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Abstract Sequence-related amplified polymorphism (SRAP) is a new marker technique, which has the advantages of high
polymorphism, simplicity, reliability and low cost, and has been widely exploited in construction of genetic map, comparative
genomics, gene tagging and genetic diversity analysis. In this study, SRAP markers were used to evaluate the genetic diversity in 48
peach cultivars, originated from different countries. 28 SRAP primer combinations produced a total of 864 fragments with an average
of 14 polymorphic fragments per primer combination and an average of polymorphism information content (PIC) of 0.28. The
averaged genetic distance of different groups and origins shows that the yellow fleshed peach cultivars have the biggest averaged
genetic distance, while the crisp cultivars have the lowest one. The averaged genetic distance in Chinese improved cultivars is only
0.28, much lower than that in Chinese local cultivars, which shows the narrow genetic diversity in improved cultivars, indicating that
all kinds of peach germplasm should be incorporated in Chinese peach breeding program. Cluster analysis by the unweighted pair
group method with arithmetic averaging (UPGMA) with NT-sys2.10e placed 48 peach cultivars into 9 levels, including 14 groups,
with an average similarity coefficient of 0.57. The result reveals that the SRAP marker could be used to study the descendiblity,
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geographic origin, and genetic diversity in peach.

Keywords Peach; SRAP; Polymorphism; Correlation; Genetic Diversity
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Figure 1 Profile of Me1Em6 combination in 48 peach cultivars

Note: M: 100 bp (BM019)

1 SRAPS | & K 5045 A

Table 1 SRAP primer combinations and polymorphism information

600 bp
500 bp
400 bp
300 bp

200 bp
100 bp

5 HG 2
Code Name of primer combination

LA H1 (%)

EZOHSNER

information content

1 MelEml
2 MelEmo6
3 MelEm7
4 MelEm9
5 MelEmll1
6 Me2EmS5S
7 Me2Em8
8 Me3Em4
9 Me3Emll1
10 Med4Em?2
11 Me4Em4
12 Med4Em7
13 Me4Em9
14 Me4Em10
15 Med4Eml1
16 MeSEm3
17 Me5SEm4
18 Me5SEm10
19 MeSEml1
20 Me6Em6
21 Me6Em7
22 Me6EmS
23 Me7Em4
24 Me7Em9
25 Me7Em10
26 Me7Eml1
27 Me8Em9
28 Me8Em10

Total or Aver.

0.27
0.21
0.29
0.23
0.25
0.17
0.24
0.27
0.15
0.19
0.29
0.50
0.32
0.46
0.45
0.30
0.50
0.15
0.26
0.28
0.30
0.12
0.46
0.39
0.38
0.07
0.26
0.16

Number of polymorphic bands Number of bands Polymorphic rate (%) Polymorphism
20 36 55.6
15 30 50.0
21 52 40.4
22 53 41.5
20 48 41.7
7 24 29.2
13 27 48.1
11 32 34.4
6 22 273
8 29 27.6
12 29 414
24 31 77.4
18 35 514
25 29 86.2
21 30 70.0
14 30 46.7
13 21 61.9
7 30 233
12 29 414
15 37 40.5
12 29 448
7 27 25.9
15 23 65.2
10 20 524
10 16 62.5
4 32 12.5
11 32 344
6 30 20.0
379 863 44.8

0.28

1558



X4, 2011, SRAP AR FERb(Prunus persica L.)igi e 2 FEPERFSE_ LN, 2 FAEMEFP Vol.9 No.76 (doi: 10.5376/mpb.cn.2011.09.0076)
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A PRk L 0.27(32), R IITEFT A 3 i
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Table 2 Number of alleles and rare alleles assayed by 28 SRAPs, and index of genetic distance between different groups in peach

(Prunus persica)

Groups Origins
A BE I Bk i fifi By ik [ 4k ity ol o o ik
W am Bk ARk st B A
Yellow peach Flat peach  Solute peach Crisp peach Nectarine Foreign Chinese local Chinese
cultivar cultivar Improved
cultivar
MRS % 15 8 12 5 15 25 8
Number of cultivars
LML S E 355 254 281 210 232 347 315 237
Number of
polymorphic
fragments
Mg S % 27 1 26 1 26 4 0
Number of rare
alleles
Py AR R B 0.48 0.31 0.31 0.27 0.30 0.37 0.40 0.28
Aver. genetic
distance
138k IR FHR, =F AL T S EGL: BIAEER S PEA

48 A~ §h B SRAP Ax id 4> HT L B &
NT-SYS2.10e#F 73 7, il UPGMAZE K, 1545
SRAPFR i HI R (B2) o ANIF] it Bl 2 8] BRI AL 2R
$180.27~0.89 2 1], ~FIJAHL R ER0.57. 73414
RIEARIFRE0.2740, "SR T TR
B, b TR Bk B ORI ANE ) PR 1 —
BAEEL: TTRBEN I MA, BIAEEE, Hih AR
FEE AR TR B8 75, “Ifi 3595 Rl R g k)3 >k

53 HC. DR, CHRBECLTE B o RFH < a5t
ANFME S AE T8, BRI YA . DISHE ] LAk
oy NE. FREE: ESRBERR LMk 4835 K
DLz i bR SR 7 Rl s FRHES AN 283,
P GHBET 25 A, BRaAS H A S Fh 2 26 [ 5 p
“Vivian”4b, 3524 E 7 s HEHE AL, K
WREE, o B EAMLAE MR 3
Tt ik 2075 =N ] A F R AR YA A
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Figure 2 Dendrogram of 48 peach cultivars based on SRAP
markers with UPGMA method

(“Dixon” f1“Frederic”) LA Az H 5] b 5 B i b 11
TEIKRRE, LASHE R T Hu 7 ahFhe LB 4 A 8 08
FE Ab it i, A G5 SRR B« S A< L 3 <5 R A1
A H A BOL ISR o0 AR, HED« A b B s
<7 CHATHBA Ry 3t 7 it Bl (RELSE )y W] REAE T 59
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SPSS12.0 5 SRAP A5 ict % i3k 47 AH ¢ 4 1 A
(to.0145=2.69, X AZKr7E0.37LL L), SR E
TN, 260 G A R 109 bR AT AT 5 FITREAS [ 1
RZIAAAAE B AR K R (GRS, Hb Ay
125145 FI26 bR Ae AT 5 40 Sl A 22 S PER A
ML EYAH B EMAHKKR(EK3, mylmas
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—NMEREAEEZDH NI, A5
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KR (FR) B 5 A1 9% 414 MelEml1l. Me6Em6 Al
Med4Em2 5 (R R PEIR B E MG 415 Me4Eml
Me4Em3 F1Me9Em4 5 K A% 1R 2 TR A7 15 AH ¢ (K
3)o Ui BRI IX 25 4L 5 14> F R il REXT
TAEARIAT A RO S 72, e i — SR 1 R0k
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28], “FHJPICIE 40.28, J& T+ & /K F-(Botstein et
al., 1980). Yoon%5(2006)F H SSRAR ic A 964~ Bk A4
Bl HPICIHIEH 40.4~0.98, “FIHJPICAE 40.8,
T ARSI 55 50.28 o JLJ5UR R A SRS AR VS PICA I
L2 A& — IS AEN, BIEPIC 2
T30 B A7 SR AR L (T SSR) I 45 R . — Mok
U2 AT I 45 B0tk (B 22 25 LU Bl A1), PICAH
B, (AFRAH RIS 2SI s A s, I
PICH AN S, 5141 & MedEm1022 251 451 e
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24l A DB R IR 1) o 7228151
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Uzun et al., 2009), X 0] fg 50k A KR ISR
GORRBUE T R Gl T, KL
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Table 4 Peach cultivars, their origins and groups used in this study

%
Code
1

10
11
12
13
14
15
16
17
18
19
20
21
2
23

24

i

Cultivars

SR EE!

Diaozibai

BB AT BBk
Feichenghonglitao
FUR

Bainianhe

I PN

Xinjiangdatianren

BN
Xinjiangxiaotianren
IfiF14 %
Linbai4
RN
Shenzhouhongmi
=
Yixianhong

T ff
Wuyuexian

& 246
Long246

VHEE 1%
Xizhuangl
KT S
Zhanghuang7
bk

Xiangtao
sg 9 %
Linhuang9
ARk
Roupantao

A FEk
Xiangjiaotao
AT
Shilinhuangrou
A E LGBk
Sanhuahongpantao
IR
Baimangpantao
SUIFES
Yingshuang

SIEL TR
Wuyuexianbiangan
TRk
Huangjinpantao
e AR BBk
Wanshudapantao
<
Zaohuangjin

Ji = ]
Origin
Hp
China
ey
China
ey
China

1]
China

i
China

H
China
h
China
H
China
I
China
]
China
i
China
H
China
H
China
H
China
i
China
[
China
Hh E
China
H
China
H
China
H
China
i
China
Hh E
China
H E
China
H
China

Group

A BE

Crisp peach
W O A B
Solute peach
T A Bk

Crisp peach
b i
Sibling
species

bl viil
Sibling
species

T pIBE

Crisp peach
WO A Bk
Solute peach
T A Bk

Crisp peach
fufl A Bk

Crisp peach
ARk
Yellow peach
ARk
Yellow peach
AR
Yellow peach
O A B
Solute peach
A Bk
Yellow peach
WAk

Flat peach
T Tk
Solute peach
A
Yellow peach
Ui bk

Flat peach
AL

Flat peach
VO A B
Solute peach
Wk

Flat peach
IRk

Flat peach
Bk

Flat peach
AR
Yellow peach

o
Code

25
26

27

28

29

30
31
32

33

35
36
37
38
39
40

41

44

Ap
Cultivars
LBk
Wutao

Evert’s

Dixon

Frederic

Halford

Vivian

Robin

KR

Okubo

RIS
Okayama white
PSRl
Xinjinyoutao
AR

Hakuho

Wik

Star

Fuzador

Favorita2

TR 1
Bulgrial
Vega

ezl
Yanhong
Bk 4 %5
Ruipan4
ANEp
Hongganlu
axidl
Chengyan
HE
Huayu
5t 3 5
Ruiguang3
Yanhuang
Hilek 20 5
Ruipan20

J 7
Origin
H
China
USA
USA
USA

[
USA

g
USA
%
USA
HA
Japan
HA
Japan
A
Japan
A
Japan
H A
Japan
2%
France
o
Italy
PR
Bulgria
BRA
Italy
i
China
H
China
H
China
il
China
i
China
g
China
EAE|
China
i
China

Group

T Ak
Solute peach
ARk
Yellow peach
ALk
Yellow peach

APk
Yellow peach

Ak
Yellow peach

Tk
Nectarine

VA I S Bk
Solute peach
VA I S Bk
Solute peach
VR B
Solute peach
i
Nectarine
VA Ak
Solute peach
A BE
Yellow peach
ik
Nectarine
APk
Yellow peach
ARk
Yellow peach
ik
Nectarine
VA Ak
Solute peach
I Bk

Flat peach
VI S Bk
Solute peach
APk
Yellow peach
TPy BE

Crisp peach
Tk
Nectarine
TR
Yellow peach
Ik

Flat peach
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3.2 DNARE K SRAPZ T
3.2.1 DNARH

SRR W R LS 1 H Geno/Grinder 2000
WTEEHLEE R . P41 M DNA R ECR i . CTAB
%(Doyle and Doyle, 1990), #EHUE ikt 4220 ng/ul
#

# 5 SRAP IE & 15|75
Table 5 The forward and reverse SRAP primers in this study

3225wt K&

SRAP5|#)% % LiflQuiros (2001) 1514/ LA
*h 78, IE 514 (forward primer) 8Ff, & 5|4
(reverse primer) 115}, JEMS8M4 A (KS). 5¥H
JEREFEH A TR A | K.

R 51 Bl 514
Forward primers Reverse primers

Mel: TGAGTCCAAACCGGATA Eml: GACTGCGTACGAATTAAT
Me2: TGAGTCCAAACCGGAGC Em2: GACTGCGTACGAATTTGC
Me3: TGAGTCCAAACCGGAAT Em3: GACTGCGTACGAATTGAC
Me4: TGAGTCCAAACCGGACC Em4: GACTGCGTACGAATTTGA
Mes: TGAGTCCAAACCGGAAG EmS5: GACTGCGTACGAATTAAC
Me6: TGAGTCCAAACCGGTAA Em6: GACTGCGTACGAATTGCA
Me7: TGAGTCCAAACCGGTCC Em7: GACTGCGTACGAATTCAA
Me8: TGAGTCCAAACCGGTGC Em3: GACTGCGTACGAATTCTG

Em9: GACTGCGTACGAATTCGA

Em10: GACTGCGTACGAATTCAG

Emll: GACTGCGTACGAATTCCA

3.2.3 SRAP-PCRR N AL R KR FF 1% 5

4 |2 W #£ Bio-RAD C1000%YPCRAX _F#EAT,
SRR AE LiA Quiros (2001) 36t AL AL 95°C
A5 15 min; 94°C 60's, 34°C 60s, 72°C 60's, fif
5 95°C 60's, 50C 60s, 72°C 60's, fEHR35
W; 72°CZEH10 min. PCRX N BAAFIH20 uL,
£U45100 ng DNABEH . 1.5 mmol MgCly+ 0.2 mmol
dNTPs. 0.2 umol5|#. 1.0 U Taq DNAZK & F11X
Buffer. DA FiFI4 3k B b RARAE RS B

AT

3.2.4 PCR7=4R

PCRY #4771 2:95 CAAVEALFE10 min, K E¥4
HI 5 FH4.5%7 5 P e Jie vt Jle P ik 3 85, fE )
75W HLK 50 min (Bio-rad 38x30 cmMLIk R 4%), Hiik
Ji ) R AR Je ik AT 4571 19 J 7 (B i S R0 2 1,
2006). HLVKBAR T JE BT 45 1 ge it il
kB

3258 BT THE

SRAP [ ¥ A ZE ih S5 alr iE i . i BE K/ A
80~600 bpfJ iy, Haric b1, Liric 0, AL
TR R . HINT-sys2.10e®k 4, K HJacard 4]
LR H SR AA (1) 1524 R 25 (genetic distance, GD),

A FE 0B 43 411 ¥ 1 (unweighted  pair  group
method with arithmetic mean, UPGMA)#17 5825
Pro MULREETHE AKX Si=al(atb+e), Hrbayiy
GrRERL AT ARG D IRE A IR AT 4 R cOljfE
R 45 0 8% IE 5 GD=1-S;;. FIHISPSS12.0
BAE o> T SRAPHRC 5 Bk T SRR 1) (R AH S
THEAA S AL I 2 AP S %=2
AYESH R W B 5T Hx100%) M1 2 5F B8 &
(polymorphism information content, PIC) (Botstein et
al., 1980).

(AN

T R B . PR AR AR
S BRI ST s XL XA A BT K
HAROT, SRR S ROk, FUERKER S
ST, WU LR RIS s A
FROFN, IRGIRBI, HIRHT, G
A I R R 2 30

B

AHFFE 2 S AT M (R B L T (3-37) BE . AL
TR T FATSIG T K A SRR P A A 55
TXIFARTRATT Ay T 238513 2 5 A0 P e 55 18 £ it i e 55
R T .
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Table 3 Preferable SRAP primer combinations correlated with peach important traits

EXTN VoS ImA G
Trait Sorts Primer combinations
MelEml1ll Me6Em6 Me7Em4 Me3Em4 MelEm9 Me4Em2 Me5Em10 Me7Em11 MelEm1 Me4Em7
JALUS il 0.38
Flavor Sweet
% -0.61 -0.57 0.43 -0.52
Sour
RgEe 4 -0.41 -0.50
Pericarp color Red
WREL 0.46 0.52 0.44 -0.39
Deep red
FLH 0.39 0.44 0.38 -0.43 0.42
Milky
RABE A 0.48 0.46 -0.39 0.39 0.40
Flesh color ~ White
i -0.48 -0.55 0.39 -0.39 -0.48
Yellow
R sk 0.43
Fruit type Peach
Bk -0.42
Flat
B e 0.42
Stone Freestone
adhesion e 0.38
Half-freestone
K 0.40 -0.42 -0.38

Clingstone
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Continuing table 3

PR e SIMH G
Trait Sorts Primer combinations
MelEm1l Me6Em6 Me7Em4 Me3Em4 MelEm9 Me4Em?2 Med4Em11l Me2Em8 Me5Em10  Me7Em1l MelEml Med4Em7
e A 0.39
Pollen Sterility
E -0.39
Fertile
1eR gt -0.43 -0.42 0.43 -0.48 0.45 -0.44
Flower style Bell type
g 0.43 0.42 -0.43 0.48 -0.45 0.44
Rose
LK Tk -0.42 -0.68 -0.43 0.38 0.76 0.38
Tree type Stretch
= 0.38 0.54 -0.38
Semi-erect
Hoir 0.42 -0.37 -0.39 0.60 0.49 -0.52 -0.59 -0.45
Upright

TE: AR AR 0.37 LLERIY P=0.01 7K~ L AOAR S W%

Note: the correlation coefficient over 0.37 was significantly related to the level at 0.01 (p)
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