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1.1 HHEURSHEmE

A P v v D b 57 T R R D AR T A R 1L X
B BIEN, AEIEIKR (3260 m) | (R4
(27°49" ~27°55' N, 99°37' ~99°43' E ) Y25 g
ke B bR . HAIRIR . =P8 AR
TRET U MAAHFERET RRENFREES, F1
it 5.4 °C, & HFHIRE-3.8 C, &AH kR
B 13.2 CP3Y; HoKEAMA EZORIEFREN, HAm
Z= (5~10 1) BTlkicR, ik 4959 mm ( [ 24EHY
80%) , T2 (12 B WA 4 1) WK E 1239
mm ( (524N 20%) , FEBFEKEHR 619.9 mm,
T HERA TR L VR ) R )
Bt & N R BB i A28 5% i Dok e e, R AR F 4R
BEFEEH ( Reference wetland, RW ) 578 hyjilt e 7
M ( Grazing meadow, GM ) FIff i ( Agricultural
wetlands, AW ) o HEHBEZRHIEILE 1,

*1 HMEKIFR

Table 1 Basic information of the sampled plots in the Napahai plateau wetlands

FIHIJr X FEHb A5 2 4 H/m R +HEER A RIES TR
Land use type Sample plot ~ Longitude Latitude Elevation Dominant plant Soil type Human interference
AERMH (RW) RWI1 99°38'2.63" 27°53'38.78" 3260 M (Hippuris vulgaris ) HEL Tk
RW2 99°38'19.68" 27°53'21.84" IEHE ( Myripophyllum spicatum ) .
RW3  99°38725.80" 27°53'6.36" BWHRT3% (P. pectinatus )
R (GM) GM1 99°38'16.60" 27°53'43.56" 3262 KM ( Euphorbia jolkinii ) . Fifi) TR
GM2 99°38'36.83" 27°53'35.08" BYREH ( Agrostis matsumurae Hack. ex
GM3 99°38'58.64" 27°53'10.91" Honda )
B (AW) AW1 99°3829.40" 27°53'47.80" 3279 R ( Hordeum vulgare Linn.var.nudum
AW2  99°38'41.30" 27°53'39.20" Hook. ) HHEL BEE M
AW3 99°3821.84" 27°53'16.11"
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1.2 HMERE

1B 5 IRA e, BV b U 4 i b
SR RE S, FERHA LR BB U S e
FE R B SRR VAR R, T T 2015 4F 1 R4
TR . B B ARTB VR | R s R
(N BEVERTIR] Sy 40 4ELL |, W AERME T AR,
AHUE ) #EAF P REHLIER 3 SR4E) (10 m x 10 m,
AHEE > 50 m, SRAEASLIE 1), B R X gk
BEH S AHRE AL (U + TPl ) R 0~20 em
)2 HE, SRR AR R Y 5 AR S 28 5 Bk 2
1 kg HRETFAAE . AL 1.5 kg £ A TCH A
Fagh, HAp R AR K, SRR
FAERERAE 0~ 20 cm JZFE SR, —IR4E 30 2+
kRS, A AR E Tk E T R P R E . H
B AEL 100 g FTIE -5 A SRSk AR
R AL 1000 ¢ TEWN HAKT . B4 38 o
100 H A 10 H H 3801, T S A A 5T I 2 27
IR T RE R E T 70 °C FERIRTE, T
ST E] P AT 1298 DNA S5 IBCRN e 3 Y

I REEFHREE
Fig.1 Schematic diagram of sample plots in the Napahai plateau
wetlands

1.3 iEFRNE

T LR bR S B B (AR ) P
pH{E R 4 £ : K =1:25/KBH, i
Starter 3100 pH 1l & ; & 7K & K FHHE T FR & 1
(105+2 °C,24h) ; FHERHAIIENE; AHLR
K FH B8 R 9 A4k — Ak I 5 AR B
iR — o SRR TH AL T oo AR e ;. AR A 0.5
mol L' NaHCO; iZ #5766 BE VR 5 5 s as A
KH 1 mol L BEFRERFE, KIACEELIE ; K%
PE R R BRI 02 0 % 5 A8k H,SO,-HCIO,

HAE— B P A ENE ; 28R NaOH #5 il —
KGRV . T tebn ARy £ REEAE 3 A FAT,
B

{8 1135 [ OMEGA /23] Soil DNA KIT 7 & 42
S DNA, AP BESE AR GUR T, 25
15 DNA FESIEAE LI T AR A PR BT
WEIE . AN LA 338F ( 5'-ACTCCTACGGG
AGGCAGCAG-3") Hl 806R ( 5-GGACTACHVGGGT
WTCTAAT-3") H5|#), X} V3-V4 A[ZZ X 47 PCR
PHs, VAR ZE N 20 uL, 4 pL 5 x FastPfu 22,
2 uL 2.5 mM dNTPs, 0.8 uL 5% (5uM) , 0.4 uL
FastPfu B 4&7;; 10 ng DNA #ifly, §HEFEF A 95 C
FAEYE 3 min, 27 MEF (95 °C 281 305, 55 C iR
K 30s, 72 °C HEfH 30s) , 5 72 C FEfH 10 min,
FIEEFELL R ITS1 ( CCTACACGACGCTCTTCCGA
TCTCG ( Barcode) CTTGGTCATTTAGAGGAAGT
AA) FIF 58S ( CTGGAGTTCCTTGGCACCCGAG
AATTCCAAGCGCTGCGTTCTTCATCG) KN 5| 4¥,
YT ITS X #Ef T PCR ¢4, HAKY WERE 7 5 KU
TR ZZ BB IrR 7708, BRI Miseq 38 &
FPAGEAT 2 x 300 bp AUHIIFF ( paired-end ) o
1.4 BUBSH

S AL B (8 SPSS 4R AF A Excel 1441647
EERAAT, HAREMKEBCN P<0.05, 28R Z A
M2 R R A R E I 2240 M1 ( One-way
Analysis ) , J#H] Duncan Z & W HATI S . 1T
BAEY) a ZREMR ] Chaol F580F1 ACE 850K AF
AE Y TS 5 B 5 SR Shannon #8%UF1 Simpson
ERCRAEREIE ZRENE . R A ) Mothur 24205347
BEAUE R T 97% (145750 A A [R]—Ff il 4 Z 2 o
Jt (OTU) , It A FE 4 # A H 77 0T Bray -
Crutis 555, 2] PCoA I KANPE T (ANOSIM )
FEHLI A B 225 5 . SR Mantel 73 #7384k
PR UG R P 0 2540 e AR s, Horh 3
HACEARAE D AT AR &, A W REVR AR S AR
VIR ERE

2 FER55h

21 AELMFAAFRN TS TIRBA M RNTWL
FHIE
HIZE 2 I, 5 AAREERIAR L, BRERL
PO B R T SRR A T B RO
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Table 2 Soil physical and chemical characteristics under different land use types in Napahai plateau wetland

T H TR TSR bois:i) FfA PfH

Item RW GM AW F Value P Value
FokE (%) 106.15+0.47 a 2024+1.52b 19.99+£0.25b 3079.59 <0.001
pHfE (/KEH1 :2.5) 7.92+0.01 a 592+0.12b 7.99+0.05 a 2567.74 <0.001
HHUE (gkg') 13820+4.29a 48.63+6.60 b 50.80+3.24 b 13179.58 <0.001
2% (gkg!) 9.22+020a 1.17+0.04 ¢ 1.74+0.03 b 3103.75 <0.001
2 (gkg') 0.64+0.01 ¢ 0.73+0.01b 1.33+0.09a 1734.58 <0.001
2B (gkg') 10.76 +0.36 b 7.38+0.18 ¢ 15.13+1.28a 322.00 <0.001
HAA (mgkg!) 627.75+229a 308.92+1.36b 253.99+1.43 ¢ 39100.35 <0.001
A (mgkg!) 6.78+0.16 b 3.87+0.14 ¢ 38.63+0.51a 370154.97 <0.001
A (mgkg!) 176.76 £ 0.90 b 10435+ 1.44 ¢ 432.45+4.57a 2491.24 <0.001
C/N 8.75+0.37 ¢ 242243292 16.88+0.93 b 67.39 <0.001
AE (gem?) 0.45+0.01 ¢ 146 +0.01 a 1.17+0.01 b 3424.56 <0.001

T RPEHR I = bR, [FTAR/ NG FERom AR LR IR R 22 5 3 (P<0.05) .

T AR, AL, HIESKEMESEAN S E
(P<0.05) : &% (922~1.17 gkg") FAHLFE
(138.20 ~48.63gkg! ) Iy RW>AW >GM, +

5K (106.15 ~ 19.99% ) Fi# A A ( 627.75 ~

253.99 mg kg' ) FI N RW > GM > AW; #FHi AL

Mol EPE S T AR . k. AL (P<0.05) :

Hrh 2 (045 ~1.46 gem™) FBERA L (875 ~

2422) £ K GM > AW > RW, XN AW >

GM > RW, b4k, #wk (3.87 ~38.63 mgkg') .

BN (10435 ~ 432.45 mg kg!) FI4H (738 ~

15.13 gkg') HFEH N AW >RW > GM., 4 %M,

FHERUCCA D T - S A & 5, i 1

f A A AL BRVERBYS I 2548 & L IR B 1Y

i, AT R AR RO W e L

FEO S, BT 4 SR A I TEAE (P <

0.05) .
22 ARELMFAAFRNTIBEMEDZHFEATKL
¥FHE
2201 REMAH o SR 5 HKRBEERMALL,
HEERUICH R 35 MO T 380 . B Y% OTU £
W o ZREMERRE (£ 3) o LEERAEY) o 2R
el SR 7 o N A = o i SO SV L N 3
( Shannon ) | ¥ #RFEE ( Simpson) . HIFEHL
( ACE) FI#X[KF8%4L (Chaol ) . H:H Shannon 5%k
F1 Simpson F8EUH Tk AL P E W) ZFEVERT
. Shannon F8HUE K, TUEYHETE ZHEMEME
Simpson FEECAAE T REHLIASMA)E T RIFRAHES,
Rt , Simpson F8 50 R, ik Wy TE ZREPERUIG
ACE 15 %0F1 Chaol #5800 T8 % th 9 WAL,
HAE R, YA .

#*®3 TR ABNEUINIRESRIE TIREERE o ZHMRME

Table 3 Effect of soil land use change on alpha diversity of soil microbial communities in the Napahai plateau wetlands

LHEREY GILIEN oTU Shannon§4k Simpsonf 44 ACE#5%( Chao I 4644

Soil microorganism Land use type Shannon index Simpson index ACE index Chaol index

] RW 4056 +8.00 ¢ 6.18+0.01 ¢ 0.0137 £ 0.00019 a 5658.01 +4.88 ¢ 5374.08 £ 13.62 ¢
GM 5452+ 16.84 b 6.99+0.05b 0.0043 £ 0.00014 b 7077.42 +13.99 b 6707.21 £22.33 b
AW 5642+ 13.67a 7.14+0.02 a 0.0020 + 0.00015 b 7317.42+3337 a 6965.22 +31.67 a
FlE 1403.90 89.19 872.47 535.10 378.06
PlH 0.000" 0.000™ 0.000™ 0.000™ 0.000™

EH RW 364+ 1.01¢c 3.12+0.03 ¢ 0.092 +0.0037 a 380.56 +0.84 ¢ 379.17+£0.68 ¢
GM 513+18.39b 3.58+0.01b 0.081 +0.00013 b 534.22+0.48b 522.25+0.23b
AW 653+321a 3.93+£0.04a 0.079 £ 0.0021 b 685.84+1.98a 671.43+£2.02a
FlE 62.10 71.13 20.88 18563.15 22548.60
PlE 0.000™ 0.000™ 0.002" 0.000™ 0.000™

T "FORBENOKEN0.01, R BRI + bk, FSIARNG PR E LA e R B3 (P<0.05) .

FH % 3 AT, BRAVE RO 2 1 i 1= 3 4 e
7% Shannon f8 %% ( 6.18 ~ 7.14) .
( 5658.01 ~ 7317.42) H1 Chaol & % ( 5374.08 ~

ACE & %%

6965.22) (P <001), £IH N AW > GM > RW;
i 3 98 /b Simpson 45 £ ( 0.0020 ~ 0.0137) (P <
0.01) , FEIMH AW < GM < RW. HHEFik e i 2
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B0 4 4 B B4 Shannon F5 % (3.12 ~3.93)
ACE #5851 (380.56 ~685.84 ) Fl Chaol #5%% (379.17 ~
671.43) , FIM N AW >GM > RW; BEEMT
Simpson 5% (0.079 ~0.092) (P <0.01) , F£M}
5 AW <GM <RW. ¢ [3RB, #HERBUY B3
B A SRR b+ R Y AR, B R
Wtk , BA AT R ERK SR,

222 XEEMAW P SHE B EAEVERENE S
[ iR 25 5% . e, FIUHBA9 oUT K H it
BANTE L ) 5 20T Bray - Crutis #5521l
PCoA (] 2) Fil ANOSIM #H{UPE (1K 3) K, Z#r
FEHLIRI LA B ZHEMEZE S . 40 PCoA B, 4l
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3
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OEI:

PEL A A 1 Al 2 Z B KT 50%, DR RS AR
Lf MR RERE LRI 22 5. BITRASEIAI A 7 =0T L3
FE 5 A R R A, i W = AR O =X a) 40 B RN L
HEVR L R4 B (P<0.05) . I ANOSIM K Fr
N, REARAR R BT A AR (Between ) LU0
(AW, GM, RW) , Y\Abr3E 7R Bray-Crutis 25
ARk, P 41 T T Y Between 21 52 AR 5 T RE
S, U R ZES K THNZES; BARRFIH
K40 (R=0.89, P=0.003) FIEH (R =086,
P=0.004) BEMWRE, BEHRHAH T A4 R
E USRI TR 4514

0.2+

AW
® GM
® RW

PCA2 (26.08%)
[}

|
o
)

’.

-0.2 0 0.2 0.4
PCAL (57.68%)
(b) FLH

B2 AR:HFIFEFRTIEME() FIEE(D) S MR PCoA T
Fig.2 PCoA analysis for the S-diversities of soil bacteria (a) and fungi (b) in different land use modesodes
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Fig.3

2.3 AEILMFIA T LIBMEDEEHER RS
TALHFE

231 RE@mAA AR TR FBHLELRALEHN

R 7 2K 3 A I i O AN (&) 4a) I

Analysis of B-diversity similarities of soil bacteria (a) and fungi (b) in different land use patterns

SAEM (B 4b) o 5AKBEERAHLE, #f
AR R A S AR A R ] K S Y R I 4 AR
(Fl 4a) , Higmis AME. Wb BEE 255 nst
TR RO Bk 123.61%) . JE EEE
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Glomeromycota; Unc: A432 Unclassified
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Fig.4 Effects of soil land-use types on soil microbial community composition at phyla level in the Napahai plateau wetlands

(91.98%) . ZFEHEI] (21.07% ) , i & /b Al
M (WA FIh 75.29%) | THERTET]
(743%) . BRFFEETT (627%) . V2% W]
(43.86% ) (P<0.05) ; =8 hnye ]
(179.12% ) . FEHEI] (57.46% ) , BEW/DFT
HIT (67.16%) . ZFHBEEET] (36.47%) . LW
17 (16.23%) (P<0.05) .

5 BARTEFE AR FL B, B VE RO 2 AR
HIEE R IKCEREE LR (B 3b) , Higms A
Al VB HLBEE W2 R 2R AT (722.97% )
BERAEEGTE] (96.47% ) . HFEE] (82.84% )
FHEREIT (71.33% ) (P<0.05) 5 Wi 74507
(105.94% ) . HHTHI] (34.57% ) WE¥EIN, i
AWITREWADT 154% (P<0.05) .

232 FHEMBARALBARRTFELARLLES 168
r RNA RERINPEER (£ 4) TR FRIEH . ik
BOHh . HEHE g rh A 19 MG (XS R >
1%) o 5 ASRIBEESHAT HL A, BRVE R R
T AR RN E R AL (R 4) o PHER
FHANT S AN NARTERE (P<0.05) , 25
ARG (B 398.55% ) . & -AF I BN
(163.42%) . REHHN (162.45% ) . KRIEH
W (68.88% ) LUK r-BIEH A (40.79% ) , HAFA
WA A s B F W o AT EN (64.93%) .
Gp6 ( 74.18% ) . L& WM ( 7299%) . Gpl6
(26.98% ) . FEREFFIAZN (68.63% ) LA I 785 1A 44
(5637%) (P<005), HZFHEIFHEHN. Gp7.

Gp4 F12F M B A0 2 o 0 8 3 1 n 7 5 T AN
(83.47% ) . &-"FIETHN (45.62% ) . Gp7 (45%)
1 Gp4 (2691% ) (P<0.05) , [RIWFHTH PG AT
WA Gpl A ; W&EFEIR Gp6 (54.91% ) .
T (35.76% ) Fl r-"B IR RN (14.63% ) (P <
0.05) , B-ZBIEHEM Gpl6 Hk.
TIHAEFEBEEAT, HARBH . RO
Bt 2 A 9 MR (FHXTEEE > 1% )
5 ARV AE LA, BV RO 2 A T
KT EEEFENREAN (£ 5) o FHERERK
THSEHA (90.56% ) . JERTEN (53.47%) | f
HHEMN (5025%) (P<0.05) ; B
(694.90%) . FHEWEHN ( 102.50% ) il 5 FE 18 2K
(37.62% ) WEHM, (AMHREHN (75.91% ) F3E
FEHAN (70.57% ) WEFEL (P<0.05) , HRHT
AR (AR 28.47% ) . AT N (HXF
FJE 16.65% )
233 WMAMAFE AN £ 5+ LEfSe 247 Bl 5 A
W o(a) . HIE (b) Z5PFit s LK, Fhzs
AN FE YRR IC B AT, LT SRR TE
AW i B F AR HUE R, ST SRR
GM, A SNER RW, SRR/ NoR YR
B, RS, FEESYNE AL Acidobacteria ] .
Deltaproteobacteria 4X .
Alphaproteobacteria 44 . Acidobacteria 2 . Clostridia
NFN Bacilli 404 ; 82457 HL# /& Basidiomycota | ]
(#H F®EIT ) .

Betaproteobacteria 4Y |

Sordariomycetes Y .
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Table 4 Effects of soil land-use types on soil bacterial community compositions at class level (>1%) in the Napahai plateau wetlands

HIXEE (%)

] 4 Relative abundance
Phyla Class
AW GM RW
AFIE ] ( Proteobacteria ) S-ZFIEHi4N ( Deltaproteobacteria ) 18.94+0.02a 10.47+0.03 b 7.19+0.01 ¢
B-A L ( Betaproteobacteria ) 8.59+0.03a - 7.62+0.04a
oSBT 4 ( Alphaproteobacteria ) 458+0.09 ¢ 7.79+0.01 b 13.06+0.13 a
- TE 4 ( Gammaproteobacteria ) 8.18+0.05a 496+025¢ 581+0.10b
51T ( Chloroflexi ) REHEHZ ( Anacrolineae ) 727+0.12a 2.73+0.06 b 277+0.02b
JEBER ] (Firmicutes ) K E49 ( Clostridia ) 6.88+0.05a 1.57+0.02b 1.38+0.04 b
ZEMUAF R 4Y ( Bacilli) - 242+0.03a 229+0.01a
PEIAET] ( Verrucomicrobia ) WA 4X ( Spartobacteria ) - 7.61+0.06a
FRFFIETT ( Acidobacteria ) Acidobacteria_Gp7 - 232+£0.03a 1.60 £ 0.05 b
Acidobacteria_Gp6 2.56+0.09 ¢ 473+0.05b 1049+0.12 a
Acidobacteria_Gp16 1.38+0.02 b - 1.89+£0.02a
Acidobacteria_Gp3 - 145+0.02 a -
Acidobacteria_Gp4 - 6.32+0.04 a 4.98+0.05b
Acidobacteria_Gpl - 532+0.03a -
IFFEETT ( Bacteroidetes ) UFTFE (Bacteroidia ) 5.64+0.05a - -
HHIEFFEYN ( Sphingobacteriia ) 1.44+0.03b 1.92+0.01b 459+0.122
eI ( Actinobacteria ) TR ( Actinobacteria ) 2.08+0.02b 820+0.12a 7.70+0.21 a
T (Planctomycetes ) FHEHEAN (Planctomycetia ) 1.61£0.02¢ 6.77+0.01 a 3.69+0.03 b
FHMTE]] ( Gemmatimonadetes ) FHMEA ( Gemmatimonadetes ) - 2.73+0.03b 425+0.03a
Kok EIES 11.18£0.04 a 5.34+0.02 b 6.62+0.02 b

T R 7 FORLE AN FE < 1%, FRPEAR - FIME £ FrifEiR,

AT ARG PR R E LA 2R e 5 B3 (P <0.05)

x5 THFABREUINNIRESRE TIREERHEEMMF I (RKTE, BNFEE > 1%)

Table 5 Effects of soil land-use types on soil fungal community compositions at class level (>1%) in the Napahai plateau wetlands

HIXFEE (%)

Il 2 Relative abundance
Phyla Class
AW GM RW
T2 1] ( Ascomycota ) HEE Y ( Eurotiomycetes ) 3.52+£0.92b 24.96+0.94 a 3.14+0.84b
2558 HE 4 ( Sordariomycetes ) 2.11+0.64¢ 6.58+1.18b 22.36+0.96 a
JEFER Y4 ( Dothideomycetes ) 1.88+0.71 ¢ 5.56+0.78 a 4.04+0.90b
FEE TR ( Leotiomycetes ) 1.01£0.20b 1.96+0.77 a 201+1.12a
WM E Y ( Archaeorhizomycetes ) - 28.47+0.94 a -
FHEMN ( Ascomycetes ) - 324+1.29a 1.60+0.57b
H#HF I ( Basidiomycota ) HFHEY (Basidiomycota ) - 16.65+0.98 a -
AHEH ( Agaricomycetes ) - 2.84+0.83b 11.79+0.90 a
AREA ( Tremellomycetes ) - - 2.97+1.00a
AAE Kok 87.06 + 1.28 a 8.69+1.20 ¢ 50.95+1.22b

T F1h “ FORIEE AN ERE < 1%, RHEIE MM £ FafER, FITARRVNG FRZORARFE AN 2R B% (P<0.05) , &

FAFEEPBARIEN ac

Eurotiomycetes 24X, Leotiomycetes 2455,
24 TIEBUAMRSREDZHMEERE Mantel
test 5347
Kl 6 fy HIEFAG I 1 STAE MR IS 2R R
A Mantel test 7381, &£ 4R 40 2 78 Mantel’s
rfi, Bita3R/N Mantel’s P, +HEAHLE (OM) |
2% (TN) . #AA (AN) DIESKE (MC) 5
T Y ZREVE R B2 RR R B 3 H /N (Mantel’s P <
0.01) , HIBP A ZHIERFRERR (Mantel’s

r=05~07) , U EHERASESKS N
M E Y 2R BN T, Hp, 3 oM,
TN. AN, MC PUFp AL R 7355548 Simpson 8§
B W A (E 5b) , M5 Shannon 54K .
ACE f5%L. Chaol #5%. OTU #5523 kI >&
(P<0.01) , £+ OM, TN, AN, MC £Xf+
A REbE PR A RN s TSR (TP)
MZAE (BD) 58k 2 REPE 2 R 251
RS, A2 AbE TP 5 T H 2 FEE S B & A9 IE
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Fig.5 LEfSe analysis of soil microbial community compositions in different land use patterns
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Fig.6 Mantel analysis on the relationships between soil physicochemical factors and microbial community diversities
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Fig.7 Mantel analysis on the relationships between soil physicochemical factors and microbial community structures at phyla level
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Fig.8 Mantel analysis of the relationships between soil physicochemical factors and microbial community structures at class level
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Responses of Soil Microbial Communities to Land Use Changes in the
Napahai Plateau Wetlands
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Ecology and Environment, Southwest Forestry University, Kunming 650224, China; 3. The National Center for Plateau Wetland, Kunming
650224, China; 4. Institute of Highland Forestry Science, Chinese Academy of Forestry, Kunming 650224, China; 5. College of Life
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Abstract: [Objective] This study aimed to explore the effects of the alterations in soil physicochemical properties on
microbial structure and diversity driven by the land-use changes, thus providing a theoretical basis for land use
management of the Napahai Plateau wetlands. [Method] The Illumina high-throughput sequencing technology was
applied to determine the composition and diversity of soil microbial communities across the different land-use patterns
(i.e., grazing grassland, cultivated land, and a natural swamp wetland (CK)). A Mantel test was also utilized to reveal
the impacts of the changes in soil physicochemical environments on microbial communities. [Result] (D In contrast to
natural swamp wetland, tillage and grazing activities significantly reduced soil water content, organic matter, and total
nitrogen and available nitrogen, but increased total phosphorus, carbon to nitrogen ratio, and bulk density (P < 0.05).
) Tillage and grazing activities significantly increased the a-diversities of soil bacterial and fungal communities (P <
0.05), and the B-diversity was different between the three land-use types (P < 0.01). 3 Tillage and grazing activities
significantly changed soil bacterial and fungal structures. Tillage increased the relative abundances (21.07%-123.61%)
of Proteobacteria, Firmicutes and Chlorobacteria, while those of Acidobacteria, Actinobacteria, and
Gemmatimonadetes decreased by 62.7%-75.29%. Tillage reduced the relative abundances (71.33%-96.47%) of
Ascomycetes, Basidiomycetes, and Zygomycetes, while those of unclassified fungi increased by 722.97%. Grazing
activities increased the relative abundances of Verrucomicrobia (57.46%) and Planctomycetes (179.12%), but reduced
those (16.23%-67.16%) of Proteobacteria, Bacteroidetes and Gemmatimonadetes (P < 0.05). Grazing activities
significantly increased the relative abundances of Basidiomycetes (34.57%) and Ascomycetes (105.94%), while they
decreased the abundances of Zygomycetes (93.90%) and unclassified fungi phylum (45.66%). @ The results from
Mantel test showed that soil water content, organic matter, and total nitrogen were the main factors determining the
changes in soil microbial diversity, while soil phosphorus, potassium and pH were the drivers of the alterations in
bacterial and fungal structures. [Conclusion] Tillage and grazing activities primarily increased wetland draining and
total phosphorus concentration, and decreased soil carbon and nitrogen nutrients, which led to the change of microbial
metabolic-type composition as well as the increase of microbial diversity.
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