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Effects of Heterodera trifolii on Fusarium wilt disease in radish plants
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Abstract: Radish is one of the major vegetable crops and has been damaged
economically by the causal agent of Fusarium wilt disease, Fusarium oxysporum f. sp.
raphani (FO) in the highlands of Gangwon province, Korea. Recently, clover cyst nema-
tode, Heterodera trifolii (HT), occurred in highland of Jeongseon area and poses a threat
to radish plants. The nematodes, besides causing direct damage to radish plants, possess
the capability to synergize with other plant pathogens, leading to the development of
a disease complex. The aim of this study was to investigate the interaction between FO
and HT in radish plants.The length of plants co-infected with both FO and HT was shorter
than that of plants infected with FO alone, but there was no statistically significant
difference. However, the disease severity was much higher in the plants co-infected with
both FO and HT (1.60+0.97) compared to FO alone (0.20+0.42) (df=3, F=10.17, p<0.001).
Disease incidence was also about two-fold higher in plants co-infected with both FO
and HT (80%) compared to FO alone (44%). These results suggested that the clover
cyst nematode should be considered in the management of Fusarium wilt disease in the
highlands of Gangwon province.
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Fig. 1. Disease severity guidelines for assessing Fusarium wilt
disease in Raphanus sativus.

Synergism of clover cyst nematode on Fusarium wilt disease
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Table 1. Synergism of Heterodera trifolii and Fusarium oxysporum f. sp. raphani in disease development in Raphanus sativus cv. Gwan-

dongyeoreummu

Treatment Plant height (cm) Disease severity Disease incidence (%)
Control 14.67+1.76 a 0.00£0.00b 0
Heterodera trifolii (HT) 13.30+£3.27 a 0.33x1.00b 0
Fusarium oxysporum (FO) 12.48+3.84 ab 0.20£0.42b 44
HT+FO 10.38+£2.04 b 1.60+£0.97 a 80

*This experiment was conducted in plant growth chamber with 25°C; *The nematode and fungus were inoculated on 7 Jul. 2020; Inoculation densities: HT,
3,000 eggs pot™'; FO, 40,000 conidia pot™"; Jprant height, disease severity and disease incidence were investigated on 3" Sep. 2020; *Statistical analysis:

One-way ANOVA (p< 0.05), Duncan’s multiple range test

http://www.koseb.org 3



| I
Korean J. Environ. Biol. 39(1) : 1-5 (2021)

Fig. 2. Comparison of plant growth by fungus and nematode ino-
culation. A: Non-inoculated control, B: fungus alone (Fusarium oxy-
sporum f. sp. raphani), C: nematode alone (Heterodera trifoli), and D:
concomitant inoculation of nematode and fungus (N +F).
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