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Root-dipping inoculation method has been used to investigate resistance of radish plants to Fusarium
wilt. However, the method requires a lot of labor and time because of complicate procedure. This
study was conducted to establish a simple and effective mass-screening method for resistant radish
to Fusarium wilt. Radish seedlings of susceptible and resistant cultivars were used to investigate
wounding method by scalpel, inoculum concentration, and pathogen-inoculated growth stage of
seedlings. We established an efficient mass-screening method based on our results as following:
Roots of 14-day-old seedlings of radish are cut with a scalpel at a 90° angle to a 2 cm-depth at a 1
cm-distance from main stem and then inoculated by pouring with a 10 ml-aliquot of a fungal spore
suspension (1.0x10” conidia/ml) on soil. The inoculated plants are cultivated in a growth room at 25°C
for about 4 weeks with 12-hour light a day. The proposed screening method enables to effectively
select resistant from mass radish plants cultivars to Fusarium wilt.

Keywords: Breeding, Disease resistance, Fusarium oxysporum f. sp. raphani, Inoculation method,
Screening
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raphaniZ A % ¥ = % th(Brayford, 1992).
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Fig. 1. Disease index of Fusarium wilt in radish plants. 0, no symp-
toms; 1, discolored root system; 2, plant wilting; 3, wilting and
chlorosis; 4, wilting and necrosis; 5, dead.
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Table 1. Development of Fusarium wilt on radish cultivars accord-
ing to scalpel inoculation method*

Scalpel-wounding method
(distance from stem, angle, depth)

Cultivar Trait

Tam, Tcm, 05cm, 0.5cm,

45°,2cm 90°%2cm 90°%2cm 90°3cm
Myoungsan R 05b'Z7 06bz 08bz 1.0bz
Minongjosaeng S 3.1az 2.7 az 33az 34az
Baekchun S 30az 38az 34az 37az

Each value represents the mean disease severity of two runs with
ten replicates each.

R, resistance; S, susceptibility.

*Fourteen-day-old seedlings of each cultivar were inoculated with
Fusarium oxysporum f. sp. raphani KR1 by cutting the roots with a
scalpel and then pouring a 10 ml-aliquot of spore suspension on
soil at a concentration of 1.0x10” conidia/ml. The inoculated plants
were incubated a dew chamber at 25°C and then cultivated in a
growth room at 25°C with 12-hour light a day. Four weeks after in-
oculation, disease severity of the plant was investigated on a scale
of 0-5.

"Values in the labeled with the same letter in each column are not
significantly different in Duncan’s multiple range test at P=0.05.
*Values in the labeled with the same letter in each row are not sig-
nificantly different in Duncan’s multiple range test at P=0.05.
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T o] Rl Lo A scalpel 2 90° ZF =, 2 cm Z o] 2 Z g ¥
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melonis®]] 23t WE JZ 2 9 ti=F A LA =
T Y3t scalpel ¥ o] &&7 o]l tHlLee 5, 2015).
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Table 2. Development of Fusarium wilt on radish cultivars accord-
ing to inoculum concentration*

Inoculum concentration (conidia/ml)

Cultivar Trait

3.7x10° 1.1x10° 3.3x10° 1.0x10’
Myoungsan R 08b'Z 07bz 09bz 08bz
Jangsaeng MR 0.6 bz 1.0 bz 0.8 bz 14 bz
Minongjosaeng S 2.6 abz 36az 34az 39az
Baekchun S 37az 40az 48az 44 az

Each value represents the mean disease severity of two runs with
ten replicates each.

R, resistance; MR, moderate resistance; S, susceptibility.
*Fourteen-day-old seedlings of each cultivar were inoculated with
Fusarium oxysporum f. sp. raphani KR1 by cutting the roots with a
scalpel and then pouring a 10 ml-aliquot of spore suspension on
soil. The inoculated plants were incubated a dew chamber at 25°C
and then cultivated in a growth room at 25°C with 12-hour light a
day. Four weeks after inoculation, disease severity of the plant was
investigated on a scale of 0-5.

"Values in the labeled with the same letter in each column are not
significantly different in Duncan’s multiple range test at P=0.05.
*Values in the labeled with the same letter in each row are not sig-
nificantly different in Duncan’s multiple range test at P=0.05.
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Table 3. Development of Fusarium wilt on radish cultivars accord-
ing to growth stages*

Plant growth stage (days after sowing)

Cultivar Trait
10 12 14 16

Myoungsan R 05b'z" 07bz 06bz 08bz 12bz
Jangsaeng MR 06bz 06bz 08bz 1.1bz 12bz
Minongjosaeng S 1.7bz 21abz 22abz 33az 25abz
Baekchun S 4laz 40az 42az 40az 36az

Each value represents the mean disease severity of two runs with
ten replicates each.

R, resistance; MR, moderate resistance; S, susceptibility.

*Eight-, ten-, twelve-, fourteen-, sixteen-day-old seedlings of each
cultivar were inoculated with Fusarium oxysporum f. sp. raphani
KR1 by cutting the roots with a scalpel and then pouring a 10 ml-
aliquot of spore suspension on soil at a concentration of 1.0x10’
conidia/ml. The inoculated plants were incubated a dew chamber
at 25°C and then cultivated in a growth room at 25°C with 12-hour
light a day. Four weeks after inoculation, disease severity of the
plant was investigated on a scale of 0-5.

"Values in the labeled with the same letter in each column are not
significantly different in Duncan’s multiple range test at P=0.05.
*Values in the labeled with the same letter in each row are not sig-
nificantly different in Duncan’s multiple range test at P=0.05.
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77406, 1.1,27,329 T = 2 W o] Mg 2 2] ¥} uprt
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Table 4. Comparison of resistance degree between root dipping
and scalpel inoculation methods to Fusarium wilt caused by Fu-
sarium oxysporum f. sp. raphani

Inoculation method

Cultivar Trait
Root dipping* Scalpel'
Myoungsan R 1.0b'° 0.6cz
Jangsaeng MR 1.6 bz 1.1 bcz
Minongjosaeng S 39az 2.7 abz
Baekchun S 4.7 az 32az

Each value represents the mean disease severity of two runs with
ten replicates each.

R, resistance; MR, moderate resistance; S, susceptibility.
*Nine-day-old seedlings of radish cultivars were uprooted and the
roots were washed gently in water. And then the plants were inocu-
lated with F. oxysporum f. sp. raphani by dipping the roots in inocu-
lum suspensions at a concentration of 3.0x10° conidia/ml for 30 min-
utes and were transplanted into 40-cell plastic trays. The plants were
incubated a dew chamber at 25°C and then cultivated in a growth
room at 25°C with 12-hour light a day. Three weeks after inoculation,
disease severity of the plant was investigated on a scale of 0-5.
"Fourteen-day-old seedlings of each cultivar were inoculated with
Fusarium oxysporum f. sp. raphani KR1 by cutting the roots with a
scalpel and then pouring a 10 ml-aliquot of spore suspension on soil
at a concentration of 1.0x10’ conidia/ml. The inoculated plants were
incubated a dew chamber at 25°C and then cultivated in a growth
room at 25°C with 12-hour light a day. Four weeks after inoculation,
disease severity of the plant was investigated on a scale of 0-5.
*Values in the labeled with the same letter in each column are not
significantly different in Duncan’s multiple range test at P=0.05.
*Values in the labeled with the same letter in each row are not sig-
nificantly different in Duncan’s multiple range test at P=0.05.
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