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S12: Forest entomology III. Room Brussels Forest management and pest dynamics

Highly productive plantations in Southern Europe are characterized by intensive sylviculture and the introduction of fast growing trees to increase productivity. Sylvicultural practises are common tools to improve yield but also stand condition and tree vigour. We tested how thinning affects the population dynamics of the two major pests in the area, bark beetles borers and the defoliator Processionary moth. The study was carried out within 4 thinned and 4 unthinned plots of the native species (Pinus pinaster Ait.) and 3 thinned and 3 unthinned plots of an introduced pine (Pinus radiata D.Don), located in sites with similar characteristics. Bark beetles showed a strong preference for the native species. Both abundance and diversity were much higher in stands of P. pinaster, both as measured by funnel trap captures and by study of trees under attack. There was no effect of thinning on the abundance and diversity of the population flying within plots, but there was a strong effect of thinning on the number of trees under attack located mainly in unthinned plots. Thinning treatments did not have an effect on the abundance or diversity of natural enemies, but again the native stands showed a significantly greater abundance of natural enemies and almost twice more species. The native stands were better defended against bark beetles with higher constitutive resin, but there was no effect of thinning on resin flow. Finally the native species seems to be also a more suitable tree for bark beetles than the exotic and the thinning treatments had a positive effect on the nutritional quality of phloem. Larvae of the Processionary moth weigh more and survive better when feeding on P. radiata, but there was no effect of thinning. N contents were higher in P. radiata needles, independently of the treatment. In summary, borers and defoliators seem to have different preferences, but native stands seem generally better defended against native pests. In addition bark beetle populations within stands of native trees are subject to stronger controls by natural enemies.

Life table studies have been an essential tool for the comprehension of insect population dynamics. However, they are methodologically biased by a primary focus on mortality factors, especially natural enemies. Thus, life table studies may relegate important mortality sources to the "unknown" or "residual" mortality categories. To overcome this limitation life tables may be complemented by combining them with other approaches. The aim of this study is to provide insights into browntail moth Euproctis chrysorrhoea L. (Lepidoptera: Lymantriidae) local outbreaks by combining life table data and statistical modelling. First, we have compared E. chrysorrhoea population density, mortality dynamics, net reproductive rate and reproductive potential in two different Mediterranean habitats (i.e. coastal and inland). Second, by means of generalized additive modelling (GAM models), we have investigated the relationship of reproductive potential as well as residual mortality in the life tables with several variables likely to influence E. chrysorrhoea population dynamics. Our results suggest that local outbreaks are more likely in coastal habitats where higher mortality was compensated by higher reproductive potential. GAMs revealed that residual mortality increased with E. chrysorrhoea population density non-linearly, and that realized fecundity was negatively and linearly related to extremely hot temperatures. Results may be useful for forecasting E. chrysorrhoea local outbreaks.

Diversity of Pemphigus galls on the Lombardy black poplar (Populus nigra 'Italica') Katalin Tuba, Ferenc Lakatos

University of West-Hungary, Institute of Silviculture and Forest Protection, 9401 Sopron, PoB. 132., Hungary, tubak@emk.nyme.hu Populus nigra 'Italica' trees have been planted under different environmental conditions. Their genetic uniformity represents a unique opportunity to study the local effects on a particular genotype. Most of the Pemphigus species are associated with black poplar (Populus nigra), causing various types of galls. In our study we have examined the diversity, the frequency and the life-strategy of Pemphigus species living on Populus nigra 'Italica' trees in north-western part of Hungary. We investigated the effect of the local environmental conditions (biogeographical species pools, site conditions, surrounding vegetation) on the diversity of Pemphigus species under three different conditions: urban, village and rural environment. Altogether eight Pemphigus species were recorded. The dominant species was P. spyrothecae; however the frequency varied strongly among the sites. The less frequent species was P. borealis. These gall makers showed higher species diversity in the village sites than the urban and rural sites. Pemphigus species have different life strategies which can help to adapt to the various conditions. Based on the life-strategy eight species were classified into four groups. These groups were compared on the different survey sites.

Invading pine processionary moths benefit from escape from natural enemies Charles-Edouard Imbert, Alain Roques INRA, UR 633 Zoologie Forestière, F-45075 Orléans, France Under temperate latitudes, low temperature is usually a key factor constraining the distribution of insects species through minimal thresholds required for survival and development. Thus, range shift is one of the striking observed effects of global warming on a number of cold sensitive species. However, the consequences of such range shifts on interspecific interactions, especially with natural enemies, are largely unexplored. The winter-developing pine processionary moth, Thaumetopoea pityocampa (Lepidoptera, Notodontidae), occurs around the Mediterranean Basin and expanded considerably its range distribution towards higher latitudes and altitudes over the last two decades. This range expansion is clearly associated with better winter survival and enhanced feeding activity related to climate warming. We tested whether the egg parasitoids actually tracked the expanding host populations. Egg parasitism rates and structure of egg batches were surveyed along three transects from the moth endemic area to the front area in several regions of France. Observations were made on a total of 71757 eggs from 426 egg batches. Parasitism rates and structure of egg batches significantly differed along the expansion transects. Total parasitism decreased from the endemic area to the front area whilst the mean number of eggs per batch increased. The degree of polyphagy also influenced the species-specific response of egg parasitoids. These results suggest that expanding populations may escape from natural enemies for a given period at least. With a lower parasitism rate combined to more eggs laid, the colony size might be greater and could provide higher winter survival enhancing the expansion speed.

Increasing defoliator pressure on the Hungarian Forests Gy. Csóka, A. Hirka, A. Koltay, L.G. Janik, L. Szőcs

Department of Forest Protection, Hungarian Forest Research Institute

The analysis of the Hungarian meteorological data shows increasing frequency and severity of droughts in Hungary during the last 50 years. In the same time both the total insect damage and the insect defoliation recorded in the Hungarian forests also show increasing trend. The last outbreak of Lymantria dispar peaked in 2004 with 212,000 ha are damaged. This damage area is more than 6-fold larger than the earlier maximum recorded in 1994. On top of the severely increased damage area its damage also expanded vertically causing considerable damage in montane beech stands. Yearly damage area of both Euproctis chrysorrhoea and Thaumetopoea show steadily increasing trends in the last decades. On top of these "classic" species of defoliators (earlier not known as pest) are emerging year by year. Reasons and consequences of these trends are discussed in the presentation.

Studies on tolerance resistance mechanism of poplar clones and willow species against the willow and poplar lace-bug, Monosteira unicostata (Mulsant & Rey) (Hemiptera: Tingidae), under natural conditions Ali Ahadiyat 1 , Seyed Ebrahim Sadeghi 2 , Hadi Ostovan 3 , Saeid Moharramipour Willow and poplar lace-bug, Monosteira unicostata, is considered as an important pest of willow and poplar species and clones in Iran. The pest feeds on leaves by sap sucking and damages the chlorophyll leading to their yellowing and finally dropping after heavy infestation. During the Spring 2008, tolerance mechanisms of five poplar clones, including Populus alba 44.9, P. deltoides missouriensis, P. euramericana grandis, P. e. marilandica and P. nigra 56.53, and four willow species, including Salix acmophylla, S. alba, S. elbursensis and S. fragilis, were evaluated under natural conditions. Four young branches with 50 cm length, each with 4-5 similar leaves, were chosen from each poplar clone and willow species, as replications. After releasing 10 pairs of male and female bugs in each replication, the branch was completely surrounded by net cloth. One young branch with similar characters was also chosen in each clone or species as control. All infested and control stems were taken and moved to the laboratory and leaf yellowing surfaces were measured using Leaf Area Meter. Thereafter, leaf Functional Loss Potential (FLP) was computed and the data was statistically analyzed in which significant differences (P<0.05) were observed between the genera Populus and Salix based on FLP. So, willow had less tolerability than poplar trees and was more susceptible. Among the willow species, S. alba and S. acmophylla had the maximum FLP and were considered as susceptible species, respectively, and S. elbursensis had more tolerability than other willow species. Among the poplar clones, P. a. 44.9 and P. d. missouriensis had maximum and minimum FLP and were considered as the most susceptible and most resistant clones, respectively. S13: Aquatic insects III.
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Diel and seasonal dispersal of aquatic Coleoptera and Heteroptera species -Are the diel dispersal patterns species-or environment-dependent? Zoltán Csabai 1 , Pál Boda 2 , Ildikó Szivák 1 , Zoltán Kálmán 1 1 University of Pécs, Department of General and Applied Ecology, Ifjúság útja 6., H-7624 Pécs, Hungary 2 Trans-Tisza Region Environmental, Nature Protection and Water Inspectorate, Hatvan utca 16., H-4025 Debrecen, Hungary

Both the daily and the seasonal dispersal dynamics of aquatic Coleoptera and Heteroptera species were studied in 2005 under various environmental circumstances by monitoring number of species and number of individuals of insects attracted to highly and horizontally polarizing shiny black plastic sheets laid on the ground. During our weekly samplings insects landed on three 9×3 meter sized test surfaces were collected continuously by manual sampling and using insect aspirators. Samples were separated hourly and the environmental variables (e.g. wind speed, air temperature, air pressure, relative air humidity, light intensity and indirectly polarotactic detectability of water surfaces), possibly affecting the dispersal, were continuously registered. During the sampling periods (30 days, 24 hours every day) more than 45000 individuals were captured, belonging to 86 (69+17) aquatic Coleoptera and Heteroptera taxa. Species and/or species groups could be characterized by different diel and seasonal dispersal activity patterns. We observed at least 3 seasonal and 4 diel basic types and several remarkably different subtypes of flight activity. Our results suggest that diel flight activity patterns are not species-dependent, diel patterns could be changed between seasons: one and the same species shows extreme and statistically significant differences in diel flight pattern among spring, summer or autumn periods because of different environmental circumstances.

Dispersal in aquatic beetles -effects of environmental variability and species and individual traits Jan Klečka¹, David Boukal² 

¹

  Department of Ecosystem Biology, Faculty of Science, University of South Bohemia, České Budějovice, Czech Republic ² Department of Theoretical Ecology, Biology Centre of the Academy of Sciences of the Czech Republic, Institute of Entomology, České Budějovice, Czech Republic We studied the flight activity of aquatic beetles in a semipermanent wetland using a light trap in 2002-2006. Our goal was to measure the effects of environmental conditions (temperature, weather conditions and water level fluctuations), sex, maturity and body size on the flight activity of aquatic beetles. Flight activity (individuals per night) was highest in summer and major peaks coincided with periods of rapid desiccation of the wetland. No flight occurred when the temperature