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lEiknd dh est ls

vk'p;Z ls Hkj tkrk Fkk eSa] tc cpiu esa] vius xk¡o esa jkr ds le; vkleku esa 
lSdM+ksa fVefVekrs rkjksa ds fofLer dj nsus okys utkjs dks ns[krk FkkA eq>s rc Hkh 
foLe; gksrk Fkk tc jlk;ufoKku ds f'k{kd rRoksa ds oxhZdj.k dks vkorZ lkj.kh 
esa fn[kkrs FksA vkSj vkt Hkh eSa fofLer jg tkrk gw¡ tc Hkh ekuo 'kjhj ds çR;sd 
vax] Ård vkSj dksf'kdk ds dke djus dh tfVyrkvksa vkSj ckjhfd;ksa ds ckjs esa 
dqN vkSj u;k tkuus dks feyrk gSA çk—frd lalkj dks ns[kdj gksus okys foLe; 
us ,slh dbZ oSKkfud [kkstksa dk jkLrk fufeZr fd;k gS ftUgksaus nqfu;k dks cnydj 
j[k fn;kA foLe;] oSKkfud fetkt dk ,d vR;ko';d va“k gSA tks f'k{kd viuh 
d{kk esa foLe; dk Hkko iSnk dj ldrk gS] og vius fo|kfFkZ;ksa dh dYiuk 'kfä 
dks vkdf"kZr djus esa lQy jgrk gSA blh otg ls geus bl foKku if=dk dk 
uke ^vkbZ oaMj---* j[kk gSA

^vkbZ oaMj---* ns'k Hkj ds fefMy Ldwyksa ds mu lHkh foKku f'k{kdksa dks lefiZr gS 
tks viuh d{kkvksa esa oSKkfud fetkt dks çsfjr dj jgs gSaA bl if=dk esa dbZ 
foKku f'k{kdksa] f'k{kd çf'k{kdksa vkSj 'kks/kdrkZvksa ds utfj;ksa vkSj ç;ksxksa dks ,d 
lkFk çLrqr fd;k x;k gSA ge vk'kk djrs gSa fd bl if=dk dks f'k{kd ,d lzksr 
ds :i esa mi;ksx djsaxs vkSj tks fo"k; os i<+krs gSa] muds vf/kd O;kid vkSj xgjs 
–f"Vdks.k mUgsa blls çkIr gksaxs & ,sls –f"Vdks.k ftuls mUgsa foKku ds ewyHkwr 
fl)kUrksa dks] muds fodkl vkSj muds vUrlZEcU/kksa dks le>kus esa enn feyrh 
gSA bl if=dk ds ek/;e ls f'k{kd viuh d{kkvksa dh xfrfof/k;ksa] mi;ksx fd, 
tkus okys lalk/kuksa vkSj ogk¡ cuh mudh xgjh le> dks ikBdksa ds lkFk lk>k dj 
ldrs gSaA

bl çFke vad esa ge foKku ds ,d ,sls egÙoiw.kZ igyw dh iM+rky dj jgs gSa 
tks Ldwy dh ikB~;iqLrdksa esa fojys gh fn[kkbZ nsrk gSA ;g igyw gS foKku dh 
vUrfoZ"k;kRedrkA fdlh vo/kkj.kk dks mldh iw.kZrk esa le>us ds fy, gesa mls 
dbZ 'kS{kf.kd /kkjkvksa tSls HkkSfrd'kkL=] jlk;u'kkL=] thofoKku vkSj vU; fo"k;ksa 
ds utfj;ksa ls vkSj vDlj bu 'kS{kf.kd /kkj.kkvksa dks tksM+dj ns[kuk t:jh gksrk 
gSA blfy, bl vad dk fo"k;lw= vUrfoZ"k;h foKku gSA

blds vykok bl if=dk esa ,sls Hkh [k.M gSa tks foKku ds ,sls vU; igyqvksa dks 
jks'ku djrs gSa tks fdlh d{kk esa fnypLih vkSj foLe; iSnk djrs gSaA buesa ,sls 
[k.M gSa tks foKku ds lè) bfrgkl ij çdk'k Mkyrs gSa] gekjs Hkhrj ds txr] 
vklikl ds LFkkuksa vkSj gels nwj fLFkr LFkkuksa dh iM+rky djrs gSa( ;k foKku dh 
gky gh esa ?kVh jksekapd ?kVukvksa dk mYys[k djrs gSaA os yksx tks lzksrksa dh ryk'k 
esa gSa] muds fy, bl if=dk esa iksLVj gSa] ç;ksx gSa vkSj dqN fu'kqYd v‚uykbu 
lzksrksa dk Hkh mYys[k fd;k x;k gSA if=dk esa ,d [k.M foKku dh ç—fr ij 
utj Mkyrk gSA

ge vk'kk djrs gSa fd vkidks bl vad dks i<+us esa mruk gh etk vk,xk ftruk 
gesa bls rS;kj djus esa vk;kA ge mEehn djrs gSa fd gesa vius ikBdksa dh <sj 
lkjh çfrfØ;k,¡ feysaxh ftudh enn ls ge vkidh t:jrksa ds eqrkfcd if=dk 
dh fo"k;oLrq esa Qsjcny dj ldsaxsA vki viuh çfrfØ;k,¡ iwonder.editor@
azimpremjifoundation.org ij Hkst ldrs gSa A 
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ikuh,d pfdr djus okyk v.kq

uh tuthou esa lcls T;knk O;kid 
:i ls ik;k tkus okyk ,d ,slk 
æo gS ftlls gekjk ifjp; gS vkSj 

ftldk mi;ksx ge mlds ckjs esa fcuk T;knk 
lksps&fopkjs djrs jgrs gSa] flok; rc f'kdk;r 
djus ds tc og QSyrk gS] vf/kd Hkjus ij 
csdkj cgrk gS] ;k ckfj'k ds :i esa Hkhrj vk 
tkrk gS] ;k gesa I;kls gksus ij ftldh ryc 
yxrh gS] ;k ckfj'k u gksus ij ftldh xgjh 
pkg gksrh gSA

ikuh gekjs thou esa] lHkh tho:iksa ds thou esa] 
vkSj O;kid :i ls bl xzg ij vusd Hkwfedk,¡ 
fuHkkrk gSA jlk;u'kkfL=;ksa] HkkSfrd'kkfL=;ksa] 
tho'kkfL=;ksa vkSj bathfu;jksa }kjk bldk v/;;u 
fd;k tkrk gS vkSj vHkh Hkh bl ij 'kks/kdk;Z 
fd;k tk jgk gSA ;g vk'p;Z dh ckr gS D;ksafd 
;g bruk NksVk&lk v.kq gS] ftldk bruk ljy 
lw= gS H2OA “kk;n ;g og lw= gS tks foKku 
dk gj fo|kFkhZ lcls igys lh[krk gSA

;klehu t;rhFkZ

i`Foh ls ijs thou :iksa dh gekjh [kkst ikuh [kkstus ls D;ksa tqM+h gqbZ gS\ cQZ dk ?kukdkj 
VqdM+k ikuh ls Hkjs fxykl esa D;ksa rSjrk gS\ dkSu&lh ckr ikuh dks nwljs æoksa ls fHkUu 
cukrh gS\ bl ys[k esa ysf[kdk us ikuh ls tqM+s dbZ voyksduksa dk mi;ksx ,d ,sls 
fo"k;lw= ds :i esa mldh tk¡p&iM+rky djus ds fy, fd;k gS ftldk fofHkUu d{kkvksa 
vkSj fo"k;ksa ds vUrxZr v/;;u fd;k tk ldrk gSA

QhfyDl ÝSad ,d fczfV'k oSKkfud gSa 
ftudk dke çeq[k :i ls ikuh dh 
lajpuk vkSj mlds xq.kksa ds ckjs esa gSA  
os fuEufyf[kr fdLlk lqukrs gSa% os fdlh 
fo'ofo|ky; esa ikuh ij ,d O;k[;ku 
nsus ds fy, jsyxkM+h ls lQj dj jgs 
FksA la;ksx ls mlh fMCcs esa ,d vU; 
oSKkfud Hkh Fks tks [kqn Hkh ,d ukSdjh ds 
lk{kkRdkj ds fy, mlh fo'ofo|ky; esa 
tk jgs FksA ÝSad ds O;k[;ku dk 'kh"kZd 
lqudj mUgksaus ,slk dgk fd] ^esjk [;ky 
Fkk fd lHkh dks irk gS fd ikuh dh 
lajpuk H2O gksrh gSA* ÝSad dgrs gSa fd 
;g dgus dh t:jr ugha fd mu lTtu 
dks og ukSdjh ugha feyhA

v
UrfoZ"k;h 

foKku
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os D;k Hkwfedk,¡ gSa ftUgsa ikuh fuHkkrk gS\

1.	;g thou ds fy, ,d i;kZoj.k çnku  
djrk gSA

2.	;g ,d lajpukRed inkFkZ dh rjg dke 
djrk gSA

3.	;g ,d cgqr vPNk foyk;d gSA

4.	;g cM+s vkSj NksVs] nksuksa iSekuksa ij inkFkksaZ 
vkSj ÅtkZ ds ifjogu ds fy, ,d ek/;e gSA

5.	;g ,d ¼Å"ek½ vojks/kd dh rjg dke 
djrk gSA

6.	;g tyok;q dks e/;LFk (moderator) cukus 
dk dke djrk gSA

7.	;g ,d 'khryd dh rjg B.Mk djus dk 
dke djrk gSA

8.	;g ,d jklk;fud vfHkdkjd gSA

ikuh ds 'kk;n vkSj Hkh vU; vusd mi;ksx gSaA 
Åij crk, x, dbZ mi;ksx ,d&nwljs ls tqM+s 
gq, gSaA tc ge vius vklikl ds thou dks 
ns[krs gSa rks gesa ikuh ds mijksä dk;ksaZ ds vusd 
mnkgj.k feyrs gSaA

ge 'kq#vkr ikuh ds dqN ,sls dk;ksaZ ls djrs 
gSa tks T;knk cM+s iSekuksa ij fd, tkrs gSaA ge 
lHkh dks ty pØ ds ckjs esa dqN tkudkjh gksrh 
gSA ysfdu bl çfØ;k ds nkSjku ,d voLFkk ls 
nwljh voLFkk esa LFkkukUrfjr gksus okys ikuh dh 
okLrfod ek=k gesa pfdr dj ldrh gSA 

lHkh çdkj dh tyok;q esa vkSj lkjs lalkj 
esa leqæ] ufn;k¡] >hysa] rkykc] pêkuksa esa cus 
NksVs&NksVs ikuh ds Mcjs vkfn lHkh çkf.k;ksa ds 
thfor jgus ds fy, i;kZoj.k çnku djrs gSaA 
vusd NksVs rkykc vkSj Mcjs vius cuus ds FkksM+s 
gh le; ds Hkhrj thou ls Hkj tkrs gSaA ;g 
ns[kuk cgqr vklku gS fd ePNj dk ykokZ dgk¡ 
ls vkrk gS] ijUrq eNyh vkSj ikS/kksa ds ckjs esa 
D;k dgsaxs & os ogk¡ dSls vk tkrs gSa\ vly esa 
v.Ms vkSj cht ckfj'k ds vkus rd ogk¡ lw[kh] 
futZy voLFkk esa iM+s jgrs gSaA ckfj'k dk ikuh 
mUgsa] Hkhrj vkSj ckgj] vadqfjr gksus dk vkSj u, 
tho:iksa ds iuius dk volj vkSj ifjos'k  
nsrk gSA 

ikuh thou ds fy, furkUr vko';d D;ksa gS\ 
og ,d ,slk ek/;e çnku djrk gS ftlesa 
jlk;u ?kqyrs gSa vkSj ijLij vfHkfØ;k djrs 
gSaA ikuh [kqn Hkh jklk;fud fØ;kvksa ds ?kfVr 
gksus ds fy, ,d vfHkdkjd dh rjg dke 
djrk gSA D;k dksbZ vU; ;kSfxd dsoy i`Foh ij 
gh ugha cfYd vU; fdlh Hkh txg thou dks 
mlh rjg ls lgkjk nsrk gS tSls ikuh nsrk gS\ 
tSuksc‚;ksyksftLV ¼os oSKkfud tks i`Foh ls ijs 
fdlh txg ij thou ds ckjs esa fopkj djrs 
gSa½ ,slk lksprs gq, ugha çrhr gksrsA vutkus 
thou dh leLr [kkst bl ckr ij dsfUær tku 
iM+rh gS fd czãk.M esa dgha vkSj ikuh ekStwn gS 
;k ughaA i`Foh ij ikuh miyC/k gS vkSj leLr 
thou mldk mi;ksx djus ds fy, fodflr 
gqvk gSA

i`Foh ij jgus okys ge lHkh çkf.k;ksa ds iwoZt 
ikuh ls Hkwfe ij LFkkukUrfjr gq,] rc gesa ikuh 
dks çkIr djus] mls vius Hkhrj j[kus vkSj ;g 
lqfuf'pr djus fd gekjh lUrkuksa dks c<+us ds 
fy, ikuh miyC/k jgs] bu lcds fy, rjhds 
fodflr djuk iM+sA fofHkUu tho:iksa ds lewgksa 
us bl leL;k dks vyx&vyx rjhdksa ls gy 
fd;kA ,d thofoKkuh dh rjg bu lHkh rjhdksa 
dk v/;;u djuk cgqr vn~Hkqr gksrk gSA

lzksr:  http://www.teacherplus.org/
lets-experiment/the-chemistry-of-water/attachment/
le-fig_water

DIPOLE MOMENT
-

+

ty pØ

ufn;k¡
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ok"ihdj.k
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i`Foh ij ikuh ckfj'k ;k cQZckjh ds :i esa] gok 
esa ekStwn dkcZu MkbZvkDlkbM dks vius esa ?kksyrs 
gq, fxjrk gSA fQj tehu ds Åij] [kfutksa dks 
?kksyrs gq, ¼fo'ks"k :i ls pwuk iRFkj CaCO3 dks 
,d jklk;fud vfHkfØ;k }kjk ?kksyrs gq,½] cgrk 
gS vkSj vUr esa ;k rks tehu ds Hkhrj pyk tkrk 
gS ;k cgdj leqæksa esa igq¡prk gSA leqæ esa leqæh 
tho ikuh esa ekStwn dSfYl;e vkSj dkcksZusV 
vk;uksa dk bLrseky vius fy, dBksj [kksy tSlh 
lhfi;ksa vkSj 'ka[kksa dks cukus  
ds fy, djrs gSaA 

tc ikuh tehu ij cgrk gS rks og mldk nks 
çdkj ls {kj.k djrk gS & jklk;fud vfHkfØ;k 
ds }kjk vkSj ekSleksa dh ekj dh HkkSfrd xfrfof/k 
ds }kjkA bl rjg og Hkwry dks ?kkfV;ksa vkSj 

[kksgksa] [kkb;ksa ds vkdkj nsrk gSA ugjksa] ufn;ksa 
vkSj leqæksa ds ek/;e ls cM+s iSekus ij gksus okys 
ifjogu ds fy, ikuh dk bLrseky fd;k tkrk 
gSA yksx leqæ esa ukSdk pkyu djrs gSaA os u 
dsoy ekSleh gokvksa dk] cfYd ekSleh /kkjkvksa 
dk Hkh mi;ksx djrs gSaA vktdy fo'kkydk; 
;k=h tgkt Hkh bZa/ku cpkus ds fy, leqæh  
/kkjkvksa dk mi;ksx djrs gSaA bu ty /kkjkvksa 
¼xYQ LVªhe] ,y uhuks rFkk vU;½ ds tyok;q  
ij Hkh egÙoiw.kZ çHkko iM+rs gSaA

bl v.kq dk jlk;ufoKku D;k gS tks bls  
bruk egÙoiw.kZ cukrk gS\ bl v.kq dk lw= 
H2O gS] ftldk eryc gS fd blesa gkbMªkstu 
ds nks ijek.kq vkDlhtu ds ,d ijek.kq ds lkFk 
feydj ,d cU/k cukrs gSa ¼uhps dk fp= nsa[ksa½A 
;s ijek.kq bysDVªkuksa dks lk>k djrs gSa] ysfdu 
pw¡fd lk>s ds bysDVªkuksa ij vkDlhtu ds  
ijek.kq dk f[kapko vf/kd cy'kkyh gksrk gS] 
blfy, bl v.kq esa ,d Mkbiksy ewesaV  
¼f}/kzqo vk?kw.kZ½ dgykus okyh ço`fÙk gksrh gS] 
vFkkZr bldk ,d fljk FkksM+k /kukRed gksrk gS 
vkSj nwljk FkksM+k _.kkRed gksrk gSA bl dkj.k 
ls ikuh ds v.kqvksa esa ,d&nwljs dks ¼/kukRed 
fljs ls _.kkRed fljs dks½ vkdf"kZr djus dh 
{kerk vk tkrh gSA pw¡fd vkDlhtu ds ikl  
cU/kksa ls eqä dqN bysDVªku Hkh gksrs gSa] rks  
/kukRed H mu bysDVªkuksa ls lEcU/k cukrk 
gS] vkSj ,d fucZy cU/k fufeZr djrk gS ftls 
gkbMªkstu cU/k dgrs gSaA ;s cU/k detksj gksrs gSa 
¼budh rkdr lkekU; cU/kksa dh rkdr ds yxHkx 
nlosa Hkkx ds cjkcj gksrh gS½] ysfdu os ikuh ds 
v.kqvksa dks vkil esa fpids jgus dh lqfo/kk nsrs 

lzksr:  http://www.teacherplus.org/
lets-experiment/the-chemistry-of-water/attachment/
le-fig_water

DIPOLE MOMENT
-

+

,slk ekuk tkrk gS fd Å¡V vius dwcM+ 
esa lafpr ikuh ysdj pyrs gSa tks fcuk 
ikuh fi, yEch nwfj;ksa rd tkus esa mudh 
lgk;rk djrk gSA okLro esa muds dwcM+ 
esa olk gksrh gSA olk] ,d Å"ek&vojks/kd 
vkSj ikuh ds lzksr] nksuksa rjg ls dke djrh 
gSA Hkkstu ds ipus dh çfØ;k ¼eSVkcksfyTe½ 
ikuh fudkyrh gS] vkSj bl rjg og ml 
ikuh dk dqN fgLlk çnku djrh gS ftldh 
lHkh tho:iksa dks t:jr gksrh gSA ,d xzke 
olk ds ipus dh çfØ;k esa ,d xzke ls Hkh 
vf/kd ikuh fudyrk gSA blfy,] Å¡V dks 
vius dwcM+ ls ÅtkZ vkSj ikuh nksuksa çkIr 
gksrs gSa vkSj og fcuk Hkkstu vkSj ikuh ds 
dbZ fnuksa rd py ldrk gSA ijUrq] dqN 
oSKkfudksa us rdZ fn;k gS fd dwcM+ Å¡V ds 
fy, ikuh dk lzksr ugha gks ldrk] D;ksafd 
dwcM+ esa ekStwn olk dks ipkus ds fy, lk¡l 
dh çfØ;k ds }kjk vkDlhtu ysus ls 'kjhj 
ds ikuh esa deh vk,xhA 

lzksr:  http://www.teacherplus.org/
lets-experiment/the-chemistry-of-water/attachment/
le-fig_water

DIPOLE MOMENT
-

+

f}/kqzo vk?kw.kZ ds lkFk ikuh ¼H2O½ dk v.kq 



7

Source: https://en.wikipedia.org/wiki/Ocean_current . Public domain

Dr. Michael Pidwirny (see  ) - http://www.physicalgeography.net
http://blue.utb.edu/paullgj/geog3333/lectures/physgeog.html 

æo ikuh dh lajpuk

v.kqvksa dks vyx djus ds fy, vko';d ÅtkZ 
dkQh T;knk gksrh gS] blfy, rkieku ds ,d 
foLr`r nk;js & 0°C ls 100°C rd & ikuh æo 
:i esa gh jgrk gSA

ikuh ,slk ,dek= inkFkZ gS ftls ge nSfud 
thou esa lkekU; :i ls lHkh rhuksa voLFkkvksa esa 
ns[krs gSa % Bksl ¼cQZ½] æo ¼ikuh½ vkSj xSl ¼ok"i 
;k Hkki½A

Source: https://en.wikipedia.org/wiki/Ocean_current . Public domain

Dr. Michael Pidwirny (see  ) - http://www.physicalgeography.net
http://blue.utb.edu/paullgj/geog3333/lectures/physgeog.html 

leqæh /kkjk,¡

rkieku ds vf/kdka'k iSekus ikuh ds fgekad 
¼cQZ ds :i esa teus dk rkieku½ vkSj 
DoFkukad ¼mcyus dk rkieku½ dks vius 
fLFkj fcUnqvksa dh rjg bLrseky djrs gSaA 
QSjsugkbV iSekuk cQZ rFkk ued ds feJ.k 
ds lcls de çkIr gksus okys rkieku dks 0° 
dh rjg ysrk gS vkSj ikuh ds DoFkukad dks 
212° ekurk gSA

gSaA blds ifj.kkeLo:i nwljs nzoksa dh rqyuk esa 
ikuh ds O;ogkj esa dqN fofp= ¼vfu;fer½ ckrsa 
fn[kkbZ nsrh gSaA

ikuh dk vk.kfod æO;eku 18 gSA dejs ds 
lkekU; rkieku ij blds tSls æO;eku okys 
vU; lHkh ;kSfxd xSlksa ds :i esa gksrs gSaA ikuh 
ds v.kq gkbMªkstu cU/kksa ds }kjk ,d&nwljs ls 
fpids jgrs gSa] bl rF; dk eryc ;g gS fd 
bu v.kqvksa dks ,d&nwljs ls vyx djus ds fy, 
ÅtkZ dh vko';drk gksrh gS] blfy, lkekU; 
rkieku ij ikuh æo voLFkk esa jgrk gSA pw¡fd 
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ikuh ds bu xq.kksa esa ls dqN dks blds gkbMªkstu 
cU/kksa dh rkdr ds ek/;e ls le>k;k tk  
ldrk gSA ikuh dh Å"ek /kkfjrk cgqr vf/kd 
gksrh gS] vFkkZr ikuh ds rkieku dks 1° lSfYl;l 
c<+kus ds fy, <sj lkjh ÅtkZ dh t:jr gksrh 
gS] vkSj tc og B.Mk gksrk gS rc Hkh cM+h ek=k 
esa Å"ek fudyrh gSA bldk eryc gS fd  
thou/kkjh lHkh :iksa esa] ikpu dh p;kip;h 
çfØ;kvksa ¼eSVkcksfyd fj,D'kUl½ ds nkSjku 
fudyus okyh Å"ek muds 'kjhj esa ekStwn ikuh 
ds }kjk] rkieku esa FkksM+h&lh gh o`f) ds lkFk] 
lks[k yh tkrh gSA ikuh ds fo'kky Hk.Mkj vkSj 
tyk'k; muls lVs gq, Hkw&Hkkxksa ds rkiekuksa dks 
fLFkj cuk, j[kus dk dke Hkh xfeZ;ksa esa Å"ek 
dks lks[kdj vkSj lfnZ;ksa esa mls mRlftZr djds 
djrs gSaA leqærVh; 'kgj vkSj fo'kky >hyksa ds 
fdukjs cls uxjksa ds rkieku] vkUrfjd Hkw&Hkkx 
ds uxjksa ds rkiekuksa dh rqyuk esa e/;e Lrj 
ds gksrs gSA ;gh dkj.k leqæh gokvksa ds fy, Hkh 
ykxw gksrk gSA fnu ds nkSjku Hkw&Hkkx leqæ dh 
vis{kk vf/kd xje gks tkrk gS] vkSj muls xje 
gok Åij mBrh gS ftlls leqæ dh vis{kk—r 
B.Mh gok uhps [kkyh txg dks Hkjus ds fy, 
f[kap vkrh gSA cM+s iSekus ij] ekSle dh –f"V ls] 
;gh xfrfof/k Hkkjr esa ekulwu ds nkSjksa dk ,d 
dkj.k gksrh gSA vkSj cgqr NksVs iSekus ij fdlh 
xje fnu ds nkSjku rj.krky 'khry ekywe iM+rs 
gSa ¼D;ksafd mudk ikuh cgqr vf/kd xje ugha 
gqvk gksrk gS½ rFkk fdlh B.Mh lqcg os vis{kk—r 
xje yxrs gSa ¼D;ksafd mudk ikuh cgqr T;knk 
B.Mk ugha gqvk gksrk gS½A 

ikuh dh xyu rFkk ok"ihdj.k Å"ek,¡ cgqr 
vf/kd gksrh gSa] vFkkZr cQZ dks 0°C ij 0°C ds 
ikuh esa cnyus ds fy,] vkSj 100°C ij ikuh dks 
100°C dh Hkki esa cnyus ds fy, cgqr&lh ÅtkZ 
dh t:jr iM+rh gSA ikS/kksa esa çLosnu vkSj i'kqvksa 
esa ilhuk vkus dh fØ;k p;kip;h ¼eSVkcksfyd½ 
çfØ;k ds nkSjku iSnk gqbZ vfrfjä ÅtkZ dks 
ikuh ds ok"ihdj.k ds fy, bLrseky djus ds 

ek/;e ls mls fudkyus esa enn djrh gS] vkSj 
bl rjg muds 'kjhj dks B.Mk djrh gSA 

ikuh ds bu lHkh xq.kksa dks gkbMªkstu cU/kksa dh 
rkdr ds }kjk le>k;k tkrk gS] ysfdu ikuh dh 
dqN vU; fo'ks"krk,¡ Hkh gSa ftUgsa bruh vklkuh 
ls le>k;k ugha tk ldrkA tc æoksa dks B.Mk 
fd;k tkrk gS rks os fldqM+rs gSa] D;ksafd mUgsa 
fufeZr djus okys v.kqvksa ds ikl] de rkiekuksa 
ij de ÅtkZ jgrh gS] blfy, os ,d&nwljs ds 
utnhd vk tkrs gSaA ;g ladqpu rc rd tkjh 
jgrk gS tc rd fd iwjk æo te ugha tkrkA 
blfy, vkerkSj ij æoksa dh rqyuk esa Bksl  
vf/kd ?kus gksrs gSaA ijUrq tc ikuh B.Mk gksrk 
gS rks mldk ?kuRo rc rd rks c<+rk gS tc 
rd fd og 4°C ij igq¡prk gS] ij mlls vkSj 
B.Mk gksus ij og ?kVus yxrk gSA æo ikuh dh 
rqyuk esa cQZ de ?kuk vkSj gYdk gksrk gS] tks 
vkids ikuh ds fxykl esa cQZ ds rSjrs gq, VqdM+ksa 
ls lkQ tkfgj gksrk gSA vfr B.Mh tyok;q 
okys bykdksa esa ik, tkus okys tho&tUrqvksa ds 
fy, bl rF; ds cgqr egÙoiw.kZ fufgrkFkZ gksrs 
gSaA tc ekSle T;knk B.Mk gksus yxrk gS] rks 
lrg dk ikuh B.Mk gksdj uhps rygVh esa cSBus 
yxrk gSA ;g çfØ;k rc rd pyrh gS tc rd 
rkieku 4°C ij ugha igq¡p tkrkA blls T;knk 
B.Mk gksus ij ikuh lrg ij gh cuk jgrk gS 
D;ksafd og de ?kuk vFkkZr gYdk gksrk gSA tc 
ikuh terk gS rks og Åij ls terk gS] vkSj 'ks"k 
uhps dk ikuh] mnkgj.k ds fy, teh gqbZ >hy 
esa lrg ds uhps dk ikuh yxHkx 4°C ij cuk 
jgrk gSA bl çdkj lHkh tyh; tho:i lfnZ;ksa 
ds eghuksa esa uhps ds vis{kk—r xje i;kZoj.k esa 
thfor cus jgrs gSaA nwljh vksj pV~Vkuksa ds Hkhrj 
dh njkjksa esa ikuh ds teus ij mlesa gqvk QSyko 
mudks pkSM+k djrk gS vkSj mudh HkkSfrd VwVu 
dk dkj.k curk gSA

ikuh ds dbZ xq.k bl çdkj dk O;ogkj n'kkZrs gSa 
& os rkieku ds lkFk&lkFk yxkrkj ,d rjg ls 



.

 

 

 

1
2

3
45

xfrfof/k;k¡

,y
u y

kbVeSu ,d
 t

kus&
ekus HkkSfrd

'kkL=
h v

kSj 
y
s[kd

 gSaA v
iuh fd

rkc ^M
kal

 Q
‚j Vw* esa os d

grs gSa 
fd

 v
f/kd

ka'k y
ksx
 p

ht
ksa d

ks çR;{k ns[kus d
s fy

, 
Lo;a ç;ksx

 ugha d
jrsA os cl

 m
l
s Lohd

kj d
j 

y
srs gSa t

ks m
Ugksaus i<+k gSA esjs fop

kj esa ;g ckr 
l
R; gSA v

kt
d
y
 gesa y

x
rk gS fd

 baVjusV ij 
fd

l
h ç;ksx

 d
ks gksrs gq, ns[kuk m

l
s [kqn d

jus d
s 

t
Sl
k gh gSA eSa ;gk¡ d

qN
 l

jy
 ç;ksx

ksa d
h :

ijs[kk 
çLrqr d

j jgh gw¡A foK
ku d

h d
{kkv

ksa esa bud
k 

m
i;ksx

 ikuh d
s x

q.kksa d
ks m

t
kx
j d

jus d
s fy

, 
fd

;k t
k l

d
rk gSA buesa l

s v
kius fd

rus ç;ksx
ksa 

d
s ckjs esa i<+k gS v

kSj Lo;a fd
rus fd

, gSa\

bl
 ckr d

ks ns[kus d
s l

cl
s l

jy
 

v
kSj l

gt
 rjhd

s d
s fy

,] v
kid

ks ,d
 

uy
] ,d

 x
qCckjs rFkk ukby

‚u ;k 
Vsfjy

hu d
s ,d

 d
iM

+s d
s Vqd

M
+s d

h 
t
:
jr gksx

hA x
qCckjs d

ks Q
qy
k,¡] fQ

j 
uy

 d
ks bruk [kksy

sa fd
 m

l
esa l

s 
ikuh d

h ,d
 iry

h /kkj fud
y
sA 

x
qCckjs d

h l
rg d

ks d
iM

+s d
s Vqd

M
+s 

l
s rst

h l
s jx

M
+sa v

kSj fQ
j m

l
s /kkj 

d
s ikl

 y
k,¡A fd

l
h x

Sj&
/kzqoh; æo 

d
k O;ogkj ns[kus d

s fy
, 

v
kid

ks ,d
 50 D;wfcd

 l
saeh- d

h 
fM
Likst

sfcy
 fl

fjat
] FkksM

+s&
l
s 

d
sjksl

hu ;k isVªksy
 v

kSj ,d
 l

kFkh 
d
h t

:
jr iM

+sx
hA v

ius l
kFkh l

s 
fl

fjat
 esa isVªksy

 ;k d
sjksl

hu Hkjokd
j 

m
l
s ,d

 l
rr /kheh /kkj esa ,d

 crZu 
esa fx

jk,¡ v
kSj fQ

j v
kosf'kr x

qCckjs 
oky

s bl
h ç;ksx

 d
ks nksgjk,¡ v

kSj nksuksa 
ç;ksx

ksa d
s v

Urj d
ks ns[ksaA

bl
 rF; d

ks ge v
ius cQ

Z M
y
s gq, is; inkFkksaZ esa 

gj l
e; ns[krs gh jgrs gSaA og l

kekU; ckr eky
we 

gksrh gSA bl
d
h rqy

uk d
jus d

s fy
, d

k¡p
 d

s nks 
t
kj y

sa( ,d
 esa ikuh Hkjd

j m
l
esa cQ

Z d
h ,d

 M
y
h 

M
ky

 nsaA nwl
js t

kj esa fi?ky
k gqv

k æo ekse y
sa ¼x

Sl
 

d
s p

wYgs ij eksecfÙk;ksa d
ks fi?ky

kuk v
kl

ku gS½ v
kSj 

m
l
esa eksecÙkh d

k 
,d

 Vqd
M
+k M

ky
saA 

ifj.kke d
k 

v
oy

ksd
u d

jsaA

;g ikuh d
s v

.kqv
ksa d

s chp
 esa fufeZr gkbM

ªkst
u cU/kksa d

s 
d
kj.k m

RiUu gksrk gSA ;gk¡ fQ
j rqy

ukRed
 ç;ksx

 l
s enn 

fey
rh gSA nks fcuk fd

ukjh oky
s fx

y
kl

 y
saA ,d

 d
ks ikuh 

l
s v

kSj nwl
js d

ks isVªksy
 l

s Å
ij rd

 Hkj y
saA fx

y
kl

ksa d
ks 

,d
 Vªs esa j[kuk csgrj gksx

k] rkfd
 ;fn d

qN
 æo N

y
d
s rks 

m
l
 Vªs esa fx

jsA v
c ,d

 M
ª‚ij d

k bLrseky
 d

jd
s çR;sd

 
æo d

s fx
y
kl

 esa m
l
d
h d

qN
 cw¡nsa v

kSj M
ky

saA v
ki ikuh d

s 
fx
y
kl

 esa fd
ruh cw¡nsa M

ky
 l

d
rs gSa v

kSj fQ
j og d

Sl
k 

fn[krk gS\ fd
ruh cw¡nsa isVªksy

 d
s fx

y
kl

 esa M
ky

 l
d
rs gSa 

v
kSj og d

Sl
k fn[krk gS\

v
c nks fiu y

sa] m
Ugsa v

[kckj d
s v

y
x
&
v
y
x
 Vqd

M
+ksa 

ij j[ksa v
kSj nksuksa æoksa d

h l
rg ij rSjk,¡A 

çrh{kk d
jsa v

kSj ns[ksaAokg!

iku
h 

,d
 /kzqoh; 

v
.kq gS

cQ
Z iku

h 
l
s d

e
 ?ku

k] 
;k gYd

k] gksrk gS

iku
h 

d
k i`"B

 ru
ko
 

cgqr v
f/kd

 gksrk gS

t
e
u
s ij 

iku
h 

Q
Sy
rk gS

,d
 ikuh d

h cksry
 y

sd
j m

l
s fcy

d
qy
 Å

ij rd
 Hkj 

y
saA fQ

j d
l
d
j m

l
d
k <Dd

u y
x
k nsaA v

c bl
 

cksry
 d

ks Ý
ht

j esa rc rd
 d

s fy
, j[k nsa t

c rd
 

fd
 m

l
d
k iwjk ikuh t

e ugha t
krkA bl

 ç;ksx
 esa 

Q
Sy
ku d

e gksx
h ;fn cksry

 d
ks 

Ý
ht

j esa j[kus l
s 

igy
s m

l
s ,d

 Iy
kfLVd

 
d
s cSx

 esa j[k nsaA

iku
h d

k ?ku
Ro
 y

x
Hkx

 
40

0C
 d

s rkie
ku

 
ij l

cl
s T;knk gksrk gS

bl
 rF; d

k m
i;ksx

 ;g l
e>

kus d
s fy

, fd
;k t

krk gS fd
 rky

kc 
Å
ij l

s D;ksa t
e t

krs gSaA ;fn v
ki ikuh l

s Hkjk ,d
 crZu Ý

ht
j esa 

j[krs gSa rks v
ki ns[k l

d
rs gSa fd

 cQ
Z Å

ij l
s t

erh gSA ,d
 d

k¡p
 d

s 
t
kj] [kkus d

s jax
ksa v

kSj ,d
 FkekZehVj y

sd
j rFkk bl

 rF; d
k m

i;ksx
 

d
jrs gq, fd

 v
y
x
&
v
y
x
 ?kuRo oky

s æo v
kl

kuh l
s v

kil
 esa ugha 

fey
rs] D;k v

ki ,d
 ,sl

h x
frfof/k fufeZr d

j l
d
rs gSa t

ks ;g n'kkZ, 
fd

 40
ŒC rkieku ij ikuh v

ius l
cl

s ?kus] ;k Hkkjh] :
i esa gksrk gS\

  ;kl
feu t

;rhFkZ 
  v

uqokn % l
R;sUnz f=

ikBh

A
zim

 Prem
ji

U
niversity



9

ugha cnyrs] cfYd ,d U;wure vkSj ,d  
vf/kdre] nks çdkj dh fLFkfr;k¡ n'kkZrs gSaA

1.	Å"ek /kkfjrk 35°C ij vius U;wure Lrj ls 
xqtjrh gS] tcfd vf/kdka'k æo mlesa ,d 
yxkrkj c<+r n'kkZrs gSaA

2.	laihMîrk ¼vFkkZr nc ldus dk xq.k½ & ikuh 
dks nckdj ladqfpr djuk cgqr dfBu gksrk 
gSA vf/kdka'k vU; æoksa ds çfrdwy] ikuh dh 
laihMîrk yxHkx 46°C ij vius U;wure 
Lrj ij gksrh gSA ikuh dh ;g fo'ks"krk lHkh 
tho:iksa ¼ikS/kksa rFkk i'kqvksa nksuksa½ dks mudk 
<k¡pk cukus ds fy, ,d lkexzh dh rjg 
mldk mi;ksx djus dh lqfo/kk nsrh gSA  
ikS/ks vius ikuh ds dkj.k Qwys gq, jgrs gSa 
vkSj mldk {k; gksus ij eqj>k tkrs gSaA 
tSyhfQ'k] dsapq, vkSj vU; tho&tUrqvksa ds 

<k¡pksa esa ikuh ,d ?kVd ds :i esa gksrk gSA 

3.	ikuh esa /ofu dh xfr 74°C rd c<+rh tkrh 
gS vkSj fQj og ?kVus yxrh gSA

;s cl dqN gh ,sls xq.k gSa tks n'kkZrs gSa fd  
vf/kdka'k vU; æoksa dh rqyuk esa ikuh vyx 
rjg ls O;ogkj djrk gSA orZeku esa cgqr&lk 
'kks/k dk;Z bUgha Hksnksa dks le>kus ij dsfUær gS 
fd ,slk gksus dk D;k dkj.k gks ldrk gSA 

dejs ds lkekU; rkiekuksa ij ikuh ds v.kq  
<hys >q.Mksa ds :i esa gksrs gSa tks gkbMªkstu  
cU/kksa ds dkj.k bdV~Bs cus jgrs gSa] vkSj tks 
dkQh ljyrk ls vius lkFkh cnyrs jgrs gSaA 
tc æo ikuh B.Mk gksus yxrk gS] rks ;s >q.M 
T;knk [kqys Nksjksa okyh lajpukvksa esa cnyus 
yxrs gaS] ftuesa ls çR;sd esa pkj gkbMªkstu cU/k 
gksrs gSaA blfy, cQZ dh lajpuk ikuh dh rqyuk 
esa T;knk [kqyh gksrh gS vkSj og de ?kuh rFkk 
T;knk Å"ekjks/kh gksrh gSA tc cQZ fi?kyrh gS 
rks mlds yxHkx 15% gkbMªkstu cU/k VwV tkrs 
gSa] ftlls mldk vk;ru ?kV tkrk gSA tc bl 
çfØ;k dks vkSj vf/kd ÅtkZ çnku dh tkrh 
gS rks rkieku c<+rk gS] fQj vkSj Hkh vf/kd 
gkbMªkstu cU/k VwVrs gSa] ftlls ikuh dk ?kuRo 
c<+ tkrk gSA ysfdu mPp rkieku ij ikuh ds 
v.kq ,d&nwljs ls T;knk nwj gksrs tkrs gSa ftlls 
ikuh dk ?kuRo de gksus yxrk gSA bu nksuksa 
fojks/kh çfØ;kvksa dk larqyu 4°C ij ikuh dks 
mldk vf/kdre ?kuRo nsrk gSA gkbMªkstu  
cU/kksa dh ,slh [kqyh vkSj cUn lajpukvksa dk ;g 
vkUrfjd fØ;kdyki gh ikuh dks mldh og 
vfu;fer lajpuk vkSj fo'ks"krk,¡ çnku djrk gS 
tks vHkh Hkh 'kks/k ds egÙoiw.kZ fo"k; cus gq, gSaA

cQZ dh lajpuk

;klehu t;rhFkZ orZeku esa csaxyq# ds ls.Vj Q‚j yfuaZx esa i<+krh gSaA mUgksaus vkbZ- vkbZ- Vh- ckEcs ls ,e-,llh-] 
rFkk bf.M;u baLVhVîwV vkQ lkbal] csaxyq# ls jlk;u 'kkL= esa ih,p-Mh- dh mikf/k;k¡ gkfly dhaA MkDVjsV ds 
mijkUr mUgksaus viuk 'kks/k dk;Z ;wfuoflZVh vkQ yqbZfoy rFkk bf.M;u baLVhVîwV vkQ lkbal] csaxyq# esa fd;kA  
vuqokn % Hkjr f=ikBh 
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Þlalkj lnSo xfreku jgrk gSAß & oh-,l-uk;iky1

;k vkidks ;kn gS tc vkius igyh ckj 
jkr dks fdlh VwVrs rkjs dks vkdk'k esa 
,d tyrh gqbZ ydhj cukdj xqe gksrs 

gq, ns[kk Fkk\ eq>s vc Hkh ml foLe; dk Lej.k 
gks vkrk gS tks eq>s rc vuqHko gqvk Fkk tc 
eSaus ,sls ,d VwVrs rkjs dh pednkj rst xfr 
dks vkSj fQj mlds ,dk,d foyhu gks tkus dk 
–'; ns[kk FkkA og bruh tjk&lh nsj ds fy, 
fn[kkbZ fn;k Fkk fd ,slk yxk fd og 'kk;n esjs 
eu dk Hkze gks ldrk gS! 

gesa ç—fr esa ,slh cgqr&lh gypysa fn[kkbZ nsrh 
gSa tks tknqbZ yxrh gSaA pkgs og fdlh lk¡i dh 
ljljkrh gqbZ xfr gks] ;k lgykrh&lh ygjksa dk 
rV ls Vdjkuk ;k fQj fdlh NqbZ&eqbZ ds  
ikS/ks dh ifÙk;ksa dk rsth ls cUn gksuk] lHkh 
xfr;k¡ cgqr fpÙkkd"kZd gksrh gSaA

xfr ds ckjs esa euq";ksa dh vf/kdka'k le> vis{kk—r gky gh esa gkfly gqbZ gS & pkgs og 
i`Foh dh xfr gks] czãk.M dk QSyuk gks] ijek.kqvksa dh vuojr xfr gks ;k tho:iksa eas 
xfr djus dh çfØ;k gksA fofHkUu fo"k;ksa ls çkIr gksus okyh bldh le> dks lesfdr 
djuk] bl ?kVuk ds çfr ,d lokaZxh –f"Vdks.k fodflr djus ds fy, csgn t:jh gSA 
;g ys[k xfr ds mRiUu gksus ds dkj.kksa dk fofHkUu fo"k;ksa ds ek/;e ls v/;;u djus dk 
lq>ko nsrk gS rkfd ;g mudks tksM+us okys fo"k;lw= dk dke dj ldsA

;gk¡ rd fd tks phtsa fLFkj çrhr gksrh gSa]  
os Hkh okLro esa xfreku gksrh gSaA ikS/ks Hkh  
egÙoiw.kZ :i ls xfr djrs gSa] gkyk¡fd mudh 
tM+sa teh jgrh gSaA cl bruk gS fd mudh xfr 
bruh /kheh gksrh gS fd gesa ;g le>us esa dbZ 
lIrkg] eghus ;k lky yx tkrs gSaA gekjs xzg 
dh lrg] igkM+ vkSj fgeun ¼Xysf'k;j½] lHkh 
lfn;ksa ds vUrjky esa dqN bapksa dh xfr djrs 
gSaA tc gesa vklikl dh gok #dh gqbZ yxrh gS 
rc Hkh mlesa xfr gksrh gSA mldh bl gypy 
dks ge rc ns[k ikrs gSa tc fdlh va/ksjs dejs esa 
jks'kuh dh fdj.k vkrh gS vkSj mlesa /kwy ds d.k 
çdkf'kr gksdj ukprs gq, fn[kkbZ nsrs gSaA çdk'k 
Lo;a Hkh xfr djrk gS] gkyk¡fd mldh xfr 
bruh rst gksrh gS fd gekjh vk¡[ksa mls vuqHko 
ugha dj ikrhaA

pw¡fd xfr bruh O;kid :i ls ?kVus okyh 
?kVuk gS] blfy, gekjs Ldwyksa esa lHkh fo"k;ksa ds 

phtsa xfr D;ksa djrh gSa\
xfr dh [kkstchu djus ds vUrfoZ"k;h jkLrs

fLerk ch-

v
UrfoZ"k;h 

foKku
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vUrxZr mldk v/;;u fd;k tkrk gSA

ek/;fed Ldwy ds cPpksa ds lkFk bl izlax dh 
Nkuchu djuk ,d cgqr ykHknk;d vkSj jkspd 
vuqHko gks ldrk gSA cPpksa esa rks oSls gh xfr 
djus dh vnE; bPNk gksrh gS & pkgsa rks fdlh 
Hkh f'k{kd ls iwNdj ns[k yhft, ftlus viuh 
d{kk dks fLFkj j[kus dk ç;kl fd;k gks! bl 
izlax dks i<+kus esa fo|kfFkZ;ksa dh xfr djus dh 
bl ykylk dks loky iwNus ds muds tks'k ls 
tksM+k tk ldrk gSA

thofoKku dh dqN ikB~;iqLrdksa esa mYys[k fd;k 
tkrk gS fd xfr thou dk y{k.k gSA ysfdu 
Hkwxksy] HkkSfrd'kkL= vkSj jlk;u'kkL= crkrs gSa 
fd egklkxj] xSysfDl;k¡ vkSj lHkh v.kq Hkh xfr 
djrs gSa! blfy, xfr dsoy thou dk fo'ks"k 
y{k.k dSls gks ldrh gS\ D;k czãk.M esa dksbZ 
Hkh pht lpeqp esa fLFkj gS\ vkSj dkSu&lh ckr 
bu lcdks xfr djus ds fy, ck/; djrh gS\ 
,sls ç'u os lk>s fo"k;lw= gks ldrs gSa ftudk 
mi;ksx ge vUrfoZ"k;h –f"Vdks.k ls xfr ds 
çlax dks le>us ds fy, dj ldrs gSaA2

xfr D;k gS\
Þ;g ekudj fd le;] vkdk'k] LFkku rFkk xfr 
ls lHkh yksx vPNh rjg ifjfpr gksrs gSa] eSa 
mudh ifjHkk"kk ugha djrkA eSa flQZ bruh  
fVIi.kh t:j d:¡xk fd dqN yksx bu jkf'k;ksa 
dks vU; fdUgha –f"V;ksa ls u ns[kdj] muds ckjs 
esa dsoy LFkwy oLrqvksa ls muds lEcU/k dh –f"V 
ls gh ns[krs gSaA vkSj rc dqN iwoZ/kkj.kk,¡ mRiUu 
gksrh gSa---!ß & lj vkbtd U;wVu 

3

,d vUrfoZ"k;h ikB~;Øe rS;kj djus esa ,d 
çkjfEHkd pqukSrh ml Hkk"kk ls ifjfpr gksuk gS 
ftldk mi;ksx fofHkUu fo"k;ksa esa leku  
vo/kkj.kkvksa ds fy, fd;k tkrk gSA4 mnkgj.k 
ds fy,] ^ewoesaV ¼gypy½^ vkSj ^eks'ku ¼xfr½^ esa 
D;k vUrj gS\ vkSj ^yksdkseks'ku ¼lapyu½^ rFkk 
^fMLIyslesaV ¼LFkkukUrj.k½^ ds ckjs esa D;k dgsaxs\

,sls vusd 'kCn gksrs gSa tks çR;sd fo"k; ds 
fy, fof'k"V gksrs gSa vkSj ftUgsa tkuuk mi;ksxh 
gksrk gSA bl izlax ls lEcfU/kr Hkh ,sls dqN 
[kkl 'kCn gSa] tSls HkkSfrd'kkL= esa LihM ¼pky½] 
oSyksflVh ¼osx½] ,sDlhyjs'ku ¼Roj.k½] ewesaVe 
¼vkosx½] Hkwxksy esa jksVs'ku ¼?kw.kZu½] fjoksY;w'ku 
¼ifjØe.k½] thofoKku esa cksu ¼gM~Mh½] dkfVZyst 
¼yphyh gM~Mh½] ely ¼ekalis'kh½ vkSj TokbaV 
¼tksM+½A gesa bldh Hkh tk¡p djuk pkfg, fd 
D;k mUgha 'kCnksa ds fofHkUu fo"k;ksa esa fHkUu&fHkUu 
vFkZ gksrs gSaA

rks] D;k ^ewoesaV ¼gypy½^ vkSj ^eks'ku ¼xfr½^ esa 
vUrj gksrk gS\ okLro esa rks ugha gksrk] gkyk¡fd 
buesa ls dksbZ ,d 'kCn çR;sd fo"k;{ks= esa 
ckj&ckj bLrseky fd;k tkrk gSA mnkgj.k ds 
fy,] gekjh HkkSfrd'kkL= dh ikB~;iqLrdsa ^ewoesaV^ 
'kCn ds ctk; vkerkSj ij ^eks'ku^ 'kCn dk 
mi;ksx djrh gSaA ewoesaV ¼gypy½ vkSj eks'ku 
¼xfr½] nksuksa gh 'kCn le; ds lkFk LFkku esa 
ifjorZu gksuk crkrs gSaA

ge dgrs gSa fd fgeky; dh HkwxHkhZ; ijr 
gj lky yxHkx nks lsaVhehVj ds LFkku 
ifjorZu ds dkj.k e/; ,f'k;k dh fn'kk esa 
xfr djrh gSA5

D;k ^ewoesaV^ dk ogh vFkZ gksrk gS tks 
^yksdkseks'ku^ ;k ^fMlIyslesaV^ dk gksrk gS\ ugha] 
D;ksafd ckn ds nksuksa 'kCnksa dk vFkZ dsoy ^fLFkfr 
esa ifjorZu^ dh vis{kk T;knk fof'k"V gksrk gSA

thofoKku esa] ^yksdkseks'ku ¼lapyu½^ dk eryc 
fdlh tho:i ds 'kjhj dk fdlh u, LFkku ij 
foLFkkfir gksuk gksrk gSA blfy,] fdlh tho:i 
ds lHkh ewoesaV yksdkseks'ku ugha gksrsA mnkgj.k 
ds fy,] vkius ;fn cSBs&cSBs viuk gkFk fgyk;k 
rks vkius dksbZ yksdkseks'ku ugha fd;k gksrkA 
vkids gkFk us gypy rks dh ij vkids 'kjhj 
dk foLFkkiu ugha gqvkA
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,d esa<d dh bl rLohj dks nsf[k, ftlesa 
og [kqyh gqbZ fLFkfr ^,^ ls iÙkksa ls <¡dh nwljh 
fLFkfr ^ch^ ij tkrk gSA og xgjs Hkwjs jax ls 
n'kkZ, x, oØh; ekxZ ls gksdj ogk¡ igq¡prk gSA

ijUrq mldk foLFkkiu blls dkQh de gS vkSj 
og ^,^ ls ^ch^ rd ds fcUnqokys rhj ls n'kkZ;k 
x;k gSA tc esa<d ^,^ ls ^ch^ dh vksj x;k 
rc mlus lapyu ¼yksdkseks'ku½ fd;kA ijUrq 
fcUnq ^ch^ ij igq¡pdj tc og mdM+w¡ cSBrk gS 
;k viuh iydsa >idkrk gS] rc og gypy rks 
djrk gS ysfdu og dksbZ lapyu ;k foLFkkiu 
ugha n'kkZrkA

nwljh vksj] foLFkkiu HkkSfrd'kkL= dk 'kCn 
gSA og fdlh oLrq dh çkjfEHkd vkSj vfUre 
fLFkfr;ksa ds chp dh lcls de nwjh crkrk gSA 
lkFk gh] og xfr dh fn'kk Hkh crkrk gSA fiNys 
mnkgj.k esa] ;fn vkidk gkFk 'kjhj ds nkfguh 
vksj 10 lsaVhehVj x;k gksrk] rks mldk foLFkkiu 
nkbaZ vksj 10 lsaVhehVj gksrkA

gekjs vklikl gksus okyh fofHkUu çdkj  
dh xfr;k¡
ek/;fed Ldwy dh d{kk esa ^ewoesaV* ds izlax 
dk ifjp; djokus dk ,d mÙke rjhdk 
vyx&vyx fo|kFkhZ ds voyksduksa ls 'kq#vkr 
djuk gSA fo|kfFkZ;ksa ls muds vklikl dh 
xfr;ksa dk voyksdu djus vkSj mudh lwph 
cukus ds fy, dgsaA mUgsa gj çdkj dh gypyksa 
¼tkuojksa dh] gok eas fgyus&Mqyus okyh phtksa 
dh] Lopkfyr e'khuksa dh xfr;ksa dh] ;gk¡ rd 
fd ikuh ds cgus dh½ dks [kkstus dh ;kn 
fnyk,¡A

,dckjxh tc os viuh lwph rS;kj dj ysa] rks 
fo|kfFkZ;ksa ls mu gypyksa dh udy mrkjus vkSj 
d{kk esa çn'kZu djus dks dgsa ftudk mUgksaus 
voyksdu fd;k gSA bl izlax dks i<+kus esa 
dkbuSLFksfVd yfuaZx ¼fØ;kRed f'k{k.k½ ds djus 
ds }kjk lh[kus dh i)fr dk ckj&ckj bLrseky 
fd;k tk ldrk gSA tSlk fd lwlu fxzl dgrh 
gSa fd] ÞcPpksa dks mudh dqflZ;ksa ls mBkdj 
lfØ; dj nsus Hkj ls gh ge ^eSa okLro esa ;gk¡ 
ugha gksuk pkgrk^& okyh f'k{kkß dk uhjl <k¡pk 
rksM+uk 'kq: dj nsrs gSaA** fo|kFkhZ tc xfr ds 
ckjs esa lh[k jgs gksa] rc mUgsa fLFkj fcBk, j[kuk 
rks ,d vijk/k tSlk gSA6

bl xfrfof/k ds vUr esa fo|kfFkZ;ksa us ftu 
fofHkUu çdkj dh xfr;ksa dk voyksdu fd;k gS] 
muds çdkj ds vk/kkj ij mUgsa oxhZd`r djus ds 
fy, dguk mi;ksxh gksxkA rks gekjs vklikl dh 
fofHkUu çdkjksa dh xfr;k¡ dkSu&lh gSa\ xfr;ksa 
dk oxhZdj.k Hkh fo"k;{ks= ds vuqlkj cnyrk gSA

fdlh HkkSfrd'kkL=h ls blds ckjs esa iwfN, rks 
og ,sls 'kCnksa dk gokyk nsxk tSls ^Vªkalys'kuy 
¼LFkku ifjorZu dh xfr½*] ^ihfj;ksfMd ¼vkorhZ½*] 
^gkeksZfud ¼y;c) vuqdfEir½* rFkk ^jksVs'kuy 
¼pØh;½*A ogha] nwljh vksj] ,d thofoKkuh 
igys rks ,sls dfBu 'kCn bLrseky djsxk 
tSls fd ^uSfLVd ¼ladsr ls mdlk;k x;k½* 
rFkk ^Vª‚fid ¼çdk'k vuqorhZ½*] vkSj fQj ,sls 
'kCnksa dh >M+h yxk nsxk tSls ^Øky ¼jsaxuk½] 
Dykbac ¼p<+uk½] g‚i ¼dqyk¡ps Hkjuk½] XykbM 
¼ljduk½] g‚oj ¼e¡Mjkuk½] vuMqysV ¼rjafxr 
gksuk½---*A ,d HkwoSKkfud ^jksVs'kUl ¼?kw.kZuuksa½] 
fjoksY;w'kUl ¼ifjØekvksa½] ygjksa] Tokj&HkkVksa vkSj 
/kkjkvksa* vkfn dk mYys[k dj ldrk gSA ,d 
jlk;u'kkL=h ^dEiuksa] czkmfu;u xfr* vkfn dh 
ckr djsxkA vki 'kCnksa ds bl dksykgy dks dSls 
le>saxs\

,d xgjh lk¡l yhft, vkSj /;ku jf[k, fd ;s 
lkjs 'kCn gekjh lqfo/kk ds fy, ;gk¡ gSaA gesa 
dsoy mrus foLrkj esa tkuk gS ftruk fd gekjs 

A

B
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fo|kfFkZ;ksa ds fy, t:jh gSA

ge 'kq#vkr cqfu;knh çdkj dh xfr;ksa ls djrs 
gSa tSlh fd os eSdsfuDl ¼;kaf=dh½ }kjk ifjHkkf"kr 
dh xbZ gSaA tSlk fd vki tkurs gSa] eSdsfuDl] 
HkkSfrd'kkL= dh og 'kk[kk gS ftldk lEcU/k 
oLrqvksa ij cyksa dh fØ;k ds dkj.k gksus okyh 
mudh xfr ls gksrk gSA eSdsfuDl esa xfr;k¡ pkj 
çdkj dh gks ldrh gSaA

,slh xfr ftlds ifj.kkeLo:i oLrq ds LFkku esa 
ifjorZu gksrk gS] LFkkukUrj.k xfr ¼Vªkalys'kuy 
eks'ku½ dgykrh gSA vki iwN ldrs gSa fd D;k 
fdlh vkSj çdkj dh xfr Hkh gksrh gS\ fcydqy 
gks ldrh gSA mnkgj.k ds fy,] ;fn dksbZ Vªsu 
csaxyq# ls fnYyh tkrh gS vkSj fQj okfil 
csaxyq# vkrh gS] rks mlus cgqr xfr dh gksrh 
gSA ysfdu mldh fLFkfr esa dqy feykdj dksbZ 
ifjorZu ugha gksrkA blh çdkj ls ;fn dksbZ oLrq 
fdUgha nks fLFkfr;ksa ds chp ckj&ckj xfr djrh 
gS rks og nksyu dh xfr ¼v‚flysVjh eks'ku½ 
n'kkZrh gSA ijUrq nwljh vksj] ;fn dksbZ oLrq fcuk 
dgha x, vius gh pkjksa vksj ?kwerh gS] rks og  
?kw.kZu xfr ¼jksVs'kuy eks'ku½ n'kkZrh gSA vkSj 
vUr esa] ;fn fdlh oLrq dh xfr dk iwokZuqeku 
ugha yxk;k tk ldrk rks og vfu;fer xfr 
¼jSaMe eks'ku½ djrh gSA

iw¡Nksa dks ,d rjQ ls nwljh rjQ fgykrh jgrh 
gSa] vkSj nkSM+rs gq, LruikbZ tkuoj vius iSjksa 
dks vkxs vkSj ihNs dh vksj pykrs gSaA bu lHkh 
ekeyksa esa] ,d ,slk <k¡pk ftlesa æO;eku gksrk 
gS fdlh ,sls rjy inkFkZ ¼;k gok ;k ikuh½ esa 
nksyu djrk gS tks mldh xfr dk çfrjks/k 
djrk gSAß &vkj- eSduhy ,ySDtsaMj 7

vHkh rd geus pkj çdkjksa dh xfr dks ns[kk gSA 
D;k ;g gekjh d{kkvksa ds fy, i;kZIr ugha gS\ 
vPNk rks] ;g dgus esa fd Þdaxk: dqyk¡psa Hkjrs 
¼g‚i½ gSa tcfd ?kksM+s pkSdM+h Hkjrs gq, nkSM+rs 
gSa ¼xSyi½ß vkSj ;g dgus esa fd Þdaxk: vkSj 
?kksM+s LFkkukUrj.k xfr djrs gSaß fn[kk, tk jgs 
QdZ dks ns[ksa! tkuojksa dh yxHkx leLr xfr 
LFkkukUrj.k xfr gksrh gS] ij tc ge ml xfr 
dks ckjhdh ls lgh&lgh crkuk pkgrs gSa rks ge 
vU; 'kCnksa dk bLrseky djrs gSaA

tkuojksa ds  LFkku ifjorZu ¼yksdkseks'ku½ ds 
çdkj ml ek/;e ij fuHkZj djrs gSa ftlesa 
mudh xfr ?kfVr gksrh gSA ikuh ds vUnj 
gksus okyh leLr xfr rSjuk ¼fLofeax½ gksrh 
gS] gkyk¡fd mldk vkxs fQj ,slh xfr;ksa 
esa oxhZdj.k fd;k tk ldrk gS tSls fd 
ygjkuk ¼vuMqys'ku½ vkSj vkxs dks /kDdk nsuk 
¼çksiY'ku½A gok esa gksus okyh xfr fofo/k çdkj 
dh mM+uk ¼¶ykbax½ gksrh gS &frjuk ¼XykbfMax½] 
e¡Mjkuk ¼g‚ofjax½ vkSj QM+QM+kuk ¼¶ySfiax½A 
tehu ds uhps dh xfr vkerkSj ij fcy [kksnuk 
¼cjksbax½ gksrh gSA tehu ij gksus okyh xfr esa 
lcls vf/kd fofo/krk gksrh gS vkSj og pyuk] 
nkSM+uk] dqyk¡psa Hkjuk] p<+uk] dwnuk ;k jsaxuk gks 
ldrh gSA

bu lHkh gypyksa dk ifj.kke LFkkukUrj.k xfr 
gksrk gSA ysfdu D;k tkuojksa esa vU; çdkj 
dh xfr;k¡ Hkh ns[kh tkrh gSa\ tjk vius ân; 
ds /kM+dus ds ckjs esa lksfp, & og /kM+drk rks 
jgrk gS] ij mldk /kM+duk Nkrh ds vUnj ,d 
gh LFkku ij gksrk gSA ;g nksyu xfr dk ,d 
mnkgj.k gS] ftlesa ân; nks fLFkfr;ksa ds chp esa 

,d bYyh tks tehu ij igq¡pus ds fy, 
fdlh ikS/ks ij uhps dh vksj jsaxrh gS] og 
LFkkukUrj.k xfr n'kkZrh gSA fdlh iSaMqye 
dh ckj&ckj nksgjkbZ tkus okyh xfr nksyu 
xfr gksrh gSA fdlh lhMh Iys;j esa ?kwerh 
gqbZ lhMh dh xfr ?kw.kZu xfr gSA fdlh xSl 
esa mlds v.kqvksa dh xfr dk iwokZuqeku ugha 
yxk;k tk ldrk blfy, og vfu;fer 
xfr gSA 

tkuojksa dh xfr;k¡

ÞmM+us okys dhV vkSj i{kh vius ia[kksa dks Åij 
vkSj uhps QM+QM+krs gaS] rSjrh gqbZ eNfy;k¡ viuh 



14

vkxs&ihNs xfr djrk gSA vc vius flj dks ,d 
rjQ ls nwljh rjQ ys tkb,A vkidh xnZu esa  
/kqjh dk dke djus okyk tksM+] tks vkids flj 
dks bl rjg ls fgykus dh vkidks lqfo/kk nsrk 
gS] blds fy, ?kw.kZu xfr ij fuHkZj djrk gSA 
D;k vki tkuojksa esa nksyu vkSj ?kw.kZu xfr ds 
vkSj mnkgj.kksa ds ckjs esa lksp ldrs gSa\

ikS/kksa dh xfr

ÞmUgsa ,d&nwljs ls yM+uk iM+rk gS] mUgsa 
lgoklh lkfFk;ksa ds fy, Li/kkZ djuk iM+rh 
gS] mUgsa u, {ks=ksa esa geyk djds ?kqliSB djuk 
iM+rh gSA ij gesa drbZ bu ukVdh; ?kVukvksa 
dk irk ugha pyrkA bldk dkj.k ;g gS fd  
ikS/ks] fuf'pr :i ls] le; ds ,d vU; iSekus 
ij thrs gSaAß &lj MsfoM ,sfVucjks 8

ge vkerkSj ij ikS/kksa ds ckjs esa ,slk ugha lksprs 
fd os xfr djrs gSa] ysfdu muds thou esa <sjksa 
çdkj dh xfrfof/k gksrh gSaA mudh tks gypysa 
gekjh utj esa vkrh gSa os jSfiM IykaV ewoesaV~l 
¼Rofjr ouLifr gypy½ gksrh gSaA ;s gypysa  
,d lsds.M ds Hkh NksVs ls va'k esa] ;k dqN  
lsds.Mksa esa ?kfVr gksrh gSaA ,slh Rofjr xfr;ksa ds     
mnkgj.kksa esa ohul ¶ykbZVªSi ¼Hk{kh ikS/ks dk eD[kh 
fiatjk½ dk [kV ls vius f'kdkj dks cUn dj 
ysuk] NqbZ&eqbZ ds ikS/ks rFkk VSyhxzkQ ikS/ks dh 
ifÙk;ksa dh xfr;k¡ 'kkfey gSaA ikS/kksa esa lcls rst 
xfr ls gksus okyh Kkr xfr lQsn eycsjh ds 
isM+ksa ls ijkx dk Qsadk tkuk gSA ;g ?kVuk /ofu 
dh xfr ls vk/kh xfr ij ?kVrh gSA9

ijUrq] ikS/kksa dh vf/kdka'k xfr;k¡ vdYiuh; :i 
ls /kheh gksrh gSa vkSj mudks ?kfVr gksus esa dbZ 
lIrkg vkSj eghus yx tkrs gSaA ;s xfr;k¡ fofHkUu 
çdkj ds mdlkus okys ladsrksa tSls fd çdk'k] 
ikuh] xq#Rokd"kZ.k]jlk;uksa vkSj lw;Z vkfn ds 
dkj.k gksrh gSaA bu xfr;ksa esa lcls çfl) xfr 
lwjteq[kh ds Qwyksa ds }kjk Þlu&VªSfdax ¼lw;Z dk 
ihNk djuk½ß gSA dqN vU; mnkgj.kksa esa çkFkfed 
tM+ksa dk xq#Ro dh vksj c<+uk vkSj rus ds fljksa 

dk çdk'k dh vksj >qduk 'kkfey gSA

ikS/kksa dh ;s xfr;k¡ rc vkSj T;knk jkspd  
yxrh gSa tc mudks #d&#ddj yh xbZ 
cgqr&lh Øfed rLohjksa ¼Vkbe&ySIl QksVksxzkQh½ 
}kjk dSn fd;k tkrk gS vkSj fQj rst xfr ij 
fn[kk;k tkrk gSA ikS/kksa dh xfr ds dqN ,sls 
euksgj ohfM;ks bl oSclkbV ij ns[ks tk ldrs 
gSa ftls j‚tj ih- gSaxkVZj us fufeZr fd;k gS% 
http://plantsinmotion.bio.indiana.edu10

vkdk'kh; fi.Mksa dh xfr;k¡

Þgekjh –f"V dh bfUæ; gekjs lkeus c`gLifr 
dk pDdj yxkrs gq, mlds pkj mixzgksa dk 
–'; çLrqr djrh gS] oSls gh tSls pUæek i`Foh 
dk pDdj yxkrk gS] lkFk gh c`gLifr dk ;g 
iwjk lewg 12 o"kksaZ dh vof/k esa lw;Z ds pkjksa 
vksj ,d fojkV d{kk dh ;k=k iwjh djrk gS----Aß 
&xSyhfy;ks xSfyyh ,oa tksgkul dSiyj 11

Åij geus ,sls thou/kkjh çkf.k;ksa dh xfr;ksa 
dks ns[kk tks vkdkj ds iSekus ij yxHkx gekjs 
leku gksrs gSaA vc ge xfr;ksa dks T;knk cM+s 
iSekus ij ns[ksa vFkkZr xzgksa vkSj rkjksa vkSj Lo;a 
czãk.M dh xfr;ksa dks ns[ksaA

bfrgkl ds vf/kdka'k nkSj esa euq"; lksprs jgs  
fd czãk.M i`Foh dh ifjØek djrk FkkA 
vkf[kjdkj D;k lw;Z iwoZ esa ugha mxrk Fkk vkSj 
if'pe esa vLr ugha gksrk Fkk\ vkSj D;k jkr dks 
rkjs vkSj pUæek i`Foh ds bnZ&fxnZ ugha ?kwers Fks\ 
czãk.M esa xfr;ksa dh gekjh ekStwnk] tcnZLr :i 
ls cnyh gqbZ] le> ,sls dbZ lkglh oSKkfudksa 
ds dk;Z ls gkfly gqbZ ftUgksaus rRdkyhu  
vkf/kdkfjd lÙkk dks pqukSrh nhA

czãk.M dk i`Foh&dsfUær fl)kUr ;g nkok 
djrk Fkk fd lw;Z] pUæek] rkjs vkSj xzg lHkh 
i`Foh dk pDdj yxkrs FksA fudksyl dksifuZdl 
us bl fl)kUr dks pqukSrh nsus okyh viuh —fr 
viuh e`R;q ds FkksM+s le; igys rd çdkf'kr 
ugha dh Fkh D;ksafd og bZ'k&fuUnk ekuh tkrh 
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Fkh! xSyhfy;ks xSfyyh dks ;g dgus ds fy, ppZ 
}kjk lrk;k x;k fd og i`Foh Fkh tks fd lw;Z 
dk pDdj yxkrh Fkh] u fd bldk myVk] tSlk 
fd ekuk tkrk FkkA vk/kqfud foKku dk çkjEHk 
rc gqvk tc euq";ksa us ;g Lohdkj dj fy;k 
fd i`Foh czãk.M dk dsUæ ugha FkhA cfYd] i`Foh 
gh gj 24 ?k.Vs esa vius gh pkjksa vksj if'pe 
ls iwoZ dh vksj iwjh ?kwe tkrh gS] vkSj blhfy, 
vkdk'kh; fi.M gesa iwoZ ls if'pe dh vksj xfr 
djrs gq, çrhr gksrs gSaA

xzhd fo}kuksa ds ckn] dksifuZdl og igyk 
O;fä Fkk ftlus ;g lq>k;k fd fn[kkbZ nsus 
okys ik¡p xzg vkSj i`Foh lw;Z dh ifjØek djrs 
gSaA xSyhfy;ks us vius VSfyLdksi dk mi;ksx 
djrs gq, foLr`r voyksdu fd, vkSj c`gLifr ds 
bnZ&fxnZ mlds mixzgksa ds ekStwn gksus dh [kkst 
dhA vkSj tksgkul dSiyj us çLrkfor fd;k fd 
xzgksa rFkk mixzgksa dh ifjØek d{kk,¡ o`Ùkkdkj u 
gksdj v.Mkdkj ¼bfyfIVdy½ FkhaA ckn esa] lkSj 
e.My esa vU; xzgksa ¼;wjsul] uSipwu rFkk IywVks½ 
dh [kkst ds lkFk gh] vkdk'k esa xzgksa dh xfr;ksa 
dks vf/kdka'k :i ls dSiyj ds y‚t v‚Q 
IySusVjh eks'ku ¼xzgksa dh xfr ds fu;e½ ds }kjk 
le>k x;kA

vc ge tkurs gSa fd i`Foh viuh /kqjh ij 
vius gh pkjksa vksj ?kw.kZu djrh gS vkSj lw;Z 
dh ifjØek djrh gSA ;s fdl çdkj dh 
xfr;k¡ gSa\

chloha lnh ds 'kq#vkrh nkSj rd] ;g eku fy;k 
x;k fd lw;Z Hkh gekjh vkdk“kxaxk ds dsUæ esa 
fLFkr ugha gSA mlds ctk;] bl vkdk“kxaxk 
;kuh feYdh&os vkdk'kxaxk] dk dsUæ mldh 
,d NksVh Hkqtk esa fLFkr vusd rkjksa esa ls ,d 
rkjk gSA ,Mfou gcy ;g fl) djus esa lQy 
gq, fd bl fojkV czãk.M esa ,slh gtkjksa 
vkdk“kxaxk,¡ gSaA blls Hkh T;knk fnypLi 
ckr gS fd gcy ds vk¡dM+ksa us fn[kk;k fd tks 
vkdk“kxaxk i`Foh ls ftruh T;knk nwj Fkh] og 

mruh gh rst xfr ls vkSj nwj tk jgh FkhA 
bldk ;g eryc Fkk fd vf/kdka'k vkdk“kxaxk,¡ 
fujUrj c<+rh gqbZ xfr;ksa ls ,d&nwljs ls nwj tk 
jgh FkhaA vkSj] blfy, ;g vFkZ Hkh fudyk fd 
czãk.M QSy jgk Fkk!

v.kqvksa dh xfr

v.kq dbZ vyx&vyx rjg ls dEiu djrs gSaA

ÞD;ksafd ;gk¡ rqe vusd d.kksa dks v–'; /kDdksa 
ds dkj.k viuk NksVk&lk jkLrk cnyrs gq,] 

vkSj fQj okfil ihNs /kdsyk tkrs gq,] 

lHkh fn'kkvksa esa b/kj&m/kj gksrs gq, ns[kksxsA 

ns[kks] mudh lHkh cnyrh gqbZ xfr;k¡ iqjkuh gSa] 

os vkfndkyhu ijek.kq ls pyh vk jgh gSa----Aß

&VkbVl ywØh'kl dSjl 
12

xzgksa rFkk vkdk“kxaxkvksa ls vc ge iSekus ds 
nwljs Nksj ij pysa vkSj lw{en'khZ ¼ekbØksLdksi½ 
ls ns[kh tkus okyh phtksa ls vkSj Hkh lw{e Lrj 
ij >k¡dsaA vc ge rqjUr eku ysrs gSa fd leLr 
inkFkZ ijek.kqvksa ;k v.kqvksa ls feydj cuk 
gksrk gSA ysfdu lfn;ksa rd ijek.kq dsoy ,d 
dkYifud vo/kkj.kk Fks] ftudk dksbZ okLrfod 
çek.k ugha FkkA ijUrq ywØsfV;l ds m)j.k] tks 
2000 o"kksaZ ls Hkh vf/kd iqjkuk gS] esa muds çek.k 
dk cht ekStwn Fkk! 

Ref: http://scied.ucar.edu/molecular-
vibration-modes

v.kq dbZ vyx&vyx rjg ls dEiu djrs gSaA
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viuh nk'kZfud dfork esa ywØh'kl us  
lwt;Z dh fdj.k esa utj vkus okys /kwy ds 
d.kksa dh /;ku vkdf"kZr djus okyh xfr dk 
o.kZu fd;k gSA mlus vuqeku yxk;k fd  
/kwy d.kksa dks ok;q esa ekStwn v–'; xfreku 
ijek.kqvksa }kjk /kDds fn, tk jgs FksA vc 
ge tkurs gSa fd /kwy ds d.kksa dh xfr 
okLro esa Å"eh; /kkjkvksa ¼FkeZy djsaV~l½ ds 
dkj.k gksrh gSA ij ;g xfr mYys[kuh; :i 
ls czkmfu;u eks'ku ds leku gksrh gS ftlus 
ijek.kqvksa vkSj v.kqvksa ds vfLrRo dh iqf"V 
djus esa lgk;rk dhA

j‚cVZ czkmu us vius lw{en'khZ ls ijkx dk 
v/;;u djrs gq, dqN d.kksa dks ijkx ls 
mRlftZr gksrs gq, ns[kkA ;s d.k ikuh esa cspSuh 
ls b/kj&m/kj bl rjg ls xfr dj jgs Fks] 
tSls fd os thfor gksaA fdlh æo ;k xSl ¼rjy 
inkFkZ½ esa fuyfEcr d.kksa dh bl csrjrhc 
vfu;fer xfr dks vc czkmfu;u eks'ku ds uke 
ls tkuk tkrk gSA mlds n'kdksa ckn] vYcVZ 
vkbaLVhu us le>k;k fd ;s d.k] Lo;a ml rjy 
inkFkZ ds fujUrj xfr djrs gq, ijek.kqvksa vkSj 
v.kqvksa ls Vdjkus ds dkj.k] cspSuh Hkjh gypysa 
n'kkZrs FksA v–'; ijek.kqvksa dh xfr bl rjg 
muds }kjk muls cM+s fn[kkbZ nsus okys d.kksa dks 

xfr nsus ds dkj.k çdV gqbZA

geus vHkh ns[kk fd fdlh rjy inkFkZ ds v.kq 
fujUrj xfr dj jgs gksrs gSaA ij fdlh Bksl 
inkFkZ ds v.kqvksa esa D;k gksrk gS\ ;g irk pyk 
fd Bksl ds v.kq Hkh xfr djrs gSaA ijUrq] d.kksa 
ds xfr djus dk <ax t:j inkFkZ dh voLFkk 
ij fuHkZj djrk gSA mnkgj.k ds fy,] bldk 
eryc gS fd ikuh ds v.kq] cQZ esa] æo ikuh esa 
vkSj ikuh dh ok"i esa vyx&vyx çdkj ls xfr 
djrs gSaA

Bksl inkFkksaZ ds d.k ,d fu;fer O;oLFkk esa 
l?ku :i ls lkFk&lkFk tek, x, gksrs gSaA fQj 
Hkh] Bksl v.kq dEiu djrs gSa vkSj viuh fu;r 
fLFkfr ij ?kw.kZu djrs gSaA dEiu ,d lUrqyu 
fcUnq ds bnZ&fxnZ ,d çdkj dk nksyu gksrk gSA 
bu gypyksa ds ckotwn] Bksl inkFkZ vius v.kqvksa 
ds chp ds dls gq, cU/kksa ds dkj.k l[r ;k 
vuE; gksrs gSaA

æoksa esa] muds d.k T;knk <hys rjhds ls lkFk 
gksrs gSaA æo d.k ikl rks gksrs gSa] ysfdu os 
,d&nwljs ds bnZ&fxnZ Lora=rkiwoZd ljd ldrs 
gSaA ;gh dkj.k gS fd æo inkFkZ vius ik= dk 
vkdkj xzg.k dj ikrs gSaA æo d.kksa esa dEiu] 
?kw.kZu rFkk LFkkukUrj.k dh xfr;k¡ çnf'kZr  
gksrh gSaA

 
                       Sources for illustration (Animal): Garvie, Steve. The Great Trek. 2010. 
Wikimedia Commons. Web. 15 Apr. 2015. https://commons.wikimedia.org/wiki/File:The_Great_Trek.jpg. Attribution-Share 
Alike 2.0 Generic License: https://creativecommons.org/licenses/by-sa/2.0/deed.en. Sources for illustration (plants 
sprouting): Favreau, Jean-Marie. Sprouter. 2006. Wikimedia Commons. Web. 15 Apr. 2015.
https://commons.wikimedia.org/wiki/File:Sprouter.png. GNU Free Documentation License, Version 1.2 or later:
https://en.wikipedia.org/wiki/GNU_Free_Documentation_License)

tgk¡ ge tkuojksa esa gksus okyh xfr;ksa dks vklkuh ls le> ysrs gSa] ogha ikS/kksa esa xfr dh vo/kkj.kk dks le>us ds 
fy, vf/kd dYiuk 'kfä dh vko';drk gksrh gSA
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bu ckrksa ls ge ns[k ldrs gSa fd Hkkstu] 
vkJ;] laxhlkFkh vkfn dh t:jr gh 
tkuojksa esa xfr dk izeq[k dkj.k gksrh gSA 

xSlksa ds d.k Hkh ;s lHkh xfr;k¡ n'kkZrs gSaA ysfdu 
æoksa dh vis{kk xSlksa ds d.kksa ds chp esa T;knk 
cM+h nwjh gksrh gSA blds vykok] xSlksa ds v.kq 
rsth ls lHkh fn'kkvksa esa xfr djrs gSaA ;gh 
dkj.k gS fd xSlsa ftl fdlh Hkh ik= esa j[kh 
tkrh gSa mls os Hkj nsrh gSaA

xfr ds dkj.k
ÞD;k gS og vkfn pkyd] og cqudj tks rsth 
ls pyrh gqbZ cqukbZ Hkjfu;ksa dk ekxZn'kZu djrk 
gS\ß &,MoMZ vks- foYlu 13

gekjs vklikl ds lalkj esa fofo/k çdkj dh 
gypysa gksrh gSaA buesa ls dqN gekjh vk¡[kksa dks 
fn[kkbZ ugha nsrh vkSj dqN ,dne gekjs ikl ds 
ifjos'k esa ?kVrh gSaA vU; gels brus T;knk cM+s 
iSekus ij gksrh gSa fd mUgsa le>uk dfBu gksrk 
gSA ysfdu ;s lkjh phtsa vkf[kjdkj D;ksa vkSj 
dSls xfr djrh gSa\

bl loky dk mÙkj dkQh tfVy gS vkSj ml 
lUnHkZ ij fuHkZj djrk gS ftlesa ge bl loky 
dks mBkrs gSaA i'kq rFkk ikS/ks ftu dkj.kksa  ls 
xfr djrs gSa muls ge ifjfpr gSaA ysfdu 
fdlh xSl ds v.kq ;k xzg rFkk vkdk“kxaxk,¡ 
D;ksa xfr djrh gSa\ ;g ,d vPNk fopkj gS fd 
bu lokyksa dks ek/;fed Ldwy esa mBkuk 'kq: 
dj fn;k tk, rkfd fo|kFkhZ bu ij euu dj 
ldsaA vkSj vkjEHk djus dh lcls vPNh txg 
gS] ifjfpr ls vFkkZr thou/kkjh çkf.k;ksa ls 'kq: 
djukA

i'kq D;ksa xfr djrs gSa\

;fn vki vius fo|kfFkZ;ksa ls ;g ç'u djsaxs rks 
lEHkkouk gS fd os vkidks ,sls mÙkj nsaxs] tSls 
fd *[krjs ls cpus ds fy,* ;k *Hkkstu vkSj ikuh 
dh ryk'k djus ds fy,*A bl ppkZ dks vkxs 
c<+kus dk ,d rjhdk fo|kfFkZ;ksa ls ;g iwNuk 
gS fd cnyrs gq, ekSle ds lkFk tkuoj nwljh 
txgksa ij iyk;u D;ksa djrs gSa\ vki lgoklh 
lkfFk;ksa dh ryk'k djus ds fy, gksus okyh 
tkuojksa dh xfr;ksa] tSls fd phafV;ksa rFkk nhedksa 

dh oSokfgd mM+kuksa] dk Hkh o.kZu dj ldrs gSaA

blds ckn] ;g ns[kuk mi;ksxh gS fd tkuojksa 
esa xfr djus dh çfØ;k dSls gksrh gSA vf/kdka'k 
tkuojksa esa xfr iSnk djus dk lcls utnhdh 
dkj.k ekalisf'k;ksa dk fldqM+uk gksrk gSA

d“ks:d çkf.k;ksa esa xfr mRiUu djus ds fy, 
ekalisf'k;k¡ rFkk Ård ,d lkFk yhojksa dh rjg 
dke djrs gSaA14 yhoj ,d ljy e'khu gksrh gS 
tks ,d NksVk cy yxkdj ,d cM+k cy iSnk 
djus ds fy, bLrseky dh tkrh gSA yhoj dk 
fl)kUr gh jh<+/kkjh çkf.k;ksa esa l{ke :i ls 
xfr iSnk djus ds fy, bLrseky fd;k tkrk 
gSA fo|kfFkZ;ksa ls iwNsa fd mudh ekalisf'k;k¡ vkSj 
gfM~M;k¡ yhoj dh rjg dSls dke dj ldrh gSaA

,d vU; jkspd rF; ;g gS fd 'kjhj dh  
vf/kdka'k xfrfof/k;k¡ ekalisf'k;ksa ds ;qXeksa ¼is;lZ½ 
esa dke djus ds }kjk fØ;kfUor dh tkrh gSaA 
fo|kfFkZ;ksa ls bl loky ij fopkj djus dks dgsa 
fd ekalisf'k;k¡ tksM+ksa ds :i esa dke D;ksa djrh 
gSaA bl loky ds mÙkj dk ladsr ;g gS fd 
dksbZ Hkh ekalis'kh ,d gh fn'kk esa xfr djus ds 
fy, fldqM+ ldrh gSA

ckblSIl ¼f}f'kj is'kh½ rFkk VªkblSIl ¼<k¡ps dh 
f=ewyd is'kh½ ,slk gh ekalisf'k;ksa dk tksM+k gS] 
tc ckblSIl fldqM+rh gSa rc VªkblSIl <hyh gks 
tkrh gSa vkSj ,slk gh foijhr fØ;k esa gksrk gSA 
ckblSIl dk fldqM+uk dksgfu;ksa dks eksM+rk gS] 
VªkblSIl dk fldqM+uk dksgfu;ksa dks fQj ls lh/kk 
dj nsrk gSA bl çdkj 'kjhj ds vaxksa dks nksuksa 
fn'kkvksa esa pykus ds fy, ekalisf'k;k¡ tksM+ksa esa 
dke djrh gSaA

ikS/ks D;ksa xfr djrs gSa\ 

bl ckr ij xkSj djuk fnypLi gksrk gS fd D;k 
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fo|kFkhZ ;g le> ikrs gSa fd ikS/kksa ds xfr djus 
ds dbZ dkj.k Hkh ogh gksrs gSa tks tkuojksa ds 
gksrs gSaA gk¡] muesa dsoy ;g vUrj t:j gksrk gS 
fd ikS/kksa esa dksbZ okLrfod yksdkseks'ku ¼iwjs ikS/ks 
dk LFkku ifjorZu½ ugha gksrkA fo|kfFkZ;ksa ls  
ikS/kksa dh xfr;ksa ds fof'k"V uke crkus ds fy, 
dgsa vkSj fQj bl ij fopkj djus ds fy, dgsa 
fd ;s xfr;k¡ D;ksa gksrh gSaA

mnkgj.k ds fy,] çdk'k la'ys"k.k dh çfØ;k ds 
}kjk Hkkstu rS;kj djus esa ikS/ks dh enn djus 
ds fy, mldk ruk çdk'k dh vksj xfr djrk 
gS rFkk tM+sa ikuh dh vksj xfr djrh gSaA ohul 
¶ykbVªSi dh xfr dhVksa dks Q¡lkus ds }kjk ikS/ks 
dks dfBukbZ ls çkIr gksus okys iks"kd rRo ¼tSls 
fd ukbVªkstu½ ikus esa enn djus ds fy, gksrh 
gSA NqbZ&eqbZ dh ifÙk;k¡] ijHkf{k;ksa ls viuh j{kk 
djus ds fy,] Nq, tkus ij cUn gks tkrh gSaA 
Qwy vius ijkx.k] fu"kspu ¼QfVZykbts'ku½ vkSj 
cht&fuekZ.k dh lEHkkoukvksa dks vf/kdre cukus 
ds fy, [kqyrs rFkk cUn gksrs gSaA                                                      

gSaA ;g xfr rus ds ml Hkkx ds yEcs gks tkus 
ds dkj.k gksrh gS tks çdk'k ls nwj gksrk gSA 
bl vleku o`f) ds dkj.k ruk çdk'k dh vksj 
eqM+ tkrk gSA o`f) gkeksZu dgykus okys jlk;u 
yEckbZ esa bl c<+r dks iSnk djrs gSaA o`f) 
gkeksZu dksf'kdkvksa dh nhokjksa dks vf/kd yphyk 
cuk nsrs gSa vkSj blfy, ikuh dk lap; djus ds 
}kjk dksf'kdk,¡ T;knk yEch gks tkrh gSaA15 vkSj 
dqN vU; jlk;uksa dh fØ;k ds }kjk ¼tks çdk'k 
ds çfr laosnu'khy gksrs gSa½ bl o`f) gkeksZu dks 
rus ds va/ksjs Hkkx dh vksj Hkstk tkrk gSA

jSfiM IykaV ewoesaV~l ¼ikS/kksa esa Rofjr xfr;k¡½ 
dbZ ?kVukvksa ds la;kstu ds ek/;e ls ?kVrs gSaA 
bl rjg dh ,d ?kVuk *vEy o`f)* gksrh gS tks 
ohul ¶ykbZVªSi esa ikbZ tkrh gSA16 tc mldh 
ifÙk;ksa ds jkseksa dks Nqvk tkrk gS] rks iÙkh ds 
fo|qrh; foHko esa ifjorZu gksrk gSA bl ifjorZu 
ds dkj.k feMfjc ¼iÙkh ds chp dh ul½ dh 
dksf'kdkvksa dh nhokjksa esa /kukRed gkbMªkstu 
vk;uksa ¼H+½ dh ck<+ vk tkrh gSA ;s vk;u 
ml {ks= dks vf/kd vEyh; cuk nsrs gSa vkSj 
dksf'kdkvksa dh nhokjksa ds dqN fgLlksa dks ?kksy 
nsrs gSaA blds ifj.kkLo:i dksf'kdk,¡ ikuh dk 
laxzg djus ds }kjk QSyus ds fy, eqä gks tkrh 
gSaA iÙkh dk ckgjh Hkkx rsth ls QSyrk gS vkSj 
blfy, mldk Qank [kV ls cUn gks tkrk gSA

ikS/kksa esa xfr ds ,sls dbZ utnhdh dkj.k gksrs 
gSaA bu çfØ;kvksa dks csgrj <ax ls le>us ds 
fy, ge vHkh Hkh mudh [kkstchu dj jgs gSaA

i'kqvksa rFkk ikS/kksa] nksuksa ds ekeys esa geus ns[kk 
fd muds thou ds fy, vko';d phtksa dh 
ryk'k djus ds }kjk] thou dks cuk, j[kus dh 
t:jr gh mudh xfr;ksa ds mRiUu gksus dk 
dkj.k gksrh gSA fQj Hkh gesa bldk iDdk irk 
ugha gS fd ;g *thou* D;k gS tks vius dks 
lrr cuk, j[kus dk ç;kl djrk gSA

xzg] rkjs rFkk vkdk’kxaxk,¡ D;ksa xfr djrs gSa\

geus vkdk'kh; fi.Mksa ds }kjk çnf'kZr dh tkus 

ikS/kksa esa Hkh xfr dk izeq[k dkj.k] Hkkstu] 
çfrj{kk] çtuu rFkk vU; vko';drk,¡ 
gksrh gSaA

ysfdu ikS/ks okLro esa fdl rjg xfr iSnk 
djrs gSa\ vkf[kjdkj muesa dksbZ ekalisf'k;k¡] 
dksbZ gfM~M;k¡ vkSj lcls egÙoiw.kZ] dksbZ 
raf=dk O;oLFkk ugha gksrhA bl ç'u ds mÙkj 
esa thofoKku rFkk jlk;u'kkL= dk ,d jkspd 
feJ.k 'kkfey gksrk gSA ;fn vkids fo|kFkhZ ikS/ks 
dh cqfu;knh dksf'kdk lajpuk ls vkSj FkksM+s&cgqr 
jlk;u'kkL= ls ifjfpr gSa] rks vki ikS/kksa dh 
xfr;ksa ds ,d ;k nks mnkgj.kksa dk FkksM+s foLrkj 
ls v/;;u dj ldrs gSaA

ikS/kksa esa xfr;ksa dh /kheh njsa] muds vyx&vyx 
vaxksa ds c<+us dh vyx&vyx njksa ds dkj.k 
gksrh gSaA mnkgj.k ds fy,] tc NksVs dksey ikS/kksa 
dks ,d dejs ds Hkhrj j[kk tkrk gS rc muds 
rus f[kM+dh dh vksj çdk'k dh fn'kk esa eqM+ tkrs 
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okyh fofHkUu çdkj dh xfr;ksa dks ns[kk gSA os 
vius gh pkjksa vksj ?kw.kZu ¼fLiu ;k jksVsV½ djrs 
gSa] nwljs fi.Mksa ds pkjksa vksj pDdj yxkrs gSa 
vkSj 'ks"k czãk.M ls rst xfr ls nwj Hkkxrs 
gSaA ysfdu ;s fi.M xfr djrs gh D;ksa gSa] ;g 
,d ,slk loky gS ftlus euq";ksa dks lfn;ksa 
ls ijs'kku vkSj gSjku dj j[kk gSA czãk.M dh 
jgL;e; ç—fr ls lpeqp esas fo|kfFkZ;ksa dk 
ifjp; djok;s tkus dh t:jr gksrh gSA mUgsa 
bu xfr;ksa ds dkj.kksa dk vuqeku yxkus ds 
fy, çksRlkfgr fd;k tk ldrk gSA d{kk esa bl 
loky dh ppkZ djus ls igys os Lo;a Hkh blds 
ckjs esa i<+ ldrs gSa vkSj blds mÙkj [kkst ldrs 
gSaA ;gk¡ ge igys mYys[k dh xbZa rhu çdkj dh 
xfr;ksa ds lEHkkfor dkj.kksa ij ,d laf{kIr utj 
MkysaxsA

;g ns[kk x;k gS fd czãk.M esa gj pht 
¼lkSj e.My ds xzg] lw;Z] vU; rkjs] lHkh  
vkdk“kxaxk,¡½ lHkh phtsa ?kw.kZu djrh gSaA17 vkSj 
,d O;oLFkk ¼tSls fd feYdh&os vkdk“kxaxk ;k 

i`Foh ds Lo;a ds pkjksa vksj ?kw.kZu djus ls ,slk çrhr 
gksrk gS tSls fd lw;Z rFkk rkjs mldk pDdj yxkrs 
gSaA ;g QksVksxzkQ jkf= vkdk'k esa 91 fefuV dh vof/k 
esa fy, x, rkjksa dh vkHkklh xfr dh rLohj dks 
fn[kkrk gSA Source: Lee, James Ronald. 91 Minutes of 
the Night Sky . 2010.Wikimedia Commons. Web. 15 Apr. 
2015. https://commons.wikimedia.org/wiki/File:91_minute 
s_of_the_night_sky .jpg.

lkSj e.My½ ds Hkhrj fLFkr lHkh oLrq,¡ i`Foh ds 
tSlh gh fn'kk esa ?kw.kZu djrs gSaA ,slk blfy, gS 
D;ksafd ;g ?kw.kZu Lo;a bu O;oLFkkvksa ds fufeZr 
gksus ds QyLo:i fodflr gqvk çrhr gksrk gSA

mnkgj.k ds fy,] feYdh&os ds Hkhrj lkSj e.My 
yxHkx 4-5 vjc o"kZ igys fdlh ,sls cy ds 
ifj.kkeLo:i fufeZr gqvk] tks lEHko gS fd ikl 
esa fLFkr lqijuksok dh 'k‚dosOl ¼mPp ncko dk 
rst xfr ls vk jgk {ks=½ dk jgk gksA18 bl cy 
us gkbMªkstu xSl ds ,d fojkV ckny dks xq#Ro 
ds dkj.k vius vUnj gh <g tkus ij ck/; 
fd;kA ftu fHkUu&fHkUu vkosxksa ls gkbMªkstu 
ds d.k ,d&nwljs dh vksj vk,] mUgksaus 
la;qä gksdj iwjh O;oLFkk ds fy, ?kw.kZu dks 
mRikfnr fd;kA ftu ?kVukvksa ds ifj.kkeLo:i 
vkdk“kxaxkvksa dk fuekZ.k gqvk] os gh muds ?kw.kZu 
djus dk dkj.k cuhaA

vc] i`Foh rFkk vU; xzg lw;Z dh ifjØek D;ksa 
djrs gSa\ xq#Rokd"kZ.k cy ds dkj.k xzg lw;Z 
dh vksj mlh rjg [khaps tkrs gSa ftl rjg ,d 
lsc tehu ij fxjrk gSA ij] i`Foh lw;Z esa D;ksa 
ugha fxj tkrh] bldk dkj.k gS fd i`Foh dk 
,d ik'oZosx ¼lkbMost osyksflVh½ Hkh gksrk gS] 
ftldh fn'kk lw;Z ls ledks.k ¼90 fMxzh dk  
dks.k½ cukrh gSA19 ;g ik'oZosx ml le; ls 
pyk vk jgk gS tc vkjEHk esa i`Foh lkSj e.My 
esa fufeZr gqbZ FkhA ;g ik'oZosx i`Foh dks lw;Z 
ls nwj /kdsyus dk ç;kl djrk gS] tcfd 
xq#Rokd"kZ.k dk cy mls lw;Z dh vksj [khaprk 
gSA ;s nksuksa ifjiw.kZ lUrqyu esa gksrs gSa] vkSj 
blhfy, i`Foh u rks lw;Z esa fxjrh gS vkSj u gh 
mlls nwj tkrh gSA mlds ctk;] og fujUrj 
viuh d{kk esa lw;Z dh ifjØek djrh jgrh gSA

vkSj vUr esa] czãk.M dh vkdk“kxaxk,¡ D;ksa rsth 
ls ,d&nwljs ls nwj Hkkx jgh gSa\ bl ç'u dk 
mÙkj fcx cSax ¼egkfoLQksV½20 esa fufgr gSA tc 
vkdk“kxaxkvksa dh xfr dks le; esa ihNs dh vksj 
ys tk;k tkrk gS] rks os lHkh ,d gh ewy fcUnq 
ls mRiUu gqbZ çrhr gksrh gSaA
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egkfoLQksV ds fl)kUr dk nkok gS fd 13-7 
vjc o"kZ igys ;g ,d ek= fcUnq ,d foLQksV 
ds ifj.kkeLo:i Qwyk] QSyrk x;k vkSj ckn 
esa B.Mk gksus ij mlus orZeku foLr`r gksrs gq, 
czãk.M dks fufeZr fd;kA21

lkjka'k esa ge ns[k ldrs gSa fd vkdk'kh; fi.Mksa 
dh xfr dk ,d çeq[k dkj.k xq#Rokd"kZ.k cy 
gSA ysfdu mudh xfr ds vU; dkj.k okLro 
esa gesa Kkr ugha gSa] vkSj blhfy, ge lqijuksok 
;k fcx cSax tSlh ?kVukvksa dk vuqeku yxkrs 
gSaA egÙoiw.kZ ckr czãk.M ds ckjs esa ,d foLe; 
vkSj jgL; dh vuqHkwfr dks vius fo|kfFkZ;ksa dks 
lEçsf"kr djuk gSA

ijek.kq rFkk v.kq D;ksa xfr djrs gSa\

geus igys ns[kk fd ijek.kqvksa rFkk v.kqvksa dh 
xfr inkFkZ dh voLFkk ds lkFk cnyrh gSA 
ysfdu ;s d.k xfr djrs gh D;ksa gSa\ D;k dksbZ 
,sls v.kq Hkh gksrs gSa tks iwjh rjg xfrghu ;k 
fLFkj gksa\

bu lokyksa ds mÙkj esa] fo|kfFkZ;ksa ls muds 
vuqeku tkuus dk rjhdk] muls ;g iwNuk gS 
fd ikuh ds ekeys esa inkFkZ dh voLFkkvksa dk 
ifjorZu dSls gksrk gSA fuf'pr :i ls] ge 
tkurs gSa fd cQZ dks xeZ djus ij og ikuh 
esa cny tkrk gS] vkSj mls vkxs xeZ djus ij 
og ok"i esa cny tkrk gSA B.Mk djus ij ;g 
?kVuk myVs :i esa ?kfVr gksrh gSA

vxyk dke gekjs fo|kfFkZ;ksa dks bu ?kVukvksa 
esa vUrlZEcU/k [kkstus ds fy, çsfjr djuk gSA 
muls iwfN, fd ftl rjg inkFkZ dh voLFkk 

fcx cSax dk fl)kUr ,sls ,d ek= ewy fcUnq 
¼tks vR;Ur gh NksVk] vR;Ur xje] vuUr 
:i ls l?ku fcUnq gS½ ls czãk.M dh mRifÙk 
dks le>kus ds fy, çLrkfor fd;k x;k 
FkkA gesa ;g ugha ekywe fd ;g ,d ek= 
ewy fcUnq dgk¡ ls ;k dSls vk;kA

esa ifjorZu gksrk gS vkSj ftl rjg inkFkZ dh 
vyx&vyx voLFkkvksa esa muds d.kksa dh xfr 
vyx&vyx gksrh gS] bu nksuksa ckrksa ds chp esa 
D;k lEcU/k gks ldrk gSA mUgsa ;g ns[k lduk 
pkfg, fd xeZ djus ij d.k T;knk rst xfr 
djrs gSa vkSj B.Mk djus ij mudh xfr /kheh gks 
tkrh gSA ;gk¡ xfr dh ÅtkZ ds :i esa xfrt 
ÅtkZ ¼dkbuSfVd ,uthZ½ dk ifjp; djok;k tk 
ldrk gSA dksbZ oLrq ftruh rsth ls xfr djrh 
gS] mldh xfrt ÅtkZ mruh gh vf/kd gksrh gSA

fQj fo|kfFkZ;ksa ls iwNsa fd fdlh inkFkZ dks xje 
djus ij mldk rkieku dSls cnyrk gSA mUgsa 
dksf'k'k djds rkieku dks ifjHkkf"kr djus nsaA 
fuf'pr :i ls] rkieku fdlh oLrq dh Å"ek 
dh rhozrk dks ukirk gSA ysfdu ;gk¡ lEcU/k ;g 
gS fd rkieku fdlh oLrq esa ekStwn d.kksa dh 
vkSlr xfrt ÅtkZ dh eki gksrk gSA fdlh oLrq 
ds d.k ftruh vf/kd rst xfr djrs gSa] mruk 
gh vf/kd mldk rkieku gksrk gSA22

geus ns[kk gS fd inkFkZ ds d.k xeZ djus ij 
T;knk rsth ls xfr djrs gSaA rks] D;k d.kksa dks 
i;kZIr B.Mk djus ds }kjk mudh xfr dks jksdk 
tk ldrk gS\ rkieku dk dSfYou iSekuk blh 
fopkj ij vk/kkfjr gS] D;ksafd oSKkfudksa us  
fl)kUr :i esa ;g fu"d"kZ fudkyk fd fdlh 
xSl dk vk;ru& 273-15°C ¼fMxzh lSfYl;l½ ij 
'kwU; gks tkrk gSA ;g & 273-15°C dk rkieku 
pje 'kwU; ¼,sClksY;wV thjks½ ;k 0 fMxzh dSfYou 
ekuk tkrk gSA23 ifjHkk"kk ds vuqlkj] ekuk tkrk 
gS fd pje 'kwU; ij leLr vk.kfod xfr dks 
cUn gks tkuk pkfg,A

ysfdu blds lkFk dbZ leL;k,¡ gSaA iwjs Kkr 
czãk.M esa dksbZ Hkh ,slk LFkku ugha gS tks pje 
'kwU; rkieku ij gksA gekjs fy, ,d pje 'kwU; 
fufeZr dj ikuk lS)kfUrd :i ls vlEHko gS] 
gkyk¡fd ge mlds cgqr utnhd rd igq¡pus esa 
lQy gq, gSaA24 vUr esa] Dok.Ve eSdsfuDl dk 
rdZ gS fd pje 'kwU; ij d.k xfreku gSa ;k 
ugha] ;g eki lduk vlEHko gSA vkSj ;fn ge 
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fdlh çdkj ml rkieku ij xfr dks eki Hkh 
ldrs] rc Hkh d.kksa esa FkksM+s ifjek.k esa dEiu 
vkSj ?kw.kZu rks gksxkA25 blfy, czãk.M esa çR;sd 
d.k xfr dj jgk gksrk gSA vkSj gesa lpeqp esa 
irk ugha gS fd ,slk D;ksa gSA

fu"d"kZ
ge fQj ls ml loky dks nksgjk,¡ ftlls geus 
'kq#vkr dh Fkh & D;k ge dg ldrs gSa fd 
xfr thou dk y{k.k gS\ vkf[kjdkj] czãk.M 
esa gj pht xfr djrh gSA blfy, thou/kkjh 
çkf.k;ksa ds }kjk fofHkUu çdkj ds mdlkoksa ds 
çfrmRrj ds :i esa] mís';iw.kZ xfr çnf'kZr djus 
dh ckr djuk vf/kd mi;qä çrhr gksrk gSA 
vkn'kZ :i esa vUrfoZ"k;h v/;;u blh çdkj dh 
ckjhd Hksn okyh le> dks c<+kok nsrk gSA

geus ;gk¡ dbZ –f"Vdks.kksa ls xfr ds izlax dk 
v/;;u ,d [kkl dkj.k ls fd;k gS] rkfd 
dksf'k'k djds ge vyx&vyx –f"Vdks.kksa dk 
,dhdj.k dj ldsaA tgk¡ ge fo"k; {ks=ksa ds 
,d —f=e foHkktu ds ek/;e ls lalkj ds ckjs 
esa le>rs gSa] ogha vUrfoZ"k;h ikB~;Øe lexz dks 
ns[kus dk ç;kl djrk gSA vk'kk dh tkuh pkfg, 
fd vc gesa xfr dh ,d ,slh le> gkfly 
gqbZ gS ftlesa fofHkUu fo"k; {ks=ksa dh vo/kkj.kk,¡ 
lekfgr gSaA

fuf'pr :i ls] phtsa D;ksa xfr djrh gS] bl 
ç'u dh ge ftruh xgjh [kkstchu djsaxs] gekjs 
eu esa mrus gh vf/kd ç'u mBsaxsA gekjs v/;;u 
ds leLr foLrkj ds ckotwn] czãk.M esa xfr 
dk vfUre dkj.k gekjh idM+ ls ckgj gSA ;g 
cks/k fd cgqr dqN gS tks vKkr gS] ,d ,slh 
vUr–Zf"V gS tks gesa vius fo|kfFkZ;ksa rd lEçsf"kr 
djuk t:jh gSA D;ksafd dsoy rHkh ifjfpr vkSj 
Kkr dh lhekvksa ds ikj tkus dh mRdV bPNk 
iSnk gksrh gSA
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hydrogen	gas	to	collapse	on	itself,	through	
gravity.	The	different	initial	momentums	with	
which	Hydrogen	particles	moved	towards	each	
other,	added	up	to	produce	a	spin	to	the	entire	
system.	Similar	phenomena	that	led	to	the	
formation	of	galaxies	also	causes	them	to	rotate.

Now,	why	do	Earth	and	other	planets	orbit	the	
Sun?	Planets	are	pulled	towards	the	sun	by	
gravitational	force	in	the	same	manner	as	an	
apple	falls	to	earth.	The	reason	the	Earth	doesn’t	
fall	into	the	Sun	is	because	it	also	has	a	sideways	

19velocity	at	right	angles	to	the	Sun .	This	sideways	
motion	is	a	remnant	from	when	the	Earth	was	
initially	formed	in	the	solar	system.	The	sideways	
velocity	is	driving	the	Earth	away	from	the	Sun,	
while	gravitational	force	is	pulling	it	towards	the	
Sun.	These	two	are	in	perfect	balance,	and	so	the	
Earth	neither	falls	in	nor	moves	away.	Instead	it	
orbits	the	Sun	continually.		

Finally,	why	are	galaxies	in	the	Universe	speeding	
away	from	one	another?	The	answer	to	this	

20question	is	the	Big	Bang .	When	the	movement	
of	galaxies	is	traced	backwards	in	time,	they	all	
seem	to	originate	from	a	single	point.	

The	Big	Bang	theory	claims	that	13.7	billion	years	
ago,	this	singularity	inflated,	expanded	and	

21cooled	to	form	the	current,	expanding	Universe .	

In	summary,	we	can	see	that	one	major	cause	of	
movement	of	celestial	bodies	is	gravitational	
force.	But	other	causes	of	movement	are	really	
unknown	to	us	–	and	so	we	guess	at	things	such	
as	supernovae	or	the	Big	Bang.	The	important	
thing	is	to	impart	a	sense	of	wonder	about	the	
Universe	to	our	students.

Why	do	atoms	and	molecules	move?

Earlier,	we	saw	how	the	motion	of	atoms	and	
molecules	varies	by	states	of	matter.	But	why	do	
these	particles	move	at	all?	Are	there	any	
molecules	that	are	completely	immobile?

One	way	to	elicit	guesses	from	students	in	
answer	to	these	questions	is	to	ask	them	how	

The	Big	Bang	theory	was	suggested	to	
explain	the	origin	of	the	Universe	from	
this	“singularity”	–	an	extremely	small,	
extremely	hot,	infinitely	dense	point.		We	
don’t	know	where	the	singularity	came	
from,	or	how.

themselves,	revolve	around	other	bodies	and	
speed	away	from	the	rest	of	the	Universe.	But	
why	these	objects	move	is	a	question	that	has	
baffled	and	intrigued	humans	for	centuries.	
Students	need	to	be	introduced	to	the	truly	
mysterious	nature	of	the	Universe.	They	could	be	
encouraged	to	guess	at	reasons	for	these	
movements.	They	could	also	read	up	and	find	
answers	to	this	question	on	their	own,	before	
discussing	these	in	the	classroom.	Here,	we’ll	look	
at	a	brief	overview	of	probable	causes	for	the	
three	kinds	of	movement	mentioned	earlier	on.

It’s	been	observed	that	everything	in	the	Universe	
spins	–	planets	of	the	solar	system,	the	sun,	other	

17stars,	entire	galaxies	-	everything	spins	 .	And	
within	a	system	–	such	as	the	Milky	Way	galaxy	or	
the	solar	system	–	most	objects	spin	in	the	same	
direction.	In	the	solar	system,	all	planets,	except	
Venus	and	Uranus,	rotate	in	the	same	direction	as	
the	Earth.	This	is	because	the	spin	itself	seems	to	
have	developed	as	a	result	of	the	formation	of	
these	systems.	

For	instance,	the	solar	system	was	formed	within	
the	Milky	Way	4.5	billion	years	ago	as	a	result	of	
some	force,	possibly	shockwaves	from	a	nearby	

18supernova .	This	force	caused	a	cloud	of	

And	even	if	we	were	somehow	able	to	measure	
motion	at	this	temperature,	particles	would	still	

25have	a	small	amount	of	vibration	and	rotation !	
So,	each	and	every	particle	in	the	Universe	is	in	
motion.	And	we	don’t	really	know	why.	

Conclusions

Let’s	repeat	the	question	we	began	with	–	can	we	
say	that	movement	is	a	characteristic	of	life?	
After	all,	everything	in	the	Universe	moves.	It	
seems	more	appropriate	to	talk	of	living	
creatures	as	exhibiting	purposeful	movement	in	
response	to	stimuli.	This	is	the	kind	of	nuanced	
understanding	that	interdisciplinary	studies	
ideally	promote.	

We	have	studied	the	topic	of	movement	from	
multiple	perspectives	here	for	a	specific	reason	–	
to	try	and	integrate	different	points	of	view.	
While	we	learn	about	the	world	through	an	
artificial	division	of	disciplines,	interdisciplinary	
curricula	attempt	to	see	the	whole.	Hopefully,	we	
now	have	an	understanding	of	motion	that	
encompasses	concepts	from	different	disciplines.	

Of	course,	the	more	we	probe	why	things	move,	
the	more	questions	arise	in	our	minds.		In	spite	of	
all	the	details	we	study,	the	ultimate	cause	of	
movement	in	the	Universe	eludes	us.	This	
awareness	that	there	is	much	that	is	unknown	is	
an	insight	we	must	pass	on	to	our	students.	For	
only	then	is	an	urge	created	to	go	beyond	
boundaries	of	the	familiar	and	the	known.
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dhihfM;k fo|qr dks ÅtkZ ds ,sls 
:i dh rjg ifjHkkf"kr djrk gS tks 
vkosf'kr d.kksa ¼tSls fd bysDVªku ;k 

çksVku½ ds ekStwn jgus ds ifj.kkeLo:i vkos'k 
ds iqat dh rjg fLFkfrt :i esa ;k ^/kkjk* dh 
rjg xfrt :i esa mRiUu gksrh gSA 

fiNyh lnh esa fo|qr vkSj mlds mi;ksxksa us 
lekt dks :ikUrfjr dj fn;k gSA vkt gj fnu 
ds gj {k.k esa ge vpsru :i ls] fo|qr ds lpsr 
cks/k ds fcuk gh blds }kjk pyus okys fdlh 
u fdlh midj.k] vkStkj ;k e'khu dk mi;ksx 
djrs jgrs gSaA ;fn ge cPpksa ;k cM+ksa ls fdlh 
,slh pht dk uke crkus ds fy, dgsa tks bl 
vn~Hkqr 'kfä }kjk lapkfyr gksrh gS] rks muds 
fy, dEI;wVjksa ls ysdj jks'kuh nsus okys cYcksa] 
e'khuksa] jsfÝtjsVj] eksckby Qksu bR;kfn rd 
reke phtksa dks fxuk nsuk cgqr vklku gksxkA 
ysfdu eq>s lUnsg gS fd muesa ls dksbZ Hkh lalkj 
esa fo|qr ls lapkfyr gksus okyh lcls tfVy 

ekuo 'kjhj ds dke djus esa fo|qr D;k Hkwfedk fuHkkrh gS\ Ldwy ds nkSjku lh[ks tkus okys 
foKku esa fo|qr dh Nkuchu ,d fo"k; ds :i esa HkkSfrd'kkL= ds vUrxZr dh tkrh gSA 
jlk;u'kkL= esa Hkh mldh FkksM+h ppkZ gksrh gS] ysfdu thofoKku esa] fo'ks"k :i ls thou 
dks cuk, j[kus esa] fo|qr ds egÙo dks le>uk Hkh vko“;d gSA ;g ys[k ekuo 'kjhj dh 
fofHkUu çfØ;kvksa ds dke djus esa fo|qr dh egÙoiw.kZ Hkwfedk dh tk¡p&iM+rky djrk gSA

e'khu dk uke ysxkA okLro esa ge bl e'khu 
dk vius thou ds gj {k.k mi;ksx djrs gSaA gk¡] 
eSa ekuo 'kjhj dh ckr dj jgk gw¡A 

ekuo 'kjhj gh ugha fdlh Hkh tho:i dk 'kjhj 
mu lcls tfVy e'khuksa esa 'kqekj gksxk tks fo|qr 
dh 'kfä ls lapkfyr gksrh gSaA

fuf'pr gh eq>s fo'okl gS fd ,d cqfu;knh ry 
ij] vf/kdka'k yksx ;g tkurs gSa fd 'kjhj esa 
gksus okyh gj fØ;k ¼fny ds /kM+dus ls ysdj] 
gekjs vklikl dh phtksa dks vuqHko djus rd] 
efLr"d dh tfVy laKkukRed dk;Zç.kkyh ls 
ysdj ml çse ds Hkko rd ftls ge vuqHko 
djrs gSa½ jklk;fud vfHkfØ;kvksa ls ÅtkZ ikdj 
lapkfyr gksrh gSA vkSj gj jklk;fud fØ;k 
fo|qr vkos'kksa ds vkaf'kd ;k iw.kZ vknku&çnku 
ds dkj.k ?kfVr gksrh gSA ;|fi vf/kdka'k cPps 
vkSj vusd cM+s Hkh ltx :i ls blds ckjs esa 
ugha lksprsA ;g Li"V gS fd thou ds fufeZr 

fo|qr dk 
thofoKku

jkexksiky ¼jke th½ oYyr

v
UrfoZ"k;h 

foKku
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1- dksf'kdkvksa esa vfHkfØ;kvksa dks mRçsfjr 
djuk
os çksVhu tks dksf'kdkvksa esa jklk;fud 
vfHkfØ;kvksa dks mRçsfjr djrs gSa] ,Utkbe 
dgykrs gSaA ekuo 'kjhj esa ,Utkbe fofo/k 
çdkj dh Hkwfedk,¡ fuHkkrs gSa] mnkgj.k ds 
fy, os Hkkstu ds T;knk cM+s v.kqvksa dks  
vf/kd ljy vo;oksa esa rksM+ nsrs gSa] rkfd 
dksf'kdkvksa dh f>fYy;ksa esa ls gksdj mudk 
folj.k vklkuh ls gks ldsA bu çksVhuksa esa 
'kkfey gSa% ,sehysfll tks dkcksZgkbMªsV~l dks 
ipkus esa lgk;d gksrs gSa( isiflu tks çksVhuksa 
dks ipkus esa enn djrs gSaA vU; çksVhu] 
tSls fd Mh-,u-,- i‚yhejkt] dksf'kdkvksa ds 
foHkktu ds igys Mh-,u-,- ds u, lw=ksa dk 
la'ys"k.k djus esa lgk;rk djrs gSaA 

2- ladsrksa dk mÙkj nsuk
dbZ çksVhu ckgjh ladsrksa dks idM+us vkSj 
mudk mÙkj nsus esa enn djrs gSaA mnkgj.k 
ds fy,] ,sfDVu rFkk ek;ksflu] ekalisf'k;ksa ds 
Årdksa dks fldqM+us ;k <hyk djus esa enn 
djrs gSaA

3- jklk;fud ladsrksa dks idM+uk vkSj Hkstuk
dqN çksVhu ladsr nsus okys ,sls v.kqvksa dh 
rjg dke djrs gSa tks fØ;k dks mdlkus ds 
fy, t:jh tkudkjh ys tkrs gSaA bUlqfyu 
,slk gh ,d gkeksZu gS tks [kwu esa 'kDdj ds 
Lrj dks fu;af=r djus ds fy, ladsr dh 
rjg dke djrk gSA dksf'kdkvksa esa ik, tkus 
okys fofHkUu xzkgh vo;o bu ladsrksa dk mÙkj 
nsrs gSaA

4- lajpuk çnku djuk
dbZ dksf'kdkvksa dh lajpuk lw{e&rUrqvksa ls 
feydj curh gSA ,sls rUrq Lo;a nks çksVhuksa 
¼,sfDVu rFkk V~;wcqfyu½ ls feydj curs gSaA 

5- dksf'kdkvksa dh f>Yyh ds vkjikj inkFkksaZ 
dk ifjogu djuk
fofHkUu okfgdk çksVhu] vko';drk ds vuqlkj 
v.kqvksa vkSj ijek.kqvksa ds vkokxeu ds fy, 
[kqydj] mudks dksf'kdkvksa dh f>Yyh esa ls 
gksdj ykus&ys tkus esa lgk;d gksrs gSaA bl 
ys[k esa ckn esa bls foLrkj ls crk;k tk,xkA

6- 'olu dh xSlksa dk ifjogu djuk
dqN çksVhu 'olu xSlksa ds lkFk c¡/k tkrs gSa 
vkSj bl rjg os mUgsa 'kjhj ds fofHkUu vaxksa 
esa ys tkrs gSaA mnkgj.k ds fy,] gheksXyksfcu 
jä dk ,d ,slk tfVy çksVhu gS tks QsQM+ksa 
ls vkDlhtu dks Årdksa rd ys tkrk gSA 

7- 'kjhj dh jksxksa ls j{kk djuk
fofHkUu çfrj{kh ¼,.Vhc‚Mh½ çksVhu geyk djus 
okys dhVk.kqvksa ls 'kjhj dh j{kk djrs gSaA

çksVhuksa ds 
dqN dk;Z
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gksus esa Hkh fo|qrh; vkos'k oSlh gh egÙoiw.kZ 
Hkwfedk fuHkkrs gSa] tSlh fd os leLr inkFkZ dh 
vk/kkjHkwr lajpuk esa fuHkkrs gSaA 

ijUrq mrus gh Li"V os reke rjhds ugha gSa 
ftuds }kjk fo|qr thou dks cuk, j[krh gSA 
eSa bl ys[k esa blds dqN mnkgj.kksa dh Nkuchu 
d:¡xkA

çksVhu & dksf'kdh; ifjJeh dkexkj
'kjhj esa fo|qr }kjk fuHkkbZ tkus okyh Hkwfedkvksa 
esa ,d thou ds dsUæh; ?kVdksa ¼fofHkUu çksVhu] 
tks fd dksf'kdkvksa ds ifjJeh dkexkj gksrs gSa½ 
dh dk;Zç.kkyh ls lEcfU/kr gSA gekjs 'kjhj esa 
gtkjksa çksVhu gksrs gSa tks dksf'kdkvksa ds Lrj ij 
gj {k.k] fnekx dks pdjk nsus okyh fojkV la[;k 
esa fofo/k dk;Z djrs jgrs gSaA buesa ls dqN çeq[k 
dk;Z bl çdkj gSa &

fo|qr vkSj çksVhuksa ds vkdkj
çksVhuksa esa fo|qr Li"V :i ls fdl rjg 
egÙoiw.kZ gksrh gS\ çksVhu muds cqfu;knh ?kVd 
va'kksa ¼vehuks vEy½ ds fofo/k la;kstuksa ls curs 
gSaA ekuo çksVhu cukus okys chl vehuks vEy 
esa ls çR;sd esa ;s vo;o gksrs gSa % ,d vehuks 
lewg ¼NH2½] ,d dkcksZfDly lewg ¼COOH½] 
,d dsUæh; dkcZu tks bu nks lewgksa dks tksM+rk 
gS rFkk ,d ifjorZu'khy lewg ¼ftls 'kk[kk 
“k`a[kyk & lkbM psu & Hkh dgrs gSa½ tks gj 
vehuks vEy ds fy, vyx&vyx gksrk gSA nks 
vehuks vEy ,d lgla;kstd cU/k ds ek/;e 
ls vkil esa tqM+rs gSa] ftls iSIVkbM cU/k dgrs 
gSaA ;g ,d vEy ds vehuks lewg vkSj nwljs 
vEy ds dkcksZfDly lewg ds chp fufeZr gksrk 
gS vkSj bl çfØ;k esa ikuh dk ,d v.kq fudy 
tkrk gSA iSIVkbM cU/kksa ls tqM+s gq, ,sls rhu ;k 
pkj vehuks vEyksa ds xBtksM+ dks i‚yhiSIVkbM 
“k`a[kyk dgk tkrk gSA ;s i‚yhiSIVkbM “k`a[kyk,¡ 
gh çksVhuksa dks cukus ds fy, fof'k"V f=&vk;keh 
vkdkj /kkj.k djrh gSaA gj çksVhu vius vuks[ks 
vkdkj ds dkj.k gh viuk fo'ks"k dk;Z djus 

esa leFkZ gksrk gSA fdlh çksVhu dk lgh&lgh 
vkdkj mldks fufeZr djus okyh i‚yhiSIVkbM 
“k`a[kykvksa esa vehuks vEyksa ds lgh&lgh Øe  
}kjk fu/kkZfjr gksrk gSA ,d çksVhu gtkjksa vehuks 
vEyksa ds la;kstu ls fufeZr gksrk gSA fdlh ,d 
Hkh vehuks vEy esa E;wVs'ku ds dkj.k gksus okys 
ifjorZu ds QyLo:i ml çksVhu dk vkdkj 
cny ldrk gS] tks mls mldk fu/kkZfjr dk;Z 
djus esa ;k rks T;knk çHkkodkjh cuk ldrk gS] 
;k fQj iwjh rjg çHkkoghu cuk ldrk gSA

çksVhu ds <k¡ps çkFkfed] f}rh;d] r`rh;d 
vkSj dHkh&dHkh prqFkZd çdkj ds gksrs gSa tks 
muds vkdkj dks fu/kkZfjr djrs gSaA fdlh 
çksVhu dk çkFkfed <k¡pk cl mu vehuks vEyksa 
dk flyflyk gksrk gS tks feydj mldh 
i‚yhiSIVkbM “k`a[kyk cukrs gSaA mldk f}rh;d 
<k¡pk i‚yhiSIVkbM “k`a[kyk ds ,d VqdM+s ds 
vkdkj dk gksrk gSA ;g vkerkSj ij ,d dq.Myh 
¼vYQk dq.Myh½ ;k ,d eqM+dj cuh rgksa okyh 
pknj ¼chVk 'khV & tks i‚yhiSIVkbM “k`a[kykvksa 
dh rgsa cu tkus ds dkj.k fufeZr gksrh gS½ ds 

chl vehuks vEy
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Lo:i dk gksrk gSA eqM+dj cuus okyh ;s  
f}rh;d rgsa “k`a[kyk esa ekStwn ,d vEy ds  
/kukRed fo|qr vkos'k okys gkbZMªkstu ijek.kq 
vkSj “k`a[kyk ds fdlh nwljs vehuks vEy ds ,d 
_.kkRed fo|qr vkos'k okys ijek.kq ¼vkerkSj ij 
vkDlhtu½ ds chp cU/k cuus ds dkj.k fufeZr 
gksrh gSaA “k`a[kyk ds bu nksuksa fgLlksa ds chp esa 
ekStwn fLFkfrt fo|qrh; vkd"kZ.k ds dkj.k ,slk 
gksrk gSA f}rh;d <k¡ps fofHkUu cyksa ¼gkbMªkstu 
cU/kksa] vyx&vyx vehuks vEyksa dh 'kk[kk 
“k`a[kykvksa ds chp cuus okys vk;fud cU/kksa] 
vyx&vyx 'kk[kk “k`a[kykvksa esa ekStwn lYQj 
ds ijek.kqvksa ds chp ds MkblYQkbM cU/kksa 
vkSj oku Mj oky cyksa½ ds dkj.k vkxs pydj 
r`rh;d <k¡ps cukrs gSaA vUr esa lEiw.kZ <k¡ps dks 
,d fo'ks"k çfØ;k ¼gkbMªksQksfcd iSfdax½ ds }kjk 
,d f=&vk;keh vkdkj esa <ky fn;k tkrk gSA 
,slk bl rF; ds dkj.k ?kfVr gksrk gS D;ksafd 
dqN vehuks vEyksa dh ,slh /kzqoh; 'kk[kk “k`a[kyk,¡ 
gksrh gSa tks gkbMªksfQfyd ¼ikuh ds çfr vkdf"kZr 
gksus okyh½ gksrh gSa] vkSj dqN vehuks vEyksa dh 
,slh xSj&/kzqoh; 'kk[kk “k`a[kyk,¡ gksrh gSa tks 
gkbMªksQksfcd ¼ikuh ls fodf"kZr gksus okyh½ gksrh 
gSaA dksf'kdkvksa ds Hkhrj ds rFkk dksf'kdkvksa ds 
ckgj ds ftu æoksa esa çksVhu jgrs gSa] os eq[; :i 
ls ikuh ls cus gksrs gSa ftldh ç—fr fo|qr/kzqoh; 
gksrh gSA blh dkj.k çksVhu eqM+dj bl rjg ls 
ijrsa cukrs gSa fd gkbMªksQksfcd 'kk[kk “k`a[kyk,¡ 
æo ls gVdj çksVhu ds vkUrfjd Hkkx esa pyh 
tkrh gSaA blls gkbMªksfQfyd 'kk[kk “k`a[kyk,¡ 
çksVhu ds ckgj ds fgLls esa vk tkrh gSa vkSj 
bl çdkj çksVhu eqM+dj fof'k"V Lo:i okys 
f=&vk;keh vkdkj xzg.k dj ysrs gSaA 

blfy,] ;g dkQh Li"V gS fd dksf'kdh; çksVhuksa 
dk vkdkj fu/kkZfjr djus esa] gkbMªkstu cU/k] 
vk;fud cU/k rFkk gkbMªksQksfcd iSfdax ds :i 
esa fLFkfrt fo|qrh; cy egÙoiw.kZ Hkwfedk fuHkkrs 
gSaA çksVhuksa ds ;s vkdkj muds dkedkt ds fy, 
rFkk vUrr% thou cuk, j[kus ds fy, vR;Ur 
vko';d gksrs gSaA

vk;u çokfgdkvksa rFkk f>Yyh ds foHko  
esa fo|qr
dksf'kdkvksa ds dkedkt esa fo|qr }kjk ,d 
vf/kd çR;{k Hkwfedk vk;u çokfgdkvksa vkSj 
f>fYy;ksa ds foHkoksa dh la;ksftr fØ;k ds ek/;e 
ls fuHkkbZ tkrh gSA

'kjhj dh gj dksf'kdk vius vkUrfjd vkSj cká 
fgLls ds chp esa] dksf'kdk f>Yyh ds vkjikj] 
,d fo|qrh; foHkokUrj cuk, j[krh gS] ftls 
foJkekoLFkk dk foHko dgrs gSaA bls dksf'kdk ds 
Hkhrj vkSj ckgj fdlh fo'ks"k vk;u ds lkUæ.kksa 
esa vUrj ds }kjk cuk, j[kk tkrk gSA dksf'kdk 
;g vUrj dSls cuk, j[krh gS\ dqN ,sls çksVhu 
gksrs gSa tks f>Yyh ij QSys gq, lsrq cuk, jgrs gSa 
vkSj lfØ; :i ls vk;uksa dks f>Yyh ds vkjikj 
muds lkUæ.k >qdko ds foijhr /kdsyrs gSa] bUgsa 
vk;u iEi dgk tkrk gSA ;s gh vk;uksa dks 
fujUrj dksf'kdk ds vUnj ;k ckgj iEi djds 
dksf'kdk dk foJkeoLFkk dk foHko cuk, j[kus esa 
lgk;d gksrs gSaA blds vykok] vk;u çokfgdk,¡ 
dgykus okys vU; çksVhu Hkh f>Yyh ij QSys 
jgrs gSa tks mdlk, tkus ij [kqy tkrs gSa vkSj 
fuf"Ø; :i ls vius lkUæ.k >qdko dh fn'kk 
esa vk;uksa dks cgus nsrs gSaA ;s vk;u çokfgdk,¡ 
dsoy fof'k"V vk;uksa dks gh vius esa ls xqtjus 
nsrh gSaA bu vk;u çokfgdkvksa dks fufeZr djus 
okys çksVhuksa ds tfVy vkdkj ;g lqfuf'pr 
djrs gSa fd çR;sd çdkj dh vk;u çokfgdk 
dsoy pqus gq, [kkl vk;u ds çokg ds fy, 
gh [kqyh jgrh gSA tSls fd ekuo 'kjhj esa ikbZ 
tkus okyh dqN çeq[k vk;u çokfgdk,¡ lksfM;e 

α helix

β pleated sheet

Examples of
amino acid
subunits

f}rh;d <k¡ps & vYQk ghfyDl rFkk chVk 'khV
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çokfgdk,¡¡] iksVSf'k;e çokfgdk,¡¡] dSfY“k;e 
çokfgdk,¡¡ rFkk DyksjkbM çokfgdk,¡¡ gksrh gSaA 
fofHkUu dksf'kdkvksa ds dke djus dh çfØ;k esa 
fdlh thfor dksf'kdk dh f>Yyh ds foHko ds 
lkFk dke djus okyh bu çokfgdkvksa dh dsUæh; 
Hkwfedk gksrh gSA

vkb, lcls igys ge raf=dk dksf'kdkvksa dks 
ns[ksaA tc eSa ek/;fed Ldwy dk fo|kFkhZ Fkk] rks 
eq>s yxrk Fkk fd euq"; dh raf=dk O;oLFkk] 
fdlh fojkV e'khu esa yxs rkjksa ds latky ds 
leku gksrh gSA ftlesa raf=dk,¡] bysDVªkuksa ds 
:i esa fo|qr laosxksa dks ykus&ys tkus dk dke 
djrh gSa] tSlk fd ,d lkekU; rkj djrk gSA 
ijUrq raf=dkvksa ds dke djus dk rjhdk ,slk 
ugha gSA 

raf=dk,¡ fo|qr ds :i esa ladsr t:j Hkstrh gSa] 
ijUrq ,slk djus ds fy, os bysDVªkuksa dk ugha 
cfYd vk;uksa dk bLrseky djrh gSaA lkFk gh] 
vk;u dwV ladsrksa esa fufgr lans'kksa dks ysdj iwjh 
raf=dk dh ;k=k ugha djrs & os fdlh raf=dk 
dksf'kdk dh f>Yyh ds vkjikj tkrs gSa] ftlds 
dkj.k mlds f>Yyh foHko dh /kqzoh;rk cny 
tkrh gSA /kzqoh;rk dk ;g ifjorZu ,Dlu ¼tks 
fd ,d dksf'kdk ls fudyus okyk iryk] yEck 
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lksfM;e iksVSf'k;e iEi dh dk;Zç.kkyh

,d U;wjku esa gksus okys NksVh 'kk[kk tSls foLrkj 
dks MsUMªkbV dgrs gSaA U;wjku dh dksf'kdk ds 
eq[; Hkkx ¼vFkkZr lksek½ ds pkjksa vksj QSys mlds 
vusd MsUMªkbVksa ds ek/;e ls gh og U;wjku 
laosxksa dks çkIr djrk gSA ;s MsUMªkbV ladsrksa 

 
Source: https://commons.wikimedia.org/wiki/File:
Neuron.svg Creative Commons Attribution-Share 
Alike 3.0 Unported

,d lkekU; U;wjku

ç{ksi.k gksrk gS tks ladsrksa dks nwljh dksf'kdkvksa 
rd ys tkrk gS½ dh iwjh yEckbZ esa QSy tkrk 
gSA bl ifjorZu ds dkj.k gh ,d fo|qr ladsr 
,Dlu dh yEckbZ dh ;k=k dj ikrk gSA vkSj 
bl rjg raf=dk esa ladsr Hkstk tkrk gSA 

ge ns[ksa fd ;g vly esa dSls dke djrk gSA 
lkekU; voLFkk esa] ,d raf=dk dksf'kdk vius 
ckgj ds ifjos'k vkSj vius vUnj ds fgLls ds 
chp 70 feyh oksYV ¼mV½ dk foHko vUrj cuk, 
j[krh gSA ;kuh mlds vUnj dk Hkkx mlds cká 
ifjos'k dh vis{kk &70 mV ij gksrk gSA ;g 
dksf'kdk dk foJkekoLFkk dk foHko gksrk gSA bls 
dksf'kdk ds vUnj vkSj mlds ckgj ds fgLlksa esa 
lksfM;e rFkk iksVSf'k;e vk;uksa ds vlUrqyu ds 
}kjk cjdjkj j[kk tkrk gSA tgk¡ dksf'kdk ds 
vkUrfjd Hkkx esa] ckgj dh rqyuk esa iksVSf'k;e 
vk;uksa ¼K+½ dh vf/kdrk gksrh gS] dksf'kdk ds 
vkUrfjd Hkkx dh vis{kk mlds ckgj ds ifjos'k 
esa lksfM;e vk;uksa ¼Na+½ dh vf/kdrk gksrh gSA 
ijUrq ckgj Na+ dh vf/kdrk dk ifjek.k] Hkhrjh 
Hkkx esa K+ dh vf/kdrk ds ifjek.k dh rqyuk esa 
cgqr T;knk gksrk gS vkSj bl dkj.k ls dksf'kdk 
dk foHko udkjkRed gksrk gSA 
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blds vykok] iksVSf'k;e vk;u çokfgdk,¡ Hkh 
gksrh gSa tks ngyht foHko dh lhek ij igq¡pus 
ij [kqyrh gSa] ysfdu ;g rqyukRed :i ls  
vf/kd /kheh xfr ls gksrk gSA ,dckjxh tc os 
[kqyuk vkjEHk dj nsrh gSa ¼;gk¡ Hkh ,d ds ckn 
,d ,Dlu dh iwjh yEckbZ esa QSyrs gq,½] rc 
iksVSf'k;e vk;u rsth ls ckgj fudyrs gSa] vkSj 
,Dlu ds ml {ks= dks fQj ls /kzqoh; cuk nsrs 
gSaA bl rjg ls oksYVst dk ,d mNky ,Dlu 
dh iwjh yEckbZ esa vkxs dh vksj QSy tkrk gS] 
vkSj og okfil vius foJkekoLFkk foHko ij igq¡p 
tkrk gSA

vk;u çokfgdkvksa dh Hkwfedk U;wjku ds Hkhrj 
ladsrksa ds laçs"k.k ds lkFk lekIr ugha gks tkrhA 
,dckjxh] tc fØ;k foHko ,Dlu ds vUr rd 
igq¡p tkrk gS] rc mlds dkj.k f>Yyh esa fLFkr 
oksYVst vk/kkfjr }kj okyh dSfY“k;e çokfgdk,¡ 
lkbusfIllksa ¼lkbusfIll ,Dlu ds Nksj ij 
cuh ,slh lajpuk gksrh gS tks ladsr dks nwljh 
dksf'kdk dks lkSaius ds fy, bLrseky dh tkrh 
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fØ;k foHko rFkk vk;u çokfgdk,¡

dks raf=dk lapkjdksa ¼U;wjksVªkalfeVlZ & tks dqN 
jlk;u gksrs gSa½ ds :i esa nwljs U;wjkuksa ls ;k 
,sfUæd dksf'kdkvksa ¼KkusfUæ;ksa esa fLFkr fo'ks"k 
dksf'kdk,¡ tks cká tkudkjh] tSls fd jax] /ofu 
vkfn dks fo|qr&jklk;fud ladsrksa esa ifjofrZr 
dj nsrh gSa½ ls çkIr djrs gSaA ;s raf=dk 
lapkjd] f>Yyh ij QSyh gqbZ ,d fo'ks"k çdkj 
dh vk;u çokfgdk] ftUgsa layXuh;  
}kj okyh izokfgdk dgrs gSa] dks [kqyus ds fy, 
çsfjr djrs gSaA blds QyLo:i Na+ vk;u 
vius lkUæ.k >qdko ds dkj.k dksf'kdk ds vUnj 
dh vksj çokfgr gksus yxrs gSa] vkSj K+ vk;u 
vius lkUæ.k >qdko ds vuq:i dksf'kdk ls ckgj 
dh vksj çokfgr gksus yxrs gSaA pw¡fd Na+ dk 
lkUæ.k >qdko vf/kd gksrk gS vkSj og vius 
>qdko esa uhps dh vksj çokfgr gksrk gS] blfy, 
dksf'kdk ls ckgj tkus okys K+ dh rqyuk esa] 
mlds Hkhrj vkus okys Na+ dk çokg vf/kd 
gksrk gSA raf=dk dksf'kdkvksa esa bl rjg dqy 
feykdj gksus okys vf/kd /kukRed vk;uksa dk 
çokg muds foHko dks fxjk nsrk gS & nwljs 'kCnksa 
esa dgsa rks f>Yyh fu/kzqfor ¼fMiksysjkbt½ dj nh 
tkrh gSA ,dckjxh tc dksf'kdk dk eq[; Hkkx 
¼;k lksek½ i;kZIr :i ls fu/kzqfor gksdj &70mV 
ls &50mV rd fxj tkrk gS] rks og lksfM;e 
vk;u çokfgdkvksa dks [kqyus ds fy, çsfjr djrk 
gS ftuds }kj dk [kqyuk oksYVst ij fuHkZj djrk 
gS & tSls gh oksYVst &55mV dh lhek js[kk ij 
igq¡prk gS] os viuk }kj [kksy nsrs gSaA lksek ds 
lcls utnhd ds ,Dluksa ij fLFkr oksYVst  
vk/kkfjr vk;u çokfgdk,¡¡ lcls igys [kqyrh 
gSa D;ksafd os &55mV ds bl ngyht ds foHko 
ij lcls igys igq¡prh gSaA ,d ckjxh tc os 
[kqy tkrh gSa rks lksfM;e vk;uksa dk ,d cM+k 
çokg dksf'kdk ds Hkhrj vk tkrk gS vkSj og ml 
{ks= dks iwjh rjg fu/kzqfor djds +30mV rd 
ys tkrk gSA ;g mNky ftls fØ;k foHko dgrs 
gSa] rsth ls ,Dlu esa vkxs dh vksj QSy tkrk 
gS] D;ksafd ,d çokfgdk ds [kqyus ds QyLo:i 
nwljh çokfgdk bl ngyht ds foHko ij igq¡p 
tkrh gS vkSj Lo;a [kqydj fQj vxyh çokfgdk 

dks [kqyus ds fy, çsfjr djrh gSA bl rjg 
,d Mksfeuks ¼flyflysokj½ çHkko tSlh çfØ;k 
;gk¡ dke djrh gSA Na+ vk;uksa ds ,d cgqr 
laf{kIr çcy çokg ds ckn ;s çokfgdk,¡ fuf"Ø; 
gks tkrh gSa] ftldh otg ls foHko dk f'k[kj 
+30mV ij jgrk gSA 
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gS½ ij [kqy tkrh gSa] vkSj muls gksdj dSfY“k;e 
vk;uksa dh ck<+ tSlh dksf'kdk ds Hkhrj vk  
tkrh gSA fQj bu dSfY“k;e vk;uksa ds dkj.k 
raf=dk lapkjdksa ls Hkjs lkbusfIVd oslhdy 
¼oslhfdy ,d NksVk&ls FkSys tSlk gksrk gS tks 
lEcfU/kr jlk;u ls Hkjk jgrk gS½ dksf'kdk dh 
f>Yyh esa layXu gks tkrs gSa vkSj bl çfØ;k esa 
viuh lkexzh dks lkbusfIVd vUrjky ¼og ckjhd 
Qklyk tks ,d dksf'kdk ds lkbusfIll vkSj 
y{; dksf'kdk ds xzkgh ?kVd ds chp gksrk gS½ esa 
NksM+ nsrs gSaA raf=dk lapkjd lkbusfIVd vUrjky 
esa QSy tkrs gSa vkSj ,d xzkgh ?kVd ls & tks 
;k rks fdlh vkSj U;wjku okyh f>Yyh ij gksrk 
gS rFkk ladsr dks vkSj vkxs blh çdkj lEçsf"kr 
djrk gS] ;k eka'kis'kh dksf'kdk tSlh fdlh 
xSj&U;wjkuy dksf'kdk ij gksrk gSA 

ij lHkh lkbusfIll jklk;fud rjhds ls raf=dk 
lapkjdksa ds ek/;e ls lapkfyr ugha gksrhaA 
dqN lkbusfIll ,slh Hkh gksrh gSa tks fo|qrh; 
gksrh gSaA bu lkbusfIllksa esa] ftUgsa xSi taD'ku 
¼vUrjky ds tksM+½ Hkh dgk tkrk gS] nks U;wjku 
,slh vk;u çokfgdkvksa ds ek/;e ls tksM+s tkrs 
gSa ftUgsa dusDlUl dgk tkrk gSA ;s lh/ks tksM+ 
jklk;fud lkbusfIllksa dh ç.kkyh dh rqyuk 
esa] ,Dlu foHko dk ,d U;wjku ls nwljs U;wjku 
rd dgha vf/kd rst xfr ls ;k=k djuk lEHko 
cukrs gSaA bl rjg fo|qrh; lkbusfIll ;k rks 
mu U;wjkuksa esa ik, tkrs gSa tks vR;Ur rhoz xfr 
dh çfrorhZ fØ;kvksa ¼fjQySDl ,D'ku½ dks çsfjr 
djrs gSa ;k tgk¡ cM+h la[;k esa dksf'kdkvksa ds 
,d gh le; ij lkFk dke djus dh vko';drk 
gksrh gSA 

mnkgj.k ds fy,] ekalisf'k;ksa dh dksf'kdkvksa 
esa raf=dk lapkjd ,slhfVydksfyu ¼tks ,d 
lkbusfIll ls oslhfdy ds }kjk NksM+k tkrk 
gS½ gh og vo;o gksrk gS tks ekalis'kh rUrq ij 
fLFkr ,d ,lhfVydksfyu xzkgh ¼,d vU; çksVhu 
tks raf=dk lapkjd ls cU/ku cukus ds fy, 
,dne vuq:i vkdkj dk gksrk gS½ dks lfØ; 
djrk gS vkSj xzkgh esa ,d vk;u çokfgdk dks 

[kksy nsrk gS rFkk bl rjg lksfM;e vk;uksa 
ds cM+s çokg dks Hkhrj vkus nsrk gSA fQj ;g 
ekalis'kh esa ,d fo|qrh; laosx iSnk djrk gS] 
ftlds dkj.k dksbZ vax lapkyu dh fØ;k  
gksrh gSA

,d fØ;k foHko Bhd&Bhd fdl rjg ekalis'kh 
ds rUrq dks fldqM+us ds fy, çsfjr djrk gS\ 
bldk mÙkj dbZ vU; vk;u çokfgdkvksa esa 
fufgr gSA

fo|qr laosxksa ds dkj.k dSfY“k;e çokfgdk,¡a] 
tks jk;uksfMu xzkgh dgykrh gSa] [kqyrh gSaA ;s 
çokfgdk,¡ dksf'kdk ds ckgj ds fgLls ls ugha 
tqM+rha] cfYd os f>Yyh ls c¡/ks dksf'kdk ds Hkhrj 
ds dSfY“k;e vk;uksa ds Hk.Mkj ls tqM+rh gSa] 
ftls lSjdksIykfTed jSVhdqye dgk tkrk gSA 
,dckjxh tc lk;uksfMu çokfgdk,¡ [kqy tkrh 
gSa] rks dSfY“k;e vk;uksa dk Hkkjh çokg ekalis'kh 
rUrqvksa ds Hkhrjh Hkkx esa vk tkrk gS] ftlds 
QyLo:i os fldqM+rs gSaA tc dSfY“k;e vk;uksa 
dks okfil bl Hk.Mkj esa iEi dj fn;k tkrk gS 
rks ekalis'kh <hyh gks tkrh gSA fo|qrh; rjhds ls 
lapkfyr gksus okyh ;g eksVj fdruh ckjhdh ls 
cquh xbZ vkSj tfVy gS!! 

bZy eNfy;k¡ & çk—frd fo|qr mRiknd
fodkl dh çfØ;k us dqN çkf.k;kas ds ekalis'kh 
rUrqvksa dks bl rjg la'kksf/kr fd;k gS fd 
mudh fldqM+us dh {kerk [kks xbZ gS] ij mlds 
ctk; os vU; Hkwfedk,¡ fuHkkus esa l{ke gks x, 
gaSA bldk ,d mnkgj.k fo|qrh; bZy eNyh 
esa ns[kk tk ldrk gS] ftlus la'kksf/kr ekalis'kh 
rUrqvksa dk mi;ksx djds ,d vR;Ur çHkko'kkyh 
fo|qrh; >Vdk mRiknd ra= fodflr dj 
fy;k gSA ;g çk.kh 500 oksYV ls Hkh vf/kd 
dk fo|qrh; >Vdk vkSj yxHkx ,d ,Eih;j 
dh fo|qrh; /kkjk mRiUu dj ldrk gS & tks 
fd vk/kk fdyksokV fo|qr 'kfä ds cjkcj gSA 
;g >Vdk ,d euq"; dks ekj Hkh ldrk gSA 
bysfDVªd&js eNyh Hkh blh ls feyrs&tqyrs 
rjhds ls fo|qr iSnk djrh gSA 
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fo|qr bZyksa dh yEckbZ nks ls ysdj <kbZ ehVj 
rd Hkh c<+ ldrh gSA muds 'kjhj dk yxHkx 
80 çfr'kr Hkkx fo|qr cSVjh lewgksa ds lerqY; 
dke djus okys tSfod ra=ksa ds fy, lefiZr 
jgrk gSA ,sls gj ra= lewg esa nksuksa rjQ iryh 
IysV ds tSls la'kksf/kr ekalis'kh dksf'kdkvksa ds 
yxHkx 70 yEcs [kEHks gksrs gSa tks bYDVªksIykDl 
dgykrs gSaA gj [kEHks esa flyflys ls teh gqbZ 
yxHkx 5000&10000 ,slh dksf'kdk,¡ gksrh gSaA

bu dksf'kdkvksa esa ls çR;sd dk ,d i{k raf=dk 
ds fljs ls tqM+k jgrk gSA lkekU;r;k dksf'kdk 
ds nksuksa i{kksa ds chp dksbZ foHko vUrj ugha 
gksrkA tc ;g eNyh vius fo|qrh; gfFk;kj 
dks lfØ; djrh gS] rks og çR;sd dksf'kdk dh 
raf=dk esa ,d laosx dks tkjh dj nsrk gSA ;g 
laosx çR;sd bysDVªksIykd ij ,d ekalis'kh fØ;k 
foHko dks lfØ; dj nsrk gS] ysfdu ,slk flQZ 
ml fgLls esa gksrk gS tks raf=dkvksa ls tqM+k jgrk 
gSA blls dksf'kdk ds nksuksa i{kksa ds chp yxHkx 
150mV dk foHko vUrj iSnk gks tkrk gSA pw¡fd 
;g ,d lkFk lHkh dksf'kdkvksa esa gksrk gS] vkSj 
pw¡fd gj [kEHks dh dksf'kdk,¡ Js.khc) rjhds ls 
tqM+dj dke djrh gSa] blfy, bZy ds 'kjhj esa 
lcds ;ksxnku dks feykdj lexz :i ls 500 
oksYV rd dk oksYVst fufeZr gks tkrk gSA ;fn 
bl gfFk;kj dks yxkrkj bLrseky fd;k tkrk 
gS rks dksf'kdk ds Hkhrj ck<+ dh rjg vkus okys 
lksfM;e vk;uksa dks fQj ls ckgj iEi fd, tkus 
dk le; ugha feyrkA blds QyLo:i fØ;k 
foHko vkSj oksYVst rc rd yxkrkj fxjrk tkrk 
gS tc rd fd cSVjh iwjh rjg vkos'kjfgr ugha 
gks tkrhA 

bysfDVªd&js esa bysDVªksIykDl

fo|qrh; rjhds ls fu;ksftr fny dh  
/kM+du
vR;Ur gh lVhd vkSj fo|qrh; 'kfä ls  
lapkfyr gksus okyh ,d vkSj rkdroj e'khu 
euq"; dk ân; gS & ;g fnu esa yxHkx 
1]00]000 ckj /kM+drk gSA tc rd ;g thfor 
jgrk gS rc rd dHkh Hkh ugha #drkA bls ,d 
fØ;k foHko ds :i esa fo|qrh; 'kfä feyrh gS 
tks nkfgus ,sfVª;e dh nhokj esa fLFkr islesdj 
dksf'kdkvksa esa iSnk dh tkrh gSA

ân; esa [kwu Åij ds d{kksa ¼,sfVª;k½ ls gksdj 
ços'k djrk gSA fQj ;g ladqpu ds }kjk jä dks 
ân; ds vis{kk—r cM+s fupys d{kksa ¼oSUVªhfdYl½ 
esa /kdsyrk gSA fQj yxHkx vk/kk lsds.M ckn 
oSUVªhfdYl fldqM+rs gSa vkSj bl çfØ;k ds }kjk 
[kwu dks ckgj iEi djrs gSa] ck,¡ osUVªhfdy 'kjhj 
esa vkSj nk,¡ osUVªhfdy QsQM+ksa esa Hkstrs gSaA 

ân; ds mfpr vkSj l{ke <ax ls dke djus ds 
fy, ;g cgqr t:jh gS fd lHkh ladqpu'khy 
dksf'kdkvksa ds leosr <ax ls ,d lkFk fldqM+us 
ds }kjk bu ladqpuksa dh y; cjdjkj j[kh tk,A 

ân; dh y; dks lapkfyr djus okyh islesdj 
dksf'kdkvksa dks lkewfgd :i ls lkbuks&,sfVª;y 
uksM dgk tkrk gSA ân; dks mRçsfjr djus 
okys fo|qrh; laosx dh 'kq#vkr lksfM;e vk;u 
çokfgdkvksa ds }kjk dh tkrh gSA ;g f>Yyh 
ds foHko dks myV nsrk gS vkSj fQj og bu 
dksf'kdkvksa ds Hkhrj fLFkr dSfY“k;e vk;u 
çokfgdkvksa dks [kksy nsrk gS] ftlls dSfY“k;e 
vk;uksa dh ck<+ ckgj ls dksf'kdkvksa ds Hkhrj 
vk tkrh gSA fQj ;s vk;u vU; dSfY“k;e 

Right Atrium Left Atrium
Sinus Node

AV Node

Left VentricleRight Ventricle

ân; & islesdj dksf'kdk,¡ vkSj fo|qrh; laosx
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çokfgdkvksa dks [kksy nsrs gSa ftlds  
ifj.kkeLo:i dksf'kdkvksa ds vkUrfjd Hk.Mkj  
esa ls cM+h rknkn esa dSfY“k;e vk;u NksM+s tkrs 
gSaA ;s dSfY“k;e vk;u ladqpu'khy çksVhuksa ls 
fØ;k djrs gSa vkSj ân; dh ekalisf'k;ksa dks 
fldqM+us ds fy, ck/; djrs gSaA ;gk¡ dSfY“k;e 
dh çokfgdkvksa ds gksus dk ykHk ;g gS fd 
lksfM;e çokfgdkvksa ds foijhr os rc rd [kqyh 
jgrh gSa tc rd fd f>Yyh dk foHko /kukRed 
jgrk gSA pw¡fd fØ;k foHko vk/kk lsds.M ds 
yxHkx jgrk gS] blfy, dSfY“k;e çokfgdk,¡ 
;g lqfuf'pr djus esa lgk;d gksrh gSa fd mlds 
ifj.kkeLo:i mRiUu gksus okyk ekalisf'k;ksa 
dk ladqpu mlls T;knk le; rd pysA vc 
iksVSf'k;e çokfgdk,¡ [kqyrh gSa vkSj dksf'kdk 
dks fQj ls /kzqoh; cukrh gSa rFkk dSfY“k;e 
çokfgdkvksa dks cUn djrh gSaA ;s iksVSf'k;e 
çokfgdk,¡a] raf=dk dksf'kdkvksa dh iksVSf'k;e 
çokfgdkvksa dh vis{kk vkSj Hkh /khjs&/khjs [kqyrh 
gSa rFkk bl rjg ân; ds fØ;k foHko dks dk;Z 
djus ds fy, vko';d le; çnku djrh gSaA

çR;sd laosx islesdj dksf'kdkvksa ls igys 
,sfVª;ks&oSUVªhdqyj dksf'kdkvksa ¼tks ,sfVª;k  
rFkk oSUVªhfdYl ds chp esa fLFkr gksrh gSa½ rd 
tkrk gS vkSj fQj oSUVªhfdYl ds pkjksa vksj dh 
dksf'kdkvksa esa tkrk gSA blls ;g lqfuf'pr  
gksrk fd igys ,sfVª;k vkSj fQj oSUVªhfdYl  
Øe ls fldqM+rs gSa] blh ds ifj.kkeLo:i fny 
ds /kM+dus dh lqifjfpr ^/kd&/kd* y; iSnk 
gksrh gSA 

tSlk fd vki ns[k ldrs gSa] ân; ,d ckjhdh 
ls x<+k x;k vkSj le; ds vUrjkyksa esa fu;af=r] 
tfVy vkSj 'kfä'kkyh Lopkfyr fo|qr iEi gSA

gekjh izR;sd laosnu bUnzh fØ;k foHko rFkk 
vk;u çokfgdkvksa dks lfØ; djus ds ek/;e  
ls lalkj dk vuqHko djrh gSA jSVhuk ¼vk¡[k  
dk ijnk½ esa ;g lksfM;e rFkk dSfY“k;e vk;u 
çokfgdkvksa ds tfVy >jus tSlh çfØ;k ds 
dkj.k gksrk gSA dkuksa esa dksfDy;k esa fLFkr 

ckyksa dh laosnh dksf'kdkvksa dh ;kaf=d gypy 
gh mu vk;u çokfgdkvksa dks [kksyrh gS ftuds 
ifj.kkeLo:i fØ;k foHko mRiUu gksrk gSA 
Lokn dfydkvksa ¼VsLV cM~l½ dh viuh vk;u 
çokfgdk,¡ gksrh gSa tks rc viuk fØ;k foHko 
mRiUu djrh gSa tc ik¡p cqfu;knh Lokn & ehBk] 
uedhu] [kV~Vk] dM+ok vkSj ;qekeh ¼umami½ & 
vuqHko fd, tkrs gSaA gekjh ukd esa yxHkx 350 
fofHkUu çdkj ds xzkgh ?kVd gksrs gSaA ftl v.kq 
dks lw¡?kk tk jgk gS ml ij fuHkZj djrs gq, buesa 
ls vusd lfØ; gks tkrs gSaA blds QyLo:i 
lfØ; dh xbZ dksf'kdkvksa ds gtkjksa la;kstu] 
ftuesa ls gj la;kstu ds dkj.k ,d vyx 
xa/k dk vuqHko gksrk gS] gesa xa/kksa dh ckjhd 
Hksnksa okyh le> fufeZr djus esa leFkZ cukrs 
gSaA ,slk v.kqvksa ds v‚yQSDVjh ¼?kzk.k lEcU/kh½ 
dksf'kdkvksa ds xzkgh vaxksa ds lkFk tqM+ tkus ds 
ek/;e ls gksrk gSA blds QyLo:i fo'ks"k vk;u 
çokfgdk,¡ [kqy tkrh gSa tks v‚yQSDVjh U;wjkuksa 
esa fØ;k foHkoksa dks lfØ; dj nsrh gSaA gekjh 
Ropk esa Hkh ;kaf=d :i ls laosnu'khy vk;u 
çokfgdk,¡ gksrh gSa tks Nq, tkus ij fØ;k foHko 
dks lfØ; dj nsrh gSaA

efLr"d & fo|qrh; <ax ls lapkfyr 
dsUæh; çlaLdj.k bdkbZ ¼lsaVªy çkslsflax 
;wfuV½
gekjs 'kjhj ds lHkh vaxksa esa ls efLr"d lcls 
tfVy fo|qrh;&jklk;fud :i ls fØ;k'khy 
vax gksrk gSA vUrr% ;s lkjs ladsr ogh tkrs gSaA 
blesa ,d vjc ls Hkh vf/kd raf=dk dksf'kdk,¡ 
gksrh gSa vkSj muesa ls çR;sd vU; gtkjksa 
dksf'kdkvksa ls tqM+h jgrh gS] ftlds QyLo:i 
[kjcksa tksM+ cu tkrs gSaA 

efLr"d ds vyx&vyx Hkkx vyx&vyx 
fØ;kvksa dks fu;af=r djus ds fy, lefiZr jgrs 
gSaA ;g ge dSls tkurs gSa\ iwjs efLr"d esa lexz 
:i ls gksus okyh vkSj mlds fofHkUu Hkkxksa esa 
vyx&vyx gksus okyh fo|qrh; xfrfof/k dk 
vuqlj.k djus ds }kjk] geus efLr"d ds dke 
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djus dh ç.kkyh ds ckjs esa egÙoiw.kZ vUr–Zf"V;k¡ 
gkfly dh gSaA vc efLr"d ds voyksdu  
¼czsu LdSfuax½ ds ,sls fofHkUu rjhds miyC/k 
gSa ftudk mi;ksx çR;{k ;k vçR;{k :i ls 
efLr"d esa gksus okyh fo|qrh; xfrfof/k dks  
ekius vkSj fjdkMZ djus ds fy, fd;k tkrk gSA 
,slk ,d rjhdk bysDVªks&,ulsQyksxzke ;k  
bZ-bZ-th- gSA bZ-bZ-th- esa efLr"d esa gksus okyh  
fo|qrh; xfrfof/k ds ckjs esa lwpukvksa dks 
idM+dj efLr"d dh rjaxksa dks fjdkMZ fd;k 
tkrk gSA pw¡fd bZ-bZ-th- efLr"d esa fLFkr lHkh 
U;wjkuksa dh lkewfgd vkSj lexz xfrfof/k n'kkZrk 
gS] blfy, bldh mi;ksfxrk lhfer gSA ij 
vyx&vyx xfrfof/k;ksa vkSj dk;ksaZ ds fy, 
ftEesnkj efLr"d ds vyx&vyx fgLlksa dh 
igpku djus esa ,Q-,e-vkj-vkbZ- ;kuh  
QaD'kuy eSxusfVd jStksusUl besftax  
¼dk;kZ/kkfjr pqEcdh; vuquknh Nfo vadu½  
fof/k dgha vf/kd dkjxj gksrh gSA ;g fof/k 
efLr"d ds fofHkUu {ks=ksa esa gksus okys jä ds 
çokg dks ukirh gS tks fd fo|qrh; xfrfof/k 
dk ,d lwpd gksrk gSA tc lEcfU/kr O;fä 
ls fofHkUu ç'u iwNs tkrs gSa] ;k tc mlls 
vyx&vyx xfrfof/k;k¡ ¼tSls lksuk] ckr  
djuk] lquuk ;k gkFk&iSjksa dk bLrseky djuk] 
fofHkUu rLohjksa dks ns[kuk vkfn½ djokbZ  
tkrh gSa] rc mlds efLr"d ds vyx&vyx 
Hkkxksa esa gksus okyh xfrfof/k dk ekufp=.k 
djds] oSKkfudksa us fofHkUu fØ;kvksa] fopkjksa 
vkSj Hkkoukvksa ds fy, ftEesnkj efLr"d ds 
vyx&vyx {ks=ksa dh igpku djus esa  
lQyrk ikbZ gSA

eSa efLr"d dh dk;Zç.kkyh esa vkSj xgjkbZ esa  
ugha tkÅ¡xk] D;ksafd mlds fy, vyx ls ,d 
iwjh fdrkc dh t:jr gksxhA ij bruk dguk 
dkQh gS fd efLr"d dh tfVy dk;Zç.kkyh dks 
le>us dh ;k=k esa ge vHkh Hkh çkjfEHkd  
voLFkk esa gh gSaA

'kjhj rFkk mlds vaxksa ds fodkl vkSj 
muds vkdkj dks fu/kkZfjr djuk
vUr esa eSa tSo&fo|qr ¼ck;ks&bysfDVªflVh½ ds  
{ks= esa gks jgs lcls u, 'kks/kdk;Z dk laf{kIr 
mYys[k djuk pkgw¡xkA ;g cgqr gh egÙoiw.kZ 
gSA gky ds v/;;uksa ls ,sls ladsr feyrs gSa fd 
dksf'kdkvksa ds ,d lewg ds foJkekoLFkk foHko 
dks ifjofrZr djuk vaxksa ds fodkl dks çsfjr  
dj ldrk gSA oSKkfudksa us VSMiksyksa vkSj esa<dksa 
dh ifjiDo dksf'kdkvksa ds lewgksa ds dksf'kdk 
foHkoksa dks ifjofrZr djds muesa u, vax vkSj 
gkFk&iSj fodflr fd, gSaA ;g lEHko çrhr 
gksrk gS fd dksf'kdkvksa ds foHkoksa dk Lo:i  
gh ladsrksa ds }kjk vaxksa vkSj gkFk&iSj ds 
f=&vk;keh fodkl dks çsfjr djrk gS vkSj ;g 
lqfuf'pr djrk gS fd vax mi;qä ifjek.kksa  
vkSj vkdkjksa esa fodflr gksaA vaxksa ds iqu#Riknu 
ds fpfdRlk foKku ds fy, bl ckr ds cgqr  
egÙoiw.kZ fufgrkFkZ gSa] D;ksafd 'kY; fØ;k }kjk 
'kjhj ds dkVs tk pqds vaxksa dks rc lEHkkfor 
:i ls] muds Nksj dh dksf'kdkvksa ds foHko 
dks ifjofrZr djds] fQj ls fodflr fd;k tk 
ldsxkA dksf'kdk foHko dks vkuqoaf'kd fof/k ls 
,slh ubZ vk;u çokfgdkvksa dks fufeZr djds 
ifjofrZr fd;k tk ldrk gS tks dksf'kdk ds 
Hkhrj vkSj mlds ckgj ds vk;uksa ds lUrqyu  
dks cny nsrh gksaA

fu"d"kZ
tSls&tSls ge tSo&fo|qr ds {ks= esa rFkk 
thofoKku ds {ks= esa çfrfnu ubZ le> çkIr  
dj jgs gSa] fo'ks"k :i ls ekuo 'kjhj esa fo|qr 
dh Hkwfedk ds ckjs esa] gekjh le> esa Hkh 
foLQksVd xfr ls çxfr gks jgh gSA blfy, eq>s 
fo'okl gS fd ekuo 'kjhj dks fo|qr ls lapkfyr 
gksus okyh lalkj dh lcls tfVy e'khu dgus 
ij dksbZ gesa xyr ugha Bgjk ldrkA 
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jkexksiky ¼jke th½ oYyr lcls T;knk fcdus okyh foKku dFkkvksa ds ys[kd vkSj foKku ds çfr mRlkg txkus 
okys O;fä gSaA vt+he çseth fo'ofo|ky; esa vius dke ds vykok os ,d VSDuksyksth LVkVZ vi esa Hkkxhnkj Hkh 
gSaA os ek/;fed Ldwy ds cPpksa ds fy, foKku dk;Z'kkyk,¡ vkSj gkbZLdwy fo|kfFkZ;ksa ds fy, çsjd dk;Z'kkyk,¡ Hkh 
lapkfyr djrs gSaA mudh lkoZtfud çksQkby gS ramgvallath.com, fV~oVj vkbZMh gS @ramgvallath, vkSj bZesy 
vkbZMh gS ramgopal.vallath@gmail.com vuqokn % lR;sUnz f=ikBh
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Electric	eels	can	grow	as	much	as	two	to	two	and	
a	half	metres	in	length.	About	four-fifths	of	their	
bodies	are	devoted	to	the	biological	equivalent	of	
battery	packs.	Each	such	pack	consists	of	around	
70	long	columns	of	thin	plate-like	modified	
muscle	cells,	called	electro-plaques,	on	either	
side.	Each	column	has	about	5000-10000	such	
cells	stacked	up	together.	

One	side	of	each	of	these	cells	are	connected	to	
nerve	ends.	Normally,	there	is	no	voltage	
difference	between	the	two	sides	of	a	cell.	When	
the	fish	activates	its	weapon,	it	sets	off	an	
impulse	down	the	nerve	of	each	cell.	This	
activates	a	muscle	action	potential	on	each	
electro-plaque,	but	only	on	the	side	connected	to	
the	nerves.	This,	in	turn,	produces	a	voltage	
difference	across	the	two	sides	of	the	cell	of	
about	150mV.	Since	this	happens	in	all	cells	
simultaneously,	and	since	the	cells	in	each	
column	act	in	series,	the	combined	voltage	in	the	
eel’s	body	builds	up	to	500	Volts.	Of	course,	if	the	
weapon	is	used	continuously,	the	sodium	ions	
which	flood	into	the	cell	do	not	have	time	to	get	
pumped	out.	This	leads	to	a	continuous	drop	in	
the	action	potential,	and,	consequently,	
the	voltage,	till	finally	the	battery	gets	
completely	discharged.	

The	electrically	engineered	heartbeat

The	heart	is	another	extremely	precise	and	
robust	electricity	powered	machine	–	it	beats	
around	100,000	times	a	day	and	never	stops	as	
long	as	it	is	alive.	It	is	powered	by	electricity	in	
the	form	of	an	action	potential,	which	is	
generated	in	the	pacemaker	cells,	in	the	wall	of	
the	right	atrium.	

Blood	enters	the	heart	via	the	atria	–	the	upper	
chambers.	These,	then	contract	to	force	the	blood	
into	the	the	larger	lower	chambers	of	the	heart,	
called	the	ventricles.	About	half	a	second	later,	
the	ventricles,	in	turn,	contract	to	pump	the	blood	
out	–	the	left	ventricle	to	the	body;	and	the	right	
ventricle	to	the	lungs.	

For	the	proper	and	efficient	functioning	of	the	
heart,	it	is	critical	that	the	rhythms	of	these	

receptors,	and	depending	on	the	molecule	being	
smelled,	many	of	these	are	activated,	giving	rise	to	
thousands	of	combinations	of	activated	cells,	each	
combination	resulting	in	the	sense	of	a	different	
smell,	enabling	us	to	have	a	very	fine	sense	of	
smell.	This	happens	through	the	binding	of	
molecules	to	olfactory	cell	receptors,	opening	up	
specific	ion	channels	that	trigger	action	potentials	
in	the	olfactory	neurons.	The	skin	also	has	
mechanically	sensitive	ion	channels	that	trigger	
action	potential	when	touched.

The	electrically	operated	central	
processing	unit	–	the	brain

The	brain,	where	ultimately	all	these	sensory	
signals	go,	is	the	most	complex	electrochemically	
activated	organ	of	all.	It	has	more	than	a	billion	
nerve	cells,	and	each	of	them	is	connected	to	
many	thousands	of	others,	giving	rise	to	trillions	
of	connections.	

Different	parts	of	the	brain	are	dedicated	to	
controlling	different	functions.	How	do	we	know	
this?	We	have	managed	to	gain	substantial	
insights	into	the	functioning	of	the	brain,	by	
tracking	the	electrical	activity	in	the	brain	as	a	
whole,	as	well	as	in	its	different	parts.	There	are	
various	brain	scanning	methods	which	are	used	
to	measure	and	record	electrical	activity	in	the	
brain,	directly	or	indirectly.	Electro-
encephalogram	or	EEG	is	one	such.	An	EEG	
records	brain	waves	by	capturing	information	on	
the	electrical	activity	in	the	brain.	Since	an	EEG	
gives	the	collective	activity	of	every	neuron	in	the	
brain,	its	use	is	limited.	fMRI	or	functional	
magnetic	resonance	imaging	is	far	more	effective	
in	identifying	regions	of	the	brain	responsible	for	
different	activities	and	functions.	This	method	
measures	the	blood	flow	in	different	regions,	
which	is	an	indicator	of	electrical	activity.	By	
mapping	the	activity	of	different	parts	of	the	
brain	while	subjects	are	asked	different	questions	
or	made	to	do	different	activities	such	as	
sleeping,	talking,	listening,	using	ones	limbs,	
looking	at	different	pictures	etc.,	scientists	have	
been	able	to	identify	the	regions	responsible	for	
various	actions,	thoughts	and	emotions.	

I	will	not	go	deeper	into	the	functioning	of	the	
brain,	because	that	would	require	a	book	by	
itself.	Suffice	it	to	say,	we	are	still	at	a	nascent	

The	pacemaker	cells	that	drive	the	rhythm	of	the	
heart	are	collectively	referred	to	as	the	sino-atrial	
node.	The	electrical	impulse	that	stimulates	the	
heart	is	initiated	by	sodium	ion	channels.	This	
reverses	the	membrane	potential,	and	that,	in	turn,	
opens	calcium	ion	channels	within	these	cells,	
flooding	the	cells	with	calcium	ions	from	outside.	
These	ions,	in	turn,	open	other	calcium	channels	
that	cause	a	larger	number	of	calcium	ions	to	be	
released	from	intracellular	stores.	The	calcium	
ions	interact	with	contractile	proteins	and	make	
the	heart	muscles	contract.	The	advantage	of	
having	calcium	channels	here,	is	that,	unlike	
sodium	channels,	they	remain	active	as	long	as	the	
membrane	potential	is	positive.	Since,	the	action	
potential	is	close	to	half	a	second,	calcium	
channels	help	ensure	that	the	resulting	muscle	
contraction	is	longer.	Now,	potassium	channels	
open,	repolarizing	the	cell,	and	causing	the	calcium	
channels	to	close.	These	potassium	channels	open	
even	more	slowly	than	the	potassium	channels	of	
nerve	cells,	giving	the	action	potential	in	the	heart	
the	time	it	requires	to	act.	

Each	impulse	travels	from	the	pacemaker	cells	to	
atrio-ventricular	node	cells	(located	between	atria	
and	ventricles),	and	then	to	cells	all	around	the	
ventricles.	This	ensures	that	the	atria	contract	
first,	and	then	the	ventricles,	leading	to	the	all	too	
familiar	‘lub-dub’	rhythm	of	the	heart.

As	you	can	see,	the	heart	is	a	precisely	engineered,	
timer-controlled,	intricate	and	robust	automatic	
electric	pump.	

Each	one	of	our	senses	perceives	the	world	
through	the	activation	of	action	potential	and	ion	
channels.	In	the	retina,	it	is	a	complex	cascade	of	
sodium	and	calcium	ion	channels	that	causes	this.	
In	the	ears,	it	is	the	mechanical	movement	of	the	
sensory	hair	cells	in	the	cochlea	that	pull	open	the	
ion	channels	that	cause	action	potential.	The	taste	
buds	have	their	own	ion	channels	that	generate	
action	potential	when	the	five	basic	tastes	–	sweet,	
salt,	sour,	bitter	and	umami	are	detected.	In	the	
nose,	we	have	about	350	different	types	of	

stage	of	understanding	the	complex	functioning	
of	the	brain.	

Defining	the	shape	and	growth	of	the	
body	and	its	organs	

Last	but	not	least,	I	would	like	to	touch	upon	
some	of	the	latest	research	happening	in	the	field	
of	bio-electricity.	Recent	studies	seem	to	indicate	
that	manipulating	the	resting	potential	of	a	group	
of	cells	can	trigger	growth.	Scientists	have	grown	
new	organs	and	limbs	in	tadpoles	and	frogs	by	
manipulating	the	cell	potentials	of	groups	of	
mature	cells.	It	seems	possible	that	the	pattern	of	
cell	potentials	is	what	signals	the	three	
dimensional	pattern	of	growth	for	organs	or	
limbs,	and	ensures	that	organs	grow	to	
appropriate	sizes	and	shapes.	This	has	huge	
implications	for	regenerative	medicine,	since	one	
could	potentially	regrow	amputated	body	parts	
just	by	manipulating	the	electric	potential	of	cells	
at	the	stump.	The	cell	potential	can	be	
manipulated	by	genetically	engineering	new	ion	
channels	that	change	the	balance	of	ions	within	
and	outside	the	cell.	

Conclusion

Our	understanding	of	the	role	of	electricity	in	
the	human	body	and	in	biology	as	a	whole	is	
exploding	as	we	are	gaining	fresh	understanding	
in	the	field	of	bioelectricity	every	day.	I	am	sure	we	
cannot	be	faulted	for	calling	the	human	body	the	
most	complex	electrically	powered	machine	in	
the	world.	
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contractions	are	maintained,	and	also	that	the	left	
and	right	sides	contract	together,	with	all	the	
contractile	cells	contracting	in	unison.	
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euq"; vkSj vU; i'kq vius iks"k.k dh 
t:jrksa dks iwjk djus ds fy, çR;{k 
:i ls ;k ijks{k :i ls ikS/kksa ij fuHkZj 

djrs gSaA iks"k.k ds fy, vko';d phtksa esa 
dkcksZgkbMªsV] çksVhu vkSj foVkfeu rks gksrs gh gSa] 
buesa fofHkUu çdkj ds [kfut rRo Hkh 'kkfey 
jgrs gSa] tSls fd QkWLQksjl] iksVSf'k;e] vk;ju] 
eSXuhf“k;e vkfnA ikS/kksa ds iks"k.k ds fy, Hkh 
,slh gh t:jrsa gksrh gSaA ikS/kksa dh dkcksZgkbMªsV 
¼dkcZu] gkbMªkstu rFkk vkDlhtu½ dh t:jrsa 
çdk'k la'ys"k.k ¼QksVksflaFksfll½ dh çfØ;k ds 
ek/;e ls çdk'k] gok vkSj ikuh ds }kjk iwjh dh 
tkrh gSaA ysfdu dkcksZgkbMªsV ds vykok  
ikS/kksa dks vehuks vEyksa dk mRiknu djus ds 
fy, ukbVªkstu ¼N½ rFkk lYQj ¼S½ tSls rRoksa 

fujUrj c<+rh gqbZ tula[;k dk isV Hkjus ds fy, vko';d i;kZIr ek=k esa fofHkUu Qlyksa 
dk mRiknu djuk ,d pqukSrh gSA bldk lkeuk vusd ns'kksa dks] fo'ks"k :i ls fodkl'khy 
ns'kksa vkSj de fodflr ns'kksa dks djuk iM+ jgk gSA mitkÅ tehu dh miyC/krk] tyok;q 
dh vuqdwy ifjfLFkfr;ksa ¼vkSj [ksrh dh vPNh i)fr;ksa½ ds lkFk fofHkUu çdkj dh vko';d 
lkexzh tSls fd mPp iSnkokj nsus okys cht] moZjd] dhV fu;a=d nok,¡a] flapkbZ vkfn bl 
lUnHkZ esa egÙoiw.kZ Hkwfedk fuHkkrs gSaA ;g ys[k ikBdksa dk ifjp; jklk;fud moZjdksa ls 
djokrk gS tks fd [kk| mRiknu esa yxus okyh lcls egÙoiw.kZ ckgjh lkefxz;ksa esa ls  
,d gSaA

dh] U;wfDyd vEyksa dk la'ys"k.k djus ds fy, 
QkWLQksjl ¼P½ dh] vk;uksa ds ifjogu vkSj 
,Utkbe ds dkedkt ds fy, iksVSf'k;e ¼K½ 
vkfn rRoksa dh Hkh vko';drk gksrh gSA ikS/kksa ds 
}kjk ;s rRo ml feV~Vh ls vo“kksf"kr tkrs gSa 
ftlesa os mxrs gSaA

mitkÅ feV~Vh bu vfr vko';d rRoksa ls 
lEiUu gksrh gS] ftlds dkj.k mlesa ikS/kksa dk 
LoLFk fodkl lEHko gks ikrk gSA ijUrq] [kk| 
Qlyksa dh [ksrh djus esa vDlj mlh feV~Vh  
esa ckj&ckj cM+s iSekus ij ikS/kksa dks mxkus dk 
pØ nksgjk;k tkrk gSA blls feV~Vh dks fQj  
ls thoUr gksus dk volj ugha feyrkA blds 
ifj.kkeLo:i le; chrus ij mu lHkh vko';d 

jklk;fud 
moZjd%
jklk;fud 
moZjd%
jlk;u'kkL= dh ç;ksx'kkykvksa 
dks ikS/kksa ds thou ls tksM+uk

t;k v¸;j

v
UrfoZ"k;h 

foKku
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rRoksa esa Hkkjh deh vk tkrh gS] ftudh [kk| 
Qlyksa dks viuh o`f) ds fy, ryk'k jgrh gSA

,sls lHkh inkFkZ moZjd gksrs gSa tks feV~Vh esa 
iks"kd rRo feykus ds fy, bLrseky fd, tk 
ldrs gSa] ftlls fd feV~Vh dh moZjrk esa  
lq/kkj vkrk gS vkSj Qlyksa ds c<+us rFkk iSnkokj 
esa o`f) gksrh gSA moZjdksa dks eksVsrkSj ij nks  
oxksaZ esa ck¡Vk tkrk gSA igyk gS çk—frd ;k 
tSfod moZjd] ftuesa ihV ¼ouLifr vkSj ?kkl 
dk dpjk½] i'kqvksa dk ey&ew= rFkk vo'ks"k]  
ikS/kksa rFkk Qy&lfCt;ksa ds ?kjsyw dpjs ls 
cuk;k x;k dEiksLV] fuLrkj esa fudyk ey dk 
dhpM+] tSo&moZjd vkfn 'kkfey jgrs gSaA nwljk 
oxZ jklk;fud moZjdksa dk gS] ftudk mRiknu 
la'ys"k.k djds fd;k tkrk gSA buesa ,sls jlk;u 
tSls fd ;wfj;k] dSfY“k;e veksfu;e ukbVªsV] 
veksfu;e lYQsV vkfn 'kkfey jgrs gSaA

;g ys[k jklk;fud moZjdksa ij dsfUær gS vkSj 
bl fo"k; ds fofHkUu igyqvksa ds ckjs esa ,slh 
vUr–Zf"V;k¡ çnku djrk gS tks vkerkSj ij 
ikB~;iqLrdksa esa miyC/k ugha jgrhaA

ikS/kksa dh iks"kd rRoksa dh t:jrsa vkSj 
mudh vkiwfrZ 
ikS/kksa ds mxus vkSj iuius ds fy, vusd 
jklk;fud rRoksa dh t:jr gksrh gSA budk 
oxhZdj.k bl çdkj fd;k tk ldrk gS %

¼d½ çeq[k :i ls vko';d iks"kd rRo % 	
ukbVªkstu] QkWLQksjl rFkk iksVSf'k;e

¼[k½ f}rh;d iks"kd rRo % dSfY“k;e] eSXuhf“k;e 
vkSj lYQj

¼x½ lw{e ek=k okys iks"kd rRo % vk;ju] 
eSaxuht] ftad rFkk d‚ijA lkFk gh vfr 
lw{e ek=k esa dbZ vU; rRo tSls cksjksu 
rFkk eksyhCMueA 

ikS/ks bUgsa lks[kdj vkRelkr dj ldsa blds fy, 
budh vkiwfrZ fdl çdkj dh tkrh gS\

mijksä rRoksa dks jlk;u ds :i esa feV~Vh 
esa feyk, tkus dh t:jr gksrh gS ¼gkyk¡fd 
dqN ifÙk;ksa ij fNM+ds tkrs gSa½A mUgsa ikuh esa 
?kqyu'khy gksuk pkfg, ;k dqN le; ds vUrjky 
esa /khjs&/khjs ?kqyrs jguk pkfg,A ?kqys gq, yo.k 
¼muds vk;fud :i esa½ ikS/kksa dh tM+ksa dh 
f>fYy;ksa ds }kjk folj.k dh çfØ;k ds ek/;e 
ls lks[k fy, tkrs gSaA feV~Vh dk lw{e&thok.kqvksa 
¼ekbØksCl½ ls ;qä ra=] ,Utkbeksa dk bLrseky 
djus okyh çfØ;kvksa ds }kjk] mlesa feyk, 
x, moZjdksa esa ls dqN dks lks[kus ;ksX; :iksa esa 
ifjofrZr djus esa egÙoiw.kZ Hkwfedk fuHkkrk gSA 
lw{e thok.kq vko';drk ls vf/kd çnku fd, 
iks"kd rRoksa esa ls dqN dks feV~Vh esa LFkkfir 
djus dk dke Hkh djrs gSaA blfy, ikS/kksa ds }kjk 
jklk;fud moZjdksa dk dkjxj rjhds ls lks[kk 
tkuk] ftl feV~Vh esa os mxrs gSa mlesa fLFkr 
lw{e&thok.kqvksa dh xfrfof/k vkSj mlesa ikuh dh 
ek=k ij fuHkZj djrk gSA

jklk;fud moZjdksa dk mRiknu ,d iks"kd  
rRo ;k dbZ iks"kd rRoksa okys jklk;fud  
:iksa esa fd;k tk ldrk gSA ,d iks"kd rRo  
okys moZjdksa dks ^lh/ks moZjd* dgk tkrk gS]  
vkSj cgq&iks"kd rRoksa okys moZjdksa dks ^fefJr 
moZjd* dgk tkrk gSA ;wfj;k dks NksM+dj]  
vf/kdka'k moZjd cgq&iks"kd rRoksa okys gksrs gSaA 
,slk blfy, gksrk gS D;ksafd moZjd ikuh esa 
?kqyu'khy ,sls vdkcZfud jlk;u gksrs gSa] ftuesa 
dSVk;u vkSj ,suk;u gksrs gS( bu vk;uksa esa ls 
çR;sd dksbZ iks"kd rRo çnku djrk gSA

fefJr moZjdksa esa nks ;k nks ls vf/kd iks"kd 
rRo fufgr gksrs gSa vkSj mudh lajpuk N-P-K 
ds Øe esa O;ä dh tkrh gSA ukbVªkstu ¼N½ dh 
ek=k otu ds vuqlkj ¼N½ dk %] QkWLQksjl 
¼P½ dh ek=k otu ds vuqlkj P2O5 dk % vkSj 
iksVSf'k;e ¼K½ dh ek=k otu ds vuqlkj K2O ds 
% ds :i esa O;ä dh tkrh gSaA ijEijk ds rkSj 
ij] P2O5 rFkk K2O] nksuksa gh blesa vo/kkj.kkRed 
:i ls fu:fir fd, x, gksrs gSa( okLro esa os 
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buesa bu jklk;fud :iksa esa ekStwn ugha gksrsA 
N-P-K-S lajpuk okys fefJr moZjdksa esa lYQj 
dh ek=k dk mYys[k Hkh] S ds çfr'kr ds :i esa 
fd;k tkrk gSA

vc ge Hkkjrh; cktkjksa esa miyC/k jklk;fud 
moZjdksa ij ,d utj MkysaxsA

ukbVªkstu ;qä moZjd
1- ;wfj;k % bl oxZ dk lcls vf/kd tkuk&ekuk 
vkSj yksdfç; moZjd ;wfj;k gSA ;g ikuh esa 
?kqyu'khy ,d dkcZfud jlk;u gS] ftldk 
fuekZ.k veksfu;k ¼NH3½ vkSj dkcZu MkbZvkDlkbM 
¼CO2½ ls ,d mPp ncko vkSj rkieku okyh 
vkS|ksfxd çfØ;k ds }kjk fd;k tkrk gSA  
;wfj;k dk jklk;fud lw= NH2-CO-NH2 gksrk 
gSA ;wfj;k esa otu ds vuqlkj yxHkx 46% 
ukbVªkstu gksrh gSA

lcls vf/kd mi;ksx fd, tkus okys ukbVªkstu 
;qä moZjd ;wfj;k ds cM+s iSekus ij mRiknu us 
bls fdlkuksa ds fy, de dher ij ¼ftUgsa Hkkjr 
ljdkj }kjk vkaf'kd ;ksxnku ;k lcflMh nsdj 
vkSj Hkh de dj fn;k tkrk gS½ gkfly djuk 
lEHko cuk;k gSA ;wfj;k dks NksVh&NksVh xksfy;ksa 
¼fçYl½ ds :i esa] fçfyax ¼xksyh cukus okyh½ 
uked vkS|ksfxd çfØ;k ds }kjk cuk;k tkrk  
gSA bl çfØ;k esa fi?kys gq, ;wfj;k dks ,d  
cgqr Å¡ps Vkoj esa Åij ls uhps fxjk;k tkrk 
gSA bldh cw¡nsa tc uhps vkrh gSa rks os Bksl 
vkdkj ys ysrh gSaA ;wfj;k iwjh rjg ls ikuh  
esa ?kqyu'khy gS] ysfdu ;g ikS/kksa ds }kjk  
lh/ks ugha lks[kk tkrkA ;g feV~Vh ds lw{e 
thok.kqvksa esa ;wjht uke ds ,d ,Utkbe ds }kjk 
ikuh esa fo?kfVr ¼gkbMªksykbt½ dj fn;k tkrk 
gS] ftlls veksfu;e rFkk dkcksZusV vk;u curs 
gSaA veksfu;e dks folj.k dh çfØ;k ls ikS/kksa ds 
}kjk lks[k fy;k tkrk gSA

iwNk tk ldrk gS fd veksfu;k lh/ks gh ikS/kksa  
dks D;ksa ugha nh tk ldrh \ okLro esa mldh 
lh/kh vkiwfrZ dh tk ldrh gSA vesfjdk tSls 
ns'kksa esa] ,slk ikbiykbuksa ds }kjk [ksrksa rd 
veksfu;k igq¡pkdj fd;k Hkh tkrk gSA ijUrq] 
dejs ds rkieku ij vius fo'kq) :i esa 
veksfu;k ,d csgn rh[kh vkSj tgjhyh xSl  
gksrh gSA fdlh Hkh gkfudkjd çHkko ls cpus ds 
fy, veksfu;k dks ;wfj;k esa ifjofrZr dj fn;k 
tkrk gSA ftldk vklkuh ls ifjogu fd;k tk 
ldrk gS] tks ikuh esa ?kqyu'khy gS vkSj bl :i 
esa fdlku vklkuh ls mi;ksx dj ldrs gSaA

fçy Vkoj fp= 1 % ;wfj;k dh xksfy;k¡ ¼fçYl½
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2- dSfY“k;e veksfu;e ukbVªsV ¼CAN½ % ;g 
veksfu;e ukbVªsV vkSj dSfY“k;e dkcksZusV dk 
feJ.k gksrk gS] ftUgsa ,sls vuqikr esa feykdj 
nkusnkj :i fn;k tkrk gS fd mlesa otu ds 
vuqlkj yxHkx 25% ukbVªkstu gksrh gSA bl 
ukbVªkstu dh 12-5% veksfu;kdy ukbVªkstu 
¼NH4½ ds :i esa gksrh gS vkSj 'ks"k 12-5% 
ukbVªsV ukbVªkstu ¼NO3½ ds :i esa gksrh gSA 
pw¡fd blesa ,d vfrfjä iks"kd rRo dSfY“k;e 
gksrk gS] blfy, ;g Qlyksa ds fy, ykHkdkjh 
gksrk gSA gkyk¡fd blesa ukbVªkstu dh dqy 
ek=k ;wfj;k ls de gksrh gSA

3- veksfu;e lYQsV % bls vDlj ,d 
lg&mRikn dh rjg çkIr fd;k tkrk gSA  
blesa 20-6% ukbVªkstu veksfu;kdy :i 
esa gksrh gSA pw¡fd blesa lYQj Hkh ¼otu ds 
vuqlkj 23%½ gksrk gS] tks ikS/kksa ds fy, ,d 
cgqr egÙoiw.kZ iks"kd rRo gS] blfy, vusd 
Qlyksa ds fy, veksfu;e lYQsV ,d vPNk 
moZjd gksrk gSA ikuh esa 100% ?kqyu'khy  
gksus ds dkj.k ;g cw¡n&cw¡n okyh flapkbZ  
i)fr ¼fMªi bfjxs'ku½ ds fy, mi;ksxh gS] 
ftlesa moZjd ds ?kksy dks irys :i esa ikbiksa 
ds }kjk lh/ks gh ikS/kksa dh tM+ksa esa fn;k tkrk 
gSA fNM+dko okyh flapkbZ i)fr ¼fLçadyj 
bfjxs'ku½ esa bl ?kksy dks ikS/kksa ij fNM+dk 
tkrk gSA

QkWLQsfVd moZjd
QkWLQsfVd moZjdksa esa QkWLQksjl ¼ftls P2O5 
dh rjg fu:fir fd;k tkrk gS½ çeq[k iks"kd 
rRo ds :i esa gksrk gSA

QkWLQksjl dks çk—frd :i ls pV~Vkuh 
QkWLQsV ¼j‚d QkWLQsV½ ls çkIr fd;k tkrk 
gS] tks fd QkWLQksjl ls le`) ,d [kfut 
gksrk gSA blesa eq[; :i ls dSfY“k;e QkWLQsV 
gksrk gSA ;gh lHkh QkWLQsfVd moZjdksa dk 
çkFkfed lzksr gksrk gSA j‚d QkWLQsV dks 
[kfut vEyksa ds lkFk fØ;k djokdj ipk;k 

tkrk gS] ftlls [kfut vEy ds dSfY“k;e 
yo.k ds lkFk QkWLQksfjd vEy çkIr fd;k 
tkrk gSA mnkgj.k ds fy,] lY¶;wfjd vEy ds 
lkFk j‚d QkWLQsV dh vfHkfØ;k ls QkWLQksfjd 
vEy rFkk lg&mRikn dh rjg] dSfY“k;e 
lYQsV ¼ftls QkWLQks ftIle dgrs gSa½ çkIr 
gksrs gSaA QkWLQksfjd vEy dks veksfu;k feykdj 
mnklhu cuk;k tkrk gS] ftlls nkusnkj :i esa 
Mkbveksfu;e QkWLQsV ¼DAP½ çkIr gksrk gS tks 
fd ,d cgqr yksdfç; QkWLQsfVd ¼P½ moZjd gSA

ukbfVªd vEy ds lkFk j‚d QkWLQsV 
dh vfHkfØ;k ls QkWLQksfjd vEy vkSj 
dSfY“k;e ukbVªsV mRiUu gksrs gSaA QkWLQksfjd 
vEy&dSfY“k;e ukbVªsV ds bl feJ.k dks 
veksfu;k }kjk mnklhu cukdj nkusnkj :i fn;k 
tkrk gS vkSj bl rjg veksfu;e ukbVªksQkWLQsV 
¼ANP½ moZjd çkIr fd;k tkrk gSA

bl çfØ;k esa jkWd QkWLQsV dk ukbfVªd vEy ds 
}kjk vEyhdj.k fd;k tkrk gS ftlls QkWLQksfjd 
vEy vkSj dSfY“k;e ukbVªsV dk feJ.k vfHkfØ;k 
ds fuEu lw= ds vuqlkj çkIr gksrk gS %

bl feJ.k dks 0oC ls Hkh uhps rd B.Mk fd;k 
tkrk gSA fupys rkieku ij dSfY“k;e ukbVªsV 
josnkj :i esa te tkrk gS vkSj mls QkWLQksfjd 
vEy ls vyx fd;k tk ldrk gSA 

fp= 2 % eksVh filkbZ vkSj vkdkj ds vuqlkj NVkbZ 
ds ckn j‚d QkWLQsV
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bl çfØ;k ds ifj.kkeLo:i çkIr gq, dSfY“k;e 
ukbVªsV dks ,d ukbVªkstu moZjd dh rjg 
bLrseky fd;k tk ldrk gSA tc bldk 
mi;ksx veksfu;e dkcksZusV ds lkFk vfHkfØ;k 
djus esa fd;k tkrk gS] rks mlds QyLo:i 
veksfu;e ukbVªsV rFkk dSfY“k;e dkcksZusV] tks 
,d lg&mRikn gksrk gS] curs gSaA dSfY“k;e 
veksfu;e ukbVªsV ¼CAN½ dk mRiknu veksfu;e 
ukbVªsV vkSj dSfY“k;e dkcksZusV ds feJ.k dks 
nkusnkj Lo:i esa cnydj fd;k tkrk gSA 
bls Nkuus ij Nus gq, æo esa eq[; :i ls 
QkWLQksfjd vEy] FkksM+k ukbfVªd vEy rFkk 
vof'k"V dSfY“k;e ukbVªsV gksrk gSA bldks 
veksfu;k ls mnklhu cukdj veksfu;e 
ukbVªksQkWLQsV ¼ANP½ dk mRiknu fd;k tkrk gSA

çeq[k QkWLQsfVd moZjd bl çdkj gSa %

1- flaxy lqijQkWLQsV

2- fVªiy lqijQkWLQsV

3- eksuksveksfu;e QkWLQsV] MAP ¼11&52&0½

4- Mkbveksfu;e QkWLQsV] DAP ¼18&46&0½

5- veksfu;e ukbVªksQkWLQsV] ANP ¼20&20&0½

iksVSf'k;e moZjd
ikS/kksa ds fy, rhljk lcls egÙoiw.kZ iks"kd 
rRo iksVSf'k;e ¼K½ gSA bls iksVSf'k;e DyksjkbM 
¼iksVk'k ds eqfj,V] MOP½ ds :i esa] ;k 
iksVSf'k;e lYQsV ds :i esa fn;k tkrk gSA  
ewY; dh –f"V ls MOP T;knk lLrk gksrk gS] 
blfy, ;g fdlkuksa ds }kjk O;kid :i ls K 
moZjd dh rjg bLrseky fd;k tkrk gSA bls ;k 
rks blh :i esa ç;ksx djrs gSa ;k fQj N rFkk P 
ds lkFk feykdj fefJr moZjdksa dh rjg mi;ksx 
djrs gSaA

fefJr moZjd 
buesa ,d ls vf/kd iks"kd rRo gksrs gSaA bUgsa 
N-P-K-S dh rjg fu:fir fd;k tkrk gSA Åij 
crk, x, QkWLQsfVd moZjdksa esa ls dqN bl oxZ 
ds vUrxZr vkrs gSa D;ksafd muesa ukbVªkstu ¼N½ 
Hkh gksrh gSA N-P-K ls n'kkZ, tkus okys fefJr 
moZjd fdlkuksa }kjk O;kid :i ls bLrseky 
fd, tkrs gSaA iksVSf'k;e ¼K½ dh vko';d 
ek=k çkIr djus ds fy,] buesa MOP ¼KCl½ ;k 
iksVSf'k;e lYQsV dks Hkh feyk fy;k tkrk gSA

æo moZjd rFkk ikuh esa ?kqyu'khy moZjd 
æo moZjdksa] tSls fd ;wfj;k] veksfu;e ukbVªsV 
rFkk dbZ iks"kd rRoksa okys vkSj ikuh esa 100% 
?kqyu'khy moZjdksa ds mRiknu vkSj fcØh dks 
Hkkjr ljdkj }kjk Loh—fr çnku dh xbZ gSA 
bUgsa cw¡n&cw¡n flapkbZ rFkk fNM+dko okyh flapkbZ 
dh i)fr;ksa esa bLrseky fd;k tkrk gSA ijUrq] 
budh vis{kk—r vf/kd ykxr ds dkj.k budk 
mi;ksx eq[; :i ls Qy&Qwy&lCth dh [ksrh 
¼g‚VhZdYpj½ esa ;k Å¡ph dher okyh Qlyksa ds 
mRiknu esa gh fd;k tkrk gSA

lw{e iks"kd rRoksa okys moZjd
gkyk¡fd ikS/kksa dks lw{e iks"kd rRoksa dh mruh 
vf/kd ek=k esa vko';drk ugha gksrh ftruh 
t:jr mudks N,P,K vkfn dh gksrh gS] ijUrq 
fQj Hkh ;s ikS/kksa ds LoLFk fodkl vkSj Qlyksa 
ds vPNs mRiknu ds fy, csgn t:jh gksrs gSaA 
bUgsa ikuh esa ?kqyu'khy jklk;fud yo.kksa ¼tSls 
fd ftad lYQsV] eSaxuht lYQsV] d‚ij lYQsV] 
cksjsDl] Qsjl lYQsV] eSXuhf“k;e lYQsV vkSj 
veksfu;e ekyhcMsV½ ds :i esa fn;k tkrk gSA 
ikS/kksa ds }kjk budks lks[kuk vklku cukus ds 
fy, buesa dhysVsM ¼EDTA½ yo.k Hkh feyk fn, 
tkrs gSaA

fu;af=r :i ls NksM+s tkus okys moZjd
?kqydj cg tkus ¼yhfpax½ ;k vU; rjhdksa ls 
moZjdksa ds csdkj tkus ds uqdlku ls cpus ds 
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fy,] lkFk gh ckj&ckj mudh vkiwfrZ dks de 
ls de djus ds fy, fu;af=r :i ls NksM+s tkus 
okys dbZ moZjd fodflr fd, x, gSaA iks"kd 
rRoksa ds /khjs&/khjs vkSj yEcs le; rd NksM+s tkus 
dks fu;af=r djus ds fy,] ikuh esa cgqr T;knk 
?kqyu'khy moZjdksa ij ikuh esa u ?kqyus okys] 
fdUrq feV~Vh ds fy, vuqdwy inkFkksaZ dh ijr 
p<+k nh tkrh gSA ,sls dqN moZjd gSa %

1- lYQj dh ijr p<+k ;wfj;k ¼blesa ;wfj;k ds 
nkuksa ij fi?kys gq, lYQj dh ijr p<+k 
nh tkrh gS½] SUC] baVjus'kuy QfVZykbtlZ 
MsoyiesaV dkiksZjs'ku] ;w-,l-,- ds }kjk 
fodflr fd;k x;kA

2- QkWLQks&ftIle dh ijr p<+k ;wfj;k 
¼GCU½ dks xqtjkr esa xqtjkr ueZnk oSyh 
QfVZykbtlZ dEiuh ds ,d 'kks/k lewg }kjk 
fodflr fd;k x;kA

3- ;wfj;k lqijxzsU;wYl ¼USG½ ,d vU; fu;af=r 
:i ls NksM+k tkus okyk ;wfj;k moZjd gS 
ftldk bLrseky lkekftd ouhdj.k esa fd;k 
tkrk gSA bl rjg ds fu;af=r :i ls NksM+s 
tkus okys moZjdksa us O;kogkfjd —f"k&foKku 
¼,xzksuksfed½ ijh{k.kksa esa iks"kd rRoksa ds 
bLrseky fd, tkus dh csgrj {kerk n'kkZbZ 
gSA ijUrq] budh cgqr T;knk ykxr vkSj 
de miyC/krk ds dkj.k budk O;kolkf;d 
mi;ksx dkQh lhfer gSA

Hkkjr esa moZjdksa dk mRiknu
jlk;u ,oa moZjd ea=ky; }kjk çdkf'kr vk¡dM+ksa 
ds vuqlkj Hkkjr esa çeq[k moZjdksa ds mRiknu ds 
ifjek.k uhps nh xbZ rkfydk esa n'kkZ, x, gSaA1

pw¡fd ns'k esa moZjdksa dk mRiknu ;gk¡ dh 
vko';drkvksa dh iwfrZ djus ds fy, i;kZIr ugha 
gksrk] blfy, vfrfjä ek=k esa bUgsa vk;kr fd;k 
tkrk gSA

jklk;fud moZjdksa dh xq.koÙkk vkSj 
fo'ks"krkvksa dk fooj.k2

Hkkjrh; cktkjksa esa csps tkus okys jklk;fud 
moZjdksa dh xq.koÙkk vkSj mudh fo'ks"krkvksa ds 
fooj.k dks Hkkjr ljdkj }kjk l[rh ls fu;af=r 
fd;k tkrk gSA QfVZykbtj ¼daVªksy½ v‚MZj 
1985 ds vUrxZr moZjdksa dh lajpuk] fo'ks"krkvksa 
dk foLr`r fooj.k vkSj gj vo;o ds fo'ys"k.k 
dh i)fr;ksa dk Li"V o.kZu fd;k x;k gSA 
le;&le; ij] fdUgh Hkh vko';d ifjorZuksa dks 
lekfgr djus ds fy, ;k mYys[k dh xbZ lwph 
esa ubZ phtsa tksM+us vkfn ds fy, bl vkns'k 
dks la'kksf/kr fd;k tkrk gSA moZjd fuekZrkvksa 
dks bu fu/kkZfjr ckrksa dk fdlh Hkh fopyu ds 
fcuk] ikyu djuk iM+rk gSA cktkj esa ljdkjh 
,tsafl;ksa }kjk LFkku ij gh fofHkUu tk¡p dh 
tkrh gSa vkSj ;fn fu/kkZfjr xq.koÙkk dk mRikn esa 
ikyu ugha fd;k x;k gks rks fuekZrk ds f[kykQ 
dkuwuh dk;Zokgh dh tkrh gSA iks"kd rRoksa dh 
ek=k ds vykok] ueh dh ek=k] nkuksa dk vkdkj] 
ikuh esa ?kqyu'khyrk vkfn dks Hkh dM+kbZ ls  
fu/kkZfjr vkSj ykxw fd;k tkrk gSA

ljdkj }kjk moZjdksa dh ç'kkflr dhersa
fdlkuksa }kjk ogu dh tk ldus okyh  
dher ij ns'k Hkj esa moZjdksa dh i;kZIr  
miyC/krk dks lqfuf'pr djus ds fy,] Hkkjr 
ljdkj ¼moZjd foHkkx½ us moZjd ewY; fu/kkZj.k 
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uhfr ¼QfVZykbtj çkbflax i‚fylh½ fufeZr  
dh gSA bl uhfr ds vuqlkj] çeq[k moZjdksa 
ds fcØh ewY; ljdkj }kjk fuf'pr vkSj 
le;&le; ij la'kksf/kr fd, tkrs gSaA dqN 
fefJr QkewZyksa dk bLrseky djrs gq,] mRiknu 
dh ykxr ¼rFkk muesa i;kZIr equkQs dks tksM+dj½ 
vkSj fcØh ewY; ds chp ds vUrj dh HkjikbZ 
ljdkj }kjk fuekZrkvksa dks dh tkrh gSA moZjd 
fuekZrk dEifu;ksa dks {kfriwfrZ djus dh ;g 
orZeku i)fr QfVZykbtj lcflMh dgykrh gSA 
bl i)fr dk vc vkykspukRed ijh{k.k fd;k 
tk jgk gS] rkfd bldh txg vU; rjhdksa] tSls 
fd fdlkuksa dks lh/ks udn lcflMh nsus dk 
mi;ksx fd;k tk ldsA

jklk;fud moZjdksa ds mi;ksx ds rjhds3 
vf/kdka'k çk—frd moZjdksa dks feV~Vh ;k  
ikS/kksa dh tM+ksa esa lh/ks gh ç;ksx fd;k tkrk gS] 
D;ksafd ;s feV~Vh dks lq/kkjus okys Hkh gksrs gSaA 
ijUrq] jklk;fud moZjdksa dks Qly ds çdkj] 
ikuh dh miyC/krk] lks[kus dk rjhdk vkfn ij 
fuHkZj djrs gq,] dbZ rjhdksa ls mi;ksx fd;k tk 
ldrk gSA muds ç;ksx djus ds rjhdksa esa ls 
dqN dk mYys[k uhps fd;k x;k gS %

¼d½ Bksl jklk;fud moZjd

•• vk/kkj esa ¼csly½ mi;ksx % blesa cht cksus ds 
igys moZjd dks Qly ds iwjs {ks= esa QSykdj 
lh/ks gh feV~Vh esa feyk;k tkrk gSA Qly ds 
fodflr gksus ds nkSjku Hkh le;&le; ij 
fQj feyk;k tkrk gSA bl rjhds esa iks"kd 
rRo cgqr T;knk ek=k esa csdkj pys tkrs gSa] 
D;ksafd Bksl moZjd ds nkus vklkuh ls tM+ksa 
ls nwj f[kld ldrs gSaA bldh HkjikbZ djus 
ds fy, vDlj vko';drk ls T;knk ek=k 
esa moZjdksa dk mi;ksx fd;k tkrk gSA ;wfj;k 
tSls vR;f/kd ?kqyu'khy moZjd ?kqydj Hkh 
csdkj cg tk ldrs gSaA ;wfj;k ds tyh; 
fo'ys"k.k ls cuus okyh veksfu;k Hkh ok"i  
:i esa okrkoj.k esa fudy tkrh gSA

•• tM+ksa ds utnhd lrg ij ;k feV~Vh esa FkksM+h 
xgjkbZ ij mi;ksx % csly mi;ksx dh rqyuk 
esa ;g csgrj i)fr gSA ijUrq] blesa esgur] 
etnwjh vf/kd yxrh gSA bl fof/k ds fy, 
lhM&de&QfVZykbtj fMªy ¼feV~Vh esa Nsn 
djds cht ,oa moZjd Mkyus okyk ;a=½ dk 
ç;ksx djuk ykHkdkjh gksrk gSA

•• ikS/kksa dh drkjksa ds ikl ifV~V;ksa esa moZjd 
dks j[kukA

¼[k½ æo moZjd] ikuh esa ?kqyu'khy moZjd vkSj 
lw{e iks"kd rRoksa ds ?kksy

•• ifÙk;ksa ij ¼Qksyh;j½ mi;ksx % ikuh esa moZjd 
ds irys ?kksy dk ikS/kksa ij fNM+dko fd;k 
tkrk gSA blesa iks"kd rRo lh/ks gh ifÙk;ksa  
}kjk lks[k fy, tkrs gSaA

•• flapkbZ ds ikuh ds ek/;e ls % ikuh esa 
?kqyu'khy moZjdksa dks flapkbZ dh ukfy;ksa ds 
}kjk ikS/kksa dks çnku fd;k tkrk gSA

jklk;fud moZjdksa ds mi;ksx ls gksus okys 
ykHk vkSj gkfu;k¡
Hkkjr tSls 1-3 vjc yksxksa dh vkcknh okys 
ns'k esa i;kZIr ek=kvksa esa [kk| Qlyksa dk 
mRiknu ,d cM+h pqukSrh gSA 1960 ds n'kd 
esa ,d vdky&ihfM+r ns'k gksus ls gkykr 
cnydj] oSKkfudksa] fdlkuksa rFkk ljdkj ds 
feys&tqys ç;klksa ds }kjk] ge vkt [kk|kUuksa 
esa vkRe&fuHkZj gksus ds djhc vk x, gSaA cgqr 
gn rd ;g mPp iSnkokj nsus okyh fdLeksa ds 
chtksa] flapkbZ] jklk;fud moZjdksa rFkk vU; —f"k 
jlk;uksa] tSls fd fofHkUu çdkj ds dhVuk'kdksa 
vkfn ds mi;ksx ds dkj.k lEHko gks ik;k gSA 
blfy, gekjh orZeku [kk| lqj{kk dks gkfly 
djus esa jklk;fud moZjdksa dh Hkwfedk dks de 
djds ugha vk¡dk tk ldrkA

ijUrq] foosdiwoZd fopkj fd, fcuk jklk;fud 
moZjdksa ds va/kk/kq¡/k bLrseky ls feV~Vh ds ra= 
ij vkSj lkFk gh O;kid i;kZoj.k ij vusd 
udkjkRed çHkko iM+ ldrs gSaA gj Qly  
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ds fy, lHkh iks"kd rRoksa vkSj muds lkFk  
gh vko';d lw{e iks"kd rRoksa rFkk feV~Vh  
dks lq/kkjus okyh lkefxz;ksa dh lUrqfyr vkiwfrZ  
¼;g ,d Qly ls nwljh Qly ds fy, cnyrh 
gS½ gh yEcs le; rd py ldus okyh [ksrh  
dh vuqdwy fLFkfr;ksa dks lqfuf'pr dj ldrh 
gSA mUur iSnkokj nsus okys chtksa ds lkFk ;fn 
iks"kd rRoksa ds bLrseky esa dksbZ Hkh vlUrqyu 
tqM+ tkrk gS] rks og feV~Vh dks çk—frd :i  
ls miyC/k gksus okys [kfutksa ls [kkyh djrk 
tkrk gS vkSj le; chrus ds lkFk og feV~Vh 
catj cu tkrh gSA

jklk;fud moZjdksa dh cgqr vf/kd [kqjkdsa 
nsus ls gksus okyh ,d vU; gkfu i;kZoj.k ij 
iM+us okyk mudk nq"çHkko gSA moZjdksa dh 
rjg mi;ksx fd, tkus okys ikuh esa ?kqyu'khy 

jlk;u feV~Vh esa ls cgdj fudy tkrs gSa vkSj 
Hkwfexr rFkk lrg ds nksuksa çdkj ds ikuh dks 
çnwf"kr dj nsrs gSaA ikuh esa QkWLQsV vkSj ukbVªsV 
dh vf/kd ek=kvksa ds ifj.kkeLo:i ;wVªksfQds'ku 
¼ikuh esa ouLifr;ksa dk ?kus :i esa mxuk] lM+uk 
vkSj fQj ikuh dh vkDlhtu dk {k; djuk 
ftlds QyLo:i tyh; tho ej tkrs gSa½ dh 
çfØ;k ?kfVr gksrh gSA tc vfrjsd esa çnku 
fd, x, iks"kd rRo rkykcksa vkSj >hyksa esa igq¡prs 
gSa] rks 'kSoky ;k dkbZ ¼,Yxh½ rFkk ,sls vU; 
tyh; ikS/ks mudk mi;ksx ikuh dh lrg ij 
mxus vkSj c<+us ds fy, djrs gSaA ouLifr ds 
mxus esa gksus okyh ;g o`f) ikuh esa ?kqyh gqbZ 
iwjh vkDlhtu dk mi;ksx dj ysrh gSA blds 
vykok ;g ikuh dks okrkoj.k dh vkDlhtu 
feyus esa ,d HkkSfrd vojks/k dh rjg dke djrh 
gSA vkDlhtu ds vHkko esa ikuh esa ekStwn leLr 
tho&tUrq] tks ikuh dh lrg ds uhps jgrs gSa 
¼buesa eNfy;k¡ rFkk vU; tho:i 'kkfey gSa½] 
ejus yxrs gSaAijUrq] pw¡fd çk—frd@tSfod 
moZjd vdsys gh ns'k ds ,d vjc ls Hkh  
vf/kd yksxksa ds fy, [kk| Qlyksa dks vko';d 
ek=k esa ugha mitk ldrs] blfy, feV~Vh dks  
lq/kkjus okyh çk—frd lkexzh ds bLrseky ds 
lkFk] jklk;fud moZjdksa dk mfpr vkSj  
foosdiw.kZ mi;ksx yEcs le; ds fy, [kk|  
lqj{kk dks lqfuf'pr dj ldrk gSA

fu"d"kZ
chtksa ds ckn] vkt fo'ks"k :i ls gekjh  
[kk| lqj{kk lqfuf'pr djus dh –f"V ls 
vko';d Qlyksa dh mPp iSnkokj dks gkfly 
djus ds fy,] —f"k {ks= esa yxus okyh lcls 
egÙoiw.kZ lkefxz;ksa esa ls dqN jklk;fud moZjd 
gh gSaA fdlkuksa ds }kjk mudh Qlyksa ds fy, 
iks"kd rRoksa dh fo'ks"k t:jrksa ij fuHkZj djrs 
gq, fofo/k çdkj ds moZjd bLrseky fd, tkrs 
gSaA ns'k ds Hkhrj vusd NksVs vkSj cM+s fuekZrkvksa 
}kjk jklk;fud moZjdksa dk mRiknu fd;k tkrk 
gSA bu moZjdksa dh dqN ek=kvksa dk gj lky 

fp= 3 % ikuh esa iks"kd rRoksa ds dkj.k gksus okyk 
;wVªksfQds'ku
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vk;kr Hkh fd;k tkrk gSA fdlkuksa dks muds  
}kjk ogu dh tk ldus okyh dherksa ij moZjdksa 
dh miyC/krk dks lqfuf'pr djus ds fy, bl 
m|ksx ij Hkkjr ljdkj }kjk utnhdh fuxjkuh 
j[kh tkrh gS vkSj mls fu;af=r fd;k tkrk gSA 
vU; çk—frd moZjdksa vkSj feV~Vh lq/kkjus okys 
inkFkksZ ds lkFk] jklk;fud moZjdksa dk mfpr 
vkSj foosdiw.kZ mi;ksx gh yEcs le; rd pyus 
okys —f"k mRiknu dks vkSj lkFk gh fujUrj 
lcds fy, i;kZIr Hkkstu dh miyC/krk dks 
lqfuf'pr dj ldrk gSA

t;y{eh v¸;j vkbZ-vkbZ-Vh-] c‚Ecs ls jlk;u'kkL= esa iksLVxzstq,V gSaA mUgksaus ;wfuoflZVh v‚Q f'kdkxks 
ls ih,p-Mh- dh mikf/k gkfly dh gSA moZjd dEiuh xqtjkr ueZnk oSyh QfVZykbtlZ ,.M dsfedYl 
fyfeVsM ls 1986 esa tqM+us ls igys mUgksaus ,d oSKkfud ds :i esa vkbZ-vkbZ-Vh-] c‚Ecs rFkk bf.M;u 
baLVhVîwV v‚Q lkbal] csaxyq# esa dke fd;kA viuh dEiuh ds vkj ,.M Mh ls.Vj dks LFkkfir djus esa 
mudk çeq[k ;ksxnku jgk gS vkSj mUgksaus dbZ o"kksaZ rd mlds vkj ,.M Mh ls.Vj rFkk DokfyVh daVªksy 
foHkkx ds çeq[k ds :i esa dk;Z fd;k gSA

os vesfjdu dsfedy lkslk;Vh dh lnL; gSa vkSj mudks jk"Vªh; rFkk vUrjkZ"Vªh; tuZyksa esa dbZ 'kks/k 
çdkf'kr djus dk vkSj muds dbZ isVsaV gkfly djus dk Js; tkrk gSA foKku dks vke yksxksa rd igq¡pkus 
esa xgu #fp gksus ds dkj.k os ueZnkuxj dE;qfuVh lkbal ls.Vj dh xfrfof/k;ksa esa 'kkfey jgh gSaA muls 
jayayyer@yahoo.com ij lEidZ fd;k tk ldrk gSA vuqokn % Hkjr f=ikBh
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Quality	and	specifications	of	chemical	
2fertilisers

Both	the	specifications	and	quality	of	the	
chemical	fertilisers	sold	in	Indian	markets	are	
strictly	controlled	by	Government	of	India.	The	
composition,	detailed	specifications	and	the	
analysis	procedures	for	each	component	are	
specified	under	Fertiliser	(Control)	Order	1985.	
This	order	is	revised	periodically	to	incorporate	
any	changes	needed,	new	additions	to	the	list	etc.	
Manufacturers	have	to	adhere	to	these	without	
any	deviation.	Spot	quality	checks	are	done	by	
Government	agencies	in	the	market,	and	legal	
actions	are	taken	against	the	manufacturer	if	the	
specified	quality	is	not	met.	In	addition	to	
nutrient	content;	moisture	content,	size,	and	
water	solubility	etc.	are	also	strictly	specified	
and	enforced.

Administered	prices	of	fertilisers

To	ensure	adequate	availability	of	fertilisers	
throughout	the	country	at	affordable	prices	to	
farmers,	the	Indian	government	(Department	of	
Fertilisers)	has	formulated	the	Fertiliser	Pricing	
Policy.	According	to	this	policy,	the	selling	price	of	
major	fertilisers	is	fixed	by	the	government,	and	
revised	at	regular	intervals.	The	difference	
between	costs	of	production	(plus	adequate	
profits)	and	the	selling	price	is	compensated	to	
the	manufacturing	companies	using	certain	
complex	formulae.	This	current	practice	of	
reimbursing	fertiliser	manufacturing	companies,	
is	called	fertiliser	subsidy.	This	mechanism	is	
being	critically	examined	for	replacement	with	
other	methods,	like	direct	cash	subsidy	to	
the	farmers.	

3
Application	of	Chemical	Fertilisers

Most	natural	fertilisers	are	applied	directly	to	the	
soil	or	root	system	of	the	plants,	as	these	are	also	
soil	conditioners.	However,	chemical	fertilisers	
can	be	applied	in	multiple	ways,	depending	on	
the	type	of	crop,	water	availability,	absorption	
pattern	etc.	Some	of	these	application	modes	are	
mentioned	here:

A.	Solid	chemical	fertilisers

•		Basal	Application:	A	fertiliser	is	directly	applied	
to	the	soil,	and	spread	throughout	the	cropping	
area	before	sowing	seeds,	and	periodically	
during	crop	growth.	Nutrient	losses	are	high	in	

this	case,	as	the	solid	can	easily	move	away	
from	the	root	system.	To	compensate	for	this,	
often,	higher	than	required	quantities	are	
applied.	Highly	soluble	fertilisers	like	urea	can	
get	leached	away	too.	Ammonia,	formed	by	
hydrolysis	of	urea,	also	evaporates	into	the	
atmosphere.	

•		Application	near	the	root	system,	on	the	
surface	or	deeper	into	the	soil:	This	is	a	better	
method	as	compared	to	basal	application.	
However,	it	is	more	labour	intensive.	Use	of	
seed-cum-fertiliser	drills	is	beneficial	for	this.

•		Placement	in	bands	near	rows	of	plants.	

B.	Liquid	Fertilisers,	Water	Soluble	fertilisers	and	
Micronutrient	Solutions

•		Foliar	application:	A	dilute	solution	of	the	
fertiliser	in	water	is	sprayed	on	the	plants.	
Nutrients	are	absorbed	directly,	by	leaves.	

•		Through	irrigation	water:	Water	soluble	
fertilisers	are	applied	through	water	channels.	

Advantages	and	disadvantages	of	use	
of	chemical	fertilisers

For	a	country	like	India	with	a	population	of	1.3	
billion	people,	production	of	sufficient	quantities	
of	food	is	a	major	challenge.	From	a	famine	
affected	country	in	the	1960’s,	we	have	managed	
to	come	close	to	becoming	self-sufficient	in	food	
grains	today,	through	the	concerted	efforts	of	
scientists,	farmers	and	successive	governments.	
This	has	largely	been	possible	through	the	use	of	
high	yielding	varieties	of	seeds,	irrigation,	the	use	
of	chemical	fertilisers	and	other	agrochemicals,	
like	insecticides,	pesticides	etc.	Therefore,	the	
role	of	chemical	fertilisers	cannot	be	undermined	
in	achieving	our	current	food	security.	

However,	the	indiscriminate	use	of	chemical	
fertilisers	can	have	many	negative	effects	on	the	
soil	system,	as	well	as	on	the	larger	environment.	
A	balanced	supply	of	all	nutrients	needed	for	
each	crop	(this	varies	from	crop	to	crop),	along	
with	micronutrients	and	soil	conditioners,	can	
ensure	sustained	agricultural	conditions	for	a	
long	time.	Any	imbalance	in	nutrient	use,	when	
coupled	with	the	use	of	high	yield	seeds,	depletes	
the	soil	of	naturally	occurring	minerals,	and	over	
time,	the	soil	becomes	infertile.	

Another	important	drawback	of	high	doses	of	
chemical	fertilisers	is	their	effects	on	the	

environment.	Water	soluble	chemicals	used	as	
fertiliser	leach	away	from	the	soil	and	
contaminate	both	ground	as	well	as	surface	
water.	High	phosphate	and	nitrate	levels	in	water	
lead	to	eutrophication.	When	excessive	nutrients	
reach	rivers	and	lakes,	algae	and	other	such	
aquatic	plants	use	them	to	grow	on	the	water	
surface.	This	increased	plant	growth	uses	up	all	
the	dissolved	oxygen	in	water,	in	addition	to	
acting	as	a	physical	barrier	to	atmospheric	
oxygen.	In	the	absence	of	oxygen,	all	the	aquatic	
life	in	the	water,	but	below	its	surface	(including	
fish	and	other	organisms),	start	dying.	

However,	as	natural/organic	fertilisers	alone	
cannot	yield	the	quantity	of	food	needed	to	make	
food	available	to	more	than	a	billion	people	of	the	
country,	only	the	judicious	use	of	chemical	
fertilisers,	along	with	naturally	available	soil	
conditioners	can	ensure	long	term	food	security.	

Conclusion

After	seeds,	chemical	fertilisers	are	some	of	the	
most	important	inputs	in	the	agricultural	sector	
today,	especially	in	achieving	the	high	yields	of	
crop	outputs	needed	to	ensure	our	food	security.	
Depending	on	the	specific	nutrient	needs	of	their	
crops,	a	variety	of	fertilisers	are	used	by	farmers.	
Chemical	fertilisers	are	produced	by	many	small	
and	large	manufacturers,	within	the	country.	
Some	amounts	of	these	fertilisers	are	also	
imported	every	year.	This	industry	is	closely	
monitored	and	controlled	by	the	Government	of	
India	to	ensure	availability	of	fertilisers	at	
affordable	prices	to	farmers.	The	judicious	use	of	
chemical	fertilisers,	along	with	other	natural	
fertilisers	and	soil	conditioners,	can	ensure	
sustained	agricultural	production,	as	well	as	
continued	and	adequate	availability	of	food	
for	all.	
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x ,d lkoZHkkSfed fo"k; gSA cPps ls 
ysdj o;Ld rd gj O;fä dh jax 
ds ckjs esa dqN le> rks gksrh gh gSA 

yxHkx gj Hkk"kk esa yky] gjk] uhyk] ihyk rFkk 
muds chp ds vusd jaxksa ds fy, 'kCn gksrs gSaA 
;g bruk egÙoiw.kZ fo"k; gS fd jlk;u'kkL=] 
thofoKku vkSj HkkSfrd'kkL= tSls fHkUu {ks=ksa ds 
oSKkfudksa us mlds fofo/k igyqvksa vkSj mi;ksxksa 
dk v/;;u fd;k gSA jax rks fp=dkjksa vkSj 
dfo;ksa ds Hkh xgu v/;;u dk fo"k; jgk gSA 
fp=dkjksa us vius fp=ksa esa fofHkUu jaxksa dh  
jpuk djus dh rduhd dk v/;;u fd;k gS 
vkSj dfo;ksa us gekjs fy, jax ds 'kCn fp=  
cuk, gSaA jax gekjs nSfud thou esa fdruh  
egÙoiw.kZ Hkwfedk,¡ fuHkkrk gS blds vusd 
mnkgj.k gSa % yky jax dk mi;ksx ;krk;kr dh 
ladsr cfÙk;ksa esa vkSj [krjs ds fu'kkuksa esa gksrk 

jax dks Ldwyksa esa VqdM+ksa ds :i esa jlk;u'kkL=] thofoKku vkSj HkkSfrd'kkL= esa le>k;k 
tkrk gSA bl ys[k esa jax dks ,d vyx vUrfoZ"k;h bdkbZ dh rjg ek/;fed Ldwy esa 
i<+k, tkus dh odkyr dh xbZ gSA

gS] cM+h nqdkuksa esa muds lkekuksa ds fy, jaxksa ds 
ladsr gksrs gSa] Ldwyksa dh ofnZ;k¡ jaxhu gksrh gSa] 
[ksyksa esa Vheksa dks ,d&nwljs ls vyx fn[kus ds 
fy, mudh iks'kkdksa ds jax vyx&vyx gksrs gSa 
vkSj jk"Vªh; >aMksa esa Hkh jax gksrs gSaA R;ksgkjksa ds 
nkSjku ge vius ?kjksa ds vkaxuksa dks ltkus ds 
fy, jaxksyh ds jaxksa dk mi;ksx djrs gSaA Hkkjrh; 
R;ksgkj gksyh esa rks jaxksa dk gh mRlo euk;k 
tkrk gSA

ijUrq] Ldwyh foKku ds ikB~;Øe esa jax dh  
vo/kkj.kk dks fofHkUu Lrjksa ij VqdM+ksa&VqdM+ksa esa 
yk;k tkrk gSA gj lky ;k rks HkkSfrd'kkL= esa 
;k jlk;u'kkL= esa ;k fQj thofoKku esa mldk 
mYys[k gksrk gS] ysfdu ;g dHkh Hkh ,d gh 
le; ij ugha gksrkA blfy, fo|kfFkZ;ksa dks bl 
fo"k; dh dsoy VqdM+ksa esa c¡Vh gqbZ le> gh çkIr 
gksrh gSA os mlds dqN igyqvksa dk lEcU/k dsoy 
HkkSfrd'kkL= ls tksM+rs gSa vkSj dqN vU; dk 
jlk;u'kkL= ls] cxSj ;g le>s fd og ,d gh 
fo"k; gksrk gSA

bl ys[k dk mís'; jax dh vo/kkj.kk dks foKku 
ds ikB~;Øe esa ,d vUrfoZ"k;h izlax dh rjg 

jaxksa dk 
lalkj

,u-,l-lqUnjslu

v
UrfoZ"k;h 

foKku



44

'kkfey djus dh lEHkkouk dh vksj f'k{kd 
lkfFk;ksa dk vkSj la;ksx ls bls i<+us okys  
fdlh ikB~;Øe fuekZrk dk /;ku vkdf"kZr djuk 
gSA ,d izlax dh rjg bldk ços'k çdk'k] 
çdk'k&la'ys"k.k] jklk;fud vfHkfØ;k,¡ vkfn 
çlaxksa ds igys djok;k tk ldrk gSA blesa 
;g lq>ko Hkh fn;k x;k gS fd bl izlax dks 
,d foKku f'k{kd ds }kjk gh i<+k;k tk,A bl 
ys[k esa ,slh bdkbZ dh fo"k; lkexzh ds fy, ,d 
:ijs[kk Hkh nh xbZ gSA

bl i`"BHkwfe ds lkFk ge igys ;g ns[ksa fd 
orZeku Ldwyh ikB~;Øe esa jax dk ifjp; fdl 
rjg djok;k tkrk gSA

Ldwy ds foKku ikB~;Øe esa jax
jlk;u'kkL= esa ge jax dk ifjp; lcls igys 
inkFkksaZ ds HkkSfrd xq.kksa ds ek/;e ls djokrs gSaA 
mnkgj.k ds fy,] xa/kd ,d ihys jax dk Bksl 
inkFkZ gksrk gS vkSj d‚ij lYQsV uhyk gksrk gSA 
ge ;g Hkh fn[kkrs gSa fd dqN ?kksyksa dks feykus 
ij os vo{ksi cukrs gSa tks jaxhu gksrk gS vkSj 
mldk bLrseky [kkl inkFkksaZ dks igpkuus ds 
fy, fd;k tk ldrk gSA

thofoKku esa çdk'k esa jax ds gksus vkSj mldk 
vo'kks"k.k gksus dk mYys[k fd, fcuk gh 
çdk'k&la'ys"k.k dh ppkZ dkQh tYnh dj  
nh tkrh gSA

HkkSfrd'kkL= esa çdk'k vkSj mldk laçs"k.k] 
ijkorZu vkfn dk fo"k; ços'k jax dh  
vo/kkj.kkvksa ¼tks 'kk;n d{kk 12 rd çdV  
ugha gksrha½ ds cgqr igys gks tkrk gSA gk¡] ;g 
t:j gS fd fçTe vkSj jax dk foHkktu d{kk 9 
esa fdlh txg vk tkrk gS] ysfdu mlesa Hkh jaxksa 
ij /;ku dsfUær ugha gksrkA

bl çdkj ,d ,sls izlax] tks bu rhuksa fo"k;ksa 
esa 'kkfey jgrk gS] ij dHkh Hkh ,d lkFk ppkZ 
ugha dh tkrhA bl izlax ds fy, jlk;u'kkL=] 
thofoKku vkSj HkkSfrd'kkL= dh lEcfU/kr 

tkudkjh dk ,dhdj.k djrs gq,] jax dh ,d 
bdV~Bh bdkbZ dks çLrqr djuk egÙoiw.kZ gks 
ldrk gSA blds lkFk gh fo|kfFkZ;ksa esa jax dh 
lkoZHkkSfed ç—fr dh csgrj le> cus] blds 
fy, ;g Hkh lq>ko fn;k tk ldrk gS fd f'k{kd 
dks lHkh {ks=ksa ls cM+h la[;k esa mnkgj.kksa dks 
ysuk pkfg,A uhps dqN mnkgj.k fn, x, gSa] 
ysfdu f'k{kd fuf'pr gh bl lwph dk foLrkj 
dj ldrs gSaA

1- jatd ¼MkbZ½] L;kfg;k¡ vkSj vU; jklk;fud 
mnkgj.k % çk—frd vkSj la'ysf"kr jatdksa ds 
mnkgj.kksa dk mYys[k fd;k tk ldrk gSA 
f'k{kd d{kk esa ,d ç;ksx fn[kk ldrk gS ftlesa 
lqifjfpr Mk;ktksfu;e yo.k vkSj chVk uSIFkky 
ds la;kstu ls ,d ,tks jatd iSnk gksrk gS 
¼oSls ;g 12oha d{kk esa vkrk gS½A dkyh L;kgh] 
tks fd dbZ jaxhu jatdksa dk feJ.k gksrh gS] 
dks Hkh fy;k tk ldrk gS( fQYVj isij ¼isij 
ØksesVksxzkQh½ dk mi;ksx djrs gq, bl L;kgh dks 
fo[kf.Mr djds mlds vyx&vyx ?kVd jaxksa 
dks fn[kk;k tk ldrk gSA

çk—frd :i ls jaxh gqbZ dikl % dukZVd ds 
/kkjokM+ esa iSnk gksus okyh jaxhu dikl dk 
mYys[k fd;k tk ldrk gSA blds ckjs esa vkSj 
tkudkjh ewfrZ ds ,d ys[k ls çkIr dh tk 
ldrh gS ¼uSoj ls MkbZ % n LVksjh v‚Q dyMZ 
d‚Vu] jStksusal] fnlEcj 2001½A

ge 7oha d{kk esa vEyksa rFkk {kkjksa dk ifjp; 
djokrs gSa] ysfdu 'kk;n lwpdksa ¼baMhdsVlZ½ dk 
ifjp; ugha djokrsA pw¡fd] pH eku ij fuHkZj 
djrs gq, lwpd ukVdh; <ax ls jax ifjorZu 
djrs gSa] blfy, muds ukeksa vkSj os fdl çdkj 
dk jax ifjorZu djrs gSa] ;g tkudkjh nsrs gq, 
mudk vf/kd foLrkj ls mYys[k fd;k tk ldrk 
gSA ?kj ij cuk, x, lwpdksa tSls fd gYnh vkSj 
ewyh dh iÙkh ds jl dk Hkh mYys[k vkSj çn'kZu 
fd;k tkuk pkfg,A vkerkSj ij fo|kfFkZ;ksa dks 
çk—frd vkSj la'ysf"kr jatdksa ls 12oha d{kk esa 
igq¡pus rd ifjfpr ugha djk;k tkrkA
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2- QksVks&ØksfeTe % ,d vU; jkspd mnkgj.k 
QksVks&ØksfeTe gS] ftlesa mRØe.kh; ¼fjoflZfcy½ 
jklk;fud vfHkfØ;kvksa ds dkj.k jaxksa esa ifjorZu 
¼;k dkys ls ikjn'khZ esa ifjorZu½ gksrk gSA ,slk 
dj ldus okys inkFkZ vDlj p'eksa ds ySalksa esa 
bLrseky fd, tkrs gSaA gkyk¡fd gks ldrk gS fd 
fo|kfFkZ;ksa dks mu inkFkksaZ dh jklk;fud ç—fr 
tkuus dh t:jr u gks] ij muds ukeksa dk 
mYys[k fd;k tk ldrk gS] mnkgj.k ds fy,] 
,stkscSathu] LikbjksihjkUl bR;kfnA buesa ls dqN 
inkFkksaZ dk bLrseky vk/kqfud ^LekVZ foaMkst* esa 
fd;k tkrk gS tks rc vius&vki gjh ¼;k dkyh½ 
gks tkrh gSa] tc mu ij iM+us okyh lw;Z dh 
jks'kuh dh rhozrk ,d [kkl Lrj rd igq¡p tkrh 
gSA ¼ge bysDVªkseSxusfVTe & fo|qrh;pqEcdRo dks 
ckn dh fdlh d{kk ds fy, NksM+ ldrs gSaA½

3- ¶ywjkslSal ¼çfrnhfIr½ % ;g ,d lqifjfpr 
?kVuk gSA bls fdlh çfrnhIr gksus okys inkFkZ 
ds bysDVªkuksa }kjk çdk'k dh ÅtkZ dk vo'kks"k.k 
djus vkSj vo'kksf"kr ÅtkZ dks rRdky fQj ls 
çdk'k ds :i esa NksM+us dh rjg le>k;k tk 
ldrk gSA blds çn'kZu ds fy, vklkuh ls 
miyC/k ¶ywjkslhu ds ?kksy dk mi;ksx fd;k tk 
ldrk gSA fdlh fuekZ.k LFky ij dke djus 
okys vkSj lkFk gh ;krk;kr iqfyl ds flikgh 
dbZ ckj ¶ywjkslSaV isaV okyh Åijh iks'kkd igus 
jgrs gSaA bldk ftØ fd;k tk ldrk gSA

4- ystj jks'kfu;ksa esa jax % cgqr ls cPps ¼Vhoh 
ds dk;ZØeksa dks ns[kus dh otg ls ;k vU; 
fdlh dkj.k ls½ ystj 'kCn ls ifjfpr gksrs gSaA 
;g ,d vPNk fopkj gks ldrk gS fd bldh 
cqfu;knh rduhd dks bysDVªkuksa ds }kjk ÅtkZ 
dks vo'kksf"kr djus vkSj fQj çdk'k ds :i esa 
NksM+us dh rjg ls le>k;k tk,A ij] ¶ywjkslSal 

ls bldk fHkUu igyw gS fd NksM+h tkus okyh 
ÅtkZ dks ,d HkkSfrd midj.k }kjk bl rjg 
,dtqV fd;k tkrk gS fd lHkh QksVkuksa ¼çdk'k 
d.kksa½ dk Qsl ¼çkoLFkk½ leku gksrk gSA blds 
ifj.kkeLo:i mRlftZr çdk'k cgqr rhoz gksrk 
gSA ystj fdj.kksa esa jax dk lekos'k ,sls mi;qä 
inkFkksaZ dk bLrseky djds gkfly fd;k tkrk 
gS ftudh bysDVªkfud ÅtkZ vko';d Lrjksa 
dh gksrh gS] mnkgj.k ds fy,] ghfy;e&uhv‚u 
la;kstu yky jax mRiUu djrk gSA

5- i'kqvksa esa dSeks¶ykt ¼Nn~ekoj.k & fNikus 
okyk Hks"k½ vkSj çn'kZu dh rjg jax % ;fn 
thofoKku ds fo"k;ksa ls blds mnkgj.k nsuk 
gksa rks ge crk ldrs gSa fd fdl rjg if{k;ksa 
esa muds lgoklh lkfFk;ksa dks vkdf"kZr djus 
ds fy, jaxfcjaxs ia[k gksrs gSa( fdl rjg dqN 
ijHk{kh jaxhu Åijh Ropk dk mi;ksx djds vius 
vklikl ds ifjos'k esa ,d:i gks tkrs gSa] rkfd 
os dkjxj <ax ls viuk f'kdkj idM+ ldsaA blh 
çdkj f'kdkj cuus okys thoksa ds ikl Hkh ,sls 
jax gks ldrs gSa] tks mUgsa muds ifjos'k esa fNik 
nsrs gSa rkfd os ijHkf{k;ksa ls cp ldsaA fuf'pr 
gh ifÙk;ksa ds gjs jax dk vkSj çdk'k&la'ys"k.k 
esa mlds mi;ksx dk d{kk esa igys gh dbZ ckj 
ftØ fd;k gh x;k gksxkA

jax ij ,d la;qä bdkbZ ds fy, çLrkfor 
fo"k;oLrq
tSlk fd ge Åij ns[k pqds gSa fd lHkh Lrjksa ij 
jax ds ckjs esa crkus ds fy, cgqr dqN gksrk gSA 
ijUrq ek/;fed Ldwy ds fy, gesa jax ds fofHkUu 
igyqvksa esa ls foosdiw.kZ pquko djus dh t:jr 
gSA lkFk gh gesa mu igyqvksa dks] QkewZyksa vkSj 
lehdj.kksa ds mckÅiu ds cxSj] jkspd rjhds  
ls çLrqr djuk gksxkA blds vykok dfBu  
vo/kkj.kkvksa dk mfpr ek=k esa bl rjg 
ljyhdj.k djuk fd rF;ksa dks lgh <ax ls 
le>k;k tk,] ;g Hkh t:jh gSA

jax ij ,d bdkbZ dh fo"k;oLrq dh :ijs[kk 
cukus dk ,d ç;kl uhps çLrqr gS %
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jax
1.	gekjs vklikl ekStwn jax ¼çk—frd rFkk 

la'ysf"kr½] jkstejkZ ds thou ls fy, x, 
mnkgj.kA

2.	ÅtkZ ds ,d :i dh rjg çdk'k ¼bUÝkjSM 
ghVlZ] ySalksa ds }kjk lw;Z ds çdk'k dk 
l?kuhdj.k vkfn½ dk mYys[k djsa fd lQsn 
çdk'k fofHkUu jaxksa ls feydj cuk gksrk gSA

3.	 ¼i½ tc oLrqvksa ij çdk'k iM+rk gS rc D;k 
gksrk gS ¼ikjn'khZ rFkk vikjn'khZ oLrq,¡½]?kksyksa 
esa ls çdk'k dk laçs"k.k & jaxhu ?kksyksa dk 
ifjp; nsaA

¼ii½ fjÝsD'ku ¼viorZu½ & ikuh dk mi;ksx 
djrs gq, ¼çdk'k dk eqM+uk½] ,d laf{kIr vkSj 
xq.kkRed O;k[;kA

¼iii½ fMLi'kZu ¼çdh.kZu &fc[kjuk½ & fçTe ds 
lkFk ç;ksx & bldk viorZu ls lEcU/kA

¼iv½ vikjn'khZ oLrqvksa ls çdk'k dk ijkorZu 
& oLrqvksa esa jax gksus dk dkj.k] lEiwjd jaxksa 
dk fopkj & le>k,¡ fd oLrq,¡ va/ksjs esa dksbZ 
jax D;ksa ugha n'kkZrhaA

4.	 jax rFkk jlk;u'kkL= % jlk;u'kkL= esa 
jaxhu inkFkZ ¼rRo vkSj ;kSfxd nksuksa½ & 
mnkgj.k ds fy, ftrus vf/kd inkFkksaZ dk 
çn'kZu djuk lEHko gks og djsa] jaxhu inkFkksaZ 
dk mRiknu & ¼d½ vdkcZfud % jaxhu 
vo{ksi tSls fd çf'k;u Cyw ¼xgjk uhyk½ & 
d‚ij&veksfu;k la;kstu ¼d‚ij lYQsV rFkk 
veksfu;k½] fufdy MkbfeFkkbyXykbZv‚fDlEl 
¼xgjk yky½] csfj;e ØksesV vkfn fn[kk, 
tk ldrs gSaA ¼[k½ dkcZfud % ,uhyhu rFkk 
chVk&uSIFkky ds }kjk lk/kkj.k ,tks jatd 
rS;kj fd;k tk ldrk gS vkSj fn[kk;k tk 

ldrk gSA xq.kkRed :i ls lksfM;e ySEiksa 
ls ihys&ukjaxh çdk'k ds mRltZu dh çfØ;k 
dks le>k,¡A ;fn fo|kFkhZ ijek.kq dh lajpuk 
dh cqfu;knh vo/kkj.kkvksa ls ifjfpr gSa] rks 
bysDVªkuksa ds }kjk ÅtkZ ds fof'k"V vo'kks"k.k 
vkSj fQj iqumZRltZu dh ljy <ax ls ppkZ 
dh tk ldrh gSA

5.	ge dSls ns[krs gSa % jSfVuk ¼vk¡[k ds insZ½] 
j‚M~l rFkk dksUl esa ekStwn QksVksfjlSIVlZ 
¼çdk'kxzkfg;ksa½ ds }kjk çdk'k dk vo'kks"k.kA 
fofHkUu jaxksa ds çfr dksUl dh laosnu'khyrkA

6.	gjh ifÙk;ksa ds }kjk yky çdk'k dk  
vo'kks"k.kA le>k,¡ fd fdl rjg mRikfnr 
ÅtkZ dk mi;ksx LVkpZ ds la'ys"k.k ds fy, 
fd;k tkrk gSA çdk'k la'ys"k.k dh dsoy 
ljy O;k[;k djsaA

7.	dSek¶ykt ¼Nn~ekoj.k½ % i'kqvksa rFkk dhVksa 
dh Ropk ij jaxA 

fVIif.k;k¡ % 
1- jaxksa ds ukeksa dh mRifÙk % yky] uhyk] 
gjk] ihyk vkfn jaxksa ds v¡xzsth ukeksa dh 
mRifÙk v¡xzsth ¼tSlh fd og vkt tkuh 
tkrh gS½ ls Hkh çkphu Hkk"kkvksa ls gqbZ gSA 
eq[; :i ls os b.Mks&;wjksfi;u] ukslZ vkfn 
dqN Hkk"kkvksa ls fudys gSaA blds ckjs esa ,d 
vPNk ys[k bl oSclkbV ij miyC/k gS% 
http://www.gizmodo.in/datasearchresult.

cms?query=how+colors+got+their+names 

&sortorder=score 

2- vkleku uhyk ;k yky D;ksa gksrk gS\ 
fuf'pr gh ge ;g tkurs gSa fd çdk'k 
dk fNrjkuk ¼LdSVfjax½ og ?kVuk gksrh gS 
tks bldk dkj.k gSA ijUrq mls 'kCnksa esa 
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xq.kkRed :i ls le>kuk dfBu gks ldrk 
gSA blfy, eSaus mls bl bdkbZ esa 'kkfey 
ugha fd;k gSA LdSVfjax dk D;k eryc gS 
bldks le>krs gq, mldh vkaf'kd O;k[;k 
djus dk vkSj ;g crkus dk fd lw;Z ds 
çdk'k esa ls uhyk çdk'k vU; jaxksa ds 
çdk'k dh rqyuk esa vf/kd fNrjk;k tkrk 
gS] ç;kl fd;k tk ldrk gSA

,u-,l-lqUnjslu jlk;u'kkL= ds ,d vodk'k çkIr f'k{kd gaSA mUgksaus Ldwy rFkk dkyst] nksuksa Lrjksa ij i<+k;k gSA mUgksaus  
c‚Ecs ;wfuoflZVh ls viuh ih,p-Mh- dh mikf/k gkfly dh FkhA muls kaone52@gmail.com ij lEidZ fd;k tk ldrk gSA  
vuqokn % lR;sUnz f=ikBh

fu"d"kZ
vUr esa ;g dgk tk ldrk gS ¼gkyk¡fd 'kk;n 
FkksM+h vk'kkokfnrk ds lkFk½ fd bl ,d bdkbZ 
dk jlk;u'kkL=] thofoKku vkSj HkkSfrd'kkL= ds 
chp ,d lsrq dh rjg çHkko'kkyh <ax ls mi;ksx 
fd;k tk ldrk gSA lkFk gh tc f'k{kd vU; 
fo"k; çlaxksa dh foLrkj ls ppkZ dj jgk gks] rc 
bl bdkbZ ls mldk dk;Z T;knk vklku cuk;k 
tk ldrk gSA
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foKku D;k gS\ ;g vke pyu gS  
fd foKku dh ikB~;iqLrdksa esa fo"k; 
ços'k okys v/;k; esa bl loky 

ls 'kq#vkr dh tk,] ml ij dqN vuqPNsnksa esa 
ppkZ dh tk, vkSj fQj tYnh gh ftls foKku 
dh eq[; lkexzh ekuk tkrk gS ml ij vk tk,¡ 
% vFkkZr mlds iz;ksxfl) rF;] fu;e] fl)kUr 
vkfnA vkerkSj ij ,slh fdrkcsa dgsaxh fd foKku 
esa fufgr çeq[k ckrsa gSa % ç—fr dk i{kikr 
jfgr voyksdu djuk] lko/kkuh iwoZd ç;ksx 
djuk vkSj muls rdZlEer fu"d"kZ fudkyukA 
bl rjhds ls ge ç—fr ds fu;eksa ij igq¡prs 
gSaA ge iz;ksxfl) fu;eksa dks le>us ds fy, 
ifjdYiuk,¡ lq>krs gSa] ftuds vk/kkj ij vkxs 
c<+dj ge Kkr HkkSfrd fØ;kdykiksa dks le>kus 
ds fy, foLr`r fl)kUrksa dks fufeZr djrs gSaA  
;s fl)kUr u, fØ;kdykiksa dk iwokZuqeku yxkrs 
gSaA ;fn iwokZuqekuksa dh iqf"V gks tkrh gS rks og  
fl)kUr LFkkfir gks tkrk gSA foKku fdlh  

foKku dh ç—fr dks le>uk vc O;kid :i ls foKku dh f'k{kk ls çkIr gq, Kku dh 
,d egÙoiw.kZ miyfC/k dh rjg ns[kk tkrk gSA bl ys[k esa ge Ldwyh foKku f'k{kk ds 
ikB~;Øe esa] ^foKku dh ç—fr* dks 'kkfey djus ds rdkZ/kkj] mlds fodflr gks jgs 
–f"Vdks.kksa vkSj bl fo"k; dks lh[kuk lEHko cukus ds fy, gekjs }kjk viuk, tk ldus 
okys rjhdksa dh laf{kIr ppkZ djsaxsA

vf/kdkjh lÙkk ds vkxs ugha >qdrk] og 
voyksduksa rFkk ç;ksxksa ls çkIr fd;k x;k 
oLrqijd Kku gksrk gSA

foKku dh ç—fr ds bl fooj.k esa cgqr dqN 
vFkZiw.kZ yxrk gS] gkyk¡fd tc ge bl ij vkxs 
ppkZ djsaxs rks ;g ljyh—r çrhr gksxkA ysfdu 
igys gesa ;g iwNuk pkfg, fd vkf[kjdkj foKku 
dh ç—fr dks i<+kuk t:jh gh D;ksa gS] tcfd 
bl fo"k; ds mlls ^T;knk egÙoiw.kZ* fgLlksa dks 
iwjk djus ds fy, gh bruk de le; feyrk gSA

^foKku dh ç—fr ¼uspj v‚Q lkbal & 
,u-vks-,l-½* dks D;ksa i<+k,¡\ 
bl ç'u dk mÙkj nsus ds fy, gesa #ddj bl 
ij fopkj djuk gksxk fd Ldwy esa foKku i<+kus 
dk ç;kstu D;k gSA ek/;fed Ldwy rd Hkkjrh; 
Ldwyh ikB~;Øe ds vUrxZr foKku ,d vfuok;Z 
fo"k; gksrk gSA bl Lrj ds ckn cgqla[;d 
fo|kFkhZ Ldwy NksM+dj vkxs dh vkSipkfjd f'k{kk 

vjfoUn dqekj

foKku dh ç—frfoKku dh ç—fr

foKku
 
d
h 
izd

`fr
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cUn dj nsrs gSaA “ks"k esa ls Hkh tks f'k{kk ds vkxs 
ds Lrjksa rd tkrs gSa] muesa ls cgqr ls fo|kFkhZ 
okf.kT;] dykvksa rFkk vU; fo"k;ksa dh i<+kbZ 
djrs gSaA vUrr% d{kk 10 lekIr djus okys 
fo|kfFkZ;ksa esa ls cgqr FkksM+s gh foKku ds fo"k;ksa 
dh i<+kbZ tkjh j[kus dk fodYi pqurs gSaA  
bl la[;k dk vkSj Hkh cgqr FkksM+k fgLlk gh mu 
fo|kfFkZ;ksa dk gksrk gS tks vkxs pydj oSKkfud 
rFkk vU; ,sls is'ksoj O;fä curs gSa ftUgsa vius 
dk;Z{ks= esa foKku vkSj mlds mi;ksxksa dh 
çR;{k vko';drk gksrh gSA bl çdkj vf/kdka'k 
yksxksa dks muds O;olk;ksa esa oSKkfud fo"k;oLrq 
ds fdlh ,sls Kku dh vko';drk iM+us dh 
lEHkkouk ugha gksrh] tSlk fd Ldwy esa lh[kk  
;k fl[kk;k tkrk gSA

fQj geus Ldwy ds Lrj ij foKku dh f'k{kk dks 
vfuok;Z D;ksa cuk;k gqvk gS\ Li"V gS fd bldk 
rHkh dksbZ eryc gksxk tc Ldwy dh foKku 
f'k{kk dk eq[; ç;kstu dqN O;kid gks vkSj og 
dsoy ikB~;Øe dh [kkl fo"k;oLrq 
rd lhfer u jgrk gksA Ldwy 
dh foKku f'k{kk ds y{;ksa ij 
vDlj vyx&vyx  
fopkj/kkjkvksa ds  
–f"Vdks.kksa ls vUrghu 
cglsa pyrh jgh gSaA ysfdu 
cgqr FkksM+s yksx bl ckr 
ls vlger gksaxs fd mldk 
,d çeq[k y{; ns'k esa 
foKku dh tkudkjh j[kus okys 
ukxfjdksa dk leqnk; cukuk gSA 
fo|kfFkZ;ksa dks cM+s gksdj ,sls ukxfjd 
cuus dh t:jr gS ftUgsa bl ckr dk ,glkl 
gks fd foKku dk nk;jk D;k gS] u, foKku dks 
fufeZr djus esa yxus okyh fof/k;k¡ vkSj çfØ;k,¡ 
D;k gksrh gSa vkSj foKku dk çkS|ksfxdh rFkk 
lekt ls D;k lEcU/k gSA ;g mÙkjksÙkj :i 
ls vko';d gksrk x;k gS D;ksafd foKku rFkk 
çkS|ksfxdh dk gekjs thus ds rjhdksa ij xgjk 
çHkko iM+ jgk gSA ukxfjdksa ds fy, vk/kqfud 

çkS|ksfxdh ls] mlls lEHkkfor ykHkksa vkSj tksf[keksa 
ls] gekjs LokLF; vkSj i;kZoj.k ij iM+us okys 
mlds çHkkoksa vkfn ls FkksM+k ifjfpr gksuk t:jh 
gks x;k gS] rkfd os bl tkudkjh ds vk/kkj 
ij mfpr fodYiksa dk pquko dj ldsa vkSj bu 
eqn~nksa ds ckjs esa viuh ifjiDo jk; cuk ldsaA 
dqN yksx rdZ nsaxs fd foKku us fopkjoku ;qx 
dks vkjEHk fd;k gS vkSj ;g thou ds ckjs esa 
,d rdkZ/kkfjr oSpkfjd –f"Vdks.k dks çksRlkfgr 
dj ldrk gS ¼gkyk¡fd orZeku esa ;g cgqr nwj 
dk y{; çrhr gksrk gS½A ;s vkSj buls tqM+s gq, 
cgqr ls mn~ns';ksa dh lexz ppkZ dHkh&dHkh 
^foKku rFkk çkS|ksfxdh lk{kjrk* 'kh"kZd ds 
vUrxZr dh tkrh gSA bl 'kCn ds vusd Lo:i 
çpfyr gSa vkSj muds dbZ #>ku vkSj ckjhd Hksn 
gSa] ysfdu 'kk;n ;g dguk xyr ugha gksxk fd 
foKku dh ç—fr dks i<+kus dk rdkZ/kkj Ldwyh 
foKku f'k{kk ds bl O;kid mn~ns“; ls ?kfu"B 
:i ls tqM+k gqvk gSA

D;k bldk eryc ;g gS fd ge 
foKku dh ^vlyh* fo"k;oLrq dh 

dher ij foKku dh ç—fr 
ds f'k{k.k dks lekfgr djsa\ 
,slk djus ls D;k ge gekjs 
Hkfo"; ds oSKkfudksa ds 
Kku dh xq.koÙkk dks [krjs 
esa ugha Mkyrs\ D;k blls 
gekjk ns'k foKku esa viuh  
çfrLi/kkZRed /kkj dks ugha 

[kks nsxk\ vkSj] vkf[kjdkj 
foKku dh ç—fr ds f'k{k.k dk 

mu cgqla[;d fo|kfFkZ;ksa ds fy, D;k 
dksbZ okLrfod mi;ksx gksxk ftuds ckjs esa ge 

lksp jgs gSa\

;s fpUrk,¡ tks f'k{kdksa ¼vkSj oSKkfudksa½ ds }kjk 
O;kid :i ls eglwl dh tkrh gSa] LokHkkfod gSa] 
D;ksafd Ldwy ds foKku ikB~;Øe esa foKku dh 
ç—fr dh çklafxdrk vkSj mldh f'k{k.k i)fr 
ds elys vHkh Hkh cgqr Li"V ugha gSaA igyh ckr 
rks ;g fd ,slk lkspuk lgh ugha gS fd foKku 
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dh ç—fr dks le>uk dsoy Åij mYys[k fd, 
x, xSj&oSKkfud lewgksa ds fy, lkFkZd gS] vkSj 
;g fd Hkfo"; ds oSKkfudksa dks viuk /;ku dsoy 
ml vo/kkj.kkRed Kku dks gkfly djus ij 
dsfUær djus dh t:jr gS tks fd muds fo"k; 
dk dsUæh; rRo gSA blds foijhr] f'k{kkfonksa ds 
chp ;g vf/kdkf/kd :i ls eglwl fd;k tk  
jgk gS fd foKku dh ç—fr dks lh[kuk bl 
fo"k; ds Kku dh le> dks vkSj Hkh xgjkbZ çnku 
dj ldrk gSA fiNys dqN n'kdksa esa] foKku 
f'k{kk ij 'kks/k djus okyksa us fo|kfFkZ;ksa dh vius 
fo"k; ds ckjs esa mudh Kku&ehekalk ¼,sfifLVfed½  
rFkk vfLrRo&ehekalk ¼v‚UVksyksftdy½ lEcU/kh  
/kkj.kkvksa ds fofHkUu Lrjksa ij foLr̀r v/;;u 
fd, gSaA mUgksaus fu"d"kZ fudkyk gS fd bl fo"k; 
dh ikB~;oLrq ds ckjs esa mudh vkykspukRed 
le> ij bu /kkj.kkvksa dk çHkko gks ldrk gSA

la{ksi esa] foKku dh ç—fr dks le>uk u dsoy 
foKku ,oa çkS|ksfxdh lk{kjrk dks c<+kok nsus 
ds O;kid y{; ds fy, çklafxd gS] cfYd ;g 
foKku ds fo|kFkhZ ds eu esa vius fo"k; ds çfr 
vf/kd xgjh ljkguk dk Hkko fodflr djus ds 
fy, Hkh mruk gh çklafxd gSA

nwljs] bldh tks ifjdYiuk gS og foKku dh 
fo"k;oLrq dks ^gYdk* djus dh u gksdj] mls 
vU; ckrksa ds lkFk&lkFk foKku dh ç—fr dh 
Hkh f'k{kk nsus ds fy, dYiuk'khy <ax ls ,d 
lk/ku dh rjg bLrseky djus dh gSA nwljs 
'kCnksa esa] foKku dh ç—fr dh f'k{kk fdrkc esa 
blds fy, cukbZ xbZ ,d vyx bdkbZ esa vewrZ 
O;kid fl)kUrksa dk mins'k nsus ds }kjk ugha] 
cfYd foKku dh fo"k;oLrq ds rkus&ckus esa gh 
xw¡Fkdj bls mfpr lUnHkZ esa fl[kk;k tkuk gSA 
bls dSls fd;k tk ldrk gS] ;g ns[kus ls igys 
gesa eksVsrkSj ij bl ckr ds fy, lger gksuk 
t:jh gS fd ^foKku dh ç—fr* ds lEcU/k esa 
gekjs –f"Vdks.k D;k gSaA

foKku dh ç—fr % fodflr gksrs –f"Vdks.k 
iwjs oSpkfjd bfrgkl ds nkSjku foKku dh  
ç—fr nk'kZfud Nkuchu dk fo"k; jgh gS  
vkSj ;g foospuk vHkh Hkh tkjh gSA tSls&tSls 
foKku dh çxfr gqbZ gS] fo'ks"k :i ls fiNyh 
pkj lfn;ksa esa] oSls&oSls foKku dh ç—fr ds  
ckjs esa gekjs fopkj Hkh fodflr gq, gSaA tc 
16oha rFkk 17oha 'krkCnh esa xSyhfy;ks] nsdkrZ] 
dSiyj vkSj U;wVu ds [kkst dk;ksaZ ds }kjk  
vk/kqfud foKku dks vkdkj fn;k tk jgk Fkk] 
rHkh Ýk¡fll csdu mls çfrikfnr dj jgs Fks 
ftls ge vkt oSKkfud i)fr dgrs gSaA eksVsrkSj 
ij dgsa rks bl ys[k dk çkjfEHkd fgLlk foKku 
dh ç—fr ds ckjs esa csdu ds fopkjksa dks gh fQj 
ls nksgjkrk gSA csdu ds fopkjksa dk lkj ;g gS 
fd foKku ç—fr ds iwokZxzg jfgr voyksduksa 
ls rdksaZ rFkk fu;af=r ç;ksxksa ds vk/kkj ij 
fodflr fd;k x;k ,d vkxeukRed ¼baMfDVo½ 
O;kidhdj.k gSA csdu us viuh nwj–f"V ls bl 
ubZ i)fr dh ç—fr ds fØ;kdykiksa dk u dsoy 
iwokZuqeku yxkus dh] cfYd mUgsa fu;af=r djus 
dh rkdr dks Hkh igpku fy;k FkkA

chloha lnh ds vkjEHk esa] foKku ds nk'kZfudksa 
ds ,d çHkko'kkyh lewg us bl oSKkfud i)fr 
dh ,d vf/kd lVhd vkSj etcwr vfHkO;fä dks 

Kku&ehekalk lEcU/kh ¼,sfifLVfed½  
/kkj.kkvksa ls gekjk rkRi;Z bl ckjs esa 
gekjs fopkjksa ls gksrk gS fd fdl çdkj 
ls oSKkfud Kku dh mRifÙk gksrh gS 
vkSj mldh oS/krk LFkkfir dh tkrh gS] 
vfLrRo&ehekalk lEcU/kh ¼v‚UVksyksftdy½  
/kkj.kkvksa ls gekjk eryc eksVsrkSj ij  
mu lHkh oLrqvksa dh cqfu;knh Jsf.k;ksa  
ds ckjs esa gekjs fopkjksa ls gksrk gS ftudk 
fd ç—fr esa vfLrRo gksrk gSA mnkgj.k  
ds fy,] ikjEifjd 'kkL=h; HkkSfrdh d.kksa 
rFkk fo|qrpqEcdh; rjaxksa ¼bysDVªkseSxusfVd 
osOl½ dks vfLrRo dh nks Li"V :i ls 
vyx Jsf.k;k¡ ekurh gSa] ij ;g Hksn  
vk/kqfud HkkSfrd'kkL= esa /kq¡/kyk gks tkrk gSA 
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çfrikfnr djus dh ftEesnkjh mBkbZA la{ksi esa]  
os fdlh oäO; ;k dFku dks rHkh vFkZiw.kZ ekurs  
Fks tc og ;k rks rks vius&vki Li"V vkSj 
çekf.kr gks ;k mls iqf"V dh tk ldus okys 
:i esa çLrqr fd;k tk ldsA lqfo/kk ds 
fy,] ge ^ijek.kq*] ^thu ¼vkuqokaf'kd bdkbZ½*] 
^la;kstdrk* tSls 'kCnksa dk bLrseky dj ldrs 
gSa] ijUrq vUrr% lHkh oSKkfud dFkuksa dks ,sls 
oäO;ksa esa cnyuk lEHko gksuk pkfg, ftudk 
çR;{k voyksdu fd;k tk ldsA bl dM+s 
ekin.M ds vuqlkj] vFkZghu dkO; ls Hkys gh 
dksbZ gkfu u gks] ysfdu ,d ijkHkkSfrd dFku 
vFkZghu vkSj gkfudkjd] nksuksa gksrk gS] D;ksafd 
og lR; gksus dk nkok djrk gS! gkyk¡fd 
bl n'kZu] tks rkfdZd fu'p;okn ¼yksftdy 
i‚ftfVfoTe½ dgykrk gS ¼vkSj tks vius ckn 
ds dqN uje Lo:i esa rkfdZd vuqHkookn & 
yksftdy ,fEifjflTe & dgyk;k½] ds çLrkodksa 
dks leLr foKku dks bl çdkj ls O;ä dj 
ikus dh viuh egÙokdka{kk dks lkdkj djus esa 
lQyrk ugha fey ldhA

dkyZ i‚ij ds n'kZu ds ihNs Hkh oSKkfud  
i)fr dk fo'ys"k.k djus dh ;gh Hkkouk Fkh] 
ijUrq dbZ –f"V;ksa ls mldk n'kZu rkfdZd 
fu'p;okn ls cgqr fHkUu FkkA i‚ij dks çsfjr 
djus okyh vkdka{kk foKku vkSj Nn~e ;k  
udyh foKku ds chp vUrj djus dh FkhA  
os oäO;ksa dks >wBk lkfcr djus ds vius ekun.M 
¼QkfYlfQds'ku ØkbVhfj;u½ ds fy, çfl) 
gSa tks dgrk gS fd % dksbZ fl)kUr rc rd 
oSKkfud ugha gksrk tc rd fd mldk [k.Mu 
djus dk dksbZ rjhdk miyC/k u gksA vPNs 
oSKkfud fl)kUr ,sls nqfo/kkjfgr iwokZuqeku nsrs 
gSa ftUgsa xyr Hkh fl) fd;k tk ldrk gSA ;fn 
fdlh iwokZuqeku dh iqf"V gks tkrh gS] rks vkius 
fl)kUr dks çekf.kr ugha dj fn;k gksrk gS( u gh 
vkius dsoy mls vHkh rd xyr fl) ugha fd;k 
gksrk gSA ;gh og eqík gS tgk¡ Nn~e foKku fHkUu 
gksrs gSa & os ,sls dksbZ lqLi"V iwokZuqeku O;ä ugha 
djrs ftudk ijh{k.k fd;k tk lds vkSj ftuesa 

fdlh voyksdu dh lqfo/kk gksA i‚ij dh nyhy 
Fkh fd ^foKku dks tksf[ke mBkuk pkfg,*] lkglh 
iwokZuqeku nsuk pkfg, vkSj ,sls lekykspukRed 
ç;ksx lq>kuk pkfg, ftuesa fdlh fl)kUr dks 
xyr lkfcr dj ldus dh lEHkkfor {kerk gksA 
i‚ij] vkbaLVhu ds dk;Z ls cgqr çHkkfor FksA 
muds fopkj vkerkSj ij oSKkfudksa ds fopkjksa ls 
esy [kkrs gSa] blfy, vDlj mUgsa oSKkfudksa dk 
nk'kZfud dgk tkrk gSA

bu çHkkoh fopkjksa dh iSuh vkykspuk djrs gq,] 
1950 ds n'kd ds yxHkx] Dokbu us rdZ fn;k 
fd ,d oSKkfud fl)kUr vkil esa tqM+h ,slh 
ekU;rkvksa vkSj nkoksa dk latky gksrk gS tks  
lexz :i ls vuqHko ls lEcfU/kr gksrs gSaA  
ifj.kkeLo:i] fdlh fl)kUr ds çR;sd oäO; 
dks vyx&Fkyx djds mldk ijh{k.k djuk ;k 
mls xyr lkfcr djuk lEHko ugha gSA mUgksaus 
vFkZ vkSj ijh{k.k ds ,d lokaZxh.k fl)kUr dh 
ek¡x mBkbZA

tks nk'kZfud fopkj/kkjk,¡ foKku dk rkfdZd  
vk/kkj ryk'k jgha Fkha] mUgksaus [kkst dh i`"BHkwfe 
¼mldk og vUr–Zf"V okyk l`tukRed pj.k tks 
,d fo'ks"k lkekftd ifjos'k dk vax gksrk gS½ 
dks mlds vkSfpR; ds lUnHkZ ¼mu fl)kUrksa dk 
lekykspukRed nk'kZfud ijh{k.k ftuds lgh 
gksus dk nkok fd;k tk jgk gks½ ls Li"V :i ls 
vyx j[kkA igys okys igyw dks euksfoKku@
lekt'kkL= ds {ks= dk fgLlk ekuk x;kA bl 
Hksn us foKku dh dk;Zç.kkyh dks cgqr gn rd 
muds nk;js ds ckgj j[kkA nwljs 'kCnksa esa] mudk 
ç;kl okLrfod oSKkfud i)fr dks fu:fir 
djus ds ctk; ;g crkus dk Fkk fd mls D;k 
gksuk pkfg,A

1960 ds n'kd ds vklikl] Fk‚el dqà dh 
¼vc çfl) gks pqdh½ iqLrd] ^n LVªDpj v‚Q 
lkbafVfQd fjoksY;w'kUl ¼oSKkfud ØkfUr;ksa dh 
lajpuk½* us foKku dh ç—fr ds ckjs esa vkSj 
foKku dh çxfr dSls gksrh gS blds ckjs esa gekjs 
fopkjksa esa gksus okys cM+s :ikUrj dk lw=ikr 
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fd;kA foKku ds bfrgkl esa ehy ds iRFkj tSlh 
dqN çeq[k miyfC/k;ksa ¼tSls fd dksijfudl dh 
ØkfUr½ dk fo'ys"k.k djrs gq,] dqà bl fu"d"kZ 
ij igq¡ps fd oSKkfud vkerkSj ij fdlh [kkl 
ifjçs{; esa dke djrs gSa( os fdlh fcUnq rd 
:f<+oknh cus jgrs gSa vkSj dqN folaxfr;ksa ¼ç;ksx 
ls erHksnksa½ ds lkeus vkus ij Hkh vius rc ds 
fl)kUrksa dks ugha NksM+rsA ijUrq] tc folaxfr;k¡ 
rh[kh gksrh gSa vkSj le; ds lkFk lafpr gksrh 
tkrh gSa] rc lkekU; foKku esa ladV mifLFkr 
gks tkrk gS vkSj rRdkyhu ifjçs{; ij loky 
mBk, tkus yxrs gSaA ml ladV ds nkSjku reke 
rjg ds oSdfYid fopkj mHkjus yxrs gSa] ftuesa 
ls dqN lEHkkouk'khy u, fopkj ,d ubZ vke 
lgefr dks vkdf"kZr djus yxrs gSa vkSj ,slk 
vDlj dqN çHkko'kkyh çfrekuksa ds dkj.k gksrk 
gSA bl rjg ,d u;k ifjçs{; tUe ys ysrk gS 
vkSj lkekU; foKku fQj ykSV vkrk gS] ftlesa 
oSKkfud ifjofrZr ifjçs{; ds foLr`r fooj.kksa 
vkSj mlds mi;ksxksa dks Li"V djrs gSaA

dqà ds n'kZu dh xkSj djus yk;d çeq[k ckr 
gS fd ifjçs{; dk ,slk ifjorZu fdlh fo'kq) 
:i ls rkfdZd çfØ;k }kjk lapkfyr ugha gksrk] 
blesa oSKkfud leqnk; ds chp cuh lkekftd 
vke lgefr 'kkfey gksrh gSA lkekU; foKku esa 
ekStwnk ifjçs{; dk vuqikyu gekjs dkystksa vkSj 
LukrdksÙkj f'k{kk laLFkkuksa esa fn, x, çf'k{k.k  
ds }kjk lqfuf'pr fd;k tkrk gSA ij lHkh dqà 
ls lger ugha FksA oSKkfud çxfr ds rkfdZd 
vk/kkj ds egÙo dks de djus dh dqà ds fopkjksa 
esa fufgr ço`fÙk ykdksVksl dks Lohdkj ugha FkhA 
mUgksaus vius [kqn ds fl)kUr dks çfrLi/kkZRed 
^'kks/k dk;ZØeksa* dh vo/kkj.kk ds vk/kkj ij 
fodflr fd;kA Qs;jkcsUM us bl fopkj dks gh 
fljs ls [kkfjt dj fn;k fd foKku ds fodflr 
gksus ds rjhds esa dksbZ lqLi"V dk;Zç.kkyh gksrh 
gSA muds n'kZu dk lkj vDlj bl /;ku [khapus 
okyh mfä ls O;ä fd;k tkrk gS fd ^dqN Hkh 
pyrk gS*A mudh çfl) fdrkc ^vxsULV eSFkM 
¼i)fr ds f[kykQ½* foKku esa l`tukRedrk 

ds gksus dk mYykl eukrh gS vkSj dYiuk dh 
Lora=rk dh odkyr djrh gSA bl çdkj tgk¡ 
dqà dh –f"V ls foKku esa fufgr vO;oLFkk 
ykdksVksl dks [krjukd yxh] ogha Qs;jkcsUM 
us fcydqy foijhr dkj.k & mlds vuqlkj 
oSKkfud çxfr ds O;ofLFkr vkSj ;kaf=d gksus 
dh dqà dh /kkj.kk & dks vk/kkj cukdj dqà dh 
vkykspuk dhA dqà dh :ijs[kk esa lkekU; foKku 
dh cgqr egÙoiw.kZ Hkwfedk Fkh] D;ksafd og ,d 
Loh—r ifjçs{; esa xgjkbZ rd tkrh gS] ftlds 
dkj.k mu folaxfr;ksa dks [kkstuk lEHko gks ikrk 
gS] ftuds ifj.kkeLo:i vUrr% og ifjçs{; 
cnyrk gSA nwljh vksj] Qs;jkcsUM lkekU; foKku 
dh fnekx dks dqafBr djus okyh c¡/ks&c¡/kk, <jsZ 
dh nSfud xfrfof/k;ksa dh vkykspuk djrs gSaA  
os tksj nsdj dgrs gSa fd foKku dh çxfr] 
dYiuk dh ,slh l`tukRed Nykaxksa ds dkj.k 
gksrh gS tks rRdkyhu fopkjksa dks pqukSrh nsrh gSaA

dqà ds fl)kUr ds tks Hkh vkSj xq.k gksa] ij  
og fuf'pr :i ls 20oha lnh ds mÙkjk/kZ esa 
foKku ds n'kZu esa ,d lekt'kkL=h; vk;ke  
dk lekos'k djus ds fy, ftEesnkj FkkA njvly 
foKku ds lkekU; n'kZu dks dqN lekt'kkL=h 
vçklkafxd ekurs FksA os dgrs Fks fd ge 
foKku dh ç—fr dks dsoy ml dk;Zç.kkyh dh 
leh{kkRed vkSj foLr`r tk¡p&iM+rky ds }kjk 
gh le> ldrs gSa ftls okLro esa oSKkfud vius 
dk;Z esa viukrs gSaA ;g u;k cnyko foKku dh 
ç—fr ij py jgh cgl dks dbZ vyx&vyx 
fn'kkvksa esa ys x;k gS] ftudk ge i;kZIr :i ls 
;gk¡ o.kZu ugha dj ldrsA ysfdu vc gekjs ikl 
fuf'pr :i ls mu lkekftd&lkaL—frd vkn'kksaZ 
ds ckjs esa ,d csgrj –f"Vdks.k gS tks foKku 
dks fodflr gksus esa l{ke cukrs gSaA mnkgj.k 
ds fy,] ;g Li"V fn[kkbZ nsrk gS fd foKku dh 
,slh etcwr lkekftd laLFkkvksa dk xBu ¼;wjksi 
esa oSKkfudksa ds la?k] tSls fd j‚;y lkslk;Vh½] 
tks [kqys vkSj yksdrkaf=d fopkj&foe'kZ] 'kks/k 
dk;ksaZ dh geis'kk yksxksa }kjk leh{kk vkSj 
oSKkfud fu;eksa ds lkeqnkf;d LokfeRo vkfn 
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vkn'kksaZ dk ikyu djrh Fkha] foKku dh çxfr 
ds fy, mruk gh egÙoiw.kZ Fkk ftruk fd 
vyx&vyx oSKkfudksa dk dkS'ky FkkA

bu fopkj&foe'kksaZ ls /khjs&/khjs tks vUr–Zf"V;k¡ 
fudyh gSa] ge mUgsa lkj :i esa çLrqr dj ldrs 
gSaA igyh ckr gS fd foKku dsoy voyksdu 
vkSj çk;ksfxd tkudkjh ds vk/kkj ij rkfdZd 
fof/k ls gkfly fd;k x;k Kku ugha gksrk]  
cfYd mlesa vDlj ,sls dYiuk'khy vkSj 
ØkfUrdkjh u, fopkj Hkh 'kkfey jgrs gSa tks 
t:jh ugha fd miyC/k çR;{k tkudkjh ls lw>s 
gksaA mnkgj.k ds fy,] foKku ds dqN lcls 
lQy fl)kUrksa dk mn~Hko ljyrk] le:irk 
vkSj ,dhdj.k dh çsj.kk ds lkekU; fopkjksa ls  
gqvk gSA nwljh ckr gS fd gkyk¡fd ç—fr ds 
voyksdu vDlj foKku ds çkjfEHkd fcUnq gksrs 
gSa] ijUrq lHkh voyksdu fu"i{k ugha gksrs & os  
^fl)kUr ls yns gq,* gksrs gSa( fl)kUr gesa Li"V 
:i ls ;k vçR;{k :i ls gekjk ekxZn'kZu djrs 
gSa fd gesa dgk¡ tkuk gS vkSj D;k ç;ksx djuk 
;k voyksdu djuk gS ¼t:jh ugha fd blls 
foKku dh oLrqijdrk dk egÙo de gksrk gks½A

rhljh ckr gS fd voyksdu vkSj çk;ksfxd 
tkudkjh lgh fl)kUr dks iwjh rjg fu/kkZfjr 
ugha djrs( mudh dbZ vyx&vyx fl)kUrksa 
ds lkFk laxfr cSB ldrh gSA pkSFkh ckr gS fd 
foKku iw.kZ :i ls ,d laKkukRed O;ogkj  
ugha gksrk] gkyk¡fd ;g fuf'pr :i ls ç—fr  
ds vkuqHkfod rF;ksa }kjk lhfer gksrk gS] 
ij blesa oSKkfudksa ds chp cuus okyh dksbZ 
lkekftd vke lgefr Hkh 'kkfey jgrh gSA 
bls viuh çxfr ds fy, lgkjk nsus okys 
lkekftd&lkaL—frd vkn'kksaZ rFkk ifjfLFkfr;ksa 
dh Hkh t:jr gksrh gSA ik¡poha ckr gS fd 
foKku] çkS|ksfxdh rFkk lekt vkil esa tfVy 
rjhdksa ls xq¡Fks jgrs gSa vkSj os ijLij ,d nwljs 
dks çHkkfor djrs gSa rFkk çHkkfor gksrs gSaA bl 
vkf[kjh ckr ls ;g ckr Hkh fudyrh gS fd 
oSKkfud dk;Zç.kkyh esa lEHkkfor Hkwyksa vkSj 
çkS|ksfxdh ds cxSj] leh{kk ds rFkk vfoosdh 

mi;ksx ds gkfudkjd ifj.kkeksa ds çfr gesa ltx 
jguk Hkh csgn t:jh gSA

bl laf{kIr fooj.k dk mís'; dsoy bl fo"k; 
dk ifjp;kRed tk;tk çnku djuk gS] tkfgj gS 
fd ;g foKku ds n'kZu ds vusd lw{e igyqvksa 
dks ugha n'kkZrkA mnkgj.k ds fy,] vki bl 
fo"k; dh T;knk xgjh foospuk ds fy, rFkk 
Åij mfYyf[kr çfl) —fr;kas ds lUnHkksaZ ds 
fy, x‚MÝs&fLeFk dh ^baVªksMD'ku Vw fQyksLQh 
v‚Q lkbal ¼2003½*1 ns[ksaA

foKku dh ç—fr % D;k vkSj dSls i<+kuk
;g ns[krs gq, fd foKku dh çxfr ij gqbZ 
,sfrgkfld cgl ds cgqr ls eqn~ns orZeku esa Hkh 
tkjh gSa] gesa lkspuk gS fd blds ckjs esa Ldwyh 
f'k{kk ds vUrxZr fo|kFkhZ D;k lh[ksa\ tkfgj gS 
fd ge bl fo"k; ds tfVy nk'kZfud eqn~nksa dks 
gekjh d{kkvksa esa ugha yk ldrsA bl ckr ij 
dkQh fopkj fd;k x;k gSA vke Hkkouk ;g gS 
fd fofHkUu –f"Vdks.kksa ds cM+s nk;js ds ckotwn] 
foKku dh ç—fr ds lEcU/k esa lkekU; :i ls 
Loh—r dqN ,sls u, dsUæh; fopkj gSa ftUgsa 
d{kkvksa esa lh[kk tk ldrk gSA ge blds fy, 
vesfjdk esa fodflr U;w tsujs'ku lkbal LVSaMMZ~l 
¼NGSS] 2013½2 dks ns[kus dh vuq“kalk djrs gSaA 
fuf'pr :i ls] vU; LFkkuksa esa Hkh buds gh tSls 
mís';ksa dh odkyr dh xbZ gS] mnkgj.k ds fy, 
ns[ksa iEÝs ¼1991½3] v‚LcksuZ bR;kfn ¼2002½4] vkSj 
lkFk gh Vsyj ,oa gaV ¼2014½5A bl fo"k; ij 
vkSj Hkh vf/kd xgjs –f"Vdks.k ds fy, ,jMqjku 
,oa Ms?kj dh fdrkc ¼2014½6 ns[ksaA gekjh –f"V esa 
bl ckjs esa eksVsrkSj ij tks vke lgefr cuh gS] 
mls ge ;gk¡ lkj :i esa ns jgs gSaA foKku dh 
ç—fr dh vkSj foLr`r tkudkjh Åij mfYyf[kr 
fdrkcksa ls gkfly dh tk ldrh gSA

foKku dh ç—fr ds mís'; ¼lkj½ 

nk;jk
foKku vuqHko ls çkIr gksus okys çek.kksa ds  
vk/kkj ij HkkSfrd lalkj dk o.kZu djus vkSj 



54

mldh O;k[;k djus dk ç;kl djrk gSA dqN 
{ks= blds nk;js ds ckgj gks ldrs gSaA

dk;Zç.kkfy;k¡
foKku fofHkUu çdkj ds –f"Vdks.kksa vkSj  
dk;Zç.kkfy;ksa dks viukrk gS] foKku dh dksbZ 
lc txg ykxw gksus okyh ,d dk;Zç.kkyh ugha 
gksrhA

foKku dsoy vuqHkoksa vkSj voyksduksa ls ugha 
fudyrkA ubZ ifjdYiukvksa dks tUe nsus vkSj 
fl)kUrksa dks fufeZr djus esa l`tukRedrk vkSj 
dYiuk Hkh leku :i ls egÙoiw.kZ gksrh gSA

vDlj fdlh fl)kUr dks fu/kkZfjr djus ds fy, 
voyksdu rFkk vuqHko gh i;kZIr ugha gksrsA

foKku esa dsoy rkfdZd fuxeukRed fu"d"kZ  
gh ugha cfYd fo'ks"kKksa ds fu.kZ; Hkh 'kkfey  
jgrs gSaA

lkekftd igyw
foKku ,d lgdkjh cgq&lkaL—frd m|e 
gS ftlesa vla[; iq#"k vkSj efgyk,¡ viuk 
;ksxnku nsrs gSaA buesa dqN ,sls fof'k"V O;fä 
gksrs gSa tks cgqr egÙoiw.kZ Hkwfedk fuHkkrs gSaA 
[kqyh cgl] lgdfeZ;ksa }kjk leh{kk vkSj Kku ds 
lk>k LokfeRo ds vkn'kksaZ dk ikyu djus okyh 
lkekftd laLFkk,¡ blds fodkl ds fy, csgn 
t:jh gksrh gSaA

foKku vkSj çkS|ksfxdh ds  
ifj.kkeLo:i ,sls eqís  
lkeus vk ldrs gSa ftudk  
lek/kku lkekftd& 
lkaL—frd <ax ls fd, 
tkus dh t:jr gks 
ldrh gSA

oSKkfud Kku 
;g xfr'khy gksrk gS vkSj 
u, vuqHkotU; lk{;ksa ds 
vk/kkj ij bls la'kksf/kr djuk 
iM+ ldrk gSA

vUr esa ge lcls egÙoiw.kZ fdUrq dfBu ç'u 
ij vkrs gSa] fd foKku dh ç—fr dks i<+kus ds 
fy, D;k f'k{k.k i)fr viukbZ tkuk pkfg,\ 
;g /kkj.kk ubZ ugha gS fd foKku dh f'k{kk esa 
vdsyh mldh fo"k;oLrq dkQh ugha gS] tSlk 
fd 1960 ds n'kd ls ¼vkSj mlds igys ls Hkh½ 
gks jgs ikB~;Øe ds lq/kkjksa ds bfrgkl ls Hkh 
fofnr gksrk gSA 1970 ds n'kd ds vklikl] 
dqN 'kS{kf.kd lq/kkjksa us rks foKku dh fo"k;oLrq 
ls T;knk mldh çfØ;kvksa & voyksdu djuk] 
ekiu djuk] fo'ys"k.k djuk] fufgrkFkZ fudkyuk] 
le>uk] ç;ksx djuk] iwokZuqeku yxkuk] lEçs"k.k 
djuk vkfn ij tksj fn;kA tYnh gh bl 
–f"Vdks.k dh vkykspukRed leh{kk,¡ gksus yxhaA 
dqN f'k{kkfonksa us bl cqfu;knh ekU;rk ij gh 
loky mBk, fd ,d ifjçs{; ls nwljs ifjçs{; 
esa LFkkukUrfjr dh tk ldus okyh] ,slh lkekU; 
çfØ;kvksa dk dksbZ lewg gksrk gS tks foKku  
ds lHkh fo"k;ksa esa lk>k rkSj ij ykxw gksrh gksaA 
mnkgj.k ds fy,] feyj ,oa Mªkboj ¼1987½7  
dh fVIif.k;k¡ ns[ksaA vHkh dqN le; lst 
dks lh[kus vkSj fl[kkus ds fy, ,d 
[kkstchu&vk/kkfjr i)fr ds i{k esa O;kid 
lgefr curh gqbZ fn[kkbZ nsrh gSA blesa lUnsg 
ugha fd bl jpukoknh n'kZu ls çHkkfor bl  
i)fr esa Åij crkbZ xbZ foKku dh çfØ;k,¡ 
fufgr gksrh gSa] ysfdu ;g muls vkSj Hkh vkxs 

tkrh gS vkSj loky iwNus] leh{kkRed 
<ax ls fopkj djus] çek.k&vk/kkfjr 

mÙkj nsus] mudh oS/krk lkfcr 
djus] vkSj mUgsa ekStwnk 
oSKkfud Kku ls tksM+us 
vkfn dks Hkh 'kkfey 
djrh gSA cqfu;knh :i 
ls ;g i)fr foKku dks 
,sls rjhds ls lh[kus dh 
odkyr djrh gS tks ml 
rjhds ds gh leku gksrk 

gS ftl rjg oSKkfud vius 
ç;ksxksa ij dke djrs gSaA
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LokHkkfod gS fd NksVs cPpksa dks fn, tkus  
okys [kkstchu ds dke vis{kk—r ljy gksrs gSa] 
vkSj vf/kd ifjiDo fo|kfFkZ;ksa ds fy, dkQh 
tfVy vkSj foLr`r gksrs gSa] ysfdu muesa tks  
,d fo'ks"krk leku gksrh gS] og gS dksbZ ç'u 
iwNuk vkSj mlds çek.k&vk/kkfjr lek/kku  
vkSj O;k[;k dh [kkst djukA muds /;ku ds 
dsUæ vyx&vyx gks ldrs gSa] muesa ls dqN 
foKku] çkS|ksfxdh rFkk lekt ls tqM+s eqn~ns gks 
ldrs gaS] tcfd vU; bl fo"k; ls gh vf/kd  
lEcfU/kr gks ldrs gSaA [kkstchu dh çfØ;k esa 
[kkstchu ds rjhds ij Hkh loky mBk, tk ldrs 
gSa vkSj bl rjg og lgt gh foKku dh ç—fr 
fl[kkus ds mís';ksa dks lekfgr dj ysrh gSA 
ge ikBdksa dks f¶yd ,oa ySMjeSu ¼2006½8 dh 
fdrkc esa [kkstchu dh i)fr ds vkSj foKku 
dh ç—fr ls mlds lEcU/k ds lekykspukRed 
fooj.k dks ns[kus dk lq>ko nsrs gSaA

,d vU; i)fr] foKku dh ç—fr ds f'k{k.k 
ds fy, foKku ds bfrgkl dks ,d lk/ku dh 
rjg bLrseky djrh gSA ;g Hkh dksbZ u;k fopkj 
ugha gS] bl ckjs esa gksYVu ,oa cz'k ¼2001½9 dh 
cgqr cf<+;k fdrkc dks ns[ksaA bl i)fr ds i{k 
esa dqN çeq[k ckrsa ;s ekuh tkrh gSa & foKku 
ds bfrgkl esa euq";ksa dh xkFkk,¡ gksrh gSa] tks 
foKku dks thoUr cuk nsrh gSa vkSj fo|kfFkZ;ksa esa 
#fp cuk, j[krh gSa] mlesa vDlj fo|kfFkZ;ksa dh 
LoLQwrZ vo/kkj.kkvksa ls lekurk,¡ feyrh gSa vkSj 
bl rjg og iwokZuqeku yxkus vkSj fo"k;oLrq 
rd lhfer muds fopkjksa dks la'kksf/kr djus esa 
lgk;d gksrh gSA ;g tkuuk fd orZeku foKku 
fdl rjg bfrgkl ds fofHkUu dkyksa esa çfrLi/khZ 
fopkjksa ls fudyk] muesa vkykspukRed lksp dks 
c<+kok ns ldrk gS vkSj vkf[kj esa foKku dh  
ç—fr dks lh[kus ds fy, foKku dk bfrgkl 
lcls LokHkkfod ifjçs{; gksrk gSA ge ikBdksa 
dks bl eqís ij gky gh esa fudkyh xbZ gS.Mcqd 
¼eSF;wt 2014½10 dks ns[kus dk lq>ko nsrs gSaA

tSlk fd ySMjeSu ¼2006½11 us tksj nsrs gq, rdZ 
fn;k gS] foKku dh ç—fr fl[kkus ds mís';ksa 

dks eq[; :i ls ,sls laKkukRed ifj.kkeksa dh 
rjg ns[kk tkuk pkfg, ftudks mfpr <ax ls 
vk¡dk tk ldsA f'k{k.k esa bu mís';ksa dks Li"V 
:i ls n'kkZ, tkus dh t:jr gS] D;ksafd bldh 
lEHkkouk de gS fd os vius&vki fufgrkFkZ ls 
vkRelkr dj fy, tk,¡xs] pkgs ge [kkstchu 
okyh i)fr viuk,¡ ;k bfrgkl ij vk/kkfjr  
i)fr viuk,¡A ;fn gekjk y{; foKku dh  
ç—fr ds ckjs esa fo|kfFkZ;ksa dh le> esa lq/kkj 
djuk gS] rks [kkstchu ds fy, fn, tkus okys 
dk;ksaZ vkSj foKku ds bfrgkl ls yh xbZ ,slh 
jkspd dFkkvksa] tks Li"V :i ls foKku dh  
ç—fr ij dsfUær gksa] dk ,d ifjiw.kZ laxzg 
fodflr fd;k tkuk t:jh gSA 

vkHkkj
eSa HBCSE(TIFR) ds ts- jkenkl] ,l- pwukokyk] 
ds- lqczefu;e dks rFkk dbZ vU; leh{kdksa dks 
bl ys[k dks vkykspukRed rjhds ls ns[kus vkSj 
blesa lq/kkj ds fy, mi;ksxh fVIif.k;k¡ nsus ds 
fy, /kU;okn nsrs gq, vkufUnr gw¡A
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F
latus is the gas 
generated in, or 
expelled from, the 

digestive tract, especially the 
stomach and intestines. More 
than 99% of human flatus 
comprises nitrogen, oxygen, 
hydrogen (hydrogen-
consuming bacteria in the 
digestive tract may consume 
some of this to produce 
methane and other gases), 
carbon dioxide, and methane.

During World War II, US 
fighter pilots flew at increasing 
altitudes. The associated 
reduction in the (external) 
atmospheric pressure allowed 
the digestive gases trapped in 

their intestines to expand 
(Boyle’s law), causing very 
painful cramps. Foods known 
for their ability to produce 
flatus – dried beans and peas, 
vegetables of the cabbage 
family, carbonated drinks, and 
beer – were therefore 
removed from pilots’ menus.

Methane is a combustible gas 
(e.g. a good fuel for Bunsen 

burners), although it is 
produced by only about one-
third of people in the Western 
world. In the early days of the 
space race, there was some 
concern that the methane 
emitted by astronauts, if 
accidentally ignited, could 
cause an explosion within the 
spacecraft. No such incidents 
have occurred to date. 
However, exploding flatus has 
caused the accidental death 
of at least one surgical 
patient. An electrode touched 
to the patient’s colon ignited 
the hydrogen and methane it 
contained, also causing the 
surgeon to be blown back to 
the wall of the room.

Flatus: Beware!Flatus: Beware!
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vjfoUn dqekj tks igys eqEcbZ ds gkseh HkkHkk ls.Vj Q‚j lkbal ,tqds'ku ¼VkVk baLVhVîwV v‚Q Q.MkesaVy fjlpZ½ esa dk;Zjr  
Fks] vc eqEcbZ ds ls.Vj Q‚j csfld lkbalst esa i<+krs gSaA mudh eq[; vdknfed #fp;k¡ lS)kfUrd HkkSfrd'kkL=] HkkSfrd'kkL= dh 
f'k{kk] rFkk foKku f'k{k.k esa foKku ds bfrgkl vkSj n'kZu dh Hkwfedk gSaA ys[kd ls arvindk@hbcse.tifr.res.in ij lEidZ fd;k tk 
ldrk gSA vuqokn % lR;sUnz f=ikBh
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latus is the gas 
generated in, or 
expelled from, the 

digestive tract, especially the 
stomach and intestines. More 
than 99% of human flatus 
comprises nitrogen, oxygen, 
hydrogen (hydrogen-
consuming bacteria in the 
digestive tract may consume 
some of this to produce 
methane and other gases), 
carbon dioxide, and methane.

During World War II, US 
fighter pilots flew at increasing 
altitudes. The associated 
reduction in the (external) 
atmospheric pressure allowed 
the digestive gases trapped in 

their intestines to expand 
(Boyle’s law), causing very 
painful cramps. Foods known 
for their ability to produce 
flatus – dried beans and peas, 
vegetables of the cabbage 
family, carbonated drinks, and 
beer – were therefore 
removed from pilots’ menus.

Methane is a combustible gas 
(e.g. a good fuel for Bunsen 

burners), although it is 
produced by only about one-
third of people in the Western 
world. In the early days of the 
space race, there was some 
concern that the methane 
emitted by astronauts, if 
accidentally ignited, could 
cause an explosion within the 
spacecraft. No such incidents 
have occurred to date. 
However, exploding flatus has 
caused the accidental death 
of at least one surgical 
patient. An electrode touched 
to the patient’s colon ignited 
the hydrogen and methane it 
contained, also causing the 
surgeon to be blown back to 
the wall of the room.

Flatus: Beware!Flatus: Beware!

}kjk xhrk v¸;j] lzksr % lkbal ,tqds'ku fjO;w] o‚Y;we 3 ¼2004½] i`-111&112 www.scienceeducationreview.com ls mudh vuqefr 
iqueqZfær fd;k x;kA

xhrk v¸;j ,d Lora= lykgdkj gSa] tks dbZ Ldwyksa ds lkFk ikB~;Øe fufeZr djus ds dke esa vkSj lkFk gh foKku ,oa i;kZoj.k 
f'k{kk ds {ks= esa Hkh layXu gSaA igys os _f"k oSyh Ldwy esa f'k{kd Fkha vkSj fQj iq.ks ds fudV lg;kæh Ldwy ¼ds-,Q-vkbZ-½ dh çeq[k 
jghaA mUgksaus f'k{kk rFkk i;kZoj.k ds {ks=ksa esa fofHkUu fo"k;ksa ij foLr`r ys[ku fd;k gSA muls scopsowl@gmail.com ij lEidZ fd;k 
tk ldrk gSA vuqokn % lR;sUnz f=ikBh

viku ok;q % lko/kku!viku ok;q % lko/kku!
viku ok;q og xSl gksrh gS tks 
gekjs ikpu ra= esa] fo'ks"k :i  
ls isV rFkk vk¡rksa esa] ikpu fØ;k 
ds nkSjku iSnk gksrh gS vkSj fQj 
ey }kj ls ckgj fudkyh tkrh 
gSA euq"; dh viku ok;q dk  
99% ls Hkh vf/kd ukbVªkstu] 
vkDlhtu] gkbMªkstu ¼ikpu ekxZ 
esa ekStwn gkbMªkstu dk miHkksx 
djus okys thok.kq blesa ls dqN 
dks [kpZ djds ehFksu rFkk vU; 
xSlsa cuk ldrs gSa½] dkcZu  
MkbZvkDlkbM vkSj ehFksu ls 
feydj cuk gksrk gSA

nwljs fo'o ;q) ds nkSjku]  
vesfjdk ds yM+kdw foeku  
vR;f/kd Å¡pkbZ;ksa ij mM+rs FksA 
vf/kd Å¡pkbZ ds ifj.kkeLo:i 
¼ckgj ds½ ok;qe.My ds ncko esa 
deh gks tkrh Fkh ftlds dkj.k 
foeku pkydksa ds vk¡rksa esa Q¡lh 
ikpu dh xSlsa QSyrh Fkha ¼Co‚;y 

ds fu;e ds vuqlkj½] ftlls mUgsa 
nnZ Hkjh ejksM+ dk vuqHko gksrk 
FkkA blfy, ,sls [kk| inkFkZ 
ftuesa viku ok;q iSnk djus dh 
{kerk gksrh gS ¼lw[kh Qfy;ksa ds 
nkus ¼chUl½ rFkk eVj] iÙkk xksHkh 
ifjokj dh lfCt;k¡] dkcZu  
MkbZvkDlkbM ?kqys gq, ¼dkcksZusVsM½ 
is; vkSj ch;j vkfn½ pkydksa ds 
vkgkj ls gVk fn, x,A

ehFksu ,d Toyu'khy xSl gS 
¼vFkkZr og cqalsu cuZj ds fy, 
vPNk bZa/ku gksrh gS½] gkyk¡fd og 
if'peh txr ds dsoy yxHkx 
,d&frgkbZ yksxksa }kjk iSnk dh 
tkrh gSA vUrfj{k ;k=k dh  

Li/kkZ ds çkjfEHkd nkSj esa bls 
ysdj dqN fpUrk trkbZ xbZ Fkh] 
fd vUrfj{k ;ku pkydksa ds  
}kjk mRlftZr ehFksu] ;fn 
Hkwy&pwd ls nq?kZVuko'k çTofyr 
gks tk,] rks mlls vUrfj{k ;ku 
ds Hkhrj foLQksV gks ldrk FkkA 
ijUrq vkt rd ,slh dksbZ ?kVuk 
ugha ?kVh gSA

ijUrq viku ok;q esa nq?kZVuko'k 
gq, foLQksV ds dkj.k de ls de 
,d 'kY;fpfdRlk ds ejht dh 
e`R;q rks gqbZ gSA ml ejht dh 
cM+h vk¡r ds eyk'k; ¼dksyu½ 
okys Hkkx ls ,d bysDVªksM Nw 
x;k vkSj mlls eyk'k; esa ekStwn 
gkbMªkstu rFkk ehFksu çTofyr 
gks xbZaA bl nq?kZVuk esa 'kY; 
fpfdRld Hkh foLQksV ds /kDds ls 
dejs dh nhokj ls tk Vdjk;kA
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gksrh gSa vkSj dsoy 25% ekuoh; gksrh gSaA D;k 
;g gesa euq"; ls T;knk thok.kq cuk nsrk gS\ og 
D;k gS tks okLro esa gesa og cukrk gS tks ge 

gksrs gSa\ pfy,] ge de ls de dqN 
lokyksa ds mÙkj irk djrs gSaA 

vkt eSa vkidk ifjp; vius ,d 
fe= ls djokÅ¡xkA ge mls ^fcx 
,e* dgsaxs] ysfdu esjs [;ky ls vki 
mls ^eSØksQst ¼c`grHk{kd dksf'kdk½* 
dg ldrs gSaA ekuo 'kjhj dh nqfu;k 
esa] ;g mu 'osr jä d.kksa ;k 
^fy;qdkslkbV~l* dk ,d NksVk va'k 
fufeZr djrk gS tks vkids 'kjhj dh 

çfrj{kk O;oLFkk dk ,d fgLlk gksrs 
gSaA vki mlls Lo;a ckr dj ldrs 
gSaA cl vkidks bruk djuk gS fd 
vius VªSfd;k] tks vkidh ok;q ufydk 
¼foaM ikbi½ Hkh dgykrk gS] ls gksdj 

ÞcUn njokts ls gksdj vius tksf[ke ij ;gk¡ 
ços'k djsa tgk¡ ,slh vlEHko phtsa ?kV ldrh gSa 
ftUgsa nqfu;k us igys dHkh u ns[kk gks!ß 

& pyrh&fQjrh rLohjksa okyh 
Vsyhfotu “k`a[kyk ^MSDlVlZ yScksjsVjh* 
dk 'kh"kZd xhr

;k vkius dHkh lkspk gS fd 
vkids vius 'kjhj ds Hkhrj 
D;k pyrk jgrk gS & ;g 

dSls gksrk gS fd vki ,d lkFk ,d 
gh le; esa larjs dk dqN jl xVd 
ldrs gSa] rktxh dh B.Mh ygjksa dks 
vius xys ds uhps mrjrk gqvk eglwl 
dj ldrs gSa] ;g iafä i<+ ldrs gSa 
vkSj vxys vkbZ-ih-,y- fØdsV eSp ds 
ckjs esa lksp ldrs gSa\ oSKkfudksa us 
[kkst dh gS fd gekjs 'kjhj dh 75% 
dksf'kdk,¡ thok.kqvksa ¼cSDVhfj;k½ dh 

foXus'k ukjk;.ku ,p- 

eSØksQst
ls ,d eqykdkr

euq"; dk 'kjhj ,d 'kk'or j.kHkwfe gSA lHkh çdkjksa vkSj vkdkjksa ds geykojksa ls fujUrj 
gekjh eqBHksM+ gksrh jgrh gSA D;k vkidks ekywe gS fd gekjs 'kjhj esa ,slh futh lsuk,¡ 
gksrh gSa tks chekfj;ksa ds f[kykQ yM+rh gSa\ bl lsuk dh fHkUu&fHkUu bdkb;k¡ D;k gSa\  
os dSls dke djrh gSa\ os dSls yxHkx rR{k.k yM+kbZ dh vfxze iafä rd igq¡p tkrh gSa\ 
bu lokyksa vkSj buds vykok vkSj Hkh dbZ lokyksa ds mÙkj ;gk¡ euq"; ds jksxjks/kd ra= ds 
,d flikgh ¼dksf'kdk½ dh eq¡g tckuh fn, tk jgs gSaA
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uhps tk,¡ tc rd fd vki vius ,d QsQM+s 
rd ugha igq¡p tkrs ¼pkSjkgs ij nk,¡ eqM+ tk,¡½A 
;g jkLrk ,d vkfYo;ksyl ;k ^ok;q FkSyh ¼,;j 
lSd½* ij lekIr gksrk gS] tks fd vkidh lk¡l 
ds }kjk yh tk jgh vkDlhtu dk xarO; LFky 
gSA ogk¡ ls Åij dh vksj eqM+sa vkSj dsf'kdkvksa 
¼dSfiyjht] tks ,sls NksVh jä okfgdk,¡ gksrh 
gSa tks vkfYo;ksyh ij ijr cuk, j[krh gSa rFkk 
vkDlhtu dks vkids 'kjhj ds nwljs fgLlksa rd 
ys tkrh gSa½ esa fldqM+dj ckgj fudysa] fQj uje 
xqykch Årdksa ls gksrs gq, ;k=k djsa tc rd 
fd vki mjksfLFk ¼LVjue½ rd u igq¡p tk,¡A 
mjksfLFk og cM+h gM~Mh gksrh gS tks vkidh Nkrh 
ds chp esa gksrh gS vkSj vkidh ilfy;ksa dks 
idM+dj bdV~Bh j[krs gq, ilfy;ksa ds fiatjs dk 
eq[; [kEHkk cukrh gSA mjksfLFk ij nks ckj nLrd 
nsa vkSj jä ds eksukslkbV dks cqyk,¡A og fuf'pr 
:i ls vk,xkA eSaus mlls igys ls dg j[kk gS 
fd vki mlls feyus vk,¡xsA og fcx ,e dk 
vPNk fe= gS] vkSj og vkidks mlls feykus ys 
tk,xkA

^Bd] Bd*

gyks] vkb,! vkils feydj [kq'kh gqbZA vki jä 
dh ,d dsUnzd okyh “osrdksf“kdk ¼eksukslkbV½ 
ls feyuk pkgrs gSa\ ;g yhft, og lk{kkr 
:i ls] ;k eq>s dguk pkfg, fd çksVksIykTe 
¼thoæO;½ ds :i esa] vkids lkeus [kM+h gS! 
fuf'pr :i ls] egksn;] eSa vius gh ckjs esa 
ckr dj jgh gw¡A esjk gh uke eksukslkbV gS] 
vkSj eSa lEekfur eglwl dj jgh gw¡ fd vki 
mjksfLFk rd dh yEch ;k=k djds eq>ls feyus 
vk, gSaA eSa vkxs uhps dh vksj jgrh gw¡] dBksj 
gM~Mh ds Årdksa dks ikj djds Bhd dsUæ esaA 
tgk¡ nhokjsa uje] [kwu cf<+;k vkSj xje vkSj gj 
pht pedhyh yky gksrh gSA ge mls ^n eSjks 
¼eTtk½* dgrs gSaA vki bl uhjl jax ds fy, 
{kek djsa] ij ;gk¡ gj pht yky gksrh gSA ;g 
blfy, gS D;ksafd] tSlk fd vki tkurs gSa] jä 
çokg esa ekStwn lHkh yky jä dksf'kdk,¡ ;gha 
mRikfnr gksrh gSaA lgh dgsa] rks dsoy ;gha ugha] 

cfYd lkjs 'kjhj dh lHkh gfM~M;ksa dh eTtk esa 
mRikfnr gksrh gSaA ;g gekjs lcls cM+s dkj[kkuksa 
esa ls ,d gS tgk¡ ^jä fuekZ.k ¼ghekVksiks,fll½* 
dh çfØ;k ?kfVr gksrh gSA ;g ,d tcnZLr :i 
ls tfVy pht ds fy, cuk;k x;k tcnZLr 
:i ls tfVy 'kCn gSA ghekVksiks,fll ¼ftldk 
mPpkj.k ghe&vkVks&iks&,l&fll gS½ og çfØ;k 
gS ftlesa gekjs ekrk&firk] tks peRdkjh :i ls 
cgqxq.kh dksf'kdk,¡ gksrh gSa & tks ^eYVhiksVSaf'k;y 
ghekVksiks,fVd LVse lsYl* dgykrh gSa &mudk 
O;ofLFkr :i ls “k`a[kyk esa foHkktu ¼,d 
dksf'kdk c¡Vdj nks dksf'kdk,¡ cu tkrh gSa½ ds 
ckn foHkktu gksrk gS] vkSj dksf'kdkvksa esa foHksn 
fufeZr gksrs gSa ¼,d çdkj dh dksf'kdk & tSls 
fd LVse lsy & nwljs çdkj dh dksf'kdk cu 
tkrh gS & tSls fd fy;qdkslkbV½ rkfd esjh 
vkSj esjs lEcfU/k;ksa dh mRifÙk gks ldsA ge lc 
feydj jä dksf'kdk,¡ dgykrs gSaA ge] jä 
dksf'kdk,¡] dbZ oxksaZ esa foHkkftr dh tkrh gSa] tks 
LokHkkfod gS D;ksafd gekjs dbZ vyx&vyx dk;Z 
gksrs gSaA

^FkzksEckslkbV~l* ;k IysVsySV~l ¼fcEck.kq½ dk uke 
xzhd 'kCn FkzksEcksl ij vk/kkfjr gS ftldk vFkZ 
[kwu dk FkDdk ¼CyM Dy‚V½ gksrk gSA os lcls 
NksVh jä dksf'kdk,¡ gksrh gSa] vkSj mudk vkdkj 
yky jä dksf'kdkvksa ds vkdkj dk flQZ 20 
çfr'kr gksrk gSA IysVsySV~l iwjs jä çokg esa 
QSys jgrs gSa] vkSj tgk¡ Hkh jä okfgdkvksa ¼CyM 
oSlsYl½ dks dksbZ {kfr gksrh gS] ogk¡ os [kwu ds 
FkDds cukus ds fy, rS;kj jgrs gSaA tc dksbZ 
?kko gksrk gS] rc [kwu dh gkfu dks jksdus ds 
fy, ;k ;fn fdlh jä okfgdk esa dksbZ njkj vk 
tk, rks vklikl ds Årdksa esa [kwu dk fjluk 
jksdus ds fy,] ;g cgqr egÙoiw.kZ gksrk gSA

^,sfjFkzkslkbV~l* yky jä dksf'kdk,¡ gksrh gSaA bu 
dksf'kdkvksa dk fo'kky la[;k esa mRiknu gksrk gS] 
vkSj mUgha ds dkj.k iwjs 'kjhj dk jax Hkhrj ls 
yky gksrk gSA muds fcuk ekuo 'kjhj esa tgk¡ 
dgha Hkh olk ¼QSV½ dh vusd dksf'kdk,¡ gksrh gSa] 
ogk¡ ds gj Ård dk jax lQsn ;k ihyk ;k Hkwls 
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ds jax dk gksxkA D;k vki tkurs gSa fd fdlh 
Hkh le; ij 'kjhj esa yxHkx 20&30 [kjc yky 
jä dksf'kdk,¡ gksrh gSa\ bl la[;k esa 20 ds  
ckn 12 'kwU; yxrs gSa! gheksXyksfcu]tks yky  
jä dksf'kdk ds Hkhrj gksrk gS] vk;ju ¼yksgs½  
dks ck¡/krk gS] tks vkDlhtu ds lkFk ck¡/ks tkus 
ij yky jax nsrk gSA okLro esa] vk;ju vkSj 
vkDlhtu ds chp dk ;g ca/k cuuk gh  
og rjhdk gS ftlds }kjk vkDlhtu mu  
vkfYo;ksyj dsf'kdkvksa] ftUgsa vkius QsQM+ksa 
esa ns[kk Fkk] ls 'kjhj ds lHkh vU; vaxksa rd 
ys tkbZ tkrh gSA tc ;s yky jä dksf'kdk,¡ 
gheksXyksfcu dk leqfpr lap; ugha dj ikrha] rks 
mlds ifj.kkeLo:i lkjs 'kjhj esa vkDlhtu dh 
deh gks tkrh gS vkSj rc dbZ chekfj;k¡ gksrh gSaA

vjs] fdruh nsj gks xbZ! eSa ckrksa esa cg xbZA 
eSa lpeqp esa {kek pkgrh gw¡A gekjs fcx ,e 
ls feyus ls igys] eq>s vkidks crkus ds fy, 
vHkh Hkh cgqr dqN ckdh gSA njvly] fcx ,e 
O;olk;h O;fä tSls O;Lr jgrs gSa] mUgsa ,sls 
ç'u vPNs ugha yxrs ftuds mÙkj mUgsa ekewyh 
;k cgqr vklku ekywe iM+rs gSaA ;gk¡ muls ckr 
djus vkus okys vf/kdka'k yksx oSKkfud gksrs 
gSa tks LokLF; lsokvksa ;k chekfj;ksa tSlh cM+h 
leL;kvksa ij dke dj jgs gksrs gSaA vHkh ,d 
fnu] ,d ih,p-Mh- dj jgk fo|kFkhZ vk;k Fkk  
tks tkuuk pkgrk Fkk fd fcx ,e fdl rjg  
bZ- dksykbZ fyiksiksyhlSdjkbM dks [kkst ysrs 
gSa! eq>s [kqn fcydqy ugha irk fd mldk D;k 
eryc gS] ij fcx ,e&og gj pht tkurk gS! 
blfy,] blds igys fd ge okdbZ esa mlls 
feysa] eSa vkidks mlds vkSj esjs 'ks"k HkkbZ&ca/kqvksa 
ds ckjs esa lc dqN crk nw¡xkA ge drbZ ;g ugha 
pkgsaxs fd tc vki mlls feysa rks vki mlls 
iwN cSBsa fd og dkSu gS!

fcx ,e çfrj{kk dksf'kdkvksa ds ,d ifjokj dk 
fgLlk gS] ftUgsa 'osr jä dksf'kdk,¡ dgrs gSaA 
vki mUgsa esjs cM+s HkkbZ dh rjg eku ldrs gSa] 
mlh dkj.k ls vf/kdka'k yksx muls feykus ds 
fy, ys tkus dks eq>ls dgrs gSaA vU; dksf'kdk,¡ 
;g ugha djsaxh] D;ksafd os muds ^lkbVksV‚fDld* 

iksVSaf'k;y ¼dksf'kdkvksa dks uqdlku igq¡pkus dh 
lkeF;Z½ ls Mjrh gSaA tc ge vkxs c<+saxs rks 
eSa vkidks crkÅ¡xh fd mldk D;k eryc gSA 
gekjh oa'kkoyh ¼Qsfeyh Vªh½ esa] iSr`d i{k esa ¼;kn 
dhft, gekjs firkvksa dh tks eYVhiksVSaf'k;y 
ghekVksiks,fVd LVse lsYl dgykrs gSa½ ekbZy‚;M 
fy;qdkslkbV~l rFkk fyEQkslkbV~l gksrs gSaA 
ekbZy‚;M fy;qdkslkbV~l esa 'kkfey lnL; gSa % 
eSa] rFkk eSØksQst vFkkZr fcx ,e vkSj gekjs rhu 
fj'rs ds ca/kq ¼dftUl½ & U;wVªksfQy] bZfluksfQy 
vkSj cSlksfQyA eq>s ;g dgrs gq, xoZ gS fd 
gekjk ifjokj ml fnu ls gh 'kjhj dh igyh 
j{kk iafä jgk gS ftl fnu 'kjhj dk tUe gqvk 
FkkA gesa fyEQkslkbV~l dgykus okys fof'k"V  
cyksa ls Hkh enn feyh gS] ysfdu oSlk dsoy 
xEHkhj yM+kb;ksa ds nkSjku gh gqvk gS] tc gekjh 
rkdr 'k=q ds vkxs de iM+ jgh FkhA D;k vki 
bl Hkwfe dh lhekvksa ij] ?kj ls bruh nwj] jgus 
dh vkSj ges'kk bartkj djus] fuxjkuh j[kus vkSj 
fdlh Hkh {k.k geyk gksus dh vk'kadk djrs jgus 
dh dYiuk dj ldrs gSa\ cl] ogh thou ge 
thrs gSaA

ghekVksiks,fll dh çfØ;k & ftlesa iSr`d 
ghekVksiks,fVd LVse dksf'kdkvksa dk foHkktu vkSj 
foHksnhdj.k gksrk gS ftlls jä esa ik, tkus okyh 
vU; dksf'kdk,¡ iSnk gksrh gSaA
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esjk ca/kq] U;wVªksfQy] ckgj dh nqfu;k ds vkids 
iSny flikgh ds tSlk gksrk gSA fdlh Hkh eqBHksM+ 
esa og lcls igys fHkM+rk gS vkSj vQlksl gS 
fd 'kjhj dh j{kk ds fy, viuh tku nsus okyk 
mldk gh ifjokj lcls igyk gksrk gSA D;k 
vkius dHkh eokn ¼il½ ns[kk gS & og xk<+k] 
fpifpik] lQsn æo tks fdlh Hkh [kqys ?kko ;k 
dkV ls cgdj ckgj fudyrk gS\ cl] ogh cM+h 
la[;k esa U;wVªksfQyksa ds ejus ls curk gS] ij 
ejrs&ejrs os nq'eu ds dbZ lSfudksa dks vius 
lkFk ys tkrs gSaA tc vkidks dksbZ ?kko yxk gks 
ftlesa ls eokn cguk 'kq: gks tk, rks lko/kku 
gks tk,¡] D;ksafd mldk eryc gS fd U;wVªksfQy 
ejus yxs gSa vkSj vc 'kjhj dks nwljh j{kk iafä 
ds lSfudksa dks cqykus dh t:jr gSA ?kko dks 
lkQ j[ksa vkSj mls ,UVhlsfIVd ¼jksxk.kq jks/kd½ 
ls /kks,¡ vU;Fkk geykoj gekjh lhekvksa ds vkSj 
Hkhrj tk ldrs gSaA

djhc&djhc gj og geykoj] ftlds ckjs esa 
vki lksp ldrs gSa] Hkkstu vkSj vkJ; pkgrk gS! 
;fn vki mudks bap Hkj Hkh txg nsaxs rks os ehy 
Hkj ij dCtk dj ysaxsA vHkh ml fnu gekjh 
eqBHksM+ ,d fo'kky uSekVksM ls gqbZ ftlus vkneh 
ds Hkkstu esa cgqr NksVs v.Mksa ds :i esa 'kjhj 
esa ços'k fd;k FkkA [kkuk Bhd ls idk;k ugha 
x;k Fkk] vkSj dhM+s ds v.Ms cps jg x, ¼,slk 
T;knkrj ekal] tSls fd lqvj dk ekal ;k xkSekal 
esa vkSj xUns ikuh esa mxkbZ xbZ gjs iÙkksa okyh 
lfCt;ksa esa gksrk gS½A rc esjs HkkbZ] bZfluksfQy us 
,dne dk;Zokgh dhA ,sls çksVhuksa ls ySl gksus 
dk ykHk mBkdj] tks dhV ijthfo;ksa ds fy, 
vR;Ur fo"kSyk gksrk gS] mlus fo"kSys oSlhfdYl 
¼tgjhys inkFkZ Hkjh NksVh FkSfy;k¡!½ dhM+ksa ij 
NksM+s ftuls os rqjUr ej x,A mls ohjrk ind 
ls iqjL—r fd;k x;k vkSj nks ?k.Vs dk vodk'k 
fn;k x;k ¼gekjs tSlh NksVh dksf'kdkvksa ds thou 
esa 2 ?k.Vs dkQh yEck le; gksrk gS½! fuf'pr 
gh gekjs ifjokj esa ,sls Hkh lnL; gSa ftUgsa ,sls 
ohjrk ds dke ugha lkSais tkrs vkSj os la[;k esa 
de gksrs gSaA eSa bZfluksfQy ds HkkbZ] cSlksfQy 
dh ckr dj jgk gw¡A ;gk¡ cgqr FkksM+s ls cSlksfQy 
gSa vkSj cSlksfQyksa dh la[;k ges'kk bZfluksfQyksa 
vkSj U;wVªksfQyksa ls de gksrh gSA ijUrq] cSlksfQy 
,d cgqr egÙoiw.kZ dke djrs gSaA os ^lwtu vkSj 
tyu ¼bu¶ykes'ku½ ds lUns'kokgd* gksrs gSaA 
dksbZ lwtu ;k tyu ,d ,l-vks-,l- ladsr ;k 
iqfyl fu;a=.k d{k dks 1&0&0 ij nh xbZ ladV 
dh lwpuk tSlh gksrh gSA tc Hkh vkids 'kjhj 
esa [kqtyh pyus yxrh gS ;k yky fu'kku mHkj 
vkrs gSa ;k fQj vkidh ukd gh cgus yxrh gS 
vkSj tksj dk tqdke gks tkrk gS] rc vkidks irk 
gksuk pkfg, fd ca/kq cSlksfQy viuk dke dj 
jgk gS vkSj 'kjhj dh 'kfä;ksa dks jksx ds f[kykQ 
yM+us ds fy, ykecUn dj jgk gSA 

vPNk] esjs [;ky ls geus esjs ifjokj dh 
oa'kkoyh dk laf{kIr nkSjk iwjk dj fy;k gS! ;g 
Bhd gh gS] D;ksafd ge vc djhc&djhc ;—r 
rd igq¡p x, gSa tgk¡ fcx ,e gekjk bartkj dj 

Volker Brinkmann – (November 2005). “Neutrophil 
engulfing Bacillus anthracis”. PloS Pathogens 1 (3): 
Cover page. DOI:10.1371. Retrieved on 2009-01-04. 
Neutrophil engulfing anthrax bacteria, taken with a Leo 
1550 scanning electron microscope. Scale bar is 5 
micrometers. Creative Commons Attribution 2.5 Generic

,sUFkzsDl cSDVhfj;k dks ?ksjrs gq, U;wVªksfQy

D;k vkius dHkh lkspk gS fd fdl rjg ds 
vkØe.kdkjh gekjs ?kj ij geyk djrs gSa\ 
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jgk gSA eSaus fouezrk ds dkj.k Lo;a eq>  
xjhc] eksukslkbV dk o.kZu NksM+ fn;k FkkA ;g  
dguk dksbZ vfr'k;ksfä ugha gksxh fd jä esa 
ekStwn lHkh dksf'kdkvksa esa] eSa lcls cM+h gw¡A  
ç/kku dk;kZy; us eq>s nks ftEesnkfj;k¡ lkSaih gSa] 
tks mlls T;knk gSa ftruh esjs vf/kdka'k ca/kq dj 
ldrs gSa! ge eksukslkbV~l psrkouh feyus ij 
,d {k.k esa viuh ç—fr cny ldrs gSaA lkekU; 
fnuksa esa] eSa oSlh gh fn[krh gw¡ tSlk fd vki eq>s 
vHkh ns[k jgs gSa] lkQ vkSj ikjn'khZ] cxSj fdlh 
ifjHkkf"kr vkdkj ds ¼,d vehck dh rjg] tks 
,d vkSj ijthoh gksrk gS ftlds f[kykQ HkkbZ 
U;wVªksfQy dks yxkrkj yM+uk iM+rk gS½A esjk 
;g ^vkdkjjfgr vkdkj* rc cgqr mi;ksxh gksrk 
gS] tc eq>s jä okfgdkvksa tSlh rax txgksa esa 
ls fldqM+dj vkSj dldj tes gq, Årdksa esa 
ls jkLrk cukdj fudyuk iM+rk gSA tc Hkh 
HkkbZ cSlksfQy 'kjhj ds fdlh fgLls esa [krjs dh 
psrkouh nsrk gS ¼D;k vkidks bu¶ykes'ku dh 
;kn gS\½] eSa mldh vkokt lqudj igq¡pus okyh 
lcls rst dksf“kdk gw¡A gfM~M;ksa] dkfVZyst vkSj 
olk dks rsth ls ikj djrs gq, ,d okfgdk esa 
?kqldj vkSj nwljh ls ckgj fudydj] eSa 'kjhj 
ds ftl fdlh Hkh fgLls dks esjh t:jr gksrh 

gS ml rd igq¡pus dk lcls NksVk jkLrk ryk'k 
ldrh gw¡ & tks fd esjk igyk dke gSA

esjk nwljk dke dgha T;knk jkspd gSA ,d ckj 
tc eSa lwtu ;k tyu dh txg igq¡p tkrh  
gw¡] rks eSa 'kkjhfjd :ikUrj.k dh viuh 'kfä;ksa 
dk mi;ksx djds dqN pfdr djus okyk dke 
djrh gw¡] Hkys gh eSa [kqn ,slk dg jgh gw¡!  
eSa vHkh vkidks mlds ckjs esa ugha crkÅ¡xhA 
mlds ctk;] ge tc viuh eafty ij igq¡p 
tk,¡xs rc eSa vkidks mldk ltho çn'kZu 
fn[kkÅ¡xhA Mk;kÝke dgykus okyh ml cM+h 
f>Yyh ds ihNs og txg gS tgk¡ ge tk jgs gSa 
vkSj og 'kjhj ds lcls egÙoiw.kZ vkSj vko';d 
vaxksa esa ls ,d gS & ;—rA

“kk;n vkidks irk u gks] ;—r ekuo 'kjhj  
dk lcls cM+k vax gksrk gS ¼fuf'pr :i ls] 
flok; Ropk ds tks gj txg QSyh jgrh gS!½A 
og vusd çdkj ds dke djrk gS & tSls fd 
,sls uqdlkunk;d inkFkksaZ dks nwj djuk tks 'kjhj 
dks tgjhyk cuk ldrs gSa ¼^fMVksDlhfQds'ku & 
fo"k fudkyuk* dgykus okyh çfØ;k½] Hkkstu ds 
fofHkUu çdkj ds vo;oksa tSls fd dkcksZgkbMªsM~l 
vkSj fyfiM~l dk p;kip; ¼eSVkcksykbts'ku½ 
djuk vkSj lkFk gh dksysLVªksy vkSj vU; çksVhuksa 
rFkk gkeksZuksa dk la'ys"k.k djukA okLro esa Hkzw.k 
ds igys VªkbeSLVj ¼xHkkZ'k; ds Hkhrj f'k'kq ds 
thou ds igys rhu eghus½ esa fyoj yky jä 
dksf'kdkvksa dk mRiknu Hkh djrk gS ¼tks fd 
o;Ld yksxksa dh gM~Mh dh eTtk esa mRikfnr 
gksrs gSa] tgk¡ vkidh eq>ls eqykdkr gqbZ Fkh½!

vgk! vkf[kjdkj ge viuh eafty ij igq¡p gh 
x,!

rks xkSj ls nsf[k,! og eSa gh gw¡ ftlls feyus ds 
fy, vkius bruh nwj dh ;k=k dh gS! tSlk fd 
vki ns[k ldrs gSa] ftl {k.k ls geus ;d`r esa 
ços'k fd;k gS] rc ls gh eSa vkdkj esa cM+h vkSj 
cM+h gksrh xbZ gw¡A ;d`r ds Årdksa esa ekStwn ,sls 
lw{e jklk;fud ladsrksa dk bLrseky djrs gq,] 

Source:  - https://en.wikipedia.org/wiki/White_blood_cell
Creative Commons Attribution 3.0 Unported 
Blausen.com staff. "Blausen gallery 2014". Wikiversity 
Journal of Medicine. DOI:10.15347/wjm/2014.010. 
ISSN 20018762

“osr jDr dksf“kdk,¡
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ftUgsa flQZ eSa gh ns[k ldrh gw¡ vkSj  
mudk mÙkj ns ldrh gw¡] eSa 'kjhj ds lcls 
egÙoiw.kZ lSfudksa esa ls ,d esa :ikUrfjr gks 
xbZ gw¡A eSa fcx ,e] eSØksQst] cu xbZ gw¡A vki 
pfdr gks x,] gS u\ çfrfnu] esjs tSls gtkjksa 
eksukslkbV~l viuh fu;fr dks lkdkj djus ds 
fy, iwjs ekuo 'kjhj ds foLrkj dh ;k=k djrs 
gSaA geesa ls dqN ;d`r esa vkrs gSa] tSls eSa vkbZ 
gw¡] vU; vk¡rksa esa tkrs gS] vkSj njvly 
'kjhj ds gj ml Ård esa ftlds ckjs 
esa vki lksp ldrs gSa! geesa ls dqN 
dks gekjs eSØksQst esa :ikUrfjr gksus 
ds ckn cgqr dfBu uke rd ns fn, 
tkrs gSaA eSa ,d teZu oSKkfud] 
ftlus igyh ckj eq>s ;d`r 
ds Hkhrj [kkstk Fkk] ds uke 
ij diQj dkssf'kdk dgykrh 
gw¡A gfM~M;ksa rFkk efLr"d 
esa ekStwn esjs eSØksQst HkkbZ 
Øe'k% vkSfLV;ksDykLV~l 
rFkk ekbØksxfy;k dgykrs 
gSaA dqN vU; dk dksbZ 
fo'ks"k uke ugha gksrk] 
mnkgj.k ds fy, tks 
eSØksQst vkfYo;ksyh 
¼foaM ikbi ls gksdj 
QsQM+ksa esa igq¡pus dh 
;k=k ;kn dhft,\½ esa 
jgrs gSa] os vkfYo;ksyj 
eSØksQst dgykrs gSaA esjs [;ky 
ls] oSKkfud Hkh gj ckj gesa fdlh 
ubZ txg ns[kus ij] gekjs fy, 
u,&u, uke lksprs&lksprs Fkd 
x, gksaxs] D;ksafd vki ns[krs gSa fd 
ge gj txg ekStwn gSaA ;fn mUgsa 
geesa ls çR;sd dks dksbZ fo'ks"k uke 
nsuk iM+rk] rks eq>s fo'okl gS fd 
mUgsa chl ls Hkh T;knk uke lkspuk 
iM+rs!

gj ckj tc dksbZ eksukslkbV fufeZr 

gksrk gS] rks mldh ,d fu;fr gksrh gS tks mls 
'kjhj ds fdlh [kkl Ård dh vksj [khaprh gSA 
;g vkd"kZ.k jlk;uksa ds }kjk fØ;kfUor gksrk gS] 
tks gekjh dksf'kdk lrg ij ds fjlsIVj dgykus 
okys fo'ks"k v.kqvksa ls c¡/k tkrs gSaA gesa tc Hkh 
bu jklk;fud v.kqvksa dh mifLFkfr dk vuqHko 
gksrk gS] ge ml jlk;u ds lzksr dh vksj [khaps 
tkrs gSaA bl rjhds ls] gM~Mh dh dkssf'kdk,¡ 

eksukslkbV~l dks gM~Mh ds Årdksa esa fuokl 
djus] vkSj vkSfLV;ksDykLV~l esa :ikUrfjr 
gksus ds fy, cqykrh gSaA efLr"d esa 
ekStwn dkssf'kdk,¡ ,sls jlk;uksa dk lzko 
djrh gSa tks eksukslkbV~l dk efLr"d 

esa vkdj ekbØksxfy;k cuus ds 
fy, Lokxr djrs gSaA tc eq>s 
viuk igyk f[kapko eglwl 
gqvk rc eSa cgqr NksVh FkkA 
yxHkx tc eSa iSnk gh gqbZ Fkh] 
rHkh eq>s irk py x;k Fkh fd 
esjk ?kj ;d`r FkkA vkSj ,d 
diQj dkssf'kdk esa :ikUrfjr 
gksus ds }kjk ;d`r esa ekStwn 
dkssf'kdkvksa dh j{kk djuk 
gh esjh fu;fr FkhA

esjk dke ljy gSA ;g 
dksbZ fNih gqbZ ckr 
ugha gS fd eSa ges'kk 

Hkw[kh gksrh gw¡ & esjh 
dej dks nsf[k,] dSlh QSyh 

gS! eSa ;gk¡ 'kjhj dh fdlh Hkh 
ckgjh ,tsUV ls j{kk djus ds fy, 
gw¡] vkSj og eSa mlh rjg djrh gw¡ 
tks djus esa eSa ikjaxr gw¡ & esjs jkLrs 
esa vkus okyh gj pht dks [kk tkukA 
esjs uke ¼c`grHkf{kdk dksf'kdk½ dk gh 
eryc ^cM+k [kkusokyk* gksrk gS vkSj 
eSa cl mruk gh djrh gw¡A vki le> 
yhft, fd cSDVhfj;k ¼jksxk.kq½] QUtkbZ 
¼QQw¡n½] ijthfo;ksa vkSj tgjhys inkFkksaZ 
dh ckgjh nqfu;k ls yM+us ds fy,] 
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j.kuhfrd –f"V ls ;d`r 'kjhj ds lcls  
egÙoiw.kZ ;q) LFkyksa esa ls ,d gSA ;gk¡ ;d`r esa 
ge fujUrj [kwu ds lkFk] T;knkrj xV ¼vUrM+h½ 
ls] vkus okys iSFkkstUl ¼iSFkkstUl chekfj;k¡ 
QSykus okys tho:i gksrs gSa½ dh >M+h dk 
lkeuk djrs gSaA gekjk egÙo n'kkZus ds fy, gh] 
gekjh Hkwfedk dk v/;;u djus okys oSKkfudksa 
us ç;ksx'kkyk ds dqN pwgksa ds lkjh diQj 
dkssf'kdkvksa dkss fudkyus ds ç;ksx fd,A muds 
ifj.kkeksa us mUgsa rks pkSadk fn;k] ij esjs fy, os 
igys ls dkQh Li"V FksA lHkh pwgs ej x,A ;gh 
dkj.k gS fd ;gk¡ bE;wu flLVe ¼çfrj{kk ra= tks 
'kjhj dh lsuk gksrk gS½ esa ,d dgkor gS fd] 
Þvki Qhej ¼tks 'kjhj dh lcls yEch gM~Mh tks 
tka?kksa esa gksrh gS½ ds cxSj rks ftUnk jg ldrs 
gSa] ysfdu ;d`r esa diQj ds fcuk bldh dksbZ 
lEHkkouk ugha gksrhAß

vkidh ml lcls j{kk djrs gSa tks uqdlkunk;d 
gS vkSj chekjh iSnk djrk gSA tSls gh ge fdlh 
vutku oLrq ¼'kk;n dksbZ jksxk.kq½ dks ns[krs 
gSa] ge ^QSxkslkbVksfll* dgykus okyh ,d 
çfØ;k esa mls lc rjQ ls ?ksjdj vkPNkfnr 
dj ysrs gSaA ,dckjxh gekjs Hkhrj vk tkus ij 
fQj geykojksa ds cpus dh dksbZ lEHkkouk ugha 
jgrhA ge mUgsa gekjs 'kjhj ds Hkhrj cuh fo'ks"k 
FkSfy;ksa] tks QSxkslksEl dgykrh gS] esa dSn dj 
ysrs gSaA fQj QSxkslksEl esa ,sls ,Utkbeksa vkSj 
vEyksa dk tksjnkj ?kkrd çokg vkrk gS tks 
geyk djus okys jksxk.kq ds yxHkx gj vax dks 
rksM+dj [kksy ysrs gSa vkSj mls ipk tkrs gSa! 
tc gekjk lkeuk fdlh ,sls nq'eu ls gksrk gS] 
ftls ekjuk [kklrkSj ij eqf'dy gksrk gS] rks 
ge ^v‚DlhMsfVo cLVZ&vkDlhdj.k djus okyk 
foLQksV* dgykus okyh çfØ;k ds }kjk] vfHkfØ;k 
djus okys vkDlhtu rFkk ukbVªkstu ds jsfMdyksa 
¼,sls v.kq tks cgqr vkosf'kr vkSj rhoz vfHkfØ;k 
djus okys gksrs gSa½ dk ,d gkfudkjd feJ.k 
iSnk djrs gSaA ;fn gekjs vEy mUgsa ugha ekj 
ikrs] rks ;g vkDlhdj.k foLQksV fuf'pr gh 
ekj MkysxkA gk¡] ;g t:j gS fd vkDlhdj.k 
dk foLQksV gesa Hkh {kfr igq¡pkrk gS vkSj bl 
vkRe?kkrh ceckjh dh j.kuhfr dks ge dsoy 
lpeqp esa dBksj ;q)ksa esa viukrs gSaA vfHkfØ;k 
djus okys vkDlhtu vkSj ukbVªkstu ds jsfMdy 
vklikl ds Årdksa esa QVrs gSa vkSj vklikl 
ekStwn lHkh ekuoh; 'kkjhfjd dksf'kdkvksa dks ekj 
Mkyrs gSaA ;gh dkj.k gS fd fdlh chekjh ls 
NqVdkjk ikuk vDlj cgqr Fkdkus okyk gksrk gS] 
og 'kjhj dks detksj dj nsrk gSA blfy, ges'kk 
vPNh rjg foJke djus vkSj iwjh rjg LoLFk 
gksus dk /;ku j[ksa] rkfd vkids 'kjhj dks ;q) 
esa gqbZ {kfr dks lq/kkjus dk le; feys] D;ksafd 
rdjhcu gj fnu vkidh jksxjks/kd çfrj{kk 
O;oLFkk }kjk dksbZ ;q) yM+k tk jgk gksrk gSA

vc] —Ik;k eq>s vkKk nsaa] eq>s tkdj dqN 
cSDVhfj;ksa dks [kkuk gS! dFkk dgus okys lTtu 
vkidks ckgj dk jkLrk fn[kk nsaxsA 

Creative Commons Attribution-Share Alike 3.0 Unported 
Source: https://en.wikipedia.org/wiki/Macrophage

,d eSØksQst dk cuk;k x;k fp= tc mls ,d txg 
fLFkj djds theSUl MkbZ ls jax fn;k x;k gksA

eq>s ;gk¡ [kwc lax&lkFk feyrk gS] D;ksafd 
;d`r 'kjhj dk og vax gSa ftlesa eSØksQstksa dh 
vkcknh dk ?kuRo lcls vf/kd gksrk gSA fuf'pr 
gh] gesa viuh la[;k fo'kky j[kuk iM+rh gS] 
D;ksafd rdjhcu gj og pht tks [kwu ;k [kkus 
ds ek/;e ls 'kjhj esa ços'k djrh gS ¼vkSj ,slh 
<sjksa phtsa gksrh gSa!½ lh/ks ;d`r dh vksj vkrh gSa] 
tgk¡ ge mudk bartkj djrs jgrs gSaA vkb,] 
eSa vkidks og çfØ;k le>k nw¡ ftlds }kjk ge 
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dfg,] D;k ge raf=dk ra= ds vk<+s&Vs<+s jkLrksa 
ij jksyj&dksLVj tSlh rst lokjh ;k=k djsa\ 
;k ân; dh okfgdkvksa esa ls /kheh xfr ls cgrs 

tk,¡\ vxyh eqykdkr rd ;kn jf[k, fd gj 
fnu ds gj iy] çfrj{kk ra= esa ekStwn fcx ,e 
vkSj mlds fe= vkids fy, yM+ jgs gSaA

foXus'k ukjk;.k ,p- bf.M;u baLVhVîwV v‚Q lkbalst] csaxyq# esa ih,p-Mh- ds fo|kFkhZ gSaA 'kks/kdk;Z rFkk 
yksdfç; foKku ys[ku ds çfr mudk xgjk yxko gSA mudh fo'ks"kKrk dk {ks= thofoKku gS vkSj mlesa Hkh 
mudk fo'ks"k tksj jksxksa dh e‚yhD;wyj ck;ksyksth rFkk ekbØksck;ksyksth ij gSA vki muls vigneshnh@mrdg.
iisc.ernet.in ij lEidZ dj ldrs gSaA vuqokn % lR;sUnz f=ikBh
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jr us 24 flrEcj] 2014 dks 
vUrfj{k vuqlU/kku ds {ks= esa 
viuh ;k=k dk ,d çeq[k iM+ko 

gkfly fd;kA bl fnu Hkkjr ds igys vUrxZzgh; 
vfHk;ku ,e-vks-,e- ds mixzg us eaxy dh 
d{kk esa ços'k fd;kA bl lQyrk us Hkkjrh; 
vUrfj{k vuqlU/kku laxBu ¼bf.M;u Lisl fjlpZ 
v‚xsZukbts'ku & bljks½ dks vesfjdh] ;wjksih; 
rFkk :lh vUrfj{k laLFkkvksa dh fcjknjh esa 
'kkfey dj fn;k] tks vdsyh ,slh laLFkk,¡ gSa 
ftUgksaus igys ,slh gh miyfC/k gkfly dh gSaA

bljks us ,e-vks-,e- rFkk mldh 65 djksM+ 
fdyksehVj dh ;k=k dk o.kZu ,d oSKkfud 
vfHk;ku ds :i esa mruk ugha fd;k ftruk 
fd ,d çkS|ksfxdh çn'kZu vfHk;ku ds :i esa 
fd;kA Hkkjr us ,slk igys dHkh ugha fd;k FkkA 

Hkkjr ds fy, og xoZ dk {k.k Fkk tc Hkkjrh; vUrfj{k vuqlU/kku laxBu ¼bf.M;u Lisl 
fjlpZ v‚xsZukbts'ku½ us eaxy xzg ifjØek vfHk;ku ¼eklZ v‚fcZVj fe'ku & MOM½ dk 
ç{ksi.k fd;k] tks vHkh rd dk ,slk lcls igyk vfHk;ku gS ftlus lQyrkiwoZd eaxy 
xzg dh ,d d{kk esa viuk mixzg LFkkfir fd;kA eaxy gh D;ksa\ og D;k ckr gS tks lkSj 
e.My esa gekjs nwljs iM+kSlh xzgksa dh rqyuk esa eaxy dks gekjs fy, T;knk [kkl cukrh gS\ 
fdlh vU; xzg dh [kkstchu djus ds }kjk ge D;k gkfly djus dh vk'kk djrs gSa\ ;g 
ys[k vUrxZzgh; vuqlU/kkuksa ls lEcfU/kr ,sls dqN lokyksa dh Nkuchu djrk gS vkSj lkFk 
gh O;ogkj esa vUrfj{k foKku dh dk;Zç.kkyh ds ckjs esa le> Hkh fufeZr djrk gSA

çkS|ksfxd :i ls gels vf/kd fodflr tkiku 
vkSj phu tSls ns'kksa us fdlh nwljs xzg dh d{kk 
esa mixzg LFkkfir djus ds ç;kl fd, Fks] ij os 
vlQy jgs FksA

vUrxZzgh; ;k=k ,d isphnk vkSj tksf[keHkjk 
m|e gksrk gSA gels nl yk[k fdyksehVj nwj 
fLFkr ,d xzg rd vUrr% igq¡pus ds ;k=kiFk 
dks fu/kkZfjr djuk dksbZ NksVk tksf[ke ugha gksrkA 
;g rF;] fd ge ,d xfreku ç{ksi.k LFky 
¼i`Foh½ ij fLFkr gSa] vkSj gekjk y{; xzg Hkh 
gekjs lkis{k xfr dj jgk gS] ;k=kiFk ds fu/kkZj.k 
esa fufgr x.kukvksa dks vkSj Hkh vf/kd tfVy cuk 
nsrk gSA

,e-vks-,e- vkSj mlds igys pUæ;ku vfHk;ku  
dh lQyrk ds }kjk bljks us lqnwj xgu 

Hkkjr dk  
eaxy xzg ifjØek 

vfHk;ku
vkuUn ukjk;.k

Hkkjr dk  
eaxy xzg ifjØek 

vfHk;ku
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vUrfj{k esa lapkj rFkk vUrfj{k ;ku dh xfr ds 
fn'kk fu;a=.k dh viuh çkS|ksfxdh; {kerkvksa 
dks c[kwch çnf'kZr fd;k gSA mlds lkFk gh 
mlus vUrxZzgh; ;k=kvksa esa leFkZ ,d fo'oluh; 
mixzg okgd ds :i esa /kzqoh; mixzg ç{ksi.k 
okgu ¼iksyj lSVsykbV ykUp Oghdy &ih-,l-
,y-oh-½ dh çfr"Bk dks Hkh LFkkfir fd;k gSA

bl ,d vdsys vfHk;ku dh lQyrk ls ge 
vusd oSKkfud lcd lh[k ldrs gSaA ;g ys[k 
muesa ls dqN dks çLrqr djrk gSA

1- eaxy gh D;ksa\
i`Foh ls nwjh dh n`f"V ls eaxy dh vis{kk “kqØ 
gekjs vf/kd fudV gSA fQj bljks us vius igys 
vUrxZzgh; vfHk;ku ds fy, “kqØ ds ctk; eaxy 
dks D;ksa pquk\

blds nks eq[; dkj.k gSa %

1.	oSKkfud vuqlU/kku dh –f"V ls “kqØ dh 
rqyuk esa eaxy ls i`Foh dh lk>k fo'ks"krk,¡ 
vf/kd gSaA mu HkwxHkhZ; rFkk tSfod çfØ;kvksa 
dks le>us ds fy, ftUgksaus eaxy rFkk i`Foh 
ds fodkl dks vkdkj fn;k gks ldrk gS] 
eaxy gesa Hkjiwj volj çnku djrk gSA lkFk 
gh i`Foh ls ijs thou dh [kkst djus ds fy, 
Hkh eaxy ,d mR—"V fodYi dh rjg lkeus 
vkrk gSA

2.	 “kqØ dh rqyuk esa] cgqr Å¡pkbZ okyh 
ifjØek d{kk ls eaxy dh lrg vkSj mlds 
mrkj&p<+koksa ds Lo:i dh fo'ks"krkvksa dk 
v/;;u djuk vf/kd vklku gSA

1-1 vrhr esa i`Foh dk lgksnj

eaxy dh tk¡p&iM+rky djus dk lcls tcnZLr 
dkj.k ;g gS fd dbZ –f"V;ksa ls vius vrhr esa 
eaxy dh i`Foh ls utnhdh lekurk,¡ FkhaA i`Foh 
ds gh leku eaxy Hkh viuh /kqjh ds pkjksa vksj 
yxHkx mruh gh ¼24 ?k.Vs dh½ vof/k esa ,d 
ckj ?kwerk gSA bldk eryc gS fd eaxy ij Hkh 
fnu vkSj jkr dk pØ i`Foh ds tSlk gh gksrk gSA

i`Foh ds gh leku] eaxy ij Hkh _rq,¡ gksrh gSa 
D;ksafd bldh ?kweus dh /kqjh 25 fMxzh ds dks.k 
ij >qdh jgrh gSA tc blds ,d /kzqo ij lnhZ 
dh _rq gksrh gS rks ogk¡ cQZ te tkrh gS vkSj 
cM+k vkdkj ys ysrh gSA ij xfeZ;ksa dh _rq esa 
tc mls yEch vof/k;ksa rd vf/kd lh/kh lw;Z dh 
jks'kuh feyrh gS] rks ;g cQZ dk foLr`r f'k[kj 
fi?ky tkrk gSA

lkeus ds i`"B ij fn;k x;k eaxy dk fp= gcy 
vUrfj{k nwjn'khZ ¼Lisl VsfyLdksi½ ls fy;k x;k 
gSA og n'kkZrk gS fd fdl rjg lnhZ vkSj xehZ 
dh _rqvksa esa eaxy ds mÙkjh /kzqo ij cQZ dh 
eksVh ijr c<+rh vkSj ?kVrh gSA

orZeku esa eaxy dh lrg lw[kh gS] ysfdu bl 
xzg ij ,sls dbZ HkwxHkhZ; çek.k feys gSa tks ;g 
ladsr nsrs gSa fd dHkh mlds Åij ikuh æo 
voLFkk esa cgk djrk FkkA mixzg ls yh xbZ 
rLohjksa esa bl xzg ds dbZ LFkkuksa ij çokg ls 
cuh ?kqekonkj ugjksa tSlh lajpuk,¡ fn[kkbZ nsrh 
gSaA ;s ugjsa cgqr dqN i`Foh ds lw[ks unh ryksa] 
>hyksa ds MsYVkvksa ¼eqgkuksa dh Hkwfe½ vkSj tyekxksaZ 
tSlh fn[krh gSa tks cgrs gq, ikuh }kjk lrg 
dks dkVdj cuk nh tkrh gSaA HkwoSKkfudksa dh 
ifjdYiuk gS fd lqnwj vrhr esa fdlh le;] 
eaxy ij tyok;q dh ifjfLFkfr;k¡ æo voLFkk esa 
ikuh ds gksus ds fy, mi;qä FkhaA lEHko gS fd 
rc eaxy dh lrg dk yxHkx ,d&frgkbZ Hkkx 
leqæksa ls Hkjk jgk gksA

vc LokHkkfod ç'u mBrk gS fd vkf[kjdkj ;g 
lkjk ikuh dgk¡ pyk x;k\

bldk dksbZ fuf'pr mÙkj ugha gSa] gkyk¡fd bl 
xzg dk NksVk vkdkj eaxy ds xksy fi.M esa gq, 
:ikUrjksa ¼,d gYds xje vkSj xhys xzg ls ml 
B.Ms vkSj lw[ks i;kZoj.k okys xzg esa cnyuk tks 
gesa vkt fn[kkbZ nsrk gS½ dk ,d cM+k dkj.k gks 
ldrk gSA

orZeku esa eaxy dk ok;qe.My cgqr iryk gS 
vkSj vf/kdka'k :i ls og dkcZu MkbZvkDlkbM 
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¼CO2½ dk cuk gSA mldk ok;qe.My bruk iryk 
gS fd eklZ dh lrg ij mldk ncko] i`Foh dh 
leqæh lrg ij ok;qe.Myh; ncko ds dsoy 
yxHkx 1/100 osa Hkkx ds cjkcj gSA gks ldrk gS 
fd vrhr esa ifjfLFkfr;k¡ dkQh fHkUu jgh gksaA

cgqr lEHkkouk bl ckr dh gS fd vrhr esa eaxy 
ij CO2 ¼tks xehZ dks lks[kus okyh xzhugkml 
xSl gS½ dk ?kuk ok;qe.My jgk gks] ftlds 
dkj.k mldh lrg dk rkieku ikuh dks æo 
voLFkk esa ekStwn jgus ds fy, i;kZIr xje gksA 
le; chrus ds lkFk] lkSj gokvksa ¼lksyj foaM~l 
& lw;Z ls fudys vkosf'kr d.kksa dh lrr /kkjk 
tks ,d lsds.M esa dbZ lkS fdyksehVj dh xfr ls 
çokfgr gksrh gS½ ds 'kfä'kkyh /kDdksa us /khjs&/khjs 
eaxy ds ok;qe.My ls xSlksa dks gVk fn;k gksxkA 
NksVk xzg gksus ds dkj.k eaxy dk pqEcdh; {ks= 
cgqr detksj Fkk vkSj lksyj gokvksa ls <ky dh 
rjg xzg dh j{kk dj ldus ds fy, ml çdkj 
i;kZIr ugha Fkk tSlk fd i`Foh dk pqEcdh;  
{ks= vius ok;qe.My dh j{kk djrk gSA blds 

vykok eaxy dh lrg ds de xq#Rokd"kZ.k dk 
Hkh urhtk Fkk fd og mu xSlksa dks idM+s ugha 
j[k ldk tks /khjs&/khjs mM+dj vUrfj{k esa tk 
jgh FkhaA

eaxy ds ok;qe.My ds {kh.k gksus dh bl çfØ;k 
ds –';kRed fooj.k ds fy, uklk dh xksMkMZ 
ohfM;ks çLrqfr;ksa dks fuEu oSclkbVksa ij ns[ksa % 
https://www.youtube.com/watch?v=ogcaSmofPo4 

rFkk  
https://www.youtube.com/watch?v=0_iz5Nt0Qc8 

tc ok;qe.My dk ?kuRo de gqvk gksxk] rc 
æo voLFkk esa ekStwn ikuh lh/ks&lh/ks ok"i esa 
ifjofrZr gksrk x;k gksxkA ftl rkieku ij ikuh 
æo voLFkk ls ok"i voLFkk esa cnyrk gS mls 
mldk DoFkukad ¼Co‚;fyax IokbaV½ dgrs gSaA 
vkSj og ncko ij fuHkZj djrk gS tSlk fd ;gk¡ 
,d xzkQ esa n'kkZ;k x;k gSA tSls&tSls eaxy ij 
ok;qe.Myh; ncko de gqvk gksxk] mlds ifjos'k 
dk rkieku mldh lrg ij ekStwn ikuh dk 

tuojh 1997

vDVwcj 1996 ekpZ 1997

eaxy ds mÙkjh /kzqo dh pksVh
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ok"ihdj.k djus ds fy, i;kZIr Å¡pk jgk gksxkA 
bl çdkj ls mRikfnr ikuh dh leLr ok"i 
ckgjh vUrfj{k esa fudy xbZ gksxhA

gkyk¡fd eaxy ds /kjkry dk vf/kdka'k ikuh 
ok"i cudj mM+ pqdk gS] oSKkfudksa dk vuqeku 

blfy, eaxy ij ikuh [kkstuk ;k mldh 
ekStwnxh dk dksbZ çek.k [kkstuk] eaxy ds lHkh 
vfHk;kuksa dk ,d çeq[k y{; jgk gSA

ok;qe.My dh gkfu dks dSls ukik tkrk gS\

orZeku nkSj esa eaxy ij tks Hkh FkksM+k&lk 
ok;qe.My 'ks"k jg x;k gS] mlesa ekStwn 
MîwVhfj;e rFkk gkbMªkstu dh çpqjrk ds 
vuqikr ¼D/H½ dk ekiu djds] oSKkfud 
mlds {k; gksus dh nj dk vkdyu djus 
dh dksf'k'k dj jgs gSaA gkbMªkstu dh rqyuk 
esa nksxquk Hkkjh gksus ds dkj.k MîwVhfj;e 
gkbMªkstu dh rqyuk esa T;knk /kheh xfr 
ls de gksxkA eaxy ds ok;qe.My esa D/H 
ds çkjfEHkd vuqikr dk okLrfod :i ls 
lEHko vuqeku yxkdj vkSj bl vuqikr dk 
orZeku eku ekidj] vrhr esa ok;qe.My 
ds {kh.k gksus dh nj dk vkdyu fd;k tk 
ldrk gSA

æo voLFkk dks yk¡?krs gq,]  
lh/ks cQZ ls ok"i cuuk

og rkieku ftl ij cQZ ikuh esa cnyrk 
gS mls ikuh dk xyukad ¼eSfYVax ikbaV½ 
dgrs gSa vkSj ftl rkieku ij ikuh ok"i esa 
cnyrk gS mls mldk DoFkukad ¼ckW;fyax 
IkkbaV½ dgrs gSaA voLFkk ifjorZu ds ;s nksuksa 
rkieku ifjos'k ds ok;qe.Myh; ncko ij 
fuHkZj djrs gSaA de ncko dh fLFkfr;ksa esa 
xyukad rFkk DoFkukad] nksuksa gh ?kV tkrs 
gSaA eaxy dh lrg ij ncko i`Foh ds leqæh 
/kjkry ij ds ok;qe.Myh; ncko ds 1% ls 
Hkh de gSA ,sls de ncko dh fLFkfr;ksa ds 
vUrxZr tc /kzqoh; cQZ ds f'k[kj fi?kyrs 
gSa] rks cQZ esa ekStwn CO2 rFkk H2O nksuksa gh 
lh/ks vius ok"i :i esa ifjofrZr gks tkrs 
gSaA bl çfØ;k dks mRlknu ¼lcfyes'ku½ 
dgrs gSaA

ikuh & ncko rFkk DoFkukad

gS fd eaxy dh lrg ls dbZ gtkj ehVj uhps 
mlds vUnj æo voLFkk esa ikuh ds [kkls cM+s 
Hk.Mkj vHkh Hkh ekStwn gks ldrs gSaA bl ikuh ds 
egÙoiw.kZ va'k bl xzg ds /kzqoh; {ks=ksa esa yxHkx 
60 fMxzh mÙkj rFkk nf{k.k ds v{kka'k ds ijs 
fLFkr gSa] tSlk fd vxys fp= esa n'kkZ;k x;k gSA

thou dks tSlk ge ;gk¡ i`Foh ij tkurs gSa] 
mlds çdV gksus rFkk mlds fodkl ds fy, 
ikuh dks furkUr vko';d ekuk tkrk gSA 

eaxy ds ikuh dk ekufp=% ;g eaxy ds xksy fi.M 
dh feV~Vh dk ekufp= gS tks mlesa fufgr ikuh dh 
ek=k dh fupyh lhek,¡ n'kkZrk gSA bu ek=kvksa ds 
vuqeku ogk¡ gkbMªkstu dh foiqyrk ds vk/kkj ij 
fu/kkZfjr fd, x, gSa] ftls uklk ds eklZ v‚Mslh 
vUrfj{k;ku ds xkek fdj.kksa ds LiSDVªksehVj d{k esa 
mlds U;wVªksu LiSDVªksehVj ?kVd ds }kjk ukik x;k gSA 
ikuh&æO;eku vuqikrksa ds lokZf/kd eku] 30 çfr'kr 
ls vf/kd ls ysdj 60 çfr'kr ls dkQh T;knk rd] 
mlds /kzqoh; {ks=ksa esa vFkkZr mÙkj ;k nf{k.k esa 60 fMxzh 
v{kka'kksa ds ijs fLFkr gSaA vkHkkj % uklkA
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1-2 fogaxe –f"V ls fn[kkbZ nsus okyk uhps 
dk –';
“kqØ dh vis{kk eaxy dks vf/kd okaNuh; 
y{; cukus dk ,d vU; etcwr dkj.k gS fd 
,dckjxh vUrfj{k ;ku ds eaxy dh ,d d{kk 
esa LFkkfir gks tkus ds ckn] bl xzg dh lrg 

dh cukoV vkSj mldh fo'ks"krkvksa ds ckjs esa 
tkudkjh ,df=r djuk dkQh lqfo/kktud  
gksrk gSA 

“kqØ ij cgqr ?kuk ok;qe.My gSA “kqØ dh lrg 
ij mlds ok;qe.My ds dkj.k iM+us okyk ncko] 
i`Foh ds leqæ dh lrg ds ok;qe.Myh; ncko 
ls 90&100 xquk vf/kd gksus dk vuqeku gSA ?kus 
cknyksa dh dbZ ijrsa mldh lrg dks ,d eksVs 
dEcy dh rjg ?ksjs jgrh gSaA vf/kd Å¡pkbZ ij 
ml xzg dh ifjØek djus okys fdlh vUrfj{k 
;ku ij yxs midj.k bl vikjn'khZ vkoj.k esa 
ls >k¡ddj ,d Li"V fogaxe –'; ns[k ugha ns[k 
ldsaxsA fdlh Hkh ifjØek vfHk;ku dh oSKkfud 
lEHkkoukvksa ds ekxZ esa ;g ,d cM+h ck/kk gSA

“kqØ dk ok;qe.My lrg ij mrjus okys 
vUrfj{k ;kuksa ds fy, vuqdwy ugha gSA “kqØ 
ds ok;qe.My esa Hkkjh ek=kvksa esa ekStwn CO2 us 
xzg dks xjekus dk 'kfä'kkyh çHkko ¼xzhugkml 
bQSDV½ iSnk dj fn;kA “kqØ dh lrg ij 
vkSlr rkieku 450 fMxzh lsUVhxzsM gS] tks bls 
lkSj e.My dk lcls xje] ;gk¡ rd fd cq/k 
ls Hkh vf/kd xje] xzg cuk nsrk gSA ogk¡ cgqr 
rkdroj gok,¡ Hkh jgrh gSa tks 300 fdyksehVj 
çfr ?k.Vs ;k mlls Hkh vf/kd xfr ls pyrh gSaA 
muds dkj.k ok;qe.My cgqr mFky&iqFky okyk 
gksrk gSA ,slh dfBu vkSj çfrdwy ifjfLFkfr;ksa 
ds pyrs lrg ij mrjus okys ;kuksa ij yxs 
midj.kksa ds fy, fdlh Hkh vof/k rd mfpr <ax 
ls viuk dke dj lduk cgqr dfBu gksrk gSA

bldh rqyuk esa eaxy] mlds irys /kq¡, tSls 
ok;qe.My esa ls >k¡ddj uhps lrg rd dk iwjk 
–'; ns[k ldus dh lqfo/kk çnku djrk gSA

ç{ksi.k dh le;&f[kM+dh
ç{ksi.k dk le; ,d vR;Ur egÙoiw.kZ fu.kZ; 
gksrk gS tks dbZ dkjdksa ds vk/kkj ij fu/kkZfjr 
gksrk gSA ç{ksi.k dh ,d vkn'kZ rkjh[k og gksrh 
gS tc vUrfj{k ;ku dks mlds fu;ksftr ;k=k 
iFk ij Hkstus ds fy, lcls de ek=k esa çksiSysaV 

eaxy ds xksys dk losZ{k.k djus okyk ¼eklZ Xykscy 
losZ;j½ jkscksV ;qä vUrfj{k ;ku] tks orZeku esa eaxy 
dh ifjØek dj jgk gS] ls fy;k x;k QksVksxzkQA  
xzg dh lrg ij vusd ukfy;k¡ fn[kkbZ ns jgh gSa tks 
i`Foh ij ekStwn çokg ekxksaZ ds gh leku gSaA ;s fu'kku 
vrhr esa eaxy ij ikuh ds çokg dk ifj.kke gks ldrs 
gSaA QksVks vkHkkj % tsih,y] uklk

;wjksfi;u Lisl ,tsalh ds eklZ ,Dlçsl ;ku ij yxs 
gkbZ fjtksY;w'ku LVhfj;ks dSejs ls fy;k x;k eaxy dh 
lrg dk QksVksxzkQA bl rLohj esa] fdlh le; xzg 
dh lrg ij cgus okys ikuh }kjk cukbZ xbZ çokgh 
ukfy;ksa ds lkFk gh] ge dqN [kM~Mksa dks Hkh ns[k ldrs 
gSa tks lEHkor% {kqæ xzgksa ds eaxy ls Vdjkus ds dkj.k 
cus gksaxsA vkHkkj % bZ,l,@Mh,yvkj@,Q;w cfyZu 
¼th- U;wde½
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¼jkdsV dks rhoz xfr ls /kdsyus okyk bZa/ku½ dh 
t:jr gksrh gSA bZa/ku iwjs vfHk;ku ds otu dks 
c<+k nsrk gS vkSj bZa/ku cgqr [kphZyk Hkh gksrk gSA

ç{ksi.k dh fn'kk vfHk;ku dh ykxrksa ij çHkko 
Mkyus okyh ,d egÙoiw.kZ dkjd gksrh gSA ge 
vius Hkksysiu esa lksp ldrs gSa fd cká vUrfj{k 
esa fdlh y{; rd tkus ds fy, lcls l{ke 
rjhdk i`Foh ls jkdsV dks lh/ks bfPNr fn'kk 
esa ç{ksfir dj nsuk gSA ysfdu lh/kh js[kk tSlk 
;k=k iFk ÅtkZ dks [kpZ djus dk cgqr v{ke 
vkSj [kphZyk rjhdk gSA

vUrfj{k ;ku dh iwjh ;k=k esa ls] mlds çkjfEHkd 
pj.kksa esa gh mlds jkdsV dk lokZf/kd bZa/ku [kpZ 
gks tkrk gS] tc ç{ksi.k okgu mBus dh vkSj 
rhoz xfr ls i`Foh ds xq#Rokd"kZ.k {ks= ls fudy 
Hkkxus dh dksf'k'k dj jgk gksrk gSA bl pj.k esa 
dqN fodYiksa dks pqudj cgqr&lk bZa/ku cpk;k 
tk ldrk gSA

1.	i`Foh lw;Z ds pkjksa vksj 1]00]000 fdyksehVj 
çfr ?k.Vk ¼yxHkx 30 fdeh@lsds.M½ dh 
xfr ls pDdj yxk jgh gksrh gSA ;fn ç{ksi.k 
okgu dh xfr dks c<+krs gq, mlh fn'kk esa  
/kdsy fn;k tk, ftlesa i`Foh lw;Z dk pDdj 
yxk jgh gks rks mlls okgu dh xfr esa cM+h 
çkjfEHkd c<+r fey tk,xh ¼oSlh gh tSlh 
c<+r gesa rc feyrh gS] tc ge fdlh pyrs 

gq, okgu esa ls dwnrs gSa vkSj ftlds dkj.k 
ge dqN xfr ls mlh fn'kk esa dqN nwj rd 
nkSM+rs jgrs gSa½A 

2.	i`Foh viuh /kqjh ij if'pe ls iwoZ dh vksj 
?kwerh gSA Hkwe/; js[kk ij] i`Foh dh lrg 
1600 fdyksehVj çfr ?k.Vs dh j¶rkj ls ?kwe 
jgh gksrh gSA Hkwe/; js[kk ij fLFkr fdlh 
ç{ksi.k LFky ls ;fn jkdsV dks iwoZ dh fn'kk 
esa ç{ksfir fd;k tk,] rks i`Foh ds ?kweus dh 
xfr dk ykHk feyus ls ml jkdsV dk osx 
c<+ tkrk gSA

blfy,] i`Foh ds ?kweus ¼fLiu½ dh vkSj lw;Z 
ds pkjksa vksj pDdj yxkus dh mldh fn'kk esa 
gh ç{ksi.k djus ls] ç{ksi.k okgu viuh Å¡pkbZ 
c<+kus ds ç;kl esa bu xfr;ksa dk lokZf/kd ykHk 
ys ldrk gSA

i`Foh dh d{kk

eaxy dh d{kk eaxy dh d{kk

i`Foh dh d{kk

vuqlU/kku midj.k ds ç{ksi.k 
ds le; eaxy dh fLFkfr

vuqlU/kku midj.k ds ç{ksi.k 
ds le; eaxy dh fLFkfr

vuqlU/kku midj.k 
ds igq¡pus ds le; 
eaxy dh fLFkfr

ç{ksi.k dk mfpr volj n'kkZus okyk js[kkfp=

eaxy ij vU; vkd"kZ.k 
eaxy ds xksy fi.M dh /kwy Hkjh vk¡f/k;k¡ % 
mixzg vkSj nwjn'khZ ls fy, x, voyksduksa 
us n'kkZ;k gS fd cM+s iSekus ij pyus okyh  
/kwy Hkjh vk¡f/k;k¡ eaxy ij ckj&ckj ?kVus 
okyh ?kVuk,¡ gSaA os dqN ?k.Vksa esa gh fufeZr 
gks tkrh gSa vkSj dqN fnuksa ds gh Hkhrj iwjs 
xzg ij Nk tkrh gSaA ,dckjxh tc ;s /kwy 
Hkjh vk¡f/k;k¡ cu tkrh gSa] rks fQj xzg dh 
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Tokykeq[kh; ioZr % lkSj e.My esa lcls fo'kky 
ioZr gksus dk xkSjo Hkh eaxy dks gh çkIr gSA 
blds fojkV ioZr ekm.V vksyEil dh pksVh 
dh Å¡pkbZ 22 fdyksehVj gS vkSj vk/kkj dk 
?ksjk 600 fdyksehVj dk gSA ;g i`Foh ds lcls 
Å¡ps ioZr ekm.V ,ojsLV ls rhu xquk cM+k gSA 
eaxy ij cM+h la[;k esa cq> pqds Tokykeq[kh; 
ioZr ekStwn gSa vkSj muesa Hkh ekm.V vksyEil 
lcls Å¡pk gSA eaxy ij vksyEil eksUl uke 
dk ,d <ky Tokykeq[kh ¼'khYM oksYdsuks½ Hkh 
gSA mxzrkiwoZd fi?kyh gqbZ jk[k vkSj ykok 
mxyus ds ctk;] <ky Tokykeq[kh fi?kys gq, 
inkFkZ ds /khjs&/khjs mudh <ykuksa ij uhps cgrs 
gq, te tkus ds dkj.k fufeZr gksrs gSaA

eaxy ds xksy fiaM ij /kwy Hkjh vk¡f/k;k¡

gcy vUrfj{k nwjn'khZ ls fy;k x;k fp=

lrg ds detksj xq#Rokd"kZ.k cy ds dkj.k] 
ml /kwy dks okfil cSBus esa dbZ lIrkg yx 
tkrs gSaA ;g Li"V ugha gS fd cgqr iryk 
ok;qe.My gksus ds ckotwn ;s vk¡f/k;k¡ bruh 
fojkV dSls gks tkrh gSa vkSj dSls brus yEcs 
le; rd eaxy ij cuh jgrh gSaA

fo'kky dSfu;Ul ¼?kkfV;k¡½ % lkSj e.My esa 
lcls cM+h dSfu;u ¼?kkVh½ eaxy ij gh gSA 
eSjhuj oSyh ¼bldk uke eSjhuj 9 vUrfj{k 
;ku ds uke ij iM+k ftlus bl ?kkVh dks 
[kkstk Fkk½ dgykus okyh ;g fo'kky ?kkVh] 
eaxy dh e/; js[kk ds fdukjs&fdukjs pyrh 
gSA ;g yxHkx 4000 fdyksehVj yEch gS 
vFkkZr mruh gh yEch ftruk ,f'k;k  
egk}hi gSA ;g ?kkVh vrhr esa vkbZ ck<+ksa  
ds dbZ 'ks"k fpUg n'kkZrh gS] ftuesa xgjh 
çokg ukfy;k¡ Hkh gSa tks fdlh le; Åij 
dh lrg ls bl [kkbZ esa rsth ls cgdj 
vkus okys ikuh }kjk dkVdj cukbZ xbZ gks 
ldrh gSaA

¼i½ eaxy dh eSjhuj ?kkVh rFkk( ¼ii½ fp=dkj ds 
}kjk n'kkZbZ xbZ eSjhuj ?kkVh % eaxy dh e/; 
js[kk ds fdukjs fn[kus okyk [kkbZ dk {ks= gh 
eSjhuj ?kkVh gS] tks lkSj e.My dh lcls cM+h 
?kkVh gSA vxyk fp= ,d fp=dkj }kjk fpf=r 
eSjhuj ?kkVh dh Nfo gSA vkHkkj % uklkA

eaxy dk ekm.V vksyEil 1 % lkSj e.My dh 
lcls Å¡ph pksVh ekm.V vksyEil eaxy ij gSA 
uklk ds ,d mixzg ls fy;k x;k ;g fp= vc 
cq> pqds bl Tokykeq[kh; ioZr dks utnhd ls 
fn[kkrk gSA vkHkkj % uklk 
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eaxy xzg ifjØek vfHk;ku ds mixzg esa ik¡p 
oSKkfud midj.k yxs gq, gSaA ;s ik¡p midj.k 
rhu ,sls O;kid fo"k; {ks=ksa dk v/;;u djus ds 
fy, gSa ftu lHkh dk lEcU/k eaxy dh tyok;q 
rFkk mldh HkwxHkhZ; lajpuk dks csgrj <ax ls 
le>us ls gSA isyksM ds bu midj.kksa vkSj muds 
oSKkfud mís';ksa dk uhps o.kZu fd;k x;k gSA

1. yheSu ,sYQk QksVksehVj] ftls la{ksi esa 
ySi dgk tkrk gS] esa ,d ,slk lalwpd 
¼fMVSDVj½ gS tks vYVªok;ySV QksVksuksa 
¼ijkcSaxuh çdk'k d.kksa½ dh ekStwnxh dks 
idM+ ldrk gSA bl midj.k esa eaxy ds 
ok;qe.My esa MîwVhfj;e vkSj gkbMªkstu dh 
çpqjrk dk ekStwnk vuqikr ekius dh {kerk 

ç{ksi.k okgu rFkk ys tk;k tkus okyk 
,e-vks-,e- midj.k lewg ¼isyksM½
gj mixzg ;k vUrfj{k ;ku dks okafNr d{kk esa 
/kdsydj ys tkus vkSj LFkkfir djus ds fy, 
,d ç{ksi.k okgu dh vko';drk gksrh gSA 
vkerkSj ij ç{ksi.k okgu ekuo&jfgr jkdsV gksrs 
gSaA eaxy xzg ifjØek vfHk;ku ¼eklZ v‚fcZVj 
fe'ku&,e-vks-,e-½ dks /kzqoh; mixzg ç{ksi.k 
okgu ¼iksyj lSVsykbV y‚ap Oghdy&ih-,l-,y-
oh-½ ds }kjk ç{ksfir fd;k x;kA ih-,l-,y-oh-
esa 'kfä'kkyh bZa/ku ¼çksiSysaV½ Hk.Mkj okys pkj 
vyx&vyx [k.M gksrs gSa] tks mM+ku ds fofHkUu 
pj.kksa esa çTofyr gksdj dke djrs gSaA mixzg 
dks isyksM ¼ys tk;k tkus okyk Hkkj½ dgk tkrk 
gSA ih-,l-,y-oh-esa ;g isyksM jkdsV ds pkSFks 
vkSj vkf[kjh [k.M ls tqM+k jgrk gS ¼fn, x, 
QksVksxzkQ dks ns[ksa½A

mixzg dks ,d Å"ek dop ¼dbZ inkFkksaZ ls 
fufeZr ,d etcwr ijr tks nks v/kZ&Hkkxksa esa 
c¡Vh jgrh gS ftudks ckn esa tksM+ fn;k tkrk gS½ 
ds Hkhrj cUn fd;k tkrk gSA bl Å"ek dop 
esa Hkhrj rki vkSj /ofu dks lks[kus okyh ijrksa 
ds xn~nsuqek iSM yxs jgrs gSaA tc jkdsV vkosx 
gkfly djrk gS rks mlds tks ckgjh Hkkx i`Foh 
ds ok;qe.My ds lh/ks lEidZ esa vkrs gSa] os  
muds vkSj ok;qe.My ds chp ds ?k"kZ.k ds dkj.k 
dbZ gtkj fMxzh ds rkieku rd xje gks tkrs 
gSaA Å"ek dop vojks/k cudj bl ok;qxfrdh; 
rki ¼,sjksMk;usfed ghfVax½ ls mixzg dh j{kk 
djrk gSA

jkdsV dk gj [k.M mldh mM+ku ds nkSjku 
vyx&vyx le; ij çTofyr gksrk gS] iwjk 
tydj pqd tkrk gS vkSj fQj vyx gksdj fxj 
tkrk gSA lcls vkf[kj esa ih-,l-,y-oh-jkdsV ds 
pkSFks [k.M ls og Å"ek dop okyk fgLlk vyx 
gksrk gS ftlds Hkhrj isyksM jgrk gSA ;g vyx 
gksuk lkekU;r;k mM+ku çkjEHk gksus ds 3 feuV 
ds Hkhrj gksrk gS tc jkdsV 130 fdyksehVj dh 
Å¡pkbZ gkfly dj ysrk gSA

ih-,l-,y-oh-&lh 25 dk QksVksxzkQ] ;g og jkdsV 
gS tks eaxy ifjØek vfHk;ku dks ys x;k FkkA bl 
jkdsV dh Å¡pkbZ 45 ehVj gS] O;kl 3 ehVj gS vkSj 
otu yxHkx 300 Vu gSA ;g jkdsV 1500 fdyksxzke 
Hkkj rd ds isyksM dks ft;ksflaØksul v‚fcZV ¼i`Foh ds 
leku xfr ls ?kweus okyh d{kk] tks i`Foh ds lkis{k 
fLFkj jgrh gS½ esa LFkkfir dj ldrk gSA  
© % bljks
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:i] tks ehFksukstsUl dgykrs gSa] viuh 
ikpu dh jlfØ;k ds ifj.kkeLo:i ehFksu 
iSnk djrs gSaA ;fn eaxy dk okrkoj.k Hkh 
lw{ethoksa ds thou dks lgkjk nsrk gS rks 
ogk¡ ij Hkh ehFksu dk ,slk tSfod lzksr 
gksuk lEHko gSA

4.	eaxy ds fy, ,d dyj dSejk % ;g ,d 
2000 x 2000 fiDlsy dk ,sjs ¼ySalksa dh 
“k`a[kyk okyk½ dSejk gS tks] mUgha ÅtkZ 
Lrjksa ij ftu ij lkekU; :i ls euq"; 
dh vk¡[kksa dks phtsa fn[kkbZ nsrh gSa] eaxy 
dh lrg dh gkbZ fjtksY;w'ku okyh rLohjsa 
ys ldrk gSA dSejs ls yh xbZ rLohjksa ls 
ge eaxy dh lrg ij ekStwn vkdkjksa vkSj 
fo'ks"krkvksa dks 25 fdyksehVj dh nwjh rd 
ds iSekus ij ns[k ldrs gSaA

5.	 FkeZy bUÝkjSM besftax LisDVªksehVj % bl 
midj.k dk ç;kstu eaxy dh lrg ij 
ekStwn [kfutksa dk ekufp= cukuk gSA bl 
dke dks ;g ml FkeZy jsfM;s'ku ¼vFkkZr 
Å"ek ds fofdj.k½ dks idM+dj djrk gS] 
ftls lw;Z ds çdk'k ls rih gqbZ eaxy dh 
lrg mRlftZr djrh gSA LisDVªksehVj esa 
ços'k djus okys bUÝkjSM çdk'k dks QksVksu 
ÅtkZvksa ds NksVs&NksVs fgLlksa esa vyx dj 
fn;k tkrk gS vkSj muesa ls gj ÅtkZ ij 
,d fp= fufeZr gksrk gSA

fu"d"kZ 
eaxy xzg dk vuqlU/kku ,d py jgh xkFkk gSA 
tc vki bl ys[k dks i<+ jgs gSa] rc Hkh d{kk  
esa ifjØek djus okys dbZ mixzg vkSj jkscksV 
eaxy dk losZ{k.k dj jgs gSaA os eaxy ds  
ok;qe.My] mldh tyok;q] lrg ds 
mrkj&p<+koksa] vkSj mldh feV~Vh ds la?kVu ds 
ckjs esa foLr`r tkudkjh çnku dj jgs gSa] lkFk 

eaxy ifjØek vfHk;ku dk vUrfj{k ;ku ¼fp= esa og 
lksus dh ijr ls <¡dk gqvk fn[kkbZ ns jgk gS½ ftls 
ih-,l-,y-oh-&lh 25 ds pkSFks [k.M ls tksM+k tkrk gS 
vkSj tks ;gk¡ Å"ek dop ds Hkhrj cUn gksus ds fy, 
rS;kj gSA © % bljks

gksrh gSA ;g eki bldk ,d vuqeku çnku 
djsxk fd eaxy dk ok;qe.My fdruh rsth 
ls {kh.k gks jgk gSA 

2.	ekf'kZ;u ,sDlksLQSfjd U;wVªy dEiksth'ku 
,sukykbtj] tks esudk ¼,e-bZ-,u-lh-,-½ Hkh 
dgykrk gS] ,d ekl ¼nzO;eku½ LisDVªksehVj 
midj.k gS tks eaxy ds ok;qe.My esa 
ekStwn fofHkUu v.kqvksa ds æO;ekuksa dks eki 
ldrk gS vkSj ok;qe.My dh jklk;fud 
lajpuk dk Hkh fo'ys"k.k dj ldrk gSA

3.	eaxy ij ehFksu dh mifLFkfr idM+us okyk 
,d midj.k ¼ehFksu lSalj½ % bls eaxy ds 
ok;qe.My esa ehFksu ds v.kqvksa dh FkksM+h 
&lh Hkh ekStwnxh dh ryk'k djus ds fy, 
yxk;k x;k gSA ;g ,d vjc v.kqvksa esa 
ehFksu ds ,d v.kq ftrus vR;f/kd de 
lkUæ.k Lrj rd ml xSl dh mifLFkfr 
dks Hkh idM+ ldrk gSA eaxy ij ehFksu 
dh ekStwnxh dk çek.k feyuk ml ij 
lw{ethoksa ¼ekbØksc½ ds :i esa thou dh 
mifLFkfr dk ladsr ns ldrk gSA i`Foh ij 
ekStwn ehFksu dk [kklk cM+k fgLlk tSfod 
lzksrksa ls iSnk gqvk gSA dqN lw{e&thou 
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gh os iwjs le; eaxy ij ikuh vkSj lw{ethou 
:iksa dh ekStwnxh dh Hkh [kkst dj jgs gSaA 
flrEcj 2014 ls Hkkjr dk eaxy xzg ifjØek 
vfHk;ku Hkh bl lkewfgd ç;kl esa 'kkfey gks 
x;k gSA

lkSj e.My ds lHkh xzgksa vkSj vU; NksVs fi.Mksa 
esa ls] vHkh ,d i`Foh gh gS ftlus thou dks 
lgkjk fn;k gSA gekjk xzg dSls thou ds fy, 
,d lqjf{kr 'kj.k&LFky ds :i esa fodflr 
gqvk] bldh çfØ;k vHkh Hkh iwjh rjg ugha le>h 

xbZ gSA bldk mÙkj ikus dh ,d lEHkkouk eaxy 
tSls xzgksa dh tk¡p&iM+rky djus esa fn[kkbZ nsrh 
gS] tks fdlh le; thou ds jg ldus yk;d 
lalkj Fks] ij tks /khjs&/khjs ml fLFkfr ls nwj 
pys x,A

eaxy ds ckjs esa vkSj Hkh cgqr dqN i<+us ds fy, 
bl oSclkbV dks ns[ksa %  
http://mars.nasa.gov/allaboutmars/

vUrxZzgh; vfHk;kuksa ds çdkj
vUrxZzgh; vUrfj{k ;ku fuEu rhu esa ls 
fdlh ,d Js.kh ds ;k ,d ls vf/kd Jsf.k;ksa 
ds vUrxZr vkrs gSa % ¼d½ mM+rs gq, ikl ls 
xqtj tkus okys ¼¶ykbZckbZ½ vUrfj{k ;ku] 
¼[k½ d{kk esa pDdj yxkus okys vUrfj{k 
;ku ¼v‚fcZVlZ½] ¼x½ /kjkry ij mrjus okys 
vUrfj{k ;ku ¼ySaMlZ½

¼d½ ¶ykbZckbZ vUrfj{k ;ku % ;s ,sls vfHk;ku 
gksrs gSa ftudk ;k=k iFk mUgsa vUr esa 
y{; xzg ls nwj ys tkrk gSA os dHkh  
Hkh fdlh xzg dh ifjØek d{kk esa dSn 
ugha gks tkrsA mUgsa visf{kr tkudkjh 
,df=r djus dk ,dek= volj rc 
feyrk gS] tc os mu vkdk'kh; fi.Mksa 
ds ikl ls xqtjrs gSa ftuesa vfHk;ku dh 
fnypLih gksrh gSA mudk fo'ks"k ykHk 
;g gS fd mlh vUrfj{k ;ku dks ,d 	
ls vf/kd phtksa ¼xzgksa] pUæekvksa] {kqæ 
xzgksa vkfn½ ds ckjs esa tkudkjh gkfly 
djus ds fy, bLrseky fd;k tk ldrk 
gS] c'krsZ fd vUrfj{k ;ku dk ;k=k iFk 
mls ml fi.M ds ikl rd ys tk,A 
çkjfEHkd vUrxZzgh; vfHk;ku çeq[k :i 
ls ¶ykbZckbZ gh FksA muds dqN mnkgj.k 
gSa % o‚,tj 1]2] eSjhuj 1&10] ik;ksfu;j 
10 ,oa 11A

¼[k½ v‚fcZVlZ % ;s ,sls vUrfj{k ;ku gksrs gSa 
tks xzgksa dh ;k xzgksa ds pUæekvksa dh 
,d ifjØek d{kk esa ços'k djrs gSaA ckn 
ds o"kksaZ ds dbZ eaxy vfHk;ku] tSls fd 
eklZ Xykscy losZ;j] eklZ v‚Mslh vkSj 
esou ¼,e,ohbZ,u½] v‚fcZVlZ dh Js.kh 
esa gh vkrs gSaA bljks dk pUæ;ku rFkk 
eaxy ifjØek vfHk;ku Hkh blh Js.kh esa 
vkrs gSaA

¼x½ ySaMlZ % ;s ,sls vUrfj{k ;ku gksrs gSa 
ftUgsa fdlh xzg dh lrg ij mrjus 
ds fy, mi;qä cuk;k tkrk gSA ySaMlZ 
ij vDlj dSejs yxs jgrs gSa tks lrg 
ds Lrj ij mlds mrkj&p<+koksa vkSj 
vkdkjksa dh rLohjsa ys ldrs gSaA mu  
ij ,sls midj.k Hkh gksrs gSa tks xzg  
dh lrg ls feV~Vh ;k pêku ds uewus 
ysdj mudk ogha fo'ys"k.k djus 
esa l{ke gksrs gSaA ySaMj dk gh ,d 
vfrfjä Lo:i jksoj ¼b/kj&m/kj ?kweus 
okyk midj.k½ gksrk gS] tks okLro esa 
,d jkscksV uqek vUrfj{k ;ku gksrk gS] 
ftldh jpuk b/kj&m/kj ?kwers gq,] xzg 
ds vf/kd cM+s {ks= dk losZ{k.k djus ds 
fy, dh tkrh gSA

	 ySaMlZ dks vkerkSj ij v‚fcZVlZ ls 
mrkjdj lapkfyr fd;k tkrk gSA tqM+ok¡ 
jksolZ] fLifjV rFkk vikpqZfuVh] buds 
mÙke mnkgj.k gSaA 
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eaxy ds vuqlU/kku dk bfrgkl
euq"; ds }kjk eaxy xzg dk vuqlU/kku cgqr 
igys 1960 ds n'kd esa vkjEHk gqvk FkkA 1960 
vkSj 1970 ds chp ds nl lkyksa esa] rc ds 
lksfo;r :l rFkk vesfjdk ds }kjk blds fy, 
12 ç;kl fd, x,A yxkrkj dbZ vlQyrkvksa 
ds ckn] uoEcj 1964 esa vesfjdk dk vUrfj{k 
;ku eSjhuj 4 igyk ,slk ¼¶ykbZckbZ½ vUrfj{k 
;ku Fkk tks lQyrkiwoZd eaxy ds fudV ls 
xqtjkA

1960 – 1970

1970 – 1980

rc ls ,sls vfHk;kuksa dk flyflyk pyrk jgk  
gS] ftuesa ls dqN cgqr lQy vkSj dqN 
fujk'kktud jgs gSaA uhps nh xbZ rkfydk,¡ eaxy 
ds vuqlU/kkuksa ds le;c) flyflys ds bfrgkl 
dks la{ksi esa çLrqr djrh gSaA ¼tkudkjh lkHkkj % 
fdju eksgu] fyfDoM çksiY'ku flLVEl ls.Vj] 
bljks½



76

1980 – 1990

2010 – Till Now1990 – 2000

2000 – 2010
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og D;k ckr Fkh ftlus ts-ch-,l-gkYMsu dks 20oha lnh ds lcls lEekfur oSKkfudksa esa ls 
,d cuk fn;k\ ij lkFk gh] mUgsa Þ, xzsV jkLdy v‚Q lkbalß D;ksa dgk x;k\ foKku dks 
fn, x, muds ;ksxnku D;k gSa vkSj os fdl çdkj ds O;fä Fks\ ;g ys[k gesa 20oha lnh 
ds lcls fnypLi vkSj ikjaxr oSKkfudksa esa ls ,d gLrh ds mYys[kuh; thou ls ifjfpr 
djokrk gSA

ruko Hkjs ekgkSy esa dke djuk
og 1940 dk n'kd FkkA lalkj f}rh; fo'o;q) 
ds ladV esa Q¡lk gqvk FkkA og dksbZ lk/kkj.k 
yM+kbZ ugha FkhA nksuksa vksj fo'kky lsukvksa dk 
lkeuk gfFk;kjksa dh ubZ ih<+h ¼d¡Vhys rkjksa 
ls ysdj] Rofjr xksyksa dh ckfj'k djus okys 
rksi[kkuksa ¼vkfVZyjh½ vkSj ,d feuV esa 600 
xksfy;k¡ cjlkus okyh e'khuxuksa vkfn rd½ ls gks 
jgk FkkA bu lHkh u, gfFk;kjksa us ;q) dh ç—fr 
gh cny nh FkhA lHkh i{kksa ds lSfud ,d&nwljs 
dk o/k dj jgs FksA ;q) ls gks jgk fo/oal 
lH;rk dh cqfu;knksa ds fy, gh [krjk cu x;k 
FkkA gokbZ geys vkSj iuMqfCc;k¡ yM+kbZ dks tSls 
gj ?kj ds njokts rd ys vkbZ FkhaA vkSj bfrgkl 
esa igyh ckj] ejus okys flikfg;ksa ls ukxfjd 
grkgrksa dh la[;k dgha T;knk gks xbZ FkhA

fczVsu rFkk mlds fe= jk"Vªksa dh iuMqfCc;k¡ 
ikuh ds uhps teZu geyksa ds [krjksa dk lkeuk 
dj jgh FkhaA tc dksbZ iuMqCch fdlh ekbu 
¼ck:nh lqjax½ ls Vdjkrh Fkh rks mlesa lokj 
yksxksa ds lkeus Nyk¡x yxkdj ikuh esa dwnus 

ts-ch-,l-gkYMsu
ßfoKku dh ,d egku ^cnek'k* gLrhÞVh- osadVs'oju

Source: Public domain. Image downloaded from 
http://students.washington.edu/gw0/modernsynthes
is/images/haldane.png and converted to JPG

Original uploader was Bunzil at en.wikipedia.

v‚DlQksMZ] ;w-ds- esa 1914 esa ts-ch-,l-gkYMsu

Tkhou
h 
,d
 
oSKkfu

d
 
d
h



78

vkSj fQj rSjdj lrg ij vkus ds vykok dksbZ 
vU; fodYi ugha gksrk FkkA vDlj tc os leqæ 
dh xgjkb;ksa ls Åij mBrs Fks] rks lk¡l ysus 
ds fy, xksrk[kksjh ds midj.k dk bLrseky 
djrs FksA ysfdu xksrk[kksjh ds bu midj.kksa esa 
lc dqN Bhd&Bkd ugha FkkA mudk mi;ksx 
djus okyksa esa ls vusdksa dh dbZ dkj.kksa ls 
ekSr gks tkrh Fkh] ftuesa ukbVªkstu ukjdksfll 
¼ukbVªkstu ds vkaf'kd ncko dk c<+uk½ ls 
ysdj dkcZu MkbZvkDlkbM ls fo"kkä gksuk rd 
'kkfey FksA vkDlhtu oSls rks ekuo thou ds 
fy, vko';d gksrh gS] ijUrq ikuh ds uhps og 
thou ds fy, [krjk cu tkrh gSA xksrk[kksjksa 
dks fo'kq) vkDlhtu dh lk¡l u ysus vkSj 
vkDlhtu ls fo"kkä gksus ds y{k.kksa ¼gkFkksa vkSj 
iSjksa dh m¡xfy;ksa esa >u>ukgV gksuk] ekalisf'k;ksa 
dk QM+duk] NViVkgV ds nkSjs vkuk] csgks'k gks 
tkuk vkSj fQj ekSr½ ds çfr ltx jgus dh 
lykg nh tkrh FkhA

Li"V :i ls vkDlhtu dh fo"kkärk 
¼V‚DlhflVh½] mldks lgu djus dh ekuoh; 
lhekvksa vkSj vkDlhtu VSadksa ds fy, xSlksa ds 
mi;qä feJ.k vkfn igyqvksa dks iwjh rjg ls 
le>s tkus dh t:jr FkhA ,d O;fä dks mu 
'kkjhfjd [krjksa dk lek/kku [kkstus dh ftEesnkjh 
nh xbZ] ftudk lkeuk xksrk[kksjksa vkSj u"V gksrh 
iuMqfCc;ksa ls cp fudyus dh dksf'k'k djus okys 
yksxksa dks djuk iM+rk FkkA ml O;fä us Hkkjh 
ncko okys d{kksa esa fofo/k vuqikrksa ds xSl  
feJ.kksa ds lkFk ços'k djus ds fy, Lo;a dks 
LosPNk ls çLrqr fd;k] rkfd og Þncko ds 
vUrxZr thouß thus ds ekSdksa ij euq"; dh 
lgu'kfä ds lgh&lgh yphysiu vkSj lhekvksa 
dh [kkstchu djus dk ç;kl dj ldsA ;g 
vyx ckr gS fd og bl çfØ;k esa ejrs&ejrs 
cpkA mlus ik;k fd Hkkjh ok;qe.Myh; ncko ij 
fo'kq) vkDlhtu esa lk¡l ysus ds ifj.kkeLo:i 
vkneh 5 feuV ds Hkhrj gh NViVkus yxrk 
gSA mlus ,d ,slk vkn'kZ ukbVªkstu&vkDlhtu 
feJ.k fodflr djus esa enn dh] ftlus 

vkDlhtu dh fo"kkärk vkSj ukbVªkstu 
ukjdksfll ¼xgjkbZ esa xksrk[kksjh djus ds nkSjku 
psruk esa gksus okyk ,d ifjorZu½] nksuksa dk 
tksf[ke de dj fn;kA bu iFk çorZd v/;;uksa 
us u dsoy ;q) ds nkSjku vusd yksxksa dh tku 
cpkbZ] cfYd muls lqjf{kr Ldwck xksrk[kksjh ds 
midj.kksa dk fodkl djus esa Hkh lgk;rk feyh] 
ftlds dkj.k euq";ksa ds fy, leqæ dh xgjkb;ksa 
dh [kkstchu djuk lEHko gks ldkA

ts-ch-,l-gkYMsu }kjk fyf[kr dqN  
egÙoiw.kZ fdrkcsa

1.	MsMkyl( vkSj lkbal ,.M n ¶;wpj 
¼1924½

2.	iksflfcy oYMZl ,.M vnj ,slst

3.	n bubDokfyVh v‚Q eSu ,.M vnj 
,slst ¼1932½

4.	lkbal ,.M n lqijuSpqjy % djLiksaMSal 
fon vuksZYM ywuk ¼1935½] 'khM ,.M  
okMZ] bUdk-

5.	n ekfDlZLV fQyksLQh ,.M n lkbalst 
¼1939½

6.	ek; ÝSaM feLVj yhdh ¼1937½

7.	,sojhfFkax gSt v fgLVªh ¼1951½

¼vfUre nks fdrkcsa bZ&cqDl ds :i esa 
foKku çlkj fMftVy ykbczsjh ls fu%'kqYd 
MkmuyksM ds fy, miyC/k gSaA ns[ksa  
www.vigyanprasar.gov.in½-

cgqeq[kh çfrHkk ds /kuh
;g /kquh O;fä ts-ch-,l- ¼t‚u cMZu lSaMjlu½ 
gkYMsu FksA tks ,d çfl) fczfV'k tsusfVflLV 
¼vkuqokaf'kdh oSKkfud½ rFkk fodklewyd 
¼,oksY;w'kujh½ thofoKkuh vkSj 20oha lnh ds 
egkure oSKkfudksa esa ls ,d gSaA ,d çfrHkk'kkyh 
xf.krK] thofoKkuh] lektoknh] ukfLrd] 
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HkkSfrd inkFkZoknh vkSj foKku dks yksdfç; cukus 
okys Js"B çpkjd gkYMsu dks ,d foy{k.k O;fä 
dh rjg ç'kalk feyhA ekuo Hkk"kk&foKku ls 
ysdj tula[;k vkuqokaf'kdh rd mudk dke 
vkt Hkh v/;srkvksa dh #fp dks txkrk gS vkSj 
mUgsa çsfjr djrk gSA bu foVªks QfVZykbts'ku 
¼VSLV Vîwc cscht½ dk lq>ko nsus okys os igys 
O;fä FksA vusd oSKkfud 'kCn] tSls fd fll] 
VªkUl ¼ikj½] difyax ¼;qXe cukuk½] fjiY'ku 
¼fod"kZ.k½] vkSj MkfoZu ¼fodkl dh bdkbZ ds :i 
esa½ muds }kjk fufeZr fd, x,A os igys O;fä 
Fks ftUgksaus i'kqvksa dh gwcgw çfr—fr fufeZr djus 
dh lEHkkouk dk o.kZu djus ds fy, *Dyksu* 
'kCn dk bLrseky fd;kA bl ckr dh vksj /;ku 
fnykrs gq, fd thok'e bZa/ku ges'kk miyC/k ugha 
jgsaxs] gkbMªkstu dh 'kfä dk mi;ksx djus okys 
uohdj.kh; ÅtkZ ds lzksrksa dk lq>ko nsus okys 
Hkh os igys O;fä FksA

ts-ch-,l-gkYMsu dk tUe v‚DlQksMZ] baXyS.M esa 
5 uoEcj 1892 dks ,d lHkzkUr LdkfV'k ifjokj 
esa gqvk FkkA vius cpiu ds ckjs esa mUgksaus fy[kk 
gS fd] Þcpiu esa esjk ikyu fdlh /keZ  
dh vkLFkkvksa dk vuqlj.k djrs gq, ugha gqvk] 
cfYd ,sls ifjokj esa gqvk tgk¡ vkLFkk dk LFkku 
foKku vkSj n'kZu us ys fy;k FkkA tc eSa yM+dk 
Fkk rc rRdkyhu fpUru rd esjh eqä igq¡p  
Fkh] blfy, vkt eq>s u rks vkbaLVhu cscw> 
yxrs gSa vkSj u gh Ýk;M pkSadkrs gSaA** blfy,] 
vpjt dh ckr ugha fd mUgsa igys bZVu esa vkSj 
ckn esa mPp v/;;u djus ds fy, v‚DlQksMZ 
esa ços'k feyk] tgk¡ ls mUgksaus 1914 esa xf.kr] 
DykflDl ¼xzhd rFkk ySfVu lkfgR;½ vkSj 
n'kZu esa ,e-,- dh mikf/k çkIr dhA 1914 ls 
1919 rd mUgksaus çFke fo'o;q) esa lSfud 
vQlj dh rjg dke fd;kA mlds ckn gkYMsu 
dSfEczt ;wfuoflZVh esa ck;ksdSfeLVªh esa jhMj jgs 
¼1922&32½] fQj yUnu ;wfuoflZVh esa tSusfVDl 
ds çksQslj jgs ¼1933&37½A 1930 esa os j‚;y 
baLVhVîw'ku] yUnu esa Qqysfj;u çksQslj v‚Q 
fQft;ksyksth cusA

mUgksaus xf.kr dk v/;;u fd;k Fkk] ij  
tc mUgksaus 1901 esa es.My ds vkuqokaf'kdh  
fl)kUrksa ds ckjs esa ,d Hkk"k.k lquk rks 
vkuqokaf'kdh ds çfr mudh #fp tkxhA blh 
le; nkSjku es.My ds fu;eksa dks fQj ls  
[kkstk tk jgk Fkk vkSj os MkfoZu ds fodkl ds 
fl)kUr ds foijhr ekus tkrs FksA gkYMsu us  
vkj-,-fQ'kj rFkk lhoSy jkbV ds lkFk feydj 
u dsoy ;g fn[kk;k fd nksuksa fl)kUrksa esa 
rkyesy fcBk;k tk ldrk Fkk] cfYd mUgksaus 
tula[;k vkuqokaf'kdh dk fl)kUr Hkh fodflr 
fd;k] tks vkt Hkh fodkl ds ckjs esa fdlh 
Hkh xEHkhj fpUru dk vk/kkj gksrk gSA 1912 esa 
mUgksaus vkuqokaf'kdh lEcU/k ¼tSusfVd fyadst½ ij 
viuk igyk 'kks/ki= çdkf'kr fd;k] vkSj mlds 
ckn gheksfQfy;k ¼vfr jälzko½ rFkk dyj 
Cykb.MuSl ¼jax va/krk½ dh vkuqokaf'kdh ij 'kks/k 
fd;kA mudh fdrkc *n dktst v‚Q ,oksY;w'ku^ 
tula[;k vkuqokaf'kdh ds {ks= esa ,d ,sfrgkfld 
;ksxnku FkhA foKku dh vusd çFke miyfC/k;ksa 
esa] mUgksaus vkuqokaf'kdh bdkbZ ds thojlk;u'kkL= 
¼ck;ksdSfeLVªh v‚Q thu ,sD'ku½ rFkk ,Utkbe 
vfHkfØ;kvksa ds vkuqokaf'kd fu;a=.k dh [kkstchu 
dh] thUl ds fy, ifjorZu njksa dh x.kuk  
dh] ekuoh; ØksekslksEl ds fy, fyadst eSIl  
¼lEcU/k ekufp=ksa½ dk fuekZ.k fd;k vkSj  
fojklr ds fofHkUu rjhdksa dks le>us ds fy, 
ekuoh; oa'kkofy;ksa dk fo'ys"k.k fd;kA dSfEczt 
esa jgrs gq, ¼1922&33½ mUgksaus çk—frd pquko 
¼uSpqjy flysD'ku½ dk ,d xf.krh; çfr:i 
fufeZr fd;kA

mUgksaus ,Utkbeksa ds vius v/;;u ds vk/kkj 
ij] rFkk dqN 'kkunkj xf.kr dk mi;ksx djrs 
gq, ,Utkbe vfHkfØ;kvksa dh njksa dh x.kuk 
dh vkSj ¼th-bZ-fczXl ds lkFk feydj½ ;g 
fn[kk;k fd ,Utkbe dh vfHkfØ;k,¡ Å"ekxfrdh 
¼FkeksZMk;usfeDl½ ds fu;eksa dk ikyu djrh  
gSaA jä dh {kkjh;rk ¼,YdsfyfuVh½ ij fd;k 
x;k gkYMsu dk dk;Z vc ikB~;iqLrdksa esa  
vk/kkjHkwr lkexzh cu x;k gSA gkYMsu rFkk 
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,-vkbZ-vksisfju us vyx&vyx 
Lora= :i ls] vkfndky ds 
iwoZ&tSfod vkDlhtu jfgr 
¼çh&ck;ksfVd ,susjksfcd½ 
okrkoj.k esa thou dh mRifÙk 
dh ,d lEHkkfor çfØ;k Hkh 
çLrqr dhA

lektoknh
gkYMsu dsoy ,d 'kkunkj 
oSKkfud gh ugha Fks] cfYd 
mudh xgjh ekuorkoknh 
çfrc)rk,¡ Hkh FkhaA ,d 
d#.kkoku ekuo dY;k.k ds 
vkdka{kh O;fä dh rjg os pkjksa vksj c<+rh 
csjkstxkjh] foiUurk vkSj xUnxh ns[kdj csgn 
fpfUrr gksrs FksA çFke fo'o;q) ds nkSjku os ,d 
lektoknh cu x,A 1930 ds n'kd esa mUgksaus 
Oyknhehj ysfuu dh jpukvksa dks i<+uk vkjEHk 
fd;k vkSj os ekDlZokn ds leFkZd cu x, rFkk 
1942 esa fczfV'k dE;qfuLV ikVhZ ds lnL; gks 
x,A mudh jpuk *n ekfDlZLV fQyksLQh ,.M n 
lkbalst ¼1938½* rFkk ,axYl dh ÞMk;ysfDVDl 
v‚Q uspjß ds v¡xzsth laLdj.k ds fy, fy[kh 
xbZ mudh çLrkouk dks mR—"V fpUru ekuk 
tkrk gSA gkYMsu us fy[kk fd Þ;fn MkfoZuokn 
ds ckjs esa mudh ¼,axYl dh½ fVIif.k;k¡ O;kid 
:i ls fofnr gksrha rks de ls de eSa rks cgqr 
ls Hkzked lkspfopkj ls cp tkrkA** mUgksaus 1950 
ds n'kd esa ikVhZ NksM+ nh] ysfdu ekDlZoknh 
n'kZu dks thou Hkj viuk, j[kkA

gkYMsu foKku rFkk oSKkfudksa dh lkekftd 
ftEesnkjh ij cgqr tksj nsrs FksA mudk rdZ Fkk 
fd foKku dks lk/kkj.k yksxksa dh le> esa vkus 
yk;d <ax ls çLrqr djuk ,d oSKkfud dk 
drZO; gSA mUgksaus vke yksxksa ds fy, foKku dh 
ljy O;k[;k djus okys vusd fucU/k fy[ksA 
okeiUFkh if=dk ^Msyh odZj* ds lEiknd e.My 
ds v/;{k dk in Lohdkj djds] mUgksaus mlesa 
oSKkfud fo"k;ksa ij] mudh tfVy vo/kkj.kkvksa 

dks Li"Vrk vkSj fouksn ds lkFk 
le>krs gq, vkSj lkFk gh vDlj 
jktuhfrd fVIif.k;k¡ Hkh djrs 
gq,] 300 ls Hkh vf/kd ys[k 
fy[ksA

muds dqN yksdfç; fucU/k 
^iksflfcy oYMZl* ¼1927½ uked 
laxzg esa çdkf'kr gq,A ,d 
fucU/k *v‚u chbax oUl vksu 
jSfcV ¼Lo;a viuk [kjxks'k gksus 
ds ckjs esa½*] esa os ç;ksx'kkyk 
esa [kqn ij fd, x, çk;ksfxd 
ijh{k.kksa ds vuqHkoksa dk o.kZu 
djrs gSaA xf.kr ls feyus 

okyh Li"Vrk ds ckjs esa mudk dguk Fkk fd] 
Þ,d vkSal chtxf.kr ,d Vu 'kkfCnd rdZ ds 
cjkcj gSA** ,d vU; LFkku ij ¼QSDV ,.M 
QsFk½ mUgksaus fy[kk fd] ÞoSKkfud dh rjg esjk 
dk;Z ukfLrdrkoknh gSA ;g dgus dk eryc gS 
fd tc eSa fdlh ç;ksx dks fufeZr djrk gw¡] rks 
eSa ekudj pyrk gw¡ fd dksbZ bZ'oj] nsonwr ;k 
'kSrku mldh çxfr esa gLr{ksi ugha djsxk vkSj 
eq>s vius is'ksoj dk;ksaZ esa tSlh Hkh lQyrk  
feyh gS] mlls esjh ;g ekU;rk tk;t lkfcr 
gqbZ gSA blfy,] lalkj ds fØ;kdyki ds lEcU/k 
esa Hkh ;fn eSa ukfLrdokn dks u ekuw¡ rks eSa  
ckSf)d :i ls csbZeku gksÅ¡xkA** mudk rdZ Fkk 
fd] Þ/kkfeZd feFkdksa ds f[kykQ eq[; vkifÙk 
;g gS fd ,d ckj fufeZr gks tkus ds ckn mUgsa 
u"V djuk cgqr dfBu gksrk gSA jlk;u'kkL= 
dks çnkgu ¼¶yksftLVu½ fl)kUr dk Hkwr ml 
rjg ugha lrkrk tSls fd bZlkb;r dks ,sls 
bZ'oj dh vo/kkj.kk lrkrh gS tks [kwu ls luh 
cfy;ksa ds fy, ykykf;r jgrk gS----jlk;u'kkL=h 
ekurs gSa fd tc dksbZ jklk;fud vfHkfØ;k gksrh 
gS] rks vfHkdkjdksa dk Hkkj ugha cnyrkA ;fn 
;g cgqr djhch <ax ls lgh u gks rks vf/kdka'k 
jklk;fud fl)kUr vFkZghu gksxkA ysfdu bls 
xyr fl) djus ds fy, fujUrj ç;ksx fd, tk 
jgs gSaA tkfgj gS fd bls lgh lkfcr ugha fd;k 
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tk ldrk] D;ksafd ge fdruh gh 'kq)rk vkSj 
ckjhdh ls rkSysa] fQj Hkh blesa =qfV bruh T;knk 
NksVh gks ldrh gS fd ge mldk voyksdu ugha 
dj ldrsA jlk;u'kkL=h rc Hkh ,sls ç;ksxksa dk 
Lokxr djrs gSa vkSj mUgsa vifo= ;k ;gk¡ rd 
fd fujZFkd Hkh ugha ekursA**

lgh vkdkj
gkYMsu ds lcls vf/kd ljkgs x, fucU/kksa esa ls 
,d gS *v‚u chbax n jkbV lkbt ¼lgh vkdkj 
dk gksus ij½* tks 1928 esa çdkf'kr gqvkA mlesa 
os iwNrs gSa fd pwgs NksVs D;ksa gksrs gSa vkSj Ogsysa 
cM+h D;ksa gksrh gSa\ fQj vkSj Hkh O;kid ç'u 
djrs gq, os iwNrs gSa fd D;k vkdkj egt ,d 
la;ksx gksrk gS] ;k mldk dksbZ Bhd dkj.k 
gksrk gS\ Þvki fdlh [knku dh uhps tkus okyh 
1000 QqV xgjh [kkbZ esa ,d pwgs dks fxjk ldrs 
gSaA ryh esa igq¡pus ij mls gYdk&lk >Vdk 
yxrk gS vkSj fQj og mBdj py nsrk gSA 
gkyk¡fd pwgk fdlh bekjr dh 11oha eafty ls 
Hkh lqjf{kr uhps fxj ldrk gS] ij og fxjus ij 
'kk;n ej tk,xk( ,d vkneh ej tkrk gS vkSj 
,d ?kksM+k fNrjk tkrk gSAß dksbZ fo'kkydk; 
dhV D;ksa ugha gksrs\ mUgksaus fy[kk fd] ßdhVksa 
ds QsQM+s ugha gksrsA mlds ctk;] muds 'kjhj 
esa Nsnksa vkSj ufydkvksa dh ,slh O;oLFkk gksrh 
gS tks vkDlhtu dks muds 'kjhj ds Hkhrj dh 
dksf'kdkvksa rd igq¡pus nsrh gSA ysfdu ;g 
fuf"Ø; 'olu O;oLFkk vktdy ds dhVksa ds 
vkdkj ls cM+s fdlh Hkh tho ds fy, dke ugha 
djrhA dhV yxHkx mrus cM+s gks pqds gSa ftrus 
os gks ldrs gSa] vkSj ge cxSj bl Mj ds lks 
ldrs gSa fd dksbZ nks lkS ikSaM otuh phaVh fdlh 
fnu njoktk rksM+rs gq, Hkhrj vk tk,xhA** 
gkYMsu ds 'kCnksa esa] ÞcM+s vkdkj ds i'kq NksVs 
vkdkj dss i'kqvksa ls blfy, T;knk cM+s ugha gksrs 
D;ksafd os T;knk tfVy gksrs gSaA os T;knk tfVy 
blfy, gksrs gSa fd os T;knk cM+s gksrs gSaA** vkxs 
pydj gkYMsu le>krs gSa fd fpfM+;ksa dk vkdkj 
mruk D;ksa gksrk gS ftruk og gksrk gS] D;ksa NksVs 

tkuoj cQZ tes gq, B.Ms {ks=ksa esa ugha jg ldrs 
vkSj D;ksa cM+s tkuojksa dh fo'kky vk¡[ksa ugha 
gksrhaA bl fdrkc esa fn, x, muds mnkgj.k 
oxZ&?ku fu;e ¼LDok;j&D;wc y‚ ½ ij vk/kkfjr 
gSa] gkyk¡fd os bl 'kCnkoyh dk bLrseky ugha 
djrsA 

thou vkSj e`R;q nksuksa foKku ds fy, 
1957 esa] 65 o"kZ dh vk;q esa gkYMsu rFkk mudh 
iRuh gSysu Lijos ¼tks Lo;a Hkh ,d mR—"V 
vkuqokaf'kdh oSKkfud Fkha½] v¡xzst&Ýkalhlh 
lsukvksa }kjk Lost ugj ij fd, x, lkezkT;oknh 
geys ls brus fo{kqC/k gq, fd mlds fojks/k esa 
os Hkkjr vkdj cl x,A ;gk¡ vkjEHk esa ih-lh-
egkyuksfcl ds vkea=.k dks Lohdkj djrs gq,] os 
bf.M;u LVSfVLVhdy baLVhVîwV ¼vkbZ-,l-vkbZ-½] 
dydÙkk ls tqM+ x,A ckn esa mUgksaus Hkqous'oj 
esa ,d baLVhVîwV Q‚j ck;ksyksth ,.M tSusfVDl 
dh LFkkiuk dhA gkYMsu dks Hkkjrh; laL—fr 
dh xgjh le> Fkh vkSj os Hkkjrh; n'kZu ds 
Hkh xgjs v/;srk FksA mUgsa laL—r dk Hkh vPNk 
Kku FkkA vçSy 1961 esa os Hkkjrh; ukxfjd 
cu x,A Lora= Hkkjr ls viuh igpku tksM+rs 

xSyhfy;ks us viuh fdrkc] ^Mk;ykx 
dUlfuaZx Vw U;w lkbalst ¼nks u, foKkuksa ds 
ckjs esa laokn½*] esa bl vksj /;ku fnyk;k 
gS vkSj le>k;k gS fd oLrqvksa dk euekuk 
vkdkj ugha gks ldrkA tc ,d oLrq ds 
vkdkj dks cM+k fd;k tkrk gS] rc mldk 
{ks=Qy vkdkj ds xq.kd ds oxZ ls gh c<+rk 
gS] tcfd mldk vk;ru ml xq.kd ds ?ku 
ls c<+rk gSA bl çdkj mnkgj.k ds fy,] 
;fn gekjs ikl nks ,sls ?ku v rFkk c gSa] 
fd ?ku c dk gj fdukjk ¼lkbM½ ?ku v 
ds lEcfU/kr fdukjs ls nl xquk cM+k gS rks 
tgk¡ c dh lrg dk {ks=Qy v dh lrg 
ds {ks=Qy dk dsoy 100 xquk gksxk] ogha 
mldk vk;ru , ds vk;ru ls 1000 xquk 
gksxkA
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gq,] os vUrjkZ"Vªh; xksf"B;ksa esa dqjrk&ik;tkek 
igudj tkrs Fks vkSj lalkj Hkj ds oSKkfudksa 
dks fodkl'khy ns'kksa ds lkFk dke djus ds fy, 
vkeaf=r djrs FksA

thou dh gh rjg] mUgksaus viuh e`R;q dk lkeuk 
Hkh fouksn vkSj cgknqjh ds lkFk fd;kA mUgksaus 
fy[kk fd] ÞeSa ç—fr dk ,d fgLlk gw¡ vkSj 
vkdk'kh; fctyh dh ped ls ysdj ioZrksa dh 
“k`a[kyk rd] reke vU; çk—frd phtksa dh rjg 
eSa Hkh vius le; rd jgw¡xk vkSj fQj lekIr gks 
tkÅ¡xkA ;g vkus okyh ?kVuk eq>s fpfUrr ugha 
djrh] D;ksafd tc eSa e:¡xk rc Hkh esjk dqN 
dke rks ugha ejsxkA** dSalj ls xzLr] vLirky 
ds vius fcLrj ij iM+s gq, mUgksaus ,d tcnZLr 
fouksniw.kZ dfork fy[kh] tks mudh vlk/; 
chekjh dk gh etkd mM+krh FkhA fgUnh esa mldk 
x| :ikUrj bl çdkj gS % 

Þ--- eSa tkurk gw¡ fd dSalj vDlj ekjrk gS]

ysfdu ;g rks dkjsa vkSj uhan dh xksfy;k¡ Hkh 
djrh gSa

vkSj ;g bruh rdyhQ nsrk gS fd vkneh dks 

ilhuk vk tk, 

ysfdu ,slk rks [kjkc nk¡r vkSj fcuk pqds dtsZ 
Hkh djrs gSa

eq>s Hkjkslk gS fd g¡lh dh FkksM+h [kqjkd

vDlj vkneh ds bykt dks xfr nsrh gS

blfy, pyks ge ejht vius cl Hkj ogh djsa

vkSj gesa vPNk djus esa 'kY;&fpfdRldksa dh 
enn djsaAß

fnlEcj 1] 1964 dks mudk nsgkUr gks x;kA 
mudh olh;r ds vuqlkj mudk 'kjhj “kks/k 
,oa f“k{k.k ds fy, jaxkjk;k esfMdy dkyst] 
dkdhukMk Hkst fn;k x;kA gkYMsu us viuh 
olh;r esa fy[kk fd] Þesjk 'kjhj esjs thoudky 
esa nksuksa dk;ksaZ ds fy, mi;ksx fd;k x;kA esjh 
e`R;q ds ckn esjk vfLrRo jgs ;k u jgs] esjs fy, 
'kjhj dk fQj dksbZ mi;ksx ugha jg tk,xkA 
vr% esjh bPNk gS fd og nwljksa ds }kjk mi;ksx 
fd;k tk,A** fjpMZ feyuj us Bhd gh dgk fd] 
Þts-ch-,l-gkYMsu foKku dh lcls egku *cnek'k* 
gfLr;ksa esa ls ,d] Lora=] rh[ks] es/kkoh] fouksnh 
vkSj iwjh rjg ls vuks[ks O;fä FksAß

Vh-oh-osadVs'oju foKku çlkj] fMikVZesaV v‚Q lkbal ,.M VSDuksyksth] ubZ 
fnYyh esa dk;Zjr oSKkfud gSaA mUgsa 25 yksdfç; foKku iqLrdsa rFkk 300 
foKku ys[k fy[kus dk Js; tkrk gSA os foKku ds Vhoh dk;ZØeksa dks lapkfyr 
djrs gSa] çf'k{k.k dk;ZØeksa ds lzksr O;fä gSa vkSj if=dkvksa ds fy, Hkh fy[krs 
gSaA mudh 'kks/k dh #fp;ksa esa rfey esa yksdfç; foKku dk bfrgkl vkSj fo'ks"k 
:i ls vk/kqfud Hkkjrh; [kxksy'kkL=h fpUrkef.k j?kqukFkkpkjh 'kkfey gSaA os 
dgrs gSa fd] ^^os HkkX;'kkyh gSa fd muds vuqjkx dk {ks= gh mudk O;olk; gS 
& os fdrkcsa i<+ ldrs gSa] fQYesa ns[k ldrs gSa vkSj fo|kfFkZ;ksa rFkk f'k{kdksa ls 
laokn dj ldrs gSa & vkSj mls ^dke* dg ldrs gSa rFkk mlds fy, osru ik 
ldrs gSaA^^ mUgsa ;k=k djuk] dukZVd laxhr lquuk vkSj vuks[ks O;atu cukuk 
vPNk yxrk gSA mudk ,d xqIr nqxqZ.k xqIrpjh ds jksekap ls Hkjs tklwlh 
miU;kl i<+uk gSA muls tvv123@gmail.com ij lEidZ fd;k tk ldrk gSA 
vuqokn % Hkjr f=ikBh
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Kku ds fdlh Hkh fo"k; ds ckjs esa 
mRlqdrk] çsj.kk vkSj ,d cqfu;knh 
le> fufeZr djuk ges'kk ,d 

pqukSrh gksrh gSA bl gsrq fo'ks"k :i ls cuk, x, 
midj.kksa ds ek/;e ls çkS|ksfxdh & dEI;wVj 
,uhes'kUl vkSj çn'kZuksa & dk bLrseky djuk 
vktdy ,d yksdfç; pyu gSA ;g pyu] 
fo|kfFkZ;ksa ds de mez ls gh tulapkj ek/;eksa 
vkSj baVjusV ds lEidZ esa vkus ls muesa mits 
gj pht ls ifjfpr gksus vkSj tYnh gh Åc tkus 
ds ,glkl ls mUgsa fudkyus dk ç;kl djrk 
gSA vc ;g Hkkjr esa gekjs vius Ldwyksa esa Hkh 
viuk;k tkus yxk gSA 

blesa dksbZ 'kd ugha fd lh[kus ds jkspd vuqHko 
fufeZr djus esa çkS|ksfxdh dh viuh mi;ksfxrk 
gSA ysfdu ;g ys[k rks lcls çkphu çkS|ksfxdh 
& ltho ¼vFkkZr —f=e ;k vkHkklh ugha½ 

D;k Nk;k,¡ iwjh rjg ls v¡/kdkje; gksrh gSa\ D;k dqN Nk;k,¡ vU; Nk;kvksa ls T;knk  
v¡/kdkje; gksrh gSa\ ,d eksckby Qksu ds dSejs rFkk euq"; dh vk¡[k esa D;k pht leku 
gksrh gS\ D;k dksbZ çk—frd fiu&gksy ¼NksVs ls Nsn okyk½ dSejk gksrk gS\ ;fn ge pkgrs 
gSa fd gesa viuk nkfguk gkFk oSlk gh fn[kkbZ ns tSlk og nwljksa dks fn[krk gS] rks gesa 
fdrus niZ.kksa dh t:jr gksrh gS\ bl ys[k esa ys[kd us dbZ ,sls ljy rjhdksa dh [kkst 
dh gS ftuds }kjk Nk;kvksa vkSj çfrfcEcksa dk mi;ksx djrs gq,] çdk'k ds f'k{k.k esa nSfud 
thou ds voyksduksa dks vo/kkj.kkvksa ls tksM+k tk ldrk gSA

voyksdu & ds ckjs esa gSA lh/ks ljy  
voyksduksa dk ç;kstu] nwljs derj fodYiksa 
dh rjg rc bLrseky fd;k tkuk ugha gS tc 
baVjusV ij v‚uykbu ds ;k ç;ksx'kkyk ds 
lalk/kuksa dk vHkko gksA og rks mu fo|kfFkZ;ksa  
ds fy, Hkh ewY;oku gS ftudh vkHkklh  
lalk/kuksa rd igq¡p gS] D;ksafd vUrr% foKku 
okLrfod lalkj ds ckjs esa gksrk gSA çR;{k] Lo;a 
fd, x, vuqHko mu vf/kd vewrZ vo/kkj.kkvksa 
vkSj fo"k;ksa ls fo|kFkhZ dks tqM+us esa enn djrs 
gSa] ftUgsa ckn ds o"kksaZ esa Ldwy foKku ds vUrxZr 
i<+uk t:jh gksrk gSA ,sls thoUr tqM+ko ds 
fcuk mu fo|kfFkZ;ksa dks Hkh tks ekStwnk Ldwyh 
O;oLFkkvksa esa vPNk çn'kZu djrs gSa] tks dqN 
os fdrkcksa vkSj O;k[;kuksa ls lh[krs gSa mls ubZ 
ifjfLFkfr;ksa esa mi;ksx djuk dfBu ekywe iM+ 
ldrk gSA ;gk¡ rd fd ;fn dksbZ fl)kUr igys 

çdk'k dk  
voyksdu djuk%  
Nk;k,¡ vkSj çfrfcEc

jktkjke fuR;kuUn

foKku
 
d
h 
iz;ksx

’kky
k
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lh[krk gS] rc Hkh mls O;ogkj esa ykxw gksrs gq, 
ns[kus vkSj voyksduksa dk bLrseky djrs gq, 
mlls lEcU/k tksM+us ds }kjk mldh csgrj le> 
cukus esa mls enn feyrh gSA ;gk¡ lq>k, x, 
voyksdu dsoy ek/;fed Ldwyksa ds fo|kfFkZ;ksa 
ds fy, gh ugha gSa] cfYd os mu lHkh ds fy, 
gSa] ftuesa f'k{kd Hkh 'kkfey gSa] ftUgksaus mUgsa 
vktekdj ugha ns[kk gS!

Ldwy ds foKku ikB~;Øe esa çdk'k dk fo"k; 
dkQh tYnh vk tkrk gSA ;g LokHkkfod Hkh gS 
D;ksafd –f"V gekjh lcls 'kfä'kkyh bfUæ;ksa esa 
ls ,d gSA f'k{kdksa ds fy, çdk'k dk v/;kiu] 
mls ,sls voyksduksa ls tksM+rs gq, fo|kfFkZ;ksa esa 
mRlkg txkus dk volj çnku djrk gS ftUgsa 
fo|kFkhZ Lo;a dj ldrs gSa vkSj muds ckjs esa 
fopkj dj ldrs gSaA ;g ys[k çdk'k ds nks 
cqfu;knh fo"k;&çlaxksa] Nk;kvksa rFkk çfrfcEcksa 
dh O;k[;k djrk gSA ;s çlax lHkh ikB~;iqLrdksa 
esa gksrs gSaA muesa vkerkSj ij fdj.kksa dks n'kkZus 
okys js[kkfp= gksrs gSa tks çdk'k dk mlds lzksr 
ls lh/kh js[kkvksa esa ;k=k djuk fn[kkrs gSaA ;g 
rHkh ,d vkHkklh ;k —f=e vuqHko cu tkrk gS 
& D;ksafd fo|kFkhZ ges'kk ,sls fp=ksa dk lEcU/k 
mlls ugha tksM+ ikrs tks os okLro esa ns[krs 
gSa] ijUrq os ;g tkurs gSa fd ijh{kkvksa vkSj 
lk{kkRdkjksa es mu js[kkfp=ksa dks fQj ls cukuk 
t:jh gksrk gSA

Nk;k,¡ % iwjh rjg v¡/kdkje; ugha gksrha!
fdlh oLrq ¼eku yhft, fd ,d MLVj½ dh 
Nk;k ds ckjs esa lkspus dk ,d rjhdk gS ;g 
dYiuk djuk fd ,d NksVk tho] tSls fd ,d 
phaVh] nhoky ij cSBk gSA vc lw;Z] MLVj vkSj 
phaVh dh fLFkfr;ksa dks le>us ds fy, ;gk¡ fn, 
x, fp= dks ns[ksaA ge iwN ldrs gSa fd ;fn 
og phaVh lw;Z rFkk MLVj ds lkis{k vyx&vyx 
LFkkuksa ij fLFkr gksrh rks og D;k ns[krhA ;fn 
nhokj ij dksbZ fcUnq dkyk gS] rks bldk eryc 
gS fd ogk¡ cSBh gqbZ phaVh ds fy, lw;Z ds çdk'k 

dks oLrq }kjk iwjh rjg jksd fn;k x;k gSA ij 
tc ge nhokj ij ds bl fcUnq ls nwj gVrs 
gSa] rks ge xkSj djrs gSa fd MLVj dh Nk;k 
dh fdukjh rh[kh ugha gSA ;g voyksdu ml 
çk—frd ?kVuk dk mnkgj.k gS] ftls iSuEcjk 
¼miNk;k½ dgrs gSaA *iSuEcjk* cl ,d uke gS! 
D;k ;g dguk csgrj ugha gksxk fd tc phaVh 
nhokj ij jsaxrh gqbZ MLVj dh Nk;k ds fdukjs 
ls vkxs fudyrh gS] rks og ml {ks= ls fudyrh 
gS tgk¡ lw;Z iwjh rjg ckf/kr gS] vkSj ,sls {ks= esa 
vk tkrh gS tgk¡ og vkaf'kd :i ls ckf/kr gS 
¼iSuEcjk½A vUr esa og ,sls {ks= esa pyh tkrh gS 
tgk¡ ls og iwjs lw;Z dks ns[k ldrh gS\ ¼,slh 
fdlh okLrfod Nk;k ds vUnj tkdj gVrs  
gq, fudyus vkSj lpeqp esa [kqn lwjt dks  
lh/ks ns[kus ds ctk;] bldh dYiuk djuk gh 
cqf)ekuh gksxh] D;ksafd lw;Z dks lh/ks ns[kuk vk¡[k 
dks uqdlku igq¡pk ldrk gSA½

C

B

A

fp= 1 % ;gk¡ ck,¡ rjQ dh ihyh js[kk lw;Z dks 
fu:fir djrh gSA nhokj ij C fLFkfr esa phaVh lw;Z 
ds fdlh Hkh Hkkx dks ugha ns[k ldrhA fLFkfr A ij 
phaVh iwjs lw;Z dks ns[k ldrh gSA ysfdu fLFkfr B 
ij phaVh vkaf'kd :i ls lw;Z dks ns[k ldrh gSA og 
lcls v¡/ksjs fgLls vkSj iwjh rjg çdkf'kr fgLls ds 
chp esa iM+rk gSA ;g Nk;k dk /kq¡/kyk fdukjk gSA

C

B

A
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fp= 2 % nks isfUlyksa dh Nk;kvksa dk vksojySiA tc 
gVkbZ tkus okyh isfUly ckbZa vksj fLFkfr 1 ij] ;k 
fLFkfr 3 ij gksrh gS] rks LFkku A ij cSBh phaVh lw;Z 
ds T;knk cM+s fgLls dks <¡dk gqvk ns[krh gSA ysfdu 
tc og isfUly fLFkfr 2 ij gksrh gS rks isfUlysa 
,d&nwljs dks <¡d ysrh gSa vkSj mls lw;Z dk vf/kd 
fgLlk fn[kkbZ nsrk gSA ;g fLFkfr A ij] tgk¡ Nk;kvksa 
dk vksojySi gksrk gS] gksus okyh çdk'k esa o`f) dks 
le>krk gSA

vxyk ç;ksx rks oSKkfudksa dks Hkh vpjt esa Mky 
nsrk gSA nksigj ds utnhd] lw;Z dh jks'kuh esa 
nks isfUlyksa dks bl rjg idM+dj j[ksa fd mudh 
Nk;k tehu ij isfUlyksa ls ,d ehVj ls  
vf/kd nwj iM+sA vc ,d isfUly dks nwljh ds 
Åij ykdj] ge mudh Nk;kvksa dks ,d ds Åij 
nwljh] bl rjg p<+k ldrs gSa] vkSj fQj isfUlyksa 
dh fLFkfr cnydj Nk;kvksa dks vyx Hkh dj 
ldrs gSaA fofLer djus okyh ckr ;g gS fd] 
,d&nwljs ij iwjh p<+us ¼vksojySi½ ds Bhd igys 
vkSj ckn esa Nk;k T;knk xgjh gksrh gS vkSj iwjk 
vksojySi gksus ij tSls mlesa FkksM+h jks'kuh vkus 
ls og gYdh gks tkrh gS! ge isfUlyksa dks vkil 
esa dkVrs gq, ¼Økl dk fu'kku cukrs gq,½ Hkh j[k 
ldrs gSa] rc Nk;k dk lcls xgjk fgLlk muds 
dkVus dh txg ij ugha gksrk cfYd mlds nksuksa 
vksj gksrk gSA bls fp= 2 esa] tehu ij cSBh gqbZ 
,d phaVh ds –f"Vdks.k ls le>k;k x;k gSA bl 
çdkj ;g Nk;kvksa ds ckjs esa fopkj djus dk ,d 
mi;ksxh rjhdk gS!

Nk;kvksa ds chp esa D;k gksrk gS\
vc ge Nk;k ds foijhr ,d ?kVuk dks ns[ksaA 
tc çdk'k ,d xÙks ds VqdM+s esa fd, x, Nsn 
esa ls xqtjrk gS] rks gesa Nk;k ds Hkhrj ,d 
pednkj çdkf'kr {ks= feyrk gSA ;fn ge 
oxkZdkj Nsn djsa rks ge ,d oxkZdkj pednkj 
{ks= ns[kus dh] ,d f=Hkqtkdkj Nsn ls ,slk 
f=Hkqtkdkj {ks= ns[kus dh bR;kfn vis{kk djrs 
gSA vkSj ;gh gedks fn[krk Hkh gS tc ge xÙks  
ds VqdM+s dks nhokj ds ikl j[krs gSaA tc Nsn 
NksVk gksrk gS ¼eku yhft, 3 feyhehVj ds 
vkdkj dk½ rks tc ge nhokj ls dkMZcksMZ dks 
nwj gVkrs gSa rks ,d etsnkj ?kVuk ?kVrh gSA 
yxHkx vk/kk ehVj dh nwjh ij] çdk'k dk VqdM+k 
vf/kd xksykdkj fn[kkbZ nsus yxrk gS( yxHkx 
,d ehVj dh nwjh ij ge yxHkx o`Ùkkdj pdrh 
tSlk {ks= ns[krs gS] Hkys gh Nsn f=Hkqt ds vkdkj 
dk jgk gks! blds vykok] pednkj {ks= dk 
vkdkj Hkh c<+rk tkrk gSA 

fp= 3 % ,d xÙks ds VqdM+s esa fd;k x;k NksVk&lk 
Nsn fdl rjg lw;Z dh mYVh Nfo cukrk gSA nhokj 
ij Åij dh vksj fLFkr fcUnq T dks lw;Z ds fupys 
Hkkx B ls çdk'k feyrk gSA tcfd nhokj ij uhps dh 
vksj fLFkr fcUnq dks lw;Z ds Åijh Hkkx T ls çdk'k 
feyrk gSA ;g O;oLFkk rHkh dke djrh gS tc nhokj 
ls ns[kus ij Nsn mlls NksVk dks.k cukrk gS] ftruk 
fd nhokj ls lw;Z dks ns[kus ij curk gSA ;fn Nsn 
nhokj ds cgqr utnhd gksrk gS] rks nhokj ij dk 
çdkf'kr {ks= Nsn ds vkdkj dh 'kDy ys ysrk gSA
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o`Ùkkdkj VqdM+k lw;Z dh Nfo gksrk gSA ;g 
voyksdu fp= 3 esa fn[kk, x, fiugksy dSejk 
dk cqfu;knh fl)kUr gSA

bl ljy f[kykSus dks fo|kFkhZ Lo;a vius fy, 
cuk ldrs gSaA lHkh voyksdu djus ds fy, 
gekjs cqfu;knh midj.k ;kuh euq"; dh vk¡[k  
ds dke djus dh çfØ;k ls ifjp; djokus ds 
fy, Hkh ;g ,d vPNk rjhdk gSA vk¡[k çdk'k 
dks laxzg djus okyk lqUnj vax gS tks çR;sd 
fn'kk ls vkus okys çdk'k dh ped vkSj jax  
dks fn[kkrk gSA bls gh ge rLohj ;k Nfo  
dgrs gSaA okLro esa eksckby Qksu dk dSejk 
ftlls vusd fo|kFkhZ ifjfpr gksaxs] iqjkus 
fQYe&vk/kkfjr dSejksa dh rqyuk esa euq"; dh 
vk¡[k ds T;knk leku gksrk gSA mlesa ,d fpi 
gksrh gS tks vk¡[k ds ijns ds tSls gksrh gSA rkjsa 
bl fpi dks ,d dEI;wVj ls tksM+rh gSa] dkQh 
dqN oSls gh tSls fd çdk'k dh raf=dk ¼v‚fIVd 
uoZ½ ijns dks efLr"d ls tksM+rh gS! mlds 
vykok Qksu ds dSejs esa ,d l‚¶Vos;j gksrk gS 
tks mYVh rLohj dks lh/kk dj nsrk gSA gekjs 
efLr"d esa Hkh ,slh gh {kerk gksrh gSA

okLro esa fiugksy dSejs dk ;g ç;ksx ç—fr  
}kjk gekjs fy, LokHkkfod :i ls rc fd;k 
tkrk gS] tc ge fdlh isM+ dh Nk;k dks ns[krs 
gSaA tSlk fd fp= 4 v n'kkZrk gS] gesa vDlj 
ogk¡ jks'kuh ds xksykdkj /kCcs fn[kkbZ nsrs gSaA 
gkyk¡fd ifÙk;ksa ds chp dh [kkyh txg] ftuesa 
ls lw;Z pedrk gS] vfu;fer vkdkj dh gksrh gS] 
ij fQj Hkh ,slk gksrk gSA lw;Z ds vkaf'kd xzg.k 
ds nkSjku] tks yxHkx gj n'kd esa ,d ckj Hkkjr 
esa vf/kdka'k txgksa ij ns[kk tk ldrk gS] ;s 
xksys g¡fl, ds vkdkj ds cky pUæ ¼ØslsaV½ tSls 
cu tkrs gSa] ftlls Li"V gksrk gS fd ge okLro 
esa Nfo;k¡ ns[k jgs gksrs gSaA 26 fnlEcj] 2019 
og vxyh rkjh[k gS] tc Hkkjr esa vkaf'kd xzg.k 
ns[kk tk ldsxkA vkSj mlds ckn vxyk vkaf'kd 
xzg.k 21 twu] 2020 dks gksxk] vxj rc ekulwu 
ds ckny u gq, rks bls ns[kk tk ldsxkA fp= 
4 c vesfjdk esa ns[ks x, 20 ebZ] 2012 ds xzg.k 

dh Nk;kvksa ds lewg dk ,d peRdkjh –'; 
fn[kkrk gSA bl mnkgj.k esa pUæek us lw;Z ds 
v¡xwBh ds vkdkj ds fgLls dks ns[kus ;ksX; NksM+ 
fn;k gSA

fp= 4 v % ,d isM+ dh Nk;k esa çdk'k ds xksykdkj  
/kCcs] tks çk—frd fiugksYl ¼ifÙk;ksa ds chp dh [kkyh 
txg½ ds }kjk cukbZ xbZ lw;Z dh Nfo;k¡ gSaA

fp= 4 c % ebZ 20] 2012 ds xzg.k ds nkSjku yh xbZa 
lw;Z dh fiugksy rLohjsaA lzksr % dklZu flVh] usoknk 
esa yh xbZa xzg.k yxs lw;Z dh rLohjsaA
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Nk;kvksa dk ,d vU; jkspd igyw rc mtkxj 
gksrk gS] tc ge pUæek dks nwjchu ls ns[krs 
gSa ¼gkyk¡fd pUæek dk çdk'k lw;Z ds çdk'k 
ls cgqr detksj gksrk gS] ijUrq fQj Hkh gedks 
mldh ped ls lko/kku jguk pkfg,½A iwjs 
pk¡n dh rLohj ¼fp= 5 v½ esa dksbZ Nk;k,¡ ugha 
fn[kkrhA ijUrq] vk/ks pk¡n dh rLohj ¼fp= 5 c½ 
esa ioZrksa vkSj [kM~Mksa dh Li"V Nk;k,¡ utj vkrh 
gaSA ;g bu nksuksa esa ls T;knk fnypLi rLohj 
gS] gkyk¡fd dfo;ksa us iwjs pk¡n dh rkjhQksa ds iqy 
ck¡/ks gSaA ge lc tkurs gSa fd tc lw;Z f{kfrt 
ij uhps gksrk gS] rc Nk;k,¡ yEch gksrh gSa vkSj 
os rc xk;c gks tkrh gSa tc lwjt Bhd flj 
ij gksrk gSA blfy, ;g dksbZ vk'p;Z dh ckr 
ugha gS fd iwjs pk¡n ds dsUæ ds ikl gesa Nk;k,¡ 
ugha fn[kkbZ nsrhaA ;fn dksbZ ogk¡ cSBk gksrk rks 
lw;Z mlds flj ds Bhd Åij gksrkA iwjs pk¡n 
dh fdukj ds ikl] mlds ioZr Nk;k,¡ cukrs rks 
gSa] ij ftl fn'kk esa lw;Z gksrk gS] ml fn'kk ls 
os fn[kkbZ ugha nsrha! ij vk/ks pk¡n ds lkFk ;g 
leL;k ugha gksrh vkSj gekjs ns[k ldus ds fy, 
Nk;k,¡ i;kZIr Li"V gksrh gSaA

Nk;kvksa ls lEcfU/kr ;s flQZ dqN ,sls mnkgj.k 
gSa ftudk bLrseky voyksdu vkSj fopkj&foe'kZ 

dks çsfjr djus ds fy, fd;k tk ldrk gSA ,sls 
mnkgj.kksa dk ç;kstu ikB~;iqLrd vkSj d{kk esa 
gksus okys f'k{k.k dh txg ysuk ugha gS] cfYd 
i<+kbZ xbZ vo/kkj.kkvksa dks le>us ds fy, dqN 
mRlkg iSnk djuk gSA mPp d{kkvksa esa ;s ç;ksx 
csgrj <ax ls bl ckr dks ljkgus esa gekjh  
enn dj ldrs gSa fd fdl rjg ls çdk'k  
fdj.kksa] tSlh ljy fdUrq O;kid vo/kkj.kk,¡ 
gekjs vklikl dh cgqr&lh phtksa dks le>us  
esa gesa leFkZ cukrh gSaA

niZ.kksa ls ç;ksx djuk 
vc ge niZ.kksa dh vksj eqM+rs gSaA ni.kZ vf/kdka'k 
cPpksa dks rc rd vkdf"kZr djrs jgrs gSa] tc 
rd os cM+s ugha gks tkrs vkSj niZ.kksa dks lkekU; 
oLrqvksa dh rjg ugha ysus yxrsA geesa ls  
vf/kdka'k yksx ;g tkurs gSa fd niZ.k gesa 
tks O;fä fn[kkrk gS mldk ck;k¡ gkFk gekjs 
nk,¡ gkFk tSlk gksrk gSA bl ifjorZu dks ,d 
nqHkkZX;iw.kZ uke] ^ysVjy psat ¼igyw dk ifjorZu½* 
ns fn;k tkrk gSA ;g nqHkkZX;iw.kZ blfy, gS] 
D;ksafd okLro esa tks pht niZ.k esa myV tkrh 
gS] og og fn'kk gksrh gS ftlesa O;fä ns[k jgk 
gksrk gS! ckdh nksuksa fn'kk,¡ leku cuh jgrh gSaA 
mnkgj.k ds fy,] gekjs Åijh rFkk fupys Hkkx 

fp= 5 v % iwjs pUæek dh ,d rLohjA xkSj djsa fd 
gesa dksbZ Nk;k,¡ fn[kkbZ ugha iM+rha] gkyk¡fd ogk¡ 
igkM+ vkSj ?kkfV;k¡ gSaA

fp= 5 c % vk/ks pk¡n dh ,d rLohjA v¡/ksjs vkSj 
çdkf'kr Hkkxksa ds chp dh lhek ds utnhd Li"V 
fn[k jgh Nk;kvksa ij xkSj djsaA ogk¡ fLFkr fdlh 
çs{kd dks lw;Z f{kfrt ds ikl fn[kkbZ nsxk] blfy, 
Nk;k,¡ yEch gksaxhA
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vkil esa ugha cnyrsA gekjh Hkk"kk ck,¡ vkSj nk,¡ 
dks ml fn'kk ds lkis{k ifjHkkf"kr djrh gS ftl 
fn'kk esa O;fä ns[k jgk gksrk gS] ysfdu og Åij 
vkSj uhps dks i`Foh ds lkis{k ifjHkkf"kr djrh 
gSA ;g dsoy Hkk"kk dk eqn~nk ugha gS] cfYd ;g 
thou&ej.k dk Hkh loky gks ldrk gSA fdlh 
ejht dk vkijs'ku djus okys 'kY; fpfdRld 
dks fuf'pr :i ls ;g Li"V gksuk pkfg, fd 
Þck;k¡ß dgrs le; mldk D;k eryc gS] ejht 
dk ck;k¡ ;k [kqn 'kY; fpfdRld dk ck;k¡\!

;g lp gS fd ,d vdsyk niZ.k gesa oSlk ugha 
fn[kkrk tSls fd ge nwljksa dks fn[krs gSaA ;g 
ckr [kklrkSj ij ml O;fä dks lkQ gks tkrh 
gS tks lkM+h tSlk oL= igus gksrk gS tks fd ,d 
dU/ks ij ls gksdj tkrh gS( ;k ,slh dehtsa igus 
gks ftuesa Åij ,d rjQ tsc gksrh gSA Lo;a dks 
oSlk ns[kus ds fy,] tSlk fd nwljs vkidks ns[krs 
gSa] nks niZ.kksa dk mi;ksx djsa ftUgsa ,d&nwljs ls 
90 fMxzh dk dks.k cukrs gq, j[kk x;k gksA ;fn 
vkius ,sls niZ.kksa esa igys ugha ns[kk gS] rks og 
vkids fy, ,d fofp= vuqHko gks ldrk gSA tc 
vki viuk nk;k¡ gkFk vius ls nwj ys tkrs gSa] rks 

vkidh Nfo Hkh viuk nk;k¡ gkFk vius ls nwj ys 
tkrh gS! bls le>us dk ,d ljy rjhdk fp= 
6 esa fn;k x;k gSA

blls vkSj Hkh fofp= vuqHko rc gksrk gS tc 
dksbZ ,sls rhu niZ.kksa ds la;kstu esa ns[krk gS 
ftUgsa çR;sd dks ,d&nwljs ls 90 fMxzh ds dks.k 
ij j[kk x;k gSA ,slh O;oLFkk dh T;kfefr 
fdlh dejs dh nks nhokjksa vkSj Q'kZ ds dejs ds 
,d dksus esa feyus tSlh gksrh gSA blfy, bls 
^d‚uZj fjQysDVj ¼dksus okyk ijkorZd½* dgk 
tkrk gSA d‚uZj fj¶ysDVj esa fdlh Hkh fn'kk ls 
vkus okyh çdk'k dh fdj.k mlh fn'kk esa okfil 
Hkst nh tkrh gS ¼fp= 7 v½A dksbZ tc bl rjg 
j[ks gq, niZ.kksa esa ns[krk gS rks mls D;k fn[krk 
gS\ pkgs og dgha ls Hkh tkdj ns[ks] O;fä dks 
viuh gh vk¡[k dksus esa fn[kkbZ nsrh gS!

C
D

B
A

fp= 6 % ijkorZu ,sls niZ.kksa ds nks tksM+ksa ls] ftUgsa 
,d&nwljs ls 90 fMxzh dk dks.k cukrs gq, j[kk x;k 
gSA tc niZ.k ds lkeus [kM+k O;fä viuk nk;k¡ gkFk 
B ls A ij ys tkrk gS] rc foijhr igyw esa ijkofrZr 
Nfo Hkh viuk gkFk C ls D ij ys tkrh gSA bldk 
eryc gS fd og Hkh fQj nwj gVrs gq, nk,¡ gkFk tSlk 
fn[krk gSA ,d niZ.k ds lkFk cuus okyh Nfo mlh 
fn'kk esa viuk ck;k¡ gkFk ys tkrh gqbZ fn[ksxhA

fp= 7 v % ,d dksus esa feyrs gq, rhu niZ.kksa dh 
O;oLFkkA fdlh Hkh fn'kk ls vkus okys çdk'k dks 
mlh fn'kk esa okfil Hkst fn;k tkrk gSA 

;g dsoy ,d dkSrwgyiw.kZ rjdhc Hkj ugha 
gS] cfYd okLro esa cgqr mi;ksxh Hkh gSA ,sls 
ijkorZd jktekxksaZ ij] fo'ks"k :i ls fdlh 
[krjukd xksykbZ okys eksM+ ds fdukjs ij mi;ksx 
fd, tkrs gSaA jkr esa fdlh ikl vk jgh dkj 
dh gSMykbVsa ,sls ijkorZd dks çdkf'kr dj 
nsrh gSa vkSj og psrkouh ds :i esa jks'kuh dks 
okfil Mªkboj dks Hkst nsrk gSA ;g cgqr l{ke 
O;oLFkk gksrh gSA bls dksbZ fctyh dh t:jr 
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fp= 7 c % viksyks 15 ds vUrfj{k ;kf=;ksa ds  
}kjk pUæek ij j[kk x;k d‚uZj fj¶ysDVlZ dk ,d 
lewgA blus pUæek dh nwjh vkSj og le; ds lkFk 
dSls cnyrh gS] blds cgqr 'kq) ekiu dh lqfo/kk 
nhA vkHkkj % uklk] ;w,l,

ugha gksrh vkSj ;g jks'kuh dks dsoy ogk¡ Hkstrh 
gS tgk¡ mldh t:jr gksrh gSA bldk ,d vkSj 
Hkh çHkko'kkyh mnkgj.k ml d‚uZj fjQysDVj 
dk gS ftls vesfjdh vUrfj{k ;kf=;ksa us viksyks 
vfHk;ku ds nkSjku pUæek ij LFkkfir fd;k Fkk 
¼fp= 7 c½A mldk mi;ksx djrs gq,] oSKkfud 
i`Foh ij ,d VsfyLdksi ¼nwjn'khZ½ ls ystj çdk'k 
dh ,d che ¼fdj.k&iqat½ ds pUæek rd Hkstus 
esa] vkSj fQj mlh VsfyLdksi esa okfil ikus esa 
leFkZ gq,A pw¡fd og çdk'k ,d 'k‚VZ iYl ¼NksVs 
dEiu½ tSlk Fkk] blfy, os mldh ;k=k esa yxs 
le; dks uki lds ¼yxHkx 2-5 lsds.M½ vkSj 
blfy, os cgqr 'kq) :i ls pUæek dh nwjh dh 
x.kuk dj ldsA

vkf[kjh nks mnkgj.k n'kkZrs gSa fd dSls ,d  
lk/kkj.k fo"k;&çlax] ijkorZu] Hkh vkt dh 
vUrfj{k rFkk ÅtkZ çkS|ksfxdh ds fy,  
egÙoiw.kZ gksrk gSA

fu"d"kZ
vkt ds fo|kFkhZ vius f'k{kdksa dh vis{kk dgha 
vf/kd mUur'khy çkS|ksfxdh dh nqfu;k esa thou 
fcrk,¡xsA ,slh dbZ çkS|ksfxdh fof/k;k¡ çdk'k 
dk Hkh mi;ksx djsaxhA ;gh dkj.k gS fd la;qä 
jk"Vª us 2015 dks çdk'k rFkk çdk'k&vk/kkfjr 
çkS|ksfxd fo/kkvksa dk vUrjkZ"Vªh; o"kZ ?kksf"kr 
fd;k FkkA ystj fdj.kksa dk mi;ksx igys gh 
m|ksx txr esa dkVus ds fy, fd;k tkrk gSA 
mudk mi;ksx us= fpfdRldksa }kjk –f"V dks  
lq/kkjus ds mís'; ls iqryh dks lq/kjk gqvk vkdkj 
nsus ds fy, Hkh bLrseky fd;k tkrk gSA Qksu 
ij fd, tkus okys gekjs vf/kdka'k okrkZykiksa vkSj 
baVjusV ij tkudkjh dh lSj djus tSls dk;ksaZ esa 
fufgr ladsrksa dks ys tkus dk dke Hkh v‚fIVdy 
QkbclZ ds ek/;e ls çdk'k gh djrk gSA Hkfo"; 
esa Hkh vusd ubZ] vk'p;Ztud vkSj mi;ksxh 
phtsa fuf'pr gh çdk'k dh gekjh le> ls 
fudydj lkeus vk,¡xhA tks fo|kFkhZ foKku ;k 
bathfu;fjax dks viuk dk;Z{ks= cuk,¡xs] os çdk'k 

vktdy lkSj ÅtkZ dk mi;ksx djus esa cgqr 
#fp yh tk jgh gSA blds fy,] ,d cM+s {ks= esa 
iM+ jgs lw;Z ds çdk'k dks lafpr djds ,d NksVs 
{ks= esa ykus dk ,d rjhdk fp= 8 esa n'kkZ;k 
x;k gSA

fp= 8 % Lisu ds ,d ikoj IykaV dk fp= tks fo|qr 
mRiknu djus okys tSujsVjksa dks pykus okyh Hkki 
cukus ds fy, dks;ys ds ctk; lw;Z dh ÅtkZ dk 
mi;ksx djrk gSA gok esa ekStwn /kwy ds dkj.k] ge 
okLro esa lw;Z dh fdj.kksa ds iFk dks ns[k ldrs gSaA
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ds ckjs esa cgqr dqN vkSj Hkh lh[ksaxsA ijUrq] 
çdk'k ds lcls cqfu;knh fl)kUrksa dks lHkh yksxksa 
dks le>uk vkSj ljkguk pkfg, vkSj os ,slk dj 

jktkjke fuR;kuUn orZeku esa vt+he çseth fo'ofo|ky;] csaxyq# esa i<+krs gSaA blls igys os jeu fjlpZ baLVhVîwV 
esa dk;Zjr FksA os vHkh foKku if=dk jStksusUl ds lEiknd Hkh gSaA mudk vf/kdka'k 'kks/kdk;Z lS)kfUrd jgk gS] 
vkSj og HkkSfrd'kkL= ds çdk'k rFkk ,LVªksukseh ls lEcfU/kr {ks=ksa esa jgk gS] blfy, mlesa xf.kr vkSj x.kuk,¡ Hkh 
fufgr jgh gSaA mUgsa fo|kfFkZ;ksa vkSj lg;ksfx;ksa ¼ftuesa ls dbZ ç;ksx djus okys oSKkfud vkSj mudh laLFkk ls 
ckgj ds yksx gksrs gSa½ ds lkFk dke djus esa vkuUn vkrk gSA vuqokn % Hkjr f=ikBh

Hkh ldrs gSa & bUgha fl)kUrksa esa ls dqN dks bl 
ys[k esa çLrqr fd;k x;kA

xhrk v¸;j ds lg;ksx ls çkIrA lzksr % lkbal ,tqds'ku fjO;w] [k.M 1] vad 2&2002 ¼jkScsdj] 2001 esa Qksfyuk esa mfYyf[kr½

xhrk v¸;j ,d Lora= lykgdkj gSa] tks dbZ Ldwyksa ds lkFk ikB~;Øe fufeZr djus ds dke esa vkSj lkFk gh] foKku ,oa i;kZoj.k 
f'k{kk ds {ks= esa layXu gSaA igys os _f"k oSyh Ldwy esa f'k{kd Fkha vkSj fQj iq.ks ds fudV lg;kæh Ldwy ¼ds,QvkbZ½ dh çeq[k jghaA 
mUgksaus f'k{kk rFkk i;kZoj.k ds {ks=ksa esa fofHkUu fo"k;ksa ij foLr`r ys[ku fd;k gSA MkW- v¸;j ls scopsowl@gmail.com ij lEidZ 
fd;k tk ldrk gSA vuqokn % lR;sUnz f=ikBh

j fofy;e Fk‚Eklu] 
tks ,d xf.krh; 
HkkSfrd'kkL=h Fks] 

;wfuoflZVh v‚Q Xyklxks esa  
çk—frd bfrgkl ¼ftls vc 
foKku ds fo"k;ksa dh rjg tkuk 
tkrk gS½ ds çksQslj FksA ,d 
ludh çksQslj gksus ds lkFk gh 
os cgqr fouksnfç; Hkh FksA vDlj 
muds dke ukVdh;rk ls Hkjs gksrs 
Fks] blfy, muds fo|kFkhZ muds 
cM+s ç'kald FksA ,d ckj tc os 
fdlh nwljs dk;Z ds dkj.k viuk 
O;k[;ku ugha ns ikus dh fLFkfr 
esa Fks rks mUgksaus O;k[;ku d{k ds 
njokts ij vius fo|kfFkZ;ksa ds 
fy, ,d lwpuk fy[kdj NksM+ nh 
fd] ÞçksQslj Fk‚Eklu foy u‚V 
ehV fgt Dyklst VqMs ¼çksQslj 
Fk‚Eklu vkt viuh d{kkvksa ls 
ugha feysaxs½A**

fo|kfFkZ;ksa ds ,d lewg dks çksQslj 
ds lkFk etkd djus dh lw>hA 
mUgksaus lko/kkuhiwoZd ÞDyklstß 
'kCn dh v¡xzsth LiSfyax esa ls 
igys v{kj ^lh* dks feVk fn;k& 
ftlls og lwpuk cu xbZ fd] 
ÞçksQslj Fk‚Eklu foy u‚V ehV 
fgt yklst VqMs ¼çksQslj Fk‚Eklu 
vkt viuh Nksdfj;ksa ¼yM+fd;ksa½ ls 
ugha feysaxs½Aß fQj os çksQslj dh 
çfrfØ;k dh çrh{kk djus yxsA

tc os ckn esa ml lwpuk dks fQj 
ls ns[kus ds fy, igq¡ps] rks mls 
,slk ik;k fd] ÞçksQslj Fk‚Eklu 

foy u‚V ehV fgt ,lst VqMs 
¼çksQslj Fk‚Eklu vkt vius x/kksa 
ls ugha feysaxs½ß] D;ksafd fouksnfç; 
çksQslj us Þyklstß dk ^,y* feVk 
fn;k Fkk!

;s ludh çksQslj] dksbZ vkSj ugha 
cfYd y‚MZ dSfYou Fks] ftudk tUe 
fofy;e Fk‚Eklu ds :i esa gqvk Fkk] 
vkSj ftUgksaus ckn esa cSju dSfYou 
v‚Q ykxZl dh mikf/k ikbZA mUgsa 
Dohu foDVksfj;k us muds VªkUl 
vVykafVd VSyhxzkQ ç‚tsDV ds fy, 
ukbVgqM dh mikf/k] ls lEekfur 
fd;k FkkA vVykafVd ds vkj&ikj 
VSyhxzkQ dk dsfcy fcNkus okys os 
igys lQy bySfDVªdy bathfu;j 
FksA gkyk¡fd mUgsa leqæh ukfodksa ds 
fn'kk lwpd ;a= ¼dEikl½ ij fd, 
x, dke ds fy, Hkh tkuk tkrk gS] 
ijUrq mUgsa lcls T;knk rkieku ds 
dSfYou iSekus dh mudh [kkst ds 
fy, tkuk tkrk gSA
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The	last	two	examples	show	how	a	simple	topic,	
like	reflection,	is	important	in	today’s	space	and	
energy	technology.	

Conclusion

Today's	students	will	live	in	an	age	of	far	more	
advanced	technology	than	their	teachers.	Many	of	
these	will	involve	light.	That	is	why	the	United	
Nations	has	declared	2015	as	the	international	
year	of	light	and	light	based	technologies.	Lasers	
are	already	used	for	cutting	in	industry.	They	are	

used	by	doctors	to	reshape	the	cornea	of	the	eye	
to	correct	vision.	Light	carries	most	of	our	phone	
conversations	and	internet	surfing	over	optical	
fibres.	Many	new,	wonderful	and	useful	things	are	
bound	to	come	of	our	understanding	of	light,	in	
the	future	too.	Those	students,	who	make	a	career	
in	science	or	engineering	will	learn	much	more	
about	light.	But	everyone	can,	and	should,	
appreciate	some	of	the	most	basic	principles	of	
light,	a	few	of	which	have	been	brought	out	in	
this	article.
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S
ir William Thomson, 
a mathematical 
physicist and 

engineer, was a professor of 
Natural History (now called 
Sciences) at the University of 
Glasgow. He was an eccentric 
professor with a great sense 
of humour, full of drama and 
theatrics, and so, well 
admired by his 
students. Once when he could 
not take his lecture due 
to another commitment, he 
left a notice for his students 
on the lecture room door! 
“Professor Thomson will not 
meet his classes today”.

A group of students decided 

to have some fun at the 
professor’s expense. They 
carefully erased the “c” from 
the note - “Professor 
Thomson will not meet his 
lasses today”, and waited 
to see his reaction.
When they returned to see the 
note, it read, “Professor 
Thomson will not meet his 

asses today”- the fun loving 
professor had erased the ‘l’!

The eccentric Professor 
Thompson is none other than 
Lord Kelvin who was born as 
William Thompson, and later 
received the title Baron Kelvin 
of Largs. He was knighted by 
Queen Victoria for his Trans-
Atlantic telegraph project. He 
was the electrical 
engineer responsible for 
laying the first successful 
transatlantic telegraph cable 
in 1866. Although he is also 
noted for his work on the 
mariner’s compass, he is best 
known for his discovery of the 
Kelvin temperature scale.

PROFESSOR THOMSON
WILL NOT MEET HIS 

CLASSES LASSES ASSES TODAY

çksQslj Fk‚Eklu
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;g vkys[k MkW-lrh'k [kqjkuk ds lkFk ,d lk{kkRdkj ij vk/kkfjr gSA os orZeku esa 
;wfuoflZVh v‚Q Y;woSu] csfYt;e esa fjlpZ ,lksf“k,V ¼'kks/k lg;ksxh½ gSaA muds 'kks/k dh 
#fp;ksa esa gsekVksiksbfVd LVse lsy ¼HSCs½ dks fu;af=r djus okys vkUrfjd vkSj cká 
dkjdksa dh Nkuchu] HSC gksfeax ¼vius mfpr LFkku ij igq¡pus dh ço`fÙk½] çlkj rFkk vk;q 
c<+us dh çfØ;k vkfn 'kkfey gSaA blds igys] MkW- [kqjkuk Hkkjr esa us'kuy baLVhVîwV v‚Q 
bE;wuksyksth] ubZ fnYyh esa HSCs ij viuh MkWDVjsV ds dk;Z dks iwjk dj jgs FksA

1- foKku esa vkidh #fp dks fdl ckr  
us txk;k\

dbZ ekeyksa esa fdlh ,d ,slh ?kVuk dks pqu 
ikuk dfBu gksrk gS ftlus O;fä dh #fp dks 
vkdkj fn;k gksrk gSA eSa fuf'pr rkSj ij fdlh 
,d ,slh ?kVuk dks ugha crk ldrk tks esjs 
thou esa ?kVh vkSj ftlus esjh foKku esa #fp 
iSnk dj nhA okLro esa tc eSa blds ckjs esa 
lksprk gw¡] rks cgqr&lh ?kVuk,¡ rks blds foijhr 
gh Fkha vkSj mUgksaus vdknfed lalkj esa esjs cus 
jgus dks gh tksf[ke esa Mky fn;k FkkA dHkh&dHkh 
vki fdlh ,slh #fp ;k eukso`fÙk ;k LoHkko ds 
lkFk iSnk gksrs gSa ftlds fy, dqN ckrsa vuqdwy 
gksrh gSa vkSj vU; ugha gksrhaA foKku eq>s mi;qä 
yxrk gS vkSj eSa cl vk'kk djrk gw¡ fd eSa 
Hkh mls djus ds fy, mi;qä O;fä gw¡A eq>s 
ges'kk ls phtksa dks ?kVrs gq, ns[kus vkSj mudk 
voyksdu djus esa fnypLih jgh gSA tc vki 

,d  
lk{kkRdkj
MkW-lrh'k [kqjkuk 
ds lkFk

eSa 
gw¡ 
,d
 
oSKkfu

d
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blds ckjs esa fopkj djrs gSa rks bruh lk/kkj.k 
ckrsa] tSls fd mcyuk vkSj ryuk] frjuk rFkk 
Mwcuk lHkh esa foKku fufgr gksrk gSA ;fn vki 
;g le>us dh dksf'k'k djrs gSa fd ;s phtsa D;ksa 
vkSj dSls gksrh gSa] rks vkidh fnypLih foKku esa 
gSA esjs fopkj esa #fp;k¡ cgqr gh LokHkkfod vkSj 
O;fäxr :i ls ,slh ^vkx* gksrh gSa tks fcuk 
fpaxkjh ds tyrh gSaA

2- D;k vki gesa ,slh ,d&nks ckrsa crk 
ldrs gSa ftUgsa vkids Ldwy us fd;k gks 
vkSj ftuls vkidh foKku esa fnypLih 
iSnk gqbZ gks\

esjh –f"V esa fo|kFkhZ vius Lo;a ds ekxZ dk 
vuqlj.k dj ldsa blds fy, Ldwyksa dks cgqr 
dqN vkSj djus dh t:jr gSA T;knkrj f'k{kdksa 
dks okLro esa ,sls dSfjvj ¼;k xSj&dSfjvj½  
ekxksaZ dh tkudkjh ugha gksrh ftUgsa fo|kfFkZ;ksa  
}kjk mudh #fp;ksa ;k liuksa dks iwjk djus ds 
fy, viuk;k tk ldrk gSA lcls igys rks 
;g cgqr egÙoiw.kZ gS fd ,slk ikB~;Øe gks 
tks Lora= lksp dks çksRlkfgr djsA nwljh ckr] 
f'k{kdksa dh ;g ftEesnkjh gS fd os fo|kfFkZ;ksa dks 
muds y{;ksa ij igq¡pus ds fy, ekxZn'kZu nsaA gks 
ldrk gS fd Hkkjrh; fo|kfFkZ;ksa esa ls vf/kdka'k 
dks vPNh rjg çf'kf{kr f'k{kd miyC/k u gksa( 
muds f'k{kd T;knk ls T;knk thfodk dekus 
ds ikjEifjd rjhdksa rd igq¡pus ds fy, gh 
mudk ekxZn'kZu dj ldrs gSaA gkyk¡fd vc 'kks/k 
djuk igys dh rqyuk esa vf/kd ikjEifjd gks 
x;k gS] fQj Hkh fo|kFkhZ blds ckjs esa lpeqp esa 
mRlkfgr ugha gksrs vkSj u gh os ml ekxZ ds ckjs 
esa T;knk tkurs gSaA

3- vki orZeku esa ftl fo"k; ij dk;Z dj 
jgs gSa mlds ckjs esa gesa dqN crk,¡A

LVse dksf'kdk,¡ ¼,slh lkekU; tSfod dksf'kdk,¡ 
tks t:jr iM+us ij foHkkftr gksdj fofHkUu 
çdkj ds fof'k"V dk;Z djus okyh dksf'kdk,¡ cuk 

ldrh gSa½ esa esjh #fp jgh gSA eSaus viuh  
ih,p-Mh- ;g le>us ds fy, gh vkjEHk dh  
Fkh fd os dSls dke djrh gSaA esjs izkjfEHkd  
'kks/kdk;Z ;—r ds lq/kkj dh leL;k vkSj bldh 
çfØ;k esa gsekVksiksbfVd LVse dksf'kdkvksa ¼os 
HSCs tks jä dh dksf'kdk,¡ cukrh gSa vkSj  
gM~Mh dh eTtk esa jgrh gSa½ dh Hkwfedk ij 
dsfUær FkkA ;s gh lcls tkuh&ekuh LVse 
dksf'kdk,¡ gksrh gSa vkSj mUgsa bLrseky fd, tkrs 
gq, vc rd dkQh yEck le; gks x;k gSA esjh  
ih,p-Mh- ds vUr rd blls tqM+s gq, ,sls dbZ 
lokyksa esa esjh #fp fodflr gks xbZ] ftuds 
mÙkj bu LVse dksf'kdkvksa dk fpfdRldh;  
dk;Z esa csgrj mi;ksx djus ds fygkt ls 
egÙoiw.kZ gks ldrs FksA mnkgj.k ds fy,] tc 
,d cPps dk tUe gksrk gS] rks mldh ukfHk&uky 
dk [kwu csdkj pyk tkus okyk lgmRikn gksrk 
gSA mlesa HSCs gksrh gSa ftudk vusd jksxksa ds 
mipkj ds fy, çR;kjksi.k ¼VªkalIykaV½ fd;k tk 
ldrk gSA ij ukfHk&uky ds [kwu esa cgqr FkksM+h 
HSCs gksrh gSa vkSj gM~Mh dh eTtk dh HSCs 
dh rqyuk esa mudk iwjk dke nsjh ls gksrk gSA 
esjh fnypLih ukfHk&uky ds jä ls fudkyh xÃ 
LVse dksf'kdkvksa dks fpfdRldh; çR;kjksi.k ds 
fy, vf/kd mi;qä cukus esa gSA blfy, ;gh 
esjk y{; gSA ge NksVs i'kqvksa ds çfr:iksa dk 
bLrseky djds muds Hkzw.k ds thou dky esa jä 
ds ra= ds fodkl esa enn djus okys dkjdksa dk 
v/;;u djds bl y{; dks gkfly djus dk 
ç;kl dj jgs gSaA

HSCs dk ,d vU; egÙoiw.kZ oSdfYid lzksr Hkzw.k 
dh LVse dksf'kdkvksa ¼,fEcz;ksfud LVse lsYl & 
ESCs½ dks bLrseky djuk gks ldrk gS] tks fd 
euq"; ds 'kjhj esa ikbZ tkus okyh fdlh Hkh çdkj 
dh dksf'kdk dks cuk ldrh gSaA ysfdu ESCs 
ls fudkyh xÃ HSCs iwjh rjg dk;Z djus esa 
l{ke ugha gksrhA ESCs ls HSCs dks fudkyus ds 
fy, gesa Hkzw.k ds fodkl ds nkSjku viuk, x, 
ekxksaZ dk vuqlj.k djus dh t:jr gSA blfy, 
Hkzw.k ds fodkl ij fd, tkus okys v/;;u bl 
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çfØ;k ds ckjs esa Hkh egÙoiw.kZ vUr–Zf"V;k¡ çnku 
dj ldrs gSaA

4- fdu vuqHkoksa us vkids orZeku dk;Z  
ds pquko vkSj mldh ç—fr dks 
çHkkfor fd;k gS\

eSaus viuh LukrdksÙkj i<+kbZ fnYyh fo'ofo|ky; 
ds ouLifrfoKku foHkkx ls iwjh dhA eq>s ogk¡ 
foKku dks i<+k, tkus okyh iqjkuh 
'kSyh esa etk vk;kA vkSj eq>s 
dguk gksxk fd vrhr 
esa oSKkfudksa dh 
dbZ ihf<+;ksa }kjk 
fd, x, Js"B 
foKku&dk;Z 
ds dkj.k og 
,d  
çsj.kknk;d 
txg gSA 
eSaus vius 
fo'ks"k isij 
ds :i esa 
IykaV fV'kw 
dYpj dks 
pqukA bl 
{ks= esa dke 
djus dk Qk;nk 
;g gqvk fd blls 
fV'kw dks gqbZ {kfr dks 
lq/kkjus esa i'kq dksf'kdkvksa 
dh lEHkkfor {kerk ds ckjs esa esjh 
mRlqdrk c<+ xbZA vki tkurs gSa fd i'kqvksa ds 
vaxksa esa fQj ls vius dks mRikfnr djus dh 
oSlh {kerk ugha gksrh tSlh ikS/kksa esa gksrh gSA eSaus 
viuh ih,p-Mh- dk dke 2003 esa 'kq: fd;kA 
bl chp LVse dksf'kdk dk 'kks/k&{ks= bruh 
rsth ls vkxs c<+k fd 2006 esa f'kU;k ;kekukdk 
vkSj muds lg;ksfx;ksa us viuk 'kks/k çdkf'kr 
fd;k] ftlus fn[kk;k fd gekjs 'kjhj dh lHkh 
dksf'kdk,¡ IywjhiksVSUV ¼cgq&{kerkoku½ cukbZ tk 

ldrh gSa vkSj os fdlh Hkh çdkj dh dksf'kdk dks 
mRikfnr dj ldrh gSaA mnkgj.k ds fy,] vki 
Ropk dh dksf'kdk ls ;—r dh dksf'kdk ugha 
cuk ldrsA ysfdu ;fn vki Ropk dh dksf'kdk 
ysdj mls mlds fodkl ds ,d iwoZorhZ pj.k 
ij okfil tkus ds fy, etcwj djds ,d ESC 
tSlh dksf'kdk ¼tks bUMîwLM IywjhiksVSUV lsy 
;k iPSC dgykrh gS½ cu tkus ds fy, çsfjr 
dj ldsa] rks vki fdlh Hkh çdkj dh dksf'kdk 

iSnk dj ldrs gSaA vr%] lS)kfUrd :i 
ls vkSj vf/kdka'k O;kogkfjd 

ç;kstuksa dh –f"V ls] 
vki 'kjhj ls dksbZ Hkh 

dksf'kdk ys ldrs 
gSa vkSj fdlh Hkh 
vU; çdkj dh 
dksf'kdk iSnk 
dj ldrs 
gSaA ;fn 
vkidks 
;—r dh 
dksf'kdkvksa 
ls  
lEcfU/kr 
dksbZ chekjh 
gS] rks  

lS)kfUrd :i 
ls vki 'kjhj dh 

dksbZ Hkh lkekU; 
dksf'kdk ys ldrs 

gSa vkSj ;—r dh lkekU; 
dksf'kdk iSnk dj ldrs gSaA

5- vkids fy, lkekU; dk;Z fnol fdl 
çdkj dk gksrk gS\

,d 'kks/kdrkZ ds fy, mldk lkekU; fnu bl 
ij fuHkZj djrk gS fd og vius dSfjvj ds fdl 
pj.k esa gSA çkjfEHkd 'kks/k&thou ds yxHkx 
nl o"kksaZ rd vki T;knkrj ç;ksx'kkyk esa ç;ksx 
djrs gq, jgrs gSaA esjs fy, vc thou cny 
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jgk gS vkSj eSa ekurk gw¡ fd eSa ,d ifjorZudkjh 
nkSj ls xqtj jgk gw¡] tgk¡ eSa viuk lkjk le; 
,sls ç;ksx] tks ,d ç'u dk gh mÙkj nsrs gksa] 
dks djus esa fcrkus ds ctk; u, ç;ksx vkSj 
oSKkfud ifj;kstuk,¡ fufeZr djuk pkgrk gw¡A 
gekjs {ks= esa ,d ckr fl) djus ds fy, cgqr 
ls ç;ksx djuk iM+rs gSaA blfy,] ;fn cqfu;knh 
rkSj ij ;g irk Hkh gks fd vkids ç;ksx vkidks 
dgk¡ ys tk jgs gSa] vkidks cgqr&lk le; ml 
ifj;kstuk dks lekIr djus esa yxkuk iM+sxkA 
eSa vHkh ml voLFkk esa gw¡] tgk¡ esjs ikl mlls 
T;knk loky gSa ftrus dk eSa Lo;a ds cy ij 
mÙkj ns ldrk gw¡] blfy, eSa viuk lg;ksxh ny 
cukus vkSj ,slh ç;ksx'kkyk cukus dh ryk'k esa 
gw¡] tgk¡ ge mu lokyksa ij dke dj ldsaA eSa 
ç;ksx'kkyk dh cSap ij de le; fcrkuk pkgrk 
gw¡A esa çkstsDVksa ¼ifj;kstukvksa½ dks dSls fy[kuk] 
muds fy, /kujkf'k dh O;oLFkk dSls djuk] 
vius 'kks/kdk;Z dks çdkf'kr djds vius {ks= ds 
vU; yksxksa ds lkFk dSls lk>k djuk] ;s ckrsa 
lh[kus esa T;knk le; yxkuk pkgrk gw¡A ysfdu 
;g ges'kk lEHko ugha gksrk D;ksafd vHkh rd eSa 
iwjh rjg ls ,d Lora= oSKkfud ugha gw¡A dbZ 
fnu ,sls gksrs gSa tc mu reke phtksa ds dkj.k 
ftUgsa eSa iwjk djuk pkgrk gw¡] esjs dke dk cks> 
cgqr Hkkjh gks tkrk gSA blfy, eSa cl bruk 
dgw¡xk fd vius ç;ksxksa ds dk;Z dks vius Hkfo"; 
ds oSKkfud thou dh j.kuhfr;k¡ cukus ds dke 
ds lkFk lUrqfyr djus ds fy, /;ku dks cgqr 
dsfUær djus dh vkSj ?k.Vksa rd ifjJe djus 
dh t:jr gksrh gSA

6- tho'kkL= esa oSKkfud gksus ds 
ldkjkRed igyw D;k gSa\

blds ckjs esa eq>s dqN irk ugha gSA lcls 
egÙoiw.kZ ckr gS fd vkidks vius dke ls 
lUrks"k gksuk pkfg,A vHkh tks eSa dj jgk gw¡ 
mlds vykok fdlh vU; ,sls {ks= ds ckjs esa 
lkspuk] tks eq>s lUrq"V dj lds] esjs fy, dfBu 
gSA blls c<+dj dksbZ nwljk ldkjkRed igyw 

ugha gks ldrkA

7- D;k dksbZ ,slh pkfjf=d fo'ks"krk,¡ gksrh 
gSa tks oSKkfud 'kks/k ds fy, LokHkkfod 
:i ls vuqdwy gksrh gSa\ os D;k gksaxh\

eSa ekurk gw¡ fd blds fy, voyksdu] ftKklk 
vkSj Kku dh [kkst dh bPNk vko';d gksrs 
gSaA vkSj fQj vkidks bl {ks= esa cus jgus ds 
fy, yxu dh t:jr gksrh gSA oSKkfud ges'kk 
oSls ugha Fks ftl :i esa mUgsa ge vkt tkurs 
gSaA muesa ls vusd lk/kkj.k yksx Fks tks dsoy 
ftKklq Fks] mUgsa voyksdu djuk vPNk yxrk 
Fks vkSj os tkuuk pkgrs FksA esjs fç; oSKkfud 
t‚tZ eSaMy & vkuqokaf'kdh foKku ¼tsusfVDl½ ds 
tud] ,d lU;klh Fks vkSj os lk/kkj.k voyksdu 
vkSj lw{e fjdkfMaZx ls fdruk dqN dj lds] 
og vfo'oluh; gSA blh çdkj ,UVksfu;ks oku 
Y;wosugwd ,d diM+s cspus okys Fks vkSj vkt 
ge mUgsa ekbØksck;yksth ¼lw{e tho foKku½ ds 
tud dh rjg tkurs gSaA mUgksaus ,slh phtksa 
dk voyksdu djus vkSj tkuus ds fy,] ftUgsa 
ge ml le; uaxh vk¡[kksa ls ugha ns[k ldrs 
Fks] ns[kus ds fy, gkFk ls cuk, x, lw{enf'kZ;ksa 
¼ekbØksLdksi½ dk bLrseky fd;kA blfy, 
vkids Hkhrj dqN ,slk gksuk t:jh gS tks vkidks 
oSKkfud cuus ds fy, çsfjr djsA

8- ,d 'kks/k oSKkfud gksus ds lcls 
grk'kktud igyw D;k gSa\

oSKkfud dk;Z esa ftl leL;k ij vki dke 
djrs gSa] mlds ckjs esa vkidh tks dk;Zdkjh 
ifjdYiuk gksrh gS] mls ysdj cgqr&lk çk;ksfxd 
dk;Z djus dh t:jr gksrh gSA tSfod ra= cgqr 
prqj gksrs gSa vkSj muds xw<+ jgL;ksa dks vklkuh 
ls ugha [kksyk tk ldrkA blfy, dk;Zdkjh 
ifjdYiuk,¡ mlls dgha T;knk ckj fu"Qy gksrh 
gSa ftruh fd vki dYiuk djsaxsA ;g gekjs dk;Z 
dk lcls grk'kktud fgLlk gksrk gSA tgk¡ rd 
,d 'kks/k oSKkfud ds thou dh ckr gS] mldk 
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lcls vke mÙkj ;g gS fd mlesa le; cgqr 
yxrk gS vkSj vkidks foÙkh; :i ls feyrk cgqr 
de gSA ;fn vki cgqr HkkX;'kkyh gSa vkSj Ldwy 
ds le; ls 'kq: djds cgqr vPNk dke djrs 
jgs gSa] rks vkidks 35 o"kZ dh vk;q ds yxHkx 
ukSdjh fey tkrh gSA vU; is'ksoj {ks=ksa esa mPp 
çn'kZu djus okys O;fä;ksa dh rqyuk esa vkidks 
cgqr FkksM+k iSlk feyrk gS] blfy, og cgqr ls 
yksxksa ds fy, grksRlkfgr djus okyk gks ldrk 
gSA ;s nksuksa dkjd le>s tk ldrs gSa] ysfdu 
dbZ yksxksa dks buls dksbZ leL;k ugha gksrhA

,d ckr tks esjs fy, cgqr grk'kktud gS] og 
gS fd vki fdlh oSKkfud dk vkdyu dSls 
djrs gSaA blls esjk eryc ;g gS fd vki 
dSls ;g r; djrs gSa fd vkidk foKku esjs 
foKku ls csgrj gSA foKku dk vkdyu djus 
dh dlkSfV;k¡ cgqr O;fäijd gks ldrh gS vkSj 
oLrqijd dlkSfV;k¡ cgqr isphnk gksrh gSaA ,d 
oSKkfud ds :i esa ;g vkidk thou cgqr 
dfBu cuk ldrk gSA

9- D;k is'ks ds :i esa vkids }kjk pqus x, 
fodYi us vkids O;fäRo dks çHkkfor 
fd;k gS\ ;fn gk¡] rks fdl rjg\

'kks/kdk;Z mu is'kksa esa ls gS tks vf/kdka'k ekeyksa 
esa O;fäxr Lrj ij O;fä esa cnyko ykrs gSaA 
vkidks lh[kuk iM+rk gS fd /;ku dks dSls 
dsfUær djuk] fdl rjg fdlh le; ij dqN 
phtksa dks R;kx nsukA 'kks/k ds fy, miyC/k 
lalk/ku] [kklrkSj ij fodkl'khy ns'kksa esa] lhfer 
gksrs gSa] blfy, vkidks lHkh phtksa dk vPNh 
rjg çcU/ku djuk lh[kuk iM+rk gSA

vkidks ;qok 'kks/kkfFkZ;ksa dks çf'kf{kr djus dk 
volj feyrk gS] tks mez ds fygkt ls okLro esa 
cgqr NksVs ugha gksrsA blls dk;ZLFky ij ijLij 
cgqr ls vUrfoZjks/k iSnk gks ldrs gSa] D;ksafd ,d 
mez ds ckn yksxksa ds fy, vius dks cnyuk cgqr 
dfBu gksrk gSA vf/kdka'k txgksa ij] fofHkUu 

Lrjksa ij dk;Z djus okys 'kks/kdrkZ lgdehZ gksrs 
gSa vkSj ofj"Brk dk ,glkl de gksrk gS] blfy, 
,slh O;fäxr Hkkoukvksa ij fu;a=.k j[kus ds 
fy, tks lg;ksfx;ksa ds lkFk Vdjko iSnk djrh 
gks] vkidks vius O;ogkj dks lq/kkjuk iM+rk gSA

10- gk;j lSds.Mjh Ldwy dh i<+kbZ 
lekIr djus okys fdlh fo|kFkhZ dks 
thofoKku esa 'kks/kdrkZ cuus ds fy;s 
mPp f'k{kk esa fdl vkn'kZ ikB~;Øe 
dk vuqlj.k djuk pkfg,\

thofoKku esa 'kks/kdrkZ cuus dh çfØ;k 
yEch gksrh gSA gk;j lSds.Mjh Ldwy 
f'k{kk ds ckn] vki Lukrd f'k{kk 
dk;ZØe esa nkf[kyk ysrs gSa] 
ftlds ckn LukrdksÙkj fMxzh 
gkfly djuk gksrh gS] fQj 
vki fofHkUu 'kks/k laLFkkuksa 
;k fo'ofo|ky;ksa esa  
ih,p-Mh- ds fy, miyC/k 
LFkkuksa dks [kkstrs gSA ,slk 
volj ;k QSyksf'ki feyuk 
dfBu gks ldrk gSA blds 
vykok vkidh fo'ks"k #fp Hkh 
mu ç;ksx'kkykvksa dks lhfer 
dj nsrh gSa ftuesa vki tk ldrs 
gSaA ih,p-Mh- dk volj iw.kZdkfyd 
'kks/kdk;Z ds }kj [kksy nsrk gSA 
vkS|ksfxd 'kks/kdk;Z LukrdksÙkj fMxzh ds  
ckn fd;k tk ldrk gS] ijUrq vdknfed 'kks/k 
ds fy, vkidks ih,p-Mh- dh t:jr gksrh gS]  
tks vkids ml {ks= esa fo'ks"kK gksus dks  
çekf.kr djrh gSA dqN –f"V;ksa ls] ih,p-Mh- 
gksuk phtksa dks vklku cuk ldrk gS] ysfdu og 
Hkh ;g lqfuf'pr ugha djrk fd vkidk vkxs dk 
ekxZ lqxe gksxkA vf/kdka'k vdknfed laLFkkvksa 
esa lhfer LFkku gksrs gSa vkSj vkidks fujUrj ,d 
Lora= 'kks/kdrkZ ds :i esa viuh ;ksX;rkvksa dks 
çekf.kr djuk iM+rk gSA
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11- D;k thofoKku esa Lukrdh; i`"BHkwfe 
u gksus ds ckotwn dksbZ ,fEcz;ksyksth  
¼Hkzw.kfoKku½ ;k LVse dksf'kdk 'kks/k dh 
mPp f'k{kk gkfly dj ldrk gS\

;g fd;k rks tk ldrk gS] c'krsZ fd vki bl 
foKku dh cqfu;knh phtksa dks le>us esa dqN 
le; yxk,¡A thofoKku dh i`"BHkwfe ds fcuk  
gks ldrk gS fd vf/kdka'k 'kks/k laLFkk,¡ vkidks 
'kks/kdrkZ dk LFkku nsus ds i{k esa u gksaA dqN 
LFkkuksa ij thofoKku ij vk/kkfjr ços'k ijh{kk,¡ 
gksrh gSa tks ml fo|kFkhZ ds fy, eqf'dy gks 
ldrh gSa ftldh bl fo"k; esa dksbZ i`"BHkwfe u 
gksA ysfdu lHkh txg ,d&lh fLFkfr ugha gSA 
lcls egÙoiw.kZ ckr ;g gksxh fd mEehnokj dks 
;g ekywe gksuk pkfg, fd og ml dkslZ dks D;ksa 
ys jgk gSA tSfod O;oLFkk,¡] HkkSfrd'kkL= vkSj 
jlk;u'kkL= ds fl)kUrksa dk Hkh ikyu djrh 
gSa] blfy, ,fEcz;ksfud LVse dksf'kdkvksa dks ,d 
vyx –f"V ls] le>us ds fy, mlesa xqatkb'k 
gSA mnkgj.k ds fy,] gky ds ,d çkstsDV esa ge 
;g le>us dh dksf'k'k dj jgs gSa fd LFkkfud 
lw{e&i;kZoj.k dh fo'ks"krk,¡ fdl çdkj LVse 
dksf'kdkvksa ds dk;ksaZ dks ifjofrZr dj ldrh gSaA 
bl çkstsDV esa ge vU; ç;ksx'kkykvksa ds lkFk 
feydj dke dj jgs gSa vkSj ,d&nwljs ls phtksa 
dks le>us dh dksf'k'k dj jgs gSaA blh çdkj 
tho foKku ds 'kks/k lewgksa esa T;knkrj tho 
oSKkfud ;k tSfod&bathfu;j gksrs gSa] ysfdu 
mudks xf.kr rFkk dEI;wVj e‚Mfyax ¼dEI;wVj 
ls çfr:i fufeZr djus½ ds fo'ks"kKksa dh Hkh 
vko';drk gksrh gSA

12- D;k vki yksdfç; Lrj ds vuq:i 
fy[kh xbZ dqN ,slh fdrkcsa lq>k ldrs 
gSa tks ¼v½ LVse dksf'kdk 'kks/k rFkk 
¼c½ ,fEcz;ksyksth dh cqfu;knh ckrksa dks 
le>krh gksa vkSj ftu rd Ldwy ;k 
dkyst ds fo|kfFkZ;ksa dh igq¡p gks lds\

bu nksuksa fo"k;ksa ij dbZ vPNh fdrkcsa miyC/k 

gSaA LVse dksf'kdkvksa ds fy,] gkoZMZ LVse lsy 
baLVhVîwV us ,d v‚uykbu ¼baVjusV ij½ LVse 
fdrkc miyC/k djkbZ gS ¼http://www.stembook.

org½A ;g tkudkjh dk ,d vPNk lalk/ku 
gSA cqfu;knh fodklkRed tho foKku ds fy, 
ySaxeSu dh ,fEcz;ksyksth ,d vPNh fdrkc gSA 
nqHkkZX; ls LVse dksf'kdkvksa rFkk fodklkRed tho 
foKku ij miyC/k vf/kdka'k fdrkcsa ,sls Lrj ds 
fy, cuh gksrh gSa tgk¡ ikBdksa ds fy, thofoKku 
dh dqN cqfu;knh i`"BHkwfe gksuk t:jh gksrk gSA

13- Hkkjr esa thofoKku ds dqN ,sls 'kks/k 
laLFkku dkSu&ls gSa ftUgsa ns[kus Ldwy 
ds fo|kFkhZ tk ldrs gSa ¼tks Ldwy ds 
cPpksa ds nkSjksa dk Lokxr djrs gSa½\

eq>s fo'okl gS fd vf/kdka'k 'kks/k laLFkkuksa dks 
Ldwy ds fo|kfFkZ;ksa dk estcku cuus esa [kq'kh 
gksxhA fuf'pr :i ls ;g ,d vPNk fopkj 
gS D;ksafd blls Ldwyh cPpksa dks bldk çR;{k 
vuqHko feysxk fd 'kks/k ç;ksx'kkyk,¡ fdl 
rjg dke djrh gSaA ,sls dqN LFkkuksa esa ls ,d 
fuf'pr gh] esjh iqjkuh f'k{kk laLFkk] us'kuy 
baLVhVîwV v‚Q bE;wuksyksth] ubZ fnYyh gksxhA 
blds fy, lHkh vkbZ-vkbZ-Vh- vkSj u,  
vkbZ-vkbZ-,l-bZ-vkj- Hkh vPNs jgsaxsA

Ldwyh fo|kfFkZ;ksa ds ç;ksx'kkykvksa dks ns[kus tkus 
ds vykok] esjs fopkj esa oSKkfudksa dks Hkh Ldwyksa 
esa tkus dh t:jr gSA ;g T;knk fdQk;rh 
gksxkA ,sls cgqr ls Ldwy ugha gaS tks vius 
fo|kfFkZ;ksa dks 'kks/k laLFkkuksa ¼tks T;knkrj cM+s 
'kgjksa esa gSa½ ds nkSjksa ij ys tkus dk [kpZ ogu 
dj ldrs gSaA ;fn Hkkjr esa gj oSKkfud lky esa 
,d fnu fdlh Ldwy dks nsrk gS] rks esjs [;ky 
ls ;g ,d cgqr vPNh 'kq#vkr gksxhA

14- ,fEcz;ksfud ¼Hkzw.k lEcU/kh½ LVse 
dksf'kdk 'kks/k D;k gS vkSj bl 'kks/k  
dh uSfrdrk dks ysdj vDlj cgl 
D;ksa gksrh gS\
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ekU;rk vkSj rdZ esa dbZ ckj Vdjko gks ldrk 
gSA ,fEcz;ksfud LVse dksf'kdk ¼ESCs½ fudkyus  
ds fy,] çkjfEHkd pj.k ds Hkzw.k ¼tks ,d 
lEHkkfor thou :i gksrk gS½ dks u"V djuk 
iM+rk gSA oSKkfud ekurs gSa fd ESCs ij fd, 
tkus okys 'kks/k ls ,slh j.kuhfr;k¡ fudy ldrh 
gSa ftuds QyLo:i thou ds fy, ?kkrd dbZ  
jksxksa dk mipkj lEHko gks ldsxk] ysfdu blesa  
nqfo/kk ;g gS fd vkidks blds fy, ,d 
lEHkkfor thou :i dks u"V djuk gksxkA ftl 
loky ij vDlj cgl gksrh gS og ;g gS fd 
,d Hkzw.k lpeqp esa euq"; dk thou :i gksrk 
gS ;k ughaA vkSj fodkl ds fdl pj.k esa vki 
okLro esa Hkzw.k dks euq"; dg ldrs gSaA ;g bl 
iwjs ekeys dh tM+ gSA ;g dsUæh; rdZ&fordZ] 
okLro esa fcuk fdlh fu"d"kZ ij igq¡ps ?k.Vksa rd 
tkjh jg ldrk gSA blfy, ESC&vk/kkfjr 'kks/k 
ds fy, vyx&vyx ns'kksa esa vyx&vyx dkuwu 
gSaA vPNh ckr ;g gS fd gekjs ikl bldk ,d 
fodYi baMîwLM IywjhiksVSUV LVse lsYl ¼iPSCs½ 
ds :i esa gS tks ESCs dh rjg O;ogkj djrs gSa] 
ysfdu ftUgsa o;Ld ekuo 'kjhj dh dksf'kdkvksa 
ls vkuqoaf'kdh; rjdhcksa ds ,sls la;kstu ds 
ek/;e ls fudkyk tk ldrk gS tks mudh 
fu;fr dks ifjofrZr dj nsrk gSA

15- fiNys 10 lkyksa esa LVse dksf'kdk 'kks/k 
ls ¼lekt dks½ gkfly gksus okys dqN 
çR;{k ykHk D;k gSa\

LVse dksf'kdkvksa dk v/;;u djus ds rhu 
çeq[k ykHk gSaA igyk] vki tho/kkfj;ksa ds dke 
djus dh cqfu;knh çfØ;k ds ckjs esa tkurs gSa( 
nwljk] fpfdRldh; –f"V ls LVse dksf'kdkvksa 
dh tcnZLr lEHkkouk,¡ gSa] vkSj vfUre gS fd os 
nok,¡a fodflr djus ds fy, bLrseky fd, tkrs 
gSaA ;s lHkh rhuksa egÙoiw.kZ gSa] ysfdu ge okLro 
esa LVse dksf'kdkvksa ds fodkl dh jkg blfy, 
ns[k jgs gSa fd muesa jksxksa rFkk vU; fpfdRldh; 
vlk/; fLFkfr;ksa ds mipkj dh oSdfYid j.kuhfr 

dh lEHkkouk gSA 1950 
ds n'kd ds ckn ds 
o"kksaZ ls HSCs dks vDlj 
fpfdRldh; mipkj 
çfØ;k esa mi;ksx fd;k 
x;k gS] ysfdu vU; çdkj dh 
LVse dksf'kdkvksa dk mi;ksx vHkh 
Hkh lhfer rkSj ij gh gksrk gSA gky gh 
esa gqbZ çxfr us gM~Mh rFkk Ropk ls lEcfU/kr 
fLFkfr;ksa esa LVse dksf'kdkvksa dks vf/kd çklafxd 
cuk fn;k gSA nk¡rksa rFkk vk¡[kksa] nksuksa ls  
lEcfU/kr ijh{k.kksa ds ifj.kkeksa esa Hkh dkQh 
vk'kktud lEHkkouk,¡ fn[krh gSaA ukfHk&uky 
ds jä ls fudkyh x, LVse dksf'kdkvksa dks 
vktdy vf/kd ekU;rk fey jgh gS] gkyk¡fd 
orZeku esa mudk mi;ksx T;knkrj [kwu ls 
lEcfU/kr chekfj;ksa esa gh fd;k tkrk gSA eq>s 
yxrk gS fd bl {ks= esa cgqr lEHkkouk gS] 
ysfdu bl lEHkkouk dks lkdkj gksus esa dqN 
le; yxsxkA ,d cgqr cf<+;k lalk/ku] tks 
www.clinicaltrials.org ij miyC/k gS] LVse 
dksf'kdk 'kks/k lfgr tSofpfdRlk ¼ck;ksesfMflu½ 
ds fofHkUu {ks=ksa esa gks jgs fpfdRldh; ijh{k.kksa 
ds ckjs esa dkQh tkudkjh çnku djrk gSA 

16- D;k vHkh Hkh ekuo Hkzw.k ds fodkl dks 
le>us dh jkg esa dqN vuqÙkfjr ç'u 
ckdh gSa\

gk¡ fcydqy gSa vkSj eq>s ugha yxrk fd os tYnh 
gh lekIr gks tk,¡xsA tkfgj gS fd ekuoh; 
fodkl dk v/;;u djuk dfBu dk;Z gS] ysfdu 
vxj ge ç;ksx'kkyk ds NksVs i'kqvksa dh ckr 
djsa] rc Hkh cgqr ls vuqÙkfjr loky gaSA ij ;g 
Hkh Li"V gS fd ftl rjg ds loky ge vrhr 
esa iwNrs jgs gSa] muls vkt mB jgs loky cgqr 
fHkUu gSa vkSj mudk mn~ns'; dksf'kdkvksa] v.kqvksa 
rFkk jklk;fud Lrjksa ij LVse dksf'kdkvksa ds 
dke djus dh çfØ;k dks vf/kd foLrkj ls 
le>uk gSA
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17- D;k blds ckjs esa vkids ikl dksbZ 
lq>ko gSa fd thofoKku&lEcU/kh 'kks/k 
dks viuk dk;Z{ks= cukus dh fn'kk esa 
T;knk fo|kfFkZ;ksa dks çsfjr djus ds 
fy, foKku dks Ldwyksa esa fdl rjg 
i<+k;k tk ldrk gS\

vktdy Ldwyksa dh ikB~;iqLrdsa vkSj  
'kS{kf.kd j.kuhfr;k¡ dSlh fn[krh gSa] bl ckjs esa 
eSa T;knk ugha tkurk] ysfdu eSa ;g tkurk gw¡ 
fd gkfy;k vrhr esa os cgqr vPNh ugha jgh gSaA 
d{kkvksa esa l`tukRedrk ds fy, cgqr xqatkb'k 
ugha jgh gSA u dsoy foKku esa] cfYd lexz 
:i ls Ldwyh f'k{kk esa mRlqdrk] vfHkuo mik;ksa] 
ijEijk ls gVdj lkspus dks çksRlkfgr djus dh 
cgqr t:jr gSA f'k{kk dks vf/kd O;kogkfjd] 
ijLij lfØ; :i ls tqM+us okyh vkSj lEçs"k.k 
esa l{ke cuk;k tkuk t:jh gSA d{kk esa lh[kuk 
dsoy f'k{kk dk ,d fgLlk gSA l`tukRedrk dks 

çksRlkfgr vkSj iqjL—r fd;k tkuk Hkh vko';d 
gSA foKku dk iwjk rkRi;Z gh ç—fr esa gks jgs 
fØ;kdykiksa dk voyksdu djuk vkSj mUgsa 
le>uk gS( çkS|ksfxdh fQj bl Kku dks  
O;kid lekt ds }kjk mi;ksx fd, tkus ds  
fy, miyC/k djkrh gSA Ldwy ds cPps eqf'dy 
ls fdUgha Hkkjrh; oSKkfudksa ls ifjfpr gksrs gSa] 
ftls lq/kkjuk f'k{kk dks csgrj cukus dk ,d 
egÙoiw.kZ igyw gks ldrk gSA Ldwyh cPpksa ds 
fy, çsfjr djus okyh LFkkuh; dgkfu;ksa dk 
vHkko gSA Hkkjrh; oSKkfud leqnk; ds lkFk 
laokn ds vf/kd volj feyuk okLro esa Ldwyksa 
ds fo|kfFkZ;ksa dh enn dj ldrk gSA oSKkfud 
Ldwyksa esa tk ldrs gSa] fo|kfFkZ;ksa dks viuh 
dgkfu;k¡ lquk ldrs gSa] fo|kfFkZ;ksa dks mudh 
#fp;ksa dks igpkuus esa lgk;rk ns ldrs gSa] vkSj 
mUgsa muds liuksa dk vuqlj.k djus ds fy, 
çsfjr dj ldrs gSaA vuqokn % Hkjr f=ikBh
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Þfdlh Hkh fo}rkiw.kZ O;olk; dh fodkl ;k=k 
dk o.kZu lQyrkiwoZd djus ds fy, fdlh 
fo'kkjn ds gkFk dh vko';drk gksxh & dksbZ 
,slk O;fä ftlesa MkfoZu dh rjg /kS;Ziw.kZ 
voyksdu dh {kerk ds lkFk nk'kZfud dYiuk 
–f"V Hkh gksA fpfdRlk ds ekeys esa dfBukb;k¡ 
mlds vlk/kkj.k fodkl ds dkj.k vkSj Hkh 
vfr'k; c<+ tkrh gSa & mlds fodkl dh j¶rkj 
gekjs le> ikus ds fy, cgqr rst gS vkSj 
blfy, ge grçHk gksdj [kM+s jg tkrs gSa---!ß 
¼lj fofy;e vkSlyj] 1849&1919] ds fczfV'k 
esfMdy ,lksfl,'ku dks 1897 esa fn, x,  
mn~cks/ku ls½

Bksl tehu ij&tks eSa djrk gw¡ vkSj tks eSa 
djus okyk gw¡ !
ge lHkh fdlh u fdlh le; fdlh ukVd ;k 
fQYe ds vfHkusrkvksa }kjk ;k rks vk¡lw cgkus ds 
fy, ;k tksj ls g¡l iM+us ds fy, etcwj gq, gSaA 

'kY;fpfdRlk dh çfØ;kvksa esa fu'psrdksa ¼,usLFksfVDl½ dk ç;ksx fdrus yEcs le; ls gks 
jgk gS\ ,d vkn'kZ fu'psrd [kkstus esa fpfdRldksa dks fdu tksf[keksa dk lkeuk djuk 
iM+k\ vkt ds ifj"—r Lrj rd fu'psrdksa dks fodflr djus dh çfØ;k esa 'kkfey eq[; 
oSKkfud vkSj fpfdRld dkSu Fks\ ;g ys[k bl egÙoiw.kZ fpfdRldh; lgk;d ds bfrgkl 
ij çdk'k Mkyrk gSA

tc ukVd py jgk gks ;k fQYe dh jhy ?kwe 
jgh gks] rks ,slk yxrk gS fd fd dsoy eap ij 
ekStwn eq[; ik= gh viuk çn'kZu dj jgs gSaA 
fdUrq buesa ls çR;sd çn'kZu okLro esa mu yksxksa 
ds tcjnLr ç;klksa ds dkj.k lkdkj gks ikrk 
gS tks insZ ds ihNs gksrs gSa & os tks jks'kfu;ksa 
;k iks'kkdksa dh O;oLFkk djrs gSa] ;k tks fdlh 
vfHkusrk ;k vfHkus=h dks mlds laoknksa dh ;kn 
fnykrs gSa tc os mUgsa Hkwy tkrs gSa] ;gk¡ rd fd 
os Hkh tks ;g lqfuf'pr djrs gSa fd ijnk Bhd 
le; ij mBs ;k fxjsA ,usLFkhf'k;k dk is'kk ijns 
ds ihNs jgus okys bUgha f[kykfM+;ksa ds tSlk gSA 
tgk¡ nk¡r ;k uk[kwu dk fudkyuk ljy çrhr 
gksrk gS] ogha 'kY;fpfdRlk cgqr tfVy Hkh gks 
ldrh gS & tSls fd ,d jksxxzLr fny dks  
lq/kkjukA

eSa orZeku esa vius dkedkth thou dk cM+k 
Hkkx yksxksa dks nnZjfgr uhan dh voLFkk esa ys 

fpfdRldh; uh an dk foKku
vrhr ls orZeku rd

vohd t;Ur

bfrgkl
 
d
Fkk
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tkus esa fcrkrk gw¡] [kklrkSj ij tc muds ân;ksa 
dks nqjLr djus dk dke fd;k tkrk gSA blds 
lkFk gh eSa muds vU; vaxksa dh fuxjkuh djrk 
gw¡ vkSj mUgsa mudh LoLFk n'kk ds ftruk lEHko 
gks mruk utnhd cuk, j[krk gw¡A iwjh çfØ;k 
ds nkSjku eSa ân; dh Nfo;k¡ ysus esa Hkh enn 
djrk gw¡A vkSj vUr esa 'kY; fØ;k dks lEiUu 
djus esa vge Hkwfedk fuHkkrk gw¡] tc eSa ejht 
ds thou&lg;ksxh midj.kksa dks vyx djds 
mls xgu ns[kjs[k bdkbZ esa lqjf{kr okfil Hkstrk 
gw¡A bl ys[k esa esjk ç;kl vk/kqfud fu'psrdksa 
¼,usLFksfVDl½ ds ek/;e ls muds fodkl dh 
;k=k dk laf{kIr o.kZu çLrqr djuk vkSj ml iwjs 
fooj.k ds nkSjku vkidks ;g fo'okl fnykuk gS 
fd Kku dk lalkj fdl dnj vkil esa tqM+k 
gqvk gS!

çkphu dky ls
fdlh ejht ds fdlh vax dks iqufuZfer djrs 
le; ml ejht dks lqyk nsus dh vo/kkj.kk 
okLro esa çkphu gSA ckbfcy esa mYys[k vkrk gS 
fd fdl rjg l`"Vk us vkne1 dh ,d ilyh 
fudkyus ds nkSjku mls dqN nsj ds fy, lks 
tkus dks çsfjr fd;kA lqesfj;u dyk—fr;ksa esa 
4000 o"kZ bZlk iwoZ vQhe ds iksLrk ¼i‚ih½ dks 
bLrseky fd, tkus dk fp=.k fd;k x;k gS 
¼vQhe ls fudkyh xbZ nok,¡a] vksfi;kbM~l]  
vkt Hkh fu'psruk iSnk djus dk çeq[k  
lk/ku gSa½A2 lqJqr] tks iFkçorZd çkphu Hkkjrh; 
'kY;fpfdRld Fks] us uhan ykus okys ,d inkFkZ 
ds :i esa e| ¼'kjkc½ dk mYys[k fd;k gSA3 
,slk ekuk tkrk gS fd mUgksaus 600 o"kZ bZlk iwoZ] 
Hkk¡x2 ds mi;ksx dh Hkh 'kq#vkr dh tks 'kk;n 
gksyh tSls R;ksgkjksa ij mls [kk, tkus ij mlds 
uhan ykus okys xq.k dks ns[krs gq, fd;k x;k 
gksxkA vesfjdh yksxksa us LFkkuh; Lrj ij mxk, 
tkus okys dksdk dk ç;ksx fd;k] ftls 'kksf/kr 
vkSj ifj"—r djds vk/kqfud le; dk u'khyk 
inkFkZ dksdhu2 cukbZ tkrh gS] tks lcls izkjfEHkd 
LFkkuh; fu'psrdksa ¼yksdy ,usLFksfVDl½ esa ls 

,d gSA fQj dqN vU; yksx] tks 'kk;n mrus 
dq'ky voyksdu djus okys ugha jgs gksaxs] ejhtksa 
dks fdlh 'kY;fØ;k ds nkSjku gksus okys nnZ dh 
RkhOkzRkk dks de djus ds fy, lykniÙks pckus ;k 
nk¡rksa ls fdlh NM+h dks dkVus dh lykg Hkh nsrs 
Fks] ;k fQj muds flj ij pksV djds mUgsa csgks'k 
dj nsrs FksA4

le; chrus ds lkFk vYdksgy vkSj vQhe 
bl ç;kstu ds fy, bLrseky dh tkus okyh 
çeq[k nok,¡ cu xbZaA ysfdu buds lkFk dbZ 
leL;k,¡ Fkha] ftuesa mudh vi;kZIr ;k t:jr 
ls T;knk ek=k fn, tkus dh ¼tks ?kkrd gksrh 
gS½ lEHkkouk,¡ Hkh FkhaA vkSj mu nksuksa esa ls 
dksbZ Hkh 'kY;fØ;k ds nnZ dk fuokj.k djus 
ds fy, i;kZIr ugha FkhaA5 dqy feykdj fLFkfr 
oSlh Fkh] tSlh fd fo[;kr 'kjhjfoKkuh vkSj 
'kY;fpfdRld] t‚u gaVj us of.kZr dh gS fd 
'kY;fØ;k] *foKku dh fujFkZdrk ds ,d 'keZukd 
–';* dh rjg gksrh Fkh] vkSj mls djus okyk 

Source: https://en.wikipedia.org/wiki/Sushruta_
Samhita CC BY-SA 3.0. 

iratfy ;ksxihB gfj}kj esa lqJqr dks lefiZr 
mudh ,d ewfrZ
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fpfdRld *pkdw fy, gq, ,d Øwj vkneh*6 tSlk 
fn[krk FkkA

lk¡l }kjk fn, tkus okys fu'psrdksa  
dk tUe
vk/kqfud le; esa fu'psrdksa dk O;kogkfjd 
mi;ksx cgqr gn rd fpfdRldh; xSlksa dks 
,d ;a= ds ek/;e ls igys VªSfd;k ¼'okl uyh½ 
esa vkSj fQj ogk¡ ls QsQM+ksa esa igq¡pk, tkus ij 
dsfUær çrhr gksrk gSA ;g 18oha lnh ds e/; 
esa 'kq: gqvk tc fofy;e eksVZu us cksLVu ds 
eSlkpqlsV~l tujy g‚fLiVy esa bZFkj ds mi;ksx 
dk çn'kZu fd;kA

ijUrq vkt mi;ksx dh tkus okyh eq[; fu'psrd 
xSlsa] bZFkj u gksdj] gSykstusVsM ,YdsUl gksrh gSaA 
fn, tkus okys feJ.k ds tks ?kVd ugha cnys 
gSa] os gSa vkDlhtu rFkk dkcZu MkbZvkDlkbMA 
fu'psrd fo'ks"kK ¼,usLFkhfl;ksyksftLV½ ges'kk 
ls lk¡l }kjk fn, tkus okys feJ.k esa bu nksuksa 
xSlksa dks nsus ds rjhds] muds fu;a=.k vkSj 
mudh ek=kvksa dks fu/kkZfjr djus esa tqVs jgs gSa] 
D;ksafd os vifjgk;Z :i ls 'okl çfØ;k esa gj 
le; ekStwn jgrh gSaA

tkslsQ çhLVys7 ¼1742&1786½ us fn[kk;k fd 
fdlh cUn txg esa eD;Zwfjd vkDlkbM dks xeZ 

Source: Ernest Board -
http://catalogue.wellcome.ac.uk/record=b1203716. 
Public domain. 

eksVZu }kjk 1846 esa bZFkj dk fu'psrd dh rjg 
igyh ckj ç;ksx 

djds mlesa pwgksa dks vf/kd le; rd thfor 
j[kk tk ldrk Fkk] tcfd j‚cVZ gqd us NksVs 
i'kqvksa ds QsQM+ksa esa gok Qw¡dus ls mUgsa thfor 
j[kus esa lQyrk ikbZA8 çhLVys dh tkudkjh 
bafXy'k pkSuy ikj djds Ýkalhlh jlk;ufon 
,sUV~oku ySoksft,j rd igq¡phA mUgksaus lq>k;k 
fd eD;Zwfjd vkDlkbM dks xeZ djus ij mlesa 
ls ,d jgL;e; u;k rRo fudyrk gS] ftls 
mUgksaus ^vkDlhtu* dgkA fQj ;g fn[kkus dk 
dke] fd p;kip; çfØ;k ¼eSVkcksfyTe½ dk 
vk/kkj vkDlhtu dk xzg.k djuk vkSj dkcZu 
MkbZvkDlkbM dk mRiknu Fkk] gEÝh Msoh 
¼1778&1829½ us iwjk fd;k] ftUgksaus viuh  
Ldwyh f'k{kk Hkh iwjh ugha dh FkhA bl fl)kUr 
dh iqf"V djus okys rkfdZd çk;ksfxd çek.k dks 
çnku djus ds fy, t‚u gkYMsu us ,d ,slk 
midj.k fufeZr fd;k tks 'olu fØ;k ds  
}kjk tho/kkfj;ksa ds Hkhrj tkus okyh vkSj ckgj 
fudyus okyh bu xSlksa dh ek=k dks fcydqy 
lgh&lgh uki ldrk FkkA mUgksaus] *,uksDlhfe;k 
¼[kwu esa vkDlhtu dh ek=k esa vlkekU; :i 
ls deh vkuk½* “kCn x<+k] tks ,usLFkhf'k;k dh 
ikB~;iqLrd *feylZ ,usLFksf'k;k* ds lEikndh; 
ys[kd ds 'kCnksa esa vk/kqfud le; ds gj 
,usLFkhfl;ksyksftLV ds çkFkfed çf'k{k.k dk 
fgLlk gksrk gS( muds 'kCnksa esa Þ,uksDlhfe;k u 
dsoy e'khu dk pyuk cUn dj nsrk gS] cfYd 
Lo;a e'khu dks gh u"V dj nsrk gSA** MkWDVjh 
dh i<+kbZ djus okyk dksbZ çFke o"khZ; fo|kFkhZ 
gekjs {ks= esa ços'k djrk gS rks ge mls fl[kkrs 
gSa fd ,d ,usLFkhfl;ksyksftLV ds /keZ dk igyk 
drZO; gksrk gS fd tc gekjs 'kY;fpfdRlk djus 
okys lgdehZ ç—fr dh çfØ;kvksa dks pqukSrh ns 
jgs gksrs gSa] rc ge Årdksa dks gks jgh vkDlhtu 
dh vkiwfrZ dh fuxjkuh j[ksa] mls lgh djsa vkSj 
Ik;kZIr ek=k esa cuk, j[ksaA blesa vlQy gksus 
dk eryc gS ân; ds dke esa ck/kk vkuk vkSj 
efLr"d dks [krjukd gkbZi‚fDld ¼vkDlhtu 
ds vHkko ds dkj.k gksus okyh½ {kfr igq¡puk] 
D;ksafd dksf'kdkvksa esa 'olu dh çfØ;k ds cUn 
gks tkus ds dkj.k os ejus yxrh gSaA blfy, 
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tc ,usLFkhfl;ksyksftLV yksxksa dks uhan esa ys 
tk jgs gksrs gSa] rc Hkh mudk egÙoiw.kZ nkf;Ro 
dkfMZ;ksokLdqyj ¼ân;okfguh½ rFkk 'olu ra=ksa 
dks fLFkj cuk, j[kuk gksrk gSA bl fo"k; dh 
ge vkxs foLrkj ls ppkZ djsaxsA

vk/kqfud le; ds ,usLFkhf'k;k ds okLrfod 
tUe dk bfrgkl mlls T;knk yEck gS ftruk 
fd yksx dYiuk djrs gSaA O;kid bfrgkl dh 
vU; çHkkodkjh ?kVukvksa dh rjg og Hkh fooknksa 
ls eqä ugha gSA ;fn gesa fdlh ,d ,sls O;fä 
dk mYys[k djuk gks tks ,usLFksfVDl dk tud 
dgykus ;ksX; gks] rks os 'kk;n gEÝh Msoh9 
¼1778&1829½ gksaxs] u fd gksjsl oSYl ¼1815&48½ 
;k fofy;e Fk‚el xzhu e‚VZu ¼1819&68½A 
ij vDVwcj 16] 1846 dks eSlkpqlSV~l tujy 
g‚fLiVy esa eksVZu us tks çn'kZu fd;k Fkk] mlh 
dh ;kn esa vkt lkjs lalkj esa fo'o ,usLFkhf'k;k 
fnol euk;k tkrk gSA Msoh dksbZ lk/kkj.k O;fä 
ugha FksA 15 lky dh mez esa tc muds firk dh 
e`R;q us mUgsa vkSj muds ifjokj dks vR;Ur xjhch 
dh gkyr esa yk fn;k] rc mUgksaus Lo;a v/;;u 
tkjh j[kus dk fu.kZ; fy;kA ml le; ds muds 
v/;;u dh ;kstuk ds fooj.k ls irk pyrk gS 
fd os ,d jlk;ufon] fpfdRld] Hkwxksy'kkL=h] 
xf.krK] [kxksy'kkL=h vkSj rdZ'kkL=h cuuk 
pkgrs Fks & lHkh dqN ,d lkFk! Msoh us bu {ks=ksa 
esa ls çR;sd esa ¼vkorhZ rkfydk esa 6 rRoksa dh 
[kkst djus ds }kjk ;k mR[kuu dks lqxe cukus] 
—f"k esa lq/kkj djus vkSj dyk dk laj{k.k djus 
okys vkfo"dkjksa ds }kjk½ ;ksxnku fn;kA9 ij 
fczLVy U;wesfVd baLVhVîwV esa muds tSfod xSlksa 
ds v/;;u us ,usLFksf'k;k dh jkg ç'kLr dhA 
,d çkFkfed dne ds :i esa Msoh us 'kq#vkr 
vius gh Åij ijh{k.k djus ls dhA mUgksaus 
ijh{k.k fd;k fd dkSu&lh xSlsa dksbZ xEHkhj 
uqdlku igq¡pk, fcuk lqjf{kr :i ls lw¡?kh tk 
ldrh Fkha & dqN lpeqp esa tksf[ke Hkjh FkhaA10 
tSls fd dkcZu eksuksvkDlkbM dks lk¡l }kjk 
Hkhrj [khapus ds muds ç;ksx ¼ftldk mUgksaus ,d 
,sls vfHkdkjd dh rjg o.kZu fd;k tks mudh 

ukM+h dh xfr dks ^rhoz vkSj rUrq tSlh ckjhd* 
cuk nsrk Fkk½ us mUgsa djhc&djhc ekj gh Mkyk 
FkkA ge lHkh ;g tkurs gSa fd ;g xSl ?kkrd 
gksrh gS] D;ksafd ;g jaxghu rFkk xa/kghu gS vkSj 
dksf'kdkvksa dh 'olu fØ;k dks ckf/kr djus ds 
vfrfjä ;g gheksXyksfcu ¼Hb½ }kjk vkDlhtu 
dk ifjogu djus ds dk;Z esa Hkh #dkoV Mkyrh 
gS ¼Hb ls bldk yxko vkDlhtu dh rqyuk 
esa 200 xquk vf/kd rkdroj gksrk gS½A11 bfUæ;ksa 
dks f'kfFky djus ds fy, dkcZu MkbZvkDlkbM 
dk mi;ksx djus ds muds ç;ksx vkSj Hkh T;knk 
etkfd;k Fks & QsQM+ksa dh iqjkuh chekjh ls 
xzLr ejhtksa ds vax f“kfFky djus esa dkcZu 
MkbZvkDlkbM ,slk djrh gS vkSj mlds dkj.k os 
iwjh rjg gks“kksgokl [kks nsrs gSa ¼vkSj bl çHkko 
ds “kq#vkrh fooj.kksa esa ,d mUgha dk Fkk½A12 
ijUrq ukbVªl vkDlkbM ds lkFk mudk jksekapd 
vuqHko gh og ?kVuk Fkh] ftlds ,usLFkhf'k;k 
ds fy, çR;{k ifj.kke fudysA fo'kq) ukbVªl 
vkDlkbM dks lk¡l ls Hkhrj ysus ls] tSlk fd 
mUgksaus [kqn ij ç;ksx fd;k] mudk nk¡r dk 
nnZ iwjh rjg feV x;kA vkxs pydj blh 
us 'kY;fØ;k esa blds lEHkkfor mi;ksx dks 
lq>k;kA13 os ml le; dqy 21 o"kZ ds FksA 
ukbVªl vkDlkbM xSl ds u'khys ¼lkbZdksVªksfid 
& ,slh nok,¡ tks O;ogkj ;k euksn'kk ;k 
xfrfof/k dks çHkkfor djrh gSa½ çHkko blh ls 
çnf'kZr gq, fd mUgksaus bldk vlj gksus ij 
dfork,¡ fy[khaA

ÞlTtuks] ;g dksbZ Ny ugha gSß
vVykafVd ds ikj] yxHkx mlh le; xzkeh.k 
esyksa esa] ,d fcYdqy gh fHkUu vfHkdkjd blh 
çdkj dh eneLr voLFkk iSnk djus ds fy, 
bLrseky fd;k tk jgk FkkA ;g voLFkk okfil 
cnydj lkekU; gks tkrh Fkh tc mls iSnk 
djus okyh ok"i dks O;fä lw¡?kuk cUn dj nsrk 
FkkA bl voLFkk dk çn'kZu ^bZFkj ÝksfyDl 
¼eLrhHkjh mNydwn½* ds :i esa gksrk Fkk vkSj 
og vfHkdkjd MkbZbFkkby bZFkj FkkA bu ç;klksa 
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dh vxqokbZ djus okyksa dh feyh&tqyh HkhM+ esa 
fpfdRld] jlk;u'kkL=h vkSj nUr&fpfdRld 
Fks & xkMZuj fDoalh dksYVu] gksjsl oSYl] 
ØkQMZ ykSax] pkYlZ tSDlu rFkk fofy;e Fkkel 
xzhu eksVZuA tgk¡ ,d vksj muds vdsys vkSj 
lkFk&lkFk fd, x, ç;klksa us 'olu fu'psrdksa 
ds iwjs foKku dh vk/kkjf'kyk j[kh] ogha nwljh 
vksj] Lo;a dh çflf) vkSj /ku ikus dh mudh 
dksf'k'kksa us lkewfgd oSKkfud miyfC/k dh fdlh 
Hkh Hkkouk ij ikuh Qsj fn;kA ;fn fdlh dks 
^bZFkjkbts'ku ¼bZFkj nsdj çHkkfor djuk½* ds 
:i esa lPps ,usLFksfVd ¼tks ukbVªl vkDlkbM 
ugha Fkh½ dk mi;ksx djus okyk ^çFke* dgk tk 
ldrk gS] rks ;g djhc&djhc fuf'pr gS fd 
os ØkQMZ ykSax ¼1815&78½ FksA14 ykSax] tks ,d 
fpfdRld Fks] us xkSj fd;k fd bZFkj ÝksfyDl ds 
nkSjku yxh pksVksa ds lkFk fdlh nnZ dk ,glkl 
ugha gksrk FkkA 1842 esa mUgksaus ,d ejht dh 
xnZu ls ,d xk¡B fudkyus ds fy, MkbZbFkkby 
bZFkj dk fu'psrd dh rjg lQyrkiwoZd mi;ksx 
fd;k] ij mudk nwljk ç;kl dsoy vkaf'kd :i 
ls gh lQy gqvkA bl nok ds çHkko dks nksgjk 
ikus dh {kerk ds ckjs esa fuf'pUr u gksus ds 
dkj.k] mUgksaus mlds çpkj dk [;ky rc rd 
Vky fn;k tc rd fd mUgsa ;g fo'okl ugha gks 
x;k fd bZFkj ds }kjk gh ,usLFkhf'k;k dk çHkko 
iSnk gqvk Fkk vkSj og dksjh *dYiuk dk çHkko 
ugha Fkk*A

bu nqLlkglh yksxksa dh drkj esa vxys O;fä 
,d nUr&fpfdRld gksjsl oSYl FksA mUgksaus 
nk¡r fudkyus ds fy, lQyrkiwoZd ukbVªl 
vkDlkbM dk ç;ksx fd;k] ysfdu eSlkpqlSV~l 
tujy g‚fLiVy esa ,d çn'kZu ds }kjk blds 
fy, lkoZtfud ekU;rk gkfly djus ds muds 
ç;kl dks ejht dh djkgksa vkSj vkgksa ¼;g bl 
fu'psrd dk ,d igyw gS] gkyk¡fd ;g bldh 
çHkko'khyrk ds iw.kZ vHkko dk çek.k ugha gS½ vkSj 
Jksrkvksa ds vfo'okl dk lkeuk djuk iM+kA 
Jksrkvksa esa ekStwn muds ,d f'k"; eksVZu] bl 
la?k"kZ esa dwn iM+s vkSj vius f'k{kd ds ç;kl ls 

dqN csgrj djus dk bjknk dj fy;kA eksVZu 
dks Hkjkslk Fkk fd mudk vfHkdkjd dke djsxk] 
ysfdu os bl u, vuq"Bku ds çeq[k iqtkjh cuuk 
pkgrs Fks] blfy, mUgksaus vius *ySfFkvkWu* ¼tks 
okLro esa MkbZbFkkby bZFkj gh Fkk ftlesa ,d jax 
vkSj dqN vfrfjä xa/ksa feyk nh xbZa Fkha rkfd 
og ,d ,sls u, vfo"dkj tSlk vuqHko gks vkSj 
çrhr gks ftldk LokfeRo dsoy muds ikl Fkk½ 
ds vo;oksa ds la;kstu dk jgL; nwljksa ls lk>k 
djus ls badkj dj fn;kA mUgksaus mls vDVwcj 
16] 1846 ds fnu lQyrkiwoZd eSlkpqlSV~l 
tujy g‚fLiVy esa mi;ksx fd;kA ihNs eqM+dj 
ns[kus ls yxrk gS fd os cgqr HkkX;'kkyh Fks& 
mUgksaus vktdy dh pk; dh dsryh tSls  
fn[kus okys tqxkM+ ds midj.k ¼mi;ksx dh  
xbZ lgh&lgh ;qfä dh ç—fr dks ysdj cgqr 
fookn gS½ dk bLrseky ,d ;qok iq#"k dks  
fu'psr djus ds fy, fd;k] ftldh xnZu ij 
,d cM+k okLdqyj Vîwej Fkk] ftls eSlkpqlSV~l 
tujy g‚fLiVy ds eq[; 'kY;fpfdRld t‚u 
okjsu ds }kjk fudkyk tkuk FkkA vkt dk  
dksbZ ,usLFkhfl;ksyksftLV ,slh fLFkfr esa reke 
ckrksa & [kwu dh gkfu] ok;qekxZ ds fu;a=.k dk 
fcxM+ tkuk] ok;q dk ,sEcksfyTe ¼ok;q ds  
cqycqys dk vk tkuk½ vkfn & dks ysdj cgqr 
lko/kku jgrk] ysfdu eksVZu ds ekeys esa ,slk 
yxk fd HkkX; cgknqj O;fä dk lkFk nsrk gSA 
mudh lQyrk ds dsUæ esa ukbVªl vkDlkbM dh 
rqyuk esa bZFkj ds cgqr fHkUu HkkSfrd&jklk;fud 
xq.k FksA ukbVªl vkDlkbM dh vis{kk bZFkj dk 
çHkko cgqr /khjs&/khjs de gksrk gSA blfy, mu 
fnuksa esa NksVh&lh xyfr;ksa ¼tSls midj.k ls 
foyxu ]xyr ¼de½ [kqjkd vkSj midj.k dk 
le; ls igys cUn gksuk½ dk vFkZ Fkk 'kY;fØ;k 
ds chp esa ejht dk vpkud tx tkuk vkSj 
mldk mipkj djus okys fpfdRldksa dk ng“kr 
esa vkuk gks ldrk FkkA ,slh ukVdh; xM+cfM+;ksa 
ds gksus dh lEHkkouk rc vf/kd gksrh Fkh tc 
vfHkdkjd ¼,tsaV½ bZFkj ds ctk; ukbVªl 
vkDlkbM gksrk FkkA ijUrq eksVZu viuh lQyrk 
dk vkuUn ysus ds fy, vf/kd thfor ugha jgsA 
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bl vfHkdkjd dh lQyrk dk Js; fdls feysxk 
¼eksVZu dks ;k oSYl] ykSax rFkk nkok djus okys 
vU; yksxksa dks½ bldh ikxyiu Hkjh tíkstgn 
ds lkFk gh eksVZu dh viuk çpkj djus dh rhoz 
bPNk us ;g lqfuf'pr dj fn;k fd mudh e`R;q] 
nq[kh vkSj dtZnkj jgrs gq,] cgqr de vk;q] 
dsoy 49 o"kZ esa gks xbZ! 

cgqr iqjkus le; dh ;knsa
D;k pht ;g fu/kkZfjr djrh gS fd fdlh ejht 
ds QsQM+ksa esa igq¡pkbZ xbZ xSl ,YO;wyj f>Yyh 
dks ikj djds jä çokg esa 'kkfey gksxhA fQj 
ogk¡ ls ck,¡ ân; ls gksrs gq, dkfMZ;ksoLdqyj 
ra= }kjk efLr"d vkSj jh<+ rd ys tkbZ tk,xh 
rkfd og fu'psrd dh rjg viuk vlj fn[kk 
lds\ xSlksa ds feJ.kksa esa] iwjs feJ.k }kjk Mkys 
tkus okys ncko esa çR;sd xSl dk lkisf{kd 
;ksxnku feJ.k esa mldh ek=k ds vuqikr ds 
vuqlkj gksrk gS ¼vkaf'kd nckoksa dk MkYVu dk 
fu;e½A blfy,] ;fn leqæ ry ij ok;qe.Myh; 
ncko 760 feeh- Hg gS] rks ok;q ds feJ.k }kjk 
Mkys tkus okys bl dqy ncko esa ukbVªkstu ¼ml 
feJ.k esa ftls ge Þok;qß dgrs gSa] ukbVªkstu dk 

fgLlk 78% gksrk gS½ dk ;ksxnku Hkh 78% vFkkZr 
78/100 X ¼760½ ¾ 592-8 feeh Hg dk gksrk gSA

ftl rjg ge tkurs gSa fd feV~Vh esa Mkyk  
x;k ikuh folj.k dh çfØ;k ds }kjk  
ikS/ks dh tM+ksa esa blfy, igq¡prk gS D;ksafd  
ikS/ks ds lkis{k feV~Vh esa ikuh dk lkUæ.k vf/kd 
¼tc ge xeys esa ikuh Mkyrs gSa½ gS] mlh rjg 
ge xSlksa ds ysu&nsu dks Hkh le> ldrs gSa tSls 
fd og fdlh xSl ds lkisf{kd vkaf'kd ncko ds 
}kjk fu/kkZfjr gksrk gSA folj.k dh ;s çfØ;k,¡ 
gh ok;qe.My dh gok ls yh xbZ vkDlhtu dks 
,YO;wyj f>Yyh ds ikj ys tkdj gekjs [kwu ds 
gheksXyksfcu rd igq¡pkus dh ç.kkyh dk lapkyu 
djrh gSaA f'kjkvksa esa cgus okys [kwu esa vkDlhtu 
dk nkc 'okl ds feJ.k dh ok;q esa ekStwn 
vkDlhtu ds lkis{k de gksrk gS] vkSj blfy, 
fuf"Ø; :i ls mldk ,YO;wyj dSfiyjht ¼tks 
iryh gksrh gSa vkSj vkDlhtu dks ikj tkus esa 
ck/kk ugha Mkyrha½ esa LFkkukUrj.k ljyrk ls 
lEHko gks ikrk gS vkSj vUrr% ;g izfØ;k gks 
ikrh gSA tks pht bl rLohj dks dqN tfVy 
cuk nsrh gS] og inkFkZ dh nks fHkUu voLFkkvksa 
æo rFkk xSl dh mifLFkfr & æo ds :i esa [kwu 
vkSj xSl ds :i esa ok;qe.Myh; gokA vkaf'kd 
nckoksa ds vykok] xSlh; voLFkk ls ,d xSl dk 
fdlh f>Yyh ds ikj fdlh æo esa LFkkukUrj.k 
ml æo esa ml xSl dh ?kqyu'khyrk ls Hkh 
çHkkfor gksrk gSA

vc MkbZbFkkby bZFkj] tks eksxZu us bLrseky 
fd;k Fkk] dk δ eku 12 gS] tcfd cspkjs oSYl 
ds ukbVªl vkDlkbM dk ;gh eku dsoy 0-47 gS 
blfy, fdlh fn, x, le; ij [kwu esa yxHkx 
12/0-47 ¾ 25 xquk T;knk bZFkj ?kqyk jgrk 
gS ftruh dh mlh vkaf'kd ncko ij ukbVªl 
vkDlkbM gksrh gSA eku yhft, fd Jheku oSYl 
ukbVªl vkDlkbM nsus esa vpkud #d tkrs ;k 
mudh ukbVªl vkDlkbM lekIr gks tkrh] rks 
fu'psruk dks cuk, j[kus ds fy, t:jh ukbVªl 
vkDlkbM ds vkaf'kd ncko dks cuk, j[kus ds 
fy, [kwu esa ls fudydj ckgj vkus ds fy, 

MkYVu ds vkaf'kd nckoksa ds fu;e dh fp=kRed 
O;k[;k

¼fdlh xSlksa ds feJ.k dk dqy ncko mlesa 'kkfey çR;sd 
xSl ds vkaf'kd nckoksa ds ;ksx ds cjkcj gksrk gSA½
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mldh ?kqyh gqbZ ek=k cgqr de jgrh gSA  
nwljh vksj] Jheku eksxZu dks ;fn uhan Hkh 
vk tk,] rks Hkh muds ejht ds jäçokg esa 
MkbZbFkkby bZFkj dk cM+k vk;ru ekStwn jgrk 
gSA bldk xSl ds :i esa ckgj folj.k gksrk jg 
ldrk gS] Hkys gh chp esa fpfdRld bZFkj nsuk 
cUn dj nsa] ;g folfjr xSl ejht dks dqN 
nsj rd lks;k gqvk cuk, j[ksxhA blh ls bu 
nks ,sfrgkfld fu'psrdksa dh fHkUu ;k=kvksa dks 
le>k tk ldrk gSA

ijUrq MkbZbFkkby bZFkj dk ,d çfrdwy igyw Hkh 
gksrk gS ¼bldh vk/kqfud ,usLFksf'k;k esa rdjhcu 
dksbZ txg ugha gS½A bZFkj dk bLrseky djrs 
gq,] ,d dfYir ejht dks lqyk nsus dh dYiuk 
dhft, & vc tks pht efLr"d ij dke djds 
fu'psruk iSnk djrh gS] og [kwu esa fcuk ?kqyh 
*eqä* xSl gksrh gS tks [kwu vkSj efLr"d ds 
vojks/k dks ikj djrh gSA tc bZFkj tSlh cgqr 
?kqyu'khy xSl bLrseky dh tkrh gS] rks blds 
igys fd [kwu esa fcuk ?kqyh xSl dh mYys[kuh; 
ek=k ejht ds efLr"d rd igq¡pus vkSj mls 
csgks'k djus ds fy, fey lds] ml bZFkj dh 
cgqr lkjh ek=k ejht ds [kwu ds cM+s vk;ru 
esa ?kqys gq, ¼vkSj blfy, fdlh mi;ksx dh ugha½ 

bZFkj ds :i esa pyh tkrh gSA blfy, bZFkj dk 
fn;k tkuk] tgk¡ ,d vksj ejht ds ,d ckjxh 
fu'psr fd, tkus ds ckn mldk dkQh nsj rd 
lks, jgus ds fy, cM+h lqj{kk xqatkb'k nsrk gS] 
ogha nwljh vksj fu'psruk rd ejht dks igq¡pkus 
dh fLFkfr gkfly djus esa cgqr le; yxrk 
gS & tks vLirkyksa] ,usLFkhf'k;k fo'ks"kKksa vkSj 
'kY; fpfdRldksa dks ml vthc xa/k ls Hkj nsus 
ds fy, i;kZIr gksrk gS ftls geesa ls dbZ yksx 
vLirkyksa ls tksM+rs gSa ¼gkyk¡fd vc ;g iqjkus 
bfrgkl dh ckr gS] D;ksafd bZFkj fn, tkus dk 
;qx vc yxHkx lekIr gks pqdk gS½A nwljs vkt 
ds tSls O;Lr lalkj esa] tgk¡ vLirkyksa dh  
lqfo/kk,¡] mudk mi;ksx djus dh t:jr okys 
ejhtksa dh fo'kky la[;k dh rqyuk esa cgqr de 
gksrh gSa] fu'psr ejhtksa ds 'kjhj esa ?kqys gq, bZFkj 
ls mcjdj muds tkxus dk bUrtkj djus esa 
le; dh cgqr cckZnh gksxhA

Þd"V esa rw cPpksa dks tUe nsxhß
tc eksxZu bR;kfn vesfjdk esa bl lcesa my>s 
gq, Fks] yxHkx mlh le; fczVsu esa blds 
lekukUrj ukVdh; ?kVuk,¡ ?kV jgh FkhaA buds 
dsUæ esa tsEl ;ax flEilu Fks] tks eq[; :i ls 
çlwfr&fo'ks"kK ¼v‚ClVsVªhf'k;u½ Fks] ysfdu ,d 
cgqr prqj vkSj cgqxq.kh O;fä Hkh FksA flEilu 
¼1811&90½ dh ,slh nokvksa esa Hkh cgqr fnypLih 
Fkh tks nnZ dks lekIr dj ldsaA tc vesfjdk esa 
ejhtksa dks bZFkj fn, tkus dk o.kZu fd;k x;k] 
rc mUgksaus tYnh gh mldk ,d uewuk gkfly 
dj fy;k vkSj ,d tfVy çlwfr esa lEeksgu 
ds LFkku ij mldk mi;ksx fd;kA blds ,d 
çR;{kn'khZ us bl rjg bldk o.kZu fd;k fd] 
Þ;g ;Sadh ¼vesfjdh½ pdek lEeksgu dks pkjksa 
[kkus fpÙk dj nsrk gSA^^ blh chp dkcZfud 
jlk;ufonksa us vkSj Hkh cgqr ls ;kSfxdksa dk 
la'ys"k.k vkjEHk dj fn;k Fkk vkSj bl rjg 
1830 ds n'kd esa DyksjksQ‚eZ dk vkxeu gqvkA 
bZFkj ¼tks rc rd mldh mM+us dh {kerk ds 
dkj.k lHkh ds fnekx dks pdjk jgk Fkk vkSj 

?kqyu'khyrk xSl dk og vk;ru gksrh gS 
tks fdlh fn, x, rkieku ij fdlh æo ds 
bdkbZ vk;ru esa ?kqy tkrh gS] bls vkerkSj 
ij vksLokYM xq.kkad ;k ikVhZ'ku ¼foHkktu½ 
xq.kkad δ ds :i esa ekik tkrk gSA ,d cUn 
psEcj esa ,d æo ds lEidZ esa fdlh xSl 
dh dYiuk djsa] rc æo voLFkk esa xSl ds 
lkUæ.k dk lerqY; voLFkk esa mlds lkUæ.k 
ls vuqikr gh ikVhZ'ku xq.kkad δ gksrk gSA 
¼lerqY; voLFkk vFkkZr tc vkaf'kd ncko 
cjkcj gks tkrs gSa vkSj fdlh lkUæ.k <yku 
ds vkj&ikj folj.k ds O;kid fu;eksa dk 
ikyu djrs gq, ;g LFkkukUrj.k dh çfØ;k 
cUn gks tkrh gSA ½
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mlls yksx rax vk jgs Fks½ dh rqyuk esa mldk 
jä xSl ikVhZ'ku xq.kkad FkksM+k de Fkk vkSj og 
mlds tSlk Toyu'khy Hkh ugha FkkA flEilu 
us igys mls vius Åij ç;ksx fd;k] fQj 
viuh Hkrhth ij vkSj /khjs&/khjs çlwfr ds nnZ 
dks feVkus ds fy, fL=;ksa ij bLrseky fd;kA14 
dgk tkrk gS fd flEilu dks blds bLrseky ds 
f[kykQ fojks/k dk lkeuk djuk iM+k] D;ksafd  
/keZ'kkfL=;ksa dk ekuuk Fkk fd ewy iki ¼tSlk 
fd ckbfcy esa crk;k x;k gS½ ds n.M ds :i 
esa cPps ds tUe dh çfØ;k dk d"Vçn gksuk 
gh bZ'ojh; fo/kku Fkk] gkyk¡fd vktdy ekuk 
tkrk gS fd ;g /kkfeZd fojks/k gYdk&QqYdk 
gh FkkA14 blds ,d vU; dsUæh; ik= fo[;kr 
t‚u Luks Fks ftUgsa vk/kqfud ,fiMsfe;ksyksth 
dk firk ekuk tkrk gSA Luks us ,d lkekU; 
fu“psr izfØ;k ds fofHkUu pj.kksa dks ifjHkkf"kr 
fd;k vkSj mlds vR;kf/kd ek=k esa fn, tkus 
ds [krjksa ds izfr psrk;kA ijUrq DykjkssQ‚eZ rFkk 
bZFkj ds ,sfrgkfld egÙo ds ckotwn & fuEu 
dk;Z'kfä Lrj] vlj gksus o vlj nwj gksus esa 
yxus okys yEcs le;ksa] Toyu'khyrk ¼vkDlhtu 
dk bLrseky vkSj fo|qrh; ÅtkZ dk mi;ksx 
djrs gq, 'kY;fpfdRlk ds nkSjku cus ?kkoksa dk 
d‚Vsjkbts'ku] vFkkZr mUgsa nkxdj [kwu cguk 
cUn djuk] vkfn dk esy 'kY;fpfdRlk d{k esa 
vkx yxus ds lUnHkZ esa [krjukd gS½ vkfn nks"kksa 
ds dkj.k & os 'kk;n T;knk le; rd mi;ksx 
dh ijh{kk esa [kjs lkfcr ugha gks ldrs FksA 'kq) 
vfHkdkjdksa dh ek¡x] vkSj 20oha lnh ds 'kq#vkrh 
nkSj esa jklk;fud la'ys"k.k esa gks jgh ØkfUr ds 
pyrs mudh txg 'kfä'kkyh vkSj vis{kk—r 
xSj&fo"kSys vfHkdkjdksa us ys yh] tSls fd 
¶ywvksfjusVsM gkbMªksdkcZuksa us] tks vkt bLrseky 
gks jgs gSaA budk jä xSl ikVhZ'ku xq.kkad 
dkQh csgrj gS ¼tSls fd lcls u, fu'psrd 
MSl¶ywjsu dk 0-42 gS] ftldk eryc gS fd 
;g vlj djus esa vkSj xk;c gksus esa lcls rst 
gS] fQj vkblks¶ywjsu dk 1-15 gS tks fd vkt 
lcls T;knk bLrseky gksrk gS½] ;s vkx yxus esa 
lg;ksx ugha nsrs] tYnh vlj djrs gSa vkSj vlj 

mrjus esa Hkh rst gSa & brus fd vf/kdka'k yksx 
vLirky esa lqcg vkijs'ku djokdj 'kke dks ?kj 
vkdj [kkuk cukus esa enn dj ldrs gSa!15

fgUnh fQYeksa dk foe'kZ vkSj okLrfod 
thou dk ijns ds thou ls QdZ gksuk
Vsyhfotu ij ,usLFkhf'k;k fn, tkus ds vf/kdka'k 
fp=.k vkSj fQYeksa esa fn[kkÃ tkus okyh nq?kZVuk 
;k cPps ds tUe ds nkSjku mlds ukVdh; –'; 
okLrfodrk ls cgqr ijs gksrs gSaA vkerkSj ij 
mudh 'kq#vkr ,d ekLd igus gq, iq#"k ;k L=h 
ds }kjk ejht dh ukd vkSj eq¡g dks <k¡ddj 
muesa xSl fn, tkus ls gksrh gSA ml nkSjku 
çlwrk L=h nnZ ds ekjs gkFk&iSj iVdrh jgrh 
gS] 'kk;n ewy rdyhQ dh otg ls ;k bl rjg 
fu;af=r fd, tkus ds dkj.k] tc rd fd og 
csgks'kh esa tkdj lks ugha tkrhA og fQj tkxsxh 
;k ugha] bldk QSlyk vkerkSj ij dFkkud ds 
}kjk gksrk gS & ;k rks tc ge fQYe ds vUr 
ds utnhd igq¡p jgs gksrs gSa rc ukVdh; <ax 
ls mldh gkyr lq/kj tkrh gS] ;k fQj xk;c 
uk;d dk fpUrk Hkjk bUrtkj pyrk gS tks 
vkdj fQj viuh tknqbZ NM+h ?kqek,xkA blds 
foijhr] vktdy lalkj Hkj ds 'kY;fpfdRlk 
d{kksa ds 'kkUr okrkoj.k esa vf/kdka'k ,usLFksf'k;k 
ds ekeyksa dh 'kq#vkr bUVªkosul ¼ul esa ços'k 
djk, tkus okys½ fu'psrd nok,¡a fn, tkus ls 
gksrh gSA

xSl ds foijhr] bUVªkosul ,usLFkhf'k;k ds  
fodkl esa dbZ ck/kk,¡ Fkha & muesa ls dqN  
Fks % xSj&bjknru gq, lw{ethok.kqvksa ds  
laØe.kksa ¼ftlds ifj.kkeLo:i lSfIll gks  
tkrh Fkh] vFkkZr ?kko cudj id tkrs Fks½ ds 
cgqr vuFkZdkjh çHkko] lqb;ksa rFkk flfjatksa ds 
:i esa tfVy midj.kksa dh t:jr] vkSj mudk 
vlj lekIr gksus ds fy, 'kjhj ds vaxksa dh 
p;kip; çfØ;k ij fuHkZj jguk ¼blds foijhr 
xSl dk vlj mls lk¡l }kjk NksM+s tkus ls 
gh lekIr gks tkrk gS½A ntZ fd, x, igys 
bUVªkosul fu'psrd ç;ksx esa dqÙks ds CySMj vkSj 
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dygal ¼xwt½ ds ia[k dh dye dk bLrseky 
djds ,d dqÙks dks vYdksgy dk batsD'ku 
yxk;k x;k] og dqÙkk lks rks x;k ij fQj 
tkx x;k vkSj thfor Hkh jgkA ;g ç;ksx djus 
okys uk;d Fks fØLVksQj jSu tks fczVSu esa 1656 
esa jk;y lkslkbVh ds laLFkkid FksA16 batsD'ku 
yxkus ds midj.kksa & lqb;ksa ¼Ýkafll fjaM] 19oha 
lnh½ rFkk flfjatksa ds fodkl ¼vysDtSaMj oqM] 
yxHkx mlh le;½ ds :i esa & ls rc rd 
dksbZ ykHk ugha gqvk tc rd fd ml lnh ds 
vkf[kj esa la'ys"k.k jlk;u'kkL= dh ØkfUr ugha 
gqbZA bls ykus okys yksxksa es ,d cM+h gLrh 
jlk;ufon vkSj ukscsy iqjLdkj fotsrk] 
vysDtSaMj o‚u cs;j ¼1835&1914½ 
Fks17] ftUgksaus bafMxks] ¶ywjkslhu] 
rFkk ckjfcpqfjd ,flM 
¼ekufld nkSjksa dks fu'psr 
dj jksdus esa vkt bLrseky 
gksus okys ckjfcpqjsV~l 
dk tud½ dk la'ys"k.k 
fd;kA fQj 20oha lnh 
ds igys fgLls esa m|ksx 
rFkk foKku ds xBtksM+ us 
lfØ; gksdj fHkUu&fHkUu 
lajpukvksa okys fofo/k çdkj 
ds vfHkdkjdksa dk la'ys"k.k 
fd;k & çksiksQksy] ,fVvksfeMsV 
vkSj cSUtksMk;ktSfiUl vkfnA 
vkt bu vfHkdkjdksa dk bLrseky 
;k rks ,usLFksfVd voLFkk dh 'kq#vkr dks 
lq[kn cukus ds fy, gksrk gS] ftlds ckn xSl 
,usLFkhf'k;k esa tkrs gSa] ;k vdsys ,usLFksfVd dh 
rjg gksrk gSA xSlh; ,usLFkhf'k;k vkt Hkh lcls 
T;knk bLrseky gksus okyk vke rjhdk gksrk gS & 
bls nsuk lqxe gksrk gS] p;kip; fØ;k ij fuHkZj 
ugha djrk] bldk 'kjhj ls fudyuk T;knk rsth 
ls gksrk gS tks ,sls ejhtksa ds fy, vPNk gksrk 
gS ftuds ;—r ;k xqnsZ ¼tks nok dh p;kip; 
fØ;k ¼eSVkcksfyTe½ ds eq[; LFkku gSa½ #X.k gksrs 
gSa & ;s lHkh bls csgrj lkfcr djrs gSaA pw¡fd 
lHkh folj.k çfØ;kvksa dh rjg bldk vUr 

lerqY;koLFkk esa gksrk gS] 'okl feJ.k esa bu 
xSlksa ds lkUæ.k dks ukius dk rjhdk efLr"d esa 
muds lkUæ.k dk vkdyu djuk gksrk gS tgk¡ 
os vlj djrh gSaA ;g eki t:jr ls T;knk ;k 
de [kqjkd dks lgh cukus esa lgk;rk djrh gSA

'kL=kxkj esa u, 'kL= % LFkkfud fu'psrd 
¼yksdy ,usLFkhf'k;k½
;g 18oha lnh ds e/; rd Kkr gks pqdk Fkk  
fd thHk ij dksdhu yxkus ls og lqUu gks tkrh 
gSA ijUrq] ,usLFkhf'k;k dks u, 'kL= flxeaM 

Ýk;M vkSj muds lg;ksxh] dkyZ dksyj ds  
}kjk fo,uk tujy g‚fLiVy esa fd, 

x, psruk çlkjh ¼lkbZdsMsfyd½ 
ç;ksxksa ds ifj.kkeLo:i çkIr 
gq,A dksyj ds lg;ksxh us tc 
la;ksx ls ,d pkdw ij ls 
FkksM+h dksdhu pkV yh rks 
mlus ik;k fd mldh thHk 
lqUu iM+ xbZ FkhA mlds 
fn, x, fooj.k us dksyj 
dks çsfjr fd;k vkSj mUgksaus 
rRdky ,d esa<d vkSj 
,d fxuh fix dh vk¡[kksa esa 
dksdhu Mkydj ns[kk ¼dksyj 
dh vkdka{kk ,d us= fo'ks"kK 

cuus dh Fkh½] ftlls mudh 
datfDVok rFkk dksfuZ;k laosnu'kwU; 

gks x,A gkbMsycxZ v‚IFksyeksyksftdy 
lkslkbVh dks 1884 esa fn, x, blds fooj.k 

us ç;ksxksa dh ,d ubZ “k`a[kyk dh 'kq#vkr dj 
nh & raf=dkvksa esa batsD'ku nsdj ¼gkYlVSM 
ds }kjk tks ,d egku 'kY; fpfdRld Fks½ ;k 
jh<+ dh ufydk esa ¼ck;j ds }kjk 1897 esa½A 
ckn okyh fof/k ds QyLo:i vusd raf=dkvksa 
dk lewg ,d lkFk lqUu gks tkrk FkkA LFkkfud 
fu'psrd dks ,d le; O;kid fu'psrd ls 
csgrj le>k tkrk FkkA gkyk¡fd LFkkfud ;k 
'kjhj&{ks=h; fu'psrd dh lgk;rk ls fd, 
tkus okys 'kY; fpfdRlk ds dk;Z dh tfVyrk 
vkSj 'kjhj foKku dh –f"V ls mldh O;kidrk 
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dks ysdj dbZ lhek,¡ gSa] ijUrq bl vkStkj 
dh mi;ksfxrk cuh jgus okyh gS & bUVªkosul 
nokvksa18 dh rqyuk esa nnZ ls csgrj jkgr ns ikus 
ls ysdj 'kY; fpfdRlk ls T;knk tYnh mcj 
lduk19] 'kY; fpfdRlk ds ckn nnZ ds yxkrkj 
cus jgus dks jksduk20] ;k tc QsQM+ksa ;k muds 
vklikl ds {ks=ksa dh 'kY;fpfdRlk dh tkrh gS 
rc QsQM+ksa esa lkal ysus ;k [kk¡lh vkus ls gksus 
okyh fdlh xM+cM+h dks jksduk vkfn buds dbZ 
ykHk gSaA21

;q) ds chp esa ubZ jkg fn[kkus okyk 
foKku
xqtjh 20oha lnh dk ,d fgald nkSj Fkk ftlds 
iwokZ/kZ ij nks fo'o;q) vius t[eksa ds fu'kku 
NksM+ x, gSaA i`"BHkwfe esa bu ?kVukvksa ds jgrs 
gq,] tfVy 'kY; fpfdRlk dh ek¡x fiNys fdlh 
Hkh nkSj dh rqyuk esa cgqr vf/kd c<+ xbZA ;q) 
ds grkgrksa dk mipkj djus ds vykok] 'kY; 
fpfdRld vc 'kkfUr ds nkSj esa 'kjhj ds QsQM+ksa 
tSls tfVy vaxksa dks fudkyus ds ç;kl dj 
jgs Fks ;k thou dks [krjs esa Mkyus okyh ân; 
dh chekfj;ksa esa jkgr nsus okyh 'kY; fpfdRlk 
dj jgs FksA22 'kY; fpfdRlk pyus ds nkSjku 
ân; rFkk 'okl ra=ksa ij ,dne lgh fu;a=.k 
j[kus dh t:jr ds QyLo:i ,slh ifj"—r 
e'khuksa dh ek¡x gksus yxh tks xSl ds fcydqy 
lgh lkUæ.kksa dks ns ldsa] ,dne lgh la?kVu 
okyh gok ds uisrqys vk;ruksa dks ns ldsa vkSj 
ekSle dh fLFkfr;ksa dks ekius okys midj.kksa ds 
leku ,sls ;a=ksa] tks fdlh Hkh e¡Mjkrs ladV dh 
iwoZlwpuk ns ldsa bR;kfn dh Hkh ek¡x c<+hA  
;q)ksa dk vDlj eryc gksrk Fkk fd mudh 
vof/k ds nkSjku 'kkfUr ds le; dk foKku  
Fke tkrk Fkk ¼blds dkj.k gksrs Fks % vkfFkZd 
ladV vkSj ;q) ds fy, oSKkfudksa vkSj 
fpfdRldksa dh vfuok;Z HkrhZ½A ysfdu bl nkSjku  
ijek.kqvksa ds lw{e d.kksa ds O;ogkj dk o.kZu 
djus okys] DokaVe eSdsfuDl ds tUe us ,sls 
midj.kksa vkSj çkS|ksfxfd;ksa ds fodkl esa ØkfUr 

yk nh tks gekjs vk/kqfud thouksa ds dsUæ esa gSa % 
VªkfUtLVj] dEI;wVj] bysDVªku ekbØksLdksi rFkk 
eSxusfVd jStksuSUl besftax vkfnA ,usLFkhf'k;k] 
fpfdRlk foKku ds mu {ks=ksa esa ls gS tks ,slh 
çkS|ksfxd ØkfUr;ksa ij lcls T;knk fuHkZj  
djrs gSaA

vk/kqfud oSUVhysVlZ ¼—f=e 'okl e'khusa½ ,d 
oSUVhysVj pØ dh 'kq#vkr dk le;  
fu/kkZfjr djus ;k ,d ;kaf=d 'okl dk vUr 
r; djus ds fy, ekbØksçkslsllZ dk bLrseky 
djrs gSaA LisDVªksQksVksehVjh dk foKku [kwu esa 
ekStwn vkDlhtu dk lrr ekiu djus ¼dsUæh; 
raf=dk O;oLFkk ¼lsaVªy uoZl flLVe½ ij dksbZ 
[krjukd çHkko iM+us ds igys gh muds ckjs esa 
,usLFkhfl;ksfyftLV~l dks psrkouh nsus½ dk  
vk/kkj gSA ifj"—r fuxjkuh ;a=ksa dk eryc gS 
fd ,usLFkhf'k;k çnku djus okys fo'ks"kK nwljh 
ckrksa ij /;ku dsfUær dj ldrs gSa] tSls fd 
lk;kuksfll ¼vkDlhtu ds vHkko ds dkj.k Ropk 
ij uhys jax dk mHkjuk½ dks uaxh vk¡[k ls ns[k 
ysuk] ;k ekStwnk CyM çs'kj ds ckjs esa feuV nj 
feuV tkudkjh nsuk ;k ekuo ân; dks Hkjuk 
vkSj [kkyh djukA

,usLFkhf'k;k rFkk çkS|ksfxdh % budk 
rkyesy gekjs fjiksVZ dkMZ ls fl) gksrk gS
,usLFkhf'k;k fo'ks"kK igys vkDlhtu ds fuEu 
Lrjksa dks thHk ;k E;wdl dh f>Yyh ds jax ls 
;k fQj vkDlhtu fudy pqds [kwu ds uhys jax 
ls igpkurs FksA ij 'kY; fpfdRlk ds nkSjku] 
vDlj dksbZ lkFkZd dne mBk ldus dh –f"V ls 
blesa cgqr nsj gks pqdh gksrh FkhA vkt ,d iYl 
v‚DlhehVj] fcuk Hkhrj dqN pqHkks, m¡xyh dh 
uksd ij ls vkDlhtu ;qä [kwu rFkk vkDlhtu 
jfgr [kwu ds vkisf{kd lkUæ.kksa dks /kM+du nj  
/kM+du ukirk jgrk gSA bl eku dks fudkyus 
ds fy, ;g midj.k LiSDVªksQksVksehfVªd  
fl)kUrksa dk mi;ksx djrk gS vkSj fpfdRld dks 
Rofjr dk;Zokgh djus ds fy, ltx djrk gSA 
bUÝkjSM LiSDVªksQksVksehVªh ;g igpku ysrh gS fd 
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dksbZ uyh lgh esa VªSfd;k ¼'okl uyh½ esa yxh  
gS] ;k xyrh ls blksQsxl ¼Hkkstu ufydk½ esa 
yx xbZ gSA dbZ ckj ,usLFkhf'k;k ds çf'k{kkFkhZ 
vkSj fo'ks"kK] nksuksa gh Hkwy ls uyh dks VªSfd;k  
ds ctk; Hkkstu ufydk esa yxk nsrs gSa]  
ifj.kkeLo:i xSl QsQM+ksa ds ctk; isV esa Hkj 
tkrh gSA

bySDVªksdkfMZ;ksxzke lhus dh lrg ij yxs 
bySDVªksMksa ds }kjk cuk, tkrs gSa] CyM çs'kj dk 
ekiu vkSflyksehVªh ds fl)kUrksa dk mi;ksx djrs 
gq, vius vki gksrk jgrk gSA ,usLFkhf'k;k nsus 
okyk psruk ij ifjek.kkRed :i ls fuxjkuh 
j[kus ds fy, Hkh dbZ midj.kksa dk bLrseky  
dj ldrk gS] tks mls fu'psrd dh nh tkus 
okyh mfpr ek=k dks fu/kkZfjr djus dh  
lqfo/kk nsrs gSaA vktdy psruk dks  
ifjek.kkRed :i ls crkus ds fy, fofHkUu 
lwpdkad bLrseky fd, tkrs gSaA23 ;s lwpdkad 
cqfu;knh bySDVªks,sulS¶yksxzke ¼EEG] ECG ds 
leku ;s Hkh lrgh rjaxsa gksrh gSa] ij ;s euq"; ds 
efLr"d ds Hkhrj dksfVZdy dksf'kdkvksa esa gksus 
okyh fo|qrh; xfrfof/k dks çfrfcfEcr djrh 
gSa½ ls feyus okyh tkudkjh dk mi;ksx djds 
fodflr fd, tkrs gSaA ;s efLr"d dh O;oLFkk 
dh eki gksrs gSa24] tks ,usLFkhf'k;k ds xgjs gksus 
ij c<+ tkrh gSA ,d 'kks/k lewg] ftlds  
lkFk eSaus dke fd;k gS] us ,d ,slh 
dEI;wVj&vk/kkfjr O;oLFkk fodflr dh gS 
tks vius vki ,usLFkhf'k;k dh ek=k dks 
vko';drkuqlkj c<+k ;k ?kVk nsrh gS] tks oSls 
,usLFkhf'k;k fo'ks"kK dks [kqn r; djds vius 
gkFk ls djuk iM+rk gSA25

ij bl lcls ;fn ge ;g lkspus yxsa fd 
,usLFkhf'k;k vUrfuZfgr :i ls lqjf{kr gS] rks gesa 
2002 esa :l dh lsuk dks gq, vuqHko ls lko/kku 
gks tkuk pkfg,A 2002 esa lsuk dk lkeuk ,d 
vksisjk gkml esa vkradokfn;ksa }kjk cU/kd cuk, 
x, yksxksa ds ladV ls gqvkA lsuk us xfrjks/k dks 
rksM+us ds fy, ogk¡ ,d ,ukytsfld vksfi;ksbM] 
QSUVkfuy ¼tks nnZ ls NqVdkjk nsus ds lkFk&lkFk 

uhan vkSj] mldh [kqjkd ij fuHkZj djrs gq,] 
,d xgjk 'okl vk?kkr Hkh iSnk djrk gS½ dk 
fNM+dko fd;kA mlds ifj.kkeLo:i Hkhrj 
ekStwn yksxksa esa ls 129 yksx ¼tks dqy mifLFkr 
yksxksa dk 15% Fks½ ekjs x,] ftuesa funksZ"k yksx 
rFkk vkradoknh nksuksa gh FksA26

gSujh chpj rFkk MksukYM V‚M os igys O;fä  
Fks ftUgksaus O;ofLFkr :i ls ,usLFkhf'k;k ds 
tksf[keksa dk vkdyu fd;k( muds v/;;u ls 
irk pyk fd vkijs'ku fFk,Vj esa gksus okyh  
ekSrksa esa ls yxHkx 1%2000 ekSrksa dk  
lh/kk lEcU/k ,usLFkhf'k;k ds çcU/ku ls FkkA ;fn 
bldh dksbZ fo'ks"k rduhd bLrseky dh xbZ 
Fkh ¼tSls fd 'kY; fpfdRlk dks lqxe cukus ds 
fy, ekalisf'k;ksa dks <hyk djuk½ rks ;g vuqikr 
1%370 FkkA27

U;wjkseLdqyj çfØ;k dks ckf/kr djus okyh 
nokvksa ¼tks ekalis'kh ds lkFk raf=dk ds fljs 
ij dke djrh gSa] tSls fd cksVqfyue V‚fDlu 
;k uoZ xSl½] dh ;fn 'ks"k jg xbZ fØ;k{kerk 
dks u ns[kk tk,] rks os ?kkrd gks ldrh gSaA 
bl v/;;u us fl) fd;k fd ;fn ,usLFkhf'k;k 
fo'ks"kK vf/kd lko/kku jgsa vkSj bu nokvksa ds 
çHkkoksa dh utnhdh fuxjkuh djsa] rks mlds 
ifj.kkeLo:i ,usLFkhf'k;k dh lqj{kk dks csgrj 
cuk;k tk ldrk gSA vesfjdk tSls cM+s ns'k 
esa] 1999&2005 dh vof/k esa 2]211 ejhtksa 
dh ,usLFkhf'k;k ls tqM+s dkj.kksa ls ekSr gqbZA 
,d v/;;u esa vuqeku O;ä fd;k x;k fd 
,usLFkhf'k;k ds tksf[ke dk vuqikr çfr o"kZ çfr 
nl yk[k vkcknh esa 1-1 ds yxHkx Fkk] tks fd 
'kk;n fdlh vkradoknh geys ds tksf[ke ls Hkh 
de gSA28 ,sls gh çHkko'kkyh vk¡dM+s vkLVªsfy;k 
esa Hkh ntZ fd, x,A29 gekjs ns'k esa çfr 
1]00]000 dh tula[;k esa ls yxHkx 12 yksxksa 
dh gj lky lM+d nq?kZVukvksa esa ekSr gksrh gS!30 
blfy,] 'kY; fpfdRlk ds fy, csgks“k fd, tkus 
dh vis{kk cl ;k dkj ls ;k=k djuk T;knk 
vlqjf{kr gks ldrk gSA bl çdkj] euq"; ds 
dkS'ky vkSj çkS|ksfxdh ds xBtksM+ us ,usLFkhf'k;k 
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gSA vr% gekjs fy, mfpr gS fd ftruh lEHko 
gks mruh lqj{kk cjrh tk,A ijUrq ,usLFkhf'k;k 
ds [kqn Hkh mipkjkRed çHkko gks ldrs gSaA 
D;wjkjs oSls rks ,d [krjukd nok gS] ij og 
fVVuSl ls gksus okyh Hk;adj :i ls nnZukd 
rM+i dks feVkus ds fy, bLrseky dh xbZ gSA32 
fu'psrdksa us ân; dks vkink lgu dj ldus 
ds fy, rS;kj djus ¼ftls iwoZ&vuqdwyu dgk 
tkrk gS] vkSj tks oSlk gh gS tSls fd ge Hkfo"; 
esa vkus okys eqf'dy nkSjksa ds fy, cSad esa iSls 
tek djds j[krs gSa½ dh {kerk Hkh n'kkZbZ gSA33 
MsuekdZ esa QSyh iksfy;ks dh egkekjh us fu'psruk 
fo'ks"kK fctksdZ bClu dks çsfjr fd;k vkSj 
mUgksaus 'okl ra= ds foQy gksus dh rdyhQ 
¼tks iksfy;ks ok;jl ls iSnk gq, ydos ds çHkko 
ds vykok ,d f}rh;d çHkko gksrk gS½ Hkksx jgs 
cPpksa dks ldkjkRed ncko oSUVhys'ku dh fof/k 
dk mi;ksx djrs gq, thfor j[kkA34 fpfdRldksa 
dk ,dek= y{; t:jreUnksa dh enn djuk 
vkSj mudk mipkj djuk gksrk gSA mudh 
loksZPp ijEijkvksa dk ikyu djus dh Hkkouk ls] 
oSUVhys'ku dk ;g mipkj lSdM+ksa ,usLFkhf'k;k 
çf'k{kkfFkZ;ksa] ,usLFkhf'k;k fo'ks"kKksa rFkk vU; 
fpfdRldksa }kjk pkSchlksa ?k.Vs vius gkFkksa ls 

dks ,d lqjf{kr fo'ks"kK fo/kk cuk fn;k gSA 
lQyrk dh ;g dgkuh ekuo thou esa  
;ksxnku ns ldus dh vPNs foKku dh lEHkkfor 
{kerk dk çek.k gSA ij ge bl vuqPNsn dk  
,d ckr ds çfr fpUrk ds lkFk vUr dj  
ldrs gSa % tgk¡ lkjs lalkj esa ,usLFkhf'k;k ls 
lEcfU/kr e`R;q nj esa cgqr fxjkoV vkbZ gS] ogha 
blesa fodflr nqfu;k ds ns'kksa vkSj de fodflr 
ns'kksa ;k mHkjrh gqbZ vFkZO;oLFkkvksa okys gekjs 
tSls ns'kksa ds chp esa cgqr Qklyk gSA31 ;g 
çkS|ksfxdh ds [kjkc bLrseky] cqjs foKku ¼vkSj 
blh dks vkxs c<+krs gq, f'k{kk nsus okyksa ds }kjk 
vi;kZIr foKku f'k{kk fn;k tkuk½ vkSj LokLF; 
lsokvksa ij cgqr de [kpZ fd;k tkuk vkfn 
dkj.kksa dk feyk&tqyk ifj.kke gks ldrk gSA

,usLFkhf'k;k ls vkxs % fpfdRlk dks leFkZ 
cukus okyh fo'ks"kK fo/kk ls mipkj esa 
Hkkxhnkj rd
,usLFkhf'k;k fpfdRlk dks leFkZ cukus okyh 
fo'ks"kK fo/kk gS] vFkkZr ;g lqjf{kr :i ls 'kY; 
fpfdRlk dj ldus esa lgk;rk djrh gS] ijUrq 
mipkj ls gksus okys ykHk dk dkj.k ,usLFksfVd 
¼fu'psrd½ u gksdj Lo;a 'kY; fpfdRlk gh gksrh 

,usLFkhf'k;k dk bfrgkl % le; js[kk ds :i esa

4000 bZlk iwoZ] lqesfj;u yksxksa }kjk i‚ih dk mi;ksx

600 bZlk iwoZ] Hkkjr esa lqJqr }kjk Hkk¡x dk mi;ksx

1350 bZ- esa badk 'kekuksa ds }kjk dksdk dk mi;ksx
1659 bZ- fØLVksQj jSu ds }kjk bUVªkosul vYdksgy/vQhe

1770&80 bZ- vkDlhtu dh [kkst
1800 bZ- gEÝh Msoh] ukbVªl vkDlkbM

1842 bZ- ØkQMZ ykSax] bZFkj
1845 bZ- ukbVªl vkDlkbM
1846 bZ- eksVZu }kjk bZFkj dk çn'kZu

1857 bZ- t‚u Luks] DyksjksQkeZ
1884 bZ- dksdhu] vk¡[k dh 'kY; fpfdRlk esa
1898 bZ- ck;j us Likbuy d‚MZ esa dksdhu dk bLrseky fd;k

1935 bZ- lkbDyksçksisu
1954 bZ- chpj V‚M

1956 bZ- gSyksFksu
1958 bZ- lSofjaxgkSl vkDlhtu

1972 bZ- vkblks¶ywjsu
1992 bZ- MSl¶ywjsu
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çnku fd;k x;kA bClu dh dk;Zokgh esa gh 
gekjh vkt dh xgu ifjp;kZ bdkb;ksa ¼bUVsfUlo 
ds;j ;wfuV~l½ dh LFkkiuk ds cht fufgr FksA34 
,d fu'psruk fo'ks"kK othZfu;k ,sixj us uotkr 
f'k'kqvksa dks nks oxksaZ esa vyx djus & os ftUgsa 
vfrfjä ns[k&js[k dh t:jr gksxh vkSj os tks 
vius&vki LokHkkfod :i ls jg ldrs gSa & ds 
fy, çFke Ldksj35 dh i)fr fufeZr dh] muds 
Ldksj dk vkt rd mi;ksx fd;k tkrk gSA ;g 
lHkh fpfdRldksa dks muds igys f'k'kq fpfdRlk 
çf'k{k.k pØ ds nkSjku i<+k;k tkrk gSA

[kwu esa vkDlhtu ruko dks fcydqy lgh&lgh 
ukius dh mudh t:jr ds dkj.k] fu'psruk 
fo'ks"kKksa us ubZ çkS|ksfxd fof/k;ksa & tSls fd 
vkVhZfj;y ¼/kefu;ksa dh½ vkDlhtu36 dks ukius 
ds fy, bysDVªksM & dks fodflr djus esa 
egÙoiw.kZ ;ksxnku fn;k gSA ,usLFkhf'k;k çcU/ku 
ds }kjk dSalj dh 'kY; fpfdRlk ds ckn V~;wej 
ds fQj ls gksus dh nj37 dks ;k ân; jksx ls 
ihfM+r ejhtksa dh ân; ds vykok fdlh vU; 
çdkj dh 'kY; fpfdRlk esa lEHkkfor fny  
dk nkSjk iM+us dh nj dks çHkkfor fd;k tk 
ldrk gSA38

Kku dh lhekjs[kk dk foLrkj djuk % D;k 
lks;k gksuk vkidks ;g fl[kk ldrk gS fd 
tkxs jgus dk D;k eryc gS\
DokaVe eSdsfuDl ds ;qx dh vkSj mlds v/;;uksa 
ds ifj.kkeLo:i esfMdy besftax ¼fpfdRldh; 
Nk;kadu½ ds {ks= esa gqbZ tcjnLr çxfr dh ge 
igys gh ppkZ dj pqds gSaA vkt mi;qä fof/k;ksa 
& tSls fd QaD'kuy eSxusfVd jStksusal besftax 
¼fMRI½ ;k iksftVª‚u ,sfe'ku VkseksxzkEl ¼PET½ & 
dk bLrseky djrs gq,] LoLFk rFkk #X.k voLFkk 
esa] efLr"d ds dkedkt dk 'kjhj ds [kkl {ks=ksa 
ls lEcU/k tksM+ lduk lEHko gSA39]40 ,usLFkhf'k;k 
fn, x, fdlh ejht dh dYiuk djsa ftldh 
fMRI gks jgh gks & nok ds dkj.k iSnk gqbZ 
lEeksfgr voLFkk ds nkSjku mlds efLr"d dk 
ns[kus okyk fgLlk ¼fotqvy dksVsZDl½ lfØ; 

jgrk gSA D;k ;g gesa bl ckr dh [kcj ugha 
nsrk fd fotqvy dksVsZDl dh xfrfof/k dk tkxs 
gksus ;k lks, gksus dh voLFkk ls dksbZ ikjLifjd 
lEcU/k ugha gksrk\ blh çdkj] ,slk çrhr gksrk 
gS fd ,usLFkhf'k;k dk isjkbVy&ÝaVy dksfVZdy 
ywi ds dk;Zdkjh <ax ls vyx&vyx gks tkus 
dh çfØ;k ls Hkh lEcU/k gksrk gSA bldk  
lh/kk&lh/kk vFkZ gS fd gkyk¡fd gks ldrk gS 
fd ;s {ks= vyx&vyx lfØ; gksa ;k u gksa] ij 
vkil esa mudk okrkZyki tSlk fj'rk gh laKku 
dk dkj.k gksrk gS ¼ljyhdj.k djrs gq, dg 
ldrs gSa fd isjkbVy {ks= laosnu vuqHko djus 
okyk gksrk gS vkSj ÝaVy {ks= mu laosnuksa dh 
O;k[;k djus okyk gksrk gS½A eksVsrkSj ij laKku 
gh og çfØ;k gS ftlds }kjk ge vius vklikl 
dh nqfu;k dks ns[krs] lqurs] fopkj djrs vkSj 
vuqHko djrs gSaA ;s lkjs laosnu ,usLFkhf'k;k  
}kjk dqN le; ds fy, lekIr dj fn, tkrs  
gSaA fu'psrd nok,¡] buls lEcfU/kr fo'ks"k {ks=ksa 
dks çHkkfor ugha djrha] ij os buds chp gksus 
okys okrkZyki dks lekIr dj nsrh gSaA bl  
çdkj ,usLFkhf'k;k dh çfØ;k,¡ gesa bl ckjs esa 
vUr–Zf"V çnku djrh gSa fd tkxzr voLFkk esa 
efLr"d fdl çdkj dke djrk gSA

vkxs c<+s pyks!
çkxSfrgkfld dky ls gekjs Hkhrj vkSj gekjs 
ckgj ds çk—frd lalkj dks le>us dh 
gekjh [kkst ;k=k ,d vuojr ijEijk dh 
rjg pyrh jgh gSA ;g ryk'k gels Kku dh 
lhekjs[kkvksa dks fujUrj foLrkj djus esa tqVs 
jgus dh ek¡x djrh gSA vkt ,usLFkhf'k;k 
fo'ks"kK 'kY; fpfdRlk ds nkSjku ân; dh 
ejEer dk ekxZn'kZu djrs gSa] raf=dkvksa ds 
vklikl ds {ks= esa LFkkfud fu'psrd nsus ds 
fy, vYVªklkm.M dk mi;ksx djrs gSa bR;kfnA 
vc ,usLFkhf'k;ksyksth ,d vfr&fo'ks"kK 
¼lqij&Lisf'k;kykbTM½ fpfdRlk 'kk[kk cu 
xbZ gS] ftldh mi 'kk[kk,¡ ihfM;kfVªDl] 
dkfMZ;kyksth] U;wjksyksth] nnZ vkSj xgu ifjp;kZ 
vkfn gSaA vkxs tkus dk dsoy ,d gh ekxZ gS & 
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mlh vkfn Hkkouk ls fujUrj ltx vkSj thoUr 
cus jguk tks foKku dk vk/kkj gSA

7776 REDISCOVERING SCHOOL SCIENCE

Extending	the	knowledge	frontier:	can	
being	asleep	teach	you	about	what	it	is	
to	be	awake?

The	quantum	mechanics	era,	and	the	giant	steps	
made	in	medical	imaging	as	a	result	of	these	
studies,	has	already	been	referred	to;	today,	it	is	
possible	to	use	appropriate	tools,	such	as	
functional	Magnetic	Resonance	Imaging	(fMRI)	or	
Positron	Emission	tomograms	(PET),	to	correlate	
brain	function	with	anatomic	areas	-	in	health	or	
in	disease³⁹,	⁴⁰.	Imagine	an	anesthetised	patient	
who	is	undergoing	fMRI	–	his	visual	cortex	is	
active	during	the	drug	induced	hypnotic	state.	
Does	it	not	tell	us	that	the	visual	cortex	activity	
has	no	correlation	with	the	awake	or	asleep	state?	
Likewise,	anaesthesia	appears	to	be	associated	
with	functional	uncoupling	of	the	parietal-frontal	
cortical	loop.	What	this	means	literally	is	that,	
although,	these	individual	areas	may	or	may	not	
be	active,	their	cross	talk	is	what	causes	cognition	
(simplistically	the	parietal	area	is	the	sensor,	the	
frontal	the	interpreter	of	sensation).	Cognition	is	
broadly	the	way	we	see,	think,	feel	or	hear	the	
world	around	us.	All	of	these	sensations	are	
abolished	with	anaesthesia.	Anaesthetic	drugs	do	
not	impact	the	activity	of	individual	regions	but	
abolish	their	cross	talk.	Thus,	anaesthesia	
processes	provide	an	insight	into	how	the	brain	
works	when	awake.	

Ahoy	!	Ahead.

Our	quest	to	understand	the	natural	world	within	
and	outside	ourselves	continues	in	an	unbroken	
tradition	from	pre-historic	times.	This	quest	asks	
us	to	forever	persevere	in	furthering	the	frontiers	
of	knowledge;	today	anaesthesiologists	guide	
heart	repair	during	surgery,	use	ultrasound	to	
inject	local	anaesthetic	in	the	proximity	of	nerves	
etc.	Anesthesiology	is	a	super-specialised	branch	
with	sub-	specialties	in	paediatrics,	cardiology,	
neurology,	pain	and	intensive	care.	There	is	only	
one	way	forward	-	to	be	constantly	awake	and	
alive	in	the	primeval	spirit	that	science	is	
all	about.
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Extending	the	knowledge	frontier:	can	
being	asleep	teach	you	about	what	it	is	
to	be	awake?

The	quantum	mechanics	era,	and	the	giant	steps	
made	in	medical	imaging	as	a	result	of	these	
studies,	has	already	been	referred	to;	today,	it	is	
possible	to	use	appropriate	tools,	such	as	
functional	Magnetic	Resonance	Imaging	(fMRI)	or	
Positron	Emission	tomograms	(PET),	to	correlate	
brain	function	with	anatomic	areas	-	in	health	or	
in	disease³⁹,	⁴⁰.	Imagine	an	anesthetised	patient	
who	is	undergoing	fMRI	–	his	visual	cortex	is	
active	during	the	drug	induced	hypnotic	state.	
Does	it	not	tell	us	that	the	visual	cortex	activity	
has	no	correlation	with	the	awake	or	asleep	state?	
Likewise,	anaesthesia	appears	to	be	associated	
with	functional	uncoupling	of	the	parietal-frontal	
cortical	loop.	What	this	means	literally	is	that,	
although,	these	individual	areas	may	or	may	not	
be	active,	their	cross	talk	is	what	causes	cognition	
(simplistically	the	parietal	area	is	the	sensor,	the	
frontal	the	interpreter	of	sensation).	Cognition	is	
broadly	the	way	we	see,	think,	feel	or	hear	the	
world	around	us.	All	of	these	sensations	are	
abolished	with	anaesthesia.	Anaesthetic	drugs	do	
not	impact	the	activity	of	individual	regions	but	
abolish	their	cross	talk.	Thus,	anaesthesia	
processes	provide	an	insight	into	how	the	brain	
works	when	awake.	

Ahoy	!	Ahead.

Our	quest	to	understand	the	natural	world	within	
and	outside	ourselves	continues	in	an	unbroken	
tradition	from	pre-historic	times.	This	quest	asks	
us	to	forever	persevere	in	furthering	the	frontiers	
of	knowledge;	today	anaesthesiologists	guide	
heart	repair	during	surgery,	use	ultrasound	to	
inject	local	anaesthetic	in	the	proximity	of	nerves	
etc.	Anesthesiology	is	a	super-specialised	branch	
with	sub-	specialties	in	paediatrics,	cardiology,	
neurology,	pain	and	intensive	care.	There	is	only	
one	way	forward	-	to	be	constantly	awake	and	
alive	in	the	primeval	spirit	that	science	is	
all	about.
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to	be	awake?

The	quantum	mechanics	era,	and	the	giant	steps	
made	in	medical	imaging	as	a	result	of	these	
studies,	has	already	been	referred	to;	today,	it	is	
possible	to	use	appropriate	tools,	such	as	
functional	Magnetic	Resonance	Imaging	(fMRI)	or	
Positron	Emission	tomograms	(PET),	to	correlate	
brain	function	with	anatomic	areas	-	in	health	or	
in	disease³⁹,	⁴⁰.	Imagine	an	anesthetised	patient	
who	is	undergoing	fMRI	–	his	visual	cortex	is	
active	during	the	drug	induced	hypnotic	state.	
Does	it	not	tell	us	that	the	visual	cortex	activity	
has	no	correlation	with	the	awake	or	asleep	state?	
Likewise,	anaesthesia	appears	to	be	associated	
with	functional	uncoupling	of	the	parietal-frontal	
cortical	loop.	What	this	means	literally	is	that,	
although,	these	individual	areas	may	or	may	not	
be	active,	their	cross	talk	is	what	causes	cognition	
(simplistically	the	parietal	area	is	the	sensor,	the	
frontal	the	interpreter	of	sensation).	Cognition	is	
broadly	the	way	we	see,	think,	feel	or	hear	the	
world	around	us.	All	of	these	sensations	are	
abolished	with	anaesthesia.	Anaesthetic	drugs	do	
not	impact	the	activity	of	individual	regions	but	
abolish	their	cross	talk.	Thus,	anaesthesia	
processes	provide	an	insight	into	how	the	brain	
works	when	awake.	

Ahoy	!	Ahead.

Our	quest	to	understand	the	natural	world	within	
and	outside	ourselves	continues	in	an	unbroken	
tradition	from	pre-historic	times.	This	quest	asks	
us	to	forever	persevere	in	furthering	the	frontiers	
of	knowledge;	today	anaesthesiologists	guide	
heart	repair	during	surgery,	use	ultrasound	to	
inject	local	anaesthetic	in	the	proximity	of	nerves	
etc.	Anesthesiology	is	a	super-specialised	branch	
with	sub-	specialties	in	paediatrics,	cardiology,	
neurology,	pain	and	intensive	care.	There	is	only	
one	way	forward	-	to	be	constantly	awake	and	
alive	in	the	primeval	spirit	that	science	is	
all	about.
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Extending	the	knowledge	frontier:	can	
being	asleep	teach	you	about	what	it	is	
to	be	awake?

The	quantum	mechanics	era,	and	the	giant	steps	
made	in	medical	imaging	as	a	result	of	these	
studies,	has	already	been	referred	to;	today,	it	is	
possible	to	use	appropriate	tools,	such	as	
functional	Magnetic	Resonance	Imaging	(fMRI)	or	
Positron	Emission	tomograms	(PET),	to	correlate	
brain	function	with	anatomic	areas	-	in	health	or	
in	disease³⁹,	⁴⁰.	Imagine	an	anesthetised	patient	
who	is	undergoing	fMRI	–	his	visual	cortex	is	
active	during	the	drug	induced	hypnotic	state.	
Does	it	not	tell	us	that	the	visual	cortex	activity	
has	no	correlation	with	the	awake	or	asleep	state?	
Likewise,	anaesthesia	appears	to	be	associated	
with	functional	uncoupling	of	the	parietal-frontal	
cortical	loop.	What	this	means	literally	is	that,	
although,	these	individual	areas	may	or	may	not	
be	active,	their	cross	talk	is	what	causes	cognition	
(simplistically	the	parietal	area	is	the	sensor,	the	
frontal	the	interpreter	of	sensation).	Cognition	is	
broadly	the	way	we	see,	think,	feel	or	hear	the	
world	around	us.	All	of	these	sensations	are	
abolished	with	anaesthesia.	Anaesthetic	drugs	do	
not	impact	the	activity	of	individual	regions	but	
abolish	their	cross	talk.	Thus,	anaesthesia	
processes	provide	an	insight	into	how	the	brain	
works	when	awake.	

Ahoy	!	Ahead.

Our	quest	to	understand	the	natural	world	within	
and	outside	ourselves	continues	in	an	unbroken	
tradition	from	pre-historic	times.	This	quest	asks	
us	to	forever	persevere	in	furthering	the	frontiers	
of	knowledge;	today	anaesthesiologists	guide	
heart	repair	during	surgery,	use	ultrasound	to	
inject	local	anaesthetic	in	the	proximity	of	nerves	
etc.	Anesthesiology	is	a	super-specialised	branch	
with	sub-	specialties	in	paediatrics,	cardiology,	
neurology,	pain	and	intensive	care.	There	is	only	
one	way	forward	-	to	be	constantly	awake	and	
alive	in	the	primeval	spirit	that	science	is	
all	about.
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gkfly dhA mUgsa PGIMER] p.Mhx<+ }kjk 2005 esa ,usLFkhf'k;ksyksth esa M‚DVjy mikf/k çnku 
dh xbZ vkSj Jh fp= fr#uky baLVhVîwV v‚Q esfMdy lkbalst ,.M VSDuksyksth] fr#vuUriqje  
}kjk 2009 esa dkfMZ;kd ,usLFkhf'k;ksyksth esa iksLVM‚DVjy mikf/k çnku dh xbZA viuh fpfdRldh; 
ftEesnkfj;ksa dks fuHkkus ds vykok os ,d 'kks/kdrkZ Hkh gSa rFkk dHkh&dHkh *n fganw* vkSj *n fVªC;wu* tSls v[kckjksa 
ds fy, fy[krs Hkh gSaA vuqokn % Hkjr f=ikBh
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being	asleep	teach	you	about	what	it	is	
to	be	awake?

The	quantum	mechanics	era,	and	the	giant	steps	
made	in	medical	imaging	as	a	result	of	these	
studies,	has	already	been	referred	to;	today,	it	is	
possible	to	use	appropriate	tools,	such	as	
functional	Magnetic	Resonance	Imaging	(fMRI)	or	
Positron	Emission	tomograms	(PET),	to	correlate	
brain	function	with	anatomic	areas	-	in	health	or	
in	disease³⁹,	⁴⁰.	Imagine	an	anesthetised	patient	
who	is	undergoing	fMRI	–	his	visual	cortex	is	
active	during	the	drug	induced	hypnotic	state.	
Does	it	not	tell	us	that	the	visual	cortex	activity	
has	no	correlation	with	the	awake	or	asleep	state?	
Likewise,	anaesthesia	appears	to	be	associated	
with	functional	uncoupling	of	the	parietal-frontal	
cortical	loop.	What	this	means	literally	is	that,	
although,	these	individual	areas	may	or	may	not	
be	active,	their	cross	talk	is	what	causes	cognition	
(simplistically	the	parietal	area	is	the	sensor,	the	
frontal	the	interpreter	of	sensation).	Cognition	is	
broadly	the	way	we	see,	think,	feel	or	hear	the	
world	around	us.	All	of	these	sensations	are	
abolished	with	anaesthesia.	Anaesthetic	drugs	do	
not	impact	the	activity	of	individual	regions	but	
abolish	their	cross	talk.	Thus,	anaesthesia	
processes	provide	an	insight	into	how	the	brain	
works	when	awake.	

Ahoy	!	Ahead.

Our	quest	to	understand	the	natural	world	within	
and	outside	ourselves	continues	in	an	unbroken	
tradition	from	pre-historic	times.	This	quest	asks	
us	to	forever	persevere	in	furthering	the	frontiers	
of	knowledge;	today	anaesthesiologists	guide	
heart	repair	during	surgery,	use	ultrasound	to	
inject	local	anaesthetic	in	the	proximity	of	nerves	
etc.	Anesthesiology	is	a	super-specialised	branch	
with	sub-	specialties	in	paediatrics,	cardiology,	
neurology,	pain	and	intensive	care.	There	is	only	
one	way	forward	-	to	be	constantly	awake	and	
alive	in	the	primeval	spirit	that	science	is	
all	about.
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Extending	the	knowledge	frontier:	can	
being	asleep	teach	you	about	what	it	is	
to	be	awake?

The	quantum	mechanics	era,	and	the	giant	steps	
made	in	medical	imaging	as	a	result	of	these	
studies,	has	already	been	referred	to;	today,	it	is	
possible	to	use	appropriate	tools,	such	as	
functional	Magnetic	Resonance	Imaging	(fMRI)	or	
Positron	Emission	tomograms	(PET),	to	correlate	
brain	function	with	anatomic	areas	-	in	health	or	
in	disease³⁹,	⁴⁰.	Imagine	an	anesthetised	patient	
who	is	undergoing	fMRI	–	his	visual	cortex	is	
active	during	the	drug	induced	hypnotic	state.	
Does	it	not	tell	us	that	the	visual	cortex	activity	
has	no	correlation	with	the	awake	or	asleep	state?	
Likewise,	anaesthesia	appears	to	be	associated	
with	functional	uncoupling	of	the	parietal-frontal	
cortical	loop.	What	this	means	literally	is	that,	
although,	these	individual	areas	may	or	may	not	
be	active,	their	cross	talk	is	what	causes	cognition	
(simplistically	the	parietal	area	is	the	sensor,	the	
frontal	the	interpreter	of	sensation).	Cognition	is	
broadly	the	way	we	see,	think,	feel	or	hear	the	
world	around	us.	All	of	these	sensations	are	
abolished	with	anaesthesia.	Anaesthetic	drugs	do	
not	impact	the	activity	of	individual	regions	but	
abolish	their	cross	talk.	Thus,	anaesthesia	
processes	provide	an	insight	into	how	the	brain	
works	when	awake.	

Ahoy	!	Ahead.

Our	quest	to	understand	the	natural	world	within	
and	outside	ourselves	continues	in	an	unbroken	
tradition	from	pre-historic	times.	This	quest	asks	
us	to	forever	persevere	in	furthering	the	frontiers	
of	knowledge;	today	anaesthesiologists	guide	
heart	repair	during	surgery,	use	ultrasound	to	
inject	local	anaesthetic	in	the	proximity	of	nerves	
etc.	Anesthesiology	is	a	super-specialised	branch	
with	sub-	specialties	in	paediatrics,	cardiology,	
neurology,	pain	and	intensive	care.	There	is	only	
one	way	forward	-	to	be	constantly	awake	and	
alive	in	the	primeval	spirit	that	science	is	
all	about.
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Extending	the	knowledge	frontier:	can	
being	asleep	teach	you	about	what	it	is	
to	be	awake?

The	quantum	mechanics	era,	and	the	giant	steps	
made	in	medical	imaging	as	a	result	of	these	
studies,	has	already	been	referred	to;	today,	it	is	
possible	to	use	appropriate	tools,	such	as	
functional	Magnetic	Resonance	Imaging	(fMRI)	or	
Positron	Emission	tomograms	(PET),	to	correlate	
brain	function	with	anatomic	areas	-	in	health	or	
in	disease³⁹,	⁴⁰.	Imagine	an	anesthetised	patient	
who	is	undergoing	fMRI	–	his	visual	cortex	is	
active	during	the	drug	induced	hypnotic	state.	
Does	it	not	tell	us	that	the	visual	cortex	activity	
has	no	correlation	with	the	awake	or	asleep	state?	
Likewise,	anaesthesia	appears	to	be	associated	
with	functional	uncoupling	of	the	parietal-frontal	
cortical	loop.	What	this	means	literally	is	that,	
although,	these	individual	areas	may	or	may	not	
be	active,	their	cross	talk	is	what	causes	cognition	
(simplistically	the	parietal	area	is	the	sensor,	the	
frontal	the	interpreter	of	sensation).	Cognition	is	
broadly	the	way	we	see,	think,	feel	or	hear	the	
world	around	us.	All	of	these	sensations	are	
abolished	with	anaesthesia.	Anaesthetic	drugs	do	
not	impact	the	activity	of	individual	regions	but	
abolish	their	cross	talk.	Thus,	anaesthesia	
processes	provide	an	insight	into	how	the	brain	
works	when	awake.	

Ahoy	!	Ahead.

Our	quest	to	understand	the	natural	world	within	
and	outside	ourselves	continues	in	an	unbroken	
tradition	from	pre-historic	times.	This	quest	asks	
us	to	forever	persevere	in	furthering	the	frontiers	
of	knowledge;	today	anaesthesiologists	guide	
heart	repair	during	surgery,	use	ultrasound	to	
inject	local	anaesthetic	in	the	proximity	of	nerves	
etc.	Anesthesiology	is	a	super-specialised	branch	
with	sub-	specialties	in	paediatrics,	cardiology,	
neurology,	pain	and	intensive	care.	There	is	only	
one	way	forward	-	to	be	constantly	awake	and	
alive	in	the	primeval	spirit	that	science	is	
all	about.
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Roksa dk ijek.kq Hkkj og vdsyk  
fopkj gS tks MkYVu ds ijek.kq  
fl)kUr dks inkFkZ dh ç—fr ds ckjs esa 

çpfyr iwoZorhZ d.k&vk/kkfjr /kkj.kkvksa ls fHkUu 
cukrk gSA ijek.kq Hkkj dk fl)kUr jklk;fud 
vfHkfØ;kvksa rFkk muds ifj.kkeksa ds lHkh 
ek=kRed igyqvksa ds iwokZuqeku dks lEHko 
cukrk gSA ge ekudj pyrs gSa fd 
ijek.kq Hkkj dh /kkj.kk rks ges“kk ls 
Fkh] vkSj 'kk;n gh dHkh mlds ckjs 
esa bl rjg lksprs gksa fd ;g ,d 
vo/kkj.kkRed <k¡pk gS tks 19oha 
lnh esa 'kq: gqbZ rY[k cglksa dk 
ifj.kke gSA ijek.kq Hkkj dh xkFkk u 
dsoy vR;Ur jkspd gS] og gesa bl 
ckr dks Hkh le>us esa enn djrh gS fd 
oSKkfud fdl rjg dke djrs gSaA bl dgkuh 
dk jkLrk cgqr ?kqekonkj gS vkSj ;g ml dky 
ds dbZ vxz.kh oSKkfudksa ds ;ksxnkuksa ls le`) 
cuk gSA bl vo/kkj.kk ds bnZfxnZ pyus okyh 
dqN cglsa vkt Hkh tkjh gSaA

ijek.kq Hkkjksa dh vo/kkj.kk ij fopkj djus okys igys yksx dkSu Fks\ rRoksa ds ijek.kq Hkkj 
dh x.kuk igyh ckj fdl rjg dh xbZ Fkh\ bl ys[k esa ys[kdksa us ijek.kq Hkkj ds O;kid 
:i ls bLrseky fd, tkus okys vo/kkj.kkRed <k¡ps dh mRifÙk ls ysdj vkt tkjh cglksa 
rd dh yEch oSKkfud ;k=k dh Nkuchu dh gSA

vkjEHk
;g ,d tkuk&ekuk rF; gS fd ijek.kq tSls 
lw{e d.kksa dh /kkj.kk,¡ çkphu dky ls ekStwn 
jgh gSaA fdlh vfUre d.k dh ckr Hkkjr esa 
d.kkn us vkSj Y;wflil rFkk MseksfØVl us ;wuku 
esa dh FkhA ijUrq vk/kqfud ijek.kq ds ^vfLrRo* 

dk Js; dbZ jlk;u'kkfL=;ksa ds ç;klksa dks 
tkrk gS] ftudh ifj.kfr MkYVu ds 

ijek.kq fl)kUr esa gqbZA

vBkjgoha lnh esa jlk;u'kkfL=;ksa 
us jklk;fud fØ;kdykiksa dk 
ek=kRed :i ls v/;;u djuk 
çkjEHk fd;k] ftlds ifj.kkeLo:i 

mUgksaus jklk;fud la;ksx ds dbZ 
fu;e çfrikfnr fd,A buesa æO;eku  

ds laj{k.k dk fu;e] fLFkj vFkok fuf“pr 
vuqikr dk fu;e vkSj O;qRØe vuqikr dk fu;e 
'kkfey FksA

bu fu;eksa dks ns[krs gq, t‚u MkYVu us lkspk 
fd mUgsa dsoy rHkh le>k;k tk ldrk Fkk tc 

ijek.kq Hkkj  
dh xkFkk

lq'khy tks'kh ,oa mek lq/khj

ijek.kq Hkkj  
dh xkFkk

ijek.kq Hkkj  
dh xkFkk

ijek.kq Hkkj  
dh xkFkk

bfrgkl
 
d
Fkk
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ge inkFkZ dks fdlh vfUre vfoHkkT; d.k ls 
cuk gqvk eku ysaA ;fn os bl dFku ij gh #d 
tkrs rks vk/kqfud ijek.kq og lk/ku u cuk gksrk 
ftlls jklk;fud vfHkfØ;kvksa dks le>k tkrk 
gS] mudh O;k[;k dh tkrh gS vkSj Hkfo";ok.kh 
dh tkrh gSA MkYVu us çfrikfnr fd;k fd %

1.	leLr inkFkZ vUrr% ijek.kqvksa ls cus gksrs gSa] 
ftUgsa u rks vkSj foHkkftr fd;k tk ldrk gS 
vkSj u gh ,d&nwljs esa cnyk tk ldrk gSA

2.	ijek.kqvksa dk u rks l`tu fd;k tk ldrk gS 
vkSj u gh mUgsa u"V fd;k tk ldrk gSA

3.	,d gh rRo ds lHkh ijek.kqvksa dk Hkkj ,d 
leku gksrk gS vkSj os vkdkj vkSj :i vkfn 
esa Hkh ,d tSls gksrs gSaA

4.	 jklk;fud ifjorZu iwjs ds iwjs ijek.kqvksa dk 
,d&nwljs ls tqM+uk ;k vyx gksuk gksrk gSA

bu ekU;rkvksa ds vk/kkj ij Åij mfYyf[kr 
jklk;fud la;ksx ds çk;ksfxd fu;eksa dks 

le>k;k tk ldrk FkkA blds lkFk gh] bl 
fl)kUr ds vk/kkj ij xqf.kr vuqikr ds fu;e 
dh Hkfo";ok.kh Hkh dh xbZA tc ;g Hkfo";ok.kh 
lgh fl) gqbZ] rks blls MkYVu ds fl)kUr dks 
etcwrh feyhA bl fl)kUr dh cqfu;kn lqn`<+ 
FkhA bl ckr ij xkSj fd;k tkuk pkfg, fd ;s 
lkjs fu;e jklk;fud vfHkfØ;kvksa ds ckjs esa 
ek=kRed dFku Fks vkSj mUgksaus ,d ,slh O;k[;k 
dk ekxZ iz“kLr fd;k tks Lo;a Hkh ek=kRed FkhA

MkYVu bls cgqr vPNh rjg le>rs FksA 1808 
esa ^, U;w flLVe v‚Q dsfedy fQyksLQh* esa 
mUgksaus ,d lnh igys j‚cVZ CkkW;y ds }kjk fd, 
x, voyksduksa vkSj muls fudkys x, fu"d"kksaZ] 
jklk;fud la;ksx ds fu;eksa vkSj fo'ks"k :i ls 
fLFkj vuqikr ds fu;e dh ckr djrs gq, fy[kk 
Fkk fd %

^^bUk vOkYkksdUkksa Lks ,d vUkdgk fUk"d"kZ 
fUkdYkRkk gS Tkks LkOkZEkkU¸k YkXkRkk gS fd 
Lkkjs IknkFkZ] Pkkgs RkjYk gksa ¸kk BksLk] vR¸kaRk 
NksVs&NksVs vUkfXkUkRk d.kksa Lks ;k  
ijek.kqvksa ls fEkYkdj CkUks gSa vkSj ¸ks d.k 
,d vkd"kZd CkYk Lks ,d nwLkjs Lks TkqMs+ 
gksRks gSa] ¸kg CkYk IkfjfLFkfRk ds vUkqLkkj 
dEk&T+¸kknk 'kfä'kkyh gksRkk gSA**

^^;g fUk"d"kZ Ikwjh Rkjg LkaRkks"kIkzn YkXkRkk gS( 
EkXkj gEkUks bLkdk dksbZ mIk¸kksXk UkgÈ fd¸kk 
gS vkSj bl mis{kk dk Ikfj.kkEk ¸kg gS fd 
jkLkk¸kfUkd fØ¸kkvksa dk ,d CkgqRk gh  
/kq¡/kYkk fPk«k CkUk Ikk¸kk gSA^^

¼MkYVu lcls NksVs d.k dks ijek.kq ¼,Ve½ gh 
dgrs Fks] pkgs og rRo dk gks ;k ;kSfxd dkA½

ftl ^mis{kk* dh MkYVu us ckr dh mldk 
lEcU/k muds fl)kUr ds fcUnq 3 ls FkkA muds 
ikl cgqr&lh tkudkjh vkSj vk¡dM+s FksA cgqr 
lko/kkuhiwoZd bdV~Bh dh xbZ tkudkjh ds  
vk/kkj ij mUgksaus fu"d"kZ fudkyk fd %

v¡xzst HkkSfrd'kkL=h ,oa jlk;u'kkL=h t‚u MkYVu 
¼1766&1844½ dk pkYlZ VuZj ¼1773&1857½  
}kjk cuk;k x;k fp=] ftldk vk/kkj tsEl ykSalMsy 
¼1777&1839½ }kjk cukbZ xbZ Nfo FkhA
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**LkEkLRk jkLkk¸kfUkd Tkk¡Pk&iM+RkkYk Eksa bLk 
mís'¸k dks mfPkRk gh EkgÙOkIkw.kZ EkkUkk Xk¸kk gS 
fd mUk LkjYk IknkFkks± ds LkkIksf{kd Hkkj IkRkk 
fd, Tkk,¡ fTkUkLks fEkYkdj ;kSfXkd CkUkRks 
gSaA EkXkj nqHkkZX¸kOk'k [kksTkCkhUk ¸kgÈ #d 
XkbZ( TkCkfd ¸kg LkEHkOk gS fd dqYk OktUk Eksa 
LkkIks{k OktUk ds vk/kkj Ikj IknkFkks± ds LkCkLks 
NksVs d.kksa ¸kkUkh IkjEkk.kqvksa ds LkkIksf{kd 
Hkkjksa dk vUkqEkkUk YkXkk¸kk Tkk Lkds] fTkUkds 
vk/kkj Ikj fOkfHké vU¸k ¸kkSfXkdksa Eksa mUkdh 
Lka[¸kk vkSj OktUk IkRkk PkYk Tkk,¡XksA bLkLks 
vkXks [kksTkCkhUk Eksa Eknn vkSj EkkXkZn'kZUk 
fEkYksXkk vkSj mUkds Ikfj.kkEkksa dks nq#LRk 
fd¸kk Tkk LkdsXkkA Rkks LkjYk Ok ¸kkSfXkd 
nksUkksa Rkjg ds IknkFkks± ds vfUre d.kksa 
ds LkkIksf{kd Hkkj] fdLkh ¸kkSfXkd ds ,d 
d.k Eksa mIkfLFkRk LkjYk EkwYkHkwRk d.kksa dh 
Lka[¸kk vkSj vIks{kkÑRk CkM+s ¸kkSfXkd d.k Eksa 
mIkfLFkRk NksVs ¸kkSfXkd d.kksa dh Lka[¸kk KkRk 
djUks ds EkgÙo vkSj Qk¸knksa dks n'kkZUkk bLk 
jPkUkk dk ,d IkzEkq[k mn~ns'¸k gSA^^ 

;g dgus ds ckn MkYVu us fHkUu&fHkUu vfUre 
d.kksa] vFkkZr ijek.kqvksa] ds Hkkjksa dh x.kuk dhA

MkYVu us dh ijek.kq Hkkj dh x.kuk 
MkYVu dks ;g rks cgqr Li"V Fkk fd ijek.kq 
brus NksVs Fks fd mUgsa ,d&,d djds rkSyus dk 
ç;kl djuk fujFkZd FkkA fdUrq ge vuqeku yxk 
ldrs gSa fd mUgksaus vkSlr Hkkjksa dh x.kuk dh 
gksxhA ijUrq] ;kn j[kuk gksxk fd mUuhloha lnh 
ds vkjEHk esa] dqy tkudkjh fofHkUu rRoksa ds 
la;ksth Hkkjksa dh gh FkhA mnkgj.k ds fy,] tc 
gkbMªkstu vkDlhtu ds lkFk vfHkfØ;k djrh 
Fkh] rc mudk vuqikr gkbMªkstu ds 1 xzke ds 
lkFk vkDlhtu ds 8 xzke dk FkkA ysfdu bl 
Kku ds vk/kkj ij vki bu nks rRoksa ds ijek.kq 
Hkkjksa dh x.kuk dSls dj ldrs gSa\

vfHkfØ;k esa 'kkfey bu nks rRoksa ds Hkkj vkidks 
buesa ls çR;sd rRo ds vfHkfØ;k esa Hkkx ysus 
okys ijek.kqvksa dh la[;k ds ckjs esa dqN Hkh ugha 

crkrsA vkSj bldk rks dksbZ rjhdk ugha Fkk fd 
MkYVu 1 xzke gkbMªkstu ;k 8 xzke vkDlhtu esa 
ekStwn ijek.kqvksa dh la[;k dk irk yxk ldrsA

nwljs 'kCnksa esa] ;g t:jh Fkk fd vkidks ;k  
rks igys ls ikuh dk jklk;fud lw= Kkr gks  
;k çR;sd rRo ds fdlh [kkl Hkkj esa ekStwn  
ijek.kqvksa dh la[;k Kkr gksA bl dfBukbZ dks 
ge vkt le> ldrs gSa fd MkYVu ds ikl bu 
nksuksa esa ls fdlh dks Hkh tkuus dk dksbZ mik; 
ugha FkkA ysfdu mUgksaus blls gkj ugha ekuhA

os dqN cqfu;knh ekU;rk,¡ ysdj bl dke dks iwjk 
djus ds fy, vkxs c<+sA gkyk¡fd mudh ekU;rk,¡ 
xyr fl) gqbZa] ijUrq muds prqjkbZ Hkjs rdZ vkSj 
foy{k.k tqxkM+ ds egÙoiw.kZ ifj.kke gq,A

bl leL;k dks ge FkksM+s vkSj O;ofLFkr rjhds 
ls ns[ksaA jklk;fud xf.kr dh Bksl tehu ij 
–<+rkiwoZd LFkkfir MkYVu ds fl)kUr ls Li"V 
fu"d"kZ fudyrk gS fd jklk;fud vfHkfØ;kvksa 
esa rRo iw.kZ ijek.kqvksa dh rjg Hkkx ysrs gSaA 
blfy, ge ikuh ds fy, dbZ lw= fy[k  
ldrs gSaA

MkYVu us dgk fd %

Þ;fn ,slh dksbZ nks oLrq,¡] A vkSj B] gSa 
ftuesa la;qä gksus dh ço`fÙk gS] rks mudk 
la;kstu fuEufyf[kr Øe esa gks ldrk gS] 
ftldh 'kq#vkr lcls ljy la;kstu ls 
gksxh] vFkkZr %

•• A dk 1 ijek.kq +B dk 1 ijek.kq ¾ C 
dk 1 ijek.kq] f}ijek.kfod 

•• A dk 1 ijek.kq+ +B ds 2 ijek.kq ¾ D 
dk 1 ijek.kq] f=ijek.kfod 

•• A ds 2 ijek.kq +B dk 1 ijek.kq ¾ E 
dk 1 ijek.kq] f=ijek.kfod

•• A dk 1 ijek.kq+ +B ds 3 ijek.kq ¾ F 
dk 1 ijek.kq] prq"ijek.kfod 

•• A ds 3 ijek.kq+ +B dk 1 ijek.kq ¾ G 
dk 1 ijek.kq] prq"ijek.kfod vkSj blh 
çdkj vkxs Hkh
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jklk;fud la'ys"k.k ls lEcfU/kr gekjh 
leLr tk¡p&iM+rky esa fuEufyf[kr 
lkekU; fu;eksa dks ekxZn'kZd dh rjg 
viuk;k tk ldrk gS %

1.	;fn fdUgha nks oLrqvksa dk dsoy ,d 
la;kstu çkIr fd;k tk ldrk gks] rks 
mls f}ijek.kfod ekuk tkuk t:jh 
gksxk] tc rd fd dksbZ rF; blds 
foijhr u gksA

2.	;fn nks la;kstu ns[ks tkrs gSa] rks muesa 
ls ,d dks f}ijek.kfod vkSj nwljs dks 
f=ijek.kfod ekuk tkuk pkfg,A

3.	tc rhu la;kstu ns[ks tkrs gSa] rks muesa 
ls ,d dks f}ijek.kfod vkSj 'ks"k nks 
dks f=ijek.kfod ekuk tkuk pkfg,A

4.	tc pkj la;kstu ns[ks tkrs gSa]  
rks gesa muesa ls ,d ds f}ijek.kfod] 
nks ds f=ijek.kfod vkSj ,d ds  
prq"ijek.kfod gksus dh mEehn  
djuk pkfg, vkfnAß

igys ls gh vPNh rjg ls Kkr jklk;fud rF;ksa 
ds lkFk bu fu;eksa dk mi;ksx djrs gq,] MkYVu 
fuEufyf[kr <ax ls vkxs c<+sA muds vuqlkj 
ç—fr ljy gksrh gSA ;fn nks rRo feydj ,d 
;kSfxd cukrs gSa] rks fuf'pr gh os ,slk çR;sd 
ds ,d ijek.kq ds ljy vuqikr esa djsaxsA ;fn 
mUgha rRoksa ds la;kstu ls ,d ls vf/kd ;kSfxd 
curs gSa] rks Åij crk, x, Øe ds vuqlkj nwljs 
vuqikrksa ij fopkj fd;k tk ldrk gSA

vc bl lUnHkZ esa ge ikuh ds mnkgj.k ij 
fopkj djsaA

mUuhloha lnh ds çkjfEHkd nkSj esa] gkbMªkstu 
rFkk vkDlhtu dk dsoy ,d ;kSfxd Kkr  
Fkk] ikuhA blfy, MkYVu dh fof/k vkSj  
fu;eksa dk ikyu djrs gq,] gkbMªkstu dk ,d  
ijek.kq vkDlhtu ds ,d ijek.kq ls la;kstu 
djds ikuh dk ,d ^ijek.kq* nsxkA okLrfod 
Hkkjksa dh –f"V ls ik;k x;k fd gkbMªkstu dk 
1 xzke] vkDlhtu ds 8 xzke ls feydj 9 xzke 

ikuh dk mRiknu djrs gSaA rks blls ge ;g 
fu"d"kZ fudky ldrs gSa fd 8 xzke vkDlhtu 
esa mrus gh ijek.kq gksaxs ftrus fd 1 xzke 
gkbMªkstu esa gksrs gSaA blfy, vkDlhtu dk 
çR;sd ijek.kq gkbMªkstu ds ,d ijek.kq dh 
vis{kk 8 xquk vf/kd Hkkjh gksxkA

pw¡fd gkbMªkstu Kkr rRoksa esa lcls gYdh Fkh 
¼vkSj vHkh Hkh gS½] blfy, MkYVu us gkbMªkstu 
ds ,d ijek.kq dk Hkkj 1 eku fy;k] vkSj bls 
ijek.kq Hkkj dh bdkbZ ds :i esa bLrseky djrs 
gq,] dbZ rRoksa vkSj ;kSfxd oLrqvksa ds ijek.kq 
Hkkjksa dh x.kuk dhA tks muds vuqlkj bl  
çdkj Fks %

1-	 gkbMªkstu] mldk lkisf{kd Hkkj 1

2-	 ,stksV ¼ukbVªkstu½ 5

3-	 dkcksZu ;k pkjdksy 5

4-	 vkDlhtu 7

5-	 QkWLQksjl 9

6-	 lYQj 13

7-	 eSXuhf'k;k 20

8-	 ykbe 23

9-	 lksMk 28

10-	 iksVk'k 42

11-	 LVªksa'kkbV~l 46

12-	 cSjkbV~l 68

13-	 vk;ju 38

14-	 ftad 56

15-	 d‚ij 56

16-	 ySM 95

17-	 flYoj 100

18-	 IysfVuk 100

19-	 xksYM 140

20-	 ejdjh 167

vk;ru dh cM+h pqukSrh
og jlk;u'kkL= esa xgek&xgeh dk le; Fkk 
vkSj vusd jlk;u'kkL=h bl mHkjrs gq, foKku 
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dh vk/kkjf'kyk,¡ j[kus dk ç;kl dj jgs FksA 
blfy,] lVhd rdZ djus ds fy, MkYVu dks 
feyh çfr"Bk ds ckotwn] ijek.kq Hkkjksa dh mudh 
rkfydk dks tYnh gh dqN xEHkhj pqukSfr;k¡ 
feyus yxhaA 

MkYVu dh fof/k dks lcls igyh pqukSrh xSlksa 
ds la;kstu ij fd, x, dqN ifj"—r ç;ksxksa 
ls feyh] ftUgsa çeq[k :i ls tkslsQ xs&yqlkd 
us fd;k FkkA tgk¡ MkYVu us vius lw= fufeZr 
djus ds fy, eq[; :i ls vfHkdkjd rRoksa 
ds Hkkjksa dk mi;ksx fd;k Fkk] ogha xs&yqlkd 
¼1778&1850½ vfHkfØ;k djus okyh xSlksa ds 
vk;ruksa dk v/;;u dj jgs FksA vusd ç;ksxksa 
ds vk/kkj ij] os la;ksth vk;ruksa ds fu;e ¼n 
y‚ v‚Q dEckbfuax o‚Y;wEl½ ij igq¡ps % fdlh 
fn, x, rkieku vkSj ncko ij] xSlsa vk;ru 
ds vk/kkj ij ljy vuqikrksa esa la;kstu djrh 
gSaA ;fn mRikn xSlsa gksa] rks muds vk;ru Hkh] 
fdlh Hkh vfHkdkjd xSl ds vk;ru ls] ljy 

Source: https://en.wikipedia.org/wiki/
Joseph_Louis_Gay-Lussac

Ýk¡lhlh HkkSfrd'kkL=h rFkk jlk;u'kkL=h tkslsQ 
yqbZ xs&yqlkd dk fp=A 

iw.kkaZd la[;k ds vuqikrksa esa gksrs gSaA mnkgj.k ds 
fy,] gkbMªkstu ds 2 yh- vkDlhtu ds 1yh- ls 
la;kstu djds ikuh dh ok"i ds 2 yh- cukrs gSaA 
bl rjg] bu vk;ruksa dk vuqikr 2%1%2 gksrk 
gSA dqN vfHkdkjd xSlksa ds la;ksth vk;ru uhps 
fn, x, gSa %

vfHkfØ;k vfHkdkjdksa ds vk;ruksa dk vuqikr 

gkbMªkstu + vkWDlhtu → ikuh 2:1

gkbMªkstu + Dyksjhu → gkbMªkstu DyksjkbM 1:1

dkcZu eksuksvkWDlkbM + vkWDlhtu → dkcZu 

MkbZvkWDlkbM 2:1

ehFksu + vkWDlhtu → ikuh + dkcZu MkbZvkWDlkbM 1:2 

xs&yqlkd us bu ifj.kkeksa ls dksbZ fu"d"kZ 
ugha fudkyk] gkyk¡fd mudk fu"d"kZ utjksa ds 
fcydqy lkeus FkkA ;fn rRo ijek.kqvksa ds :i 
esa la;kstu djrs gSa vkSj la;kstu djus okyh 
xSlksa ds vk;ru ljy vuqikr esa gksrs gSa] rks 
vk;ru rFkk ijek.kqvksa dh la[;k ds chp esa dksbZ 
lEcU/k vo'; gh gksuk pkfg,A

ct+hZfy;l ¼1779&1848½ us xs&yqlkd ds  
fu;e dh O;k[;k djds mldk ;g vFkZ fudkyk 
fd rkieku rFkk ncko dh ,d leku fLFkfr;ksa 
esa xSlksa ds cjkcj vk;ruksa esa ijek.kqvksa dh 
la[;k Hkh leku gksrh gSA pw¡fd MkYVu us  
igys gh ;g fopkj çfrikfnr fd;k Fkk fd  
ijek.kq ljy iw.kkaZd la[;kvksa esa feydj ;kSfxd 
cukrs gSa] blfy, ;fn gkbMªkstu ds fdlh fn, 
x, vk;ru esa] mnkgj.k ds fy,] 1000 ijek.kq 
gSa] rks os Dyksjhu ds 1000 ijek.kqvksa ls la;kstu 
djsaxsA pw¡fd Dyksjhu dh ;g ek=k mruk gh 
vk;ru ?ksjrh gS ftruk fd gkbMªkstu] rks blls 
;g fu"d"kZ fudyrk gS fd rkieku rFkk ncko 
dh ,d tSlh fLFkfr;ksa esa] fdUgha Hkh xSlksa ds 
leku vk;ruksa esa ijek.kqvksa dh la[;k Hkh  
leku gksxhA

gkbMªkstu rFkk vkDlhtu dh vfHkfØ;k ij ;g 
/kkj.kk ykxw djus ij og bl çdkj fn[ksxh % 

gkbMªkstu + vkWDlhtu → ikuh 
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2 vk;ru + 1 vk;ru → 2 vk;ru 

2 n d.k + 1 n d.k → 2 n d.k 

;fn ge n dks 10 ds cjkcj eku ysa] rks 
ct+hZfy;l ;g fu"d"kZ fudkysxk fd gkbMªkstu 
ds 2 vk;ru esa 20 ijek.kq gksaxs vkSj vkDlhtu 
ds 1 vk;ru esa 10 ijek.kq gksaxsA blfy, 
ct+hZfy;l ds vuqlkj ikuh esa gkbMªkstu rFkk 
vkDlhtu ds ijek.kqvksa dk vuqikr 2:1 gksxk( 
bl vk/kkj ij ikuh dk lw= H2O gksxk ¼u fd 
HO tSlk fd MkYVu us ekuk Fkk½ vkSj vkDlhtu 
dk çR;sd ijek.kq gkbMªkstu ds ,d ijek.kq ls 
16 xquk Hkkjh gksxkA

ct+hZfy;l dh O;k[;k us ijek.kq Hkkjksa dks Kkr 
djus ds fy, ,d ljy fof/k çnku dh % fofHkUu 
xSlksa dh gkbMªkstu ds ,d-,d vk;ru ls 
vyx&vyx vfHkfØ;k,¡ djokb, vkSj mu xSlksa 
ds mu vk;ruksa dks ekfi, tks gkbMªkstu ds ,d 
vk;ru ds lkFk iwjh rjg ls la;ksftr gksrs gSaA

vUrfoZjks/k
tkfgj gS fd MkYVu dks ct+hZfy;l ds fu"d"kZ 
dks ysdj cM+s lUnsg Fks] D;ksafd og MkYVu ds 
ijek.kq fl)kUr dh dsUæh; LFkkiuk ¼vFkkZr 
rkfRod ijek.kq dh vfoHkkT;rk½ dk [k.Mu 
djrk gqvk çrhr gksrk FkkA bl ckr dks le>us 
ds fy, ge ikuh ds vius mnkgj.k dks tkjh 
j[krs gSaA ge 'kq#vkr ikuh dh ok"i ds mlds 
rRoksa esa fo[k.Mu ds lehdj.k dks fy[kus ls 
djsaxs % 

ikuh dh ok"i → gkbMªkstu + vkWDlhtu

2 vk;ru → 2 vk;ru + 1 vk;ru

2 ijek.kq → 2 ijek.kq + 1 ijek.kq 

1 ijek.kq → 1 ijek.kq + ½ ijek.kq 

blls leL;k ,dne Li"V gks tkrh gS & ;fn 
ikuh dk ,d ijek.kq fo[kf.Mr fd;k tkrk gS 
¼vkSj ;fn mYVk dgsa rks] ;fn ikuh dk ,d 
ijek.kq fufeZr fd;k tkrk gS½] rks gesa vkDlhtu 
dk vk/kk ijek.kq feysxk ¼;k mldh t:jr 

iM+sxh½A bl çdkj] ct+hZfy;l dk çLrko  
ijek.kqvksa dh vfoHkkT;rk ds fu;e ds f[kykQ 
tkrk gqvk çrhr gksrk Fkk] blfy, og MkYVu 
dks Lohdk;Z ugha FkkA

ijek.kq Hkkjksa dk ;q) {ks=
u dsoy MkYVu rFkk ct+hZfy;l] cfYd dbZ  
vU; yksx Hkh ijek.kq Hkkjksa dh x.kuk djus  
vkSj mUgsa çLrqr djus ds vius&vius rjhds 
ysdj vkxs vk,A vU; ckrksa ds vykok mudh 
fof/k;k¡] çk;ksfxd ifj.kke vkSj rqyuk djus  
dh bdkb;k¡] lHkh dqN fHkUu&fHkUu Fkk  
¼mnkgj.k ds fy,] ct+hZfy;l us vkDlhtu  
dk ijek.kq Hkkj 100 ekuus dk fu.kZ; fy;k½A 
,d le; ,slk Fkk tc vusd çdkj ds  
ijek.kq Hkkjksa vkSj mu ij vk/kkfjr lw=ksa ¼QkewZyksa½ 
ds dkj.k 'kks/kdk;ksaZ ds çdkf'kr fooj.kksa dks 
i<+uk Hkh vlEHko gks x;k FkkA ,slk crk;k tkrk 
gS fd ,lhfVd ,flM ds dksbZ 13 lw= FksA bl 
fLFkfr esa dbZ jlk;u'kkfL=;ksa us ijek.kq Hkkjksa  
dk mi;ksx djuk cUn dj fn;k vkSj okfil 
dsoy la;ksth Hkkjksa dk mYys[k djus yxsA  
dqN yksxksa] ftuesa Mîwekl vkSj Ogksyj tSls  
vxz.kh jlk;u'kkL=h Hkh 'kkfey Fks] us rks ;gk¡ 
rd lq>ko fn;k fd ijek.kqvksa dh iwjh /kkj.kk 
dks gh R;kx nsuk pkfg, D;ksafd og cgqr T;knk 
vewrZ vkSj Hkzfer djus okyh FkhA

,d lek/kku ftldh vk/kh lnh rd 
mis{kk dh xbZ
ge lHkh us bVyh ds jlk;u'kkL=h ,ehfn;ks 
,oksxSMªks dk uke mudh ml ifjdYiuk ds 
lEcU/k esa lquk gks ldrk gS] ftlus ct+hZfy;l 
ds çLrko esa ^ijek.kq* 'kCn dks cnydj ^v.kq* 
'kCn dk bLrseky fd;k FkkA ¼;fn vkidks ;kn 
u gks rks] ct+hZfy;l us lq>k;k Fkk fd fd fdlh 
fn, x, ncko vkSj rkieku ij] lHkh xSlksa esa 
ijek.kqvksa dh leku la[;k gksrh gSA½ yxHkx 
,slk çrhr gksrk gS fd ,oksxSMªks 'kCnksa dk [ksy 
[ksy jgs FksA exj lPpkbZ ;g gS fd] os rRoksa 
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rFkk jklk;fud la;kstuksa dh ç—fr ds ckjs esa 
,slh xgjh ckr O;ä dj jgs Fks tks & ijek.kq 
Hkkjksa dh xqRFkh dks gy djus rFkk xs&yqlkd ds 
ifj.kkeksa vkSj MkYVu ds ijek.kq fl)kUr ds chp 
vkHkklh vUrfoZjks/k dk lek/kku djus ds vykok 
& jlk;u'kkL= dh lksp esa ØkfUrdkjh ifjorZu 
ykus okyh FkhA

rks] ,oksxSMªks us D;k dgk vkSj ipkl lkyksa rd 
mudh mis{kk D;ksa gqbZ \ la{ksi esa] ,oksxSMªks us 
çLrkfor fd;k fd rRoksa dk vfLrRo la;qä 
ijek.kqvksa ds :i esa Hkh gks ldrk gS vkSj vDlj 
gksrk Hkh gSA vius 1811 esa çdkf'kr 'kks/ki= esa 
,oksxSMªks us ;g ifjdYiuk çLrqr dh fd vfUre 
d.k nks çdkj ds gksrs gSa & ijek.kq rFkk v.kqA 
mudk lcls ^vlaxr* lq>ko ;g Fkk fd rRo  
Hkh v.kqvksa ds :i esa cus jg ldrs gSaA blds  
vk/kkj ij os og çfl) ifjorZu dj lds ftls 
vc ge ,oksxSMªkss dh ifjdYiuk ds :i esa tkurs 
gSa % fdlh fn, x, rkieku rFkk ncko ij lHkh 
xSlksa esa v.kqvksa ¼ftuesa ,d ls vf/kd ijek.kq gks 
ldrs gSa½ dh leku la[;k gksrh gSA

,oksxSMªkss ds vuqlkj] Åij crkbZ xbZ gkbMªkstu 
rFkk vkDlhtu dh vfHkfØ;k dks bl rjg 
le>k tk ldrk gS %

gkbMªkstu + vkWDlhtu → ikuh 

2 vk;ru + 1 vk;ru → 2 vk;ru 

2 n v.kq + 1 n v.kq → 2 n v.kq 

1 v.kq + ½ v.kq → 1 v.kq 

okLro esa mUgksaus ;g dgk fd gkbMªkstu rFkk 
vkDlhtu] nksuksa v.kqvksa ds :i esa jgrh gSa vkSj 
muds v.kqvksa esa bu rRoksa ds nks&nks ijek.kq 
gksrs gSaA bl çdkj vkf[kjh vfHkfØ;k esa tks VwV 
jgk Fkk og vkDlhtu dk ,d ijek.kq u gksdj] 
mldk ,d v.kq FkkA ;g MkYVu ds fl)kUr ds 
vuq:i FkkA ;fn ge bl lq>ko dks Lohdkj dj 
ysrs gSa] rks phtsa cgqr de tfVy gks tkrh gSaA

dgk tkrk gS fd ;g vR;Ur egÙoiw.kZ 'kks/ki= 
brus le; rd xqeukeh esa iM+k jgk D;ksafd ;g 
bVSfy;u Hkk"kk esa] ,d vis{kk—r vKkr tuZy esa 
çdkf'kr gqvk Fkk] vkSj ,oksxSMªkss dh çLrqfr cgqr 
vux<+ FkhA ijUrq ml le; ds jlk;u'kkfL=;ksa 
ds lkFk U;k; djrs gq,] gesa ;g dguk gksxk  
fd ,oksxSMªkss ds ikl bl lq>ko ds fy, dksbZ  
lS)kfUrd vk/kkj Hkh ugha FkkA mu fnuksa dh 
;g vke le> Fkh fd rRo ,d&nwljs ls vius 
foijhr vkos'kksa ds dkj.k vfHkfØ;k djrs FksA 
,slh le> esa ,d gh rRo ds ijek.kqvksa dk 
tqM+dj vkidks ,d v.kq çnku djus dh bl  
/kkj.kk dks LFkku nsuk] ;fn vlEHko ugha rks 
dfBu t:j FkkA bl mis{kk dk ;g Hkh ,d 
dkj.k gks ldrk gSA ;g Li"V gS fd inkFkZ 
dh ç—fr ds ckjs esa ,d ubZ vUr–Zf"V çnku 
djus ds ctk;] ,oksxSMªkss dk ç;kl MkYVu ds 
fl)kUr vkSj xs&yqlkd ds çk;ksfxd ifj.kkeksa 
dh ct+hZfy;l }kjk dh xbZ O;k[;k ds chp esa 
rkyesy cSBkus ds fy, fd;k x;k FkkA

ijek.kq Hkkjksa dh vo/kkj.kk ,d ,slk cqfu;knh 
vkSj O;kogkfjd :i ls mi;ksxh fopkj Fkk fd 
jlk;u'kkL=h mls R;kxdj iqjkus dhfe;kbZ 

bVyh ds oSKkfud ,ehfn;ks ,oksxSMªkss ¼1776&1856½ 
dk fp=A
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rjhdksa ij okfil tkus ds fy, jkth ugha FksA 
vr% bl fopkj dks dkedkth cukus ds dbZ vU; 
ç;kl Hkh fd, x,A

vU; ç;kl

d½ MîwykSax ,oa isfVV dh fof/k

,slh ,d fof/k fi;js MîwykSax ¼1789&1838½ rFkk 
,sySfDll isfVV ¼1791&1820½ ds }kjk çLrkfor 
dh xbZA mUgksaus 1819 esa ,d lEcU/k [kkstk ftls 
,d fu;e ds :i esa O;ä fd;k tk ldrk Fkk 
% fdlh /kkrq ds ijek.kq Hkkj dks mldh fof'k"V 
Å"ek ls xq.kk djus ij mudk xq.kuQy yxHkx 
6-4 ds cjkcj gksrk gSA

pw¡fd fdlh /kkrq dh fof'k"V Å"ek çk;ksfxd :i 
ls fudkyh tk ldrh gS] blfy, bl fu;e dk 
mi;ksx /kkrqvksa ds ijek.kq Hkkjksa ds djhch eku 
fudkyus ds fy, fd;k tk ldrk gSA de ls 
de bldk bLrseky] fdlh /kkrq ds çk;ksfxd 
:i ls fudkys x, fofHkUu nkosnkj ijek.kq Hkkj 
ekuksa esa ls lgh eku Kkr djus ds fy, rks fd;k 
gh tk ldrk gSA ge ,d mnkgj.k ij laf{kIr 
utj Mkyrs gSaA

flYoj ¼pk¡nh½ dh fof'k"V Å"ek ls x.kuk 
djus ij mldk djhch ijek.kq Hkkj 113-3  
fudyrk gSA ,d okLrfod ç;ksx] ftlesa flYoj 
vkSj vkDlhtu dh rkSyh gqbZ ek=kvksa ds chp 
vfHkfØ;k djokbZ xbZ] ls irk pyk fd os  
13-51%1 ds vuqikr esa vfHkfØ;k djrs gSaA ;fn 
ge ;g eku ysa fd flYoj dk ,d ijek.kq] 
vkDlhtu ds ,d ijek.kq ls vfHkfØ;k djrk  
gS] rks bldk eryc gS fd flYoj dk ,d 
ijek.kq] vkDlhtu ds ,d ijek.kq ls 13-51 xquk 
vf/kd Hkkjh gSA blls flYoj ds ijek.kq Hkkj dk 
tks eku feyrk gS og 216-16 ¼16 x 13-51½ gSA

flYoj dh fof'k"V Å"ek dh tkudkjh dk 
bLrseky djrs gq,] gekjs ikl mlds ijek.kq Hkkj 
dk djhch eku 113-3 gS] tks Åij çkIr fd, 
x, eku dk yxHkx vk/kk gSA blfy,] flYoj 

vkDlkbM dk lw= Ag2O gS] vkSj flYoj dk 
ijek.kq Hkkj 216-16/2 ¾ 108-08 gSA

[k½ foDVj es;j fof/k

cqfu;knh :i ls] foDVj es;j us ok"i ?kuRoksa dks 
Kkr djus dh ml le; ekStwn rduhdksa dks 
ifj"—r fd;k vkSj ijek.kq Hkkjksa dh rqyuk djus 
ds fy, ct+hZfy;l dh fof/k dk bLrseky fd;kA 
xSlksa ds vykok] ml fof/k dks vkxs c<+krs gq, 
mUgksaus mls ok"iksa ds fy, Hkh ç;ksx fd;kA 

vki ijek.kq Hkkjksa dks fudkyus esa lkeus vkus 
okyh cqfu;knh leL;k dks ns[k ldrs gSaA tgk¡ 
ge ,d vksj vfHkdkjdksa dh LFkwy ek=kvksa 
dks ukirs gSa] ogha nwljh vksj ge muls mu 
vfHkdkjdksa ds ,d&,d ¼lw{e½ ijek.kqvksa ds 
lkisf{kd æO;ekuksa ds ckjs esa fu"d"kZ fudkyuk 
pkgrs gSaA eku yhft,] fd gekjs ikl ,d 
cDls esa 500 xzke dsys gSa vkSj nwljs cDls esa 
1 fdyksxzke lUrjs gSaA ij bl tkudkjh ds 
gksrs gq, Hkh] ge ,d dsys ds Hkkj dh rqyuk 
,d lUrjs ds Hkkj ls drbZ ugha dj ldrsA 
ijUrq] ;fn ge ;g eku ysa fd gj cDls esa ,d 
ntZu Qy gSa] rks fQj ge dg ldrs gSa fd 
,d lUrjk] ,d dsys ls nks xquk Hkkjh gSA ijUrq 
ijek.kqvksa ds ckjs esa ge ;g tku ugha ldrs] ge 
dqN ckrksa dks dsoy eku ldrs gSaA

tSlk fd vkjEHk esa mYys[k fd;k x;k Fkk]  
ijek.kq Hkkj blfy, mi;ksxh gksrs gSa D;ksafd os 
gesa jklk;fud vfHkfØ;kvksa dks le>us vkSj 
muds ifj.kkeksa dk iwokZuqeku yxkus dk ,d 
rjhdk nsrs gSaA

Åij tks dgk x;k gS mlls vki ml Hkze vkSj 
vQjk&rQjh dk vUnktk yxk ldrs gSa tks 
ijek.kq Hkkj dh leL;k ds dkj.k mUuhloha 
lnh ds iwokZ/kZ esa iSnk gqbZ gksxhA ,d ,sls gh 
jlk;u'kkL=h] tks bl leL;k ls cgqr fpfUrr 
Fks] vkWxLV dsdqys FksA mUgksaus blh igsyh dk gy 
fudkyus ds fy, fofHkUu ns'kksa ds jlk;u'kkfL=;ksa 
ds ,d lEesyu dk vk;kstu fd;k] D;ksafd mUgsa 
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yxrk Fkk fd fujUrj Hkze dh ;g fLFkfr foKku 
dh çxfr dks vo#) dj nsxhA jlk;u'kkfL=;ksa 
dk ;g igyk oSf'od lEesyu] dkyZlqzgs ¼teZuh½ 
esa 1860 esa vk;ksftr fd;k x;kA

x½ dSfut+jks dk ços'k

dkyZLkzqgs lEesyu dks vke lgefr cukus ds ,d 
ç;kl ds :i esa ns[kk tkuk pkfg,A og foQy 
gks x;k gksrk] ;fn LVkfulykvks dSfut+jks uke ds 
,d ;qok Ldwy f'k{kd us lgh le; ij gLr{ksi 
u fd;k gksrkA

dSfut+jks dk eq[; ;ksxnku lEesyu ds 
lgHkkfx;ksa dk /;ku ,oksxSMªkss ds 1811 ds  
'kks/ki= dh vksj vkdf"kZr djuk vkSj ;g 
çLrkfor djuk Fkk fd og “kks/ki= ijek.kq Hkkj 
Kkr djus dh ,d Li"V fof/k miyC/k djkrk 
FkkA og fof/k ;gk¡ nh xbZ gS D;ksafd og bl 
rF; dks js[kkafdr djrh gS fd ijek.kq Hkkj dh 
leL;k dk lek/kku rdZ vkSj le>nkjh dk 
mi;ksx djus ls gqvkA

dSfut+jkss dh fof/k

LVkfulykvks dSfut+jks us lEesyu esa ,d fyf[kr 
fooj.k lc yksxksa ds chp çlkfjr fd;k ftlesa 
mUgksaus fofHkUu rRoksa ds ijek.kqvksa ds lgh Hkkj 
pquus ds fy, ,oksxSMªkss dh ifjdYiuk dk mi;ksx 
fd;kA mUgksaus ;g ekuk fd %

•• fdlh rRo ds lHkh ijek.kqvksa dk ,d 
fuf'pr Hkkj gksrk gSA

•• pw¡fd v.kqvksa] tSls fd ,d gkbMªkstu dk 
v.kq ;k ,d ikuh dk v.kq] esa ijek.kqvksa 
dh ,d fuf'pr la[;k gksrh gS] blfy, 
muds Hkh fuf'pr Hkkj vo'; gksaxs] ftUgsa 
ge lw= Hkkj ¼QkewZyk osV~l½ dgsaxsA

•• bu lw= Hkkjksa esa ekStwn çR;sd rRo dk 
,d ijek.kq Hkkj gksrk gS ¼;k ml ijek.kq 
Hkkj dksbZ xq.kt gksrk gS½A

bu ekU;rkvksa ds vk/kkj ij mUgksaus uhps fn, x, 
pj.kksa dk vuqlj.k djrs gq,] ijek.kq Hkkjksa dh 

x.kuk djus dh ,d fof/k çLrkfor dh %

•• ,oksxSMªkss ds vuqlkj] ikuh dk vk.kfod 
lw= H2O gSA

•• ;fn lHkh xSlksa ds leku vk;ruksa esa 
v.kqvksa dh la[;k leku gS] rks muds 
?kuRo muds vk.kfod Hkkjksa ds lekuqikrh 
gksaxs] vFkkZr M αD] ;k M¾kD] tgk¡ k ,d 
fLFkjkad gS] M vk.kfod Hkkj gS] rFkk D nh 
xbZ xSl dk ?kuRo gSA

•• ;fn ge fdlh xSl dk vk.kfod Hkkj 
tkurs gSa] rks ge mlds ?kuRo ls fLFkjkad 
k dh x.kuk dj ldrs gSaA mnkgj.k ds 
fy,] gkbMªkstu dk vk.kfod Hkkj 2 gS 
vkSj vkDlhtu dk 32 gSA blfy, % 
Gas | Molecular weight | Density | k=M/D 

Hydrogen | 2 | 0.09 | 22.25 

Oxygen | 32 | 1.43 | 22.4

•• bl rjg fLFkjkad k dk vkSlr eku 22-23 
gS ¼22-25 rFkk 22-4 dk vkSlr½

•• dkcZu vkSj Dyksjhu ds ijek.kq Hkkjksa dh 
x.kuk djus ds fy,] gesa dkcZu rFkk 
Dyksjhu ds fofHkUu xSlh; ;ksfxdksa ds 
?kuRoksa ls muds vk.kfod Hkkj Kkr djus 
gksaxs ¼M=kD dk bLrseky djds½A

•• vkb, vc ge ns[ksa fd Kkr vk¡dM+ksa ls 
Åij nh xbZ tkudkjh dSls fudyrh 
gSA pj.k 4 ¼ftlesa lehdj.k M¾kD 
dk bLrseky fd;k x;k½ gesa ehFksu dk 
vk.kfod Hkkj 16 nsrk gSA ehFksu esa dkcZu 
dk çfr'kr ¼dkye 3½ 74-8 gS] vFkkZr 
100 xzke ehFksu esa 74-8 xzke dkcZu gSA 
blfy,] 16 xzke ehFksu ¼ehFksu dk ,d 

;kSfxd ehFksu

?kuRo Hkkj çfr'kr
lEHkkfor

lw=vk.kfod Hkkj rFkk çk;ksfxd tkudkjh 
ds vk/kkj ij x.kuk ds }kjk

,d v.kq esa ifjek.k

bFksu

DyksjksbFksu

DyksjksQkeZ

dkcZu 
VsVªkDyksjkM

;kSfxd
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eksy½ esa dkcZu dh ek=k ¼74-8/100½ x 16 
¾ 12 xzke gksrh gSA rkfydk esa fn, x, 
vU; eku Hkh blh rjg ls fudkys x, gSaA

•• geus fn, x, ;kSfxdksa esa ls çR;sd ds ,d 
eksy esa gj rRo dh ek=k dh x.kuk dh 
gSA fQj ge bu ;kSfxdksa esa ekStwn ,d 
rRo dh U;wure ek=k dks ns[krs gSaA ge 
ns[k ldrs gSa fd çR;sd ;kSfxd ds ,d 
eksy esa dkcZu dh ek=k,¡ fHkUu&fHkUu gSaA 
dkcZu ds ;kSfxdksa ds ,d eksy esa mldh 
U;wure ek=k 12 xzke gSA blls ge dkcZu 
ds ijek.kq Hkkj dk eku 12 fu/kkZfjr djrs 
gSa] D;ksafd ge ekurs gSa fd bu ;kSfxdksa 
es de ls de dkcZu dk ,d ijek.kq rks 
gksxkA ;fn ckn ds v/;;uksa esa gesa ,sls 
;kSfxd feyrs gSa ftuds 1 eksy esa 6 xzke 
;k 4 xzke dkcZu gks] rks gesa dkcZu ds 
ijek.kq Hkkj dks la'kksf/kr djuk iM+sxkA rc 
rd dkcZu ds ijek.kq Hkkj dks 12 ekuk tk 
ldrk gSA

•• blh çdkj vU; rRoksa ds ijek.kq Hkkjksa dh 
x.kuk Hkh dh tk ldrh gSA

vkxs dh ?kVuk,¡
dkyZLkqzgs lEesyu ds lkFk ;g ekeyk lqy>  
x;k çrhr gksrk FkkA ijUrq leLFkkfudksa dh 

[kkst us çR;sd rRo dk ,d gh ijek.kq Hkkj gksus 
dh /kkj.kk ds fy, ubZ pqukSfr;k¡ [kM+h dj nhaA 
blds ifj.kkeLo:i viw.kkZad ijek.kq Hkkjksa dk 
fopkj lkeus vk;kA

gky gh esa *b.Vjus'kuy ;wfu;u v‚Q I;ksj ,.M 
,IykbM dsfeLV~l* dks ,d vU; leL;k dk Hkh 
lkeuk djuk iM+k gSA ;g irk pyk fd dqN 
rRoksa ds ijek.kq Hkkj] bl ckr ij fuHkZj djrs 
gSa os rRo dgk¡ ls vkSj dSls çkIr fd, tkrs gSaA 
bldk lEcU/k fHkUu&fHkUu LFkkuksa vkSj i;kZoj.kksa 
esa rRoksa ds vyx&vyx leLFkkfud la?kVu ls 
gSA blds fy, lq>k;k x;k lek/kku ;g gS fd 
vc vkxs ls ijek.kq Hkkjksa dks ,d bdykSrs eku 
ds :i esa O;ä djus ds ctk;] mUgsa eku ds ,d 
nk;js ds :i esa O;ä fd;k tk,xkA

ge bu lc ubZ ?kVukvksa ds foLrkj esa ;gk¡ ugha 
tk,¡xs] ysfdu vc rd ;g rks t:j lkQ gks 
x;k gksxk fd vkorZ rkfydk esa fyf[kr ftu 
ijek.kq Hkkjksa dk ge lc mi;ksx djrs vk jgs gSa] 
os vklkuh ls gkFk ugha vk, gSaA vUrr% ijek.kqvksa 
vkSj v.kqvksa dh okLrfod la[;k ¼,oksxSMªks la[;k½ 
dks fxuus dh çfØ;k us gh gesa og mÙkj fn;k 
ftls ge vfUre ekurs gSaA ij D;k ;g okdbZ esa 
bl ekeys esa vkf[kjh ckr gksxh\

lq'khy tks'kh ,d Lora= foKku ys[kd vkSj vuqoknd gSaA vkbZ-vkbZ-Vh-] c‚Ecs ls jlk;u'kkL= esa ih,p-Mh- iwjh djus ds ckn os 1982 
esa gks'kaxkckn foKku f'k{k.k dk;ZØe ls tqM+ x, vkSj 2002 esa mlds lekIr gksus rd mlds lkFk dk;Zjr jgsA

mek lq/khj us jlk;u'kkL= esa ih,p-Mh- dh gS vkSj f'k{kk esa Hkh mikf/k çkIr dh gSA os fiNys 12 o"kksaZ ls ,dyO; ls tqM+h jgh gSaA 
mUgksaus foKku fl[kkus rFkk lh[kus dh lkexzh fodflr djus esa rFkk leh{kkRed f'k{k.k i)fr dk vuqlj.k djrs gq, foKku i<+kus 
ds fy, f'k{kdksa dks çf'kf{kr djus esa ;ksxnku fn;k gSA vuqokn % Hkjr f=ikBh
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ekjs vklikl ds lalkj ds voyksdu 
lh[kus ds fy, cgqr egÙoiw.kZ gksrs gSaA 
nks lky dk ,d cPpk [kkus dh phtksa 

dks ckj&ckj Åij mNkydj ;g lh[k ldrk 
gS fd og ges'kk okfil uhps fxjrh gaS] 
gkyk¡fd blls gesa cgqr ijs'kkuh 
gks ldrh gSA nwljh vksj gekjk 
viuk ifjiDo eu ;g lh[k 
ldrk gS fd ;fn rkieku  
cgqr vf/kd u gksdj dsoy 
i;kZIr :i ls vf/kd gks rks 
Mkslk crZu ls fpidsxk ughaA 
lgt cqf) ls lh[ks x, ,sls 
lcd thou ds fy, cgqr mi;ksxh 
vkSj dHkh&dHkh fu.kkZ;d :i ls 
egÙoiw.kZ gksrs gSa] ysfdu D;k voyksduksa  
vkSj lgt cqf) ls bdV~Bs fd, x, ,sls  
lcd oSKkfud rF; gksrs gSa\ pfy, ge jkstejkZ  

vius jkstejkZ ds vuqHkoksa ls cPps tks vFkZ fudkyrs gSa ;k vuqeku yxkrs gSa] D;k os lHkh 
oSKkfud lR; gksrs gSa\ bl ys[k esa ge rhu ,sls mnkgj.kksa dh ppkZ dj jgs gSa tks fn[kkrs 
gSa fd fdl rjg d{kkvksa esa ços'k djus ls igys gh cPpksa ds ikl ^iwoZfufeZr ekufld 
çfr:i* gksrs gSa vkSj fdl rjg os o;Ld voLFkk rd Hkh cus jg ldrs gSaA ge dqN 
,sls lEHkkouk iw.kZ rjhdksa dh Hkh ppkZ djsaxs tks lh[kus okyksa dks bu ^iwoZfufeZr ekufld 
çfr:iksa* dks lgh oSKkfud çfr:iksa ds }kjk foLFkkfir djus esa enn djsaxsA

dh dqN ?kVukvksa dk utnhd ls 
v/;;u djds budh tk¡p&iM+rky 
djsaA

mnkgj.k 1

,d gh dejs esa j[kh 
,d ydM+h dh pEep 
ls ,d /kkrq dk flDdk 
T;knk B.Mk gksrk gSA

ge 'krZ yxkrs gSa fd vki esa 
ls dbZ yksx lksprs gSa fd /kkrq 
dk flDdk T;knk B.Mk gksrk gS 

& fuf'pr gh vki ugha pkgsaxs fd 
dksbZ 'kjkjrh O;fä lfnZ;ksa dh fdlh 

B.Mh lqcg vkidh deht ds Hkhrj ,d /kkrq 
dk flDdk f[kldk ns! ijUrq] okLrfodrk ;g gS 
fd /kkrq dk flDdk vkSj ydM+h dh pEep mlh 
rkieku ij gksrs gSa ¼c'krsZ fd muesa ls ,d dks 

fo".kqrhFkZ vfXugks=h ,oa vu?k iqjUnjs

foKku lh[kus esa 
iwoZfufeZr ekufld  
çfr:iksa dks pqukSrh nsuk

foKku lh[kus esa 
iwoZfufeZr ekufld  
çfr:iksa dks pqukSrh nsuk

feFkd
 
;k 

rF; 
\
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xje u fd;k tk jgk gks ;k mls fÝt esa u j[kk 
x;k gks ;k rHkh ckgj ls dejs esa u yk;k x;k 
gks½A ij ,slk dSls gks ldrk gSA vkf[kjdkj  
/kkrq dk flDdk Nwus esa ydM+h dh pEep ls  
dgha T;knk B.Mk eglwl gksrk gS!

,slk D;ksa gks jgk gks ldrk gS] mlds ckjs esa ;gk¡ 
ge vkidks ,d ijks{k ladsr nsrs gSa & ;fn vki 
lgkjk ds jsfxLrku esa dgha ,d dejs esa 55 fMxzh 
lsfYl;l ds rkieku dk lkeuk dj jgs gksrs] 
rks vkidks ydM+h dh pEep ls /kkrq dk flDdk 
T;knk xje eglwl gksrkA

tks ckr ;gk¡ gks jgh gS] og ;g gS fd euq"; 
cgqr vPNs FkekZehVj dk dke ugha djrs & tc 
ge ,d /kkrq ds flDds dks Nwrs gSa] rks Å"ek 
gekjs 'kjhj ls T;knk rst xfr ls ¼ydM+h dh 
pEep dh rqyuk esa] tks fd Å"ek dh T;knk 
[kjkc pkyd gS½ ckgj çokfgr gksrh gS vkSj 
Å"ek dh bl {kfr dks gh ge mlds T;knk 
^B.Mk* gksus dh rjg eglwl djrs gSaA ;fn vki 
,d FkekZehVj dk bLrseky djsa rks vki ik,¡xs 
fd okLro esa nksuksa ,d gh rkieku ij gSaA

;g ,d vke Hkzkafr gS & d{kk 8 ds 86% 
fo|kFkhZ* lksprs gSa fd ,d ydM+h dh pEep 
vkSj ,d /kkrq dh pEep dks vk/ks fnu rd xje 
ikuh esa j[kus ds ckn /kkrq dh pEep T;knk xje 
gksxhA

,d /kkrq dh pEep] ,d ydM+h dh pEep vkSj 
,d IykfLVd dh pEep dks vk/ks fnu rd xje 
ikuh esa j[kk tkrk gSA ikuh dks iwjs le; ,d gh 
rkieku ij cuk, j[kk tkrk gSA

ç;ksx ds vUr esa bu phtksa dks ckgj fudkyk 
tkrk gS vkSj rRdky mudk rkieku ukik tkrk 
gSA fuEufyf[kr esa ls fdldk rkieku lcls 
T;knk gksus dh lEHkkouk gS\

fodYi
dkSu&lh pEep  
vf/kd xje gksxh 

fodYi pquus 
okys fo|kfFkZ;ksa 
dk izfr“kr

d /kkrq dh pEep 86-4%

[k IykfLVd dh pEep 4-2%

x ydM+h dh pEep 3-9%

?k rhuksa pEepksa dk rkieku 
djhc&djhc cjkcj gksxk

5-2%

blds vykok oSclkbV  
https://youtu.be/vqDbMEdLiCs ij ,d cgqr 
jkspd ohfM;ks Hkh ns[ksa ftlesa ,d 'kks/kdrkZ bl 
^fVªd* dks fofHkUu yksxksa ij vktekrk gS vkSj 
le>krk gS fd D;k gks jgk gSA

mnkgj.k 2

;fn ge dkQh nsj rd çrh{kk djsa rks v¡/ksjs esa 
ns[k ldrs gSaA

vki ,d dejs esa gSa tgk¡ iwjh rjg v¡/ksjk gS & 
D;k vkidks yxrk gS fd vkids lkeus j[kh gqbZ 
,d dqlhZ dks dqN lsds.M ckn vki ns[k ldsaxs\ 
tc vkils ;g loky iwNk tkrk gS rks gks ldrk 
gS fd vkidks ;kn vk, fd vkius tc Hkh fdlh 
v¡/ksjs dejs esa ços'k fd;k gS] rc vki ,dne 
ls rks dqN ugha ns[k ik,] ysfdu dqN feuV 
ds ckn vkidh vk¡[kas vius dks dejs esa ekStwn 
çdk'k ds vuqdwy cuk ysrha gSa vkSj vkidks dqN 
phtsa fn[kkbZ nsus yxrh gSaA ;g ckr lgh gS u\ 
blfy, mijksä loky dk vki ;g mÙkj ns 
ldrs gSa fd] Þgk¡] dqN le; ckn eSa dqlhZ dks 
ns[k yw¡xkA** ysfdu ;fn dejk iwjh rjg ls  
v¡/kdkj esa Mwck gqvk gks] rc D;k\ ;fn dejs esa 
dksbZ çdk'k ços'k ugha dj jgk gS] rc ge pkgs 
ftruk Hkh le; ml dejs esa fcrk,¡] gesa dqN 
Hkh fn[kkbZ ugha nsxk] D;ksafd dqN Hkh ns[kus ds 
fy, gesa dqN çdk'k ds oLrq ls ijkofrZr gksdj 
gekjh vk¡[kksa eas ços'k djus dh t:jr gksrh gSA 

*;g tkudkjh ASSET ij vk/kkfjr gS] tks ,tqds'kuy buhf'k,fVOl dk ,d Mk;xksusfLVd VsLV gSA http://www.ei-india.com/asset 
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gekjs jkstejkZ ds vuqHko esa gesa iwjh rjg ls v¡/ksjs 
dejs dk dHkh vuqHko ugha gksrk ¼fdlh Hkh dejs 
esa ges'kk dqN çdk'k dgha ls >jdj vk gh tkrk 
gS & gks ldrk gS fd og pk¡n dh jks'kuh gks] ;k 
fdlh lM+d dh cÙkh dk çdk'k½ vkSj blfy, 
gekjh ;g ekuus dh ço`fÙk gksrh gS fd ;fn ge 
i;kZIr yEcs le; rd çrh{kk djsa] rks ge  
v¡/ksjs esa Hkh phtksa dks de ls de /kq¡/kys <ax ls 
ns[k ldsaxsA

gS fd dkxt ^ihNs jg tk,xk* vkSj fdrkc 
dh rqyuk esa /kheh xfr ls tehu ij vk,xk\ 
bl ç'u dk mÙkj nsa vkSj vkxs i<+us ls igys 
bl ç;ksx dks lpeqp esa djds vius mÙkj dh 
iqf"V djsa &vkidks D;k irk pyk\ D;k vkidks 
vk'p;Z gqvk\

geus fiNys o"kksaZ esa vusd fo|kfFkZ;ksa] f'k{kdksa 
rFkk cqf)eku o;Ld O;fä;ksa ds lkFk mijksä 
rhuksa lokyksa dks ¼vU; dbZ lokyksa ds lkFk½ 
vktek;kA muesa ls vf/kdka'k okLrfodrk dk 
irk pyus ij pfdr Fks & fd /kkrq dk flDdk 
rFkk ydM+h dh pEep dk rkieku ,d&lk gksrk 
gS] fd ge v¡/ksjs esa ns[k ugha ldrs ;k fd Hkkjh 
oLrq,¡ Hkh mlh xfr ls uhps fxjrh gSa ftruh fd 
gYdh oLrq,¡A

mnkgj.k ds fy,] ASSET ds uhps fn, x, ,d 
vU; ç'u* dks ns[ksa] ftlds mÙkj esa d{kk 9 ds 
yxHkx vk/ks fo|kfFkZ;ksa dk [;ky Fkk fd T;knk 
Hkkjh xsan T;knk rst xfr ls tehu ij fxjsxhA

nks xsansa] P rFkk Q] ftudk vkdkj leku fdUrq 
æO;eku vyx&vyx gS ¼P dk Hkkj 5 fdyksxzke 
gS vkSj Q dk Hkkj 10 fdyksxzke gS½] jfLl;ksa ls 
yVd jgh gSa] tSlk fd fp= esa fn[kk;k x;k gSA 

8786 REDISCOVERING SCHOOL SCIENCE

Why	does	this	happen?	Often,	we	have	learnt	the	
science	behind	the	phenomenon	-	why	is	it	still	so	
hard?	Let	us	examine	this	by	going	into	
more	detail.	

Why	do	we	continue	to	believe	that	heavier	
objects	fall	faster	than	lighter	objects,	even	
though	we	might	have	read	that	they	fall	at	the	
same	rate	or	even	solved	many	problems	using	
equations	that	show	they	do?	This	probably	
happens	because	we	do	not	grasp	the	idea	of	air	
resistance	-	air	being	invisible,	seeing	the	slow	
drifting	fall	of	a	leaf	or	a	feather,	we	may	interpret	
such	observations	to	form	the	idea	(or	‘mental	
model’)	that	‘lighter	objects	fall	slower’.	Even	if	we	
understand	the	idea	of	air	resistance	(which	older	
children	or	adults	do),	we	may	still	be	wrongly	
extrapolating	the	idea	that	heavier	objects	
experience	a	higher	gravitational	pull	
to	conclude	that	they	would	also	fall	
at	a	faster	rate.	It	is	quite	
‘intuitive’	to	think	that	a	
heavier	object	will	fall	faster	
than	a	lighter	object	and	
not	entirely	wrong	-	it	is	
just	a	limited	idea	that	
applies	only	in	special	
cases,	and	is	certainly	
not	a	general	
scientific	principle.

One	of	the	main	drawbacks	
of	traditional	science	
teaching	is	that	it	does	not	
recognise	that	students	come	to	
the	classroom	with	“prior	mental	

models”,	and	that	the	process	of	teaching-
learning,	requires:

•			Bringing	such	mental	models	to	the	
surface,	so	that	the	learner	as	well	as	the	
teacher	are	aware	of	these

•			Devising	methods	to	challenge	
these	mental	models

•			Discussions	and	exercises	
that	allow	the	learner	to	
replace	her	prior,	
incorrect,	mental	
models	with	correct	
scientific	ones.

But,	more	often	than	not,	
neither	the	teacher	nor	the	
learner	is	aware	of	these	mental	
models,	and	everything	may	
appear	to	be	clearly	understood...	
till	you	face	a	situation	of	
‘cognitive	conflict’.	A	good	science	
teacher	knows	that	recognizing	and	

working	through	the	
confusion	and	conflicts	is	

critical	for	deep	learning.

Let	us	see	how	that	might	
play	out	in	the	case	of	the	
falling	objects.	First,	a	
teacher	may	create	a	
cognitive	conflict	by	
asking	students	to	do	the	
experiment	with	the	
‘paper	on	the	book’	
described	above.	That	
might	perhaps	alert	
students	to	the	existence	of	

air	resistance	and	create	
sufficient	doubts	in	their	mind	

on	what	was	previously	self-

Example	3

A	heavier	object	always	falls	faster	than	a	
lighter	object

Suppose	you	are	holding	a	heavy	brick	in	one	
hand,	and	a	small	book	in	the	other	(taped	so	that	
it	won’t	open	up),	and	are	standing	on	the	3rd	
floor	of	a	building.	If	you	release	both	of	them	at	
the	same	time,	which	of	these	is	likely	to	hit	the	
ground	first?	It	may	be	hard	for	you	to	try	this	
now,	so	let’s	try	another	one	-	what	do	you	think	
would	happen	if	you	place	a	sheet	of	paper	on	top	
of	a	book	you	are	holding,	and	drop	the	book	
(tape	the	book	so	that	it	doesn’t	‘open	out’)?	Do	
you	expect	them	to	fall	together,	or	do	you	expect	
the	paper	to	‘stay	back’	and	fall	slower	to	the	
ground?	Answer	this	question,	and	verify	your	
answer	by	actually	trying	this	out	before	you	read	
further…	What	did	you	find?	Surprised?

A	metal	spoon,	a	wooden	spoon	and	a	plastic	
spoon	are	placed	in	hot	water	for	half	a	day.	
The	water	is	maintained	at	the	same	
temperature	throughout.	

At	the	end	of	the	experiment,	the	objects	are	
taken	out	and	their	temperature	is	measured	
immediately.	Which	of	the	following	is	likely	to	
have	the	highest	temperature?

Also	check	out	a	very	interesting	video	at	
https://youtu.be/vqDbMEdLiCs	,	where	a	
researcher	tries	this	‘trick’	on	various	people,	and	
explains	what	is	happening.

Example	2	

We	can	see	things	in	the	dark	if	we	wait	for	
some	time.

You	are	in	a	room	which	is	completely	dark	-	do	
you	think	you	will	be	able	to	see	a	chair	in	front	of	
you	after	a	few	seconds?	Again,	when	you	are	
asked	this	question,	you	might	recall	that	
whenever	you	have	entered	a	dark	room,	you	have	
not	been	able	to	see	anything	immediately,	but	
after	a	few	minutes,	your	eyes	have	adjusted	to	
the	light	in	the	room,	and	you	start	to	see	a	few	
things	at	least.	Right?	So	you	might	answer	“yes-	I	
will	see	the	chair	after	a	while”.	But	what	if	the	
room	is	completely	dark?	If	there	is	no	light	
entering	the	room,	then	however	much	time	we	
might	spend	in	the	room,	we	will	not	see	anything,	
because	to	see	anything,	we	need	some	light	
reflected	from	the	object	to	enter	our	eyes.	In	our	
daily	experience,	we	never	experience	a	
completely	dark	room	(there	is	always	some	light	
trickling	into	any	room	-	maybe	moonlight	or	
from	a	street	lamp)	and	therefore,	we	tend	to	
assume	that	if	we	wait	long	enough,	we	would	be	
able	to	see	things	in	the	dark,	at	least	dimly.

We	have	tried	the	above	three	questions	(among	
many	others)	with	several	students,	teachers	and	
intelligent	adults	over	the	years,	and	most	are	
surprised	at	what	they	find	-	the	metal	coin	and	
the	wooden	spoon	being	at	the	same	temperature,	
not	being	able	to	see	in	the	dark,	or	heavier	
objects	falling	at	the	same	rate	as	lighter	ones.

For	example,	look	at	another	ASSET*	question	
below,	almost	half	of	the	class	9	students	think	
that	the	heavier	ball	will	fall	to	the	ground	faster:

Two	balls,	P	and	Q	of	equal	size	but	unequal	
mass	(P	weighs	5	kg	and	Q	weighs	10	kg),	are	
hanging	from	strings	as	shown	in	the	diagram.	
The	strings	are	simultaneously	cut.	Which	of	
them	would	fall	to	the	ground	faster	and	why?

Just you wait; I will be 
able to see you as 

soon as my rods and 
cones adjust.

Will the book & paper fall together? Will the 
paper fall slower?

?

105

P Q

“Scientific	ideas	are,	with	rare	
exceptions,	counter-intuitive:	they	
cannot	be	acquired	by	simple	
inspection	of	phenomena	and	are	often	
outside	everyday	experience.”	
-	Lewis	Wolpert,	The	unnatural	
nature	of	science

* The data is based on ASSET, a diagnostic test from Educational Initiatives. http://www.ei-india.com/asset/ * The data is based on ASSET, a diagnostic test from Educational Initiatives. http://www.ei-india.com/asset/

mnkgj.k 3

,d vf/kd Hkkjh oLrq gYdh oLrq dh vis{kk 
ges'kk Åij ls T;knk rst xfr ls uhps  
fxjrh gSA

eku yhft, fd vki vius ,d gkFk esa ,d 
Hkkjh bZaV vkSj nwljs gkFk esa ,d NksVh fdrkc 
¼ftls Vsi ls fpidkdj cUn dj fn;k x;k gks 
rkfd og [kqys ugha½ idM+dj fdlh Hkou dh 
rhljh eafty ij [kM+s gq, gSaA ;fn vki nksuksa 
phtksa dks ,d gh le; ij NksM+ nsa] rks muesa ls 
fdl ds tehu ij igys igq¡pus dh lEHkkouk 
gS\ gks ldrk gS fd vHkh vkids fy, ;g djds 
ns[kuk eqf'dy gks] rks ge nwljk ç;ksx djds 
ns[ksa & ;fn vki ,d iUus dks ,d fdrkc ds 
Åij j[k nsa ftls vki gkFk esa idM+s gq, gSa vkSj 
vki dkxt ds iUus lesr fdrkc ¼mls Vsi ls 
fpidkdj cUn dj nsa rkfd og [kqy u tk,½ 
dks Åij ls fxjk nsa rks vkids fopkj ls D;k 
gksxk\ D;k vki dkxt vkSj fdrkc nksuksa ds ,d 
lkFk fxjus dh vis{kk djrs gSa ;k vkidk vuqeku 

?

D;k fdrkc vkSj dkxt ,d lkFk fxjsaxs\ D;k dkxt 
T;knk /kheh xfr ls fxjsxk\

*;g tkudkjh ASSET ij vk/kkfjr gS] tks ,tqds'kuy buhf'k,fVOl dk Mk;xksusfLVd VsLV gSA http://www.ei-india.com/asset
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jfLl;ksa dks ,d lkFk dkV fn;k tkrk gSA muesa 
ls dkSu&lh T;knk rsth ls uhps fxjsxh vkSj 
D;ksa\ 

fodYi fodYi
pquus okys 
fo|kfFkZ;ksa dk 
izfr“kr

d P ls Q T;knk rst xfr ls 
uhps fxjsxh D;ksafd T;knk 
Hkkjh phtsa ges'kk T;knk 
rsth ls uhps fxjrh gSa

43.7%

[k Q ls P T;knk rst xfr ls 
uhps fxjsxh D;ksafd T;knk 
gYdh phtsa ges'kk T;knk 
rsth ls uhps fxjrh gSa

6-9%

x nksuksa dks ,d&lk le; 
yxsxk D;ksafd fxjus esa 
yxus okyk le; Hkkj ij 
fuHkZj ugha djrk

41-9%

?k ge dg ugha ldrs D;ksafd 
;g ml Å¡pkbZ ij fuHkZj 
djrk gS ftlls os fxj 
jgh gSa

6-6%

,slk D;ksa gksrk gS\ vDlj geus fdlh ?kVuk ds 
ihNs ds foKku dks lh[kk Hkh gksrk gS & fQj 
Hkh ;g bruk eqf'dy D;ksa gksrk gS\ pfy, ge 
T;knk foLrkj esa tkdj bldh tk¡p&iM+rky 
djrs gSaA

gkyk¡fd] geus i<+k gks ldrk gS fd Hkkjh oLrq,¡ 
rFkk gYdh oLrq,¡ leku xfr ls fxjrh gSa] vkSj 
os ,slk djrh gSa ;g n'kkZus okys lehdj.kksa dk 

bLrseky djrs gq, gks ldrk gS fd geus dbZ 
loky Hkh gy fd, gksa] fQj Hkh ge ;g ekuuk 
D;ksa tkjh j[krs gSa fd gYdh phtksa dh vis{kk 
Hkkjh phtsa T;knk rsth ls uhps vkrh gSa\ ,slk 
'kk;n gok ds çfrjks/k ds fopkj dks u le> ikus 
ds dkj.k gksrk gS]D;ksafd gok fn[kkbZ ugha nsrhA 
tc ge fdlh iÙkh ;k ia[k dks gok esa frjrs gq, 
/khjs&/khjs uhps vkrk ns[krs gSa] rks gks ldrk gS 
fd ,sls voyksdu dh O;k[;k ge ;g /kkj.kk  
¼;k ^ekufld çfr:i*½ fufeZr djus ds fy, 
dj ysa fd ^gYdh phtsa T;knk /kheh xfr ls 
fxjrh gSaA* ;fn ge gok ds çfrjks/k ds fopkj 
dks le>rs Hkh gSa ¼tSlk fd cM+s cPps ;k o;Ld 
O;fä tkurs gSa½] rks Hkh ge Hkwy djrs gq, ,slh  
/kkj.kk dks vkxs c<+krs jgrs gSa fd Hkkjh oLrqvksa 
dks vf/kd xq#Rokd"kZ.k dk vuqHko gksrk gksxk 
vkSj mlls ;g fu"d"kZ fudkyrs gSa fd blfy, 
muds fxjus dh xfr Hkh T;knk rst gksxhA ,slk 
lkspuk fd gYdh phtksa dh rqyuk esa Hkkjh phtsa 
T;knk rsth ls fxjsaxh] dkQh dqN ^vUrKkZu ;k 
lgt Kku* dh ckr yxrh gS ¼vkSj ;g iwjh rjg 
xyr Hkh ugha gS½ ;g cl ,d lhfer fopkj gS 
tks dsoy fo'ks"k ekeyksa esa ykxw gksrk gS] ij tks 
fuf'pr :i ls ,d O;kid oSKkfud fl)kUr 
ugha gksrkA

105

P Q

ÞnqyZHk vioknksa dks NksM+dj] oSKkfud fopkj 
vUrKkZu ds foijhr gksrs gSa] mUgsa ?kVukvksa ds 
lk/kkj.k fujh{k.kksa ls gkfly ugha fd;k tk 
ldrk vkSj os vDlj jkstejkZ ds vuqHkoksa ls 
ijs gksrs gSaAß

& yqbl oksyiksVZ] n vuuSpqjy  
uspj v‚Q lkbal

ikjEifjd foKku f'k{k.k dk ,d çeq[k nks"k gS 
fd og bl rF; ij xkSj ugha djrk fd fo|kFkhZ 
d{kk esa ^iwoZfufeZr ekufld çfr:iksa* dks lkFk 
ysdj vkrs gSa vkSj blhfy, fl[kkus&lh[kus dh 
çfØ;k ds fy, t:jh gS fd %
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•• ,sls ekufld çfr:iksa 
dks lrg ij psru :i ls 
lkeus yk;k tk,] rkfd lh[kus 
okyk vkSj f'k{kd buds ckjs esa 
tkx:d jgsaA

•• bu ekufld çfr:iksa 
dks pqukSrh nsus ds fy, rjhds 
[kksts tk,¡A

•• ,slh ppkZ,¡ rFkk vH;kl 
fd, tk,¡ tks lh[kus okys dks 

mlds iwoZfufeZr] xyr] ekufld 
çfr:iksa ds LFkku ij oSKkfud çfr:iksa 

dks LFkkfir djus dh lqfo/kk nsaA

ysfdu T;knkrj fLFkfr;ksa esa u gh f'k{kd vkSj u 
gh lh[kus okys dks bu ekufld çfr:iksa ds ckjs 
esa lpsr :i ls irk jgrk gSA gj pht Li"V 
:i ls le> yh xbZ çrhr gks ldrh gS--- tc 
rd fd vki ^laKkukRed }Un* dh fdlh fLFkfr 
dk lkeuk ugha djrsA ,d vPNk foKku f'k{kd 
;g tkurk gS fd Hkze vkSj }Un dks igpkuuk 
vkSj ml ij dke djuk xgjkbZ ls lh[kus ds 
fy, vR;Ur egÙoiw.kZ gksrk gSA

pfy, ns[ksa fd fxjrh gqbZ oLrqvksa ds ekeys 
esa ;g dSls dke djsxkA lcls igys f'k{kd 
fo|kfFkZ;ksa dks Åij crk;k x;k ^fdrkc ij 
dkxt dk iUuk* j[kdj fxjkus okyk ç;ksx 
djus ds fy, dg ldrk gS vkSj mlds }kjk 
,d laKkukRed }Un dh fLFkfr fufeZr dj 
ldrk gSA gks ldrk gS fd og ç;ksx 
fo|kfFkZ;ksa dks gok ds çfrjks/k ds 

ekStwn gksus ds ckjs esa lpsr dj ldrk gS vkSj 
muds fnekx esa mlds ckjs esa i;kZIr lUnsg iSnk 
dj ldrk gS tks igys mUgsa Lor% Li"V çrhr 
gksrk Fkk ¼fd T;knk Hkkjh oLrq,¡ T;knk rsth ls 
fxjrh gSa½A vc f'k{kd fo|kfFkZ;ksa ls mu lHkh 
dkjdksa ds ckjs esa xgjkbZ ls fopkj djus ds ckjs 
esa dg ldrk gS tks bl çfØ;k esa dksbZ Hkwfedk 
fuHkk ldrs gSaA ppkZ ds ek/;e ls gks ldrk gS 
fd fo|kFkhZ bl çdkj ds dkjdksa dks fpfUgr 
djsa & tSls fd lrg dk {ks=Qy] [kks[kykiu] 
[kqjnqjkiu] okrkoj.k dh rst gok vkfnA ;g 
djus ds ckn] fQj fo|kFkhZ fofHkUu oLrqvksa ds 
lkFk fofo/k çdkj ds ç;ksx djsaxs tc rd fd 
os mu ij vk/kkfjr bl xgjs fu"d"kZ ij u igq¡p 
tk,¡ fd gYdh oLrq,¡ Hkh okdbZ esa mlh xfr ls 
fxjrh gSa ftruh xfr ls Hkkjh oLrq,¡A

ysfdu D;k vkids fnekx esa og 1% lUnsg vHkh 
Hkh cpk jgrk gS fd ;fn ok;q dk çfrjks/k ekStwn 
u gks rks D;k lpeqp esa ,d ia[k mlh le; 
tehu ij igq¡psxk ftl le; ,d Hkkjh cksfyax 
c‚y igq¡psxh\ 100% iDdk fo'okl gksus ds fy, 
D;k yxsxk\ mlds fy, rks ,d gh jkLrk gS fd 
bu oLrqvksa dks ,d fuokZr okrkoj.k esa fxjk;k 
tk, & ij ,slk okrkoj.k vkidks dgk¡ feysxk! 
gekjs lkSHkkX; ls ;g [kphZyk ç;ksx fd;k tk 
pqdk gS & ch-ch-lh- dh áweu ;wfuolZ uked 
“k`a[kyk ls yh xbZ mldh ;g pfdr djus okyh 
ohfM;ks fDyi bl oSclkbV ij ns[ksa –  

http://youtu.be/E43-CfukEgs 



129

fo".kqrhFkZ vfXugks=h ,tqds'kuy buhf'k,fVOl esa fiNys 10 lkyksa ls ewY;kadu rFkk lh[kus esa lq/kkj djus ij dke dj jgs gaS vkSj 
mudh fnypLih ,d lesfdr rFkk cgq&fo"k;h ikB~;Øe fodflr djus esa gSA

vu?k iqjUnjs ,tqds'kuy buhf'k,fVOl esa ,d f'k{kk fo'ks"kK gSa vkSj foKku esa] [kklrkSj ij foKku f'k{kk esa] mudh fnypLih gSA 
vuqokn % lR;sUnz f=ikBh

References

You can also visit our blog posts that discuss one 
of the above examples in details:

https://tostudentandteacher.wordpress.
com/2015/01/17/does-a-heavier-object-fall-
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http://blog.ei-india.com/2015/02/power-
ofdemonstrations-on-unlearning/
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g ekpZ 1896 dh igyh rkjh[k vkSj 
isfjl esa lnhZ ds ekSle dk ,d vkyl 
Hkjk fnu FkkA fiNys pkj fnuksa ls 

cknyksa ds ihNs fNik lw;Z ckgj ugha fudyk FkkA

viuh ç;ksx'kkyk esa dke djrs gq, HkkSfrd'kkL=h 
gSujh cSDojSy dks ekywe Fkk fd ,sls cknyksa okys 
fnu] mUgsa vius py jgs v/;;u esa dksbZ ifj.kke 
ugha fey ik,¡xsA fiNys dqN eghuksa ls os lw;Z ds 
çdk'k esa ,Dlikst dh tkus okyh QksVksxzkfQd 
IysVksa dk bLrseky djrs gq, QkLQksjSlsUV 
¼LQqjnhfIr nsus okys] tks ckn rd fn[krh jgrh 
gS½ ;kSfxdksa dk v/;;u dj jgs FksA ij] ,sls lw;Z 
foghu fnu ds nkSjku mudh QksVksxzkfQd IysVksa 
ij çdk'k dh fØ;k u gks ldus ds dkj.k os 
vçHkkfor cuh jgsaxhA

;g yxHkx mlh le; dh ckr gS tc lalkj ds 
oSKkfud leqnk; esa foYgSe dksujSM jksaVtsu }kjk 
[kksth xbZa X&fdj.ksa 'kks/k dk yksdfç; fo"k; FkhaA 

[kjkc ekSle rFkk cgqr lEHkkfor :i ls ,d foQy ç;ksx ds la;ksx ls gq, voyksdu ds 
ifj.kkeLo:i fdl çdkj ukscsy iqjLdkj thrus okyh jsfM;ks/kfeZrk dh [kkst gqbZ\ bl ys[k 
esa ys[kd us gSujh cSDojSy ds ;wjsfu;e yo.kksa ds lkFk fd, x, ç;ksxksa dh dgkuh c;ku 
dh gS] ftlesa ewy :i ls bl HkkSfrd'kkL=h ds }kjk fd, ,d vçR;kf'kr vkSj vlkekU; 
voyksdu dks le>us ds fy, fd, x, oSKkfud vuqlU/kkuksa dh “k`a[kyk dk o.kZu fd;k 
x;k gSA

lcls igys idM+ esa vkbZ X&fdj.kksa ds lkFk  
oSD;we Vîwcksa ¼fuokZr ufydkvksa½ esa QkLQksjSlsUl 
dk ,d :i Hkh ns[kk x;k FkkA gSujh dh 
fnypLih bldh tk¡p&iM+rky djus esa Fkh 
fd D;k LokHkkfod :i ls ?kfVr gksus okyh 
QkLQksjSlsUl dk fdlh rjg ls X&fdj.kksa ls 
dksbZ lEcU/k FkkA mUgksaus ,d ifjdYiuk çLrkfor 
dh Fkh fd X&fdj.kksa tSlk phtksa ds Hkhrj ços'k 
dj ldus okyk fofdj.k iSnk djus ds fy, 
fdlh oLrq dks LonhIr gksuk ¼yqfeuSl& çdk'k 
mRlftZr djuk½ t:jh FkkA

bls fl) djus ds fy, gSujh us ç;ksxksa dh ,d 
“k`a[kyk dh ;kstuk cukbZ FkhA blesa os igys 
,d QkLQksjSlsUV ;kSfxd dks viuh ç;ksx'kkyk 
dh f[kM+dh dh iV~Vh ij vkus okys lw;Z ds 
çdk'k esa j[krsA fQj bl ;kSfxd dks ,d /kkrq 
dh oLrq ds lkFk çdk'k esa ,Dlikst ugha dh 
xbZ QksVksxzkfQd IysV ij j[k nsrs Fks vkSj fQj 
iwjs midj.k dks ,d vikjn'khZ dkxt ls <¡d 

vkflQ v[rj

cknyksa  
ls <¡dk  
vkdk'k

v
d
Lekr 

v
fo"d

kj
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nsrs FksA ml midj.k dks ç;ksx'kkyk esa mudh 
vyekjh dh ,d v¡/ksjh njkt esa jkr Hkj j[kk 
jgus fn;k tkrk FkkA

;fn ijh{k.k fd;k tk jgk ;kSfxd okdbZ esa 
yqfeuslsUV gksxk] rks lw;Z ds çdk'k esa j[ks tkus 
ls og pedus okyh vkHkk nsus yxsxkA bl ped 
esa j[ks tkus ij /kkrq dh oLrq dk ,d çfrfcEc 
QksVksxzkfQd IysV ij fodflr gks tk,xkA 
cSDojSy ds vuqlkj] ;g ped bl ckr dk 
ladsr nsxh fd og QkLQksjSlsUV ;kSfxd X&fdj.ksa 
mRlftZr dj jgk FkkA

gSujh us vius dqN 'kq#vkrh ç;ksxksa ds fy, 
;wjsfu;e yo.kksa ds ,d lap; dks pquk] tks mUgsa 
vius firk ,Me.M cSDojSy ls fojklr esa feyk 
FkkA os Hkh gSujh dh rjg ,d HkkSfrd'kkL=h 
Fks vkSj Bksl oLrqvksa esa QkLQksjSlsUl ds fo"k; 
ij vius le; ds vxz.kh fo'ks"kK FksA gkyk¡fd 
;wjsfu;e dh [kkst 1869 esa gks pqdh FkhA 
jlk;u'kkL=h fnfe=h eSaMyho us vkorhZ rkfydk 

cknyksa  
ls <¡dk  
vkdk'k

,sUV~oku gSujh cSDojSy dk ,d iksVªsV 
Image Courtesy: Paul Nadar. Repository:
Smithsonian Institution Libraries. Accessed on:
Wikimedia Commons. License: Public Domain.
URL: https://en.wikipedia.org/wiki/File:Portrait_of_
Antoine-Henri_Becquerel.jpg

ds muds Lo:i esa ¼ftlesa mUgksaus rRoksa dks 
muds ijek.kq Hkkjksa ds c<+rs gq, Øe esa O;ofLFkr 
fd;k Fkk½ ;wjsfu;e dks lcls Hkkjh rRo ds LFkku 
ij j[kk FkkA ,Me.M cSDojSy us ;wjsfu;e ds 
lYQkbM~l rFkk vU; ;kSfxdksa dk mudh  
vlk/kkj.k :i ls pednkj QkLQksjSlsUl ds  
dkj.k foLrkj ls v/;;u fd;k FkkA

ftl fnu gekjh dgkuh 'kq: gksrh gS] gSujh 
cSDojSy us lHkh QksVksxzkfQd IysVksa dks mu 
;wjsfu;e fØLVyksa ds lkFk Msoyi djus dk 
fu.kZ; fy;k ftUgsa mUgksaus mlds fiNys lIrkg 
rS;kj fd;k FkkA isfjl esa lfnZ;ksa ds cknyksa ls 
<¡ds vkdk'k ds dkj.k mu yo.kksa esa ls fdlh 
dks Hkh T;knk /kwi ugha feyh FkhA blfy, gSujh 
dks viuh IysVksa ij T;knk dqN fn[kkbZ nsus dh 
mEehn ugha FkhA

fQj Hkh mUgksaus mu IysVksa dks Msoyi djus dk 
fu.kZ; D;ksa fy;k] blds ckjs esa rc ls gh dkQh 
vuqeku yxk, tkrs jgs gSaA lq>k, x, dqN 

foYgSe dksujSM jksaVtsu
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lcls vke dkj.k gSa % muesa loksZifj Fkh gSujh 
dh ftKklk ;k mudh ferO;;rk dh LokHkkfod 
ço`fÙk & mUgsa mu QksVksxzkfQd IysVksa dks ;w¡ gh 
Qsadus esa fgpfdpkgV gqbZ gksxh ftUgsa mUgksaus 
viuk ç;ksx tekus ds fy, bruh lko/kkuh ls 
bLrseky fd;k FkkA vDlj lq>k;k tkus okyk 
,d vU; dkj.k gS fd gSujh dks mlds vxys 
lIrkg ,d egÙoiw.kZ ehfVax esa Hkkx ysuk FkkA 
mUgksaus vk'kk dh gksxh fd fn[kkus ds fy, dqN 
u gksus ls rks muds foQy ç;ksxksa ds ifj.kke Hkh 
csgrj gksaxsA gSujh dh dk;Zokgh dk vlyh dkj.k 
rks 'kk;n ges'kk ,d jgL; gh jgsxkA

fcydqy gh vçR;kf'kr FkkA mudh v¡/ksjh njkt 
esa çdk'k dk dksbZ lzksr ugha FkkA i;kZIr çdk'k 
ds cxSj mudh QksVksxzkfQd IysVksa ij os Li"V 
xgjs çfrfcEc dSls çdV gks x, Fks\

ftl yo.k ds ifj.kkeLo:i mudh QksVksxzkfQd 
IysVksa ij ;s çfrfcEc çdV gq, Fks] og iksVSf'k;e 
;wjkfuy lYQsV K2 U O2 ¼So4½ FkkA mu fØLVyksa 
ds lkFk gSujh us ml ç;ksx dks ,d ls T;knk 
ckj nksgjk;k vkSj gj ckj mUgsa ogh ifj.kke çkIr 
gqvkA tc mu fØLVyksa dks cgqr de çdk'k 
fn[kk;k x;k] rc Hkh QksVksxzkfQd IysVksa ij  
Li"V xgjs dkys çfrfcEc fn[kkbZ fn,A

gSujh us fcuk dksbZ le; cckZn fd, bl ckjs esa 
,d fjiksVZ isfjl dh ,sdSfMeh v‚Q lkbalst dks 
Hkst nhA bl fjiksVZ esa gSujh us viuk fu"d"kZ 
O;ä fd;k Fkk fd tks çfrfcEc mUgsa fn[kkbZ ns 
jgs Fks] os iksVSf'k;e ;wjkfuy lYQsV folfjr  
/kq¡/kys çdk'k vkSj lkFk gh ijkofrZr ¼fjQySDVSM½ 
rFkk viofrZr ¼fjÝSDVSM½ çdk'k ds dkj.k 
mÙksftr gksus ls cu jgs gks ldrs gSaA mUgksaus 
;g Hkh lq>ko fn;k fd bl rjg ls mÙksftr 
fd, tk jgs ;wjsfu;e fØLVy ,sls fofdj.kksa dks 
iSnk djus esa l{ke Fks tks] cgqr lEHko Fkk fd 
X&fdj.kksa ds :i esa FksA

bl [kkst dk oSKkfud leqnk; }kjk cgqr 
fnypLih ds lkFk Lokxr fd;k x;kA mls 
O;kid :i ls nqfu;k Hkj esa nksgjk;k x;k & 
vkSj ges'kk mlds ifj.kkeLo:i /kq¡/kys çdk'k esa 
j[ks x, ;wjsfu;e ds yo.kksa ds }kjk QksVksxzkfQd 
IysVksa ij oSls gh çfrfcEc mRiUu fd, x,A 
ijUrq ;g Hkh Li"V çrhr gksrk Fkk fd mÙksftr 
;wjsfu;e fØLVyksa ds }kjk mRiUu dqN ÅtkZ  
X&fdj.kksa tSlh çdk'k dk LiUnu FkhaA ;s 
X&fdj.ksa QksVksxzkfQd IysVksa ij cuus okys 
çfrfcEcksa ds xk<+siu dks le>k ldus ds fy, 
;k bu fØLVyksa dh xSlksa dk vk;uhdj.k 
djus dh {kerk dks le>k ldus ds fy, ;k 
gSujh ds ç;ksxksa dks nksgjkus dk ç;kl dj jgs 
HkkSfrd'kkfL=;ksa dks dHkh&dHkh tyk nsus ds fy, 

jsfM;ks/kfeZrk ds çHkko n'kkZus okyh gSujh cSDojSy ds 
}kjk cukbZ xbZ QksVksxzkfQd IysV

ijUrq] tks ckr gesa irk gS] og ;g gS fd tc 
gSujh viuh IysVksa dks fodflr dj jgs Fks rks 
mUgsa mu ij dqN cgqr /kq¡/kys] gYds çfrfcEc 
¼tSls fd dHkh&dHkh QkLQksjSlsUV inkFkksaZ dks 
cgqr de çdk'k esa j[kus ij muds lkFk fn[kkbZ 
nsrs gSa½ fn[kus dh gh mEehn FkhA

ij mUgksaus ik;k fd u dsoy mudh IysVsa fdlh 
pht ls çHkkfor gks pqdh Fkha] cfYd os mu ij 
dqN cgqr pednkj çfrfcEc ns[k ldrs FksA ;g 
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i;kZIr ugha ekywe iM+rh FkhaA D;k ;g bl ckr 
dk ladsr Fkk fd ;wjsfu;e fØLVyksa dks fdrus 
'kfä'kkyh <ax ls mÙksftr fd;k x;k Fkk\

vius ç;ksxksa dh vxyh “k`a[kyk esa gSujh us 
;g irk djus dh dksf'k'k dh fd ;wjsfu;e 
fØLVyksa dks mÙksftr djus ds fy, fdlh Hkh 
çdk'k dh t:jr Fkh Hkh ;k ughaA mUgksaus ;g 
igys tSlh gh fof/k dk bLrseky djrs gq, fd;k] 
flok; blds fd ubZ “k`a[kyk esa mi;ksx fd, 
x, fØLVyksa dks fcydqy Hkh /kwi ugha fn[kkbZ 
xbZA fØLVyksa dks ,d vikjn'khZ dkMZcksMZ ds 
cDlksa esa QksVksxzkfQd IysVksa ij j[kk x;kA buesa 
ls dqN ç;ksxksa esa ,Y;wfefu;e rFkk dk¡p dh 
rf[r;ksa dk mi;ksx djrs gq,] fØLVyksa dks 
,seYlu ¼IysVksa ij yxs jklk;fud ysi½ ls Hkh 
vyx j[kk x;kA gj ç;ksx esa ,d ls ifj.kke 
çkIr gq,] ftlus ;g fn[kk;k fd QksVksxzkfQd 
IysVksa dks fodflr djus ds fy, mi;ksx fd, 
tkus ls Bhd igys ;wjsfu;e fØLVyksa dks çdk'k 
fn[kk, tkus dh dksbZ t:jr ugha FkhA vkSj 
;g Hkh fd QksVksxzkfQd IysVksa ij ns[ks tk jgs 
çfrfcEc fØLVyksa rFkk IysV ds ,seY'ku ds chp 
fdlh jklk;fud vfHkfØ;k dk Hkh ifj.kke ugha 
FksA blls gSujh us fu"d"kZ fudkyk fd ;wjsfu;e 
fØLVyksa dks ç;ksx ds ,dne igys mÙksftr 
fd, tkus dh Hkh t:jr ugha FkhA vkSj ;g fd 
os fØLVy ,sls v–'; fofdj.kksa dks iSnk djus esa 
leFkZ Fks tks bu ;kSfxdksa }kjk mRlftZr pednkj 
fdj.kksa ls T;knk yEcs le; rd cus jg ldrs 
FksA ijUrq fQj Hkh os ;g le>us dh xyrh djrs 
jgs fd ;g xq.k ;wjsfu;e yo.kksa dh QkLQksjSlsUl 
fo'ks"krk ls lEcfU/kr FkkA

blfy, os ;g le>k ldus esa vleFkZ Fks fd 
mrus gh xgjs çfrfcEc ;wjsul lYQsV tSls 
xSj&QkLQksjSlsUV ;wjsfu;e yo.kksa ds }kjk mRiUu 
fd, tkrs gq, D;ksa ns[ks x,A D;k ;g lEHko 
Fkk fd rhoz] v–'; fofdj.kksa dks iSnk djus dh 
bl {kerk dk QkLQksjSlsUl ls dksbZ lEcU/k ugha 
Fkk] cfYd mldk iwjk lEcU/k mu iksVSf'k;e 
;wjkfuy lYQsV fØLVyksa dh ç—fr ls Fkk ftUgsa 
gSujh vius ç;ksxksa esa bLrseky djrs jgs Fks\ bl 

lEHkkouk 
dh Nkuchu 
djus ds fy,] 
gSujh us vius ç;ksxksa dh vxyh “k`a[kyk esa 
;wjsfu;e ukbVªsV ds fØLVyksa dh tk¡p&iM+rky 
djus dk fu.kZ; fy;kA ;g fofnr gS fd 
;wjsfu;e ukbVªsV dks tc ?kksyk tkrk gS ;k 
fi?kykdj vius fØLVyhdj.k dk ikuh tSlk 
æo cuk fn;k tkrk gS rc og viuh yqfeuSlsUl 
¼nhfIr½ [kks nsrk gSA blfy, gSujh us ;wjsfu;e 
ukbVªsV fØLVy dks v¡/ksjs esa xeZ fd;k vkSj ,d 
dk¡p dh uyh dk bLrseky djrs gq, mls xeZ 
djus okyh vYdksgy dh ykS ds çdk'k ls Hkh 
cpk, j[kkA fi?kys gq, bl ;kSfxd dk rc fQj 
ls v¡/ksjs esa fØLVyhdj.k gksus fn;k x;kA xeZ 
djus dh izfØ;k us bl yo.k dh QkLQksjSlsUl 
dks u"V dj fn;k FkkA

;fn gSujh dk ;g ekuuk lgh Fkk fd dsoy 
QkLQksjSlsUV ;kSfxd gh mu v–'; fofdj.kksa dks 
iSnk dj ldrs Fks] rks fQj u, fljs ls cuk, 
x, ;wjsfu;e ukbVªsV yo.k ds bu fØLVyksa ds 
fy, oSls çfrfcEc cukuk lEHko ugha gksuk pkfg, 
Fkk tSls fd ;wjsfu;e lYQsV fØLVyksa ds }kjk 
QksVksxzkfQd IysVksa ij cuk, tkrs ns[ks x, FksA 
ijUrq tc ;g ç;ksx fd;k x;k] rks mRiUu gq, 
çfrfcEcksa dh Li"Vrk ij dksbZ çHkko ugha iM+k] os 
oSls gh xgjs FksA

vius bu ç;ksxksa ds ifj.kkeLo:i] gSujh us ;g 
fu"d"kZ fudkyk fd ftu v–'; fofdj.kksa us 
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QksVksxzkfQd IysVksa dks Msoyi djus esa enn dh 
Fkh] os lHkh QkLQksjSlsUV ;kSfxdksa dk lkekU; 
xq.k ugha Fks] cfYd os ;wjsfu;e ds yo.kksa dk 
gh fof'k"V xq.k FksA ;g rF; fd os fofdj.k 
;wjsfu;e ds ijek.kqvksa }kjk mRiUu fd, x, Fks] 
vUrr% ebZ 1896 esa fl) gks x;k tc gSujh 
us fn[kk;k fd fo'kq) ;wjsfu;e  
/kkrq dk mi;ksx djus ij çkIr 
gksus okys çfrfcEc] ;wjkfuy 
lYQsV ls iSnk gq, çfrfcEcksa 
dh rqyuk esa 3 ls 4 xquk 
vf/kd xgjs FksA

bl ?kVuk dks eSjh 
D;wjh }kjk jsfM;ks/kfeZrk 
¼jsfM;ks,fDVfoVh½ dk uke 
fn;k x;kA vius ifr fi;js 
D;wjh ds lkFk eSjh us bu v–'; 
fdj.kksa ij viuk l?ku 'kks/k djuk 
tkjh j[kkA gSujh] eSjh ,oa fi;js dks la;qä 
:i ls 1903 esa HkkSfrd'kkL= dk u¨csy iqjLdkj 
çnku fd;k x;kA 

ml çkjfEHkd voyksdu dks] tks gSujh dks bl 
[kkst;k=k ds ekxZ ij ys x;k] vkt la;ksx ;k 
vkdfLed [kkst ds ,d mnkgj.k dh rjg ljkgk 
tkrk gSA ij fdlh Hkh ,slh vU; vkdfLed 
[kkst dh gh rjg] bl rF; dks igpkuus dh 
dkfcfy;r &fd mudh IysVksa ij fn[kkbZ nsus 

okys xgjs çfrfcEc cuuk rHkh lEHko Fkk tc 
mu IysVksa dks fujUrj çdk'k ds fdlh rhoz lzksr 
dk lkeuk djuk iM+k gks vkSj muds ç;ksx esa 
çdk'k ds fdlh ,sls Kkr lzksr ds u gksus ds 
dkj.k ;g ifj.kke vlk/kkj.k Fkk & ;g n'kkZrh 

gS fd ;g [kkst gSujh dh oSKkfud çfrHkk 
ij Hkh fuHkZj FkhA bruk gh ugha] 

muds çkjfEHkd voyksdu ds 
ckn] gSujh ds vufxur 
ç;ksxksa ¼ftuesa ls dbZ 
>wBh ixMf.M;ksa ij Hkh 
ys x,½ ds ifj.kkeLo:i 
vkf[kjdkj jsfM;ks/kfeZrk dh 
tks csgrj vkSj lgh le> 
gkfly gqbZ] og bl [kkst esa 

fufgr ifjJe vkSj yxu dk 
,d lk{kh nLrkost gSA

fiNys 120 o"kksaZ esa bu v–';  
fofdj.kksa dks ojnku rFkk vfHk'kki nksuksa :iksa  
esa tkuk x;k gSA ,d vksj bl ?kVuk ds  
ifj.kkeLo:i fo|qr ds :i esa ÅtkZ ds ,d  
cM+s lzksr dk tUe gqvk gSA nwljh vksj bu  
fofdj.kksa dk mi;ksx lSdM+ksa&gtkjksa dSalj 
jksfx;ksa dk thou cpkus ds fy, Hkh fd;k x;k 
gSA ysfdu blus ,sls vk.kfod 'kL=ksa ds mRiknu 
esa Hkh lgk;rk dh gS tks i`Foh xzg ls lewph 
ekuo tkfr dk vfLrRo feVk nsus esa leFkZ gSaA
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with	the	nature	of	the	potassium	uranyl	sulphate	
crystals	Henri	had	been	using	in	his	experiments?	
To	explore	this	possibility,	Henri	decided	to	
investigate	crystals	of	uranium	nitrate	in	his	next	
set	of	experiments.	Uranium	nitrate	is	
known	to	lose	luminescence	when	
dissolved	or	melted	in	the	water	of	
its	crystallisation.	So	Henri	heated	
uranium	nitrate	crystal	in	
darkness,	protecting	it	using	a	
glass	tube	from	even	the	light	
of	the	alcohol	flame.	This	
compound	was	then	allowed	
to	recrystallize	in	the	
darkness.	Heating	had	
destroyed	phosphorescence	of	
this	salt.	

If	Henri	had	been	correct	in	
assuming	that	only	phosphorescent	
compounds	could	produce	invisible	
radiations,	these	newly	crystallised	uranium	
nitrate	salts	should	have	been	incapable	of	
producing	the	images	seen	on	photographic	
plates	with	uranium	sulphate.	However,	when	this	
experiment	was	conducted,	the	clarity	of	the	
images	produced	remained	unaffected.

His	experiments	led	Henri	to	conclude	that	these	
invisible	radiations	that	helped	develop	
photographic	plates	were	not	a	general	property	
of	all	phosphorescent	compounds,	but	instead	
specific	to	salts	of	uranium.	That	they	were	
produced	by	uranium	atoms	was	finally	proved	in	
May	1896,	when	Henri	showed	that	on	using	pure	
uranium	metal,	the	radiations	produced	were	3-4	
times	as	intense	as	those	produced	with	uranyl	
sulphate.	

This	phenomenon	was	named	radioactivity	by	
Marie	Curie.	Along	with	her	husband	Pierre	Curie,	
Marie	continued	her	intense	research	on	the	
properties	of	these	invisible	rays.	Henri,	Marie	
and	Pierre	were	jointly	awarded	Nobel	Prize	in	
1903	in	Physics.

The	initial	observation	that	led	Henri	to	this	path	
of	discovery	is	now	celebrated	as	an	example	of	
serendipity,	or	an	accidental	discovery.	But,	like	

any	other	such	accidental	discovery,	Henri’s	
ability	to	recognise	that	the	dark	images	he	was	
seeing	on	his	plates	were	only	possible	if	the	
plates	had	been	exposed	continuously	to	an	

intense	source	of	light,	and	in	the	absence	of	
any	such	known	source	of	light	in	his	

experiment,	this	result	was	unusual;	
shows	that	this	discovery	was	
also	dependent	on	Henri’s	
scientific	aptitude.	Not	just	
that	–	subsequent	to	his	initial	
observation,	Henri’s	
numerous	experiments,	often	
along	many	false	trails,	finally	
resulting	in	a	better	and	more	
accurate	understanding	of	the	
phenomenon	of	radioactivity,	is	

a	testament	to	the	hard	work	
and	perseverance	involved	in	this	

discovery.	

In	the	last	119	years,	these	invisible	
radiations	have	been	recognised	as	both	a	boon	
and	a	curse.	On	the	one	hand,	this	phenomenon	
has	resulted	in	the	production	of	a	large	source	of	
energy	in	the	form	of	electricity;	and	has	been	
used	to	save	the	lives	of	hundreds	of	thousands	of	
cancer	patients.	While,	on	the	other	hand,	it	has	
helped	produce	nuclear	weapons	capable	enough	
to	annihilate	mankind	from	planet	Earth.
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vkflQ v[rj vt+he çseth Qkm.Ms'ku ds ftyk laLFkku] vYeksM+k dh foKku Vhe ds ,d lnL; vkSj lzksr 
O;fä gSaA os nks n'kdksa ls gkbZLdwy rFkk b.Vj dkyst Lrj ij thofoKku rFkk jlk;u'kkL= i<+krs jgs 
gSaA vkflQ dks foKku dFkk,¡ i<+uk rFkk foKku vkSj lkekftd eqíksa ij O;aX;fp= cukus esa vkuUn vkrk 
gSA os foKku if=dk] foKku çxfr] esa fu;fer :i ls fy[krs jgs gSaA os ck;ks&fFkadlZ] iVuk ds laLFkkid 
v/;{k gSa tks foKku dks yksdfç; cukus okyk ,d laxBu gSA vuqokn % lR;sUnz f=ikBh
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erkSj ij efD[k;k¡ xUnxh] chekjh 
vkSj ?k`.kk dh dYiuk txkrh gSaA

efD[k;ksa dh bl Nfo ls gekjk ifjp; Ldwy esa 
gksrk gSA ,d fo|kFkhZ ls cspkjh ?kjsyw eD[kh dk 
ifjp; brus fu.kkZ;d rjhds ls djok;k tkrk 
gS] fd mlls gekjs eu ij ;g Nki cu tkrh gS 
fd lHkh efD[k;k¡ ?k`.kkLin tho gksrh gSaA ?kjsyw 
eD[kh ds ckjs esa lhfer oSKkfud tkudkjh ds 
lkFk] xUnxh ihus okys mlds eq¡g ds vaxksa dk 
ltho o.kZu gksrk gS tks gekjs eu esa eD[kh dh 
vokaNuh; dhV tSlh vfeV Nfo cuk nsrk gSA 
eD[kh ls fo|kFkhZ dh vxyh eqykdkr LokLF; 

ÞeD[kh dks tkuus dk eryc Kku dh egÙkk 
esa FkksM+k&lk Hkkxhnkj cuuk gSAß

& çksQslj foalsUV th MSfFk;j

D;k ckr efD[k;ksa dks O;k/k&iraxksa ¼MªSxu¶ykbZ½ ;k frryh ls fHkUu cukrh gS\ pednkj 
lqUnj Cywc‚Vy vkSj xzhuc‚Vy efD[k;k¡ fdl rjg gR;kvksa dks lqy>kus esa lgk;rk djrh 
gSa\ dhM+ksa ds dkVus ds fpUg] Ropk ds ?kko ¼x‚Yl½ vkSj pkdysV esa D;k pht leku 
gksrh gS\ D;k efD[k;ksa esa Lokn dfydk,¡ ¼VsLV&cM~l½ gksrh gSa\ ge foKku dh d{kk esa 
efD[k;ksa dk ifjp; dSls djokrs gSa\ ;g ys[k vlyh efD[k;ksa ds fnypLi lalkj] mudh 
vfo'oluh; fofo/krk rFkk muds }kjk gesa çnku dh tkus okyh fofo/k çdkj dh lsokvksa 
dh Nkuchu djrk gS vkSj vUr esa ,d ,slh xfrfof/k crkrk gS ftldk mi;ksx f'k{kd 
efD[k;ksa ds thou ds ,d igyw ds ckjs esa fo|kfFkZ;ksa dks le>kus ds fy, dj ldrs gSaA

ij fdlh ikB ds nkSjku chekfj;ksa ds okgd ds 
:i esa gksrh gS vkSj og efD[k;ksa ds ?k`.kkLin 
thoksa ds vykok dqN vkSj gks ldus dh lEHkkouk 
dks] ekuks rkcwr esa vkf[kjh dhy Bksdus tSls] 
fu.kkZ;d <ax ls lekIr dj nsrh gSA

blesa dksbZ lUnsg ugha fd vusd efD[k;k¡  
gksrh gSa tks dkVrh gSa vkSj chekfj;k¡ QSykrh gSaA  
ysfdu D;k lHkh efD[k;k¡ ,slh gh Nfo cuk, 
tkus dh gdnkj gSa\ vc le; vk x;k gS fd 
dksbZ efD[k;ksa ds i{k esa Hkh cksysA muds jaxksa]  
fofo/krk vkSj 'kksHkk dk vuqeku dsoy ?kjsyw 
eD[kh ds vk/kkj ij ;k lM+rs gq, dwM+s ds <sj ij 
mldh mNydwn dks ns[kdj ugha yxk;k tkuk 
pkfg,] gkyk¡fd ;g mNydwn Hkh fcuk ykHk dh 
ugha gksrhA eSa tYnh gh vkidks crkÅ¡xh fd og 
dSls vkSj D;ksa gksrh gS\
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efD[k;ksa ds ,sls vusd jkspd igyw gksrs gSa 
ftuds ckjs esa ge foLrkj ls ppkZ dj ldrs gSaA 
ysfdu eSa bl ys[k esa 'kgjh okrkoj.k esa ik, 
tkus okys muds ,d NksVs lewg vkSj ml ifjokj 
dh dqN efD[k;ksa dh fofo/krk rFkk muds }kjk 
çnku dh tkus okyh lsokvksa ls vkidk ifjp; 
djokus dk iz;Ru d:¡xhA eSa ys[k dh lekfIr 
,sls fooj.k ls d:¡xh ftlesa ?kjsyw eD[kh ds eq¡g 
ds vaxksa dk fujh{k.k lw{en'khZ ;a= ds uhps j[kh 
—f=e jaxksa okyh LykbM ds ek/;e ls djus ds 
ctk;] ,d vf/kd jkspd <ax ls fd;k tk  
ldrk gSA

D;k efD[k;k¡ xUnh gksrh gSa\
efD[k;k¡ lcls T;knk lkQ dhVksa esa ls gksrh 
gSaA os viuh futh lkQ&lQkbZ ds ckjs esa 
cgqr fQØean jgrh gSaA okLro esa] O;fäxr 
lkQ&lQkbZ ds ckjs esa euq"; muls ,dk/k lcd 
lh[k ldrs gSaA vxyh ckj fdlh eD[kh dk 
utnhd ls fujh{k.k dhft,A vki xkSj djsaxs fd 
og ckj&ckj vius dks fdruk lkQ djrh gSA

;fn eD[kh lM+us okyh lkexzh ij tkrh gS] rks 
,slk og vius iks"k.k dh t:jrksa dks iwjk djus 
ds fy, djrh gSA vkf[kjdkj ge euq"; Hkh lM+us 
okys inkFkZ ij mxus okys [kk|ksa dks ilUn djrs 
gSa] D;k ,slk ugha gS\ ;fn vki vius çfrfnu 
xzg.k fd, tkus okys Hkkstu dk ,d losZ{k.k djsa] 
rks vkidks irk pysxk fd gekjh ilUnhnk [kkus 
dh phtksa esa ls fdruh lM+rs gq, inkFkksaZ ls vkrh 
gSa! mnkgj.k ds fy, e'k:eksa dks gh ys yhft,] 
tks xkscj ds <sj ij cgqr vPNh rjg mxrs gSaA 
;k ,d LokLF;o/kZd is; dksEcqpk dks ysa] tks 
dkyh ;k gjh pk; ds 'kDdj;qä ?kksy ij dqN 
[kkl fdLe ds [kehj ¼;hLV½ rFkk  
thok.kqvksa ¼cSDVhfj;k½ dh çtkfr;ksa dks mxus 
¼dksEcqpk dh dYpj ml ?kksy ij ,d fylfyls 
iSudsd tSlh gksrh gS½ nsus ds rjhds ls cuk;k 
tkrk gS! ge fdrus çdkj ds [kehj okys [kk| 
inkFkksaZ dk miHkksx djrs gSa! 

efD[k;k¡ tks chekfj;k¡ QSykrh gSa] mlesa 'kk;n 
dqN nks"k euq";ksa dk Hkh gksrk gSA ;fn ge  
viuh lkQ&lQkbZ vkSj ifjos'k dh LoPNrk ij  
vf/kd /;ku nsrs] rks efD[k;k¡ gekjs okrkoj.k esa 
,slh vktknh ls u e¡Mjkrh jgrha] D;k os ,slk 
dj ikrha\

eD[kh D;k gS\
cVj¶ykbZ ¼frryh½] MªSxu¶ykbZ] LdksfiZ;u 
¶ykbZ] es¶ykbZ] LVksu¶ykbZ] Qk;j¶ykbZ ¼tqxuw½] 
vkmy¶ykbZ bR;kfn ls vkckn bl lalkj esa flQZ 
¶ykbZ ¼eD[kh½ dgykus okyh ;g dhV D;k gS\

Åij ftu dhVksa dh lwph nh xbZ gS] os ,d 
dhVfoKkuh ds –f"Vdks.k ls efD[k;k¡ ugha gksrhaA 
vlyh efD[k;k¡ fMiVsjk ifjokj dh lnL; gksrh 
gSaA ;g uke mudh ikfjHkkf"kd fo'ks"krk fd bu 
efD[k;ksa ds ikl flQZ ,d tksM+k ia[k gksrs gSa] 
dks n'kkZrk gS ¼ySfVu esa fM dk eryc nks vkSj 
iVsjk dk eryc ia[k gksrk gS½A blds foijhr] 
lHkh vU; dhV ifjokjksa ds dhM+ksa esa ia[kksa ds nks 
tksM+s gksrs gSa! ;g rF; bls vkSj Hkh vf/kd jkspd 
cukrk gS fd vlyh efD[k;k¡ ijfe;u 250 MYA 

Hkwjh eflM eD[kh
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¼2500 yk[k o"kZ igys½ esa ekStwn vius pkj&ia[kksa 
okys iwoZtksa ls fodflr gqbZ gSaA ijUrq mudh bu 
vkt dh mÙkjkf/kdkfj;ksa esa ia[kksa dk nwljk tksM+k 
& muds ihNs ds ia[k & Bw¡B tSlh lajpukvksa 
esa cny x;k gS] ftUgsa gkYVlZ dgrs gSaA çR;sd 
gkYVj dks ,d tk;jksLdksi ¼?kweus esa enn djus 
okyk midj.k½ tSlk le>k tk ldrk gS] os 
mM+ku ds nkSjku lUrqyu cuk, j[kus ds fy, 
cgqr t:jh gksrs gSaA

,slk ugha yxrk fd nks ia[k jg tkus us bls 
vU; dhVksa ls dksbZ de QqrhZyk cuk fn;k gks] 
og vR;Ur QqrhZyh gksrh gS vkSj okdbZ esa vius 
uke ¶ykbZ ¼mM+uk½ dh gdnkj gSA mu rF;ksa 
ij fopkj djsa tks efD[k;ksa ij gksus okyh d{kk 
dh i<+kbZ esa ugha irk pyrsA efD[k;k¡ mM+ku 
esa vfo'oluh; :i ls piy gksrh gSaA dhVksa 
esa os lcls vPNh gokckt gksrh gSa & os e¡Mjk 
ldrh gSa] ihNs dh vksj mM+ ldrh gSa] viuh 
txg ij eqM+ ldrh gSa vkSj mM+dj dejs dh 
Nr ij mYVh yVd ldrh gSaA muds ikl 
lSallZ ¼laosnd½ & xfr lwpd & gksrs gSa tks 
muds ,safVuk ds ,d vax vfjLVk esa fLFkr jgrs 
gSa vkSj mudh mM+us dh xfr dks ekirs jgrs gSaA 
,d ?kjsyw eD[kh ds ia[kksa ds QM+QM+kus dh xfr 
yxHkx 180 ckj çfr lsds.M gksrh gS! euq"; dh 
viuh ekalis'kh fldksM+us dh lcls rst xfr ,d 
lsds.M esa nl ckj gksrh gSA blfy, ;g dksbZ 
jgL; ugha fd ,d eD[kh dks likVs ls ekjuk 
bruk dfBu D;ksa gksrk gS!

lalkj esa fdruh efD[k;k¡ gSa\
dksbZ mudh Bhd&Bhd la[;k ugha tkurkA tSlk 
fd igys ftØ fd;k x;k gS] vlyh efD[k;k¡ 
fMiVsjk ifjokj dh lnL; gksrh gSa tks fd dhVksa 
esa rhljk lcls cM+k lewg gksrk gSA ePNj Hkh 
blh ifjokj ds lnL; gksrs gSa! fo'ks"kKksa ds }kjk 
efD[k;ksa dh 1]60]000 ls Hkh vf/kd çtkfr;ksa dk 
igys gh o.kZu fd;k tk pqdk gSA vusd vU; dk 
vHkh oxhZdj.k fd;k tkuk vkSj cgqr&lh vU; 
dk [kkstk tkuk vHkh ckdh gSA vki dg ldrs 
gSa] bldk eryc okdbZ esa cgqr fojkV la[;k 
gksrk gS!

efD[k;ksa dh lsok,¡ vkSj fofo/krk
bl xzg ij i'kqvksa ¼ftuesa euq"; Hkh 'kkfey gSa½ 
ds gj ifjokj esa muds [kyuk;d vkSj uk;d 
gksrs gSaA efD[k;ksa dk ifjokj Hkh bldk dksbZ 
viokn ugha gS! efD[k;ksa dh nqfu;k dh Nkuchu 
djds ge cgqr&lh fnypLi ckrsa tku ldrs gSaA 
muesa ls dqN dk eSa ;gk¡ o.kZu d:¡xhA

ijkx.k djus okyksa ds :i esa efD[k;k¡ % ;g 
,d vPNh rjg LFkkfir rF; gS fd ikS/kksa vkSj 
dhVksa] nksuksa us viuh fofo/krk ds fodkl ds 
fy, ijLij ,d&nwljs dks çHkkfor fd;k gSA 
ekuk tkrk gS fd Qwyksa okys 'kq#vkrh ikS/kksa dk 
ijkx.k djus okyksa esa efD[k;k¡ lcls vkxs jgh 
gSa] fQj Hkh ,slh egÙoiw.kZ lsok çnku djus esa 
mudh Hkwfedk vis{kk—r vutkuh gh cuh jgh 
gSA ;g fofnr gS fd 150 fMiVsjk ifjokjksa esa 
ls] rdjhcu 70 ifjokjksa dh eD[kh çtkfr;k¡ 
¼bZoSufgbl vkfn] 2008½ Hkkstu ikus ds fy, 
Qwyksa ds ikl tkrh gSaA ;g ,d nLrkosth rF; 
gS fd lSdM+ksa ¼yklSZu vkfn ds vuqlkj] djhc 
550½ çdkj ds taxyh vkSj mxk, x, ikS/kksa dk 
ijkx.k çkFkfed :i ls efD[k;ksa }kjk gh fd;k 
tkrk gSA efD[k;ksa ds }kjk fd, x, ijkx.k dks 
vkerkSj ij ek;ksfQyh dgk tkrk gSA

D;k pht efD[k;ksa dks bruk vPNk ijkx.k djus 
okyk cukrh gS\ u dsoy mudh la[;k Hkjiwj 

fØlksIl çtkfr % ckbfVax ¶ykbZ
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gksrh gS] cfYd os cgqr vyx&vyx rjg ds 
ifjos'kksa esa Hkh ekStwn jgrh gSaA B.Ms vkYikbu 
rFkk vkdZfVd {ks=ksa esa tgk¡ e/kqefD[k;ksa ds 
}kjk gksus okyk ijkx.k ?kV tkrk gS] efD[k;k¡  
gh lcls egÙoiw.kZ ijkx.kdrkZ gksrh gSaA ekuk 
tkrk gS fd taxyksa ds fupys {ks=ksa esa NksVs]  
lk/kkj.k ls fn[kus okys Qwyksa ;k Mk;ks,sfl;l 
Qwyksa okyh fofo/k çdkj dh >kfM+;ksa dk ijkx.k 
djus esa efD[k;ksa dh Hkwfedk egÙoiw.kZ gksrh gSA 
mudh Hkjiwj ekStwnxh ds vykok mudh 'kkjhfjd 
fo'ks"krkvksa dh fofo/krk & tSls fd eq¡g ds vaxksa] 
thHk dh yEckbZ] fiyksflVh ¼ckyksa dk ?kukiu½ 
dh lkbt vkSj xgurk vkfn esa ifjorZu & ;s 
lHkh efD[k;ksa dks dqN lcls vljnkj ijkx.k 
djus okyh lkoZdkfyd tho cukus esa ;ksxnku 
nsrs gSaA bl ckr ds leFkZu esa rks 'kk;n Qwyksa 
okys ikS/ks Hkh vius flj fgyk nsaxs!

efD[k;k¡ vius [kqn ds dkj.kksa ls Qwyksa ds ikl 
tkrh gSa & Qwyksa dk e/kq vkSj ijkx muds Hkkstu 
ds lzksr gksrs gSaA ijkx esa ekStwn çksVhu] dqN 
efD[k;ksa ds çtuu djus ds fy, vko';d gksrs 
gSaA dqN efD[k;k¡ Qwyksa ij vius v.Ms nsus tkrh 
gSa] ,slk djds os ;g lqfuf'pr dj ysrh gSa fd 
muds fodflr gksrs ykokZ dks Qwyksa ds fljksa] 
chtksa ;k curs gq, Qyksa ds :i esa vklkuh ls 
Hkkstu feyrk jgsxkA vkSj blfy, dqN efD[k;ksa 
ds fy, Qwy lekxe ¼esfVax½ ;k feyus ¼MsfVax½ 
ds LFkku gksrs gSaA ;g fdruk lqfo/kktud gS!

bu ijkx.k djus okfy;ksa esa esjh ilUnhnk 
fuLlUnsg :i ls fljfQMs ifjokj dh [kwclwjr 
vkSj jaxfcjaxh efD[k;k¡ gSa] ftUgsa vkerkSj ij 
gksoj ¶ykbt ¼e¡Mjkus okyh efD[k;k¡½ ;k ¶ykoj 
¶ykbt ¼Qwyksa okyh efD[k;k¡½ dgk tkrk gSA 
igyh utj esa gksoj ¶ykb 'kk;n fdlh dks 
eD[kh tSlh yxsxh Hkh ugha] D;ksafd og eD[kh ds 
ctk; e/kqeD[kh tSlh vf/kd fn[krh gSA ijUrq] 
muesa ls çR;sd dh bruh yEch çkscksfll ¼lw¡M+½ 
gksrh gS fd og e/kq ihus ds fy, xgjs ls xgjs 
nyiqatksa esa tk ldrh gSA ;g mUgsa cgqr cf<+;k 
ijkx.kdrkZ cukrk gS tks dbZ çdkj ds ikS/kksa dh 

lsok djrh gSa vkSj bl Hkwfedk esa e/kqefD[k;ksa ds 
ckn mudk nwljk LFkku gksrk gSA ge ftu [kk| 
inkFkksaZ dks [kkrs gSa muesa ls vusd dk ijkx.k 
gksoj ¶ykbt ds }kjk gh fd;k tkrk gSA flQZ 
FkksM+s ls mnkgj.k ysa rks] ge bu efD[k;ksa dks 
vke] lsc] uk'kikrh] psjh] LVªkcSjh ds Qwyksa ij ;k 
/kfu;k] I;kt]xktj] fephZ vkSj f'keyk fepZ vkfn 
ij ns[k ldrs gSaA

fdlh Hkh dhV dk thou ,slh rjdhcksa vkSj 
vknrksa ls Hkjk jgrk gS tks mlds thfor jgus 
esa ;ksxnku nsrh gSaA ,d ,slh fo'ks"krk gS ykokZ 
rFkk o;Ldksa ds fy, vyx&vyx [kk| lzksrksa 
dk gksukA o;Ld dhV viuh lUrkuksa ds lkFk 
Hkkstu ds fy, çfrLi/kkZ ugha djrsA blfy, tgk¡ 
,d o;Ld gksoj ¶ykb ijkx.k esa enn djus 
okyh 'kkdkgkjh tho gksrh gS] ogha mldk ykokZ 
;k eSxV vU; dhM+ksa ¼T;knkrj ,sfQM~l rFkk 
ikS/kksa dk jl pwlus okys vU; dhM+ksa½ dks [kkus 
okys ¼balsDVhoksjl½ gksrs gSa] vkSj bl rjg dhV 
fu;a=d vfHkdrkZvksa dh rjg dke djrs gSaA ;g 
,d vkSj ,slk rF; gS ftl ij 'kk;n gh dksbZ 
/;ku fn;k tkrk gSA blfy, fljfQMs efD[k;k¡ 
ijkx.kdrkZvksa vkSj dhV fu;a=dksa] nksuksa rjg ls 
egÙoiw.kZ gksrh gSaA

dhVksa dks vkdf"kZr djus ds fy, ikS/ks fofHkUu 
çdkj dh xU/k NksM+rs gSaA dqN Qwyksa ds lM+rs 
gq, vaxksa ls fudyus okyh nqxZU/k] dkyhQksfjMs 
ifjokj dh dSfj;u ¼lM+k ekal½ rFkk Max ¼xkscj½ 

gksoj ¶ykbZ eslSefcz;l DokfMªfoêkVl
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efD[k;ksa dks vkdf"kZr djrh gSA os bu Qwyksa ij 
lM+rs gq, ekal dks ikus dh vk'kk esa tkrh gSa vkSj 
mudk ijkx.k djds fujk'k gksdj ykSVrh gSaA 
vkerkSj ij Cyks ¶ykbt dgykus okyh Cywc‚Vy 
rFkk xzhuc‚Vy efD[k;k¡ cgqr jaxhu vkSj vkd"kZd 
gksrh gSaA fnypLi ckr ;g gS fd os vijk/kksa dh 
tk¡p ¼QksjSaflDl½ esa ,d egÙoiw.kZ Hkwfedk vnk 
djrh gSa ¼uhps ns[ksa½A

rkckfuMs ifjokj dh gV~VhdV~Vh efD[k;k¡] tks 
vkerkSj ij g‚lZ ¶ykbt ¼?kksM+s dh efD[k;k¡½ 
;k rkckfuM efD[k;k¡ dgykrh gSa] T;knkrj [kwu 
dh I;klh gksrh gSa] ysfdu muesa ls dqN rqyuk 
esa de nq"V gksrh gSaA os rax djus okys dhVksa 
dh rjg tkuh tkrh gSa] D;ksafd muesa ls dbZ 
çtkfr;k¡ tkuojksa vkSj euq";ksa dks dkVrh gSaA 
ysfdu dqN viuh n'kZuh; yEch thHkksa ls ,sls 
Qwyksa dk ijkx.k djrh gSa ftuds nyiqat yEch 
uyh ds vkdkj ds gksrs gSaA rkckfuM efD[k;k¡ 
fQyksfyps çtkfr dh gksrh gSaA budh dqN eknk 
efD[k;ksa esa mudh yEch thHk [kwu pwlus rFkk 
Qwyksa dk e/kq pwlus] nksuksa dkeksa ds fy, cuh 
gksrh gS! yEch thHkksa okyh efD[k;ksa ds }kjk gksus 
okys ijkx.k dk jkbuks&ek;ksfQyh uke ls o.kZu 
fd;k tkrk gSA

lkjs lalkj ds fç; [kk| inkFkZ pkdysV ds 
vfLrRo dk Js; efD[k;ksa dks gSA fetsl ¼NksVs 
ePNj½ Hkh efD[k;k¡ gksrh gSaA muesa ls os tks 
lsjkVksiksxksfuMs rFkk lsflMksekbZMs ifjokjksa dh 

Cyks ¶ykbZ & xzhuc‚Vy eD[kh] yqflYyk çtkfr

Cyks ¶ykbZ & Cyw c‚Vy eD[kh] dkyhQksjk çtkfr

xksYMu Cyks ¶ykbZ

rkckfuM eD[kh&fQyksfyps çtkfr] QksVks % lat; lksa/kh

rkckfuM eD[kh&fQyksfyps çtkfr] QksVks % lat; lksa/kh
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gksrh gSa mUgsa mudh dkVus vkSj ?kko cukus okyh 
vknrksa ds dkj.k vf/kd tkuk tkrk gSA ij muesa 
ls lHkh dkVus okyh ;k ?kko cukus okyh ugha 
gksrhaA dksdk dk ikS/kk mlds eq[; rus ds fupys 
fgLls esa iSnk gksus okyh uUgha lQsn eatfj;ksa 
¼Cy‚tEl½ ds ijkx.k ds fy, bu nks ifjokjksa 
dh NksVh fet çtkfr;ksa ij fuHkZj djrk gSA bl 
Qwy dh e'k:e ds tSlh xU/k mlh rjg fetsl 
dks vkdf"kZr djrh gS] tSls pkdysV gesa vkdf"kZr 
djrh gSA dqN lhfer {ks=ksa esa gksoj efD[k;ksa dh 
,d fo'ks"k çtkfr ds vykok] dksdk ds ikS/kksa dks 
Qy iSnk djus ds fy, fetsl efD[k;ksa dh gh 
t:jr gksrh gSA ;fn fet ugha] rks dksdk ugha 
vkSj pkdysV Hkh ugha! D;k eq>s fetsl ds fy, 
rkfy;k¡ ctrha lqukbZ ns jgh gSa\ vc tc vxyh 
ckj pkdysV ;k dksdk dh nkor mM+k jgs gksa] rks 
efD[k;ksa dks /kU;okn nsuk ;kn j[ksaA

QksjSaflDl ¼vijk/kksa dh tk¡p dk foKku½ esa 
efD[k;k¡ % thfor ls ysdj e`r rd] Qwyksa ls 
ysdj yk'kksa rd ij tc efD[k;k¡ vius fy, 
iks"k.k ryk'krh gSa] rks os nwljs thoksa dks vçR;{k 
lgk;rk igq¡pkrh gSaA vijk/kksa dh tk¡p&iM+rky 
djus esa efD[k;k¡ euq";ksa dh enn djrh gSa vkSj 
os QksjSafld dhVfoKkfu;ksa dh ,d ilUnhnk tho 
gksrh gSaA

Cyks efD[k;k¡ dsoy ijkx.k djus okyh gh ugha 
gksrha( i'kqvksa ds fo?kfVr gksrs] lM+rs gq, inkFkZ 
ds çfr mudk tcnZLr yxko mUgsa e`r nsgksa dh 
vksj vkdf"kZr djrk gSA okLro esa fdlh e`R;q 

,d fet 

LFky ij igq¡pus okyh os igyh tho gksrh gSa! 
mudh xU/k dh bfUæ; bruh rhoz gksrh gS fd 
tkfgj rkSj ij ,d Cyks eD[kh 16 fdyksehVj nwj 
ls ejs gq, 'kjhj dks lw¡?k ldrh gS! bl ifjokj 
ds lnL; fofHkUu ukeksa ls tkus tkrs gSa & 
Cywc‚Vy] xzhuc‚Vy vkfnA os vklkuh ls igpkuh 
tk ldrh gSa & os vke ?kjsyw eD[kh ds ,d cM+s 
çfr:i tSlh fn[krh gSaA dksbZ iwN ldrk gS fd 
os e`r nsgksa dh vksj D;ksa f[kaph pyh vkrh gSa\ 
Cyks efD[k;k¡ viuh lUrkuksa ds fy, ,d Hkkstu 
lzksr dh rjg e`r nsgksa dks ns[krh gSaA os yk'kksa 
ds fNæksa esa vius v.Ms nsrh gSa vkSj 24 ?k.Vs ds 
Hkhrj mu v.Mksa esa ls eSxV ¼NksVh efD[k;ksa tSls 
dhM+s½ fudy vkrs gSaA ljdksQsfxMs ifjokj dh 
¶yS'k ¶ykbt ¼ekal dh efD[k;k¡½ 'koksa ds Åij 
lh/ks thfor lUrkuksa dks tUe nsrh gSa! muds ,sls 
vkpj.k ls gesa dSls enn feyrh gS\ ,d Cyks 
eD[kh dk thou bfrgkl Hkyh&Hkk¡fr ntZ fd;k 
gqvk gksrk gS vkSj og mu e`r nsgksa ds iksLVekVZe 
ds nkSjku] ftUgksaus bu efD[k;ksa dks vkdf"kZr 
fd;k] cgqr lh tkudkfj;k¡ çnku djrk gSA

¶yS'k ¶ykbZ

iksLVekVZe ds nkSjku egÙoiw.kZ tkudkjh çnku 
djus esa efD[k;ksa dh dqN vU; çtkfr;k¡ Hkh 
leku :i ls mi;ksxh gksrh gSa & tSls fd CySd 
lksYtj ¶ykbZ] d‚fQu ¶ykbZ] CySd LdSosatj 
¶ykbZ] eflMs ifjokj dh gkbMªksVh çtkfr 
dh lnL; efD[k;k¡ rFkk gEicSDM ¶ykbt 
¼dwcM+okyh efD[k;k¡½A 
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mudh çnku dh xbZ lsokvksa dk nk;jk ;g irk 
djus fd D;k yk'k dks vijk/k ds ewy LFkku ls 
gVk;k x;k gS ls ysdj VksfDldksyksth ¼tgj 
foKku½ vkSj dbZ ekeyksa esa ekSr ds le; dk  
fu/kkZj.k djus rd esa Hkh gksrk gSA

phu ds ,d vijk/k [kksth lax Rtw dh 1247 
bZloh esa fy[kh xbZ fdrkc Þn okf'kax vos v‚Q 
jksax ¼vijk/k dks /kksdj fNikuk½ß vijk/kksa dh 
tk¡p&iM+rky esa efD[k;ksa dh Hkwfedk ds ckjs esa 
igyk fyf[kr nLrkost gSA vijk/kksa dh tk¡p 
ds dhVfoKku dh uhao j[kus okyh ;g igyh 
fdrkc gSA phu ds ,d xk¡o esa ,d gR;k gksrh 
gS vkSj e`r O;fä dk 'ko cqjh rjg dVk gqvk 
ik;k tkrk gSA viuh tk¡p esa dksbZ çxfr u gksrh 
ns[kdj tk¡pdrkZ lHkh xk¡o okyksa dks vius g¡fl, 
ykus dks dgrk gS vkSj mUgsa vius lkeus tehu 
ij j[kokrk gSA tYnh gh ,d g¡fl, ij efD[k;ksa 
dk >q¡M e¡Mjkus yxrk gSA ml g¡fl, ds ekfyd 
us mls vPNh rjg ls /kks;k ugha Fkk vkSj efD[k;k¡ 
[kwu dh xU/k ls vkdf"kZr gks xbZ FkhaA mldk 
ekfyd vijk/k djuk Lohdkj dj ysrk gSA 
bl rjg vijk/kksa dks lqy>kus esa efD[k;ksa dk 
bLrseky 'kq: gqvkA

;fn vki v¡xzsth ds Vh-oh- /kkjkokfgd ÞcksUlß dks 
ilUn djrs gSa] rks fuf'pr gh vki mlds ik= 
tSd g‚ftUl] tks ,d QksjSafld dhVfoKkuh rFkk 
thofoKkuh gS] ds dke ds ek/;e ls QksjSafld 
dhVfoKku dh ckjhfd;ksa ls igys ls gh ifjfpr 
gksaxsA

efD[k;ksa dh enn ls lqy>k, x, vijk/kksa ds 
vusd vU; mnkgj.k Hkh miyC/k gSaA

dhV fu;a=d ,tsUVksa ¼vfHkdrkZvksa½ ds :i esa 
efD[k;k¡ % [ksrh ij 'kks/k djus okys vkSj [ksrh 
djus okys fdlku] QkbVksQsxl dhVksa dh 
jksdFkke djus esa efD[k;ksa ds }kjk çnku dh 
tkus okyh lsokvksa dh xokgh nsaxsA bu Hkwfedkvksa 
esa enn djus okyh cgqr&lh efD[k;k¡ gksrh gSa] 
ijUrq muesa ls esjh ilUnhnk dqN efD[k;ksa dk 
o.kZu uhps fd;k x;k gSA

eSa mUgsa tq,y ¼jRu½ efD[k;k¡ dgrh gw¡] u fd 
yEcs&iSjksa okyh efD[k;k¡ tSlk fd mUgsa vkerkSj 
ij dgk tkrk gSA mudk ;g vf/kd çpfyr 
uke mudh yEch Vk¡xksa dh vksj b'kkjk djrk gS] 
tks MksfydksiksfMMs ifjokj dh efD[k;ksa dh ,d 
Li"V fn[kkbZ nsus okyh fo'ks"krk gksrh gSA tq,y 
¶ykbt Njgjh vkSj uktqd NksVh efD[k;k¡ gksrh 
gSa] ftuds lqUnj jax gksrs gSaA os T;knkrj /kkrq 
tSlh ped okyh uhyh] gjh vkSj lqugjh gksrh gSa] 
ij i;kZoj.k dh –f"V ls egÙoiw.kZ bu efD[k;ksa 
esa ls dqN dk jax Qhdk flysVh Hkh gksrk gSA 
;s cgqr dqN pyus ds fy, iSjksa esa c¡/ks ck¡l 
¼fLVYV~l½ tSlh bruh fof'k"V fn[krh gSa fd os 
vkidh utjksa ls pwd ugha ldrhaA mudk 'kjhj 
Njgjk gksrk gSa] vk¡[ksa cgqr mHkjh gqbZ gksrh gSa 
vkSj mudh [kkl igpku mudh yEch Vk¡xsa gksrh 
gSaA bl çtkfr ds uj viuh Vk¡xksa dk çn'kZu 
eknk efD[k;ksa dks fj>kus ds fy, djrs gSa] tks 
fd yxrk gS fd euq";ksa dh çtkfr ds fcydqy 
foijhr gS! 'kkunkj djrc vkSj ladsr ujksa ds 
ç.k; O;ogkj dh [kkfl;r gksrs gSaA buesa ls 
vusd efD[k;k¡ mM+ku ds nkSjku lekxe djrh gSa] 
tks fd cgqr Fkdkus okyk gksrk gSA blfy, uj 
dHkh&dHkh ,d ,slh lajpuk n'kkZus ds }kjk Hkze 
fufeZr djrs gSa ftlesa eknk efD[k;ksa dks yxrk 
gS fd mudk lekxe mM+ku esa gks jgk gSA tcfd 
okLro esa os Nyh xbZ gksrh gSaA

vf/kdka'k ifjos'kksa esa ikbZ tkus okyh tq,y 
efD[k;k¡ ijHk{kh gksrh gSa vkSj os fcuk jh<+ 
okys fofHkUu çdkj ds dhVksa dks [kkrh gSa & 
tSls fd ,sfQM~l] fFkzIl] LikbMj ekbV~l rFkk 
dksySEcksyUl vkfnA okLro esa Mksfydksil dh 
,d [kkl çtkfr ePNjksa ds ykokZ dks [kkrh gS! 
dqN çtkfr;k¡ esgrj tSlh lQkbZ djus okyh Hkh 
gksrh gSaA ;s cgqr papy gksrh gSa] blfy, mudk 
fujh{k.k djus ds fy, O;fä dks ,dne fLFkj 
vkSj pqi jguk iM+rk gSA

yxHkx ,d&ls dke djus okys flikgh ¼lksYtlZ½ 
vkSj Mkdw ¼j‚clZ½ rks dsoy dhVksa dh nqfu;k 
esa gks ldrs gSa! lksYtj efD[k;k¡ LVªSf'k;ksekbMs 
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ifjokj dh lnL; gksrh gSa] tcfd j‚cj efD[k;k¡ 
,sflfyMs ifjokj dh gksrh gSaA efD[k;ksa ds lalkj 
esa lksYtj efD[k;ksa dh rqyuk esa] j‚cj efD[k;k¡ 
T;knk ckj dhVksa ij geyk djds mUgsa idM+rh 
gSaA lksYtj efD[k;ksa dh lsok,¡ dbZ rjg dh 
gksrh gSa ftuesa dqN ijHk{kh dke Hkh 'kkfey  
jgrs gSaA

efD[k;ksa ds lalkj esa j‚cj efD[k;ksa dk ifjokj 
lcls vf/kd ijHk{kh lewg gksrk gS vkSj os dsoy 
dhVksa dk gh Hkkstu djrh gSaA mudk uke lpeqp 
esa muds vkpj.k dks fu:fir djrk gSA os 
vkØked f'kdkjh gksrh gaS] vius f'kdkj ij ?kkr 
yxkdj geyk djrh gSa vkSj etcwr 'kjhj jpuk 
ds lkFk rkdroj ekalisf'k;ksa okyh gksrh gSa tks 
mUgsa dhVksa dks mM+ku esa gh idM+ ysus esa enn 
djrh gSa! flj ij çeq[krk ls mHkjh mudh vk¡[kksa 
ds chp esa [kM+s] dM+s ckyksa ds ew¡N tSls xqPNs dh 
otg ls os fn[kus esa Hkh Mkdqvksa tSlh gksrh gSaA 
okLro esa muds bu dM+s ckyksa dks crkus ds fy, 

mi;ksx fd;k x;k 'kCn ^felVSDl*  
ml xzhd 'kCn ls fudyk gS ftldk vFkZ 
^ew¡N* ;k ^Åij dk vksaB* gksrk gSA oSls rks ;s 
lkoZHkkSfed efD[k;k¡ lkjs lalkj Hkj esa QSyh 
gqbZ gSa] ijUrq os Å".kdfVca/kh; ¼VªkWfidy½] rFkk 
mi&Å".kdfVca/kh; ¼lcVªkWfidy½ {ks=ksa esa vke 
gksrh gSa rFkk lw[ks vkSj /kwi okys catj ;k  
v/kZ&catj bykdksa esa cgqrk;r esa gksrh gSaA

j‚cj efD[k;ksa dks cgqr vklkuh ls igpkuk tk 
ldrk gSA muds yEcs Njgjs 'kjhj esa muds 
isV dh uksd muds cUn ia[kksa ds ihNs fn[krh 
gSA mudh felVSDl dks igpkuus esa Hkwy gksuk 
eqf'dy gS A mudk flj rFkk xyk ckyksa okyk 
gksrk gSA muds yEcs <yok¡ isV ds lkFk muds 
pedhys jaxksa ¼dkyk] flysVh] yky ;k ihyk½ dh 
lajpukvksa ds dkj.k mUgsa vDlj Hkwy ls rrS;k 
le> fy;k tkrk gSA muesa ls dqN vius etcwr 
vkSj ckyksa okys 'kjhjksa ds lkFk e/kqefD[k;ksa 
dh udy djrh gSa] tcfd vU; ftudk 'kjhj 
nqcyk&iryk] ykspokyk gksrk gS] MSelsy¶ykbt 
dh udy djrh gSaA tSlk fd vki ns[k ldrs 
gSa] ;s efD[k;k¡ Hks"k cnyus dh dyk esa Hkh ikjaxr 
gksrh gSaA muds cSBus dk fBdkuk Hkh fdlh 
ifjos'k esa bu efD[k;ksa dks igpkuus dk ,d 
vkSj rjhdk gksrk gSA j‚cj efD[k;ksa dks f'kdkj 
dk bartkj djrs gq, fdlh ikS/ks ds lcls Å¡ps 
Nksj ij cSBuk ilUn gSA idM+s x, f'kdkj dks 
pqHkksdj muds Hkhrj j‚cj viuh ykj NksM+rh gSa 
ftlesa tgjhys U;wjksVksfDld rFkk çksfV;ksfyfVd 
,Utkbe gksrs gSa tks mUgsa ekj Mkyrs gSaA o;Ld 
rFkk cPps] nksuksa rjg dh j‚cj efD[k;k¡ cgqr 
çdkj ds dhVksa dks [kkrh gaS] bl rjg os fdlh 
Hkh bykds dh dhV vkcknh dks fu;af=r j[kus dk 
egÙoiw.kZ i;kZoj.kh; dk;Z djrh gSaA

lksYtj efD[k;ksa dh vknrksa vkSj mudh [kkus dh 
ilUnhnk phtksa esa cgqr fofo/krk gksrh gS] ysfdu 
os eq[; :i ls vius ia[kksa dh ulksa dh vuks[kh 
lajpuk ls igpkuh tkrh gSaA dqN lksYtj 
efD[k;k¡ ijkx.k djus okyh gksrh gSa] dqN  
vijk/kksa dh tk¡p esa enn djrh gSa] dqN 

Vk¡xksa okyh eD[kh

yEch Vkaxksa okyh efD[k;k¡
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vU; dpjs&dwM+s dh dEiksLV [kkn cukus esa 
ennxkj gksrh gSa] tcfd dqN ijHk{kh gksrh gSaA 
pednkj jaxksa okyh lksYtj efD[k;k¡] rrS;ksa vkSj 
e/kqefD[k;ksa tSlh fn[krh gSaA lksYtj efD[k;k¡ 
lSçksQsxl] ek;ksQsxl ;k ijHk{kh gks ldrh gSa 

lksYtj eD[kh

lekxe djrh j‚cj efD[k;k¡

gjh lksYtj eD[kh

vkSj os lkekU;r;k ikuh okys ifjos'kksa ds ikl 
ikbZ tkrh gSa D;ksafd muesa muds ykokZ fodflr 
gksrs gSaA bu efD[k;ksa ij cgqr T;knk 'kks/k 
ugha gqvk gS] flok; gesZf'k;k bY;wlSal ds] ftls 
vkerkSj ij dkyh lksYtj eD[kh dgk tkrk gSA 
vkxs ge bl eD[kh ij fQj ls xkSj djsaxsA

dEiksLV ¼dwM+k [kkn½ cukus esa efD[k;k¡ % CySd 
lksYtj ¶ykbZ] gesZf'k;k bY;wlSal dk vc vusd 
ns'kksa esa dpjs dks lM+kdj dEiksLV [kkn cukus esa 
foLr`r :i ls bLrseky fd;k tk jgk gSA ijUrq 
Hkkjr esa vHkh bl çfØ;k dk O;kid mi;ksx ugha 
gks jgk gSaA ;g izfØ;k dsoy iq.ks esa dqN  
'kks/kdrkZvksa }kjk vey esa ykbZ tk jgh gSA

NksVh lksYtj eD[kh
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esjs ?kj ds fiNokM+s ds vk¡xu esa cus dEiksLV ds 
xM~<s esa dkyh lksYtj efD[k;k¡ gSaA ;gk¡ muesa ls 
,d dh rLohj nh xbZ gS tks vU; tho:iksa ds 
vykok dpjs dks Hkh fo?kfVr djus esa enn dj 
jgh gSA

oSKkfud 'kks/k esa efD[k;k¡ % ÝwV ¶ykbt ¼Qyksa 
dh efD[k;k¡½ dk gekjh ç;ksx'kkykvksa esa mi;ksx 
gksrs gq, vc dbZ n'kd chr pqds gSaA thu 
¼vkuqokaf'kd bdkbZ½ dh fØ;kvksa rFkk fojklr dh 
ç.kkfy;ksa dks le>us ds gekjs ç;klksa esa os vHkh 
Hkh ,d tkuh&ekuh vkSj foLr`r :i ls ntZ dh 
xbZ Hkwfedk fuHkkrh tk jgh gSaA

Øsu eD[kh

dkyh lksYtj eD[kh

ij dqN vU; çdkj ds ç;ksxksa esa efD[k;ksa 
dh Hkwfedk ds ckjs esa de gh tkuk tkrk gSA 
mnkgj.k ds fy,] 2007 esa gkoZMZ ;wfuoflZVh esa 
dqN 'kks/kdrkZvksa us ,d jkscksfVd ¶ykbZ ¼jkscksV 
tSlh e'khuh eD[kh½ cukbZA 60 feyhxzke Hkkj 
vkSj 3 lsaVhehVj ia[k&foLrkj okyh bl ltho 
fn[kus okyh eD[kh dks ,d okLrfod eD[kh dh 
gypyksa dh udy djus okys çfr:i dh rjg 
fufeZr fd;k x;kA vR;Ur irys dkcZu rUrq ls 
cuh bl jkscksfVd eD[kh dh ia[k QM+QM+kus dh 
nj 110 ckj çfr lsds.M gSA mM+us okys ,sls 
dhVksa dks fufeZr djus dk ;g igyk ç;kl gS 
ftuesa lSallZ ¼lwpuk xzg.k djus okys laosnd½ 
yxs gksus ls os tklwlh dk dke dj ldrs gSaA 
,slk yxrk gS fd tYnh gh ^¶ykbZ v‚u n o‚y 
¼nhokj ij cSBh eD[kh & xqIr tklwl½*] flQZ ,d 
cf<+;k eqgkojk u gksdj] gdhdr cu tk,xhA 
lsuk dh ç;ksx'kkykvksa us bu eD[kh tklwlksa esa 
fuf'pr :i ls cgqr fnypLih fn[kkbZ gSA

efD[k;k¡ rFkk feV~Vh dh mitkÅ rkdr % ,d 
T;knk cM+s vkdkj ds ePNj dh dYiuk djsa 
& fViqfyMs ifjokj dh Øsu ¶ykbZ ;k fViqfyM 
¶ykbZ oSlh gh fn[krh gSA ysfdu mudh lekurk 
'kDy&lwjr ij gh lekIr gks tkrh gSA ;s lq'khy 
efD[k;k¡ u dsoy dkVrh ugha gSa] cfYd mudh 
o;Ld lnL; Hkkstu gh ugha djrha! o;Ld 
efD[k;k¡ yxHkx 10 ls 15 fnu rd gh thfor 
jgrh gSaA eknk efD[k;k¡ muds I;wik ls ifjiDo 
vksok ¼v.Mk.kq½ ysdj fudyrh gSaA os lekxe 
ds fy, viuk lkFkh [kkstrh gSa vkSj fQj tYnh 
gh ue tehu ij] ;k dHkh&dHkh ikuh dh lrg 
ij] vius v.Ms nsrh gSaA tc os Hkkstu djrh gSa 
rks muds ykokZ tSfod inkFkZ dks fo?kfVr djus 
esa enn djrs gSa vkSj feV~Vh esa lw{e&thok.kqvksa 
¼ekbØksfc;y½ dh xfrfof/k dks c<+krs gSaA blfy, 
os feV~Vh ds i;kZoj.k ra= esa cgqr mi;ksxh gksrs 
gSa vkSj viuh xfrfof/k;ksa ls feV~Vh dh mitkÅ 
rkdr dks cuk, j[krs gSaA

mUgsa muds Njgjs] yEcs 'kjhjksa vkSj iSjksa ds dkj.k 
cgqr vklkuh ls igpkuk tkrk gSA mudh Vk¡xsa 
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fo'ks"k :i ls yEch gksrh gSaA gkyk¡fd os  
lkjs lalkj esa ikbZ tkrh gSa] ijUrq mudh  
fofo/krk m".kdfVca/kksa esa lcls T;knk gksrh gSA 
pw¡fd os vklkuh ls çdk'k dh vksj vkdf"kZr gksrh 
gSa] blfy, vki vDlj mUgsa Vk¡xsa QSyk, nhokj 
dks idM+s gq, ns[k ldrs gSaA ;fn vki lqcg 
?kweus tkrs gSa rks mUgsa ifÙk;ksa ij vkjke djrs gq, 
ns[kk tk ldrk gSA fnypLi ckr ;g gS fd Øsu 
efD[k;ksa dks vDlj mruh gh vklkuh ls pyrs 
gq, ns[kk tk ldrk gS ftruk fd mM+rs gq, ns[kk 
tkrk gSA

foKku d{kkvksa esa efD[k;k¡
blesa dksbZ lUnsg ugha fd ftl eD[kh ls 
fo|kfFkZ;ksa dk muds ikBksa esa lcls T;knk lkeuk 
gksrk jgsxk] og ?kjsyw eD[kh gSA blfy, D;ksa u 
mlds eq¡g ds vaxksa ds ckjs esa i<+kus ds fy, ,d 
fHkUu rjhds dks bLrseky djds mls jkspd cuk 
fn;k tk,\ eq¡g ds vax Hkkstu djus ds fy, 
gksrs gSa vkSj muds ckjs esa lh[kus dk blls csgrj 
rjhdk vkSj D;k gks ldrk gS fd fdlh eD[kh 
dks okLro esa Hkkstu djrs gq, ns[kk tk,A

;g ge dSls dj ldrs gSa\ bldh 'kq#vkr djus 
ds fy, gesa ,d thfor eD[kh dh t:jr gksxhA 
ysfdu ,d NksVh eD[kh ls dqN djok ikuk 
dkQh frdM+e okyk dke gks ldrk gS! ysfdu 
FkksM+s vH;kl ds ckn] vki ;g vPNs ls dj 
ldsaxsA bldk ftØ djuk mfpr gksxk fd blesa 
dkQh le; vkSj vH;kl dh t:jr gksrh gS] 
ij mls djuk cgqr lkFkZd gksrk gSA eSa vkidks 
fo'okl fnykrh gw¡ fd ,slh xfrfof/k;ksa ds ek/;e 
ls ;g tkuus ds vykok fd ,d eD[kh dSls 
vius Hkkstu dk lqjkx ikdj mls [kkstrh gS vkSj 
fQj dSls mls [kkrh gS vkSj Hkh cgqr dqN lh[kk 
tkrk gSA mnkgj.k ds fy,] ;g tk¡p&iM+rky 
n'kkZ,xh fd efD[k;k¡ vius iSjksa ls Lokn  
p[krh gSa!

fdlh T;knk id pqds dsys ;k vke dks dgha j[k 
nhft,A cgqr tYnh vki ns[ksaxs fd dbZ ?kjsyw 

efD[k;k¡ vkdj mu ij cSB tkrh gSaA ,d NksVh 
pk; dh NUuh ;k ue diM+s ls muesa ls dqN dks 
idM+ yhft, vkSj mUgsa ,d lw[ks ikjn'khZ tkj esa 
cUn djds j[k yhft,A

vxys dqN pj.k eqf“dy Hkjs gSaA rhu dk¡p dh 
LykbMsa ysaA mu ij la[;k 1] 2 rFkk 3 fy[k nsaA 
vc 1 vkSj 2 ij ikuh dh dqN cw¡nsa Vidk,¡ vkSj 
3 ij 'kDdj ds ?kksy dh dqN cw¡nsa MkysaA

blds ckn dk dke cgqr rsth ls djuk gksxkA 
viuh rtZuh ij dqN QSohdksy ¼/;ku j[ksa fd 
QSohfDod ugha½ pqiM+ ysa] fQj cUn efD[k;ksa okys 
tkj dk <Ddu [kksysa vkSj rtZuh ls lcls ikl 
okyh eD[kh dh Nkrh ¼FkksjSDl½ dks Nq,¡A eD[kh 
vkidh m¡xyh ij fpid tk,xhA viuh m¡xfy;ksa 
ls mls ujeh ls bl rjg idM+sa fd mlds nksuksa 
ia[k mldh ihB ij cUn cus jgsaA fpUrk u djsa 
& ç;ksx ds vUr esa] vki viuh rtZuh dks ikuh 
esa /kksdj eD[kh dks NqVdkjk ns ldrs gSaA eD[kh 
dqN le; rd xhyh jgsxh ¼vki mls gYds gkFk 
ls ,d lw[ks diM+s ls Nwdj lq[kk ldrs gSa½] 
ysfdu tYnh gh og [kqn dks lq[kk ysxh vkSj 
mM+ tk,xhA

m¡xyh ls fpidh gqbZ eD[kh vius cUnh gksus ds 
dkj.k ijs'kku gksxhA tc vki mls /khjs ls uhps 
ykdj LykbM 1 ij ds ikuh ds ikl yk,¡xs] rks 
vki okLro esa mldh lw¡M+ dks ikuh ihus ds fy, 
flj ls ckgj vkrs gq, ns[ksaxsA tc og ikuh ihuk 
lekIr dj ns] rc mls LykbM 1 ls gVkdj] 
LykbM 2 ij dh ikuh dh cw¡nksa ds ikl bl rjg 
ys tk,¡ fd mlds iSj ikuh dks Nq,¡A D;k vc 
vkidks mldh lw¡M+ uhps vkrh gqbZ fn[krh gS\ 

vc blh çfØ;k dks LykbM 3 ds lkFk nksgjk,¡A 
vki ns[ksaxs fd tSls gh eD[kh ds iSj 'kDdj ds 
?kksy dks Nwrs gSa] oSls gh mldh lw¡M+ mls ihus 
ds fy, fudy vkrh gSA vki vc vyx&vyx 
rjg ds [kk| inkFkksaZ ds lkFk bls vktek ldrs 
gSa vkSj eD[kh dh ilUnhnk [kkus dh phtksa] ;k 
mls fdruk [kkus dh t:jr gksrh gS] vkfn tSlh 
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ckrksa dh tk¡p&iM+rky dj ldrs gSaA ,d dhV 
dks [kkrs gq, ns[kuk d{kk esa lh[kus dk lfØ; 
okrkoj.k fufeZr dj nsrk gS] ftlds ckn fQj 
lw{en'khZ esa uhps ns[kh tkus okyh 'kkjhfjd jpuk 
dk v/;;u fd;k tk ldrk gSA

fu"d"kZ
;g gekjs ekuoh; ifjos'kksa esa vkerkSj ij ikbZ 
tkus okyh dqN ,slh efD[k;ksa ds ifjokjksa dk 
dsoy NksVk&lk ifjp; gS] tks igpkuh tk ldus 
ds fy, i;kZIr cM+h gksrh gSaA ;g ns[krs gq, fd 
lalkj esa efD[k;ksa dh 1]60]000 ls Hkh vf/kd 
çtkfr;k¡ gSa vkSj muesa ubZ çtkfr;k¡ tqM+rh tkrh 
gSa] esjk eu dfo v‚xMSu uS'k dh bu iafä;ksa ls 
lger gksrk gS fd

bZ'oj us vius foosd ls

eD[kh dks cuk;k

vkSj ,slk D;ksa fd;k

;g gesa crkuk Hkwy x;kA
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building	flying	insects	that	can	be	mounted	with	
sensors,	to	function	as	spies.	‘Fly	on	the	wall’	will	
soon	become	a	reality,	and	not	just	be	a	fancy	
idiom,	or	so	it	seems.	Army	laboratories	have	
definitely	shown	a	great	interest	in	these	fly	spies.	

F.	Flies	and	Soil	Fertility:	Imagine	an	oversized	
mosquito	-	that	is	what	a	Crane	fly	or	Tipulid	fly,	
belonging	to	the	family	Tipulidae,	looks	like.	But,	
the	similarity	ends	with	their	appearance.	These	
gentle	flies	not	only	do	not	bite;	adults	do	not	feed	
at	all!	Adult	flies	live	for	about	10	to	15	days.	
Females	emerge	from	their	pupa	with	mature	ova.	
They	seek	out	mates,	and	soon	after,	lay	their	eggs	
on	moist	soil,	or	sometimes,	on	the	surface	of	
water.	As	they	feed,	their	larvae	help	decompose	
organic	matter,	and	increase	microbial	activity	in	
the	soil.	They	are,	therefore,	very	useful	in	a	soil	
ecosystem,	keeping	the	soil	fertile	through	
their	activities.	

They	are	very	easily	recognized	by	their	slender	
elongated	bodies	and	legs.	Their	legs,	especially,	
are	quite	long.	Although	they	are	found	
worldwide,	their	diversity	is	greatest	in	the	
tropics.	Easily	attracted	to	light,	you	can	see	them	
clinging	to	the	walls	with	their	long	legs	spread	
out.	Or	if	you	are	out	for	a	walk	in	the	morning,	
they	can	be	seen	resting	on	leaves.	Interestingly,	
crane	flies	can	often	be	seen	walking	as	easily	
as	flying!	

Flies	in	Science	Classrooms

The	housefly,	no	doubt,	will	continue	to	be	the	one	
that	students	will	encounter	most	often	in	their	
lessons.	Why	not	make	it	interesting	to	teach	a	
lesson	on	the	mouth	parts	of	a	fly	in	a	different	
way?	Mouth	parts	are	for	feeding,	and	what	better	
way	to	learn	about	them	than	to	actually	see	a	
fly	feeding.

How	does	one	do	this?	To	begin	with,	one	would,	
of	course,	need	a	live	fly.	And,	manipulating	a	
small	fly	can	be	a	tricky	affair!	But	with	a	little	bit	
of	practice,	you	should	be	fine!	It’s	only	fair	to	
mention	that	this	investigation	calls	for	a	lot	of	
patience	and	time,	but	is	well	worth	the	time	
spent	in	doing	it,	for	I	assure	you	that	a	lot	more	
than	how	a	fly	detects	or	feeds	is	learnt	through	
such	activities.	For	example,	this	investigation	will	
show	that	flies	taste	with	their	feet!

Leave	some	overripe	banana	or	a	mango	around,	
and	very	soon	you	will	see	many	houseflies	
paying	them	a	visit.	Use	a	small	tea	strainer	or	a	
moist	cloth	to	trap	a	few	of	these	flies,	and	store	

them	inside	a	dry	transparent	jar.	Do	not	keep	too	
many	of	them	inside	one	jar.	

The	next	few	steps	are	the	tricky	ones.	Take	three	
glass	slides,	and	number	them	1,	2	and	3.	Put	a	
few	drops	of	water	on	1	and,	2,	and	sugar	
solution	on	3.	

The	step	following	this	has	to	be	done	very	
quickly.	Smear	some	Fevicol	(not	Feviquick,	
please	note)	on	your	fore	finger,	open	the	jar	with	
the	trapped	flies,	and	touch	the	thorax	of	the	
nearest	fly	with	your	forefinger.	The	fly	will	get	
stuck	to	your	finger.	Hold	it	gently	with	your	
fingers	in	such	a	way	that	both	its	wings	remain	
folded	on	its	back.	Don’t	worry	-	at	the	end	of	this	
experiment,	you	can	release	the	fly	by	washing	
your	forefinger	in	water.	The	fly	will	be	wet	for	
some	time	(you	can	gently	dab	it	dry	with	a	cloth),	
but	will	soon	dry	itself	out,	and	fly.

The	fly	will	be	stressed	because	of	its	captivity.	
When	you	gently	lower	it	close	to	the	water-drop	
on	slide	1,	you	can	actually	see	its	proboscis	pop	
out	of	its	head	to	drink	water.	When	it	has	finished	
drinking	water,	take	it	off	from	slide	one,	and	now	
lower	it	onto	the	water	drop	in	slide	two	in	such	a	
way	that	its	feet	touch	the	water.	Do	you	see	the	
proboscis	coming	down?

Now,	repeat	the	same	with	slide	three,	and	you	
will	see	that	as	soon	as	its	legs	touch	the	sugar	
solution,	out	pops	the	fly’s	proboscis	to	feed	on	
the	sugar	solution.	You	may	now	try	different	
kinds	of	food,	and	investigate	the	fly’s	feeding	
preferences	or	how	much	it	needs	to	feed	on,	etc.	
Seeing	an	insect	feed	creates	an	active	learning	
atmosphere	in	the	classroom,	which	can	then	be	
followed	up	with	anatomical	details	under	
the	microscope.

Conclusion

This	is	but	a	small	introduction	to	a	few	families	of	
flies	that	may	be	found	more	commonly	in	our	
human	environments,	and	are	big	enough	to	be	
recognised.	More	than	1,60,000	species	of	flies,	
and	still	counting	-	makes	me	agree	with	Nash,	
when	he	says:	

God	in	his	wisdom
Made	the	fly
And	then	forgot
To	tell	us	why

																							–Ogden	Nash
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building	flying	insects	that	can	be	mounted	with	
sensors,	to	function	as	spies.	‘Fly	on	the	wall’	will	
soon	become	a	reality,	and	not	just	be	a	fancy	
idiom,	or	so	it	seems.	Army	laboratories	have	
definitely	shown	a	great	interest	in	these	fly	spies.	

F.	Flies	and	Soil	Fertility:	Imagine	an	oversized	
mosquito	-	that	is	what	a	Crane	fly	or	Tipulid	fly,	
belonging	to	the	family	Tipulidae,	looks	like.	But,	
the	similarity	ends	with	their	appearance.	These	
gentle	flies	not	only	do	not	bite;	adults	do	not	feed	
at	all!	Adult	flies	live	for	about	10	to	15	days.	
Females	emerge	from	their	pupa	with	mature	ova.	
They	seek	out	mates,	and	soon	after,	lay	their	eggs	
on	moist	soil,	or	sometimes,	on	the	surface	of	
water.	As	they	feed,	their	larvae	help	decompose	
organic	matter,	and	increase	microbial	activity	in	
the	soil.	They	are,	therefore,	very	useful	in	a	soil	
ecosystem,	keeping	the	soil	fertile	through	
their	activities.	

They	are	very	easily	recognized	by	their	slender	
elongated	bodies	and	legs.	Their	legs,	especially,	
are	quite	long.	Although	they	are	found	
worldwide,	their	diversity	is	greatest	in	the	
tropics.	Easily	attracted	to	light,	you	can	see	them	
clinging	to	the	walls	with	their	long	legs	spread	
out.	Or	if	you	are	out	for	a	walk	in	the	morning,	
they	can	be	seen	resting	on	leaves.	Interestingly,	
crane	flies	can	often	be	seen	walking	as	easily	
as	flying!	

Flies	in	Science	Classrooms

The	housefly,	no	doubt,	will	continue	to	be	the	one	
that	students	will	encounter	most	often	in	their	
lessons.	Why	not	make	it	interesting	to	teach	a	
lesson	on	the	mouth	parts	of	a	fly	in	a	different	
way?	Mouth	parts	are	for	feeding,	and	what	better	
way	to	learn	about	them	than	to	actually	see	a	
fly	feeding.

How	does	one	do	this?	To	begin	with,	one	would,	
of	course,	need	a	live	fly.	And,	manipulating	a	
small	fly	can	be	a	tricky	affair!	But	with	a	little	bit	
of	practice,	you	should	be	fine!	It’s	only	fair	to	
mention	that	this	investigation	calls	for	a	lot	of	
patience	and	time,	but	is	well	worth	the	time	
spent	in	doing	it,	for	I	assure	you	that	a	lot	more	
than	how	a	fly	detects	or	feeds	is	learnt	through	
such	activities.	For	example,	this	investigation	will	
show	that	flies	taste	with	their	feet!

Leave	some	overripe	banana	or	a	mango	around,	
and	very	soon	you	will	see	many	houseflies	
paying	them	a	visit.	Use	a	small	tea	strainer	or	a	
moist	cloth	to	trap	a	few	of	these	flies,	and	store	

them	inside	a	dry	transparent	jar.	Do	not	keep	too	
many	of	them	inside	one	jar.	

The	next	few	steps	are	the	tricky	ones.	Take	three	
glass	slides,	and	number	them	1,	2	and	3.	Put	a	
few	drops	of	water	on	1	and,	2,	and	sugar	
solution	on	3.	

The	step	following	this	has	to	be	done	very	
quickly.	Smear	some	Fevicol	(not	Feviquick,	
please	note)	on	your	fore	finger,	open	the	jar	with	
the	trapped	flies,	and	touch	the	thorax	of	the	
nearest	fly	with	your	forefinger.	The	fly	will	get	
stuck	to	your	finger.	Hold	it	gently	with	your	
fingers	in	such	a	way	that	both	its	wings	remain	
folded	on	its	back.	Don’t	worry	-	at	the	end	of	this	
experiment,	you	can	release	the	fly	by	washing	
your	forefinger	in	water.	The	fly	will	be	wet	for	
some	time	(you	can	gently	dab	it	dry	with	a	cloth),	
but	will	soon	dry	itself	out,	and	fly.

The	fly	will	be	stressed	because	of	its	captivity.	
When	you	gently	lower	it	close	to	the	water-drop	
on	slide	1,	you	can	actually	see	its	proboscis	pop	
out	of	its	head	to	drink	water.	When	it	has	finished	
drinking	water,	take	it	off	from	slide	one,	and	now	
lower	it	onto	the	water	drop	in	slide	two	in	such	a	
way	that	its	feet	touch	the	water.	Do	you	see	the	
proboscis	coming	down?

Now,	repeat	the	same	with	slide	three,	and	you	
will	see	that	as	soon	as	its	legs	touch	the	sugar	
solution,	out	pops	the	fly’s	proboscis	to	feed	on	
the	sugar	solution.	You	may	now	try	different	
kinds	of	food,	and	investigate	the	fly’s	feeding	
preferences	or	how	much	it	needs	to	feed	on,	etc.	
Seeing	an	insect	feed	creates	an	active	learning	
atmosphere	in	the	classroom,	which	can	then	be	
followed	up	with	anatomical	details	under	
the	microscope.

Conclusion

This	is	but	a	small	introduction	to	a	few	families	of	
flies	that	may	be	found	more	commonly	in	our	
human	environments,	and	are	big	enough	to	be	
recognised.	More	than	1,60,000	species	of	flies,	
and	still	counting	-	makes	me	agree	with	Nash,	
when	he	says:	

God	in	his	wisdom
Made	the	fly
And	then	forgot
To	tell	us	why

																							–Ogden	Nash
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Foh dh gkyr ds ckjs esa tulapkj  
ek/;e fujk'kk vkSj volkntud [kcjksa 
vkSj fjiksVksaZ ls Hkjs jgrs gSaA [kcjksa ds 

'kh"kZd gesa Hkwe.Myh; rkieku esa o`f) ¼Xykscy 
okfeaZx½ dh psrkouh nsrs gSaA lekpkjksa dk 
fo'ys"k.k djus okys gesa thok'e bZa/kuksa ds 
oSf'od Hk.Mkj ds [kkyh gksrs tkus ds ckjs esa 
psrkrs gSaA baVjusV dh oSclkbVsa lalkj ds lcls 
vf/kd çnwf"kr 10 ns'kksa dh lwfp;k¡ çdkf'kr 
djrh gSaA i;kZoj.k dh if=dkvksa esa Nius okys 
ys[k crkrs gSa fd dSls /kjrh dks reke rjg ds 
tgjhys inkFkksaZ ¼V‚fDlUl½ ls ikVk tk jgk gSA 
nq;ksZx ls ;s lkjh [kcjsa fcydqy lp gSaA

ftu dkj.kksa us i`Foh dks bl n'kk esa igq¡pkus 
esa ;ksxnku fn;k gS] muesa euq";ksa dh c<+rh gqbZ 
ÅtkZ t:jrsa ,d çeq[k dkj.k gSA orZeku esa ge 

ftl ÅtkZ ij fuHkZj djrs gSa] mldk mRiknu 
eq[; :i ls thok'e bZa/kuksa dks tykdj fd;k 
tkrk gSA thok'e bZa/ku uohdj.kh; ugha gksrs 
vFkkZr mUgsa fQj ls iSnk ugha fd;k tk ldrk] 
blfy, os yxkrkj lekIr gks jgs gSaA blds 
vykok mudks tykus ls çnw"k.k gksrk gSA  
gekjh ÅtkZ vko';drkvksa dk lek/kku  
uohdj.kh; ÅtkZ dk nksgu djuk gS & ,slh 
ÅtkZ ftldh fujUrj vkSj çk—frd :i ls  
iqu% vkiwfrZ gksrh jgrh gS vkSj tks ml rjg 
çnw"k.k ugha QSykrh tSlk fd thok'e bZa/ku  
djrs gSaA

bl tkudkjh ds ckn fd lqjf{kr Hkfo"; ds  
fy, bl çdkj dh LoPN vkSj gfjr ¼i;kZoj.k  
ds vuqdwy½ ÅtkZ furkUr vko';d gS]  
vf/kdkf/kd ns'k vc ÅtkZ ds ikjEifjd lzksrksa 

i;kZoj.k ds vuqdwy uohdj.kh; lalk/kuksa ls ÅtkZ dk mRiknu djuk gekjs xzg ds yEcs 
le; rd cus jgus ds fy, vc vfuok;Z vko';drk cu x;k gSA e/; vesfjdk dk ,d 
NksVk&lk ns'k dksLVk jhdk fdl rjg uohdj.kh; lalk/kuksa ls 100% ÅtkZ mRiknu djus 
dh miyfC/k gkfly djus okyk igyk ns'k cu x;k\ fofHkUu çdkj ds ÅtkZ lzksrksa ds 
ykHk vkSj uqdlku D;k gSa\ ;g ys[k lalkj ds orZeku ÅtkZ ifj–'; ds lUnHkZ esa dksLVk 
jhdk dh miyfC/k dh iM+rky djrk gSA lkFk gh mu dkjdksa dh Hkh Nkuchu djrk gS tks 
uohdj.kh; ÅtkZ lalk/kuksa ds fodkl esa lgk;rk djrs gSa ;k ck/kk Mkyrs gSaA

Jqfr jko

dksLVk jhdk 
dh lQyrk

Tkks 
ppkZ 

esa 
gS 
!
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ij viuh fuHkZjrk dks de djus dk ç;kl dj 
jgs gSa] lkFk gh uohdj.kh; ÅtkZ ds lzksrksa dks 
fodflr djus esa fuos'k dj jgs gSaA

ysfdu D;k uohdj.kh; ÅtkZ dh çkS|ksfxdh 
O;kid :i ls çpfyr gks ldrh gS\ D;k ;g 
O;kogkfjd gS\ D;k ge ,slh vk'kk djus dk 
nqLlkgl dj ldrs gSa fd Hkfo"; esa fdlh fnu] 
i`Foh dks T;knkrj 'kfä uohdj.kh; ÅtkZ ds 
lzksrksa ls feysxh\

dksLVk jhdk gesa jkg fn[kkrk gS
bu lokyksa dk vkaf'kd mÙkj 2015 ds ekpZ esa 
e/; vesfjdk ds ns'k dksLVk jhdk ls feyh ,d 
[kq'k[kcjh ds :i esa lkeus vk;kA dksLVk jhdk 
lalkj dk igyk ,slk ns'k cu x;k tks 100 
çfr'kr uohdj.kh; ÅtkZ ls pyrk gS] vFkkZr 
dksLVk jhdk us bl o"kZ yxkrkj 75 fnuksa rd 
vius iwjs ns'k dh ÅtkZ vko';drkvksa dh iwfrZ 
dsoy uohdj.kh; ÅtkZ lzksrksa dk bLrseky djrs 
gq, dh gSA

ysfdu ;g [kcj Bhd&Bhd fdl dkj.k ls 
bruh mYys[kuh; gS\ bls le>us ds fy,] vkb, 
ge lalkj dh ekStwnk ÅtkZ fLFkfr ij ,d 
laf{kIr utj MkysaA

lalkj dh ÅtkZ vko';drk,¡
lalkj esa mRikfnr dqy ÅtkZ dk yxHkx 70 
çfr'kr fgLlk thok'e bZa/kuksa ¼dks;yk] rsy rFkk 
çk—frd xSl½ ls vkrk gSA ijek.kqvksa ds lay;u 
¼¶;wtu½ ;k fo[k.Mu ls iSnk gksus okyh vk.kfod 
ÅtkZ dk lalkj dh dqy ÅtkZ esa ;ksxnku 11 
çfr'kr gSA gkyk¡fd ÅtkZ mRikfnr djus dk ;g 
,d lkQ&lqFkjk vkSj l{ke rjhdk çrhr gksrk 
gS] ij blls fudyus okys [krjukd vk.kfod 
dpjs dks fBdkus yxkuk ,d cM+h leL;k gSA 
blds vykok ;fn fdlh vk.kfod ÅtkZ la;a= esa 
dqN xM+cM+h gksrh gS rks mlds Hk;kog ifj.kke 
gks ldrs gSaA

nwljh vksj] uohdj.kh; ÅtkZ lzksr T;knk 

lqjf{kr] vis{kk—r de çnw"k.k djus okys vkSj 
lekIr u gksus okys gksrs gSaA mnkgj.k ds fy,] 
tyfo|qr ÅtkZ esa fo|qr dk mRiknu fxjrs gq, 
ikuh dh xq#Rokd"kZ.k ÅtkZ ;k cgrs gq, ikuh 
dh xfrt ÅtkZ dk bLrseky djds fd;k tkrk 
gSA ikuh dh 'kfä ,d VckZbu dks pykrh gS] tks 
fQj ,d tSujsVj dks ?kqekrk gS ftlls fctyh 
iSnk gksrh gSA gkyk¡fd ;g Hkh LoPN ÅtkZ dk 
,d Lo:i gS] ij blds lkFk bldh viuh 
leL;k,¡ Hkh lkFk vkrh gSaA blds fy, cM+s ck¡/k 
cuk, tkrs gSaA vkSj ck¡/k ds fy, Hkwfe ds fo'kky 
fgLls dh t:jr gksrh gS ftlds QyLo:i cgqr 
ls leqnk;ksa dk foLFkkiu gksrk gSA vkt i`Foh dh 
ÅtkZ vko';drkvksa esa ls 15 çfr'kr dh iwfrZ 
tyfo|qr }kjk dh tkrh gSA

lalkj esa iSnk dh tk jgh dqy ÅtkZ dk 5 
çfr'kr ls Hkh de fgLlk lkSj] iou ¼foaM½] 
tSo inkFkZ ¼ck;ksekl½ rFkk HkwxHkhZ; rki ÅtkZ 
¼ft;ksFkeZy ,uthZ½ ls vkrk gSA bl xzg ij 
ekuo thou dks cuk, j[kus ds fy, gekjs 
ç;klksa esa] ;gh ÅtkZ ds os lzksr gSa ftudk gesa 
O;kid :i ls bLrseky djus dh t:jr gSA

buesa ls lkSj ÅtkZ i`Foh ij lcls vf/kd çpqjrk 
ls miyC/k gSA okLro esa] i`Foh ij ,d ?k.Vs esa 
lw;Z ls ftruh ÅtkZ vkrh gS og iwjs xzg dh 

Source: https://en.wikipedia.org/wiki/Solar_power

WiNG CC BY-SA 3.0. Creative Commons 
Attribution-Share Alike 3.0 Unported

gkaxdkax esa lkSj fo|qr la;a=
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ÅtkZ vko';drkvksa dks ,d lky ls Hkh vf/kd 
le; rd iwjk dj ldrh gS! ysfdu lkSj ÅtkZ 
dks fo|qr esa cnyus esa QksVksoksYVSbd lsYl dh 
ifê;ksa dk mi;ksx djuk iM+rk gS tks vHkh Hkh 
dkQh [kphZys gSaA

iou ÅtkZ ,d vU; Hkjiwj miyC/k lalk/ku gS] 
ftlesa cgrh gqbZ gok dh rkdr ls pyus okyh 
,d iou pDdh fctyh iSnk djrh gSA ck;ksekl 
ÅtkZ dk Hkh vc O;kid :i ls mi;ksx fd;k 
tk jgk gSA bls ewyr% ikS/kksa ls fudyh tSo 
lkexzh ls izkIr fd;k tkrk gSA ;g euq"; }kjk 
mi;ksx dh tkus okyh ÅtkZ dk lcls çkjfEHkd 
Lo:i gSA ft;ksFkeZy ¼HkwxHkhZ; rki½ la;a= 
Hkwfexr Hkki dk mi;ksx VckZbuksa dks pykus ds 
fy, djrs gSa vkSj fo|qr dk mRiknu djrs gSaA 
buds vykok ÅtkZ iSnk djus ds dbZ vkSj rjhds 
Hkh gSa] mnkgj.k ds fy, leqæ ds Tokj&HkkVksa 
rFkk ygjksa dk mi;ksx djus okys fo|qr la;a=A

Hkkjr esa Hkh ifj–'; cgqr fHkUu ugha gSA vkt 
Hkkjr dh ÅtkZ dk 60 çfr'kr fgLlk thok'e  
bZa/kuksa ds }kjk] 16 çfr'kr tyfo|qr ds }kjk 
vkSj dsoy yxHkx 13 çfr'kr ÅtkZ ds vU; 
uohdj.kh; lalk/kuksa ls iSnk fd;k tkrk gSA

dksLVk jhdk dh dgkuh
vc tc ge ;s vk¡dM+s ns[k pqds gSa] pfy, okfil 
dksLVk jhdk dh vksj vk,¡A dksLVk jhdk dh 
ÅtkZ vko';drkvksa esa ls djhc 80 çfr'kr dh 
iwfrZ tyfo|qr ls vkSj djhc 16 çfr'kr dh iwfrZ 
iou] HkwxHkhZ; rki rFkk vU; LoPN ÅtkZ :iksa 
ls gksrh gSA dsoy 4 çfr'kr ÅtkZ dh t:jrsa 
thok'e bZa/kuksa ds ek/;e ls iwjh dh tkrh gSaA 
lalkj dh fdlh Hkh vU; txg ds ifjçs{; esa ;g 
mYVh fLFkfr okdbZ esa cgqr xkSj djus yk;d gSA 
mu 75 fnuksa esa tc dksLVk jhdk dks iw.kZ :i 
ls uohdj.kh; lzksrksa ls ÅtkZ çkIr gqbZ] rc ogk¡ 
thok'e bZa/kuksa ls feyus okyh 4 çfr'kr ÅtkZ 
dks bLrseky djus dh dksbZ t:jr ugha iM+h] 
D;ksafd mldh iwfrZ tyfo|qr us dj nh] vkSj bl 
rjg mlus 100 çfr'kr uohdj.kh; ÅtkZ dh 
miyfC/k gkfly dhA

ysfdu D;k ,slh miyfC/k dks gkfly djuk vU; 
ns'kksa ds fy, vklku gS\

dksLVk jhdk ds lUnHkZ esa gesa dqN ckrksa dks 
/;ku esa j[kuk t:jh gSA igyh ckr fd ogk¡ 
100 çfr'kr uohdj.kh; ÅtkZ dh miyfC/k tc 
gkfly gqbZ] rc eq[; dkj.k ;g Fkk fd ml 
nkSjku dksLVk jhdk ds pkj cM+s tyfo|qr la;a=ksa 
ds tyxzg.k {ks= esa Hkjiwj ckfj'k gqbZ FkhA

blds vykok dksLVk jhdk NksVk&lk ns'k gS( 
vkdkj esa og iatkc ds cjkcj gSA mldh vkcknh 
f=iqjk dh vkcknh ls Hkh de gSA ;g ns'k eq[; 
:i ls i;ZVu rFkk —f"k ij fuHkZj djrk gS vkSj 
ogk¡ ÅtkZ dh l?ku [kir djus okys m|ksx ugha 
gSaA dksLVk jhdk viuh HkkSxksfyd fLFkfr dh –f"V 
ls Hkh HkkX;'kkyh gS & og i`Foh ds ,sls bykds 
esa fLFkr gS tgk¡ uohdj.kh; ÅtkZ ds nks lzksr & 

ft;ksFkeZy fo|qr la;a=

ikuhlw[kh Hkki

lw[kh Hkki

'khryd

VckZbu

blls vkidks lexz rLohj Li"V gks xbZ gksxh 
& lalkj esa mRikfnr dqy ÅtkZ ds lewg esa 
uohdj.kh; ÅtkZ lalk/kuksa dk fgLlk cgqr  
NksVk gSA
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ty'kfä ¼gkbMªksi‚oj½ rFkk HkwxHkhZ; rki'kfä & 
Hkjiwj ek=k esa ekStwn gSaA

ij bl lcls dksLVk jhdk dh miyfC/k dk 
egÙo de ugha gks tkrkA ogk¡ ds yksxksa dk 
bl ehy ds iRFkj rd igq¡pus dk –<+ ladYi 
ljkguk ds ;ksX; gSA yEcs le; ls dksLVk 
jhdk mu ns'kksa esa vxz.kh jgk gS ftUgksaus l{ke 
:i ls uohdj.kh; ÅtkZ dk mi;ksx fd;k 
gSA bldk Js; eq[; :i ls dksLVk jhdu 
bysfDVªflVh baLVhVîwV ¼vkbZ-lh-bZ-½ dks tkrk gS] 
tks viuh dk;Zdq'kyrk] nwj–f"V vkSj i;kZoj.kh; 
nh?kZdkfydrk ¼,uok;juesaVy lLVsusfcfyVh½ ij 
tksj ds fy, fo[;kr gSA dksLVk jhdk dk ,d 
egÙokdka{kh y{; 2021 rd dkcZu 'kwU; ¼U;wVªy½ 
ns'k cuus dk Hkh gS] vFkkZr mldk bjknk rc 
rd dkcZfud xSlksa ds vius mRltZu dks de 
djds 'kwU; rd ys vkuk gSA uohdj.kh; ÅtkZ 
dh miyfC/k gkfly djds og ml y{; dks iwjk 
djus dh fn'kk esa dkQh vkxs c<+ x;k gSA

dksLVk jhdk dh Hkh viuh leL;k,¡ gSa
dksLVk jhdk dk çHkko'kkyh fjdkMZ cuk, j[kus esa 
dqN leL;k,¡ gSaA dksLVk jhdk ds ÅtkZ feJ.k esa 
tyfo|qr dk fgLlk cgqr cM+k gSA ijUrq vdsys 
ml ij bruk vkfJr jguk O;kogkfjd ugha gS] 
D;ksafd tyfo|qr dk mRiknu ekSle ij fuHkZj 
djrk gSA xfeZ;ksa esa ;fn ikuh dh miyC/krk esa 
deh vkrh gS] rks ml ns'k dks fQj ls thok'e 
bZa/kuksa dh vksj eqM+uk iM+sxkA njvly] 2014 esa 
ogk¡ iM+s lw[ks ds nkSjku Bhd ;gh gqvk FkkA lw[ks 
us ihus ds ikuh dk vHkko iSnk dj fn;k Fkk rFkk 
Qlyksa vkSj i'kq/ku dks uqdlku igq¡pk;k FkkA

dksLVk jhdk ds fy, lcls mRlkgo/kZd 
fodYi uohdj.kh; ÅtkZ dk ,d vU; lzksr] 

Tokykeq[kh; HkwxHkhZ; rki 
ÅtkZ ¼oksYdsfud 
ft;ksFkeZy ,uthZ½ gS 
tks ogk¡ Hkjiwj ek=k 
esa gS] fujUrj iSnk 
gksrh jgrh gS vkSj 
ekSle dh fLFkfr;ksa 
ij fuHkZj ugha djrhA 
fdUrq] HkwxHkhZ; rki 
ÅtkZ la;a=ksa ds 
lEHkkfor LFky 
dksLVk jhdk ds 
jk"Vªh; m|kuksa ¼us'kuy 
ikDlZ] tks lajf{kr {ks= gksrs 
gSa½ ds Hkhrj gSaA ogk¡ bu la;a=ksa ds 
fuekZ.k ds fy, lM+dsa cukuk iM+saxh vkSj tehu 
ds uhps HkwxHkhZ; rki lalk/kuksa ds lzksrksa rd 
igq¡pus ds fy, fMªfyax djuk iM+sxhA blfy, 
mls HkwxHkhZ; ÅtkZ ds mi;ksx rFkk jk"Vªh; 
m|kuksa ds laj{k.k ds chp pquko djuk iM+sxkA 
blds vykok] laj{k.kçsfe;ksa us rdZ fn;k gS fd 
vHkh rd ns'k us iou ÅtkZ dh lEHkkoukvksa dh 
i;kZIr :i ls ,slh tk¡p&iM+rky ugha dh gS] tks 
jk"Vªh; m|kuksa ds Hkhrj HkwxHkhZ; rki ÅtkZ la;a=ksa 
ds fuekZ.k dks mfpr Bgjk ldsA

fu"d"kZ
bu leL;kvksa ds ckotwn] blls budkj ugha 
fd;k tk ldrk fd dksLVk jhdk dh miyfC/k 
mfpr fn'kk esa vkxs c<+us dk ,d cM+k dne gSA 
ge vk'kk djrs gSa fd ;g nwljs ns'kksa dks çsj.kk 
nsus dk dke djsxk vkSj mUgsa uohdj.kh; ÅtkZ 
ds muds ç;klksa esa rsth ykus ds fy, mRlkfgr 
djsxk] rkfd ge ,d vf/kd gfjr xzg cukus ds 
vfUre y{; dh vksj c<+ ldsaA

Jqfr jko ÝseksaV] vesfjdk esa jgus okyh ,d ysf[kdk gSaA mUgksaus ,uthZ bathfu;fjax esa ,e-VSd dh mikf/k gkfly dh 
gSA mudh dgkfu;ksa us dbZ iqLdkj thrs gSaA foKku] ;k=k rFkk thou'kSyh ij muds ys[k fu;fer :i ls çfrf"Br 
if=dkvksa esa çdkf'kr gksrs jgrs gSaA vuqokn % lR;sUnz f=ikBh
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e; dh gekjh vo/kkj.kk dk cM+k 
fgLlk vkdk'kh; fi.Mksa dk fujh{k.k 
djus ls vk;k gSA ftl O;ofLFkr 

rjhds ls lw;Z] pUæek] xzg rFkk rkjs vkdk'k esa 
;k=k djrs gSa] ogh gekjs fnuksa] jkrksa] eghuksa vkSj 
lkyksa dks ifjHkkf"kr djus dk vk/kkj curk gSA 
fnu dk le; vkdk'k esa lw;Z dh fLFkfr ls irk 
pyrk gSA eghuk i`Foh ds pkjksa vksj pUæek dh 
ifjØek ij vk/kkfjr gksrk gSA lky rFkk _rq,¡ 
lw;Z dh ml vkHkklh okf"kZd xfr ls tqM+h gqbZ gSa 
tSlh og çdV :i ls i`Foh ls fn[kkbZ nsrh gSA

fMftVy ?kfM+;ksa ds bl ;qx esa le; tkuus dh 
–f"V ls vkdk'k dh mi;ksfxrk vc iqjkru gks 

D;k lw;Z çfrfnu ,d gh fuf'pr LFkku ls mfnr gksrk gS vkSj ,d gh fuf'pr LFkku ij 
vLr gksrk gS\ mlds mfnr gksus vkSj vLr gksus ds LFkkuksa dk gekjs fnuksa vkSj jkrksa dh 
yEckbZ ls D;k lEcU/k gS\ ;fn ge jkr dks vkleku esa fn[kkbZ nsus okys rkjksa esa ls fdlh 
,d dks pqu ysa vkSj ,d lky rd çfrfnu mldk fujh{k.k djsa] rks D;k og ,slk fn[ksxk 
tSls mlus dHkh viuk LFkku u cnyk gks\ ge viuh d{kk dh nhokjksa ds Hkhrj vkdk'k 
rFkk le; ds ,sls jgL;ksa ls NksVs fo|kfFkZ;ksa dk ifjp; dSls djok ldrs gSa\  
bl lUnHkZ esa] ;g ys[k LVSysfj;e uked ,d Ýh vksiu lkslZ l‚¶Vos;j ¼dEI;wVj çksxzke½ 
dh tk¡p&iM+rky djrk gS] tks f'k{kdksa rFkk fo|kfFkZ;ksa esa leku :i ls #fp txkus okyk 
,d 'kS{kf.kd lgk;rk mik; gSA ;g dqN [kxksyh; ?kVukvksa dh dYiuk djus esa vkSj muls 
tqM+h vo/kkj.kkvksa dks le>us esa ,d de vewrZ] fdUrq T;knk fnypLi rjhds ls mudh 
enn dj ldrk gSA

pqdh gSA ysfdu] vHkh Hkh [kxksyh; le;  
fu/kkZj.k dh ewyHkwr vo/kkj.kkvksa dks le>us 
esa cgqr lkFkZdrk gSA ns[kus esa ljy ls yxus 
okys ,sls lokyksa ds mÙkj ge fdruh vPNh 
rjg ls tkurs gSa] tSls fd lw;Z Bhd&Bhd dgk¡ 
mxrk gS] D;k fnu dh vof/k mruh gh gksrh gS 
ftruh jkr dh rFkk D;k HkkSxksfyd fLFkfr esa 
ifjorZu ds lkFk vkdk'k esa lw;Z dh fLFkfr Hkh 
cnyrh gS\ okLrfod lalkj ds voyksdu }kjk 
bu ç'uksa ds mÙkj [kkstus esa cgqr oä yxrk 
gS vkSj ,slk djuk gj le; O;kogkfjd Hkh ugha 
gksrkA okLrfod nqfu;k ds voyksduksa ds ctk; 
IySusVsfj;e l‚¶Vos;j blds cgqr cf<+;k fodYi 
gks ldrs gSaA

vkuUn ukjk;.ku

LVSysfj;e ds ek/;e 
ls le; dks le>uk

v
kWu
y
kbu

 
foKku
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,sls dbZ l‚¶Vos;j ekStwn gSa tks gesa vkdk'k  
esa fi.Mksa dh çdV xfr dh dYiuk djus esa 
enn djrs gSaA LVSysfj;e Hkh ,slk gh ,d 
vksiu&lkslZ l‚¶Vos;j gS tks fcuk fdlh ykxr 
ds çkIr fd;k tk ldrk gSA LVSysfj;e dks  
www.stellarium.org oSclkbV ls MkmuyksM 
fd;k tk ldrk gSA

LVSysfj;e fdlh Hkh nh xbZ rkjh[k vkSj le; 
ij gekjs }kjk i`Foh ij pqus x, fdlh Hkh LFkku 
ls fn[kkbZ nsus okys vkdk'k ds fi.Mksa ¼c‚Mht½ 
dks n'kkZrk gSA bl l‚¶Vos;j dh dbZ mi;ksxh 
fo'ks"krk,¡ gSaA blesa ge le; esa vkxs rFkk ihNs 
tk ldrs gSa] fdlh oLrq dks mlls nwj tkdj 
¼twe&vos½ ;k mlds ikl vkdj ¼twe&buVw½ ns[k 
ldrs gSa] i`Foh ds ok;qe.My dks gVk ldrs gSa] 
voyksdu djus ds vius LFkku dks cny ldrs 
gSa] u{k=ksa ¼d‚aLVsys'kUl½ dks igpkuus ds fy, 
muds yscyksa vkSj lhekvksa dks fLop v‚u djds 
iVy ij yk ldrs gSaA xgjs vkdk'k esa fLFkr 
xSySfDl;ksa] rkjk&lewgksa vkSj vusd vU; phtksa 
dks ns[k ldrs gSaA lk¶Vos;j ij bu fo'ks"krkvksa 
dks <w¡<+uk vklku gS vkSj os bl l‚¶Vos;j ds 
lkFk vkus okyh mi;ksxdrkZ ekxZnf'kZdk ¼;wtlZ 
xkbM½ esa Hkh vPNh rjg ls le>k, x, gSaA

;g ys[k dqN ,sls vH;klksa dk o.kZu djrk gS tks 
vkdk'k dh lajpukvksa vkSj fo'ks"k vof/k;ksa ds ckjs 
esa lh[kus ds çfr fo|kfFkZ;ksa dh #fp dks txkdj 
mUgsa mlesa layXu j[k ldrs gSaA

lw;Z ds mfnr gksus rFkk vLr gksus  
ds LFkku
ge lHkh tkurs gSa fd i`Foh ls ns[kus ij lw;Z 
iwoZ esa mfnr gksrk gqvk vkSj if'pe esa vLr gksrk 
gqvk çrhr gksrk gSA ysfdu D;k ;g ges'kk lR; 
gksrk gS\ D;k lw;Z ges'kk Bhd iwoZ fn'kk esa gh 
mfnr gksrk gS vkSj Bhd if'pe fn'kk esa gh vLr 
gksrk gS\

LVSysfj;e ds ek/;e ls ,sls lokyksa dh 
tk¡p&iM+rky djuk vklku gksrk gSA bldk 

mÙkj [kkstus esa enn djus okyh çfØ;k uhps 
pj.kc) <ax ls nh tk jgh gS %

1.	 LVSysfj;e esa ns[kus dk viuk dks.k bl rjg 
cnysa rkfd vkids lkeus iwoZ fn'kk gksA

2.	ekpZ dh 1 rkjh[k vkSj le; 7%30 cts lqcg 
dk Mkysa ¼o"kZ dksbZ Hkh gks] mlls QdZ ugha 
iM+rk½A vki ns[ksaxs fd lw;Z mx vk;k gS] ij 
,dne iwoZ esa ugha] cfYd iwoZ ls FkksM+k&lk 
nf{k.k dh rjQ ¼tSlk fd uhps fp= esa 
fn[kk;k x;k gS½A

3.	le; dks fLFkj j[krs gq, ¼7%30 cts lqcg½] 
rkjh[k dks ekpZ 1 ls ,d&,d fnu djds 
c<+krs tk,¡A xkSj djsa fd rkjh[k ds lkFk lw;Z 
ds mfnr gksus dk LFkku Hkh cnyrk gSA

4.	vki ns[ksaxs fd lw;ksZn; dk LFkku fuEufyf[kr 
rjhds ls b/kj&m/kj gksrk gS %

•• ekpZ 21 ¼± 1 fnu½] lw;Z Bhd iwoZ fn'kk ls 
mxrk gSA

•• ekpZ ls twu rd] mxrk gqvk lw;Z iwoZ 
fn'kk ds mÙkj dh vksj f[kldrk jgrk gSA

•• twu 21 ¼± 1 fnu½] lw;Z iwoZ fn'kk ls  
mÙkj dh vksj lcls vf/kd f[kld pqdk 
gksrk gSA

•• twu ls flrEcj rd mxrk gqvk lw;Z vc 
nf{k.k dh vksj f[kldus yxrk gSA

•• flrEcj 22 ¼± 1 fnu½] vc lw;Z fQj ls 
Bhd iwoZ esa mxrk gSA
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•• flrEcj ls fnlEcj rd] lw;Z iwoZ fn'kk ls 
nf{k.k dh vksj f[kldrk gSA

•• fnlEcj 22 ¼± 1 fnu½] lw;Z iwoZ fn'kk  
ls nf{k.k dh vksj lcls vf/kd f[kld 
pqdk gksrk gSA vkSj fQj ;g pØ nksgjk;k 
tkrk gSA

mijksä vH;kl ls lh[ks tkus okys dqN rF; %

1.	lw;Z ges'kk ,dne iwoZ fn'kk ls ugha mxrkA

2.	u gh] og ,dne if'pe fn'kk esa vLr  
gksrk gSA

3.	lw;Z Bhd iwoZ fn'kk ls o"kZ esa dsoy nks gh ckj 
mfnr gksrk gSA ;s nks fnu ouZy bZDohu‚Dl 
;k olar leiFk ¼ekpZ 21 ± 1 fnu½ rFkk 
vkVEuy bZDohu‚Dl ;k 'kjn leiFk ¼flrEcj 
22± 1fnu½¼± 1 fnu½] dgykrs gSaA *bZDohu‚Dl* 
dk 'kkfCnd vFkZ *cjkcj fnu vkSj jkr* dk 
gksuk gksrk gSA

4.	lfn;ksa igys tks dsys.Mj O;oLFkk Hkkjr esa 
çpfyr gks xbZ] mlesa o"kZ dks nks Hkkxksa esa 
ck¡Vk x;k gSA fnlEcj ls ysdj twu rd dh 
6 ekg dh vof/k & tc mxrs gq, ¼vkSj vLr 
gksrs gq,½ lw;Z dh fLFkfr nf{k.k ls mÙkj dh 
vksj f[kldrh gS & dks mÙkjk;.k ¼bldk vFkZ 
mÙkj dh vksj ;k=k gksrk gS½ dgrs gSaA twu ls 
ysdj fnLkEcj rd nwljs 6 ekg dh vof/k dks 
& tc mxrs gq, ¼vkSj vLr gksrs gq,½ lw;Z dh 
fLFkfr mÙkj ls nf{k.k dh vksj f[kldrh gS 
& dks nf{k.kk;.k ¼bldk vFkZ nf{k.k dh vksj 
;k=k gksrk gS½ dgrs gSaA

5.	 D;k ;s voyksdu rc Hkh lgh gksxsaa tc ge 
nf{k.kh xksyk/kZ esa dgha fLFkr gksa\ bldh tk¡p 

*yksds'ku foaMks* esa tkdj nf{k.kh xksyk/kZ esa 
fdlh LFkku ¼mnkgj.k ds fy,] dqvkykykEiqj] 
eysf'k;k½ dks pqudj dh tk ldrh gSA

fnu rFkk jkr dh vof/k
lw;Z ds mfnr gksus vkSj vLr gksus ds le;  
fnu rFkk jkr dh vof/k;ksa dks fu/kkZfjr djrs 
gSaA fnypLi ckr ;g gS fd fnu vkSj jkr ges'kk 
cjkcj vUrjky ds ugha gksrsA o"kZ ds ekg fo'ks"k 
ij fuHkZj djrs gq,] fnu dk nkSj jkr ds nkSj ls 
yEck ;k NksVk gks ldrk gSA muesa ik;k tkus 
okyk vUrj gekjh HkkSxksfyd fLFkfr ij Hkh  
fuHkZj djrk gSA LVSysfj;e ds ek/;e ls bu  
vo/kkj.kkvksa dh [kkstchu dh tk ldrh gSA 
Li"Vrk dh –f"V ls] bl vH;kl dks rhu 
vyx&vyx HkkSxksfyd fLFkfr;ksa ds fy, djuk 
csgrj gksrk gSA

Hkwe/; js[kk ds fudV fLFkr LFkku ls
1.	i`Foh dh Hkwe/; js[kk ds fudV fLFkr dksbZ 

LFkku pqusa ¼mnkgj.k ds fy,] psUubZ½A

2.	tuojh ds eghus ls vkjEHk djds ,d&,d 
eghus ds pj.kksa esa vkxs c<+saA

3.	çR;sd ekg ds fy,] ml le; dks ntZ djrs 
tk,¡ tc lw;Z iwohZ f{kfrt ls mfnr gksrk gSA 
ntZ fd, tkus okys vius vk¡dM+ksa dh ,d 
ljy rkfydk cukus dk ç;kl djsaA D;k ,d 
iwjs lky dh vof/k esa lw;Z ds mfnr gksus ds 
le; esa dksbZ fo'ks"k ço`fÙk fn[kkbZ nsrh gS\

4.	tc vki ;g çfØ;k iwjh dj ysa rks ns[kus ds 
vius dks.k dks if'pe dh vksj dj ysaA

5.	tuojh ls fnlEcj rd] ml le; dks ntZ 
djrs tk,¡ tc lw;Z if'peh f{kfrt ls uhps 
tkrs gq, vLr gksrk gSA fQj ls vius vk¡dM+ksa 
dks rkfydk esa ntZ djsaA D;k lw;Z ds vLr 
gksus ds le; esa dksbZ #>ku fn[kkbZ nsrk gS\

bu nksuksa rkfydkvksa ls iwjs lky ds fy,] fnu 
rFkk jkr dh vof/k;ksa dh x.kuk djsaA D;k o"kZ 
ds nks vk/ks fgLlksa] mÙkjk;.k rFkk nf{k.kk;.k] 
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ds nkSjku rqyukRed –f"V ls fnu rFkk jkr dh 
vof/k;ksa esa dksbZ [kkl ço`fÙk fn[kkbZ nsrh gS\

Hkwe/; js[kk ls nwj fdlh LFkku ls
1.	voyksdu ds fy, Hkwe/; js[kk ls nwj fLFkr 

fdlh LFkku dks pqusa ¼mnkgj.k ds fy,] 
Jhuxj½A

2.	Åij dh çfØ;k dks nksgjk,¡A

le; ds vk¡dM+ksa dh rkfydk ls fnu rFkk jkr 
dh vof/k;ksa dh x.kuk djsaA D;k o"kZ ds nks  
vk/ks fgLlksa] mÙkjk;.k rFkk nf{k.kk;.k] ds nkSjku 
rqyukRed –f"V ls fnu rFkk jkr dh vof/k;ksa esa 
dksbZ [kkl ço`fÙk fn[kkbZ nsrh gS\ Hkwe/; js[kk ds 
ikl dh fLFkfr ds fy, çkIr tkudkjh dh rqyuk 
esa] ;g rktk tkudkjh dSlh fn[kkbZ nsrh gS\

mÙkjh /kzqo ls
1.	vius voyksdu LFky ds :i esa mÙkjh  

/kzqo dks pqusa ¼Hkwe/; js[kk ls mÙkj dh vksj 90 
fMxzh ds v{kka'k ij½A

2.	mijksä çfØ;k dks nksgjk,¡A

mÙkjh /kzqo ij fnu rFkk jkr ds pØ esa D;k  
[kkl ckr fn[kkbZ nsrh gS\ D;k blls ;g le> 
esa vkrk gS fd mÙkjh /kzqo D;ksa jgus ;ksX; txg 
ugha gS\

nf{k.kh xksyk/kZ ls
1.	nf{k.kh xksyk/kZ esa] Hkwe/; js[kk ds ikl fdUrq 

mlls uhps fLFkr dksbZ txg pqusa ¼mnkgj.k 
ds fy, Jhyadk esa dksbZ LFkku½ vkSj Åij ds 
pj.kksa dks nksgjk,¡A

2. nf{k.kh xksyk/kZ esa] Hkwe/; js[kk ls nwj 
fLFkr dksbZ txg pqusa ¼mnkgj.k ds fy,] 
dqvkykykeiqj] eysf'k;k½ vkSj Åij ds pj.kksa 
dks nksgjk,¡A

3.	nf{k.kh /kzqo dks gh voyksdu LFky pqusa vkSj 
mijksä pj.kksa dks nksgjk,¡A

D;k nf{k.kh xksyk/kZ esa jgus okys yksxksa ds fy, 

ekg cnyus ds lkFk fnu rFkk jkr dh vof/k;ksa 
esa dksbZ vUrj iM+rk gS\ D;k dsys.Mj o"kZ 
ds mÙkjk;.k rFkk nf{k.kk;.k Hkkxksa esa oSls gh 
voyksdu çkIr gksrs gSa tSls fd mÙkjh xksyk/kZ ls 
feyrs gSa\

fnu rFkk jkr ds pØ dh vof/k bl ij fuHkZj 
djrh gS fd vkdk'kh; fi.Mksa dks viuh çkjfEHkd 
fLFkfr ij okfil tkus esa fdruk le; yxrk 
gSA fnypLi ckr ;g gS fd] fnu rFkk jkr dh 
;g vof/k cny tkrh gS ;fn ge vius ikl ds 
fdlh fi.M ¼tSls fd lw;Z½ ds ctk; T;knk nwj 
fLFkr rkjksa dks pqurs gSaA

bldh tk¡p&iM+rky uhps fn, vH;kl ds }kjk 
dh tk ldrh gSA blds fy, bl l‚¶Vos;j dks 
lko/kkuhiwoZd bLrseky djus dh t:jr gksxhA

bl vH;kl ds fy,] fo|kfFkZ;ksa dks nks  
vo/kkj.kkvksa dk Kku gksuk iM+sxk %

¼d½ *vkYVhVîwM ¼Å¡pkbZ½* dk D;k vk'k;  
gksrk gS\

¼[k½ dks.kksa dks fdl feuVksa rFkk lsds.Mksa esa ck¡Vk 
tkrk gS\

vkYVhVîwM bldks ekirk gS fd gekjs f{kfrt 
ds lkis{k vkdk'k esa dksbZ fi.M fdrus Åij ;k 
fdrus uhps gSA ;fn dksbZ rkjk iwohZ f{kfrt ds 

rkjksa dk mfnr vkSj vLr gksuk
lw;Z dh gh rjg] rkjs Hkh iwoZ esa mfnr gksrs 
vkSj if'pe esa vLr gksrs fn[kkbZ nsrs gSaA 
;g bl dkj.k ls gksrk gS D;ksafd i`Foh dk 
viuh /kqjh ij ?kweuk if'pe ls iwoZ dh 
vksj gksrk gSA LVSysfj;e eas uhps nh xbZ 
fu;a=.k iêh ¼daVªksy iSuy½ ls le; dh 
xfr c<+kdj] ge rsth ls vkxs c<+rs gq, 
¼QkLV Q‚joMZ½] le; ds vuqlkj] vkdk'k 
esa rkjksa dk vkHkklh LFkku ifjorZu ns[k 
ldrs gSaA
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Åij vHkh&vHkh mfnr gks jgk gS] rks mldk 
vkYVhVîwM 0 fMxzh gSA blh çdkj] ;fn dksbZ 
rkjk vHkh if'pe esa vLr gks jgk gS rks mldk 
vkYVhVîwM Hkh 0 fMxzh gSA ;fn dksbZ rkjk ,dne 
gekjs flj ds Åij gS ¼ml fLFkfr dks tSfuFk 
IokbaV & 'kh"kZ fcUnq & dgrs gSa½ rks og 90 
fMxzh ds vkYVhVîwM ij gSA ftl rkjs us tSfuFk 
fcUnq dks ikj dj fy;k gks] mldk vkYVhVîwM 
90 fMxzh ls de gksrk gSA uhps fn;k x;k fp= 
vkYVhVîwM dks.k dh ifjHkk"kk dks n'kkZrk gSA

ftl rjg ,d ?k.Vs dks 60 feuV esa vkSj 
fQj feuV dks vkSj NksVs fgLls 60 lsds.Mksa esa 
foHkkftr fd;k tkrk gS] mlh rjg ,d fMxzh ls 
NksVs dks.kksa dks Hkh feuVksa vkSj lsds.Mksa esa ck¡Vk 
tkrk gSA dks.kh; 1 feuV ,d fMxzh dk 1/60 
ok¡ fgLlk gksrk gS vkSj 1 lsds.M ,d feuV dk 
1/60 ok¡ fgLlk gksrk gSA dks.kksa dks n'keyo 
ç.kkyh esa fy[kus ds ctk;] vke rjhdk mUgsa 
feuVksa rFkk lsds.Mksa esa O;ä djus dk gSA bl 
rjg] 45-5 fMxzh ds dks.k dks 45 fMxzh 30 feuV 
ds :i esa Hkh fy[kk tkrk gS rFkk 60-73 fMxzh ds 
dks.k dks 60 fMxzh 43 feuV vkSj 48 lsds.M dh 
rjg Hkh fy[kk tkrk gSA

bu nks vo/kkj.kkvksa dks le> ysus ds ckn ge 
vkxs c<+rs gq, fuEufyf[kr vH;kl dks dj ldrs 
gSa tks gesa ,d fnu dh ifjHkk"kk dks le>us esa 
enn djsxkA

tSfuFk

lw;Z dh nSfud vof/k
1.	viuk voyksdu LFky pqusaA

2.	dksbZ le; ¼eku yhft, fd 10%00 lqcg½ vkSj 
viuh ilUn dh dksbZ rkjh[k pqusaA

3.	uhps dh fu;a=.k iêh dk mi;ksx djrs gq, 
¼i‚t ds }kjk½ le; dks Bgjk nsaA ;g dke 
cgqr egÙoiw.kZ gS] vU;Fkk vkidks vko';d 
voyksduksa dks djus esa dfBukbZ gks ldrh gSA

4.	 fDyd djds ijns ij lw;Z dh Nfo dks 
ykb,A vU; phtksa ds vykok] LVSysfj;e ml 
le; ij lw;Z dk vkYVhVîwM n'kkZ,xkA

5.	vc le; dks ,d&,d ?k.Vs ls c<+krs tk,¡ 
vkSj irk djsa fd lw;Z dks vkdk'k esa mlh 
vkYVhVîwM ij igq¡pus esa fdruk le;  
yxrk gSA

6.	vki ns[ksaxs fd lw;Z dk vkYVhVîwM vius 
çkjfEHkd eku ij yxHkx 24 ?k.Vs esa okfil 
vkrk gS ¼mlds dks.k esa dqN vkdZ feuVksa dk 
vUrj gksxkA ,d vkdZ feuV ,d fMxzh dk 
1@60 ok¡ Hkkx gksrk gS vkSj dks.k dk cgqr 
NksVk eki gksrk gSA blfy, ;gk¡ gekjs vH;kl 
ds fy, bl vUrj dh mis{kk dh tk ldrh gSA

bl çdkj fnu&jkr ds 24 ?k.Vs dh vof/k 
okys pØ dh gekjh orZeku ifjHkk"kk vkdk'k esa 
lw;Z dh bl nSfud vkHkklh ;k=k ij vk/kkfjr 
gSA lw;Z dks i`Foh ds pkjksa vksj ,d iwjk pDdj 
yxkus esa 24 ?k.Vs yxrs gSaA ¼i`Foh ds viuh  
/kqjh ij ?kweus ds dkj.k ge bl lkisf{kd xfr 
dks lw;Z dh ;k=k dh rjg ns[krs gSaA ij okLro 
esa lw;Z i`Foh dk pDdj ugha yxkrk½A 24 ?k.Vs 
dh ;g vof/k ,d lkSj fnol ¼lksyj Ms½ gksrk gS 
vkSj ;g le; ç.kkyh lkSj le; ¼lksyj Vkbe½ 
;k ukxj le; ¼flfoy Vkbe½ dgykrh gSA

rkjksa dh nSfud vof/k
Åij tSls gh pj.kksa dk vuqlj.k djrs gq,] vc 
lw;Z ds ctk; jkr dks fn[kkbZ nsus okys fdlh 
rkjs ¼dksbZ Hkh rkjs½ dks pqudj vkxs c<+saA
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1.	 fDyd djds ml rkjs dh Nfo dks ijns ij 
yk,¡A LVSysfj;e ml rkjs dk vkYVhVîwM 
n'kkZ,xkA

2.	le; dks ,d&,d ?k.Vs c<+krs tk,¡ vkSj irk 
djsa fd ml rkjs dks vkdk'k esa mlh çkjfEHkd 
vkYVhVîwM ij okfil vkus esa fdruk le; 
yxrk gSA

3.	vki ik,¡xs fd rkjs dks vkdk'k esa mlh 
vkYVhVîwM ij okfil vkus esa 24 ?k.Vs ugha 
yxrs] cfYd dsoy 23 ?k.Vs vkSj 56 feuV 
yxrs gSaA iwjs 24 ?k.Vs esa og rkjk vkYVhVîwM 
esa 1 vfrfjä fMxzh vkxs c<+ tkrk gSA

bl çdkj ;fn ge vius fnu&jkr ds pØ dh 
ifjHkk"kk ds fy,] lw;Z ds ctk; vkdk'k esa fdlh 
vU; rkjs dks pqurs gSa] rks bl pØ dh vof/k 24 
?k.Vs ls de gksxhA lgh dgsa rks bl fnu&jkr 
ds pØ dh vof/k 23 ?k.Vs vkSj 56 feuV gksxhA 
fnu&jkr ds pØ dh ;g ç.kkyh lkbMhfj;y 
Vkbe dgykrh gSA *lkbMhfj;y* ySfVu Hkk"kk ds 
ewy dk 'kCn gS vkSj bldk vFkZ *rkjksa ls  
lEcfU/kr* gksrk gSA

gekjh jkstejkZ dh xfrfof/k;k¡ lw;Z ds mfnr 
gksus vkSj vLr gksus ls çxk<+rk ls tqM+h gqbZ gSa] 
blfy, nSfud ç;kstuksa ds fy, tks ?kfM+;k¡ ge 
bLrseky djrs gSa] os 24 ?k.Vs ds lkSj fnol ij 
vk/kkfjr gksrh gSaA ij blds foijhr ,LVªksu‚elZ 

¼[kxksy'kkL=h½ vDlj lkbMhfj;y le; dk 
mi;ksx djrs gSa] D;ksafd mudh fnypLih lw;Z ds 
ijs fLFkr fi.Mksa esa gksrh gS] tks jkr dks miyC/k 
gks ikrs gSaA

i`Foh ds }kjk lw;Z dh ifjØek fd, tkus ds 
dkj.k lkSj fnol] lkbMhfj;y fnol ls vf/kd 
yEck gksrk gSA

Åij fn;k x;k fp= i`Foh dks mldh dkYifud 
/kqjh ij ?kwers gq,] vkSj lkFk gh lw;Z dh ifjØek 
djrs gq, fn[kkrk gSA dYiuk djsa fd i`Foh ij 
fcUnq A ,d voyksdu djus okys dh fLFkfr 
n'kkZrk gSA vc gesa vkdk'k esa ,d lUnHkZ fcUnq 
dh vko';drk gksrh gS] ftlds lkis{k i`Foh ds 
?kw.kZu ¼fLiu & viuh /kqjh ij ?kweuk½ dks ekik 
tk ldsA mnkgj.k ds fy,] gesa dSls ;g irk 
pysxk fd i`Foh us viuh /kqjh ij iwjk 360 fMxzh 
dk pDdj yxk fy;k gS\ tc gekjs ikl i`Foh 
ls ckgj dk dksbZ lUnHkZ fcUnq gksxk] dsoy rHkh 
ge mlds lkis{k i`Foh ds ?kw.kZu dh ckr dj 
ldrs gSaA ;g lUnHkZ fcUnq lw;Z gks ldrk gS ;k 
vkSj nwj fLFkr rkjs gks ldrs gSaA ;g fodYi 
pquuk gh lkSj fnol vkSj lkbMhfj;y fnol esa 
vUrj iSnk djrk gSA

ìFoh ij fcUnq A dks lqnwj rkjksa ds lkis{k 360 
fMxzh ?kw.kZu djus esa tks le; yxrk gS og 23 
?k.Vs vkSj 56 feuV gksrk gSA bl vof/k ds nkSjku] 

lkbMhfj;y Ms olsZl lksyj Ms rkjk&vk/kkfjr fnol cuke lkSj fnol

lw;Z

,d lkbMhfj;y fnu esa 
i`Foh dh xfr

lkbMhfj;y fnol 23 ?k.Vs 
56 feuV

lkSj
 fn

ol
 24

 ?k.
Vs
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ìFoh ls ns[kus ij] rkjs vkdk'k esa vius LFkku ij 
okfil ykSV vkrs gSaA ysfdu] mlh vof/k esa] lw;Z 
ifjØek dh viuh d{kk esa ìFoh FkksM+k&lk vkxs 
c<+ xbZ gksrh gSA ,d fnu esa ìFoh viuh ifjØek 
d{kk esa fdruh vkxs c<+rh gS\

i`Foh dks lw;Z ds pkjksa vksj 360 fMxzh dk ,d 
iwjk pDdj yxkus esa 365 fnu yxrs gSaA blfy, 
,d fnu esa i`Foh viuh ifjØek d{kk esa yxHkx 
1fMxzh dks.k ls vkxs c<+ tkrh gSA blls irk 
pyrk gS fd i`Foh ds lkis{k lw;Z dks vkdk'k esa 
vius ewy LFkku ij okfil vkdj fn[kkbZ nsus ds 
fy,] i`Foh dks viuh /kqjh ij 1 vfrfjä fMxzh 
?kw.kZu djuk iM+rk gSA 1fMxzh vfrfjä ?kw.kZu ds 
fy, i`Foh dks yxHkx 4 feuV dk le; yxrk 
gS] tks blh dkj.k ls lkbMhfj;y fnol vkSj 
lkSj fnol dk vUrj gksrk gSA

vkuUn ukjk;.ku bf.M;u baLVhVîwV v‚Q Lisl lkbal ,.M VSDuksyksth esa ,LVªksfQftDl ¼vUrfj{k&HkkSfrd'kkL=½ 
i<+krs gSaA muds 'kks/kdk;Z ;g le>us ij dsfUær gS fd fdl rjg csfj;ksfud inkFkZ xSysfDl;ksa ds ckgj cM+s 
iSekus ij forfjr gqvk gSA os fu;fer :i ls ,LVªksukseh ls lEcfU/kr 'kS{kf.kd vkSj lkoZtfud foKku çlkj 
xfrfof/k;ksa esa viuk ;ksxnku nsrs gSaA chp&chp esa] nf{k.k Hkkjr ds lkaL—frd bfrgkl dh Nkuchu djus ds 
fy, mUgsa ;k=k,¡ djuk vPNk yxrk gSA vuqokn % Hkjr f=ikBh

fu"d"kZ
;s mu vusd vH;klksa esa ls dqN FkksM+s ls 
mnkgj.k gSa tks ge LVSysfj;e dk mi;ksx djds 
dj ldrs gSaA bl l‚¶Vos;j esa Hkjiwj lalk/ku 
miyC/k gSaA ;fn vkidks l‚¶Vos;j dk mi;ksx 
djus dh fof/k dks le>us ds fy, enn dh 
t:jr gks rks mi;ksxdrkZvksa ds fy, bldh 
nh xbZ ekxZnf'kZdk ls og vPNh rjg çkIr gks 
ldrh gSA vusd fo'ofo|ky;ksa us LVSysfj;e  
dk mi;ksx djrs gq, vius çk;ksfxd vH;kl 
cuk, gSaA tc vki LVSysfj;e dh ijLij  
lEcfU/kr fo'ks"krkvksa ls vPNh rjg ifjfpr gks 
tk,¡xs] rks vki cnyrs gq, vkdk'k dh lajpukvksa 
vkSj xfr;ksa dh [kkstchu djus ds fy, vius 
[kqn ds vH;kl fufeZr dj ldsaxsA



vki Hkh fy[ksa----

vkbZ oaMj--- ek/;fed Ldwy dh foKku f'k{kk ij dsfUnzr if=dk gSA ;g Nekgh if=dk ¼uoEcj rFkk ebZ½ 
ewy :i ls v¡xzsth esa izdkf'kr gksxh] ysfdu ckn esa blds fgUnh rFkk dUuM+ vuqokn Hkh izdkf'kr gksaxsA 
if=dk Nis gq, :i esa vkSj vkWuykbu miyC/k gksxhA 

gesa ges'kk ,sls ys[kksa dh ryk'k jgsxh tks ek/;fed Ldwy esa i<+k, tkus okyh oSKkfud vo/kkj.kkvksa ij 
vk/kkfjr gksaA rks vxj vkids ikl ,sls fdlh ys[k dk fopkj gS tks foKku fo"k; dh fdlh ,slh  
vo/kkj.kk dh ,d O;kid vkSj xgjh le> nsrk gS tks ek/;fed Ldwy ds foKku ikB~;Øe ls esy [kkrh 
gS rks mls gekjs lkFk lk>k dfj,A 

vkidk ys[k foKku dh fdlh vo/kkj.kk ds bfrgkl] mldh mi;ksfxrk ;k fQj vU; fo"k;ksa ls mlds 
vUrjlEcU/kksa dh iM+rky ij Hkh gks ldrk gSA 

gesa dSlh lkexzh pkfg, bl ckjs esa vkSj vf/kd O;kid tkudkjh ds fy, vki bl vad ds fofHkUu [k.Mksa 
dks ns[k ldrs gSaA bl ckjs esa vki gels Hkh lEidZ dj ldrs gSaA ge vkidh enn djsaxs fd vkidk 
ys[k fdl [k.M ds fy, mi;qDr gksxkA 

ge [kklrkSj ij ek/;fed Ldwyksa esa dk;Zjr foKku f'k{kdksa vkSj f'k{kd f'k{kk ls tqM+s O;fDr;ksa ls vkus 
okyh lkexzh dk Lokxr djsaxsA ge foKku f'k{k.k ij vkids vuqHko] d{kkvksa esa vkids }kjk vktekbZ xbZ 
foKku xfrfof/k;k¡ vkSj muls f“k{k.k esa csgrjh ds ckjs esa tkuuk pkgsaxsA 

vki gesa gj vad esa izdkf'kr ys[kksa ij viuh izfrfØ;k ls Hkh voxr djk,¡A ge pquh gqbZ vkidh 
izfrfØ;kvksa dks vxys vad esa bl iUus ij txg nsaxsA 

vki viuk ys[k dHkh Hkh Hkst ldrs gSaA vkidks dsoy ;g /;ku j[kuk gS fd vxj vki viuk ys[k 
uoEcj] 2017 vad esa izdkf“kr djokuk pkgrs gSa rks mlds ckjs esa vkids vkjfEHkd fopkjksa dh ,d 
:ijs[kk gesa tqykbZ] 2017 ds vUr rd fey tkuk pkfg,A ;g :ijs[kk vf/kd ls vf/kd 500 “kCnksa esa 
iwonder.editor@azimpremjifoundation.org ij vius uke rFkk laf{kIr ifjp; ds lkFk HkstsaA 
gekjh dksf“k“k gksxh fd ge tYn ls tYn vkils lEidZ djsaA 

lEiknd x.k









‘Intricate Interactions of a cellular kind. View under a Scanning Electron Microscope’.
Catch the next issue of I wonder for an exciting foray into the world of Interactions and a special feature on 

Emerging Trends in Biology!  

dks'kh; lajpuk esa tfVy ijLij fØ;k dk ,d –'; bysDVªku ekbØksLdksi lsA
vkbZ oaMj ds vxys vad esa ijLij fØ;k dh jksekapd nqfu;kA 

lkFk gh thofoKku esa mHkjrs #>ku


