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This study was conducted to establish a simple mass-screening method for resistant melon to Fusarium wilt
caused by Fusarium oxysporum f. sp. melonis (FOM). Root-dipping inoculation method has been used to in-
vestigate resistance of melon plants to Fusarium wilt. However, the inoculation method requires a lot of labor
and time because of complicate procedure. To develop a simple screening method on melon Fusarium wilt,
occurrence of Fusarium wilt on susceptible and resistant cultivars of melon according to inoculation method
including root-dipping, soil-drenching, tip, and scalpel methods was investigated. Scalpel and tip methods
showed more clear resistant and susceptible responses in the melon cultivars than root-dipping inoculation
method, but tip method represented slightly variable disease severity. In contrast, in the case of soil-drench-
ing inoculation method, disease severity of the susceptible cultivars was very low. Thus we selected scalpel
method as inoculation method of a simple screening method for melon Fusarium wilt. By using the scalpel
inoculation method, resistance degrees of the cultivars according to incubation temperature after inoculation
(25 and 30°C) and inoculum concentration (1x10° and 1x10’ conidia/ml) were measured. The resistance or
susceptibility of the cultivars was hardly affected by all the tested conditions. To look into the effectiveness of
scalpel inoculation methods, resistance of 22 commercial melon cultivars to FOM was compare with root-dip-
ping inoculation method. When the melon cultivars were inoculated by scalpel method, resistance responses

of all the tested cultivars were clearly distinguished as by root-dipping method. Taken together, we suggest
that an efficient simple mass-screening method for resistant melon plant to Fusarium wilt is to sow the seeds

of melon in a pot (70 ml of soil) and to grow the seedlings in a greenhouse (25+5°C) for 7 days, to cut the root

¢ of seedlings with a scalpel and then pour a 10 ml-aliquot of the spore suspension of 1x10° conidia/ml on soil.
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Table 1. Development of Fusarium wilt on six melon cultivars according to inoculation method®

Inoculum

Melon cultivar

Inocul:ti:n concentration Red- Summer- Super- Asia- Eoluk- Jangchoon-
metho (conidia/ml) queen cool seji hwanggeum papaya FRpapaiya
(R) (R) (R) )] () (S)
b 1x10° 0.8+0.4° 0.8+0.2 0.8+0.1 4.0+0.0 4.0+0.0 4.0+0.0
Root- dipping ,
1x10 0.8+0.1 14+0.3 1.0£0.0 4.0+0.0 4.0+0.0 4.0+0.0
scalel’ 1x10° 0.0+£0.0 0.2+0.1 0.0+£0.0 3.8+0.3 3.7+0.1 3.840.3
calpe
P 1x10° 0.2+0.1 0.3+04 0.1+0.1 4.0+£0.0 3.5+0.1 3.7£0.1
_ 1x10° 0.3+04 0.2+0.3 0.0+£0.0 3.8+0.3 39+0.2 3.320.1
p
1x107 0.2+0.3 0.6+0.7 0.1£0.1 3.940.1 4.0+0.0 3.9+0.1
‘ 1x10° 0.1+0.1 0.5+£0.5 0.1+0.1 2.8+1.3 1.1£1.6 1.1£1.6
Soil-drenching S
1x10 0.0+£0.0 0.7£0.7 0.0+£0.0 3.6+£0.6 1.3£1.6 1.6£1.3

°Seven-day-old seedlings of melon cultivars were inoculated with Fusarium oxysporumf. sp. melonis (FOM) GR. The inoculated plants were incubated in a
dew chamber at 25°C for 24 hours and then transferred to a growth room at 25°C with 12-hour light a day. After 3 weeks, disease severity of the

seedlmg was investigated on a scale of 0-4.

*Seedlings of melon cultivars were uprooted and the roots were washed

ently in water. And then the plants were inoculated with FOM GR by

dipping the roots in inoculum suspensions of 1x10° conidia/ml and 1x10 conidia/ml for 30 minutes and were transplanted into 40-cell plastic

trays.

“Each value represents the mean disease index+standard deviation of two runs with ten replicates each.
“Seedlings of melon cultivars were inoculated with FOM GR by cutting the roots with a scalpel and then pouring a 10 ml-aliquot of spore suspen-

sions of 1x10° conidia/ml and 1x10” conidia/ml on soil.

“Seedlings of melon cultivars were inoculated with FOM GR by cutting the roots with 10 ml tip and then pouring a 10 ml-aliquot of spore suspen-

sions of 1x10° conidia/ml and 1x10’ conidia/ml on soil.

fSeedlings of melon cultivars were inoculated with FOM GR by pouring a 10 ml-aliquot of spore suspensions of 1x10° conidia/ml and 1x10’

conidia/ml on soil without cutting of the roots.
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Table 2. Development of Fusarium wilt on melon cultivars according to incubation temperature”

Cultivar Trait® - 25°C . . 30°C ,

1x10 1x10 1x10 1x10
Redqueen R 0.1+0.3 R® 0.2£t04 R 0.3+0.7 R 0.2£0.6 R
Summercool R 0.4+0.7 R 0.3+0.5 R 0.3+0.7 R 04+0.7 R
Superseji R 0.3+£0.5 R 0.2+04 R 0.1+0.3 R 0.2+0.6 R
Eolukpapaya S 4.0+£0.0 S 3.9+0.3 S 3.9+03 S 3.8+0.6 S
Asiahwanggeum S 4.0+0.0 S 4.0+0.0 S 3.9+0.3 S 4.0+0.0 S
JangchoonFRpapaiya S 3.8+0.6 S 4.0+0.0 S 34+1.1 S 3.7+09 S

°Seven-day-old seedlings of melon cultivars were inoculated with Fusarium oxysporumf. sp. melonis GR by cutting the roots with a scalpel and
then pouring a 10 ml-aliquot of spore suspensions of 1x10° conidia/ml and 1x10” conidia/ml on soil. The inoculated plants were incubated in
dew chambers at 25°C and 30°C for 24 hours and then transferred to growth rooms at 25°C and 30°C with 12-hour light a day, respectively.
After 3 weeks, disease severity of the seedling was investigated on a scale of 0-4.

°R, resistant cultivar to Fusarium wilt provided by each seed company; S, susceptible cultivar to the disease.

“Spore concentration, conidia/ml.

“Each value represents the mean disease index=standard deviation of two runs with ten replicates each.
“Resistance response: R, resistance [disease index (DI)=0-1.0]; MR, moderate resistance (DI=1.1-2.5); S, susceptibility (DI=2.6-4.0).

= A e
olske] WP 2= T o] A 514 Ll Table 2).
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Table 3. Degrees of resistance of 22 melon cultivars to Fusarium wilt
according to inoculation method®

Cultivar Trait® Root dip* Scalpel®
Asiaseongha R 1.0+0.0° R 0602 R
Redqueen R 0.7+£0.7 0.2+0.2 R
Summercool R 0.7+0.5 0.1+0.3 R
Asiajochunmanchu R 1.3+£0.5 MR 0.6+0.5 R
JangchoonFRpapaiya R 4.0+0.0 S 34409 S
Superseji 0.9+0.3 0.0+£0.0 R
Asiapapaya 2.0+0.0 MR 0.5+0.3 R
Betarichi 2.0+0.6 MR 0.1+£0.2 R
Earlselite 2.0+0.0 MR 0.3+04 R
Earlselysee 13105 MR 0.1+0.3 R
Earlsgoldking 1.3+0.7 MR 0.3+0.1 R
Earlshappy 1.4+0.5 MR 0.3%0.1 R
Earlsking 1.9+0.3 MR 0.1+£0.3 R
Earlsmounthagye 1.3+£0.5 MR 0.1£0.3 R
Earlsparty 1.1£0.8 MR 0.1+£0.0 R
Earlstopone 1.5+0.5 MR 0.9+0.2 R
EarlsVIP 1.1£0.3 MR 0.4+0.5 R
Jjhagye 1.7£0.5 MR 04+0.2 R
Jjonetop 22+04 MR 0.3+0.0 R
Sejiokay 24+0.5 MR 0.2+0.2 R
Asiahwanggeum 4.0+0.0 S 3.9+0.5 S
Eolukpapaya 4.0+0.0 S 3.3+06 S

°Seven-day-old seedlings of melon cultivars were inoculated with
Fusarium oxysporum f. sp. melonis (FOM) GR. The inoculated plants
were incubated in a dew chamber at 25°C for 24 hours and then trans-
ferred to a growth room at 25°C with 12-hour light a day. After 3 weeks,
disease severity of the seedling was investigated on a scale of 0-4.
PResistant cultivar to Fusarium wilt provided by each seed company.
“Seedlings of melon cultivars were uprooted and the roots were
washed gently in water. And then the plants were inoculated with
FOM GR by dipping the roots in inoculum suspensions of 1x10°
conidia/ml and 1x10” conidia/ml for 30 minutes and were transplant-
ed into 40-cell plastic trays.

“Seedlings were inoculated with FOM GR by cutting the roots with a
scalpel and then pouring a 10 ml-aliquot of the spore suspension of
1x10° conidia/ml on soil.

“Each value represents the mean disease index+standard deviation of
two runs with ten replicates each.

‘Resistance response: R, resistance [disease index (DI)=0-1.0]; MR,
moderate resistance (DI=1.1-2.5); S, susceptibility (DI=2.6-4.0).
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