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(Studies on the physical, cultural, and biological control of the southern
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The damage of the crops by a nematode is a global problem, with the damage caused by
the root-knot nematode being especially serious. Biocides have been used commonly fo
control detrimental nematodes, but adverse environmental effects of such treatment and
resurgences leading to increased nematode densities make the development of alternative
technologies a pressing issue. To develop environmentally acceptable control methods for the
root-knot nematode, I was studied fundamental and applied aspects of various physical,
cultural and biological control approaches.

1. Physical and cultural control: Among different types of organic matter, rice bran
showed the strongest control effect. Exudates of rice bran were studied to identify the
mechanism of the suppression of the nematode population; linoleic acid possessed a
particularly strong nematicidal activity. Moreover, the contents of free ammonia in the
excrements of bacterial-feeding nematodes rose continuously with the growth of Bacillus sp.
populations after application of rice bran, leading to death or immobilization of M incognita.
In addition, the chemical effects of the fatty acids were the most direct and immediate ones,
and by applying rice bran together with solarization, an increased control effect was
achieved.

2. Biological control: Among extracts from 29 hitherto not utilized plant species from
Okinawa that were tested for anti-nematodal effects, the strongest effects such as increased
lethality, inhibition of mobility, and decreased hatching rates of M. incognita was caused by
Bidens pilosa L. var. radiata, When the effect was examined using tomato seedlings, a
suppression of the nematode was observed after drench, bare-root dip and seed dip treatment,
Moreover, caffeic acid, cinnamic acid like substance and phenolic compounds as well as
unidentified compounds were suggested to be responsible for the anti-nematodal effects of
the extract,

Nematode-trapping fungi distributed in Okinawa Island were collected and identified,
and the physical, chemical and biological factors controlling their distribution were analyzed.
Eighteen species of fungi in five genera, including four new species, were analyzed; they
showed specific distribution patterns according to the parent materials, depth, vegetation, pH
as well as humus and calcium contents of the soil. Monacrosporium ellipsosporum had the
highest activity of all nematode-trapping fungi isolated. The application of granules
containing M. ellipsosporum cultures plus fosthiazate resulted in an increased anti-nematodal
effect. '

The above mentioned control methods — application of organic matter plus solarization,
application of plant extracts, and combined microorganism-nematicide formulations — were
characterized and further developed. It is expected that these methods will contribute to an
g__'t;_;;}fj}:;}}lﬂlgntally acceptable control of nematode populations. '
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The damage of the crops by a nematode is a global problem, with the damage caused by
the root-knot nematode being especially serious. Biocides have been used commonly fo
control detrimental nematodes, but adverse environmental effects of such treatment and
resurgences leading to increased nematode densities make the development of alternative
technologies a pressing issue. To develop environmentally acceptable control methods for the
root-knot nematode, I was studied fundamental and applied aspects of various physical,
cultural and biological control approaches.

1. Physical and cultural control: Among different types of organic matter, rice bran
showed the strongest control effect. Exudates of rice bran were studied to identify the
mechanism of the suppression of the nematode population; linoleic acid possessed a
particularly strong nematicidal activity. Moreover, the contents of free ammonia in the
excrements of bacterial-feeding nematodes rose continuously with the growth of Bacillus sp.
populations after application of rice bran, leading to death or immobilization of M incognita.
In addition, the chemical effects of the fatty acids were the most direct and immediate ones,
and by applying rice bran together with solarization, an increased control effect was
achieved.

2. Biological control: Among extracts from 29 hitherto not utilized plant species from
Okinawa that were tested for anti-nematodal effects, the strongest effects such as increased
lethality, inhibition of mobility, and decreased hatching rates of M. incognita was caused by
Bidens pilosa L. var. radiata, When the effect was examined using tomato seedlings, a
suppression of the nematode was observed after drench, bare-root dip and seed dip treatment,
Moreover, caffeic acid, cinnamic acid like substance and phenolic compounds as well as
unidentified compounds were suggested to be responsible for the anti-nematodal effects of
the extract,

Nematode-trapping fungi distributed in Okinawa Island were collected and identified,
and the physical, chemical and biological factors controlling their distribution were analyzed.
Eighteen species of fungi in five genera, including four new species, were analyzed; they
showed specific distribution patterns according to the parent materials, depth, vegetation, pH
as well as humus and calcium contents of the soil. Monacrosporium ellipsosporum had the
highest activity of all nematode-trapping fungi isolated. The application of granules
containing M. ellipsosporum cultures plus fosthiazate resulted in an increased anti-nematodal
effect. '

The above mentioned control methods — application of organic matter plus solarization,
application of plant extracts, and combined microorganism-nematicide formulations — were
characterized and further developed. It is expected that these methods will contribute to an
g__'t;_;;}fj}:;}}lﬂlgntally acceptable control of nematode populations. '




