=2l <l El

™ Hor faemern e dem= & An Awareness Magazine for
Torenfefent & fow wemes e the NIOS Learners

Sel-SF 2012 January-June 2012

39 3h H
® TR forw 3w T vRfA® AffE-ar R THG
® I ARET]
® Gz Ud S| Sded, W94 Ud fd9uF: Ueh RIS

gRgea
® e & ded HeH
® YIPpfid JAaRu] &1 WV T WD IMAA
® 5 4 via fafdyan &1 @

In this Issue

® Har Gobind Khorana: The chemical biologist who
played a crucial role in deciphering the genetic code

® Biofertilizers for Sustainable Soil Health and
Productivity

® Healthy Diet: Concept Change from Adequacy to
Optimal Diet

® Anginal Chest Pain

® Role of Education in Development of Character

® Indian Scientists Sequenced the Genome of Pigeon Pea

T Heor foremeredt rer weems

NATIONAL INSTITUTE OF OPEN SCHOOLING



Bharat Ratna C. Rajagopalachari o pec., 187825 Dec., 1972)

Chakravarthi Rajagopalachari, known as Rajaji or C.R., was an Indian lawyer, writer and a prominent statesman.
He was the second Governor-General of independent India. Later he became the Chief Minister of Madras State
(Now Tamil Nadu). At one time considered Mahatma Gandhi’s heir, this brilliant lawyer from Salem, Tamil Nadu
was regarded in pre-independence years as one of the top leaders of the country. Rajaji was also related to
Mahatma Gandhi - Rajmohan Gandhi is the grandson of both of them. Rajaji, Nehru and Patel were christened
as the “head, heart and hands” of Gandhiji. Nehru wrote about Rajaji in his autobiography of how Rajaji’s “brilliant
intellect, selfless character, and penetrating powers of analysis have been a tremendous asset to our cause”.
Rajaji was known to be a fierce defender of his political ideals, and did not hesitate to contradict his closest aides
and friends in public, whenever he sensed a threat to them. After serving time in British prisons for his work in the
independence movement, he became a member of the Governor’s Council in 1946. In 1948, after Indian
independence was attained, he replaced Mountbatten to become the only Indian Governor-General of India, in
which post he continued till the Republic was declared on January 26, 1950. The office was replaced by that of
President, first held by Rajendra Prasad. Rajaji became a member of Jawaharlal Nehru’s cabinet, first without
portfolio, then, after Patel’s death, as Home Minister. He was Chief Minister of Madras state from 1952 to 1954.
On leaving the government, he was among the first recipients of the Bharat Ratna, the Indian government’s
highest civilian award.




From the Chairman’s Desk...

Dear Learner,

Under its Open and Distance Learning (ODL)
system, the National Institute of Open Schooling
(N1OS) has been striving to have a friendly and
closerelationshipwithitslearners. An NIOS learner
hasadirect link with NIOS Headquarters when he
fillsup hisAdmission Form on-line. Thereafter, he/
she comes in contact with subject Tutors in the
Personal Contact Programme (PCP) in the Study
Centre. These contact programmes give adequate
opportunities to get solved difficulties about
comprehending the study material provided by
NIOS. Although the study material of NIOS is
prepared in "Self Learning Mode", yet many
students often need help/guidance from teachers
inrespect of "hard spots" inthe materials. The PCP
classes provide you extremely good opportunities
tointeract with your peersand tutors. Here, | would
like to emphasise that instead of wasting time in
gossip, you should use your presence in the study
centres by way of subject- related interaction with
your peers also.

Your interaction with NIOS does not come to an
end at the PCPlevel. The NIOS providesyou ample
opportunities to listen/view the audio and video
programmes via Radio and TV as also by making
use of audio and video programmes supplied to all
the study centres.

Recently NIOS has introduced its "Web Radio
Programme" under the title "Mukta Vidya Vani
Programme”. It is a most modern interactive,
participatory and cost effective mechanism to
conduct the Personal Contact Programmes. In its

first phase, it envisages a two-way interaction
between the Regional Centres of NIOS and NIOS
Headquarters. At present, selected students from
the study centres participate in this programme at
the Regional Centresof NIOS. In phase 1, thetwo
way interaction will be extended to al the study
centres of NIOS. Later on, any one having an
internet connection can have access to the Mukti
Vidya Vani Programme. In its last phase, the two
way interaction and operation will take place
through all mobile phones and GPRS or 3G

Under the 24x7 MuktaVidyaVani Programme, the
NIOS Headquarters has a state of the art audio
studio, a good Broadband internet connection and
astreaming server. At the receiving end, acomputer
with broadband 512 kbps internet connection and
external speakers are required. For details of this
programme, one can visit http://www.nios.ac.in/
muktavidyavani.

| would like to reiterate that NIOS learners should
make full use of the print and non-print materials
including the Open Learning Magazine offered to
them taking NIOS as your own institute.

Pleasefeel freeto give your views and suggestions
directly to me or through any oneinstitution in the
organizational frame of NIOS viz., your study
centre, the concerned Regional Centre of NIOS or
the Departments of NIOS Headquarters.

(_/L///.\,.Q/
(S.S. Jena)
Chairman, NIOS
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National I nstitute of
Open Schooling (NIOYS)

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 towardsthe latter half of
the twentieth century. While the conventional system continues to be the mainstream of
educational transaction, it hasits own limitations with regard to expansion, access, equity
and cost effectiveness. Mgor challenges that India faces today in the educational arena
are:

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

Therevolution 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 the teaching learning process which is so essential for creativity, leadership
and scholarship leading to the 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; from teacher-centric to learner-centric; from teacher as an
instructor to teacher as a facilitator; from mainly oral instructions to technology aided
instruction; from fixed time learning to anytime learning; from “you learn what we offer”
to “we offer what you want to learn”; from 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 to All” include:

I. to provide education to those who are unable to attend conventional schoolsfor a
variety of socio - economic reasons, as well as to those who for similar reasons
missed opportunities to complete school and devel opmental education,

Ii. to meet the educational needs of differently abled children,

lii. to provide wider choice of educational programmes to learners,

Iv. to provide 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.

vii




HOW TO USE NIOSSTUDY MATERIAL

Dear Learners,

Thelearning material (Course Material) provided to you by the NIOS has been devel oped
by ateam of experts. The materia has been developed in Self Learning Mode (SLM) to
help you to study independently.

The following points will glve you an idea on how to make the best use of the material:

(i) Title
(i1) Introduction
(iii) Objective

(iv) Content

(v) Intext Questions

(vi) What you have learnt :

(vii) Terminal Exercises

(viii) Check your answers :

Read the title. It will give you an idea about the contents of
the lesson.

Go through it. Thiswill introduce you to the contents of the
lesson.

Try to remember the objectives. Thiswill beyour achievement
after you have learned the lesson.

Thetotal content of thelesson isdivided into sections so that
you understand and master each concept before proceeding
to the next section. Read thetext carefully and if you require,
make short notes on the margin of each page. Try to solvethe
givenintext questionsyourself and then go to the 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
italicsand bold. This showstheimportance of those portions.

These will be objectivetype questions based on each section.
After studying that section, try to solve those questions by
yourself in the space given bel ow the questionsand then check
your answers with the model answers given at the end of the
lesson. Thiswill help you to know your progress. Solvethese
in pencil and compare your answerswith the key provided at
the end. Go through the unit again, if your answers do not
match.

Thiswill bethe summary of thelearning points of thelessson.
Retain these and add your own pointsto thislist.

There will be short and long answer type questions in this
section. Try to solve them without taking help from "check
your answer". After solving the questions, tally these with
check your answers.

Asexplained earlier, herethe answersto intext questionsand
terminal questions have been provided. Compare your
answers with thislist.

viii
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PREAMBLE

UCH%

WE, THE PEOPLE OF INDIA, having solemnly resolved to 22'?&
constitute India into a [SOVEREIGN SOCIALIST SECULAR 3fS;
DEMOCRATIC REPUBLIC] and to secure to all its citizens:

) C
JUSTICE, social, economic and political; @%@E
i
LIBERTY, of thought, expression, belief, faith and worship; 32%@
PINVFY
EQUALITY of status and of opportunity; ,?(3%?‘

and to promote among them all Eg@

FRATERNITY assuring the dignity of the individual and the .
[unity and integrity] of the Nation; 225@

IN OUR CONSTITUENT ASSEMBLY this twenty-sixth day
of November, 1949,D0 HEREBY ADOPT, ENACT AND GIVETO  J6id,

%ﬁ&uu*{ *uu* ‘.uu. ﬂuuw “uu* ﬁuuv“
oy &&*ﬁ%& jg%@%;ﬁ 4\%%’@&%%%%%

OURSELVES THIS CONSTITUTION. ;?di?;

Q)

s

1 Subs. by the Constitution (Forty-second Amendment) Act, 1976, s. 2, for "SOVEREIGN *%*
DEMOCRAIC REPUBLIC" (w.ef. 3-1-1977) 3

2 Subs. by s. 2., ibid., for "Unity of the Nation" (w.e.f. 3-1-1977) p) <

IR >
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TIM H ST DI 9 RS /IRST BrS| Bl
SYYTT el IR YA B ®Y H IR BT AR |
o fIdPHET TR HA T BN:

ITHIFTRIN BT A1y b aqU shd Y A
3o f3dd BT qRT ISUANT BN | SYATFIRIT DI
IeU Y BRI WY B gD Y&l A1 |
gegall @ e w1 e wll § I W
forent a1 ug 3R e o =fey | S A
®I HIST ral H PR WRIGRT T8l BT =12y |
U 9 sl b fagar o1 S ®E fea, 981 S
g

o IMATIHdl UsH W Rrérad &

e I BT UHT Ueild &1 b TRIET T8 o
Td HAT BT 0T I Tl © ol Usel 9alg
g o A1 SN famar & U 31U RrerId B
12T | Sfad I8 & Har JaveHd SR 9
e W SS9 R Sudiar ®RE H foRgds
RIBRIT BT =1y | afe ISTHIadT U1 Fal ol
@S 1 Tl T dfed 37 ST Y

T Il gRT 39 bR ST SIdT 397 |

frpd wg § BT 1 Ahdl & & SHTe®
SYHIFAT DI SYAIFRIT IRET0T BT qaT AT
ARGH AT ST G&dT = | JoTdhd fhdl <90 B
TGN DI el Wl $dT AR W g1 ST
g 5 S0 T & IudT fhds S Ted © |
Fifh I B fIBTT F QI DI ffeya=er &1
fIpRT BIAT B IR SyMIdT T Iaar BT b

TP | AT fISTell & SUBROT T SAFST D

TGS BT a4 B FHI (U9 U, fhol, TR

g 2 | 373V &9 SIRT®R® SUHATT I AU
Y BT AT B fdhg § 79T RS < |

a




<llg Ud SWTd SdIed, @Ud U4d fduuE: s
avisia uRkgey

SWIT & T BIC H Ths A AAWS [9emel AR,
|, T 3R ggear (A, Fareel, sfdeferc!
Tq Twef) Bl Bl Aeol & Bl Sl Aehall & |
AU fIeet IR 3R ol & g UR T/

ST g dq Arfean

DI W b Bl T, AR~ SR &
fHTor  oflg 9 SR BT 3T Heaqul JRTGT

RET & | UMM &Il H Qre, qadR, ITal, Hdd,
BRY, 3fe g9 b U 3R P Bt A

faeq & T A1 Qe H A S & e
H Pdqd ANTer fhar| gwId & Idred Ud

g5, TR, AR, AU, S, 99 371fa 31
Y 3T b 0T SR I Afhgdr H dre

Tud H FRAOR Ifg & horawy 8 fdeq & 3w
RICT BI 3MYes TG IR I fAbrd H Ay
YNTET e B b1 B | 3 g § <llg Ud
ST BT A Hdd ITeH, dfed ISHD! WUd Bl
AT forell Wrg @1 ol wHfE ok g oy
DI oAb B B WAKH HUGS HAT S
AHdT 21 g Ud ST & Sded o K B
fafr=r ezl 4 fosior Ser, Sared gfg,
JHI—ARATCHD {701, Fawrg 371f bl Teb U
AT AR Y& fhar & 5y sy gkved
H gafd & fafr=T &l § A%evs & Fa ggod|
UTe Bl ST AP |

3N BAR Q1 Siad & U & H dlel U4
ST U I AUl AT 91 W8 € | U
3R &l BICI-9-BIT g5 991 & forg faitre
PIfC & SWIT BT FaLIHA TSl & el Gl
AR FS—H—dg! HLNHI UG Sa—HFAHD (-HT07
PR ofe | H e 9 ST B Igad o
TIRT B e 2| god & a3l e &
1l H WY ST I ST ST &1 Aeeayul AT

g ST B SUAN I8dad I a1 SIdm 2 |

IFARIEI ST IUTGH

faeg R ® oM® <o H faf= s duat #
gfafes o OF fferas eF su1d &1 3dTeH
far ST 21 Th UBR 9 39 999 fava @
ST [T <Rl W ST B gge Al @l
a1 31fSId IR AT © & adAe awg 4 fava
ST SERT U {IeT0r g0 Ha 8T 7 | SRS
IXTT ST 9 999 UH 3% arerdar
F— TS & SR 9 T[OR I &, el JANGT,
IRT G S & T G431 & SR ARd
Jfed R & faf= <o § s d9F )
IRGD ISR AT H D glg B BRI I+
g8 o gf€ &1 M IR B B | S -1
g R & 3T GIF 39 99T ST ST
® U U RO ¥ TOR B ©, o8l b AR Al d
AT ST STEH AT # fARTR foRdR o) W=
2 TUT AN AR (AT S¥UTd 3HI8AT HI FeeA
(Farfersed) 4T &R W8 8| YRd & Ud U4

FIH YR ST FAIT el Whdl | o) 4

T & e B | JMfehTel W 31T b, URIfAgTRI®

ST SATed fad Wid Td TR Aied 3d

O gRe 9 wAfedn, 284, 9aev—1, RRSa fagR, MisrEEacT—201002




T ST IUTSHh G o TIA & aftaford
=

ST SEANT DI THI ARSI AABDR HeT
dIvCcT ddfecT YU q B © H UD eI
NG T s@Td SERT BT a9 Reafd, sward
I & FAE AT Ud I g & UMD
SR & AR 9 == &1 8] 39 3039 B
TAR BT & qul ¥, fUwell o sfef—erdrea]
H, RIS 33T STeH Hl <iF aRON § dfeT
ST hdT &

1. Sdred gfg avor (W AiRIs) |9
1950—1973

3 SR fasg & W1 sTa |9 # AR
S IATET I 1950 H ST 150 FAfera=
T ¥ @HR AT 1970 H NI 750 FAfera A
® TR db Ygdl| 59 UHR g9 A H qifte
SWTd IUTeH gig TR ST 5.8 Ufcerd ufaay
3Tt 2 | 39 SR fasg & ifdraier fAmrTefiar
<Ol H P! ANR® Ud Nfdd fa—AvacHd
AT s wfa R O T ad Il &
Fhol TRl ITE (U1 SHRed Jrede—airsial)
d fPRaR gfg &1 R o ok gw@rd Sared |
a1 gfg R |1 TJAR 98 8T o |

ey w5y ¥ fgdi f9%9 gg & 91 oF® <ell |
YA SR g A & foy aga st a3
¥ ST B AEIIRAT TSl V8!, STl 39 Udh
ql o1 & WU H Al el | g St o
gfEg &1 U IR BRI D ARSI ST
gud ¥ gfg &I A1 AFT ST FohdT 2| IWh
AT & SNM T SN I Gdlfold b
TN o a9 AT, Jra—RedT S R,
HIcx TS ST, Yold yRae+ a4 fadR, STeurd
fafor, wife sohfafRer, snfe | ft s o
TR W 3 gfg & hoRawyd ST @Ud
gfg B W TUE IAET G BT b THE
HNRP AT ST FbdT 2 |

2. Tiier aRor (RKade fNIRRTs) a4
1974—2001

A SR AR ST IATGH A 1974 H
T 900 fAferaT €4 | 9@dhR A 2000 dd
®Hael 1000 FAfeT e T & WR d@ &1 ugAT| 39
UHR 9 A H e g¥Urd IU1ed gig <R
g8 HH — TN 0.6 Ul yfday & e
TS | 39 SR 9 1973 W 9 1977 A% UG Iforad
el g 39 UgIfelad IcuTal & RIS Hedl o
TS B ORE AN I g B BRU A9 @
Affmar < # ffor et @ gefa § 9N
ORI SO 81 T 3R S IAET & oo
AT gfcad 2—3 gfoerd &1 <X | &9 B0 |

frg @ Wit gwura 93t # 3 ARl @ AR
ST SATEH & R T T | SHPT fAhT HRAT
SINIEEREE Sﬁ? SId aﬁ gISTR. | Bhddl
Thel-ghel ¥ B uer-war faftre At @
ST IATGT BT AT dF &1 HIAd 38 713 | {9
TR P G (A8 §IRT 379 ST ScTa] Bl
A= S0l & el § AR HH B & dasa
W 6! 7T 9gd B HA B T8, 9D
IROTAERY HH ARSI ST SENT Dl Ueh
I JATH—IATEA-TId—FHA—EId & TH
YOl Ieh | IORAT TS, [T HROT [
P IffSpar <N H ST ST &I AFIAl &
SRGRIES A I i

3. g =Rl (4 9iRFS) ¥ 2002—2010 / 2015

A SR AR ST IATGH I+ 2002 H
950 AT 1 & g@ax I 2006 ¥ 1251 fAfera
T & WR TP Ugdd? | 2007 H 1351 MAfera
T & |dled WR b Ugd 1| 39 915 9=
ST IATe H B MRS g5 B §Y ARSI
ST IUTGA H 2008 H 1329 fAferad € den
¥ 2009 H 1219 fAfer = e 81 I8 AT | AfdhA
e SXUTT It gl SR DIgH I@d g I
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2010 H IR SHIT IAET Udh IR fhx
1350 eI e @& WX O UgaT | $9 UPR 39
ey # q1fiiep STUTT IeUTeH gleg aX I 7—8
gferera afa ay Sifdl 75 | SHd A1 4

IR TR BHANI ST ST &fAdT 293 fAferad
T d® B APl & | R &I A= geflie
ARBRI A 222 FHAI! (TH 3 F) W ERIER
fhd & S T 276 fAfermd @q @1 sUI@

2002 ¥ 2015 T dMPh I ghg TR T
3—4 Yfcrerd Uiy Y&+ T STH A1 T 1T
2| Udh AN & TTAR ST I BT IHI
gH TR (H NIRTE) ATSThel U= TROT AT
TR & 3R A9 2015 T& ARSI ST IATGH
ST 1700 AR € @& WR T Uged @l
3TTeM & |

39 SR 9Rd 9T SWId I9ed &A™ H
TR Y FST <9 §9 1T & | SS9l SR
g Wid gRecye & AR, WRd 99 2006 H
3 49.45 fAferdd 71 Idhd ST IAEH B
g1 W cfeor SIRGT B U8 Bredx fasg #
Ufeal Fad g1 ST SUTedh <21 9 77 o |
39 I 2008—09 H 66.4 MAfeTdT <7 & *R ¥
JEPY AT 2009—10 H 72.8 fHferas <1 Add
ST ST & gol TR HRA IMRBT T B Bl
Y I8 Breex 99 (Uem) a SoE (fgd) &
gre foeg # R 999 99T SWTd SdTed <9
99 AT © | A 35T T a9 ST ST SIS h
I B | S 918 S, ¥R, 3MRET, ©9 3R
SIEToT HIRAT BT %A 7T 2 | Ul & a9 &
SR ARA A 3MR$T 3R B DI | I8 BleT
=

NT—ARAATHD &3l © doll | & & R &
FeoR MR H 91 S¥Td &1 A1 a8 def &
3R D ToId T & I # H Seelaiy
Toll 33 & | Rd WRAR §RT T T Udh
SITAT & IR TCA BRIGNT aui, F 2010—11
TAT 9 2011—12, B IR T IHTGH H 3R

TG &HAT B! JIorrsl | I o |

g R & o 2T H SirRfImRor Afafafer §
g & HorRawd S SEN W TIR S
T TR T UR Ug e § | o Al
R AT fAsg & Srffpar <2l ¥, oIy w9 9 99
H, Ahd e Sded (S # &5 &1 g
fgai@d 9fg &R & IR W | g9 H A
femfor et &fR STerard fAmfor SeT & gfg 8m
GG ID B ID B E IR S B R CECR I L B |
fafafedl § ¥ ydwed @Ra gfg B9 &1 uqe
PRI Jal [ 2008 H AT 3MeAPIH Tl B
fory smawas fafe=t fFafor ori o 9gd &3
JMHR 3R &HdT & AT—TToiat drer BT FHOT 91
TR w0 FHATTT 2 | SO S¥UTd SedTa+
& 9 1950 W I 2015 TP D 9 RO BT Uh
Aifad Eer = 1 | &ar T 7

There have been three stages in
the recent history of the global
steelindustry

30 Growth Perlod The Boom Years.

2002-2006

e

TSN M BT MR B | IR IRAR P ¥Td
HAT @ JITAR e 2011—12 b 9RA &I
ST IS &HdT 120.85 Aferas e & 89

s 1: @7 1950 @ @7 2015 & 7 v
DI AT 2| T MG A URINSHRN &  §¥9Id ScreT & di @l @l Y& dislas faao
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XYM IR UUS Wil gRecge doll Hed
golfed g1 Hohford 3ifdel & AR TR IR

< T Ugd TAT| SHB A1 € YR s |
AR A ST S IUTedh Q¥ §F AT |

gue Widl wfeReed & (Mguauydl) gRi
TR 37U d1fiies RUIE & ITHR T 2006 H
A 319+ 418.8 fAferad e a1ffe s¥UTd STeH
@ 1 fa2g H Ugel WA WX, SIUE 379 116.2
faforae e a1 SwuTd SUTIe & AT T
R WR, 3MR®T 98,5 fAferas e T swTd
IAMEH & 1T AR R WX, d7 B 314 70.
6 faferad o9 aIfffe ST S & A1 Al
I 1R Rerd o | 34T Rl & SIJAR I+ 2006
H YRd MU 4945 fafersd o9 affe swd
JIAET & ArRI SR HIRAT Bl UGB BISH
g o grgal g9 g7 W ITTSdH <90 9
T 2T |

T 2006 B dT& T 3 IY =g SWIA I
& oy 98 AR SUA—JUd W T2 | I 2008
qPH DIl A BT U ST IUTGH H 524.7
faferas e gwrd SR I gfg PRd Usd
WM R W 3 USR UE H W s
IATET A 2008 H HId 76.6 Mlerad e qe
T 2009 H 3R A fR&R Had 60.8 MAferad =
B I8 AT | IR H I ST ITEA A 2008
H dact 97.5 MAferdd T quT |9 2009 H wad
61.8 fferas =1 €1 %8 | w9 # 1 swrd
IATET F9 2008 H 354 MAfORAT e qr 4
2009 H Haa 27.5 FHferaT e &1 I8 AT

S 99l H RN (19, sToid, Abiahl, Afser
S |4l Qe H ST e H RREae g6
@ TS | A faeg § dad IR & THAE U
<M IET S8l |9 2008 H S IUGH IR
526 fAfela= €71 g3 ST 99 2009 ¥ 3R I

i favg & @) <@ # faxiig ad 2009—10 H
ST ®I fel Sred 1350 Aferas e T
fpar |

TFfd dF orfl W fasg &1 9aw 91 sWId
SRS < & dAfU g9 auf # oue #
STd IaTe H gfg qol Bl 7Ts; AR 99 & 918
SITATE AR I UR, WRd RN I R, 3R
1Y U TR qAT ™ Iad I W B | A
g b 99 2006 # WRa 7 gféor HIRTT B 9B
BIeHR Yaal e offSid far o | fUwel ar auf
P SRM B MR 1 ST SATET & &4 | g
gs faaRid 29— MR®T 7 w9 &I 4Iv Bled
H Fhelar g B |

JMEUATH! B IURIh Agdqul a1y RUC &
ATAR | 2006 ¥ 429 & o< T IUTGhI
DI AT H ARG T & (9= a1 e =
e far fiTet @1 TRieR i i —3Md
U ¥ e Bl IS WA SHISAT & A
Aol ICTIel §RT RIT BT Udh IV ¥ TRIR
I & S8 & SR — 30+ 118 fAferad
T Ahd dqi¥d WG SARH & A1 U
M R Rerd 8 | ST @ 019 Wt 319+ 34
faforga e affies S¥UTa Icures & A1 gAY
WM TR, UM &1 & Slyhs Tid MU 32
fafersd e aIftfes ST SATET & A1 AN
RQIF WX, BIRAT B GBI 379 31 fAferas 4
s SXUTT SATET & AT Al R WX, e
A9 BT IR WLId e 26 fAferas <= aiftis
ST SATET & I Urad ¥+ ) Rerd 2 |

IR 53.5 Ao e & wWR T Ugdl| =i
Jihel Bl <7 a4 B AFJAR < TR H 2008—09
H YRT H 3WId BT Kol ScUTG 66.4 AT <
BT Sil F 2009—10 H 3R AT g 72.8 MAfera

qRd DI Fed RIHT T YO ST HA+I—
ST 100 a9 QRII—<CIeT ¥Id {9 &1 BRY
I BT & JARERY & IURT 99 2006 H
30 24 fAferas <5 aiffe s¥UTd ST & ATt
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B3 M W 3 Ygdl 2| A B T ST

a7 H 8l Y@ d9 9T & BRI s Th <Ih

BT I Wil o1+ 23 fAferga e aff®
TTT IS & AT FTdd IE WR, A9 B &1

# g AT 9.4 UMY & R F 9T 2| 3T
®o auf § 3P 12 URId B X A 937 Bl

ST 317 22 Aferas e a1 TxTd ST

AT B | $9 UHR IY 2020 P ARA H ST

& LT I3d WM W, IFARBI B Jud Rl
3o 21 fAfera <4 a1 gxuTd ST & A
T A TR TAT IMRBT BT 81 DR LI 31U
20 fAfera™ <=1 a1 SxuTd ST & A1 9
T R Rerd 2|

ARG SN 69 THEH & Udh Hecayol
JATheT & AR q¥ 2013 Th AR gl H
ST DT GAT FIY IT IUTGDH S I ST |
THIH o S IATed & dirad IR &l
BTl od U Pel & b 3Tl 2 9uf H Qe 4
ST ST 124 AT e d ugel SIQ |
a8l | 2010—11 ¥ ¥R 3194 80 fAfera=
T ST ITeT & 1Y A, JARNBT g S
D g A TR W 2| IRA H Ag—ERAAD

I I 150 FAferae € ddb Uge @l
3T B | YR Ud 4= H JelTcAd ST Iedra-
@ s diferdr —1 H fd T 2 |

dUR WG SAGl HI EUd

ARA # faf= sfa—<dvars Ao & &3 &
TS 9 81 Ve fIRIR & Ao $9Td d! 7197 T4
SATeT H W Seal@=1g Tl 3178 8 | YR IRBR
D A B IFAR gAAM fa<iid a9 & SR 01
SWIT ST H 3R Aol 3 Jbdl & | T
IATEA FIAT B R & o1y 31ferd o 31ferad
facel 991 aafid &~ & foTy RA PR @
Y WRHRI - 39 & H JuR P faem A
JATIeYD HH SN & | T 2005 H YbIRIT 9IRd

arferdr — 1

ARd 9 faq # goircad sEId I & 3ldbs

s ‘ ARd § sTd ST ‘ fasg ¥ swrag SdTEH
2004 32,6 1069.0
2005 458 1146.7
2006 49.45 1251.2
2007 53.1 13513
2008 57.8 1329.1
2008—09 66.4

2009 56.6 1219.7
2009—10 728

2010 66.8 1350.0
2010—11 80.0

JIa: worl dsteel .org
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TNGBR BT TdI9 ST AT b = d 99 2012
b 124 fafers <9 affe swrd SdeH &
ey fAuifRa fear 2|

AR D fJerd # 3R & o Hy Ui
B IR TR UERIY<h S Bl IRdfdd
TR STTR #T SR ®Y A 984 3D
B Al & | I 1955 ¥ 1990 & ALY (IR 3T
P GUT R 5 [haARm™ Ui fdd gfa a4
gohx 12 fhatum ufa =afed ufd 99 & Wk ™R
TqAT 1997 H 25 fHAUTH Ul ARE YT 99 & WK
TR AT |9 2006 H 30 fhatum Ui &faa ufa
Y & WR R Ugd PR 374 T 2011 H bdd 35
feram™ ufd afdd gfd 99 & W d6 &1 Ugd
g | T e % o ¥ Saed gfg @
-1 g 91 faegd enm b surd &l
QUd & BT A 35 THaA™ Ui afdd uf
JY A IR HHA—H—HH 65—75 heAlmM Ul
g gfe a9 T B B g YA [l SR |

T 39 | 2011 TP ARA H IR T DI
I WU g% 35 fharm ufa afad ufa 9y
P ygd TS © qUMY I8 fd=g o aoar id
ST WUA & 200 fhatrum™ ufa &fdd gfa a9
A 9gd 8 B4 & | g™ 3R fadfyd <o § ufd
G ST WU G oI 400 fhetium® ufay
fad Uy oy T Ugd gal © | AEISTTh W
J I9 H dIR ST P WU ¥ 400 fhaam™
gfq aafs gfa ad I ff aifdre Tem <feror wifkar
¥ IR TG &1 WId ¥ 1000 fhaam ufd
fed ufd av I ) 1fds ity TE B |

TR ¥ IR ST BT RIS IRA WId
R TP TR STt dl S¥a FRAR gfg 8 &
DI YgRT W TW S Fhddl © | WrRIffe iR
YT & S BT WUd 99 B 3IHh
ATHR G & 3R IAD AR 3 Uy A1
P 97 = | ¥dE WRd # ST B el

GUd 9gM &I fAage FreEg 8, o
S AT W @ AR URSTUNR BT N8|
ARG ST ST H q7 Aefiaxe & 3=
3 & H FFfeiRad FhRIHS Td giteder
qRET ST DI WU &% H gig & b & Ud
ST SN & @O Hds & Wil A ST
AHd E |

1. 3N ISRIHRT I Yreared

2. SONIRT SRl ¥ e I8

3. ST IAEH HI T4 dhAIDb] STALI]

4. ST IUTGA Ud fAUore BT YHSATHRT]

5. 3M® AN H Fifaa fageh faasr

6. faael ga1 @1 g<h uRec-efierar

7. TSN & % 3 T ST 3T T F9Ta]

T TWIET B Wud &) H ghg B B forg
TRA WRHR Td A= I RGN M6 Ul
P! YT PR &] B | 3B A58 NT—IRAAHAD
TRITSTIBI P WP Y PR ITH ol |
P PR D G T S = 7 | a1 3
P @Ud <X ¥ gfg GAREd e b U WRaR
& SffaRad S SENT Bl ¥l AT Ud
AP W xR, fauore vd faavor & &=
¥ b AIIIH IUN B 81T | 59 99 STl
@ drave 9 # T Wud <) H g g
ffeRaa dRo R AR Bl

1. ufd e TS g H gfg

2. Ui e Id 3cilad CARSERESR

3. T qodi H FHHI Ud ReRar

4. JEIRMIHRYT & 3= 3 &1 § W uafd
5. AI—AGAHD A § FHId YA

6. Waq AT &= § Ffed
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7. SoNRINTT fafearar el # Jgfer i
8. AT & & § FHfId Uil
9. Py qAT JHIOT &3 H AT Uil

TR H 39 I JIR 1T BT YcIeT Ud 3ucge]
90 UfTerd wWud dad 15 Ufaed Ifpal gRT &
DI ST &I & | IR B TTHIT &3 H O ST Bl
JIHE U &) Bad 2 Gferd 8 bl TS B |
qTd! 99 T 85 UfRTd dRhdl & Udb WRT Bl
ST @Ud & JIATRIT SRR H A A & 31
DI G TR H SATRATSTD Jleg Bl Bl FHIET & |
SYTT & BRe] @Ud &) H gfg & Iurg HxH b
sfaRed TR gwa & fafd § gfg &1 A0
3 FHTaEY &, 9 IR faaR &A1 3asusd
2 | R gwra SWnel & g 9 gfg giea
PR B {0 I AT MIWSH & b 8H 74
THTDH! TINT PRSP AR AP R BT 3
TUraiigad geTd AR B Scree GHfkead
PN | 39D ol fUoel Hod 99 I 3d IU
5 ST 8 &, e 31rerrsT=es qRom T g Ter
2l

SHTd &I Javisey fauor

g ol (%21 Uve Sfdeferd)) dAftd g
P1 3Mp fafdre AT &1 T 1100 fAferas
e a9y sxuTd STe BT a7 | $HGT T
23 Y9 ANT—e T 250 fAferas e= — gfaad
JIRIET IR § IR g7 sy fhar Srar
=

JATSUATHE! BT IURIh AT RUIS & AR &
T 59 Idhd SRS ST AR H R
D1 UGN 98 B, Dol 2 Ffererd IHT— ST
5 fAferas e — vfaay & &1 A &, qfy
A aiRved H, TRy RIS e eI
A a8, IO AFG TR b S
TOTERTIGER ST T SedTe Ud faqod = dde
siffard & dfed I R # amed iR
IR | R |

wWafl SHUId & 3Iauy

ST UH SN} dl <% H Ta I8 fafir=
HI—HeAHS  [HI0T, JACHEed 3R TR
STIRT & 3D SUBRUI BT dTSTR HITT Bl <&
BU o3 SETd SN B At § asit 3
DI HATG B, T8l SRl IR AT R H ST
®I FPRAR gl AR iR swrd & <™ o gig,

GG FET B 37 db A % § Febel e
ST (she ¥Id) BT Icura 1000 fAfergs e
gfeay & HICHM ¥R TR ggd TA7 o, S |
2006 H ggHY 1240 fAfergs = dom foa v
2009—10 H 1350 fAferdd e & faume arff®
ST IAEA & WR T Ugd AT 8 | gal
faemer AT #- 1350 fAferse e wftad— e
Td 3@ IeA B ol g W & gwd
AT H ST 4050 5400 fHferas e ufaay
TP NS Tl HIT—cllg 3L, DIIhIT DI,

FeTT 3MMfe &) WU Bl gi—

R 3Wd S9E FAid @ g 9 9RA™
swrd Attt @ o omee Rig 81 <8 2 |
AT ARSI TaTRI H fAba g & Jeai o
SAR—TGTd BT ATHAT B B [T0 ARG 3T
SENT BT YT Gt oY dar- R a9y e
AT BT MRAT ST SN 379 e
&aal ¥ gig HRd U H{od Hafdid swrd ST
TR = 96 95—as fog aoIRT § s
AT B |

IR AT Yol (3PT) B 3EgIT B

SWRIGd e ST H A= Adioid! (Taiae)
& F=—f=1 arguTd H fAsToT gRT S¥UTd g e

AR, WRA P =Rl IOk H I B AN
HT—HeATHS 0T, SifeHaTsed T B
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SUINT & 3h SUBRVT O bl aifeiey 7,  omRep, onfe, wiw wu 9 Afferd & | 39 fFaafd

anfe et &F Ioi R R 2 | gafy 59 ot o
gfg arfl BB G 2 | T g9 Aol ddhe &
TR B | SBT & AT & AR 3ffeuaell #
AT I & AII—AT1T 39 &31 # 3R gfg &M
P FUTgT B, e feg €1 s Sarel af
SISl Y8 R ST N & BT 374 GoRe
BT M HI ST Y&l 8| SHBI Ub BRI T8l
Fald aoR # UR & Fed i @ FRAR
PRURS 0T YT (HIEIRIR) & F=iid &Tel
R A B BF A A< SeRI H 31E HHI BT
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Har Gobind Khorana

The chemical biologist who played a crucial rolein
deciphering the genetic code

01 Dr. Subodh M ahanti

"From 1960-70 he (Khorana) was at Wisconsin, and while there he carried out valuable syntheses of
polynucleotides with known base sequence. These were of great valuein establishing the ‘ genetic code
word dictionary’. Thisrefersto the fact that the four bases (A, C, G and T) present in DNA chains are
‘read’ in linear groups of three (codons), as was known by the late 1950s...Khorana had a major part
in the work which established the dictionary, by his synthesis of all 64 codons. This was an essential
step in the future development of molecular biology.”

The Cambridge Dictionary of Scientists (2nd edition), Cambridge University Press, 2002

"...Khorana's next major achievement came in 1970, when he announced the synthesis of the first
artificial gene. The same year he moved to the Massachusetts I nstitute of Technol ogy, where, by 1976,
his team had made a second gene, which (unlike the first) was capable of functioning in a living cell.
Such work hasfar-reaching possibilities, bringing scientistsa step nearer to under standing gene action.
The future could see artificial genesbeing used to make valuable proteins (e.g., insulin) and perhapsto
cure human hereditary diseases.”

A Dictionary of Scientists, Oxford University Press, 1999

"The structural chemistry of the nucleic acids, which developed over a period of some seventy yearsin
many countries, progressed step-by-step fromthe chemistry of the constituent purines, pyrimidinesand
the sugar moieties, to work on the nucleosides and then onto the nucleotides. A distinct climax was
reached in 1952 with the elucidation of the internucleatidic linkage in nucleic acids by Brown and
Todd and their coworkers...Shortly thereafter, the Watson-Crick structure for DNA was proposed, which
focused attention, in particular, on the biological meaning of its physical structure. It isalso about this
time the hypothesis that linear sequence of nucleotidesin DNA specifies the linear sequence of amino
acidsin proteins was born.

Har Gobind Khorana in his Nobel Lecture delivered on 12 December 1968

Har Gobind Khorana's work helped unravel the jointly with Robert
genetic code and explain how proteinsaremade.  William Holley (1922-
He discovered a process that is fundamental to 1993) and Marshall
life. Khorana and his team established that the  Warren Nirenberg (1927-)
biological language, common to all living "fortheir interpretation of
organism, is spelled out in three-letter words "  the genetic code and its
each set of nucleotidescoding for aspecificamino  function in protein
acid. Khoranawas awarded Nobel Prizein 1968 synthesis." Khoranawas

SN

Har Gobind Khorana

0 Dr. Subodh Mahanti, Scientist F, Vigyan Prasar, A-50, Institutional Area, Sector-62, Noida-201307,
E-mail: smahanti@vigyanprasar.gov.in (Reproduced with thanksfrom Vigyan Prasar, Dream 2047, Feb. 2012,
Val. 14, No. 5)
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the first scientist to
synthesise ligonucleotides.
Khorana sresearchesled to
the establishment of genetic
engineering asanew branch
of science. Khorana rose
from a very humble
background to become one
of the greatest scientists
working in the molecular
biology in the 20th century because of his
extraordinary drive discipline and striving for
excellence. He was a pioneer and visionary.

Robert William Holley

One of Khorana's
colleagues at the
M assachusetts | nstitute of
Technology Uttam L. Rgj
Bhandary wrote: "As a
mentor, Khorana set high |
standards. Hewasloyal to
the people who helped
him and to theinstitutions
at which he worked. He
could be demanding, but
he was no more so of others than he was of
himself. One associate said: * He showed us what
excellence in science was and we learnt to
recognise it.” Gobind was modest, humble and
avoided publicity. Heloved music, swimming and
long walks, and had a curiosity that lasted until
the end.” Khorana gave lot of thought before
selecting aresearch problem. Thedifficulty or the
time needed to solve a problem did not really
bother Khoranaaslong asit was of fundamental
importance. An oft quoted statement made by
Khoranawas: "If you want to get far, you haveto
travel aone."

Marshall Warren
Nirenberg

Khoranawasborn on 9 January 1922 (it hasbeen
reported that 9th January is his official date of
birth, but his exact date of birth isnot known) in
asmall village Raipur, Punjab (now in Pakistan).
Hisfather Ganpat Rai Khorana was a Patwari, a

village taxation official in British-India
government system. Commenting on his father
Khorana wrote: "Although poor, my father was
dedicated to educating his children and we were
practically the only literate family in the village
inhabited by about 100 people.”

Khorana s early education wasunder atreein his
village where the local teacher conducted open
classes. Helater attended D.A.V. High School in
Multan, Punjab. In school, he was greatly
influenced by one of histeachers, Ratan Lal. He
was awarded agovernment scholarship for higher
studies. He studied chemistry in the Punjab
University, Lahorefrom where he obtained aBSc
degree in 1943 and an M Sc degree in 1945.

In 1945, a Government of
India Fellowship made it
possible for Khorana to
go to England where he
studied for PhD degreeat
the University of
Liverpool under the
supervision of Roger J. S.
Beer. After doing his
PhD, Khoranawent tothe
SwissFedera Institute of
Technology (Eidgenossische Tecnische
Hochschuleor ETH) in Zurich, where heworked
as postdoctoral research student for 11 months
on akaoid chemistry with Vladimir Prelog. It
may be noted that Prelog was awarded the Nobel
Prizein Chemistry in 1975 "for hiswork into the
stereochemistry of organic molecules and
reactions.” Khorana's stay at Zurich was short.
He did not receive any fellowship and he
sustained himself on savings. Khorana's stay at
Zurich, though short, played a decisive role in
shaping hisscientific career. Khoranawas greatly
influenced by Prelog. Acknowledging hisdebt to
Prelog Khorana said in his Nobel Lecture,
"Fortunately, | was accepted by Professor V.
Prelog of the Eidgenossische Technische

Vladimir Prelog
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Hochschule, Zurich, as a postdoctoral student.
The association with this great scientist and
human being influenced immeasurably my
thought and philosophy towards science, work
and effort." Hisstay at Zurich wasvery important
for another reason. It was at Zurich that Khorana
met hiswife Esther Elizabeth Sibler. Commenting
ontheroleplayed by hiswifein hislife, Khorana
wrote: "Esther brought a consistent sense of
purposeinmy lifeat atimewhen, after six years
absencefrom the country of my birth, | felt out of
place everywhere and at home nowhere."

After a brief period in
India, Khorana returned
to England in 1949 on
receiving afellowship to
work in the Cambridge
University, where he
spent two years. At
Cambridge, Khorana
worked with Alexander
Robertus Todd (1907- ™ 5 oiander Robertus
1997), who fired his Todd
interest in nucleic acid research, the pyrimidine
bases that occur in nucleic acids; that is, DNA
and RNA, and found their structures. Todd was
awarded the Nobel Prize in Chemistry in 1957
"for his work on nucleotides and nucleotide
coenzymes."

In 1952, Khorana moved to Vancouver, Canada
where he became the Director of the British
ColumbiaResearch Council’s Organic Chemistry
Sectioninthe University of British Columbia. For
Khorana it was a great opportunity in his
professional career because he could havehisown
laboratory. Recalling Khorana's telling how he
accepted the position at Vancouver, Uttam
RajBhandary, Wolfe Professor of Molecular
Biology at MIT and acolleague of Khoranasaid:
"Gobind was so excited that hewas going to start
alab of hisown. Helooked at the map of Canada,

saw where Vancouver was for the first time, and
off he went." At the University of British
Columbia, where he stayed for eight years,
Khorana made his first major contribution in
biochemistry. Khoranajointly with his colleague
John G. Moffat developed a process for
synthesising acetyl coenzyme A, an essential
molecule involved in biochemical processing of
proteins, fatsand carbohydrateswithin the human

bodly.

In 1960, Khorana joined the University of
Wisconsin, USA, as co-director of the Institute
of Enzyme Research. In 1962 he became a
professor of biochemistry. Khorana became a
naturalised citizen of the United States in 1966.
At the Wisconsin University, Khorana started
working on synthesis of oligonucleotides.

The discovery of the DNA structure by JamesD.
Watson and FrancisH. C. Crick in 1953 and other
experiments conducted by scientists like the
MacL eod-McCarty experiment, he Hershey-
Chase experiment, and the Meselson-Stahl
experiment told us where genetic information is
held and what it looks like. What was not known
washow DNA directed the
making of proteins, or
what role RNA had in this
processes. Asweknow the
nucleic acids,
deoxyribonucleic acid
(DNA) and ribonucleic
acid (RNA), are polymers
or very longchain
molecules and the basic
unit of these polymeric
molecules is nucleotide. A nucleotide contains
sugar (ribosein case of RNA and deoxyribosein
caseof DNA), apurineor pyrimydinebase. There
are four bases adenosine (A), guanine (G),
cytosine (C), thymine (T), uracil (U).

James D. Watson
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Nirenberg started the
work at the National
Institute of Health in
Bethesda in 1958 that
culminated in
deciphering the genetic
codeinwhich Khorana
played a very crucial
role. At the time
Nirenberg started work
on cracking the genetic
code, it was known that different combinations
of three nucleotide bases (tripl ets) each coded for
a specific amino acid and that through the
operation of this genetic code amino acids are
aligned inright order to form proteins. However,
there are 64 possi ble combinations of triplets. So
the big question was which of the 64 possible
combinations of triplets codes for each of 20
amino acids found in proteins. Using the
techniques developed by Severo Ochoa for
synthesising RNA, Nirenberg made RNA
molecule that consisted entirely of uracil
nucleotides. So the only triplet possible would
be a uracil triplet or UUU of the genetic code.
Nirenberg demonstrated that the protein made by
thisRNA molecule consisted entirely of theamino
acid phenylalanine. Thisclearly demonstrated that
UUU must code for phenylalanine.

FrancisH. C. Crick

Thefirst polynucleotides used for identifying the
codons were composed of either a single
nucleotide or several nucleotides that, under the
action of enzyme, were randomly distributed in
the polynucleotide chain. Using such
polynucleotidesit wasnot possibleto pair agiven
codonwithagiven amino acid or, in other words,
to identify which codon corresponds to which
particular amino acid. This problem was solved
by Khorana, who devel oped an effective method
for synthesising polynucleotides with a given
sequence. It was not an easy task. The problems
faced by Khorana were described in his Nobel

Lecture: "With the knowledge of the chemical
structures of the nucleic acids, thetwo major tasks
which faced the chemistswere those of synthesis
and sequential analysis. Chemical synthesis of
short-chain oligonucleotides began to be
preoccupation in my laboratory. The types of
problems that one faced were: (1) activation of
the phosphomonoester group of amononucl eotide
so as to phosphorylate the hydroxyl group of
another nucleoside or nucleotide; (2) design of
suitable protecting groups for the various
functional groups (primary and secondary
hydroxyl groupsin the sugar rings, amino groups
in the purine and pyrimidine rings, phosphoryl
dissociation in the phosphomonoester group); (3)
development of methods for the polymerisation
of mononucleotides and for separation and
characterisation of the resulting polynucleotides;
and (4) evaluation of approaches to stepwise
synthesis of polynucleotides of specific
sequences.”

In 1970, Khorana joined the Massachusetts
Institute of Technology (MIT) asAlfred P. Solan
Professor of Biology and Chemistry where he
served until retiring in 2007. At MIT, Khorana
extended his work on the synthesis of
oligonucleotides to synthesis of long DNA
polymers using nonHistory of Science agueous
chemistry and assembled these into the first
synthetic gene. He achieved this feat by using
polymerase and ligase enzymes that link pieces
of DNA together, as well as methods that
anticipated the invention of Polymerase Chain
Reaction (PCR). Later such custom-designed
pieces of artificial genes found wide use in
biology laboratories for sequencing, cloning and
engineering new plants and animals. Khorana’'s
inventions became automated and
commercialised. And today anyone can order a
synthetic genefrom any of anumber of companies
with the desired sequence. The method of
chemically synthesising genes made possible for
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controlled, systematic studies of how genetic
structures function.

Towards the end of his professional career,
Khorana got involved in research exploring the
molecular mechanisms underlying the cell
signaling pathways of vision of vertebrates. He
primarily focussed on the structure and function
of rhodospin, a light-sensitive protein found in
the retina of the vertebrate eye. He also studied
mutations in rhodospin.

Khorana was a member of many distinguished
professional bodiesincluding that of US National
Academy of Sciencesand American Academy of
Artsand Sciences. Khoranawasamember of the
Board of Governors of The Scripps Research
Institute. Among the numerous awards bestowed
upon him was the Merk Award of the Chemical
Institute of Canada (1958), Gold Medal of the
Professional Institute of the Public Service of
Canada (1960), Louisa Gross Horwitz Prize of
the Columbia University (1968), Albert Lasker
Fundation Award for Basic Medical Research
(1968), Distinguished Service Award, Watmul
Foundation, Honlulu, Hawaii (1968), American
Academy of Achievement Award, Philadelphia
(1971), Willard Gibbs Medal of the Chicago
Section of theAmerican Chemical Society (1974),
Gairdner Foundation Annual Award, Toronto,
Canada (1980), Paul Kayser International Award
of Merit in Retina Research (1987), National
Medal of Scienceof USA (1987), MIT School of
Science Distinguished Service Award (2000), H.
K. FirodiaAward for Excellence in Science and
Technology (1997), Rockwell Medal of
Excellence in Technology (1997), Gujar Mal
Modi Innovative Science and Technology Award
(2004). The Government of India recognised
Khorana's contributions by awarding him its
prestigious civilian awards Padma Sri (1998),
Padma Bhushan (1999), and Padma
Vibhushan (2009).

The University of Wisconsin, Madison, the
Department of Biotechnology, Government of
India and the Indo-US Science and Technology
Forum jointly created the Khorana Programme
in 2007 with the following objectives:
1) providing graduate and undergraduate students
with a transformative research experience,
2) engaging partners in rural development and
food security, and 3) facilitating publicprivate
partnership between the US and India.

Khoranadied on 9 November, 2011 in Concord,
Massachusetts at the age of 89.
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Biofertilizer s for Sustainable Soil Health and
Productivity

India has crossed the 1.21 billion figure of
population in the year 2011, out of which
approximately 60 per cent is engaged in
agriculture. Maority of farmers (75 per cent) are
small and margina (<1 hectare) and they till have
only 54.6 per cent of the total farm holding. It is
very difficult for them to purchase and use
recommended fertilizers at current prices. They
need to exploit less expensive nutrient sourcesto
the maximum. In order to raise their living
standards, these holders must maximize crop
productivity in the most cost effective manner.
Bio-fertilizers based on renewable sources of
energy are cost effective supplement to chemical
fertilizersand could help in meeting thefood grain
requirement. To achieve the targeted production
level, we are running after chemical fertilizers,
which are being used by farmers for quite some
time, causing great threat to soil health because
they are devoid of micronutrients which create
imbalance in nutrition of crops. To maintain
nutrient supplying power, we must haveto switch
over to integrated nutrient management which
refersto use of mineral fertilizersin combination
with organic manures, wastes coupled with inputs
through biological process. Fertilizers used by
Indian farmers are highly imbalanced because
their use depends upon availability, is rarely
decided by the recommendation based on soil test
values; asaresult the NPK consumptionratio in
the country has become 8:5:1 as against the
optimal ratio of 4:2:1.

0 Dr. K.K. Yadav

In recent years, bio-fertilizers have emerged as
promising component of integrated nutrient
supply system in Indian agriculture. Rhizobium,
Azotobacter, Azospirillum, blue-green algae,
Azolla, P-solublising micro-organisms and
Mycorrhizae areimportant bio-fertilizers. Studies
carried out at research institutes as well as on
cultivator’sfieldsin different parts of the country
indicated that yield response of crops to bio-
fertilizer inoculation varied widely depending on
the quality of inoculum, crops and cultivars,
temperature, moisture regimes, inoculation
technique and level of fertilization.

What are the Bio-fertilizers?

These arethe carrier based inoculants containing
efficient strains of specific microorganisms
(mainly bacterial used by farmersfor enhancing
productivity of soil either by fixing atmospheric
nitrogen or by solubilizing soil phosphorus or by
stimulating plant growth through synthesis of
growth promoting substances such as Auxins
(IAA, GA, etc.). These also include Blue Green
Algae, Cyanobacteriaand Mycorrhizae.

Significance of Bio-fertilizers

Bio-fertilizersare known to play anumber of vital
roles in soil fertility, crop productivity and
productionin agriculture asthey are eco-friendly.
Some of the important functions or roles of bio-
fertilizersin agriculture are asfollows:

0 Dr. K .K. Yadav, Department of Soil and Water Engineering, College of Technology and Engineering, M PUAT,

Udaipur (Rajasthan) 313001
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Bio-fertilizers can at best minimize the use
of chemical fertilizers not exceeding 40-50
kg N/haunder ideal agronomic and pest-free
conditions.

They can add 20-200 kg N/ha year (e.g.
Rhizobium sp. 50-100 N/ha year;
Azospirillum, Azotobacter: 20-40 kg N/ha/
year; Azolla: 40-80 kg N/ha; BGA: 20-30 kg
N/ha) under optimum soil conditions and
thereby increasing 15-25 per cent of total crop
yield.

Use of bio-fertilizers consequences in
amplified mineral and water uptake, root
devel opment, vegetative growth and nitrogen
fixation.

They supplement chemical fertilizers for
meeting theintegrated nutrient demand of the
Ccrops.

Variousbio-fertilizers (e.g. RhizobiumBGA,
Azotobacter sp.) stimulate production of
growth promoting substance like vitamin-B
complex, Indole acetic acid (IAA) and
Gibberellic acids etc.

Phosphate mobilizing or phosphorus
solubilizing bio-fertilizers / microorganisms
(bacteria, fungi, mycorrhiza etc.) convert
insoluble soil phosphate into soluble forms
by secreting severa organic acids and under
optimum conditions they can solubilize /
mobilize about 30-50 kg PO, /hadueto which
crop yield may increase by 10 to 20%.

Vesicular Arbuscular Mycorrhiza (VAM
fungi) when used as bio-fertilizers enhance
uptake of P, Zn, S and water, leading to
uniform crop growth and increased yield and
also enhance resistance to root diseases and
improve hardiness of transplant stock.

They release growth promoting substances

and vitamins and help in maintaining soil
fertility.

They act as antagonists and suppress the
incidence of soil borne plant pathogens and
thus help in bio-control of diseases.

Nitrogen fixing, phosphate mobilizing and
cellulolytic microorganisms in bio-fertilizer
enhance availability of plant nutrientsin soil
and thus sustaining the agricultural production
and farming system.

They are cheaper, pollution free and
renewable energy sources.

They improve physical propertiesof soil, soil
tilth and soil health in general.

They are cheaper, pollution free and
renewable energy sources.

They improve soil fertility and soil
productivity.

Blue green agae like Nostoc and Anabaena
are often employed in reclamation of alkaline
soils.

Bio-inoculants containing cellulolytic and
lignolytic microorgranisms enhance
degradation/ decomposition of organic matter
in soil, as well as enhance the rate of
decomposition in compost pit.

BGA plays a vital role in the nitrogen
economy of ricefieldsin tropical regions.

Azotobacter inoculantswhen applied to many
non-leguminous crop plants, promote seed
germination and initial vigor of plants by
producing growth promoting substances.

Azolla-Anabaena grows profusely as a
floating plant in flooded rice fields and can
fix 100-150 kg N/ha/ year in approximately
40-60 tonnes of biomass produced.
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Classification of bio-fertilizers

Depending upon the nutrient provided, bio-fertilizers may be classified broadly asfollows:

Bio-fertilizer
Nitrogen fixing Phosphate mobilizing
bi o-felrtilizer bio-fertilizer
For legumes For cereals Phosphate solubilisers Phosphate
Rhizobium Azospirillum Bacillus VA-mycorrhiza
Azotobacter Pseudomonas
Azolla, BGA Aspergillus

Symbiotic Organisms

These organisms are Vesicular Arbuscular
Mycorrhiza(VAM) fungi and Rhizobium bactera.

The mycorrhiza literally means fungus-root
(Mykes = fungus, rhiza = roots) association.
Mycorrhizaisasymbiotic mutualistic relationship
between special fungi and higher plant roots.
Since the association is mutualistic (non-
pathogenic) where both organisms get benefits
from the association. In mutualistic mode, the
plant provides photosynthate (fixed C) to the
fungus, whereasthe fungus provides nutrientsand
water to the plant. There are seven types of
mycorrhizal associations; mycorrhizae are
classified on the basis of the extent of root
penetration, production of external mantle or
sheath and inter and intracellular structuresthey
form onceinsidethe plant root. So far seventypes

of mycorrhizae are recognized as
1. Ectomycorrhiza 2. Ectendomycorrhiza
3. Arbutoid mycorrhiza 4. Monotropoid
mycorrhiza 5. Ericoid mycorrhiza 6. Orchid
mycorrhizas, and 7. Arbuscular Mycorrhizas. The
VAM symbiosis represents an ancient symbiosis
with over 80% of all terrestrial flowering plants
forming this type of relationship. However, the
ability toform an AM symbiosishasbeenlost in
about 10% of plants, and is completely absent in
families, such as Chenopodiaceae and
Brassicaceae. VAM possess special structures
known asVesiclesand arbuscles. VAM symbiosis
increases the phosphorus and micronutrient
uptake and growth of their plant host, in addition
to tolerance of drought, salinity and resistanceto
plant pathogens. Phosphorus is the primary
nutrient and limiting factor for growth becauseit
isimmobilein soil, it isimportant component of
phospholipids and nucleic acids in plants.
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Table 1. Method and rate of VAM application

Crops Method of Application Quantity Required
Vegetables Soil treatment 100 g/sgm

Polybag raised Crops Soil treatment 5-10 g/pocket

Fruit Trees Soil treatment 100-200 g/tree

Rhizobiumis capable of fixing atmospheric nitrogen in association with leguminous crops. Different
species of Rhizobium are used for treating the leguminous crops.

Table 2: Rhizobium species suitable for different crops

Rhizobium species

Crops

R. leguminosarum

Peas (Pisum), lathyrus, vicia, lentil (Lens)

R. Tripoli

Berseem (Trifolium)

R. phaseali Kidney bean (Phoseolus)

R. lupine Lupinus. Ornithopus

R. japonicum Sobean (Glycine)

R. meliloti Meélilotus, Lucerne (Medicago) Fenugreek (Trigonella)

Cowpea miscellany

Cowpea, clusterbean, greengram, blackgram, redgram, groundnut,
moth bean, dhaincha, sunnhemp, Glyricidia, Acacia, Prosopis,
Dallbergia, Albizzia, Indigofera, Tephrosia, Atylosia, Sylo.

Separate group

Bengalgram (gram)

Rhizobium species enter the roots of host plants
and form noduleson theroot surface. The bacteria
depend on the host plant for carbohydrates and
water while Rhizobium supplies nitrogen to the
host. Nigrogen fixed by the Rhizobium is
translocated through xylem vessels of the host
plant mainly in theform of aspergine and to some
extent as gluatamine. Rhizobium species suitable
for different crops are multiplied on a peat base
in laboratories. Thisinoculum can be applied as
seed treatment, soil treatment and soil application
but the seed treatment is the best way to apply
this biofertilizer.

Free Living Organisms

The important free living organisms that can fix
atmospheric nitrogen arebluegreen dgae (BGA),
Azolla, Azotobacter and Azospirillum. Among
them, BGA and Azolla can survive only in
lowland conditions. Small quantity of inoculums
of BGA and Azolla can be obtained from
laboratories and they can be multiplied in the
farmer’sfields for subsequent application.

Blue-green Algae (BGA)

Several species of blue-green algae can fix
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atmospheric nitrogen. The most important species
are Anabaena and Nostoc. Theamount of nitrogen
fixed by blue-green algae ranges from 15 to 45
kg N/ha. Standing water of 2 to 10 cms in the
field isa prerequisite for the growth of blue—
green algae. It can grow at a temperature range
of 25°C to 45°C. Bright sunshine increases the
growth rate while rains and cloudiness slows
growth rate. It growswell inapH rangeof 7t0 8
and in soils with high organic matter.

Blue-green algaue inoculumismultipliediniron
traysof 2mx 2m x 0.25 msize. Thesetraysare
lined with polythene sheet. Each tray isfilled with
20 kg of soil and 400 gm of super phosphate.
Blue-green algaeinoculumissprinkled inthetray
and water isletin. Standing water of 5to 10 cms
ismaintained continuously. Within aweek, athick
algal scum is formed. At this stage, water is
drained out and soil is alowed to dry. The dried
flakes of blue-green algae are collected and stored
for applicationinthemainfield. Blue-green dgae
inoculum is applied after transplantation of rice
crop in the main field. The inoculum required is
10 kg/ha. For higher nitrogen fixation, 3to 4 t/ha
of farmyard manure and 200 kg/ha of
superphosphate are applied.

Azotobacter and Azospirillum

Azotobacter chroccumis capable of fixing 20 to
30 kg N/ha. It can be applied by seed inoculation,

seedling dip or by soil application. Theinoculum
required is 3 to 5 kg/ha. Application of 5 t/ha of
farmyard manure helps in better growth of
Azotobacter. Azotobacter can be used for rice,
cotton and sugarcane. Azospirilluminoculumsare
used for sorghum.

Conclusion

It has been proved that chemical fertilizers
are not only polluting soil but are also
creating nutritional imbalance and
destroying thefertility of the soil in along
run. To maintain soil health, it is essential
to include the bio-fertilizersin the nutrient
management of crop viz., Rhizobium,
Azosprillium, Azotobacter, BGA or
Mycoorhizae. Bio-fertilizers not merely
provide nutrients to the soil but also have
favourable effect on properties of soil like
bulk density, pH, water holding capacity,
aggregation etc., and arereliablefor amost
every field crop. Bio-fertilizersare not just
easily approachable by the Indian farmers
but are al so good sourcesin recovering soil
health by maintaining soil biomass and
improving soil fertility in eco-friendly and
cost effective manner to achieve the
targeted level of production.

Way to Success

Take up one idea. Make that one idea your life- think of it, dream
of it, live on idea. Let the brain, muscles, nerves, every part of
your body, be full of that idea, and just leave every other idea
alone. This is the way to success.

\

— Swami Vivekananda

J
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Healthy Diet: Concept Change from Adeguacy to
Optimal Diet

French diet is high g % 3
in animal fats and 4~

low in fibre. EE%E
However, thereisno
high incidence of
arteriosclerosis and
cardiac disease,
which would be
expected fromsucha
diet. This ‘French
Paradox’ is
attributed to the fact
that the French aso
consume large
quantitiesof red wine, richin natural antioxidants
- polyphenols that prevent ateriosclerosis and
hypertension. Japanese people have a higher
survival rate in instances of breast cancer as
compared to Americans typically featuring high
intake of dietary fat, higher body weight, and
elevated blood cholesterol. Colorectal cancer has
a higher incidence and mortality with increased
consumption of animal fat and protein; lower
incidence with high dietary fibre consumption.
Such epidemiological dataand basic research now
link chronic diseases (cardiovascular disease,
diabetes, cancer) to nutrition. We now know
that certain vitamins, micronutrients, fat, fibreand
calories are all related in varying degrees to
cancer, as are many non-nutrient components of
plants (phytochemicals). Such revelations have
made quick impact all over the world on the
concept of a healthy diet. In recent years,

0 Dr. K. Srinivasan

nutrition science has
made a transition
from the concept of
“Adequate diet” to
“Optimal diet”. That
is, the concept of

nutrition has
changed from a
focus on the
prevention of

nutrient deficiencies
to an emphasis on
health-maintenance
and reduced risk of
chronic diseases. Traditionally, food products
werebeing devel oped for taste, appearance, value,
and convenience of the consumer. But now, ahost
of new food products which have the potential to
improve physical and mental well being and
which also reduce the risk of diseases are being
developed. A number of different termshave been
used to describe the natural food products or
isolated food ingredients identified to enhance
human health: Functional foods, Pharmafoods,
Designer foods, Health foods, Vitafoods,
Nutraceuticals, etc.

According to British Nutrition Foundation, a
dietary ingredient that affectsitshost in atargeted
manner so as to exert positive effects can be
termed as ‘functional ingredient’. Foods
containing such ingredients - * Functional foods
- are foods that have health imparting

J Dr. K. Srinivasan, Chief Scientist, Department of Biochemistry and Nutrition, Central Food Technological Re-

search I nstitute, Mysore-570020 (Karnataka).
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properties over and above their nutritional
value. The Japanese definition of ‘Functional
food' isany food that has apositiveimpact on an
individual’shealth, physical performance or state
of mind, in addition to its nutritive values. The
functionality caninclude: prevention and recovery
from a specific disease, enhancement of
immunity, control of physical and menta state
and slowing of the aging process. All functional
foods have a common denominator; viz., they
affect beneficially one or more target functions
in the body and the beneficial effect can be
expected when they are consumed as part of a
normal food. Thehealth benefitstargeted from
functional foods include reducing blood
cholesterol, reducing hypertension, anti-
cancer, anti-diabetic, tumour suppression,
probiotic, etc.

Theconcept that natural componentsin many
foods and herbs could have a beneficial effect
on human health, in fact, forms the basis of
‘Ayurveda’ - theindigenous system of medicine
in India. Hippocrates, the celebrated Greek
philosopher, urged 2500 years ago - ‘ Let food be
thy medicine’. Myriads of biologically active
constituents that may contribute to health
enhancement are present in foods, especialy of
plant origin. The history of human civilizationis
replete with different cultures identifying foods
and other natural products that could correct
disease states or maintain health. Functional
ingredients are available abundantly in
natur al foodssuch asvegetables, fruits, cereals,
nuts, milk and milk-based products. The
antioxidantsform thelargest category of naturally
occurring protective agents and they include
carotenoids, copherols, ascorbic acid, trace
mineral - selenium and diverse groups of non-
nutrient phytochemicals including polyphenals,
flavonoids, terpenoids, isothiocyanates, etc. The
ingredients, which make a food functiona, are:

Dietary fibre, Oligosaccharides, Essential fatty
acids, Antioxidant vitamins and minerals,
Flavonoids and other polyphenols, other
phytochemicals, Spices, Lactic acid bacteria.

Dietary fibre

Dietary fibre comprises a diverse group of
compounds both insoluble (cellulose,
hemicelluloses, and lignins) and soluble (gums
and mucilages). These substances are
exceedingly complex both chemically and
morphologically and are resistant to hydrolysis
by digestive enzymesof human gut. Physiological
roles of fibrein the diet are: (1) Filling the diet
without adding calories, (2) Increasing the
intestinal motility, (3) Helping to reduce obesity,
(4) Preventing the absorption of cholesteral, (5)
Reducing the post-prandial risein blood glucose,
(6) Preventing diverticular diseases, (7) Softening
of stoolsthrough absorption of water (preventing
haemorrhoids), and promoting the growth of
bifidobacteria in the gut (especially fructo-
oligosaccharides).

Considerable amount of evidence is available to
show that dietary fibre improves glucose
tolerance. Soluble fibre has been especially
effective in retarding the post-prandial glucose
uptake in the intestine thus reducing the insulin
requirement. Soluble fibre has aso been shown
to enhance the insulin receptor binding and
improve glycaemic response (i.e., increasing
peripheral tissueinsulin sensitivity). Ingestion of
fibre suppresses energy intake by inducing satiety
(by virtue of their bulking and viscosity producing
capabilities). Dietary fibre that forms viscous
dispersionswhen hydrated affect every aspect of
gastrointestinal function - gastric emptying,
intestinal transit time, absorption of digested
products of fat and carbohydrates. Increased fecal
bulk from dietary fibre is mainly due to the
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insolublefibrefraction (cellulose, hemicellulose
and lignins), increased fecal water, and increase
in bacterial mass caused by soluble fibre (gums,
mucilagesand pectins) fermentation. Dietary fibre
has been shown to protect against colon cancer.
Cancer producing substances, either ingested as
such or more likely produced by metabolic
activation in the gut, are thought to induce
malignant changesin the mucosal cells. Protective
effect of dietary fibre is thought to be due to its
ability to increase stool bulk (dilution of toxic
substance), increased transit time (decreasing the
exposure duration), and altered faecal bacterial
flora.

Oligosaccharides

Oligosaccharides are one of the most
frequently used functional food components
primarily as sucrose substitute in soft drinks,
cookies, breakfast cereals, cakes chocolates
and candies. They are short chain
polysaccharides that have unique chemical
structures that are not digested by humans.
Oligosaccharides are soluble dietary fibres that
are selectively utilized by the bifidobacteria in
the gut, a group of microorganisms that are
antagonistic towards undesirable bacteria. The
health benefits of oligosaccharide consumption
arise primarily from increased titres of
bifidobacteria in the colon. Several vegetables,
chicory roots, banana, tomatoes, onion are rich
infructo-oligosaccharides. Their consumptionis
estimated at about 0.8 g/day. The health benefits
associated with the consumption of
oligosaccharides include reduction in
constipation, blood cholesterol, blood pressure
and intestinal toxins.

The anti-constipation effect of oligosaccharides
has been attributed to increased levels of short-

chain fatty acids and increased intestinal
peristalsis produced by enhanced population of
bifidobacteriain theintestines. On the other hand,
consumption of large amounts of non-digestible
oligosaccharides causes diarrhea, abdominal
distension and flatulence. The effective daily
doses of pure oligosaccharides are 2.5-3.0 g of
fructo-oligosaccharides/ gal acto-
oligosaccharides. Consumption of 6-12 g
oligosaccharides/day for 2-3 months can
reduce blood cholester ol by 20-50 mg/dl. This
reduction is attributed to increased popul ation of
bifidobacterium Lactobacillusacidophilus, which
assimilates cholesterol in vitro. Human and
animal studies have shown that consumption of
fructo-oligosaccharides stimul ate proliferation of
bifidobacterium species and other useful bacteria
while suppressing the growth of harmful bacteria
such as Clostridium species. Enhanced
bifidobacterial growth results in the production
of acetic, butyric and lactic acids, which lower
intestinal pH and inhibit growth bacteria that
produce toxic substances such as amines,
ammonia and hydrogen disulfide. Amines
contribute to high blood pressure and can react
with nitrites to form carcinogenic nitrosamines.
Bifidobacteria are known to degrade
nitrosamines. This apart, Bifidium is directly
effectiveagainst S. typhosa, S. aurensand E.coli
through secretion of antimicrobial compounds.

Polyunsaturated fatty acids

Themajor omega-3-faity acidsarea-linolenicacid
(ALA), eicosapentaenoic acid (EPA) and docosa
hexaenoic acid (DHA). ALA isfound mainly in
the flaxseed, soybeans, canola and wheat germ,
walnuts and red/ black currant seeds. EPA and
DHA are found mainly in fish such as mackerel,
salmon, herring, trout and blue fin tuna. Some of
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the health benefits of omega-3 fatty acidsare: anti-
thrombotic effect (decreased arteriosclerosis),
decreasing blood cholesterol level, blood
triglyceridelowering, anti-inflammatory response
and anticancer activity.

Carotenoids: These lipid soluble compounds
responsiblefor yellow-orange pigments of plants
include a-carotene, B-carotene, B-cryptoxanthin
with B-carotene being the most efficient
provitamin A. Epidemiological studies have
reported inverse correl ations between B-carotene
and cancer, CVD and cataracts. All carotenoids
are antioxidants and have been shown to be
effective chemopreventors in many animal
models and epidemiological studies. Carotenoids
and other phytochemicals have been shown to act
synergistically, increasing the efficacy of the
phytochemicals in chemoprevention. The
mechanism of chemopreventive action involves
antioxidant activity, antiproliferation through
modulation of hormonal activity and increased
intercellular communication.

Apart from their nutritive contributionsto the diet,
the antioxidant vitamins E and C and the trace
mineral selenium have been reported to inhibit
carcinogenesis and protect against CVD. The
potent antioxidant effects of lipophilic vitamin E
that remain in the phospholipid layers of cell
membranes help protect PUF A from freeradical
attack, and also prevents oxidation of LDL,
ultimately protecting against CVD. Vitamin E has
also been reported to reduce the risk of cancers
of the breast, gastrointestinal tract, esophagus,
mouth and pharynx. Ascorbic acid is an agueous
antioxidant, which scavenges water-soluble
superoxidesand hydroxyl radicals. Vitamin C has
also been reported to function asachain-breaking
antioxidant in lipid peroxidation. These

antioxidative mechanisms have associated the
compound with reduced risk for CV D and cancey.
Vitamin C has aso been reported to reduce the
risk of cataracts by reducing thelevel of oxidized
proteins in the lens. Selenium is a cofactor for
the enzyme glutathione peroxidase that functions

inthe body’ s detoxification system. Thiselement
has strong antioxidative property and playsarole
in preventing carcinogenesis aswell aslowering
the risk of CYD. Selenium has been reported to
reduce skin, colon, liver and mammary cancer in
animals.

Polyphenols

Phenolic compounds are plant secondary
metaboliles with a large variety in their
structure. Phenols occurring in nature are of
interest for many reasons - astringency, bitterness,
browning reactions, colour, oxidation substrates,
etc. They include simple phenols,
hydroxycinnamates, flavoinoids, tocopherols, etc.
Phenolsareresponsiblefor mgority of the oxygen
utilizing capacity in most plant-derived products.
With the exception of carotene, the antioxidants
in foods are phenolic compounds. Among those
added to prevent oxidative rancidity in fats are
the monophenols. Phenolic compounds have
wide range of biological properties: of
particular interest aretheir antioxidant, anti-
platelet aggregation property, anti-
inflammatory potential, anti-tumoral and
oestrogenic activity, and hence can potentially
prevent coronary heart disease and cancer.
Flavonoids are polyphenolic compounds that
include flavonols, flavones, isoflavones, and
anthocyan ins have been suggested to playa
dominant role in the prevention of cancer and
heart diseases. Over 4000 flavonoids have been
identified, many of which occur in fruits,
vegetables and beverages (tea, coffee, beer, wine
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and fruit drinks). Epidemiological data indicate
that high fruit and vegetable consumption has
health benefits in the prevention of chronic
diseases including cardiovascular disease and
certain types of cancer.

Other phytochemicals

Indoles: Indoles are phytochemicals found in
cruciferousvegetables (Cabbage, brussel sprouts,
kale, broccoli, cauliflower, and spinach). They
have been reported to induce Phase-1 and Phase-
Il hepatic enzymes. Indoles possess
chemopreventive activity especially for hormonal
cancers such as breast cancer, through
deactivation/ detoxification of cancer producing
chemicals.

| sothiocyanates: | sothiocyanatesarealsofound
in cruciferous vegetable (cabbage, brussel
sprouts, turnips, radishes, broccoli and
cauliflower). They are anticarcinogenic
compounds -potent inhibitors of nitrosamine
induced tumours, attributed to their inhibition of
cytochrome P-450 enzymes. In addition, they are
known to enhance certain Phase-Il enzymes to
detoxify carcinogens.

Allylic sulfur compounds: Theseareresponsible
for the typical odor of Allium vegetables -
garlic, onion, chives, etc. Allylic sulfur
compounds which exhibit chemopreventive
qualities and a decrease in CVD include: dialyl
sulfide, diallyl disulfide, diallyl polysulfide, and
S-dlyl cysteine. These phytochemical shave been
reported to prevent the formation of nitrosamines.
Allylic sulfur compounds competitively prevent
the formation of nitrosamines. Garlic contains
60% dialyl disulfide, 14%dialyl sulfide, 6% alyl
propyl sulfide. Chemopreventive mechanism of
alylic sulfides is through modulation of Phase-|

and Phase-11 enzymes. Allylic sulfides prevent the
metabolic activation of procarcinogens. These
compounds also induce the carcinogen scavenger
glutathione and glutathione-S-transferase.

Terpenes: Monoterpenes are major
constituents of plant essential oils (citrus peel
oil, dill oil caraway oil, mint, etc). In rodent
studies, D-limonene has been shown to inhibit a
variety of cancers including cancer of the
mammary glands, stomach, lung, skin and liver.
D-limonene has been reported to induce Phase-|
and Phase-11 hepatic enzymesinrats. D-limonene
has al so been successfully used asa dissolving
agent for gallstonesin humans.

Phytic acid and saponins: Phytic acid present
in legumes oil seeds, cereal bran is known to
reduceblood glucoseresponseto starchy foods.
It isalso known to lower blood cholesteral. It
has cancer preventive influence. However, it
interferes with the absorption of micronutrient
minerals. Saponins are surface-active
compounds found in legums. These are
recognised to beneficially lower blood
cholesterol. However, the antinutritional
attributes of saponins are: They lyse red blood
cells (dueto their interaction with cholesterol of
RBC membranes), and also inhibit digestive
enzymes and bind micronutrients such as zinc.

Spices

Spices are consumed as food adjuncts to
enhance sensory quality of foods. Spices such
as garlic, onion, coriander, cumin, cinnamon,
ginger, asafetida, clove, cardamom, etc., impart
typical characteristic aromaor flavour to different
foods. While red pepper or black pepper gives
the desired pungency, spices such as turmeric
impart the attractive colour to food enhancing the
eye appeal. Besides enhancing theflavour and
aroma of food, spices are long recognized to
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possess sever al medicinal effects. They act as
stimulus to the digestive system, relieve
digestive disorders, and some spices have
antiseptic value. Their attributes such as tonic,
carminative, stomachic, diuretic, and anti-
spasmodic, although largely empirical
nevertheless efficacious, have earned them
applicationsin theindigenous system of medicine
inIndia. Several beneficia physiological effects
of spices have now been experimentally
documented which suggest that the use of these
food adjunctsextend beyond tasteand 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 the health beneficial effects of
Spices.

The digestive stimulant action of spices is
probably themost common experience. Spices
like ginger, mint, gjowan and garlic are used as
ingredients of pharmacological preparations for
digestive disorders. Extensiveanimal studieshave
revealed that many spices (turmeric, red pepper,
ginger, fenugreek, mustard, cumin, coriander,
ajowan, and onion) stimulate bile acid production
by the liver and its secretion into bile. Bile acids
play amajor rolein fat digestion and absorption.
Several spicesarealso evidenced to stimulate
the activity of digestive enzymes of pancreas,
particularly lipase and terminal digestive
enzyme of small intestinal mucosa upon
continuous intake.

Fenugreek, garlic, onion, their sulfur compounds,
turmeric and its colouring principle -curcumin
have been found to be effective in improving the
glycemic status and glucosetolerancein diabetic
animals! NIDDM patients. 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

inthem, which causedirect or indirect stimulation
of insulin secretion by the pancreas. In addition,
they may also have insulin-sparing action by
protecting from sulfhydryl inactivation.
Nephropathy is a common complication in
chronic diabetes. Dietary curcumin and onion
have been shown to ameliorate kidney lesionsin
streptozotocin diabetic rats. Hypochol esterolemic
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
nephropathy.

Fenugreek, garlic, onion, turmeric and red pepper
arefound to be effective as hypochol esterolemics
under various conditions of experimentally
induced hypercholesterolemial hyperlipidemia.
Fenugreek, onion and garlic are effective in
humans with hyperlipidemic condition. In
addition, garlic exhibits anti-thrombotic and
hypertensive properties, which also contribute to
cardiovascular protection besides hypolipidemic
properties. Persistent lithogenic diet leads to
cholesterol saturation in bile resulting in
formation of cholesterol crystals, i.e., gallstones
in gall bladder. Dietary curcumin, capsaicin,
garlic, onion and fenugreek are evidenced to cause
a significant reduction in the induction of
gallstonesin animals maintained on alithogenic
diet. Animal studies to examine the efficacy of
these dietary spicesin regressing the preformed
cholesterol gallstones have revealed significant
regression by these spices.

Sudies with several in vitro systems as well as
in vivo animal studies have revealed that spice
principlescurcumin (turmeric), capsaicin (red
pepper) and eugenol (cloves) have beneficial
antioxidant property by uenching oxygen free
radicals, by inhibiting the production of
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superoxide anion and hydroxyl radicals, and
by enhancing the antioxidant enzyme
activities. Turmeric extract, curcuminoids, and
volatile oil of turmeric have been found to be
effective asanti-inflammatory in several studies.
Bothinvitroand invivo 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. Turmeric/ curcumin, garlic/
its sulfur compounds have been shown to be
antimutagenic in several experimental
systems. Animal studiesinvolving experimental
induction of tumour of specific tissues have
reveal ed significant reduction of theincidence of
tumour in curcumin treatment. Cancer
preventive ability of garlic has also been
documented in etiological studies.

In view of the many promising health beneficial
physiological effects spices are understood to
exert, these food adjuncts assume the status
of nutraceuticals and are considered its the
natural and necessary component of our daily
nutrition. Since each of the spices possesses
morethan 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.

L actice acid bacteria and Bifido
bacteria

Often specific food components (Prebiotics)
are intentionally added to diet for desirable
health benefits linked to proliferation of
desirable gut bacteria, while preferably
inhibiting or minimizing the growth of
undesir ableones. Prebiotic compoundsthat have
been used for specific growth enhancement of

resident intestinal bifidobacteria include N-
acetylglucosamine, galctosamine, liver extract,
milk glycoproteins, lactoferrin, lactu-lose, lactitol,
raffinose, stachyose, and galacto-
oligosaccharides. Probiotics are live
microorganisms, which when administered to
humans, favourably influence the intestinal
microflora, whichisreflected in improvement of
health. Lactic acid bacteria have been regarded
as probiotics, and are believed to have an ability
to colonizetheintestinal tract and perhapsexclude
colonization by pathogenic microflora. The
effectsattributed to consumption of Lactobacillus
consist of Immune enhancement, preventing
intestinal disorders and reducing viral diarrhea.
Several benefitsemerge from bifidobacteriasince
they produce from the fermentation of
carbohydrates acetic and lactic acids that lower
faecal pH. Theincreased acidity and colonization
of bifidobacteria reduce the colony of other
pathogenic bacteria producing toxic metabolites
and detrimental enzymes. Thisleadstoanumber
of beneficial consequences: Prevention of
constipation, deconjugation of bile salts,
reduction of blood cholesterol, reduction of
blood pressure, protection of liver function,
induction of cell-mediated immunity,
anti:tumorigenic activity, production of
nutrientsand vitamins, improvement of lactose
tolerance, degradation of nitrosamines,
absor ption of calcium.

In summary, there is abundant scientific
evidencewhich indicatesthat certain naturally
occurring non-nutritive, and some nutritive,
chemical substances of fruits, vegetables,
grains, nuts, tea and seeds may prevent or
reducetherisk of some chronic diseases, such
asvariouscancers and cardiovascular disease.
The use of such nutraceuticals in food or
consumption of such functional foods is the
current strategy to optimize our daily nutrition.




Table 1: Medicinal properties of spicesrecognized for alongtime

Spice Medicinal Properties

Turmeric (Curcuma Longa) Anti-inflammatory, diuretic, laxative, good for affections
of the liver, jaundice, disease of blood

Red Pepper (Capsici,annuum,) Anti-inflammatory, for pain relief (Rheumatism/
neuralgia): useful in indigestion, rubefacient.

Garlic (Allium sativum) Anti-dyspeptic, anti-flatulent, for ear infection, duodenal
ulcers, as rubefacient in skin diseases

Onion (Allium cepa) Diuretic, emmenagogue, expectorant, for bleeding piles

Fenugreek (7Trigonella Diuretic, emmenagogue, emollient, useful in heart

foenumgraecum) diseases

Cumin (Cuminum cymminum) Antispasmodic, carminative, digestive stimulant

Coriander (Coriandrum sativum) Anti-dyspeptic

DIGESTIVE STIMULANT ANTIMICROBIAL ANTI-DIABETIC

(Many spices) (Turmeric, Asafoetida, (Fenugreek, Garlic, Onion,

Garlic) Turmeric)

CHOLESTEROL
LOWERING
(Garlic, Onion, Fenugreek,

ANTI-LITHOGENIC
(Turmeric, Garlic, Onion,

Turmeric, Chilli) Chilli, Fenugreek)
ANTI-MUTAGENIC ANTI- ANTIOXIDANT ANTI-INFLAMMATORY
CANCER (Turmeric, Clove, Garlic, (Turmeric, Chilli, Garlic)

(Turmeric, Garlic, Ginger) Onion, Chilli)

Fig. 1: Summary of multiple health effects of spices
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Anginal Chest Pain

Angina, commonly refersto pain or heavinessin
chest on exertion or during emotionally upset
situation. Chest discomfort is produced by
insufficient supply of oxygen to heart muscles.
Similar situation can arisein brainleading to brain
angina and in limbs leading to limb angina etc.
But when we talk about angina, it means lack of
blood supply to heart muscles. Angina is a
common and a serious problem. Patients with
angina may suffer from heart attack any time.

Incidence of coronary artery diseasesisincreasing
and affecting even the relatively younger people
in the country. Angina pain may be of various
types and severity due to different causes.

STABLE ANGINA

Thisismost common form of angina. Patient feels
heaviness in the chest which is induced by
physical exertion or mental or emotional
problems. He may have feeling of sgueezing,
crushing, gripping band like feeling in the chest.
The pain may radiate to neck and throat into jaws
and or down arms to wrist. Usualy pain don’'t
reach to the fingers. It may also be felt in mid
upper part to abdomen or on both sides of lower
chest. Angina attacks are more likely to occur
during work, doing exercise especially after
meals, in cold weather with high winds, and at
high altitude

Arguments, exciting or good or bad news,
watching TV programmes, waiting in trafficjams
for long time and sexual intercourse can also

A Dr.J.L.Agarwal

cause anginal attacks. Even attacks can occur
when lying or sleeping and seeing some exciting
or horrible dream etc. Pain isrelieved by taking
rest or by taking anti-anginal drugs like glycerol
trinitrate (sorbitrate). ECG isgenerally normal in
these patients in between the attacks. Attacks
may remiain stationary or worsen with decreased

capacity.
UNSTABLE ANGINA

When angina attacks are more frequent and
prolonged with severe pain, nitrite don’t provide
much relief. These attacks can occur whiletaking
rest. ECG shows abnormal changes in these
patients. These patients are at high risk to suffer
from heart attacks. They require immediate
hospitalization and prompt treatment.

VARIANT ANGINA (PRINZ -
METAL ANGINA)

It is rare form of angina. One can get angina
attacks due to spasm of coronary artery. The
attacks can occur at any time during work due to
mental/emotional tension or even at rest. ECG
becomes abnormal during attack. Pain may or
may not be relieved by anti-angina drugs. The
patients may also suffer from other diseases of
arteries in other parts of body like Raynaud's
disease in hand or/ and migraine headache.

Usually angina occurs due to narrowing of
coronary arteries which supply oxygen and

O Dr.J.L.Agarwal, Prof. & Head, Physiology, SIMS, Hapur.
3, Gyanlok, Mayur Vihar, Shastri Nagar, M eerut (U.P.) 250004
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nutrients to heart muscles because of deposition
of cholesterol intheinterior of coronary arteries.
This process is called atherosclerosis. The
coronary arteriesbecome narrow and lesselastic;
so blood supply to heart muscles decreases and
blood flow can't increase during increased need
(during physical work, exercise, emotion and
tension leading to anginapain). Severity of attack
depends on the extent of atherosclerosis. Change
in coronary arteries can be detected by
angiography or/ and Thallium scanning.

ANGINAWITH NORMAL
CORONARY ARTHRIES

Sometime angina attacks occur even when the
arteriesare normal. Thiscondition can occur due
to inflammation of coronary arteries (coronary
arteritis), coronary stenosis, small vessel disease,
formation of thrombi or emboli coronary arteries,
enlargement (hypertrophy) of ventricles.

SILENT ANGINA

A patient may suffer from anginaattack but may
not have typical chest pain. The attack can occur
usualy in morning. He may have feeling of
uneasiness, weakness, dizziness etc., during
attack. During attack, ECG becomes abnormal.
Thallium scanning shows reduced perfusion to
cardiac muscles. Silent anginais more common
in diabetic patients.

WHY ANGINA ATTACKS OCCUR

Heart muscles contract at regular pace throughout
life for which they need oxygen and nutrients.
This is supplied by coronary arteries and its
branches. The need for nutrients and oxygen
increases during work, exercise and emotional
tension because the heart has to contract rapidly

and more forcefully. When blood flow can not
meet the requirement of heart muscles, then the
Stuationiscalled “lschemia’. Muscle contracting
under deficit of oxygen produces chemicalslike
Adenosina, lactic acid etc., which causes pain, or
anginal attack.

The blood supply to heart muscles can decrease
dueto atherosclerosiswhich makesblood vessels
narrow and less elastic. Blood flow to heart
muscles can also decreaseif ablood clot partially
blocks the coronary arteries|eading to angina. If
blood supply istotally cut off due to total block
of coronary arteries, the area of heart muscle
supplied by blocked artery becomesdead and this
situation is called heart attack or Myocardial
Infarction (MI). In some patients, the anginal
attacks may be due to sudden spasm of coronary
arteriesdueto known or unknown causes (variant
angina).

Anginais more likely to occur in obese, heavy
smokers, women consuming oral contraceptive
pills, personsleading sedentary lifefull of tension,
neurotics and depressed. Patients suffering from
diabetes, anemia and thyroid diseases have high
cholesterol (LDL-cholesterol level). To some
extent, angina is a hereditary disease. If one or
both parents are suffering from angina, then their
offsprings are at high risk of suffering from
angina.

ASSESSMENT OF ANGINA
PATIENTS

Anginais serous disease. The patient should not
neglect hisdisease, and should have afull medical
check up to confirm whether heisreally suffering
from angina and to know the severity of angina
and its causes. Blood tests for hemoglobin, lipid
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profile, glucoselevel, and thyroid hormone should
be done. ECG and TMT (stress test) should be
done to know its severity. Thallium scanning is
most specific test for diagnosis of anginaand its
severity. If the test is normal then the person is
not suffering from anginaand the chest pain may
be due to certain other causes.

By TMT, severity of disease and patient’s work
capacity can be assessed. By stress
echocardiography, ischemic areain left ventricle
can be located. Lastly the patient may require
angiography to know the sites and severity of
narrowed or blocked arteries.

MANAGEMENT

Anginaisrelated to life style. The patient has to
changehislifestyle, avoidrisk factorsand should
take regular treatment so that the disease
progression can be retarded and, if possible, can
be reverted.

The patient should control weight. If overweight
or obese, one should decrease it by dieting and
exercise. One should give up smoking and
tobacco consumption.

If the patient has abnormal lipid profile like
increased total cholesterol LDL - cholesterol
decreased HDL - cholesterol, then he should
control it by changingthe diet and curtailing fats,
especially saturated fats. If needed, the patient
should take treatment. He should eat plenty of
vegetables and fruits and then preparations of
whole grain such as cereals, legumes.

The patient should not consume alcohol or should
restrict itsintake.

Patients suffering from anginaare advised to leave
high risk jobs and avoid doing heavy manual

labour jobslikeair traffic controller, pilot, heavy
vehicledriver etc.

The patient can travel but must keep adequate
drugswith him. If travelling by air, hemust inform
theairlinesabout hisdisease. He should not carry
heavy luggage. He should not take part in
competitive sports, weight lifting and other
strenuous exercises. He should live active life,
must walk and/or do moderate exercise after
consulting doctor. The patient should not indulge
inexercisein cold or hot weather and after meals.
He can swim, but should not swim alone
particularly in cold water.

He should not do monutaineering and SCUBA
diving. He can have normal sexual life after
getting doctor’s advice.

If suffering from diabetes, high blood pressure,
anemia, thyroid disease etc., the patient should
control it by changing thelife style and by taking
regular treatment.

The patient must take regular treatment. During
attack, one should consume glycerol trinities
(GTN). When painisrelieved, he should spit the
tablet. Tran dermal patches containing coronary
vasodilators drugs can be applied on the skin.
Patches should be removed in the evening. The
patients have to consume other vasodilator drugs
as per doctor’s advice.

Patients suffering from unstable angina need
immediate hospitalization and monitoring by
doctors. If by treatment, the condition don’t
improve the angioplasty or coronary by pass
surgery becomes necessary to savethelife.

Anginaisaserious disease, one should not loose
hope for life. With advancements in medical
science, many optionsare available. If the patient
changeshislife style and takesregular treatment,
he can live amost normal life for long.
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Medicinal Value of Garlic

Garlic (allium salvum) iswidely used in cooking
and as medicine since ancient times. Hippocrates,
father of modern medicines, had recommended
it for dog and snake bites. Researcheshave shown
that garlic possesses disinfectant, antiseptic,
antimicrobial, anti-Platel et properties. According
to Charak Samhita, garlic has diuretic property.
Itisan excellent heart tonic and can providerelief
fromvariousrhematic pains. It isfound that odour
omitted from body after garlic consumption scares
the mosquitoes and keep them away.

Garlic can reduce the serum cholesterol, LDL-
cholesterol (bad cholesteral), and increases the
HDL -cholesterol (good cholesteral). It reducesthe
risk of atherosclerosis and decreases the risk of
coronary artery disease i.e., angina and heart
attacks.

Garlic has glucose lowering properties. So it
reduces the risk of diabetes. It has anti-cancer
effects.

Garlic contains various minerals like Calcium,
Potassium, Iron, Magnesium, Copper and Zinc.
It al'so contains B-group vitamins and vitamin C
but lacks vitamin A and its precursor Beta
Carotene. The pungent smell of garlic is due to
Ally Sulphide.

Many studies have proved that regular use of
garlic reducesthe cholesterol level by about 10%.
It also preventsthe aggression of platelets; sorisk
of clot formationinsidethevesselsisreduced and
the chances of heart disease are also reduced. It
can also reduce the blood pressure slightly.

Garlic possesses the antimicrobial and anti viral
properties and can kill cold and flue viruses.
Garlic boiled with milk can induce labour pain
inwomen. It iseffectivefor induction of lactation
in nursing mothers.

Some researchers have shown that garlic can
protect from radiation induced injuries both due
to occupational exposure and patients undergoing
radiotherapy. Most of its effects have been
attributed to its suphyonyl compounds, non
volatile sulphur containing compounds. It has
been shown to possess anti cancer properties.

Garlic is a biological disinfectant. It has been
found to be useful in various intestinal problems
likeindigestion, flatulence, dyspepsia, colic pain,
diarrhea and acidity. Paste of garlic is effective
for itches, cerma and skin conditions when
applied locally.

Many companies have marketed garlic capsules
for itsmedicinal uses. But it isbetter to usegarlic
initsnatural form, raw or aong curries, chutney,
soups, and pickles. Many persons have given
credit to garlic consumption for their longevity
and health. Garlic mixed with pure ghee if
consumed daily with one cup of milk may prevent
premature aging and promote longevity.

Nutrient contents of garlic
(in each 100 gm)

Protein - 6.3gm
Fats - 01gm
Fibers - 08gm
Carbohydrates - 298gm
Energy - 145kca
Calcium - 30mg
Iron - 12mg
Vitamin Thiamine - 0.06 mg
Vitamin Riboflavin - 0.23mg
Niacin - 09mg
Vitamin - 13mg
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Role of Education in Development of Character

Character hasvery important placeinlife. It forms
the basis of human aspirations. It is remarked,
“When wealthislost nothing islost, when health
is lost something is lost, and when character is
lost everything is lost”. Character is a valuable
jewel that radiates its own light. It is said that
primary aim of life and education is character
formation. Our social contactsare determined and
motivated by our character. Only those children
who have good character can bring betterment
and welfare of our society. Without character, the
personality shall continue to be hollow.

Theories of Character:
a)
b)
c)

Habit theory
Factor theory

Social function theory

Habit theory: According to thistheory, habits
are the determining factors of character.
Habitsgiverisetotraitsand qualities but this
theory isnot acceptabl e because habits, traits
and qualities change with time and space.
They have relative importance.

a)

b) Factor theory: According to this theory,
character isthe sumtotal of certainfactors. It
lays stress on those factors which determine
the character. These factorsinclude stability,
co-ordination, force of inspiration,
sentiments, ideas and values of life. This
theory, infact, neglectsthe creative power and

intelligence of man.

01 Dr. Naresh Kumar Sachdeva

Social function theory: This theory lays
stress on the activities of the individua that
may be evaluated. According to this theory,
character isasort of perfection and the child
is good as long as he does not make any
mistake. In fact, character is an influential
activity performed in social situations.

Traits of good character

Psychologists Bowley and Ross have given the
following traits of good character.

Self control: The person of good character
possesses self control. He has control over
his thoughts, sentiments, desires, wishes and
mind. Hismind does not wander when he sees
outward glamour.

Reliability: Reliability is one of the special
gualities of good character. We can rely on a
person who is having good character. On the
other side, we cannot rely on apersonwho is
not of good character. Hence character plays
animportant rolein determining theintegrity
of aperson. So, in order to bereliable in the
society, one should be of good character.

Discipline: Disciplinein lifeis essential for
getting successinlife. Disciplinemeansdoing
each and every work in proper manner by
obeying the prescribed rules and regulations.
We should do the assigned work with sincerity
and seriousness.

Honesty: Honesty inlifeisvery important to
make our place prestigious, precious and

J Dr. Naresh Kumar Sachdeva, L ecturer in Sociology, DIET, Sonepat.
Res. H.No. 271, Model Town, Sonepat-131001 (Haryana) Mob.: 09416701158
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valuable. Doing our duty honestly gives us
self satisfaction. A man with self satisfaction
isan important and val uable person.

Truthfulness: One should be truthful to his
duty, work, family, and society. Truthfulness
inaperson makes his place effective and good
in the society. A true person never makes
guesses and doubts while doing any type of
work.

Co-operation: Co-operationisvery essential
to get desired goal in life. Without co-
operation, no work may be possible. It isdue
to co-operation that even most difficult tasks
become easy and possible.

Nationalism: Along with kindness, humanity
and brotherhood, each and every citizen must
have the quality of nationalism. The nation
(society) triesto help every citizen to progress
in life. So it is desirable that every citizen
should have high sense of nationalism.

Simpleliving and high thinking: A man of
good character believesin simple living and
high thinking. A man of simplelife generally
don’t come across problems in life. 75% of
the problemsin life are due to human beings
themselves. When an American laughed on
Swami Vivekananda on his dress, Swami
Vivekanandareplied, “ I n your countrytailor
makes a man but in our country character
makes a man.

Persistence in action: Persistence in action
isanother trait of good character. A man with
good character generally does not postpone
any work. He never leaves any work
incompl ete.

Hard work: The person of good character
puts his heart and soul in the work which is
assigned to him.

» Conscientiousness: Conscientiousnessisan
important trait of good character. The person
with good character does not backs out of his
words. He never tries to deceive others. He
does what he says.

* Sense of Responsibility: The person with
good character is endowed with sense of
responsibility. Hedischargeshisresponsibility
even in critical situations.

Factors which influence character
development

Factors which influence character are:
a) Physical factors

b) Intellectual factors

¢) Social factors

d) Religiousfactors

€) Other factors

(a) Physical factors: Health, Nutrition and
Climate etc., influence character formation.
Itissaid that people with good health have
good character. Exciting diet has an adverse
effect on the character of the individual.

(b) Intellectual factors: Intelligent persons can
understand the new situations quickly. They
can make maximum adjustments. Terman and
othershaveremarked that an intelligent child
ismoretruthful, tolerant, honest and obedient
as compared to backward child.

(c) Social factors: Home, neighbourhood, school
and the entire social environment determines
the character of an individul. If the
environment of home and school isunhealthy,
it is sure to have a bad influence on the
character of the child. On the other hand, if
the environment of home and school is good
or healthy, it is sureto have agood influence
on the character of the child.
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(d) Religiousfactors: Religious, cultural, social
and moral instructions determine to a great
extent the character of the child. Good
religions and cultured values lead to
development of good character.

(e) Other factors: Radio, newspapers, literature,
motion pictures, dramas, books, magazines,
socia sentiments, heredity, environment and
surroundings influence  character
devel opment.

Role of Education in Char acter
Formation

According to B.N. Jha, “There is no system of
education that does not aim at developing
character in the youth.” In its formation, home,
school and society play very significant role. In
order to form good character, the following
suggestion are given.

(a) Personal examples of teachers.

(b) Presenting moral ideals.

(c) Examplesand Biographies of great men
(d) Co-curricular activities.

(e) Celebration of days.

(a) Personal examples of teachers. Good
character is a matter of being good in real
senserather thanin artificial sense. Everything
that a teacher does in presence of his pupils
contributes directly or indirectly to their
character. So character of theteacher must be
good. Children follow examples of teachers
because examples are better than percepts.

b) Presentingmoral ideals: Theteacher should
present moral ideas before students and
should explain the methods of achieving
them. He should try to sublimate, modify or
reform various interests of children. He

should help the students in development of
moral habits and humanistic sentiments like
honesty, truthfulness, cooperation, justice and
social service.

c) Examples and Biographies of great men:
Teachers should place before children
examplesof great religious|eadersand heroes
to enablethemto imbibetheir ideals. Teachers
should encourage childrento read biographies
of great men as also religious books.
Discussion about moral problems should be
arranged. This will help children to
incorporate certain qualitiesor virtuesin their
character.

d) Co-curricular activities: Co-curricular
activities form the backbone of the school.
The quality of character or morality must be
reflected in every activity of school. Morality
or character can be developed through
activitieslike mass prayer, morning assembly,
talk by eminent personsand by actually living
inthesituations. Games and sportsare hel pful
in developing qualities like loyalty, team,
spirit, fairness, honesty and love.

c) Celebration of days: Birthdays and death
anniversaries of great religious leaders and
heroes may be celebrated in the school as
these are hel pful in devel oping healthy moral
sentimentsin pupils.

Conclusion: To conclude, we can say that
character education is necessary because children
with good character can bring improvement in
the society. Parents, teachers, educationists,
thinkers, religious leaders and socia reformers
should try their best to help children in their
character formation. Education without
development of character is of no use. Such an
education will lead to degradation of society.
Development of character and values can bring
reformation in the school and the society.
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|ndian Scientists Sequenced the Genome of Pigeon Pea

Indian scientists have added a new and bright
feather to their crown and got fame world-wide.
28 October 2011, this day the science men of
Indian Agricultural Research Institute (IARI),
Pusa, New Delhi, declared the genome sequence
of pigeon pea. Pigeon pea cell has 11 pairs of
chromosomes and 858 |ac base pairsarefoundin
its genome. This achievement is the team effort
of 31 scientists who were led by a renowned
Indian geneticist Prof. Nagendra Kumar Singh,
IARI, New Delhi. The scientistsbelong to IARI,
BHU and State Agricultural Universities. The
writer of these lines got an opportunity on 9
November 2011 to talk with a member scientist
of thisteam Dr. Tilak R. Sharmafrom |ARI, New
Delhi and found out some useful and relevant
information about this great achievement.

What is Genome and its sequencing?

In modern molecular biology, genome represents
the entire genetic information of an organism. It
is encoded either in DNA (plant-animals) or in
RNA (viruses). In Greek, theword genome means
“1 become, | am born, to come into being”. The
Oxford Dictionary suggeststhe nameto beablend
of the words gene and chromosome. Through
genome sequencing, scientistsidentify the genes
responsible for various functions within the
organism’s body or the body responses against
the environment. Genome sequencing enables
us to have the entire genetic material of any
organism.

1 Manish Mohan Gore

Itisspecul ated that health care professional's, such
as physicians and genetic counselors, will
eventually be able to use genomic information to
predict what diseases an organism may get in
future and attempt to either minimize the impact
of that disease or avoid it altogether through
implementation of personalised preventive
measures.

Genome sequencing is figuring out the order
of DNA nucleotides, or bases, in a genome—
theorder of Adenine (As), Cytocine (Cs), Guanine
(Gs), and Thymine (Ts) that make up an
organism’'s DNA. The human genomeis made
up of over 3 billion of these genetic letters.

Today, DNA sequencing on alarge scale-the scale
necessary for ambitious projects such as
seguencing an entire genom— is mostly done by
high-tech machines. Much as your eye scans a
sequence of letters to read a sentence, these
machines “read” a sequence of DNA bases.
Genome sequencing is often compared to
“decoding,” but a sequenceis still very muchin
code. In asense, agenome sequence issimply a
very long string of letters in a mysterious
language.

When you read a sentence, the meaning is not
just in the sequence of the letters. It isalsoin the
words those letters make and in the grammar of
the language. Imagine the genome as a book
written without capitalization or punctuation,
without breaks between words, sentences, or
paragraphs, and with strings of nonsense letters

J Manish Mohan Gore, Jr. Scientific Officer, Vigyan Prasar, Deptt. of Scienceand Technoiogy, A-50, | nstitutional

Area, Sector-62, Noida - 201 309 (U.P.), India
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scattered between and even within sentences. The
genome is “written” in a far less familiar
language, multiplying thedifficultiesinvolvedin
reading it. So, sequencing the genome doesn’t
immediately lay open the genetic secrets of an
entire species. Even with a rough draft of the
human genome sequence in hand, much work
remains to be done. Scientists still have to
translate those strings of letters into an
understanding of how the genome works: what
the various genes that make up the genome do,
how different genes are related, and how various
parts of thegenome are coordinated? That is, they
haveto figure out what those | etters of the genome
sequence mean.

Why the Genome Sequencing is so
important?

Sequencing the genome is an important step
towardsunderstandingit. At thevery least, the
genome sequence will represent a valuable
shortcut, helping scientists find genes much
more easily and quickly. A genome sequence
does contain some clues about where genes are,
even though scientistsarejust learning to interpret
these clues.

Scientists also hope that being able to study the
entire genome sequence will help them
understand how the genome as a whole works-
how geneswor k together to direct thegrowth,
development and maintenance of an entire
organism.

Finally, genes account for lessthan 25 percent
of the DNA in the genome and so knowing the
entiregenomesequencewill help scientistsstudy
the partsof the genome outsidethe genes. This
includes the regulatory regions that control how
genesareturned onand off, aswell aslong stretches
of “nonsense” or “junk” DNA-so called because
we don’'t yet know what, if anything, it does.

How do you sequence a genome?

The quick answer to this question is: in pieces.
The whole genome can’t be sequenced, all at
once because available methods of DNA
sequencing can only handle short stretches of
DNA at atime.

So instead, scientists must break the genome
into small pieces, sequencethe pieces, and then
reassemblethem in theproper order toarrive
at the sequence of the whole genome.

Much of thework involved in sequencing lies
in putting together thisgiant biological jigsaw
puzzle.

There are two appr oaches to the task of cutting
up the genome and putting it back together again.
One strategy, known as the “clone-by-clone”
approach, involvesfirst breaking thegenomeup
into relatively large chunks, called clones,
about 150,000 base pairs (bp) long. Scientistsuse
genome mapping techniques (discussed in
further detail later) to figure out wherein the
genome each clone belongs. Next they cut each
cloneintosmaller, overlapping piecestheright
sizefor sequencing—about 500 BPeach. Finaly,
they sequencethe piecesand usetheoverlapsto
reconstruct the sequence of the whole clone.

The other strategy, called “whole-genome
shotgun” method, involves breaking the
genome up into small pieces, sequencing the
pieces, and reassembling thepiecesintothefull
genome sequence. Both approaches have aready
been used to sequence whole genomes. The
whole-genome shotgun method was used to
sequence the genome of the bacterium
Haemophilus influenzae, while the genome of
baker’s yeast, Saccharomyces cerevisiae, was
sequenced with a clone-by-clone method.
Sequencing thehuman genomewasdoneusing
both approaches.
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Pigeon peaor Red Gram isan important food
legumeof thelndian subcontinent, South-East
Asia and East Africa. The botanical name of
this grain legume is Cajanus cajan. It is a shrub
with self-compatible cleistogamous flowers.
More than eighty five percent of the world
pigeon peas is produced and consumed in
India. Thispeaisalsoknown astropical green
pea, toor dal or arhar dal. It belongsto Fabaceae
family.

Today, pigeon peas are widely cultivated in all
tropical and semitropical regions of both the old
and new worlds. Pigeon peas are of perennial and
annual varieties. Annual oneis more suitable for
seed production. Pigeon peas are cultivated in
more than 25 tropical and subtropical countries,
either as a sole crop or intermixed with cereals,
such as sorghum (Sorghum bicol our), pearl millet
(Pennisetium glaucum), or maize (Zeamays), or
with other legumes, such as peanuts (Arachis
hypogaea). Being a legume, the pigeon pea
enriches soil through symbiotic nitrogen
fixation.

The crop is cultivated on marginal land by
resource poor farmers, who commonly grow
traditional medium and long duration landraces.
Short duration pigeon peas suitable for multiple
cropping have recently been developed.

What are the Uses of Pigeon pea?

Pigeon peaplaysan important rolein food and
nutritional security becauseit isarich source
of proteins, mineralsand vitamins. Pigeon pea
seeds are consumed mainly as split pea soups
such as ‘Dal’ and ‘Sambhar’ but a significant

proportion is also consumed as green pea
vegetable and whole grain preparations. Itsleaves
and seed husksare used asanimal feed. Symbiotic
bacteria (Bradyrhizobium) colonizing root
nodules of pigeon pea fix atmospheric nitrogen
up to 40 kg/hain a cropping season and its deep
root system improves soil structures and organic
matter. Pigeon pea is unique among the legume
crops as it isawoody shrub. Therefore its stem
and branches are used for firewood, fencing,
thatch and making baskets by therural population.

How Genome Sequence of Pigeon Pea
Is Important?

Thispath breaking achievement will be helpful
in the development of new diseaseand drought
resistant varieties of thislegume. India has a
great demand of pigeon peaand for thisreason
weimport thisregularly from Myanmar who
isthe second largest producer of pigeon pea. The
farming of thislegume crop is occurred over 49
lac hectare land of the world and from this, 42.2
lac metric tons of this crop is produced. India
produced 30.7 lac metric tonsannually and ranks
first in respect of production, consumption and
import also. At present, India is importing 3
million tons Pigeon pea every year and spending
Rs. 70,000 crore for it. The large gap between
the demand and supply is accelerating the
pricesof pulses. Genome sequencing of Pigeon
peahasrevealed thegenetic book of thispulse.
Thiswill assist plant breedersin being ableto
breed resistant and high yielding varieties. This
isvery good for the Indian farmers aswell asfor
common man.

a
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Constitution of India
Chapter IVA

Fundamental Duties of Citizens

Article 51A

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;

(¢) 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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