9. Besides all digital mark-up effective and efficient in cloud
computing depends on services, like 24x7 power supply, Internet connection,
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Speed, and expensive depreciation of technical instruments etc. The harmfulness of
regular sitting and concentration on screen is also one of the scientific drawbacks
in the technology but the concept of cloud computing is a demand of time minimize
economic burden. The architecture of cloud computing helpful for various purposes
in the library. The other organizations in the digital environment replaced the
traditional library science using internet and Wi-Fi network. In the present global
context, the need of regulatory law with accordance to the technology development
protect the disadvantage (cyber/IT related security matters) by formulating law for
protection of digital information and documentation Lastly with the advancement
of ICT till today cloud computing is the best medium for information storage and
retrieval, indicating librarians’ principle SAVE THE TIME OF USER.
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Abstract: In the present study we have determined diversity and distribution of
arbuscular mycorrhizal fungi (AMF) associated with different medicinal plants
naturally growing in Kukru hills of Satpura ranges of Betul district. In the present
investigation seventeen medicinal plants belonging to nine families were surveyed
for their mycorrhizal association. The result revealed that Catharanthus roseus of
Apocyanaceae family showed greater percent root colonization as well as average
AMF spore population. Thirty-one AMF species belonging to five genera were
isolated during investigation. Glomus species were found dominating followed by
Acaulospora species. Acaulospora gerdemanii, Acaulospora scrobiculata, Glomus
clarum, Glomus hoi, and Glomus mosseae were found associated with all selected
medicinal plants. Result also indicated that C. roseus could be used as natural
source of mass cultivation of AM fungi.

Key Words: Arbuscule, Medicinal plants, Mycorrhiza, Occurrence, Percent root
colonization, Spore count, Vesicle.

Introduction

Mycorrhiza from the Greek terms myco (= fungus) and rhiza (= root), is the
predominant root symbiosis. Majority of land plants species form symbiosis with
soil borne fungi. In nature arbuscular mycorrhiza (AM) are the oldest and most
widespread symbiosis. Recent fossil studies and molecular data have tracked the
presence of this symbiosis all the way to the Ordovician era i.e., to be at least 60
million years old (Redecker et al., 2000). Arbuscular mycorrhizal (AM) fungal
symbioses are of great ecological importance. The ubiquitous AM fungi belonging
to the phylum Glomeromycota (Terdosoo et al. 2018) colonize almost 72% of the
plant species growing in the natural ecosystem (Brundrett & Tedersoo 2018).

The AM symbiosis aids in plant growth by increasing the availability as well
as translocation of various nutrients especially phosphorous (P) (Rouphael et al.
2015). The main advantage of mycorrhiza is its greater soil exploration and
increasing uptake of mineral elements like P, N, K, Zn, Cu, S, Fe, Mg, Ca and Mn
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and the supply of these nutrients to the host roots. The pivotal involvement of
arbuscular mycorrhizal fungi in plant mineral nutrition positions these fungi at the
abiotic/biotic interface in ecosystems. AM fungi have been described as "keystone
mutualists" in terrestrial ecosystems (O'Neill ef al., 1991).

Medicinal plants are widely recognized for their high healing activity
worldwide. The knowledge of medicinal plants is as old as man himself. From the
dawn of civilization, man has tried to find remedies against different ailments and
revealed the use of flowering plants as medicine. Medicinal plants represent a rich
source of antimicrobial agents. Many medicinal herbs possess some dietary
supplements that are good sources of antioxidants and anti-inflammatory
compounds. The World Health Organization (WHO) estimated that 80 % of the
worldwide population uses medicinal and aromatic plants for their medicinal
therapy (Bharathy et al., 2021).

In India, the use of different parts of several medicinal plants to cure specific
ailments has been in vogue from ancient times. Medicinal plants play a dynamic
role in traditional medicines. AM fungi are present in practically all soils and
associated with a great variety of plants of different taxonomic groups.

Originally medicinal plants in India were reported to be non-mycorrhizal
due to the presence of various secondary metabolites. Though arbuscular
mycorrhizal fungal status of many medicinal plants has been investigated (Mohan
etal., 2005; Sundar et al., 2011). AM fungal symbiotic association can be efficiently
utilized for greater production of medicinal plants and, in turn, the plant metabolites.
AMF symbiosis is attributed to favourable characteristics of medicinal plants by
improving the production and accumulation of important active ingredients such as
terpenes, phenols, and alkaloids. The association also optimized the composition of
different active ingredients in medicinal plants and ultimately improved the quality
of herbal materials and total yields.

A large number of medicinal plants have been reported by different
researchers to harbour AMF. Furthermore, there have been reports that AMF
symbiosis plays a positive role in the accumulation of alkaloids in some important
medicinal plants, such as reserpine in Rauwolfia serpentina and vinca alkaloids in
Catharanthus roseus which have important anticancer functions (Mishra 2008;
Rosa-Mera et al., 2011). Considering the benefits accrued from AMF symbiosis
with medicinal plants it is paramount to utilize these fungi as bio-fertilizer for their
cultivation.

Therefore, the present study was undertaken to examine the occurrence and
distribution of AM fungal association with the rhizospheres of some commonly

84



The Journal of Scientific Discourse é?;% Vol-2, Issue-1
International, Multi-Disciplinary Peer-Reviewed Quarterly Research Journal _\\“ﬂ//- J an-Mar 2025
e ISSN: 3049-0081 (Print)

https://gaveshana.org/the-journal-of-scientific-discourse/

grown medicinal plants species belonging to different families in Kukru hills of
Satpura region.

Materials and Methods

Study Site: The study was conducted at Kukru hills (Kukru as the ‘Crow flies’)
area in Bhainsdehi block of Betul district of Madhya Pradesh, India between the
latitude of 21°29°42.3” N and longitude 77°27°40.7” E. Kukru is a scenic place
known for coffee farms, windmills and jungle camping experiences. Kukru is
marginally located in the southern part of the state, which is adjacent to Gugamal
National Park (Chikhaldara) and Melghat Tiger Reserve of the Amravati district of
Maharashtra State. The site is located at an altitude of 1137 m above sea level with
a relative humidity of 60-65%. The climate of the region is sub-tropical monsoon
and the year is divisible into a mild winter (Oct.-Feb.), a mild hot summer (March-
June), and a cold rainy season (July-Sept.).

The area is filled with undulated strips under Satpura plateau, and the entire
hill is covered with various types of plants viz. herbs, shrubs, trees, climber and
lianas. The area is very rich in medicinal plants owing to the occurrence of different
forest types viz. Southern tropical moist deciduous teak forests, southern tropical
dry deciduous forests, dry teak forests, Boswellia forests, bamboo forests and
tropical thorn forests (Kumar A & Khanna KK 1998).

Collection of Root and Soil Samples: Seasonal field trips were performed from
2020 to 2021, in order to collect soil and fine root samples for assessment of AM
diversity associated with some medicinal plants (Table 1) found in the Kukru
region. Rhizospheric soil samples and fine terminal roots of different plants were
collected by digging out small amount of the soil close to the plant roots up to the
depth of 15-30 cm, and stored in sterilized polythene bags at 4-10°C for further
processing of mycorrhizal assessment in the laboratory. Five sets of roots and
rhizospheric soil samples were thoroughly mixed and a composite sample was
taken for analysis.

Soil samples were collected in the adjoining regions of the roots as most
spores were reported to be concentrated in this zone.

Isolation, Quantification and Identification of AM spores: Isolation of AM
spores were done by using ‘Wet sieving and decanting technique’ of Gerdemann
and Nicolson (1963). Sieves of different sizes i.e., 150pum, 120pum, 90pum, 60pum
and 45um are used. 100 gm of composite soil sample was dissolved in water. After
stirring, soil solution was allowed to settle down over night. Decanting water on a
series of sieves in following order 150um, 120pm, 90um, 60um and 45um from
top to bottom on which spores were trapped. The trapped spores were transferred
to Whatman filter paper No.l by repeated washing with water. Then, spores were
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picked up by a hypodermic needle under a stereo binocular microscope and
mounted in polyvinyl lactic acid alcohol (PVLA).

AM spores were counted by Gridline intersect method’ proposed by Gaur
and Adholeya (1994) under stereo-binocular microscope at 60x magnification.
Mycorrhizal spores were identified according to their spore morphology by
conventional taxonomic identification manuals of Walker (1983); Schenck and
Perez (1990); and Mukerji (1996).

Assessment of AM Fungal Colonization: Mycorrhizal root colonization was done
by ‘Rapid Clearing and Staining Method’ of Phillips and Hayman (1970). The
collected roots were cut into 1cm segments and then 15 — 30 segments are selected
randomly. These roots segments were cleaned in 10% KOH (24 hours), acidified
with 1% HCI (20 minutes) and stained with trypan blue stain for 24 hours. After
this root segments were destained with lactophenol for a day to remove excess of
stain. Now roots were mounted in lactic acid: Glycerol (1:1) solution and examined
for AM colonization. Evaluation of root colonization was done by root slide
technique of Giovannetti and Mosse (1980).

The percentage of AM root colonization was determined as under: -

number of root segment colonized

x100

Percent root colonization =
Number of root segments

Statistical analysis: All statistical analysis was done using Origin Lab-21 statistical
package.

Result

Structural Features of AM Fungi: Data presented in (Table 1) shows general
information and important properties of selected medicinal plant species. AM fungi
are worldwide in distribution and forms symbiotic association. Most of the
ecosystems harbour AM fungi as one of the main constituents of soil microbiota
and form symbiotic association with roots of most terrestrial plants. Overall, 17
medicinally important herbaceous plant species belonging to different families
were surveyed for the mycorrhizal association. In the present investigation, AM
fungi showed wide range of variability in terms of root colonization and spore
density. There are many reports of mycorrhizal occurrence, status and diversity in
medicinally important plants of India (Sundar et al. 2011; Chouhan et al. 2013;
Kumar et al. 2019).

The degree of arbuscular mycorrhizal fungal association is depicted in
(Table 2). Significant occurrence was observed in arbuscule, vesicle and hyphal
structure of AM fungi from rhizospheric zone of all selected plants. The AM fungi
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form various structures like mycelium, arbuscules, hyphal and arbusculate coils,
and vesicles within and outside of plant roots.

Different types of mycelium like Y-shaped, H-shaped, coiled, beaded and
parallel mycelia were reported in the roots of different plants. In some cases,
extensive mycelial growth was also observed. Different shapes of vesicles also
occurred. Vesicles forms vary from elliptical, round, globose, oval, beaked and
elongated.

Moreover, there is a great difference in the distribution pattern of AM fungal
structures in plant roots. Mycelium form is absent in three plants Mentha viridis,
Ocimum basilicum, and Rauwolfia serpentina. Vesicles were found in Adhatoda
vasica, Ageratum conyzoides, Mentha viridis, Ocimum basilicum, Solanum nigrum,
Tridax procumbans, and Withania somnifera. Out of 17 medicinal plants,
Arbuscular type of infections were observed in few plants like Catharanthus
roseus, Eclipta alba, Euphorbia geniculate, Euphorbia hirta, Mentha viridis,
Ocimum basilicum, Physalis minima, Rauwolfia serpentina, Tridax procumbans,
and Withania somnifera.

Adhatoda vasica, Ageratum conyzoides and Solanum nigrum were infected
with mycelium and vesicles structures. Aloe barbadensis, Asparagus racemosus
and Phyllanthus niruri were found infected only with mycelium whereas
Achyranthus aspera was infected only with vesicles. Such variation in colonization
pattern were also seen in Catharanthus roseus, Eclipta alba, Euphorbia geniculata,
E. hirta, and Physalis minima plants have mycelial and arbuscular infection, while
Tridax procumbans and Withania somnifera both credited with all kind of
infections i.e., mycelia, vesicular and arbuscular structures.

Mycorrhizal Colonization: The result obtained from this study suggests that
percent root colonization of arbuscular mycorrhizal fungi varies from plant to plant.
The data of percent root colonization shows variation and minimum was recorded
in Phyllanthus niruri (10.0 + 9.88 %) and maximum was recorded in Catharanthus
roseus (75.6 £ 1.27 %). Eclipta alba was observed as second most colonized host
plant with 70.2 + 2.41 % of AMF infection. Occurrence of high level of percent root
colonization is a sign of better fungal - root interaction.

AMF Spore Population: Similar variation was also observed in average
population of AMF spores extracted from the soil of corresponding plant
rhizosphere. The result also showed that highest AMF spore count was observed
with Catharanthus roseus (783.0 = 30.34) and lowest was observed with
Phyllanthus niruri (64.0 £ 19.18). Other medicinal plants showed intermediate
range of average AM fungal spore count between higher and lower range.
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Distribution of AM Fungi: It is clearly evident from the result that number of AM
fungi belonging to order Glomales were found associated with different medicinal
plants. A total of 31 AM fungal species belonging to five known genera of order
Glomales were identified. Glomus was the dominant genus and have 16 species
followed by Acaulospora with 11 species, 02 species of Gigaspora and one species
of each Sclerocystis and Scutellospora was observed.

Among the 31 different AM fungi, the most dominant mycorrhizal species
were Acaulospora gerdemanii, Acaulospora scrobiculata, Glomus clarum, Glomus
hoi, and Glomus mosseae found to associated with rhizosphere of all selected
medicinal plants.

The AM spore’s diversity was observed maximum in Catharanthus roseus
(21 species) followed by Eclipta alba (19 species) and Solanum nigrum (18
species), while minimum spore diversity was recorded in Phyllanthus niruri.

Discussion

AM fungi are worldwide in distribution and have been found on numerous
plant species including many of medicinally importance. The result obtained from
the study suggests that the colonization, average number of vesicles, spore
population and AM fungal species differ with different medicinal plants. There are
many reports of mycorrhizal occurrence, status and diversity in medicinally
important plants of India (Sundar ef al. 2011; Chouhan et al. 2013; Kumar et al.
2019).

The presence of arbuscules is normally used to designate AM association,
but the presence of hyphae or vesicle has also been used as evidence for these
associations. Generally, arbuscules are ephemeral in structures that may be absent.
It is due to effect of when samples were collected, roots were inactive whereas
vesicles are considered as storage organ produced in the older region of infection.
The morphology of AM fungi chiefly falls into major types based on the
colonization patterns: Arum-, Paris- and intermediate types. The Arum-type is
represented by intercellular hyphae and arbuscules, on contrary, Paris-type is
characterized by intracellular linear hyphae, hyphal coils, and arbusculate coils. The
intermediate type of AM morphology shares both the characters of Arum- and
Paris- types (Dickson 2004).

Colonization by native AM fungi in some medicinal plants has been
reported earlier (Mishra 2008; Soni 2008; Vyas ef al., 2008). The high level of
percent AM root colonization is a sign of better fungal- root contact and that
increased benefits from AM fungal symbiosis (Vogeti ef al. 2008). The AM root
colonization is a dynamic process, which is influenced by several edaphic factors
such as nutrients status of soil, seasons, AMF strains, soil temperature, soil pH, host
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susceptibility to AM colonization and feeder root condition at the time of sampling.
The quality and type of AM propagules also affected the dynamics of root
colonization, which were also increased by increasing the age of the plant (Chandra
and Jamaluddin 1999). However, Saif and Khan (1975) found increased root
colonization during the period of maximum vegetative growth of the plants. This
being directly influenced by the number of spores on the soil.

During the present investigation except root exudation, other conditions are
almost same because all the selected medicinal plant species were collected from
the region of Kukru hills of Betul. So, any influence of aforementioned factor would
have negligible effect regarding mycorrhizal association. Therefore, root exudation
and other soil microbiota might influence the root colonization among these plants.
It is reported that root exudation by plants influenced occurrence of mycorrhizal
species (Walker et al., 2003). The extent of root colonization may vary with host
plant, growing season, edaphic factors and environmental factors (Husband et al.
2002; Muthukumar & Udaiyan 2002). The mycorrhizal root colonization has been
reported to be affected by seasonal spore production, seasonal alterations and
nutrient accessibility in the soil (Borde et al. 2010). The soil temperature and pH
have positive influence on AM association, brings changes in physiology of
association. The present studies revealed that the percent root colonization of
surveyed plants could not be related to spore’s numbers and its diversity. Similar
observation was also made earlier while studying AM fungal diversity associated
with some plant species of Vindhyan region of Madhya Pradesh (Vyas et al. 2008;
Mishra et al. 2008).

In our studies, a total of seven different medicinal plant species were lacks
arbuscules in their root regime. Arbuscules are usually observed in vegetative
growth stage of host plant due to availability of new cortical cell for infection and
to cope up with high nutrient requirement (Mosse 1981). So, hyphal coil performs
the potential role of arbuscules as suggested (Jahan1981). Variations in AMF
development are in accordance (Thaper et al. 1992) attributed by differential
preference of AM fungi to host plant, difference in quality and quantity of root
exudates of the plant in the soil (Eom et al. 2000). The differential nutrient
requirements of host plants may have direct effect on spore density and frequency
of mycorrhizal colonization (Senapati et al. 2000). Phosphorous deficiency and
spore degradation by other soil organism are also responsible for variation in AM
infection among members of same family. Moreover, availability of root with poor
architecture to AM fungus for colonization might be a reason for inadequate fungal
mass development.

AM fungal taxa Glomus was highly abundant in the rhizosphere of all
medicinal plants and are in agreement with the results obtained earlier (Mishra
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2008). Vyas et al., 2006 and Mishra et al., 2008 reported the dominance of Glomus
in the agricultural soil and forest land of Vindhyan plateau of Sagar region of
Madhya Pradesh. Our results corroborate well with the findings of other
investigators, who reported dominance of Glomus sp. while, studying the
biodiversity of AM fungi (Vyas et al. 2006; Chouhan et al. 2013; Kumar et al.
2019). The dominancy of Glomus species has also been reported by AM fungi
occurring throughout the world.

Acaulospora species was second dominant genus and found to be associated
with medicinal plant commonly growing in acidic soil. Occurrence of high AM
spore density might be favoured by the conducive edaphic conditions for
sporulation like low nutrient status (Boerner 1990), optimal moisture, high aeration
and the uninterrupted conditions of the soils. AMF species can colonize all potential
hosts and some mycorrhizal species are more desirable to contest for one host than
another, even then they may be able to infect the host only under ideal conditions
(Laxman et al. 2001). High species richness in the rhizosphere of host plant might
be associated with organic matter that may assist root colonization of specific host
plant.

The greater colonization and spore count of AM fungi in roots of
Catharanthus roseus might be playing an important role for its wide spread on the
plateau of the Kukru hills. Catharanthus roseus better known for its dimeric indole
alkaloids viz. vinblastine and vincristine have high anti-tumour potentials.
Medicinal value in the plant depends upon the availability of nutrients on soil where
they growing and mycorrhization may influence the synthesis of alkaloids (Mishra
et al. 2006). Overall, it can be used as a source of mass cultivation of AM fungi
under natural condition and its roots pieces can be also used as a source of
inoculum.

Conclusions

It can be concluded from the present study that all medicinal plants harbour
mycorrhizal association. However, diversity of arbuscular mycorrhizal fungi
species differ in different medicinal plant and the extent of AMF infection is
controlled by the host plant as well as environmental factors. AM spore density was
found to be maximum in wildly grown medicinal plant as compared to cultivated
plant species. These observations could be attributed by Seasonality, edaphic
factors, age of host plants, the sporulation abilities of AMF and host dependence.
The abundance of Glomus and Acaulospora sp in the soil makes it more favoured
AM fungi for the mass multiplication and can be utilized for increasing growth and
productivity of medicinal plant. Moreover, this type of investigations may also be
important while studying the effect of different anthropogenic activities on the
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AMF. From practical point of view, the use of a species with widespread
distribution implies that mycorrhizal inoculum produced with one or many species
can potentially be used under different soil and climatic conditions.
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Table — 1: General Information of Medicinal Plants Selected for Studying Mycorrhizal Association.

S. Plant Species Vernacular / Family Nature Ailments against used

No. Common Name

1. Achyranthus aspera L. Apamarga, Amaranthaccac Annual Crect Asthma, abscess, eye disease, fever, hysteria, piles,
Adha-jara, Herb diarrhea, dysentery and uterine disease.
Latjira,

2. Adhatoda vasica Nees. Malabar nut, Acanthaceae Evergreen Cough, Asthma, Bronchitis. It is also used to cure
Adusa, vasaka Herbaceous whooping cough and tuberculosis.

Shrub

3. Ageratum conyzoides L. Billygoat weed, Asteraceace Annual Erect Its leaves paste is very useful in wound healing, leprosy

Goat weed Herbaceous treatment, diarrhea, dysentery, intestinal colic,
rheumatism and fever.

4. Aloe barbadensis Mill. Ghritkumari Liliaceae Succulent with  The gel or mucilage is a wound- healing agent and
Basal Rosette shows antibacterial, antifungal and anti- inflammatory
and Creeping properties. Aloe gel are also used for burns, scalps,

Rhizome sunburns and wounds
S. Asparagus racemosus L.  Sparrow grass, Asparagaceae Perennial Root powder administered orally as aphrodisiac, also
Satavari Climber used in pain of stomach, urinary disorders, Nervous
disorders, inflammation, liver diseases, infectious
diseases, ulcers, cancer.
6. Catharanthus roseus (L.) Madagascar Apocyanaceae Herbaceous Used as °‘Folk medicine’ in diabetes, Children’s
G. Don. periwinkle, Annual leukemia, Hodgkin’s disease. Catharanthus have anti-
Sadabahar cancer and antitumor properties.
7. Eclipta alba Roxb. Bhrangraj, Asteraceae Erect & Slender Used as hair tonic, eye disease, spleen enlargement,
Ghamara night blindness.
8. Euphorbia geniculata Chagul, Put Euphorbiaceae Herbaceous Used as ‘Folk medicine’ in Snake bites and Scorpion
Orteg. putti sting.
9. Euphorbia hirta L. Dudhi, Euphorbiaceae Prostrate Herb Piles, diarrhea, asthma, worms, bowl complaints,
10. Mentha viridis L. Mint, Lamiaceae Perennial Leaves and roots given in fever & bronchitis, oil is used
Pudina Herbaceous for rheumatism and a decoction is used as lotion in
aphthae.
11. Ocimum basilicum L. Sweet Basil, Lamiaceac Erect & The leaf juice is applied to cure scabies & other

Kali tulsi

Aromatic herb

cutaneous diseases. Infusion of leaves is given as a
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flu, sores, colds & bronchial infection. Leaves are
mosquito repellent, expel worms and treat ring worms.

Used in Jaundice and liver complaint; cuts and wounds,
chronic dysentery, tubercular ulcers.

All parts of the plant are used as a diuretic and
antipyretic; The fruit is said to be alterative, appetizer,
bitter, diuretic, laxative and tonic; Extracts from the
plant have shown anticancer activity

High blood pressure, insomnia, insanity, tranquilizers,

hyper tension, depression, and Snake bite.

It has expectorant, analgesic, sedative, diaphoretic
properties. Its external application cures skin diseases
and gives relief in burns, itching, pain etc. Leaves juice
used in earache.

12.  Phyllanthus niruri L. Jar-amla, Euphorbiaceae Erect Herb
Bhui-amla
13.  Physalis minima L. Little Solanaceae Erect
Gooseberry, Herbaceous
Chirpati, Annual
Rasbhari
14.  Rauwolfia serpentina Chandrika, Apocyanaceae Small Erect
Benth. ex. Kurz Sarpgandha Herb
15. Solanum nigrum L. Makoi Solanaceae Erect &
Perennial
16. Tridax procumbans L. Baramasi, * Asteraceae Prostrate Herb
Lugharia
17. Withania somnifera Asvagandha, Solanaceae mﬁmow Perennial
Dunal. Asgandha Herbaceous

Tridax has antimicrobial and antiseptic properties. rwmw .
juice directly used skin diseases, cuts and wounds, boils,
blisters eczema, leprosy and diarrhea.

Asthma, bronchitis, ulcers, debility, inflammation,
rheumatism and chest complaints.
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ﬂm M \m; Table - 2: Mycorrhizal Status of Studied 17 Medicinal Plants of Satpura Region
”.s.s m m S. No. Medicinal Plants ASP Root Mycorrhization
lm = %. (Mean + SD) Percent RC A A%
g W 1 Ach
& : chyranthus aspera L. 441.0 =24.72 56.0+ 5.10 - -
m 2. Adhatoda vasica Nees. 375.0+ 15.50 38.0+ 6.29 - +
- 3. Ageratum comyzoides 1. 590.0 + 23.14 44.0 +£4.40 - =+
4. Aloe barbadensis Mill. 165.0 +24.25 52.0+742 - -
B =7 Asparagus racemosus 1. 140.0 + 18.00 30.0+9.25 - =
‘m. Catharanthus roseus (1..) G. Don. 783.0 £30.34 756+ 127 + -
7. Eclipta alba Roxb. 740.0 £ 26.00 70.2+2.41 + -
8. Euphorbia geniculata Orteg. 212.0+17.54 42.8+397 + -
w 9. Euphorbia hirta1.. 401.0 = 31.74 36.0 + 3.08 + -
M W 10. Mentha viridis L. 440.0 + 24.70 50.0 = 5.64 + =+
e M“ .,m 11 Ocimum basilicum 1. 378.0 +23.88 564+ 321 * =+
W Mm m 12; Phyllanthus niruri L. 64.0+19.18 10.0 + 5.88 - -
% ,m. .pm 13. Physalis minima L. 534.0 + 24.09 64.6 + 3.85 = -
Tm ; lm 14. Rauwolfia serpentina Benth. ex. Kurz 544.8 +10.62 57.6+5.59 =+ -
g<s 15 Solanum nigrum L. 662.4 = 3521 54.8+3.97 - +
t(l“ 3 mmc 16. Tridax procumbans L. 468.0 + 32.72 61.8 + 2.87 + +
;lm M m. 17. Withania somnifera Dunal. 561.0 +41.30 58.0+11.52 + +
W . W (Percent RC) Percent Root Colonization; (A) Arbuscules; (V) Vesicles; (H) Hyphae alone; (+) Present; (-) Absent.
- §2 (ASP) Average Spore Population of 100g soil from the corresponding plant rhizosphere.
W , hm (Mean+SD) Each value is the mean of five observations.
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Table - 3 : Arbuscular Mycorrhizal Fungal Spore Diversity Associated with

Rhizospheric Soil of Medicinal Plants of Satpuda Hills.

S. AM Fungal Species Medicinal Plant Species”
Ne. 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1. Acaulospora bireticulata - + = = + = = + = = . + + o . .
D Acaulospora elegans = = + + + + = - + =3 = + = = + +
3. Acaulospora _foveata - - - - + + - - - - - - - - + R
4. Acaulospora gerdemanii + + + + + + + + + + + + + + + +
5. Acaulospora lacunosa - + - - = + = - - - - - - 3 - -
6. Acaulospora laevis - - - - - - + - = + - - = + = =
7. Acaulospora margarita. - - - - - + - + = = = + w = + =
8. Acaulospora mellea - + - - + + - = + + = = = = = +
9. Acaulospora scrobiculata + + + + + + + + + + + + + + + +
10. Acaulospora sp. - - - - - - - + - - - - - + - -
11. Acaulospora sp. - - + - + + + - - - - - + + + -
12. Gigaspora albida - + - - + + = - + = + - - - - -
13. Gigaspora rosea + - - - - + - + = - - - - + + -
14. Glomus ambisporum - + - - - = + £ = + = = = + = =
15. Glomus clarum + + + + + + + + + + + + + + + +
16. Glomus constrictum - - - - + + + - + - - + - - - +
17. Glomus fasciculatum + - - - + + + - - - - - + - + +
18. Glomus falvum + . = - + = - + - + - - + + _ _
19. Glomus geosporum - + - - - + - - + - = - - = - +
20. Glomus hoi + + + + + + + + + + + + + + + +
21. Glomus heterosporum = = = = + + = = = + = = - + + .
DD, Glomus intraradices + + - - + - - + + - - + - - - -
23. Glomus macrocarpum - + - - + + - - - - - - - - - +
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24. Glomus mosseae + + + + + + + 4
25. Glomus pallidim - - - - = = = =
26. Glomus pustolatum - - - - - + o |
27, Glomus reticulatum + + + = N + + +
28. Glomus segmentatum - - - - + = = +
29. Glomus sp. + - - + = + g i
30. Sclerocystis sp. - - + - + + = -
31. Scutellospora minuta - - + = = = - 5

"Medicinal plant species name listed in table 1 and only their serial number shows here.
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2. National Institute of Technology Agartala, Agartala-799046 Tripura, India
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“Corresponding Author: Vishalsinghlodhi2000@gmail.com

Abstract: - This report presents a bibliometric analysis of the journal "DESIDOC
Journal of Library & Information Technology" for the 2020-2023 period. The
number of articles, authorship trends, article distribution by year, article
distribution by subject, and the average number of references in each article are
the main topics of the analysis. Every study identifies the journal's strengths and
weaknesses, which will aid in its future growth. According to the results out of 181
papers, 150 (82.87%) were submitted by a joint author, while the remaining 31
(17.12%) were contributed by single author. This study, 83.63% of the
contributions come from India, with the remaining 16.36% coming solely from
outside sources. The analysis explores collaboration patterns among authors and
institutions, as well as the journal's influence within the global library and
information science community. The findings offer insights into the evolution of
library science research, highlighting shifts in focus and providing guidance for
future researchers and practitioners in the field.

Introduction: The current study offers a quantitative analysis of the advancements
in Library and Information Science (LIS) as they are represented in the literature
from 2020 to 2023, which is published by DESODOC as articles in the DESIDOC
Journal of Library & Information Technology. It seeks to determine many journal
characteristics, including the distribution of articles by year, by core area, by
geography, the authorship pattern, the length of the articles, and the references. This
chapter focusses on the conclusions drawn based on the findings of bibliometric
analysis of DESIDOC Journal of Library & Information Technology published
during 2020 to 2023.

Objective of the study: The study was conducted with aim of analyzing The
DESIDOC Journal of Library & Information Technology from 2020-2023 with
following objectives. To study -

e Distribution of article by years.
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e Distribution of articles by volume.

e Authorship pattern of the articles.

e Length of articles.

e Distribution of articles according to subject (Core area) wise.

e List of participating countries in the journal publication from 2020-
2023.

e Top five countries.

e Distribution of capitation according to reference wise.

Methodology: The study is based on publications that were published in the
DESIDOC Journal of Library & Information Technology during the 2020-2023
timeframe. The data for the study was collected from DESODOC official website
in which 181 articles were retrieved from 4 volumes (Vol. 40 to Vol. 43) and MS
Excel was used to evaluate the data. The data interpretation was done based on the
bibliometric parameters itself, Information and Communication Technology (ICT),
Aspects related to Management, Impact and Challenges posed by the Covid-19
pandemic, Information Seeking Behavior and Information Literacy, Library
Leadership, Influence of Language on libraries and their services, Addressing
Library Services and the associated challenges, User Education, User Literacy, the
diverse landscape of Academic, Public, School, and Special Library Programs,
alongside the challenges associated with Education and Librarianship.

Review of Literature

1. Bibliometric, a crucial instrument in library science, tracks patterns in
research (Parabhoi, L., 2019). Academic librarians must comply with strict
regulations as they are now regarded as faculty members. The top
universities in India are aware of their significance. Identifying widely
referenced works and authors, looking at different publishing formats, and
analyzing production patterns are some of the objectives academic
librarians have. Due of google Scholar's extensive coverage, the study was
limited to working librarians. It collected data by using surveys and Google
Scholar IDs, and it discovered 683 publications from certain universities.
The majority of academic librarian publications are produced by librarians,
who rank among the study's top writers based on output and citations.
Citations differ based on the classification. Some recommended actions
include updating Google Scholar profiles with accurate publications,
completely confirming data before analysis, and improving the caliber of
academic librarians' research to obtain more citations. The study examines
academic librarian research production from 1989 to 2018 in IIMs, IITs,
NITs, and IISERs; it reveals low growth and citation rates. Among the
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suggestions include improving Google Scholar profiles and publication
quality.

Hussain, A. et.al. (2022) This study has been conducted to examine the data
published from Education for Library and Information Science Journal. Its
main objective is to exchange ideas and research in library field. This
research was limited from 2015 to 2021 only. A total of 445 authors
contributed to 230 papers with an average of 5.2. This research Author,
Reader and Library Professional will make the aware of determine the
coverage area of the research Journal. Peta Well stead achieved first rank
among most frequent authors by publishing 16 papers. Drexel University
ranked first in the most frequent institutions. California (USA) ranked first
with 303 Frequency in geographical distribution of institutions. It states that
to attract the attention of foreign researchers, focus should be on global
topics.

The journal Annals of Library and Information Studies, which has Indian
origins, was chosen by Juan José Prieto-Gutiérrez et al. (2019) for their
investigation. They contracted the publication’s author and output figures
with those of comparable Asian and global publication. They conducted
bibliometric analysis on the publications that ALIS produced between 2011
and 2017 and contrasted the findings with those of an earlier study they had
done on ALIS articles from the years 2002 to 2010. They discovered that
ALIS's statistics closely resemble those of the most significant LIS journals
worldwide as well as those in the Asian area. Their comparison highlighted
the most relevant bibliometric indexes, helping to discover patterns in the
field's progress. They found that India accounts for the majority of ALIS
article citations. They expanded their investigation to include LIS journal
citations in the Asian area and discovered that India ranked second, just
behind China, but with more average citations per article overall.

Data Analysis and Interpretation

Analysis of Data: Analysis of data includes the process of identifying patterns,
modeling, trends, and cleaning data to discover helpful information about any

topics.

1.

Data analysis includes the following steps:

Collection of Data: Collecting useful data from databases, questionnaires,
surveys, observation, or case study.

Analysis of Data: Using statistical, machine learning, or mathematical
methods to find trends, connections, or insights in the data.

Interpretation of Data: Drawing meaningful conclusions from the analysis
results and making data-driven decisions or recommendations.
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Distribution of Articles by Year

Table 1
Distribution of Articles by Year
Year Total Issue Percentage
Articles 1t | 2nd | 3rd 4th Sth 6th (%)

2020 48 7 8 7 7 8 11 26.51
2021 45 1 11 7 10 8 8 24.86
2022 44 7 6 7 8 8 8 24.30
2023 44 7 7 7 8 7 8 24.30
Total 181 100

Table 1 indicates that total number of articles is 181 during the period 2020-
2023. In the distribution of articles by year, the highest number of articles is 48 in
the year 2020 and the lowest is 44 in the year 2022 &2023. The average number
of articles during the five years is 45.

Distribution of Articles by volume

Table 2: Distribution of Articles by Volume

S. No. Year Volume Total Articles
1. 2020 40 48
2. 2021 41 45
3. 2022 42 44
4. 2023 43 44

Table 2 explains that in the distribution of articles by Volume, the highest
number of articles is 48 published in volume 40 in the year 2020 followed by 45
articles, volume 41 in the year 2021 and the lowest is 44, volume 42 and 43 in the

year 2022 and 2023.
Authorship Pattern
Table 3: Authorship pattern

Number of authors
Years 1 2 3 Greater than 3 Total
2020 14 21 6 7 48
2021 7 22 9 7 45
2022 5 20 12 7 44
2023 5 19 13 7 44
Total 31 82 40 28 181
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Table 3 shows that in the last five years the highest number of articles is
(82) published by double author, followed by three authors (40) and lowest number
of articles is (28) published by greater than three author. It also indicates that
authors have published more collaborative articles (150) than single authors (31)
publications over a span of five years.

Length of the Articles

Table 4 explains that the highest number of Articles is 127 (70.16%)
which length is 6-10 pages followed by 42 (23.20%) which length is 01-05 pages.
But there is no remaining of 20 and more pages.

Table 4: Length of Articles

Pages Year Total Percentage
2020 2021 2022 2023
l1to5 13 16 7 6 42 23.20
6to 10 34 26 32 35 127 70.16
10 to 20 1 3 5 3 12 6.62
20 and more 0 0 0 0 0 0
Total 48 45 44 44 181 100

Distribution of articles by Core area

Table 5 explains that the core area wise distribution of 181 articles from the
year 2020- 23. It is also clear from that the most of the published article are related
to Information and Communication Technology (ICT), the Digital Era, Library
Automation, Media, and E-information.

Table 5: Distribution of articles by Core area

1 Bibliometric analysis 39

2 Information and Communication Technology (ICT), the Digital 65
Era, Library Automation, Media, and E-information.
3 Aspects related to Management, Collection Development, and 15
Training programs within libraries.

4 Impact and Challenges posed by the Covid-19 pandemic. 4
5 Information Literacy and Information Seeking Behavior. 14
6 Library Leadership, Qualities, Skills, and Staff Training. 4
7 The influence of Language on libraries and their services. 2
8 Library Services and the associated challenges. 4
9 User Education, Studies, and Literacy. 14
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10 | Academic, Public, School, and Special Library Programs, 20
alongside the challenges associated with Education and
Librarianship.
Total 181

The subject-wise distribution DESIDOC Journal of Library & Information
Technology articles are indicated in Table 5. The major subject category for this
journal is related to the Information and Communication Technology (ICT), the
Digital Era, Library Automation, Media, and E-information 65 publications from
2020-2023 appeared under this subject category. The next subject category is
Bibliometric analysis under which 39 articles are published.

Geographical distribution of Articles

Table 6: List of Participating Countries in the Journal Publication from
2020-23

S. No. Country Name No. of Publications
01. India 138
02. Nigeria 02
03. Iran 08
04. Indonesia 14
05. Ghana (Africa) 01
06. Spain 01
07. Italy 01
08. Malaysia 03
09. Zambia 02
10. UK 01
11. South Koria 01
12. Australia 01
13. Bangladesh 02
14. France 01
15. Russia 01
16. South Africa 01
17. Philippines 01
18. Sri Lanka 01
19. Colombia 01

Total 181

Table 6 shows that during 2020-2023 in DESIDOC Journal of Library &
Information Technology Journal, 19 Countries are contributed including India. In
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181 Articles the maximum contribution of India is 138 articles and rest 18 countries
only contributed 43 articles.

Contribution of top 05 countries
Table 7 lists five countries that contributed 181 papers in a span of four
years. In this list India tops, the list with total contribution of 138 articles (83.63%)
followed by Indonesia contributed 14 (8.48%) articles respectively. Further, three
listed countries (Table 7), a total of 13 papers (7.18 %) were contributed by Iranian,
Malaysian and (Bangladeshi, Zambian, Nigerian) authors.

Table 7: Contribution of top 05 countries in the journal publication from 2020-23
S. No. | Country Name | Total no. of article published | Percentage (%)
01. India 138 83.63
02. Indonesia 14 8.48
03. Iran 08 4.84
04. Malaysia 03 1.81
05. Bangladesh, 02 1.21
Zambia,
Nigeria
Total 165 100

Reference of Articles

Table 8 depicts the reference distribution pattern of articles in DESIDOC
Journal of Library & Information Technology. We found that the total 4377
references were cited in 181 articles with an average reference per article of 25
during the period of study.

Table 8: Reference of Articles
No. of references Year Total | Percentage

2020 | 2021 | 2022 | 2023

01to 10 5 2 2 0 9 4.97

11 to 20 19 17 10 20 66 36.46

21 to 30 16 11 19 15 61 33.70

31 & More 8 15 13 9 45 24.86

48 45 44 44 181 100

Conclusion: Conclusions from the above findings we can conclude that in every
year this journal publishes 45 articles. DESIDOC Journal of Library & Information
Technology published 181 articles during 2020 to 2023 and maximum number of
articles approximately 65% have appeared in the area of Information and
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Communication Technology (ICT), the Digital Era, Library Automation, Media,
and E-information. In geographical distribution India contribution is maximum in
the publication i.e. 138 papers alone contributed by the India. Throughout the
research period, the highest 127 articles are found which length is 06-10 pages.
According to the authorship pattern, the biggest number of papers published in the
four years (82) had a double author pattern, followed by three authors (40) and
single authors (31). Analysis of journal article over a span of four years reveals that
the total 4377 references were cited. This analysis reveals that in last four years 66
papers have 11-20 references followed by 21-30.
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Abstract: - Mushrooms have an absorptive mode of nutrition and are equipped with
varied enzymes to harness the nutrients of the lignocellulosic substrate and
metabolise these substrates into an edible source of highly nutritious food.
Mushrooms have a unique potential to convert agricultural residue into food, so it
is of great importance to harness the nutraceuticals- that will be instrumental in
fighting against malnutrition, disease and disorder. Now, it is seen that many
countries explore mushrooms for new metabolites as drug molecules. Mushrooms
have been known for its medicinal and food value since long. Currently, due to the
different biological effects of mushrooms, such as antioxidant, anticancer, anti-
obesity and immunomodulatory activities have gained considerable attention.
Therefore, stakeholders of mushrooms and mushroom-oriented products have been
deeply interested in phytochemicals. The beneficial impact of mushrooms boots its
demands in the market, there are several products of mushrooms available in the
market. In the present article, we explored the bioprospecting of mushroom
bioactive compounds and their market utility.

Keywords: Bioprospecting, Mushroom, Bioactive compound, Marketing.

Introduction: Mushrooms belong to the kingdom of Fungi. Fungi are important
decomposers in nature. They are found ubiquitously. Living in cryptic ways or
sprouting from dead species [1]. Mushrooms are fleshy saprophytic fungi that grow
on damp rotten logs of tree trunks, decomposing organic debris, and damp soil rich
in organic compounds. Mushrooms are known for their nutritional and medicinal
property which benefits human health. Edible mushrooms that are available in the
market like oyster mushroom, Paddy straw Mushroom, Jelly mushroom, Button
mushroom and Milky mushroom furthermore wild mushrooms are also being
gathered and consumed by indigenous communities from all over the world.
Mushrooms being macrofungi have an absorptive mode of nutrition
(Heterotrophic) which make conducive condition to metabolize bioactive
substances from the substrate on which they grow, this functionability of mushroom
to metabolize diverse bioactive substances of the substrate is due to the presence of
different enzyme-producing pathways. This ability of the mushroom recently
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gained interest among mycologists to manipulate/explored the bioprospecting
ability for industrial and nutritional product. Mushroom species are commonly the
members of the phylum Basidiomycota and Ascomycota which are known for
producing fruiting bodies [2—4]. Brown and white rot fungus eat or break down
cellulose and hemicellulose to produce lignin. Oyster mushrooms, which are
classified as white rot fungi, are excellent health supplements. They have high
protein, zinc, chitin, vitamins (B, C, and D), vital minerals, trace elements, and
selenium while being low in calories. Mushrooms have been utilized as medicine
in Asian continental regions since ancient times [5, 6]. Cultivated mushrooms are
deemed safe to eat. Cultivated mushrooms have a wide range of medicinal value|6,
7]. Mushroom contains high protein in dry weight that make higher in protein
content than that of vegetables and fruits and good as ingredients of functional
foods [8]. Moreover, they also contain carbohydrates, vitamins and minerals.
Mushrooms are a potential source of dietary fibers due to the presence of non-starch
polysaccharides. The polysaccharide (pleuran) is a particular anti-oxidant that has
been found to have potent anti-cancer effects. Mushrooms have been reported to
lower blood pressure and lower blood sugar concentration [9]. Mushrooms have
low fat content, but have essential fatty acids. Oleic acid is the major
monounsaturated fatty acid (MUFA) and linoleic acid is the major polyunsaturated
fatty acid (PUFA) in mushroom particularly in Pleurotus. It contains statins such
as lovastatin which work to reduce cholesterol [10]. Mushrooms have high
concentration of Vitamin D due to which they show anti-inflammatory properties
and improve mood, and strengthen bones [11].

Oyster mushrooms one of the common mushrooms originated in China, but it is
now found all over the world, with the exception of the north-west Pacific, which
has an arctic environment. In Germany during the world war-I the cultivation
method was successfully developed to produce mushroom in large scale, this was
the result of the quest for new food source to check the Germany’s hunger problems
[12]. Oyster mushroom despite of its delicious edibility it has been attracted
considerable interest for bio bleaching and as a natural catalysis for challenging
chemical conversion in paper industry, textile dye decolorization, and
environmental pollutant detoxification [13]. Mushroom due to its unique nutritional
properties, they can make an important contribution to sustainable functional food
design to achieve the zero hunger goals. Edible mushroom with its high flexibility
to grow on lignocellulosic materials [14]. The growth of saprophytic edible
mushrooms may be the only currently cost-effective biotechnology for
lignocellulose organic waste recycling that combines protein-rich food production
with pollution reduction [15].
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Using the bioprospecting ability of mushroom which can be grown on agricultural
residue such as maize cobs, all cereal straws, paper, wood shavings, sawdust,
nutshells, vegetable wastes and food industry wastes could be converted into edible
food [16, 17]. In addition, the mushroom can be fortified with different targeted
additives to enhance the biochemical content to enhance the market value. The
present article tends to explore the mushroom bioprospecting ability and its market
potential, market strategies and existing products in market.

Understanding the term Bioprospecting, Biopiracy and Biofortification

The term "bioprospecting” refers to the systematic and organized search for usable
products obtained from bioresources such as plants, microbes, animals, and so on
[18]. The overarching goal of bioprospecting is to discover new natural resources
and products that can be exploited by humans. Improving human health through
medicine and better nutrition are two significant areas of focus [19]. While
biopiracy occurs when researchers and scientists use natural and traditional
knowledge sources without permission and exploit the indigenous cultures from
which they obtain their information. However, the term "biofortification" or
"biological fortification" refers to nutritionally enhanced food crops with
increased bioavailability to humans that are developed and grown using modern
biotechnology techniques, traditional plant breeding, and agronomic practices [20].
Mushroom has the potential to convert agric waste into edible food having a good
source of nutrition [18, 19, 21].

Status of Mushroom Production

Mushroom cultivation is prevalent around the world, and global production has
expanded dramatically since 2011 (fig. 1). According to the Food and Agriculture
Organisation Statistical Database (FAOSTAT), China is the leading mushroom
grower, followed by the United States of America and the Netherlands, with global
production reaching about 44.5 million tonnes in 2021. The upward trend in
mushroom output is projected to continue.

Production/Yield quantities of Mushrooms and truffles in World + (Total)

SoM

Figure 2 Yield quantities of Mushroom and truffles in World
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Figure 3 Top Ten Producer of Mushrooms and truffles in the World

A huge amount of agro-industrial waste is generated globally in numerous
agricultural sectors and food businesses. The disposal and combustion of this
garbage has caused huge global environmental issues. Agro-industrial waste is
mostly composed of cellulose, hemicellulose, and lignin, which are all classified as
lignocellulosic compounds [22]. Mushroom convert this lignocellulosic substrates
using lignocellulosic enzymes edible fruiting bodies [23]. As a result, mushroom
cultivation can be regarded as a significant biotechnological approach for reducing
and valorizing agro-industrial waste. Not only mushroom used for the production
of fruiting bodies for food but also used as bioremediatory agent [24, 25].
Mushrooms and their enzymes may be an efficient alternative for the
bioremediation of resistant contaminants. Mushroom ability to breakdown and
mineralize hazardous substances such as polycyclic aromatic hydrocarbons
(PAHSs), atrazine, organophosphorus, and wastewaters seems promising [22].
Pleurotus is a diverse genus of white-rot basidiomycete fungi that is widely known
for its complex enzymatic system and significant lignocellulolytic capability[26].
The bioconversion of lignocellulosic wastes by cultivation of Pleurotus species
provides a chance to use renewable resources in the production of edible, protein-
rich food that will help people in underdeveloped nations maintain food security
[27].

Enzymatic system of mushroom

Lignocellulolytic enzymes: These enzymes are essential for the breakdown of
lignocellulosic biomass and are produced by various mushrooms. These enzymes
convert cellulose, hemicellulose, and lignin, which are complex plant cell wall
constituents, into less complicated substances. The hydrolysis reaction, which
entails the breakage of chemical bonds through the addition of water molecules, is
catalysed by hydrolytic enzymes, also referred to as hydrolases. In simple term
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these enzymes add water to the molecular structure to break down larger molecules
into smaller parts [28]. Hydrolytic enzymes are ubiquitous in nature and essential
for many biological activities [29].

Oxidative enzymes, such as lignin and cellulose, are involved in the breakdown of
organic materials. As part of oxidation-reduction reactions, these enzymes help
molecules transport electrons from one to the other. This procedure is essential for
the decomposition of dead plant matter and the recycling of nutrients in ecosystems.
Cell signalling pathways involve specific oxidative enzymes. Amino acids and fatty
acids are among the many macromolecules that are metabolised by oxidative
enzymes[30].

Cellulase is an enzyme that is essential in the breakdown of cellulose, a complex
carbohydrate that makes up a significant portion of the structural makeup of plant
cell walls. Long strands of glucose molecules connected by beta-1; 4-glycosidic
linkages make up cellulose. Because of this structure, cellulose is very difficult for
most organisms to break down. However, cellulase enzymes are able to dissolve
these linkages, breaking down cellulose into simpler sugars, primarily glucose.
Termites, ruminants, and other animals (such as bacteria, fungi, and some plants)
can all digest cellulose and utilise it as an energy source thanks to this enzymatic
activity[31].

Cellulase known as endoglucanase breaks the internal links between the cellulose
strands, resulting in smaller fragments. Exoglucanases (also known as
cellobiohydrolases) work on the extremities of cellulose chains to release
cellobiose, a glucose dimer. Cellobiose and other oligosaccharides are further
broken down by beta-glucosidase into separate glucose molecules that can be
absorbed and metabolised by the organism. Cellulase enzymes are employed in
industrial settings in the creation of biofuels, the production of paper and textiles,
and the treatment of wastewater[32].

Hemicellulase is an enzyme that is essential to the breakdown of hemicellulose.
The branched polymer known as hemicellulose is made up of several sugar
molecules like glucose, xylose, mannose, and others that are connected by various
kinds of glycosidic linkages. Enzymes called hemicellulases are in charge of
dissolving these linkages and breaking down hemicellulose into less complex sugar
molecules. Xylanase is a typical hemicellulase that is specifically designed to break
down xylan, a significant part of hemicellulose found in plant cell walls. Xylanase
releases xylose and other sugar monomers by breaking the glycosidic linkages in
xylan[33].

Mannans, a different kind of hemicellulose present in various plant materials, are
broken down by the enzyme mannanase. Mannose and other sugar monomers are
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released. Arabinase Arabinose-containing polysaccharides are broken down by
arabinase enzymes, yielding arabinose sugar units. The breakdown of
lignocellulosic biomass requires ligninase enzymes, which are also vital for the
carbon cycle and nutrient recycling in ecosystems. Laccase, Copper-containing
enzymes called laccases reduce molecule oxygen to water in order to catalyse the
oxidation of lignin. By rupturing different chemical bonds within the lignin
structure, they play a crucial part in the breakdown of lignin [34].

Peroxidase, enzymes that oxidise lignin employ hydrogen peroxide as a co-
substrate, including lignin peroxidase and manganese peroxidase. They are noted
for their capacity to disintegrate lignin into smaller pieces. While peroxidases are
engaged in the reduction of hydrogen peroxide and the oxidation of a variety of
substrates, phenol oxidases are predominantly responsible for the oxidation of
phenolic compounds. Biological activities such as plant defence systems, wound
healing, the body's response to oxidative stress, and food browning reactions all
depend on both types of enzymes. [35]

In addition to phenolic compounds, aromatic amines, and diverse non-phenolic
substrates, laccases are enzymes that catalyse the oxidation of a wide variety of
substrates. They participate in activities like the breakdown of environmental
contaminants, lignin degradation, and pigment synthesis. Laccases may oxidise a
wide range of substances and have a broad substrate specificity. They are renowned
for their capacity to oxidise phenolic chemicals in particular. The decomposition of
lignin is facilitated by laccases, which are frequently found in fungus, especially
white rot fungi. They are used in the manufacturing of biofuels and biopolymers as
well as bioremediation, wastewater treatment, and other industrial processes. [36].

Lignin peroxidase predominantly oxidizes lignin, while it can also do so on a
variety of other aromatic chemicals and even certain non-phenolic substrates.
Lignin peroxidase catalyses the oxidative processes by using hydrogen peroxide as
a co-substrate. Highly reactive oxygen radicals are created, including hydroxyl
radicals, which attack and degrade the lignin molecules. Lignin peroxidase, which
is produced by white-rot fungi, is well known for its effectiveness in degrading
lignin. The breakdown of woody plant matter and the recycling of carbon in
ecosystems depend on this process [37]

Manganese peroxidase uses hydrogen peroxide (H202) and manganese ions
(Mn2+) as co-substrates to catalyse the oxidative degradation of lignin. The lignin
molecules are attacked and broken up by the highly reactive oxygen radicals it
generates, such as hydroxyl radicals.
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Figure 4 Enzyme found in mushroom

The demand for mushrooms in diet to fulfil the need for protein has altered the
primarily based diet on legumes and cereals. Also, due to its high nutritional,
mushrooms are now being considered as quality food for health [38]. Numerous
published reports have provided evidence that mushrooms contain diversified
forms of bioactive compounds[39, 40]. Consumers are interested in food that
provides health benefits and promotes the immune system rather than quenching
hunger [41] and hence mushrooms serve the purpose. Macrofungi are nutritionally
dense and advantageous to human health. Due to its ligninolytic and cellulolytic
characteristics Pleurotus spp. are widely investigated white rot fungi and also has
edibility with biological benefits [42].

Vitamins & Minerals in Mushroom: Mushrooms are one of the best sources of
vitamins. Mushrooms’ fruit rich in Vitamin B, (particularly thiamine, riboflavin,
pyridoxine, pantothenic acid, nicotinic acid, nicotinamide, folic acid, and
cobalamin), vit C, and vit D2 [43, 44]. Numerous evidence indicated that P.
ostreatus mushroom is rich in folacin, vitamin B1, and vitamin B3, and low in
vitamin B12, vitamin C, and vitamin B2 [11, 43—47]. Mushrooms, have been
reported to have number of minerals in it; that make them more nutritional valuable
apart from nutritional and medicinal value. Some of the prominent minerals and
their biological functions are:

Potassium: The right electrolyte balance, neuron function, and muscular
contraction all depend on potassium, an essential mineral. Potassium, which is
essential for cardiovascular and overall health, is present in significant amounts in
Pleurotus mushrooms.

Phosphorus: In addition to being an essential part of DNA, RNA, and ATP, the
energy currency of cells, phosphorus is also important for maintaining healthy
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bones. Mushrooms can good amount of phosphorus in their bodies which is needed
for a variety of cellular functions.

Calcium: The fundamental function of calcium is to maintain healthy bones and
teeth. Even while mushrooms don't contain as much calcium as dairy products, they

nonetheless provide a moderate amount of this mineral, supporting general bone
health.

Magnesium: Magnesium is essential for healthy muscle and neuron function, a
stable heart rhythm, and a number of biochemical processes in the body.
Magnesium is modestly present in mushrooms, increasing dietary intake of this
important mineral.

Copper: Collagen is a protein required for strong blood vessels, connective tissues,
and good skin, and copper plays a role in its synthesis. Additionally, it affects
immunological performance and iron metabolism. Small levels of copper are
present in some edible mushrooms, which helps to ensure a healthy intake of this
mineral.

Zinc: The immune system, wound healing, and cell division all depend on zinc. It
also functions in the body as a cofactor for numerous enzymes. Zinc is a trace
mineral also found in some mushrooms that adds to the overall nutritional diversity.

Iron: Iron is important for the blood's ability to transport oxygen and is involved
in the synthesis of energy. Although the iron content of mushrooms is not as high
as that of some sources derived from animals, it still makes a small contribution to
dietary iron intake, particularly in diets high in plant-based foods. It's important to
remember that depending on factors like the growing environment, cultivation
practises, and mushroom maturity, the mineral content of mushrooms might
change. Including a range of mineral-rich foods in diet, such as Pleurotus
mushrooms, can help to get the vital minerals that body need to support body's
many physiological processes [4, 6].

Protein: Proteins are not all the same. They differ according on their origin (animal
or vegetable), amino acid composition (especially the relative quantity of essential
amino acids), digestibility, texture, and so on. Good grade proteins are ones that are
easily digestible and contain the essential amino acids in sufficient quantities to
meet human needs [48]. The nutritive value of a protein depends upon its capacity
to provide nitrogen and amino acids in adequate amounts to meet the requirements
of an organism Although mushrooms are high in protein, few of these proteins have
been identified and even fewer have been characterised. In many developing
countries due to their religious belief, they prefer vegan source of food for protein
hence mushroom could be a better option for them [49].
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Table 1 Comparative analysis of protein content in different food source

References

Protein Source Amount per 100 gm

<

Chicken

Table 2 Comparative analysis of amino acids in different mushroom studies

Mushroom ) i ) ) L. ) Trypto Phenylala
A Valine Leucine Isoleucine | Threonine | Methionine Lysine )

species phan nine

Agaricus 2.5 7.5 4.5 5.5 0.9 9.1 42 2.0

bisporus

Lentinus 3.7 7.9 49 59 1.9 39 59 Nd

edodes
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Coprinopsis 0.5 248 0 21 0.6 1.4 0

cinerea

Volvariella 54 4.5 34 3.5 1.1 7.1 2.6 1.5
volvacea

Pleurotus 6.9 7.5 52 6.1 3.0 9.9 35 1.1
florida

Pleurotus 0.91 1.13 0.62 1.10 0.28 0.71 0.73 0.15
ostreatus

Pleurotus 0.98 1.3 0.75 0.98 0.34 0.78 0.86 0.09
sajor-caju

ssNote: data presented as grams of amino acid per 100 grams of sample. Source:
(Patil et al., 2014)

*Values are expressed on dry weight basis (??g/100 grams of sample).
Nd = not determined

Lectins Mushroom: Lectins are ubiquitous non-enzymatic proteins that selectively
bind carbohydrates with great specificity and participate in a variety of key
biological recognition processes. Because of their ability to recognise and interact
with glycoproteins and other sugar moieties in a reversible manner, lectins are
engaged in a variety of critical biological tasks such as cell-cell recognition, cell
adhesion, symbiosis with microbes, and innate immune response against pathogens
[51].

Carbohydrates: Among the various nutrients of mushroom, polysaccharides or
polysaccharide— protein complexes contribute mostly to the bioactivities of
mushroom such as chitin, glycogen and B-glucans. Extensive studies have been
focused on the health benefits of B-glucans, which is also largely found in many
types of mushrooms. Moreover, the bioactivities of mushroom polysaccharides are
closely related to their special structural characteristics [52] with B-glucan from
oats and barley (e.g., lowering cholesterol and blood sugar). Often, the B-glucans
produced by specific mushroom species have specific names such as ganoderan
(Ganodema lucidum), grifolan (Grifola fondosa), lentinan (Lentinus edodes),
pleuran (Pleurotus ostreatus) and schizophylan (Schizophyllum commune). Apart
from the immunomodulatory properties reported, mushrooms’ B-glucans have also
been documented to have anti-bacterial , anti-viral and radioprotective activities
[53]. Some Pleurotus species can selectively remove lignin from nonwoody
lignocellulosic materials, as demonstrated in C. subvermispora growing on wood.
These species have been studied for the biological synthesis of cellulose and
biofuels from wheat straw, a plentiful plant feedstock for lignocellulose
biorefineries. The primary components of lignocellulose are cellulose,
hemicelluloses, and lignin [33]. Cellulose is a linear biopolymer composed of
anhydroglucopyranose (glucose) molecules linked by -1,4-glycosidic linkages.
Hemicelluloses are heterogeneous polymers composed of pentoses (such as xylose
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and arabinose), hexoses (mostly mannose, with less glucose and galactose), and
sugar acids [54]. Lignin is the second most abundant lignocellulose biopolymer.
Lignin typically comprises three aromatic alcohol precursors: coniferyl, sinapyl,
and p-coumaryl alcohol. These precursors, in turn, produce the lignin molecule's
guaiacyl-(G), syringyl-(S), and p-hydroxyphenyl (H) subunits. The subunits ratio,
and thus the lignin composition, differs amongst plant groupings. By connecting to
both hemicellulose and cellulose, lignin acts as a barrier to any solutions or
enzymes. This stops lignocellulolytic enzymes from penetrating the internal
lignocellulosic structure [34]. The removal of lignin by physical and chemical
methods is an energy-intensive process due to the structural complexity of
lignocellulose. White rot fungi (WRF) are the most efficient lignin degraders found
in nature. These fungi primarily produce lignin peroxidase (LiP), manganese
dependent peroxidase (MnP), and laccase as ligninolytic enzymes [55].

Beta-glucans are polysaccharide or dietary fibre groups made up of D-glucose
monomers joined by (1 — 3), (1 — 4) or (1 — 6) glycosidic linkages. Beta-glucans
occur naturally in the cell walls of bacteria, fungus, algae, and cereal grains such as
oat and barley. However, the connections between the D-glucose monomers change
between beta-glucan sources (Zhang et al., 2019). Cereal beta-glucans have a
combination of (1 — 3) and (I — 4) glycosidic linkages. In mushrooms, beta-
glucans have a linear (1 — 3) backbone with (1 — 6) linked glucose branches
attached. Furthermore, beta-glucans found in yeasts, seaweeds, and bacteria have
varying structural forms and branching, with curdlan, derived from Agrobacterium,
having the simplest structure, consisting exclusively of unbranched (I — 3)
glycosidic linkages (Fakharany et al., 2010). Beta-glucans' biological activity is
determined by changes in their form, structure, and molecular weight. Cereal beta-
glucans (dietary fibres) have been shown to have physicochemical features such as
reactive oxygen species (ROS) scavenging activity and the ability to decrease
serum cholesterol and improve gut microbiota [58]. These features are related to
the mixing of solely the (I — 3) and (1 — 4) glycosidic linkages, which makes
them resistant to absorption and digestion in the human small intestine. The effects
of beta-glucans with (1 — 6) branching, such as fungal or bacterial glucans, are
associated with the activation/inactivation of specific receptors such as dectin-1
(mostly insoluble beta-glucans), complement receptor 3 (CR3), or toll-like receptor
2 (TLR2) (mostly water-soluble glucans) [59]. Furthermore, the amount and
quantities of beta-glucans in fungus are mostly governed by their genetic makeup,
which varies between species and even cultivars. Fungal glucans influence the
mucosal immune system in the gastrointestinal tract after consumption [60]. Beta-
glucans are taken up by microfold cells (M cells), which are found in Peyer's
patches in the small intestine. M cells then present the antigen or beta-glucan to
immune cells such as macrophages and dendritic cells at their basal surfaces [61].
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In this case, beta-glucan particles bind to macrophages via dectin-1, the major
receptor for most insoluble beta-glucans. Dectin-1 then stimulates the release of
pro-inflammatory cytokines via nuclear factor kappa-B (NF-B) and many
interrelated inflammatory and immunoregulatory mechanisms such as chemokines
is and chemotaxis [62].

Pleuran, a polysaccharide extracted from pearl oyster mushrooms, is an example
of a polysaccharide that has been produced as a dietary supplement to enhance the
immune system and alleviate the initial signs of tiredness and fatigue in adults and
children [63]. Aside from these formulations, the edible mushrooms shiitake
(Lentinula edodes) and pearl oyster mushroom (Pleurotus ostreatus) are important
sources of beta-glucans in the diet [64].

Fatty acids: Despite of carbohydrate and proteins Pleurotus spp. do include
important fatty acids including linoleic, oleic, and linolenic in their lipid profiles—
typically as the main constituents. As a result, mushrooms have an advantage over
other foods of both vegetal and animal origin in that they contain significant levels
of Poly Unsaturated Fatty Acid (PUFA) [65].While saturated fatty acid (SFA)
content is often low, mushrooms routinely have higher PUFA contents than chicken
breast, beef and pork intramuscular fat, and other animal products that are
consumed widely worldwide. Consuming mushrooms is a significant cholesterol-
free protein, fibre, and fat alternative for meat-based items that yet maintains
nutritious qualities in the face of restrictive diets like vegetarianism and veganism.
In addition, mushrooms are abundant in bioactive chemicals, have low area and
water requirements, and are relatively simple to cultivate.

Table 3 Percentage of some fatty acids (g in 100 g of total fatty acids) in

common fat/protein food Source: [65]

Myristic | Palmitic Stearic Linoleic | a linoleic Eicosenoic
Palmitoleic Oleic acid Arachidic ;
Sources acid acid acid acid acid acid SFA | MUFA | PUFA
acid C16:1 C18:1n-9 acid C20:0
| Cl6 C18 ClB:2n6 | Clidnd 2l 1

Abisporus | 038 1402|042 6.54 2058 4387 |30 3.16 0.08 30311 2147 479

Olive 00 1210|080 260 7250 940 0.60 04 nd 1530 7380 | 10.00
Peamut 0.10 10.40 0.20 3.00 4790 3030 {040 1.20 nd 18.30 | 49.60 | 30.80
Cattle muscle | 2.50 219 400 1240|3750 350 120 nd nd 4530 1 4510 | 7.60
Chicken breast | 0.77 2234 pVL 8.04 30.44 25.13 124 0.1 0.35 321413526 | 2911
Pork

intramuscular | 1.05 277 (313 1031|3087 1002|045 nd 0.73 388 | 4863 | 1418

fat

P.ostreatus 0.18 534 (.22 238 41 2954|1167 022 0.062 | 0.031 | 0.123
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There are numerous fatty acids found in edible mushrooms, each of which has a
unique biological purpose and potential health advantages. Edible mushrooms don't
have a lot of fat compared to other meals, but the fatty acids they do have can
increase their nutritional and therapeutic benefits[66].

The omega-6 fatty acid linoleic acid: Linoleic acid serves a biological purpose
because it is an important fatty acid that the body cannot make on its own and must
therefore be taken from food. It is a building block for cell membranes and a
precursor for the creation of other crucial fatty acids. Linoleic acid needs to be
consumed in sufficient amounts for good health.

Palmitic acid, a saturated fatty acid that is frequently present in both animal and
plant fats, serves a biological purpose. It participates in energy storage and is a
crucial part of cell membranes. Although palmitic acid is a common dietary
component, excessive consumption of saturated fats, which includes palmitic acid,
is linked to an elevated risk of cardiovascular disease. However, it is not necessarily
hazardous when done in moderation[67].

Oleic acid, a monounsaturated fatty acid that is prevalent in oyster mushrooms,
serves a biological purpose. It is a part of cell membranes and takes part in a number
of cellular functions. Oleic acid is well-known for having heart-healthy
characteristics. It can lower the risk of cardiovascular illnesses and lower LDL
cholesterol levels. Additionally, it contains anti-inflammatory properties and might
improve general health [68].

Stearic acid, a saturated fatty acid included in many foods, including oyster
mushrooms, has a biological purpose. It is utilised to create other lipids in the body
and is involved in energy metabolism. Because stearic acid does not increase LDL
cholesterol levels, it is thought to be less dangerous than some other saturated fats.
On heart health, it might have a neutral or even slightly positive impact[69].

Dietary fibre: Dietary fibre (also known as roughage in Commonwealth English)
is the food that cannot be entirely broken down by human digestive enzymes.
Dietary fibres vary in chemical composition and can be classified broadly based on
their solubility, viscosity, and fermentability, all of which influence how fibres are
metabolised in the body. There are two types of dietary fibre: soluble fibre and
insoluble fibre. A diet high in fibre consumption is generally connected with
improved health and a lower risk of a variety of diseases. Dietary fibre is made up
of non-starch polysaccharides and other components such cellulose, resistant
starch, resistant dextrins, inulin, lignins, chitins (in fungi), pectins, beta-glucans,
and others [70]. The human gastrointestinal tract (GIT) has one of the most complex
ecosystems on the planet, with a wide community of microbial occupants co-
evolving over time. The low content of the dietary fibre in diet is one of the most
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important factors on the change of an individual's gut microbial pattern in humans
[71]. The rise of the low-fibre Western diet is linked to an increase in the prevalence
of various colon & Cardiovascular related diseases. Numerous approaches, such as
faecal microbial transplants (FMT), are being developed to change current
microbial populations in the GIT to provide health advantages and disease
preventive strategies. Dietary fibre intervention is a simple and affordable
technique for modifying the microbiome to improve health status. Fibre has long
been thought to play a significant role in metabolic regulation and the prevention
of chronic gastroenterological disorders [72]. “Not all fibers can be classified as
prebiotic; however, most prebiotics can be classified as dietary fibers”[73].
Microbiota of gastrointestinal can provide health benefit by consuming prebiotics
in diet [73].

Soluble dietary Both fibre Insoluble dietary
fibre types fibre

) 2

Il f— [l

Pear
Orange
Strawberry

Green beans
Mushrooms
Carrots
Nuts
Oats

Figure 5 Type of Dietary fibre found in different food and their comparative source

Mushrooms contain multiple bioactive compounds of which dietary fibre is a
representative type. Mushrooms are an excellent source of dietary fibre.
Mushrooms are underutilised in comparison to other traditional sources of dietary
fibre, such as grains, legumes, fruits, and vegetables. Consuming edible mushrooms
as part of a daily diet can offer 25% of the necessary dietary fibre intake. Dietary
fibre was described by the American Association of Cereal Chemists (AACC) in
2001 as "the edible part of plants or analogous carbohydrates that resists digestion
and absorption by the human small intestine and is fully or partially fermented in
the large intestine”(Zhao et al., 2022). P. ostreatus has around twice as many
glucans as A. bisporus, a dietary fibre that is gaining popularity because to its
function in the prevention of insulin resistance, dyslipidemia, hypertension, and
obesity [20]. The ability of glucans to produce very viscous solutions in the human
gastrointestinal tract, as well as their fermentability, are attributed to play a crucial
part in their health-related advantages, which are well documented from research
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with oats and barley glucans. P. ostreatus -glucans are side-chain/branched
(1,3;1,6) polysaccharides, as opposed to linear (1,3;1,4) -glucans in oat and barley
[20]. This structural characteristic may be advantageous for effects attributed to an
increase in chymus viscosity since the -1,6-linked glucose side chain may boost the
molecule's solubility [75]. Many research has been conducted in order to discover
a link between the prevalence of colorectal cancer and dietary fibre consumption.
Dietary fibre dilutes faecal carcinogen and procarcinogen concentrations, providing
a good theoretical foundation for this link. Furthermore, it shortens the residence
period of carcinogens in the lower gastrointestinal tract, lowering their absorption
[76].

Increased faecal
bulk/laxation
&Positive
modulation of
colonic

microflora
Increased Reduced total
colonic and/or LDL
fermentation/sho serum
rt chain fatty cholesterol

acid production levels

Health
effects of
dietary
fiber

Attenuation of
postprandial
glycaemia/insuli
naemia

A protective role
in the prevention
of colon cancer

Reduced blood
pressure
&Increased
satiety

Figure 6 Different health benefit of Dietary fiber

Whole grain dietary fibre can be digested by bacterial enzymes in the human colon
to create SCFA (Single Chain Fatty Acid). SCFA has been proven to protect against
the proliferation of cancer cells. According to a meta-analysis conducted to assess
the relationship between dietary fibre and colorectal cancer incidence, increasing
cereal dietary fibre intake by roughly 10 g/day is related with a 9% reduction in
colorectal cancer risk. Inflammatory bowel disease (IBD) is a chronic condition
that causes pain in the small and large intestines. Crohn's disease and ulcerative
colitis are the most common IBDs [77]. Mushroom stems typically contain more
nutritional fibre than mushroom caps. Oyster mushroom stem and shiitake stem
contained more insoluble and total dietary fibre than the other groups.

Table 4 Soluble dietary fibre Vs Insoluble dietary fibre [78]

S.No. | Soluble dietary fibre Insoluble dietary fibre
1. Soluble fiber is dietary fibre Insoluble fibre is also dietary
fibre
2. Dissolves in water into a gel-like Doesn’t dissolve in water and
substance in the colon. move through the gut.
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3. Include plant pectin and gumes. Include plant cellulose and
hemicellulose.

4. Feeds beneficial gut bacteria. Prevents constipation.

5. Lessen diahorrea. Lowers diverticular disease,

colon folds/ pockets,
heamorrhoids, colorectal cancer.

6. Helps manage weight. Slow down carb/ sugar
absorption.

Metabolites of Mushroom

Mushrooms are popular for their health benefits due to their high protein, low fat,
and low energy content. They are rich in minerals like iron and phosphorus, and
vitamins such as riboflavin, thiamine, niacin, and ascorbic acid. Additionally,
mushrooms contain bioactive compounds like terpenoids, acids, alkaloids,
polyphenols, sterols, and polysaccharides like B-glucans and glycoproteins [79].
Because mushrooms contain biologically active substances, they can protect the
liver, boost the immune system, fight cancer and viruses, and lower cholesterol.
Their low fat and high fiber content make them effective in preventing
cardiovascular diseases. Additionally, they are rich in natural antioxidants, which
help reduce oxidative damage [80].

Beta- glucan
Bioactive
compounds
of oyster :

Phenolic / l
compounds Glycoproteins
Proteoglycans

Figure 7 Different bioactive compounds of oyster mushroom

Mevinolin, commonly known as lovastatin, inhibits 3-hydroxy-3-methylglutaryl
coenzyme A (HMG-COA) reductase and is thought to have hypolipidemic effects
via reducing cholesterol production [30]. Furthermore, numerous bioactive
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peptides derived from P. ostreatus in vitro digestion have been demonstrated to
inhibit the angiotensin converting enzyme. This could lower blood pressure (BP),
assuming that such effects occur in vivo. Furthermore, P. ostreatus contains a high
concentration of phenolic chemicals [81].

Fungal beta-glucans are bioactive molecules with immunomodulating properties.
Insights into the effects and function of beta- glucans, which have been used in
traditional Chinese medicine for centuries, advances with the help of modern
immunological and biotechnological methods[82].
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Figure 8 Edible mushroom their bioactive compound and its potential health
benefit.
Overview of Toxic Mushroom

Though mushrooms are the source of nutrition and have medicinal properties, but
some mushrooms are toxic and poisonous. It can be said that “mushroom are
beneficial but all mushrooms are not beneficial.

Mushrooms are fruiting bodies that can be visible, approximately 100,000 fungi
have been known and it is estimated that nearly 800 new species are named each
year [83, 84]. The toxicity of different mushrooms within the same genus may vary
greatly. For example, the genus Amanita contains seven sections: two sections
contain non-toxic mushrooms, and the remaining sections contain some poisonous
species. Within this genus, the various poisonous species contain different toxins
and produce different clinical syndromes. There are about 70 to 80 types of
mushrooms that are poisonous to humans. Many of these mushrooms have harmful
chemicals like muscarine, agaricine, and phalline. Some of the most common
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poisonous mushrooms are Amanita muscaria, Amanita phalloides, and the four
white Amanita species known as destroying angels [84].

” .
P /manita verng Amanita arocheae 3 Amanita bisporigera Amonito smithiono

Figure 9 Some common poisonous mushroom

Table S Mushroom Poisoning in vital organ

Sr. No. | Name of Class Organ affected | Remarks
mushroom

1. A. muscaria (fly Agaricomycetes | Hallucingenic True cosmopolitan
agaric) Properties species

2. A. phalloides (the Agaricomycetes | Liver, Kidney It has been involved
death cap) in the majority of

human deaths from
mushroom poisoning.

3. Gyromitra Pezizomycetes Liver, CNS Known as False
(Helvella) Morels
esculenta

4. Amanita Agaricomycetes | CNS Illegal to buy
pantherina
(Panther
mushroom)

5. Validae (Amanita | Agaricomycetes | Liver, Kidney It grows in silicate
citrina(false death soil in summer and
cap) autmumn months.

6. Lepidella (Amanita | Agaricomycetes | Kidney Found on soil in
smithiana (North coniferous and
American broadleaved
Lepidella) woodland in North

America.
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7. Amidella (Amanita | Agaricomycets Kidney Produce an
proxima inebriating syndrome
(Mediterranean
Amidella)

8. Entoloma(Pink Agaricomycetes | CNS Responsible for a
gilled mushroom) number of poisonings

over the years in
Europe and North
America, and
Entoloma
rhodopolium in
Japan.

9. Inocybe Agaricomycetes | CNS Members of Inocybe

are mycorrhizal.

10. Inospermae Agaricomycetes | CNS Deadly fibre cap,
rubescens brick-red tear

mushroom or red-
staining /nocybe

11. Clitocybe Agaricomycetes | CNS The small white

Clitocybe species
contain muscarine in
dangerous amounts.

12. Tricholomapardinu | Agaricomycetes | Stomach Unknown mycotoxin
m present in it.

13. Tricholoma Agaricomycetes | muscles Genus Tricholoma
equestre ( Yellow generally forms
knight) ectomycorrhiza with

pine trees.

14. Hypholoma Agaricomycetes | Liver, Kidney Saprotrophic small
fasciculare, gill fungus.

(sulphur tuft or
clustered
woodlover)

15. Paxillus involutus | Agaricomycetes | Kidney, Ectomycorrhizal
(brown roll-rim, stomach, Liver relationships with a
common roll-rim) number of coniferous

and deciduous tree
species

16. Rubroboletus Agaricomycetes | Stomach, Widely distributed
satanas (Satan's Intestine throughout the
bolete or the temperate zone,
Devil's bolete) forming

Ectomycorrhizal

associations with oak
(Quercus) and sweet
chestnut (Castanea)
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17. Hebeloma Agaricomycetes | Abdomen found in leaf litter
crustuliniforme
(poison pie or fairy
cakes)

18. Russula emetic Agaricomycetes | Stomach Mycorrhizal
(sickener, emetic association with
russula, or conifers, especially
vomiting russula) pine.

19. Agaricus hondensis | Agaricomycetes | Abdomen Saprobic species
(felt-ringed
agaricus)

20. Agaricus Agaricomycetes | Immune system Saprobic species
californicus,

Source: [85]

Poisonous Substances in Mushroom

A large number of potent toxins from mushrooms have been worked out that even
consumed in less amount would be dangerous to human health [86]. The toxins of
mushroom have been divided into seven categories a)amatoxins ( that are
cyclopeptides), b) orellanus, ¢) gyromitrin (monomethylhydrazine in chemical
nature), d) muscarine, e) ibotenic acid, f) psilocybin, and g) coprine [86]. All
amatoxin-containing fungi are found within the family Amanitaceae [87]. Among
all amatoxins alpha-amatoxine is the most potent amatoxin recognized among the
nine know amatoxin. Common symptoms of amatoxin poisoning include ataxia,
motor depression, euphoria, dizziness, gastrointestinal issues, drowsiness, muscle
twitches, and mood changes. Amatoxins work by inhibiting RNA polymerase-II,
which reduces protein synthesis and leads to cell death. Treatment mainly involves
managing symptoms with medications like phenobarbitone or benzodiazepines for
seizures, and detoxification is crucial early on. Severe cases may require liver
transplantation[88].

Gyromitrin is an unstable, oxidizable liquid at room temperature found in some
species of Gyromitra mushrooms. Ingesting or even inhaling vapours from cooking
these mushrooms can be toxic. In the stomach, gyromitrin breaks down into
compounds that can cause convulsions, cell damage, and irritation [88]
carcinogenesis is another adverse effect of gyromitrin. After 8-12 hrs of ingestion,
symptoms start. In such cases, pyridoxine is used as an antidote.

Coprine- is another toxin commonly found in Coprinus spp. and when mushrooms
consumed that contain coprine with alcohol may cause addiction (Warrell et al.,
2013). Antidote for coprine is yet not known.

Muscarine- majorly found in the Amanita muscaria, some species of Clitocybe and
Inocybe also contain muscarine that shows symptom called as muscarinic
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syndrome. Extensive medical treatment is sought for muscarinic syndrome some
time bradycardia and even collapse may occur in severe cases of intoxication with
this poison [86]. Most patients recover within 24 hours, unless their heart has
stopped and they can't be revived. Symptomatic treatment is advised for this
condition, and atropine is recommended to counteract the muscarinic effects.
Poisonous mushrooms like Amanita muscaria and Tricholoma muscarium contain
muscimol, which affects the central nervous system and can cause paralysis about
20-22 minutes after ingestion. Muscimol can also act as an insecticide capable of
killing flies. Physostigmine is used as an antidote [91].

Psilocybin is prevalent in mushrooms belonging to the genus Psilocybe, with
symptoms of toxicity typically emerging within 30 minutes of ingestion. Common
effects of psilocybin intoxication include hypertension, tachycardia, visual
disturbances, nausea, anxiety, fatigue, vertigo, dilated pupils, motor incoordination,
and disorientation. These toxicity-related issues generally resolve completely
within 4 to 12 hours after ingestion [92]. Hospitalization is typically unnecessary
following psilocybin mushroom intoxication, and myocardial infarction in adults is
rare. However, in children, more severe effects such as coma, hyperthermia, and
seizures can occur. Mushrooms containing the indole derivative psilocin often
exhibit a blue coloration. Symptoms of psilocin toxicity may include muscle
contractions or spasms, anxiety, impaired comprehension, vivid visual
hallucinations, and auditory hallucinations. Psilocin is another toxin found in many
mushrooms like Panaeolus spp. Chlorpromazine is used as an antidote[86].

Orellanine- is a heat-stable bipyridine N-oxide. The cyclopeptide orellanine is
present in some Cortinarius spp. which are nephrotoxic. Quinone compounds can
build up in kidney tissue because of the oxidation of orellanine. When these
quinones bind to biological structures, they can damage cells. Symptoms of
orellanine toxicity usually appear 2 to 20 days after ingestion and include nausea,
stomach pain, and vomiting in the early stages. Later, symptoms can include chills,
extreme thirst, and changes in urine production, such as reduced or increased
urination or even no urination at all. Hemodialysis is typically used to help improve
kidney function gradually. Laboratory studies show that orellanine can create
harmful oxygen radicals at the site of damage by affecting iron and/or through
redox cycling. It's also been found that a metabolite of orellanine can stop proteins
from being made in cells [86].

Virotoxins are single-ring peptides with biological effects similar to those of
phallotoxins. They have primarily been found in mushrooms from Europe and
North America. Toxovirin, isolated from A. virosa, does not have mono- and
diamino-oxidase activity but shows high oxidase activity for certain amino acids.
This toxin is chemically and structurally akin to toxophallin from A4. phalloides.
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The monocyclic peptide viroidin was first identified in 4. virosa in 2016. In
addition to 4. phalloides and A. virosa, other Amanita species like 4. bisporigera
and A4. verna also produce toxic peptides, including amatoxins, phallotoxins, and
virotoxins [93].

Simple Methods for identifying Poisonous Mushroom

Mushroom poisoning is a public health problem. People and health care providers
must be educated about this poison.

The species of mushrooms are numerous, and there are various clinical
presentations depending on the ingested species.

Table 6: Quick method to recognize Poisonous and Edible Mushroom

Poisonous Mushroom Edible Mushroom

When you cut the mushroom, it turns | When you cut the mushroom, it does
either green or purple. not stain green or purple.

When you taste a piece of the When you taste a piece of the
mushroom, it burns or stings the mushroom, it does not burn or sting the
tongue. tongue.

Poisonous mushrooms have bad Edible mushrooms have pleasant
odour. odour.

It tastes bitter. It has sweet taste.

There is no presence of worms. There is presence of worms.

There is presence of scales on the There is no scale on the cap.

cap.

Source: [94]

Mushroom product and its post-harvest management

Storage of mushroom after harvesting is a challenging task since the shelf life of

harvested mushroom is short live. The shelf-life time of the fruiting body vary from
mushroom to mushroom therefore, different method has been developed to
protected harvest mushroom from deteriorations. The factor involve in
deterioration are water contain of mushroom, temperature, humidity, enzyme
activities and microbial infection. Different techniques and methods have been
proposed to increase the shelf-life time and storage durability.

Some of them are:
e (Canning

e Drying

e Freezing
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e Pickling
e Preparing different mushroom products
e Steeping Preservation of Mushrooms

The market potential of mushroom in India is gradually rising since the outbreak of
the pandemic Covid-19 and awareness and promotion of mushroom benefit among
the people. Different products now being made available in market. The products
are available in different online marketing platform as well as in retailer shop. Some
of the products of the mushroom are given below:

e Mushroom soup

e Mushroom biscuit

e Mushroom badi

e Mushroom fortified instant noodles
e Mushroom nuggets

e Mushroom papad

e Mushroom soap

e Mushroom barfi

e Mushroom chips

e Mushroom candy

e Mushroom Based Vegetarian Sausages
e Mushroom corn extrudates

e Mushroom fortified cake

e Different cosmetic

e Other conventional products

QR SIGMAZ,
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Figure 10 Different products of mushroom available in mushroom
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Marketing of Mushrooms

Marketing is the most important consideration for the success of any firm as far as
the mushroom’s marketing are concerned, if we can’t sell our mushrooms at a price
that ensures a reasonable profit margin, we don’t want to invest in this enterprise.
So, it is necessary that a good cultivar of mushroom should be well familiar with
their marketing management.

Marketing management is a total system of business activities designed to plan,
price, promotion, and distribute want to satisfying products, services and ideas to
target markets in order to achieve organizational objectives

Feed Back

Marketing Marketing Marketing
Opportunit Strategies Action
Plans

Marketing
Objectives

Marketing
Capabilities

Figure 11 Strategies for marketing management process

Objectives of Marketing Management
» The size, extent and future potential of market.
» The factors governing the purchasing decisions of the consumers.

» The collection of the data about users opinion about the idealness of the
product and use this as pointer to the future trend.

» The investigations about the possible new application as of the product.
» The judgement about the threat and its extent of competition and
» The development of optimum effective methods.

These are some techniques which are needed for Management of Mushroom
Marketing

> Intellectual skill
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» communication skill

» Organization understanding skill
» Decision making skill
>

Motivation skill

Market communication

Market (the circle for
exchange)

Body of sellers Body of buyers

 —

Flow of product Flow of
(Mushrooms) Money
¢ Feedback information (satisfaction or

Dissatisfaction)

Figure 12 Depicting a simple marketing system

Need of the Mushroom’s Marketing

Mushrooms have various nutraceutical, pharmaceutical, cosmeceutical and
medicinal properties. But a number of people of our country are unknown with their
health increasing properties. So, the main target of mushroom’s marketing is may
enable to popularize the mushrooms as potential food and medicines. Besides this,
their cultivation may be helpful to provide employment and management of organic
waste.

Marketing strategy: Marketing strategy is the set of objectives, policies and rules
that guide the firm’s marketing efforts. Marketing mix, market segmentation and
distribution strategy are included in it.

Marketing mix: Marketing mix is a set of numerous tools that the firm or
marketers use to elicit desired responses from their target market. These tools
classified by Mc Carthy into four broad groups that he called the 4P’s of
marketing.

These elements of marketing mix (4P’s) discussed below.

Product- it is a bundle of satisfactions, fulfilling the number of needs of targeted
customers. The variables are quality, features, brand name, packaging, size etc.
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Market

Figure 13 Showing different markets for product

Price activities—This is the amount the customer pays for the product. The
deciding factors are target customers, cost, competition, etc.

Study Consumer Integrate Pricing with
Behavior —> Marketing Mix
—>
Select Determining
L Strategic Price
Identify Relate Cost —
Competition and Demand

Figure 14 Different price deciding factors for the product

Promotional activities — Advertisement is the major promotional activity
industry. The various sources are sign boards, newspapers and periodicals,
sponsored programme on radio and T.V.

Place- Place of availability like cooperative stores, nearby shops and general stores
in main markets. —

—_
—

Retailers H Wholesalers |

Consumers

Figure 15 Showing the chain of distribution of products from the manufacturer to consumers
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Dr. Bob Lauterborn [95] opines that 4P’s represent the seller’s view of marketing
tools to influence buyers. From a buyer point of view, each marketing tool is
designed to deliever a customer benefit. He suggests 4P’s corresponds to 4C’s e.g.
Product — Customer solution, Price-Customer cost, Place- Convenience,
Promotion- Communication

Market segmentation: “Market segmentation is the process of identifying group
of buyers with different buying desires or requirements.”

Their conception lies on various bases; important one’s are listed below.
e Demographic basis like age, family size, education, occupation etc.
e Social class source of income, type of house, residential area etc.

e Family life cycle young, married/unmarried family size, age of youngest
child, number of children in family etc.

e Psycholographic basis mode of living etc.
e Others like brand loyality etc.
Goals of the mushroom marketing:
e Maximise consumption of the mushrooms.
e Maximise satisfaction of mushroom’s consumers.
e Maximise choice.
e Maximise life quality
The market potential and future prospect of Mushroom

Pleurotus is an important genus of basidiomycetes, especially; those occurring in
the subtropics and tropics, which occupy the third position in the production of
edible mushrooms. Pleurotus spp. can be easily cultivated due to their ability to
colonise and degrade a wide variety of substrates containing cellulose,
hemicellulose and lignin, using them in their own development. these species have
a quick mycelium growth and fruiting, and a low cost of culture. For these reasons,
as well as their well-known nutritional and functional characteristics, Pleurotus
spp. have become very interesting from a commercial point of view [96].

Conclusion

Mushrooms are rich in minerals, nutrition, pharmaceutical active compound, and
many others substance that can be exploited commercially, the potential of
mushroom to use lignocellulosic and convert to edible food is highly praised. Now
a days mushroom is being used as a source of fortifying agent in preparation of
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nutrient rich value-added food products. Bioprospecting of mushroom now
becoming new venture for establishing market and entrepreneurship. Many
mushroom yet to be explore for their beneficial effects. Biochemical of mushroom
investigation will result in the production of new pharmaceutical drug. Mushroom
have multidisciplinary aspect, merging relevant discipline will boost the
bioprospecting potential of mushroom. In this article we have tried to reflect the
ability of mushroom in diverse aspect of life and field ranging from the edible
mushroom, mineral content, amino acid, enzymes, etc., along with the market
strategies. Thus, after referring number of the research, we presumed that the
revolution for quality food and to attain the zero hunger goals set by UN mushroom
could be one of the components with sustainable approach.
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Abstract: Geographical Indications (Gls) play a crucial role in protecting products
that are uniquely associated with a specific region, ensuring their authenticity and
economic value. Madhya Pradesh, known for its rich cultural heritage and
traditional craftsmanship, has several products registered under the GI framework,
while many others are in the process of obtaining recognition. This research
explores the significance of Gls in Madhya Pradesh, providing a comprehensive
overview of the 18 registered GI products along with details of three GI logos.
Additionally, it highlights 27 products currently under the GI application process.
The study also examines key challenges such as GI infringement, counterfeiting,
and unauthorized use, which threaten the credibility of Gl-certified goods.
Furthermore, it discusses legal provisions, enforcement mechanisms, and potential
remedies to safeguard these products. Strengthening protection strategies and
enhancing awareness among producers and consumers are essential for preserving

the integrity of GI-tagged goods in Madhya Pradesh.

Keywords: GI Act 1999, Geographical Indications (GI Tags), IPR, Madhya
Pradesh handloom & handicraft, WIPO.

1. Introduction: Intellectual Property Rights (IPRs) have played a crucial role in
protecting creativity, innovation, and economic assets across civilizations.
Among these, Geographical Indications (Gls) safeguard products with unique
regional characteristics, ensuring authenticity and benefiting local economies
(WIPO,2021). International frameworks like the Paris Convention (1883),
Berne Convention (1886), and the TRIPS Agreement (1994) have strengthened
GI protection globally (Drahos et al., n.d.). India, with its rich cultural and
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agricultural heritage, has a well-established GI framework under the
Geographical Indications of Goods (Registration and Protection) Act (1999).
Notable Indian GIs include Darjeeling tea, Basmati rice, and Chanderi fabric,
reflecting the country’s commitment to preserving traditional knowledge and

promoting economic growth (Jena & Grote, 2010).

Madhya Pradesh, known for its diverse handicrafts, textiles, and agricultural
products, has several registered Gls, including Maheshwari and Chanderi sarees,
Bagh print, and Kadaknath chicken (CII Booklet, 2023). However, despite these
legal protections, GIl-tagged products in the state face challenges such as
unauthorized use, counterfeiting, and market dilution, threatening the livelihoods
of artisans and farmers. The lack of awareness, weak enforcement mechanisms, and
the growing influence of digital markets further complicate GI protection (Bartoli

et al., 2021).

This research paper explores the current status of GIs in Madhya Pradesh,
highlighting key challenges related to infringement and the effectiveness of existing
legal frameworks. It also examines strategic measures for strengthening GI
protection, including policy interventions, market regulation, and community-
driven initiatives. By addressing these challenges, Madhya Pradesh can enhance

the economic potential of its GI products while preserving its cultural heritage.

2. Geographical Indications an Overview

GI is a name associated with a product for its reputation, special traits, popularity
and quality built over decades and the place from where the product originates
(WIPO, n.d). Human skills, raw materials, practices, production methods, climate
and other natural factors are responsible for sustained reputation of the product

(Das, 2009).

2.1 Geographical Indications of Goods (Registration and Protection): GI Act,
1999.
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The GI Act, 1999, was introduced in India to provide legal protection for goods
with specific geographical origins and unique qualities (Varnekar & Chutia, 2022).
Prior to this Act, there was no legal mechanism to safeguard such products, leading
to misuse and unfair competition (Bikram, 2014). The Act was designed to comply
with the WTQO's, TRIPS agreement, which mandates protection for GIs (WTO,
1994). Since its enactment, the Act has enabled the registration of numerous Indian
products like Darjeeling Tea, Basmati Rice, and Kancheepuram Silk, helping

preserve traditional goods and boosting regional economies (Das, 2006).
2.2 Methodology for GI Application and Registration

The methodology for GI application and registration follows a structured process
to protect and recognize regional products. It begins with field visits to identify
potential GI products and their beneficiaries, followed by evaluations based on the
eligibility criteria defined under the GI Act, 1999. Surveys and documentation of
product characteristics are conducted, and a legally recognized entity is formed to
represent the beneficiaries. Historical records and evidence of the product's
uniqueness are compiled, and the GI application is drafted in compliance with legal
requirements. The application is then submitted to the GI Registry, where it
undergoes scrutiny. if no objections are raised within four months, the registration
is finalized and published in the Gazette. In the case of opposition, a satisfactory
response must be provided before registration is granted. Once registered, the GI is
protected for 10 years, with the option for renewal every decade (GI Act, 1999).

3. The Status of GI Goods in Madhya Pradesh

Madhya Pradesh accounts for 3.19% of the total GI products in India. The
prestigious GI tag was first awarded to the state's iconic Chanderi sarees in 2005-
06. Since then, a total of 18 products and 3 logos from Madhya Pradesh have been
officially registered under the GI Registry of India. These registered items span
across three distinct categories: handicrafts, foodstuffs, and agricultural products,
as detailed in Table No. 1.

Table 1: Details of GI Applications Registered as on July 26, 2024 in Madhya Pradesh.

Sr. | App. Year
No. | No. | Geographical indications Status Goods
2005
1. 7 | Chanderi sarees Registered | Handicraft | -2006
2008-
2. 97 | Leather toys of Indore Registered | Handicraft | 2009
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Bagh prints of Madhya 2008-
3. 98 | Pradesh Registered | Handicraft | 2009
Bell metal ware of Datia and 2008-
4.| 102 | Tikamgarh Registered | Handicraft | 2009
2012-
5.1 197 | Maheshwar sarees & fabrics | Registered | Handicraft | 2013
Bell metal ware of Datia and 2013-
6.| 388 | Tikamgarh (logo) Registered | Handicraft | 2014
2014-
7.1 399 | Leather toys of Indore (logo) | Registered | Handicraft | 2015
2014-
8.| 434 | Ratlami sev Registered | Food stuff | 2015
Bagh prints of Madhya 2015-
9.1 505 | Pradesh (logo) Registered | Handicraft | 2016
Gond painting of Madhya 2015-
10 701 | Pradesh Registered | Handicraft | 2016
Jhabua Kadaknath black 2018-
11| 378 | chicken meat Registered | Food stuff | 2019
2021-
12| 663 | Balaghat chinnor Registered | Agricultural | 2022
2022-
13| 681 | Morena gajak Registered | Food stuff | 2023
2022-
14/ 707 | Rewa sunderja mango Registered | Agricultural | 2023
2022-
15| 699 | Sharbati gehu Registered | Agricultural | 2023
Wrought iron crafts of 2022-
16| 697 | dindori Registered | Handicraft | 2023
2022-
17 700 | Ujjain batik print Registered | Handicraft | 2023
2022-
18/ 708 | Gwalior handmade carpet Registered | Handicraft | 2023
Waraseoni handloom saree 2022-
19] 709 | & fab Registered | Handicraft | 2023
2022-
20, 710 | Jabalpur stone craft Registered | Handicraft | 2023
Ratlam riyawan lahsun 2023-
21| 813 | (garlic) Registered | Agricultural | 2024

Source: Details of GI Applications Registered as on July 26, 2024,

https://ipindia.gov.in.

A brief description of famous GI products is presented in the following paragraphs.
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3.1 Chanderi Sarees,

Figure 1: Chanderi sarees & GI — Logo

Source: CII Booklet, 2023, p.28.

The Chanderi sarees, granted a GI tag on April 2, 2004, originate from
Chanderi in district Ashok Nagar (M.P). Known for their transparency, intricate
buttis (designs), and delicate texture, Chanderi fabric is hand-woven on looms,
primarily used for women's sarees. The designs are often coated in gold, silver, or
copper, and the fabric's transparency is due to the use of Single Flature quality yarn.
The production process involves skilled dyers dyeing silk yarn, which takes up to
an hour, followed by winding or loosening it on reels. Family members use a
charkha to wind the weft yarn, and the warping and thread joining process can take
3-4 days (CII Booklet, 2023).

Leather Toys of Indore,

Figure 2: Leather Toys of Indore & GI — Logo

Source: CII Booklet, 2023, p. 43.

The Leather Toys of Indore, granted a GI tag on June 13, 2007, originate
from Indore and are known for their realistic depiction of animal movements, such
as a horse running or jumping. The texture of the animal skin is created by applying
pointed tools to wet paper pulp, which is then shaped by hand. These toys are
enhanced with hand-painted details using natural colors to maintain the authenticity
of the skin's appearance. Skilled artisans craft these figures by applying pulp to a
hay mould, adding intricate hand-painted designs to bring out the natural textural
quality (CII Booklet, 2023, p.43 ).
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3.2 Bagh Prints of Madhya Pradesh

Figure 3 : Bagh Prints of Madhya Pradesh & GI—Logo .

Source: CII Booklet, 2023, p.17.

The Bagh Prints of Madhya Pradesh, granted a GI tag on June 13, 2007, are
primarily produced in the Bagh and Kukshi areas of Dhar district. Known for their
traditional geometric patterns, these prints use natural vegetable dyes in black and
red on a white base, creating a distinct and attractive look. The process of making
a Bagh print saree involves mixing black color, ferrous sulfate, tamarind seed
powder, and glue, then cooking and storing the mixture. Each saree takes about
three weeks to complete, with multiple washings and bhatti treatments. The fabric
is boiled in a cauldron to achieve the desired color, with each step performed
meticulously to ensure high-quality results (CII Booklet, 2023).

3.3 Bell Metal Ware of Datia and Tikamgarh

Figure 4 : Bell Metal Ware of Datia and Tikamgarh & GI — Logo from CII
Booklet 2023.

Source: CII Booklet, 2023, p.24.

The Bell Metal Ware of Datia and Tikamgarh, granted a GI tag on July 5,
2007, originates from the Bundelkhand region of Madhya Pradesh. Datia’s bell
metal products are known for their detailed jali work, while Tikamgarh’s pieces are
solid with minimal decoration, using wax on soft stone carvings known as ukhanas.
Artisans create animal figures, deities, and household items by blending metals like
zinc, copper, aluminum, brass, and silver, resulting in rustic finishes with
decorative embellishments (CII Booklet, 2023).
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3.4 Maheshwar Sarees & Fabrics

Figure 5: Maheshwari Saree and Fabric.

Carvings/Structures/Paintings/ Engraved on The Walls of The Fort Built by
Queen Ahilyabai at Maheshwar.

Source: CII Booklet, 2023, p.48

The Maheshwari Saree and Fabric, granted a GI tag on February 8§, 2010,
originates from Maheshwar, located on the banks of the Narmada River in Madhya
Pradesh. Known for its distinctive borders and pallu inspired by Queen Ahilyabai's
fort, these sarees are renowned for their reversible border, identical on both sides.
Produced in the Maheshwar and Karaswad tehsils, skilled weavers use pit or frame
looms with throw shuttles to create these intricate fabrics. The design, set before
weaving, takes 3 to 25 days depending on its complexity. The sarees are woven
using cotton yarn, raw silk, linen, and zari sourced from various production centers
(CII Booklet, 2023).

3.5 Ratlami Sey

Ratlami Sev, granted a GI tag on August 16, 2013, originates from Ratlam
district in northwest Madhya Pradesh. Known for its unique crispiness and spicy
flavor, this light-yellow fried snack is made with groundnut oil, ensuring it
maintains its texture without leaving an oil mark. The preparation involves skilled
labor, with workers manually arranging coal to maintain a consistent oxygen supply
for frying. It takes at least two years of training to perfect the techniques for making
and packaging this traditional delicacy (CII Booklet, 2023).

3.6 Gond Painting of Madhya Pradesh

Fiigure 7: Gond Painting from CII Booklet 2023.

Source: CII Booklet, 2023, p.31.

Gond Painting, granted a GI tag on September 8, 2020, is a distinctive art
form from the Gond tribe, one of central India's largest Adivasi communities,
primarily residing in Patangarh village, Dindori District, Madhya Pradesh. The
artwork reflects the tribe's deep connection with nature and spirituality. Artists use
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paper or canvas to depict folklore, starting with pencil outlines, then filling them
with bright acrylic colors and signature motifs. The paintings are characterized by
dots and lines to create detailed outlines, with vibrant colors and flowing lines
guiding the viewer’s gaze, resulting in a visually captivating narrative (CII Booklet,
2023)

3.7 Jhabua Kadaknath Black Chicken Meat

Jhabua Kadaknath Black Chicken Meat, granted a GI tag on February 8,
2012, is aunique breed native to the Jhabua, Dhar, and Barwani districts of Madhya
Pradesh, and parts of Rajasthan and Gujarat. The Kadaknath chicken is distinct for
its black pigmentation in internal organs and blue-tinted earlobes. Known for its
unique taste, Kadaknath meat is highly prized. The hens begin laying eggs at six
months, producing 80-90 eggs annually in two or three clutches, though they have
poor brooding abilities. Traditionally, eggs are incubated by Desi hens in bamboo
baskets lined with crop residue to ensure natural propagation of the breed in rural
areas (CII Booklet, 2023, p.39).

3.8 Balaghat Chinnor

The rice variety "Chinnor," granted a GI tag on 03/10/2019, originates from
Balaghat district in Madhya Pradesh. The application was filed by the Balaghat
Chinnor Utpadak Sahkari Samiti Maryadit. Named after the phrase "Chiknaiyukt
Nokdaar Sugandhit Chavur," Chinnor rice is known for its sword-like grain shape,
low alkaline spreading value, and quick cooking time. The cooked rice is soft,
white, sweet, and aromatic, retaining its texture and moisture for 8-10 hours. The
region's agro-climatic conditions, with temperatures between 26-28°C during the
day and 18-20°C at night, and 1447 mm annual rainfall, are ideal for Chinnor
cultivation. Sensitive to rain during flowering, the rice thrives in these conditions,
contributing to its unique softness and fragrance (CII Booklet, 2023, p.21).

3.9 Morena Gajak

Morena Gajak, a traditional sweet from Morena district in Madhya Pradesh,
was granted a GI tag on 30/12/2019, with the Morena Gajak Nirmata Association
as the applicant. Known for its peacock population, Morena is famous for this
unique sweet made from sesame seeds, sugar, jaggery, and water. The distinct taste
of Morena Gajak is influenced by local elements, including the pure Chambal River
water and jaggery from Joura tehsil. The preparation process involves roasting
sesame seeds, mixing them with ghee, sugar, jaggery, and water, then kneading and
folding the mixture. Finally, the mixture is hammered for 20-25 minutes to achieve
the signature soft and crispy texture. The specific proportions, roasting temperature,
and syrup-making process contribute to its unique flavor (CII Booklet, 2023, p.59).
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3.10 Rewa Sunderja Mango

The Rewa Sunderja Mango, granted a GI tag on 28/09/2020, is a unique
variety originating from Govindgarh, 15 km from Rewa in Madhya Pradesh.
Known for its superior quality, distinct taste, color, and chemical composition, it is
the result of cross-breeding by Maharaja Venkat Raman Singh. Exclusively found
in Govindgarh, this mango variety is celebrated for its low sugar content, making
it suitable for diabetics, and its parts are used in traditional remedies. The mango
thrives in the fertile alluvial soils of the Vindhyan region, with a soil pH between
6.5 and 7.5. It grows best in the sub-tropical climate, with optimal temperatures
between 22-27°C, and requires rain during fruit maturation to enhance its size and
quality. However, it is sensitive to extreme heat and frost (CII Booklet, 2023, p.58).

3.11 Sharbati Gehu

Sharbati Gehu, granted a GI tag on 08/09/2020 with the Rewa Farmers
Producer Company Limited as the applicant, is a distinctive wheat variety grown
in Sehore, Vidisha, Ashok Nagar, and parts of Bhopal and Hoshangabad districts
in Madhya Pradesh. Known for its small, shiny grains with a golden sheen and a
sweet taste, Sharbati wheat has better texture compared to other varieties. Drought-
resistant, it thrives in the arid conditions of Sehore, where lower water content is
characteristic. Grown in the Vindhya Plateau's agro-climatic zone, Sharbati wheat
is suited for irrigated areas with water scarcity. It matures in 110-130 days and is
sown during the winter season (October-November) as a rabi crop, flourishing in
deep and medium black soils. The specific climate and irrigation conditions
preserve its quality, shine, and taste (CII Booklet, 2023, p.61)

3.12 Wrought Iron Crafts of Dindori

The Wrought Iron Crafts of Dindori, granted a GI tag on 27/08/2020, are a
traditional craft from Dindori district in eastern Madhya Pradesh, near the
Chhattisgarh border. Practiced primarily by the Agaria community, skilled artisans
heat and shape iron by hand to create intricate, joint-free figurines and products.
These items are made from a single sheet of iron, with decorative elements like
clothing or adornments attached without welding or machinery. The Agaria tribe,
known for their expertise in iron smelting, has used indigenous techniques to extract
iron from local ores, producing both decorative and practical items like agricultural
tools. The entirely manual process reflects the community's fine craftsmanship and
deep-rooted ironworking tradition (CII Booklet, 2023, p.67).

3.13 Ujjain Batik Print
The Ujjain Batik Print, granted a GI tag on 08/09/2020, is a traditional craft
from Ujjain district, Madhya Pradesh. This unique form of batik uses the ancient
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wax-resist dyeing technique, where artisans apply wax to fabric in specific patterns
to prevent dye from penetrating those areas. After dyeing, the wax is removed to
reveal intricate designs. Genuine batik is hand-drawn on natural fabrics such as
cotton, silk, and hemp. Each piece is crafted with meticulous detail, with artisans
hand-drawing or blocking motifs that are repeated across the fabric, taking 2-3
months to complete. The process involves using carved teak wood blocks to print
multiple colors, with dye preparation being a critical part of the craft. Techniques
like Alijarin, Nandana, and Bagru are employed to enhance the process. This craft
not only reflects Ujjain's cultural heritage but also aims to promote social impact
(CII Booklet, 2023, p.64).

3.14 Gwalior Handmade Carpet

The Gwalior Handmade Carpet, granted a GI tag on 28/09/2020, is a
traditional craft from Gwalior, Madhya Pradesh. Renowned for its softness,
lightness, and thinness, these carpets are easy to carry and feature designs inspired
by the local surroundings. Gwalior is the only place globally where the Maharaja
pattern carpet weaving technique is practiced. Weavers use a single knot to create
intricate carpets with vibrant colors and geometric patterns, reflecting the region's
natural beauty. The weaving process is time-consuming and requires considerable
skill, with the quality of the carpet determined by its knot density, where higher
counts indicate superior craftsmanship (CII Booklet, 2023, p.34).

3.15 Waraseoni Handloom Saree & Fabric

The Waraseoni Handloom Saree & Fabrics, awarded a GI tag on 28/09/2020,
originates from Mehendiwara village in Balaghat district, Madhya Pradesh. Known
for intricate jacquard patterns and fine cotton, the sarees feature variegated stripes,
checks, and a distinct border (Bhag and Nakshikinar). Woven on traditional looms
made from local materials like reeds and buffalo horn shuttles, the looms are
positioned over a pit for the weaver to sit and operate the pedals. The weaving
process involves guiding threads through metallic reeds and adjusting warp tension
with screws on the loom beams. Typically, a Dhurrie can be completed in a few

hours, reflecting craftsmanship passed down through generations (CII Booklet,
2023, p.70).

3.16 Jabalpur Stone Craft

Figure 12: Jabalpur Stone Craft

Source: CII Booklet, 2023, p.37.

153




The Journal of Scientific Discourse é?&% Vol-2, Issue-1
International, Multi-Disciplinary Peer-Reviewed Quarterly Research Journal _\\‘\”//— Jan-Mal‘ 2025
TR

https://gaveshana.org/the-journal-of-scientific-discourse/ ISSN: 3049-0081 (Print)

Jabalpur Stone Craft, granted a GI tag on September 28, 2020, originates
from Bhedaghat, Jabalpur, Madhya Pradesh, known for its marble rocks and
Dhuandhar Falls (GI Registry, 2020). This century-old craft involves intricate
carving of soapstone idols, inspired by the Chausath Yogini Temple, and includes
religious figures like Lord Ganesh, Shiva, and Durga, as well as everyday items
such as stone grinders and jewelry. The process involves sketching, chiseling, and
detailing to create fine carvings, a tradition passed down through generations (CII
Booklet, 2023).

4. Applied and Proposed Goods for GI Tag

This section showcases significant products from Madhya Pradesh that have been
proposed or applied for Geographical Indication (GI) recognition. These products
represent the state's rich cultural heritage, traditional craftsmanship, and unique
natural resources. Table 2 provides an overview of GI applications from Madhya
Pradesh along with their current status.

Table 2: Applied Geographical Indication (GIs) Applications From MP.

Sr. App. No. | Title Applicant Status
No.
1 799 Seoni jeera Seoni jeera shankar utpadak Examination
shankar rice sahkari samiti maryadit
2 834 Chani College of agriculture at Pre -
murjhad farm examination
3 887 Panna aonla Zila union, panna and forest Pre-
department, panna, Govt. Of | examination
Madhya Prades
4 989 Mahakaushal Chhatriya Dhan Utpadak Pre -
chhatriya Sahkari Samiti Maryadit examination
Mangela
5 1005 Aadivasi gudiya | Vanya Prakashan Pre -
of madhya Government of Madhya examination
pradesh Pradesh
6 1006 Bana of Madhya | Vanya Prakashan Pre -
Pradesh (musical | Government of Madhya examination
instrument) Pradesh
7 1007 Bolni (Dakkan Vanya Prakashan Pre -
Wali Tokri) of Government of Madhya examination
Madhya Pradesh | Pradesh
8 1008 Chikara of Vanya Prakashan Pre -
Madhya Pradesh | Government of Madhya examination
Pradesh
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9 1009 Mukhuata Vanya Prakashan Pre -
(Wooden Mask) | Government of Madhya examination
of Madhya Pradesh
Pradesh
10 1010 Pithora Painting | Vanya Prakashan Pre -
of Madhya Government of Madhya examination
Pradesh Pradesh
11 1011 Pot Mala and Vanya Prakashan Pre -
Galshan Mala of | Government of Madhya examination
Madhya Pradesh | Pradesh
12 1014 Sitahi Kutki Hal Chalit Mahila Kisan Pre -
Women Producer Company examination
Limited

13 1015 Nagdaman Kutki | Hal Chalit Mahila Kisan Pre -
Women Producer Company examination
Limited

14 1016 Baigani Arhar Hal Chalit Mahila Kisan Pre -
Women Producer Company examination
Limited

15 1030 Betul Teak Wood | Forest Department North Pre -

Betul Govemment of Madhya | examination
Pradesh

16 1045 Rock Honey Zila Union, Chhindwara and | Pre -

Forest Department examination
Government of Madhya
Pradesh

17 1031 Gadarwara Tur Gadarwara Anchal Tur Dal Pre -

Dal Utpadak Sahkari Samiti examination
Maryadit Gadarwara

18 1065 Panja Dan of Sant Ravidas Hasthshilp Pre -

Jobat, Alirajpur Evam Hathkargha Vikas examination
Nigam Limited

19 1066 Nandana Print of | Sant Ravidas Hasthshilp Pre -

Madhya Pradesh | Evam Hathkargha Vikas examination
Nigam Limited
20 1073 Kumbhraj Kumbhraj Dhaniya Krishak Pre -
Coriander Sahakari Samiti Sanstha examination
Maryadit
21 1097 Panna Diamond | Collectorate (Diamond Pre -
Branch), District Panna, examination
Madhya Pradesh
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22 1102 Pipariya Lal Tuar | Ratnagarbha Krishak Utpadak | Pre -
Dal Sahkari Samiti Maryadit examination
Pipariya
23 1105 Budhni Lacquer | Sant Ravidas Hasthshilp New
Ware Toys of Evam Hathkargha Vikas Applications
Madhya Pradesh | Nigam Limited
24 1148 Sailana Balam Agricrop Farmer Producer New
Kakadi Company Limited Applications
25 1149 Malwa Garadu Agricrop Farmer Producer New
Company Limited Applications
26 1150 Seoni Sitapahal Bhoot Bandhani Sitapahal New
Crop Producer Company Applications
Limited
27 1151 Jabalpur Singhara | Makalsuta Farmers Producer | New
Company Limited Applications

Source: Confedration of Indian Industry (CII Booklet,2023, p.73).
5. Geographical Indications (GIs) Infringement and Protection

A Geographical Indication (GI) certifies that a product originates from a
specific region and possesses unique qualities or reputation linked to that location
(WIPO, 2021). GI protection restricts its use to authorized producers, preventing
consumer deception and market dilution (WTO, 1994). GI infringement occurs
when unauthorized entities falsely associate products with a registered GI, causing
economic and reputational damage (Choudhary & Rattan, 2024).

5.1 Forms of GI Infringement

Geographical Indication (GI) infringement
Unauthorized use happens when an entity markets a product under a registered GI
without adhering to the required standards (WIPO, 2021). Deceptive branding
involves using identical or similar-sounding names to mislead consumers about the
product’s origin (WTO, 1994). False representation occurs when a GI is applied to
goods that do not originate from the designated geographical area, deceiving
buyers. Translation-based misuse refers to using translated versions of a registered
GI to bypass legal protections while benefiting from brand recognition (GI Act,
1999).

occurs in several ways.

5.2 Legal Provisions against GI Infringement
Several legal measures exist to address GI infringement and ensure proper
rectification:
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Correction and Rectification of the Register (Section 27 & 28): The
Registrar or Appellate Board has the authority to correct wrongful
entries, modify details, or expunge an invalid GI registration. Changes
to proprietor details, addresses, or the scope of registered goods can be
made to ensure accuracy in the GI register.

Cancellation and Alteration of GIs (Section 29 & 30): If a GI is found
to be misused or improperly registered, it may be canceled or modified.
Proprietors can apply for minor modifications, but substantial changes
require regulatory scrutiny and public notice.

Jurisdiction and Appeals (Sections 31 & 32): Any party affected by a
Gl-related decision can appeal to the Appellate Board within a stipulated
timeframe. Only the Appellate Board has jurisdiction over GI disputes,
preventing conflicting judgments from different courts.

Role of the Registrar in GI Enforcement (Section 35): The Registrar is
empowered to participate in legal proceedings concerning GI
rectifications or disputes. Instead of appearing in person, the Registrar
may submit written statements that serve as evidence in judicial
proceedings.

International Protection & Reciprocity (Sections 84 & 85): Gls from
foreign countries that have agreements with India receive reciprocal
protection. If a foreign country does not provide equivalent protection
to Indian Gls, its producers cannot register their Gls in India.

5.3 Remedies for GI Infringement

Legal frameworks offer multiple remedies for GI infringement. Civil
remedies allow registered GI holders to seek injunctions, compensation, and the
confiscation of counterfeit goods (WIPO, 2021). Criminal penalties may include
fines or imprisonment for unauthorized use of a GI (GI Act, 1999). Customs
enforcement enables authorities to block the import or sale of counterfeit GI-labeled
products. Additionally, consumer protection laws classify false GI claims as unfair
trade practices, allowing consumers to take legal action (WTO, 1994).

6. Suggestions for Further Research

While this study provides a comprehensive analysis of GI products in Madhya
Pradesh, further research is needed in several key areas:

Economic Impact: Assess financial benefits of GI registration on market
growth, pricing, and employment.

Consumer Awareness: Study consumer perception, branding impact, and
marketing strategies.
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e Producer Challenges: Identify post-registration hurdles in market access,
quality, and regulations.
e Comparative Analysis: Evaluate Madhya Pradesh’s GI products against
other states and global markets.
e Digital Promotion: Explore e-commerce and digital marketing for
expanding GI product reach.
7. Conclusion: Geographical Indications play a crucial role in preserving
traditional products, supporting regional economies, and ensuring authenticity.
Madhya Pradesh has made notable progress in securing GI recognition for its
unique handicrafts, food items, and agricultural goods, contributing to cultural
heritage and rural development.

However, challenges like unauthorized use, market exploitation, and low
awareness threaten their integrity. Despite legal protections under the GI Act, 1999,
enforcement remains a concern. Strengthening legal frameworks, increasing public
awareness, and improving market access are essential.

Collaborative efforts among stakeholders and further research on economic
impact, consumer behavior, digital marketing, and legal enforcement will enhance
GI protection. With effective implementation, GI products can preserve heritage
while benefiting artisans and farmers economically.
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Abstract: India's tribal communities, marked by their distinct cultural, linguistic,
and social identities, form an integral part of the nation's diversity. Article 342 of
the Indian Constitution, which facilitates the formal recognition of these
communities as "Scheduled Tribes," serves as a significant mechanism for
preserving their identity and ensuring their representation within India's socio-
political framework. This research paper critically examines the composite impact
of Article 342 on tribal identity and representation, analyzing its legal and socio-
cultural implications. The provision under Article 342 establishes the legal
framework for the identification and recognition of Scheduled Tribes, thereby
enabling their inclusion in affirmative action programs intended to redress
historical injustices. This paper explores the historical evolution of tribal identity
in India, scrutinizes the constitutional safeguards established for their protection,
and assesses the substantial impact of Article 342 on tribal communities. Through
a rigorous examination of case studies, legal interpretations, and scholarly
discourse, this study seeks to provide an in-depth understanding of the role Article
342 plays in shaping and sustaining tribal identity and representation in
contemporary India.

Key words: Scheduled Tribes (STs), Affirmative Action Policies, Constitutional
Provisions, Tribal Identity and Representation, Intra-Community Dynamics.

Introduction: The tribal communities of India, collectively known as Scheduled
Tribes (STs), are among the most marginalized and historically disadvantaged
groups in the country. They inhabit various regions, from the remote forests of
central India to the hilly terrains of the Northeast, each community possessing
distinct cultural practices, languages, and social norms. Despite their rich cultural
heritage, these communities have often been subjected to social exclusion,
economic deprivation, and political marginalization. The Indian Constitution,
adopted in 1950, laid down a framework to address these historical injustices and
ensure the protection and advancement of Scheduled Tribes. Article 342 of the
Constitution is particularly significant in this context, as it provides the mechanism
for identifying and officially recognizing communities as Scheduled Tribes. Article
342 is the cornerstone of tribal identity in contemporary India, influencing not only
how these communities are perceived legally and socially but also determining their
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access to resources and opportunities. The process of identification, however, is not
without its challenges and controversies. Questions have been raised about the
criteria used for inclusion, the exclusion of certain deserving communities, and the
implications of such recognition on tribal identity and social dynamics (Jenkins,
2002).

This paper seeks to explore the impact of Article 342 on tribal identity and
representation in India. It also analyzes the historical background of tribal
communities, examine the constitutional provisions that protect them, and critically
analyze the socio-political consequences of being listed as a Scheduled Tribe.
Through a combination of legal analysis, case studies, and a review of existing
literature, this study will provide a comprehensive understanding of how Article
342 has shaped the identity and representation of tribal communities in India. The
significance of this research lies in its potential to inform policy decisions and
contribute to the broader discourse on social justice and equality in India. As the
nation continues to grapple with issues of inclusion, diversity, and representation,
understanding the nuances of tribal identity and the role of constitutional provisions
like Article 342 is more important than ever.

Historical Background of Tribal Identity in India: In pre-colonial India, tribal
communities, known as "Adivasis" (original inhabitants), were characterized by
their diverse social structures, cultural practices, and autonomous modes of
livelihood. These communities, residing in geographically isolated regions such as
forests and hills, operated with minimal interference from central powers, governed
by kinship, customary laws, and communal resource ownership. Tribal identity was
inherently fluid, intimately tied to the land, traditional practices, and spiritual
beliefs, with no externally imposed definitions. However, the advent of British
colonial rule fundamentally altered this dynamic. The British, driven by
administrative imperatives, imposed rigid classifications on Indian society, reifying
the concept of "tribe" as a distinct, hierarchical category separate from the
mainstream caste system. This categorization, reinforced by colonial
anthropologists and administrators, portrayed tribes as "backward" and "primitive,"
thereby entrenching stereotypes that justified their subjugation and external control.
Colonial policies, exemplified by the Permanent Settlement of 1793, which
imposed private land ownership, profoundly disrupted the communal landholding
systems of tribal groups, resulting in widespread land alienation and community
displacement. The introduction of restrictive British forest laws, notably the Indian
Forest Act of 1865 and its amendments, further marginalized tribal populations by
curtailing their access to vital forest resources, exacerbating their poverty and social
exclusion. The colonial administration's efforts to codify tribal identities, initiated
through the 1871 Census, marked the formal recognition of tribes, albeit through a
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colonial lens that often neglected their self-identification (Gopal, 2021). The
stigmatizing Criminal Tribes Act of 1871, which indiscriminately categorized
certain tribes as "criminal," intensified their marginalization, subjecting these
communities to severe repression and control, and perpetuating their socio-
economic disenfranchisement.

The British colonial era significantly shaped and solidified tribal identity in
India through the imposition of rigid classifications driven by administrative needs
for control. Colonial authorities often relied on superficial and stereotypical notions
to categorize tribes, which were codified in censuses and legal frameworks,
influencing post-colonial recognition and treatment of these communities. This
period also witnessed the systematic alienation of tribal lands, the
commercialization of agriculture, and the exploitation of tribal labor, particularly
through bonded labor in plantations and mines. Forests, integral to tribal life, were
appropriated as state property, further dispossessing tribal communities of their
traditional rights. Despite these adversities, British rule inadvertently fostered tribal
political consciousness, as resistance movements like the Santal and Munda
rebellions emerged in response to colonial exploitation. These uprisings, driven by
the defense of tribal lands and customs, marked the genesis of organized tribal
resistance and the rise of nascent tribal leadership. Educated in missionary schools
or through colonial interactions, this emerging leadership began articulating tribal
grievances and seeking engagement with the colonial state, laying the groundwork
for the politically aware tribal identity that would influence the post-independence
era.

Following India’s independence in 1947, the newly established government
grappled with the challenge of integrating marginalized tribal communities into the
national framework while safeguarding their distinct identities. The Constitution of
1950 acknowledged the unique status of Scheduled Tribes, offering constitutional
protections and affirmative action to foster their social, economic, and political
advancement. Article 342 specifically addresses the identification of Scheduled
Tribes, empowering the President of India to designate tribes or tribal groups
eligible for constitutional benefits. Inclusion in the Scheduled Tribes list enables
access to reserved seats in educational institutions, government employment, and
legislative bodies. Post-independence, the government implemented numerous
initiatives, including the Tribal Sub-Plan areas and the Forest Rights Act of 2006,
aimed at correcting historical injustices. However, the identification process under
Article 342 has been marred by challenges, including inconsistent criteria, political
manipulation, and the homogenization of diverse tribal identities. Furthermore,
development policies have often led to tribal displacement and land alienation,
sparking resistance movements (Tewari, 2022). Despite these obstacles, Article 342
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remains vital in the legal framework for protecting tribal rights. Affirmative action
has empowered tribal communities, yet the pursuit of social justice and equality
continues, requiring ongoing reforms to fulfill the Constitution's promises.

Constitutional Provisions for Tribals in India: The Indian Constitution, as the
bedrock of the nation's legal and institutional framework, intricately weaves a
robust set of provisions aimed at safeguarding the rights, interests, and identities of
Scheduled Tribes (STs). These constitutional mandates are carefully crafted to
address the deep-seated socio-economic disparities faced by tribal communities,
ensuring not only social justice but also the preservation of their unique cultural
and linguistic identities. Central to this framework are Articles 15(4) and 16(4),
which empower the state to implement special measures for the advancement of
STs, particularly in education and public employment, thus laying the foundation
for reservation policies that allocate seats in educational institutions and
government positions. Complementing these are Articles 46 and 244, which
emphasize the state's duty to promote the educational and economic welfare of STs
and protect them from exploitation, while also providing for the administration of
Scheduled Areas through the Fifth and Sixth Schedules, thereby granting
considerable autonomy to tribal communities in managing their affairs, especially
in terms of land rights and self-governance (Chandra & Kumar, 2023).

The constitutional architecture further includes Articles 330 and 332, which
reserve seats for STs in the Lok Sabha and state legislative assemblies, ensuring
their representation in legislative processes, and Article 338A, which establishes
the National Commission for Scheduled Tribes (NCST) to oversee the
implementation of safeguards for STs (Teltumbde, 2012). However, the efficacy of
these provisions hinges on the critical process of identifying and recognizing
communities as Scheduled Tribes, as outlined in Article 342. This article is the
linchpin for the legal recognition of STs, enabling them to access various
constitutional benefits and protections. Article 342(1) empowers the President of
India to issue a public notification, specifying the tribes or communities to be
recognized as STs, following consultation with the respective state's Governor to
ensure consideration of local contexts. Article 342(2) grants Parliament the
authority to amend this list, ensuring that any changes undergo legislative scrutiny.

Recognition under Article 342 is essential as it confers eligibility for a range
of constitutional benefits, including reservations in education, employment, and
political representation, alongside special provisions for socio-economic
development. The identification process involves multiple stages, beginning with
state government recommendations, followed by verification from the Registrar
General of India (RGI), and a thorough review by the NCST (Rao, 2019). This
culminates in a Presidential notification and, where necessary, parliamentary
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approval. The criteria for identification, while not explicitly defined in the
Constitution, are based on recommendations by government committees and
commissions, focusing on factors such as primitive traits, distinctive culture,
geographical isolation, shyness of contact, and educational and economic
backwardness. Despite its thorough design, the identification process under Article
342 faces challenges, including political interference, inconsistent criteria, and
delays in recognition, which can hinder the effective implementation of
constitutional safeguards for STs. Nevertheless, Article 342 remains a crucial
component of the Indian Constitution's protective framework, ensuring that tribal
communities receive the recognition and benefits necessary to preserve their
identities and advance their socio-economic status. The provision’s impact extends
beyond legal recognition, shaping the social, economic, and political landscape of
tribal communities in India. The integrity and transparency of this process are
paramount to upholding the constitutional commitment to social justice and equity
for India's tribal populations.

Impact of Article 342 on Tribal Identity: Article 342 of the Indian Constitution
is a cornerstone in the legal framework governing the recognition of tribal
communities as Scheduled Tribes (STs) and bears profound implications for these
communities' socio-political and cultural existence. This recognition transcends
mere symbolism, altering the legal status of tribal groups and granting them access
to a range of constitutional safeguards, affirmative action policies, and special
privileges aimed at redressing historical injustices and fostering socio-economic
mobility. The immediate benefits of such recognition include reserved seats in
educational institutions, government employment, and legislative bodies, which are
critical in addressing the systemic marginalization of these communities.
Additionally, the recognition under Article 342 extends to the protection of land
and resource rights, particularly in areas governed by the Fifth and Sixth Schedules
of the Constitution, where tribal communities have historically resided. These
protections are crucial in preventing the alienation of tribal lands and ensuring that
these communities retain control over their natural resources, which are often
central to their economic and cultural practices. Furthermore, the legal recognition
as STs under Article 342 brings with it specific legal protections, such as those
provided under the Scheduled Castes and Scheduled Tribes (Prevention of
Atrocities) Act, 1989, and the Forest Rights Act, 2006, which safeguard the rights
of these communities against exploitation and displacement (Chakravarthi &
Lakshminarayana, 2017). However, the recognition of tribal communities under
Article 342 is not without its challenges and complexities. The process of inclusion
in the ST list is often contentious, with debates surrounding the criteria for
recognition, the potential exclusion or inclusion of communities based on political
considerations, and the broader implications of such categorizations. The socio-
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cultural impact of being recognized as a Scheduled Tribe under Article 342 is
equally significant. While legal recognition can affirm a community’s cultural
identity and provide a framework for preserving its traditions, it can also lead to
stigmatization and stereotyping by the mainstream society, which often views these
communities through a lens of primitivism or backwardness. This duality can affect
the self-perception of tribal members, particularly the younger generation, who may
grapple with maintaining their cultural identity while striving for social mobility.
Moreover, the recognition of a community as a Scheduled Tribe can create tensions
between cultural preservation and assimilation, as the benefits associated with ST
status may encourage integration into mainstream society at the expense of
traditional practices and social structures.

Intra-community dynamics are also influenced by the recognition under
Article 342, with potential shifts in social hierarchies and the emergence of new
elites who benefit from affirmative action policies. This can lead to new forms of
inequality within the community, as well as tensions between those who are
included in the ST list and those who are not. Gender dynamics within tribal
communities are similarly affected, with affirmative action policies providing
opportunities for women, yet often constrained by persistent patriarchal structures.
The intersection of tribal identity and gender thus requires nuanced analysis to fully
understand the implications of Article 342. Case studies of specific tribal
communities before and after their inclusion in the ST list further illustrate the
diverse outcomes of legal recognition. For example, the Gond tribe in Central India,
whose traditional economy and social structures were severely disrupted prior to
their recognition as a Scheduled Tribe, experienced significant improvements in
literacy rates, economic opportunities, and political representation following their
inclusion. Similarly, the Bodo tribe in Assam, whose historical marginalization and
demands for autonomy were addressed through their recognition as a Scheduled
Tribe and the subsequent creation of the Bodoland Territorial Region, benefited
from enhanced political autonomy and cultural preservation efforts (von Fiirer-
Haimendorf & Von, 1982). However, these case studies also highlight the ongoing
challenges in balancing development with the preservation of cultural identity, as
well as the complexities of managing ethnic diversity in regions where multiple
communities vie for recognition and resources. Thus, while Article 342 plays a
crucial role in shaping the legal and socio-political landscape for tribal communities
in India, it also raises critical questions about the criteria and consequences of such
recognition, the effectiveness of affirmative action policies, and the broader impact
on tribal identity and cultural preservation.

Representation of Scheduled Tribes: The Indian Constitution, through the
synergistic functioning of Article 342 and associated provisions, establishes a
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robust framework for ensuring the representation of Scheduled Tribes (STs) across
multiple dimensions of public life, thereby safeguarding their rights, and promoting
social justice. Article 342 is instrumental in identifying and recognizing tribal
communities as Scheduled Tribes, which in turn enables their political
representation through reserved seats in the Lok Sabha and State Legislative
Assemblies, as mandated by Articles 330 and 332. This political representation is
crucial for integrating tribal voices into the democratic process, allowing for the
articulation of their unique concerns in legislative forums. Additionally, in states
governed by the Sixth Schedule, Autonomous District Councils (ADCs) further
empower tribal communities by granting them legislative, administrative, and
judicial authority, fostering a degree of self-governance and cultural preservation.
However, the effectiveness of these mechanisms varies; while the reservation of
seats has indeed amplified tribal representation, challenges such as the quality of
leadership, political marginalization, and inter-community tensions can undermine
this representation. Beyond political participation, Article 342 also facilitates the
representation of STs in public services and educational institutions through
affirmative action policies. Quotas in government jobs and educational seats,
authorized by Articles 16(4) and 15(4), respectively, are designed to address
historical disadvantages and promote socio-economic mobility among STs
(Choubey, 2023). Despite these measures, the actual impact of these policies is
often limited by factors such as inconsistent implementation, inadequate
educational preparation among ST candidates, and lingering societal
discrimination. Moreover, while reservations have improved educational
attainment among STs, disparities persist due to cultural alienation, language
barriers, and insufficient support systems within mainstream institutions. The
success of Article 342 in ensuring meaningful representation for Scheduled Tribes
is therefore multifaceted and contingent upon both the structural integrity of
constitutional provisions and the socio-political context within which they operate.
The provision has undoubtedly enhanced the political voice of tribal communities,
yet its effectiveness is tempered by ongoing challenges that require continuous
attention and adaptation to fulfill the Constitution's vision of social justice and
equity for all tribal groups.

Challenges and Controversies: The implementation of Article 342, alongside the
broader constitutional framework for Scheduled Tribes (STs) in India, has
encountered significant challenges and controversies. Central to these issues are the
criteria for the inclusion and exclusion of communities as STs, political
manipulation of the ST list, and the intricate dynamics surrounding displacement,
land rights, and tribal identity. The criteria for ST recognition are often criticized
for their lack of standardization and ambiguity, leading to inconsistencies across
states and resulting in the exclusion of deserving communities from the benefits
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and protections associated with ST status. This exclusion is compounded by delays
in the recognition process, which adversely affects communities in urgent need of
support. Controversies also arise from the political manipulation of the ST list,
where electoral considerations and lobbying by pressure groups can skew the
inclusion or exclusion of communities, further marginalizing genuine tribal groups.
Such political interference undermines the integrity of the process, eroding trust in
the system and exacerbating social and economic marginalization. Additionally, the
exclusion of certain sub-groups can create intra-community tensions, weakening
collective identity and social cohesion. These challenges highlight the need for a
more transparent, equitable approach to the identification and representation of
tribal communities under Article 342, ensuring that the benefits of affirmative
action are effectively and distributed.

Comparative Analysis: The constitutional provisions in India designed to
safeguard and advance the interests of Scheduled Tribes (STs), particularly through
Article 342, exhibit a distinctive scope and intent, necessitating a nuanced
comparative analysis with other constitutional safeguards, such as Articles 15, 16,
and 46. Article 342 provides a legal framework for the identification and
recognition of STs, thereby underpinning affirmative action policies aimed at
ameliorating historical disadvantages. In contrast, Article 15 broadly prohibits
discrimination while permitting special provisions for disadvantaged classes,
including STs, thus providing a foundation for affirmative action but relying on
Article 342 for specific implementation. Similarly, Article 16 ensures equality in
public employment and supports reservations for STs, yet its efficacy is contingent
upon the foundational role of Article 342 in defining the beneficiary groups. Article
46, a Directive Principle, directs state policies toward the educational and economic
upliftment of STs, with Article 342 operationalizing this directive through concrete
identification processes. Comparative perspectives with international frameworks
reveal that while India’s approach is comprehensive, encompassing legal
recognition, political representation, and socio-economic development, other
countries like the United States, Australia, and Brazil adopt varied models. The
U.S. approach emphasizes tribal sovereignty, contrasting with India's integrative
model; Australia has recently increased its focus on indigenous recognition but lags
India’s established provisions; Brazil emphasizes land rights and cultural
preservation, with India’s broader framework providing a more systematic
approach (Basu & Nijhawan, 1994). Ultimately, the effectiveness of India’s
constitutional provisions, particularly Article 342, in advancing tribal identity and
representation hinges on robust implementation and political commitment,
highlighting both strengths and areas for improvement within a global context.
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Abstract: Acharya Shree Vidyasagar Gurudev, a revered Jain monk, has emerged
as an influential spiritual leader and social reformer in India. He has made
significant contributions to the advancement of girls' education in the country. The
sole objective of this study is to evaluate Gurudev's contributions to enhancing
girls' education. A descriptive research design has been adopted to conduct this
study. This study heavily relies on secondary data, which has been collected from
specific websites, journals, and other electronic sources. For better presentation of
the data, the researcher has reviewed specific electronic sources and speeches
highlighting Gurudev’s contributions to the development of girls’ education across
India. Finally, the researcher concluded that Acharya Shree Vidyasagar Ji
Gurudev has made significant contributions to the field of girls' education in India.
The researcher also emphasized that Gurudev particularly stresses the importance
of girls" education for cultivating a compassionate and values-driven society.

Keywords: Acharya Shree Vidyasagar Gurudev, Girls' Education, and Jain
Philosophy.

Introduction

Acharya Shree Vidyasagar Gurudev, a highly esteemed Jain monk, has
become a significant spiritual figure and social reformer in India, making notable
contributions in the fields of education, social ethics, and environmental protection.
Born in 1946 in Sadalga, Karnataka, he took on the monastic life under Acharya
Shree Gyansagar, dedicating himself to the ascetic practices that are fundamental
to Jainism. Renowned for his humility, kindness, and profound philosophical
insights, Acharya Vidyasagar is held in high regard not only within the Jain
community but also across the wider Indian society (Pathak, 2018).

Central to Acharya Vidyasagar's philosophy is the Jain concept of “ahimsa,”
or non-violence, which he views as a comprehensive moral framework
encompassing non-harm in actions, thoughts, and words (Chopra, 2017). His
dedication to non-violence is intricately connected to his belief in education as a
tool for fostering ethical awareness and social responsibility. He perceives
education as a pathway to self-discovery and community improvement, where
reverence for all life forms and accountable social conduct are essential. This focus
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on the moral and ethical dimensions of education is evident in the schools and
programs inspired by his teachings, which prioritize not only academic
achievement but also the development of character (Muni, 2019).

Acharya Vidyasagar emphasizes the significance of the Jain principle of
“jnana” (knowledge), considering it a vital pathway to enlightenment and societal
advancement. His educational philosophy is comprehensive, designed to provide
students with both intellectual and ethical insights. He asserts that genuine
education empowers individuals to live with discipline, empathy, and a sense of
social duty. This perspective resonates with the Jain view that the pursuit of
knowledge should not be solely for personal benefit but should also foster spiritual
and social harmony (Sharma & Jain, 2021). He has played a pivotal role in
promoting girls' education in India, advocating for education as a catalyst for social
change. His efforts have led to the establishment of numerous educational
institutions aimed at delivering quality education to girls, especially in rural and
marginalized communities. His dedication to education is rooted in the Jain tenets
of equality and social responsibility, encouraging a harmonious blend of moral
values and academic endeavours.

Gurudev’s contributions have been influential in challenging and
transforming traditional perspectives on education within the communities. As a
proponent of gender equality in education, Gurudev has established numerous
institutions, such as Pratibhasthali Gyanodaya Vidyapeeth, three of which have
been set up in Dongargarh (Chhattisgarh), Jabalpur (M.P.), and Ramtek
(Maharashtra). Several girls’ hostels have been established across India, in cities
such as Agra, Jaipur, Hyderabad, Indore, and Jabalpur (Mahotsava, 2018), focusing
on providing quality education to girls and empowering them with knowledge and
life skills to become self-reliant and confident members of society (Jain, 2016).

The cultural and ethical teachings embedded in his educational initiatives
reflect his broader mission of societal upliftment through spiritual and moral
guidance. His vision promotes a balanced approach to education, where the
intellectual empowerment of women goes hand in hand with their cultural and
spiritual growth, contributing to the wupliftment of entire communities
(Bhattacharya, 2019).

One of Vidyasagar Gurudev’s most impactful contributions is the
establishment of institutions like the "Shree Rajendra Vidya Sankul", "Vidyasagar
Balika Schools", Pathshala across different states in India. These institutions focus
on providing affordable, accessible, and quality education to girls, thereby
addressing the gender disparity that has historically limited educational
opportunities for women in many parts of India (Mehta, 2020). By championing
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these efforts, Acharya Vidyasagar has not only broadened the reach of education
for girls but has also inspired a broader cultural acceptance of female education
within the communities.

Moreover, Acharya Shree Vidyasagar's approach to girls' education
emphasizes holistic development. His institutions encourage vocational training,
skill development, and character-building initiatives, helping young women
become self-reliant and prepared for various roles in society (Singh & Jain, 2021).
This focus on practical education aligns with his vision of creating a generation of
women who are empowered to contribute to their communities while upholding
values of compassion and non-violence.

Through these contributions, Acharya Vidyasagar Gurudev has
catalyzed a shift in societal attitudes towards girls' education, demonstrating that
educational empowerment is essential for gender equality and community well-
being. His work exemplifies how religious and community leaders can drive
meaningful social change, making education not only a right but also a pathway to
a more equitable society.

Reviews of Literature

Srivastava (2020) Exposed in his study titled "Role of Religious Leaders in
Promoting Girls' Education: A Case Study of Acharya Shree Vidyasagar Ji
Gurudev,"” the author explores the significant influence of religious leaders on
advancing girls' education. The article focuses on Acharya Shree Vidyasagar Ji
Gurudev's initiatives and philosophies, highlighting his commitment to social
reform and educational accessibility for girls within the Jain community. Srivastava
effectively illustrates how religious authority can be harnessed to challenge gender
norms and promote educational equity. This case study underscores the potential of
religious figures to catalyze positive change in educational practices and gender
rights.

Upadhyay (2018) Depicted in his study titled "Spirituality and Education:
The Case of Acharya Shree Vidyasagar Ji Gurudev’s Influence on Girls’
Schooling,” the author investigates the intersection of spirituality and education
through the lens of Acharya Shree Vidyasagar Ji Gurudev's advocacy for girls'
schooling. The article highlights how Vidyasagar's spiritual teachings and
leadership have inspired educational initiatives aimed at empowering girls within
the Jain community.

Research Objectives

To study of Acharya Shree Vidyasagar Gurudev's Contributions to Enhancing
Girls' Education across India.
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Methodology

A descriptive research design has been adopted to conduct this study. The
present study is highly useful as it describes Gurudev's contributions to enhancing
girls' education in India. Data has been collected from various secondary sources,
such as websites and journals. For better presentation of the data, the researcher has
reviewed specific electronic sources and speeches highlighting Gurudev’s
contributions to the development of girls’ education across India

Discussion

The discussion elaborates on the contributions of Acharya Shree Vidyasagar
Gurudev to girls' education, as follows:

1. Equality in Education: Acharya Shree Vidyasagar Ji Maharaj profoundly
advocates for the equitable access of girls to educational opportunities. He
emphasizes that both genders possess equal potential to attain wisdom and
make meaningful contributions to society. According to Gurudev, the
education of girls is not merely a right but an investment in cultivating
future generations imbued with moral and ethical consciousness. His
visionary stance underscores the transformative role of education in shaping
a just and harmonious society (Jain, 2015).

2. Emphasis on Moral Education: In accordance with Jain principles,
Acharya Shree Vidyasagar Ji Maharaj emphasizes that education should
transcend academics by incorporating moral and spiritual teachings. He
particularly highlights the significance of such education for girls, as they
often serve as the primary ethical guides within families (Jain & Digambara,
2017).

3. Empowerment through Knowledge: Acharya Shree Vidya Sagar Ji
Maharaj emphasizes the transformative power of knowledge, particularly
for girls and women, as a path to self-empowerment. He advocates that
education enables women to make informed decisions, thereby fostering
independence, resilience, and a more self-reliant society (Sharma, 2018).

4. Self-Restraint and Discipline: Self-restraint, also known as samyama in
Jain philosophy, is critical for spiritual growth. Acharya Shree Vidyasagar
Gurudev teaches his followers (including girls) about self-restraint through
education, emphasizing it as an essential path to personal and spiritual
development.

Conclusion

This study demonstrates that Acharya Shree Vidyasagar Ji Gurudev has
made significant contributions to the field of girls' education in India. By combining
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spiritual teachings with practical educational reforms, he has provided a model for
addressing gender disparities in education. Acharya Shree Vidyasagar Ji Gurudev,
a prominent Digambara Jain monk, emphasizes education's transformative power,
including the importance of education for girls. His teachings advocate for moral,
and spiritual. he particularly stresses that education for girls is crucial for cultivating
a compassionate, values-driven society. The collective impact of these initiatives is
substantial. Girls’ enrolment has increased, dropout rates have decreased, academic
performance has improved, and there are positive long-term effects on
socioeconomic indicators. While challenges remain, especially in conflict-affected
areas, the initiatives demonstrate that targeted interventions can make a meaningful
difference in girls' educational and life outcomes.
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Abstract: - Any society survives when its cultural is sustaining and proliferating in
its educational institutions. This paper discusses the organization, execution and
feedback from workshop on art-based pedagogy conducted for the students of
Masters of Education (M.Ed.) programme at Faculty of Education at Jamia Millia
Islamia in the year 2019. The idea of art-based pedagogy, theoretically which is
rooted in cultural knowledge system of India, is aimed for placement in the teacher
Education Programme. If the teachers and teacher educators can create a dialogue
and discussion-based approach about Indian arts then it would help place Indian
arts in rightful context. The approach to art is wholistic and as conceptually
claimed in ancient texts like Natyashastra. The respondents appreciated the
approach and most looked at it critical for comprehensive meaning making.
Whereas, expertise of resource persons was an asset, the short time is challenge
that curtails the implementation of wholistic art with teachers.

Keywords: Art-Based Pedagogy, Teacher Education, Indian Arts and Culture,
Holistic Learning, Natyashastra in Education.

Art, Experts and Teaching Approach: The recent Indian policies of education
(New Education Policy, 2020) and (National Curriculum Framework, 2023) state
importance of Indian art forms in schooling of children in India. To quote (NEP,
2020) “Art-integration is a cross-curricular pedagogical approach that utilizes
various aspects and forms of art and culture as the basis for learning of concepts
across subjects. As a part of the thrust on experiential learning, art-integrated
education will be embedded in classroom transactions...” p. 12

To further strengthen the idea of art in education from (National Curriculum
Framework, 2023) on page 27- the skills of arts enhance cultural capacities which
is important for all the stages-preparatory, foundational, middle and secondary.

Art forms the mirror of the human psyche and expression of ideas that our
normal ways of communication could not explore fully. Art can fulfill the space
which is left unexplored by human’s rational mind. Indian art forms and knowledge
further intrigues the world with its rich heritage and legacy. Indian crafts, folklores
and classical system are knowledge systems that enchants the world.
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The two-day workshop had four groups of different art forms: Visual Arts
conducted by Prof Bindulika Sharma, Fine Arts, JMI and Ms Akankasha Kaushik
a graphic artist, student at faculty of fine arts and a freelancer. Dr Adnan Bismillah,
a theater exponent and theater teacher at Jamia’s drama club Josh took the second
group for theatre. Dr Vinod Gandharva, Hindustani classical vocalist and renowned
Ghazal Singer shared nuances of Hindustani vocal music with third group and
Kathak exponent Ms. Shusmita Ghosh, (a former faculty at Amity University,
Noida, dancer and curator) taught about Indian classical dance to the final group.

Indian Arts drawing from its colossal Natyashastra (a first century treatise
on dramaturgy) traditions expounds arts as a comprehensive integrated science.
Moreover, Natyashastra’s philosophy of aesthetics is integration with life and
existence of audience, artist and society. As an ancient text the vastness of topics
covered under Natyashastra makes art of dance a metaphysical pursuit. The
inception of dance and its continuous practice involves utmost sincerity and
detailing of different aspects.

The resource persons were aware of the idea of Natyashastra that states the
composite philosophy of Arts and natya as ultimate form of learning. The
preparation of act of natya by the actors needs equal preparation in other art forms.
Acting is complemented by stage craft, dance, singing and instruments. Shloka 117
is one such shloka among others of Natyashastra p.28 compiled by Babulal Shukla
Shastri depicts the holistic nature of natya.

7 doeTe | dfewed | 97 o= 7 7 derl |
ATt I 7 eSO a9 9 ||

Translation that there is no such knowledge, craft, education, yoga and act
that cannot be visualised by Natya (theatre) which involves all performing arts.

Sample: Twenty students from Masters of Education Programme and their
reflections form the sample are included in the paper, otherwise forty students
approximately participated in the workshop. The description and reflection of the
students help the paper put forth argument of relating arts with teacher education
and research in education.

Method: The paper is based on experiential learning and reflection of the students.
The first method based on comprehensive faculties of human existence that act
when a person is immersed in an experience, while second the method of reflections
introduces the rational method. The method is likely to give certain conflicts that
would help evolve the framework for art-based pedagogy and curriculum. The
study is not experimental or intervention based. It clearly wishes to ontologically
view humans as active members of making reality.
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Outline of Execution of Training: The experts were approached with the basic
idea of the workshop. However, there was already a background preparation and
interaction over the idea of art as a knowledge area that young teacher educators
need to be oriented about. Similarly, the experts were already aware of the
integrated nature of the art forms from the Indian perspective. They had worked on
earlier occasions with other art forms that is, music with dance and theatre; theatre
with visual arts, music and dance. Therefore, the experts accepted the challenge. In
my opinion it is important to notice that Indian rootedness is reflected in
contemporary lives of urban Indians. Even the physical aspect of living in India and
being open to ‘Indian way of thinking’ help to develop the art-based pedagogy from
Indian perspective in contemporary times.

The theater group has already started working on body awareness, voice
modulation and dialogue even before the formal workshop commenced. Further
they took basic understanding of rhythm, singing and developed small skits on
sustainable development. Rest of the art group started working on the day of the
workshop itself. In dance students worked on rhythm, body, memory and created
small choreography. After that they worked out a small choreography on musical
composition of Dr Vinod Gandharva has composed which was inspired by five
elements.

While in music students worked with basic understanding of Hindustani
khyal gayaki, knowledge of musical notes, rhythm and learnt to sing with meaning
of traditional musical compositions. Students were also exposed to harmonium and
tabla (percussion) playing. The accompanying music artists were hired for the
workshop.

In visual arts, students learnt to draw with reference to stage presentation
(stage craft) and used paper, cardboards, colors and other different material to
create visuals. It was first time that students worked with range of difference
mediums and even waste material like bottles, leaves, cloth to create visuals though
teachers are trained for making teaching aids in which visual of any aid is an
important characteristic.

While in between each group visited other group to draw from their concept,
for example the visual group used bottles and papers to elucidate impact of plastic.
And dance group listened to music group’s composition to work on movements of
rain

On second day after lunch the groups came together to put all the mediums
together. The challenges faced were in developing more sync of each medium
conceptually and artistically with each other. Even students felt that music and
dance coordinated while theater and visual arts coordinated. However, students also

178



The Journal of Scientific Discourse W(;% Vol-2, Issue-1
International, Multi-Disciplinary Peer-Reviewed Quarterly Research Journal _\\:%:;/- J an-Mar 2025

https://gaveshana.org/the-journal-of-scientific-discourse/ ISSN: 3049-0081 (Print)

felt that as a group working on sustainable development, they must do away with
use of plastic all together even in the logistics. Therefore, there should not be any
plastic material used while serving food or water for the participants!

It was a joy for all students to deliberate on topic of sustainable development
and incorporate art in it. Excerpts from the reflection indicate that workshop left
them more thoughtful on the area of art and education. The idea was novel and
convincing for students but the students also felt that it could be done with longer
duration. Some of the students also complained of coercion. This is due to the fact
that the relation of nature of academic training and formal training of arts and
classical arts are not together part of the psyche of teachers. It is important that the
conflict should be removed with more exposure to the art forms and regular
methods followed for imparting art education. Since it would be difficult to
accommodate principles of art learning and knowledge form for general masses.
This is one the major challenge to allow people experience the fundamental of arts.

Paradox of learning and application of art: Education and teachers look readily
for application and outcome of any knowledge form into the regular learning of
students. Instead, identification of the knowledge form, as a cultural learning
system has to be contextual. The challenges with the western education system are
its focuses on instruction, knowledge, learning and achievement in linear manner.
The Indian Knowledge systems in practice are usually based upon apprenticeship,
close relationship and passing on of knowledge through symbolism. However, it is
not that this paradox is recent- Ramanujam highlighted the paradox of Indian
existence in the concepts of ‘Is there an Indian way of thinking?’ and Srinivas
captured it through terms of ‘Sanskritization’ and ‘Westernization’. That how
Indian way of life is recursive with its own plurality, hierarchy and also in dialogue
with western ideas. The idea of knowledge or way of thinking as ‘upper’ whether
caste or with an adult or a group is key feature in Indian society. On p. 6 Srinivas
explained that how the ideas of Brahmanical identity have seeped in society through
western media of movies and technology. The knowledge of art forms can be seen
and established through these lenses and practices explained.

The paradoxes even seep into Indian education system. (Kumar, 2005) and
(Sarangapani, 2003) have highlighted it in their respective perspectives that
education system in India despite adapting to the western colonial system of
universal education, on the other hand remained grounded in Indian society ethos
especially, the adult-child relationship, nature of knowledge and learning methods.
The learning is governed by authority of the adult and their sanctification of
knowledge.
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To quote one of the findings of Sarangapani’s study that shows that a
learner’s relationship as knower with knowledge and adult is exhibited in their
culture that is, adult as parents and teachers have authority as far as knowledge is
concerned.

The authority structure of this essentially epistemic relationship is
elaborated and deepened beyond the immediate context of school knowledge to the
tacit, taken-for-granted, level. This is done by representing the teacher-taught as
parent-child, and other folkloric and traditional relations like patron-protege and
guru-sishya. P. 256

Indian performing arts practice of learning is strongly rooted in the
Parampara which is not in synchronicity with modern education system or spirit of
liberal and critical values in academia. Therefore, introducing it at level of
education and research requires involvement of students. (Kumar, 2005) on p. 74
mentions about authority of teacher in music and fine arts.

“Nowhere is the exercise of this autonomy more commandingly expressed
than in the teaching of the fine arts, particularly music and dance...This autonomy
in the pacing of pedagogy gave the teacher tremendous power over the student and
can be witnessed in our own day in the teaching of music, dance and certain folk
arts by old-style tutors.”

Art and its skills: While the handful students appreciated that they learnt the skills
of art forms on the other hand many students voiced the criticism of linking the art
forms, time spent and shortcoming in the logistics.

Rhythm, body, movement, paint, voice, dialogue the mention of these key
concepts churned out from thematic analysis of the responses clearly indicate that
students appreciated and gained from the exposure. However, conflict was seen in
appreciation and application of the concept. The challenge therefore remains that
how far art forms and their skills can be decontextualized for academic purpose.

Demands of the art forms: The students were not able to fully appreciate the art
form and its learning methods. This might be possibly due to no exposure towards
arts before the workshop. The short time duration of the workshop was also a
challenge. Putting together all the art forms to form harmony could not reach its
objective. The challenge of the workshop was that students could not even
appreciate or appreciate the possibility of getting the three together.

Results: Possible steps in introducing Indian arts perspectives as learning paradigm
for teachers need development of framework for teacher education.

1. Exposure- it is mandatory that students get some exposure to classical, folk
or even a city-dweller artist. Skills, symbolism and application are three
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different aspects of Indian arts that can unfold over the period of the time.
The short-term workshop can expose to skills but not to symbolism and
application. It is important that aspects of the traditional method of
Parampara of flow of knowledge to be introduced in harmony with the
modern system of education that emphasis on critical perspectives of
learning.

2. Discussion- critical response is crucial for implementation and relation of
art form with the knowledge areas. In absence of a critical response the art
experience would not find its way to develop human thinking and relation
with the subject area. Art is a medium of thinking and application. It is not
only aesthetically stimulating but gives a cognitive perspective to view
concepts in harmony.

3. Learning and experiencing- there are need of longer duration of learning
and experiencing art form and the knowledge areas. As the students could
appreciate the skills but not the method. As for symbolism of Indian arts
there needs to be separate exposure to the same. Therefore, teachers should
have continuous exposure that can be cumulative from level of introduction
to that of application. Immediate linking to subject matter can be delayed
till the time some fundamental understanding and vocabulary of the art form
is gained.

4. Implications- the real application of art-based courses to elicit Indian way
of thinking requires that the courses on the same be given that starts at basic
level of exposure, immersion, appreciation and critical thinking with respect
to the same. The symbolism of Indian arts and its perspectives offer
paradigms of learning and human development apart from other
perspectives for sciences, mathematics and Indian education.

5. Spirituality, self and Indian arts- Spirituality has been addressed in Indian
education system through works of various modern thinkers. But their
views on art needs to be explored in order to bring in the connection towards
the spiritual dimension of Indian arts. The traditional texts on arts indeed
view it as a spiritual journey.

Many Indian thinkers view art as extension of self-expression hence art
elevates the experience of self-knowledge. Art enhances experience of both the
viewer and the artist. Both communicate with each other through art. Authors like
Vatsyayan (1998/2018) view arts as important source of transformation of the
masses. Further, there are many authors and art practitioners in contemporary times
who are convinced with the deeper meaning of practice of art. Therefore, placement
of arts as knowledge perspective with above points is more feasible for a teacher
education program.
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Discussion: Discipline was also not acceptable to the students and they criticised
taking instructions from the arts’ experts. It is rightly said and believe that arts are
learned with passion and dedication. Many such stories are famous. Two from
anecdotes of the guru-shishya parampara are as following-

My guru asked me that how much time I have thought that I have for the
dance. Fortunately, I was exposed to rich background of Hindustani classical music
in my family I knew that learning art is a life-long process, hence I said I have not
thought of any time frame. My answer was met with some assurance on my guru’s
face and she decided to start my classes! My exposure to Indian classical system
and reflections on human development and learning have imprinted on me that
learning is a lifelong process and its needs reflection from the self.

On another occasion when my training was few months old, I was asked to
prepare tea and on not being able to trace the pan to boil tea or the Indian chai I told
I can see a kadhai — 1 was told to go ahead and I replied in affirmation. My guru
laughed in sarcasm or satisfaction that I would learn dance. I am not sure how much
I fared on my guru’s expectations but I learned to appreciate dance and convinced
by what my gurus offered and what dance offered to me. And the truth is that
discovery continues with action and creation.

While it is not that this extreme dedication and trust is implied even in
academic setting but a substitute of passion, dedication and sincerity of this has to
ensure learning of art forms. An important implication for Teacher Education is the
challenge to expose to fullness of experience of the art form and its linkage to the
western themes of education. The students were critical about art-based theme of
the workshop and they found conflict in appreciation of the art form and its
application. Most of the students looked for application except for one who reported
the exposure as a unique and fulfilling experience. The possible reasons for
disintegration in experience in explorations is that heritage, richness and unique
organization of knowledge of arts and symbolism were missing from the students’
exploration during the workshop. The fundamental of Indian ‘classical’ arts is
considered to be comprehensive of its different forms- singing, dancing, instrument
playing, sculpting, painting, architecture to name a few. The paper argues for
narratives and experience of audience and learners of Indian classical art.
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