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fry ifl lee biMde ,y+] 0;kid bLreky d B ry] ckviu vij x.kdkjh ,Viv,[DEMV dk Be) Bkr gA ekfyD;y]
—'Vdk.k x.k BAkg vk Tk gh bl Qly di vifkd miyChrk d fy, Hi cgr dke dk gk Idrk gA oreu dk; dk
mi*; ck;kdfedy ko ,ukfyfl 1 vij thulfed {k= 1ViVo ekdj [kt d Bk fv*; fof*''V VkBf@IVie ckQkbfyx
gA ge -V] yhQ vkj Tykoj&eM fV*; I e @e’lé 14389] 9465 vikj 5490 Mi-b-th- fjikv djr gA - V&yIQ ivkj&, i
yIQ&Tyikoj 1, y&, Q% vk Tykoj& =V i, Q&vijt e @elé 135] 113 vij 120 lyyj eVic,fyd ;k flXufyx ilfot
ftue ,d tl 118 ikFot A ik, x,A =V] yiQ vkj Tykoj VkI{@IVke e @e"lé 218] 170 vkj 180 Vk1dI"u QDVI
dh igpku dh xbA Mi-b-th €] vuekiur -1 1 elb@kvij,u, VEigxVE V] yiQ vij fiykoj e @e’li 534] 376 vij
173 FA tfud jieu fjabv uktyfll 1379 , 1-, 1-vig- dk irk pykA bld virfja -V] yiQ vij ykoj e ofj;V
LUy D Jhyk @elé 3371] 5439 vkj 4975 , 1-,u-il- wkj 2257] 2403 wkj 2411 bMY T feyA oreku v/;;u foftkiu
v*; 1 e Ipkyr ce[k to jklk;fud 1kkot dk Te>u e Dgk;rk djxkA Hfo"; d Qly 1Aj dk;de d fy,
tfud jheu 1ViVo eldj MLdojh ,d egRoi.k thukfed B Rkku gk Bdrk gA
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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 inroot, 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 ifl lee biMde ,y-| 2n=26l] Vierkj 1j 'fry* d
21 e thuk thrk g & fd fiMfy, Ih Qfeyt 1 Icfhr
g VK ry 1500 Vkj ckViu 118&20%!% dk 1e) Bkr gA
;9 Icl ijkuh frygu Qlly g] fel ryk dh jkuh d
21 e Ho thuk thrk g) feldh [krh yxtkx 500085500
Iky 1gy gMiak dn BH;rk B gb F0A ;g X.kdkjh
Vv, IDIMV dh mifLRfr d dkj.k vejrk d cit d
21 e Hh thuk thrk gA 2014 e 105 fefy;u gDV;]
{i= 1J fry dk okf'kd mRiknu 5-46 fefy;u Vu FikA
cefk fry mRiknd nk Hkjr] IMku] E;kekj] efDBdk
Vkj piu g tk fo"o mRiknu dk 68% fgLlk g ‘FAO
StatistichA ekuo mitkx #73%4 d vykok] bld ry e
licu] d,Lefvd vkj fLdud;j m]kx e 0;kid mi; &rk
gA cdjh mRiknk] cM] ddnt] dMh] TkLirk] Bf0E;k vkj
djh 0; tuk vkin e ciiek dk ce[k =i I mi;kx fd;k
thrk g vij ble wk'kkh; x.k gkr gA [K] ry dd
effkvkfuu] fELVIU] viftfuu vij fVIVIQu e 1e) g
vkj fo'kk 1 B nfikz atkvkd fy, 17k vighy d Zi
e mi;kx fd;k thrk g 'Ram et al., 1990%A

gkykid bl Qly d 1j tiuke vude dk igy |
gh crk;k € pdk g yfdu mudh ryuk d Tk fry e
VEj&,y&,Q fV°; 1 e fV*; okbt VkIfdIVie 1j dkb
thudkjh ugh gA bl rjg d v/;;u fofflu fv°; 1 e
Iplfyr ekfyD;yj r=dk le>u d fy, mi;kxh gkx
vikj ,d eY;oku thukfed I HBkku gkxA oreku v/;;u
dk mi*; fV*;&okbt thu viH;fa vkj mudh fjyfvo
vcUMUE] o jklk; fud ikFott ,ukfyfh 1] eko@kvij,u,
VxVI dk iokueku vij tfud ekdj dh [kt d BkFk
VKH@1"u QDVIE dk n*krrh yhQ] =V vkj Tykoj& cM
d fvV*; 1 dh Vk1i@IVke ckQkbfyx gA

Lkexh ,o fof/k;k
MVK Tuikflr] 1o ¢clLdj.k vkj vIcyt
dky fry ¥, 1- biMde! fdLe] xEjkr fry 10 ihVh-10%

d VkIf@IVie MVk iy1Q] Tykoj cM wkj =V V* ;4 dk
,U-Iich-wvikb- chskek®eDV T auikir fd;k x;k Fik &k
llotfud Meu e gA QiVD; Ih Vy YBabraham —
FastQch dk mizkx djd x.kolk eY;kdu d fy,
yiQ] =V vij fiykoj 1 j, ItDol jiME dk 10& I Dki/kr
fd;k x;k FikA j, fIxy&,M jiMl dk fVelefvd Vy
IBolger et al., 20144 dk mi;kx djd ,MIVj BhDol]
vLi'V jiMI wvij ded&x.kolkk oky BtDol dk gVidj
mPp X.kolkk oky Li"V jiM ckir dju d fy, fQYVj
fd ;k X2k FKA rhuk ueuk T X koUkk oky jiMI dk ,d=
fd;k x;k wvkj "V jiMI viclyx ckxke fViuvh
IGrabherr et al., 2011% dk mi;kx djr g, Dyfu jimlI
dh Mh& ukok vlcyh dh xb FA ck;kdMDVj 1dt
IRobinson et al-| 20104 dk mi ;kx tM]jf*k;y ;h ,DLcIM
thu iMh-b-e% dh igpku dju d fy, fd;k X;k FKA

fMIf*k;y ;0 ,DLcIM thuk dh igpku

fV*; okbt thu ,DL¢"ku ckQkby dh fjyfVo veiMil
tvMinkj ryuk Hjk fd sk x;k FkA v/ ;u d rgr fry
dh Bt V' ; 1 1 cilr gl dk vij-id-,e-d Zi e
vcMUl ,fLVeV efu dh x.kuk dju d fy, vyx 1
Mi&ukok VKfL@IVke vilcyh e el fd;k x;kA thu
ifjek.lndj.k MIjfk;y;h ,DLcEM thuk d fy, Vi)
VIikfjr ck;kdMDVy 1dt b, Evkjh dk mi;kx fd;k
X;kA QKYM pt 2 wkj ,Q-Mhwkj- <005 d ko' ;d
exinMk dk y dj v;FkFkrk dk de fd;k x;k FKA
ekb@k vk ,u , vkj VkIf@IVie QDVI dh igpku
VEkj , ukV*u

102 1 de d b&oY; Ihek d HKF ,u-DInchvib-
u,ufjMuMV ¢kVhu 1, u-vkj-t 1§ CykLV 2 xk&ck [kek d
mizkx 1 ZV] yiQ vkj ykoj d IHh dkiVXl dk
vyx 1 ,UukVV fd;k X ;KA €hu vilVky, € vkt oxk
vikj dk;iRed lo/ku d fy, vix dk ,ukfyfl 1 fd;k
X;k FkA d-b-th-teh ikFo ,uktyfl I ge[k fodklRed
vkj ctuu tfod 1ot iKanehisa et al] 2004 e
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ey tuk dk ¢cdV dju d fy, fd;k x;k FA
b&oY; 1e= dh Mhek d BkFk TyKkV-Vh-,Q-Mhch- 3-0 1Jin
etal] 2014k MVkcl 1 CyiLV fd;k x;KA ehjcl 1 1k
d IHh 1fjiDo ekb@kvkj,u, dk i, B-vkj-,u-,-VkjxV
ocloj IDai and Zhao] 2011% dk mi;kx djd fry M
b-th- e mud VkjxVI dh [k€ dju d fy, mi;kx
fd;k x;k FkA

fry VilidIVke e , I-, Bvkj vk , I-,u-1h- dh Igpku

, 1, 1-vkj- dk etb@kVykbV 1gpku Vy imisAl dk
mi;kx djr g, fd;k x;kA ckoej 3 dk mi;kx djd
IiDol oky ,1-,1-vij- d fy, clkbej €M dk Mtkbu
fd;k x;k FkkA nkuk vkj d 500 cl i;j dk p;u djd
yxHx 1000 cl 1;j d fyfdx Mh-,u-,- FDol dk
mizkx , 1-, 1-vkj- tukvkbfix d fy, Q,joM k]
fjol ih-Uhwij- clbejk dk MEkbu dju d fy, fd;k
X;KA TeVYD i et al] 2009 ,eikbyvi 1, 1-,u-ih
fudkyk x;kA 1eVYI e vciutils gkxke lwang et al.]
2014% mi;kx e crk, x, rjid 1 1Fd mijka cfd;k
Hjk fudky x, , B, uih dk igyh ckj BiDofIx MIFk > 8
vkj efix dh x.kolUkk > 25 vkj U;ure 2 U; Dy ;kvkoM
90 chih Hjk fQYVM fd ;k X ;kA SnpEff iCingolani et al-
2012% dk mi;kx thuke e tfufvd ofj;V d {k= vkj
Vikbi dk tokueku yxku d fy, fd;k Xx;kA SnpEff
ofj,VI dk ,ukvV djrk g vkj vkuof'kd fofflurk d
dkfMx chiko] €1 fd , I-,u-if] Rffeyu vkj foykiu
ibMYR% dk 1okueku yxkrk gA

ifj.lkke vkj ppk
MkVk dk 10 ¢clLdj.k vkj Migutot vicyh

dy 12)274)428 flxy&,M 1iDol jiMI ckir g,] fele
1 -V] yiQ vk fiykoj cM I @e'lé 3951431] 4572282
vkj 3750715 jiM FA x.kolkk fQYVfjx d ckn] dy
1197934 Li"V fIxy&,M jiM1 13398002] 4274560 vij
3525372 @e’kt V] yiQ vkj Tykoj d jiMI% ¢hir g,
ftue yxHx 900% j, JiIMI FRA vr e jiMI dk fVfuVvh
vicyj dk mi;kx djd 503 clivj d ,u 50 elu d
BkFk yxHx 50 ,e-ci- VKIT@IV,e vkdkj e bdék fd ;k
Xk vk vix dn uktyfl R irkfydk 10 d fy, mi;kx
fd;k x;kA InH thuke d BkFk efix V,igV dk mi;kx
djd dh x;h Fo fele V] yhQ vkj Tykoj I De’k
QYM dojt 94] 10-7 vkj 11-35 d kR 738394] 3165696
vkj 625089 dfVXl dk el fd;k x;KA

fMIjf*k;y ;0 ,DLcIM Ehuk dh igpku
fV*; &okbt ,DL¢™u vkj QD fuy ,ukV'ku dh ryuk

fV*;&okbt thu ,DL¢'tu dh ryuk dju d fy,
Mjf*k;y thu ,DL¢"ku ckQkby ckir dh xb FiA
vko®;d ijkeivj 4, Q-Mivkj- < 005 vkj y,x, QKM
pt elu 2 1 vikdh d D] 10&o0Y; < 005 1j geu
VEj&,Y] ,¥&,Q Vkj ,Q&vkj T 14389] 9465 vij
5490 Mh-b-&h- ¢kir fd,A ,y&,Q vkj ,Q&vkj d Bk
ryuk e vi&jxyfVm thu di I[;k vkj&,y e vikd
FibA dy 9919] 3790 wkj 2806 thuk dk vijxyfVM
fd;k x;k vkj 4470] 5675 vkj 2684 dk De’kt vij&, Y]
Y&, Q vk ,Q&Vk] e MkmujxyfVM fd;k x;k
Ifp= 1] rifydk 2%A thuke ,ukV'ku u rhu fV*; 1 e
dy 911 Mib-th crk,A

-V V*; €] ge doy dN thuk d gn ,DL¢'ku
feyA mnkgj.k d fy, =V dhof) d fy, ACTINZ dhi
mPp vcUMUl] Ih,, Bih thu dh Hfedk ¢frofnr gA
thu , IV, p&21 dk jkxk.k cfrjkk e Hfedk fuliku d
fy, thuk tkrk g] dod vikj ok;j 1 i1h vkj 10 thu d
fy, fof*k'V ¢frji/k €d ,frkytu bMTflfcy g] ,e,yif
thu vij okv&l thu -V dh j{k d fy, gA ck;kivd
vkj ,ck;kivd ruko e Hfedk j[ku okyh -V e th,,y
Ih yfDVu velMUE ,DLGEM ik;k x;k FKA gekj MVk u

rifydk 1t fl lee bfMde dn vicyh LVIVILVDIA

Vkbi fViuvh ifj.ke
LakQkyMT dk ViVy Hkbt 50331132
ditvxl d ucj 113127
Icl yck dkfvx 7752
Icl Nk dikfvx 201

etu difvx lkbt 445

,u 50 dkvVx yckb 503

rkfydk 2i Mi&ukok vlcyn I tM{jf'k;y;h ,DLcIM thu
iM-b-eh dh B ;KA

I;ktu Vibi

Mibth dh B[k

tV & yIQ vijxyfVM 9919
=V & yiQ MimujxyfvM 4470
yiQ & fykoj vijxyfVM 3790
yiQ & fiykoj MkmujxyfVM 5675
Tykoj & -V vijxyifVM 2806
Tykoj & -V MmujxyfvM 2684
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fp= 1t fllee biMde d tM&yIQ&Tykoj fV'kt e MYjf'k;y;h ,DLcOM thuA ,DI&,DIN d Aij vkj uip d
ckj ekt vijxyfVM vkj MimujxyfVM thu fnkrh gA

,Uvi3 vivd thu] gkb ,fQfuvh ukbVV VKIikVj
Lp,Vh, It vij dfY'k;e vivd thu] lykTek f>Yyh
diY*k; e&Vkl ikivx ATPase dh vcMUL ,DL¢u dk
sV iV'; e cdV fd;kA

yiQ V*; KIL@IVie ,ukfyfl I €] ge QWK IR
I dcf/kr tuk dh Bcl T;knk veUMUT ,DLc"ku feyh
tl fd DykjfQy ckbfMx ckvhu] fry I jkfYMgkoM 3Q,LQV
MhgkbMktut] QkVkilLVe 1 vkj o Ic;fuV nkuk
QkviiILVe dk Irfyr dju d fy, gkr gA ge thu
v,[Dlu& ckbfMx ckvhu ,ciil9, dh velMul ,DLg u
feyf] fE€l "kV folknu e Hfedk fuliku d fy, cfrofnr
fd;k € pdk gA thu rpml& bVjDVX ckViu 4 dh
veUMUR ,DLcu Jkxk.k d fy, ikk di ¢frj{ik cfrf@;kvk
d fy, VPNi rjg I thuk thrk gA €t ciDl bufgfcVj
&1 dh veul ,DL¢™u dk ck;kivd vk ,ck;kfvd
dkf*kdk eR; sk aflkskd , iVER T dk vWU;Vj fjikivm
gA

Ty,0) Vklf@IVifed MVk e] geu dN io&ce[k
i 1 ,DI¢IM thu ik,A bue Fek&V,yjl e d,p
Mkeu thu dh Hfedk gA ;g Tykoj Tonu'kyrk d fy,
ghv LVI d fy, mEehnokj thu g & mRikndrk dk
dkQh ¢Hkkfor djrk g iGuilioni et al.] 1997%A ch,Mi,p
LV e XykbBhu fcVkbu Bp; vkj 1kk e ukbVitu vij
1YQ) d fodkl e enrk d Bk €Mk gvk gA Tylkoj
fV*; e thu] vEyh; ,MkBkobfvut dh mifLRkfr fofflu
Jixtudk d bid e j{ik r= dk BeFu djrh gA 1jkx

d vdj.k vkj/;k Vic d fodkl e 1fDVu ,LVjt thu
Bgk; rk djrk gA €, 1fMh, p] QkVkiffj ;M dh ¢frfd;k
e Yykoj fudyu dk fu;f=r djrk gA liy e ektn
,p, M thu dk 1"tk d fu;f=r piut “ehB Bdri* 1
t™k crk;k x;k gA

ekb@kvikj,u, vkj VkIf@IVie QDVI dh igpku vkj
, UKV ku

;0 1Kk X5k fd RL, LF vij RF T 14389] 9465] 5490
dkfvx IiDol dk 135] 113 vkj 120 Byyj eVic,fyd
k fhufyx ko e oxi—r fd;k x;k FkA dkfVx
1Dol }jk Bcl vikd cfrfuf/iRo fd, €ku oky ikFot
QVh L fIM] fyutyd ,fIM p;kip;] 15J0u p;kip;]
cdk’k 1°y'%d thok e dkcu fu/kj.k v,DIMiVo
Q,LQkjkby "ku] ,feukctkV fofdj.K| , Vhck;kfvd nokvk
d tol'y'k.k] veluk "kxj wvkj U;fDy;kVkbM *kxj
p;kip;] LVip vij 13kt d p;kip;] fR;kelu p;kip;
vij Xykbdkykbf I I/ Xy dkukgufl D d ck;KIFEET FA

v/;;ud rgr foftkiu fV*; 1 1 1kFkot dh ryuk
dju ij] ;g n[k x;k fd IHh riu fv*; 1 d chp 118
ikfkot B>k fd, x, FkA fp= 2 IHb riu fV°;1 e
cefk ril Teku 1kFkot fnflkrk gA cht fudkyu wvikj
fry d ry d Ikfor ,Viv,DIMV x.k b d pkj ce[k
Avdk ;Fik fyxUl] 1 hkfeu] BLekfyuky vij 1 Rkfeuky
d dij.k gkr g] t fd QfuyckiukbM ikFko Fjk 17 yfkr
gkr g 'Kato et al-] 1998rA
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Number of Gene involved in Pathway

ll “ il [Hlll Lk lI [uug kL \y. Wi

Pathways

= Root-Leaf
= Leaf-Flower
Flower-Root

fp= 21 zV&ynQ] ynQ&fykoj vkj fykoj& =V fv*;

vij] .yl ,Q V*; 1 d cip fof*k'V Vh,Q @e™f
120] 89 vkj 64 FA fry e dN Vh,Q d vikiFkd -1 1
egroi.k y{k.kk d BkFk €M gku dh Bpuk g] mnkgj.k d
fy,] 1c,p,y,p VkIi@I"ku QDVI €Mk g vifyd
LM vl fyukfyd fIM dVV d TR iKim et al
20074, 1h2/ bvikj, Q Qfeyh €M gb g tfod wij vifod
LV cfrf@d;kvk d Tk LV ¢frfd;kvk VA1 "ku
QDVI dk tyHjko d IKFHA ,e, M, 1& D1 VkI@I*ku
QDVI dk fry d fykoj vkj cit fodkl 1 €Mk gA
Iphc) Vh,Q thu dk tkfo"; d , 1, uih [k vk blf
rjg d , 1L, % v/;;u d fy, yf{ir fd;k &
Idrk gA

dkfVx e MilydV dk gVku d ckn] geu @e'é - V]
yhQ vkj fiykoj e 534] 376] 173 ekb@kvkj,u, d y{;
dh Hfo";ok.ki djr g, 130] 169 vkj 132 Mibth ¢kir
fd,A ; ekb@kvkj,u, eftMdxk VdVyk] ikiyl
Vibdkdkik] vkfjek BfVok] vifcMdIl T Fkfy ;kuk vkj
vjfcMdAIL T fyjkvk d Bk vikdre Bekurk j[kr FA
vix d vul/Mu 7 IR;kiu d fy, ekb@kvkj,u, dk
Iphc) djuk Hkfo"; dk thukfed 1 Rkku gk Idrk gA
gekj Ipic) ,evibvkj,u, dk mi;kx Hfo"; d Qly
1/kj dk;@e lauer and Frederick] 2009 d fy, mud
Icf/kr clbfMx BkbV i1j i,yrelfQte dh [kt d fy,
fd;k € Idrk g] €1 fd ptoy vk Q,DIfeyyVA
dy 147 166 ck;kykiedy ckflfll] 62 ekfyD;y]j
QD™ul ,M 19 1Y;yj diEikuvl: €wvk Vel vij,y

e "k'k 30 Neku WkFkotA

dk vlkbu fd, x,] 133 157 ck;kykfedy ckflfl 1] 59
ekfyD;yj QD'kul ,M 17 1Y;yj diEikuvii ,y,Q
d fy, vij 130 156 ck;kykiedy ckfBfl 1] 55 elfyD;yj
QD'kul ,M 19 1Y;yj diEikuvlh ,Qvkj d fy,A
=V] yiQ vikj fiykoj pj.k d cip dy 120 €k VEI
ik, X,A
fry Vkli@IVie e , I-, B-vkj- vikj , I-,u-1t- di igpku
2563 ,1,1vkj oty dy 16236 IhDol dh igpku db
xb] ftlhe 1138 1Dol e ,d I vikd ,1-, 1-vij- FA
Mkb U; Dy ; KVkbM 147-5696%] VVk U; Dy ;kVkbM 41-20064)
gD Ik U; Dy ;kVKbM 10-27%% vkj 1Vk U; Dy ;kVkoM
10-120% fpabv Il ;fuvl d ckn Vkb U; Dy ;kVkoM ekvifl
dh I[;k Bcl vi/kd 150-83%h 1kb xbA VMe fjitvI
dh fofklu B[ ;kvkd Bk b, BVI&, I, Bvikj oh vioflk; k
dh x.kuk dh xb vkj ble fn[k;k x;k g fd 6 VMe
fpnvl 434-33%% d BkFk , 1, Bvij Icl T;knk d,eu
F] mId ckn 5 VMe fjinvl 433550 7 VMe fjitvI
115-84961] 8 VMe fjahV 1 19520068 9 fjuAVE 112-96596f]
10 fjuVE 4202804 11 fjulVIl 4152968 12 fjiabVI
10-199%% and 15 VMe fjihV 1 10-03%%h irkfydk 3¢
fry d ,I-,1-vj- eldjk dk mi;kx Mkbof BVh
LUy TLD vk 1,15y "ku LVDpj] Mikxkiyd mRiflk ok
irk yxiu d fy, vij ojibVy MYk, u d fy, fd;k
X;k gA bu xj&dktMx {k=, I-, 1-vkj- d vykok] dkiMx
{i=,0,0vkj dk tkh fry e fjikv fd;k tkrk g] €l
b, IVi&, I-, 1-Vk] IGebremichael and Parzies, 2011}
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iVl 1k

efvQ Vibi LI 0vk-dh I[;k 5 6 7 8 9 10 11 12 13 14 15 %
Mkb 1219 551 286 209 76 52 39 5 1 4756
Vib 1303 832 318 119 34 50-84
W 31 2 9 121
iVk 3 1 2 0412
oD Ik 7 5 11 027
Vivy 2563 860 880 406 244 76 52 39 5 1

% 3355 3433 1584 952 297 203 152 019 0:04

Flower-Rool

3(A) 3(B)

3(C)

fp= 31 zV&yQ 13,4 yiQ&ykoj #3chh vk Tykoj& -V 301k fry d fV*; 1 e ij vkvkj,Q 1j , I-,u-1h- dk
forj.kA

rifydk 4t fllee bfvde e , 1-,u-i/bMYT dk BkjA

fv*; , 1 u-ih bMy Vivy
TV 3371 2257 5628
yhQ 5439 2403 7802
fiykoj 4975 2411 7386

vkj vikj,u, Id vidkfjr €fud ,1-, 1-vkj lzhang
etal.] 2012%A Vk1f@IVkfed —f'Vdk.k dk mi;kx djr
g,] fry 17450 , B, uih vkj 362 bMy dk fjakv fd;k
XA 1, vk dk mikx fry e ,e-,-,1- e cgr
1Qyrkiod fd;k x;k g] €l fd cit dk ry vij
bldh ckViu dVV iLi et al] 2014%A vLQVuU'ky dily
x. fuf*pr of) LoHko vkj cit vkoj.k dk jx luzun
et al] 2003kA vko";d kbl ykbu dk mi;kx djr g,]
geu @e'kh 5628 7802 wkj 7386 dy ofj,Vl db
igpku dh] ftue 3371 5439 wvkj 4975 flxy
U; Dy ;kVkoM 1,yhe,fQTel 4, I-,u-ihh vkj 2257] 2403
vkj 2411 bMYT -V] yhQ wvikj fykoj e gA vikdre
bW yiQ 1514 e 1k, x,] mid cin =V i17% vij fylkoj
1154 e 1k, x, frkfydk 44 fp= 3 4,4 Ychh vkj LA

fu"d'

geu tu ,DI¢u dh fjyfvo vciMUl d HiF fry e
VK&, y&,Q tV*; 1 d fV*; olbt VkIfdIVie dh fjikv
fd;k gA ge 14389] 9465 vkj 5490 Mn-b-th dh fjikv
djr gl ftue 1 9919] 3790 vkj 2806 thuk dk vijxyfVM
fd;k x;k vij @e’kt 4470] 5675 vkj 2684 dk vkj,y,Q
e MimujxyfVM fd;k x;kA geu @e’li vj&, Y] ,¥&,Q)
,Q&Vvij e Blekl; 118 1kFot oky 135] 113 wkj 120
lyyj p;kip; ;k fhufyx kot ik,A V] yiQ
vkj Tykoj VkIi@IVke e igpku x, VkIf@I"ku QDVI
@e"kt 218] 170 vkj 180 FkA M-b-th- €] vuekfur zi |
ekb@kvkj,u, VixVI 534) 376 vk 173 @e'kt -V
yhQ Vkj fykoj e FA tfud jhteu fjafVv ,ukfyfil 1
379 , 1, 1-vij- feyA bld virfja ofj;V ,uktyfll
e Qe 3371] 5439 wkj 4975 ,1-,u-if vkj 2257
2403 vkj 2411 bMY T dk -V] yiQ vkj fykoj e ¢cdV
fd;k x;kA bl rjg d v/;;u fofflu fv*; 1 e dke
dj jg ekfyD;yj ¢f@;k dk le>u d fy, mi;kxh ghx
Vkj ;g ,d eY;oku thukied 1 Bkku gkxk fele 1ViVo
- vk vy, -, u-ih gkx tk Hkfo"; e mi;kx fd,
th Idr gA
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