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INTRODUCTION

Wood ants play an important role in temperate and boreal forest ecosystems. Because of constructing and foraging activities, they influence especially nutrient flows (Frouz and Jílková 2008). In our study we want to focus on not yet studied processes and mechanisms that are influenced by wood ants, such as production and consumption of greenhouse gases (CO2 and CH4), nitrogen turnover in nest material, and a role of mycorrhiza and nest material properties in tree growth.
PROJECT 1. GREENHOUSE GASES IN WOOD ANT NESTS
Introduction

Wood ant nests are thanks to high porosity, low moisture and stable temperature suitable for enhanced CH4 oxidation (Whalen and Reeburgh 1996). However, almost no information about this process in ant nests is available. Nevertheless, wood ant nests are known as hotspots of CO2 that originates mainly from ant and microbial respiration (Domisch et al. 2006). Temperature in wood ant nests is stable from spring to autumn (Frouz and Finer 2007) and is independent of a geographic location. A possible mechanism that could maintain a stable temperature is metabolic heat production by ants and microorganisms. Aim of this project is to assess an annual budget of greenhouse gases in wood ant nests as well as a role of ants and microorganisms in temperature maintenance.
Material and Methods

To assess an annual budget of greenhouse gases, gas chambers were inserted into wood ant nests and to the forest floor in their surroundings. Every month from July to December, gas samples were taken 0, 20 and 40 min after the chambers were closed. Concentrations of CO2 and CH4 were determined by gas chromatography (GC).

To assess a potential of ants and microorganisms to maintain stable temperature in ant nests, samples of ants and nest material were taken from the centre of nests in 700 and 1000 m a.s.l. every two months (from July to November). Ants and nest materials were then incubated in a laboratory and CO2 production was measured by GC.

Results and Conclusion
We do not yet have data from the whole year, thus we can not assess an annual budget of both greenhouse gases. However, we can conclude that CH4 consumption in ant nests is not as high as expected. CH4 concentration did not decrease in summer in comparison to faster decrease in the forest floor, nevertheless, in autumn there was found a little decrease. We expect a much higher decrease in winter because temperatures in ant nests are even then maintained above 0°C. CO2 production was highest in summer and higher in ant nests than in the forest floor. Respiration of ants from 1000 m was higher in comparison to ants from 700 m a.s.l., ants respired more in summer. Respiration of nest material was higher in autumn. These results suggest that ants may play a role in temperature maintenance in summer whereas nest material in autumn.
PROJECT 2. NITROGEN TURNOVER IN WOOD ANT NEST MATERIAL
Introduction
One of the nutrients that are found in high concentrations in ant nests is nitrogen, however, its turnover in nest material has not yet been completely explained. A mechanism that may be crucial here are predator-prey interactions between protists and bacteria (Bonkowski et al. 2000).
Material and Methods
Sterile ant nest or forest floor materials were inoculated by bacteria (B) or by bacteria and protists (BP) and incubated in microcosms for three weeks. Every week, microcosms were watered and leaching water was sampled and analyzed for ammonia concentrations. Moreover, additional microbial characteristics were determined in the materials, such as microbial respiration and biomass.
Results and Conclusion
Lower ammonia leaching and also increased respiration were found in BP treatment, which can be explained by higher microbial biomass. However, the type of material did not play a role in ammonia leaching, suggesting that available carbon most probably originating from honeydew collected by ants supported fixation of ammonium in the bacterial biomass in the ant nest material. In conclusion, protists seem to play a crucial role in retaining ammonia in the carbon-rich ant nest material. They do so by increasing microbial biomass and activity, which then prevents ammonia from leaching.
PROJECT 3. ROLE OF MYCORRHIZA AND NEST MATERIAL IN TREE GROWTH
Introduction
Mycorrhiza is used by tree roots to gain more nutrients from the soil substrate (Smith and Read 2008). However, higher concentrations of nutrients and lower moisture found in ant nests (Frouz and Jílková 2008) could decrease mycorrhizal colonization of tree roots growing into ant nests. There also might be a possibility that nutrient-rich ant nest material and mycorrhiza alternate in tree nutrition.
Material and Methods

Materials from the centre and rim of ant nests as well as from the forest floor were sampled and pooled in incubation flasks where sterile spruce seedlings were planted. After nine months of incubation in a climabox, seedlings were harvested and dried and morphotypes of ectomycorrhizal fungi on roots were determined. Additional material characteristics, such as nutrient concentrations and ergosterol content were also measured.
Results and Conclusion
Spruce seedling biomass was highest in material from the centre of ant nests, followed by almost twice as low biomass in rim and lowest biomass in control material. Ergosterol, C, N, and P concentrations were highest in material from the centre of ant nests, however, colonization by ectomycorrhizal fungi was highest on roots from the rim material, suggesting that the centre of ant nests is not favourable enough for mycorrhizal fungi colonization. Nutrient-rich nest material and mycorrhizal fungi may thus alternate in tree nutrition.
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