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The brown planthopper (BPH) Nilaparvata lugens has been one of the most important pests 
of rice in Japan since ancient times [1]. There have been numerous records of outbreaks, 
many covering large areas, and some causing severe famine. A brown planthopper outbreak 
in 1732 affected 2.6 million persons and 12,000 died from hunger.  In 1897, 960,000 tons of 
rice were lost, equivalent to a loss of 18.5% for all of Japan. Beginning in the 1600’s, rice 
growers added whale oil to irrigation water to kill planthoppers. In the 1890s, kerosene 
replaced whale oil and in the 1950s, the use of modern synthetic insecticides began. 
Improved control of planthoppers with chemical insecticides is one of the main factors 
resulting in the significant increase in rice yields in Japan. 

 
BPH cannot survive the winter in Japan and migrate to Japan each year from the Chinese 
mainland. Planthoppers must have the ability to fly continuously for at least 30 and up to 48 
hours. The migrations of BPH from the Asian mainland to Japan entail over-water flights of at 
least 750km, or if the migrants originate in south-east China, over 1200km [3]. The mass 
immigration of planthoppers occurs every year during late June to middle July because this 
timing is the rainy season in Japan and planthoppers can fly to Japan on the lower jet stream 
that is formed in a seasonal rain front from mainland China to Japan. 

 
BPH suck sap from rice plants, reducing their yield potential. If BPH density is high, plants die 
and a condition known as “hopperburn” results. Plants dry and take on the brownish 
appearance of plants that have been damaged by fire.  The BPH usually goes through three 
generations in a paddy field, multiplying abundantly as the generations advance until harvest. 
The rice plant is most vulnerable to damage by N. lugens during the active tillering and 
booting stages. As a result, the earlier the incidence of hopperburn, the greater the loss in 
yield. When the rice suffers hopperburn within 30, 40, and 50 days after heading, yield losses 
are estimated at about 80-90, 50, and 10%, respectively [2].   

 
Insecticide applications are the main control method against BPH in Japan. Crop breeders 
have made many attempts to develop resistant varieties. However, resistant-breaker strains 
of planthoppers have easily appeared. In Japan, the planthopper’s natural enemies decline to 
very low densities during the winter. When BPH populations start to grow rapidly, the 
numbers of predators are insufficient to prevent the increase [3]. 

 
More than 60% of the rice fields in Japan are planted following the application of persistent 
systemic insecticides to seeds in nursery –box applications [4].This treatment provides 
effective control of the first immigrants. The need for foliar applications of insecticides is 
determined throughout Japan based on an elaborate monitoring and modeling system that 
forecasts where and when outbreaks of BPH will occur [1]. Daily catches of light and net traps 
data for rice planthoppers are collected by Agricultural Research Center and Plant Protection 
Offices of each prefecture in Japan. On the basis of these data, periodic forecasting 
information reports, outbreak alarm and warning reports (if necessary) are issued.  
 
References 

1. Hirao, J. 1979. Forecasting brown planthopper outbreaks in Japan. Brown Planthopper: Threat to Rice Production in Asia. 
International Rice Research Institute.  

2. Kiritani, K. 1979. Pest management in rice. Annual Review of Entomology. 24:279-312. 
3. Holt, J, et al. 1996. Risk assessment for rice planthopper and tungro disease outbreaks. Crop Protection. 14[4]:359-368. 
4. Watanabe, T., M. Matsumura, and A. Otuka. 2009. Recent occurrences of long-distance migratory planthoppers and factors 

causing outbreaks in Japan. Planthoppers: New Threats to the Sustainability of Intensive Rice Production Systems in Asia. 179-
189.  

Crop Protection Research Institute 

CropLife Foundation 

1156 15th Street, NW    #400    Washington, DC  20005 

Phone 202-296-1585      www.croplifefoundation.org        Fax 202-463-0474 
 

Crop Protection Research Institute 

CropLife Foundation 

1156 15th Street, NW    #400    Washington, DC  20005 

Phone 202-296-1585      www.croplifefoundation.org        Fax 202-463-0474 
 

Brown Planthoppers 

Rice Yield: Japan 

Hopperburn 

Brown Planthoppers 

 


