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Hetergeneityies of Leymus secalinus ramet population and it’s soil resources in

the Otindag Sandland
ZHU Xuan-Wei', LIU Hai—Dongl , LIANG Shi-Chu',YE vYOI’lg—ZhOHg2 , DONG Mingl i (1. Key Laboratory of

Quantitative Vegetation Ecology. Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China; 2. Department of Agronomy.,
Heé' nan Agricultural University, Zhengzhou 450002 ,China). Acta Ecologica Sinica,2004,24(7) :1459~ 1464.

Abstract : Clonal plants can exploit resources with heterogeneous patterns by ramets anchoring in different patches. They can be
very successful and can dominate many ecosystems. The Otindag Sandland is a semi-arid area in China and Leymus secalinus is
a dominant clonal grass in the Otindag Sandland. The objectives of this study were to investigate the spatial pattern in Leymus
secalinus and of resource heterogeneity in the Otindag Sandland.

Field investigation was conducted in the center of the Otindag Sandland, Zhenglan County. Inner Mongolia, China (42°53’
~42°58'N, 116°01' ~116°08'E). One pot was positioned at random in the lowland meadow , the ecotone of lowland meadow to
sand accretion area and the sand accretion area. respectively. A plot consisted of a square grid divided into 20 X 20 subplots of
20 X 20 cm?®each. Number of ramet of Leymus secalinus in a subplot was counted. Materials of L. secalinus’ aboveground were
harvested and taken back to the laboratory., then oven-dried at 70 C to the constant weight. And the soil water content,
organic matter and N total in each subplot were determined. Using semivariance analysis, heterogeneity of number of ramet
and aboveground biomass in L. secalinus, soil water content and soil nutrient were analyzed. And spatial pattern in L.
secalinus was investigated by lacunarity analysis.

Results showed that there was different tendency in the changes of number of ramet and aboveground biomass in Leymus
secalinus s soil water content and soil nutrient from the lowland meadow . the ecotone of lowland meadow to the sand accretion
area. The distribution of number of ramet in L. secalinus was significant spatial autocorrelation in the lowland meadow and the
ecotone and the sand accretion area. And their ranges increased from the lowland meadow, the ecotone of lowland meadow to

the sand accretion area. The soil water content was only autocorrelation in the sand accretion area. The spatial distribution of
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N total and C organic was similar in these habits. In the lowland meadow and the ecotone, both of their autocorrelation were

significant and their ranges were alike. No spatial autocorrelation occurred for them in the sand accretion area. Spatial pattern

in L. secalinus was bias random and somewhat cluster in the lowland meadow, approximate cluster in the ecotone and even in

the sand accretion area.
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Table 1 Basic statistics of number of ramet and aboveground
2 biomass in L. secalinus, soil water content and soil nutrient at
1 3 various habits in the Otindag Sandland
’ ’ Soil
. . . Number Biomass oft water . Niotal
) N Habits  Basic statistics [ ¢ (me) content  Corganic )
0l rame m;
£ w %) !
’ ° Mean 0.56  1.78  19.25 3.88 0.16
’ ° 3 Lowland SD  0.64 2.55 3. 66 0. 84 0.79
N N meadow CV  87.50 143.26 19.01 21.65 25. 36
N 400 400 400 400 400
b
Mean 1.10 3.10 3.76 0.62 0.03
Ecotone SD  0.35 4. 20 1.62 0. 34 0. 44
2.3 CV 31.82 135.48 43.09 54. 84 56. 25
2 N 400 400 400 400 400
Mean  2.24 7.37 2.51 0.41 0.01
o . .
Sand SD  0.88 5.37 0.48 0. 30 0.29
’ ° accretion CV 39.29 72.86 19.12 73.17 88.33
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Table 2 Spherical model geostatistics for semi-variograms expressing the distribution of ramet and aboveground biomass in L. secalinus. soil

water content and soil nutrient at various habits in the Otindag Sandland

/ R?
Ttems Habits Co Co+C Ao Coy/ Co+-C
Lowland meadow 0.076 1.198 0. 851 0.063 0.986"
Number of ramet Ecotone 0. 055 1. 311 1. 464 0.042 0.942*
Sand accretion area 0. 006 1.121 1. 874 0. 005 0.987*
Lowland meadow 0.398 1. 223 1.522 0.325 0.943*
Aboveground biomass Ecotone 0. 045 1.426 2.542 0.032 0.992*
Sand accretion area 0. 051 1. 151 0. 660 0. 044 0.846*
Lowland meadow 1. 075 1.234 51. 000 0.871 0. 005
Soil moisture Ecotone 1. 078 1. 265 49. 000 0. 852 0. 007
Sand accretion area 0.311 1. 326 2.526 0.121 0.664"
Lowland meadow 0. 668 1. 446 3.268 0. 462 0.775*%
N total Ecotone 0. 246 1. 354 2.261 0.182 0. 806"
Sand accretion area 1. 098 1. 213 66. 000 0. 905 0.009*
Lowland meadow 0.106 1.428 2.878 0.074 0.988*
Organic matter Ecotone 0.236 1. 288 1. 678 0. 141 0.562*
Sand accretion area 1.119 1. 206 51.000 0.928 0.004*
* P<0.05
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Fig. 1 Semivariograms of number of ramet, aboveground biomass in L. secalinus, soil water content and soil nutrient at various habits in
the Otindag Sandland
Habits; LM Lowland meadow; ET Ecotone; SA Sand accretion area. a Number of

ramet; b Aboveground biomass; ¢ Soil water content; d N total; e C organic
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