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Abstract: [Objective] Southern blight, caused by Sclerotium rolfsii Sacc., is a major soil-borne
disease that limits peanut production. At present, its management relies mainly on chemical
fungicides. To improve the field control efficacy, reduce fungicide application rates, and lower
pesticide residues in peanuts, this study screened antagonistic microorganisms against S. rolfsii and
evaluated their synergistic effects with chemical fungicides in the control of peanut southern blight.
The results are expected to provide technical support for the green and sustainable management of
this disease. [Methods] This study first used a plate-based screening assay to obtain biocontrol
strains showing strong antagonistic activity against S. rolfsii and high compatibility with commonly
used fungicides. Next, a fungicide screening assay was conducted to identify control agents that
effectively inhibited S. rolfsii without adversely affecting the growth of the biocontrol strains.
Subsequently, an in vitro combined toxicity assay was performed. The pathogen was inoculated
onto PDA plates containing different concentrations of thifluzamide (0.15 and 0.30 pg/mL), sterile
10% fermentation broth of H02, or their mixtures. Fungal growth was observed, and the inhibition
rate and inhibition ratio (IR) were calculated to evaluate the interaction type of the combined
treatment. Finally, a pot experiment was carried out to compare the control efficacy against peanut
southern blight among the fermentation broth, the full-dose fungicide (recommended field rate),
and the combination of fermentation broth with a half-dose fungicide. [Results] A Burkholderia
gladioli strain HO2 with high antagonistic activity and good fungicide compatibility was screened
out, exhibiting an inhibition rate of 76.03%. Concurrently, thifluzamide was identified as a
fungicide with strong inhibitory activity against S. rolfsii and no negative impact on the growth of
strain HO2, exhibiting an ECsp of 0.151 3 pug/mL. Results from the in vitro combined toxicity assay
indicated that the combination of the H02 fermentation broth and thifluzamide showed an IR
greater than 1, exhibiting a synergistic effect. Moreover, the combination of half the concentration
of thifluzamide with the fermentation broth significantly demonstrated higher inhibition rates
against pathogen mycelia and sclerotia (74.91% and 95.58%, respectively) than the full
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concentration of thifluzamide alone (68.04% and 83.67%, respectively). Pot experiment results
showed that the combination of HO2 fermentation broth and half dosage of thifluzamide had the
control efficacy comparable to that of the full dosage of thifluzamide (68.94% vs. 66.63%),
whereas the single application of HO2 fermentation broth provided the control efficacy of 61.17%.
[Conclusion] The combined application of B. gladioli H02 and thifluzamide can achieve
synergistic control of peanut southern blight and reduce chemical fungicide usage while
maintaining effective disease control, thus showing promising potential for practical application.

Keywords: peanut southern blight; cooperation between microbial agents and fungicides;

Burkholderia gladioli H02; thifluzamide
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and recA gene

Primer information for 16S rRNA, gyrB,
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Figure 1
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FEPEINE , 455 R HO2 76 A B & 25 F e
E¥REIEEARKGER 2), RUHS FARE R
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22 HO2 I FEMIFETE
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Table 2 Results of the compatibility assay between

biocontrol strains and fungicides

Fungicide HO02 HR2C B-001 21-2-1 20-5-2
Thifluzamide + + + + +
Pyraclostrobin + + + + T
Prothioconazole + + + + +
Ethylicin + - - - -
Fludioxonil + + + + +
Ningnanmycin + + + + T
Hymexazol + + + + +
Chlorothalonil + - - + +
Carbendazim + + + + +

+ indicates growth; — indicates no growth.

The antagonistic activity of biocontrol strains against Sclerotium rolfsii Sacc.

T PCR P WG 5T, HR 575145 NCBI
BdE i T BLAST Xt S55R 7R, HO2 1Y
16S rRNA (% 5% 5 4 PX930850), gyrB (&35
} PX961912), recA (55554 PX970354) 3L fv
Y15 5 & A v 8 /R S B (Burkholderia gladioli)
(1 A0 R 2 25 17 51 EE X R d e, AL 2 R
100.00%, T LRI K P Ik () R 40 & B R
BN, HO02 5 2 ¥k Burkholderia gladioli Tk %
KT —5r L 2). HIL, ¥ HO2 4E£5E K
JE ESH AR v IR TR
2.3 HO02 BRI

FEAERERRZE 20 mL #eJE R 1x10° CFU/mL 1Y)
HO2 FREMRAL IS, TEELE 14 d BEIN
KR AT B AE AR, AbFRL 5% B
. BfE, MK TR EZEFEE 3, K 3A),
FRALE MR ST HO2 BBk AT 6 A M RR TCBUR
PE o PRAINE I T PEAG I 25 SR (& 3B) s, HO2
1F Columbia 5 Mueller-Hinton Ifil Ei 5 4 I %1
ZIGFE 48 h I TR SR B AR G B, R WTH:
RNEEFHIMERR S, ARG Z 4. %4
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o Burkholderia gladioli LMG 2216 (NR 118061.1/HQ849196.1/HQ398564.1)

100 Burkholderia gladioli BBB-01 (NZ CP068049.1/NZ CP068049.1/NZ CP068049.1)

90 Strain HO2 (PX930850/PX961912/PX970354)

100

100

0.05

Burkholderia pyrrocinia LMG 14191 (NR 118075.1/HQ849211.1/0K255694.1)
Burkholderia catarinensis 89 (NR 153664.1/MF148491.1/MF148494.1)

Burkholderia fungorum LMG 16225 (HQ849081.1/GU144391.1/HQ398578.1)
—— Burkholderia terricola LMG 20594 (HQ849104.1/HQ849215.1/HQ849160.1)

— Burkholderia mimosarum PAS44 (AY752958.1/HQ849202.1/HQ398584.1)
Burkholderia nodosa Br3437 (AY773189.1/HQ849204.1/HQ398586.1)
Burkholderia andropogonis IBSBF199 (KM083264.1/KM083387.1/KM083469.1)

Pseudomonas chlororaphis ATCC 9446 (NR 114474.1/FJ652718.1/FJ652637.1)

E2 ET16S rRNA. gyrBRirecAZREFIIZHERHO2FE S A &Rt
Figure 2 Phylogenetic tree of strain HO2 based on concatenated sequences of 16S rRNA, gyrB and recA genes

sequence. The serial numbers are GenBank accession numbers; Branch numbers are bootstrap values; The scale

bar in the lower left corner indicates genetic distance.

&3 HRERLEXMNEEEKRKS . BERRK
AN

Table 3  Effects of HO2 fermentation broth treatment
on plant height, fresh weight, and root length of

peanut plants

Group  Plant height/cm  Fresh weight/g  Root length/cm
Control  29.80+1.68a 13.90+1.20a 9.20+0.93a
HO02 30.78+2.33a 13.55+1.91a 10.45+0.91a

Values followed by the same letter indicate no significant
difference (P>0.05).

AP0 5 P A D0 55 R A1 I T PR A T 5 R,
A HO2 FEARIRAR R e P R AT
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SR B 22 1 K R T 06 5 8 N B AT R
HRIRIAE e, 2550 B RERIERE . L3R .
W% BT 1 AR IR BT T 5 /N A AT 1) 410 i e 35
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ik 100.0% (3 4), KIL AP REEH . 2
— X iR 3 RIS E N R e, A
ECsofH. &5, MK Fg g 1) ECso
HIME T 1.000 pg/mL, 43514 0.151 3 ug/mL
F110.083 7 ng/mL, i L2 M ECs [HRc, M
6.944 1 pg/mL (K 4, 3 5), Mk, $EHECs) {H
B8 /N A E WK T e NS BRI 490 55 HO2 EAT AR 25
PEREK
2.5 TERKELRZ . MREIFES HO2 RUMEE M
M E

D7 T HO2 B W AE & B VR JE (50, 100,
150 pg/mL)WE WK Pt il i AT 1) LB 35595 2 iy
KRB, PIRINZGRIA i, PR A2
P, R BRI 5), K352 6 h A1 12 h BF &4k
A 50 B I B ROR FE X o B 3 22 5 B3R
% 18 h i}, 150 pg/mL & B fitj Ak 2 2F] 1 0k ok S35
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Control H02 Control HO02 Mueller-Hinton Columbia

E3 HO2M R MiT4
Figure 3  Safety assessment of HO2. A: Pathogenicity assay of H02 on peanut plants; B: /n vitro hemolysis
activity assay of HO2.

=4 IR E I TR MRE R HIZR

Table 4 Inhibition rates of different fungicides against Sclerotium rolfsii Sacc.

Fungicide Active content/% Formulation Treatment concentration/(pg/mL) Inhibition rate/%
Thifluzamide 96.2 TC 100 100.0
25 100.0
5 100.0
Pyraclostrobin 98.0 TC 100 100.0
25 75.8
5 52.1
Prothioconazole 95.0 TC 100 100.0
25 77.8
5 51.6
Ethylicin 100 80.0 EC 160 100.0
80 100.0
Fludioxonil 500.0 WP 100 100.0
200 100.0
Ningnanmycin 8.0 AS 80 100.0
40 83.5
Hymexazol 30.0 AS 200 52.6
100 154
Chlorothalonil 75.0 WP 1250 100.0
625 81.1
Carbendazim 50.0 WP 500 49.6
250 10.2

TC: Technical material; EC: Emulsifiable concentrate; WP: Wettable powder; AS: Aqueous solution.
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Control 0.2 ng/mL 0.04 pg/mL 0.008 pg/mL

0.32 pg/mL

0.08 pg/mL

Control

16 pg/mL

N

0.5 pg/mL

0.1 pg/mL 0.05 pg/mL

0.02 pg/mL

Control 1 pg/mL
4 =MREFNFRIEENEASHUESR

Figure 4 Results of in vitro toxicity assays of three fungicides against Sclerotium rolfsii Sacc. A: Growth of
S. rolfsii on PDA plates containing different concentrations of thifluzamide; B: Growth of S. ro/fsii on PDA plates
containing different concentrations of ethylicin; C: Growth of S. rolfsii on PDA plates containing different

concentrations of fludioxonil.

RS ZMREFNFREIMGENZEASZTAEVFHFERECE
Table 5 Toxicity regression equations and ECs, values of three fungicides against Sclerotium rolfsii Sacc.

Fungicide Toxicity regression equation ECs¢/(ug/mL)  Correlation coefficient  95% confidence interval
Thifluzamide y=0.911 8x+5.747 8 0.1513 0.977 2 0.084 4-0.271 3
Ethylicin y=0.974 3x+4.180 0 6.944 1 0.988 7 4.486 6-10.747 6
Fludioxonil y=3.314 1x+8.569 9 0.083 7 09156 0.036 7-0.191 2

BEMT A, H3%E 24 h I, 100 pg/mL F1 2.6
150 pg/mL % T i Ab PR 2H 1 T e 48] W S5 AR AIG
1T 4% VA T W9 1O I i b 9 261 5 of B 2L LU ATS Tt
FES, DRGSR RY, M EARIER,

IEIKEL PR S HO02 T & B2 R A 555
INGENZEREESNNE
FNBERENMESE R B /R, H2 TH A

7 M FE (100 pg/mL 1 150 pg/mL) ) 1% T4 i %
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Figure 5 Growth dynamics of HO2 in LB medium supplemented with different concentrations of fludioxonil or

thifluzamide. A: Fludioxonil; B: Thifluzamide. Different lowercase letters indicate significant differences

between treatment groups (P<0.05).

%<6

IEIKEL AR (TFNA) S TTE & B2 % (SFB) AU EL 2%

Table 6 Inhibition ratio of thifluzamide (TFNA) and sterile fermentation broth (SFB)

Treatment Mycelial plug Sclerotium
Actual inhibition  Theoretical IR Actual inhibition ~ Theoretical IR
rate/% inhibition rate/% rate/% inhibition rate/%
SFB 17.59+0.97¢ - - 26.74+8.89d - -
0.15 pg/mL TFNA 53.98+0.69d - - 72.90+4.28¢ - -
0.30 pg/mL TENA 68.04+0.55¢ - - 83.67+1.69b - -
0.15 pg/mL TENA+SFB 74.91+4.49b 62.08 1.21 95.58+7.66a 80.15 1.19
0.30 pg/mL TFNA+SFB 87.92+2.40a 73.66 1.19 100.00+0.00a 88.04 1.14

Different lowercase letters indicate significant differences between treatment groups (P<0.05); — indicates no data available.
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0.15 pg/mL 0.30 pg/mL 0.15 pg/mL 0.30 pg/mL
Control TFNA TFNA TFNA+SFB TFNA+SFB

El6 MERKELAZ(TFNA)S LB 4B &R (SFB)X TR/ MZENEANBEE S HNELER
Figure 6 In vitro combined toxicity assay results of thifluzamide (TFNA) and sterile fermentation broth (SFB)
against Sclerotium rolfsii Sacc. A: Growth of mycelial plugs under different treatments; B: Germination of

sclerotia under different treatments.

Control (-)

Treatment 1 Treatment 2 Treatment 3

E7 AELEREE AEHRINARPTIAR

Figure 7 Control efficacy of different treatments against peanut southern blight in pot experiments. A: Control
(-): Negative control without pathogen inoculation; B: Control (+): Positive control with pathogen inoculation; C:
Treatment 1: Soil drench with HO2 bacterial suspension, followed by a half-rate thifluzamide drench after
pathogen inoculation; D: Treatment 2: Pathogen inoculation followed by a full-rate thifluzamide soil drench; E:

Treatment 3: Soil drench with HO2 bacterial suspension prior to pathogen inoculation.
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Figure 8 Disease index of peanut southern blight.
**x: P<0.001,
differences; **: P<0.01, indicating highly significant

indicating extremely significant

differences.

PIZRA B4 R, G BB 3G 5 AR 7 TR 104 2 B 5 3
NRETT, NHemi ek g i, SRS IR TN
PUEG T & JE, ST RS 1 B 45 B ARP
CA MRS, B AR B RS R AR R R L AT
PEREDAEY) AR I BIR ROCR . BB R
B 2L T B — it FH A B TR SR R . e,
B AP B S R, e R S R A R B
s IR G A2 P ] it F X 6 8 R 1 28 9 104 FH ] Bl
ROy ik 80.76% Fil 78.82%, 5 BA— i FH E Ik Pk
Wi 43 4R FE 13.36% F1 10.64%. 1 i 4513335
i, ¥ 250 pg/mL =MEERIA S 30 g/m? IR
B0 W I A it FH AT 3 3 ARG A R 1 28 0 1Y
S I HE R S L] AR RSB
T, PR EE 5 S TR B AR A 1 4
I R L 5 O P RIS RV . SR, HRTAE G
9T 24 TR R L 5 R B R B D R Bl s
KT HAMZE R A By T 5 2% T R Db ) Bl e A A0 1
RIS

11 7 28 IR 1 R i VR Ry — 2% E B A A B R

FEGE L T . PO AR A Y PR T AL
il A AR AE T, AR R AFT SRR R R TR WY 6-5
7 A A R T AT R A o R R i T ) 2
)55 DA B 11 A O U A 5 B R R G T
XNO8 A= B s AT E A5 pyrrolnitrin X /)y
2 S0 I B R R4S 22 K% R (Rhizoctonia cerealis)
HATRHUEMET; R B s R EEC T KRS027
A3 I S K R 2 TR I LA MR Y A
5O, U5 AE Y &R P (induced systemic
resistance, ISR)®, BRA=#IBHIGIIRESN, (ATEEE
IR PR A Al BAT (AT s, i Se e IR 1
T CR318 57 25 i i 53 A1) TEAUBE IR L e iz &
GLH pstSCAB FEINFE , KT 1 H A0 i ¥ 06 |
fREREE ), 2 MRIR AP S FOR B9 A4 K AR
SRR KRG A B EFRT, LT HAER
A= 5 A B 5 T RO D RE 0 ve A R AR R AR T
2y P [ By AR F b s i RN I . 2
AWTFERYT, A v RPN AR
AR 2, S 2GR G AR AT
fitk. Pratiksha 2501 7811 52 28 /R 7 B4 1-38 XF
2T R AR AR 2 B B i A2 5 Omar 4507
e PR AN e R R TE T CO1 IR E Z R R
(1 pg/mL)E BCXS 2 A1 AR B i B BT AR T2 46%,
BT Ab e R A S PO R A
IRTEICTA BA18 S me [t 52 TE v ]tk B 3 JTCAR.
SELUR TR, B v X B TR 4 2k e
IR R

ARG 7 5 AR AR 1Y) Az B TR R T A SO AR
JRTER HO2 X 2805 T R I R A 145 BTN
AN 76.03%. HAVENELIREY, HO2
Xf 22 A T 2 R B A Ry i A2 v, HOREAE
TR R B R WK BE R (150 pg/mL)hIE R K, X R
H YRR AR A T K E . A IR
E 5 AR I BIESL, HO2 520 5] 1 18 K o
IR AT DR 37 RAFBT A, SR 7R 5o B R T T
HO2 55 8 Wk 1 i Ip [7) B 455 F 2898 R0 m AT 1R 4R

http://journals.im.ac.cn/actamicrocn



3622

HUANG Yirui et al. | Acta Microbiologica Sinica, 2026, 66(7)

1M, O TR SO IR PR T -5 A% B R AR A
il o5 KE T K/ o N B P @ R S S Eg S
Je SR T TR ST W3 [+ 38 25 4 73 1 BILRD
LR R/ o TS S 1) 05 - N (i 2 L35
WS S8, SR LR A A B AT B 4
ARt

& STk = FH

EHCES . IR B BT SCERT; R
W FEACRIESEH; Tl AERIERIEE ., Bdhst
s XUB . REGRIRGE . RSt A5 BT
B MR s Al BORMICEE | RERRE R .
LR, SCEH R B SRR T, SCEH R
ST,

{EE R &R AT EEA

VEE PRI AEAR AT Al RESS SN A STl i T A
DRIy E I N S

S

(1] 5KEE, VFEHk, 38365, T, REE, TE2, XIF 4,

2L B R, JT B P IR AATE ZHX-10 1Y 53 B
M B XS AR A 2R I AR B SCR [T]. B RME D)
2#4i, 2020, 42(4): 674-680.
Zhang X, Xu ML, Guo ZQ, Yu J, Wu JX, Yu JL, Liu TJ,
Li XG, Chi YC, Wan SB. Isolation and identification of
Bacillus sinensis ZHX-10 and analysison its biological
control activities against Sclerotium rolfsii[J]. Chinese
Journal of Oil Crop Sciences, 2020, 42(4): 674-680 (in
Chinese).

(2] sk 2, thok b, 2ar i, Fk, #2948, kaniE .

20132022 4T g 47 AR AR HUSE A2 AR R el R 55 Bl 4
XL RO T, 2024, 44(5): 30-35.
Zhang GY, Xu YW, Li HH, Zhou L, Cui YJ, Zhang YR.
Occurrence characteristics, cause analysis and control
countermeasures of peanut pests and diseases in Henan
Province from 2013 to 2022[J]. China Plant Protection,
2024, 44(5): 30-35 (in Chinese).

[31 RITZ%, 2 LB, TRV, BEF, TR, BRET, R
fik, BB, ERK, B, BUA A . AEAE FLR BTG 255
HFRELI]. T ENRRMEY 4R, 2024, 46(5): 1113-1119.
Song WD, Yan LY, Yu DY, Kang YP, Wang QQ, Chen
YN, Huai DX, Wang ZH, Wang X, Lei Y, Liao BS.
Screening of fungicides for the control of peanut stem
rot[J]. Chinese Journal of Oil Crop Sciences, 2024, 46(5):

P4 actamicro@im.ac.cn, 7 010-64807516

1113-1119 (in Chinese).

[4] Franke MD, Brenneman TB, Stevenson KL, Padgett GB.
Sensitivity of isolates of Sclerotium rolfsii from peanut in
Georgia to selected fungicides[J]. Plant Disease, 1998,
82(5): 578-583.

[5] Zsese, 254, ik, R 2, 13038, &, E4k5. )

S AT B HYN-9 1970 B 5 SR AEA: F 4R
LR RV, A 2741, 2024, 53(2): 55-62.
Li LL, Li L, Zhen J, Chen GC, Yang WL, Lei G, Wang
JW. Isolation and identification of Bacillus velezensis
HYN-9 and its biocontrol efficacy against Sclerotium
rolfsii[J]. Journal of Peanut Science, 2024, 53(2): 55-62
(in Chinese).

[6] Jia S, Song C, Dong H, Yang XJ, Li XH, Ji MS, Chu J.
Evaluation of efficacy and mechanism of Bacillus
velezensis CB13 for controlling peanut stem rot caused
by Sclerotium rolfsii[J]. Frontiers in Microbiology, 2023,
14: 1111965.

(7] WA, RAFIGE, T2, IR, RAkHE, FRELHK, 1 7% .

L3S0 25 AT 7 EEAM  10B X 484 1 24895 B 7 6 5808
L A HE AL FF 20 M [9). wh B AR B B G “7 41, 2025,
41(2): 347-361.
Xie JF, Chen MX, Wang B, Pei YX, Zhang JR, Chen HG,
Yang S. Effect of Bacillus velezensis EEAM 10B on
peanut southern blight and whole genome sequencing
analysis[J]. Chinese Journal of Biological Control, 2025,
41(2): 347-361 (in Chinese).

(8] WUKES, faligae, Fsk, m &, fal#Eng, Ry, ALMgsR . By
FEAEHE V280 1) AR B 4 T 4 18 M5 S B B E A )],
RG24, 2024, 26(1): 101-113
Zhi YX, He HR, Zhou L, Gao F, He LM, Zhao T, Du PQ.
Isolation, identification and evaluation of rhizosphere
actinomycetes for control of peanut southern blight[J].
Chinese Journal of Pesticide Science, 2024, 26(1):
101-113 (in Chinese).

[9] 240, #9RAE, EIR, kel ®F, FikZe, BRikifs . piaA

B R4 S CHO AR 4R A B LR A S 0],
BTG, 2022, 38(6): 1534-1544.
Li JX, Cai CL, Wang Y, Zhang RQ, Wang ZK, Yan HH.
Identification of Trichoderma asperellum and its
biocontrol mechanisms against peanut southern blight[J].
Chinese Journal of Biological Control, 2022, 38(6):
1534-1544 (in Chinese).

[10] Peng D, Luo K, Jiang HD, Deng YN, Bai LY, Zhou XM.
Combined use of Bacillus subtilis strain B-001 and
bactericide for the control of tomato bacterial wilt[J]. Pest
Management Science, 2017, 73(6): 1253-1257.

[11] Ji MX, Yao KB, Li GP, Wu X, Chen HZ, Zhuang YQ.
Control  effects of Bacillus subtilis DJ-6 and
pyraclostrobin alone and in combination against
Fusarium  oxysporum[J].  Agricultural Science &
Technology, 2014, 15(11): 2020-2025.

[12] Xu XM, Wang YQ, Lei T, Sohail MA, Wang J, Wang HY.

Synergistic  effects of Bacillus amyloliquefaciens



BKES 55 | BUEYSEAR, 2026, 66(7)

3623

(14]

[15]

[16]

[17]

(18]

[20]

SDTB009 and difenoconazole on Fusarium wilt of
tomato[J]. Plant Disease, 2022, 106(8): 2165-2171.
Mannaa M, Park I, Seo YS. Genomic features and
insights into the taxonomy, virulence, and benevolence of
plant-associated Burkholderia species[J]. International
Journal of Molecular Sciences, 2019, 20(1): 121.

Parke JL, Gurian-Sherman D. Diversity of the
Burkholderia cepacia complex and implications for risk
assessment of biological control strains[J]. Annual
Review of Phytopathology, 2001, 39: 225-258.

Wang C, Henkes LM, Doughty LB, He M, Wang DF,
Meyer-Almes FJ, Cheng YQ. Thailandepsins: bacterial
products with potent histone deacetylase inhibitory
activities and broad-spectrum antiproliferative
activities[J]. Journal of Natural Products, 2011, 74(10):
2031-2038.

BEIR, RAEER, BEOLRE, JT M, RAH A, Cheelo
Dimuna, 38 XU, SCHUEE, 5108 . LI A 08 8 /R 78 1R
WY6-5 B AT -5 02 KA A RS, h AR
B, 2019, 52(9): 1574-1586.

Gong AD, Zhu ZY, Lu YN, Wan HY, Wu NN, Dimuna C,
Gong SJ, Wen ST, Hou X. Functional analysis of
Burkholderia  pyrrocinia  WY6-5 on  phosphate
solubilizing, antifungal and growth-promoting activity
of maize[J]. Scientia Agricultura Sinica, 2019, 52(9):
1574-1586 (in Chinese).

An C, Ma SJ, Liu C, Ding H, Xue WI. Burkholderia
ambifaria XNOS8: a plant growth-promoting endophytic
bacterium with biocontrol potential against sharp
eyespot in wheat[J]. Frontiers in Microbiology, 2022,
13: 906724.

Wang XQ, Liu AX, Guerrero A, Liu J, Yu XQ, Deng P,
Ma L, Baird SM, Smith L, Li XD, Lu SE. Occidiofungin
is an important component responsible for the antifungal
activity of Burkholderia pyrrociniastrain Lyc2[J]. Journal
of Applied Microbiology, 2016, 120(3): 607-618.

EARYL, X, HOMS, AR/NKL, AR . AR S XA
SRR PE I B R EAEBLEI[J]. B ARFHE, 2022(4):
1-7.

Wang JK, Deng X, Shao P, Song XS, Song RQ.
Interaction mechanism between Trichoderma virens and
Burkholderia ambifaria in vitro[J]. Protection Forest
Science and Technology, 2022(4): 1-7 (in Chinese).
JEHEA, BRI, G, X525, 200 B A e
IR TG T BA1S THL 15 WE W JBl B o 0 0 TR 285 £ L A B
FEROCRI]. T EB R, 2022(3): 94-99.

Hu JD, Wei YL, Wang YL, Liu BJ, Li JS. Enhancing
control effect of Burkholderia vietnamiensis B418
combined with fosthiazate against cucumber root-knot
nematode (Meloidogyne incognita)[J]. China Vegetables,
2022(3): 94-99 (in Chinese).

PEIR, T35, AM, B30, AR, SR, 255028,
B ORI AN s R R AR R TR YMI2 B 43 1 M o M e
Xof 8 AR 9 B B 16 A8CR (]. v AR W B iR 2 A,
2024, 40(5): 1088-1098.

Wei XC, Wang Q, Shi B, Xie XW, Shi YX, Chai AL, Li

[22]

[23

—_

[24

—_

[25]

[26]

[27]

[28]

[29]

BJ, Li L. Isolation and identification of Burkholderia
cenocepacia YM12 and its control effect on cucumber
soft rot disease[J]. Chinese Journal of Biological Control,
2024, 40(5): 1088-1098 (in Chinese).

KA, FFIR, Bhng 2, 58 R0, 2138, A, R,
LTS . VRN SRR TETE GD1-1 1973 85 %08 Mx
FEN R 19 AR B T T 0], AR RS RO K 2R AR, 2025,
46(1): 72-80.

Zhu J, Zheng LL, Zhong ML, Tong LJ, Li JL, Li HP, Li
YF, Nie YF. Isolation and identification of Burkholderia
contaminans strain GD1-1 and its bio-control potential
against Fusarium wilt of banana[J]. Journal of South
China Agricultural University, 2025, 46(1): 72-80 (in
Chinese).

SGEAE, LI, EVIE, HRREE . A A A S B T
TR W) 22 SO A A B A 5[0, A W23,
2024, 64(5): 1626-1640.

Shi XM, Shen HM, Wang YC, Ran LX. Diversity of
culturable microorganisms in pathosphere of Plasmopara
viticola and screening of potential biocontrol strains[J].
Acta Microbiologica Sinica, 2024, 64(5): 1626-1640 (in
Chinese).

BIEE, ks, SO, B0, MRivkr, IR P, Sk
VL. BRI 200 T A 15 97 5 ok D 6 o B 3 PN R 245 791
PE[T]. mE AL 2A4R, 2025, 56(12): 3761-3772.

Liang SY, He BX, Ai CX, Gong ZH, Chen SQ, Li YT,
Shan TJ. Pathogen identification of kiwifruit bacterial
canker and screening of indoor control agents[J]. Journal
of Southern Agriculture, 2025, 56(12): 3761-3772 (in
Chinese).

Wang D, Luo WZ, Zhang DD, Li R, Kong ZQ, Song J,
Dai XF, Alkan N, Chen JY. Insights into the biocontrol
function of a Burkholderia gladioli strain against Botrytis

cinerea[J]. Microbiology  Spectrum, 2023, 11(2):
¢04805-22.
RETT, GO, AMESE, B, RAT . — Rk R TR

A 7 TR 1) S 5 B LA TR PR RIS (D). R PR AP, 2024,
50(3): 111-120.

Wu HF, Meng Y, Shi HQ, Wei L, Shen S. Identification of
a biocontrol bacterium against potato dry rot and its
antibacterial activity[J]. Plant Protection, 2024, 50(3):
111-120 (in Chinese).

Peng D, Li SD, Chen CJ, Zhou MG. Combined
application of Bacillus subtilis NJ-18 with fungicides for
control of sharp eyespot of wheat[J]. Biological Control,
2014, 70: 28-34.

A, SR, KRR, RS SR, R AL LR T
FEOUAN B 1 73 B M Sl A e A OR 0], R 2
27224, 2024, 26(2): 337-347.

Li S, Zhang ZF, Gao F, Zhao T, Du PQ, Zhou L. Isolation
and identification of antagonistic bacteria against
Sclerotium rolfsii causing peanut southern blight and its
inhibitory effect on S. rolfsii and growth-promotion to
peanut in greenhouse[J]. Chinese Journal of Pesticide
Science, 2024, 26(2): 337-347 (in Chinese).

Rabinal C, Bhat S. Identification of differentially

http://journals.im.ac.cn/actamicrocn



3624

HUANG Yirui et al. | Acta Microbiologica Sinica, 2026, 66(7)

(30]

expressed genes in Trichoderma koningii 1ABT1252
during its interaction with Sclerotium rolfsii[J]. Current
Microbiology, 2020, 77(3): 396-404.

XNARLL, HF R, R, SKRAkEN, B, SR . AP S
P HE TR 1 7000 FH o8 R A A 2 1) 7 s A1 A= A FH ],
P b A MR RE H2 K 27 22 i (H AR BE 52 ), 2016, 44(7):
165-172.

Liu JH, Gan L, Lan XJ, Zhang QL, Wang Y, Zong ZF.
Disease preventing and growth promoting effects of
mixed fungicides, biocontrol agents and fertilizers on
cotton Fusarium wilt[J]. Journal of Northwest A&F
University (Natural Science Edition), 2016, 44(7):
165-172 (in Chinese).

TR AN A AR T LY'7 5 DR A i B ) B 76 BRBUR
JERHTFE[D]. R4 1Pl R, 2022.

Ning JQ. Study on the synergistic control of pepper
anthracnose  with endophytic bacteria LY7 and
prochloraz[D]. Taigu: Shanxi Agricultural University,
2022 (in Chinese).

B A, R, R, PR . OREE T PR R T
B TR LA AR 2R RS RVE HI ). v A= Bl i 2
2, 2023, 39(5): 1244-1252.

He ZD, Han YM, Jin G, Gao YF, Min K. Synergistic
effect of Trichoderma and fungicides on Atractylodes
chinensis southern blight caused by Sclerotium rolfsii[J].
Chinese Journal of Biological Control, 2023, 39(5):
1244-1252 (in Chinese).

B HE, 4202, FJm, Bbk, 2 Ete, BBE . AL A Humn
Xof W R A BE BT A £ 1 4R I P RIVE F 9. MRk

P4 actamicro@im.ac.cn, 7 010-64807516

[34

—

[35]

[36

—_

[37]

BEzdl, 2014, 33(11): 1-5.

Wu XJ, Niu YY, Zhou T, Wei L, Li SH, Wei L.
Synergistic  effect of chemical antibacterial and
Trichoderma harzianum on Houttuynia cordata southern
blight disease caused by Sclemtium rolfsii[J]. Journal of
Huaihua University, 2014, 33(11): 1-5 (in Chinese).
R, SR ER, BRARSE . AEE IR T IR AR A
F 2R B A A P (0], 980 Pl Al R 22 4 (A AR Bk
h2), 2021, 47(3): 312-316.

He JL, Wu ZH, Cheng DM. Inhibitory effects of
Trichoderma and fungicides on southern blight disease of
Ficus elastica caused by Sclerotium rolfsii[J]. Journal of
Hunan Agricultural University (Natural Sciences), 2021,
47(3): 312-316 (in Chinese).

You M, Fang SM, MacDonald J, Xu JP, Yuan ZC.
Isolation and  characterization of  Burkholderia
cenocepacia CR318, a phosphate solubilizing bacterium
promoting corn growth[J]. Microbiological Research,
2020, 233: 126395.

Pratiksha P, Harish DS, Krunal M, Paresh P, Mrugesh K.
Multiple plant growth promoting activities of
Burkholderia lata 1-38, a bacterium from sugarcane
field[J]. International Journal of Advanced Biochemistry
Research, 2024, 8(10): 1457-1463.

Omar I, O’Neill TM, Rossall S. Biological control of
Fusarium crown and root rot of tomato with antagonistic
bacteria and integrated control when combined with the
fungicide carbendazim[J]. Plant Pathology, 2006, 55(1):
92-99.



