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Sardar Vallabhbhai Patel
(31 October 1875 — 15 December 1950)

My only desire is that India should be a good producer and no one
... Should be hungry, shedding tears for food in the country.

Manpower without Unity is not a strength unless it is harmonished and
... united properly, then it becomes a spiritual power.

There is something unique in this soil, which despite many obstacles
... has always remained the abode of great souls.

—Sardar Vallabhbhai Patel
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j’:rom the Chairman’s “ Desk...

Dear Learner,

While India is on move to reach new hights of progress,
the contribution of the Open and Distance Learning
(ODL) system in this endeavour is also required to be
taken note of the ODL programmes at the school
education level are being offered by the national Instiatute
of Open Schooling (NIOS) at the national level and by
the State Open Schools (SOSs) at the state level.

With about 20 lakh students on its roll currently, NIOS
has emerged at the largest open schooling system in
the world. The open schooling programmes of NIOS
are being offered by about study centres at the
secondary and the stage, study centres at the secondary
and the secondary stage and study centres at for
providing Vocational Education and Training (VET).

In NIOS, the focus of almost all the programmes and
activities is on its learners. We have been striving to
ensure that distance learners of NIOS should not remain
in disadvantageous situation vis-a-vis the students of
the formal schooling system. The inputs in the learning
system of NIOS include (i) printed self learning material,
(i1) multi-channel and multi-media inputs in the form of
telecast and broadcast on course related topics, (iii)
Personal Contact Programmes (PCP) at the study
centers for educational inputs required by the learners
including Tutor Marked Assignments (TMA), increasing
uses of Information and communication Technology
(ICT) for benefit of learners right from admission to
examination and certification, (v) Setting up of learning
support centres (LSC) to care of queries of learners
throughout the day and (vi) On Demand Examination
System (ODES).

A single window comprehensive student Information
system has been placed on NIOS web site
www.nios.ac.in on-line help and response to queries
of learners are available to learners through E-mail
Isc@nioc.ac.in. Now NIOS is striving to put e-learning
by way of virtual class room etc., into the open schoolin
system. Virtual Classroom displicates the features of a
real classroom on time. It enables interaction on line
and use of audio and video conferencing for teaching-
learning. M-learning (using mobile phone) is going to
revolutionalising the education system. NIOS is planning
provide mobile phone support its becomes under its
education programme.

A dedicated 24 x 7 Vidya Darshan educational channel
being launched in collaboration with NCERT and NIOS
will prove to be extremely useful for the pre-degree
level students.

In addition to the above mentioned educational print
and non print inputs for the academic and vocational
eduation programmes, NIOS makes available to you
the half yearly “Open Learning” magazine to complement
and supplement your knowledge of subjects and general
knowledge. These issue of the Magazine includes
articles on Maths, environmental pollution/protection,
globalisation, laureates, employment opportunities, open
schooling etc. I hope you will find the articles interesting
and useful for addition to your knowledge. I solicit your
comments and suggestions for improving the selection
and presentation of content in this magazine.

I

/

(S.S. Jena)
Chairman, NIOS
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Why Open Schooling ?

The emergence of Open and Distance Learning (ODL) System has been a natural and
phenomenal evolution in the history of educational development towards the latter half of the
twentieth century. While the conventional system continues to be the mainstream of educational
transaction, it has its own limitations with regard to expansion, access, equity and cost
effectiveness. Major challenges that India faces today in the educational arena are:

the challenge of numbers,
the challenge of credibility, and
the challenge of quality.

The revolution brought about by the growth of Information and Communication Technology
(ICT) has greatly facilitated the expansion of Open and Distance Learning (ODL) System and
permitted adopting a flexible, constructivist, learner friendly and multiperspective approach
to teaching learning process which is so essential for creativity, leader-ship and scholarship
leading to total development of human personality and in responding appropriately to the
challenges identified above.

The Open and Distance Education is a new paradigm with some elements of shift such as:
From classroom to anywhere; teacher-centric to learner-centric; teacher as an instructor to
teacher as a facilitator; mainly oral instruction to technology aided instruction; fixed time to
anytime learning; “you learn what we offer” to “we offer what you want to learn”; education as
one time activity to education as life long activity. The concerns for adoption of ‘open schooling’
programmes with the objective of providing “Education for All”” include:

i. to provide education to those who are unable to attend conventional schools for a
variety of socio-economic reasons, as well as to those who for similar reasons missed
opportunities to complete school and developmental education;

ii. to meet the educational needs of differently able children;
iii. to provide wider choice of educational programmes to learners; and

1v. toprovide a ‘safety net’ to school drop-outs so that they do not remain under-educated.
Every region and state of India faces, more or less, the above mentioned educational
challenges.
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HOW TO USE NIOS STUDY MATERIAL

Dear Students,

The learning material (course material) provided to you by the NIOS has been developed by
the team of experts. The material has been developed in Self Learning Mode (SLM) to help
you to study independently.

Following points will give you an idea on how to make the best use of the material:

(1) Title : Read the title. It will give you an idea about the contents of the
lesson.

(i1) Introduction : Go through it. This will introduce you to the content of the lesson.

(i11) Objectives : Try toremember the objectives. These will be your achievement

after you have learned the lesson.

(iv) Content : Total content of the lesson is divided into sections so that you
understand and master each concept before proceeding to the
next section. Read the text carefully and if you require, make
short notes on the margin of each page. Try to solve the given
intext questions yourself and then go to next section. If you
cannot do the intext questions, read them again until you can do
it. At some places you will find some texts in italics and bold.
This is showing the importance of those portions, you are
suggested to memorise it.

(v) Intext Questions : These will be objective type questions based on each section.
After studying that section, try to solve those questions by
yourself in the space given below the questions and then check
your answers with the model answers given at the end of the
lesson. This will help you to know your progress. Solve these in
pencil and compare your answers with the key provided at the
end. Go through the unit again, if, your answer do not match.

(vi) Whatyouhave learnt: This will be the summary of the learning points of the lesson.
Retain these and add your own points to this list.

(vii) Terminal Exercises : There will be short and long answer type questions in this section.
Try to solve them without taking the help from check your
answer. After solving the questions, tally these with the check
your answer.

(viii) Check your answers : As explained earlier, here the answers to intext questions and

terminal questions have been provided. Compare your answers
with this list.

il
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Constitution of India
Chapter IVA

Fundamental Duties of Citizens

Article S1A

Fundamental Duties - It shall be duty of every citizen of India-

(a) to abide by the Constitution and respect its ideals and institutions, the National Flag and
the National Anthem;

(b) to cherish and follow the noble ideas which inspired our national struggle for freedom;

(c) to uphold and protect the sovereignty, unity and integrity of India;

(d) to defend the country and render national service when called upon to do so;

(e) to promote harmony and the spirit of common brotherhood amongst all the people of
India transcending religious, linguistic and regional or sectional diversities; to renounce
practices derogatory to the dignity of women;

(f) to value and preserve the rich heritage of our composite culture;

(g) to protect and improve the natural environment including forests, lakes, rivers, wild life
and to have compassion for living creatures;

(h) to develop the scientific temper, humanism and the spirit of inquiry and reform;

(i) to safeguard public property and to abjure violence;

(j) to strive towards excellence in all spheres of individual and collective activity so that the
nation constantly rises to higher levels of endeavour and achievement.
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TR 39 HUR forar 3R 7Tl H&UT & a8y
STAHCAT B AR FHTEI3I BT X B & [dhed
IR W | SR 8, TERT Y& A%l B &
o |

AU Ybcdl A IRIT R

ST. 3Gl Held AU B Yhed P B IRV H Ga
T ofd & | 39 BROT B3 qR SIBT Faxl BT A
AT HRAT TST TR 3T T8 AfhadT I S|l
FafdT THRRAT B U SH Tl B o |

1979 F SLV-3 &I ULNeTo IS & SR Th dicd
clldh BR ST & BRYT AT AT 2R BT 3 ST,
HA™ IR ST6 B: A & HUR R 17|

SEASININCIRG S BECR-C I ISE R ECIS S ISR

TYT| YX 98T B: fywaw wrell Fg o |
Tl B T T fhar f& S99 @i &1
ERISRESRERIRSIEN

el e W 1 HA T . FAH 3R
Ih ARl GUTHR [ R AT YOITEll §RT
AIfeTd iR omfse A5 R &~ @ 9| B
JNMIRIE & 16 I8 <@ & fory o fsor e o
R AT & AT e, 9 U—clre P&l H T | g H
I Al <1 M IR SH off | gETR 19 B
TR W IS T B TH g Fsor 7 AR L |
IR UF 99T fapIe garm 3R ST o7 T8 | 57
MG A g g I forar &R s g |
e ARSI U . A Bl e gdhall AR
R g a8 o M | HId &I =l # daer
el JE SH—HIGHT SFdhT 31 TEAAT I 3R
TER | SISl § |

faraar 1 i
<Y I @ddr, e iR s Rar & forw

Sl BAM B ARSI BT D] T THR AR
fopar T | 1981 ¥ UGH YU, 1990 H UGH fer{wor
3R SeEyR fawdfdema™@ gRT D.Sc., 1991 H
LLT. 9§ §RT D.Sc. & &I A< SUId 3R
1997 § WRA Y1 gRT GG fdHar 17|
T R H ST USRI BT SR gHI
S U AT BT 3 | =1 fashy AR,
ST, AT €A 3R ST, §&1 TBTIIT BT S8i SHI
MUY JRT g¥dl & ®U H e fhar|

g @1 arfl ff GIwl ==l ot s
8/ ol #ft 73 I3 B g9 3V Brf
fAfer s @ fory @ 9@ @er—dlsT @
ferg dd1 vead & v & glsar @i
THs @ [ory et 9w gv &l & diet
et @ ig avd § gala T8 ded )
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SLV-3 &% ¥thal UIEI & qI& dehlelis YeTTH=
sfaxmmel =7 e & forg faeel gatrn a1 S9!
ST Hepld Bl Y&T o1 b Id! Slell—aTell duuT
IR Rt w1 Uieidld & 1wy B8N a4
ST, g9+ IDI Ui Rd a1 & wers |rgd
MY YT FheTd] &I JeHET | Fafoold 8, &
T 3BT FHE B & oIl ISP & |

I & ST & IR § IBH hel & I
G R HBR SRAT el & IR QIR TR T |
MRA BT T FARFEl | STHHR a9 & a1t
B 7 Rl B GaRA IR AFIar ®f fabRid
A D AU <@d © | fase @ wfaadl &
SYINT HHIdT & HelTls & g 81 81 I8 ST
AU & |

<l 9 yfaera ard

ST, G HeA Quid: WMHTERT & | UM, T,
e, TR nfe | i g3 2 | | o &
TRE YEd €, 99 T ¥ e €, fMac
et &1 W RywRer 78l axd iR e ar |

SR B HbT W T H Ved © |

9 U Haeeiel Bid g | d1on goird & | fafReeas
Gl B T G UdS BRd © | I B 4
Al GIB—M Bl TANT Ued © | T 3R FRE
QFI U< © 3R 3U AU H S 37 Iqyd
IR & | 98 Sy ¥ faward el B |

YRA P 2020 AP [AHRIT < G DI 37U
AISHT Bl IBI Vision-2020 AHd i
U 3T &, FoTIapT S8i1 37Ul AraT Bl |l
faar 2 |

EXG I EICIN

GRIRAF—2 URATY] GRIE0N I Ugel o7 UHR BgH
Ie H A FEADR [IRBICT BT AISTT BT HelTel
e iR fiR MR SRR SWIEl @1 frme

TATHR fITDIE IR IE ST B AR
B BT JATIT 2 |

IRA Aasd arisd

ST. QU 3gel Bl @ ged ¥ 1982 H ghics

eSS FATSH STaudT YT &l FHATd Bl

TS| 39 BRBH & g AefarRad faarger

famfag & T8 |

1. gedl - g8 S 9 S R UBR &R drell
HH G dP ARG & dTell fAvTsel § | I8
500 AR T GRS AT ofdhx 250—300
fheMier d® U8R X Adhdl & |

2. I : I8 THE A SHIF IR T g oTH )
R TP YER IR arell fBrge ¢ | orfl da
39 Ao BT AFF—1 T 3ffiq—2 fHarsar &1
BT D TET0T fHaT ST gt & | *1ff—2
eI YHR B daaRed Aagd 8, foTaar
forelY T veud Y geIfud far o
HHAN € | I§ U T goi Bl JEUWRD AHUT
DR 2500 fhedrler dh AR R IHal © |
9 defad 5000 fhHl TP <&T B ¥g
b+ aTelt 31f—3 fAaTser faalig o= &
SR

3. STHIA : T8 S ¥ 8T H UBR bR dTei!
oI W @ AR T

4. e[ : U8 BaT ¥ BAT H USR R ATd
HH U TP ARG T dTell RIS 2 |

5. AT : 6 fPolMex dh AR HRA dTell AT
Y &) I8 Aarse <o 9 fasd 21 39
gellpiex I I3 & a9g At yeifua foar o

AT © | SABT 20 S 2002 BT HAAAD
oieror fhar T |

D AT &I 3R AT l-ArTR ST 3R 3R=—
R At BRI BT IBT B | ANTRSGT Th Wi fAarsd
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gt R age # uaeel ar siEre 9 veifia
e ST \adT & | I 300 fhadMIeR d& & e
BT HE AU | 3 aig W aY H AMD
TPh R B3 drell fBdarse gl | of sar
T B H 3R TP TS B F9I T Fhll & |

SHIeoll 9 8 IR &1 8dl

ST, B BT AT © b db-d! fabrd & arer
AMINTSG SiaT &I 3Fd FHRARH &I AT
U 3T BIAT ST | SEExl & forg 31|
ARl @ agHse H 49 Ud & FHI "6 &
gqEl | g9 6 oIy SIed—dbea AME Uh
geref fawRa fdar Tar or | S0 9 S Had
3R S9@ AR 71 vl Ruae iR A&
DT 910 | U §edi & forg 9% 300 U
o B I Ao DIOTT IR B RE B | 5%
TEIHR J ARAdT ¥ gA R Adhd € |

&g & 3Iifad avur & 3R

ST HAT Bl ATV 3R 3MRRATY oY ) SAF Y
Dl E | IR ST § qad B B 1o

ISRO, TIFAC 3T YA eIfdd I & T +ff
PRIETT & SR a8 W IR 8H? ANGeH
e & foly R & 2|

fUod | a7l | 9 a5 BT ArBU™T a9 3R
gl BT CaTArSl RIGT & Yhedl TR BRI B
R I | W, AT T e S9! 3R 93 el B
forg == foram |

2002 ¥ 2007 d® QI ® YREG Ucufa
@ ©U § SBIF Aiha wU A < BT IAD
&3 4 G« Ariee fean|

<9 U IR 3R <dr df IREd LT & vy
H OIS d T BT AR TN A B B ug W
o O 3R Vision-2020 feriRa aaa—er
gl AR wY of Fhdl| TR Ug SHd! Ifad
el B | S9! fdd 8§ FEeIdT, gAY 3R 37IdH
BRI | oo W1 I qu-fagyr # s W € afe

SABT IS 2020 FTHR B TP |

o

FIEar &/

fAgrT qw@ar & f& &f der 99 377< <l & g8 WIN B
f TS il & iV gwlery g8 faem & div o e

TEIfT G TG BT fe—fawTT G B INaTIE &)
UV TP HYA G¥ Ugell &9 Sl BT 8P &/
9e7 Y foreT &9 Tfd T GAEPI GIel—UINT |

&7 87 & a8 797 fed &1 g7 H F<T ™7/ |

SYY EIFT ST TUF & Wb GEINT |
fov & Wapd &I TGET Bl 9 ¥qoilaT ART/ |
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Wicd & Wigy & e A 9 Aord u

URIA o H WIRSd B YDA ST B drell
BIT, RS SR & e & Iferd a¥ie
g GRI A IS I & Tl | SR Bl
STed B B YA fRar T 7 |E

FAMM ® YT 9 | SME(A TG T © |

s 9 A9a &1 Sraadhdre B R I A
e INTe & € | ¥R faveg gg & 9
WY GGl Bl SRR A B TSIl godl g
I B & AIRI-ARY IRH W GNIad T OB
B | PrS-APIS T U BT R 9 W 7 2|
TS SR AT 41 SRR BT | AT ¥ T
125—150 Y Jd Ao Eec g PR A AJSS
T AT S qAH WIRed BT SHD R |
AT B9 WR Argald, Riferd 9 Tha
TR T Sl Beb-Bod Bl D HII-WTT HOTGA
9 o) g favg g€ 9@ <@ilRed &1 SuANT
AT qb B AT o | gg T uR WA H
gD AT AT 8 T3 | oifdhd 9 b I8 I &
AT ¥ 3R AT GIRAT gROT IR Fao! off | Sar
@ drg I IR ST 6 AR AT o1 | <@d &
<9 50—60 ATell H & YR AT WR IS 8
TS| 1906 ¥ HOd WIRed ‘Jdbelrse W a1 |
IRA ¥ S gl 7 &T| 1960 H TAR <9 H
AT dTctiel™ 9 AT Ugell ®ad @1 | I fdeq
¥ gfafe 150 fAfer F wiRed a1 7|
AT, fedpre T WAl 89 b BRI oA
SyIER W) Rrae w4 o 2

IS YR | 14 IR T ©IRed T Uleii=g &)
WId © | I8 TAR SN P I~ T 99 T § |
e g B AT Pl fgad 9l wiRed UfdhT #

o~mEfara et

3T T 2 | 3MST B AT Heqd B ol ©
@IRed {4 Siaa dar?

| 2003 # fHY T W & AAR AR < A
gfafas 10,000 AfEH < HOR BT TTHT 5 Ufrerd
iRed & fORIPT 10 UfIerd daet dfele| 79 €|

ISl UUE oI (SRMTA BRI 3R B 11) WPl
B PRU WP B &R B N8 [axdTg o ol

2| WRe® & IS STANT | A ARDIY
B AT T | 991 A IS @iRed oi e
ST P IR BT O & HIR R ST IR
fear 2 | fUwer 5—7 Aral § 399 &R 1 Ot 1fay
I IR TR g Ufeedd i o Wl
Ag @Ry & foly waras Rfa Ua1 o) €1 7 |
ST 9 TR IMARTE & el MUeH & 3a H
M dHIRAT Bl W& 8| WIRed I o
(SUTEH) ¥ Ihx fSwISTel T YATARYT P W]
2| o9 fEfor ugiferay geraf & gar & o
ITE & T B Tl UG Bl ST <d © | 50
TR Ulelef™ &9 a9 ¥ 17 fhal Foms
STRATRITSS I argHvSd H | 81 SRl 3,
S Us—UlEl g qrgHvSd Bl G ygandil & |

O ~xmfvar e, gaEErR, SaLfQ. foaars, a/r 9arT, Wiex, o J91. 9785597511
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IAMEH & 918 A1 Ig YITaROT 81 Hel, AFG BT Y
STTordT ARt &1 A Y a1 2 |

ARSI § BH 39 Il Wi fosdi d§ 991l
(&<, fird T F9%) AT, <ol sTfe < oI & |
A @IRT® ¥ ARG A™AT DI 3T H et
TR & T G HAR IUBR H o © | e &
TFPR W g, T8I 9 919 3ATQ Uleliefi | 7 A
B9 ST, T 9T 9 §<I el I B I
T T T | WIRSH Bl dree] H TRA T WRAR
M B A TGSl g ATol-golell S 0T &
B P FHIGAT 941 & B |

N
ENEIRIEEE

o ' (olysterene Resin)
@ TGRS d@ il H fde] 99, U9 d
o 311 # T YT Pt © T THE, -

AT UG © | ]IS W gAAfhd Wied & G
H M & DR ARAN Ied Raadd DI RdR
gt 2 | wiilRed RaaFl # fiel @dme ugret
NS 9 eI g=di I Fa—dal & forg
RIS BX < € | ST 81 el Redl=i Pl oreletm
g ygad ‘Aferd (Thallium) S&R Ue 4
UgdR S faHfad a1 < © |

T8 Al AT o ' f At @ H ua @ Ry
Al Red & UM A 4GS b 8 Iad ¢ |
JFARIET 3l e PIafraar Rursfaea aremsir
@ Ul hie—ai & Hdldd WRed & STAN &
PR R U3 H TR B D qHUGT AL €
9edl S © | §Wd B o wiasy 4 goui # 9ga o
SET0T AN S fawrs o o |

R BT AR, T g3 IOl G 3 Qe AT
T TRed o Aferdl § %d od & | Geol # gAd
B UY] ATel AT & A1 WiRed ! Aferr A
fRTel Sd €| I8 S5 Ue H S 81 Wil B |
DT T DI gl 9 H BEIE 9 dB
BIRTCT &1 81 AD! € | 3 DR Yfeiqy 35 g
U Tl Bl YT I & T SAR) refegaver
R Ufdde UM Ol & |

TRe® AT € 7 89 & HRUT AhTS FaeT
H AT Fgu a7 BT € | 10 Fferd AdaR ArsH
H BhIac B BT I8 BRI T |

1998 # FHIg ¥EX # WIAR -Icad & oI &I S
& HRU HIEAA q1¢ qdb 3 T3 AT | U dfelief=
Iyl g H S H €9 S € | Rl Bl [T
e HHGIR B STl & | Refesd o @1 /m
UHTeT ALY DI fohaT T TIfad aell 8 1 39
FERIT I 9T (BEdRT) e & oy U &g &l
ST 41 U FHAEE T8l 2 | I8 ureliel= &
Ul ®Y ¥ F el qr faured I IO B
@ DR B | WAL STl R BIa SISATRIES
q R (Furons) ganfe Uer 8 B o

JfEEAT, T T HAR BF B [HIGAT BT B |

feRvl faRIvs fdeg, A8 &1 AFAT © (&
“fUwel 8—10 aul | Ulcliel | H Mo
DI AHH ABORT I FHEl SRl DI Ald &
gle SaR el 27 Al g 9Ei | STel ofef
HS—PIHE B ¢} o B & I8l TRH & AR
H 5P fauTaar 8ik Y 9 Sl © | UiferRe’=
ST 3 FART FART BTa fHdbelcl & ST SHa-ariy
NI AvSd Bl A€ HR Rl TR Yol BN
Al © | WIRed s9RI 15 9 25 ifedl d@ gol
T F T L B | T Al Red BT STArIT
STET S 8 3R 7 81 SS9 o4 # TITeT S T |
SO Od, I g 99 AW 8 gRiga T8l 2
oTRe® AMI RRUIHIIT B aRE F Fal H, |
TR H, 9 9 H, 9 o H TR B aNad urd
PR GBI B, 3 ART AR IRSHHA B AT
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2| fa1 s Siiad dar? e ) 99| &
HHEE & HB Usqall W fdER faqs @
AT AT FH=NT 2 |

IITd H WRed IaTed AfHIed: ofg ST
H BT & | STl U § FHsiar far S & |
Scred H fIiRa Araeust o1 urerd T8l fhan
ST B | ©lRE® fURTE &I ACE & MR W,
YIEI—3Te & YR IR qAT YAishoreiiel e
YA B AR TR GADIHRYT HRAT TS |
AMA: 3—4 THUN & gl WRed qadel
UG BI ST | BH YATER0T & el WINSD
et ARG &R &1 Maeamdr 2 |

ST BN 10 IR T HaRT 9+ § o © |
T 3 ARG S lRed BT YAashoT 81 & & |
W IRASHY GIR & ST a1fey R wiifRed
DI TRA T BT AIRAT &1 7 T | ARTR H
AR IReH & Fure & fo TaieRoT 31
SARG IoTd Ufehar &l SMfdspR fdhar T 2
ST BgsIaET 7 39 Ui 8t 2 | $u9 w0 #
gRafd B @ ufehar # a9 sifefoud Ruaex
H araiioT @l srguikerfa & 3500 fedt Ay
gy RUSH IHTEMR U¥ feulAIHIIgS 97

(Depolymerisation) fhaT SITAT & | S9H SHoll U
P ST Fhall 2 | 1 e eeSIdbled 399 3 6—7
e fasTell &1 Ied F9a & |

RE®d & STex A Ao ue @ forg SoHiE,
SACH T ORPR AT Bl 8 ST BT BT |
Igfdde Sitas § SHfd 8F1 gEfte Srfa @
UgAT HeH BT | 9T & |dod @7 3R ST ©,
TRe® FEfOd SRS & AT |

=, I, Ty T MU Red IMIfIre
AR ST Fhd 8 | WIRSD MU Bl AADhaxT
@ 1T AT ASd] BT AT T HFRI Y oo
TS ST Ahal © | 39 USTdd H 9l & 3ffH+a
ganT At fhar o7 J8T 2

STeT Ugud, 79 Ugfud
gRCl & &l 917 |

Red & AT ST HRaT
STRETRIEl & AT |

Al Mg, B9 W9 Udhglc BldR WRTd IURIE]

@ S e & fag wif<a &1 gaurd o |

S # BICI-BIel d1di W &9 < al guidl &l

I BR DI S (U M9 H WIS 91T el

ERfl | IR & T & §B 39 UPR B &

e S A 2 |

1. AT {YG S T HUS & STINT Bl AT STed |

2. TRe® IMUfire Jer FiRd I R dar—ur=
H &1 STt |

3. K g =T U arell ureliefi| @1 Aferar
H @rer ygref 9 STl |

4. R HTE gU TR H W @RS 3Tl o o |

5. JAdb URAR gfafed Teh AT < dienel= &
el BH PR BT HDhT BN |

6. BIed W d1Y, Feoll IT =Y WTeT Yaref Ufelief=
B Iell F A P e BIS |

7. dieief= @ S Aferal &1 SuaT 7 @ |

8. Ui ¥ 9gd gU WXl A SRR Bl
I / STRTRD HRIAT SV |

9. TP B WIReH 9T B IR—aR TINT H a1 |

10. a1 & REcil & ©Red Bl oradT TR &1
<

11. 20 HTSHIF I BH HICTS Bl Ureield o1 Sfera
R gl yfdeEe S S |

12. ‘Breifsisad fafey & afenei| &1 foaor fhar
ST |

13. ARBR gRI YOI RS T I fdehed
W I H B & |

14. UTeliF ScTed, ST fAeIiRd ATIgve) &T Ure
fdar Sy |

15. TAIRTH MU B AIABART B AT FHATHR
TSHT AT HA! b BAl & AT § B o
AR ST |

16. TR’ Pl HIFG &1 Alferd ABR AT MY |
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gl @ g§IRT GATaRoT IfEHR0T (Phytoremediation)

Ue—UlY UgfA 3R Sl T 3 UBR | Hall
PR & | UPfd § gl Ue—urell | g AT o &
forg SifefioE 9 el 21 @ g &
SHERAT & WRU—amel & fory 3 ue—uiy faf=
THR ] STANT IRIU SI¥ FTeI, e, i,
3T 3R 3ffer onfe we™ &-d B |

3ATST JAEAHAT & el 3T IN— TR
ST @ 2 R T Ada uldre uert SN
JAENS HaRT 3G M-I & YR Bl
ST AR @ T I8 AT o1 T B P g@w
U UGHT 3R AaST+d 3+ GafaRvi FHmai
BT G B H FSINT BRI © 3R Ui
AT PIIH BRA © | YPId Al XET 39 Ulshar
BT BIZERHSITYH (Phytoremediation) H&d % |
HEeRHeIRed fid R dfed 9w | fAaas
g1 3 & (A% s wIger (Phyto)—UTey iR
cifed @ AfeTH (Remedium) Fdes §91Q
AT IT SYAR BT | BISSRASTE BT Ufehar
AR BT &M & 3 |

BISCRHSIYRN &1 UTdidd &qdr av4l, Tleus
3R faffae anfe em@ urey yorferl # urg el
2 | F U1 BIRCRASIVE Ufhan & araeta e,
ST IR a1g ¥ AlS[g o1, dieed, faemeas,
Feal dl AT 3HS Yd el | BF ard
AT BT (G B & 3R T dd & d1a 34
uerRil § S WM B Jad X & |

gpfd H Ig ulhar urpfdd vu § 4Rl iy @
AT FeAdl IEAT &, IR 39 I & [T

oufly #gT TR

WAl R fIuTed ARAl | g8 & GIAR) Bl
I B B o 9 Ulhar & IuIRT - AT
Y T IR o1 & | AR U B 32 AT
IS Ugfid A AT STA—d= Bl Ug¥dH i
A qad BT H W1 BISCRASIEA &I FERT forr
S T R GG A PRI @ il &
M-I B A O BUI DI T BIA H

LbléCI{H\V;'\IQ?I"I RTHETOT T hTH hd] %\rl

Pollutant accumulates

o ® in harvestable parts of
a0 tissue

L] /
Phytoextraction

o0
LIEN

immobilized in the
soil

BrgeNaSIvIrT gidbar &1 faay fAegor

BISCINHSIUL e Uehfcieh Ufshar & s uiaRor
DI DI &lfdl &1 ygad! | Yepfcl H =rer drell 39
gfpaT &1 999 gRT AU+ fzqd 4 fUod
20 98T W SUANT fhaT o1 8T 8 | ST AT AT
fe—gfafes gedl o &1 & | A, IeiE 3iR
RIS ¥ AT Il HT SUAR 39 fafer

ENT g®Id & HdhT 2 |

BIECRASIUIT P Had Th W) I8 © fb 39
ufshar  9gd SIfie FHI oAl @ Jife gaH

Oy digd MR, fA9F U¥R, T-50, Sy URAT, dace—62, AITsSI—201309 (SU.)
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T U @ Ugel gfg BN 2 3R 9 918 98
G /S /arg ¥ Aioe faured Il i sfue
fraR raufid & @) e fIsRd xar @
AR 3id H I I & fAuTaadr / uguor fiv—
IR TH HT 2 |

9 UfhAT B Fad JAd AR HSqUUT fIIea
UE 7 [ SHH MNI—U & YRV & W@oY H
B YPR BT Bl dgcld el sIdl agT I8 I
M el 1 ST (Rerefid, STeil a1 aradiy)
FRIETT a1 W& © | B, ASUUTBRI STl & STasimyor
@ 918 I UMl gRT g1fcdd dd Arei—s[ael &
=T HfSA § EaRd #) fear Sier ® 3iR
S WTE—RIAT 3R $Hd] Fag HiSAl by
UHR JHIfdd Bl &, 39 vy R dene o
I I & | e afasy # g9 fem & 8 SHary
AT ST |

BT RAFSUE Ufshar & 3iavia fae=T awor enfae
fpa o &

1. 91€U fsHYOr (Phytoextraction)

2. UIeU 4ol fRieT (Rhizofiltration)

3. 9ed ReIdHRor (Phytostabilization)
4. 9UIEY BUIANYT (Phytotransformation)
5. UIGY URUT (Phytostimulation)

6. UIGU areIdhRl (Phytovolatilization)

qrey frsmyor (yapfa 9 His@ T
&1 H1 9 BT Hd ?)

wIfeRei qIRGAl # Aig[E 3Fd AHRIR &
SUAR & foly Uil & SYANT g1 A9 fafe=
YR b TRIb O 8 | 37 dRIbl B Avg H
9 Il Herg H Tl ol | fAedl, dase a1
BHAl TR BIg MY ST H Agyd uareil /i Bl
R PR B (U HB Ul S drd BT GANT

fpar SITam 81 59 ufhar &I ureu fashyor
(Phytoextraction) ®&d @ | fUBel HNIG T T2
A 39 A &1 g swre 9@ g | g
T § 3R T8 BB ABT WY B Fell 21 39
fafr & e gt @ Mem WRI dw@i &I
forspdor e gEar W fhar Smar 21 s
WHehMHE dedl & FTSHYUT § Ygad g drel Ui
HehTHP Tcdl Pl AU <X I8 GeAdT & A1
FHIRT B § R B 2 | U F Ul D
Tl BT AT STl & §RT TFNNT dXas AT fh
ST 7 PIRTERN # Afod oxe wad € a1 fw
SR a9 § ufcqat § REaRd #R <d g1 3
SUARG U SHaTqi I Wd & < 89 ddb
- HIS[@ HhMd dedi & Jal AT il 4
ISPy BT B BRI I8 @ | SAHINT: U]y
fAepyor A Sl g8 ureu—yotfadl & R Wl
I eSS | @1 SRl § S 4R Tl & FhA
A GuIfad BT © 3R B =hl & dI I8 ol
1T & f6 99 AT 9 9 d@ 349 il gRT @
TRE HAUMNT Bx oy 17 &1 99 wew qor
HepHoRfed Aedl # Faffa waa @ 918 3
ST Ha g |

SR Ay # e g1 @™ g BIaT § 6 ug
U GATEROTHS A 8 & HRT 394 el ol
[UTacdl Qd GREET UR blg g1 UHTG el Usdl,
STafds WRI dc@l | Ahad el @ SuER H
TIRT 1 ST aTell IRAERNT (e & ST &
HeEdy HSET Bl YUt TR qRT 99T IS+ 3
I R & IAGHA HF & Al & | TR
o™ g BT © 6 39 Ay # e fafi @
qo T ® ANTd 98d dH el § | 39 fafy # =iy
R 72 2 f 39 ufshar 9 e wwa 9gq
31 TICT & | ISMPT T BB WA IARAT DI
TR # fawmfag wx form g, o faedy #
ST | NI dcdl & gereiierar 9¢ ol 8 3iR
SHD URVAEHY YIey Fspyo) # Her il
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Your Responsibility

You are now a student of the National Institute of
Open Schooling (NIOS) and we welcome you in
your pursuit of learning. We would like to discuss
with you a few things so that you are not
bewildered and are able to take maximum benefit
of your situation.

I hope by now you know something about the
NIOS, or an open school, or open learning. If you
do not know anything about it, please read the
Prospectus you received at the time of your
admission which is also available on the NIOS
website (http://www.nios.ac.in).

The Prospectus also gives you information about
rules and regulations which will guide your study
in NIOS. So, this is an important document that
you should preserve for time to time reference.

Table 1: Differences between a formal school learner and an open school learner

as an NIOS Learner

O Dr. Rajesh Kumar

You may briefly understand that the education
system in which you were studying or had studied
earlier was one system (normally called formal
educaiton system) and this system that you have
now selected for your study is open system of
education.

In that sense, you are an open learner as you are
in an open system of education. And this puts you
in a very different situation than the one in which
you have studied earlier, when you were attending
a regular or formal school. It is better to
understand the difference between an open learner
and a formal learner as these concepts would give
you an insight about your responsibility in this
system of learning. Let us have a look at these:

The formal school learner

The open school learner

has to go to school on regular basis

is free to manage his/her time

has a support of a regular teacher

most of the time learns through self learning material

has support of peer group

can seek support from parents, colleagues, etc.

is a full time student

may be attending to other responsibilities

receives feedback through unit tests/other

receives feedback through learning material etc.

examinations

has to study a set of subjects or a stream

is free to choose subjects of his/her choice

has to study all the subjects simultaneously

can study as many subjects he/she wishes to, and as
per his/her speed and pace

has to take examination simultaneously in all
the subjects

can choose to take examination in as many subjects
as he/she wishes to, and even skip an examination

has to finish a course in the year

has one to five years to finish a course

can pursue co-curricular activities

has limited opportunities for such activities

has others to take decision for him/her

has to take his/her own decisions

O Dr. Rajesh Kumar, Regional Director, National Institute of Open Schooling, Regional Centre, YMCA Complex,
Sector-11 C, Chandigarh — 160011, Email: rdchandigarh @nios.ac.in
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Can you now identity the basic difference between
a formal learner and an open learner, i.e., YOU?
Yes, you are right. An open learner is much more
independent compared to a formal learner. This
suggests that you, as an open learner, have much
more responsibility for your learning and its
arrangement compared to a formal learner. There
is no need to get frightened of your situation.
Becoming independent is a very good thing in
life, and in every sphere of our society of nation.
The reason is that when you are independent, you
are in full knowledge and command of your
affairs, and also under no circumstance no one
will stop you to seek help from possible sources.
NIOS also arranges systematic help in your
learning. Thus, as an open learner you would be
doing most of the things on your own or yourself,
and in that way you are also a self learner.

In the following lines, we shall be spelling out what is
expected from you during your study in the NIOS
so that you may reap maximum benefits of the system.

Tools and commitment you require

Before we proceed further, I would like to discuss
with you what tools you should be equipped with.
Some of these are:

1. You should be having an active email 1D, as
many times you will find that you are not able
to get to the NIOS, or your study centre over
the phone. At that time, you may use email
effectively.

2. You should spare time for your study and go
to your study centre.

3. You should understand that only organized
study will help you in achieving your goals in
NIOS, and no assurance from anyone, even
after paying for it, will get you through your
course of study.

Now we shall discuss the points you should take
care of.

Check your Admission

NIOS would be posting information on the email ID
you have provided about status of your admission. If
there is any shortcoming, rectify that promptly so that
your admission is not cancelled for any laxity on your
part. If you are not getting confirmation for your
admission in about two months time, it should raise
alarm and you should get active to clear things.

Check your data

A soon as you receive your Identity Card, learning
material etc., please check carefully that
everything is in order. If you find any mistake in
your data, e.g., wrong name, wrong subject, or
you receive wrong materials or less material, then
immediately get the things corrected, otherwise
it will create problem at a later stage.

Dates to Remember

You must know and remember dates regarding
various activities in NIOS. For example,
submission of examination form and fee, change
of subject, additional subject, etc. If you fail to
act in time, you may miss your examination. All
these dates are given at the back of your
Prospectus, and at the NIOS website
(www.nios.ac.in). You may paste it on the wall
of your room where you study for easy reference.

The Learning Material

Since you are a self learner, the NIOS provides
you self learning material which you need to
follow for your course of study. These are not just
any other books you have seen in your schools
etc. These are called feacher in print, meaning as
if all those things have been printed for you which
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a teacher does in a classroom. There are a number
of characteristics of this learning material which will
help you learn your subjects. For example:

1. Thelearning materials are developed by a highly
qualified team of experts in the area.

2. These follow a programme of learning which is
based on proven theories of learning and takes
care of needs of a self learner like you.

3. You will find that the content in the material has
been presented in very small steps so that you
may learn it easily.

4. Every step is followed by an objective type
question, called Intext Question as it appears
between the texts. This will help to know if
you have learnt the step or section properly.

5. Aot of margin or white space has been left
on each page where you would be able to write
notes.

6. There are other components to help you with
your learning, e.g., use of numbers, bullets,
tables, boxes, graphics, maps, drawing,
summary of the lesson, exercise, and
suggestions for further learning.

7. You would also find support material in many
subjects, such as glossaries and practical
guides in subjects involving practical work.

Thus, an important aspect of your learning is that
you will be learning on your own and will also be
primarily learning through printed self learning
material, although audio-video programmes will
also be available in many subject areas to help
you with your learning.

So, you should study thoroughly with the help of
your learning material and make notes in the space
provided on each page about the problems you
have faced while learning and questions you have
in your mind. You may also use this space to make

notes which shall help you remember your learning
at the time of examination etc.

Attend Personal Contact
Programmes

NIOS organizes Personal Contact Programme (or
classes as normally referred) to help you in your
studies. However, you should note that these are
not classes as you are normally familiar with and
that is why we have named that Personal Contact
Programmes (PCP). In the PCP, the teacher may
not be able to teach you in a way it is done in a
formal school. Rather, PCP's are meant for:

1. Helping you with your problems, questions,
and queries.

2. Guide you for your studies.

3. Doing practicals in the subjects involving
practical work.

So, the first and foremost advice to you is to attend
the Personal Contact Programme. For that you
should make notes of queries etc., and ask
questions to your tutors (or teachers), and seek
their advice to organize and further your studies.
There are some others benetfits too for going to your
study centres, such as:

1. You would meet your peer group, and may
like to form a study group with your
neighbourhood students.

2. This will help you to have a discipline in your
studies.

3. We have requested the study centres to
provide you a study room on daily basis and
you may utilize it.

4. You would have opportunity to learn from
audio-video programmes.

5. You would not miss any important date to
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deposit your exam fee etc., as the notices on the
notice board at the study centre will remind you
for this.

6. You may take part in co-curricular activities
organized by the study centre.

Tutor Marked Assignments

Practice makes a person perfect, as the saying goes.
You would be getting opportunities to practice your
learning in your learning material and apart from that
you would also be given three Tutor Marked
Assignments (TMAs) to work with. The difference
between your other practice and TMA is that your
tutor (or teacher) at the study centre will be marking
these to provide you feedback on your progress. This
way both you and your tutor will be able to know
your progress, your weak areas and your strengths.
So, you must complete your assignments and submit
them to your tutor at the study centre as per the
schedule of dates for submission of TMA. Remember,

submitting at least one assignment is mandatory to
complete your course.

Don’t Get Cheated

I'would also like to give you an alert of caution. You
should not pay anything to the study centre for any
of the services provided by it to you, as the NIOS
has already paid them for this. You need to pay for
your admission fee only once at the time of admission,
the examination fee, fee for change of subject,
additional subject, duplicate certificate etc., as per
the rates and schedule given in the Prospectus. All
other things, like your learning material, I-Card,
PCPs, TMAs and certificate are provided free of
cost.

We wish you good luck for your successful studies,
and please feel free to ask any query you have on
the points disused in this article, or even otherwise.

o

provide on compulsory basis.

Learner’s Responsibilities : At a Glance
Do not fill up the Application Form for Admission without careful reading of the instructions.
Do not leave any column blank in the Application Form for Admission.
Do not submit Application Form for Admission without the supporting documents.
Do not get influenced by unauthorized agencies who falsely guarantee your success.

Do not pay extra amount for admission and examination over and above the prescribed fee
as mentioned in the Application Form for Admission to anyone.

Do not miss out the Personal Contact Programmes (PCPs) in each subject which all Als have to

Do not indulge in any unfair means such as copying, impersonation etc.
Provide your valid E-mail ID and the mobile number for SMS alerts.

Most of the information about NIOS that you may need during the course of your
studies is available on NIOS website.
Please log on at www.nios.ac.in
Whenever you communicate with NIOS Study Centre or concerned Regional Centre, please
do not forget to mention your reference number, name, enrolment number and complete
address.




Open Learning

January-June 2011

An Endeavour to Save Biodiversity

The United Nations in its 83rd plenary meeting held
on 20 December 2006 declared the year (2010) as
the International Year of Biodiversity (IYB). This
proclamation was made by the United Nations
realising the economic, social, cultural and
environmental importance of biodiversity. However,
the main aim of the United Nations behind this
proclamation was to underline the danger lurking on
biodiversity so that by creating awareness in people,
they may be motivated towards conservation of
biodiversity. Therefore, the main purpose of the United
Nations is to look for effective measures towards
biodiversity conservation by popularising and
promoting biodiversity at local, regional, national and
international levels.

Many activities are being carried out the world over
on the eve of ['YB so that importance of biodiversity
and its conservation can be brought home to
common masses.

What is biodiversity?

As soon as someone mentions biodiversity, the
question that immediately comes to the mind is
what is biodiversity? In fact, various life forms
e.g., animals, plants, microbes etc., are
responsible for throbing of life on our planet
Earth. These various life forms may collectively
be called biodiversity.

Walter G. Rosen was the first to use the term
biodiversity in 1985. Some conservative scientists
like Thomas Lovejoy had advocated the use of
the term' biological diversity'. Much before that

O Dr. P.K. Mukherjee

the term 'natural diversity' was in use. However,
somehow the term biodiversity seems to have
universal appeal and is, therefore, more appropriate.

All the animals, plants, microbes etc., present on the
Earth are part of biodiversity. Biodiversity can be
seen everywhere-be it water, land, ocean, desert or
mountain. All these different bodies or systems may
collectively be called ecosystems.

Generally, identification (or classification) of
biodiversity is done at three levels. Besides
identification based on diverse ecosystems,
identification within species and between species
is also done.

Different species of animals are found in different
ecosystems. For example, the animals found in
deserts are different from those found in snow-
clad mountains. Likewise, the animals found in
seas and oceans are distinct from those found in
jungles. Thus, depending on the ecosystem
variation of biodiversity can be seen. This is called
ecosystem biodiversity.

The identification of biodiversity among species
is easy to understand. We have different animals
belonging to different species, such as, elephant,
lion or fox and different species of trees like teak,
sandalwood or banyan tree or distinct fruit-
bearing trees e.g., mango, banana or blue berry.
All these are but examples of biodiversity between
different species. This may be called species
biodiversity.

O Dr. P.K. Mukherjee, Associate Professor of Physics, Res. 43, Deshbandhu Society, 15 Patparganj, Delhi-110092
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Even within the same species variation may be there
due to the difference in DNA. For instance, animals
and plants belonging to the same species may look
similar. However, they may be different genetically.
Bananas or mangoes of different varieties provide
apt examples of genetic biodiversity. Within humans
also there may be great genetic variation. Therefore,
humans also furnish examples of genetic biodiversity.

The classification of biodiversity enables us to
formulate a broad definition of biodiversity. As
per this definition, the diversity found in land,
water and all ecosystems may be collectively
called biodiversity. This definition includes
diversity within species, between species as also
of ecosystems.

So far only some million biological species have
been identified on the Earth. The insects
outnumber all other species. We have gathered
information about a million insects on the earth
while it is estimated that their number may be
between 10 million and 30 million. Scientists
have estimated that the total number of all
biological species on Earth may be about a
hundred million.

The scientists are busy looking for new and
hitherto unknown species of animals and plants.
However, some of the present animal and plant
species are getting extinct or are now rare, thus
endangering biodiversity.

There is no denying that conservation of
biodiversity on the Earth is essential, for the
foundation of life on the Earth is biodiversity. This
has also been echoed by the United Nations in its
slogan for IYB:

Biodiversity is life
Biodiversity is our life
Apart from this meaningful slogan the logo

released by the United Nations on the occassion
of IYB has, within boldly printed digits 2010,

sketches of iconographic

4\:‘- ¢ ‘,
elements  symbolising \0“ '

biodiversity. These include biodiversity
fish, waves, a felmingo, an | nrapidly changing world

adult and child, and a tree. A host of symbolic
iconographic elements are included within this design
to depict the scope of biodiversity, which includes
marine, flora and fauna aspects. Together, they
demonstrate how biodiversity is life and how we,
as humans, are realising our place within this journey.

The Biodiversity of India

India is a country of rich biodiversity. It finds place
amongst 17 megadiverse nations of the world. The
total geographical area of our country is 32,87,263
square kilometres which is only about 2.4 per cent
of the total global land area. Despite this, seven to
eight per cent of the total global biodiversity is found
in India.

A survey of around 70 per cent of our geographical
area from the point of view of identification of
biodiversity has been carried out. On the basis of
this survey, we have been able to identify some
45,500 plant species and 91,000 animal species.
Included amongst the animal species are 59,333
species of insects, 2,546 species of fish, 1,232
species of birds, 460 species of reptiles, 397 species
of mammals and 240 species of amphibians. Amongst
these, some species are native to India. They are
called endemic species.

India is home to about 18.4 per cent of endemic
animal species. So far as endemic plants species are
concerned, according to specialists, India is next only
to Australia in having the highest number of endemic
plant species.

According to the data available till March 2009, the
total protected area of India is 1,56,745 square
kilometres which 1s 4.83 per cent of its total
geographical area. Situated within this protected
(reserved) area are 99 national parks, 523 wild
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life sanctuaries, 15 biosphere reserves and many
reserved forests.

There are two main centres of biodiversity in our
country which are abundant in endemic species.
They are called biodiversity hot spots. Twenty hot
spots of the world have been reported so far. The
Eastern Himalayas and Western Ghats are the two
hot spots of biodiversity in India.

There is no gainsaying the fact that biodiversity
has its direct or indirect role in fulfilling the needs
of humans on the Earth. It provides us, among
other things, food, energy, pharmaceuticals, raw
materials, and industrial chemicals. However,
over—exploitation of natural resources,
indiscriminate human activities, hunting and
poaching, pollution and global warming have all
contributed to dwindling biodiversity causing
potential threat to it.

In 2007, the IUCN (International Union for the
Conservation of Nature and Natural Resources)
after making survey of around 13,88,137 species
belonging to eight main biological groups
(mammals, birds, reptiles, amphibians, fish,
insects, mollusks and plants) found that of these,
around 15,790 biological species are endangered.
There is a red data book with IUCN that keeps
record of all endangered animal and plant species.

As far as India is concerned, it is estimated that
around 659 species are endangered. The list
includes 96 species of mammals, 76 species of
birds, 65 species of amphibians, 40 species of fish,
25 species of reptiles, 2 species of mollusks, 109
species of other life forms and 246 species of
plants. The cheetah, which was found in India,
has already suffered extinciton. Seven plant
species of India have also undergone extinction.
The danger of extinciton is looming large on many
more animal and plant species too. Vulture, tiger,
sparrow, taxol (a plant from which medicine for
treatment of cancer is obtained) etc., form but only
part of the whole list.

Efforts to Conserve Biodiversity

Efforts are on in the country to save biodiversity by
adopting various means and measures. Besides
national parks, wild life sanctuaries and biosphere
reserves, some special projects for protection of
select animals have also been started. These
include Project Tiger, Project Elephant, Hangul
Project, Crocodile Breeding Project, Himalayan
Musk Deer Project and Manipur's Thamin
(Browantlered deer- cervus eldi eldi) project.

Efforts are also being made to conserve
biodiversity through legal measures. The
Government of India implemented the Wild life
(Protection) Act with effect from 1972.
Amendment to this Act was made in 2003 (the
amended Act is effective from 1 April 2003). The
provisions for fine and punishment have been
made more stringent in the amended Act.

Efforts are also on to save biodiversity under the
National Biodiversity Task Force set up by the
Government of India in 1999. For conservation
of biodiversity, the Biodiversity Act (2002) is also
in operation. For protection of coastal
biodiversity, particularly coastal plants, the
Coastal Management Zone Draft Modificaiton
(2008) is also an important step forward. Efforts
are also being made under the National Forest
Policy (1988) and the National Environment
Policy (2006) to conserve biodiversity.

Indeed biodiversity constitutes an important part
of the natural beauty of the planet Earth.
Therefore, the effort to conseve biodiversity is
not only an effort to save animals and plants but
also an endeavour to safeguard life and nature in
the holistic sense of the term. This has to be taken
as a mission. The role of every single indivisual
is important in this mission. People need to be
educated with a view to creating awareness in
them so that they understand and appreciate the
importance of biodiversity conservation. m)
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E-learning: Pedagogical Paradigm Shift in Favour of
Open and Distance Learning

Introduction

We are living in an electronic age. In 70’s after the
emergence of personal computer, computer
aided instruction (CAI) and computer based
training (CBT) had gained wide acceptance. But
it was internet which brought revolutionary
changes in learning style. Today, e-learning
encompasses the use of CD-ROM, mobile phone
and personal digital assistance. E-learning uses a
network of delivery, interaction or felicitation. It
is also known as technology beyond boundaries
to bring courses to anyone with a computer and
an internet connection anywhere in the world. E-
Learning is naturally suited to distance and
flexible learning but can also be used in
conjunction with face to face teaching which is
called blended learning. As a matter of fact, E-
Learning is making education more personalised.

With advancement of Information and
communication Technology (ICT), people require
a change in the teaching - learning process from
the traditional one-size-fits all to differentiated
teaching. Education in the digital world of today,
can actually make that meaningful shift by
ensuring that if students do not learn the way they
are taught, they can be taught the way they learn.
This pedagogical shift, when integrated into
educational software and appropriate technology,
can make learning exciting and enjoyable while
securing successful learning outcomes in shorter
time frames. While educational institutions
globally lend to use asynchronous or delayed

O Dr. Devendra Singh

technologies with an instructor as the basis of e-
learning and thereby include tools like online
discussion forums, electronic books, online
examinations and grading, online mentoring, web
linked shared tools, student profiling and course
material, synchronous presentation tools which
include application sharing, web browsing, audio
and video streaming, chat rooms, surveying and
polling are all gaining ground as emerging and
enhanced pedagogy.

(Murahari 2008)

E-Learning

E-learning (electronic learning) is not easy to
define. Hirumi (2002) defines e-learning as
“Learning that is stimulated primarily through the
use of telecommunication technologies, such as
electronic mail, bulletin board systems, electronic
white boards, inter-relay chat, desktop video
conferencing and world wide web". Electronic
learning incorporates all forms of online
instruction using personal computers. To-date, e-
learning has now moved beyond the days of CAI
and CBT via CD-ROM on the desktop to web
based instructional training “anytime, anywhere”
on the internet.

Pedagogy in E-Learning

Pedagogy is defined as the art or science of
teaching students. Pedagogy is also sometime
referred to as the correct use of teaching strategies.
The main focus of teaching is to facilitate

O Dr. Devendra Singh, Reader, Faculty of Education, Satish Chandra PG College, Ballia, Uttar Pradesh
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learning. Learning is often defined as relatively
permanent change in behaviour. N. L. Gage (1969)
considers that process of teaching and learning must
be adopted to each other so as to pay off the best. It
is possible to use various pedagogical approaches
for e-learning which include :

1. The traditional pedagogy of instruction which is
curriculum focused and is developed by a
centralized educating group or a single
teacher.

2. Social constructivist: This pedagogy is
particularly well afforded by the use of
discussion forums, blogs, wild and online
collaborative activities. It is collaborative
approach that opens educational contents
creation to a wider group including the
students themselves.

3. Laurillard’s Conversational Model is also
particularly relevant to e-learning and Gilly
Salmon’s Five Stage Model is a pedagogical

approach to the use of discussion boards.
(Kumar-2009)

4. Cognitive perspective focuses on the
cognitive processes involved in learning as
well as how the brain works.

5. Emotional perspective focuses on the skills and
behavioural outcomes of the learning processes.

6. Contextual perspective focuses on the
environmental and social aspects which can
stimulate learning. Interaction with other
people, collaborative discovery and the
importance of peer support as well as
pressure.

While developing e-learning materials in the
constructivist paradigm, an effective learning
environment needs to be created. An effective
learning environment should be learner centred,
assessment centred, knowledge centred and
community centred. (Mishra, S-2008)

Traditional Methodology
. ‘Chalk and Talk’ Method
. Teacher-Centric approach
. Conditioned environment

. Passive and less interactive learner

. Spoon feeding

1
2
3
4
5. More theoretical oriented
6
7. Feedback over a period of time
8

. Logico-scientific mode of knowledge

9. Reductionist, facts and memorization

could afford it to every one.

Paradigm Shift in Teaching Methodology

E-Learning (electronic based methodology of teaching and learning) has made the open and distance
learning work of education accessible at anytime and anywhere and from education for the few who

Modern Methodology (Electronic based)
Participative and Interactive Method
Learner-Centric approach

Flexibility in the setting

Active and more interactive learner
More of application oriented

Self paced learning

Immediate feedback

e U I e

Narrative

o

Constructivist, inquiry and invention
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Advantages of E-learning

1.

It is less expensive than instructor-led
classroom training. Some of the course
savings, plus travel costs, could amount to
thousands of dollars over traditional
classroom learning.

It provides a convenient and flexible means
for students to upgrade their skills at their own
time and schedule. This becomes important
when motivation for learning comes directly
from the student and he/she does not want to
sacrifice peak hours for other work.

Students can get individualized attention and
feedback from the online instructor. They
could choose to actively participate in online
discussion forums or ask questions and
receiving answers in the privacy of e-mail 24
hours a day, subject to the availability of the
instructor.

Students can have networking access to fellow
classmates taking the same course. The access
could provide additional knowledge sharing
and learning, even after the course has ended.

It is most suitable for promotion of open and
distance learning mode of education and
taking education to the door steps of those
who have been deprived of the opportunity
so far.

It signals an organization’s commitment to
training as a core value because it promotes
technological innovation in training. With
cost-effective online learning tools, the
organization will be able to maintain a
competitive workforce, maximize intellectual
capital, attract new students or retain
employees in the workforce. It provides the
means for life-long learning since it addresses
the needs of students who require constant

education, especially those working in the
technology field.

Disadvantages of E-learning

1. Itisnota panacea for everything. In certain areas
of online instruction (e.g., psycho-motor
procedural learning), it is not an absolute
solution since observatory and hands-on skills
are required under specialized workshop
conditions. Under such circumstances, e-
learning could only serve to complement other
core learning activities.

2. Social interaction is reduced and students do
not have ample opportunities for group project
work, presentations or personal interaction as
part of overall personal development.

3. In the corporate workplace, learning is
sometimes moved out of the workday into the
employees’ own uncompensated time under
the disguised motivation of the employer.

4. Students need to be extremely focused and
disciplined in order to complete the
courseware. With interruptions at the
workplace or home, getting back on track
requires effort in following the online course.

5. Tracking a student’s performance becomes
difficult since e-learning is not normally
associated with management systems for
feedback and analysis.

6. E-learning courses will get quickly outdated,
posing updating and maintenance difficulties
to keep up with dynamic knowledge.

Conclusion

From the above discussion, it may be concluded
that ‘E-Learning’ is the need of hour. We have
made progress in this area but implementation in
desired direction is also essential because India
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is online but most Indians are not. Therefore, the
course of e-learning should be based on learner’s
objectives and entry level knowledge, skills and
preferences. The quality and relevant education has
become the important key factor for every learner.
E-learning has opened up new vistas in the way of
education. ICT based advancement and learners’
demands have changed the paradigm from a chalk
and talk environment to click and learn arena, hence,
the birth of a new educational tool-e-content. The
concept of teacher as a primary source of knowledge
in the classroom has gone. E-learning transforms the
learner from a passive recipient of information to an
active participant in the teaching-learning process.
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Spices in Our

Diet: A Role Beyond Food Flavouring

O Dr. K. Srinivasan

Spices are consumed all over
the world as food adjuncts to
enhance sensory quality of
foods, the quantity and variety
consumed in tropical
countries being particularly
extensive. The primary
function of spices in food is
to improve the sensory
quality of our otherwise
insipid food preparation in
terms of flavour, colour and
aroma. Many spices like
coriander, cumin,
cinnamon, asafoetida,
clove, cardamom, garlic,

onion, etc., impart typical

characteristic aroma or flavour to different foods. Red
pepper or black pepper gives the desired pungencys;
Spices such as turmeric impart attractive colour to
food enhancing eye appeal, while fenugreek can alter
the textural property of food. Besides enhancing
flavour and aroma of food, spices have also been
long recognized to possess physiological effects
supposed to be beneficial to human health. They act
as stimulus to the digestive system, relieve digestive
disorders, and some spices have some antiseptic
value. Their attributes such as tonic, carminative,
stomachic, diuretic, anti-spasmodic largely empirical
nevertheless efficacious have earned them
pharmacological applications in the indigenous system
of medicine in India and other countries.

With the long history of the use of spices and herbs
dating back to 5000 years BC, and spices significantly
contributing to human health by providing bioactives,
they may be considered to be one of the first ever
recorded functional foods. Spices may act
synergistically to enhance the health-related properties
of other foods. Spices make foods palatable without
salt and hence may assist to meet the recommended
reduced daily intake of sodium. Similarly, they make
foods palatable without fat, thus assisting to meet
guidelines for healthy fat intake. The use of spices
may encourage variety in food intake. Use of spices
supports nutrient diversity by encouraging number
of food choices.

O Dr. K.Srinivasan, Senior Scientist, Department of Biochemistry & Nutrition, Central Food Technological

Research Institute, Mysore - 570 020.
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Table 1: Medicinal properties of spices recognized for long time

Spice

Medicinal Properties

Turmeric
(Curcuma longa)

Red pepper
(Capsicum annuum)

Garlic

(Allium sativum)
Onion

(Allium cepa)
Fenugreek (Trigonella
foenumgraecum)
Cumin

(Cuminum cymminum)

Coriander
(Coriandrum sativum)

Anti-inflammatory, diuretic, laxative, good for afflictions
of the liver, jaundice, diseases of blood

Anti-inflammatory, for pain relief (Rheumatism neuralgia),
useful in indigestion, rubefacient

Anti-dyspeptic, anti-flatulent, for ear infection,

duodenal ulcers, as rubefacient in skin diseases

Diuretic, emmenagogue, expectorant, for bleeding piles

Diuretic, emmenagogue, emollient, useful in heart dieseaes

Antispasmodic, carminative, digestive, stimulant

Anti-dyspeptic,

The spice trade, probably, is the most ancient trade
practiced by man. The affluence generated by
the spice trade has been responsible for several
historic voyages and discoveries of new lands.
Today, the annual global spice trade is estimated
to be over $2000 million involving a quantity of
500,000 tons. Incidentally, India is not only the
largest producer of spices but also the biggest
exporter and the largest consumer of spices in
different forms. Over 60 varieties of spices are
grown in India which include the pungent spices,
aromatic fruits, umbelliferous fruits, aromatic
barks, phenolic spices and colour spices. Spices
are not only used individually but also in the form
of spice mixtures known as curry powders to suit
different tastes and dishes.

Nutrient make up of spices

Although spices have never been considered to
be contributing anything to human nutrition, this
group of food adjuncts is in use in human diets
for centuries as flavour modifiers to make food
more palatable. Interestingly, the protein content
in spices varies from 4.5 % in rosemary leaves to
31.5% in mustard, fat level varies from 0.6 % in
garlic to 42.6 % in mustard. The ash content can
be anywhere from 2.3 % in marjoram to 16.7% in
basil leaves reflecting high mineral levels in
them. Some of them contain significant levels of
vitamins and minerals, which cannot be ignored.
A few spices are also rich sources of dietary fibre.
Amongst common spices consumed, the dietary
fibre is highest in chilli, as high as 43.3% while
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black pepper (27.8%), coriander (36.2%), cumin
(23.0%), fennel (28.7%) and fenugreek (33.5%)
also are rich sources of dietary fibre, both soluble
as well as insoluble. However, due to low levels
of consumption of spices, their impact on nutrient
make up may not be as dramatic vis-a-vis other
food ingredients.

Nutraceutical attributes of spices

In the last three decades, many beneficial
physiological effects of spices have been
experimentally documented which suggest that
the use of these food adjuncts extend beyond taste
and flavour. The components of spices
responsible for the quality attributes have been
designated as active principles, and in many
instances they are also responsible for beneficial
physiological effects of spices. Thus, curcumin
of turmeric, capsaicin of red pepper, piperine of
black pepper, and eugenol of cloves are
responsible for the beneficial effects of the
respective spices. The salient features of
multifaceous beneficial physiological effects of
spices so far documented are summarized below:

Digestive stimulant action: The digestive
stimulant action of spices is probably the most
common experience. Spices like ginger, mint, ajowan
and garlic are used as ingredients of pharmacological
preparations for digestive disorders. Extensive animal
studies have revealed that many spices (curcumin,
capsaicin, ginger, fenugreek, mustard, cumin,
coriander, ajowan, tamarind and onion) stimulate bile
acid production by the liver and its secretion into bile.
Bile acids play a major role in fat digestion and
absorption. Several spices are also evidenced to
stimulate the activity of digestive enzymes of
pancreas, particularly lipase and terminal
digestive enzymes of small intestinal mucosal
upon continuous intake.

Antidiabetic potential: In a search for novel
dietary antidiabetic agents, spices have also been
examined. Fenugreek, garlic and onion, and their
sulfur compounds, turmeric and its colouring
principle - curcumin have been found to be
effective in improving the glycemic status and
glucose tolerance in diabetic animals / NIDDM
patients. Animal studies and clinical trials on
antidiabetic properties of fenugreek and onion
have been particularly extensive, while human
studies are limited in the case of garlic and
turmeric. Addition of fenugreek seeds to the diets
of diabetic patients or animals results in a fall in
blood glucose and improvement in glucose
tolerance. The hypoglycemic effect is attributed
to the fibre and gum, which constitute as much
as 52% of the seeds. The fibre-rich fenugreek is
believed to delay gastric emptying by direct
interference with glucose absorption. The
hypoglycaemic potency of garlic and onion is
attributed to the disulfide compounds present in
them, which cause direct or indirect stimulation
of insulin secretion by the pancreas. In addition,
they may also have insulin-sparing action by
protecting from sulthydryl inactivation.
Nephropathy is a common complication in
chronic diabetes. Dietary curcumin and onion
have been shown to ameliorate kidney lesions in
streptozotocin diabetic rats. Hypocholesterolemic
effects as also their ability to lower the extent of
lipid peroxidation under diabetic condition are
implicated in the amelioration of renal lesions.
Capsaicin, the pungent principle of red chilies has
been shown to be useful in diabetic neuropathy.

Anti-atherogenic and Cardioprotective effect:
The importance of blood cholesterol levels in
relation to atherosclerosis and coronary heart
diseases is well known. Several common spices
have been evaluated for a possible cholesterol
lowering effect in a variety of experimental
situations in both animals and humans.
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Fenugreek, garlic, onion, turmeric and red pepper
are found to be effective as hypocholesterolemics
under various conditions of experimentally induced
hypercholesterolemia / hyperlipidemia. Further,
fenugreek, onion and garlic are effective in humans
with hyperlipidemic condition. Consumption of garlic
or garlic oil has been associated with reduction in
total cholesterol, low-density lipoprotein cholesterol,
and triglyceride levels. In addition, garlic exhibits anti-
thrombotic and hypertensive properties, which also
contribute to cardiovascular protection besides the
hypolipidemic properties.

Anti-lithogenic effect: Persistent lithogenic diet
leads to cholesterol saturation in bile resulting in
formation of cholesterol crystals, i.e., gallstones
in gall bladder. Studies on experimental induction
of cholesterol gallstones in mice and hamsters by
feeding a lithogenic diet have revealed that the
incidence of gallstones is 40-50% lower when the
animals are maintained on 0.5% curcumin or
0.015% capsaicin containing diets. Animal
studies have also revealed significant regression
of preformed cholesterol gallstones by these spice
principles in a 10-week feeding trial. The
antilithogenic potential of other known
hypocholesterolemic spices — garlic, onion and
fenugreek seeds have also been recently
evidenced in animal studies. The anti-
lithogenicity of these spices is considered to be
due to lowering of cholesterol concentration and
enhancing the bile acid concentration, both of
which contribute to lowering of cholesterol
saturation index and hence its crystallization. In
addition to their ability to lower cholesterol
saturation index, the antilithogenecity of these
spice principles may also be due to their influence
on biliary proteins

Antioxidant activity: Generation of reactive
oxygen species and other free radicals during

metabolism is a normal process that is ideally
compensated for by an elaborate endogenous
antioxidant defense system. Excessive free radicals
generation over-balancing the rate of their removal
leads to oxidative stress. Oxidative damage has been
implicated in the etiology of disease processes such
as cardiovascular disease, inflammatory diseases,
cancer, neurodegenerative diseases, and other
degenerative diseases. Antioxidants are compounds
that hinder the oxidative processes and thereby delay
or suppress oxidative stress. There is a growing
interest in natural antioxidants found in herbs and
spices. The bioactive compounds present in spices
possess potent antioxidant property that are
experimentally evidenced to control cellular
oxidative stress and thereby exert a beneficial role
in preventing oxidative stress mediated diseases.

Most of the health effects of spices on cancer,
cardiovascular diseases, inflammatory diseases
and neurodegenerative diseases may be mediated
through their potent antioxidant effects.
Supression of oxidative stress and inflammation
by spices is important in their cancer preventive
role, since both oxidative stress and inflammation
are a risk factor for cancer initiation and
promotion. The antioxidative effects of curcumin,
eugenol, capsaicin, piperine, gingerol, garlic,
onion, and fenugreek have been experimentally
evidenced. The studies to this effect are
exhaustive and experimental evidences are plenty
in the case of curcumin of turmeric and eugenol
of clove. Studies with several in vitro systems as
well as in vivo animal studies have revealed that
spice principles curcumin, eugenol and capsaicin
have beneficial antioxidant property by quenching
oxygen free radicals, by inhibiting the production
of reactive oxygen radicals, and by enhancing the
antioxidant enzyme activities. The antioxidant
activity of the spice compounds in mammalian
system involve one or more of the following: (1)
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free radical scavenging, (2) suppressing of lipid
peroxidation, (3) enhancing the antioxidant molecules
intissues, (4) stimulating the activities of endogenous
antioxidant enzymes, (5) Inhibition of the activity of
inducible nitric oxide synthase, (6) Inhibition of LDL
oxidation and (6) Inhibition of enzymes of
arachidonate metabolism - 5-lipoxygenase and 2-
cyclooxygenase enzymes. By virtue of antioxidant
activity, curcumin has been documented to be anti-
inflammatory, anti-mutagenic and cancer preventive,
anti-atherogenic and cardioprotective,
hepatoprotective, neuro-protective, anti-
cataractogenic, effective wound healant, etc.

Anti-inflammatory property: With increasing
interest in alternatives to non-steroidal anti-
inflammatory agents in the management of
chronic inflammation, the use of food based
approaches is emerging. Lipid peroxides play a
crucial role in arthritis and other inflammatory
diseases. Turmeric happens to be the earliest anti-
inflammatory drug known in the indigenous
system of medicine in India. Turmeric extract,
curcuminoids, and volatile oil of turmeric have
been found to be effective as anti-inflammatory
in several studies involving mice, rats, rabbits,
and pigeons. The efficacy of curcuminoids was
also established in carrageenan induced foot paw
edema in mice and rats and in cotton pellet
granuloma pouch tests in rats. Both in vitro and
in vivo animal experiments have documented the
anti-inflammatory potential of spice principles
curcumin, capsaicin and eugenol. Animal studies
have revealed that curcumin and capsaicin also
lower the incidence and severity of arthritis and
also delay the onset of adjuvant induced arthritis.

Anti-inflammatory effect of curcumin (400 mg)
in patients undergone surgery for hernia /
hydrocele was found comparable to that of
phenylbutazone (100 mg). In rheumatoid arthritis
patients, administration of curcumin (1.2 g/day)

produced significant improvement similar to
phenylbutazone. Recently, capsaicin has received
considerable attention as a pain reliever. In
patients with osteoarthritis and rheumatoid
arthritis, topical application of creams containing
0.025% or 0.075% capsaicin was an effective and
safe alternative to analgesics employed in
systemic medications which are often associated
with potential side effects. Capsaicin has also
been suggested for the initial management of
neuralgia consequent to herpes infection. There
is also evidence for the benefit of ginger in
ameliorating arthritic knee pain, although the
effectiveness is lesser than that of ibuprofen.
Ginger doses of 0.5 - 1.0 g per day have been
found to be efficacious in osteoarthritis and
rheumatoid arthritis.

Antimutagenicity and anti-cancer effect: There
are several studies suggesting that spices may have a
chemopreventive effect against the early initiating
stages of cancer. Spices may act through several
mechanisms to provide protection against cancer.
Certain phytochemicals from spices have been
shown to inhibit one or more of the stages of the
cancer process (initiation, promotion, growth and
metastasis). Inhibition of phase I metabolic enzymes
(involved in procarcinogen activation) and induction
of phase Il metabolic enzymes (involved in carcinogen
deactivation) may account for the chemo-preventive
effects of spices. Spices may also protect against
oxidative stress and inflammation, both of which are
arisk factor for cancer initiation and promotion (as
well as other pathological conditions). Spices that
have antioxidant property can function as
antimutagens. Since, mutagenesis has a direct bearing
on cancer initiation, anti-mutagenic spices can
probably be anticarcinogenic too. Turmeric /
curcumin, garlic / its sulfur compounds have been
shown to be antimutagenic in several
experimental systems.
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Spices with known anticarcinogenic effects in animal
models of cancer include turmeric, garlic and ginger.
Turmeric has been found to have chemopreventive
effects against cancers of the skin, forestomach, liver,
colon, and oral cancer in mice. The anticancer
potential of curcumin as evidenced by both preclinical
and clinical studies has been exhaustively reviewed
recently. Several studies indicate that curcumin can
suppress both tumour initiation and tumour promotion.
Some of these studies, especially studies of skin
tumorigenesis, have also employed topical application
of curcumin. Chemo-preventive activity of curcumin
is observed when administered prior to, during, and
after carcinogen treatment as well as when it is given
only during promotion/progression phase of colon
carcinogenesis in rats. Curcumin is a powerful
inhibitor of the proliferation of several tumour
cells. With many evidences suggesting that
curcumin can suppress tumour initiation,
promotion and metastasis, and with proven safety
of its consumption (up to 10 g per day), curcumin

offers enormous potential in the prevention and
therapy of cancer.

In summary, many health beneficial attributes of these
common food adjuncts have been recognized in the
past four decades. A few of the above health
beneficial attributes of spices have the potential of a
possible therapeutic exploitation in a variety of disease
conditions. In view of the many promising health
beneficial physiological effects spices are understood
to exert, these food adjuncts have now assumed the
status of "Nutra-ceuticals" and are considered as the
natural and necessary component of our daily
nutrition. Since each of the spices possesses more
than one health beneficial property and that there is a
possibility of synergy among them in their action, a
spiced diet is likely to make life not only more 'spicy’
but more healthy also.
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Jacobus Henricus van't Hoff
The First Nobel Laureate in Chemistry

O Subodh Mahanti

The Academy has awarded the Nobel Prize for Chemistry to Jacobus Henricus Van’t Hoff, Professor
in the University of Berlin, for his pioneering work on chemical dynamics and osmotic pressure in
solutions. As aresult of his investigations in the fields of atomic and molecular theory Van’t Hoff has
made the most important discoveries in theoretical chemistry since Dalton’s time. With regard to atomic
theory Van’t Hoff, following an idea put forward by Pasteur, advanced the hypothesis that elementary
atoms have attachment points geometrically oriented in space —a hypothesis which in so far as carbon
compounds are concerned led to the theory of the asymmetry of carbon atoms to the founding of
stereochemistry. Still more revolutionary were Van’t Hoff’s discoveries in the field of molecular theory...”

- C. T. Odhner, President of the Royal Swedish Academy of Sciences in his Nobel Prize

Presentation Speech in 1901

Jacobus Henricus van’t Hoff was the
winner of the inaugural Nobel Prize
in Chemistry in 1901. He was awarded
the Prize “in recognition of the
extraordinary services he has rendered
by the discovery of the laws of
chemical dynamics and osmotic
pressure in solutions.” His major
contributions were in the areas of
chemical kinetics, chemical
equilibrium, osmotic
pressure and
crystallography. He
introduced the modern
concept of chemical
affinity. His works have
penetrated all branches
of chemistry. He along
with the Swedish
chemist Svante

Josiah Willard Gibbs

Jacobus H. Van't Hoff

O Dr. Subodh Mahanti, Scientist F, Vigyan Prasar, A-50, Institutional Area, Sector- 62, NOIDA-201307.
(Reproduced with thanks from Vigyan Prasar, Dream 2047, January 2009, Vol. 11, No. 4)

Wilhelm Ostwald

Arrhenius (1859-1927), the
American physicist Josiah Willard
Gibbs (1839-1903) and the German
chemist Wilhelm Ostwald (1853-
1932) helped establish physical
chemistry as a distinct discipline of
chemistry - the branch of chemistry
that deals with the interpretation of
chemical phenomena and
properties in terms of underlying
physical processes, and
with the development of
techniques for their
investigations. In 1887,
van’t Hoff, jointly with
Ostwald, founded the
scientific journal
Zeitschrift fur
physikalische Chemie
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(Journal of
Physical
Chemistry), which
played an influential
role in the
development of
physical chemistry.
Van’t Hoff and
Joseph Achille Le
Bell discovered the
tetrahedral carbon.

Auguste Comte

Philosophy also

interested van’t Hoff. He particularly became
interested in the philosophical ideas of the French
philosopher Auguste Comte (1798-1857) and
French literary critic and historian Hippolyte
Adolphe Taine (1828-1893). He had developed a
fascination for poetry. His idol in poetry was
English poet Lord Byron (1788-1824).

Jacobus Henricus van’t Hoff was born on 30
August 1852 in Rotterdam, The Netherlands (or
Holland). His father, also named Jacobus
Henricus van’t Hoff, was a medical doctor. His
mother was Alida Jacoba Kolff. In his early age
he developed an interest in science and a love of
nature. In his childhood he often took part in
botanical expeditions. He had his early education
in a private school.

At the age of 17, van’t Hoff decided to become a
chemist. Despite his parents’ unfavourable
reaction to his decision, he entered the Polytechnic
School at Delft in 1869 from where he obtained
a diploma in chemical technology in 1871. He
received his diploma in two years rather than the
usual three years. However, during vacation-work
in a sugar factory, he decided to abandon the
career of a technologist in favour of a purely
scientific career. He spent a year studying
mathematics at Leiden before he went to Bonn to
study chemistry under August Kekulé (1829-

1896). From Bonn he went to Paris, where he
studied under the French chemist Charles
Adolphe Wurtz (1817-1884). He returned to The
Netherlands in 1874 and in the same year he
received his doctoral degree of the University of
Utrecht. His research supervisor was Eduard
Mulder. His doctoral dissertation was titled
Bijdrage tot de Kennis van Cyaanozijnzuren en
Malonzuur (Contribution to the knowledge of
cyanoactic acid and malonic acid).

At the age of 23, van’t Hoff unsuccessfully tried
for a job of a school teacher. It is said that he was
not given job of a school teacher because he
appeared to be a daydreamer. He then became a
lecturer in chemistry and physics at the Veterinary
College in Utrecht, which he joined in 1876. After
spending two years in Utrecht, he moved to the
University of Amsterdam as Professor of
Chemistry, Mineralogy, and Geology. He
remained there for almost 18 years. In 1896, van’t
Hoff moved to Germany to become an Honorary
Professor at Berlin University by virtue of his
membership of the Prussian Academy of
Sciences.

Several months
before submitting his
Ph.D. dissertation,
van’t Hoff published
a research paper,
which effectively
created a new branch
of chemistry called
stereochemistry, the
study of the spatial
arrangement of atoms
in molecules and the chemical and physical
consequences of such arrangements. The term
“stereochemistry” was coined by Victor Meyer.
The paper was titled Voorstel tot Uitbreiding der
Tegenwoordige in de Scheikunde gebruikte

" Lord Byron
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Structuurformules in de Ruimte etc. (Proposal for
the History of ScienceLord Byron development of
3-dimensional chemical structural formulae). It
was published in the form of a pamphlet consisting
of 12 pages of text and a 1-page diagram. His
revolutionary ideas were further elaborated in his
Chimie dans I’Espace (The Chemistry in Space),
which was published in 1875. A German translation
of this important work appeared two years later with
an introduction by the German chemist Johannes
Wislicenus (1835-1902). The English translation
appeared much later in 1891.

Van’t Hoff tried to solve the problems that
originated with the discovery of optical
compounds by the French physicist Jean Baptiste
Biot (1774-1862). Optical compounds rotate the
plane of polarised light. Louis Pasteur had been
able to relate this property for salts of crystalline
solids, to the dissymmetry of the crystals. He
found that some crystals of tartaric acid would
rotate polarized light to the right and some to the
left. Pasteur explained this by showing actual
asymmetry of the crystals. There were two types
of crystals, which were mirror images to each
other. Pasteur was of the opinion that molecules
themselves were asymmetric but he had no proof
to support his belief. That Pasteur was thinking
in the right direction became apparent from the
optical activity of solutions of noncrystalline
substances. Van’t Hoff took the clue from the
observation of Kekulé that the four groups linked
to a carbon atom could be equally distributed in
the space around it. Van’t Hoff proposed a
tetrahedral carbon atom. He proposed that if the
four groups or atoms attached to a carbon atom
are all different from each other, they could be
arranged about the carbon atom in two ways. Such
alternative arrangements of a molecule would be
non-superimposable mirror images, or in other
words, they would be stereo-isomers. He further

proposed that one form would rotate polarised light
to the left and the other
form to the right.

It may be noted that
Joseph-Achille Le Bell
(1847-1930),
independently of van’t
Hoff proposed the idea
of tetrahedral nature of
carbon atom.
However, he did not
develop his ideas. It is
strange that van’t Hoff and Le Bell did not know
each other’s work although they were working
side by side in Wurtz’s laboratory in Paris during
the academic year preceding publication of their
pioneering work. However strange it may seem
but it appears that they developed the idea
independently and did not even discuss it with
each other!

Joseph-Achille Le Bel

Van’t Hoff’s ideas were considered very
extraordinary and they were strongly criticised by
the chemists. The German organic chemist
Hermann Adolf Kolbe (1818-1884), renowned
editor of the German Journal fur praktische
Chemie, wrote: “A Dr. H. van’t Hoff of the
Veterinary School at Utrecht has no liking,
apparently, for exact chemical investigation. He
has considered it more comfortable to Pegasus
(apparently borrowed
from the Veterinary
School) and to proclaim
in his La chimie dans
I’espace how the atoms
appear to him to be
arranged in space, when
he is on the chemical Mt.
Parnassus which he has
reached by bold fly.”
Ironically Kolbe’s
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criticism actually helped further van’t Hoff’s ideas
because it brought the work of the young
investigator to the attention of his older
colleagues. Works done by other chemists
supported the van’t Hoff theory, or more
appropriately the van’t Hoff-Le Bell theory. In
1887, Johannes Wislicenus published his work
on geometric isomerism. It was a kind of
stereoisomerism, which was not related to optical
activity. The German chemist Victor Meyer
(1852-1919) working in Heidelberg demonstrated
the chemical effect of large-filling groups on
organic molecules. Meyer termed this
phenomenon “steric hindrance”, which gave rise to
stereoisomerism. Arthur Hantzsch and Alfred
Werner working in Zurich studied the
stereochemistry of organic compounds containing
nitrogen. In Berlin, Emil Fischer used the concept
of stereochemistry to interpret his fundamental
research on carbohydrates.

In 1884, van’t Hoff
published his work on
chemical kinetics. It was
titled Etudes de Dynamique
(Studies in Chemical
Dynamics). In this work, he
introduced a new method
for determining the order of
a reaction using graphics
and applied the laws of thermodynamics to
chemical equlibria.

Hermann Adolf Kolbe

Van’t Hoff made significant contribution in
osmosis, the process by which solvent is
transported through a semi-permeable membrane
separating two solutions of different solute
concentrations. The solvent is transported from
the solution that is dilute in solute to the solution
that is concentrated. Before describing van’t
Hoff’s contribution to osmosis, let us briefly
describe the development of the concept of

osmosis. It was the Abbe Jean-Antoine Nollet
(1700-1770), who first described osmotic
behaviour in 1774. However, Nollet’s work did
not attract much attention. In 1826, the French
physiologist Rene-Joachim-Henri Dutrochet
(1776-1847) extended the scope of investigation
of osmosis by applying it to plant movements. A
simple osmometer constructed by Dutrochet
showed that osmotic pressure could overcome
gravity. Encouraged by this observation Dutrochet
thought that osmosis might be responsible for
many plant processes like rising of sap. In 1877,
the German botanist and plant physiologist,
Wilhelm Pfeffer (1845-1920) published his
Osmotic Investigations. Though initially Pfeffer’s
work was not given due importance, it became
the basis of further advancements in the
understanding osmosis and its significance. The
Dutch plant physiologist and geneticist Hugo de
Vries (1848-1935) showed that osmosis
accounted for turgor; that is, the distension of a
plant cell wall and membrane by the fluid
contents. Turgor can be seen as the internal
pressure of healthy plant cell, which results from
the resistance of the semi-rigid cell wall to the
osmotic pressure generated by the cell
protoplasm. Turgor is essential for the cell growth
and the transport of nutrients. De Vries’ most
important contribution to the understanding of
osmosis was to bring
Pfeffer’s work on
osmosis  to  the
attention of van’t Hoff,
who approached the
problem differently.
By assuming that there
is a similarity between
solutions and History
of Science gases, he
calculated osmotic
pressures by applying

Abbe Jean-Antoine Nollet
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the simple gas law
equation, p = cRT
(where p stands for
pressure, c¢ for
concentration, T for
temperature and 4. R
1s a constant). Here
osmotic pressure is
substituted for
ordinary pressure of
gases. The values of
osmotic pressure
calculated this way remarkably matched with the
experimental values. This implied that osmotic
pressure is determined by the concentration and
temperature and that the structure of the
membrane had no influence on it. The importance
of van’t Hoff ’s approach soon became apparent.
It was found that van’t Hoff ’s results could be
used to determine the molecular weight of a
substance in solution.

Wihelm Pfeffer

Besides being the first Nobel laureate in
chemistry, Van’t Hoff received a number of
distinctions including the Davy Medal of the
Royal Society of London (1893), and Helmholtz
Medal of the Prussian Academy of Sciences
(1911). He was appointed member of the Royal
Netherlands Academy of Sciences. He was an
honorary member of the British Chemical Society
in London, the Royal Academy of Sciences in
Gottingen, the American Chemical Society and
the Academie des Sciences in Paris. A laboratory
at the Utrecht University has been named after
him.

Van’t Hoff gave lot of importance to the power
of imagination in scientific work. His inaugural
address on taking up his professorship in
Amsterdam was titled “The Power of Imagination
in Science.” According to him, the most
prominent scientists have possessed this quality

in a high degree. His own discoveries were based
on power of imagination.

Van't Hoff died on 1 March 1911 at Steglitz near
Berlin, Germany
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The Fascinating Land of Primes
O Utpal Mukhopadhyay
Introduction Twin Primes and Prime Triplets

In the primary stage of our learning, we get
ourselves acquainted with two main things, viz.,
alphabets and numerals. During our learning of
numbers, first of all we become familiar with
positive integers. Afterwards, we encounter prime
numbers. But, in the present set up of the
curriculum, there is very little scope to study
prime numbers in detail. For this reason, most of
the students cannot realize the importance of
prime numbers in mathematics. In fact, prime
numbers are the building blocks in the number
system. So, in the present article, an attempt has
been made to show a glimpse of the treasures
hidden in the land of prime numbers. Let us start
our journey from a very basic level.

Different Types of Primes

We now that if a number has only two factors,
viz., 1 and the number itself, then it is called a
prime number. Numbers having more than two
factors are known as composite numbers. Since
1 has only one factor, it is neither a prime nor a
composite. It is called unity. 2 is the only even
prime number. All other primes are odd. Numbers
which can be expressed as a product of only two
prime numbers are called ‘almost prime
numbers’. For example, 15 (= 3x5), 21 (= 3x7),
35 (= 5x7) etc., are almost prime numbers. Now,
the question arises whether the number of primes
is finite or infinite. Greek mathematician Euclid
(ca. 300 B.C.) proved in his famous book ‘The
Elements’ that the number of primes is infinite.

Two consecutive odd primes are called twin
primes. For instance, (3, 5), (5, 7), (11, 13) etc.
twin primes. The term twin prime was given by
Paul Stickel (1862 — 1919). Till now it has not
been possible to ascertain whether the number of
twin primes is finite or infinite. However, in 1966
Chinese mathematician Chen-jinn-run proved that
there are an infinite number of number pairs
where the first number is a prime and the second
one is an almost prime number.

Three consecutive odd primes are called ‘prime
triplet’. For instance, (3, 5, 7) is a prime triplet. A
simple proof given below shows that there cannot
be any other prime triplet except (3, 5, 7).

Proof: Let, (p, p+2, p+4) be a prime triplet.

Then, if we divide p by 3, it will leave remainders
1or?2.

If the remainder is 1 then suppose, p = 3k + 1,
where k is a positive integer.

Therefore, p+2 =3k +1+2=3(k+1)=a
multiple of 3.

Hence, p + 2 cannot be a prime number.

Again, if the remainder is 2 then suppose, p =3 k
+2

Then,p+4=3k+2+4=3(k+2)=amultiple
of 3.

Hence, in this case p + 4 cannot be a prime
number.

O Utpal Mukhopadhyay, Satyabharati Vidyapith, P. O. — Nabapally, Dist. — North 24 Parganas, Kolkata-700126,

West Bengal, Email: umsbv@yahoo.in
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Thus, in either case, we find that (p, p+2, p+4) cannot
be a prime triplet.

So, there cannot be any other prime triplet except
(3,5,7).

Perfect Numbers and Prime Numbers

A number is called a perfect number if the sum
of its factors (except the number itself) equals
the number. The smallest perfect numberis 6 (=1 +
2 + 3). Some other perfect numbers are 28, 496,
8128 etc. It is interesting to note that we can
get the above four perfect numbers by puttingn =2,
3, 5 and 7 in the expression 2™! (2" — 1). There is
an interesting theorem concerning the perfect
numbers and prime numbers.

Theorem If (2" — 1) is a prime number, then 2™!
(2"—1) will be an even perfect number.

The above theorem was proved by Euler (1707 —
1783). In the 17" century, Marin Mersenne (1588
— 1648) suggested that the numbers (2" — 1), (2"
— 1) and (2" - 1) are primes. For this reason,
numbers of the form (2" — 1) are called Mersenne
numbers.

Sophie Germain Primes

Sophie Germain (1776 — 1831) was a French lady
mathematician who made significant
contributions in number theory. If we a get a prime
number by adding 1 to twice of a particular prime
number, then that particular prime number is
called a ‘Sophie Germain prime’ (SGP). 2 is the
least SGP because by adding 1 to twice of 2 (i.e.
4) we get 5 which is a prime number. The second
and third SGPs are 3 and 5 respectively. However,
7 1s not a SGP because by the same rule we get
15 which is not a prime. It has not been possible
to prove the finite or infiniteness of the numbers
of SGP.

Some Interesting Results related to
Primes

1. In 1640, Fermat (1601 — 1665) showed that
the numbers of the form (4n + 1), where n is
a natural number, can be expressed as sum of
two squares. For instance,

ifn=1,then4n+1=5=12+2?
ifn=3,then4n+1=13=22+3

2. Fermat observed in 1640 that if p be a prime,
then the number (n? — n) will be divisible by
p. For instance,

if p=3and n = 2, then (n®? — n) = 6 which is
divisible by 3 (= p).

Euler proved this result in 1736.

3. In 1845, Joseph Bertrand (1822 — 1900)
conjectured that there must be at least one
prime between n and (2n — 2) for every integer
n greater than three. For instance, if n =4, we
get the prime number 5 between 4 and 6; if n
=5, we get the prime 7 between 5 and 8; if n
=8, then we get two primes 11 and 13 between
8 and 14. Russian mathematician P.
Chebyshev (1821 — 1894) proved Bertrand’s
conjecture in 1850. At present, this conjecture
is known as Bertrand’s postulate.

4. For any natural number n > 1, there exists at
least one prime between n and 2n. For
instance, we get 3 between 2 and 4; get 5
between 3 and 6; get 11, 13 and 17 between 9
and 18 etc. This theorem is known as
Bertrand-Chebyshev theorem. Afterwards,
Indian mathematician Ramanujan (1887 —
1919) provided an alternative proof of the
theorem while Paul Erdos (1913 — 1996) gave
a simpler proof.

Sophie Germain’s Theorem

It has already been mentioned that Sophie
Germain had important contributions in number
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theory. The following theorem is known as Sophie
Germain’s Theorem. The proof of this theorem being
of elementary nature and can be understood even by
a school student. It is provided below to show the
students the logical beauty inherent in mathematics.

Theorem If a is not equal to + 1, then whatever
may be the value of a, (a* + 4) will always be a
composite number.

Proof : a* + 4
= @)+ (2
=(a’+2)* - (2a)’
=(@®+2a+2)(a*-2a+2)
={(a+1)*+ 1} {(a—-1)*+ 1}

Since ais not equal to + 1, then clearly both (a + 1)?
and (a— 1)? are non-zero numbers.

So, (a* + 4) can be expressed as a product of two
numbers none of which is 1.

Hence, a* + 4 is a composite number.

Failed Formulae for Primes

Time and again mathematicians have tried to
provide a formula which will yield prime
numbers. But, alas! Till now no formula has been
discovered which can produce only prime
numbers. However, it is interesting to know what
formulae were suggested by different
mathematicians and how they failed. So, let us
discuss some failed formulae starting with the
formula of Fermat.

1. Fermat’s Formula

In the year 1640, Fermat suggested the formula
Fn =22+ 1 for generating primes where n is a
positive number. By putting n = 0 we get 3 which
is a prime number. Similarly, for n = 1 we get the
prime number 5. Also, F, F, and F, are prime

numbers. But, Euler showed in 1732 that Fermat’s
formula fails for n > 4 because F, is 4294967297
which is a product of 641 and 6700417 and hence
F, is composite. However, in honour of Fermat,
the primes F, F , F,, F, and F, are called Fermat
primes.

2. Euler’s Formula

Euler proposed the formula n?> + n + 1 for
generating primes. The formula holds good forn=0
to 39 but fails for n = 40 because in that case, we
get 1641 which is 412 Computer calculation
has shown that 47.5% of the numbers generated
by Euler’s formula are primes and it works well
for small values of n. If n < 2389, then the
possibility for finding primes is 50% and if n < 100,
then we get 86 primes and only 14 composite
numbers. Afterwards, it has been found that the
formula n? - n + 41 fails for n =41 because in that
case we get 412. The formula n* — 79n + 1601
fails for n = 80 because in that case we get 1681
which is again 412

3. Ulam’s Formula and Doodle

Stanislaw Ulam (1909 — 1984) was an American
mathematician of Polish-Jewish origin. Ulam and
his co-workers proposed the formula 4n? + 170n
+ 1847 for primes. This formula is not a universal
formula for primes, yet it generates 760 new
primes which cannot be obtained from Euler’s
formula. The success rate of this formula is
46.6%. It may be mentioned that the formula 4n?
+ 4" + 59 yields 1500 new primes which cannot
be found by either Euler’s formula or Ulam’s
formula.

In 1963, while scribbling with numbers, Ulam
discovered a pattern related to prime numbers.
He noticed that if a spiral is constructed by writing
down a rectangular grid of numbers, starting with
1 at the centre and spiraling outwards, then the
prime numbers fall along diagonal lines. This
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rectangular arrangement of numbers is known as
Ulam’s doodle. Afterwards, Ulam and his
collaborators Myron Stein and Mark Wells
produced spiral pattern for numbers up to 65,000
by using MANIAC II computer. In Fig. 1, a small
doodle of Ulam is shown which contains numbers
from 1 to 49. The prime numbers are shown in
circles in the following table.

@D

GDl36 | 35| 34 | 33|32

38 (D] 16 | 15 | 14 |@3)] 30
918 |G| 4 |G| 2] 2
40 o | 1 |@|W| 28
20 || 8 | 9|10 27

42 |21 | 22 @ 24 | 25| 26

(43)| 44 | 45 | 46 @D | 48 [49......

Epilogue

In the preceding discussion, only a glimpse of the
treasures of the prime world has been shown. In fact,
it is not possible to discuss the huge amount of
interesting features of prime numbers. For instance,
the approximate formulae for primes as proposed
by Gauss (1777 - 1855) and Lagrange (1736 - 1813)
are left out due to their higher standard. Interested
persons may go through any standard book on
number theory to discover themselves the hidden
treasures of the land of primes.
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Fig. 1: Ulam’s Little Doodle
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Employment Opportunities in Agriculture Sector

In India, more than 60 per cent of our population
is directly dependent on agriculture for livelihood
and survival and therefore the occupation of
agriculture should be made productive and
profitable. Agriculture in India uses 57 per cent
of the work force, contributes 18 per cent to Gross
Domestic Product (GDP) of the country.
Unemployment is a major problem in India and
presently more than 4.5 crore youth are
unemployed in this country. While the percentage
of the workforce employed in agriculture is
declining, total employment in this sector
continues to rise, though at significantly slower
rates than in the past. Strategic initiatives are
needed to modernize and diversify Indian
agriculture so that it can generate employment
opportunities for a very large number of people.
One of the most important factors for employment
generation in agriculture is to maintain high
growth rate. India’s population grew by 1.9 per
cent between 1990-2007, while food production
grew disproportionately by 1.2 per cent. Indian
agriculture is a major support base of our economy
and there is a need to make it more productive so
that more employment opportunities are created.
Food processing and value addition are two major
grey areas which can create a boom in
employment. Our country has not utilized this
huge untapped potential. Food processing can
reduce huge loss of Rs. 55, 000 crore in
foodgrains, fruits and vegetables. Value addition
can be done in foodgrains, fruits, vegetables, dairy
products, meat, poultry, fish, and medicinal and
aromatic plants.

O Dr. Harender Raj Gautam

Self-Employment and Entrepreneur-
ship for Agriculture Graduates

In India, there are 44 Agricultural and Veterinary
Universities and 5 Deemed Universities which
produce more than 21,000 agriculture graduates
and post graduates. The agricultural graduates
churned out by these institutions should take
initiative to set up various smaller commercial
ventures to provide the required services for
quality production in agriculture and marketing
and post-harvest utilization of the surplus
produce. In agriculture sector, there is vast scope
for business and entrepreneurial opportunities.
Efforts towards developing small business would
not only help in achieving economic growth but
would also create enormous employment
opportunities in the field.

The Central Government has launched various
schemes to engage unemployed agricultural
graduates in setting up such ventures in
agriculture sector which will not only accelerate
agricultural production with the dissemination of
latest technical know how to the farmers but will
also provide employment opportunities to lakhs
of other unemployed youths. In such ventures,
agri-clinics and agri-business centres are most
important. The agri-clinics and agri-business
centres are envisaged to provide expert services
and advice to farmers on cropping practices,
technology dissemination, crop protection from
pests and diseases, market trends and prices of
various crops in the markets and also clinic
services for animal health etc., which would

O Dr. Harender Raj Gautam, Senior Scientist, Department of Mycology and Plant Pathology, Dr. Y.S.Parmar
University of Horticulture and Forestry, Nauni-173230, Solan, Himachal Pradesh.
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enhance productivity of crops and animals.
Agricultural graduates may choose from a range
of high potential areas to set up different ventures
related to agri-clinics and agri-business centres.
Agricultural graduates who come from farming
families and have an aptitude for agriculture can
be encouraged to undertake commercial farming
on their own or leased land and/or to establish
agro-industries and agri-services from which they
can earn far higher income rather than seeking
salaried employment. Special technical support
be provided to these agricultural and agri-business
entrepreneurs to help them achieve financial self-
sufficiency and high incomes. In order to be
effective, the self-employment opportunities must
not only be financially remunerative but should
also be socially prestigious. This can be achieved
by providing special status to these entrepreneurs
and according recognition and special awards for
high performance.

The Scheme of Agri-Clinic and Agri-Business
Centres was launched in 2002 as a follow-up of
the Finance Minister’s budget speech in 2001. The
objective of the scheme is to provide fee-based
extension and other services to the farming
community as also to create self-employment
opportunities for agriculture graduates. The
agriculture graduates are provided training in agri-
business development for two months in over 67
institutions in public/private sectors located
throughout the country and coordinated by the
National Institute of Agriculture Extension
Management (MANAGE). These institutions also
provide handholding support to the trained
graduates for a period of one year. The entire cost
of training and handholding is being borne by the
Government of India. Trained graduates are
expected to set up Agri-Clinic and Agri-Business
Centres with the help of bank finance. The scheme
is being implemented with the help of the Small
Farmers Agri-Business Consortium (SFAC),

MANAGE and the National Bank for Agriculture
and Rural Development (NABARD). The training
is open for graduates in agriculture and subjects
allied to agriculture like horticulture, sericulture,
veterinary sciences, forestry, dairy, poultry
farming, fisheries, etc. Now the facility has been
extended to youth with agriculture diploma of one
year after 10+2 examination. MANAGE
publishes advertisements for inviting applications
for training in leading newspapers of national and
regional importance. After the training, these
graduates and diploma holders can start different
agri-businesses. Loan up to Rs. 20 lakh is
provided by the NABARD and other nationalized
banks, out of which around 40 per cent is financial
assistance.

e Soil, water, quality and input testing
laboratory service centre.

e Plant protection service centre, which can
provide services like disease and pest
diagnosis, and control services including
integrated pest management.

e Seed processing unit.

e Micro-propagation through plant tissue
culture laboratories and hardening units.

e Provision of farm advisory and extension
consultancy services.

e Setting up of bio-pesticides and bio-control
agents units.

e Establishment of hatcheries and production
of fish finger-lings for aquaculture.

e Provision of livestock health cover, setting
up of veterinary dispensaries and services
including frozen semen banks and liquid
nitrogen supply.

e Post-harvest management centres for sorting,
grading, standardization, storage and
packing.
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e Establishment of cold storages and cool chain
facilities for perishable agricultural produce.

e Small industrial units of farm implements and
farm machinery.

e Spawn production laboratories to produce seed
for mushroom cultivation.

e Rearing of quality breed animals for milk
production and meat production.

e Setting up of hatcheries of poultry birds and
rearing of poultry birds for egg and meat
production.

e Setting up of retail outlets of farm produce in
towns and cities.

Agriculture graduates and diploma holders
interested in starting such projects can take
financial help from the National Horticulture
Mission, Nationalized Banks, NABARD,
National Horticulture Board, State Cooperative
Banks.

Employment Opportunities for
Unemployed Youth

However, there are some projects/ ventures in
agriculture which can be taken up by any
unemployed youth with some prior training from
any State Agricultural University in the country
or from different institutes of the Indian Council
of Agricultural Research (ICAR) spread over
entire length and breadth of our country. Such
ventures/ projects are listed below. The Ministry
of Agriculture, Government of India, conducts
various training programmes ranging from one
week to one year duration with the help of State
Agricultural Universities, State Departments of
Agriculture and different Institutes of ICAR to
train unemployed youths in different ventures so
that they can start their work. Unemployed youth
can form Self-Help Groups (SHGs) which can

also play an important role in creation of job
opportunities in agriculture. SHGs are a major
source of micro credit to the members of the group
which can help in timely availability of inputs
and sale of the produce. SHGs can provide an
effective mechanism for promotion of
sustainability and entrepreneurship in agriculture
with the help of NABARD and other nationalized
and cooperative banks. There are many
diversified ventures in agriculture which are
suited to almost every region and economic strata
of the population. These include:

e Organic farming in vegetable and fruit
production.

e Dairy farming, marketing of milk and milk
products.

e Cultivation of medicinal and aromatic plants.
e Nursery production in fruits.

e Setting up of poultry farms.

e Feed processing and testing units.

e Setting up of cool chain from the farm level
onwards.

e Compost and mushroom production units.

e Setting up of vermiculture units and production
of bio-fertilizers.

e Rural marketing outlets for processed agri-
products.

e Maintenance, repair and custom hiring of
agricultural implements and machinery
including micro-irrigation systems (sprinkler
and drip).

e Cultivation of different ornamental crops.

e Protected cultivation of vegetables and
ornamental crops in polyhouses.

e Setting up of dairy units.
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e Fish production in artificial tanks and ponds. Unemployed youths can take financial help/ loan
from various other schemes being financed/

sponsored by the Ministry of Agriculture,
e Setting up of piggeries unit. Government of India, particularly from the
National Horticulture Mission, National
Horticulture Board, National Medicinal Board,
e Setting up of apiaries (bee-keeping) and honey State Departments of Agriculture, Horticulture,
andbeeproducts processing units. Animal Husbandry and Fisheries. Different
Nationalized Banks, NABARD and State
Cooperative Banks also provide loans for starting
various agriculture based projects. m]

e Mushroom production.

e Sericulture units.

e Transportation and marketing of agriculture
produce.

NIOS: A Schooling System with a Difference

The National Institute of Open Schooling (NIOS) was set up as National Open
School in 1989 by the Ministry of Human Resource Development, Government
of India, as an autonomous organisation. It provides educational opportunities
to persons like you who wish to study further and qualify for a better tomorrow.
The Mission of NIOS is to provide education to all with special concern for
girls and women, rural youth, working men and women, SC and ST, differently
abled persons and other disadvantaged persons who because of one or other
reason could not continue their education with the formal system. NIOS operates
through a network of Eleven Regional Centres and about three thousand
Accredited Institutions (Als) and Accredited Vocational Institutions (AVIs)
commonly known as Study Centres in India, Nepal and Middle East Counties.

For academic courses, admission is through on-line only.
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Globalization Through Education and ICT

The objective of this paper is to present the
emerging trends of globalization with special
reference to Education and ICT sector.

Introduction

Globalization: The growing integration of
economies and societies around the world is a
complex process that is variously affecting
different countries and areas and their inhabitants.
To some, globalization is an inevitable,
technologically-driven process that has been
increasing economic and political relations
between people of different countries and areas.
For them, it is seen not only as a natural
phenomenon, but also as something good for the
world. To others, there is a much deeper concern
about related challenges and possible risks
associated with the glkobalization process.

Globalization means different things to different
people simply because it is a historic and
multidimensional process of socio-economic
transformation at many levels of society. To many
economists, globalization, at its most basic level,
involves growth of international trade and finance.
The process includes expansion of foreign direct
investment (FDI), multinational corporations,
integration of world markets and resulting
financial flows.

Too often the focus of globalization is on cross-
border flows of trade and capital, but there are
other significant movements as well, involving
people, knowledge and technology. Globalization
comprises the following four elements:

O Dr. Shruti Upreti

® [nvestment
® Industry

® Information
® Individuals

The movement of people and knowledge/
technology may be seen as the real driver and
cause of globalization, generating institutional
and social changes that are taking place within
and beyond the geographic borders of nation
States. Such movements are much more difficult
to quantify vis-a-vis the impact of trade and
finance flows.

Despite national restrictions on movement of
labour, the number of workers moving from
country to country in search of better employment
opportunities has been growing globally. People
are increasingly interacting across borders, not
only for commercial reasons, but also in matter
of technology, culture and governance. Travelling,
Internet and Media have stimulated excessive
growth in exchange of ideas and information.

O Dr. Shruti Upreti, Lecturer (C.M.D.E.), District Institute of Education and Training (North_East), SCERT,

Delhi, E-mail: shruti.pandey18 @gmail.com
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People today engage more than ever in
associations that encompass national borders—
from informatl networks to formal organizations.

Globalization is driven by both "push-up" and
"push-down" trends. The emergence of the World
Economic Forum and certain other international
structures such as the World Trade Organization
(WTO) and increasing collaboration between the
United Nations, WTO, the Bretton Woods
institutions and the private sector in the Global
Compact reflect globalization from "above".
Globalization pulls power from the government
down to civil society, but it also pushes power
out past national borders to other regions and into
the global domain.

Education

Globalization is not a radical revolution that is going
to completely transform educaiton. Its impact will be
more on emphasis of certain trends. We should
always remind ourselves that education must not lose
sight of its traditional basci goals: reading, writing,
arithmetic, and skill development.

Role of Education in the
Globalization Phase

Education: rebuilds social links

Eduation: strives for equitable development of
society.

Education: builds a society of autonomous,
productive and participative citizens.

Education, at all levels, will continue to grow because
it cultivates human mind and makes people useful for
all round development of the country.

As to the globalization of knowledge and
technology, there is an emerging trend towards
development of a "knowledge economy" based
on knowledge rather than conventional resource-
based economies. The capacity of access inforamtion
and transfer it cheaply an dinstantan-eously to
individuals who put a high value on that information
and are willing to pay for it makes this period of rapid
globalization distinctive and opens up many
possibilities and certain problems for future.

Globalization of investment, industry, information
and individual is proceeding rapidly but it is an
uneven process. Not all people and countries are
participating in contributing to or benefiting from
globalization in a balanced way. The world has just
entered a new century and a new age. If the industrial
revolution has shaped the destiny of nation in the 20th
century, it is the information revolution that is shaping
the destiny of human beings in the 21st century. In
the knowledge race of the 21st century, every country
is increasingly experiencing a global flavour in its
educaiton system, and fast track of globalizaiton has
boosted increase of transnational higher education
during recent years.

India has the third largest higher eduation system in
the world next to USA and China. the process of




Open Learning

January-June 2011

globalization that has transformed the world, trade,
communication and economic relations in
the latter part of the 20th century has made
profound effect on ecuation.

At the start of the 21st century, student's option for
higher education is no longer constrained by national
boundaries. Innovative forms of transnational
education i.e., Trade in education under the World
Trade Organization (WTO) agreement, internet based
distance learning, branch campuses and educational
'franchising' have greatly expanded opportunities for
students to study and to learn outside their own
countries.

In order to meed the challenges of the 21st century
and to acquire a competitive edge, the educaiton
system of India has to transform to make it more
socially relevant and technology oriented. The skills
and specialization of graduates produced by our
education system should match the real needs of the
productive sectors in the market place and the
changing needs of our society.

These changes make a heavy demand on the knowledge
and the role of teacher has become more significant
today. The youth is going to play an important role in
the near future. The efficiency of an educated nation
depends largely on the efficiency of its young teachers
and the educated youths. The need of the hour is to
move outside the confines of our walls and reach out to
the community through extension education. In this new
age, information and communication technology (ICT)
has brought about many challenges and opportunities
for the education sector.

The Role of ICT for the Social
Empowerment and Knowledge

Information and communication technology
(ICT) is a key enabler of globalization. It enables
an efficient and
cost-effective flow
of information,
products, people
and capital across
national and
regional
boundaries. ICT is
not a panacea for
problem related
to rural
development.
However,
ithas the potential
to help the rural
poor to leapfrog
some of the
traditional
barriers to |
development.
Development
experiences in
and outside this
region provide
ample evidence that ICT could play a significant role
in poverty alleviation programmes.

Modern technology has much to offer in meeting
the information communication needs of rural
communities. ICT can improve the access of the
poor to health, government services, create direct
employment opportunities, provide training and
education to people and support them in production,
storage and marketing of farm and non-farm
products. ICT can also facilitate generation and
exchange of community-based information and
stimulate establishment of small and medium sized
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enterprises and expand their market base. It can
break barriers to knowledge by providing demand-
driven information and services to the rural poor.

Access to information is a key to building human
capabilities. The real benefits of ICT lie in its ability
to make possible powerful social and economic
interventions by making critical information easily
available. ICT can also break barriers to participation.
The poor are traditionally isolated and lack the maens
to take collective action. However, with ICT, poor
communities have been empowered to voice their
concerns to responsible groups that can take action
to help them. The challenges before the developing
countries in the region is to develop an appropriate
national policy framework that would enable their
disadvantaged persons and rural poor. ICT initiatives
have demonstrated that these have potential to hep
the rural poor to transcend some of the traditional
barriers to development.

Conclusion

Technology has touched the life of every one from
our grandparents to newborns. It is ICT that is
revolutionizing things as nevre before. If you got buy
anew car or [-pod you need to know the elements
of the new technologies. The influence of all these
things has made world highly competitive and filled
with opportunities.

Globalization should be viewed as an opportunity and
a challenge. In the emerging scenario of knowledge
based society across the globe, India is well placed
with potential brain needed for revolutionary changes.
We cannot remain indifferent to people around us
nor shirk from the task of advancing human civilization
as a whole to greater unity, greater heights of
advancement and for onward march of civilization
and human race. We have to set our goals for this
objective and plan educational system to produce
enlightened and progressive citizen with a global
vision.
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Carbon Trading:

Let’s rewind to the Kyoto Protocol of 1997 by
which all countries are required to reduce their
greenhouse gas emissions by 5% from 1990 levels
in the next ten years, i.e. by 2012 or pay a price to
those that do. The idea was to make developed
countries pay for their wild ways with emissions
while at the same time rewarding monetarily the
countries with good behavior in this regard. Since
developing countries can start with clean
technologies, they will be rewarded by those stuck
with ‘dirty’ ones. For example, if a company in
India can prove that it has prevented the emission
of x-tonnes of carbon, it can sell this good carbon-
karma to a company in, say, the United States
which has a bad karma. An environment-
fundamentalist may say it’s all a bit like an
indulgent epicure paying someone else to diet for
him, but then that’s another story. Right now, there
is a market opportunity for India—but only till
2012. Closer to that clean-up date, prices of
carbon credits will rise and in the years leading
up to it there will be a scramble to buy credits
cheap. The World Bank has built itself a role in
this market as a referee, broker and macro-
manager of international fund flows. The scheme
has been titled “Clean Development Mechanism
(CDM)” in 2000 or, more commonly, Carbon
Trading.

Carbon Trading may refer to:
(1) Carbon emission trading
(i1) Personal carbon trading

(111) Emissions trading

A Clean Project

O Dr. Roofia Khan

Carbon Emission Trading

Carbon emission trading is a form of emissions
trading that specifically targets carbon dioxide
(calculated in tonnes of carbon dioxide
equivalent) and it currently constitutes the bulk
of emissions trading.

This form of permit trading is a common method
that countries utilize in order to meet their
obligations specified by the Kyoto Protocol,
namely, the reduction of carbon emissions in an
attempt to reduce (mitigate) future climate
change.

Personal carbon trading

Personal carbon trading is a general term referring
to a number of proposed emissions trading
schemes under which emissions credits are
allocated to adult individuals on a (broadly) equal
per capita basis, within national carbon budgets.
Individuals then surrender these credits when
buying fuel or electricity. Individuals wanting or
needing to emit at a level above that permitted by
their initial allocation would be able to purchase
additional credits from those using less, creating
a profit for those individuals who emit at a level
below that permitted by their initial allocation.

Emissions trading

Emissions trading is a market-based approach
used to control pollution by providing economic
incentives for achieving reductions in the
emissions of pollutants.

O Dr. Roofia Khan, Secretary-RESEARCH, Anta, Near Mohni School, Shahjahanpur-242001
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A central authority sets a limit or cap on the
amount of a pollutant that can be emitted. The
limit or cap is allocated or sold to firms in the
form of emissions permits which represent the
right to emit or discharge a specific volume of
the specified pollutant. Firms are required to hold
anumber of permits equivalent to their emissions.
The total number of permits cannot exceed the
cap, limiting total emissions to that level. Firms
that need to increase their emission permits must
buy permits from those who require fewer permits.

The transfer of permits is referred to as a trade.
In effect, the buyer is paying a charge for
polluting, while the seller is being rewarded for
having reduced emissions. Thus, in theory, those
who can reduce emissions most cheaply will do
so, achieving the pollution reduction at the lowest
cost to society.

There are active trading programs in several
air pollutants. For greenhouse gases, the largest is
the European Union Emission Trading Scheme.
In the United States there is a national market to
reduce acid rain and several regional markets in
nitrogen oxides. Markets for other pollutants tend
to be smaller and more localized.

Carbon Trading arrives in India

When GoodNewslIndia interviewed Dr. U. Shrinivasa
for the Bio-diesel story and he held forth on the
coming market for Carbon Trading, it had seemed
futuristic. Butithas already arrived in India with Jindal
Vijaynagar Steel declaring itself ready to sell $225
million worth of saved carbon over the next 10 years.

Jindal on Octber 19 said that the Corex furnace
technology that it employs would prevent 15
million tonnes of carbon from being discharged
into the atmosphere in the coming decade. Jindal
says companies from the Netherlands, Canada,
United States and Japan have begun talking to it.
On Octber 22, the New Indian Express carried a
story that said the World Bank had just handed
over $10 million to India’s Infrastructure
Development Finance Company to fund ‘clean’
projects that would generate saleable carbon
credits. The carbon market is here. Dr. Srinivasa
had imagined a role for rural India in this
emerging market. He said that power generated
by naturally grown fuels would yield carbon
credits and revenue from their sale should be
factored into, when evaluating a bio-diesel future.

0

Joseph Addison, 1672-1719, English essayist Education is a
companion which no misfortune can depress, no crime can
destroy, no enemy can alienate, no despostism can enslave. At
home a friend, abroad an introduction, in solitude a solace,
and in society an ornament, It chastens vice, it guides virtue,
it gives, at once, grace and government to genius. Without it,
what is man? A splendid slave, a reasoning savage.

[The Spectator 1711]
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CONSTITUTION OF INDIA

WE THE PEOPLE OF INDIA, having solemnly resolved to constitute India
into a SOVEREIGN SOCIALIST SECULAR DEMOCRATIC REPUBLIC
and to secure to all its citizens:

JUSTICE, social, economic and political:

LIBERTY of thought, expression, belief, faith and worship;
EQUALITY of status and of opportunity; and to promote among them all
FRATERNITY assuring the dignity of the individual and the unity and
integrity of the Nation;

In our constituent assembly this twenty-sixth day of November, 1949, do
HEREBY ADOPT, ENACT AND GIVE TO OURSELVES THIS
CONSTITUTION.
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Constitution of India
Chapter IVA

Fundamental Duties of Citizens

Article S1A
Fundamental Duties - It shall be duty of every citizen of India-

(a)

(b)
(©)
(d)
(e)

€3]
(g

(h)
(1)
)

to abide by the Constitution and respect its ideals and institutions, the National Flag and the National
Anthem;

to cherish and follow the noble ideas which inspired our national struggle for freedom;
to uphold and protect the sovereignty, unity and integrity of India;
to defend the country and render national service when called upon to do so;

to promote harmony and the spirit of common brotherhood amongst all the people of India
transcending religious, linguistic and regional or sectional diversities; to renounce practices
derogatory to the dignity of women;

to value and preserve the rich heritage of our composite culture;

to protect and improve the natural environment including forests, lakes, rivers, wild life and to have
compassion for living creatures;

to develop the scientific temper, humanism and the spirit of inquiry and reform;
to safeguard public property and to abjure violence;

to strive towards excellence in all spheres of individual and collective activity so that the nation
constantly rises to higher levels of endeavour and achievement.
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