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Abstract. The effect of biological soil activation against the background 

of mineral and organic fertilizers (green manure) on the content of essential 
amino acids in winter wheat grain was studied. The technique is a pre-

sowing application of a consortium of microorganisms (Pseudomonas 

fluoreiscence, strain AP-33, Azotobacter vinelandii IB-4) and microscopic 
fungi (Trichoderma harzianum and Trichoderma viridae) using a boom 
sprayer. It was found that the application of green manure and mineral 
fertilizers to non-activated soil is accompanied by a decrease in the amount 

of essential amino acids by 15.7 and 15.6%, respectively, in variants 
without mineral fertilizers and with ½ of their calculated dose. It has been 
established that the use of biological soil activation with the incorporation 

of green manure helps to increase the concentration of essential amino 
acids in variants with doses of mineral fertilizers 0 NPK and ½ NPK by 8.8 
and 14.9%, respectively. An idea has been formed about the role of soil 
biological activity as a factor influencing not only the quality of 

agricultural products, but also a factor limiting the level of its productivity. 
Thus, it was found that the use of soil bioactivation helps to increase the 
yield of winter wheat by 11.7-17.7%, depending on the type of experiment. 

1 Introduction 
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No. Amino acids Consequences of shortage 

1 Threonine Stunted body growth 

2 Valin Impaired coordination of movements 

3 Methionine Muscle wasting, risk of liver cirrhosis, anemia, obesity 

4 Isoleucine Decreased formation of immunoglobulins 

5 Leucine Pathologies of the endocrine system, decreased immunity 

6 Phenylalanine Decreased mental activity, pancreatic disease 

7 Histidine Delayed hemoglobin synthesis, delayed cognitive development in children 

8 Lysine Bone degradation 

9 Arginine Decreased immunity, tissue destruction 

2 Materials and methods 

– without fertilizers (0NPK) and ½ calculated dose (NPK 23:12.5:24.5).
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Options Background Bioactivation 

Control 

No organic 

fertilizers 

0NPK 
- 

Reference + 

Option 1 
1/2NPK 

- 

Option 1a + 

Option 2 

Green 

manure 

0NPK 
- 

Option 2a + 

Option 3 
1/2NPK 

- 

Option 3a + 

3 Results and Discussion 

Amino 

acids 

Background - Without organic fertilizers Background - Siderata 

0NPK ½ NPK 0NPK ½ NPK 

Contro

l 

Standard 

(Control+Bio) 
1 1а 2 2а 3 3а 

Threonine 
0.291 

±0.014 

0.295 

±0.036 

0.236 

±0.013 

0301 

±0.023 

0.255 

±0.001 

0.280 

±0.038 

0.207 

±0.003 

0.240 

±0.001 

Valin 
0.432 

±0.030 

0.434 

±0.025 

0.355 

±0.023 

0.439 

±0.037 

0.398 

±0.021 

0.473 

±0.033 

0.300 

±0.001 

0.357 

±0.010 

Methionine 
0.137 

±0.011 

0.138 

±0.002 

0.080 

±0.005 

0.126 

±0.020 

0.099 

±0.003 

0.051 

±0.025 

0.101 

±0.015 

0.092 

±0.005 

Isoleucine 
0.337 

±0.015 

0.332 

±0.023 

0.268 

±0.012 

0.346 

±0.037 

0.311 

±0.020 

0.371 

±0.038 

0.214 

±0.006 

0.256 

±0.001 

Leucine 
0.713 

±0.037 

0.707 

±0.064 

0.544 

±0.032 

0.720 

±0.064 

0.623 

±0.039 

0.738 

±0.037 

0.456 

±0.009 

0.527 

±0.003 

Phenylalanine 
0.482 

±0.006 

0.474 

±0.012 

0.359 

±0.012 

0.474 

±0.010 

0.411 

±0.001 

0.428 

±0.012 

0.283 

±0.006 

0.324 

±0.002 

Histidine 
0.288 

±0.033 

0.265 

±0.027 

0.226 

±0.021 

0.282 

±0.021 

0.250 

±0.028 

0.253 

±0.024 

0.204 

±0.013 

0.222 

±0.023 

Lysine 
0.294 

±0.038 

0.289 

±0.0245 

0.245 

±0.029 

0.307 

±0.031 

0.268 

±0.026 

0.284 

±0.032 

0.223 

±0.006 

0.258 

±0.013 

Arginine 
0.511 

±0.035 

0.474 

±0.043 

0.344 

±0.029 

0.470 

±0.007 

0.402 

±0.057 

0.401 

±0.028 

0.301 

±0.056 

0.353 

±0.029 

Total 3.484 3.407 2.647 3.466 3.016 3.280 2.289 2.630 
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together with mineral fertilizers. Thus, against the background of ½ the calculated dose of 
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Amino acids 

Background - Without organic fertilizers Background - Siderata 

0NPK ½ NPK 0NPK ½ NPK 

Control Standard (Control+Bio) 1 1а 2 2а 3 3а 

Threonine +1.3 27.5 9.8 15.9 

Valin 0.5 23.7 18.8 19.0 

Methionine - 57.5 -48.5 -8.9 

Isoleucine -2.1 29.1 19.3 19.6 

Leucine -0.8 32.4 18.5 15.6 

Phenylalanine -1.7 32.0 4.1 14.5 

Histidine -8.0 24.8 1.2 8.8 

Lysine -1.7 25.3 6.0 15.7 

Arginine -7.2 36.3 - 17.3 

r -0.264 0.978 
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Concentration of essential amino acids in grain. Background ½ NPK
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Options 
Productivity, c/ha Increase, 

% Repetition Average 

Control 23.71 23.37 23.01 23.36±0.87 
17.7 

Reference 27.05 26.7 28.76 27.50±2.74 

Option 1 27.7 29.2 28.97 28.62±2.01 
16.4 

Option 1a 33.26 33.58 33.09 33.31±0.62 

Option 2 25.89 24.46 25.42 25.26±1.81 
11.7 

Option 2a 28.11 28.35 28.2 28.22±0.30 

Option 3 29.67 30.49 30.37 30.18±1.10 
15.2 

Option 3a 35.2 33.95 35.13 34.76±1.74 

8%, and against the background of ½NPK 

4 Conclusion 

and 14.9% (½NPK), led to an increase in agricultural yields by 11.7
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