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Development of biocontrol techniques to suppress soil-borne viral diseases by soil

e microorganisms

(LEBAEMFIRIC &5 TREEAE U A VA OBREMEHITORR)

Methyl bromide, known as a useful pesticide that well controls soil-borne viral disease, has been totally
prohibited from 2005. Since then, no effective alternative pesticide is yet to be found by today. In this research, a
monitoring method was first developed that measures the degree of infection by Pepper Mild Mottle Virus
(PMMoV), virus in genus tobamovirns that causes serious damage in green pepper production. Then, as to develop
biological control techniques, soil microorganisms that suppress and inactivate PMMoV were screened and
best-performing strains were selected. The effective bacterial strains, which ‘were found in this research, were
further applied as bio-agents for soil treatment to develop new preventing techniques of the viral soil transmission.

Firstly, to develop a better controlling method, it is important to understand the degree of PMMoV infection in the
soil. Thus, it was first attempted to develop a simplified serological method to detect the virus with DAS-ELISA. As
nonspecific responses disturbed the detection by the ELISA method, skim milk and detergent, Tween-20, were _
added to phosphate buffer, so as to increase extraction efficiency and the specificity for PMMoV. Positive samples
by DAS-ELISA were verified by inhibition testing using specific anti-PMMoV antibody, immuno-electron
microscopy, reverse transctiption-polymerase chain reaction, and inoculation tests on assay plants. Also, Our system
for detecting PMMoV in soil was suct':essfully tested on samples from 22 infected and uninfected field soils in
Japan, showing ELISA value (Ass) marked more than 0.1 in all the eight plots where peppers had been infected in
the previous crop.

* Secondly, to prevent lettuce big-vein disease, this research attempted to isolate antagonistic microorganisms
against a viral fungus vector, Ofpidium bornovanus. Qut of tested 61 strains, 15 antagonistic strains to O.
bornovanus were screened and then, through the MNSV resistance test in pot experiments, two isolates (BS-242,
M-21} were selected.

Thirdly, microorganisms that directly inactivate virus were screened. Through the inactivation test using tobacco
plant, three promising strains were isolated from 253 bacterial strains, and two isolates, M-21 (B.megaterium)} and
C-176 (P, pickettii), were further examined for their inactivation ability to PMMoV through pot experiments. Of the
two isolates, M-21 was selected to make new bio-agents by combining solid medium, organic matters and minerals.
Under the condition of field experiment, sole application of M-21, and even in combination with C-176 liguid
culture, suppressed the soil transmission of PMMoV.

By using the PMMoV detection method, newly developed by a series of researches as described above, the
degree of PMMoV infection can be estimated prior to planting, thus cultural control has become applicable, in
which resistant cultivar and/or other crops can be planted when PMMoV is detected. Moreover, as our
microorganisms can directly and indirectly inactivate the viruses, they can be used as bio-agents to control
soil-borne viruses. It was further confirmed that these microorganisms and bio-agents derived from them suppress
soil-borne viral diseases effectively. These researches have revealed new findings that may serve as new approaches

in biological control.
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