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From the Chairman’s Desk...

Dear Learner,

Under its Open and Distance Learning (ODL)
system, the National Institute of Open Schooling
(NIOS) has been striving to have a friendly and
close relationship with its learners. An NIOS learner
has a direct link with NIOS Headquarters when he
fills up his Admission 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
in respect of "hard spots" in the materials. The PCP
classes provide you extremely good opportunities
to interact with your peers and tutors. Here, I 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 PCP level. The NIOS provides you 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 Centres of NIOS. In phase II, the two
way interaction will be extended to all 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 24×7 Mukta Vidya Vani Programme, the
NIOS Headquarters has a state of the art audio
studio, a good Broadband internet connection and
a streaming server. At the receiving end, a computer
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.

I 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.

Please feel free to give your views and suggestions
directly to me or through any one institution in the
organizational frame of NIOS viz., your study
centre, the concerned Regional Centre of NIOS or
the Departments of NIOS Headquarters.

(S.S. Jena)
Chairman, NIOS
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lans'k

fiz; fo|kFkhZ]

nwjLFk f'k{kk ek/;e }kjk jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku
¼,uvkbZvks,l½ vius f'k{kkfFkZ;kas ls ?fu"B lacaèk cuk;s j[kus
ds fy;s izfrc) gSA ,uvkbZvks,l eas vkWu ykbu ukekadu
djkrs le; f'k{kkFkhZ dk bl laLFkku ds eq[;ky; ls lh/kk
laca/k gksrk gSA rRi'pkr f'k{kkFkhZ bl laLFkku }kjk fu/kkZfjr
v/;;u dsUnz ls vius fo"k;ksa ls lacaf/kr v/;kidkas ¼V~;wVlZ½
ds laidZ esa jgrk gSA  O;fDrxr laidZ dk;ZØe f'k{kkFkhZ dks
fo"k; oLrq laca/kh viuh dfBukbZ;kas dk gy fudkyus esa
i;kZIr lgk;rk iznku djrs gSaA ;|fi ,uvkbZvks,l dh
v/;;u lkexzh ^Lo v/;;u dsUnzks* esa cukbZ xbZ gS rFkkfi
fo|kfFkZ;ksa dks dgha&dgha dfBu yxus okyh fo"k; oLrq dks
Hkyh Hkkafr le>us ds fy, V~;wVlZ ls lgk;rk ysus dh
vko';drk gksrh gSA LVMh lsUVlZ eas vk;ksftr O;fDrxr
laidZ izksxzke vkidks vius V~;wVlZ rFkk lgikfB;ksa ls ,slh
fo"k; oLrq ds ckjs esa okrkZyki djus rFkk le>us ds fy;s
cgqr vPNk ekSdk iznku djrs gSaA ;gk¡ eSa vkidks lykg nsuk
pkgrk gw¡ fd bu laidZ dk;ZØeksa esa xi'ki ;k O;FkZ dh ckrsa
esa le; u"V u djds V~;wVlZ rFkk lgikfB;ksa ls vf/kdrj
dke dh okrkZ djsa D;ksafd vkidks o"kZ esa ,slk ekSdk dsoy
dqN fnuksa ds fy, gh feyrk gSA

vkidk ,uvkbZvks,l ls laidZ dk ekSdk ihlhih Lrj ij gh
lekIr ugha gks tkrkA ;g laLFkku vkidks jsfM;ks rFkk
Vsyhfotu }kjk vkidh fo"k; oLrq ls lacafèkr JO;&n`';
dk;ZØeksa dks lquus rFkk ns[kus dh Hkh lqfo/kk iznku djrk gSA
,sls JO;&n`'; dk;ZØeksa dks vki vius v/;;u dsUnz esa Hkh
ns[k ldrs gSaA ,uvkbZvks,l us bu dk;ZØeksa dh dSlsV~l v/
;;u dsUnzZ eas Hksth gqbZ gSaA

,uvkbZvks,l us gky gh eas viuk ^osc jsfM;ks izksxzke* ^eqDr
fo|k ok.kh izksxzke* 'kh"kZd ls pkyw fd;k gSA ;g ihlhih

laca/kh vR;ar vk/kqfud vUr%fØ;kRed Hkkxhnkjh okyk rFkk
de [kphZyk izksxzke gSA bl izksxzke ds igys Qst esa ,u-vkbZ-
vks-,l- eq[;ky; rFkk blds {ks=h; dsUnzksa eas nks&rjQk
vUr%fØ;k dk dk;ZØe gSA vHkh blesa dsoy dqN gh LVMh
lsaVlZ esa ls pqus gq, fo|kFkhZ {ks=h; dk;kZy;ksa esa tkdj Hkkx
ys jgs gSaA blds nwljs Qst esa nks rjQk vUr%fØ;k dh lqfoèkk
lHkh v/;;u dsUnzksa eas iznku dh tk,xhA ckn esa dksbZ Hkh
baVjusV dusD'ku dh lqfo/kk j[kus okyk bl eqDr fo|k ok.kh
izksxzke dk ykHk mBk ldsxkA blds vfUre Qst esa rks nks
rjQk vUr%fØ;k rFkk lapkyu lqfo/kk thihvkj,l ;k 3th
lqfo/kk okys lHkh eksckby Qksu eas iznku dh tk,xhA

bl 24×7 eqDr fo|k ok.kh izksxzke ds lqpk: <ax ls lapkyu
ds fy;s ,uvkbZvks,l eq[;ky; esa vk/kqfud vkWfM;ks LVwfM;ks]
,d czkWM cSaM bUVjusV dusD'ku rFkk ,d LVªhfeax loZj dk
izko/kku fd;k x;k gSA tgk¡ ij izksxzke lquk tk;sxk] mu
laLFkkvkas esa czkWM cSaM 512 kbps bUVjusV dusD'ku ds lkFk
,d dEI;wVj rFkk ckº; LihdlZ dh t:jr gksxhA bl
izksxzke ds fo"k; esa vf/kd tkudkjh ds fy;s Ñi;k gekjh
osclkbV http/www.nios.ac.in/muktavani ij tkb,A

eSa ,uvkbZvks,l ds f'k{kkfFkZ;kas ls ;g dguk pkgrk gw¡ fd os
bl laLFkku dh eqfnzr rFkk veqfnzr lkexzh] ftlesa eqDr
f'k{kk if=dk Hkh lfEefyr gS] dk Hkjiwj bLrseky djsaA
,uvkbZvks,l dks viuk laLFkku ekurs gq, vki fu%ladksp
vius lq>ko eq>s ;k gekjs {ks=h; dsUnz dks lhèks Hkst ldrs gSa]
;k vius v/;;u dsUnz ds }kjk gesa fHktok ldrs gSaaA

¼flrka'kq 'ks[kj tsuk½
vè;{k] ,uvkbZvks,l
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jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku

i`"BHkwfe

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku ¼,uvkbZvks,l½ ¼iwoZr% jk"Vªh; eqDr fo|ky;½ dh LFkkiuk uoacj 1989
eas ,d Lok;Ùk laxBu ds :i esa Hkkjr ljdkj us ekuo laLkk/ku fodkl ea=ky; }kjk ¼jk"Vªh; f'k{kk uhfr
1986 ds rgr½ dh xbZ vkSj bldk iathdj.k lu~ 1860 ds laLFkk iathdj.k vf/kfu;e ds varxZr gqvkA
blls igys ;g 1979 ls dsUnzh; ek/;fed f'k{kk cksMZ ¼lhch,lbZ½ dh ,d ifj;kstuk ds :i esa dk;Z dj
jgk FkkA

jk"Vªh; f'k{kk iz.kkyh eas jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku dk ,d egÙoiw.kZ LFkku gS vkSj bldh vusd
egÙoiw.kZ fo'ks"krk,¡ gSaA jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku ds eq[; mís'; gSa%

� fo|ky; Lrj ij lrr ,oa fodklkRed f'k{kk ds lqvolj iznku djuk(

� Hkkjr ljdkj vkSj jkT;ksa dks ijke'kZ lsok,¡ iznku djuk(

� nwjLFk f'k{kk vkSj eqDr f'k{kk laca/kh lwpukvksa ds izHkkoh izlkj ds fy, ,d laLFkk ds :i eas dk;Z djuk(

� nwjLFk f'k{kk iz.kkyh rFkk jkT; eqDr fo|ky;ksa esa lh[kus ds Lrjkas dh igpku vkSj izksRlkfgr djus dk
dk;Z djuk( rFkk

� ns'k esa nwjLFk vkSj eqDr f'k{kk iz.kkyh ds Lrjksa dks c<+kus ds fy, ekudh; vkSj leUo;kRed Hkwfedk
fuHkkukA

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku dk fe'ku

(i) f'k{kk dk lkoZHkkSfedhdj.k

(ii) lkekftd lerk vkSj U;k; dks c<+kok nsuk] rFkk

(iii) ,d f'kf{kr lekt dk fodkl djukA

O;kid rkSj ij ,uvkbZvks,l ds nksgjs mn~ns'; gSaA izFke mn~ns'; lrr ,oa fodklkRed Ldwyh f'k{kk iznku
djuk gS vkSj nwljk eqDr fo|ky;h f'k{kk eas Lrj o`f) djrs gq, izkekf.kd vkSj leUo;u dk;Z djuk gSA
,uvkbZvks,l ds dk;ZØe lcds fy, [kqys gSa ftueas njfdukj fd, x, lewgksa xzkeh.k ;qokvkas] ckfydkvksa
vkSj efgykvksa] vuqlwfpr tkfr;ksa] vuqlwfpr tutkfr;ksa] fofHkUu izdkj ls v{ke O;fDr;ksa vkSj HkwriwoZ
lSfudksa dh f'k{kk ij fo'ks"k tksj fn;k x;k gSA

,uvkbZvks,l ,d ijh{kk ysus okyk vkSj izek.ki= iznku djus okyk laLFkku gS vkSj blds izek.ki= mPprj
f'k{kk ds lkFk&lkFk ukSdfj;ksa ds fy, izeq[k cksMk±s vkSj laLFkkvkas }kjk ekU;rk izkIr gSaA
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jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku
dk;ZØe vkSj xfrfof/k;k¡

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku dks vDVwcj 1990 eas iwoZ&Lukrd Lrj rd ds ikB~;Øeksa eas
iathÑr fo|kfFkZ;ksa dh ijh{kk ysus ,oa izek.ki= iznku djus dk vf/kdkj izkIr gqvkA jk"Vªh; eqDr
fo|ky;h f'k{kk laLFkku us igyh ckj tuojh 1991 esa ek/;fed vkSj mPprj ek/;fed ijh{kkvkas dk
lapkyu fd;kA blds }kjk iznÙk izek.ki=kas dks Hkkjrh; fo'ofo|ky; la?k] fo'ofo|ky; vuqnku
vk;ksx ¼;w-th-lh-½] fofHkUu fo'ofo|ky;ksa] mPp f'k{kk laLFkkvkas] ekuo lalk/ku fodkl ea=ky; rFkk
Je ,oa jkstxkj ea=ky; us Hkh ekU;rk iznku dh gSA

jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku 'kSf{kd] O;kolkf;d ,oa thou le`f) ikB~;Øe iznku djrk
gSA 'kSf{kd ikB~;Øeksa eas izkFkfed] ek/;fed ,oa mPprj ek/;fed ikB~;Øe 'kkfey gSaA 'kSf{kd
ikB~;Øeksa esa fo|kFkhZ viuh vko';drkvksa] #fp;kas vkSj {kerkvksa ds vuqlkj fo"k;ksa dk pquko djus
ds fy, Lora= gSaA fo|kfFkZ;ksa dks 'kSf{kd fo"k;ksa ds lkFk&lkFk O;kolkf;d fo"k;ksa dks ysus ds fy,
Hkh izksRlkfgr fd;k tkrk gS tks vius vki esa ,d vuks[kh ckr gSA blls dk;Z ,oa dkS'kyksa dks Kku
ds leku gh egÙo izkIr gksrk gSA

,uvkbZvks,l 6 ekg ls 2 o"kZ dh vof/k okys O;kolkf;d f'k{kk dk;ZØe Hkh pykrk gSA bleas
bathfu;fjax vkSj izkS|ksfxdh] Ñf"k] x`g foKku] LokLF; vkSj ijk fpfdRlk] f'k{kd izf'k{k.k] O;kikj
vkSj okf.kT;] dEI;wVj vkSj vkbZ Vh ds {ks= eas yxHkx 80 ikB~;Øe pyk, tk jgs gSaA

,uvkbZvks,l f'k{kk iznku djus ds fy, vfrfjDr lajpukxr lqfo/kk,¡ iznku ugha djrk gS cfYd og
ifCyd vkSj jktdh; fo|ky;ksa dh ekStwnk lajpukxr lqfo/kk,¡ tc mi;ksx esa u gks rks mudk
mi;ksx djrk gSA jk"Vªh; eqDr fo|ky;h f'k{kk laLFkku ds v/;;u dsanzksa ds usVodZ eas 'kSf{kd
ikB~;Øeksa ds fy, izR;kf;r laLFkkvksa ¼,vkbZ½ rFkk O;kolkf;d ikB~;Øeksa ds fy, izR;kf;r O;kolkf;d
laLFkkvkas ¼,ohvkbZ½ dks 'kkfey fd;k x;k gSA fofHkUu izdkj ds v{ke O;fDr;ksa rFkk oafprksa dh 'kSf{kd
vko';drkvkas dh iwfrZ ds fy, cgqr lh fo'ks"k izR;kf;r laLFkkvksa ¼,l,vkbZbZMh½ dks Hkh v/;;u dsanz
ds :i eas ekU;rk iznku dh xbZ gSA ,uvkbZvks,l dh ;s izR;kf;r laLFkk,¡ ns'k ds fofHkUu jkT;kas eas
fLFkr gSaA

chloha 'krkCnh dh lekfIr ds ckn] ,uvkbZvks,l us lefiZr vkSj vuqHko;qDr xSj ljdkjh laxBuksa
vkSj ftyk lk{kjrk lfefr;ksa ds lg;ksx ls eqDr csfld dk;ZØe dh 'kq:vkr djus dk ,d
egRoiw.kZ dne mBk;k gSA ;g dk;ZØe 14 o"kZ ls de vk;q ds cPpksa rFkk 14 o"kZ ls vf/kd vk;q
ds izkS<+ksa ds fy, vyx&vyx <ax ls rS;kj fd;k x;k gSA

bl izdkj izkFkfed Lrj ls iwoZ Lukrd Lrj rd dh vksiu Ldwfyax dkslsZt dh Ükà[kyk iwjh gksrh
gSA
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National Institute of
Open Schooling (NIOS)

Why Open Schooling ?

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

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

The revolution brought about by the growth of Information and Communication Technology
(ICT) has greatly facilitated the expansion of Open and Distance Learning (ODL) System
and permitted adopting a flexible, constructivist, learner friendly and multiperspective
approach to 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 schools for a
variety of socio - economic reasons, as well as to those who for similar reasons
missed opportunities to complete school and developmental education,

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

iii. 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.
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HOW TO USE NIOS STUDY MATERIAL

Dear Learners,

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

The following points will give you an idea on how to make the best use of the material:
(i) Title : Read the title. It will give you an idea about the contents of

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

lesson.
(iii) Objective : Try to remember the objectives. This will be your achievement

after you have learned the lesson.
(iv) Content : The total content of the lesson is divided into sections so that

you understand and master each concept before proceeding
to the next section. Read the text carefully and if you require,
make short notes on the margin of each page. Try to solve the
given intext questions yourself and then go to 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
italics and bold. This shows the importance of those portions.

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

(vi) What you have learnt : This will be the summary of the learning points of the lessson.
Retain these and add your own points to this list.

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

(viii) Check your answers : As explained earlier, here the answers to intext questions and
terminal questions have been provided. Compare your
answers with this list.
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Hkkjr dk lafo/kku

mísf'kdk

ge] Hkkjr ds yksx] Hkkjr dks ,d 1[laiw.kZ izHkqRo&laiUu lektoknh

iaFkfujis{k yksdra=kRed x.kjkT;] cukus ds fy,] rFkk mlds leLr
ukxfjdksa dks%

lkekftd] vkfFkZd vkSj jktuSfrd U;k;]
fopkj] vfHko;fDr] fo'okl] /keZ

vkSj mikluk dh Lora=rk]
    izfr"Bk vkSj volj dh lerk

izkIr djkus ds fy,]
rFkk mu lc esa

O;fDr dh xfjek vkSj 2[jk"Vª dh ,drk
vkSj v[kaMrk] lqfuf'pr djus okyh ca/kqrk

c<+kus ds fy,

n`<+ladYi gksdj viuh bl lafo/kku lHkk esa vkt rkjh[k 26 uoEcj]
1949 bZ0 ¼fefr ekxZ'kh"kZ 'kqDyk lIreh] laor~ nks gtkj Ng foØeh½ dks
,rn~}kjk bl lafo/kku dks vaxhÑr] vf/kfu;fer vkSj vkRekfiZr
djrs gSaA

1 lafo/kku ¼c;kyhloka la'kks/ku½] vf/kfu;e] 1976 dh /kkjk 2 }kjk ¼3&1&1977 ls½ ^^izHkqRo&laiUu
yksdra=kRed x.kjkT;** ds LFkku ij izfrLFkkfirA

2 lafo/kku ¼c;kyhloka la'kks/ku½] vf/kfu;e] 1976 dh /kkjk 2 }kjk ¼3&1&1977 ls½ ^^jk"Vª dh
,drk** ds LFkku ij izfrLFkkfirA
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Constitution of IndiaConstitution of IndiaConstitution of IndiaConstitution of IndiaConstitution of India

PREAMBLE

WE, THE PEOPLE OF INDIA, having solemnly resolved to
constitute India into a 1[SOVEREIGN SOCIALIST SECULAR
DEMOCRATIC REPUBLIC] and to secure to all its citizens:

JUSTICE, social, economic and political;

LIBERTY, of thought, expression, belief, faith and worship;

EQUALITY of status and of opportunity;

and to promote among them all

FRATERNITY assuring the dignity of the individual and the
2[unity and integrity] of the Nation;

IN OUR CONSTITUENT ASSEMBLY this twenty-sixth day
of November, 1949,DO HEREBY ADOPT, ENACT AND GIVE TO
OURSELVES THIS CONSTITUTION.

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

2 Subs. by s. 2., ibid., for "Unity of the Nation" (w.e.f. 3-1-1977)
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vki lHkh tkurs gSa fd orZeku o"kZ 2011 dks la;qDr
jk"Vª la?k us ̂ ^varjkZ"Vªh; jlk;u foKku o"kZ 2011** ds
:i eas eukus dk fu.kZ; fy;kA ;g fu.kZ; la;qDr jk"Vª
la?k dh vke lHkk dh fnlacj 2008 okyh 63oha cSBd
esa fy;k x;k FkkA blds ihNs nks eq[; dkj.k gSaA
igyk dkj.k ;g Fkk fd o"kZ 2011 eas ekWjh D;wjh dks
jlk;u foKku esa feys ukscsy iqjLdkj dks lkS o"kZ iwjs
gks jgs gSaA lu~ 1911 esa feyk ;g ukscsy iqjLdkj ekWjh
D;wjh dk nwljk ukscsy iqjLdkj FkkA igyk iqjLdkj
mUgas 1903 esa HkkSfrdh eas vius ifr fi;js Dw;jh rFkk
gsujh csdsjy ds lkFk feyk FkkA

baVjus'kuy ;wfu;u QkWj I;ksj ,aM ,IykbM dSfeLVªh
¼vkbZ ;w ih , lh½ jlk;u foKku ds {ks= esa ,d
egRoiw.kZ laLFkk gSA igys bl laLFkk dk uke baVjus'kuy
,lksfl,'ku vkWQ dSfedy lkslkbVht Fkk ftldh
LFkkiuk Ýkal dh jkt/kkuh isfjl eas 1911 esa gqbZ FkhA
vr% o"kZ 2011 bl laLFkk dh LFkkiuk dk Hkh 'krkCnh
o"kZ gSA

varjkZ"Vªh; jlk;u foKku o"kZ 2011 dk Hkkjr ds
lanHkZ esa ,d vU; egRo Hkh gSA o"kZ 2011 vkpk;Z
izQqYy panz jk;] ftUgksaus Hkkjr eas vk/kqfud jlk;u
foKku eas 'kks/k dh ijaijk 'kq: dh rFkk jklk;fud
m|ksx dh Hkh uhao Mkyh] dk 150oka tUe fnu o"kZ gSA

bl volj ij jlk;u foKku dks ysdj fo'o Hkj eas
vusd xfrfof/k;kas dk vk;kstu fd;k tk jgk gSA
Ldwyksa vkSj dkWystksa esa Hkh jlk;u foKku laca/kh izkstsDV~l]
ekWMy vkSj pkVZ vkfn fo|kfFkZ;ksa dks cukus ds fy,

� vkHkkl eq[kthZ] 43] ns'kca/kq lkslk;Vh] 15 iViM+xat] fnYyh&110092

gekjs fy, vge nks jklk;fud
;kSfxd&ikuh vkSj ued

�vkHkkl eq[kthZs

fn, tk jgs gSa rkfd os jlk;u foKku] ftls foKku
dh ,d vfr egRoiw.kZ 'kk[kk ekuk tkrk gS] ds egRo
dks le> ldsaA

jlk;u foKku dks dsUnzh; foKku ;kuh lasVªy lkbal
Hkh dgrs gSaA ;gka ;g tkuuk jkspd gksxk fd dsanzh;
foKku ds :i esa jlk;u foKku dh igpku LFkkfir
djus eas ̂ dSfeLVªh % n lsaVªy lkbal* 'kh"kZd iqLrd dh
cM+h egRoiw.kZ Hkwfedk gSA fFk;ksMksj ,y- czkmu rFkk
,p- ;wthu yses }kjk 1977 eas fyf[kr bl iqLrd dk
ckjgoka laLdj.k blh o"kZ vk;k gSA

ns[kk tk, rks gekjs thou ds gj igyw ls gh tqM+k gS
jlk;u foKkuA jkstejkZ ds thou eas Hkh jlk;u
foKku dk cgqr vf/kd egRo gSA lqcg mBus ls jkr
dks lksus rd jlk;uksa ls gekjk gjne okLrk iM+rk
gSA [kk| inkFkZ] oL=] Hkou fuekZ.k lkexzh ls ysdj
b±/ku] vkS"kf/k] Ñf"k dk;Z] ;krk;kr ds lk/ku rd lHkh
esa jlk;u foKku viuh egRoiw.kZ Hkwfedk fuHkkrk gSA

Ldwyksa vkSj dkWystksa esa fo|kfFkZ;ksa dk ifjp; vkorZ
lkj.kh ¼ihfjvkWfMd Vscy½ ls djk;k tkrk gSA :lh
oSKkfud nfe=h eSaMyho us gh loZizFke 1869 eas ml
le; rd Kkr 63 jklk;fud rRokas dh vkorZ lkj.kh
rS;kj djds izdkf'kr dh FkhA

vkorZ lkj.kh eas orZeku esa 118 rRo gSaA bueas gkbMªkstu
ls ysdj ;wjsfu;e rd 92 jklk;fud rRo ,sls gSa tks
izkÑfrd :i ls ik;s tkrs gSaA ;wjsfu;e ls ijs ds 26
rRo ekuo fufeZr gSa ftUgsa ijk;wjsfu;e rRo ;kuh
VªkaL;wjsfud ,fyeasV~l dgrs gSaA iz;ksx'kkyk esa bu
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rRoksa dks Ñf=e :i ls cuk ikus esa jlk;ufoKkfu;ksa
dks lQyrk feyh gSA

njvly] bl lalkj esa ge] vki vkSj lHkh dqN
jklk;fud rRokas ls feydj gh cus gSaA rRo ,d
ifj'kq) inkFkZ gksrk gS ftls HkkSfrd ;k jklk;fud
rjhds ls u, inkFkks± esa ugha cnyk tk ldrkA dksbZ
Hkh rRo ,d gh fdLe ds ijek.kqvksa ;kuh ,VEl ls
feydj cuk gksrk gSA eSupsLVj ds oSKkfud tkWu
MkWYVu us lcls igys 1803 eas vius ijekf.od fl)kar
¼,VkWfed F;ksjh½ esa ;g crk;k Fkk fd rRo ijek.kq
uked vR;ar lw{e d.kksa ls cus gksrs gSa ftUgas vkSj
vf/kd foHkkftr ugha fd;k tk ldrkA mUgkasus ;g Hkh
crk;k fd ;|fi dksbZ Hkh rRo ,d gh fdLe ds
ijek.kqvksa ls cuk gksrk gS ysfdu fofHkUu rRoksa ds
ijek.kq vkil esa fHkUu gksrs gSaA

rRokas ls gh jklk;fud feJ.k rFkk jklk;fud ;kSfxd
vkfn curs gSaA gekjs fy, nks egRoiw.kZ ;kSfxd ikuh
vkSj ued vko';d gaSA ikuh ds fcuk bl /kjrh
ij thou dh dYiuk Hkh ugha dh tk ldrhA jghe
nkl us ikuh ds egRo dks Lohdkjrs gq, vius nksgs esa
dgk%

jfgeu ikuh jkf[k,] fcu ikuh lc lwu]

ikuh x, u mcjs] eksrh] ekuq"k] pwuA

ikuh dh rjg gekjs thou ds fy, Hkkstu Hkh cgqr
vko';d gSA Hkkstu esa vxj ued u gks rks [kkus dk
etk gh fdjfdjk gks tkrk gSA rks vkb, igys ikuh
vkSj mlds ckn ued ds ckjs esa egRoiw.kZ ,oa jkspd
tkudkjh gkfly djsaA

ikuh ds fcuk thou vlaHko gS
ikuh ds fcuk /kjrh ij thou laHko ugha gSA
tho/kkfj;ksa ds 'kjhj dk 65&70 izfr'kr Hkkx ikuh gh
gksrk gSA dksf'kdkvksa esa ik;s tkus okys thonzO;
¼izksVksIykLe½ dk vf/kdka'k Hkkx Hkh ikuh gh gksrk gSA
/kjrh ij ekStwn foiqy ty jkf'k lw;Z ls vkus okyh

fofdj.kksa dks vo'kksf"kr dj /kjrh ds rkieku dks
thou ds vuqdwy cuk, j[kus esa viuh egRoiw.kZ
Hkwfedk fuHkkrh gSA /kjrh ls brj fdlh xzg ;k fiaM esa
thou dh laHkkouk dks ryk'k djrs gq, oSKkfud
igys ;g ns[krs gSa fd ml xzg ;k fiaM ij ikuh
ekStwn gS ;k ugha( D;ksafd ikuh ds fcuk thou dk
iuiuk vkSj mldk iksf"kr gksuk vlaHko gSA

ikuh gekjh lH;rk rFkk laLÑfr ds lkFk Hkh xgjkbZ
ls tqM+k jgk gSA lalkj dh lHkh lH;krk,a& pkgs og
fla/kq ?kkVh dh lH;rk gks ;k feJ dh eslksiksVkfe;k
dh lH;rk gks ;k phu dh& ufn;kas rFkk vU; tylzksrksa
ds vklikl gh fodflr gqb±A

igys ikuh dks ,d rRo ;kuh ,fyesaV ekuk tkrk FkkA
;gka rd fd izkphu jlk;ufoKkuh ekus tkus okys
dhfe;kxj Hkh ikuh dks rRo ekurs FksA lu~ 1781 esa
gsujh dsoafM'k us igys&igy ;g fl) fd;k fd ikuh
dksbZ rRo ugha cfYd ,d ;kSfxd gSA blds nks o"kZ
ckn 1783 eas ,arksbu ykWjsaV ysoksftj us vius iz;ksxksa
}kjk ;g fl) fd;k fd ikuh gkbMªkstu rFkk vkWDlhtu
uked rRoksa ds esy ls cuk gqvk ,d ;kSfxd gSA

ikuh ,d jaxghu] Loknghu rFkk ikjn'khZ ;kSfxd gSA
;g /kjrh ij Bksl] nzO; ,oa xSl rhukas gh voLFkkvksa
eas ik;k tkrk gSA ty ds ,d v.kq eas gkbMªkstu ds nks
ijek.kq rFkk vkWDlhtu dk ,d ijek.kq gksrk gSA

ikuh% ,d vlk/kkj.k xq.k/keks± okyk
nzO;
ikuh ,d vlk/kkj.k xq.kksa okyk nzO; gSA lk/kkj.kr;k
rkieku esa o`f) ds lkFk inkFkks± ds vk;ru esa o`f)
gksrh gS] ysfdu ikuh ,d viokn gSA 'kwU; fMxzh
lsfYl;l ij ikuh Bksl ;kuh cQZ ds :i esa gksrk gSA
rkieku c<+us ij cQZ ty eas cnyus yxrh gSA
ysfdu 'kwU; fMxzh lsfYl;l ls 4 fMxzh lsfYl;l rd
bldk vk;ru ?kVrk gS ftlds pyrs blds ?kuRo esa
o`f) gksrh gSA blds ckn rkieku c<+kus ij ikuh dk
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vk;ru c<+rk gS ;kuh bldk ?kuRo de gksrk gSA
fdlh Hkh vU; nzO; eas ikuh tSlk ;g xq.k ns[kus dks
ugha feyrkA

ikuh dk fgekad ¼Ýhftax ikbaV½ 'kwU; fMxzh lsfYl;l
gS( ;kuh ;g 'kwU; fMxzh lsfYl;l ij cQZ ds :i esa
vk tkrk gSA bldk DoFkukad ¼ckbfYkax ikbaV½ 100
fMxzh lsfYl;l gS( ;kuh ;g 100 fMxzh lsfYl; ij
mcyrk gSA

ikuh dk ;g xq.k bleas ekStwn jklk;fud ca/kkas ¼dSfedy
ckWUM~l½ ds dkj.k gksrk gS ftUgsa jlk;ufoKkuh gkbMªkstu
ca/k ;kuh gkbMªkstu ckWUM~l dgrs gSaA oSKkfudksa dk
dguk gS fd ;fn ikuh esa gkbMªkstu ca/k u gksrs rks
bldk fgekad 'kwU; fMxzh lsfYl;l dh txg &100
fMxzh lsfYl; rFkk bldk DoFkukad 100 fMxzh lsfYl;l
dh txg & 80 fMxzh lsfYl;l gksrkA tjk dYiuk
dhft,! vxj ikuh esa gkbMªkstu ca/k u gksrs rks i`Foh
ij ikuh nzO; :i esa u gksdj xSlh; voLFkk esa
gksrkA ,sls esa i`Foh ij thou dh 'kq:vkr gh u gqbZ
gksrhA

ikuh dk fgekad 'kwU; fMxzh lsfYl;l rFkk DoFkukad
100 fMxzh lsfYl;l lk/kkj.k nkc ij gh gksrk gSA
nkc c<+kus ij ikuh dk DoFkukad Hkh c<+ tkrk gSA
izs'kj dqdj eas nkc ds c<+us ls ikuh dk DoFkukad c<+
tkrk gS ftlls [kkuk tYnh idrk gSA rc ikuh 'kwU;
fMxzh lsfYl;l rkieku ij cQZ ds :i eas u tedj
'kwU; ls Hkh uhps ds rkieku ij terk gSA /kzqoh;
izns'kkas eas pkjksa vksj cQZ gh cQZ NkbZ gqbZ gksrh gSaA cQZ
dh ijr ds uhps dh ijrkas ij izcy nkc gksrk gSA ,sls
esa okrkoj.k dk rkieku 'kwU; ls uhps gksus ij Hkh uhps
nch cQZ fi?kyh gqbZ ;kuh ty nzo dh voLFkk esa gh
gksrh gSA cQZ dh eksVh ijr dqpkyd dh rjg Hkh
dke djrh gSA rHkh bl ijr ds uhps dk ty te
ugha ikrk vkSj ty esa eNfy;ka vkfn lqjf{kr fopj.k
djrh jgrh gSaA

/kzqoh; izns'kksa esa jgus okys ,fLdeks yksx cQZ ds uhps

ekStwn blh ikuh dk mi;ksx djds rFkk bleas jgus
okyh eNfy;kas dk f'kdkj djds thfor jgrs gSaA

pwafd ikuh dk ?kuRo 4 fMxzh lsfYl;l ij lokZf/kd
gksrk gS] cQZ ¼tks 'kwU; fMxzh ;k blls de rkieku ij
gksrh gS½ dk ?kuRo ikuh ls de gksrk gSA rHkh cQZ
ikuh ls gYdh gksus ds dkj.k ml ij rSjrh gSA rSjrs
le; cQZ dk nloka fgLlk ikuh ds Åij gksrk gS
rFkk 90 izfr'kr fgLlk ikuh esa Mwck jgrk gSA ;gh
dkj.k gS fd egklkxjksa esa rSjrs gq, cQZ ds fge[kaMkksa
¼vkblcXlZ½ dk 10 izfr'kr fgLlk gh ikuh ls Åij
fn[kkbZ nsrk gSA vaxzsth dgkor ̂ fVi vkWQ n vkblcxZ*
esa Hkh ;gh oSKkfud fl)kar lfUufgr fn[kkbZ nsrk gSA

vVykafVd egklkxj esa 1912 eas fge[kaM ls Vdjk
tkus ds dkj.k VkbVu uked tgkt nq?kZVukxzLr
gksdj Mwc x;k FkkA ikuh ds ckgj fge[kaM dk dsoy
nl izfr'kr fgLlk gh gksrk gS bl oSKkfud fl)kar
dh vuns[kh djus ds dkj.k gh ;g nq?kZVuk gqbZ FkhA
leqnz ls xqtjrs vkSj Hkh tgkt fge[kaM laca/kh bl
oSKkfud rF; ls vufHkK gksus ds dkj.k blds NksVs
ls fgLls dks ikuh ls ckgj ns[kdj Hkze esa iM+ tkrs gSa
vkSj nq?kZVukxzLr gks tkrs gSaA

cQZ dk ,d vkSj vn~Hkqr xq.k ;g gksrk gS fd og
fQlyunkj gksrh gSA blds blh xq.k ds dkj.k gh
LdsfVax vkSj Ldhbax tSls cQZ ij [ksys tkus okys [ksy
laHko gks ikrs gSaA

cQZ dh lrg ds fpdus gksus ds ihNs fNis jgL; dks
tkuus ds iz;kl oSKkfudkas us fd, gSaA vius v/;;u
}kjk mUgkasus ik;k fd cQZ dh lrg dk O;ogkj Bksl
rFkk nzo ds chp dk gksrk gS( ;kuh u rks ;g iwjh rjg
ls Bksl tSlk gksrk gS vkSj u iwjh rjg ls nzO; tSlkA
oSKkfudksa us ;g Hkh irk yxk;k gS fd cQZ dh lrg
ij ekStwn ikuh ds v.kqvkas esa gksus okyk daiu ckdh
v.kqvkas dh rqyuk eas vf/kd gksrk gSA rHkh cQZ dh
lrg dqN&dqN nzOk tSlk O;ogkj djrh gSA

ikuh ds ckn vkb, vc ued ds egRo dh ppkZ djsa
rFkk mlds ckjs esa jkspd tkudkjh izkIr djsaA



4

eqDr f'k{kk tuojh&twu 2012

lHkh ds fy, t:jh ued
ued dh t:jr euq"; vkSj tho&tarqvkas lHkh dks
gksrh gSA dqN tarq leqnz ds [kkjs ikuh ds >kx rFkk
yo.k;qDr pV~Vkukas dks pkVdj viuh ued dh
vko';drk iwjh djrs gSaA jk"Vªh; m|kuksa rFkk vH;kj.;ksa
vkfn eas jgus okys e`xksa rFkk vU; oU; thokas dks
pkVus ds fy, ,d fo'ks"k fdLe dk ued fn;k tkrk
gS ftls ^lkWYV yhd* dgrs gSaA ikyrw i'kqvkas dks
mudh [kqjkd eas ued feykdj fn;k tkrk gSA ued
ds fcuk tho&tarqvkas dk 'kjhj detksj gks tkrk gS]
mudh Hkw[k ej tkrh gS rFkk muds 'kjhj dh jksx
izfrjks/kd {kerk eas Hkh deh vk tkrh gSA ifj.kkeLo:i
os fofHkUu jksxkas ds f'kdkj gks tkrs gSaA ;gka ;g
mYys[kuh; gS fd ekalkgkjh tho viuh ued dh
vko';drk dh iwfrZ i'kqvkas ds ekal] gfM~M;kas vkSj
jDr ls dj ysrs gSaA

ekuo 'kjhj ds fy, Hkh ued dh ,d fuf'pr ek=k eas
vko';drk gksrh gSA 'kjhj dks LoLFk j[kus ds fy,
ued dh egRoiw.kZ Hkwfedk gksrh gSA gekjs 'kjhj eas
ued dh iwfrZ Hkkstu }kjk gksrh gSA ued u gksus ij
gesa Hkkstu dk Lokn Hkh Qhdk&Qhdk lk yxrk gSA

ued gekjs 'kjhj eas ekStwn rjy inkFkks± ds Lrj dks
larqfyr cuk, j[krk gS rFkk ;g ikpu fØ;k ,oa
dksf'kdk fuekZ.k eas Hkh egRoiw.kZ Hkwfedk fuHkkrk gSA
gekjs 'kjhj ds jDr esa ued dk mfpr Lrj] tks
yxHkx 140 eksy izfr yhVj gS] cuk jguk cgqr
vko';d gSA ugha rks 'kkjhfjd leL;k,a mRiUu gks
ldrh gSaA

ued% ,sfrgkfld ifjn`';
ued dk bLrseky izkxSfrgkfld dky ls gh gksrk jgk
gSA phu eas bZlk iwoZ 22oha lnh eas igys&igy ued
mi;ksx esa yk, tkus dk mYys[k feyrk gSA vusd
ns'kkas ds izkphu lkfgR; eas Hkh ued ds mi;ksx ds
mYys[k feyrs gSaA bZlkb;ksa ds /keZxzaFk ckbfcy esa Hkh

ued dk ftØ vkrk gSA ckbfcy eas fn, x, fooj.kkas
ds vuqlkj ml dky esa ued dks fo'okl dk izrhd
ekuk tkrk FkkA rHkh yksx ftldk ued [kk ysrs Fks
mlds lkFk uedgjkeh ;kuh fo'okl?kkr ugha djrs
FksA ;gka rd fd mlds fy, viuh tku rd dqckZu
djus ds fy, rS;kj jgrs FksA

ued dks fofHkUu Hkk"kkvksa eas vyx&vyx ukeksa ls
tkuk tkrk gSA ckaxyk eas bls uwu] xqtjkrh eas feBq]
ejkBh eas ehB] dUuM+ esa vIiw rFkk jktLFkkuh eas yw.k
dgrs gSaA

ued dks vaxzsth eas lkWYV dgrs gSaA bl 'kCn dh
mRifÙk ysfVu Hkk"kk ds ̂lkWy* ls gqbZ gSA flikfg;kas dks
osru ds lkFk&lkFk ued Hkh fn;k tkrk FkkA ysfdu
ckn eas ued ds LFkku ij mUgsa ,deq'r jde nh tkus
yxhA bl jde dks lSyjh ¼lkWYV euh½ uke fn;k
tkrk FkkA lSyjh 'kCn Hkh ysfVu Hkk"kk ds lkWy ls gh
vk;k gSA

jklk;fud :i eas ued lksfM;e DyksjkbM gksrk gSA
;g lksfM;e ,oa Dyksjhu rRoksa ds la;ksx ls cuus
okyk jklk;fud ;kSfxd gSA ,d pEep ¼5 xzke½
ued esa 2&3 xzke lksfM;e rFkk 'ks"k Dyksjhu gksrh
gSA

ued dSls izkIr fd;k tkrk gS\
lk/kkj.k ued ¼ftls Vscy lkWYV ;k dkWeu lkWYV Hkh
dgrs gSa½ dks eq[;r;k leqnz ds ty ls izkIr fd;k
tkrk gSA blds fy, leqnz ds fdukjs xM~<s [kksn fn,
tkrs gSaA leqnz esa tc Åapk Tokj mBrk gS rks leqnz
dk ty bu xM~<ksa esa Hkj tkrk gSA lw;Z dh xehZ ls
leqnz dk ty ok"i cudj mM+ trk gS vkSj bu
xM~<ksa dh isanh eas NksVs&NksVs joksa ;kuh fØLVyksa ds
:i esa ued cSB tkrk gSA bl ued dks fudky dj
fQj mldk 'kks/ku fd;k tkrk gS] rFkk jklk;fud
izfØ;k }kjk blls fQj vk;ksMhu ;qDr ued cuk;k
tkrk gSA gekjs fy, vk;ksMhu ;qDr ued dk lsou
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t:jh gS D;ksafd bldh deh ls cPpksa eas ean cqf) dh
laHkkouk cuh jgrh gSA tuu {kerk izHkfor gksus ds
vykok vk;ksMhu ds vHkko ls O;fDr ckSusiu dk
f'kdkj gks ldrk gS rFkk mls ?ksa?kk ;kuh XokWbVj
uked chekjh Hkh tks ldrh gS ftlls xyk ckgj dh
vksj Qwy tkrk gSA

gekjs ns'k eas dkyk ued Hkh ik;k tkrk gS ftleas
FkksM+h ek=k eas lYQj ;kuh xa/kd gksrh gSA bls Tokykeq[kh
'kSy ;kuh okWYdsfud jkWd ls [kuu }kjk izkIr fd;k
tkrk gSA ;g joksa ;kuh fØLVyksa ds :i esa gksrk gS
ftldk jax xk<+k cSaxuh vkSj xqykch fefJr gksrk gSA
ysfdu ihlus ij ;g gYdk tkequh ;k xqykch jax dk
gks tkrk gSA bleas eq[; :i ls lksfM;e DyksjkbM
gksrk gSA blds vykok bl ued esa FkksM+h ek=k eas
lksfM;e lYQsV] vk;ju lYQkbM rFkk gkbMªkstu
lYQkbM Hkh gksrk gSA dkys ued dk xk<+k cSaxuh jax
vk;ju lYQkbM ds dkj.k gksrk gS rFkk bldk rh[kk
fof'k"V Lokn blds ekStwn lYQj ;kSfxdksa] [kkldj
gkbMªkstu lYQkbM] ds dkj.k gksrk gSA e/; Hkkjr
rFkk fgeky;h {ks=ksa ls bl ued dks [kuu }kjk izkIr
fd;k tkrk gSA

lk/kkj.k ued vkSj dkys ued ds vfrfjDr lsa/kk
ued ;kuh jkWd lkWYV dk bLrseky Hkh gekjs ;gk¡ [kwc
gksrk gSA [kkldj ozr vkfn esa efgyk,a lsa/kk ued dk
gh bLrseky djrh gSa D;ksafd bls fo'kq) ekuk tkrk
gSA

lsa/kk ued ds fØLVy dks gsykbV dgrs gSaA ;g
jaxghu vFkok gYdk yky gksrk gS ysfdu ihlus ij
;g lQsn pw.kZ ds :i eas vk tkrk gSA volknh fu{ksikas
;kuh lsfMesaVjh fMikWftV~l ds :i esa lsa/kk ued i`Foh
dh lrg ds gtkjkas oxZ fdyksehVj {ks= esa QSyk gksrk
gSA lsa/kk ued ds ;s fu{ksi dgha&dgha i`Foh dh lrg
ij igkM+ksa ds :i esa Hkh fn[kkbZ iM+rs gSaA bUgsa rksM+dj
lsa/kk ued izkIr dj fy;k tkrk gSA ysfdu tc
lsa/kk ued dh ijr i`Foh dh lrg ls dkQh xgjkbZ

eas ikbZ tkrh gS rc bls [kuu }kjk izkIr fd;k tkrk
gSA

lalkj eas lsa/kk ued dh vusd [kkusa ikbZ tkrh gSaA
ysfdu buesa ls iksySaM dh foftYdk fLFkr [kku cgqr
e'kgwj gSA jkspd ckr ;g gS fd bl [kku eas vusd
vizfrHk ewfrZ;ka ns[kus dks feyrh gSaA ued dh pV~Vkuksa
dks rjk'k dj fdUgha vKkr f'kfYi;ksa }kjk gh ;s
ewfrZ;ka cukbZ xbZ FkhaA

Hkkjr esa lsa/kk ued fgekpy izns'k ds eaMh ftyk
fLFkr xwek vkSj nzax dh [kkukas ls izkIr fd;k tkrk gSA
bu [kkuksa eas ued dk vuqekfur HkaMkj 580 yk[k Vu
gSA bu [kkuksa ls ued dk [kuu t;iqj fLFkr fganqLrku
lkWYV~l fyfeVsM uked daiuh }kjk fd;k tkrk gSA
ysfdu fdUgha dkj.kkas ls fgekpy izns'k ljdkj us
tuojh 2011 ls daiuh }kjk ued [kku ij jksd yxk
j[kh gSA

lk/kkj.k ued ;kuh leqnzh ued dk O;kolkf;d
mRiknu fo'o ds yxHkx 75 ns'kas esa gksrk gSA gekjs
ns'k esa caxky] mM+hlk] vka/kz izns'k] rfeyukMq] egkjk"Vª]
xqtjkr rFkk dsjy ds vusd LFkkuks ls leqnzh ued
izkIr fd;k tkrk gSA

fo'o Lrj ij lsa/kk ued vkSj leqnzh ued nksukas dk
lfEefyr dqy okf"kZd mRiknu yxHkx 16 djksM+
ehfVªd Vu gSA bleas ls 25 izfr'kr ;kuh djhc
4 djksM+ ehfVªd Vu ued dk mRiknu vdsys la;qDr
jkT; vesfjdk esa gksrk gSA

ikuh vkSj ued ds ckjs eas geus ppkZ dhA buds egRo
rFkk buds ckjs esa dkQh jkspd ckrkas dh tkudkjh Hkh
geus izkIr dhA budh vgfe;r dks dfork dh fuEu
iafDr;kas }kjk ge O;Dr dj ldrs gSa%

fcu ikuh lc lwu vkSj Qhdk] csLokn fcu ued dk [kkuk]

rHkh vge ;kSfxdksa ds :i eas geus bUgsa igpkukA

�
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miHkksDrk dh n;uh; fLFkfr fdlh ls fNih gqbZ ugha
gSA miHkksDrk dh bl voLFkk ds ewy dkj.k fuekZrkvkas]
O;kikfj;ksa] foKkiunkrkvkas rFkk foi.kudÙkkZvkas dh os
vuqfpr] vuSfrd rFkk pkykdh Hkjh dk;Zokfg;k¡ gSa tks
Hkksys&Hkkys] fo'oklh rFkk ykpkj miHkksDrk dh Bxh
rFkk 'kks"k.k dks tUe nsrh gSaA mRikndksa dk ;g iz;kl
jgrk gS fd muds mRikn dh vf/kd ls vf/kd fcØh
gksA Hkzked izpkj o foKkiu] euekuh dhersa rFkk
foØ; dh 'krs±] vuqi;ksxh] gkfudkjd] udyh] vlqjf{kr
oLrq,¡ ¼'kjkc] flxjsV] udyh nokb;ka] tgjhys jlk;u½]
vlarks"ktud xzkgd lsok,a] [kjkc fdLe vkfn vusd
,ssls mnkgj.k gSa tks miHkksDrkvksa dks Bxus eas lgk;d
gksrs gSaA bu xyr rkSj&rjhdksa o ek/;eksa ls mRiknd
o O;kikjh miHkksDrkvksa dks /kks[kk nsrs gSaA bls n`f"V esa
j[krs gq, ns'k dh ljdkj ds ikl nks fodYi cprs
gSa& ;k rks miHkksDrk dks bu pkykd] lk/ku lEiUu
rFkk dkuwuh nko&ispksa esa fuiq.k yksxksa dh n;k ij
NksM+ fn;k tk, ;k fQj buls cpus ds fy, miHkksDrk
laj{k.k dh vko';drk o egRo ij /;ku fn;k tk,A

vkb,] miHkksDrk laj{k.k dh vko';drk laca/kh fcUnqvkas
ij n`f"V Mkysa%

• vf/kdkf/kd ykHk izo`fÙk ij vadq'k% izk;% ns[kk
x;k gS fd O;kolkf;d laxBu vf/kdkf/kd ykHk
dh bPNk ls dk;Z djrs gSaA os viuk ykHk c<+kus
ds fy, gj laHko mik; djrs gSaA ?kfV;k ls
?kfV;k fdLe ds mRiknksa dk foØ; Hkh egaxs nkekas
ij fd;k tkrk gS rFkk miHkksDrk dks ckn eas
iNrkok gksrk gSA

• [kjkc fdLe] feykoV ;k gsjkQsjh% dbZ O;olk;h
yksdfiz; czk.Mksa dh udy cukdj ;k muds fMCcksa

� MkW- vt; xxZ] ,lbZvks] O;kolkf;d f'k{kk foHkkx] ,uvkbZvks,l] uks,Mk

miHkksDrk laj{k.k
�MkW- vt; xxZ

esa feykoV djds ;k muds ot+u dks de djds
miHkksDrkvksa dks Bxus dk dk;Z djrs gSaA bl
izdkj ds vuqfpr O;kikj&O;ogkj ij fu;a=.k dk
,dek= mik; miHkksDrk laj{k.k gSA

• Hkzked foKkiu rFkk izpkj% O;olk;h] miHkksDrkvksa
dks xyr foKkiu rFkk izpkj ls Hkzfer djds ,slh
oLrq,¡ [kjhnus ds fy, vkdf"kZr djrs gSa tks
mi;ksxh ugha gSa ;k de mi;ksxh gSaA miHkksDrk
laj{k.k ds ek/;e ls miHkksDrkvksa dks ,sls foKkiuksa
ls cpk;k tk ldrk gSA

• foØ;ksijkUr lsokvksa ls lEcfU/kr >wBs
vk'oklu% izk;% fVdkÅ oLrq,¡ xkjaVh ds vk/kkj
ij csph tkrh gSa ysfdu oLrq [kjhnus ds ckn
mleas ;fn deh ikbZ tkrh gS rks miHkksDrk dh
f'kdk;r dks vulquk dj fn;k tkrk gS ;k mls
vyx vyx rjhdksa ls ijs'kku fd;k tkrk gS
ftlls miHkksDrk f'kdk;r djus dh fgEer gh
ugha tqVk ikrkA bl ekeys esa miHkksDrkvksa dks
tkx:d cukus dh vko';drk gSA

• de eki rkSy% izk;% ns[kk tkrk gS fd O;kikjh
oLrqvksa dks de ekidj ;k de rksydj csprs gSaA
O;olkf;;ksa ds bl vkpj.k dk lh/kk uqdlku
miHkksDrkvksa dks gksrk gSA O;olkf;;ksa dh bl
izo`fÙk ij vadq'k yxkus ds fy, Hkh miHkksDrk
laj{k.k dh vko';drk gSA

vc bl ckr ij fopkj djsa fd miHkksDrk laj{k.k fdu
rjhdksa vFkok ek/;eksa dh lgk;rk ls fd;k tk ldrk
gSA

miHkksDrk laj{k.k ds ek/;ekas ds :i esa loZizFke rks
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miHkksDrk dks Ø; djrs le; Lo;a gh lpsr jguk
pkfg,A oSls miHkksDrk laj{k.k ds vusd ek/;e gSaA
ijarq miHkksDrk dk lpsr jguk lcls vf/kd egRoiw.kZ
gS] vFkkZr~ mUgsa oLrq,¡ [kjhnrs le; dbZ lko/kkfu;k¡
cjruh pkfg,a tSls /;ku ls tk¡p djuk fd mRikn o
mRiknd dk uke D;k gS] mRikn ds iz;ksx ds funsZ'k
D;k gSa] mRikn dk otu vFkok eki fdruk gS] mRikn
ds fuekZ.k dh frfFk D;k gS] mRikn ds iz;ksx djus dh
vafre frfFk D;k gS] foØ; ds ckn D;k&D;k lsok,¡
miyC/k djkbZ tk,¡xh] mRikn ds lkFk dksbZ Ldhe gS
vFkok ughaA blds vfrfjDr dbZ miHkksDrk la?k o
O;kikj la?k Hkh miHkksDrkvkas dks laj{k.k iznku djus esa
egRoiw.kZ Hkwfedk fuHkkrs gSaA vkb,] miHkksDrk laj{k.k
ds fofHkUu ek/;eksa ij ,d n`f"V MkysaA

• tkx:d miHkksDrk% miHkksDrkvkas dk Lo;eso
tkx:d gksuk lcls vPNk gSA miHkksDrkvksa dks
oLrqvksa rFkk lsokvkas dh xq.koÙkk] ek=k rFkk ewY;
ds izfr fujUrj ltx cus jguk pkfg,A ;fn
miHkksDrk tkx:d gS rks og foØsrkvksa ls vius
vf/kdkjksa dh ekax dj ldrk gSA

• miHkksDrk la?k% miHkksDrk la?k] miHkksDrkvksa ds
fgrksa ds laj{k.k dk vR;ar l'kDr lk/ku gSA ;s
la?k miHkksDrkvksa dks laj{k.k iznku djus ds fy,
gh cuk, tkrs gSaA miHkksDrk la?k foØsrkvkas rFkk
fuekZrkvkas ij miHkksDrkvkas ds fgrkas dk /;ku j[kus
ds fy, ncko Mky ldrs gSa( vkSj ;fn os f'kdk;r
u lquas rks muds fo#) U;kf;d eapksa ij eqdnek
Hkh nk;j dj ldrs gSaA miHkksDrk la?k miHkksDrkvksa
dks f'kf{kr djus dk dk;Z Hkh djrs gSaA

• O;kikj la?k% miHkksDrk laj{k.k ds fy;s dsoy
miHkksDrkvksa ds iz;kl gh i;kZIr ugha gS cfYd
O;olkf;;kas }kjk Hkh ,sls iz;kl fd, tkrs gSaA
O;kikj la?k viuh vPNh Nfo cuk;s j[kus ds
fy;s vius Lrj ij vuqfpr O;kikfjd dk;Zokfg;kas
ij utj j[krs gSa rFkk xSj ftEesnkj lnL;ksa dks

psrkouh tkjh djrs gSaA O;kikj la?k] vius lnL;
O;olkf;;ksa ds fy, vkpkj lafgrk rS;kj dj
ldrs gSaA ftlds varxZr ;g r; dj fn;k tkrk
gS fd mUgas miHkksrkvksa ls fdl rjg dk O;ogkj
djuk pkfg, vkSj fdl rjg dk ughaA ,slk vkpj.k
Lo;a O;olkf;;ksa ds fgr eas gksrk gSA

• ljdkj% ljdkj Hkh fofHkUu vf/kfu;e cukdj
miHkksDrkvksa ds fgrksa dk laj{k.k djrh gSA ljdkj
us bl laca/k esa dbZ vf/kfu;e cuk, gSaA miHkksDrk
laj{k.k vf/kfu;e ¼1986½ miHkksDrkvksa dks laj{k.k
iznku djus ds fy, cuk;k x;k ,d egRoiw.kZ
vf/kfu;e gSA blds varxZr miHkksDrkvksa dks dbZ
vf/kdkj fn, x, gaS rFkk mudh f'kdk;rksa dks nwj
djus ds fy, rhu&Lrjh; U;kf;d ra= dk
izko/kku fd;k x;k gS%& ftyk Lrj ij ftyk
miHkksDrk Qksje] jkT; Lrj ij jkT; miHkksDrk vk;ksx
rFkk jk"Vªh; Lrj ij jk"Vªh; miHkksDrk vk;ksxA

vc miHkksDrk laj{k.k vf/kfu;e ¼1986½ ds varxZr
miHkksDrkvkas ds vf/kdkjksa ij n`f"V Mkyrs gSa%

• lwpuk izkfIr dk vf/kdkj%

miHkksDrk dks ;g vf/kdkj fn;k x;k gS fd mldks os
lHkh lwpuk,¡ miyC/k djokbZ tk,¡ ftuds vk/kkj ij
og fdlh oLrq vFkok lsok dks [kjhnus dk fu.kZ;
ysrk gSA mnkgj.k ds fy;s nokvksa ij mRiknu dh
frfFk] iz;ksx djus dh vafre frfFk] mi;ksx esa lrdZrk]
fuf'pr rkieku ij j[kus ds funsZ'k vkfn nsuk vko';d
gSA iSfdax eas fcdus okyh lHkh oLrqvkas ij mudh
vf/kdre dher] eki] jax] vkdkj] fuekZrk dk uke o
iwjk irk Nkiuk vko';d gSA ftlls dksbZ f'kdk;r
gksus ij mlls lEidZ fd;k tk ldsA ;fn dksbZ
mRiknd ;s lwpuk,¡ vius mRikn dh iSafdax ij ugha
Nkirk rks muds fo#) dkuwuh dk;Zokgh dh tk
ldrh gSA bu lwpukvksa dks izkIr djds dksbZ Hkh
miHkksDrk O;olk;h ds vuqfpr O;kikfjd O;ogkjksa ls
Hkh lqj{kk izkIr dj ldrk gSA
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• pquus dk vf/kdkj%

miHkksDrk laj{k.k vf/kfu;e ¼1986½ ds varxZr izR;sd
miHkksDrk dks cktkj esa viuh vko';drkvkas dks iwjk
djus ds fy, mi;qDr oLrqvkas dks] fcuk fdlh ncko
ds] Lora= :i ls pquus dk vf/kdkj gSA og fdlh Hkh
mRiknd }kjk mRikfnr fdlh Hkh ewY; ,oa fdLe dh
oLrq dks viuh bPNk ls ilUn dj ldrk gSA miHkksDrk
dks pquus] NkaVus o fofHkUu oLrqvksa esa ls fdlh ,d
oLrq dks NkaVus dk vf/kdkj gSA

• lquokbZ dk vf/kdkj%

;fn miHkksDrk ds lkFk dksbZ xyr O;ogkj ;k lkSnk
gqvk gS] ;k dksbZ vU;k; ;k vuSfrd ysu nsu gqvk gS]
rks mls viuh ckr dgus dk vf/kdkj gSA og nks"kh
O;olk;h vFkok mi;qDr eapksa ij viuh ckr dg
ldrk gSA bl vf/kdkj ds varxZRk miHkksDrk vius
fgrksa dks izHkkfor djus okyh lHkh ckrksa ds fo#)
viuh f'kdk;r ntZ djok ldrk gSA vktdy izk;%
lHkh daifu;kas us miHkksDrk lsok dsanz [kksy j[ks gSa
ftlls muds mRiknksa ds miHkksDrk dks ;fn dksbZ
f'kdk;r gS rks ogk¡ mudh ckr dks lquk tkrk gS vkSj
mudh f'kdk;r nwj djds mUgas larks"ktud mÙkj fn,
tkrs gSaA bu miHkksDrk lsok dsUnzksa dk dke gh
miHkksDrkvksa dh f'kdk;r lquuk o mUgas nwj djus ds
fy, i;kZIr dne mBkuk gksrk gSA

dbZ nSfud lekpkj i= Hkh ,d fo'ks"k dkye esa
miHkksDrkvksa dh f'kdk;rkas dks Nkirs gSaA

• lqj{kk dk vf/kdkj%

;g vf/kdkj ,slh oLrqvkas ,oa lsokvkas ls lqj{kk izkIr
djus dk vf/kdkj gS ftuls miHkksDrk ds LokLF;]
thou o laifÙk dks gkfu gks ldrh gSA mnkgj.k ds
fy;s] udyh ;k ?kfV;k nok,¡] [kjkc fdLe ds fctyh
ds midj.k tSls izSl] ia[ks] feDlh] fÝt] ,;j daMh'kuj]
dwyj vkfn rFkk feykoVh [kk| lkexzh&elkys] nw/k]
eD[ku] tSe vkfnA izR;sd miHkksDrk dks ;g vf/kdkj

gS fd og Lo;a mRiknksa ds iz;ksx ls gksus okyh fdlh
Hkh laHkkfor nq?kZVuk o gkfu ls lqj{kk izkIr dj ldsA
miHkksDrk dks fdlh Hkh oLrq ;k lsok ls pksV yxus ;k
chekjh gksus ;k {kfr gksus ds fo#) lqj{kk izkIr djus
dk vf/kdkj gSA miHkksDrk ds bl vf/kdkj ds }kjk
og [kjkc ,oa nq"izHkkoh [kk| oLrqvkas ls gksus okyh
/ku vkSj LokLF; dh gkfu ls lqj{kk izkIr dj ldrk
gSA

• mipkj dk vf/kdkj%

miHkksDrk laj{k.k vf/kfu;e ¼1986½ ds varXkZr miHkksDrk
dk ;g vf/kdkj mls fdlh mRiknd ;k mRikn ds
izfr viuh f'kdk;rksa dk mfpr ,oa U;k;iw.kZ mipkj
;k lek/kku iznku djrk gSA ljdkj us miHkksDrk
laj{k.k vf/kfu;e ds varxZr blds fy, rhu Lrjh;
O;oLFkk cukbZ gS tks ftyk Lrj ij] jkT; Lrj ij]
rFkk dsUnzh; Lrj ij dk;Z djrh gSA ;g vf/kdkj
miHkksDrk dks ;g vk'oklu iznku djrk gS fd mlds
}kjk [kjhnh xbZ oLrq ;k lsok mfpr] U;k;iw.kZ ,oa
larks"ktud <ax ls mi;ksx esa ugha ykbZ tk ldsxh rks
mls mldh mfpr {kfriwfrZ izkIr djus dk vf/kdkj
gksxkA izR;sd miHkksDrk dks ;g vf/kdkj gksrk gS fd
og viuh f'kdk;rkas dk fuokj.k izkIr dj ldsA

• miHkksDrk f'k{kk dk vf/kdkj%

Hkkjr esa miHkksDrk vHkh vius vf/kdkjksa ds ckjs es u
rks iwjh rjg tkx:d gSa vkSj u gh brus l{ke rFkk
lk/ku leiUu gSa fd U;k;ky; ls U;k; izkIr dj
ldsaA blfy, miHkksDrkvksa dks tkx:d cukus ds
fy, ljdkj }kjk vusd dne mBk, x, gSaA Hkkjr
ljdkj }kjk ,d =Sekfld if=dk ^miHkksDrk
tkxj.k* blh mís'; ls izdkf'kr dh tkrh gSA nwjn'kZu
ij miHkksDrkvksa ds fy, dbZ dk;ZØeksa dk izlkj.k
fd;k tkrk gS tSls ^laj{k.k miHkksDrk dk*] ^tkxks
xzkgd tkxks*A izR;sd o"kZ 15 ekpZ dks miHkksDrk
fnol Hkh miHkksDrkvksa dks tkx:d cukus ds mís';
ls gh euk;k tkrk gSA miHkksDrkvksa dks ;g vf/kdkj
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gS fd os ljdkj] xSj ljdkjh laxBuksa rFkk Lo;alsoh
laxBuksa ls miHkksDrk f'k{kk izkIr djds tkx:d cu
ldsaA miHkksDrk f'k{kk dk vfHkizk; miHkksDrkvksa
dks fujarj muds vf/kdkjksa ds laca/k eas f'kf{kr
djrs jgus ls gS vFkkZr miHkksDrkvksa dks ;g irk
gksuk pkfg, fd oLrqvkas vFkok lsokvkas ls gksus okyh
{kfr ds fo#) mUgsa D;k&D;k vf/kdkj izkIr gSaA

;g lR; gS fd miHkksDrkvksa dks miHkksDrk laj{k.k
vf/kfu;e 1986 ds varxZr i;kZIr vf/kdkj fn, x,
gSaA ysfdu miHkksDrkvksa dks Hkh vius fgr ds fy, dqN
nkf;Roksa dk ikyu djuk pkfg,A vkb, ns[kas fd
miHkksDrk ds D;k nkf;Ro gSaA

• tYnckth eas Ø; u djsa%

miHkksDrkvksa dk lcls igyk nkf;Ro ;g gS fd mUgsa
dHkh Hkh tYnckth eas Ø; ugha djuk pkfg,A tgk¡
rd gks lds] mUgas izekf.kr o czk.MsM oLrq,¡ [kjhnuh
pkfg,¡A blds fy, miHkksDrkvksa dks pkfg, fd le;
ls igys gh viuh vko';drk dh oLrqvkas dk vuqeku
yxk ysa vkSj bl ckr ij fopkj dj ysa fd dkSu&lh
oLrq fdruh ek=k esa o dgk¡ ls Ø; djuh gSA lkFk
gh] mls [kjhns x, lkeku ds Hkqxrku dh jlhn
vo'; izkIr dj ysuh pkfg, ftlls izek.k jgs fd og
oLrq mlh O;olk;h ls mfYyf[kr ewY; ij Ø; dh
xbZ FkhA

• fyf[kr okjaVh@xkjaVh dkMZ izkIr djuk%

tgk¡ bldh O;oLFkk gks] ogk¡ miHkksDrk dks Ø; fd;s
x, lkeku dk xkjaVh@okjaVh dkMZ vo'; izkIr dj
ysuk pkfg, vkSj mleas Ø; fd, x, lkeku ls
lacaf/kr fooj.k rqjar Hkj ysus pkfg,] ftlls vko';drk
iM+us ij xkjaVh@okjaVh dkMZ dk iz;ksx fd;k tk
ldsA lkekU;r% fctyh ds midj.k rFkk bySDVªkfud
oLrqvksa dh fcØh ds le; ¼tSls ia[ks] fÝt] ,;j

daMh'kuj] okf'kax e'khu] dSejs vkfn½ bl izdkj ds
xkjaVh@okjaVh dkMZ vo'; fn, tkrs gSaA [kjhns x,
lkeku dh xq.koÙkk dks ysdj foØrk ls dksbZ fookn
gksus dh n'kk esa ;s dkMZ dke vkrs gSaA f'kdk;r dh
n'kk esa miHkksDrk dks bu xkjaVh@okjaVh dkMks± dks
mi;qDr eapksa ij izek.k ds :i esa izLrqr djuk pkfg,A

• foosdghu cudj Ø; u djsa%

miHkksDrkvksa dks pkfg, fd oLrq,¡ Ø; djrs le;
vius foosd dk iwjk mi;ksx djsaA miHkksDrkvksa dks
oLrq,¡ Ø; djrs le; Lo;a gh lrdZ jguk pkfg,A
oLrqvkas dh iSfdax ij ;k funsZ'k i=ksa eas fn;s x;s
funsZ'kksa dks i<+ vkSj le> ysuk pkfg,A mls foØsrk
dh ehBh ckrkas eas vkdj [kjhnkjh ugha djuh pkfg,A
,slk u le>sa fd foØsrk us tks dg fn;k] ogh Bhd
gSA

• vko';drk iM+us ij f'kdk;r djuk%

;fn miHkksDrk dks ,slk izrhr gks fd [kjhnh xbZ oLrq
,oa lsok dh xq.koÙkk oSlh ugha gS tSlh igys crkbZ
xbZ Fkh rks mls foØsrk ds ikl viuh f'kdk;r djuh
pkfg,A mfpr le; ds Hkhrj larks"ktud mÙkj u
feyus ij mls ftyk miHkksDrk Qksje eas fy[kdj
f'kdk;r djuh pkfg,A ;fn miHkksDrk ,slk ugha djsxk
rks mls U;k; ugha feyxk cfYd vU; miHkksDrkvksa dks
Hkh O;olkf;;ksa }kjk blh izdkj Bxk tkrk jgsxkA

fu"d"kZ :i eas dgk tk ldrk gS fd tkx:d
miHkksDrk dks miHkksDrk laj{k.k dk lcls l'kDr
ek/;e ekuk tk ldrk gSA vktdy fdlh ns'k dh
le`)rk dk ewY;kadu Hkh blh vk/kkj ij fd;k tkrk
gS fd ml ns'k ds miHkksDrk fdrus tkx:d gSaA
D;ksafd O;olk; ds fodkl ls ns'k dh vFkZO;oLFkk dk
fodkl gksrk gS vkSj miHkksDrk lHkh O;olk;kas dk dsUnz
fcUnq gSA vkb, ge tkx:d miHkksDrk cudj vius
ns'k dh vFkZO;oLFkk ds fodkl eas viuk ;ksxnku nsaA

�
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bLikr ds ,d NksVs ls VqdM+s esa vR;f/kd fo'kky Hkkj]
ek=k] rU;rk vkSj lqn`<+rk ¼ekl] DokfUVVh] MfDVfyVh
,oa LVSªaUFk½ dh dYiuk lgt gh dh tk ldrh gSA
vius fo'kky Hkkj vkSj lqn`<+rk ds cy ij bLikr us
fo'o ds yxHkx lHkh ns'kksa esa ekuo lH;rk ds fodkl
esa vHkwriwoZ ;ksxnku fd;kA bLikr ds mRiknu ,oa
[kir eas fujarj o`f) ds QyLo:i gh fo'o ds vusd
jk"Vªkas dh vkfFkZd lèf) vkSj jk"Vªh; fodkl esa egRoiw.kZ
;ksxnku laHko gks ldk gSA vk/kqfud ;qx eas ykSg ,oa
bLikr dk u dsoy mRiknu] cfYd mldh [kir dks
Hkh fdlh jk"Vª dh vkfFkZd le`f) vkSj jk"Vªh; izxfr
dk ewY;kadu djus gsrq loksZÙke ekinaM ekuk tk
ldrk gSA ykSg ,oa bLikr ds mRiknu us jk"Vª ds
fofHkUu {ks=ka s ea s fuekZ.k m|ksx] mRiknu o`f)]
vkS|ksxhdj.k] Ñf"k midj.k fuekZ.k] Hkou fuekZ.k]
vo&lajpukRed fuekZ.k] O;olk; vkfn dks ,d ,slk
etcwr vk/kkj iznku fd;k gS ftlls jk"Vªh; ifjizs{;
esa izxfr ds fofHkUu {ks=kas eas es#n.M ds leku lqn`<+rk
izkIr dh tk ldhA

vkt gekjs nSfud thou ds izR;sd {ks= eas yksgk ,oa
bLikr ,d vR;ar egRoiw.kZ Hkwfedk fuHkk jgs gSaA ,d
vksj tgk¡ NksVh&ls&NksVh lqbZ cukus ds fy, fof'k"V
dksfV ds bLikr dh vko';drk iM+rh gS ogha nwljh
vksj cM+h&ls&cM+h e'khuksa ,oa vo&lajpukRed fuekZ.k
dk;Z vkfn lHkh esa yksgs o bLikr dk cgqrk;r ls
iz;ksx gks jgk gSA l`tu ds lkFk&lkFk fouk'k ds
dk;ks± esa Hkh yksgk o bLikr mruh gh egRoiw.kZ Hkwfedk
fuHkkus esa l{ke gSaA vkfndky ls vkt rd] izkxSfrgkfld

ykSg ,oa bLikr mRiknu] [kir ,oa foi.ku% ,d
varjkZ"Vªh; ifjn`';

�MkW lqjs'k panz HkkfV;k

dky ls vk/kqfud dky rd] fofHkUu vL=&'kL=ksa ds
fuekZ.k esa yksgs o bLikr dk vR;ar egRoiw.kZ ;ksxnku
jgk gSA izkphu dky eas <ky] ryokj] xnk] dop]
Qjls] vkfn cukus ds fy, vkSj vk/kqfud dky eas
cUnwd] fiLrkSy] e'khuxu] rksi] VSad] ce vkfn vusd
vk;q/k vL=kas ds fuekZ.k vkSj mudh lfØ;rk eas yksgs
o bLikr dk mi;ksx cgqrk;r ls fd;k tkrk gSA

varjkZ"Vªh; bLikr mRiknu
fo'o Hkj ds vusd ns'kkas eas fofHkUu bLikr la;a=ksa esa
izfrfnu yxHkx rhu fefy;u Vu bLikr dk mRiknu
fd;k tkrk gSA ,d izdkj ls bl le; fo'o ds
yxHkx lHkh ns'kksa eas bLikr dh lqn`<+ Jsf.k;ksa dh
bruh vf/kd cktkj ekax gS fd orZeku le; eas fo'o
bLikr m|ksx ,d foy{k.k cwe epk;s gq, gSA varjkZ"Vªh;
bLikr m|k sx bl le; ,d f=d vFkok
=;h& Vªk;M ds nkSj ls xqtj jgk gS] tgk¡ vesfjdk]
;wjksi o tkiku ds bLikr la;a=ksa ds vfrfjDr Hkkjr
lfgr ,f'k;k ds fofHkUu ns'kkas esa bLikr la;a= Hkh
oSf'od cktkj ekax eas vpkud o`f) ds dkj.k mRiUu
gqbZ ewY; o`f) dk ykHk cVksj jgs gSaA blds lkFk&lkFk
foÜo Hkj ds bLikr la;a= bl le; bLikr mRiknu
ds ,d ,sls pj.k ls xqtj jgs gSa] tgk¡ ,d vksj rks os
viuh bLikr mRiknu {kerk esa fujarj foLrkj dj jgs
gSa rFkk nwljh vksj fofHkUu bLikr bdkb;ksa dk la?kVu
¼dUlksfyMs'ku½ Hkh dj jgs gSaA Hkkjr ds izeq[k ,oa
lcls iqjkus bLikr fuekZrk VkVk LVhy ls ysdj uohu
bLikr mRiknd ftany LVhy ,oa ,Llkj lfgr vusd

� lqjs'k panz HkkfV;k] 284] lsDVj&1] fpjatho fogkj] xkft;kckn&201002
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u;s bLikr mRiknd laxBu bu iz;klksa esa lfEefyr
gSaA

bLikr m|ksx dh izeq[k varjkZ"Vªh; lykgdkj laLFkk
cksLVu dUlfYVax xqzqi us gky gh eas ,d v/;;u
djds foÜo bLikr m|ksx dh orZeku fLFkfr] bLikr
m|ksx ds le{k pqukSfr;k¡ ,oa muds fucVus ds j.kuhfrd
mik;ksa dh foLrkj ls ppkZ dh gSA bl v/;;u ds
vuqlkj gky ds o"kks± eas] fiNyh yxHkx v/kZ&'krkCnh
esa] vUrjkZ"Vªh; bLikr mRiknu dks rhu pj.kksa eas ck¡Vk
tk ldrk gS%

1- mRiknu o`f) pj.k ¼xzksFk ihfj;M½ lu~
1950&1973

bl nkSjku foÜo ds lHkh bLikr la;a=kas esa varjkZ"Vªh;
bLikr mRiknu lu~ 1950 eas yxHkx 150 fefy;u
Vu ls c<+dj lu~ 1970 eas yxHkx 750 fefy;u Vu
ds Lrj rd igq¡pkA bl izdkj bl vof/k esa okf"kZd
bLikr mRiknu o`f) nj yxHkx 5-8 izfr'kr izfro"kZ
vkadh xbZA bl nkSjku foÜo ds vf/kdka'k fodkl'khy
ns'kksa eas vusdks ukxfjd ,oa vkfFkZd vo&lajpukRed
fuekZ.k dk;Z izxfr ij FksA yxHkx lHkh jk"Vªksa ds
ldy ?kjsyw mRikn ¼xzkWl MksesfLVd izksMDV&thMhih½
esa fujarj o`f) gks jgh Fkh vkSj bLikr mRiknu esa
okf"kZd o`f) nj Hkh rnuqlkj c<+ jgh FkhA

fo'ks"k :i ls f}rh; foÜo ;q) ds ckn vusd ns'kksa esa
iqufuZekZ.k vkSj iqu% fodkl ds fy, cgqr vf/kd ek=k
esa bLikr dh vko';drk iM+rh jgh] tgk¡ bls ,d
ewy /kkrq ds :i esa ekU;rk feyhA bLikr mRiknu eas
o`f) dk ,d vkSj dkj.k vpkud varjkZ"Vªh; bLikr
[kir eas o`f) dks Hkh ekuk tk ldrk gSA mijksä
vof/k ds nkSjku bLikr m|ksx ls lapkfyr vusd
m|ksx tSls Hkou fuekZ.k] vo&lajpukRed fuekZ.k]
eksVj xkM+h m|ksx] jsyos ifjogu ra= foLrkj] tyiksr
fuekZ.k] ;kaf=d bathfu;fjax] vkfnA lHkh m|ksxksa eas
vk'kk ls vf/kd o`f) ds QyLo:i bLikr [kir esa
o`f) dks Hkh bLikr mRiknu o`f) dk ,d izeq[k
dkjd ekuk tk ldrk gSA

2- xfrjks/k pj.k ¼LVsyesV ihfj;M½ lu~
1974&2001

bl nkSjku varjkZ"Vªh; bLikr mRiknu lu~ 1974 eas
yxHkx 900 fefy;u Vu ls c<+dj lu~ 2000 rd
dsoy 1000 fefy;u Vu ds Lrj rd gh igq¡pkA bl
izdkj bl vof/k eas okf"kZd bLikr mRiknu o`f) nj
cgqr de & yxHkx 0-6 izfr'kr izfro"kZ gh vkadh
xbZA bl nkSjku lu~ 1973 ls lu~ 1977 rd isVªksfy;e
rsy o vU; isVªksfy;e mRiknksa ds varjkZ"Vªh; ewY;ksa eas
ntZ dh xbZ Hkkjh ewY; o`f) ds dkj.k foÜo ds
vf/kdrj ns'kksa esa fuekZ.k dk;ks± dh izxfr esa Hkkjh
xfrjks/k mRiUu gks x;s vkSj bLikr mRiknksa ds ewY;
Hkh izfro"kZ 2&3 izfr'kr dh nj ls de gksrs x;sA

foÜo ds lHkh bLikr la;a=ksa esa lHkh Jsf.k;ksa ds rS;kj
bLikr mRiknu ds <sj yx x;sA mudks foØ; djuk
vklku u jgk vkSj bLikr dh cktkj ekax dsoy
VqdM+ksa&VqdM+ksa eas gh ;nk&dnk fof'k"V Jsf.k;ksa ds
bLikr mRiknksa dh ekax rd gh lhfer jg xbZA foÜo
Hkj ds bLikr fuekZrkvksa }kjk vius bLikr mRiknksa dh
fofHkUu Jsf.k;ksa ds ewY;ksa eas Hkkjh deh djus ds ckotwn
Hkh mudh ekax cgqr gh de gks xbZ] ftlds
ifj.kkeLo:i lewps varjkZ"Vªh; bLikr m|ksx dks ,d
vuks[ks vf/kd&mRiknu&,oa&de&[kir ds ,d
nqHkkZX;iw.kZ pØ ls xqtjuk iM+k] ftlds dkj.k foÜo
ds vf/kdrj ns'kkas esa bLikr m|ksx dh ekU;rk gh
yxHkx u"V lh gks xbZA

3- /kwe pj.k ¼cwe ihfj;M½ lu~ 2002&2010@2015

bl nkSjku varjkZ"Vªh; bLikr mRiknu lu~ 2002 esa
950 fefy;u Vu ls c<+dj lu~ 2006 esa 1251 fefy;u
Vu ds Lrj rd igq¡pdj lu~ 2007 eas 1351 fefy;u
Vu ds loksZPp Lrj rd igq¡p x;kA blds ckn foÜo
bLikr mRiknu esa dqN fxjkoV ntZ djrs gq, varjkZ"Vªh;
bLikr mRiknu lu~ 2008 eas 1329 fefy;u Vu rFkk
lu~ 2009 eas 1219 fefy;u Vu gh jg x;kA ysfdu
okf"kZd bLikr mRiknu o`f) nj dk;e j[krs gq, lu~
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2010 eas varjkZ"Vªh; bLikr mRiknu ,d ckj fQj
1350 fefy;u Vu ds Lrj rd igq¡pkA bl izdkj bl
vof/k eas okf"kZd bLikr mRiknu o`f) nj yxHkx 7&8
izfr'kr izfr o"kZ vk¡dh xbZA blds lkFk&lkFk lu~
2002 ls 2015 rd okf"kZd mRiknu o`f) nj yxHkx
3&4 izfr'kr izfro"kZ jgus dk vuqeku Hkh yxk;k x;k
gSA ,d vuqeku ds vuqlkj bLikr m|ksx dk orZeku
/kwe pj.k ¼cwe ihfj;M½ vktdy viuh pj.k lhek
ij gS vkSj lu~ 2015 rd varjkZ"Vªh; bLikr mRiknu
yxHkx 1700 fefy;u Vu ds Lrj rd igq¡pus dh
vk'kk gSA

bl nkSjku Hkkjr Hkh bLikr mRiknu ds ekeys esa
rhljk lcls cM+k ns'k cu x;k gSA baVjus'kuy vk;ju
,.M LVhy bafLVV~;wV ds vuqlkj] Hkkjr lu~ 2006 eas
vius 49-45 fefy;u Vu ldy bLikr mRiknu ds
cy ij nf{k.k dksfj;k dks ihNs NksM+dj foÜo esa
ik¡pok¡ lcls cM+k bLikr mRiknd ns'k cu x;k FkkA
vc lu~ 2008&09 eas 66-4 fefy;u Vu ds Lrj ls
c<+dj lu~ 2009&10 esa 72-8 fefy;u Vu ldy
bLikr mRiknu ds cy ij Hkkjr vesfjdk o :l dks
Hkh ihNs NksM+dj phu ¼izFke½ o tkiku ¼f}rh;½ ds
ckn foÜo esa rhljk lcls cM+k bLikr mRiknd ns'k
cu x;k gSA phu foÜo dk lcls cM+k bLikr mRiknd
ns'k gSA blds ckn tkiku] Hkkjr] vesfjdk] :l vkSj
nf{k.k dksfj;k dk LFkku vkrk gSA fiNys nks o"kks± ds
nkSjku Hkkjr us vesfjdk vkSj :l dks Hkh ihNs NksM+k
gSA

vo&lajpukRed {ks=ksa ds rsth ls gks jgs foLrkj ds
eísutj Hkkjr esa Hkh bLikr dh ekax csrgk'kk c<+h gS
vkSj blds pyrs bLikr ds mRiknu esa Hkh mYys[kuh;
rsth vkbZ gSA Hkkjr ljdkj }kjk yxk;s x;s ,d
vuqeku ds vuqlkj orZeku djksckjh o"kks±] lu~ 2010&11
rFkk lu~ 2011&12] ds nkSjku bLikr mRiknu esa vkSj
rsth vkus dh vk'kk gSA Hkkjr ljdkj ds bLikr
ea=ky; ds vuqlkj lu~ 2011&12 rd Hkkjr dh
bLikr mRiknu {kerk 120-85 fefy;u Vu rd gksus
dh vk'kk gSA vU; vusd uohu ifj;kstukvksa ds

vk/kkj ij gekjh bLikr mRiknu {kerk 293 fefy;u
Vu rd gks ldrh gSA Hkkjr dh fofHkUu izknsf'kd
ljdkjksa us 222 le>kSrksa ¼,e vks ;w½ ij gLrk{kj
fd;s gSa tks yxHkx 276 fefy;u Vu dh bLikr
mRiknu {kerk dh ;kstukvkas ls tqM+s FksA

foÜo Hkj ds vusd ns'kksa esa vkS|ksxhdj.k xfrfof/k;ksa esa
o`f) ds QyLo:i bLikr m|ksx Hkh rS;kj bLikr
mRiknksa dh fofHkUu Jsf.k;ksa dh ekax c<+us ds dkj.k
viuh pje lhek ij igq¡p jgk gSA bruh vf/kd o`f)
nj Hkh foÜo ds vf/kdrj ns'kksa esa] fo'ks"k :i ls phu
esa] ldy ?kjsyw mRiknu ¼thMhih½ eas ntZ dh xbZ
f}vadh; o`f) nj ds dkj.k jghA phu esa fofHkUu
fuekZ.k m|ksx vkSj tyiksr fuekZ.k m|ksx esa o`f) gksus
ds lkFk&lkFk fofHkUu vo&lajpukRed fuekZ.k
xfrfof/k;kas eas Hkh ,dne Rofjr o`f) gksus dk izeq[k
dkj.k ;gk¡ lu~ 2008 esa vk;ksftr vksyfEid [ksyksa ds
fy, vko';d fofHkUu fuekZ.k dk;Z rFkk cgqr cM+s
vkdkj vkSj {kerk ds Fkzh&xkstsZt ck¡/k dk fuekZ.k Hkh
izeq[k :i ls lfEefyr gSaA varjkZ"Vªh; bLikr mRiknu
ds lu~ 1950 ls lu~ 2015 rd ds rhu pj.kksa dk ,d
lkadsfrd fp=.k fp= 1 esa fn;k x;k gSA

fp= 1% lu~ 1950 ls lu~ 2015 ds e/; varjkZ"Vªh;

bLikr mRiknu ds rhu pj.kksa dk ,d lkadsfrd fp=.k
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baVjus'kuy vk;ju ,.M LVhy bafLVV~;wV rFkk esVy
cqysfVu }kjk ladfyr vk¡dM+ksa ds vk/kkj ij vk;ju
,.M LVhy LVsfVfLVDl C;wjks ¼vkbZ,l,lch½ }kjk
izdkf'kr viuh okf"kZd fjiksVZ ds vuqlkj lu~ 2006 eas
phu vius 418-8 fefy;u Vu okf"kZd bLikr mRiknu
ds lkFk foÜo esa igys LFkku ij] tkiku vius 116-2
fefy;u Vu okf"kZd bLikr mRiknu ds lkFk nwljs
LFkku ij] vesfjdk 98-5 fefy;u Vu okf"kZd bLikr
mRiknu ds lkFk rhljs LFkku ij] rFkk :l vius 70-
6 fefy;u Vu okf"kZd bLikr mRiknu ds lkFk pkSFks
LFkku ij fLFkr FkkA blh fjiksVZ ds vuqlkj lu~ 2006
eas Hkkjr vius 49-45 fefy;u Vu okf"kZd bLikr
mRiknu ds lkFk nf{k.k dksfj;k dks ihNs NksM+dj
foÜo eas ik¡poka lcls cM+k bLikr mRiknd ns'k cu
x;k FkkA

lu~ 2006 ds ckn vxys 3 o"kZ foÜo bLikr mRiknu
ds fy, cM+s Hk;adj mFky&iqFky Hkjs jgsA lu~ 2008
rd dsoy phu gh vius bLikr mRiknu esa 524-7
fefy;u Vu bLikr mRiknu rd o`f) djds igys
LFkku ij jgkA blh izdkj tkiku esa Hkh bLikr
mRiknu lu~ 2008 esa dsoy 76-6 fefy;u Vu rFkk
lu~ 2009 esa vkSj Hkh fxjdj dsoy 60-8 fefy;u Vu
gh jg x;kA vesfjdk eas Hkh bLikr mRiknu lu~ 2008
esa dsoy 97-5 fefy;u Vu rFkk lu~ 2009 esa dsoy
61-8 fefy;u Vu gh jg x;kA :l esa Hkh bLikr
mRiknu lu~ 2008 esa 35-4 fefy;u Vu rFkk lu~
2009 esa dsoy 27-5 fefy;u Vu gh jg x;kA

bu o"kks± esa ;wjksfi;u ;wfu;u] czkthy] vÝhdk] fefMy
bZLV ds lHkh ns'kksa eas bLikr mRiknu esa fxjkoV ntZ
dh xbZA lewps foÜo esa dsoy Hkkjr gh ,dek= ,slk
ns'kk jgk tgk¡ lu~ 2008 esa bLikr mRiknu c<+dj
52-6 fefy;u Vu gqvk tks lu~ 2009 esa vkSj Hkh
c<+dj 53-5 fefy;u Vu ds Lrj rd igqapkA bUgha
vkadM+ksa dks foÙk o"kZ ds vuqlkj ns[kus ij lu~ 2008&09
esa Hkkjr eas bLikr dk dqy mRiknu 66-4 fefy;u Vu
gqvk tks lu~ 2009&10 esa vkSj Hkh c<+dj 72-8 fefy;u

Vu rd igq¡p x;kA blds lkFk gh Hkkjr foÜo esa
rhljk lcls cM+k bLikr mRiknd ns'k cu x;kA
lewps fo'o ds lHkh ns'kksa eas foÙkh; o"kZ 2009&10 esa
bLikr dk dqy mRiknu 1350 fefy;u Vu ntZ
fd;k x;kA

;|fi phu vHkh Hkh foÜo dk lcls cM+k bLikr
mRiknd ns'k gS rFkkfi bu o"kks± esa tkiku esa Hkh
bLikr mRiknu esa o`f) ntZ dh xbZ( vkSj phu ds ckn
tkiku nwljs LFkku ij] Hkkjr rhljs LFkku ij] vesfjdk
pkSFks LFkku ij rFkk :l ikapos LFkku ij gSA KkrO;
gS fd o"kZ 2006 eas Hkkjr us nf{k.k dksfj;k dks ihNs
NksM+dj ikapoka LFkku vftZr fd;k FkkA fiNys nks o"kks±
ds nkSjku gh Hkkjr us bLikr mRiknu ds {ks= esa nksuksa
cM+s fodflr ns'kksa& vesfjdk o :l dks ihNs NksM+us
esa lQyrk ikbZ gSA

vkbZ,l,lch dh mijksä egRoiw.kZ okf"kZd fjiksVZ ds
vuqlkj lu~ 2006 eas fo'o ds cM+s bLikr mRikndksa
dh Ük`a[kyk eas Hkkjrh; ewy ds foÜo bLikr fuekZrk Jh
y{eh fuokl feÙky dh vklsZyj feÙky LVhy &vusd
ns'kksa eas fc[kjh NksVh cM+h bLikr bdkb;ksa ds lewg
feÙky LVhy }kjk ;wjksi dh ,d vxz.kh dEiuh vklsZyj
LVhy ds vf/kxzg.k ds mijkUr & vius 118 fefy;u
Vu ldy okf"kZd bLikr mRiknu ds lkFk igys
LFkku ij fLFkr gSA tkiku dh fuikWu LVhy vius 34
fefy;u Vu okf"kZd bLikr mRiknu ds lkFk nwljs
LFkku ij] tkiku dh gh ts,QbZ LVhy vius 32
fefy;u Vu okf"kZd bLikr mRiknu ds lkFk rhljs
LFkku ij] dksfj;k dh ikWLdks vius 31 fefy;u Vu
okf"kZd bLikr mRiknu ds lkFk pkSFks LFkku ij] rFkk
phu dh ckvks LVhy vius 26 fefy;u Vu okf"kZd
bLikr mRiknu ds lkFk ik¡pos LFkku ij fLFkr gSA

Hkkjr dh lcls iqjkuh ,oa vxz.kh bLikr dEiuh&
yxHkx 100 o"kZ iqjkuh&VkVk LVhy fczVsu dh dksjl
LVhy dEiuh ds vf/kxzgj.k ds mijkUr o"kZ 2006 esa
vius 24 fefy;u Vu okf"kZd bLikr mRiknu ds lkFk



14

eqDr f'k{kk tuojh&twu 2012

NBs LFkku ij vk igq¡ph gSA phu dh izeq[k bLikr
dEiuh vucu LVhy vius 23 fefy;u Vu okf"kZd
bLikr mRiknu ds lkFk lkrosa LFkku ij] phu dh gh
'kSaMkWUx vius 22 fefy;u Vu okf"kZd bLikr mRiknu
ds lkFk vkBosa LFkku ij] vesfjdk dh ;w,l LVhy
vius 21 fefy;u Vu okf"kZd bLikr mRiknu ds lkFk
uoas LFkku ij rFkk vesfjdk dh gh fudkWj LVhy vius
20 fefy;u Vu okf"kZd bLikr mRiknu ds lkFk nlosa
LFkku ij fLFkr gSA

Hkkjrh; m|ksx laxBu ,lkspSe ds ,d egRoiw.kZ
vkdyu ds vuqlkj o"kZ 2013 rd Hkkjr nqfu;k esa
bLikr dk nwljk lcls cM+k mRiknd ns'k cu tk,xkA
,lkspSe us bLikr mRiknu ds oSfÜod ifjn`'; dk
gokyk nsrs gq, dgk gS fd vxys 2 o"kks±Z eas ns'k esa
bLikr mRiknu 124 fefy;u Vu rd igq¡p tk,xkA
fQygky lu~ 2010&11 esa Hkkjr vius 80 fefy;u
Vu bLikr mRiknu ds lkFk phu] vesfjdk o tkiku
ds ckn pkSFks uacj ij gSA Hkkjr esa vo&lajpukRed

{ks= esa gks jgs rst fodkl ds dkj.k fiNys ,d n'kd
eas bLikr ekax 9-4 izfr'kr dh nj ls c<+h gSA vxys
dqN o"kks± eas blds 12 izfr'kr dh nj ls c<+us dk
vuqeku gSA bl izdkj o"kZ 2020 rd Hkkjr esa bLikr
mRiknu yxHkx 150 fefy;u Vu rd igq¡pus dh
vk'kk gSA Hkkjr ,oa foÜo eas rqyukRed bLikr mRiknu
ds vk¡dM+s rkfydk &1 eas fn;s x;s gSaA

rS;kj bLikr mRiknksa dh [kir
Hkkjr eas fofHkUu vo&lajpukRed fuekZ.k ds {ks=ksa ds
rsth ls gks jgs foLrkj ds eísutj bLikr dh ekax ,oa
mRiknu esa Hkh mYys[kuh; rsth vkbZ gSA Hkkjr ljdkj
ds vuqeku ds vuqlkj orZeku foÙkh; o"kZ ds nkSjku Hkh
bLikr mRiknu eas vkSj rsth vk ldrh gSA bLikr
mRiknu la;a=ksa dh LFkkiuk ds fy, vf/kd ls vf/kd
fons'kh fuos'k vkdf"kZr djus ds fy, Hkkjr ljdkj o
jkT; ljdkjksa us bl {ks= eas lq/kkj dh fn'kk esa
vko';d dne mBk;s gSaA lu~ 2005 eas izdkf'kr Hkkjr

rkfydk & 1

Hkkjr ,oa foÜo esa rqyukRed bLikr mRiknu ds vk¡dM+s

o"kZ Hkkjr esa bLikr mRiknu foÜo esa bLikr mRiknu

2004 32-6 1069-0

2005 45-8 1146-7

2006 49-45 1251-2

2007 53-1 1351-3

2008 57-8 1329-1

2008&09 66-4

2009 56-6 1219-7

2009&10 72-8

2010 66-8 1350-0

2010&11 80-0

lzksr% worldsteel.org
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ljdkj dh uohu bLikr uhfr ds vUrxZr o"kZ 2012
rd 124 fefy;u Vu okf"kZd bLikr mRiknu dk
y{; fu/kkZfjr fd;k gSA

Hkkjrh; vkS|ksfxd fodkl eas vk'kk ds vuq:i izxfr
gksus ij rS;kj xq.koÙkk;qä bLikr dh okLrfod
vUrfuZfgr cktkj ekax vlk/kkj.k :i ls cgqr vf/kd
gks ldrh gSA lu~ 1955 ls 1990 ds e/; rS;kj bLikr
dh [kir nj 5 fdyksxzke izfr O;fDr izfr o"kZ ls
c<+dj 12 fdyksxzke izfr O;fDr izfr o"kZ ds Lrj ij
rFkk 1997 eas 25 fdyksxzke izfr O;fä izfr o"kZ ds Lrj
ij rFkk lu~ 2006 eas 30 fdyksxzke izfr O;fDr izfr
o"kZ ds Lrj ij igqap dj vc lu~ 2011 esa dsoy 35
fdyksxzke izfr O;fDr izfr o"kZ ds Lrj rd gh igqap
ikbZ gSA bLikr m|ksx ds {ks= eas mRiknu o`f) ds
lkFk&lkFk ;g Hkh vko';d gksxk fd bLikr dh
[kir nj dks orZeku 35 fdyksxzke izfr O;fDr izfr
o"kZ ls c<+kdj de&ls&de 65&75 fdyksxzke izfr
O;fDr izfr o"kZ rd djus ds rhoz iz;kl fd;s tk;saA

;|fi vc lu~ 2011 rd Hkkjr esa rS;kj bLikr dh
orZeku [kir nj 35 fdyksxzke izfr O;fDr izfr o"kZ
rd igq¡p xbZ gS rFkkfi ;g foÜo dh orZeku vkSlr
bLikr [kir nj 200 fdyksxzke izfr O;fDr izfr o"kZ
ls cgqr gh de gSA nwljh vksj fodflr ns'kksa eas izfr
O;fDr bLikr [kir nj yxHkx 400 fdyksxzke izfr
O;fDr izfr o"kZ rd igqap pqdh gSA vk'p;Ztud :i
ls phu esa rS;kj bLikr dh [kir nj 400 fdyksxzke
izfr O;fä izfr o"kZ ls Hkh vf/kd rFkk nf{k.k dksfj;k
esa rS;kj bLikr dh [kir nj 1000 fdyksxzke izfr
O;fDr izfr o"kZ ls Hkh vf/kd vk¡dh xbZ gSA

Hkkjr esa rS;kj bLikr dh vf[ky Hkkjrh; [kir nj
ij ,d utj Mkysa rks mlds fujarj o`f) gksrs jgus
dh izo`fÙk Li"V ns[kh tk ldrh gSA izkFkfed vkSj
xzkeh.k {ks=kas esa bLikr dh [kir c<+kus ds vusd
volj lqyHk gSa vkSj muds vuqlkj vusd mik; Hkh
fd;s tk jgs gSaA fu%lansg Hkkjr esa bLikr dh ?kjsyw

[kir c<+kus dh foiqy laHkkouk,¡ gSa] ftuls bLikr
m|ksx Hkh izxfr ds ekxZ ij vxzlj gksrk jgsxkA
Hkkjrh; bLikr m|ksx esa rFkk vkS|ksxhdj.k ds vU;
vusd {ks=ksa esa fuEufyf[kr ldkjkRed ,oa n`f"Vxkspj
ifjorZu bLikr dh [kir nj eas o`f) ds lwpd gSa ,oa
bLikr m|ksx ds Lof.kZe Hkfo"; ds izrhd ekus tk
ldrs gSaA

1- vkfFkZd mnkjhdj.k ls izksRlkgu

2- bathfu;fjax m|fe;ksa esa vnE; mRlkg

3- bLikr mRiknu dh uohu rduhdh miyC/krk

4- bLikr mRiknu ,oa foi.ku dk HkweaMyhdj.k

5- vusd m|ksxksa esa laHkkfor fons'kh fuos'k

6- fons'kh eqnzk dh eqä ifjorZu'khyrk

7- futh {ks= eas vusd uohu bLikr la;a=kas dh laHkkouk

;|fi bLikr dh [kir nj eas o`f) djus ds fy,
Hkkjr ljdkj ,oa fofHkUu jkT; ljdkjas vusd mik;ksa
dh ?kks"k.kk dj jgh gSA vusd ubZ&ubZ vo&lajpukRed
ifj;kstukvksa dks LohÑfr iznku djds mueas rsth ls
dke djus ds funsZ'k fn;s tk jgs gSaA rFkkfi bLikr
dh [kir nj eas o`f) lqfuf'pr djus ds fy, ljdkj
ds vfrfjDr bLikr m|ksx dks Hkh vuqla/kku ,oa
fodkl ls ysdj HkaMkj.k] foi.ku ,oa forj.k ds {ks=
eas vusd vko';d mik; djus gksaxsA bu lc mik;kas
ds ckotwn Hkfo"; eas bLikr [kir nj esa o`f) eq[;r%
fuEufyf[kr dkj.kkas ij fuHkZj djsxh%

1- izfr O;fä jk"Vªh; vk; eas o`f)

2- xq.koÙkk;qä bLikr mRiknu dh miyC/krk

3- bLikr ewY;ksa esa deh ,oa fLFkjrk

4- vkS|ksxhdj.k ds vU; vusd {ks=ksa esa leqfpr izxfr

5- vo&lajpukRed {ks=ksa esa leqfpr izxfr

6- Hkou fuekZ.k {ks=ksa esa leqfpr izxfr
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7- bathfu;fjax fofuekZrk {ks=kas esa leqfpr izxfr

8- ;krk;kr ds {ks=kas esa leqfpr izxfr

9- Ñf"k rFkk xzkeh.k {ks=ksa esa leqfpr izxfr

Hkkjr esa bl le; rS;kj bLikr dh izR;{k ,oa vizR;{k
90 izfr'kr [kir dsoy 15 izfr'kr O;fä;ksa }kjk gh
dh tk jgh gSA Hkkjr ds xzkeh.k {ks=ksa esa rks bLikr dh
orZeku [kir nj dsoy 2 izfr'kr gh vkadh xbZ gSA
ckdh cps yxHkx 85 izfr'kr O;fä;ksa ds ,d Hkkx dks
bLikr [kir ds vfrfjDr nk;js esa ykus ls gh bLikr
dh [kir nj esa vk'kktud o`f) gksus dh laHkkouk gSA
bLikr dh ?kjsyw [kir nj esa o`f) ds mik; djus ds
vfrfjDr rS;kj bLikr ds fu;kZr eas o`f) dh Hkh
vlhe laHkkouk,¡ gSa] ftu ij fopkj djuk vko';d
gSA rS;kj bLikr mRiknksa ds fu;kZr esa o`f) lqfuf'pr
djus ds fy, ;g vR;ar vko';d gS fd ge uohu
rduhdh iz;ksx djds varjkZ"Vªh; ekud Lrj dh mPp
xq.koÙkk;qDr bLikr Jsf.k;ksa dk mRiknu lqfuf'pr
djsaA blds fy, fiNys dqNsd o"kks± ls vusd mik;
fd;s tk jgs gSa] ftuds vk'kktud ifj.kke Hkh ǹf"Vxkspj
gSaA

bLikr dk varjkZ"Vªh; foi.ku
chloha lnh ds vUr rd lewps foÜo esa ldy dPps
bLikr ¼ØwM LVhy½ dk mRiknu 1000 fefy;u Vu
izfro"kZ ds dhfrZeku Lrj ij igq¡p x;k Fkk] tks lu~
2006 esa c<+dj 1240 fefy;u Vu rFkk foÙk o"kZ
2009&10 esa 1350 fefy;u Vu ds fo'kky okf"kZd
bLikr mRiknu ds Lrj rd igq¡p x;k gSA bruh
fo'kky ek=k esa& 1350 fefy;u Vu izfro"kZ& ykSg
,oa bLikr mRiknu ds fy, nqfu;k Hkj ds bLikr
la;a=ksa eas yxHkx 4050 ls 5400 fefy;u Vu izfro"kZ
rd vko';d dPps eky&ykSg v;Ld] dksfdax dks;yk]
¶yDl vkfn dh [kir gksrh gS%&

mijksDr dPps bLikr esa fofHkUu la;kstdksa ¼,ykW;t½
ds fHkUu&fHkUu vuqikr esa feJ.k }kjk bLikr lqn`<+rk

,oa yphysiu ¼LVSªaUFk ,.M MfDVfyVh½ lfgr bLikr
dh vusd fof'k"V Jsf.k;ksa dk yxHkx 1100 fefy;u
Vu foØs; bLikr mRiknu fd;k x;kA bldk yxHkx
23 izfr'kr Hkkx&yxHkx 250 fefy;u Vu & izfro"kZ
varjkZ"Vªh; cktkj esa O;kikj }kjk foØ; fd;k tkrk
gSA

vkbZ,l,lch dh mijksä okf"kZd fjiksVZ ds vuqlkj gh
;|fi bl ldy varjkZ"Vªh; bLikr O;kikj eas Hkkjr
dh Hkkxhnkjh cgqr de] dsoy 2 izfr'kr Hkkx& yxHkx
5 fefy;u Vu & izfro"kZ rd gh lhfer gS] rFkkfi
orZeku ifjisz{; esa] izfrLi/kkZRed varjkZ"Vªh; eqä cktkj
esa foØ; gsrq] varjkZ"Vªh; ekud Lrj ds mPp
xq.koÙkk;qDr bLikr dk mRiknu ,oa foi.ku u dsoy
vfuok;Z gS cfYd jk"Vªh; fgr esa ykHknk;d vkSj
vko';d Hkh gSA

Lons'kh bLikr ds volj
tgk¡ ,d vksj rk s ns'k es a py jgs fofHkUu
vo&lajpukRed fuekZ.k] vkWVkseksckbYl vkSj ?kjsyw
mi;ksx ds vusd midj.kksa dh cktkj ekax dks ns[krs
gq, Lons'kh bLikr m|ksx dh xfrfof/k;ksa esa rsth vkus
dh laHkkouk gS] ogha nwljh vksj nqfu;k Hkj esa bLikr
dh fujarj c<+rh ekax vkSj bLikr ds nkeksa esa o`f)]
rS;kj bLikr mRikn fu;kZr dh n`f"V ls Hkkjrh;
bLikr fuekZrkvkas ds fy, ykHknk;d fl) gks jgh gSA
ysfdu varjkZ"Vªh; cktkjksa esa foØs; bLikr ds ewY;ksa esa
mrkj&p<+ko dk lkeuk djus ds fy, Hkkjrh; bLikr
m|ksx dks viuk lapkyu ykHk c<+kus ij fo'ks"k /;ku
nsuk gksxkA Hkkjrh; bLikr m|ksx vius lapkyu
ykHk] ykxr fu;a=.k] {kerk mi;ksx vkSj lapkyu
{kerk eas o`f) djds ,sls ewY; laof/kZr bLikr mRikn
rS;kj djs ftudh cM+s&cM+s foÜo cktkjkas esa vPNh
ekax gksA

varjkZ"Vªh; ewY;kadu ,tsUlh ¼bdk½ ds v/;;u ds
vuqlkj] Hkkjr ds ?kjsyw cktkj esa bLikr dh ekax
vo&lajpukRed fuekZ.k] vkWVkseksckbYl rFkk ?kjsyw
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mi;ksx ds vusd midj.k tSls fÝt] okf'kax e'khu]
vkfn m|ksxksa dh rsth ij fuHkZj gSA ;|fi bu {ks=ksa eas
o`f) vHkh dqN /kheh gSA rFkkfi blds rsth idM+us ds
vklkj gSaA bdk ds v/;;u ds vuqlkj vFkZO;OkLFkk esa
etcwrh vkus ds lkFk&lkFk bu {ks=ksa eas vkSj o`f) gksus
dh laHkkouk gS] ftlls fu'p; gh bLikr mRiknksa dh
ekax Hkh c<+sxh] fiNys dqNsd o"kks± ls Hkkjh ladV ls
tw> jgs Hkkjrh; bLikr m|ksx ds gkykr vc lq/kjus
dh vk'kk dh tk jgh gSA bldk ,d dkj.k tgk¡
fu;kZr cktkj esa lq/kkj ds pyrs fu;kZr dh fujarj
c<+rh laHkkouk,¡ gSa] ogha pkj cM+h bLikr daifu;ksa ds
dkWjiksjsV _.k iquxZBu ¼lhMhvkj½ ds vUrxZr C;kt
njksa esa deh gksus ls foÙkh; nsunkjh esa vkbZ deh dk
ykHk bLikr m|ksx dks feyk gSA nwljh vksj phu esa Hkh
bLikr dh [kir vkSj cktkj ekax esa Hkkjh o`f) ds
dkj.k fu;kZr ds ekspsZ ij csgrj laHkkouk,¡ Hkh bLikr
m|ksx esa lq/kkj ds fy, ,d cM+k dkj.k gSA

fiNys foÙk o"kZ esa Hkkjr ls yxHkx 50 yk[k Vu rS;kj
bLikr dk fu;kZr fd;k x;kA Hkkjrh; bLikr m|ksx
ds fy, fu;kZr cktkjkas esa usiky] fQyhihal] bVyh]

vesfjdk] vkfn] izeq[k :i ls lfEefyr gSaA bl fu;kZr
O;kikj esa VkVk LVhy] ftany LVhy] ,Llkj vkSj
bLikr lewg dh futh daifu;kas }kjk yxHkx 35 yk[k
Vu bLikr mRiknksa dk fu;kZr fd;k x;kA lkoZTkfud
{ks= dh daifu;ksa lsy rFkk vkj vkbZ ,y ,y]
fo'kk[kkirue~ }kjk yxHkx 15 yk[k Vu bLikr mRiknkas
dk fu;kZr fd;k x;kA ,d vkSj egRoiw.kZ ?kVukØe
ds vUrxZr fnlEcj 2010 esa ftany LVhy }kjk bLikr
lewg ds vf/kxzg.k ds mijkUr og vc lkoZtfud {ks=
dh lcls cM+h bLikr daiuh lsy ds ckn nwljs LFkku
ij vk x;k gSA fu;kZr dh vksj vf/kd /;ku nsus ls
Hkkjrh; bLikr m|ksx dks varjkZ"Vªh; cktkj esa vius
bLikr mRiknksa dh fcØh ,oa rnuqlkj bLikr ekax esa
o`f) ds fy, mik; djus dk ,d Lof.kZe volj
miyC/k gqvk gSA blds fy, bLikr m|ksx dks vius
mRiknksa dh xq.koÙkk esa lq/kkj djds mUgsa varjkZ"Vªh;
ekud Lrj rd ykuk gksxk rFkk ewY;ksa esa Hkh
izfrLi/kkZ ds vuqlkj rS;kj bLikr mRikn de ewY;kas
ij miHkksDrkvksa dks miyC/k djkus ds iz;kl djus
gksaxsA  �

vusd fo|kvksa dk v/;;u djds Hkh tks lekt ds
lkFk feydj vkpj.k;qDr thou O;rhr djuk ugh a
tkurs] os vKkuh gh le>s tk;saxsA

fr#oYyqoj ¼fr#dqjy&140½
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^ck;kseSfVªDl* 'kCn xzhd Hkk"kk ds 'kCnksa ^ck;ksl* rFkk
^esVªku* ls feydj cuk gS] ftleas ^ck;ksl* dk vFkZ
^thou* rFkk esVªku dk vFkZ gS ̂ ekiuk*A nwljs 'kCnksa eas
dgsa rks ck;kseSfVªDl thou dks ekius dh ,d rduhd
gSA oSKkfud Hkk"kk esa ck;kseSfVªDl ,d ,slh ;qfDr gS
ftlesa fdlh O;fDr fo'ks"k ds izek.khdj.k gsrq mldh
'kkjhfjd fØ;kRed rFkk O;ogkjkRed fo'ks"krkvksa dks
ewY;kafdr fd;k tkrk gSA 'kkjhfjd fØ;kRed fo'ks"krkvkas
esa gkFk dh vaxqfy;ksa ds fu'kku] gkFk dk ncko] vk¡[k
dh jsfVuk rFkk vkbfjl dh cukoV] psgjs dh cukoV]
Loj mPpkj.k iSVuZ vkfn lfEefyr gSa] tcfd O;kogkfjd
fo'ks"krkvkas eas gLrk{kj] Vkbfiax ¼Vad.k½ iSVuZ vkfn
lekfgr jgrs gSaA

bfrgkldkjksa ds vuqlkj] ck;kseSfVªDl dk loZizFke
mi;ksx phu eas 14oha lnh ds var eas fd;k tkrk FkkA
bfrgkldkj ^tkstkvks fn cjksl* ds vuqlkj phuh
O;kikjh cPpksa dh gFksyh rFkk iSjksa dh Nki dkxt ij
ys fy;k djrs Fks] ftlls os uotkr f'k'kqvkas dh
igpku lqfuf'pr dj ldsaA ik'pkR; ns'kks a esa
ck;kseSfVªDl dk iz;ksx 18oha lnh eas ^,aFkzksiksesfVªDl
flLVe* ds :i esa Ýkal esa vkjaHk gqvkA ;g izFke
oSKkfud fl)kUr Fkk] ftldk mi;ksx vijkf/k;ksa dks
idM+us esa fd;k tkrk FkkA ;g dkykarj esa ck;kseSfVªDl
ds :i esa LFkkfir gqvkA

vkt ck;kseSfVªDl dk {ks= vR;ar O;kid gks x;k gSA
;g lk/kkj.k vaxqyh Nki ls vkxs c<+dj dbZ 'kkjhfjd
rFkk O;kogkfjd ekiksa ds Lrj rd igqap x;k gSA
orZeku esa ck;kseSfVªDl dk iz;ksx dsoy vfHkfuèkkZj.k
¼vkbMsUVhfQds'ku½ rd lhfer u jgdj lqj{kk i)fr

ck;kseSfVªDl ds c<+rs dne
�MkW- nhid dksgyh

� MkW- nhid dksgyh] 5@104] foiqy [kaM] xkserh uxj] y[kuÅ&226010 ¼m-iz-½

¼flD;ksfjVh flLVe½ rFkk mlls dgha vf/kd Hkh fd;k
tkrk gSA ck;kseSfVªDl ds varxZr ekuo dks ^ikloMZ*
ds :i esa iz;ksx fd;k tkrk gSA ftl izdkj fdlh
daI;wVj eas dk;Z djus ls iwoZ viuk ikloMZ Mkyuk
iM+rk gS] mlh izdkj ck;kseSfVªDl izfof/k esa euq"; dh
'kkjhfjd rFkk O;ogkfjd fo'ks"krkvkas dk iz;ksx izkekf.kd
ikloMZ ds :i esa fd;k tkrk gS rkfd mldh fdlh
lkexzh dk nq#i;ksx u fd;k tk ldsA fo'o ds
vusd ns'kksa& czkthy] bVyh] dukMk] ;wukbVsM LVsV~l]
tkiku vkfn esa dbZ ljdkjh rFkk futh daifu;ksa }kjk
ck;kseSfVªDl dk iz;ksx lQyrkiwoZd fd;k tk jgk
gSA bu ns'kksa esa ck;kseSfVªDl dk mi;ksx ck;kseSfVªd
ikliksVZ] ck;kseSfVªd jk"Vªh; igpku i= ¼us'kuy
vkbMsfUVVh dkMZ½] Qsfl;y fjdkWfXu'ku flLVe vkfn
ds :i esa fd;k tkrk gSA

ck;kseSfVªDl dh dk;Ziz.kkyh esa ck;kseSfVªd fu"iknu
dks eq[;r% QkYl ,DlsIV jsV ¼,Q-,-vkj-½] QkYl
uku eSp ;k fjtsDV jsV ¼,Q-,u-vkj-½ rFkk QsY;ksj Vw
bujkWy jsV ¼,Q-Vh-vkbZ-½ ds :i eas O;Dr fd;k tk
ldrk gSA

ck;kseSfVªd rduhd ds varxZr ^ck;kseSfVªd LdSuj*]
^ck;kseSfVªd gSaM fjdXuh'ku flLVe* vkSj ^ck;kseSfVªd
LdSuj* vkfn midj.k lfEefyr gksrs gSaA ck;kseSfVªDl
rduhd }kjk dEI;wVjksa dh lqj{kk vkSj muds iz;ksx
dk izek.khdj.k lqfuf'pr fd;k tkrk gSA ck;kseSfVªDl
rduhd ;k dk;Zfof/k dks ,d mnkgj.k }kjk csgrj
le>k tk ldrk gSA ;Fkk] ,d O;fDr ?kj ij lqcg
vius dEI;wVj ij bZ&esy tkap djrk gS] rc og
vius dEI;wVj eas ;wtj use ;k ikloMZ Mkyus dh
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ctk; dh&cksMZ (Key board) ij ^ck;kseSfVªDl LdSuj*
ds le{k vius vaxwBs dk ncko Mkyrk gSA vaxwBs ds
ncko dks igpku dj flLVe ;g lqfuf'pr djrk gS
fd mldk iz;ksx djus okyk balku lgh O;fDr gSA
bl izdkj og daI;wVj ij vkxs vU; dk;Z dj ikrk
gSA

og O;fDr fo'ks"k tc ?kj ls vkWfQl gsrq viuh dkj
esa cSBrk gS rks pkch dk iz;ksx djus dh ctk; dkj esa
yxk gqvk ^ck;kseSfVªd LdSuj* ml O;fDr fo'ks"k ds
vaxwBs dh Nki dh tkap djds ;g lqfuf'pr djrk gS
fd dkj esa cSBus okyk O;fDr og Lo;a gh gSA

blds vfrfjDr] O;fDr ds dk;kZYk; eas yxh ̂ck;kseSfVªDl
gSaM fjdWXuh'ku fMokbl* }kjk ;g lqfuf'pr fd;k
tkrk gS fd lgh ,oa lacaf/kr O;fDr gh fcfYMax eas
izos'k dj ldsA ml O;fDr ds vkWfQl dEI;wVj esa
^ck;kseSfVªd okW;l fjdXuh'ku flLVe* dk iz;ksx fd;k
tkrk gS ftlds le{k og dqN ykbus cksyrk gSA rc
daI;wVj vkokt dks igpku dj mls vius usVodZ ij
dk;Z djus dh vuqefr iznku djrk gSA

nksigj eas yap djus gsrq O;fDr tc fudV ds jsLrjka
esa izos'k djrk gS] tgka yxk ̂ck;kseSfVªd Qsl fjdXuh'ku
dSejk* mls igpkudj mlds yap ds [kpZ dk fcy
Lo;eso rS;kj dj ysrk gSA vkWfQl ls ?kj vkrs le;
og O;fDr ,d ykbczsjh ls fdrkc ysrk gS fdarq ykbczsjh
esa ykbcszjh dkMZ dh ctk, ^ck;kseSfVªd jsfVuk LdSuj*
dh lgk;r ls og fdrkc ysdj ykbczsjh ls ckgj vk
tkrk gSA

bl izdkj ;g Li"V gS fd viuh igpku dh iqf"V
djus ds fy, gesa cgq/kk ftu fof/k;ksa ;Fkk& ;wtj use]
ikloMZ] flXuspj] pkfc;ka] ,-Vh-,e- ;k ØsfMV dkMZ
vkfn dk iz;ksx djuk iM+rk gS] ck;kseSfVªd izfof/k ;g
lqfuf'pr djrh gS fd ge vf/kd vklkuh ls vius
vaxksa ds mi;ksx ;Fkk&gkFk] vka[ksa] eqag dh cukoV]
fQaxj fizaVl vkfn dh lgk;rk ls viuh igpku dks
lR;kfir dj ldrs gSaA ck;kseSfVªDl ,slh lqfo/kk,a

iznku djus ds vfrfjDr vf/kd izHkkodkjh Hkh gSa] tSls
gekjs dkMks±] pkfc;kas ;k gLrk{kj vkfn dh rks udy
Hkh dh tk ldrh gS vkSj lkefxz;ksa dk nq#i;ksx Hkh
gks ldrk gS( fdarq] ck;kseSfVªd rduhd gesa bl izdkj
ds nq#i;ksx ls ,slh lqj{kk iznku djrh gS fd bl
rduhd ds varxZr iz;qDr gksus okyh 'kkjhfjd rFkk
O;ogkfjd fo'ks"krkvkas dh udy laHko ugha gksrhA

fons'kksa esa rks ck;kseSfVªDl rduhd dkQh izpfyr gks
pqdh gSA fdarq Hkkjr esa vc rd ek= dqN gh txgksa
ij bl rduhd dks viuk;k x;k gSA HkkHkk ijek.kq
vuqla/kku dsanz (BARC) esa bl izkS|ksfxdh dk bLrseky
fd;k tk jgk gSA blds varxZr gkFk dks tSfod
igpku ds :i esa bLrseky fd;k x;k gSA rduhd esa
gFksyh dks vaxwBs dh vksj ls ,d IysV ij j[kk tkrk
gS vkSj lhlhMh dSejk uk[kwuksa dh vksj ls gkFk dh
rLohj ysrk gSA ^best izkslsflax rduhd* ds ek/;e
ls uk[kwuksa dh vksj ls yh x;h gkFkksa dh nks vk;keh
rLohjksa dks dqN T;kferh; fLFkfr;ksa ls feyk;k tkrk
gSA ewy :i ls ;g ^ou&Vw&ou* uked ,slh i)fr
ij vk/kkfjr gS ftlesa tkap fd, tkus okys O;fDr ds
gkFk ds orZeku uewus dk feyku igys ls fd, x,
uewus ls fd;k tkrk gSA blds nks pj.k gSa& igyk
iath;u vkSj nwljk lR;kiuA iath;u pj.k esa uk[kwuksa
dh vksj ls gkFk dh vaxqfy;ksa ds dbZ nks vk;keh fp=
fy, tkrs gSaA bu nks vk;keh rLohjksa dh vU;
tkudkfj;ksa ds lkFk uewus ds rkSj ij j[kk tkrk gSA
bUgha rLohjksa ds ek/;e ls ml O;fDr dk fdlh
thfor uewus ls feyku fd;k tkrk gSA iath;u ds
le; gj O;fDr dks ,d O;fDrxr igpku la[;k
(PIN) vkoafVr dh tkrh gSaA lR;kiu ds le; O;fDr
dks viuk PIN Vkbi djuk iM+rk gS] ftlls mldk
fjdkMZ lkeus vk tkrk gSA

blds vfrfjDr] vktdy cu jgs ^vk/kkj* dkMZ esa Hkh
ck;kseSfVªd igpku fpUg tSls vk¡[k dh iqryh] maxfy;ksa
ds fu'kku] vaxwBs ds fu'kku vkfn fy, tkrs gSa ,oa
dkMZ ij vafdr fd, tkrs gSaA
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lkjka'kr%] ck;kseSfVªDl rduhd euq"; ds 'kkjhfjd
vaxksa dh cukoV rFkk mlds O;ogkj dk mi;ksx
djds mls ck;ks&ikloMZ ds :i esa iz;qDr djrh gS
rFkk daI;wVjksa ij dk;Z djus okyksa dks lqj{kk iznku
djrh gS rkfd mlds flLVe ij lqjf{kr MkVk (Data)

dk dksbZ vU; nq#i;ksx u dj ldsA bl izdkj
^lkbcj&Økbekas*dks jksdk tk ldrk gSA lkefjd egRo
o lqj{kk ls tqM+h tkudkfj;kas dks lqjf{kr j[kus rFkk

QksjsfUld Mh,u, VsDuksykWth dh lgk;rk ls vijkfèk;ksa
dks idM+us esa Hkh bl i)fr dk iz;ksx fd;k tk jgk
gSA

;gk¡ ij ;g Hkh mYys[kuh; gS fd ck;ksesfVªDl rduhd
tgka ,d vksj gekjs fy, mi;ksxh gS] ogha nwljh vksj
bl i)fr ls gekjh oS;fDrd xksiuh;rk ij iz'u&fpg~u
Hkh yx ldrk gSA blfy, bldk mi;ksx djus esa
lko/kkuh cjruk visf{kr gSA

�

vf/kdkj%

vf/kdkj [kksdj cSBs jguk] ;g egknq"deZ gSA

U;k;kFkZ vius ca/kq dks Hkh naM nsuk /keZ gSA

& eSFkyh'kj.k xqIr ¼t;nzFk c/k½

;ksX; O;Ld O;fDr dh Fkkrh
mls dksbZ u nsos]

rks mldk vf/kdkj] mls og
cyiwoZd ys ysosA

& eSFkyh'kj.k xqIr ¼}kij½
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orZeku le; esa tho txr dk Hkj.k iks"k.k djus
okyh /kjrh dh moZjk 'kfDr ?kV jgh gSA jklk;fud
[kkn ds va/kk/kq/k iz;ksx ls [kk|kUu] ikuh] pkjs vkSj
i`Foh esa fo"kSykiu c<+us ls isM+&ikS/kksa] tho&tUrqvksa
,oa euq";kas eas ubZ&ubZ chekfj;k¡ tUe ys jgh gSa( vkSj
buesa jksxksa ls cpus dh {kerk ?kV jgh gSA Qlyksa dh
fofo/krk ?kV jgh gS] Hkkstu esa iks"kd rRoksa dh deh gks
jgh gS] Hkkstu esa fofo/krk de gks jgh gSA xsgwa] pkoy
vkSj vkyw eq[; vkgkj jg x;s gSaA nkyksa dk mRiknu
de gksrk tk jgk gSA [kk|kUu jksx iSnk djus okys
curs tk jgs gSaA Hkkstu eas iks"kd rRoksa dh deh ,oa
ok;qe.My eas c<+rh gqbZ gkfudkjd xSlkas dk izHkko
lEiw.kZ izkf.k txr ds LokLF; ij iM+ jgk gSA rstkc
cuuk] jDrpki] ,ythZ] dSalj] xqnks± o yhoj ds jksx
c<+ jgs gSaA 'kjhj dh jksx izfrjks/kd {kerk ?kV jgh gSA
vR;f/kd tula[;k o`f) rFkk i;kZoj.k dh mis{kk
djus okyk fodkl dk jkLrk gesa egk fouk'k dh vksj
ys tk jgk gSA i`Foh yxkrkj xeZ gksrh tk jgh gSA
oSf'od rkieku c<+us ds dkj.k ekSleksa dh vfuf'prrk
c<+ xbZ gSA vc [ksrh] isM+&ikS/kksa] taxyksa] ,oa euq";ksa
dk vfLrRo Hkh [krjs esa iM+rk tk jgk gSA ikfjfLFkfrdh
ra= vlarqfyr gks jgk gSA /kjrh dk izkÑfrd lkSUn;Z
mtM+rk tk jgk gSA izkÑfrd vkinkvkas ,oa i;kZoj.k
fo?kVu dh vusd leL;kvksa ls tw>uk iM+ jgk gSA
Hkwty ds Lrj ds vf/kd ?kVus dh leL;k fpUrk dk
fo"k; cu x;k gSA fnu izfrfnu ikuh dk ladV c<+
jgk gSA euq"; us izÑfr dks uqdlku igq¡pk;k gSA
taxyksa dh va/kk/kaq/k dVkbZ] okguksa ls fudyrk gqvk
èkqvka ok;qeaMy dks iznwf"kr dj jgk gSA tgk¡ m|ksx&èkaèks
ufn;ksa esa fo"kSyk dpjk o xank ikuh cgk jgs gSa] ogk¡

izkÑfrd i;kZoj.k dk laj{k.k % gekjk nkf;Ro
�MkW- ujs'k dqekj

� MkW- ujs'k dqekj] ts&235] iVsy uxj ¼izFke½] xkft;kckn&201001

fodflr jk"Vª leqnz eas ijek.kq ijh{k.k djds mls
fo"kSyk cuk jgs gSaA izÑfr dk larqyu fcxM+us rFkk
c<+rs gq, oSf'od rkieku ds dkj.k igkM+ksa ij teh
cQZ rsth ls fia?ky jgh gS] ftlds QyLo:i Xysf'k;j
fi?ky jgs gSaA leqnz dk ty Lrj c<+ jgk gS ftldk
ifj.kke leqnz ds rV ij cls gq, 'kgjksa dks Hkqxruk
iM+ jgk gSA vkt O;fDr tkus vutkus esa izÑfr dk
fouk'k dj jgk gSA izÑfr gekjh j{kk djrh gSA
egkRek xka/kh us Bhd gh dgk Fkk] ^^izÑfr gj vkneh
dh t:jrksa dks iwjk dj ldrh gS ysfdu fdlh ,d
vkneh dk yksHk iwjk ugha dj ldrhA** vkt vko';drk
gS fd O;fDr izÑfr ds izfr vius ifo= laca/k dks
le>s] izÑfr dks cpkus ds fy, iz;kl djs] l`f"V vkSj
mlesa fopjus okys lHkh tho&tUrqvkas dh j{kk djs]
rFkk izÑfr }kjk jfpr laqnj l`f"V esa ijekRek ds
vlhe lkSUn;Z ds n'kZu djsA

xr o"kks± esa ok;q] ty] [ksrh] ckxokuh] vkSj LokLF; ij
iznw"k.k dk izHkko] jklk;fud [kkn o dhVuk'kd nokvkas
dk izHkko rFkk ekSle dk vlarqyu lw[ks o ck<+ ds
:i eas ifjyf{kr gksus yxk gSA /kjrh dh moZjrk de
gksus ds dkj.k [ksrh dh jh<+ VwV xbZ gSA ge feV~Vh
dks iznwf"kr djrs tk jgs gSaA

Hkkjr ds ikl fo'o dh lcls vf/kd Ñf"k ;ksX; Hkwfe
gS vkSj ftldh feV~Vh dh moZjrk Hkh vifjfer gS]
fdUrq geus viuh feV~Vh dks jklk;fud [kknksa ds
vaèkkèkqa/k iz;ksx ls [kjkc dj fn;k gSA Lora=rk izkfIr
ds mijkUr gfjr Økafr ds uke ij jklk;fud [kknksa
ds va/kk/kqa/k iz;ksx ds tky esa fdlku Q¡lrk pyk x;k
vkSj izkÑfrd [ksrh ds rjhdksa dks Hkwyrk x;kA vkt
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ge izÑfr ds fu;eksa dks rksM+ jgs gSaA i'kqvksa ds
xkscj&ew= ls thokèr cukus ij /;ku u nsdj cgqjk"Vªh;
dEifu;ksa ds jklk;fud mRiknksa ds iz;ksx dh vksj
fdlku vkdf"kZr gq, gSa] ftldk ifj.kke gS èkjrh dh
moZjk 'kfDr dk ?kVukA cgqr ls fdlkuksa dks [ksrh dh
U;wure vko';drkvksa dh iwfrZ ds fy;s dtZ ysuk
iM+rk gSA feV~Vh dh moZjdrk de gksrh tkus ds
dkj.k mRiknu ewY; ls dHkh dHkh ykxr ewY; Hkh
olwy ugha gks ikrkA dhVuk'kdksa ds iz;ksx ls tgjhyh
cuh /kjrh esa jksx mRiUu djus okys mRikn gekjh
cckZnh ds dkj.k cu jgs gSa ftldk ifj.kke gS fdlkuksa
}kjk dh tkus okyh vkRegR;k,aA

xr 50 o"kks± esa Hkwfexr ty ds nks frgkbZ ty HkaMkj
lekIr gks x, gSaA ty Lrj dkQh uhps tk jgk gSA
lkFk gh uhps ds ty esa vkS|ksfxd dkj[kkuksa dk ty
fefJr gks jgk gSA bl izdkj Hkwfexr ty esa gkfudkjd
rRoksa dh ek=k c<+ jgh gSA ikuh okys {ks=ksa eas ikuh ds

ladV ds dkj.k rkykcksa esa ikuh ugha igq¡p ikrkA
vkS|ksfxd {ks= rFkk ?kjksa esa xzkmaM okVj dk va/kk/kqa/k
nksgu gks jgk gS fdUrq jsu okVj gkosZfLVax dk dM+kbZ
ls ikyu ugha gks ik jgk gSA jklk;fud [kkn o
dhVuk'kd lw{e thok.kqvksa dks u"V dj jgs gSaA ikS/kksa
dks ftu rRoksa ¼ukbVªkstu dks NksM+dj½ dh vko';drk
gS] os lc /kjrh esa fo|eku gSaA fdUrq mUgsa isM+&ikS/ks
lh/ks ugha ys ikrsA i`Foh esa vusd izdkj ds lw{e
thok.kq mUgas [kkdj ikS/kksa dks miyC/k djkrs gSaA tSfod
[ksrh esa ,slh fof/k viukbZ tkrh gS ftlls lw{e
thok.kqvksa dh la[;k esa o`f) gks fdUrq jklk;fud [kkn
o dhVuk'kd nok,¡ bu thok.kqvksa dks iuius ugha
nsrhA /;ku jgs fd tSfod [ksrh dh mit Lokfn"V
gksrh gS vkSj tYnh [kjkc ugha gksrhA blls Hkwfe esa
cgqr vf/kd lq/kkj vkrk gSA vkt dh jklk;fud
[kkn ds iz;ksx ls dh xbZ [ksrh dh rqyuk esa ikuh Hkh
yxHkx vk/kk yxrk gSA mit dk nke Hkh vPNk
feyus ls [ksrh dk O;olk; ykHkizn cu tkrk gSA

izkÑfrd lalk/ku

lekIr u gksus okys lalk/ku

lkSj] ok;q] ty] izdk'k

lekIr gksus okys lalk/ku

[kfut rsy] i'kq] i{kh] feV~Vh]
tho&tUrq] dks;yk] ou

cpkdj j[ks tk ldus okys iw.kZ lekIr gksus okys

rsy] dks;yk ,oa oU; thoksa dh
vusd iztkfr;k¡

oU; tho

iqu% thfor gksus okys

ou] tho tarq] ikS/ks

nsj ls thfor gksus okys

tSls feV~Vh

thfor u jgus okys

[kfut] thok'e b±/ku
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i`Foh ij bu izkÑfrd lalk/kuksa dk forj.k ,oa mi;ksx
vleku gSA nksgu ds dkj.k rFkk c<+rh gqbZ tula[;k
ds dkj.k izkÑfrd lalk/kuksa ds Hk.Mkj esa deh vkbZ
gSA izkÑfrd lalk/kuksa ds va/kk/kqa/k mi;ksx ds dkj.k
buds HkaMkj dh ek=k izHkkfor gqbZ gSA vusd vfodflr
,oa fodkl'khy ns'k viuh izkFkfedrk dh iwfrZ ds
fy, budks csp nsrs gSaA vkt dh eq[; leL;k izkÑfrd
lalk/kuksa ds laj{k.k vkSj mudk mi;ksx gSA

izkÑfrd lalk/kuksa ds u"V gksus ds
dkj.k
ty dk vR;f/kd mi;ksx fd;k tk jgk gSA i`Fohxr
ty ds Hk.Mkjksa dks vuko';d :i ls [kkyh fd;k
tk jgk gSA oukas dh voS/k dVkbZ ds dkj.k ydM+h dk
b±/ku] QuhZpj vkfn ds :i esa iz;ksx fd;k tk jgk gSA
c<+rh gqbZ vkcknh ds dkj.k izkÑfrd lalk/kuksa dk
nksgu tkjh gSA

izkÑfrd i;kZoj.k ds Lrj ij lekèkku
• euq"; izÑfr dh rhu voLFkkvkas& inkFkkZoLFkk

¼feV~Vh] ty] ok;q½] izk.kkoLFkk ¼isM+&ikS/kks a½]
thokoLFkk ¼i'kq&i{kh½ ds lkFk ijLij iwjdrk
dk fuokZg djsa vkSj izkÑfrd inkFkks± dk Bhd
izdkj ls iz;ksx] laj{k.k ,oa lnqi;ksx lqfuf'pr
djsaA

• izkÑfrd leL;kvksa ds fy, iznw"k.k fu;a=.k gsrq
fodflr rduhdh dk iz;ksx fd;k tk,A

• izkÑfrd lalk/kuksa dk izfrcaf/kr iz;ksx fd;k tk,A

• oSdfYid ÅtkZ L=ksr ds fy, lkSj ÅtkZ] iou
ÅtkZ vkfn rduhdh fodflr dh tk,A

• i;kZoj.k dks ysdj lgefr;ksa dks fØ;kfUor fd;k
tk, rFkk ikfjfLFkfrdh ra= dks larqfyr j[kus
dk fujarj iz;kl fd;k tk,A

gjh [kkn ls tehu dks mRiknd cukuk
Hkwfe dh ?kVrh gqbZ mRiknu {kerk dks c<+kus esa gjh
[kkn cgqr vf/kd dkjxj fl) gksxhA gjh [kkn ls
ok;qeaMyh; ukbZVªkstu tehu esa tek gksrh gS vkSj
thoka'k inkFkks± dh ek=k feV~Vh esa c<+rh gS rFkk feV~Vh
dh lajpuk esa lq/kkj gksrk gSA iks"kd rRoksa dk laj{k.k
gksrk gS] [kjirokj de mRiUu gksrh gSA vr% gjh
[kkn ls /kjrh dks mRiknd cukus ds iz;kl fujarj
fd, tkus visf{kr gSaA

i;kZoj.k esa lq/kkj ds fy, iz;kl
i;kZoj.k dks larqfyr cuk, j[kuk ge lcdk nkf;Ro
gSA loZizFke ouksa ds dVko ,oa fouk'k dks jksddj ou
{ks= c<+k;k tk,] fujarj o`{kkjksi.k fd;k tk,A okguksa
esa Mhty] isVªksy ds LFkku ij lh-,u-th- (Compressed

Natural Gas) dk iz;ksx fd;k tk,A Dyksjks&¶yksjks
dkcZu dk mi;ksx lhfer fd;k tk,A [kkuk cukus ds
fy, ydM+h rFkk dks;ys ds LFkku ij ,y-ih-th-
(Liquified Petrolium Gas) dk iz;ksx fd;k tk,A
iznw"k.k dks jksddj rFkk ikfjfLFkfrdh lUrqyu cukdj
i;kZoj.k dh xq.koÙkk dks cuk;s j[kk tk ldrk gSA

i;kZoj.k izÑfr dh nsu gS vkSj izÑfr dk vuqie
migkj gSA vkt ekuo ls vis{kk gS fd og isM+&ikS/kksa
rFkk tho&tUrqvkas dk LokFkZo'k fouk'k u djs] izÑfr
ds fu;eksa ds fo#) dk;Z u djsA LoPN i;kZoj.k dk
egRo le>dj foÑr gksrs gq, i;kZoj.k dh jksdFkke
djs rFkk i;kZoj.k ds izfr laosnu'khy cusaA

�

lkfgR; euq"; dh 'kfDr&nqcZyrk] t;&ijkt;] gkl&vJq vkSj thou&e`R;q dh dFkk gSA

&egknsoh oekZ ¼lIri.kkZ] i`"B&11½
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Hkkjr tSls fo'kky ns'k esa 80 izfr'kr vkcknh [ksrh]
o"kkZ ds ikuh] nyny] ufn;ksa] dqvksa vkSj ugjksas ij
fuHkZj djrh gSA ue Hkwfe tSo fofo/krk laj{k.k ds fy,
egRoiw.kZ gSA ue Hkwfe cgqr lkjs foyqIr izk; thokas dk
fBdkuk gSA gekjs ns'k dh ikfjfLFkfrdh lqj{kk esa bu
ue Hkwfe;ksa dh vge Hkwfedk gSA [kk|kUuksa dh deh
vkSj tyok;q ifjorZu ds c<+rs [krjksa ds chp gesa ue
Hkwfe;ksa dks cpkus dh t:jr gS rkfd os viuh
ikfjfLFkfrdh Hkwfedk fuHkk ldsaA

fp= 1% ue Hkwfe;ka% vuks[kk ikfjLFkfrdh ra=

D;k gS ue Hkwfe
ue Hkwfe dk vFkZ gS ueh ;k nynyh {ks=A ue Hkwfe dh
feV~Vh >hy] unh] fo'kky rkykc ds fdukjs dk fgLlk
gksrk gS tgka Hkjiwj ueh ikbZ tkrh gSA blds dbZ ykHk
Hkh gSaA ue Hkwfe ty dks iznw"k.k ls eqDr cukrk gSA og
{ks= ue Hkwfe dgykrk gS ftldk lkjk ;k FkksM+k Hkkx
o"kZ Hkj ty ls Hkjk jgrk gSA ue Hkwfe /kjrh dh
Hkw&lrg ds yxHkx 6 izfr'kr Hkkx ij QSyh gqbZ gSA
ue Hkwfe esa >hyas] ukys] lksrk] rkykc vkSj izoky {ks=
'kkfey gksrs gSaA Hkkjr esa ue Hkwfe BaMs vkSj 'kq"d

ue Hkwfe tSo fofo/krk dk LoxZ
� uouhr dqekj xqIrk

bykdksa ls gksdj e/; Hkkjr ds dfVca/kh; ekulwuh
bykdkas vkSj nf{k.k ds ueh okys bykdksa rd QSyh gqbZ
gSA

izkÑfrd larqyu esa ue Hkwfe;ksa dh
Hkwfedk
ue Hkwfe;ka izkÑfrd larqyu dks cuk, j[kus esa vge
Hkwfedk fuHkkrh gSaA ck<+ fu;a=.k esa Hkh budh Hkwfedk
egRoiw.kZ gksrh gSA ue Hkwfe ryNV dk dke djrh gS
ftlls ck<+ tSlh foink esa deh vkrh gSA ue Hkwfe
'kq"d dky ds nkSjku ikuh dks lgts j[krh gS rFkk
ck<+ ds nkSjku ue Hkwfe;ka ikuh dk Lrj de cuk,
j[kus esa lgk;d gksrh gSA blds vykok ,sls le; esa
ue Hkwfe ikuh esa ekStwn ryNV vkSj iks"kd rRoksa dks
vius esa lek ysrh gS vkSj lh/ks unh esa tkus ls jksdrh
gSA bl izdkj >hy] rkykc ;k unh ds ikuh dh
xq.koRrk cuh jgrh gSA ue Hkwfe;ka tSofofo/krk dks
lqjf{kr j[krh gSA ue Hkwfe;ka 'khrdkyhu if{k;ksa vkSj
fofHkUu tho&tarqvksa dk vkJ; LFky gksrh gSaA fofHkUu
izdkj dh eNfy;ka vkSj tarqvksa ds iztuu ds fy, Hkh
;s mi;qDr gksrh gSaA ue Hkwfe;ka leqnzh rwQku vkSj
vkaèkh ds izHkko dks lgu djus dh  {kerk j[krh gSaA
leqnzh rVjs[kk dks fLFkj cuk, j[kus esa Hkh ue Hkwfe;ksa
dk egRoiw.kZ ;ksxnku gksrk gSA ;s leqnz }kjk gksus
okys dVko ls rVca/k dh j{kk djrh gSaA ueHkwfe;ksaa dk
dkcZu pØ esa fo’ks"k egRo gSA oSls rks ue Hkwfe;ka
dsoy 3&4 izfr’kr {ks= ij vkPNkfnr  gS ysfdu ;s
dkcZu dh 25&30 izfr’kr ek=k dks vo’kskf"kr djrh
gSaaA

� uouhr dqekj xqIrk] ifj;kstuk vf/kdkjh ¼,MwlsV½] foKku izlkj] foKku ,oa izkS|ksfxdh foHkkx] lh&24] dqrqc
   laLFkkfud {ks=] ubZ fnYyh&16] ngupta@vigyanprasar.gov.in
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vkfFkZd egRo
ue Hkwfe;ka vius vklikl clh ekuo cfLr;ksa ds fy,
tykou] Qy] ouLifr;ka] ikSf"Vd pkjk vkSj
tM+h&cwfV;ksa dks lzksr gksrh gSaA dey tks fd nqfu;k
ds dqN fo'ks"k laqnj Qwyksa esa ekuk tkrk gS] ue Hkwfe;ksa
esa gh mxrk gSA ue Hkwfe fofoèkrk ls ifjiw.kZ
ikfjfLFkfrra= dk |ksrd gSA ue Hkwfe;ksa esa c<+rk gqvk
i;ZVu vusd LFkkuksa ij vkfFkZd xfrfofèk;ksa dk vkèkkj
cu x;k gSA

Hkkjr esa ueHkwfe;ka
ue Hkwfe;ka Hkkjr ds dqy HkkSxksfyd {ks=Qy ds 4-63
izfr’kr {ks=Qy ij QSyh gqbZ gSa ;kuh dqy 15]26]000
oxZ fdyksehVj Hkwfe ijA buds vykok 2-25 oxZ
fdyksehVj {ks=Qy ls de vkdkj okyh djhc 5]55]557
NksVh&NksVh ue Hkwfe;kas dks Hkh fpfUgr fd;k x;k gSA
dqy ue Hkwfe;ksa esa ls 69-22 izfr'kr {ks= vkarfjd ue
Hkwfe;ka {ks= gSaA tcfd rVh; ue Hkwfe;ksaa dk izfr'kr
27-13 gSA NksVh ue Hkwfe;ksa }kjk vkPNkfnr {ks=Qy
dqy {ks=Qy dk 3-64 izfr'kr gSA gekjs ;gka >hysa]
gksn] rkykc] iks[kj vkfn ue Hkwfe;kas ds :i esa QSys
gq, gSaA gekjs ns'k esa nf{k.k izk;}hi esa mifLFkr ue
Hkwfe vfèkdrj ekuo fufeZr gSa ftUgsa ^;sjh* ;kuh gkSnh
dgrs gSaA ;g ;sjh ekuo vko';drkvksa ds fy, ty
miyCèk djkrh gSaA

ehBs ikuh dh >hysa
>hyksa dh iz.kkyh vius vkl&ikl iwjs thou dk
lapkj djrh gS vkSj ekuo thou esa bldh egRoiw.kZ
Hkwfedk gSA i`Foh ij ,d fof'k"V ikfjrU= dk |ksrd
gSA ehBs ikuh dh >hysa] ihus ds ikuh dk ,d egRoiw.kZ
lzksr gaSA My >hy] ykWdVd] ckjkikuh >hysa ehBs ty
dh >hy iz.kkyh dk gh mnkgj.k gSA

uedhu ikuh dh >hysa
uedhu ikuh dh >hysa Hkh thou dks ltkus esa mruh
gh l{ke gSa ftruh fd vU; dksbZ iz.kkyhA bldk ,d

izeq[k mnkgj.k fpydk >hy gS ftldk viuk ,d
fof'k"V ikfjra= gSA

fp= 2% vksfM’kk dh izfl) fpYdk >hy

ykWdVd >hy
ef.kiqj dh ykWdVd >hy ns'kh vkSj fons'kh lSykfu;ksa
ds fy, vkd"kZ.k dk dsUnz gSA bl >hy dks nqfu;k Hkj
esa viuh rjg dk vdsyk ̂ rSjrk oU; izk.kh fogkj* dk
ntkZ gkfly gSA ysfdu iznw"k.k ds pyrs vc blesa
gkfudkjd [kjirokj mx jgs gSaA ikfjfLFkfr; n`f"V
ls ;g >hy vR;ar egRoiw.kZ gSA bl >hy esa ,d
rSjrk ikS/kk mxrk gS ftls ^cqy yketkvks [kjirokj*
;k ^QqeM+h* dgrs gSaA ;g ikS/kk dsoy ;gha mxrk gS
vkSj dgha ughaA bl ikS/ks ij ,d fgj.k dh iztkfr
iyrh gS ftls fixeh gfj.k ¼laxkbZ½ dgk tkrk gSA
QqeM+h ikS/ks dh la[;k de gks tkus ls fixeh gfj.k
¼laxkbZ½ dh la[;k Hkh de gksus yxh gSA budh la[;k
vc 100 ls Hkh de jg xbZ gSA

fp= 3% ef.kiqj dh vuks[kh  ykWdVd >hy
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ue Hkwfe;ka gSa vla[; thoksa dk clsjk
ue Hkwfe;ka ikuh ds laj{k.k dk ,d izeq[k lzksr gSaA bu
ue Hkwfe;ksa ij fo'ks"k ekSle esa dbZ i{kh vkrs gSaA
if{k;ksa dk dyjo vkSj jax :i ges'kk ls i{kh fugkjdksa
dks bu ue Hkwfe;ksa dh vksj vkdf"kZr djrs jgs gSaA ;s
ue Hkwfe;ka tSo fofo/krk ds ekeys esa cgqr /kuh gksrh
gSaA Hkjriqj fLFkr dsÅyknso i{kh fogkj] dbZ izoklh
if{k;ksa dk ilanhnk LFky gSA BaM dk ekSle i{kh
fugkjdksa ds fy, lokZf/kd jksekapdkjh gksrk gSA blh
ekSle esa fons'kksa ls vk, gq, izoklh i{kh] ufn;ksa] >hyksa
vkSj ue Hkwfe;ksa ds vklikl Msjk Mkys gksrs gSaA ,sls esa
dksbZ Hkh tho izseh mu n`';kas ls lgstuk pkgsxk tc
izÑfr dh laqnjrk ds izrhd i{kh vkdk'k esa dykckft;ka
fn[kkrs gSaA

if{k;ksa vkSj ekuo ds e/; ,d vVwV laca/k gS tks fd
HkkSxksfyd lhekvksa ls ijs gSA rHkh rks vusd i{kh
gtkjksa fdyksehVj dh ;k=k r; dj ,d ns'k ls nwljs
ns'k dh izokl ;k=k,a djrs gSaA bl izdkj i{kh fofHkUu
ns'kksa ds fj'rksa dks u;h igpku nsrs gSa tks I;kj&eksgCcr
vkSj Lusg dh Mksj ls ca/kh gqbZ gSA Hkkjr esa ges'kk
izoklh if{k;ksa dk esgeku dh rjg Lokxr djus dh
laLÑfr jgh gSA ftls gesa fujarj vkxs c<+kuk gS rkfd
izÑfr ds laqnj if{k;ksa ds ek/;e ls iwjs fo'o ds
ukxfjdksa ds e/; Hkh izse Hkkouk dk izlkj gks ldsA

fp= 4% tSofofo/krk ls le`) ue Hkwfe {ks=

[krjs esa gSa ue Hkwfe;ka
orZeku esa Hkkjr dh cgqr lh ue Hkwfe;kas ds Hkfo"; ij
ladV ds ckny eaMjk jgs gSaA ue Hkwfe;ka iznw"k.k ds
dkj.k ladV esa gSaA rsth ls c<+rs daØhV ds taxy]
m|ksx] 'kgjhdj.k ds fy, tyxzg.k {ks= ls NsM+Nkuh]
gtkjkas Vu jsrs dk teko vkSj Ñf"k jlk;uksa ds tgjhys
ikuh dk vk feyuk ue Hkwfe;ksa dh cckZnh ds dqN
eq[; dkj.k gSaA

Hkkjr esa ,sls dbZ mnkgj.k ekStwn gSa tgka ue Hkwfe;kas
dh cckZnh ds lkFk gh taxyh tkuojksa ;k ikS/kksa ij
ladV eaMjk jgk gSA mRrj izns'k] if'pe caxky ds
nynyh {ks= esa ^nynyh fgj.k* ik;k tkrk gSA ;g
fgj.k Hkh de gks jgk gSA bl iztkfr ds fgj.kksa dh
la[;k yxHkx ,d gtkj cph gSA blh izdkj rjkbZ
okys {ks=ksa esa ikbZ tkus okyh fQf'kax dSV ;kuh ePNhekj
fcYyh ij Hkh cqjk vlj iM+ jgk gSA blds lkFk gh
xqtjkr ds dPN {ks= esa taxyh x/kk Hkh [krjs esa gSA

vle ds dkthjaxk vkSj ekuo nynyh; {ks=ksa ls tqM+k
,d lhax okyk Hkkjrh; xSaM+k Hkh foyqIrizk; izkf.k;ksa
dh Js.kh esa 'kkfey gSA blh izdkj vusd ,sls tho tks
ue Hkwfe;ksa ls tqM+s gq, gSa ladV eas gSa tSls vksVj]
xSatsfVd MkWfYQu] Mwjksax] ,f'k;kbZ tyh; HkSl vkfnA

ue Hkwfe;ka izoklh if{k;ksa dh iukgLFkyh ds :i esa
fo[;kr gSaSA ,sls {ks= iV~V 'kh"kZ jktgal] iudkSvk]
ck;lZ okWpkMZ] vksLizs] bafM;u fLdEej] ';ke xnZuh
cxqyk] laxejejh Vhy] caxkyh ¶yksjhdku vkfn if{k;ksa
dh euilan LFky gSaA

jsaxus okys tho tSls leqnzh dNqvk] ?kfM+;ky] exjePN]
tSrwuh fjMyh vkSj tyh; ekWuhVj ij Hkh ueHkwfe;ksa ds
iznwf"kr gksus ds dkj.k ladV eaMjk jgk gSA thoksa ds
vfrfjDr dqN ouLifr;ka Hkh ue Hkwfe ds ladV ls
izHkkfor gks jgh gSaA
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fp= 5% ue Hkwfe;ksa ij eaMjkrk iznw"k.k dk
[krjk

ue Hkwfe;ksa ds laj{k.k ds iz;kl
cgqr lh ouLifr] ljhl`i] if{k;ksa vkSj tutkfr;kas
vkfn dh fuokl LFkyh ;g ue Hkwfe;ka c<+rs gq,
iznw"k.k] fcxM+rh gqbZ tyok;q] fodkl ds nq"ifj.kkeksa
vkfn ds dkj.k viuk Lo:i [kksrh tk jgh gSa A

Hkkjr esa ue Hkwfe ds laj{k.k ds fy, i;kZoj.k
ea=ky; }kjk 1987 ls ,d dk;ZØe pyk;k tk
jgk gSA bl dk;ZØe ds varxZr vHkh rd 15 jkT;ksa
esa 27 ue Hkwfe {ks= fpfUg~r fd, x, gSaA buds varxZr
iatkc esa datyh vkSj fgjds] mM+hlk esa fpYdk] ef.kiqj
esa ykWdVd] paMhx<+ esa lq[kuk vkSj fgekpy esa js.kqdk
{ks= gSaA bu txgksa esa laj{k.k vkSj muds ckjs esa
tkx#drk ykus dk iz;kl fd, tk jgs gSaaA blds
vykok dsoyknso jk"Vªh; m|ku] lqUnjou] eukl vkSj

dkthjaxk dks ̂ varjkZ"Vªh; fojklr* dk ntkZ fn;k x;k
gSA bu {ks=ksa esa ns'k&fons'k ds esgeku i{kh vkrs gSaA
blfy, budks cpkus ds fy, varjkZ"Vªh; Lrj ij
iz;kl fd, tk jgs gSaA

2 Qjojh 1971 dks 70 jk"Vªksa us ue Hkwfe;ksa ij ,d
lEesyu bZjku ds jkelkj 'kgj esa cqyk;kA dSfLi;u
lkxj ds rV ij jkelkj le>kSrs ij gLrk{kj fd,
x, vkSj i;kZoj.k dh <ky dh rjg dke esa vkrs bu
ueHkwfe;ksa dks cpkus ds ok;ns fy, x,A 21 fnlcaj
1975 ls ;g laf/k ykxw gqbZA Hkkjr us bl le>kSrs ij
1981 esa gLrk{kj fd, vkSj ;gka ds dsoy 25 ue
Hkwfe;ksa dks jkelkj lajf{kr ue Hkwfe dk ntkZ gkfly
gSA mM+hlk dh fpydk >hy vkSj jktLFkku dk dsoyknso
jk"Vªh; ikdZ jkelkj ds rgr lajf{kr gksus okys igys
nks ue Hkwfe FksA Hkkjr dk lcls cM+k jkelj lkbV
Hkhecan&dksy osVyaSM ¼1512-5½ dsjy esa gSA

ue Hkwfe;ksa ds laj{k.k ds varjkZ"Vªh; le>kSrs ^jkelkj
laf/k* us bl o"kZ 41 osa lky esa izos'k fd;k gSA ;g
lafèk ue Hkwfe;ksa ds laj{k.k ds fy, jk"Vªh; Lrj ij
;kstukvksa ds fuekZ.k ,oa varjkZ"Vªh; lg;ksx dh jkg
lq>krh gS rkfd ue Hkwfe;ksa dk laj{k.k vkSj muds
lalk/kuksa dk foosdiw.kZ mi;ksx gks ldsA ;gka foosdiw.kZ
mi;ksx ls vk'k; ml ikfjfLFkfr {ks= dk /kkj.kh;
fodkl fd, tkus ls lacaf/kr gSA lu~ 1971 esa vfLrRo
esa vkbZ ;g laf/k ns'kksa dh lhekvksa ls ijs iwjs HkkSxksfyd
{ks=ksa ij ykxw gksrh gSA

�

esjs fy, lR; ls ijs dksbZ /keZ ugha gS] vkSj vfgalk

ls c<+dj dksbZ ije dÙkZO; ugha gSA

& egkRek xk¡/kh ¼xk¡/kh lsok la?k lEesyu]

lkoyh 3 ekpZ 1936½
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Har Gobind Khorana’s work helped unravel the
genetic code and explain how proteins are made.
He discovered a process that is fundamental to
life. Khorana and his team established that the
biological language, common to all living
organism, is spelled out in three-letter words "
each set of nucleotides coding for a specific amino
acid. Khorana was awarded Nobel Prize in 1968

jointly with Robert
William Holley (1922-
1993) and Marshall
Warren Nirenberg (1927-)
"for their interpretation of
the genetic code and its
function in protein
synthesis." Khorana was

Har Gobind Khorana

The chemical biologist who played a crucial role in
deciphering the genetic code

� Dr. Subodh Mahanti

"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 value in establishing the ‘genetic code
word dictionary’. This refers to 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 Institute of Technology, where, by 1976,
his team had made a second gene, which (unlike the first) was capable of functioning in a living cell.
Such work has far-reaching possibilities, bringing scientists a step nearer to understanding gene action.
The future could see artificial genes being used to make valuable proteins (e.g., insulin) and perhaps to
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 years in
many countries, progressed step-by-step from the chemistry of the constituent purines, pyrimidines and
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 internucleotidic 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 is also about this
time the hypothesis that linear sequence of nucleotides in DNA specifies the linear sequence of amino
acids in proteins was born.

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

� Dr. Subodh Mahanti, Scientist F, Vigyan Prasar, A-50, Institutional Area, Sector-62, Noida-201307,
E-mail: smahanti@vigyanprasar.gov.in (Reproduced with thanks from Vigyan Prasar, Dream 2047, Feb. 2012,
Vol. 14, No. 5)

Har Gobind Khorana
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Vladimir Prelog

Marshall Warren
Nirenberg

the first scientist to
synthesise ligonucleotides.
Khorana’s researches led to
the establishment of genetic
engineering as a new 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.

One of Khorana’s
colleagues at the
Massachusetts Institute of
Technology Uttam L. Raj
Bhandary wrote: "As a
mentor, Khorana set high
standards. He was loyal to
the people who helped
him and to the institutions
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. He loved music, swimming and
long walks, and had a curiosity that lasted until
the end." Khorana gave lot of thought before
selecting a research problem. The difficulty or the
time needed to solve a problem did not really
bother Khorana as long as it was of fundamental
importance. An oft quoted statement made by
Khorana was: "If you want to get far, you have to
travel alone."

Khorana was born on 9 January 1922 (it has been
reported that 9th January is his official date of
birth, but his exact date of birth is not known) in
a small village Raipur, Punjab (now in Pakistan).
His father 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 was under a tree in his
village where the local teacher conducted open
classes. He later attended D.A.V. High School in
Multan, Punjab. In school, he was greatly
influenced by one of his teachers, Ratan Lal. He
was awarded a government scholarship for higher
studies. He studied chemistry in the Punjab
University, Lahore from where he obtained a BSc
degree in 1943 and an MSc degree in 1945.

In 1945, a Government of
India Fellowship made it
possible for Khorana to
go to England where he
studied for PhD degree at
the University of
Liverpool under the
supervision of Roger J. S.
Beer. After doing his
PhD, Khorana went to the
Swiss Federal Institute of
Technology (Eidgenossische Tecnische
Hochschule or ETH) in Zurich, where he worked
as postdoctoral research student for 11 months
on alkaloid chemistry with Vladimir Prelog. It
may be noted that Prelog was awarded the Nobel
Prize in Chemistry in 1975 "for his work 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 his scientific career. Khorana was greatly
influenced by Prelog. Acknowledging his debt to
Prelog Khorana said in his Nobel Lecture,
"Fortunately, I was accepted by Professor V.
Prelog of the Eidgenossische Technische

Robert William Holley



Open Learning  January-June 2012

30

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." His stay at Zurich was very important
for another reason. It was at Zurich that Khorana
met his wife Esther Elizabeth Sibler. Commenting
on the role played by his wife in his life, Khorana
wrote: "Esther brought a consistent sense of
purpose in my life at a time when, after six years’
absence from the country of my birth, I felt out of
place everywhere and at home nowhere."

After a brief period in
India, Khorana returned
to England in 1949 on
receiving a fellowship to
work in the Cambridge
University, where he
spent two years. At
Cambridge, Khorana
worked with Alexander
Robertus Todd (1907-
1997), who fired his
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
Columbia Research Council’s Organic Chemistry
Section in the University of British Columbia. For
Khorana it was a great opportunity in his
professional career because he could have his own
laboratory. Recalling Khorana’s telling how he
accepted the position at Vancouver, Uttam
RajBhandary, Wolfe Professor of Molecular
Biology at MIT and a colleague of Khorana said:
"Gobind was so excited that he was going to start
a lab of his own. He looked 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. Khorana jointly with his colleague
John G. Moffat developed a process for
synthesising acetyl coenzyme A, an essential
molecule involved in biochemical processing of
proteins, fats and carbohydrates within the human
body.

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 James D.
Watson and Francis H. C. Crick in 1953 and other
experiments conducted by scientists like the
MacLeod-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
was how DNA directed the
making of proteins, or
what role RNA had in this
processes. As we know 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 (ribose in case of RNA and deoxyribose in
case of DNA), a purine or pyrimydine base. There
are four bases adenosine (A), guanine (G),
cytosine (C), thymine (T), uracil (U).

Alexander Robertus
Todd

James D. Watson



January-June 2012 Open Learning

31

Francis H. C. Crick

Nirenberg started the
work at the National
Institute of Health in
Bethesda in 1958 that
culminated in
deciphering the genetic
code in which 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 (triplets) each coded for
a specific amino acid and that through the
operation of this genetic code amino acids are
aligned in right order to form proteins. However,
there are 64 possible 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
this RNA molecule consisted entirely of the amino
acid phenylalanine. This clearly demonstrated that
UUU must code for phenylalanine.

The first 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
polynucleotides it was not possible to pair a given
codon with a given amino acid or, in other words,
to identify which codon corresponds to which
particular amino acid. This problem was solved
by Khorana, who developed 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, the two major tasks
which faced the chemists were 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 a mononucleotide
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 groups in 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) as Alfred 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 aqueous
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 gene from any of a number 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 bodies including that of US National
Academy of Sciences and American Academy of
Arts and Sciences. Khorana was a member 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 the American Chemical Society (1974),
Gairdner Foundation Annual Award, Toronto,
Canada (1980), Paul Kayser International Award
of Merit in Retina Research (1987), National
Medal of Science of USA (1987), MIT School of
Science Distinguished Service Award (2000), H.
K. Firodia Award 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.

Khorana died on 9 November, 2011 in Concord,
Massachusetts at the age of 89.

References

1. Khorana, H. Gobind, Nucleic acid synthesis in the study
of the genetic code, Nobel Lecture, 12 December 1968.

2. Burma, D. P., Music of life: Development of Molecular
Biology: A Personal Account, New Delhi: Vigyan
Prasar, 2004.

3. Raj Bhandary, Uttam L., Har Gobind Khorana (1922-
2011), Nature 480, 322 (15 December 2011).

4. Chambers Biographical Dictionary (Centenary
Edition), New York: Chambers Harrap Publishers Ltd.,
1997.

5. The Cambridge Dictionary of Scientists, Cambridge:
Cambridge University Press, 2003.

6. A Dictionary of Scientists, Oxford: Oxford University
Press, 1999.

7. Hinduja Foundation Encyclopaedia of Nobel Laureates
(1901-1987), Delhi: Konarak Publishers Pvt Ltd, 1968.

8. 100 Years with Nobel Laureates, New Delhi:
Encyclopaedia Britannica (India) Pvt Ltd & I. K.
International Pvt. Ltd, 2001.

9. Morange, Michel, A History of Molecular Biology,
New Delhi: Oxford University Press, 1998.

10. Available sources on the Internet.

(This article is a popular presentation of important
points on the life and work of Har Gobind Khorana
available in the existing literature. The idea is to inspire
the younger generation to know more about Khorana.
The author has given the sources consulted for writing this
article. However, the sources on the Internet are numerous
and so they have not been individually listed. The author is
grateful to all those authors whose works have contributed
to writing of this article.)



January-June 2012 Open Learning

33

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. Majority of farmers (75 per cent) are
small and marginal (<1 hectare) and they still 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 sources to
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
fertilizers and could help in meeting the food 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 have to switch
over to integrated nutrient management which
refers to use of mineral fertilizers in 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; as a result the NPK consumption ratio in
the country has become 8:5:1 as against the
optimal ratio of 4:2:1.

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 are important bio-fertilizers. Studies
carried out at research institutes as well as on
cultivator’s fields in 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 are the carrier based inoculants containing
efficient strains of specific microorganisms
(mainly bacterial used by farmers for 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, Cyanobacteria and Mycorrhizae.

Significance of Bio-fertilizers

Bio-fertilizers are known to play a number of vital
roles in soil fertility, crop productivity and
production in agriculture as they are eco-friendly.
Some of the important functions or roles of bio-
fertilizers in agriculture are as follows:

Biofertilizers for Sustainable Soil Health and
Productivity

� Dr. K.K. Yadav

� Dr. K.K. Yadav, Department of Soil and Water Engineering, College of Technology and Engineering, MPUAT,

Udaipur (Rajasthan) 313001
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� Bio-fertilizers can at best minimize the use
of chemical fertilizers not exceeding 40-50
kg N/ha under 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
development, vegetative growth and nitrogen
fixation.

� They supplement chemical fertilizers for
meeting the integrated nutrient demand of the
crops.

� Various bio-fertilizers (e.g. Rhizobium BGA,
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 several organic acids and under
optimum conditions they can solubilize /
mobilize about 30-50 kg P

2
O

5
/ha due to 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 nutrients in soil
and thus sustaining the agricultural production
and farming system.

� They are cheaper, pollution free and
renewable energy sources.

� They improve physical properties of 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 algae 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 rice fields in tropical regions.

� Azotobacter inoculants when 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 as follows:

Bio-fertilizer

Nitrogen fixing Phosphate mobilizing
bio-fertilizer bio-fertilizer

For legumes For cereals Phosphate solubilisers Phosphate
Rhizobium Azospirillum Bacillus VA-mycorrhiza

Azotobacter Pseudomonas
Azolla, BGA Aspergillus

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 to form an AM symbiosis has been lost in
about 10% of plants, and is completely absent in
families, such as Chenopodiaceae and
Brassicaceae. VAM possess special structures
known as Vesicles and arbuscles. VAM symbiosis
increases the phosphorus and micronutrient
uptake and growth of their plant host, in addition
to tolerance of drought, salinity and resistance to
plant pathogens. Phosphorus is the primary
nutrient and limiting factor for growth because it
is immobile in soil, it is important component of
phospholipids and nucleic acids in plants.

Symbiotic Organisms

These organisms are Vesicular Arbuscular

Mycorrhiza (VAM) fungi and Rhizobium bactera.

The mycorrhiza literally means fungus-root

(Mykes = fungus, rhiza = roots) association.

Mycorrhiza is a symbiotic 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, whereas the fungus provides nutrients and

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 intra cellular structures they

form once inside the plant root. So far seven types
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Free Living Organisms

The important free living organisms that can fix
atmospheric nitrogen are blue green algae (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’s fields for subsequent application.

Blue-green Algae (BGA)

Several species of blue-green algae can fix

Rhizobium species enter the roots of host plants
and form nodules on the root 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 the form of aspergine and to some
extent as gluatamine. Rhizobium species suitable
for different crops are multiplied on a peat base
in laboratories. This inoculum can be applied as
seed treatment, soil treatment and soil application
but the seed treatment is the best way to apply
this biofertilizer.

Table 1: Method and rate of VAM application

Crops Method of Application Quantity Required

Vegetables Soil treatment 100 g/sqm

Polybag raised Crops Soil treatment 5-10 g/pocket

Fruit Trees Soil treatment 100-200 g/tree

Rhizobium is 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. phaseoli Kidney bean (Phoseolus)

R. lupine Lupinus. Ornithopus

R. japonicum Sobean (Glycine)

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

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

Separate group Bengalgram (gram)
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atmospheric nitrogen. The most important species
are Anabaena and Nostoc. The amount 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  is a prerequisite for the growth of blue—
green algae. It can grow at a temperature range
of 25oC to 45oC. Bright sunshine increases the
growth rate while rains and cloudiness slows
growth rate. It grows well in a pH range of 7 to 8
and in soils with high organic matter.

Blue-green algaue inoculum is multiplied in iron
trays of 2 m × 2 m × 0.25 m size. These trays are
lined with polythene sheet. Each tray is filled with
20 kg of soil and 400 gm of super phosphate.
Blue-green algae inoculum is sprinkled in the tray
and water is let in. Standing water of 5 to 10 cms
is maintained continuously. Within a week, a thick
algal scum is formed. At this stage, water is
drained out and soil is allowed to dry. The dried
flakes of blue-green algae are collected and stored
for application in the main field. Blue-green algae
inoculum is applied after transplantation of rice
crop in the main field. The inoculum required is
10 kg/ha. For higher nitrogen fixation, 3 to 4 t/ha
of farmyard manure and 200 kg/ha of
superphosphate are applied.

Azotobacter and Azospirillum

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

seedling dip or by soil application. The inoculum
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. Azospirillum inoculums are
used for sorghum.

Conclusion

It has been proved that chemical fertilizers
are not only polluting soil but are also
creating nutritional imbalance and
destroying the fertility of the soil in a long
run. To maintain soil health, it is essential
to include the bio-fertilizers in 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 are reliable for almost
every field crop. Bio-fertilizers are not just
easily approachable by the Indian farmers
but are also good sources in 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
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French diet is high
in animal fats and
low in fibre.
However, there is no
high incidence of
arteriosclerosis and
cardiac disease,
which would be
expected from such a
diet. This ‘French
Paradox’ is
attributed to the fact
that the French also
consume large
quantities of red wine, rich in 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 data and basic research now
link chronic diseases (cardiovascular disease,
diabetes, cancer) to nutrition. We now know
that certain vitamins, micronutrients, fat, fibre and
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,

Healthy Diet: Concept Change from Adequacy to
Optimal Diet

� 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
were being developed for taste, appearance, value,
and convenience of the consumer. But now, a host
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 terms have 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 affects its host in a targeted
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

� Dr. K. Srinivasan, Chief Scientist, Department of Biochemistry and Nutrition, Central Food Technological Re-
search Institute, Mysore-570020 (Karnataka).
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properties over and above their nutritional
value. The Japanese definition of ‘Functional
food’ is any food that has a positive impact on an
individual’s health, physical performance or state
of mind, in addition to its nutritive values. The
functionality can include: prevention and recovery
from a specific disease, enhancement of
immunity, control of physical and mental 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. The health benefits targeted from
functional foods include reducing blood
cholesterol, reducing hypertension, anti-
cancer, anti-diabetic, tumour suppression,
probiotic, etc.

The concept that natural components in many
foods and herbs could have a beneficial effect
on human health, in fact, forms the basis of
‘Ayurveda’ - the indigenous 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, especially of
plant origin. The history of human civilization is
replete with different cultures identifying foods
and other natural products that could correct
disease states or maintain health. Functional
ingredients are available abundantly in
natural foods such as vegetables, fruits, cereals,
nuts, milk and milk-based products. The
antioxidants form the largest category of naturally
occurring protective agents and they include
carotenoids, copherols, ascorbic acid, trace
mineral - selenium and diverse groups of non-
nutrient phytochemicals including polyphenols,
flavonoids, terpenoids, isothiocyanates, etc. The
ingredients, which make a food functional, 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 enzymes of human gut. Physiological
roles of fibre in 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 cholesterol, (5)
Reducing the post-prandial rise in blood glucose,
(6) Preventing diverticular diseases, (7) Softening
of stools through 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 also been shown
to enhance the insulin receptor binding and
improve glycaemic response (i.e., increasing
peripheral tissue insulin sensitivity). Ingestion of
fibre suppresses energy intake by inducing satiety
(by virtue of their bulking and viscosity producing
capabilities). Dietary fibre that forms viscous
dispersions when 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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insoluble fibre fraction (cellulose, hemicellulose
and lignins), increased fecal water, and increase
in bacterial mass caused by soluble fibre (gums,
mucilages and 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 changes in 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
in fructo-oligosaccharides. Their consumption is
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
bifidobacteria in the intestines. 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 cholesterol by 20-50 mg/dl. This
reduction is attributed to increased population of
bifidobacterium Lactobacillus acidophilus, which
assimilates cholesterol in vitro. Human and
animal studies have shown that consumption of
fructo-oligosaccharides stimulate 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
effective against S. typhosa, S. aurens and E.coli
through secretion of antimicrobial compounds.

Polyunsaturated fatty acids

The major omega-3-fatty acids are a-linolenic acid
(ALA), eicosa pentaenoic acid (EPA) and docosa
hexaenoic acid (DHA). ALA is found 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 acids are: anti-
thrombotic effect (decreased arteriosclerosis),
decreasing blood cholesterol level, blood
triglyceride lowering, anti-inflammatory response
and anticancer activity.

Carotenoids: These lipid soluble compounds
responsible for 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 correlations 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 contributions to 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 free radical
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 aqueous
antioxidant, which scavenges water-soluble
superoxides and hydroxyl radicals. Vitamin C has
also been reported to function as a chain-breaking
antioxidant in lipid peroxidation. These

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

in the body’s detoxification system. This element
has strong antioxidative property and plays a role
in preventing carcinogenesis as well as lowering
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.
Phenols are responsible for majority 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 are their 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
cruciferous vegetables (Cabbage, brussel sprouts,
kale, broccoli, cauliflower, and spinach). They
have been reported to induce Phase-I and Phase-
II hepatic enzymes. Indoles possess
chemopreventive activity especially for hormonal
cancers such as breast cancer, through
deactivation/ detoxification of cancer producing
chemicals.

Isothiocyanates: Isothiocyanates are also found
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-II enzymes to
detoxify carcinogens.

Allylic sulfur compounds: These are responsible
for the typical odor of Allium vegetables -
garlic, onion, chives, etc. Allylic sulfur
compounds which exhibit chemopreventive
qualities and a decrease in CVD include: diallyl
sulfide, diallyl disulfide, diallyl polysulfide, and
S-allyl cysteine. These phytochemicals have been
reported to prevent the formation of nitrosamines.
Allylic sulfur compounds competitively prevent
the formation of nitrosamines. Garlic contains
60% diallyl disulfide, 14% diallyl sulfide, 6% allyl
propyl sulfide. Chemopreventive mechanism of
allylic sulfides is through modulation of Phase-I

and Phase-II 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-I
and Phase-II hepatic enzymes in rats. D-limonene
has also been successfully used as a dissolving
agent for gallstones in humans.

Phytic acid and saponins: Phytic acid present
in legumes oil seeds, cereal bran is known to
reduce blood glucose response to starchy foods.
It is also known to lower blood cholesterol. 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 (due to 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 aroma or 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 the flavour and
aroma of food, spices are long recognized to
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possess several 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
applications in the indigenous system of medicine
in India. Several beneficial physiological effects
of spices have now been experimentally
documented which suggest that the use of these
food adjuncts extend beyond taste and flavour.
The components of spices responsible for the
quality attributes have been designated as active
principles, and in many instances they are also
responsible for the health beneficial effects of
spices.

The digestive stimulant action of spices is
probably the most common experience. Spices
like ginger, mint, ajowan and garlic are used as
ingredients of pharmacological preparations for
digestive disorders. Extensive animal studies have
revealed that many spices (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 a major role in fat digestion and absorption.
Several spices are also evidenced to stimulate
the activity of digestive enzymes of pancreas,
particularly lipase and terminal digestive
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 glucose tolerance in 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

in them, which cause direct or indirect stimulation
of insulin secretion by the pancreas. In addition,
they may also have insulin-sparing action by
protecting from sulfhydryl inactivation.
Nephropathy is a common complication in
chronic diabetes. Dietary curcumin and onion
have been shown to ameliorate kidney lesions in
streptozotocin diabetic rats. Hypocholesterolemic
effects as also their ability to lower the extent of
lipid peroxidation under diabetic condition are
implicated in the amelioration of renal lesions.
Capsaicin, the pungent principle of red chilies,
has been shown to be useful in diabetic
nephropathy.

Fenugreek, garlic, onion, turmeric and red pepper
are found to be effective as hypocholesterolemics
under various conditions of experimentally
induced hypercholesterolemia! 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
gallstones in animals maintained on a lithogenic
diet. Animal studies to examine the efficacy of
these dietary spices in regressing the preformed
cholesterol gallstones have revealed significant
regression by these spices.

Studies with several in vitro systems as well as
in vivo animal studies have revealed that spice
principles curcumin (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 as anti-inflammatory in several studies.
Both in vitro and in vivo animal experiments have
documented the anti-inflammatory potential of
spice principles curcumin, capsaicin and eugenol.
Animal studies have revealed that curcumin and
capsaicin also lower the incidence and severity
of arthritis and also delay the onset of adjuvant
induced arthritis. Turmeric/ curcumin, garlic/
its sulfur compounds have been shown to be
antimutagenic in several experimental
systems. Animal studies involving experimental
induction of tumour of specific tissues have
revealed significant reduction of the incidence 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
more than one health beneficial property and that
there is a possibility of synergy among them in
their action, a spiced diet is likely to make life
not only more ‘spicy’ but more healthy also.

Lactice 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
undesirable ones. Prebiotic compounds that have
been used for specific growth enhancement of

resident intestinal bifidobacteria include N-
acetylglucosamine, galctosamine, liver extract,
milk glycoproteins, lactoferrin, lactu-Iose, lactitol,
raffinose, stachyose, and galacto-
oligosaccharides. Probiotics are live
microorganisms, which when administered to
humans, favourably influence the intestinal
microflora, which is reflected in improvement of
health. Lactic acid bacteria have been regarded
as probiotics, and are believed to have an ability
to colonize the intestinal tract and perhaps exclude
colonization by pathogenic microflora. The
effects attributed to consumption of Lactobacillus
consist of Immune enhancement, preventing
intestinal disorders and reducing viral diarrhea.
Several benefits emerge from bifidobacteria since
they produce from the fermentation of
carbohydrates acetic and lactic acids that lower
faecal pH. The increased acidity and colonization
of bifidobacteria reduce the colony of other
pathogenic bacteria producing toxic metabolites
and detrimental enzymes. This leads to a number
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
nutrients and vitamins, improvement of lactose
tolerance, degradation of nitrosamines,
absorption of calcium.

In summary, there is abundant scientific
evidence which indicates that certain naturally
occurring non-nutritive, and some nutritive,
chemical substances of fruits, vegetables,
grains, nuts, tea and seeds may prevent or
reduce the risk of some chronic diseases, such
as various cancers  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.
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Table 1: Medicinal properties of spices recognized for a long time

Fig. 1: Summary of multiple health effects of spices

DIGESTIVE STIMULANT
(Many spices)

ANTIMICROBIAL
(Turmeric, Asafoetida,

Garlic)

ANTI-DIABETIC
(Fenugreek, Garlic, Onion,

Turmeric)

ANTI-MUTAGENIC ANTI-
CANCER

(Turmeric, Garlic, Ginger)

ANTIOXIDANT
(Turmeric, Clove, Garlic,

Onion, Chilli)

ANTI-INFLAMMATORY
(Turmeric, Chilli, Garlic)

CHOLESTEROL
LOWERING

(Garlic, Onion, Fenugreek,
Turmeric, Chilli)

ANTI-LITHOGENIC
(Turmeric, Garlic, Onion,

Chilli, Fenugreek)
SPICES
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Angina, commonly refers to pain or heaviness in
chest on exertion or during emotionally upset
situation. Chest discomfort is produced by
insufficient supply of oxygen to heart muscles.
Similar situation can arise in brain leading 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 diseases is increasing
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

This is most 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 squeezing,
crushing, gripping band like feeling in the chest.
The pain may radiate to neck and throat into jaws
and  or down arms to wrist. Usually 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. Anginal 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 traffic jams
for long time and sexual intercourse can also

Anginal Chest Pain
� Dr. J.L. Agarwal

� Dr. J.L. Agarwal, Prof. & Head, Physiology, SIMS, Hapur.
    3, Gyanlok, Mayur Vihar, Shastri Nagar, Meerut (U.P.) 250004

cause anginal attacks. Even attacks can occur
when lying or sleeping and seeing some exciting
or horrible dream etc. Pain is relieved by taking
rest or by taking anti-anginal drugs like glycerol
trinitrate (sorbitrate). ECG is generally 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 while taking
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
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nutrients to heart muscles because of deposition
of cholesterol in the interior of coronary arteries.
This process is called atherosclerosis. The
coronary arteries become narrow and less elastic;
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 angina pain). Severity of attack
depends on the extent of atherosclerosis. Change
in coronary arteries can be detected by
angiography or/ and Thallium scanning.

ANGINA WITH NORMAL
CORONARY ARTHRIES

Sometime angina attacks occur even when the
arteries are normal. This condition 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 angina attack but may
not have typical chest pain. The attack can occur
usually 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 angina is 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
situation is called  “Ischemia”. Muscle contracting
under deficit of oxygen produces chemicals like
Adenosina, lactic acid etc., which causes pain, or
anginal attack.

The blood supply to heart muscles can decrease
due to atherosclerosis which makes blood vessels
narrow and less elastic. Blood flow to heart
muscles can also decrease if a blood clot partially
blocks the coronary arteries leading to angina. If
blood supply is totally cut off due to total block
of coronary arteries, the area of heart muscle
supplied by blocked artery becomes dead 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
arteries due to known or unknown causes (variant
angina).

Angina is more likely to occur in obese, heavy
smokers, women consuming oral contraceptive
pills, persons leading sedentary life full 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

Angina is serous disease. The patient should not
neglect his disease, and should have a full medical
check up to confirm whether he is really suffering
from angina and to know the severity of angina
and its causes. Blood tests for hemoglobin, lipid
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profile, glucose level, 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 angina and its
severity. If the test is normal then the person is
not suffering from angina and 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 area in left ventricle
can be located. Lastly the patient may require
angiography to know the sites and severity of
narrowed or blocked arteries.

MANAGEMENT

Angina is related to life style. The patient has to
change his life style, avoid risk factors and 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 changing the  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 its intake.

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

labour jobs like air traffic controller, pilot, heavy
vehicle driver etc.

The patient can travel but must keep adequate
drugs with him. If travelling by air, he must inform
the airlines about his disease. 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
in exercise in 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 the life style and by taking
regular treatment.

The patient must take regular treatment. During
attack, one should consume glycerol trinities
(GTN). When pain is relieved, 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 save the life.

Angina is a serious disease, one should not loose
hope for life. With advancements in medical
science, many options are available. If the patient
changes his life style and takes regular treatment,
he can live almost normal life for long.
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Medicinal Value of Garlic

Garlic (allium salvum) is widely used in cooking
and as medicine since ancient times. Hippocrates,
father of modern medicines, had recommended
it for dog and snake bites. Researches have shown
that garlic possesses disinfectant, antiseptic,
antimicrobial, anti-Platelet properties. According
to Charak Samhita, garlic has diuretic property.
It is an excellent heart tonic and can provide relief
from various rhematic pains. It is found that odour
omitted from body after garlic consumption scares
the mosquitoes and keep them away.

Garlic can reduce the serum cholesterol, LDL-
cholesterol (bad cholesterol), and increases the
HDL-cholesterol (good cholesterol). It reduces the
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 also 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 reduces the cholesterol level by about 10%.
It also prevents the aggression of platelets; so risk
of clot formation inside the vessels is reduced 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
in women. It is effective for 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
like indigestion, 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 its medicinal uses. But it is better to use garlic
in its natural form, raw or along 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 - 6.3 gm

Fats - 0.1 gm

Fibers - 0.8 gm

Carbohydrates - 29.8 gm

Energy - 145 kcal

Calcium - 30 mg

Iron - 1.2 mg

Vitamin Thiamine - 0.06 mg

Vitamin Riboflavin - 0.23 mg

Niacin - 0.9 mg

Vitamin - 13 mg

�
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Character has very important place in life. It forms
the basis of human aspirations. It is remarked,
“When wealth is lost nothing is lost, 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 contacts are 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) Habit theory

b) Factor theory

c) Social function theory

a) Habit theory: According to this theory, habits
are the determining factors of character.
Habits give rise to traits and qualities but this
theory is not acceptable because habits, traits
and qualities change with time and space.
They have relative importance.

b) Factor theory: According to this theory,
character is the sum total of certain factors. It
lays stress on those factors which determine
the character. These factors include stability,
co-ordination, force of inspiration,
sentiments, ideas and values of life. This
theory, in fact, neglects the creative power and
intelligence of man.

Role of Education in Development of Character
� Dr. Naresh Kumar Sachdeva

� Dr. Naresh Kumar Sachdeva, Lecturer in Sociology, DIET, Sonepat.
    Res. H.No. 271, Model Town, Sonepat-131001 (Haryana) Mob.: 09416701158

c) Social function theory: This theory lays
stress on the activities of the individual that
may be evaluated. According to this theory,
character is a sort 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. His mind does not wander when he sees
outward glamour.

• Reliability: Reliability is one of the special
qualities of good character. We can rely on a
person who is having good character. On the
other side, we cannot rely on a person who is
not of good character. Hence character plays
an important role in determining the integrity
of a person. So, in order to be reliable in the
society, one should be of good character.

• Discipline: Discipline in life is essential for
getting success in life. Discipline means doing
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 in life is very important to
make our place prestigious, precious and
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valuable. Doing our duty honestly gives us
self satisfaction. A man with self satisfaction
is an important and valuable person.

• Truthfulness: One should be truthful to his
duty, work, family, and society. Truthfulness
in a person 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-operation is very essential
to get desired goal in life. Without co-
operation, no work may be possible. It is due
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) tries to help every citizen to progress
in life. So it is desirable that every citizen
should have high sense of nationalism.

• Simple living and high thinking: A man of
good character believes in simple living and
high thinking. A man of simple life generally
don’t come across problems in life. 75% of
the problems in life are due to human beings
themselves. When an American laughed on
Swami Vivekananda on his dress, Swami
Vivekananda replied, “In your country tailor
makes a man but in our country character
makes a man.

• Persistence in action: Persistence in action
is another trait of good character. A man with
good character generally does not postpone
any work. He never leaves any work
incomplete.

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

• Conscientiousness: Conscientiousness is an
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. He discharges his responsibility
even in critical situations.

Factors which influence character
development

Factors which influence character are:

a) Physical factors

b) Intellectual factors

c) Social factors

d) Religious factors

e) Other factors

(a) Physical factors: Health, Nutrition and
Climate etc., influence character formation.
It is said  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
others have remarked that an intelligent child
is more truthful, 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 individu1. If the
environment of home and school is unhealthy,
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 sure to have a good influence
on the character of the child.
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(d) Religious factors: 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,
social sentiments, heredity, environment and
surroundings influence character
development.

Role of Education in Character
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) Examples and 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
sense rather than in artificial sense. Everything
that a teacher does in presence of his pupils
contributes directly or indirectly to their
character. So character of the teacher must be
good. Children follow examples of teachers
because examples are better than percepts.

b) Presenting moral ideals: The teacher 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
examples of great religious leaders and heroes
to enable them to imbibe their ideals. Teachers
should encourage children to read biographies
of great men as also religious books.
Discussion about moral problems should be
arranged. This will help children to
incorporate certain qualities or virtues in 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
activities like mass prayer, morning assembly,
talk by eminent persons and by actually living
in the situations. Games and sports are helpful
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 helpful in developing healthy moral
sentiments in 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 social 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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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 (lARI),
Pusa, New Delhi, declared the genome sequence
of pigeon pea. Pigeon pea cell has 11 pairs of
chromosomes and 858 lac base pairs are found in
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 scientists belong 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 this team Dr. Tilak R. Sharma from IARI, 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, the word genome means
“I become, I am born, to come into being”. The
Oxford Dictionary suggests the name to be a blend
of the words gene and chromosome. Through
genome sequencing, scientists identify 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.

Indian Scientists Sequenced the Genome of Pigeon Pea
� Manish Mohan Gore

� Manish Mohan Gore, Jr. Scientific Officer, Vigyan Prasar,  Deptt. of Science and Technoiogy, A-50, Institutional
    Area, Sector-62, Noida - 201 309 (U.P.), India

It is speculated that health care professionals, 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—
the order of Adenine (As), Cytocine (Cs), Guanine
(Gs), and Thymine (Ts) that make up an
organism’s DNA. The human genome is made
up of over 3 billion of these genetic letters.

Today, DNA sequencing on a large scale-the scale
necessary for ambitious projects such as
sequencing 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 sequence is still very much in
code. In a sense, a genome sequence is simply 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 is also in 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
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scattered between and even within sentences. The
genome is “written” in a far less familiar
language, multiplying the difficulties involved in
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 the genome are coordinated? That is, they
have to figure out what those letters of the genome
sequence mean.

Why the Genome Sequencing is so
important?

Sequencing the genome is an important step
towards understanding it. At the very 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 scientists are just 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 genes work together to direct the growth,
development and maintenance of an entire
organism.

Finally, genes account for less than 25 percent
of the DNA in the genome and so knowing the
entire genome sequence will help scientists study
the parts of the genome outside the genes. This
includes the regulatory regions that control how
genes are turned on and off, as well as long 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 a time.

So instead, scientists must break the genome
into small pieces, sequence the pieces, and then
reassemble them in the proper order to arrive
at the sequence of the whole genome.

Much of the work involved in sequencing lies
in putting together this giant biological jigsaw
puzzle.

There are two approaches to the task of cutting
up the genome and putting it back together again.
One strategy, known as the “clone-by-clone”
approach, involves first breaking the genome up
into relatively large chunks, called clones,
about 150,000 base pairs (bp) long. Scientists use
genome mapping techniques (discussed in
further detail later) to figure out where in the
genome each clone belongs. Next they cut each
clone into smaller, overlapping pieces the right
size for sequencing—about 500 BP each. Finally,
they sequence the pieces and use the overlaps to
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 the pieces into the full
genome sequence. Both approaches have already
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 the human genome was done using
both approaches.
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Pigeon pea or Red Gram is an important food
legume of the Indian 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. This pea is also known as tropical green
pea, toor dal or arhar dal. It belongs to 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 one is 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 bicolour), pearl millet
(Pennisetium glaucum), or maize (Zea mays), 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 pea plays an important role in food and
nutritional security because it is a rich source
of proteins, minerals and 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. Its leaves
and seed husks are used as animal feed. Symbiotic
bacteria (Bradyrhizobium) colonizing root
nodules of pigeon pea fix atmospheric nitrogen
up to 40 kg/ha in a cropping season and its deep
root system improves soil structures and organic
matter. Pigeon pea is unique among the legume
crops as it is a woody shrub. Therefore its stem
and branches are used for firewood, fencing,
thatch and making baskets by the rural population.

How Genome Sequence of Pigeon Pea
is Important?

This path breaking achievement will be helpful
in the development of new disease and drought
resistant varieties of this legume. India has a
great demand of pigeon pea and for this reason
we import this regularly from Myanmar who
is the second largest producer of pigeon pea. The
farming of this legume 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 tons annually 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
prices of pulses. Genome sequencing of Pigeon
pea has revealed the genetic book of this pulse.
This will assist plant breeders in being able to
breed resistant and high yielding varieties. This
is very good for the Indian farmers as well as for
common man.

�












