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ABSTRACT                        In this study we investigated how the intra- and inter-annual fluctuations of 
weather conditions influenced the physiological traits of sessile oak (Quercus petraea (Matt) 
Liebl.) and turkey oak (Quercus cerris L.) at Síkfôkút LTER site, Hungary, which is considered 
to be a peripherial habitat for Quercetum petraeae-cerris forest community. Seasonal changes 
in pigment composition and chlorophyll fluorescence parameters of upper (sun) and lower 
(shade) leaves of mature trees were studied during two consecutive growing seasons (2007, 
2008). During the growing season of 2007 higher annual mean temperature and summer heat 
waves were recorded as compared to 2008. Leaves of both tree species had smaller chlorophyll 
content and higher total carotenoid content and xanthophyll cycle pool in summer of 2007 than 
in 2008. Changes of latter leaf traits under stress conditions in summer of 2007 were indicative 
for appearance of photoinhibition under heat stress. In 2007 lower Fv/Fo values also reflected 
more severe heat-induced decrease in shade leaves of both species compared to 2008. Recovery 
of Fv/Fo took place after the hot days of 2007 only in leaves of turkey oak
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Figure 1. Cumulative values of rainfall (mm) and cumulative daily mean 
temperature (oC) during the growing seasons of 2007 and 2008 (upper 
figure) and their inter-annual differences (lower figure). Cumulative 
data are processed for period between 1st April and 10th September.



Leaf pigment content

Figure 2. Seasonal changes in total chlorophyll content (mg CHL a+b g-1 leaf dry mass) of sun leaves and shade leaves of Quercus petraea and 
Quercus cerris. Means ±S.E.



Chlorophyll fluorescence parameters

Figure 3. Seasonal changes in total carotenoid pool (CAR) (mmol mol-1 CHL_a+b) of sun and shade leaves of Quercus petraea and Quercus cer-
ris. Means ±S.E. 

Figure 4. Seasonal changes in xanthophyll cycle pool (VAZ) (mmol mol-1 CHL_a+b) of sun  and shade leaves of Quercus petraea and Quercus 
cerris. Means ±S.E. 



Figure 5. Seasonal changes in potential photochemical quantum yield (Fv/Fo) of sun and shade leaves of Quercus petraea and Quercus cerris. 
Means ±S.E.

Table 1. Slope of linear regression line fitted to the initial phase of seasonal Fv/Fo curve for sun and shade leaves of oak species be-
tween DOY 114-158 and 115-148 in 2007 and 2008 respectively. 

Q. petraea Q. cerris 
2007 2008 2007 2008
Slope R2 Slope R2 Slope R2 Slope R2

Sun leaves 0.038 0.999 0.082 0.968 0.063 only 2 points 0.052 only 2 points 
Shade leaves 0.040 0.826 0.088 0.959 0.067 only 2 points 0.060 only 2 points 
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