
MATERIALS AND METHODS

In this research thirteen bacteria were isolated from the spring wheat rhizosphere by using different

nitrogen free media. After isolates analysis on NFB media, where nitrogen fixing microorganisms are

possible to growth, three isolates were selected for further investigations. Phylogenetic analysis of 16

rRNA sequences showed that two isolates belong to Bacillus spp. and the third isolate belongs to

Azotobacter spp. The effect on development and growth of spring wheat of three isolated strains Bacillus

sp. MVY-028, Bacillus sp. I09, Azotobacter sp. I12 were investigated during vegetative experiments.

Bacillus sp. MVY-028 strain showed the best effect on spring wheat development and was selected for

cultivation in 5 L bioreactor, the optimal medium, carbon and nitrogen sources and fermentation conditions

for Bacillus sp. MVY-028 strain biomass production were investigated.
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BACKGROUND 

Microbial biostimulants containing plant growth promoting rhizobacteria are perspective products for

sustainable agriculture. Nitrogen fixing bacteria help to reduce amounts of mineral nitrogen fertilizer in

agriculture and the negative impact on the environment and humans caused by the misuse of chemical fertilizer

[1, 2]. It is important to select appropriate microorganisms for microbial biostimulants production.

Microorganisms have to pose a beneficial effect on plants, should be easy applicable on an industrial scale,

easily stored and remain stable after application [3].

CONCLUSIONS

Bacillus sp. MVY-028 is plant growth promoting rhizobacteria (PGPR) which has a high potential in

agriculture. Nitrogen accumulation in soil and plant after Bacillus sp. MVY-028 strain treatment assume that

this strain could fix nitrogen from atmosphere. Acetylene reduction assay or 15N isotope dilution, 15N natural

abundance techniques are appropriate for accurate nitrogen fixation determination, this strain should be further

tested by one of the following methods. Investigations need to be performed in field experiments also.
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RESULTS

It was found that Bacillus sp. MVY-028 has the best effect on spring wheat growth promotion and

significantly increased the amount of ammonium and nitrate nitrogen in the soil and nitrogen accumulation

in grain, furthermore, higher root and plant aerial part biomass were determined. During shake flask

experiments it was found that EM5 media, agropeptone and sucrose were the most suitible for MVY-028

biomass production. The optimal pH values for cells cultivation were 6,5 – 7,0, temperature 30 °C. During

fermentation process optimal air flow was determined 0.3 vvm. The spores number in the final

fermentation product was 3 × 109 cfu mL-1.

1 Table. The alteration of soil ammonium and nitrate N (mg kg -1) in different time lags after bacteria

application. The values marked with the same letter have no significant differences at (P ≤ 0.05).

No. Treatment
Soil N-NH4, 

after 4 days

Soil N-NO3, 

after 4 days

Soil N-NH4, 

after 2 weeks

Soil N-NO3, 

after

2 weeks

Soil N-NH4, 

after 

2 months

Soil N-NO3, 

after 

2 months

1 Control 36.5 ab 2.54 ab 36.5 a 2.57 a 1.12 ab 2.01 abc

2 Azotobacter sp. I12 35.3 a 2.36 ab 52.0 c 1.74 a 2.23 bc 3.17 bc

3 Bacillus sp. MVY-028 42.8 ab 2.89 b 52.4 c 1.72 a 1.47 abc 3.73 c

4 Bacillus sp. I09 44.0 b 2.24 ab 44.8 b 1.33 a 0.66 ab 1.52 ab

Probability Pr>F 0,1415 0,6789 0,001 0,007 0,396 0,377

2 Table. Spring wheat productivity and yield quality under effect different bacteria strains. The values

marked with the same letter have no significant differences at (P ≤ 0.05). FW – fresh weight, DW – dry

weight.

No. Treatment
FW of aerial 

part, g

DW of aerial 

part, g
FW of roots, g DW of roots, g N in grain, %

1 Control 8.25 b 0.733 ab 0.521 ab 0.081 ab 1.98 ab

2 Azotobacter sp. I12 6.57 a 0.641 a 0.565 b 0.075 ab 2.07 ab

3 Bacillus sp. MVY-028 8.36 b 0.767 b 0.561 b 0.084 b 2.11 ab

4 Bacillus sp. I09 6.63 a 0.663 ab 0.440 a 0.065 ab 2.00 ab

Probability Pr>F <0.0001 0,15791 0,03263 0,45144 0.396

Fig. 2. Effect of different media on Bacillus sp. MVY-028 biomass production. The values marked with the

same letter have no significant difference at (P ≤ 0.05).

Fig. 3. Effect of different nitrogen sources on Bacillus sp. MVY-028 biomass production. The values

marked with the same letter have no significant difference at (P ≤ 0.05).

Fig. 4. Effect of different carbon sources on Bacillus sp. MVY-028 biomass production. The values

marked with the same letter have no significant difference at (P ≤ 0.05).
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RESULTS

Fig. 1. Scheme of experiment.
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