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Abstract. The article presents data on the accumulation of potassium, 
calcium, iron, phosphorus and sulfur in the tissues of the green vegetative 
mass of Phragmites australis (Cav.) Trin. ex Steud. when using the species 
in the phytopurification system of contaminated wastewater from a mining 
enterprise. The dynamics of changes in 3D plant leaf area and normalized 

chlorophyll index (NCPI) are shown during systematic exposure to mine 
wastewater with simultaneous inoculation with microorganisms: a 
consortium of Bacillus bacteria; Bacillus subtilis 26D, Azotobacter 

vinelandii IB-4. The most promising symbiotic microbial-plant complexes 
with a high accumulating capacity of Ca, K, Fe, P and S have been 

identified. Based on the experimental data obtained, the fundamental 
possibility of using the green vegetative mass of Phragmites australis to 

obtain green fertilizers enriched with these elements has been shown. 

1 Introduction 
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2 Materials and methods 

 

10643 (DSM 24615) at a concentration of at least 1×10
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 26D at a concentration of at least 2×10
 3×10

 
 
 
 

 
 

 
 

 
 

erval (±CI) at a significance level 

vegetation index was calculated using the formula: ∆TR = (Pk – Mon) / Mon × 
– –

3 Results  
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No. 
Days of measurements Growth 

rate, % 1 4 8 12 16 20 24 28 

1 19.15 22.22 23.59 24.35 27.70 28.71 29.30 30.10 57.18 

2 17.78 18.92 20.81 21.92 22.01 23.04 21.14 21.09 18.64 

3 21.62 24.24 26.92 28.45 28.06 28.64 32.67 30.09 39.20 

4 23.04 23.93 27.35 30.20 31.12 32.24 33.16 32.41 40.66 

5 23.63 26.36 26.47 29.54 30.21 30.01 31.15 32.26 36.52 

6 21.41 26.56 26.09 25.87 27.84 27.66 27.32 28.42 32.78 

7 18.31 22.74 22.00 26.79 31.12 32.05 32.06 34.11 86.27 

8 16.70 21.90 22.34 25.52 27.90 28.19 29.16 30.95 85.36 
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between these two wavelengths using the formula: (RED 2 BLUE)/(RED + BLUE) it is 

No. 
Days of measurements Growth 

rate, % 1 4 8 12 16 20 24 28 

1 0.07 0.08 0.10 0.10 0.09 0.09 0.08 0.07 -5.72 

2 0.04 0.07 0.07 0.08 0.11 0.12 0.10 0.10 190.64 

3 0.08 0.09 0.09 0.10 0.13 0.14 0.07 0.14 77.75 

4 0.07 0.07 0.09 0.06 0.07 0.08 0.07 0.08 8.59 

5 0.08 0.09 0.09 0.09 0.09 0.10 0.10 0.10 36.04 

6 0.10 0.11 0.12 0.12 0.13 0.13 0.13 0.14 40.96 

7 0.07 0.10 0.10 0.09 0.10 0.10 0.12 0.12 73.29 

8 0.04 0.07 0.06 0.05 0.06 0.07 0.07 0.07 90.87 

4 Discussion 
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5 Conclusion 
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