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RAPD DNA  (polymerase chain reaction, PCR)
DNA  (primer) DNA PCR DNA

 (Williams et al. 1990) DNA
DNA DNA

PCR
DNA DNA

DNA
 (Wen & Chieh 2003)

(Wen & Liu 2004)  (Wong et al. 2003) Lanham Brennan (2001)
37 RAPD  (Harada et al.

1993 Koller et al. 1993)  (Botta et al. 1998 Oliveira et al. 1999)  (Luo et al. 1995)  (Botta
et al. 1999)  (Wu & Chen 2003)  (Bartolozzi et al. 1998)  (Schnell et al. 1995)

 (Pan et al. 2002)  (Anuntalabhochai et al. 2002) Fanizza et al. 1999 Moreno et al.
1995 Qu et al. 1996  (Nicese et al. 1998)  (Sondur et al. 1996 Stiles et al. 1993)
(Damasco et al. 1996)  (Wiesman et al. 1998)  (Fielder et al. 1998)  (Tang et al.
2003) RAPD

30

850 m 30
7-12 1

50% 20

0.1~0.2 g 65  DNA
 (100mM Tris-HCl pH8.0 20 mM EDTA 1.4M NaCl 2% (w/v) CTAB 1% (v/v) 

PEG6000 0.5% (v/v) 2-Mercaptoethanol) 600 l 65 30 min
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1.

Table 1. The name and origin of 30 cultivars of mei (Prunus mume) used in the study 

No Cultivar name Country of origin No Cultivar name Country of origin 
1 Pai fen  Taiwan 16 Ta hung  Taiwan 
2 Erh hung  Taiwan 17 Tao hsing mei  Taiwan 
3 Ta ching  Taiwan 18 Yuan chung  Taiwan 
4 Tai tung  Taiwan 19 Pin pang  Taiwan 
5 Erh ching  Taiwan 20 Chin kuang  Japan 
6 Yen chin  Taiwan 21 Ching kuang  Taiwan 
7 Fenghung taiga  China 22 Ta gong fen  China 
8 Pink double Unknown 23 Chia hsien  Taiwan 
9 Sha lien  Taiwan 24 Pink lady Unknown 
10 Lao mei  Taiwan 25 Long you  China 
11 Tao chih pien  Japan 26 Yang lao chih chui  Japan 
12 Wan fan  Taiwan 27 Yu yuan chih chui  Japan 
13 Tsiao li mei  Taiwan 28 Hung mei  China 
14 Peige gongfen  China 29 Wei kai hung  Japan 
15 Ching wu  Taiwan 30 Ku li hung  China 

600 l chloroform-isoamyl alcohol (24 1 v/v) 9,000 rpm (MICRO 240A
Denville Scientific Inc.) 10 min 400 l
(Isopropanol) 9,000 rpm 10 min 1 mL  (washing buffer) 
(76% (v/v) ethanol 10mM ammonium acetate) 9,000 rpm 10 min

50 l TE  (10mM Tris-HCl pH7.4 1mM EDTA) 
RNaseA 50 mg/mL 37 1hr DNA 100

OD260 DNA

Polymerase Chain Reaction PCR

30 ng genomic DNA 30 l
10 mM Tris-HCl pH9.0 50 mM KCl 0.1% Triton X-100 2.5 mM MgCl2 200 mM dNTP 

(dATP dCTP dGTP dTTP) 0.2 mM  (primer) 0.5 unit Taq DNA polymerase Promega, 
USA. Operon kit (Operon kit : OPAA-OPAE, OPA-OPJ 300 ) 50 

l DNA  (STRATAGENE, RoboCycler Gradient 96 Temperature Cycler) 
94  3 min 37  1 min 20 sec 72 1 min 20 sec  (cycle)

94  1 min 20 sec 37  1 min 20 sec 72  2 min 20 sec 43
4

12 l DNA 1 l  6  (loading dye, 30% 
Glycerol 0.025% Bromophenol blue) 1.5%  (Agarose, Boehringer Mannheim GmbH 
Germany) 30 min 0.5 mg/mL ethidium bromide 20-30 min UV

DNA Kodak Digital Science ID Image Analysis
Eastman Kodak Co.
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Jaccard (1901) Nab/ (Na+ 
Nb-Nab) Na a Nb b Nab a b

NT-SYS  (unweighted pair group method with arithmetic 
mean, UPGMA) DNA     

2 30
30 12 2

12 1
 ‘Okinawa’ (150 chill unit, cu)  (Sherman et al. 1988)

50-150 cu ‘ ’ 12 20 50%
50 cu 1

2 175-450 cu
‘ ’ ‘ ’

‘Pink double’ ‘ ’  ‘Pink lady’ 1 175-200 cu
‘ ’ ‘ ’  ‘Pink double’ ‘ ’ ‘Pink 

lady’ ‘ ’ ‘ ’ ‘ ’
‘ ’ ‘ ’  ‘ ’

8.3-28 g ‘ ’
‘ ’

17 6.3 7.8 Brix 2.0 3.3%

RAPD

Operon kit OPA-OPJ, OPAA-OPAE 300 36
DNA  (OPA 13, OPC 8, OPC 12, OPC 19, OPD 18, OPD 20, OPE 

6, OPE 15, OPF 13, OPG 17, OPG 18, OPG 19, OPH 3, OPH 5, OPH 8, OPI 6, OPI 7, OPI 11, OPI 13, 
OPI 18, OPJ 4, OPJ 5, OPJ 10, OPJ 13, OPJ 19, OPAA 6, OPAA 7, OPAA 10, OPAA 15, OPAA 17, 
OPAA 18, OPAB 1, OPAB 9, OPAD 16, OPAE 12) 36 RAPD

382 348 91.1% DNA
4-19 150 bp 2600 bp OPH, OPI, 

OPJ, OPAA OPAB 3 OPH 5 PCR 19
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2. 2006

Table 2. Tree and fruit characteristics of mei (Prunus mume) germplasm investigated in 2006 

Flower
Cultivar name 

Blossom
Date z

Type Color Fragrance 

Fruit
Weight 

(g)

Soluble
Solids
(oBrix)

Titrat. 
Acid

(%malic)

Pai fen 12/26 single white slightly 22.0 3.2 7.0 0.2 2.2 0.1

Erh hung 1/9 single white slightly 13.6 1.0 7.8 0.3 2.6 0.2

Ta ching 1/2 single white slightly 25.6 4.8 7.6 0.2 2.8 0.1

Tai tung 1/2 single white slightly 21.5 7.5 7.4 0.2 2.8 0.3

Erh ching 1/9 single white slightly 18.7 2.7 6.3 0.2 2.3 0.1

Yen chin 1/9 single white slightly 14.8 2.2 8.6 0.3 3.3 0.1

Fenghung taiga 1/12 double pink medium ---y --- --- 

Pink double 1/12 double pink medium --- --- --- 

Sha lien 12/26 single white slightly 19.6 3.2 8.4 0.2 3.0 0.1

Lao mei 1/2 single white slightly 21.2 2.6 8.7 0.3 2.4 0.1

Tao chih pien 1/15 single pink slightly --- --- --- 

Wan fan 12/26 single white slightly 15.2 2.5 7.6 0.3 2.5 0.2

Tsiao li mei 12/20 single white slightly 8.3 1.4 6.5 0.4 2.7 0.3

Peige gongfen 1/15 double pink medium --- --- --- 

Ching wu 1/9 single white slightly 20.4 7.8 6.7 0.1 2.0 0.1

Ta hung 1/2 single white slightly 17.6 3.5 7.8 0.3 2.6 0.3

Tao hsing mei 12/26 single white slightly 18.8 2.9 7.0 0.4 2.3 0.2

Yuan chung 1/9 single white slightly 14.9 1.2 7.7 0.1 2.4 0.1

Pin pang 1/9 single white slightly 25.8 3.7 7.6 0.1 2.6 0.1

Chin kuang 2/15 double red medium --- --- --- 

Ching kuang 1/2 single white slightly 28.0 1.9 8.4 0.2 3.0 0.3

Ta gong fen 1/25 double pink medium --- --- --- 

Chia hsien 1/9 single white slightly 12.8 1.3 7.7 0.2 2.4 0.2

Pink lady 1/17 double pink slightly --- --- --- 

Long you 2/7 double white strong --- --- --- 

Yang lao chih chui 2/22 single pink slightly --- --- --- 

Yu yuan chih chui 2/15 double pink slightly --- --- --- 

Hung mei 2/22 double pink strong --- --- --- 

Wei kai hung 1/25 double red medium --- --- --- 

Ku li hung 2/22 double red slightly --- --- --- 
z 50% of the flower bloosm.
y No fruit set. 
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3. 36 RAPD

Table 3. Observed polymorphism with 36 random primers used for RAPD analysis in the 30 cultivars of mei 
(Prunus mume)

Band size bp
Primer code 

Primer Sequence 
5’ 3’

No. of 
polymorphic bands

No. of 
amplified bands Min. Max. 

OPA 13 CAGCACCCAC 10 11 300 1400 
OPC 8 TGGACCGGTG 12 12 150 1800 
OPC 12 TGTCATCCCC 5 6 400 2000 
OPC 19 GTTGCCAGCC 6 9 200 2000 
OPD 18 GAGAGCCAAC 6 8 290 1200 
OPD 20 ACCCGGTCAC 12 13 430 2100 
OPE 6 AAGACCCCTC 8 9 510 1700 
OPE 15 ACGCACAACC 10 10 410 1400 
OPF 13 GGCTGCAGAA 3 4 290 750 
OPG 17 ACGACCGACA 7 8 370 1400 
OPG 18 GGCTCATGTG 10 11 450 1400 
OPG 19 GTCAGGGCAA 14 15 300 2200 
OPH 3 AGACGTCCAC 7 9 280 1400 
OPH 5 AGTCGTCCCC 19 19 290 1750 
OPH 8 GAAACACCCC 13 13 450 2000 
OPI 6 AAGGCGGCAG 18 18 180 1750 
OPI 7 CAGCGACAAG 15 16 290 200 
OPI 11 ACATGCCGTG 7 8 580 2500 
OPI 13 CTGGGGCTGA 8 9 510 1750 
OPI 18 TGCCCAGCCT 10 11 550 1600 
OPJ 4 CCGAACACGG 6 7 420 1950 
OPJ 5 CTCCATGGGG 5 6 380 2600 
OPJ 10 AAGCCCGAGG 6 8 290 1400 
OPJ 13 CCACACTACC 12 13 230 1600 
OPJ 19 GGACACCACT 7 8 350 1400 
OPAA 6 GTGGGTGCCA 12 12 380 2100 
OPAA 7 CTACGCTCAC 11 11 480 2400 
OPAA 10 TGGTCGGGTG 5 6 250 1050 
OPAA 15 ACGGAAGCCC 6 8 350 1300 
OPAA 17 GAGCCCGACT 7 8 350 2000 
OPAA 18 TGGTCCAGCC 13 14 290 1500 
OPAB 1 CCGTCGGTAG 14 14 400 2100 
OPAB 9 GGGCGACTAC 16 18 210 2000 
OPAD 1 CAAAGGGCGG 6 8 360 950 
OPAD 16 AACGGGCGTC 12 12 250 1900 
OPAE 12 CCGAGCAATC 10 10 300 1600 
Total 348 382 
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 ‘ ’  (950 bp) 1 4 OPAB 9
16 DNA 1100 bp  ‘ ’ 2 4

36 OPH 5 (950), OPAD 1 (450), OPI 18 (750), OPAE 12 (800), OPI 7 
(1550), OPAA 10 (1050), OPAB 9 (1100), OPG 19 (300) 8 DNA  ‘ ’ ‘

’ ‘ ’ ‘ ’ ‘ ’ 5 DNA
 ‘ ’ ‘ ’ OPC 19 (1150) OPAE 12 (850) ‘ ’ ‘ ’

OPAA 18 (1200) 4

36 RAPD 382
(unweighted pair group method with arithmetic mean, UPGMA) Jaccard’s

 (similarity coefficient matrix) 
 (dendrogram) 30

 ‘ ’ ‘ ’ ‘ ’ ‘ ’ ‘ ’ ‘ ’ ‘ ’ ‘ ’ ‘ ’
 ‘ ’ ‘Pink double’ ’ ’  ‘Pink double’ 

1. OPH5 30 RAPD 1~30 1
Fig. 1. The RAPD patterns of 30 cultivars of mei (Prunus mume) obtained using primers OPH5. Line numbers at top 
refer to the number in Table1. M= molecular weight marker. 

4. RAPD

Table 4. Specific RAPD fragments for identification of mei (Prunus mume) cultivars 

Mei cultivars 
Primer revealing specific  
fragments (bp) Mei cultivars 

Primer revealing specific  
fragments (bp) 

Taching  C19 (1150), AE12 (850) Longyou  AA18 (1200) 

Taitung  C19 (1150), AE12 (850) Hungmei  I7 (1550), AA10 (1050), AB9 (1100) 

Yenchin  H5 (950), AD1 (450) Wei Kai Hung  AA18 (1200)  

Lao Mei  I18 (750) Ku Li Hung  G19 (300) 

Tsiaoli Mei  AE12 (800) 
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2. OPAB9 30 RAPD 1~30 1
Fig. 2. RAPD patterns of 30 cultivars of mei (Prunus mume Sieb. et Zucc.) obtained using primers OPAB9. Line 
numbers at top refer to the number in Table1. M= molecular weight marker. 

 ‘ ’ 0.91
 ‘ ’ ‘ ’ ‘ ’ ‘ ’ ‘ ’  ‘ ’  ‘ ’ ‘ ’ ‘ ’ ‘

’ ‘ ’ ‘ ’  ‘Pink lady’  ‘ ’  ‘ ’
‘ ’  ‘ ’ ‘ ’  ‘Pink lady’  ‘ ’ ‘ ’ ‘ ’
‘ ’  ( 3) 30 0.42-0.91
‘Pink double’  ‘ ’ 0.91  ‘ ’

0.42

Wu 1984

 ‘ ’  ‘ ’

 ‘ ’ ‘ ’ ‘Pink double’ ‘ ’  ‘Pink lady’
 ‘ ’ ‘ ’ ‘Pink double’  ‘

’ ‘Pink lady’ 

 ‘ ’

RAPD
 ‘ ’  ‘ ’

 ‘ ’
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3. 30 RAPD
Fig. 3. Dendrogram illustrating genetic relationship among 30 mei varieties. Constructed by Jaccard’s distance and 
UPGMA clustering method using 382 RAPD markers. 

0.42 0.54 0.66 0.79 0.91 
Coefficient 
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‘ ’ RAPD
‘Pink Double’  ‘ ’

 ‘Pink ’ ‘ Lady’  ‘ ’
‘ ’  ‘ ’ RAPD

30 0.73-0.93  (Wen & Chieh 
2003) 30 0.42-0.91
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