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Abstract: By employing high-throughput sequencing technology and network analysis methods.,
a systematic study was conducted on the impact of the occurrence of root rot on the composition
of the soil microbial community and the microbial co-occurrence network. The results indicated
that there were similarities in the microbial community structures between diseased and healthy
soils, yet significant differences in community compositions. The microbial community compo-
sition in diseased soils was more conducive to the invasion of Fusarium. Network analysis re-
vealed that 15 microbial genera in diseased soils had a significant correlation with Fusarium , a-
mong which 11 genera showed a significant positive correlation. In healthy soils, there were 20
microbial genera significantly correlated with Fusarium , and 18 bacterial genera had a signifi-
cant negative correlation with Fusarium. This suggests that the biological network in healthy
soils is more complex and closely connected, enabling it to effectively regulate and suppress the
activities of pathogens. In addition, Sphingopyxis proliferated abundantly in the soil around the
roots of diseased plants and exhibited an obvious positive correlation with Fusarium. Converse-
ly, Solicoccoxyma mainly aggregated in healthy soils and had a significant negative correlation
with Fusarium. These microbial genera. as biomarkers for healthy and diseased sites, may play
a crucial role in the invasion of root rot pathogens.
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AEPR—F, R 1 113.5 m, 34°12740.81"N, 110°12'19.23"E; &M HK 1 122.1 m,
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PCR ¥ H Quanti Fluor™-ST i A5 it RGE AT & A . 2 )5 4% B FE AR F 2R AT
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& ACE. Chao #l Sobs) MR & Z FEPEHE %L Shannon. 2R ] Kruskal-Wallis % FIA 56 #1722 21
B, BT Bray-Curtis FEE§ 17 PCoA 43 #1. KH] IBM SPSS 17.0 75 2 5 B I ST FEAS ¢ K
% s FIH image GP #EATHUEY ASV Budls R ELREVE R 15 B Rstudio #8473 A 9 W 4 50408 53 B
(R>0.6, p=<<0.05), MZEBARIFHE , Cytoscape 2 il T W 25 5= HY
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it B 1t 5 4 s 0 AR B - SR 1] K- 4 40 T AR Y LR 8] Sa B . i B b AR B g
ML 1AL B ] (Proteobacterias 42.24%0) « JHZKH [T (Actinobacteriota, 26.60%0) . J&AE
1] (Firmicutes, 10.09%). B #F 1 '] (Acidobacteriota, 3.95%) . #L#F & '] (Bacteroidota,
3.57%) . R B '] (Crenarchaeota, 3.45%) . 25 & |'] (Chloroflexi, 2.62%). Zf A0 & ']
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WA PR HIEP O F T A F2EH ] (Ascomycota, 78.47%) . ¥ i ] (Basidiomycota,
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B AR B AR o ) 350 20 T A R VR AR R R B T ROR S
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MIPL AR LR 1. Z5RERY], 78 LDAZ=4.0 WS . A0 B0 R Br 40 7 1 7% o b 7 8 11 18
APCFIERE, Al FE L 05 B 6 AU RIE. fEIROKF B & B R R (Chryseobacterium
LDA=4.19) . unclassified _f _Rhizobiaceae (LDA=4.14) . 5 % BT B J& (Sphingobacteri-
um » LDA=4.13) F1# 5 P ML TR & (Sphingopyxis . LDA=14.03) 78 K& I Hb K8 AR B v i 35 Y
KA B (Paenarthrobacter » LDA=4.43) 1 fi e MM 5 AR P b 12 35 5 4R (B 7). [ A
LDAZ=4.0 B2 AF T o M0 B AR Br 0T RE v A0 M 3L 07 26 113 5 SO0 IERE (R L ok 1y 15 4>
2t . TEB/KE b, BBk (Plectosphaerella s LDA=5.43)7F & 5 MM B AR s o i 3 &
£ FMERJE (Beauveria s LDA=4.98) . WL EEELIE (Solicoccozyma s LDA=4.62) . Pseudeurotium
(LDA=4.60) FI th %5 J& (Aspergillus  LDA=4.A7) 75 filt FE b 48 4R B o 4 3% 55 42 (& 7b) . LEfSe
OI BT R — D JE R P B sk 2 8] R K CF B R AR W A AR L 0 AT R TR D B AT R
Chryseobacterium . unclassi fied f _Rhizobiaceae . 55 2 B ¥ J& (Sphingobacterium) . 51§
H TR (Sphingopyxis) FIEL T RE 7% f8 BR5T R (Plectos phaerella ) J& 4 35 H A1 5EAR B & K- 1)
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HERRAR, T AN JE RS Bk 52 )@ (Paenarthrobacter) F1 E. W & FE W J& ( Beauveria ) » W 3h £
J& (Solicoccozyma) « Pseudeurotium . M & (Aspergillus) 2 £ FE H A0 5 AR bR & /K 3 T a0 A9

FAR.

1 WEVHREZERFRMSEZFUMHEEFER(LDA>Y)
#HR 4151 LDA 34 »fE
¢ Bacteroidia K9 Hb 4.61 0.02
p __ Bacteroidota KR H 4.61 0.02
f _ Sphingomonadaceae K 4,29 0.02
o _ Sphingomonadales KR H 4.29 0.02
o _ Flavobacteriales K9 b 4.23 0.02
o __Sphingobacteriales K Hh, 4.21 0.02
f _ Sphingobacteriaceae KR H 4.20 0.02
g _ Chryseobacterium 975 Hb 4.19 0.02
s _unclassified _g _ Chryseobacterium KR H 4.17 0.02
f  Weeksellaceae K975 Hb 4.17 0.02
o Xanthomonadales R Hb 4.14 0.02
i) g unclassified _f _Rhizobiaceae K 4.14 0.04
s _unclassified _f _ _Rhizobiaceae KR b 4.13 0.04
g _ Sphingobacterium KR H 4,13 0.02
s _unclassified _g _ Sphingobacterium R Hh 4.10 0.02
f Xanthomonadaceae %975 Hb 4.09 0.02
s _unclassi fied _g __ Sphingopyzxis K 4.04 0.02
p __Actinobacteriota i FE i 4.78 0.02
¢ Actinobacteria fide B Hb 4.66 0.02
o _ Micrococcales it B iy 4.62 0.02
f Micrococcaceae fidt 5 b 4.61 0.02
g _ Paenarthrobacter ek J5E b 4,43 0.02
s _unclassified_g _ Paenarthrobacter £t B Hh 4.43 0.02
o _ Glomerellales K9 Hb 5.45 0.02
s _unclassified_g _ Plectosphaerella I 5.45 0.02
f _ Plectosphaerellaceae K9 b 5.44 0.02
g _ Plectosphaerella KR H 5.43 0.02
¢ Sordariomycetes R I H 5.07 0.04
o __Hypocreales {5 Hh 5.09 0.02
s __Beauveria_bassiana fi B b 5.00 0.01
g _ Beauveria i FE i 4.98 0.01
f _ Cordycipitaceae ek S5 b 4,95 0.02
. ¢ _ Tremellomycetes fid B b 4.68 0.04
S o _ Filobasidiales ke B by 4.64 0.02
{ _Piskurozymaceae it B Hb 4.63 0.02
s _Solicoccoxyma _aeria it B Hh 4.62 0.02
g _ Solicoccozyma fk B b 4.62 0.02
g _ Pseudeurotium f FE i 4.60 0.02
s _ Pseudeurotium _sp £t B Hh 4.56 0.04
o _ Eurotiales it B iy 4.56 0.02
f _ Aspergillaceae i o A 4.50 0.02
g _ Aspergillus fie FE Hb 4.47 0.04
s _unclassified _g __Aspergillus {5 4.36 0.04




ERL,F BRI EANIZBE G LR M A DB BN %A 31

W

%2

c__Bacteroidia
p__Bacteroidota
f__Sphingomonadaceae
o__Sphingomonadales
o__Flavobacteriales
o__Sphingobacteriales
f__Sphingobacteriaceae
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J& K B B norank Al unclassified 288 (LDA =4.0),
A7 MANBELEMEERS L RBNGEEEFERL
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Ja& 7K A W R T 0 PN 28 43 BT 25 SRR W R b ) 240 TR EC TR I 2% ) RN ARE (R A
AR BRCE D WD, 2 B b - 9 v B A W R I 3PN ) 2% A R EL A o 1 A e M (I 8a, 8b,
8c, 8d), XPAMFAR L A T m AP 1. ELTE T B ALZE LR, 72 &, Rhodotoru-
la . Dendryphion . unclassified _f _ Ceratobasidiaceae 54 J] 1 JRAE1E B F WAL X R,
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Podospora . unclassified_f _ Hyponectriaceae 5% J] v J& A7 1€ 8.3 ) 1IE A R L &R (p<<0.05)
(& 8e); T 7EfE FE #b P, Ganoderma . Knufia. Mortierella . Penicillium . Pyrenochaeta .
Tausonia . unclassi fied _k__Fungi. Solicoccozyma » Chalara . Chrysosporium 5 8 J] # J& 17
T 3 I T 56 56 R (p <C0.05), Pseudeurotium 5% J] W @ 7778 i F B IE M K R (p <
0.05), AR, LRSI EIR S AR E RS Pseudeurotium T JE W E B 35 1Y G AH
KHKA & 8D,

N=300 E=956 N=300 E=1075 N=191 E=1655

e - W
a. 2975 M A T P R £ A Y b {22 R M A BRT S5k A ) 5 A AR
N=215 E=1803

o e FREHb FL AT  F AARR e BT HIR T TR L IR I 4 AR £ R0 ) AT B X A A
B N R EHO . E SRR B el (R ARAOR UK. IR R,
B8 MERML A A AE . AR T A R %A

20 T L T T ) I £ A A 4 SRR Y R TR T 8% 118 T SR B R (200 S E R T R
F1200 ASAHBE T 0, 248 3 DEESE) . AWTHEPIZE (191 A EL B 15 s A 200 AT 5 4, 259 9 ik
Fe) o PRV ST . 20 TR - T TR A £ Y S A B R DN B 0 A B 1 i (T 9a FTIET 9b) .
T 1 3ol Do 28 A5 AR v, ekt R A0 - L 0 B ) 4 e D 1 R G TR (6.4 %6) o T R A A0 R -
L A TR T 0 35 0 24 300 1) B R DG R 8.5 %4 .

20 T - L T B 0 I 4 B R 8 SR B L AR e st rh AT BEVR A AE 10 A5 Bk ) B R A AE
FH MR E . Hod HH unclassi fied _c_Acidimicrobiia T8 J] B I8 5 90 3 74 ¢,
HAYHIEM I, 439N Taibaiella . norank _f _ Rhodocyclaceae . 253 F K J@ ( Nocardio-
ides) . norank _f __Fimbriimonadaceae . $5JG MU & (Sphingopyxis) . Shimazuella . 53K FF
W@ (Mycobacterium) « & HFF & & (Ochrobactrum) . unclassi fied _f _ Pseudonocardiaceae s
XRWITE R, SRR B A S A R RIS SR A B AR TE Z M A EXR (8 90, TE
filt B 2 v, A0 DA RE VR AR AE O A SR T TR R AEAE B A DGR AR T e L b 8 AN A TR TR 38 S e )
B JE A7 AE 3 RO R R R 4 B R TE AT B 8 (Achromobacter) . unclassified _ f _ Mi-
crobacteriaceae \ unclassi fied _f _ Blastocatellaceae . Peredibacter . WE¥S ¥ 1 J& ( Pedobacter) .
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norank _ f __Saprospiraceae . 4 ¥ AT & J& (Chryseobacterium) . % 3% M My W J& (Stenotroph-
omonas) » 3% F& B {5 L 55 ik 70 T JE AH OC 1 4 TR I S i) TR R AETE SE Z RS HUOC R (B 9D

I\
I NSy
IR

Y A'Iiﬂl

R

o KIR M) R R IS T W4 d R R ) B R B S P 4
oo d AL FOR SR SRR M.
B9 RIS AR M A BRI R KR IS R 2 AR R

gitFitit

e ST A g A A A PR A W A A U B T AR R — o R e B A 4D 1
» JFHBA —E MR RE ). Duran BIDTFEEE SRR, 7 1k 390 0 35 A9 I8AR OF AN
RER A S AR T Xl AR T R AR — B SE A R R B R 5 R b Y B
o T JB O AR A I 3 22 S L (EL TR b ) TR R A TR R TR TE A B A TR R 22 . AR TTKF
o R R 0 K TR T AR G 3 B B R T R L 1T Bacteroidota B AR XS 3 B B AR T R A ML
LEfSe 734 2R W o fEJm K by 2 05 3 00 50 KR B 1) 28 ) 2 b LB 465 400 11 s v 19 Chryseobac-
terium . unclassified _f _ Rhizobiaceae . Sphingobacterium . Sphingopyxis Fl EH B J& Plecto-

W

fm T

sphaerella ; T YNE & Paenarthrobacter M E 1 J& Beauveria . Solicoccozyma . Pseudeurotium .
Aspergillus Je{a FE MR FAR R 0 4 ¥ 2 br i1 . X 580 A 0 0F 58 25 SRR T . 36 W1 B0 I 1Y A7 7
AT LLRR R W) Z AR O R VE A AT (EARTE Y JE . Paenarthrobacter T EAT BB 1
FE ) IR S R A A R T R R (B I AR I D RE T 0 Carvajal S BESE R B, Solicoccozy-
ma BATHE SR W) A A B ROR S 3X 3 B TR A8 BRE 1 88 vh 0 B AR B Y 4R 2 X ALY A A B DI RE TR
Ex7/8

b SR Dy T AR G AL A AR AR A W R T T S L DM IR AR O 3 B EL A
A5 2 B A VA o S R A R L e, O W T S A R D B S 2 W Bk D TR R G A
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MBI O A WS 6] b & e b (R M 1) T ) RE VR R, WA R R T AR W R
T4 5 0 TR R R 9 & A I SR IR 20 (P B AN B N LT 1 52 4% A B AR T 04 A 5 A B A G
ABIEFEAE RN, A Bl 0 8 A5 A vy (it R M A TR L TR I P % 30 B TE A DG T, SR T
PR RS, IR, 5 P8RRI ZE SR WT, A8 0 M i 40 A RV . A 10 A S8R T B A AR
FH MM EE . BA unclassified ¢ _ Acidimicrobiia 4TI H @ £ B EAA L, H
RYPHIEMG, XRTE R, S8 EBMHCHAREFERA B EZHEMELR, Efd
R b ) A TR VR TR 9 A S iR D TR B AR W A SCHE R A T R b 8 N ATR B S ik ) TR B AE
FESFH M AAI R, XRUME R 58I EIEAH AR RN LT 2R,
R ZE R, R b b, Bl T B T I TR 0 S A R . 3K T RE R R M R 25 S B A

gi L RrIR . ARG R T I TP AR AR R A R U R, ORI T iR T TR AE
it R 0l v TR e K Y B A s TR A T T A R D B R BE B R IR . A0 Solicocco-
ryma . XK IR BT AR ERBIAE A R ME Y SR T EE S, A, R TR
P T 2 O T A e b b 5 iR D TR UM R A W B TR (A Sphingopyxis) . 3K HEEE R
XoF T A A D TR AR 114 B v R A R Y B R S R S
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