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INTRODUCTION CONCLUSION

Whereas zeaxanthin dependent nonradiative dissipation of absorbed light within photosystem Il (NRD) has been In some higher plant species (eg. Norway spruce) the dynamics of regulatory processes (eg.
extensively studied as a crucial protective process mitigating oxidative damage to thylakoid membranes under high- NRD induction and relaxation) can be significantly stimulated and accelerated at elevated
light stress at optimum or low temperatures, considerably less information is available on the role of NRD at temperatures (in the case of V deepoxidation at least by an order faster as expected from
elevated temperatures. Although the opinion prevails that NRD contribution to PS Il protection at elevated publications).

temperatures is lesser than that of cyclic electron transport and/or photorespiration (D”Ambrosio et al. 2006, Karia Main hypotheses: The temperature dependence of thylakoid membrane fluidity (that can be
et al. 2008), there is increasing evidence that NRD induction and relaxation are facilitated at elevated temperature, different due to different lipid composition) belongs to factors that determine the extent and

thus providing more prompt regulation of PS Il function (Zhang et al. 2011, llik et al, 2010). dynamics of PS Il regulation (and its variability among plant species). Particularly MGDG
composition can be crucial with respect to observed stimulation of V deepoxidation (MGDG in

Thermostability of PS Il function in dark adapted Ieaves/needles spruce needles contains octadecatetraenoic acid (18:4 FA) Wolfenden and Wellburn 1991).

= We suggest that increased fluidity of certain domains of thylakoid membrane contributes
The measurements of temperature dependencies of both potential (F,/F,,) and actual (P) quantum yields of PS II =5 Y :

T RS, | o Haa AR - tool for PS Il th tabilit uat both to considerably facilitated V deepoxidation at elevated temperatures, to rapid regulation
R S S o gl o o A R 5 S el of PS Il (structure and function) and to higher PS Il thermostability (and photostability).

PS Il thermostability of dark adapted Norway spruce
needles is considerably higher than in barley leaves. FURTHER PERSPECTIVES:

o) 1, To elucidate features of thylakoid membranes that determine different dynamics (and
Why. ° ° ege [ o e [

extent) of regulation of light utilization in PS Il among different species

2, To evaluate the ecophysiological significance (advantage) of the rapid regulation of PS II

. . i , function at elevated temperatures.
Fig. 1: Temperature dependence of maximum efficiency of PS Il photochemistry
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needles (empty symbols) exposed to linear heating 1°C/min (for detailed description photosynthetically active radiation on dynamics of regulation of photosystem Il function in

leaf temperature [°C] of experimental conditions see Fig.2). higher plants” (2013-2016).
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of absorbed light (NRD) in Norway spruce needles at elevated temperatures
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Fig. 2, Typical examples of continuous recording of Chl a fluorescence obtained during the measurement of F /F,, dependence on extent in NS needles than in barley leaves. DEPS values around 0.7 are the same as the light

temperature for barley leaf segment (A) and spruce needles (C) [dark adapted samples, pre-acclimated at 20 °C for 10 min, subjected to

linear heating 1°C/min under weak measuring light (< 0.1 umol m2 s1), saturation pulses were applied after increase of leaf temperature saturated DEPS level typical for low light acclimated needles at 20 °C (at least 10 min at

by 2 °C]. Zoomed response of Chl a fluorescence to saturation pulse at 40 °C for barley leaf segment (B) and spruce needles (D). saturating irradiance; Kurasova et al., 2003; Stroch et al., 2008).
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Fig 3: Effect of temperature on the Stern-Volmer quenching of initial Chl a fluorescence induced in dark adapted leaves by saturation os  MSpruce || ¢ Egg J 06
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In barley leaves the fluorescence quenching did not considerably relaxed during 5s darkness period (used for F’ A (eaf temperature [C] C
estimation) and negligible fluorescence induction was observed after re-switching on the actinic light (F,,) at
temperatures below 40 °C. Fig. 4. Rel. amount of zeaxanthin before the given linear heating (A-left) of NS needles and barley leaves, after
In spruce needles relaxation of NRD during short interuption of actinic irradiance was gradually accelerated at the measurement of temperature dependence of F /F,, (upper panel, B-right), and after the linear heating
temperatures above 20 °C. under weak measuring irradiance with saturation pulse applied at 46 °C (lower panel, C-right). A typical trace
=> Dynamics of both NRD induction and relaxation revealed higher sensitivity to elevated temperatures in spruce zj;ggllec;flurescence S R TR SO G G LING PROULo NS DIESCRTOUON STICiRepies ILNERpg gl Section
needles than barley leaves. '
900 >00 spruce Particularly the second deepoxidation step from anteraxanthin to zeaxanthin was
— = stimulated in Norway spruce needles at elevated temperatures (as compared to barley
27 =490 leaves).
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caused by short (<1s) saturation pulses.

Fig. 5: Response of Chl a fluorescence to saturation pulse followed by 5s interruption of actinic irradiance at 40 °C for barley leaf segment 2, The extent of rapidly inducible NRD is zeaxanthin dependent.
(A) and spruce needles (B) exposed to moderate actinic light (250 umol-m=2-st) during linear heating.
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