# 38 %%E@E%géﬁ Fasc. 3
1991 £ 7 H ALPINE MEADOW ECOSYSTEM Jul., 1991

RELEMAEYEBEESTERT
HEXRNANT 2
ARE HRE  HER

ChERZE AL S REDRART)

i E

BT (Kobresia humilis) %) 12 FREWHOT 107 16 38 £ 24 9.5503% 10 °mg/
(cm®es), ALl E FE#011.4463%x 10 °mg/ (em®+s)], BEIEIL (Gentiana straminea)
BAKL6.3160 X 10 °mg/ (em*+s) ], X EE SHWHBLIFIEMFHRR ML X, BAhhEBR
EHAWBHEREEL, —BN5 6 AEENEE, 8 AAEAE, REXEBHIEE, Fo9
R o P ek, MyELREH SHMEARERH FROSAmR, B “HRigEmn” gk, X5#E0
RATFA DR RENRE —EXE, MEREEBBENEEHRERETFREE, BE
(MR, BRE. R, 2B >eBEE> L8k,

XBE. BEERS; BBRIL WERF,

%%%ﬁ%—%ﬁ%%iﬂﬁﬁ,Eﬂﬁﬁmtﬁ,ﬁﬁﬁiﬁm%mﬁﬁgaﬁ
Ao Rof P L A0 2 BIE E SBf, ENAP S AP %E GFAEES, 1983 SRS,
1985; WEARFIMERL, 1989; it BR%, 1988; Gates, 1968) % el i %,

EEE (Kobresia humilis) A ERBFHRES R EIERNEGLER Y — HABBEN
MIRCAHRE (BpEE%, 1989), FXELAMIIEBEEE® 12 FEyABRERSEY
BIAHER, WITERESEEFETHYABRESHER FOHERER, AI0UHE
i T LK 4y BV AL R, Wi HSHEE WA hE - SRR E N,

MM 5

1988 4% 5—9 H, fErp P Eeipde R B A BRI 0L B Wit i b T e ARG 58 B
WWEE, KR A RMECH LXRE (BEE, 1982), ERATHE.

5‘ * EREATEEERETR.

i




TSR N ¥ S (Festuca oving), TRBERE (Blymus nutans) ¥, ZH: LM (Soi-
rpus distigmaticus), BBHEE (Carex airofusca) FEHBEMR K (Potentilla anserina) . EHE
B (P.nivea)  ETINTESH (Saussurea superba) ' BEXKEEH (Leontopodium nanum) H iy B
T (Ozytropis kansuensis) JEIEF (Gentiana straminea) MFHKEIR (Aster flaccidus) 12
M. RAREHLEE, THSAEREREZ )R, B, RAeREY BTG S E R, R
e (PRIETELE, 1988) MM K EoZEEESEE; JH 7151 B SRR EME; Cossen RUHAE}
Mla M EE, LH AR E L (5—10em) K4y HEdBhEfdiR R, Hbd %
BEEGH T Som WRINEE . ENEEDERRED R ICREXBEEF, RAMELSSEBES T
Fik, W EIZEGBHELZMAE, FAEREBOLCHEMSITHE IBMPC IR LK.

BR 50
(— EHEEBEDFHDSE
sy WILE 5 ARCAI 6—9 Hitvds A N4, MIERER, MHIMBIHE, Sk 2h ME 1K,
12 P Mo I HIE R E 1,
F1 BEEG 12 HEDTRNRNERERE0 "ng/ (cm®+s) ]

Table 1 The transpiration intensity of 12 plant specise in Kobresia humilis meadow in
different peroids[10-3mg/(cm?+s)],

W M 2% A 4 Month a1

Plant species 5—6 T 8 9 Average

EEE 8.3626 13.1081 12,6480 11.1929 11.4463

Kobresia humilis ¢

ERER 9.8719 12.5488 11.0208 9.8335 10.8188

Carex oirofusca

L EE 8.2021 12.1687 13.3097 6.4112 10.2290

Scirpus distigmaticus

¥ 8.1613 10.9329 12.4263 6.1123 9.4087

Festuca oving

B 10.3719 7.7216 9.4998 4.9726 8.1415

Elymus nutans

SHEBEHE 7.5463 14.1880 11.4055 s 11.0466

Potentilla nivea

Rk ghE T.6943 9.4916 12.9069 10.5246 10.1542

Leontopodium nacum

WHRBREE 7.0368 12.2026 13.4283 7.5303 10.0495

Potentilla anserina

FEREHE 8.7953 10.2311 11.3513 9.2306 9.9021

Aster flaccidus

HinwE 7.5373 11.3260 10.2499 8.1163 9.3073

Oxytropis kansuensis

EWMREHR 5.9380 8.3997 10.2120 10,7931 8.8367
(ujg'qssureu superba

FRIEFL 4.9399 6.0782 9.4726 4.7733 6.3160

Gentiana straminea

B 7.8715 10.6998 11.4943 - 8.1335 9.5503

Total average
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Fig.1 Diurnal courses of transpiration intensity for 12 plani species in
Kobresia humilis meadow.
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'%Eﬁﬂ%% 0.8050** | 0.6689** | 0.7058** | 0.5320* |—0.1173—0.3184 0.6852** 17
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Table 2 The coefficient of correlation between transpiration intensity of 12 plant species
and environmental factors in Kobresia humilis meadow.

e P m | e om HER | Lppew EMEBE s | CERRE REARY
%’Ellaut#?pet:ifss Leu::f tezn;l. Air teu:l. S(?eil ts;;;ff\" i{%%iggﬁ;&f& Sﬁii&;}iﬂr };Liigehr:csity [seafg;
R 0.3721 0.2534 0.1965 0.1910 0.3262|—0.4089 0.2085 18
Kobresia humilis |
BEREE 0.3675 | 0.0325 0.2196 |—0.0885 |—0.1435/—0.5936%* 0.3346 16
Carex airofusca X
CHSLER 0.7584** | 0.6253** | 0.7769** | 0.4712* |—0.2187|—0.1418 0.3669 18
Scirpus distigmaticus
FEF " 0.7668%* 0.5101* 0.4383 0.3825 0.0740(—0.3522 0.1850 16
IFesiuca ovina
ERERE 0.6270** | 0.3187 0.6873** | 0.2393 |—0.4195|—0.2466 0.3022 19
Elymus nutans ]‘
ERELS 0.1871 | 0.1642 0.0956 0.0572 0.2428|—0.6506** 0.2167 18
Poteniilla nivea
kg 0.3323 | 0.5278** | 0.3559 0.4152 0.2519] 0.0747 0.0975 18
Teontopodium nanum
TS 0.7355** | 0.4788 0.4576 | 0.3832 0.3873|—0.4437 0.3773 17
Potentilla anserina |
=S Vi 0.5463* | 0.2105 | 0.5341 0.1681 | 0.0993|—0.1835 0.0711 | 18
Aster flaccidus ;
HiltEsE 0.6427** | 0.4684 0.4421 0.3365 |—0.2724/—0.4392 0.3333 16

Oxytropis kansuensis

Sassurea superba

FRAEFL 0.5824* | 0.3541 0.4024 0.3062 0.2387|—0.2162 0.3125 18
Gentiana straminea

A

2 B=00.01,* P00
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Table 3 Correlation matrix of transpiration intensity of plants to
environmental factors in Kobresia humilis meadow.

i L X 2 & Xe | x#oste uigeolot
" Factors
o | X1
Leaf temperature :
iR X, 0.6035**
Air temperature
HiFR X 0.7745** 0.8040**
Soil surface temperature
TERE l X: 0.50T7T**% 0.9323** 0.6667**
Soil temperature |
HEBE X'5—0.4950%*|—0.4468**|—0.5823**|— 0. 3552+*
Relative humidity : | :
f3EAR S : Xa—0.0493 0.3055** 0.2152** (.3525**—0.3007**
Soil water ‘
JERREE X7 0.3453*% 0.1843** 0.3889** 0.0350  |—0.3571**—0.2460
Light intensity
EBBRE ¥ 0.4670%% 0.3592** 0.3940%* 0.2632** 0.0371 |—0.1506* 0.2005**
Transpiration intensity

yerTHOL P05
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Table 4 Regressive equation of transpiration intensity to environmental factors

in Kobresia humil;s meadow,

Gentiana siraminea

H % mEHE HEHEE
Plant species Regressive equation R

BEE 0.9015**
Kobresia humilis Y =23.8652e (-9°8224/X1)
ER ¥=17.1098—4.959%¢"2X 4 . 0.5936*
Carex atrofusca
ot = 2138 V' =6.0388+0.4183X s —4.0300e72X ¢ 0.8537**
Secirpus distigmaticus
EF ¥=2.5751+0.4151X 1 0.7618**
Festuca ovina
SRR Y=4.1853+0.2001X ¢ 0.6872**
Elymus nutans
SREEE ¥ =22.1472—8.6T45e"2 X ¢ 0.6506**
Potentilla nivea
BRRE Y =—16.7784+0.3129.X 1 +0.4295.X » +0.2380X 0.8778**
Leontopodium nanum
HBAREERR ¥'=—3.1832+0.4150.X 1-+0.1333 X 4 —3.1002e "2 X X' 0.9004**
Potentilla anserina
TR Y =—8.5622+0.1393X 4 0.8000**
Aster flaceidus
HltE ¥ =3.2533+0.2884X: 0.6427**
Oxytropis kansuensis

L RIRER ¥=4,8085+0,2184X 1 —1.7413e"2 X s 0.8591**
Sassurea superba
FEIEFL V'=—4.3985+0.2880X 1 +8.0318e™2.X 4

0.7765**

FF=f3 3, Symbol are as same as Table3,
#ifr: Units X, °C, X2:°C, Xs: °C, X.:°C, Xs: %,
Xo:Mbar, Xq:%104x, V. x10"3mg/(cm?-s)o
*+ P<0.01, * P<<0.050

HENE RS B SRR EYE (P <0.058P <0.0D kT, BEEEBREN
M R RS R, B 11 BN E SRR RN R, R
B R, SIAMEEE GRERT) SEmlmasm g g EnmREE
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A PRELIMINARY ANALYSIS ON RELATIONSHIP BETWEEN
TRANSPIRATION INTENSITY OF PLANT AND
ENVIRONMENTAL FACTORS IN KOBRESTA

HUMILIS MEADOW

Shen Zhenxi, Yang Futun and Zhong Haimin
(Northwest Plateau Institute of Biology, The Chinese Acodemy of Seiences)

This study was carried out at Haibei' Research Station of Alpine Meadow Eco-
system during the growing season from May to September in 1988. The diurnal
and seasonal transpiration intensity for twelve plant species was measured by the
method of cobalt paper in Kobresia humilis meadow, and at the same time, the
data of environmental factor were also recorded.

The average value of transpiration intensity of 12 plant species in Kobresia hum-
ilis meadow was 9.5503 x 10™mg/ (cm?®.s) , the value of Kobresia humilis[11.4463 X
10 *mg/ (cm®.s) Jwas highest and the value of Gentiana siraminea [6.316x10°mg/
(cm?.s) Jwas the lowest; the interspecific difference is related to anatomical chara-
cteristics and metabolism. The seasonal courses showed that the transpiration in-
tensity of plants increased gradually from May, and reached the maximum value
in July or August, and then decreased gradually to September.Diurnal variations
of transpiration intensity for plants in this meadow changed along with the
variation of environmental factors and the diurnal courses showed single peak
curve in growing season,. but they were related closely with regularity of stoma
opening or closing and developing rhythm of plants. The major environmental
factors which influence the transpiration intensity of plants in this meadow are in
such order:leaf temperature>soil surface temperature>air temperature>>soil tempe-
rature>light intensity >soil water.The regressive equation of transpiration inten-
sity to these factors was established by the method of successive regression or

simple nonlinear regression,

Key words. Kobresia humilis meadow: Transpiration intensity; Environmen-

tal factors.



