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              A mountain in Hiroshima, covered with Japanese  

              red pines withering due to PWD. (Photo by Dr. Jikumaru) 



  

I. History of PWD  

 expanding over Japan  

 



 

1905 

PWD started to occur in various  

locations at Nagasaki city 
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Conifer lumber (> 65 mm) imported
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₩ 1915 

People made intensive efforts  

to control PWD, numbers of  

wilted pines increased till 1912, 

but decreased thereafter,  

and terminated in 1915.   



 

 

1921₩1925 

Old pines planted in a shrine  

at a harbor town in Hyogo pref. 

began to wilt from 1921,  

and the number of wilted trees 

increased year after year. 

In 1925 a new outbreak of PWD  

occurred in a harbor town 50 km  

away from the city where the first  

PWD was recorded, then gradually  

spread into surrounding regions. 



 

 

 

 
 

 

in the1930s 

PWD spread gradually into  

     neighboring prefectures. 



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 
 

 

 

in the1940s 

In 1940s PWD remarkably  

expanded its distribution not 

only into surrounding regions 

but also to remote regions such  

as Shikoku-island and Kanto  

districts. 



 

 

 
 

 

  
 

 

 

 
 

 

 

 

 
 

 

  
 

 

  

 

 

 

 
 

 

 
 

 

 

 
  

 

 

 

 

in the1950s ₩ 1960s 

In this period no remarkable  

expansion of PWD was recorded. 



 

 

 

 

 
 

 

  
 

 

 

 
 

 

 

 

 
 

 

  
 

 

  

 

 

 

 
 

 
 

 

 
 

 

 

 

 
 

 

 

  

 
 

 
 

 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

  

 
 

 
 

 

In this period, PWD markedly expanded  

its distribution into northeastern JAPAN.  

in the 1970s 



 

 

 

 
 

 

  
 

 

 

 
 

 

 

 

 
 

 

  
 

 

  

 

 

 

 
 

 

 
 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Nagano prefecture, and Akita  

prefecture, both remained free  

from PWD were newly invaded 

with PWD. 

in the1980s 

 

 

  

 

 

 

Thus PWD became prevalent  

throughout Japan except for  

northernmost two prefectures,  

Aomori, and Hokkaido. 
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Vegetational changes in Higashiyama from 1961 to 2004  

Okuda and Takahara, Kyoto prefectural University, personal permission)     

Japanese Red pine forest 

Pine and deciduous broad leaf trees 

Pine and ever green broad leaf trees 

Pine and Japanese cypres trees 

Castanopsis trees 

Castanopsis and Japanese cypress trees 

Japanese cypress forest 

Japanese cedar forest 

Deciduous broad leaf trees 

Ever green broad leaf trees 

Bamboo forest 

Newly planted forest 

Others 

 

 



  

 II. Global Expansion  

of PWD  
 



1905 

1982 

Indigenous 

1979 Ÿ 1934 

Global Expansion of PWD  



Pine wilt  

in Nanjing, China 



Pine Wilt in China 
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Global Expansion of PWD  ( 2 ) 

1984 

 Firstly Finland  then Sweden and Norway placed a ban on importation 

 In 1986 European Plant Protection Organization (EPPO) assigned  

            PWD as A1-ranked pest. 

 Due to this ban 13,000 people lost their jobs in USA, and suffered a loss of  

            60 million dollars. 



     The primary impact of the pinewood nematode in North 

America is on trade to European Union(EU) and other 

countries.   

     Slide shows pine chips being off loaded in Sweden. This was 

the last shipment of pine chips from North America to the EU. 
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 III. The Infection Cycle of  

 PWD in East Asian Countries  

 







longicorn beetle 
weevil bark beetle 

 Bark and wood  
    borers related to 
    dead pine trees 
 



      In the course of the survey, a tree pathologist, Dr. Tokushige,  found 

numerous nematodes in his fungal cultures. He and his colleague, Dr. 

Kiyohara ventured to inoculate the nematodes onto healthy pine trees, though 

common sense suggested that plant parasitic nematode would never kill such 

big trees as pines.           

     Contrary to their presupposition, the pine trees inoculated with newly-

found nematodes were killed in the same way as seen in the field. 

      





Pinewood nematode : 

Bursaphelenchus xylophilus




