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(1. State Key Laborat(my of Soil Erosion and Dryland Farr}nng on the Loess Plateau, listitute of Soil and Water Conservatlon Northwest

A&F Un1ve;rs1ty, Yanghng 712100, Chinaj 2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute
of Soﬁ and Water Conservatlon Chinese Acddemy of Scwn(e _d.nd M.lmstry of Water Resources, Yangling 712100, China; 3. University
of Chingse A-oademy of Sciences, Beijing 100049, Chlna,.4 College of Resources and Environment, Northwest A&F University,
Yangling/712100, China)

Abstract: As the main participants of ecosystem functions, the response of microorganisms to variations in soil moisture caused by the
changes in precipitation amounts should be quantified to evaluate the impact of climate change on semi-arid ecosystems. For this
purpose, a two-year simulation of the changes in the rainfall patterns was conducted on the Loess Plateau, and five precipitation
treatments (80% and 40% decrease in precipitation, D80, D40 ; natural precipitation, NP; 40% and 80% increase in precipitation,
140, 180) were set up. The results showed that; (D Compared with NP, the carbon-to-nitrogen ratio (C/N) was lower in DP80 or
IP80, while it reached the maximum value in 140. The mean C/N value of the 0-20 c¢m soil layer was 10. 76. The microbial biomass
carbon to microbial biomass nitrogen ratio (MBC/MBN) varied significantly with the soil layer in the treatments of D80 and 180, and
the maximum value was 14. 15 in D80. @ In the grassland soil naturally growing on the Loess Plateau, at the phylum level, the
dominant phyla were Actinobacteria, Proteobacteria, Chloroflexi, and Acidobacteria. At the class level, Actinobacteria,
Acidobacteria, a-Proteobacteria, and Thermomicrobia were predominant. &) RDA analysis showed that changes in soil dissolve organic
carbon (DOC) , dissolved organic nitrogen ( DON), elemental carbon ( EC), and pH values were the main factors affecting the
distribution of soil bacteria under the five precipitation treatments in the study area. Overall, 80% increase or decrease in precipitation
has a significant impact on soil active organic carbon content and bacterial abundance, especially D80. In conclusion, drought or
extreme precipitation may considerably change the active organic matter content and bacterial community diversity and abundance in the
soils of the Loess Plateau.

Key words :loess plateau; precipitation change; soil microorganisms; community structure; high throughput sequencing
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Table I Mean and standard deviation of soil physical and chemical properties under different precipitation gradients and soil depth conditions

5iH D8O D40 NP 140 180

0~5cm 5~20 cm 0~5cm 5~20 cm 0~5cm 5~20 c¢m 0~5cm 5~20 cm 0~5cm  5~20 cm
TNV/g+kg ™! 0.62+0.18Aa 0.63+0.18Aa 0.44 £0.00Ab 0.37+0.02Bb 0.39+0.04Ab 0.32+0.04Ab 0.44 +0.05Ab 0.33 +0.02Ab 0.52£0.06Aab 0.37 +0.04Ab
S0C/g-kg ™! 5.73+1.57Aa 6.23+0.07Aa  4.16£0.73Ab  3.77+0.60Ab  3.98 £0.60Ab 3.36 +0.48Abc 4.55+0.37Aab 3.64+0.06Bb 5.20 +1.07Aab 2.69 £0. 17Bc
/N 9.16£0.58Aa 9.96+2.78Aab 9.39+1.78Aa 10.28 +1.00Aab 10.12 £0.79Aa 10.34 +0.23Aab 10.32 +1.60Aa 11.20 +0.86Aa 9.89+1.09Aa 7.42+1.33Ab
pH 8.04£0.09Ac 8.01£0.07Ac 8.59+0.02Aa 8.57+0.10Aa 8.7420.04Aa 8.72:0.04Aa 8.410.09Bb 8.60+0.06Aa 8.19+0.05Ac 8.26+0.08Ab
EC/S-em ™! 2.78+0.64Aa 2.94£43.03Aa 1.11£0.19Ab 1.33+1.51Abc 0.86+0.13Ab 1.02+12.12Ac 1.02+0.62Ab  1.08 +0.84Ac 1.25+0.33Ab 1.58 +0.08Ab
NO; -N/mg-kg ™! 20.01£8.35Aa 25.81+3.09Aa 1.13£0.15Ab 1.34£0.39Ab  2.40 +0.92Ab  1.33£0.46Bh  4.34£0.68Ab 2.31£0.49Bh  2.23 +0.24Ab 1.20 £0. 15Bb
NH, N/mgekg ™" 1.70£0.69Ab 1.42£0.57Abc 3.75+1. 14Aa  2.84%0.36Aa 2.03£0.69Ab 1.31£0.47Ac 2.27+0.28Aab 2.19#0.48Aab 1.34£0. 11Ab 1.24£0. 10Ac
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Fig. 2 Soil microbial diversity and abundance in different precipitation gradients
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Fig. 4 Results of RDA on the relationship between bacterial diversity and soil properties

RDA Axis 1 (47.10%)
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Table 3 Influence of soil properties on bacterial diversity and community structure determined using redundancy analysis
SRR HEE L

wiH R/ % P A SR/ % P
EC 43.20 0.01 EC 10. 60 0.20
bop 9.10 0.13 DOC 25.90 0.02
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SOC 3.30 0.44 SocC 5.90 0.27
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NO; -N 0. 40 0.93 DON 4.20 0.50
pH 0.20 0.97 NH," -N 1.30 0.87
MBN 0.30 0.97 DOP 3.10 0.72
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