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2l

QISTHATIN Afed

-

Y. I[ATERIT Si9RR

UTaRt

31. sfimRra srasaR
QABIY AT, JTHAT
e 3qa (w..)
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NS5

MR AN STTel HOUITA I 3111 3ABT sfAE=T U 31ea7ra

IATARTA SIIR™  IAA StoR™™ Srordler 3zH™**

* gfererT framT, 1. fivR1a srs e TN FeifdEer, e, R dqe (7.9.) FTRa
" fr R, . iRTa ST AT TeTfiETer, e, e dqe (F.9.) R
A et T, F. W RTE TR AT AETiEer, e, R dqe (4.9.) TRa

MY ARTY - HRATT Uil TRURS STt UuTTent Sifadiar g 3 st et sft wmr 3 fore uRifde Hae &t &2 o 31 3k urita
Rt FiTe & fafSra sreamt ot fafdray wst § goffesa fdsam sTan R 537aT 3ruet sfagr B, 8161 €1 B, VA §1a1 &1 foraTel o2t B BfY
§¢ 2 o gRen & forw A 3ifere uRifdre ? 37k Rerar & o0 3ma9de B 53R & HIold Bedul & ST b 31Tel TRITAT BY
JER FaTTet & 0GG fAcrsft| 31a: HTeTa BeaToT A A Ted Io 31T, F2fel Ud geait & ¥awy Ua $fdarA &1 [G2duur avet o5t smaedasar
Bl UTel HRAT 57Tet UUTTet! & e &1 fAR3uur B3t o1 UAT U 53 e ux ¥ fbam sram 2
A AN U BT UTATHD 32T UTH el HRAT STl TUTTet! & fIBrA 371 ATeta Bemor & FAsferd gofs o1 fIrSwur Her 2l
Qe us Uil SR et omTett & fafdra aott, Aaférd gefer 3Tk 3 B fafid gu, st ften owar 1 sRdia urfter smer
g ferem voTrett a1 formfor gefaemes GRT ATeTa SeaToT 8 Aoty A f35T ST oMl aa B, 1§ gfora & admTet Sfiae & Sot AT
et (STeHt) A 3iféras fRifera aml sl simer yomeht & @t wgeayguf sraemomy off, ‘st 3R ‘arger’ foteg deta 3R sUaER (SIaAT)
& ATY AT BET off AT 8l 51 At GEi IR 37 T4l Bt o738 B
8% St - UTdter F11eT, ST 3TR Yetofon, Aaid 3R SR, Fefa

UFATaelT - HRAT URiel URUS $iTel HuTTet! 3ifgciar & 3R
AT faset oft Ty & foru URifeTe ket it o8 o # 3Tk urher
Rt 3Tt 35 f3fra sreamrt &t FHa & Ay fafdrer gt  aofiea
a5 s/ B1 3G 31UeT sfaerA . 811 &1 §, VA §i1et &1 forgrer
B 1 B 53 EH R S ghen 3 for A siferes urifde § &t
fRerar & forw sma9as 1 53R & HIeId BeTul B goTol B 37Tl
TRITA] B 98k JeTTel § 7GG fAesfll 31d: ATeld dedtor A Faferd
31 FT1, Geofel Ua gl & Tavau Ua 3foere &1 fGsduur oeet ot
ICED L
a9 YfY } 78T mTera far @t amemd SR snaiey
Aea Uit g3 2l fosmmer, Rifden, s1fora, sefer, ent otk wona
forgtrer Asft Bt T3 9RA & UTE ST AB! Bl HRA BT 3TH Wl
AT BT IgH I, 'TT0ft Bt Setail’, ‘Berferat 3R {I-farst
P aTal’ 3R 3} g Bt IUTieRIT A STer ST R
HRA TP Sgd IeTWT 391 §. TS AT B 31Uei FFPHd,
YU, $iiSTel, TATaRYT, Upfe 31fS &Yt 1 gTeitfcs, AYUf smRefter
enf 1 areft oft o uRfa R, 3Tk 98 AT BR® 9Ra Bt FBla
Bl R Il QR faed ot A uriter Sfifaa Fpfd 31 &3
AIIATY 3R FAwpfet Bt FAm st TE WR off @fdser 3ra w7dl
B a1 3 Shifaa 78 a1 ST 319 AET fbar s B At f

Tar fia 57 qft gforen # Fe QwRreh Sitfda dAvpfd st 372
FfoTaITG AT SMER HREAT AT Bl AT TeATAT &l HRA T Fpiel
T AYIAT BT TR FToT | TARY HRAS APt & FeT TrgR AT F
2

HRART STt TUTTe! (3MEHTH) T diet A 31t dit as
STTel BT oYU §EATARUT 2l TE b URURT & Sold Ub FId
TUTTeAt 37R STTeT 83dTaR0T St UfehaT B HRAT STl UuTet dfed
arfeca, 3uforwg, ds 3T Iuds R 3menfyd 21 vagdl-2020
(It ferem Sf) urfter 3tk omeaa st s1met 3R faaR &t
9 AYw foRIAd &1 v arefeefes Rigid & ®u § ategar 3t 2
HRAT STTeT goTTferat & 51TeT, fagimer 3R Sftaet gefa enfAe & s
3T, 3TTeTId, TNeT 3R B3R fadwor A fdafra gu el mrey
Pt 3N oTTER T ofTol B 53 UIWRT of FHIY FS181T, BT, TMAA,
DI, AT, AR, fafemf 1 3R arfrsa &t menfaa = 2
3 WA @1 ATHIT 3R 31 Hwratt H werfaa feam 7,
uTsd, B 3R SeTend WRURISTT & ATEIm A TRATRA §31 590
UTdtel $TRA BT FTef, IAB! ABAATE 3R Fatferat, a2 farem,
IR, UTaRuT 3R aRAa 1 Sitast & Aaft ugegait & Fafer sma
Bt JIAT BT 3THTETTSTT BT AT AMAA I
JRYY - A MU U BT MANS 29T HTeld eI > 78
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TRAIf3Te URiter HRA SiTet ToTTedt 37k Fsféra gofa & faera &r
faewor B B fAfdree STea
1. ORier HRAT §TeT ToTTel! R AT &t After s
2. AR U §Te usfa &1 gofan (i)
3. gt AeH & HRAT ST TOTTeft Bt §THAT3T Bt TRAf3resdT

P UgAT BTl

MeE U UTel HRATT SiTer TuTet & f3fdrer gorf, FAsafera
geofer 3Tk 3 B G ge, saaT Fe ST 31 Rt Uit
Fe1 U4 o161 oTett @ formfor gefarem GRT HTe S 8
Toget & fa5am s el Ig gforn § acdATer Saet & s Ad
STer (STent ) A 3rferes fifdra em st simer womett # < meeayof
3oy off, ‘ST’ 3R ‘35Tl fofeg dgid 3Tk sIdER (STaA™T)
& ATy AT FET T ABAT &1 57 At gET R ener st & 7t bt
313 &l FTel & B UgE FUTe (fomere)w §ief & 14 ¥ B
ot Iga 9l fAuReTs o8 SITaT B
35 - Fg wdfafea? fas 3 it gforan & ey Qristt Stfaa anfefeass
it 81 sHiST (gforrt ) & srggerat ot wfdar & wu § ugd fasa
31T, {378 551 & /U H STl 1T 8, 51 dG! ot ATHS FoI1d Bl A%
ST NS B TV | ‘T’ TP 9% ‘AR’ A TR 1l S 7 F A5
TS 31 351 BT ‘3AIBUT’ BET A1 7, forAet 3ief ® neysat @R
forfifa a1l 3 st & fore fafdra =it (RiY-fored an e
3TfoTb BE ADA §) B WK 8l

gt ot yfer 3R Fgfar oft T ST I YYfer BT 3ref & Far ga,
3R 7gfer 1 aref B wpfar et -ae- it ore oier AtfRaes wa & At
ST 81 579 d% AT of Ut {35 I8 foram gan g, ot Ieaia fafdra
HISIT & GeATHId B, 7§11 Bl Aifas ®u A U o s 52
forge g fam wfd emar a0 & S FRUT g1 B T
P BT IE TS AT & TDAT 2l 1 B A STeT B AGT0T &
GG et 39 UTeaqwa! & formfor § e et f7eg 3% oar
AT Rl 3% AR B HedG, ATHAG, TG 3R 3fuUdas| It B
FRARTa Bt & 5H AR TRIRA A U1 IerelT & 35 gR gt o s
Bt fEdelt uvaTg Bt TR TS 318N Bt T B BT T
fasam e siert & VA IATH FRETUT &S BRI, IS B AT S
fore A6 o7 3sT YRIATfea® FNd HTT T AGAT B
dgier: 358 Y fAeTer & Aot o 7E Gor 3 FHE & forg srearret
fasam
QR0 : STt HXAT 187
iR : st o8 sefa uonfern § A v ol
e ST : Siiaet & forml &7 U STEIuIaTe HaTg ST 31T BGTcHeD
BTofe YIS & WU H &l &l
wefar: o8 vgw g sefa Aiey, aer, =, 39, rfini otk
Jgdl
IUAT (ST IUAG &I 3 STeT B ATY SIST ST 2, dF 5 390
framene o 1T | Tl & TS TS B Y A TARad
fasa s R 3R Siiuyes fSe & ®u # UG SITAT Bl

TS &1 HRAT STl ToTTet! 311R forem & R § a1d Ba &,

T FTel B U 3T F 3T 7, ST STdel & T AT Uge], A
Ffera g IT SN U oTfeh &b 31ETTT & oW 3Ta9TS SATeTdt AT
w2 }1 STaATS SH®T STET IR HTeTd HwAToT 7|
et urelter sefar - smetar urdter Smer moTTett ger amenfid
3R 31feres greffors oft| uwfter smectar Shtaet sefs & Aaa @@=
UEe3T & A Ue 78 & fb fifaes fort & est nged 3o & sTags,
3 M gfor § SRaTs & Heca &f B 78] 31T s &l FHifds
SGITS HToTd 3MTcHT BI TATSTIATAT B | H B BT &, ST&T oAfeh
P 31Ter fIPrA @) Serar 3 & forw syafRed forger utg e
TR0 HRA Bt Uil ATaT H Sftaet Bt Argsft 31 fasft & e
P foru Aferes frem &1 Hgca T sifés Bl
o Fier - AR sefa gduTer Sten a1 Sftaet St geterm § AT
STonl & SR 7 3rferes fifera em safon srda sofe o & fagia
R SR 3T 2| TH SFHTST § GHuT BT IS 52T s 2| geumef
915G BT JeT AP 1 3ref e ot Fuferre 31 78 fig AR a1 53
2 3R 357 IR TETel BT T Jufel BT & fofee safh B 30t T
Staeterer #f Sat arfanl e (enfifedr), sref (eret), @M (3287),
3R Aer (gfs) ar gmwef (k) Bl aaR of 38 gomref R
forsfz 1 gaepT Haere & & At mrerdta s forfeea ®u & =
gfes & forg B =t smaret utet & forg, &6 U oTeet 3R suTUe
JU A GG Stael [ABid St greml goute g Sfaet a1
YeITdet B3et 3TR 3728 forufer it BT U aviepT HaTel 3d 8l oI
T 30e BH B2 &, df g1 el gounet & g A TuTfud
ST AIRY, ST &8 WY&t AT Yfh & 3ifcm A& Bt o Tt  Has
BT

B IT BH gAR 31Tl AT Sftael B! aI B 2l AT fUset Son
7 gAR &1 R & A &7 31U I AT el F e 97teTal Bl Afory Bl
TATT STod 1 €l 310 BH BIP 3Tl SToH B! AR} Bt ATRT
Sftaet 3k geg a5 & arremt &t disT & forw gaR o e B

STToT 3T 315TTeT (FTeT 3R 3157TeT ) ATd STl Rresidl & AT,
BRI HRA ST S1ToT (STTeT) 37 3757TeT (315TTer) b IR H oft sarar
21 3 3 Uge] doTd TR STTER (STTATT) S ATY FHIA &1 519 &0
IAP FTeT 3TR 37FTel B TR H SATefel BT TATA I @ al &8 U I35
T 3MILABAT Bt Bl 335 Bt AGIAT A, T 3TFTe B o TR
ADA B, ST 37T & 3R 16T, TTet! 5i7e1, I STTe7 UTH BT ABa
H

33T AGTd B UBIA H FTeT 3R 3731l B S 37 Bt BT
TRITA B3| SftaT § $9TaTel HT 38w 3TR 32 & 9 § T Bl 350
B GO IS B, 3R IET BT TEMRUT TeT 31 IGTE0T B
forow IS o1 oufes Araar b ag v 9k ®, a1 3A 3Tl Far
SATAT 3 I 37T 8. $ASD 3TeTdT, 30R I8 AT & f6 ¥ g g5
I A IEATR, O T8 ST &1 31T SATeTd & 31Tl &1 U= f3rar S oft
IE faR smar ® &6 § ofR g, af a8 5w 3R 5y, &%, 39,
SiSaTFal, ATATRSG S&reT 3R A T Berom| &1 3rustt srrent Bt
3T & ISP A b BT ATMRT A & PRt HUS 19T 331, 7Y UgaT
o13Y| gH BUS FGoTal A HSTT 37TdT §. IRF IRR &I B§ 8! Tdhd,
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31f3at STt oTEt ABelt, A B AEl B2 ABaT 3R I T G B2
ASA| TTYA 3T BT $B TG (G015 ABA| UAge AfehEl 2l
STel 81 UEATH ElaT ¢ 1 &0 G8T o, G8H ofal, dl 3 iTel BaT oiral
B FTeT 3T A BT §31T 31 FAfere Aeft B e fam o 2@ 7.
SAA ofIeT YA | US STd 2. I 5Afeh SiTel Bt AGTIAT A 37Tl Bl
R TR 3AT ¢ IE SATeHFITe UTH R il ¢l 3 UTet & forg 3ramet
G BT BISTIISTFITe A GTHRI UTel I foT8 FTeT ST TBTT TATS
B Y &1 AdTeT 34T & b Uget o g TIfu? ITal ST |/ AT
3MTIET &2 37FTTe B G B! AT GTHRI UTal S fo78 UHTLT MTLTS
R 5B 37T, I8 TBTL ‘FTel’ 1 $AD S(eATdl, 33D forq & v
SIfeh Bt AGIAT Bt SMALTST &lcit 8, 3R IA I HaT Frar o
(‘37 1 3ref B 3rFATSTAT 3R ‘T BT 37ef B fAedA®))|

fég faar (mer) & weht feeneat & srsmerar &t Faasarn §
ST B JY A ST ST 8| A Bl T PHI AT GRT 3(Teft TgiTel
B AT BT 31U MID IRR T AT UfTd B S PRUTR| §AR
3raifae, 3mer-bfga wrf 3k uffomdt dist ergar 3k farsfar &
T B Alsel I gARY srHefar o1 uftomr R $fgt & Seret A ygof
gt 3Tk Asft o8 A WEd IRATIS ¥9 (AT, FTET T, AdaT) B
uTfer oR € AYa Bl VAT 7N ST © 5 Agia & uwrer ¥, safh
SAFTTAT Bl G TR AGAT & 3R 37Tsft 3MTeAT Bt Sfiaet 3R §eg &
T A b TR AGAT ¢l a1 € 181 ofes forT FaTeT & |aT g 3R
o1 et 1 UTeter BT & I AT B ot FEUR AHT B

et amarf- eiwvarf ruer srdd (quf rddars) weofa o,
TG 3ust }F ([daTe) sofa § 3R ImTgSTATS 3rust
fafsrerda (e sr@dars) sofer & aieATer 3R wATEHT, AT
SIfBTd STeHT 37T AGTT STTcHT & &1 HAae B g1R & a1d HId &
3R Aver a1 gfes & fore Ues SreteT I T B (5 ATS, FTe
Hrsf, 91fes @Tef)| M&T AT WeT AT AY 3MTeAT (SATehoTd 3TTeAT) BT
TRATEHT (URATEAT) & ATY YUt ferr § 21 wratent & Ary foraear
ot fer 3 {58 3rent 3Tk wutem & o9 &1 A9 3G, IS
forer a1 31% SR IAS ATS Bt AE geMl 199 A S HRA S
AToTS - enfifes Feret § A v, T GATeG FRITT of 23T
B 3R JTUA FAT3ML BT ITETe B Y FaT T {6 It BT meprer
JUR T 0GG BN IGIfAAT BT ATl & & Saet va & gy 7
(F¥pa o1 3ief § ‘3mrenr, ‘wfd)|

WA UTiteT STl B T BT Hged HRA b UTd ol STt A
&0 71 IR Awa B2 fSepe SA2 afe &, a1 fbden? snegfors
BT & STl AT (AT ‘TATHATAAT R ) Bl oA BID Al
Bt FATIH UGB - BT P T & 19 - BT 7T o for= R 2|
FIT D IO A, TH TR R A HRA Bt 5iTe forad &1 mrufie
SR TET R 3 o8 dobet 1 b BRUT HTTadT By JAHIITIIT H A aT8
Bl HTeTadT &7 3ifdca & T@al ¥ | HTeladr B SleHolTd &THaTy
TR § F 53 geieht & mamTeh Go1 A e 3 R, T 7E e
JUTTE} #18] Bt SATeft ATRY ST UTATIIS oY rerdt At & fasr w
SR 3| Sfaet Breret st Bt B $i1et o1 saTaETfie SuAteT ¥ e
T IFAT FaAT 7, AT & HEcayu! ¢ fordet f 3 ATBRT a%

UgTe 3R IABT IUAST Bt F foTT 3D Adeitas! GTHaTUl
AqeTst BT BT UTilel 9IRS FTeT IR 95 31erds forsflk s B
‘Tg8a peaeH’ & Rimid, foraeT sigare ® Ayl [ded v uftar
R, 3R 'Ad sraeq Ffear:', ! srfare t 'R HE AR, Al
T UTIT ST AT 31 Ff BN g 53t 28 & forg 3deht R a
T IY, QRIS §H 3T AT TIGTUT A IUANST WR biggd BT
ATRRI TR BT eATEYfords AT S B B WU F FUTUT Bat
&1 fheret ATER &em s §1e § fawart ot ves fawgd @
onfAer }, foram womet fagmmet, 3mgds, 2T, a1ford, SwgfeT, smer
3R smuTfdgTe, engesd, Afer et (Rt S @ fagme),
ATdSTford U9, Ao Maferast, usere fagmer 3tk &% 3y
oNferer B, Afdet 3ogl do Ao =181 3l

HRA & 37ETTeT B T3 JHTTOT—-3TAST &i511  Hgeayuf AoTaret
fean 3, forer wonet fagmer (et @t a1fd, AR ser o7k gedt &
3MTBR 3T T B IoTht AXS S HIEIT A ), Foreutd fagrmer (Grert
3R TSt -t & 3ot &t Serat FHE S AreAm A ), ffdsean (g
3R gemeId UGl Bt TieT & ATA-ATY UTE Pt 31U > foIg
Afgrest UoonYan S aTeIH A), HITASTTe (33uTd fomfor & Jerest
HERA & ATETH A), UATA (35 AAH > ATETH A ) AMfEet Bl
BT ), 3R AR (SATHIVT B ITH! AR B ATETH )|

A5Tfors 3R ddeita! TeIfd Bt TEteTd HTeTd STl & Aot A
AR & AgrT IR gremt uftury gU R 9TRd of SATUR, Hrenfarest
3R e wfda & & 1 o8 Suafer afia 3t 21 &1aifes, T8
ABeIdT TP BIAd B ATY 31T &: 3NeATeHD Aaer Bt gifer 3R
Afere areret & fRrael WA A7 3R U R uforva! & §ET
(3fSaes 31TenT) 377 3iTenT (SATThsTd 3iTeAT) & FofeT 3T B e,
97126 Vo1 3R STTeT Vo7 (STl T A¥eT) UR HoTas sftar i feremart
B TSR WA HEcaqUi &l Gfer aigea & forg 9 ot 3iR Iwet
2 3R g 3A TR § 319t ugaTet oot grent 3 oft, gt fere
"ot af$ftesy 135 fommt A uaTfaa ®, saeT sreaferes forstiaeor
& ST R 3R A URUTIE ForaT Stet off 75 21 &1 AiegeT ferem
TUTTet & Baet ATRAT T1eAT UR €T Bfgd BId 8l gToAlfd, AR
3t faeft safes 1 3fua Sifigs Aot ol & fore varfa sr&l R
forem & smRefty IFRPld 3R s & enfie fdsa e anfee
b 3@ Sftael & aiS & ®U T 3enATd B o1 Ad| 7 35 &
T B HRATT STl TUTTet TR 3(THY B UTSTDH UGTel BIb,
Hlt foreT ToTTett I Fferfead o= Al & & Asht ol &t 3w
S[UTaET aTet {161 37k Ua 317 aifass anem fie formt 3 &fdes
e go1 A

HRA & 31ETTeT B T3 SHTTOT—-3TAST &1  Hgeayuf AoTaret
fean 3, forer wonet fagmer (aret @t a1fd, AR ser o7k gedt &
3MTBR 371 TTA B IoTht AHS S AIEIH A ), Foreutd fargrmer (Grert
3R TSt -t & 3[utt &t Serat Fwe S AreAm A ), ffdsean (g
3R gemeId UG Bt TieT & ATY-ATY UTE Pt 31Ul > foIg
Afgrdest Uoonfian S ATEIH A), HITASTTe (33uTd fomfor & Jerest
HERA & ATETH A), UATA (35 AAH S ATETH A ) AfEet Bl
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PULTA ), 3R ATRTBT (SATHIVT B ITHT AR B ATETH )|

Isrfore 3R ddeita! TeIfd Bt TEteTd HTeTd STl & Aot A
AR & AgIrT IR gremt uftury U 9TRd of SATUR, W3t
3R e wfda & & 1 o8 Suafer afia 31 21 a1aifes, T8
ABeTd] TP BIAT D ATY TS &R SEATcHDS AGY BI &Il 3T
A mreet & fRrael WA A7 3R T R uforva! & §&T
(3f$aes 31TenT) 371 3MTenT (SATehsTd 3iTeAT) & FofeT 3T B e,
97126 Vo1 3R STTeT Vo7 (STl BT A1eT) UR HoTas sftar i foremart
B TSR WA HEcaqUi &l Gfor aigea & forg 9 ot 3iR Iwret
2 3R g 3A TR § 319t ugaTet oot grent 3 oft, gt ferem
TuTTet af$ftesy 135 fommt A uafaa ®, saeT sreaferes forstiaeor
& ST} 3R @ URUTIS ForaT St off 75 21 &1 AiegeT ferem
TUTTet & Baet ATGRAT T1&AT UR €T Bfgd BId 8l gTeAlfd, AR
3ot faseft safes 1 3fua Sifige Aot arel & fore varfa srEl R
forem & smRefty FRPld 3R s & enfie fdsa e arfee
a1 3@ Sftae & aid & ®U T 3enATd B o1 Ad| o7 35 &
T B HRATT STl TUTTet TR 3(THY B UTSTDH UGTel B,
HAt for&T ToTTett I Fferfead o= Al & & Asht ol &t 3w
SJUTaAT aTet {161 37k Ua 317 aifdss anem e formt 3 &fdes
e go1 A

EH HIRd B! UThel SiTel UUTTeHt & 31eTTeT B HIETH A 3Tt
gdait & IR § STerar 3R 3neferds gforan & 37 F1at BT I
TP HIAT Elet B ATl Uit HTGTT BT AT B2 ABd 8l AXPIel
SATUS ATHTINS Faef F meeayuf 31 gt A3l gAR @RI Uet
SiTa aTeft godat 3TR e Al a1 SiTearit A g4 arferes wenfaa
gt &1 ‘wiipa FeT 31l B 3iaEfee A Sga o191 IoTAT 8l T8
igt-R- it oAt 3k geat &t forawar 31 598 g sfaemy,
e 3R e FRp it ot FRTest B3 fdsfid srgemrumd
oft orfiret 31 I8 Siet grat & Aiferss Arw 3R 71U efteapior Bt
TRoT et 1 9Ra SR 391 & forg, et urdfler fdea S sga A

IFTferas ST B FRAETT T ], 3 EfTCHIVT B 37T AT
2

et farer sfifar 2020 o1 Bt FaReft sret womett I Heef T
HRA & e glordt o/ Bt Yersiidd Beet BT TRRT Ht B
TATH QRIGT fR16T ToTTet § foretwa, SHTeTaRY, 3roemist, TasidT
IR R i & ufer FraTer SR geat R SR & srn o1, &t v
YT Sfeh BT UTSUT S3aTT aTgett offl 6T § Sfiger & Asht &l
foram e ST o 9ifds BT &F 99T 3R IJuforgt & 3rAR
TGTIT ST Tl Ra @t Sfére moTTeft o1 Iuiterdsar - 3P,
Temefardt 3tk UARE Eiet BT U wiaT S W R

o8 forem sfifar 2020 urfler 9Ra & stiaeret sfagra &
FHBR Bt 7 3R TP, FYd, IRAE 3nfE S urfler omRedtar
forerfagt & BRI & T AT UTGUDH B UHIHIUT 0T &TeT It 2l
forsaef - smRa ®1 3rustt ARBIAS fGRRIa S FReor 3R TAR-
TRAR UR S7$1RaT A &7eT a1 ATfR0, ST 39 B 3MTeH - HTdeTT & foTu
JMALTD B HRA BT oT5 {91811 ey o1 ST et o waasrar
Y TGS 3T R B STee TR BB FIeTA, ARP e oA
3T AHBTeMteT STl SMEMR 3TR TeTaft & oIy sTedt IRTET UaTel
BT g S BT T BN BI ATIAT DR, A [ABTA 377 Sidet
3R 3fdas seamor SR gEt & ufd fordiert & ufdes g1a & forw
NMALTS STABRY, BN, ol TR EfCHIVT UTH It B 7GG BRb
o 3fdae STeTficst Sefot & HGG B Bl
e Tig gt -
1. st Rreafay uis: wRdta gefa & siforarf aca st

TSI, SoTe%5| TG BT, 2017 |
2. b sfiforamt aw@st: w2020 & Aream A IRA

forem & MFBTA 3T MMV BT THIGUT HEIT AFPd

faeafdeaa, 73 et vn wreds vy vfter s &1 $faeRAl
3. WsR® ¥ Ior: HRAT Gefa 3t o8 Hunferal UeTers,
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Abstract: This study explores the trajectory of Indian knowledge traditions, analyzing their systematic adventure from
attractive with cosmic thriller to articulating profound, verifiable fact. Moving past the colonial and orientalist
characterization of Indian thought as purely mystical, the study demonstrates how its precise epistemological framework
included numerous methodologies. It examines the evolution from Vedic inquiry to the rigorous philosophical systems
(Darshanas), highlighting the central function of the Pramana the manner of valid understanding like notion, inference,
and testimony. The findings reveal a sophisticated synthesis in which domains like arithmetic, astronomy, and medicine
had been no longer break free but deeply knowledgeable with the aid of a philosophical quest for closing fact (Brahman).
The take a look at concludes that the Indian highbrow way of life efficiently navigated the path from thriller to reality by
means of developing a holistic paradigm that reconciled empirical investigation with spiritual perception, aiming for

each world information and freeing information.

Keywords: Indian Philosophy, Pramanas, Darshanas, Brahman, Epistemology, Vedic Tradition.

Introduction - The adventure of Indian tradition and
expertise traditions is one among traversing from the
enigmatic realm of mystery to the illuminating heights of
profound truth. the relationship among meals and drugs
has lengthy been investigated and is of crucial importance
for the know-how of the improvement of ethno
pharmacological expertise thru time. Hippocrates, taken into
consideration the father of medication, is credited with an
aphorism equating food and medicinal drug (Touwaideand
Appetiti 2015). For millennia, the Indian subcontinent has
been a unique crucible of concept, in which inquiry became
not visible as a mere rejection of the unknown however as
a scientific pursuit to get to the bottom of it (Basham, 1954).
This intellectual and spiritual endeavor gave start to
numerous systems from the paranormal speculations of
the Vedas and Upanishads to the rigorous logical
frameworks of Nyaya and Vaisheshika (Radhakrishnan,
1923). Those traditions seamlessly wove collectively
philosophy, mathematics, astronomy, and aesthetics,
running at the foundational notion that the cosmos, although
to begin with mysterious, is offered to human motive and
non-secular experience (Zimmer, 1951).

The final purpose changed into not just intellectual
mastery however the realization of a perfect, unifying truth
(Brahman) that liberates the character. This synthesis of
the transcendent and the empirical marks the remarkable
contribution of Indian thought to the arena.

Review of literature

The scholarly literature on Indian expertise systems offers
a wealthy and evolving tapestry of interpretation, moving
from preliminary orientalist fascination to greater nuanced
and indigenously-grounded understandings. Early colonial
works, which includes William Jones’ foundational
translations, while instrumental in introducing Western
academia to Sanskrit texts, often framed Indian concept
through a Eurocentric and utilitarian lens, categorizing it as
predominantly non secular and otherworldly, an attitude
significantly examined through stated (1978) in his critique
of Orientalism. This becomes countered by using the
monumental efforts of Indian scholars like Sri Aurobindo
and S. Radhakrishnan, who, in works including the
foundations of Indian subculture and Indian Philosophy,
respectively, launched a powerful highbrow defense,
positing the integral cohesion and profound philosophical
sophistication of the lifestyle, arguing it seamlessly
reconciled the fabric with the religious. A widespread shift
took place with the book of A.L. Basham’s The marvel That
turned into India (1954), which furnished a comprehensive
ancient survey that marveled at the subcontinent’s clinical
and cultural achievements, thereby tough the narrative of
a civilization entirely preoccupied with mysticism. next
scholarship, drastically by means of D.P. Chattopadhyaya
in his records of science and Philosophy in India, and the
ongoing initiatives of the national project for Manuscripts,
has further deconstructed this binary, meticulously
documenting the strong empirical and rationalist strands
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inside Nyaya-Vaisheshika and the mathematical traditions

of Kerala, illustrating a subculture wherein common sense

(Tarka) and non-secular insight (Darshana) have been

complementary paths to truth. latest interdisciplinary

research, along with those by way of Sheldon Pollock on
the Sanskrit cosmopolis, have multiplied the sphere to
include sociopolitical dimensions, analyzing how intellectual
traditions were shaped by and in turn shaped energy

structures. thus, the trajectory of literature exhibits a

continuous refinement, from viewing Indian information as

an unusual mystery to appreciating it as a complex, self-
steady, and profoundly reality-seeking way of life whose
full dimensions are still being unearthed.

Objectives:

1. Totrace the Philosophical Evolution: To have a look at
the ancient trajectory of Indian idea, from its early,
enigmatic expressions in the Vedas to the systematic,
reality-in search of philosophical systems (Darshanas)
of the Upanishads, and the classical age.

2. Toinvestigate the Methodologies of Inquiry: to research
the diverse methodologies hired in the Indian know-
how way of life, inclusive of religious intuition (Yoga),
logical reasoning (Nyaya), and empirical observation,
and the way they have been incorporated to transport
from mystery to established fact.

3. To discover the Synthesis of knowledge domains: To
study the interrelationship and synergy between special
fields of understanding—together with philosophy,
mathematics, astronomy, medicine, and humanities—
demonstrating a unified pursuit of profound, underlying
standards.

4. To critically assess Western and Indigenous
Interpretations: to evaluate the moving scholarly
interpretations, from colonial-Orientalist views to
modern, indigenously-grounded research, and their
effect on know-how India’s highbrow background.

5. To Articulate the idea of remaining fact (Brahman): to
elucidate how the various strands of the culture
converge at the idea of a perfect, releasing reality
(Brahman/Moksha), positing it as the closing goal of
all intellectual and religious endeavors.

Methodology : This research will adopt a multidisciplinary

and crucial analytical framework, often located in the

gualitative research paradigm, to comprehensively
investigate the trajectory of Indian knowledge systems. The
method can be basically hermeneutical, related to the close
reading and interpretive analysis of primary supply texts
which include the Vedas, most important Upanishads, and
key sutra texts from philosophical structures like Nyaya and

Vaisheshika to hint the evolution of thought from mystical

inquiry to logical systematization. This textual analysis could

be supplemented with the aid of a scientific overview of
secondary scholarly literature, encompassing each classical

Indian commentator like Shankara and modern-day

historians of science and philosophy such as D.P.

Chattopadhyaya and Debiprasad Chattopadhyaya. A
comparative historical method will be employed to juxtapose
Western and indigenous interpretations, drawing at the
works of Orientalist scholars like William Jones and their
opinions by means of submit-colonial theorists inclusive of
Edward said, to deconstruct biases and spotlight the specific
epistemological foundations of the Indian culture.

The synthesis of those techniques will facilitate a

thematic evaluation, figuring out and exploring middle ideas
just like the method of valid information (Pramanas), the
pursuit of liberation (Moksha), and the cohesion of
information, thereby building a coherent narrative that
demonstrates how Indian way of life efficaciously converted
cosmic mystery into profound, verifiable fact.
Results and Discussion: The investigation into Indian
lifestyle and knowledge traditions yields a complicated
photograph of a highbrow environment designed to
systematically decode cosmic mystery. The evaluation
famous that the evolution from the enigmatic hymns of the
Rigveda, which contemplated the cosmos’s advent “in the
starting, while there has been neither being nor non-being,”
to the rigorous epistemological frameworks of the
Darshanas, became no longer a rejection of thriller however
a based inquiry into its depths. this is most glaring inside
the Upanishadic shift, where external ritualism was
internalized into a philosophical quest for the Self (Atman),
transforming the thriller of sacrifice into the profound fact
of focus’s identification with the remaining truth, as captured
in the Mahavakya”Tat Tvam Asi” (Chandogya Upanishad).
This progression became underpinned by way of a
sophisticated methodology, the Pramanas—the means of
valid expertise. The way of life did now not depend on a
unmarried device however integrated belief (Pratyaksha),
inference (Anumana), and authoritative testimony (Shabda)
in a complementary way. As an example, the Nyaya faculty
hooked up a robust framework of common sense, while
the Vaisheshika machine applied it to a granular atomic
theory of the physical universe, demonstrating that empirical
observation and logical reasoning were paramount long
before their formalization within the West.

The research confirms a profound synthesis across
know-how domain names, dismantling the present-day silos
of technological know-how and spirituality. The Sulba Sutras’
particular geometric calculations for altar production monitor
an advanced sensible mathematics rising from a ritual
context. Further, Aryabhata’s astronomical theories and the
medical compendiums of Sushruta and Charaka have been
grounded in statement and rational taxonomy, but have
been conceptually framed within a holistic expertise of
cosmic order (Rta) and the interplay of bodily humors
(Doshas).

This integrative worldview finds its final expression
inside the idea of Brahman—the singular, indivisible truth
that is each the fabric and efficient cause of the universe.
The dialogue of scholarly interpretations validates a big

www .nssresearchjournal.com

Page 16



NS5

Dr. Bhimrao Ambedkar Govt. College,

Noveen Shodh Sansar (An International Refereed/ Peer Review Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054
Amla, Betul (M.P .), 13 October 2025 , W ebinar Edition, V ol.- |

paradigm shift; in which colonial Indology regularly
fragmented this unity, viewing “Indian philosophy” as a
contradiction in phrases, modern scholarship, as
exemplified by way of Radhakrishnan and Zimmer, has
efficaciously re-established its coherence. Thus, the results
collectively reveal that the Indian know-how tradition
correctly navigated from thriller to profound truth not by
denying the transcendent, however with the aid of
developing a multi-faceted epistemology able to exploring
each the empirical and the transcendental, ultimately
positing their underlying solidarity as the highest
cognizance.

Conclusion: This observe unequivocally demonstrates that
the adventure of Indian know-how traditions from the veils
of mystery to the illumination of profound reality became
not a linear abandonment of the sacred however an aware,
systematic, and holistic cultivation of know-how. The
investigation well-known shows that the preliminary
engagement with cosmic thriller, as visible in the Vedas,
turned into not an endpoint but a catalyst for an unheard of
intellectual and religious organization. This enterprise turned
into uniquely characterized by way of its integrative
epistemology, which harmonized common sense with
instinct, technology with spirituality, and empirical remark
with transcendental revel in. The development of the
Darshanas and the Pramana device supplied a rigorous
methodological framework that empowered thinkers to
interrogate truth at each stage—from the atomic shape of
matter to the nature of consciousness itself. The last triumph
of this tradition lies in its coherent synthesis, where
numerous hobbies in mathematics, astronomy, medicine,
and artwork had been all seen as convergent paths main

closer to a unified expertise of lifestyles, encapsulated inside
the idea of Brahman. The Indian know-how machine gives
a undying paradigm, one that effectively transcended the
simplistic dichotomy between the mysterious and the
recognized. It gives a compelling vision of a lifestyle that
perceived the pursuit of fact as a unique, all-encompassing
undertaking, aiming no longer simply for intellectual mastery
however for the liberation of the human spirit thru the
conclusion of an excellent, profound, and unifying truth.
Acknowledgment s : The author acknowledges the
profound awareness of the historical Indian seers and
students. Thanks also are because of the peers for their
priceless insights.
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Abstract: National education policy 2020 has many prospects to alter the structure of higher education to such an
extent where knowledge will not be limited to the theoretical knowledge and degree collection but will enable a student
to use each upgradation in her /his knowledge level. The present research paper will analyse these prospects in order
to understand the need and usefulness of new education policy for the holistic development of a student. In its course,
it will also have a look into various aspects of quality management in higher education with reference to New Education
Policy 2020. This paper likewise traces the striking elements of National Education Policy to investigate those aspects
which will bring major change in higher education system.

National education policy 2020, quality management, higher education system, nature and structure,

Introduction - The National Education Policy (NEP) 2020
marks a transformative shift in India’s educational
framework, particularly in the realm of higher education.
For decades, India’s higher education system has struggled
with challenges like rigid academic structures, limited
interdisciplinary opportunities and unequal access. The NEP
2020 aims to address these issues by proposing
comprehensive reforms designed to make the education
system more inclusive, flexible and globally competitive.
The policy envisions a system that nurtures creativity, critical
thinking and holistic development, providing students with
the skills required to thrive in a rapidly changing world.
Central to the NEP is the promotion of multidisciplinary
education, allowing students to explore subjects across
diverse fields rather than being confined to a single stream.
The introduction of a 4-year undergraduate program, with
multiple exit options, offers greater flexibility, giving students
the opportunity to customize their academic journey. Another
key feature is the establishment of the Academic Bank of
Credit (ABC), which will facilitate credit transfer between
institutions, offering students more mobility and choice in
their educational pursuits. The policy also emphasizes the
need for greater institutional autonomy and academic
excellence through accreditation and research. It
encourages universities to focus on research output and
innovation, enabling them to compete on the global stage.
Additionally, the NEP stresses the integration of technology
in education, aiming to make learning more accessible,
particularly for students in remote and underserved areas.
A crucial aspect of the NEP is its focus on equity and

inclusion. The policy highlights the importance of making
higher education more accessible to marginalized groups,
including women, rural communities and economically
disadvantaged students. The NEP outlines various
measures to provide financial support and ensure that all
students, regardless of their background, have equal access
to quality higher education. This paper explores the key
elements of the NEP 2020 and analyzes their potential
impact on the structure of higher education in India. It looks
at how the policy could reshape the educational landscape,
foster innovation and create a more equitable system,
ensuring that India’s higher education system is better
equipped to meet the challenges of the future.

NEP 2020: Key Features of Higher Education Reforms

: The National Education Policy (NEP) 2020 outlines a wide
range of reforms aimed at transforming the higher education
system in India. These reforms are designed to enhance
the quality, inclusivity, flexibility, and global competitiveness
of higher education. Below are the key features of the higher
education reforms introduced by the NEP 2020:

1. Multidisciplinary Education and Holistic Learning

: The NEP 2020 advocates for a multidisciplinary approach
to higher education, breaking away from rigid disciplinary
boundaries. Under this framework, universities and colleges
will offer a broad spectrum of courses, allowing students to
combine subjects across multiple disciplines such as
science, humanities, arts, and commerce. This approach
will encourage critical thinking, creativity, and the
development of well-rounded individuals capable of
addressing complex real-world problems. Interdisciplinary
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learning is encouraged, allowing students to explore diverse
fields such as technology, social sciences, arts, and
management. This flexibility is expected to promote
innovative thinking and foster a deeper understanding of
global challenges.

2. Flexibility in Degree Programs :  One of the most
significant changes in the NEP 2020 is the introduction of
flexible academic structures, particularly at the
undergraduate level. The 4-year undergraduate program
is proposed, offering multiple exit points: after one year
(certificate), two years (diploma), three years (degree), and
four years (honors degree). This flexibility allows students
to tailor their educational journey based on their interests,
career aspirations, and life circumstances. It also facilitates
lifelong learning by allowing students to return to education
after taking a break or changing career paths.

3. Academic Bank of Credit (ABC) : A major reform
introduced by the NEP 2020 is the establishment of the
Academic Bank of Credit (ABC). This platform allows
students to accumulate academic credits from different
institutions across India and transfer them as needed. The
ABC system enables credit transfer between institutions,
allowing students to pursue parts of their education at
different universities. It aims to provide greater mobility,
giving students the flexibility to switch institutions without
losing progress in their courses. This system will make
education more student-centered, enhancing the learning
experience and offering students more control over their
academic journey.

4. Institutional Autonomy and Account ability : The
NEP 2020 emphasizes the need for greater autonomy for
higher education institutions, allowing them to design their
own curricula, conduct research, and implement innovative
teaching methodologies. Universities will have the freedom
to develop their own academic structures while adhering
to national standards of quality. The policy proposes the
creation of an independent Higher Education Commission
of India (HECI) to regulate and ensure quality standards,
thus improving the overall academic environment.
Institutions will be held accountable for their performance
in research, teaching quality, and overall outcomes, creating
a more competitive and dynamic higher education
landscape.

5. Increased Focus on Research and Innovation  : The
NEP 2020 places a strong emphasis on research and
innovation within higher education institutions. It recognizes
that the future of India’s higher education system depends
on its ability to foster scientific inquiry, entrepreneurship, and
technological advancements. Universities and colleges are
encouraged to increase their focus on research output,
providing faculty and students with the resources, training,
and funding required for high-quality research. The policy
proposes creating more research focused institutions,
fostering collaboration with industry, and creating more start-
up ecosystems within universities. There is also an emphasis

on promoting global collaborations in research to enhance
India’s presence in the global academic community.

6. Focus on Equity and Inclusion :  One of the core
principles of the NEP 2020 is ensuring that higher education
is accessible and inclusive for all students, particularly for
marginalized groups, such as women, rural populations,
and economically disadvantaged students. The policy
outlines strategies for increasing access to financial support
through scholarships and grants. It proposes the creation
of more scholarships, financial aid programs, and inclusive
educational practices to ensure that students from all
backgrounds can pursue higher education without financial
barriers. Special attention is given to ensuring that students
with disabilities, tribal communities, and students from rural
areas have access to quality higher education institutions.
7. Vocational Education and Skills Development: The
NEP 2020 also focuses on improving the employability of
graduates by integrating vocational education into
mainstream higher education. The policy promotes the
inclusion of vocational courses and skills training at both
the undergraduate and postgraduate levels. This aims to
create a balance between academic learning and practical
skills, ensuring that students are prepared for the job
market. @ Universities will collaborate with industries to offer
internships and apprenticeships, enhancing practical
learning and hands-on experience.

8. Technology Integration in Education : The NEP
2020 recognizes the crucial role that technology plays in
modern education. It emphasizes the need for digital
platftorms and online learning to improve the quality of
education, especially in remote areas. The policy promotes
the creation of online education portals, which will offer
access to high-quality content and resources. Digital
infrastructure will be developed to support virtual
classrooms, e-assessments, and the use of artificial
intelligence and big data to personalize learning. The
integration of technology will help bridge the gap between
rural and urban education, enabling students from
underserved areas to access quality educational resources.
9. Internationalization of Higher Education : To
enhance the global competitiveness of Indian higher
education institutions, the NEP 2020 encourages
international collaboration with top universities and research
institutions. The policy advocates for foreign universities to
set up campuses in India, providing students with more
diverse educational opportunities. Indian universities will
also increase participation in global research collaborations,
making India a more attractive destination for international
students. @ This focus on global partnerships is designed
to enhance India’s academic reputation and foster
international knowledge exchange.

10. Strengthening Governance and Leadership: The
NEP calls for the strengthening of governance and
leadership in higher education institutions to enhance
decision-making, transparency, and accountability.
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Universities are encouraged to adopt innovative
management practices, empowering academic leadership
and creating a more dynamic educational environment. The
policy suggests the establishment of institutional
governance frameworks that will ensure effective decision-
making and accountability at all levels.

Technology Integration in Higher Education : The National
Education Policy (NEP) 2020 places significant emphasis
on the role of technology in transforming the landscape of
higher education in India. The integration of advanced digital
tools and platforms into teaching, learning, and administration
is seen as key to addressing the challenges of quality,
accessibility, and inclusivity in the education system.
Technology not only enhances learning experiences but also
bridges the gap between urban and rural areas, providing
opportunities for students in remote locations to access world-
class education. Below are the key features of technology
integration as outlined in the NEP 2020:

1. Digital Learning and E-Content Development :The
NEP 2020 highlights the importance of creating and
disseminating high-quality digital content that is accessible
to all students, especially those in remote areas. To this
end, the policy encourages the creation of online courses,
massive open online courses (MOOCs), and digital
repositories for educational resources.

E-Content Creation: The policy calls for the development
of high-quality digital content for all levels of education,
which will be available on various platforms. This will include
video lectures, virtual labs, and online assessments to cater
to diverse learning needs. @ Digital Learning Platforms:
Institutions are encouraged to integrate learning
management systems (LMS) and online platforms that offer
interactive learning experiences, thereby improving the
quality of education, especially in areas where physical
infrastructure is limited.

2. Virtual Classrooms and Remote Learning  : One of
the major recommendations of the NEP 2020 is the
widespread use of virtual classrooms and remote learning
tools. The policy emphasizes the need for blended learning,
where traditional in person teaching is complemented by
online content and digital tools. Hybrid Learning Models:
The NEP advocates for blended learning environments that
mix in person teaching with online resources, allowing for
flexibility in the delivery of educational content. Access to
Education: With a strong focus on equity, the policy
envisions the use of digital technologies to ensure that
students in underserved and rural areas have access to
qguality education. Virtual classrooms can help bridge
geographical barriers, enabling students to access courses
and faculty from top institutions across the country and
globally.

3. National Educational Digit al Infrastructure: To
further strengthen technology in education, the NEP
proposes the establishment of a National Educational
Technology Forum (NETF). This body would be responsible

for promoting the effective integration of technology into
the education system, including policy guidelines, resource
sharing, and the development of digital tools.

NETF’s Role: The NETF will facilitate collaboration among
educational institutions, government bodies, and tech
companies to create innovative digital tools and platforms
that improve learning outcomes.

Digital Infrastructure: The policy outlines the creation of
robust digital infrastructure to support online education,
which includes high speed internet access, mobile-friendly
platforms, and digital resources that students and teachers
can easily access.

4. Use of Artificial Intelligence (Al) and BigDat a:The
NEP 2020 recognizes the transformative potential of
artificial intelligence (Al) and big data in education. Al
technologies can be leveraged to improve personalized
learning, assessment, and administration within higher
education institutions. Personalized Learning: Al-powered
platforms can track students’ progress and provide tailored
learning experiences based on individual needs. This can
include recommending resources, exercises, or courses
based on student performance, helping them to learn at
their own pace. Data-Driven Insights: Institutions can use
big data to assess the effectiveness of educational
programs, track students’ learning outcomes, and identify
areas for improvement. Data analytics can also help predict
students’ needs and support timely interventions.

5. Digital Assessment and Evaluation :The NEP 2020
emphasizes the need for digital assessment tools to conduct
e-assessments and online exams. This would allow for a
more efficient, transparent, and fair evaluation system.
Automated Assessments: With the use of Al, assessments
can be automatically graded, reducing the burden on
teachers and ensuring quick and accurate evaluations.
Online Exams: The policy envisions the implementation of
secure online examination systems that will allow students
from remote areas to take exams without traveling long
distances.

6. Strengthening Digit al Literacy : The NEP 2020
stresses the need to improve digital literacy among
students, teachers, and administrators at all levels of
education.

Digital Literacy Programs: The policy advocates for the
integration of digital literacy as part of the curriculum,
ensuring that students are equipped with the necessary
skills to navigate the digital world. Teacher Training:
Teachers will also be trained in digital tools and pedagogical
techniques that enhance online teaching, ensuring that they
are well-prepared to adapt to the changing educational
landscape.

7. Global Collaborationthrough T echnology: The NEP
2020 encourages global collaboration in research, learning,
and educational programs through the use of technology.
By leveraging digital Indian institutions can collaborate with
international universities and researchers, enhancing the
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quality and scope of education.

International Partnership s: The policy promotes the
creation of online learning networks that allow students to
engage with global peers, access international research,
and participate in virtual internships or exchange programs.
Global Digital Learning Platforms: Indian universities are
encouraged to engage with global digital learning platforms,
making their courses accessible to international students
and establishing India as a hub for online education.

8. Promoting Open and Dist ance Learning (ODL): The
NEP 2020 emphasizes the need for expanding open and
distance learning (ODL) options, which provide a flexible,
accessible means of acquiring higher education for working
professionals and those unable to attend traditional
campuses. The policy envisions a more inclusive ODL
system, which will cater to diverse learners, including those
from rural and marginalized communities. The creation of
a national repository of online courses is proposed to
provide students with access to a wide variety of courses
offered by accredited institutions across the country.
Access and Inclusion in Higher Education : One of the
fundamental principles of the National Education Policy
(NEP) 2020 is ensuring equitable access to quality higher
education for all students, regardless of their socio-
economic background, gender, region, or disability. The
NEP acknowledges the existing disparities in higher
education access and sets forth strategies to address the
challenges faced by marginalized groups. By promoting
inclusive education and implementing various measures
to ensure that all students have the opportunity to succeed,
the policy seeks to create a more just and accessible
education system.

Below are the key features of access and inclusion in
higher education under the NEP 2020:

1. Expanding Access to Higher Education: The NEP
2020 aims to increase gross enrolment in higher education
from 26.3% (as of 2018) to 50% by 2035. This will be
achieved through the following approaches:

Increasing Infrastructure:  The policy advocates for the
expansion of higher education institutions, especially in
underserved areas. It encourages the establishment of new
universities, colleges, and institutes in rural and remote
regions.

Distance Learning and Online Education:  The NEP
emphasizes the importance of open and distance learning
(ODL), which can significantly increase access to education
for individuals who cannot attend traditional campus-based
institutions due to financial or geographical constraints. The
policy supports the creation of online learning platforms,
such as SWAYAM, to ensure that more students can access
quality courses remotely.

2. Scholarship s and Financial Support: The NEP 2020
highlights the need for more financial support to make higher
education accessible to students from economically
disadvantaged backgrounds. The policy calls for the

creation of a robust system of scholarships, loans, and fee-
waiver schemes to reduce the financial burden on students
from marginalized communities.

Financial Aid for Disadvant aged Group s: The policy
advocates for targeted scholarships for Scheduled Castes
(SCs), Scheduled Tribes (STs), Other Backward Classes
(OBCs), economically weaker sections (EWS), and persons
with disabilities (PwDs) to ensure they have the means to
pursue higher education.

Universalization of Scholarship s: The NEP envisions a
universalization of scholarships, particularly for students
from economically disadvantaged backgrounds, ensuring
that no student is excluded from higher education due to
financial constraints.

3. Special Focus on Marginalized Group s: The NEP
2020 emphasizes the need for inclusive education for all
underrepresented groups, with specific focus on women,
rural students, economically disadvantaged students, and
those from tribal and disability backgrounds.

Women’s Empowerment: The NEP seeks to enhance
opportunities for women by promoting gender-sensitive
policies. This includes ensuring a safe and supportive
campus environment, offering gender-neutral scholarships,
and increasing the number of women in leadership positions
in higher education institutions.

Social Inclusion: To address the educational gaps faced
by marginalized communities, the policy emphasizes the
creation of programs and initiatives aimed at inclusive
admissions, special support programs, and hostels for
students from disadvantaged regions.

Student s with Disabilities: The policy calls for increased
support for students with disabilities, including accessible
infrastructure, assistive technologies, and inclusive
pedagogies to ensure they have equal opportunities to
succeed.

4. Affirmative Action and Reservation Policies:  The
NEP 2020 supports the continuation of affirmative action
policies, such as reservation of seats in higher education
institutions for Scheduled Castes (SC), Scheduled Tribes
(ST), Other Backward Classes (OBC), and economically
weaker sections (EWS). Reservation in Admissions: The
NEP acknowledges the need for reservation in admissions
to ensure that marginalized groups, particularly those who
have faced historical discrimination, have access to higher
education opportunities. Increased Representation in
Faculty and Leadership: In addition to student reservations,
the NEP emphasizes the need to increase the
representation of marginalized groups in teaching,
administration, and leadership roles within higher education
institutions.

5. Strengthening Access for Rural and Remote Areas:
One of the key challenges in expanding access to higher
education is the limited availability of institutions in rural
and remote areas. The NEP 2020 proposes measures to
make higher education more accessible to students from
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such areas: Expansion of Regional Colleges: The policy
advocates for the establishment of regional universities and
colleges to serve remote areas, offering localized and
relevant academic programs. Mobile Learning and
Connectivity: The NEP promotes the use of mobile phones
and internet technology to deliver educational content,
thereby enabling students in remote areas to participate in
online courses, exams, and educational platforms. Satellite-
Based Learning: The policy suggests leveraging satellite
technology to deliver educational content to remote parts
of the country, ensuring that even students in the most
isolated locations have access to quality education.

6. Promoting Inclusivity Through Curriculum Design:

The NEP 2020 calls for the development of curricula that
cater to the diverse needs of all students, fostering an
inclusive learning environment. Culturally Relevant Content:
The policy advocates for the inclusion of content that is
culturally relevant and reflects the diversity of India’s
population, including perspectives from various regions,
languages, and traditions. Inclusive Pedagogical Practices:
Institutions are encouraged to adopt teaching methods that
accommodate different learning styles, ensuring that
students from varied backgrounds, including those with
disabilities, can engage with the content effectively. Use of
Technology for Inclusivity: The integration of assistive
technologies in the classroom, such as screen readers,
speech-to text software, and sign language interpretation,
is also encouraged to make learning more accessible for
students with disabilities.

7. National and International Collaboration for
Inclusive Education: The NEP 2020 encourages
collaborations between institutions, both domestic and
international, to foster inclusivity and improve access to
higher education. Collaboration with Foreign
Universities: The policy encourages partnerships with top
international universities to enhance the quality of education
and offer more opportunities for Indian students, especially
in areas of research and specialized learning.

Scholarship and Exchange Programs: ~ The NEP supports
the creation of scholarships and exchange programs to ensure
that students from diverse backgrounds, including those from
remote regions or marginalized communities, have access to
global learning opportunities. The NEP 2020 highlights the
importance of using data analytics to identify and address
barriers to access and inclusion in higher education.
Data-Driven Policies: Institutions and the government will
use data to track enrolment trends, identify areas where
certain groups are underrepresented, and create policies
that address these disparities. Personalized Support: With
the help of data and technology, institutions can offer
personalized support to students who may face specific
barriers, including academic, social, or financial challenges.
Conclusion: The National Education Policy (NEP) 2020
marks a transformative step towards reshaping the higher
education landscape in India. Its focus on access, inclusion,

and equity aims to address longstanding barriers and create
a more inclusive educational ecosystem. By setting
ambitious targets to increase enrollment rates, fostering
gender parity, and improving opportunities for marginalized
groups, the NEP aims to ensure that every student,
regardless of background, has the chance to thrive in higher
education. Key reforms, such as expanding online
education, financial support schemes, and reservation
policies, are designed to break down socio-economic and
geographical barriers that have hindered access to higher
education. Additionally, the policy emphasizes technology
integration, encouraging digital learning tools, assistive
technologies, and data-driven strategies to make learning
more accessible and tailored to individual needs. Through
its comprehensive approach, the NEP 2020 seeks to not
only improve access to higher education but also ensure
that it is equitable and inclusive. This vision will help India
build a more diverse, dynamic, and globally competitive
higher education system that provides equal opportunities
for all students to contribute to the nation’s growth and
development. By placing equity at the heart of educational
reforms, the NEP 2020 promises to shape a brighter future
for India’s youth, empowering them to succeed in an
increasingly complex and interconnected world.
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Abstract - Libraries have been played very important role in preserving old Books. Our Culture and tradition have
stored in form of manuscript, books etc. Libraries are crucial for safeguarding indigenous wisdom by serving as
archives for oral histories, traditions, and practices, ensuring their survival for future generations. This research paper
explores the complex dynamics involved in curating indigenous knowledge within the context of libraries. As repositories
of cultural heritage and traditional wisdom, They achieve this through documentation, digitization, and creating organized
collections, which helps maintain cultural continuity and pride within communities, though they face challenges like
funding, ethical considerations, and the digital divide. By collecting, organizing, preserving, and disseminating this
knowledge, libraries protect cultural heritage and make it accessible for educational and developmental purposes.
Keywords: Indian knowledge system, Library preservation, Indigenous knowledge.

Introduction - Libraries play a pivotal role in the
preservation, accessibility, and dissemination of indigenous
wisdom. Indigenous knowledge, rooted in centuries-old
traditions and practices, represents a rich tapestry of
wisdom that encapsulates the unique cultural heritage of
diverse communities worldwide. As custodians of this
invaluable knowledge, the cultural significance embedded
within indigenous knowledge makes its safeguarding not
only a scholarly pursuit but also a responsibility essential
for maintaining the identity and vitality of these communities.
The preservation of indigenous knowledge in libraries is
crucial for several reasons. Firstly, it serves as a repository.
These libraries act as guardians, ensuring that the collective
wisdom of indigenous communities. The preservation of
indigenous knowledge fosters a sense of cultural continuity
and pride among community members. However,the task
of preserving indigenous knowledge within the framework
of libraries is not without its challenges. One of the primary
obstacles is the linguistic diversity inherent in these
knowledge systems. Indigenous communities Traditional
wisdom with modern information science opens up new
avenues for ensuring the accessibility and relevance of
indigenous knowledge. Digital technologies, for instance,
offer dynamic platforms for the preservation and
dissemination of indigenous content, making it accessible
to a global audience. The purpose of this research paper is
to delve into the intricate dynamics of curating indigenous
knowledge in libraries [1-3].

History of the Indian Knowledge System:  These ancient
knowledge centres were more than mere book collections;

they were bridges between civilizations. Rediscovering them
reminds us of India’s enduring intellectual legacy and the
need to preserve cultural heritage. The destruction of these
libraries underscores the importance of digitizing historical
documents to safeguard them for future generations [4].
1. Nalanda University Library : DharmaganjaNestled in
present-day Bihar, Nalanda University was a beacon of
learning for scholars across Asia. Its library, Dharmaganja,
housed hundreds of thousands of manuscripts. The building
was said to have multiple stories, each brimming with texts
that attracted students from China, Tibet, Korea, and Persia.
The Chinese travelerXuanzang described it as a labyrinth
of knowledge.

2. Takshashila: The Crossroads of KnowledgelLocated
in present-day Pakistan, Takshashila University (Taxila) was
an educational hub as early as 700 BCE. Its library was a
melting pot of ideas, blending knowledge from Greece,
Persia, and India. Here, subjects like surgery, politics, and
archery were studied with equal zeal. Archaeological
excavations reveal remains of lecture halls and manuscript
storage units.

3. The Sarasvati-Sindhu Libraries:  The Harappan
civilization, though primarily known for urban planning, likely
maintained records on perishable materials. Archaeologists
believe symbols found at sites like Dholavira hint at early
knowledge repositories. Seals with uniform script patterns
suggest an organized system of record-keeping.

4. Ancient T emple Libraries: Temples across India from
Tamil Nadu to Odisha-doubled as educational centers.
Palm-leaf manuscripts on subjects like Ayurvedic medicine
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and astronomy were meticulously preserved in temple
libraries. The Sarasvati Mahal Library in Thanjavur, for
instance, still preserves manuscripts dating back centuries.
Indian Knowledge System: It' s Type- Indian Knowle-
dge Systems, or IKS, means the old and traditional
knowledge that was developed in India over many years. It
includes things like Ayurveda (traditional medicine), Yoga,
Vedic Maths, Astronomy, Literature, Music, Art, Agriculture,
and Architecturelndian Knowledge Systems (IKS) include
many different types of knowledge that were used in ancient
India. This knowledge was connected to daily life and helped
people live better, healthier, and more balanced lives.
Main areas IKS [5-7]:

1. Philosophy: Ancient Indian thinkers believed in living
a good and honest life. Different schools like Vedanta,
Samkhya, and Yoga taught about values, self-control, and
understanding the self.

2. Science: India made big contributions in areas like
maths, astronomy, metal work, medicine (Ayurveda), and
building design. Ideas like zero, surgeries, and star studies
came from here.

3. Arts:Dance, music, painting, crafts, and literature were
all part of IKS.

These art forms showed India’s creative side and are still
practiced today.

1. Health: IKS focused on complete well-being. Ayurveda,
yoga, and meditation were used to stay healthy, both
physically and mentally.

2. Governance: Ancient texts like the Arthashastra
showed how kings and leaders managed the country, made
laws, and took care of the people.

3. Languagel/Literature: Languages like Sanskrit, Pali,
and Prakrit were used to write poems, books, and important
ideas. These languages are still studied for their deep
meaning.

4. Education: In the olden days, students lived and
learned with their teachers in the Gurukula They were taught
not just subjects, but also discipline and values.

5. Environment: People lived close to nature and followed
eco-friendly habits. They protected trees, rivers, and
animals, and used natural resources wisely.

6. Agriculture: Farming was done using natural methods.
People used organic fertilizers, saved rainwater, and grew
crops in a way that protected the soil.

Roll of Libraries in safeguarding Indigenous W isdom:
The preservation of traditional knowledge is greatly aided
by libraries and information centers. The abilities, customs,
values, and perceptions of communities that have been
transmitted from one generation to the next are all included
in traditional knowledge. Here is a thorough examination
of the ways in which these organizations support the
preservation of such priceless cultural material [8].
Challenges to store Indian Knowledge System:
Challenges in preserving the Indian Knowledge System
(IKS) include the physical degradation of manuscripts, the

linguistic complexity of classical languages, and the lack
of proper documentation and systematic archiving.
Additionally, there are issues with commercialization and
misrepresentation, resistance from traditional knowledge
holders, and the dominance of Western knowledge systems
in academia and institutions [9].

Document ation and archiving

1. Lack of document ation: Many ancient texts lack
structured metadata, making them difficult to retrieve and
analyze.

2. Oraltransmission: A significant portion of knowledge
is passed down orally, which makes it vulnerable to erosion,
especially when younger generations lose interest or
access.

3. Physical degradation: Fragile manuscripts made
from materials like palm leaves and birch bark are
susceptible to environmental damage, requiring urgent
digitization efforts.

Technological and accessibility barriers

1. Linguistic complexity: Classical languages like
Sanskrit have unique scripts and grammar, posing
challenges for digitization and machine translation.

2. Digitaldivide: Notall members of the community have
the same access to technology, particularly economically
backward sections of society.

3. Technological limit ations: Current tools like optical
character recognition (OCR) and natural language
processing (NLP) are not fully optimized for Indian classical
scripts.

Academic and institutional integration

1. Lack of frameworks: There is a lack of structured
frameworks and standardized curricula for IKS within the
mainstream education system, which is largely dominated
by Western paradigms.

2. Faculty training: Many educational institutions lack
faculty trained in IKS and appropriate pedagogical tools for
teaching it.

3. Assessment methods: Conventional assessment
methods are often ill-suited for the qualitative and reflective
nature of IKS learning outcomes.

Social and ethical concerns

1. Commercialization and misrepresent ation: The
commercialization of practices like yoga and ayurveda often
strips them of their cultural context, distorting their integrity.
2. Resistance from knowledge holders: Many
custodians are hesitant to digitize their knowledge, fearing
misuse or misrepresentation.

3. Intellectual property: Preserving sacred and
confidential knowledge requires addressing ethical issues,
ensuring proper consent, and acknowledging traditional
custodians.

4. Language erosion: The replacement of indigenous
languages with dominant languages hinders the
transmission of traditional knowledge across generations.
Government and institutional initiatives for the Indian
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Knowledge System (IKS): Government and institutional
initiatives for the Indian Knowledge System (IKS) include the
Ministry of Education’s IKS division, which integrates
traditional knowledge into modern curricula as per the
National Education Policy (NEP) 2020. This involves
creating IKS courses at institutions like 1ITs, funding
research, and supporting teacher training. Other efforts
include the IGNCA's “Dhara” and “Mausam” projects and
institutional activities like the Indian Institute of Public
Administration (IIPA) and universities offering specific
programs [10-12].

Government initiatives:Ministry of Education (MoE) IKS
Division:

Established under the NEP 2020, it focuses on integrating
IKS into modern education.

1. Promotes interdisciplinary research: Funds
research proposals and projects to explore traditional Indian
knowledge systems.

2. Incorporates IKS into curriculum:  Supports the
inclusion of subjects like Vedic mathematics, Ayurveda, and
yoga in university curricula.

3. Teachertraining: Has organized training programs for
teachers to teach IKS.

Indira Gandhi National Centre for the  Arts (IGNCA):
Supports the MoE’s IKS initiative and promotes its
preservation and propagation.

1. Dhara: An Ode to Indian Knowledge series:
Promotes and incentivizes local and traditional knowledge
systems.

2. Project Mausam: A multidisciplinary project to revive
ancient maritime cultural and economic ties through shared
knowledge systems.
Institutional initiatives
Universities and Institutes:
involved in promoting IKS.
1. Indian Institute of T echnology (IIT s): Offer courses
and research programs on IKS.

2. Saveetha Institute of Medical and T echnical
Sciences: Has established an Indian Knowledge System
initiative to integrate traditional wisdom with modern
science.

3. Pondicherry University: Launched a lecture series
to promote holistic education based on Indian wisdom
traditions.

4. Indian Institute of Public ~ Administration (IIP A): Is
involved in public administration-related IKS initiatives.
Research and Document ation:

Institutions are involved in documenting and reviving IKS.
1. Document ation project s: Research is being
conducted on various aspects, from the principles
of Kautilya’'s Arthashastra to ancient irrigation systems.

2. Internship programs: Offer internships to students to
study and document IKS [13, 14].

Conclusion: Libraries are uniquely positioned to serve as
vital partners in safeguarding Indigenous wisdom by

Many institutions are actively

documenting, preserving, and providing access to

Indigenous Knowledge Resources. By embracing a

collaborative, decolonial, and community-led approach, they

can help reverse the historical marginalization of Indigenous
knowledge systems. This not only protects cultural heritage
from extinction but also enriches the global intellectual
landscape and empowers Indigenous communities to
control their own narratives and cultural future. The ancient
Indian education system was a beacon of knowledge,
blending intellectual andspiritual pursuits. While it declined
dueto historical changes, its principles of holistic learningand
moral development remain relevant. Reviving and
integrating these principles withmodern education can
create a balanced and enriching system for future
generations. This highlights the profound impact of ancient

Indian education, urging a reconsideration ofits

methodologies for today’s global challenges.
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uciferziar, uriRRerfa a5t 3hik crarac&: Horf S
waiazoll Awcrdr B AT & fore uab Furelfas [u=ar

als . als als

* afdrea foramT, weTY weiaTs e waATe TETEer, WuTe (F.9.) TTRT
% arfdre T, HERI detaTE e Taa FeTfiEnerd, Wt (F.9.) TRa

SNy AR - UIforem IeteT & AT U S5t f[{Gan & &, sifersier sttenfares sifafaférrt ot &g, a8 uarfaror ot Rerar wr ufage
U91Td ST AT &l STET db THTT Bt a1 § O AeA I8t far gafaron & a6t g5 vararar § i & oisen ¢, f5ae uRomamy
TGEUT &1 ¥R f&et et &t 96 Apar g 7R Sierary] ufiader ot &2 & ufdfder doft 31 A 81 5o THTAT &F S Bt aTett Hrenfarfst
B 18] B AT A AT § Ufergeer UITaRoMter THTa BT 1 AT FANTH {351 AT AT Bl sTcftordet, Ugiferem 37 St 3aier of
ETeT & g A 31Ul IATeTel U (FeT 3TR Icutger), fiswin (ufiagsr) 37 sT3aRA (9t 3 faarur) & wrfarvuft wema
B A B W 31fer ST 1 B1E TR yafarvfter Hrenfarfdsat &t @] weet 3R formies srgquTere & mTeam & Td B SR g,
TS JTteT Bt aTfafafERt urfaRor W Ufiiger THTa ST ADG! &l $H STEATT BT 329 UgIforan 3R 517 IeeT1 IR geoyfd uare
BN ¢ 3R urfaRoity Rerar sasht meeayut a2t 31 fafdra Ammenst wrarfad féu sTe?, 7R 358 AR St A 5t galfera Bt ugarst
T 318 7, ATY & 1% ener fEemaii o1 udteror fba 5 @1 R SR 50N SR JUR B AT & At Bl

5% St — RerdT AGford TERSTS SUETeT, UGH R JeteT, T, WTeftfel BrrTeaet, Rerar uRads|

yATaaAT - Searg ufiads & feueat Hagiferam iz sta
SIS UTerT Bt HfFaT TR Heeayuf gt o 7t & aif a8
3 P T BIUIRE ATHTOTD [THGTRT BT ATHAT &, Sfod U a3
farefter 3R uf¥areter s sft 21 SeeTt are &fka et Trenfarfsat
B 3TTULATR, 3Uel Il DI BT BB, 3R STAATY AHTETAT F
foraer o3 33 feen & oan Io1 W B Ig Bew I fRagma,
foraeret afk forammes Fwematt &t srdensit o g Tt & forw
3MMALTS 3, 3R TE o7 ATdoTferd BfY F FUR HT & 3R Jog
3nfefes W A 31ferd FUA T AHAT 8l TAATY URadel S RaeTTh
IIT G fer 9173 373 YfAHT FToTTaR Heeaquf greft o &2 adare
T, AAad faerA @16 3Tk UFRT Angita & St FemeTd g, JaveT
5.0 B! 3139 & ATY {AeaR, Tb TdnTe 3Tk afsr &1 ufeex
garran & foran Rarss wreitfaant &1 e sroir # suferrt &
TGefe 3 forerfRa sear 81 fRaeme uafaror & srge saraATRIs
TEIT3T & BIITeael Bt HIST Bd &, SHATAT bt dUst! Bt ABeTaT
3§ FId TS fofta ueefa w et sfews 3@ wafawor &
Frafeage R oft forshz Bt R

sAfory, AmTfore, Afee 3k vafarofta ggt o st fefarait
B AN ae & forg, FHuferat Bt 3rusht ueers vonferat
3 Bferd el & o0 T UgfereTa v & srmaeadar g, forad
31 51 o UHTA o7 A AU 3TR S Terd a5t & fore 7% oTeiiferat
NfE gl 39 eftcaion & yarfazofla Afdewar, Fammfae foriert
3R Reran & Rrgidl St TaIpd B M 7, ST Suferd B

T3 GRAITCIIT 3T ATHGAT Bet TR FoT &1 H 3TUel THTT BT AU B
fore sEeR Rafa & wwa B smggfers wreitfae efte &, sufera o
anféfas, AT 3R varfaroita ggt v foar aem arfdul 3 e
3ITH 3 gL B, Jifb I8 Iaat R fersfzar ot upfa & &Y
SUet & 3ifem feomt &t frerfa st 31 STad &5 & 3o
R Fusht F wrsfifas efte & Rares i & vated a1df
2, form SifieaTu Tt gt @ it anfefes ot faeftr fawerar &t
PRUT §eT APl 2 | 3H BRUT A, ATdSiford ®U A Rerar & ufay
31Ut UfraegdT o2 Bt & SIATAT, IcUTae &5 A SARBaTd Uget
B ot T 7 Al wfaRor et Bt wrre] fbar R fadhy wu
A, USiforrm 3o I8 A TS ¢ foRTel 5371 Ugfen &1 Aa 3rfers
UTde fdam 1 2012 &, 5 &5 Bt 77% BUferdT S UTH HTANR
o1 foRTH I7db 3ITIRfIST TATERYT § UIfaRUT & 3rejdoet Teait o
QT f35IT 3T & | G AT TG, $H &1 B ABRIHSD G TaRoiter
T9TTT BI T Il 31 Ufeiaega 3R oft 3iferes B fse oft, Aciforam
fewrsfeior Iener st 3R Hiwe &1t & a1e Gfor &1 T AT
§51CO, Rer &7 R

UG forem URISToT3T T graidsel Bbadt Aateltdb sToT(ey
A € o1dl, sfows varfaroita ol & sft glen afe) Yo safow ®
T USHoTRIm I & AT G151 B FebTel UGl BT &THT,
IeUTGST T & UTH S AYSTAT R ABRIHS THTE, 37 A orm
& SR-aTdtaeofia glet & TR § IGd! AToRAGAT S HRUT ERA TgT
& ufd FAdgaefierar 56 o8 1 st Ue 31d. (2016) & IR,

www .nssresearchjournal.com

Page 27



NS5

Dr. Bhimrao Ambedkar Govt. College,

Noveen Shodh Sansar (An International Refereed/ Peer Review Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054
Amla, Betul (M.P .), 13 October 2025 , W ebinar Edition, V ol.- |

351 BRUN A UGHoram TRIISTean &1 geide Aateiifad 3R
farufter Giett efteasivn & meeayuf & ST 315 329 & forg,
U& Rerdl geaiice G1d B #116] BTT ITTLUS & forAl ATHTTS,
3nféfes 37k verfarvfter uge] enfier 2, forerds Fidsas HTuRe WTiifa
P UHTT B! AU > {10 T SHTP Blaeizs TdReTs (BSC) T
TGl U e g Sl {3t 3k S -3t gYeTt avg &t st
BT IUATST B Bt S UG BT gelTdat BT ¢l T8 g 7Y A
PUT 3R aileat JRT faird fbam sram o 3k g fasfta, amess,
3afye saraariRie ufsar, itz Hwen itz e JF ar
Zfes! 1omfier 81 I efteamivn 3ie A fid gl Avcaad seis
THRBTS (BSC) set sramg, formd wafarvfta ufitiea ot sft enfaer
e s B (foreters 3k carferd 2013)1

3 oI BT 329 U UCToTIH BUsHT &b HIUNE T35 Taers
BT GeITdel BT & off UGHToram 3euTal & fauure ot 31 54
TRITSTet & forg, oW 2025 & Adad! S ed Bt ST0TeT B STwsft
3R 2026 & F&IT I AT JAT Bt LT Tg fIBTOT THS ORA
fSeadivT & SruITeT & HTeTH A f5aT STTweT| §9 32T & forg,
e IuTedtfae arafs &1 farmfor fear sreem itz e anr
SYTTATRIG TRNETT A THS 0T ST 8, ST HAbAD! BT Tl
3R e fban SEsTT Ui a® & forg v @163 3Tk U god
UTH BT AT ¢l 3H UBR, TATAd T8 Bt IATTT Bt
31afe I It Iuetioes BT gAfe 3R foRaR grarasst fdsam Srgem
TE fIe3uuT uTarfaa wrefas w63t B uTH Heet F foru FAeraeT
& oftar GeTaTar 3Tk Brerd & FaTdel Bt 3reAfd FaT

férem &1 &, stoett 3tk vadfteerft & srggmener Ssorf &t &
fafarar o1 areaTt § G ST &, S e WU A WIS, IOMHS
3 farfSra - usfer sreiemst faférrt or amenfya B et Srggpitet &
AR 3R Taa et FA FAdiewia Fdat &1 @y, urRufie
Staren geret (S BIer 3R Aet) Bt Jeta, 3R Isolf G&1aT S
D! BT gearidet A BIST TR Taere 3R Ugiferem Jever
& T AFe R BTG e TIEH0 B AYG BT &l
Agfera FoiveTd R wafarufty Rerar # gwat yfiet :
@ Agfera FoizeTd : A Buaa 3R 3135 aAca 1990 &
39S @ AN B faeiter 37k SR-farflar gt & Seivs FoReE
(Stoa=ft) st v saTus Ueefer ueers Toreft § FAord Hat
T SIS @1 2012 T ‘3AdT die’ T TSI &Y 25 AT & 31Y
&, f3AT AR SiTelAeT 3T BUAT of 3TRIT FTSTIIT AT &6 Uaeret
ST SR} B TaeTddT A fraifEst smasaearst &
SrefT &Y o1 Bl 1992 T 718 3T HeTao11 | b5 efSedbIun &l omfier
ST o1 St g wu A faefter ggt, S offe otk s faazom &t
TUSEe B4 Bl A URUTYS faetar RuTe aet 3iuedel ®U A HuRe
WA Bt wraeiterdr & aTadt E 3R 37 TR § YT & Abdl B
135 o et fafense Torefifer o Awerargde o] fsam s 7

feftar ama vonferat Str-fata Surat A aut amet 21 I8
THTas ®U A TR fAforme &z srforarf fiaifésr & sror
Bl AGTDe AN of FRBR! Tl S AT A DT A Tl

nTat & Ferr fear

dioaedt nise go WU A IR ageten & aTue & fore Fermn
31T U fafte, a1mges, sridfie Sk AHrae o1 ufittew
1. fefta aguier - g=a wu & woa gfg, forder fee ok
STeTd & ot B ATIaT B
2. UTED AFUTY - FTGTR TR AR 3R I TweRL,
Aqfte, FHTGAT 3R SMfERTEUT R eATe Bigd Hatl
3. Srafie saTarR ufdar aguter - Asrest & forw 3rue Teat
B AT PAFAT A T el & forw 3rferes et widsamart ot
UgATe BT |

Balanced Scorecard Framework®

Financial
Tosueesd &
m"-‘ﬂ;.'. ﬂ
l- R
Customer ey Tternal Busiiess / 2/
Toackioed e “-‘:‘W ;I.;: - nq‘
lew - L]
‘E? we nppe Sirat gy ;::;u. what
P s s mEn
mr paeelaf
Learning &G i
Tor webdewa oy d? #-?
vimon, bew wll
w
ablitym gy
asd o’

® Rllagind S Faglan @ Festeon, 1556 The Sk Sortoordd. Hirsnd Teasins Db Frems: 3 Ongimal frees HER, Rk 1996, 5 76

Ry &. 1: suea & sqgfoa dAgfera roleE prad
Rerar ufmted Taf : wafawor/gfia e FHeree @t urefifa
BT NTSTBA B [IwT B, Tg Aigfer Agford FpRes uRtea o
T AST 2l Rerar St raemon §o wu A Fefdfd Bt ¢
eTeet yartaruT, AMATfoIe SR anfife gEt & Aeféa sh-farftar
PREB! B! BA FHTAN Bl TE TR FHTAA FT A HITSH B
ofasT & wanfaa st 21 Rerar § uriRufaest, ammeiems 3tk
TITaRUT & AT -ATY FAST Bt 9163 3R Sfaet TR S saTUs g2
oNfie Bl g orsat & I8 ‘giea’ mematt & ®U & T et ATt
Rerar? 3t 33 At UBR & sTTAT & FdTeTel H URIT ST bl
BIuAfaor Bt rgemRun sAreriear feaifésr, Amfore fraifda,
ferueT-aten-argar featfdaT i arer orsqt @7 oft wrfar g S fosedt
HoTad & Ugefar 3R Jreten & anfefes, wafarofta stz amfSe
ugeait Bt enfiieT wed Bl ATdotferas 3R forstt vt dter et
R Rerar feaqifdsr i foaR &2 At 8F Herdet (3rafsd), ofifa
uform (aTedt), 3tk uRifdres am Ferfers ufvorm (&)
UEAT- GAfaRoT 3TR ATHTRS Ugq il Bt Aiofal IR HIsTd URuE
T Uigd fdar ST AT | URITaRUIEATHTIOS Uge] ad T RSTS
BT U 31fIe 3797 761 STTd @ 3R IqATAd JU A SHD BRUT-THTS
foies & galpa g1 ST 8 |

I - GITaRUT TR AT Usdsit Bt eatel § Tiet & forw v
3rfafies ufete s ot AT 1 ot & v sifafis ufwea
SIEaTT 37 UG & fIT AGTH A EfSeHIUT & ABAT & oIl U
UG BN I & w9 § Rerar w SR 31 argd 2
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dadt- v fAfsre wafarofta an amfoe weRers aar fBar
ST AGAT Bl YeUe UATARUNT AT ATHTIOS FHIRBIS Bl URURS
THRBTS B AR IrplRaa 78l fam 31 AbaT Bl Tg TERBS
THIH0T & foT0 U Taas fadey oigl &, sfod FHur Tf fhusw gt
THRI BT dael TP AR &l

financial
"'//. ot.:" : E i
sustainability e >
#:: 1 vision e
iniciatives | and f—" m
\\ ;’J| llrll.eﬂgfl
= e 4
internal / ~. /
i |/ learning & growth |
R e, 2: giwdl Avft & Fg Agfera FoiveTE - Ada ufiea
- s fora dftuwdt aisa
gafazoftar stRugiferm sater & Fomr:

gIfaror A eft 3eT: fIoaasia yarfaruftar ser o & Aaféa
IcTstel, SR 3R ST & AHSTS S Hg I 8l ATI W, AIS
STTBRT SR B UGefer § Ferr ot 3R Asnfda vafarofter
THTA! B BH Bt § HGG B! gl 3R u=rfaror, fRerar s omAst
PRGB! (FTAST) W Tod &aTel & AT, foraeres 3k o oft
Fe1 RaifEeT & meam & uReiefar area B
a1d 3z fraté &3 : Oiforem Sufern stiafafer ot v forerrstt
T, TP Bt 3R TGefer § FerR wvet & forg 3eT1 37 IuieT et
2 U8t TRUT § U TaRui 3T ) ATt 371 TS PBeal B STaQTaper
B ifdset I8 At 97 YB3 §. HSRUT, AU 3R Ruifder se1 35
o Y 3FeTeiic Bl 2l

TIAfaRUT Bt 38T & IR U=t SeH T8t 3oTal & forw Ueiforem
815 P SATATISIT Bt 3T &1 ST B ATY, DBUFHAT 31U FRT ISTT
3T ABRIHS B! I Tafefd oAb &l Fgar featfar areast
3R g3t qieTt areaan & forg STaTacEl Ferdt R

Meaare ; §

Eikweelichonsss | Comarocpeabes | »Aply best praces
«Henify best practices: | | +Rankimiemal poriin. |+ Sesk new fachanlogies
+Predt fube impacd sFindimpromeni amas | +hodiy peoiects, portioly

ez routnely
+Validale and slore daa
+ Discinss In slaehoiders

HUforRIT 3 S YAfaRoTr Aftad B STHTS Bt A BT 317
FATATH Te3it &1 udT aodr 8l 3idfsiigd se1 P foer g itier
Tg A forerffed &2 Awdr & {6 da At varfawofta weEife=t em
B 87 BETEl IR STt Usefd &1 v Hw & forg,
BUford! BT aTest 3R ufarueff 3o Bt sraeTedr gidl & ot 3o
¥ & 11T B R &1 IeheT A 3 3T 5Bt o171 Bt SHefAfer

ELE
1. SUslt AgHH! AYE getell
2. ffafe Uiwifera Sfm 3R srjmerst
3. &nfla vafevfta Heme ar ufufn-fafire g2

TS H 31Ue! T 3 UHTT & IeTaT BUsit b forg uerfarofte
STReamT &7 gearidet 32 Ad! ¢l PHT Flgaan 3 neftea affer
St fgsuuTenas ddsites FUsit & Yafautiora uafarufter wema
B ATSeT Beol i GG B2 ABC &l ifcbel I IUBVT Gt A A I
3[UTaT aTet 3T WR forsfk 2 B
gafaror foerreht & gatfeat : garfaror foerreft & mgea &
STa[G, UGIforam JTNeT B B3 et BT ATHAT BT USdT 8,
e enfier 8
1. 321 wdtear ok Rreawsfiaar - mdt forofa ot & forg
formTett 321 3t Adtda 37k faeawetadr Fferfead swem naecayof
B Fotiferrt & enfier g
2. @mera Ha et faR- noga wfawer foprTeht SrRisH #re]
AT TESTT & ABAT 8l Huferdll BI goic Bt It S AT fororTett
B IMTLIHAT B Aferd BaTT ATMRY, fSRAS BRUT Y & ABd TR
3. #ifia dAae- g e §, forermeft & v 3@ Sifw
aTet &t as A FTerst g A F, {5 s & srferifra
geTat & ufd Fagerefter & Fdd &
4. forams Sfeerar- UciaforemsaeT formT 3 U Sifeet Sitet
& d&d B BT 7, SNt ffdrar G571 F w1t forar & ApaT B
5. d®eit®l werfa- Henfdrat forrrett & mgeayuf syfiet forsmet
B, cifdsel TRTfel & AT ot IgaAT AIeATgu &l AT &l Huferant B
ToTaR foraer s ITfRu:
forsaef - 537 areerrer § UG oram Fusht @5t Far 3Tk uafaror e
UG B TBIPpd it A BUe b Uaefe o7 f[I3wor weet & fory
UE AHS EfCehIv1 B STa9TBAT & (TSI Te 3T 2017 )| BUsT
TR Brffoad Titfer, Rerar R Bfga g, s smyfdeafar sk
3ATED! B 3ifSreTa AHTEITS TGTel Bet b foTR TILAD JoTt HHHOT
ot o # fFalRa a1t 3, ot vafazofta get & wme asft & nfdes
2 (3reagr 3R Rt aAetar 20 153 Ffst Ue 311 2018)1

forAa 31Ut Qmand ¥ 8 W S Ueela R earet Bfgd fa
T, T VA IUIRUT & w0 & fIasfra gam B ot fdeft dustt ot
WA & gedide 3R USee B IAS IR JBI efecdpion &
3iAer & mTeam A 3regufd TR (TETHT U 3id| 2022) | FAT,
TE TR TS Uit Bt Rl F sigpd v fardwor eftesior
TRd Bl & (F3A T 3. 2012) 1 g fIQAweT 339 ot & 3rea
7 farfda?, aaifds g orshifere Yanat, fRaemet, necayuf Jawiet
& T 3TR eI & dgd DU B oS B forerffea Het 2

202 1 foeftar adf & fore SrereRt €1t 37 2022 F @67 gt
& AT FADT Tl Bt B AGTH ot A FUTIUA I & SfefUTeaT
@t f3aft forerfRa e Fera &1 o1 3R, Fueht Bt It yfdf =t
feen & fos2 A 3o Bt I IUTT BT SIUATST H9E & ST T
T3T3 A ITffe- Tt upfa & srféreier Adas 2022 & A&
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T % oT&l Ugad @, U ST8aT 3T 31ferds AW fys3wor & uar
To1dT 2 5 Suslt #§ gga &t &Har Bl o3 wieAifas efte &
FRIfeaae, St fUse U St gerell § S 3ifés Rerss 7, 3k
SUSA BT SHURIEAT § gfes §3 ¢, §I U A sreurarer #) s
DY 3t 0TTHfeies TUTTet 3R TG efe & graridse & forg varetuzsit
URfd Bt JUdT 33 TP B! HfaT & AT S 3eTTSA & foTw
o1S], SeTTel! Bl Buforit @t vafaror sifert @t Awerar w ared
BRB! S THTT WR AT § oMver a1 rapTent & fore sga feeraey
gIoTT| AsTaaTene ATPld, AuaTs, &5 § sarar i f3aft, &
FIUTeTd o1d &t 3rfRerdr At saraaTlRie nréte &1 R ® 8y,
3 X8, SATTATIRI® UGefel R It THTa UsdT B

e Tig gt -
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Interdisciplinary Insights into Nanomaterial Synthesis,
Characterization Techniques and Functional Roles in

Indian Knowledge System

Lokesh Jharbade * G. P. Sahu™®*

Department of Chemistry , Dr. Bhimrao Ambedkar Govt. College, Amla, Betul (M.P .) INDIA
s Department of Chemistry , P. M. Excellence J. H. Govt. P . G. College, Betul (M.P .) INDIA

Abstract: In accordance with International Organization for Standardization and American Society for Testing and
Materials standards, nanoparticles are particles of sizes ranging from 1 to 100 nanometer with one or more dimensions.
The nanoparticles are usually classified into the organic, inorganic and carbon occupying particles in nanometric scale
that has improved properties compared to larger sizes of respective materials. The nanomaterial shows enhanced
properties such as high reactivity, strength, surface area, sensitivity, stability, etc. Because of its small size nanoparticles
are synthesized in a number of research and commercial applications that are divided into three main types’ namely
physical, chemical and mechanical processes that have seen significant progress over time. This paper introduces a
review of nanoparticles, their types, structures, combinations, methods of classifying characters and their use in the

field of the environment.

Keywords: Nanoparticles, Synthesis methods and applications.

Introduction - Nanotechnology is the most essential
Technologies in the all over world. It is an emerging science
that describes a range of technologies performed on a nano
scale with wide applications as an enabling technology in
various Nanomaterials and industries. Other than
technologies, which have often sprung directly from a
particular scientific discipline, nanotechnology spans a wide
spectrum of science. Nanotechnology encompasses the
production and application of chemical, physical and
biological systems at nano scales ranging from individual
atoms or molecules to approximate 100 nanometers, as
well as the integration of the resulting nanomaterial into
larger systems. Nanomaterials are mainly classified into
different groups based on their surface and physical
properties. Nanomaterials include metal oxide nano-
adsorbents (ALO,, ZnO, TiO,, and CeO, NPs) carbon nano-
adsorbents (CNTs), metallic nanoparticles (Ag & Au NPs),
mixed oxide nanoparticle (Fe-Ti NPs), polymer nano-
adsorbents, nanofibers, Additionally, it also utilizes the
existence of nanoscopic pores in zeolite filtration
membranes like nanofibers. Metallic or metal oxide
nanoparticles such as Titanium oxide nanoparticles and
palladium nanoparticles. Nanomaterials are materials
measuring between 1 to 100 nm in at least one property of
nanoparticles such as their optical properties, magnetic
properties and electrical properties are significantly not
similar from those of always behaving in a traditional
material. Nanomaterials are known to have the

characteristics of catalytic activity, high reactivity, and high
adsorption [1].

In the past few decades, nanopatrticles have attracted
active research and development, and have been effectively
applied in various fields such as biology, sensing, medicine,
and catalytic chemistry [2]. In addition, use of nanoparticles
in wastewater treatment has drawn widespread attention.
Because nanoparticles 397 17 Applications of Nanoparticles
in Wastewater Treatment combine small size with a large
surface area, they have strong adsorption reactivity and
capacity [3]. Various contaminants such as inorganic anions,
organic pollutants, emerging pollutants, and bacteria have
been reported worldwide to be magnificently disintegrated
by numerous kinds of nanomaterials [4]. Nanoparticles are
promising tools for applicability in various wastewater
ecosystems, including zerovalent nanoparticles, carbon
nanotubes (CNTs), nanocomposites, and metal oxide
nanoparticles (MNPs) [5].

Methods of Nanomaterial: The term “zerovalent metal
nanoparticles” usually refers to element metallic iron with
zero charge bearing Fe atoms. It is commonly used to
convert oxidized materials or as a bulk reducing agent,
which may sometimes be hazardous [6]. Zerovalent metal
nanomaterial are known for their distinctive optical,
mechanical, magnetic, electronic, and catalytic properties,
and are used for remediation of contaminated soils,
sediments, water bodies, and wastewater [7]. Zinc, silver,
and Fe are commonly known zerovalent metal nanopatrticles
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[8]. Different types of zerovalent nanoparticles are illustrated
as

1) Zinc nanoparticle

2) Iron nanoparticle

3) Silver nanoparticle

4) TiO, nanoparticle

5) ZnO,nanoparticle

6) Iron oxide nanoparticle

Synthesis of Nano Zero V alent Iron: Synthesis of nano
Zero Valent Iron is based on Borohydride Reduction of Fe
(I). In this study, Fe (l1) chloride tetrahydrate (FeCl, 4H,0)
and NaBH, will be used for Fe (Il) and borohydride sources
respectively. the reaction is:

Fe’= Fe* + 2e -0.447 V (1)

Fe’ = Fe** + 3e -0.037 V (2)

4Fe*+ 2BH, (aq) + 6H,0 = Fe’+ 2B(OH), +7H,T .

For the synthesis of 1.5 g of nZVI; 5.34 g FeCl,.4H,0 will
dissolve in a 4/1 (v/v) ethanol /water mixture (24 ml C,H,OH
+ 6 ml deionized water) and stirred on a magnetic stirrer.
Other way 1M NaBH, solution will be prepared; 3.05 gm
NaBH, will dissolve in 100 ml of deionized water. The final
BH,/Fe* ratio is adjusted to 3, since excess borohydride
is needed for better growth of nanopatrticles.

The borohydride solution is poured in a burette and added
dropwise to the iron (I1) solution, while still stirring with stirrer.
Black solid particles immediately appeared after the first
drop of sodium borohydride solution. After adding the
mixture will be left for another 10 minutes of stirring. To
separate the black iron nanoparticles from the liquid phase,
vacuum filtration technique would be used. Two sheets of
Whatman filter paper number 1 are used in filtration. At
this point solid particles are washed at least three times
with 25 ml portion of absolute C,H_OH to remove all of the
water. This washing process is probably the key step of
synthesis since it prevents the rapid oxidation of zero valent
iron nanopatrticles. Synthesized nanoparticle will be finally
dried in oven at 48°C overnight

Objective: This work very essential for nano material syn-
thesis and great importance from functional group as well
as research point of view. Since low production cost is a
crucial to ensure their wide spread applications in water
and wastewater treatment, future research should be de-
voted to improving the economic efficiency of
nanomaterials. Besides, with increasingly extensive appli-
cation of nanomaterials in water and wastewater treatment,
and other treatment there are growing concerns on their
potential toxicity to the environment and human health.
Available information in the literature has revealed that sev-
eral nanomaterials may have adverse effects on the envi-
ronment and human health. Nevertheless, standards for
assessing the toxicity of nanomaterials are relatively insuf-
ficient at present. Hence, comprehensive evaluation of the
toxicity of nanomaterials is in urgent need to ensure their
real applications. What is more, the evaluation and com-
parison of the performance of various nanomaterials in

water and impure water treatment still short of uniform or
recognized standards. It is difficult to compare the perfor-
mances of different nanomaterials and figure out promis-
ing nanomaterials that deserve further development.
Applications: In recent decades, the convergence of
advanced synthesis protocols and sophisticated
characterization methodologies has catalysed a paradigm
shift in the deployment of hanomaterials across multiple
domains. The ability to tailor nanoscale materials with
precise physicochemical properties has unlocked
transformative applications, spanning energy, healthcare,
environment, electronics and catalysis.

Nanomaterials have become central to next-generation
energy technologies due to their high surface area, tune
able band gaps and quantum confinement effects. In
photovoltaics, engineered nanostructures such as quantum
dots, perovskite nanocrystals and plasmonic nanoparticles
have significantly enhanced light absorption and charge
carrier dynamics. In supercapacitors and lithium-ion
batteries, nanostructured electrodes (e.g., graphene,
MXenes, and nanostructured metal oxides) demonstrate
superior electrochemical performance, enabling higher
energy densities and rapid charge-discharge rates. Recent
advances in nanocomposites also contribute to solid-state
electrolyte development and flexible energy storage
solutions.

The biomedical field has witnessed transformative
advancements through the strategic application of
synthesized nanomaterials in diagnostics, therapeutics and
regenerative medicine. Precisely engineered nanopatrticles,
such as gold nanorods, magnetic iron oxide nanoparticles
and mesoporous silica nanoparticles, have emerged as
multifunctional platforms, facilitating targeted drug delivery,
high-resolution bioimaging, and localized hyperthermia
therapies. Advances in nanoscale characterization have
further enabled the modification of these nanostructures,
significantly enhancing their specificity, biocompatibility, and
therapeutic efficacy.

Nanomaterials are increasingly used for environmental
sustainability through pollutant detection, water purification,
and air filtration. Photocatalytic nanomaterials, particularly
TiO, and ZnO-based composites, exhibit high-efficiency
degradation of organic contaminants under visible light.
Magnetic nano-adsorbents allow easy recovery post-
treatment, while carbon-based nanostructures such as
carbon nanotubes (CNTs) and graphene oxide exhibit
exceptional adsorption capacities for heavy metals and
dyes. Furthermore, the integration of nanostructures into
chemical and biosensors has enhanced sensitivity and
selectivity, allowing real-time detection of trace
contaminants and pathogens.

In electronics, the miniaturization trend has been fuelled
by the adoption of nanomaterials with exceptional electrical,
thermal, and mechanical properties. Carbon nanomaterials,
including single-walled carbon nanotubes (SWCNTs) and
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graphene, serve as channels in field-effect transistors and
interconnects in integrated circuits. In optoelectronics,
quantum dots and 2D materials like MoS, offer tuneable
emission properties for high-efficiency LEDs and
photodetectors [9-15].

Conclusion: In this paper, the most extensively studied
nanomaterials, zero-valent metal nanoparticles (Ag, Fe, and
Zn), metal oxide nanoparticles (TiO2, zinc oxide, and iron
oxides), carbon nanotubes (CNTs), and nanocomposites
were highlighted. Nanomaterials provide with unique
chemical and physical properties have more potential to
remove waste effluents. The way of nanomaterial
development has been presented to emphasize for its
application. Nanomaterials like metal oxide are wonderful
photocatalysts with better than usual performance under
the aspect of visible light. Nano adsorbent metal oxides
have shown successful results in removal of heavy metals
and organic pollutants. Fe NPs exhibited best
environmental remediation performance, which was
consider suitable for future applications in wastewater
effluents. The important aspect in the estimation of the
safety application of nano zero valent iron is to determine
how the different methods of modification will affect the
fate of nano zero valent iron and their effect on living
microorganism. In Bharat there is a more need for adopting
like this type of technique to remediate earth water and a
lot of further scope in research development is still there to
be worked on. The actual number of applications of the
nanomaterial is constantly growing.
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HMRAA STTel URFU bl 31ef o= 3 Aerara

ISIT aw*
* arefaret fwmT, ©F. WRra srdEa] arH TETfeer™, e, Rer e (F.1.) TIRa

SN AR - 3R Y &, 3ref, BT 537 Frasfermes w faam fasam s, maTema & onifd ud & SRR 337 frasf e & ferar san
9| 916 § HOTdTe QTR of $ABT o0 ‘JLATATE 5T 57 TBR 3referst BT IGHT §3ATl HETHRA S 31RAR AT S T 31y
TgGoad Bt Tl AEHTY 556 of BIl XU of ‘AT’ IHARARS Bt TWell BT TP AT & HFAR Ybrawd o ‘terarA
S ATH' BT TTAT Bt| DI B AR -GI0T, HRGToT, HIS, ATrft fagert oft srefermsht & omReftar Fret wRewRT o sreferst § Afaes
3R RT3 U era B ATY ATY ATAT BT SATTATRID Wisttfal, 3R AHISS 3Mfefs Beamor & fRrmial Fdve: diftea &
‘A ATH’ S e B HIEAH A AroTeTeT FAT B

o & Taft fAuwr & & IR 5Tt UTrmRT & 31Usi! 57Tet &R & Rifa f&an B, 53 waft f3wr & I unifdres Mererer fasam B
UTeiteT 9TRe1eT 3TeT 3ref TRy, Hefw ey, eaiifel, Jeufel & $RA & 3T g AT fAam! St sera BIHRdT Heft o= of efa va
37EATcH, AT IS, fAgiTel Ua ddstiat & 31U AeTGTe a3 3A TeTarefter Sairet &1 U fsan 1 91 mefifern o areferms
B 3TeATIeAS T/ A &, 1w, 3¢k, AreT g urearey srefenfIBsRn & Amifde wu A 3ref B 31Ue 378AA Hog b Wy fAHRid a2
UTdtel $TREAT FiTeT URFRT Geofet, $ImaT fargiTet, are[saTet, samasur, wene g, srefems, Ared Riwid, ab, 3mgds, saifdy v
efta & NeTaTel 3R HTeTd SHTfdl & HeATOT § Hgedqut AeTare {2 2l
e Pt — g, B, sRffdean, go, Tfa, geuTef, 3y, s, snfarea, Tagur, fafera, st siTet ueaR, sreferms, amoree, AaTaeft

e, Aad faera, amfos a9, anféfs sefal

UFATISAT - HRAT STTel UEURT of sTieres w0 A Aaft farwy & o
31Tt 3ifdRe FTet &Y A URIfIG AveraTer faam 71 arefermst e,
3ref, T BT & Ugd Set S AT § ITB! 21T BT M et HRef T
ATt T QMRAeT &5 &5 B 3referRst o1 AERT o Srar ol §4
TBR ST IR, ARTSILNS, Rifdscaems, fasme a sffaemsr
&1 forats & sreferma F

T ggwufa & AR - vsn oy ot siefems &1 Jers areT
STaT 8, R Fe Rt § et gedfa & ufdftea fasar
ST 81 3maTef gEeufe of IRy gwwtent B F Aaifes naed 3ref B
faam Aoty Faeder & forg smaref gezafa & siféretfere e wfer
& AT AW fIaR0T R IR e Bl 3marf geafd & &= & forg
drwied , ARAIfATer ey, afefe smem, e a2 gfes & Rigiar
& 3ATER TR BT ATMRT| ol AR SATIRY A 37U 3= BT 10aT
3 I & R | IaTT ATRTI ST Jgufel & 3refAR Jad oAfeh
Tt ATe] TR PR T ATRT T UG B &1 BT 1/ 10 HTeT, I
F 1/9 T BRI T &t 1/20 HIST B B [/Y H Aol AR IS
3T BT I I TG R Tt Bt AATE 1 B

ARl 79 & AR - oot IRs Afkansit # ¥eerfie safs
TTelT 31T §19e] of Hod, AdG d ATHAG & Mfiet Hifors et ot
sRAfdeT w1 Bl SFeas B F1et, Tgfds § S, ATHAG T 3rUdas &

IURTeT g faget fdem o1 Anraer 31 gt & Frqof a1e ATt Bt
ATFATT - Amifa®, anfdfs, anfifs, Serfires, Aigfas,
STetferep, STfore Ua UaIfaRufter st AmTeret ferar gl Hef of wrqut
TTeld AATS & JoITRUT SHdet BT SMER IS 3 ATT 8137ef ATeTd
Sftaat B geT TaeTSaT BIAS SaT ATed Sftaet Shfda 18t &
A B1aref, enf @t srifer mver mmef & Ferare ¥l 3 & foem enf g
ST o731 21He] S I & A ufdranait # sref &t ufdsrar sifadiss
BT of IusiieT, Ieuras, faformr g faazor Faeft faam it 3 2
TI5] QMTHTERT HToTel b U&T &1 Fe1ch 3TefAR 3MTATH V3T SToTE Bletl
AR, S &M, BeA-Tet G &iT A WM &1l 7l of quf Bt 5ol A
o HTe1a2 30T d BHTJAR HTaTT 8| He] of STUTADIE 3 STEI0T d &I
&1 97t STt et BT iferBR & §l 7oy of Aeft faarat & et
& forg oft forent o forerfaot f5em 31 me] & 3o aeqaft &t fiwmae
Tl AT T B AleAel ATt SITURY B AT S FRI S 3 &1 SA1e
IIETITS] of ¥t T ST AT A SATIR Bt AT SATeHAT BT 37T
S T FHATT f&R-AT ST B IR & FJU & Ia17 MR T of o
S ATy ¥ 3uel fduR wqa f5d Blsrefoaazem & de <RI St
IeUTGH Bl &, 3ABT (IR0 ST Bt SGTAT S AR T Sirett
TIRT S R AT BT FAT(HT HTeAT ST Bl 37: oM ot BT
SNFEBTEY AT BT ATeAT 31T B HoRgTer & Afdiet, AT anfe &
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daet & forem forerfRa &1 7oy o1 uTt 3 S1gAR 8ft sarret &= b forerfor
fa5a B 31 IR FEIUT A & FUAT HHST I Y A Urd JuAT
AosT ST a1 RN A b HRIoT FHaeht forom AdRIeTS B
g S 3nféfe frart & rgAR- srefemRs & §irel Bt 32 emwait
T A U 9T & WU § uRTiod fdsan §1smamt o of sreferms &t
afRser & foran b formm 34fd @ e & srggget wraman & forg
3ITRUT & &R B 39 & oI, T 38 Bt A &1 3fafel Bt
fafer ¢t o138 &, I arefermst Bad Bl Yebaiifel § AT BT 3116 @
& 3R Bt S IR T - 1. G BT {7318 T, 2. T ST, 3.
TSl ST URUTee, 4. ASYATE TS, 5. RIYAS BIY TS, 6.
ST A B TR BT, 7. A3 BT ATl AGol BT, 8. TR-TR
IS HI TSI

S & AR W 37¢f BT G 7, 3ref & forg wrera ot w1aT
TRIcaTefTeT 8T aTfdul Hepsi ot aref A €t enf, S 3 AYeT b gwuTef
UTH 814 2 51 7a B referst a8 fagmer g, forids meam 3 oy
B Sfferean AHT AATY UTH g1 B P o fdar 7 &t o a1
FTS A SATAT 7,3 & IAW AT | At Y S IuHeT &
e F fFAR & IR ATed Bt MUfAS aededdnst & w &
31, 3%, 0T, fifdsean a ferem ngeaquf B15e7ab SrefeiR saaaATet
P 31Ua oIGAT § Afdrpar g 3fra oiet &) mgea 3o arfeul i
TSIt § 3ruet e St &1fer o &1, T8 SToffaemT 2ts B Smarf
I o qUf J TR SITYT BT WTeAdT G 8, T 30T Ud BT, S S
mEed T Bl I AR 1oy 3R gwwTef W AUl SET F
ST for3R BIQIE & 31AR IcUTGT BT TG ATeIT T AXYUT AFUfer
@ TTe Y7 EI3sE ot IeTeT SATATT 7 37 & fAferecianzor &1 maea
feen Bigs & faforma Fiaeh ARt & 3R Ud® avg & fore
¥quf 311G IGTU @ 11 SATER B clel-del & foTg Tt 1 TG, ATeAT
g ard & Rrast &1 IUATeT U GRT 52T STt AfEuI At 9 &
31JAR ufead, ufemTa, va ufafést St A, ug) @ &mer 31uet urA
3ATAT R, 3 31T FEd & AT ST GAY B URA ST &, IH oI Bad
ZIgoaTol BIRIUUT & Feel  Ba1 & b B2 oTaeet il SeAuTdRY
AT Bt VLTSN S 37T el ATMRVIFor FATSATG! fEART BT
AN OTeAT ST B, TE IUINST S ATE R ARG BT FaTHed
ATeld & T8 3cUTGel & AT TR AR IS BT TTMoed ATl &l
T Fftea & anféfe el & AR - I8 sifomsy &
TOIAT ATl ST &l $o¢ A10Iad g fASU[eld & AT} A SfTel St
BIgeTa! foramemT wrmRTeTd 3rsefare & s sfifdeware R AR
gt 2, ST emfaTrt ot 3fa uelta oTel g3, SATCIT PieoAdT BT e
3o & forg 3o ‘BT’ s &= sren Figarat srefem uiter
fRiider Bt sfiferemst uwraRt &1 ufdferfer sreer 81 Sifeea & srefermst
@ fower st 3nme & srefera & fqameff & sreaeret ot Ameft A
Fafera o8l Blefet o wen srefers & fAenfefat & foro @mmer
[ A IuASHt B IS dcbTeitat Bie Bt 3rTfefes srgemromait & IR &
STABRT UGTe Bt 8, Fort &0 acfmret § 9ff #119] 3 A B

Bifeea ot e, enf 7 B & 3R TR AT Sftaet B afeT &
3R o ftert & 3 3ref Y memetan <t Bl st gwTeT & et @

TS AATUR B, fbeg ‘srefermsr’ ot ufdifes o1 sroT 50 gy §
AT FRATTA I UFuRTeTd enfurenst faari & faRer & arefwenst
feramet &1 ufdarest fasa s 1 &1 ‘srefermsr’ Bt ety anfefas
framt & s # ol zarer 3@ §, ot 16 i va 18 warsat &
IRT B B HIATE B (AT Tl Foglet Sref s Bt Uy & 3R
‘TSt T SffdeT Bt 3ref T BImTeral A Ieb YfF BT o aref B
3 YfT B UTH B! T T Bl B IUTIT BT folRUTT FHeat T
e €t 31efeIRsT FEEATAT B’ Ieih 3AR ‘HAR & &t &t avg
T, g & arther af s T RN’

3o foamt & R & SiTan & 35 mnefar, disy anfe areferrfRsmt
@t uRemuTY Bifeea F ARt d Ia @it ¥ S o dcwreftar
AT Bf fferer ot § fIers o Ierast fdsamait wR areror-3reter
foram e Bisgiat oft smaTon, 1S, Geu 9 g5 & forw anféfs
3R BT UfduTest IR ARG STGTT BT AE! HTST FATAT RIS
P Adgiel > o0 IS BT BT & & I8 31dTeld 3UH Blat aTeit
uf¥Ruft &1 AT aa & forw e @t siftreTfae gfis &
Bt 3 Yed & Fa8 | farqga fadas {6 Bl 557 AR e
B 2 STt aTet 37T BT AW Yed B, TH B W forgws mema
IASATEBHT BT 'YeBTEAG’ HeT SR 2le § Ieust aeqgaft &
e B ARATeaR T fAQeA A 3Tt aTet WTet Y ot 3rrfcres Far
ST &l

TIRNTUT & AFGE B B b AR FIY R A1 B2 Bt dAsft
ST TR, 519 WAt Ut &l 5 JfAem &1 form w7 Awa B
farféaaar &1 form & uTere & forg |R R 1 39 W Bt R AT
1 forerffia € @ R arferarst R w5t forrreht Tt STt 31 Stfeer
3T & AaT AR 3 7 Iab SRR fordan et e A form
ST 98 XU &t ASTBIY ¥ ST Bt anfeniag frasafiaT &
frmia o1 Tid® B IeTds AR IR Ied! A o1 A, St R o
T Jmef € ST S anegforss werfarefter SIRITT & 3P Bl 51
srféreter forem Seutear & figia w sneia & Feive?
it St & 9ff &t 3ust & 3roguTa § form ST 2| 3merd - forrta
R, FHI- T TR TGN T JrareRIR & ford Ird & 31
SITRYT § UATH o119 G 2 3 &THAT S Riegia W amenfya oftl iy
IeUTGS & AT € YT, Teatt o1 AR, 37 eft-Iseft HUST
&1 91t SeuTae e e oMl 3ot AR o i ST Yyt mpfer =
g 37 4f w2 ugen & forg areTE Ife Sear 7 FTS
RIS -ITUR § BT of Aet S SITUR B Tgwar &t
B13MTa 7 forafa Gtett TR Bt ATl IR 3= FoT STt BT TTTeTet
UTIRAYG A Elel ATt SATUR HTST B B of ‘AATAYY’ BET &
B sreferRst § I SATUR Bt TesTaT ol

Bifeea o siffies e & foremy w1 formfor fasem forermt @1 uterer
T B WG 5 BT [qeTer Ul o7t g1 sIaer § 5oI & of Bt
A2 - 1. faforma a1 ameam, 2. S T &ret 551 Bt > forw fAfeamear
TTEAH| TR B ST S forierd ST U ATEAY B 1 ATI-
ara @t Sira & forg gearei &1 s &1 3iferesrRt ol AuTEat, sn,
3 FeTforas 3T 3rfEraTt & HTeTm A A Bt 3T UTH Bt ATt et
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Fiftea & e oI ot 7 oft garg T oad 1. enfifes &,
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Healthcare.

Abstract: Ayurveda and Naturopathy, the two pillars of India’s ancient health wisdom, represent holistic systems
emphasizing harmony between body, mind, and nature. In today’s age of lifestyle disorders and rising mental health
challenges, these systems are being revisited globally for their preventive and therapeutic value. This paper explores
the philosophical foundations, scientific validation, and modern-day applications of Ayurveda and Naturopathy. It also
highlights how integration with evidence-based modern medicine can redefine global healthcare paradigms.

Keywords: Ayurveda, Naturopathy, Indian Knowledge System, Holistic Health, Integrative Medicine, Preventive

Introduction - India’s ancient civilization has contributed
significantly to the world’s intellectual and spiritual legacy.
Among its greatest gifts is the Indian Knowledge System
(IKS), which emphasizes holistic living in harmony with
nature [1]. Two major components of this system —
Ayurveda and Naturop athy — promote not merely the
absence of disease but the presence of balance. Ayurveda,
derived from the Sanskrit words “Ayus” (life) and “Veda”
(knowledge), is considered the “Science of Life.” It was
developed through centuries of observation,
experimentation, and reflection documented in classical
texts such as Charaka Samhita and Sushruta Samhita [2].
Naturopathy, though closely related, focuses primarily on
healing through natural means — emphasizing diet, fasting,
hydrotherapy, sunlight, and physical movement [3].
Historical Context and Philosophical Foundations:
Ayurveda and Naturopathy are deeply rooted in the Vedic
worldview, which perceives the universe as an
interconnected whole governed by the five great elements
(Panchamahabhutas): Earth, Water, Fire, Air, and Ether [4].
Ayurveda’s Tridosha theory (Vata, Pitta, Kapha) explains
human physiology and pathology through the balance of
these bio-energetic forces [5]. Naturopathy, though
systematized later, shares the same holistic vision. It was
popularized in India in the early 20th century by figures like
Mahatma Gandhi, who established the Nature Cure Ashram
in Uruli Kanchan, promoting natural living and self-healing
[6].

Ayurveda in Modern Scientific Perspective: Recent
decades have witnessed a resurgence of global interest in
Ayurveda, particularly in preventive and lifestyle medicine.
Numerous studies have validated Ayurvedic formulations

for chronic diseases such as diabetes, arthritis, and
cardiovascular disorders [7]. For example, Withania
somnifera (Ashwagandha) has been shown to reduce stress
and improve endurance [8]. Similarly, Curcuma longa
(Turmeric) exhibits potent anti-inflammatory and antioxidant
properties [9]. The World Health Organization (WHO) has
recognized traditional medicine as a valuable contributor
to primary healthcare [10].

Naturop athy: The Science of Natural Healing:

Naturop athy rest s on six key principles: Do no harm,
Treat the cause, Treat the whole person, Prevent rather
than cure, Teach self-care, and Healing power of nature
[11]. In India, it has evolved through a combination of
traditional practices and modern scientific validation.
Techniques such as mud therapy , hydrotherapy , yoga,
massage, and therapeutic fasting are now being adopted
by wellness centers and hospitals worldwide [12]. Studies
conducted at the National Institute of Naturopathy (NIN),
Pune have demonstrated the efficacy of fasting and
hydrotherapy in managing metabolic syndrome and obesity
[13].

Integrative Healthcare: The Way Forward: The integration
of Ayurveda and Naturopathy with modern medicine
represents the future of healthcare. Such integration
supports preventive, personalized, and p articip atory
healthcare models, aligning with global trends in holistic
wellness [14]. Government initiatives like AYUSH
(Ayurveda, Yoga & Naturopathy, Unani, Siddha, and
Homeopathy) and National AYUSH Mission (NAM) are
promoting standardized education, research, and clinical
infrastructure [15]. The success of India’s traditional
medicine export industry, now valued at over USD 20 billion
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annually, highlights its growing global relevance [16].
Discussion: While both Ayurveda and Naturopathy offer
profound insights, challenges remain — including
standardization of herbal formulations, scientific validation
of traditional methods, and global regulatory acceptance
[17]. However, collaborative research between Indian and
international institutions is helping bridge this gap. A
comparative analysis shows that Ayurveda provides the
philosophical and diagnostic foundation , Whereas
Naturopathy offers simple, nature-based therapeutic
applications . Together, they form a sustainable and cost-
effective approach to wellness [18].

Conclusion: Ayurveda and Naturopathy represent timeless
wisdom that addresses not just disease but the root cause
of imbalance. Their philosophy resonates with modern
needs for sustainable health, mental peace, and ecological
awareness. As the world moves toward integrative and
preventive medicine, India’s traditional knowledge systems
are poised to lead the global wellness movement.
Acknowledgment s: The authors are thankful to
Department of Higher Education (DHE), Government of
Chhattisgarh and UGC New Delhi.
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PHISIt BT LT TANTS § 3T AT HHUelt HRA BT AAATS Tdead
Praferat ¥ A Th B

ATt 3iTfefes TaTfer 7 UCHR—IT Bt FTBRT T8t ST AT
‘TR UTHoRIA BIURIE IS’ BT R FHTS Td STeTHTeTA
7 faferee FermeT T@T R | SHDBT BRUT TP o7Fe THI A SHDT U SUDH
AT UGTS IR @ B AT 1992 T TP SFUei Bt FTSAT g3 SN U
SaTSC Sk BrUa oft 24 FeTadt AT 1976 T HRA PR o 23/
12/1976 & FHFIA S 3AR §HT M IRt fofies &
100 ufdera aiférergor &2 foram 3tk sA@T | HRA Fwrgert @
{3 T S F 1 PR A 1977 H FHABT oIH TGTH AR
UIforem BTafieret forfies Ra =T STl 9Ra U orRIm STaRers
fafiies &1 3gem Fduem feror ¥UrTd soR #t v sgaffa
St gt et I ferfies & gan 31 Sfeifees e & SRier
3ifaret RBTareRt Tvdsit GféTor ¥fSrITs sToiR & &1 Hecayuf safera
oft fSRTE & W 3iTTeT BrUait BT 36+t A 1886 F IdICas §

31T foTeglel 3Tt amt & PU TG IR At BT 3Gl B2 I URSPHd
Tl BT UfHAT RES Bt 318 AGIWIA $B FHA §1G §HT I €1 U
BTl guf RBTgert BT 316t g3 3R AT ARE HRa Ugiforam
BruRer fafiies ot Femust 1 3PRd 1977 & g3

R UgHoram ues feeferer 3k ardbfer wrush 31 396 g
3cutgl # UTIform dles ATerde FWRR siiaidbe vfanere aiir
T 0.5t B R Uiferem wrarere ferfiies & 10 aut & AWet
& 3MTER R FF Bt sATTATIS Rerfe g goht a5t Refd foreegam
32

BTl & U a¥ 2001 & 2002 3R 2002 & 2003 ¥ o
Goft 3 7 fhefteret eoft 337 916 2003 & 2004 T 2004 A 2005
T @OTaR 3 U a Ysil Ve AT & 3t & ToAd ad 2006 A
2007 ¥ SrUsit & URT Yoit 9o 361542 fiferrer uga ar3 |
$AS UL ASAR I quf ad Yot B Refd v 7wt W& aw
2009 # 2010 § 2010 & 2011 ¥ Ysft SR 361.54 TS
fAfererst 38 ot ooTTaR &t aut a@ goht @t Rufd v Fmme &
2l

Gf HRa USHorIT U dcd BrUsit 3t BRUT $ABT Yoit BT
ATGT TG=1T T I8! §3TT| 3B FTaSe HrUei & U Refa U 5
IRAA Uferad Sgd 3iferes ar § 96 7 B
oy JeTsr S IReT vE ufdTHATY - I ener ¥ HRa
Ueiforrm wraRere ferfies o1 faflar faediunr 329w e & 3310
3fdstd g®a 32T HRA USIforam SruRers fafies &1 faedfla
fecryur &2 T fAféRT ot AeRIaT A YT ATH 3feUTd BT
farectuoT o= faefta Rerfer o1 grardsst B 59 arfafees 3Ted
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Bt YAl B 31eTTS BT ATEIT TR AU Bel BT T s
SRR
1. one ufdfer va efter AT S Yetaeiicel BT 3TEAA STl
2. YR USRI BraRere forffies 35 B B UL AT eI

ST
3. ¥Rd Ugiforam sruRers ffies &t g fama &1 sreaaa

S

qfd oner ulk SHATY ATeaarafi W amenfed gt Bl o
ufssegettart @1 arer diforaref oTEl & aifdser gaaeT uter oy e
1 et Ua St gof Faren 3
oty ez Bt ufieeuaTg 77 TBR B -
= ufeeaelt 01. - HRA UIorm TR s & g%
oY 3T § g A1efd 3R el & Bt sft e &t guf ww
TGTe Bt B 10 e BT ANSTolT FeATel HTALTS Bl TS
feram faseft g forerfRRa Iisren & @13 oft ofver 1 aruet et Seear
A e AGar 3l bt farerfa Seear 5t omeft & forw wranfaa enter
P g aften va srust @Rt gerfea ufdags &1 fafde
vorat & Asft mecayuf ggeet A Fafia R forre forg N @
farfara mfaferrt a1 wrRiver fdsan s B

IRd 318 GoAd: faeter At wR amenmfya g o1 s fafdrar
AT & SffdreE ufddeel g HeTeret vd fafdra dswmse &
uTe f&2 a1 71

Qe 37eTTS & TUW WT § fIvT IR IudAsy AfEeT BT
3rexrret fafére gt va faeafdenert & Suerser gd efter uaierer
3 sft 3rerret B g fafdrar dsTse Ua AHTAR Uit 31fe o7 e
feftar Fmet & Hare &g b s siegwe ¥ fasedtar wmat &
33TE ¥ B Bt faeflar g 2002 A 2011 A% St 70 1At &
arftfe ufdager qur forem @Rt TeTfera ufSerait va fsmer ot
JsaTse A U U s R

Table No 01: Statement of Net Profit After Tax To Net
Sales Ratio

Rs. In Milion
S. | Year | Profit After Tax | Net Sales Ratio%
01 | 2002 | 9327.84 39894.77 2.34
02 | 2003 | 13130.37 435697.60 3.01
03 | 2004 | 17829.15 482543.07 3.69
04 | 2005 | 10760.38 589699.93 1.82
05 | 2006 | 3825.55 770359.24 0.49
06 | 2007 | 18507.94 975602.21 1.89
07 | 2008 | 17133.87 1105467.55 | 1.54
08 | 2009 | 514.12 135237.07 1.01
09 | 2010 | 1239.65 122275.95 1.01
10 | 2011 | 1784.65 151545.06 1.17

Source: Annual Report Of Bharat Petroleum Corporation
Ltd. 2001-02 To 2010-11

ferafaer- arferesT HHT®S 0.01 & 37ETA FRAR HRA UG o
T & e AT P TET Y& ATH 31UTd H fokerk Ieamor
& RE adf 2002 F 2.34 ufdera fferre or & & adf 2003 #

TSt 55a & ATy 3.0 1 ufdera fiferre gfe & Are uran s 3k
ay 2004 ¥ 3R 31fére sed & ATy 3.2 ufded @t gfg & A
T 37T STt o 3rerret arafér I e 3iféres o aem ad 2005 F
st fIrTae & Aty 1.82 ufdera fiferas &t ot & Aty @1 3R

Iy 2006 ¥ 3rcaferes frrae & Arer 0.49 fderd fiferre w1 | 78

ot 3ree arafer § A 3iferes oft At 2007 § st sad & ATy

1.90 fAferrer ot gfes uTg a18 deom aw 2008 & st 9gd fArmae

SR 3% 1.4 Ufdrerd fiforrer ot wift ferarg &t i af 2009 &

3iféres fBrrae & A1 1.01 ufdera fiferrer ot ot urd o1g qer

a¥ 2010 ¥ &st sod & A1y 1.07 fAferyer ot gfes urg o18 der
gy 2011 & U1$t fBrrae & A1y 1.06 Ufderd fAforas ot wt urg
aTsl

1. Y& ATH 3FJUTd 3 S ULTTd ATH T % [ iaaer Femfud

AT 81 TG 31T foTctetT 31feres grom Sruett ot Refe et arat

TTeft STt B

forse:

1. 9Rd USIforam SraRer farfies o1 i srea=rer srafer &
foRear aear goar o |17l 7922377 fAferrt 98920.49
fforars et srezrare arafer i e I forRer ot gz 81 7R
Afdet AP JoAaT § USHoram Frusit &7 2008 & 2009
o oy 514.2 12 fiforast 3g1 ener &0 & =T R

2. 3NeTU AT S GRIT UHoRIA S BT g w19 oft o
graT ST 38T § a9 2007-08 & % BT 1105467.55
fAforaret en cifdser aef @1 g T4 15805.6 1 fiforaer & gan
ol

3. UgIforam rustt B fietel aTem 3reaTsl BH & ST T &
fSwat aotg A Ui oram & ot & foed sod 91 §3 ¢

4. 3NeTUS 3rqeft S RIS USIToTeH SHUH BT ek TTH T AGE
aimer sft 1ot m & 2@ R

JAT - UG e § 9RT Ui o SraRere fafies o1 4=

SITH IUTd foraBTeT 3T & UG $H S1efUTd & 3MER WR IaT 3T

@ foram or } STt Fruett 35t srRigmar 7 foxftar veser & gem ¥g

eI &l

1. Uforam ovustt &t g ot ot R & Femr & ford Aws
B SITRUT BT ATMRTN A dbeT T 701G AT A FRBR 3reran
Pog TR A 3ifere amm § uTH Bl ATfEul

2. UCHRIN SrUeit B 31Ut A SaTer arfeu oA Toer §
P! 31 TP TS I fbda & it o & sIuTie oo
Td ufaTersl o9 Ida € Ed Bl U T St 3t A 53
FWRWTS TS ' SRUT BT I BH g9 qom Areit § gfeg st

3. oG AIPR B! UCHORIA TR F9Te qTet 3T Yo H GE et
2T dTfd BT dct B GTHET H ST BT 511 AP
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epistemologies.

Abstract: The Indian Knowledge Tradition (IKT) presents an ancient and holistic approach that integrates knowledge,
arts, commerce and science. This paper explores the multidisciplinary relevance of Indian knowledge systems in
modern education and research. It highlights India’s contributions in mathematics, astronomy,Ayurveda, architecture
and sustainable economic thought, showing their influence on modern scientific and ethical systems. The study also
emphasizes the implementation of NEP 2020 and the importance of global dialogue between Indian and Western

Keywords : Indian Knowledge Tradition, Curriculum, Learning, Teaching.

Introduction - India has one of the world’s oldest and most
comprehensive knowledge traditions. From the Vedas and
Upanishads to Chanakya’s Arthashastra, Ayurveda, Yoga
and Astronomy, the civilization has contributed immensely
to global wisdom. Knowledge in India was deeply interlinked
with Dharma (righteousness), Artha (economy) and Moksha
(liberation). The Indian Knowledge Tradition (IKT) provides
an interdisciplinary, spiritual and practical framework that
continues to guide modern disciplines of arts, commerce
and science [1].

Technology can play an important role in preserving
knowledge of Ancient India it will help in modernizing and
promoting eye cares it will provide free access to information
and also motivate people to engage in research learn
through online courses mobile apps and virtual experience
will be a motivation for the younger generation digital story
telling will help in promoting Indian knowledge tradition. Role
of Al in IKT. Artificial Intelligence can be an effective tool in
digitalizing the documents it can also help in creating
personalized learning experience is and also translating the
traditional text of Indian medicines and remove language
barriers Integration into Modern Education and Research
Integrating IKT into modern education is vital for fostering
cultural understanding and innovation. Incorporating IKT
principles into school and university curricula can provide
students with a holistic education. Encouraging collaborative
research between IKT scholars and modern scientists can
lead to innovative solutions. Establishing IKT Centers:
Universities and research institutions are establishing
centers dedicated to IKT research and education [2].

The IKT in science and technology focuses on
connecting modern scientific principles with ancient Indian
contributions in fields such as mathematics, astronomy,
medicine and architecture. In the arts and humanities, IKT
integration is largely focused on preserving and promoting
India’s diverse cultural heritage while enhancing creative
and cognitive skills. Utilizing traditional art forms (music,
dance, theatre, visual arts, pottery, traditional crafts) as
mediums for teaching and understanding concepts across
various subjects. Incorporating Indian languages, ancient
texts (Vedas, Upanishads, epics like the Ramayana
and Mahabharata)and philosophy into the main curriculum
to provide a deeper understanding of Indian intellectual
thought, ethics, and moral values.Discussing core Indian
philosophical concepts like dharma (duty), karma (cause
and effect) and moksha (liberation) to foster ethical
leadership, social responsibility and a holistic worldview in
students [3].

The integration in commerce and management aims
to incorporate indigenous wisdom into modern business
practices, focusing on sustainability, ethical governanceand
an “Indian way” of management. Drawing insights from texts
like Kautilya’'s Arthashastra, which covers principles of
administration, law and economics, to inform modern
management theories and ethical decision-making in the
corporate world.Applying traditional Indian approaches to
resource management, agriculture (natural farming,
traditional crop cultivation) and environmental
consciousness to modern business models, promoting
sustainability and an eco-friendly mindset.Integrating the
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IKT’s emphasis on holistic well-being and a broader
perspective of societal welfare (welfare of all) into
management education, encouraging leaders to adopt more
inclusive and values-based approaches.

The government of India, through initiatives under the
NEP 2020, actively encourages this integration by
establishing IKS Centres, developing specialized courses,
training faculty and promoting research in these areas,
thereby ensuring this rich legacy inspires solutions for
contemporary global challenges [4].

1. Indian Contributions to Science and T  echnology
Indiahas made continuous and significant contributions to
science and technology throughout history, from
foundational mathematical concepts in antiquity to major
achievements in space exploration and information
technology in the modern era.

Mathematics: The concept of Shunya (zero) as a numeral
and a placeholder was developed in India around the 5th
century CE and Brahmagupta later established rules for
arithmetic operations involving zero and negative numbers.
This was integral to the development of the decimal place-
value system, which is used worldwide today.Aryabhata
provided an accurate approximation for Pi (3.1416) and
made advancements in trigonometry. Other
mathematicians, such as Baudhayana, offered an early
version of the theorem now known as the Pythagorean
theorem.

Medicine and Surgery (A yurveda): Ayurveda is a holistic
system of medicine with ancient roots.Sushrut a (c. 6th
century BCE) is considered the “Father of Plastic Surgery”.
His comprehensive text, the Sushruta Samhita, details
complex procedures like rhinoplasty (nose reconstruction),
cataract surgery, and mentions over 1,100 illnesses and
700 medicinal plants.Charaka (c. 1st-2nd century CE)
authored the Charaka Sambhita, a foundational text on
internal medicine that described the concepts of digestion,
metabolism and immunity.

Metallurgy and Engineering:  Ancient India was an early
pioneer in metalworking. The Iron Pillar of Delhi, which has
not rusted for over 1,700 years, is a testament to the
advanced indigenous rust-resistant iron production (Wootz
steel). The Indus Valley Civilization showcased
sophisticated urban planning with advanced sewer systems
and hydraulic engineering.

Astronomy: Early texts like the Rig Veda contain
astronomical references and later scholars such as
Aryabhata proposed a heliocentric model of the solar
system, stating that the Earth is round and rotates on its
own axis.

Modern Contributions :  Indian scientists and engineers
have continued to make significant global contributions in
modern times:

Sir C.V. Raman was awarded the Nobel Prize in Physics in
1930 for his discovery of the “Raman Effect” (the scattering
of light), a phenomenon vital for modern spectroscopy.

Satyendra Nath Bose is known for his work in quantum
mechanics, which led to the development of Bose-Einstein
statistics and the prediction of the Bose-Einstein
condensate, a new state of matter. The subatomic particles
called bosons are named in his honour.

Subrahmanyan Chandrasekhar won the Nobel Prize in
1983 for his theoretical studies of the physical processes
important to the structure and evolution of stars, including
the “Chandrasekhar limit”

Space Technology (ISRO): The Indian Space Research
Organisation (ISRO), founded by Vikram Sarabhai , has
achieved global recognition for its cost-effective missions:
Mars Orbiter Mission (Mangalyaan): India became the
first Asian nation to reach Mars orbit and the first country in
the world to succeed on its maiden attempt.

Chandrayaan Missions: Chandrayaan-1 discovered water
molecules on the Moon’s surface, and Chandrayaan-3
achieved a historic soft landing near the lunar south pole in
August 2023.

Navigation Systems: India has developed its indigenous
navigation system, NAVIC (Navigation with Indian
Constellation).

Information T echnology: India has a flourishing software
industry and has become a global leader in information
technology and telecommunications, driving significant
economic growth [5-7].

2. Global Relevance and Comp arative Study: In
today'’s interconnected world, Indian Knowledge Systems
(IKS) offer alternative paradigms to Western scientific re-
ductionism. The Indian epistemology, rooted in conscious-
ness (Chaitanya), emphasizes integration of inner and outer
worlds. In contrast, Western frameworks often focus on
material empiricism. Global universities are now exploring
Indian models of holistic learning and ethics in education.
For instance, the integration of Yoga and mindfulness in
U.S. and European universities mirrors India’s emphasis
on self-knowledge and mental balance. Similarly, sustain-
able business practices inspired by Gandhian economics
and Swadeshi principles are being studied as viable post-
capitalist models [8].

3. NEP 2020 and Indian Knowledge Systems: The
National Education Policy 2020 (NEP) emphasizes the in-
tegration of Indian Knowledge Systems (IKS) into modern
curricula.lt promotes multidisciplinary education, inclusion
of Yoga, Ayurveda, Indian philosophy, and research on clas-
sical texts. Universities like IITs, 11Sc, and Central Univer-
sities have established IKS centres to advance this objec-
tive. This marks a paradigm shift toward contextual and
culturally rooted education. However, challenges remain
— the need for research validation, standardizationand
capacity building among educators. IKT thus provides a
philosophical bridge - combining scientific rigor with spiri-
tual consciousness. It resonates with Sustainable Devel-
opment Goals (SDGs) and global ethics in technology, busi-
ness, and education [9-11].
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Conclusion and Future Research Scope: The Indian
Knowledge System is a vast and diverse intellectual tradition
that has contributed significantly to global knowledge in
multiple fields. From ancient mathematical theories and
medical systems to philosophical inquiries into the nature
of reality, Indian scholars have provided profound insights
into the workings of both the physical and metaphysical
worlds. As we continue to face global challenges, the holistic
and integrative approaches found in the Indian Knowledge
System offer valuable lessons for the future of education,
scienceand spirituality. The integration of Indian Knowledge
Systems into modern education is not only a step towards
preserving India’s rich intellectual heritage but also a means
of addressing the limitations of contemporary education
models. By fostering holistic development, ethical grounding
and cultural awareness, IKS can offer innovative solutions
to modern challenges. As the Indian education system
evolves, it has the opportunity to blend tradition with
modernity, creating a unique and globally relevant
framework for learning.
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as a comprehensive system of thought.

Abstract : This research paper explores the foundational architecture of the Indian knowledge system through a
systematic analysis of its primary textual sources: the Vedas, Upanishads, and Smritis. Employing a qualitative
methodology grounded in textual and thematic analysis, the study reveals a sophisticated, hierarchical structure
where these corpora function as an integrated trilogy rather than isolated works. The Vedas (Uruti) establish the
cosmic and ritualistic foundation, the Upanishads (Vedanta) provide the philosophical and metaphysical culmination,
and the Smiritis translate these eternal principles into dynamic social and legal codes. The findings highlight the critical
interplay between the eternal (Eruti) and the temporal (Smriti), demonstrating how this relationship enabled the
tradition’s adaptability and longevity. Furthermore, the discussion illustrates how this integrated framework nurtured
diverse fields—including philosophy, science, law, and art—within a coherent epistemological paradigm. The study
concludes that the Indian knowledge tradition represents a uniquely holistic worldview, seamlessly connecting cosmic
principles with human experience and intellectual inquiry with practical application, affirming its enduring significance

Keywords: Indian Knowledge Tradition, Vedas, Upanishads, Smritis, Indian Philosophy.

Introduction - The Foundational Pillars of Indian
Knowledge are Vedas, Upanishads, and Smritis. The Indian
knowledge tradition is not a monolithic entity but a vast,
intricate, and continuously evolving tapestry woven over
millennia. At its core lies a profound and sophisticated
understanding of knowledge itself, known as Pramana
Shastra (the science of valid knowledge). The primary
sources that form the bedrock of this tradition are the Vedas,
the Upanishads, and the Smritis. Together, they represent
a comprehensive journey from the cosmic to the human,
from eternal laws to societal codes, creating a unique
framework for understanding reality, duty, and the purpose
of life.

This triad functions in a hierarchical and
complement ary manner: The Vedas (GEruti: “That which
is heard”) are considered the primordial, apauruceya
(impersonal, not of human origin) revelation. They are the
foundational, eternal truths perceived by the Rishis (seers)
in deep states of meditation. The Vedic corpus is primarily
concerned with cosmic order (Zta), rituals (Yajfia), and
hymns to divine powers that personify natural and
metaphysical forces.The Upanishads (Vedanta: “The end
of the Vedas”) form the philosophical culmination of the
Vedic thought. If the Vedas represent the exoteric, ritualistic
beginning, the Upanishads are their esoteric, philosophical
end. They shift the focus from external ceremonies to an
intense internal inquiry into the nature of the ultimate reality

(Brahman), the individual self (Atman), and their
fundamental unity. They are the source of foundational
concepts like Moksha (liberation), Karma, and the doctrine
of rebirth.The Smritis (“That which is remembered”) are
the “remembered tradition,” a vast body of texts that
translate the eternal principles of the (Eruti into practical,
time-bound codes for society. They are of human authorship
and are therefore adaptable to changing times and social
conditions. The Smritis primarily deal with Dharma
(righteous duty), law, social order, and conduct. The most
famous Smiritis are the Dharma Sdtras and the Manusmriti.
In essence, this progression can be visualized as:Vedas:
Revealing the cosmic law.

Upanishads: Philosophically inquiring into the truth behind
that law.

Smritis: Applying that understanding to organize human
society and individual life.

This trio provides a complete spectrum of knowledge—
from the metaphysical to the practical, from the eternal to
the temporal—establishing a world-view where the sacred
and the secular, the individual and the cosmos, are
intimately interconnected. They are not merely “religious”
scriptures but encompass philosophy, science, ethics, law,
and art, representing the diverse dimensions of the profound
Indian intellectual heritage.

A Review of Literature
The Indian knowledge system, a vast and intricate edifice
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built over millennia, finds its roots in three primary textual
corpora: the Vedas (Uruti), the Upanishads (Vedanta), and
the Smritis. Scholarly literature delineates these not as
isolated texts but as interconnected pillars that collectively
move from cosmic revelation to philosophical inquiry and,
finally, to societal application. This review synthesizes key
scholarly works that explore the nature, content, and
interplay between these foundational sources.

The Vedas: The Apauruceya (Impersonal) Revelation:
Scholars universally acknowledge the Vedas as the bedrock
of Indian thought. The literature emphasizes their status
as Eruti—"that which was heard”—by ancient seers or [cis
and their considered apauruceya (not of human agency)
origin (Radhakrishnan, Indian Philosophy 68). Wendy
Doniger O’Flaherty, in her translation of The Rig Veda,
highlights the text’'s complex polytheism and its
preoccupation with cosmic order (Zta), sacrifice (yajiia),
and the propitiation of deified natural forces. Raimundo
Panikkar’s The Vedic Experience offers a unique thematic
anthology, presenting the Vedas not merely as historical
artifacts but as a living “mantramanjari” (a bouquet of
mantras) that charts a spiritual journey, thus underscoring
their enduring experiential value. The scholarly consensus,
as summarized by S. Radhakrishnan, positions the Vedic
period as the formative stage where the fundamental
guestions about existence, cosmology, and the divine were
first articulated in a hymnodic form.

The Upanishads: The Philosophical Culmination: The
Upanishads are widely interpreted in scholarship as the
philosophical culmination of the Vedic corpus, hence their
name, Vedanta (the end of the Vedas). Patrick Olivelle, in
his authoritative translation Upanicads, notes the decisive
shift they represent “from the external and public ritual to
the internal and personal quest” (xxxi). The central doctrines
of Brahman (ultimate reality), Atman (the self), and their
identity (aikya), along with the concepts of karma, samsara,
and mokca (liberation), are first fully elaborated here. Eknath
Easwaran’s accessible translation aims to make these
profound teachings available to a general audience,
focusing on their universal spiritual message. In his critical
edition and commentary in The Principal Upanishads, S.
Radhakrishnan provides a comprehensive philosophical
analysis, situating the Upanishadic thought as the core of
Indian metaphysics and the source from which the various
orthodox (astika) philosophical systems (dardanas) later
emerged.

The Smritis: The Codification of Human Dharma: If CEruti
is eternal, the Smritis or “that which is remembered” is
understood by scholars as the human-authored, time-bound
counterparts that translate eternal principles into social and
legal codes. The most studied among these are the
Dharmauastras, particularly the Manusm[ti. Wendy
Doniger’s translation of The Laws of Manu includes a
seminal introduction that critically examines the text’s role
in legitimizing social hierarchy and the varGa system, while

also acknowledging its comprehensive nature as a
document encompassing law, ethics, and personal conduct.
Patrick Olivelle’s work, particularly in Dharmasdtras: The
Law Codes of Ancient India and his translation of The Law
Code of Yajfiavalkya, provides meticulous scholarly analysis
of the genre’s historical development. He demonstrates how
these texts were not static but evolved, reflecting and
shaping social realities. The sociologist M.N. Srinivas, in
Social Change in Modern India, indirectly engages with the
influence of Smriti texts through his concept of
“Sanskritization,” describing how lower castes historically
adopted upper-caste norms and rituals prescribed in these
codes to elevate their social status.

Heinrich Zimmer, in Philosophies of India, eloquently

traces the philosophical continuity from the Vedic hymns
through the Upanishadic speculations to the ethical
frameworks implicit in the Smritis. Thomas Coburn’s article,
“Scripture in India: Towards a Typology of the Word in Hindu
Life,” provides a crucial theoretical framework by analyzing
the hierarchical yet complementary relationship between
CEruti and Smriti, where the latter is always validated by its
conformity to the former. Klaus K. Klostermaier’s A Survey
of Hinduism serves as a synthesizing textbook, effectively
summarizing the distinct roles of each corpus and their
collective function in forming a complete world-view that
integrates the cosmic, the philosophical, and the social.
The scholarly literature consistently portrays the Vedas,
Upanishads, and Smritis as a cohesive, hierarchical trilogy
of knowledge. The Vedas offer the revealed cosmological
foundation, the Upanishads provide the philosophical and
psychological depth, and the Smritis articulate the
sociological and ethical application. Modern scholarship,
represented by figures like Olivelle and Doniger, has added
critical historical and social dimensions to the study of these
texts, moving beyond purely theological or philosophical
interpretations to understand them as dynamic forces that
have shaped and continue to inform Indian civilization. The
enduring academic engagement with these texts
underscores their profound complexity and their status as
one of the world’s most enduring and sophisticated
knowledge traditions.
Methodology: The methodological approach for this study
on the diverse dimensions of the Indian knowledge tradition
is fundamentally qualitative and interdisciplinary, designed
to facilitate a deep and nuanced exploration of its
foundational texts. Given the conceptual and philosophical
nature of the subject matter, the research relies primarily
on textual analysis and philosophical inquiry. This approach
is best suited to interpret complex ideas, trace the evolution
of thought, and understand the interrelationships between
different streams of knowledge, from the metaphysical to
the scientific and social.

The core of the data collection revolves around a close
engagement with both primary and secondary sources. For
the primary texts—namely the Vedas, Upanishads, and
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Smritis—the research depends on critically acclaimed
English translations by eminent scholars such as Wendy
Doniger O’Flaherty, Patrick Olivelle, and S. Radhakrishnan.
This reliance on expert translations is necessary to navigate
the linguistic complexities of Sanskrit while ensuring
scholarly accuracy. To provide context, critical perspectives,
and scholarly synthesis, a wide range of secondary literature
is consulted, including works by historians of philosophy
like Surendranath Dasgupta, sociologists like M.N. Srinivas,
and contemporary Indologists.

The analysis of this collected data is conducted through
a dual process of thematic and conceptual analysis.
Thematically, the research identifies and examines recurring
patterns across the texts, such as the transition from cosmic
ritual to internal philosophy, or the application of eternal
principles within temporal social structures. Concurrently,
a conceptual analysis is employed to trace the development
and nuanced meanings of key philosophical terms—
including Brahman (Ultimate Reality), Atman (the Self), and
Dharma (duty/righteousness)—across the different textual
layers. Underpinning this entire process is a hermeneutic
framework, which treats the investigation as an act of
interpretation. This framework acknowledges that
understanding emerges from continuously moving between
the specific parts of the texts and their overall philosophical
context, allowing for a dynamic engagement with their
historical and enduring meanings.

It is important to acknowledge the limitations of this
approach. The study is inherently constrained by its
dependency on translations, which introduces the
interpretive lens of the translator. Furthermore, the vast
scope of the Indian knowledge tradition means this research
cannot be exhaustive but instead offers a focused analysis
of its core pillars. Finally, as with any qualitative inquiry into
philosophy, the findings are interpretive in nature, seeking
to present a coherent and evidence-based understanding
rather than a single, definitive conclusion. This methodology,
therefore, is structured to be both rigorous and respectful,
aiming to illuminate the profound interconnectedness and
enduring relevance of this ancient yet perpetually vital
intellectual heritage.

Results and Discussion

The Hierarchical Architecture of Knowledge: The
analysis reveals a distinct and purposeful hierarchical
architecture within the Indian knowledge system. The
findings confirm that the Vedas, Upanishads, and Smritis
are not discrete entities but function as an integrated,
progressive trilogy.

The Vedas (CEruti) were identified as the foundational
stratum, establishing a worldview centered on cosmic order
(Zta) and ritual action (yajfia). The results show that the
Vedic hymns, while polytheistic in appearance,
fundamentally seek to align human activity with a deeper,
impersonal cosmic principle. As Panikkar’s work suggests,
this is not merely primitive nature worship but a

sophisticated cosmology where ritual becomes a means
of participating in and sustaining the cosmic order. The data
underscores that the Vedic seers operated as “see-ers” of
eternal truths, not authors, thereby granting this corpus its
foundational, apauruceya authority.

The research findings demonstrate a decisive
philosophical pivot in the Upanishads. The data clearly
illustrates a movement “from the external and public ritual
to the internal and personal quest,” as Olivelle notes.
Thematic analysis identified key dialogues, such as those
between Yajnavalkya and Maitreyi, which systematically
deconstruct the value of ritual wealth in favor of the
knowledge of the Atman. The results confirm that the
Upanishads are not a rejection of the Vedas but their logical
culmination (Vedanta), shifting the inquiry from the
macrocosm (the cosmos) to the microcosm (the self). The
concepts of Brahman, Atman, and their non-dual
relationship emerge as the central philosophical triumph of
this layer, providing the metaphysical underpinning for all
subsequent Indian philosophical thought.

The Smiritis, particularly the Manusm[ti and Y@&jfiavalkya

Smlti, were analyzed as the pragmatic application layer.
The results show that these texts operationalize the abstract
principles of Eruti into a detailed socio-legal framework.
The discussion must acknowledge, as Doniger’s critical
introduction highlights, the role of these texts in codifying
social hierarchies. However, the findings also reveal their
comprehensive nature, providing a constitutional framework
for Dharma that encompasses law, ethics, economics
(artha), and personal conduct. The data supports Olivelle’s
view that the Smritis were dynamic and adaptable, designed
to provide guidance for the fluctuating conditions of human
life (vyavahéara), thereby connecting the highest
philosophical truths to the practical realities of societal
organization.
The Interplay of the Eternal and the T emporal: A central
finding of this research is the sophisticated interplay
between the eternal (Eruti) and the temporal (Smriti). The
data validates Thomas Coburn’s typology, which posits that
Smriti derives its authority from its conformity to Eruti. This
relationship is not one of equality but of derivation and
validation. For instance, the social duties outlined in the
Smritis are consistently justified by their alignment with the
cosmic Zta of the Vedas and the self-knowledge of the
Upanishads.

This interplay resolved a fundamental tension: how to
apply eternal, unchanging truths to a changing, temporal
world. The Smritis, being “remembered” and of human
authorship, possessed the inherent flexibility to be
interpreted and adapted by commentators across centuries.
This finding is crucial for understanding the resilience and
longevity of the Indian knowledge tradition; it possessed a
stable, transcendent core (CEruti) and a dynamic,
interpretive shell (Smriti). The concept of “Sanskritization,”
as discussed by M.N. Srinivas, can be seen as a sociological
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manifestation of this process, where communities sought
to align their social practices with the norms valorized by
the Smriti tradition.

The Embodiment of Knowledge in Diverse Dimensions
The research successfully demonstrates how this tripartite
structure facilitated knowledge creation across diverse
domains. The discussion must extend beyond philosophy
to encompass the scientific and artistic achievements rooted
in this framework.

Scientific Thought:  The findings indicate that fields like
mathematics (the concept of zero, decimal system),
astronomy (planetary calculations), and medicine
(Ayurveda) were not developed in a secular vacuum but
were deeply informed by the philosophical worldview. For
example, the search for precise Vedic altar measurements
fueled advances in geometry, while the Ayurvedic emphasis
on balance reflects the broader concept of Zta. The
knowledge system did not compartmentalize but saw these
disciplines as valid avenues for exploring and understanding
the nature of reality.

Artistic Expression: The analysis of texts like the
Namyaulastra reveals that artistic creation was similarly
theorized and systematized. The concept of rasa (aesthetic
relish) is a direct application of psychological and
philosophical inquiry into the realm of emotion and
experience. Art was not merely for entertainment but was
a means of valid experience (anubhava) and a vehicle for
transcendental insight, firmly rooting it within the broader
knowledge paradigm.

Conclusion: The results of this study affirm that the Indian
knowledge tradition, as embodied by the Veda-Upanishad-
Smiriti corpus, represents a uniquely integrated worldview.
It seamlessly connects the cosmic with the human, the
metaphysical with the physical, and the eternal with the
temporal. The strength of this system lies in its architectural
clarity: the Vedas provide the foundational revelation, the
Upanishads its philosophical depth, and the Smritis its
societal application. This structure allowed for a profound
coherence where a mathematician, a physician, a poet, and
a law-maker could all operate within a shared, intellectually
rich universe of meaning. The discussion, therefore,
positions this tradition not as a collection of archaic religious
texts, but as a comprehensive and enduring epistemological
paradigm that successfully nurtured a vast spectrum of
intellectual, scientific, and cultural pursuits for millennia.
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HRAIT STTel URURI 311k WAiaz ot AZEI0I

w{m‘ sk
* ety e R, Y. R sre e AT HETfeTer, JTe, e dqe (F.0.) FTRa

dedl B Siidel BT SR HTaTT ST 2l

MY AR — HRA GferaT Bt ATH YRIet ASJAT &ORIT URUNRS FTeT & I HT5T AWTRA B S R B TG Bt AT BY o771
IR & AT &, Yot forffa o A1 B | Rl §i1et ot & uarfaror & oot ifde ddners g, afed sitaa a1 & w0 § a7
3T 81 AT, Iuforyat, QRIUT 3R HETeTed § UG B ATdT JT St & R & AT {1 3111 31 981, STet, a1y, 3131 37k geatt 51 urar

8G Pt —9RAT FTeT WRT, ImARAHTRA, TAfaror FReivr, fdedsrdt, 55, ¥hifiie o, sruftrs 3k sgrad, e 35, 3ufervsl

TFATAT — UITaRUT &1 HETT I aTet & faea sard fRiam &1 fawa
o1 T &1 UATGRUT IGHUT U VA AWAT R, St Asft Ieft bt wenfaa
T &, TG IADT B BRI BT 7R AT foaremr $o 9t & |
forea ot SrerieaT 56 7 § URuTH FaY IUTSE UTH e AATEAT
WR 4R GaTq | fTAds SR EdT, UTett 3 gt &1 uguoT FR deft A
IS STAT | S5 SeTefiaoT, Fitet BTefet AT 3ot oyt Bt ForeT
3ISUIRITST & HRUT UGUT of TS 319tk Ars of foram 3 | warfazor
TREUT S AIBR WS HRA [N B BISH AT Wt A oI
ST R STafds FelTelel TRURTSH 7 Tpfer Fgmo1 & I Aga B | fig,
ef B UgpTel Gotel Y Igpfel TR&T0T 3 AR UR HIedT 8l HRd & U5-
qt8, sdt-udd, srg-=161, 3ifdar-ary Afed Ul & fafdrg wat
& A1y ATeTd iy fRed S sTU R | US Bt getelt Hatel A BYoTg &, af
ST B AT BT TR AT ST & ITE 1&75T UeTS 3R ag &9 FY ATl
R § | UTefter el TRoRT A € eRa & Semferss Y gforrt @Y
Tfe FRET0T 3TR HTeTa & FTHTT Bt 316} SaTdrt oft, I8 STerat &
& mTeTa 31Ut 47701 T & fore o3 At UR sTefk 9 B2 AGAT
?,31R 3rueT € BT IR ABAT B, FAY Ioalel UPf S ATY
nTela & A PR Bed § ATl Aefsa BI Ugpid i are &tfar
Ugde A AT ST AS| UTdtel WRURT & Upfar & A fbefet srgar
feed1 3, I8 33 9T A AWS S AT ¢ b gferan & et vreter
31 SHEAG BT MW BT &t 31feat 3t Fgfer F @ or=m el

urHler Ra § gafawor FHeror Bt W - vafawr i@ At
e ot aaf gaR 3Gt & Bt 518 Bl TSTUT FRPBId UITGROT HRETOT
A ufeguf ol sRefta agent & gt ugfa & Ary-ATy Aeht
TG e QIR B &a FaRY ATl Fso1! & Ard J Bt FadT ATell
dur P IaT HI:FEBR YBRT | HRAT AFPId STt BT 39 e
ATerdt 21 Aftarant &t Sftaar grfest war s/ B, safee after

TPt Aleraft & fsamR Iuat TR fAwlia g3l wRdTaAwpha
5 T, fue, gerft, SeTs, 3 3fe U der St gar 3t et

T B IrAfeanTeR & AR B1S & aufe fierar f& areg, arers,
gRayfd, a1, 3uaar,® At Sfia smmeie gde wa & ST ot quia
fasar s o - anft aser 3repu HU HeERRIE A AuTe FR
o ofR fonfer SERR for AiaEll 95 W1 BT 3101 WoT Fora! Hgy
SOl 3R 3 fUBTGt Tt 3q oo Uferes §BREll 5 PR
IHTIVT BT § UITaGR0T Ua Ul B ATera A Eferss ATeTd ge faehy
TR&TUT UGTel 5T STRIT Tl WETHRA § U ded $F aadl HeLd
DR TR I 3rsTefe Bt ST oftl Féit Bt FreaT HETITT FAWST
ST el

O At QRO § gAfaRor Gt Bl utefr ST i &
UETS & SaTeT fRuTery aam & af aafeat ot gt o1 uarfar fores
3T3TT ST TIAY df 7GRV Bl PRIeT B I T 3e 9ft Jfee &
dcTT BT AR Tell &1 37o1d YRIVTT BT 510 BRYT 8ft 57 deal & o1
BT IR §IAT & A 31f3at YRIUT, I YRIUT 31| ATeTa U geat &
e T 59dG S gedt Ieh § 3reld! WU § SReTd fdsar s B
IE &Rt AT faeasrftafk f& amaen 1 fGeasrftayemstt ufasr
& araststerar forderstt ( sheds 12.1.6 )UE USTeATSRT B auf
A TATMEIR 3e1d TSR Bt JoIfdl BI IcTd Bt & 3R
Sfiaret BT muT Bt 31 VA STEI0T(8-5)geat Bt veawt 3
ArHTeT I HET 31T Bl T¥GA gedt Bt AIGwRUSR A fUg w
& ufteua 3R faaTe Ade St nwien 3rie sig & affd 2
redas( 12.9)F Y Ik § TR-IR YfF [TaT A UTefer St 375 §
13 % 3ruett STell BT JR6T & ST YN & &1t ered & STufer St
qUT G AT g Y I & 3eR & & J§ T Frelt R
fafder enf va garfawor HIGoT - IHRIOT AETHRA SR HTeTAd
aftar- rATroT 3R A feanTer § nEfY arerfifds va gaettert Sft
o T & Sfiaet BI ATfead 3R Far Feflel b oY UTgpTads Tafaror
&t fagrwd R 39y 5 o aeft wrera Sfiast areie &4 & de
HETGTod IHTI0T F IGOT STUGT BT ATHAT Bl TR BeeT & b
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Feidemg & Elat § B3 3ioiR BT Us 8 HIeT df It TE gHTo
FIT YT UG T8T 8 78 327 STl BT 3T IS0l ¢ o5 fRg Usi &
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UTSIH YSUH BTl dtaw, A A sresaTgaesdt aaten 6w
JUEAH A Tt |

T 3 GRTeT $3TaTeT Bt U oATTeIet 31 U5 3TR oATrerer Sifefd
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& B IR ufeier &1 Iu=teT faser ST &1 g Sue gortt st
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TIETe ST 37N Bt Sitfda FHaTt & ufel s 3 SRt 3ruet RigRie
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U1 AT 37 3ifdAT R anenfyd Bl St enf Amemon Sftaer Seft
P FSTaT AT & STt Add UIeuily A & fore smaeas Bl
Star enf -3 enf o5t avg S enf 3 STeTaRt uférit mofor Stst
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Abstract: The banking sector is vital to the Indian economy, necessitating robust financial discipline and ethical
governance for sustainable growth. This study proposes the Indian Knowledge System (IKS) as a multidisciplinary
framework for evaluating banking prudence and stability. IKS principles, rooted in ancient texts like the Arthashastra
and Nitishastra, offer a model for risk management, ethical lending, and financial resilience. Focusing on Punjab
National Bank (PNB) as a case study, this research assesses the trends in Non-Performing Assets (NPAs) and
profitability over five years (2020-21 to 2024-25). The analysis, based on secondary data from PNB’s Annual Reports,
utilizes statistical tools to examine the relationship between Net NPA and Net Profit. The study reveals a significant
improvement in asset quality, evidenced by the sharp decline in Gross NPAratio (14.12% to 3.95%) and Net NPA ratio
(5.73% to 0.40%). Furthermore, a strong negative correlation (r="0.83) between Net NPA and Net Profit empirically
demonstrates that adherence to principles of financial prudence and governance—inherent in the IKS framework—

directly boosts bank profitability.

Keywords : Gross NPA, Net NPA, Net Profit, Indian Knowledge System, Dharma, Artha.

Introduction - The banking system plays a commendable
role in fostering economic development by effectively
channeling funds and ensuring productive resource
utilization. However, the consistent decline in asset quality,
particularly within public sector banks, poses a significant
threat to sectoral stability. A Non-Performing Asset (NPA)
is a loan where repayment obligations fail to be fulfilled
within a specified time frame, signaling a loss of income
for the bank. The rising levels of NPAs often stem from
poor credit assessment and ineffective recovery processes.
This study introduces the Indian Knowledge System
(IKS) not as a historical artifact, but as a robust,
multidisciplinary framework for contemporary banking
governance. The IKS offers foundational concepts critical
to ensuring financial soundness:
1. Dharma (Ethical Conduct): This principle emphasizes
righteous and responsible action, translating in banking to
ethical lending practices, fair treatment of borrowers, and
transparent reporting. Poor credit assessment and
ineffective recovery, which lead to bad debts, can be viewed
as an institutional deviation from Dharma.
2. Artha (Economic Prosperity/Prudence):  Rooted in
texts like the Arthashastra, Artha stresses sound economic
management, resource optimization, and the avoidance of
wastage. In a bank’s context, effective NPA management
is a direct application of Artha principles, aiming to maximize

earnings and retain capital.

3. Nitishastra (Policy and Governance):  This concept

underlines the necessity of strong regulatory frameworks,

disciplined recovery mechanisms, and robust internal
controls. Implementing effective NPA management
strategies is a function of sound institutional Nitishastra.
By examining PNB’s NPA trends and profitability, this
research seeks to empirically demonstrate that operational
success in banking—specifically the reduction of NPAs—
is an observable outcome of adherence to the financial
prudence and governance principles embedded within the

IKS.

Objectives of the Study: The primary aim of this research

is to assess the performance of Punjab National Bank

(PNB) on asset quality and profitability through the lens of

the Indian Knowledge System (IKS). The specific objectives

include:

1. To conceptualize the Indian Knowledge System as a
multidisciplinary framework for evaluating the ethical
and prudential aspects of banking, with a focus on NPA
management.

2. To study the trends in Gross NPA and Net NPA within
PNB from 2020-21 to 2024-25.

3. To evaluate how the improvement in PNB’s asset
quality and profitability aligns with the IKS principles of
financial prudence (Artha) and ethical governance
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(Dharma).
4. To test the hypothesis that there is a significant
relationship between Net Profit and Net NPA.
Research Methodology: The methodology remains largely
as follows:
1. Type of Research : The study adopts both analytical
and descriptive approaches. The descriptive aspect
explains the IKS causes, impacts, and management
strategies related to NPAs, while the analytical aspect
involves examining financial indicators.
2. Sample Size: The study focuses solely on Punjab
National Bank, which ranks third in market capitalization
among public sector banks.
3. Data Sources and Collection: The research relies
entirely on secondary data, primarily from PNB’s annual
reports.
4. Reference Period: Five financial years: 2020-21 to
2024-25.
5. Toolsand T echniques Used: Data is interpreted using
tables, averages, standard deviation, coefficient of variation,
and correlation analysis.
6. Hypothesis Formulation: Null Hypothesis (HO1):
There is no significant relationship between Net Profit and
NetNPA.
Alternative Hypothesis (H1): There exists a significant
relationship between Net Profit and Net NPA.
Analysis of Gross NP A and NET NPA Ratio: An IKS
Perspective: Gross NPAs represent the total defaulted
loans, while Net NPAs are calculated after subtracting
provisions for bad debts. A high level of Net NPAs directly
impacts profitability and reduces liquid cash reserves,
weakening financial stability.
Table 1 (see in next p age)
Interpret ation through the IKS Framework:  From 2020-
21 to 2024-25, PNB demonstrated a consistent and
significant improvement in NPA management. The Gross
NPA decreased from 104,423.42 crore to 44,081.60 crore,
while the Net NPA dropped sharply from 38,575.70 crore
to 4,290.55 crore. This is reflected in the decline of the
Gross NPA ratio from 14.12% to 3.95% and the Net NPA
ratio from 5.73% to 0.40%.

This remarkable trend in asset quality can be
interpreted as a strong institutional commitment to the IKS
principle of Artha (Prudence). The substantial reduction in
NPAs signifies improved financial health and strengthened
operational efficiency, ensuring that the bank’s resources
are effectively managed and not wasted on non-income
generating assets. This success suggests a renewed focus
on Nitishastra (Governance) in credit discipline and recovery
mechanisms.

NET Profitand NET NPA Correlation: Empirical
Validation of IKS

The core of the IKS framework is that adherence
to Dharma (ethical/responsible conduct) leads to positive
Artha (prosperity). We test this by examining the correlation

between asset quality (Net NPA) and profitability (Net Profit).
Table 2: Net Profitand Net NP A of PNB (2020-21 to 2024-

25)
Year Net Profit Net NPA
2020-21 2,021.62 38,575.70
2021-22 3,456.96 34,908.73
2022-23 2,507.20 22,585.04
2023-24 8,244.62 6,798.77
2024-25 16,630.20 | 4,290.55
Correlation (r) -0.83
m Net Profit m Net NPA
45,000.00
40,000.00
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Interpret ation through the IKS Framework: The
correlation analysis between Net Profit and Net NPAreveals
a strong negative correlation, with a coefficient of 0.83. This
empirical finding strongly supports the alternative hypothesis
(H1), indicating a significant inverse relationship: as Net
NPAs decreased, Net Profit significantly increased.

This inverse relationship is the tangible evidence that aligns

with the IKS philosophy:

1. Theimplementation of robust recovery and provisioning
measures, which reduced NPAs, demonstrates a
commitment to Dharma (Ethical and Responsible
Action) and Nitishastra (Effective Policy) in lending and
recovery.

2. The subsequentincrease in Net Profit (from * 2,021.62
crore to * 16,630.20 crore) is the resulting Artha
(Economic Prosperity).

The data clearly supports the idea that improved loan
recovery and asset management, which are core to financial
prudence, contribute positively to the bank’s bottom line,
thereby validating the relevance of IKS principles in
achieving financial stability and growth.

Conclusion: This study successfully frames the significant

relationship between asset quality and profitability at Punjab

National Bank within the conceptual model of the Indian

Knowledge System (IKS).

The empirical evidence shows a remarkable decline
in the Gross NPAratio (from 14.12% to 3.95%) and the Net
NPA ratio (from 5.73% to 0.40%) over the study period.
Crucially, the strong negative correlation (r="0.83) between
Net Profit and Net NPA confirms that effective management
of non-performing assets contributes directly to increased
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profitability. The PNB case study serves as an empirical

validation for the relevance of the IKS as a multidisciplinary

framework for modern banking: the bank’s operational
success in reducing NPAs reflects a successful institutional
shift towards Artha (Prudence) and Dharma (Ethical

Conduct) in its credit and recovery processes. The findings

emphasize that proactive NPA management, guided by

principles of sound governance, is essential not only for
safeguarding bank assets but also for boosting financial
performance and ensuring the stability of the banking sector.
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Table 1: Gross NP A and Net NP A Ratios of PNB (2020-21 to 2024-25)

Year Gross NP A | Gross Advance | Gross NP A Ration % | Net NPA Net Advance | Net NPA Ration %
2020-21 | 104,423.42 | 674,230.08 14.12 38,575.70 | 608,382.36 5.73

2021-22 | 92,448.04 728,185.68 11.78 34,908.73 | 670,646.37 4.8

2022-23 | 77,328 830,833.98 8.74 22,585.04 | 726,090.98 2.72

2023-24 | 56,343.05 934,430.59 5.73 6,789.77 885,066.31 0.73

2024-25 | 44,081.60 1,077,474.57 3.95 4290.55 103,763.52 0.40

Mean 8.88 2.88
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Abstract: Acid rain and water pollution resulting from industrial effluents, agricultural runoff and domestic discharges
have become matters of global concern. To overcome these challenges, the use of nanomaterials in the removal of
pollutants in wastewater is still known to be a novel and effective solution. This review paper aims at discussing the
various types of nhanomaterials namely, nanoparticles, nanocomposites and nanostructures and the way they have
been used in improving the treatment of wastewater. It describes the process of adsorption, catalytic degradation, and
membrane filtration, which are the three main ways through which pollutants such as heavy metals, organic compounds
and bacterial pathogens are eliminated from water by nanomaterials. The review underscores other benefits of
nanomaterials including high specific surface area, activity and potential for regeneration, which stand them in good
stead for effectiveness and sustainability in water treatment processes. It addresses the issues related to the increased
application of nanomaterials, such as their effect on the environment, a question of cost, and possibility to expand the
use of nanomaterials. Future work directions are then identified based on burn-out issues applicable to future studies
on multifunctional nanomaterial synthesis and in the progressive incorporation of nanotechnology with conventional

wastewater treatment systems.

Keywords: Environmental Sustainability, Pollutant Removal, Photocatalysis, Adsorption, Wastewater Treatment.

Introduction - Water is a vital natural resource, and access
to clean drinking water is crucial for human health and
planetary well-being [1]. Industrialization, urbanization and
agriculture have significantly contaminated water bodies,
harming both the environment and public health.
Wastewater is a residual product generated from industrial,
domestic and agricultural processes, and includes organic
and inorganic substances like heavy metals, organic
components, pathogen and microplastics. The challenges
of compositional changes in wastewater and scarcity of
water have laid the basis for enhancement of efficient
wastewater treatment systems [2].

The more conventional methods of treatment have
included coagulation, flocculation, activated sludge method
and filtration to remove impurities on water. Water is
essential for human health and environmental well-being.
Industrialization, urbanization and agriculture have
significantly contaminated water bodies, harming both the
environment and public health. They are not suitable for
new pollutants, for instance, drugs and chemicals with
hormonal impact, and industrial solvents. Such challenges
have created awareness of advanced treatment
technologies, and nanotechnology is seen as the best
solution. Nanotechnology refers to the mastery of the

production of materials possessing characteristics that
appear in the submicrometric range (1-100 nm) [3]. The
physical, chemical, and biological characteristics of
nanomaterials including surface area, reactivity, Sl effects
make them more appropriate to the removal of
contaminants in wastewater. Conventional technologies of
treatment can be easily complemented by nanomaterials
because of their capabilities of adsorption, degradation and
neutralization of pollutants such as heavy metals, organic
compounds and pathogens. These materials demonstrate
various pollutant elimination processes including adsorption,
photocatalytic and catalytic processes which are
indispensable in the complex nature of wastewater
treatment [4].

Out of all the possible methods for nanomaterial use
in wastewater treatment, adsorption is among the most
investigated. Nanoparticles due to having a large surface
area provide an excellent chance to adsorb pollutants such
as heavy metals including lead, cadmium, arsenic and
chromium [4]. For instance, it has been proved that
nanoscale zero-valentiron (nZVI) application is an efficient
method for removing toxic metals and organic pollutants
from contaminated water. The property of large surface area
to volume ratio of nanomaterials offers many sites for
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contaminant to adsorb and stick to, thus its high efficiency
then other traditional adsorbents. The other important
application of hanomaterials in wastewater treatment is
photocatalysis mainly used for decolorization of Azo dye
which is difficult to decolorize using traditional methods.
Titanium dioxide (TiO, ) nanoparticles specifically used as
photocatalysts in the degradation of organic dyes, pesticides
and pharmaceuticals at UV radiation. Metal oxide
nanoparticles especially TiO, has high surface reactivity
that makes it possible to produce ROS when exposed to
light those reactions organic pollutants into harmless
byproducts. New approaches in the change of the band
gap of TiO, and other photocatalysts have improved their
viability of the solar light hence suitability in wastewater
treatment applications [5].

We can see more application in owning antimicrobial
properties of Nanomaterials. AQNPs and CuNPs have
promising active quality against bacteria, viruses, fungal
strain, and total wastewater treatment. The incorporation
of these nanoparticles liberates metal ions that injure
microbial cell walls and impede metabolic activities, causing
pathogen neutralization. This capability is so crucial for
wastewater processing from industrial and healthcare
industries, where pathogenic microorganisms are nearly
always present. Research shows that nanomaterials have
great potential in the treatment of wastewater, but there
are some problem areas. Some of these include toxicity of
nanoparticles on water bodies and human beings,
challenges facing the large-scale application of
nanomaterial-based technologies and costly production [6].
The interaction of nanomaterials with the environment is
also being researched by authors to design green,
sustainable nanomaterials that will reduce the impact of
nanotechnology.

In future research works efforts will be made to
incorporate nanotechnology into conventional treatment
systems, re-use of nanomaterials and synthesis of
composite nanomaterials will be used to address several
pollutants at once. Improved knowledge in nanomaterial
recycling and decreases in their manufacturing costs will
play a crucial role in making nanotechnologies effective for
vast applications in wastewater treatment [7].

Types of Nanomaterials for W astewater T reatment:
Nanomaterials play an important role in the development
of technology related to wastewatertreatment and removal
of pollutants, due to their large surface area, reactivity and
otherproperties. This section presents the primary
nanomaterials widely used in thewastewater treatment
process, such as Metal and Metal Oxide Nanopatrticles,
Carbon-basedNanomaterials (Carbon Nanotubes, and
graphene), Nanocomposites, Hybrid Materialsandothers.
Metal and metal oxide nanoparticles have been identified
to be useful in wastewater treatmentbecause they have a
high surface area, reactivity and adsorption or catalytic
properties withpollutants. These nanoparticles are best

suited for eradicating heavy metals, organicpollutants and
pathogen bacteria.Carbon based nano materials like CNTs
and graphene are employed in wastewaters
treatmentbecause of their characteristics like high surface
area conductivity and adsorption worthynature.
Nanocomposite materials on the other hand includes
nanomaterials with other materials aspolymers, natural
materials or metal oxides and that they offer improved
performance inWastewater Treatment Plant (WWTP).
Usually, these types of materials offer enhancedstability,
recyclability and pollutant removal abilities when compared
with singlenanomaterials. Apart from extending their
research on the above-studied materials, several other
prospectivenanomaterials that are in the development
process accept in wastewater treatment. Usually,such
materials provide the properties which can be interesting
for types of pollutant removal [8].
Mechanisms of Cont aminant Removal by
Nanomaterials: Nanomaterials have offered cost
effectiveness in wastewater treatment methods by
exploitingthe surface area, reactivity and other properties.
The mechanism by which nanomaterialsfacilitate the
degradation of a contaminant include adsorption,
photocatalytic activity andcatalysis reduction, oxidation and
last of all, membrane filtration. All these methods utilisethe
unique characteristics of nanomaterials to remove pollutants
from water that is in thewastewaters.Retention is a
technique that is common in wastewater treatment process
through usage ofnanomaterials due to their high surface
area and reactive sites. Activated carbon, metal
oxidesincluding TiO,, and ZnO, and magnetic nanoparticles
are used for the adsorption ofpollutants such as heavy
metals; dyes; and organic compounds [9]. The properties
statedabove reveal that MS is characterised by a large
adsorption capacity due to the extensiveexposure of its
surface, additional functionalisation with groups, such as
amino or carboxyl,also improves its pollutant removal
capacity.Some of magnetic nanoparticles include Fe304
which have been used in the adsorptionof toxic heavy
metals which include lead and cadmium from wastewater
can easily berecovered through magnetic separation [9].
For this reason, they are very suitable forapplication in large
scale systems. It also complements the removal of organic
contaminantswith carbon nano materials achievements high
adsorption capacity of compounds such asphenols.
Photocatalysis is one of the advanced oxidation
processes, in which nanomaterials such asTiO,, ZnO and
CdS are used for the degradation of organic pollutants in
wastewater underlight support. When these nanomaterials
are illuminated, they absorb light and createelectron-hole
pairs that react with water and oxygen producing Reactive
Oxygen Species(ROS) such as OH that decompose organic
pollutants into relatively harmless products. Specifically, TiO,
has attracted much concern and research for its great
photocatalyticactivity and UV stable ability [10-15].But the
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application of TiO, has some technical problems, due to its
poor photocatalyticactivity under visible light. To overcome
this limitation, modifications including doping ofmetals and
or non- metals (TiO2-N), as well as, coupled semiconductor
systems (TiO2-NCu20)have been employed. These
changes increase the light trapping capability as wellas the
efficiency of the electron-hole separation thus increasing
the photocatalytic activity

under visible light [16-21].

Catalytic reduction and oxidation are core techniques
for the removal of deleteriouscompounds in wastewater.
An important area of nanomaterial application is catalysis:
inparticular, metal nanopatrticles, such as gold, platinum,
or palladium, show great activitytowards reduction and
oxidation reactions. In the catalytic reduction,
nanomaterialsfacilitate the transfer of electrons from a
reductant to the pollutant so that the latter istransformed to
a form that is less toxic. For instance, palladium
nanoparticles areemployed in the reduction of organic
contaminants as azo dyes by means of the electrontransfer
procedure.Nano catalysts also participate in oxidation
reactions, decomposing organiccontaminants into smaller
and generally innocuous molecules. Previous studies have
shownthat both gold and silver nanoparticles possess
oxidation enhanced ability to degradechemical compounds
such as phenols and hydrocarbons. These nanomaterials
mean highcatalytic activity, energy saving, and reusability
not considered suitable for the efficient utilization of
sustainable wastewater treatment [22-23].

Applications of Nanomaterials in W astewater
Treatment: Addition of nanomaterials in wastewater
treatment has gained much attention because of its
advantages like large surface area, catalytic activity and
the ability to modify its surface chemistry. These properties
allow nanomaterials to selectively capture the pollutants of
interest in contrast to bulk materials to achieve higher level
of efficacy and effectiveness. So far, nanomaterials could
have been used efficiently for treating wastewater containing
heavy metals, organic compounds, bacteria and viruses,
and nutrients such as nitrogen and phosphorus. Lead,
cadmium and arsenic ions are typical pollutants of industrial
wastewaters originating from steel, non-ferrous metals and
chemical industries. These metals are poisonous to human
body and to the water wildlife too and are very adverse to
human health. These metals can be removed easily from
the contaminated water using nanomaterials since the latter
has a large surface area and prominent reactive sites, which
enclosed to metal ions. CNTs, and metal oxide
nanoparticles like ZnO, and TiO, are few of the materials
which have been identified to have capabilities of removing
toxic heavy metals from wastewaters. Contaminants in
wastewater include drugs, toiletries and personal care
products as well as pesticide residues. These organic
pollutants are frequently difficult to eliminate by common
water sanitation techniques and their impact on aquatic life

and the wellbeing of human beings is alarming.
Nanomaterials is one of the most effective ways of
neutralizing or breaking down these pollutants. Nano
catalysts for example platinum (Pt), palladium (Pd) and
silver (Ag) are well known for reduction or oxidation of
organic pollutants while photocatalytic nanomaterials
include titanium dioxide (TiO,) and zinc oxide (ZnO) in
degradation of organic compounds under UV light. Actively
replicating parasitic agents in bacterial, viral, and protozoal
form are likely to cause significant public disease risks when
ingested with raw wastewater. From the results achieved
in other applications, it is quite clear that antimicrobial
efficiencies of new nanomaterials are incredible for
eradication of all pathogenic agents.

Current research on disinfection by nanomaterials has
found that silver nanoparticles (AgNPs) are among the most
effective for use on bacterial surfaces, due to the
bactericidal effects and harming properties of silver ions
that able to penetrate through microbial cells and damage
their cell membranes. Copper oxide (CuO) and zinc oxide
(ZnO) are the other nanomaterials with antibiotic efficiency.
Apart from a direct antimicrobial effect, nanomaterials can
be used to augment other filtration systems such as UV
irradiation and electrochemical treatment to kill pathogens.
When nitrogen and phosphorus concentrations become
high in the wastewater, this tendency promotes
eutrophication making water quality worse and producing
toxic algal blooms. The application of nanomaterials
particularly in removal of these nutrients through adsorption,
precipitation, and denitrification hold a lot of potential.
Nanoscale zero-valent iron (nZVI) is especially pertinent in
treating nitrate and nitrite since they readily transform to
nitrogen gas. Also, metal oxide NPs like TiO, NPs and Fef
O, NPs have been investigated due to their capability to
remove phosphate ions from wastewater. Nanomaterials
have displayed promising features in the removal of heavy
metals, organics, pathogens and nitrogen and phosphorus
from wastewater. They possess a larger surface area that
translates into enhanced reactivity higher than ordinary
techniques for water treatment while bearing minimal risks
to the environment. Additional studies will enhance the
efficiency and practicability of using nanomaterials in
wastewater treatment to support the reduction of pollutants,
enhancement of water quality and improvement of people’s
quality of life concerning health risks.

Conclusion: Nanomaterials have significantly enhanced
global nanotechnology applications in wastewater treatment
by providing innovative solutions for water purification
challenges. Compared to traditional purification methods,
nanostructures offer high Specific Surface Area (SSA),
tunable chemical composition, and multimodal adsorption
specificity for pollutants such as heavy metals and
pathogens. Techniques like adsorption, photocatalysis, and
membrane filtration demonstrate nanomaterials’ broad utility
in pollutant removal,supporting environmental responsibility.
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Ultra-fine powders and nanomaterials, includingmetal
oxides, carbon structures, and hybrids, have improved
treatment efficiency whileminimizing secondary waste.
Combining these materials with conventional systems
presentsopportunities to address pharmaceuticals and
microplastics in water. However, challengessuch as
production costs, material stability, and health and
environmental impacts remain.Addressing nanoparticle
bioaccumulation and toxicity requires ecotoxicological
studies andenhanced regulations. Developing
environmentally friendly nanomaterial processing
techniques could improve treatment efficiency. Future
research should focus on optimizingnanomaterials for
scalability, recyclability, and utility. Integrating Advanced

Tracking,Realization, Integration, and Control Systems with

nanotechnology and biomedical solutionscould revolutionize

water purification, ensuring clean and safe water globally
without disrupting ecological balance.
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Abstract: Centuries ago, Indian civilizations employed ingenious astronomical devices, often relying on simple
mechanical principles. These instruments were crucial for determining the vast distances of celestial bodies, the
towering heights of earthly structures, precise horizontal and vertical angular measurements and mapping the locations
of stars. A prominent figure in this field was Bhaskaracharya, an esteemed Indian astronomer and mathematician,
who not only conceptualized and engineered numerous such tools but also meticulously compiled his astronomical
data and insights into his renowned treatise, ‘Siddhanta Shiromani’. At its core, resonance describes a phenomenon
where a system’s innate oscillatory rhythm synchronizes with an external vibrational frequency. Long before its scientific
definition, ancient peoples intuitively grasped that particular sounds and vibrations could exert profound influences.
They noted the powerful impact of phenomena such as echoes reverberating through caverns and the intense effects
of certain natural acoustic elements on their environments. These early observers thus encountered instances of
resonance in various manifestations, from the sympathetic vibrations of musical strings to the distinct echoes and
sustained hums experienced within subterranean spaces. Conceive of the human form as an intricate vibrational
instrument, complete with distinct energy vortexes referred to as chakras. Within the realm of Ayurvedic medicine,
‘Metallic Bhasma’ denotes a highly refined mineral preparation. It is essentially the fine ash or precisely processed
residue derived from specific metals, including gold, silver, copper, zinc and iron, achieved through an elaborate

Keywords: Energy Centers, Metallic Bhasma, Chakras.

sequence of purification and alchemical transformation stages.

Introduction - The term Yantra (a word originating from
Samskrit) refers to physical mechanisms or engineered
artifacts conceived through the skilful application of core
disciplines such as mathematics, celestial mechanics,
physics, chemistry and agronomy, with the ultimate goal of
streamlining activities in daily existence. In stark contrast,
when employed within religious and ceremonial settings,
these objects are revered as tools integral to spiritual
exercises (sadhanas). Functionally, they serve as aids to
achieve psychological concentration and meditative states.
The extraordinary pace and scale of mechanical ingenuity,
along with the proliferation of appliances and devices
designed over the past few centuries, can easily lead to
the erroneous assumption that scientific understanding is
a modern construct. Yet, sustained academic research and
the excavation of historical documentation have
successfully highlighted a vast and significant history of
practical, scientific activity originating in ancient India. This
intellectual heritage showcases holistic intellectual maturity,
evidenced by profound and lasting contributions across
fields including computation (ganita), astronomical
observation (jyotisha), traditional medicine (ayurveda) and

crop science. These early experiments and foundational
principles were, in essence, the genesis of recent
breakthroughs in science and technology, with many
continuing to form the underlying theoretical structure for
present-day technical systems and engineering marvels [1].

The term Yantra possesses a remarkably broad scope,
encompassing instruments, machinery and mechanical
apparatuses. This classification covers everything from
celestial tracking devices and surgical implements to
complex mechanical applications. In its most traditional and
spiritual interpretation, a yantra is defined as a schematic
diagram. it is composed of specific geometrical elements,
often incorporating sacred symbols, written mantras,
individual letters, numerical sequences and various other
icons. Within the discipline of ganita (mathematics),
numerical compositions known as anka yantras, or “magic
squares,” have been utilized since the era of Varahamihira.
The antiquity and pervasive nature of the yantra concept
are corroborated by two primary historical observations.
Its assimilation into complex esoteric worship and the vivid
inspiration it provided to ancient spiritual authors. In the
context of inner spiritual practice, the yantra functioned as
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a specialized chart, carefully designed to concentrate and
preserve spiritual force. Whether depicted on a flat surface
or rendered in three-dimensional relief, these diagrams
required strict adherence to detailed specifications [2]. As
a tool engineered specifically for the attainment of spiritual
power, it unequivocally earned the designation “yantra.”

Numerous simple contraptions were commonly
referred to as yantras: the water-pulley employed in a well
was called the Ghatiyantra; an apparatus for extracting oil
was termed Taila-yantra, the wooden machinery used for
processing rice was the Kuttakayantra and a sugar-cane
press was known as the Ikshu-yantra [3]. Furthermore, even
fundamental farm equipment like plows, various water-lifting
devices and simple weighing mechanisms were categorized
as yantras. More sophisticated yantras were developed and
deployed in military applications, advanced astronomical
work, and the construction of vimanas.

In the sphere of Indian medicine, particularly Ayurveda,
the term yantra takes on different meanings based on the
specialty. In surgical treatments (shalya chiktsa),
yantras denote the instruments used during operations.
Conversely, within the Rasashastra tradition (the study of
mineral and metal-based preparations), the term describes
the specific laboratory equipment and apparatuses required
for synthesizing rasa drugs. Ancient literature preserves
precise instructions detailing the exact dimensions and
specifications for constructing each of these arrangements.
According to Rasasastra principles, metals and minerals
must undergo strict preliminary procedures, such
as shodhana (purification) and marana (calcination/
incineration), before they can be safely introduced into the
body [4-6]. These critical processing steps are achieved
exclusively through the application of specialized yantras.
Consequently, the meaning of yantra varies significantly
depending on the field of application:

1. Mechanical implements or physical apparatuses (e.g.,
the kupa yantra for drawing water).

2. Complex machines or motorized systems.

3. Instruments used for astronomical observation.

4. Tools utilized for mathematical calculation (e.g., sanku,
numerical charts, or anka-yantras).

5. Geometrical designs serving as aids for worship and
focused meditation (pujana yantras).

6. Implements employed in ancient surgical procedures.

7. The specialized equipment and contraptions utilized
in the Ayurvedic system of Rasashastra.

Chakra Yantra: Chakra yantra can refer to a disk

instrument used for astronomical measurements,

particularly by the ancient Indian mathematician

Bhaskaracharya. This astronomical tool is separate from

the sacred geometric diagram of the same name. The

description below focuses on the astronomical instrument.

Construction and purpose: The astronomical Chakra

Yantra, or “disk machine,” is a type of protractor. Its name

comes from the Sanskrit word chakra, which means “disk”

or “wheel”. It was used to measure angular positions and
various astronomical parameters.

Uses:

1. Angular measurement s: It functioned as a protractor
for precise angular marking, which was crucial for land
surveying and marking the positions of cities.

2. Timekeeping : It was used to measure time and some
astronomical parameters like natta and unnatta.

3. Natta and unnatta are Sanskrit terms that refer to
methods for determining time using shadows.

4. Planetary and stellar positions : It was used to find
the angular positions of planets and stars by measuring
their right ascension and declination.

5. Altitude and zenith dist ance: The instrument could
be used to determine the altitude of a place from sea level
and the zenith distance of the sun.

6. Celestial coordinates : The Chakra Yantra helped
measure celestial coordinates, such as the declination and
hour angle of celestial objects, as seen in instruments at
Jantar Mantar.

7. Right ascension : It was also used to determine the
right ascension, which is the celestial equivalent of
longitude, for planets.

Dhanu Yantra: Dhanu Yantra was earlier known as chaapa
yantra (chaapa is Sanskrit word and it means semicircle).
Dhanu Yantra or semicircular disk machine was used for
the measurement of vertical angle. Bhaskaracharya fixed
an arrow stick along the diameter of protractor (i.e. along a
semicircular disk.). This semicircular disk has angular
graduations like protractor. At the centre of this disk
(protractor) a string (or chain) with plumb is attached. The
vertical angular movement of arrow stick is noticed by plumb
string position. If the arrow stick is rotated vertically by
certain angle then that angle can be measured by difference
in angle of position of string with plumb. Dhanu Yantra was
used to measure height of terrestrial objects, diameter of
the earth, circumference of earth, diameter of moon,
distance between moon and earth. For measurement of
height of terrestrial objects, initially arrow stick is focused
on the top of the object and then at the bottom of the object.
The shift in the vertical angle is used to measure height of
the object using trigonometric formulae (sine, cosine etc.)
[7-9]

Yasti Yantra: The Yasti Yantra, also known as the Dhi
Yantra or stick machine, is an ancient Indian astronomical
and surveying instrument. The name comes from the
Sanskrit word yasti, meaning stick or rod. While the
instrument was described by earlier astronomers like Lalla,
the mathematician Bhaskaracharya developed unique
methods for its use, detailing them in his work Siddhanta
Shiromani.

Construction: The Yasti Yantra consisted of a stick
(the yasti) that was often pivoted on a wooden board. Some
versions were a simple rod or V-shaped staff. In some
cases, the rod was used as a gnomon, a vertical pole that

www .nssresearchjournal.com

Page 61



NS5

Dr. Bhimrao Ambedkar Govt. College,

Noveen Shodh Sansar (An International Refereed/ Peer Review Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054
Amla, Betul (M.P .), 13 October 2025 , W ebinar Edition, V ol.- |

casts a shadow.

Primary functions: The main purpose of the Yasti Yantra

was to calculate heights and angles, often without needing

to know the distance to the object being measured.

Measuring terrestrial object s:

1. It was used to calculate the height of large terrestrial
objects like trees, hills, or small mountains.

2. The observer would sight the top and bottom of the
object along the stick and mark the corresponding lines
on the board.

3. Based on the geometric proportions formed by these
lines, the height of the object could be determined
through calculations.

Astronomical observations:

1. Shadow-casting : The vertical rod could function as a

gnomon and its shadow on a flat surface was used to track

the movement of the sun.

2. Timekeeping : By measuring the length and direction

of the shadow, one could calculate the time of day,

determine cardinal directions and even find the observer’s
latitude.

3. Angular measurement : The Yasti Yantra was also

used to determine the angular diameter and distances of

celestial bodies.

4. Significance: As a versatile tool for both surveying

and celestial observations, the Yasti Yantra demonstrates

the advanced mathematical and astronomical knowledge
of ancient India. Its principles and methods, recorded in
texts like Siddhanta.

Phalak Yantra: The Phalak Yantra, or board instrument,

was an ancient Indian astronomical tool used primarily to

determine the time of day by measuring the sun’s altitude.

It was described in detail by the 12th-century mathematician

and astronomer Bhaskaracharya in his work Siddhanta

Shiromani. Bhaskaracharya regarded it as one of his more

significant and precise inventions. Shiromani, laid the

groundwork for more complex observational instruments
and techniques.

1. Structure and variant s: The Phalak Yantra’s design

could vary, but it was generally a flat plate or board with

specific components for making measurements.

2. Rectangular board : A common version consisted of

a rectangular board with a pin and a moving index arm.

The user would align the index arm with the sun and use

the graduated markings on the board to find the altitude

angle.

3. Circular plate :Another version featured a circular plate

marked with concentric circles and a stick, or gnomon,

hinged at the center. The shadow cast by the gnomon was
used to determine the position of a celestial object.

4. Graduated markings : All versions of the instrument

used graduated markings to allow for precise reading of

angles.

Functions:

1. Timekeeping : Its main purpose was to find the time

of day by measuring the sun’s altitude, which is the angle
between the sun and the observer’s horizontal plane. This
enabled the user to track the progression of the day,
particularly after sunrise.

2. Celestial coordinates : It could also be used to
determine other celestial measurements, such as the
position of planets and stars by measuring their altitude
and azimuth.

3. Declination : Like an equatorial sundial, it could help
determine the inclination or declination of planets and stars.
4. Equatorial sundial : Some forms of the Phalak Yantra
functioned similarly to an equatorial sundial, with a horizontal
circular plate that used a stick’'s shadow to measure the
suns path.

Method and Materials : This article undertakes a
descriptive examination of ancient Indian knowledge, relying
exclusively on secondary sources. The foundational data
for this inquiry was meticulously gathered from a wide array
of published materials, including classical Indian texts, epic
narratives, scholarly articles, various websites and web-
based academic journals, all spanning diverse historical
periods. Each piece of material underwent rigorous scrutiny
and verification before being systematically organized under
relevant thematic headings. This meticulous arrangement
ensures a clear and compelling presentation, leading to
well-supported conclusions. Furthermore, to underscore the
enduring relevance and validity of ancient Indian wisdom,
the study incorporates observations and attestations from
contemporary scientists across the globe.

Theoretical framework of the instrument s: The
theoretical framework for ancient Indian astronomical
instruments like the Chakra Yantra, Dhanu Yantra, Yasti
Yantra and Phalak Yantra is deeply rooted in principles of
geometry, trigonometry and spherical astronomy. These
instruments were not standalone devices but rather practical
applications of advanced mathematical concepts used to
calculate and observe celestial phenomena.
Mathematical foundations:  The use of these instruments
was enabled by sophisticated mathematical knowledge,
which is detailed in texts like Bhaskaracharya’'s Siddhanta
Shiromani and Aryabhata’s works.

1. Trigonometry: Indian astronomers used concepts
similar to the modern sine, cosine, and versine functions
(jya, kotijya, and utkrama-jya, respectively) to perform
calculations based on the observed angles.

2. Geometry: Euclidean geometry and principles of
similar triangles were used to calculate unknown distances
and heights based on proportional relationships.

3. Spherical astronomy: The instruments were based
on a geocentric model of the universe, where celestial
objects moved on spheres around the Earth. The
instruments helped convert celestial observations into
coordinates like declination and right ascension [10, 11].
Conclusion: Since chakra, phalak, yasti, and dhanu
yantar are not a single, unified group, but rather ancient
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Indian concepts with distinct meanings across different
contexts. They can refer to philosophical principles,
astronomical instruments, or architectural elements,
highlighting the diverse intellectual and spiritual traditions
of ancient India. By examining these concepts, we can
conclude that ancient Indian thought was deeply
interconnected, blending philosophy, spirituality and
science. The same term could represent a metaphysical
idea, an astronomical tool or an architectural component,
reflecting a holistic worldview where the sacred was
integrated with the practical aspects of life.
Acknowledgment s: The authors are thankful to
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Madhya Pradesh and UGC New Delhi.
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