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Abstract The carbon isotope composition & C value of plants is a useful index for assessing intrinsic wa-
ter use efficiency WUE and can also provide information on long term WUE  because the & *C value inte-
grates photosynthetic activity throughout the entire life span of the leaf tissue. Water is the limiting environ-
mental factor for growth and reproduction of steppe plants in the Xilin River Basin Inner Mongolia. Carex ko-
rshinskyi a perennial forb is widely distributed throughout the Xilin River Basin and shows strong adaptive
characteristics enabling it to survive in habitats with widely varying nutrient and water conditions. In this
study six plant communities were selected which differed in floristic composition and soil water status but had
similar climatic conditions such as temperature and precipitation. Foliar 6 *C values leaf water content
LWC and population characteristics including height density and aboveground biomass of C. korshinskyi
were measured in each of the six communities. Our objectives were to study the variations in foliar 6 *C val-
ues LWC and population characteristics of C. Fkorshinskyi along a soil water gradient to better understand the
adaptive strategies of C. korshinskyi to water stress. Results showed that 1 There were significant variations
in foliar & 3C values of C. korshinskyi in different habitats changing range 1.8%c . The foliar & *C values
of different C. korshinskyi populations tended to increase with decreasing soil water content SWC . A signif-
icant negative correlation was found between foliar & *C values and SWC in different soil layers indicating
that C. korshinskyi populations could change WUE in response to water availability. 2 A significantly nega-
tive correlation was found between foliar & *C values and LWC of C. korshinskyi. Only small variations in
LWC were found among the six different C. Fkorshinskyi populations indicating that the WUE of C. korshin-
skyi was sensitive to changes in leaf water status. 3 There were significant differences in height density
aboveground biomass and frequency of occurrence among C. Fkorshinskyi communities along the soil water gra-
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dient. The C. korshinskyi populations with higher & *C values had higher occurrences in the plant community
and contributed more to total aboveground biomass and community productivity. Our results suggest that C.

korshinskyi can adjust its water use pattern such as enhancing WUE

to adapt to habitats with different soil

water availability increasing its competitive ability across a wide range of habitats.
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Table 1~ Overview of sites of different plant community types in the Xilin River Basin Inner Mongolia
Plot No. Community name Community type Situation Altitude m Soil type Land use type
43°44.925' N
! Achnatherum . Saline meadow 116°40.629" E 1190 Meadow soil Grazing pasture
splendens community
e 43°29.418' N
2  Filifolium Meadow steppe 116°49.643' | 1380 Dark chestnut soil Mowing field
stbiricum community
N 43°32.895" N
3 Leyms thr.u,n,sm Typical steppe 116°40.708" E 1250 Dark chestnut soil Fenced plot
community
. . 43°32.322' N
4 Stipa grar‘ldLs Typical steppe 116°33.117" E 1180 Chestnut soil Fenced plot
community
. 43°35.748' N
> Caragana mlc.rophylla Restoring steppe 116°44.419" E 1210 Chestnut soil Fenced plot
community
6 Artemisia frigida 43737.967' N 1180

community

Degraded steppe

116°39.397" E

Chestnut soil

Heavily grazed
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Fig.1 Variations in soil water content SWC of surface soil layer 0—-20 em in different communities during growing season
+ Swc p<0.05 p>0.05  Different letters rep-

resent significant differences in SWC between different time p <0.05  whereas any same letter means the differences are non-significant p >0.05

2 8

Table 2 Variations of soil water content in different communities on August 2001

Soil water content %

Plot No.
0~20 cm 20 ~ 40 cm 40 ~ 60 cm
1 16.65 +2.897 15.76 +2.224 17.62 +3.21%
2 15.55+1.23% 7.93+£0.35% 8.08+0.31™
3 11.40 + 1.40% 6.14+0.70% 6.77+1.24%
4 9.49+0.67% 6.97+0.78™ 5.49 +0.48™
5 7.75 +2.75% 4.21+0.84™ 3.95+0.91™
6 7.14+0.61™ 4.70 +0.94™ 4.42+1.17™
+ Data in column are mean = SD
p<0.05 p>0.05  Capital letters represent the differences in

SWC of the same soil layer among plots whereas small letters show the differences in SWC among different soil layers in the same plot. Different letters represent
the differences are significant p <0.05  whereas any same letter means the differences are non-significant p >0.05
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C values between different plots p <0.05
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Table 3 Variations in characteristics and 8 *C values of Carex korshinskyi populations along soil moister gradient
Plot No. Frequency Height Density Aboveground biomass Relative aboveground Aboveground biomass per cluster
% cm cluster m~ g DW m~2 biomass % mg DW cluster ™!
1 70 10.6+1.2°  184+86" 4.6+2.0" 3.5+1.8" 25.8+7.7°
2 100 14.4+0.5" 484 +27° 26.5+1.8" 16.9+1.2" 55.2+2.6
3 %0 16.0£1.3"  86+22" 5.8+1.3 4.0+1.0" 76.3£6.9"
4 100 14.5+£0.7" 156+ 38" 11.5+2.7" 14.7+3.3" 78.2£8.4°
5 60 17.2£0.8° 4723 3.1+1.5 1.420.7° 71.3+7.8°
6 90 8.4+0.6°  136+30" 3.9+0.8" 3.6+0.8" 31.6£4.0°
+ Data in column are mean + SE p<0.05 Dif-

ferent letters represent significant differences between plots p <0.05

-
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Fig.6 Relationships between mean & "*C values and occurrence frequency relative biomass of Carex korshinskyi populations in different communities
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