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• Alter biotic community and ES functions

• Significant ecological, socio-economic 
consequences 

• Stepwise responses and measures

– Prevention

– Eradication

– Containment/Suppression 

– Management 

Biological Invasion



Complex interaction



Honeybee / pest into Korea

Tropilaelaps from China, 1993

A.mellifere 1910s?

Varroa shifting from Ac to Am 1950s

Vespa velutina 2003 → 2008
(Kim, talk)

Sac brood virus 2009

Small hive beetle 2016
(Kang, talk, Noor-Poster)



Invasion of Hornet into Korea
2003 

Vespa velutina nigriothoax Buysson, 1905 



<Arca, … Jung, … Villement…, 2015. Biological Invasion
mt COI haplotype distribution

Origin of invasion



(Mohamajade Namin and Jung, in Prep)



International distribution of Velutina



Increase of biodiversity ?
Hymenoptera : Vesidae : Vespa 9(sub) species ➔ 10 speies

Species Korea name Note

Vespa

analis parallela Andre, 1884 좀말벌

binghami du Buysson, 1905 Nocturnal 큰홑눈말벌 Notcturnal

crabro crabroniformis Smith, 1852 Europe, Asia 등무늬말벌
Kim et al., 

1994

c.        flavofasciata Cameron, 1903 말벌

ducalis Smith, 1852 꼬마장수말벌

dybowskii Andre, 1884 검정말벌

mandarinia Cameron, 1852 Giant hornet 장수말벌

simillima simillima Smith, 1868 털보말벌

s.            xanthoptera Cameron, 1903 황말벌

velutina nigrithorax Buysson, 1905 Invasive 등검은말벌

Jung et al. 2008, J. Korean Apic.



(Mohamajade Namin and Jung, in prep)

Mt DNA (CO1) Sequence 
variation



Economic threat to beekeeping; 107.5 m$/yr

Labor: 40000 ind.x50,000Wx100dx50%=100 m$
Colony loss 30%                     ➔ 7.5 m$

Honey reduction 30%      ➔10 m$

정, 2013, 한국양봉학회지

<Jung, 2012, J. Apic>





Activity
:

Honeybee attack rate

Perrard et al. 2009



Honeybee

Bees

Caliphoridae

Muscidae

Flies

Insects

Meats

기타 벌,파리 등 곤충

고기류 (4%)

honeybee (85%)

Perrard et al. 2009

Honeybee Diet preference



Netting

Maybe prevent entry
But
Bees are not foraging



Mass trapping

- Spring queens

-Summer workers

- ???

-Trap design, color, lure



Chemical control

- Selection of pesticide important

- contact, exposure method

- Target? Immature? Adults?

- human, environmental concerns 제고

IGR ?

https://blog.naver.com/sungoig1/221336610104 안경강의 금주양봉관리

Carbamate, 
Clothianidin (세시미), 

Permethrin



Jung, 2012 J. Apic.

Establishment after invasion



Distribution expansion after invasion

Range expansion pattern
Area  / Distance 

2003

Park and Jung, 2016 J Apic



Habitat suitability ?

• Population increase 

• Spread

• Predicting potential suitable habitat

– MaxEnt : maximum entropy approach 

– Climex : Bioclimatic niche model



Prediction map

Simulation using CLIMEX 

Climex modeling
- Weather data
- Biological data

Climatic parameterization for distribution 

Simulation with climate change scenario (RCP 8.5)

Validation with current distribution (GI, EI )

Prediction of future Distribution



Climatic parameterization for distribution 



Simulation result



Simulation result

Establishment Index 

EI increase as climate change scenario 
More suitable for establishment 

GI the same pattern



Validation with field data

283 locations 

Trap catches  during Sep-Oct

Pooled into provinces

Vv data regression to the predicted
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Significant relationship b/w predicted vs observed



Summary

• Climex modeling could represent current 
distribution and predict future distribution 

• Korean peninsula is becoming more 
suitable for Vv establishment

• Expansion potential high 

• Efficient monitoring can help 
understanding complex interaction with 
native hornets 



Field observation 
2017



Automated Hornet alert system

Wing beat frequency profiling

장수말벌 등검은말벌



System design

Wireless networking

Kim, Jung, 2016

Automated Hornet alert system



Automated monitoring : AI learning 



For human predation

V.v Vm Vb Vv

Brood L P

Total AAs 37.91 36.78 28.05 47.15 53.85

SFAs 5.58 6.19 5.35 5.71 5.12

MUFAs 4.57 5.88 5.55 5.32 4.80

PUFAs 1.38 8.06 11.24 0.64 0.59

Total FAs 11.53 20.12 22.15 11.67 10.51

(Ghosh et al. submitted)



Agroecosystem climate change indicator
(2018, 11)

Invasive species level 1

Min. Environ. (2019, 8)
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