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12 4 2003248

Table 1. Differential cultivars of watermelon for separating physiological races of Fusarium oxysporum f. sp. niveum isolates
FNC-0801, FNT-0202 and FNH-0103

Differential Plant
Race Wilt (%)

0 1 2 FNC-0801 FNT-0202 FNH-0103

Black Diamond S1 S S 75 (S) 98 (S) 98 (S)
Charleston Gray R S S 25 (R) 38 (R) 32 (R)
Calhoun Gray R R S 19 (R) 20 (R) 9 (R)
PI 296341 R R R 0 (R) 0 (R) 2 (R)
1. Resistant (R): 0-40% wilt; Susceptible (S): 41-100% wilt.
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JSB Sugar Baby

Fig. 1. Pedigrees of JSB (Fusarium wilt disease resistance
line) and three Sugar Baby inbred lines.
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SCF FL-S FL Sugar Baby

( ) 92%

JSB (Race 0)

Sugar Baby JSB

JSB Fine Light (FL) Sugar

12 4 2003250

A

C

B

D

JSB (A) Sugar Baby (B) Sugar Baby JSB (C) JSB Sugar Baby (D) F1

Fig. 2. Fruit characteristics of JSB (A), Sugar Baby (B) and F1 cross progenies of Sugar Baby JSB (C) and JSB
Sugar Baby (D).

JSB Sugar Baby

Table 2. Horticultural characteristics of watermelon Fusarium wilt-resistant line JSB and -susceptible cultivar Sugar Baby

Cultivar/Line Days from sowing Fruit weight Fruit shape Rind color Flesh color Soluble solids Reaction to 
to harvest (kg) conc.1 Fusarium wilt

JSB 90 5.1 Round Solid, dark Red 8.1 Resistant
Sugar Baby 90 3.4 Round Solid, dark Red 8.0 Susceptible
1. Total soluble solids concentration determined with Bausch and Lomb refractometer, 0 to 25% scale.
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JSB

Table 3. Differentiation of watermelon cultivars / inbred lines
of JSB watermelon in  response to Fusarium oxysporum f. sp.
niveum isolate FNH-0103

Cultivars/lines Wilt (%) Rank2

JSB (1) 1 0 HR
JSB (2) 4 HR
JSB (3) 12 MR
Sugarlee 0 HR
Calhoun Gray 32 MR
Charlee 36 MR
Dixielee 38 MR
SCF 94 S
FL-S 97 S
FL 92 S
Sugar Baby 100 S
1. JSB (1), JSB (2) and JSB (3) are mutant plants derived from the

susceptible Sugar  Baby population.
2. Highly resistant (HR): 0-10% wilt. Moderately resistant (MR):

11-40% wilt.
Moderately susceptible (MS): 41-70% wilt. Susceptible (S): 71-
100% wilt.

JSB

Table 4. Differentiation of watermelon Fusarium wilt-
resistant lines JSB and its F1 cross progenies in response to
Fusarium oxysporum f. sp. niveum isolate FNH-0103

Cultivars/lines 1 Generations Wilt (%) Rank 2

SB JSB F1 32 MR
JSB SB F1 38 MR
FL JSB F1 22 MR
JSB FL F1 17 MR
JSB No.102 F1 0 HR
JSB No.110 F1 0 HR
No.101 JSB F1 0 HR
No.103 JSB F1 0 HR
No.101 S4 100 S
No.102 S4 100 S
No.103 S4 100 S
No.110 S4 100 S
JSB S6 0 HR
FL S6 92 S
SB S6 100 S
1. JSB: Inbreed line resistant to Fusarium wilt and derived from six

genernations of self-pollination for single plant selection by
Fengshan Tropical Horticultural Experiment Branch, TARI,
COA. FL: Fine Light (susceptible to Fusarium wilt). SB: Sugar
Baby (susceptible to Fusarium wilt). FL, SB, No.101, No.102,
No.103 & No.110 are inbreed lines and susceptible to Fusarium wilt.

2. Highly resistant (HR): 0-10 % wilt. Moderately resistant (MR):
11-40% wilt. Moderately susceptible (MS): 41-70% wilt.
Susceptible (S): 71-100% wilt.
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ABSTRACT
Chen, K. S. 1,2, Chang, P-F. L. 1, Liou, T. D. 2, and Huang, J. W. 1,3 2003. Identification of Physiological
Races of Fusarium oxysporum f. sp. niveum and Breeding for Fusarium Wilt-resistant Watermelon Line.
Plant Pathol. Bull. 12:247-254. (1. Department of Plant Pathology, National Chung-Hsing University,
Taichung, Taiwan, R. O. C. ; 2. Fengshan Tropical Horticultural Experiment Branch, Agricultural Research
Institute, Council of Agriculture, Fengshan, Kaohsiung, Taiwan, R. O. C. ; 3. Corresponding author, E-mail:
jwhuang@dragon.nchu.edu.tw, Fax: +886-4-22851676)

Four watermelon cultivars, Black Diamond, Charleston Gray, Calhoun Gray and PI 296341 were used
as indicator plants for differentiating the physiological races of Fusarium oxysporum f. sp. niveum. The
results indicated that three isolates FNC-0801, FNT-0202 and FNH-0103 collected from central Taiwan
belonged to race 0. An individual mutant plant resistant to watermelon Fusarium wilt was derived from the
susceptible Sugar Baby population. After six generations of single plant selection and selfing, the line was
temporarily named as JSB. The horticultural characteristics and fruit quality of JSB were observed to be
similar to Sugar Baby population. However, JSB showed high disease resistance to Fusarium wilt. All F1

progenies from the crosses between JSB and six susceptible inbred lines were resistant to Fusarium wilt.
The results suggest that the disease resistant ability of JSB may inherit to the other superior inbred lines of
watermelon and it can be selected as the parents for breeding the new disease-resistant watermelon varieties.

Keywords: watermelon, Fusarium oxysporum f. sp. niveum, fusarium wilt, race identification, disease
resistant variety


