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RAPD 200
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 (Menzel 

2002)
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 (Degani et al. 1995; 
Mallikarjuna et al. 1995)

DNA DNA
 (Williams et al. 1990; Gustave et al. 1991)  (Schnell et al.

1995)  (Wolff et al. 1995)  (Landry et al. 1994)  (Yamagish 1995; Lee 1997) 
DNA DNA

DNA
DNA  0.15 g

PVPP 1 mL  (10 mM Tris-HCl pH 8.5, 10 mM NaCl, 80 mM EDTA-Na2, 10 mM, 
2-mercaptoethanol 0.1% (v / v) , sodium sarkosyl 2% (w / v) ) 65 10 min
12,000 rpm 10 min 5 L RNase A (5 mg / mL) 
37  20 min  RNA  600 L  (pheno / chloroform) 

0.6  (isopropanol) DNA 20 min
70% 1 X TE  (10 mM Tris-HCl, 

pH 8.3, 1 mM EDTA-Na2)  DNA  -20

PCR
 1 X PCR  (10 mM Tris-HCl pH 8.3 at 25 , 50 mM KCl, 

1.5 mM MgCl2, 0.1% (w / v) Triton X-100) dATP dCTP dGTP  dTTP  200 M  (primer) 
 2.5 M DNA 50 ng 0.5 U DNA polymerase (Thermus brockianus,

DynaZyme II)  25 L  50 L  (Sigma mineral oil 
M3516) PCR  (ABI 2400)  95 30 sec. 42
60 sec. 72 90 sec.  40  72 600 sec. 

 2.5 L 10 X sample loading dye (1.0 mM EDTA-Na2, 0.4% bromophenol blue (w / v), 0.4% 
Xylene cyanol (w / v), 50% glycerol) 1.5% ethidium bromide

UV

200  (Operon f, g, h, y, aa UBC kit 1) 23
3
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DNA 1 0  Jaccard (1901) 
Sm = N11 / ( N-N00) Sm N11

N N00  (cluster analysis) 
NTSYS UPGMA

 (dendrogram)

DNA
DNA DNA

 (Puchooa 2004) DNA PCR
DNA PVPP

DNA DNA A260
A280 1.8-2.0 500 ug DNA

RAPD
200 10 23

259  (RAPD markers) 20
23 11.3 UBC-199

9 OPG-08 26 8
6 7 6

1 4 2 1

1

RAPD NTSYS
1 UPGMA

18 2 13 18
0.53

0.52 1
259 RAPD

DNA
DNA Puchooa 2004 CTAB PVP

DNA RAPD 37 PCR
 (annealing temperature) 42
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M     1     2      3      4      5      6      7      8      9      10    11    12    13    14    15    16    17    18     19   20    M
bp

1500

600

100

 1. DNA OPG6 (GTGCCTAACC) M
100 bp 1 2. 3. 4 5. 6. 7 8. 9. 10. 11 12.

13. 14 15. 16. 17. 18. 19. 20.H2O
Fig. 1. RAPD profiles generated by Operon primer G6 in 1.2% agarose gel. (M, DNA maker; 1,2. Yu ho pao; 3. San 
yue hong; 4,5. Gao xiong zao sheng; 6. Liu yue xue; 7,8. Sha keng xiao ho; 9. Xin xing; 10. Hei yeh; 11, 12. Zhu yeh; 
13. Tang bao; 14,15. No mi zi; 16. Shang shu huai; 17. Kwai zi; 18. Kwai wei; 19. Longan; 20. H2O). 

 Similarity 

 2. 
Fig. 2. Relationships among different accessions of lychee via UPGMA analysis using Jaccard similarity analysis. 

Yu ho pao 1 
Yu ho pao 2 
San yue hong 
Hei yeh 
Liu yue xue 
Xin Xing 
Tang bao 
Gao xiong zao sheng 1 
Gao xiong zao sheng 2 
Sha keng xiao ho 1 
Sha keng xiao ho 2 
Shang shu huai 
No mi zi 1 
No mi zi 2 
K wai wei 
K wai zi 
Zhu yeh 1 
Zhu yeh 2
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RAPD  (Lee 1997)  (cluster analysis) 

 Viruel 12 CT 21
0.23 0.93  (Viruel & Hormaza 2004)

RAPD

89% 100%
100 DNA

100%

100% 1 16% 63%
0.52±0.08 0.42-0.91  (Wen et al. 2006)

DNA
0.58%

0.5% 259
100%

100% DNA

RAPD

RAPD

RAPD
(Sequence Characterized Amplified Region markers, SCAR markers)
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Using RAPD Markers to Study Genetic Variation among 
Lychee Cultivars1

Wen-Li Lee2,3, Yung-Shing Teng2 and Rong-Quey Lin2

Abstract
Lee, W. L., Y. S. Teng, and R. Q. Lin. 2007. Using RAPD markers to study genetic variation among 
Lychee cultivars. J. Taiwan Agric. Res. 56:281-288. 

The random amplified polymorphic DNA (RAPD) markers were used to identify the genetic 
relationship among introduced lychee cultivars in this study.  Among 200 different decamer primers, 23 
primers were selected; the selected primers amplified a total of 259 DNA bands. The total number of 
amplified bands per primer varied from 9 (UBC-199) to 26 (OPG-08), on an average 11.3 bands were 
induced by each primer.  Jaccard’s similarity coefficients for interval measure within and between 
cultivars were used to produce a cluster diagram using the unweighted pair-group method (UPGMA).  
The results showed that eighteen samples from thirteen lychee cultivars could be divided into two major 
groups:one included Yu ho pao, San yue hong, Zhu yeh, Xin xing, Liu yue xue, Tang bo and Gao xiong 
zao sheng; the other included Sha keng xiao ho, Shang shu huai, No mi zi, Kwai wei, Kwai zi and Hei yeh.  
The Jaccard’s similarity coefficient of Kwai wei and Kwai zi was 1.00, implying that Kwai wei and Kwai 
zi may be the same cultivar.  From 259 RAPD marker bands, we discovered 8 specific bands for Yu ho 
pao, 6 for No mi zi, 7 for Sha keng xiao ho, 6 for Gao xiong zao sheng, 1 for Shang shou huai, 4 for Xin 
xing, 2 for Hei yeh, 1 for of Zhu yeh and 2 for Kwai wei (Kwai zi).  Those specific single bands of 
different cultivars will be recovered from agarose gel and cloned into TA vector system for sequencing, in 
order to develop new specific primer sets for the use of identifying different cultivars and hybrid posterity. 

Key words: Genetic variation, Lychee, RAPD markers.  
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