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Research progress of biocontrol microbial strains in prevention of
cotton wilt disease
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Abstract: Cotton Verticillium wilt is the most serious disease affecting cotton cultivation, which
could cause a significant decrease in cotton yield or even complete crop failure. Cotton Verticillium
wilt is caused by the filamentous fungus Verticillium dahliae. The traditional chemical control
affects public health and brings about environmental pollution, and the continuous usage has
induced the drug resistance of Verticillium dahliae. Therefore, it is urgent to develop environmental
friendly and sustainable development control strategies against cotton Verticillium wilt. Biological
control has become a good choice to prevent cotton Verticillium wilt. Based on the analysis of the
recent research progress, this review discussed the screening, mechanism of action and field
application of biocontrol microbial strains against cotton Verticillium wilt, and summarized the
research progress of biocontrol microorganisms inhibiting the growth of pathogen through various
mechanisms such as competition, antibiotic action, and inducing plant defense response. Although
the application prospects of biocontrol microorganisms are expected, they still face challenges such
as environmental adaptability, stability, and usage costs of these biocontrol microorganisms. To
further improve the practicality of biocontrol microbial strains in agricultural production, future
research should focus on genetic improvement of biocontrol microorganisms, development, and
application of the microbial agents and so on.

Keywords: biocontrol microbial strains; cotton wilt disease; Verticillium dahliae; action mechanism,;
application
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The mycelia of Verticillium dahliae stimulate the adjacent
parenchyma cells of cotton plant to secrete a large amount
of gelatinous material and block the conduits of plants
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Figure 1
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Schematic diagram of pathogenesis of Verticillium dahliae.
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Table 1  Application of Bacillus in biocontrol of cotton wilt disease in recent years
Strain Year Biocontrol effect Action mechanism References
Bacillus subtilis 2019 BS-Z15 can effectively reduce the Strain BS-Z15 secreted antagonistic active [33]
BS-Z15 incidence of Verticillium wilt of cotton substances
Bacillus 2019 Z-5 strain had remarkable control effect on ~ Z-5 strain can secrete lipopeptide antibiotics  [34]
malacitensis Z-5 Verticillium wilt of cotton such as surfactant B and ictilicin A
Bacillus 2020 The control efficiency of SZAD1 strain SZADI1 can produce cellulase and chitinase, [35]
velezensis SZAD1 against Verticillium wilt was 60.10% and which can reduce the ability of VD080 to
56.00% in seed soaking and root irrigation,  settle cotton stems
respectively
Bacillus 2020 The control efficiency of seed treatment The strain could systematically colonize the  [36]
velezensis SZAD?2 was 60.31%, and that of root irrigation was  roots and induced systemic resistance of
79.19% cotton roots by accumulating hydrogen
peroxide in the roots and leaves
Bacillus circulans 2021 Strain GN03 had good resistance to GNO3 inoculation altered the microflora in [37]
GNO03 Verticillium wilt of cotton, with the highest and around the plant roots, resulting in a
control efficiency reaching 78% significant accumulation of growth-related
hormones
Bacillus 2021 The control efficiency of seed treatment 489-2-2 caused the mycelium of cotton [38]
amyloliquefaciens was 54.99%, and that of root irrigation was  verticillium wilt to lose pathogenicity,
489-2-2 60.31% enhancing the systemic resistance of the
plant by activating a large number of defense
enzymes
Bacillus 2022 Application of ND fermentation liquid can ~ ND also has the activities of protease, [39]
velezensis ND increase the disease prevention effect from  cellulase and iron carrying, and has the
36.00% to 92.99% ability to synthesize indole acetic acid,
nitrogen fixation and phosphorus reduction
Bacillus 2022 The highest control effect of EBV02 on EBVO02 inhibited the mycelia growth of [40]
velezensis EBV02 cotton Verticillium wilt was 68.33% and Verticillium dahliae, and induced active
37.25% in greenhouse and field tests, oxygen species outbreak and callus
respectively accumulation in cotton leaves
Bacillus T6 2023 The inhibition rate of T6 strain on T6 strain can produce volatile organic [41]
Verticillium dahliae was 63.79% compound styrene, which can up-regulate
the expression of some hydrolase genes in
Charlottesia
Bacillus 2023 The control effect of YZU-SG146 against G146 can secrete ferric carrier, indoleacetic ~ [42]
amyloliquefaciens Verticillium wilt of cotton was 84.21%, and  acid, cellulase, protease and amylase, and
YZU-SG 146 it also promoted the growth of root length can trigger the outbreak of reactive oxygen
and seedling length of cotton seeds and species in cotton leaves
seedlings
Bacillus 2024 The indoor and field control efficiency of The bacterium can produce oxalate [6]
velezensis BvZA45-1 against Verticillium wilt of cotton  decarboxylase, inhibit the spore production
BvZ45-1 was 46.53% and 47.27%, respectively of Verticillium dahliae, and lead to mycelium
rupture, cell membrane rupture and cell death
Bacillus 2024 The effect of KRS010 strain on cotton KRSO010 induces plant immunity by [32]
altitudinis Verticillium wilt was 93.59% inducing systemic resistance activated by
KRS010 salicylic acid and jasmonic acid signaling

pathways
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Figure 2 Schematic diagram of biocontrol mechanism of microorganisms.
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