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Abstract: Rainfall is the main source of soil moisture in the Loess Plateau, China. In order to investigate the impact of
rainfall reduction on soil nutrients and soil microbial communities of a Robinia pseudoacacia plantation in the sub-humid
area of Loess Plateau, a rainfall reduction experiment was conducted. Rainfall exclusion was conducted by installing
translucent panels to divert part of the throughfall outside the treatment plot. Rainfall partitioning investigation and the panel
area for throughfall exclusion estimated that the treatment plot received about 47% reduction of the total rainfall input. After

4 years of treatment, soil nutrient content, soil microbial community structure and diversity were measured in the sample
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plots with and without rainfall reduction. The main results are as follows: (1) The contents of soil organic carbon, total
nitrogen, and total phosphorus in the treated plot were lower than those in the control plot, and the difference in the total
nitrogen content reached a significant level (P<0.05). (2) There was no significant difference in soil microbial diversity
between growing and non-growing seasons in the control plot. The Simpson index of the treated plot during non-growing
season was significantly lower than that in growing season and that of the control plot in non-growing season ( P<0.05).
Rainfall reduction had a significant effect on the community structure of bacteria and fungi ( P<0.05). The rainfall reduction
treatment significantly decreased the relative abundance of Mcidobacteria, but increased the relative abundance of
Actinobacteria, Chloroplexi, Ascomycota, and Mortierellomycota ( P<0.05). (3) Both soil organic carbon and total
nitrogen contents were significantly correlated with the relative abundance of some bacteria, and soil total nitrogen content
was significantly positively correlated with the relative abundance of Mortierellomycota fungi ( P<0.05). In brief, the 4-year
treatment of rainfall reduction resulted in a weak impact on soil nutrient content, but had significant effects on bacterial
diversity, and the structure of bacterial and fungal community. There was also a correlation between soil nutrient content and
the relative abundance of soil microorganisms. The results provided theoretical reference for further study on the impact of

potentially continuous rainfall reduction on forest ecosystems in the sub-humid area of Loess Plateau, China.

Key Words: rainfall reduction; soil nutrients; soil microorganism; Robinia pseudoacacia plantation
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Fig.1 Annual dynamic change of soil moisture
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Table 1 Soil nutrient content under different treatment
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Fig.2 Venn diagram of feature value distribution of soil bacteria and fungi
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Table 2 Alpha diversity index of soil bacteria and fungi under different treatment
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Fig.3 Beta diversity of soil bacteria and fungi under different treatment
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Fig.4 Changes of relative abundance of main soil bacterial communities at phylum level under different treatment
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Fig.5 Changes of relative abundance of main soil fungal communities at phylum level under different treatment
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Fig.8  Correlation analysis between soil nutrient and soil microorganisms under different treatment
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T X B AR AR K TR AR TR I 5 BE | A AL BT ELTE AR 22 S AN B 35 U0 T G20 b 30 43 200 71 T R ) T 52
JIHEE GRS A PR R R T B B A B 2244, T RATE SR 3R K 4 X - K A AR AR
M2 HE 10 5 o Beta Z2AF MR IR | Ab FHURE Ml FMOGT FRURE 1 240 TR7 R EC TR IRE VR 45 1) 26 S 038 31 1 5K, it — 20 ik
PP oA R /D K A D i X 1) - SR WU R I S A R

AR TR Ul B U S Y TR R 2 (A T I E W R L A
B EZ T A B[] ( Proteobacteria ) . R #T T8 1] ( Acidobacteria ) . U ZE B |1 ( Actinobacteria ) . 2% 25 & ]
( Chloroflexi) F1ZF AL E ] ( Gemmatimonadetes ) , 5 Rif AT #5 4 15 A BF 78 45 LA AT 7] > ) FEX LA E
EHEP,F%ﬂﬁﬂ%“i%ﬁ“&?ﬁ&ﬁ@l77FHXT$E,ﬁﬁﬁﬁtﬁ]ﬁ%ﬁ&ﬁlﬂ$F5ﬁ%ﬂ“$§ifﬁ’]i‘ﬂﬂﬁﬁﬂ"\m , H
FR T BRT T 40P ME R A RO R R Ak FHLAE: b A5 11 - 498 55 7K it Rl SRR 0 B ) T MR AT R 0 A . BT 2>tk
HVE T T TSR T T AR T B )z o A T R g, R T i AR A R TRk
PAE R SRS S R A K R U GO R DS A FRE b 1 S K BAIC, B | A O TR R
LR AR R AR TR R . TE IR A, T HETE ] (Ascomycota) FEGTE T ( Zygomycota) (1
1] (Basidiomycota) % 2% 141 ] ( Rozellomycota ) FI# 175 [ ] ( Mortierellomycota ) > ELT& £ 221 ], ST AXS 8
R RS R T R R T R B DR AL ) AR X T R Ak B b B AR
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JE v T B M, EL A R TR R R A B, SR A A ) AR R N R A A DL A B R K A MR R
N 0 7 400 4 g S5 0 S B PR -7, b PR I A (R ) 806 S /K R R T JRVE W o, SO R ek 2 o
F\ BRI R B T PR T R ] B O A A A B b A R A R
B R HAE R B T AR SR, ARBIFGE Hh RHR o0 - S A X A U AN Rk, L R R R 2 A
AW A BRI IR IE N RE T, AR TG 4 K a0 B AR P AR P B T ML BT VA L
W), TR FETRR 2R A e R TR AR A P A 7K 3 5 A LR SR A
3.3 HHRS S HHERMUEYI A EAEH

AT R AN F [ 25 0F T, FBP \BRC1 PP 4H A AR XT - 2 55 1- 4% SOC | TN & & AHCHE i3, SOC | TN
BT AN R RS I R R | X SR P XA N TR BT &5 AL, BRAT 1] R A ] 5 R 5
T R B R R 2 A B R RN B3 X S A BB T 45 AR [R) 74 XnT g 5 R R MR 658
A IR IIAFAEZE A G, AWFFET TN & i S5 f 2 ] B P AH T =F B d 3 TE A DG, e ] 22 3
AR A=, AT A Ao A J T 0 e T R Vs e MR TP AR A I, e SRR A R LA, T AR A A B
5 M N AR e N AR TR T DU A B, oAl T S 3 SOC TN TP # i [
AHSEPEAS 253X AT R A X BRI A PR 06, A IR e I, 100 34 0 7T %0 i T 52 1k A 5 78 3 WG ISCRRL 5% 1
SER B A I R TP RUE M 2 R S M TR X n] B S A AR W 1A £ b Th B MR
FAG 56, R E AR R s 32 20 52 0 B 3R 3 7 ARBF g v LR A M L R, 13 SOC S B A TN & i
C/N ZIH & A, 5 C/P N/P ZIAJ 2 IEAHOG; +3E TN &85 f C/N ,C/P Z[E B35 EAHSC, fth T
W, PHUER RGP A BRI R MM EAER & B3N 22 A B AR L R 4Ry - R S R G T

4 Zig

4 AR U D AL R AR T AR SOC (TN TP 55 & Ab FRAE L AT FEAE L TN & H 22 Sk 2 W B KF [
TV A B 22 R R ) (2, AR T AR AR K ZR AN B 1 38 A0 B I 3 0E T AN B RD LR (R TR A5 R R O
A b AR T AR TR R R TR ] BRI TR TR B AR T AT R T AR R B R D T
FLIH R AF 2R DA T VR8T AR =R B IR TR TR AE X 3 B 322252 SOC | TN & it s i), -+ 3 TR
TEABRT 32 B A7 1R oy B e /N, b TN 5 i SR AR 1 LA A T B R A O R A
A=A B RIS AH B S, RS s T RN I8 45 T RN TR 3855 45 K 3B W e 75 1) A8 4k
FHFEIR PR, R AR BT 251 X 8 = = RO TR BB ST 440t T BSR4l
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