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Abstract: [ Objective] Genetic relationship of 40 sweet cherry cultivars were analyzed. [ Methods] SRAP and SCoT
molecular markers were used to determine the genetic diversity of sweet cherry varieties. [ Results] Six pairs of SRAP
primers and 7 pairs of SCoT primers with distinct bands and polymorphism were selected as the markers to obtain 67 and 69
amplified bands representing 90.54% and 93.24% of polymorphism, respectively, from the 40 cultivars. Based either on SRAP
with a similarity coefficient of about 0.79 or on SCoT with a similarity coefficient of about 0.77, the cultivars could be divided
into 6 groups. Thus, the sweet cherry cultivars collected from different regions could have gone through numerous genetic
exchanges becoming low in variation. Therefore, not surprisingly, most of the yellow varieties were grouped into one single
category. [Conclusion] The SRAP and SCoT markers successfully helped examine the genetic diversity of 40 sweet cherry
cultivars collected from various regions. The result obtained would facilitate further studies in the germplasm utilization and
breeding of sweet cherries.
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ODygo B, 56 Hue FER4ifE, B 1% KR EE
52 FEL ORI G S8 e M L e i B AR Y R IR 4H DNA
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SRAP-PCR §" 1 1k & % % B 5 " iy 42
SRAP-PCR 4" 3 {A R /EME L, SRAP-PCR J i & A
20 uL, HAHIER B4 1 uL (10 pmol-L '),
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Table 1 Forty sweet cherry varieties
ELe) ey i RS JE 4 ErRe EA S LB JE 4
No. Name Fruit color Origin No. Name Fruit color Origin

1 &35 Luying3 215 Red #[E China 21  J&jif Longguan 215 Red #[E China

2 $usEdT Lapins A Purplishred  JiEEK Canada 22 MEREEE Satonishiki AT {4 Yellowish red H 4

3 HHPH Zaoganyang 4 4 Purplish red #[E China 23 4T Jiahong L Yellowish red " [E China

4 355 Qizao 411 Purplish red 1 [E China 24 ¥EH Hupo H {4 Yellowish red #1[E China

5 &% Luyu 2% Red #1[E China 25  ZMEFIFEIE Sandra rose A Purplishred &K Canada
6 %K Tieton 2% Red %[E America 26 FEXE Caiyu H {4 Yellowish red #1[E China

7 A& 38 Brooks 2% Red %[E America 27  #IE9] Royal minnie A Purplishred  32[H America
8§  F4RYF Santina A Purplishred  J# K Canada 28 % #E Royal lee 2% Red F[E America
9 FERM Summit A Purplishred  JiIEEK Canada 29  %if# Ruide 215 Red % [E America
10 %% Huangmi HA 4 Yellowishred  #1[E China 30  /KARFFAE Pearl champagne 2% Red F[E America
11 /€ Rainier HA 4 Yellowishred  3E[E America 31 W#IFF#E Coral champagne 2% Red F[E America
12 #&/2 Fuxing 214 Red #[E China 32 FHiliE Kodia KM Purplish-black 3¢ Chech
13 B2k Mingzhu FLE Yellowishred  H1[E China 33 74§ Napoleon # A Yellow % [E Germany
14 &#15 Luyingl 4% Red [ China 34 #ifH Sunburst R4 Purplishred  JZK Canada
15 Ik Heizhenzhu 2 2%, Purplish red 1 [E China 35  41% Hongmi H {1 Yellowish red #1[E China
16  ##/= Fuchen 2% Red 1 [E China 36 K% Black tartarin A Purplishred %' Russia
17 HKH Kpynwormomnas K404 Purplishred 3 7%0*% Ukraine || 37  H4% A Early ruby A Purplishred 37502 Ukraine
18 fR¥P i85 Russia 8 S Purplishred &% I Russia 38  IEJE Bing A Purplishred  3E[E America
19 %% Van A Purplishred  J#°K Canada 39 EAFFA Italian early 411 Purplish red %[ France
20 44T Hongdeng 2% Red ' [E China 40 24T (JM) Hongdeng 2% Red 1 [E China

%2 SRAPSI¥IBIREFF

Table2 Names and sequences of SRAP primers

Eps

Name

5197515 —3

Primer Sequence 5'—3'

S 55 —3

Primer Sequence 5'—3'

me4/eml13 TGAGTCCAAACCGGACC GACTGCGTACGAATTCTA

meS/emll  TGAGTCCAAACCGGAAG GACTGCGTACGAATTGCA

me7/em23  TGAGTCCAAACCGGTCC GACTGCGTACGAATTGGT

me8/em4  TGAGTCCAAACCGGTGC GACTGCGTACGAATTTGA

mel4/em23 TGAGTCCAAACCGGAAC GACTGCGTACGAATTGGT

me26/em24 TTCAGGGTGGCCGGATG GACTGCGTACGAATTCAG

94 °C 2P 1 min, 35 C Z4E 1 min, 72 °C £E{# 1 min,
Ja 30 AN1E PR M B S B S0 C, AR OR AR
72 °C FHEEH 10 min, T 4 °C FHRAF 20 min,
SCoT-PCR 411K £ 2% et 4" 9Bk SCoT-PCR
PR ZRAE B, SCOT-PCR S i AR FH 20 uL,
HrPE[# 2 uL (10 pmol'L™' ), DNABIHZ 1 puL (25
ng'uL '), 2XTag PCR Master Mix 10 pL, ddH,O

7 uL. 2XTagq PCR Master Mix M FE J th 40 21 9y Bl 4
A BR AR P HERT N 94 °C WA M
4min, 94 °C 72 1 min, 50 C3iE K 1 min, 72 °C %E
i 2 min, 36 MEH . 72 C FEMH 10 min, T 4 °CF
R 1% 20 min,
1.5 PCR ¥ & =4 0 & BB G i+ 0 4

K 1.5% 3ot I W B8 S L Uk . 2% ph Rl 0.5
TBE, LK 120V, B[] 50 min, #7628 20 EE I AL
B RGBT o G0 A B DUAR o R A
(Maker ) X} R, FE Rl —iE B B 1 i 2570 1A 5%
THATIAE, AP &AL, TP BA&H N
“07, M AS 2 B AR <0/ 1755 . A NTSYS 2.1 il
Popgene 1.32 F A #4704 4347 -

2 ERE55H

2.1 SRAPHRIZERMRIEEL SHMEDH
F) 5% 6 1 Sk B4 6 %7 SRAP 3 4% 40 14 F Bk
g FPIE AT PCR P8, §7 48 9 2% B e LW R
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Table 3 Names and sequences of SCoT primers

ey i S35 —3 ey i S 55 —3

Name Primer Sequence 5'—3’ Name Primer Sequence 5'—3’
SCoT12 ACGACATGGCGACCAACG SCoT27 ACCATGGCTACCACCGTG
SCoT15 ACGACATGGCGACCGCGA SCoT62 ACCATGGCTACCACGGAG
SCoT19 ACCATGGCTACCACCGGC SCoT72 CCATGGCTACCACCGCCC
SCoT21 ACGACATGGCGACCCACA

(FBAras WK 1), 33 Popgene 1.32 34443 #r 7]
(£ 4), LY DNA G 744>, Hp 254
P 674, EXEA S AL AT BT 1234, F
BIZBMALE 1124, Z8EME S 90.54%, UL
40 Oy FVAR SRR O Z SR RS R, R RN
F &, X 6 X SRAP 5|4t AEHIT- 8 7~ BT Bk 1 35 4%
FE. 6% SRAP 55 5L H4EL (Na) o4 1.8333~

2.0000, “FIHERFEEEL (Na) h 1.9100, A&7
FEHEL (Ne) K 1.3245~1.6451, V3947 304 KL
# (Ne) 4 1.4554, Nei's 2 [H B & ZREMEFE S (H)
41 0.2008~0.3587, “F-14 Nei's i [K 8 15 22 BE M 48 5k
(H) 4 0.2782. Shannon's {7 BH6%L (1) 4 0.3134~
0.5205, “F-#4 Shannon's {5 8464 (1) 703701,

12 13 14 15 16 17 18 19 20 21 22 23 24

1~24 93¢ 1 R8G5 1~24 FOEHAE B o
Note: 1-24: cultivars numbers shown in Table 1.

[El1 SRAP 5|47 med/em13 3 24 B3 EH1E Bk S fh b LT 1B TR AR PR AR K EI 45 R
Fig. 1 Agarose electrophoresis of 24 sweet cherry cultivars amplified by SRAP primer me4/em13
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Table 4 Polymorphism and genetic diversity of sweet cherry cultivars analyzed based on SRAP markers

BREEAEEREL  Nei's ZEH#4%  Shannon's 15 B 4641

)s¥- < AEHE 1 x S K] ¥
514 ol liakia EERENR FEERR Effect ZREVETR L Shannon's
. Number of Number of Percentage of Observed number of . . .
Primer total bands olymorphic bands olymorphic bands/% alleles (Na) number of Nei's gene information
polymorp polymorp ° alleles (Ne) diversity (H) index (1)
me4/em13 9 9 100.00 2.0000 1.4506 0.2915 0.4529
me5/eml1 16 15 93.75 1.9375 1.4471 0.2684 0.4126
me7/em23 13 12 92.31 1.9231 1.4281 0.2736 0.4263
me8/em4 10 9 90.91 1.9091 1.6451 0.3587 0.5205
mel4/em23 12 10 83.33 1.8333 1.3245 0.2008 0.3134
me26/em24 14 12 85.71 1.8571 1.4372 0.2759 0.4250
&t Total 74 67
Y116 Mean 12.3 11.2 90.54 1.9100 1.4554 0.2782 0.3701

2.2 SRAP 4 F#Fid UPGMA B2 S &= LFrS 47
F T SRAP 4> FAnic Bt , XL 40 43 B A2

B i Bl R NTsys $CF2E4T UPGMA (AR IIASUR A
Wk ) BENHT, IFMHESRG R AMARE (E2).
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MR R BN, R 0,67, i BH 2T % FLH: Al 5 F
MR 22 S ER

#1435 Luying3

¥k Heizhenzhu

%% 1 8 5 Russia 8
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HiBH Sunburst
# 45 Napoleon

&% 1 5 Luyingl

3% Qizao

/= Fuchen

HRFIEA Ttalian early

$i 57 Lapins

FHBA Zaoganyang

SHERI I Sandra rose

“ % Luyu

L F$2YF Santina
75 JE Rainier

i 2 Fuxing

AIEk Mingzhu

% EFE Royal lee

Z1] %R Hongdeng
Bl 7. Kodia

3515 1% Coral champagne
) Bing

—
—
—

/K Em 75 4% Pearl champagne
{4 Satonishiki

B%¥1 Hupo

fE4T Jiahong

F & Caiyu

%% Huangmi

% 5. Tieton

%' VB Royal minnie
FLIRKE Kpynronnonnas

{— {68 0 Brooks
}iif53 Ruide

— 44T Hongdeng

—— Jiji Longguan

 E—

K% Black tartarin

R4 % A1 Early ruby

¢T3 Hongmi

0.67 0.74 0.81

FHAL R EL Similarity coefficient

0.88 0.95

2 TEFHIEGE AT SRAP #RiC UPGMA RE S #7
Fig.2 UPGMA cluster diagram of SRAP markers in sweet cherry cultivars

MBI (F 2) shal LU, Bk R 22 (8]
MRG KRR E . MRREAE 075 &4, 40 1)
GPEAE B RL BT DL S TR T 26, Hop 1280 %
394 P, T Rl &40 — A ifP . AL R
077 /iA7, 1AL WAL, FEARL R 5L
078 Zifi, H—TWAHF LI A A, B4, Hp
AHBEFEEH3 S BBk, P8 5. k. B
KME. HEBE . AEE . B 1S FRARER. B4R
AERARLO AR, EHBIRE 079 £, 5
TAWAR LIS N C. DL E =4, Hd C AR
wHT . RHMHMREN ., DAL M RE,

FEAHL R 2L 0.85 247, X —4LAT LGy i = A~ /hal
BN E T FREMMER. BN
A Wik, B 0T . BT . WEHE
CEPEL KSR AR . BRI, Ea . B
CHEE, LR BUW ., BRI A
BN BIR AT MRS, XAERES XA
T E MM EAR, EECRBTMHM. B 408
KEMBLAEA,

MK E A E N, D4A 23 A EHBk &,
HoAMs @R R e 7 MR X —4, H
IEMIRE BAAE M, eiless . BEIA . fEar .

In @ O



11 Zife €. £ F SRAP 4= SCoT ARiTH AT 7~ ) B HE & Ak i 1% % AE 1L 17
AR Tl s, MAEMMIAREE 09 LI b, X5 TRKERILIT, MYE SRAP ARIC AR HT S B, 4

W] SRAP 43 F br it FEAS 7] DLW B o D B A Ak 5 21
S Rl X A

FIFH NTSYS # A4 %F SRAP b ic 504 #5474 7
HRAE 40 15 EHAE AR b Pl A Ak I %) R A0 3R R AT 3 A A
38T (PCoA ), 4nf&l 3-A FisR, P 8 i ir B %
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7 30
P79

2f— T ALAR Dim-1

1~3 F AR BR 53 ) i R BB A% 78 S 1Y 15.87%. 8.18%.
7.79%, — 3 b S AL AR Y 31.84%,  F AR R4 A
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Hols 40 ANEHEBRS R 6 25, SR 2R, Tk
B2 BT AT LUAE M 17 56 41E UPGMA B2 08 (K 3-B).
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24
o
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-0.02 | I o

B A
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b5 3y

‘428
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0

g 13¥

—-0.35

—0.40 —-0.20

0 0.19 0.39

B — FAAAR Dim-1

1~40 & | PG5
1-40: cultivars numbers shown in Table 1.

3 FEIFHAEHE AT SRAP $R10 F A AR 54

Fig. 3 Principal coordinates chart on SRAP markers in sweet cherry cultivars

2.3 SCoT FRIEH M RIEE SIS

H i 3 2k Y 7 4% SCoT 51 9 %I 40 4 it 4%
B ah AP EAT PCR I3, 378 M A0 2% RS HL I MR
(Pl 4)c i L Popgene 1.32 H A5 #T il 1 (42 5),
LY DNA 7 74 4, Hh 2800 A 69 1,

RS WA A Y AL 10.6 4, P2
H994, ZBMEE /R 9324%, hFE 4 A, HA
IR FEFEL (Na) A 1.7778~2.0000, %%
PN R (Na) Jy 1.9278., AN FE KL (Ne)
h12752~1.4251, P48 E ML EL (Ne) Hy
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1-24: cultivars numbers shown in Table 1.
4 SCoT 314 SCoT72 X 24 15 EH ARk P A4 HHT S TR AR HE el Wk (B
Fig. 4 Agarose electrophoresis of 24 sweet cherry cultivars amplified by SCoT72
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Table 5 Polymorphism and genetic diversity of sweet cherry cultivars analyzed based on SCoT markers

Nei's £ K i 1%

Al IS it EZSIEE it ZAMH R Ee TrSE AR R R Spebbgry,  Shannon's {%%TE%SZ
Primer Number of Numbe-r of Percen?age of Observed number of  Effect number of Nei's gene Shanno‘n's information
total bands  polymorphic bands  polymorphic bands/% alleles (Na) alleles (Ne) diversity (H) index (1)

SCoT12 9 9 100.00 2.0000 1.3428 0.2262 0.3671
SCoT15 9 9 100.00 2.0000 1.3098 0.2059 0.3380
SCoT19 12 12 100.00 2.0000 1.2752 0.1793 0.3026
SCoT21 13 13 100.00 2.0000 1.4005 0.2493 0.3939
SCoT27 10 8 80.00 1.8000 1.4251 0.2455 0.3693
SCoT62 12 11 91.67 19167 1.3015 0.1835 0.2922
SCoT72 9 7 77.78 1.7778 1.2847 0.1755 0.2765

%1t Total 74 69

¥){E Mean 10.6 9.9 93.24 1.9278 1.3342 0.2093 0.3342

13342, Nei's L s Z M8 (H) 01755~
0.2493, F- 3 Nei's 2 [H it e Z HEME 485 (H) N
0.2093. Shannon's {5 B 4841 (1) 24 0.2765~0.3939,
SF-#4 Shannon's 15 B P54 (1) 4 0.3342,
24 SCoT S FHRICEB AR FELIRT M

BT SCoT 7y Fhnic B, X i iy 40 43 A2
BE i AR T NTSYS 84 #47 UPGMA (AR AL AR
FE ) ARG, IMHEEG S RMIRE (E5).
H UPGMA 25 I T 0, 40 43 SR B 5 A4 )
s A AL R BCBUE S A 7E 0.72~0.93, Hidr, Tig
T TR SRR ISA DL R B s, R 0.93.

H UPGMA Rl 51, 78 HL & %k 0.72 i,
40 1y FHPEBE S AP AT RL AT LLAY S T RS, 1284
15 27 A FHAEAR SRR, 112 EE 13 A ETHRE S R 7E
LR EL 077 2247, T2 27 A& AT L ar oy AL
B. C. DA, AHABEFEE#M3IS . Ha. ign
e RAEW. ORE . R, BE. PUY ., &
BOBRFIRIEEE 1A SRR . BALAL R R T . He

PH. =R, BRAPOMBaEa 5 M. c4u
TR, K. REAEE., MHEFE. 8%,
BAHL . LT AR 8 A, DR T
T . KB FEREALE 3 AEF . 12 134 E
FARLREC0.75 A LIS M E, FIA, Hrp EHH
AR -, FAREER ., BB, RP W
85 . B 1S, R, FIR. Bk, a7, K
8. WHER . EAS AR 12 A EHPERE Rl

MR g, ke, MBS . kiR . BRE.
B ABEH, dbe i IRIE AH, B
REAE 0.8 2247, J34h 3 AE S FVE JE LT R AE
D, WIBRETEF 4, KW SCoT Fric A n] LAX
O3 B FNLT R S
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