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Response of Phytophthora sojae zoosporesto the rootlet and root
exudates of host soybean and non-host common bean and
host selectivity

WU Wen-Xu CHEN Qiu-Ming CHEN Yu-Fei WU Di GAO Xin-Ying ZHAO Yu-Qi
XUYing ZHANG Zhuo-Qun SONG Guang-Mei WEN Jing-Zhi"

(College of Agriculture, Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abstract: [Background] Phytophthora root rot as a devastating soybean disease has been reported
in the United States, Canada and many other countries, its pathogen Phytophthora sojae is a typical
soil-borne pathogen. In recent years, the interaction between soil-borne pathogens and plant roots
has become the main direction for studying the host selectivity mechanism of soil-borne pathogens.
[Objective] To study the effects of Phytophthora sojae zoospores to the rootlet and root exudates of
host soybean and non-host common bean, illustrate the relationship between these effects and P.
sojae selecting its host. [Methods] The soybean susceptible cultivar Sloan and resistant cultivar
Williams82 as well as non-host common bean Yidianhong of P. sojae were cultivated by the method
of situ soil culture. The pre-infection behavior of the single zoospore of P. sojae to the rootlet of
host soybean and non-host common bean was determined. The root exudates of host soybean and
non-host common bean were collected and the chemotaxis of P. sojae zoospores to the root
exudates was measured, including taxis of the zoospores to the root exudates, the promotion of the
root exudates on the zoospores encystment, and on the germination and the growth of the germ
tubes. [Results] The single zoospore had strong chemotaxis to the host rootlet. It encysted and
germinated rapidly on the elongation zone of the root tip after several exploratory contacts along the
root surface. The tip of the germ tube attached to the rootlet surface. The difference between the
susceptible and resistant cultivar was that the germ tube on the rootlet of susceptible cultivar is
shorter and thicker. However, the single zoospore had no chemotaxis to the rootlet of non-host
common bean rootlet. It ran away from the rootlet after first visit of the rootlet surface, then
encysted and germinated in a random growth direction at the location of approximately 75 um far
away from the rootlet. The substantial difference in the behavior which the P. sojae zoospores
infected the rootlet of host soybean and non-host common bean had been repeated in the
experiments with root exudates, that is P. sojae zoospores had strong chemotaxis to host root
exudates. The host root exudates could effectively attract zoospores and promote encystment of the
zoospores and germination of cysts, but inhibit the growth of the germ tube, whilst the root exudates
of non-host common bean had no effect on the zoospores. [Conclusion] P. sojae selects its host
depending on the root exudates, which will provide a theoretical basis for further understanding the
host selection mechanism of P. sojae.

Keywords: Phytophthora sojae, Zoospores, Root exudates, Chemotaxis, Host selection
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Figurel Theinfection behavior of single zoospore of P. sojaeto the plant rootlets
W A RPEREIER TR Sloan 4. B: (ZYL KEHUR S FP Williams82 4. C. RYLAEH F X E — N4 R, z: WEshfl 1 rl:

YL cyst: fgE; ot ZF. HORATEL: 200,

Note: A: The infection behavior of the rootlets of the susceptible cultivars Glycine max Sloan. B: The infection behavior of the rootlets of the
resistant cultivars Glycine max Williams82. C: The infection behavior of the rootlets of the non-host legume Phaseolus vulgaris Yidianhong.
z: Zoospore; rl: Rootlet; cyst: Cyst; gt: Germ tube. The magnifications: 200x.
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Figure2 Thetemporal dynamicsof the number of zoospores attracted by the host (A) and non-host (B) root elongation zone
TE: A: 300z/mL; B: 500z/mL. EIHAIRF-EERIRTE 0.06 AT 1922 5 B,

Note: A: 300 zoospores/mL ; B: 500 zoospores/mL. The different letters in each column indicate significant difference at 0.05 levels.
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Figure3 Thetemporal dynamics of the number of zoospores attracted by the host (A) and non-host (B) root exudates
TE: A: 300Z/mL; B: 500 z/mL. FEHR[RFRERIRAE 0.05 K 22 5 i 5 1

Note: A: 300 zoospores/mL ; B: 500 zoospores/mL. The different letters in each column indicate significant difference at 0.05 levels.
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Influence of the host and non-host root exudates on the encystation (A), germination (B) and length of germ tubes

Note: The different letters in each column indicate significant difference at 0.05 levels.
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