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t gives me immense satisfaction to extend my heartfelt greetings to the entire

fraternity of A. N. College, Patna on the auspicious occasion of the 138th Anugrah

Jayanti cum Foundation Day, and on the publication of the annual college
magazine Anugrah Jyoti 2025.

This celebration is notjust a tribute to Bihar Vibhuti Dr. Anugrah Narayan Sinha's
towering legacy, but also a reaffirmation of the values he stood for — integrity,
education, service, and nation-building. In an era where knowledge is the true
wealth, institutions like A. N. College play a vital role in shaping young minds with
both academicexcellence and moral grounding.

The college’s continued commitment to quality education, as reflected in its
NAAC A+ accreditation, is commendable. The publication of Anugrah Jyoti is a
testimony to the vibrant academic and creative spirit that flourishes within the
campus. It is through such endeavours that the intellectual and cultural aspirations
of students and faculty find meaningful expression.

May Anugrah Jyoti 2025 inspire generations of learners and educators to walk in
the footsteps of Bihar Vibhuti, upholding the ideals of knowledge, character, and
service tosociety.

With best wishes for the continued growth and glory of A. N. College, Patna.
JaiHind!

prfueer SN

(Nikhil Kumar)
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Editorial .

3 feeR & fmfame § & sre ag &t W ghen
T1E 3T S| 32N f9ER & faem & meayef ammem fean
3R ! g &mar 7 f9ER & 78 foen feas)”
- TNBATID STAYBTE ARTAYT

ver the years, Anugrah Narayan College has evolved, adapting to changing times

while staying true to its core values. From humble beginnings to its current stature,

our college has consistently provided a nurturing environment for students to grow,
learnand thrive.

Today, on 18" June, as we commemorate 138" 'Anugrah Jayanti" and 68" Establishment
Day of our college, we honour the vision and dedication of Bihar Vibhuti, Sri Anugrah Babu. We
express our gratitude and rededicate ourselves to the ideals of the great man.

Anugrah Babu laid emphasis on self-reliance and hard work. He believed education was
crucial for individual and societal development. His focus on education also underscored his
belief in providing equal opportunities for all. “Absolute Enlightenment through Knowledge”,
is embedded in our logo which forms the core value of our institution. This institution draws
inspiration from a famous quote of Anugrah Babu “Stand by Merit”.

A.N. College has won accolades both at State as well as at national level. It has been
accredited with Grade A+ by NAAC in August 2023. The college is fully attuned to face
challenges posed by growing demands in the field of higher education.

Anugrah Jayantiis a celebration of the blessing and grace that have shaped our institution.
It is an opportunity to reflect on our journey, acknowledging the contributions of the faculty,
staff and students who have made a positive impact.

“Anugrah Jyoti” is a tribute and offering to the memory of the great visionary leader Bihar
Vibhuti, Sri Anugrah Babu. The magazine is an expression of the sentiments and emotions of
the teachers, staff and students of our college. It is a platform to exhibit their literacy skills and
innovative ideas.

We extend our sincerest gratitude to our esteemed teachers for their invaluable
contribution to our college magazine. Thank you for playing a pivotal role in shaping this
edition of the magazine. We also thank the Professor in charge of our college for giving
encouragement and free hand in thisendeavour.

We hope you enjoy reading this edition of “Anugrah Jyoti” as we enjoyed making it. Best
wishes to the all readers on 138" establishment day and 68"Anugrah Jayanti.

“The mind is not a vessel to by filled but a fire to be ignited”

- Plutarch
Prof. Ratna Amrit Prof. Kalanath Mishra
Editor Sr. Editor
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BIHAR VIBHUTI

A STATESMAN BEYOND HIS ERA

The great poet Shri Ramdhari Singh 'Dinkar
immortalized a touching incident; Anugrah  Prof, (Dr.) Lakshmi Narayan Singh
Babu, noticing a shivering visitor at his
residence located near Gandhi Maidan
,Patna, gifted his own pashmina shawl to
him, enduring the chill himself. Such acts of
compassion underscored his deep empathy,
endearing him to the masses.

(The author is Retired officiating
VC & Pro Vice Chancellor of
J.P. University, Saran, Bihar)

hat you leave behind is not what is engraved in stone monuments, but what is

woven into the lives of others “. This timeless adage resonates profoundly with
the legacy of Dr. Anugrah Narayan Sinha ji, fondly revered as Bihar Vibhuti ; a paragon
of humanity, a towering nationalist, and an institution in his own right. His life, a
tapestry of selfless service, exemplary leadership, and unwavering commitment to
India's freedom, continues to inspire generations.

Dr. Anugrah Narayan Sinha's indomitable spirit in the struggle for India's
independence is etched in the heart of every nation loving patriot. As the first Deputy
Chief Minister cum Finance Minister of independent Bihar, he served with distinction
until his final breath. A gentleman of unparalleled grace and an administrator of
exceptional efficiency, his mere presence commanded reverence. His political journey,
spanning five decades, was adorned with achievements that shaped modern Bihar and
earned him the affectionate title Bihar Vibhuti. As we commemorate his 138th birth
anniversary, itis our solemn duty to pay tribute to this architect of Bihar's progress and
astalwart of national freedom movement.

His pivotal role in Mahatma Gandhi's historic Champaran Satyagraha, alongside
Dr. Rajendra Prasad, marked a defining chapter in the evolution of Gandhian
philosophy in the country, cementing his immortality in the annals of history.
Handpicked to assist the Father of the Nation, Anugrah Babu stood shoulder-to-
shoulder with his peer nationalist luminaries like Rajendra Prasad and Brajkishore
Prasad, earning Gandhi's praise in his autobiography for his extraordinary nationalist
zeal. The renowned Paul H. Appleby report stands as a testament to his transformative
contributions, hailing Bihar under his stewardship as the best-governed state in India.

Anugrah Babu's life brims with inspiring anecdotes that illuminate his character.
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As anillustrious professor at Bihar Vidyapeeth, a nationalist institution guided by
Gandhian ideals, he mentored luminaries like Jaya Prakash Narayan, leaving an
indelible imprint on the young JP's ideals. In 1922, he sucessfully organised the
annual Congress session in his home district Gaya Ji with such finesse that it remains a
benchmark for organizational excellence in unified India . His integrity shone when,
upon receiving an envelope from the Maharaja of Darbhanga containing six thousand
rupees ; a princely amount those days, instead of the pledged five thousand for the
said session , he promptly returned it , a reflection of his unblemished ethics and
unimpeachable integrity .

The great poet Shri Ramdhari Singh 'Dinkar' immortalized a touching incident;
Anugrah Babu, noticing a shivering visitor at his residence located near Gandhi Maidan
,Patna, gifted his own pashmina shawl to him, enduring the chill himself. Such acts of
compassion underscored his deep empathy, endearing him to the masses. Despite
repeated invitations from Prime Minister Jawaharlal Nehru and Home Minister Sardar
Vallabhbhai Patel to assume a central role in national politics, Anugrah baburemained
devoted to Bihar,anindispensable part of its administration.

Tragically, his life was cut short weeks after being sworn in for his third term as
Deputy Chief Minister cum Finance Minister. In his final days, luminaries including
President Rajendra Prasad, Pandit Nehru, Lal Bahadur Shastri, Jagjivan Ram, Govind
Ballabh Pant, Shri Babu, and Jaya Prakash Narayan gathered at his bedside, a poignant
testament to his stature. Though Bihar Vibhuti is no longer with us, his legacy endures,
cherished by millions as a beacon of democracy, nationalism, and humanity.
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BT Bk otz 19 &, A1 39 R AR Hedl &1 ga¥t o &1 31K 35o7act 767 3IyE a1g Bl & &
T & | IR & 3rIe a1 &1 37 I &, 390 favg # e ol # &7 9l § 6 gl IR ua
et fea s, a3 e 78 7o\

faer faefr & frem & weand fagr faem T o smgd dow A feeR SRt o1 gada et
FAR 50 I8T BT 78 AT AR ST F Tl T 3R 31757 H S1aberom Hege o @1l 50 a8t & 39
1 fepem T 3, fobem wge a7, fopa) faase aRRerfera a1 e foam | 37—y fosaeTt SRome
el | 35T Webe & WA I9d! EHEA!, HaG &9 aTad ¢ 3719 EARI A4l HHSIR, §ART
Ta-HT HHSIR 3R EHRT AT+ Siad HHAR &1

1937 ¥ 3TIIEETY 7 & U U9 & SR e # feR & gam=Ha ua R $iag &
T &1 & RTa T o7l I8 39 A @ SuRiT g U Aterqul dael o T gAToT 81 1938
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Torifad sfedl & R & Je9 W 316 dablel™ AR | Aa¥E g1 dl aceiol sHaTg, 3UEarg
TOT IHSE B T TE = U ¥ ST ShR STl &1 HI ST |

W TGRS T 01 IS A1ed el &, e i mema # fomedt off fomg = el dowm o
HATHTaT ol TR @11 AT BT Afdkicd &l dcqel & A T, oRie 3a-1d g emat g ud ga
geeTtad a1 gt | 3 Ffea warefae amo= # Tama axd & I | o e e § I8 eRon &5
TR 2 {35 AT A SO AaHE €| TR R0 B G 31T Bl 3R IRIDI H a1 ST Al 3T
TG T T 3 D! Tat U &l 7 | 799 IRHidT B 3FU, HHI-HH! I 4T STaTg @ 2N g B
AT 3 Bl 3TN g TUT ANBAlTND AR H IFHR 3214 ATl &l 4| fobg Aot # g T g aen
T & Y =1 31TE, 399 362 9 SRISR 370 1 Gl Huy § WResl (oot | TSIl & STaf a1, 78
T Mot ST TR HI SIpT-Tewolt 81 <@ 7T af dl {Bd a1 379 a1 IR Y 35T Bl eI THD
el A ST anfee|

SNETY 1946, 1947, 1952 TG 1957 & e a0 [0ER @ J&owAl &f Tl R 3 2| BET
ST & o 157 @ aTER @ siftrerer SRt srE a1g & o 3@ I' o v s & 6
AT UG 8, T (bl ST & UL $aTq, Bl A ol IR BRI 3TUE a1g Bl AMT &
1fep 31 AT Dt T FoE fasgfcr 8 x| 3378 a1 ) B 31a H ! 59 IR B a7l
TR &) fopar| ST @ URRabdT a1t afere oY 1o TTat ol 29 il & 39 ) s =1a) &
% 3 ve R @ ufceral A1 317 Fears S 39a faulia I8 & 3 STia-udi=T U TR & IR 32|
A1 FEATATAN # fcrgfg, quf WedinT vd HgHTd BT 3G ARFSIOT 7| D! H& BRUTaH] B
3T W 91 BT [T T clich-¥1aT ot gaet 3niapier oY ot faedt 1ot (gfergfea va e
@ AT BT 3TTSTa ST & | FHad: fEgea @ ey & 04T 98d_i= 3aTexvT 9de &l 37
TICTHIST # U AT &=a1 T 8| 79 B 37 I U Silel I3 B [ B al o a1 3z, fora ae
R [ER I S TR H TH FAAS U1 & 09 H 37T B BRIBIC ddb TRV & |

SIATEd B 12941 ST U4 HRITdenerd ol ‘ERd STl B YIHAER TR 571 HEYEH! B Sfa
BN Ug 71T & B el 81| g - e & o5 3y g e off fopans ug o, fope o s o
G o 3P PIs BIIQT A& | G {6 3T P! 30 Sia= § T 3| A= DY Bio
TR T W= ITam = 3 dlidad & Ul RIETaT, I ol 31T S| &4 37sT 39U &l
THEH T BT JUT 37151 AT 81T | 59 DI W g TMRHAT BT JHRATUT TR M B I o TG
BTN, A 2047 U R BT faesRad 31 a1 Siom & &9 71 9 |

1 fes| 319 vRa

<>AA
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I @l Sild+ 21fkb
3Ne gfae

HIYT H U Ry gue & @ 3 & iR d wHifaa e

21 7z 3iR 3ref B W1 AV FR I AP faoR ik W

T BT 2| IF HIETA 32T TBRIR H AT I FBiel
@ U IHD TG B HUDB B e &

mmﬁsﬁaﬁmsﬂ?qﬁ\ﬁmﬁaﬁqﬁ%%aﬁéwﬁﬁﬁsﬁaﬁ%jﬁmﬁw
foraRY, amaf, Fegpler 3R FwTeT o fepe=it aereT @ Ay gl H Hait auf ey ot

&7 X &

39 AT o1t STia 21fes &, 399 STia- &f a1t ot &P 3 HTNT ohT TR Bl &7 312aT
T fdea &1 9gd FRI {13 Bl aRE 3! HI 31bTeT 4G B ST e &2

T & U e urer BT & S g R deb Fnfad v &1 2 3R 3ref ot T ¥ IR
Joax faer faaR 3iR wra afera a=ar &1 98 |ed 37aT ISRIR F 798 B FIPid B 3w
3! AAHTAY B AT TR Tl | T ual Bl I & 98T a8 39 oRE D UG B 1T T
ferar uRRerd &Rt & 3R ST W1 BT 7% & 981 a8 PIATDIA ISTaIcTal Al A 3 HIGISN P
TR Y& BRAT 8| 3D RIAT IR URILNTT TR @ 3T 2 o1 FNT S5arT ST &1 Sy
TP R BIF A1 IRR B T8D DI 37T o FET & DIg Had & o axar el 317 @1 & oY gt
ST e 1 Rt 372 7 diaR RIA B ek BT 3727 T&0T bt STl & | RIA He- I B Afeh
B e BT ¥ Y ST el 2| TET g 3R oY e el B 31T 3w g afe et & o ara
forepet 31T & a@t f&m o arie Fiaset 31 &1 31merar 7 AR TN T 37 39 TS | T €| T§
HTHT B TRATATT ST & |

SR a Siadar o a1 & a1 I8 & it A § 39 Saaae &t qora ar Ref srear
FSTNAT| TS I ST 3 A & fob 3 HINT B TUTal 3R Sad a1 g B &ra|

Christine Johnson @ 39K -
"I speak my favourite language
because that’s who | am-
We teach our children our favourite language,
because we want them to know
who they are™”

Christine Johnson,
Tohono O’odham elder,
American Indian Language Development Institute, June 2002)

1. (Christine Johnson, Tohono O’odham elder, American Indian Language Development Institute, June 2002)
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B 19T 37011 URALIT 3Magasai3ll o qut ax=t & Tem &1 gaR fa= ufehar sTet & 3w gt
&, I8 ¥ TS 70T B Y X A & | T & A 2T ot &1 37ieard | e i wifgsan wiferes
HTHT 3§ ST Tiell &, SMPR ureht &1 fhR & 337 are Forsy e o =R ax 3ieas ax | fobeg
BRI B oA § I d Pl A ferapar o seme a1 i 81ar 21 31a: &9 319 i) o & 9o o
STE 3701 QY T I & A A 1 THTaHRY BT 2

AT = it H e eaf~l Bl 310 3TRIer U, 74T T UcTHT & 9T Habdll # URafid
X U ¥ 3ifsfa ot foraas a1 R o sl axg 1 & TR 31fuq sreRRY wia 3Rk ave @1 o
BT TR foram| T & 31gHd 2feh FHifed 8| I8 <21 iR FHIST # SIgs 9feh & ae B dRal
21 'gder’ B 3IRF H HETH(d PricTary = forea 8-

anTeifda wgeh!, armef il
St freRtad ordedt oRwaRt |’ g,
3rfe 91z 3iR 372F 3T THR & YU 6 b 11 Aabe & FoT<i YR SR & fUar Rra 33 #rar ardar
T TR B Fad YR IR & | IR HTNT-2TeE QAT &Y. IR = 3107 Wi ‘pirarei=aa gherer-faat
SRl @I yfHidr ¥ forar ©- (Words and thought are inseparably connected)’

T B 7Y, AR X a0 90 foaRY &1 51 a9qg of e o= ot ity @t gan 1
Aot fraRY &1 5= aRaerTa qon | |y 8 &1 9 fGaR) @ sfrafs &g e o &
ATIHAT TSl & 3R i 2 391 uRder & &1 foret uRder # faaRT &1 57 gia & a sifeafts
¥ wtferesdT st et & 3R faam) & it STrgg wfts 3= 81 e & 37 §R e SRR, g,
el o Ty o= ¥ Faw 2| foar ik o, o 31k 31ef & 39 sraans day W)
TR o & g 7R o=, 39 aifteafs o weaw & A € gAR uRaer, g9 ¥l & da
BN U 3icTfTaer BT U I & |

JUd HINT 319 371 3R HIG Bl Tl & HROT TGV B A & U= 31T FHY SIfega T
TS FAT D T ST 370+ Feepiersd W & Fef H & Io7 & g9R fene <1 o wurens
fafqerar 3ot ATepfoes Tebar 39 327 oF UTST & AT & SR 8Kl &1 Sere BeT 37 &
I foodlt a1 & AR B WM B ARAT 81 dY 390! TPl B AR Afere, afe 39 221 3
It DT HARAT 81 a1 3! fia Ui ® AR foTe 3R 378 39 91 ot i< &1 Rifdre w=ar &
AT 3! HIST BT AR AoTE 3R A 37 HIST B ARAT &1 a1 39! [y B AR Afere| aread oz 6
T fop=t eT ol I, T, Iac=TT BY 3TeJ00T IET & d 37 <21 B! ! UTT ol TeT, 39
T 3 YDA oY T, I 3T Y SATHT H N ST U791 bl @ I ST YT &1 &l 8|

DRI DI H T vh e f5ar ol 39 Taed F 3BT 3e0ig BT THII BN | TS T o
fafir= gemail, IR o 31frafh, 3M® TBR @ 3aRY 31k 3ifEr o iy & He & udT gadT 21
TSI 3T &1 TS & h¥ H 33 TRE & 3 Aol HordT 41 & 3R Tt 1 81

2. YA, Hifcrars
3. piftyef~aa ghaer-fa=< fSamr
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faeq & errenT 6000 WTHTE Siett S &, WifdhT 370 | g WTTe gawma & 75 & a1 {3t 81 &y
&~ | ITIPI & SRR, B WTeT T 10 TG foe] & S &

Gellel fST8 6 S1axT, 1883 § 10 37eT, 1931) Th (ia-THI-3MIR®! BB, Hid q2i =gdia
U o1 & T U | 390! UTeh 3Gt AT T -

Fear

Itis said thatbefore entering the sea

ariver trembles with fear-

She looks back at the path she has traveled, from the peaks of the mountains,
the long winding road crossing forests and villages-
Andin frontof her,

she seesanoceansovast]thatto enter

there seems nothing more than to disappear forever-
Butthereisnoother way-Theriver can not go back-
Nobody can go back-

To go backisimpossible in eUistence-

Theriver needs to take therisk

of entering the ocean.

ay 2020 P HIIH! W SN IET| T B ARH W & PRFT HEHR! = W P! 316l P et | T
Siia IR 314 390! TR # 311 1| @afts 3 @it & gRAT a1 6| & 7151 &t g3 + AHITo1dh
AN BT T IROT IR o1 | 7 B g R JETROT (H1RG) T TAT| $HD 1 &1 SHHATD D
3ME A1 HRATY 39 ARG H 90 faeie 81 T | 7 519 FET 1R T &, a1 SR BIawmT
(STSY ¢h1aT) 95 B deel & | Faeh @ fidest & Hare o1 3R Hare & wra-4fimsh o sew it
XN 2| U-Uh 2T T, Th-Uah H13i T farerer are g & | #sa |r1foTdb Sl & | 37: FTsT &
SIS <& TR & | it Rerfer F & e <rwor F g -wimen & Aew o S o SRR 81 98
o ST STt & T3 Tfer g s & srema & wyul Hare B9 oo sa? el fiem
37eR AaTe B gof ox W wnfefedres Hare o i 3 & S |

HII-9TT fhel & -7, dR-Rie 3R 9@ 7Rfa & aR § dda adt &1 g 71y
T, ITET & ST &=, BT 3R TR A kb a1 3 4t 3iReds HaR & w0 €

IR BF MBS B0 THA HIg AT THE DI AT UT Fhel! &, TR I, DY TRAT I B
3o T @ T wwa FE &1 o g, g ot W @1 A, veTs iR Tg 3 e
S| 79T &) 98 e &, 3 RRepIet b X, Y U 1 A 78 @l &, 3R 3901 9RTaT faraxe
SR

T BRUT & fob 37 §Ad = TR IR AT ARIBaT ¥R & forw was gt g frer
gefar 3R gRY 99T R 7ER fhar a1l g9 ed ¥ 2 Brax) 1835 I fgfey gae & & Adiet &
HIYUT & § 319 Bl &H 3¢d BT dledl -1 have travelled across the length and breadth of

4. J9de, AR
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India and | have not seen one person who is a beggar, who is a thief- Such high moral
values, people of such caliber, that | do not think we would ever conquer this country,
unless we break the very backbone of this nation, which is her spiritual and cultural
heritage, and therefore | propose that we replace her old and ancient education system,
her culture for if the Indians think that all that is foreign and English is good and greater
than their own, they will lose their selfesteem, their native culture and they will
become what we want them, a truly dominated nation.’

g AT BT AT 1 o6 519 b Fepiet 3R 9T & TR R WRATS BT TAH T S0
SO, 339 <Q Y &8N & foTe a1 U3t oR&, T[T a1 |Ha STel @ | o8 Hapret ot | oY fob
fEgRa~Ta P1 3Tsi |1 & F1ed | &1 Fel 3R s 3l # e = 31 Foha |

3 AT dfcoram § WA HIST-HISAT BT aokd 27| FelfeeT SiemT IaRe a1 fUesus ot
TG ST GTETOT AT STl T | WBITT Sfeatad & 3ifTTTa-<Tarensy aif ol HTeT ot 31iR % dRor
IR SfcaToy oF ASTHET a1 & 718 N, aifcs=T 3rferaprer A= ST Ferfirer aterdr o | 5 Refa &
T 175 1T B RGeS 3R 3= AIGHTH B G feaT™ & fole IR weeT # SiRaR 37eed o
ge, o &a ofa favafaarera a911 39 FHT B god o dac 5 Tale § 9T o el
afes 3 30 a1 B T H Y IR A 3MMT 37 H 9T o7 B T8 9 310t wensi dd d
Big- @i1| 319 3R v @ del § 37eAmad W § R o TR, a9 HIve 310
HEuTsdl & T e SIR-51R & FelfHeT 1id T I IR <d | I8 39 URRIY &1 U axiaT
T | TS & YT STHTRAGRaT 370+ I, 3R AiRepicras formadt o wifer sTreasa 21

& TET I8 [HS A1ee fob SR fefae wicha witferd 1eT 3 81 517 ofcll 8, 37K et ¢
AR &1 33 a1 Fory e o SuraiRa o 3ifieeh x| b wareRoT & W H foiae oot Hiferdsan
DI STE TG B BIel & | 31 &9 379 FHE Ol oot 9191 57 37911 S1d) Y & d & 98 31D
JHEAGR BT &

3O 3% HETATAT & A1 H fEedl o ST e o Srora 3tk fafre firer, femd  meor ey
B Fprd el [T | 3T B 3R ga- ‘ST, Gl ), 3RE!, BR!, Tgal 31 3Md
HTET3 2T TEVT 3 ek 3Afotd @l & | T8T I8 €0 & &l a1 & b &F ‘ST’ T8l Sl ‘GeTent’
TE ST, T A8l ST IR 390 ITR] BT SGga!, BRIC | FAN R & | TNh & 3BT FdER
TR Tl M & | 3R FHRY AT = 39 v feran 21

U 37D IETERVT &1 AT | Tah 3TE 3T PRl &, -'Th JcTTs Pl Jag o1d H 310 A &
HBI H a1 B J0T 3 ah <fol J1IReT &1 @l 2t ot = aadl! bl Cellb J Jod faa o Thrse &
BB IRRC T HHIST IARDY R B FR T BRI B I AlbX HeTLN I 3@ &, qIeet
THTER TR T B B ¥& & 31 ANT rr-cfafTe T 311 ot §31 TS & 3 1o 4 I & "

o i - =< ® CEBN - AT
® SeTTS - v v ® IHI3T -3

5. Aslice of British life on display, https://www.thehindu.com/features/friday-review/history-and-
culture/A-slice-of-British-life-on-display/article16877049.ece
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® I8, UHM - 3RaT o AT, T - Ut
® & - T¥hd ® HHIS - Yemelt

o TR - BRI o Raem - S

o AT, Ig - ATDHA ® FHRYH - BT
® HeIEd - ugdr ® TqTa - STaiet

o T - gt o 3THe e - =i
o AT - Hiad o T - AN

® F3IRT, TRRI Td davd - 3G,

39 BIC W 3w ¥ 19 AR st & v e €1 g arervn & & amn foew wer
SiaT 311 T80T Rl &

519 R fafdr=1 afea) & firem @ 7 & FW R B 7919 721 usdr b 3 UabR fafim
ATT3N & faet A e & 39w DI 7Ta &t ug afeds 39! WagRa! N el &l 2|

el 3 9T & T @B T EfHBRS T8 81 a8 ar U @ UPid 21§ JaTE @l afd
Iaog R & S a9 Gfosd 8 S WReg €T 9 a1 BT G TIfRE fob 3! e
a1 7 21 o e @ o) A, 9 IR T B 371 @R P PR B I W I B
ISR B BT T B el | &wal 7 3aRaT gdap Tt Fal A 91 TE0T TR 30T AHINAS
91tk 31foTa @l | 2T HToT &f Ha HEaqul Bel | Uk 3725aT 8Nl & U4 Ue T arad § 31ef & aret
A1 | 3T Bt URHTHT &l gE HEY UIclatiet -1 Pel &- Ak ol J Jucted], hg I TTal a2 T
I B aTelt JdTeraTon eaf g

o1 H 3refdea Fifgd a1 &1 Tie o # 37 1 B AT 99 a1 Gabd igd e gl 39
Hascd Bt wfgoar wRes a1 difads 8t 21 it avg @1 a 39! I I AHE-Uee IR
3ifepd g 21 3R 39 dRe oI 3R 31 o uRwRes dey wnfia giar 1 ag s, gRka9,
Himfere Reafa anfe W FeR wrar 21 & Rl ¥ o &1 1 idard sref 78 2an| o & sref &
fHeiRoT 3 SMeRY W 3nf3ra &1 T achr, ST, aRaer, Hiel, Sier ol Sl TEaT| awhl dy
1T @ 2 (T 3R TN, e BT T 3T | IR0 U &I aTarail b awdl - HeY 3T el &
F|" ‘aifere 7 gu ot &2 3nfE| 3 dR W T & 319 TEY @ 31ef H & TR0 Rl & R IE A B
aref Foryer 1Y &1 geiifere wepa & I Hafefarer: wer o &1 sraifd it ore wedt arelf & aras
A El

e ATl BT AT FIT & T& SR 3R 39S IR &9 372 TeUT IR & 397 ghe 3 foaRy
@ 31THaAfh B fole RIFIT 91T & 9 3174 3ueh NI 81l & aaiiich 3+ STl § SHRT URaeT 1
ey A &1 R fidw # ol 3R urdsifar wie @ sraeRom O Tg &1 s TR B
HISTIAE A & fob HINT 31E= & & | Ugell B HR # G| 37 3 Urd Jal Uget, a1 31d
@IS TR TeT Uget UTuT=T = 3reetedra § 3,959 f+rad a1 o< a81 o fhan|

IRA & 3 favd & sFs Il W o= safes Ao 21 fawa @ ome ) @
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fereafaneral # st T B wg A @ 21

5T PR SMaTIBAIAR AN # IRacH 8l & 3/ bR 9 # 4 gRac gra @ 3R
HTATIBATIHR T W1 I TER0T PR & | Fiferdd el 2 |

AT e YAt = FET & 6 auft e & agarad |« 3 gt A & qenfy ¥ ard
o= & 3 3t AT RRR a8 1 {511 STetarg = &R awma 3R w9 3 @ < 30 3 AR Tl
B M 7| A I AR SN D 3 THF &, T8 I & U g9RI ot = fopedt Al srawen &
fer 21 3700t eafr o of 5o fore v s faew 81°

forefer aat o = ot & 16 T Ay &6 3 T 3199 31T 2, S 3 anegfe AT 81w 3k
TSN BT TE T T DT THK Sd SAG3N & 37CHT, T 31fgeiiar Sof # o7 WeT o< & 2
foelt ot Tephr o Uga wEST 39 el ao Wik el R&d!, 98 30 Wl gGRT Y 370
TR 3oTR @t €, gAifeTe 39! aTae & 1T & g1 Hea ol e &1

e o & #a - ToRY Al &1 e Ped & a8 BB 3R e, IR § FFied sredf Bt
TANfTa g & 31k o &9 genef ded & a8 ga! 37t ol Rasa & S mn g swa &1

39 geyfy ¥ 579 g fug & R 9 R fooR o) & 5 & 5 & wmer & ame denfad

AT | FER IR AT & 419 & faqet 8 @t

pra— TR & e
asrarqﬁ’rwa%gi%f
m Ww
il W B g B
&7 ¥ 9ead
— — ) TROR 3R AT e
5 ST HIST PI SHaadr @ gieepior 3R e,
ST aett 1 37 )| o s Ref
3R 3w enfeer €
e f3rem 3R
U S+ 3iR Mifgar TEATA S 1BROT
mmga%%vﬂmﬁr] @ gf gcripan @1 YHR 3R Toraar

fo 1. Rt T Silae wIfeRT edia (SATGTR Be 3., 2003 ) R 3menRa

s gza gfaffera|

U HTT 7F WeR N 8l & 319 a8 faded 8 &l 8 TR 8K | T I8 M 51 o1 IR 3Taeaeh &
b Tt aReTTaiIeoT & foT, faeTw &1 ot T b1 Bl GTiiad el Tt i el |

39 ¥ay A HB Agayul 9wl @) 3R e e e savos &

+ TP U9 d9 TR § 8l & 79 39 ale- dTel 3T 3HTe BT §6 R ad &, 39 BH &K

HAR & H ST BT 8¢ TR &l &, 3R 39 v Nl A g Wi e T e a ol &
6. IR g, HE Bt e | 7. e anf St e gfe | 8. el anf, weR sk gar o
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DI FAeTd & (o PIS AT T<hI I8! &, TP UT el I W & Uil IS B S & |

* T THIOTG 3iidhgT & SRIMTR G @ CITHT 97% T Gf1a @l eI 4% HTSTE aerd &1 31k
390 fquRid, 3T &1 AT 96% HTTE AT B THINT 3% @Rl gRT el el &1 (S
1996 : 142)]

« 3ETGR, g B srftrrer et fAfderar agd a9 A & g ¥ 21 I8 a0 16 358 gorRi
ST dTef! {ISTE 47t 378 el el A1 U1 %@ & SHRT 3 ¢ [, g o srferprer & #, 214
A & 37l T TRIHT 90% HTHT3N Y THE HTT3H gRT Hferentid oo 3 s 2|

3 UPR, fded B sridreprer Wit fafderd sga & & Al & =0 7 21 U8l ad o geRi
ST el HTSTE 4t 319 Feall gIRT At 6l 571 X1 &, fored &F 06 §oTR 3 3iféres aemsih # & w0
J B 50% P STei a1l HH 81 SR &

o AT BT Habe W=, 3nRi, enfifes, wivgias BrRoT|

o 9Mferds arelivra St aText ATl o URUTH 81 Hahd 2,

o g 3MARSE drebdl & BRUT &l AT &, S o5 el Teerar &1 S1oet |1 & ¥ AdRI®

44l
( o A )
B — (1. R A
N 2. g¥
4 , 3. BRI
L TS 5 () ] Ly 4. Ordeie ®IM
- N 5. ¥R
7T faear (faaReRT) T 6. BT T TR
b 7. 4=
8. MY, & 3R
TR TRBR
9. I BRIGAT TE

Qo.gmﬁ\waaﬂ?j

a7 T 3R gaem gftcmion @1 sidwfaer (Fe=at 2004, 2009 TR 3menRd)

9. Document submitted to the International Expert Meeting on UNESCO Programme Safeguarding of Endangered
Languages Paris, 10-12 March 2003

10. https://hi.wikipedia.org/wiki/%E0%A4A%AE%EO%AS %83 %E0%AL%AL_%E0%AL%AD%EO%ALY%
BE%E0%A4%B7%E0%A4%BE
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o 3dRe TEmEl &1 T FER e 21T &, 3R a8 uiE 3iR Aipias R @
3R -UIGHT HaROT &I Al & |
 T% Qe @, 3 dfed wmfoTe Rufdr @ stoet |l & Sied ge, I' wee o E o
3 HTSTE TN T_ T el 2l
s YN & BRUT YTHEG R HY I S T 3701 TSR GRIad I & e 3R amifod
Tfcreerar ggM @ foTe srerar dfvas SToTR & wHTa # 31+ @ fomT fosit g W19 & ST
TR B IRTIE N 37O AT 3R wepforat B T & €
s T QYU U8 € 6 e W & foqa W ¥ sfsda angphs, thee sk
TRRerferes 1 &1 3TgRoNT JHa™ dar gl
ZH U8 ST o1 TTTeE fob I |TNT T @ AMAIT 3194d @ U6 30! s §l a8
fohell & PAR &t &1 T8 31U uRaenTd 3nazadsanit o gof &x= & Fem &1 37d: I8 THET
3T B e & o it vas mor &t 3711 9fs & Hesd oot @ 3TR 3 Y doft &l Al 2
e EX TR 319 BIS W9 WA &It &, A §HR U /a1 1 F-a=1 31k B, 7rea gritferern
3R g & fafae RRfcast 731 &1 @i (patern) &1 F9e & fole Tga 4t T 81 ST £
T TGHx I 105 g7 U3 & Sl aTel 31U W & WA & BT 310 e S 3R
AR Ued & WeH 8 & 09 H 3gHT BRa | (§71S 1992, BeT 1998)1°
37T UEAT T 8 Bl UIST Bl AegH BT 61 HIaR dab JAT=ITerd Ral ¢l a8 79 3R
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VEDIC MATHEMATICS

The mathematical discoveries and contributions of

the Vedic period led to the growth and development .! il
of mathematics and had a lasting impact on Indian Prof. Ratna Amrit
mathematics and beyond, influencing the HoD, Dept. of History
development of mathematics in middle-east, Europe AN. College, Patna

and other parts of Asia.

EDIC people evinced special interest in two particular branches of mathematics,

viz. geometry (sulva) and astronomy (jyotisa). Sacrifice (yajna) was their prime
religious avocation. Each sacrifice had to be performed on an altar of prescribed size
and shape. They were very strict regarding this and thought that even a slight
irregularity in the form and size of the altar would nullify the object of the whole ritual
and might even lead to an adverse effect. So the greatest care was taken to have the
right shape and size of the sacrificial altar. Thus originated problems of geometry and
consequently the science of geometry. The study of astronomy began and developed
chiefly out of the necessity for fixing the proper time for the sacrifice. This origin of the
sciences as an aid to religion is not at all unnatural, for it is generally found that the
interest of a people in a particular branch of knowledge, in all times, has been aroused
and guided by specificreasons. In the case of the Vedic people that specific reason was
religious. In the course of time, however, those sciences outgrew their original
purposesand came to be developed for their own sake.

The Chandogya Upanishad mentions among other sciences the science of
numbers (rasi). In the Mundaka Upanishad knowledge is classified as superior (para)
and inferior (apara). In the second category is included the study of astronomy
(jyotisa). In the Mahabharata we come across a reference to the science of stellar
motion (nakshatragati). The term "ganita", meaning the science of calculation, also
occurs copiously in Vedic literature. The Vedanga Jyotisha gives it the highest place of
honour amongst all the sciences which form the Vedanga. Thus it was said: 'As are the
crests on the heads of peacocks, as are the gems on the hoods of snakes, so is the ganita
atthe top of the sciences known as the Vedanga." At that remote period ganitaincluded
astronomy, arithmetic and algebra, but not geometry. Geometry then belonged to a
different group of sciences known as kalpa.

Available sources of Vedic mathematics are very poor. Almost all the works on the
subject have perished. At present we find only a very short treatise on Vedic astronomy
in three recensions, namely, the Arca Jyotisa, Yajusa Jyotisa and Atharva Jyotisa. There
are sixsmall treatises on Vedic geometry belonging to the six schools of the Veda. Thus,
for an insight into Vedic mathematics we have to depend more on secondary sources
such as the literary works.

TR




Astronomy

There is considerable material on astronomy in the Vedic Samhitas. But everything is
shrouded in such mystic expressions and allegorical legends that it has now become
extremely difficult to discern their proper significance. Hence it is not strange that
modern scholars differ widely in evaluating the astronomical achievements of the
early Vedic people. Much progress seems, however, to have been made in the Brahmana
period when astronomy came to be regarded as a separate science called naksatra-
vidya (the science of stars). An astronomer was called a naksatra-darsa (star-observer)
or ganaka(calculator).

According to the Rg-Veda, the universe comprises of prthivi(earth), antariksa(sky,
literally meaning the region below the stars'), and divor dyaus (heaven). The distance of
the heaven from the earth has been stated differently in various works. The Rg-Veda
gives it as ten times the extent of the earth, the Atharva-Veda as a thousand days'
journey for the sun-bird, the Aitareya Brahmana as a thousand days' journey for a horse,
and the Pancavimsa Brahmana as the distance equivalent to a thousand cows, one
standing on the other, and again as a thousand leagues, besides the two preceding
estimates. All these are evidently figurative expressions indicating that the extent of
the universeisinfinite.

There is speculation in the Rg-Veda about the extent of the earth. It appears from
passages therein that the earth was considered to be sphericalin shape and suspended
freely in the air. The Satapatha Brahmana describes it expressly as parimandala(globe
or sphere). There is evidence in the Rg-Veda of the knowledge of the axial rotation and
annual revolution of the earth. It was known that these motions are caused by the sun.

According to the Rg-Veda, there is only one sun, which is the maker of the day and
night, twilight, month, and year. It is the cause of the seasons. It has seven rays, which
are clearly the seven colours of the sun's rays. The sun is the cause of winds, says the
Aitareya Brahmana. It states further: "The sun never sets or rises. When people think
the sunis setting, itis not so; for it only changes about after reaching the end of the day,
making night below and day to what is on the other side. Then when people think it
rises in the morning, it only shifts itself about after reaching the end of the night, and
makes day below and night to what is on the other side. In fact it never does set at all.'
This theory occurs probably in the Rg-Veda also. The sun holds the earth and other
heavenly bodies in theirrespective places by its mysterious power.

In the Rig-Veda, Varuna is stated to have constructed a broad path for the sun
called the path of the rta. This evidently refers to the zodiacal belt. Ludwig thinks that
the Rg-Veda mentions the inclinations of the ecliptic with the equator and the axis of
the earth. The apparent annual course of the sun is divided into two halves, the
uttarayana when the sun goes northwards and the daksinayana when it goes
southwards.)

The Rg-Veda says that the moon shines by the borrowed light of the sun. The
phases of the moon and their relation to the sun were fully understood. Five planets
seem to have been known. The planets Sukra or Vena (Venus) and Manthin are
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mentioned by name.

It appears from a passage in the Taittiriya Brahmana that Vedic astronomers
ascertained the motion of the sun by observing with the naked eye the nearest visible
stars rising and setting with the sun from day to day. Observations of several solar
eclipses are mentioned in the Rg-Veda, a passage of which states that Atri observed a
total eclipse of the sun caused by its being covered by Svarbhanu, the darkening
demon There is also mention of lunar eclipses In the Vedic Samhitas the seasons in a
year are generally stated to be five in number, namely, Vasanta (spring), Grisma
(summer), Varsa (rains), Sarat (autumn), and Hemanta-Sisira (winter). There is clear
evidence in the Samhitas and Brahmanas of the knowledge of the precession of the
equinox.

Geometry

Sulva(geometry) was used in Vedic times to solve propositions about the construction
of various rectilinear figures; combination, transformation, and application of areas;
mensuration of areas and volumes; squaring of the circle and vice versa. One theorem
which was of great importance to them on account of its various applications is the
theorem of the square of the diagonal. It has been enunciated by Baudhayana in his
Sulvasutrathus: The diagonal of a rectangle produces both (areas) which its length and
breadth produce separately. That is, the square described on the diagonal of a
rectangle has an area equal to the sum of the areas of the squares described on its two
sides. This theorem has been given in almost identical terms in other Vedic texts like
the Apastamba Sulvasutra and Katyayana Sulvasutra. The corresponding theorem for
the square has been given by Baudhayana separately, though it is in fact a particular
case of the former: "The diagonal of a square produces an area twice as much. Thatis to
say, the area of the square described on the diagonal of asquareis doubleits area.

The theorem of the square of the diagonal is now generally credited to
Pythagoras, though some doubt exists in the matter. No really trustworthy evidence
exists thatitwas actually discovered by him.

Geometrical Algebra

Vedic geometry contains the seeds of Hindu geometrical algebra, whose developed
form and influence we find as late as in the Bijaganita of Bhaskarall. It has a solution of
the complete quadraticequation: ax2+bx=c.

Arithmetic

Sources of information on Vedic arithmetic being very meagre, it is difficult to
define the topics for discussion and their scope of treatment. One problem that
appears to have attracted the attention and interest of Vedic Hindus was to divide
1,000into 3 equal parts.

But a passage in the Satapatha Brahmana seems clearly to belie all such
speculations, saying: 'When Indra and Visnu divided a thousand into three parts, one
remained in excess, and that they caused to be reproduced into three parts. Hence even
now if any one attempts to divide a thousand by three, one remains over. In any case it
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was a mathematical exercise.

From the time of the Vedas the Hindus adopted the decimal scale of numeration.
They coined separate names for the notational places corresponding to 1, 10, 10°, 10°,
10%, 10°, etc., and any number, however big, used to be expressed in terms of them. But
in expressing a number greater than 10° (sahasra) it was more usual to follow a
centesimalscale.

The whole vocabulary of the number-names of the Vedic Hindus consisted mainly
of thirty fundamental terms which can be divided into the following three groups:

(i)  eka, doi, tri, catur, panca, sat, sapta, asta, and nava;
(ii) dala, vimsati, trimsat, catvarimlat, pancalat, sasti, suptati, afiti, and navati;

(iii) sata, sahasra, ayuta, niyuta, prayuta, koti, arbuda, nyarbuda, samudra, madhya,
anta, and parardha.

In (i) each term stands for a number which is greater by unity than the number
denoted by the term preceding it; in (ii) each term stands for a number greater by 10
than the preceding term; and in (iii) each term is numerically 10 times as great as the
precedingterm.

To conclude, the mathematical discoveries and contributions of the Vedic period
led to the growth and development of mathematics and had a lasting impact on Indian
mathematics and beyond, influencing the development of mathematics in middle-
east, Europe and other parts of Asia.
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APPLICATIONS OF GRAPH THEORY
INCLOUD COMPUTING |70

Graph theory can be used to analyze user

preferences and build recommender Prof. Shambhu Kr. Mishra
systems for cloud services, suggesting P.G. Department of
relevant applications or resources based on Mathematics

user behavior and history. AN. College, Patna

G raph theory plays a crucialrole in various aspects of cloud computing, articularly in
network modelling, resource provisioning, and security. It helps in nderstanding
complex network structures, optimizing resource allocation, and identifying potential
vulnerabilities. Graph theoryis appliedin cloud computing as

Resource Provisioning and Management:

Cloud data centers, with their interconnected systems, can be represented as
graphs, where nodes represent servers, VMs, or other resources, and edges represent
communication links or dependencies.

Graph theory provides algorithms for finding optimal placements of resources,
ensuring efficient resource utilization and minimizing conflicts. Graph coloring and
other graph algorithms can be used to schedule tasks and balance the load across
multiple servers or VMs, preventing overload and ensuring efficient execution.

Network Analysis and Routing:

Graph theory helps in modeling and analyzing the topology of cloud networks,
allowing for the identification of bottlenecks, optimizing data transmission paths, and
ensuring reliable communication. Algorithms like Dijkstra's or A* can be used to find
the shortest paths for data transmission within the cloud network, minimizing latency
and optimizing data transfer speeds. It can be used to analyze network security by
identifying potential attack vectors, visualizing network topologies, and detecting
malicious activity.

Cloud Security:

Graph theory helps in modeling and optimizing access control policies, ensuring
secure and efficient management of permissions and preventing unauthorized access.
By representing network assets, users, and potential threats as nodes and edges in a
graph, security analysts can model and analyze potential attack paths and

vulnerabilities.
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Graph theory can be used to analyze user preferences and build recommender
systems for cloud services, suggesting relevant applications or resources based on
user behavior and history. Graph databases, which are based on graph theory, are
increasingly used for storing and querying complex data in the cloud, such as social
networks, knowledge graphs, and interconnected data sources.

Inessence, graph theory provides a powerful and versatile framework for analyzing
and optimizing complex systems in cloud computing, enabling efficient resource
management, secure networks, and intelligentapplications.
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SHANTI SWARUP BHATNAGAR

Father of Research Laboratories

A man who brought into existence the

Council of Scientific and Industrial Research Prof. Anil Kumar Singh
that has today grown to become one of the PG. Dept, of Chemistry
largest networks of scientific laboratories AN. College, Patna

around the world.

S cientists are very much interested in inventions, and they are very pleased when
their inventions find Direct utility in the service of mankind. Tale of a towering
personality who moulded his own destiny and transcended his Circumstances. A
Scientist who was a poet at heart, a wonderful husband and father, the guru who led
from the front a dreamer of dreams, an indefatigable worker, and a Karmyogi par
excellence. An architect of newly independentIndia’s dream of gaining a firm footing in
the arena of science and technology. A man who brought into existence the Council of
Scientific and Industrial Research that has today grown to become one of the largest
networks of scientific laboratories around the world.

Sir Shanti Swarup Bhatnagar (21 February 1894 -
1 January 1955) was an Indian colloid chemist,
academic and scientific administrator, the first
director-general of the Council of Scientific and
Industrial Research (CSIR), Bhatnagar is revered as the
Father of Research Laboratories in India. He was also
the first Chairman of the University Grants

Commission (UGC) Sir Shanti Swarup Bhatnagar
Family Background : Dr Bhatnagar was a bright OBE, FNI, FASC, FRS, FRIC, Fint
student from a Hindu Kayastha family. His father BORN : 21 February 1894 Bhera,
Parmeshwari Sahay Bhatnagar died when he was only Punjab Province, British India
eight months old. He spent his childhood in his (Now in Punjab, Pakistan)
maternal grandparents’ home. His maternal
grandfather was an engineer who helped him develop a liking for science and
engineering.

Education: Elementary education from Dayanand Anglo Vedic High school,
Sikandrabad (Bulandshahr) . In 1911, he joined the newly established Dayal Singh
College, Lahore (Which was later moved to New Delhi, India, after independence),
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where he became an active member of the Saraswati Stage Society and earned a good
reputation as an actor. He wrote an Urdu one-act play called Karamati (Wonder Worker),
the English translation of which earned him the Saraswati Stage Society prize and
medal for the best play of the yearin 1912. He passed the Intermediate Examination of
the Punjab University in 1913 in first class and joined he Forman Christian College,
where obtained a B.ScinPhysicsin 1916 and M.Scin Chemistryin 1919.

Research: He joined the University College, London under chemistry professor
Frederick G. Donnan. He earned his Doctorate in Science in 1921. During his research
work, he was awarded a scholarship by the Dayal Singh Trust and supported by the
British Department of Scientific and Industrial Research with a fellowship of £ 250 a
year.

Teaching Career : Shanti Swarup Bhatnagar was a University professor for nineteen
years from 1921 until 1940. In 1921, he joined the newly established Banaras Hindu
University (BHU) as a professor of chemistry, where he remained for three years. He
wrote the Kulgeet or the University anthem. Justice N.H Bhagwati, the then Vice-
Chanceller of BHU said: "Many of you perhaps do not know that besides being an
eminent scientist, Professor Bhatnagar was a Hindi poet of repute and that during his
stay in Banaras, he composed the ‘Kulgeet’ of the university. Professor Bhatnagar is
remembered with reverence in this University and will continue to be so until this
University exists." He then moved to Lahore as a professor of Physical Chemistry and
Director of the University Chemical Laboratories of the University of the Punjab. This
portion of his career was the most active period of his life in original scientific work. His
research interests included emulsions, colloids, and industrial chemistry, but his
fundamental contribution wasin the field of magneto-chemistry, the use of magnetism
for the study of chemicalreactions.

In 1928 he and K.N Mathur jointly developed the Bhatnagar-Mathur magnetic
interference Balance, which was one of the most sensitive instruments at the time for
measuring magnetic properties. It was exhibited at the Royal Society Soiree in 1931
and it was marketed by Messer Adam Hilger and Co. London. Firstatthe Banaras Hindu
University and then at the Punjab University, he had areputation as a teacher.lt was as a
teacher that he was the happiest. His research contribution in the areas of magneto
chemistry and physical chemistry of emulsion was widely recognised.

Professional Career : He developed the process for converting the peelings of
sugarcane (bagasse) into food-cake for Cattle. This was done for Sir Ganga Ram, the
Grand Old Man of Punjab. He also solved industrial problems for Delhi Cloth & General
Mills, J.K Mills Ltd of Kanpur, Ganesh Flour Mills Ltd. Of Kanpur, Ganesh Flour Mills Ltd.
Of Layallapur, Tata Oil Mills Ltd. Of Bombay, and Steel Brothers and Co. Ltd of India.
Shanti Swarup Bhatnagar improved the procedure for drilling crude oil using colloidal
chemistry. This was done for Allock Oil Company at Rawalpindi (Representative of
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Messers Steel Brothers and Co, London). M/S Steel Brothers was so pleased that they
offered Bhatnagar a sum of Rs 1,50,000/- for research work on any subject related to
petroleum. The fund was placed through the university and the university established
the Department of Petroleum Research under the guidance of Shanti Swarup
Bhatnagar. Investigations carried out under this collaborative scheme included
characterisation of waxes, increasing the flame height of Kerosene and utilisation of
waste products of the vegetable oiland mineral oilindustries.

Meghnad Saha wrote to Shanti Swarup Bhatnagar in 1934 saying, “you have
hereby raised the status of the university teachers in the estimation of the public, not
to speak of the benefit conferred onyour Alama Mater”

Establishment of CSIR:

By the effort of Arcot Ramaswamy Mudaliar, the Board of Scientific and Industrial
Research (BSIR) was formed on 1 April 1940 for a period of two years. Shanti Swarup
Bhatnagar as a leading scientist of the time, was appointed as the director, and
Mudaliar become the chairman. The BSIR had an annual budget of Rs. 5 lakhs, which
was placed under the Department of Commerce. Shanti Swarup Bhatnagar persuaded
the government to set up an Industrial Research Utilisation Committee (IRUC) in early
1941 for furtherinvestmentinto industrial research.

Mudaliar also won the demand for an establishment of Industrial Research Fund
and that it should have an annual grant of Rs 1 million for a period of five years at the
Central Assembly in Delhi at its session on 14 November 1941. These finally led to the
constitution of the Council of Scientific and Industrial Research (CSIR) as an
autonomous body, which came into operationon 28 September 1942.

R SR X TR TE TR T Tx 3 <> £ TR TR TR T TX TR

TR




NEP 2020 IMPLEMENTATION IN

BIHAR'S HIGHER EDUCATION l
A DYNAMIC OVERVIEW |

The Directorate of Higher Education, in Prof. Dr. Rekha Kumari
collaboration with other bodies, is striving to  Former Director Higher Education, Bihar
overcome these hurdles and create a robust, Professor of Zoology,
inclusive, and future-ready higher education AN. College

system in Bihar, aligning with the vision of

NEP 2020 and placing a strong emphasis on

practical, career-oriented learning through
apprenticeships.

his abstract Dynamically outlines the ongoing integration of the National

Education Policy (NEP) 2020 within Bihar's higher education ecosystem,
specifically focusing onits operationalization within colleges and universities in Patna,
Bihar, India. The analysis dissects the key mechanisms driving this transformation,
including the restructuring of academic programs towards multidisciplinary
frameworks, the deployment of the Academic Bank of Credit (ABC) as a credit
accumulation and transfer mechanism, and the systemic shift towards a four-year
undergraduate degree structure. Furthermore, it examines the institutional
mechanisms being employed to foster research and innovation, alongside the
procedural incorporation of vocational education pathways. Specific operational
examples, such as curriculum redesign protocols within state universities, the strategic
adaptation models adopted by the Central University of South Bihar (CUSB) and Patna
Women's College, and the regulatory mechanisms enacted by the Directorate of
Higher Education, Bihar Government are highlighted. The abstract also acknowledges
the inherent mechanistic challenges in large-scale policy implementation, such as the
calibration of curriculum frameworks, the upskilling mechanisms for faculty
adaptation, infrastructural capacity building protocols, and the need for synchronized
inter-institutional workflows. Ultimately, this dynamic overview aims to provide a clear
understanding of the processes and operational dynamics involved in the ongoing
implementation of NEP 2020 within Bihar's higher education sector, emphasizing the
functional aspects of this systemic change.

Introduction:

Bihar has a long and rich history in higher education, dating back to ancient times with
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renowned centers of learning like Nalanda and Vikramshila Universities. While the
state's higher education system has faced challenges in recentyears, there are ongoing
efforts toimprove its quality and accessibility. Overview of Higher Educationin Bihar

Types of Institutions: Bihar's higher education landscapeincludes:

1. State Universities: These are established and funded by the state government.
Examples include Patna University, Magadh University, and Babasaheb Bhimrao
Ambedkar Bihar University. There are approximately 17 state universities.

2. Central Universities: These are established and funded by the central government
and often have a national focus. Bihar has four central universities, including the
Central University of South Bihar, Mahatma Gandhi Central University, Dr. Rajendra
Prasad Central Agriculture University,and Nalanda University.

3. Private Universities: These are established and managed by private organizations.
Amity University Patna and Gopal Narayan Singh University are examples.

4. Deemed Universities: These are institutions that have been granted the status of a
university by the University Grants Commission (UGC). Nava Nalanda Mahavihara is
a deemed university. The implementation of the National Education Policy (NEP)
2020inBihar's higher education sectoris a dynamic and ongoing process, aiming to
transform the educational landscape in the state. The Directorate of Higher
Education, under the Education Department of Bihar, plays a pivotal role in
spearheading this ambitious reform, with a recent significant emphasis on
integrating apprenticeship opportunities.

Key Aspects of NEP 2020 Implementationin Bihar Higher Education:

1. Multidisciplinary Education and Flexibility :NEP 2020 advocates for a holistic and
multidisciplinary approach, breaking down rigid disciplinary boundaries. Bihar is
gradually moving towards this by:

 Introduction of varied courses : Recently, Bihar has introduced French and German
language courses in 15 government colleges, with plans to expand this to all
government colleges. This promotes multilingualism and offers students diverse
skill sets, aligning with the NEP's emphasis on interdisciplinary learning and skill
development.

+ Academic Bank of Credits (ABC) : Efforts are underway to implement the ABC
system, which allows students to earn and transfer academic credits, providing
greater flexibility in their educational pathways. The Bihar Education Department
has sought compliance reports from private universities on the implementation of
ABC-NAD and Samarth Portal.

« Focus on Skill Development and Apprenticeships : The integration of skill
development programs, including vocational education and internships, is a key
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focus. This aims to enhance the employability of graduates, with a strong push for
apprenticeships. This is evident in the recent workshop, where Prof. (Dr.) Rekha
Kumari stressed the need for incorporating internships and training opportunities
into academic curricula. She also highlighted Bihar's landmark pledge to register all
its graduates on the National Apprenticeship Training Scheme (NATS) portal.

2. Institutional Restructuring and Governance:

» Consolidation of HEls : The NEP envisions consolidating higher education
institutions into larger, multidisciplinary entities. This is a long-term goal for Bihar,
aimed atimprovinginfrastructure and quality.

 Bihar State Higher Education Council (BSHEC) : The BSHEC plays a crucial role in
planning, monitoring, and promoting reforms in the state's higher education
system, aligning with RUSA (Rashtriya Uchchatar Shiksha Abhiyan) objectives and
supporting NEP implementation. The BSHEC was a co-organizer of the recent
workshop onapprenticeship training.

3. Quality Enhancementand Research:

« Research and Development Cells : Institutions like Laxmi Narain Dubey College,
Motihari, have established Research & Development cells to promote quality
research andfosterinnovation, in line with NEP 2020.

« Teacher Training : The policy emphasizes faculty readiness for pedagogical
transformation. Initiatives like interdisciplinary refresher courses are being
organized, for instance, at the Central University of South Bihar (CUSB), to equip
teachers with new teaching methodologies.

- Digitallnitiatives:The push for digital resources, online courses (like SWAYAM, UGC
MOOCs), e-PG Pathshala, and digital libraries is crucial for enhancing access and
quality.

4. Student-Centric Approach:

« Awareness and Guidance : Central University of South Bihar's NEP Cell has
organized meetings and workshops to make students aware of the policy's
structure, features, and career opportunities it presents.

+ Holistic Development : The NEP focuses on holistic development, encompassing
not just academic learning but also life skills, emotional well-being, and critical
thinking.

- Apprenticeship Opportunities for Students : A recent workshop emphasized the
pivotal role of students, representing all 272 constituent colleges of Bihar, in the
apprenticeship initiative. Shri Baidyanath Yadav stated the program aims to benefit
students "not just during one year of apprenticeship training but throughout their
future careers". Apprenticeship Training and Placement Officers (ATPOs) are
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actively finalizing schedules for Career Guidance Programs in their respective
institutions, to be held in February 2025, to support enrolled students. By June
2025, final-year students are expected to be well-prepared to join NATS.

Role of the Directorate of Higher Education, Bihar:

The Directorate of Higher Education, as part of the Bihar Education Department, is the
primary governmental body responsible for the strategic planning, regulation, and
oversight of higher education institutions in the state. Its key roles in NEP 2020
implementation, particularly highlighted by the recent apprenticeship focus, include:

1. Policy Formulation and Dissemination : Translating the broad guidelines of NEP
2020into actionable policies and circulars specific to Bihar's higher education context.
Prof. (Dr.) Rekha Kumari, Director, Directorate of Higher Education, stressed the duty to
ensure every course includes hands-on training opportunities.

2. Coordination and Collaboration : Working closely with universities, colleges, and
other stakeholders (like the Bihar State Higher Education Council and the Board of
Practical Training, Eastern Region) to ensure a synchronized approach to
implementation, as demonstrated by the collaborative workshop.

3. Infrastructure Development : Facilitating and securing funds for upgrading and
expanding physical and digital infrastructure in higher education institutions, which is
amajor challenge.

4. Faculty Development Programs : Initiating and supporting training programs for
faculty members to adapt to the new pedagogical approaches and interdisciplinary
curriculum envisioned by NEP 2020, including encouraging the integration of practical
training.

5. Monitoring and Evaluation : Establishing mechanisms to regularly monitor the
progress of NEP implementation, collect compliance reports from institutions (as seen
with private universities), and identify areas requiring further intervention, especially
regarding apprenticeship registrations on the NATS portal.

6. Addressing Challenges : Actively working to mitigate the challenges faced during
implementation, such as resource constraints, resistance to change, bureaucratic
hurdles, and ensuring quality and affordability. This includes addressing the past issue
where many general degree students in Bihar did not significantly benefit from the
2014 amendmentto the Apprenticeship Act.

7. Promoting Digitalization : Encouraging and facilitating the adoption of digital
platforms and resources for teaching, learning, and administration, including the NATS
portal for studentregistration and tracking.

8. Ensuring Equitable Access : Supporting initiatives to focus on students from rural
and underprivileged areas to ensure equitable access to opportunities, including
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apprenticeships.

Apprenticeship Work andits Integration:

The recent workshop at Patna Women'’s College served as a crucial step in formalizing
and scaling up apprenticeship opportunitiesin Bihar's higher education.

NATS Portal Registration : A significant outcome is the pledge to register all Bihar
graduates on the NATS portal. Mr. Aditya Bhardwaz, OSD to the Director, explained
the process of registering students on the NATS portal and tracking their progress.

Stipend and Eligibility : The Government of India provides a minimum stipend of
9,000 for general degree graduates, with 50% directly transferred to students'
bank accounts under the DBT scheme. Eligibility for apprenticeships extends
broadly; any organization with over four employees qualifies as an establishment,
and those with over 30 staff members are typically eligible to engage apprentices.
Establishments can hire 2.5% to 15% of their total workforce as apprentices.
Notably, even Sanskrit graduates are eligible for apprenticeships in translation
agencies.

Career Guidance and Future Readiness : Career Guidance Programs are scheduled
for February 2025 in both online and offline formats to support enrolled students.
The goal is that by June 2025, graduating students will be well-prepared to join
NATS.

Challenges and the Dynamic Overview:

While significant strides are being made, the implementation of NEP 2020 in Bihar's
higher education, particularly with the renewed focus on apprenticeships, is not
withoutits challenges:

Infrastructure Deficiencies : Many state universities and colleges in Bihar suffer
from a lack of adequate physical infrastructure (classrooms, laboratories, libraries)
and technologicalresources.

Faculty Readiness and Development : A major hurdle is ensuring that faculty
members are adequately trained and willing to adopt new teaching methodologies
that emphasize critical thinking, interdisciplinary learning, and project-based work,
alongside facilitating apprenticeship integration.

Financial Constraints : Limited public finance allocations for education pose a
challenge to implementing the policy's ambitious reforms, which often require
significantinvestment,including supportfor apprenticeship programs.

Administrative Bottlenecks :Bureaucratic processes can sometimes hinder prompt
decision-making and policy execution, such as ensuring timely registration on the
NATS portalacross all colleges.

Resistance to Change : Overcoming traditional mindsets and resistance to new
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academic structures and pedagogical approaches, including the increased
emphasis on practical training, can be difficult.

+ Industry Engagement:A crucial aspect will be ensuring sufficientengagementfrom
industries and establishments across Bihar to provide meaningful apprenticeship
opportunities for the large number of graduates.

Conclusion:

Despite these challenges, Bihar's approach is dynamic. The state education
department is actively seeking accountability reports, introducing new courses, and
organizing awareness programs, like the recent workshop, to drive the
implementation. The Directorate of Higher Education, in collaboration with other
bodies, is striving to overcome these hurdles and create a robust, inclusive, and future-
ready higher education system in Bihar, aligning with the vision of NEP 2020 and
placing a strong emphasis on practical, career-oriented learning through
apprenticeships.
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POLITICAL PARTIES :
A PERSPECTIVE

The progress that has been made in the study of Prof. Binod Kumar Jha
political parties and party system has been Assistant Professor
attained despite continued inability to resolve a Dept. of Pol. Sciecne
number of key conceptual problems. AN. College, Patna

he Phenomenon of political parties is a relatively recent development on the

stage of world political history. It is only in the wake of the technological
innovations usheredin by the Industrial revolution that vast societal changes had taken
place in the short space of a little over two centuries with momentous consequences
for political power and political organization. Startling breakthroughs in the mode of
production and the resultant phenomenal changes in social relations and in the levels
of cultural attainment have brought about a new type of political community into
existence. Consequently, as ever larger sections of the population have became
involved in the production process and the social interaction related thereto, they have
became increasingly aware of the stake they have demanded a larger say in socio —
economic affairs than they ever did before. Greater political awareness and
participation are, the but logical corollaries to the major developments that have taken
placeinsocio—economicspheres.

The rise of Industrial capitalism which marks the advent of rising bourgeoisie and
consequently the demise of old feudal order heralded the advent of the modern
political parties. It was the rising bourgeoisie that posed the principle challenge to the
existing order, in order to reduce control over their trade, the latter were forced either
to surrender power to the former or to share it with them, and thus the scope of political
activity was considerably widened. It was among the bourgeoisie that modern political
parties made their appearance. Increasingindustrialization and urbanization produced
on the one hand the large laboring classes, and on the other led to a further
diversification within the ranks of the bourgeoisie and to the rise of the middle -
classes. These new classes had to be accommodated in the decision—making processes
of the political economy. As new industrial commercial, technical, service and labor
interests emerged on the political scene, new groups and parties arose to articulate
their demands and champion their causes. And the more complex society became, the
greater was the need felt for organizing these groups on a systematic basis. Further
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while political activity became wider spread and better organized, it led to the gradual
extension of the franchise, with its politics became more participative, ever been
before. Parties competed with one another in championing the claims of diverse
segment of the electorate and on gaining the maximum number of sympathizer and
supporters to push through their programme various ,mixes of parties professing
democratic socialism or social — economic democracy arose among the petty
bourgeoisie and the middle classes with the declared objective of combining
democratic freedom with social justice irrespective of their societies like India, where
the process of class formation has not been completed and is much more complicated
due to over bearing legacy of the colonial period and the forces of neo-colonial world
forces, the capitalist character of these societies is getting more and more ostensible.
As George Novack observed the alienation of democracy from capitalism in the
political consciousness of colonial people is demonstrated in the paradoxical fact that
now a day almost all the capitalistic nature of their economy and goal, paste the
honorific label of socialism upon their professed democracy. This was true of the
guided democracy of Indonesia s late President Sukarno, the popular democracy of
Naseer and not the least the Crises torn government of the bourgeoisie Congress party
of India which deceptively proclaimsitself to be as much socialist as democratic.

Further following Duverger, we can distinguish between those parties which rose
from within the ruling elites and those which rose from outside the ruling elite La
Palombara and Weiner observe that latter type of parties are more recent phenomena,
they are invariably associated with an expanded suffrage strongly articulated
ideologies, and in most of the developing societies nationalistic and anti — colonial
movements, and finally involve same challenge to the ruling group.

As modern societies became more atomized and more pluralist, and as older
value-system, loyalty patterns and social structure crumbled, new forces, ideologies
and forms of organization emerged to take their place. Prominent among these new
forces, ideologies and organizational forms were those represented by the political
parties which competed fiercely for men'’s loyalties, while promising to usherin a new
orderin place of the old order or as in the case of the bourgeoisie conservative parties -
to give the old order a new lease of life. These parties had to reckon with the fact that
while the forces of modernity resolved many of the traditional forms of cleavage in
society, they also brought in their wake new forms of cleavages that required new
methods of reconciliation and managements. They had to face up to these manifold
challenges in order to gain as wide a following as they possibly could through a
sufficiently representative cross-section of the national community. In fine, the
aggregation of interests must go hand in hand with their articulation. Parties that have
failed to widen “themselves” have ended as sectional or regional parties with a
restricted supportbase.
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Such parties cannot by themselves aspire to capture state power and must rely on
some form of coalition with another party or parties. A survey of the modern
International political scene will reveal that political parties have come to stay. Though
political thinkers at the caliber of Rousseau expressed grave reservations about the
usefulness of political parties, no modern state whatever the political system under
which it operates has functioned without them. Whether one considers a single party
system such as has existed under communism or fascism or one of the more recent
brands of Third — World nationalism : or a dominant one party system such as is
illustrated by the Indian party-system dominated by the ruling congress party : or a bi-
party system as that is obtaining in U.K. or the U.S., or yet a multi-party system such as
prevails in some of the West European Countries, one is confronted with the fact that
political power requires to be legitimized through the consent and judgment of the
people on a semblance of it and this role is sought to be played by political parties,
whether in competition with one another or in concert with one another or to the
exclusion of the other. "Party less democracy” expressed on the grassroots showing of
power by people on the basis of consensus and in the spirit of co-operation, may be a
laudable good to strive for and in India, some of the noblest spirits like Gandhi has
advocated such a political system. But the immediate feasibility of such a system is not
quite evident and political parties seem for the present to be the most convenient
vehicles of mobilization of popular supportinavastand highly differentiated society.

Various scholars have attempted a definition of the political party bringing out
several distinctive features of its nature and functions. A discussion of all of them is
trivial here, so we wish to define the term in following terms. "A pol. party is an
identifiable group of members of a national society who organize themselves on a
stable bases with the purpose of acquiring, retaining and exercising power within that
society in order to secure what they perceive to be thegoals of that society and who
endeavor to mobilize to that end the support of as large a section of that same society
as possible”

The definition just given is specific enough to apply to the political party alone as
distinguishable from every other form of group or organization within society. It is at
the same time broad enough in its scope to fit any type of political party. The definition
holds good, moreover, whatever the nature of the politics or party system under
considerations, as it includes functions that every political party necessarily must
performInthe light of the above definition of the political party, itis possible to discuss
its principal functions in a society. However, before turning to party’s function, it is
necessary to consider certain basic functions that society as a whole must perform. The
political party, if itaims at the exercise of power over whole of society, needs to keep its
own functions in harmony with the functions of society as a whole. Even if it is a
minority party it cannot afford to function in so narrow and sectarian a manner as to
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jeopardize theinterest of society asawhole.

Every society must perform the vital-task of "pattern—maintenance” in as much as
itis concerned with maintaining the pattern of society as a whole, while giving value to
each of its components. Political parties cannot afford to work cross-purpose with the
social function of pattern-maintenance. It is a dynamic concept, and admits of changes
—even revolutionary changes, however even a revolutionary society needs to maintain
the fabric of its existence and thus must perform this function.

The second task is that of goal attainment. In every society there are needs to be
fulfilled and problems to be solved. No political party worked explicitly to downplay
any of the basic goals of societies, although they may differ in their emphasis.

The last one is of environmental adjustment. While each national society is a vital
social system by itself, it constitutes part of a world-wide system with which it inter-
acts. So, there is always a process of mutual give and take they perform by their
articulation of foreign-policy, which they seek to relate to domestic policy.

By the foregoing discussion it is now clear that any political party is faced with the
task of mobilizing society or at least some sections of it for the above discussed
functions. For this it has to make itself conversant with the needs of various sections of
the people and identify itself as much as may be with their aspirations. This task may be
called “interest articulation”.

Itis evident however, that whole articulating the interests of one section of society,
a political party may offend the interests of another. It has therefore to dovetail the
interests in so far as these are compatible of various sections of society. This means
that it has to aggregate or to relate organically cross-sectional interests by shifting the
essential from the peripheral and the universal from the particular. Further it must be
ordered according to priority so that wider societal interests are not subordinated to
narrow sectional ones. This functionis called “interest aggregating”.

While articulating and aggregating interests, the political party cannot afford to be
merely passive in accepting demands of various sections of society, it has to have a
perspective of its own, so that it may give an orientation to those demands, it must
make initiative in molding political opinions and attitudes in the direction, it considers
desirable. Socialization to politics or political socialization is that important function
whereby a political party educates society politically by inculcating in its norms and
values that will enable it to strive for the optional pattern of power — relationships or
relations.

While considering the functions of political parties it must be born in mind that
they are the product of various socio-economic forces operating in a society, nourished
by a particular class, so its ideology, way of functioning, attitudes, organization are
influenced by the class towhomitrepresents—and the class’s positionin social relation
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of production, and further the socio- economic and political milieu in which they
operate.

Political party-types have been distinguished on the basis of a variety of criteria.
Some have classified parties into interest based and ideology based. It is open to
debate whether such a classification does justice to real nature of political parties. On
the basis of empirical experience,

we can safely maintain that interest and ideology cannot be divorced from each
other thoughin certaininstances, emphasis could be laid on one over the other.

Another classification is made on the basis of their membership, is a particular
party mass- based or cadre-based? it is the former, if membership is open to any and
every individual with a commitment to the ideology, it is the latter if the party restricts
its membership to a few carefully selected persons. The communist parties are
examples of cadre based while Indian National Congress —a mass based. A further basis
is their style of operating, which can be patent or latent. If it is “patent” the decision-
making process in the party will take the form of an open forum, if it is latent the
decision-making process within the party will tend to be restricted to elite groups.
Further we could consider the territorial and functional structuring of political parties
as another criterion for classifying them, under this classification; parties could be
viewed as unitary or federal. Another basis is the scope of party activities thus there are
parties of limited and unlimited scope. But thatis not a significant categorization as the
so called "unlimited scope” parties do leave many areas of life outside the scope of
their activities, while on the other hand the "limited scope” parties make inroads into
many significantareas of private life.

In fact there is no such thing as a pure party-type or party-model. Parties are
usually amalgams of several trends so much so that they cannot be neatly pigeon-
holed according to our academic predilections. The Indian national congress is a typical
case of a political party that displays an amalgam of diverse party traits. While holding
to a certainideology, the party is based on identifiable interests, while being federal in
form it has a unitary power structure, while being patent in style it has its latent
operational process as well. Thus, we should beware of facile generalration of the basis
of party stereo-types.

The party system is at best a by-product of the social system. The nature of the
cleavages or contradictions in a given society and the general level of its economic
development largely influence the type of party system that will prevailin that society.
Social differentiation in terms of class is the reflection of the pattern of relationship
based on control over the economic resources of a society; this control has spin-off
benefits on other "non-economic” field well.

Thus, other factors being equal the economic factor is most crucial determinant of
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the power- pattern in society. One can thus take class as to be the single most crucial
valuable in social- composition. Contradiction or cleavages in terms of the non-class
contradictions are accentuated and where class contradictions are not so acute, the
other non-class contradictions remain in equilibrium. Further as a society moves
further along with road from traditionalism to modernity, economic factors in social
organization became more manifest and take increasingly over other non-economic
factors, e.g. language, caste etc. Although it should be not construed to mean that non-
economic factors are insignificant, but what we mean to say that they tend to be
increasingly subordinated to economic considerations.

While social composition in terms of economically determined class as also of
other non-class variables is important in explaining the nature of the party systemina
givensociety, the general level of its economic developmentis equally importantin co-
explainingit.

Whether a society has a greater degree of homogeneity or of heterogeneity is of
great importance for the party system as it evolves in that society. Like-wise whether
that society is economically more developed or relatively under-developed has
consequence for the party system. The degree of homogeneity/heterogeneity related
to the degree of development/under development will give rise to varying party-
systems and party configurations. It would be convenient to consider the type of party-
system that would most likely arise in each of the following situations. First, a relatively
homogeneous society with a low general level of economic development. Second a
relatively homogenous society with a higher general level heterogeneity and with a
low general level of economic development. In this category we may put the case of
India, and finally, a society with a greater degree of heterogeneity but with a higher
general level of economic development.

Since the discussion of all possible types of societies and their party-system is not
desired, so avery brief discussion is being undertaken.

First in a homogeneous-under developed society social cleavages would be less
pronounced, social homogeneity would probably be reflected in political
homogeneity, the degree of under

function. Thus, a single —party system, strongly ideological with well-trained
cadres and its organizational structure would be centralized. As political pluralism has
its roots in social pluralism, such a party would seek to curb the latter to the maximum
extent possible. And since the politically most significant variable in determining
social pluralism is class, the party would attempt either class abolition as a communist
or radical Socialist party would do, or class-reductionism in the form of a corporate
state as a fascist party would do.

Turning over attention to a society that is relatively homogenous-developed here

TR



the pattern maintenance would be to the fore. Societal problems would be articulated
in pragmatic rather than in ideological terms and the political approach would be
instrumental and experimental. Such a society would support a pluralist party system
of the liberal sort. Ideology would not be entirely absent but would take a variety of
flexible formulations. Since the party system could allow a fair measure of political
pluralism, parties would not be averse to the policy of class collaborationin society.

In a heterogeneous-developed society, much the same party system as
characterized a homogenous developed society, would prevail. In this society class -
contradictions are not so acute, so non-economic contradictions are de-emphasized
and maintained in some sort of equilibrium. Such a society would support a pluralist
party system of the liberal variety.

Finally, in a heterogeneous under developed society (in this category we may put
the case of India), both pattern maintenance and goal attainment clamor for attention,
the former because of the existing social contradictions and the latter because of the
low level of economic development, which could aggravate the exiting contradictions,
especially the class contradictions while pattern maintenance would call for pluralism
inthe political sphereinresponse to pluralismin the social sphere, the urgency of goal
attainment would call for a single party system that would gear society to the task of
rapid economicdevelopment.

The progress that has been made in the study of political parties and party system
has been attained despite continued inability to resolve a number of key conceptual
problems. Most prominent among these are- how to define a party, how to classify
parties, and party system, how to conceptualizes the environment or context, and
impact of a party and the interaction between it and environment. The surprising
development in this regard is that, despite all these difficulties, researchers are
engaged in making an empirical study of party politics with the aim of refining the
discipline.
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Synthetic Plastics
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Sushil Kr. Singh
Professor

Dept. of Botony

AN. College, Patna

The easiest and the least problematic solution is reusable and
refillable packaging and buying unpackaged and it requires
nothing more than a shift in our habits and behavior. Stop
choking the Earth. Kindly say NO to plastics.

"Of all the waste we generate, plastic bags are perhaps the
greatest symbol of our throwaway society. They are used, then
forgotten, and they leave a terrible legacy." : Zac Goldsmith

E tymologically the word 'plastic’ has its origin in the Greek 'Plastikos' which means

capable of being moulded or shaped. According to the International Union of Pure
and Applied Chemistry "plastic is a polymeric material that may contain other
substances to improve performance and or reduce costs”. Plastics may be either
'synthetic' or 'biobased'. Chemically synthetic plastics are high molecular weight
polymers of organic monomers mostly derived from natural gas and crude oil. On the
other hand, biobased plastics come from renewable products such as starch, other
carbohydrates, vegetable oils etc.

How are synthetic plastics made?

* Crude oil or natural gas is broken down into monomers like ethylene or propylene
through heatand pressure in the refining process.

* Monomers undergo either polymerization or condensation in the presence of heat,
pressure and proper catalyst.

* The resulting polymers are processed into various forms. The processing involves
melting, cooling, extruding and cuttinginto the desired shapes.

* Various additives are added to improve and enhance their properties. Additives
like plasticizer make the plastic more flexible whereas additives like fillers and
stabilizers make the plastic heavy and durable.

How are plastics classified?

The term'plastics' include a wide variety of objects which can primarily be classified on
the basis of three criteria.
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A. Behaviourto heat: How a particular type of plastics physically reacts to heatand
whether it can be further molded into a desired shape, it is classified into
thermoplastic or thermoset plastic.Their characteristics are as follows:

Characteristics Thermoplastics Thermosets
Response to heat Soften when heated and Harden permanently
hardenwhen cooled whenheated
- can be molded with heat - Cannotberemelted
orreshaped.
Recyclability Usually, they are recyclable Notrecyclable
Melting point Lower compared to melting Comparatively higher
pointof thermosets
Tensile strength Lower compared to tensile Higher compared to tensile
strength of thermosets strength of thermoplastics
Molecular structure  Havelinearorbranched Have cross-linked, three-
chains with secondary bonds dimensional structures with
allowing for movement strong primary bonds
and reshaping making themrigid.
Processing Are processed using methods Are processed using
like injection molding, blow reactioninjection molding
moulding and extrusion and compression molding.
Examples Polyethylene, polypropylene, Polyester, silicone,

nylon etc.

epoxy etc.

B. Chemical structure : Depending upon the nature of monomers, plastics are

classified into homopolymers-same monomeric units running across the polymeric
chain. Ex: polyethylene (PE), Polystyrene (PS), Polyvinylchloride (PVC) and
polypropylene (PP) and heteropolymers- more than one type of monomeric unit runs
across the polymeric chain. Ex: ABS (acrylonitrile butadiene styrene),

C. Resin Identification Code (RIC) : The USA Society of the Plastic Industry
developed RICin 1988 to provide a consistent way to identify and sort post-consumer
plastic for recycling. The classification of plastics based on the Resin Identification
Code (RIC) uses a system of numbers (1-7) to categorize different types of plastics
resins. One can find these codes usually within a triangle of arrows. The RIC is
recognized as the worldwide standard plastic classification.

1. PET : Plastics belonging to group number-1 are made out of polyethylene
terephthalate or PET. It occupies the number one spot due toits very widespread utility.

Itis extensively used for food and drink packaging purpose due to its strong ability to
preventoxygen gettingin and spoiling the productinside.
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PET bottles are the most widely recycled plasticin the world.

2. HDPE(High Density Polyethylene): Plastics belonging to group number 2 is a
thermoplastic polymer made out of ethylene. It is used for shampoo bottles, lids,
detergent bottles, grocery bags, pipes for water and other fluid transport, tanks for
storage, toys etc. Itis one of the easiest plastics to recycle.

3. PVC (Polyvinyl chloride) : The monomer of PVC is vinyl chloride or
chloroethene. Itis the third most widely produced synthetic plastic. Its two basic forms
are available-rigid and flexible. In rigid form it is used in the construction industry for
door and window profiles and pipes. It becomes softer and more flexible after mixing
with other substances. Its flexible forms are used for wiring, electrical cable insulation
and flooring. Despite its many advantages PVC should be avoided wherever it is
possible becauseitis stillhardly recyclable.

4. LDPE (Low Density Polyethylene) : It is homopolymer which is made out of
ethylene. It has the simplest structure of all the plastics. It is most commonly used for
manufacturing various containers, dispensing and squeeze bottles, molded laboratory
equipments, many caps and closures. Its very common use is in plastic bags. It has
laminating applications and as a coating for paper milk cartons.

5. PP (Polypropylene or Polypropene) : It is thermoplastic polymer which is
manufactured via chain growth polymerization from the monomer propylene. PP is the
second most widely produced plastic commodity. It is used in manufacturing battery
cases, bottle caps, medical components, toys, crates, bowls, buckets, jug kettles, sports
clothing, fibers for carpets, house waves, furniture, luggage.

6. PS(Polystyrene):PSisathermoplastic which is made of styrene. It can be solid
or foamed. It is used for producing disposable plastic cutlery, caps and dinnerware,
plastic model assembly kits, it is used for packaging meat, dairy products and for
protecting packaging. Polystyrene foam is used for insulation in buildings It is found in
housings for refrigerators, microwaves, car panels, housing of computers, TVs and other
electronic devices. It is also used in the production of medical devices and various
laboratory wares.

Environmentally itis among the worst type of plastics because itis non-biodegradable,
anditis very harmful for birds or aquatic animals.

7. Other plastic: If plastic cannot be identified in the six types 1 to 6 then it will be
includedingroup number 7.PC(polycarbonates)is the best-known plastic of this group.

Polycarbonate are used for manufacturing lenses for sunglasses, sports and safety
goggles. They are also found on mobile phonesand CDs.
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Global Plastic Production

According to a report titled Global Plastic Production 1950-2023 published by Statista
Research Department in Feb 2025, the worldwide production of plastics was
staggering- 413.8 million metric tons in 2023, whereas it was approximately 2 million
metrictons onlyin 1950.

Global plastic production has been increasing so rapidly that it has been
projected to be doublein 2050.

There is an interesting correlation between global population production and
plastic production. In 2023 the global population increased by 0.88 percent while the
plastic productionincreased at the rate of 3.35 percent.

Global Plastic Productionby region

China accounted for 33 percent of global plastic materials productionin 2023. The rest
of Asia accounted for 19 percent. The 17 percent of plastic material production occurs
in North America. Europe contributes 12% to the global plastic production.

So far as plastic material production in Indiais concerneditis just 5 percent of the
global plastic production.

Why Indiais the World largest Plastic Polluter?

The study published in Nature has reported that India is the world largest plastic
polluter. According to the study, India is responsible for around one fifth of global
plastic emission of around 9.3 million metric tons (MT) per year whereas the study
places Chinafourth. Atnumber 2 and 3 are Nigeria and Indonesia, respectively.

Mainreasons for India being the world largest plastic polluter are as follows:

 India has a large and increasing population which is becoming more affluent. It
means more and more waste, but our country has not been able to keep pace with
providing waste management service. Waste management infrastructure is
inadequate.

« Waste collection Data show discrepancy because the official statistics don'tinclude
rural areas.

« Openburning of waste and
« Wasterecycled by theinformalsector.
Plastic pollution

According to Brittanica, plastic pollution refers to accumulation in the environment of
synthetic plastic products to the point that they create problems for wildlife and their
habitats as well as for human populations. Nobody would have thought at the time of
invention of Bakelite in 1907 that by the end of 20" century plastics would be found in
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practically every environmental niche. Synthetic plastics persist in environment
because they are largely non-biodegradable. Plastics have a low recovery rate and they
arerelatively inefficient to reuse or recycled. Recycling plastics does not really address
plastics pollution, because such plastics are properly disposed of whereas plastic
pollution comes fromimproper disposal.

Recently plastic waste has gained more attention compared to other types of
wastes due to its detrimental impacts on the environment and humans. Plastic wastes
have become aglobal problem as most plastic wastes do not undergo biodegradation.

At present, the transformation of plastics from useful objects to bothersome
‘waste' has become a trending topic. Plastic consumption has increased approximately
180 times from 1950 to 2018, and it continues to increase exponentially. There are
three main reasons for continuous but sharp increase in generation of plastic waste in
the world.

(i)  Replacementoftraditional materials by plastic,
(ii) populationgrowthand

(iii) easyaccessto consumer society- Most people migrated to developed areas from
the countryside which led to sharp increase in the urban population. This population is
known as easy access to consumer society.

The plastic wastes exist in nature in different particle sizes which are referred as
macro (725mm), meso (5-25mm), large micro (1-5mm), small micro (20 mm-1mm) and
nano (1-1000 nm) plastics.

Impacts of plastic wastes

(I)  Accumulation of plastics in natural habitats like oceans, rivers, forests and urban
areas causes destruction of habitats for various species.

(ii)  Since decomposition of plastics is extremely poor, plastic wastes disrupt nutrient
cycle leading to altered biogeochemical cycles.

(iii) Microplastics enter water and soil affecting the entire ecosystem.

(iv) Impacts on wildlife are equally alarming. Many animals mistake plastic debris for
food leading toingestion. It causes internalinjuries, blockages in the digestive system,
malnutrition, restricted movement and even death.

(v) Toxicityisanother effect of plastics.
Impacts onhumanhealth

(i)  Human beings can inadvertently ingest microplastics through contaminated
food and water sources which cause inflammation, organ damage, and the
accumulation of toxinsin the body.

(ii) Human beings are exposed to chemicals used in the production of plastics such
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as bisphenol A(BPA) and phthalates. Such chemicals leach out of plastic into the
environment and there are reports that they interfere with hormone regulation and
they cause reproductive problems, development abnormalities and certain cancers.

(iii) Burning of plastics, not an uncommon phenomenon produces a number of air
pollutants which cause respiratory problems and other health issues

Impacts on marine environment

Plastic wastes have physical impact on marine life due to ingestion by marine animals.
On entanglement and packaging materials pose a risk of causing injuries, impaired
movement, suffocation and may cause loss of life in those habitats. It also disrupts the
food web. It has very adverse effect on biodiversity also.

Plastics pollution transports invasive species bringing about rafting effect.
Solving the problem

Economically it is prohibitive to remove plastics from the environment due to very
large amount of plastic wastes. But the problem of plastic waste has to be addressed.
Some of the solutions are as follows:

(i) Topreventimproperdisposalof plastic
(ii) Tolimitthe use of certain plasticitems,

(i) Finesfor littering orimposing fees or outright bands on formed food contains and
plastics bags.

(iv) Takingbeverage bottlestorecycling centres
(v) Extended producerresponsibility (EPR) for proper disposal of plastic wastes.
(vi) Awareness of serious consequences of plastic pollution

(vii) Increasing use of biodegradable plastics and a 'zero waste' philosophy must be
embraced by Governments and the public promoting responsible behavioris essential.

Alternative to synthetic plastics

Sustainable alternatives to plastics are the need of the hour for mitigating impacts of
plastic pollution. However, there are a number of alternatives to plastics. These
alternatives are broadly classified into following categories which are as follows:

A.  Naturalfibres

B.  Recyclable materials

C. Compostablealternativesand

D. Otheralternatives

A.Naturalfibres:

A.l.  Jute: Adurable and biodegradable plant fibers which is used for producing bags,
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ropes and other products.

All. Hemp: It is some of strong and biodegradable plant fibre used in textiles,
packaging and some other uses.

A.lll. Bamboo:Itis used for manufacturing a variety of products.

A.lIV. Cotton:itisanother plant productwhichis easily biodegradable.

B. Recyclable materials:

B.l. Glass, tin and foil: Glass, tin and foil are better alternatives. But resource extraction
for tin and foil and high carbon emission from transporting glass are areas of concern.
Resource extraction causes 80% of biodiversity loss and according to a UN study half
the world's emissions are caused by the extraction of raw material. In principle these

materials are recyclable, but reality is different and very unfortunately all food tins are
lined with plastics.

B.Il. Paper and Cardboard: Both paper and cardboard are recyclable material used for
packaging and various other applications, but their production requires more energy
and are heavier to transport compared to plastics of similar thickness. One would have
to use a paper bag 4 times before its carbon footprint equates to that of plastics.

B.III. Steel: Stainless steel is tough and easy to clean. It is an excellent option for food
and beverage storage, and it can be used to replace single use cups, kitchen storage
lunch boxes.

C.Compostable options:
C.IBioplastics (PLA-Polylactic Acid and PHA- PolyhydroxyAlkanoates)

Bioplastics are made from renewable resources like corn starch and sugar. Some of
them are non-biodegradable and while others are partially biodegradable. All
bioplastics are not biodegradable, Like most of organic compounds their
decomposition yields methane gas, which is one of the Greenhouse gases. Bio-PET is
recyclable.

C.1l. Bagasse: Bagasse is a byproduct of sugarcane processing which can be used for
packaging and other applications.

C.II. Mushroom packaging: It is novel material made from mycelium, the network of
hyphae (thread like structures) of mushrooms.

D. OtherAlternatives:
D.l. Beeswaxwrap:Areusable alternative to plastic wrap for food storage.

D.ll. Wood: It can replace plastics in household items like kitchen utensils, cleaning
brushes.

D.III. Platinum silicone: It is made of sand and food grade platinum silicone is flexible
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andverydurable.

D.IV: Pottery and other ceramics: Pottery and other fired ceramics offer a stable,
waterproof alternative that's good for food storage and tableware.

Butreplacement of plastics with another material would neither solve the problem nor
reduce the burden on the environment. The easiest and the least problematic solution
is reusable and refillable packaging and buying unpackaged and it requires nothing
more than a shift in our habits and behavior. Stop choking the Earth. Kindly say NO to
plastics.

"Of all the waste we generate, plastic bags are perhaps the greatest symbol of our
throwaway society. They are used, then forgotten, and they leave a terrible legacy."

:Zac Goldsmith

e
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WHISPERS OF
THE WATER

.......................................................................................................................... " L i
Global warming or global dimming may impact climate Prof. S P Singh
patterns, but they do not change the total quantity of Head, Dept of Chemistry
water on Earth. The amount of water (H20) remains AN. College, Patna

constant, continuously cycling through its natural forms
solid, liquid, and vapor. Yet, what is steadily vanishing is
access to clean, drinkable water. This decline threatens
not just human health but the balance of entire
ecosystems. Let us respond while the whispers of water
are heard.
W ater the lifeblood of Earth, the silent architect of civilizations, the cradle of life
itself — flows not just through landscapes but also through our consciousness.
Inits gentle murmurs and thunderousroars, it carries stories, warnings, and wisdom.

The phrase "Whispers of the Water” is not mere metaphor; it reflects the subtle but
urgent messages that water conveys to humanity —if only we are willing to listen.

Here is a beautiful and heartfelt song, “aféar @er e X or1...” whose lyrics deeply
express the continuity and constant change of life. This song by Indeevar (Film : Safar)
symbolizes a profound philosophy of life—never stop, keep flowing.

1.The Ancient Voice of Nature

Since time immemorial, humans have found deep meaning in the sound and
presence of water. Rivers, lakes, and oceans are not only physical entities but also
spiritual and cultural symbols. Indigenous communities across the globe revere water
as sacred —a living being with rights and a voice. The Ganges in India is worshipped as
a mother goddess; the Nile gave life to the pharaohs’ empire; the Amazon cradles the
lungs of the planet.

These waters whispered wisdom to the ancients. They learned to respect the
rhythms of nature — sowing with the rains, harvesting with the floods, and praying to
the streams. The natural world was not seen as a resource to be exploited, but as a
partnerinsurvival. These whispers guided sustainable coexistence.

The Rigveda beautifully acknowledges the life-giving essence of water in the
hymn: “O Waters, you are the source of all that is nourishing; grant us strength.”
This ancient invocation reflects the deep reverence Vedic society held for water —not
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merely as a physical resource, but as a sacred, sustaining force. It highlights how water
was seen as a provider of health, vitality, and spiritual purity — a gift to be honored,
protected, and wisely used.

The soft, evocative melody “7crn f&R, a1 7ifa R...” (Film: Abhimaan, Lyrics: Majrooh
Sultanpuri, Singer: Lata Mangeshkar) portrays the river as an eternal, serene observer of
human emotions—love, longing, sorrow, and silence. Flowing quietly through time, the
river emerges as the ancientvoice of nature, bearing witness to life without judgment.

2.TheLanguage of Water

Water speaks in many dialects — the rhythmic lapping of waves, the trickle of a
mountain spring, the thunder of a waterfall, the stillness of a pond at dawn. It speaks in
silence too—in the quiet absence of rain, in the parched cracks of adry riverbed, or the
eerie stillness before a flood. These are not mere sounds or sights; they are messages,
reminders of the delicate balance that sustains life.

When rainclouds fail to gather, water is whispering of climate shifts. When rivers
run black with industrial waste, it is protesting human negligence. When glaciers
recede silently in the high Himalayas, they are not merely melting — they are warning.
Every droughtand every deluge carries meaning beyond meteorology.

Through the timeless lines &= U= ¥1& 1, U T 9 SR, AT, AN, A" the 15th-
century mystic poet Kabir Das highlights both the spiritual and practical
indispensability of water, reminding us that from pearls to people, nothing can exist
withoutit.

3.TheCrisisWe'velgnored

Sadly, the modern world has grown deaf to the whispers of water. In our pursuit of
development and consumption, we have silenced the soft voices of nature with noise,
pollution, and exploitation. Rivers are dammed without thought for ecosystems.
Groundwater is sucked dry to feed thirsty megacities and monocultures. Oceans choke
with plastic. Forests — which regulate the water cycle — are cut down for short-term
profit. Despite these disruptions, neither global warming nor global dimming alters the
total quantity of water on Earth. Water (H20) remains constant, endlessly cycling
through its various forms — solid, liquid, and vapor. Yet, despite this constancy, the
amount of clean, drinkable (potable) water is diminishing worldwide, posing a growing
challenge to human and ecological survival.

The consequences are clear. Water scarcity now affects over 2 billion people.
Desertification threatens to engulf once-fertile lands. Conflict over water resources
looms — not just between nations but within communities. The water is still
whispering, but the tone is more urgent. What was once a songis becomingacry.

The Lyrics of Santosh Anand sung by Mukesh (Film: Shor) "ar=t ¥ Ut a1 &1 64T ...."
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is deeply metaphorical and spiritually reflective. It questions the purity and
adaptability of water -how it takes the form, color, and taste of its surroundings. In
doing so, it raises profound concerns:

e Water pollution and the loss of clean drinking water / potable water.

e The fragility of nature and how human actions corrupt purity

e Moral and spiritual decay symbolized through environmental degradation
The song has become a symbol of environmental awareness.

4. Listening to the Whispers: A CalltoAction

Despite the darkness, there is hope —and it flows from the same source. Across the
world, people are beginning to listen again.

In Rajasthan, ancient stepwells and rainwater harvesting systems are being
revived. In Peru, traditional Andean practices are helping to restore mountain
wetlands. In Africa, women-led initiatives are bringing water to dry lands through
community wells. In urban areas, rooftop rainwater harvesting and wastewater
recycling are becoming popular solutions. Science, policy, and traditional knowledge
are converging—responding to the whispers before they become shouts.

Educational campaigns are teaching children to value every drop. Legal
innovations like granting rivers personhood status — as seen with New Zealand'’s
WhanganuiRiverand India’s Ganges and Yamuna —recognize that water has rights too.

Penned by Prasoon Joshi and brought to life by A. R. Rahman and Antara Nandy, the

lines T @, T & 31157 TEHT-TEHAT UHT..." serve as a stirring call to action for water
conservation. The song highlights water not just as a resource, but as a sacred and
national legacy. It echoes themes of collective responsibility, environmental
consciousness, and the quiet grief of water that once flowed without fear.

5.The Spiritualand Emotional Reservoir

Water does not merely sustain the body; it nourishes the soul. The sight of rainfall
after a long drought, the sound of a babbling brook, the vastness of a still lake — these
experiences evoke a quiet awe. Poets have captured it for centuries, artists have
paintedit, and spiritual seekers have meditated by it.

To reconnect with water is to reconnect with ourselves. We are, after all, made
mostly of it. Inevery heartbeat and breath, in every tear and drop of sweat, water moves
within us — whispering of our origin, our vulnerability, and our interdependence with
the natural world.

The Hindi song “fcar & eRaTA...” from the film Kati Patang (Lyricist: Anand Bakshi,
Singer: Kishore Kumar & Lata Mangeshkar) talks about rivers and streams, which
symbolize the flow of emotions and spiritual cleansing. The merging of the river into
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the ocean reflects the union of the individual soul with the divine, a deep spiritual
journey. Rivers in Indian culture are sacred, often seen as carriers of life and spiritual
purification.

6. Conclusion: May We Learn to Listen

“"Whispers of the Water” is not just a poetic phrase; it is a call to consciousness. In
the subtle signs of drought, in the quiet return of a revived river, in the sacredness of a
shared well — the water speaks. The question is: are we willing to listen, to learn, and
to change? If Yes, Save Water.

If we do, water will continue to nourish, to heal, and to inspire. But if we do not, its
silence may one day be irreversible. The essence of the theme can be captured in the
following forms;

"The water speaks softly; do you hear its plea?
Rivers dry, wells weep — a sacred legacy.
Will you learn and change, before it’s too late?
Save water today, protect our fate.”

Let us act while the whispers can still be heard and at last let me quote a line “J&-3&

PN AT Bel? 3R 31T A7 51T 84"

e e e ey S e e
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A REVELATION OF

SWAMI VIVEKANANDA'S
VEDANTIC HUMANISM.

............................................................................................................................... Dr. Tanya Mukhrjee

The human race has survived hitherto owing to (Retired Head)
ignorance and incompetence; but given knowledge Dept. of Philosophy
and competence combined with folly, there can be no AN. College, Patna

certainty of survival. Knowledge is power, but it is
power of evil as much as for good.

B efore embarking upon the main theme of this article it will be not only interesting

but also rewarding to comprehend the formative influences on Vivekananda's life
that made him the unique meeting point of the Orient and the Occident, of the ancient
and the modern.

These influences were four: first, his assimilation of the rich spiritual elements of
Indian culture in his early life under the tutelage of his mother and from his own
studies; second, his assimilation of the energy and spirit of Western culture through his
formal modern education in school and college as a youth; third, his silent spiritual
training under his Guru, Sri Ramakrishna Paramhansa, whom Romain Rolland presents
to his Western readers, in around 1926 as "the consummation of two thousand years of
the spiritual life of three hundred million people. Although he has been dead forty years,
his soul animates Modern India." And fourth, his intimate acquaintance, through his
extensive travels across the length and breadth of his vast country as a parivrajaka or
wandering monk, just prior to his historic journey to the West, with the living, pulsating
India of peoples and their problems, as much economic, as social, political and spiritual.

This fourth formative influence contributed substantially to the shaping of
Vivekananda's humanism. Sri Ramakrishna had foretold that when Narendra (the pre-
monastic name of Vivekanada) would come into intimate contact with human suffering,
his energy of pride and arrogance would meltinto the energy of human compassion. In
fact, Sri Ramakrishna's training of young Narendra in a universal humanism based on
the profound Vedantic vision of the divine spark in man, and as the messenger of
strength and fearlessness and hope to all humanity, constitutes an inspiring and
impressive episode in modern human history.

The Vivekananda who emerged out of these fourfold influences, and who burst
upon the modern world with his Vedantic lion-roar proclaiming the innate divinity of
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man and the glory of the human spirit at the Chicago World Parliament of Religions in
1893, was a unique personality, not only from the point of view of the history of
religion, but also of the history of man and his development. Referring to him as
"Napoleonicin the Spiritual Realm", Romain Rolland describes the universal sweep of
his visioninthese words:

"In the two words, equilibrium and synthesis, Vivekananda's constructive genius
may be summed up. He embraced all the paths of the spirit: the four yogas in their
entirety, renunciation and service, art and science, religion and action, from the most
spiritual to the most practical. Each of the ways he taught had its own limits, but he
himself had been through them all, and embraced them all. As in a quadriga, he held the
reins of all four ways of truth, and travelled towards Unity along them all simultaneously.
He was the personification of the harmony of allhuman energy."

After his four years of strenuous spiritual and cultural work in the West, where he
gave a spiritual orientation to Western humanism and raised it above racial and
sectarian limitations, Swami Vivekananda returned to India in 1894 and gave to his
people his stirring Vedantic message to awake them from their centuries-long sleep
and build up their country on humanist lines. In East or West, he was always the
awakener of souls. The central theme of his inspiring speeches was man his
growth, development, and fulfilment. The core of his lectures and widespread
activities was the awakening of the Indian humanity and strengthening it to meet the
modern challenges, and utilise the vast opportunities of the modern age to evolve a
truly humanist social order. Eulogising these efforts of Vivekananda, Pandit Jawaharlal
Nehruobserved:

"Rooted inthe pastand full of pridein India's heritage, Vivekananda was yet modern
in his approach to life's problems, and was a kind of bridge between the past of India and
herpresent."

The intensity of Vivekananda's humanistic impulse is particularly revealed in the
course of the following letter written to Miss Mary Hale of Chicago on 9 July 1897:

"I have lost all wish for my salvation. | never wanted earthly enjoyment. | must
see my machine in strong working order, and then knowing sure that | have putin a
lever for the good of humanity, in India at least, which no power can drive back, | will
sleep without caring what will be next; and may | be born again and again, and suffer
thousands of miseries so that | may worship the only God that exists, the only God |
believe in, the sum total of all souls ... and, above all, my God the wicked, my God the
miserable, my God the poor of all races, of all species, is the special object of my
worship."

It is significant to observe that in this context, Swamiji had coined the famous
phrase Daridra-Narayan (the beggar-god), an expression that transpierced thousands
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of souls and consequently endeared him to the hearts of the masses.

The humanism expounded by Vivekananda is intensely human and universal but
itis also something more than human; for it derives its strength and sanction from the
ever-present and inalienable divine sparkin all men and women. And that constitutes
itsuniqueness.

Man's strength and knowledge can be either destructive or constructive: they can
give him and his fellow human beings life and love, joy and peace, or death and hatred,
sorrow and unfulfilment. Which of these two a man will choose will primarily depend
on the spiritual development, the consciousness level, that he has attained, and only
secondarily on his economic and social environment. If the human consciousness
functions at the sensate level, and at the level of the ego presiding over man's organic
system, man can scatter only tension and peacelessness around him, but if it
functions from the deeper level of his divine dimension, or from layers close to it, he
will become, naturally and spontaneously, a focus of love and peace and fearlessness
around him.

A humanism that is strengthened and sustained by the ignition of the divine
spark in man is far different from the current humanism of the West, including its
Scientific humanism. There is a universality and dynamism in the former, and its
energies are entirely positive and never negative.

That is the strength and range and relevance of Vivekananda's Vedantic
humanism. He accepts the human situation, man as we find him in society. He also
accepts the need for the manipulation of his socio-political conditions upto a point, to
ensure his growth and development. But he will insist that man must develop and grow
further, that he must evolve and steadily unfold also the higher divine possibilities
hidden within him. This is echoed in modern biology in the concept of Psycho-social
evolution, of evolutionrising from the organic level to the ethicaland moral levels.

If man's inside is tense and tumultous, it means that he has not overcome fear; it
means further that he cannot be a guarantee for the peace and fearlessness of the rest
of the world.

Just on the eve of the Second World War, an English intellectual, Dr. Josiah
Oldfield, in the course of a speech on 'War and Internationalism', apparently referring
to the Treaty of Versailles, said:

"More wars are caused by bad-tempered people seeking to discuss peace
measuresthan by good-tempered people seeking to discuss war measures!"

The UNESCO Preamble embodies this very sentiment:

"Sincewars begin inthe minds of men, itisin the minds of men that the defences of
peace mustbe constructed."

Beasts of prey cannot ensure peace and fearlessness in the forest-world around
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them, in spite of long discussions and solemn decisions in their peace conferences!
Whatis needed for the establishment of world peace and the functioning of a universal
and dynamic humanism is the overcoming of the beastliness in man, through his
education being carried beyond the intellectual to the spiritual dimensions of his
being. This is what Vivekanada calls true religion, which he defines as "the
manifestation of the divinity alreadyin man."

The Atman, the one divine and immortal Self in all, is the only rational sanction,
says Vivekananda, for all ethical and moral life and action, for all humanistic impulses
and behaviour. When man manifests the Atmanin his life and behaviour even a little, he
becomes fearless and at peace with himself and at peace with the world, for he then
realises his spiritual oneness with all.

The Upanishads, therefore describe the Atman at all peace-Shanto' yam atma. All
the tensions of man's physical life, all the complexes of his mental dimensions, become
gently resolved in this higher dimension of the human personality. This is humanism
with the deepest spiritualimport and, therefore, with the widest social relevance, most
stable and steady and, therefore, beyond the reach of the pressures, narrow and
violent, of all political, racial, and religious prejudices, frenzies and passions.

Humanism cannot co exist with any predatory attitude or behaviour; it cannot co-
exist also with any intolerant attitude and behaviour. This has been amply illustrated
by the spread of Buddhism throughout Asia in a uniformly peaceful manner. Indians, of
all nations of the world, have never been a conquering race. Every word has been
spoken with ablessing behindit,and peace beforeiit.

Emphasising this sweet fruit of India's (Vedantic) humanism, Vivekananda
distinctively expatiates:

"Gifts of political knowledge can be made with the blast of trumpets and the
march of cohorts. Gifts of secular knowledge and social knowledge can be made with
fire and sword. But spiritual knowledge can be given only in silence, like the dew that
falls unseen and unheard, yet bringing into bloom masses of roses. This has been the
giftofindiatotheworld again and again."

Vivekananda sends out his clarion call to man every where to arise and awake
from his hypnotism of weakness, to realise his universal spiritual nature, and the
projecting, out of that fullness and richness within, that universal humanistic impulse
into the outside world. Thatis the awakening which the people of the world will have to
experience in this modern age, if they are to achieve international peace and a crime-
free social order.

It will not be out of context to recall Bertrand Russell's forewarning to modern
man at thisjuncture:

"We are in the middle of a race between human skills as to means and human folly
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as to ends. Given sufficient folly as to ends, every increase in the skill required to
achieve them is to the bad. The human race has survived hitherto owing to ignorance
and incompetence; but given knowledge and competence combined with folly, there
canbeno certainty of survival. Knowledge is power, butitis power of evil as much as for
good. It follows that, unless men increase in wisdom as much as in knowledge, increase
of knowledge will be increase of sorrow."

Thus, the need of the hour is for humanity to become the bearers of a luminous

philosophy of humanism, at once rational, universal, practical, and dynamic. That
would be atrue ode and tribute to Vivekananda's expounding of Vedantic humanism.
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Colors are an integral part of human beings, %
both externally and internally. Our eyes, hair, Dr. Shabana Karim
and moles may be black or brown; our skin and

. . HOD, P.G. Dept. of Botany

other features display a wide range of shades — AN, College. Pat
lips are pink, nails are white. Internally, our - LOIege, Fatfia

bodies also exhibit various colors: the red hue of
blood, the green color of bile.

COlor is a beautiful feeling in our lives. When we are happy, the colors of joy are like
the beautiful drops of rain. When we are sad, the dull and faded colors seem to
disappear with our tears.

What is color? Where does it come from? Why did it come into our lives? What
purpose does it serve? Many different questions arise. Some of them are answered, yet
many remain a mystery.

Each seasonboasts its own chromatic charm. Inwinter, there is the golden warmth of
sunlight and the white color of snow-capped mountains. In spring, unique colors bloom
in the form of beautiful flowers all around — red roses, violet dahlias, orange
marigolds, white daisies. In the rainy season, the lush green of fields and empty lands
spreads and flows like ariver.

Colors are a gift from nature. Wherever you look, there are colors everywhere —
violet, indigo, blue, green, yellow, orange, and red — collectively known as VIBGYOR,
which appearsinthe form of arainbow after the rain.

What is white color? It is the combination of the seven colors of the rainbow, visible
after the scattering of light.

The vibrant green hue of paddy fields sways gently in the breeze, creating a
mesmerizing, wave-like effect. The golden wheat fields are a sight to behold, as if the
land is adorned with a golden glow. This wave of golden light is called Sumbulin Arabic
literature. The farmer's joy knows no bounds, and his home is filled with the waves of
happiness broughtby Sumbul.

In our food, fruits like pomegranates are red, mangoes are green and yellow, oranges
are orange, grapes are green and purple, litchis are white, strawberries are pink, wheat
is golden, rice is white, and lentils are yellow. Vegetables, too, come in multiple colors.
Itseems like food itself would not be the same without colors.

The beautiful colors of our homes, workplaces, gardens, and furniture all have an
impact on our mood. The colors of our surroundings significantly influence our
productivity. Even the pink-colored 2000-rupee note used to bring a smile to our faces.
This highlights the importance of color psychology in our daily lives, affecting our
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emotions.

The vibrant colors of a peacock’s plumage, the serene beauty of white pigeons and
herons soaring in the blue sky, the sky’s cerulean hue, the ocean’s deep blues, and the
Earth’s golden tones — all of these mesmerize us. The soothing sound of waterfalls
with their mesmerizing flow invigorates the senses.

But what is the science behind nature’s lush green landscapes? The answer lies in
pigments — chlorophyll for green; carotene, carotenoids, and xanthophylls for yellow
and orange; and anthocyanins, phycoerythrin, and lycopene for red. It is sunlight that
brings these pigments to life, highlighting theirimportance in the natural world.

Salt, minerals, and gemstones display a wide range of colors. Gold has a vibrant yellow,
silver a lustrous white, and diamonds have a brilliant sparkle that refracts light into
seven colors. The brilliance and value of these stones have a significant impact on
people, highlighting not only their aesthetic and economic worth but also their
emotionaland psychological effects.
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Colors dance through life’s celebrations — the color of a bride's attire at a wedding
ceremony, and the colors of clothes inspired by nature on different occasions.

Animals display a variety of colors: lions with their golden coats, leopards and deer
with their distinctive spots, elephants with their dark grey skin, golden cobras, black
kraits, green snakes, and sheep and goats with their white coats fish with their lustrous
scales. This highlights the diversity of colors found in the animal kingdom.

Colors are an integral part of human beings, both externally and internally. Our eyes,
hair,and moles may be black or brown; our skin and other features display a wide range
of shades — lips are pink, nails are white. Internally, our bodies also exhibit various
colors: the red hue of blood, the green color of bile. These colors play a vital role in
regulating our bodily functions, including metabolism, physiology, and heartrate.

The flow of colors is omnipresent —in our blood, heartbeat, and every other aspect of
our being. It is a remarkable phenomenon that colors are intricately linked to our
emotions, joys, and overall well-being.

Keywords
Color, Hue, Vibrant, Chromatic charm, Color psychology, Mood, Emotions, Joy, Sadness,
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Well-being, Paddy fields, Golden wheat, Snow-capped mountains, Lush green, Spring
flowers, Rainbow, VIBGYOR, Waterfalls, Cerulean sky, Ocean blues, Earth’s tones,
Pigments, Chlorophyll, Carotene, Carotenoids, Xanthophylls, Anthocyanins, Lycopene,
Phycoerythrin, Scattering of light, Sunlight, Fruits, Vegetables, Pomegranate, Mango,
Orange, Grapes, Lychee, Strawberry, Wheat, Rice, Lentils, Farmer, Sumbul, Home,
Furniture, Gardens, Peacock plumage, Gemstones, Gold, Silver, Diamond, Sparkle,
Lions, Leopards, Deer, Elephants, Cobra, Krait, Snakes, Sheep, Goats, Peacocks, Pigeons,
Herons, Eyes, Hair, Moles, Skin, Lips, Nails, Blood, Bile, Heart rate, Metabolism,
Physiology, Wedding, Bride's attire, Celebrations, Clothing, 2000 rupee note, Art,
Arabic literature.
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The Educational Vision and Societal
Contributions of Bihar Governor

ARIF MOHAMMED KHAN| €
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Arif Mohammed Khan's time as Governor of Bihar shows
how moral leadership, educational innovation, and
governance reform can all work together dynamically.

His commitment to justice, equality, and intellectual Dr. Sanjay Kumar
growth throughout his life is evident in how he Associate Professor
approaches higher education in the state. Dept. of Political Science

AN. College, Patna

hri Arif Mohammed Khan, Governor of Bihar, is a distinguished statesman,

seasoned politician, social reformer, and public intellectual who has left a
profound imprint on Indian public life over the last four decades. He is a well-known
politician, social reformer, and public intellectual who has greatly impacted Indian
public life over the last 40 years. Khan was born on November 18,1951, in Bulandshahr,
Uttar Pradesh. His academic journey began at Aligarh Muslim University (AMU), where
he earned a B.A. (Hons) degree He later did LLB from Lucknow University. His early
involvement in student politics, when he was General Secretary (1971-72) and then
President (1972-73) of the AMU Students' Union, shows that he was committed to
public service, intellectual debate, and democratic values. These events set the stage
for a lifetime of policy, governance, and reforminvolvement.

Khan's political career took off when he was only 26 years old and was elected to
the Legislative Assembly (MLA). He kept moving up and became a four-time Member of
Parliament (MP) in the Lok Sabha, representing areas like Kanpur and Bahraich in Uttar
Pradesh. During his time in politics, Khan held several important ministerial positions
in the Union Government, such as Information and Broadcasting, Energy, and Civil
Aviation under Prime Minister V. P. Singh. However, it was his principled resignation
from the Indian National Congress in 1986, when he protested the government's
change of heart on the Shah Bano judgment, that made him famous across the country.
Khan publicly backed the Supreme Court's decision in favour of Shah Bano, a divorced
Muslim woman who wanted alimony, and spoke out against laws that would have
overturned it. He took a brave stand for gender justice and secularism. His resignation
was a turning point in Indian politics, showing his strong support for women's rights
and constitutional morality (The Hindu, 2016; Indian Express, 2021).

Arif Mohammed Khan has become known as a political leader and a public
intellectual over the years. His opposition to instant triple talaq, his writings on Islam
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and modernity (including the well-known book "Text and Context: Quran and
Contemporary Challenges"), and his many public speeches show a unique mix of
religious knowledge and constitutionalism. Khan has always been a reformist voice in
India's Muslim community. He has called for modern interpretations of Islamic texts
and has pushed for gender equality and religious harmony. His work has brought
together ethics, governance, and thought leadership in a way that still affects public
discourseinIndia.

Khan has always been a strong and vocal supporter of social justice, secular
government, and giving people the tools they need to get an education. His strong
support for Parliament's decision to make instant triple talaq illegal in 2019 earned
him much respect from people of all political stripes. He has often said that gender
justicein Muslim personal law is necessary for absolute constitutional equality and has
pushed for reformist interpretations that are in line with the values of modern
democracy. As Governor of Kerala from 2019 to early 2025, he put this philosophy
front and center by taking strong stands on university appointments and calling for
openness in schools. During his time in office, he worked to make universities run more
smoothly, ensure that Vice-Chancellors were chosen based on merit, and support
independenceinhigher educationinstitutions.

Khan took over as Governor of Bihar on January 2, 2025, and once again had the
constitutional duty to be the ex-officio Chancellor of the state's public universities. He
has since become a leading voice in changing how Bihar thinks about higher education.
Governor Khan has brought a new focus on ethics, openness, and holistic learning to
Bihar's academic scene. He does this by drawing on his experience as a former Union
Minister and legal scholar. He often talks about how education should not only lead to
jobs butalsotomoral,intellectual,and civic freedom.

As Chancellor of Universities of Bihar, Shri Aarif Mold Show Khan has reviewed
university policies, important administrative appointments, and pushed for changes to
modernize academic structures while still based on Indian civilizational values. His
effortsinclude pushing for timely exams, making degree certifications easier, digitizing
university administration, and supporting learning environments focusing on
students. Khan has become a transformative figure in Bihar's higher education sector
by focusing on systemic changes and education's spiritual essence.

Governor Khan's vision for education goes beyond just grades and test scores to
include the moral, ethical, and philosophical foundations of learning. At the 13th
ThinkEdu Conclave in January 2025, he spoke eloquently about how Indian education
must move away from its colonial past and adopt indigenous ways of knowing,
teaching compassionately, and thinking critically based on values. His keynote speech
stressed that real education's goal should be to free the mind and spirit and give
students technical skills, empathy, civic duty, and a strong sense of national pride (The
New Indian Express, 2025).

One of the most obvious examples of this thinking was his outreach during public
events, like when he went to Khan Sir's coaching school in Patna during Eid
celebrations. The visit, which was widely reported on in both local and national media,
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showed how open he was to all types of education and how he thought it could help
people get along and move up in society. Governor Khan talked to students from
different backgrounds about how important it is for everyone to have equal access to a
good education. He also told young people to be agents of change in society. These
actions show that he believes education is a way for people to succeed independently
and for everyone to move forward and come together (Ministry of Education, 2020).

Governor Khan's visits to schools and colleges throughout Bihar show that he still
supports combining cultural heritage with modern curricula. He often says teaching
students values like discipline, respect for others, and a desire to learn more is
important. His vision for education is fundamentally transformative, aiming to produce
job-seekers, ethical citizens, thoughtful leaders, and nation-builders. Governor Khan
says that this moral and ethical part of education is necessary for making a fair and just
societyinarapidly changing world.

Governor Khan has made several changes to the structure and institutions of
Bihar's higher education system as part of his reformist approach. One of his most
significant accomplishments as Chancellor was passing new university rules that
govern how Vice-Chancellors, Registrars, and Finance Officers are chosen and their
duties. These changes are meant to make things more open, encourage responsibility,
and ensure that university administration is based on merit and honesty. Under his
leadership, making appointments has become more organized, with clear standards
and oversight. He has made it harder for politics to get in the way and for the
governmentto be inefficient.

Governor Khan has also talked about how important it is to keep academic
calendars and make universities work better on the inside. He has told schools to give
tests on time, release results immediately, and make giving and checking degrees
faster. The goal of this focus on timely academic sessions and operational efficiency is
to restore the credibility of Bihar's university system, which problems with
irregularities and slow-moving administration have often plagued. Introducing digital
certification and online complaint resolution systems under his watch has been a big
step toward modern government.

His focus on student well-being, cultural inclusion, and holistic learning is just as
important. Governor Khan has told colleges and universities to make policies that put
students first and help them grow academically, emotionally, and morally. He has been
to youth summits, university convocations, and educational conferences, where he has
gotten feedback from students and teachers that has helped shape state-level
education policies. He has fought for equal treatment of boys and girls in schools and
has supported outreach programs that aim to get more people from underrepresented
and marginalized communities into college. He has put moral education on the same
level as science, technology, and the humanities by asking that university syllabi
include ethical learning frameworks.

The fact that Governor Khan's plan for changing education fits well with the
National Education Policy (NEP) 2020 s a significant part of it. His emphasis on learning
across disciplines, giving teachers freedom, building ethical foundations, and getting
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involved in the community fits with NEP's fundamental principles. His changes to
universities' independence while keeping an eye on regulations are similar to the
structural changes suggested in NEP 2020, especially when making higher education
moreinclusive, fair, and research-based.

Governor Khan has also fully backed programs in Bihar that help people learn new
skills and train teachers. He has pushed for using the Choice-Based Credit System
(CBCS), outcome-based learning, and online learning platforms in all state institutions.
These efforts align with NEP's goal of preparing students for a changing global
economy while instilling Indian values. He has also pushed for universities to set up
incubation centers and innovation labs to encourage students to become
entrepreneurs, do applied research, and solve problems in their communities.

He believes that higher education should be able to meet the needs of both local
and global communities. His policies encourage academic freedom, connections
between school and work, and civic participation. He gets Bihar's young people ready
to find jobs and participate in social change meaningfully. Governor Khan has set an
example for other states by focusing on educational models aligning with the NEP.

Governor Khan's proactive steps to make the government more open, hold schools
accountable and make sure everyone has access to education align with NEP 2020s
three goals of access, equity, and excellence. His education leadership has created a
model of governance that shows how state-level adaptation of NEP guidelines can be
both sensitive to the needs of the community and in line with national standards.

In conclusion, Arif Mohammed Khan's time as Governor of Bihar shows how moral
leadership, educational innovation, and governance reform can all work together
dynamically. His commitment to justice, equality, and intellectual growth throughout
his life is evident in how he approaches higher education in the state. He is paving the
way for a new era of educational excellence in Bihar by skillfully combining traditional
Indian values with global academic standards and ensuring institutional policies align
with NEP 2020. His vision for change is not only changing the state's schools but also
creating a generation of students who are strong leaders with knowledge, character,
and purpose.
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Problems & Prospects of Scientific
Research in Bihar Today

A recent study (2019) has revealed that 18 (61
blocks) of 38 districts of Bihar are affected by ground  Dr. Amrita Chakraborty

water arsenic. These districts are termed as high Assistant Professor
contamination of arsenic. Besides it is said that 11 Dept. of Chemistry
districts of Bihar composing 3791 rural wards AN. College, Patna

affected by fluoride contamination.

he state of Bihar is a vast agricultural land mass with sporadic islands of industry,

trade & commerce. Share of agriculture is 56% of GDP where industry share stands
at 8% only. Service sector has its share of 36% as of data available up to 2015. The
Gangetic plain comprising of alluvial soil is suitable for cultivation of rice, wheat and
other cereals along with various types of fruits and vegetables. Central Bihar and
southern parts have historical significance since three thousand years ago. This land
has reared a very old civilisation. This old civilisation is the gift of abundant water
resource of the Ganga and its tributaries, the perennial source of water and the alluvial
soil of the central India plain. Both rice and wheat produced immensely contributed to
the growth of the civilisation on this land since 1500 BC.

However, the growth rate of GDP (Gross Domestic product) was not satisfactory in
the post-independence period. The very slow rate of growth of urbanization and
industrialisation in the post independent period (plan period) was responsible for the
low rate of growth of GDP vis-a-vis very low per capita income of the state. Per capita
income is the most important tool to measure poverty level of the state. This important
device indicates that Bihar is the poorest state in India - per capita income being lowest
amongthe 29 states.

Itis no denying the fact that faster growth of small, medium and, if possible large-
scaleindustries may be brought about a structural change in Bihar's economy. It should
be the state Govt's endeavour to promote industries with the available resources and
infrastructures. Recently some steps have been taken by the state government to
promote industrialisation and development of service sector. Some structural changes
have seen in the GSDP Pattern of the state during 2015 to 2021. Surplus human
resources in the form of disguise unemployed to be moped up and deployed inindustry
for gainful employment. Growth of service sector appears better in the recent past but
yet to attain the faster growth rate of the developed states. In 2021 service sector
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sharing 61% of GDP of the state where industry has risen to 15% and agriculture 25%.

The most prospective area of growth in the state's economy is tourism. Travelling
and tourism has to be explored to the maximum extent and for that matter necessary
infrastructure like construction of road, development of transport facilities, setting up
of hotels and guest-houses are to be made with government incentives. It is that
historical place where Goutam Buddha with his divine advent of love and non-violence
won the hearts of millions and millions of people throughout the world. These
historical events may be explored for the purpose of tourism of the state which will
create employment opportunities and income for the young generation of the state.
Mahavir Jain also related to this land for his religious exploration and education. This is
equallyimportantand may be encouraged for Jain tourismin the state.

Development of agriculture requires growth of small and minor irrigation along
with exploration of waterways for inland transport. Mostly smalland minor irrigationin
the form of river lift irrigation, pump set clusters, excavation of canals and field
channels, these are extremely important for raising per acre productivity in agriculture
and thereby augmenting income of the farm sector so that employmentin agriculture
becomes gainful. Use of chemical fertilizers and pesticides would be automatically
increased with the augmented income of the farming community.

Here lies the scope of organic chemical synthesis to synthesize agrochemicals.
This will meet the domestic demand of fertilizers and manures in the state and may be
sent for marketing in neighbouring states. However, the fertilizer plants should
produce eco-friendly organic manures as far as practicable with traditional chemical
fertilizers. Even the pesticides should be new generation eco-friendly organic products
to suitenvironment.

As of 2021 situation has changed to some extent. Service sector has considerable
impacthaving 61% of GSDP, agriculture has come down to 25% and industry in spite of
its sluggish growth has reached near 15%. However per capita income still alarmingly
low in Bihar showing it as a poor state. Though total State wise GDP position -- Bihar is
on 8th among the 29 states. To wipe out the poorest state stigma by developing the key
industries and augmenting income by generation of employment. Food processing is
an area which has not been explored to the desired extent. Processing of agricultural
products like lichis and mangoes, which are abundantly produced in Bihar has a very
bright prospect for generation of income and employment. These processed food
products have ready market all along the nation.

Another two/three sectors may contribute to the state's economy by generation of
employment and augmenting income. With the rapid growth of housing and building
constructions in big cities like Patna, Gaya and others, demand for paints and other
chemicals are increasing at a fastest rate. To meet the domestic demand of the state
and other areas chemical industry related to housing materials is an important area to

TR



develop. These are an ever-expanding area and create employmentin the long and the
shortrun.

Pharmaceuticals is another thrush area which should be taken up for contributing
significantly to the state economy. With the growth of hospitals and medical centres
for treatment both in private and public sector, requirements of drugs and
pharmaceutical products likely to be increased many folds during the years to come.
To meet this ever-growing demand of the state's domestic market expansion of
pharmaceutical industries are on the cards. This sector is going to flourish like
anything.

To provide suitable manpower for the upcoming sophisticated industries organic
chemical synthesis must be taken up widely right now. Today’s college and university
students are to be trained properly by imparting necessary skills and expertise so that
tomorrow they may join the industry. Spread of knowledge of organic synthesis is the
quintessential for today's students of chemistry in the state to equip them with skill
and expertise as required.

Pollution control is the most urgent area for a state to protect the environment.
Scientific research can help a lot in emission control system of automobiles. Waste
water treatment plants may improve sewage system to a great extent. Electrostatic
precipitation of impurities fromindustrial gas is very urgent to control pollution.

Water pollution is a posing problem for the state of Bihar. In a recent study it is
revealed that 22 major rivers of the state have been seriously polluted even bathingin
these rivers are not safe. The root cause of this huge pollution is the direct dumping of
the pollutant in these rivers by 31 out of 38 districts of Bihar. This pollution rate is
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increasing alarmingly day by day which must be arrested at the earliest by adopting
scientific measures like setting up of water treatment plants.

A recent study (2019) has revealed that 18 (61 blocks) of 38 districts of Bihar are
affected by ground water arsenic. These districts are termed as high contamination of
arsenic. Besides itis said that 11 districts of Bihar composing 3791 rural wards affected
by fluoride contamination. Several research groups are engaged to find techniques for
averting contamination of these polluting agents from the ground water of Bihar.

Unfortunately, the state of Bihar, finds itself neck deep in the business of
producing untreated waste products and it is @ matter of concern that the count of
cancer ailments in the state is almost second to none in the country. As a natural
corollary to human existence, the mountains of untreated waste in and around the
Patna city limits continue to grow, with currently generating about 1,200 tonnes, a
number that is expected to double by 2036. About 14% of the urban waste of Patna
contains hydrocarbon pollutants with its thermoplastic derivatives like thermocol
plates and single use polyethylene terephthalate (PET), Polyvinyl Chloride (PVC) and
Municipal Solid Waste (MSW) littered which is a major cause of soil pollution. Other
than cancer, there are several disorders related to Liver, Gastro-intestine and
reproductive organs reported till date which are believed and observed to be induced
or caused by several environmental pollutants including poly-sterene, and other heavy
metals like Cd, Crand Pb. So, the practice of recycling of industrial substances which are
harmfulto the environmentby scientific measuresis too urgent.

Ultimately to preserve the quality of environment by averting the contamination
and degradation of air, water and land resources by adopting scientific methods would
be the need of the hour.
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In an increasingly interconnected world, the nexus
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water resources increases as agriculture, industry,
and urbanization intensify, intensified by shifting
precipitation patterns driven by climate change.
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I nanincreasingly interconnected world, the nexus of water resources, food security,

and climate change poses multifaceted challenges that demand urgent attention.
The competition for restricted water resources increases as agriculture, industry, and
urbanization intensify, intensified by shifting precipitation patterns driven by climate
change. Extreme weather events, including droughts, floods, and hurricanes, disrupt
food production, damage infrastructure, and impact water availability, leading to crop
failures, food shortages, and compromised water quality. Glacial retreat in regions like
the Himalayas threatens major river systems while rising temperatures reduce crop
yields and livestock productivity. Sustainable agricultural practices, efficient water
management, and climate-resilient food production are imperative to mitigate these
challenges. Furthermore, robust policy frameworks and international cooperation are
crucial for a sustainable future. Understanding and addressing this intricate nexus are
vital to ensure global food security, water access, and environmental sustainability
while safeguarding the well-being of currentand future generations.

Keywords: water, food security, climate change, holistic approach, sustainability.

1. Introduction : In a world grappling with the consequences of a rapidly changing
climate, two fundamental pillars of human existence stand at the forefront of global
concern: food security and access to clean, reliable water resources. While distinct in
their nature, these challenges are profoundly interconnected, forming a complex and
intricate web that shapes the well-being of individuals, communities, and nations. The
relationship between water, food security, and climate change is a critical nexus that
demands rigorous examination, innovative solutions, and proactive policies to ensure
asustainable future forall.

The GlobalImperative: Food Security

Food security is more than just a matter of having enough to eat. It encompasses
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the broader concept of access to safe, nutritious, and culturally acceptable food,
ensuring that individuals and communities can lead healthy, active lives. In a world
where the human population continues to expand, reaching nearly 10 billion people by
mid-century according to projections, the challenge of feeding everyone while
respecting planetary boundaries looms large.

The Precious Resource: Water

Water is life's most essential resource, underpinning agriculture, industry, health,
and ecosystems. Itis the lifeblood of food production, serving as the essential medium
through which crops grow and livestock thrive. Yet, as the global population burgeons
and water demand surges, freshwater resources are under increasing stress. Water
scarcity, exacerbated by climate change-induced shifts in precipitation patterns and
increased evaporation rates, is becoming a harsh reality in many regions around the
world.

The Climate Change Factor

The Threat of climate change casts a long shadow over both food security and
water resources. Rising temperatures, altered precipitation patterns, and more
frequent and severe weather events pose significant threats to agricultural
productivity and water availability. Crop yields are increasingly vulnerable to heat
stress, droughts, and flooding, while water resources are strained by erratic rainfall and
the melting of glaciers and polarice caps.

Thelnterconnected Nexus

The intricate interplay between these three elements—water, food security, and
climate change—creates a delicate balance that is increasingly challenging to
maintain. Changes in temperature and precipitation patterns affect crop growth and
water availability, amplifying the risks of food shortages and water crises.
Furthermore, the energy-intensive nature of food production contributes to
greenhouse gas emissions, exacerbating climate change inavicious cycle.

2. ResearchFocus and Objectives

This research paper delves into the complex web of interactions between water
resources, food security, and climate change. It seeks to unravel the challenges posed
by this nexus and explore innovative strategies and solutions to mitigate its adverse
effects. By examining the latest scientific findings, policy initiatives, and on-the-
ground experiences, this paperaims to comprehensively understand the issues at hand
and offer insights into how individuals, communities, and nations can chart a
sustainable course forward.

In the pages that follow, it will look into the current state of water resources, food
security, and climate change, investigating their impacts on both local and global
scales. It will explore the risks and vulnerabilities, but also the opportunities for
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resilience and adaptation. Through a multidisciplinary lens, it will analyse policy
frameworks, technological advancements, and community-based approaches that
hold promise fora more secure, equitable, and sustainable future for all.

3.The current state of waterresources:

The current state of global water resources is a matter of growing concern as the
world faces numerous challenges related to water availability, quality, and
management. Several key issues characterize the current state of water resources:

e Water Scarcity : Water scarcity is a pressing issue affecting many regions around
the world. It occurs when the water demand exceeds the available supply. Both
physical scarcity (insufficient water resources) and economic scarcity (lack of
infrastructure and resources to access available water) are prevalent in various
parts of the world. Regions in the Middle East, North Africa, South Asia, and parts of
the United States, among others, experience chronic water scarcity.

e Unequal Distribution: Water resources are not evenly distributed geographically
or temporally. Some regions have abundant water resources, while others face
chronic shortages. Additionally, seasonal variations and changing precipitation
patterns due to climate change exacerbate water distribution inequalities.

e Groundwater Depletion : Many areas rely heavily on groundwater for drinking
water and irrigation. Over-pumping of groundwater is widespread, leading to the
depletion of aquifers. This has serious long-term consequences, including land
subsidence, reduced water quality, and a diminishing buffer against drought.

e Water Quality : Water quality issues, including contamination by pollutants,
industrial runoff, and inadequate wastewater treatment, threaten the availability
of clean and safe drinking water. Poor water quality contributes to waterborne
diseases and environmental degradation.

e Climate Change Impact : Climate change is altering precipitation patterns,
increasing the frequency and severity of droughts and floods, and causing shifts in
snowmelt timing. These changes have profound implications for water availability
and exacerbate water stress in many regions.

e Rivers and Ecosystems : Many rivers and freshwater ecosystems are under stress
due to dam construction, water diversion, and over-extraction. These alterations
disrupt natural flow regimes, harm aquatic ecosystems, and impact the services
they provide, such as fisheries and flood control.

e WaterUseinAgriculture: Agriculture is a major consumer of freshwater resources,
accounting for a significant portion of global water withdrawals. The inefficient use
of water in agriculture exacerbates water scarcity and raises questions about
sustainable agricultural practices.

e Urbanization and Industrialization: Rapid urbanization and industrial growth lead
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to increased water demand in cities and industrial centers. This often results in
competition for water resources between urban, industrial, and agricultural
sectors.

Water Stress in Mega-Cities : Many of the world's largest cities, often situated near
coastlines or in arid regions, face severe water stress. Expanding populations and
limited access to freshwater sources strain the capacity to provide safe drinking
water and sanitation services.

Water Governance and Management : Effective water governance and
management are essential for addressing these challenges. However, in many
regions, governance structures are inadequate, leading to misallocation of
resources, inefficientuse, and disputes over water rights.

Addressing these water resource challenges requires a multifaceted approach that
includes sustainable water management practices, improved infrastructure,
conservation efforts, and measures to adapt to changing conditions. Moreover,
international cooperation and integrated water resource management strategies are
essential to ensure equitable and sustainable access to water resources for all.

4.The challenges of Global food security: -

According to a UN report on water and food security, several critical challenges
threaten global food security:

Water Scarcity : A significant portion of the world's population depends on
agriculture for livelihood and sustenance. However, water scarcity is increasingly
affecting agricultural productivity. Competition for limited water resources from
various sectors, including industry and urban areas, further exacerbates this
challenge.

Climate Change: Changing precipitation patterns, more frequent and severe
droughts and floods, and rising temperatures due to climate change directly impact
crop yields and livestock health. Extreme weather events can lead to crop failures
anddisruptfood supply chains.

Soil Degradation : Unsustainable agricultural practices, such as overuse of
fertilizers, pesticides, and intensive monoculture farming, degrade soil quality
over time. This diminishes the land's capacity to produce food and necessitates
more resources to maintainyields.

Biodiversity Loss : Declining biodiversity threatens food security as it reduces
genetic diversity in crops and makes them more susceptible to diseases and pests.
Loss of pollinators like bees also affects crop pollination.

Food Waste : A significant portion of food produced is lost or wasted during
production, distribution, and consumption. Reducing food waste is essential to
improving food security.
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Addressing these challenges requires holistic and sustainable approaches to
agriculture, water resource management, and climate change mitigation and
adaptation. The UN report underscores the importance of integrated policies and
international cooperationto ensure aresilientand secure global food supply.

5.Climate change and agriculture: -

Climate change and agriculture are intricately connected, with climate change
significantly impacting the agricultural sector and, conversely, agriculture playing a
key role in contributing to climate change. This relationship is multifaceted and
underscores the importance of addressing climate change for the sustainability of food
production and global food security.

e Altered Weather Patterns: Climate change is leading to shifts in weather patterns,
including changesin temperature, precipitation, and the frequency and intensity of
extreme weather events. These changes can disrupt planting and harvesting
schedules, reduce crop yields, and damage livestock.

e Increased Heat Stress : Rising temperatures can cause heat stress in crops and
livestock, affecting their growth and productivity. Certain crops, like wheat and
maize, are particularly sensitive to temperature increases, which can lead to
reduced cropyields.

e Altered Pest and Disease Patterns : Climate change can influence the distribution
and behaviour of pests and diseases that affect crops and livestock. Warmer
temperatures can extend the range of pests, allowing them to thrive in new areas
andinfestcrops.

e Water Scarcity : Changes in precipitation patterns and increased evaporation can
lead to water scarcity, affecting irrigation for agriculture. Droughts can reduce crop
yields and the availability of water for livestock.

e Lossof Biodiversity: Climate change can disrupt ecosystems, leading to changesin
the distribution of plant and animal species. Loss of biodiversity can impact
pollinators, which are crucial for many crops.

e Emissions from Agriculture : Agriculture contributes significantly to greenhouse
gas emissions, primarily through the release of methane from enteric fermentation
in livestock, nitrous oxide from fertilizer use, and carbon dioxide from land-use
changes such as deforestation. These emissions exacerbate climate change.

e Feedback Loops : Climate change can create feedback loops in agriculture. For
example, as temperatures rise and crops become less productive, farmers may
increaseirrigation, leading to further water scarcity and increased energy use.

Addressing the relationship between climate change and agriculture is vital for global
food security. Mitigation efforts, such as reducing greenhouse gas emissions from
agriculture and transitioning to more sustainable farming practices, are necessary to
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limit the impact of climate change on agriculture. Additionally, adaptation strategies,
such as developing drought-resistant crops and improving water management, are
essential for buildingresilience in the face of changing climate conditions.

6. Water Resources, Food Security, and Climate Change Nexus: Challenges

The nexus of water resources, food security, and climate change presents a complex
web of challenges that demand immediate attention.

Growing Water Scarcity : Increasing global demand for water, coupled with the
uneven distribution of freshwater resources, leads to water scarcity in many
regions. This scarcity is exacerbated by climate change-induced shifts in
precipitation patterns and more frequent droughts, putting pressure on
agriculture's ability to secure water for irrigation.

Agricultural Impact on Climate : Agriculture is a major contributor to greenhouse
gas emissions through practices like enteric fermentation in livestock, synthetic
fertilizer use, and deforestation. These emissions exacerbate climate change,
creating afeedback loop where a changing climate further stresses agriculture.

Climate-Induced Crop Loss : Altered weather patterns, rising temperatures, and
extreme weather events adversely affect crop yields. Crops become more
susceptible to heat stress, pests, and diseases, jeopardizing food production and
food security.

Water Quality Issues : Climate change can intensify water quality problems,
affecting both drinking water and agricultural water sources. Increased pollution
and higher temperatures can compromise the safety and availability of water
resources.

Impact on Livestock : Livestock are sensitive to temperature changes and heat
stress, reducing their productivity. Climate-induced shifts in vegetation also affect
grazing patterns and food sources for livestock.

Vulnerability of Smallholders : Small-scale farmers, often in regions most
vulnerable to climate change, face challenges adapting to new climate realities.
They lack the resources and technology to mitigate risks effectively.

Global Food Trade Disruptions : Climate change can disrupt global food supply
chains by causing crop failures and limiting food exports from affected regions.

Water-Energy-Food Nexus : The interconnection between water, energy, and food
systems exacerbates challenges. Agriculture consumes significant energy for
irrigation and processing, while energy production and water availability are
closely linked.

Addressing these challenges necessitates a multifaceted approach. Sustainable
agricultural practices, efficient water management, climate-resilient crop varieties,
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and global cooperation are essential components of a comprehensive strategy to
ensure food security in a changing climate. Failure to act could lead to food shortages,
rising food prices, and increased vulnerability for millions of people worldwide.

7.Theimpact of water scarcity, food, and climate change inIndia; ata glance: -

India's complex nexus of water scarcity, food security, and climate change poses
significant challenges, especially for its large population and agrarian economy. With
over abillion people to feed, India's agricultural sector is not only a source of livelihood
for millions but also a linchpin of its food security. However, the sector is increasingly
susceptible to the adverse impacts of climate change, including erratic weather
patterns, extreme events, and rising temperatures. These factors jeopardize crop
yields and livelihoods, leading to food shortages and malnutrition issues.

Water Scarcity:

e Groundwater Depletion : India is the largest user of groundwater globally,
primarily for irrigation. Excessive pumping of groundwater has led to its depletion
in several regions, For example- The Indus Basin aquifer, shared by Pakistan and
India, is crucial for irrigated agriculture in both countries. Excessive pumping for
irrigation, especially in Punjab, has led to a substantial decline in groundwater
levels. This depletion poses risks to food production and water availability for
millions of people.

e Erratic Monsoons : Climate change has disrupted India's monsoon patterns,
leading to uneven distribution of rainfall. This results in water scarcity in some
areas and flooding in others, affecting crop yields and water availability. In 2021,
India experienced uneven monsoon rainfall distribution, which had significant
impacts on various regions: Rajasthan and parts of Gujarat, faced prolonged dry
spells and water scarcity. In contrast, southern states like Kerala and Karnataka
experienced above-average rainfall, leading to flooding and landslides. These
extreme rainfall events caused displacement, damage to infrastructure, and
agricultural losses.

e Interstate Water Disputes : Water scarcity has led to disputes between Indian
states. For example, the Cauvery River dispute between Karnataka and Tamil Nadu
highlights the challenges of equitable water allocation. Similarly, Delhi, Haryana,
and Uttar Pradesh have had disputes over the allocation of Yamuna River waters.
The issue primarily revolves around Delhi's water needs and its impact on
downstream states.

Food Security:

e Crop Yield Variability : Climate change impacts crop yields through extreme
weather events, heatwaves, and changing rainfall patterns. For example, in 2020,
Bihar and Uttar Pradesh faced prolonged dry spells, leading to reduced paddy
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production. These states are major rice-producing regions, and the water stress
during critical growth stages led to yield losses. Cotton-producing states like
Maharashtra experienced rainfall variability. Excessive rainfall in some cotton-
growing regions resulted in crop damage, while drought in others impacted cotton
yields.

e Vulnerable Agriculture: A large portion of India's population relies on agriculture

for livelihoods. Vulnerable smallholder farmers are at risk due to climate-related
crop failures, impacting their food security. For example-In May 2020, Cyclone
Amphan struck West Bengal, causing widespread damage to crop and agricultural
infrastructure. Smallholder farmers, particularly those in the Sundarbans region,
lost their livelihoods as rice, betel leaves, and fisheries were severely impacted.
The cyclone disrupted their food supply and income sources.

e Malnutrition: Food security challenges contribute to malnutrition issues,

particularly among marginalized communities. Climate change-induced food
shortages exacerbate these problems. For example- The Bundelkhand region in
northern India, which spans across parts of Uttar Pradesh and Madhya Pradesh, has
experienced recurrentdroughts, erratic monsoons, and crop failures due to climate
change. This region is home to numerous marginalized communities and
smallholder farmers who heavily depend on rain-fed agriculture for their
livelihoods and food security.

Climate Change:

e Glacial Retreat : Himalayan glaciers are retreating due to rising temperatures,

affecting water resources for millions of people in northern India. For example-
Himalayan glaciers, like Gangotri, are melting due to rising temperatures. This
impacts the Ganga River, a lifeline for northern India. Reduced glacier melt means
less water for agriculture, drinking, and hydropower. It also affects ecosystems and
can lead to water conflicts. Mitigation efforts and climate-resilient water
managementare crucial to address these challenges.

Heatwaves : Increasing heatwaves have health and agricultural implications. In
2019, India experienced an intense and prolonged heatwave that affected many
parts of the country. Temperatures soared above 45 degrees Celsius in several
regions, especially in northern and central India. Agriculture suffered as well, with
crop failures and reduced yields due to extreme heat stress.

Sea Level Rise : Coastal regions, including Mumbai and Kolkata, are vulnerable to
sea-level rise, threatening infrastructure, and agricultural land. Similarly,
Agriculture and aquaculture are vital sources of income and food for communities
in the Sundarbans. Rising sea levels have led to the intrusion of saltwater into
agricultural fields, rendering them unsuitable for traditional rice cultivation. This
hasresulted indeclining crop yields and increased food insecurity.
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e Extreme Weather Events : India faces more frequent and severe cyclones, such as
Cyclone Amphan, which disrupt food production and displace communities.
Another example is the devastating floods in the southern state of Keralain 2018
and 2019 damaged rice paddies and other crops, affecting food production. The
floods also disrupted transportation, leading to food supply issues in the region.

8. The impact of water scarcity, food, and climate change at the global scale; at a
glance:

Water Scarcity:

e Depletion of Aquifers : Excessive groundwater pumping for agriculture and urban
use has led to the depletion of aquifers in various parts of the world, resulting in
long-term water scarcity. for example- The Ogallala Aquifer, located beneath the
Great Plains of the United States, is one of the world's largest groundwater sources.
However, decades of intensive irrigation for agriculture have led to significant
depletion. In parts of Texas, Oklahoma, and Kansas, water levels have dropped
dramatically, threatening the sustainability of agriculture in the region.

e Conflict and Migration : Water scarcity can exacerbate conflicts over water
resources and force people to migrate in search of water, contributing to regional
instability and global migration challenges. For example, disputes and conflicts
over the sharing of the Nile River's waters have arisen among countries in the Nile
Basin, including Egypt, Sudan, and Ethiopia. The construction of the Grand
Ethiopian Renaissance Dam (GERD) on the Nile has exacerbated these tensions,
raising concerns about future regionalinstability and potential migration.

e Economic Impacts : Water scarcity hampers industrial and agricultural
productivity, leading to economic losses and potential food price hikes in the
global market. For example- Wheat is a staple food crop worldwide. Droughts in
major wheat-producing countries, such as Russia and Australia, have led to reduced
wheatharvests.

Food Security:

e Crop Yield Reduction: Climate change-induced extreme weather events, such as
droughts and floods, can reduce crop vyields, leading to food shortages and
increased global food prices. For example- Australia, a major exporter of wheat,
barley, and other grains, faced prolonged drought conditions in 2019 and 2020.
These droughts significantly reduced crop yields, leading to decreased exports and
contributing to global shortages of certain grains. Prices for Australian wheat and
barley onthe global marketincreased as aresult.

e Malnutrition and Health Issues: Food security challenges contribute to
malnutrition and health problems, particularly in vulnerable populations, with far-
reaching global health implications. For example- Persistent food insecurity in
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many Sub-Saharan African countries has contributed to high rates of malnutrition,
particularly among children. Chronic malnutrition, characterized by stunted
growth, weak immune systems, and cognitive impairments, can have lifelong
health consequences. This region also faces food-related diseases like kwashiorkor
and marasmus due toinadequate access to nutritious food.

e Global Food Trade: Climate-related disruptions in food production can impact

global food trade, affecting supply chains and food availability in various regions.
Brazil, the world's largest coffee producer and exporter, faced severe frosts and
droughtsin 2021. These extreme weather events damaged coffee crops, leading to
concerns about reduced coffee exports and potential impacts on global coffee
prices.

Climate Change:

e Rising Temperatures: Global temperature rise affects ecosystems, agriculture, and

food production. It can also intensify heat waves, affecting human health and
labour productivity. For example- In late June 2021, the Pacific Northwest region of
North America, including parts of the United States and Canada, experienced an
unprecedented and prolonged heatwave. Record-breaking temperatures soared
well above 100 degrees Fahrenheit (37.8 degrees Celsius). This extreme heat had
several significantimpacts:

Sea Level Rise: Rising sea levels threaten coastal regions and can lead to the
displacement of communities and damage to infrastructure, with global economic
repercussions. For example- Miami Beach, located in Florida, has been grappling
with the impacts of sea-levelrise and coastal flooding for several years. This coastal
city is particularly vulnerable due to its low-lying topography and proximity to the
Atlantic Ocean. experiences sunny-day flooding, where high tides and rising sea
levels lead to recurrent flooding of streets, neighbourhoods, and properties. Even
withoutheavy rainfall, seawater enters streets during high tide events.

Extreme Weather Events: Increased frequency and severity of extreme weather
events, like hurricanes and wildfires, disrupt food production and supply chains
globally.In August 2021, Hurricane Ida made landfallin the southern United States,
causing widespread flooding and power outages. The storm impacted agriculture
in Louisiana, a major producer of crops like soybeans, rice, and sugarcane. Flooding
and infrastructure damage disrupted supply chains, affecting the availability of
these crops.

Biodiversity Loss: Climate change accelerates biodiversity loss, impacting
ecosystems and reducing genetic diversity in crops and livestock. For example- The
Great Barrier Reef, the world's largest coral reef system, has been severely affected
by climate change-induced factors, including rising sea temperatures and ocean
acidification. All these have caused mass coral bleaching events, weakened corals,
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and can lead to their death. The loss of coral cover and the degradation of reef
habitats have cascading effects on the entire ecosystem, leading to a decline in
biodiversity.

Innovative solutions, and proactive policies to ensure a sustainable future.

Here are some innovative solutions and proactive policies that can help ensure a
sustainable future in the face of challenges related to water resources, food security,
and climate change:

Clima te-Resilient Crop Varieties: Invest in research and development to create
and promote the adoption of climate-resilient crop varieties that are more
adaptable to changing weather patterns and require less water.

Precision Agriculture: Promote precision agriculture techniques that utilize data,
sensors, and technology to optimize crop yields, reduce water usage, and minimize
environmentalimpacts.

Agroforestry: Encourage agroforestry practices, which involve planting trees
alongside crops. This helps improve soil health, enhance water retention, and
diversify income sources for farmers.

Rainwater Harvesting: Implement rainwater harvesting systems at various scales,
from household-level to large-scale reservoirs, to capture and store rainwater for
agriculturaland domesticuse during dry periods.

Desalination Technology: Invest in sustainable desalination technologies to
provide fresh water in regions facing extreme water scarcity, particularly coastal
areas.

Eco-Friendly Farming: Promote organic farming practices that reduce chemical
pesticide and fertilizer use, enhance soil health, and decrease the carbon footprint
of agriculture.

Crop Rotation and Diversification: Encourage crop rotation and diversification to
improve soil fertility, reduce pest pressures, and enhance overall ecosystem
resilience.

Payment for Ecosystem Services: Develop policies that reward farmers and
landowners for implementing practices that benefit ecosystems, such as
reforestation, wetland restoration, and habitat preservation.

Water Trading and Pricing: Establish water trading systems and pricing
mechanisms that incentivize efficient water use and allocation while ensuring
equitable access.

Climate-Resilient Infrastructure: Invest in climate-resilientinfrastructure, such as
flood defenses, irrigation systems, and energy-efficient transportation networks,
to protect against extreme weather events and support sustainable agriculture.
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Education and Capacity Building: Launch educational programs and capacity-
building initiatives to empower farmers and communities with knowledge and
skills for climate-smartagriculture and sustainable water management.

International Cooperation: Collaborate with neighbouring countries and
international organizations to manage shared water resources and address climate
change impacts thattranscend borders.

Sustainable Fisheries Management: Implement science-based policies for
sustainable fisheries management to protect marine ecosystems and ensure a
consistent supply of seafood.

Circular Economy: Promote a circular economy approach in agriculture, minimizing
waste, and maximizing resource efficiency through practices like composting and
recycling.

Innovation and Research Funding: Allocate resources to support innovation,
research, and development in agriculture, water management, and renewable
energy technologies that contribute to sustainability.

Carbon Farming: Encourage carbon farming practices that sequester carbon in
agricultural soils, mitigating climate change while improving soil health.

Climate-Resilient Livestock Farming: Support livestock farming practices that
reduce methane emissions, improve animal welfare, and increase the resilience of
livestock to climate stressors.

Food Waste Reduction: Develop policies and incentives to reduce food waste at the
production, distribution, and consumption levels, thus conserving resources and
reducing greenhouse gas emissions.

Sustainable Urban Planning: Implement sustainable urban planning policies that
promote local food production, reduce food transportation emissions, and enhance
urbanresilience to climate impacts.

Regenerative Agriculture: Advocate for regenerative agricultural practices that
restore soil health, enhance biodiversity, and sequester carbon, contributing to
sustainable food production.

These innovative solutions and proactive policies can play a significant role in building
a more sustainable future by addressing the complex challenges posed by the water-
food-climate nexus. They require collaboration among governments, businesses,
communities, and civil society to ensure their successfulimplementation.
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NAGAR VAN YOJANA

A BEACON OF HOPE FOR URBAN
BIODIVERSITY IN BIHAR

With increasing urbanization in India, particularly in

states like Bihar, the pressure on natural ecosystems Asst. Professor
within city limits is growing rapidly. The Nagar Van Yojana P.G. Dept. of Geography
(Urban Forest Scheme), launched in 2020 by the Ministry AN. College, Patna

of Environment, Forest and Climate Change (MoEFCC), is a
policy intervention aimed at restoring urban ecological
balance by establishing forests in urban areas. This article
examines the significance, implementation, and
outcomes of the Nagar Van Yojanain Bihar. It also analyses
the critical role played by the Nagar Van Yojana in
achieving the UN Sustainable Development Goals (SDGs)

at the local level. The article is based on secondary data Dr. Prerna Bharti
using official data of government reports, case studies, Asst. Professor
and field reports to highlight its role in promoting urban P.G. Dept. of Geography
biodiversity and ecosystemresilience. Patna University, Patna

U rban forestry, Nagar Van Yojana, Bihar, urban biodiversity, climate resilience, UN
Sustainable Development Goals.

Introduction
Urbanizationand Ecological ChallengesinIndia

India is undergoing an unprecedented phase of urbanization. The urban
population in the country is expected to reach 600 million by 2031, up from 377
million in 2011 (Ministry of Housing and Urban Affairs, 2020). This demographic shift
has profound environmental implications, including reduced green cover, higher
pollution levels, urban flooding, and loss of biodiversity. Urban ecosystems, once rich
in native flora and fauna, are increasingly being replaced by impervious surfaces, heat
islands, and ecologically sterile environments.

Urban green spaces play a crucial role in mitigating these effects. Studies have
shown that urban forests can reduce air pollutants, moderate temperatures, recharge
groundwater, and enhance the psychological well-being of urban residents (Pandey et
al., 2022). However, the per capita availability of green space in Indian cities is
abysmally low —less than 5 square 2
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meters per person in many metropolitan areas, compared to the World Health
Organization's recommendation of 9 square meters (World Health Organization,
2016).

The Urban Context of Bihar

Bihar presents a particularly challenging case. Although predominantly rural, its
urban centres, particularly Patna, Gaya, Muzaffarpur, and Bhagalpur, are expanding
rapidly. According to the Bihar Economic Survey 2022-23, urbanization in the state has
increased from 11.3% in 2001 to nearly 14% by 2011, with even steeper growth
projectedin the current decade (Government of Bihar, 2023). Yet, green spaces in cities
remain highly limited. As per remote sensing data from ISRO's Bhuvan platform, cities
like Patna lost over 35% of their green cover between 2000 and 2020 (ISRO, 2022).

In response to these challenges, the Nagar Van Yojana, launched on World
Environment Day 2020, by the Ministry of Environment, Forest and Climate Change
(MoEFCC), Government of India is a policy intervention aimed at restoring urban
ecological balance by establishing forests in urban areas. The scheme is aimed at
creating more than 500 urban forests across India, including in Bihar. This initiative
aligns with India's broader goals under the National Biodiversity Action Plan, Smart
Cities Mission, and international climate commitments under the Paris Agreement.

In the context of Bihar, where rapid urban expansion threatens to erode ecological
integrity and biodiversity, the Nagar Van Yojana serves as a transformative initiative
aligned with the United Nations Sustainable Development Goals (SDGs). By
establishing urban forests in cities such as Patna, Gaya, and Muzaffarpur, the scheme
advances SDG 11 (Sustainable Cities and Communities), creating accessible green
spaces that enhance urban livability and environmental quality. It contributes to SDG 3
(Good Health and Well-being) by mitigating air pollution, reducing heat stress, and
offering spaces that promote mental and physical well-being. Furthermore, these
green buffers support SDG 6 (Clean Water and Sanitation) by improving groundwater
recharge and reducing urban runoff. The urban forests' ability to act as carbon sinks and
regulate local temperatures directly supports SDG 13 (Climate Action), while the use of
native species and the revival of degraded land contribute to SDG 15 (Life on Land),
promoting conservation and restoration of local biodiversity.

This article examines the implementation of the Nagar Van Yojana in Bihar,
analyzing its ecological, social, and policy implications. It presents quantitative data
and provides recommendations forimproving urban forestry efforts in the state.

OVERVIEW OF NAGAR VAN YOJANA
Objectives of the scheme
The Nagar Van Yojanais aimed at:

e C(Creatinggreenspaceandanaestheticenvironmentinanurbanset-up.
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e Creating awareness about plants and biodiversity and developing environmental
stewardship.

e Facilitating in-situ conservation of important flora of the region.

e Contributing to environmental improvement of cities by pollution mitigation,
providing cleaner air, noise reduction, water harvesting and reduction of the heat
island effect.

e Extending health benefits to residents of the city and
e Helpingcitiesbecome climate resilient
Structure and Funding

The scheme is implemented by State Forest Departments with support from Urban
Local Bodies (ULBs) and funding from the Compensatory Afforestation Fund
Management and Planning Authority (CAMPA). Both traditional afforestation
techniques and innovative models like the Miyawaki method are encouraged (MoEFCC,
2020). The Miyawaki method of afforestation has gained attention for its ability to
rapidly restore native forest ecosystemsin smallurban spaces. Developed by Japanese
botanist Dr. Akira Miyawaki, this technique involves densely planting a mix of
indigenous tree species—usually 30 to 50 species per site—closely spaced to mimic
the structure of a natural forest. These micro-forests grow 10 times faster, are 30 times
denser, and support 100 times more biodiversity than conventional plantations.

Urbanizationand Ecological Stressin Bihar
Bihar's urban centres are facing mounting ecological pressure.

Table 1: Urban Expansion and Tree Cover Decline

City Tree Cover (2000) Tree Cover (2020) Change (%) Avg. AQl 2023
Patna 15.8% 9.4% -40.5% 214 (Poor)
Gaya 13.2% 7.1% -46.2% 189 (Moderate)
Muzaffarpur 12.6% 6.4% -49.2% 201 (Poor)

(Data Source: ISRO-Bhuvan, 2022; Central Pollution Control Board [CPCB], 2023)

Urban tree cover across major cities in Bihar has witnessed a sharp decline over the past
two decades, reflecting the urgent need for restorative green infrastructure. According
to satellite-based estimates shown in Table 1, Patna's tree cover fell from 15.8% in
2000 to 9.4% in 2020, marking a 40.5% loss. Similarly, Gaya and Muzaffarpur
experienced declines of 46.2% and 49.2%, respectively. These reductions correlate
with deteriorating air quality levels, with Patna and Muzaffarpur recording average AQI
values of 214 and 201 in 2023—both categorized as "Poor" by the Central Pollution
Control Board (CPCB). Even Gaya, which maintained a slightly lower AQI of 189, fell
under the "Moderate" category, still raising health concerns. The declining green cover,
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combined with rising vehicular emissions, construction activity, and urban sprawl, has
exacerbated environmental stress in these cities.

Table 2: Urban Green Budget Allocation (FY 2022-23)

Ty GREEN BUDGET (CRORE) % OF ULB BUDGET
PATNA 6.8 1.3%
GAYA 4.2 1.0%
MUZAFFARPUR 3.5 0.9%

Source: Bihar Economic Survey, Government of Bihar, 2023 4

Despite the ecological stress faced by urban centers in Bihar, green budget allocations
by Urban Local Bodies (ULBs) remain disproportionately low (table 2). In the fiscal year
2023-24, Patna, the state capital, allocated only 6.8 crore, accounting for just 1.3% of
its total ULB budget. Gaya and Muzaffarpur followed with even lower shares—1.0%
and 0.9%, respectively. These limited investments in urban greenery and
environmental management highlight a significant gap between ecological need and
policy priority.

Nagar Van Yojana in Bihar: Implementation Status

As of 2024, Bihar has implemented six urban forest projects, covering a cumulative
area of 127 hectares and involving over 140,000 saplings.

Under the Nagar Van Yojana, Bihar has received central assistance totaling 443.7 lakh
between 2020 and 2024. The scheme offers financial support of 4 lakh per hectare for
the creation and maintenance of urban forests, encouraging the involvement of local
communities, NGOs, and educationalinstitutions.

Danapur Urban Forest (Patna)
® Area: 25 hectares of municipal wasteland.

e Flora: Native species including Neem (Azadirachta indica), Peepal (Ficus religiosa),
Kadamb (Neolamarckia cadamba), and Arjun (Terminalia arjuna).

e Outcome: Within two years, over 38 bird species were documented, and local air
quality improved by 8% (Bihar Forest Department, 2023).

Gaya Forest near Vishnupad
Focus: Sacred groves, Buddhist heritage flora.
Community Role: Buddhist monks, students, and volunteers led plantation drives.

Impact: Emergence of 22 new butterfly species in the urban zone (Zoological
Survey of India, 2023).

® Railway-Linked Urban Forest (Muzaffarpur)

® Innovation: Railway land repurposed for ecological restoration.
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e Support: Joint effort by East Central Railway and Forest Department.

e Ecological Services: Provides pollinator corridors and reduces urban heat island
effect.

The Bihar Department of Environment, Forest, and Climate Change has developed six
urban forest sites across five districts in the state. In Gaya Ji, the revered Brahmayoni
Hill has been transformed into a vibrant urban forest, blending ecological restoration
with cultural heritage. Bhagalpur, often referred to as the silk city of Bihar, now houses a
restored green lung at Jayaprakash Udyan, providing residents with an accessible and
ecologically rich public space. In the southern district of Banka, an urban forest has
been developed at Supaha, creating a much-needed biodiversity zone in a semi-urban
setting. Gopalganj has added to its green 5 infrastructure through afforestation efforts
at Thawe, while Rohtas district has established two significant forested
areas—Shaheed Sanjay Singh Park and the park at Dehri-on-Sone.

Figure 1: Bihar's first urban forest developed in Brahmayoni Hill, Gaya Ji
Photo Source: ETV Bharat

Urban forests, such as those developed under the Nagar Van Yojana in Bihar, play a
crucial role in enhancing biodiversity within fragmented cityscapes. These green
patches act as microhabitats that support a variety of species including pollinators like
bees and butterflies, avian fauna such as bulbuls, parakeets, and mynas, and even
urban-adapted mammals like squirrels and civets. By preserving native plant species
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and providing food, shelter, and breeding grounds, these forests help sustain
ecological networks disrupted by urbanization. Beyond biodiversity, urban forests also
offer significant climate regulation and carbon sequestration benefits. According to a
study by The Energy and Resources Institute, New Delhi (TERI, 2021), each hectare of
urban forest can absorb approximately 6.5 metric tonnes of CO2 annually, reduce
particulate matter (PM2.5) concentrations by up to 20%, and lower local temperatures
by 2-4°C, providing natural cooling in heat-prone urban regions. These functions are
especially critical in cities like Patna and Muzaffarpur, where air quality regularly falls
into the "poor" category. Additionally, urban forests foster psychological well-being
and social cohesion. Research by Pandey et al. (2022) highlights how access to green
spaces promotes stress reduction, opportunities for physical activity, and social
inclusion, especially in densely populated and socio-economically diverse urban
neighbourhoods. Thus, the ecological and social dividends of the Nagar Van Yojana
extend far beyond aesthetics, offering a multi-functional solution to urban challenges
inBihar.

Crucially, the Bihar State Biodiversity Board (BSBB) plays a pivotal role in ensuring
that the plantations under the Nagar Van Yojana are ecologically appropriate and
biodiverse. The Board provides technical guidance on the selection of indigenous plant
species, monitors the ecological impact of urban forestry initiatives, and helps prepare
People's Biodiversity Registers (PBRs) in collaboration with local communities and
urban bodies. This ensures that the forests not only serve environmental functions but
also preserve the traditional ecological knowledge and biological heritage of the
region.

However, the implementation of the Nagar Van Yojanain Bihar faces several critical
challenges that hinder its full potential. A foremost obstacle is the availability of
suitable urban land, as much of it is either encroached upon or earmarked for
infrastructural development, leaving limited space for afforestation. Even when land is
identified, securing it for long-term ecological use becomes a bureaucratic hurdle.
Secondly, budgetary constraints significantly affect the success of these projects.
Whileinitial fundingis often provided for plantation, insufficient maintenance budgets
compromise the survival of saplingsin the crucial early years, especially in the absence
of community stewardship or local monitoring systems. Moreover, climate-related
vulnerabilities pose a serious threat: increasing temperatures, prolonged dry spells,
and erratic rainfall patterns—now frequent across Bihar—endanger the growth and
health of newly planted trees. Finally, the scheme is also challenged by limited
institutional capacity. Many urban local bodies in Bihar lack access to trained urban
foresters, ecologists, and landscape planners, which affects species selection,
plantation design, and long-term ecological management. Addressing these structural,
financial, climatic, and human resource gaps is essential for the sustained impact of
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urban forestry efforts under the Nagar Van Yojana.

Policy Recommendations

1. Green Master Plans should be mandatory for all cities above 1 lakh population.

2. Eco-budgeting: Cities must allocate at least 3% of their annual budget to green
infrastructure.

3. Public-private partnerships for funding and maintaining Nagar Vans.

4. Digital Monitoring through GIS and citizen science apps.

5. Capacity building for urban foresters, ecologists, and landscape planners.

6. Ecological Literacy in schools to foster long-term stewardship.

Conclusion

The Nagar Van Yojana holds transformative potential for Bihar's urban landscape.

With the twin crises of climate change and biodiversity loss looming large, such green
interventions serve not only ecological but also social and health-related objectives.
By making green infrastructure a cornerstone of urban planning, Bihar can lead the way
in climate-resilient development, offering its citizens a cleaner, greener, and more
liveable urban future.
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The POSITION OF WOMEN in

Indian Society after Independence

In an increasingly interconnected world, the nexus of
water resources, food security, and climate change

poses multifaceted challenges that demand urgent Kausar Tasneem
attention. The competition for restricted water Assistant Professor
resources increases as agriculture, industry, and Dept. of Political Science
urbanization intensify, intensified by shifting AN. College, Patna

precipitation patterns driven by climate change.

India is a country with boast its glorious heritage, where woman has not only

enjoyed the equal status but has been described in the scriptures as more than the
better half, which she lost with the passage of time. At present it has become necessary
for the Government to create special laws and enforce those rigorously to give the
desired social and economic status to this impoverished sex. In fact the problem is
deep rooted as to be found in any patriarchal society of which India is a living example
where males generally dominate and women are trailing in a subordinate position
though they shoulder major responsibilities. Efforts need to revive their glory and
honour by removing the inequality and imbalance they are facing in the society.

Women form a vital but vulnerable section of the society. She is a pivot round
which the whole family revolves. Family is considered the cradle of the society. During
Rig-Vedic period women enjoyed a status of equality with men. She along with men
received education, participated in assemblies and debates, studied Vedas and
performed sacrifices along with their husbands.

Traditionally being a patriarchal society, women have secondary role to play in
every household in India. However, issues related to welfare of women have always
been a priority among policy makers since independence, though the path has
witnessed repositioning with time and as per the requirement from the Fifth Five Year
Plan(1974-78)onwards, there has been aremarkable shiftin the approach towomen s
issues from welfare to development. India has also endorsed various global efforts as
the the Mexico Plan of Action (1975), the Nairobi Forward Looking Strategies (1985),
Convention on Elimination of All Forms of Discrimination Against Women (CEDAW) in
1993, the Beijing Declaration as well as the Platform for Action (1995) and the
Outcome Document adopted by the UNGA Session on Gender Equality and
Development and Peace for the 21st century. In this background, the paper discusses
status of women empowerment in India and its status at the international spectrum
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with regard to achievement of SDG Goal 5 of the United Nations by 2030.

Women have been an integral part of India's culture and society since ancient
times. However, the status of womenin India has been a topic of debate and concern for
many years. Despite the progress made in recent years, there are still many challenges
thatwomeninIndiaface today.

Progress and Achievements

In recent years, there have been many positive developments in India's efforts to
empower women. The government has implemented several programs and policies
aimed atimproving women's health, education, and economic opportunities. There has
been a significantincrease in the number of women participating in the workforce, and
women have achieved high positions in various fields, including politics, business, and
entertainment.

Challenges and Struggles

Despite these achievements, women in India still face significant challenges. Gender
discrimination, violence against women, and unequal pay continue to be major issues.
Female foeticide and infanticide, particularly in rural areas, remain a significant
concern. Women's safety and security are also a significant issue, with many incidents
of sexual harassment and assault reported each year. Women in India have been
granted various legal rights over the years to promote gender equality and protect
their interests. Here are some of the most important legal rights that women in India
have:

Right to equality

Article 14 of the Indian Constitution guarantees the right to equality to all citizens,
regardless of their gender.

Right to education

The Right of Children to Free and Compulsory Education Act, 2009, makes it mandatory
forallchildren,including girls, between the ages of 6 and 14 to receive education.

Right towork

The Equal Remuneration Act, 1976, ensures that men and women receive equal pay for
the same work.

Right against sexualharassment

The Sexual Harassment of Women at Workplace (Prevention, Prohibition, and
Redressal) Act, 2013, provides a framework for addressing complaints of sexual
harassmentatthe workplace.

Right to property

The Hindu Succession Act, 1956, was amended in 2005 to give equal inheritance rights
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to daughtersin Hindu families.
Right to marriage and divorce

The Hindu Marriage Act, 1955, gives women the right to seek divorce on various
grounds, including cruelty and adultery.

Right to health

The Maternity Benefit Act, 1961, provides women with paid maternity leave and other
benefits during pregnancy and childbirth.

Rightagainst domesticviolence

The Protection of Women from Domestic Violence Act, 2005, provides legal protection
towomen from physical, emotional, and verbal abuse by their spouses or relatives.

Overall, while womenin India have come along way in terms of legalrights, there is still
a lot of work to be done to ensure full gender equality and protection from
discrimination and violence.

The Way Forward

To address these challenges and improve the status of women in India, there needs to
be a concerted effort from all sectors of society. The government needs to continue to
implement policies that promote women's health, education, and economic
empowerment. There needs to be a greater focus on gender sensitization and
education atall levels of society. The media also has arole to play in promoting positive
messages aboutwomen and combating gender stereotypes.

Conclusion

In conclusion, the status of women in India has improved significantly in recent years,
but there is still a long way to go. It is essential to recognize the achievements made so
far and continue to work towards a more equitable and just society for women. By
addressing the challenges that women in India face and promoting gender equality, we
can ensure that women can fully participate in all aspects of life and contribute to the
development of the country.

T Ty Ty T xS <} A e —

TR



- opmwR 74
HRd Tl dYEl oIme
STT-IR—ID Dl Dol

LR BIER BT ASHIRID SN AR IS B 3R
¥ ¢a aR P TRE 21 3 femos B w9 F 1952 F gE SAx
IS g AN 1988 TP THIST B AT & fore wwfa

g 3 Pt ifaria B FwE TR Rien o1 3™ 71 9
UM AT REVT §RT fUSs! $ e 3EwR vaH BTl

T I 9 ol ST T &, &9 el kel ot ste T E

RIS P ALY T h g, el A AT §oTH T 7

& ik ST 9 89, ¢, snfem, fier &Y I @ WR TR
a1 e 3 ge & daM T €, &9 9 7 Bl ST 9 &

T8 URhAT 3T & fael # HUR STaR GRT e Fa =l GUTH H Fagad ey biddl di &
SIS B SR Y 3 STAT 9 2024 B R o1 GRT YR BT 48R 5 BT &
el AFad &1 T €1 I8 39 9 R Aeas IRerad &f FHE &, e wwla wa
3TOT STiae ot YT B T B RIER TR U5 IR 4T 30! STIEIE & ¥ H 98] TR B BigT|
T 3Ta GRT BIS! T IISTNicreh @ AT Yot ol FoRTeTd 3 e & | aver: By STy fareteror
gfcrH & &t Afeh | T2 [98R I159 & & IR J0HA! 9T U6 IR 3U-H&IHA! Ua R e
EU| HYX BB FHTSTATE! TR ¥ I3 & 3101 T Siia § 9 &8 mieat § 38 aifee 3 IRy
I FATSTaTel faaReRT o= € snenRa &1 HUR 37 7 3 R 7 Rygidl 3 w4t awsitar T8t
foa | <amer &) 39! et @ R A Had AT 1 & |

BUL STGR BT T 24 T 1924 B G Tl (Feferm & FazeigR forem) & fitfrar
d H G| 1 I H YR T B A1 - ST ST 2| J TGerne SR qei IAGETRT adl dr
Fa= &1 3 e wid fam & e 31 ST U gaTH (A1) & Ff B R’ A1 HUR
BIHR H TR BIET B A &FFT faxa @ 27| 1930 B TS B JAMER A UG FHISATGT =i
ufed e %1 & HRIHH H B & AL | HYI WY Hd IR SR STERE 3G &h b | ad
e 8T =1 3991 3T 9 Y, A 3 faEagdsd del -dul | o R Imed st 3
AT 3T §T Fal o6 g7 F 7181 /1, 0 A BY &1 A I8 BYR & 3N 3 T GG A R
aTTARYT BT FTIT TR ¢l &’ ST 14 39 & 317 H 1938 H @) FETHe TRIGA & ged A
T 3TiaTer # |1 o & fore Tt feia Tifa & gatsil &l Siie & fofe Fagad Jg &l A0 &I |
T & RII gadi B A1 GRABIATT P 1Y FaTferd febdT| HYLT STR UgTs H 37e8 & e fawia
T a 3fdies aRTRIfCral # 4 3814 1940 # Hd ot wRier were Sioft # Tt foparm 3t 7ika &t
fawar | #fge wier 3ol 8 R RIFR STHIER §RT 370! TITHT ST T B SH1E 37 31091 R

TR



TEA B T e YL STER B NG A J5 U Al BUT B ®Y H yaaferd 81 T & 39 veara
d 33 DI UgTs o THO Dictsl GXH J AT 1942 H U0 DI UG & AHIG HRarar| g
RM YR BIE! 3iela 3 32 Wdadl IR ¥ Wi /1| STaudrer IR/ § IMHAER difgar
TRIY FHTSTATE! T 3 3MBYUT BT e X | $H AR U gRT e 3mmate e o fem e
315 B HRATS T W TR J 370 3T FHTSIAE! T & 1 T 13 HEN db TRR 2|
37Ad: 23 JTFEER1943 Bl I¢ MREAR PP GAT T AL HRTEYR o1 H @1 1| 31 i
TR B HROT J 28 AT 0% I8 4 &A1 DY | FaT 371a § 321+ fa%q & fafer wiferan a
faR®! - A1Ew, ENTE, AfFF, J1Ei g 3N &1 ugT| 3 FHTe/aTe, AadTe, Yo, GIeTd
ifirdare, YRR €2 sanfe fawal o Y e STHER! g1iR9e @t | 376 O FdaR 1945 H @1 25
HEN B I B De B ol Pl dIeR MY, d9 dd d TRUGd d difgd a1 & wa ¥ wid
TSI & fciiad 81 T & | BURT i 1945 | 1947 A d BN AIRICRT UTST Bl G {3767 §hT5
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POPULATION AND DEVELOPMENT WITH
REFERENCE TO INDIA AND BIHAR

The most shocking part is that the word, "population
control” has become untouchable in our country and
state although it should have been at the top of our all
agendas. There is, therefore, urgent need for manpower
planning in underdeveloped countries like India and a
least developed state like Bihar so that the standard of
living of our people increases reasonably.

Dr. Mrinalini

Asst. Professor

P.G. Dept. of Economics
AN. College, Patna

he consequences of population growth on economic development have attracted

the attention of economists ever since Adam Smith wrote his Wealth of Nations.
Adam Smith wrote, "The annual labour of every nation is the funds which originally
supply it with all the necessaries and conveniences of life". It was only Malthus and
Ricardo who raised an alarm about the effects of population growth on the economy.

Population growth adversely affects their economic development because the
faster population growth makes the choice more scarce between higher consumption
now and the investment needed to bring higher consumption in the future. Economic
development virtually depends upon investment. The adverse impact of explosive
population situation as prevailing in India and Bihar on economic development is
elaborated below:

Population and Per Capita Income : The effect of population growth on per capita
incomeisunfavourable. The growth of population tends to retard the per capitaincome
inthree ways:

(1 Itincreases the pressure of population on land;

(ii) It leads to a rise in cost of consumption goods because of the scarcity of the
factorstoincrease their supplies; and

(i11) It leads to a decline in the accumulation of capital because with increase in
family members, expensesincrease.

These adverse effects of population growth on per capita income operate more
severely if the percentage of children in the total population is high, as is actually the
caseinallthe Developing Countries of the world.

The per capita income for Bihar has increased from Rs. 21,750 in 2011-12 to Rs.
30,617 in 2018-19. Bihar has the lowest per capita income among the states in India
and it was only 33.1 per cent of the national average, Rs. 92,565 in 2018-19. The
nominal per capitaincome in the state is expected to be Rs. 59,637 with an increase of
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13.9 per cent over the previous year. After adjusting for increase in prices, the real per
capitaincome of the State is estimated to grow by 9.1 per centin 2022-23 to reach Rs.
35,119. This has been mainly due to very high population burden in Bihar as compared
to India. The burden of population can best be measured through density of population
which is 1,106 in Bihar against only 382 in India. The ratio of density of population in
Bihar to India comes to 34.5 percent which is quite similar to the ratio of per capita
income of Bihar to that of India (33.1%). Obviously there appears to be inverse
relationship between population growth and economic development.

Likewise, our India is also lagging behind many countries of the word mainly on
account of its heavy population pressure. This is substantiated by the data thrown
through the following table:

Countries by Income & Density

SL. No. Country Density of Income:US$
Population

1 India 412 2,010

2. China 143 9,771

3 France 118 50,152

4. USA 35 62,795

Source: World Bank

Population and Standard of Living : Some one of the important determinants of
the standard of living is the per capitaincome, the factors affecting per capitaincomein
relation to population growth equally apply to the standard of living. A rapidly
increasing population leads to anincreased demand for food products, clothes, houses,
etc. But their supplies cannot be increased in the short run due to the lack of factors,
like raw materials, skilled labour, capital, etc. Consequently, their costs and prices rise
whichraise the cost of living of the masses.

Hirschman is, however, of the view that "population pressure on living standards
will lead to counter-pressure, i.e., to activity, designed to maintain or restore the
traditional standard of living of the community" which "causes an increase in its ability
to controlits environmentand to organise itself for development".

Colin Clark also holds similar views when he writes that population growth "brings
economic hardship to communities living by traditional methods, but it is the only
force powerful enough to make such communities change their methods, and in the
long run transforms them into much more advanced and productive societies".

Thus the consequence of population growth is to lower the standard of living.

Population and Agricultural Development : In Developing Countries people
mostly live in rural areas. Agriculture is their main occupation. So with population
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growth the land-man ratio is distributed. Pressure of population on land increases
because the supply of land is inelastic. It adds to disguised unemployment and reduces
per capita productivity further. As the number of landless workers increases, their
wages fall. Thus low per capita productivity reduces the propensity to save and invest.
As a result, the use of improved techniques and other improvements on land are not
possible. Capital formation in agriculture suffers and the economy is bogged down to
the subsistence level.

The problem of feeding the additional population becomes serious due to acute
shortage of food products. These have to be imported which accentuate the balance of
payments difficulties. Thus the growth of population retards agricultural development
and creates anumber of other problems.

Population and Employment : A rapidly increasing population plunges the
economy into mass unemployment and underemployment. As population increases
the proportion of workers to total population rises. But in the absence of
complementary resources, it is not possible to expand jobs. The result is that with the
increase in labour force, unemployment and underemployment increase. A rapidly
increasing population reduces incomes, savings and investment. Thus capital
formation is retarded and job opportunities are reduced, thereby increasing
unemployment. Moreover, as the labour force increases in relation to land, capital and
other resources, complementary factors available per worker decline, and as a result
unemployment and underemploymentincrease. Developing Countries have a backlog
of unemployment which keeps on growing with a rapidly increasing population. This
tends to raise the level of unemployment manifold as compared with the actual
increasein labour force.

Population and Social Infrastructure : Rapidly growing population necessitates
large investments in social infrastructure and diverts resources from directly
productive assets. Due to scarcity of resources, itis not possible to provide educational,
health, medical, transport and housing facilities to the entire population. There is over-
crowding everywhere. As a result, the quality of these services goes down. "Larger
numbers mitigate against an improvement in the quality of the population as
productive agents.

The rapid increase in school-age population and the expanding number of labour
force entrants put ever-greater pressure on educational and training facilities and
retard improvement in the quality of education. Similarly, too dense a population or a
rapid rate of increase of population aggravates the problem of improving the health of
population". All this entails colossal investment.

Population and Labour Force : The labour force in an economy is the ratio of
working population to total population. Assuming 50 years as the average life-
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expectancy in an underdeveloped country, the labour force is in effect the number of
people in the age-group of 15-50 years. During the demographic transitional phase,
the birth rate is high and the death rate is on the decline. The result is that a larger
percentage of the total population is in the lower age-group of 1-15 years, and hence a
smaller percentage comprises the labour force.

Population and Capital Formation : Population growth retards capital formation.
As population increases, per capita available income declines. People are required to
feed more children with the same income. It means more expenditure on consumption
and a further fall in the already low savings and consequently in the level of
investment.

Population and Environment : Rapid population growth leads to environmental
damage. Scarcity of land due to rapidly increasing population pushes large number of
people to ecologically sensitive areas such as hillsides and tropical forests. It leads to
overgrazing and cutting of forests for cultivation leading to severe environmental
damage. Moreover, the pressures of rapid growth of population force people to obtain
more food for themselves and their livestock. As a result, they over cultivate the semi-
arid areas. This leads to desertification over the long run when land stops yielding
anything. This results in severe air, water and noise pollution in cities and towns.
Besides, rapid population growth leads to the migration of large numbers to urban
areas withindustrialization.

Not only this, thousands of our well-off and worthy citizens have been emigrating
to developed countries in a planned and regular way over the last many decades. They
are giving up Indian citizenship and taking up foreign ones. Their thinking is that India
may not be a good place to live even if it becomes a developed nation. They foresee
that the problems of pollution, congestion, etc. are very difficult to be addressed in
remote future also.

Thus, the consequences of a rapidly increasing population are to retard all
developmenteffortinanunderdeveloped country unless accompanied by high rates of
capital accumulation, and technological progress. But these counteracting factors are
not available and the resultis that population explosion leads to declining agricultural
productivity, low per capital income, low living standards, mass unemployment, and
low rate of capital formation. The most shocking part is that the word, "population
control” has become untouchable in our country and state although it should have
been at the top of our all agendas. There is, therefore, urgent need for manpower
planning in underdeveloped countries like India and a least developed state like Bihar
so that the standard of living of our people increases reasonably.
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SOLAR CELLS : Powering
India's SPACE DREAMS

The operation of solar cells is a beautiful interplay of Dr. Prashant Bhaskar
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materials science. TISC represent a pinnacle of Physics
photovoltaic engineering, using carefully designed AN. College, Patna

semiconductor layers to extract the maximum possible
energy from sunlight.

S olar energy is an abundant and sustainable energy source, increasingly harnessed

for both terrestrial and extraterrestrial applications. The Indian Space Research
Organization (ISRO) relies heavily on solar cells to power its satellites and deep-space
probes. But how do these devices convert sunlight into usable electrical energy? Let's
delveinto the physics underlying solar cell operation, in brief.

Solar cells, commonly known as photovoltaic (PV) cells, are semiconductor devices
that exploit the photovoltaic effect to convert incident solar radiation into electricity.
Most commercial solar cells are fabricated from crystalline silicon, a group IV element
with a bandgap of ca. 1.1 eV, which is well-suited to the solar spectrum. A typical silicon
solar cell consists of a p-n junction formed by doping one side of a silicon wafer with
phosphorus (n-type) and the other with boron (p-type). This creates an internal electric
field at the junction, essential for charge separation. The operations of energy
conversion within a solar cell broadly involves the following steps:

Photon Absorption and Electron-Hole Pair Generation: When photons with energy
(hv=E_g)(where E_g is the bandgap energy, h is the Planck’s constant and v is the
frequency of light) strike the silicon, they excite electrons from the valence band to the
conduction band, creating electron-hole pairs.

Charge Separation via Built-in Electric Field: The internal electric field at the p-n
junction drives the photogenerated electrons toward the n-type side and holes toward
the p-type side, preventing recombination and facilitating charge separation.

Current Collection: Metal contacts on the top (front) and bottom (back) of the cell
collect the electrons and holes, allowing them to flow through an external circuit, thus
generating anelectric current.
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Output Characteristics: The output current (1) of a solar cell are described by the
diode equation (in simple words though it can get complicated): I=I_ph-I_0 (e*(qV/kT)-
1), where I_phis the photo-generated current, |_0 is the dark saturation current, q is the
elementary charge, V is the terminal voltage, k is Boltzmann's constant, and T is the
absolute temperature.

The theoretical maximum efficiency of a single-junction silicon solar cell is
described by the Shockley—Queisser limit, which is about 33%. In practice, commercial
silicon cells achieve only 15-22% efficiency due to several loss mechanisms,
described below:

Thermalization Losses: Photons with energy greater than the bandgap lose excess
energy as heat.

Transmission Losses: Photons with energy less than the bandgap are notabsorbed.

RecombinationLosses: Some electron-hole pairs recombine before contributing to the
current.

Recent research explores multi-junction cells (stacking materials with different
bandgaps), perovskite solar cells, and thin-film technologies to overcome the
efficiency limits of traditional silicon cells. These approaches aim to capture a broader
range of the solar spectrum and reduce recombination losses.

ISRO’s satellites, such as Insat, CartoSat, Spadex, Mars Orbiter Mission
(Mangalyaan) and Chandrayaan, utilize large arrays of high-efficiency triple junction
solar cells (TJSCs), often with radiation-hardened designs and anti-reflective coatings
to maximize power output in the harsh space environment. The reliability, low
maintenance, and high power-to-weight ratio of solar cells make them indispensable
for space missions.

TISCs feature three subcells stacked with maximum lattice-matching in order to
reduce the defect densities at the heterojunctions. In a typical space-grade TISC, the
top subcell is made-up of InGaP (Indium Gallium Phosphide), with a bandgap of ca.
1.85-2.0 eV, the middle subcell is made of GaAs (Gallium Arsenide), with a bandgap of
ca. 1.4 eV and the bottom subcell, is a Ge (Germanium) substrate, with a bandgap of ca.
0.67 eV.The top subcell absorbs photons with energies lying in the blue/UV range, the
middle subcell absorbs green/yellow light and the bottom subcell harnesses the
red/infrared light, ensuring a wider absorption of the solar spectrum in comparison to
the terrestrial counterpart. It is rather surprising to know that a total of 16 layers of
materials form a typical TISC including the layers like back-surface field (BSF), window
layers, tunneldiodes, and anti-reflective coating (ARC).
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The gray areas in both the figures denote the spectral irradiance, total energy per unit
area forvarious wavelengths of photons coming from the Sun. The shaded region in red
inthe left figure denotes the portion of solar spectrum being converted to electricity by
asilicon based solar cell in comparison to the triple junction solar cell in the right. The
colored shaded regions illustrate the energy conversion by the three subcells of the
TISC. (Source: Natalya et al. High-efficiency multi-junction solar cells: Current status
and future potential, 2007, University of Ottawa)

The operation of solar cells is a beautiful interplay of quantum mechanics,
semiconductor physics, and materials science. TISC represent a pinnacle of
photovoltaic engineering, using carefully designed semiconductor layers to extract
the maximum possible energy from sunlight. Their structure, materials, and
interconnections are optimized for efficiency at ISRO, making them indispensable in
demanding applications like space exploration. As research advances, we can expect
even more efficient and robust solar technologies to power both our homes and our
journeysinto deep space.
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Debt, Informal Credit, and Labour Bondage :
A Study among Landless Rural Households in Bihar

This review analysed existing literature on
interconnected effects of gender, caste discrimination
and policy failures in relation to landlessness and
informal finance. It showed that landless labourers still
depend on informal sources of credit for their many
needs and this is very exploitative for them.

Bihar is the one of the most densely populated and Assistant Professor
economically a developing state of India. Urbanisation Dept. of LSW
of Bihar was 11.3 percent in 2011 (Census, 2011), and the AN. College, Patna

Bihar Economic Survey (2021-22) reported that the

urbanization level had risen to 15.3 percent, which is least in India. 84.7 percent of the
population of Bihar still lives in the rural areas. Landlessness among rural households
in Biharis widespread. 50.2 percent of the rural households are landless in Bihar (ADRI,
2018). Landless labourers are largely dependent on casual agricultural labour and
seasonal migration. Therefore, it becomes tough to manage their basic needs of family.
In many cases like medical, daughter’'s marriage, family functions expenditure, they
depend upon money lender, family friends and relatives. In most cases these loans are
smallbut essential. Money lenders charge highinterestrates and then they become the
part of the unending vicious cycle of loan repayments. Despite many land reforms,
Bihar still faces huge disparity in terms of landholdings. More than 55 percent of the
households in Bihar are still landless (NSSO, 2013). Large number of them belong to
scheduled caste and other marginalized communities. This deprivation makes landless
laborers go toindigenous sources of the high interest rate loan.

Theoretical Reflection

Enough research documentation on juncture of landless labourers and
indebtedness in India is available especially agrarian economy like Bihar (Mehrotra,
2022). Despite many initiatives of land reforms, stark land inequality is still and
agenda. 55 percentof rural households are landless and a significant portion of that are
from marginalized and scheduled tribe communities. This structural deprivation
makes landless labourers particularly vulnerable to high-interestinformal loans, often
tied with conditional labour arrangements—an enduring form of debt bondage
(Srivastava, 2005).

In Bihar's rural economy, debt is linked to future labour obligations at low wages
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called credit labour contracts is common. Rao (2004) said that this type of
employment/ debt structure stops labourers to mobilise for the other employment
options. Many times, this structure enforces caste-based hierarchy. Existing literature
shows that lack of formal financial institutions leads to dependence on indigenous
sources of credits. Several initiatives were taken to improve the outreach of banking,
especially credit outreach but even after those initiatives there is huge sub-regional
disparity (Ravi and Ghosh, 2022). Landless labourers, especially from marginalized
communities, heavily rely on the moneylenders due to collateral barriers, lack of
banking literacy, and geographical exclusion (Khanna & Majumdar, 2020; Tripathy,
2021). Due to high interest rates, sometimes exceeding 60 percent, they put them into
a vicious cycle of loan repayment (Khanna & Majumdar, 2020) and this becomes a
barrierin their socio-economic upliftment.

Many a times landless laborers take informal credit for day-to-day survival
especially in case of health emergencies ranging from 5-10 percent to 60-120 percent
annually (Pandey, 2024). These debt ties frequently bind workers to employers,
reviving semi-feudal dependency patterns. In these types of situation gender and
caste simultaneously play role and those they are on juncture of that and finically
excluded from formal credit system or wage labour schemes (Patel, 2023; Sinha,
2024). According to Patel (2023) and Homes et. al. (2010), in MGNREGA women do not
receive 33 percent share of employment, and minimum working days employment
along with payment delays forces them to depend upon indigenous sources of
borrowing. Moreover Shelar (2020) evidence of agroecological distress in driving
debt-based migrationamong Bihar’s landless labourers.

Conclusion

This review analysed existing literature on interconnected effects of gender, caste
discrimination and policy failures in relation to landlessness and informal finance. It
showed that landless labourers still depend on informal sources of credit for their
many needs and this is very exploitative for them. It also shows the credit outreach
issues of formal credit institutions even after many initiatives is an unfinished agenda.
Other interventions like MGNREGA and microfinance are unable to cater to their basic
needs. As a result, debt remains a tool of bondage, reinforcing cycles of poverty and
inequality.
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A New & Forward-looking Vision (i
for India’s Higher Education System [

HEIs will develop specific hand holding mechanisms

and competitions for promoting innovation among Dr. Lav Kumar
student communities. The NRF will function to help Assistant Professor
enable and support such a vibrant research and Dept. of Physics
innovation culture across HEls, research labs, and AN. College, Patna

other research organizations.

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

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

For the purpose of developing holistic individuals, it is essential that an identified
set of skills and values will be incorporated at each stage of learning, from pre-school
to higher education.

At the societal level, higher education must enable the development of an
enlightened, socially conscious, knowledgeable, and skilled nation that can find and
implementrobust solutions to its own problems. Higher education must form the basis
for knowledge creation and innovation thereby contributing to a growing national
economy. The purpose of quality higher education is, therefore, more than the creation
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of greater opportunities for individual employment. It represents the key to more
vibrant, socially engaged, cooperative communities and a happier, cohesive, cultured,
productive, innovative, progressive, and prosperous nation.

Some of the major problems currently faced by the higher education system in

Indiainclude:

(a) Aseverelyfragmented higher educational ecosystem;

(b) Lessemphasison the development of cognitive skills and learning outcomes;

(c) A rigid separation of disciplines, with early specialisation and streaming of
studentsinto narrow areas of study;

(d) Limited access particularly in socio-economically disadvantaged areas, with few
HEls thatteachin locallanguages

(e) Limitedteacherandinstitutionalautonomy;

(f) Inadequate mechanisms for merit-based career management and progression of
faculty andinstitutional leaders;

(g) Lesser emphasis on research at most universities and colleges, and lack of
competitive peer reviewed research funding across disciplines;

(h) Suboptimalgovernance and leadership of HEls;

(I) Anineffective regulatory system; and

(j) Large affiliating universities resulting in low standards of undergraduate
education.

National Education policy 2020 envisions a complete overhaul and re-energising
of the higher education system to overcome these challenges and thereby deliver
high-quality higher education, with equity and inclusion. The policy’s vision includes
the following key changes to the current system: (a) moving towards a higher
educational system consisting of large, multidisciplinary universities and colleges,
with at least one in or near every district, and with more HEls across India that offer
medium of instruction or programmes in local/Indian languages; (b) moving towards a
more multidisciplinary undergraduate education; (c) moving towards faculty and
institutional autonomy; (d) revamping curriculum, pedagogy, assessment, and student
support for enhanced student experiences; (e) reaffirming the integrity of faculty and
institutional leadership positions through merit appointments and career progression
based on teaching, research, and service; (f) establishment of a National Research
Foundation to fund outstanding peer-reviewed research and to actively seed research
in universities and colleges; (g) governance of HEls by high qualified independent
boards having academic and administrative autonomy; (h) “light but tight” regulation
by a single regulator for higher education; (i) increased access, equity, and inclusion
through a range of measures, including greater opportunities for outstanding public
education; scholarships by private/philanthropic universities for disadvantaged and
underprivileged students; online education, and Open Distance Learning (ODL); and all
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infrastructure and learning materials accessible and available to learners with
disabilities.

Institutional Restructuring and Consolidation:

The main thrust of this policy regarding higher education is to end the
fragmentation of higher education by transforming higher education institutions into
large multidisciplinary universities, colleges, and HEI clusters/Knowledge Hubs, each
of which will aim to have 3,000 or more students. This would help build vibrant
communities of scholars and peers, break down harmful silos, enable students to
become well-rounded across disciplines including artistic, creative, and analytic
subjects as well as sports, develop active research communities across disciplines
including cross-disciplinary research, and increase resource efficiency, both material
and human, across higher education.

Moving to large multidisciplinary universities and HEI clusters is thus the highest
recommendation of this policy regarding the structure of higher education. The
ancient Indian universities Takshashila, Nalanda, Vallabhi, and Vikramshila, which had
thousands of students from India and the world studying in vibrant multidisciplinary
environments, amply demonstrated the type of great success that large
multidisciplinary research and teaching universities could bring. India urgently needs
to bring back this great Indian tradition to create well-rounded and innovative
individuals, and which is already transforming other countries educationally and
economically.

This vision of higher education will require, in particular, a new conceptual
perception/understanding for what constitutes a higher education institution (HEI),
i.e., a university or a college. A university will mean a multidisciplinary institution of
higher learning that offers undergraduate and graduate programmes, with high quality
teaching, research, and community engagement. The definition of university will thus
allow a spectrum of institutions that range from those that place equal emphasis on
teaching and research i.e., Research-intensive Universities, those that place greater
emphasis on teaching but still conduct significant research i.e. Teaching-intensive
Universities. Meanwhile, an Autonomous degree-granting College (AC) will refer to a
large multidisciplinary institution of higher learning that grants undergraduate
degrees and is primarily focused on undergraduate teaching though it would not be
restricted to that and it need not be restricted to that and it would generally be smaller
thanatypicaluniversity.

A stage-wise mechanism for granting graded autonomy to colleges, through a
transparent system of graded accreditation, will be established. Colleges will be
encouraged, mentored, supported, and incentivized to gradually attain the minimum
benchmarks required for each level of 34 National Education Policy 2020
accreditation. Over a period of time, it is envisaged that every college would develop
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into either an Autonomous degree-granting College, or a constituent college of a
university - in the latter case, it would be fully a part of the university. With appropriate
accreditations, Autonomous degree-granting Colleges could evolve into Research-
intensive or Teaching-intensive Universities, if they so aspire.

It must be clearly stated that these three broad types of institutions are not in any
natural way a rigid, exclusionary categorization, but are along a continuum. HEIs will
have the autonomy and freedom to move gradually from one category to another,
based on their plans, actions, and effectiveness. The most salient marker for these
categories of institutions will be the focus of their goals and work. The Accreditation
System will develop and use appropriately different and relevant norms across this
range of HEIs. However, the expectations of high quality of education, and of teaching-
learning, across all HEIs will be the same.

In addition to teaching and research, HEIs will have other crucial responsibilities,
which they will discharge through appropriate resourcing, incentives, and structures.
These include supporting other HEIs in their development, community engagement
and service, contribution to various fields of practice, faculty development for the
higher education system, and supportto school education.

By 2040, all higher education institutions (HEIs) shall aim to become
multidisciplinary institutions and shall aim to have larger student enrolments
preferably in the thousands, for optimal use of infrastructure and resources, and for the
creation of vibrant multidisciplinary communities. Since this process will take time, all
HEIs will firstly plan to become multidisciplinary by 2030, and then gradually increase
studentstrength to the desired levels.

More HEIs shall be established and developed in underserved regions to ensure
full access, equity, and inclusion. There shall, by 2030, be at least one large
multidisciplinary HEl in or near every district. Steps shall be taken towards developing
high-quality higher educationinstitutions both public and private that have medium of
instruction in local/Indian languages or bilingually. The aim will be to increase the
Gross Enrolment Ratio in higher education including vocational education from 26.3%
(2018)to 50% by 2035. While anumber of new institutions may be developed to attain
these goals, a large part of the capacity creation will be achieved by consolidating,
substantially expanding, and also improving existing HEls.

Growth will be in both public and private institutions, with a strong emphasis on
developing a large number of outstanding public institutions. There will be a fair and
transparent system for determining increased levels of public funding support for public
HEIs. This system will give an equitable opportunity for all public institutions to grow and
develop, and will be based on transparent, pre-announced criteria from within the
accreditation norms of the Accreditation System. HEIs delivering education of the highest
quality as laid downin this Policy will be incentivized in expanding their capacity.
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Institutions will have the option to run Open Distance Learning (ODL) and online
programmes, provided they are accredited to do so, in order to enhance their offerings,
improve access, increase GER, and provide opportunities for lifelong learning (SDG 4).
AlLODL programmes and their components leading to any diploma or degree will be of
standards and quality equivalent to the highest quality programmes run by the HEIs on
their campuses. Top institutions accredited for ODL will be encouraged and supported
to develop high-quality online courses. Such quality online courses will be suitably
integratedinto curricula of HEIs, and blended mode will be preferred.

Single-stream HEIs will be phased out over time, and all will move towards
becoming vibrant multidisciplinary institutions or parts of vibrant multidisciplinary
HEIl clusters, in order to enable and encourage high-quality multidisciplinary and cross-
disciplinary teaching and research across fields. Single-stream HEIs will, in particular,
add departments across different fields that would strengthen the single stream that
they currently serve. Through the attainment of suitable accreditations, all HEls will
gradually move towards full autonomy - academic and administrative - in order to
enable this vibrant culture. The autonomy of public institutions will be backed by
adequate public financial 35 National Education Policy 2020 support and stability.
Private institutions with a public-spirited commitment to high-quality equitable
education will be encouraged. The new regulatory system envisioned by this Policy will
foster this overall culture of empowerment and autonomy to innovate, including by
gradually phasing out the system of ‘affiliated colleges’ over a period of fifteen years
through a system of graded autonomy, and to be carried out in a challenge mode. Each
existing affiliating university will be responsible for mentoring its affiliated colleges so
that they can develop their capabilities and achieve minimum benchmarks in academic
and curricular matters; teaching and assessment; governance reforms; financial
robustness; and administrative efficiency. All colleges currently affiliated to a
university shall attain the required benchmarks over time to secure the prescribed
accreditation benchmarks and eventually become autonomous degree-granting
colleges. This will be achieved through a concerted national effort including suitable
mentoring and governmental supportfor the same.

The overall higher education sector will aim to be an integrated higher education
system, including professional and vocational education. This Policy and its approach
will be equally applicable to all HEIs across all current streams, which would eventually
merge into one coherent ecosystem of higher education. University, worldwide, means
a multidisciplinary institution of higher learning that offers undergraduate, graduate,
and Ph.D programmes, and engages in high-quality teaching and research. The present
complex nomenclature of HEls in the country such as ‘deemed to be university’,
‘affiliating university’, ‘affiliating technical university', ‘unitary university’ shall be
replaced simply by 'university' on fulfilling the criteria as per norms.
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Towards aMore Holistic and Multidisciplinary Education:

India has a long tradition of holistic and multidisciplinary learning, from
universities such as Takshashila and Nalanda, to the extensive literatures of India
combining subjects across fields. Ancient Indian literary works such as Banabhatta's
Kadambari described a good education as knowledge of the 64 Kalaas or arts; and
among these 64 ‘arts’ were not only subjects, such as singing and painting, but also
‘scientific 'fields, such as chemistry and mathematics, ‘vocational * fields such as
carpentry and clothes-making, ‘professional 'fields, such as medicine and engineering,
as well as * soft skills’ such as communication, discussion, and debate. The very idea
that all branches of creative human endeavour, including mathematics, science,
vocational subjects, professional subjects, and soft skills should be considered ‘arts’,
has distinctly Indian origins. This notion of a * knowledge of many arts’ or what in
modern times is often called the ‘liberal arts’ (i.e., a liberal notion of the arts) must be
brought back to Indian education, as it is exactly the kind of education that will be
required for the 21stcentury.

Assessments of educational approaches in undergraduate education that
integrate the humanities and arts with Science, Technology, Engineering and
Mathematics (STEM) have consistently showed positive learning outcomes, including
increased creativity and innovation, critical thinking and higher-order thinking
capacities, problem-solving abilities, teamwork, communication skills, more in depth
learning and mastery of curricula across fields, increases in social and moral
awareness, etc., besides general engagement and enjoyment of learning. Research is
also improved and enhanced through a holistic and multidisciplinary education
approach.

A holistic and multidisciplinary education would aim to develop all capacities of
human beings -intellectual, aesthetic, social, physical, emotional, and moral in an
integrated manner. Such an education will help develop well-rounded individuals that
possess critical 21st century capacities in fields across the arts, humanities, languages,
sciences, social sciences, and professional, technical, and vocational fields; an ethic of
social engagement; soft skills, such as communication, discussion and debate; and
rigorous specialization in a chosen field or fields. Such a holistic education shall be, in
the long term, the approach of all undergraduate programmes, including those in
professional, technical, and vocational disciplines.

36 National Education Policy 2020

Aholisticand multidisciplinary education, as described so beautifully inIndia ‘s past, is
indeed what is needed for the education of India to lead the country into the 21st
century and the fourth industrial revolution. Even engineering institutions, such as lITs,
will move towards more holistic and multidisciplinary education with more arts and
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humanities. Students of arts and humanities will aim to learn more science and all will
make an effort to incorporate more vocational subjects and soft skills. Imaginative and
flexible curricular structures will enable creative combinations of disciplines for study,
and would offer multiple entry and exit points, thus, removing currently prevalentrigid
boundaries and creating new possibilities for life-long learning. Graduatelevel,
master’s and doctoral education in large multidisciplinary universities, while
providing rigorous research-based specialization, would also provide opportunities
for multidisciplinary work, including in academia, government, and industry. Large
multidisciplinary universities and colleges will facilitate the move towards high-
quality holisticand multidisciplinary education. Flexibility in curriculum and novel and
engaging course options will be on offer to students, in addition to rigorous
specializationin a subject or subjects. This will be encouraged by increased faculty and
institutional autonomy in setting curricula. Pedagogy will have an increased emphasis
on communication, discussion, debate, research, and opportunities for cross-
disciplinary andinterdisciplinary thinking.

Departments in Languages, Literature, Music, Philosophy, Indology, Art, Dance,
Theatre, Education, Mathematics, Statistics, Pure and Applied Sciences, Sociology,
Economics, Sports, Translation and Interpretation, and other such subjects needed fora
multidisciplinary, stimulating Indian education and environment will be established
and strengthened atall HEIs. Credits will be givenin all Bachelor’s Degree programmes
for these subjects if they are done from such departments or through ODL mode when
they are not offered in-class at the HEI.

Towards the attainment of such a holistic and multidisciplinary education, the
flexible and innovative curricula of all HEIs shall include credit-based courses and
projects in the areas of community engagementand service, environmental education,
and value-based education. Environment education will include areas such as climate
change, pollution, waste management, sanitation, conservation of biological diversity,
management of biological resources and biodiversity, forest and wildlife conservation,
and sustainable development and living. Value-based education will include the
development of humanistic, ethical, Constitutional, and universal human values of
truth (satya), righteous conduct (dharma), peace (shanti), love (prem), nonviolence
(ahimsa), scientific temper, citizenship values, and also life-skills; lessons in
seva/service and participation in community service programmes will be considered
an integral part of a holistic education. As the world is becoming increasingly
interconnected, Global Citizenship Education (GCED), a response to contemporary
global challenges, will be provided to empower learners to become aware of and
understand global issues and to become active promoters of more peaceful, tolerant,
inclusive, secure, and sustainable societies. Finally, as part of a holistic education,
students at all HEIs will be provided with opportunities for internships with local
industry, businesses, artists, crafts persons, etc., as well as research internships with
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faculty and researchers at their own or other HEls/research institutions, so that
students may actively engage with the practical side of their learning and, as a by-
product, furtherimprove their employability.

The structure and lengths of degree programmes shall be adjusted accordingly. The
undergraduate degree will be of either 3 or 4-year duration, with multiple exit options
within this period, with appropriate certifications, e.g., a certificate after completing 1
year in a discipline or field including vocational and professional areas, or a diploma
after 2 years of study, or a Bachelor * s degree after a 3-year programme. The 4-year
multidisciplinary Bachelor's programme, however, shall be the preferred option since it
allows the opportunity to experience the full range of holistic and multidisciplinary
education in addition to a focus on the chosen major and minors as per the choices of
the student. An Academic Bank of Credit (ABC) shall be established which would
digitally store the academic credits earned from various recognized HEls so that the
degrees from an HEI can be awarded taking into account credits earned. The 4-year
programme may also lead to a degree ‘with 37 National Education Policy 2020
Research’ if the student completes a rigorous research project in their major area(s) of
study as specified by the HEI.

HEIs will have the flexibility to offer different designs of Master's programmes: (a)
there may be a 2-year programme with the second year devoted entirely to research for
those who have completed the 3-year Bachelor ' s programme; (b) for students
completing a 4-year Bachelor’'s programme with Research, there could be a 1-year
Master’s programme; and (c) there may be an integrated 5-year Bachelor’'s/Master’s
programme. Undertaking a Ph.D. shall require either a Master's degree or a 4-year
Bachelor's degree with Research. The M.Phil. programme shall be discontinued.

Model public universities for holistic and multidisciplinary education, at par with
[ITs, lIMs, etc., called MERUs (Multidisciplinary Education and Research Universities)
will be set up and will aim to attain the highest global standards in quality education.
They will also help set the highest standards for multidisciplinary education across
India. HEIs will focus on research and innovation by setting up start-up incubation
centres; technology development centres; centres in frontier areas of research; greater
industryacademic linkages; and interdisciplinary research including humanities and
social sciences research. Given the scenario of epidemics and pandemics, it is critical
that HEIs take the lead to undertake research in areas of infectious diseases,
epidemiology, virology, diagnostics, instrumentation, vaccinology and other relevant
areas. HEls will develop specific hand holding mechanisms and competitions for
promoting innovation among student communities. The NRF will function to help
enable and supportsuch avibrantresearch and innovation culture across HEls, research
labs, and otherresearch organizations.

e T o

TR



ot ft avq, vt srerar @fRE (S AR @) B Y@ &1 HRT
A9 ER) g @1 99 @ 3R 9 99 &1 PR & @R wefe " aF
SiaTaTT BT UgeT US1d &1 JF: BH v oI @ UG 201 3D -

R @ fawa § ft & Ho I8 P smaTad g ' °

I B &0 &7 T & 7 B4 7 B9 03 faaR srawar & sme din fe H p g2 ;R em

BT 34T FIT 82 FIT W7 37a Tl e # 571 a1 &2 7 foraen o feram 3o wafa &2
v 7T 2 o ade g ge &y al & 31ftg e e fasm ar @ siftg enfa et sgd @e
wHiferss aret 3R U & aeTe A R g Hifers ge A aRad A A i o fava 2

3T AT BT 3TRaa Tt 3R § difidardl gl & uRafted & fog &9 3w Shawt &t
ST BT HedTd 39 HRAICT IR PR D! & (b &H [d5T ST B feberTT Heed &l & |

"BHR GeTH HIHd i T Hed 31 81 BH 81 ST & (oTa1T 3H18reb & fawa ST &l Heaar
T o & I §T8T ST @ W1 §ARY M g 3t &1 S & fob swRY aniaRes Hiferdsan
30T 31T I oIl & | AR 3TN I 11 31 d 16 & 89K fAxaTad! aTed I & ROl @y
ST &, 3, 2nifer, g, faerar, wqofar, Aiferasdr 3R s o mitd & §e w9 & 994 SiaT
BT 3299 2 3R THRT U TP &107 Zad! M1t o fofe &) sariia 81 anfee|

& T 37 a3 & 31ae et e & i arferear stk Amerar &, wR & g9 @9 aTet g9RT e
& &1 g v R & 3R &9 3 &) 30 AF A €, A 9 I € o 3 A gu Hey &
faese 31aeg 8T 3R A AR W BT BRUT BT A Pg AR dll I U1 Ped ge Gl & b
"SfeTe TR 7 wifere S firem & 39 Henfore” 59 59 WU A wHe Ao @ 6w awgeh &
AGUANT 3R 37T IR Bt MHTeT 7 B ¥ I @t Fagher B 3t & 3R 3 TeaR $wT vwTa
g9 o 37 3R Fafa T & wa B cg A ATl

v a1 ot fieaget e & Tnfee s gHRT ada R e & 3ik g uRacdene srawen
FART AT 57 Tt ot fawar el @ 39aT 4 HROT 379G 3R g W1 &l H6 & 3THeHE
$9R F BRI Uhed R I ST & fob 51 & e 58 oY $7aR 1 T & giss el &1 gIR
R B aTeTT BT STPROT &9 AT & R 31K 4T & AT bt 3R o ST 811 39 diifeped ohTd o &8
5T g ot T 837 & aY aet A1eH AT & 39 g HHa Sae & WRH 38 3 Wit  fore, afes
FAR 3P OR €R 8 39 3R o STl & STel 84 317aT g3 Herd & 3iR 37T HROT 8l &
FIcTah H & aTeT [adnT | EHRT FTRT 81 T1TeE o5 89 AT Siias & Sfa-Ten SIS dd &l Twst
3R 3 qu foreeT It gE 3Ha! Wit bl 3R 3TIRR &, 337 URH 3639 ! I & [ofe & v Fed
Hrieeies & saggdmdr gt & 3iR 379 gaRT e Sfia= ot ve gty e &, f5ws foe gamn

2T




Tfcr &70T ST 3R SR &1 3MaeTD & aG[ch 1 5T Bdl, Ba 3R bl T H aY TR FHIE 31
SE T SiereT H &6 UX s T Afhal 3iR 390 31maet goul § e @ geT ugH @l fHerdr
& fory e & 918 3 T s weTgRes) @l S1of # 31 e

et ot 9%, waTef 3reraT s (S ARG &) B Y& BT HROT A FHRI g &1 99 8 3R
9 99 &I HaRvT & gAR S Sa-amaT BT Ugel UgHd &l U HH U4 519 & TH1a a7 3D
aRoTe & fawar & oY & HohT 6 & ATl 8| T 3d BHI B BHHBA BT FHIASH TH B
GRT & Fq & fobeg 3197 ¥ ST 3w oot g ol o g & 3iftig s o g € v 21 st
# e gfig stk srefar o gfr gfis srar A avga ¥ 9 §fa B HROT B 6 gicd gART
3re & foraat fgfer a1 9 & @ ok @it & rfemmelt e @ 3R 3=z @, o<y & argd
g7ifer, 3es 37 3R 9% Siia ot 11t & e B

£ 3 0-6‘¢ E 3

TR




w4

fobe=T ggT Rl & Uiuet 37 H, o
7 ®I &7 # & IR S8R BT Ul & iRt Fysmr
HY-DY A IR 3 & 39, B.UA. @IS, e
TN B U qferar < &,

IR feq o) U &3 ana, d§
ST @A, 37Te ST R &
fics-faced g 3= § & B & 1 &

U 26 R fofear 3 4 o) e &

i 380 & & R 3= #,

v feEs ¥R & dx ie delod

ST Y erTaitps! BRel &

dis dls o faal TR IR oRd g 3 @

T P FIR 7 STe W IS SRS Y
310 3T §1d el g4t 2l
3TI-U8 A FUCT TIet &g,

T oF Sel 9 pad T da

e Pl & 31 W 96 3 T &

EY-gY Bxall & AT Y I8 HIER 4
HIT-PIT 3T W Bh PR 35 31d &
5= Y 5T o T pEalt &

R g ® 3 & Fa¥ ¢ ST HA....
ey < T PHAT....




ot ft avg, vt srerar @fRp (S A @) B @ &1 HRUT ‘ :

T EN e e s IR W el Farm e wele oo

SNa-Tam @1 Ueel Usd &1 G: SH U4 ST @ FIE qe 3 st %ﬁm
R @ fawa § ff & Hor I8 B maTawa gl OB, e

ARI BHact AATUS DI Tl el & | 3T BIeT I 3715 qh [dbI-0g R TN PI T IR,

IS ATAT B VA TR ITD SITHLUT Bl TGT HAPR 3R 30 dREH| 3 S7ia H 3787
oIftp R, a3 for wafehea, T 31 gear o o fopan &, 301 &1 vafa 9y & | weredt
AT, STITRET, TS R - 45-46 , TR DI 3911 211 9 31Raied ol 151 & wnfid ok BT & -
TRY-famel, forre wemm | ARi-sha & fafir veeh ger - wRaRes, amfss, Temifas,
31fRfes, 2terfiTe TR W HRTERT Td FH1ST, A¥pid, €F, I 31TE & 3H@ RIH T Aed dI w1iud
R o1 o fosa e &1 A3t o1 38wy ARy ® T, snAfaar iR e S &,
5t a8 3 afaa @ wifid o) 9 3R 3w AfteRY @ vy wod w1 AR)-fome
IR A B FBREBR ARI-HY Bl T B Hecd 3l 8| T8 SR & o6 T a9
¥ FR-fawret A & dg A &1 FHSHEH HiadT F Ug R TRI-GRE B T NEITT A IURAR
AT 318 | ARI-3i1a & TEITAT UETI3TT Bl TE & gRT AT G BT AR BT FHBIE
Hafafra = fosa| s=ai 3o sfarasi & Aream & TR-fawet & faftr= v, smam, Rufoait
vd Host @ e yam o I8 HROT & fb T Biadr H TR-fawel o1 W e ¥
feraTg 2 &1 399 I & AR e o wud, TRY-goy Hael ¥ qRac qer TRY s ot fesimferat
BN IR B TERTE F Uhe BIAT, AR 79 B 3iadaal 3R Head @Ity st o fage sl o
TIET Y ¥ I DX BT AT FITRT FHBICH Bt = fosar &1 ey & siat & ufe Fde
gReatoT, danRes fcrargd 3R Ao o1 TR-fawref @ Areom & 7o+t sfaamai & siftres fosar |

HaARA 3G TR Biaar & Hey ¥ et & - “RruRfud &1 & & @
HHTETEH R ol & 3R 3T &70T 3 39D 3R 39 T8 & IR I9R 1 372 390 fore gaat s
g TP U T BT AN R IE 8, I AW | AR a8 $ iR 41 31 qead &
G-Haae TEIad BT RacT Tebl b FHTaT aiTeed Hra & AT R & wnfud axar & & st
I 31 |UTC el 8l fota! ! &, Fag o1 aured H4t 37fe g2 &1 g - <o oo
31T PREgEle’ &1 ve WA W HH 3AME Gel UKl & Al IR BT AT a1 & 3TRTRId R
STEdT &1 3G 1 T 7 & B I8 T Ufghart ST oIl diadt B fal-eiia! ol v 3re
R A &, 1 fohet Sredt dfaa & s fowg Tl &1 $ER Bt BiadT, FHGIEH HRdIT Aifged,
SIS 37T 2000, I &A1 - 140,

TEEETER



T 3R ST g Harata = AHdg Fael o HaaTHD HTal oT geuran 3 fageor fesar, agt
IR 3R TRI-JO8 B Fed SRIAT, SARIET, SMid dwwrar, SNuoT, Hiedrd! W1 v TS §
TR & RIM BT TEdT ¥ I@(hd 61| Bt St B A & 6 - ‘diear sk &,
FABICI DA BT TP 3R FIe1 o & ‘TAAT | TR §21d Dl JaT| ‘TAHT - T8 Uh DR a1
THHB BITHT 19T TS &, 3T TTeRETHS Tod b TR Y & & | WeITghAOT obT a7 X, Uy
Ao oY 78T | “v.3Rfawerer, wfddr o genef, yw e - 53,

Ta A1 I8 & fob SR IR IRORAT | = R o1 & fee F it fan &1 iR | IR 3 ARy
3R BRI - o1 3R | [T B T8 FHIST 3! FYulT H a1 &, 3! Hia 3R HHARDN
@I Yoo el &, foeg TR Y a8 FYuian & el 3 ura1| HR F FW o AR AfeAm= €,
HROT 4RI &, FaxaT1 3R e Dl <dl 7, I8 Biddll &, I &, STEATH & 3R 30 8| HHR I A1d a8
BII-FHaT &, FexTd &, 3TeNdl &, eaadIRon, JeRi & 3R 7a e TR R & | axga: TR B
yfeT TR €MROT &1 Y dedl & &1 & - 9 3R gom, foowg fsk oY g 7t AR 2, Ty g weR
B RGN T &, HH G| B T8 oo &, HH FeTRoM, B Rl ar B4 wRrerfes 4 -
T 39 IR @ fore gotar 3R Tewawdt v ey & - afews @ 7, e gota & |

37O 3TEST B HOTdT § ART §ord 3R 37910 & | TE BRI E fob, 3eHT 7 3Ra &f W=
BN FIRT, T TN UTeT ST | ST BRI TR Y Tl Fefm & SRl <& & 3R 39 8 39 3
3THHUT T B TAT 2| T JHE-T ST 3 &R e DI af & fop 397 w7 3R Ffwa
ST 31T e - ) §133R Paalt & - *3iRa a1 72t EXehY, §91 STl 21 RMoivs I1ed, 31eH) Y
formre o 3iRe, g T - 14-15

THDICI BiddT TSI Tl & gt sfafd=iel o dermera 81 7d1 e & gRT T2mef &1
e w9 § GRS BRI g, TCRIAT & IFEBT ATHT Bl Ielld BIell & | FHebrei= &l diaem &
TRY-fawret ot v T ag URURT BT AU BRI BT S $H BIeT Bt HArATIA] Y STl & | 3R B
TG B 1 f§wal PiaaT H Igd 1 HArATAA] BT Bidal B & H A g3 3R 38 e B D
qPb 3T TIh Ul a5t PRaTs | U IIARNAAT B AW § S84 ARI-37aT &l Tdb
Refcrdt wa amelt amact & o &1 oot fosa &1 g9 dwafaft @ - dstt IR, T fire, Fefer mf,
I, BT, H3) got, T fier, s, s/ auf, uge Jacd, |iadr e, Ia
S @ & | A FHABIM HarITd 310! wiiaga, FiddT ed aThiu & HRT Alied B &
A 31T v fafdre WM v Ae@ @) €1 59 HardiHa) 3 ST diddt & &7 § 37T Uh 3TelT
UEd™ §T5, A a8l ARI-siiad & [af¥~ Uge3ll & Felid =0T diaar & JredH 3 foar| et
310 3R BY RN a5 Bl Beuelee e Feft AAmal & sifticafts g8 &1 3ot diaansi #
TS PHECTAT, T Huy, Hathd Ui anfe v v & uRaférd g 2|

HafEr T e @ Joft MR & BI-HaR § Tet H37aT 8, U TR df e, Tpha o
JuRerd @ifh &, A 981 SR & HIa-HaR § Ui, ARI-37a B 2T, HE0T, FA-J308 B

TR



e M B R BRAT, ARI-2I6 BN S BAT T AR B FdeATcAd YT P
3MTHTB e HRAT U9 ARI P wTdcd e Pl R BT & | B Bl Bl Biadie
TR TSI Tiagm 3R 30 AMISaT B Udhe TR & | ! Hiaars & faedl I8 & fé
T TER TMTTSIh TYfeh & A1 YRR Aaiicres a1 & (e 8t &1 HalRe & & s & fob
TRY 31 370 T FaTEl UG T Ug T YR @ HI &l U AR ® dR WX 81| Igl SRS foh
FID! BIAATE TR DI I 3R THF B AT TAR I G3b TR, I AB~d T TR R
fftad B T BT & | Tfdar g & Biadt 7 AR & a7 31fd o a1d 2| Hidar &1 I &
TR FIcd B U 1Y F TR BT & Td - a1 bl 7 STH IR BRAT &, Y agl f=ferm mi
@I Bfcar H g awn & Sidfd 3¢ 3R afeal & g & e @ awifar mar & Ffer gge
@ Biaaai # nfeart TR & sia o TRk, T, snffe-giver, amfie-2fee giwor anfe
@I ST g5 ¢ | ST B TR JIHTAT B ald dfgd SNN0T Helel! T, 9 3R SRREN B wel
370 TR DY TN PRI GE 370 AU U STBIETIA BT et SR gE 59 FHIST H 370 R B
R HRAT RN & |

THBIC Bid T AED 30T HHA 31 ARI-h & fawa & vd sfaar ¥ AR o 3ufRerfa w
TBIeT ST §E BEd & - "ITeiH biet & IR alesiiid grera: Rt = & a1 i gferan ot waffers
Teelt wfaart &1 SR et 5 dte Rrggforal 3 <Y, =i w9 B 3 siftaRe A & &, wner &
TieRIer BT Y STdd axd1det &1 §1e ¥ AeTbIel § Hith 3alei & T 31dhl Heled!, oef A 3iR
HRTETE ST HE™ SHaffat = 9fiks o sraw Sdien o it & | dadt Il 3§ afed ¥ad 310
IIR-TdER W, 30 siad ¥ R fan 6 v dpfeas shia-ugh Twa &1 R e
anae & AR ¥ Aeed! 99!, GHET HART dieH 3R eie STaT orit aifaaiai = El-aitad, 7 3R
3R AT BT I AT B 1 b Topa| 317at af fewal ¥ 3 pafafzar afspa &1 ga-t
TSI T N g S Haratrat g Uget B TE g | 3R A 79 30 Hfaan ot 2ifth @ BRoT
wecaguf &1 W e, srfieT, srearae, Frfer gae, Ffer mf, afaar fie, Fever Tgaen s
THIHAT I 0N & I & | “HUTED, FHIe &.91., BH-gib 3R Hiaar, 7o aw&r -3,

T i1t BT T TR 3! e Fa-eietdT &l It & | 3! ITATNedT AT FaeT
I T BT SR & | ST BIAT3l H ARI-F B STET-3MBIET UG TR B Sa<! B Helgler 3g¥a
&, foreml =it 310 ‘w7’ Y T el § 1 A A B 3 IaT 3T B I R &, o g
31fe1cs TN - &1 | D! BHiadT A TNt B TR o1 <8 W 37781 3 & & & 31k digT oot & IRR
HBABIC D g2 : "o v B |, T & fore TRt <& 7oel! - TR 39D O §
fur o | e, o v i &1, SR A g, g wn - 15,

31T T & &6 S 3f 38 390 Wik 3 18R & ad &I $1H1 31aR0T 2, 3 37 a1 BY U
A g% 3D ard vl S & 3R 37 S BT & SNBler BT biet, 3 Eed 3 3~ g1 3!
BT 3TTH-TT&TIhR PRl Tl bl Hfcifars & | HaRr deal & -

" &7 Al !, el IR SNH AR

TR



BT BT IHDBI g A TTIIY

& 3 TSI o PUS! H Y AT

feva) o Y TR 3 a8 GEifrsTeT antt

g 3! I o1 37T - 3 3T g AR

A1 3D TSR W g

S @ IR ¥ a8 B TR A - Yo o TE

TIEEA D IR A - TEdell b IR # - 7 B0l ® IR # "W firer, v & dlteatt g, o e -
28-29 ,

S o gt B U farw, Foremy 399ant @melt, SaRi, 3T B e, e W N B U1
BT UBe BT, 37T ¢ Bl el e | faRie & @R 4l A1 Mool 39! e 9| 39 d5d! B
o 5 @ e & 37ER W, aY Aol e, W B Hiw A & e 7 o el TR W ¥, W 31
I ID & As! 39 R F 3711 I8 N v TR &l fak1er &, 57a & Siia &r, a3 B1g ad &
oRRefY & gare, fiR o 5 81 ®e T2 vsdT| AR Siad @ 3 famfodt 3R o= gt
Biaansh ¥ ftros gg & |

! BHiaal & fava A gona urs foraat & - ‘e & 7 Slaanh ¥ S-a1 B vh
RN At weg wera 3R gater &, S 374 v i A8t 1| 31 ideial & TaTd dr 3T et
TESTT & BE e 3R B T BT Tl €, SR TGN IS AT FH T Tl 8| gfer
= HfAdr3i § 9ial &1 o 3R faer, T B vdhed 3T i 8, 3R gR 99T # v Gl @
ARl & TR AeaTsd! BT 3MTeT1 Y 1T fd, vab fa dfcTt TTsd!, 3MaR01 IS ¥, a1
IE & o6 T Hiaansii § TN-A o A U Gerd &, 311 Sl-siiad ol fagaHers Rerfoat o
T &1 570 W B AU § - ‘T o i gay, ‘R W g, ‘9% 3ndien 9wy el
"I~ U T&eT AUB-IUD' 31T | HARAT Becl! & 1o - "Hiieed § IHRA aTell Bi1-uay S5 i
B T &, 51 Rl & ot aridier 3R fawref & a6 sremm iR a1feres e gl “m e, S
P HTT H Tgd §U, HINUT &1 31eT , 31T U 2 fop Aifeca ® AR &t 31 sufeifer &, ot sroe-em
370 37fcTed @ 3T Y goalT & I AR ST & |

TRY-TaT e DY YeTeR STITHeT BT Frgul Hifged TR Bt HaaTerd Jyf o aifirafs 2 |
D TE HII-HIE & - ‘eact et & gu @, e ud &t gl v @ R W, dISeR’,
IR, ‘Biaar § 3R, ‘T P FE 1S &, ‘§& IR B ABR' TG A HIEH | FHI
BIT-TUE- ‘TIB H fevia, O e - 2014° 3nfE | 7 T Broa-JUa) Bl Hfaarsi 3 qread
HaRAT F AR-STaT & AR veeei, wost, Bl v AR)-afha B gedr of s @
7T 3T & | It Y AR 9 STt G ST el < diaa ot STeTerl N Pt & -

“igar ft & dt &N D, BIF 3V e T,
e +ft 2 A wwEran T8, 99 39 9 & 3R A o T |
“3ITET, ]l § faiTedT, U e * 140 ,

FTHGT BEc! & - T FHTST T U1 FHIST &, 311 T, 7, I1; 371fa Fepard s & IR

TR



AR o & | g -Toa-3TT-ferenfie 3tk sreueTeas i gaa: T & & - a8 WHaT &1 3T,
EN-fawrel & Alduer, S |k - 23-24 , 3FIHGT gk GHIST df 1 T faga=msi & vd &t ot
ToR H @1 3R &1 TTEd! | I8! BROT & b 1D & B H THIS & &= il df AR B
ferror &1 3rIfireeT ot i MR -TTe=T arefadT @t eI €| geiat dfaansit ® Hezm aif oo TRay
@I UI5T, HOY T3 A3 BT 0T g3 8, TR Pl I 3% aa-d T H e raid fopan T g,
31fig 3 o ¥ o srew fSronfaw o1 uRear & & |

1979 ¥ 31T "TIeTd U< o) g’ Frer-aue & Y yopfar & TY<h piaae & | 3T Ul b
RE & B T DY fITIR 1 et & | N & T fIwaR arget &, 30 &7 37ed = & g A
SER 3T, AT 3TR 38T,

“Ferei-aRY @ 3d-Fid Ba o Aexwm HR? fawr w1 |
R §81 3 3UR W IUR I7 HewrH |

“3IITHGT, TTed ud & g, Ts - 1,

U Tl Pl Siia-T Wi 30 YR BT fadR amgan €, 319+ 31Rerar o1 fawdR | e a6 o
35, 3T 3Rda B 39 TR & forw ok & AR 31 Bror-aug Sfaar & aika’ &
FTHGT forat & - "en-31die fUgerareTd JwTst # uet 3¢ e-adl gdual | gonl & i
Afth 3rAa T AT | A gy T, 97 g Taven @, 3 5 A AR Jog ad TNl df
TR U &l TS STl & [ [rdl 379 FaR &, 37 U1 &1 Te-ATA | e ol arefasdr
3o & &5 qet-agt el 7 STef-oTef Hies R & 9 feramor, weoor, feios (feveret, meaer,
waiferer) B IR veu= T & Reas avmaR eRR €, o<1 R fesn & anfge sk awa
Oy ! §Td & & | “3FHGT, HiddT ¥ 3iRd, IS T=T - 15, 39 UBR Harear 7 Hfis wu 3
TR B TR R, T-3RFHHA S FgId a2 W, Ffer e Sl & ol A1k ol
TN R 3R Furs § R B Reifer & 51 TR g & “wfaar § sika’ 7 fufia fsar &1 fdh
foraett g% 3R’ & Bafdst ¥ TRI-STa- B Bio TuR Bl 2= & JaTe 5o &, 3 Bec & -3
3 HIR Fa1 &, 3 Tt & Tiea & 3R et E amat ot &, T s dhudt &t 39
AE S T &, 71 TH 8N dTelT | §H: ars A @1 ar 3R ik e et &, vep 51 Sfa
e AT &, TERT 511 F-Goi el &, TR a1 B Big 3R-BRR Tl gar, ARy oY 0 & &,
STa=-aIfae, -t BR=Y aTelt | AR A &, 6% ! TS Pl & AR -

gt 3R i, g2 ve uRmEfes g & ot &
$IaR DI - “gdad, IS 6T - 39,

3FTTHGT BT TV BIT-HHR ARI-31d- bt Faa-Tee ST Bf 31fieafts & | 3% Siia @l
AT, GOy, A9, 9T, 3ER foranfawr vd AR @ 3ida @ ®ifid &= & dcd e
URATT I & |

TSI DIddT H BT I 319 Teb 31T UgeT Il & | 39 foTe BiddT iia,
gor 3R Fad & gl savadar g1 SiaA-wied B diss & agImar wud & e g

T RTINS



HIT-Bied] DI 4l ATST| 37D WE BIT-AIE ¢ - A1 91 & §rd adT’, ‘37 Urougol I9a &,
eI W HAHT', ‘311G, Tel Piaar, 'IRF-3ER B TR ' Td ‘T HexT IRHR' 3| !
Higas ¥ GeEstdr o, A arern, BSenfasr S I &1 RN et G &
31TIHHUT BRSD H-UTSH- I | 3T BIdeT B o8 SHIE §18 | $10b! Hidar H a-T ot s,
gewt FRYeror o1fiks vd daTRes uer & Faera &, S 30! AdeTeHadT & fafder eRTde ol fFmfor
B & | BT HiddT D T1ed | AR & TIEw, ggal d Hbed b BT 3MMed= el & | 370+
BT e ‘59 Urouyul a0 ' 9 et & -
39 Wig, Tl W IR F, 301 D 71 B &, v N @ fore
S G I TRl BiddT! “Hreara, $9 URogol S H, I |t - 57,

fawamer firsr it aal & - Sdl WE B 3w & a9 B fewal Biad R D! Biad B
& Tl = & 51 T .. T & fafder uel & preamaAT o gwe # siae-ae 3R
de THIHIT S AT DI TH Bid D TexT FdaT Ht & 3R 0 ‘Uferfae’ 3 gewsi &5
FAEREA 4| “BIATaHl, gif §R WR G, 3NaR0T IS 3, BT Bl Hraaisi § TR o
AT Bl N BeUerge al & &, I8l THTsT BT gec o 3iea 9t & | TR {5 TR Tt & Sita
3R R Ud 390 3aHT & YHR T8 ? T HarAT = 3101 BiddlT ‘T gl & a3k
“fora for wa B s 2, @R o, | Y, A o
Hrereht 2 ag, 31k geclt @ da-diaex |
wfereafs ifoweht &, afeal § dem
UEEl A, Tg B ST AN W THIBT
et | e | s ]

"SI, AT WIS B I THT, U5 6T - 42,

I ¥ AR & 57 Sitae Y dea ot e & 3R areky oY, TR 3R ShaeariRie ARy 3 vy
Rerfer? 39! goBR 31T o7 <& & 7 goar | 7o ot o I8 & - ISt | I8 "I XE & 3o |
310 1 BT, 31T T SR I, 319 T DY | 37! Hiamsi W 319+ THT 3R 15T B el
@1 fermor 81 AR & ArfoTes-anfiics warded ot AT o Arer € 70T tRoRTai o vy foree T ¥k vd
oY AT & Jaci B SIS H |

ARt e qge = anfearh ARkaY @ 3o & o smie o el 396 T SIa-9Is
& - 7T B RE FoTd & I, ‘370 TR oY qeTeT A, e Ueb =141 fagig’ | ge¥abt abferanahf o fafa
TR 310 TR-gRaR, Real § @iswl & 3T - | 3710 31 & TereT FRd g TR & -
3T ST | aRTd B AR WY U6 TR & - Aage o, {5y @ uHTg &t @ - Aeaan &, fawr o
3R R & Tagor Sfa &l W iR 99 F51=Y aY 370m oo o U1 IS ‘R Y 1P 59 U bt
@lst ¥ 3R 3o 'R @) e A
“¢Rel B 39 BR ¥ 39 BR dH?

TR TR



Y R Fara fore

IR ST, 31T BR / 31 8 ot aref 1
T g, 3T ER B AT H, S /A - 3
TRI-371G DI daT, FHad, SNEUT HF Hidar # IER WR H Y& B g2, TRI-AF Bf daT,

I 3AHA DI AU DI HATH B GE BaATTAT T FATS F U T PRl & - aF I W PR
T B T B H B MK D WITTBY, Tgahy ol &7

TP Pid A R, vh S D
7 B TS et 3%, Bt ggT & g,
390 MR &1 Werar sfier? “Ffer yger, S &) ke goid & I, T w8,
arerd B TR B 3MaRes Hral, Ner3i vd de137 BIs T8l TH hdl| 57d d dl IT0! TelTs
DI T THS | 310 TP oI ‘SRS A3 Pl Uela= va 37T 2nwor’ # anfear Afgemsh &
Shaw g & fawa & 9 foraa & - “snfeard wfgem?, f5ms e v &, 4@ ¥ | d6 =R
FS-TIEE ORAl &, U &, 01 F §X b UreT =l TR 32 &, foraa! feratferat dari )
fq I@HR T ITA &, SAeren, B [Ra a1 Bt af¥ew @ 3R, | HuTed, IARiaR dlend,
fEaR) & wea-Ufave, Uss =T - 203 , 39 YbR d 31ed Bl & Tawd AR S7fd |, 370
ST F1 e W forey & foe -
“Reral 1 gferer & sTE &Y frelt
g9fere gv R foratht s sfeema
& G ¥ fora o s sitg & A4,
&9 e B IR A o]
ugd STe ghie @ 39 wferaR A
3R &3 BRI 39T IR S AER |
e gge, SeR |, Rerdt ferd it 3o Sfrer, o e - 74
31T: ST Biaar3h H§ ARI-fawel vd AR} &1 Terh WK 2, o ydd o W AT, Hay vd
faRTer BF a7 &1 T Tg Bl ORE ToId & W& | ARI-A DI DT HIGAIH! BT IAT-TAT1 [T Y
3R T 3T & | Bl Tfdar g 31 Hfadmi & Aread A TRY & a7 31 &l AT
B &1 T BiagdT § ancfdr, Fiiear 7 i 3=t a1d [T F1 TR, W9 31 SiaT
o fore Fofa e vd &= TTon & eyl & HTa ot Sfeafch dRall & | 19T didaT ‘T a8 Tl uNiE
& % paRRr dEdl & -
“P§l I8 BN INE &, S el & I S HIB-A1D
ST 51 Ben & a9 3

TR TR



Feffes 3t el @ 3o M
T2 st et g8 smeafiRar o= 3.
THFH g5 IR urd-ufran sit
@R R e >, Ga A 9H B @
3R WOR @ & ol § wegyfl e 2
“wifaar g, e oY 3R I o, s A= - 14
HARAT T B 39 T P A BAT AN &, FAND 376 T TG P U DY IcboT & AT ST i
T8, A8 ERA B 9T 2| 319 99 TR Bl 39 31RAdT b WIMid B1 &, 31 IR 89 o 319 3R
31T BT HET HaTd IR T |
! Hial W Twolt a=d gr goR w&ik forad € - afadr Rig o sfean &< o
HA-Bladt ¥ v 96 YT R & Hodt MAHe FEaTgufd W B SR Udw! XTI,
R 3 3 faAeifcdsd & RITTHT, Tiaw! gite T Faqd H U6 oM 3R ded
aef F 318 37 31R AR qoTii~1aT goth bt ‘T WH 3170 I+ 37 Bl QLA YBR ot a=E gofera
3T At a1 foafor 0% 3iaRor € SN &) &) THwIel Elcdral Biddr B §Td U T aRoT §
TRea AR ad & | GO AR, af fessrant 3ilRa &, s, 17 3, 2001
3ot i fepwrant 3iRd € & Bafdat 3 ARY-TadAdT B 7 THIM JIR PR g Bwon
FAE -
“H foet ot siRa A8 g, o s 3ilka g
# foeft 3t AR T Hedt / 3R IR RATR DI TS
I=P<h g 3, 3R T e / wHg U 3R sua AR,
&1 I8 / 3R 3o &< vl @t T we w €
3R § € arom gdsil @ @ 3ikk arftremmena & gx / gofaan s |
“afqan e, # foaat 3siRd &, 3= St shiae, g | - 40-41
37 THD! BIAATE T Gfeh B RHT BT 3T SIS &1 30! BT & fob 51 Taw 3R
HHIET D! BIG § 2, a1 FrHTfoTeh TR R WY THT 81| TRY BT 31911 T 31ced & 3R
HHATST H 3T 370 Hed I I & |

<fierer TgaeN BT ITT FHR ARI-STa @ HER BT 70T |G el & 1 & !
Hidam qrIfse JIf-faumar @ Y 3R IRl &1 TEST Siaa1y U9 310 GRAeT Hr 3 Pl
freT-gfe 3 Bfaanst fAfe s 1 390 T H1-|7E & - “BR-FemlY, ‘T & wWie,
‘3t Ofeh A, ‘Rasd! Gem @ a1a’ 37T | 390! Diaate § FH1e1 & [USs, BRI oH-GHar™
7l TdeTeiiel AT GeTeRdT Pl JHIUT BRel & | 3709+ Uh HT&TchR H Sa1 PBel - “HRA-T
TSt H R0 i & T2 3R g e 9t oy 3R dfera &1 somar o1 R RS e & T2 &,
o9 Y &1 U 3oar ant ot A1 31K v o anf o gow ot Ry oot ey it e o gt < ot g

TR



H gy onfte & &? &8 518 W [ aveN B g1 N | STHegd URadH & U Yaw HIS &l
fmfor = B gHe! § a1d B A1 TRac BRA F TS A B el | A Feed, 75
2017, U5 |&AT - 18,

<feter 3 P Bi-57lad B iR HF TRIP vga 8 AR FA-qh B WA 1 o faege
e &, 5T 3 31 Bfaar ‘Sued’ § ¢ vd faeeivor & rer IRgd dRcl & - “g BiHdt & sas
Hfh /B AP A
@t € 3wfle | / 3ifvw ee B a1 o ugel st
# S@es i1 aneeh €|
“<Trerer Tgae, Ragas! Gom & a1, T 6T - 99,

S oS! & Hed 89 I8 g 81 311 & b 31 TR &f grtferat st 3R 399a g wda
T3 HOER 8T & U 3R A ) BIFeTT Bl RI& I@- &g U 78 gi-1aT o1 Tw 37t & e
ST &, o AR5y & Heg ®rg 3R A1 &1, 37U AR &1 IR Y goF & FHH T a1
> | 9 DA BEA & -

"3 g B dIg-RIgAR S TIfee v 8 givran
2 fored gaeit RIE A A

“<TeTeT IR, A-FRISHR, T B WIE, TS 6T - 59,

37T: SD! PIAATE W ARI-Ffh B SHaBIE Tl BT, IR I U B & 370+ A v
FeT B A1 $ AHRIAD URaT B (078 T BRcll & 0a A THTST B 707 7 3707 got FeanT
TEH BRA & |

39 TR f&=t diaar # TRY-Tawel e Biddr & Bg H & | deblel= BiadT ol Fas WE
faRivaT & - AR & gR1 ARI-TE @ ged sfiaftn | 3@l uieT, 3, denT, wuy 3nie & Aiie
ferzror qerm 3rom 31Rwar & 31 & RN &R & BeucTae | 370+ 89 @ ¥acd ®I, 319 3T,
31T TR 311R 3199 Siia & e BT AN @ AR AR, 3ertaears, Fraffasar sik smeafefan
Y| g7 HafafFal & B TRI-fawst & 7T Beid 1 i B I 2, 579 YR 31mst 3l &R
&3 H 9RI 7 %99 BT T8 geal F AU 6ar & dn JH1sT § 3o TRema 8id a8 81 FH:5dE
3 AT AT H AR &7 37 [l IR & TRaRas, AMIfoie Hie3 ¥ FUR Iod< T
TS S Femfor g |
GSEE
o TERd aui, Qul¥reT, yes W - 45-46
*  FER DI DA, FHBICH HRATT Aieed, JTs-3RA 2000, TS FE&AT - 140
o vaRfgwaTe, Sidr o gene, gy e - 53
o IS ATEd, 3 B e W 3iRd, gt HeT - 14-15

o uTEd, T .., S-gits 3R Biadr, 7 W - 3
- A, THTE e ¥, AR T §E, yoI=1-15

TR TR



o T e, v fam dfeT egast, gt e - 28-29

o T i, v fiT |l s d!, e Y §

T e, T PF {17 H UG §U, {07 & 379
3T, Tt A farr, U i - 140

o 3T, EA-fawel & diduer, U T - 23-24

o SIS, Tad ud &l fagl, U v - 1

o 3T, BiadT & 3ikd, o | - 15

*  ydad, S 6T - 39
PO, 39 drowgef wHa ), g W - 57
o BT, G ER R THB, a0 IS 4
BT, 1A W1 B drd T, T FAT - 42
o Tfet gger, 3o BR @) JETer N, U e - 3
+  Huradm, 3T AERT, FEERT & We-Tiave, U w¥a - 203
o Topfem yger, SR |, Rerdt fereivh s e, g e - 74
o faar g, e o ik T o, g =T - 14
o IR udRY, ot feat 3iika &, s, 17 5, 2001
+  fqan g, # feaat 3iika €, 31om ST Sitae, g e - 40-41
o TS, T3 2017, T 6T - 18
o Srerergaen, Ragad! Gem @ 918, U |t - 99
rerer <gaeh, dArg-RIEER, U BT TE, T8 G¥adT - 59

TR




 opEwR 7 g
21eéien f21en <iifa (NEP)

“Hdifiva ugfa 3k fder o

gt Rian A @ ded BE @ 3R WEA ot ggRi &
féprT B3 BT | TR & b & Ign-UeT Bt SE HieH
3R WM & ggfy &1 e x| w5 anm, afea
AT §HT § WMo 79 g e iy @ wed &1 gl
TRE ¥ I B FDB |
mwwmmwm%mmﬁwsﬁ“wu%mﬁ%”ww
foam Tl YRA TSR 7 29 JEUS 2020 BT I Riaw i B @w fvar| wEHR
JYHA TR AIGT 31 Bl 3T § Bld HAFS - 39 Aokl Jad di| I e i &
T H JETHAT TR HIG) & g qTel IRBR B WE 4R IR BT & b das TR W IR
e Bl AT R B foTe A1 Rrer Afer st pew &

3R AT HRd & giaard | ferem Tifer 37R f31em & a1 of 5w a7 1986 H SR 75 f¥7em e
@ q1E A et e BT A 891 Uah hifcicb R e B dlR UR T 51T T 2| I e =ifer oy
forer affcr & gicrde R AR fovam o 39a A STaReE I9THE ®. HRRRI &R fda T
g e ifer # qget 27 sreama 3R 4 T e &1

g e =ifer # fobe e SaeTa @ wHe @ fore 78 e i 1986 P T @I gH@s
IRA3TT 3T 1985 & Uah GRATdST 3 BIl &, SRATdST bl 2rah o “Rei &f gl $97 Saindat al
TR &7 ¥ 91T & &% TR & @l o G o T8 | 39 3 sifgd, amisTe,
[T, ATAHIIS, FRIDHI 3TE THI TRE B ANl & GI1d P LATHE (ol AT AT| 37 FH &
GETd B MR W &Y 1986 § HRA TRBR = 715 I ifcr 1986 BT YU JIR fd5am a1 3°R 1986
@ o1t =7ifer 1 98 A T@I W URHING X Al D& APl & 1b SHD S FHI0T IR B foT8 U
T 3Hferes g B RABR R YR & 3TfeIdBeR el & 10+2+3 FTAT BY 3UTIT T AT| 3R
T et ifer 2020 B ST TR AV ZIH 1042 JUTTCH BF SHIE 5+3+3+4 N Fact fean T | 1986 @t
T3 3181 Fifd & ded ¥R e & Tifd Fevie dal & 3id 6 T 14 a9 a6 & sl & fore
31ard vd H1:3]ea RTeT of sawen ot 15 2| eifdet g fR7a ifer 2020 & 37iel 39 3 a9 &
18 99 o 3 B B & fore 3fared o= feam mam 21 vas o= =7 e ey 1986 sgfawad 1 8ax
TRER® 3R vt oY | T TR R I et ifer 2020 w1 vy iR agfavad s M |

319, 379 5+3+3+4 P GTchaT BT I TIT & I 3P 3Tl 5 a9 BT dIeT YTRFHD TRT, 3 T
&1 IRAN® TROT, iR 3 a9 &1 Hedr TRoT 3iR IR autar Areathies oot & famford fosar mar 21

3R {19 & 3MYUR W @1 S ar 73 e fa & 9o & seafa =81, 3 3ik e
T3 UR et e e o aifes=t I et fer 2020 @ & UTadt dHe I af e ® AT
BT I TRE | AN P &g Hmah R e gt fear man g

2T



37 ! SecTia) B §18 31 R B Jod 316t T & foe Rara 3w f31em uRue Ae vha
frames o aRaea=t ot 7 &1 3R 33 uReu B 98 ugel o fesan mam e aifese 2020 W g
raftad foear | 3R Rren & foe srafa I Ren if & d@a TeasmH @ AR B &g
TRTe &1 R At TR 3eTE BT 6 U &l a1 graen= fosam g |

39 3G B aY HeaquT fag WR forae wwar 3o fere wver, Rrefor ugfd siik Hadies
TG W a1 YT 3Maead 2| fdivas faeR o feeafdanema 3k werfdeneray & e &) v
gafeTe ailfcs 5Ta R WRd H I fR1e i a1 wraffad = &1 gars fean s e 7| a9 feer
@ we¥ N fora 3iR e srcda snawdes & ST |

TR UECT & oW o8 Hiec NIweH B THHT 8NTT| FiTcs 3! HeT o1 $d! AT
AT B & T 98 997 3710 3R AR Retdl & A1 3716 B d—A B SHIAd &9 &
AT g aer Rrenfac &1 A 2 % uger St ureasw favafaeneay # o 9g agd & seuw 3R
HiftTes &1 27| AERITe UG H HORAT B §CTdHR 390 ey @ &1 Ja fosam mam &
TN T AT ATeTd & fob BT 310+ el & T 3 vl &t god o 310+ Revet @t fasiaa
TR AHA & ol I R1er T 2020 T 3} 71 30D I UISABH BT Bisc MR
el & ST UIGahH & SR 3R 3raftr 3 wraferd 21 3R Gege e @ 9% Bise
Rew & wraer o fred & IR IR g Y “HSRATH JoTel” 1 of 31t e & aiféres arien
3R AT T BT 31GWR & Bl &, oy 3 370+ ol & 3R UIGahd I 6o & 3R
37T FRTeTT Y 37U STaTadhaT B SR ST B Had £ |

31 37T & foeR & fErenm o aiRies gunel R, Uh R HIENITd YuTlel! ddl & & B
Tt @ fee ueamd T | 3nReR Bl ¥ g7 Wl a9 dar 8| e oY Igt & b anet o B
3eHAITSTT B S8 3, A, BRI &1 I I8 ¢ | T 3(cR I 31T & b TS B 1078 37 I
04 SHTCT I BT A & T&et 1 N FirsT fawar & g+ ot 51vTe 3o 3R afsafeast & s
AR I foar T &1 390 31eTaT S Y UISashH BAT & U T T & 39931 U8l a1 2MaE Bt
39 R ¥ T8l 34| Rt [Tplid & @ 9 W a9 wWien 2t €1 3 38ER0 @ dR R
TP JT TAR B D B & GRT ToHAT G- YUR BT TI- bt | 2023-27 & BT
i1 316 wott AR § & aY 310 HoR 3R AIER & 3TeTaT G e ST | 390 U &7 e a81
PHROT & o 31157 9t Bt B 31T 3R TfeafgoRt o &t 3e7ei R XM 79T a7 =719 gectl 141 & | AR
3R AR &6 3 & I 9T FGEH BT A1 FecTd] F18T HAEd B} &A1 T 21 37
TR B YIS 31 Fa™ 98 BRP & a1 98 37 3R qoid: Taewr aHet & sr=are £
(1) 3rgae™ fou fo= urgamH &1 am] &

(2) v fae gfganta g AT

(3) R 3R YR dcd BT Tl & GRS &l X
(4)

(5)

4) B 3R Rt 3uTd &1 Tera AT
5) e o B

T H U 3QTERVT GRT F9EA &l Ioa™ 99§, H v Heldaned ¥ fastic 1 haee! & dik
TR HIRA §| BAR Sfiar fawmm & gt 460 B3 3icer #oR # 3R @ 680 BT Sfrar ArgR

TR



H rITehd &1 37a 3T & I FR16 <Hifcr & 62 R 100 icrerd Arieh 3iR uRIfy 3R & iy
B U6 i HRTiqanera & 3uRRerd 81 STe d 99 9% & fib A1 5798 do4 B s @ iR & g &
fore fereras | fawmT & A= fErers 3 TRpRY AR W 31K e fasife, o awig & o5 vl &1 iside,
3RATTHC 3R 3T 3RIRHC T TR TRT&T A

H 370 3HT B 3MIR TR BE Thal g (b Mol B THT H 51d Bl B Vllth FHRR T DI UgTs
BT &1 3TIaTer &Y a8t B b AR B BT U 1 &Rl e Rerfer 3iR oY srrag 2| Ry fsgR & =gt
TR T IR R 3 THAT BT AT a5 IET &1 e STRd & b 06 BT R B J TH U
fRreres SR gt fobe e | 3 v gwfere o e & fos It fRre ify ot 3R fagR & fareafaemera
QUIHIT TR @RAT & Al e [RTeTapl 3! SETet! 3R GaT eTer| ol saa<eT A1 anl|

3T e ARy @ Td B @ 3R HIE & g T fad a1 8| SRa & o g
UG--UgM Bl STTE AIe 3R ™ ot 9gii &1 fadr a1 311eT & w9 Ier/de Sharey/ fasdrat
A 3T &I YUSR & ferd! | 31181 & 99 STl &1 71 & o & Rreras wral & ey e 9
3R 3raEre| wwa @i, e sTaTe TEa H Smae g9 I e Hif & dedl 3 g3 ke |
BRI R T |

faeafdareral @ o1 Te¥t a8t wown & & 98t sa1 om & & g o & 7@ dxanl
fawafeemer faws e, wien 3tk Wiemea D &= & Trar-arer, Rrer! @ g, Je,
geel, VC &l agTen, e ot STl ad Aifid 1ax I8 T & | favafaenert § sre & A R
B FRAT B BT TRIG, TR 31 2T T | T 71l | STafeh s & fob Rereh aeyarer
BT Bl 37 B JuTTell § 4R} aRE A FHIfed foodm S|

g fvem i 3R AR vl &1 sreaae dRe IR uar gadt & 6 ag R @t wies
& AifeeT 39a o o0 wareRl & 95k BE-faer & B W1 50T ST & et St &1 3idd:
faER 31t ot 370 et & 98 R &1 T & faer Rerds 310 il & ot e Arae ax T &
FAT? FIT &8 YHEH, It 31k [Jeafdaad & TeRES Jerifd o Jex 3MHR 370 Bl &l
Higs 79 o< f§8R o1 widwr wafota o T & Fr?

3T $9 3CIE & AIEH | AROR DI BT AN b TRBR BPSC & dR W BTSC &
RITYT X | 371 et & gemsafeias et ot Fanferd a2 [adb-s1d0T Ughd Pl 3TITE | 7
& A @1 geimc 3ik wifeRT o 3= et @ fore e far sel ve W & 6 anst B
neTdaney 3R feafaarea o faos 2 & fore s €1 59 fore TR rawern 2t 21 fBrerss ot
e & b Bl & fole SeaR % | aifept TR 3R fwafaaera e ugfa = v & s I=ar
T ® o1 AoTeR o= e & | sfere 3R foeR & fowafaenert & s@m @ d el & 31 1Y
TP 30 31a ARG B T[0T & AT Tia & B8 aria g

“TeT AT & TR, BAR &Y &40
3R &H 3161 &Y, A 2 ' HeT @ |

A.<>.A

TR






G890 LYEEB0 # Suoneal) ebue ueAn @ 1uiig B ubisaq
@ 5 B & g B Wy B goh bR

e B goa—dwllig ow w 0w Ngie e

-y # & = og 2 pgowow e ¥ ¥ SR g te

~ s ll-.‘k.ﬁh.ﬁﬂ“rr-‘.nimlo.- .-I.-'._.

PR B B I e L
IR PR AN RN TR A
‘.....it.-'il-_-i-ilt-ttild_liﬂii.'i

- i.l-l&g.ﬂ.ﬂi i ............"..-

s B BB = ® 8 EEETTe BIFM

-1_-.-. L EEREENEETNEE LR R
- ....m.._.._-.:.ﬂ... L |
FRE R A= o e ity .

lm_ﬁth.ﬁ_mmmwu J .

FETEE .

FERNEE BEEFFEFEFE

.aa_.n.,__...._-iuu“.-_kF
L A I R B B B

g T, AR B - IR e vd Iedra aRYE (Fid) SRT gediiad
faeafdenera srgem smaRT (7.5 3.) g1 “faRne” w=ifdenera & w9 A @ifoa

ey Rreafired, T

;
'
m




