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Table 1. Name and fruit characteristics of the studied genotypes.
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Table 2. Characteristics of 20 SSR primers used in this study.
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Primer Sequence &3 Origin Annealing IS Reference
LG temperature z€
(bp)
AMPA12IF  TGGTGTGGTGTTTGTTTTGAAG Peach 57 11325; ©)
AMPA121IR  ACCAACTCCATCCACATTTCTC
aprigms18F TCTGAGTTCAGTGGGTAGCA Peach 58 210 ©
aprigms18R ACAGAATGTGCGTTGCTTTA
BPPCTO10F AAAGCACAGCCCATAATGC Peach 57 131 27)
BPPCTOI0R  GTACTGTTACTGCTGGGAATGC
BPPCTO22F TTGCGTCTCGCAGGTTATA Pexch 57 132 @7)
BPPCTO22R CTACCCCTGCCACAAGCT
BPPCTO24F GAGGAATGTGCCTCTTCTGG Pexch 58 9% @7)
BPPCTO24R CTCCCGTACGCGTTTACC
BPPCTO36F  AAGCAAAGTCCATAAAAACGC Pexch 57 253 @7)
BPPCTO36R GGACGAAGACGCTCCATT
CPPCTO16F AATTCCCTATGGAAATTAGA Peach 50 191 3)
CPPCTO16R CGCATATTATAGGTAGGAAA
CPPCTO17F  TGACATGCATGCACTAAACAA Peach 60 177 3)
CPPCTO17R  TGCAAATGCAATTTCATAAAGG
M1aF CACGAGGCGCCATTTCTACG Peach 55 80 3)
M1aR GTACGACGGGTTTTGGCTCA
UDP96-018F TTCTAATCTGGGCTATGGCG Pexch 58 ey ©)
UDP96-018R  GAAGTTCACATTTACGACAGGG @7)
UDP96-019F  TTGGTCATGAGCTAAGAAAACA Pexch 58 o (11)
UDP96-019R  TAGTGGCACAGAGCAACACC 27)
UDP97-401F  TAAGAGGATCATTTTTGCCTTG Pech 57 o (1)
UDP97-401R CCCTGGAGGACTGAGGGT (11)
UDP97-402F  TCCCATAACCAAAAAAAACACC Peach 58 11?;1‘(‘5'
UDP97-402R TGGAGAAGGGTGGGTACTTG (11)
UDP98-025F  GGGAGGTTACTATGCCATGAAG Pexch 57 o ©)
UDP98-025R  CGCAGACATGTAGTAGGACCTC ©)
UDP98-406F TCGGAAACTGGTAGTATGAACAGA Pexh 58 1102% @
UDP98-406R ATGGGTCGTATGCACAGT
UDP98-408F ACAGGCTTGTTGAGCATGTG Pexch 58 11%2; ©)
UDP98-408R CCCTCGTGGGAAAATTTGA
UDP98-409F  GCTGATGGGTTTTATGGTTTTC Pexch 57 129 (11)
UDP98-400R  CGGACTCTTATCCTCTATCAACA )
UDP98-410F  AATTTACCTATCAGCCTCAAA Pexch 57 146 (11)
UDP98-410R TTTATGCAGTTTACAGACCG )
UDP98-412F AGGGAAAGTTTCTGCTGCAC Pexch 57 prs ©)
UDP98-412R  GCTGAAGACGACGATGATGA
UDPY8-414F  AAAAGGCACGACGTTGAAGA Peach 59 112;_)97 ©)
UDP98-414R TTCAGATTGGGAATTTGCAG
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Table 3. Minimum, maximum and average value of measured traits.

-Ll;ral,tf Minimum Maximum Mean
S0 P Gt oSibee
N 20.25 80.57 52.51+7.04
Firmness (N)
s slassls
ot sale slaes 9.78 14,53 12.17+1.44
TSS (Brix)
Caal
T 3.57 5.02 4.02+0.38
pH
s el g
3 11.00 5.43+3.18
VC (mg* 100gr)
Kl
" 0.14 0.7 0.37+0.14
TA
w:w_ &JJ_ 55.24 311.33 154.5+15.82
Fruit weight (gr)
oo SRS/ s 05 1.06 0.84+0.2
Height/ Dimeter
J{d 48.71 86.62 70.13+9.42
Dimeter (mm)
& 90 ﬁm‘ﬂ
i 35.42 83.65 58.1+13.69
Height (mm)
S 022 18.01 80.85 39.46+16.31
TSSITA
€ als 3 aas < e
(US L O axe 50 (S 0o 74 195 142.62+3.21

Ripening time (DAFB)
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Table 4. Means comparison of studied traits.

OLlKas 5 pllue

aud Soslal gla, S35 Sl sladewlio —F Jgua
soSeslul sla S5 5 :S5he slad 992

sl
s clasole .. o L [S) o)
s sl ol < W e el C JS Gyl eselds sk o S,
Row Local name Code Firmness Jols PH Vitamin C TA Fruit oo b5 (S eni
TSS Weight HD TsyTa  iPenng
me
1 i) oo son R1 44h 13.83ab 49ab  467cd 0.19r 15629de  05lc 73.74b 158 cd
Anjiri Zaferani Dirras
2 2bioas R2 58e 997de  373cd 4cd 0.38 hij 18867cd 0952 26.111 155 cd
Gajerganatl
3 Shobiosasl g 68.1bc 1453a 465D 9b 0214 145,68 ef 054¢ 69.93 be 169 ¢
Anjiri Zaferani Palangi
4 ‘”;I‘O‘;’“ R4 60 de 1358 ab 39¢ 4cd 0.36 kim 293 ab 097a 37.52f 162¢
his (Slhie gl .
5 o RS 65.5d 12.32 be 387¢c 95b 053e 140.43 fg 0.54c 23.27] 175 be
6 i“:z‘;‘l“ R11 28.25| 1323ab  357cd  65c 0.56 cd 14534 ¢f 1.03a 2351 149 de
7 oo sl RI3  66.67cd 10.17d 385¢ 4cd 0.54 de 201 be 092b 18.731 174 be
Javadi Dirras
8 wile ol R14  63.33d 1373ab  4.03bc 3d 021q 143.63 ef 0.54c 64.03 ¢ 120 f
Anjiri Maleki
9 o) eslee sl RIS  2413m 145a 463b 5cd 0.260 143.36 ef 053¢ 55.49 d 151de
Anjiri Zaferani Mianras
10 ‘:;: ;‘i‘ R17 72.5b 13.03ab 3.7cd 6¢c 0.58¢ 311.33a  094ab 22.36] 158 cd
11 ol ool R19  20.25n 12.88 bc 3.6cd 65¢ 0.62b 150.36de  0.92b 20.67 k 144 e
Javadi mianras
12 ‘”f" ;‘Aﬁ‘“ R0  58.75e 1227bc  3.73cd 8b 037ijk  187.31cd  094ab 33.29g 175 be
13 e R24  4957¢f 1077d  4.13bc 5cd 0.341m 13803fg  0.95ab 3151h 1101g
14 (G:;g;’: R25 675¢ 11.83¢ 4.23b 6¢c 037ijk 17149 cd 1.06a 32.11¢h 187 ab
15 an; fﬁ:‘ R30 67.5¢C 12.73 bc 3.7cd 1la 07a 116 g 0.55¢ 18.11 158 cd
il ola . .
16 N R3l  4567g 11.08¢ 3.98¢ 3d 021q 55.24 102a 53.37d 74|
17 e R34 67.5¢ 113c 4.15bc 5cd 0.341m 148 31¢ef 1a 33.07g 195a
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Anjiri Tabestani
Gu088) (Sl sla
Rubbery Peach
5SS sla
Kosari
Gl Slie)
Zaferani Tabestane
Olae Gusas)
Zoodras Mogan
G385 ol A
Zaferani Zoodras

R35
R36
R39
R42
R44
R45

R46

405
46.43fg
36.29 k
42.89i

39 jk

475f

80.57 a

12.3bc 38¢ 6.33¢C 0.36 kIm
13.85ab 46b 433 cd 0.19r
9.78 e 4.02bc 3d 0.23p
10.69d 357cd 4cd 05f
10.49d 38¢c 55c¢c 0.49f
114c 5.02a 3d 0.141s
11.27c¢c 3.74cd 4cd 0.29n

219.62 b
98.48h
112619
86.05 h
161.1de
63.89 |

122.23g

0.94 ab
051c
097a
104a
0.92
0.94 ab

0.9 a

34649
71.28 bc
41.68¢e
21.27 jk
21.44
80.85a

39.11e

144 e
110g
979
109¢
144 e
93h
979

Means within a column followed by the same letters are not significantly different at P<0.05 based on LSD test.
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Table 5. Pearson’s correlation coefficients between pairs of studied traits.
) Lasols by oy 07 L ek dsk o oedla ol
(e - B 8910 . P &
i e H Cc ] Fruit sore S Sa
irmnes p I s Fruit B . . R
S Jslae Vitami TA  weight  H/D diamete  Fruit TSS/T  Ripenin
TSS nC 9 r length A gtime
et
Firmness 1
ol slasuls
sl
TSS 0.016 1
pH 026 0172 1
Ol C
VitaminC ~ -0.112 0001  0.116 1
Cope 0673
TA 0093 -0009  * 0.28 1
8520 059
Fruit - 0.318
weight 0031 0236 0302 -0159  * 1
Height/
Dimeter
okd/ sk -
563 .
o520 -0.154 * 0326 -0242 0087 0225 1
é‘,:t.n ‘)LZ -
Fruit A9T7* 0.763*  0.390*
diameter  0.085 * 0081 0035 0235 * * 1
a0 Jsb 0.425* 0.817*
Fruitlength ~ -0.096 -0294  * 0221 027 .716** * 0.203 1
L)A&L:J _ _ _
(S 0.870* 845+ . 0.389* 506+
TSSTA  -0.48*  .381* * 0252  * 0318 * 0004 % 1
Sase; oled
Ripening 0.71*
time -0. 7** * 0012 0.345* .320* 0.304* -0.075 .455** 0.208 0.305* 1

** and * significant at p<0.05 and p<0.01_ respectively. i
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Table 6. Principal components (PC) of the evaluated trait on peach genotypes.

shole il
Principal components

LA E s
532 1 2 3 4
Trats
« 0.25 0.107 0.038 0.939
Firmness
s clasasle

oo asle slaes 0.008 0.84 0.035 -0.242
TSS
pH -0.632 0.535 0.353 0.074
ol C
o 0.458 0.428 -0.617 0.09
Vitamin C
PRIRTem|

= 0.73 -0.184 -0.582 -0.142
TA
el 0.83 0.166 0.443 20,002
Fruit Weight
280 oL/ st 0.255 -0.877 0.275 -0.022
Height/ Dimeter
320 o 0.651 0.674 0.138 -0.032
Fruit diameter
2s2e st 0.729 -0.505 0.402 -0.042
Fruit length
S 022 -0.76 0.471 0.402 0.047
TSSITA

ol
S ol 0.727 0.446 -0.006 0.165
Ripening time

ALyl g 85 (F9Y
ORI 2 R 4.738 3.76 1.734 1.045
Total variance

|
ORI e 36.443 28.927 13.339 8.039
% of Variance
oolly read s s
Cumulative Variance % 36.443 65.369 78.709 86.747
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Fig. 1. Cluster analysis of peach genotypes based on morphologica traits using Ward method. The

name of each genotype correspond to its number in Table 1.
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Sloied oBuIR Jola (I1-B) aslen 05,5 52 w8 sualie (R34) euly sla 5 (RA) o0 sla o
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Table 7. Number of aleles (Na@), heterozygosity, number of effective alleles (Ne), and

polymorphic information content (PIC), Shannon's Information Index values (1) in evaluated
locus.

55 ol T shaxs s%“j‘&ssaa.«*@ e S5 9 s e Ji .J‘w uéé‘-‘-u
sa sualiis SUE o) 90 S ool
Locus Na KK
Ho He Ne I
PIC

UDP97-402 6.00 0.26 0.76 0.71 3.96 1.53
UDP98-406 10.00 0.34 0.84 0.80 554 197
BPPCTO010 4.00 0.13 0.61 0.52 2.49 1.03
BPPCT022 4.00 0.09 0.59 0.49 2.36 0.98
BPPCTO036 3.00 0.03 0.53 0.41 2.08 0.78
BPPCT024 7.00 0.32 0.82 0.78 5.17 1.76
aprigms18 8.00 0.33 0.83 0.78 5.21 1.78
UDP98-408 3.00 0.12 0.62 0.53 2.52 1.00
CPPCTO16 3.00 0.17 0.56 0.45 221 0.86
UDP96-018 7.00 0.14 0.64 0.56 2.70 122
UDP98-025 5.00 0.30 0.80 0.75 4.59 1.56
UDP97-401 5.00 0.25 0.75 0.69 3.74 1.40
UDP98-412 7.00 0.29 0.79 0.74 4.33 1.66
UDP98-409 9.00 0.29 0.79 0.75 4.45 174
AMPA121 5.00 0.26 0.72 0.65 3.36 1.33
UDP98-410 3.00 0.03 0.53 041 2.08 0.78
CPPCTO17 7.00 0.18 0.68 0.61 3.01 1.36
UDP98-414 8.00 0.35 0.85 0.81 6.06 1.88
UDP96-019 5.00 0.22 0.72 0.66 3.40 1.36
M1la 3.00 0.07 0.57 0.46 2.25 0.88
means 5.60 0.21 0.70 0.63 3.57 1.34
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Table 8. Dice genetic identity among peach genotypes.

OLlKas 5 pllue

sla g BuI5s G puls (SB35 caludA Jsaa

R1

R2

R3

R4

R5

R11

R13 R14 R15 RI7Y

R19 R20

R24 R25

R30

R31

R34 R35 R36

R39 R42

R44 R45 R46

R1
R2
R3
R4
R5
R11
R13
R14
R15
R17
R19
R20
R24
R25
R30
R31
R34
R35
R36
R39
R42
R44
R45
R46

1.00
0.92
0.82
0.90
0.77
0.87
0.85
0.91
0.90
0.91
0.84
0.85
0.82
0.86
0.88
0.85
0.89
0.83
0.84
0.89
0.87
0.89
0.82
0.82

1.00
0.82
0.84
0.83
0.87
0.85
0.86
0.87
0.91
0.84
0.82
0.88
0.91
0.88
0.85
0.89
0.96
0.84
0.86
0.87
0.89
0.82
0.85

1.00
0.83
0.97
0.79
0.70
0.84
0.83
0.81
0.79
0.81
0.77
0.81
0.73
0.74
0.78
0.81
0.82
0.78
0.83
0.78
0.71
0.74

1.00
0.74
0.79
0.86
0.87
0.82
0.84
0.82
0.83
0.80
0.84
0.86
0.80
0.87
0.87
0.78
0.87
0.85
0.90
0.80
0.77

1.00
0.87
0.78
0.86
0.84
0.86
0.81
0.79
0.85
0.79
0.88
0.79
0.73
0.76
0.87
0.79
0.84
0.79
0.69
0.79

1.00
0.83
0.84
0.85
0.87
0.85
0.83
0.89
0.84
0.76
0.86
0.81
0.87
0.88
0.87
0.82
0.84
0.80
0.80

1.00
0.81
0.79
0.81
0.79
0.81
0.81
0.81
0.80
0.90
0.81
0.81
0.79
0.84
0.86
0.91
0.77
0.77

1.00
0.93
0.91
0.84
0.85
0.82
0.85
0.78
0.82
0.85
0.91
0.83
0.82
0.90
0.85
0.79
0.82

1.00
0.90
0.85
0.83
0.80
0.87
0.76
0.83
0.84
0.90
0.84
0.84
0.82
0.81
0.77
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0.85
0.74
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0.82
0.88
0.76
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0.77
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0.75

1.00
0.88
0.81
0.81
0.82
0.82
0.86
0.85
0.80
0.82
0.78
0.78

1.00
0.78
0.79
0.85
0.85
0.80
0.82
0.81
0.85
0.85
0.82

1.00
0.77
0.88
0.84
0.79
0.84
0.79
0.84
0.77
0.74

1.00
0.85
0.82
0.79
0.85
0.83
0.85
0.81
0.81

1.00
0.85
0.77
0.85
0.81
0.85
0.85
0.82

1.00
0.83
0.85
0.84
0.85
0.82
0.79

1.00
0.86
0.84
0.83
0.73
0.79

1.00
0.84
0.85
0.79
0.85

1.00
0.93
0.83
0.86

1.00
0.88 1.00
082 0.78 1.00
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Fig. 2. UPGMA dendrogram of 24 P. persica cultivars based on their variations at 20 SSR loci. The
name of each genotype correspond to its number in Table 1.
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Evaluation of Morphological and Genetic Diversity of Some Peach
Genotypesin lran

R. Abdollahi, J. Hajilou*, M. Zainalabedini, N. Mahna and M.R. Ghaffari?

In this study, 24 peach genotypes were studied to determine the overal degree of
polymorphism and to detect similarities among early, medium and late ripening peach
genotypes by morphological and microsatellite markers. Morphological characters in three
groups based on ripening time were considered according to peach descriptor. The variations
were observed for traits related to morphology and fruit quality. Among the early ripening
genotypes of peach, a crispy texture (called slow ripening) was detected. Factor analysis
showed that the first four factors explained 86.74% of the total variation among the 24
genotypes. Cluster and principal component analysis showed a considerable phenotypically
diversity in the peach germplasm. The cluster anaysis by Wards method divided the
genotypes into three main groups. In order to estimate their genetic diversity and to clarify
their possible relationships, 20 SSR primer pairs, were used. A total of 112 aleles were
produced with an average of 6.5 alleles per locus. The number of alleles (Na) varied from
three for BPPCTO036 to 10 for the UDP98-406. The effective number of alele (Ne) ranged
from 2.08 in BPPCT036 to 06.06 for UDP98-414 with an average of 57.3 per locus. Expected
heterozygosity ranged from 0.33 for BPPCT036 to 0.85 for UDP98-414 with an average of
0.70 per locus. The cluster analysis divided the genotypes into four groups. The Kosari peach
was isolated in one subgroup. The second group consisted of two subgroups, most of them
were late harvest genotypes.

Keywords: Early ripening peaches, Morphological Diversity, Microsatellite.
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