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Abstract: Heat tolerance of photosystem II (PSII) was examined in Siberian flag 

(Iris sibirica L.) living in different microhabitats of a non-forested enclosed 

depression surface (doline) on the Bükk-plateau. Although the microclimatic 

parameters of the habitats with different facing sites show sharp contrasts, there 

was no significant difference between the heat tolerance of PSII in leaves of I. 

sibirica growing in these expositions neither in dark- nor in light-adapted state. 
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INTRODUCTION 

 

Doline vegetation is influenced by a number of factors including 

altitude and significant differences in microclimate or soil moisture 

along slopes with given exposures. Due to the zone inversion 

parallel to climate change, montane species are already present on 

the bottom and northern slopes, while on southern slopes, species 

that favor drier and warmer climates are common (Bátori et al. 

2014). However, some species occur in both aspects of the doline 

despite significant differences in air temperature, air and soil 

humidity, which requires special adaptation/acclimation strategies, 

especially against the temperature. In this paper, we present some 

preliminary results on the unusual, practically non-different heat 

tolerance of I. sibirica growing in different exposures. 
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MATERIALS AND METHODS 
 
Leaves of Siberian flag (Iris sibirica L.) were collected from five 
different geographical exposition (bottom, N/S facing slopes, and 
N/S edge) of the second biggest non-forested doline in the Bükk-
plateau (North-Hungary) between six and seven am. The collected 
leaves were immediately wrapped in wet filter paper and 
transported to the laboratory within half an hour. The in vivo heat 
induced chlorophyll a fluorescence was measured in dark- and 
light-adapted state of leaves with a pulse amplitude modulated 
fluorometer (IMAGING PAM M-series, Walz, Effeltrich, Germany). 
The leaves were dark-adapted for 30 min, and then placed on the 
thermoelectric module. The minimum chlorophyll fluorescence (F0) 
was monitored in leaf discs exposed to elevated temperature from 
25°C to 49-55°C at a rate of 1°C min-1. Recording of the steady-state 
fluorescence (Fs) v. T curves started when the photosynthesis was 
steady at 200 and 1,000 μmol m-2 s-1 actinic light intensity. Critical 
temperature (Tc) values were determined as the interception of 
regression lines fitted to F0 and Fs data.  
 

 

Figure 1. Critical temperature (Tc) values of F0 (filled bars) and Fs v. T curves at 
200 (semi closed bars) and 1000 (empty bars) mol m-2 s-1 acinic light (AL) 

intensities in leaves of Iris sibirica growing in different facing parts of the doline. 
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RESULTS AND DISCUSSION 

 

The heat sensitivity of the photosynthetic apparatus is closely 
connected to the thermal stability of PSII, which is well 
characterised by critical values of the temperature dependence of 
the initial fluorescence (F0) level in dark-adapted leaves (Dulai et al. 
1998, Szopkó and Dulai 2018). There was no significant difference 
in the heat tolerance of PSII determined by the Tc values of the F0 v. 
T curves (recorded practically in darkness) in leaves of I. sibirica 
living in different expositions and it was not sufficient for tolerating 
such high temperatures that are peculiar to the microhabitat of S 
facing slope above the surface (Figure 1). Similarly to F0, the 
breakpoints (Tc) of temperature dependence of steady state 
fluorescence (Fs) appropriately show the thermal stability of 
samples at steady-state photosynthesis level in light adapted state 
(Molnár et al. 1998). In connection with this, Tc values of Fs v. T 
curves measured at 200 and 1000 μE m-2 s-1 actinic light intensity 
are shifted towards significantly higher temperatures (~47-48 oC), 
indicating the higher thermal tolerance of PSII (Figure 1). This is 
consistent with those observations that light stimulates the thermal 
stability of the PSII (Molnár et al. 1998, Dulai et al. 2006). However, 
ground level air temperatures on the S-facing slope can often 
exceed 47-48 oC with extreme daily fluctuations. So this reduced 
heat sensitivity is just enough to tolerate the high temperature 
conditions of the S-facing slope during the daytime period of a 
summer day. At the same time, the doline micro-habitats with 
different exposures are characterized by sharp and significant 
microclimatic variation (Bátori et al. 2019). These differences are 
manifested not only in the average daily means of ground level air 
temperature but also in daily maxima, daily range and air and soil 
moisture. As a result, more cool-adapted plants are found on the 
north-facing slopes and bottoms of dolines (Bátori et al. 2017). 
However, some species, like Siberian flag, occur in both aspects of 
the depression despite the above mentioned differences in 
environmental factors, which should require a very plastic 
phenotypic performance to temperature conditions. This would 
also require optimizing the heat stability of the photosynthetic 
apparatus according to the factors specific to the given exposure. 
Thus, it is very unusual for a plant to occur in all micro-habitats of 
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the doline but not to be able to change its temperature tolerance 
neither in dark- nor in light-adapted state. Consequently, as the 
forecasted climatic extremities increase, this plant might disappear 
completely from the southern slope. 
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