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Effect of low temperature on photosystem Il in Nothofagus antarctica

ZHAI Yu, ZHOU Shuai, HAO Xiangchun, HAN Lijun
(Shanxi Academy of Forestry Sciences, Taiyuan 030012, Shanxi, China)

Abstract: [Objective] Nothofagus antarctica PS Il photochemical performance under low temperature was
assessed and its results were used in calculation integrated biomarker response (IBR) to assess the synthetical
indicator of chlorophyll fluorescence under low temperature stress. [Method] The environment temperature of
N. antarctica was changed gradually (from 25 °C to —25 °C). After exposed, relative chlorophyll content (SPAD
value) and fast chlorophyll fluorescence were measured and analysed, IBR were calculated, to assess the effect
of low temperature PS Il photochemical activity. [Result] 15 °C hardly affects the PSII photochemical
activity. Oxygen-evolving complex and energy flow between PSII units were disturbed under
=5 °C. Under the low temperature of —5, =15 and —25 °C, SPAD value was remarkably reduced, and the PS II
donor side, electron transport of PSII, energy flow between PS Il units were all disturbed seriously; heat
dissipation was remarkably increased. IBR under different temperature treatments have a significant negative
correlation with SPAD value and temperature. [Conclusion] The damage of PS Il photochemical activity by
low temperature (below —5 °C) was serious, and IBR can be used as a comprehensive parameter to evaluate the
effect of low temperatures on PS II photochemical activity and SPAD value. [Ch, 7 fig. 1 tab. 24 ref.]
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Figure 2 Chlorophyll fluorescence kinetics curve of leaves under different temperature treatments

23 REIMREMHFREXXFSHNFEHESHN T

23.1 PSR ed#ra WK 3A ATH: Vi B REEREAIC, -5, —15 F1-25 C B 5 X0 Mk 2] 2 2=
5, FW <5 C BRI E 25 i PS T AHAMIRA

232 PSRBT C#FHem -5, —15, 25 CAHT vy LI E (K 3B), £ <-5 C WILET
2 PS I & A 2 [ RE RV . =5 °C F-25 °C, RC/CS, BRI Z /D (1 3C), H-15 C
) RC/CSp & 8 T—5 C, FW-15 °C BF PS I #A; AL 0 B i B BT R, =5 C 4R, Bl
IR JE AL, ABS/RC( 3D). TRo/RC(IE 3E) Fil DI/RC(IE 3F) FRLehn, —25 °C mf 43 51 bt B8 384 hin
331.0%. 134.7% F11112.7%, FKWIH T ATEHAIFR Q,, PS ITEAALR N HUOER T KiEGER

233 PS4k Med &  HXFHEAM L, ETo/RC(E 3G) il REG/RC(E 3H) 7E—15 Fl 15 °C W&
[%, REQ/RC 7£-25 °C B & R, FWART-15 C BEIEXT PS I Z M i e AL mk N, 4l
FE M 25 °C BEERE] 5 C BF, ppo( 31) Al wro(K 30) 5XFIRFI L E 25, dro( 3K) AVAE 15 °C B H
PR R R YR EEARLERERE] -5 C /), 3MSHRE TR, RUI<-5 C RIRIEXT PS T A F1&
LES SRR AR

234 3t FJF,#= PIABS ¥ % WEE R EEAK, FJ/F.5 epo MAZIL A E (K 4). 5 CHf,
PIABS W F (KT XF R, -5, —15 f1-25 C i, PIABS #EF 0, KW =15 C BIRETIR X m 1L B RS
MR SEREM I TC B3 5, <S5 C B IR KRN E , <5 C S U™ E KGN E (1 5).



510 N AR SO/ VNI S 2020 4 6 H 20 H
_ _ a a
030 F .96 06 1 .04 10 ab a 53
;\ab " c | o
. ¢
. ]
24025 | ! ﬂgc ¢ ¢ 0.3 c*»\._\__z-i ? 50 55 L R=0.76
=z B O
g ~~1______52x_b b ~
O 1 1 1 1 1 O 1 1 1 1 1 O 1 1 1 1 1
-25-15-5 5 15 25 -25-15-5 5 15 25 -25-15-5 5 15 25
27 =097 3001 reg.76 ¥ [ R=086
Q O Q a
& . ab a ab ap a
gss\% ’ffz.zsf“ —~ €4t S |
< \\Q_é = 1 ..x‘“\b A J
! c«b ‘1\ b b b
0 1.50 I I I I 1 0 M e — |
-25-15 -5 5 15 25 -25-15 -5 5 15 25 —-25-15 -5 5 15 25
YT Re=0.ss Y Rost d Ylr=002 4 a a
&) &) ] ab b T
< 12 Pab & be b | e 05y 4 be
s 1.2 1 i T ] B 4 o s 05¢ 4 _
SR IS A P
¢
0.6 1 1 1 1 1 O 1 1 1 1 1 O 1 1 1 1 1
—-25-15 -5 5 15 25 —-25-15 -5 5 15 25 -25-15 -5 5 15 25
7/°C
0.8 R=0.89 . 9 0.30 [ R=0.92 a a
p’ o ] .
2 / - 2 be b__, -
g 05 b b é,/ £ 015 b i ’l'-g
L 'C""’T/ :
»--"'/IE(
0.2 1 1 1 1 1 O 1 1 1 1 1
-25-15 -5 5 15 25 —-25-15 -5 5 15 25
7/C 7/C
2o Z RS 45 2R, R FOR S U HE R AR TREFIRTE 0.05 /K B2 5 3%
A3 R @RELL £k T R R AT I A F RS0
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