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Table 1. Quince (Cydonia oblonga Mill.) cultivars and genotypes and the related species

used in this research for evaluation of genetic relationship by simple sequence repeats

(SSR) markers

oot N g P RE oled N P NE

No. Genotypecode  Cultivar name Origin No. Genotypecode  Cultivar name Origin
1 ARD1 Iran (Ardebil) 33 ET1 - Iran (Isfahan)
2 ARD2 Iran (Ardebil) 34 KvVD1 Viduja (Released) Iran (Isfahan)
3 ARD3 Iran (Ardebil) 35 KvD2 - Iran (Isfahan)
4  ARD4 Iran (Ardebil) 36 KvD3 Isfahan (Isfahan)  Iran (Isfahan)
5 ARD5 Iran (Ardebil) 37  KVD4 - Iran (Isfahan)
6 ARD6 Iran (Ardebil) 38 PH2 Behta (Released)  Iran (Isfahan)
7 ARD7 Iran (Ardebil) 39 PK2 - Iran (Isfahan)
8  Givi Kowsar Givi Kowsar Iran (Ardebil) 40 KMl - Iran (Isfahan)
9  Amroudi Kowsar Amrodi Kowsar Iran (Ardebil) 41 Svsi Iran (Isfahan)

10  Sibi Kowsar Sibi Kowsar Iran (Ardebil) 42 SVS2 - Iran (Isfahan)

11 Shirin Shirin Iran (Ardebil) 43  SHA1 - Iran (Isfahan)

12 OM1 Iran (West Azarbaijan) 44  Torsh Isfahan Torsh Isfahan Iran (Isfahan)

13 UT1 Iran (Guilan) 45  Shamslsfahan  Shams Isfahan Iran (Isfahan)

14 AS1 Iran (Guilan) 46  Chimeh Kashan  Chimeh Kashan  Iran (Isfahan)

15 AS2 Iran (Guilan) 47 Quince A* Quince A* France

16 ASM1 Iran (Guilan) 48  Quince C* Quince C* England

17 ASM2 Iran (Guilan) 49  Rajabli Rajabli 1 R. Azerbaijan

18 ASM3 Iran (Guilan) 50 Damak Darnak R. Azerbaijan

19 ASP1 Iran (Guilan) 51  Besh Oldoz Besh Oldoz R. Azerbaijan

20 ASP2 Iran (Guilan) 52  Bardak Bardak Turkey

21 Moghavem 1 Moghavem 1 Iran (Khorasan Razavi) 53  Torsh Azarbaijan Torsh Azarbaijan  Iran (Ardebil)

22 Moghavem 2 Moghavem 2 Iran (Khorasan Razavi) 54  Haj Agha Kishi  Haj Agha Kishi  Iran (Ardebil)

23 Sahel Borj Sahel Borj Moghavem Iran (Khorasan Razavi) 55  Quince A Quince A France

24 Khosro Khosro Iran (Khorasan Razavi) 56  Quince B Quince B England

25 Dizbad Dizbad Iran (Khorasan Razavi) 57  Quince C Quince C England

26  Gardandar Gardandar Iran (Khorasan Razavi) 58  Quince PQBA29 Quince PQBA29 France

27  Isfahan Oghaf Isfahan Oghaf Iran (Khorasan Razavi) 59  Quince Adams  Quince Adams Belgium

28 LAl Iran (Tehran) 60  Japanese Quince White Blooms Japan

29 LA3 Iran (Tehran) 61  Japanese Quince Red Blooms Japan

30 NB2 Iran (Isfahan) 62  Chinese Quince  Chinese Quince  China

31 NB3 Iran (Isfahan) 63 Cratagus Cratagus Iran (Isfahan)

32 NB4 Iran (Isfahan)

Cydonia 8 4 lae 08 ) (glo (s ¢ olitialS I 51003 8 515 amglin 350 5 45 Olgiool 4 St 3 0 5onSIS 1l sl (slawl #
Pseudocydonia sinensis « ;i > « < Chaenomeles japonica f. alba (Nakai) Ohwi <& ;i .15 « s oblonga Mill.
sl Crataegus atrosanguinea « £ 51 ¢S, 5 (Thouin) C. K. Schneid.
* Asterisked rootstocks have been collected from quince collection of Isfahan. Rows 1-59 belong to Cydonia
oblonga Mill., Japanese quinces belong to Chaenomeles japonica f. alba (Nakai) Ohwi, Chines quince belongs
to Pseudocydonia sinensis (Thouin) C. K. Schneid. and Hawthorn belongs to Crataegus atrosanguinea species.
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Table 2. Name and nucleotide sequence of the apple and pear SSR primer sets used in this study

(:l;::}l.u 4 53) Jlail sles
Annealing

Sequences (5°-3") s Ji5 temperature (°C) Refecr;nce

ol ST Group I: Apple species derived SSR primers ..+ 8 5143 § ,SSR £5T:J5l65 8

No.  Primer Reverse primers 52 sl 55T Forward primers ot sls 55T

1 CHO1f02 ACCACATTAGAGCAGTTGAGG CTGGTTTGTTTTCCTCCAGC 54 Gianfranceschi et al., 1998

2 ch0lh01 GAAAGACTTGCAGTGGGAGC GGAGTGGGTTTGAGAAGGTT 60 Gianfranceschi et al., 1998

3 CHO1h10 GCAAAGATAGGTAGATATATGCCA AGGAGGGATTGTTTGTGCAC 58 Gianfranceschi et al., 1998

4 CHO02b10 AAGGAAATCATCAAAGATTCAAG CAAGTGGCTTCGGATAGTTG 54 Libhard et al., 2002

5 CHO02c02a CTTCAAGTTCAGCATCAAGACAA  TAGGGCACACTTGCTGGTC 56 Libhard et al., 2002

6 CHO02C09 TTATGTACCAACTTTGCTAACCTC  AGAAGCAGCAGAGGAGGATG 62 Libhard et al., 2002

7 CH02d08 TCCAAAATGGCGTACCTCTC GCAGACACTCACTCACTATCTCTC 50 Libhard et al., 2002

8 CHO2hlla CGTGGCATGCCTATCATTTG CTGTTTGAACCGCTTCCTTC 62 Libhard et al., 2002

Group |I: Pear species derived SSR primers 8 4 £ 51«3 § ,SSR $5kT:p5305 8 e
Reverse primers ek ST Forward primers ke sl ST -

9 CHO03g06 ATCCCACAGCTTCTGTTTTTG TCACAGAGAATCACAAGGTGGA 56 Libhard et al., 2002
10 CHO03g07 AATAAGCATTCAAAGCAATCCG TTTTTCCAAATCGAGTTTCGTT 60 Libhard et al., 2002
11 CHO4al2 CAGCCTGCAACTGCACTTAT ATCCATGGTCCCATAAACCA 50 Gianfranceschi et al., 1998
12 CH04e03 TTGAAGATGTTTGGCTGTGC TGCATGTCTGTCTCCTCCAT 56 Libhard et al., 2002
13 CH05d04 ACTTGTGAGCCGTGAGAGGT TCCGAAGGTATGCTTCGATT 52 Guilford et al., 1997
14 CHO05d11 CACAACCTGATATCCGGGAC GAGAAGGTCGTACATTCCTCAA 60 Libhard et al., 2002
15 NHO030a GCAACAGATAGGAGCAAAGAGGC CCAAAGTTCAACACAGATCAAGAG 56 ‘Yamamoto et al., 2002a and b
16 NHO007b TACCTTGATGGGAACTGAAC AATAGTAGATTGCAATTACTC 58 ‘Yamamoto et al. 2002a and b
17 NB015a TTGTGCCCTTTTTCCTACC CTTTGATGTTACCCCTTGCTG 62 Yamamoto et al., 2002a and b
18 NHO1lb GGTTCACATAGAGAGAGAGAG TTTGCCGTTGGACCGAGC 58 Yamamoto et al., 2002a and b
19 NHO029a GAAGAAAACCAGAGCAGGGCA CCTCCCGTCTCCCACCATCTTAG 58 Yamamoto et al., 2002a and b
20 BGT23b CACATTCAAAGATTAAGAT ACTCAGCCTTTTTTTCCCAC 50 ‘Yamamoto et al., 2002a and b
21 GD142  GGCACCCAAGCCCCTAA GGAACCTACGACAGCAAAGTTACA 56 ‘Yamamoto et al., 2002a and b
22 GD147  TCCCGCCATTTCTCTGC GTTTAAACCGCTGCTGCTGAAC 60 ‘Yamamoto et al., 2002a and b
23 GD9%6 CGGCGGAAAGCAATCACCT GCCAGCCCTCTATGGTTCCAGA 60 Yamamoto et al., 2002a and b
24 KAl4 TCATTGTAGCATTTTTATITTT ATGGCAAGGGAGATTATTAG 55 ‘Yamamoto et al., 2002a and b
25 KA16 GCCAGCGAACTCAAATCT AACGAGAACGACGAGCG 50 Yamamoto et al., 2002a and b

26

KU10 AGTATGTGACCACCCCGATGTT AGAGTCGGTTGGGAAATGATTG 54 ‘Yamamoto et al., 2002a and b
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Table 3. Comparison of the parameters resulted from amplification of SSR alleles by

primers used on quince cultivars and genotypes

(BP) WT o315 03 9u4es

oled ST P sl Allele size range Major allele frequency
No. Primer No. of allele (bp) (MAF) He Ho Fis PIC
Group |: Apple species derived SSR Markers ... s& 51«3 £, SSR s Kilis :dsl o5 £
1 CHO01f02 6 210-245 0.317 0.350 0.333 0572 0.735
2 CHo01h01 3 110-150 0.769 0.200 0.190 0.504 0.346
3 CHO01h10 4 110-160 0.658 0.350  0.333 0.370 0.486
4 CHO02b10 6 110-180 0.436 0.873  0.777 -0.152 0.612
5 CHO02c02a 3 150-180 0.936 0.033 0.031 0.742 0.118
6 CHO02d08 3 180-250 0.936 0.0 0.0 1.000 0.116
7 CHO2hlla 4 170-230 0.865 0.050  0.047 0.808 0.233
8 CHO03g06 2 130-190 0.968 0.0 0.0 1.000 0.059
9 CHO03g07 3 150-240 0.952 0.0 0.0 1.000 0.090
10 CHo04al2 4 180-210 0.460 0.267 0.317 0.474 0514
11 CHO04e03 6 160-230 0.460 0.800 0.825 -0.186 0.645
12 CHO05d04 6 200-270 0.468 0550 0.571 0.013 0.483
13 CHO05d11 4 190-230 0.666 0.300 0.317 0.347 0.414
Group I1: Pear species derived SSR Markers o8 &£ 51«35 ,SSR oo Klisipgs 05 5

15 NHO030a 5 205-250 0.864 0.033  0.033 0.863 0.232
16 NHO007b 6 150-180 0.652 0.067  0.067 0.866 0.435
17 NBO015a 5 170-195 0.559 0.383  0.389 0.348 0.530
18 NHO011b 5 250-280 0.355 0.317 0.305 0.595 0.702
19 NHO029a 5 80-180 0.898 0.133  0.135 0.296 0.186
20 BGT23b 4 250-300 0.952 0.050  0.047 0.490 0.091
21 GD142 4 110-200 0.436 0.250  0.269 0.597 0.599
22 GD147 6 110-155 0.531 0.733  0.746 -0.243  0.526
23 GD96 5 170-200 0.492 0.150 0.206 0.695 0.622
24 KA14 6 160-190 0.349 0.017 0.015 0978 0.674
25 KA16 6 110-150 0.460 1.000 0.968 -0.645 0.500
26 KU10 3 250-310 0.968 0.033  0.031 0.493 0.0610

He: Expected heterzygosity
Ho: Observed heterzygosity
Fis: Inbreeding coefficient

PIC: Polymorphic information content
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Fig. 1. Gel banding pattern of DNA amplification on quince genotypes by using

CHO05d11, SSR primers with four alleles in SSR locus. Chinese quince (Pseudocydonia

sinensis) has specific allele in this locus.
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Fig. 5. Fruit form in quince cultivars and genotypes in two different evolutionary routs
including the first group (top row): cultivars or genotypes originated from the center of
origin to the path of the central area and Khorasan Razavi of Iran; The second group
(bottom row): cultivars and genotypes originated from the center of origin to the
northwestern route of Iran, Turkey and Europe. Most cultivars and genotypes originated in
Isfahan or Khorasan Razavi have round fruits, astringent taste and firm to almost firm in
texture. In contrast, in the second group, the elongated pyriform of the fruit is more
common and the fruit lacks astringency, the texture of the fruit is soft and juicy, and to some
extent the taste of the fruit is acidic
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