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F 1l HEHEAREIR
Table 1. Basic information of the soil samples

Sample Latitude and Above-ground
plot  longitude biomass/(g/m?)
Kangle LDG1 99°52'20"E, 2940 Poa pratensis L., Geranium 0.78+0.01a 564.45+23.14a 0.58+0.07c 67.67+
Town, Sunan 38°48'16"N pratense L., Oxytropis 20.05d
County ochrocephala, Leymus
secalinus (Georgi) Tzvel.,
Potentilla chinensis Ser.,
Polygonum viviparum L., et al.
MDG1 99°52'18"E, 3013 Poa pratensis L., Oxytropis  0.66+0.23b 220.17+19.20c 0.58+0.07c 106.57+
38°47'44"N ochrocephala, Leymus 15.63c
secalinus (Georgi) Tzvel.,
Cyperus rotundus L., et al.
SDG1 99°52'15"E, 2955 Oxytropis ochrocephala, 0.38+0.15¢ 181.404+5.50d 0.63+0.04c 65.21+
38°47'54"N Leymus secalinus (Georgi) 0.35d
Tzvel., Cyperus rotundus L.,
et al.
Huangcheng LDG2 101°32'01"E, 2960 Geranium pratense L., Elymus 0.77+0.01a 492.09+32.70ab 0.58+0.56c 148.99+
Town, 37°53'60"N nutans Griseb., Oxytropis 0.70b
Sunan ochrocephala, Leymus
County secalinus (Georgi) Tzvel.,
Artemisia tanacetifolia Linn.,
Cyperus rotundus L.,
Polygonum viviparum L., et al.
MDG2 101°32'03"E, 3100 Oxytropis ochrocephala, 0.60+0.15b 247.96+14.80bc 0.76+0.27b 87.89+
37°53/35"N Leymus secalinus (Georgi) 4.22d
Tzvel., Cyperus rotundus
L., Thalictrum aquilegifolium,
Potentilla chinensis Ser.,
Polygonum viviparum L., et al.
SDG2 101°48'45"E, 2963 Oxytropis ochrocephala, 0.36+0.01c 218.05+45.31c 0.57+0.03c 83.19+
37°54'47"N Leymus secalinus (Georgi) 11.89d
Tzvel., Cyperus rotundus L.,
Draba nemorosa, et al.
Zhuaxixiulong LDG3  102°47'05"E, 2900 Ruthenian medic, Elymus 0.76+0.01a 470.63+29.52b 0.82+0.06b 340.78+
Town, 37°11'51"N nutans Griseb., Oxytropis 41.01a
Tianzhu ochrocephala, Anaphalis lactea
Count Maxim., Cyperus rotundus L.,
Thalictrum aquilegifolium,
Potentilla chinensis Ser.,
Polygonum viviparum L., et al.
MDG3 102°47'05"E, 2900 Ruthenian medic, Elymus 0.52+0.27b 253.41+29.52c 0.95+0.05a 309.90+
37°11'51"N nutans Griseb., Oxytropis 78.30a
ochrocephala, Cyperus
rotundus L., Thalictrum
aquilegifolium, Potentilla
chinensis Ser., et al.
SDG3  102°47'05"E, 2900 Ruthenian medic, Elymus 0.32+0.20c 133.79+8.87d 0.63+0.04c 120.67+
37°11'51"N nutans Griseb., Thermopsis 14.02b
lanceolata R.Br.,Cyperus
rotundus L., Potentilla
chinensis Ser., et al.
The different lowercase letters in the same column indicate significant difference at the 0.05 level.

Test site altitude/m Main vegetation Coverage Frequency Density
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*2. TRBUSEEMTIRIFE
Table 2. Soil characteristics of different degraded alpine grasslands
Sample LDG MDG SDG
plot LDG1 LDG1 LDG1 LDG1 LDG1 LDG1 LDG1 LDG1 LDG1
pH 8.18+0.12ab 8.22+ 8.57+0.41a 7.20+0.06c 8.28+0.04ab 8.13+0.02ab 8.06+0.07b 8.17+0.07ab 8.13+0.0lab
0.14ab
EC/(us/lcm) 238.70+  702.33+ 370.07+  136.72+  156.31% 307.31+ 187.74+ 216.72+ 203.32+
2.51bcd 28.42a 16.82b 3.83d 17.44cd 17.02cd 8.61bcd 5.03bcd 8.43bcd
SWC/% 32.81+ 27.20% 20.19+1.19f 33.68+1.32b29.93+ 17.10+0.40f 37.74+0.85a 24.08+0.44e 13.00+0.28g
1.01bc 1.09de 0.43cd
SOC/(g/kg) 72.84+5.37a 25.46+1.34h 18.39+0.52b 73.27+6.17a25.86+1.89b 19.64+0.69b 81.43+2.68a 71.62+3.30a 66.82+3.24a
TN/(g/kg) 4.12+0.35a 2.26+0.10b 1.63+0.10c 3.75+0.16a 1.57+0.02c 0.99+0.03d 4.09+0.26a 2.51+0.10b 1.30+0.03cd
TP/(g/kg)  0.65+0.04c 0.45+0.04cd 0.32+0.01d 1.31+0.16a 0.40+0.02d 0.31+0.02d 0.86+0.04b 0.41+0.03d 0.330.02d
TK/(g/kg) 5.38+0.11b 4.21+0.17ef 4.17+0.32ef 6.08+0.10a 4.81+0.31cd 3.92+0.29f 5.17+0.15bc 4.63+0.12de 3.92+0.40f
AN/(mg/kg) 212.06+  91.10+  55.42+ 187.11+  63.57+1.92cd 51.37+1.77d 216.63+5.752199.11+6.63a 173.72+
12.50a 2.80cd 3.87cd 6.49a 10.23ab
AP/(mg/kg) 27.96+1.33b 15.35+ 15.28+ 37.05+2.89a26.01+1.62¢c 11.22+0.52e 29.39+1.05b 16.15+1.00de 12.10+0.56e
1.11de 0.38de
AK/(mg/kg) 531.29+  359.17+ 317.10+  354.02+  321.68% 281.06+ 365.75+7.26b363.02+9.85b 336.15+4.98c
10.42a 8.68b 2.47cd 11.97b 4.65cd 14.09d

The different lowercase letters indicate that the difference is significant at the 0.05 level.

*3. HREFEINHSZIT. FEESSHMEY

Table 3. Sample sequence numbers statistics, richness and diversity index
Sample Effective sequences Total OTUs Shannon-Wiener index  Chaol index Good's coverage
LDG 212927 2031 6.16+0.43b 1318.0+98.2a 99.1+0.1a
MDG 277359 2071 6.15+0.04b 743.0£259.1b 99.6+0.3a
SDG 260289 1849 6.35+0.85a 961.2+66.0ab 99.5+0.1a
The different lowercase letters in the same column indicate significant difference at the 0.05 level.
1200 LDG Fungal
-0
Ce MDG LDG MDG
——=SDG
900 -
2
g
2 600+
D
=
o
300 +
0F
0 10000 20000 30000
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SDG
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Figure 1. Rarefaction curves for samples. Figure 2. Venn diagrams of samples.
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Figure 3.

Frequence of phyla in microbial community from samples.
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Frequence of genus in microbial communities from samples.
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Figure 5. Redundancy analysis for fungal dominant
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Parameter RDAl1  RDA2 r? F P-value
AK 0.7335  0.1358 0.415 17.712  0.001
TN 0.4679  0.7077 0.261 8.831  0.007
AN 0.4391  0.6533 0.227 7.349  0.009
SOC 0.3411  0.6967 0.180 5482 0.021
SWC 0.2257 0.6116 0.115 3.259 0.070
TP 0.1206  0.7213 0.111 3.126 0.073
AP 0.1523 0.6168 0.097 2.678  0.103
TK 0.1801 0.5762 0.091 2514  0.133
EC 0.0729  -0.4654 0.062 1.646 0.189
pH 0.0965 -0.4796 0.052 1373  0.269
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Relationship between soil fungal community and soil
environmental factors in degraded alpine grassland

Haiyun Li, Tuo Yao, Yamin Gao, Jiangui Zhang, Yachun Ma, Xiaowen Lu, Xiaolei Yang,
Huirong Zhang, Donghui Xia

Key Laboratory of Grassland Ecosystem, Ministry of Education, College of Pratacultural Science, Gansu Agricultural
University, Lanzhou 730070, Gansu Province, China

Abstract: [Objective] To explore the relationship between soil fungal community structure and soil environmental
factors of the degradation process of alpine grassland in Qilian Mountains. [Methods] We analysed the changes and
diversity of fungal community structure in lightly, moderately and severely degraded grassland by Illumina Miseq
PE250 high throughput sequencing technology, and redundancy analysis (RDA) of the relationship between soil
fungal community structure and soil environmental factors was analysed. [Results] With the aggravated degree of
deterioration, soil pH was increased, electrical conductivity was increased first and then decreased, soil water
content, organic carbon, total nitrogen, total phosphorus and total potassium were gradually decreased. We obtained
a total of 750575 effective sequences and 5788 OTUs by high throughput sequencing, the Chaol and
Shannon-Wiener index of fungal communities varied in different samples. The fungal communities’ dominant phyla
of all soil samples were Ascomycota, Basidiomycota, Zygomycota, Glomeromycota and Chytridiomycota. RDA
analysis showed that soil available potassium, total nitrogen, available nitrogen and organic carbon were the
important driving factors for the distribution of soil fungal community structure in different degraded alpine
grassland of Qilian Mountains. [Conclusion] The soil fungal community structure was significantly different in
different degraded alpine grassland, and soil environmental factors was a important factor influenced the
distribution of soil fungal community structure in Qilian Mountains.

Keywords: Qilian Mountains, degraded grassland, high throughput sequencing, fungal community structure, soil
environmental factors
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