
 

Isolation and identification of Bacillus subtilis 
and its potential in biocontrol of 
phytopathogenic fungi 

Mokhira Narmukhamedova1*, Tokhir Khusanov1, Gulchehra Kadirova1, Shukhrat 

Jumayorov1, and Madina Kalandarova2 

1Institute of Microbiology of the Academy of Sciences of the Republic of Uzbekistan, Tashkent, 
Uzbekistan 

2Tashkent State Pedagogical University named after Nizami, Tashkent, Uzbekistan 

Abstract. In the work, based on morphological, cultural, biochemical 
properties and on the basis of the 16S rRNA gene, a local strain of bacteria 
Bacillus subtilis TM was isolated from saline soils of the Fergana region of 

Uzbekistan. The strain was registered with NCBI under the number: 
OR944512.1. It was revealed that the strain Bacillus subtilis TM exhibits 
high antagonistic activity against the phytopathogenic fungi Fusarium 

verticillioides, Fusarium solani, Aspergillus orchaceus, Alternaria 

alternata, Fusarium culmorium, Alternaria tenuissima with an inhibition 

zone of 40-60 mm. At the same time, the B. subtilis TM strain showed 
moderate antagonistic activity against Fusarium oxysporium, Penicillium 

chrysogenium (with an inhibition zone of 22-23 mm) and relatively less 
antagonistic activity against Cladosporium sp (with an inhibition zone of 
12 mm). 

1 Introduction 
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2 Materials and methods 

2.1 Sample collection 

–

2.2 Bacterial isolation 

–

further experiments. From a serially diluted soil sample, 100 μl was mixed with warm 

30°C. After 48 hours, various bacterial colonies formed on the dishes. 

2.3 Screening of antagonistic activity of isolated isolates against 
phytopathogenic fungi 

carried out in triplicate. Incubation was carried out at 30°C for 3

2.4 Morphological and biochemical properties of bacteria 

Bergey’s Manual of 

, 020 (2024)E3S Web of Conferences https://doi.org/10.1051/e3sconf/202453902017539
RSE-III-2024

17 

3



2.5 Molecular identification of bacteria 

First, a nutrient broth was prepared in which a bacterial culture was then grown at a 

temperature of 30℃ for 12 hours. Next, bacterial DNA was isolated from the bacterial 
culture using the RIBO-prep reagent kit (InterLabServis, Russia). DNA extraction was 

performed according to the manufacturer's protocol. DNA samples were stored at -20℃. 
The 16S rRNA gene was amplified using the PCR method. The 16S rRNA gene was 

selected for molecular genetic identification of bacterial cultures. 

The total volume of the amplification reaction was 20 μl; a ready
kit was used (Isogene, Russia). Primers (5 pmol/μl) were added at 2 μl, free nucleotides at 
2.5 μl, and DNA at 2 μl at 20 ng/μl. Enzymes and free nucleotides were in a ready

. Then 10 μl of buffer and up to 
20 μl of distilled water were added. The reactions were carried out as follows: initial 
denaturation 95°C for 5 min, 95°C for 20 s, 35 cycles, 57°C for 20 s, 72°C for 40 s and 
final denaturation 72°C for 3 min. The PCR prod

3 Results and Discussion 

3.1 Isolation and screening of a strain with high antagonistic activity against 
phytopathogenic fungi 

Phytopathogenic fungi Diameter of growth zone of inhibition, mm 

Fusarium verticillioides 60 

Fusarium solani 60 

Aspergillus orchaceus 50 

Fusarium culmorium 45 

Alternaria alternata 40 

Alternaria tenuissima 41 

Penicillium chrysogenium 23 

Fusarium oxysporium 22 

Cladosporium sp. 12 

Aspergillus flavus 0 
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3.2 Study of morphological and biochemical properties 

–
0.7 µm and a length of 3.5–5.0 µm.

3.3 Strain identification 
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4 Conclusion 
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