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Occurrence of Meloidogyne incognita Infecting Resistant Cultivars
and Development of an Efficient Screening Method for Resistant Tomato
to the Mi-virulent Nematode

Sung Min Hwang, Myung Soo Park, Jin-Cheol Kim, Kyoung Soo Jang, Yong Ho Choi, and Gyung Ja Choi’

Research Center for Biobased Chemistry, Korea Research Institute of Chemical Technology, Deajeon 305-600, Korea

Abstract: Root-knot symptoms were found on a commercial tomato cultivar carrying Mi, a resistance gene to root-knot nematodes
including Meloidogyne incognita, M. arenaria, and M. javanica in 2012 at Buyeo, Chungnam Province in Korea. The isolate was
identified as M. incognita based on molecular analyses using two species-specific primer sets. Pathogenicity of the isolate on
one susceptible and three resistant tomato cultivars to the root-knot nematodes was tested. The nematode isolate showed strong
pathogenicity on all the tested cultivars at all tested incubation temperatures. In addition, resistance degree of 33 commercial
tomato cultivars, 8 susceptible and 25 resistant cultivars to root-knot nematodes, was also tested. Plants were determined as
resistant when they suppressed the nematode reproduction. All the cultivars demonstrated strong susceptibility to the nematode
regardless of resistance of the tomato cultivars. To our knowledge, this is the first report on the occurrence of Mi infecting
M. incognita isolate in Korea. On the other hand, to construct an efficient screening method for selecting resistant breeding source
to the nematode isolate, root-knot development of M. incognita on four tomato cultivars according to several conditions such
as inoculum concentration, plant growth stage, and incubation period after transplant was investigated. Reproduction of the nematode
on all the tested cultivars according to inoculum concentration increased in a dose-dependent manner. Except for inoculum
concentration, there was no significant difference in reproduction level of the cultivars according to the other tested conditions.
On the basis of the results, we suggest an efficient screening method for new resistant tomato to the nematode isolate.
Additional key words: breeding, egg mass, resistance, root-knot nematode, species-specific primer
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(Kim, 2001; Kim et al., 2001; Mitkowski and Abawi, 2003).
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Table 1. Development of root-knot on tomato seedlings of four cultivars according to incubation conditions after inoculating

with Meloidogyne incognita”.

Incubation period in a growth chamber (25°C)

Tomato cultivar

0 1 week 2 weeks 3 weeks
Seogwang 99 + 33" 3" (83 +£03"b") 97 £+41a(85+05b) 98 +£29a (9.0 + 0.2 ab) 108 + 6.7 a (9.5 + 0.7 a)
Dotaerangmaster 93 * 8.7 ab (8.0 + 0.2 ab) 71 + 29 bc (75 + 06 b) 62 £+ 50 c (78 + 04 b) 100 + 52 a (9.2 = 0.3 a)
Longrun 73 £ 57 a (9.2 £ 0.7 a) 58 + 54 a (88 +0.2ab) 54 +48a (75 +05b) 70+ 76 a (82 % 0.6 ab)
Tenten 87 + 12 a (83 £ 0.5 ab) 79 + 76 a(92+04a) 66+26a(75+05b) 75+24a(85=+02ab)
Mean 88 (8.5) 76 (8.5) 70 (8.0) 88 (8.9)

“One week after transplanting, the potted 28-day-old seedlings were inoculated with M. incognita. The inoculated plants were incubated
in a growth chamber with 12-h light a day for 0, 1, 2, and 3 weeks and then transferred to a greenhouse (25 * 5°C). Forty five
days after inoculation, disease severity of the seedlings was rated on the number of egg masses and gall index of a scale 0 to 10.

YThe number of egg masses/plant. Each value represents the mean

+ standard deviation of two runs with three replicates each.

*Values in the labeled with the same letter in each line are not significantly different in Duncan’s multiple range test at P = 0.05.
“Each value represents the mean gall index + standard deviation of two runs with three replicates each.

incognita)©]] st AL S. peruvianmZFE] U Mi
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Riggs and Winstead, 1959; Roberts et al., 1990; Tzortzakakis
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Table 2. Resistance degree of thirty-three commercial tomato cultivars to Meloidogyne incognita”.

Tomato cultivar Trait No. of egg mass Resistance reaction”
Cutie R* 117 = 7.0% (8.2 = 0.29) S
Dotaerangchampion R 109 + 2.6 (8.7 + 0.4) S
Dotaerangdia R 128 + 6.5 (9.2 + 1.3) S
Dotaeranggold R 127 £ 87 (9.2 + 0.2) S
Dotaerangmaster R 102 £ 29 (9.0 = 0.6) S
Dotaerangpro R 142 + 3.6 (9.0 = 0.0) S
Dotaerangregular R 131 + 5.4 (8.7 + 0.5) S
Gwangmoung R 113 + 6.9 (8.2 = 0.3) S
Hardrang R 126 + 8.2 (83 * 0.2) S
Housechallenge R 122 + 7.6 (8.8 = 0.4) S
Joyful R 109 + 5.7 (8.8 £ 0.4) S
Kewpierang R 117 + 8.0 (8.3 = 0.3) S
Kissggul R 107 £ 2.4 (7.5 = 0.7) S
Longrun R 102 + 3.6 (6.8 = 0.2) S
Mairokku R 137 + 7.5 (9.0 = 0.2) S
Pinkhit R 131 + 45 (9.2 + 1.3) S
Poseidon R 116 + 84 (9.2 + 0.3) S
Rokkusanmaru R 130 + 59 (85 + 0.4) S
Seogun R 121 + 6.5 (7.8 £ 0.6) S
Superdotaerang R 118 + 7.8 (8.8 + 0.4) S
Sweet R 129 + 7.5 (8.7 + 0.2) S
Tenten R 125 + 4.9 (7.0 £ 0.0) S
Tosama R 125 + 29 (9.0 £ 0.0) S
Unicorn R 129 + 85 (8.8 = 0.3) S
Zeus42 R 110 + 7.6 (8.7 £ 0.6) S
Challengtintin - 107 + 6.8 (8.5 = 0.5) S
Challengespecial - 132 £ 6.0 (9.0 = 0.3) S
Hoyong - 103 + 5.0 (8.2 + 0.4) S
Minichalmini - 98 + 59 (6.7 = 0.7) S
Pungyoung - 119 + 7.4 (8.8 = 0.2) S
Seogwang - 117 + 8.7 (9.0 = 0.3) S
Supersunroad - 124 + 7.8 (8.0 = 0.9) S
Yoyocaptin - 76 + 59 (5.8 £ 1.2) S

“One week after transplanting, the potted 28-day-old seedlings were inoculated with M. incognita. The inoculated plants were
incubated in a growth chamber at 25°C for 7 days with 12 h light a day and then transferred to a greenhouse (25 * 5°C).
Forty five days after inoculation, disease severity of the seedlings was rated on the number of egg masses and gall index
of a scale 0 to 10.

YResistance reaction of tomato cultivar was determined by the number of egg masses per plant. R, resistant, 0-10; MR, moderately
resistant, 10-30; S, susceptible, more than 31.

"R, resistant cultivar to root-knot nematode commercialized by seed company.

“The number of egg masses/plant. Each value represents the mean * standard deviation of two runs with three replicates
each.

"Each value represents the mean gall index + standard deviation of two runs with three replicates each.
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Table 3. Development of root-knot on tomato seedlings of four cultivars according to inoculum concentration of Meloidogyne

. . Z
incognita’.

Inoculum concentration (the number of eggs)

Tomato cultivar

500 1,000 5,000 10,000 30,000
Seogwang 15+ 16" ¢ (18 +09"b" 17 £ 29 c (18 + 02 b) 106 + 33 b (82 + 05 a) 102 + 65 b (94 + 02 a) 137 + 17 a (95 * 0.3 a)
Dotaerangmaster 7 + 04 ¢ (0.5 +00d) 17 +50c (152 02¢) 80 +62b (87 + 05ab) 73 +33 b (82 + 03 b) 122 + 27 a (92 + 0.4 a)
Longrun 8+08c(05+00b) 12+29c(20+00b) 57+54b(75+08a) 69+ 12b (88 +04a) 99 +29a (88 + 07 a)
Tenten 8+16d(10+01b) 13+45d(1L9+01b) 59+60c(80+04a) 83+20b (87 +06a) 111 +99 a (9.0 05 a)
Mean 10 (1.0) 15 (1.8) 75 (8.1) 82 (88) 117 (9.1)

“One week after transplanting, the potted 28-day-old seedlings were inoculated with M. incognita. The inoculated plants were incubated in a growth
chamber at 25°C for 7 days with 12 h light a day and then transferred to a greenhouse (25 + 5°C). Forty five days after inoculation, disease severity
of the seedlings was rated on the number of egg masses and gall index of a scale 0 to 10.

YThe number of egg masses/plant. Each value represents the mean * standard deviation of two runs with three replicates each.

*Values in the labeled with the same letter in each line are not significantly different in Duncan’s multiple range test at P = 0.05.

“Each value represents the mean gall index + standard deviation of two runs with three replicates each.
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Table 4. Development of root-knot on tomato seedlings of four cultivars according to growth stage of plant”

Growth stage of plants (days after sowing)

Tomato cultivar

21 28 35
Seogwang 116 + 10" a* (9.2 + 0.3" a") 105 + 7.1 a (8.7 = 0.3 a) 87 + 31 a (85 = 0.5 a)
Dotaerangmaster 79 + 10 a (8.8 + 0.1 a) 79 £ 9.0 a (6.8 £ 0.2 b) 81 + 49 a (7.0 £ 0.0 b)
Longrun 58 + 16 a (8.0 + 0.2 a) 52 + 15 a (5.8 £+ 0.4 a) 57 + 29 a (82 + 0.1 a)
Tenten 61 + 19 a (7.8 £ 0.5 ab) 67 + 13 a (7.2 £ 0.6 b) 65 + 1.6 a (88 + 0.2 a)
Mean 79 (8.5) 76 (7.1) 73 (8.1)

“One week after transplanting, the potted seedlings were inoculated with Meloidogyne incognita. The inoculated plants were
incubated in a growth chamber with 12 h light a day for 7 days and then transferred to a greenhouse (25 + 5°C). Forty
five days after inoculation, disease severity of the seedlings was rated on the number of egg masses and gall index of a scale
0 to 10.

YThe number of egg masses/plant. Each value represents the mean + standard deviation of two runs with three replicates
each.

*Values in the labeled with the same letter in each line are not significantly different in Duncan’s multiple range test at P
= 0.05.

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

Table 5. Development of root-knot on seedlings of four tomato cultivars according to cultivation period after transplant of
seedlings to inoculation of Meloidogyne incognita”.

Cultivation period after transplanting

Tomato cultivar

0 day 3 days 9 days
Seogwang 82 + 7.1 a* (7.5 = 0.3" a") 68 + 2.2 ab (8.2 = 0.5 a) 53 +70b (7.8 £ 0.4 a)
Dotaerangmaster 48 + 54 a (7.0 = 0.0 a) 63 + 49 a (78 £ 0.6 a) 64 + 24 a (83 £ 0.3 a)
Longrun 40 + 46 b (7.8 £ 0.2 a) 37 + 1.2 b (6.7 £ 04 a) 54 + 22 a (7.0 £ 0.5 a)
Tenten 37 £ 3.7 a (7.0 £ 0.0 a) 48 £ 29 a (7.5 £ 0.3 a) 46 + 33 a (7.5 £ 0.2 a)
Mean 52 (7.3) 54 (7.5) 54 (7.7)

“One, three, and nine days after transplanting, the potted 28-day-old seedlings were inoculated with M. incognita, respectively.
The inoculated plants were incubated in a growth chamber with 12 h light a day for 7 days and then transferred to a greenhouse
(25 + 5°C). Forty five days after inoculation, disease severity of the seedlings was rated on the number of egg masses and
gall index of a scale 0 to 10.

YThe number of egg masses/plant. Each value represents the mean + standard deviation of two runs with three replicates
each.

*Values in the labeled with the same letter in each line are not significantly different in Duncan’s multiple range test at P
= 0.05.

“Each value represents the mean gall index * standard deviation of two runs with three replicates each.
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