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What is accomplished by fire is alchemy, which whether is
the furnace or kitchen stove.                             ... Paracelsus

i`Foh dk ,d frgkbZ fgLlk ouksa ls vkPNkfnr gSA ou tSofofo/krk ls laiUu gSa tks fofo/k izdkj ds ikfjfLFkfrdh
ra=k j[krs gSaA bu Hkkafr&Hkkafr ds ikfjfLFkfrdh ra=kksa esa thou ds vla[; :i iui jgs gSa tks lw{ethoksa ls ysdj

fo'kkydk; thok s a vk Sj
ouLifr;ksa dh yk[kksa iztkfr;kas
ds :i vfLrRo esa gSaA ouksa
ls fufeZr ;g tSofofo/krk
ekuork dks vusd izdkj dh
i;kZoj.kh; lsok,a iznku djrh
gSA mRikndrk ds rkSj ij
tSofofo/krk izR;{k :i ls
5000 ls vf/kd izdkj ds

mRiknksa dk lzksr gS ftlesa ydM+h] Qy] rsy] lqxaf/kr rRo] vkfn vusd mRikn 'kkfey gSaA lqj{kkRed :i ls ou
e`nk ds dVko dks jksdus ds lkFk gok] ikuh vkSj rqQkuksa ds dkj.k gksus okyh e`nk {kj.k ds fy, <ky dk dk;Z
djus ds vykok fofdj.kksa] pØokrksa vkSj 'kksj ls gesa dkQh gn rd lqjf{kr j[krs gSaA fu;ked ds rkSj ij ou
ok;qeaMyh; xSlksa ds larqyu dks cuk, j[kus ds vykok [kfut rRoksa] fofdfjr ÅtkZ vkSj tyok;q vkfn esa egRoiw.kZ
Hkwfedk fuHkkrs gSaA ;gh ugha ou dyk] lkfgR;] 'kks/k vkSj /kkfeZd :i ls gesa izsj.kk Hkh iznku djrs gSaA blfy,
;g dgk tk ldrk gS fd i`Foh dh lcls cqf)eku iztkfr ekuo dk thou Hkh vjcksa tho&tarqvksa ds leku ouksa
ij gh fuHkZj gSA

vkt ouksa ds lkeus vusd izdkj dh leL;k,a vkSj pqukSfr;ka gSaA ;fn ge ouksa ds {ks=kQy dh ckr djsa rks
chloha 'krkCnh ds vkjaHk esa /kjrh dk 30 izfr'kr ouksa ls vkPNkfnr Fkk ysfdu bDdhloha lnh esa ouksa dk izfr'kr
?kVdj 14-4 izfr'kr jg x;kA oSls rks lu~ 1988 dh jk"Vªh; ou uhfr esa eSnkuh bykdkas ds fy, ouksa dk {ks=kQy
33 izfr'kr vkSj igkM+h bykdksa ds fy, 67 izfr'kr lq>kfor gSA

Hkkjr dh ckr djsa rks orZeku esa ;g izfrO;fDr 0-6 gsDVs;j gS tks fd fo'o vkSlr 0-64 gSSDVs;j izfr O;fDr
ls de gSA oSls iwjs fo'o eas ouksa ds {ks=kQy esa deh gks jgh gSA fo'ks"kdj fodkl'khy ns'kksa esa vkPNkfnr {ks=kksa
esa rsth ls deh vk jgh gSA ;g rks ge lHkh tkurs gh gSa fd ouksa ds {ks=kQy esa deh dk eq[; dkj.k Ñf"k {ks=kksa
ds foLrkj] vkS|ksfxdj.k] tykou ydM+h dk Hkkjh mi;ksx o ouksa ls izkIr vU; mRiknksa dk va/kk/kaq/k nksgu djuk
gSA orZeku esa izR;sd lky m".kdVhca/kh; ouksa ds {ks=kQy esa 1 djksM+ gSDVs;j dh deh ns[kh tk jgh gSA ;fn
;g nj blh izdkj cuh jgh rks Mj gS fd dgha m".kdVhca/kh; ou ,d fnu [kRe gh u gks tk,aA

la;qDr jk"Vª [kk| ,oa Ñf"k laxBu ds vuqlkj ouksa dh dVkbZ ds dkj.k izR;sd lky djhc 13]000 oxZ
fdyksehVj ouksa dk lQk;k gks jgk gSA blds vykok ,d vkSj pkSadkus okyh ckr ;g gS fo'o cSad ds vuqlkj
xzhu gkml xSlksa ds mRltZu esa ouksa ds dVus ds dkj.k 20 izfr'kr dh o`f) gks jgh gSA vly esa fo'oO;kih ouksa]
dh feV~Vh esa ok;qeaMy ls dgha vf/kd dkcZu lekbZ gqbZ gSA fo'o cSad dk vuqeku gS fd ou i`Foh dh nks frgkbZ
iztkfr;ksa dk vkokl miyC/k djkrs gSa vkSj ouksa ds dVko ds dkj.k o"kkZouksa ds {ks=kQy esa dkQh deh vk jgh
gSA

vkt varjkZ"Vªh; Lrj ij bl ckr ij fpark O;Dr dh tk jgh gS fd ouksa ds
fo'oO;kih {ks=kQy esa dkQh deh vkus ds lkFk gh ouksa ds le{k vusd izdkj dh
pqukSfr;ka gSaA blfy, fo'oHkj esa ouksa ds laj{k.k ls lacaf/kr vusd xfrfof/k;ksa dks
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vk;ksftr fd;k tk jgk gSA blh Øe esa la;qDr jk"Vª la?k }kjk bl o"kZ
dks varjk"Vªh; ou o"kZ :i esa euk;k tk jgk gSA gkykafd blls igys o"kZ
2008 dks ̂varjjk"Vªh; ìFoh o"kZ* ds :i esa euk;k x;k Fkk ftlesa Hkh ouksa
ds laj{k.k ij dkQh tksj fn;k x;k FkkA fiNys o"kZ ;kuh 2010 dks
^varjk"Vªh; tSofofo/krk o"kZ* ds :i esa euk;k x;k FkkA 2011&2020 ds
n'kd dks la;qDr jk"Vª tSofofo/krk n'kd ds :i esa euk;k tk jgk gSA
ge vius foiusV Dycksa ls fo'ks"k rkSj ij ;g mEehn djrs gSa fd oks vius
vklikl ouksa ds egRo vkSj mu ij eaMjkrs ladV ds izfr tutkx:drk
ykus dk iz;kl djsaA blds fy, og vusd xfrfof/k;ksa tSls jSyh] iksLVj
izfr;ksfxrk] gcZy jaxksyh izfr;ksfxrk] iz'uksRrjh izfr;ksfxrk o uqDdM+
ukVd tSls vusd dk;ZØeksa dks vk;ksftr dj tutkx:drk ds vfHk;ku
esa Hkkxhnkj cu ldrs gSaaA gkykafd bl o"kZ  ge foiusV Dycksa ds fy, dksbZ
fo'ks"k xfrfof/k;ka lq>kfor ugha dj jgs gSa ysfdu Dyc pkgsa rks fiNys o"kZ
dh xfrfof/k;ksa dks foLrkj ns ldrs gSaA

ou&izÑfr dk migkj
1- ou fdlh Hkh Hkwfe vk/kkfjr ikfjfLFkfrdh ra=k ls vf/kd tSofofo/krk
le`) {ks=k gSaA ouksa ds laj{k.k vkSj LFkkf;Ro ds dkj.k Hkwfe vk/kkfjr nks
frgkbZ thoksa vkSj ouLifr;kasa dk Hkh vfLrRo cuk jgsxkA

2- tSofofo/krk dh le`)rk dkQh gn rd ouksa vkSj ogka ik, tkus okys
ikfjfLFkfrdh ra=k ij fuHkZj djrh gSA ;g rks ge tkurs gh gSa fd
tSofofoèkrk dh le`)rk ij vusd yksxksa dh vkthfodk fuHkZj gksrh gSA
3- tSfod lalk/kuksa ls le`) ouksa ds dkj.k vkfFkZd] lkekftd vkSj
lkaLÑfrd lzksrksa dk mRiknu gksrk gSA bu lalk/kuksa ds u"V gksus ij ouksa
ij fuHkZj yksxksa dk fuokZg djuk eqf'dy gks tk,xkA
4- ouksa dk {ks=kQy blfy, ?kV jgk gS D;ksafd muls vizR;{k :i ls izkIr
O;kid vkfFkZd ykHk dh lgh x.kuk ughsa dh tk ldh gSA

5- miHkksDrkvksa dks ouksa ls nh?kZdkfyu ykHk izkIr djus ds fy, mudk
mi;ksx ouksa ds LFkkf;Ro dh izkFkfedrk ds vk/kkj ij djuk gksxkA

ouksa dh lkaLÑfrd lsok
i;kZoj.k ds vykok ouksa dk lkekftd ewY;ksa ls xgjk fj'rk gSA ou gekjh
lH;rk vkSj laLd`fr ls tqM+s gq, gSaA vusd laLd`fr;ksa esa ouksa dks ifo=k
ekuk tkrk gSA ouksa ls lacaf/kr vusd R;kSgkj vkSj mRlo ekuoh; lekt
vkSj ouksa ds lqe/kqj laca/kksa dks n'kkZrs gSaA lfn;ksa ls ekuo ouksas ds izfr mnkj
ǹf"Vdks.k j[krk vk;k gSA vkfndky ls ekuo ouksa dh ifo=krk dks lEeku
djrk jgk vkSj cnys esa ou ekuo lekt dks fofHkUu mi;ksxh inkFkksZa dh
iwfrZ esa lgk;d fl) gq,A Hkkstu ls ysdj foykflrk dh oLrqvksa ds laxzg
esa ge ouksa ls izkIr inkFkks± dk mi;ksx djrs gSaA gekjs ns'k esa izkphu dky
ls ouksa ds laj{k.k ij /;ku fn;k x;kA ,sls dbZ ou {ks=k gSa ftUgsa nsoou
?kksf"kr fd;k x;k gSA tgka dVkbZ ,oa i'kqvksa dh pjkbZ ij izfrca/k gksrk
gSA bl izdkj gekjs ns'k esa lfn;ksa ls ouksa dk laj{k.k gksrk vk;k gSA

ou uohdj.kh; izkd`frd lalk/ku gSaA fo'o ds foHkUu fgLlksa esa ouksa ds
varxZr fofHkUu izdkj ds o`{k ik, tkrs gSA ou thoksa vkSj mn~;ksxksa ds
fy, cgqr lh vko';d oLrq,a miyC/k djkus ds dkj.k fdlh Hkh ns'k ds
vkfFkZd fodkl ds fy, egRoiw.kZ izkd`frd lalk/ku gSaA vkfFkZd fodkl
dks xfr iznku djus ds vykok ou i;kZoj.k dh xq.koRrk dks izHkkfor djus
ds lkFk i`Foh ij thou ds fy, vko';d foHkUu ra=kksa dks izHkkfor djrs
gSaA ou lqanjrk ds Hkh izrhd gSaA gjs&Hkjs ou lHkh dk eu eksg ysrs gSaA ouksa
esa QSyh izÑfr dh laqnjrk eu dks mYykl vkSj vkuan ls Hkj nsrh gSA

ou% thou ds vk/kkj
ou ,oa oU; tho ikfjLFkfrdh ra=k ds larqyu ds vk/kkj LraHk gSaA ou
i;kZoj.k dks iznw"k.k eqDr djus ,oa vFkZO;oLFkk ds fodkl esa vge
;ksxnku nsrs gSaA izkd̀frd lqanjrk ls ifjiw.kZ gksus ds dkj.k ou i;ZVd LFky
ds :i esa vkfFkZd fodkl dks xfr iznku djrs gSaA  ou o"kkZ dks vkdf"kZr
djrs gSaA blfy, ou vkPNkfnr {ks=kksa esa o"kkZ vf/kd gksrh gSA bl izdkj
ou tyh; ra=k ij izHkko n'kkZrs gSaA bl izdkj tgka taxy ,d vksj feV~Vh

varjkZ"Vªh; ou o"kZ&2011 ds y?kq vof/k mn~ns';
¼1½ ouksa ds laj{k.k vkSj lqj{kk ds fy, oSf'od leqnk; dk /;ku vkdf"kZr

djukA
¼2½ oukas ls izkIr laink ds izfr jktuSfrd vkSj lkekftd tkx:drk

ykukA
¼3½ ouh; lalk/kuksa ds fy, pqukSfr;ka mRiUu djus okys dkjdksa dks

fpfUgr dj muds izfr /;ku vkdf"kZr djukA
¼4½ ouksa ds laj{k.k ls lacaf/kr xfrfof/k;ksa esa Hkkxhnkjh ds fy, tuekul

fo'ks"krkSj ij ;qokvksa dks tkx:d djukA

 nh?kZdkyhu vof/k mn~ns';
¼1½ jk"Vªh; ,oa varjkZ"Vªh; leqnk; dks ouksa ds laj{k.k vkSj mRikndrk

ds izfr lpsr djukA
¼2½ izR;sd jk"Vª ds lkekftd] vkfFkZd vkSj i;kZoj.kh; y{;ksa ds fy,

ouh; laink dk mi;ksx djus ds lkFk mls lajf{kr djus ds izfr
tkx:d djukA

¼3½ izcy bPNk'kfDr ls ouh; laink ds laj{k.k ij /;ku nsukA
¼4½ ouh; dk;ZØeksa dks csgrj vkSj O;ofLFkr dk;Z;kstuk viukdj

fØ;kfUor djus ds fy, izsfjr djukA blds vykok jk"Vªh; fodkl
esa ouh; laink dk LFkkf;Ro ds vk/kkj ij mi;ksx djus ds fy,
tuekul dks tx#d djukA

    eq[; fo"k;%  okfudh vkSj [kk|kUu lqj{kk
    mifo"k;% ouksa dk laj{k.kA okfudh vkSj tuekulA

ou tSofofo/krk ds HkaMkj gksrs gSa

ou tSofofo/krk ds HkaMkj gksrs gSa
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ds {kj.k dks jksdrs gS ogha nwljh vksj ;s Hkw&ty ds Lrj dks Hkh cuk, j[krk
gSA oU; {ks=k esa feV~Vh dk vijnu cgqr gh de gksrk gSA ou ènk vijnu
jksdus ds lkFk ok;q iznw"k.k dks de djrs gSaA ou igkM+h {ks=kksa esa HkwL[kyu
dh ?kVukvksa esa deh ykrs gSaA ou igkM+ksa ds fy, gh ugha oju~ jsfxLrkuh
{ks=kksa esa Hkh mi;ksxh gSaA ouksa dh mifLFkfr ds dkj.k jsfxLrkuh {ks=kksa esa cgus
okyh gok dh xfr de gks tkrh gS ftlls ogka vijnu esa deh vkrh gSaA
ouksa ls vkPNkfnr {ks=kksa esa ck<+ o HkwL[kyu dh ?kVuk,a Hkh de gh ?kfVr
gksrh gSaA ouksa esa mifLFkr o`{kksa dh ifRr;ka fxjus ds ckn vi?kfVr gksdj
[kkn cu dj feV~Vh dh xq.koRrk esa o`f) djrh gSA ou feV~Vh dh
ty&èkkj.k {kerk dks vf/kd dj feV~Vh o i;kZoj.k esa ueh dh ek=kk dks
c<+krs gSaA bl izdkj ou i`Foh ds rkieku dks fu;af=kr j[kus esa egrh

Hkwfedk fuHkkrs gSaA ou o taxy thou ds fy, vfr vko';d gS D;kasfd
;g egRoiw.kZ lalk/kuksa ds izeq[k lzksr gSA ty] ydM+h rkth gok] vkS"kèkh;
ikSèks] ,sls vla[; midkj gS] tks ouksa dks thou ds fy, eaxye; cukrs
gSaA taxy dbZ lkjh ouLifr;ksa] vkS"kf/k;ksa o oU; thoksa ds laj{kd gksrs
gSA ouksa ls feyus okys mRiknksa dh lwph cgqr yach gSA

oSls rks ou ekuo lekt dh lkekftd] vkfFkZd ,oa ikfjrkaf=kd
O;oLFkk ds fy, csgn egRoiw.kZ gSA ou tgka ,d vksj feV~Vh ds
cuus&cukus dh izfdz;k esa vge~ Hkwfedk fuHkkrs gSa] ogha nwljh vksj feV~Vh
ds vijnu dks Hkh jksdus esa Hkh l{ke gksrs gSaA ou gesa rkth C;kj nsus ds
fy, vius esa dkQh ek=kk esa dkcZu lks[k ysrs gSa] vkSj lkFk gh lkFk Hkw&ty
Lrj dks Hkh cuk, j[krs gSaA ou Liat dh rjg gSa] tks vR;kf/kd ikuh lks[k
ysrs gSa vkSj vko';drkuqlkj mls NksM+rs Hkh jgrs gSa A ouksa ij >we[ksrh
rFkk mlds izHkko ,oa ouksa dh lekftd] vkfFkZd o ikfjrkaf=kd Hkwfedk
mUgsa bl izÑfr dk ekuo dks izkIr uk;kc migkj lkfcr djrh gSaA

foxr 200 o"kkZa ds nkSjku ouksa ds izfr lekt ds utfj;s esa O;kid
cnyko vk;kA ftlds dkj.k ouksa dk vR;kf/kd nksgu gqvkA ekuoh;
ykyp o O;kikfjd fgrksa ds fy, ouksa dk ògn Lrj ij lQk;k fd;k x;k
ftlds dkj.k ouksa esa jgus okys thoksa o ekuo dk thou izHkkfor gqvkA
ouksa ds fouk'k ls ogka jgus okys yk[kksa yksxksa dh vkthfodk [kRe gks xbZ
vkSj lfn;ksa ls jpk&clk lkekftd rkuk&ckuk Hkh Hkax gqvkA fiNys dqN
n'kdksa ds nkSjku rsth ls cnyrs jgu&lgu ,oa vkS|ksfxdhdj.k ds dkj.k
ouksa ij ncko c<+k gSA ou lalk/kuksa ij c<+rh fuHkZjrk vkSj muds vaèkkèkaqèk
mi;ksx us fo'o ds dbZ ou {ks=kkksa dk lQk;k dj fn;k gSA

ekuo dh c<+rh vkcknh dks vkJ; nsus ds fy, bu ouksa dks viuh
dqckZuh nsuh iM+rh gS ftlds pyrs oU; thoksa dh la[;k Hkh rsth ls ?kVrh
tkrh gSA bu lHkh igyqvksa ds lkFk&lkFk] jk"Vªh; m|kuksa] vHk;kj.kksa ,oa
ekuo ds n[ky vkSj mlds izfrdqy izHkko Hkh vkt gekjk /;ku vkdf"kZr
djrs gSaA

ysfdu fiNys ,d&nks n'kdksa ls i;kZoj.k dks ysdj c<+rh fpark o
tyok;q ifjorZu ds eqn~ns ds dkj.k vc yksxksas dks ouksa dh egRrk le>
vkus yxh gSA oSf'od leqnk; Xykscy okfeZax ds lkFk gok] ikuh vkSj
feV~Vh esa ?kqyrs tgj dks ysdj fpafrr gSA ,slh ifjfLFkfr esa ou {ks=kksa dk
foLrkj ,oa mudh le`f) va/ksjs esa jks'kuh dh ,d fdj.k dh Hkkafr lkfcr
gksxh D;ksafd ouksa esa ìFoh ds rkieku dks fu;af=kr djus dh vn~Hkqr {kerk
gSA ou xzhu gkml xSlksa esa izeq[k xSl dkcZu MkbvkWDlkbM dks vo'kksf"kr
dj Xykscy okfeZax esa deh ykrs gSaA blfy, ouksa dk laj{k.k vko';d gS
rkfd /kjrh ij thou lnSo eqLdqjkrk jgsA

 dqN eq[; ckrsa
�����     ou i`Foh ds dqN {ks=kQy dk 31 izfr'kr Hkkx ?ksj gq, gSa tks fd

yxHkx 4 vjc gSDVs;j gS vkSj ftlesa nks frgkbZ ls vf/kd Fkyh;
iztkfr;ka fuokl djrh gSaA vdsys vestu ouksa esa gh fo'o dh dqy
Fkyh; tSfod fofo/krk dk 25 izfr'kr fgLlk gSA

�����     fo'o ds dqy ouksa dk 53 izfr'kr dsoy ikap ns'kksa] czkthy] phu]
dukMk] :l vkSj la;qDr jkT; vesfjdk esa QSyk gqvk gSA

�����     1-6 vjc ls vf/kd yksx viuh vkthfodk ds fy, ouksa ij fuHkZj
gSaA ,d vuqeku ds vuqlkj ou yxHkx 30 djksM+ yksxksa dks vkJ;
iznku djrs gSaA

�����     fodkl'khy ns'kksa dh yxHkx 80 izfr'kr turk ijaijkxr nokvksa tSls
rsy] gcZy nokvksa vkfn dk mi;ksx djrh gSaA

�����     ou yxHkx 5000 vkfFkZd mRiknksa ds lzksr gSaA ftleas bZekjrh ydM+h]
tykou ydM+h] nok,a] rsy vkSj Hkkstu o diM+ksa vkfn ds fuekZ.k ds
fy, vko';d rRo 'kkfey gSaA

�����     fo'o dk rhu pkSFkkbZ 'kq) ikuh ouksa ds tylzksrksa ls vkrk gSA
fodkl'khy ns'kksa ds nks frgkbZ 'kgjksa ds fy, ou is;ty dks 'kq) djus
esa vge Hkwfedk fuHkkrs gSaA

�����     ouh; tSofofo/krk ,d vR;ar rhoz nj ls c<+ jgh gSA m".kdfVcaèkh;
ouksa esa izfrfnu thokssa vkSj ouLifr;kssa dh 100 iztkfr;ka yqIr gks jgh
gSaA

�����     dqy ouksa ds 36 izfr'kr ou izkFkfed ouksa ls vkPNkfnr gSaA mu ouksa
dh ns'kt iztkfr;ksa esa ikfjfLFkfrdh; O;oLFkk ekuoh; xfrfof/k;ksa
}kjk vo:) ugha gksrh gSaA

�����     ouksa dh dVkbZ dh nj fiNys n'kd esa c<+h gS ,d vuqeku ds vuqlkj
izfro'kZ oSf'od ouksa esa ls 1-3 djksM+ gSDVs;j ouksa dk lQk;k gks jgk
gSA m".kdfVca/k;h ouksa esa tgka tSofofo/krk izpqj ek=kk esa fo|eku gS
ogka ouksa dh dVkbZ xaHkhj fpark dk fo'k; cuh gqbZ gSA

�����     ouksa dh dVkbZ ls fudys xzhu gkml xSalksa dk ldy xzhu gkml
mRltZu esa 15 izfr'kr dk ;ksxnku fpark dk fo"k; gSA

�����     ,d vuqeku ds vuqlkj djhc ,d vjc gSDVs;j ;k dqy ou {ks=k
ds yxHkx pkSFkkbZ fgLls dks mldh mRikndrk vkSj ikfjfLFkfrdh ra=k
ds LokLF; ds fy, mUur djuk vko';d gSA

�����     oSf'od rkSj ij dqy 46 djksM+ gSDVs;j ouksa dks ;kuh dqy ouh;
{ks=kQy ds 12 izfr'kr Hkkx dks tSofofo/krk ds laj{k.k ds fy,
lajf{kr fd;k x;k gSA bl {ks=k esa lu~ 1990 ds ckn ls 32 izfr'kr
dh o`f) gqbZ gSA

ch-ds- R;kxh ,oa uouhr dqekj xqIrk
bktyagi@vigyanprasar.gov.in, ngupta@vigyanprasar.gov.in

nso ou& Hkkjr esa ouksa ds laj{k.k ds fy, ijaijkxr rjhdk
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fiz; lnL;k sa] vkt jlk;u foKku gekjs thou ds lHkh {ks=kksa esa ,d izeq[k
Hkwfedk fuHkk jgk gSA jLkk;u foKku us euq"; o blds jgu&lgu ij Hkh
vR;f/kd izHkko Mkyk gSA Hkkstu] diM+k] vkokl] ihus dk ikuh] lkcqu]
viektZd] nokb;ka] moZjd dhVuk'kd] dkxt] rsy] lhesaV] ikWyhej]
bZaèku] dkap bR;kfn tSlh jkstejkZ dh t:jrsa fdlh u fdlh rjg ls
jklk;fud ;ksfxdksa] izfØ;kvksa rFkk fl)karksa ls tqM+h gqbZ gSaA jlk;u foKku
ds fo|kFkhZ vFkok ,d jlk;uK ds fy, jlk;u foKku dk mís'; mu
izfrfØ;kvksa dks le>us esa fufgr gksrk gS ftuls ,d inkFkZ dks nwljs inkFkZ
esa cnyk tkrk gSA bl izdkj foKku dh ;g 'kk[kk euq"; dh fofHkUu
vko';drkvksa dh iwfrZ ds fy, ,d inkFkZ ds xq.kksa esa lq/kkj ykdj vU;
inkFkksZa esa ifjorZu djus dh fof/k;ka iznku djrh gSaA vr% ekuo lH;rk
ds fodkl esa jlk;u foKku uss egRoiw.kZ ;ksxnku fn;k gSA jlk;u foKku
esa Ñf"k mRiknu esa lq/kkj ykus] vla[; jksxksa dh jksdFkke o bykt djus]
ÅtkZ mRiknu esas rsth ykus rFkk i;kZoj.k iznw"k.k dks de djus tSls vusdksa
egRoiw.kZ dk;Z fd;s gSaA blesa dksbZ
vfr';ksfDr ugha gS fd foKku dh
dksbZ Hkh vU; 'kk[kk bruh O;kid
fo"k; {ks=k 'kkfey djrh gksxh ftruk
fd jlk;u foKku 'kkfey djrk gSA
vkt ds le; esa ;g vk/kqfud foKku dh ewyHkwr 'kk[kkvksa esa ,d gSA

;g tkudj cgqr vk'p;Z gksrk gS fd ,d ewy foKku gksus ds ckotwn
jlk;u foKku dh vU; 'kk[kkvksa tSls HkkSfrdh o thou foKku dh rqyuk
esa ,d uohu fo"k; gSA 18oha 'krkCnh rd jlk;u foKku dh uhao rd
ugha j[kh xbZ FkhA ml le; vf/kdrj jlk;uKksa dks dhfe;kxj ds uke
ls tkuk tkrk FkkA dhfe;kxj os izkjafHkd m|eh Fks tks vkfFkZd ykHk ds
fy, inkFkksZa ds xq.kksa esa ifjorZu ykuk pkgrs Fks] tSls ikjs rFkk lhls dks
Lo.kZ /kkrq esa ifjofrZr djuk bR;kfn] ftlesa os dHkh lQy ugha gq,A

dhfe;k&,d gtkj o"kksZa ls Hkh vf/kd le; rd mlh :i esa jgsA
dhfe;kxjksa }kjk vusd mi;ksxh o iz;ksxfl) ifj.kke ,d=k fd;s x,]
ftudks vk/kqfud jlk;u foKku esa lfEefyr fd;k x;k gSA

18 oha 'krkCnh ls igys Hkh dbZ O;fDRk;ksa us dhfe;kxjksa dh ifjdYiukvksa
dks pqukSrh nh FkhA mUgha esa ls ,d oSKkfud jkWcVZ ckW;ys Fks ftUgksaus 1960
bZLoh esa vius xzaFk ̂nh LdsIVhdy dsfeLV* }kjk bu lHkh ifjdYiukvksa dks
lekIr djrs gq, vk/kqfud jlk;u foKku dh vo/kkj.kkRed uhao j[khA

dhfe;k ls gfjr jlk;u dk lQj

dhfe;kxj vkSj jlk;uK esa eq[; varj ;g ekuk tkrk gS fd
dhfe;kxjksa us dHkh oSKkfud fof/k;ksa dk vuqlj.k ugha fd;kA oSKkfud
fof/k;ksa esa ,d u;s fopkj dks dksjh ifjdYiuk ekuk tkrk gSA bl
ifjdYiuk dks fu;af=kr ifjfLFkfr;ksa esa è;kuiwoZd rFkk dBksj ijh{k.k djus
ds i'pkr~ gh ;g ,d oSKkfud fof/k@fu;e dgykrh gSA

orZeku esa jlk;u foKku dks vusd O;olk;ksa rFkk m|ksxksa dk vkèkkj
ekuk tkrk gSA pwafd jlk;u foKku izpfyr fl)karks dks ewyHkwr fl)karksa
ls tksM+rk gS] blhfy, bldks dsUnzh; foKku Hkh dgk tkrk gSA 1911 bZ0
esa eSMe D;wjh dks jlk;u 'kkL=k esa feys ukscy iqjLdkj dh 100oha o"kZxkaB
rFkk varjjk"Vªh; jlk;u lfefr la?k ¼ckn esa varjjk"Vªh; 'kq) ,oa
vuqiz;qDr jlk;u foKku la?k ds uke ls tkuk tkus yxk½ dh o"kZxkaB ij
o"kZ 2011 dks foKku dh jlk;u foKku 'kk[kk dks lefiZr fd;k tk jgk
gSA ge ;g o"kZ Hkkjr esa vk/kqfud jlk;u m|ksxksa dh uhao j[kus okys
jlk;uK izQqy panz js dk 150oka tUefnu ds #i esa Hkh euk jgs gSaA

varjjk"Vªh; jlk;u o"kZ 2011
dh ,d dM+h ds :i esa dbZ mís';
fuèkkZfjr fd, x, gSa rkfd varjjk"Vªh;
leqnk;] jlk;uKksa] i;kZoj.kfon~ksa rFkk
vke turk dk è;ku vkdf"kZr djrs

gq, fof'k"V y{; izkIr dj ldsaA blds vfrfjDr varjjk"Vªh; jlk;u o"kZ
2011 ds nks eq[; y{; gSa %& orZeku pqukSfr;ksa dh rjQ è;ku vkdf"kZr
djuk tSls oSf'od tyok;q ifjorZu] ihus ;ksX; ikuh] Hkkstu ,oa ÅtkZ
izkfIr gsrq thou;kiu ds ¼èkkj.kh;½ lzksr iznku djuk] euq"; ds LokLF;
ds fy, okrkoj.k LoPN cuk, j[kuk] rFkk loksZÙke vkS|ksfxd i)fr;ksa
ds fodkl gsrq la;qDr jk"Vª }kjk vkjaHk fd;s x, dk;ZØeksa dh vksj è;ku
[khapukA tSlk fd ge tkrus gSa fd loksZÙke vkS|ksfxd i)fr;ksa ds varxZr
iznw"k.k fu;a=k.k ,oa i;kZoj.k xq.koRrk esa lq/kkj ykus ds iz;kl fd;s tk
jgs gSaA lu~ 1970 ls yxkrkj fd;s tk jgs bu iz;Ruksa ds dkj.k gh fVdkÅ
jlk;u foKku dk mn~Hko gqvk gS ftls vkt gfjr jlk;u foKku ds uke
ls tkuk tkrk gSA 1919 bZ0 esa ̂ gfjr jlk;u foKku* dk ukedj.k djus
okys ;syt lsaVj QkWj xzhu dSfeLVªh ,aM xzahu bathfu;fjax ds funs'kd ikWy
,usLVkl ds vuqlkj ^gfjr jlk;u foKku* fVdkÅ] lqjf{kr ,oa xSj
iznw"k.kdkjh jlk;u foKku gS tks gesa lkexzh rFkk ÅtkZ dk de ls de
mi;ksx djrs gq, mRikn fuekZ.k ds ;ksX; cukrk gS rFkk mif'k"V Hkh

gfjr jlk;u foKku mu fl)kar&lewgksa dk mi;ksx djrk gS tks
jklk;fud mRiknksa ds fMtkbu] fuekZ.k vkSj iz;ksx esa fo"kSys inkFkksZa
ds izfriknu vFkok iz;ksx dks de djus vFkok lekIr djus dk
dk;Z djrs gSaA

dhfe;k ls gfjr jlk;u dk lQj
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gfjr jlk;u foKku dh fo"k; oLrq gS %

* vfij"Ñr inkFkksZa esa ls U;wure vif'k"V izfriknuA

* vfHkdeZdksa dh ctk; mRizsjdksa dk iz;ksxA
* vfo"kk.kq vfHkdeZdksa dk iz;ksxA
* mUur ijek.kq {kerkA
* foyk;d eqDr vFkok i;kZoj.k dh n`f"V ls iqupZØ.k;ksX; lqnE;
  foyk;d ra=kksa dk iz;ksx

LFkk;h jlk;u 'kkL=k inkuqØe
jklk;fud mRikn rFkk fØ;k,a bl inkuqØe ds vuqlkj mPpre Lrj dh
gksa] rFkk bldh ykxr cktkj dh izfrLi/kkZ ds vuq:i gksuh pkfg,A
1&   gfjr jlk;u 'kkL=k% ewyr inkFkksZa dk y?kqdj.k@jklk;fud [krjksa dh

jksdFkke djrk gSA
*   ,sls jklk;fud mRikn rS;kj djuk tks equ"; ds LokLF; o i;kZoj.k

ds fy, vis{kkÑr de [krjukd gksA
*   euq"; ds LokLF; ,oa i;kZoj.k ds fy, vis{kkÑr de ?kkrd

vifj"Ñr jlk;uksa o vfHkdeZdksa dk iz;ksx djukA
*   de ÅtkZ rFkk lkexzh xgurk okys ¼mPp ijek.oh; ferO;rk] U;wu

bZ&dkjd½ la"ys"k.k rFkk vU; izØe rS;kj djukA
*   gj o"kZ izkIr gksus okys uohdj.kh; lalk/kuksa vFkok izpqj vif'k"Vksa

ls mRiUu vifj"Ñr jlk;uksa dk iz;ksx djukA
*   of?kZr] vf/kd lqxe] iqu% iz;ksx vFkok iqupZØ.k gsrq jklk;fud

mRikn rS;kj djukA
2&  iqu% iz;ksx vFkok iqu'pØ.k jlk;uA
3&  jlk;uksa dks de [krjukd cukus ds fy, mudk mipkj djukA
4&  jlk;uksa dks lgh <ax ls u"V djukA
*   euq"; ds LokLF; rFkk i;kZoj.k ds fy, vis{kkÑr de [krjukd

jlk;u uhps fn;s x, gSa %
*   tho ,oa ifjfLFkfrd ra=k ds fy, de fo"kSys inkFkZA
*   tho vFkok i;kZoj.k esa tSolap;d vFkok vLFkk;h jlk;uA
*   j[kj[kko ,oa iz;ksx dh n`f"V ls varfufgr :i ls vis{kkÑr vf/kd

lqjf{kr jlk;uA

gfjr jlk;u foKku ds 12 fu;e
1& jksdFkke% vif'k"V ds mRiknu ds i'pkr~ mldks mipkfjr vFkok

'kksèkd djus dh ctk; vif'k"V dh jksdFkke djuk vf/kd ykHknk;d

gksrk gSA

2&  ijek.kfod ferO;;rk% la'ys"k.kkRed fof/k;k rS;kj dh tk,a ftuesa

vafre mRikn ds fuekZ.k gsrq lHkh lkefxz;ksa ds lekos'ku esa òf) djus

okys izØeksa dk iz;ksx gksA

3&  de [krjukd jklk;fud la'ys"k.k% tgka rd O;kogkfjd gks] ekuo

,oa i;kZoj.k gsrq cgqr de vFkok fcuk fo"kkDrrk okys inkFkksZaa dk

iz;ksx rFkk mRiknu djus okyh la"ys"kk.kkRed fof/k;ka rS;kj dh tkuh

pkfg,A

4&  vis{kkÑr vf/kd lqjf{kr jlk;u rS;kj djuk% jlk;uksa dh fo"kkDrrk

de djrs le; okafNr dk;ksaZ ij izHkko Mkyus okys jklk;fud mRikn

rS;kj djus pkfg,A

5&  vf/kd lqjf{kr foyk;d rFkk lgk;d inkFkZ% tgka rd laHko gks

lgk;d inkFkksZa ¼mnkgj.kr% foyk;dksa vFkok izFkdu deZdksa½ dk

iz;ksx u fd;k tk,] vkSj ;fn iz;ksx djuk iM+s rks gkfujfgr lgk;d

inkFkksZa dk gh iz;ksx fd;k tk,A

6&  ÅtkZn{k fMtkbu rS;kj djuk% i;kZoj.kh; ,oa vkfFkZd izHkkoksa dks è;ku

essa j[krs gq, jklk;fud izØeksa dh ÅtkZ vko';drk,a igpkuh tk,a

rFkk mUgsa de fd;k tk,A

7&  uohdj.kh; vifj"Ñr ¼dPps½ inkFkksZa dk iz;ksx% tc dHkh rduhdh

o vkfFkZd :i ls O;kogkfjd gks] vuohdj.kh; dh ctk; uohdj.kh;

dPph lkexzh vFkok vifj"Ñr ¼dPps½ inkFkksZa dk iz;ksx gh fd;k

tk,A

8&  O;qRiUuksa ds iz;ksx esa deh% ;fn laHko gks rks vko';d O;qRiUkhdj.k

¼vojks/kh lewgksa dk iz;ksx] j{k.k@foj{k.k] vkSj HkkSfrd@jklk;fud

izØeksa esa vLFkk;h :ikarj.k½ ds iz;ksx dks de fd;k tk, vFkok Vkyk

tk,] D;ksafd bu lksikuksa gsrq vfrfjDr vfHkdeZdksa dh vko';drk

gksrh gS rFkk vif'k"V izfriknu gks ldrk gSA

9& mRizsj.k% mRizsjdh vfHkdeZd ¼tgka rd budk p;u laHko gks½

LVkWbfd;ksehVªh vfHkdeZdksa ls Js"B gksrs gSaA

10& fufEudj.k gsrq fMtkbu rS;kj djuk% jklk;fud mRiknksa ds ,sls

fMtkbu rS;kj fd;s tk,a ftuls dk;Z lekfIr mijkar ;s gkfujfgr

fuEuÑr mRiknksa esa VwVdj i;kZoj.k ls lekIr gks tk,aA

11& iznw"k.k dh jksdFkke gsrq okLrfod&dky fo'ys"k.k% okLrfod dky

izØe ds nkSjku vuqoh{k.k rFkk [krjukd inkFkksZa ds cuus ls igys gh

fu;a=k.k djus okyh fo'ys"k.kkRed fof/k;ksa dks vkSj vf/kd fodflr

djus dh vko';drk gSA

12& nq?kZVuk fuokj.k gsrq oa'kkuqxr~ :i ls vf/kd lqjf{kr jlk;u dk iz;ksx

inkFkksZa ,oa jklk;fud izØeksa esa iz;qDr inkFkZ dh lajpuk dk pquko

bl izdkj fd;k tkuk pkfg, ftlls fd jklk;fud lzko.k] foLQksV

rFkk vkx lfgr jklk;fud nq?kZVukvksa dh laHkkouk dks de fd;k tk

ldsA

Ñf=ke :i ls thou dk fodkl] ftls
VSfDou dgk tkrk gS] eè;dkyhu le;
ls dhfe;kxj dk eq[; mís'; jgk gSA

;wjksi esa 16 oha 'krkCnh dk ,d
dhfe;kxj viuh iz;ksx'kkyk esa

U;wure ek=kk esa NksM+rk gSA la{ksi esa dgs rks orZeku esa fVdkÅ jlk;u
foKku dks gh gfjr jlk;u foKku dgk tkrk gSA flaFksfVd jlk;u foKku
vf/kdrj gfjr jlk;u foKku ij gh vk/kkfjr gS vkSj u;s o ekStwnk] nksuksa
rjg ds mRiknksa dks rS;kj djus esa bldk iz;ksx gksrk gSA
vkn'kZr% gfjr jlk;u foKku [krjukd eè;Lrk okys jlk;uksa o blds
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gesa gfjr jlk;u foKku dh vko';drk D;ksa gS\

*  bls vLohdkj ugha fd;k tk ldrk fd jlk;u foKku gekjs nSuafnu

thou dk ,d egRoiw.kZ Hkkx gSA

*  jkklk;fud fodkl us uohu i;kZoj.kh; leL;kvksas rFkk gkfudkjd

viusf{kr nq"izHkkoksa dks Hkh tUe fn;k gS ftlds ifj.kkeLo:i ̂ vfèkd

gfjr* jklk;fud mRiknksa dh vko';drk iM+ jgh gSA dhVuk'kd Mh-

Mh-Vh- bldk ,d tkukekuk mnkgj.k gSA

*  gfjr jlk;u foKku vkf.od Lrj ij iznw"k.k jksdFkke ds mik; [kkstrh

gSA gfjr jlk;u foKku fo'o esa jlk;u foKku ds egRo rFkk gekjs

rFkk i;kZoj.k esa O;kIr leL;kvksa dks iznf'kZr djus ds dkj.k jlk;u

foKku dk ,d vR;f/kd egRoiw.kZ fo"k; {ks=k cu x;k gSA

*  gfjr jlk;u foKku vkSj vf/kd i;kZoj.k eS=kh jklk;fud izØeksa dh

[kkst esa lgk;rk djrk gS ftuls [krjukd inkFkksZa ds izfriknu dks de

vFkok lekIr Hkh fd;k tk ldrk gSA

*  ;g dk;ZØe gfjr jlk;u foKku ds 12 fu;eksa dk vuqlj.k djrs

gq, dk;Z djrk gSA

gfjr jlk;u foKku ds eq[; iz;ksx
* ÅtkZ
* oSf'od ifjorZu
* lalk/ku fjDrhdj.k
* [kkn~; inkFkksZa dh vkiwfrZ
* i;kZoj.k esa O;kIr fo"kSys inkFkZ

ch-ds- R;kxh
bktyagi@vigyanprasar.gov.in
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mRiknksa ds fuekZ.k dks lekIr djus esa lgk;rk djrk gSA mPp ijek.fod
ferO;;rk Hkh bldh ,d eq[; fo'ks"krk% gS ftlls HkaMkj ds fy, iz;ksx
dh xbZ lkexzh dks mRikn esa lekfo"V fd;k tkrk gSA gfjr jlk;u foKku

,sls inkFkksZa ds fuekZ.k dks jksdrh gS tks fo"kSys] [krjukd] nh?kZLFkk;h gS vkSj
tks tSo vko/kZu dh vksj izo`Rr gksrs gSa tSls Mh-Mh-Vh- ,ao iSjkFkkW;ku FkksM+s
'kCnksa esa dgk tk, rks gfjr jlk;u foKku ,sls jlk;u o jklk;fud izØe
gS tks i;kZoj.k ij udkjkRed izHkko dks de djrs gSa vFkok lekIr djrs
gSaA ;g iznw"k.k dh jksdFkke ds fy, vR;f/kd izHkkoh i)fr gS D;ksafd blesa
orZeku i;kZoj.kh; leL;kvksa ls fuiVus ds fy, oSKkfud mik; iz;ksx
esa yk;s tkrs gSaA

orZeku le; esa gfjr
jlk;u foKku dh
dk;Ziz.kkyh iz;ksx esa ykuk
vfrvko';d gks x;k gS vc
;g ,d fodYi ugha cfYd
,d vfuok;Zrk cu xbZ gSA
vc ;fn ges a tyok;q
ifjorZu] oSf'od xehZ rFkk
iznw"k.k tSlh leL;kvksa ds
nq"izHkkoksa ls fuiVuk gS rks
orZeku esaa blds fy, mBk;s
tk jgs dneksa ds vfrfjDr
gfjr jlk;u foKku dks
viukus ds vykok vU; dksbZ
fodYi ugha gSA psrkouhiw.kZ
bu vafre 'kCnksa esas ge ;g

^nh ,sydsfeLV* fofy;e fQfVl~ Mqxyl
¼LdkWVyS.M ds ,d isUVj½ dh ÑfrA

dg ldrs gSa fd pkgs gfjr jlk;u foKku lHkh leL;kvksa dk lek/kku
ugha gks ldrk ysfdu ;g iznw"k.k] tks lHkh i;kZoj.kh; leL;kvksa dk eq[;
dkjd gS] dh jksdFkke ds fy, lcls vfèkd egRoiw.kZ rFkk vk/kkjHkwr
foKku gSA

vuqokn % :isUnz 'kekZ
rupinder@vigyanprasar.gov.in
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Professor Nil
Ratan Dhar
was among the
originators of
modern science
in India. Dhar
was regarded
as the founder
of physical
chemistry in
India. He was a

pioneer in agricultural research in India. Dhar was the
student of Acharya Jagadis Chandra Bose and Acharya
Prafulla Chandra Ray and in that sense he was among
the second generation of Indian scientists to take up
scientific research in India.

Nil Ratan Dhar was born on 2 January 1892 in Jessore
in undivided India. Today Jessore is in Bangladesh. Nil
Ratan completed his school education from the
Government Zilla School, Jessore, which he had joined in
1897 at the age of five. In school he studied English,
Sanskrit, Bengali, mathematics, history and geography.
In those days science was not part of school curricula in
India. In 1907, he passed the Entrance Examination held
by the Calcutta University. He not only passed the
examination with distinction but also managed to get a
Merit Divisional Scholarship of Rs.15 per month. The
scholarship was tenable for two years. He joined the
Rippon College and studied there the newly introduced
ISc course with physics, chemistry, mathematics and
English. The Principal of the College was
Ramendrasunder Trivedi, who also taught physics. It may
be noted here Ramendrasundar’s popular science writing
acted as a source of inspiration for his younger
contemporaries. He also played an instrumental role in
creating for Bengali a linguistic space, which could
accommodate scientific, philosophical and epistemological
themes without introducing any unnecessary artificiality
or stiffness in the language.

Nil Ratan organised a small laboratory in the college
for practical work. While studying at the Rippon College,
Dhar also attended excellent lectures in physics and
chemistry at the Indian Association for the Cultivation of
Science, an organisation established by Mahendra Lal
Sircar in 1876. These lectures accompanied by

experimental demonstrations were delivered by Chuni Lal
Bose, a chemical engineer of the Bengal Government,
and A. N. Palit, Professor of Physics at the Metropolitan
College. After passing the ISc examination in 1909 with
a Government scholarship of Rs.20 per month, Dhar
joined the Presidency College for studying BSc Honours
in chemistry. It is interesting to note that  he resided in
the same room (Room No. 4) of the Hindu Hostel, where
India’s first President, Dr. Rajendra Prasad lived when
he studied at the Presidency College. Among his teachers
at the Presidency College were Acharya Jagadis Chandra
Bose (who was heading the Physics Department) and
Acharya Prafulla Chandra Ray (who was heading the
Chemistry Department). While he was a student at the
Presidency College, he influenced many of his juniors to
take deep interest in science. Among them were: J. C.
Ghosh, M. N. Saha, J. N. Mukerji, and Pulin Bihari Sarkar.
In 1911, Dhar passed the BSc Honours Examination and
joined MSc course in chemistry in the same college. At
the BSc examination he stood first in the Calcutta
University. He was awarded Gold Medal and a scholarship
of Rs.32 per month. While doing MSc, Dhar also
undertook research work on nitrite chemistry under the
guidance of Prafulla Chandra Ray. The findings of his
research work were published in the Journal of
theChemical Society of London. In 1913, Dhar passed
his MSc examination. He not only stood first in chemistry
but he secured highest marks amongst all the MA and
MSc candidates of the university. He received 20 gold
medals from the Calcutta University and also from the
Asiatic Society of Bengal. He was given Griffith Memorial
Prize of Rs.900 and the Merit Scholarship of Rs.100 per
month of the Calcutta University. It was certainly an
extraordinary feat. After MSc, Dhar started doing
research work independently in the area of physical
chemistry.  Jointly with one of his juniors, D. N.
Bhattacharya he determined the mobility of ions at zero
degree temperature. They also determined the transport
number of nitrite ion by electrolysis of a solution of silver
nitrite. Dhar, with A. K. Dutta, determined the second
dissociation constant of dibasic acids. These researches
were published in reputed journals in Germany. In 1915,
Dhar left for London on Government of India Scholarship.
The scholarship was given to exceptional students for
higher studies in Europe and America. The scholarship

Pioneer in Agricultural
Research in India

Pioneer in Agricultural
Research in India
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was tenable in the first instance for three years. At the
time of his getting the scholarship, the First World War
(1914-1918) was in full swing but Dhar went ahead with
his plan for higher studies in England. Dhar’s initial plan
was to work with F. G. Donnan, FRS, Professor of
Physical Chemistry at the University College of London.
However, Donnan’s Laboratory was undergoing
constructional changes and some more time was needed
for its proper
functioning. He then
decided to work with
J. C. Phillip of the
Physical Chemistry
Department of the
Imperial College of
Science and
Technology, South
Kensington, London.
While in London,
Dhar came in contact
with such eminent
scientists like J. J.
Thomson, Ernest
Rutherford, and Lord
Rayleigh. After
receiving the DSc
degree of the London University in 1917, Dhar went to
France. He wrote up his thesis for the Degree of Docteur
es’ Sciences of the Sorbonne University–the highest
degree possible in France.

Dhar was appointed in the Indian Education Service
while he was still in London. He came back to India in
1919 and joined the Allahabad University. He became
Head of the Chemistry Department in the Muir Central
College Allahabad University. Dhar is the author of over
450 original papers on electrochemistry, catalysis, velocity
of reactions, colloid chemistry, photochemical processes
and soil reactions   published in national and international
journals. His researches have been largely quoted in
textbooks on colloid chemistry, photochemistry and soil
science. He was the discoverer of the influence of light
on nitrogen fixation and nitrogen loss in soils and also of
the relationship between the nitrogen and phosphate status
of soils. The Royal College of Agriculture, Uppsala,
Sweden, verified his theory of nitrogen fixation by adding
organic matter to soil, especially in presence of calcium
phosphate, and obtained 25 per cent increase in yield in

field trials by this method. They also observed marked
increase of nitrogen in presence of light. Dhar’s life was
a life of complete dedication to science. He, like his ideal
teachers Ray and Bose, practised science for the benefit
of all. There was no place of secrets, patents or royalties

in his life.  Dhar believed that science alone can make a
country prosperous. He said: “…I sincerely believe that
sound progress of our nation depends essentially on
science and its applications and I have preached this
gospel for over 40 years, I am extremely keen on seeing
Indian scientists taking up this matter of national
regeneration through science with hard labour, great
fortitude, devotion and sacrifice.” Throughout his life he

encouraged others to
take up science as a
career. Even when he
himself was a student, he
encouraged students to
take to scientific study,
especially chemistry.

Dhar believed that
without a strong base in
experiments science
could not be practised.
He was fond of showing
d e m o n s t r a t i o n
experiments during his
lectures. Commenting on
the role of experiments,
Dhar said:  “During the
15th and the 16th

centuries the experimental method of science was
gradually established in Europe by Paracelsus, Bacon,
Boyle, Palissy, and many others. They were followed by
Black, Scheele, Priestley, Newton,Cavendish, Davy,
Berzelius, Pasteur, Ross, Koch and others who made
tremendous sacrifice in pursuing scientific endeavour and
experiments.They applied science to all problems of life
and developed their natural resources, improved their
agriculture and made Europe prosperous. There was
marked progress of science and technology for nearly
500 years. The Europeans were taught to depend on
experiments and they truthfully and rigidly carried on
experiments and drew correct conclusions and was
successful in mastering nature.”

Dhar lamented the fact that India lagged behind in
carrying out experiments. He said: “After the 8th century
A.D. we in this country never carried out experiments
and never accepted the experimental method of science.
This seems to be the main reason why we are backward
and not so honest in our efforts and actions as the
Europeans who have developed more method and honesty
in everyday life. We have been very unlucky because
invaders came repeatedly to our land and enslaved us.
Instead of following the path of truth, progress and science
we succumbed to moral servitude, and mental slavery
seems to be persisting.  Instead of working hard on

Prof. Dhar inaugurating Dairy Science Association at Kulbhaskar Degree
College Allahabad in 1966. Also seen from  L Dr. R.L. Yadav. Dr. Prabhakar
Dwivedi and Dr. K.C. Srivastava. (Courtesy: Prabhakar Dwivedi)
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Prof. Nil Ratan Dhar (sitting 4th from L) with Nobel Laureat Linus
Pauling (6th from L) Mrs. Pauling (5th from L) at Mrs. Shila Dhar

(7th from L) at campus of Shila Dhar Institute in Feb. 1955
(Courtsey:Prof. Shiv Gopal Mishra)

scientific and correct lines we try to get on by saluting,
propaganda and saying “yes” to the man in authority who
may not be sound.”

As a teacher Dhar was a great inspirer. It is said: a
teacher teaches, a good teacher explains, a very good
teacher illustrates, and an excellent teacher inspires..
While teaching he did not like the idea of stuffing
information into students’ heads. Rather he helped students
learn the basic
principles of
science. He never
actually followed
the syllabus. His
aim was to impart
education in the real
sense. He could
easily establish a
rapport between
him and his pupils.
He was fond of
d e m o n s t r a t i n g
experiments. For
him the role of
experiments was
crucial in teaching
science. In his class
he used to arrange a large number of carefully designed
experiments and perform them with the dexterity of a
magician Dhar considered it tragic that the majority of
human beings in the world were still poor, ill-fed, ill-clad
and uneducated.  This is largely true even today. Dhar
was of the opinion that scientists can play an important
role in the betterment of the society. To highlight this point
he quoted Antoine Lavoisier, the father of modern
chemistry, who said: “we shall close this memoir with a
consoling reflection. It is not required, in order to merit
well of humanity and to pay tribute to one’s country, that
one should participate in brilliant functions that relate to
the organisation and regeneration of empires. The scientist
in the seclusion of his laboratory and study may also
perform patriotic functions. He can hope by his labours
to diminish the mass of ills that affect the human race
and to increase its enjoyment and happiness; should he
by the new paths which he has opened, have helped to
prolong the average life of man by several years or even
by only days, he can aspire to the glorious title of
benefactor of humanity.”

Dhar was of the opinion that scientists should sacrifice
their own wellbeing for the uplift of the poor. He was
confident that there would be no dearth of such men of
science. He said: “I am convinced that this ancient land
of Gautam Buddha, Asoka, Vivekananda, Rabindranath

and Gandhiji cannot fail to produce sacrificing and devoted
men of science for the uplift of the starving millions.” J.
C. Bose also highlighted the need of sacrifice. Bose once
said: “Nevertheless everyone had said that he had
wrecked his life, which was meant for greater things.
Few realise that out of the skeletons of myriad lives have
been built vast continents. And it is on the wreck of a life
like his, and of many such lives, that the greater India yet

to be will be built.
We do not know
why it should be so;
but we do know
that the Earth-
Mother is always
calling for
s a c r i f i c e . ”
Following the
footsteps of his
guru Acharya
Prafulla Chandra
Ray, Dhar donated
most of his hard-
earned money for
the advancement of
scientific research
in India and for

philanthropic purposes. According to one estimate Dhar
donated Rs.27 lakh. He gifted land for constructing
building for the National Academy of Sciences (India) at
Allahabad, the founding of which was spearheaded by
Meghnad Saha. He donated large sums of money for the
creation of Acharya P. C. Ray Professorship of
Agricultural Chemistry in Calcutta University. He also
donated large amounts of money to Viswabharati, an
institution established by Gurudev Rabindranath Tagore,
for the improvement of agricultural research by the
creation of an endowment fund out of which research
scholars are to be awarded fellowships. He donated Rs.
1 lakh to Chittaranjan Seva Sadan for building nurse
quarters. He donated his Barlowganj (Mussourie) House
to Ram Krishna Ahsram.

Some of the important books of Dhar are:
1. Chemical Action of Light
2. New Conceptions in Biochemistry
3. Influence of Light on Some Biochemical Processes
4. Amader Khadya (Our Food)
5. Jamir Urbarata Briddhir Upay (Ways to Increase the Fertility of  Soil)
References
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( � This is the abridged version of article by Dr S. Mahanti
appeared in the December, 2007 issue of 'Dream 2047'.)

  Dr Subodh Mahanti
 smahanti@vigyanprasar.gov.in



10November  2011 / Vol. 9 / No. 11

201I
International 

Year of
 Chemistryvarjjk"Vªh; jlk;u foKku o"kZ 2011

New Vedio Serials
‘Kuch Tukke … Kuch Teer -

prayog jinhone duniya bdal di’
 (Experiments That Shaped Our World)'

 ‘Every Tuesday on
DD National at 08.30-09.00 AM.

 From first November, 2011

Vigyan Prasar
Presents

A 26 part video serial ‘Kuch Tukke … Kuch Teer - prayog jinhone duniya bdal di’  (Experiments That
Shaped Our World)”  produced by Vigyan Prasar, Department of Science and Technology. Each episode is
devoted to a specific great experiment such as discovery of x rays, discovery of green house effect,
discovery of Macromolecules, discovery of Penicillin, Morgan experiment, Griffith’s experiment,
developments in cognitive sciences, green revolution, discovery of Blood types, discovery of vaccination,
measurement of Atmospheric pressure, discovery of Semiconductor, Measuring the cosmos etc.
End of every episode one quiz for viewer’s also attractive feature of programme. Vigyan Prasar will send
attractive prizes to 5 winners.

A second National Workshop on Astronomy was held at the Birla Institute of Scientific Research,
Jaipur, during November 1-4, 2011. The workshop was a joint effort by Vigyan Prasar and B.M.Birla
Planetarium, Jaipur. A total of 41 participants from 12 different states participated in the
workshop. The nominations were invited through the advertisement in Dream 2047 and VIPNET
News. The basic objective of this workshop was to train the participants in assembling Galilean
Telescope as hands on experience and to take up astronomical activities. In this workshop
special technical session were conducted keeping in mind the forthcoming celestial event of
Transit of Venus on June 6, 2012. This was the second workshop of the series. Two more such
workshops would also be organized by the end of May 2012

National Workshop on Astronomy, JaipurNational Workshop on Astronomy, Jaipur

1- Amrita Gill, Director, DST, Rajasthan was the chief guest doing the inaugural session. 2- Technical
session in progress. 3- Participate assembling the telescope. 4- The sun image is being projected through
the assembled telescope.

2
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� Last date of receiving correct entries: 15 March., 2012.
� Winners will get activity kit/ books as a prize.

Please send your entries to:-
Chemicals Terminology Puzzle-20, VIPNET News,
Vigyan Prasar,  A-50, Sector 62,  Noida-201 309 (U.P.)

 Household Chemical Puzzle 20

 Household Chemicals Puzzle- 16

����� R. K. Yadav
rky@vigyanprasar.gov.in

Name of the winners:

1-  Subham Mittal  (Haldwani)

2-  T. Sanjay Singh (Mizoram)

3-  Prashanth Kumar (Banglore)

fp=k igsyh& 66& 66& 66& 66& 66 / Photo Quiz - 66

� mÙkj izkIr djus dh vafre frfFk% 15 ekpZ] 2012
� MªkW }kjk p;fur fotsrkvksa dks iqjLdkj Lo:i foKku izlkj ds

izdk'ku Hksts tk,¡xsA
� vius tokc bl irs ij Hkstsa % foiusV fp=k igsyh & 66] foKku izlkj]
  ,&50] lsDVj 62] uks,Mk&201 309 ¼mRrj izns'k½
     VIPNET Photo Quiz , 66, VIGYAN, PRASAR, A-50,
      Sec. 62, Noida-201 309 (U.P.)

This year the photo quiz will be based on chemistry as part of
IYC 2011

The puzzle has been Designed as part of
International Year of Chemistry-2011
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Correct Answer of Photo Quiz 61

NAME OF THE WINNERS: -

International Year of Chemistry 2011

� Identify the Structural model of Molecule.

Life is nothing but chemistry only. It is this molecules which is
responsible for the food production on earth.

� fp=k esa fn;s x, ,d v.kqq dh lajpuk ds ekWMy dks igpkfu,\

i`Foh ij thou dk vk/kkj gh jlk;u foKku gSA ;g fp=k esa ,sls gh v.kq dks n'kkZ;k
x;k gS tks i`Foh ij [kkn~; mRiknu ds fy, ftEesnkj gSA

Clue
* An organic compound present in Peppermint.
* The compound is most responsible for the cloves’
   aroma
* A natural dye with chemical formula
  C16H10N2O2 derived form the plant.
* A chemical found in Neem  Plant
* A class of chemical compounds found in
  the cannabis (Bhang) plant
* A natural surfactant found in Reetha (soapnut)
   Tree.
*  An organic compound, responsible for pungent
   garlicky’ smell.
* A key component of the pungency of ginger.
   the chemical compound responsible for the
   fruity aroma in many fruits.
* A psychoactive drug extracted from the bean of
   the coffee plant

Aspirin is one of the most widely used medications in
the world.  It is used as an
analgesic to relieve minor aches
and pains, as an antipyretic to
reduce fever, and as an anti-
inflammatory. Aspirin also prevents
blood clot.  Chemically, aspirin is actylsalicylic acid.  It
was the first discovedred member of the class of drugs
known as nonsteriodal anti-inflammatory drugs
(NSAIDs). Not all NSAIDs are slicylates, but they all
have similar effects.  The main undesirable side  effects
of aspirin are gastrointestinal ulcers, stomach bleeding,
and tinnitus, especially in higher doses.

1- Alekh Kumar (Odisha) 2-  Kundan Kumar (Bihar)
3- Reena Parida (Odisha)

Aspirin
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ò{kkjksi.k vfHk;ku

nsoh vfgY;kckbZ foKku Dyc] fppksyh] e/; izns'k }kjk twu] 2011 ls
vDVwcj] 2011 dh vof/k esa fofHkUu dk;ZØeksa dk vk;kstu fd;k x;kA
bl dM+h ds rgr ekulwu ds vkjEHk esa Dyc lnL;ksa us ò{kkjksi.k vfHk;ku
pyk;kA Dyc }kjk vxLr ekg esa ouksa ds egRo ij ,d dk;Z'kkyk dk
vk;kstu djus ds lkFk gh ikS/kksa dks forjhr fd;k x;kA flrEcj&vDVwcj
ekg essa Dyc }kjk varjjk"Vªh; jlk;u foKku o"kZ ds varxZr ,d O;k[;ku
vk;ksftr fd;k x;k] ftlesa thou esa jlk;u foKku ds egRo ij izdk'k
Mkyk x;kA

nl fnolh; dk;Z'kkyk dk vk;kstu
vCnqy dyke uspj ,aM lkbal Dyc] iqf.kZ;k] fcgkj }kjk vDVwcj] 2011
esa nl fnolh; dk;Z'kkyk ds ek/;e ls peRdkjksa dh oSKkfud O;k[;k]
[kk| inkFkks± esa feykoV dh tkap] ikuh dh 'kq)rk o feV~Vh dks tkapuk
vkfn ls tuekul dks voxr djk;k x;kA Dyc }kjk bl dk;ZØe esa
jlk;u foKku dh enn ls dFkkdfFkr peRdkjksa tSls ikuh dks cQZ cukuk
vkSj ikuh esa vkx yxkuk vkfn dh lPpkbZ mtkxj dh xbZA Dyc }kjk
1 ,oa 2 vDVwcj] 2011 dks [kk| inkFkks± esa feykoV fo"k; ij ppkZ,a dh
xb±A blds vykok dk;Z'kkyk esa 3&9 vDVwcj] 2011 ds nkSjku vius {ks=k
ds is;ty dh 'kq)rk dks Hkh tkapk x;kA

Workshop on exploring biodiversity
Oryza science club, Norht Lakhimpur, Assam participated
actively in a workshop on 17 July, 2010 organized by local
chapter of Assam Moina Parijat. During the workshop
different components of biodiversity and their role was
explained with the help of Vigyan Prasar biodiversity kit.
Field observation through nature walk and herbarium
making also explained. Club also observed International
day of Biodiversity on 22 May, 2009.Club also organized

district level extempore speech and art exhibition on 21
March, 2010 and spot painting competition on bird diversity
during World Sparrow Say on 20 March, 2011.

Assessment of Quality of Drinking Water
Kalpna Chawla Science Club, Mirzapur, Bihar organised
activity on assement of quality of drinking water in
Darbhanga District during August to September, 2011.

Celebration of World Sparrow Day

Oryza Science Club, Lakhimpur,  Assam organised an on
the spot painting competition during World Sparrow Day
2011 in association with All India Network project on Agril,
ornithology, ICAR.
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