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Effect of Enhanced UV-B Radiation on PS Il Photochemistry Efficiency
in Alpine Plants Saussurea sup erba
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(1. Key Laboratory of Adaptation and Evolution of Plateau Biology, Northwest Plateau Institute of Biology, Chinese Academy of Sciences,
Xining, Qinghai Province 810001, China; 2. Graduate U niversity of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Strong solar UV-B radiation as one factor of global change is a main environmental factor on ak
pine plants in Qinghar Tibet region. Based on previous UV-B-supplementation report on alpine plant Saus
surea superba, the dynamic changes of PS II operating efficiency, @su, and photochemical and norr photo-
chemical quenching, ¢P and NP (), were analyzed during periods of enhancement of UV-B radiation. Re
sults indicated that 3 mins dark adapted quantum efficiency of PSII photochemistry, Fy/Fmw , was de
creased when compared with the UV-A control. PS II operating efficiency, @1, showed an increased
trend during the first 7 days of enhanced U V- B radiation treatment then decreased after continuously treat
ment. This suggested that an accumulation of UV-B radiation damage could reduce PS II photochemistry
efficiency. There were similar changes in ¢P and su, but NP(Q has a decreasing trend at 9 days. T his
may result from increased photosynthetic pigments due to thicking leaves that absorb and utilize more ener-
gy. There was no influence on U V-B-absorbing compounds after enhancing UV-B radiation that suggested
flavonoids compounds can provide enough protection on photosynthetic function from U V-B damage. In
summary, although photosynthetic pigments enhanced photosynthesis, negative effects still existed especially
at the end of plant development.

:2010- 12 31; : 2011-05 11
(30670307) (30570270) (30170154); (2002CB714006)
(1963), , s ) s ,E- mail: sbhshi@ nwipb. cas. cn



540 A

¥ #®

19

Key words: Saussurea superba; PS Il photochemistry efficiency; QingharTibet plateau; Photosynthetic

pigments; UV-B radiation

UV-B
1995 t ,
,lZJ
, UV-B
, UV-B
UV-B
II (PSII)
Rubisco
, UV-B
PS 1l ) ,UV-B
PS1I ,
PSII
[4]
UV-B ,
UV-B ,
2 [5] 2
UV-B
(Kobresia humilis)
(Saussurea sup erba) ,
2 UV-B
UV-B
1
1.1
( )
[5.6]

1920~ 2800 m
1.2 UVB
UV-B
2008 2009
78 , 14~ 16 d,
8. 30- 17 30 ,
Flint ",
[5]
UV-B ,
3 UV-B
(CA 0.13 mm),
UV-B  UV-A ,
C(UV-
C,< 280 nm), UV-B+ UV-A ; UV-B
Mylar (
0. 13 mm), UV-B
UV-C , UV-A
, UV-A ,2
(PAR) (RH)
(Tair) 1, Bjorn  Teramura el
UV-B (U V-Bm) 947
1.98Jem "« h'
1.3
1.3.1 PSIIA A 2 Fa9 0 2
(FMS2, ),
el 3 min  PSII
Fo)/ Fim ; PSII (PSII oper
ating efficiency) Genty , et =
(Fu F)/F qP
NPQ e

qP= (F n=F)/(Fu=Fo),NPQ = Fu/F n"'

1.3.2
UV-B :
, 10 mL

HakFE AP FN FEEH MR

0.7 cm
(45% -



4 :  UVB PS 11 541

45% : 10%) , \ 16 d \
10 d t 9d ,UV-B+ UVA
L2l , Fio)/ Fim , UV-B
3 min PSII Feoy/Fm
1.3.3 RINRIUL R A2 ey = UV-B ;
s 0.7 cm s
, 10 mL 79 % 12d( ) 144 )
, , 10d (1
10 mL \ 10 d , UV-B Fu/
200~ 400 nm T AT , 44
OD *cm >+ 10 mL™' P=0.3136, n= 22) 6 d( : P= 0.07084,
n=15)2 , 7,9
1.4 11d , UV-B
2008 7 29 8 12
16 d SPSS 11.0 , , UV-A , UV-B+ UV-A
A
Excel 2003 , \ 2009 8
(SE), , .
“x P G P (P< UV-B , UV-B
0. 05) (P<0.01)
2 2.2 UV-B PSII
UV-A ,UV-B+ UV-A
2.1 UVB PSII pS1l Bs 7d
(P 0.1607, 0. 5503, 0. 5818
1 4d 14d 0.1221;n 10,8, 15  14),
\ (P 0. 5029, 0. 6526, 0. 9297 0. 4241;
n 7,55 4( 2
R PAR UV-B+ UV-A Drsi ,
PSII R , Desu
09 W |
o~ - UA-A+UV- i
T : o
M 08 F 5 03
E ; £
= X 02
i; 0.7 F 2 - UA-A+UV-B
2 ® oo1f < UA-A
- 0.6 . - - . A ) ”() ? 6 l‘) 1‘2 1‘5 18
0 3 6 9 12 15 18 KbBE KM Treated Days
KbBE K ¥ Treated Days
1 UVB 2 UV B
PSII PSII
Fig. 1 Effects of enhanced UV- B radiation on Fig. 2 Effects of enhanced U V- B radiation on

PSII photochemistry efficiency in S. sup erba PSII operating efficiency in S. sup erba



542 O ¥ ) 19

2.3 UV-B gP NPQ
qP Dsir 2.4 UV-B
s 7 d (P 0. 2558, 1 " UV-B ,UV-B+ UVA
0 6297,0.5916  0.1679;n 10,8, 15 14,
(P 0.4394, 0. 5959, 0. 7592 ;2
0.4233;n 7,55 4( FA) Uv- (P< 0.05), UV-B
B NPQ UV-A
. UV-A . 4d ,UV-B+ UV-A a
, 6d 11d b Chl &/ b
: (3B Car/ Chl
- UV-A+UV-B  =UV-A
08 r 4
a A < B
S} z
= 0.6 = 3t
W& &
X 04} K 2t
ﬁ 02F ‘ﬁ 1
0 # 0 .
0 3 6 9 12 15 18 0 3 6 9 12 15 18
AEBE R Treated Days AbFE R ¥ Treated Days
3 UV B
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Table 1 Effects of enhanced UV- B radiation on photosynthetic pigment contents in S. superba (means £SE, n= 5; a= 0.05)

Parameters UV- A UV-B+ UV-A Significant
mg* g~ ' (FW) 1.034910. 0441 1. 1748 £0. 0920 0. 185
aChla g* cm~ 2( Leaf area) 0.0329%0.0011 0.0373£0. 0010 0. 021
mg* g ' (FW) 0.3118%0.0124 0. 3654%0. 0304 0.119
b Chlb Hg* cm~ 2( Leaf area) 0.0099£0. 0004 0.0116£0. 0005 0. 026
. mg* g~ '(FW) 1.3467%£0. 0550 1.5401%0. 1213 0. 161
Chlas b Hg* cm~ 2( Leaf area) 0.0428£0.0014 0.0490%£0. 0015 0.018
mg* g~ 1 (FW) 0. 3069 £0. 0074 0.3421£0. 0236 0.159
Car g em-2(Leaf area) 0. 0098 £0. 0001 0.0109£0. 0002 0.001
Car/ Chl a+ b 0.2289%0.0074 0.2229%0. 0062 0. 569
Chl &/ b 3.3201%£0.0711 0.3238%0. 0799 0.397
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