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INTRODUCTION

Change in growth is among the primary response of trees to environmental variation. Tree-rings contain a wealth

of information related to climatic conditions and have been often used to investigate the effects of global changes

on forest ecosystems (Helama et al., 2009; Di Filippo et al., 2010). ~.-_-...
Quercus gussonei (Borzi) Brullo is an endemic deciduous oak restricted to small areas in N and W Sicily. It

shows several morphological affinities with its relative Q. cerris L., but differs markedly for a more thermophilic

behavior. Since the last decades symptoms of decline, involving crown transparency up to tree death, have been

observed In populations from the Nature Reserve of “Bosco della Ficuzza, Rocca Busambra, Bosco Del

Cappelliere, Gorgo Del Drago” (W Sicily) (FIG. 1) (Sala et al., 2011). In order to assess if these phenomena could D
be related to climate changes, dendrochronological and carbon isotopes investigations were carried out on these o Rl e
trees populations in the aim to establish if necessary proper criteria for forest conservation management. FIGURE 1. Geographic location of Quercus gussonei in Sicily (right image) and particular

distribution in the Nature Reserve of Ficuzza (sampling area is highlight with yellow line).

OBJECTIVES  /Eyaluate tree-ring vs climate relationships

v’ Assess the role of climate in oak decline

MATERIALS AND METHODOS

Three cores per tree were sampled by an increment borer from ten healthy plants, whereas one trunk disk was
collected at DBH from each of five recently dead plants.

Total ring width (TRW) was measured (1/1000 mm precision) on cores and disks; additionally, earlywood (EW)
and latewood width (LW) were measured on healthy trees. Crossdating within and between trees was performed

by both visual and statistical analyses, using the program COFECHA (Holmes, 1983). Therefore in order to FIGURE 2. Evidences of oak decline.

remove age-related growth trends and competition effects, each individual ring-width series was standardized by

a two-step detrending method: a negative exponential, in order to remove the long-term trend related to tree TOTAL RING WIDTH
ageing, and a cubic smoothing spline function with a 50% frequency response of 30 years. To remove the 0.4 - )

Precipitation

previous year effect, an autoregressive model was fitted to the standardized indices. To reduce the influence of
Isolated outlier value, mean chronologies for healthy and dead trees, respectively, were obtained by averaging the
Index series using a biweight robust mean. Response functions between healthy trees and climate data were
computed using DendroClim2002 program (Biondi and Waikul, 2004).

Disk of dead plants were used to investigate water-use efficiency (WUE) variations and the expression of possible
plant adaptive traits through the analysis of stable isotope discrimination of carbon (A'3C) in the wood. At this aim
a small amount of wood from each yearly growth ring was milled and subsamples were used for isotopic
determinations by means of a continuous flow isotope ratio mass spectrometer.
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5000 - RESULTS AND DISCUSSION
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early wood could be related to the anticipated FIGURE 3. Response functions for TRW, EW and LW chronologies in the period 1951-2008. The stars indicate

triggering of the growth season, possibly stopped significant correlation (P < 0.05).
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FIGURE 4. Mean raw (A) and indexed (B) ring-width addition to the precipitations of June. 600 1 2 —

chronology of healthy and dead trees. Dashed lines 400 - - 2ansatesas 1 1: MMW

Indicate the mean indexed growth in the periods 1951- Ri=0.0746 y-000%0¢

200 6
1979 and 1980-2008 1950 1960 1970 1980 1990 2000 2010 1850 1960 1970 1980 1990 2000 2010
Year Year

FIGURE 5. Trends in precipitations and maximum and minimum temperatures in the
2109 6 investigated period 1951-2008
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20.5 7 ! T 5 Growth rate of healthy and dead trees was rather comparable and no significant decreasing
trend could be observed all along the investigated period in both plant groups (FIG. 4). On the
contrary, climate data show remarkable changes: annual precipitations show a significant
decrease (-13.2%) between the two periods 1951-1979 and 1980-2008, whereas in the same
Intervals the average minimum and maximum temperatures respectively raise by 0.6 and 1.9°C
(FIG. 5). Apparently, such a climate change did not affect the growth of oak trees. Contrarily,
A3C showed a decreasing linear trend through time (FIG. 6). Since A3C is inversely related to
WUE (Farquhar et al.,, 1989), the oaks increased their water-use efficiency, maintaining
physiological water potentials and rather good growth performances, notwithstanding
deteriorations in environmental conditions. In this regard, two distinct mechanisms are likely to
e " oo " " oo 0 . . . . . . explain the acclimation of physiological responses: increased diffusive resistances through

Be B e e e ;s 2% stomata and mesophyll restraining both CO, and H,O gas exchanges, concomitantly to
iIncremental adjustments in leaf area exposure. Finally, such a strategy could be lethal in the
long term.
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FIGURE 6. Carbon isotope discrimination A3C. each point represents the mean value of five trees. Bars represent standard error.

CONCLUSIONS

Despite oak decline has been observed since years in Sicily, climate changes in their wider meaning cannot be evoked as the direct responsible factor. Up to now, oak trees seem to retain
a certain resilience to efficiently face less favorable environmental conditions. Considering that the appearance of the first decline symptoms have been usually observed just a couple of
years prior the death of trees, it is suggested that opportunistic pathogens could become lethal just in coincidence of intermittent unfavorable climatic seasons. Impairment of xylem
sectional area to that of photosynthetic tissues could likely explain what was observed: the sudden plant collapse.
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