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Table 1. The galling index, egg hatching rate and the number of J, in the soil of three root knot nematodes 45 days after soil

temperature treatments

Meloidogyne incognita Meloidogyne javanica Meloidogyne hapla
Treatment | No. of J,/  Hatching No. of J,/  Hatching No. of J,/  Hatching
GIL GIL GL
100 g rate 100 g rate 100 g rate
10C 0.00° ¢* 0b - 0.00 ¢ 0b - 0.11b 0.29b -
20°C 025 b 0.29b 0.12b 0.29b 7.7b 0.17b 0.54 a 0.43b 0.06 b
30°C 041 a 1572 a 034 a 0.48 a 253.6a 0.51 a 0.25b 2.25a 0.12a
40°C 0.04 ¢ 0b - 0.05¢c 0b - - - -

' Galling index: 0 =0%, 1 =1 ~25%, 2 =26 ~ 50%, 3 = 51 ~ 75%, 4 = 76 ~100%
* The mean was the average of 7 replicates; galling index and hatching rate were asin transformed for statistic analysis.
* Data followed by the same letter within the column are not significantly different according to SAS analysis for ANOVA and LSD

t-test.
4« means the data was not available.
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Table 2. The galling index, egg hatching rate and the number of J, in the soil of three root knot nematodes inoculated under
room temperature and incubated for 15 days before soil temperature treatments

Meloidogyne incognita Meloidogyne javanica Meloidogyne hapla
Treatment ! No. of J,/ Hatching No. of J,/  Hatching No. of J,/  Hatching
G.L G.L GlL
100 g rate 100 g rate 100 g rate
10C 0.22*¢* 0b A 0.18b 0b - 045a 0.29b -
20°C 041 b 03b 0.05b 0.42b 0.1b 0.12b 0.45a 0b 0.10 a
30C 0.59 a 5123 a 0.58 a 0.81a 2143.8 a 048 a 0.58 a 180.50 a 0.10 a
40°C 022 ¢ 0.1b - 0.29b 0b - - - -

' Galling index: 0=0%, 1 =1 ~25%, 2 =26 ~ 50%, 3 = 51 ~ 75%, 4 = 76 ~100%
* The mean was the average of 7 replicates; galling index and hatching rate were asin transformed for statistic analysis.
’ Data followed by the same letter within the column are not significantly different according to SAS analysis for ANOVA and LSD

t-test.
4“2 means the data was not available.
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Fig. 1. The percentage of each stage of Meloidogyne incognita under different soil temperature treatments.

' Experiment A: Constant soil temperature treatments throughout the experiment.

*Experiment B: Inoculation under room temperature, and incubated for 15 days before soil temperature treatments..
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Fig. 2. The percentage of each stage of Meloidogyne javanica under different soil temperature treatments.
"Experiment A: Constant soil temperature treatments throughout the experiment.
*Experiment B: Inoculation under room temperature, and incubated for 15 days before soil temperature treatments..
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Fig. 3. The percentage of each stage of Meloidogyne hapla under different soil temperature treatments.
"Experiment A: Constant soil temperature treatments throughout the experiment.

*Experiment B: Inoculation under room temperature, and incubated for 15 days before soil temperature treatments..
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ABSTRACT

Tsai, C. E. !, Tsay, T. T. ! and Chen, P. "% 2010. The effect of soil temperature on the penetration
and development of three root-knot nematodes, Meloidogyne incognita, M. javanica and M. hapla.
Plant Pathol. Bull. 19: 235-242. (' Department of Plant Pathology, National Chung Hsing University,
Taichung, Taiwan; > Corresponding author, E-mail: janetchen@nchu.edu.tw; Fax: +886-4-2287-6712)

The objective of this study was to evaluate the impact of four soil temperature treatments on three
different root-knot nematode species. The experiment was divided into two parts. Experiment A had
constant soil temperature treatments. In experiment B, the temperature treatments started at 15 days
after inoculation of the nematodes and lasted for 30 days. The temperature treatments in both parts of
the experiment were 10, 20, 30, and 40°C. The results showed that M. incognita and M. javanica had
the highest galling index under 30°C treatment while M. hapla had the highest galling index at 20°C.
However, all three species had the highest egg hatching rates under 30°C treatment. Though M. hapla
generally distributed at the temperate zone, our results indicated that it might have the potential to adapt
to the warmer climate. Among the three species, M. javanica was the only one could not penetrate
host at 10°C treatment. The root staining results showed that M. incognita and M. hapla, though able
to penetrate, could not develop at 10°C. All three species could penetrate hosts at 40°C treatments, but
failed to develop into mature females at day 45. The galling index of experiment B all had greater value
than that of experiment A under the same temperature treatment, indicating nematodes inside the root
were protected from the extreme soil temperature treatment. When the nematodes were sheltered in the
host from the adverse environment, they had the potential to survive and develop tolerance traits in the

next generation.
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