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Screening and activity evaluation of biocontrol bacteria against
root rot pathogens of Panax notoginseng in the rhizosphere
soil of Bletilla striata in rotation with P. notoginseng
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Abstract: [Objective] To screen the biocontrol bacterial isolates with antagonistic activity against
root rot pathogens of Panax notoginseng from the rhizosphere of Bletilla striata in a
P. notoginseng-B. striata rotation system, identify the isolates, and evaluate their control effects,
thereby providing a scientific basis for the application of P. notoginseng-B. striata rotation in
alleviating continuous cropping obstacles and screening biocontrol strains from the rhizosphere of
the plants for rotation rather than from that of target plants in the plant rotation system for
controlling soil-borne diseases in the field. [Methods] The dilution plate method was employed to
isolate culturable microorganisms from the rhizosphere soil of B. striata. The antagonistic activities
of the isolates against root rot pathogens of P. notoginseng were evaluated via the dual culture
assay. Molecular identification was performed based on the 16S rRNA gene sequence. In pot
experiments, antagonistic bacteria were inoculated, and then the ability of antagonistic bacteria to
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control root rot was evaluated based on the root rot incidence of P. notoginseng. [Results] The
rotation with B. striata significantly reduced the incidence and disease index of P. notoginseng root
rot compared with continuous cropping. A total of 200 bacterial strains were isolated from the
rhizosphere soil of B. striata, from which 25 strains exhibiting antagonistic activities against the
root rot pathogens including Ilyonectria destructans RS6, Fusarium solani ¥3, and Fusarium
oxysporum 25 of P. notoginseng were screened out. The isolation efficiency of antagonistic
bacteria was 12.5%. The 25 strains were identified as 12 species belonging to 5 genera,
demonstrating rich diversity. There were 14 strains of Bacillus sp., including 4 strains of B. subtilis,
2 strains of B. velezensis, 6 strains of B. amyloliquefaciens, 1 strain of B. cereus, and 1 strain of
B. toyonensis. There were 5 strains of Acinetobacter, including 2 strains of 4. johnsonii, 2 strains of
A. junii, and 1 strain of A. pittii. There were 4 strains of Pseudomonas, including 3 strains of
P. putida and 1 strain of P. fulva. In addition, 1 strain of Enterobacter asburiae and 1 strain of
Aeromonas caviae with antagonistic activities were isolated. Four strains (B. amyloliquefaciens
BI1, B. subtilis BJ7, B. amyloliquefaciens BJ8, and 4. johnsonii YB10) antagonistic to all the three
pathogens were applied to continuous cropping soil. They significantly reduced the root rot
incidence and enhanced the fresh weight of P. notoginseng.|Conclusion] The rhizosphere soil of
B. striata in rotation with P. notoginseng harbors diverse biocontrol strains against the root rot
pathogens of P. notoginseng. This study lays a theoretical foundation for the rotation of
P. notoginseng with B. striata to alleviate continuous cropping obstacles.

Keywords: Bletilla striata; B. striata-Panax notoginseng rotation; root rot; rhizosphere soil;
biocontrol bacterium
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Figure 1 Effect of Bletilla striata rotation on seeding survived rate and disease index of Panax notoginseng. A:
Growth difference after replanting P. notoginseng rotation with B. striata; B: Difference in root rot rate index of
P. notoginseng in soil treated with B. striata rotation; C: Difference in disease index of P. notoginseng in soil
treated with B. striata rotation. CS: Continuous cropping soil of P. notoginseng; BS: P. notoginseng soil rotation

with B. striata. Different lowercase letters such as a and b in figure indicate significant differences (P<0.05)

between treatments.
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*1 WN=ZERBHFEEEEEUEERSKEREE R AR R

Table 1  Antibacterial activity of biocontrol bacterium against Panax notoginseng root rot fungi

Strain number

Species name

Inhibition rate of pathogenic fungi (mean+SE)

1. destruction RS6 F. solani F3 F. oxysporum 75
CFC15 A. johnsonii - - 33.39+1.45
YBI10 A. johnsonii 27.8142.52 30.87+1.84 52.36+2.91
FX15 A. junii - - 10.09+£1.79
LB14 A. junii - 44214211 -
YBI12 A. pittii - 35.58+3.76 41.70+1.59
FX13 A. caviae - - 8.06+1.65
BJ1 B. amyloliquefaciens 43.29+1.81 58.82+3.13 50.83£1.39
BJ8 B. amyloliquefaciens 43.78+1.43 57.01£1.63 54.08+1.41
LB22 B. amyloliquefaciens 22.54+2.97 28.37+3.19 -
YBI11 B. amyloliquefaciens - - 51.03+1.44
YB13 B. amyloliquefaciens 32.27+1.35 47.83+2.69 -
YB14 B. amyloliquefaciens - 47.39+1.64 -
DD4 B. cereus - 24.77+4.88 -
BG7 B. subtilis 44.06+2.05 49.35+1.26 39.60+1.82
DD27 B. subtilis 41.81+2.31 28.37+1.65 44.51+2.14
LB21 B. subtilis 23.89+2.59 8.174+2.07 25.20+1.71
LB27 B. subtilis 31.89+1.88 18.75+2.16 34.55+2.18
DD26 B. toyonensis - 32.53+£2.07 -
YBI1 B. velezensis - 41.09+2.03 48.00+2.11
YB9 B. velezensis 35.03+4.76 47.32+1.47 -
FX14 E. asburiae - - 15.65+1.45
YB19 P. fulva - - 31.88+1.27
LB7 P. putida 5.63£1.09 - -
DD12 P. putida 19.77+2.57 - -
LB16 P. putida - 31.56+3.09 -

- in the table represent no antagonistic effect.
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IR I Th Be T ik

25 BRIESTLI T, 4 DR 3 4 BRI
o3 DA 14 2 R B g A R RO IR
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A B EAR(E 3), A TR S0 SR AR B e A
WEPEAY o DE R ZE FOAF 1R B X = AR 95 i
RS6. F3 Fll Z5 BRI HI 20514 43.29% .
58.82%. 50.83%, HiFH ZFEAATR BI7 MFEPLHR
I3 N 44.06% . 49.35%. 39.6%, fiftTER A
FF T BI8 Y 45 40 2 73 il o 43.78%. 57.01%.
54.08%, ZYAZNFTE YBLO BF5H0R 405 M
27.81%. 30.87%. 52.36%.
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Fusarium Fusarium Ilyonectria Fusarium Fusarium Ilyonectria
solani F3 oxysporu 5  destructans RS6 solani F3 oxysporu 25  destructans RS6
CK § CK
BJ1 BJS4 §
YBI10 BI87 ‘(

E3 fEmEX = EREREE TR ISR

Figure 3 Biocontrol bacterium showing antibiosis against root rot pathogenic fungi of Panax notoginseng.
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Figure 5 Verification and evaluation of BJ7 biocontrol strain in the pot experiment.
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Figure 7 Verification and evaluation of YB10 biocontrol strain in the pot experiment.
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