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Development of Efficient Screening Methods for Resistance of Tomato to
Fusarium oxysporum f. sp. lycopersici
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Abstract. This study was conducted to establish an efficient screening method for resistant tomato to Fusarium
wilt caused by Fusarium oxysporum f. sp. lycopersici (FOL). The resistance degrees of the six commercial
cultivars of tomato to the pathogen were evaluated by dipping roots of the seedlings in spore suspension
of five FOL isolates. On the basis of the results, two cultivars (Dotaerangmaster, resistant cultivar to FOL
race 1; Supersunload, resistant cultivar to FOL race 2) and two isolates (KACC40043, FOL race 2; TF104,
FOL race 3) were selected for system establishment. The disease development of the FOL isolates on the
cultivars according to several conditions including root wounding, incubation temperature, inoculum
concentration and dipping period of roots in spore suspension was investigated. The resistance of each cultivar
to the disease was a race-specific response and hardly affected by the tested conditions except for incubation
temperature of 20°C. The optimum temperature for disease development caused by FOL was 25 to 30°C.
On the basis of the results, we suggest that an efficient screening method for resistant tomato cultivars to
Fusarium wilt is to dip the non-cut roots of tomato seedlings at two-leaf stage in spore suspension of 1 x
10" conidia- mL™" for 0.5 hours and transplant the seedling to plastic pot with horticulture nursery media,
and then to cultivate the plants in a growth room at 25°C for 3 weeks with 12 hours light a day.
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Table 1. Resistance degree of the six commercial tomato cultivars to Fusarium wilt caused by different race of Fusarium oxysporum

f. sp. lycopersici”.

Cultivar Trait’ Race 2 Race 3
37" 38 43 44 TF104
Longrun R1 2.7 £ 0.7 28 £ 1.1 22 £ 141 3107 32+08
Dotaerangmaster R1 44 + 0.6 44 + 0.6 40 + 141 46 = 0.6 4.7 + 0.1
Supersunload R1, R2 19 07 1.7 £ 1.0 0.4 = 0.0 26 £ 1.7 48 = 0.3
Dotaerangdaia R1, R2 22 03 1.5 + 0.1 04 £ 0.6 21 + 01 35+ 13
Zeus 42 R1, R2 26 £ 0.0 14 £ 038 04 + 0.6 26 1.7 44 £ 08
Seokwang 44 £ 01 46 + 0.1 39 + 0.1 28 + 0.1 47 £ 0.1

“Seedlings of tomato cultivars at two leaf stage were inoculated with F. oxysporum f. sp. lycopersici by dipping roots of the seedlings
in spore suspension of 1 x 107 conidia/mL for 0.5 h. The infected plants were incubated in humidity chamber at 25°C for 24
h and then transferred to a growth room at 25 + 2°C with 12 h light a day. After 3 weeks, disease severity of the seedlings

was investigated on a scale of 0-5.
R1,

resistant cultivar to race 1; R2, resistant cultivar to race 2.

*Designations of race 2 were kindly provided by Korean Agricultural Culture Collection (KACC) and designation of race 3 as kindly

supplied by National Academy of Agricultural Science.

¥37 = KACC40037, 38 = KACC40038, 43 = KACC40043, and 44 = KACC40044.

"Each value represents the mean disease index +
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Table 2. Development of Fusarium wilt on two tomato cultivars according to cut and non-cut roots®.

Cultivar Isolate Cut root Non-cut root
Dotaerangmaster KACC40043 43 £ 06 a 47 + 03 a
TF104 48 +02 a 49 +02a
Supersunload KACC40043 02+03b 00+00b
TF104 46 +£02a 42 +02a

“Seedlings of tomato cultivars at two-leaf stage were inoculated with Fusarium oxysporum f. sp. lycopersici by dipping cut and
non-cut roots of the seedlings in spore suspension of 1 x 10 conidia/mL for 0.5 h. The infected plants were incubated in humidity

chamber at 25°C for 24 h and then transferred to a growth room at 25 +

2°C with 12 h light a day. After 3 weeks, disease

severity of the tomato seedlings was investigated on a scale of 0-5.
YEach value represents the mean disease index * standard deviation of three runs with five replicates each. Values in the labeled
with the same letter are not significantly different in Duncan’s multiple rage test at P = 0.05.

Table 3. Development of Fusarium wilt on two tomato cultivars according to incubation temperature®.

Incubation temperature

Cultivar Isolate - . -
20C 25C 30C
Dotaerangmaster KACC40043 1.9 + 01 b’ 46 + 0.3 a 49 + 01 a
TF104 22 +06 b 46 £+ 04 a 46 £ 02 a
Supersunload KACC40043 00+00c 003 +01c 01 +£01¢c
TF104 21 +050b 37+02a 43 +03 a

“Seedlings of tomato cultivar at two-leaf stage were inoculated with Fusarium oxysporum f. sp. lycopersici by dipping roots of
the seedlings in spore suspension of 1 x 10" conidia/mL for 0.5 h. The infected plants were incubated in humidity chamber at
20, 25, and 30°C for 24 h and then transferred to a growth room with 12 h light a day at 20, 25, and 30 + 2°C. After 3 weeks,
disease severity of the tomato seedlings was investigated on a scale of 0-5.

YEach value represents the mean disease index + standard deviation of three runs with ten replicates each. Values in the labeled
with the same letter are not significantly different in Duncan’s multiple rage test at P = 0.05.
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Table 4. Development of Fusarium wilt on two tomato cultivars according to inoculum concentration®.

Inoculum concentration (conidia/mL)

Cultivar Isolate 1 % 10° 5 x 10° 1 x 107 s x 107 1 % 10°

Dotaerangmaster KACC40043 49 + 01 a 45 + 0.1 a 44 + 08 a 47 £+ 04 a 47 £+ 04 a
TF104 48 £+ 03 a 45+ 0.7 a 46 £ 06 a 46 £ 06 a 42 + 06 a

Supersunload KACC40043 1.0+ 08b 06 +08b 04 +03b 02+00b 07+10b
TF104 38+03a 41+10 a 43 +04 a 42 +£08 a 44 £ 03 a

“Seedlings of tomato cultivar at two-leaf stage were inoculated with Fusarium oxysporum f. sp. lycopersici by dipping roots of the
seedlings in spore suspension of five concentrations (1 x 10%, 5 x 108, 1 x 107, 5 x 10’, 1 x 10® conidia/mL) for 0.5 h. The infected
plants were incubated in humidity chamber at 25°C for 24 h and then transferred to a growth room at 25 + 2°C with 12 h light
a day. After 3 weeks, disease severity of the tomato seedlings was investigated on a scale of 0-5.

YEach value represents the mean disease index + standard deviation of two runs with five replicates each. Values in the labeled
with the same letter are not significantly different in Duncan’s multiple rage test at P = 0.05.

Table 5. Development of Fusarium wilt on two tomato cultivars according to root dipping period®.

Root dipping period (h)

Cultivar Isolate
0.008 0.5 1 2 3 4
Dotaerangmaster KACC40043 42 +08a 47+01a 48x*00a 48+03a 49+01a 45+04a
TF104 47 +01a 45+07a 47+04a 47+04a 48+03a 50+00a
Supersunload KACC40043 00+00b 00+00b 00+00b 02+03b 00+x00b 01x01b
TF104 33+07a 36+00a 41+04a 39+01a 44+00a 43+10a

“Seedlings of tomato cultivar at two-leaf stage were inoculated with Fusarium oxysporum f. sp. lycopersici by dipping roots of the
seedlings in spore suspension of 1 x 10" conidia/mL for 30 s, 0.5, 1, 2, 3, and 4 h. The infected plants were incubated in humidity
chamber at 25°C for 24 h and then transferred to a growth room at 25 + 2°C with 12 h light a day. After 3 weeks, disease
severity of the tomato seedlings was investigated on a scale of 0-5.

YEach value represents the mean disease index + standard deviation of two runs with five replicates each. Values in the labeled
with the same letter are not significantly different in Duncan’s multiple rage test at P = 0.05.
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