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At the beginning of Session #2, the three coordinators RM, ARK and GW gave an introductory statement on how the rationale of this session (“Indications & Mechanisms of Stress Response in Forest Trees & Ecosystems to Climate Change & Air Pollution” – CC & AP, respectively) and responsible research unit 7.01.02 relates to the overall theme of the IUFRO 7.01 conference entitled “Vegetation response to climate change and air pollution – unifying evidence and research across northern and southern hemisphere”. Such a consideration was compelling, as for the first time WP 7.01 had scheduled their conference for the southern hemisphere, exemplifying Brazil with its (sub-)tropical climate, and as 7.01.02 was the organizing and hosting unit. Since the prominent aim of 7.01.02 is the identification and mechanistic understanding of tree and forest level response to CC and associated AP, from now on the scope is suggested to be widened in exploring consistencies versus contrasts that may prevail across hemispheres. The apparent open questions to be raised are about extents to which woody-plant responses to CC and AP are generic, and conclusions transferable between hemispheres. Which is, in such respects, the ecological significance of the high species diversity encountered in the southern hemisphere ? To which extent are research needs similar and networking capacities available for trans-hemispheric collaboration ? 
Such questions were exemplified through highlighting scenarios of the most important drivers of CC and associated AP. Nitrogen (N) deposition exerts a highly adverse pressure at present on northern forest ecosystems. Will the currently increasing deposition in the southern hemisphere eventually reach the extents of ecosystem perturbance known from the North ? To which extents will the increasing N availability alter N cycling throughout the trophic levels in the forest and shrubland systems of the South (namely Atlantic forest and Cerrado in Brazil)? Will productivity be stimulated in the South at the price of declining functional biodiversity, increased radiative forcing (through denitrification with enhanced NO and N2O release) and nitrate contamination of groundwater upon N over-saturation of ecosystems as known from the North ? Land-use change in Brazil accounts for 75 % of the anthropogenic CO2 release while industrialisation will continue to proceed. Conversely,  upon land-use change more than about 75 % of the entire N2O and CH4 release each, being highly climate-effective, originates from agricultural activity. Are such scenarios representative for the southern hemisphere as a whole ? Striking is the global consistency between “hot spots” of enhanced tropospheric ozone (O3) regimes, counteracting the carbon sink strength of vegetation, and regions of excessive forest burning related to land-use change, with the release of crucial O3 precursors. A striking factor of CC is drought in relation to which the question is unanswered in semi-arid regions across the entire subtropics, as to whether water shortage may overcompensate for the stimulating effect of warming on soil respiration, having crucial consequences for carbon storage. 
A book volume published by the end of 2013 was introduced as an outcome from the European COST Action FP0903 “MAFor” (Climate Change and Forest Mitigation and Adaptation in a Polluted Environment; http://cost-fp0903.ipp.cnr.it/) that comprehends the state of knowledge on forests under CC and AP impact under a global perspective, also highlighting the (sub-)tropical zonobiome of the southern hemisphere (Matyssek R, Clarke N, Cudlin P, Mikkelsen TN, Tuovinen J-P, Wieser G, Paoletti E, eds., 2013. Climate Change, Air Pollution and Global Challenges: Understanding and Perspectives from Forest Research. Developments in Environmental Science 13, Elsevier, in press). The book will promote the concept developed by MAFor about “Supersites in Forest Research” which as highly instrumented research sites are to integrate empirical research, monitoring expertise and process-based, large-scale modelling. Transcontinental collaboration networks interlinking supersites are envisaged to extend across both hemispheres. It is aimed at a mechanistic ecosystem understanding for ensuring scientifically reliable CC and AP related risk assessment. A global network of “supersites” was suggested overarching such biomes which are crucial within the planetary resource fluxes of the “ecosystem Earth”.  
Evidently, the oral and poster presentations of Session #2 could not cover the scope outlined above to the full extent at the current stage, although excellent contributions were made from both hemispheres. It was stated with emphasis, however, that unit 7.01.02 will encourage research and presentations in the future on southern-hemispheric topics and globally integrative perspectives. Regarding the present conference, the interest in contributing to Session #2 was remarkably high, resulting in eight oral and 12 poster presentations. In the following, the oral presentations in Session #2 will be highlighted in brief: 
Effects of air humidity on tree growth as modified by further stressors were reported by Anu Söber et al. (Tartu, Estonia), given that climate change in northern Europe will lead to enhanced precipitation and air humidity. The presented evidence originated from a free-air humidification experiment with birch and poplar trees. Growth became reduced in humidified plots, although this effect was not consistent across species and weather conditions each year. Mechanisms underlying air humidity effects on growth still await clarification. Another free-air study presented was that employing ozone to adult beech and spruce trees at Kranzberg Forest (Karl-Heinz Häberle et al.; Munich, Germany), exploring effects on whole-tree nitrogen acquisition and allocation through 15N labelling of the stem-near soil underneath tree crowns. N uptake was reduced under twice-ambient O3 exposure in spruce rather than beech, suggesting the consumption of N storage pools to become enhanced under O3 stress. The third reported free-air approach pursued atmospheric CO2 enrichment (Qiaozhi Mao et al.; Sapporo, Japan), studying photosynthetic responses of three different Larix (larch) species. Photosynthesis became down-regulated in Japanese larch, although volcanic ash soil mitigated effects on the electron transport rate. Photosynthetic down‐regulation was suggested to result from a dilution effect on needle N pools upon stimulation of needle foliage growth. 
Visible symptoms of and histochemical responses to O3 stress in native Brazilian tree species as growing in tropical semi‐deciduous forests were demonstrated by Bárbara Baêsso Moura et al. (Sao Paulo, Brazil). Brownish spot-shaped injury was diagnosed as symptomatic of hypersensitive (HR‐like) stress response. Species differed by extent and quality in response to O3 stress, including O3 tolerance. Symptoms now await the elaboration of quantitative relationships to the O3 dose, actually taken up through stomata. A. Wujeska et al. (Creswick, Australia) reported on the meta-analytical assessment of responses by foliar antioxidative and photoprotective defence systems in trees and shrubs to drought stress. Levels of antioxidants and photoprotective pigments were prevalently enhanced by drought, although severe stress caused injury. Evergreen and deciduous species differed by the kind and cellular location of protective systems, as edaphic moisture conditions strongly modified the extent and quality of stress response. Field experiments revealed stronger responses of defence systems to drought than approaches conducted in chambers or glasshouses. Another kind of oxidative stress in trees is caused by heavy metals, as prevailing in soils of semi-deciduous forest remnants in the central-eastern São Paulo State (Marcelle Dafré Martinelli et al.; Sao Paulo, Brazil). Cu, Ni, Pb and Zn were concentrated in leaves to higher extent during dry rather than wet seasons, tending to positively correlate with respective metal levels (total and plant-available fractions) in soils. In particular regarding Ni and Pb, the air-borne pathway of uptake appears to be significant. 
Hidden carbon sources from a Mediterranean shrubland under progressive water limitation and increasing air temperature were elucidated by Ana Rey et al. (Madrid, Spain; presented by Carlo Calfapietra, Viterbo, Italy). As photodegradation turned out be an important mechanism driving litter decomposition, leaf mineralization rates during summer were higher in standing biomass than on the ground. Leaf photosynthesis and BVOCs emission showed similar seasonal variation. BVOC emission versus CO2 assimilation ranged between 0.02 and 0.20 %, with highest levels occurring under drought, perhaps anticipating future scenarios of climate change. Rosemarie Weigt et al. (Villigen, Switzerland) explored concepts of stable isotope analysis in tree rings for identifying physiological mechanisms in response to climate change. Concepts are based on comparisons between isotopic time series analyses and growth responses derived from stand surveys and vegetation models. Indicated are increases at low altitude in water-use efficiency under elevated CO2, whereas at high altitude growth limitations counteract such kind of response. Stronger relationships between δ13C and δ18O at high altitude suggest limitations to restrict the response range of growth. 
The stimulating mixture of topics and locations of studies conducted world-wide that were addressed in Session #2 appears to be a promising initiation of the future trans-hemispheric scope which is envisaged by 7.01.02, according to the introductory statement as detailed above. 
