PEFEYI 4R 2025, 46(5): 1217-1225
Chinese Journal of Tropical Crops

A 8 R 2 FAT B 5 2 B B DU S AT MO R P 5

F R, OB W, ks BERWE, KON E OEL B %
BB k", mrEr
1. KREMTRFEMRSFHE ARG, HHEKE  130022; 2. PEBGE L RE B SRR A EY) A Y& Fh

4 [ T S0 B ARO AR AT E YA F A ISR AR PR S =/ E R AR A O R SOR R R (MR ) /i A B Ak i
YRR, WO 571101

HOE. hrRETIE B S LR (Fusarium oxysporum f.sp. tracheiphilum ) 5132 A ET T AL ZE 0 JLF- 76 Br A 81 S A Al
XA KA, FE0 S E N E B X = R RIS 70%. FFRMED B G femsl AR 25 0 i, TR 255% B Y
A kA, ZA RO AT 2R ENB . B XA 2 DReE W 6 VERER 1 U1 O RS 220 i I 554 5+
o EPATET RS A BB b, AR SR B AR B L (AT 10 BRARES BRI MEREAT BT, IR IO Hoh v PR AR S D3k
WAERAF AL G A K RITEAN SR R B EE . 45 R R N 10 AR % 4 B8 & 0 b & B0 R ZF fA TR
LMSY3PSB-2-2 ( ik AT P) N SBURBEE ; MEEE P SH5PUME USRI AT & (XS) ML SRR AR L
21 SEGEAETE P alHEBOA XS WAL, B E G R AR BRI AN F IR SEL R ALK, RETTUMR
RIS, AL P HLGARZE R B RGA 96%, &I IR ARE S E R SR 19%. BFRAT R R G R P 545
YU X5 MR A WERHMEL I B4 K MP s G 2R e S, WP R 2R A Ew W | Rtk ] Krg &
JRE B Bl

KA. UTEANEENG; MERANE; DUSENTZEMUAT I MR BEREROR

hESES: S476; S436.43 XEERED: A

Synergistic Effect of Phosphate-solubilizing Bacillus cereus and
Biocontrol Bacillus velezensis

WANG Ruicheng'?, ZHOU You?, TA Yongquan®, YANG Tianming”, CHEN Meng”, WANG Jun®, YANG
Yang®, LIANG Changcong’, ZHANG Shuhua'”", YANG Laying®"

1. School of Life Science and Technology, Changchun University of Science and Technology, Changchun, Jilin 130022, China; 2.
Institute of Environmental and Plant Protection, Chinese Academy of Tropical Agricultural Sciences / National Key Laboratory of
Biological Breeding of Tropical Crops / Key Laboratory of Comprehensive Pest Management of Tropical Crops, Ministry of Agri-
culture and Rural Affairs / National Fertilizer Microbial Germplasm Bank (Hainan) / Tropical Agricultural Microbial Species Library
of Hainan Province, Haikou, Hainan 571101, China

Abstract: Cowpea Fusarium wilt caused by Fusarium oxysporum f.sp. tracheiphilum occurs in almost all cowpea
growing areas, and the yield loss can be as high as 70% in major domestic producing areas such as Hainan. Currently,
chemical control measures are the primary management strategy in China. The use of microbial biocontrol agents can
reduce the application of agrochemicals and mitigate the risks of pesticide residues, and has been widely adopted for the
management of soil-borne diseases. However, there is limited research on the use of multi-functional microbial consortia
for the biocontrol of Fusarium wilt in cowpea. In this study, we screened highly efficient phosphate-solubilizing bacteria
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(PSB) using the molybdenum-antimony colorimetric method, and evaluated the synergistic effects of the selected PSB
strain and the antagonistic Bacillus velezensis strain on cowpea growth and Fusarium wilt control. From 10 phos-
phate-solubilizing bacterial isolates, we identified B. cereus LMSY3PSB-2-2 (abbreviated as P) as a highly efficient
PSB strain. The optimal ratio of the PSB strain P to the biocontrol strain B. velezensis X5 was determined to be 2 : 1.

Compared to the individual application of the PSB strain P or the biocontrol strain X5, the composite inoculum at this
ratio significantly enhanced cowpea seed germination, plant growth, and root vigor. Under pot experiments, the com-
posite inoculum achieved a 96% disease control effect against Fusarium wilt and increased the available soil phosphorus
content by 19%. The results would provide a theoretical guide for utilizing the PSB strain P and the antagonistic strain
X5 in a microbial consortium to promote cowpea growth and control Fusarium wilt, laying a foundation for the devel-
opment of multi-functional composite microbial products to support sustainable agriculture.
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Fig. 2 Co-culture of phosphate-solubilizing strain P and antagonistic strain X5, and its activity
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Fig. 4 Evaluation of biocontrol efficacy of microbial consortium against Fusarium wilt of cowpea
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