E8 2T 5 (J. Taiwan Agric. Res.) 54:257~269 (2005)

#]H RAPD 2 ISSR % FAZ 348 2 & )R su#E '

IWBAY EAW hBE® IHFET AL’

-3

FHEH - BEH - tkEZE - % - ZIFREE - 2005 - FF RAPD £ ISSR 43 T 5E8E
POISRAE © 518 R SEHT 9L 54:257-269 -

AR AT B B PRI LT - B NBE (2003 4F) ~ BEEHE (2004 4F) - DK
B RS SE /E ST () » I RAPD (random amplified polymorphic DNA)Ei
ISSR (inter simple sequence repeat)fifd 73 A58 - T AN A= FEAC A B o A S 1
RN 2 5l - REaAS R T E 9 8 A FBLMERY RAPD 5|7 HE » AL 127 & RAPD f&
7 (band) » Hrr 93 fEEFEGAT E S MM - ARy 73.2% 5 {E ISSR 347
18 fiel5 |7 Rl ZE 4 198 flf6efT - Horf 120 filfy 2 AU MEAEEENT - SR H 433y 60.6% -
S MEAR RS R 2 $5H053 AT FLETHEIETS 24 {8 RAPD REEEMRTS - LUK 37 fi ISSR #%3E
s o AT R IR SR (R)5E R o S — SIS T ST UPGMA
(un-weighted pair-group mean arithmetic)Z 5& S AH P 087 > F5 52 B R L RAPD B¢ ISSR
53 FRESEET R B A U R IR [ EL G AT 2 84 - 38 ISSR 43 43Ry Dice AHIAM: 1%
WEE - 3 ARSI RE R - HOE AR L FRECRy 0.58 5 IR HBEFTHT B L PE A
AR~ BREEIRKEBA - MBS R - HEEHE PR 0.44 5 SN
BB EARDIE RO 0.34 - 5582 » RAPD B, ISSR Rifd 43 1 H2 5k 4 v] JiE A A v K
nntEEEE - WA IR -

RAGRER : PN ~ FERUOMT ~ EMIIE S R DNA - [H7 B 7SI H A -

il

Al

P8I [Citrullus lanatus (Thunb) Mansf.] » 3£ Watermelon » {84 “/kKK” ~ “BR" h—HE4EE
PEREAAEY) @ EHE R (Cucurbitaceae)PqIUE (Citrullus) - PN BL RS 2n=22 [RE R EGEIEN -
POITE R B TR s - BB - I E RN ETIRE (%) 946~953 4F) THrAA
PSR SRk g —F > HAEYIRETE T BRI B5 | A B - v IURERIGRE KRES A » 1917
FOAERECSE - BRENGEAGERERBREAER > 1956 .78 TRES, (5 TTTBREXEZRES,
TSR BT - BRI LATT RS T MRETE RN SER R TE > 5K

1 fTEREBEZ B BT oo 2245 5% - 2 HIH - 944 12 H 16 H -
2. AprEEAHBIEIIZTE - BIFE AR - RIISEE - BIEIDISE R - 9t E - 28 28R e -
3. EESE - BTEH ¢ jywang@wufeng.tari.gov.tw ; EHE % : (04)23338162 -
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CEDLTARPEIN ~ CRAL— SRS N R AR (FESE 1993) o 1968 AR AR P 0 FIROL 0 H AR
B P AR A H G DAPE I LA A 2 SR A BT RN T R Bl S P I L B B R
BURLPA/ZNPEIN (A0 “HRRA” ~ “FHEVE) - AR/ NUPE I - R - “R/NEC &) B

R B OEER LR S SR E B L (Hh%F 1993 5 AREE 1998) - 2003 F 2004 A
M RSB P AR HE LD MO8 P I Rl "RENIRLE” - BRI/ - fEEE
Z Eﬁ‘ﬁ A PE I B R AT B (D48 R Gt o B LARE R BIRR - ks 2003 SR A
fat o EEAEB AP MRS AR E MR 15,000 AEAEA » (FESEE M EEY)

TE%%EM@%%HIF#EE’J%E% EEYIBEREROIRE - FTIEEY) 1 R b A i br 28 B
FIF - BABR A R R A AR T i A O G B PR I B -UPOV  (The International Union for the
Protection of New Varieties of Plant) ; » 5 HFi/R58R T HEYIRE L 5 0 7T DUE I Y)#T i L2 FRES
BAFI I 2 M2 - BN i R FE Y E AR » TR M) SRl o S R IR B H A R A R — -
39 vt A B 1) B3 1) ) AR RO RE P M IR W 1 b - LI B R 4 F AR S 2 S AR — T i LG SR Ay i e
FETH - William 22 A (1990) 5z Welsh & McClelland (1991)#z H: #:/F 5 B8y RAPD (random amplified
polymorphic DNA)ZEE /7 TRESEH T © IR EE AR EN (Klein-Lankhorst et al. 1991) ~ +4E
Bl#ESE (Kresovich et al. 1992 ; Mailer et al. 1994) ~ FE$52 (Demoke et al. 1996) ~ #k (Chaparro et al.
1994) ~ %1t (Wollf et al. 1995) ~ & /422 (Scovel et al. 1998) ~ L (Sharifani et al. 2000 ) ~ #{= (Martins
et al. 2003)Ed 7k (Wu et al. 2004)5 % B R EBAEY) - 1F kMR85 20k E IR A R4 #T 2 i 5E - It
b RAPD 43 T3 R ] FIR 75 (AL 3 B O AS SE M 4307 (Martins et al. 2004) » DL 76 fét
RHAB S 2 1 ZAS R KR BRI 4T (Devarnumath et al. 2002) -

Tautz & A (19847 EZ AV AR H8H 1~6 HEE M ZEFYIEE (short tandem
repeat) - fER[EIRY TYrfE , B EGWHEEZ AR - Condit & Hubbell (1991) -~ Akkaya Z¢ A (1992) ~
Lagercrantz £ A (1993)k Wang £ A (1994) R fHfE SR LS R 8BS (simple sequence repeat,
SSR)EifE Ry fiifiti 22 DNA (microsatellite DNA) » th{Z{EIEYIRYELIRIAH - HARE TR, R A
B2 RUPMERE - 1993 4324 » SSRARGE Ry th B {2 A IR EKAUREE 434 (Taramino & Tingey
1996) » ZLELIKIFHEFE 2 #F5E (Yamamoto et al. 2002) » LRz 7K F 3 {5 0% S5 54 (Saini et al. 2004)%: -
FEFE It s 2 DNA fEMEYI YN 2 B 9553 > Zietkiewicz 22 A (1994)F2#2H, SSR-anchored PCR
e - AR ET B R FERGT 1T - 77 R FIH A YRR SSR EEFS (—#h 2 2 5 MEEN
KEIRFS) » 534 578 3" b AN b — R = (EE A EREFF 51 5 DU R 5 [T PCR [JHE » I HEg i &
LKA b SSR WIS ART 2 BRI By - B SR 2T - v H DA YR - ME HhfE 43 ARSI SSR
Gy RREE BT B LG - MEAERL SSR 43 AT AT B AR 7 R o BE R RE A f4 8 2 BE IR - 1995 4R
Kantety ¢ A LU NG 73 T AR SE 5T » AT TR B EIE S EE 4347 » A% 2 Ky inter simple sequence repeat
(ISSR)$ i = 13:1% Charterers £ A (1996)#E& ISSR #EZE/E i SEs 5 fE < £ 7 » Prevost & Wilkinson
(1999) LA ISSR #E#L 53 Al F K M S AR B MHE » Arnau 52 A (2002)FI[ ] ISSR 43 F AR GEHET T H %%
ARSI E - Mondal (2002)4 ISSRASEEE F A 0 16 1 {5 S 55 .2 ¥4 - Terzopoulos %8 A (2005)
L ISSR 73 FAEEEIF R M RIS T E < ) » BLSh - Leroy A (2001)FI ] I1SSR 1F Ry A E AR S AH %
BE g w FE AR GE M A - Scarano Z5 A (2002)HILL ISSR #ETTHE AL &8 2 R VUMEHG < H1 - A9E2
% Hawkins £ A (2001)2 75X RAPD 43#7 » Levi Z A (2001) 2 P4 /I{ ISSR 2> FHEEE53#7 - LUK Monte
Z£ A (2001 - 2002);:2 B4 I1SSR M7 Hefiy » HARD & A TG I b il B i S B R B AT ey e oK - J57
PUICHT AL T8 DNA FERCE R - DUE R ot & L EE 2 HE R -
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MFERTTE

aBE At A
LURZERERFT 2003 4282 2004 3T ap HAVALA/N P IUHT G0 © “BE/NIALE” B HE
Gut- /N E R HEESAM R ¢ “TW 5377~ “TW 701"~ “TW 518" ; SSLLHFiHERR RIS <
KLPY/NEIPE USSR © “%045” (Red Delicious)Bil “HA25 A ” (Dark Belle) » [ AAPE I 5LFE “2EEF” (China
Baby) £ ={ERyREs I REEC DL ES :Hr/\fl ABEtE L (3% 1) #E1T DNA fERU T B (GR)
R AR B Al -
DNA ZHy
1Y 50~80mg .z J\ fH &4 B8 SR (R 1)AY PE I 4 i %5 Fv Ry & &ty > 1 I DNeasy® Plant Mini Kit
(QIAGEN) - #£1TDNAZLHY « <15 2 DNADLY B HL 830D 60/ ODogoifll iE H EL{E £ 1.6~1.9 » i LA OD2go
1En+ﬁDNAo§F? oI EE HOREE K10 ng/ul - $2EEAE R LU RAPDERISSR;F A58/ M i B S ISR
5EEH I HE (polymerase chain reaction, PCR)FIDNARFR ©
RAPD %3 FIEeS 72 4R
2 Hawkins& A (2001)74{RAPD4}¥7 » EHOperon Kit(B~C~F~K~-~L W~ Y)5|7 - EiHHE
T BRI Bl 22 BU P BHEE 5 [ 791 (OPB12~ OPB15~OPC12~ OPF04 ~ OPK14~ OPL11~ OPWO02 ~ OPW04
OPY15) » #E{T8M fH R WIPCRIJE - [ FEWR #EBEFRE F510 puL » A& 0.5 p Tag polymerase (Roche-
FastStart) ~ 1 X PCR buffer (50 Tris/HCI, KCI, (NH,),SO,, pH8.3 ) ~2.0 mM MgCl, . 200 pM dNTP -~ 0.2 uM
é‘l% K 25ng #EAK DNA - BREREEEEH N EESs fy Perkin Elmer Cetus Thermal Cycler 9700 » [ JfE
B RAEZYEAT - 95°C 5 min; FHETT42 XAY95°C 45sec > 40°C 45sec 72°C 1 min 30 sec ; %
72°C 10 min ; [FESERARITIRAAC - DIBEREEITPCREY)Z Bk -

& 1. RAPD Ed ISSR 7347 FliZ P8 UM e Hoke 1

Tablel. Characteristics of watermelon cultivars (lines) used in the RAPD and ISSR analyses

Sample Cultivar Fruit Fruit Fruit Flesh

no. /line weight (kg) shape color color  Remark

1 Tainung no.6 45~55 Globe Light-green rind with Red Hybrid by ARI *
bluish black stripes

2 Tainung no.7 2.5~35 Elongated Dark-green rind with Red Hybrid by ARI ?
indistinct stripes

3 TW537 4.5~6.0 Globe Light-green rind with Red  Female parent of Tainung
bluish black stripes no.6

4 TW701 3.0~4.0 Elongated Green rind with indistinct Red  Male parent of Tainung
stripes no.6 & no.7

5 TW518 2.5~35 Elongated Dark-green rind with Red  Female parent of Tainung
indistinct stripes no.7

6 Red Delicious 2.0~3.0 Oblong Light-green rind with Red Commercial cultivar

netted stripes

7 China Baby 12~17 Oblong Light-green rind with Red Commercial cultivar
netted stripes

8 Dark Belle 2.5~35 Elongated Dark-green rind with Red Commercial cultivar
indistinct stripes

?ARI: Agricultural Research Institute, Taiwan.
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ISSR B FIRFF AR

ISSR 23 #r 25| TELH UBC SSR Primer Oligonucleotide Set100/9 (John Hobbs, NAPs Unit,
University of British Columbia, Vanconver, V6TI23, Canada) - 2} 100 7 - PCR ¢ FEVK fA#EFE ks 25 uL»
A& 1.25 u Taq polymerase (Roche-FastStart) ~ 1 X PCR buffer [50 Tris/HCI, KCI, (NH4)SO,, pH8.3] ~ 2.0
mM MgCI2 ~200 UM dNTP~ 0.2 uM 5[ F Kk 50 ng 1tk DNA - B & EE A EgH e e 2% B Perkin Elmer
Cetus Thermal Cycler 9700 » ISSR 7347 2 B & W 2 H 85 I FERY 1A B HIIER By © 95°C 5 min 5 Fg3fE1T 42
XY 94°C 1min» 53°C~58C (f%3]F Tm {EZFHE) 1 min » 72°C 1 min 30sec ; % 72°C 10 min;
JFESE AR RT IR 4°C » BEREETTAY)Z DNA &k -
DNA &k

& RAPD I, ISSR 43#72 PCR [ FEZE ) 10 uL iA 6 5k EHEYH (6 X loading buffer:0.25%
bromophenol blue }z xylene cyanol-40% wi/v sucrose)> L 1.5% %) agarose -1 0.5X TBE buffer (40 mM
Tris acetate, pH 8.0; 1 mM EDTA) 17 DNA ik - EEykfEk BIO-RAD SUB CELL GT - & 100 V »
TEVKHERIAT 100 min> #ERBER 0.5 mg/ml 4 ethidium bromide Hrgifa 20 min> W3R YL 15 min ;
HER UV LS - weilEse & DNA 000 5 B - S RUE AT fE 2 B2 1S 2000 Digital Imaging
System (Alpha Innotech Corporation) - #2517 LN DNA &5 2 &R 47 -
PCR E#) 2 B & (cluster) 2 #f

BT EER A Gel-Compar 11, Version 3.5 §ikfs (Applied Meth, Kortrijk, Belgium) » &/ /i 5
FRHEFTE 4 HTHY RAPD 8 ISSR i HEIBARYELER « PR RS/ i 53 #rfk > DL UPGMA {5 &HH
IERLE - PCR EYIHY DNA JFrE¢fREL Genl00 DNA Ladder (3,000 bp~100 bp) fF Ry fli 5o v &2 £
# o AL Dice’s fHRLEIREGETT 4347 - FEOUMESRBUE (simple matching coefficient) iy &5 05 =0k
F=2nxy/nx+ny = nx & ny 53 A1f0FR X & Y SRNFTE %5 DNA FE - nxy BIFRR X R Y @R
HAL A B8 (simple matching coefficient, Nei & Li 1979 ) » LI Digital {i A B #ET UPGMA
FEfe AT AR ERESLE GR)EZEBARIRRE (similarity coefficient) » K i 5 [ {8 Bl S 1 o2 A6t
AR (Dendrogram) o

m R

B Z RAPD 53 FIRFE 547

H PCR EW % R M:KIFAHEEA RAPD 5]+ : OPB12 ~ OPB15 ~ OPC12 ~ OPF04 ~ OPK14 -~ OPL11 ~
OPWO02 ~ OPWO04 5 OPY15 - 1T 8 fldl it R AVEARU T L A5 - BH/RLL OPFO4 Y% - 5 18 filfi
i (band) » HrpZRIVERAE Ry 16 i - OPFO4 #HY/\Eanfl GR)BA Rl T - #5 16 {6 2 8%
fom ml s kR CR)SE=E@y (R 2~ [@ 1) - #GT 9 il RAPD 5[r-3tmlZ&f 127 {§ RAPD f54% -
Horfr 93 oA A Z AU - SRS 3Ry 73.2% > 95 | TRl EL 14 {8 RAPD 57 - ZAIMEE
Vv Ryt s |5 10 fE R » FEYIRY RAPD 53 2 70 18 R/NAIS % 237 bp 2 3,863 bp (3% 2) - Sif
#Anil GR)EUE < E RAPD SRR EUR > AR ERIEI "R EEH CARE R R % -
Gata 6 51 8 fEfe rI . » HKF “Dark Belle” » G145 4 857 5 A nI#hlc (£ 3) -
BRT “TW 701750 HR 7 {5 GR)¥IHE R ER RAPD BEEEMRA - DUE RyRe i et 8 o S M “TW
701" S L AE A Y167 - (HLL OPFO4 5| 7317 PCR ZEY) » (] #E3 16 fli 2 BUMER A - B H Ath
il T LU (3% 3) -
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3® 2. PHI RAPD 73 TFASEE T2 51T e H: PCR W)

Table 2. RAPD primers used in analysis of watermelon cultivars (lines), and the products of PCR amplification

No. of
No. of polymorphic distinguishable
Primer code Products size (bp)  No. of bands bands Polymorphism (%) patterns
OPB12 387~3,156 15 9 60.0 -
OPB15 237~3,298 12 6 50.0 3
OPC12 351~1,955 1 9 81.8 2
OPF04 379~2,867 18 16 88.9 8
OPK14 554~3,863 12 7 58.3 2
OPL11 475~3,257 17 15 88.2 4
OPW02 408~2,984 14 7 50.0 4
OPWO04 436~2,755 16 15 93.8 3
OPY15 431~2,712 12 9 75.0 3
Total 127 93 73.2
Mean 14 10
OPC12 OPF04

M 1 2 34567 8123456 738M

bp

3,000 —p
2,000 —p
1,500 —p»

1,000 —p

500 —»

1. P§ILL OPCI12 ¢ OPF-04 5|FHiti:z R APD 43 Hrlal 3 -
Fig. 1. Amplification profile of 8 cultivars (lines) of watermelon using OPF04 and OPC12 as RAPD primers. The lane
numbers are the same as the sample no. indicated in Tablel. M: Gen100 DNA Ladder.
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#F 9 fEl RAPD 5[-FHyEY) 127 {8 RAPD {77 » & 01T Dice’s UPGMA HESE3AT - fili BRI
B\ B ST GRS MR EE - FURE SRR B AR (R ECRy 27.5% ([ 2) 5 58 —HF Ry R a2 s it
REEGMEEA » HhREMEFTmANEENK - SR LIRALERECR 64.8% @ HXFEHA TW
5377~ “TW 701"~ “TW 518" = jl RAHAMECRECRy 45.5% ; B A B A 52 S e 5 (A o B[R] — R -
FARAME TR ECEy 38.0% - 554 » =By B 18 FI B SR e 55 — i » FLARDUE FR ¥k 45.4% » R “Red
Delicious”82 “China Baby” # s fHT » A GRECRy 77.5% (& 2) -

B Z ISSR B FiRFE2

E| UBC ISSR Primer Oligo-nucleotide Set100/9 A 100 7 5 | g G BHEE S B R IAY ISSR 5]
¥~ 18 fii » A di-nucleotide, 3’ anchored 5[+ 10 i (UBC807, 809, 810, 817, 818, 826,827, 835, 845,
857 ) - tri-nucleotide motif 2 f& (UBC866, 868) - tetra-nucleotide motif 2 {# (UBC873, 874) »
penta-nucleotide motif 2 {ff§ (UBC880, 881): 1 k di-nucleotide, 5’ anchored 5|7 2 {ii (UBC888, 889) (¥
4) o J\AE 75 I A FR AL 23 M7 A SRR » DL UBC826 5|1 HYAEY LR Bt DNA LRI % » 47
AR EEY) 20 {6 - LUK 18 8 2 RIS - HEATERUM T ZR (& 4 & 3) - &3t 18 | I1SSR 5|

3 3. EH0PE GRS A ((R) Z RAPD ##3E
Table 3. RAPD markers for differentiating watermelon cultivars (lines)

Cultivar/line Primer: revealing specific band (bp)
Tainung No.6 OPWO02: 839
Tainung No.7 OPC12: 926; OPF04: 2340; OPK14: 554; OPL11: 956, 2721; OPWO04: 910; OPY15: 2010, 686
TW537 OPL11: 2779; OPWO04: 2755, 1304, 555; OPY15: 1525
TW701 —
TW518 OPB15: 2050, 671; OPY15: 1143
Red Delicious OPF04: 1576
China Baby OPL11: 600
Dark Belle OPF04: 2867, 709; OPK14: 907; OPL11: 1056; OPWO04: 1934
Similarity coefficient (%) Cultivar/line Breeder remark
40 60 80 100
L Twiror
44: TW518
TW537

TAINUNG No.6 TWSE37xTW701

TAINUNG No.7 TW518xTW701
Red Delicious
—|: China Baby

Dark Belle

2. I EAHRES TR CGR)FFE 9 18 RAPD 51 » #8 UPGMA Dice’s FTELZ AR RHIRE -
Fig. 2. Dendrogram of 8 cultivars (lines) of watermelon based on PCR products with 18 ISSR using UPGMA as the clustering
method.
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& 4. PEIISSR 2 FREEE T2 5[5 B PCR W)

Table 4. List of ISSR primers used in 8 cultivars (lines) of watermelon, and the products of PCR amplification

No. of No. of
Srquence Products No. of polymorphic Polymorphism distinguishable
Primer code 5'—=3’ size (bp) bands bands (%) patterns
UBCB807 (AG)sT 323~2,037 10 5 50.0 -
UBC809 (AG)sG 413~2,116 15 13 86.7 2
UBC810 (GA)T 537~1,583 5 1 20.0 1
UBCB817 (CA)A 534~2,775 5 2 40.0 -
UBC818 (CA)G 435~3,340 11 10 90.9 6
UBC826 (AC)sC 295~3,280 20 18 90.0 8
UBC827 (AC)sG 484~2,939 12 1 91.7 5
UBCB835 (AG)sYC? 248~2,801 12 4 333 -
UBCB845 (CT)sRG 460~3,487 6 3 50.0 2
UBCB857 (AC)sYG 326~3,544 10 8 80.0 1
UBC866 (CTC)s 437~3,364 10 6 60.0 1
UBC868 (GAA)s 250~1,286 8 0 0.0 1
UBC873 (GACA), 566~3,180 19 13 68.4 5
UBC874 (CCCT), 949~3,372 10 3 32.0 1
UBCB8830 (GGAGA), 237~2,439 14 10 714 3
UBCB881 (GGGTG)s 460~3,587 12 10 83.3 4
UBC888 BDB(CA); 332~2,787 9 1 1.1 1
UBC889 DBD(AC), 309~2,738 10 2 20.0 2
Total 198 120 60.6
Mean 11 6.7
2Y:(C,T); B:(C,G,T); D:(AG,T).
UBCB826 UBC874

M1 23 45678123456 78M
bp

3.000 —p

2.000 —p-
1,500 — P I e L = T

1.000 —p» S Gl B G ey G -

==

—

500 —P

3. P§/INLL UBCB826 fz UBC874 5| T~ .2 ISSR s ATEEE -
Fig. 3. Amplification profile of 8 cultivars (lines) of watermelon using UBC826 and UBC874 as ISSR primers. The lane
numbers are the same as the sample no. indicated in Tablel. M: Gen100 DNA Ladder.



264 BEBEENST F54% F4 2005

T WIEEA 198 R o Hdb 120 ERTFE 2 A LRI LLER 60.6% ; SEHTEE ISSR 5[ > AT
EAE 11 BT RIS R 7 1 Y (55 R95r F& K/ NI 348 bp %5 3,587 bp (2] (% 4)-
RN GREEHEANRETE ISSR EFEBATRE LU - mHRER A “H A58 &
SRS 0 ARt A LS 10 EERFF R 0 HAKk “China Baby” » G145 /56511 8 fElfk
AT HER .2 (3% 5) o ISSR BLEEHTAS R » HEEAAY U AR CR)II T HEIS R ENY ISSR BLEEA - WI{E
R S E 2 0 & EHA 37 8 ISSR AR EE Ay nl (/e S E 2 (36 5)

# 18 flil 1ISSR 5[ F#fT PCR E4:Hy 198 T - &P LA Dice’s UPGMA &I FE R - HA
ARk (dendrogram)Bd RAPD markers 55 AHT (& 2~[& 4)-1SSR markers 7347 T fi &L/ UE fmdE (GR)
INAT SRR RE - FOR AU (R B 37.7% (& 4) - Hip S —HhREMERN “GRA%R - B
B DRHBRE™EEA “TW5E37” - “TW 7017~ “TW 5187 5 {Ef & » EEM P RER
44.5% ; S34h > ZEREREEERER S —F > B SMEEEMEOERECR 57.7% » Hf “Red
Delicious”Eil “China Baby” &k AH3T - FHAE (R Bk 68.4% ([& 4) -

F 5. #EAIPE IR fLHE (GR) 2 ISSR f#3E

Table 5. ISSR markers for differentiating watermelon cultivars (lines)

Cultivar/line Primers: revealing specific band (bp)

Tainung No.6 UBC826: 896, 1815; UBC827: 1288, 2939; UBC835: 1033; UBC857: 968, 1817; UBC866: 1122;
UBCB873: 752; UBC880: 938

Tainung No.7 UBC826: 2133; UBC873: 672; UBC880: 899

TW537 UBC809: 503; UBC818: 435; UBC826: 591, 1237, 1728; UBC827: 742, 1238; UBC889: 309

TW701 UBCB866: 437, 555

TW518 UBCB866: 886

Red Delicious UBC880: 1591

China Baby UBC807: 357; UBC818: 1296; UBC873: 1378 ; UBC874: 2791, 1196; UBC881: 460, 1018;
UBC888: 367

Dark Belle UBC818: 1017, 2665; UBC826: 616; UBC881: 560

Similarity coefficient (%0) Cultivar/line Breeder remark

40 50 69 70 80 90 100

TW701
TW518
TAINUNG No.7 TW518xTW701

—
— TW537
-

TAINUNG No.6 TW537xTW701
Red Delicious

China Baby

Dark Belle

4. P EFRESSHE(GR)F#E 18 1 ISSR 5[+ » #8 UPGMA Dice’s F B AR BHIRE
Fig. 4. Dendrogram of 8 cultivars (lines) of watermelon based on PCR products with 18 ISSR using UPGMA as the clustering
method.
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7

A PCR MW Ecfli ol 8 e - B MY IR0 P eGE SR M Ei ke - A AIES) -
Hashizume % A (1996)1 RAPD 435 A% S PG A [RIAHEH B B3 - W6 2 T EK4 RAPD 2357 AR
e AMNR Rz MR » Hawkins 2 A (2001)7RFIH RAPD 73455 » TP MR 52 F3 AR E
BMEAREE T > SR BRI - RE - RNt - A - T EEEMEREZ RAPD 5 - K
WFFEHESRINGEE - DL RAPD 43 TGS AT FE - PR IR 2 8 5E - HEFBRRU Tz (8 1) - B2 &P
H RAPD 43 F#55E - # Dice’s UPGMA SER gL BhikE - RIZEBEA 5 AR 5 @A -
EHUHESHN A — R gy M IR R RS S ER R —i - it RAPD 2 FREZERR F A W EL
e @R RIS - IR IR B BIERAGR AT - DU R R 8 AR i B4l -

Wang A (1994)7EfE 2 DNA > FIEEEAFTI ST L SBBE Y A KA 8P 5 EE (simple
sequence repeat, SSR) » DIFR{EALT B/ 7% E 48 (di-nucleotide motif)ifi Fy 3k - HoAth—10 ~ =& - 1Y
EHEEFFYIERE (mono-nucleotide motif; tri-nucleotide motif; tetra-nucleotide motif) » 4= 58 HIl {7
1K » BEEEAHHSERY ISSR 43 FAEEE M AS SRARVI & - ARBfF5EH - B 100 32 ISSR 5|7 HfifiEf5 18 S H
LRI EYIEYS|F > Hh di-nucleotide motif By 5 [ FBUEE 7 2 (3% 4) » #URZK ISSR 5| FE&ET > A&
ZHEYERFFLL di-nucleotide motif Fy 3 > $E{ft il fOoEERE T2 -

Lt RAPD Ed ISSR [if# DNA 73 TREGEAE VG I AR _RRYRGE » TR E T EMRTRAS R -
i RAPD HEFERL 252 T BN, IRAIRTE » (B B S BRI R Ay — B - Ak PCR
REAS B - B S E YR BB - SRk — AR s 8 T2 (Micheli et al. 1994) - 5L
Pt 2 DNA EITIEYERM S ATRT - DEEZIEYH SSR BERIFFIFEA » FLUtLEtE Miln—
FHAYEL—5 |35 > DUMECR T IEMEL Y L S5 78 P SN T SUE IR BRI - A B8 E AR
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Molecular Markers Derived from RAPD and ISSR
Analysis for Identification of Watermelon®

Jau-Yeuh Wang?®®, You-Ming Chang?, Bor-Kwei Shen?,
Yu-Hua Wang? and Pan-Chi Liou®

Summary

Wang, J. Y., Y. M. Chang, B. K. Shen, Y. H. Wang, and P. C. Liou. 2005. Molecular markers derived from RAPD and
ISSR analysis for identification of watermelon. J. Taiwan Agric. Res. 54:257-269.

RAPD and ISSR markers were obtained for eight watermelon [Citrullus lanatus (Thunb) Mansf.]
cultivars (lines) including two hybrids [Tainung No. 6 and Tainung No. 7 bred at Agricultural Research
Institute (ARI)] for fingerprinting and assessment of their genetic relationship. Nine reproducible RAPD
primers generated 127 fragments, among which 93 were polymorphic bands (polymorphism 73.2%).
Eighteen ISSR primers yielded 198 ISSR fragments, of which 120 were polymorphic bands (polymorphism
60.6%). Fingerprinting analysis showed that 24 genotype specific RAPD markers and 37 specific ISSR
markers were sufficient to differentiate these cultivars (lines). The genetic relationship and genetic
similarity between cultivars (lines) were estimated using Dice coefficient of similarity of all of the ISSR or
RAPD markers. Based on UPGMA (un-weighted pair-group mean arithmetic), the pedigree information
and the dendrogram of these two markers were similar. Analysis of the similarity coefficient of ISSR
markers revealed that three commercial cultivars with a genetic similarity of 0.58 belonged to a cluster
different from the cluster of two hybrids with genetic similarity 0.44. These two groups had genetic
similarity coefficient value of 0.34. It is suggested that both RAPD and ISSR could be utilized as a
reliable tool for the fingerprinting and assessment of the genetic relationship of watermelon cultivars.

Key words: Watermelon, Fingerprinting, RAPD (random amplified polymorphic DNA),
ISSR (inter simple sequence repeat).
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