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Table 1 Effects of photosynthetic photon Flux density (PPFD) on photorespiration (R,), net photosynthesis (P,) and the ratio of
photorespiration tonetphotosynthesis (R,/P,) inA. tanguticusandR. tanguticum

A. tanguticus R. tanguticum
PPFD
(nmol m? s™h) R, P, R, P, R/P
(mmol CO, m?s™)  (mmol CO, m?s™) (mmol CO, m?s™)  (mmol CO, m? s™)
1000 -5.51+0.14 14.67+1.08 0.376+0.02 -2.15+0.41 14.80+£2.0 0.145+0.02
2000 —7.57+0.15 15.69+1.21 0.482+0.02 -3.17+0.29 120.39+3.02 0.155+0.01
Change (%) 37.29° 6.93ns 28.45 47.26' 37.83 6.84 ns

The data are the results obtained on June 14 and 16, 2005, expressed as means+SD, n=4.“*" indicatesP<0.05 differences between
1000 and 2000 nmol m2 s, “ng’ meansno significance atP<0.05 level .
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Table2 Comparisonofleafthicknessandphotosyntheticpigments
( contents betweenA. tanguticus andR. tanguticum
Chlorophyll Carotenoid
5) (2000) Leaf thickness conteFr)lt)s/ contents
Pl @) (/o) (uglerd)
A.tanguticus  0.305+0.036B 0.0838+0.0089b 0.0404+0.0040b
Foyer R.tanguticum 0.377+0.028A 0.1338+0.0136a 0.0652+0.0055a
(1990) The data are given as meanstSD. Theewereextramely signifi-
cant difference in leaves thickness (P<0.001, n=120) and signifi-
Q, cant differencein chlorophyll and carotenoid contents (P<0.05,

n=5) according to L SD multiple test.
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The Responses of Photosynthesisto Strong Light in the M edicinal Plants
Anisodus tanguticus (Maxim.) Pascher and Rheum tanguticum Maxim. on

the Qinghai-Tibet Plateau

SHI Sheng-Bo’, WANG Xue-Ying, LI Hui-Md, HAN Fa

Northwest | nstitute of Biology Plateau, Chinese Academy of Sciences, Xining 810001, China

Abstract: Photosynthetic electron transport and
light energy allocation were studied in the alpine
plants Anisodus tanguticus (Maxim.) Pascher and
Rheum tanguticumMaxim. ex Balf onthe Qinghai-
Tibet Plateau by using gas exchange and chloro-
phyll fluorescence. The results indicated that ap-
parent quantum yield (AQY) of leaves of A.
tanguticus was marginally higher than that of R.
tanguticum although it had alower maximum net
photosynthetic rate (P,,.,)- The net photosynthetic
rate (P,) of A. tanguticus was higher than R.
tanguticumwithin the range of middle photosyn-
thetic photon flux density (PPFD). However, the
P, in R tanguticumincreased concomitantly with
PPFD and did not gppear to show light saturation
of P, even under 2000 pmol m? s* which issimi-
lar to full light in summer (Fig.1). Increasing the
PPFD to 1200 pmol m? s decreased the ratio of
carboxylaionrateto total photosynthetic electron
flow rate (Jo/J;) athough increased the ratio of
photorespiration (Jo/J:) for both species. Both JJ/
Jr and Jo/J; stabilized with a PPFD of more than
1200 pmol m? s* (Fig.2). The changesin thera-
tios of Rubisco oxygenation to carboxylation (V/

V) were similar to changesto Jo/J- (Fig.3). The
increase of thermal energy dissipation (D) in A.
tanguticuswas higher than R. tanguticumwithin-
creased PPFD (Fig.4). It can be concluded that the
two species adopt different mechanisms to cope
with increased solar radiation. Increasing thefrac-
tions of PSII thermal energy dissipation and elec-
tron transport through photorespiration were the
main adaptations in A. tanguticus. Enhancement
of photosynthetic capacity with increased PPFD
to balance the higher light energy absorbed by
leaves is considered the main adaptation for R.
tanguticum.

Key words. Qingha-Tibet Plateau; alpine plant; medicina plant;
photosynthetic eectron transport; light energy alocation
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