fbﬁ% Guihaia Sept. 2023, 43(9): 1611-1621 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw202206070 Th
fPEse, BRE, Wie, 45, 2023, IR B SOR S X AN LA A DG & REEMIBGRERE ST [J]. ) VUAE (R
Yy, 43(9) ; 1611-1621.

FU HR, CHENG MX, XIE SQ, et al., 2023. Damage characteristics of photosynthetic system of two typical ephemeral plants in
Mosuowan area caused by temperature and light [ J]. Guihaia, 43(9) . 1611-1621.

im FE A1 St BR X B R0 b (X 7 o B B 4G Ap AR 4
KB RERHR AR R

frEs, BEER, wXa', THFE, MXA, E W

(1 ATFRE: AamPl2EBe, Hill AT 832003; 2. Sl G4 AESE R E MR E,
rh E R B e A S M SR T, S RSE 830011 )

W OE WIS R S X 2 B S i AR 6 O ORI BE A O G 3E AL i S E T S R IR T
( Malcolmia scorpioides ) FIMH 2 50 ¥ ( Arnebia decumbens ) 7EANFIHRE T (25~60 °C) M fHE H R (25 C) 5
R (50 C) FAIFEDESR B (80~400 wmol » m™? - &™) ML R ISR, LRI HOLH i 5 L FOL & 1
PEARAE, S5 IRER] . (1) BEIRBE T+ 5, 2 PR A AE P 0066 RICR A L % 388 3R e IS I, 40 °C I 38 31 i
i, R PG TR FFEREE RS T (PS 1) BT R EAERMWE & [Y(NO) JFGRS [(PS 1) 3%
PR FEBORCE [ Y(NA) 10 BT 2ROk AR D d RG24, (2) 1E 80~400 pumol - m” - s 6
WG RN, BT DG AR Bl FE R B 338 I iy 35 0 5 1 e iR R, OGBS SRR A T RS e 3 O
AWPE T, PS ITEYY A R AERAY B F 7o [ Y(NPQ) J KK, I H 24653k 320 wmol - m™ - s, 35X
AR B WE R . 27 DR — 2 Y Bl PN 190 BE RNRL S BE A $2 71 2 i an Al 40 19 6 A3 1, B00s A
FORN IR T AL T, D A ] L 14 T B v 1R G A BN 2> (5 2 b e A AT 0 A N RE IS L
TRAPHLRIE e, FEEEER R PS T A2 AR & He AR SRR 5 PR AR RO A B R ARG & RG24 .
KR FLAAEY), JCAERL, SR, S, B e

FESES . Q945.79 X ERARIRED . A XEHS: 1000-3142(2023)09-1611-11

Damage characteristics of photosynthetic system of
two typical ephemeral plants in Mosuowan
area caused by temperature and light
FU Huirong', CHENG Moxiang', XIE Shuangquan', WANG Xiushuang',
HAO Xingming®, ZHUANG Li'"

( 1. College of Life Sciences, Shihezi University, Shihezi 832003, Xinjiang, China; 2. State Key Laboratory of Desert and
Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese Academy of Sciences, Urumqi 830011, China )

Yr#E B H#: 2022-09-30

BEE&WA . FiE 5SS E R E R E 0% i 45 H (KH0054 ) .

F—1EE . TER(1998-) , W5 A, 322 A3 FE BRI AL S AR 35 A 5T , (E-mail ) 2498701911@ qq.com,
CEASMEE . R, B, FENFE Y A S B, (E-mail) 2585463349@ qq.com,



1612 |1 I G/

Abstract: To explore the photosynthetic system adaptation mechanism of two dominant ephemeral plants, including
Malcolmia scorpioides and Arnebia decumbens, to light and temperature, this study measured the chlorophyll fluorescence
parameters and discussed their light damage and the change of photosynthetic activities under different temperatures (25
-60 °C) and constant room temperature (25 °C) and high temperature and different illumination (80-400 pmol - m™ -
). The results were as follows: (1) The photosynthetic efficiency and electron transport rate increased first and then
decreased with the increase of temperature, reached the highest value at 40 “C and then rapidly decreased, the quantum
yield of non-regulated energy dissipation in PSII [ Y(NO) ] and PS I receptor side heat dissipation efficiency [ Y(NA) ]
increased, and the photosynthetic system was damaged due to the accumulation of excitation pressure at the receptor
terminal. (2) Under the light range of 80—400 pmol -+ m” - s and room temperature, the photosynthetic efficiency
increased with the enhancement of light intensity; under high temperature, the combined stress of light and high
temperature on plants descended the photosynthetic activities of plants and the quantum yield of regulatory energy
dissipation in PS I [ Y(NPQ) ], and when the light intensity reached 320 wmol - m™ - s, the ring electron transport
flow disappeared. In conclusion, light and temperature within a certain range can improve the photosynthetic activity,
activate heat dissipation and ring electron transport flow and reduced photoinhibition. However, with the increase of
temperature and light intensity at high temperature, the adaptation ability of the two ephemeral plants decrease and the

photoprotective mechanism disappeared. The main reason is the accumulation of PS I receptor side excitation pressure

43 %

and the failure of regulatory heat dissipation.
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Fig. 1 Effects of different temperatures and lights on PS II maximum photochemical

efficiency (F /F,) of two ephemeral plants

Y(D)#F—22 TR, Y(NA) B (& 3.C,1) , vt i 2
AP E PS T 5 PS T AHIE, @i T G aR j
FIEINZ IR PS 1 YEARORI T REREEE
24 AEXBMEEX 2 HEGEY PSIHKXE
FrEBRARMm

L 4. A AT, 2 T AR 4 3 50 T 15 3 i
T 5Ps I SLbrf &I [ Y(CEF)/
Y(IU) TRt BE A i A s YB3 50 C B, 45
FIRTT IR 7T Y (CER) /Y (D) 4350t =
1.16 F1 1.40, 320 PS T FAH 71416 3 R KR b
T W4 725 5 60 °C B, 2 Fh k@A Y (CEF) /Y
(D) B (K 4:A), WIRT 2 Fhaan iy m)
Y(CEF)/Y( 1) th£k7E 80~400 pmol + m? « s #E
HESE L N D s/, B 'Y HR iR 8 10 184 i 2248 T 1%
(Bl 4.B), 7 0]t PN O B B2 0% 388 hn g i 1
PS 1S FR A ROCR N M L 1 3 SR A 3G
PE— A WEE ] 1, fE R 50 °C R, Y(CEF) /Y ()
Bif 5t R BE A 185 1S 0, 4% 5 hn 21 320
s F1 400 wmol » m? - s A}, HIT
FIE AR BB Y(CEF) /Y ( 11 ) M4k 3 2% (&
4.C) , PEIITEE E TR (50 °C) R, G A SR JiF (1) 48 58
AT A 7% i o R Ty B SR g m 2 —
E AR O IS SR 2 A P FAE T, (3R
TR TR E R R (B 4.0),

pwmol + m™ -

2.5 AEIERBAMBEX 2 MiEHEY PS I R
BFE®ER [rETR( 1) | BIZE

WSO RRXT 2 R apAE Y PS I AR X L
iR [ rETR (1) | 052 5 %1506 R 152
WAL, rETR ( 11 ) B2 8 B 38 & 1 T 1%, 1R BTt
F 60 CHF,2 FliE k¥ rETR( ) FFEE 0(K
5:A) VAR BETF i 4 2 A kW 0 AL 3
HORBEAL, 60 CH, TREE 0, #F— LI H IR
T O REEE B A AR Ak T rETR (1) ORI, R
T2 P AR rETR (1) Bifi 35 ' HE 5 3 14 i i
MK S B) HEE T, rETR( 1) B IR 55 B )
B R, H24OERETE S 320 pmol + m? - s,
GARIEIT rETR(I) BE R OB 5.C) , BEIH IR T
S A 55 (B0 T R 2 ol A A 4 ) A X T
&3 3 T iR OGER B I Al PS I H %38
SZBH ARG A1 356 R R B HLAE PRS2 ™ I aE
BREZE 0,

3 it

3.1 AEIBEMNET 2 #iEaEwpLilsER

o R BOR P G A O BE S R A P )
YEF SR & Bt 2 e A ] 38 45 47 (7K 5
k45 ,2020) , F,/F, J2 i 55 A ) 5 30 il 0 i 7 4
i, AT LA S WA 0 5 T 19 B RO R 2 5 3053 (Xl



1616 I - W7 43 &
—o— BRI+ Malcolmia scorpioides —A— ff BE AR W Arnebia decumbens
0.5 A 0.57 B 0.57 ¢
o
& 0.4 0.4 0.4
Nl e
Lé g 0.3 0.3 0.3
>~
g 0.2 0.21 0.21
= @ o
@ 0.1 0.11 0.14
01 01 01 ————
25 30 40 50 60 80 160 240 320 400 80 160 240 320 400
iy 06y 0.6- 0.67
E
Eﬂa’ 0.5 0.5 [c; 0.5 _
B __ Q
& O 0.4 0.4 - 0.49
s o
=03 0.31 0.31
#
£ 02 0.21 0.21
ER
= ol 0.1 0.1
wn
= 04— . : . . 01— : . . . 01— ; ; . ;
25 30 40 50 60 80 160 240 320 400 80 160 240 320 400
i
Lo 1.0y 1.0 1.0
M G H |
2 o8 0.8 0.8
=
¥ S 0.61 0.61 0.61
-
N
#H 0.4 0.4 0.4
% M
& 0.24 0.2 0.2
=
£ 04— : : : : 04— . . . . 0+— ; . ; ;
25 30 40 50 60 80 160 240 320 400 80 160 240 320 400
8 R 6 R
Temperature (°C) Normal temperature light High temperature light
(umol-m*.s™) (umol-m™-s™)
B2 ARREMNEX2FMEMEY PS 18E5 RN

Fig. 2 Effects of different temperatures and lights on PS II energy distribution of two ephemeral plants
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Fig. 3 Effects of different temperatures and lights on PS I energy distribution of two ephemeral plants
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