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Ⱦɨɫɥɿɞɠɭɜɚɥɢ ɜɩɥɢɜ ɬɪɢɜɚɥɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɿɡɧɢɯ ɞɨɡ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɦɿɧɟɪɚɥɶɧɢɯ 
ɞɨɛɪɢɜ ɭ 4-ɩɿɥɶɧɿɣ ɩɨɥɶɨɜɿɣ ɫɿɜɨɡɦɿɧɿ ɧɚ ɜɦɿɫɬ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɜ ɪɨɫɥɢɧɚɯ 
ɫɨʀ. Ɋɨɛɨɬɭ ɜɢɤɨɧɚɧɨ ɭ ɫɬɚɰɿɨɧɚɪɧɨɦɭ ɩɨɥɶɨɜɨɦɭ ɞɨɫɥɿɞɿ ɧɚ ɱɨɪɧɨɡɟɦɿ ɨɩɿɞɡɨɥɟɧɨɦɭ 
ɜɚɠɤɨɫɭɝɥɢɧɤɨɜɨɦɭ ɭ ɉɪɚɜɨɛɟɪɟɠɧɨɦɭ Ʌɿɫɨɫɬɟɩɭ ɍɤɪɚʀɧɢ. ɍ ɫɬɚɬɬɿ ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɟɪɟɞɧɿ 
ɞɚɧɿ ɜɪɨɠɚɣɧɨɫɬɿ ɫɨʀ ɬɚ ɫɤɥɚɞɭ ɪɨɫɥɢɧɧɨʀ ɩɪɨɞɭɤɰɿʀ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɡɧɚɱɟɧɶ ɭɩɪɨɞɨɜɠ 
2016–2018 ɪɪ., ɧɚ ɱɚɫ ɞɪɭɝɨʀ ɪɨɬɚɰɿʀ ɫɿɜɨɡɦɿɧɢ. ɋɯɟɦɚ ɞɨɫɥɿɞɭ ɜɤɥɸɱɚє 11 ɜɚɪɿɚɧɬɿɜ 
ɤɨɦɛɿɧɚɰɿɣ ɬɚ ɨɤɪɟɦɨɝɨ ɜɧɟɫɟɧɧɹ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ ɿ, ɜ ɬɨɦɭ ɱɢɫɥɿ, ɤɨɧɬɪɨɥɶɧɢɣ 
ɜɚɪɿɚɧɬ ɛɟɡ ɭɞɨɛɪɟɧɧɹ. ɍ ɜɚɪɿɚɧɬɿ ɞɨɫɥɿɞɭ, ɞɟ ɫɟɪɟɞɧɹ ɞɨɡɚ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɭ 
ɫɿɜɨɡɦɿɧɿ ɧɚ ɝɟɤɬɚɪ ɫɬɚɧɨɜɢɬɶ N110P60K80, ɡɚɩɥɚɧɨɜɚɧɨ ɩɨɜɧɟ (100 %) ɤɨɦɩɟɧɫɭɜɚɧɧɹ 
ɞɨɛɪɢɜɚɦɢ ɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɧɟɫɟɧɧɹ ɤɭɥɶɬɭɪɚɦɢ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ. 
ɉɨɪɿɜɧɹɧɧɹ ɦɚɫɢ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ, ɜɧɟɫɟɧɢɯ ɭ ʉɪɭɧɬ ɡ ɦɿɧɟɪɚɥɶɧɢɦɢ ɞɨɛɪɢɜɚɦɢ, ɡ 
ɭɦɿɫɬɨɦ ɟɥɟɦɟɧɬɿɜ ɭ ɧɚɫɿɧɧɿ ɣ ɫɨɥɨɦɿ ɫɨʀ ɜɢɡɧɚɱɢɥɢ ɬɿɫɧɨɬɭ ɩɪɹɦɨɝɨ ɡɜ’ɹɡɤɭ ɡɚ ɬɚɤɢɦɢ 
ɩɨɤɚɡɧɢɤɚɦɢ: ɚɡɨɬ (R2 

= 0,82-0,92); ɮɨɫɮɨɪ (R2 
= 0,69-0,80); ɤɚɥɿɣ (R2 

= 0,63-0,68). 
ȼɧɟɫɟɧɧɹ ɧɚ 1 ɝɚ ɫɿɜɨɡɦɿɧɧɨʀ ɩɥɨɳɿ N110P60K80, ɩɨɪɿɜɧɹɧɨ ɡ ɞɿɥɹɧɤɚɦɢ ɛɟɡ ɞɨɛɪɢɜ, 
ɡɛɿɥɶɲɭє ɜɢɧɟɫɟɧɧɹ ɡ ɭɪɨɠɚєɦ ɫɨʀ ɚɡɨɬɭ ɧɚ 102 %, ɮɨɫɮɨɪɭ – 86 ɿ ɤɚɥɿɸ – ɧɚ 100 %. 
ɉɨɤɚɡɚɧɨ, ɳɨ ɧɚ ɮɨɪɦɭɜɚɧɧɹ 1 ɬ ɧɚɫɿɧɧɹ ɬɚ ɜɿɞɩɨɜɿɞɧɨʀ ɤɿɥɶɤɨɫɬɿ ɫɨɥɨɦɢ, ɡɚɥɟɠɧɨ ɜɿɞ ɞɨɡ 
ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɞɨɛɪɢɜ ɭ ɫɿɜɨɡɦɿɧɿ, ɫɨɹ ɡɚɫɜɨɸє 52,0-59,4 ɤɝ ɚɡɨɬɭ, 20,6–26,9 ɤɝ Ɋ2Ɉ5 ɿ 
23,4-26,4 ɤɝ Ʉ2Ɉ. Ɂ ɫɨɥɨɦɨɸ ɫɨʀ ɭ ʉɪɭɧɬ ɩɨɜɟɪɬɚєɬɶɫɹ ɜɿɞ 6-8 % ɚɡɨɬɭ, 47-54 – ɮɨɫɮɨɪɭ ɿ 
51-52 % ɤɚɥɿɸ ɜɿɞ ɭɫɿєʀ ɦɚɫɢ ɟɥɟɦɟɧɬɿɜ, ɜɢɧɟɫɟɧɢɯ ɜɪɨɠɚєɦ (ɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɧɟɫɟɧɧɹ), 
ɡɚɥɟɠɧɨ ɜɿɞ ɫɢɫɬɟɦɢ ɭɞɨɛɪɟɧɧɹ. 
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1. ȼɫɬɭɩ 
 
Ⱦɥɹ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ ɬɟɨɪɟɬɢɱɧɢɯ ɩɨɥɨɠɟɧɶ ɨɩɬɢɦɿɡɚɰɿʀ ɫɢɫɬɟɦɢ ɭɞɨɛɪɟɧɧɹ 

ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɭ ɫɿɜɨɡɦɿɧɿ ɬɚ ɪɨɡɪɨɛɥɟɧɧɹ ɩɪɚɤɬɢɱɧɢɯ ɪɟɤɨɦɟɧɞɚɰɿɣ ɿɡ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨɛɪɢɜ, ɧɟɨɛɯɿɞɧɨ ɜɫɬɚɧɨɜɢɬɢ, ɹɤɢɣ ɫɚɦɟ ɟɥɟɦɟɧɬ ɚɛɨ ɟɥɟɦɟɧɬɢ ɠɢɜɥɟɧɧɹ, 
ɨɛɭɦɨɜɥɸɸɬɶ ʀɯ ɟɮɟɤɬɢɜɧɿɫɬɶ, ɜɢɡɧɚɱɢɬɢ ɧɟɨɛɯɿɞɧɭ ɤɿɥɶɤɿɫɬɶ ɡɚɫɜɨєɧɢɯ ɪɨɫɥɢɧɚɦɢ 
ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɿ ɜɢɤɨɪɢɫɬɚɧɢɯ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɜɪɨɠɚɸ, ɜɢɡɧɚɱɢɬɢ ɱɚɫɬɤɭ ɡɚɫɜɨєɧɢɯ 
ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɨɤɪɟɦɨ ɡ ʉɪɭɧɬɭ ɿ ɞɨɛɪɢɜ ɡɚ ɪɿɡɧɨɝɨ ɭɞɨɛɪɟɧɧɹ Д1]. 

Ɍɟɨɪɟɬɢɱɧɨ ɿ ɩɪɚɤɬɢɱɧɨ ɞɨɜɟɞɟɧɨ, ɳɨ ɪɟɚɥɿɡɨɜɭɜɚɬɢ ɩɨɬɟɧɰɿɣɧɭ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɫɥɿɞ ɧɟ ɡɚ ɞɨɩɨɦɨɝɨɸ ɜɢɫɨɤɢɯ ɞɨɡ ɞɨɛɪɢɜ, ɚ ɨɩɬɢɦɿɡɚɰɿєɸ 
ɜɫɿɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ʉɪɭɧɬɭ ɿ ɩɪɨɰɟɫɿɜ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɿɞɬɪɢɦɤɭ ɣɨɝɨ ɪɨɞɸɱɨɫɬɿ, 
ɫɬɜɨɪɟɧɧɹ ɫɩɪɢɹɬɥɢɜɢɯ ɩɚɪɚɦɟɬɪɿɜ ɩɨɠɢɜɧɨɝɨ, ɜɨɞɧɨɝɨ, ɩɨɜɿɬɪɹɧɨɝɨ ɪɟɠɢɦɿɜ, ɜɿɞɩɨɜɿɞɧɨ 
ɞɨ ɛɿɨɥɨɝɿɱɧɢɯ ɩɨɬɪɟɛ ɪɨɫɥɢɧ ɿ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɿɜɧɹ ɛɿɨɥɨɝɿɱɧɨʀ ɚɤɬɢɜɧɨɫɬɿ ʉɪɭɧɬɭ ɛɟɡ 
ɧɟɝɚɬɢɜɧɢɯ ɡɦɿɧ ɫɬɚɧɭ ɦɿɤɪɨɛɿɨɰɟɧɨɡɿɜ Д2, 3]. Ⱦɨɡɢ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ ɩɨɜɢɧɧɿ ɜɿɞɩɨɜɿɞɚɬɢ 
ɡɛɚɥɚɧɫɨɜɚɧɨɦɭ ɠɢɜɥɟɧɧɸ ɪɨɫɥɢɧ ɜɫɿɦɚ ɛɿɨɝɟɧɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ 
ɟɤɨɥɨɝɿɱɧɢɯ ɧɚɫɥɿɞɤɿɜ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ. Ɉɩɬɢɦɿɡɚɰɿɹ ɞɨɡ ɞɨɛɪɢɜ ɩɿɞ ɨɤɪɟɦɿ ɤɭɥɶɬɭɪɢ ɭ 
ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɫɿɜɨɡɦɿɧɚɯ ɜɢɦɚɝɚє ɩɨɞɚɥɶɲɨɝɨ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɿɜ ʉɪɭɧɬɨɜɨʀ ɿ 
ɤɨɦɩɥɟɤɫɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ ɩɨɬɪɟɛɢ ɤɭɥɶɬɭɪ ɜ ɨɤɪɟɦɢɯ ɟɥɟɦɟɧɬɚɯ ɠɢɜɥɟɧɧɹ. Ɂɚ ɞɚɧɢɦɢ Д4], 
ɡɚɨɪɸɜɚɧɧɹ 4 ɬ/ɝɚ ɧɟɬɨɜɚɪɧɨʀ ɩɪɨɞɭɤɰɿʀ ɭ ɥɚɧɰɿ ɫɿɜɨɡɦɿɧɢ ɫɨɹ–ɨɜɟɫ–ɤɭɤɭɪɭɞɡɚ ɞɨɡɜɨɥɹє 
ɤɨɦɩɟɧɫɭɜɚɬɢ ɜɢɬɪɚɬɢ ɚɡɨɬɭ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɭɪɨɠɚɣɧɨɫɬɿ ɧɚ 43 %, ɮɨɫɮɨɪɭ – 35, ɤɚɥɿɸ – 
90 % ɬɚ ɩɿɞɜɢɳɭє ɭɪɨɠɚɣɧɿɫɬɶ ɤɭɥɶɬɭɪ ɧɚ 15 %. ȼɫɿ ɰɿ ɩɢɬɚɧɧɹ ɩɨɬɪɟɛɭɸɬɶ ɩɨɞɚɥɶɲɨɝɨ 
ɪɨɡɲɢɪɟɧɧɹ ɬɚ ɩɨɝɥɢɛɥɟɧɧɹ ɤɨɦɩɥɟɤɫɧɢɯ ɞɨɫɥɿɞɠɟɧɶ, ɨɫɨɛɥɢɜɨ ɜ ɫɬɚɰɿɨɧɚɪɧɢɯ 
ɚɝɪɨɯɿɦɿɱɧɢɯ ɞɨɫɥɿɞɚɯ. 

ɍ ɞɨɜɿɞɤɨɜɢɯ ɜɢɞɚɧɧɹɯ є ɞɚɧɿ ɩɪɨ ɧɨɪɦɚɬɢɜɧɿ ɩɚɪɚɦɟɬɪɢ ɜɢɬɪɚɬ ɟɥɟɦɟɧɬɿɜ 
ɠɢɜɥɟɧɧɹ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɨɞɢɧɢɰɿ ɧɚɫɿɧɧɹ ɬɚ ɜɿɞɩɨɜɿɞɧɭ ɤɿɥɶɤɿɫɬɶ ɫɨɥɨɦɢ, ɡɚ ɹɤɢɦɢ ɦɨɠɧɚ 
ɜɢɡɧɚɱɢɬɢ ɣ ɡɚɝɚɥɶɧɭ ɩɨɬɪɟɛɭ ɜ ɟɥɟɦɟɧɬɚɯ ɠɢɜɥɟɧɧɹ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɡɚɩɥɚɧɨɜɚɧɨɝɨ 
ɜɪɨɠɚɸ ɫɨʀ ɧɚ ɩɟɜɧɿɣ ɩɥɨɳɿ. Ⱥɥɟ ɜɿɞɧɨɫɧɟ ɜɧɟɫɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɫɨєɸ ɧɚ 
ɮɨɪɦɭɜɚɧɧɹ ɨɞɢɧɢɰɿ ɭɪɨɠɚɸ ɧɚɫɿɧɧɹ ɬɚ ɜɿɞɩɨɜɿɞɧɭ ɤɿɥɶɤɿɫɬɶ ɫɨɥɨɦɢ ɿɫɬɨɬɧɨ ɜɚɪɿɸє 
ɡɚɥɟɠɧɨ ɜɿɞ ʉɪɭɧɬɨɜɨ-ɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜ, ɜɟɥɢɱɢɧɢ ɭɪɨɠɚɸ, ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɜ ɭɪɨɠɚʀ ɦɚɫ 
ɧɚɫɿɧɧɹ ɿ ɫɨɥɨɦɢ, ɹɤɨɫɬɿ ɧɚɫɿɧɧɹ ɬɚ ɫɨɪɬɨɜɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ Д5, ɫ. 258; 6, ɫ. 195]. Ⱦɚɧɿ ɩɪɨ 
ɨɩɬɢɦɚɥɶɧɢɣ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɧɚɫɿɧɧɹ ɬɚ ɫɨɥɨɦɢ ɫɥɿɞ ɜɤɥɸɱɚɬɢ ɞɨ ɫɤɥɚɞɭ ɨɛɨɜ’ɹɡɤɨɜɢɯ 
ɩɨɤɚɡɧɢɤɿɜ ɹɤɨɫɬɿ ɪɚɣɨɧɨɜɚɧɢɯ ɫɨɪɬɿɜ ɫɨʀ, ɬɨɦɭ ɳɨ ɨɫɧɨɜɧɿ ɩɨɤɚɡɧɢɤɢ ɹɤɨɫɬɿ (ɜɦɿɫɬ ɛɿɥɤɚ,  
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ɠɢɪɭ ɬɨɳɨ) ɡɧɚɱɧɨ ɡɚɥɟɠɚɬɶ ɜɿɞ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ, ɬɨɛɬɨ, ɜɦɿɫɬɭ ɜ ɩɪɨɞɭɤɰɿʀ N, P, K, Ca, Mg 
ɬɚ ɿɧɲɢɯ ɟɥɟɦɟɧɬɿɜ [7-9]. 

Ɉɞɧɢɦ ɿɡ ɝɨɥɨɜɧɢɯ ɱɢɧɧɢɤɿɜ ɮɨɪɦɭɜɚɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ 
ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɤɭɥɶɬɭɪ ɦɨɠɧɚ ɜɜɚɠɚɬɢ ɨɩɬɢɦɚɥɶɧɢɣ ɪɿɜɟɧɶ ʀɯ ɡɚɛɟɡɩɟɱɟɧɨɫɬɿ 
ɟɥɟɦɟɧɬɚɦɢ ɠɢɜɥɟɧɧɹ. ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɤɨɪɟɧɟɜɟ ɠɢɜɥɟɧɧɹ ɪɨɫɥɢɧ ɡɚɥɟɠɢɬɶ ɧɟ ɬɿɥɶɤɢ 
ɜɿɞ ʀɯ ɛɿɨɥɨɝɿɱɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɿ ɡɚɛɟɡɩɟɱɟɧɨɫɬɿ ɩɪɨɞɭɤɬɚɦɢ ɮɨɬɨɫɢɧɬɟɡɭ. ɇɚ ɧɶɨɝɨ 
ɜɩɥɢɜɚє ɿɧɬɟɧɫɢɜɧɿɫɬɶ ɪɨɡɜɢɬɤɭ ɤɨɪɟɧɟɜɨʀ ɫɢɫɬɟɦɢ, ɫɬɪɭɤɬɭɪɚ ɬɚ ɜɨɥɨɝɿɫɬɶ ʉɪɭɧɬɭ, ɪɟɚɤɰɿɹ 
ʉɪɭɧɬɨɜɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɜɦɿɫɬ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ, ɚɤɬɢɜɧɿɫɬɶ ʉɪɭɧɬɨɜɨʀ 
ɛɿɨɬɢ, ɤɨɪɟɧɟɜɿ ɜɢɞɿɥɟɧɧɹ ɬɨɳɨ Д10]. Ɍɨɦɭ ɜɜɚɠɚєɬɶɫɹ, ɳɨ ɩɪɨɜɟɞɟɧɧɹ ɥɢɫɬɤɨɜɨʀ 
ɞɿɚɝɧɨɫɬɢɤɢ ɦɿɧɟɪɚɥɶɧɨɝɨ ɠɢɜɥɟɧɧɹ ɪɨɫɥɢɧ є ɧɟɞɨɫɬɚɬɧɿɦ. Ȳʀ ɪɟɡɭɥɶɬɚɬɢ ɩɨɬɪɿɛɧɨ 
ɭɬɨɱɧɸɜɚɬɢ ɯɿɦɿɱɧɢɦ ɚɧɚɥɿɡɭɜɚɧɧɹɦ ɪɨɫɥɢɧɧɢɯ ɩɪɨɛ. ɇɚɩɪɢɤɥɚɞ, ɜɫɬɚɧɨɜɥɟɧɨ Д11], ɳɨ ɞɥɹ 
ɩɲɟɧɢɰɿ ɨɡɢɦɨʀ ɨɩɬɢɦɚɥɶɧɢɣ ɜɦɿɫɬ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɭ ɪɿɡɧɢɯ ʉɪɭɧɬɨɜɨ-ɤɥɿɦɚɬɢɱɧɢɯ 
ɭɦɨɜɚɯ ɜɿɞɪɿɡɧɹєɬɶɫɹ ɧɟ ɛɿɥɶɲɟ, ɧɿɠ ɧɚ 5 %. ɓɨɞɨ ɜɦɿɫɬɭ ɤɚɥɿɸ ɜ ɪɨɫɥɢɧɚɯ, ɬɨ ɜɱɟɧɿ Д12-14] 
ɧɟ ɦɚɸɬɶ ɨɞɧɨɫɬɚɣɧɨʀ ɞɭɦɤɢ ɩɪɨ ɜɩɥɢɜ ʉɪɭɧɬɨɜɨ-ɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜ, ɪɿɜɧɹ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɞɨɛɪɢɜ ɬɚ ɿɧɲɢɯ ɱɢɧɧɢɤɿɜ. Ɍɚɤ, ɭ ɜɟɝɟɬɚɰɿɣɧɨɦɭ ɞɨɫɥɿɞɿ ɡ 14-ɦɚ ɤɭɥɶɬɭɪɚɦɢ ɿ ɤɨɧɰɟɧɬɪɚɰɿєɸ 
ɤɚɥɿɸ ɜɿɞ 0,1 ɦɤɦɨɥɶ ɞɨ 1 ɦɦɨɥɶ ɩɨɠɢɜɧɨɝɨ ɪɨɡɱɢɧɭ ɥɢɲɟ ɡɚ ɜɦɿɫɬɭ ɩɨɧɚɞ 95 ɦɤɦɨɥɶ/ɥ 
ɩɪɨɫɬɟɠɭɜɚɥɨɫɶ ɧɟɡɧɚɱɧɟ ɩɿɞɜɢɳɟɧɧɹ ɣɨɝɨ ɜɦɿɫɬɭ ɜ ɨɪɝɚɧɚɯ ɪɨɫɥɢɧ Д15]. 

ȿɥɟɦɟɧɬɧɢɣ ɫɤɥɚɞ ɪɨɫɥɢɧ ɧɚɣɛɿɥɶɲɟ ɡɚɥɟɠɢɬɶ ɜɿɞ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ ɡɟɦɧɨʀ ɤɨɪɢ 
[16, ɫ. 72]. Ɋɨɫɥɢɧɢ ɞɨɛɪɟ ɪɟɚɝɭɸɬɶ ɧɚ ɩɿɞɜɢɳɟɧɧɹ ɜɦɿɫɬɭ ɪɭɯɨɦɢɯ ɫɩɨɥɭɤ ɟɥɟɦɟɧɬɿɜ 
ɠɢɜɥɟɧɧɹ ɜ ʉɪɭɧɬɿ, ɚ ɬɨɦɭ ʀɯ ɜɦɿɫɬ ɭ ɬɤɚɧɢɧɚɯ ɩɿɞɜɢɳɭєɬɶɫɹ ɩɿɞ ɜɩɥɢɜɨɦ ɭɞɨɛɪɟɧɧɹ Д17-19]. 
Ⱦɥɹ ɪɨɡɪɚɯɭɧɤɭ ɞɨɡ ɞɨɛɪɢɜ ɡɚɡɜɢɱɚɣ ɤɨɪɢɫɬɭɸɬɶɫɹ ɩɨɤɚɡɧɢɤɨɦ ɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɧɟɫɟɧɧɹ 
ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɡɚɩɥɚɧɨɜɚɧɢɦ ɭɪɨɠɚєɦ, ɯɨɱ ɰɟ ɿ ɧɟ ɜɿɞɩɨɜɿɞɚє ɛɿɨɥɨɝɿɱɧɢɦ ɩɨɬɪɟɛɚɦ 
ɤɭɥɶɬɭɪ ɞɥɹ ɣɨɝɨ ɮɨɪɦɭɜɚɧɧɹ. ɉɪɢ ɰɶɨɦɭ ɜɜɚɠɚɸɬɶ, ɳɨ ɱɚɫɬɢɧɭ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ 
ɪɨɫɥɢɧɢ ɜɿɡɶɦɭɬɶ ɡ ʉɪɭɧɬɭ, ɿ ɡ ɦɟɬɨɸ ɨɩɬɢɦɿɡɚɰɿʀ ʀɯ ɠɢɜɥɟɧɧɹ ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɪɨɫɬɨɝɨ 
ɜɿɞɬɜɨɪɟɧɧɹ ɪɨɞɸɱɨɫɬɿ ʉɪɭɧɬɭ ɩɨɬɪɿɛɧɨ ɩɨɜɟɪɧɭɬɢ ɥɢɲɟ ɬɭ ɤɿɥɶɤɿɫɬɶ, ɹɤɭ ɛɭɞɟ ɜɢɬɪɚɱɟɧɨ ɧɚ 
ɮɨɪɦɭɜɚɧɧɹ ɨɫɧɨɜɧɨɝɨ ɿ ɧɟɬɨɜɚɪɧɨɝɨ ɜɪɨɠɚɸ. Ⱦɥɹ ɩɪɚɤɬɢɱɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɨɤɚɡɧɢɤɢ ɜɿɞɧɨɫɧɨɝɨ ɜɢɧɟɫɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ – ɜɢɧɟɫɟɧɧɹ 
ɨɞɢɧɢɰɟɸ ɨɫɧɨɜɧɨʀ ɩɪɨɞɭɤɰɿʀ ɿ ɜɿɞɩɨɜɿɞɧɨɸ ɤɿɥɶɤɿɫɬɸ ɧɟɬɨɜɚɪɧɨʀ ɱɚɫɬɢɧɢ ɜɪɨɠɚɸ. ɐɿ 
ɩɨɤɚɡɧɢɤɢ ɜɿɞɧɨɫɧɨ ɫɬɚɛɿɥɶɧɿ, ɳɨ ɩɨɹɫɧɸєɬɶɫɹ ɡɚɤɨɧɚɦɢ ɩɨɫɬɿɣɧɨɫɬɿ ɯɿɦɿɱɧɨɝɨ ɫɤɥɚɞɭ 
ɪɨɫɥɢɧ ɿ ʀɯ ɜɢɛɿɪɤɨɜɨɸ ɡɞɚɬɧɿɫɬɸ ɩɨɝɥɢɧɚɬɢ ɩɨɠɢɜɧɿ ɪɟɱɨɜɢɧɢ [20, 21]. ɉɨɤɚɡɧɢɤɢ 
ɜɿɞɧɨɫɧɨɝɨ ɜɢɧɟɫɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɧɚ ɨɞɢɧɢɰɸ ɜɪɨɠɚɸ ɧɟɨɛɯɿɞɧɨ ɩɨɫɬɿɣɧɨ 
ɭɬɨɱɧɸɜɚɬɢ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ʉɪɭɧɬɨɜɨ-ɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜ ɪɟɝɿɨɧɭ, ɫɨɪɬɿɜ ɿ ɝɿɛɪɢɞɿɜ ɤɭɥɶɬɭɪɢ, 
ɨɫɤɿɥɶɤɢ ɜɨɧɢ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɡɚ ɝɟɧɨɬɢɩɨɦ, ɯɿɦɿɱɧɢɦ ɫɤɥɚɞɨɦ, ɜɿɞɧɨɲɟɧɧɹɦ ɬɨɜɚɪɧɨɝɨ 
ɜɪɨɠɚɸ ɞɨ ɜɿɞɩɨɜɿɞɧɨʀ ɤɿɥɶɤɨɫɬɿ ɧɟɬɨɜɚɪɧɨɝɨ. Ɍɚɤ, ɡɚ ɭɡɚɝɚɥɶɧɟɧɢɦɢ ɞɚɧɢɦɢ ɝɟɨɝɪɚɮɿɱɧɨʀ 
ɦɟɪɟɠɿ ɞɨɫɥɿɞɿɜ Д22] ɜɦɿɫɬ ɚɡɨɬɭ, ɮɨɫɮɨɪɭ ɿ ɤɚɥɿɸ ɧɚ ɧɟɭɞɨɛɪɟɧɢɯ ɿ ɭɞɨɛɪɟɧɢɯ ɞɿɥɹɧɤɚɯ 
ɜɿɞɪɿɡɧɹɜɫɹ ɜɿɞɩɨɜɿɞɧɨ ɧɚ 14; 3 ɿ 13 %, ɚ ɧɚ ɧɟɭɞɨɛɪɟɧɢɯ ɞɿɥɹɧɤɚɯ ɦɿɠ ɡɨɧɚɦɢ ɞɟɪɧɨɜɨ-
ɩɿɞɡɨɥɢɫɬɢɯ, ɤɚɲɬɚɧɨɜɢɯ ɿ ɱɨɪɧɨɡɟɦɧɢɯ ʉɪɭɧɬɿɜ ɜɿɞɩɨɜɿɞɧɨ ɧɚ 37; 57 ɿ 80 %. ɉɪɢ ɰɶɨɦɭ 
ɜɢɬɪɚɬɢ ɩɨɠɢɜɧɢɯ ɪɟɱɨɜɢɧ ɧɚ ɨɞɢɧɢɰɸ ɜɪɨɠɚɸ ɡɚ ɜɢɫɨɤɢɯ ɞɨɡ ɞɨɛɪɢɜ ɡɛɿɥɶɲɭɸɬɶɫɹ. ɇɚ 
ɞɭɦɤɭ Ȼ. ɋ. ɇɨɫɤɚ Д23], ɡɚ ɨɩɬɢɦɚɥɶɧɢɣ ɩɨɬɪɿɛɧɨ ɛɪɚɬɢ ɩɨɤɚɡɧɢɤ ɜɦɿɫɬɭ ɿ ɜɿɞɧɨɫɧɨɝɨ ʀɯ 
ɜɢɧɟɫɟɧɧɹ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɜɢɫɨɤɨɹɤɿɫɧɨɦɭ ɜɪɨɠɚɸ. ɐɿ ɩɨɤɚɡɧɢɤɢ ɬɚɤɨɠ 
ɜɚɠɥɢɜɿ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɛɚɥɚɧɫɭ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɡɚ ɭɦɨɜɢ ɪɿɡɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɧɟɬɨɜɚɪɧɨʀ ɱɚɫɬɢɧɢ ɜɪɨɠɚɸ (ɧɚ ɞɨɛɪɢɜɨ, ɤɨɪɦ ɱɢ ɩɿɞɫɬɢɥɤɭ ɞɥɹ ɯɭɞɨɛɢ, ɬɨɳɨ). 

Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɧɹ – ɭɬɨɱɧɢɬɢ ɪɿɜɧɿ ɜɦɿɫɬɭ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɬɚ ɡɚɫɜɨєɧɧɹ ʀɯ ɧɚ 
ɮɨɪɦɭɜɚɧɧɹ ɨɞɢɧɢɰɿ ɜɪɨɠɚɸ ɫɨʀ, ɳɨ ɜɢɪɨɳɭєɬɶɫɹ ɭ 4-ɩɿɥɶɧɿɣ ɫɿɜɨɡɦɿɧɿ ɧɚ ɱɨɪɧɨɡɟɦɿ 
ɨɩɿɞɡɨɥɟɧɨɦɭ ɡɚɥɟɠɧɨ ɜɿɞ ɞɨɡ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ ɜ ɭɦɨɜɚɯ ɫɬɚɰɿɨɧɚɪɧɨɝɨ 
ɩɨɥɶɨɜɨɝɨ ɞɨɫɥɿɞɭ ɭ ɉɪɚɜɨɛɟɪɟɠɧɨɦɭ Ʌɿɫɨɫɬɟɩɭ ɍɤɪɚʀɧɢ. 

 
2. Ɉɛ’єɤɬɢ і ɦɟɬɨɞɢ ɞɨɫɥіɞɠɟɧь   
 
Ⱦɨɫɥɿɞɠɟɧɧɹ ɩɪɨɜɟɞɟɧɨ ɜ 2016-2018 ɪɪ. ɭ ɫɬɚɰɿɨɧɚɪɧɨɦɭ ɩɨɥɶɨɜɨɦɭ ɞɨɫɥɿɞɿ 

ɍɦɚɧɫɶɤɨɝɨ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɭɧɿɜɟɪɫɢɬɟɬɭ ɫɚɞɿɜɧɢɰɬɜɚ (ɚɬɟɫɬɚɬ ɇȺȺɇ № 87) [24], 
ɪɨɡɦɿɳɟɧɨɦɭ ɜ ɉɪɚɜɨɛɟɪɟɠɧɨɦɭ Ʌɿɫɨɫɬɟɩɭ ɍɤɪɚʀɧɢ ɡ ɝɟɨɝɪɚɮɿɱɧɢɦɢ ɤɨɨɪɞɢɧɚɬɚɦɢ ɡɚ 
Ƚɪɢɧɜɿɱɟɦ 48°46' N, 30°14' E. Ⱦɨɫɥɿɞ ɡɚɤɥɚɞɟɧɨ 2011 ɪɨɤɭ. Ɂɚɝɚɥɶɧɨɸ ɦɟɬɨɸ ɩɨɥɶɨɜɨɝɨ 
ɞɨɫɥɿɞɭ є ɜɫɬɚɧɨɜɥɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɞɿʀ ɪɿɡɧɢɯ ɜɢɞɿɜ, ɞɨɡ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɦɿɧɟɪɚɥɶɧɢɯ 
ɞɨɛɪɢɜ ɧɚ ɜɪɨɠɚɣɧɿɫɬɶ ɿ ɹɤɿɫɬɶ ɡɟɪɧɚ ɬɚ ɧɚɫɿɧɧɹ ɩɨɥɶɨɜɢɯ ɤɭɥɶɬɭɪ ɿ ɧɚ ɪɨɞɸɱɿɫɬɶ ɝɪɭɧɬɭ. 

ʈɪɭɧɬ ɞɨɫɥɿɞɧɨʀ ɞɿɥɹɧɤɢ – ɱɨɪɧɨɡɟɦ ɨɩɿɞɡɨɥɟɧɢɣ ɜɚɠɤɨɫɭɝɥɢɧɤɨɜɢɣ ɧɚ ɥɟɫɿ, ɦɚє 
ɬɚɤɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜ ɦɟɠɚɯ ɨɪɧɨɝɨ ɲɚɪɭ: ɭɦɿɫɬ ɝɭɦɭɫɭ 3,8 %; ɜɦɿɫɬ ɚɡɨɬɭ 
ɥɟɝɤɨɝɿɞɪɨɥɿɡɨɜɚɧɢɯ ɫɩɨɥɭɤ (ɡɚ ɦɟɬɨɞɨɦ Ʉɨɪɧɮɿɥɞɚ) 105 ɦɝ/ɤɝ (ɧɢɡɶɤɢɣ ɡɚ ɧɚɰɿɨɧɚɥɶɧɢɦɢ 
ɫɬɚɧɞɚɪɬɚɦɢ); ɪɭɯɨɦɢɯ ɫɩɨɥɭɤ ɮɨɫɮɨɪɭ ɬɚ ɤɚɥɿɸ (ɡɚ ɦɟɬɨɞɨɦ ɑɢɪɢɤɨɜɚ, ɟɤɫɬɪɚɤɰɿɹ 0,5 ɦ 
ɋɇ3ɋɈɈɇ) – ɜɿɞɩɨɜɿɞɧɨ 106 ɦɝ/ɤɝ (ɩɿɞɜɢɳɟɧɢɣ) ɿ 132 ɦɝ/ɤɝ (ɜɢɫɨɤɢɣ); ɪɇKCl – 5,7.  

ɋɯɟɦɚ ɞɨɫɥɿɞɭ ɜɤɥɸɱɚє 11 ɜɚɪɿɚɧɬɿɜ ɤɨɦɛɿɧɚɰɿɣ ɬɚ ɨɤɪɟɦɨɝɨ ɜɧɟɫɟɧɧɹ ɦɿɧɟɪɚɥɶɧɢɯ 
ɞɨɛɪɢɜ ɿ, ɜ ɬɨɦɭ ɱɢɫɥɿ, ɤɨɧɬɪɨɥɶɧɢɣ ɜɚɪɿɚɧɬ ɛɟɡ ɭɞɨɛɪɟɧɧɹ (Ɍɚɛɥ. 1). Ɏɨɫɮɨɪɧɿ 
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(ɫɭɩɟɪɮɨɫɮɚɬ ɝɪɚɧɭɥɶɨɜɚɧɢɣ) ɿ ɤɚɥɿɣɧɿ (ɤɚɥɿɣ ɯɥɨɪɢɫɬɢɣ) ɞɨɛɪɢɜɚ ɜɧɨɫɢɥɢ ɩɿɞ ɡɹɛɥɟɜɢɣ 
ɨɛɪɨɛɿɬɨɤ ʉɪɭɧɬɭ, ɚɡɨɬɧɿ (ɚɦɿɚɱɧɚ ɫɟɥɿɬɪɚ) – ɩɿɞ ɩɟɪɟɞɩɨɫɿɜɧɭ ɤɭɥɶɬɢɜɚɰɿɸ. 
 
Тɚɛлиця 1 
Сɯɟɦɚ ɞɨɫɥɿɞɭ 
 

ȼɚɪɿɚɧɬ: 
ɫɟɪɟɞɧɹ ɞɨɡɚ 

ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɜ 
ɫɿɜɨɡɦɿɧɿ 

(ɤɝ ɞ. ɪ/ɝɚ ɡɚ ɪɿɤ) 

ȼɧɟɫɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɩɿɞ ɤɭɥɶɬɭɪɢ ɫɿɜɨɡɦɿɧɢ (ɤɝ ɞ.ɪ./ɝɚ) 

ɉɲɟɧɢɰɹ 
ɨɡɢɦɚ 

Ʉɭɤɭɪɭɞɡɚ 
əɱɦɿɧɶ  
ɹɪɢɣ 

ɋɨɹ 

Ȼɟɡ ɞɨɛɪɢɜ (ɤɨɧɬɪɨɥɶ) – – – – 

N55 N75 N80 N35 N30 

N110 N150 N160 N70 N60 

P60K80 P60K80 P60K110 P60K70 P60K60 

N110K80 N150K80 N160K110 N70K70 N60K60 

N110P60 N150P60 N160P60 N70P60 N60P60 

N55P30K40 N75P30K40 N80P30K55 N35P30K35 N30P30K30 

N110P60K80 N150P60K80 N160P60K110 N70P60K70 N60P60K60 

N110P30K40 N150P30K40 N160P30K55 N70P30K35 N60P30K30 

N110P60K40 N150P60K40 N160P60K55 N70P60K35 N60P60K30 

N110P30K80 N150P30K80 N160P30K110 N70P30K70 N60P30K60 

 
ɍ ɜɚɪɿɚɧɬɿ ɞɨɫɥɿɞɭ, ɞɟ ɫɟɪɟɞɧɹ ɞɨɡɚ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɭ ɫɿɜɨɡɦɿɧɿ ɧɚ ɝɟɤɬɚɪ  

ɫɬɚɧɨɜɢɬɶ N110P60K80, ɡɚɩɥɚɧɨɜɚɧɨ ɩɨɜɧɟ (100 %) ɤɨɦɩɟɧɫɭɜɚɧɧɹ ɞɨɛɪɢɜɚɦɢ 
ɫɟɪɟɞɧɶɨɪɿɱɧɨɝɨ ɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɧɟɫɟɧɧɹ ɤɭɥɶɬɭɪɚɦɢ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ. 
ɋɯɟɦɭ ɞɨɫɥɿɞɭ ɫɤɥɚɞɟɧɨ ɬɚɤ, ɳɨɛ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɦɨɠɧɚ ɛɭɥɨ 
ɜɢɡɧɚɱɢɬɢ ɦɨɠɥɢɜɿɫɬɶ (ɪɚɰɿɨɧɚɥɶɧɿɫɬɶ) ɡɧɢɠɟɧɧɹ ɞɨɡ ɨɤɪɟɦɢɯ ɜɢɞɿɜ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ. 
Ɋɨɡɦɿɳɟɧɧɹ ɜɚɪɿɚɧɬɿɜ ɭ ɞɨɫɥɿɞɿ ɩɨɫɥɿɞɨɜɧɟ.  

ɍ ɱɨɬɢɪɢɩɿɥɶɧɿɣ ɩɨɥɶɨɜɿɣ ɫɿɜɨɡɦɿɧɿ ɜɢɪɨɳɭɸɬɶ ɬɚɤɿ ɤɭɥɶɬɭɪɢ: ɩɲɟɧɢɰɹ ɨɡɢɦɚ; 
ɤɭɤɭɪɭɞɡɚ; ɹɱɦɿɧɶ ɹɪɢɣ; ɫɨɹ. Ɋɨɡɝɨɪɬɚɧɧɹ ɞɨɫɥɿɞɭ ɨɞɧɨɱɚɫɧɨ ɧɚ ɱɨɬɢɪɶɨɯ ɩɨɥɹɯ ɞɚɥɨ ɡɦɨɝɭ 
ɳɨɪɿɱɧɨ ɨɬɪɢɦɭɜɚɬɢ ɞɚɧɿ ɜɪɨɠɚɣɧɨɫɬɿ ɜɫɿɯ ɤɭɥɶɬɭɪ 4-ɩɿɥɶɧɨʀ ɩɨɥɶɨɜɨʀ ɫɿɜɨɡɦɿɧɢ. ɉɨɜɬɨɪɟɧɧɹ 
ɞɨɫɥɿɞɭ ɬɪɢɪɚɡɨɜɟ. Ɂɚɝɚɥɶɧɚ ɩɥɨɳɚ ɞɨɫɥɿɞɧɨʀ ɞɿɥɹɧɤɢ 110 ɦ2, ɨɛɥɿɤɨɜɚ – 72 ɦ2

.  
ɍ ɫɬɚɬɬɿ ɩɪɟɞɫɬɚɜɥɟɧɨ ɫɟɪɟɞɧɿ ɞɚɧɿ ɜɪɨɠɚɣɧɨɫɬɿ ɧɚɫɿɧɧɹ ɫɨʀ (ɫɨɪɬ Ⱥɧɧɭɲɤɚ) ɬɚ 

ɜɦɿɫɬɭ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɜ ɪɨɫɥɢɧɧɿɣ ɩɪɨɞɭɤɰɿʀ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɡɧɚɱɟɧɶ 
ɜɩɪɨɞɨɜɠ 2016-2018 ɪɪ., ɧɚ ɱɚɫ ɞɪɭɝɨʀ ɪɨɬɚɰɿʀ ɫɿɜɨɡɦɿɧɢ. Ɍɟɯɧɨɥɨɝɿɹ ɜɢɪɨɳɭɜɚɧɧɹ ɫɨʀ 
ɬɪɚɞɢɰɿɣɧɚ ɞɥɹ ɪɟɝɿɨɧɭ. Ɂɛɢɪɚɧɧɹ ɜɪɨɠɚɸ ɩɪɨɜɨɞɢɥɢ ɩɪɹɦɢɦ ɤɨɦɛɚɣɧɭɜɚɧɧɹɦ. 
ɍɪɨɠɚɣɧɿɫɬɶ ɫɨɥɨɦɢ ɨɛɥɿɤɨɜɭɜɚɥɢ ɦɟɬɨɞɨɦ ɩɪɨɛɧɨɝɨ ɫɧɨɩɚ.  

ȼɦɿɫɬ ɚɡɨɬɭ, ɮɨɫɮɨɪɭ ɬɚ ɤɚɥɿɸ ɭ ɩɪɨɛɚɯ ɧɚɫɿɧɧɹ ɿ ɫɨɥɨɦɢ ɫɨʀ ɜɢɡɧɚɱɚɥɢ ɩɿɫɥɹ 
ɦɨɤɪɨɝɨ ɨɡɨɥɟɧɧɹ ɿɡ ɚɧɚɥɿɬɢɱɧɢɦ ɡɚɤɿɧɱɟɧɧɹɦ ɧɚ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɿ ɬɚ ɩɨɥɭɦɟɧɟɜɨɦɭ 
ɮɨɬɨɦɟɬɪɿ [25].  

ɋɬɚɬɢɫɬɢɱɧɢɣ ɚɧɚɥɿɡ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɚɧɢɯ ɜɢɤɨɧɚɧɨ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɪɨɝɪɚɦɢ 
Statistica 10. Ⱦɥɹ ɨɰɿɧɸɜɚɧɧɹ ɬɿɫɧɨɬɢ ɡɜ’ɹɡɤɭ ɦɿɠ ɞɨɫɥɿɞɠɭɜɚɧɢɦɢ ɱɢɧɧɢɤɚɦɢ ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ 
ɝɪɚɞɚɰɿʀ ɤɨɟɮɿɰɿєɧɬɭ ɤɨɪɟɥɹɰɿʀ ɡɚ ɲɤɚɥɨɸ R. E. Chaddock [26]: 0,1-0,3 – ɡɜ’ɹɡɨɤ ɧɟɡɧɚɱɧɢɣ; 0,3-
0,5 – ɩɨɦɿɪɧɢɣ; 0,5-0,7 – ɿɫɬɨɬɧɢɣ; 0,7-0,9 – ɜɢɫɨɤɢɣ; 0,9-0,99 – ɞɭɠɟ ɜɢɫɨɤɢɣ; 1 – 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ. Ʉɨɟɮɿɰɿєɧɬ ɫɬɚɛɿɥɶɧɨɫɬɿ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɩɨɤɚɡɧɢɤɿɜ ɪɨɡɪɚɯɨɜɭɜɚɥɢ ɡɚ ɬɚɤɨɸ 
ɮɨɪɦɭɥɨɸ: Ʉɫɬɚɛ = ȼɫɟɪ : (max–min), ɞɟ: ȼɫɟɪ – ɩɨɤɚɡɧɢɤ ɫɟɪɟɞɧɶɨʀ ɜɟɥɢɱɢɧɢ; max–min – ɪɿɡɧɢɰɹ 
ɦɿɠ ɦɚɤɫɢɦɚɥɶɧɢɦ ɿ ɦɿɧɿɦɚɥɶɧɢɦ ɡɧɚɱɟɧɧɹɦɢ ɩɨɤɚɡɧɢɤɚ ɜ ɞɨɫɥɿɞɿ. 

 
3. Ⱥɧɚɥіɡ ɪɟɡɭɥьɬɚɬіɜ ɞɨɫɥіɞɠɟɧь  
 
Ɋɟɡɭɥɶɬɚɬɚɦɢ ɚɧɚɥɿɬɢɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɜɢɹɜɥɟɧɨ ɩɟɜɧɿ ɡɦɿɧɢ ɜɦɿɫɬɭ ɨɫɧɨɜɧɢɯ 

ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɜ ɧɚɫɿɧɧɿ ɬɚ ɫɨɥɨɦɿ ɫɨʀ. əɤ ɜɢɞɧɨ ɡ ɞɚɧɢɯ ɬɚɛɥ. 2, ɜɦɿɫɬ ɟɥɟɦɟɧɬɿɜ 
ɠɢɜɥɟɧɧɹ ɜ ɭɪɨɠɚʀ ɡɚɥɟɠɢɬɶ ɜɿɞ ɞɨɡ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ ɭ ɫɿɜɨɡɦɿɧɿ. 
ɋɤɥɚɞɨɜɿ ɱɚɫɬɢɧɢ ɜɪɨɠɚɸ ɫɨʀ ɫɭɬɬєɜɨ ɜɿɞɪɿɡɧɹɥɢɫɹ ɡɚ ɜɦɿɫɬɨɦ ɚɡɨɬɭ: ɭ ɧɚɫɿɧɧɿ – 5,53-
6,24 % (ɭ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ ɫɭɯɭ ɪɟɱɨɜɢɧɭ), ɭ ɫɨɥɨɦɿ – 0,32-0,44 % ɡɚɥɟɠɧɨ ɜɿɞ ɜɚɪɿɚɧɬɭ 
ɭɞɨɛɪɟɧɧɹ. Ɂɚɜɞɹɤɢ ɭɞɨɛɪɟɧɧɸ ɜɦɿɫɬ ɚɡɨɬɭ ɜ ɧɚɫɿɧɧɿ ɫɨʀ ɦɚɤɫɢɦɚɥɶɧɨ ɩɿɞɜɢɳɭɜɚɜɫɹ ɧɚ 
13 % (ɜɚɪɿɚɧɬ N60P60K60), ɚ ɜ ɫɨɥɨɦɿ – ɧɚ 38 % (N60P60K60) ɩɨɪɿɜɧɹɧɨ ɡ ɤɨɧɬɪɨɥɟɦ. З̌̐̌ль̦о̀ 

̌̚ко̦о̥і̬̦і̭т̀, ́к̌ ̦е ̌̚ле̛̙ть ̏ід удо̬̍е̦̦́, є ɡɧɚɱɧɨ ɦɟɧɲɢɣ ɜɦɿɫɬ ɚɡɨɬɭ ɜ ɫɭɯɿɣ 
ɪɟɱɨɜɢɧɿ ɫɨɥɨɦɢ ɫɨʀ. ɐɟ ɦɨɠɧɚ ɩɨɹɫɧɢɬɢ ɩɟɪɟɦɿɳɟɧɧɹɦ ɣɨɝɨ ɩɿɞ ɱɚɫ ɮɨɪɦɭɜɚɧɧɹ ɜɪɨɠɚɸ 
ɡ ɜɟɝɟɬɚɬɢɜɧɢɯ ɨɪɝɚɧɿɜ ɭ ɝɟɧɟɪɚɬɢɜɧɿ. ɉɪɨɬɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ, ɨɫɨɛɥɢɜɨ 
ɚɡɨɬɧɢɯ, ɫɩɪɢɹɥɨ ɩɿɞɜɢɳɟɧɧɸ ɜɦɿɫɬɭ ɚɡɨɬɭ ɜ ɧɟɬɨɜɚɪɧɿɣ ɱɚɫɬɢɧɿ ɜɪɨɠɚɸ. ɑɟɪɟɡ ɧɢɡɶɤɢɣ 
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ɜɦɿɫɬ ɚɡɨɬɭ ɭ ɫɨɥɨɦɿ ɫɨʀ, ɚ ɨɬɠɟ, ɜɢɫɨɤɟ ɡɧɚɱɟɧɧɹ ɜɿɞɧɨɲɟɧɧɹ ɋ : N, ɭ ɪɚɡɿ ɡɚɥɢɲɟɧɧɹ ʀʀ ɧɚ 
ɩɨɥɿ ɧɚ ɞɨɛɪɢɜɨ, ɧɚɫɬɭɩɧɚ ɤɭɥɶɬɭɪɚ (ɜ ɧɚɲɨɦɭ ɞɨɫɥɿɞɿ – ɩɲɟɧɢɰɹ ɨɡɢɦɚ) ɛɭɞɟ ɜɿɞɱɭɜɚɬɢ 
ɧɟɫɬɚɱɭ ɚɡɨɬɧɨɝɨ ɠɢɜɥɟɧɧɹ.  

 
Тɚɛлиця 2 
ȼɦɿɫɬ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɜ ɭɪɨɠɚʀ ɫɨʀ ɡɚɥɟɠɧɨ ɜɿɞ ɭɞɨɛɪɟɧɧɹ ɜ ɩɨɥьɨɜɿɣ ɫɿɜɨɡɦɿɧɿ 
 

ȼɚɪɿɚɧɬ ɞɨɫɥɿɞɭ 

ȼɦɿɫɬ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ, % ɧɚ ɫɭɯɭ ɪɟɱɨɜɢɧɭ 

ɇɚɫɿɧɧɹ ɋɨɥɨɦɚ 

N P2O5 K2O N P2O5 K2O 

Ȼɟɡ ɞɨɛɪɢɜ (ɤɨɧɬɪɨɥɶ) 5,53 1,08 1,27 0,32 1,08 1,19 

N30 5,75 1,10 1,29 0,37 1,09 1,20 

N60 5,87 1,12 1,31 0,41 1,11 1,22 

P60K60 5,56 1,36 1,38 0,32 1,16 1,27 

N60K60 6,06 1,10 1,39 0,41 1,10 1,28 

N60P60 6,19 1,60 1,29 0,42 1,23 1,19 

N30P30K30 5,86 1,36 1,39 0,38 1,16 1,25 

N60P60K60 6,24 1,62 1,46 0,44 1,23 1,31 

N60P30K30 6,17 1,38 1,40 0,42 1,18 1,26 

N60P60K30 6,22 1,58 1,42 0,44 1,20 1,27 

N60P30K60 6,03 1,40 1,41 0,42 1,20 1,30 

ɇȱɊ05 0,33 0,06 0,07 0,02 0,06 0,07 

 
ȼɜɚɠɚєɬɶɫɹ Д23, 27], ɳɨ ɪɨɫɥɢɧɢ ɦɚɸɬɶ ɡɞɚɬɧɿɫɬɶ ɪɟɝɭɥɸɜɚɬɢ ɜɦɿɫɬ ɮɨɫɮɨɪɭ ɭ 

ɫɜɨєɦɭ ɫɤɥɚɞɿ, ɚɥɟ ɰɶɨɝɨ ɧɟ ɞɨɫɬɚɬɧɶɨ ɳɨɛ ɩɨɜɧɿɫɬɸ ɨɛɦɟɠɢɬɢ ɣɨɝɨ ɡɚɫɜɨєɧɧɹ ɡɚ ɜɢɫɨɤɨɝɨ 
ɜɦɿɫɬɭ ɜ ʉɪɭɧɬɿ. 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɩɨɤɚɡɚɥɢ (ɞɢɜ. ɬɚɛɥ. 2), ɳɨ ɧɚɜɿɬɶ ɡɚ ɜɢɫɨɤɢɯ ɞɨɡ ɜɧɟɫɟɧɧɹ 
ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ (N6P60K60) ɜɦɿɫɬ ɮɨɫɮɨɪɭ ɜ ɧɚɫɿɧɧɿ ɫɨʀ ɩɿɞɜɢɳɭɜɚɜɫɹ ɡ 1,08 ɞɨ 1,62 % 
ɭ ɩɟɪɟɪɚɯɭɧɤɭ ɧɚ ɫɭɯɭ ɪɟɱɨɜɢɧɭ, ɳɨ ɦɚɣɠɟ ɚɞɟɤɜɚɬɧɨ ɡɛɿɥɶɲɟɧɧɸ ɞɨɡ ɞɨɛɪɢɜ. ɉɪɢ ɰɶɨɦɭ 
ɡɚ ɜɧɟɫɟɧɧɹ ɚɡɨɬɧɢɯ ɞɨɛɪɢɜ ɠɢɜɥɟɧɧɹ ɪɨɫɥɢɧ ɫɨʀ ɮɨɫɮɨɪɨɦ ɬɚɤɨɠ ɩɨɥɿɩɲɭɜɚɥɨɫɶ, ɬɨɞɿ ɹɤ 
ɜɩɥɢɜɭ ɤɚɥɿɣɧɢɯ ɞɨɛɪɢɜ ɧɟ ɛɭɥɨ ɜɿɞɦɿɱɟɧɨ. 

ɍ ɜɟɝɟɬɚɬɢɜɧɿɣ ɦɚɫɿ (ɫɨɥɨɦɿ) ɫɨʀ, ɩɨɪɿɜɧɹɧɨ ɡ ɧɚɫɿɧɧɹɦ, ɜɦɿɫɬ ɮɨɫɮɨɪɭ ɛɭɜ ɡɧɚɱɧɨ 
ɦɟɧɲɢɦ, ɩɪɨɬɟ ɡɦɿɧɢ ɩɿɞ ɜɩɥɢɜɨɦ ɭɞɨɛɪɟɧɧɹ ɛɭɥɢ ɡɧɚɱɧɢɦɢ. Ɍɚɤ, ɭ ɫɨɥɨɦɿ ɜɿɧ 
ɩɿɞɜɢɳɭɜɚɜɫɹ ɧɚ ɜɚɪɿɚɧɬɿ ɡ ɜɢɫɨɤɢɦɢ ɞɨɡɚɦɢ ɞɨɛɪɢɜ (N60P60K60) ɧɚ 13 %. 

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɜɢɡɧɚɱɟɧɶ ɤɨɧɫɬɚɬɨɜɚɧɨ (ɞɢɜ. ɬɚɛɥ. 2), ɳɨ ɜɦɿɫɬ ɤɚɥɿɸ ɜ ɧɚɫɿɧɧɿ ɬɚ 
ɫɨɥɨɦɿ ɫɨʀ ɡɚɥɟɠɢɬɶ ɜɿɞ ɧɚɫɢɱɟɧɨɫɬɿ ɫɿɜɨɡɦɿɧɢ ɞɨɛɪɢɜɚɦɢ ɦɟɧɲ ɫɭɬɬєɜɨ, ɧɿɠ ɜɦɿɫɬ ɚɡɨɬɭ ɬɚ 
ɮɨɫɮɨɪɭ. ɇɚɜɿɬɶ ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɚɥɿɣɧɢɯ ɞɨɛɪɢɜ ɭ ɞɨɡɿ 60 ɤɝ/ɝɚ ɞ. ɪ. ɧɚ ɚɡɨɬɧɨ-ɮɨɫɮɨɪɧɨɦɭ 
ɮɨɧɿ (ɜɚɪɿɚɧɬ N60P60K60) ɩɿɞɜɢɳɭɜɚɥɨ ɜɦɿɫɬ ɤɚɥɿɸ ɜ ɫɨɥɨɦɿ ɫɨʀ ɧɟ ɛɿɥɶɲɟ, ɧɿɠ ɧɚ 14 % 
ɩɨɪɿɜɧɹɧɨ ɡ ɧɟɭɞɨɛɪɟɧɢɦɢ ɞɿɥɹɧɤɚɦɢ; ɳɨɩɪɚɜɞɚ, ɭ ɧɚɫɿɧɧɿ ɡɛɿɥɶɲɟɧɧɹ ɛɭɥɨ ɛɿɥɶɲ 
ɫɭɬɬєɜɢɦ – ɧɚ 50 %. 

Ɋɨɡɪɚɯɭɧɤɢ ɩɨɤɚɡɚɥɢ, ɳɨ ɦɿɠ ɞɨɡɚɦɢ ɚɡɨɬɧɢɯ ɞɨɛɪɢɜ ɿ ɜɦɿɫɬɨɦ ɚɡɨɬɭ ɜ ɧɚɫɿɧɧɿ ɬɚ 
ɫɨɥɨɦɿ ɫɨʀ ɿɫɧɭє ɜɢɫɨɤɢɣ ɿ ɞɭɠɟ ɜɢɫɨɤɢɣ ɤɨɪɟɥɹɰɿɣɧɢɣ ɡɜ'ɹɡɨɤ (R

2
= 0,82-0,92), ɡɚɥɟɠɧɿɫɬɶ 

ɦɿɠ ɞɨɡɚɦɢ ɮɨɫɮɨɪɧɢɯ ɞɨɛɪɢɜ ɿ ɜɦɿɫɬɨɦ ɭ ɪɨɫɥɢɧɚɯ ɮɨɫɮɨɪɭ ɜɢɫɨɤɚ – R
2 

= 0,69-0,80. Ɇɿɠ 
ɞɨɡɚɦɢ ɤɚɥɿɣɧɢɯ ɞɨɛɪɢɜ ɿ ɜɦɿɫɬɨɦ ɤɚɥɿɸ ɜ ɧɚɫɿɧɧɿ ɣ ɫɨɥɨɦɿ ɫɩɨɫɬɟɪɿɝɚɥɚɫɶ ɿɫɬɨɬɧɚ 
ɡɚɥɟɠɧɿɫɬɶ (R

2
= 0,63–0,68). ɐɟ ɜɤɚɡɭє ɧɚ ɬɟ, ɳɨ ɤɨɪɟɝɭɸɱɢ ɞɨɡɢ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ, 

ɦɨɠɧɚ ɜ ɩɟɜɧɢɯ ɦɟɠɚɯ ɪɟɝɭɥɸɜɚɬɢ ɯɿɦɿɱɧɢɣ ɫɤɥɚɞ ɭɪɨɠɚɸ. 
ȼɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɚɪɚɦɟɬɪɢ ɜɦɿɫɬɭ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɜ ɫɤɥɚɞɨɜɢɯ 

ɭɪɨɠɚɸ (ɞɢɜ. ɬɚɛɥ. 2) ɬɚ ɡɧɚɱɟɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ ɧɚɫɿɧɧɹ ɫɨʀ (Ɋɢɫ.) ɪɨɡɪɚɯɭɜɚɥɢ 
ɝɨɫɩɨɞɚɪɫɶɤɟ ɜɢɥɭɱɟɧɧɹ ɡ ʉɪɭɧɬɭ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ. ɐɟɣ ɩɨɤɚɡɧɢɤ ɬɚɤɨɠ ɡɚɥɟɠɢɬɶ ɜɿɞ 
ɫɬɪɭɤɬɭɪɢ ɭɪɨɠɚɸ ɫɨʀ – ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɧɚɫɿɧɧɹɦ ɿ ɫɨɥɨɦɨɸ.  

Ɋɨɡɪɚɯɭɧɤɢ ɩɨɤɚɡɚɥɢ, ɳɨ ɜ ɧɚɫɿɧɧɿ ɣ ɫɨɥɨɦɿ ɫɨʀ ɟɥɟɦɟɧɬɢ ɠɢɜɥɟɧɧɹ ɦɿɫɬɹɬɶɫɹ ɧɟ 
ɥɢɲɟ ɜ ɪɿɡɧɿɣ ɤɿɥɶɤɨɫɬɿ, ɚɥɟ ɣ ɭ ɪɿɡɧɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ (Ɍɚɛɥ. 3). 

Ɂɚɝɚɥɨɦ, ɫɟɪɟɞ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ, ɡ ɧɚɫɿɧɧɹɦ ɫɨɹ ɡ ʉɪɭɧɬɭ 
ɧɚɣɛɿɥɶɲɟ ɜɢɧɨɫɢɬɶ ɚɡɨɬɭ, ɿ ɧɚɣɦɟɧɲɟ – ɤɚɥɿɸ, ɚ ɡ ɫɨɥɨɦɨɸ ɤɚɥɿɸ ɜɢɧɨɫɢɬɶɫɹ ɧɚɜɿɬɶ ɛɿɥɶɲɟ, 
ɧɿɠ ɚɡɨɬɭ (ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ ɩɨɪɭɲɭєɬɶɫɹ ɥɢɲɟ ɧɚ ɞɟɹɤɢɯ ɜɚɪɿɚɧɬɚɯ). Ɍɚɤɨɠ ɡ ɧɚɫɿɧɧɹɦ 
ɜɢɧɨɫɢɬɶɫɹ ɡ ʉɪɭɧɬɭ ɛɚɝɚɬɨ ɮɨɫɮɨɪɭ – 16-38 ɤɝ P2O5/ɝɚ ɡɚɥɟɠɧɨ ɜɿɞ ɜɚɪɿɚɧɬɭ ɭɞɨɛɪɟɧɧɹ.  
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Рис. ȼɩɥɢɜ ɞɨɡ (ɤɝ ɞ.ɪ./ɝɚ ) ɿ ɤɨɦɛɿɧɚɰɿʀ ɞɨɛɪɢɜ, ɜɧɟɫɟɧɢɯ ɩɿɞ ɫɨɸ ɭ 4-ɩɿɥьɧɿɣ ɫɿɜɨɡɦɿɧɿ,  
ɧɚ ɜɪɨɠɚɣɧɿɫɬь ɧɚɫɿɧɧɹ ɫɨʀ (ɬ/ɝɚ) 

 
ȼɧɟɫɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɢɯ ɞɨɡ ɞɨɛɪɢɜ ɧɚ 1 ɝɚ ɫɿɜɨɡɦɿɧɧɨʀ ɩɥɨɳɿ (N110P60K80), 

ɩɪɢɡɜɟɥɨ ɞɨ ɡɛɿɥɶɲɟɧɧɹ, ɩɨɪɿɜɧɹɧɨ ɡ ɞɿɥɹɧɤɚɦɢ ɛɟɡ ɞɨɛɪɢɜ, ɜɢɧɟɫɟɧɧɹ ɡ ɭɪɨɠɚєɦ ɫɨʀ 
(ɝɨɫɩɨɞɚɪɫɶɤɟ ɜɢɧɟɫɟɧɧɹ) ɚɡɨɬɭ ɧɚ 102 %, ɮɨɫɮɨɪɭ – 86 ɿ ɤɚɥɿɸ  – ɧɚ 100 %.  
 
Тɚɛлиця 3 
Ƚɨɫɩɨɞɚɪɫьɤɟ ɜɢɧɟɫɟɧɧɹ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɫɨєɸ ɡɚ ɪɿɡɧɢɯ ɞɨɡ ɿ ɤɨɦɛɿɧɚɰɿʀ ɞɨɛɪɢɜ ɭ 
ɩɨɥьɨɜɿɣ ɫɿɜɨɡɦɿɧɿ 
 

ȿɥɟɦɟɧɬ 
ɠɢɜɥɟɧɧɹ 

ȼɚɪɿɚɧɬ ɞɨɫɥɿɞɭ 

Ȼɟɡ 
ɞɨɛ
-ɪɢɜ 

N30 N60 
P60 

K60 
N60 

K60 
N60 

P60 

N30 

P30 

K30 

N60 

P60 

K60 

N60 

P30 

K30 

N60 

P60 

K30 

N60 

P30 

K60 

ȼɢɧɟɫɟɧɨ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ, ɤɝ/ɝɚ 

ɡ ɧɚɫɿɧɧɹɦ  
Ⱥɡɨɬ 84 106 119 109 134 147 127 166 149 161 147 

Ɏɨɫɮɨɪ 16 20 23 27 24 38 29 43 33 41 34 

Ʉɚɥɿɣ 19 24 27 27 31 31 30 39 34 37 34 

ɡ ɫɨɥɨɦɨɸ 

Ⱥɡɨɬ 6 8 10 7 11 12 10 14 12 13 12 

Ɏɨɫɮɨɪ 19 24 27 27 29 34 29 38 33 36 34 

Ʉɚɥɿɣ 21 26 29 29 33 33 32 41 36 39 37 

ɝɨɫɩɨɞɚɪɫьɤɟ ɜɢɧɟɫɟɧɧɹ (ɫɭɦɚ)  
Ⱥɡɨɬ 90 114 129 116 145 159 137 180 161 174 159 

Ɏɨɫɮɨɪ 35 44 50 54 53 72 58 81 66 77 68 

Ʉɚɥɿɣ 40 50 56 56 64 64 62 80 70 76 71 

 
ɇɢɧɿ ɜ ɝɨɫɩɨɞɚɪɫɬɜɚɯ ɪɨɫɥɢɧɧɢɰɶɤɨɝɨ ɧɚɩɪɹɦɭ ɝɨɫɬɪɨ ɫɬɨʀɬɶ ɩɪɨɛɥɟɦɚ ɨɪɝɚɧɿɱɧɢɯ 

ɞɨɛɪɢɜ. Ɍɨɦɭ ɜɚɠɥɢɜɢɦ є ɡɚɥɢɲɟɧɧɹ ɧɚ ɩɨɥɹɯ ɧɟɬɨɜɚɪɧɨʀ ɱɚɫɬɢɧɢ ɜɪɨɠɚɸ, ɳɨ є ɨɞɧɢɦ ɿɡ 
ɡɚɫɨɛɿɜ ɩɨɜɟɪɧɟɧɧɹ ɨɪɝɚɧɿɱɧɨɝɨ ɜɭɝɥɟɰɸ, ɚ ɪɚɡɨɦ ɿ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ, ɜ ʉɪɭɧɬ. əɤ ɜɢɞɧɨ 
ɡ ɞɚɧɢɯ ɬɚɛɥ. 4, ɡ ɫɨɥɨɦɨɸ ɫɨʀ ɜɢɧɨɫɢɬɶɫɹ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ, ɹɤɿ ɦɨɠɧɚ 
ɩɨɜɟɪɧɭɬɢ ɭ ʉɪɭɧɬ. Ɂ ɩɪɚɤɬɢɱɧɨɝɨ ɩɨɝɥɹɞɭ ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɞɨɡ ɞɨɛɪɢɜ ɜɚɠɥɢɜɨ ɡɧɚɬɢ, ɹɤɚ 
ɱɚɫɬɤɚ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ, ɜɢɤɨɪɢɫɬɚɧɢɯ ɪɨɫɥɢɧɚɦɢ ɞɥɹ ɮɨɪɦɭɜɚɧɧɹ ɝɨɫɩɨɞɚɪɫɶɤɨɝɨ 
ɜɪɨɠɚɸ, ɩɨɜɟɪɧɟɬɶɫɹ ɜ ʉɪɭɧɬ ɭ ɪɚɡɿ ɡɚɥɢɲɟɧɧɹ ɧɚ ɩɨɥɿ ɧɚ ɞɨɛɪɢɜɨ ɧɟɬɨɜɚɪɧɨʀ ɩɪɨɞɭɤɰɿʀ.  

Ɋɨɡɪɚɯɭɧɤɢ ɩɨɤɚɡɚɥɢ, ɳɨ ɡ ɫɨɥɨɦɨɸ ɫɨʀ ɭ ʉɪɭɧɬ ɩɨɜɟɪɬɚєɬɶɫɹ ɥɢɲɟ 6-8 % ɚɡɨɬɭ, 
ɚɥɟ ɜɿɞ 47 ɞɨ 54 % ɮɨɫɮɨɪɭ ɣ ɤɚɥɿɸ ɜɿɞ ɭɫɿєʀ ɦɚɫɢ ɟɥɟɦɟɧɬɿɜ, ɜɢɧɟɫɟɧɨʀ ɜɪɨɠɚєɦ. Ɉɞɧɚɤ 
ɛɚɝɚɬɨ ɳɨ ɡɚɥɟɠɢɬɶ ɜɿɞ ɜɚɪɿɚɧɬɭ ɭɞɨɛɪɟɧɧɹ – ɦɨɠɥɢɜɿɫɬɶ ɩɨɜɟɪɧɟɧɧɹ ɡɪɨɫɬɚє ɡ 
ɩɿɞɜɢɳɟɧɧɹɦ ɞɨɡ ɦɿɧɟɪɚɥɶɧɢɯ ɞɨɛɪɢɜ, ɨɫɨɛɥɢɜɨ ɚɡɨɬɧɢɯ. ȼɿɞɨɦɨ, ɳɨ ɤɚɥɿɣ ɜ ɪɨɫɥɢɧɚɯ ɧɟ 
ɭɬɜɨɪɸє ɫɤɥɚɞɧɢɯ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ, ɚ ɬɨɦɭ ɩɿɫɥɹ ɧɚɞɯɨɞɠɟɧɧɹ ɜ ʉɪɭɧɬ ɿɡ ɫɨɥɨɦɨɸ ɫɨʀ 

67



ISSN 0587-2596. Аɝɪɨɯɿɦɿɹ ɿ ґɪɭɧɬɨɡɧɚɜɫɬɜɨ. 2020. 89. Ƚɨɫɩɨɞɚɪɟɧɤɨ Ƚ.М. ɬɚ ɿɧ. (63-70) 

 

ɛɭɞɟ ɥɟɝɤɨɞɨɫɬɭɩɧɢɦ ɧɚɫɬɭɩɧɢɦ ɤɭɥɶɬɭɪɚɦ ɫɿɜɨɡɦɿɧɢ. ɐɟ ɩɨɬɪɿɛɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɭ ɫɯɟɦɿ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɤɚɥɿɣɧɢɯ ɞɨɛɪɢɜ ɭ ɫɿɜɨɡɦɿɧɿ. 

Ⱦɚɧɿ ɬɚɛɥ. 4 ɩɨɤɚɡɭɸɬɶ, ɳɨ ɩɚɪɚɦɟɬɪɢ ɜɿɞɧɨɫɧɨɝɨ ɜɢɧɟɫɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ 
ɫɨєɸ ɡɚɥɟɠɚɬɶ ɜɿɞ ɫɢɫɬɟɦɢ ɭɞɨɛɪɟɧɧɹ. ȼɢɧɟɫɟɧɧɹ ɚɡɨɬɭ ɧɚɫɿɧɧɹɦ ɫɨʀ ɡɚɥɟɠɧɨ ɜɿɞ 
ɭɞɨɛɪɟɧɧɹ ɡɦɿɧɸєɬɶɫɹ ɜɿɞ 48,7 ɞɨ 54,9 ɤɝ/ɬ. 

 
Тɚɛлиця 4 
ȼɿɞɧɨɫɧɟ ɜɢɧɟɫɟɧɧɹ ɡ ґɪɭɧɬɭ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɡ ɧɚɫɿɧɧɹɦ ɿ ɫɨɥɨɦɨɸ ɫɨʀ ɡɚɥɟɠɧɨ ɜɿɞ 
ɞɨɡ ɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɞɨɛɪɢɜ ɭ ɫɿɜɨɡɦɿɧɿ 
 

ȼɚɪɿɚɧɬ ɞɨɫɥɿɞɭ 

ȼɿɞɧɨɫɧɟ ɜɢɧɟɫɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɡ ɱɚɫɬɢɧɚɦɢ ɭɪɨɠɚɸ, ɤɝ/ɬ  
ɡ ɧɚɫɿɧɧɹɦ ɡ ɫɨɥɨɦɨɸ 

N P2O5 K2O N P2O5 K2O 

Ȼɟɡ ɞɨɛɪɢɜ (ɤɨɧɬɪɨɥɶ) 48,7 9,5 11,2 2,8 9,3 10,2 

N30 50,6 9,7 11,3 3,2 9,4 10,3 

N60 51,6 9,8 11,5 3,5 9,6 10,5 

P60K60 48,9 12,0 12,1 2,8 10,0 10,9 

N60K60 53,3 9,7 12,2 3,5 9,5 11,0 

N60P60 54,5 14,1 11,3 3,6 10,6 10,2 

N30P30K30 51,6 11,9 12,2 3,3 10,0 10,7 

N60P60K60 54,9 14,2 12,8 3,8 10,6 11,3 

N60P30K30 54,3 12,1 12,3 3,6 10,1 10,8 

N60P60K30 54,7 13,9 12,5 3,8 10,3 10,9 

N60P30K60 53,0 12,3 12,4 3,6 10,3 11,2 

 
ɉɚɪɚɦɟɬɪɢ ɜɢɧɟɫɟɧɧɹ ɮɨɫɮɨɪɭ ɿ ɤɚɥɿɸ ɡ ɧɚɫɿɧɧɹɦ ɫɨʀ є ɫɬɚɛɿɥɶɧɢɦɢ, ɚɥɟ 

ɜɢɧɟɫɟɧɧɹ ɮɨɫɮɨɪɭ ɱɚɫɬɤɨɜɨ ɡɪɨɫɬɚє ɡɚ ɩɨɫɢɥɟɧɧɹ ɮɨɫɮɨɪɧɨɝɨ ɠɢɜɥɟɧɧɹ ɪɨɫɥɢɧ ɭ 
ɫɿɜɨɡɦɿɧɿ. Ɂ ɨɞɢɧɢɰɟɸ ɦɚɫɢ ɫɨɥɨɦɢ, ɩɨɪɿɜɧɹɧɨ ɡ ɧɚɫɿɧɧɹɦ, ɫɨɹ ɜɢɧɨɫɢɬɶ ɿɡ ʉɪɭɧɬɭ ɦɟɧɲɟ 
ɚɡɨɬɭ, ɚɥɟ ɡɧɚɱɧɨ ɛɿɥɶɲɟ ɤɚɥɿɸ ɣ ɮɨɫɮɨɪɭ. 

əɤ ɭɠɟ ɡɚɡɧɚɱɚɥɨɫɶ, ɭ ɩɪɚɤɬɢɰɿ, ɞɥɹ ɪɨɡɪɚɯɭɧɤɭ ɞɨɡ ɞɨɛɪɢɜ, ɨɫɨɛɥɢɜɨ ɭ ɪɚɡɿ 
ɜɢɞɚɥɟɧɧɹ ɧɟɬɨɜɚɪɧɨʀ ɱɚɫɬɢɧɢ ɜɪɨɠɚɸ ɡ ɩɨɥɹ, ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɩɨɤɚɡɧɢɤ ɜɢɧɟɫɟɧɧɹ 
ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɧɚ ɨɞɢɧɢɰɸ ɨɫɧɨɜɧɨʀ ɿ ɜɿɞɩɨɜɿɞɧɭ ɤɿɥɶɤɿɫɬɶ ɧɟɬɨɜɚɪɧɨʀ ɩɪɨɞɭɤɰɿʀ. 
ȼɢɧɟɫɟɧɧɹ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɡ ɨɞɧɿєɸ ɬɨɧɧɨɸ ɧɚɫɿɧɧɹ ɬɚ ɜɿɞɩɨɜɿɞɧɨɸ ɦɚɫɨɸ 
ɫɨɥɨɦɢ ɧɟ є ɩɨɫɬɿɣɧɨɸ ɜɟɥɢɱɢɧɨɸ, ɚ ɜɚɪɿɸє ɭ ɩɟɜɧɢɯ ɦɟɠɚɯ ɡɚɥɟɠɧɨ ɜɿɞ ɪɿɜɧɹ 
ɜɪɨɠɚɣɧɨɫɬɿ, ɞɨɡ ɞɨɛɪɢɜ ɿ ʉɪɭɧɬɨɜɨ-ɤɥɿɦɚɬɢɱɧɢɯ ɭɦɨɜ. əɤ ɜɢɞɧɨ ɡ ɩɨɪɿɜɧɹɧɧɹ ɭɡɚɝɚɥɶɧɟɧɢɯ 
ɫɟɪɟɞɧɿɯ ɞɚɧɢɯ ɿ ɞɿɚɩɚɡɨɧɿɜ ɜɢɬɪɚɬ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɧɚ ɮɨɪɦɭɜɚɧɧɹ ɨɞɢɧɢɰɿ ɜɪɨɠɚɸ 
ɫɨʀ, ɰɿ ɩɚɪɚɦɟɬɪɢ ɜ ɭɦɨɜɚɯ ɩɪɨɜɟɞɟɧɧɹ ɞɨɫɥɿɞɭ є ɞɨɫɢɬɶ ɫɬɚɛɿɥɶɧɢɦɢ, ɬɨɛɬɨ, ɞɿɚɩɚɡɨɧ 
ɜɚɪɿɸɜɚɧɧɹ є ɧɟɡɧɚɱɧɢɦ (Ɍɚɛɥ. 5). 
 
Тɚɛлиця 5 
Сɟɪɟɞɧє ɜɿɞɧɨɫɧɟ ɜɢɧɟɫɟɧɧɹ ɡ ґɪɭɧɬɭ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɡ ɭɪɨɠɚєɦ ɫɨʀ ɭ ɩɨɥьɨɜɿɣ 
ɫɿɜɨɡɦɿɧɿ 
 

ȿɥɟɦɟɧɬ  
ɠɢɜɥɟɧɧɹ 

ɋɟɪɟɞɧє ɭ ɫɿɜɨɡɦɿɧɿ ɜɢɧɟɫɟɧɧɹ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɡ ɭɪɨɠɚєɦ, ɤɝ/ɬ 

ɡ ɧɚɫɿɧɧɹɦ ɡ ɫɨɥɨɦɨɸ 
ɡ ɧɚɫɿɧɧɹɦ ɿ 

ɜɿɞɩɨɜɿɞɧɨɸ ɦɚɫɨɸ 
ɫɨɥɨɦɢ 

Ⱥɡɨɬ (N) 
52,4 

48,7–54,9 
3,4 

2,8–3,8 
56,4 

52,0–59,4 

Ɏɨɫɮɨɪ (P2O5) 
11,7 

9,5–14,2 
10,0 

9,30–10,6 
23,7 

20,6–26,9 

Ʉɚɥɿɣ (K2O) 
12,0 

11,2–12,8 
10,7 

10,2–11,3 
24,0 

23,4–26,4 

Пɪɢɦɿɬɤɚ.  ɇɚɞ ɪɢɫɤɨɸ – ɫɟɪɟɞɧє ɡɧɚɱɟɧɧɹ, ɩɿɞ ɪɢɫɤɨɸ – ɞɿɚɩɚɡɨɧ ɜɚɪɿɸɜɚɧɧɹ ɩɨ ɜɚɪɿɚɧɬɚɯ. 

 
əɤ ɜɢɞɧɨ ɡ ɞɚɧɢɯ ɬɚɛɥ. 5, ɡ ɨɞɧɿєɸ ɬɨɧɧɨɸ ɡɟɪɧɚ ɫɨɹ ɜɢɧɨɫɢɬɶ ɭ ɫɟɪɟɞɧɶɨɦɭ 52,4 ɤɝ 

ɚɡɨɬɭ ɿ ɥɢɲɟ 3,4 ɤɝ – ɡ 1 ɬ ɫɨɥɨɦɢ. ȼɿɞɧɨɫɧɿ ɜɢɧɟɫɟɧɧɹ ɿɡ ɝɪɭɧɬɭ ɮɨɫɮɨɪɭ ɣ ɤɚɥɿɸ ɧɚ 
ɮɨɪɦɭɜɚɧɧɹ ɜɪɨɠɚɸ ɧɚɫɿɧɧɹ ɣ ɜɿɞɩɨɜɿɞɧɨʀ ɦɚɫɢ ɫɨɥɨɦɢ, ɩɨɪɿɜɧɹɧɨ ɡ ɚɡɨɬɨɦ, ɫɭɬɬєɜɨ 
ɦɟɧɲɿ – 23,7 ɬɚ 24,0 ɤɝ/ɝɚ. 

ɇɚ ɮɨɪɦɭɜɚɧɧɹ ɭɪɨɠɚɸ ɨɞɢɧɢɰɿ ɬɨɜɚɪɧɨʀ ɿ ɜɿɞɩɨɜɿɞɧɨʀ ɦɚɫɢ ɧɟɬɨɜɚɪɧɨʀ ɩɪɨɞɭɤɰɿʀ ɫɨɹ 
ɡɚɫɜɨɸє ɟɥɟɦɟɧɬɢ ɠɢɜɥɟɧɧɹ ɭ ɬɚɤɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ N : P2O5 : K2O = 1 : 0,4 : 0,4. ɉɚɪɚɦɟɬɪɢ 
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ɜɿɞɧɨɫɧɨɝɨ ɜɢɧɟɫɟɧɧɹ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɪɿɡɧɢɦɢ ɱɚɫɬɢɧɚɦɢ ɭɪɨɠɚɸ ɫɨʀ ɦɚɸɬɶ 
ɧɟɨɞɧɚɤɨɜɭ ɫɬɚɛɿɥɶɧɿɫɬɶ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɤɨɟɮɿɰɿєɧɬɨɦ ɫɬɚɛɿɥɶɧɨɫɬɿ (Ɍɚɛɥ. 6).  

 
Тɚɛлиця 6 
Кɨɟɮɿɰɿєɧɬ ɫɬɚɛɿɥьɧɨɫɬɿ ɜɿɞɧɨɫɧɨɝɨ ɜɢɧɟɫɟɧɧɹ 
ɡ ґɪɭɧɬɭ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɫɨєɸ 
 

ȿɥɟɦɟɧɬ 
ɠɢɜɥɟɧɧɹ 

Ʉɨɟɮɿɰɿєɧɬ ɫɬɚɛɿɥɶɧɨɫɬɿ ɜɿɞɧɨɫɧɨɝɨ 
ɜɢɧɟɫɟɧɧɹ (Ʉɫɬɚɛ) 

ɡ ɧɚɫɿɧɧɹɦ ɡ ɫɨɥɨɦɨɸ 
ɡ ɧɚɫɿɧɧɹɦ ɬɚ 

ɫɨɥɨɦɨɸ 

Ⱥɡɨɬ 8,5 3,4 7,6 

Ɏɨɫɮɨɪ 2,5 7,7 3,8 

Ʉɚɥɿɣ 7,5 9,7 8,0 

 
ɐɟ ɩɨɹɫɧɸєɬɶɫɹ, ɨɱɟɜɢɞɧɨ, ɡɚɤɨɧɚɦɢ ɝɟɧɟɬɢɱɧɨʀ ɫɩɚɞɤɨɜɨɫɬɿ ɪɨɫɥɢɧ. Ɍɚɤ, 

ɧɚɣɫɬɚɛɿɥɶɧɿɲɢɦ є ɜɦɿɫɬ ɚɡɨɬɭ ɜ ɧɚɫɿɧɧɿ, ɚ ɤɚɥɿɸ ɣ ɮɨɫɮɨɪɭ – ɜ ɫɨɥɨɦɿ.  
 
4. ȼɢɫɧɨɜɤɢ 
 
1. ȼɦɿɫɬ ɨɫɧɨɜɧɢɯ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɜ ɭɪɨɠɚʀ ɫɨʀ ɿɫɬɨɬɧɨ ɡɚɥɟɠɢɬɶ ɜɿɞ ɞɨɡ ɿ 

ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɞɨɛɪɢɜ ɭ ɩɨɥɶɨɜɿɣ ɫɿɜɨɡɦɿɧɿ. Ɉɫɨɛɥɢɜɨ ɰɟ ɫɬɨɫɭєɬɶɫɹ ɚɡɨɬɭ ɿ ɦɟɧɲɨɸ ɦɿɪɨɸ 
– ɤɚɥɿɸ. 

2. ɍ ɝɨɫɩɨɞɚɪɫɶɤɨɦɭ ɜɢɥɭɱɟɧɧɿ ɟɥɟɦɟɧɬɿɜ ɠɢɜɥɟɧɧɹ ɡ ɭɪɨɠɚєɦ ɡɟɪɧɚ ɫɨʀ ɧɚɣɛɿɥɶɲɭ 
ɱɚɫɬɤɭ ɫɬɚɧɨɜɢɬɶ ɚɡɨɬ (90-180 ɤɝ/ɝɚ), ɩɨɬɿɦ – Ɋ2Ɉ5  (36-81) ɿ Ʉ2Ɉ – (40-80 ɤɝ/ɝɚ) ɡɚɥɟɠɧɨ ɜɿɞ 
ɧɚɫɢɱɟɧɨɫɬɿ ɞɨɛɪɢɜɚɦɢ ɫɿɜɨɡɦɿɧɢ. 

3. ɇɚ ɮɨɪɦɭɜɚɧɧɹ 1 ɬ ɡɟɪɧɚ ɬɚ ɜɿɞɩɨɜɿɞɧɨʀ ɦɚɫɢ ɫɨɥɨɦɢ ɡɚɥɟɠɧɨ ɜɿɞ ɞɨɡ ɿ 
ɫɩɿɜɜɿɞɧɨɲɟɧɶ ɞɨɛɪɢɜ ɭ ɫɿɜɨɡɦɿɧɿ ɧɚ ɱɨɪɧɨɡɟɦɿ ɨɩɿɞɡɨɥɟɧɨɦɭ ɉɪɚɜɨɛɟɪɟɠɧɨɝɨ Ʌɿɫɨɫɬɟɩɭ 
ɫɨɹ ɡɚɫɜɨɸє 52,0-59,4 ɤɝ ɚɡɨɬɭ, 20,6-26,9 ɤɝ Ɋ2Ɉ5 ɿ 23,4-26,4 ɤɝ Ʉ2Ɉ, ɚɛɨ ɜ ɫɟɪɟɞɧɶɨɦɭ 
ɜɿɞɩɨɜɿɞɧɨ 56,4; 23,7 ɿ 24,0 ɤɝ. 

4. Ɂ ɫɨɥɨɦɨɸ ɫɨʀ ɭ ʉɪɭɧɬ ɩɨɜɟɪɬɚєɬɶɫɹ 6-8 % ɚɡɨɬɭ, 47-54 – ɮɨɫɮɨɪɭ ɿ 51-52 % 
ɤɚɥɿɸ ɜɿɞ ɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɧɟɫɟɧɧɹ, ɳɨ ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɢɫɬɟɦɢ ɭɞɨɛɪɟɧɧɹ. 

5. ɇɚ ɮɨɪɦɭɜɚɧɧɹ ɨɞɢɧɢɰɿ ɜɪɨɠɚɸ ɧɚɫɿɧɧɹ ɬɚ ɜɿɞɩɨɜɿɞɧɨʀ ɦɚɫɢ ɫɨɥɨɦɢ ɫɨɹ ɡɚɫɜɨɸє 
N, P2O5 ɿ K2O ɭ ɬɚɤɨɦɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ ɦɚɫ: 1 : 0,4 : 0,4. 

 

Сɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɢɯ ɞɠɟɪɟɥ 
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The effect of prolonged use of different doses and ratios of mineral fertilizers in 4-field crop rotation on the content of 
essential nutrients in soybean plants investigated. The work was carried out in a stationary field experiment on 
chernozem podzolized heavy-loam in the Right-bank Forest Steppe of Ukraine. The article presents the average yield 
data of soybean and the composition of plant products according to the determinations during 2016-2018, at the time of 
the second crop rotation. The experiment scheme includes 11 variants of combinations and separate application of 
mineral fertilizers and, including, the control variant without fertilizer. In the experiment, where the average dose of crop 
rotation nutrition per hectare is N110P60K80, full (100 %) compensation of essential crop nutrients removal by fertilizers is 
planned. Comparison of the mass of nutrients introduced into the soil with mineral fertilizers with the content of the 
elements in seeds and straw of soybean determined the close direct correlation according to the following indicators: 
nitrogen (R

2
=0,82-0,92); phosphorus (R

2
 =0,69-0,80); potassium (R

2
 =0,63-0,68). Application of N110P60K80 on 1 ha of 

crop rotation area, compared to areas without fertilizers, increases nitrogen absorbing with the soybean yield by 102%, 
phosphorus by 86 % and potassium by 100%. It shown that soybean absorbs 52.0-59.4 kg of nitrogen, 20.6-26.9 kg of 
Ɋ2Ɉ5, and 23.4-26.4 kg of Ʉ2Ɉ by forming 1 ton of seeds and an appropriate amount of straw, depending on the doses 
and fertilizer ratios in the rotation. With soybean straw, 6-8% of nitrogen return to the soil, 47-54% of phosphorus and 
51-52% of potassium from the entire mass of the elements, removed by the harvest (economic removal), depending on 
the fertilizer system. 
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