[ Downloaded from mg.genetics.ir on 2026-01-08 ]

[ DOR: 20.1001.1.20084439.1397.13.4.3.6 ]

ol SLewigi§ 9 2 9 G101 PO B 30 90 S Egd L)
ISSR s yalas jf ool b (9o § i
Evaluation of genetic variation in some Iranian and foreign cultivars
and promising genotypes of Olive using ISSR markers

.‘u,-‘}“J dI Js godﬁ.ﬁ LS e ;idfl.b S ;"6.\.«»."4 grers LMQL_JU.« Il L‘stf des

3wl o)l Giome o1 (anb b 5 (35 5LES A1 (UL Pl 5 el 055 (5553 (gmils )
Ol e o mlins $355UES s 5 hsal wliios S50 (hass o0
O el Josnsl e syl Bien oKl (and e 5 5355LaS eaSisls (UL POl 5 s 05,8 Glils -
Ozl et 33 ¢ (o)) swas plol Hdl o olSils ¢ aLS (60155 @ 5 S5 058 colind =Y
Ol 0l (b lin 5 $355LES B3sal 5 Slidos S m ool 5 St ks i il —£
Ol el dwasl Gimmn o8 (ans mlis 5 (355LES aSLls ( JLEL p3le 05 8 Ltils —0

Olnl a3 b e s b o 5 (25 5 B3l 5 Slids S 0 (Sligm Sl 05 8 Ll

Golmohammadi M?, Sofalian O, Ahmadi J°, Taheri M* Ghanbari A®, Rasoli V/®

1- PhD Candidate, Department of Agronomy and Plant Breeding, Faculty of Agricultural and
Natural Resources, University of Mohaghegh Ardabili, Ardabil and instructor of Agricultural and
Natural Resources Research and Education Center, AREEO, Qazvin, Iran
2- Associate Professor, Department of Agronomy and Plant Breeding, Faculty of Agricultural
and Natural Resources, University of Mohaghegh Ardabili, Ardabil, Iran
3- Professor, Department of Genetics and Plant Breeding, Imam Khomeini International
University, Qazvin, Iran
4- Associate Professor, Department of Soil and water Research, Agricultural and Natural
Resources Research and Education Center, AREEO, Zanjan, Iran
5- Associate Professor, Department of Horticultural Sciences, Faculty of Agricultural Sciences
University of Mohaghegh Ardabili, Ardabil, Iran
6- Assistant Professor, Horticulture Crops Research Department, Agricultural and Natural
Resources Research and Education Center, AREEO, Qazvin, Iran

o_sofalian@uma.ac.ir : s xS s (LK J gians s 55 3

Sl 3y V¥ 31 i (SIS 45 g on 4bid Eb OBLE oy jpes 3 (O Olged Ogh)
UG 90 39290 (S Eg e (pl 58 ol Olex 33 (g pbs (Sl AT 9 plede
11 Egaome 30 b 235N ISSR (Sl ;KL 31 oolitw! b >l § Sl Ogh) pBI 3 4egosme
Sle 29 KE Wiz (wosd A4/0Y) BOT 3 aalad 1YY &5 bl WG daxkad 1. 5 HRT
<180 9 1-/YY b ply cwi 4 (PIC) US4 Wi Oledbl (slgizme § (RP) plod &yud sl asls
oololg e b g S5 Eg LI 50 oud oolatul Sy FIET culil Sily 45 o9
Ao sdAr 9 (B9 w Ea 4 by g (5 Ol i 31 aoyd Y & 318 Ol (AMOVA) JeTg0
Az SO w3 (5o 39 O Sldaigl 9 PBII (B95 0910 985 4 by o Ol i
(H) i3 945 9 (1) 0gile OleMb! (Ne) F50 9 (Na) ool svalin S BT slusi (PPL) <
S 3 2 4 S Sl PN 9 393 +/YN 9 +/FR NEY NIYY o3 AT b 3l i
b (p 3090 PBLI o (S5 Wy (Ndg (S FVL pOlae SIS (G5 95 S alil 4l
09 5 4w 09 Pl Ads” 45 310 GLi ool Cawdd b 9 Wb wy g (SlAdes 43T 3 ooliiul
4325 3 Jolbs @b ouuisawlb w (PCOA) ol Ulatw 4 4328 b Wb 5 418 Lol
29b4 oud soliwl ISSR (Sl SLis 818 HLiS axtllan (ol 3 ol gobs (5 sgbd g9 (STabgs
o3kl g 31 ikt U9 ) PB! (w195 9 (3 E955 Ol U390 usxio 4 )36 (29llae

Al 0 4ol BB DLl 455 9 QTL b add wile K33 Ol plo 33 by T 3T o1 3f

L S0))
1FAY Oliwo € 0 lod oS o 039
$YA - LAY axio

ouuS>

Soals saejly

O
S g9
ol laizo 4 4 x5

Sladgs 4y x5


https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.4.3.6
http://mg.genetics.ir/article-1-83-fa.html

[ Downloaded from mg.genetics.ir on 2026-01-08 ]

[ DOR: 20.1001.1.20084439.1397.13.4.3.6 ]

O, 5 OWliw

w8 (B9 Sl Pl (S 90 (SS) Eg (LI

e ) e 1 K55 g5 5 2V e adlllae ol il
5 Ukl and e 53 edd S LB addlas | lateay sls 0L
2Lzl b e g 3l 03 odmen ¢ slme Gblia o1 L a0l bl
L s Gl WS 3l LLAS ) 2 AFLP s L
el Lo ) 5 ol 350 vy ol slaadl 3o o,
Wl 55 et 23l B0 ulo U asllias 3550 o051 5 A esliz
Ol ool slazald sdaze pB)l 5 LdS amlie 4l
Bemsard et al. (2001) .(Angiolillo et al. 2006) w.asls
Sleslinad L1y 055 sl 5 o8, MY 5l K2 (glas yarme
oob s Lsls 13 adlas 5,5 RAPD o sla LS
5 fBl ems BB Soson RAPD gl L sy
22 ol pedle s S S KA S 05 sl
&l » SSR sla Sl 5l 5 Marrozzo et al. (2000) zulssl
Lol andlas 31 Jol= LS eslinul 055 Bl plubs
OLzs andllas 5550 p1 (gl SSR el 00 53 1 g 55 225
o) 53 Gemes s IS5 USSR Kl 55 s LS ol
Slaes,S 53 s alilar L alal s 0Bl ool anllas
5 e Mardi et al. (2016) L3, 55 s SS& ol e
Gl Sl Sl eslinad b 05 pByl 51 Glassams o Ll
Ol bl opl Sl ol s 23S 13 s 5,58 SSR
G LA Gdues S glme 058 53 (guske Oty ST S sl
Ol Lol JsSUse plubis alS 51 eslinad L oS (g 40
e 0T (S5 ol b sateas il ol aiis
Gl (s 4o Sl o3lizul L Linos et al. (2014) ..x
S Glasgoms 3 35m 5 S5 g55 RAPD 5 SSR USSR
Oliizs cpl isls S5 s 355 1 O O5n) Slaewdlip )
33 A S Ulge (S5 g5 5l 2V e SIS 1 edle
O O5m5 meDpns S o 5 s s e A5 ptes
5l las sas 35 Abdessemed et al. (2015) o), 53 . Ayls
3550 SSR (gla S5l 3l eslinal b 1y 5l5l g O35 0B
5 om st s BB Ol S Lol mlo 5 185 3 ) s

23 S 0502
s € 055 pB)l (K83 55 Sbiol 5 (K85 eliie (s
sl Bl d 5 Sl gl S e

dodsio

o3lgl 4 Glaze (Olea europaea L) ole ol L 0523
ol el g Ol s o 5 s 3 5 sl 51 S 5 Oleaceae
o 52 S ofss ool mie Jl DLl lp oS
DLE pasie s pde Shiy boeissel el say 4l
O G ey 2l S 00 2, 5 053 Sl 5 ol ol
gl b 055 s Sl ol aih S i SRl
5l e S (Seifi 2008) ol Al S 51 VL
ad ) oKl wlidobial 5 eyl Aalsd & a5 b Oliioes
5 Kb pae s s 28 et O e s L O3
03, Lol 4 K 5 5oyl SNV o Jl s 050 oS Ldites
el ezl 55158 el s (Zohary 1994) el
ooy S VATV e 4 Ls 5o U5 CiS o5 sl O35
Sl a5 S Ll oy S Coslie oS pl 5
Ol IS s smn Lt 3 ool Coanl 5 o &S (3L o
(Arji et al. 2013) was o olamsl 35 4 Sy glodul o
3055 S8 ) s S Vv o s L 0Ll e
Sl 8 5l S Olpeas o 55 e, S Ve 5 s A5
0523 B3 b3 258 o o pmime Olgr 53 D) o das B
5 oS gl NSk e Ol e 235 S ol
S35 Slallas il Ol Osm5 e slaanly Lais
(Motaghi et al. 2012) wle, o Lias 5)9,0 |, i
s s als s (S5 Sl Ol bl Sl e sl
S5 855 5 bl Mol slaylS (s dadids (55 a0l
3 g5 el e Gble LBy sl s Ll
el 5 02y (Al Wby a s Jal oS, 5 Sl
o 2o Bda o Sl ollas £ S sy 4 b e Sl
O e B Y g5 Ol e g skeas AL e
O5SU dy s B4 Gos0 (S5 mle bl b
Do sla S 51 aslixad b LU 5 S8 lales
eslodd el 0515 OSUS PG (S5 g adllas o
£8 55 35 50 S35 ¢ 55 Motaghi etal. (2012) & 5a5 Ol s
cilse 15 5l el ysTmar (35 V0 4 Glae D5 gl
sl 413 ey 5,50 RAPD S5LT Y 5laslizal U1, Of

IWAY by [F 0 )Losds [ o200 o 0590 [ (1 85 S5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.4.3.6
http://mg.genetics.ir/article-1-83-fa.html

[ Downloaded from mg.genetics.ir on 2026-01-08 ]

[ DOR: 20.1001.1.20084439.1397.13.4.3.6 ]

g I g Sl pB,l S 58 K £e b3

OLSer 5 OUliw !

Slos Olgoas o sods a3 VY Glos 3 wids 55 5 S5
S sk 453 VY (Gles aids s Sulg 3 5 S
V0 5,81 J5 53 58 PCR &Y puame A2 plonil ol Lo
e 5 S5 Safeview b (g elS, Sl eslinad L s Ao s
(Wl sdalie pde) ao 5 (WL odalin) S Sl O sen

LA a5kl

allae il s sl 2sse 05 pBsl el =) s

- o s NI ey <
Iran Zard I ran > ;
Iran Roghani \y Iran T6 .
Iran Mari ™ Iran 17 .
Lebanon Beladi Vs Iran T10 .
USA Mission Vo Iran T17 \
Spain Manzanilla V1 Iran T19 .
Greece Koroneiki Vv Iran T20 .
Greece Kalamata A Iran T21 A
Spain Corfolia Va4 Iran Ti8 .
Syria Abou-satl - Iran Toa N

Sl ek eslimal gba ST L byl sk
St S (e Opman S LS sl ns
Sl 5 RPY) 5ls ouls 5 (MIY) SiLes asls (PICT)
4 s awl=e Powell et al. (1996) low 5 ol &1, Loy,
0300 f55 o 5 A0S m SE5 EsE e sk
51 eslizadl b (AMOVAY) IS bl ajms daol
55 Olyn alis 5 oy Soger S oLl GENAIEX 1 53l 3
o s Slel ey S Sl K e s sz (SES
(PPLY) ot la S doss (S35 slajsll
sdalin sls T slaes «HY 5 55 g5 D) 05l asla
S5l 5t eslizal b (Ne') 5o sla T slass 5 (Na'™") e

2o Sy Sees g (Gduey S A 5,51 » POP-GENE

* Polymorphism information content
* Marker index

® Resolving power

® Analysis of molecular variance

’ Percentage of polymorphism loci

® Shannon’s information index

% Nei’s genetic diversity

19 Number of observed alleles

' Effective number of alleles

- IWAY by [F 0 )Losds [ o0 jumw 0590 [ (1 95 S5

5o sl b Gllas 5 olaBl L b6 4 plaes Gl
glsbml 5 olia wlp o (b nlply 3ol (k5 el
Gl Sy plebd pilie odd a8 5 k5 )5 2651 L
A sbdle s sl 4 B ks 35 s ola
2 Ol ik Glagss s Bl e S s Sosl5,5
W5 I ey ORGSO 0L
5 S5 §55 Ol owop ool (l 5l Sl 500l 51 e
Sheslamal boogns ol 5 Slal il o6l gdues S

Ba S ol LS

g, g olgo
soaddlas sy 055 (o 5 Sl @30 Y0 Sk nl Lo
Sl oKasl Sl anllas 5,0 ol adS .8 S 515 L)
o ) dadr o Lol Clasis 5 g ol Sl s
el 5SS A S 5l a5 DNA £l sual colods
iy bl 1 5 CTABY el s 51 eslizal L asdllas 3 5
Pl DNA 4s s fl?u.‘ Doyle and Doyle (1987)
dbe Chosl olows bus o ool w5
J5 3589, e (THERMO;2000 spectrophotometer )
dse 0 Z3F NE ep s deoss A 50 Sl
S5 g5 msn e ISSR ST Yo sl cess
W 3B ISSR STV L a0l 5l 48 s ool
slp s g il S s ey IS8y Slls
ol K e Slasie el S gle el
Golotiagr 5l o Ceslodd o3y OLES Y Jsdx s b Silel
18 a5 (PCRY) Slacky sleyimis L5815 oS Lyl
S Se £/0 Master mix2X 1 Se V/0 ol 1)y Ko
V0 5 (p 856 00) o5 DNA s Seo V0 wosigs o
» PCR 25 s ploil S5LT (V05 Sn ) )5 S
@ sk a3 A sl (il uls sl b ISGL s 5
4 pseede a5 48 Gles Las - by e 5 ad3s Y Ol
A dlal egdes s 100 ey a0l 0 aids SO e

! Cethyl Trimenthyl Ammonium Bromide
2 Polymerase Chain Reaction


https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.4.3.6
http://mg.genetics.ir/article-1-83-fa.html

[ Downloaded from mg.genetics.ir on 2026-01-08 ]

[ DOR: 20.1001.1.20084439.1397.13.4.3.6 ]

SPLOVFINERER 9 I 9 Fpl B (P 5 58 (S5 EgF LI

A3 S sS, Oladad slaas oy 5 5 (UBC 855) 5 (810-910 L Neighbor-joining iy, 4 5 5,8 alis o5k .l
VW-) S5l 5 op Veve Ll ISt oladas  Sls 6 apd 23S &0 DARWIN ver. 6 1l 5l eslicd
Vo L (UBC 855) 5 (UBC 811) sla S5Lel 5 axks 0 L (5672 5 GenAIEX 35l 5 51 eslizal L 33 (PCOA") Lol ilazses
Slast o Sk ladad 5 s 5 5SS o Sy askad A el e 251y Jail s bl SAa L

Shglasls 00y S Kle L (MD L astls sy

S Gosba sl Olis edd eslizad gls ST 0 1) Ol ks
o S g e

3lie b e e (UBC 810-910) 5 (VW-5672) sla S5l ) -

_ SHLT Sl edel Csas B 31 glasd Y Jsd s

sy 6 S et it 5 e eSSl V/ER 5 VTV &

3 ) i 3 ' J‘Jﬂ‘ d):.:‘) rj) Yo L;::Jj C}J Qf’tﬂ)-)‘ DL I 4 biw.w‘ ISSR

hY J.LJLM d:d ey (Rp) ﬁLa.o CJ).U upl.& ¢u..o'\ » a}W

_ semee 53 eslitad 3,50 gl SHLT cadlods €1l >
Saize V4/YY . SLs L (UBC 810-910) V¢/0 5 (UBC-846) & o =T

S axka3 WY el o 51 68w il (6,55 ankd V4
oSl Loyl b e 3l 6,85 Slakas JS sl sy
ST s eslizad gla SHET w03 5 3 ke VV/AY

UBC) sl S5 5 (5,5 asksd o 505 slls (UBC 846)

Ghls 5 PIC) o ki Sledbl (gsime axls 3y
(UBC-817)5 (UBC-841-y) sla S50 5 55 +/80 Sl
PIC jlais o 50S blis 53 Lsg PIC lds o 5t sl

il Gl (VW-5672) S5lel o

! Principal coordinate analysis

o 5 Sl 055 o3, T 3 PCR S ) ol mls 5 ISSR G S5l Jis olasiie =Y s

TNB PNB PPL PIC Rp Ml Sequence (5" —3") S 3,
Ve " Ve ey VA 1 GACAGACAGACAGACA UBC-873 \
Ve W av/A .54 \a Ve GAGAGAGAGAGAGAGAYC UBC-841-y Y
q o 060 o AT Y GAAGAAGAAGAAGAAGAA VW-5672 ¥
Vo Vo Voo JEA Ve/o v/44 GAG AGA GAG AGA GAG AC UBC 811 ¢
WY X Al sy N/ o/t AG AG AG AG AG AG AG AG YT UBC-834-910 0
v A Ae V8Y A Y/eq AC AC AC AC AC AC AC AC G UBC-827-910 1
VY VY Voo VA an oV CAC CAC CAC GC HB12 v
\ Ve Ver Y W/ 14 ACT CAC TCACTC ACTC ISSR-16 A
VY 1 a1 ‘80 Ve £/2) CAC ACA CAC ACA CAC AAG ISSR-17 4
Ve Ve Ver 281 VWA VAY ACACACACACACACACT UBC-825 v
VY \ AFTY ) Ve/A Ny GAG AGA GAG AGA GAG AT UBC-810 "
v q a 2784 4 £t CAC ACA CAC ACA CAC AA UBC-817 WY
v Ve Voo Y a £/ AC AC AC AC AC AC ACAC YT UBC-855-910 \w
4 A ANVAA e Vv Y/EA AGA AGA AGA AGA AGA GG UBC-809 Ve
A v AV/0 V8 1 YIAY CAC ACA CAC ACA CAC ART UBC-846 Vo
Vo Vo Voo .81 VoA V4 ACACACACACACACACYT UBC-855 !

VV/AY Vo/ve QY +/g0 VoYY 0/+ ol

IS sl 5 UKo s ladas sl (K8 i ol Lo (Kt oMbl (slg el b (6 Sl Laxls Sl w54 TNB 5, PNB PPL PIC Rp Ml
Al s TLC sy KLY il e ot 35 Slalas

IWAY by [F 0 )Losds [ o200 o 0590 [ (1 85 S5 -


https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.4.3.6
http://mg.genetics.ir/article-1-83-fa.html

[ Downloaded from mg.genetics.ir on 2026-01-08 ]

[ DOR: 20.1001.1.20084439.1397.13.4.3.6 ]

g I g Sl pB,l S 58 K £e b3

OLSer 5 OUliw !

Ao Lo 5l VU e D5 p 81 Sl (slas s 5o (SIS
s LS B8 JsSse b Sl 5l eslad L
G sbeesls il (AMOVA) - JsSd5e 3L015
g5 4 bgn (JS Sl 5l do s VoaS sls Ol sl sy
050 § 53 L Ol 5l Aoy AY oS - s sl a5 S o
g5 Wb o Bly 5o (7 Jsdx) g ax s LB a5 S
Ll 1 2ol sose pBL1 o 25,5 D03 sdaline
sliie fpomen 5 pByl pl osline Sl (S35 ) Jdow
ol o3 el eslizad gla SHLT &8 il Lol osline S

=55

b Gees 5o s 0L 1y g5l Wi 506 s 4 GoS
035% g55 ) L @M 5 Linos et al. (2014) b ol
3B VY USane O el ) lasseme s3 ) 2 S
3380 5 ol EW E dsdr 3 S IS CSsS
Ol il 5 Slal pB)) ol S8 4 (S5 sl bl
oSl olie 555 e il &S S0k Ll sl esls
Pl 3l xSl pBl s (Smd la bl S 6l
VIVY 5 Ske glols saline sla T IS slaws il o sl
& S (N) oalie JTV/Y Lowgo b Slal o515 03
A e Il sl b e dzils (555 bt o))
San JUslaas lols 180 o Sle b Slal Bl oS 55 V/EY L

R L B

33 (oL . S oS edis owd la et ls s
ol s Kol sl Cuenl IR 5 PIC la ol
5ot S o 2 S e ClB jasls o
S 5 S8 g5 ol s el eslizal sl ST el
Powell et al. ) das o QLS 1) cwy 5550 sadisal b
S Lasis Jlasl PIC asls s & jlea (1996
s w0 a8 Wil e 55 55 o ST K Ly odd sl
Rp Laxle ol asls LOT Sslp 5 Laseis LG b P
50wy 4 Gl SHET L e solae Olpea
e S U5 patla Gl SR 3 35S e 1 eslind
ol b kS o e asskael LB glail sl s 1 oL
ol s anils bl Prevost and Wilkinson (1999) s g 5
CU3L s Sl G aUls oslps Sledbl Llg o jastls
L oadlas o gl 05 S G s eSU L (S5 Ll
R Gyl s sdal Cewday Gumo-y“b.,\sv.nlf
Pl S8 3 VU Ul 51 es eslinal ISSR sla S5kl
PIC Lasls pslis s b aS (g ba dijls st b5
e Sl e ol Glls bs ST S| aS sps e aa>Dle
(2013) Biton et al. (2012) glaasl L c:Lu TLES QEICW

OLis cales Marra et al. (2013) 5 Gismondi and Canini

ISSR (sla ST 5l eslinal U o5l 3550 0535 o35 Yo (AMOVA) JSUsa il a5 =V Jsir

ol 3550 wbls

ey ke

‘53!J“T a3

b 4 5 -l Sl e [ i o
v Y4 ov/s0 ov/50 ) o iy
ar VYE AT 016/v0 A Comer O35
AR Yot WYV 4 JS

s Sl Bl s (S5 sl el 3550 5 ol bt -8 Jsir

Js ESER Y Sl el 2
(NAEY VAVES /o AN/ (NQ) ez salie (sla T sltss
VAYE/ 4 VENE /oY VigoEe oY (Ne) 50 sla U1 sl
YAE/Y SYALY JEVE D opls atls
YE/ VALE-D YVELY H) o S5 g0
AY/VN va/ev AL/VE JKadr O ds s

- IWAY by [F 0 )Losds [ o0 jumw 0590 [ (1 95 S5


https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.4.3.6
http://mg.genetics.ir/article-1-83-fa.html

[ Downloaded from mg.genetics.ir on 2026-01-08 ]

[ DOR: 20.1001.1.20084439.1397.13.4.3.6 ]

O, 5 OWliw

w8 B 9 Sl pl pBl Sy 50 (SSF Eo b

SU G5 o 35 s lelis 5 s Manzanilla  Mission
Lzils o5 8 cpl 3 agrse pUl L1y wlds Ol op S e
g Sl el e dues S Al cer (0 K
530l @l s bl PCOA) ol tlatis 4 4 2 (glad s

.g;.wlo..)u.:: E QL:'.’ Y Q}iﬂj L C)J}A QM:'.LSL

Zard - Iran
Mari - Iran

T24 - Iran
I: T20 - Iran
T21 - Iran
o | T2 - Iran

‘ ‘ Beladi - Lebanon

Koroneiki - Greece
Kalamata - Greece
Corfolia - Spain
Abousatl - Syria

I:Té—kan
T7 - Iran

GIII
1
,% T17 - Iran
by Mission - USA
Q
: e
o Manzanilla - Spain
30 25 20 15 10 5 0

ol O il pB 1 glad s a1 el ol Ssas - IS
3,8l (S35 alis o

Olranian

®Foreign

PC2: 20.36%

PC1:20.86%

PRI (PCOA) ol Dlass 4y 4 2 5l ol Ml =Y S
ISSR slaesls bl 5o b3l 5550 O g3 il

5 bt ol Gaa b Sl Bl Sl 4 a5
o G S e Jol Lol Sl e s s bl
ol 53 5o ST aluas 035 NL 11 Wles s o35 oo LIS
O 03 e DTG a5 Bl Lo 4 o il 2B
S (D 0L 5 (H) 55 g5 el 5 S5 sl el
sdlie W31y 53 b, Gley ol S bl L
2 S5 s O mhae Sk erle sl VL
sdalis £ Jodr 4 ax s bl oLl o) lacines
e ot s W T el g o) i oS ssd e
g5 3 2V o 3z ot 350 Sl ol 5 ol
Lol il s cnl e WIS e Sl pBl 0505 S35
SlaoS axly 5 o354 Ol 5l s Sla o 5o 5L 50 )
Os5u5 e S 5l & ady) oSl 528 g 5 0 S1
5 S Jsb s a8 ol ess O. ocherri 4 O. ferrugina wsle
s LS Sl e B ) s gl bl 4 850
T g5 0T Sl3lsn 4 oS el (S5 Ol i 3 s a Y
Sap SLidles 855 coale JS sba ol il ol O
g5 bl g Jalge ahax 5l Jame belse U 5 Ligr
.(Rouppevander et al. 1998) Llodi amtlis Osu) Bl Lo
L Gy ool e Bl o (S55 wlis ol
BliS ol s anls L Calodd o3ls OLES 0 Jadr 53 5 drwlows
3 TIT pBl sy pane +/070 :SSle L 2/ 5 2 /Y0) oy
oo s bl a s Aoy Sy alis oA S sbls T10
S8y alis 5 ¢luls Corfolia 3 Abousatl > L=
el g sl 4 il (6] guies S skiea Ly
4> L .4 Neighbor-joining % 5,4 5 5,80 4lis ol 0
ool 2ose O 6B Yoo ol Sl ol ol S50 4
Slal el Jols Jsl 55 Lds SS& Lol o5 S aw
£ 5,5 .5 Zard 5 Roghani Mari T24 T21 .T20 T18
Beadi > = 3,z 5 (T2) Gl o3, S oS 5 s
o) 31 .2, Abousatl 5 Corfolia (Kalamata [Koroneiki
S5 il S e T2 Gl pB)) g 5358 Olgs Ol 55
oo sl Jold 8 s 05,5 ol azils Bl pl 4 i 1
b o5y s eleas T19 T17 T10 T7 T6 il

IWAY by [F 0 )Losds [ o200 o 0590 [ (1 85 S5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.4.3.6
http://mg.genetics.ir/article-1-83-fa.html

[ Downloaded from mg.genetics.ir on 2026-01-08 ]

[ DOR: 20.1001.1.20084439.1397.13.4.3.6 ]

g I 9 Sl pB,l S 58 K £o b3

LS 5 OULw !

8L s bl sl 3550 055 el () et 03,51 5 (S5 alis il b -0 Jsdr

T2 T6 T7 T10 T17 T18 T19 T20 T21 T24  Zard Roghani Mari Belydi  Missien  Manzanilla  Koroneiki Kalamata  Corfolia

T2

T6 r/0v

T7 0V /e

T10 JEVY M /aA

T17 $/004 4 /8AY  w/i08 v/YO)

T18 JOTA L H/0Y0  fJEAA /AT /8NA

T19 CJOYA wjov0 /oY w/8N0 w/8Ve  v/8

T20 N0N /00N W/EAY a/000  2/0TIF JOAY 48V

T21 +/040 +/0%\s +/0+Q +/E0E v/EY0 +/0V4 v/0En +/0\4

T24 Y0 eAYe NN aAYY Y /WYY WA sjevE /000

Zard QWA N Y sJeve et wjeve Y AYE Jeed )

Roghani LA Y e\ v/0A0 AT /084 Y /04 N e N /ot

Mari CJOAL  e/0NY w/EVE /814 /OYA w/OVe /Y w/00s v /08Y +/04A /0N +/00Y

Belydi SO ALY ATV J0A0 e e /0T AT AV AT VY ath Aty

Missien /AN v/0YE V[0 V/OLY v/0\0 +/OYY +/040 VAt V/OVY AV vjo0V /AYE v/OYY +/4QY
Manzanilla — */VEA  v/88Y /A /0N /8NN /8NA /00 A W /OFA v/0ve v /WA L +/048 V/08s /074 +/04A VAR

Koroneiki GO 4/000  v/0rr /OAA A/0EY  +/00Y  +/0N4  w/04E  w/oVY /T e AYY Yat% 1OV +/OAY VY (/oY

Kalamata VS CORYE-) o SRR L-) of S YL-T-R SR )-) £ VS X SR VL-T-\ (R V| A SR V1- 0 C SV -V S VA L +/04A +/oVy AT /oYY YiAm /440

Corfolia SN oYY AYY e AYE fJOAA T /04TT /OAY /T AT VY Vs VALY Y +/OVA /o /oY VY /I8N0
Abou-satl /088 +/047  ej040 e/AE /088 +/008  «/0NY 2 /04A +/0TL W /ATY eV LVAYAN +/07\4 +/AoY /0 +/0Y +/080 +/oY¢ +/8Y0

- IWAY by [F 0 )lols [ o2 juw 0590 [ (39 95 G5


https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.4.3.6
http://mg.genetics.ir/article-1-83-fa.html

[ Downloaded from mg.genetics.ir on 2026-01-08 ]

[ DOR: 20.1001.1.20084439.1397.13.4.3.6 ]

O, 5 OWliw

w8 (B9 Sl Pl (S 90 (SS) Eg (LI

lie b il () 6,8 13 Oliime 5 S el
Srles Dgmen Jlalse w058 S s Dsline oLl
Terral et al. 2004; Baldoni et al. 2006; Koehmstedt et al. )
3 e sl Oleaspp.) Oy iy o651 Sl (2011
Hannachi et al. 2008; Belaj et al. ) O ¢ 0 4 by 0 Sliwo
S5 e S eslial b Jlscgr 2ol Sl s 5 (2010
" (Belaj et al. 2002; Sarri et al. 2006) > = 5 o5

Llesls

S S es

SV e sl 0Ll l 5 ol s S sk
o 5 Sl el L ssls s 0535 pB)) 5o (S35 655
S5 sl bl ads gl Sl kB &Sl jasils
Rl A8 Al g g 3ped ol pBLl 4 Cnd el 350
Al Ol 3 0505 5l B 95 e 2 SOl il s 4D
a5 o35 15,0 Sl S5 el 5 CBlis 5500 Sl
3 e B SR M S Loy ol s i
il slils Slie a5l ol alie 5 Gl edd #OLal
23 13U e Ll o0 5 (Sl el L by (ool
ALK ) e (S5 b Sl esliad 5 Sl

) Fel
SooaiS eaSiils (o Sa s 5 S5 olaslasT ) abews
S i pladl OISl S () et ol Ml oS00
Lo ged oal 31 2l Gllllae oo b B s (6 555 Wl
S s Syl S sSs B O e el sl o 54
ool L S JlS Bl e sl Wl

&lw

Abdessemed S, Muzzalupo 1, Benbouza H (2015)
Assessment of genetic diversity among Algerian olive
(Olea europaea L.) cultivars using SSR marker. Scientia
Horticulturae 192:10-20.

Angiolillo A, Reale S, Pilla F, Baldoni L (2006) Molecular
analysis of olive cultivars in the Molise region of Italy.
Genetic Resources and Crop Evolution 53:289-295.

Avrji I, Zeinanloo AA, Hajiamiri A, Najafi M (2013) An
investigation into different olive cultivars responses to

LSS S S 51 o3 ST g poma 53 s sl
bl s S A L bl sose w35 Y 5 s e
055 a3 ke ol adl e 53l Sl el st AL
A3 omse pll alis b oS gsbe Lud SSE
alie Sl sl a5 sdel sty slaes S Loy S
3ph o odalie cilie Bl (shues S 8 4 x5 L s
wlar sl plod 5 Sbssl s pB)l SSE Ly, oS
3 S Lot plaze UG Sl glolBlas glaes S 45 55
el SS& a5 axils bl Breton et al. (2006) !
o Sl by S s il bl 5l eds 6)}1@-?
Lo bdaoe 55 WOT Olojpr JulsS aul 3 aaulsay Ll o
S F o oram opl o esdle Al Lol sy sbeelKanl
033 58 PSAl 505 S S s Sl Bl LS s (ol ol
Vs byl s s st BB (eosd B esss sl
35 & sa Ol 5oy lodd 51 Oliimee 51 =y Lo g5 il
Slas goms 5 50 (S35 ¢ 55 Haouane et al. (2011) axlllas
sline boiues S 6 Lss 5 2bs) O Bl
ss Ol Ol s 285 13 s 3550 LOT LSl i
slide 5 sdues S S G obne 5 bt Ll o S
bape ) 51 ol Jlm ol b sdalie p1 3
0385 S 5 KU LIS s wlpe FiE s o8 5w
son 0 el ey S Sl Lyy ppamen A S I3
0525 el 5l ol 5 25 oSeal 5 Belaj et al. (2012)
s e e fB L dlnde S e (S a bg s
33 3l ell Sl F o blae o s a8 15 ey S S s

Ll SSE on Sl ol Slaey S 3 axl

Sarpole Zehab environmental condition. Journal of Plant
Productions 35:17-27. (In Farsi).

Baldoni L, Tosti N, Ricciolini C, Belaj A, Arcioni S,
Pannelli G, Germana MA, Mulas M, Porceddu A (2006)
Genetic structure of wild and cultivated olives in the
central Mediterranean basin. Annals of Botany 98:935-
942.

Belaj A, Dominguez-Garcia MC, Atienza SG, Martin
Urdiroz N, De la Rosa R, Satovic Z, Martin A, Kilian A,

IWAY by [F 0 )Losds [ o200 o 0590 [ (1 85 S5 -



https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.4.3.6
http://mg.genetics.ir/article-1-83-fa.html

[ Downloaded from mg.genetics.ir on 2026-01-08 ]

[ DOR: 20.1001.1.20084439.1397.13.4.3.6 ]

g I g Sl pB,l S 58 K £e b3

OLSer 5 OUliw !

Trujillo 1, Valpuesta V, del Rio C (2012) Developing a
core collection of olive (Olea europaea L.) based on
molecular markers (DArTs, SSRs SNPs) and agronomic
traits. Tree Genetics & Genomes 8:365-378.

Belaj A, Munoz-Diez C, Baldoni L, Satovic Z, Barranco D
(2010) Genetic diversity and relationships of wild and
cultivated olives at regional level in Spain. Scientia
Horticulturae 124:323-330.

Belaj A, Satovic Z, Rallo L, Trujillo I (2002) Genetic
diversity and relationships in olive (Olea europaea L.)
germplasm collections as determined by randomly
amplified polymorphic DNA. Theoretical and Applied
Genetics 105:638-644.

Besnard G, Breton C, Baradat P, Khadari B, Berville A
(2001) Cultivar identification in olive based on RAPD
markers. Journal of American Society for Horticultural
Science 126:668-675.

Biton I, Shevtsov S, Ostersetzer O, Mani Y, Lavee S,
Avidan B, Ben-Ari G (2012) Genetic relationships and
hybrid vigour in olive (Olea europaea L.) by
microsatellites. Plant Breeding 131:767-774.

Breton C, Tersac M, Berville A (2006) Genetic diversity
and gene flow between the wild olive (Olea europaea L.)
and the olive: several Plio-Pleistocene refuge zones in the
Mediterranean basin suggested by simple sequence repeats
analysis. Journal of Biogeography 33:1916-1928.

Doyle JJ and JK Doyle (1987) A rapid DNA isolation
procedure for small quantities of fresh leaf tissue.
Phytochemical Bulletin 19:11-15.

Gismondi A, Canini A (2013) Microsatellite analysis of
Latial Olea europaea L. cultivars. Plant Biosystems
147:686-691.

Hannachi H, Breton C, Msallem M, Ben El Hadj S, El
Gazzah M, Berville A (2008) Differences between native
and introduced cultivars as revealed by morphology of
drupes, oil composition and SSR polymorphism; a case
study in Tunisia. Scientia Horticulturae 116:280-290.
Haouane H, El Bakkali A, Moukhli A, Tollon C, Santoni
S, Oukabli A, ElI Modafar C, Khadari B (2011) Genetic
structure and core collection of the World Olive
Germplasm Bank of Marrakech: towards the optimised
management and use of Mediterranean olive genetic
resources. Genetica 139:1083-1094.

Koehmstedt AM, Aradhya MK, Soleri D, Smith JL, Polito
VS (2011) Molecular characterization of genetic diversity,
structure, and differentiation in the olive (Olea europaea
L.) germplasm collection of the United States Department
of Agriculture. Genetic Resources and Crop Evolution
58:519-531.

Linos A, Nikoloudakis N, Katsiotis A, Hagidimitrious M
(2014) Genetic structure of the Greek olive germplasm
revealed by RAPD, ISSR and SSR markers. Scientia
Horticulturae 175:33-43.

- IWAY by [F 0 )Losds [ o0 jumw 0590 [ (1 95 S5

Marra FP, Caruso T, Costa F, Di Vaio C, Mafrica R,
Marchese A (2013) Genetic relationships, structure and
parentage simulation among the olive tree (Olea europaea
L. subsp. europaea) cultivated in Southern Italy revealed
by SSR markers. Tree Genetics & Genomes 9:961-973.
Marrozzo T, Ciprioni G, Marconi R, Cimato A, Testolin R
(2000) Isolation and characterization of microsatellite
DNA in olive (Olea europaea L.). International Society
for Horticulture Science. 4™ International Symposium on
Olive Growing.

Motaghi L, Mazinani SM, Jabari H (2012) Evaluation of
genetic diversity in some lIranian olive cultivars using
RAPD markers. Plant and Ecosystem 33:91-104. (In
Farsi).

Powell W, M Morgante, C Andre, M Hanafey, J Vogel, S
Tingey and A Rafalski (1996). The comparison of RFLP,
RAPD, AFLP and SSR (microsatellite) markers for
germplasm analysis. Molecular Breeding 2:225-238.
Prevost A and MJ Wilkinson (1999) A new system of
comparing PCR primers applied to ISSR fingerprinting of
potato cultivars. Theoretical and Applied Genetics 98:107-
112.

Rouppevander Voort JN, Van Eck AM, Draaistravan J,
Zandvoort PM, Jacobsen E, Bakker K (1998) An online
catalogue of AFLP markers covering the potato genome.
Molecular Breeding 4:73-77.

Sarri V, Baldoni L, Porceddu A, Cultrera NGM, Contento
A, Frediani M, Belaj A, Trujillo I, Cionini PG (2006)
Microsatellite  markers are  powerful tools for
discriminating among olive cultivars and assigning them to
defined populations. Genome 49:1606-1615.

Seifi E (2008) Self-Incompatibility of olive. Discipline of
wine and horticulture school of agriculture, food, and wine
faculty of science, University of Adelaide, Australia.

Terral JF, Alonso N, Capdevila RB, Chatti N, Fabre L,
Fiorentino G, Marinval P, Perez Jorda G, Pradat B, Rovira
N, Alibert P (2004) Historical biogeography of olive
domestication (Olea europaea L.) as revealed by
geometrical morphometry applied to biological and
archaeological material. Journal of Biogeography 31:63-
17.

Zeinalabedini M, Zeinaloo A, Jamali SH, Potki P, Khayam
Nekouei M, Kavand A, Ahmadi K, Abdi S, Shamskia F,
Khoshkam S, Tahernejad Z, Akbar Loni A (2016)
Application of microsatellite markers for identification and
registration of olive cultivars. Journal of Plant Production
Research 23:1-21.

Zohary D (1994) The wild genetic resources of the
cultivated olive. Acta Horticulturae 356: 62-65.


https://dor.isc.ac/dor/20.1001.1.20084439.1397.13.4.3.6
http://mg.genetics.ir/article-1-83-fa.html
http://www.tcpdf.org

