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Impact of 

Introduced Pine Wood Nematode 

on Environment and Phytosanitary 

Measures in Rep. of Korea



Forest 

in

Rep. of Korea

 Land area: 10,028,395 ha

 Forest land area: 6,368,843 ha (63.5%)

- Coniferous forest: 2,580,629 ha (25%) 

- Broadleaf forest: 1,718,916 ha (64%)           
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Major 

Tree Species

in Korea Pinus densiflora

Korean Red Pine

Quercus serrata

serrate Oak

Quercus mongolica

Mongolian Oak

Zelkova serrata

Japanese Zelkova

Pinus koraiensis

Korean Pine

Taxus cuspidata

Japanese Yew

Quercus variabilis

Oriental Oak

Pinus thunbergii

Korean Black Pine
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Outbreak of 

Pine Wood Nematode

in Rep. of Korea
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Spreading of 

PWN 

in Korea
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Kwangju, 2006

P. koraiensis
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Yeosu, 2010
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Major 

Tree Species

in Korea Red Pine Quercus serrata

serrate Oak

Quercus mongolica

Mongolian Oak

Zelkova serrata

Japanese Zelkova

Korean Pine Taxus cuspidata

Japanese Yew

Quercus variabilis

Oriental Oak
Black Pine
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Annual changes of PWD infected trees and cost
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Total number of removed tree : 

10,662,293

Total control cost (direct) :

$609,385,833
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Origin of PWN: North America

(not cause mortality in endemic hosts)

Introduced into Japan (early 1900s): 

cause serious mortality in susceptible native species

Identified as Bursaphelenchus sp. in Japan in 1960s

Spread to Rep. of Korea, China (Taipei China, Hong Kong)

through Wood packaging material, Timber?
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Outbreak of PWN

→ Multiple introduction?   

Domestic movement?
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Vectors in native area :  Monochamus carolinensis, 

M. scutellatus, M. marmorator, M. murator, M. obtusus, M. titillator

Vectors in Rep. of Korea : M. salturarius, M. alternatus

→ Utilize endogenous species as vectors 

in introduced area
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Attracted by insect pupa

Environmental condition

Pine sawyer beetle

PWD

Decease complex

Susceptible pines

Causes  wilt symptom

Transfer  nematode

Pine wood nematode
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PINE SAWYER BEETLE

PINE WOOD

NEMATODE
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Special Law for Control of PWN (2005)

 Responsibility of National Government/Local Gov.

 Obligation of survey

 Obligation of report

 Capacity of diagnosis

 Order of control (felling, fumigation, incineration, prohibition of 

movement etc.)

 Fine and punishment etc.

Official control of PWD in Korea



Pupa

Adult beetle

Larvae

Healthy tree

Maturation feeding

Nematode

Tree dying

Oviposition

Pine wilt disease 

disease cycle
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Control of PWD 

in Korea

Trunk  injection (Jan.~ Feb.)

Arial spray, Ground spray

(May ~ June)

Fumigation, Wood chipping, Burning 

(Sep.~Apr.)



Impact of Introduced Pine Wood Nematode on Environment and Phytosanitary Measures in Rep. of Korea 

21

Felling and Chipping

 Principle : Grind logs of infected trees into sawdust or small chips(<1.5cm thickness)

kill the larvae and pupa of insect vector              

 Advantage : Environmentally friendly method,  utilization of secondary wood product 

one of the main control measure in Korea



Impact of Introduced Pine Wood Nematode on Environment and Phytosanitary Measures in Rep. of Korea 

22

Felling and Burning

 Advantage  : Low cost, easy, and efficient  method

※ good for removal of small branches

 Disadvantage : restricted in dry season because of a risk of fire,

heat damaged tree, require isolated space, air pollution
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Felling and

Fumigation

 Principle : volatile type of chemical kill both nematode and insect larvae

1L/ m3 (Metam sodium 25%)   

 Advantage : effective and fast, on-spot treatment

 Disadvantage  : laborious and expensive,  safety issue, environment issue
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Aerial Spray

 Principle : chemical toxic to adult pine sawyer beetle

thiacloprid 10% susupentionconcentrate, Acetamiprid

 Advantage : wide area applicable, effective  

 Disadvantage : expensive, environmental issue, biodiversity 
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Trunk injection

 Principle : injected chemical kills the nematode moves into the wood tissue

Abamectin 1.8% emulsion, Emamectin benzoate 2% emulsion  

 Advantage : best for prevention, effective  

 Disadvantage : expensive, seasonal restriction  
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 Principle : volatile type of chemical kill both nematode and insect larvae

117g/ 2m3 (Magnesium phosphide)   

 Advantage : effective and fast , utilize felling timber 

 Disadvantage  : environmental issue, safety requirement  

Mass fumigation
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Ground spray

 Principle : chemical causes ingestion toxicity to insect

thiacloprid 10% susupentionconcentrate

 Ground spray : high-tension spray, fog machine etc.

 Advantage :  small area e.g. city park, effective  

 Disadvantage : expensive, environmental issue, biodiversity 
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Trap logs

 Principle : attractive by adult pine sawyer             

induce oviposition and remove before emergence of adult

decrease density of insect vector  
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Before 

and 

after 

PWD control



Impact of Introduced Pine Wood Nematode on Environment and Phytosanitary Measures in Rep. Of Korea 

31

 Local government and regional forest service

Drone survey in dense forest (at least 20 times more efficient)

Research on target spray and image analysis with Drone

 Reporting from public

 Government lab for diagnosis

Survey
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Research to utilize image processing for on site diagnosis and Targeted spray from Drone 



Diagnosis
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 Morphological identification

under the microscope, PWN size 0.6~1mm

 Molecular biological identification

genetic characteristics (e.g. ribosomal DNA, mitochondrial DNA)

precise and fast identification system
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 New pathway of plant pest introduction

 No inspection/certification

 No trace back/ Reuse 

ISPM 15 : 

Wood packaging material
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History of the standard setting

- 1999 CPM added topic‘ Wood packing’

- ‘00~’01 Expert working group developed a draft

- 2001 Member consultation

- 2002 ISPM 15 adopted by CPM

- Revised in 2006, 2009, 2013, 2018

ISPM 15 Regulation on wood packaging material in international trade

ISPM 15
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ISPM 15
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< List of most significant pests targeted by HT and MB >

Anobiidae, Bostrichidae, Buprestidae,  

Cerambycidae, Curculionidae, Isoptera, 

Lyctidae (with some exception for HT), 

Oedemeridae, Scolytidae, Siricidae, 

Bursaphelenchus xylophilus

ISPM 15 (2002)



Impact of Introduced Pine Wood Nematode on Environment and Phytosanitary Measures in Rep. of Korea 

38

- Required phytosanitary measures for WPM

▪ Debarking (commercial debarking)

▪ Heat Treatment 

- 56℃ 30 min. by Conventional steam or

Kiln heat chamber

- 60℃ 1 min by dielectric heating  

▪ Methyl bromide treatment

▪ IPPC mark

ISPM 15
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a. ISPM 15(IPPC) 2002

b. Revision of Plant Protection Act

* Registration, Cancellation of HT service

Violation & Penalty 

c. Enforcement Regulation

* How to register, registration requirement,

administrative measures, compliance

d. Quarantine Requirements of  WPM (Notice, 2002)

* mark registration, monitoring, how to operate

WPM management in Korea
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WPM regulation in Korea

Heat treatment

Providers

(702 registered)

MB treatment

Providers

(30 declared)
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1. Introduced pest can be more aggressive or damaging than native area

- direct impact: loss of forest, direct control cost

- indirect impact: indirect cost, ecology change, biodiversity, social impact,

indirect environmental impact (aerial spray, burning, fumigation etc.)

2. Prevention of pest introduction is most effective and economic 

3. Scope of phytosanitary measures 

- Public awareness

Implication of PWN invasion 
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4. Coordination between relevant authorities 

5. Importance of internationally harmonized phytosanitary measures: 

pathway ISPMs to manage potential risk

- Impact of adoption of ISPMs

Implication of PWN invasion 


