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Abstract:  Objective Reductive soil disinfestations (RSD) is an effective agriculture practice to conquer continuous cropping
obstacles by the elimination of soil-borne pathogens, degradation of allelochemicals, improvement of soil microbial community
structure, and restoration of soil microbial functions. However, the effects of RSD practice on the stability of the mono-cropped
soil microbial community are still unknown. Moreover, the relationship between soil microbial community stability and functions
also needs to be studied. Therefore, this study was oriented to explore the relationship between the stability and function of soil
microbial communities driven by reductive soil disinfestation. Method A field experiment, designed to have four treatments,
i.e. CK (control without soil treatment); SB (RSD incorporated with 15 t-hm™ organic substrate with C/N ratio of 122); BD (RSD
incorporated with 15 thm™ organic substrate with C/N ratio of 19); and SB+BD (RSD incorporated with 15 thm™ organic
substrates containing both high and low C/N ratios with equal mass), was carried out in a lisianthus mono-cropped soils in
Shiping County, Yunnan Province. Biolog microplate method, quantitative real-time PCR, and high-throughput sequencing were
used to analyze the microbial community stability, microbial metabolic activity and function diversity, and the abundance of
nitrogen-related functional genes. Result Results showed that RSD significantly reduced the stability of bacterial community
composition and abundance as compared to CK, with the effects of SB+BD treatment being stronger than that of SB and BD
treatment, whereas it had no significant effect on the stability of fungal community composition and abundance. Also, RSD
significantly enhanced the stability of interactions between bacterial and fungal communities, and SB and BD treatments had
greater effects on the improvement of stability of the interaction between microbial communities than SB+BD treatment.
Regression analysis indicated that the stability of interaction relationship of soil microbial community was closely related to the
stability of microbial composition and abundance. In addition, correlation analysis showed that soil microbial community stability
was highly correlated with its activity, carbon metabolic function and denitrification capacity. Conclusion Collectively,
reductive soil disinfestation can improve the stability of interactions between microbial taxa by reducing the stability of microbial
community composition and abundance, thereby promoting the restoration of soil microbial activity and improvement of
community ecological function.

Key words: Facility cultivation; Community stability; Functional diversity; Microbial activity; Nitrogen-related functional genes
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T SRR X BUN AR RO 20 E 2, UEYRE
TEFRE T8 52 B0 TP i A MRV DR SR A A
F R S HAH B AR OC R R T, H A S HE 2 LA
FEERRE T T 3748 R EE 454 ( Average variation
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RUBEE RN RN SRR B E EHXEER,
Hernandez %5 ViF 5% & BB 55 1 77 4638 1o BL A 130
A YRR TR RS AL R B RD £ N SR T SR BRI VR R
PR BRI, RSD AbHX - 3ERLA: PV fa e A fn]
S0 DL S BE A5 R FH A Y5 F e Mok RAE RSD 43P
B IR VRS 25 AR E , H AT AR A

Liu M85 %80, AHUARIZRA (ke
. oA dlk s & ) ZER KRR LUE T RSD
Qb PRS- SR W RETE W A AN ZE R, DRSR FHAS
[l & L A ML Rk #E1T RSD Ab B RE S T 4 1fi M
T RIS ZAE = 7 RN e W TR R
SEM o FRATTTTHH X 1R B 1 5 A 7™ i ) TR itV A A
A VAT TN AR & L B — SR A A ML R
RSD AbFH, R Biolog WoPMREE. SLHITEEE &
PCR % 38 1t U7 S5 B R F-Beor e 7 H A= i)
RUEACE M . ARG DI REIE N F= 58 S dil v .
W BER SS R 2 R, 45 R R IR & F LYk
RSD 4bHHIK Bl A% ) 398 20 b A L B TR VR 454 S 22
FEMER B — A LR RSD b g 2R [H], H H A4
W PR A 1 S LT i 2 A B AL T — A AL
Ykl RSD AbBE, {H SRR TC R & 22 51 AR ScHE
SRS B, B R — IR G A PR RSD
AT - e E IR e e R, JEE— PR
5 H U E MRS R v SRS B . AR RE
(B AER R, B 7E IS FoE MR A FE #8 7R RSD Ab 2
A I AR R W X R AR TR E, itk —2
PR ) AS[R) A HLRE RSD A #Bh #3051 22 78
NI, K5 St & B % FAEY A K 2
HR R RS R L SR LT RSD Ab B AY 18 it A 15 14 A
i i 7 4 R A SR

1 BPRHS

1.1 HARXER

F TR1R 56 037 T 25 B 4 203 M o LS R i
FE A FRAE LM (23°40'N, 102°35'E ), %M1 X & I #1
i A R, AERR 18°C, AEXRET &
899 mm, AETLFEM 317 d. IRIGHTIZ I HD N % 4
2L AE TR VE A AR BN 220 AL R IR 80%,
SN L R A TR AR o XIS TR - pH
7.41, WASEEGRN 305.8 mgkg ', JfIE ]S
TN 1.9 x 1071TS # U8k v 18,

12 AWt 5L EERRE

FH ) a0 AL 150 S DU A AR B . 1) CK, AT AA]
AR XTI 2) SB, WS BR A LA ALY R
) RSD 4b3 (C/N 122); 3) BD, WIIMLAERA LA
PLY R RSD 4bBE (C/N 19 ); 4 ) SB+BD, TR .
R A L 25 i IR A A HLYEHE RSD AR 2 ((m/m=
1:1) B E 3 /N, AN
30 m*, BEHLHESI 34 . RSD AbHEfY HH R 1E R A 2
MR e 0T, hb B IR + HER R 35~40°C, 3k
A3 28 do KEBRZEIRE, # “ST TEREERES /DX
TR, NREHAE 2 mm 5, —A R
FE T 4°CHIT 23 Bt - S5 Gk it v A I A5 D B
— R RAF T -80°C HI T 1% DNA 2. A RTHER
TrRe P =5 B R PRV 4544 2 T o
1.3 TIEREYEEREBIREAE T RE S

TSR L SOER — ORI ( Fluorescein
diacetate, FDA ) /K ff#ffili i R AF, RAZOCER e
B E , BARRAE D IR R An et 2 f 2 2 I Adam
A Duncan ™, HE AR Wy d VR AR IS 1 K T B
FEMER ] Biolog ECO P Al #E 47 I s ™, Afk
BB EFIFRI S g H3EE 250 mL = A,
JMA 45 mL K NaCl (0.85 %, w/v) %5 B
Y 30 min, #EEHZ LRI 107 R
WAL= ECO MBfLH, T 25°CRIFHFR 144 h,
HEF7 24 h 78 590 nm A0 I E WOGAE . PEI 144 h i)
MG B AT ge it o b, R AP X gL AR b
3 ( Average well color development, AWCD ) 3
TIE - ST W B DA TG 1, [R] ISR B S 8K
(S). ZHMERE (H) MBS ERE (E) WHh+
SRR R B IR R I BE T, SRAEA: P AR D BE
Z R,
1.4 1E DNA REEREZRBRAIEEREES T

PRI 0.5 g PRAF T80 °C VKA i1 -3 i, £
PowerSoil® DNA Isolation Kit ( MoBio Laboratories,
Inc., USA) &L 3L BREH L3 DNA, (R 47T
“20°CUKFETF . T AR INRESEH nirk
( nirK1F/nirK5R ). nirS ( Cd3aF/R3cd ) F1 nosZ
(nosZFb/nosZRb ) WI5IYINER 1 frx, Hy W44
7 95 CHAENE 2 min, 95°C7EHE: 10's, 58°CiRk 20 s,
T2°CHER 20's, 40 DMEFR . SEMFHEERE fE PCR 471
JWAE CEX96™ Real-Time System ( Bio-Rad Laboratories
Inc., Hercules, USA) FiEf7.
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Table 1 Primers used in real-time PCR assay and high-throughput sequencing

B 519 izl
H#rHE A Target gene 22 3L iik Reference
Primer set Sequence ( 5'-3")
nirk nirK1F GGMATGGTKCCSTGGCA
[20]
nirKSR GCCTCGATCAGRTTRTGG
nirS Cd3aF GTSAACGTSAAGGARACSGG
[21]
R3cd GASTTCGGRTGSGTCTTGA
nosZ nosZFb AACGCCTAYACSACSCTGTTC
[22]
nosZRb TCCATGTGCAGNGCRTGGCAGAA
16S rRNA 515F GTGCCAGCMGCCGCGGTAA
[23]
806R GGACTACHVGGGTWTCTAAT
Fungal ITS ITS1F CTTGGTCATTTAGAGGAAGTAA
[9]
ITS2R GCTGCGTTCTTCATCGATGC

A FRIZL M AL . Note: Underlined letters denote degenerate positions. M, A/C; R, A/G; W, A/T; S, C/G; Y, C/T;

K, G/T; H, A/C/T; V, A/C/G; N, A/C/G/T.

1.5 SRENFREEEEEESH

K38 F514 515F/806R Al ITSIF/ITS2R (AL,
1) X AR V4 FIILE ITS1 XIPEFT PCR 97
B, PCR AR ¥ 4412 I8 Huang 504, P ha 4
Wa, H4ifbidiil & AMPure XP Beads ( Beckman
Coulter, Brea, USA) X[¥ 3 =¥iftraife, I+H
Invitrogen Qubit Spectrophotometer ( Thermo Fisher
Scientific, Carlsbad, USA) #f7EHE, MEMER
i o3 0| S5 P R VR A e A T e 1 DU o v 30 2 U0
TE K2R A PR A 7] ( Genesky Biotechnologies,
Inc.) [ Ilumina Miseq V-5 F#47. FIH QIME
A PO v 3 A 7 A 0 A R AT Ak 3 RN 4 A
QORI AIEs N 1IN I I Y QR = 202
TR, RS P T B X HE Vg Z AR Mo BT i s, 43
T 240 TR R L A A A A B AL 22 65 000 F11 80 000
ZJF1, 3R 15 111 A4 OTU 1 1 567 P EH
OTU, FifiJe %) 4 o FIECRR TS ) alpha Z2REHE (F
& B Sobs. Shannon ZHEE ) K beta ZFEME (T4
PRAMAT ) HEATAR AT R AFSE RSD Ab BN A Wi
7% OTU 730 B2, K 5 —Ab FR I Ay E 52 v 4 LAY
() OTU & X K347 OTU ( Shared OTU ), ik i
AR —EEZ TR OTU % X 4 OTU ( Unique
OTU ),

TR MR 2 B S ~F BE AR SE T T ARV P 278 5
iR gEoR . AR,

S |xi _371|
AVD( ) =—ZZ:‘: i
kxn

Kb, x FoREER P i OTU WEE; X Fon
Rl j TR BT A B 5 i 4> OTU WYF 3 12
0 F KRS j TERC BT AT A PR i 4> OTU £
BIbRIEZE 5 k RonbEdh j ITEC B B R R n R
NFERL T OTU WI%kE . AVD {E#CK, FIRAY
FREAL RS RS e MR

THCAE W T A AR R OC R AR M RV SR )
For, HAtEa AT . Bk A A #
BUATR /N 50%09 OTU %&bk, #RJGXTEI 4 OTU Y
PR AR ST 5, 15 B0 SEPRAH G PERE R 5 TRl
T g o) A e AR IR R A 38 A A O e
SR J R PR AR IS BIME T S AR DGR L B
JE XA OTU 5 HE OTU Z 1] 1) 1E AH 5 Al i AH ¢
REOY HIRAGBOE), 2T A OTU WY IE/f%E
WPk SRJE A OTU Y% 38 M 3R DL H ARG F 1
IS FES P EE OTU MZS RA N, RIS 2 BE%
B WEAKM TN,
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cohesion(j) =Y a;x¢; (# ¢;>0, MW HIEHNE
i=1

Jis 4 e<0, MNHNERT)

P, 0 AEEAR G P OTU WEGE, a ¢ 433 R i
A~ OTU e AR =F BE R @M. BRI N R
JIFNIE N E 1 AL 530 —1~0 F1 0~1, A4
g BRSSP 4 X (B2 R B N R
J1, HHEZ BRI R /N R S e, HAE
R, D B VE A B G R R R
1.6 SitsaHn

T IERAE Y L IR ACEE M ST e 2 A
PE L RO AR DR R R TR B L 2 R R L R T
Sobs. Shannon ZEME: K H 45 ( FAkHR PCoAl)
FIXIES] A Zhao 2511, R SPSS 19.0 #4748 114)
Br, HHZ J7 2 (One-way ANOVA ) BLGXBH Hi &
W22 vE K00 22 A PR A 25 S i W 3 v, JFH ¢ ke
K X4 RSD Kb 55X} I8 2 a] (i 22 T 0k A7 & VA
5. SR Pearson AHICME S HTI5 X) VR V-1 A8 S i
5 OTU 434, BEEBNER I KA NET/ENE T
MHAESIE, RS, DIRBHEEERE . 28
Shk . TR SRR N R 1 AE N R DT U ST
AW L BRI T K T B R DL R S
LT BE I R 3 B 22 B A A DGR A TR 36, JFXTHETR
N R I3/ TE R 0 Al 5 TR O 4 AR R AT
EVER

2 4 R

2.1 RSD REXMAEYWEE OTU KHRFEHE

S EFI

k2 Pron, 5 CK 4b#AHEL, RSD 4bPEENS
3 RO 20 TR R L TR R 1) OTU 43 o X T Al e
7%, RSD AbFRREMS 3% ( P<0.05) FEMEHILH OTU
B i e, TRIB Sl OTU A i A Ee ), ELASTA)
RSD AL HXTANERETS OTU 434 B2 i A JE A [
Hrp SB+BD AbHEAYRZMA N B E . FH, RSD
A BEREAE IS IMARAT OTU 7E B A5 TP o L, JF R
AL OTU e i iy b, v SB+BD Ab# it
A OTU Ay itk 2 % (P<0.05) ik T CK Ab#,

WK 1a ffR, 5 CK AHAR L, RSD 4b B fE
HmA RV R AR S R, Horh SBBD AR BRI
TR AR I T 178 S B gy, 353 0.53, 3 ( P<0.05)
T CK AbRE, 1ff SB #1 BD ZbFE[H] L #E % 5%. H
Bl 1b A1, RSD Ab3XT B 7% 11948 S5 iy 52
W AZ A 55 , Horp BD Fil SB+BD &b B 1) BL 14 75 -
Y75 ST 5 T CK b Pearson AH P43 #T R,
AR P 2478 5 i 5 HAE R OTU /Y b2 i
F (P<0.05) fifHE, SHMA OTU M4 L2 B3
(P<0.01) IEAHDC; 17 BT B REVR A9 - 34740 S i 1 O3
AR OTU B EXR (F 3). 4%
W], RSD &b3H RS b 35 W5 1K 200 TR A v 4 ORI =F B2 1Y

£2 AEAHNYE RSD LEXMMAHEFMERFEZ OTU S H BN

Table 2 Effects of reductive soil disinfestation on the OTU distribution of bacterial and fungal communities relative to the type of material

incorporated
o A FETE Bacterial community HEFE#E 7% Fungal community
A7 OTU [ tb WA OTU it 4 OTU fitk WA OTU itk
Treatment
Proportion of shared OTUs /% Proportion of unique OTUs /% Proportion of shared OTUs /% Proportion of unique OTUs /%

CK 55.7¢1.7a 18.8+1.2bc 42.6+12.1a 29.5+10.1a
SB 25.2+1.3¢c 13.6+0.5¢ 41.0+£5.4a 33.8+6.2a
BD 43.2+2.0b 29.3+0.7b 33.243.1ab 39.0+3.1a
SB+BD 19.542.1d 45.5+13.4a 22.344.5b 54.6+15.4a

H: CK, XH&; SB, WNFm#kALL (C/N122) A HLEY RSD 43 ; BD, HINMLEKA L (C/N 19) A PR RSD b3 ;
SB+BD, @il . ARBRA LA B IR A A VLB RSD AbBE . R Bl -8 = b2 (n = 3), [F)—5 dh AR S0k 3275 4 3L i)
253 % (P<0.05). F[E. Note: CK, control; SB, RSD incorporated with organic material high in C/N ratio ( C/N 122 ); BD, RSD
incorporated with organic material low in C/N ratio( C/N 19 ); SB+BD, RSD incorporated with organic material containing both high and low
C/N ones( m/m=1 : 1). Means + SD. Different letters within the same column indicate a significant difference between treatments at P<0.05.
The same below.
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08r a) F=4.06, P<0.05 08r b) F=1.94,P=020
[} a o
5 0.6} [ 2 06} I
= 3
2s o ab j ue | T I
g T g
BLE 04l I BZ 04f l :
" = T
5 =
Z 02} z 02}
0.0 0.0
CK SB BD  SB+BD CK SB BD SB+BD
AbFR Treatment AbF Treatment

I RELAFRRMEZE (n=3), B LHAFFERRAAIEN 25 B3#E (P<0.05). FH. Note: Error bars indicate the standard
deviation of the means of replicates. Different letters above the bars mean a significant difference between treatments at P<0.05. The same

below.

K1 AFEAYLYE RSD 4B H3EANTR (a) FIETE (b) #2745 B i

Fig. 1

Effects of reductive soil disinfestation on the average variation degree of bacterial ( a ) and fungal (b ) communities relative to the type of

material incorporated

F3 HARMEEHE OTU 2 5EFHTFREH Pearson HHX DT

Table 3 Pearson correlation analyses between OTU distribution of bacterial and fungal communities and their average variation degrees

4l H BF Y% Bacterial community

H # #7% Fungal community

HH OTU Lk

Proportion of shared OTUs

A OTU &Lt

Proportion of unique

A OTU il A OTU bt

Proportion of shared OTUs Proportion of unique OTUs

1% OTUs /% /% /%
TR A T AL S
—0.62* 0.81%%* — —
AVD of bacterial community
H BT 5
—_— — —-0.08 0.15

AVD of fungal community

*, P<0.05; **, P<0.01.

FagEtE, HEREESE A E 2 OTU ¢
B, HIRAYR RSD AR/ R E 28 H
2.2 RSD A EXMAEMEZNREINEIG

2t yk, A 2 546 AN4HTE OTU I 141 A~ ELHH
OTU M THEE N RS i Hr. thIE 2 nIAH, A0Es ¥
P& N R S R [R) Ab Hi R 24 55 8 3% ( P<0.05), Hirp
SB I BD b HERY A AL RN R 7 3 (P<0.05)
T CK fl SB+BD 4b¥, H SB Al BD LA K CK FI
SB+BD Z[H TGk 25 7 MRV IEN R T . &
AR D et N SR T /1E R J1 B9 B AR AR AS [R] Ab BE
¥R EZES. T REAMHT AN, 5 CK A
kb, SB il BD AbHE¥IRE R ( P<0.05) BEARLHpAHE
WIENER 1, H SBAbfE W % ( P<0.05) BG40

BEVE RN (K 2a, E 2¢). b, RSD AbFHS,
- M A B R I G 79 3R 1 /1E R Y HL (A B 2
#, Horb SB AR BD AbPEYSAERS CK Kb PR
(t-test, P<0.01) H&HIZH R #E V% 1N R J1/IEN R T)
M HAE (B 2d ).

WA 3 fT7x, RSD AhHH REAS [F] 72 B2 b 2 v &
WREEMIEN R, AR T, BN RIIU A
RIMENRITBYHAE, o E N R I 7EA [F b 3
HEFAERE, mMHNRIRANET/ENE)
1 LA AE RSD 2L ¥ 5 34/ 3 (P<0.001) $25,
H SB il BD 4bBE TR 8% ( P<0.05) f£F
SB+BD 4b¥E, pb4h, 5 CK 4FEAHE, SB il BD
AbHRYYRE 5 3 ( P<0.05 ) $E i ELE BETE A BN R T,
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HWi&ZmJC R %25, i SB+BD AbHH A 520 A
B (K 3c).

Pearson FHCHE T B, B N R 1S
HIENR MM NR 2 RE (P<0.01) EHKE
KF, MHEANRHIENR W IESIENER 2
W (P<0.01) UAHXICHR; HERFESNEIIH
BN T T /1E R 31 FAAE ¥ 5 HE R Ry
RIEEZE (P<0.05) FEMHXKR (£R4), 451%E
B, RSD 4h¥EBENS 5 LA [ S A 4 2 22 ) 9 AH
TERXRR, FeAlZMARCOCR, HIX TRl 76 B
BEIS TR o B, [RIMF, RSD AbFEAEMSIR B Ay
BEE N R/ IE N R S0l , TR RS b 2
T I B AR IE P SR S, 7 R A P R e i
BN RSB, Fk, RSD AbHAEMEHRE Bk

0.61 q) F=226.P=016

&%

0.5} };\
041 " [

03} J

IENERH
Positive cohesion

02+
0.1+
0.0
CK SB BD SB+BD
ALFR Treatment
121 F=3.84, P=0.057
1.0+ *
s 08t = T
o
-R q;) L [
£75 06f J
SER
£ 04f
02+
0.0
CK SB BD SB+BD
AbFR Treatment

Wy E IR AR LA oG R ke v, HLS—A Bk
RSD Ab 3 F48 TSR B A A DL R BE5H
23 WMEYBEFIMTRESANRA/ENE
JIEEE IR X
B (B 4) Boas, A0S R J/AE
WRIHAE S AR ERELEMEX (P<
0.01 ); Ifif EC A FE V& T 9 3R F1/1E P9 3R 1 0 H A 5 HF
KA R RN (P=0.13 ) JERMEAH G, 455RE
B, R WV B R B DG R et S 3L L4 A
FERERREEXREY.
24 MEYEELH. SHEE. FTHTRE. B
RAOSHIpEEZ ERHEXME
& 5 A, AIPEHEVE R+ & . Shannon £
FEPELL RS54 (PCoAl ) SHUEYIE T . AR

051 p) F=14.70, P <0.001

0.4r

i

a
b
I

03F

—t—ic

02F

ANES
Negative cohesion

0.1F

0.0

CK SB BD
ALFR Treatment

SB+BD

) F=195.P=0.20

1.2}

o [ [

0.8} l
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0.0
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ALFR Treatment
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B * R PR S IR A 22 5 B2 (t-test ), *, P<0.05; **, P<0.01; ***  P<0.001, T[], Note: *indicates a significant difference
at P<0.05 between the RSD-related treatment and the CK treatment according to the t-test. *, P<0.05; **, P<0.01; ***, P<0.001. The same

below.

K2 AREAHLYE RSD ALBEXS AN REE IEN R ) (a), RNERTT (b)), BRI (¢) KANRN/ENEIIT
B (d) By

Fig. 2 Effects of reductive soil disinfestation on the positive cohesion ( a ), |negative cohesion| (b ), total cohesion ( ¢ ), and |negative/positive

cohesion| (d) of the bacterial community relative to the type of material incorporated
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Fig. 3 Effects of reductive soil disinfestation on the positive cohesion ( a ), [negative cohesion| (b ), total cohesion ( ¢ ), and |negative/positive

cohesion| (d) of the fungal community relative to the type of material incorporated

x4 MEMEEHEE. AARNMERRAURGARN/EATES LLER Pearson 18X 1% 547

Table 4 Pearson correlation analyses between positive and negative cohesion of bacterial and fungal communities and their total cohesion and
negative/positive cohesion

407 Bacteria HE A Fungi
ENEN Uok Pl EMES TR
Positive cohesion Negative cohesion Positive cohesion Negative cohesion
A SRS
0.93%* 0.87%* —_— —
Bacterial total cohesion
4R 7 2R J1/1E 9% ) Bacterial
—0.75%* 0.02 — —
negative/positive cohesion
HELNES
—_— — 0.95%* 0.99%*
Fungal total cohesion
FLE N R J1/1E 3 T Fungal
—_— — 0.65* 0.92%*

negative/positive cohesion

*, P<0.05; **, P<0.01.
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07k - 04} )
=0.60, P =0.003 R =036,P=0.13
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0.3 0 4 0.5 0.6 0.7 04 0.5 0.6
SEHAR B Average variation degree SEHAZ S Average variation degree
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Fig. 4 Regression analyses between the |negative/positive cohesion| and average variation degree of bacterial (a) and fungal (b) community

x5 WEMEHEFEEN. SN, THTRE. AARN/EARAILESEEMEFIIGEZ B R Pearson 18X 547

Table 5 Pearson correlation analyses between structure, diversity, average variation degree and negative/positive cohesion of bacterial and
fungal communities and microbial activity and functions

TR AR 1 B D RE A1k

A= i SO I = B
Metabolic activity and functional
Microbial activity Abundance of denitrifying genes

diversity of carbon substrates

FDA activity AWCD  Shannon Evenness Richness nirk nirS nosZ
FEE Sobs —0.12 —-0.59*  —0.70*  —0.30 —0.73%* —0.44 —0.49 —0.45
ZFEM: Shannon -0.03 -0.52 —0.63*  —0.22 —0.66* -0.36 -0.45 -0.39
gl FAFR 1 PCoAl -0.04 -0.52 -0.64*  —0.23 —0.67* -0.36 -0.49 —0.41
Bacteria PR E AVD 0.71%* 0.64* 0.59* 0.49 0.60* 0.75%*  0.40 0.59*
TNRSIENE T
0.37 0.52 0.56 0.26 0.59* 0.52 0.49 0.54
Negative/positive cohesion
FE I Sobs —0.09 —0.55 —0.66%  —0.41 —0.66* —0.39 —0.46 —0.41
Z 4k Shannon 0.30 —0.20 -0.33 0.00 -0.35 0.00 -0.35 -0.16
HE FAAR 1 PCoAl -0.34 —0.74*%  —0.81** —0.39 —0.85%* -0.61*  —0.65*  —0.64*
Fungi AR R AVD 0.60* 0.51 0.41 0.64* 0.37 0.56 0.11 0.37
TNESIIENE T
0.18 0.58* 0.66* 0.23 0.70* 0.45 0.62% 0.56

Negative/positive cohesion

*, P<0.05; **, P<0.01.

TEPE . AR ZREE DL R R Ak Th R R E R BEVE MU FE & B2 . Shannon ZAEMELI K 45H (PCoAl )
AR, MMEBEFYEREMANRIAE  SHEAEYEE . BRIEAEHEN . s 2L
WRIWHAE S HAEDTEE . . ZREIREREE AR N EE R R AR, AR
PR, PR F YA R E SHAEYEM . PR ERMGA N ER I /ENR I E 5 RAE
W AT M | B UR AR Shannon ZREPERIE R BE . WEE . k. FARIDIRE R IEAHCE R, HhEE
nirK Fl nosZ P FFEMIAHCHE S B B 2 ( P<0.05),  #EE YA E SHRUEDTEE . A5 1
ﬁ%ﬁﬁ%ﬁﬂ%ﬂ@%%ﬁ%%ﬁﬂﬁ%%ﬁ IR B 2 (P<0.05), 1M EBEEEE N T/
WESEREE (P<0.05) IEME, KM, EHE  ENRD O HRESBIERSE M 5 Shannon
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