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Mechanism of Dynamic Changes of Fusarium graminearum Abundance During
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Abstract: [ Objective ] The application of straw and biochar is one of the most important measures to improve soil fertility, but
whether the abundance of Fusarium graminearum (Fg) concurrently changes during the decomposition process remains unclear.

This study aimed to investigate the Fg abundance dynamics with the decomposition process of straw and its derived biochar, and
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the potential association of it with the variations in properties of organic materials and compositions of fungal communities.
[ Methods ] An indoor cultivation experiment was conducted by simulating adequate field conditions for Fg inoculum. Four
treatments were designed: (1) maize straw(S), (2) biochar plus Fg(BF), (3) maize straw plus Fg(SF), and (4) biochar plus maize
straw plus Fg(BSF), among which the maize straw and biochar were added with the equivalent carbon mass. [ Result ]Our results
showed that the Fg abundance at 7, 21, 42, and 70 days was on average in the order of BF>SF>BSF, and the Fg abundance from
the BSF treatment was 84.07% and 69.11% lower than that from the BF and SF treatments, respectively. Correlation analysis
showed that the Fg abundance was significantly positively related to total carbon (TC), total nitrogen (TN), total phosphorus (TP),
and total potassium (TK) of residual organic materials at 7 and 70 days, and these nutrients were all highest in BF treatment.
Besides, the fungal community compositions of organic materials significantly differed between treatments, which were driven by
both the Fg abundance and the properties of residual organic materials. We further discovered that the significant enrichment of
BF treatment by Dirkmeia and Exophiala may be associated with the occurrence of some plant diseases, while the BSF treatment
was remarkably enriched with Sarocladium and has biocontrol potential. [ Conclusion ] The above results indicate that the
dynamic change of the Fg abundance during the decomposition of organic materials may be mediated by the conjunct effect of the
variations in the nutrients content of residual organic materials and it-induced transformation on fungal community composition.

Our study provided a novel directive for selecting suitable organic materials to improve soil fertility in terms of the perspective of

preventing and controlling Fusarium head blight.

Key words: Straw; Biochar; Fusarium graminearum; Fungal community composition; Fusarium head blight
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e, B TRMT . & —Ht 1 000 mL
B JC S RBIRUEAT ] 70 d A E NG E IR, Sl
S. SF #1 BSF 4bBRAL IR N 235 A 10.0 g HET1Y
FAFEFE, P45 BF Al BSF ARBRZIINA 7.79 ¢
A:45% , 15] SF. BF Fl BSF AMHE4IJINA 2.3x10° CFU-g '
HIR AT W AT B, ALK EZH LY
AME R K o E 3 T3 AT LR R G W 28
AR, —HEEmEEE LR 7. 21, 42 F1
70 d BPBESRMEEURE AR B RN SRAE I I 38 3%
B3 AES, T 48 MHT; S HENPE A
15 mL 1 mol-L™" NaOH ¥ 1) 25 mL W ISOAR /I B
HTHS GRS E, E2EE 70d T Co K
R E, B 3 AN ES, it 12 MR i
BAE 25 CHAMMEIERBERT SR, K i) K &b
T TC K LAGERER P A AL R T (] K g
1.3 HFmRESWE

1.3.1 CO, Btz EAET Co, Bt
R TR R SOE I , A3 M FERE 7R 1~14 d (R
—WK) K19, 24, 29, 34, 39, 42, 51, 59, 70d
B A B W bR, MR 4 1 mol-L™ HC A
WEVS R EATIN E , T CO, Bt M B K

HILYIEL CO, B ( g-kg’l ) = (Vo=V7)
XCxe1/2%44/m/1000

Ko, Vo A i THFE AR SRR AR (mL);
Vi AR TH AR RIARE SRR A (mL); Gyl N
FRUEER IR EE (mol- L"), m JHETE WL kY
(g

Wit —H/Eh SRR (C=C (1) +C))
XA HLYEE) CO, BTt Rit: 5 B RECZ [ 3
BAIATINA, Hb ¢ o BRI CO, EitReik
& (gkg!),  WINFRBFHITE AR (d),
Co WIBEAERTH IR (gkg'), C NS H 1Lk
(gkg'), k HEHHFLL,
1.3.2 FRRAHWEMERINE A RITERSR 7.
21,42 F1 70 d B FHTC TR AT K SERHER P 5% B2 1 T 4
B TCIE AR ATy, — T 50 C
FAE R BET DA E 5k B A ILRL B SR PE R, — 1
1E-80 CEAM FHEA-HT DNA BN & R4

http://pedologica.issas.ac.cn



1818 +

=

62 4

T 54 S AT HE 0P Ak R A 4
R P H B TR AT SN AIE I 5 4
BRI R F HoSO4-Hy0, 1 27, - S B RO RIE

EREE, PRI E SRS, KA E
ARSI PR R e
1.3.3  FRE A5 R ] o R e DNA

PR BT I)F . SR A NLYEE DNA SRH
E.Z.N.A." Soil DNA Kit &% ( Omega Bio-Tek,
USA ) IR UL BEAEM 0.5 g fEREHEEEL, M
Nanodrop™ 2000 436 EE 1 ( Nanodrop Technologies,
Wilmington, DE, USA ) Jlli DNA ZiJE FIWRE
VEMCECTR A9 1TS1 X iE4 T =yl &% , PCR 734 59
g ITSIF ( 5'-CTTGGTCATTTAGAGGAAGTAA-3")
/ITS2R ( 5'-GCTGCGTTCTTCATCGATGC3' ) 22,
PCR 4 #{A K (25 pL) f$E 5% PCR W % il
5uL, 5x GC Z i 5 pL, dNTP B & & W
(2.5umol-L™") 2 uL, Taq DNA B4 (5U0-uL ")
0.25uL, . Fi##514 (10 pmol-L™") 4% 1 uL, DNA
it 2 uL, KE ALK 8.75 uL., PCR § #4544 K
98 CHIIM 2 min, #RJ5 98 C 155, 55 C 30 s,
72 °C 30 s, 25 MEXR, &S5 72 C 5 min, PCR
Y ¥ =) H Vazyme VAHTSTM DNA Clean Beads
( Vazyme, ") #4746fk, WA FRFESE PCR ¥
P BRI AR, A Tllumina MiSeq “F 5 1Y
MiSeq Reagent Kit v3 I JFAL#HAT 5 08 ( ZF6 L
VIR AR v A DR I A PR W) 7 )
AEGRIE (Fg) S8 AR+
1) Fg &Rk (SYBR Green ) B AL
et e PCR (qPCR ), FikHlFE & Fg
H4 ST WA Fgl6F/Fgl6R ( Fgl6F: 5-CTCCGG
ATATGTTGCGTCAA-3', Fgl6R: 5-GGTA GGTATC
CGACATGGCAA-3") Pl XA AW TR (KiE)
R A2 SYBR Premix Ex Taq™ i &,
BFX96 Real-Time PCR System # 34{% ( Bio-Rad,
FE) b, BT 3 IR qPCR iR R
(25 uL) f445 SYBR Premix Ex Taq™ 12.5 uL, [,
TG4 (10 pmol-L™' ) %% 0.3 pL, DNA #5247 2 pL,
K WFEIK 9.9 uL.qPCR ¥ #4444 95 °C 2 min,
SRIF 95 °C 155, 60 °C 30s, 72 °C 45s, 40 MME
W, T 72 CHBHUESGHE, BMERERE A8
WAEIFIEREOEAE S, LhiliafEMZk . qPCR bRl
Ry MRS Fg rh 2R 22 7 [N 4] DNA Jf:

M He B (ng-pl™"), K225 F 41 DNA Ff 5
10 fiF LR BRI 7 MRS (10~107 ng-pl™")
FRYVERAERE A, BR AR T 5 1 DU S 26 AR 7] S 0 5%
R AT SERT G E i PCR ¥ 8, AR AR AL &
Ct {H 5V B bRt 2k o B e b8 20 A Rl
Feah CtEMAMRHEIZ, 55 Fg &4,
1.4 HIEAIE

T SPSS 21.0 Sk A Bt A7 IE SR R
T 22T R I, AT A L3R 5 A B 500 % T PR [
E 2081 ( One-way ANOVA ) FIXB+ ( Duncan )
R R, WA B IE S ANy 22 55 P i 5cdE )
KM Kruskal-Wallis FRFIKE L, 35 HE RS [R] Ab BEAE
P<0.05 KPR M2 . R Origin 9.0 #4174
B o P30 7y B 45 77 51 ( BioProject & 5k %5 .
PRINA1184167 ) fi M LAF 20 SR 47 43 #r . d )0
QIIME 2 (2023.11 ) AbFEIFFEHE, # ] demux 4
T S Ty 9 BRI A TR AR 43, SR 05 {8 cutadapt
IR E 19, 5 DADA2 $fi 4 %) B4 dE 17 20 |
PHE M BB, Z 5B 117 51742 5 ( ASVs)
PEATHXE . SR Blast J5 %5 ] UNITE 44 (8.3)
X LR TR o LA IR P R AU A B A T
1 J5 08 e 0 FH R SR A7 15 A 00 22 R 1 s B0 43T LA
RGBT o 4 R 4.2.2 1Y vegan £2.(2.6-4)
AT o ZREHEREEC T, FEAPR BT ( Principal
coordinate analysis, PCoA ), HLJXf)i /34T ( Canonical
correspondence analysis, CCA ); #&F Z Tl iy & it
SIS ] 4k 3R] LR R TR S5 A ) 25 5, SR
FFR 1% B K556 ( Monte Carlo permutation test, 999
permutations ) 5% ) EC IR HF 7 2H 8 i BR S R 1 14 7
o EMR L . 4 randomForest £ (4.7-1.2) #47
BEHL AR AR 2T, AR = & Chttps:
//bioincloud.tech ) % il &,

2 45 R

21 REBEVYRFHREEIE (Fg) SER

125 R BoR, S AR Fe T RTER MG T
WINMCTREMBR 3 HAy = AbFETE 4 A RAERT ]
1) Fg &8 E{E K/ K. BF>SF>BSF, H
i BSF AbFE351%8 BF I SF ALFEFEAE 84.07%F

http://pedologica.issas.ac.cn



6 1

SRS . FRRERT S W ¢ igpad s P O AR A8 B 0 T T I AL

1819

69.11%, AR A B A b HY Fg & & 22 55 A ir A
[, BF 4bBiE5E 7 d WY Fg & 5435 SF F1 BSF
ARFREY 20.49 £ 01 5.68 175,70 d B3>~ SF il BSF
A 5.75 f5 R 7.26 % TfiAE 21 d Al 42 d B BF
AEFER) Fg & W53 5% BSF AbFH S 84.51%F1
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[JS Z4BF @SF

& 120 "i
=
IH. § 100F

o g
=83 80r
= QO
RES ol
22§ O
&2 & 40
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S
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[ 8] Time/d

{: S, BF. SF fll BSF 0Pl R f6 4T . B+ R AR
W AT RA I . AW IRARS RS R ITTE ;s IR ZEL RN
PRifEZE o R — 35 E IR RN R SRR R [a] b P ) 22 5
E (P<0.05); [Al—AbFARIE RS FRE LR A R 5 6 I 1 2 [/ 22
S (P<0.05). F[F. Note: S, BF, SF, and BSF represents
maize straw, biochar plus Fusarium graminearum (Fg), maize
straw plus Fg, and biochar plus maize straw plus Fg, respectively;

The error lines on the bars represent standard deviations. Different
lowercase letters under the same cultivation time indicate a

significant difference between treatments, while different uppercase
letters under the same treatment indicate a significant difference
between cultivation times ( P<0.05) . The same below.

K1 ORI & BB & e B9 sh 22 1k
The dynamic changes of Fusarium graminearum abundance
with cultivation time

Fig. 1
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Fig. 2 The cumulative release amount and the release rate of CO,
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Table 1 Carbon mineralization parameters of organic materials
estimated by the first-order kinetic equation

fb PE Treatment  Co/ (gkg™) c/ (gkeg!) R?

S 37.49+£2.61b 3.89+0.05a 0.994
BF 2.45+0.56¢ 0.03+£0.01c 0.979
SF 40.58+3.18ab 3.81+0.16a 0.995

BSF 41.5342.55a 3.32+0.46b 0.996

TE: Co NBTET T LBk & &5 C W BT bk & i R —
KNI BRI A PORE - RPEHE N PIME + ARUEIR(n=3),
[F3] AR NG FREFR RN R AL L2 ) 22 5 .3 (P<0.05), F
[f]. Note: Cy represents the potentially mineralizable carbon of
organic materials; C, represents the easily mineralizable carbon of
organic materials ; R? represents the goodness of fit of the
first-order kinetic equation. The data in the table are of means =+
standard deviation ( n=3) . Different lowercase letters in the same

column indicate a significant difference between treatments
( P<0.05) . The same below.

B AL, & BF<S<SF<BSF 7284k,
Bl 5 R R Z B sh S T LG . 4550

Hrp BSF ALHRY Co &% S AL B E AN T 10.78%,
il BF 2L Co#¢ S. SF il BSF 4435 &A% T
93.46% ., 93.96%1 94.10%. C, 1EAS[A] 4b B 2 ] 5 8L
BF<BSF<S~SF M4 fb#if:, i, BF Fl BSF 4
5 S ALFAH LA HIREAR T 99.23%F1 14.65%
23 HRBAVYMHNEREFSSE
245N, DA SRAERHI AR ALY R
&fk (TC). 2R (TN), 28 (TP) M2 (TK)
UL BF Ab ¥ AR, HOK Ok BSF Ab#E, SF fiTS
Ab 3 i WAE BT A AL S b TR K. 5 S Ak
AHEE, SF A BEAE AN BHH Y TC S8 E 2,
M TN &5 8 SE X AR T 26.43%, TP & 0 F- 248 fin
T 30.07%. #E—2 ot AR RIAL B T2 0 SH S &
FIE] A Sh A AR AR R, R BLAS N A= W s AL HL ) BF
Al BSF () TN, TP fil TK & & Ffi 15 & Wl ¥ ok & A4
WEARE ;TS ARFRAY TN 5 it BE B 3G
Fhi, HAE 70 d SR 17.27 gkg ', RHAS
AR 1.21 45 ~1.39 £,

x2 EREBANMBMNEREFIZE

Table 2 The content of total carbon and other nutrients in residual organic materials

Af ] Time/d Zh ¥ Treatment TC/ (gkg') TN/ (gkg!') TP/ (gkg!) TK/ (gkg ')
7 S 450.5+0.8cB 12.41+0.81cC 0.90+0.05cA 15.27+1.26¢B
BF 534.8+14.3aA 17.224+1.12aA 2.00+£0.01aA 31.69+1.32aA

SF 461.5+0.8cAB 11.04+1.51cA 1.67+£0.04bA 17.7340.06¢cC

BSF 490.7£17.7bB 15.02+0.58bA 1.66+£0.05bA 25.83+3.69bA

21 S 462.8+11.3cB 14.23+0.89¢cB 1.16£0.11cA 25.94+2.39bA
BF 558.2+17.4aA 18.33+0.40aA 2.04+0.04aA 30.50+1.73aA

SF 456.9+3.8cB 8.82+0.24dB 1.68+0.06bA 15.00+0.12¢D

BSF 495.1£8.8bAB 16.71+1.16bA 1.79+0.21bA 27.41+2.59abA

42 S 476.3+4.3cA 14.05+1.56¢B 1.16+0.34cA 17.81+£2.09dB
BF 555.1£12.8aA 18.10+0.58aA 2.05+£0.07aA 30.51+1.28aA

SF 471.3+6.1cA 11.36+1.04dA 1.27+0.04¢cC 20.59+0.36cA

BSF 514.2+1.5bA 16.08+1.09bA 1.61+£0.35abA 24.53+0.91bA

70 S 455.6+£4.6¢cB 17.27+0.57aA 1.31+£0.08cA 15.79+1.85¢cB
BF 544.74+3.5aA 18.60+0.66aA 2.10+£0.13aA 30.45+1.04aA

SF 459.9+9.7cAB 10.79+5.17cA 1.57+0.07bB 18.85+£0.89bcB

BSF 502.2+2.7bAB 15.49+1.13bA 1.57+£0.09cA 22.13+2.92bA

. TC: &Wk; TN: &4%; TP: &8f; TK: 28, F—FNUT, RIS AR/NGFERRRAR S )25 B E; [F—
REBRR, EA R EKRE F AR R AR B E R 2 A 22 5 B3 (P<0.05). R, Note: TC: total carbon; TN: total nitrogen; TP:

total phosphorus; TK: total potassium; Different lowercase letters in the same column at the same cultivation time indicate a significant

difference between treatments ( P<0.05 ), while different uppercase letters in the same column at the same treatment indicate a significant

difference between cultivation time ( P<0.05) . The same below.
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24 ABBRIVESESKBENEMERMNEXE

3 MAHAE T4 R B, 76 7 d #1070 d B
Fg & SR BAIY R TC, TN, TP Il TK 3%
IEASE (P<0.01), TS5 Cy Al C, BFHMAAL (P<
0.01). £ 21 d 142 d i}, Fg &aS55kEANDE
() G S F7 05 5 AR I BB AR G ( P>0.05)
(B 42d5 TN BEFRMLZI ),
25 HEBEEVYUMNEREEEANRESHER

FHIXHR

o ZHMH Chaol $8ERAE, HAEM K, £
FREEEE M (B 3), NEBEAMEFRES,
BF 4B Chaol 5 K5 7 I 6] JC i #7214k,
Ifii SE 1 BSF &b FHAY Chaol #5816 4E 7 K ,
SR J5 Bt 25 55 3% I () 358 i 2 R AR AR R AR Bt
(7] — i H AN [] Ak 382 ) 1) 22 551, BSF &b $H7E PO 4>
FAERF I EEA A T B K, S A3 Sy B
K S

J£T Bray-Curtis B 25 % PO SR A B 1 1) B0 TR #F
AT PCoA 43041, IFFIFH CCA 3 HiihsE Fg FirF
MR o L AR E AR . 255 R (& 4),
TS 7 K, PCoAl Bl PCoA2 4yl ke T
48.84%Fl1 36.37% 1 EL P HF 75 21 8RS, 22 J0mm i

e 531 2% W 45 Ah B I T R O AL W 22 S
(P<0.01); SFEFFRIEEHRIEERHE L BN, C.
Fg. TP. Cp. TK., TC Fl TN {K U E B & 9K 5hiz st
BRI AL R B TR 3 20 2R iy E AR
To FES 21 X, PCoAl Hlifll PCoA2 flior il fffe 1
31.10%7F1 19.84% 1Y K & E & 41 A8 5, HA AL BRI
LR AL P 25 5 0 35 ( P<0.01); S RIEE
Bt R, TP Fl Fg RUCE W& K 3 Z I AN [H]
ALY R B R REE AL ) R BT T fE
%5 42 K, PCoAl Bl PCoA2 14> M BE T 26.38%
F1 23.33% M FL IR AF P A A8 5, HLZH TR RO P R 22
FB#E (P<0.01); TK, C,. TC, C,. TN, TP #l
Fg MR B 35 9K S i i) R [5) A LA Ak v B
KA EEIREER T, 5 70 K, PCoAl
R PCoA2 Hli 4 BIfR A T 23.34%F1 16.88% M ELFA
HEVE AR S, DU A B 27 (6] ) T A 5 2L ol 22
3 (P<0.01); TC, TK, TP fl Fg KK & i 3 1K
BNZEHAS R A B R B B RV S5 AR A )
HEEH o U85 R R A ML R Fg &y
SRS FE B S AU A G, Ak ALY
IR Al e 37 53 Fr A R Sl 4% 355 1 6 ) B TR A S
2 SR E R

£3 AARNEFESHREAVTYHERMBEXE (n=12

Table 3 Correlation analysis between the abundance of Fusarium graminearum and the properties of residual organic materials

HsJ (8] Time/d TC N TP TK Co C
7 0.901** 0.830%** 0.968%* 0.836** —0.990** —0.982%*
21 ns ns ns ns ns ns
42 ns —0.668* ns ns ns ns
70 0.832%* 0.763* 0.884** 0.903** —0.978%* —0.989%*

T 7 FORMRMEE P<0.05 B K, “%7 R P<0.01 EKF, “ns” F/RTEEMEK. TR, Note: “*” indicates

significant correlation ( P<0.05), “**” indicates extremely significant correlation ( P<0.01), and “ns” indicates no significant correlation

( P>0.05) . The same below.

2.6 WIE Fg RETUMBEEREYH

A 3 3 AH X F BEHETERT 50 19 ASVs, H ZRITAH
X 2 BE SRR BE Y 93.57%, IR R e L
AT AL DR Fs ASVs. i —2B XX 50 A
ASVs BEATIRKF ERYIRZERRE] 16 MEHR, il
i BEHLARMR BT PPAG T X LEAL R *S Fe & Aefk
M EAE (B 5), 4PREA 5 AR HE Z L

WEARN, HhSRIIwE ( Fusarium ) JE5 T Fg &%
TR EEN R, KR e B R
( Sarocladium ). Dirkmeia . J& 5% )& ( Humicola )
AN E ( Exophiala ).

i — LR A E R S MERRTEARREEE
B 4R B Z [l ) o3 A 22 5 (I 6 ). S5 RFRI,
5 Fg &a AL M), S AbH# A5k T] & ( Fusarium )
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Fig. 3 a Diversity of fungal communities under different treatments
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3 & 006 o _Tp
3 8 S
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o
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-0.4 0.0 0.4 2 -1 0 1
PCOA1 (48.84%) CCAL: 41.47%
424
°S P=0.004 P=0.003
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S 051sSF e 1 £
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[ag] pro | | [ A T
S 00 8 a ye
<§ 7 o ° R < TN
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2 . o
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70 d B E BRI Fg AEE (1), Bt
BB Tt F ) E R AEFE A BN Fgo AR IR
N INAH R B Fg B EORFEFF (SF). A9k (BF ).,
FORFEFFFIED AR A A HLAYEL (BSF) b, M 4
AW B[] (- IE SR R, Fg & 7F BF A3
{5, IM7E BSF AR i fik, SF AbFEH Y Fg & &
A F LR WAL B 2 ] 3 U B Uit S ORFE FFAR EL
APy R T Rk Fg AR , T 7E A ) ¢
S5ARAGERE, WEBARIH TR wEA K
PR o HE— 2 AHCE T R B (% 3), Fg it &
WEAHYRAY TC. TN, TP Ml TK & EA,

HEnT bk (Co) MBT KR (C) BE MM
K 1M CCA 2559 ([ 4) SR Fg FIA WL RS K
FR50 M T IR Bl L B RV AL R AR AR ) S B IR T, S
RANLYRL S R Fe & i sh B8 mT g TR
i 27 1 5% B A LA R 1 5 R HL IR B 1Y) L B TR
HMA R FE R . A9 A BF AL BE) TC. TN,
TP Al TK 7Efr A b i sy (R 2), (B Co F1 C
WREARCE 1), 0 B 2.45 g-kg ' F10.03 g'kg ',
Ui A e A AL P AL EA T AR AR 2218, W R
JOX Fg A K R e R vl AR IR H TC Frd Aty
A B . R4S BSF ARFRAY TC, TN, TP Al
TK & W% T SF AbH, {HH Fg & & N/NT SF

21d

0.41 o% P=0.001 P=0.001
s SF s 2
| . |2
0.0 ]
- %0 — 1 C()
o ° o
< < c TP
o Q 1
4 0 T
—0.4 ] T T Fg
° -1
-08 -04 00 04 -1 0 1 2 3
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70 d - .
° - T =
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s SEL @ <
$ s BSF 3
g 00 =
g R
&) O
& 0.4
° o :
0.5 0.0 0.5 2 1 0 1 2 3

PCoALl (23.34%) CCA1:17.39%

Bl 4 A HLYPRECR RS ) 32 A bR A BOH: 5 AR SR 2 P A S AR 5 23 B

Fig. 4 Principal coordinate analysis( PCoA ) of fungal communities of organic material under different treatments and canonical correspondence

analysis ( CCA ) of the fungal communities with total carbon and other properties of organic materials
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S o©

AT D W S

%
%

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

Kl s BEALARRIEAL R0 w0 R A i ] 5 A2 e
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Fig. 5 Random forest estimating the importance of fungal dominant
genera on variations of Fusarium graminearum abundance
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3.1 HEBEAIRRAFRS 2B Fg S22

CA REMFTERIA, IR0 & e nfe ot in
PR . XUARMGAFEPIR I, AF BAR bl A
P+ RAIUILIE, IR R R | 3L
PRAIA BB B R P, i P A S R
TR B2 1 % . Lekberg 5P HA N HUjiti &5
A A FAL A Y SR BE T, 5 5 AR
WhA . ERAECME L, I R AR 1 )
SR 734 A R R TR AR R, g DX A
R RN L R A SG o AR — PR LR A%
T LR, Fg BEAR IS PRI 2R F R B 15 1A
FRBURE A E IR, A2y 3 IR IR 228 F 03 A=
TR AR SR Y s R, Fg W —F r
MG TAGAAE Y, R S A PR TE R B AR E R SR B
HUE R 5 AR BN IR o0 A e R AL A B TR R 11
FER P Ik, AR DR
TR PE B AR AT RE 220 Fg AR KB 7720 i it
%K, FASEM A K

70d

a'b .. Humicola 1

. o Sarocladium I
S g% of e 0

T P @ AT 21 6 3R R X0 B AR BRI Bl BB R, B S Sk AR 0 A BRI IR R B . [l SR R

IHAARL . B AR TR I ) — A7 AR NG 5 RN R [l AR B 2 ) 22 55 i 2 (P<0.05), SRBRIC T 1 A 27 AN [m] b B 2 [1] 79 9 2 S A
23 (P>0.05). Note: In this figure, the closer the color to red, the higher the relative abundance of fungal genus in the corresponding
treatment, and the closer the color to green, the lower the relative abundance of fungal genus in the corresponding treatment. The same cluster
tree indicates similar abundance distribution. In the heatmap, different lowercase letters in the same row at the same period indicate
significant differences among the treatments ( P<0.05 ), while unmarked lowercase letters in the same row indicate no significant differences

between the treatments ( P>0.05) .

Ko AFALET BELH 2R

Fig. 6 Differences in the relative abundance of fungal dominant genera under different treatments

ARWF5Er, R4 BF ARBRT PO SRARE IS 1 19 5%
AP TC. TN, TP Hl TK & 8 X R W,
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T R IR, DR A 22 A B A Vs A AT A AR AL A
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WIBE AR o 2%, AT HLEBRARME g i 1k
X B T AR R T A A R B v R s R
S (R TG 2 g A ) LR R T 8PS, ik, BF

REFRBETN Fg & & AV ZENLI AT 5E 35 A 2 A2 1
(1) Rl B 235 A A P A K B0 i AL
SERGIIE . AT D5 R AR ) e BT B R 2 L2
PR 7 24 JEE 7 BIF by Z2 R sl A 4 (16 8 2 )20 g
HAHALEEF A A2 B BTN R 5 e AT ML % £ %5 D) AH
P Ik, BF AbFEEEIN Fe & nlAEfe T H
T AR SF-AE B B Z2 AL 25 A T 1T 7 A ) 1 3L e 4
s, (2) WD ICEMME L . AP A AE
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