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Effects of grazing on spatial distribution relationships among constructive and

dominant species in the Stipa grandis steppe
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College of Grassland, Resource and Environment, Inner Mongolia Agricultural University, Hohhot 010019, China

Abstract: A study was conducted to determine the effects of grazing on spatial distribution characteristics and relationships
of constructive species ( Stipa grandis) and dominant species ( Leymus chinensis and Cleistogenes squarrosa) in the S.
grandis typical steppe of Xilinguole, Inner Mongolia. Based on geostatistics, the semi-variance function, fractal
dimensions, and kriging interpolation methods were used to analyze the spatial distribution of S. grandis, L. chinensis, and
C. squarrosa on the small scale in all treatments. The results showed that the population density of S. grandis, L. chinensis,
and C. squarrosa were higher in the grazing treatment ( G) than in the enclosure (CK) (p < 0.05), which were 10.94,
12.95, and 13.60 plant/m’ in the CK, and 16.84, 48.28, and 28.63 plant/m’ in the grazing treatment , respectively. The
model was fitted by the semi-variance function, the spatial distribution functions of S. grandis, L. chinensis, and C.
squarrosa populations were all consistent with the Gaussian model in the CK and grazing treatment. According to the

relationship analysis of the spatial distribution, the structure ratio was 93.3% in the grazing treatment and 60.4% in the
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CK, which indicates that the population distribution of S. grandis was affected by structural factors in the grazing treatment
and was influenced by random factors in the CK. The fractal dimension values of the CK and grazing treatment were 1.796
and 1.361 respectively. This means the spatial distribution patterns of S. grandis, L. chinensis and C. squarrosa in the
grazing treatment were more complex than that in the CK, and the spatial distribution of S. grandis is less dependent on L.
chinensis and C. squarrosa. The three-dimensional map analysis showed that the relationship of mid-low density of L.
chinensis and high density of C. squarrosa changed from a competitive relationship in the CK to an affinity in the grazing

treatment with S. grandis. Therefore, grazing may change the inter-species relationship.
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Table 1 Descriptive statistics for population density

TP RE i R FfElmzE  REIRZE BRRMN R/ ME RME e 22
Plant population Treatment Density STD SE C.V. Min Max range
KEZF CK 10.94b 3.05 0.305 0.279 5 21 16
Stipa grandis G 16.84a 5.4 0.543 0.321 8 32 24
ES CK 12.95h 8.257 0.843 0.638 1 53 52
Leymus chinensis G 48.28a 30.953 3.111 0.64 3 141 138
B - CK 13.60b 7.174 0.721 0.528 1 31 30
Cleistogenes squarrosa G 28.63a 14.435 1.443 0.504 5 79 74
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Table 2 The semi-variance functional analysis of Stipa grandis

fbH x| Heg:{d HEHE ZER AR e il YeiE REL

Plot r(h) Co Co+C C/Co+C A RSS R*/%
CK [ 6.33 16.0 0.604 34.85 1.28 98.1%
G =i 0.0045 0.0676 0.933 46.76 6.86x1076 99.8%
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Fig.1 The semi-variogram of Cleistogenes squarrosa
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Fig.2 Fractal of spatial distribution Stipa grandis
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Fig.3 The three-—dimensional map of spatial distribution Stipa grandis
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