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Japan is located in the Asian monsoon region. Because of the climate with relatively high temperatures and humidity, outbreak of pests and weed 
growth occur quite commonly. This means that there are higher risks of damage to agricultural production by pests and weeds in Japan than those in 
Europe which is at higher latitude with cooler climate. Furthermore, the Japanese archipelago extends about 3000 km long from north to south. A huge number 
of different crops are grown in a variety of climatic conditions including indoor condition, i.e., agricultural practices and crops grown are diverse. To address the above 
factors, Japan has been developing IPM with a focus on the appropriate use of chemical pesticides which ensures consistent and reliable pest control.

How to change chemically-based IPM?

Case 1: Natural Enemy Usage in Indoor Cultivation in Kochi Prefecture
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Rotation usage of domestic natural enemies in Kochi Prefecture

To date, more than thirty kinds of domestic natural enemies have been used. In 
some areas, preservation facilities of domestic natural enemies were built 
enabling the rotational usage of natural enemies in other areas.

At the beginning, implementation of IPM which focuses on the use of natural enemies extended  smoothly in indoor 
cultivation of eggplants and bell pepper. However, new pest, Bemisia tabaci, which has pesticide resistance, occurred. Natural 
enemies which were used were not effective to this pest. Some persevering famers tried to solve this problem and found new 
domestic natural enemies to Bemisia tabaci.

Kochi Prefecture, farmers,  agricultural cooperatives, experts
Preparation of IPM manuals

Establishment of IPM study group

IPM working group

Extension organizations in 
Kochi prefecture

Problems of agricultural production
Occurrences of pests which have pesticide resistance.

Reduction of agricultural chemical residues in foods in 
response to the introduction of Positive List System.

Kochi prefectural government
Promotion of sustainable agriculture for the enhancement of 
competitiveness.

Background of the introduction of IPM

Kochi prefectural
research institution

System to promote IPM in Kochi prefecture

Kochi Prefecture has been providing subsidies for 
purchasing agricultural materials necessary for IPM and 
construction of breeding facilities for domestic natural 
enemies.

Financial support in Kochi Prefecture

IPM is implemented in the large part of indoor cultivation, leading to the reduction of pesticide use and labor time.
Ratio of natural enemies usage / cultivation area: eggplant 59%, bell pepper 77%  in 2010.

Implementation of IPM which focuses on the use of 
natural enemies.

Case 2: Natural Enemy Usage in Indoor Cultivation in Miyazaki Prefecture

. 

Miyazaki Prefectural government
Reduction of production costs for the enhancement of 

competitiveness.
Problems of agricultural production

Occurrences of pest  which have pesticide resistance.
Reduction of agricultural chemical residues in foods in 

response to the introduction of Positive List System.

Implementation of IPM

・Retail price of natural enemies  is expensive.
・Natural Enemy usage needs knowledge of the traits of them.

Barriers of natural enemy usage

However, farmers have some concerns about the use of chemical pesticides.
Because ・・・
・Anxiety for the decrease of effectiveness of chemical pesticides due to the occurrence of tolerant pests.
・Anxiety for the agricultural chemical residues in foods after the introduction of the Positive List System.

Implementation of biological control based IPM

Reduction of pesticide use

Reduction of cost and risk of chemical  pesticides.

Strategy to promote IPM in Miyazaki prefecture.

Base
Cultivation managements: soil managements (soil inspection and 
appropriate application of fertilizer), watering, ventilation and 
temperature management in facility.

☆Step1 Introduction of microbial pesticide for disease
Reduction of fungicide to reduce the effect on natural enemies.
Farmers become accustomed to non-chemical pesticide usage.

☆Step2  Introduction of microbial pesticide for pest
Reduction of insecticide to reduce effect on natural enemies.

☆Step3 Introduction of natural enemies for pest.
Reduction of insecticide or  use of insecticides with narrower 
spectrum.

Reasons for the spread of IPM in Kochi Prefecture

1.Implementation of IPM led to cost reduction.
2.Miyazaki prefectural government established effective method to introduce microbial pesticide and natural enemies. 

Reasons for the spread of IPM in Miyazaki Prefecture

1.Providing subsidy to reduce cost of IPM.
2.Establishment of system to promote IPM with farmers.
3.IPM solved problems of agricultural production.  
4.Implimentation of IPM has some merits: Reduction of application of agricultural chemicals and of farmer’s labor times. 
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In many cases, above steps have shown effectiveness for the 
management of pests.
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Diagram of introduction of natural enemies.
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Background of the introduction of IPM

At the present, most of the indoor cultivation farmers use microbial pesticide and/or natural enemies 
based on above diagram.

The needs for alternative 
of chemical pesticides has 
been increased.
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Bemisia tabaci.


