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Abstract: To study and analyze systematically the characteristics of the soil microbial community structure

of the clubroot-diseased and healthy stem mustard, the relationship between the structure characteristics
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of the rhizosphere microorganisms of mustard roots and the occurrence of mustard root swelling were ana-
lyzed so as to provide a theoretical basis for the green prevention and control of clubroot in mustard. Based
on the 16S rDNA/ITS gene high-throughput sequencing technology, the structure and composition of
clubroot-diseased and healthy mustard rhizosphere soil microbial communities were also analyzed; the ran-
dom matrix method was used to establish the molecular ecological network topology diagram of soil micro-
bial community of two groups of samples: the diseased mustard and healthy mustard. There were signifi-
cant differences between the diseased and healthy mustard rhizosphere soil microbial community in the
place where clubroot disease often occurs. The Alpha diversity analysis showed that the richness of the rhi-
zosphere soil microbial community (including bacteria and fungi) of clubroot-diseased mustard was signifi-
cantly higher than that of healthy mustard, but the healthy mustard rhizosphere soil fungal community di-
versity was significantly higher than that of diseased mustard rhizosphere soil. Molecular ecological net-
work analysis showed that healthy soil microbial communities had more nodes and edges, closer connec-
tions, and more symbiotic interactions. In addition, through the centrality of the network topology, the
core species with biocontrol effects in healthy rhizosphere soils were screened out, such as the bacteria
Mucillaginibacter (OTU12403) and Variovorax (OTU11035), the fungi Penicillium (OTU378, OTU1296) and
Cryptococcus (OTU2623), which may play an important role in suppressing clubroot disease and maintai-
ning the health of rhizosphere soil. The study shows that there are significant differences in the composi-
tion and structure of rhizosphere microbial communities between clubroot-diseased and healthy mustard.
Therefore, regulating soil microbial communities is an important measure of strategic significance in the
green prevention and control of plant soil-borne diseases.
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TCATCGATGC-3D", RYE& TSPy xf Al 28 X 47 PCR ¥ 19, ¥R 95 CHZASHE 3 min, 27 E
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99. 58 %, 1Z A LACRAR PR T A0 TR (9 2 HE v, I Sl ) B SE PR b - SR W R VR A5 AL R SEAR
55 95 A R R 79 AR B = R W VR IEAT Alpha Z2REME T (R DRI, TOIR & 40 i i & B . HO ik
) ACE $5 %, Chaol &% 7% T #k. I Shannon 8B s M B M 5 R B B G E L, HERM
Shannon$& ZUd ik % w5 Tk, 45 REW, R B RE £ 8 R, MERRE S5y
REV& 38 50 B Ay, N B A B o 09 43 A TE SR 3950 e LR AR AR W v ) U TR T R S

F 1 R IRER T 1E Alpha SR MIEH

AH G HE L - il - - M -
I bk T bk I bk T bk
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BaEE/ % 96. 38 97. 46 99. 58 99. 65
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1346 M@, EEHE ] GHXTF B E =520 46 28 W 1] (Proteobacteria) 5 42. 65% , HZE W ] (Acti-
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N Zygomycota e e 0:2581
i 60 Chytridiomycota s —e—— * 0.03644
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B 2 Rtk ARAR PR 23R R 4 BRI AR 1T KT e 4,

2.4 TEMEY Beta SHEMSH

A S AR it g Ak R A R B - S8 v 4 TR RN B B RE 9 1 S AR AR A3 AT (PCoAD A 3. A RFVR S 1.2 &
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AT V& LR A 1 S . Pl DI04 P T R, R R o e B A 2 0 T T T 4 TR v A% ) el R B R
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171 %, TR MRAR PR 3 A A 45 55 . 71 i gk, WGERERE .. LiC &0 w0 2 B . @ik
Yyt T k.

BEAh . AR R 28 0 b o B ad i e L e o P D PEHE A T 10 BB A COTUD . Horp & 9 B o 45 €
M B A Mucilaginibacter (OTU12403) M Variovorax (OTU11035), E E A Penicillium (OTU37S,
OTU1296) Fl Cryptococcus (OTU2623) , X LW BA & B0y Ao PEFARSCME . T Re e dEHE A A 8
2K T A ) AR b A 2R Y DG BEME BUAE 1.

e D

(a) HE
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BT 1A OTU. 7 BGRB8 1 TS0 34 €0 A 0 7 55 s o
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R2 FAHRAEERGEIEREVEZTNRERESIMESENELERIER

b i REPERA HGE EUCE R N2 B LB
. fEE bk 40 38 0.705 1. 900 5. 261 0.697

2 P
9 Bk 27 22 0.936 1. 630 2. 306 0.710
- faE R 78 171 0.435 1. 385 3.107 0. 446

B
95 1 45 71 0. 492 3. 156 3. 546 0. 494

3 itig

ke R 22 P B 5 DA R AL R B R AR AE R i R S T A ) R R R R AR R R E R, — ok
W, 55 1m0 B 2 ) TE S 22 B E RE 8 P DR ) A (R B S o 3 T A A TR B e 2 A B R B T RE A
W BRI AE W 22 R R v, W R L R P M Bk R L A 558 i Alpha Z2RE RS BT 25 R SR
B, BRI VR R w2 R ACE 880 Chaol 48 BUPE R AR AL Br 138 P Lo (@ pRAR PR R By, (HH
WL HE 7% Z £ 1 Shannon $8 80 IE A7 AR B, B AR AR B 4 SR G0 A W HE V% 09 Z2 A6 Pk 5 T PR AR B - 38 Shan-
non Z FEPETE BORBE VR W) Rl 3= 5 B R R AR 20 A (450 2D B0 B 48 A8, DR I — 45 SR A 3R W g PR AR Br 1
SR RET T B C RO BRI, B W B i AR o0 A SE X AL ) S R AES I A SR R
PRI At 22 sl 5 P T AT AR, BT AR R 0 WA B B2 e, MR PR b S GO W R O R R R RIS . (H Wed
SEVHRGE R . TR T A AR BT AR B - R A TR R N T B R A, SR A I PRI AR
PRAET ORI AR DR, SR A S AR R TR A R I 2R L BEIE AR E R L) B AR W e P A B
BURA G, B2 S G — A E IR,

Beta 22 FE P I & A7 51 ] 19 15 Ak 06 R M 32 BE AR BORTHIREA R BE B, S BRAEAS (4D ]2 5 A
FIUE W REVE 25 5. ARSI R A AR 43 BT (PCoAD X 45 SRAE it AT B dEHE 7 20 B . 25 R, f@ R AR PR
TIEGEYRE T, T R W B B WA LR, R AAESE 2,3 R, MR RR Y R . E R
TESS 1,4 RPR. 3K — 25 5 SO b fa bk R MRAR B 1 102k W) B Vi 70 A 25 10 b AF A — 8 1 22 S 1k R RAR
B - SR A= W 1) T T 2H 2 AR TE A SRR R AL BE B TS R 110 22 S O W 3k — 20 U W A S AR i
() 2 s e 1 AR B SR A W R ) A G

AWSEEM, FRETT . PR R RARE A R BT AR R, T
f R AR P - LR RV TP PR T A A R R TR R R HOAHIE ST R B T T A R W T
M P E R DT R T RUE W R A T (T A R Y BRI R R R E
G BN FAR A . DRI A R AR B e R X S R A v TR T R AR A R SRR AT B A RS A T
REAE — 5 T2 B2 L 0 M SR Mg 1) & 2B A BIFSE R ] R LR o 9 200 T SIS B R 1 B R H R I 1 ) o
FaPR, RIERBR U E YRR TP AR T ] BRAT T L BT T JRERE B D A5 NS A A (B R A
PERIE " TR B T AR 22 40 T RE 7 A 0 A 38 AT X D 0 A 380 4 okl A FH L AR IS R B, (g A AR B 1
20 AR VR R TR T ARG S B W 3 v T MR AR B L R I A B T AR b i A

IRV RETE N A H AR B R SRR MR, B0 R AR AR SR AR
WFFEAR R T e W E 7 I 28 3 F B S S8R . TCie 2 FUE 0 R A, LA ik i 5 a5 k. 3 S o i
FEPEBIR Tk 2R B R AR PR b S B4R W A v N ) 0 A LA B O B, DR G RE B G b R 4 A SR
fi o A0 P SR AR I 0 S B9 AR e A o AS IS ek 0 285 43 A 7 T 4 RO MR AR ORI . IR BIFERE IR P
A LEMEERNY R, b RE M E Mucilaginibacter TE{ERERPR L3 B F E 4, HHAE -5
T & FEBIVE IR A R R S — R e 2 A B Variovorax H SR R FF 7= 242 19 R HAR 7= 90
A L A I R A A A i (R D RS AR AR R W], Variovorax S L IERUA Y RETE (1)
— RO AEE, EERE HEMEY -GS MR 2 SN T R R EEAE Y. T EE R
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HEY, HEEIE Penicillium RZEWON T2 LI AT, (0 X5 57 A 22 800 J5U B 10 15 Hu /e W vl iz 4l
B AR T S A YR G AR B T T2 R 53— % W BT Cry ptococcus R BT
22 P L R A A R (Fusarium graminearum) . 75K 8 B0 W (Penicillium ex pansum ) . JK ] % 71
(Botrytis cinerea) IR AR T (Rhizopus stolonifer) - FR I H BLAF RS 0T 0o, HFS oL E A
A S LTE S L 5 AR R B P AT AR P AR i A 9 3R AR AR FRAR PR - b Cry prococcus HA
B R, TS R 2 A AE 3 ORI OGN L I A R ST DA T O S R T AE RS U R S
R b5 2 1] B B2 A DGR DA R 38R B AR FH AL DRI, 30 S 5 2 20 B S 1 2 AV D OGT AR i
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