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Fig. 1 Light responses of photosynthesis in P, depressa,

M, sikdimensis and E. nutans leaves.
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Table 1 Pn and Fv/Fm in leaves of herbage grown in Haibei and Xining

3t Haibei BT  Xining
t i " BAGERX SASGE KHFCO; AR JAFE KR CO:
THCIes Fv/Fm Fv/Fm
Pn Ga Wl Ci Pn Gs W HE Ci
(s, stramimea f. § 0,37 1449, 5 . 764
(1. 9) (0. 08> (8. 1) {0, 0162
8. superba 3. 7 " 0,28 149. 0 ), 345
(2. 4> (0, 08) (B.7) {0. 053)
P. depressa 0. 837 3.8 0. 43 188.5  0.838
(0. 027) (0. 4) (0, 05) (2.0 {0.029)
E. nutans 0. 827 4.1 0. 28 180. 5 . 744
, (0. 037) (0. 4) (0. 013 (2.0 (0.022)
" M. sikhimensis ;. 840 3.7 0, 33 204, 7 . 751
h (0. 042) (0. 8) (0. 06) (6.1 {0.03R)
FRUR PAR 1400 KEH 50 Ta 21 PAR 1350 RH 55 Ta 21.3
Conditions '__

Fv/Fm was measured in the morning before the leaves were exposed to strong sunshine.
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Table 2 Effects of frost on Fv/Fm in the leaves of herbage

grown in Haibei and wheat grown in Xining

FoO& | ® % ar B % T D

Species Before frost After frost Change

P, deprressa 0. 846 0. R37 —1.1
(0. Q302 {0, 0275

M. sikbrmeniis 0. B40 0. B17 — 3.7
(0. 042) (0. 0183

(5. straminea 0. 764 0. 742 —2. 9
(0, D16 (0. 0603

5. superba 0. 849 0, 851 +0.2
(0. 053} {8 0073

T, avitfrum 0. B48 . 77T —3&. 4
(Gacyuan 338) (D, 019 (0, 0R4}

T. aesttvum (- 855 0. 778 — 2.0
{Humai No. 5) {0. 025) (0. 037)

Fv/Fin was measured at 6:30 before the leaves were exposed to sunlight.
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BN R AR BNRKER Fv/Fm B £, WIHAAME KEREKE, £ FH
TR HHEIR (Greer 55, 1986; Krause, 1988, Baker, 1991) {HR, HF /2 E AR,
HRFAET (RERE WM EED NSO A8 e LR RS ER] “TF
B” BN, TTEASEEOMEK (Oquiist 25, 1992; Huner, 1993).34, ¥ T&
HE RS EEGEYETLERE, MEEANTERML A,

B EERNEATHEAHRMPAEHH XS FANXAR
Table 3 Photoinhibition of photosynthesis in leaves of S. swperba and G.

straminea grown in Haibei under a lower air temperature{June 28,19252)

" x TERE I X ERR XA )
Fv/Fm Fo (relative unit)
Species
B:245 12:30 Ft. Change B+dh 12830 44}, Change
S, superba 0. 827 0. 566 —19. 5% 322 450 + 39, 8%
(0. 028) 'FEJ.EIEEI'} (34) (B7 2
(r. straminea {i. 752 0, 607 — 19, 3% 498 B35 +27.5%
(0. 025> (0. 008D {69) (09

Alr temperature: 6. B'C at §:00; 14°C ar 12:70.

X4 BWEUE T LSRN A XS RN

Table 4 Phetoinhibition of photasynthesis in leaves of herbage grown in

Haibet a clear day under a higher air temperature (July %,1993)

_ BEH]  Time 5. superba (5. straminea P. depressa M, sikkimensis
8100 0. 8§49 0. T4Z 0. 837 3. 817
{0 0532) (0. D692 (0. 0273 (0. 018
12:00 0. 795 0. 658 743 0. 778
(0. D562 ({0, 0463 (0. 035) (0. 0282
A{ Change —6. 4% ' —11. 3% —11. 0% —4.7%

Air temperature, 15'C at 8100, 2217 at [2:30.
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lo ¢, 1989; Huner 4§, 1993) Wik, RN, KHSBTEREEc H2sHMWBRAH K
Md 7 H9H =R ARE .
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Fig. 2 Effects of strong light on Fv/Fin and Fo in P. depresia leaves in a sunshine day,
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CHARACTERISTICS AND PHOTOINHI-
BITION OF PHOTOSYNTHESIS IN
SOME ALPINE MEADOW PLANTS

Guo Lianwang Shen Yungang Xu Daquan
(Shanghai Instituie of Plant Physiclogy, The Chinese Academy of Sciences)
Zhang Shuyuan Wu Hai  Wu Shu
(Northwest Platean Institute of Biology, The Chinese Academy of Sciences)
Abstract

The photosynthetic rate and fluorescence parameters in the leaves of some plants grown in the re-
gion of Haibei Research Station of Alpine Meadow Ecosystemn were measured in field with A[:)C protable
CQ; gas analysis system, and a portable fluorometer {(CF -1000).

The potential photosynthetic capacity in leaves of the plants grown in Haibei was not lower than
that of the same plants grown in Xining, The photosynthetic aparatus in leaves of the plants in Haibei
was much less susceptible to night frost than that of wheat transported from Xining., Alter strong sun
light, the PSII photochemical efficiency (Fv/Fm?) in leaves of the plants grown in Haibei decreased, and
could not recovered rapidly. At a lower air temperature, the depline in Fv/Fm was more pronounced.

All the results indicated that photoinhibition of photosynthesis arising from strong light and low

temperature were a significant limit to the growth of plants in the alpine meadow.

Key words ; Alpine meadow plants ; light-saturated photosynthetic rate; PSII photochem-

ical efficiency; photoinhihition
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