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Inhibitory activity of the key antifungal substances in maize root
exudates against Phytophthora sojae
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Abstract Intercropping is widely used for suppression of soil-borne diseases, and the interactions between maize
roots and pathogens play an important role. The present research verified the inhibition of soybean Phytophthora
root rot by maize/soybean intercropping, and measured the effect of maize roots on zoospore behaviors of Phyto-
phthora sojae. Then the antimicrobial activity of the compounds in maize root extracts were identified by HPLC,
and the effect of key compounds on mycelial growth and zoospore behaviors of P. sojae was detected. The results
showed that maize/soybean intercropping could significantly reduce the incidence of Phytophthora root rot. Maize
roots and root exudates could significantly inhibit the activity of zoospores and the germination of cystospores of
P. sojae. Moreover, MBOA (6-methoxy-2-benzoxazolinone) and BZO (benzothiazole), which were identified by
HPLC, could significantly inhibit the swimming of zoospores and the germination of cystospores of P. sojae. At
the concentration of 500 p#g/mL, the inhibition rate of MBOA/BZO against zoospore swimming and cystospore

germination reached 100% /100% and 100% /81% . respectively. At the same time., MBOA and BZO could also
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significantly inhibit the mycelial growth of P. sojae. At the concentration of 500 ptg/mL., the inhibition rates were

100% and 62.49% , respectively. In summary, MBOA and BZO produced in the root tissues of maize had antimi-

crobial activity against P. sojae, which may be the main reason for inhibition of P. sojae by maize roots. Hence

maize/soybean intercropping can be utilized to suppress P. sojae root rot.
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Fig. 1 Chemotactic test device for maize root system

against zoospores of Phytophthora sojae
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Significant differences are analyzed based on ANOVA test. Different lowercase letters indicate significant difference in the swimming rate or
germination rate of Phytophthora spores between maize rhizosphere and control at the same time. The error bars indicate standard error of means (n=3)
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Fig. 2 The effects of maize roots and capillaries on the formation of cystospores and germination of

zoospores of Phytophthora sojae
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Fig.4 HPLC chromatogram of maize tissue extracts
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Fig. 5 The effects of MBOA and BZO on the swimming of
zoospores and germination of cystospores of

Phytophthora sojae
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Data in the table are the average of 3 replicates®standard error. Different letters in the same group indicate significant difference by ANOVA

analysis.
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