BIZE EE&%%%W No. 13

1997 4£ 6 B ACTA BIOLOGICA PLATEAU SINICA Jun., 1997

BEEA _*._?E}???Eﬁ f&#0
B EBEETEME
. SLEMEEIERTR

WHER WA ® X

P EM SRR B MBI AT, TS, 810001)

I

DRESXEETARHEMNEY I EZFRNE, HEEEAEBRER T HEER
3 9B0KMY A E RILES LM ME R LEWH MBS ERET T HETR. SREARL
HYREEEALREA A EAHES TRERLENEY . LUREESEAHE. Xt
EEAMEREER. RIREERRYEHERMFABWER. ZATERFZFT, HILE
YR R B R K OLEF BTG TG LR

X@iF. BEEM; SIEY: AR AEENE

LMY (alpine plant) BIEARKEMALKL L EANRHERBXBEY . ARS
B FEHEY) (psychrophytes) MR . & ILEYHE T £ Ry 2R IE B L B™ B B9 £ 77 3035
mAEKERREASE. B HBHAERSES. fERESEBXS LAY ITRE
BARESAEBEDEEFBALE T —RIENEN S, BIE LEYERAPHGE
(Bliss, 1962, 1971; Caldwell et al. , 1982; Mooney et al. , 1961; Salisbury et al. , 1964;
Spomer, 1964), HA&KRZHRATHELS G, BEMBRRERRTSFE.

SeAtE AREY AT RS &R MR BB EIRZ —. BERRNEFLS
EEHESRAEME R R LSRR, T TEEmUEYHLEEER.

EEEATEHYMEE. PEA (Cyperaceae) FIRAR} (Gramineae) FHEMAE
RBRED, HARETE, FHAEBRZGTRER (nvitro) HRMELEIERSK
L4 EE, EASENEXRREED. BITT 1990—1993 FE& I REHERMALK
HE T —EEETR/MIE N EMBELAERANEEEMIRAS. AXMILHE

. BFAAREELRETH, BASEENESREFREELTE.
V.4 1995 4£ 11 B 27 Hl&gj.,

~ 811 -



WSOt A SRS AT I, N HNREEFUANE.
— WHEKEFH &

R G AT ILA EERT AR

mE HERUEHH CO, AAEERET ERNHARITLT, ERNRNMIBRER
BT BRI AR . BIBEE (Kobresia) HARBFERMIKE. A RDHRA, H
T REERNHE (AL, BEATHRAIE, BERAHAKE. HEHSEER
i, CRE/METEEN 2 REEAVEBRAR, ELEAREY. FEINERE
fRM T E R . WA AR F —ANTE, FUGkIRER. HRFEAZA
AN EE, B AR, BILREER. HERREERAN Tom’,

""" AL FEFHE Plexiglass frame

i e b & ¥ 4344 B Foam-rubber cushion
- "

ﬁ- - &% Air out hole

v
é— - - =#E % Air in hole
)’

B1 JRARNEE A EREE

Fig. 1 Schematic drawing of the clip leaf chamber

IR BT ECON ATOEIR, REFKERERBEHRN. AYIHEMEEER
590, HEAEEHMBH PAR) SLEREE N 1100uEm™s™!, H-ENEELE 20C
EH. WENEIER-CRBMER, nsgsrszEta.

SE BT —-RYPRSH CO, WMEBMBR, HRIEEN A AL EPSBE
CO. WEMRBE, AEXMESEHVAE B 3 KRR TRBEEC I HE
5P

“EABRE B E R G EA E S S (198D) A BRI T AL, CO. EELA

* 218 ¢

St ful S AT



7= QGD - 07 B4 4h CO, A7 X ME, 35 ASSA & (AA) FeA LI E L R HTH
E. #FAMZHSTEN 0.5—1.0 F/440. RIEMIALE Y BRI H %
CYEHEYS e :

HAEY FER AR REEGLE SR AT RS E =R (EL 3200 m), Hf
REBEE (K. humilis), “HLEE (Scirpus distgmaticus) , FERPERE (Elymus
nutans), BAGEH (Carex atro-fusca), & GEM (Petentilla fruticasa) TG4 L&
(Lagtis brevituba) R \IHHY . WK SMEREREREE R —FESEBAL
N FHRFERNKSERE, EZRHT 30 S6THEE RASMENELLER. &
BRI 2 RITH B, T EREBAKT, DREREA P %K B 1o i
KiK. :

=, HREAK
1. X5EFELE

WESFRRUBEENRGERES, £BNERME “HIANERBREESTE
PHEVIR TEREEE (RD. 1 PHWELEREEEN CO,. WAMLBABZRLH
T TG HERRUEYT F EREAGRELOBRACAES, RERE—FBEY
e BREFVERED A BN EETMRIMESR, 7% 0T8RP,

®1 BWUEBRESEMALR -

Table 1 Comparisons of photosynthesis in alpine plants
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Photosynthetic rates
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PR

Sample number
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E. nutans
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S. distigmaticus
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C. atro-fusca
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S. superba
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D. fruticosa
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L. brevituba

13.67£1.90

12.20+1. 03

13.15x1. 90

12.71+1. 54

12.7942. 96

9.40=+1.89

13.3243. 00
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Fig. 2 Dependence on light of the photosynthesis in S. superba leaves (measured under 20°C)
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Fig. 3 Dependence on light of the photosynthesis in K. humilis and C. atro-fusca
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MICROCLIMATE IN ALPINE MEADOW ECOSYSTEM AND THE
ECOPHYSIOLOGICAL ADAPTATIONS OF PLANTS
. STUDY OF PHOTOSYNTHESIS IN ALPINE PIANTS

Ben Guiying, Shi Shengbo and Han Fa

(Northwest Plateau Institute of Biology, The Chinese Academy of Sciences, Xining, 810001)

Photosynthetic gas exchange of alpine plants were studied in direct and indirect
methods. The investigated materials were collected from the regions of Haibei Research
Station of Alpine Meadow Ecosystem (El. 3200m) and Daban Mountain ridge (EL
3980m). The measured plants are Kobresia humilis, Scirpus distigmaticus, Petentilla
frutiosa, Carex atro-fusca and Logotis brevituba which distributions are beyond timber-
line. :

It is more difficult to determine the photosynthesis in the field of the alpine or
mountain ridge due to environment factors changing frequently. In most cases we mea-
sured photosynthetic eapacities under the optimum conditions in the laboratory using the
liquid oxygen electrode and infrared CO, instrument. :

All the measured plants, whethere the altitudinal ecotypes or different species, the
characteristics of photosynthesis were more difference. Especially K. humulis appeared
high values of photosynthetic rats, photosynthetic light saturation points and compensa-
tion points, it showed that K. humilis leaves can make even better use of the solar radia-
tion and extremely adapted to the alpine environment. The temperature dependence of
photdsynthesis showed that the photosynthetic maximum, optimum and minimum tem-
perature were reduced with the elevation increase. The maximum photosynthetic rats
(under saturation light, saturation CO; and optimum temperature conditions) in K. hu-
milis were the highest of the investigated samples it shows higher RuBPease activity and
higher potential photosynthetic ability.

Investigations in field, however, photosynthetic rats of alpine plants were low much
more than that of in laboratory, the main reasons may be low CO, partial pressure and

low temperature inhibited the photosynthesis.

Key words: Alpine meadow; Alpine plants; Photosynthesis; Physiological adaptation
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