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soladl s G648 o atld 55y o
(Bell, 1990) .iL . P. pyrifolia at.s -l
R N NP UTR T LI Ly SRR
Sl gat Al e 5 epe b dile oS
035 ol Bl ge 0 AL e s
sla wls 407 L& 45 AL e P. communis
sphe Jols L s 3 s s O
(Atar, 2001)
ool ey gl Camex 35S
(S35 0k CES Dl gla 65 53 o past
ERN L B NS Pt ST N & ~BNCLTRR TR
65 o oS plite Sl pat 35 daeiS
e TG S s W s s
L s sl S5 s bl el 5 s
S Laeea Jolse (sl 0l soly Ols s
Ll Kie 1 b M gus s
Slos sax 4 S (lketani et al., 1998)
53 eolisnl Gl s a5 (S50
o S (S5 g o Sl e P
Codgdeee s a4 Js ol sy Pyrus
el mlisnl 5 S sl Sl
Sy 2B by e b O Bl gy anas
sl sladle 5y S ees a4 Bl e s S
e Sl Sk S eslizud
g OIS LB s w8 Sl Slasi
25 S L e
Yamamoto et al., 2001 a,b; Wiinsch & )

SIS S5 ¢55 s > (Hormaza, 2007

sl )
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W5 sle 05 ol ol glanes 5 ol
3k O ss a5 s Sl 035508
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O e 4 Sas &S Gur s wlem Olge
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T DL I " RV IPYENS AP P ARG
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i GlwasS bl 5 Ll sl os 4yl
Bl 5 b 6l 655 o s 2 i S
(Bell, 1990) Lijls L3 s sime Ljur ao
WL pladg shos Pyrus slas S wes U &
OF Js 5 does (2N=YE) o550y S i
sl o Sl alS sk 4 &S
e C U VR e
(Bell & Hought, 1986)
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! Self-Incompatible
2 Oriental pear
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33 (Reddy et aI 2002) Col 0l uw‘;
Poncirus trifoliata =N po5 S
as<ie RAPD 3 RFLP & ¢ ISSR s 50
5 <waS Eleusing i s e 5 LS
RFLP 4 ISSR | sdsl ey (gla o3l aS
Reddy et al., ) —ils c.>=>,l RAPD
(2002
L.y Eucalyptus grandis r‘%‘ bl
Ol sy S KLl oS sls 0LaS ISSR
Sl Bl b gl s gl
ISSR Sl 1,8 (Mezzena et al., 2001)
Jianming et al.,) o e S S8
s (Goulao & Oliveira, 2001) ... { 2006
Bitter

(Momordica charantia) gourd

el el o3l LA 50 (Singh et al., 2007)
SIS Sy T LS ey
osls OLES rl;.a\ cilies oLl s bl
YW cwiS U DNA o 5L SSS ol &5 us
AFLP 5 ol @L”J Loawslas 53 5 3,0

.(Arnaud et al., 2000)

Pyrus sls 4,5 55 ISSR Ui 5l eslixal
GL’(J_}‘ ASdcj}U &J“_)J RSV IS WA L),L_)bfv.b
P. sl slubi ;5 ISSR 5 AFLP RAPD
st e arls s el eslinal COMMUNiS
(Y/*1) RAPD I VL L= (WAY) ISSR s
s a0l s 03, sler 5 e 5 0
.(Monte-Corro et al., 2002) 5 S gy axws

2 Index Value

JianXin et ) RAPD L;Laa;vlw ey UL @
al., 2004; Sharifani & Jackson, 2000; Ye et
«al, 1996 ;Wang & Dolatowski et al 2004.

SSR (Monta—Corvo et al., 2000) AFLP

2007; Ghosh et al., 2006; )

2006; Bassil,
2005 & 2004

Inoue et al.,

Fernandez-Fernandez et al.,
Monte-Corro ) ISSR (et al,.

-4 S |3 eslizul 5,40 (et al., 2002 &2001
Sl ) eslizad s LSl Ol s Ll
SSSS pde ae s s ptr 4 ISSR
A5 5l ks Sledbl 4 SSR dl , ISSR
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Js e 4 gl s s
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KL YTV el iy 8w byl S8
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slebs gl 2= s (Corro et al., 2001)
oslizal ISSR S5l V1 5l Ll DS e
sysm sl oS s Jol anlad Jler 5 Jer A2
Rl @l S e M s Sl s ) R
L awglie 3 ISSR SLis ols Olas G
LS o sl VL JSiusr RAPD Sl
.(Wang & Shih 2004)
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Table 1- Pear varieties used in study (Khuj katesar, KoliKhuj, Khuj mordab anzali and

Khuj labtorsh accessions are Wild genotypes and other cultivars are commercial).

855 T Lad yai IS Sl b gl Y
species source  cod English name Farsi name Row
Pyrus communis sl B Anj Anjou gl 1
P. communis Okl Wil Williams lbs 2
P. communis a.l b Doy Doyenneducomice e S 95 (93 3
P. communis 1L Har Harrow Sweet S il A 4
P. communis oSl Con Conference oS 5
P. communis w3 Duc Duchesse 33 6
P. communis 4l 3 Lie Lies Bonne R 7
P. communis s,y Aba Abate Fetel J el 8
P. communis Al b Pal Palestine o dd 9
P. communis oSl Red Red Bartlett <L, 10
P. communis 4l 3 Pas Pass Crassane ol S Wb 11
P. pyrifolia o5 S10 SK10 - 12
P. pyrifolia o5 813 SK13 - 13
P. communis ozl Kkat Khuj katesar o 4S T 14
P. communis ozl Kmor Khuj mordab anzali ~ J5l <o+ =5 15
P. communis ol sl KolK KoliKhuj T S5 16
- ol Seb Sebri S 17
P. communis ol Shah Shah miveh 0 gp ol 18
P. communis ol»l Klab Khuj labtorsh oS st 19
P. communis ol xl Dom Dom Kaj S ed Yo
P. communis ol Dar Daregazi SR o AN
P. communis ozl Moh Mohammad Ali e Les YY
P. communis olzl Sar Sardroudi S335% A\
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Table 2- ISSR primers used in study.

LGRS 55 sk eslizul ISSR du;,w Y J‘g.b-

(0C) Jlasl sles ijl.éT S Ny
Annealing temp. Primer sequence (5’-3") Row
50 (AC)8YG 1
50 (GA)8YC 2
55 BDB(CAC)5 3
51 HVH(TGT)5 4
49 VBV(AC)7 5
50 (AGTG)4 6
54 (CA8BGT 7
53 (AC)BYT 8
54 (AC)8YA 9
54 (GT)8YC 10
52 (GT)8C 11
49 (GATA)5 12
49 (TCT)6 13
54 HBH(CT)7 14
54 (TC)8RG 15
Y=TLC D=ALGLT H=ALCLT
R=ALG B=GLCLT V=ALCLG

A A SO sl Dol S
G’._;Q,\_Ast_g:\)_fdﬁl_w a3 VY s ol
A (G el cagds
s L PCR J pzmes 51 2y Sen 0l
S e bglsee F S ,L L 51 2l S Y
Y ST U5 Sole s 0T 51 s S
N e dr s5L=) TBE 3L 5o s
e 93 5 S el Ve Je 8 (w5
S L (el Szl 5l (63 5kl Y 5
CS ) 0 ealul Slis 1y S aw A
eSS S SO Olge 4 5o (Fermentas
a5 S Gy edkd iSO DNA Soladas o510

* Loading buffer

'Y

e e, kd G 05 S wlsl 5l

s 52 Lna s pod pn sy o ol
Maste  cycler-gradient) JGL g 5
Sl (’l’-'j Ol ;3«5 a5 1 5 (Eppendorf
Lile i uly a2 G s se « PCR
s 53 Do 43S Bl a3 A8 3 4l
48 s a5l (ilw Sl ol 4 o YT
Jlasl e SB Yy Cue an sl S Sluas s
s 4 sles 53 DNA i, o 'la S5k
54t 10 Sue an (Y o) S5LT s ol
Sl s VY sles 53 DNA T Sladss G

! Denaturing
Annealing
¥ Extension
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55 Azl as, LIS 4 ISSR ST es it
Leilge s 4 0l addllas IS 05, YF des
YOV IS L3 il andls asis W6 S
VY o ol Lo s AV &S s edalie 1L
RS UNJN TEE S T INN T PR AR C tE R v
B O P U P W P o PP P IO
Yo adlae ;s (VO/) AFLP 5 (VE7/) RAPD
(Monta—Corvo et al., 2000) s, S 3,
Sk ISSR S s e B 4 o
ohe 4 S e sl SSLES 3 ol 51 5L
L oSS s b ol IS
Ll o DU 58

¥ dsde L3 Sl e ledel s 4 s
SIS wer glall sluws ol sl 4o
JSads LYY B (GATAB KL s &b
e HBH(CT)7 5 (AC)BYA s SiLis s
Sl odddd 5 G W1 lav e 5 5 cpl 4 3y
o3sdoes Dy Kok LL VY ST s
S b Vi BT sleal iS5 Oladad
(CA)BGT ;5 (GA)BYC 3Ll 55 2 (o,
ol 0303 GLES Y 5 b S 5s Jle Ol g

s

0 0 0 0 0 0 0 0 0 0 0 0 0 38
(\Y’Qi \.@J N ooyl Ve .5) 4y 9lES 5 SN oes
)& J PELINCBPR] [CB) 3= 8
B 0 0 0 0 0 0 0 0 0 0 0 S 0 0

ARA

s S s SUAY 5L L cslu A S
(+/o mg/L) ' iy el Ry e Syl
A eslaal

B &—i slel L el Ly r.)& L S 4> 9
vf&Qo:\:.uumimv})ﬁ&\ﬁju
Coale s s s 8 asas; 4 sue Lol
V.Pc-2.02e 15l ¢ 5 5HISSR sls SLis LI
oaleul ‘}-igz-')”j—lt:ﬁ Sy v.w) LS‘,J" NTSYS
beSis s L enls ool g as o s S
L e A plomil 42 50 4 ot S s e
Sledbl gl e alyl 5l 580 or ool b ealinad
= PIC slie 0 4l (PIC) Ui
A3 S arwlows PIC = 13 Pyj 2 alal, assly
pij ol ,»> «5 (Roldan-Ruize et al., 2000)
N Gl aS cli Klis gl j oS Jlsl
Jle 053l 5 awlons b S Sivan
b ool pl S0 5 alis gl 5L
rl_>u\ osls L;.:UQ_: 9 w‘.ﬁ cJ)lSle- 4.:[..:..: L.,\.'?‘J«ﬁ
'o‘jj_fﬂ QJ_AT Cawd r‘ij)"UJ CA.iLe_;)J S
OH50 3 o=l G bl s dsed sy
i 4. (UPGMA) " - Sl JLas!

! Ethidium bromide

2 Polymorphic Information Content (PIC)

® Unweighted Pair Group Method with Arithmetic
Mean (UPGMA)
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Table 3- The name of ISSR primers used in study.

Ol glgme Gyge L sbdil doys Kade sl sl slail slaw Skl Y
Preyue Percent of Numberof sl salie primer Row
polymorphism band polymorphism band

PIC Number of bands

0.22 88.88 8 9 (AGTG)4 1
0.18 71.45 5 7 (GATA)S 2
0.37 80 8 10 (TCT)6 3
0.39 75 15 20 (AC)8YG 4
0.30 91.66 11 12 (GA)8YC 5
0.30 93.78 15 16 (CA)BGT 6
0.26 85.71 18 21 (AC)BYT 7
0.45 84 21 25 (AC)8YA 8
0.28 86.66 13 15 (GT)8YC 9
0.29 77.77 14 18 (GT)8C 10
0.28 66.66 10 15 (TC)BRG 11
0.39 85.71 18 21 BDB(CAC)5 12
0.38 94.44 17 18 HVH(TGT)S 13
0.39 67.82 19 22 VBV(AC)7 14
0.43 75 21 28 HBH(CT)7 15

81.6 14.2 17.13 mean
213 257 total

(BRI BN

Y Y YR A FY AU AT IR AR AA AR Y Y Y YT

-
e

1

- .

Hf--:Eu

-

50,871 J35) oIS il el 555 (CAIBGT 511 25 51 ool ISSR il 6,831 -Y IS

(b p sl (5l K ho s 53

Figure 1- ISSR band- pattern of pear genotypes analyzed with the (CA)8GT marker
(Ethidium bromide-stained 2% agarose gel).
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5,81 d5) oW il o5, 53, (GA)BYC F511 25 51 fol> ISSR (sl (5,801 Y I

258 Ol S A wcliba -V a1 (J -0 SKL0=8 (o L T (s Y (i aS=) A0 gsb i o3l Sles M
TGS 0 e WV B e\ (edemne V0 (3550, V E uands Y g sl oY ¢ SKL3-1Y iV v (e S5

C}?LQJS_YY ‘f,m:S C}?—YY 0 ga0 oli-Y) ‘U"’JS ;,J Cj;-—\" ‘L;f" g_)‘.}/.a
Figure 1- ISSR band- pattern of pear genotypes analyzed with the (GA)8YC marker

(Ethidium bromide-stained 2% agarose gel).
M: 100 bp DNA Ladder. 1—Conference, 2- Duchesse, 3- Lies Bonne, 4- SK10-4, 5- Abate Fetel, 6- Bartlett,7-
Red Bartlett, 8- Pass Crassane, 9- Doyenneducomice, 10- Anjou, 11- SK13, 12- Harrow Sweet, 13- Palestine,
14- Sardrood, 15- Mohammad Ali, 16- Daregazi, 17- Sebri, 18- Dom Kaj, 19- Khuj mordab anzali, 20- Khuj
labtorsh, 21- Shah miveh, 22- Khuj katesar, 23- KoliKhuj.

053 Jsb o b SISl 1oy s ged A g5 |
s> eSS SAS S o gl LS cnd 4
ISSR sla SiLis s Lol 5l eslizal 5 L5 0
Katti et ) ol bs U525 5 (65 51 5 Conl oS
S AR S adles s .(al., 2001
g ol el ISSRSGLES ) eslinad L S
3 LSS ol sl Sl &S s et
(S5 S sl sl SHLT Sl s 1S
5 Ml e el iS5 1S
Conl old 4oy mia Ll esland
S o sl anllae .(Monte-corvo et al., 2001)

oeep S el (Oryza sative) o=, s,

\Y¥

ISSR sls 3Ll das o Ol lalllas

CA.AC.TC.CT.GA.AG sl | S5 lls
S5 s s LSS ple S VLSS
ol Sk S 5l 5 3
53 el G 4 = (Reddy et al., 2002)

M.ﬁda

a0l Cblls 4Bl b e GedS 0l
s (AC)BYA (L ST s sb
A JSads LU VY W5 L HBH(CT)?
Sl &S 55k Olea isls Ol 1y IS
15 5 65 Bl 5L Bl gls SHlel o,
(AGTG)4 , (GATA)5 (TCT)6 (s ls 5

(Dda Lo ge) S5 i sladily Ol (2 %8

Sl
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g 0 S gl ST Lo s 5SS
sl iy s b oolpalen, o gble lls o
Jsb b OV pame sbml i lol b
Jols a8 L SHLT Ll oV a3l 5 Syn
A a e caes Glolsales, o Gble
(Reddy et al., 2002) ..., .
el e S U e 5l alis e
DL Dels 35 55 sl LS oS b
S e 5 0sd e Soalld s L
bS5 s sl LSS sl oS e
odal Cows 4 aslis o o anls Sl O slie
o /00 3l Gaiss pl 53 ISSR gls LS
oo 55 e S U SKI3 5 (o5 epn ol
Dy e AL 5 L,
ST U= e e
S S Siaas o b 5l e g
Ol oy o i eslimal (F=2/AYE)

ol r\ﬁj,x,;j >3 UPGMA iy, ol
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Figure 3- Phenogram for the 23 genotypes of pear evaluated in this study, using the
UPGMA method and Dice Similarity Matrix between varieties. samples Code selected

according to Table 1-2.
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Determination of genetic diversity in pear genotypes using ISSR markers

Safarpoor Shorbakhlo M.*, Hosseini Monfared R.?, Paydar S.!, Sharifi M.*!

! Fars Agricultural and Natural Resources Research Center
?Graduated students Islamic Azad University, Arsenjan Branch

Abstract

Iran is known as one of the most important pear genetic resources because of being near to
the pear diversity centers and having more than 10 species of genus Pyrus. On the other hand,
Iran with acreage of 17,000 hectares, is one of the pear production centers .Despite its unique
geographical location, there is no sufficient genetic information among pear germplasm in Iran
and it is not clear what genetic relationship is between Iranian local genotypes and imported
genotypes. In this study, Inter Simple Sequence Repeat (ISSR) markers was used for clustering
of 10 Iranian Pear genotypes and positioning of their genetic variation among 13 imported
genotypes. Fifteen ISSR primers were screened that yielded a total of 257 amplified products, of
which 213 bands (81.6%) were polymorphic. Dendrogram of pear cultivars with ISSR banding
patterns was drawn with NTSYS V. Pc-2.02e software using Dice coefficient and UPGMA
(Unweighted Pair-Group Method Arithmetic Average), method .The 23 genotypes of pear were
clustered in to three groups. The first group includes Conference, Mohammad Ali, Sardroudi,
Bartlett, Red Bartlett, Harrow Sweet, Pass Crassane, Doyenneducomice, Anjou, Palestine,Lies
Bonne, Duchesse and Daregazi. Kolikhaj, Sebri, Khuj labtorsh, Dom kaj, Khuj Katesar, Khuj
Mordab Anzali and Shah Miveh belong to the second group. The third group includes SK10 and
SK13. Cultivars were classified according to the geographical origin and the figures belonging to
P. communis and P. pyrifolia, were completely separated. Iranian commercial cultivars
including: Dom kaj, Shah miveh, Sebri with different Khuj accessions were placed in a group,
that seems that thay have originated from different Khuj. While the three cultivars: Mohammad
Ali, Sard roudi and Daregazi revealed closer to the European figures and possibility they have
different origin than different Khuj And have a common ancestor with European figures. The
results of this study indicate that ISSR markers have higher level of discrimination in evaluating
genetic diversity and fingerprinting of pear genotypes.
Keywords: Genetic diversity, ISSR markers, Pear.
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