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Climatechange



Directeffectsςhost (plant, animal, human)

ÅTemperature
ÅIncrease/decrease(absolutevalue)

ÅHeatstress
ÅExtremes

ÅHeatwaves
ÅLateand/or earlyfrost
ÅBreakof winter dormacy/diapausa

ÅPrecipitation
ÅIncrease/decrease

ÅDroughtstress
ÅExtremes

ÅDecreaseand/or lackduringthe vegetationperiod
ÅUnevendistribution(in time and space)



FOREST EUROPE: State 
ƻŦ 9ǳǊƻǇŜΩǎ CƻǊŜǎǘǎ нлн5. 

Health 
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Damage types in European Forests

FOREST EUROPE: State 
ƻŦ 9ǳǊƻǇŜΩǎ CƻǊŜǎǘǎ 
2020. 



Abiotic damagesin Hungarianforests

ÉUoS, Hung. For. Res. Inst.



Climatechangedirect effectsςinsects

ÅChange in the phenology/generationcycle:
ÅLeaffeedingcaterpillarson oaks: earliercompletionof development, earlier

swarming
ÅJewellbeetles(host: pine, beech): changefrom 2 yearsto 1 yeardevelopment

(AgrilusviridisΣ Χ)
ÅBarkbeetleson spruceand pine(Ipstypographus, Pityogeneschalcographus, ...): 

changefrom univoltineto bivoltine, from bivoltineto trivoltine

ÅNew ¢pests 
ÅInsectspecies earliernot knownaspest causingdamages(jewelbeetles, e.g. 

Coraebusbifasciatus)

ÅChange of the distributionarea
ÅTemporaryor permanent
ÅNaturalexpansionor human assisted/ induced
ÅIncreaseof affectedand/or damagedareas



Bioticdamagesin Hungarianforests

ÉUoS, Hung. For. Res. Inst.



Damage types in Hungarian forests

ÉUoS, Hung. For. Res. Inst.



Projected changeof forest typesin Hungary ς2020-2050
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É M§ty§s et al., 2014
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Effect of climate change ς Northward shift of distribution 
areas ς Hungary ς increasing distribution area

Cotton bollworm 
(Helicoverpa armigera)

Oakprocessionary moth 
(Thaumetopoeaprocessionea) 



Effect of climate change ς Northward shift of distribution 
areas ς Hungary ς decreasingdistribution area

Oak leaf miner (Tischeria dodonaea)

Diprionpini Neodiprionsertifer

Pinesawflies



Effect of climate change ς Hungary - increasing damaged 
area

ÅBrowtail moth (Euproctis 
chrysorrhoea)

ÅTortrix moths (Tortrix viridana, 
Archips xylosteana, etc.)

ÅAcorn and nut weevils (Curculio
spp.)

ÅBark beetles (Ips & Tomicus spp.)



Leaf beetle 
(Chrysomela cuprea)

Jewelbeetle 
(Coraebus florentinus)

Effect of climate change ς change in behavior/damage

ÅΨbŜǿΩ όƴŀǘƛǾŜύ ǇŜǎǘǎ Υ ǳƴǘƛƭ ǘƘŜ ƭŀǎǘ ŘŜŎŀŘŜǎ ǘƘŜǎŜ ǎǇŜŎƛŜǎ ŘƛŘƴΩǘ 
cause any serious damage.

Juwel beetle 
(Agrilusviridis)



ExampleςBarkbeetles

ÅHosts
ÅConiferoustree species (spruce, 

pine, fir, larchΣ Χύ

ÅDistribution
ÅDiff. species all over the world
ÅEurope: main pest: sprucebark

beetle(Ipstypographus)

ÅImportance
ÅTHE Forest pest in many

countries
ÅChange in the generationcycle



The proportion of Norwayspruce in Hungarian forests

Pinus sylvestris
7,8% Pinus nigra

3,9%
Picea abies

1,2%

other coniferous
0,4%

Quercus 
species
20,5%

Quercus cerris
11,4%

Fagus sylvatica
6,0%

Carpinus betulus
5,5%

Robinia 
pseudoacacia

22,6%

Populus
10,3%

other broadleaves
10,4%



The occurrenceof Norwaysprucein hungarianforests (2000)



Barkbeetle damagesin Hungary 1961-2011 & 2013-2023 (in ha!)
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Barkbeetle damagesin Sopron mountains1984-2004



Barkbeetle damagesin Sopron mountains2013-2025



Invasivespecies



Why to be concerned about globalization?



Major shiproutes

ϭ Kaluza et al. 2009



Major commodities



Invasiveinsectsin Europe (Roques et al. 2008)
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Invasivespecies
Pinus sylvestris

7,8% Pinus nigra
3,9% Picea abies

1,2%other coniferous
0,4%

Quercus 
species
20,5%

Quercus cerris
11,4%

Fagus sylvatica
6,0%

Carpinus betulus
5,5%

Robinia 
pseudoacacia

22,6%

Populus
10,3%

other broadleaves
10,4%



Invasive insects in the Hungarian forests

ϭ /ǎƽƪŀGy



Jewel beetles (Buprestidae)

ÅCupressjewell beetle (Lamprodila 
festiva)
Årare (restricted distribution) and 

protected species until 2012

Åsince 2013 widely distributed, causing 
considerable damage (Juniperus, 
Thuja spp.), mainlyin urbanareas

wikipedia



Jewel beetles (Buprestidae)

ÅEmeraldashborer (Agrilus
planipennis)
ÅPresentin EasternEurope (RUS, BRU, 

UKR) since2007

ÅFirstrecordin Hungary: 9 June2026

ÅEPPO A1 quarantinelist species



Black timber beetle (Xylosandrus germanus)

ÅOrigin: Asia

ÅHosts: conifers and broadleaves

Å9ǳǊƻǇŜΥ ŦƛǊǎǘΥ DŜǊƳŀƴȅ мфплΩǎΣ ŦƻƭƭƻǿŜŘ 
by a slow expansion

ÅHungary: 2005, after targeted search

ÅBecame a serious pest on freshly cut 
trees 

Fiala et al. J.Appl.Entomol. 2020 



Oak lace bug - Corythucha arcuata

ÅOrigin

ÅN America

ÅHosts

ÅOaks (Quercus spp.)

ÅEurope

Å2000, N Italy

ÅнллнΣ ¢ǸǊƪƛȅŜ

ÅHungary

Å2013, SE Hungary

ÅSerious pest on all oak species

É Berger J.



What we do know ...
ÅDateof introduction (Bernardinelliς

Zandigiacomo2000)

ÅWide hostplant spectrum: most 
eurasianoaksand manyother plant
species ό/ǎƽƪŀ Ŝǘ al. 2019)

ÅReducedphotosyntheticactivity& 
transpiration(Nikolicet al, 2019)

ÅIn Europe approx. 30M ha suitablehosts
(oaks) (Paulin et al. 2020)

ÅAveragewinter mortality 30,6% (Paulin et al. 
2021)

ÅNaturalenemies, e.g. Beauveriasp. (Kovac
et al. 2021)

ÅChemicalcontrol (Balacenoiuet al. 2021)

Å ...



What we do not know ...
ÅOrigin(within North America)

ÅPathways

ÅNumberof introductions(1, 2 or
evenmore?)

ÅGeneticpattern
ÅIn the invadedarea

ÅIn the nativearea

ÅFuture...



2000

2002

?

Expansion within Europe



Genetic(mtDNACOI HT) diversity in Europe& America



Box tree moth - Cydalima perspectalis

ÅOrigin

ÅAsia

ÅHosts

ÅBuxus spp.

ÅEurope

Å2006, DE

ÅHungary

Å2011, Sopron 

ÅSerious pest on box trees 


