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Abstract The paper reports on marked heterogeneity found in vegetation and soil in the Gurbantunggut Desert Western
China related to landform position and orientation. Vegetation and soil data were collected on north-south transects in the
area 44°14'04"—45°41'52"N and 87°37'09"—88°24'04"E  and were compared with vegetation and soil data collected on
east-west transects in the area 44°56'40"—45°29'55"N and 85°30'35"—88°45'12"E. The sand dunes of the survey area are
mainly of the longitudinal form from south to north but checkerboard-shaped and honeycomb-shaped forms are also present
with the height of 10 —50 m. Analysis revealed that the varying trend and strength of the species diversity dominance and
cover of the plant communities in the longitudinal and transverse directions across the landscape are significantly different.
The results of CCA ordination show that the microhabitats of soil organic matter OM  soil salts TS  sorting index o
topsoil water-content SM and pH relate to the differences in vegetation observed as differences in species assemblage
from salt-intolerant ephemerals micro-subshrubs and subshrubs to salt-tolerant shrubs and micro-arbors. The terrain alt.

and soil texture the contents of Mz and ¢, affect the spatial differentiation of many species. However this spatial
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differentiation is not so marked on transects running longitudinally with the landscape in the same direction as the dunes.
The species of the desert vegetation have formed three assemblages under the action of habitat gradients relating to three
sections running transversely across the landscape at right angles to the direction of the dune crests. In the mid-east section
of the study area the topography is higher with sand-lands or dune-slopes with coarse particles. Here the dominant
vegetation comprises shrubs and subshrubs of Seriphidium santolinum and Ephedra distachya with large numbers of
ephemeral and ephemeroid plants of Senecio subdentatus and Carex physodes in spring and summer. On the soil of the
dune-slopes in the mid-west of the study area with coarse particles and abundant TK the plant assemblage of Haloxylon
persicum  Soranthus meyeri Agriophyllum squarrosum is developed. The species composition in the east marginal belt of the
study area has similar characteristics to the mid-west section. There is no corresponding section in the north-south transect

except for the north and south margins . This is because the habitats of most plants are located in the middle of the

microhabitat gradients in the north-south direction in the desert.

Key Words Gurbantunggut Desert vegetation pattern environmental factors environment-plant relationship
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Fig. 1 Geomorphological types and sampling sites of Gurbantunggut Desert
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Table 1 Main plant species of 53 sites traversing from south to north and east to west in Gurbantunggut Desert
No. Plant species Code Sites of species
] Haloxylon persicum Hp HO H1 H2 H8 H9 HIO0 HI11 HI2 HI3 HI14 HI5 73 74 75 76
71 78 710
2 Haloxylon ammodendron Ha H12 Hl16 HI17 HI8 HI9 72 79 711
3 Calligonum leucocladum a HO H1 H2 H3 H4 H5 H7 H8 H9 HI0 HI11 HI13 H14 HI5 73
75 76 78 710
4 Ephedra distachya Ed 2172 Z1—18'*1 ZI—llg H5 H6 H8 H9 HI0 HI11 HI2 HI3 Z3 74 75 76
5 Reaumuria soongorica Rs H19 79 711
6 Ceratoides latens Cel 71
7 Artemisia arenaria Ara H2 H3 H5 H6 H7 HY9 HI3 HI14 7Z5 76 77
8 Seriphidium terrae-albae St HO H3 H9 77 Z7Z8 710
9 Seriphidium santolinum Ss H2 H3 H4 H5S H6 H7 H8 H9 75 76 Z7 78 Z10
10 Eremosparton songoricum Es H4
11 Anabasis aphylla Ana H17 HI18 HI9
12 Stipa glareosa Sg HY 71 73
13 Aristida Pennata Arp HO H1 H2 H3 ZI10
14 Allium polyrrhizum Alp H3 H5 H6 H7 H8 H9
15 Agriophyllum squarrosum As HO H H2 Hl4
16 Horaninowia ulicina Hu HO HI H2 H6 HI5 74 75 78
17 Ceratocarpus arenarius Ca H4 HS5 H6 H7 H9 HIO Z1 75 726 77 78
18 Salsola collina Sc H17 HI18 HI9 72 79
19 Alyssum linifolium Al H8 HY9 HIO Z1 72 73 74 75 726 71 78 Z10
20 Neotorularia torulosa Nt H4 H5 H7 H8 H9 HI2 HIS HI7 74 75 76 78 Z10
21 Senecto subdentatus Ssu H4 HS H6 73 74 75 77
22 Cancrinia discoidea Cd H10 HI12 HI2
23 Hyalea pulchella Hpu 75 76 711 78 710
24 Lappula semiglabra Ls H3 H6 H7 H8 H9 HIO HI2 HI3 H14 HI5 73 Z4 75 76 Z10
25 Eremopyrum orientale Eo H4 H7 H8 H9 HI0 HI12 Z3 Z5 76 77 78 710
26 Trigonella tenella Tt 71 78
27 Astragalus arpilobus Asa H5 H6 HI14
28 * Eremurus inderiensis Ei H5 H8 H9
29 Salsola praecox Sp 73 74 76
30 Hypecoum parviflorum Hyp H8 HI12 HI4 HI5
31 Erodium oxyrrhynchum Ero H4 H8 H9 HIO HI2 HI5S Z1 Z3 74 75 726 771 78 Z10
0 . Carex physodes Cp HO H3 H4 H5 H6 H7 H8 H9 HIO HIl HI2 Z1 73 74 75
76 77 78 710
33 ® Soranthus meyeri Sm H3 H9 HI13 HI4 Z3 75

# are ephemeroid
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Fig. 2 Longitudinal variation of C PIE and vegetation cover from the south to north in Gurbantunggut Desert
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