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Effects of short term enhanced UV-B radiation on the PS [[ photochemical efficiency of
alpine plant Saussurea superba. SHI Sheng-bo' SHANG Yan=ia' > ZHU Pengin' > YANG
Li' > ('Key Laboratory of Adaptation and Evolution of Plateau Biology Northwest Institute of Plat—
eau Biology Chinese Academy of Sciences Xining 810001 China; °Graduate University of Chinese
Academy of Sciences Beijing 100049  China) . -Chin. J. Appl. Ecol. 2011 22(5): 1147 —1154.

Abstract: A simulation experiment of short term supplementation of UV-B was conducted to study
the changes of chlorophyll fluorescence coefficients of alpine plant Saussurea superba under three
typical weather conditions ( sunny cloudy and shady) in Qinghai-Tibet Plateau. When the weath—
er changed from sunny to shady the maximal quantum efficiency of PS Il photochemistry ( F,/F )

after 3 minutes of dark adaptation increased significantly the actual photochemical efficiency of
PST ( &ps;) and photochemical quenching ( g,) also increased but the non-photochemical
quenching ( NPQ) decreased demonstrating that PAR was the main factor affecting the PS Il pho—
tochemical efficiency of S. superba. After the short term supplementation of UV-B the F /F, and
NPQ under the three typical weather conditions had a slight decrease but the @,; and g, had a
slight increase while the photosynthetic gas exchange had less change. The increasing trend of net
photosynthetic rate P, and @, under enhanced UV-B radiation could be related to the existence of
more UV-A component and also benefited from the increased leaf thickness. UV-B radiation had
potential negative effects on leaf photosynthetic components.

Key words: Saussurea superb; chlorophyll fluorescence; PS I photochemical efficiency; Qinghai-
Tibet Plateau; UV-B radiation; weather.
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Fig.1 Variations of UV-B radiation intensities and main environmental factors in enhanced UV-B treatment under different weather

states (n =15) .

UV-B: Uv-B Enhanced UV-B treatment; CK: Control. The same below. * P <0.05.
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Table 1 Effects of enhanced UV-B radiation on photosynthetic parameters and leaf thickness in leaves of Saussurea superb
(mean + SE)

Parameter UvVB CK P n
P,(pumol CO, *m=2+s7") 5.46 +0.42 4.90 +0.25 >0.05 12

E (mmol H,0 * m~2 «s71) 4.51 £0.62 3.50 +0.71 >0.05 12
G,(mmol H,0 *m=2 «s7") 78.65 £13.37 64.03 =13. 81 >0.05 12

CO, C;( pmol CO, * mol 1) 274.49 £1.26 273.87 +1.28 >0.05 12
" Leaf thickness ( mm) 0. 481 £0. 005 0.451 +0. 009 <0.05 18

** Leaf thickness ( mm) 0.461 +0.012 0.453 +0. 032 >0.05 18

® ook ok 1 10 Leaf thickness at 1st and 10th days respectively.
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Fig.2 Effects of enhanced UV-B radiation on photochemical efficiency of PSII  photochemical quenching ( ¢;)

cal quenching ( NPQ) in leaves of Saussurea superba.
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Fig.3 Effects of enhanced UV-B radiation on relative limitation

of quantum efficiency ( Lyp,) in leaves of Saussurea superba.
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