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Relationship Between Soil Factors and Spatial Distribution of Desert Vegetation
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Abstract: Based on field survey data and laboratory analysis, CCA canonical correspondence analysis was
used to study the relationship between desert vegetation distribution and soil factors to provide theoretical
support for vegetation restoration and reconstruction in artificial wetland in the lower reaches of the Shiy-
ang River. The results showed that the desert vegetation community of artificial wetland was dominated by
saline-alkali tolerant wet species, including 24 plant species (8 shrubs, 8 perennial herbs and 8 annual
herbs) ,and herbs accounted for 66. 67 % of the total. The ecological niche widths of Nitraria tangutorum ,
Phragmites australis s Haloxylon ammodendron , Lycium ruthenicum , Kalidium foliatum ,Kali collinum ,
and Halogeton glomeratus were larger,and they had strong adaptability to the artificial wetland habitat af-
ter ecological water transport. The mean soil moisture content, clay content,silt content and sand content
in the lake area were 9. 85%,5.25%,21.22% and 73.52% ,respectively. The mean soil organic matter con-
tent was 11. 8 g/kg,total nitrogen content:5. 8 g/kg,available phosphorus content:0. 2 mg/kg,pH:7. 39,

and electrical conductivity:578. 31 pm/cm. The particle size composition of surface soil was mainly fine

Y7 BH:2022-08-22 {&E EHHEA:2022-10-11
BB HiltA AR %34 (20JRERA095,20JR5RA09D) 5 H i T s AF 4 31 K] (20 YF3FA008) ; 2020 4% H it 4 # 4EBHE A A FE 26
THIH .
F—1EHE N ML RIME R . B A e BEAE 8 2E S . E-mail: zhpg1987 @sina. com
* FEEEE LEM I TR R . B Y SR AT A . E-mail:313961565@ qq. com



96 PO LA B 2 4 38 &

sand,silt and very fine sand. CCA analysis showed that soil moisture,available phosphorus,and electrical

conductivity were the key driving factors of the spatial distribution pattern of desert vegetation communi-

ties in the artificial wetland.

Key words: artificial wetland; desert vegetation; soil factors; niche; spatial distribution
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Table 1  Species importance value and niche width of desert plant communities in artificial wetland in low reaches of of the Shiyang River

H 4y i A i Y HEH Az 5 AL 98
W2 Haloxylon ammodendron (C. A. Mey.) Bunge HEA 359.70 10. 321
Y Artemisia desertorum Spreng. AEEA 25.62 3.549
H#ill Nitraria tangutorum Bobr. A 881.51 21.728
LR M Tamarix chinensis Lour. AR 118.02 5.124
£I8) Reaumuria soongarica (Pallas) Maximowicz HEA 25.45 1.991
7 SR 3G JL Caragana korshinskii Kom. HEAR 9. 96 1.023
BEHMIAL Lycium ruthenicum Murray HEAR 101. 27 5.711
UK Kalidium foliatum (Pall.) Moq. HEA 175. 42 5.139
YHE Psammochloa villosa (Trin.) Bor ZAF A ROR 19.11 1.014
P2 Phragmites australis (Cav.) Trin. ex Steud. Z A RAR 542,09 12. 556
W5 Sophora alopecuroides L. ZHEEFAR 4,68 1.234
Y% B%3E Peganum harmala L. ZARERAR 6.82 1.003
HWAEAM LB Limonium aureum (L.) Hill. ZAR A FAR 93.07 4. 874
TR E Astragalus grubovii Sanchir LR 34. 66 4,248
KBEH E Zygophyllum gobicum Maxim. LA FER 72.91 2.781
WAL Karelinia caspia (Pall.) Less. ZAE B 6.35 2.028
W Halogeton glomeratus (Bieb.) C. A. Mey. 1 AR B A 144. 97 7.822
WE¥ Kali collinum LARAE LA 164.13 9. 340
W JH % Eragrostis pilosa (L.) Beauv. 1 AR 6.27 1.994
WS 52 Corispermum patelliforme 1ljin 1 AR R 67.14 2. 330
%5 VKEE Bassia dasyphylla (Fisch. et Mey. ) O. Kuntze 1 AR AR R 83.73 6.237
V3% Agriophyllum squarrosum (L.) Moq. 1 AR AR 149.52 5.776
KGZE Chenopodium glaucum L. 1 AR R 3.06 1.212
WEH L Echinops gmelinii Turcz. 1 AR R B A 4,54 1.326
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Table 2 Descriptive statistics of soil factors of artificial wetland in the low reaches of the Shiyang River

+ AL T fe/MA PN ] bR 2 U it B2 A5 RBCY)
+ K SW (%) 2.42 16. 46 9.85 3.86 —0. 84 —0.30 39.16
Ziki Clay (%) 1.18 16. 00 5.25 3. 80 0.85 1.05 72.27
BRL Sile (%) 3.25 54. 26 21.22 15.33 —0.81 0.55 72. 20
Wi Sand (%) 34. 89 95.57 73.52 18.93 —0.76 —0.59 25.74
4% TN (%) 0.10 1.53 0.58 0.39 0.35 1.03 68. 22
WAL AP/ (mg « kg ) 0.1 0.5 0.2 0.1 0.19 1.06 61.44
HHLFE SOMCY) 0.53 1.58 1.18 0.27 —0.12 —0.69 22.98
pH 6.72 8.10 7.39 0. 36 —0.48 —0.41 4,93
HS R EC/(ps+cm ) 90. 60 1290. 10 578. 31 387.82 —1.21 0. 44 67.06
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Table 3 Grain size components of soil surface of artificial wetland in the low reaches of the Shiyang River

Y Fhkr L & 4> b _ bR &R
<0. 002 0.002~0. 05 0.05~0.1 0.1~0.25 0.25~0.5 0.5~1.0 1.0~2.0
SN 17. 24 79. 95 45.67 65.12 23.27 0.87 0. 00
H/ME 0.95 3.76 8.25 1.18 0.01 0.00 0. 00
TR 4.16+3.89 27.98+25.08  22.83+8.93  36.66+21.01 8.3047.33 0.0740. 22 040
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Table 4 The CCA analysis of the species variance of desert vegetation at artificial wetland in the low reaches of the Shiyang River

He Py 4l ER EI R 55 1 5 55 IV %l
FHE(E 0.35 0.21 0.17 0.11
Wy b - IR 8% PR R G 0.88 0.83 0.79 0.77
PR ECHE J5 22 R BT E 4R L (00 14. 10 22. 50 29. 26 33.81
Py -2 45 DR G R B8 R A O 25 (00 35.35 56. 41 73. 34 84.77
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Fig.1 CCA two-dimensional ordination diagram for species and
soil variables of vegetation at artificial wetland in the low

reaches of the Shiyang River
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Table 5 Monte Carlo test of environmental factors
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