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ab/ s 85 s b/ 85 s
Genotype/rootstock Code Genotype/rootstock Code
Golab (Dr Esmaili) helaad S5 0M8 16 MMy rootstock MMigs 4 1
Golab (Damavand) Lsles S 17 My rootstock Mo 4b 2
Golab (paize) ol NS 18 MM111 rooztock MM 44 3
Golab (kohanz) S N 19 Bg rootstock By 44 4
Golab (sahne) des S 20 Asian golden bl S 5
Golab (Isfahan) Olgaol LS 21 Canadian golden ARy 6
Azayesh rootstock ShlsT 4l 22 Golden delicious Sads ouls 7
Malayer 4 4 23 Shemirani Sl Sl s 8
’ (tabestane)
Malayer 6 6 .5 24 Shemirani e 9
Malayer 7 7 S 25 Lobnani Sl b 10
(tabestane)
Malayer 8 8 o 26 Damavand B1 B1 4sbes 11
Malayer 9 9 27 Damavand B2 B2 ke 12
Shafiabadi (chalus) sl ssll i 28 Damavand B3 B3 ke 13
Shafiabadi &BM@U@M 29 Golab (nemati) s NS 14
(yaghmarkhan) Golab (rasmi) sy DS 15

Table 1. Apple genotypes and rootstocks used in this study.
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Sl Sl g T sl PIC
Marker Primer sequence (5'-3') No of alleles
FL.. CGGCCATCGATTATCTTACTCT 9 0.757
05G8 R: RGGATCAATGCACTGAAATAAACG
02B1 F: CCGTGATGACAAAGTGCATGA 14 0.865
R: ATGAGTTTGATGCCCTTGGA
F: CAAGGAAATCATCAAAGATTCAA 10 0.845
CHO2B10  R:CAAGTGGCTTCGGATAGTTG
F: AACCAGATTTGCTTGCCATC 8 0.765
CHO2D12 R: GCTGGTGGTAAACGTGGTG
F: GAAAGACTTGCAGTGGGAGC 11 0.785

CHO1HOl R:GGAGTGGGTTTGAGAAGGTT-
R: reverse, F: forward

Table 2- Number of amplified alleles and the polymorphism information content
(PIC) in each SSR locus.

RURE TSR PR ) ST 28 P TP R (o] o) IFSIRHER PR ES

Genotype 53

9 8 Olgiol DS Lsles LS Ll St Sl
Malayer9 Malayer8  Golab (Isfahan) Golab (damavand) Lobnani (tabestane) Marker
_ _ - - 156 CHO02B10

- - 298 - - 02B1
183 139 - 135 - CHO1HO01

Table 3- The size (bp) of specific alleles in different apple genotypes.
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e B 85 53 el sl 5 K s (DP) 592 50 sla g 65100 -4 g

Genotype s 55

5 gle [ g =z 5L 5 3L 5‘ | o
TS B S e A3
H obnani . .
(damavand) Golab (rasmi)  Damavand B1 (tabestane) Shemirani arak Marker
_ 134, 139 139, 159, 164 - - - 05G8
_ - - 133, 136, 136,169 CH02B10
132, 136 153, 159
156, 169
_ - 183, 186, 207 - - - CH02D12
_ 260, 250 - - - - 02B1
135, 132 - - - - - CHO1HO01
e ngr:fi;;dﬁu 0 8 0.5k :I:f
Golab (paize) (chalus) Malayer9 Malayer8 Malayer6 (sahne)
- 139, 164 136, 164 133, 146, 139 - 133, 136 05G8
_ - - 135, 145 132 - CHO02B10
244,153, 132,135 - - - - - 02B1
_ 142,183 139 - - CHO1HO01

Table 4- The banding size in specific banding patterns of

genotypes.

i B b b 3 polaisl gl PT(PD) o311 -5 J g

different apple

Rootstock «\ Sl

Azayesh 50 By MM, Mo MM o6 Marker
182 177 - - - 05G8

139 - - 136 132 CHO02B10

- 198 - 200, 207 - CH02D12

- - - 212 ~ 02B1

123 - 107, 405 - - CHO1HO1

Table 5- The size (bp) of specific alleles in different apple rootstocks.
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Figure 1- Specific alleles in CHO1HO1 locus. The numbers correspond
to the genotype codes and the first left lane to the ladder.
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Figure 2- Specific alleles in CH02D12 locus. The numbers correspond
to the genotype codes and the first left lane to the ladder.
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Figure 3- Specific alleles of apple rootstocks in 05G8 (left) and CH02B10
(right) loci. The numbers correspond to the rootstock codes and the first
left lane to the ladder.
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Molecular identification of apple cultivars/rootstocks using SSR markers

Gahromee Shirazee R.}, Keshavarzi M.*?, Naghavee M.R.?, Damyar S.?, Zahravee
M.?

! Research and Science Branch, Islamic Azad Univ, Tehran
2 Seed and Plant Improvement Instituter, Karaj
3 College of Agriculture, Tehran Univ.

Abstract

Identification of plant cultivars and rootstocks, requires accurate and
reproducible methods which not affected by environmental conditions. In this
research, efficacy of SSR markers in identification of some apple genotypes and
rootstocks was studied. For this purpose, 5 pairs of SSR markers were applied for
identification of 24 and 5 Iranian and foreign apple genotypes and rootstocks,
respectively. According to the results, 52 polymorphic alleles were proliferated in 5
microsatellite loci (mean 10.4 alleles per locus) and polymorphism information
content (PIC) was 80%. The markers produced specific DNA bands in "Lobnani
(tabestane)", "Golab (Damavand)”, "Golab (Isfahan)"”, "Malyer 8" and "Malayer 9"
genotypes and specific band patterns in "Bahare arak”, "Shemirani”, "Lobnani
(tabestane) ", "Damavand B1", "Golabn (rasmi) ", "Golab (damavnd) ", "Golab
(sahne) ", "Malayer 8", "Malayer 6", "Malayer 9", "Shafiabadi (chalus) and "Golab
(paize) ". In rootstocks, 12 specific and reproducible alleles were identified. The
results indicate the high efficacy of SSR markers for apple cultivar and rootstock
identification.

Keywords: Apple, cultivar, identification, microsatellite marker, rootstock.
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