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Development of Efficient Screening Methods for Resistant
Cucumber Plants to Meloidogyne incognita
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Root-knot nematodes represent a significant problem in cucumber, causing reduction in yield and quality.
To develop screening methods for resistance of cucumber to root-knot nematode Meloidogyne incognita,
development of root-knot nematode of four cucumber cultivars (‘Dragonsamchuk’, ‘Asiastrike’, ‘Nebakja' and
‘Hanelbakdadaki’) according to several conditions such as inoculum concentration, plant growth stage and
transplanting period was investigated by the number of galls and egg masses produced in each seedling
45 days after inoculation. There was no difference in galls and egg masses according to the tested condi-
tion except for inoculum concentration. Reproduction of the nematode on all the tested cultivars according
to inoculum concentration increased in a dose-dependent manner. On the basis of the result, the optimum
conditions for root-knot development on the cultivars is to transplant period of 1 week, inoculum concentra-
tion of 5,000 eggs/plant and plant growth stage of 3-week-old in a greenhouse (25 + 5°C). In addition, under
optimum conditions, resistance of 45 commercial cucumber cultivars was evaluated. One rootstock cultivar,
Union was moderately resistant to the root-knot nematode. However, no significant difference was in the
resistance of the others cultivar. According to the result, we suggest an efficient screening method for new
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resistant cucumber to the root-knot nematode, M. incognita.
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Table 1. Root-knot nematode severity of four cucumber cultivars according to inoculum concentration of Meloidogyne incognita®

Cucumber Inoculum concentration (the number of eggs)
cultivar 500 1,000 5,000 10,000 30,000
Dragonsamchuk 17 +£2.1°d"(0.7+£0.2"d") 51+53c(1.8+0.2c) 123+5.7b(6.0+0.0b) 137 +6.5ab (8.7+0.2a) 145+7.1a(8.7+0.2a)
Asiastrike 13+1.2b (0.5 +0.0c) 26+33b(1.2+0.2c) 110+2.5a(6.0+£0.8b) 123+ 11.1a(8.7+0.5a) 122+3.1a(9.3+0.2a)
Nebakja 19+2.1¢ (0.5 +0.0c) 53+39b(1.3+£0.2c) 124+5.0a(6.5+0.4b) 130+ 8.7a(8.2 +0.6a) 137 +7.4a (8.5 +04a)
Hanelbakdadaki 15+4.3c(0.7 £0.2¢) 50+79b(0.8+0.2c) 116+7.0a(6.2+0.6b) 126 +6.5a(7.5+0.4ab) 132+9.0a(8.2+0.2a)
Mean 16 (0.6) 45(1.3) 118(6.2) 129(8.3) 134 (8.7)

“One week after transplanting, the potted 28-day-old seedlings were inoculated with M. incognita. The inoculated plants were incubated in 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
ascale0to 10.

*The 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 2. Root-knot nematode severity of four cucumber cultivars according to inoculation timing at different growth stage of plant®

Inoculation timing at different growth stage of plant (days after sowing)

Cucumber cultivar

14" 21 28
Dragonsamchuk 119+8.2%a* (8.8 £0.6"a") 133 +7.0a (8.7 £ 0.5a) 114+7.1a(8.8+0.2a)
Asiastrike 105 +5.2a (8.5 = 0.4a) 106 +11.0a (9.2 +0.2a) 92+4.1a(9.2+0.2a)
Nebakja 138 £5.3a(9.2+0.2a) 131 +5.4a(9.0+0.4a) 132 +£8.6a (9.2 +0.5a)
Hanelbakdadaki 117 £14.2a (8.7 £ 0.5a) 117 +£7.8a(82+0.2a) 125+5.7a(8.7 £ 0.2a)
Mean 120 (8.8) 122(8.8) 116 (9.0)

“One week after transplanting, the potted seedlings were inoculated with Meloidogyne incognita. The inoculated plants were incubated in 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

ascale0to 10.

*The 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.

‘14 days (two-leaf stage), 21 days (four-leaf stage), 28 days (six-leaf stage).

Table 3. Root-knot nematode severity of four cucumber cultivars according to days after transplanting of seedlings for inoculation of Meloido-

gyne incognita’

Inoculation days after transplanting

Cucumber cultivar

0 3 9
Dragonsamchuk 120 +£9.5%a" (7.7 £ 0.5"a") 115+ 10.2ab (7.0 £ 0.8a) 109 +9.9b (8.8 + 0.2a)
Asiastrike 79 £ 6.0a (8.0 + 0.4a) 88 +4.2a (8.7 £ 0.5a) 79+7.9a (8.3 £0.5a)
Nebakja 105+ 25.7a(7.5+0.7a) 116+ 11.8a(7.3+0.5a) 119+ 12.5a(7.2+0.2a)
Hanelbakdadaki 108 +4.5a (8.0 + 0.8a) 110+ 13.1a(7.3+0.2a) 103 +8.7a (7.5 £ 0.4a)
Mean 103 (7.8) 107 (7.6) 103 (8.0)

“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 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.

"The 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. Resistance degrees of 45 commercial cucumber cultivars to
Meloidogyne incognita®

Cucumber cultivar No. of egg mass Re5|st§ncye
reaction
Asiacheongjang 132+7.8"(9.2+0.2" S

Asiaeuncheon 109+16(8.2+0.2) S
Asianogak 106+ 16(8.2+0.2) S
Asiastrike 105+9.3(8.0+04) S
Baekchimmatjjang 112+53(7.8+0.2) S
Baekmibaekdadagi 123+3.9(8.0+04) S
Cheonghwaheukjinju 137+87(88+0.2) S
Cheongnokmatjjang 112+3.9(8.0+04) S
Daesun 102+74(83+0.2) S
Dragonsamcheok 105£12 (7.8 £ 0.6) S
EunmiS 85+10(7.5+0.7) S
Glorysamcheok 113+9.0(82+0.2) S
Gyedaebaekgwa 112+9.6 (9.5+0.0) S
Haneulbaekdadagi 112+6.5(8.0+04) S
Hansungbaekdadagi 113+£5.8(83+0.2) S
Heukryongsamcheok 105+26 (7.7 +1.3) S
Hodongcheongjang 113+11(8.8+0.2) S
lldongcheongjang 104 +£25(83+0.5) S
Jellujonbaekchim 100+ 11(8.5+04) S
Jungboksamcheok 100£9.3(7.5+£0.2) S
Jungsunsamcheok 117+54(87+0.2) S
Miinbaekdadagi 114+5.1(8.0+04) S
Minicue 102+8.2(9.0+0.0) S
Minisayeop 134+49(8.7+0.2) S
Mujinjang 120+£4.1(8.7+0.2) S
Nakdongcheongjang 120+ 12(8.3+0.5) S
Nebakja 120+£8.0(85+1.1) S
Nodajibaekdadagi 119+£8.0(8.7+0.2) S
Nokyacheongcheong 118+ 6.6 (8.5+0.0) S
Ohdaebaekdadagi 102+3.7(8.2+0.2) S
Russboy 140+£6.8(9.3+£0.2) S
Septembersemigreen 114+£5.8(8.0+£04) S
Singsingbaekdadagi 129+4.8(8.8+0.2) S
Sinjeongpum 93+8.5(7.7+0.6) S
Sinsedae 128+7.4(8.7+0.2) S
Tongilbaekdadagi 125+£7.5(83+0.2) S
Unchunbaekdadagi 119+59(8.2+0.2) S
Wellbeingmatjjang 124+16(82+1.2) S
Wolhasamcheok 137+6.6(9.2+0.2) S
Nunbusher (Root-Stock) 50+15(4.3+0.8) S
Newtype (Root-Stock) 73+7.0(4.7+0.2) S
Support (Root-Stock) 65+4.8(5.0+04) S
Superheukjong (Root-Stock) 55+9.2(3.7£0.5) S
TsuyakaEX (Root-Stock) 96 +6.4(63+0.2) S
Union (Root-Stock) 24+34(22+0.6) MR

*One week after transplanting, the potted 28-day-old seedlings were
inoculated with M. incognita. The inoculated plants were incubated in
a greenhouse (25 + 5°C). Forty five days after inoculation, disease
severity of the seedlings was rated on the number of egg masses and
gallindex of a scale 0 to 10.

YResistance reaction of cucumber cultivar was determined by the
number of egg masses per plant. R, resistant, 0—14; MR, moderately
resistant, 15—-35; S, susceptible, more than 36.

“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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