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Study on screening degrading bacteria and its degradation effect on benzoic acid of autotoxic

compounds in strawberry cropping obstacle
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Abstract: The main reasons of the barrier of strawberry planting were the autotoxic compounds from the soil of straw—
berry. In order to effectively reduce the harm of the autotoxicity of strawberry the study was aimed to screen the bac—
teria with the capacity of degrading benzoic acid. The strains were isolated by using benzoic acid as the sole carbon
source and gradually increasing benzoic acid to screen degrading bacteria of strawberry autotoxic compounds. The do—
mestication method was adopted by the ultraviolet spectrophotometry. Antagonistic effects of the effective degradation
strain on three strawberry root rot strains were determined. The bacteria were identified by the microbiology character—
istics and the sequence analysis of 16S rDNA gene. The degradation rate was 87.5% which indicated the stain
L501 has high efficiency degradation to benzoic acid. Meanwhile the stain L501 showed strong antagonistic effects

against all tested three fungi of strawberry root rot. The stain L501 was identified as Bacillus subtilis which had
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double function of degradation benzoic acid and antagonistic.
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Fig.1 Standard curve of benzoic acid
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Table 1 Degradation rate of benzoic acid by 9 strains of degrading bacteria and residual benzoic acid

Degrading time/h

Number Score 24 48 72 96 120 144 168
L501 Residual content/( mg*L ") 375.9 256.0 247.0 206. 5 170.5 118.0 62.5
Degrading rate/% 24.8 48.8 50.6 58.7 65.9 76.4 87.5
L502 Residual content/( mg*L.~") 382.1 315.9 298.6 295.8 237.5 207.9 160.9
Degrading rate/% 23.6 36.8 40.3 40. 8 52.5 58.4 67.8
R403 Residual content/( mg=L ") 287.6 265.3 190.7 183.6 179.3 175.2 170. 8
Degrading rate/% 28.1 33.7 52.3 54.1 55.2 56.2 57.3
R401 Residual content/( mg*L ") 267.4 249. 8 208.3 205.7 203.6 202. 6 201.9
Degrading rate/% 33.2 37.6 47.9 48.6 49.1 49.4 49.5
R402 Residual content/( mg*L~") 281.9 256.3 219.5 218.9 217.3 216.8 215.6
Degrading rate/% 29.5 35.9 45.1 45.3 45.7 45.8 46.1
1403 Residual content/( mg*L ") 297.2 261.8 235.1 230.6 228.3 227.6 227.3
Degrading rate/% 25.7 34.6 41.2 42.4 42.9 43.1 43.2
R503 Residual content/( mgsL ") 388.7 357.1 303.8 297.5 294. 1 287.9 286.7
Degrading rate/% 22.3 28.6 39.2 40.5 41.2 42.4 42.7
L302 Residual content/( mg*L ") 268. 1 256.3 253.9 251.7 250. 1 249. 4 248.7
Degrading rate/% 10.6 14.7 15.4 16. 1 16.6 16.9 17.1
1203 Residual content/( mgsL~") 186.2 181.6 179.5 177.3 176.5 174.8 173.4
Degrading rate/% 6.9 9.2 10. 3 11. 4 11.8 12.6 13.3
2 1501 3
Table 2 Diameters of the inhibitory zones of strain L501 against three strawberry root rot
Degrading bacteria Pathogenic fungi of strawberry root rot Diameters of the inhibitory zones/mm Transparency
L501 F405 Fusarium solani 15.0 + 4+ +
L501 F403 Fusarium oxysporum 14.5 + + +
L501 F407 Fusarium culmorum 11.0 + 4+ +
; L501  16S rDNA 99%
( 2), Bacillus subtilis
L501 16S rDNA GenBank L501
1 456 bp GenBank 5 3
MG519283 NCBI BLAST 1501 16S rDNA
L501 € )
1501 Bacillus subtilis o
12
B3512 :
~Streptomyces sp. o
2 1501 (1000 x)

Fig.2  Morphological characters of the strain L501

(1000 x)
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Fig.3 Phylogenetic tree of the stain L1501 based on 16S rDNA sequence
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