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Determination of an Effective Method to Evaluate Resistance of Bottle
Gourd Plant to Fusarium oxysporum {. sp. lagenaria

Sang Gyu Kim, Oak Jin Lee, Sun Yi Lee, Dae Young Kim, Yun-Chan Huh, Se Woong An,
Yoon ah Jang, and Ji hye Moon*

Vegetable division, National Institute of Horticultural and Herbal Science, Rural Development Administration, Wanju 55365, Korea

Abstract. Fusarium wilt caused by Fusarium oxysporum is a devastating disease limiting production of watermelon
in Korea. The best way to control diseases is to use resistant gourd rootstock on watermelon. This study was conducted
to establish an efficient screening method for resistant bottle gourd to Fusarium oxysporum f. sp. lagenaria. To
develop an efficient inoculation method, incubation temperature after inoculation (15, 20, 25, and 30°C), inoculum
concentration (1 X 10%,5 X 10°, 1 X 10°, and 5 X 10° conidia-mL™), and growth stages of seedlings (7, 10, 13, and 16
days) was investigated. Disease development of Fusarium wilt of bottle gourd was little affected by differences in
incubation temperature and growth stages of seedlings. But resistant lines were more susceptible and appeared more
severe symptoms at the higher inoculation level. Taken together, we suggest that an effective screening method for
resistant gourd plant to Fusarium wilt is to dip the roots of 10-day old seedlings in spore suspension of 1 X 10° - 1 X
10° conidia-mL™", for 30 min, to transplant the seedlings into a non-infected soil, and then to incubate the inoculated
plants in a growth room at 25°C for 3 weeks to develop Fusarium wilt.
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Fig. 1. Scale of Fusarium wilt resistance response of bottle gourd to
Fusarium oxysporum f. sp. lagenaria 16-250. Disease severity of the
bottle gourd seedling was scored on a scale of 0-3.
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Fig. 2. Mycelial growth of Fusarium oxysporumf{. sp. lagenaria 16-250
on potato dextrose agar at 4 different temperatures. Each value
represents the mean diameter of mycelial growth of five replicates.
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Fig. 3. Development of Fusarium wilt of two bottle gourd lines and one
cultivar according to incubation temperature. Ten day old seedlings
of bottle gourd were inoculated with Fusarium oxysporum f. sp.
lagenaria 16-250 by dipping the roots of seedling in spore suspension
of 1 x 10° conidia*mL™" for 30 min. The inoculated plants were
incubated at 25°C room chamber with 16h light a day. After three
weeks, disease severity of the seedlings was investigated. Values
labeled with the same latter are not significantly different in tukey’s
studentized range test at p = 0.05.
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Fig. 4. Development of Fusarium wilt of two bottle gourd lines and
one cultivar. Ten-day old seedling of bottle gourd were inoculated
with Fusarium oxysporum f. sp. lagenaria 16-250 by dipping the
roots of seedling in spore suspension of four each concentration
for 30 min. The inoculated plants were incubated at 25°C room
chamber with 16h light a day. After three weeks, disease severity
of the seedlings was investigated. Values labeled with the same
letter are not significantly different in tukey’s studentized range
test at p =0.05.
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Fig. 5. Development of Fusarium wilt on two bottle gourd lines and one
cultivar according to growth stage of bottle gourd seedlings. 7, 10, 13
and 16 days old seedlings of each cultivar were inoculated with
Fusarium oxysporum t. sp. lagenaria 16-250 by dipping the roots of
seedlings in spore suspension of 1.0 x 106 conidia* mL™" for 30 min.
The inoculated plants were incubated at 25°C room chamber with
16h light a day. After three weeks, disease severity of the seedlings
was investigated. Values labeled with the same latter are not signifi-
cantly different in tukey’s studentized range test at p = 0.05.
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Table 1. Resistance degree of commercial bottle gourd rootstock and watermelon cultivars to Fusarium oxysporum f. sp. lagenaria 16-250 at 1, 2 and

3 weeks after inoculation.

Disease index” and response”

Cultivar Species

1 week 2 weeks 3 weeks
Bulrojangsaeng Lagenaria siceraria 1.3+04 MR 3.0 £ 0.0 S 3.0+ 0.0 S
RS-dongjanggoon L. siceraria 2.0 £0.0 MR 3.0+ 0.0 S 3.0+ 0.0 S
Sinhoachangjo L. siceraria 1.3+04 MR 3.0+ 0.0 S 3.0+ 0.0 S
Gangse L. siceraria 1.3+04 MR 3.0+ 0.0 S 3.0 £ 0.0 S
Anjeonjidae L. siceraria 1.3+04 MR 3.0 £ 0.0 S 3.0 £ 0.0 S
Super FR-power L. siceraria 03 +04 R 3.0+ 0.0 S 3.0+ 0.0 S
FR dantos L. siceraria 09 £ 03 R 3.0+ 00 S 3.0+ 0.0 S
FR Seotaeja L. siceraria 1.3+ 04 MR 3.0+ 0.0 S 3.0+ 0.0 S
FR health L. siceraria 09 + 0.8 R 3.0+ 0.0 S 3.0+ 0.0 S
FR strong L. siceraria 09 £ 0.8 R 3.0+ 00 S 3.0 + 0.0 S
FR meongga L. siceraria 1.8 £ 04 MR 3.0+ 00 S 3.0+ 0.0 S
Seonbongjang L. siceraria 1.9+ 03 MR 3.0+ 0.0 S 3.0+ 0.0 S
FR Homerun L. siceraria 2.0+ 0.0 MR 3.0+ 0.0 S 3.0+ 0.0 S
FR Boolsajo L. siceraria 1.5+ 08 MR 3.0+ 0.0 S 3.0+ 0.0 S
Speedgool Citrullus lanatus 0.0 £ 0.0 R 0.0 = 0.0 R 0.0 £ 0.0 R
Soknoranggol C. lanatus 0.6 £ 0.9 R 04 +1.0 R 04 £ 1.0 R

YEach value represents the mean disease index + standard deviation of eight replicates each.
“Resistance response, R = resistant, MR = moderately resistant, S = susceptible.
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