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lkjka'k
fry ¼fllsee bafMde ,y-½] O;kid bLrseky ds lkFk rsy] çksVhu vkSj xq.kdkjh ,aVhv‚fDlMsaV dk lè) lzksr gSA ekSfyD;wyj
–f"Vdks.k xq.k lq/kkj vkSj lkFk gh bl Qly dh vf/kd miyC/krk ds fy, Hkh cgqr dke dk gks ldrk gSA orZeku dk;Z dk
mís'; ck;ksdsfedy ikFkos ,ukfyfll vkSj thuksfed {ks= iqVsfVo ekdZj [kkst ds lkFk fV';w fof'k"V VªkalfØIVkse çksQkbfyax
gSA ge :V] yhQ vkSj ¶ykoj&cM fV';wl esa Øe'k% 14389] 9465 vkSj 5490 Mh-bZ-th- fjiksVZ djrs gSaA :V&yhQ ¼vkj&,y½]
yhQ&¶ykoj ¼,y&,Q½ vkSj ¶ykoj&:V ¼,Q&vkj½ esa Øe'k% 135] 113 vkSj 120 lsyqyj eSVkc‚fyd ;k flXufyax ikFkost
ftuesa ,d tSls 118 ikFkost Fks] ik, x,A :V] yhQ vkSj ¶ykoj VªkalfØIVkse esa Øe'k% 218] 170 vkSj 180 VªkalfØI'ku QSDVlZ
dh igpku dh xbZA Mh-bZ-th- esa] vuqekfur :i ls ekbØksvkj,u, VkjxsV~l :V] yhQ vkSj ¶ykoj esa Øe'k% 534] 376 vkSj
173 FksA tsfud jhtu fjihV ,ukfyfll ls 379 ,l-,l-vkj- dk irk pykA blds vfrfjä :V] yhQ vkSj ¶ykoj esa oSfj;aV
,ukfyfll }kjk Øe'k% 3371] 5439 vkSj 4975 ,l-,u-ih- vkSj 2257] 2403 vkSj 2411 baMsYl feysA orZeku v/;;u fofHkUu
fV';wl esa lapkfyr çeq[k tSo jklk;fud ikFkost dks le>us esa lgk;rk djsxkA Hkfo"; ds Qly lq/kkj dk;ZØe ds fy,
tsfud jhtu iqVsfVo ekdZj fMLdojh ,d egRoiw.kZ thuksfed lalk/ku gks ldrk gSA
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ABSTRACT
Sesame (Sesamum indicum L.), is rich source of oil, protein and potent antioxidants with wide
applications. Molecular approach can be of great use for trait improvement as well more availability
for this crop. The present work aims at tissue specific transcriptome profiling along with biochemical
pathway analysis and genic region putative marker discovery. We report 14389, 9465 and 5490
DEGs in root, leaf and flower-bud tissues, respectively. 135, 113 and 120 cellular metabolic or signaling
pathways having common 118 pathways were found in root-leaf (RL), leaf-flower (LF) and flower-root
(FR), respectively. 218, 170 and 180 transcription factors were identified in root, leaf and flower
transcriptome, respectively. Among DEGs, microRNA targets predicted were 534, 376 and 173 in
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root, leaf and flower, respectively. Genic region repeat analysis revealed 379 SSR. Further variant
analysis revealed 3371, 5439 and 4975 SNPs and 2257, 2403 and 2411 INDELs in root, leaf and
flower, respectively. The present study will aid in understanding the major biochemical pathways
operating in different tissues. Genic region putative marker discovery can be a valuable genomic
resource for future crop improvement program.

Key words: DEG, Pathways, Sesame, Tel, Transcriptome.

ifjp;
fry ¼fllsee bafMde ,y-] 2n = 26½] vkerkSj ij ̂ fry* ds
:i esa tkuk tkrk gS tks fd fiMSfy,lh QSfeyh ls lacaf/kr
gS vkSj rsy ¼50%½ vkSj çksVhu ¼18&20%½ dk lè) lzksr gSA
;g lcls iqjkuh frygu Qly gS] ftls rsyksa dh jkuh ds
:i esa Hkh tkuk tkrk gS] ftldh [ksrh yxHkx 5000&5500
lky igys gM+Iik dh lH;rk ls gqbZ FkhA ;g xq.kdkjh
,aVhv‚fDlMsaV dh mifLFkfr ds dkj.k vejrk ds cht ds
:i esa Hkh tkuk tkrk gSA 2014 esa 10-5 fefy;u gsDVs;j
{ks= ij fry dk okf"kZd mRiknu 5-46 fefy;u Vu FkkA
çeq[k fry mRiknd ns'k Hkkjr] lwMku] E;kaekj] esfDldks
vkSj phu gSa tks fo'o mRiknu dk 68% fgLlk gSa ¼FAO
Statistic½A ekuo miHkksx ¼73%½ ds vykok] blds rsy esa
lkcqu] d‚LesfVd vkSj fLduds;j m|ksx esa O;kid mi;qärk
gSA csdjh mRiknksa] czsM] dqdht] dSaMh] ikLrk] lfCt;ksa vkSj
djh O;atuksa vkfn esa chtksa dk çeq[k :i ls mi;ksx fd;k
tkrk gS vkSj blesa vkS"k/kh; xq.k gksrs gSaA [kk| rsy dsd
esfFkvksfuu] flLVhu] vkftZfuu vkSj fVªIVksQSu esa lè) gS
vkSj fo'ks"k :i ls nq/kk: i'kqvksa ds fy, i'kq vkgkj ds :i
esa mi;ksx fd;k tkrk gS ¼Ram et al., 1990½A

gkykafd bl Qly ds iwjs thukse vuqØe dks igys ls
gh crk;k tk pqdk gS ysfdu mudh rqyuk ds lkFk fry esa
vkj&,y&,Q fV';wl esa fV';w okbt VªkalfØIVkse ij dksbZ
tkudkjh ugha gSA bl rjg ds v/;;u fofHkUu fV';wl esa
lapkfyr ekSfyD;wyj ra= dks le>us ds fy, mi;ksxh gksaxs
vkSj ,d ewY;oku thuksfed lalk/ku gksaxsA orZeku v/;;u
dk mís'; fV';w&okbt thu vfHkO;fä vkSj mudh fjysfVo
vcUMUl] tSo jklk;fud ikFkost ,ukfyfll] ekbØksvkj,u,
VkjxsV~l dk iwokZuqeku vkSj tsfud ekdZj dh [kkst ds lkFk
VªkalfØI'ku QSDVlZ dks n'kkZrh yhQ] :V vkSj ¶ykoj& cM
ds fV';wl dh VªkalfØIVkse çksQkbfyax gSA

lkexzh ,oa fof/k;k¡
MsVk iquizkfIr] iwoZ çlaLdj.k vkSj vlsacyh

dkys fry ¼,l- bafMde½ fdLe] xqtjkr fry 10 ¼th-Vh-10½

ds VªkalfØIVkse MsVk ¼yhQ] ¶ykoj cM vkSj :V fV';w½ dks
,u-lh-ch-vkbZ- ck;ksçkstsDV ls iquiZzkIr fd;k x;k Fkk tks
lkoZtfud Mksesu esa gSA QkLVD;wlh Vwy ¼Babraham –
FastQC½ dk mi;ksx djds xq.koÙkk ewY;kadu ds fy,
yhQ] :V vkSj ¶ykoj ls j‚ lhDosal jhM~l dks iwoZ&lalkf/kr
fd;k x;k FkkA j‚ flaxy&,aM jhM~l dks fVªeksesfVd Vwy
¼Bolger et al., 2014½ dk mi;ksx djds ,MsIVj lhDosal]
vLi"V jhM~l vkSj de&xq.koÙkk okys lhDosal dks gVkdj
mPp xq.koÙkk okys Li"V jhM çkIr djus ds fy, fQYVj
fd;k x;k FkkA rhuksa uewuksa ls xq.koÙkk okys jhM~l dks ,d=
fd;k x;k vkSj 'k‚VZ jhM~l vlsacfyax çksxzke fVªfuVh
¼Grabherr et al., 2011½ dk mi;ksx djrs gq, Dyhu jhM~l
dh Mh& uksok s vlsacyh dh xbZ FkhA ck;ksdaMDVj iSdst
¼Robinson et al-] 2010½ dk mi;ksx fM¶jsaf'k;y;h ,DLçslM
thu ¼Mh-bZ-th-½ dh igpku djus ds fy, fd;k x;k FkkA

fM¶jsaf'k;y;h ,DLçslM thuksa dh igpku

fV';w okbt thu ,DLçs'ku çksQkby dh fjysfVo vcUMUl
tksM+hnkj rqyuk }kjk fd;k x;k FkkA v/;;u ds rgr fry
dh lHkh fV';wl ls çkIr jhM~l dks vkj-ih-ds-,e- ds :i esa
vcUMUl ,fLVesV eku dh x.kuk djus ds fy, vyx ls
Mh&uksoks VªkafLØIVkse vlsacyh esa eSi fd;k x;kA thu
ifjek.khdj.k fM¶jsaf'k;y;h ,DLçslM thuksa ds fy, vkj
vk/kkfjr ck;ksdaMDVj iSdst Þ,tvkjß dk mi;ksx fd;k
x;kA QksYM psat 2 vkSj ,Q-Mh-vkj- <0-05 ds vko';d
ekinaMksa dks ys dj v;FkkFkZrk dks de fd;k x;k FkkA

ekbØks vkj ,u , vkSj VªkalfØIVkse QSDVlZ dh igpku
vkSj ,uksVs'ku

10&3 ls de ds bZ&oSY;w lhek ds lkFk] ,u-lh-ch-vkbZ-
u‚ufjMuMsaV çksVhu ¼,u-vkj-½ ij CykLV 2 xks&çks [kkstksa ds
mi;ksx ls :V] yhQ vkSj ¶ykoj ds lHkh dksafVXl dks
vyx ls ,uksVsV fd;k x;kA thu vksUVksy‚th ¼th-vks-½ oxksaZ
vkSj dk;kZRed lao/kZu ds fy, vkxs dk ,ukfyfll fd;k
x;k FkkA ds-bZ-th-th- ikFkos ,ukfyfll çeq[k fodklkRed
vkSj çtuu tSfod ikFkost ¼Kanehisa et al-] 2004½ esa
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'kkfey thuksa dks çdV djus ds fy, fd;k x;k FkkA
bZ&oSY;w 1e&3 dh lhek ds lkFk IykaV-Vh-,Q-Mhch- 3-0 ¼Jin
et al-] 2014½ MsVkcsl ij CykLV fd;k x;kA ehjcsl ls ikS/kksa
ds lHkh ifjiDo ekbØksvkj,u, dks ih-,l-vkj-,u-,-VkjxsV
oscloZj ¼Dai and Zhao] 2011½ dk mi;ksx djds fry Mh-
bZ-th- esa muds VkjxsV~l dh [kkst djus ds fy, mi;ksx
fd;k x;k FkkA

fry VªkalfØIVkse esa ,l-,lvkj vkSj ,l-,u-ih- dh igpku

,l-,l-vkj- dks ekbZØkslsVykbV igpku Vwy ¼MISA½ dk
mi;ksx djrs gq, fd;k x;kA çkbej 3 dk mi;ksx djds
lhDosal okys ,l-,l-vkj- ds fy, çkbej tksM+s dks fMtkbu
fd;k x;k FkkA nksuksa vksj ds 500 csl is;j dk p;u djds
yxHkx 1000 csl is;j ds ¶ySafdax Mh-,u-,- lhDosal dk
mi;ksx ,l-,l-vkj- thuksVkbfiax ds fy, Q‚joMZ vkSj
fjolZ ih-lh-vkj- çkbejksa dks fMtkbu djus ds fy, fd;k
x;kA lSeVwYl ¼Li  et al-] 2009½ ,eikbyvi ls ,l-,u-ih-
fudkyk x;kA lSeVwYl esa vcfutils çksxzke ¼Wang et al.]
2014½ mi;ksx esa crk, x, rjhds ls iF̀kd mijksä çfØ;k
}kjk fudkys x, ,l,uih dks igyh ckj lhDosaflax MsIFk  8
vkSj eSfiax dh xq.koÙkk  25 vkSj U;wure 2 U;wfDy;ksVkbM
90 chih }kjk fQYVMZ fd;k x;kA SnpEff ¼Cingolani et al-]
2012½ dk mi;ksx thukse esa tsfufVd osfj;aV ds {ks= vkSj
Vkbi dk iwokZuqeku yxkus ds fy, fd;k x;kA SnpEff
osfj,aVl dks ,uksVsV djrk gS vkSj vkuqoaf'kd fofHkUurk ds
dksfMax çHkko] tSls fd ,l-,u-ih-] lfEeyu vkSj foyksiu
¼baMsYl½ dk iwokZuqeku yxkrk gSA

ifj.kke vkSj ppkZ
MkVk dk iwoZ çlaLdj.k vkSj Mh&uksoks vlsacyh

dqy 12]274]428 flaxy&,aM lhDosal jhM~l çkIr gq,s] ftlesa
ls :V] yhQ vkSj ¶ykoj cM ls Øe'k% 3951431] 4572282
vkSj 3750715 jhM FksA xq.koÙkk fQYVfjax ds ckn] dqy
1197934 Li"V flaxy&,aM jhM~l ¼3398002] 4274560 vkSj
3525372 Øe'k% :V] yhQ vkSj ¶ykoj ds jhM~l½ çkIr gq,
ftuesa yxHkx 90% j‚ jhM~l FkhaA var esa jhM~l dks fVªfuVh
vlsacyj dk mi;ksx djds 503 cslisvj ds ,u 50 eku ds
lkFk yxHkx 50 ,e-ch- VªkalfØIV‚e vkdkj esa bdëk fd;k
x;k vkSj vkxs dh ,ukfyfll ¼rkfydk 1½ ds fy, mi;ksx
fd;k x;kA lanHkZ thukse ds lkFk eSfiax V‚igSV dk mi;ksx
djds dh x;h Fkh ftlesa :V] yhQ vkSj ¶ykoj ls Øe'k%
QksYM dojst 9-4] 10-7 vkSj 11-35 ds lkFk 738394] 3165696
vkSj 625089 dafVXl dks eSi fd;k x;kA

fM¶jsaf'k;y;h ,DLçslM thuksa dh igpku
fV';w&okbt ,DLçs'ku vkSj QaD'kuy ,uksVs'ku dh rqyuk

fV';w&okbt thu ,DLçs'ku dh rqyuk djus ds fy,
fM¶jsaf'k;y thu ,DLçs'ku çksQkby çkIr dh xbZ FkhA
vko';d iSjkehVj ¼,Q-Mh-vkj-  0-05 vkSj y‚x

2
 QksYM

psat eku 2 ls vf/kd½ ds lkFk] ih&oSY;w  0-05 ij geus
vkj&,y] ,y&,Q vkSj ,Q&vkj ls 14389] 9465 vkSj
5490 Mh-bZ-th- çkIr fd,A ,y&,Q vkSj ,Q&vkj ds lkFk
rqyuk esa vi&jsxqysfVM thu dh la[;k vkj&,y esa vf/kd
FkhA dqy 9919] 3790 vkSj 2806 thuksa dks vijsxqysfVM
fd;k x;k vkSj 4470] 5675 vkSj 2684 dks Øe'k% vkj&,y]
,y&,Q vkSj ,Q&vkj esa MkmujsxqysfVM fd;k x;k
¼fp= 1] rkfydk 2½A thukse ,uksVs'ku us rhu fV';wl esa
dqy 911 Mh-bZ-th- crk,A

:V fV';w esa] gesa dsoy dqN thuksa ds gh ,DLçs'ku
feysA mnkgj.k ds fy, :V dh of̀) ds fy, ACTIN2 dh
mPp vcUMUl] lh,,lih thu dh Hkwfedk çfrosfnr gSA
thu ,lVh,p&21 dks jksxk.kq çfrjks/k esa Hkwfedk fuHkkus ds
fy, tkuk tkrk gS] dod vkSj ok;jl ih vkj 10 thu ds
fy, fof'k"V çfrjks/k tksfd ,fFkyhu baMîwflfcy gS] ,e,yih
thu vkSj okV&1 thu :V dh j{kk ds fy, gSA ck;ksfVd
vkSj ,ck;ksfVd ruko esa Hkwfedk j[kus okyh :V esa th,,y
lh ysfDVu vcUMUl ,DLçslM ik;k x;k FkkA gekjs MsVk us

rkfydk 1% fllsee bafMde dh vlsacyh LVsfVfLVDlA

Vkbi fVªfuVh ifj.kke

Ldk¶QksYM~l dk VksVy lkbt 50331132
dksafVxl ds uacj 113127
lcls yack dksafVx 7752
lcls NksVk dksafVx 201
ehu dksafVx lkbt 445
,u 50 dksafVx yackbZ 503

rkfydk 2% Mh&uksoks vlsacyh ls fM¶jsaf'k;y;h ,DLçslM thu
   ¼Mh-bZ-th-½ dh la[;kA

la;kstu Vkbi MhbZth dh la[;k

:V & yhQ vijsxqysfVM 9919
:V & yhQ MkmujsxqysfVM 4470
yhQ & ¶ykoj vijsxqysfVM 3790
yhQ & ¶ykoj MkmujsxqysfVM 5675
¶ykoj & :V vijsxqysfVM 2806
¶ykoj & :V MkmujsxqysfVM 2684
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,uvks3 viVsd thu] gkbZ ,fQfuVh ukbVªsV VªkaliksVZj
¼,p,Vh,l½ vkSj dSfY'k;e viVsd thu] IykTek f>Yyh
dSfY'k;e&VªkaliksfVaZx ATPase dh vcUMUl ,DLçs'ku dks
:V fV';w esa çdV fd;kA

yhQ fV';w VªkalfLØIVkse ,ukfyfll esa] gesa QksVksflaFksfll
ls lacaf/kr thuksa dh lcls T;knk vcUMUl ,DLçs'ku feyh
tSls fd DyksjksfQy ckbafMax çksVhu] fXyljkfYMgkbM 3Q‚LQsV
MhgkbMªkstust] QksVksflLVe I vkSj O lc;wfuV nksuksa
QksVksflLVe dks larqfyr djus ds fy, gksrs gSaA gesa thu
v‚fDlu& ckbafMax çksVhu ,cih19, dh vcUMUl ,DLçs'ku
feyh] ftls 'kwV foHksnu  esa Hkwfedk fuHkkus ds fy, çfrosfnr
fd;k tk pqdk gSA thu rpm1& baVjsfDVax çksVhu 4 dh
vcUMUl ,DLçs'ku jksxk.kq ds fy, ikS/ks dh çfrj{kk çfrfØ;kvksa
ds fy, vPNh rjg ls tkuk tkrk gSA thu ckDl bufgfcVj
&1 dh vcUMUl ,DLçs'ku dks ck;ksfVd vkSj ,ck;ksfVd
dksf'kdk èR;q ;k ifÙk;ksa ds ,iksIVksfll dk vVsU;wVj fjiksfVZM
gSA

¶y‚oj VªkalfØIVksfed MsVk esa] geus dqN iwoZ&çeq[k
:i ls ,DlçsLM thu ik,A buesa FkeksZ&V‚yjsal esa ds,p
Mksesu thu dh Hkwfedk gSA ;g ¶ykoj laosnu'khyrk ds fy,
ghV LVªSl ds fy, mEehnokj thu gS tks mRikndrk dks
dkQh çHkkfor djrk gS ¼Guilioni et al.] 1997½A ch,Mh,p
LVªSl esa Xykblhu fcVkbZu lap; vkSj ikS/ks esa ukbVªkstu vkSj
lYQj ds fodkl esa eanrk ds lkFk tqM+k gqvk gSA ¶ykoj
fV';w esa thu] vEyh; ,aMkslkbfVut dh mifLFkfr fofHkUu
jksxtudksa ds laidZ esa j{kk ra= dk leFkZu djrh gSA ijkx

ds vadqj.k vkSj/;k Vîwc ds fodkl esa isfDVu ,LVjst thu
lgk;rk djrk gSA th,ihMh,p] QksVksihfj;M dh çfrfØ;k
esa ¶ykoj fudyus dks fu;af=r djrk gSA lsiy esa ekStwn
,p,Mh thu dks iq"iksa ds fu;af=r phuh ^^ehBs ladsrksâ ^ ls
tqM+k crk;k x;k gSA

ekbØksvkj,u, vkSj VªkalfØIVkse QSDVlZ dh igpku vkSj
,uksVs'ku

;g ik;k x;k fd RL, LF vkSj RF ls 14389] 9465] 5490
dksafVx lhDosal dks 135] 113 vkSj 120 lsyqyj esVkc‚fyd
;k flXufyax ikFkos esa oxhZ—r fd;k x;k FkkA dksafVx
lhDosal }kjk lcls vf/kd çfrfuf/kRo fd, tkus okys ikFkost
QSVh ,flM] fyuksfyd ,flM p;kip;] I;wjhu p;kip;]
çdk'k la'ys"kd thoksa esa dkcZu fu/kkZj.k] v‚DlhMsfVo
Q‚LQksjkbys'ku] ,feukscsatksV fofdj.k] ,aVhck;ksfVd nokvksa
ds tSola'ys"k.k] vehuks 'kqxj vkSj U;wfDy;ksVkbM 'kqxj
p;kip;] LVkpZ vkSj lqØkst ds p;kip;] fFk;kehu p;kip;
vkSj Xykbdksykbfll / Xywdksukstsusfll ds ck;ksflaFksfll FksA

v/;;u ds rgr fofHkUu fV';wl ls ikFkost dh rqyuk
djus ij] ;g ns[kk x;k fd lHkh rhu fV';wl ds chp 118
ikFkost lk>k fd, x, FksA fp= 2 lHkh rhu fV';wl esa
çeq[k rhl leku ikFkost fn[kkrk gSA cht fudkyus vkSj
fry ds rsy ds laHkkfor ,aVhv‚fDlMsaV xq.k blds pkj çeq[k
?kVdksa ;Fkk fyxUl] lslkfeu] lsLeksfyuksy vkSj lslkfeuksy
ds dkj.k gksrs gSa] tks fd QsfuyçksisukbM ikFkos }kjk la'ysf"kr
gksrs gSa ¼Kato et al-] 1998½A

 

fp= 1% fllsee bafMde ds tM+&yhQ&¶ykoj fV'kwt esa fM¶jsaf'k;y;h ,DLçslM thuA ,Dl&,fDll ds Åij vkSj uhps ds
ckj Øe'k% vijsxqysfVM vkSj MkmujsxqysfVM thu fn[kkrh gSaA
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vkj] ,y] ,Q fV';wl ds chp fof'k"V Vh,Q Øe'k%
120] 89 vkSj 64 FksA fry esa dqN Vh,Q ds vkfFkZd :i ls
egRoiw.kZ y{k.kksa ds lkFk tqM+s gksus dh lwpuk gS] mnkgj.k ds
fy,] lsc,p,y,p VªkalfØI'ku QSDVlZ tqM+k gS vksfyd
,flM vkSj fyuksfyd ,flM daVSaV ds lkFk ¼Kim et al-]
2007½,ih2/ bZvkj,Q QSfeyh tqM+h gqbZ gS tSfod vkSj vtSfod
LVªSl çfrfØ;kvksa ds lkFk] LVªSl çfrfØ;kvksa VªkalfØI'ku
QSDVlZ dk tyHkjko ds lkFkA ,e,Mh,l& c‚Dl VªkalfØI'ku
QSDVlZ dk fry ds ¶ykoj vkSj cht fodkl ls tqM+k gSA
lwphc) Vh,Q thu dks Hkfo"; ds ,l,uih [kkst vkSj blh
rjg ds ,lksfl,'ku v/;;u ds fy, yf{kr fd;k tk
ldrk gSA

dksafVx esa MqfIydsV dks gVkus ds ckn] geus Øe'k% :V]
yhQ vkSj ¶ykoj esa 534] 376] 173 ekbØksvkj,u, ds y{;
dh Hkfo";ok.kh djrs gq, 130] 169 vkSj 132 MhbZth çkIr
fd,A ;s ekbØksvkj,u, esfMdSxks VªadSVqyk] iksiqyl
VªkbdksdkikZ] vksfjtk lSfVok] vjsfcMksfIll Fkkfy;kuk vkSj
vjfcMksfIll fyjkVk ds lkFk vf/kdre lekurk j[krs FksA
vkxs ds vuqla/kku / lR;kiu ds fy, ekbØksvkj,u, dks
lwphc) djuk Hkfo"; dk thuksfed lalk/ku gks ldrk gSA
gekjs lwphc) ,evkbZvkj,u, dk mi;ksx Hkfo"; ds Qly
lq/kkj dk;ZØe ¼Auer and Frederick] 2009½ ds fy, muds
lacaf/kr ckbafMax lkbV ij i‚yheksfQZt~e dh [kkst ds fy,
fd;k tk ldrk gS] tSls fd pkoy vkSj Q‚DlfeyysVA
dqy 147 ¼66 ck;ksyksftdy çksflfll] 62 ekSfyD;wyj
QaD'kul ,aM 19 lsY;wyj dksEiksusaV~l½ thvks VeZ~l vkj,y

dks vlkbu fd, x,] 133 ¼57 ck;ksyksftdy çksflfll] 59
ekSfyD;wyj QaD'kul ,aM 17 lsY;wyj dksEiksusaV~l½ ,y,Q
ds fy, vkSj 130 ¼56 ck;ksyksftdy çksflfll] 55 ekSfyD;wyj
QaD'kul ,aM 19 lsY;wyj dksEiksusaV~l½ ,Qvkj ds fy,A
:V] yhQ vkSj ¶ykoj pj.kksa ds chp dqy 120 thvks VElZ
ik, x,A

fry VªkalfØIVkse esa ,l-,l-vkj- vkSj ,l-,u-ih- dh igpku

2563 ,l,lvkj okys dqy 16236 lhDosal dh igpku dh
xbZ] ftlesa 1138 lhDosal esa ,d ls vf/kd ,l-,l-vkj- FksA
MkbZ U;wfDy;ksVkbM ¼47-56%½] VsVªk U;wfDy;ksVkbM ¼1-20%½]
gsDlk U;wfDy;ksVkbM ¼0-27%½ vkSj isaVk U;wfDy;ksVkbM
¼0-11%½ fjihV~l ;wfuV~l ds ckn VªkbZ U;wfDy;ksVkbM eksVh¶l
dh la[;k lcls vf/kd ¼50-83%½ ikbZ xbZA VaMse fjihV~l
dh fofHkUu la[;kvksa ds lkFk bZ,lVh&,l,lvkj dh vkof̀Ùk;ksa
dh x.kuk dh xbZ vkSj blesa fn[kk;k x;k gS fd 6 VaMse
fjihV~l ¼34-33%½ ds lkFk ,l,lvkj lcls T;knk d‚eu
Fks] mlds ckn 5 VaMse fjihV~l ¼33-55%½] 7 VaMse fjihV~l
¼15-84%½] 8 VaMse fjihV~l ¼9-520%½] 9 fjihV~l ¼2-965%½]
10 fjihV~l ¼2-028%½] 11 fjihV~l ¼1-52%½] 12 fjihV~l
¼0-19%½ and 15 VaMse fjihV~l ¼0-039%½ ¼rkfydk 3½-

fry ds ,l-,l-vkj- ekdZjksa dk mi;ksx MkboflZVh
,ukfyfll vkSj i‚I;qys'ku LVªDpj] HkkSxksfyd mRifÙk dk
irk yxkus ds fy, vkSj oSjkbVy fMÝsaf'k,s'ku ds fy, fd;k
x;k gSA bu xSj&dksfMax {ks= ,l-,l-vkj- ds vykok] dksfMax
{ks= ,l,lvkj dks Hkh fry esa fjiksVZ fd;k tkrk gS] tSls
bZ,lVh&,l-,l-vkj ¼Gebremichael and Parzies, 2011½

fp= 2% :V&yhQ] yhQ&¶ykoj vkSj ¶ykoj&:V fV';w esa 'kh"kZ 30 leku ikFkostA
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rkfydk 3% fllsee bafMde esa fofHkUu eksfVQ VkbIl ls ,l-,l-vkj- dh la[;kA

fjihV~l la[;k

eksfVQ Vkbi ,l-,l-vkj- dh la[;k 5 6 7 8 9 10 11 12 13 14 15 %

MkbZ 1219 551 286 209 76 52 39 5 1 47-56
VªkbZ 1303 832 318 119 34 50-84
VsVªk 31 22 9 1-21
isaVk 3 1 2 0-12
gsDlk 7 5 1 1 0-27
VksVy 2563 860 880 406 244 76 52 39 5 1
% 33-55 34-33 15-84 9-52 2-97 2-03 1-52 0-19 0-04

rkfydk 4% fllsee bafMde esa ,l-,u-ih/baMsYl dk lkjA

fV';w ,l-,u-ih- baMsy VksVy

:V 3371 2257 5628
yhQ 5439 2403 7802
¶ykoj 4975 2411 7386

3(A) 3(B) 3(C)

fp= 3% :V&yhQ ¼3,½] yhQ&¶ykoj ¼3ch½ vkSj ¶ykoj&:V ¼3lh½ fry ds fV';wl esa iwjs vksvkj,Q ij ,l-,u-ih- dk
forj.kA

vkSj vkj,u, lsd vk/kkfjr tsfud ,l-,l-vkj ¼Zhang
et al.] 2012½A VªkalfØIVksfed –f"Vdks.k dk mi;ksx djrs
gq,] fry ls 7450 ,l,uih vkSj 362 baMsy dks fjiksVZ fd;k
x;kA ,l-,l-vkj- dk mi;ksx fry esa ,e-,-,l- esa cgqr
lQyrkiwoZd fd;k x;k gS] tSls fd cht dk rsy vkSj
bldh çksVhu daVSaV ¼Li et al-] 2014½A vLQqVu'khy dSIlwy
xq.k] fuf'pr of̀) LoHkko vkSj cht vkoj.k  dk jax ¼Uzun
et al-] 2003½A vko';d ikbi ykbu dk mi;ksx djrs gq,]
geus Øe'k% 5628] 7802 vkSj 7386 dqy osfj,aV~l dh
igpku dh] ftuesa 3371] 5439 vkSj 4975 flaxy
U;wfDy;ksVkbM i‚yhe‚fQZTel ¼,l-,u-ih-½ vkSj 2257] 2403
vkSj 2411 baMsYl :V] yhQ vkSj ¶ykoj esa gSaA vf/kdre
baMsYl yhQ ¼51½ esa ik, x,] mlds ckn :V ¼17½ vkSj ¶ykoj
¼15½ esa ik, x, ¼rkfydk 4½] fp= 3 ¼,½] ¼ch½ vkSj ¼lh½A

fu"d"kZ
geus thu ,Dlçs'ku dh fjysfVo vcUMUl ds lkFk fry esa
vkj&,y&,Q fV';wl ds fV';w okbt VªkalfØIVkse dh fjiksVZ
fd;k gSA ge 14389] 9465 vkSj 5490 Mh-bZ-th- dh fjiksVZ
djrs gSa] ftuesa ls 9919] 3790 vkSj 2806 thuksa dks vijsxqysfVM
fd;k x;k vkSj Øe'k% 4470] 5675 vkSj 2684 dks vkj,y,Q
esa MkmujsxqysfVM fd;k x;kA geus Øe'k% vkj&,y] ,y&,Q]
,Q&vkj esa lkekU; 118 ikFkost okys 135] 113 vkSj 120
lsyqyj p;kip; ;k flXufyax ikFkost ik,A :V] yhQ
vkSj ¶ykoj VªkalfØIVkse esa igpkus x, VªkalfØI'ku QSDVlZ
Øe'k% 218] 170 vkSj 180 FksA Mh-bZ-th- esa] vuqekfur :i ls
ekbØksvkj,u, VkjxsV~l 534] 376 vkSj 173 Øe'k% :V]
yhQ vkSj ¶ykoj esa FksA tsfud jhtu fjihV ,ukfyfll ls
379 ,l-,l-vkj- feysA blds vfrfjä osfj;aV ,ukfyfll
esa Øe'k% 3371] 5439 vkSj 4975 ,l-,u-ih- vkSj 2257]
2403 vkSj 2411 baMsYl dks :V] yhQ vkSj ¶ykoj esa çdV
fd;k x;kA bl rjg ds v/;;u fofHkUu fV';wl esa dke
dj jgs ekSfyD;wyj çfØ;k dks le>us ds fy, mi;ksxh gksaxs
vkSj ;g ,d ewY;oku thuksfed lalk/ku gksxk ftlesa iqVsfVo
,l-,l-vkj- vkSj ,l-,u-ih- gksaxs tks Hkfo"; esa mi;ksx fd,
tk ldrs gSaA
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