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Isolation and identification of antagonistic strains against
black scurf of potato and conditions for their growth
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HAI Long'*?, ZHANG Jun-lian?>, WANG Di*, SHEN Qi-rong’
(1. College of Resources and Environmental Sciences, Gansu Agricultural University / Gansu Province
Key Laboratory of Aridland Crop Science , Lanzhow, Gansu 730070, China; 2. Gansu Province Key Laboratory of
Crop Genetic & Germplasm Enhancement , Lanzhou Gansu, 730070, China; 3. College of Resources and Environmental
Sciences , Nanjing Agricultural University , Nanjing, Jiangsu 210095, China)

Abstract: Bacteria with antagonistic activity against potato black scurf pathogen ( Rhizoctonia solani) were isolated
from the rhizosphere soils with different years of continuous cropping in hill farm of Jingtai county, Gansu Province. An-
tagonistic bacteria were isolated from soil through dilution plates and antagonistic plates. Based on the morphological
characteristics, physiological and biochemical tests, and 16SrDNA sequencing analysis were performed. Single factor ex-
periment design was carried out to discuss the growth conditions of strain G1. One of the isolated strains, G1, which
showed the strongest antagonism, was selected from 108 bacterial strains. It produced an inhibition zone with 6.0mm
width and > 2.5cm diameter, and an inhibitory rate at 66.7% through confronting incubation. According to the mor-
phological characteristics, physiological and biochemical tests, and 16SrDNA sequence analyses, it was preliminarily i-
dentified to be Paenibacillus sp. In addition, a single factor experiment design was carried out to examine the optimal
growth conditions for G1. The resulis showed that the bacteria could grow at 4°C ~45°C with pH 5 ~ 10 and salt concen-
tration 0 to 50 g+ L~". The optimal conditions for G1 growth was found to be 37°C inoculation with pH at 7 using sucrose
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and peptone as carbon and nitrogen sources respectively, as well as with a salt concentration at 10 g*L™". In conclusion,

the newly selected Paenibacillus sp. Gl showed broad inhibition zone, with a stable effect against potato black scurf

pathogen ( Rhizoctonia solani) . The growth condition for G1 was similar to those for potato growth, owning necessary cri-

teria as a good biocontrol strain.

Keywords: potato; black scurf; antagonistic bacteria; isolation and identification; growth condition
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Table 1 Bacteria inhibition against R. solaniof from potato after 5 days
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Gl 4.5 1.5+0.058e 66.7
5Y30 4.5 2.6+0.058b 4.2
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Note: Different letters in a column mean significant difference at 5%

level .
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a Control of R. solanion from potato; b Antagonistic bacteria G1
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Fig.1 Antibacterial effects of G1 on R. solaniof from potato(5 d)
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a~c Antibacterial effects of strain G1 on R. solanimycelium from potato; d Control of R. solania mycelium from potato (light microscope 40 x )
2 EHRGCI M BRBEIHLZEARELHFEGERG J)

Fig.2  Antibacterial effects of strain G1 on R. solania mycelium from potato(5 d)
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b Morphological characteristics of strain G1
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Fig.3  Morphological identification of Paenibacillus sp. G1
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Table 2 Physiological and biochemical properties of strain G1
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Fig.7 Effects of temperature on the growth of strain G1
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Fig.9 Effects of pH and salt concentrations on the growth of strains G1
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