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Major forest pests in Korea 
  - 8 species for long term monitoring 

   - Among them, 4 or 5 species are invasive species   

Invasive species 

Pine wood nematode Thecodiplosis japonensis 

Hyphantria cunea Corythucha ciliata 

Domestic species 

Dendrolimus spectabilis 

Agelastica coerulea Acantholyda parki 

Matsucoccus thunbergianae  



Biology and invasive history 

▪  Introduction for Four exotic forest pests with 

basic biology and invasive history in Korea 

   - Pine needle gall midge 

   - Black pine bast scale 

   - Fall webworm 

   - Pine wood nematode 

 



Pine needle gall midge 
  (Thecodiplosis japonensis) 

        ▪  Distribution : Japan, Korea 

           ▪  Hosts : Pinus densiflora, P. thunbergii  

        ▪  First Occurrence : 1929. Seoul and Mokpo 

        ▪  Spread all over South Korea in 1998  

         

         

      One of the most important pest in Korea From 1980’ to1990’ 

          

 



Adult(female) 

 ▪ Emergence: late May ~early July  
 ▪ Lifetime: 1~2 days 

 ▪ Body length: 2.0~2.5mm 

Life cycle 

Egg 
 ▪ No. of egg/ leaf : 7~8 eggs 

 ▪ Egg period: 5~7 days 



   Larvae 

 
 ▪ Body length: ~2mm 

 ▪ Feeding period: June ~ November  
 ▪ Insect gall formation  

 ▪ Falling: November~December 

 ▪ Wintering: November~next May 

 ▪  5~7 larva/ single gall 

Insect gall 

Larvae 



Invasive history of Pine Needle Gall Midge 

Annual spreading distance : 1∼8km in average 

1992    1984   1976  1968    

1929 

1964 
Seoul 

Mokpo 



Dispersal pattern  

-The dispersal pattern : 
  Type 2 based on Shigesada et 
al. (1995)  
-Dispersal speed at early    
  invasion phase :   
  1.2 - 2.2 km/year  
-Dispersal speed after break    
  point :  
  8.2 km/year for the Mokpo 
population 
  5.2 km/year for the Seoul 
population  
- Dispersal capacity of PNGM 
adults was estimated to be up 
to 400 m  



Population dynamics based on long-term 
observation  

1. Population dynamics at different region 

 

 

 

 



(Population Ecology, Choi et al., 2011) 



      Black Pine Bast Scale 
    Matsucoccus thunbergianae 

        ▪  Distribution : Japan, Korea 

           ▪  Hosts : P. thunbergii, Pinus densiflora 

        ▪  First Occurrence : south area of Korea in 1963 

         

                

 

♀ ♂ 

2~5mm 1.5~2mm 

White tail 



Characteristics of damage 

        ▪ Damage occurs in winter time because nymph   

           has long summer diapause(夏眠):June ~ September 

           ▪ Emerged nymph or egg mass are dispersed by  

           natural factor (ex. wind)  

        ▪ Insect has narrow host range 

                

 

 Egg masses 



-The first occurrence of BPBS was observed in Goheung, Jeonnam-do, 
   in the southwestern coast of South Korea in 1963 (Miller and Park,  
   1987).  
 
-First hypothesis : the origin of BPBS in South Korea was from Japan  
  because the species is also found in Kyushu, Japan at a low density.  
 

-Second hypothesis : possibility that BPBS is an endemic species in  
  South Korea, because BPBS was first reported in South Korea. 
 

 

Origin of BPBS 



Spreading of Matsucoccus thunbergianae 

 

-Dispersal speed is  
   direction dependent:  
 
 5.9km/year to the north  
 3.3km/year to the east  
 4.3km/year to the northeast 
 
-Dispersal by wind in egg stage 
-Dispersal capacity is unknown    



 

         Fall Webworm  

           (Hyphantria cunea) 

         

        ▪ Origin : North America  

        ▪ Distribution : China, Japan, Korea, Canada, Europe, Russia 

        ▪ Hosts : Deciduous trees, 160 species (roadside tree) 

        ▪ First Occurrence in Korea: 1958 

                 

               Damages are occurred in the road trees located in city area 

               however, population density is stabilized. 

          
 

 



Adult(female) 
 ▪ Emergence: 2 times/ year 

    - First: mid May ~ early June 

    - Second: late July ~ mid August 

 ▪ Life time: 4~5 days 

 ▪ No. of eggs: 600~700 

 



1972 1968 1964  1960 

Dispersal history of FWW in Korea 



Dispersal speed of FWW in Korea 

-The dispersal speed of the fall  
  webworm: 31.1 km/year, 
-Dispersal capacity of FWW: 
  less than 300 m/day (Yamanaka 
et al., 2001) 
-Fastest spread than other  
  invasive forest pests in Korea  
-The dispersal process of the  
  FWW : Type 1 under the model of  
  Shigesada et al. (1995)  



         Pine wilt disease  



Pine Wilt Disease 

 Caused by pinewood nematode (PWN),  

    Bursaphelenchus xylophilus 

 native to North America and introduced into Korea  in 1988 

 major host trees : Pinus densiflora, P. thunbergii,  P. koraiensis 

 Introduced PWN reproduce rapidly in the sapwood 

    resulting in rapid and extensive tree mortality  

Symptoms 

 rare of resin secretion  and then discoloration and  

    bent down of shoots 

 Development 

 dead within 3 months after infection (susceptible host) 

    if conditions are favorable to disease development 

 Significant economic, aesthetic and cultural loss 



Host trees 

Insect vectors 

Nematodes 

Monochamus alternatus M. saltuarius 

B. xylophilus   B. mucronatus  
(East Asian type) 

B. xylophilus   B. mucronatus  
(European type) 



Dispersal history 

1988: first PWD report 

2000: disease spread out 

2006: Korean pine  

2007: attack Seoul 

2008: total 6,800 ha. 

(Choi and Park, in press) 



-Dispersal process of the PWN from 1988 to 2000  

  in the Busan area:   

 1.1 km/yr without any break points 

 

-Dispersal after 1998:  

 13.8 km/year 

 

-The patterns of PWN dispersal: 

  type 2 based on Shigesada et al. (1995). 

 

-Dispersal capacity of vector :  

  average 1.4 km (Shin, 2008) 

Dispersal speed of pine wood nematode 



-The expansion of PNGM, BPBS and PWN follow “type 2” patterns,  
   and FWW follows the “type 1” model of Shigesada and Kawasaki (1997),  
   suggesting that human-mediated movement of exotic species accelerates  
   their expansion.  
 
-The four species reviewed had lag phases of about 10 years  
   before range expansion.  
 
-Although expansion speeds were faster than the moving capacity of  
  the invasive species, expansion speeds were positively correlated  
  with dispersal capacity.  
 
-Japan was the source or route of many invasive species into South Korea,  
  showing that neighboring countries are the potential source  
  for most such species. 

Conclusion 



The article is accepted for publication in “Insect Science”.   



International Symposium on Oak Forest 
Preservation: Understanding and managing 
important insect pests and disease of oaks. 

 
The symposium will be held in Korea Forest 

Research Institute (KFRI) Seoul, South Korea, 
from Monday, August 27 to Wednesday, 

August 29, 2012 

Announcement  



Thank you for attention 


