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Screening, identification and evaluation of antagonistic bacteria
against clubroot of mustard

JIANG Huan, PENG Yumei, YAN Yufang, ZHANG Yong, WU Chaojun, HE Benhong, WANG Xuyi

(Southeast Chongqing Academy of Agricultural Sciences, Fuling 408099, China)

Abstract In recent years, due to the spread of the Cruciferae clubroot in mustard, it has seriously affected its
production and caused great economic loss. Biocontrol bacteria has been screened and studied for control of mus-
tard clubroot, laying a foundation for its application in biological control. Some studies have found that the germi-
nation rate of the dormant spores could reach more than 70% after the decay process of the root of cruciferous
vegetables. Here the strain PB19 was isolated from the mustard clubroot, which could stimulate the germination of
resting spores by dilution method. First, the optimum temperature and pH value for the interaction between PB19
and Plasmodiophora brassicae were measured. The control efficiency of PB19 against clubroot of mustard was
evaluated in pot experiments and field plot experiments. The strain was identified by Microbiology Identification
Center of CNRIFFI (FMIC). The test results showed that the optimum temperature for the interaction between
PB19 and P. brassicae was 20— 25C , and the suitable pH value was 5.5—7.0. The control efficiency of PB19
against clubroot of mustard was 71.96% in pot experiments, and only 18.04% in field plot experiments. PB19 was

identified as Pseudomonas sp. by FMIC.
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Fig. 1 Root morphology of clubroot of mustard seedlings at different disease stages
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Fig. 2 The growth status of different microbial strains
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Table 1 Germination rates of resting spores of Plasmodiophora

brassicae under different treatments

R IRIRAF- P21 %/ %%
Strain Mean germination rate
PB11 (7.8941.47)b
PB19 (63.43%3. 33)a
PB76 (10. 15£3.09b

CK (7.48+0.74)b

1 [FFEH G ARG B3R 7R 26 73k 357K F (P<<0. 05)
Different lowercase letters in the same column indicate signifi-
cant difference (P<C0. 05).
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Fig. 3 Germination of resting spores of Plasmodiophora

brassicae under different treatments
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TR A R Bon (3R 2) .7 20 CHI 25 CH L 4K
IRAL T8 & R4y 3R 45. 67%.62. 33%, B35 &
T AR BE A CKL U PB19 50 s T B AT A e
SR EE A 20~25C W25 TRLEE 19 T R R AR AR MR AL
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Table 2 Germination rates of resting spores of Plasmodiophora

brassicae under different temperatures

IRIRAL T2 5%/ 06

L/ C Mean germination rate
Temperature
PB19 CK
5 (6.330. 67 fA (5.6720. 57)cdA
10 (9.6710. 58)eA (6.67+1.15)cB
15 (24.3341.58)dA (6.3310.77)cB
20 (45. 6741. 52)bA (12.6741. 15)aB
25 (62.3312. 51)aA (13. 3340. 52)aB
30 (32.6741.52)cA (9. 6720. 74)bB
35 (12.004=2. 00) eA (4.6720.57)dB

D /NG FEE IR RIS EEE 25 738 W3 KF (P<0. 05)  RE 8
FOR A T80 25 53k KT (P<<0. 05) . R I,
The lowercase letters indicate significant difference among the
same column data (P<C0. 05). The capital letters indicate sig-
nificant difference between the same row data (P<Z0. 05). The
same below.

2.4 PB19 SIRMEEENRE pH

JHANIR] pH ) PB19 A8 i Ak AR o B AR Bl 762
T 45 (R D FRY] L, pH 7E 5. 0~7. 0 B R AR A1
RAREL R 1 pH 6. 5 BFE i (64. 33%0) , I A5,
R LA BB 465 41 B & Rk, W PBL9 5 4: By
W HAE S pH 7E 5. 5~7. 0,



+ 108 -

5 4Ly

2018

%3 RE pH &S T PB1Y XHRMMERERT FH A RN
Table 3 Germination rates of resting spores of Plasmodiophora

brassicae after different pH values

PRIEAUT 285 £ 2%/ % Mean germination rate

pH
PB19 CK
3.0 (20.0041. 00)gA (8.6740. 58)gB
4.0 (30. 00%1. 00)eA (9. 00+1. 00) fgB
4.5 (40. 3340. 58)dA (9. 33+1.53)fgB
5.0 (47.6742. 08)cA (15.6741.53)cB
%D (57.6742.52)bA (18.6740. 58)bB
6.0 (62. 6740. 58)aA (21. 3340. 53)aB
6.5 (64. 3341, 15)aA (21. 3340.58)aB
7.0 (48.0042. 65)cA (13.67+1.53)dB
Ts® (37.0042. 00)dA (12. 0041. 00)deB
8.0 (24.33%+1. 53)fA (9. 67+1.54)efB
8.5 (16. 6742. 08)gA (7. 6740.58)ghB
9.0 (13.3347.31)hA (6.3340.58)hB
10.0 (8.332=0. 58)hA (5.6741.53)hB
2.5 ERBHRIXE
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SEIR IR GR O  DeHE R TR WG » MESE B R IR 1S
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VR B ABLAR 298 20 R0 15 98 20025 52 R B g, 5 I8 541K
FHEHE 1 IREEFRM AL P, PRHERS SR 2 YR 3 IR
X PSR IR A Bl TR 20 o 68. 76 261 71. 96 %6
LE R TOAE 1 R SRR (22, 72%) . 5 PB19 fE
B ROEEFEMESEAR o 1 & AR B L (0 2/ 5 B i
2 SR
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K FHIR B 22 BH 4% b B 220 R 1 100 %0,
Jiti FH PB19 5 57 W 5 » 1 S8 AR i o o 15 4 4505 38 7K
X HRTC i M 25 5 L I v BH X B e i e +-
B1%0) . PB19 Bhsi R A 18. 04% . K F BH M X BE (B
B 23,2770, PR IELE R (R 5) BoR, PBL BHE
X BRI A AL B P 54331y 15. 0,20, 7,13 2 kg,
PR 667 m? F= 5 PB19 [ 7= 2%k 13. 6% Ik
F GZB [yt r=2(28. 0%) .
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Table 4 Biocontrol efficacy of PB19 against mustard clubroot in pot experiment

Jb 3 A UK/ IR

R/ %

T T HE 2 BIIARCR /%6

Treatment

Treatment times

Occurrence rate

Disease index

Control efficacy

PB19 }537 K
PB19 fermented liquid

RIFAT R
Without PB19 fermented liquid (DK)
7K Water (CK)

1
2
3

(79.51x4.59)b
(23.12£2.00)c
(24.74%3.81)c

(85.32£2.3D)a

0

(50.7843.57)b
(20. 374=0. 65)c
(18.4242.51)c

(65.724-0. 98)a

0

(22.7245.45)b
(68.7640. 78)a
(71.96+3.81)a

Fz 5 PB19 XFERGE R HE/MXBFERRE

Table 5 Biocontrol efficacy of PB19 against mustard clubroot in field plot experiments

Ab B K/ Vo IRz AR/ o Frit/ kg
Treatment Occurrence rate Disease index Control efficacy Yield
PB19 100 (70. 794£5. 62)ab (18.04=%4.70)a (15.2+0. 64)b
GZB 100 (66.27+8.81)b (23.27£8.771)a (20.7£1.49)a
CK 100 (86.37£3.23)a — (13.2+1.29b

2.7 PBI9 T

PB19 ) 16S rRNA J:[H JF44E GenBank | 1)
BT MF490469. 4l Ak )i 14 B bk 25 [ 2 dh
PR Tl A 53 B S A 90 BF 90 T G T 8 . AR iR 16S
rDNA JE R 751 1Y Lo 25 3R A B RGEK B 550
I PB19 5% B JE Pseudomonas sp. &8k E
JEERR G A 1) B AT P 23 BT 45 1 s PB19
5 099 LB Pseudomonas hun-
anensis LV(JX545210) #4k _F 0 5 25 £ i - WO 5 AH
LA 99. 9320 FLES A TR A 1) 2 W0 A B O 2485
A AR A R AIE A 1 5 iR 2 5 20 A KRB PBI9

KB RN FE Pseudomonas sp.
3 Zit5itie

TFRRHEY AR E R Tt A AT
AT g, B — A BB A S A A E
TERHEY . PRI, 20 ™ B B + A AERHEYI 1Y
FIRREL A S [E N A B E AT T R BT X% B
THHEAR MBI BB LARIG I %, Arie 2
BRIk IE 5 % M Phoma glomerata JCM
9972 AT LA T AR fieh TR R B 61~ 117 4 A= B T ) 7
BUCAZIR BT R B — SRR A2 (A 8 0 4R b T ik
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77 TR AN AN 5 2 55 4 1 B o A5O3 I HL A i 1
[ sEFEAE T BT LA ] g 1 T PB19 A REAR 4 1 75 H
V) 5 B » AT S LA TS 80 A2 0 250 114) F0 A 00 A A 2 17
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SEBERE ) LA K it P O 238 i it — PSR

PB19 28 v [ £ A I LIS B A E T 58
i (FMIC) % 2 MK A B o @ 40 7 Pseudomonas
sp. LA B ) 2 0 T A B i6 D T
AEEp B 8 TR AR PR A4 18 (plant growth-
promoting rhizobacteria, PGPR) , J& 5 F 22 1) PGPR 2.
— TR A 4 DA 5 9 D o ) A
A0 (B EL R A 1) A= B AL A 5 0 WA e i A
Y BT E AR bR 5758 4 OLH R AT R
W35 ) 2. Wang 2550 8 9% ‘& B8 Pseudomonas
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TR H BT A R R R E AR e = AR AR
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