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Effects of Precipitation Change and Nitrogen Deposition on Soil Arbuscular Mycorrhizal

Fungi (AMF) Community Structure in Desert Steppe

TU Nare', HONG Mei'**", YE He'!, ZHANG Yaozong', HE Shilong', ZHANG Yaling', ZHAO Yu', HU Jiya*

(1 College of Grassland, Resources and Environment, Inner Mongolia Agricultural University, Hohhot 010011, China; 2 Inner
Mongolia Key Laboratory of Soil Quality and Nutrient Resources, Hohhot 010011, China; 3 Key Laboratory of Agricultural
Ecological Security and Green Development at Universities of Inner Mongolia Autonomous, Hohhot 010018, China; 4 Bahrain
Right Banner Agriculture and Animal Husbandry Technology Promotion Center, Chifeng, Inner Mongolia 025150, China)

Abstract: A twelve-treatment experiment with the main plot (three water treatments: 30% increase (W), 30% reduction (R), and
natural rainfall (CK) and split-plot (4 nitrogen gradients: 0 (N0), 30 (N30), 50 (N50) and 100 (N100) kg/(hm*a) was designed in
Stipa breviflora desert steppe to investigate the diversity and composition of arbuscular mycorrhizal fungi (AMF) community in
soil by high-throughput sequencing. The results showed that increased moisture content promoted but nitrogen addition inhibited
alpha diversity of AMF. The interaction between water increase and nitrogen addition promoted alpha diversity of AMF and
changed the composition of AMF communities. Water increase increased aboveground biomass of various plants, nitrogen
addition significantly increased the biomass of perennial weeds, semi-shrub and undershrub, but significantly reduced the biomass
of perennial grasses. In addition, the relative abundance of Diversisporaceae was significantly and positively correlated with the
biomass of biennial plants, semi-shrub and undershrub. The biomass of biennial plants, semi-shrub and undershrub increased with
nitrogen addition and rainfall enhancement. This study demonstrates the stability of AMF community structure under short-term
climate change. In addition, the correlation between the abundance of AMF and the biomass of various life forms of vegetation
proves that AMF has strong connectivity with vegetation in ecosystems with relatively scarce nutrient resources.
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Fig.1 AMF community diversities and compositions under different treatments
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Fig. 3 Relative abundance of AMF community at species level

FT 1 KEEH L IERBEERAF
Table 1 Effects of water and nitrogen control on soil physiochemical properties
Ab WL (g/kg) AR (ng/keg)  EAR(mg/ke) 1 3B (mg/kg) pH Tk E(glke)
w NO 34.73 £ 0.38 bede 990+1.59¢ 1.59+0.32d 3.79+£0.05¢ 8.86+0.03 a 121.1 £0.20 ab
N30 35.40 £ 0.13 bed 16.04 £0.68 ¢ 1.85+£0.03d 4.04+0.03¢ 8.79+0.03 a 128.3+0.10 a
N50 3839+ 1.34a 15.02+1.23 ¢ 3.14+0.18 c¢d 4.95+0.02d 8.77+0.01 a 122.6 £0.10 ab
NI100  35.61 +0.51 abed 23.60£2.25¢ 2.04+0.77d 4.84+0.05d 8.54+0.02b 139.1£0.30a
CK NO 32.32+1.32e¢ 10.80£0.32 ¢ 1.68 +£0.04 d 6.30+0.10 ¢ 8.29 +0.08 cde 114.0 £0.10 abc
N30 35.34 +0.81 bed 11.96 £ 0.44 ¢ 1.19+0.03d 6.32+0.10 ¢ 8.23+0.02 de 80.4 +0.00 bed
N50 36.79 = 0.40 ab 21.18 £1.69 ¢ 7.12+0.45¢ 6.23+£0.09c¢ 8.17 +0.09 ef 90.7 £ 0.10 abed
N100 35.70 £ 0.29 abe 40.32 £3.51 be 19.69 £ 0.48 b 756+021a 8.06 +0.06 f 90.4 £ 0.10 abed
R NO 32.70 £ 0.90 de 19.11+0.49 ¢ 1.72+£0.20d 6.78 +£0.31 be 8.42 +0.02 be 65.4 +0.00 cd
N30 33.724£0.17 cde 64.29 £0.18 b 475+1.32¢cd 7.10 £ 0.16 ab 8.38+0.02 cd 60.8 +0.00d
N50  34.84 +0.67 bcde 97.51 £ 1.19 a 2.71+£1.02d 735+£0.10a 8.27 £0.02 cde 62.6+0.10d
N100  33.90+0.38 bcde 123.08+28.64a 42.23+3.22a 7.49+0.18 a 8.18 £0.04 ef 71.0 +£0.00 cd

T RAPFEFIARFR/ING FREERIR &K 53 FI RN AL B H 22 57 .35 (P<0.05).
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