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 PROGRAMME 
 
 
 
Sunday, September 12th, 2010 

13:00 – 19:00: Registration at Hotel Chorin, Neue Klosterallee 10, 16230 Chorin and 
upload of presentations for Monday 

(Registration will be right next to the Hotel Chorin check-in counter and, during the mixer, right 
at the entrance to the hall at Hotel Chorin)  

15:00: Optional concert (20 Euros / Person) in the Chorin monastery (10 min. walking 
from the Hotel Chorin 

17.00: Optional guided tour through the Chorin monastery (5 Euros / Person, duration 1 
hr, in English) 

For reservations for the optional concert and tour please contact Andreas Linde 
(alinde@hnee.de) 

18:30 – 21:00: Mixer at the Hotel Haus Chorin: Welcome drinks and buffet.  

 

Monday, September 13th, 2010 

08.00: Bus transport of participants from Chorin to the University lecture hall: (Friedrich-
Ebert Str. 28 in 16225 Eberswalde).  

08:30 – 09:00:  Group photo and registration in the university lobby  

09:00 – 09:50: Welcome and Introduction in the lecture hall (ground floor). Chair: A. 
Liebhold & A. Linde 

Friedhelm Boginski (Mayor of Eberswalde) - welcome address  

Prof. Dr. Wilhelm-Günther Vahrson (President, University of Applied Sciences 
Eberswalde) – From the Forest Academy in 1830 to the University in 2010 

Prof. Dr. Klaus Höppner (Head of LFE) – Danckelmann and his heritage: IUFRO and 
the LFE  

Dr. Andrew Liebhold (USDA; coordinator of IUFRO Division 7 “Forest Health”) – 
welcome address 

Prof. Dr. Andreas Linde: Organizational announcements 

09:50 – 10:20: Coffee Break, lobby next to lecture hall 

10:20 – 12:20: Scientific presentations in the lecture hall. Chair: R. Fleming  
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10:20: Brockerhoff, E. Susceptibility of exotic and European pines to the pine 
processionary moth 

10:40: Robinet, C. Heated islands and the trade of large trees responsible for long 
distance jumps of the pine processionary moth beyond its expanding edge 

11:00: Klapwijk, M. Insect outbreaks and climate change 

11:20: Péré, C. Using altitudinal gradients to assess the effect of climate change on 
forest insect pests 

11:40: Jactel, H. Effect of drought on forest pest and pathogen damage: a meta-analysis 

12:00: Soukhovolsky, V.G. Modelling of forest insects’ outbreaks as a second-order 
phase transitions 

12:20 – 13:30: Lunch at the Mensa (next to lobby) or in surrounding restaurants 
  (individual payment, 4.60 Euro per meal plus beverage) 

 Poster setup during lunch break or coffee break (lobby) 
 Upload of presentations for Tuesday (lobby) 

13:30 – 15:10: Scientific presentations in the lecture hall. Chair: E. Brockerhoff 

13:30: Baranchikov, Y. Siberia: a corridor for the invasive forest insects to go through 

13:50: Liebhold, S. Spatial and temporal patterns of forest insect and disease invasions 
in the USA 

14:10: Kirichenko, N. Attack by leaf miners on alien and native woody plant species in 
North Asian and European arboreta 

14:30: Müller, M. The Principle of allochthonous kairomones 

14:50: Douce, K. Resources and information technology tools to support integrated 
management of forest pests:  The Center for Invasive Species and Ecosystem Health 
(www.bugwood.org). 

15:10 – 15:30: Coffee Break  

15:30 – 16:50: Poster session (in the lobby, in front of the lecture hall) 

17:00: Scenic boat trip (included in registration fee) along the historic Finow canal 
(snacks provided). Walking time 10 min. from the lecture hall to the docks.   

Return to hotels by bus approx. 19.30  
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Tuesday, September 14th, 2010 

08:00: Bus transport of participants from Chorin to the University lecture hall  

08:30 – 10:30: Scientific presentations in the lecture hall. Chair: M. Kenis 

08:30: Lyons, B. Investigations into the potential biological control of the invasive 
species, Agrilus planipennis (Coleoptera: Buprestidae), in North America using native 
parasitoids 

08:50: Branco, M. Biologicol control of Gonipterus “scutellatus” (Coleoptera: 
Curculionidae) – how critical is the correct species identity? 

09:10: Salom, S. Ongoing research efforts for Laricobius (Coleoptera: Derodontidae) as 
biological control agents for hemlock woolly adelgid 

09:30: Havill, N. Hybridization between the introduced predator, Laricobius nigrinus 
(Coleoptera: Derodontidae), and native L. rubidus: implications for hemlock woolly 
adelgid biological control 

09:50: Wallin, K. Ecology and behavior of hemlock woolly adelgid (Adelges tsugae) 
predators from Pacific Northwest USA 

10:10: Dix, M. E. The role of biological control in sustaining the ecosystem health of 
forests and rangelands in the United States 

10:30 – 11:00: Coffee Break  

11:00 – 13:00: Scientific presentations in the lecture hall. Chair: M. Glavendecic 

11:00: D’Amico, V. Using LdNPV to Control Gypsy Moth 

11:20: Skrzecz, I. Impact of time of application on the efficacy of entomopathogenic 
nematodes used against Hylobius abietis L 

11:40: Dillon, A. Are nematodes on target? Efficacy and environmental safety of 
entomopathogenic nematodes in a pine weevil biocontrol programme 

12:00: Harvey, C. Nematodes for control of the large pine weevil:                                       
Assessing the risk to important non-target insects on clearfell sites in Ireland 

12:20: Grégoire, J.C. Biological control of Ips typographus overwintering in the forest 
litter using Beauveria bassiana 

12:40: Sierpinska, A. Beauveria brongniartii products in the protection of forest 
plantations in Poland against Melolontha spp. white grubs  

13:00 – 14:00: Lunch at the Mensa (next to lobby) or in surrounding restaurants  

 Upload of presentations for Thursday (lobby) 
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14:00 – 16:00: Scientific presentations in the lecture hall. Chair: V. D’Amico 

14:00: Wilken, C. Biocontrol of Eucalyptus bronze bug Thaumastocoris peregrinus 
(Hemiptera: Thaumastocoridae) with entomopathogenic fungi in Brazil 

14:20: Stephen, F. Biological control of southern pine beetle: history and future 

14:40: Goertz, D. The effects of two insect predators on horizontal transmission of 
microsporidia infecting gypsy moth (Lymantria dispar L.) 

15:00: Wegensteiner, R. Canningia tomici (Microsporidia, Unikaryonidae) in the pine 
shoot beetles Tomicus piniperda and Tomicus minor (Coleoptera, Curculionidae, 
Scolytinae) 

15:20: Yaman, M. A new neogregarine pathogen of the great spruce bark beetle, 
Dendroctonus micans (Kugelann) (Coleoptera: Curculionidae, Scolytinae); Menzbieria 
chalcographi (Apicomplexa: 

15:40: Burjadnadze, M. Gregarina typographi Fuchs (Apicomplexa: Gregarinidae), 
pathogen of spruce bark Beetle, Ips typographus, and Six-Toothed Pine Bark Beetle, Ips 
sexdentatus, in South Caucasus 

16:00 – 16:30: Coffee Break  

16:30 – 18:30: Scientific presentations in the lecture hall. Chair: M. Branco 

16:30: Kenis, M. Will climate change affect the natural control of forest pests by 
parasitoids and predators? 

16:50: Jannin, A. Biocontrol using the « Pest-in-first » method. Preliminary studies 
regarding the deliberate introduction of a forest pest 

17:10: Trotter, T. Using an exotic tree as an ecological surrogate for the maintenance of 
native arthropod biodiversity 

17:30: Krüger, F. On the Influence of an insecticide application on the dynamics of oak-
decline and non-target arthropods in full grown oak-stands 

17:50: Glavendekic, M. Native species Homalotylus flaminius Dalman (Hymenoptera, 
Encyrtidae) parasitoid of Harmonia axyridis in Balkan Peninsula. 

18:10: Selek, F. Some results of life cycle and predators of orthotomicus erosus Woll. in 
Turkey 

 Poster removal 

18:40 and 21.00: Bus transport of participants from the university to hotels in Chorin.  

(you may either return to the Hotel Chorin or decide to spend the evening in Eberswalde´s bar 
and restaurants. Therefore, one bus will leave late. Also, you may share a taxi to Chorin) 
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Wednesday, September 15th, 2010 

Excursion to southern Brandenburg (Lieberose): 

08:15: Departure from Hotels in Chorin 

08:30: Pick-up of excursion participants from university in Eberswalde (lobby)  

11:00 Arrival in PHOENIX experimental forest; welcome and introduction 

12:00: Picnic in the field (soup, drinks) 

12:30 –  approx. 15:30: Guided tour through the PHOENIX experimental forest  

approx. 16:00: Departure to Eberswalde and Chorin 

approx. 18.00: Arrival in Eberswalde or at the hotels in Chorin  

(you may either return to the Hotel Chorin or decide to spend the evening in Eberswalde´s bar 
and restaurants. Therefore, one bus will leave late. Also, you may share a taxi to Chorin) 

 

Thursday, September 16th, 2010 

08.00: Bus transport of participants from Chorin to the University lecture hall 

08:30 – 10:30: Scientific presentations in the lecture hall. Chair: M. McManus 

08:30: Pajares, J. Chemical communication in the pine sawyer Monochamus 
galloprovincialis. Potential for monitoring and control 

08:50: Alvarez Baz, G. Dispersal of released Pine Sawyer Beetle, Monochamus 
galloprovincialis (Coleoptera: Cerambycidae) in a forest stand 

09:10: Økland, B. Is eradication of the pinewood nematode likely? -  a simulation 
approach to evaluate current contingency plans 

09:30: Flaherty, L.  Top-down and bottom-up factors influencing the performance of the 
exotic brown spruce longhorn beetle, Tetropium fuscum (F.), in Canada 

09:50: Sweeney, J. Pheromone-based population suppression of an invasive longhorn 
beetle, Tetropium fuscum (F.) 

10:10: Keena, M. Understanding Asian longhorned beetle reproductive behaviors and 
using semiochemicals to monitor for its presence 

10:30 – 11:00: Coffee Break  

11:00 – 13:00: Scientific presentations in the lecture hall. Chair: A. Linde 

11:00: Horák, J. Beetles in pasture woodland 
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11:20: Lahr, E. Tree resource depletion following mountain pine beetle attack: The 
interaction between beetles, fungi, and the host tree. 

11:40: Etxebeste Larranaga, I. Verbenone at the Ips sexdentatus management 
strategies: new results and reflections 

12:00: Jakus, R. The study of bark beetle migration and attack spreading in two 
neighboring areas with different management approaches in Böhmerwald 

12: 20: Sukovata, L. Mating disruption as an alternative method to control the nun moth 
in Poland 

12:40: Hielscher, K. Surveillance of nun moth (Lymantria monacha L.) with pheromone 
traps in Brandenburg, Germany - economization of the method 

13:00 – 14:00: Lunch at the Mensa (next to lobby) or in surrounding restaurants  

14:00 – 16:00: Scientific presentations in the lecture hall. Chair: A. Liebhold 

14:00: Nealis, V. Ecology and management of blackheaded budworm, Acleris gloverana, 
in Pacific coastal forests of North America 

14:20: Meurisse, N. Oak processionary moth, investigating population dynamics in an 
urticating caterpillar 

14:40: Petko, V. Spatial structure of Siberian moth populations between outbreaks 

15:00: Yu-Lung Hsieh, S. Arboreal spider diversity and community change with growth 
of European beech: What does it mean to forestry conservation and sustainability? 

15:40: Fleming, R. Will mountain pine beetle (Dendroctonus ponderosae Hopk. 
(Coleoptera: Scolytidae)) spread into eastern Canada? A module for the local population 
dynamics  

16:00 – 16:30: Coffee Break  

16:30 – 17:00: Business meeting for all participants of the IUFRO WP’s - lecture hall 

17:00 – 18:00: Scientific presentations in the lecture hall. Chair: A. Liebhold 

17:00: Elkinton, J. Population fluctuation and spread of winter moth, Operophtera 
brumata, in the northeastern US. 

17:20: Bylund, E. Spatio-temporal patterns in winter moth outbreaks in Fennoscandia 
and across Europe 

18:00: Bus transport of participants from the university to hotels in Chorin.  

19.00 – 22:00: Banquet at Hotel “Haus Chorin”, afterwards bus transfer of banquet 
participants to other hotels and/or Eberswalde 
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 LIST OF POSTERS 
 
 
 
Poster 1: Elena Andreeva 
Duration of the first instars of gypsy moth (Lymantria dispar L.) caterpillars as possible 
criterion of norms reaction of the population 
 
Poster 2: Manuela Branco, Clara Araujo, Ana Raquel Reis, Artur Santos & Eduardo 
Mateus 
Can we exploit Eucalyptus globulus intraspecific varibiality to manage Gonipterus 
scutellatus? 
 
Poster 3: Elene Nakaidze, Medea Burjanadze, Giuli Tsereteli, Archil Supatasvili,Teo 
Uushadze 
Natural occurrence and distribution Beauveria bassiana in Pain forest ecosystem in East 
Georgia 
 
Poster 4: Jiří Foit 
Development of Pityogenes chalcographus (L.) on Scots pine logging debris as related to the 
felling date 
 
Poster 5: Jiří Foit, Pavel Jordánek  
Vertical distribution of longhorn beetles (Coleoptera: Cerambycidae) in oak-hornbeam stands 
in Děvín National Nature Reserve (South Moravia) 
 
Poster 6: Gernot Hoch, Dörte Goertz & Nicolas Meurisse 
Microsporidian pathogens of the oak processionary moth, Thaumetopoea processionea in 
Belgium, France and Germany  
 
Poster 7: Alexandr Ilyinykh  
Factors, defining the role of nucleopolyhedrovirus in the population dynamics of gypsy moth 
(Lymantria dispar L.) 
 
Poster 8: Jacek Hilszczański & Tomasz Jaworski 
Maturation feeding of the Two spotted oak borer Agrilus biguttatus F. (Coleoptera, 
Buprestidae) – an option for biological control? 
 
Poster 9: Manana Kereselidze, Daniela Pilarska, Ann Hajek, Annete Brunn Jensen, 
Andreas Linde 
First record of Entomophaga maimaiga Humber, Shimazu & Soper (Entomophthorales: 
Entomophthoraceae) in Georgia 
 
Poster 10: Sang-Hyun Koh, Yeong-Jin Chung, Won Il Choi & Sang-Chul Shin  
Temperature Effects on Development of Overwintering Larvae of Monochamus saltuarius 
(Coleoptera: Cerambycidae) in Korea 
 
Poster 11: Ida Kollberg, Christer Björkman & Helena Bylund 
Trophic interactions along climatic gradients –studies on Neodiprion sertifer 
 
Poster 12: Anton Kovalev  
Simulation models for forest pest populations: design and analysis  
 
Poster 13: Hannes Lemme 
Sequential sampling for Cephalcia abietes (Hymenoptera, Pamphiliidae) 
 
Poster 14: Manana Lortkipanidze, Oleg Gorgadze, Mzia Kokhia, Nino Melashvili & 
Medea Burjanadze 
Biological potential of Entomopathogenic nematodes (Steinernematidae) against Hyphantria 
cunea (Lepidoptera: Arctiidae) in Georgia 
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Poster 15: Curt Majunke, Lutz-Florian Otto, Udo Noack & Michael Müller  
Rationalization of monitoring in nun moth, Lymantria monacha (Lep., Lymantriidae) 
 
Poster 16: Ana B. Martín, Gema Pérez, Iñaki Etxebeste, Gonzalo Álvarez, Estela 
Sánchez & Juan Pajares 
Modified multi-funnel traps help reduce impact on bark-beetle natural enemies 
 
Poster 17: Zane Metla, Jūlija Haļimona & Līga Jankevica 

Changes in gut microflora of forest pests (Lepidoptera) and the development of pathogens 
under the impact of stress factors 
 
Poster 18: Ivars Zariņš, Zane Metla & Līga Jankevica 
Entomopathogenic viruses and perspectives of regulation of forest pest populations in Latvia 
 
Poster 19: Katrin Möller & Paul-Martin Schulz 
The Oak Processionary Moth in the federal state of Brandenburg - development of infestation, 
strategies of monitoring and control  
 
Poster 20: Michael Müller, Curt Majunke, Arne Barkhausen, Martina Kleemann & 
Ramon Fuchs 
Demonstration and research project to stabilize Scotch pine forests in south Brandenburg 
against forest pest outbreaks by development of forest structures (“Phönix”) 
 
Poster 21: Gema Pérez, Ana Martín, Iñaki Etxebeste, Gonzalo Álvarez, Estela Sánchez 
& Juan Pajares 
A preliminary study modeling dispersal of two bark-beetle predators 
 
Poster 22: Daniela Pilarska, Andreas Linde, Plamen Pilarski, Georgi Georgiev, Michael 
McManus & Leellen Solter 

Release of entomophthoralean and microsporidian fungal pathogens for biological control of 
gypsy moth in Bulgaria and the United States 
 
Poster 23: Vasily Ponomarev, George Klobukov & Almazbek Orozumbekov 
Relationship of MLP endogenous activity to invasion and outbreaks of Gypsy Moth on 
northern border of habitat 
 
Poster 24: Christa Schafellner, Gernot Hoch &Axel Schopf  
Natural enemies benefit from forest biodiversity: the parasitic wasp Glyptapanteles liparidis 
(Hym., Braconidae) 
 
Poster 25: Olga V.Tarasova 
Simulation modeling of fixed outbreak of insects (on the example of moth Phyllonorycter 
populifoliella Tr.) 
 
Poster 26: Alexandra Wehnert, Michael Müller, Sven Wagner & Bernd Lehmann 
Single-tree mixtures and their effects on spatial distribution of ground beetles – a research 
study on elasticity of monocultures 
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 “POPULATION DYNAMICS, BIOLOGICAL CONTROL, AND 
INTEGRATED MANAGEMENT OF FOREST INSECTS” 

 

SPONSORING IUFRO UNITS: 
WP 7.03.06 “Integrated management of forest defoliating insects” 
WP 7.03.07 “Population dynamics of forest insects” 
WP 7.03.13 “Biological control of forest insects and pathogens” 
 
ABOUT THE MEETING:  
What do we mean, IUFRO is "Coming Home"? Clicking on the link here "1892 Meeting" will 
bring you to the English translation of minutes from the meeting on Aug. 17, 1892, of the 
Internationale Verband forstlicher Versuchsanstalten; the proto-IUFRO forestry organization. 
This meeting took place in Eberswalde - perhaps in the very place you are standing at this 
moment. If you are standing in a bar drinking a mug of Eberswalder Pilsener (est. 1868), then 
this is even more likely to be true. But what about Eberswalde? 
Eberswalde, 40 km (28 miles) north-east of Berlin, is located in the state of Brandenburg, 
surrounded by dense forests and sparkling lakes. It was founded around 1200, and the main 
church (Maria Magdalena) was built soon thereafter. Inside the church, several pieces date 
back to the 13th century, including the huge baptismal font. From the tower you can enjoy a 
beautiful view of the city and surrounding forests.  
In the 16th century, Eberswalde developed into a town of trade and industrial production. In 
1630, a canal running through Eberswalde was built to connect Berlin with the Baltic sea, and 
it is still used by boat tourists - those who are not afraid of the 13 locks. A boat trip along the 
canal offers magnificent views of the countryside and can be arranged for participants.  
Just north of Eberswalde, the huge biosphere reservation “Schorfheide-Chorin” offers pristine 
lakes and vast forests, where you can go hiking in solitude (or get lost in the wild..). 
Schorfheide-Chorin used to be the hunting area for “celebrities” since the medieval times, and 
therefore access was very restricted for "commoners". When the monarchy in Germany 
disappeared, the Nazis used this remote area for the few years of their dark rule. After the 
end of the war and until the reunification of the two parts of Germany, the Socialist leaders of 
the DDR (e.g. Honecker) used to hunt here as well – and as before, no common folk were 
allowed to enter. Now you will have the opportunity to visit the biosphere, as Eberswalde is 
the gateway to this remote area of natural beauty. 
Eberswalde is really a town of forestry. Even the name “Eberswalde” translates to “Wild boar 
forest”, and this name is justified, as you will experience if you go running early morning in the 
forests around our hotels! In 1830, the Forest Academy (later a faculty of the famous Berlin 
Humboldt-University) was moved from Berlin to Eberswalde, and the tradition of forest 
research and education began. It was here that the IUFRO was founded in 1898, as a union 
of forest research organizations. Today, besides the university of Applied Sciences, there is 
the State of Brandenburg Competence Center for Forestry and the Federal Institute of 
Forestry (for more information see: www.vti.bund.de and www.mugv.brandenburg.de). 
 
With best wishes,  
 
The organising committee: 
 
Andreas Linde 

Marc Kenis 

Sandy Liebhold 

Vince D’Amico 

Mike McManus 

Richard Fleming 
 



 



 

 
 
 
 
 
 
 
 
 
 
 
 

TALKS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 14 

Susceptibility of exotic and European pines to the pine 
processionary moth 

 
Eckehard Brockerhoff1, Hervé Jactel2, Dominique Piou2,  

Coralie Bertheau3, Lisa Berndt4, & Colleen Carlson1 
 
1Scion (New Zealand Forest Research Institute), Christchurch, New Zealand; 
eckehard.brockerhoff@scionresearch.com 
2INRA Pierroton, Cestas, France;  
3BOKU, Vienna, Austria; 
4Scion, Rotorua, New Zealand 
 
The pine processionary moth (Thaumetopoea pityocampa, PPM) is an 
important defoliator in pine forests in southern Europe. Anecdotal reports 
suggest that the North American Pinus radiata is more susceptible to 
defoliation by PPM than the native pines, but there is limited experimental 
evidence to confirm this. We studied the incidence of PPM in pine plantations 
in northern Spain where mixed stands of different pine species allowed paired 
comparisons. Considerable PPM damage occurred in many P. radiata stands, 
and it was indeed significantly more attacked than the common native pines in 
the area, Pinus pinaster and Pinus nigra. To determine whether exotic pines 
are generally more susceptible to PPM damage we assessed defoliation data 
from an arboretum in France with 25 North American, 11 Asian, and nine 
European pine species. Although some species were not well replicated in 
this study, there was a significant trend for greater damage of North American 
pines. There was also a clear effect of genetic relatedness to one of the most 
susceptible species, Pinus nigra, which is one of the main host of PPM. Pines 
with a genetic distance greater than 0.35 were much less susceptible and 
showed few nests and little defoliation. These results are important for risk 
assessment and forest biosecurity considerations. This information can assist 
with tree species choice for plantation establishment and to determine which 
pines may be affected if PPM would successfully invades non-native regions. 
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Heated islands and the trade of large trees responsible for 
long distance jumps of the pine processionary moth beyond 

its expanding edge  
 

Christelle Robinet, Charles-Edouard Imbert, Jérôme Rousselet, Daniel 
Sauvard, Jacques Garcia, Francis Goussard & Alain Roques 

 
INRA, UR 633 Zoologie Forestière, F-45075 Orléans, France 
Christelle.Robinet@orleans.inra.fr  
 
Climate change is currently affecting the distribution of many species and the 
underlying mechanism is particularly well understood for the pine 
processionary moth, Thaumetopoea pityocampa (Den. & Schiff.) (Lep., 
Notodontidae). Increased temperature in winter enhances the larval feeding 
activity and the colony survival. Therefore, the moth can extent its distribution 
on new areas at a rate depending on the female flying ability. Although the 
heated island in Paris vicinity was highly favorable for the species survival, 
this area was too far from the closest infested area to be colonized.  

However, some isolated colonies were recently discovered in this region, 
far beyond the natural expansion range. This study was intended to track the 
origin and pathways of these geographically isolated populations through a 
combined use of genetic markers, measurement of female flight capabilities, 
and comparative analyses of the natural enemy complexes. In addition, the 
potential rate of survival of the populations in the past was reconstructed. The 
effects of the recent winter cold waves were compared between isolated moth 
populations and naturally expanding populations. 

All these approaches provide strong evidence that the pine processionary 
moth has been accidentally moved to the Paris vicinity. With climate warming, 
this insect can potentially survive in new areas, and the Paris vicinity is more 
favorable for winter survival during cold waves. The flight capabilities of 
females are far lower than the distance between these isolated colonies and 
the natural distribution, and populations in these isolated colonies are 
genetically different from the ones at the edge of the distribution, suggesting a 
human-mediated transportation. Egg parasitoids are absent from isolated 
populations whereas larval parasitoids are present, suggesting an introduction 
at the pupal stage, probably along with the trade of large trees. 
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Insect Outbreaks & Climate Change 
 

Maartje Klapwijk1, Stig Larsson1 & Andrea Battisti2 
 
1Department of Ecology, Swedish University of Agricultural Sciences,Uppsala, Sweden; 
2Department of Environmental Agronomy-Entomology, University of Padova, Padova, Italy 
maartje.klapwijk@ekol.slu.se  
 
How important is climate change for frequency and distribution of insect 
outbreaks? Is it likely that a change in climate will strengthen the effects of 
current weather situations on in insect population density, resulting in 
increased magnitude or frequency of outbreaks? To answer this question 
direct effects of climate have to be taken into account together with indirect 
effects through host plants and natural enemies. These individual responses 
have to be weighted in how important they are influencing population growth 
rate.  

We conclude that the direct effects on herbivore population could lead to 
increase in numbers; however, indirect effects through natural enemies are 
likely to mitigate the net positive effect of climate change on the herbivore 
population. Effect of climate change on pathogens is ambiguous and therefore 
it is hard to predict in what direction indirect effects through pathogens will 
affect herbivore densities. Overall increase of potential population growth 
rates for the herbivore might result in a weaker control of the herbivore 
population fluctuations, making escape from controlling factors more likely in 
the future. 
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Using altitudinal gradients to assess the effect of climate 
change on forest insect pests 

 
Christelle Péré1, Gregory Tomlinson2, James Hourston2 & Marc Kenis1 

 
1 CABI Europe-Switzerland, Delémont, Switzerland, c.pere@cabi.org  
2 Imperial College, London, UK 
 
Climate change is expected to have serious effects on forest biodiversity. In 
Switzerland, we study the abundance of herbivorous insects feeding on 
spruce (Picea abies (L.)) and beech trees (Fagus sylvatica L.) along altitudinal 
gradients. Elevations are used as analogues for global warming. Four 
sampling stations were selected at ca. 200m intervals between 550 and 
1050m, on five transects, in the Jura Mountains. The herbivore guilds 
included in the study are external defoliators, cone and seed insects, aphids, 
scale insects, leaf miners and gallers.  

Analyses are currently carried out to assess whether herbivore damage 
and herbivore abundance vary with altitude and tree diversity.  
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Effect of drought on forest pest and pathogen damage: a 
meta-analysis  

 
Hervé Jactel1, Jérôme Petit2, Marie-Laure Desprez-Loustau1, Dominique 

Piou3 & Julia Koricheva4 
 
1INRA, UMR BIOGECO, Bordeaux, France, 
 2Gump Station, University of California Berkeley, USA,  
3Forest Health Department, Bordeaux, France, 4School of Biological Sciences, University of 
London, UK 

 
Most of climate change scenarios indicate higher risk of summer drought 

in Europe and the USA, which might trigger forest pest and pathogen 
outbreaks. However, experimental evidence supporting the hypothesis of 
higher susceptibility of water-stressed trees to insect herbivore and 
pathogenic fungi is still controversial. To contribute to this debate, we 
performed a meta-analysis of the studies where both water stress intensity 
and pest or pathogen damage were quantified. A total of 99 studies were 
incorporated in the analysis, including 26 tree species, 14 fungus species and 
27 insect species. Overall damage was significantly higher in water stressed 
trees but almost half of the studies showed lower damage in the drought 
treatment. The response to water stress did not differ between deciduous and 
conifer species, or between insects and fungi. A significant difference was 
observed between functional groups of insects and fungi: primary pests and 
pathogens infecting stem tissues (primary cortical parasites) almost 
systematically caused lower damage in water stressed trees. In contrast 
primary pests and pathogens infecting tree foliage, as well as the endophytic 
fungi, made significantly higher damage in trees subject to drought. The 
response of secondary pests and pathogens infecting stem tissues 
(secondary cortical parasites) was variable, showing lower damage in trees 
subject to a mild water stress and higher damage in severely stressed trees. 
Water stress severity was further estimated using as reference the tree 
species-specific relative loss in hydraulic conductivity. The level of damage 
caused by secondary cortical parasites was significantly and positively 
correlated to water stress severity. These outcomes are discussed according 
to the current “Plant Stress Hypothesis” and the “Growth Differentiation 
Balance Hypothesis”. 
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Significant difficulties arise when kinetic approach is used to describe insects’ 
population dynamics (models of Verhulst, Lotka-Volterra, etc.). The regime of 
outbreaks is absent in these models. It is possible to consider an impact of 
environmental factors only by means of additional equations for parameters of 
basic kinetic equations. We would face significant mathematical complications 
if we try to describe insects’ populations’ interactions.  

Outbreaks are not only changes of population density, but also changes of 
qualitative variables: a physiological state of individuals in a population, a sex 
ratio, spatial structure of populations, etc. However these variables aren’t 
taken into account in kinetic models.  
New modeling approaches which allow to describe outbreaks as a complex 
phenomena are necessary. 

In presented work insects’ outbreaks are described as second-order phase 
transitions, similar to such processes as superconductivity, superfluidity, 
magnetization. Application of physical models (Landau, 1937; Ginzburg, 
Landau, 1950; Patashinksii, Pokrovskii, 1973; Wilson, Kogut, 1974) to 
ecological problems allows to introduce simple equations for description of 
outbreaks.  

Modifying environmental factors (for example, weather) are considered in 
the model as exterior fields. Quality indicators of populations are 
characterized by means of so-called order parameters. It becomes possible to 
classify outbreaks’ types, to calculate a critical density of a population, to 
determine susceptibility of insects to environmental factors, to estimate risk of 
outbreaks in the framework of the model of ecological phase transitions.  
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Ecology and population dynamics of invasive species of tree-dwelling insects 
recently became an important part of forest entomology worldwide.  Insect 
species from north-eastern Asia more and more often become a nightmare for 
quarantine staff in Europe and other continents. Asian gypsy moth, Asian and 
Chinese longhorn beetles, emerald ash borer are the well known recent 
examples. Although the majority of pests are moved from Asia with 
commodities on board the ships, ground transportation should not be ignored. 
Trans-Siberian railway is a huge transport artery connecting Europe with 
countries of Pacific region. There is an understanding concern that this 
transportation line can be a source of unwanted insect newcomers for Europe.     

We will demonstrate that these expectations unfortunately are realized. 
But also the opposite statement is right: Siberian transportation corridor helps 
European insects to move eastwards.  

The recent data on Asian insects movement to European Russia and 
some species from Europe – to Siberia will be reviewed. Some examples will 
demonstrate the leading ecological factors promoting or preventing the spread 
of Eastern and Western  insect faunas through Siberia. 
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Invasion by non-indigenous forest insect and pathogen species is one of the 
most significant threats to forest health world-wide.  In the United States, the 
problem has steadily grown and currently, most of the problematic forest pest 
species there are not native. Evaluating temporal patterns in the accumulation 
of these non-indigenous forest pests can inform regulatory and policy 
decisions.  We compiled a comprehensive species list to assess the 
accumulation rate of non-indigenous forest insects and pathogens established 
in the US.  More than 450 non-indigenous insects and at least 16 pathogens 
have colonized forest and urban trees since European settlement.  
Approximately 2.5 established non-indigenous forest insects were detected in 
the US annually between 1860 and 2006.  At least 14% of these insects and 
all 16 pathogens have caused notable damage to trees.  While sap-feeders 
and foliage-feeders dominated the comprehensive list, phloem- and wood- 
borers and foliage-feeders were more often damaging than expected.  
Detections of insects that feed on phloem or wood have increased markedly 
in recent years.  

We also compiled geospatial data describing the current ranges of 74 non-
indigenous forest pest species in the US that were recorded at the county 
level. These data were summarized by calculating the total number of species 
per county. Species richness was analyzed as a function of several potentially 
explanatory variables. We applied a spatial autorgressive model that 
accounted for the inherent autocorrelation of the data.  Results indicated that 
the richness of overstory tree genera explained most of the spatial variation. 
These results indicate that host tree diversity provides more opportunities for 
pest invasions and consequently pest species richness. 
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In North Asia and in Europe, we compared the attack rate on alien woody 
plant species and native congeners by native leaf mining insects. 
Observations were carried out in 2008-2009 in four Siberian arboreta 
(Krasnoyarsk (2), Novosibirsk and Tomsk), and, in parallel, in Swiss botanical 
gardens (Geneva and Aubonne). Observations were made twice a year on 
pairs of woody tree and shrub species, each pair consisting in one alien and 
its most closely-related native congeneric species in the same arboretum. The 
attack rate of single leaf miner species and the leaf miners’ species richness 
were compared in 50 and 71 pairs of plants in Siberian and Swiss arboreta, 
respectively. 

In European arboreta, the alien woody plants were significantly less 
attacked by leaf miners than their native congeners, and the leaf miners’ 
species richness was lower on alien plants. Similar observations were made 
in North Asian arboreta, where European and North American plants were 
significantly less attacked by leaf miners than their native congeners. 
However, the attack rate on plants originating from East Asia was similar to 
that on native North Asian plants, probably because East Asian and North 
Asian woody plants share a similar entomofauna and, thus, may be similarly 
attractive or equally susceptible to Siberian leaf miners.   

The study was carried out in the framework of the EU project PRATIQUE 
(№ 212459) and supported by a grant of Siberian Branch of Russian 
Academy of Sciences for young scientists (№ 19), a grant of President of the 
Russian Federation (МК-7049.2010.4) and a grant of the Swiss National 
Science Foundation (IZKOZ3_128854). 
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Bark beetles, serious forest pests, are predated by Thanasimus  formicarius, 
Thanasimus rufipes and Nemosoma elongatum. These species forage for 
their prey using bark beetle pheromones as kairomones. The most important 
bark beetle species in Central Europe are closely related to a single host tree 
species. T. formicarius, T. rufipes and N. elongatum however, predate a broad 
spectrum of bark beetle species in coniferous and broad-leaved tree forests. 
Therefore, kairomonal relationships between bark beetles and their predators 
can be used to aggregate the bark beetle predators by application of 
Allochtonous Kairomones. This phenomenon is given by using single 
compounds of bark beetle pheromones as kairomones and application of 
these compounds in forests without native occurrence of the bark beetle 
species witch delivered the compounds. This kind of application is described 
as the so called Principle of Allochthonous Kairomones. 
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The Center for Invasive Species and Ecosystem Health has developed The 
Bugwood Network (www.bugwood.org), a set of interrelated websites that 
provide educational information on invasive species, forestry, agricultural and 
natural areas management to users.  The Bugwood Image Database System 
(images.bugwood.org) is comprised of four user-focused interfaces that 
provide users access to more than 130,000 taxonomically-identified digital 
images on 14,000 subjects for no-cost educational uses.  ForestryImages.org 
is the primary interface for forestry-related images from this system.  
Invasive.org is focused on organisms that are considered to be invasive to 
North America, and ForestPest.org is compiles information and images about 
pests of forests from a number of sources.  The Center also supports 
BugwoodWiki (wiki.bugwood.org), a collaboratively build content management 
system with full access to Bugwood Images and the EDDMapS Early 
Detection & Distribution Mapping System (www.eddmaps.org) to support 
forest health and forest pest management information needs.   Collectively, 
the 30 Bugwood Network websites received 188 million hits and were 
accessed by 8.5 million users during 2009.   
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The emerald ash borer, Agrilus planipennis Fairmaire, a native of eastern Asia, 
was first detected in North America in 2002 in the environs of Detroit, 
Michigan. It has subsequently been found in 12 additional U.S. states and two 
Canadian provinces. The species is a catastrophic threat to all native species 
of ash, Fraxinus (Oleaceae), in North America. USDA has been actively 
involved in classical biological control of A. planipennis since its discovery. 
USDA released three parasitoids of A. planipennis from China into the United 
States in 2007-2010. These included two parasitoids of larvae and one 
parasitoid of eggs. As a prerequisite to this classical tactic, USDA scientists 
evaluated the impact of native parasitoids on A. planipennis populations. 
Observations from Michigan populations indicated that native parasitism rates 
were <1%. Hererin, we describe surveys we have undertaken for parasitoids 
of native Agrilus species which may have potential for control of A. 
planipennis. In addition, through our regular rearing of A. planipennis from log 
bolts in our quarantine facility in Sault Ste. Marie, we located Ontario 
populations of A. planipennis that had high numbers of larval parasitoids. The 
most abundant parasitoid was Phasgonophora sulcata (Hymenoptera: 
Chalcididae), followed by Atanycolus spp. (Hymenoptera: Braconidae) and 
the less abundant parasitoid was Balcha indica (Hymenoptera: Eupelmidae). 
The former species is the most common parasitoid encountered in native 
Agrilus populations. The latter species is itself an alien species that probably 
arrived in North America from Asia on some host other than A. planipennis 
because it was first encountered in 1994 in Virginia. Subsequent trapping at 
one Ontario location using sticky bands suggested a parasitism rate of ~40% 
by P. sulcata. Investigations to evaluate the potential impact these parasitoids 
may have on A. planipennis populations and their potential value as 
augmentative biological control agents are described.  
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The Australian weevil Gonipterus “scutellatus” is an important pest of 
eucalypts worldwide. Classical biological control using the wasp egg-
parasitoid Anaphes nitens has been the main strategy to reduce weevil 
outbreaks. However, biological control by A. nitens fails in some regions, 
mainly in temperate areas where low temperatures seem to affect parasitoid 
effectiveness. Gonipterus scutellatus has long been considered to be a single 
species, but recent taxonomic study demonstrated that it comprises a 
complex of several cryptic species. It is expected that these species vary in 
their susceptibility to attack by A. nitens as well as in their host preferences. 
Here we present the first results of ongoing studies on the biocontrol of the 
Gonipterus species present in Portugal, which is now known not to be G. 
scutellatus but another species, described from South America as G. 
platensis. This species appears to occur naturally only in Tasmania, whereas 
A. nitens occurs in south-eastern continental Australia, along with its natural 
hosts. We are therefore now developing studies on the potential of the 
Tasmanian Anaphes tasmaniae and A. inexpectatus in the biological control 
of G. platensis in Portugal. We are also investigating the susceptibility of 
different eucalypt species planted in Portugal against G. platensis, with the 
aim of determining the species most tolerant to attack by this weevil.  
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Species in the genus Laricobius (Coleoptera: Derodontidae) are predators 
specific to Adelgidae.  Depending on geographic location, several species are 
known predators of hemlock woolly adelgid (HWA), Adelges tsugae Annand 
(Hemiptera: Adelgidae). Since 2003, L. nigrinus Fender, a predator of HWA 
from western N. America, has been released annually throughout the eastern 
U.S.  Recent research has focused on assessing its establishment, dispersal, 
and impact.  Establishment appears to be taking place and is shown to be 
influenced by minimum temperature and number of beetles released at a site.  
Dispersal of the insect is characterized by vertical movement to the top of 
release trees and up to 300 m horizontally within 1 and 3 years of release, 
respectively.  Impact data have been more difficult to quantify and will be 
discussed.  Laricobius rubidus, a predator of pine bark adelgid, Pineus strobi 
(Hartig), is native to eastern N. America and appears to be exploiting the 
abundant resource of HWA, on which it is able to complete its development.  
A new species of Laricobius was found in Japan in 2005 and has been in 
quarantine at Virginia Tech since 2006. Studies in Japan show it is a key 
predator with significant impact on HWA. The Japanese species is a more 
voracious feeder and egg producer than L. nigrinus, and is able to complete 
development only on HWA.  Its release from quarantine is pending at time of 
this writing. Compatibility studies have been conducted in the lab for all 3 
species and in the field for the 2 species native to N. America.  Results show 
that the congenerics do not compete with each other any more than do 
conspecifics at both high and low prey densities. 

Keeping track of Laricobius and other predator releases have been 
addressed with the development of on online predator database. Information 
on species released, location, time, recovery, etc, are displayed as maps 
using a Google Maps application integrated with the Oracle database.  
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Laricobius nigrinus Fender (Coleoptera: Derodontidae) is native to western 
North America and was released in the eastern United States in 2003 as a 
biological control for hemlock woolly adelgid, Adelges tsugae Annand 
(Hemiptera: Adelgidae). A molecular phylogeny of the genus Laricobius using 
mitochondrial and nuclear DNA sequence data shows that L. nigrinus is very 
closely related to L. rubidus which is native to eastern North America. We 
used microsatellite markers to confirm that the introduced and native species 
are hybridizing in field sites where L. nigrinus was released. We discuss 
potential impacts on hemlock woolly biological control. 



 29 

Ecology and Behavior of Hemlock Woolly Adelgid (Adelges 
tsugae) Predators from Pacific Northwest USA 

 
Kimberly Wallin 1,2, Daniel Ott 1, Sarah Grubin 3, Glenn Kohler 4, & Darrell 

Ross 3 
 
1 The University of Vermont, The Rubenstein School of Environment and Natural Resources, 
Burlington, VT, USA;  
2 USDA Forest Service, South Burlington, VT, USA; kwallin@uvm.edu 
3 Oregon State University, Dpt of Forest Ecosystems and Society, Corvallis, OR, USA; 
4 Washington State Department of Natural Resources, Olympia, WA 
 
One of the key-questions in evaluating a biological control agent is to 
understand the mechanisms employed by the agent to recognize the target 
organism, in this case predators of hemlock woolly adelgid (HWA), their prey, 
HWA and its host, hemlock trees.  Our objective was to contribute to the 
understanding of host location mechanisms and provide information to 
increase overall efficacy in the efforts to control HWA in hemlock forests in 
eastern United States.  Here we report the results of a series of laboratory 
experiments using four-armed olfactory behavioral bioassays.   
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Invasive species significantly impact United States ecosystems, and are one 
of the greatest threats to forest, rangeland and urban forest health. They have 
contributed to increases in fire frequency and intensity, reduced water 
resources, forest growth, and timber, and negatively impacted native species 
and their habitats throughout the United States. Biological control can be an 
environmentally safe and long-term alternative for managing high priority 
established alien invasive species once a species is beyond the possibility of 
eradication.  Through specific examples, this paper describes how the USDA 
Forest Service has used biological controls as valuable tools to help reduce 
the impact of invasive species on the forests and grasslands of the United 
States.  Hemlock woolly adelgid, emerald ash borer, and other priority species 
will also be used to illustrate the USDA Forest Service’s experiences in 
developing and releasing biological controls.  The successful release and 
establishment of an effective biological control is dependant on the release of 
only those species with the highest probability of success that do not impact 
nontarget species and that are adaptable to changing environmental 
conditions. The long-term success of a biological control is dependant on its 
integration into existing land management practices for sustaining forest and 
rangeland ecosystem health and function. 
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The Lymantria dispar nucleopolyhedrovirus (LdMNPV) has been produced in 
biopesticide form by the US Forest Service since 1978. Its extremely limited 
host range makes it far and away the most specific control for gypsy moth, 
and it has been sprayed on thousands of ha since it was registered. However, 
widespread use of Gypchek has been curtailed by several factors, including 
cost-effectiveness, consistency, and formulation. Gypchek is produced from 
virus-killed larvae rather than in an in vitro process. Costs associated with 
rearing insects, coupled with the high doses needed for effective control, 
make it practical only in highly sensitive areas where preservation of insect 
fauna is desired (e.g., where endangered insect species are present) or 
where some other reason exists for avoiding Bt or chemical control. Although 
a single-strain, in vitro virus has been produced, in field tests it has sometimes 
appeared to be less effective than the mix of strains produced in vivo for 
Gypchek. We present here the results of our latest attempts to create a 
consistent and effective product. 
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The use of entomopathogenic nematodes, such as Steinernema and 
Heterorhabditis spp., against the large pine weevil (Hylobius abietis) is 
currently being studied mainly in United Kingdom and Ireland. The results of 
studies carried out in these countries show a great potential of nematodes for 
H. abietis control, when they are applied around the stumps (the development 
place of weevil) in June. Similar studies conducted in Poland have shown a 
total lack of effectiveness of such treatments performed in this time. Probably 
such results were affected by unfavorable for nematodes weather conditions 
(high air temperature and low humidity of soil) causing high mortality of 
nematodes applied to the soil in June. 

For this reason, in 2008 we carried out a preliminary study aimed at the 
estimation  the infectivity of nematodes applied against the large pine weevil 
in September - the period when the weather conditions are much more 
favorable for the nematodes. 

The treatments consisted of spraying the soil around Scots pine (Pinus 
sylvestris) stumps with the suspension of Steinernema carpocapsae and 
Heterorhabditis downesi at the doses 3.5 million IJs in 1000 ml of water per 
stump. The roots of experimental stumps were collected 4 weeks after 
treatment. After the roots debarking, the large pine weevil larvae were isolated 
and the percentage of insects parasitized by nematodes were assessed.    

We found the high efficacy of treatment reached 85% and 90% of larvae 
parasitized by S. carpocapsae and H. downesi respectively. There was no 
nematodes in H. abietis larvae collected from untreated – control stumps. 
These results were the basis of currently performed research on reduction of 
H. abietis population wintering in Scots pine stumps. 
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The large pine weevil, Hylobius abietis, is a major obstacle to reforestation 
throughout northern Europe. Weevils lay their eggs in the stumps of recently 
felled conifers, where development takes 15-36 months under Irish conditions. 
On recently replanted sites emerging adults feed on young seedlings, causing 
plant death. Currently seedlings are treated with an insecticide prior to 
planting, so developing a non-chemical control strategy for this insect is 
essential. Following on from successful small-scale (stump) trials, Coillte 
began to use entomopathogenic nematodes at a semi operational level. Since 
2007 Coillte have applied nematodes to 30 sites (500 ha). 

How effective are nematodes? Of the 30 sites treated, 19 have been 
replanted. Significant plant mortality has been recorded on all sites where the 
previous crop was pine (4/19). Where the previous crop was either spruce or 
mixed conifers plant mortality has been within acceptable limits on only 60 % 
of sites (9/15). Possible reasons for failure and how Coillte plan to mitigate 
against these in the future will be discussed. 

How safe are nematodes? Nematodes are considered relatively safe as, 
although they exhibit a broad host range, based on their poor dispersal 
abilities and lack of persistence non target effects should be transient. To 
verify this, insect emergence traps were erected over nematode-treated and 
untreated control stumps and the impact on the abundance and diversity of 
non-target beetles quantified. 66 species of beetles were recovered: 31 in the 
months immediately following nematode application (4 sites) and 62 the year 
after application (6 sites). Nematodes had no significant effect (P>0.05) on the 
number of beetle species, the total numbers of beetles, or their diversity (as 
measured by the Shannon diversity index) in either the short or medium term.  

We conclude that yes nematodes are safe, but they should be considered 
as one possible IPM tool for weevil control, rather than a panacea.  
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Entomopathogenic nematodes are currently being applied to tree stumps on 
clearfell sites in Ireland to assess their efficacy as biocontrol agents against 
the large pine weevil (Hylobius abietis). Due to their wide host range, the 
nematodes may also pose a risk to non-target insects. In this study, we 
focused on two such insects which function as service- providers: a wood 
decomposer and a parasitoid. The larvae of the common longhorn beetle 
Rhagium bifasciatum feed on wood debris on clearfell sites. Laboratory 
experiments showed that R. bifasciatum is susceptible to infection with 
nematodes. However, results of field trials as well as sampling of wood debris 
from clearfell sites with nematode-treated tree stumps indicate a low risk to R. 
bifasciatum in this context, especially when nematode application is targeted. 

The parasitoid wasp Bracon hylobii lays its eggs on pine weevil larvae 
feeding under the bark of tree stumps. Wasp larvae will not develop on hosts 
killed by nematodes. The risk posed to B. hylobii by entomopathogenic 
nematodes thus depends in part on whether or not female wasps are able to 
identify and reject infected hosts. We investigated how wasps responded to 
pine weevil larvae infected with nematodes. Naïve and experienced female 
wasps (the latter had laid eggs on a healthy host once previously) rejected 
hosts that had been killed by nematodes. Naïve wasps laid eggs less 
frequently on infected hosts that were close to death than on healthy hosts. 
However, experienced wasps did not discriminate between these hosts. 
Further laboratory experiments showed that host activity is an important cue 
females use to locate host larvae and that nematode infection diminishes the 
activity of pine weevil larvae. This indicates that B. hylobii is less likely to 
locate and thus parasitize infected pine weevil larvae in the field once their 
activity is affected. This should reduce the risk posed to wasps, and also 
means that the wasps may complement the biocontrol effect of nematodes. 
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The European Spruce Bark Beetle Ips typographus either actively moves 
down into the litter upon emergence or falls with infested bark. Overwintering 
then occurs at the adult stage in the ground. To date, there is no possibility to 
destroy these overwintering populations.  

We present the results of a first field experiment testing the use of the 
entomopathogenic fungus, Beauveria bassiana, against Ips typographus. 
Metallic cages containing litter and known populations of beetles were buried 
in the litter of a Belgian forest stand and treated with either water (2 L), water 
and a surfactant (Tween 80), water and Tween 80 and B. bassiana conidia 
(2.47*105 spores/ml), or were left untreated (control). There were ten 
replicates of these four treatments. The surviving beetles were collected in 
emergence traps in the spring, and counted. 

Although the experimental procedure offers real prospects, our first results 
showed no significant impact of the treatment on the numbers of emerging 
beetles. These results are discussed in order to prepare a new campaign next 
year. 
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Two insect species larvae - Melolontha hippocastani Fabr. and Melolontha 
melolontha L. (Coleoptera: Scarabeidae) - are the reason of high injuries of 
trees roots in forest plantations and nurseries in Poland. In one year only, 
2006, the estimated cost of losses was around 750 000 €. 

In 2007-2009 several field trials were started to estimate Beauveria 
brongniartii grain colonized kernels efficacy in a reduction of damages and a 
control of Melolontha spp. larvae in forest plantations and nurseries in Poland. 
Two products were tested: Polish one (doses: 60, 120 and 240 kg/ha) and 
Italian (doses: 50, 100 and 200 kg/ha). Also a few methods of application 
were checked, as well as two terms of application: a spring and an autumn. 
To estimate efficacy of products, the following attributes were taken into 
account: survival rate of seedlings, the number of white grubs in treated and 
untreated plots before and after application, the level of infestation of white 
grubs with Beauveria spp., the number of B. brongniartii conidia in a soil, the 
mortality of trap insects (Galleria mellonella larvae) incubated with soil 
samples from treated and untreated plots before and after application, pH of 
soils, air temperature and precipitation. 

Results suggest that in forest soils in Poland (pH 3.5 – 5.0), B. brongniartii 
may infect white grubs slower, than in soils with higher pH value, more 
optimal for the fungi. To receive good results of a control, the time of B. 
brongniartii application to the forest soil should proceed one or two years the 
forest planting – depending on seedlings species, white grubs population 
density and the weather. Also the dose should be high enough and well 
dispersed in a soil. For the first time the fungi should be applicated against the 
youngest white grubs and the application should be repeated in the following 
years.  
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The Eucalyptus bronze bug Thaumastocoris peregrinus (Hemiptera: 
Thaumastocoridae) is nowadays one of the most important pest in eucalyptus 
plantations in South America and South Africa. The symptoms caused in trees 
infested are leaf silvering, passing from chlorosis to bronzing, when occurs 
defoliation. In Brazil it was found few natural enemies, as green lacewings, a 
predatory bug (Atopozelus opsimus) (Hemiptera: Reduviidae) and 
entomopathogenic fungi, as Beauveria bassiana and Entomophtorales. Until 
this moment it has not been detected occurrence of parasitoids. The aim of 
this study was select different bioinsecticides with entomopathogenic fungi to 
control T. peregrinus in lab conditions and confirm the efficiency in field. It was 
tested the fungi Lecanicilium longisporum (Vertirril® ), Beauveria bassiana 
(Boveril® and Toyobo) and Metarhizium anisopliae (Metarril® and Toyobo), all 
in concentration of 1 x 108 conidia/g. Each replication was constituted by a 
Petri dish with a E. camaldulensis leaf, containing 15 nymphs of 3rd and 4th 
instar. It was applied 2 ml of suspension per replication. The dishes were 
transferred in a room with controlled conditions. The evaluations proceeded at 
1, 3, 5, 7 and 9 days after application. All fungi tested was considered 
pathogenic to T. peregrines. In field conditions, a experiment was carried out 
in a eucalyptus plantation in Pompeu, MG, testing B. bassiana (Boveril®, pure 
spores), in dosages of 5, 10 and 15 g/ha, M. anisopliae (Metarril SC®), in 
dosages of 0.25, 0.50 and 1.0 L/ha, Acephate (Orthene 750), with 500 g/ha 
and check. It was used aerial spraying, applying 20 L/ha of mixture water, 
vegetal oil and insecticides and the evaluations consisted by counting the 
number of nymphs and adults in 10 leaves/tree of 10 trees. The bioinsecticide 
with B. bassiana showed efficient to control nymphs and adults of T. 
peregrinus, comparing with M. anisopliae formulation, and proving to be a 
viable option in integrated pest management of bronze bug, with lower 
environmental impact. 
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Tree killing bark beetles in the genus Dendroctonus share a remarkably 
consistent guild of natural enemies.  Enemy species may vary, but the same 
genera of insect predators (Thanasimus, Rhizophagus, and Medetera), 
parasitoids (Coeloides, Roptrocerus, Spathius) and competitors 
(Monochamus, Ips) can be found with nearly all Dendroctonus species.  

Southern pine beetle boasts a rich complex of invertebrate and vertebrate 
associates, exceeding 150 species of insects and more than 100 species of 
mites. With southern pine beetle there appear to be a number of factors that 
favor the abundance of its natural enemies and set the stage for them to be 
influential. These include southern pine beetle development rate, adult 
reemergence, and pheromones, coupled with forest stand structure. Although 
antagonistic (and symbiotic) fungi are well described, predation by 
woodpeckers and the impact of pathogens are less well studied.  

Attempts at biological control of southern pine beetle date back to the late 
1800’s. The potential for conserving or enhancing natural occurring biological 
control has, to some extent, been explored. Evaluations of southern pine 
beetle natural enemy impact and of within-tree mortality has been made. 
Although considerable research has focused on southern pine beetle 
population dynamics, the impact its natural enemy complex remains uncertain, 
particularly in relation to changing host population levels.  Suggestions for 
natural enemy conservation exist in management plans.  Research with 
parasitoid adults reveals that supplemental feeding can increase their 
longevity and egg production.  Parasitoids do feed on artificial diet in field 
situations, and such a tactic shows potential but has not been fully evaluated. 
Biological control has not been central to the management efforts directed 
toward southern pine beetle. 

Understanding the role of cerambycids as competitors has attracted 
research interest, and new knowledge has been acquired that suggests they 
may be important in the collapse of southern pine beetle epidemics. The role 
of Ips infestations as a host reservoir for natural enemies has not been fully 
considered. Despite the research that has been done, we remain uncertain as 
to the role of natural enemies.  Are they key factors or background noise?  
Unfortunately in recent years little in the way of research has been done that 
would let us evaluate that. 
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The interactions between a host and its pathogens are influenced by several 
factors such as other pathogens, parasitoids or predators. A predator can 
disseminate pathogenic stages while preying and thus enhance horizontal 
transmission or can remove pathogens from the system. Here, we report 
results on the influence of the carabid beetle, Calosoma sycophanta, and the 
ant, Formica fusca, on horizontal transmission of Nosema lymantriae and 
Vairimorpha disparis.  

The beetles disseminated viable spores of both microsporidia with their 
feces and during feeding on infected larvae leading to a higher percent 
infection in Lymantria dispar test larvae with either microsporidian species 
when exposed on such contaminated foliage. C. sycophanta did not 
discriminate between infected or uninfected larvae when given the choice. An 
experiment on caged, potted oak plants showed that the predator did not 
affect transmission of N. lymantriae; infected L. dispar larvae release of 
spores with feces probably sufficient for an unaffected horizontal transmission 
of this microsporidian species. On the other hand, early predation of 
Vairimorpha-infected larvae enhanced the transmission of this fat-body 
parasitizing microsporidium possibly by reducing the time to death and 
therefore the latent period. Neither C. sycophanta nor F. fusca became 
infected with either microsporidian species. F. fusca did not discriminate 
between Nosema-infected and uninfected larvae but avoided Vairimorpha-
infected larvae when given the choice. Predation of F. fusca on infected 
larvae did not lead to significantly higher percent infection in test larvae when 
these were subsequently placed onto such contaminated oak foliage. When F. 
fusca preyed simultaneously on infected and uninfected L. dispar larvae on 
caged and potted oak plants, the transmission of N. lymantriae was not 
affected while transmission of V. disparis was reduced. 
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The pine shoot beetles Tomicus piniperda and Tomicus minor are major tree 
pests, particularly of Pinus sylvestris but also of Pinus nigra depending on 
geographical region. T. piniperda is found throughout Europe, from the far 
north to the south of central Europe, and T. minor is found all over Europe. T. 
piniperda has spread to China and has been introduced into North America. 

The occurrence and prevalence of the microsporidium, Canningia tomici, 
described from T. piniperda were investigated by dissection of adult beetles 
from different regions in Europe and from North America. In addition, infection 
experiments were conducted with C. tomici in the laboratory. C. tomici caused 
infection in adult T. piniperda and T. minor, surprisingly in higher infection 
rates in the latter species, which is not the type species. Differences were 
found in infection rates of parental and offspring beetles; furthermore; 
differences were found in infection rates of offspring beetles without 
maturation feeding compared to beetles after maturation feeding. Incubation 
temperature had an effect on the infection success too. 
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The great spruce bark beetle Dendroctonus micans (Curculionidae, 
Scolytinae) causes serious economic losses in both Europe and Turkey, 
despite the large efforts to mechanically or biologically control the beetle. 
Another possibility to regulate the density of the bark beetle would be the 
detection and use of natural pathogens of this pest. Therefore the study of 
occurrence of pathogens in the populations of D. micans may offers a chance 
to find some new information about their effect on D. micans populations as a 
natural suppressing factor. In the present study, a new neogregarine 
pathogen of Dendroctonus micans is presented. The infection was observed 
at two localities and recorded as 27.3%.  Each gametocyst of the 
neogregarine pathogen includes 8-16 oocysts.  Navicular oocysts were 
measured as 11.19 ± 0.42 x 4.99 ± 0.25 µm. The described neogregarine 
pathogen has the typical characteristics of members of the genus Menzbieria 
within the order Neogregarinida. The neogregarine pathogen is identified as 
Menzbieria chalcographi. This is the first record for M. chalcographi in D. 
micans. This study presents M. chalcographi as a new neogreagrine 
pathogen to the pathogen list of D. micans. 
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Conifer bark beetles (Coleoptera; Scolytinae) as the spruce bark Beetle, Ips 
typographus L., and the six-toothed pine bark beetle, Ips sexdentatus 
(Boerner), are major pests of coniferous forests of South Caucasus - Georgia 
and Turkey, which cause great economical losses.  

The occurrence of pathogens was investigated in adult beetles of Ips 
typographus and Ips sexdentatus from 12 different regions (5 locations in 
Samtskhe – Javakheti region of Georgia; 2 locations in Racha region of 
Caucasian Mountain - Georgia; 1 location of Adjara - Georgia and 3 locations 
in Artvin province - Turkey) and different altitudes (from 900 to 2100 m a.s.l.) 
in the South Caucasus region within seven years period (2003-2010). 

Adult beetles were collected from pheromone traps and taken from the 
gallery infested trees of oriental spruce - Picea orientalis and Sosnovskyi pine 
- Pinus sosnovskyi. Totally, 1457 adult beetles of both investigated species 
were inspected under light microscope at magnifications of 150-600x.  

The protozoan species Gregarina typographi Fuchs (Apicomplexa: 
Gregarinidae), as a parasite of Ips typographus was found in the mid-gut 
lumen of adult spruce bark beetles. Gregarines were also observed in the 
populations of I. sexdentatus. In this study, we observed several life stages of 
this pathogen, such as trophozoites with epimerites, protomerites, and 
deutomerits, as well as gamonts and gametocysts, which were measured and 
recorded. The size of gamonts of the observed gregarine parasite varied 
between 65 - 105 µm x 127 - 265 µm.  

Total infection rate of the pathogens G. typographi within the I. 
typographus samples varied from 7.5% - 49.5% and 14.5% - 48.8% in I. 
sexdentatus. Infection rates varied from beetles of different localities as well 
as from different years. 
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Natural enemies play an essential role in regulating forest insect populations 
and preventing pest outbreaks. Climate change may affect their action, either 
through a direct effect on the natural enemy itself or through disturbance of 
pest-natural enemy interactions. One of the issues in studying such effects is 
that observations have to be done over a long period of time. In the EU-
funded project BACCARA, we use various approaches to assess the effect of 
climate change on parasitoids of forest pests and on their regulatory effect on 
forest pest populations. Firstly, we carry out literature reviews to extract all 
possible knowledge on the response of insect parasitism and predation to 
climate change. Then, considering that altitudinal gradients can be used as 
analogues for global warming, we carry out a meta-analysis to derive common 
responses of parasitoids to altitude. Finally, in the Swiss Jura, we have 
established five altitudinal gradients with four sampling stations at 200m 
intervals between 550 and 1050m. These gradients are presently used to 
identify the effects of climatic variables on parasitism and predation on 
selected pest species as well as on pest-natural enemy synchronisation. The 
first results will be presented at the conference. 
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Dendroctonus micans (Kug.) (Coleoptera, Curculionidae), is an important pest 
of spruce and pine, from Siberia to the United Kingdom. From the end of the 
19th century, its geographical range has largely expanded in western Europe, 
with a quite particular dynamics in the newly invaded areas: colonization is 
followed by an outbreak episode causing important tree mortality, after which 
the pest populations decline to stable, low levels. The equilibrium is principally 
attributed to the specific predator, Rhizophagus grandis Gyll. (Coleoptera, 
Monotomidae), which is very efficient in controlling the population of its prey. 
However, a delay of 6 to 10 years is usually noticed before its arrival in the 
attacked stand, a period during which spruce trees may undergo significant 
mortality due to the unregulated numerical increase of D. micans. To reduce 
this delay, R. grandis has been widely used in biological control programs. It 
has been suggested that a sooner introduction permits a quicker control, 
because it would permit a smaller demographic lag within predator and prey 
population. This particular situation suggests that a “Pest-in-first” method 
could be used, consisting in a controlled intentional and simultaneous 
introduction of the pest and its predator in an uninfested area. The purpose 
here is to reach as quick as possible a stable equilibrium between the two 
species and to avoid the outbreak episode. To apply this method, it is 
necessary to improve our knowledge on the colonization behaviour of 
D.micans, and determine whether adult beetles deliberately released in a 
stand would establish locally or disperse out of the stand. So far, we have 
used direct releases and flight mills experiments to analyse dispersal. These 
experimental results were also compared with historical data, recorded during 
the invasion of United Kingdom by D. micans.   
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Invasive species can result in the reduction, and potentially the elimination of 
species in forested systems.  In addition to driving changes in the composition 
and physical structure of a stand, these invasions can have cascading 
impacts on the community associated with impacted tree species.  One 
potential approach for mitigating these impacts is the use of an ecological 
surrogate, typically a species which is both phylogenetically related to the 
impacted native, and which is resistant to or tolerant of the pest or pathogen.  
Since the mid 1980s, the hemlock woolly adelgid (Adelges tsugae Annand), 
an herbivore native to Asia and western North America, has expanded rapidly 
through the eastern United States.  This invasive insect now threatens the 
stability and sustainability of both eastern and Carolina hemlocks (Tsuga 
canadensis and T. caroliniana, respectively), the hemlock species native to 
the invaded landscape.  As efforts to control adelgid populations through the 
development of biological controls and resistant hybrids continue, there is a 
need to: i) describe the biodiversity associated with hemlocks in the eastern 
United States, and identify the risks to that biodiversity, and ii) identify 
potential ecological surrogates which may support native biodiversity while 
alternative methods of adelgid control are developed.  Chinese hemlock, T. 
chinensis has shown itself to be resistant to the adelgid, and well suited to the 
environmental conditions of the eastern U.S.  An evaluation of the arthropod 
communities found on eastern hemlock, Chinese hemlock, and white pine 
(Pinus strobus, a native U.S. conifer frequently found in association with 
hemlock) indicates several major patterns.  First, eastern hemlock supports a 
high diversity of arthropods, with approximately 900 morphospecies described, 
indicating threats to the eastern hemlock may represent threats to a rich 
community.  Second, the arthropod community hosted by eastern hemlock 
differs from that found on white pine, though the communities do partially 
overlap.  Third, Chinese hemlock may host some, but not all of the species 
found on eastern hemlock.  In addition to characterizing the community 
changes associated with the removal of eastern hemlock, and the addition of 
Chinese hemlock, these data provide an opportunity to evaluate potential 
changes in biodiversity at regional scales within heterogeneous forests. 
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In 2004 and 2005 in the forest-district of Rotenburg/Wümme, subdistrict 
Trochel, all old oak-stands were heavily infested by wintermoth (Operopthera 
brumata). A long-term trial was designed to proof the hypothesis that 
defoliation was the trigger for oak-decline. 
Two stands were treated by helicopter April 29th 2005; one with a broadband- 
insecticide (λ-Cyhalothrin), one with an ecdysis-inhibitor (Teflubenzurone); 
two stands were kept as untreated control.  

Every year the following program was applied: 
 
- 10 twig samples were taken in the mid of May from all parts of the 

crown of 10 trees per stand, taken to the laboratory, put into eclectors 
and all emerging arthropods sampled and determined (at least to 
genus-level) 

- In each stand, horizontal glue-plates were placed (10 white, 10 brown) 
for one week 1m height. Caught Arthropods were determined and 
listed. 

- In each stand the foliage of 100 trees was esteemed in mid-May. 
- Between mid-May and the beginning of the second flush, around June 

20th, aerial photos were taken and analysed, regarding the status of the 
foliage 

- In November, glue-collars were placed on a sample of trees, to 
establish abundances of wintermoth-females and thus the risk of 
defoliation by these insects in the following year. 

 
In the beginning the stand treated with λ-Cyhalothrine was the most 

affected by oak-decline, the one treated with Teflubenzurone was the heaviest 
defoliated but didn’t show signs of oak-decline. During the survey, the first 
recovered completely, while the latter and the untreated stands suffered 
heavy defoliation. 

Comparison of arthropod-guilds in the 4 stands showed that treatment – 
even with a broadband-insecticide – was noticeable only for a short period, 
after which only the phyllophagous caterpillar-guild showed significant 
differences, while others, even spiders, were comparable in abundance and 
diversity. 
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Alien insects could be harmful in agriculture, horticulture or forestry. Invasive 
alien insects are known to threaten native biodiversity and ecosystems. 
Harmonia axyridis (Pallas) harlequin ladybird (Coleoptera, Coccinellidae) is 
one of most invasive species in Europe. In its native range it occupies 
woodland forest habitats, but in invaded area besides forest habitats it also 
occupies coniferous woodland, cultivated agricultural, horticultural and 
domestic habitats, public green spaces, tree lines, gardens, buildings in urban 
area. It is native in East Asia, but it increased it’s range to North and South 
America, South Africa, Egypt and Europe. At the Balkan Peninsula it was for 
the first time observed in 2008 in Serbia. Next year on it was recorded in 
Albania, Bosnia and Herzegovina, Bulgaria and FRY Macedonia. In 2010 it 
expanded it’s range in Croatia and Montenegro. H. axyridis was introduced 
intentionally as biological control agent and unintentionally in trade of 
ornamental nursery stock. 

Homalotylus flaminius Dalman (Hymenoptera, Encyrtidae) was identified 
as larval parasitoid of H. axyridis in June 2010 in Croatia. Parasitized larvae of 
harlequin ladybird were found in the city park of the town Duga Resa. In one 
larva were found 5 pupae of the parasitoid. Adults emerged in the middle of 
June. Parasitoid H. flaminius is cosmopolitan species. At Balkan Peninsula it 
is reported from Albania, Bulgaria, Croatia, Macedonia and Serbia. It is 
described as parasitoid of larvae and pupae of more then 65 species of 
Coccinellidae. This is the first record of parasitism of native species H. 
flaminius on invasive species Harmonia axyridis. 
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Orthotomicus erosus Woll. gives important damage to pine trees in Turkey. 
The insect killed 116.768 Pinus brutia trees in 1973 Anamur, Silifke, Mut, 
Gülnar Forestry Directories. It dried 100.000 Pinus brutia trees in 1993-1994 
İzmir Forestry Regional Directorie. The population of insect recently increased 
at West and South Coniferous trees and accepted as an important economic 
harmful insect.   

This work was done in Pinus pinaster Ait. plantations at Marmara Region 
of Turkey. Totally 50 trap trees were prepared. They observed regularly. The 
insect stage recorded and the predators collected. The work was done in 
2001-2003. 

The insect has two generation in Marmara Region. The first generation 
young adults were seen at the beginning of June. The second generation 
young adults were seen at the end of September. 

According to the regression analyzes there are decreasing relation 
between tree diameter and insect damage. 

These predators were determined: Thanasimus formicarius,  Cylister 
oblongum, Aulonium ruficorne, Paraphloeus pini 
 
Keywords: Orthotomicus erosus Woll., Pinus pinaster Ait., predators, biology 
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The occurrence of the Pine wood nematode Bursaphelechus xylophilus in 
Portugal has evidenced a strong need for efficient tools for managing pine wilt 
disease in Europe. Monitoring and control of Monochamus galloprovincialis, 
the sole known cerambycid vector of the nematode in Europe, are among the 
most promising strategies against this disease. Recent studies in Spain have 
unravelled the chemical comunication system of this pine sawyer, that 
includes attractive kairomones, long range aggregation and contact sex 
pheromones. EAG tests and field experiments showed that M. 
galloprovincialis is attracted to host compounds and to bark beetle 
semiochemicals. The optimal kairomonal blend for luring the sawyer consisted 
of α-pinene, ipsenol and methyl-buthenol. Olfactometer biosasays and volatile 
collection revealed the presence a male-emitted compound. Identification and 
synthesis allowed to show antennal detection and attractive response in the 
field, stronger by females but also by males, to this aggregation pheromone. 
Notably, joint release of the pheromone and the kairomone resulted in a very 
high attraction of males and females to traps. 

Mating bioassays showed that males recognize females through the 
licking of female cuticle. Chemical cuticular profiles showed sex differences 
and identification of a contact sex pheromone is underway.  

A very complex chemically mediated reproductive behaviour in M. 
galloprovincialis has been shown. Males and females locate suitable hosts for 
feeding and oviposition by responding to host and bark beetle 
semiochemicals. Then, a male emitted pheromone increases the chance for 
both sexes to meet on the host tree and contact chemical recognition of 
females is performed before mating. 

Monitoring, nematode detection, determination of dispersal range, and 
mass trapping of the pine sawyer are among the potentialities of this highly 
efficient pheromone-kairomone lure in pine wilt disease integrated 
management programs along Europe. 
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The pine sawyer beetle Monochamus galloprovincialis is a secondary pest of 
pine trees in Europe and North Africa. It has become a priority issue since it 
was reported as vector of the pine wood nematode, Bursaphelenchus 
xylophilus, the causal agent of the Pine Wilt Disease, in Portugal. Precise 
knowledge on the dispersal range by this insect is necessary for a sound 
management of stands with detected nematode infections, thus a dispersal 
experiment based in the recapture of marked-released adult insects was 
carried out. Twenty eight 12-funnel traps were placed in four concentric rings 
at 50, 100, 250 and 500 m from the release center in a natural and healthy P. 
pinaster stand. Traps were baited with a mixture of kairomonal and the M. 
galloprovincialis specific pheromone lures. Escape of insects from the traps 
was prevented with a small piece of DDVP insecticide. 174 marked adults 
were released in the center of the rings during four weeks and the traps were 
checked weekly over 15 weeks thereafter. 33.9% of the released insects were 
recaptured (59 out of 174). Of the recaptured insects, 57.6% fell into the traps 
at 50m radius, 22% did so in the 100m range traps, 13.5% were caught in the 
250m radius traps and 4 insects (6.7%) dispersed as far as 500m. Time 
elapsed between release and recapture varied from 14 to 91 days, and speed 
dispersal averaged 2.5 meters/day, (0.55 -7.14 m/d). These results show the 
high life span of M. galloprovincialis adults and their dispersal pattern under 
particular forest conditions. Future studies should evaluate dispersal under 
different stand conditions (tree density, host material availability) in order to 
establish effective rules for the management of Pine Wilt Disease. 
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The prospects of extensive damage by introduced pests has been used as an 
argument to prescribe strong eradication measures that can stop further 
spread from the beginning. Our studies of eradication success focused on the 
pinewood nematode, which is one of the worst tree-killing exotic pests in East-
Asian countries. The first European record of establishment in Portugal in 
1999 triggered extensive surveys and contingency plans for eradication in 
European countries, including immediate removal of large areas of conifer 
hosts trees. Several countries in northern Europe have developed 
contingency plans that aim to eradicate the pinewood nematode as soon as 
possible after an eventual first detection. Using the Norwegian plan as an 
example, we applied a simulation model to evaluate the chance of successful 
eradication of a hypothetical introduction in a northern area where wilting 
symptoms are expected to be rare. The simulated patterns of spread in space 
and time were highly variable. However, the probability of successful 
eradication in 20 years was consistently low (mean 0.035, SE 0.02). The low 
success did not change significantly by varying the biological parameters in 
sensitivity analyses, probably due to the late detection of infestations by the 
survey (about 14 years). A high probability of eradication could be achieved 
by changing management parameters, such as number of survey samples 
and size of clear-cut zone around the detection points. However, a high 
probability of eradication required unrealistically measures: achieving an 
eradication probability of 0.99 in 20 years required 10000 survey samples per 
year and a host tree removal radius of 8000 meters around each detection 
point. 

 
Økland, B., Skarpaas, O., Schroeder, M., Magnusson, C., Lindelöw, Å., and 
Thunes, K. Is eradication of the pinewood nematode (Bursaphelenchus 
xylophilus) likely? An evaluation of current contingency plans. Risk Analysis. 
In press. 
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In its native Europe, the brown spruce longhorn beetle, Tetropium fuscum (F.) 
(Coleoptera: Cerambycidae), primarily colonizes moribund Norway spruce, 
Picea abies (L.) Karst., and is not considered a pest.  In Canada, this exotic 
beetle can kill apparently healthy red spruce, Picea rubens Sarg., and has 
been classified as a quarantine pest since 2000.  The mechanisms allowing T. 
fuscum to colonize healthier trees in Canada than in its native range are 
unknown, but may be related to its colonization of a novel North American 
host (bottom-up factor) and/or its new natural enemy complex (top-down 
factor).  We are investigating the relative effects of these top-down and 
bottom-up factors on T. fuscum performance in Canada using manipulative 
field experiments.  Preliminary results suggest that on the novel host in 
Canada, the impact of natural enemies on T. fuscum performance largely 
depends on the condition of the host tree. Performance is higher on stressed 
red spruce trees than on healthy trees when T. fuscum is protected from 
natural enemies, but there is increased woodpecker predation and parasitism 
by Rhimphoctona macrocephala (Provancher) and Wroughtonia occidentalis 
(Cresson) on stressed trees when unprotected.  Although T. fuscum adults 
are larger and parasitism is lower on healthy than on stressed red spruce 
trees, development time is extended, reducing fitness.  Experiments 
evaluating the effect of tree species are ongoing.  
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The brown spruce longhorn beetle, Tetropium fuscum (F.) is a quarantine pest 
that has been established in Nova Scotia, Canada, since at least 1990. 
Initially discovered in Halifax in 1999 it has now been detected in nine 
counties of Nova Scotia. Male T. fuscum emit the aggregation pheromone, 
fuscumol, which in combination with host volatiles, synergizes attraction of 
both sexes. We present results of field trials testing two pheromone-based 
methods of suppressing T. fuscum populations: mass trapping and mating 
disruption.  

For mass trapping trials, high densities (100 per ha) of traps baited with 
synthetic fuscumol and host volatiles were set out in a 10 m x 10 m spacing 
and replicated in a total of eight 1 ha plots in 2008 and 2009. The percentage 
of spruce bait logs infested with T. fuscum was significantly lower in treated 
plots than untreated control plots but the mean density of T. fuscum larvae per 
m2 in bait logs was not. 

In mating disruption trials, fuscumol was formulated at 10% concentration 
in Hercon flakes (2008) and Hercon Bioflakes ® (2009) and applied twice per 
season at a rate of 2.75 kg/ha, to 4 ha plots in mature red spruce forests. We 
treated two plots in 2008 from the ground using modified leaf blowers and four 
plots in 2009 using a helicopter; equal numbers of 4 ha untreated plots served 
as controls. Mean catch in pheromone-baited traps was not affected by 
treatment but the percentage of mated females, percentage of bait logs 
infested, and mean density of T. fuscum larvae per m2 in bait logs was 
significantly lower in treated than untreated plots. Aerial applications are being 
repeated in 2010 to confirm efficacy. 
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An operationally effective trap to monitor the Asian longhorned beetle 
(Anoplophora glabripennis or ALB) has been a goal of the US ALB eradication 
program since the first beetle was found in New York in 1996. Ground 
surveying is only ~20% effective at identifying infested trees and although tree 
climbing is more effective, it is also highly time consuming and expensive.  In 
order to develop a trap and lure combination that worked, we documented 
and developed a better understanding of ALB reproductive behaviors and 
mating requirements to maintain female fertility.  We evaluated various 
combinations of the ALB male produced pheromones and plant volatiles in a 
quarantine greenhouse and in China.  We also tested a few different trap 
designs. 

In 2009 in Worcester, MA, Intercept® panel traps were placed on or near 
maple trees, within the lower part of the tree canopy, and checked at least 
twice a month, June-Nov. Six different lure treatments and an unbaited control 
were replicated 15 times for a total of 105 traps. A total of 9 adult ALB, all 
females, were caught in the traps.  This is relatively high compared to a total 
of only 29 beetles observed in the area in 2009 by residents or surveyors. The 
highest number of beetles was caught in the same combination of male 
pheromone and plant volatiles that was found most effective in China. Two 
particularly important locations where beetles were caught were where 2 
beetles were caught in an area thought to have been cleared of all infested 
trees, and another where host trees were scarce and scattered. Guided by 
these trap catches, 2 new infested trees were found. To assess efficacy of the 
traps (as measured by what proportion of near-by beetles were trapped), a 
survey of the number of new exit holes in the 5 nearest neighbor host trees to 
each of the traps was done.  In June 2010, we deployed the best lure and trap 
combination in both Brooklyn & Queens, NY, and Worchester, MA, to assist in 
pinpointing lingering populations of ALB. 
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Beetles are key group for assessing forest biodiversity. We studied species 
richness and population densities of beetles in the Lány Game Park 
(Křivoklátsko PLA, Czech Republic), which is a remnant of former pasture 
woodlands (30 km2 in size). The whole area has been protected since the 
Middle Ages for the purpose of delectation of the Czech kings (historically) 
and presidents (recently). We used trunk tree flying interception traps fixed to 
large diameter trees. Four variables were studied: (i) host woody plant (oak or 
beech), (ii) sun-exposure (sun-exposed, semi-shaded or shaded), (iii) stage of 
decay (dead, dying or live tree) and (iv) microhabitat (presence or absence). 
Eight fortnightly visits from June 13th to August 26th were made. A model with 
backward stepwise selection showed sun-exposure gradient as the only 
important and significant predictor variable for both species richness and 
population densities. Species richness and population densities in sun-
exposed habitats (solitary trees) were approximately two times higher than in 
shaded habitats (forests). Sun-exposed habitats differed in species richness 
from shaded as well as semi-shaded habitats. However, semi-shaded and 
shaded habitats were not different. Population densities in sun-exposed 
habitats were higher than in shaded ones. Sun-exposed vs. semi-shaded, and 
semi-shaded vs. shaded habitats were not different. The difference between 
sun-exposed and shaded habitats was striking. Sun-exposed habitats 
surpassed shaded ones in both species richness and population densities. 
Furthermore, we did not find any family preferring shade. 

Project was supported by PLA Křivoklátsko, MŽP nr. MSM 6293359101 & 
IGA FLD ČZU. 
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Unusually high mountain pine beetle (Dentroctonus ponderosae) activity in 
sub-alpine whitebark pine (Pinus albicaulis) forests in the western United 
States is thought to be facilitated by global warming. Evidence suggests that 
whitebark pine is a better host relative to lodgepole pine (Pinus contorta), the 
common lower elevation host of the mountain pine beetle. Contrary to the 
long held view that the mountain pine beetle feeds exclusively from the 
phloem, we propose that beetles have indirect access to host tree resources 
stored in the sapwood where their symbiotic fungi proliferate. If so, differences 
in host physiology and stored resources may result in host-specific differences 
in beetle performance, with potential implications for outbreak dynamics. Here, 
we test whether beetle attack and fungal colonization cause depletion of 
stored carbon and nitrogen compounds in the tree sapwood, and whether 
such depletion is related to levels of fungal colonization. 

A significant depletion of sapwood non-structural carbohydrates or lipids 
occurred after mountain pine beetle attack. In 2008, a significant depletion of 
sapwood non-structural carbohydrates occurred in whitebark pine; this 
depletion occurred in attacked trees with extensive fungal colonization relative 
to healthy trees or to trees with minimal fungal colonization. In 2009, a 
significant depletion of sapwood lipids occurred following mountain pine 
beetle attack and fungal colonization in whitebark pine. In contrast to our 
hypothesis, sapwood nitrogen did not decline in trees following mountain pine 
beetle attack. A similar decline in stored carbon compounds occurred for 
lodgepole pine in both years. Ongoing work will further investigate tree 
resource change following fungal colonization independent of beetle attack, 
and test whether beetle performance is related to host-specific stored 
resources and nutritional quality. 
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Favoured by the occasional abundance of breeding substrate, the 
European six-toothed pine bark beetle, Ips sexdentatus Boern. (Col.: 
Scolytinae), frequently reaches outbreak population levels, seriously 
threatening pine stands across Southern Europe. Verbenone, a well known 
host decay signal, strongly inhibited the attraction exerted by a pheromonal 
lure on preliminary experiments using multi-funnel traps, and was thus 
considered as a potential semiochemical on the management of I. 
sexdentatus. Anyway, this compound failed to protect log piles when used in 
combination with low releasing trans-conophthorin device, a non-host volatile 
with a proven inhibitory effect. Encouraged by the results obtained by other 
research groups around the globe, protection tests were carried which 
evaluated increasing release rates of verbenone. On a first trial, a nominal 40 
mg/day release rate almost completely prevented I. sexdentatus from 
colonizing pine test logs during the registered period, and consequently, a 
nominal 60 mg/day reduced the number of mass-attacked trees from 11 out of 
20, to 2 out of 20 at a second trial where test trees were baited with I. 
sexdentatus pheromonal lure. Although experiments testing the performance 
of verbenone at ongoing six-toothed bark beetle outbreaks are lacking, the 
prevailing positive results on test trials, and the improved knowledge on the 
components of the aggregation pheromone of I. sexdentatus should 
encourage the implementation of management strategies using this type of 
repellents. The results attained by the present research group taking into 
account recent advances on the use of repellents against bark beetle 
outbreaks, and their usefulness within the actual global context is discussed. 
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The study of Ips typographus migration and attack spreading started in locality 
Smrčina/Hochficht on border between Šumava NP (Czech Republik) and 
private forests (Austria). There is no management zone with 200 m buffer 
zone in neighboring area in Šumava NP. In buffer zone, all attacked trees are 
debarked. There is standard commercial forest management in Austrian side. 
There were installed 3 monitoring traps lines on right angle with the border. A 
system of pair plots with combinations of pheromone and passive traps is 
used. Bark beetle attacked trees are looked for and mapped by GPS. Areas 
infrared pictures of locality are taken every year (fall). In 2009, aerial hyper-
spectral pictures were taken. 

Preliminary results shows different pattern of beetle migrations in passive 
and active phases of flight. The catches in pheromone traps in both parts of 
study area were similar. The catches on passive traps are more related to 
local frequency of attacked trees.  
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The nun moth Lymantria monacha L. (Lepidoptera, Lymantriidae) is a major 
insect pest in the Scots pine forests in Poland. Its populations are usually 
treated by chemical insecticides during outbreak periods. The goal of our 
studies was to develop mating disruption technique as the environmentally 
friendly method for the nun moth management.  

The sprayable pheromone formulation (1% a.i.) containing both disparlure 
and monachalure in the ratio 1:1 was used to test different doses (2, 4, 8, 16 
and 32 g a.i./ha) and methods of application (spraying with intentional gaps of 
80 and 120 m wide) in 2004 and 2005. The mating disruption effectiveness 
was assessed mainly on the basis of capture rates of male moths in 
pheromone-baited traps (in both years) and percent of mated females (in 
2004) or larval frass drop before and after treatment (in 2005) in treated and 
untreated plots. 
On the basis of the obtained results the following parameters for the aerial 
application of the pheromone formulation were recommended: i) the dose of 
the pheromone formulation should not be lower than 8 g a.i./ha when 
uniformly covering the entire area of the threatened forest; ii) effective mating 
disruption can also be achieved when the pheromone formulation at the dose 
of at least 16 g a.i./ha is sprayed in swaths with gaps not wider than 80 m; iii) 
the amount of tank mixture of pheromone formulation with water to be applied 
per 1 ha should not be lower than 4 litres; iv) aerial application should take 
place soon after the beginning of the male flight determined on the basis of 
data on male moth catches in pheromone traps set up earlier. 

Nun moth mating disruption should be applied to epicentres during the 
increasing phase of an outbreak to prevent the growth and spread of the 
population. 
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The nun moth (Lymantria monacha L., Lepidoptera, Lymantriidae) is one of 
the most important pest insects in scots pine forests (Pinus sylvestris L.) in 
the federal state of Brandenburg in Germany. The population dynamics of this 
insect is monitored by use of a stepwise surveillance method. Beginning with 
a large-scale monitoring and approximate methods, more precise methods 
are applied on smaller areas where the highest population densities are found 
to forecast the most endangered pine forest stands. The first step of this 
surveillance is to catch male moths with pheromone baited traps. If the sum of 
captured males per trap and year scored 1000, the second step of the 
surveillance will be implemented in the following year at the same place. Until 
now the pheromone traps were suspended on 15th of June, checked 
approximately every third day, and the captured moths were counted. The 
traps were recovered on that control after 15th of August, on which no more 
specimens were caught.  

The data of the routine surveillance of nun moth with pheromone traps in 
the state of Brandenburg during the years 2000 – 2009 were examined using 
correlation and regression analysis. As a result of this study, we suggest an 
“economization” of the pheromone trap method by shortening the duration 
and extending the control interval of the trap catches. 
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Outbreaks of blackheaded budworm, Acleris gloverana (Walsingham), are 
periodic, natural disturbances in the western hemlock forests of the Pacific 
coast of North America. The impact of defoliation and subsequent recovery 
following a recent outbreak (1996-2001) were studied in regenerating juvenile 
stands on the islands of Haida Gwaii, Canada. Susceptibility of these juvenile 
stands to defoliation was high and impacts were greatest in stands that had 
been previously spaced to enhance growth rates. Tree mortality and 
destruction of the terminal leader were the most severe impacts and recovery 
was slow. Recovery of increment growth of surviving trees, however, was 
relatively rapid and in some cases the declining rate of increment growth 
observed in dense stands previous to the outbreak was reversed by moderate 
defoliation. These results provide evidence of the possible role of insect-
caused disturbances on the early successional pathway of coastal forests. 
Development of an effective pheromone trapping protocol provides critical 
information for integration of silvicultural treatments with the natural ecology of 
this insect and its impacts. 
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Many species of forest lepidopterans exhibit synchronous population 
fluctuations in regular cycles of approximately 10 year. These may lead to 
extensive tree defoliations over large areas in the years of outbreaks. In the 
case of urticating caterpillars, such as the oak processionary moth 
Thaumetopea processionea, epidemics may also pose an important health 
concerns for humans and animals. 

We analyzed a 18 year time serie from Lorraine (France) in order to 
determine the amplitude of the population variability and patterns of spatial 
synchrony in T. processionea. Our ACF-analysis identified a possible 9-10 
year cyclicity in the temporal dynamics of the species. And our analysis of 
spatial synchrony, by means of nonparametric spatial covariance functions, 
shows a relatively high synchrony at the local scale (0.43), gradually 
weakened with increasing distances (drop to a regional average of 0.13, at 
about 25 km). 

Three mechanisms are known to cause synchrony: (i) dispersal by the 
focal species; (ii) interactions with trophic interactants, which are either 
themselves synchronized and/or mobile (e.g. pathogens and parasites); (iii) 
environmentally-mediated synchronization (i.e. the "Moran effect"). 

Because all three mechanisms may produce the identified pattern of 
spatial synchrony, we hypothesize regulation by both dispersal and weather 
conditions to occur in T. processionea. 

Through the estimation of the rate of spread of the moth in newly invaded 
areas we evaluated the dispersal ability of females to 6-9 kilometers. 

Through laboratory experiments, we investigated some possible influences 
of weather conditions and showed that: (i) egg batches are remarkably able to 
support prolonged cold exposures during the winter period; (ii) neonates 
caterpillars, once they hatch, are able to survive starvation for several weeks 
before feeding initiation (prior to oak budburst); they also present an 
outstanding resistance to frost events; (iii) young caterpillars, once they have 
initiated feeding, are frost tolerant as well; (iv) oak foliage may be damaged by 
late frosts, rather than caterpillars; in such cases of food depletion, young 
caterpillars are also able to survive sufficient time before oak leaves 
regeneration. 
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There is a deficit of studies of low density forest tree dwelling insects 
populations. Findings of landscape and ecological features of forest pests 
habitats during this period will facilitate deeper understanding of population 
dynamics regulation and may be useful for prediction of outbreak initiation.   

In Central and Southern Siberia we studied spatial distribution of male 
moths and larvae in Siberian moth (SM) Dendrolimus sibiricus Tschetv. 
(Lepidoptera, Lasiocampidae) populations. The moth sampling was based on 
pheromone traps baited with the SM sex attractant which was the mixture of 
Z5E7-dodecadienal and Z5E7-dodecadienol in 1:1 ratio. Larvae were 
sampled by trees shaking method. 
A greed of few hundred traps covered the territory about 45 000 square 
kilometers. Intertrap distance within the greed varied from 10 to 15 km. 
The territory was classified into 3 habitat types: conifer prevalence forest, 
deciduous prevalence forest, areas without any forest associations that are far 
from large stands for 3 km and more. 

The few years investigations demonstrated SM preference for conifer 
associations in comparison with deciduous forests and steppe associations 
SM males were  able to fly up to 15 km from their emergency places. 
At the same time, within the fir taiga forest moths’ males were evenly 
distributed independently on habitat quality features, such as relief, stand 
density, structure, age etc. The larvae spatial distribution, on the contrary, was 
gregarious and strongly depended on these features of forest stand. These 
results demonstrate the opposite distribution tactics of different insect stages 
adapted for survival and growth (larvae) vs. reproduction and spreading 
(moths).   

Simultaneously these results allowed to optimize localization of 
pheromone traps and sites for larvae sampling for the accurate prediction of 
SM populations density on the vast territories of Siberia.  

The work was supported by the FOREST project sponsored by USAID.  
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The defoliation of European beeches (Fagus sylvatica) in Germany has 
abruptly increased. The reasons are not only global warming and ozone 
concentration, but also from rising infestation of insects. Thus German forest 
enterprises show low profitability due to the market prices reduction for those 
timbers. We undertook the study systematically addressing the community 
and diversity of arboreal spiders, major predators of herbivorous insects, in 
three various age-growth of beech canopies. Although mature beeches (50 - 
60 years old) harbour six times the abundance more spiders compared to old-
growth beech canopies (over 150 years old), they both have the higher alpha 
diversity than young beech forests (20 - 25 years old). For estimating species 
richness and diversity in a community, a variety of rarefaction and 
nonparametric statistical methods have been applied. Lower beta-diversity 
were shown when comparing the spider communities of mature with young 
canopies, and the temporal dynamics of diversity indices among years have 
also shown a decline in pattern by the Fisher’s Alpha index. The forecasted 
series of diversity changes suggest that the selective logging period be 
avoided in summer to preserve spider assemblages, reduce canopy 
defoliation and recover profitability as a result of healthy canopies and good-
quality timbers.  
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The ‘spread’ of a biological population involves two fundamental processes: 
movement of individuals over space (dispersal) and local production of 
individuals ([local] population growth). When spread is ‘not contagious’, one of 
these processes (and it can be either one) is very weak compared to the other. 
When spread is contagious, as with mountain pine beetle (MPB), both 
processes make important contributions.  

We have been modeling the local population dynamics of MPB (i.e., the 
production of next year's residents and emmigrants given this year's residents 
and immigrants). The model is meant to describe how a low density MPB 
population within a stand of its host tree, lodgepole pine, can 'escape' from 
this low density and erupt into an outbreak within the stand. This model does 
not have any explicit stand-to-stand (or within stand tree-to-tree) MPB spread 
dynamics. The model differs from other MPB population dynamics models in 
its unique, simple, top-down approach.  

This approach lends itself to adapting the model as part of a modeling 
exercise which will examine the potential for MPB to use other pine species to 
spread east from BC and Alberta, through the boreal forest, and into eastern 
Canada. This adapted model will become a module representing the local 
population dynamics in pixels (stands) embedded in a much larger-scale 
model which includes two other modules. The first of these modules describes 
MPB dispersal among pixels (stands); the second models local MPB-forest 
dynamics. We describe the biological rationale behind our approach and 
progress to date. 
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The winter moth, Operophtera brumata: a leaf-feeding geometrid native to 
Europe, has recently invaded eastern New England and is causing 
widespread defoliation. Previous invasions by this species in Nova Scotia and 
British Columbia have been suppressed by the introduction of two parasitoids 
from Europe, the tachinid Cyzenis albicans and the ichneumonid, Agrypon 
flaveolatum. As a result of these introductions, low-density populations of 
winter moth now persist indefinitely in these regions similar to those that exist 
in Europe.  Over the past six years we have introduced C. albicans at six 
locations in Massachusetts. We focus our efforts on C. albicans because it 
specializes on winter moth and it is thought to be the agent primarily 
responsible for the decline of winter moth densities in Canada, In 2010 we 
recovered winter moth larvae parasitized by C. albicans at four of six release 
sites, three of which had received no releases in 2010. The numbers 
recovered are still very small, but we have clear evidence of C. albicans 
establishment. We have set up long-term monitoring plots where we have 
been estimating the densities of winter moth life stages and will document 
parasitism before and after establishment of C. albicans. 
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High densities of winter moth caterpillars (Operophtera brumata) recurrently 
defoliate deciduous forests (mainly oak, mountain birch, Rowan trees), fruit 
orchards and ornamental plants all over Europe. The outbreaks are often 
synchronized with peak densities of other closely related geometrids and the 
outbreaks are sometimes considered to be economically important. 

The history of geometrid outbreaks is well known in Fennoscandia. The 
winter moth and other geometrids are periodic and peak densities recur on 
average every 9-10 years. The outbreaks are sometimes synchronized over 
the entire region and sometimes asynchronous with often several years’ time-
lag between northern and southern areas, or eastern and western areas. We 
will compare the outbreak patterns in Fennoscandia with historical data of 
continental Europe. Similar patterns with 9-10 year periodicity occur in 
continental Europe and outbreaks may sometimes for some areas be 
synchronous with the outbreaks in Fennoscandia. We will describe and 
discuss the large-scale patterns based on outbreak records for the last 60 
years and some population density data for shorter periods. 
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Duration of the first instars of gypsy moth 
(Lymantria dispar L.) caterpillars as possible criterion of 
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Reaction norm is a genotipical mean and character of reaction of an organism 
on change of surrounding conditions (a rule of an optimum) (Izhevsky, 2003). 
It is known, that the first instars is one of the longest in development of the 
caterpillar phase (Edelman, 1956, etc.). By results of long-term researches 
Trans - Urals population of gypsy moth change of duration of the first instars 
is considered in connection with hydrothermal conditions during development 
of caterpillars. In 1999 speed of development at the first age is high. In 2000 
because of spring thermal provocations the duration of the first instars sharply 
increased. The reaction norm has extended. The next damp years 2001-2003 
under rather stable conditions the reaction norm was gradually narrowed, that 
first of all was expressed in reduction of duration of younger ages (in 2001 
year first instars - 10.8 days, in 2003 - 6.2 days). 2004 year was very dry, in 
result the increase of duration of the first instars (11.4 days). Return to damp 
conditions in 2005 has led to acceleration of development and narrowing of 
norm of reaction, and also to sharp increase of survival caterpillars. During 
outbreak in Trans - Urals population (since 2005 year to present time), three 
times during of feed of caterpillars were established the long periods of 
abnormal low temperatures (2006-2008 years). It has led to significant 
reduction of adaptation of caterpillars to food (Ponomarev et al., 2009). In this 
connection in 2008 very long period of development of the caterpillar phase, a 
low gain of weight for еvery instars and very low weight of pupa have been 
marked. For the first time it has not been marked distinctions between the 
individual instars on their duration. The carried out analysis confirms an 
opportunity of use of duration of the first instars as criterion of estimation of 
reaction norm and degree of adaptation of caterpillars to food.  
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Gonipterus scutellatus is a major problem for Eucalyptus plantations in the 
Iberian Peninsula. In regions with severe attacks, tree defoliation varies from 
30 to 90%, causing severe wood production losses. By surveying an 
experimental arboretum with different clones and families of E. globulus, 
significant differences on tree defoliation were found between genotypes. 
Based on this survey we selected eight clones, four high susceptible and four 
low susceptible to determine i) weevil preference and ii) terpenes emissions 
by GC-FID chromatograms obtained from HS-SPME. In the field, a significant 
higher number of egg masses per branch was observed on the high 
susceptible genotypes. Further, in two-choice tests performed with adult 
weevils a significant preference was found for low susceptible genotypes. 
From the chromatograms 17 main peaks of terpene emissions were selected, 
representing 97% of the total emissions. Significant differences were found 
between high susceptible and low susceptible genotypes for α-phelandrene 
(P<0.001), terpinolene (P<0.01), isoprene (P<0.05), and alloaromadendrene 
(P<0.05). Significant positive correlations were also established between the 
emissions of α-phelandrene, α-terpineol and terpinolene and the percentage 
of canopy affected (R = 0.450;  R=0.501; p<0.01 and R = 0.847; p<0.001, 
respectively). High susceptible genotypes also showed greater variability on 
terpene emissions whereas less susceptible genoptypes were very similar on 
its bouquet of terpenes.  

Present findings are relevant for the selection of Eucalyptus genotypes 
with lower susceptibility. Furthermore, the use of attractive compounds or 
genotypes may have application on biotechnical control strategies. 
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Pine forests play a key ecological and social-economical role for the Georgia 
country, which are represented by Pinus eldarica, Pinus nigra, Pinus 
sosnovskyi. Pines as well as other species are damaged by numerous pest 
insects. Most of them are in close contact with soil during their life cycle. 
However, we don’t have the complete representation of biological factors 
which are responsible for the collapse, their role in regulations of population 
dynamic. 

Entomopathogenic fungi   naturally present in the soil constitute a reservoir 
of inoculums of antagonists for insect pest. The use of local 
entomopathogenic fungi will be appropriate to control insects since these 
strains may be better adapted to local environmental conditions.  

The study was conducted in 2009, on 9 different sites and different 
altitude: 3 locations Lower Qartly (600-700 m a.s.l.); 3 locations Middle Qartly 
(850-900 m a.s.l.) and 3 locations Samtskhe –Javakheti (900-1700 m a.s.l.) of 
Pine  forest in East Georgia. Samples were collected with a cylindrical probe 
to a depth of 25 cm after removal of surface litter. 

For the isolation and presence of entomopathogenic fungi use different 
artificial media (SDAY, PDA) and by the larvae of Galleria mellonella and 
Tenebrio molitor baiting methods were used. In approximately 15% of soil 
samples the occurrence of Beauveria on artificial media was recorded, 
whereas Metarhizium spp. and Lecanicillum spp. were found at low density in 
only one region. The baiting method revealed the presence of 
entomopathogenic fungi bb was dominant in all soil samples. More then 17 
isolates were identified and constitute the first Georgian collection of EPF. 
 



 72 

Poster n°4 
 
 

Development of Pityogenes chalcographus (L.) on Scots pine 
logging debris as related to the felling date 

 
Jiří Foit1 

 
1Mendel University in Brno, Brno, Czech Republic; pink.foit@email.cz 
 
Spruce Wood Engraver (Pityogenes chalcographus L.) is one of the most 
serious secondary insect pests on Norway spruce in Europe, but it is able to 
attack also other conifers including Scots pines. This species is associated 
with thinner breeding material and it is well known it can find favourite 
conditions on Norway spruce logging residues. 

During bark peeling analyses of 19367 pieces of Scots pine logging 
residues in 139 stands in four different areas of the Czech Republic 
Pityogenes chalcographus was found as the most abundant phloemophagous 
species. Logging residues from juvenile thinning, thinning and main (clear-cut) 
felling were analysed in the years 2006−2008. Occurrence as well as success 
of development was significantly influenced by felling date, when logging 
residues from winter and spring felling were most heavily infested, whereas 
logging residues from summer (above all August and September) was not 
infected at all. Accordingly success of development was highest on the 
logging residues from winter and spring felling. Logging residues originating 
from August or September were not infected in the year of the felling and in 
the next year they were already unattractive. 

These results should be generally valid in the lowlands and middle 
altitudes of the Czech Republic and probably also in some other regions of 
Central Europe. It suggests that in such regions danger of Spruce Wood 
Engraver outbreaks can be reduced by concentrating of felling and thinning to 
the late summer. 

 
This study was supported by the project VaV MZP CR TARMAG 
SP/2D4/59/07.  
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The vertical and horizontal distributions of insects within forests are not 
homogenous. There are several modern studies investigating vertical 
changes in species composition and diversity of insects within forest including 
also studies concerning saproxylic beetles or concretely longhorn beetles. 
However, results of these studies are frequently contradictory. 

At the beginning of April 2009 we installed 48 flight intercept traps into four 
oak-hornbeam stands situated on the northern slopes of Pavlov Hills in the 
area of Děvín National Nature Reserve. Traps were hung by three on the 
trees, when each triple consists of one trap mounted 1.5 m above the ground, 
one trap in the middle of the tree height and the last one in the upper half of 
the tree crown. Traps were emptied every month until the end of September. 

However, we have only preliminary results from the first year of trapping 
27 species of longhorn beetles were recorded. According to the canonical 
correspondence analysis species composition of longhorn beetles highly 
significantly differed with vertical position of trap. We also observed decrease 
of diversity and species richness from the ground to the tree crowns, byt the 
differences we not significant − perhaps because of not sufficient sample size. 
In next years we will obtain more data  
 
This study was supported by the project VaV MZP CR TARMAG 
SP/2D4/59/07. 
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The oak processionary moth, Thaumetopoea processionea currently occurs at 
outbreak levels in several countries in Western and Central Europe. Despite 
the high impact on forests and human health, little is known about its natural 
enemies, particularly its pathogens. Previous work in Austria showed that 
entomopathogenic microsporidia are found regularly in T. processionea 
larvae. Disease and transmission characteristics together with the gregarious 
behavior of the host make these pathogens interesting candidates for 
inoculative release.  

In spring 2010, we screened outbreak populations in Belgium, France and 
Germany for the occurrence of microsporidia. A total of 1450 larvae were 
collected in the field and microscopically examined for the presence of 
pathogens. Microsporidian genera were tentatively determined using light 
microscopic characters. We found microsporidia in samples from 12 out of 16 
populations from all countries at varying prevalence. Three genera, 
Endoreticulatus, Vairimorpha and Nosema were detected. Endoreticulatus sp. 
was most prevalent and was found in 10 populations. It reached highest levels 
in a location in Franconia (Germany), where 22% of larvae were infected. This 
genus was also frequently detected in samples from Saxony-Anhalt 
(Germany) at maximum prevalence of 10%. Nosema sp. was found in two 
larvae in Germany (prevalence <1%). In three out of seven French 
populations (from Lorraine and Alsace), Vairimorpha sp. was detected at 
prevalence between 2% and 6%. The two populations from Flanders 
(Belgium) showed hardly any infections; only Endoreticulatus sp. occurred at 
1.5%. All microsporidian infections were documented light microscopically on 
fresh and stained preparations. Spores were isolated from several infected 
larvae and stored in liquid nitrogen and are available for further taxonomic 
studies and bioassays.  
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This work was executed in Gornyi Altai, Western Siberia, trans-Urals, the Far 
East (Russia), as well as in Kyrgyzstan and Kazakhstan. The dead insects 
were analyzed in laboratory by a light or electronic microscope to ascertain 
the cause of death. Moreover, the insects were reared under laboratory 
conditions from egg masses taken from the centers of outbreaks on artificial 
(Ilyinykh, 1997) or natural diets. For diagnostics of latent viral infection beside 
embryos of the gypsy moth PCR method was used.  

It was demonstrated that latent viral infection can be formed on insects 
that survived after infection of NPV.  It was also revealed that occult virus 
proved capacity of induction and acute viral infection within two generations 
(observation period) of gypsy moth.  

It was shown what manifestation of NPV in gypsy moth populations is 
conditioned by complex different factors. The probability and result of the 
insect – virus interaction depends on the virus biological activity, multiplicity of 
infection, biological and ecological properties of gypsy moths, properties of 
the food plants and abiotic factors. The intensity of epizootics mainly 
conditioned biological and ecological particularity insects, as well as habitat 
conditions, in which relatively high preservation of the virus provided in 
biocenosis.   
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We studied the intensity and longevity of maturation feeding of Agrilus 
biguttatus adults in laboratory conditions. Newly hatched adults were placed 
in Petri dishes and provided with 1000mm2 pieces of fresh Pedunculate oak 
leaves (Quercus robur). The leaves were changed every one or two days 
(depending on intensity of feeding) and the amount of consumed area was 
measured afterwards with digiShape software.  

The whole period of maturation feeding lasts from 7 up to 81 days, an 
average 34 days. It was considerably longer in case of females (40 days) than 
males (21 days). Average daily consumption was about 175 mm2 and 160 
mm2 for females and males respectively. Average total consumption reached 
6300 mm2/specimen what is equal to about 4 average oak leaves. 

Intensive and long-lasting maturation feeding of A. biguttatus adults 
creates a possibility for experiments with foliage application of biological 
agents as potential control of the beetle which is periodically important factor 
of oak decline in Europe. 
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Entomophaga maimaiga is an important entomopathogen of the forest pest 
Lymantria dispar (Lepidoptera: Lymantriidae; “gypsy moth”). The fungus 
originates from Japan, but has been successfully introduced for use in 
biological control in the USA and in Bulgaria.  

In 2002, the gypsy moth population in the Eastern part of Georgia in 
Dusheti district was increasing and the population reached maximum density 
in 2004 and 2005. Damage to trees occurred in an area of 10,000 ha in an 
altitude of 850 - 900 m above sea level.  

In May 2005, high mortality of gypsy moth larvae was observed in the field. 
To investigate the cause of the mortality, dead and living larvae were 
collected in the field, stored in the refrigerator and diagnosed using light 
microscopy in the laboratory. Resting spores, typical of entomophthoralean 
fungi, were found. To determine the species of this fungus, samples were 
analyzed with molecular methods for comparison with other 
entomophthoralean species. Preliminary results indicate that the pathogen is 
E. maimaiga. This would be the first record of this entomopathogenic fungus 
in Georgia as well as in this part of Eastern Europe. The possible origin of this 
pathogen in the Georgian gypsy moth population and possible pathways for 
the spread of this pathogen from the known distribution will be discussed.  
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Pine wilt disease (PWD) is one of the most serious pine tree diseases in 
Korea. Since PWD was first reported from Korea in 1988, it has spread 
throughout most of South Korea. In 2006, PWD was newly reported on 
Korean white pine (Pinus koraiensis) in the middle part of Korea and we found 
that a new insect vector, Monochamus saltuarius, was involved. To prevent 
spread of damage of PWD, the effects of temperature condition on the 
development of insect vectors that transmit the causal agent of PWD, 
Bursaphelenchus xylophilus is essential information. Logs of P. koraiensis in 
which larva of M. saltuarius entered in the field and overwintered were put into 
the incubator with the constant temperature conditions of 16, 20, 23, 25, 27, 
30, and 34℃. We recorded the sex and fresh weight of newly-emerged adults 
daily. The results from investigation on the developmental time taken by the 
larvae of M. saltuarius to emerge as adults showed that it was decreased from 
49.5 to 13.0 days according to increasing of temperature from 16 to 34℃. The 
relationship between the developmental rate and temperature was linear 
between 16 and 30℃. The lower developmental threshold was 10.8℃. The 
mean fresh weight of newly-emerged adults varied depending on the 
temperature. The fresh weight of male was heavier than that of female except 
in the case of 23 and 34℃. The results of investigation revealed that sex ratio 
according to temperature condition of the newly-emerged M. saltuarius adults, 
which were successful in their emergence, fell in the range of 0.49-0.89. It is 
believed that information of response to temperature of M. saltuarius will be 
very useful in developing phenological model to estimate emergence period of 
the adult and presuming geographical distribution range further in relation to 
pest management program of this species. 
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Rising temperatures are affecting forest pest insects but also their host plants 
and natural enemies. It is likely that different trophic levels are differently 
sensitive to changing temperatures and by studying temperature effects on 
interactions important for driving population dynamics we hope to understand 
the mechanisms and become able to predict the future performance of pest 
insects.The European pine sawfly (Neodiprion sertifer) is a notorious outbreak 
species in temperate forests. Heavy defoliation normally does not kill trees but 
may reduce the growth substantially. In our studies we explore how 
interactions between trophic levels are affected by local weather conditions 
and how this is reflected in larval performance and survival by using climatic 
gradients in field and lab experiments.  
 



 80 

Poster n°12 
 
 

Simulation models for forest pest populations: design and 
analysis  

 
Kovalev Anton 

 
ISCESR SB RAS (International Scientific Center for Organism Extreme States Research), 
Russian Academy of Science (Siberian Branch), Krasnoyarsk, Russia; sunhi@nm.ru. 
 
During phyllophagous insect population outbreaks hundreds thousands 
hectares of middle Siberia forests are destroyed. Dynamics of outbreaks does 
not allow distinguishing a single key reason causing the outbreak. For such 
complex ecological objects model simplification is usually accomplished 
through the decrease in number of model variables, though accuracy of such 
simple analytical models is often questionable. A contrasting approach to 
modeling communities is designing simulation models that have tens of 
variables and hundreds of parameters. However for description of interactions 
between all the system’s components which are included in a model we would 
need such an enormous amount of real-time field data that reliability of this 
model and its predictions come close to zero. As a result there is a problem of 
development of methods of community and ecosystem analysis that combines 
the simplicity of classic models and truth to nature that is typical for simulation 
models. We propose a method which we apply to the development and 
analysis of models for introduced pest populations in Siberian taiga, to 
evaluate the impact of environmental factors on insect outbreaks and to 
predict future outbreaks.  

We suggest an approach for designing insect population models using a 
set of prepared program blocks. We also developed population models for 
several Siberian taiga pests. The block-like structure of the model enabled us 
to 1) estimate its structural stability, 2) determine how the type of implemented 
population dynamics regimes depend on peculiarities of given species, and 3) 
test hypotheses about the nature of interactions with other species and effects 
of external factors on population dynamics. For simplified parametric analysis, 
an analytical metamodel with a small number of variables is introduced. In the 
suggested metamodel an outbreak is described as a second order phase 
transition, while the results of a simulated experiment are used as field data. 

 
 

This work is supported by RFBR grants (08-04-00217) 
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The spruce webworm (Cephalcia abietes, Hymenoptera, Pamphiliidae) 
caused in the 80s and 90s in the East Bavarian mountain ranges 
(Frankenwald, Fichtelgebirge, Bayerischer Wald) in some areas large 
defoliations of spruce. In 2006, an enhanced in 2009 new defoliations were 
observed in 3 forest districts in Bavaria (Bayerischer Wald). These new 
defoliations prompted an evaluation of existing standard monitoring 
procedures. 

The basic procedure is the winter census counts of larvae in forest ground. 
The aim of this study was to optimize this census. This investigation is based 
on large samplings in 9 old spruce stands with mean density range of 7 - 400 
larvae/m2. With counts lower than 19 (32) larvae in 4 samplings á 0.1 qm a 
density higher than 100 (150) larvae/m2 could be excluded with an error of 
10%. Implications of this census method are discussed.  
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Recently widely distributed pest in Georgia, such as Huphantria cunea cause 
a great damage to woodlands and resort areas. The aim of our research was 
to study the effectiveness of Steinernema carpocapsae and Steinernema sp. 
nematodes on Hyphantria cunea larvae under laboratory and field conditions. 
In laboratory stock S. carpocapsae and  Steinernema sp. were used 
separately as well as in a complex  (1:1) against  larvae (L3, L4 ) of H.cunea, 
under 21-23ºC and 85-92% RH. All treatment was replicated in 3 times. In 
each trial cuvettes of 30x20 cm volume were used. Leaves of Platan tree 
were placed in the cuvette with 50 specimens of   larvae per replicate and 
treated with 5ml nematode suspension (700 IJ/ml/water). 

Infected larvae were observed    by using stereomicroscope (8-16-32- 56x). 
Larvae mortality was calculated after 7 day treatment. The mortality rate of 
insect larvae were accordingly 92, 5 %, 86, 7 % and 95, 5 % (Abbott, 1925).  
In the semi -field experiments were conducted in August of 2009 in 
Samtredia- West Georgia. Four Platan trees intensively inhabited by H. cunea 
larvae were selected for the trial.  The number of   pests  specimens on  1 m  
branch  of the each experimental plant  was - 75,5±5 (1) ; 474,5±18 (2); 
102,6±7(3) and  258,1± 15(4).  

About 20 liter S. carpocapsae and Steinernema sp. nematode suspension 
in ratio 1:1 was used in complex, doses 1000 IJ/ml/water, under 28º C and 
90% RH. The revision of the treated plants and calculation of the killed pests 
were carried out 8 days after sprinkling.  It is established that the mortality of 
pests was -78, 6 % (1); 70, 8% (2) 57,6  % (3)  and 72,4 % (4), so the death-
rate of pests was on average -70, 2%. 

Based on the obtained results death - rate of pests was achieved 70.2% in 
spite of a single sprinkling. However, with our opinion in case of being more 
prolonged contact of nematodes with H. cunea larvae, it could be possible to 
increase the steinernema nematodes efficiency.  
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Outbreaks of insects in temporary population fluctuation types dominate the 
forest protection of large regions in Scotch pine forests of Germany. One of 
the most important species is the nun moth (Lymantria monacha L.). In forests 
with danger of outbreaks it is necessary to realize continuous methods of 
monitoring and control in this insect. This poster presents a new method of 
monitoring to decrease the efforts using a mathematical model. The total 
number of males captured in traps depends on the maximum of captured 
males. It is possible to calculate the total number of males we have to await 
using only the number of males of a single day with the maximum. The 
method allows the finish of trapping more or less in time of the half 
observation period. 
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Pheromonal lures used for mass-trapping and monitoring programmes of bark 
beetle infestations, kairomonally attract natural enemies of these insects. 
Traditional trap designs and trapping procedures usually result in abundant 
non-targeted predator by-catch, which are kept a minimum one-week inter-
sampling period at the trapping containers. This period usually results on an 
unsustainable predator death-rate and/or mutilation. Thanasimus formicarius 
L. (Col.: Cleridae) and Temnoscheila coerulea Olivier (Col.: Trogossitidae), 
are two of the main predators of the six-toothed pine bark beetle, Ips 
sexdentatus Boern. (Col.: Scolytinae), a well known forest pest in Southern 
Europe, that are by-caught at pheromone traps. Different modifications of 
Lindgren multi-funnel traps were assayed during the first half of the flight 
period in three years, and a model carrying an “enemy-filtering” mesh was 
further selected and implemented at a local scale. During the summer of 2009, 
two new modifications providing means for escaping from the filtering mesh 
were further tested. One of them consisted of a selection grid that aimed at 
the ejection of those insects bigger than 6 mm in width or length. The second 
provided the filtering mesh with escape windows, from where insects could 
leave the trap. Results pointed out that although both treatments improved 
Lindgren trap performance, the design providing escape windows significantly 
increased the specificity by which I. sexdentatus was caught above any other 
tested treatment. A meta-analytical comparison was also carried, comparing 
the effect sizes of the different designs that were tested before, and again, the 
same design was shown to provide the least damaging trap for these natural 
enemies. Thus, a simple modification of the lowest funnel of Lindgren trap 
would reduce the by-catch of these beneficial insects and hence improving 
the efficiency of trapping programs. 
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Interactions between pests and entomopathogenic microorganisms have 
been studied in the Laboratory of Experimental Entomology, as the result 
theoretical basis for effective biological control strategy was obtained. Natural 
gut microflora of insects reflect the health of their host. The microbial 
composition depends on different biotic and abiotic factors whose changes 
can cause development of pathogenic microorganisms and also affect its 
susceptibility of entomopathogenic microorganims (Broderick N. A et al., 
2009). 

The aim of the study was to extend the knowledge of (natural) gut 
microlfora of significant forest pests and to clarify changes in qualitative 
composition of gut bacterioflora depending on abiotic stress factors. As model 
organisms pine looper (Bupalus piniarius) and gypsy moth (Lymantria dispar) 
were used. Insects were collected from natural habitats in different regions of 
Latvia. After collecting living insects were placed in sterile isolators for 
observations. Pest natural gut microflora was isolated and present pathogens 
were identified. Abiotic stress factors (extreme temperature changes, food 
treatment with 0.1%, 0.5% CuSO4 and 1% boric acid) were used for 
observation of qualitative changes of larval midgut microflora composition. 
Contents of living insects intestine were homogenized and spread on artificial 
mediums. Morphologically different bacteria were isolated and classified by 
microscopy and chemical reactions. 

Comosition of midgut microflora extremely varied between both species. 
The results showed that the bacterial diversity of L. dispar midgut is relatively 
simple - it consited of six different bacteria species. B. piniarius midgut 
contained 16 different bacteria species. Stress-factors caused detectable 
changes in diversity of bacterioflora of insects and also caused changes in 
abudance of certain bacteria species. 
 
This research has been financially supported by the Latvian Council of 
Sciences and European Social Fund (ESF). 
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Researches on entomopathogenic viruses of forest pests have been carried 
out in the Institute of Biology since 1965. Some investigations were done in 
cooperation with Latvian State Forest Research Institute "Silava". The aim of 
studies was to extend the knowledge on insect viruses and to clarify their role 
in regulation of pest populations.  

Observations of natural epizootics of forest pests have been done 
regularly in different regions of Latvia. Dead, symptomatic infected and 
asymptomatic living insects were collected from natural habitats applying 
standard methods. Living insects were reared in the laboratory under optimal 
conditions provided with fresh natural food or on semi-synthetic media.  

Nucleopolyhedroviruses (NPVs) were isolated from 15 forest pest species. 
Granuloviruses were isolated from Bupalus piniarius. Cypoviruses were 
isolated from Operopthera brumata, Acantholyda posticalis and Gilpinia 
pallida. High virulent strain of Neodiprion sertifer was obtained from wild 
isolates using passages through pests under stress conditions in laboratory. 
On the basis of experimental strain of Neodiprion sertifer NPV a viral 
insecticide – „VIRIN - Diprion” was registered. Methods of producing virus 
preparations in dry and liquid preparative forms were elaborated. Field 
experiments suggest that Nese NPV preparation caused high pest’s mortality 
rate in 10 days. Our investigations showed that Nese NPV was accumulated 
and persisted in litter and soil during epizootic. Viral infection of young larvae 
was observed, that were feeding on needles sprayed with suspensions, rinsed 
out from soil samples collected in region of epizootics.  

Different stress factors were used for activation of latent or persistent virus 
infection in pests G. pallida, A. posticalis, Diprion pini, B. piniarius, O. 
brumata, Lymantria monacha, Dendrolimus pini and Panolis flammea. This 
research has been financially supported by the Latvian Council of Sciences 
and Foundation of Forest Development.  
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Since 2004 in the forests of Brandenburg the affected area and the population 
density of oak processionary moth have grown dramatically. Insecticide 
applications have taken place since 2004 with increasing extent. In addition to 
the threat to human health posed by the caterpillars, their importance as 
forest pest has attained a new dimension. In the last two winters ascertained 
egg numbers locally reached quantities more then ten times over the critical 
level which would lead to total defoliation. 

Since summer 2008 the monitoring of oak processionary moth in 
Brandenburg follows a standardized procedure: The first step is the mapping 
of feeding damages and evidence during summer, the second step is the 
determination of egg density and vitality during winter. Tests for using 
pheromone traps are carried out since 2008 in cooperation with colleagues 
from Bavaria. In threatened stands the preferred insecticide is Dipel ES with 
the active ingredient Bacillus thuringiensis.  

The observation of egg larvae hatching every year showed an 
uninfluenced vitality of eggs. Egg parasitoides are absent until now. One the 
over hand, in the areas that have been infested over 3 years many opponents 
were observed near the cocoons in summer, especially the parasitic wasp 
Pimpla instigator and tachinid larva flies. 

After strong feeding damages shooting disturbances were noticed. Further 
investigations should contribute answers to the following research topics: the 
ability of the oaks to regenerate after defoliation, the development of the 
vitality of the oak stands considering secondary pests and the influence of 
opponents on moth populations. 
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Outbreaks of insects in temporary population fluctuation types dominate the 
forest protection of large regions in Scotch pine forests of Germany. The most 
important species of defoliators are pine-tree lappet moth (Dendrolimus pini), 
common pine looper (Bupalus piniarius), pine beauty moth (Panolis flammea), 
nun moth (Lymantria monacha) and different sawflies (Diprionidae) as well as 
different beetles of families Scolytidae and Buprestidae. It is the target of the 
“Phönix”-demonstration and research project to transform a region of more 
than 1,000 hectares Scotch pine forest under special consideration of forest 
protection. Therefore there are installed different kinds of structures like forest 
edges, brushwood piles, gap loggings, plantings of broad-leaved trees, mixed 
stand with birches, dead woods etc. all to distribute the forest protection risks 
and to promote the natural regulation of potential dangerous insects. In 
addition the project includes the research of relationships between structures 
and insects as well as the development of new methods in monitoring and 
control. 
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Kairomonal attraction to bark-beetle aggregation pheromones is a well known 
response for a number of their insect predators. Natural enemies, such as 
Thanasimus formicarius L. (Col.: Cleridae) and Temnoscheila coerulea Olivier 
(Col.: Trogossitidae) are regularly captured on mass trapping and monitoring 
programs aiming at the control of Ips sexdentatus Boern. (Col.: Scolytinae). 
Even if the life history and the effect on bark beetle populations is known to 
some extent, fundamental knowledge on their dispersion capabilities are still 
lacking. With the aim of understanding the patterns of dispersal and 
movement within forest stands of bark beetles predators, a field experiment 
was carried during late spring of 2009. A total of 779 T. formicarius and 596 T. 
coerulea were released from the centre of an experimental set up consisting 
of 28 traps established along 4 concentric rings at 50, 100, 250 and 500m of 
distance to the release point with a balanced number of traps in each of them. 
Recapture rates were similar, 13.6 and 11.8% for the clerid and trogossitid 
respectively, but dispersal patterns seemed to differ considerably. Preliminary 
analyses indicate that T. formicarius preferably settles close to the release 
point, as over 60% of recaptured individuals were caught between first two 
rings. On the other hand, over 50% of T. coerulea individuals caught at the 
study, were recovered on the outer rings, pointing out an initial higher capacity 
for dispersal. Although analysis have not been completed, an underlying 
direct conclusion is that T. coerulea might double the trapping attraction 
radius of I. sexdentatus as shown by other researchers, whereas T. 
formicarius follows a similar trend to that of the scolytid. Thus, the range of the 
impact of traps deployed on monitoring and mass-trapping programs in the 
case of these insects should be reconsidered. 
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Two microsporidian species, Nosema lymantriae and Vairimorpha disparis 
were released in naïve gypsy moth populations in Bulgaria and the USA, and 
the fungal pathogen Entomophaga maimaiga was released in Bulgaria. Both 
microsporidian species were originally isolated from gypsy moth populations 
in Bulgaria; E. maimaiga, already producing successful epizootics in the U.S., 
was traced to an origin in Japan. The microsporidia were released in Spring 
2008 into two low density gypsy moth populations in Bulgaria and two rising 
populations in northern Illinois, USA, and the release sites were monitored in 
2008 and 2009. In 2008, N. lymantriae and V. disparis were recovered from 
hosts in both sites in Bulgaria several weeks after release; only N. lymantriae 
was recovered in 2009. No infected larvae were recovered in Illinois sites in 
2008 post-release, or in 2009. In Illinois, epizootics of E. maimaiga, occurred 
in the gypsy moth study sites in both years; it is not known if E. maimaiga 
competes with microsporidia in host populations. The microsporidia were 
released again in the same sites in the U.S. and Bulgaria in 2010. E. 
maimaiga was inoculatively introduced as a classical biological control agent 
into six different gypsy moth populations in Bulgaria during the period 1996-
2009. Monitoring studies showed that the fungus successfully established in 
nine sites by 2009, several at some distance from a release site, and one 
infected larvae was recovered in a microsporidia release site in 2010. The 
presence of a new biological control agent, E. maimaiga, in Bulgaria has the 
potential to reduce the use of pesticides for gypsy moth control, while 
establishment of microsporidia in North American gypsy moth populations 
would add to the natural enemy complex where gypsy moth is an introduced 
pest. 
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In the northern part of boundary of the Gypsy moth (Lymantria dispar L.) 
population (south of Sverdlovsk region) occur naturally less outbreaks than 
south regions. In fact during 60 years have been three outbreaks officially 
(1958-1968, 1985-1987 and 2005-2010) and last year’s outbreak still present. 
During the period of outbreaks (1958-1969 and 2005-2010) in several years 
(1960-162 and 2006-2008) were fall of temperature during the larva’s feeding 
periods (average temperature during the 2-3 weeks was down to 10-12oC). 
After these years intensity of outbreaks has dramatically increased.  

The research investigation shows that the larvae in this case have 
increasing needs in exogenous activators of membrane lipid peroxidation 
(MLP) in nutrition. The food value for the larva in the same population, but in 
different adaptivity degree to the low temperature was specified not the 
proteins and carbohydrates ratio, not antifidant substances, but to the 
changes pro and antioxidant ratio in the forage. The larvae (1-3 instars) have 
highly needs in MLP exogenous activators in forage. Considerably the 
diapause duration is decreased. The larvae with the different degree of 
orientation of the endo/exogenous regulators of MLP processes operating 
different mechanisms for its regulation in response to thermal stress were 
established. These mechanisms can be regulated by presence and degree of 
exogenous MLP activators in the forage.  

The pheromone traps shows that in northern regions (males were cached 
up in 100 km northward from the typical habitat of this species), this species 
has occur in the rose trees where needs high consist of iron (exogenous 
activator of MLP) in the soil.  

These facts opening wide perspectives to study of adaptive processes in 
relation with the temperature condition in the different parts of insect species 
habitat and possibilities to their infestation, subject to adaptive characteristics.  
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The gypsy moth, Lymantria dispar (Lymantriidae) is a significant defoliator of 
broadleaved trees. In Austria, populations reach outbreak levels about every 
ten years, but collapse within the next year or two. A wide range of natural 
enemies counteracts the high reproductive rates of the insect. Over a number 
of consecutive years, we monitored the parasitoid complex of L. dispar larvae 
during all phases of gradation in a mixed deciduous oak-hornbeam forest in 
eastern Austria. In general, parasitism was higher in retrogradation than 
during culmination and highest during latency.  

The gregarious braconid wasp Glyptapanteles liparidis was the dominant 
parasitoid species under non-outbreak conditions. When gypsy moth 
population densities were artificially augmented during latency, the wasp 
caused over 50% mortality in the developing larvae. Adult wasps are poor 
fliers and feed on nectar or pollen; thus, flowering plants must be available in 
the understory. Energy rich diet increases significantly both longevity and 
fecundity of the synovigenic parasitoid. 

While L. dispar is univoltine and suitable larvae for parasitism by G. 
liparidis are present from late spring to early summer, the parasitoid is 
multivoltine and requires alternate hosts, particularly for overwintering. 
Therefore, the effectiveness of G. liparidis in gypsy moth control is limited by 
the local availability of alternate hosts together with their respective food 
plants. Other lymantriids like Leucoma salicis, Ocneria detrita or Pentophera 
morio and the lasiocampid Macrothylacia rubi may act as alternate hosts both 
for bridging the period after gypsy moth pupation within the season as well as 
overwintering hosts. Species like Lasiocampa quercus, Euproctis similis, and 
Euproctis chrysorrhoea can support overwintering, but then additional hosts 
are necessary during late summer (e.g. young instars of Orgyia antiqua, 
Calliteara pudibunda). Field data on the relevance of alternate hosts, 
however, are still missing. 

To a large extent, the efficacy of natural enemies such as G. liparidis 
depends upon the degree of permanence, stability, and general favorable 
environmental conditions of the habitat. 
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Fixed outbreak is characterized by the fact that a lifetime of a metastable state 
with a high population density can be quite large (up to decades) (Isaev et all, 
2001, 2010). As a typical example of an insect that demonstrates a fixed type 
of outbreak the Phyllonorycter populifoliella Tr. moth was examined (it’s one 
of the major pests of poplars).  

Simulation model of poplar moth was created using a software package for 
modeling the population dynamics of forest insects (Kovalev, Tarasova, 2002; 
Tarasova et al, 2004). The choice of factors affecting population of poplar 
moth at different stages of seasonal development was carried out on the basis 
of data on biology and ecology of poplar moth.  

Main model scenarios of population dynamics of species were considered: 
a scenario with low parasites’ pressure and small antibiosis of host plants, a 
scenario with moderate parasites’ pressure and moderate antibiosis, and a 
scenario with a strong pressure of parasites and intense antibiosis.  

Results of computer experiments have shown that poplar moth is 
characterized by a narrow phase portrait with two stable states.  

With a weak parasites’ pressure and unexpressed antibiosis reaction of 
leaves a population exists in a state of an outbreak - with a high population 
density and small variation of reproduction coefficient (from 0.8 up to 1.3). 
Outbreak state in such a population can be maintained for a long time.  

Increase in parasites pressure leads to a significant decrease in the 
average density of the poplar moth population and an increase of variation of 
the reproduction coefficient. In this case, the population shifts to a state with 
low density, which is also maintained for a long time.  

Computer experiments show that the density of poplar moth population 
significantly decreases with increasing impact on parasites. In particular, 
reduction of density of parasites’ population results in cleaning the parks from 
fallen poplar leaves. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 94 

Poster n°26 
 
 

Single-tree mixtures and their effects on spatial distribution of 
ground beetles – a research study on elasticity of 

monocultures 
 

Alexandra Wehnert1, Michael Müller1, Sven Wagner1 & Bernd Lehmann2 
 
1Institute of Silviculture and Forest Protection, Tharandt, Germany; 
2Landeskompetenzzentrum Forst Eberswalde, Eberswalde, Germany 
alexandra.wehnert@forst.tu-dresden.de   
 
The main objectives of the research study in monocultures of Pinus sylvestris 
L. were located in the southern part of Brandenburg to (1) describe the spatial 
distribution of ground beetles as a result of single admixed Oak trees 
(Quercus petraea (Matt.) Liebl.). Additionally (2) the ground surface and 
vegetation was estimated. Measurements of (3) spatial resistance were done 
to explain the connection between ground surface conditions and 
characteristics of ground beetles. The 79 years old Scots pine stand was 
directly influenced by two single oaks (about 200 years old). A number of 56 
pitfall-traps were established radiating on eight cardinal points around the two 
oak trees. Trunk, half radius of the projected crown edge, projected crown 
edge, 10 m and 30 m from the projected crown edge of the single trees were 
chosen as distances. Carabus coriaceus and Carabus violaceus were the 
most frequent species with opposite spatial distributions. Carabus coriaceus 
showed a higher density in the direct sphere of influence of the oaks. The 
influences of Sessile oak and Scots pine could be proved by heterogeneity of 
surface and vegetation structures. Highest ground vegetation diversity was 
found in the overlapping zones between oak and pine trees. The potential of 
ground beetles to disperse into Scots pine forests depends on running speed, 
which was significantly influenced by ground surface and vegetation (e.g. 
stem density). As main result of the study it has been shown that the spatial 
presence of Carabids and ground vegetation can be regulated by admixtures 
of broadleaved tree species. Furthermore the effect of single oak trees 
increased the diversity of Carabid species. This kind of favourable conditions 
should be established by silvicultural management. 
 
 
 


