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Table 1. The samples of watermelon and their fruit characteristics used in the simple sequence repeats (SSRs) anal-

ysis.
Variety Fruit weight (kg) Fruit shape Fruit color Flesh color
Golden crown 2.5 Oblong Yellow Red
New crown 3 Globe Light-green rind with bluish black stripes Red
Showing 2-3 Oblong Light-green rind with bluish black stripes Red
Farmers Giant 10-15 Elongated Light-green rind with netted stripes Red
New Baby 34 Globe Green rind with bluish black stripes Orange
iu-Lian 5 Globe Dark green rind with bluish black stripes Yellow
Feng-Lan 2.5 Oblong Light-green rind with bluish black stripes Orange
Cheng-Lan 3 Oblong Light-green rind with bluish black stripes Orange
New Dragon 9-12 Elongated Light-green rind with bluish black stripes Red
Yellow Baby 4-5.5 Globe Green rind with bluish black stripes Yellow
Charming Belle 2-3 Oblong Light-green rind with indistinct stripes Red
Lan-Bao 7 Globe Dark green rind with bluish black stripes Red
Hua-Gu-Niang 3-5 Oblong Light-green rind with indistinct stripes Red
Tian-Mei-Ren 34 Elongated Green rind with bluish black stripes Red
Giant Pink Orchind 3-5 Oblong Light-green rind with indistinct stripes Red
China Dragon 10-12 Oblong Green rind with bluish black stripes Red
Hui-Ling 5 Oblong Green rind with bluish black stripes Red
Flower Dragon 10 Globe Light-green rind with bluish black stripes Red
Hua-Guang 12-15 Oblong Light-green rind with bluish black stripes Red
Shou-Shan 12 Oblong Dark green rind with bluish black stripes Red
Diana 3 Elongated Yellow Red
La Belle 10 Elongated Dark-green rind with indistinct stripes Red
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(B1) : WM224 by 6% PAGE

PDM DF DPYM YFYP|MM MF MP|DM DF DPl YM YF YPMM MF MP

250 bp
150 bp
100 bp
(B2) : 6% PAGE
WM227 WM246 WM263
P'YM YF YPMM MF MP
250 bp
200 bp
150 bp

(B3) : WM330 by 6% PAGE

200 bp -
150 bp -
100 bp
WM120 (B5) : WM120 by 6% PAGE
DM DF DP YM YF YP| MM MF MP
300 bp
250 bp Y W9 ¥V Y ¥y oW T +

200 bp 4

1. 3 (P TESREATARRRAR A 53 I LA 7 fl SSR AEst st 2 [El3, -

Fig. 1. SSR profiles of three watermelon hybrids (DF; YF; MF) and respective parental lines (DM, DP; YM, YP;
MM, and MP) obtained from seven informative markers of WM224, WM227, WM246, WM263, WM330, WM381,
and WM120.
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2. f20 SSREENAERREE H B T H I A6 K H PCR ZEYIRF I -

Table 2. The informative microsatellite markers selected from a core set of SSR loci and their products characteris-

tics.

Locus (GenBank accession no) Repeat motif Expected size (bp) Product size (bp) Allele no.
WMI120 (AI563551) (CTT),5 240 240-255 3
WM224 (GD175992) (GCA),, 147 140-153 3
WM227 (GD176087) (GCA),, 127 127-147 3
WM246 (GD176845) (AT), 158 158-180 2
WM263 (GD177425) (TCGTCT), 211 197-225 3
WM330 (GD179345) (AGA), 164 160-200 3
WM381 (GD180564) (AAG),, 113 113-145 3

52 (PSR PR 2 R ST AR E (] 1) © (RIZA%
HrBE B HY 6% PAGE 73 #f7 (f& 1 : Bl ~ B2
B3~ B4~ BS) #on o Hoop 3 AN (8 1
Bl » B2 B3) &4 2 {ElRsR AR E F AR A
B > SLEBIEAIRY 2 (5 <CfE DF 8 MF 2 #55E
73 Al F WM224 140 bp - 1476p) * WM227 12745 1374
WM330,165 b « 154 bp) (F3- 1) o FLRHE WM224
e 4 3 (BT AEER S B3 (140 b ~ 147 bp -
190 bp) » £ 147 bp %5 DP 81 MP i 2 A 454
R Bt MitEA DM 8 MM 5 B R R B,
K5 140 bp » 2 {E 55 fE DF 81 MF 4 3 {# 5 fir
SEBRUH B2 53 B 140 bp + 147 bp ~ 190 bp (%
3) o« SSAENEE WM227 ZEA: 3 [ E AL AR B
(127 bp ~ 137 bp ~ 165 bp) » Hrf 137 bp KW
A (DP 82 MP) FFAHTF B - WIREA (DM 8
MM) HY LN R Be Ry 127 bp - 2 &4 fE (DF
51 MF) 45 3 {8 % fir 3668 1 B8 43 32 127 bp -
137 bp ~ 165 bp (3% 3) - A B WM330 1] 2
3 F AN R B (165 bp ~ 184 bp ~ 255

bp) » H 165 bp fy DP Bl MM X ~ REAILAHHY
FE% 0 184 bp £ MP 1 DM ¢ ~ REAILEAH
B o 1 2 (B2 fE (DF 81 MF) A 3 8% fir &
R B2 o7 Al 7Z 165 bp ~ 184 bp ~ 255 bp (% 3)

e

AP N JytfgaH 2n = 2x = 220 &
R 4H K /N4 8.5 x 10° bp (Guo et al. 2013) -
HHH Levi et al. (2001) % )L RAPD (randomly
amplified polymorphic DNA) fZEzE M H S H
P B 5 0 B %€ H B Fusarium wilt $795 M AH
B2 E RAPD 1 B - 3 T B8G phcih By B3 A Y
SCAR (sequence characterized amplified re-
gion) f&zE o Hashizume et al. (2003) HIF[F g
JIL BC, #1 F, jZ Bf » L RAPD ~ RFLP (restric-
tion fragment length polymorphism) &1 ISSR
(inter-simple sequence repeat) 2 fZ =k >
i {0 I I AR 1T QTL 73 iy » AR T S R L

3. FREEH 3 {iE SSROELRAE A LA 2 {7 SR B A e HAB b Y L BN A B
Table 3. Allelic sizes of amplification with three selected SSR loci for two hybrids identification and their corre-

sponding parental lines in watermelon.

Specific alleles (bp) in the selected SSR locus

Hybrids and their parents WM224 (GD175992) WM227 (GD176087) WM330 (GD179345)
DM 140 127 184

DF 140, 147, 190 127,137, 165 165, 184, 255
DP 147 137 165

MM 140 127 165

MF 140, 147, 190 127,137, 165 165, 184, 255
MP 147 137 184
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Identification of F, Hybrids in Watermelon Using
SSR Markers

Jau-Yueh Wang' and Min-Tze Wu®™"

Abstract

Wang, J. Y. and M. T. Wu. 2015. Identification of F, hybrids in watermelon using SSR
markers. J. Taiwan Agric. Res. 64(1):45-52.

Determination of F, hybrids and their corresponding parental lines is an important quality

control in the production of hybrid vegetable seeds. The grow-out trial (or grow out test; GOT) is a
commonly used method for genetic purity test by seed enterprise. The trial consists of a number of
morphological characters that can vary according to environmental conditions. Furthermore, checking
these types of trials are time consuming, space demanding, and often do not allow the unequivocal
identification of the genotypes. The objectives of this study were to generate the specific and co-dom-
inant markers for discrimination parental lines and the subsequent assessment of hybrids in water-
melon. Genomic DNA from the three F, hybrid cultivars and their parental lines were screened with
24 polymorphic core SSR (simple sequence repeat) primer pairs that developed from 22 commercial
varieties. Based on the results, a key set of three SSR markers were selected for hybrid identification.
As the validation time of GOT’s method could be more than two months, SSR analysis would be a
useful tool for early testing the genetic purity in commercial hybrid seeds production.
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Received: July 31, 2014; Accepted: November 28, 2014.
" Corresponding author, e-mail: wu@tari.gov.tw
" Assistant Rsearch Fellow, Biotechnology Division, Taiwan Agricultural Research Institute, Taichung, Taiwan, ROC.
? Research Fellow and Director, Biotechnology Division, Taiwan Agricultural Research Institute, Taichung, Taiwan, ROC.



