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AL SO B A new trial on conservation biological control —

utilization of indigenous predators enriched with the
introduction of plant residue in organic field
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One way of conservation biological control aims to suppress pest by employing indigenous natural
enemies in organic farmland under local environment characteristics. For this, as a new approach, the
plant residue was introduced to increase the alternative preys for indigenous predators in organic field and
the efficacy of pest suppression by the predators was examined from various viewpoints.

In farmland, many generalist predators have a potential to be biological control agents such as wolf
spiders, predacious carabids and frogs. However, sometimes because of insufficient diets, their densities
do not well increase to control pest to a satisfactory level. During the growing period of crops, predators
can prey on pests in crops, while during the period without pest, they had to search other alternative diets
for their survival. Thus, it is worthy considering how to establish the alternative diets for these predators
before and after pest occurrence to enhance their persistence. To do so, although there are several tactics,
in the present study, a more economic and easy-to-do method — enriching alternative preys of indigenous
predators by introducing plant residue into organic farmland was adapted. When plant residue is mulched
in field, it is expected that it could provide food source and refuge place for some decomposers and
detritivores, and enrich their density. Many species of them could be as alternative prey for indigenous
predators, which may support their survival before and after pest appearance.

By the observation in present organic field, indigenous predators including wolf spiders (Pardosa
spp.), predacious carabids (Dolichus halensis, Chlaenius pallipes and Harpalus spp.) and Janpaese tree
frog (Hyla japonica) were selected as the potential control agent of lepidopteran pest in cabbage
cultivation (Chapter 2). By laboratory testing, the three predators showed strong predatory capacity on the
Lepidoptera larvae. The functional response of these predators to pest fitted into the Holling type 1l
(Chapter 4).




The field experiment was designed in both open field and greenhouse where cabbage was planted
from 2009 to 2011. In the open field, through the year, plant residue including wheat straw and cereal
weeds straw were mulched in the form of strips along the direction of cabbage rows at a rate of 2500g m
with the width of 50 -100 cm and with the interval between strips as 3-5 m. In the greenhouse, the same
amount of plant residue was mulched along the two sides of borders (Chapter 2).

From observation, both density and biomass of alternative preys were significantly higher in
introduction plot than that in no-introduction plot (Chapter 2). Population density of the predators in the
introduction plot was relatively high and that of pests was low in the same plot (Chapter 3).

By the stable isotope analysis (8*3C), the contribution of potential preys to wolf spider’s food menu
was estimated. It was reflected that, even with low frequency of pest, the wolf spiders could prey on pest
in the introduction plot. It was believed that the wolf spiders did not only concentrate to alternative preys
when pest density/frequency was low in the introduction plot. Even if the wolf spiders only prey on pest
randomly, the enriched wolf spider population can still ensure the efficacy of pest suppression at some
extent (Chapter 5).

It was concluded that the strategy of introduction of plant residue into organic field could be one of
effective ways to enrich alternative preys for indigenous predators, which result in the suppression of
pests. It was demonstrated that the stable isotope analysis could be utilized as a useful tool for the

evaluation of response of generalist predators to pest suppression.
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