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Table 1 The effects of atmospheric pressure and gas composition the appareat quantum
requirement (AQR) of wheat leaves.

BRI e ma Cos R EARTHER
Altitude pr:sfuriﬂc AQR
(m) 1 (m bar) T & CO: (ppm) (n=3)
0 1013 Ng 342 16.64+2.49
0 1013 S Air 336 27.084:6.45
2500 749 235 Air 236 59.2745.30
2500 749 N, 231 41.75+6.76
2500 749 N, 334 39.58+4.69
2500 749 Z25Air 332 56.801+13.17
4 2% 0: 338 17.2
4 21% 02 336 30.8
2500 749 2% 0, 231 47.0
2500 749 21% 0, 236 57.0
2500 149 2% 0, 335 : 35.0
2500 749 21% O, 331 41.0
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Table 2 Comparison of photosynthetic characteristics of Aster flaceidus

and Roegneria hirsuig leaves.

W H ERET EEHEE
Item Aster flaccidus Roegneria kirsuta
oA, RiElE EREEFBHG Buh, Bigthsk, TRETERD
7 PRSI RS
A ERRI AL Bigger. Curve of one peak, No Smaller. Curve of one peak.No

Pn and its diurnal variation

or little midday depression of Pn
was observed

or little midday depression of Pn
was observed

FMETHEBERRN LPAT | ENBETEZEEERIN ESTT
FARE, —RETEHARENRD | £7F, —RPrY BAEERLm
e #oR iR
The AQR of Pn remained const-| The AQR of Pn remained con-
Photoinhibition ant in the morning and afternoon | stant in the morning and afternoon
on fine days,which indicated that| on fine days,which indicated that
no significant photoinhibition | no significant photoinhibition
occurred occurred
HETERFENSILTENSA EmEk. BHE BB/, BRHEB
R R COL ¥k EERY B
Effect of PFD on Gs and Ci significant - not significant
BB R R ALE I ] 5—10min 15—20min
Time of maximum value of 5—10 min 15—20 min

fluorescence yield

PR 1.10px mol CO;m~2s~! 1.10 ¢ mol COym=25=1
Dark respiration rate

FEAMER 55 u mol m—2s~1! 55 ¢ mol m~2s5-1
Light compensation point

AR 1900 1 mol m-2s1 1700 1 mol m=25-1
Light saturation point :

RURTHH 0.017 0.012
Apparent quantum yield

ENETHEER 58.8 83.3

Apparent quantum requirement

mol ¥F mol-! CO,

mol JEF mol~1CO,
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PHOTOSYNTHETIC CHARACTERISTICS OF ASTER FLAGCIDUS
AND ROEGNERIA HIRSUTA IN ALPINE MEADOW

Zhang Shuyuan, Wu Hai, Shen Zhenxi, Zhong Haimin and Lu Guoquan
(Northwest Plateau Institute of Biology, The Chinese Academy of Sciences)

Measurements of net photosynthetic rate (Pn) and light response curve of
photosynthesis were made on the leaves of Aster flaccidus and Roegneria hirsuta
using both improved method of dry-weighing and an ADC portable gas analysis
system under natural condition, Fluofescence kinetics curve of chlorophyll of the
Aster flaccidus and Roegneria hirsuta leaves was measured by a method of
fluorimeter. Meanwhile we also analysed effect of photon flux density(PFD) on
stomatal conductance(Gs) and intercellular CO, concentration (Ci)of photosynthesis
in the Aszer flaccidus and Roegnerie hirsuta leaves.

We find that the net photosynthetic rate increased gradually in the morning
after sunrise with increase of air temperature and solar radiation intensity. While
the setting sun went west down in the afternoon, it decreased gradually with
decrease of air temperature and solar radiation intensity. It is steady or changed
little with air temperature and solar radiation intensity at noon. The total
trend of diurnal variation of net photosynthetic rate showed typical curve of
one peak. No or little midday depression of the net photosynthetic rate was
observed. The possible causes were that stomata often opened wider at noon
under these circumstances, though parallel changes in net photosynthetic rate
and stomatal opening rate are often observed.

The apparent quantum requirement, light compensation point, light satura-
tion point and dark respiration rate of the Aster flaccidus and Roegneria hirsuta
leaves are 58.8, 83.3; and 55 wmol m™2s"%; and 1900, 1700 L mol m~2s~! and
1.10 @ mol CO, m™%-! respectively. The apparent quantum requirement of the
Aster flaccidus and Roegneria hirsuta leaves remained constant in the morning
and afternoon on fine days, which indicated that no significant photoinhibition
occiirred.,

From studies of fluorescence kinetics curve of chlorophyll of the Aster flac-
ctdus and Roegneria hirsuta leaves, we find that fluorescence yield of the Aszer
flaccidus leaves achieve maximum peak value after sunshine for 5- 10 minutes.,
However, fluorescence yield of the Rocgneria hirsuta leaves attain maximum peak

value in 15— 20 minutes after sunshine,

At low photon flux density, the decrease in net photosynthetic rate was
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accompanied by a decrease in stomatal conductance and by an increase in inter-
cellular CO, concentration.In this case, net photosynthetic rate was limited obv-
iously by energy supply rather than by CO, supply. We deduce stomatal conduc-
tance to limit net photosynthetic rate in some cases. However, it is not always
the predominant limiting factor of net photosynthetic rate, though parallel chan-
ges in net photosynthetic rate and stomatal conductance are often observed.

If we compare Aster flaccidus with Roegneria hirsuta in photosynthetic
characteristic, we would discover the great differences between the two

populations. Photosynthetic characteristic of Aszer flaccidus is often superior to

Roegneria hirsuia,

Key words: Net photosynthetic rate; Stomatal conductance; Intercellular CO;

concentration; Fluorescence kinetics curve.




