S91S OBLE (SH9Ld ) dloxo
170 Ol 9 5lg Paw oslel (9o Jlo

RAPD 5Lt 51 solil by by syl o8 cilike gloComorr (Sl 935 (guy p2

*f&.r\.auj Gl‘blé O.Q.Q.g s‘u‘s§5.lm b,.a.?r..n ;6;5[5 gsl"':‘.I)'f c‘ ‘s}f).u., Gls:

oJ..:S:-

K4

‘TIBMBC‘Y 6LQ)§)LCT o oolawl RAPD )f)LCT VO )‘ L)L"') @s)‘o ol.:f Coro> VO k.;“") &5...)@.0)).7 )514:4.0 LS

Oy ossils Plolaas o i PNV LTIBMBA-Q $5leT g olows o S JIF LTIBMBC-# s TIBMBA- £
Lgro o [F e b (ASoois als e o oS g TIBMBA- A S5Ta by o+ /2 ol b ASoais oo i
Oliwe cpyeS g TIBMBA-Q 5T 4 bgipe 4/ ol b 6,5l aslis olie o yiin TIBMBCYO S5lel o
el s il sai asls e ol oliee oyt TIBMBA -5 55T 4y bogy o VEY o b (6,5 e Lol
5 o5l 95 el o the W laws lie 2 yieS 5 TIBMBBYY STy slatio < /A 5+ VY VA s 0 55
5 s o a5 e le ol 09 TIBMBA- 2 55T ey sleto - NYF 5 - [YOA AN ey & 5 g5 (el
09 Slyaad (eizrad 5 00liio 495 5 08 )29 L5 b Jeed)l Ol logedsis 4 bgypo sl (e (S 0 S
0,18 052 damez (9,0 (Soid Dl s S do 0 AD aS ol lid JeSUge (il jlg a5 sloslainl b lecemes oo g
o 0y aledlyiz alols 5 St alols a Lagie LLs,laS ols )5 il 05,5 Sz 0 |, ladnes (ghibys 4320

RAPD (55 (555 caleds « (S35 £5-5 1592L5” gl o3l

Q‘ﬂ‘ ‘JJ) sJ..") oKadls «bls C)Lo‘ Lg).'ISo LSS-?‘-‘LJL) -\

u‘ﬁ‘ ‘Jﬂ)‘ ‘Jg‘)' o Kasls ‘Lg)‘)jl..i;f saSiisls ‘6)9'!5—‘549-'-‘ 9 Sbls C)La‘ 05; wlwl =Y

ol 5 5 o2 g5 ,5leS oaSils ¢ 5505 Sigen 5 LS Dol 05,5 ¢ Lotils —F

Bfazeli@uoz.ac.ir o ol bl ¢ bl; olKisls (55,0laS (5,58 sy 00Siimrg s 5 (55,9liS 0aSimgts olecin —*F



VA0 Ll gy cogw Lo (090 Jlw [ (229,15 (LS (5,9L8 Canyj/ TY

Wlod S oy (srmg Sl GOS0 8 g (S
Sz by o—) o (Hashemiet al, Y-\ -)

sl Slas (o ssges J| 2 RAPD JoSJse
aB, B iz glhate; » a5 odp (JsSUse
cwl PCR 5 s Silis g9 ) RAPD .ol
a4 o)l 5 @y ol a5 (Williams, va4-)
Agarwal ) cous [lais a0 p555 3550 40 adgl ledlol
etal,y--A

Slas sl eolawld,ge o e Olibass gSU
iz ol (S8 95 owyn <ux RAPD
ol (Alamdary et al, Y- \Y) el opingl Jie
Momeni et al., ) L (Zabetiet al.,, Y- \¥) 2o
Echeverrigaray and Agostini, ) S e (Y« +#
435 (Hashemietal, Y-V+) )b op; (Y++F
Dehghan-) sl o, ; 9 (Bharmauria et al., ¥« - 2)
Cowl oals 5,155 (kohestani et al., Y- - A

Saaly 3:io5 opl olpl o oy SSTn @ 4z L
5 Oy Camex V0 (3900 9 e S5 Ly (o
WFese sl Sles ) esliiul b bag] samaiws
5 ol dlal Gy sam Oldlas 4 S
RAPD Jsse sloSlas (ol)S (omyp oo
S5y Wity Slacurer oosel plate
2 el ol

lo by 9 olge

55 S s 2l S Zomez 10 o
J3a2) dats 5988 gl g o [Siz lindiog dummsge
o8zylesl 0 RAPD Silas 3 eolial L5 ()
WPl o bl elRasls (65,0laS (g skdcans ;

DS 18 obsloyge

dodle

obyz edlgls 51 (Carum copticum) L,
w0l adles o5 S o WluSs ( cale (Apiaceae)
sl Sup bbb, iailo Ve U Y el
Sy A o uiS3g> g oz g T b g SHU
S5 oge S e S Dygod gelze g dpbe
L O Gl g0, 4 bl Ghgd S, 4 sean
VA Ghls g oog ipdy, S, 4 S8 (S Jsb
(Chattopadhtay et al., Ya3+) sl pg5509,5

3 g 00y &l ook adlaie ¢ o o Bal LS5 (R
slgbwl o Glpl Cge g e St Wi
Sogots )b g Gliwisr lieash 5 Gl
) Ogd oo CWlS pisred g AL dezg  omub
.(Fazeli-nasab and Fooladvand, y-\¢

(i y L Jyend (lsy (bl cses slacaS 5
S aS 039 G ee 9 (e 095 (rim 095 (S
5 St p S Sl Sl g wilioe o s
SxSolr @b wix by 5l g ansls 3t ase S
s b o (Agarwal et al., Y- A) anle o
P NS Sshe g5 WS (SAol lyiedr ols)
9 )5].la.l;> ‘U? ng/...wlf o..\.;.ibb()i..ﬁls s)..\.o
Fazeli') Cw] OM‘SA oolazw! Mlm" OMQW
.(nasab and Fooladvand, Y-\#

Eo5 3l oolaiul ( (55 £95 owyp Coenl LYo
Sl Gaa L s sleacgeme Copde
ol jo eolaw! clbld § cds bl deas o
w‘ @)La‘ 6'.@0)9)3 dlw

sly ol Sl S (Jsse slo Silis
polp LU 90 (S g5 b))l 9 heeg
sddosls lis g (Zoghlami et al.,, Y- +V) wlos S
i Solite sl S il sla Silis a5 cul
(Fazeli-Nasab etal., Y+ \+) auas o olis |y g5
Lg..\...:d.a.,.fa e as ..\5‘&5):.4 DNA Lng)iiL.i‘.j “

slais ags (KUY g9 e Olgzge



RAPD 55U 5 oaliwal b oyl (029,15 LS o svCumos (SW55 95 oy TE

Vo) DNA 2 5500 ) oS s sl 5,500 010
sl o 5ehis )l 90 ST 5 () 9,50 10 0 5ol
Sogeind Gl SSew e g 5 95 VO L
wids 5, AF °C o DNA b it 55) S
X0/0 °C sles o slas ;s DNA 4 [55lel Jlas!
el Sy 5w VO )81 5 Sl 5892l

A oolazw! W leg f’?’d"‘"‘

SDS by, sl 2 055 DNA - gl
5l gae SO O eea (Dellaporta et al., 144Y)
ol bl giss ol 1y RAPD 55T YO sl
bl 2 Shek Glogmy STy (V0 i)
Williams et al.,) Ko g jolly Josdljgiws
Sl s plsl py LB a4 yoss Sl L (V44
Gd 950 S2) VaegSee +ITO oles cdale L

Gz 50 oolaiwl 0,90 Gladures Slasin - Jguo

bl Cosdse

Ol ool dged ol ol a5

Jsb e
N, 05° ¥5/ v E, ¥-° ya' y." s, oS Carum copticum |
N, £4° £/ " E, ¥£° £ £A” 1l Sy Carum copticum \
N, $AC Yo/ 7 E, ¥¥° $A" - " Sy gy obw ) Carum copticum ¥
N, 51° ¥4/ - E. ¥Y° ¥y’ £A” ol ol Carum copticum ¥
N, #-° €\ Y§" E, YV° \Y/ " Sl ] bz gh g liacs Carum copticum 0
N, 5-° oY’ £A”; E, ¥¥° ¥4’ v5" ot o Carum copticum 7
N, 0F° 1o’ £a"; E, ¥1° 08’ £8” daald S5 Carum copticum v
N, a-°va' " E, veova' " RT3 T3 Carum copticum A
N, 0F° Y8/ VA" E, ¥1° Yo' -" daals 35 Carum copticum 1
N, oY% Y¥/ ¥5.7Y"; E, Y4 ¥V ¥, 4" p ot Carum copticum -
N, FAC 18 V" E, ¥AC Yo' -Y" L) Js )| Carum copticum A
N, 0F° 1Y 18,087 E, ¥Y° -/ - xy” Gse S5 Carum copticum ¥
N, #1° V¢ AV E, ¥Y° A Yo" e @iz ol > Carum copticum Y
N, 8Y° YA -a"; E, ¥r° fo’ £ 405 pie iy ol Carum copticum ¥
N, #8° 11" ¥a”; E, ¥Y° ¥y’ yv” iy w5z obel> Carum copticum 10




VA0 lanl g 5l cogw o,lond 93 Jlur [ (29,15 (LS (59l Cumsj [ YO

Williams et al., v44+) oolizul 3,90 RAPD la,55Lel Jlasl slos g Jlgs b =Y Jgo

L D) Sous jaxls o5 ol S5 4 o3y
PIC= Polymorphism ) JSsas Sledbl sgime
Silis e ¢l S5kl » (Information Content

deep 5l el L Wl (JoSse
plas G o o] I S8 P) PIC‘;l—Z,PJ?
J:

Anderson ) (eslaxwls g0 s 95 sodg sla I
sleolaisl L L g (etal, Y24Y; Bryanet al,, Y44y

PICzl—(ZPFJ—ZJ;ZPFP [

N g biares sles o plf g ol T W Sy, Pj o Pi)
Pasqualone et al., ) (LwsSel o I slass goamxe
ANderson ) oads i35 L 03,5 aculbxe (1294
DI ;e PIC (et al, Ya4Y; senior et al., Y4aA

]
oxns las (Marker Index) 5l a>ls
MI=Jsapp 3 oslinal L g ool Slas Sl
Cows EMR o1 s a5 EMR % DI (or PIC)
Sz 55 cladlSly sl Sily 5 vy s3e AlSain
L EMR swl cows 4 Conl pgi5 o j0 092 g0 JSCi
slass Na ] ys aS EMR = Ny * 8 Jgo, 3 oslil
sz glaglfe cond 3 By JSS wir laplSe

N EZERT e T

GGC TTGACCT TIBMBC. ¥ TGC TCGGCTC TIBMBA.y
GAG GCG ATT G TIBMBC-» GTGCGAGAAC TIBMBA-¥
GAA GGC GAG A TIBMBC-# GGA CGACCGT TIBMBA.#
GGT CTTCCCT TIBMBC- A GGA ACTCCAC TIBMBA- 4
AAC GTC GAG G TIBMBC)\ - CTTCGGTGT G TIBMBB\Y
CCTCCACCAG TIBMBC)HY AAGTGC CCT G TIBMBB)\o
CTGGTGCTC A TIBMBC\s TCGGCACCGT TIBMBB\#

ACA CCGTGCC TIBMBB\Y

oals Julos gay 25

o Sogets M lagll gaijliad Gadiod cnl o
w5 plxl JI e sl (gzg pose) Sie 5 (0929

odl iS5 bl shw emes  Slao
o as sl I slas (AB=Amplified Bands)

S5 I olas «PB= Ploymorphic Bands)
ao,s  «(Ne=Effective number of alleles)
wa>Ls (PP=Percent of Polymorphic) JSsoc
ol asls «(DI= Diversity Index) JSooc
& wa>Ls (1= Shannon's Information index)
M olass o bL3 )l ¢ (h= Nei's gene diversity)
2>l LRAPD §ISSR 55lel jo awgs oo iS5
S Soss jerls ol g5l IShas
Agrama and) cesl o b jho o ol ol
Jged 3 eslaxw! L (Tuinstra, Y--Y

plas o sl j I Jlsls Pl Dlzl—ij2

Botstein et ) o acwlxe ((SU3,) 9,90 oo
Khaled et ) (M1) s 5 Lo asLs Lo @l V2A-
(Lewontin, VaYY) ils go5 asls «al, Y10
09 5 om &5 9 (NELNAYY) 5 ge5 asla
L RAPD 4 ISSR Silis g0 o _wlal p Sume>

A duwlxe POPGENE VXYY jl5816 5 5l oolazl



RAPD 55U 5 ool b (5l (29,15 0LS e sbCumon (S5 £98 (owyp Y5

(TIBMBA-1) o, VP2 b (TIBMBC-A)
(Y Jgoz) ol caws 0 YANY Sk g puicio
Oled o SR SSE ojud ey Gy
5 DD iz als oo S o Ao
O i i dle ST 2 (M) (5,5 e L
Sl a bgrye /0 (liee b (ISiaiz (a3 li (e
b oz (asls ol neS 5 TIBMBA-Q
5:Silo b s TIBMBBYO 5561 45 Lgyjo +/) e
R A L B AR
Skl @ baye 8T e b o5k a3l
LSl als e (peS 9 TIBMBA-Q
5:Silo s TIBMBA-# $3eT 4y bgsyo +IVE fe0
(Y Jouz) o5 oanline VAF

ez Gm 9 09)° (S5 ES Jeliat 2 sl
s (D L Ml (23ls i) 5 (55 95 a3
(Y Jgoz) ol dcwlxe (NE) S50 sla P oluss
95 oALS g9 ezl wite Jlolas Gliee (o i
Bl </FA < /PYY VA iy 4 S ges ol
Jolaws e o seS g TIBMBAVY 55kl
CE SN (S ER Ll g LD ge At lh it
ST 4 slee GNYE 5 <YOA AN
5 TIBMBA -4

Khaled ) o acwle ol la Ko IS olows a0 IS0
(etal., Y+-\0; Gautam Murty etal., Y+ \Y

L s Jlolans (5ld o g9t laasls albne
Oe s 09y Slewss POPGENE VXY il s
L oo b)ly ajas jl eslinal b bacones
oy b glalss 4 GeneAlex £.0 I3l
JEes by (UPGMA) s, elal 5 alss
o5l p» e (RONIF, Y-+ Y) NTSYS-pc v.¥,)
o,81> 4 (Nei and Li, VaVYY) J 5 & «las
5 lid s yle (o (Siwwon ((Jaccard, VAVY)
G 5 5l geil ) eslenal b oS> 5
b bl Lol (slaailge & 3%

@LZ.S

oS o asls g ooy
STV (Gudizs ol o eolauwls ge ST YO
Skl (0 IS wog JSKb i g piSS
JfLTIBMBC-#7 4 TIBMBA-# TIBMBC-Y
J Yy L TIBMBA-A 55T ol o eSS
bog 6,88 Gl le o ) Il slass oyt
ol S o ol Sl sl S5lel jo
do o £F Ol AShais as Lo g OIVY ply



VA0 Ll gy cogw Lo (090 Jlw [ (229,15 (LS (5,9l8 Cann/ TY

(D o jasle (D) Kooz w3ls (NE) pse Il olaws (PB) USaaiz I slass (AB) sus iS5 I slaws -Y Jgo
Sl e MD 5L asls s () o esls

Ml Dl h | PP Ne PB AB Skl et

<[NY <IYY SARAS <1OFY iddidd \lia ¥ 7 TIBMBA-Yy
VIVE <IN ARR </Yay A- ATANS ¥ I TIBMBA-¢
o/fa QN -NYY <IYOA \lidd ATATA AR \Y TIBMBA-a
YIYO <IfY < IYOY SN ANAA V/64 A a TIBMBByY
/A </ < IYVYY QINAN A- i\ A \e TIBMBB\o
VY ARY <Y 1OY ADIVY \lidd 4 \d TIBMBC.vy
VY Y4 </YYA AR 4didd V0¥ ¥ 4 TIBMBC.¢
V¥ AR AN </FYY AYIYY V4 IA 4 TIBMBChy
AR <IvY <IYOA </OYY \ATAR \/FY A Y TIBMBB\#
SAAT AN <IYYF - 1oy AYIYY \/OA A 4 TIBMBA-¥
Y/ A -/f¥ AR <If70 INIIN \/OY Y A TIBMBB\yY
V/44 A ARK UAtds AYIYY \1iNg A 4 TIBMBC-»
/YA QA4 -IVFA -10¥ I V/fa Y I TIBMBC- A
VIVE AN <IYYF <If70 AYIYY \lid A i TIBMBC\ -
VIVE AR SArgN) </BYA Yo i 7 A TIBMBChs

9 10 11 12 13 14 1S M

3000bp

1500bp

500bp

100 bp

TIBMBBY 55T 5 olicel L RAPD il )5 oids 255 oy (550 -V S



RAPD 55U 5 ool b (5l (29,15 0LS e sbCumon (S5 £94 (owyp YA

S alss Gwyle elol » Grizmes S
@ bawe olis olhe oy (Jaccard, VAYY)
Ol (2S5 (107) weiilpl 0lss 9 Bee OS5
ol b o) ol glocaiss 4 by alis
osalice /YY) 1Sk b (o) dgpin g 08 )5y

08
Ol & JI¥se puib)ly wim jl Jel> b
b Comox Izl s S5 ool saslice Olpss
Sed g0 (Ghdiwd Sy sbbalols 5l eslau
dos A i opl @l elel g b
VO g latames (9)0 odd &b (SU5 Ol

(T Jgoz) 09 e o j0 oo

(S5 s
o ool 5 lacals e s 5 olols gl
O o WlaS e fle (g 0590 Glalames leo
FNAF U5 @ a4z g boosliiulsyge 0lss ouiiy 10
&9 e bl » RAPD SiLas 3 sudodys
(Jaccard, Ya\Y) o,5- 4 (Nei and Li, YaY9)
9SS pmile bl p S 08 b
@ by e alid e o i (Neiand Li, 12V9)
Oliee e s CIVY) eilnl (S5 5 Gove OS5
Oy b eyl s slagaiss 4 bae alis
oaalice VY (1 Silo b (o) ayg,d0 9 o8 029

RAPD )_i:L....: )l oolaw! La L)L“") ‘_gLQ:ww L5J5SJ5"° g)'-"’l-’)‘ﬂ d.:).?u -f Jﬂ».\>

wolil ax o

Slaye GeSolis olly 2aye

Q—:—*—"-’.'Qj)Q Y.

I e t¥

\IVAR A

OIAA AD

(P<e 1) sopo SO a0 o gime gles

im0l cdplin e, Nadh ganailb
Bads SSE Ssen I oldlre Coadse Ll
5 9 Ly, g0 o o Ll (Y S oY IS)
5 @) 2y oblp ol slieres J
5 M B e 09F S o ob b (adrye
L (aoals 5 Gg00) o oliwl Gladerer (uizren
Slaogas oxpd lis a5 adF 09,8 S 0 o2

| 009 LQW u;\ ;g.a.)).’

9 9S4 G ple bl sladigs 4 5o
3,5

& ey calil g,y sl eolaill by {RAPD Sl
aS ol plsl (RO, Y+ -¥) NTSYSpe 8l
alizee 098 oz j0 gy 90 2 40 aeaie ol



VA0 bl g 5l cogw o, 9> Jlur [ (29,15 (LS (5,9l Comnj /T4

—L

.

L)

A

2y -

— N -
ann?

10

T

v 13

I T T T T T T T T T T T T T T T T T T T 1
019 032 045 059 012
Coefficient

4
: :
5 fi
10
g
=
v 3

011 022 034 045 056
Coefficient

UPGMA s, 5 5,51 alis s sle RAPD ,SLis Lolul 1 L) slacanan (sladss ajms -Y JSo



RAPD 55U 5 ool b (5l (29415 0LS e sbCumon (S5 £94 (owyp Y-

O @Y b (Shen a5 0l odnliv (g
Sl 5 J g &5 by il dels alad slams il
9 Qo oo i a5 (F USS)(r =+/32Y) o)y 04>
IS 5 ¥ USs) wilosls @l 1) Slash ol s slo

'\

Jile 9051
I Jels sl pw il e (S s sl
5 M msle el laosls sla flod g, o
ol bl o solawl Jile oyge3l 5l o 81> g J

10)°]
o
o
o
o
00
0 ©
o
054 o®
o0
o
o
[e]
simnili.NTS 0.36— de
[e]
&O
o
3]
o
o9
o0
o
0.18 &5590
(<
L2
0.00-Q> T T T
0.00 014 028 042 056

simj.NTS

S g J g o slagig, 5l edalcusods alas il 90 o (Siwon -F S



VA0 lusl gy cogmw 8 ylowd 090 Jlw [ (29415 LS (5 9L8 Cansj/ Y

odes sla Sho oo jslaieds hol adlie an b g
Sils gogu> B g pdy o)l ool JSi a4 ool
5 00 SMdy> aim by Sl eslcussay ganes S
SMbl da Sl ST aS sl ol saumoglis
slares Sy Sl boaaly o ) i
(5 JSS 0 JS8) wws oo &l addlas ol o LG5

ol slodilse 4 & 525
2 hel Gladilie 4 45 Gdod 5l A cnl
3 oy polie a5 ol lis RAPD sleosls (s,
B ey PYIF ol addse an sl J s S b
a0 Sl LalS Bk 5l S e iz |y el g

S L L L L LTS
. .
0560 -“‘ 3 -,....
g Y LE
- LN L
: :
. 01 .
-
. .
. 4 6 %
Y 0 =
- L
032+ . .
.
“lllll” . 2 .
o 14 0‘ 0‘ 0 :
- . ‘Y 5
Ad (4] N “ o
- n Tagy, .
R N "trzasmmsnmmnnnt?®
o o
o v
. o ..
Dim-2 004+ R K
. Q
L] ..
= g amnusv
.015 § ““ .".
L Q R .
) . » ",
) Q o .
" o’ RN 8 .
aguns*® * 9 Y ‘l
o ] 0 »
023 R o .
023 » .
“---III-IIIIIII.. ‘.“‘ :
gumEEEEEE - R o
NRYLEELL S 13% .* .
‘,‘ o) - PPL A 10 .
. 11 Y * .
L > 4 C I
e, C o* K -
'l---------......-------------l“ ¢ ‘:
H
s 7 g
. g
051 % 12 o’
028 0 ' N T T o +1"
} ) . R
9‘53 '......-.2,6.6 “o' 078
Dim-1 "Ernmngggunt®

Slis g Jg ol coyo v arg b ol slaaddie 4 aiod wlol p o) Glacares (SaSTy com g9 Hiules -0 S50

RAPD



RAPD ,55Li5 51 oaliil b 5l (29,15 0LF ilidee slaCuros (S5 905 (owyp0 VY

*

* Cd
i Yea, R
M ETTILEEES LAd
048 . .
AL

ws® .

PEY .

E Aunnnny ~ Ad

A ] Y

J '... o .
hf .
ol .
o L
- L

L

. .
“ L]
. »
- 1. -
Dim-3 . :
lo L ]
021 . . .
g

‘e »

g

g

*
...
..
L4

Dim-1

Slis g J g o alis oo aazsi b ol slaadlie 4y 4500 bl LSy Glacares> (SaiSly saman Gles -F S5

RAPD

L mungbean _L;)| , (Saini et al, Y-).)

G /YA 5L, (MD) 65, sasLs RAPD jf sslazul S
JEYY B o+/ea | D) Shas asls o VIYO

Gautam ) o Ses 5 5ype gl aish Ui =S Slaoatld y by
Jartopha _b;) <> (Murty et al, Y-\Y Vivodik et al,) oSes 5 Sudgms )5
I, Wl slaws RAPD Siles ) eslazul L Curcas L. RAPD jSLis jloslinal bz (2bj)l oz (V410
)i woy AV Sl LAY B V) ol VAL (Sl LAY LY L I sl
Sl lgime Wy Voo Boasys VY/VY 5 IVY Sl b < /A5 10V I ], (D) (JShaizr
SIAF Sl b +/AY B+ /YO0 5 (PIC) ISiais <IA B /R 1 (PIC) ISeus oledbl glgime

A3ygl s 4 VAV ]y 65 ke el (Sl g OWSen 5 (le aisygl s 4 < IVEF . Sika b



VA0 Ll gy cogw Lo (090 Jlw [ (229,15 (LS (5,9l8 Cans / YY

LS g o

aboly )0 650 bli ) gladss a s mbs bl
A odslice biomes w0 oLl x> Cosdse b
b aldhir Lie Gols pae oo b Lo
Bahari et) o,See 5 )l ioo% 5o (S5 g5
oolawl b wad slacamaz byl o «@l, Y10
Sureshetal,) ;) Ken 5 i 5w RPAD Silis
bonsd Glocames (Se55 g5 (2Ll o (V1)
s S RAPD Sl 1 esladl
gs5 2Ll o (Solouki et al, Y-\V) )l SKen
Sl sl ool b wsd slacomas S (S5
caplie ,ol> oo L a5 ouds oaslie AFLP
aasls

Dols b ALl o (SST ele (i
@Bl oS b so Carex 90 G (SE)
oz Jl (So3dsS) sla Sy (Fp sl b
ol lsline Cash) g Les (ol Job g 250
5 Wabeo ol ol ST gl g Lolse
L Sgd oo Comaz 99 (50 S5 SPFLS o
gblie Glcares 5 oolitwl mbs a4 4>y
el ¥ 09290 5980wl lp i Ldae
5 LSS sl Sl 4 A5 5s has s
2 oS e Ll )Lad g Vb (55 ol e
odds ol Slby) G S CendS 4 e ilate
33 5 00g oaiSly lemesx (g0 Sy alold 1V
Hamrick ) col o5 bws Canaz o £95 Looe
» Ll @nd Godt, Y447, Rauf et al, v-\-
Slate slam Il sgzg Jdo 4 aSse> slaaiss
bograr (90 Gyt Oludd Come 2 490
o2 JS ;5 9 (Rao and HodgkKin, Y-+ Y) ols 59>
Yl ST 0 a5 50 wo 5 ESSes GlalS o
03 Coxe (ym E985 J in Comex (990 E95
i 83 GlalS o g plie al (Jy
RUIUW] IROVA S

€55 J¥se mib)ly i mll pol> gidod o

O &S 3 s 9 AD blaaex (49,0 (S

(Petrovicova et al., Y-\f) L Ken 5 15599,
RAPD  Siles 3 oolatl b Jlagl> b)) cus
s AP Sle LAY B Y L, I sl
SIAPY o Silee b <12V B < JATY 51 (D) JSsais
L +/2:0 b +/AYA 5| (PIC) JSsuis slyoe o
B58,9] Cawd 4 JAPY Sl

oSl LAY B Y sl 58 il gdss o
asls YANY  ISsais asys nSile AV
el YY) L Sle L /O b oYl ISaas
ol osalie VAF  Slee b O/FA L - /VF 5l 6,5 L
cils lyan ) gls b a5

Al g AShaiz Sy5e o ilide s 5 0
OfSos 5 s ey Skie el 003 3155 RS S
» INYEe Sl (Pejmanmehr etal., Y- - 9)
(Zabetietal., Y-\Y) | Ken § Jals wlw oy
olias pdugl o PN (Sl g VY LB ¥
Dehghan-kohestani et al., ) Ko § SliwasS
OlSen g ol colygn w0y ;o YV LAY 5I(Y-A
l, Ssas asLs (Bahraminejad et al., Y-\ Y)
OHSe g by < /YY B /o VD 5l s opy
5 8L /0) . Xle (Bryan et al, 1a4v)
<IN G +/-Y 3l (Maccaferrietal., Y- -¥) Koo
Prasad et al., ) |,Ke g olwly /0F .SLa b g
6 smadge gl kad) /1 LSl (Yoo
Feizho et al,) . Ken 5 558 5 (oSe:lSy
loals 5158 IAYY pKla b gV B o /F IV Y
ASoas asls ws al) a5 axl bl
Slse 4 (s 9wl ally ol sae Wlgim oS
G e 5 ololr o Ly oy Sl ol Jre
Prasad et al, Y---; Fazeli-nasab and) sl
SlSer g 40y, aSs,ebas  (Naghavi, Y-\
) Sosais slsixe .Sl (Roder et al., Y340)
YLy paiS e STV g oy VA L idos o
sac £ lemcaigs slaws oS Jley ) (liee en g
(Prasadetal, Y« ) ol caws 4 +/0F o



RAPD 55U 5 ool b (5l (29,15 0LS e sdCumon (S5 £98 (owyp YT

0,8 ol wgyis g 08 wzgp sble slacca

S 4o
ady Bolio s laelSiuls S (S olal &Sl & a5
Fazeli-Nasab and) <ol oL g, 9
ol o gy o0 anl asxs s (Fooladvand, Y-\ ¢
by ol chlize slacaraz (9,0 9y E55 j3iS
SLas 1) Sl (ron o Baios ol gl a5 asly
9P 9ol by 90 0 0 Shl azg bl
(M yoo 9 9 20) (292 Qlol> Ol sladuses
Oeped 5 WS 1B Tizme 09 S 0 oo L
(Loall Comoex 30 9 Bgduo) O Hlwl locores
Sloogad saiesslis 45 WS 05,8 K 5 o b
ol By il g sl ooy i ] Siop
Neiand) J 5 o alas g il anslos (B9, 99 2
erweS «Jdaccard, YAVY) o8> 4 (LI, Vava
LoJes) ol slecaisl & baye alis e
SO g er 4 50 009 dgpia 9 03 W2 bS5
Ol (29l olS el g (B g5 o Cqxr 4505
sal 5l (S glsar Joo)l Comer col g
IS ab g Qb o eaaas by g0k b sy

Sz 59,0 Yl £535 9529 09 40y 10 aloman
cals) RAPD Silis jleslaiwl b Ko lals o
M. &5 L I, M. piperita « i
dSSR Xilas 4 (aquatic)(Momeni et al., Y- -#
Momeni ) 555l Y «(Bahariet al., Y+ 10) as 98
Alikhani et al.,) Jsss g g5l et al, YY
o; ¢ (Rodrigues et al, Y-\Y) gla «(Y-)¥
Coawl a5 155 (Kamelietal., Y+ 1\Y)

Comaz 090 yrimm £95 Ay ;0 Fhe Jdlss |
0y Al Wl o uiSoss alex> 3l (50)lse
Codge ooy py9e (M Sla e Shaas 5 L ok
) Come ol g (B g4 Cumax (o595 5 S
(Pejmanmehr et al., Y+-9) oges S5 g5 oo
cdlBs Jds 4 om0 (S5 95 (o) 2
¥slings (B (Shwgn abox jf Lile paix
oday JSis ol gl 0 vgzge slagles g O >lis
Mohammadi ) el sle Sozs ¢l)b boares
(and Prassana, Y- - Y

Gl 5l ok oyl pex lodised 5 3
Wgee oSy slaabes o s ol
O od s Jols by Sy alas gl ghailes
Yol bl ol s a5 wil Gilisee sble
Sritzy S Olplis 4 Cawd (Sopd
(Baharietal, Y-\10) ol s,

U plSin 5 i (Sis alols Syl 4 4z
N R N LW [E RV PER R R NOUPOeS
Spdss o Al Jleil o Vb g DK 0m
5l 5 «Drinic et al,, Y- -Y; Olfati et al.,, Y-\Y)
oothe Slio b cul (San Sus alols 3,k
Siar S oy n 3l I 0 A0 S8l e e
Bahari) 5,5 coliiw! soliige sloadly o byl
Oliee 2yeS ez bl ol » U et al, Y10
Oy b eyl Ol slegaiss @ bse alis
55 SO IFse 4 ) 00 digpda g b 029
e o) (29 oS el g (I g5 o Sz &S
Lo slaal 51 (S plyear Joo) Comer Cul



W0 bl g 5l cogw o,lond 93 Jlur [ (29,15 (LS (59l Coumj [ Y0

Human Genetics. vv: vif-vy).

Bryan, G.J., Collins, A.J., Stephanson, P.,
Orry, A., smith, J., B. and Gale, M.D. (1aav).

Isolation and characterisation of microsatellite
from hexaploid bread wheat. Theoretical and
Applied Genetics, af: sov-osy

Chattopadhtay, D. and sharma, A.K. (1aa-).
Chromosome studies and estimation of nuclear
DNA in different varieties of cuminum
cyminum and carum copticum. Cytologia,
00(¥): sY1-$¥A.

Dehghan-kohestani, S., Amin-Baghizadeh,
A., Ranjbar, G.A., Babaeian-jelodar, N. (v--4).
Genetic diversity of germplasm cumin
[Bunium persicum (Boiss.) B. Fedtsch.]
Kerman province using molecular markers
RAPD. Quarterly Scientific-Research
Medicinal and Aromatic Plants of Iran, vt (f):

FYv-f1f.

Dellaporta, S.L., Wood, J. and Hicks, J.B.
(vaar). A plant DNA minipreparation: version
I1. Plant Molecular Biology Reporter. 1: ya-vv.

Drinic, M.S., Trifunovic, S., Drinic, G and
Konstantinov, K. (v--v). Genetic divergence
and its correlation to heterosis in maize as
revealed by ssr-based markers. Maydica, fv:\-
A

Echeverrigaray, S. and Agostini, G. (v--#).

Genetic relationship between commercial
cultivars and Brazilian accessions of Salvia
officinalis based on RAPD markers. Revista
Brasileira de Plantas Medicinais, A: v¢-1v.

Fazeli-nasab, B and Naghavi, M.R. (v-1).

Identification of Rust resistance among wheat
cultiras by using SSRs markers. Journal of

Agronomy science f(a): A-AA.
Fazeli-nasab, B. Fooladvand, Z. (v-1#). A

Review on Iranian Carumcopticum (L.):
Composition and Biological Activities.
European journal of medicinal plants yvv(1): v-A

Fazeli-Nasab, B., Mehrabi, A.A., Izadi-
Darbandi, A. (v-1-). Genetic diversity of some

wheat cultivars using SSRs and storage
Proteins. Journal of Modern Genetic o(y): a-

ay.

Feizho, H., Zhong-Wen, X. Song, G. (v--v).
Microsatellite analysis of genetic diversity and

&b

Agarwal, M., Shrivastava, N. and Padh, H.
(v--A). Advances in molecular marker

techniques and their applications in plant
sciences. Plant cell reports, yv(f): s1v-svy.

Agrama, H.A. and Tuinstra, M.R. (v--¥).
Phylogenetic diversity and relationship among
sorghum accessions using SSRs and RAPDs.
African journal Biotechnology. v(1:): vvs-vt..

Alamdary, S.B.L., Safarnejad, A. and
Nematzadeh, G.A. (v-1v). Using RAPD marker
for genetic diversity assessment of several

Thymus Species. Iranian Journal of Rangelands
and Forests Plant Breeding and Genetic

Research, v- (v): v-1-1av.

Alikhani, L., Rahmani, M.S., Shabanian, N.
and Badakhshan, H. (v-1¢). Genetic diversity
assessment of Quercusinfectoriaand Q. libani
populations in North-Zagros forests based on
ISSR and IRAP markers. Iranian Journal of
Rangelands and Forests Plant Breeding and
Genetic Research yy(1): va-a-

Anderson, J.A., Churchill, G.A., Autrique,
J.E., Tanksley, S.D. and Sorrells, M.E. (1aar).
Optimizing parental selection for genetic
linkage maps. Genome, v&: \A\—1As.

Bahari, Z., Shojaeiyan, A., Rashidi
Monfared, S., Mirshekari, A., Nasiri, K. and
Amiriyan, M. (v-1s). Investigation of Genetic
Diversity among Some Iranian Dill (Anethum
graveolensL.) Landraces, Using ISSR
Markers. Journal of Plant Genetic Research
v(h)ny-ry

Bahraminejad, A., Mohammadi-Nejad, G.,
Kadir, M.A. and Yusop, M.R.B. (v-1v).
Molecular diversity of Cumin (Cuminum
cyminum L.) using RAPD markers. Australian
journal of crop science. #(v):1af-144

Bharmauria, V., Narang, N, Verma, V. and
Sharma, S. (v--4). Genetic variation and
polymorphism in the Himalayan nettle planet
urtica dioica based on RAPD marker. Journal
of Medicinal Planets Research. v. yvss-1v-..

Botstein, D., White, R.L., Skolnick, M. and
Davis, R.W. (1aA-). Constraction of genetic

linkage map in man using restriction fragment
length polymorphism. American Journal of



RAPD ,55Li5 5 ool b (5l (29,15 0LS e sbCumon (S5 £98 (owyp Y5

and Cheghamirzaei, K. (v-1v). Studying of
genetic diversity in some population of
Fritillaria imperialis L. in Iranian Zagros
region using 1ISSR marker and morphological
traits. Iranian journal of horticulture t¢()): #1-

YY.

Momeni, S., Shiran, B. and Razmjoo, K.
(v--#). Genetic variation in Iranian Mints on
the bases of RAPD data. Acta Bialogica
Szegediensis, ao: YYv- Y-,

Nei, N. and Li, W. (1ava). Mathematical
model for studying genetic variation in terms
of restriction endonuclease. Proceedings of the
National Academy of Sciences, vsavsa—avvy.

Nie, M. (vavr). Analysis of gene diversity in
subdivided populations. Proceedings of the
national academy of sciences of USA, v-(\v):
YYYI-YYYY.

Olfati, J.A., Samizade, H., Peyvast, G.A.,
Rabiei, B. and Khodaparast, S.A. (v-1v).
Rleationship between genetic distance and
heterosis in cucumber. International Journal of
plant breeding, s: v\-vs.

Pasqualone A., Lotti C. and Blanco A.
(vaa4). Identification of durum wheat cultivars
and monovarietal semolinas by analysis of
DNA microsatellites. Eur Food Res Technol
Y- FEVFY.

Pejmanmehr, M., Hasani, M.A., Fakhr-
Tabatabai, S.M., Hadian, J. (v--4). Genetic
diversity and segregating of populations Zyrh
English (Bunium persicum (Boiss) using
molecular markers RAPD. Journal of
Environmental Sciences, v (v): vs-sv.

Petrovicova, L., Balazova, Z., Galova, Z.,
Wojcik-Jagla, M., Rapacz, M. (v-1f). RAPD
Analysis of the Genetic Polymorphism in the
Collection of Rye Cultivars. International
Journal of Biological, Bio molecular,
Agricultural, Food and Biotechnological
Engineering A(v): ss¥-s5A.

Prasad, M., Varsheny, R. K., Roy, J.K.,
Balyan, H.S. and Gupta, P.K. (v---). The use
of microsatellite for detection DNA

polymorphism, genotype identification and
genetic divesity in wheat. Theoretical Applied

Genetic. v--: oAf-0ay.
Rao, R.V. and Hodgkin, T. (v--v). Genetic

population genetic structure of wild rice (oryza
rufipogen griff) in china. Theoretical and

Applied Genetics, y-v: ryy —vya.

Gautam Murty, S., F. Patel, B. S. Punwar,
M. Patel, A. S. Singh, and R. S. Fougat. (v-1v).

Comparison of RAPD, ISSR, and DAMD
Markers for Genetic Diversity Assessment
between Accessions of Jatropha curcas L. and
Its Related Species. Journal of Agricultural
Science and Technology. 1o: v -v-y-vy.

Hamrick, J.L. and Godt, M.J.W. (yaa5).

Effects of life history traits on genetic diversity
in plant species. Philosophical Transaction of
the Royal Society of London B Series:
Biological Science ya): yvay-yvaa.

Hashemi, H., Safarnejad A. and Baghery, A.
(v-1+). The use of RAPD marker assessing the
genetic diversity of Bunium persicum B.
Fedtsch populations. International Journal of
Science and Nature. y: y-y-v-A.

Jaccard, P. (Aa\Y). The distribution of flora
in the alpine zone. The New Phytologist,
VA (Y): YV-0-.
Kameli, M., Hesamzadeh, H.S.M. and
Ebadi. M. (v-1v). Assessment of genetic
diversity on populations of three satureja

species in Iran using PCR markers. Annals of
Biological Research, f:sf-vy.

Khaled, A.G.A., Motawea, M.H., Said, A.A.
(v-vo). Identification of ISSR and RAPD
markers linked to yield traits in bread wheat
under normal and drought conditions. Journal
of Genetic Engineering and Biotechnology 1v:

YEY—YOY.

Lewontin, R.C. (havr). The apportionment
of human diversity. Evolutionary Biology
Journal, £(¥A): ¥Av-vaA.

Maccaferri, M.M.C., Sanguineti, P.D. and
Tuberosa, R. (v--v). Microsatellite analysis

reveals a progressive widening of the genetic
basis in the elite durum wheat germplasm.
Theoretical Applied Genetic. v-v: var-vay.

Mohammadi, S.A. and Prassana, B.M.
(v--v). Analysis of genetic diversity in crop
plants-Salient statistical tools and
considerations. Crop Science, f¥: \yra-\1Y¥A.

Momeni, H., Shiran, B., Khodambashi, M.



VA0 Ll gy cogw Lo (090 Jlw [ (229,15 (LS (5,9L8 Cans / YY

botany, fv(f): \rfi-1vfe, Y-ao.

Williams, J.G., Kubelik, A.R., Livak, K.J.,
Rafalski, J.A. and Tingey, S.V. (1aa.). DNA
polymorphisms amplified by arbitrary primers
are useful as genetic markers. Nucleic acids
research, va(vv): sor1-savo.

Zabeti, S.M., Ismaeili, A., Madah-arefi, H.,
Nazaryan-firouzabadi, F., Rezaeinezhad, A.,
Mojori, F. (v-1v). Genetic diversity thyme,
Thymus Pubescens based on indicator species
RAPD. New Journal of Cellular and Molecular
Biology Biotechnology, f (7v): ¥iv-va

Zoghlami, N., Chrita, 1., Bouamama, B.,
Gargouri, M., Zemni, H., Ghorbel, A. and
Mliki, A. (v--v). Molecular based assessment
of genetic diversity within Barbary fig
(Opuntiaficusindica (L.) Mill) in Tunisia.
Scientia Horticulturae. yyv: yve-1¥y.

total genetic variation existed between and
within growing regions, respectively. Cluster
analysis based on Nei and Li and Jaccard
similarity matrix and UPGMA method showed
an avegrage relationship between genetic
distance and the geographical grouping of
Ajowan.

diversity and conservation and utilization of
plantgenetic resources. Plant Cell Tissue and

Organ Culture. sA: v-1a.

Rauf, R., Dasilva J.A.T.,Khan A.A. and
Naveed A. (v-1-). Consequecea of plant
breeding on genetic diversity. International
Journal of Plant Breeding, f: \-v».

Roder, M.S., Plaschke, J., Konig, S.U.,
Borner, A. and Sorrells, M.E. (114s).
Abundance, variability and chromosomal
location of microsatellites in wheat. Molecular
Genetics and Genomics. vfsxyv-yry.

Rodrigues, L., P6voa, O.,Den, C., Ana, B.,
Figueiredo, C., Molddo, M. and Monteiro, A.
(v-vv). Genetic diversity in Mentha cervina
based on morphological traits, essential oils
profile and ISSRs markers. Biochemical
Systematic and Ecology, a--aa.

Rohlf, F. J. (v--v). Introduction to the
exploration of multivariate biological data.
Quarterly Review of Biology, vva--).

Saini, M., Singh, S., Hussain, Z., Sikka,
V.K. (v-1.). RAPD analysis in mungbean
[(Vibna radiate L.) Wilczek.] I1I: A comparison
of efficiency parameters of RAPD primers.
Indian journal of biotechnology a: vvs-vav.

Senior, M.L., Mutphy, J.P., Goodman, M.M.
and Stuber, C.W. yaaa. Utility of SSRs for

determinig genetic similarities and
relationships in maize using an agarose gel
system. Crop SCi ¥A:) - AA-) -4,

Solouki, M., Hoseini, S.B., Siahsar, B.A.
and Tavassoli, A. (v-1v). Genetic diversity in

dill (AnethumgraveolensL.) populations on
the basis of morphological traits and molecular
markers. African Journal of Biotechnology, 11:
TEA-YRO0.

Suresh, S., Chung, J.W., Sung, J. S., Cho,
G.T., Park,J.H., Yoon, M.S., Kim, C.K. and
Baek, H.J. (v-1v). Analysis of genetic diversity
and population structureof yva dill (Anethum
graveolensL.) accessions using RAPD
markers. Genetic Resources and Crop
Evolution, s-: Aay-a-v.

Vivodik, M., Balazova, Z., Galova, Z.,
Hlozakova, T. (v-1a). Defferentation of rice
using RAPD markers. Pakistan journal of



e
| Journal of Medicinal Plants Biotechnology

' Vol v, No¥,Spring &SummerYy-\$

—_——— e —

Genetic diversity of som population of medicinal Ajowan (Carum copticum)
using RAPD marker

Ali Sargazi'. Baratali Fakheri*. Mahmoud Soloki*. Bahman Fazeli-Nasab®™

\- Ph.D Student of Plant Breeding, university of Zabol
Y- Professor, Dep. Of breeding and Biotechnology, univeisity of Zabol, Zabol, Iran
Y- Assosicat prodessor, Dep. Of breeding and Biotechnology, univeisity of Zabol, Zabol, Iran

¥- Faculty Scientific member, Center of Agricultural Research, University of Zabol, Zabol, Iran
*Correspounding Authir; Bfazeli@uoz.ac.ir

Abstract

To evaluate the genetic diversity of fifteen ajowan population, ¢ RAPD primer(s) were used.
Minimum allele (¢) were dectected in TIBMBC:Y, TIBMBA+% and TIBMBC:? primers and
maximum (1)) in TIBMBC: 4 primer. The highest diversity index (+,%) was belong to TIBMBC 1
primer and the lowest (+,¢) blong to TIBMBC'Y Primer, The highest Marker Index (%,+V) was
belong to TIBMBA+% and the lowest (1,7Y) belong to TIBMBA 1, the most Ne allele, Shanon
diversity and Nei diversity (Y,4, +,7VY and +,¢A respectively) was belone to TIBMBA\Y primer
and the lowest Ne allele, Shanon diversity and Nei diversity (Y,Ye, +,YoA and +,)Y¢ respectively)
was belone to TIBMBA -+ % primer. On the basis of the Nei and Li and Jaccard similarity, The lowest
similarity was belong to C. copticum of Ardabil with Boroujerd, Qom and Boshrooyeha.
Partitioning variations within and between populations, using an analysis of molecular variance
(AMOVA), showed that YoZ and Ae7’ of the total genetic variation existed between and within
growing regions, respectively. Cluster analysis based on Nei and Li and Jaccard similarity matrix
and UPGMA method showed an avegrage relationship between genetic distance and the
geographical grouping of Ajowan.
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