[ Downloaded from mg.genetics.ir on 2025-09-04 ]

[ DOR: 20.1001.1.20084439.1396.12.2.13.5]

o 033 ) G (S E9i g LS lu (w2
SCoT (JeN g0 LS 31 edlaiw! b (CuminumcyminumL.)

The structure and genetic diversity of Iranian cumin populations
(Cuminum cyminum L..) using SCoT molecular markers

- Ve, L. ) V.
sl y i 0L 8T 0 (S dnw ¢ o]l e ¢ Ol il Lige

o8l Ol y gl e s LS el 5 s psle 05,8 DDLU (i)l b )8 (6 pmedils o e =)

o4
Ebrahimiyan M*, Ebrahimi M*, Mortazavian SMM™, Ramshini H*

1- MSc Student, Associate Professors, Department of Agronomy Sciences and Plant
Breeding, College of Aburaihan, University of Tehran, Tehran, Iran

mortazavian@ut.ac.ir : s S Gy LI J s o 55 3

QVONY i 5l aSL It ZARIAR IS PO T '@)U)

Gbbe Fhole (23915 ol (n Fmae 9 Obyz 031l Sl Wloes (e (AL w025
OIS ([ HT (S9l 45 Sl (SD0R0 Blg0 (SIS Juw 6523 39 .l Ol 9 EXiSdowi 9 SKis
“0ull (Do 398 50 w043 3 (Slodd Mol W8 b Ol i A wo pelsS g
oo ool 38 Sl (53950 Sl E45 Oliao 31 AET Mol Wby &1 satund .l
O ! ki Blobio 31 oud (5397 oo uigs T £4 (K5 E485 (w1 SCOT ,73LET )
039y i Wb £) oid HiIT Wb EA 3 (Egaame 38 .o 5 1 ooliiul 3390 il 4 Jold
By Kbz sl w8l (SCoT26) F LT e .isls ol IShwis vy 1Y/-F 9
Foor B Y0r oo AL 031050 b 35879 0/) 3T » G131 & Ui Sl  mSle
P15 998 b odlaw! Centriod Linkage (g9 3l (Sl4dbed 4 3505 Cag Mol Sy Jbdi>
4 09,5 & 005 15 oces 095 Zy 50 1) LAl S WSl (Slddgs @ e 3l ol
OllB 9 09N B-Oleho! SCA! o Aol (p g 39 el BB B9 )
— b Gl § it Jlod Gl SBaisl o ol (s 3 elg b — Jod
E cp F b 4 318 Ol J S5 ol 0 § Ol Laslh palie b cualis 4k
Oliow ST 53 (Juxer 0950 E9F (T § Sl SBGIgT 13 Fuxexr 0952
29 3w 0 ) Care> 4 g (I JOWS 00Vl Ky NM g Fsr vy yasls polio L8418 3929
g b.od T plul bowes (w9 0955 (AMOVA) (Jg0g0 (bl 4 328 bl 0 O 2!
Bowre o E5 (I (K03 E555 9 Bowmor [ ddCwmor 0939 (Aws 39 b 23l 4
"B F T on e S E9F & B10 UL gy (nf bl e Blaxer 090 Eg S Sy
PB Agi 9 (g Slo0g i F Wil Cums Mol Ce (wry Sig Al Sl

3518 3929 (Lo

B
IFAT Ol F o lod (w2 03198 059
TAO - YAY axio

oS>

Soals slaejly

S0 il g &y
w0y
& sla sl
SCoT ,Silis


mailto:mortazavian@ut.ac.ir
https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.13.5
http://mg.genetics.ir/article-1-1490-fa.html

[ Downloaded from mg.genetics.ir on 2025-09-04 ]

[ DOR: 20.1001.1.20084439.1396.12.2.13.5]

OLSen 5 Ol 3o o (sdgakorns dw

e SRl B Caresr (S5 Eg 9 Sl (ows p

g o3 el lp DNA  ne iS5 b SOLS
G iSOl (S5 S s e Sl il Sl
sl S0 K8 4y Ol 5 (K55 ol a2 ag B
Ld iy Gl (Huang, Zhang et al. 2014) Llsds
(SCOT) (3Ll 03a8 dadda ISk ol 4 DNA (5 Sl
¢z (Collars and Mackill 2009) coleas ~b
CITS) aer 5 ga,0 Joms » o 53y SCOT (Sl
(Oryza sativa) o= » s s S 555 b sl il
S bl 5l (Collard and Mackill 2009) olodl oo
Ll a5 Coledd (55 el LI SCOT (6,0l e
FERE PP PR RS SPING CORE RPN Ve
S5l 1.5 aib s RAPD, ISSR «ui SCOT (o SLis
spdie oMl o sSan 5 sl 4 5, ST Olpea g2
SCOT (5 L& s 43y 35> 5L .(GaO Zhu et al. 2014)
ISt Sl 5038 sl ST a6l 4 Ll (oL 5 sl
Lo DMl BB 655 5l elad S e b Ll
Gao ) il o L IS ) dax 5l b S S5 Slio L
3 S5 sbls SCOT (5 Sl qxew (Zhu et al. 2014
iy 5 4o 4 Ok sl (il o ISSR 5 RAPD (sLlse
Bhattacharyya Kumaria et ) .l YU s 54, SO L 53
LB A (S5 655 e p 02 Bl e ) o .(al. 2013
Tilesg SSE w5 QTL) oS Sliv 0Ke S5
- 4,155 (Collard and Mackill 2009) 5 .5 ;I 3 eslizul 3,58
g5 sron Sl SCOT w2553 (oS Sl o
G 3l sy asls 5 (S5 (Bl e slres S S5
0555 ks 5 (K85 g5 ladlas 55 SCOT Sl e
ot el el gl By w slanly e
Luo ) «Jl <=L5,| «(Xiong et al. 2011) «(Arachis hypogaea L.)
Colas S35 eslimal 5,5 o4 (e al. 2010, 2011
SOl pl 5l eslizal &5 0 e (Gao Zhu et al. 2014)

! Initiation Translate Site
2 Quantitative Trait loci
® Bulk segregation Analysis

doddo
Loy Wl alS (Cuminum cyminum) e o5
=0y el Al e bl oss 5 OL i el gl 51 d(YN=VE)
Ln 55 bk Oloy 51 aS ol L5550 L Sl 25513 olS e
Rostami-Ahmadvandi, Cheghamirza ) s 35 e eslitul ;20 5
oyl i 6l (et al. 2013; Mulpuri, Muddanuru et al. 2013
SLe Ol OLeSh (opr aher | il gla, 43S 55 olS
Rostami-Ahmadvandi, ) 555 . ciS (2S1 e 9 4550 aS S
Spd>= 5 oy S A (Cheghamirza et al. 2013
Vo) eSS op 585 dis Glel G 5 asb e 5 Feeeen
Olgz )3 o) ls i8S e 5 oS 3l (Olgr 5 Ao
(Ao3 V) s o3 Jool sdiSuS 5 sla, 528 AiL
3 e, S g i (Mo 3 V) Olpl 5 (o3 V) a8 5
o 3 s (agricommodityprices.com) cowl Lo s Vo w2l
ool Ol el & ol (g3unze placd Sl ge (Sl o
Gl s S 65 Sl S 5 SIS S
o=l L 2 PRt DR eR o3l> [il3l 1y 035, 9 odas
oo sl nl das e Bl esss 5 edae el Sl
e ety olS ol e s Slse Sl e
e (sl fpmzmen oS cpl ol e 5 Gy pihe
(eels BB ulny pels Je B glasluy Sl sl
E elus oo eS| ST lagmbs Ks 5 on oM,
ok 31 skl C el 5 Al
OV IOt I PO | L5 R B St PR C RPN R |
05 Cudbge Jge>= gl (Parashar and Malik 2014)
55 b 5l cBlis (gl et 4 3L (e sbaasl
23 S5 g5 S| e 5l a3l e S 5580 5 e
Sl S5 cblis ol Olaal Gl S e sba S
hs S8 G Sl Sl el b (S5 g5 skl
o2 OlS @ ol e lal Sledbl oS L e ks
o236 oledb! (Bhattacharyya, Kumaria et al. 2013) .S -
5 oessl A5 Gl edkiSasdn Jole SO SIS g5 00l
S5 55 25510 Gl g g e kil o e Sl
(Parashar and Malik 2014) ..ol JsSJ50 slaesls 4 5L

YWAF Lewal [V o ylosls [ om0 3190 0590 /oy 95 S5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.13.5
http://mg.genetics.ir/article-1-1490-fa.html

[ Downloaded from mg.genetics.ir on 2025-09-04 ]

2.135]

e Sl B Cwrez (LS E9i 9 Sl (g y

Ol 5 0L a5 o (sdgadases o

ol B g 38 Sl am s VY (sles aids 0 ol
& TAE 3L L awss ¥ 5581 J5 53 PCR Jguame s ol
S s ek S KA Ve Wy s csle Yoo

A sdlel 5 sdalie Lilag ol 53 (5500l
okl SHET sl IS0 S S Sl sl
=om Gl IS sl Sl 5y KGO Solakad 5 LS
o5 5 bogss K 01 5 a5 0u Sleyes il 03
Sl 5 el Sy Sl 5 2530 bl She g
sla s, «(Farshadfar 2001) >5i o (saze SO (slacs S
— 2 5 Centroid Linkage iy, Culg s 5 oy p 2k
MPVS i35l 5 laur 5 (s mdlS A5 sl 3,051 alis
1238 ool XLSTAT i3l 5 b Jsle 05051 5 (V JS2) 3.2
Sle s Sl elial L bowrer (S35 sbetls
S s el barer o ol 5l 5 POPGENS.2
55 &5 el bl el S50 (Nei 1973) s 4l

A3 s UPGMA 25, |

Centroig

[ DOR: 20.1001.1.20084439.1396.12:

Jaucards Coefioent
L Centroid Linkage s, 4y o5 i 5S1 88 (gduad s -\ |3

MPVS 3.2 1 33le 5 51 sslizu

! Chaining effect

- YWAF Lewal 1Y o lols [ om0 3190 0590 [y 95 S5

Lilr e #ls Dlio b L e 5 e S0 SLES
(Gao Zhu et al. 2014)

L 03 (S5 S Ol o Rl onl ) Saa
SCoT J.<‘L:u ‘Ia.w}; d‘)’.’.‘ Bree Oﬁ) 6&%)5‘ ,.<.~q”")" )U?Lw
5 O 5l ang oslinal 5 S5 Cblim o sy 5 s shiren
e 003 0 C}Lp\ 3 Mgl e ol 5
Al e

o o9y 9 Slgo

Sslize Lie b (Cuminum cyminum L) 5o o 5 3551 £4
o Ol oKl Ol gl s (250l DS 05 SO S
23 S A Sosleer e 4 b popase 05 s
Sl @ es 030 3L p.f V/0 3IDNA cslodss S3) Jsd=
Sslog,l s oasls OlalS DNA gl s 4 oSS e
DNA c.aS s gslulas (Pirttila Hirsikorpi et al. 2001)
mon Aoy S BT U5 5 s Sl sl

Al
S opslel 0508 Glbledd bis gla Jly o 5l ST
old b =0 Sawant et al. (1997) , Joshi etal. (1997) L. g
Collard and Mackill ) = S 1 3 eslizal 5540 5 bl 55
0585 gla JIs bl ool YA sl SHlel 1 (2009
SJCU AT MG 54T Y 1) glacambse s ATG Ll
Collard and ) tzes +A ¢4V« +¢ glacand po 43 o s "C"
glaclle sl b o2 5sba PCR L3S .(Mackill 2009
Glos A3 plnil LIS wsme 5 ST e 55 DNA il
3 PCR iS5 sy ogline b ST Iy & i 4 Jlasl
DNA s S o a6 ads S YO 2S5 e
5 AT s S VY0 (s S p S5 Yo L)
e Ve el /0 Lhale L 2K Sis e 25 S VYO
0.2 units/ul Tag DNA polymerase ;0.4 mM dNTPs . IS
A o,pls glos b ISlse s 55 PCR G 03 8 ol
A8 oo boast o £0 s 5 adds 0 e @ 3l S Sl 4o
5 ST a Jlasl sles 4ids 53 wids S e 4 31 S Sl

5 LS sl Olsea oS Sl VY gl s aids o


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.13.5
http://mg.genetics.ir/article-1-1490-fa.html

[ Downloaded from mg.genetics.ir on 2025-09-04 ]

[ DOR: 20.1001.1.20084439.1396.12.2.13.5]

OLSen 5 Ol 3o o (sdgakorns dw

e SRl B Caresr (S5 Eg 9 Sl (ows p

Ol ileien Ol & 51 es (g3l oo 23 i S EQ Goslper Jous =) sk

(Ol 142) S (Vb)) Zomazr S eslads (Ol ,e2) 5 551 (Obul) Comazr oSl
Lo e sy Ol m Ol 5 5o ol \
bl s Olul Yv Ol el Y
Ol s e Ol = YA Lo ol v
O3k Olgia! ¥4 R " ¢
p oot Olgao! Y o8yl S5 0
Olews| Olgiwl \al 3L Sy 1

ot Olgisl Y Gsdeo Sy v
Sl Olgisl Yy e Sy A
ks Olgasl A PSR Sh 4
313 g Olias Yo 4oyl e oS \e
o Ol ™ MGl Rty "
Sl Olanw Yv aes ity \Y
SIS Olias YA LS ity \Y
il Sl ol = ¥4 il ol s Ve
Olg e Sl olal = g ed Ol S \o
Fpye Sl ol = £) 35,0 ol S 1
e Sl oll = £y BIpes ol S WV
NRLY Sy Ol = A Olua S ol S A
s Gy ol i1} olabe ol s \4
ok S $sos Ol to b ols AN
P S, Ol & £ Oloeind ok S )
ellS Sso ol = Y Ol s ok S YY
st Sy, Ol &= A B ob S v
s Gy ol £4 S ey Ol \r}
Oleg srer Ol = Yo

ol JSons o ys 5 1Kader okl sluss (bl sl 5 SCOT sla ST bl =Y Jsu
: TS d d S ol s 5

() Moaor Kot bl sl Kb slias I Sl cas,

JARE 1 1 CAACAATGGCTACCACCC  SCoT2 \
1.very 1 v ACG ACATGG CGACCACGC SCoT14 v

1 ANEY \ v ACC ATG GCT ACC ACCGAG  SCoT17 v
JARE A A CAC CAT GGC TACCAC CAT  SCoT24
AN ¢ 0 ACC ATG GCT ACCACCGTC  SCoT27 o
A \ \ CAATGGCTACCACCGGCC SCoT29 1
A 4 Ve CCATGGCTACCACCGGCG SCoT30 v
ADAY 0 1 CCATGGCTACCACCGCCT SCoT3l A

Fst=(Ht-HS)/Ht J 4o » Lo 55 (FSt) ' cns  axls 5 (GSt) s
52 5 o R 9

o-bsls 4= (Lynch and Milligan 1994) .& acul=s

GenAIEX )‘Jﬁ\vj la.w); Lf‘jgj}‘ 6@02\) u.ﬂl.w\ B Jﬂf
1258 il 6.501

! Fixation Index

Gye S I slaw el sdslie gla T slaws U3l ool o3
(HYO S e sSss i pmmmad oAb doslbs blonex

“Camer G f s s (HS) e 055 i 55055 20

YWAF Lewal [V o ylosls [ om0 3190 0590 /oy 95 S5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.13.5
http://mg.genetics.ir/article-1-1490-fa.html

[ Downloaded from mg.genetics.ir on 2025-09-04 ]

[ DOR: 20.1001.1.20084439.1396.12.2.13.5]

e Sl B Cwrez (LS E9i 9 Sl (g y

Ol 5 0L a5 o (sdgadases o

Olwl 2 5 Jlod Ol 2 gl ST dac g ST el =
bies e Jloss as § 51,5 0585 s SusSl 590
A3 es S s S L oldol 5 Ol &l gl s
= T=+/AV 5 oLl XLSTAT Jl58le 5 b Jile & ge3l s S
23 g pl S 0500 Csllae IS szl S Lol s
Pl SR 53 el e Soner (K5 655 o
S5 g e 2 53 SCOT (6 LS s 31 e3liz]
B
w o33 0L SCOT (6, SLts s oS VL ISt
oy ol LS S g5 w ol el Sledis|
e 05 S S J550 4o 5l e s 5 S 0l b
- ISSR 5 RAPD alesl J 55 gl S Lo Law g
5L .(Mulpuri, Muddanuru et al. 2013) <ol sel e
0505 g5 (HY |8 a5 0 sloa Jsle 51 S pn
e e (B Lalemar (s £55 o2 ((HS) bl inasr
Lacma o NM g FSt sliog os g +/Y4 5 +/10 /YY il
L onSe adaly a8 el cwnas VA 5 0 /F0 ol O Sa
Sl e o S s 3 FSt 85 oS (gosba aily Ku
sd—asol i Nmy Fst .ol Aol de xS ;s N
o3 SAS Sl blaner SGs3 5 65 5 Corar sl

Aol o S5 Ol sasglis Nm
A e g abol Sl Sl Lol il 4 e 5L
Camar 33 oo WY e b (S dlob o 5 i 5 4ol
om Il SES el S s Ol s on
ol S 555 (Fds) s sdalie Ol S 5 )l lacune
Slatares a5 5l OLS e 05 Slal Comex 4 31 o>
St 0Ll 5 s50, Olal 2 w0 8 S o sl 5 O S
L gdves S ool 5o Ol 5 oy Olul > 5 on LS
L sduark Gl Wi 0 o Camexr S0
& AlS e S5 Aol 255 ladaner o (FS)
Llamar 0555 ¢35 5 035 Mg S8 L 55 0L~ e
Fst oS ldde piorens NM YL e 4 oas g bal iy
5 eV Comezrr S5 45 D38 end Ol

goaryg bl e bower o 55 VL ol saasolis

- YWAF Lewal 1Y o lols [ om0 3190 0590 [y 95 S5

e B DMl G e s 215 5 2a)ls Sl s L
Gao Zhuetal. ) Jib o oz 53 olS opl S5 g5«
Cuminum cyminum 5l 5 55 ¢4 canlllas ol 55 U (2014
el 438 85 o 2 2550 SCOT 550 LSS a3
JSir Wl 8 oS s S iSG ankal EA ¢ gammays b S
LU0 SKle 5 oy WYY ISl Sl b el s
Oy 5 s sl SELET s sl Sty
SCoT 24 5SCOT2 sla S5l 5 (lwoys Vov) SIS s
(A s 93) Sl Slade o i meS a5 Jl s A sdalin
sla el 5l SO . Sle 20 SCOT29 S5l w0 by e
22 5 (HS) Lacner 0553 55 «(HY S e 55 0
VA 5 N0 VY il S e (GSD) almas o £ 55
or Sl SCOT w2 (252555 (oS ol o) 2
sl eslitl a)ls 5 215 (Bl e slaey S (S5 g3
5 S5 g5 Sladlles > SCOT G s 4 325
el bl slacd B i sl e 0503 Ll
¢k_'éj\ «(Xiong et al. 2011) (Arachis hypogaea L.) <,
a3 S 41 3 eslinul 5,40 oy 4 (Luo etal. 2010, 2011)
o=l heslaul &y -0 e (Gao, Zhu et al. 2014) ..
5 ik glaas S Cmar 0508 DL )y SLES
e o5 Slio b ke s e J S5 SOl et
53 edei JL e S5l s 51 .(Gao, Zhu et al. 2014) Ll
o Ol s (S S s gLl ST & sy ol
A IS i sl gl ST e (ST &
palie s ol sy 5l JSane Lol 5l K S s
SRS o e Sl o el s g b
£0 5 (0sd0 3~ Olgiwol) Y& glacssS1 s /¥ o SCOT
Olul,=) Y lacus ST 53 /A B (Ol e = Jlad Ol )
el s (Wl = e Ol 2) £Y 5 (Cpliand = Il
S i Yo LYo el iSO slausl o lusl
ol A e S MPVS 3.2 158l 5 5l eslinal ol S50
Som glaadpr opl 8 55 Sy b i ks ol S350
ar s L0 JK) des Sos ladd s 5 4 el B


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.13.5
http://mg.genetics.ir/article-1-1490-fa.html

[ Downloaded from mg.genetics.ir on 2025-09-04 ]

[ DOR: 20.1001.1.20084439.1396.12.2.13.5]

OLSen 5 Ol 3o o (sdgakorns dw

e SRl B Caresr (S5 Eg 9 Sl (ows p

Sl Comer & 03 g5 2SS Ll Ol Conar Of e amer 003 GewsSoisse polie
bl 2 (AMOVA) - JiSUse slaesls ¢ 95 s ol O ES S Sl Ol JS (S5 g8 Dl 5 Caner
by e JS Ol 5l de,s 1Y S sl 0l SCOT Sl Sl e e lamer 005 ¢80 b aslie 55 oo
AV S Jl 53 ol jew o Glags S il o g8 S Olew 5 Ol S Glacurar ige gl IT sl Ll
ik 4y B melr 0005 g5 L Slais 5 ds oarle o s bl 1 e Wl o S 5 o rie

(& Jsar) 585 it L Ol S Coner 5 gl s 5 05

L;"j'l‘j‘“’ nﬂj ‘_guc,.:w Q}J.} ol sdalive é:‘“‘-’j‘ C}J —T’JJJ\;.-

PPB* I* h* ne* na* Caorm 8310 Cmer
Yv/o oYY +/\o \V/YYV \VAR% 12 J«Ju
v4/0 Y Y V/YY Vi 0 35
£v/aY VYV A /Y \/EA ¢ oklds
YY/AQY e oYY AVAN4 \/VY Vo [)L»}S
oY/ A AR Y /YA \/0Y ° ey Olul >
LO/AY AS3 ANY \/YYV Ve a1 Olgasl
Yo ARA o/0q \VALY \/Yo 1 Ol
YyV/Yo VANS AR \/Ye /M 12 GJLW olul =
£¥/Vo XY VAR \/YY V/8Y v Gsos ol
£Y/4v /Yo /XY A \/Ao £4 oSls
:na = Observed number of allel [1 = Nei's gene diversity
ne = Effective number of alleles I = Shannon's Information index

“PPB = Polymorphic Percentage Band

20

£c035 186941
ecos ecot

eco31 ecod ecoB

A A 10 . 20022d40%¢ 4 47 £c046
= 3% 2 i
A ecouemm 0 A A

AA

eco1Bcod3

eco2? eig
o 07
;| —& s | - E—
R 20 : 40 05 oo} €038 05 et 10 A 1? 20
AA 20025 A A
A -0.57m2 ecodd emi%w
ec037 acot6 A A
A eco A 20043 2co39
Ll
eco19
e5a18 45 cko
2.0
25
Axis 1

SCOT IS skives S bl 1 PCO & 555 Jauw 5 jomms 5 o 5S1 £ (51 PCO w525 31 ol (sibarss B Y JSC3

YWAF Lewal [V o ylosls [ om0 3190 0590 /oy 95 S5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.13.5
http://mg.genetics.ir/article-1-1490-fa.html

[ Downloaded from mg.genetics.ir on 2025-09-04 ]

[ DOR: 20.1001.1.20084439.1396.12.2.13.5]

e Sl B Cwrez (LS E9i 9 Sl (g y

Ol 5 0L a5 o (sdgadases o

G Sl Ol 5y ke (S5 4l slls cyminum
S5 g8 o sUlF sbls SCOT J5S05e (sbe Sl
el w4 ars bcal s o) Gl ST 050
Cles Sl e S ie szl 3pms Jlas| SCOT  Silss
5 s Ol 5 Jd DLl o sara Ol 5 Ol
SLlunex (o s Olgtol 5 Ol SlaS ST o iomen
@ Ol Sk pl Sl sl sy e Ol 5 ObS
53 Uy hls SCOT JyS0sn Sl oS dowy ams ol
by asn S s Al e 05 (S5 S
055 S S50 g5 o 4 SSR S5 SIS
Cles S| S ie slsl sy dlasl 5 antls e
Bahraminejad and ) couleas 518 Olgasl 5 Olew
Lilgy g 4 s Gl pii=e ol .(Mohammadinejad 2013
eslazal sl 5l ezl (gl Centroid Linkage s, 31 K53
Ol Sl ST o St sl sy bl 5 03 5
Baghizadeh et (2013) .coslods Ol 550, Ol 2 5 Jls
L e 005 el Sl 88 RAPD Silis 5l eslizad L al.
oS53 UPGMA 55, 5l eslized b 5 o3l L3 o 5550
ol b .(Baghizadeh, Karimi et al. 2013) G5 S «5151 (glo i 3
g5 sl sl Al e S s Sl Je
5 Sl S s K3 a3 Jalss 4 s eslinad o5 K53

S NI
SIS s Sl Sl eslinal b (K85 ebpo b o) 2
A Sl Sl e i S5 gla L e 05
oS ALS Skl w Of Sl sslizal |3 355 00 e
el om Y (S5 655 S sll ol laan )l U S s
GV s Shee b il M5 4 e Ll e 05 S
g5 (Mulpuri, Muddanuru et al. 2013) >33 o 5o 0,5
Comor & Ol el ) Olpea (oS4 G S5
2l Ol ) as Ol il able 5l edd Guie
ol 0 g5 5 VL el oS A Blanad Laesls sl ol
e o ph kol Slal (sl ege min S Sl e 0
G e Sl ool aoMS [ gba ls s At

S o g 05 SIS 55 Ly, Lol s SCoT

oslawul Lv UPGMA Lf:J) A e 003 g;"]'»"\ Camazr & é_)\_._yu);- —\”J_(_;
POPGEN 3.2 13, ; |

SCOT SULis baw 5 o 003 i 5S1 £ ilsly 4 =8 Jsbr

Aoy Ao s Sl § gores 4 Skl e

Jlaz>| S (MS) Sl (SS) e ye (D)ol S.0.V)

- YWAF Lewal 1Y o lols [ om0 3190 0590 [y 95 S5

<vv A\ 4/81 VasvA A Comar
<+\V/ TAY 0/0\Y YY+/EAT i Cara 0933
- JARR *IAY Yooy £A Js
& > 3

Sl 5SSOl (ol O 5 g lpn 5 o Slew
e o) el g5 b ObS Dbl s e (SGE5 S e
s S5 o3l 4 Al oSl asiel el slls
¢l sb=l .(Mulpuri, Muddanuru et al. 2013) 5,5 45 S
OB = B Gl ssl sbasds o0l 5 A8 el Z
F1o5 Ga Sl e pB) s (S5 655 Olgee el 03l
R B o T P N Pt N R S I
55 le;,a ol Shcad ol caenl gl o sl
aipen glp ol (S Nt (5SS d)ﬂ@-’r ool
3 E5 G 6))7@-?' 3o b Sl N e S
S s, Hsas 5l G)"" 3 oS el 5 ol slaa ol
o295 opl .(Mulpuri, Muddanuru et al. 2013) ..
(Cuminum cyminum) 5o o5 So5 Vb g5 el
el g MBS ol L S e by &S il

Cuminum ol )5 a8 ol DL Sass pl Cpaees


https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.13.5
http://mg.genetics.ir/article-1-1490-fa.html

[ Downloaded from mg.genetics.ir on 2025-09-04 ]

[ DOR: 20.1001.1.20084439.1396.12.2.13.5]

O 5 0L 35 o (sdgadasno o

e SRl B Caresr (S5 Eg 9 Sl (ows p

.J;@)‘}obwﬂ\:)ﬁﬁaﬁjéuwg;{:ﬁ)

&bw

Baghizadeh A, MS Karimi and S Pourseyedi (2013).
"Genetic diversity assessment of Iranian green cumin
genotypes by RAPD molecular markers."International
Journal of Agronomy and Plant Production 4: 472-479.
Bahraminejad A and G Mohammadinejad (2013). "Use of
microsatellite markers for molecular characterization of
cumin (Cuminum cyminum L.) ecotypes".

Bhattacharyya P, S Kumaria, S Kumar and P Tandon
(2013). "Start Codon Targeted (SCoT) marker reveals
genetic diversity of Dendrobium nobile Lindl., an
endangered medicinal orchid species.” Gene 529: 21-26.
Collard BC and DJ Mackill (2009). "Start codon targeted
(SCoT) polymorphism: a simple, novel DNA marker
technique for generating gene-targeted markers in plants.”
Plant molecular biology reporter 27: 86-93.

Gao Y-h, Y-Q Zhu ,Z-k Tong, Z-y Xu, X-f Jiang and C-h
Huang (2014). "Analysis of genetic diversity and
relationships among genus Lycoris based on start codon
targeted (SCoT) marker." Biochemical Systematics and
Ecology 57: 221-226.

Huang X, X Zhang, L Huang ,Y Ma, G Yin, S Lee, J Zeng
and H Liu (2014). "Genetic diversity of Hemarthria
altissima and its related species by EST-SSR and SCoT
markers."Biochemical Systematics and Ecology 57: 338-
344,

Joshi C, H Zhou, X Huang, VL Chiang (1997). "Context
sequences of translation initiation codon in plants"Plant
Molecular Biology 35:993-1001.

e 53 (6, s (2l 51 ool Sk 5 e }:*’I

Lynch M and BG Milligan (1994). "Analysis of population
genetic structure with RAPD markers." Molecular ecology
3:91-99.

Mulpuri S, T Muddanuru and G Francis (2013). "Start
codon targeted (SCoT) polymorphism in toxic and non-
toxic accessions of Jatropha curcas L. and development of
a codominant SCAR marker."Plant science 207: 117-127.
Nei M (1973). "Analysis of gene diversity in subdivided
populations." Proceedings of the National Academy of
Sciences 70: 3321-3323.

Parashar M and C Malik (2014). "Appraisal of Genetic
Diversity in Cuminum cyminum L. using Molecular
Markers."LS: International Journal of Life Sciences 3:
143-156.

Pirttila A M, M Hirsikorpi, T Kamaréinen, L Jaakola and
A Hohtola (2001). "DNA isolation methods for medicinal
and aromatic plants."Plant Molecular Biology Reporter 19:
273-273.

Rostami-Ahmadvandi H, K Cheghamirza, D Kahrizi and S
Bahraminejad (2013). "Comparison of morpho-agronomic
traits versus RAPD and ISSR markers in order to evaluate
genetic  diversity among Cuminum cyminum L.
accessions".

Sawant SV, PK Singh, SK Gupta, R Madnala, R Tuli
(1997). "Conserved nucleotide sequences in highly
expressed genes in plants"Journal of Genetics 78:123-31.

YWAF Lewal [V o ylosls [ om0 3190 0590 /oy 95 S5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1396.12.2.13.5
http://mg.genetics.ir/article-1-1490-fa.html
http://www.tcpdf.org

