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Study on Pathogenesis of Watermelon Fusarium Wilt from Perspective of Soil
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Abstract: This study is to explain the pathogenesis of watermelon Fusarium wilt by analyzing rhizosphere soil microbiome and
chemical properties of watermelon plants with different health levels, and to provide a theoretical basis for the prevention and
control of watermelon Fusarium wilt. The chemical properties of available nitrogen, phosphorus, potassium and pH in the soil
around the watermelon roots were detected, rhizosphere soil microbiome was sequenced by high-throughput sequencing
technology, and then the differences in rhizosphere soils of watermelons with different levels of health were compared. The
results show that the healthy and severely ill plants have formed their own relatively stable networks of beneficial and harmful
microorganisms, and both are enriched with beneficial and harmful bacteria; while pathogenic bacteria and biocontrol bacteria are
specifically enriched in the minorly pathogenic rhizosphere, and the characteristic species are different from healthy and severely
ill plants. The high rhizosphere microbial diversity of mildly affected plants suggests that when the separation and screening of
biocontrol bacteria, the rhizosphere soil of the mildly pathogenic plants may be able to obtain more abundant biocontrol resources.
Rhizosphere characteristic species analysis shows that Chrysosporium sp., A. calcoaceticus, etc. may play an important role in the
prevention and control of watermelon Fusarium wilt. In addition, the correlation between soil physicochemical properties and
microbial a-diversity shows that soil physicochemical properties are significantly positively correlated with bacterial abundance.
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Table 1  Soil properties around watermelon roots under different degrees of Fusarium Wilt
TR 1 %W (mg/kg) AR (mg/kg) A %08 (mg/kg) HHLF (g/kg) pH EC(uS/cm)
Mock 92.13+3.02d 80.48+2.70 a 183.27+2291 a 2.62+0.19d 4.52+£0.02d 17991 +1598a
JK-soil 104.74 £2.39 ¢ 80.48+£2.70 a 24937 +£56.35a 441+0.50a 5.69+0.01a 123.03+11.43¢
QZ-soil 116.90 £2.02 b 75.99+11.24b 196.94 £32.49 a 4.13+1.04b 5.04+001b 15431+£7.44b
ZZ-soil 13240 £1.54 a 65.54+4.61c 223.15+2931a 3.06£0.18c 4.72+£0.01c 185.03+12.37a
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Fig. 2 Cluster analysis of microbial community in watermelon rhizosphere soil

WEE . JRFE AT RESE TG MR, JK-soil #
M) T & AR LR HE, ZZ-soil JERL T AC
I ERE, JK-soil I ZZ-soil IREH#E TIEE,

JK-soil MIFESMEE EEHKM, RAREEET
Z7-s0il,
24 AHEREZFRIEDYHAERTHL

o e o RN [ T W & G W E Y
Pl A AR BERAE , R DU 2 A A ITS JP 51 AT 16s
rRNA JF4153 264 OTUs, i i ¥y Ffi & 61 (18] 3) s
FLIH OTUs 24708 TF 2R [ ] (Ascomycota) . $HF
[ 1(Basidiomycota) . #EEF# [ ] (Mortierellomycota)( &1
3A). JK-soil FEITRERE], HTHIT, MEBRFTH

FREEHALT ZZ-soil. HIH OTUs FE 508 T E
["J(Proteobacteria) . JitZE [ ] (Actinobacteria) . & 4l
W ] (Patescibacteria) . 2 . f B[]
(Gemmatimonadetes) . fUFT 1 ](Bacteroidetes). Zk25
1] (Chloroflexi) . 7#%% % | ](Planctomycetes). FRFT
B[ J(Acidobacteria) . JEEER | ](Firmicutes)(&] 3A).

JK-soil W], ST FEET] . RAFE
FTRIARRT B R F QZ-soil Ml ZZ-soil. ZEJEHRI]7E
QZ-soil By T-IFEhFEEH E, X AR H TRIEH]
2 TR RS B TR AR A AR K T T A
THREM, B TEREAZEIEHETE JK-soil fryFLEE

unclassified

90 W other

80 B Ochrophyta
- Nematoda
S 0 B Mucoromycota
i 60 W Ciliophora
j: 50 Chytridiomycota
B M Chlorophyta
£9 M Mortierellomycota
§ 30 W Basidiomycota

20 B Ascomycota

10

KT ZZ-soil, #EM 5 FTREMER K,
S unclassified
90 ™™ s
30 - . . B Verrucomicrobia
Firmicutes
70 - . - M Acidobacteria
60 - W Planctomycetes

PR FERE (%)

Chloroflexi
W Bacteroidetes
B Gemmatimonadetes
W Patescibacteria
Actinobacteria
B Proteobacteria

MOCK JK-soil QZ-soil ZZ-soil
il

3 AMMRBRLIEERE.

MOCK JK-soil QZ-soil ZZ-soil
gl

MEMFER S

Fig. 3 Species compositions and distributions of fungi and bacteria in watermelon rhizosphere soil
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Fig. 4 Species correlation network of fungi and bacteria in watermelon rhizosphere soil
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Fig. 5 Evolutionary branch diagram of LEfSe analysis in soil around watermelon root
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%61 HOAF4 . SR 25 AE V9 TR, 2205 e i % rh 1 AR LR 5% 1191
F2 TIEMAE o ZHMERS TIEEAERNEXE
Table 2 Correlation between soil bacteria a-diversity index and physiochemical properties
Shannon-F~ Chaol-F  Shannon-B  Chaol-B OM N P K pH EC
Shannon-F 1.00
Chaol-F 1.00" 1.00
Shannon-B -0.50 -0.50 1.00
Chaol-B 0.50 0.50 0.50 1.00
oM 0.50 0.50 0.50 1.00” 1.00
N 0.50 0.50 0.50 1.00" 1.00" 1.00
P -0.50 -0.50 -0.50 1.00" 1.00" 1.00" 1.00
K -0.50 -0.50 1.00" 0.50 0.50 0.50 -0.50 1.00
pH 0.50 0.50 0.50 1.00" 1.00" 1.00" 1.00™ 0.50 1.00
EC -0.50 -0.50 -0.50 1.00” 1.00” 1.00™ 1.00” -0.50 1.00™ 1.00

7. Shannon-F: HEHFAKIESE; Chaol-F: E Chaol $641; Shannon-B: ZHE &FAKIEE; Chaol- B: 47 chaol #5%; OM: HAHLFE &

N: AMASR; P A0SR,

6 FORMENER P<0.01 3 KU .

ARV AN T Y R S B AR E T R X A TR
JLEAMUR . R BRI, 2ET S | AR P 1
PR IEA LR AR S i8I, R £
e pH HAT RE TR VR, 0f it S5 B35 AR A
A SO 5 R BT A TR R AR R AT Al 2 ) o
T Al RETT ZLHAE 2 MR TR AR S B
YA PR R B 73T $ 7S, RO BEARL IR AR
PR A AT ARG AL 3 , 3 vl LAY ek
i, AR IROUER, R e A R fE

3 g

AR B LAV N 2R R
=, R EERA AR . 42 U ™ E R - ETE D
YR, ZREE . S5HSE)T TARATAE B 22 5 X
W, VIR 259 B0 12 ead 8 vh 2 sk & A9 11 5 )
T, A i R S M PRI P ) AL NS
X5 FFIFENT Liu 209 Chapelle 25 Hiff 53 25
FAE AL o

A5 2 B A BREATE MR AR PR L TR 20 R RV 1) 22
FEMERTR 1Tt X oe + s 3Rk A TR B, 45
B S BT o] A5 - R AN B R VR AR e
TAEPIX £ HEE SR TR RISCRI T, SE I 5 AR PR £
MRS A OLR . AR A pH AYHRTAY, [H]
B L 5 3 B SR I RRARVE . 90, il 4
AR DG A X 24 5 2 i B AT T 7™ B A i 1 T3, 4
PRIAE TRAH L, 3 T (B 1 18 1) 4 AT o 2 T B 3R
WOk B, AN R AR e Kk
I 10 LB R IR R B, TG I BT O 5 1 A
BRI C2TE B B0 BE T, BERT LT I 45
JEROR, #5 2Z, ELRITE B P FhoAE G I 48 X0 A

[FIRESIAT B S W 7R AZ RE T o IRIRS), e fat B - 398 ] [l G
BERRIEEY) P 4 f5E(C. pseudomerdarium) . T FRES
AEFFH(A. calcoaceticus)3s ] BELE VY JIUKE 2295 14 7
B EHEERBEEMPY, S, BRI N
PRAR PR FLTR AP EE 22 0 T R ™ 5 2 o AR PR
G55 R Hras R R ORI ) R R B A A
i e R AR R N L, TR R R e Ak T R IR
Bad PR, W XA BRA AL T T PR . X
e — 26 5 i S5 R 2 o 77 L AR RR RN LA B A 56
PR IR, RN A A SRR . A
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IR v ] A o Sy S 0 VR P B A 1) JEL e
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il A AR F BB, AT AR A o TR R U
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HIL T 4 A R HRE A 15 . A F MY,
MTE RO AR PR BORTE . A B AR AR e
£, HEmHAEY 2R, TEA BT 1A 1Y 53 2 0
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R HR R TIUIA Z2995 14) & AE A k U TORS 289 1 LBl
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