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ARt AR < AHIA Jaccard FREYRTEETGiE » SRIGAN AR SHEIRIFHELE  A6FIA UPGMA
Jik BTG RARIE - fSRBURSH T E A R AT W RS A > Hrh A
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B S - £ 23 (857 - LLUBC-199 2R 9 BB SR ) » HKES OPE-06 B
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FREEET ¢ s - 75k - EHEIF AU E DNA -
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I A HR B RS > AR H BRI 5L A 2000 48« H FTEEZ A/ AT BV B i BV I
s AUFERENE ~ FEAPERE ~ 2R - P~ I DL 5 IR - SEBISEIA TSR (Menzel
2002) - FHIREERSRIARI RS > RS EeR RIBIE aE 5 SOy IR - (R Sod - i)
RS ST [ S A B2 SRR R A TE TP (Menzel & Simpson 1990)

TR AR 20 ST TR 5 [ AR 276 - LT R o sttt 1) 7 et R R tH B RS 1R
Bl > HAEsE R iR Fr SR L2V B 255 a0 Fr DA TR R ER I PRI 47 (iR RE
J5 o ABRTEREHEA ) - B — AR A B R R - G A TR R R B PR A AR -

BEAh » FRCR RIS - A RRF IR B R KGR AT - H TR Z BT > 8K
HEFT AR AR R - R TR R R R - KL - AL ERLE A ECRR R  E AR
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2. ARFATENLEVE R EGER S FrBIEAST B - MR EKEIRE - 5 SR Bl -
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N o S A5 F [R) oh AR E B B ey T B BA e PuR g # B, (Degani er al. 1995;
Mallikarjuna et al. 1995) » {H 225 5 IR AIAHARAOL ~ BEHE f AR BRI 7252 > 528 AT S
R o A DNA Mgl fRAEin LAUE 715 [ FHET TR RIAH DNA SEE 2 AU Pt E TR G R 5 A2 B
s FHE (Williams et al. 1990; Gustave et al. 1991) » Hu(HEEZTE/EYERE S (Schnell et al.
1995) ~ ZG4E (Wolff et al. 1995) ~ 385 (Landry et al. 1994) K H4& (Yamagish 1995; Lee 1997) Z5/E
Yy HEAI ] DNA SEEMTE SR - SRR - Rt ARWF7E H RN 755, DNA
MR FERCZ TR RS - DR MR SR ELA F C RCR - SRm EEReE -

MORLEE 50

HEEE IR

AWHFEF AL FH R AR TS0 IME R F R TR R TR & s S R G
8 A S U R R K i i [ i Z R A - ORI R LI I 4P B0 S R B
) R i HASAURE I & < Rl BT R SHETAE - = HAL » BRI - K - e - i
FTEL ~ AER R I ~ N H I RS = E AR o G DU R EREAR FR S MR -
DNA ZEHDE

DNA WJZERGEFEREZANT © BGHRAEPRIEE 0.15 g » fiE SR RE AU I R L - IAGH
& PVPP > D11 mL ZAYPE (10 mM Tris-HCI pH 8.5, 10 mM NaCl, 80 mM EDTA-Na,, 10 mM,
2-mercaptoethanol 0.1% (v / v) , sodium sarkosyl 2% (w / v) ) » @ 65°C 7K 10 min » Z1& L)
12,000 rpm B0 10 min » B8 » 1 ATBE LT > WEHIA S uL RNase A (5 mg / mL) S {RHE
37°C 20 min > & RNA # > fIA 600 pL /%45 (pheno / chloroform) JE&W > EfE&EHY -
e ORI BT AN 0.6 {5 HEAEAY SRS (isopropanol) » £EZE3 [Ni#ETT DNA (il - %/ 20 min >
HE 0% - FIRREARER » DL T0%IRNEVERT A JElEZ1% » I AGE &R 1 X TE 3 (10 mM Tris-HCI,
pH 8.3, 1 mM EDTA-Na,) ifififi DNA 52 2Af##% » &Y -20C 1~ FEF -
PCR {&t

REMFZHEBARIERWRE 1 X PCR @Y (10 mM Tris-HCI pH 8.3 at 25°C, 50 mM KCl,
1.5 mM MgCl,, 0.1% (w / v) Triton X-100) » dATP ~ dCTP ~ dGTP K, dTTP %% 200 uM - 5[F- (primer)
MRS 2.5 uM > 75 K BRI 4H DNA 50 ng 0 0.5 U DNA polymerase (Thermus brockianus,
DynaZyme™II) » #EBSTESS 25 uL » FrHEIRIE ST » 25 L S0 ul 95l (Sigma mineral oil
M3516) » (&> PCR {# (ABI 2400) 1T - REGTEFRHEFSIERELER 95°C » 30 sec. ~ 42°C »
60 sec. ~ 72°C » 90 sec. » FHILAEST 40 TAEER » ff& LA 72°C » 600 sec. {HETEA: o FFSERG R
DA 2.5 uL 1Y 10 X sample loading dye (1.0 mM EDTA-Na,, 0.4% bromophenol blue (w / v), 0.4%
Xylene cyanol (w / v), 50% glycerol) JE&%  1F 1.5%HIEHRIBE TEEIK T » B ethidium bromide
Qe A UV R NBIE RAHRC 8% -
EHES| T EmE

LA 200 #H3&ER%5 [ (Operon f, g, h, y, aa 5z UBC kit 1) {ERSH AR - fEH 328 23 {H5 [ 1
EITEER > SalBEE 3 X -
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FIFH NTSY'S #ctes t H2 BRAFEEI ARG UPGMA A i FRAF T (R B AG S i
B {AEEIRE (dendrogram) -
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% » i DNA ZEETAES DUEFIHEST « FTfSEIRY DNA DU sl I BOe s A260
o A280 HYELAEPTENEE 1.8-2.0 (2] > ASHAEER g rofif B 2E B ] DAZKEVER 500 ug HYFAIFH DNA -
RAPD {§84R,

1€ 200 {5 10 % HERAVEERES |7 FR AR S5 3 SIS I S BRI A 5 [ -3 23 f> S5k |
TREILFEA 259 {EEFT (RAPD markers) » Jorbg 20 {RHERHT B (S R AR S — AR B — 1 feety - m]
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SR EARLUE (3 1) SIHRIZELERATHIAAR AR SEEAR IR - 4k UPGMA J5 75407
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B~ RER A R A SRR R DS — SRR 0.52 B o H AR B AR USROS 1 JREIIE
259 {[f RAPD feiy g — {56 2401 » BURTE RN L3 A SR B93E Wi S R 15 [ F 4 B R
TERRJFCERARAF AR TP 3R IRIE - T A — RS TR 1 HA AR A R R DA — D E -

n\

7415 DNA it fm /2 LN EEAE I AR NS A KB SYE S THERYTE 7>
HEBLAtAL > ARHERRTERTT.Z DNA ZEHJ750E Puchooa 2004 #¢i.2 CTAB fill A PVP HYZEE5 2
FITH&15) DNA {E450E BB RREE - 7T TH A RAPD If - — MR 37°CER PCR ZBRE T
J& (annealing temperature) » AMHFFEHER 42°CHHE AR R - PLIRFEREAR &G BT L
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L. ANFEZ R E DNA HEAR]H] OPG6 (GTGCCTAACC) 75 AR Bl - M F57r TR0 » 15—l
Fg 100 bp » 1~ 2. Kfaffd » 3.=HAL » 4~ S5 HEFE > 6. 575 0 7~ 8. /IME » 9.8 » 10255 5 11 > 12.
PTHE > 1358 > 14 ~ 1585K > 16638 > 178847 » 18480k » 19.5ER » 20.H,0 -

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. H,O).

Yu ho pao 1
4‘—‘: Yu ho pao 2
San yue hong
Hei yeh
Liu yue xue
Xin Xing
L Tang bao

Gao xiong zao sheng 1

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

— Zhuyehl

L Zhu yeh 2
1

1

Similarity

2. A[FIFHA SR R R -

Fig. 2. Relationships among different accessions of lychee via UPGMA analysis using Jaccard similarity analysis.
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FEARSE > AHH RAPD BYRRE M BB MR TR T (Lee 1997) < L85 HF/34T (cluster analysis)
Hh R S HAL ~ A0 L - BEE S SERETAERREEE - TSIV ~ fEE - R -
TR ~ FA R B EERS A PR [ — B o IhASSLEL Viruel DL 12 5 & CT BOff 2 W BT T 21 75k
TR AH AT EEAHPUESE 023 2 0.93 BURTRYIS (Viruel & Hormaza 2004) » ffiE L7747 il
RAPD AR MTASSREUR - A EHRIREAAHE LSS EAREAR AR i DRy 22 22 (H R AR B
mAE LIRS MR TG SR IR R A — (B2 AR M B AR - ARSI R
il & Ay F R E AR P (55 89% » AN[FIZRIFAYTTEE ~ Wi/ M B R A E RI S FS 100% © £
FEVE R A A B R 100 IS FRIEESHY R asis o A EARH DNA #2387 T
SEETR AU ARSI ISR (FHUE 100% ) > BERANS AT AT S AR AN R 2RI o Ary B A R AR
HIRFSERIIER - oL W AN SRR B 2 R Al E A T TR AT ELE AR DU
23 100%MHFEIIHFIE (£ 1) MhE T =z R AR R SR AR 16% 2 63% ] - PIHIE RS
0.52:0.08 Beltfgphsf o B EARLUE /1% 0.42-0.91 STl (Wen et al. 2006) » FRIKIZHAFEEEZZEY) - i
A PO - ETRALERIRSZ B N B s B - 534% » A RAREUG #2 - 15 PRS-
PR AR ERSE N 7 Rl AR AN [FHE RS AT DA SRR - PRI AN 2R ) — A 2 E
Ei RIEL T A - DNA R B ERL e 2 —50  BRIES R G Bl e -

oA N FEIZEAE R Hor S R A SRR RS 0.58 %6l 78 B2 R T A (e e ]
F 0.5%M7ER - ERGEE ERRGEMIRARIRE » A FISERRRAR BT IMEZAE 259 BT
Y5ERAHE o SEEAEEUE 100% - SUREMEEIEN RGeS R ERE M R B T - s B E
IR B W {8 A [E]1 i PR T E AR LU 5 100% > FHY DNA FERsUa IR Al U n] DABH S 45
DR o RIS TS R {1 R R s (Bl R T A LA SR 5 T 2 R P
# o e HE B T EARTE -

TEASTER A R B RHIREIR B AN E I J0E 2R Y RAPD {6ty BU B 7 K7 245 i el 22
SR R —HER S [T AR A B RE AR R B 58 R [R5 [Ty Y« PRI RIRE A B 72 S AR
Ko RIE AR EARME T3 4T (AR Y 24 B vk By ] S UR BEIR B A 25 2 R
FERHBARYA A » FIF RAPD Hiifgiilzs de FEpRAE et Sk B T ~ ARRHE: - B 1 A DU
SR AR R (BTG P AR AR BRI 2 5 (Rl i 5 A4 B AL SR B AR A ) A
TEH RN CASE B R A AR » SR AT DM Rl 7 A AR B 1 5 SR g e LA S
TEH 2% A FEH RAPD REGERY & EE v DURE i R G (6 1 00 B3 A% I i 7 S T AT 5
(Sequence Characterized Amplified Region markers, SCAR markers) » i#—5 5B iy S — R b
PIRHELHE E IR -

AEA BRI TEAS B AR T B e B 3E 2 5 AT 8 R O e L 28 [l 2 5 7 [ iR L A )
I~ RV INEH R BRG] S F0 i BalEe TAF - Rrtb ey -



PCEEER 287

S5|F3RK (Literature cited)

Degani, C., A. Beiles, R. El-Batsri, M. Goren, and S. Gazit. 1995. Identifying lychee cultivars by isozyme
analysis. J. Am., Soc. Hortic. Sci 120:307-312.

Gustavo, C. A., B. J. Bassam, and P. M. Gresshoff. 1991. High resolution DNA amplification fingerprinting
using very short arbitrary oligonucleotide primers. Biotechnology 9:553-556.

Jaccard, P. 1901. Study of comparative distribution of flower in the porition of Aipes and Jura. (Etude
comparative de la distribution florale dans une portion des Alpes et des Jura.) Bull. Soc. Vaudoise
Sci. Nat. 37:547-549.

Landry, B. S., R. Q. Li, W. Y. Cheung, and R. L. Granger. 1994. Phylogeny analysis of 25 apple
rootstocks using RAPD markers and tactical gene tagging. Theor. Appl. Genet. 89:847-852.

Lee, W. L. 1997. Investigation on Morphological Variation and Analysis of Random Amplifical Polymorphic
DNA (RAPD) for Lilium formosanum and Lilium longiflorum in Taiwan. Master dissertation.
National Taiwan University. 109 pp. (in Chinese with English abstract)

Menzel C. 2002. The lychee crop in Asia and Pacific. FAO, Bangkok. 108 pp.

Aradhya M. K., L. K. Yee, F. T. Zee, and R. M. Manshardt. 1995. Isozyme variation in lychee. Scientia
Horticulturae 63:21-35.

Puchooa. D. 2004. A simple, rapid and efficient method for the extraction of genomic DNA from lychee
(Litchi chinensis Sonn.) African J. Biotechnol. 3:253-255.

Schnell, R. J., C. M. Ronning, and R. J. Knight Jr. 1995. Identification of cultivars and validation of
genetic reationships in Mangifera indica L. using RAPD markers. Theor. Appl. Genet. 90:269-274.

Viruel M. A., and J. I. Hormaza. 2004. Development, characterization and variability analysis of microsatellites
in lychee (Litchi chinensis Sonn., Sapindaceae). Theor Appl Genet 108:896-902.

Wen 1. C., C. Y. Chang, and W. T. Shaw. 2006. Evaluation and phylogeny of Prunus mume Sieb. et Zucc.
germplasm by using RAPD analysis. J. Agric. Res. Taiwan 55:250-261. (in Chinese with English
abstract)

Williams, J. G. K., A. R. Kubelik, K. J. Livak, J. A. Rafalski, and S. V. Tingey. 1990. DNA polymorphisms
amplified by arbitrary primers are useful as genetic markers. Nucliec Acids Res. 18:6531-5653.

Wolff, K., E. Zietkiewicz, and H. Hofstra. 1995. Identification of chrysanthemum cultivars and stability of
DNA fingerprint patterns. Theor. Appl. Genet. 91:439-447.

Yamagishi, M. 1995. Detection of section-specific random amplified polymorphic DNA (RAPD) markers
in Lilium. Theor. Appl. Genet. 91:830-835.



288 GRS 5 56 B 5 4 W

Using RAPD Markers to Study Genetic Variation among
Lychee Cultivars'

Wen-Li Lee””, Yung-Shing Teng” and Rong-Quey Lin®

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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