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6 Administrative Bureau of Dunhuang Xihu National Nature Reserve of Gansu, Dunhuang 736200, China

Abstract; Soil salinity changes caused by altering hydrological regimes can directly affect the distribution and succession of
vegetation in desert-wetland ecosystem. By investigating the vegetation in 171 quadrats at 57 study sites, soil pH and soil
conductivity, which were regarded as the key soil factors determining species distribution, were selected and divided into 6
levels to explore the niches of 15 dominant species in Dunhuang Xihu wetland ecosystems. This study aimed to discuss the
ability of different species in resource utilization and ecological space occupation, which has important implications in
maintaining and conserving the biodiversity in this desert-wetland ecosystems. Results showed that: (1) along the soil pH
and conductivity gradient, both Tamarix ramosissima and Phragmites australis had highest importance values and largest
niche width, which indicated these two species had stronger adaptation ability and can made better use of resources. As the
generalist species, they seemed to play important roles in plant communities. Following them, Alhagi sparsifolia, Populus
euphratica and Lycium ruthenicum also had strong adaptability to environmental factors. (2) The niche width of dominant
species were overall similar but with differences along the two soil environmental gradients, e.g., the niche width of Nitraria
sphaerocarpa and Calligonum mongolicum along soil pH gradient were larger than those along soil conductivity gradient,
while Kalidium cuspidaium and Tamarix austromongolica had larger niche width along soil conductivity gradient, and
showed stronger salt tolerance, thus the utilizing ability and adaptation of these species to different soil factors were not
identical. (3) Most species’ niche overlap were minor, 58.10% species were lower than 0.5 across the two resource axes. It
suggested that the species niches had obvious differentiation along soil pH and soil conductivity gradients. (4) There were
negative ( but not significant) relationships among 15 dominant species, which indicated that the species were competitive,

but the competition intensity was low and the community stability was relatively weak.

Key Words: Dunhuang Xihu; dominant species; niche breadth; niche overlap
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Table 1 Gradient classification of soil resources

TR T VOIS S K Resource grade

Soil factor 1 I m v \% VI
TR Soil pH 7.5—17.7 7.7—7.9 7.9—8.1 8.1—8.3 8.3—8.5 8.5—8.7
+ e R

0.27—5.60 5.60—10.93 10.93—16.27 16.27—21.60 21.60—26.93 26.93—32.26
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Table 2 Importance value and niche breadth of 15 dominant species in Dunhuang Xihu

pH {E85 HL SR
P %ﬁ: — pH gradient @E({gnductwlty gradient
alue Niche breadth value Niche breadth
1 LM Tamarix ramosissima 1.59 1.75 1.52 1.66
2 72 Phragmites australis 1.29 1.75 1.41 1.75
3 BRI 3R SEH Alhagi sparsifolia 0.63 1.61 0.60 1.76
4 1% Populus euphratica 0.60 1.56 0.75 1.66
5 TAMIFE Lycium ruthenicum 0.48 1.51 0.73 1.63
6 WL Nitraria sphaerocarpa 0.48 1.29 0.20 0.00
7 H SN Tamarix austromongolica 0.33 0.88 0.30 1.30
8 ERFEA Halostachys caspica 0.16 0.37 0.11 0.67
9 AR Halocnemum strobilaceum 0.14 0.65 0.15 0.92
10 A Calligonum mongolicum 0.08 0.67 0.04 0.00
11 KM K Poacynum hendersonii 0.08 0.73 0.10 0.92
12 RERITUR Kalidium cuspidatum 0.05 0.59 0.03 1.07
13 MR HEE Clyeyrrhiza inflata 0.04 1.18 0.03 0.92
14 JE 4R Nitraria tangutorum 0.03 0.93 0.03 0.28
15 A3k B Sympegma regelii 0.02 0.28 0.01 0.00

32 ABNES

5% 3 FIIE 2 L2520 Brl 2, 76 358 pH (B RREEVEIR4E | | PO AE W REvS Th DL Sy R ) A7 4 S Rh ot A= 25467
FHEEKT 0.9 b SR 3.81% , 43 SR Z RN S0k 2% SRS 6L 5 AR 500 35TUR,
A5 XSS ESEAN T 0.8—0.9 Z ] 5 EFXT 1) 4.76% , 4 58 X F A S ESENT 0.3—0.8 Z
] (5 BRI () 55.24% 47 38 X Fhst A= A7 BN T 0.3 (5 AR 36.19% , Hirh 9 bRt A= 2507 B Sl
ET 0,0 R R TUNS SR S PR M K, & k5 5 H AL 6 N EEZER/ NI T, £ LR
B TIRAE I, VO IIAE G TP LSRR R 7 X R A S EBER T 0.9 BT 6.67% , 43 Bl
5 AL A B SRR 5 5 AL, H SR S AR U W i 5 58 b P, &k s 5 Ik R
HHE LA 6 XA AESM EESENT 0.8—0.9 Z (6] B F XY 5.71% ,F 59 XFFpxt A S0 EEEN T 0.3—
0.8Z[H] 7 SAIXT Y 56.19% , A 33 XX AL EHEE/NT 0.3 d BAXT 1Y 31.43% , Hir 9 X ol A 2807
BT 0, il S VB o SRR ERTR R TOUNRI & Sk 5L R il 5 &3k BT | em]
U FEPIASGERYE L A7 5 53 ikt 18] Az 25007 F1 S (H 25 S 0K, Sl 1 3 ot e A1 A 2 M o R A5 I e 1

http ; //www.ecologica.cn



6846 JAE = 40 %

S, AT ik g o [] A A b T DL R SR B, A — 0 oG £ P A B U A L g A 27 i B (R 2K
AR, S e 1 3 86 b 22 [ Xof B R 1 5 AR, B fE b )= AR 54
®3 BEEH IS NMIBYMESNES

Table 3 Niche overlaps between 15 dominant species in Dunhuang Xihu

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0.769  0.896  0.613  0.684 038 0825 0.612 0.622 0388  0.686 0.792  0.738  0.389 0.582

2 0.930 0922 0971 0924 0343  0.613 0445 0525 0343 0518 0548 0437  0.392 0.258
3 0.776  0.800 0.842  0.777  0.341 0.757  0.663  0.636  0.341 0.519 0737  0.735  0.460 0.559
4 0.955  0.797  0.616 0.907  0.239  0.491 0.314 0408 0239 0411 0.443 0305  0.278 0.178
5 0.757  0.653  0.591 0.791 0.187  0.393  0.301 0.343  0.187 0722 0363 0295  0.253 0.188
6 0.560  0.684  0.772  0.388  0.381 0.261 0.000  0.000  1.000  0.116 ~ 0.000  0.209  0.088 0.000
7 0.484 0602 0326 0422 0706  0.156 0.539  0.790  0.261 0.210 0954 0535 0427 0.368
8 0.255 0369 0713  0.081  0.265  0.883  0.004 0.817  0.000 0.264 0.620  0.789  0.842 0.534
9 0.571 0444  0.181 0.640 0571 0390  0.188  0.121 0.000  0.088  0.797  0.458  0.860 0.164
10 0.569  0.587  0.176  0.536  0.381 0442  0.299  0.076  0.882 0.116  0.000  0.209  0.088 0.000
11 0723 0595  0.628 0.705 0301  0.185  0.057 0.002  0.010  0.007 0.250  0.461 0.023 0.475
12 0.295 0458  0.751 0.101 0414 0803  0.329 0927  0.000  0.000  0.000 0.615  0.407 0.516
13 0.752  0.606  0.630  0.706  0.506  0.163  0.241 0.037  0.327 0305 0.744  0.063 0.375 0.910
14 0.504  0.694 0459 0312 0224 0.768  0.296 0.497  0.552  0.809  0.002  0.449  0.205 0.000
15 0.314 0385  0.271 0.289  0.698  0.000 0.936  0.000 0.000 0.000 0000 0351 0.178  0.000
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Fig.2 Distribution characteristics of niche overlap among species
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Table 4 Analysis on the overall association of dominant species

XN FHE

£ 52 2 T (LTSRS ) R 25 2R
. T St . . L X* threshold
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