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—f"k ds {ks= esa tSo vklwpuk% ,d leh{kk
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lkjka'k
—f"k gekjs thou ds ,d vifjgk;Z ?kVd dk çfrfuf/kRo djrh gSA fofHkUu egk}hiksa esa] fofHkUu çdkj ds vukt vkSj Qlysa
egRoiw.kZ Hkkstu dh Hkwfedk fuHkkrh gSaA Qlyksa dk mRiknu vkSj lq/kkj dk;Z gtkjksa lkyksa ls fd;k tk jgk gSA tSo lwpuk
foKku ;k tSo vklwpuk ,d u;k mHkjrk gqvk v/k;Uu {ks= gSa] vfirq —f"k lfgr foKku ds gj {ks= esa egRoiw.kZ ;ksxnku
dj jgk gSA tSo vklwpuk vius fofHkUu &vksfeDl {ks=ksa ¼thuksfeDl] VªkalfØiV‚feDl] çksfVvksfeDl] esVkcksyksfeDl½ vkSj
esVktksu‚feDl lfgr —f"k vuqla/kku esa egRoiw.kZ ;ksxnku ns jgk gSA tSo lwpuk foKku fofHkUu Qlyksa vkSj —f"k mi;ksxh
tkuojksa ds ckjs esa thuksfed vkSj foLrr̀ tkudkjh miyC/k djk jgk gS] tks varr% mUur fdLeksa] jksx funku] jksxtud
çfrjks/k] jksx lfg".kqrk vkfn ds fodkl esa 'kks/kdrkZvksa dh lgk;rk dj jgk gSA tSo vklwpuk —f"k ds {ks= esa [kkstksa vkSj
v/;;uksa esa egRoiw.kZ Hkwfedk fuHkk jgk gSA

“kCn dqath% —f"k] —f"k vuqla/kku] tSo vklwpuk] &vksfeDl {ks=A
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—f"k u dsoy dqN ns'kksa dk ,d çeq[k O;olk; gS] cfYd
thou] laL—fr vkSj jhfr&fjokt Hkh gSA pkoy] xsgwa] tkS]
eDdk] cktjk] xUuk tSls vukt ges'kk ls gh fofHkUu egk}hiksa
esa ekuo vkcknh ds egRoiw.kZ Hkkstu ekus tkrs jgs gSaA gtkjksa
o"kksaZ ls] yksx bu Qlyksa dh ?kjsyw fdLeksa dks okafNr fo'ks"krkvksa
ds lkFk cukus ds fy, çtuu vkSj p;u dk mi;ksx dj jgs
gSaA Lokn] iks"k.k xq.koÙkk vkSj mRikndrk esa egRoiw.kZ çxfr
gks pqdh gS] fo'ks"k :i ls ^^gfjr Økafr^^ ds nkSjku tks
1960&1970 esa gqbZ FkhA

vc gesa rhu egRoiw.kZ fcanqvksa ¼de iks"k.k Hkwfe] ÅtkZ
lalk/kuksa dh deh vkSj vçR;kf'kr tyok;q ifjorZu½ ij
fopkj djrs gq, fujarj c<+rh nqfu;k dh tula[;k dh
iks"k.k laca/kh [kk| vkiwfrZ djus ds fy, —f"k foKku esa vf/kd

ABSTRACT
Agriculture represents an inevitable component of our life. Across continents, different kind of cereals and crops occupy role of
important food. Domestication and improvements of crops is practiced from thousand years. Bioinformatics is a newly emerging
discipline, though making significant practice in every area of science, including agriculture. Bioinformatics including different -omics
fields (genomics, transcriptomics, proteomics, metabolomics etc) and metagenomics is making a significant contribution in field of
agricultural research. Bioinformatics is making available genomic and detailed information about different crops and agricultural
important animals which is ultimately assisting researchers in development of improved varieties, disease diagnostic, pathogen
resistance, disease tolerance etc. Bioinformatics is playing a significant role in discoveries and studies in field of agriculture.
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mUur vkSj vk/kqfud tSo çkS|ksfxdh fof/k;ksa dk mi;ksx
djus dh vko';drk gSA nwljs 'kCnksa esa] gesa vuqla/kku dh
xfr dks c<+kus dh vko';drk gS rkfd ge Hkkoh ihf<+;ksa ds
fy, i;kZIr Hkkstu çnku djus esa l{ke gks ldsaA

tSo lwpuk foKku ¼;k tSo vklwpuk½

tSo lwpuk foKku ¼;k tSo vklwpuk½ tho foKku] xf.kr
vkSj daI;wVj foKku ls cuk foKku dk ,d var% fo"k; {ks=
gSA tSfod [kkstksa ds rjhdksa dks lqpk: :i ls iw.kZ djus ds
fy, tSo lwpuk foKku vko”;d gSA áweu thukse çkstsDV
ds fodkl ds lkFk] tho foKku dk MsVk vn~Hkqr :i ls c<+
x;kA MsVk dks lalkf/kr djus] çcaf/kr djus] O;k[;k djus
vkSj fo'ys"k.k djus dh {kerk igys ls dgha vf/kd egRoiw.kZ
gks xbZA tSo vklwpuk tSfod MsVk dk çca/ku djus ds fy,
lwpuk çkS|ksfxdh dk vuqç;ksx gS tks fofHkUu thoksa ds
thukse dks fMdksM djus esa enn djrk gSA blds vykok]
tSo vklwpuk dks vke rkSj ij tSfod ç;ksxksa esa mRiUu MsVk
ds çlaLdj.k vkSj çca/ku ds fy, daI;wVj çkS|ksfxdh ds
vuqç;ksx ds :i esa tkuk tkrk gSA 'kCn tSo lwpuk foKku
ewy :i ls tSfod] fo'ks"k :i ls] thuksfed MsVk ds cM+s
laLdj.kksa ds fy, lwpuk çkS|ksfxdh ds vuqç;ksx ds fy,
x<+k x;k FkkA tSo vklwpuk ,d u;k vuq'kklu gS ysfdu
;g foKku ds çR;sd {ks= esa cgqr rsth ls çxfr dj jgk gSA
tSlk fd fofHkUu thoksa dh thukse tkudkjh çnku djds
nok esa bldk mi;ksx gksrk gS] blh rjg —f"k ds {ks= esa Hkh
bl {ks= dk ykHk mBk;k x;k gSA

—f"k esa tSo vklwpuk dk çHkko

—f"k foKku ds {ks= esa cgqeq[kh oSKkfud fo"k;ksa ds v/;Uu
vkSj vuqla/kku esa tSo vklwpuk rFkk vksfeDl {ks=ksa ¼thuksfeDl]
VªkalfØiV‚feDl] çksfVvksfeDl bR;kfn½ us dkQh lg;ksx
fd;k gS ¼csudsfCy;k] 2011( gksYVu vkSj vU; 2013½A
thuksfeDl] VªkalfØiV‚feDl] çksfVvksfeDl vkSj esVkcksyksfeDl]
laxBu dh le> vkSj tSfod ç.kkfy;ksa dh dk;Z{kerk dks
le>us esa fo'ks"k ;ksxnku dj ldrs gSa] fo'ks"kdj fofHkUu
ifjfLFkfr;ksa esa] tSls fd 'kkjhfjd] jksxkRed ;k i;kZoj.kh;
ifjorZuk sa ls çHkkfor ¼ck<+ vkSj vU; 2013( bLiksflrks
vkSj vU; 2016½A

dbZ çtkfr;ksa ds iwjs thukse dh vuqØe.k muds laxBu
dks ifjHkkf"kr djus dh vuqefr nsrh gS vkSj mudh dk;Z{kerk
dks le>us ds fy, 'kq#vkrh fcanq çnku djrh gSA lacaf/kr
vk.kfod tkudkjh ds mi;qä Kku dh miyfC/k ds fy,

lacf/kr ç;kl] tSls fd çfrys[k vkSj çksfVvkse vuqØe.k ls
mRiUu gksus okys] thukse dh thu lkexzh vkSj bldh eq[;
dk;Z{kerk dks csgrj <ax ls fpf=r djus dh vko';drk
gSaA bu ç;klksa ls okLro esa lHkh tSfod foKkuksa ds lkFk&lkFk
—f"k esa cM+h çxfr gqbZ ¼ck<+ vkSj vU; 2013½A blds vykok]
thu dh tfVyrk vkSj mudh usVofdaZx Hkh ewy :i ls
Qlyksa ;k i'kq/ku ds fy, çtuu vH;kl esa vuqokfnr gksus
ds fy, ekSfyd gS] rFkk muds LokLF;] çfrjks/k vkSj mRikndrk
esa ;ksxnku djrh gSA

vksfeDl v/;;u ds uewus ,d çtkfr ¼vkcknh½ ds ,d
;k dbZ O;fä;ksa] ;k dbZ çtkfr;ksa ¼,d leqnk;½ ls çkIr
dj ldrs gSa ¼fDu,Q] 2013( okax vkSj vU; 2013½A bu
–f"Vdks.kksa ds chp varj eq[; :i ls fof'k"V v/;;u ds
mís';ksa esa 'kkfey gSaA ,dy –f"Vdks.kksa esa] laxBu vkSj
fof'k"V dksf'kdkvksa] Årdksa] ;k vaxksa ¼tSls] tM+ksa] Qy]
:esu½ dh dk;Z{kerk dh tkap dh tkrh gS] eq[; :i ls
xq.koÙkk vkSj vkdkj tSls mHkjrs xq.kksa dks çHkkfor djus okys
dkjdksa dh igpku djus ds fy,A ;g vkSj Hkh vf/kd tfVy
y{k.kksa ¼mnkgj.k ds fy,] mit] rukoksa] jksxksa ds çfrjks/k½
;k çfØ;kvksa ¼tSls] Qy idus] fodkl n{krk] lsUlsal½ ds
y{k.k o.kZu dk ekxZ ç'kLr djrk gS ¼ck<+ vkSj vU; 2013½A
,d gh çtkfr dh vkcknh esa vk.kfod ?kVdksa dk o.kZu
vkuqokaf'kd ifjorZu'khyrk dks çHkkfor djus okyh
fodkloknh çfØ;kvksa dh le> dks n'kkZrk gSA ;g Hkh
O;kid :i ls ukosy vkSj csgrj ,yhy dh igpku djds
;k i;kZoj.kh; ifjorZuksa ds tokc esa thuksVkbi ds iSVuZ
vkSj QsuksVkbfid IykfLVflVh ij vkuqoaf'kd fHkUurk ds
çHkko dk vkdyu djus ds fy, tfVy ek=kRed y{k.kksa
dks QSykus esa ;ksxnku dj ldrk gS ¼tgw vkSj vU; 2008(
lsekxu vkSj vU; 2010½A

esVkthuksfeDl dh —f"k esa Hkwfedk

fofHkUu lw{e tho —f"k esa egRoiw.kZ Hkwfedk fuHkkrs gSa vkSj
tSo vklwpuk bu thoksa dh iwjh thuksfed tkudkjh çnku
djrk gSA ikS/kksa vkSj tkuojksa ds thukse vuqØe.k us Hkh —f"k
dks ykHk çnku fd;k gSA tSfod vuqla/kku esa fofHkUu tSo
vklwpuk lalk/kuksa ds vuqç;ksx ls HkaMkj.k] iquZizkfIr] fo'ys"k.k]
,uksVs'ku vkSj ifj.kkeksa ds fotqvykbts'ku esa enn feyh gS
rFkk ;g iw.kZ tSfod ç.kkyh dks csgrj rjhds ls le>us esa
Hkh mi;ksxh gSA blls ikni xq.koÙkk lq/kkj] ikni LokLF;
ns[kHkky rFkk fofHkUu jksxksa ds funku esa enn feysxh ¼bLiksflrks
vkSj vU; 2016½A
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leqnk;ksa ls O;qRiUu lkewfgd vkuqokaf'kd iwy ds
v/;;u dks ^^esVkthuksfeDl^^ dgk tkrk gS ¼gSaMyLesau
vkSj vU; 1998½A leqnk; i;kZoj.k ds uewuksa] tSls feêh]
leqæh ty] ;k vU; ls çkIr dj ldrk gS] ysfdu ;g thoksa
dk Hkh fgLlk gks ldrk gS] tSls vkar ;k tM+sa ¼bLiksflrks
vkSj vU; 2016½A esVkthuksfeDl dk mís'; vkerkSj ij
leqnk; ds çksdSfj;ksfVd ?kVd dk o.kZu djuk gksrk gS]
ysfdu ,d fof'k"V okrkoj.k esa ekStwn fofHkUu ;wdsfj;ksV~l
dk irk yxkus ds fy, Hkh mi;ksxh gks ldrk gS ¼,Ii
vkSj vU; 2012½A

ikni] feêh vkSj i'kq/ku ekbØksck;kse Hkh —f"k esa ,d
egRoiw.kZ Hkwfedk fuHkkrs gSa D;ksafd ;g ikS/ks dh fQVusl]
feêh ds tSo jklk;fud xq.kksa dks fu/kkZfjr djrk gS vkSj
mit vkSj xq.koÙkk ds y{k.k nksuksa dks çHkkfor djrk gSA
gkykafd] jksxk.kqvksa vkSj ftu leqnk;ksa esa os 'kkfey gSa] muds
fy, cgqr de Kku miyC/k gSA ,d mnkgj.k ds :i esa]
;g Lohdkj fd;k tkrk gS fd feêh iF̀oh ij lcls cM+s
dkcZu reservoirs esa ls ,d gS] vkSj çksdSfj;ksV~l feêh dh
ck;ksekl dh ,d egRoiw.kZ ek=k dk xBu djrs gSaA gkykafd]
fiNys rhu n'kdksa esa fofHkUu izdkj ds v/;;uksa ls irk pyk
gS fd] gkykafd vuqØe.k j.kuhfr;ksa dk rsth ls fodkl gks
jgk gS] rFkkfi cSDVhfj;k dh çtkfr;ksa dk cM+k fgLlk vHkh
Hkh vKkr gSA blfy, ekbØksfc;y leqnk;ksa dh :ijs[kk
cukus vkSj mudh eq[; dk;kZRed fo'ks"krkvksa dk o.kZu
djus ds fy, mi;ksx dh tkus okyh vf/kdka'k fof/k;ksa esa vc
iwjs Mh,u, uewus dks viukuk vkSj iwjs uewus ij ,uth,l dk
mi;ksx djuk 'kkfey gSa] vFkkZr esVkthuksfeDlA

—f"k esa esVkthuksfeDl dk vuqç;ksx feêh vkSj ikS/ks
jkbtksLQh;j esa lw{ethoksa ds chp gksus okyh var% fØ;kvksa
ds tfVy iSVuZ dks n'kkZus ds fy, mi;qä lkfcr gqvk gS]
lkFk gh lkFk fof'k"V Årdksa ;k vaxksa ds v/k;Uu esa Hkh
bldk bLrseky gqvk gSA esVkthuksfeDl v/k;Uu ds }kjk
ènk moZjrk rFkk —f"k çca/ku ls tqM+s lw{etho leqnk;ksa ds
ckjs esa irk yxk;k x;k gSA esVkthuksfeDl ds v/;;u ls
ikS/ks ds iks"k.k esa ,oa rRoksa ds pØhdj.k esa feêh ds cSDVhfj;k
dh Hkwfedk dks le>us esa Hkh enn fey ldrh gSA blds
}kjk] Hkfo"; esa] u, thuksa] tSo&mRiknksa] ikS/kksa dh of̀) dks
c<+kok nsus okys lw{ethoksa dh [kkst gks ldrh gS] tks dbZ
çklafxd igyqvksa dks le>us ds fy, mi;ksxh gSa tSls fd
ruko ;k fMfLcvksfll ¼frEeqLd vkSj vU; 2014(
of¸Ll,j&rkSLlr vkSj vU; 2014½A

la{ksi esa] U;wfDyd ,flM lhDosaflax us lHkh –f"Vdks.kksa
esa ;ksxnku fn;k gS] fo'ks"k :i ls MkVk mRiUu djus esaA
;gh dkj.k gS fd ,uth,l çkS|ksfxdh ds gkfy;k lq/kkjksa
us bu vuqla/kku {ks=ksa esa mRikndrk vkSj mUufr dks
çHkkfor fd;kA

fu"d"kZ
fiNys dqN n'kdks dks tSo vklwpuk vkSj dEI;wVs'kuy tho
foKku dk ,d u;k ;qx ekuk tkrk gS tks tho foKku esa
oSKkfud vkfo"dkj dh xfr dks c<+krk gSA ikni ck;ksy‚th
ds {ks= esa daI;wVj foKku dks 'kkfey djus ls fiNys n'kdksa
esa ikS/kksa ls lacaf/kr vuqla/kku djus ds rjhds esa cnyko vk;k
gSA fiNys dqN o"kksaZ ds nkSjku lhDosaflax rduhd esa gq,
fofHkUu la'kks/kuksa ds dj.k vkt ;g rduhd dkQh ykxr
çHkkoh gks x;h gS] ftlls dksbZ Hkh çk;ksfxd ySc bu lhDosaflax
fof/k;ksa dk mi;ksx djds vius #fp ds thukse dk v/;;u
dj ldrh gSA

—f"k esa vk/kqfud tSo çkS|ksfxdh çxfr dks 'kkfey
djus ls fuf'pr :i ls tSo ÅtkZ {ks=] —f"k vk/kkfjr
m|ksxksa] —f"k mi&mRiknksa ds mi;ksx] ikS/kksa ds lq/kkj vkSj
i;kZoj.k ds csgrj çca/ku ds fy, fo'kky ykHkka'k çkIr
gksxkA ,d ikS/ks dh çtkfr;ksa ds uohure thukse vkSj
VªkalfØiV‚feDl vuqØe.k dbZ ikS/kksa dh çtkfr;ksa dh
vkuqoaf'kd okLrqdyk dks çdV djus dk volj nsrk gS] tks
fo'ks"k :i ls okafNr tfVy y{k.kksa ¼Nfo½ esa lq/kkj ds fy,
vko';d gSaA
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