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1 #H5FE

1.1 HRA

S 56 A7 T IR0 B A4 T T R K 4 W SR B A 3 (34°49716.84"N L 114°1756.76"E) i i X & T iR 4 K
Rifi 2 UM, 2 =988 T B FmIRZ W AR SRR 14.5 CLAEYRER R 627.5 mm iz X8 T 7
B HURR X, & ZR [ K 2 R AR 5 T ThE 20400 4% 2 B8 /K s A 385 g AR DR S s/ 1 R Al X T A ) 2
TR B (Setaria viridis) . % JE (Digitaria sanguinalis) =MW ¥ (Trifolium pratense) 755 (Cyperus
rotundus)  FAME (Frazxinus chinensis) R (Echinochloa crusgalli).

1.2 Xt

A S0 7 b Ry T R R 2R SRR AR W S R R, BT AR AR K R S A K AR S5 . A 2006 A R SR
56 4 FEAL B T A 358 0T JR L A 2 KO R 2 A K ME ORI TR BE 2.0 em K WM S — 00 3 Ak B, 4 oAb 341
WHE 5 AEE I 15 AN, LI AL BE A 2006 4F F 2020 4F. AR ML 2 B] 2 /D[R F 3 m, AF M TR
2 mX2 m.

1.3 TEBEHERMNE

FH L1-8100 +38 CO, i@ &4 [ 3hill & R 48 Fe 45 /Y 1 8 IR 0 B A% IR A 0 2 + 48 10 cm WRALIREAT 5 cm
TRAS AR RS 7K i I A3 Sy B ) 1, 0 5 B 1) Sy 20 I JR IR 2L 3 S AL RL L BR CO, By gligk i 4
R KR 2.5 = 1, 7235 5 BB R R B2 1 DU 5 + 48 pH (E. 6 0~10 em Ay T 4HE SR 51 06 /5 L R
N Tor Bk LAY AR 5 A g, 1T - B3R AR B DU . FH 2 % i JC R 43 Hr {X (Vario macro cube, f[H
TSRS "D M E 3 Ak 4 R0 5 430, F 4 8 2427 43 30 22 1 S 28 A A 28 R 1t 40 4K
1.4 TEHRRES DNA R

IR SR EAR 7 om Y B B3 BHIR G AL 1 ASAE S BURETR EE O 10 em, BURE BT [E] 2l 2019 4F
8 A24 H.XF£F AR R IE M 3R . MOBIO Power Soil Extraction Kit fR¥EULIAM 0.5 g 57 &f + 1
FE AL (—80 CORAE) 4 B+ 18 3 2B 1 8 DNA K $EHUAY DNA 7 B T DES 2 #f' i (DNA Elution Solution-
Ultra Pure Water) H1, —80 “CIRfF, Z JGik 2 1 IR AR A= YRR A w6 -+ S8 A Wy kAT v 38 1 00 % 43
1.5 Illumina MiSeq iUl &

MNEESEE S P BB DNA FIVEREN , S P40 16S rRNA FEK Y V3 — V4 5578 X IF 514 CS1-34Fh
(5'-ACACTGACGACATGGTTCATCACCTAYGGGDBGCWSCAG-3") Fl CS2-806RV2(5'-TACGGTAG-
CAGAGACTTGGTCTGGACTACNVGGGTHTCT-3"), JL i ITS1 & 48 X I FH 514 ITS5F (5'-GGAAG-
TAAAAGTCGTAACAAGG-3)HI ITSIR(5'-GCTGCGTTCTTCATCGATGC-3") #E4F PCR #1647 ¥ 45
A MR B Barcode JB AN B IN BN 514 v, DL 3 FF df R L PCR R AR £ (25 pL) : 2 X Taq Plus Master
Mix 12.5 pL, IE 518 (5 pmol/L) 4% 1 pL, BSA (A I3 (A 1) 3 L. B DNA 30 ng, X K £ 2
25 puLL.PCR %44 :94 “C 5 min;94 “C 30 5355 ‘C 30 5372 “C 60 5,30 NME# ;72 °C 7 min.PCR =¥ 4lifb )5 H
Ilumina MiSeq & #E47 2 3 I 3 438 (2 X 300 bp).

1.6 MEFHFESTMEIT 0T

28 3o 0 I A T MLARAE AT A0 0 TR AR A R0 M S 8 BT ) 0 Y 4G 4 4% B] index 1 Barcode
5 8 #EAT SCEFAE A K] 43, I £ BR Barcode J¥ 4.2k | QIIME (V1.7.0, http://qiime. org/scripts/split_li-
braries_fastq.htm) %f J5 G4 B (raw data) #EATARFEUS S ] Trimmomatic i — 2 3K B E 5. 4% 5
HARESR Ry F H K /T 200 bp, B 5E BT 1 {1 (Q) /N T 30, & A B Bl 5E , 5| 4 i 5 b A KT — A B S5 A
VA N TJe: 8k Barcode PRI 751 . 5% F] Fast Length Adjustment of Short Reads(FLASH) (V1.2.10) & 442
BN Y Reads 3 38 H Overlap 9F 82 8] — 2 )7 51, $F 9 452 L BC %4 0. 1. ] UCHIME # {4 % T “RDP
Gold” Bl 46 i Fn 25 B ik A 77 5112kl USEARCH 844X 3% T 97 Y0 A A0 Pk 7K SF 18 47 3l 1 2 P 41 i 454
4328 ¥ 50 (operational taxonomic unit, OTU) I, 53] OTU WALERIFI. A OTU 3R ¥ I #1743 2824 4>
Br, 3R SILVA B4 (http: //www.arb-silva.de) #1 UNITE %445 %2 (https://unite. ut.ee/analysis.php)
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XA OTU AT HEBIE A A OTU REF LG4 R,

FIF A 48375 12K SAS V.9.2(SAS Institute, Cary, North Carolina, USA) B [H & )7 23 Hr 2 & L4
WAEHR I 22 5%, P T TE AN [ AL B R A RN KB LR 2 7 SR E T QIIME2(2019.4) T3 # 5
Chaol,Shannon,Simpson ¢ +8 81, LA K CJFEHE 55 R (Coverage) MAGZ A BB . R 1B S FE 7 (2.15.3 i) £
5 BEL I H R H Adonis J5 kX5 A [R) A 1R - 38 40 TR B T T 9 45 R AR ARUIE BE AT 4 A 4B R B Vegan
GRS

2 # B

21 EHHAKENHAEFNEE OTU K47

YT : AN 3 AN SRAE A I B AT A4 28 062 4~ OTUs, 404 T 32 ANTTHY 114 A4 (- 1)) HE 3 4
BURE S XA OTU A 40.13%, & B KB T K OTU R 43.27%, &4E KB T OTU A
48.78% » 3:[W OTU 2 8.99 %6 , Ho v & Z2 /K i 1 4 47 7K b B 10 40 11 FF 7% A AUPE J5c s, Ry 14.68 %0 HORK
AT KOS AL 3BT B 4 TR R VR R X A B AR EE B R L Ol 13,69 06 5 A ZR K AL B 1 48 TR R 5 RXT R 2 AH AL
FERAR, N 12.79% . 0\ OTU B& sk F X AR OTU B i /D . L ZKEAF T OTU ek, &4
KA TR Y OTU $ie e £.

FLEH N 3 SRR S B I Bl TP A A4S 5 952 A OTUs. 2045 T 6 ANTTH 9 A4 (& 1(b)) .78 3 N EURE
R R OTU S 33% . & ZEKEALFE T I OTU Ky 42.58 % . 2 4E K AL FE T 1 OTU K 52.62% .4t
il OTU 2 6.72 % , Horfr 4 25 7K i Fl 42 4 7K s b B8R 14 30 78 BF 9% AR AUPE e i o o 13.89 Y05 LU Oy 42 4R 7K s b
FET 1Y L T T 7 OGS BR 2 A AR BE 3588, A 10,68 06 5 4 2 /K S A BT 1Y) L T 9 R OXE R ZH R 0L ARG, Oy
10.36 %6 A OTU %it >k F WAL OTU $ik i /b , £ KA B T 9 OTU sk Z . 24 KA T
19 OTU it i 2. Sk F 7K W A0 $HR 20 52 00 40 B R EC T O'TU B50i 2 8 1 % A 2.

22 EPHAEMEEMNER « SEMIEHNZ0E

254 Chaol 84X . Shannon 84X . Simpson 84U f1 Pieloue 85k F X IR L & Z2 /K s Al 4R K WE AL R F 1
T A B R 2RO 22 5 (R D.

*1 THAESHEE o SHEERST

Tab. 1 Soil bacterial and fungal a diversity indexes of different samples

Sample Chaol index Simpson index Shannon index Pieloue index Coverage OTUs
C(B) 3 260.334236.58a 0.9940.007 2a 10.22+0.428 5a 0.8740.029 5a 0.99+£0.000 7a 11 260
W(B) 3 627.184+133.39a 0.9940.000 6a 10.7440.091 5a 0.9140.005 la 0.99+£0.000 9a 12 141
A(B) 3 787.034110.53a 0.994+0.000 2a 10.8740.056 3a 0.9140.003 9a 0.99+0.000 7a 13 686
C(F) 411.37+55.31a 0.87+0.08a 5.65+0.76a 0.65+0.08a 0.99+0.000 8a 1532
W(F) 581.36451.58a 0.98+0.002a 6.96+0.17a 0.76+0.009a 0.99+0.000 la 1977
A(E) 657.56413.96a 0.974+0.016a 7.0740.29a 0.76+£0.03a 0.9940.000 la 2 443

T 1.CO B WA ZR K ALK HE  BLAT . FLELTA
2. AT RN PR R AR A T MR 27 B # (P<<0.05); F£H.

23 AEFETHAKBLIEDPREDHEEITKEENEESHT

20 T R L TR RE 95 A T KT B W R s 1B 2 R 3 TR A Ak B v - SO S TR T R X R T
10%0) AL B ] (Proteobacteria) G-I AH X F= & 4 35.56 %) L HUZE B ] (Actinobacteria) (19.45 %) | FR T H#
I"J(Acidobacteria) (12.25 %) ,3X 4 A~ SUF S 67.26 20, H K N HUAF 1 1] (Bacteroidetes) (3.55 %) (&%
] (Chloroflexi) (2.55 %) . Rokubacteria(1.29 %) . JEBE [ ] (Firmicutes) (1.01 Y% & H ]. H M A EH
X FEERF 10%) A FHE ] (Ascomycota) CEXFX FE FEH 55.40%), BEFE T[] (Mucoromycota)
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(15.1426) 3% 2 AT i P FIEK 70,5406 . RO 7 1] (Basidiomycota) (3.18 %0) #F F 1.

3 35 6T G B T K ST AR G T B A I A B (R 2D, mT DAAS L A B T R A R A FR KO TR i
[T B4 B 1T (Latescibacteria) , Z2 2 # 1 ], Dependentiae ¥ B B &M 2 5 (P<<0.05) , fE K & 4E /K@ T
8 W ] (Planctomycetes) B I 4 25 7 (P <C0.05) . Dependentiae 7F £ ] & Z= 7K g A1 K ] 4 42 K e [6] B
A M 22 S5 (P <0.05) T L ] K - [R) AR 6 2 B2 0 I 1 35 4 22 S

1 066 184
8 520 (.8%) 6 353 1 614 (3. 96%) .
(30. 3%) (22. 64%) (34. 77%) (18. 68%)
2 522 312
(8.99%) (6. 72%)
1 596 1" 319 333 169
(5. 69%) (4. %) (7. 17%) (3. 64%)
6 704 1 163
(23. 89%) (25. 05%)
(a) M1 (b) BT

Co X W & ZRKHE A B KHE. SR, /K FEARER T =2 (X 4 T8 A BB OTUS B 1oy vy 0 [# b 7.
1 A KA b SO TUSS B8P (A B RS

Fig. 1 Venn diagram representing the distribution of OTUs in soil bacteria and fungi in different samples

F2 WHEANKFEANFE

Tab. 2 Relative abundance at bacterial phylum level

Phylum Actinobacteria Latescibacteria Proteobacteria Dependentiae Planctomycetes
C 0.219 740.036 18a 0.002 440.001 55b 0.318 640.068 01b 0.000 240.000 06b 0.004 14-0.003b
w 0.162 9£0.026 33b 0.008 940.004 16a 0.394 74:0.050 04a 0.000 740.000 35a 0.006 340.000 61ab
A 0.200 940.045 57ab 0.00640.004 39ab 0.353 640.023 24ab 0.000 540.000 24b 0.007 240.001 92a

TE:1.Co X IR W &K 5 A K. 2. R AUSN I T B 1 38 1 22 57 ) 400 18 B8 (P <<0.05).

24 AEETHKELERMEYNEKTE LEfSe RS

T H X AR K Ak B A S R 2R R B AP SR, HE AT T LELSe 23 (LDA s FHE A 2.
LDA {H 8 55 18 W12 73 28 B 5T 14 22 S B I8 35, B0 32 T A 0 2 ) 22 S M ST OB T LA R 0 TR B R Actd-
nobacteria , Thermoleophilia , B. 18 B J& Pichiaceae , Pichia ZEWEEEAERKRMIE KBS TTEE AEHEE
Deltaproteobacteria s Latescibacteria , Subgroup _17, BHE W@ Sordariales ,Glomerellales , Plectosphaerel-
laceae HHIEHIE KX T KRBT HF . MHA R IE Chloroflexia ,Chloro flexales sAcidimicrobiia , B [ J&
Cysto filobasidiales sMrakiaceae , Tausonia % ¥ 3% B AE K24 K8 T 47,
25 HAEMEEHEHNERS SN

KT F 5347 Bk (Principal component analysis, PCA) #l Adonis 23 #F E:F 58 T A [6] R B 500 48 #
LT AR 7 250 22 S (BT 4, 3R 3) IR T i] LU Y B 4 4 /K W Ak BT 00 40 B B 7% 5 0 IR 20 oAb L 76 A
TR 2% A Ak PR TR] Y 5 950 20 R A Z K I A BT ) 400 TR Vi S 0 R A S B 0 D B AR DR SRR AR R Ok
FI A 2 7K W A 3T 10 200 AR Vi A A 22 5 O L 7 A o A L ) 6 200 TR R Vi A A 25 S T AE T R OK O 2%
R4 BT B LT R 7% 0 T A 22 S LR 7 o A R ) L R R 22 S 5 X T A R AR T A o) SR R
S 701046 F 10,6 20X T J G HEvE PN FE 053 BR300 O 67.8 00 Fll 16.2 4. Adonis BYZE R R W LM T
Xof BRZH A AR U b RS 0 5 TRRT 20 R v R A I 2 L A4 KM A BT ) L T R AN TR LA T
PEZE S AR MR A Z2K I A AF KW AL B2 ), O AT v LA I BB 25 5 IO B g M2 57
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Acidobacteria
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0 I Proteobacteria 0L
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Fig.2 Relative abundance of soil bacteria under Fig.3 Relative abundance of soil fungi under
different samples (phylum) different samples (phylum)
0.50
(a) 4H B (b) HLT
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S s < 0.00
= 0.00 | h T =
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- ~0.25 |
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PC1[70. 1%] PC1[67. 8%]
[€a B TR PCAM T
Fig.4 PCA analysis on bacterial and fungial community
x3 MEAMEEHE Adonis 77
Tab. 3 Adonis analysis on bacterial and fungial community
ADONIS A wvs. C(B) A vs. W(B) C vs. W(B) A vs. C (F) A vs. W (F) Cuwus. W (F)
r 3.522 4.01 4.303 3.517 3.072 4.303
p 0.006 " * 0.001" ** 0.001" "~ 0.006 " * 0.014~ 0.001" "~

H:1.* P<<0.05," * P<C0.01,* ** P<C0.001. 2.C.%} BB, W. & Z /K i , A A 4E K . B.ANIA L FLEL A

26 EHHAETIEAFNEFHES T EEUERNTRASM

W EIEPALME T 23500 5 OTU ZKF T 40 5 FHEL B A BV 20 B OC 3R i 47 J0AR 43 BT (Redundancy analysis,
RDA) Z5 & 5 Fr/R . RDA — il A 5l . 2 3 e B 1 4058 BE T4 28 5119 30,34 %0 FI 18.42 %% 4 DL K LT B 75 AR
SR 33.28 %0 F1 15.15 Y0 FE R I A K i A 3T (Y - A0 TR 75 5 1 IR B B AH DG PR M L T B A AR
K A B, A MV X A F oK AR BT I R R AR S B R E K AR K B R RS S +



52 AHEIFERFFRCRHF R 2021 4

HE pH 9 A B, AR H T 4 78 K s b B, 3 p T oK 307 4 4 K Ak B 17 - SRR A B M T K
3 w8

3.1 AMAKEAXN T IEAREHELEANZE

0 T 1 LA IR AE T 7000 ~90% & HIERUAE Y TP R iR 2 R R HERERE Y I R
YRR A T R I, 3 B AL RN AN A (W R AT R TR T JRR AT T R R (B 2. X 5 &
Pl S RIS A SR — B AR T B VR AT B 1) LTS A R A 3 R G D R AN TR 2SR A K Ab
BN MR OTU M4 5 30.3%, & Z2KHEAL BN 09 I8 AR 1) OTU 4t (523.89% .
T B AL IR AN G AR A 1Y OTU B by 22.64 % (- 1) sa- ZREMEFEEUE S DK BB F A £ 57 .4 FK
VAL HHLT 1) 200 AR R N S e, XS 2 W N TR M R U R AL R A R e i —
S I AT 8 4 I PR A ZR K 1 K L AR R W S K A3 3 e B I R AR
() 2 FEPE.

Permutation Test P-value:0. 047 Permutation Test P-value:0.176
1.0 ;
(a) 45 H BEOE:| :
o2 0.5 )
: SH :
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ST ; PYani ® T
o | PSS ® KTk .
0.5 | Loy O -Lo Tkﬁ Ce
B ' @ LKA @ LKA
: 1 1 1 1
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RDA1[30. 34%] RDAT[33. 28%]

AN EHEEAA, NN: S AR, ST: IR EE, SM: R3IRFE, SC: hHea gk, S\ H3a A
Fl5 o B 5 2O AV 454 5 3 A0 R (RDAS HT
Fig.5 RDA analysis of soil bacterial and fungial community structure and soil physical and chemical properties
FEARR T 0 3B R T R AE - 38 ) 5 1) e b o R e ) o A L A R T 1D A K T A R
VIR AL DAY SR AR R i Bt v R T AR S5 T AE Y R K Ak S 6 PR A5 5 e A AR L X
A BB TR R M A S R e g b o R R 0 R L B TR T B A 2 — R A A W R B 7 A T 42 A
T T UG Bl T T A S N B BE A T 8 55 R S K W Ak BT - AR B R R R L G A R T TR T
A KE RSB SR MUE Y DR HE N R BE AR ) AR X R TR KA T K AL BT R TE ] A

32 WHMABARNINTBEERFELEMNZN

TR R R I A W AR UE Y A RS R G AR o il LB A R R
(¥ 7896 ~90% , HW b Z REME R Al Fp AR 25 R G0 P45 Pl 3 2 G T 2 i AR 0 AR T 9 X 08 0T 1 32 AR
PRBE R TR A VIR, 73] BE S P AC A Y AR Br DU A A DLW b S o 016 35 5 40 1
R L+ LT L 200 T8 X8 7K T S0 PR T 52 P SR, K 7 A 1 1 78 T X L TR VR 15 /N TR AR = R AL BER
LB 1K 8] B AR F B2 9F T8 22 5 AE AR BIESE b A BE TR & ZRK i A PR, 1008 pH X 30 40 45 KO A 2
A M R A S B R X T R RO 4 pH RS RUE M 2 R S 2R R O R W R,



% 6 AoEmk, F R AESARMEDBESF T RKEN AR 53

&

=
i
-l

LR L RIHUE S R A KWK WAL BT A9 DE S A0 T 20 0 AT T 1T R T AR AT R T s O
FEREN TR G )FN B R L 1)K Ak F R 2 52 B 20 R LT O'TU Bt 34 1 1 AR 7K W Ak L. 4 47 /K 4 2
JKCE Ak BET B TR R 2R B AR K A AL B AR K AL B R 25 S KO AR R R R A R pH 2 iR
A A 200 TR R T AR 9 1Y e R BRI DR A OB TR A S AR A 0 R i X K S Y S AR R 2 R T Y I
BLH o S R T AE W ik v 22 T T W) IO AL o) 8 Ak B0 S 4

Z % x M

[1] SRSCHE BRI 32 76, A5 N T T TR0 89T U X o0 Ak 0 b, - 3 o A= W v i s i [ ). w0l 2%, 2019, 36 (4) : 970-979.

ZHANG W J,XUE X,PENG F,et al.Effect of human intervention on soil microbial community in desertification grassland of the Yellow
River Source Region[]].Pratacultural Science,2019,36(4):970-979.

[2] GRIFFITHS B S,HALLETT P D,KUAN H L,et al.Functional resilience of soil microbial communities depends on both soil structure
and microbial community composition[ ] ].Biology and Fertility of Soils,2008,44(5) :745-754.

[3] ALLISON S D,WALLENSTEIN M D,BRADFORD M A.Soil-carbon response to warming dependent on microbial physiology[]J].Nature
Geoscience,2010,3(5) :336-340.

[4] NIELSEN U N,AYRES E,WALL D H,et al.Soil biodiversity and carbon cycling: A review and synthesis of studies examining diversity-
function relationships[J].European Journal of Soil Science,2011,62(1):105-116.

[5] GRIFFITHS B S,PHILIPPOT L.Insights into the resistance and resilience of the soil microbial community[ J].FEMS Microbiology Re-
views,2013,37(2):112-129.

(6] 2R SUE 2 HER , 38 4k W L 55 K o3 2 1R A8 A X - 3 AR A= 0 0% 5 i S G e )37 ML ok B 5 R (0 ] 07 P AR 25 2% 412, 2019, 30(12) 1 4323-4332.
ZHU Y Z,L1Y Y,HAN J G,et al.Effects of changes in water status on soil microbes and their response mechanism: A review[ ] ].Chinese
Journal of Applied Ecology,2019,30(12) :4323-4332.

(7] IMWEL RS 5 R L S5 AR W0 005 Mt PG MK 2052 i) 1 F 5 308 R ()L kK 27 41, 2020, 39 (1D 1 112-119.

SUN S C,ZHAO X,ZHAI S,et al. The effect of biochar amendment on soil moisture: A review[ ]].Journal of Irrigation and Drainage,
2020,39(11):112-119.

[8]  FEARAE, XIME , 2545 T 35 AN ) - bR FH 77 2T - O RSk A8 i e K Tk v £ ) 7 L 0. R AE bl R %4 4, 2019, 47(12) 1 67-72.

DONG X D,LIU K,LI R Y,et al.Response of Soil respiration to extreme precipitation pulse under different land: use patterns[]].Journal
of Northeast Forestry University,2019,47(12) :67-72.

[9] TIEMANN L K,BILLINGS S A, Changes in variability of soil moisture alter mic robial community C and N resource use[ ] ].Soil Biology
and Biochemistry,2011,43:1837-1847.

[10] BT, FERF. Earl, B TR T R A S 550 80 0% fb 1% 304 o om 1o AL ) BFF 5 0 e L] 0 0 A 25 % 42, 2014, 25 (11 -
3373-3380.

HE Y L.QI Y C,DONG Y S,et al.Microbial response mechanism for drying and rewetting effect on soil respiration in grassland ecosys-
tem: A review[ ] ].Chinese Journal of Applied Ecology.2014,25(11) :3373-3380.

[11] ZHAO C C.MIAO Y.YU C D.et al.Soil microbial community composition and respiration along an experimental precipitation gradient in
a semiarid steppel ] ].Scientific Reports,2016,6:24317,

[12] EVANS S E,WALLENSTEIN M D.Soil microbial community response to drying and rewetting stress: does historical precipitation re-
gime matter?[ ] ].Biogeochemistry,2012,109(1) :101-116.

[13] DE VRIES F T,LIIRI M E,BJORNLUND L,et al.Land use alters the resistance and resilience of soil food webs to drought[ J].Nature
Climate Change,2012,2(4) :276-280.

[14] BARNARD R L.OSBORNE C A,FIRESTONE M K.Responses of soil bacterial and fungal communities to extreme desiccation and rew-
etting[J]. The ISME Journal,2013,7:2229-2241.

[15] BAHRAM M, HILDEBRAND F, FORSLUND S K, et al. Structure and function of the global topsoil microbiome[ ]J]. Nature, 2018,
560(7717) :233-237.

(161 Rl AEdR € ARILHL X & ZE oK I 42 43 A 4 AE 43 AT [0 ].7K 3¢, 2010,30(4) :84-87.

ZHU Z W,HUA Z F.Characteristics Analysis of Winter Precipitation in North China[ J].Journal of China Hydrology,2010,30(4) :84-87.

[17] HU W G,ZHANG Q.LID Y,et al.Diversity and community structure of fungi through a permafrost core profile from the Qinghai-Tibet
Plateau of Chinal[ J].Journal of Basic Microbiology,2014,54(12):1331-1341.

[18] CAO Y S.FU S L,ZOU X M,et al.Soil microbial community composition under Eucalyptus plantations of different age in subtropical



54 EITE K FFRCARAFE R 2021 4
China[ J].European Journal of Soil Biology.2009,46(2):128-135.

[19] 4 aE8 B SOME, 524008 55 R B 38 Ak 0T TR 74 I v 9 Rt 0 S (o A W A v 1 S m ) 0L 3 2 0 2 4. 2018, 58(12) 1 2174-2185.

JIN Z W,ZHONG W H,WU S S,et al.Effect of vegetation degradation on microbial communities in alpine grassland soils in Northwest
Yunnan[ ] ].Microbiology China,2018.58(12):2174-2185.

[20] LIPSON D A,SCHMIDT S K.Seasonal changes in an alpine soil bacterial community in the Colorado Rocky Mountains[ J]. Applied and
Environmental Microbiology,2004,70:2867-2879.

[21] FWHZF . BE 2238 3R S5 L TE 78 25 B SR ME XN T 4 Z2 R 200 18 RE V% 22 MR [ ] B 2 B 412 . 2019, 46 (12) £ 3181-3192
CHENG L F,FAN L Y,ZHANG X, et al.Diversity of microbial community in winter at constructed wetlands sediment around coal min-
ing area at Zuoyun,Shanxi province[ ] ].Microbiology China,2019,46(12):3181-3192.

[22] LAUBER C L,STRICKLAND M S.BRADFORD M A.et al. The influence of soil properties on the structure of bacterial and fungal com-
munities across land-use types[]J].Soil Biology &. Biochemistry,2008,40(9):2407-2415.

[23] WAGG C,BENDER S F,WIDMER F,et al.Soil biodiversity and soil community composition determine ecosystem multifunctionality[ J].
Proceedings of the National Academy of Sciences of the United States of America,2014,111(14):5266-5270.

[24] LIUJJ,SUIY Y.YU Z H,et al. High throughput sequencing analysis of biogeographical distribution of bacterial communities in the
black soils of Northeast Chinal J].Soil Biology &- Biochemistry,2014,70:113-12.

[25] JIAO S,PENG Z.QI J.et al.Linking bacterial-bungal relationships to microbial diversity and soil nutrient cycling[ J]. Msystems,6(2) :

e01052-20.

Responses of soil microbial community to seasonal flooding
in a grassland ecosystem

Liu Xiaolin'?, Yan Xinyu'*, Liu Ketong', Liu Yinzhan'*, Zhao Cancan'",
Han Shijie’*, Wang Songting'*, Liu Mengzhou'

(1. a. School of Life Sciences; b. College of Geography and Environmental Science, Henan University, Kaifeng 475004, China;

2.School of Ecology and Environmental Sciences, East China Normal University, Shanghai 200241, China)

Abstract: To test the effects of seasonal flooding on microbial community structure and characteristics in the grassland.

In the study, a simulation experiments were used to set up three treatments for winter-flooding, annual-flooding and non-flood-

ing (control). We use high-throughput sequencing technology to sequence the soil bacteria and fungi, and combining bioinforma-

tics to analyze the composition of soil microbial communities how to response in flooding. The results showed that the dominant

bacterial groups under long-term flooding treatment are Proteobacteria, Actinobacteria and Acidobacteria; the dominant fungal

groups under long-term flooding treatment are Ascomycota and Mucoromycota. The number of bacteria and fungi OTU exclu-

sive to the flooded treatment are higher than that of the control. The community structure of fungi and bacteria under the annu-

al-flooding and winter-flooding treatments is significantly different than that of the control. Under flooded conditions, soil

moisture and soil pH are the best environmental factors to regulate bacterial and fungal communities, respectively. All in all,

seasonal flooding can change the composition and structure of the microbial community of the campus grassland ecosystem by

regulating the physical and chemical properties of the soil, and the sensitivity of soil bacteria to seasonal flooding is higher than

that of fungi.

Keywords: grassland ecosystem; changing precipitation; microbial community; high-throughput sequencing
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