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ABSTRACT

Gurbantunggut Desert locates north of Xinjiang zuengeer basin interior region, it is the only one desert
settled and half settled that existence steady snow cover in winter. But the activation and dust devil has
pricked up in this desert coursed by change of climate and people’s disturbance, which has maximum
impact to the environment and people’s life. So the protection of desert’s vegetation,prevent the activation
of desert has been focus. The study chose three sites which have different vegetation and environment
difference in 40km span in Mosuowan area. Abundance,height,coverage,calculated important value of
every sample in three sites. The vegetation every sites was been classified by using TWINSPAN and DCA.
For study the relationship between vegetation and environment, the ordination has been study by using
CCA ordination.The factors which relate the stability of sand surface as abundance, diversity, coverage, soil
moisture, sand diameter, and landform has been contrasted and analyzed.Use sand erosion and sand
importation to valuate the stability. The study got thereinafter conclusion
1. The vegetation has been classified five types:
1)Ass. Corispermum lehmannianum—Ceratocar pus arenarius
2)Ass.Salsola paul senii
3)Ass.Calligonum leucocladum—Hal oxylon persicum
4) Agriophylum squarrosum—Eremurus anisopterus
5)Ass. Seriphidium santolium—Cer atoides ewer smanniana-Limonium mill
The environmental difference among samples is obvious for samples in different sites has
different conglomeration from DCA ordination. Distributions of Groups in three sites is obvious, because
that the accommodation of species was different. Ass. Corispermum lehmannianum—Ceratocar pus
arenarius mostly distribute in sites 150 tuan and 147 tuan. Ass.Salsola paulsenii mostly
distribute in site 149 tuan. Ass.Calligonum leucocladum—Haloxylon persicum mostly
distribute in sites 150 tuan and 149 tuan. Agriophylum squarrosum—Eremurus anisopterus
and Ass. Seriphidium santolium — Ceratoides ewersmanniana-Limonium mill mostly
distribute in site 147 tuan.

2. The affect of solubility salt to vegetation distribution was not nitability from the CCA ordination. The
distribution of Ass.Calligonum leucocladum—Haloxylon persicum was related to sand erosion
and sand importation. Indicate that this group has Strong capability to fit the extremely
enviroment, which is the pioneer of the succession on the sand surface. The distribution of
Ass. Corispermum lehmannianum—Ceratocarpus arenarius is relate to organic materials
and soil moisture. This group has strong dependence to environmental factor. Distribution of
Ass.Salsola paulsenii relate to Ca®" . It has minus relation to organic materials and soil
moisture. This group has capability to endurance drought and leanness. But the capability to
endurance the erosion is weak. The distribution of Agriophylum squarrosum—Eremurus
anisopterus and Ass. Seriphidium santolium—Ceratoides ewersmanniana—Limonium mill
were related to slop gradient and slop position, but have minus relation to sand importation
and erosion, indicated that this type is strong dependent on environment. It is a type of
medium-term of succession. Taking one with another, the species diversity,abundance,
equality were in downtrend. The dominance was in accretion. The dominants were much
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move obvious. The sand surface activity is deteriorating.

3. Abundance and diversity have no direct affect to steady of sand surface, the must be
beneficial to coverage and equitability. Lesser sand diameter can enhance the capability that
soil holds the water. But the bigger sand diameter can increase the wind speed startup. So
when we evaluated the relationship between sand diameter and stability of sand surface the
environment should be consider. On the one hand, soil moisture enhances the conglutination
of the soil and lowers the intension of erosion. On the other hand, soil moisture coursed the
distribution of vegetation. The height of the sand dune decides the slop gradient. The
intension of wind activity in different slop position related to height of the sand dune and slop
gradient, which related to the distribution of sand diameter and vegetation. So height of sand
dune has considerable relationship.

4. according to synthetically analysis of factor which affects the stability of sand surface. The
site of 147 tuan is most stable. The site of 150 tuan is better. The site of 149 tuan is worst.
According to standard of sand erosion and sand importation, we got the same conclusion.

Key word: Desert; Vegetation; Diversity; Stability
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3-1
Tab3-1 species in three sites of study area

1 Haloxylon persicum 16 Soranthus meyeri
2 Calligonumleucocladum | 17 Matthiola stoddarti
3 Aristida pennata 18 Spirorhynchus sabulosus
4 Ceratoides ewersmanniana | 19 Echinops gmelinii
5 Agriophylum sgquarrosum 20 Senecio subdentatus
6 Corispermum |ehmannianum 21 Nonea capsica
7 Horaninowia ulicina 22 Ermonphyrum orientale
8 Ceratocarpus arenarius 23 Schismus arabicus
9 Salsola paul senii 24 Nepeta micrantha
10 Hyalea pulchella 25 Chrozophora sabolusa
11 Seriphidium santolium 26 Erodium oxyrrhynchum
12 Limonium mill 27 Heliotropium micranthum
13 Petrosimonia srbirica 28 Tetracme quadricornis
14 Eremurusinderiensis 29 Cancrinia discoidea
15 Eremurus anisopterus 30 Arnbia decumbens
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Fig. 3-2 Dendrogram of the TWINSPAN classification of 42 samples in the study aera
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Table 3-2 Eigenvalues, lengths of gradient, cumulative variances of species data of
DCA ordination

Eigenvalue

Axes S Lengths of gradient Cumulative percentage variance of species data
1 0.709 3.252 32.6



2 0.342 2.894 48.3

3 0.137 2.027 54.6
4 0.054 1.436 57.1
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Fig.3-3 Two dimensional DCA ordination diagram of 42 samples around study area
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Fig.3-4 Two dimensional DCA ordination diagram of the key species around study area
1 Erasures anisopterus 2 Heliotropium micranthum
3 Salsola paul senii 4 Corispermum |ehmannianum
5 Limonium mill 6 Seriphidium santolium
7 Senecio subdentatus 8 Agriophylum sguarrosum
9 Arnbia decumbens 10 Ceratocarpus arenarius
11 Ermonphyrum orentale 12 Aristida pennata
13 Hal oxylon persicum 14 Calligonum leucocladum
15 Ceratoides ewersmanniana
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Table 3-2 Eigenvalues, lengths of gradient, cumulative variances of species and
species— environment data of CCA ordination

Species-environment

Cumulative species

Cumulative
percentage

percentage variance

Axes  FEigenvalues correlations
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relation

1 0.615 0.936 28.3 44
2 0.303 0.871 42.2 65.7
3 0.215 0.912 52.1 81.1
4 0.124 0.822 57.8 90
AX1 AX2 0.615 0936 44 65.7
CCA
’ [102]
3-4
Table 3-4 Correlation coefficient between environmental factors and the first two axes
of CCA ordination
SPEC SPEC ENVI ENVI
AX1 AX2 AX1 AX2 SW SV ACP
SW 0.5811* -0.1967 0.6205* -0.2259 1
SV 0.6356* 0.1929 0.6787* 0.2215 0.0261 1
ACP 0.6026* 0.1441 0.6434* 0.1655 0.3205 0.241 1
oM 0.5846* -0.1784 0.6243* -0.2048 0.8372%*%* -0.0023 -0.4071
CO* -0.0415 0.0189 -0.0443 0.0217 0.1038 -0.0741 0.2591
HCO;5 -0.4065 -0.0562 -0.4341 -0.0646 0.0992** -0.5189* -0.1794
Ca*" -0.5754* 0.233 -0.6144* 0.2675 -0.6423* -0.2529 -0.2661
Mg2+ 0.1076 0.0735 0.1149 0.0844 0.0829%*%* 0.0654* -0.0066
SO4* 0.491 -0.1255 0.5244* -0.1441 -0.1576 0.0469 0.6448*
SS 0.4868 0.1293 0.5198%* 0.1484 -0.0382 0.2893 0.6599*
SLO 0.0416 -0.7211%** 0.0444 -0.828**  -0.5526* -0.1364 0.0294
Sp 0.1174 0.3959 0.1254 0.4546 -0.654* 0.2085 0.2654
OM COs>  HCOy Ca*' Mg** SO SS SLO
OM 1
CO3*  0.0739 1
HCO3 0.0672 -0.0495 1
Ca™" 2075 -0.0938  0.1214 1
Mg2+ 0.1556 -0.0014  -0.0466 -0.1161 1
SO 0.7349%*  (0.3352 -0.0212 -0.6297* 0.0968 1
SS -0.0882 -0.0094  -0.3899 -0.1255 -0.0591 0.1079 1
SLO 0.0964 -0.1665 0.0654 -0.0543 -0.1849  -0.0594 -0.2126 1
SP -0.5128 0.1932 0.0088 0.2503 -0.0489  -0.0585 0.5319 -0.312
*P<0.05 **P<0.01
SW SV ACP OM SS SLO SP
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Fig.3-5 Two dimensional CCA ordination diagram of 42 samples and environments around study area
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4.3

4.3.1

4-1
Tab 4-1 the abundance diversity equality index of different slop positions of different
study sites

YDl YD2 YD3 YZ1 YZ2 YZ3 Dl D2

Patrick 500 6.00 7.00 7.00 4.00 6.00 6.00 4.00
Shannon-wiener 1.07 084 1.03 099 068 129 1.51 0.75

147
Simpson 0.28 057 038 045 058 029 0.04 040
Piclou 0.66 047 053 051 049 072 084 0.54
Hill 1.37 057 089 071 075 091 642 1.31
Patrick 10.00 6.00 13.00 10.00 9.00 9.00 8.00 6.00
Shannon-wiener 069 166 215 137 143 129 0.63 0.77

150
Simpson 0.01 0.16 0.12 0.18 025 035 033 0.58
Pielou 026 065 093 070 0.62 072 031 035
Hill 095 124 1.00 154 093 070 232 0.63
Patrick 400 7.00 6.00 6.00 600 7.00 9.00 8.00
Shannon-wiener 029 089 057 060 043 034 047 031

149
Simpson 0.75 044 0.65 060 074 082 0.74 0.81
Pielou 021 046 032 034 024 0.17 022 0.15
Hill 097 087 070 080 0.67 056 0.58 0.064

D3 BZ1 BZ2 BZ3 BDI1 BD2 BD3

Patrick 5.00 6.00 7.00 7.00 4.00 6.00 6.00
Shannon-wiener 0.97 0.86 1.11 1.05 0.73 0.56 0.74
147 Simpson 0.44 0.55 0.38 0.50 0.44 0.69 0.39
Pielou 0.60 0.39 0.48 0.50 0.45 0.31 0.41
Hill 0.77 0.60 0.81 0.54 1.19 0.58 1.41

Patrick 10.00 12.00 14.00 15.00 15.00 12.00 12.00

28



Shannon-wiener 1.07 1.67 1.22 1.81 1.99 1.61 1.67
150 Simpson 0.46 0.13 0.34 0.18 0.12 0.14 0.15
Pielou 0.51 0.76 0.51 0.73 0.80 0.73 0.76
Hill 0.61 1.52 0.81 0.91 1.17 1.54 1.29
Patrick 5.00 7.00 9.00 8.00
Shannon-wiener 0.27 0.46 0.76 0.47
149 Simpson 0.81 0.72 0.55 0.71
Pielou 0.17 0.24 0.34 0.22
Hill 0.78 0.64 0.72 0.70
Partrick Shannon-wiener
20 -

&

SRS IR AP

Simpson

Hill

4-1
Fig.4-1 the abundance diversity equality index of different slop positions of different
study sites
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Fig.4-2 The line of coverage on different slop positions of different study sites
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Fig.4-3 content of sand in different diameter of study sites
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