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Abstract: [ Objective ] The black soil region of northeastern China is experiencing serious soil erosion problems. Although there
are various types of soil erosion in this region, hydraulic erosion is still the most dominant form leading to soil degradation.
However, current research efforts remain insufficient in examining how hydraulic erosion impacts soil microbial communities,
particularly regarding the effects and mechanisms of single rainfall events on the soil microbial biodiversity and community
structure. This study investigated how a single rainfall event influences the diversity and community structure of soil
microorganisms and the mechanisms through which such alterations would occur.[ Method ]In this study, the experimental rolling
hillslope cropland was selected in a typical black soil region of northeastern China for the field artificial rainfall experiments and
field observations. In order to recognize the effects of the single rainfall event on soil microbial diversity and community structure
in rolling hillslope cropland, three types of runoff plots were set up: bare land plots, soybean plots, and corn plots. The soil
microbial diversity and community structure before and after the artificial rainfall event were examined through the application of
bacterial 16S rRNA and fungal ITS third-generation high-throughput gene sequencing technology. Then the variations of soil
microbial diversity and community structure were compared before and after the artificial rainfall event. Moreover, the microbial
populations that were most sensitive to the single rainfall event were recognized and their influences on soil carbon and nitrogen
cycling as well as soil nutrient storage were investigated. [ Result ] The rainfall event produced contrasting effects on microbial
diversity across different types of runoff plots. In bare land runoff plots, the rainfall event triggered an increase in both soil
bacterial and fungal Alpha diversity. However, in soybean runoff plots, bacterial Alpha diversity declined and fungal Alpha
diversity exhibited an upward trend. In contrast, corn runoff plots experienced simultaneous reductions in both bacterial and
fungal Alpha diversity. The single rainfall event demonstrated no statistically significant impacts on the dominant populations of
soil bacteria and fungi across the three runoff plots. However, significant differences in the relative abundance of specific
bacterial and fungal species were observed (P<0.05) and these sensitive microbial populations were recognized. Among the
bacterial species, the relative abundance of Chloroflexi significantly increased by 2.37% after the rainfall event in the bare land
runoff plots, whereas the relative abundance of Thaumarchaeota significantly decreased by 3.22%, and the relative abundance of
Actinobacteria significantly decreased by 3.39%. In soybean runoff plots, the relative abundance of Bacteroidetes significantly
increased by 3.69% after the rainfall event, the relative abundance of Verrucomicrobia significantly increased by 1.85%, while the
relative abundance of Actinobacteria significantly decreased by 2.22%. In corn runoff plots, the relative abundance of
Planctomycetes significantly decreased by 1.71% after the rainfall event. Among the fungal species, the relative abundance of
Sordariomycetes significantly increased by 7.28% after the rainfall event while the relative abundance of Leotiomycetes
significantly decreased by 6.74% after the rainfall event in bare ground runoff plots. Also, the relative abundance of
Sordariomycetes in soybean runoff plots significantly increased by 7.08% after the rainfall event while the relative abundance of
Tremellomycetes significantly decreased by 4.06%. In the corn runoff plots, the relative abundance of Dothideomycetes
significantly increased by 7.35% after the rainfall event while the relative abundance of Mortierellomycetes significantly
decreased by 3.11%. [ Conclusion ] This study revealed that single rainfall events have significant effects on the alpha diversity
of soil bacteria and fungi in all three types of runoff plots at different magnitudes. Furthermore, the single rainfall event
significantly impacted the relative abundance of specific bacterial and fungal dominant species with statistically significant
differences before and after the single rainfall event (P<0.05). These results provide important data and a theoretical basis for
precise regulation of the ecological and environmental effects of soil erosion in rolling hillslope cropland with black soil in
northeastern China.

Key words: Typical black soil region of northeastern China; Rainfall event; Microbial diversity; Microbial community; Runoff

plot
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Fig. 1 Location of the study area( a. Location of Heilongjiang Province; b. Location of Keshan County; c. Location of the hillslope cropland for

the experiment )
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Fig. 2 Runoff plots on the hillslope cropland for the experiment
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Table 1 Conditions of the three types of runoff plot and the simulated artificial rainfall events
R8I /)N DX KW /INX 50 VRN
Bare land plot ( CK) Soybean plot ( Soya ) Corn plot ( Corn )
CK1 CK2 Soyal Soya2 Cornl Corn2
(SN R Y¢J¥ Gradient/° 34 3.6 3.7 38 33 4.0
Conditions of the %5 # Bulk density/ ( g-cm™) 1.24 1.22 1.16 1.18 1.19 1.17
runoff plot Wi Ji Coverage /% 0 0 100 100 100 100
N T AR R F4T i Rainfall duration /min 24.9 24.9 40.1 40.1 35.8 35.8
M TR 387K 4> &/ Soil moisture content ~ 27.2 26.5 34.6 34.8 31.8 313
Conditions of the before rain /%
simulated artificial FIH) L3 Soil temperature before 15.8 15.68 14.5 13.98 16.7 14.91
rainfall events rain /°C
a) A b) ©)

K3 =R/ NN TR IR (a. #3; b, KT ¢ EK)

Fig. 3 The simulated artificial rainfall experiments in three types of plot ( a. Bare land plot; b. Soya plot; c. Corn plot )
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P AN E A vaVS XPYUPCR PR H EZNLALS
GelExtraction Kit e [P S b 17 i, 42 1R
NEBNext® Ultra™ DNA Library Prep Kit for
Nlumina“fRyfEFREESEAT L, 78 Hisep V& uE47
JEAT, B HE) T AR A SE R B A BR 2 B 58 Bl 7

WL 97%HH UM B {E 1 OTUs ( Operational
Taxonomic Unit ) 54T, WF57 L8R5 i Fh 41
W Z AR B . XA P IE 5 1Y clean
tags PEATEZE, M OTU, [FIMF i Ak, HEHL

OTUs MYFRERMEIFH, 580 AT HX 4R A5 Py
RS E . KA Shannon 8%, ACE $8%{#1 Chao 1
8 B WA AL 9 W T = AR 3 /0N X - 39 40 1 A
HIREYS Alpha ZREE
1.5 HIESH

%43 91458 B IBM SPSS ( Statistics 27.0 ) %k
PESES . R I R 45 A8 /N X k| [T
Dyt B +- S5 A AN ], AR AN [ AR /N X
[T N S I = N S o T ) W0
T A6 58 Xof [v] — A2 S0 /IN DX T i 3 i A= (A
B ) BEVE Alpha ZFEME . 8GR YA =F B
TR EMZES T, FERERE N 95% (P<0.05),
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/X (CK1. CK2) HA methiy ™ mmn, JF
A=A 20 508 8.2, 12.9 min, FEHHHE /9K
17.7. 13.1 min, KREZH/MX (Soyal. Soya2) FF
L= ) 20 90K 19.4, 22.8 min, =I5
21.6. 18.5 min; T K#H/MX (Cornl, Corn2) JF
TR A 23 508 22,20 13.3 min, PS54
14.3, 23.6 min,

2.1 RPEFMXT LIEREY SR

2.1.1  BEWRETE BEERUEMRE ST AT
R A = AR /N RN HEA 1 OTUs 4 2
527 A4, Hp BN RTH AR /NX (B.CK) 454 1)
OTUs & 266 4>, B J5 #RHbAR /N X (A.CK )
FEA B OTUs K 253 4>, W0 T 13 45 BE4DLR% i Hip

KEREH /X (B.Soya) FAH OTUs K 291 4>,
R TR J5 K S AR /X (A.Soya) ¥EAERY OTUs
180 A, WA 111 A ARSI AT EORAR TN
X (B.Corn) $#4 ) OTUs J 276 4>, Bl 5
EKBZR/MX (A.Corn ) $E K OTUs N 330 4>,
BT 544 (E 4a),

/N1 1 ) e i Y P e = W
K OTUs K 291 4>, Hih B.CK A OTUs K
86 1>, A.CK ¥#E 1) OTUs N 83 4~, Jl/bT 314
B.Corn ¥4 ) OTUs & 75 4™, A.Corn ¥4 ) OTUs
H 644>, /LT 11 4; B.Soya HiA Y OTUs N 35
A~, A.Soya B OTUs N 104 4>, 3T 69 4~
(K 4b),

a) B.Corn B.Soya b) B.Corn B.Soya
276 291 75 35
- A
B.CK 266 2527 ACK B.CK 86 o 291 A.CK
180 330 104 64
A.Soya A.Corn A.Soya A.Corn

E: A.CK— BEMREME BRI /NX, B.CK—RUB R AT R AR /N X, A Soya— MBI T J5 KX T2 AR /N X, B. Soya—7Hidll

[ TR AT R SR /N X, A.Corn— FLABLREI G T K42 /N X, B.Corn— $0 B 1 if K42 i /NX . R[] . Note: A.CK—bare ground runoff
plot after the simulated rainfall event, B.CK—bare ground runoff plot before the simulated rainfall event, A.Soya—soybean runoff plot after
the simulated rainfall event, B.Soya—soybean runoff plot before the simulated rainfall event, A.Corn—corn runoff plot after the simulated

rainfall event, B.Corn—corn runoff plot before the simulated rainfall event. The same as below.

K4 N TAAURE RS ARG /NX R A OTUs K (a. 4076; b.EK )

Fig. 4 OTUs of soil microbial compositions in different types of runoff plot before and after the simulated rainfall event ( a. Bacteria; b. Fungi )

2.1.2  FEFIHTS LGP Alpha ZRETETEEL

HH 3R 2 AT, FEBCUREMIAE T, #RHb AR /N X
Y TR A LA ) Shannon $5%X. ACE #§%(fl Chao 1
FREIE I . FOKRRF/NX A B M E R Y Shannon
T840 . ACE #5401 Chao 1 F8 UMK, KRG/
X 2 B4 1Y Shannon $5 %% . ACE $5 %4l Chao 1 #8413y
A, 1 ELEA AY Shannon $5%% . ACE #5%(f1 Chao 1
FEEIYYE M, Hr, Chao 1 #8825 57 .3 ( P<0.05 ),
2.2 RBEMX T EREMFERBIEERNF N
2.2.1 WX - 9 240 TR A IS SAH R 3 B Y5

W 5 s, RN FOKF, BEADLRE FR AR H

P /X A TAET 10 A0 A O S5 TR 1T AH X =
M BURAR K RS IE BT ] ( Proteobacteria ). FRFT
1] (Acidobacteria ). W] ( Actinobacteria ).

174 W ]( Planctomycetes ). 5 11 ]1( Chloroflexi ).
A dr W) (Thaumarchaeota ). AW I
( Bacteroidetes ). [ ] ( Gemmatimonadetes ).
P w 1] ( Verrucomicrobia ) FIHE 1k W& HEH ]
( Nitrospirae ) B HUL % W J5 BR M AR JE /0N X = 38 41 PRy i
10 LA PLIA TR [T FP 2R e AR el s, (HR A 52
BT TR A B A T el s (B4 #>1% ).

Acidobacteria ., Chloroflexi F Bacteroidetes WA 31
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Table 2 Alpha diversity of soil bacteria and fungi in three types of runoff plot before and after the simulated rainfall event

o LA /N X KT AN FRARHN K
P2 S
fh Bare ground runoff plot Soybean runoff plot Corn runoft plot
Diversity - - —
Type Ve Ve 5 Ve T Ve 5 Ve S
indicator
A.CK B.CK A.Soya B.Soya B.Corn
Shannon 841 40K 8.87+0.20a 8.92+0.06a 9.00+0.08a 8.87+0.20a 9.04+0.06a 7.61+1.90a
FIH 3.47+0.24a 3.69+0.12a 3.81+0.25a 3.67+0.15a 3.78+0.13a 3.95+0.18a
ACE 1848 EZiile) 3629+113.3a 3666+123.6a 3749+36.0a 3667+118.8a 3619+20.5a 2751£1534a
FLIH 443.6+36.42a 449.8+22.94a 476.5+38.72a 455.7+9.49a 418.1+33.79a 472.6+25.60a
Chao 1 8%k E2iile) 3049+87.60a 3059+83.26a 3135430.31a 3097+104.01a 30524+44.89a 2266+1286.54a
FLIH 401.8+31.76a 417.7+£20.06a 441.3+36.02a 410.4+14.48a 375.3+49.62a 447.3+39.12b
H: ARVINE FRER IR R — 48 Wi/ XRUE ) 2 R e B0t N TSR W i J5 25 55+ 0 3 ( P<0.05 ). Note: Different lowercase letters

indicate significant differences in the alpha diversity of soil microbes in the same runoff plots before and after simulated rainfall ( P<0.05 )

TEREMW e TS, Ho Chioroflexi ZEAL .35 ( P<0.05 );

Proteobacteria . Actinobacteria .

Actinobacteria f Thaumarchaeota

30

Verrucomicrobia #
Thaumarchaeota W AHXT =F JF 78 [ ™ 5 A,
& B FE

W R AR T B

(P<0.05),
i s B, TENAM K
TEU/NKHT 10 BLA RSN A A5 511

[l ( Proteobacteria ).

254

204

Relative abundance at bacterial phylum level/%

J

0 T RE X

4

o

=i

o

o

F: ARG

5 FRE AR (Rl — A2 Wit /0N DX - 38 200 TR % AR XS 3 B AR AL T BT S

23 /NX. Runoff plot

AU T AR

PR AT B 1)

1 Proteobacteria

= Acidobacteria

3 Actinobacteria

Planctomycetes
Chloroflexi

B Bacteroidetes

B Gemmatimonadetes

B Jerrucomicrobia

B 7Thaumarchaeota

3 Nitrospirae

3 Unassigned

[ Latescibacteria

1 Armatimonadetes

3 Firmicutes

= Rokubacteria

others

25 8% (P<0.05), Note: Different lowercase

letters indicate significant differences in the relative abundance of soil bacterial communities in the same runoff plots before and after
simulated rainfall ( P<0.05) .

5 HRETRT S

SRR I/ X SR B K AR

Fig. 5 Relative abundance of soil bacterial species in phylum level in three types of plot before and after the simulated rainfall event
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( Acidobacteria ). 1% W 1] ( Planctomycetes ). JHZk
W] (Actinobacteria ). 5511 ( Chloroflexi ). UFFHA
I} ( Bacteroidetes ). #5ifilE]"] ( Gemmatimonadetes ).
fif b 12 e 'l ( Nitrospirae ) . & !
( Thaumarchaeota ) PN E ] ( Verrucomicrobia ).
RLRARE RN 5 K 2 AR/ E AT 10 A7 A9 L 35
£t N I e X AN (5655 e s T =R iR
FREERE T (ZBHEFE>1% ). Chloroflexi .
Bacteroidetes . Verrucomicrobia # Thaumarchaeota
B AH X 35 B FE R RN R TR, L Bacteroidetes il
Verrucomicrobia 5S4k i 3 ( P<0.05 ); Proteobacteria .
Actinobacteria F Planctomycetes WXt =F 5 75 K% [
MR, P Actinobacteria ZE AL B3 ( P<0.05 ).
W s s, 1EN13 28K, AU R FT £k
UL /NXHT 10 A7 PO S5 TR 1 TAH X = B2 M s 2K
Wk A2 W 1] ( Proteobacteria ) . TR FT T 1]
(Acidobacteria ). 1% W] ( Planctomycetes ). JHZk
W11 (Actinobacteria ). 5511 ( Chloroflexi ). 1k
¥ (Bacteroidetes ). YTl ( Verrucomicrobia ).
N E ] ( Gemmatimonadetes ) . &y 17 B ]
( Thaumarchaeota ). HACIRNERE ] ( Nitrospirae ).
PIRARE RN 5 FORAR /N X A T 10 A7 A9 L 35
£t e I e X A (655 v e s T =R iR
FERE TR (B HE>1% ). Actinobacteria
F1 - Chloroflexi 1) A X} £ BE 7E B W J5 F+ = 5
Proteobacteria F1 Planctomycetes VAR X =F 72 [ I
Ja A, b Planctomycetes 7546 B3 ( P<0.05 ),
2.2.2 R RT A S LR AR IS AR 3 B Y5
i 6a Pion, TEI 133K, =Rt/ NX B
WAREFR RS AT 7 AR T IR A A, 5
Wl (Ascomycota ). #HF 1] ( Basidiomycota ).
B 14 = '] ( Mortierellomycota ) . ¥R % W ]
( Glomeromycota ). AW 1] ( Chytridiomycota ). %
EHTT (Cercozoa ). WAFH ] ( Olpidiomycota ),
(B R S L TR 1T B AR 2 BEAE R J5 R A T e
(A FH>1% ) = FPIRH/INX. Ascomycota AT
FEIEFEW YT S, M Mortierellomycota BT
FIELERETN G ¥IFAR . Basidiomycota WAHXS 3= FETE
R JE AR b AR i /N X i R Bk e, (HAERERN S &
KRR G AR INX 5 i3 1A, Chytridiomycota
Y RE R = B AR TERE RN 5 Ak T kAR (AR Ak
>1% ), (HIZMARU R A AE BRI/ h RS

Chytridiomycota X} FJEFEAL T 1.08%.

WA 6b FiR , TEA 52K, ASEAULRE RRI T AR 1
TR/ 7 57 AR 3 B TR 2 AR 3 B DA s IR
WM BN ( Tremellomycetes ) . #F & & N
( Leotiomycetes ). F55¢4 ( Sordariomycetes ). PiiHRE
Y ( Mortierellomycetes ). FEFERZ ( Dothideomycetes ).
% W W ( Pezizomycetes ) Fl Ht % H 24
( Eurotiomycetes ). FEUURE I 5 #EHAE /DN X 438 H
WA 7 ALEY DL B NN IER A A s, (HER )
N SR DO I S SR s G o =]
>1% ). Tremellomycetes Fl Sordariomycetes BJAH X}
FEAEREME &, Hrh Sordariomycetes 7E 4k ik
%% ( P<0.05); Leotiomycetes il Mortierellomycetes
B AR X = BEAERE TN SRR, Hrh Leotiomycetes 2%
L2 (P<0.05).

FEI 53 AR, B K AR /N IXCHT 7
7 1 O 34 L T A RE R = B2 DA e B AR U Sk 4R H- 4K
( Tremellomycetes ). FEH A ( Leotiomycetes ). %%
SR ZN( Sordariomycetes ) HEELA( Mortierellomycetes ).
HERETE 2N ( Eurotiomycetes ). JEREWYN ( Dothideomycetes )
FIERFEALY ( Glomeromycetes ). FEIUFE J5 K G448
Ti/NX B ELTRET 7 A R AT T AN 2 AR
A HHp Glomeromycetes #% Pezizomycetes FITHU
BRI DL AT N AR X = B A TR (AR
>1% ), Sordariomycetes Fl Leotiomycetes WX} 3
TEREM G T &, Hoh Sordariomycetes 7% Ak i 3%
( P<0.05); Tremellomycetes. Mortierellomycetes F
Eurotiomycetes A XF 4= JBEAE BE W /5 BEAIL, b
Tremellomycetes Z2AL B3 ( P<0.05 ).

TEN 53K, BRI AT E KRR /INXCHT 7
7 1 A 34 L T A RE R = B2 DA v B AR TR Ry 4R H- 4
( Tremellomycetes ). HET W2 ( Leotiomycetes ). &
ST Sordariomycetes ) MHHIFZLN( Mortierellomycetes ).
CRERA ( Eurotiomycetes ). JEFERZ ( Dothideomycetes )
FERBEADN ( Glomeromycetes ). AW J5 £ K45
1WA N S 1 AR A O 2= N A LB N oL G A [ S S
TR W AR B R A T kAR (AR ARk
>1% ). Leotiomycetes Fll Dothideomycetes HJFIX} =
FETERE G T, Ht Dothideomycetes 724K i 2
( P<0.05); Sordariomycetes ¥l Mortierellomycetes 1)
XS 3 BEERE T 5 AR, Horb Mortierellomycetes 7%
ez (P<0.05).
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T 604 3 Basidiomycota
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123i/MX. Runoff plot

°§ 30 a 1 Tremellomycetes

[ 3 Sordariomycetes

2 [ Leotiomycetes

2 [ Mortierellomycetes
S 40- I (Unassigned)

= B Dothideomycetes
o B Eurotiomycetes

= W Pezizomycetes

= b B Agaricomycetes

g 30+ a [ Glomeromycetes

g 3 Geminibasidiomycetes
= aa 1 Rhizophlyctidomycetes
E b [ Paraglomeromycetes
G a 1 Microbotryomycetes
2 20+ b a 1 Orbiliomycetes

E ? a

]

&~ a a

o]

- a

7 a

a
—g agad a aa
% o-H @aagaa aaaa %aggaa aa aaaé_l
B.CK A.CK B.Comn | A.Com l B.Soya | A.Soya b)

F23/INX. Runoff plot

T ANRVINE FREFR IR R — 48 /N XA 398 FLRR A VR R X 5 BE FE RS R R 1T 5 25 5% %% ( P<0.05 ). Note: Different lowercase
letters indicate significant differences in the relative abundance of soil fungal communities in the same runoff plots before and after simulated
rainfall ( P<0.05) .

Ko AN TAURERTHTG = FARii b IX SR B REE A R Cal TKF; b 9K )

Fig. 6 Relative abundance of soil fungal species in three types of plot before and after the simulated rainfall event (a. At phylum level; b. At

3 3 ®

3.1

class level )

WREFEF X T4 Y Alpha ZEEERIRS T

AT G K BB YR i TR A2 1) 15 A b AR /N X
MEMEED Alpha ZFE0E, (HAREBRGIHFRE
225 (P<0.05), CAWF5E RN S5 B ARAER
FE MEHRE, SHEPELBEHEME, X —it

A TEAMEFRY B E, 40w AR P2
T 22 A 723 [RURIY) BT YR, DATTT 348 fin - 438 240 71 11 2L
B Alpha ZFE1E

BALYR [ T 2 AT ARG T K AR 37 /0N X 40 R R L R
i) Alpha Z MM, BRERG I #EFER
(P<0.05 ). T KA /INX FIAE B 78 25 082> T B TR X6
IR T b, 2 R IEEOR R A R RS
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ARG L, Ky — BB, £
A 25 B 23 BH RS A 3 3R T AU SR NS SR B L
PR 2% 2 TSI AE NG 3, RECE KRR/ X
HEAN B A ELTR 1Y) Alpha Z2REME7E R R A FRAIG

FR BRI R S EOR G ART/NX A Alpha £
FEPE T RE T E A Alpha ZAEPHERE AN, {HER T Chao 1
FRBOMR WoRGiIT 2= 2% 5 (P<0.05), KRUMRAR
SRR T AR LTS ( AMF ) SO R 1 5
S A ) R BEE R K, XS R ECRIR R
FhJE BT Y Alpha ZFEHEIE N,
32 kEEWMMTIEAEEEEHNZN

ARG, BRI ET S = AR/ X e
B A E LA E TR IEHT] ( Proteobacteria )
k511 ( Actinobacteria ), S ABFFE—34 4,
FEWI IS, Proteobacteria WIFAXSFEFIE (K 5),
A e R R R ks R BOR 2 5 o A DLk T e, I 55
TIHIZBRIR ) Proteobacteria HIAREHEPER, H
F Proteobacteria ¥ 7 B AG IR FE B, H=F & N R 0T BE
k2% HIEBRAE I B R, [FAF, Actinobacteria BAHNT
F= BE AR T Re A L B A T g, R 88 A
EZ T

B AR /N Y, 7 BOLETRE 1T A A X o B AR
el 1%, HPZE R ( Chloroflexi ) HIAHXT
R EREIN (P<0.05), 1 Actinobacteria F1#y i &
[T ( Thaumarchaeota ) W) A Xt £ B W & T &
( P<0.05 ). Chloroflexi % L3E, FHAF LRGN
A B8 -5 R T AR AL A K 40 RN A 7 AR G BB ik TR
FIFA "2 Thaumarchaeota WIS/ W E 55 1 + 33
AR A ThRe, R RS, i
— AR, KEARR/ANX T, 7 R
PR AH R AR T 1%, HoA AT R
( Bacteroidetes ) FIPEIHEE ] ( Verrucomicrobia ) 1Y
AR = B B 3 ( P<0.05), T Actinobacteria 1Y
AHXT BB E T (P<0.05). Bacteroidetes Tt [%fif
A TAE AR B EZERPY, BWE RS
M2 B ) 2 WE ] e AR AL T J IRy, eI
BEFE I T IR A ALK o SRTT, Actinobacteria
9 /0 R BRI 55 1 S5 [ &URR 7, IR 3R 43 2 XURS: o
FoRARGL N, 4 FPOLETE T B AR B AR A
i 1%, HAFERE ] ( Planctomycetes ) WA=
BB E T (P<0.05), Planctomycetes Y& A
R, fERAE A PRI, HTF R R

Al REINZE TIEAIA PN A, H 55 RN BB ) o
33 REWMMTEEEHEEEMNZN

ARG, R EERTTE AR/ X R A
AT 1328 F 2R 1] ( Ascomycota ). $AF 1
I'1( Basidiomycota )M 8% 1( Mortierellomycota ),
= H R R T 80% , SR AR I — 507,
FEWI G, =R/ NX H Ascomycota WA X =F 1Y
b | I I A I o o Bt S T N i (12
I RATHLRAAE ST, dERE AR P Mibis
W/NXH, Basidiomycota WIARXSFEFERS TN, 1 F oK
MARBRR/NX h HEE %, Basidiomycota X £F
Y ZR A o RE A L, T AR I 55 1 e A T g
AN, ZF/NX T Mortierellomycetes WAHXS F Y
TR, ATRERIBE N S BCA ML, 185 T AR
IR AR5 e A AV B

BRHAR T/ INX T, 5 PO 35 B 4R 0 AR = BE AR A
i 1%, HAFRFTEDN (Sordariomycetes ) FIAHXT
FRE W E RN ( P<0.05 ), Mk B4 ( Leotiomycetes )
AOARXS 3B W3 R % ( P<0.05), Sordariomycetes i
SUNRRE Y § A= R SRNG5S A i | T N e
IR LIRS Leotiomycetes HYU /D U AT g 52
M YR 2B AR 7 ) A B, T AR AT - S B T
HOO KRGAR/NX 5 PSR 40 A ) = AR
A 1%, HP Sordariomycetes WIAHX = B i 25 14
st (P<0.05), TIARE-24 ( Tremellomycetes ) BIFEXT
FE B E TR (P<0.05), Tremellomycetes s/ 0]
SRR E B AR A AR R R T,
VOGH T3 0 b 2B 55 ( WNFR AL B e A AF I
FORARI N, 4 TP S 40 AR AR A
1%, HA R ( Dothideomycetes ) FAHXT =
B ( P<0.05 ), i 78 B 49 B9 AR X F
( Mortierellomycetes ) i # T B ( P<0.05 ).
Dothideomycetes £ 75 Z2 PR YR 5 IA , B W A] i 7K
BRAEEHALAR I TSGR Mortierellomycetes
493/ D) RT 8 1 55 T SERRAE PR A TR 405 Ak D Re ,
3 o 38 A MU SR R AN SR SRR o

4 45
ARG /R T B T 30 e 92 O e 2 W T

7% (4 Chloroflexi. Sordariomycetes ) 5 Wi Y fik 4
VEER K F2 53 WA BOALT] AT A A 42 18 )1 118 1
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