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5. ɼʨ ʅʠʢʦʣʘ ʈ. ɹʦʢʘʥ, ʚʘʥʨʝʜʥʠ ʧʨʦʬʝʩʦʨ, ʯʣʘʥ  

ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʂʨʘʛʫʿʝʚʮʫ, ɸʛʨʦʥʦʤʩʢʠ ʬʘʢʫʣʪʝʪ ʫ ʏʘʯʢʫ 

 

_________________________________________________  

 

 

 

ɼʘʪʫʤ ʦʜʙʨʘʥʝ: __________________________________ 



ʀʟʿʘʚʘ ʟʘʭʚʘʣʥʦʩʪʠ 

 

ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʧʨʝʜ ʚʘʤʘ ʧʨʝʜʩʪʘʚˀʘ ʦʨʠʛʠʥʘʣʘʥ ʥʘʫʯʥʠ 

ʜʦʧʨʠʥʦʩ ʧʦʟʥʘʚʘˁʫ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʥʘʯʠʥʘ ʛʘʿʝˁʘ (ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ) ʥʘ ʤʦʨʬʦʣʦʰʢʝ, ʧʨʦʜʫʢʪʠʚʥʝ ʠ ʦʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ ʿʘʨʦʛ 

ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ, ʢʘʦ ʠ ʨʘʟʫʤʝʚʘˁʫ ʢʦʨʝʣʘʮʠʦʥʠʭ ʦʜʥʦʩʘ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʠ 

ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʥʦʩʘ. ɿʘ ʩʚʘʢʠ ʩʝʛʤʝʥʪ ʨʝʘʣʠʟʘʮʠʿʝ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʧʠʩʘˁʘ 

ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʟʘʩʣʫʞʘʥ ʿʝ ʚʝʣʠʢʠ ʙʨʦʿ ʧʦʰʪʦʚʘʥʠʭ ʠ ʤʝʥʠ ʜʨʘʛʠʭ ʦʩʦʙʘ, 

ʢʦʿʠʤʘ ʦʚʦʤ ʧʨʠʣʠʢʦʤ ʫʧʫ˂ʫʿʝʤ ʚʝʣʠʢʫ ʟʘʭʚʘʣʥʦʩʪ. 

ʇʦʩʝʙʥʫ ʟʘʭʚʘʣʥʦʩʪ ʠʟʨʘʞʘʚʘʤ ʧʦʰʪʦʚʘʥʦʤ ʤʝʥʪʦʨʫ ʜʦʢʪʦʨʩʢʝ 

ʜʠʩʝʨʪʘʮʠʿʝ ʜʨ ɸʣʝʢʩʘʥʜʨʫ ʇʘʫʥʦʚʠ˂ʫ, ʨʝʜʦʚʥʦʤ ʧʨʦʬʝʩʦʨʫ ɸʛʨʦʥʦʤʩʢʦʛ 

ʬʢʫʣʪʝʪʘ ʫ ʏʘʯʢʫ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʥʘ ʚʦʹʝˁʫ, ʫʩʤʝʨʘʚʘˁʫ ʠ 

ʥʝʩʝʙʠʯʥʦʿ ʧʦʤʦ˂ʠ ʦʜ ʩʘʤʦʛ ʧʦʯʝʪʢʘ ʟʘʩʥʠʚʘˁʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʘ ʜʦ ʟʘʚʨʰʝʥʝ 

ʚʝʨʟʠʿʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ.  

ɺʝʣʠʢʫ ʟʘʭʚʘʣʥʦʩʪ ʠʟʨʘʞʘʚʘʤ ʜʨ ʄʠʣʦʤʠʨʢʠ ʄʘʜʠ˂, ʨʝʜʦʚʥʦʤ ʧʨʦʬʝʩʦʨʫ 

ɸʛʨʦʥʦʤʩʢʦʛ ʬʢʫʣʪʝʪʘ ʫ ʏʘʯʢʫ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ ʠ ʜʨ ɼʝʩʠʤʠʨʫ 

ʂʥʝʞʝʚʠ˂ʫ, ʨʝʜʦʚʥʦʤ ʧʨʦʬʝʩʦʨʫ ʇʦˀʦʧʨʠʚʨʝʜʥʦʛ ʬʘʢʫʣʪʝʪʘ ʫ ʃʝʰʢʫ 

ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʇʨʠʰʪʠʥʠ, ʥʘ ʢʦʨʠʩʥʠʤ ʩʘʚʝʪʠʤʘ ʠ ʩʫʛʝʩʪʠʿʘʤʘ ʪʦʢʦʤ ʠʟʨʘʜʝ 

ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. ʊʘʢʦʹʝ, ʟʘʭʚʘʣʥʦʩʪ ʫʧʫ˂ʫʿʝʤ ʠ ʜʨ ɺʣʘʜʝʪʠ ʉʪʝʚʦʚʠ˂ʫ, 

ʨʝʜʦʚʥʦʤ ʧʨʦʬʝʩʦʨʫ ɸʛʨʦʥʦʤʩʢʦʛ ʬʢʫʣʪʝʪʘ ʫ ʏʘʯʢʫ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ, 

ʜʨ ɲʠˀʘʥʠ ɹʦʰʢʦʚʠ˂ ʈʘʢʦʯʝʚʠ˂, ʨʝʜʦʚʥʦʤ ʧʨʦʬʝʩʦʨʫ ɸʛʨʦʥʦʤʩʢʦʛ ʬʢʫʣʪʝʪʘ ʫ 

ʏʘʯʢʫ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ ʠ ʜʨ ʅʠʢʦʣʠ ɹʦʢʘʥʫ, ʚʘʥʨʝʜʥʦʤ ʧʨʦʬʝʩʦʨʫ 

ɸʛʨʦʥʦʤʩʢʦʛ ʬʢʫʣʪʝʪʘ ʫ ʏʘʯʢʫ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ ʢʦʿʠ ʩʫ ʩʘʚʝʪʠʤʘ 

ʜʦʧʨʠʥʝʣʠ ʢʚʘʣʠʪʝʪʫ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ɺʝʣʠʢʫ ʟʘʭʚʘʣʥʦʩʪ ʠʟʨʘʞʘʚʘʤ ʜʨ ʄʠʣʫʥʫ ʇʝʪʨʦʚʠ˂ʠ, ʚʘʥʨʝʜʥʦʤ 

ʧʨʦʬʝʩʦʨʫ ɸʛʨʦʥʦʤʩʢʦʛ ʬʢʫʣʪʝʪʘ ʫ ʏʘʯʢʫ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ ʠ            

ʤʨ ɼʨʘʛʘʥʫ ɫʫʨʦʚʠ˂ʫ, ʘʩʠʩʪʝʥʪʫ ɸʛʨʦʥʦʤʩʢʦʛ ʬʘʢʫʣʪʝʪʘ ʫ ʏʘʯʢʫ, ʥʘ ʧʦʤʦ˂ʠ 

ʦʢʦ ʦʙʨʘʜʝ ʩʪʘʪʠʩʪʠʯʢʠʭ ʧʦʜʘʪʘʢʘ.  

ʀʩʢʨʝʥʦ ʩʝ ʟʘʭʚʘˀʫʿʝʤ ʜʨ ɺʣʘʜʘʥʫ ɫʫʣʘʢʦʚʠ˂ʫ, ʩʪʨʫʢʦʚʥʦʤ ʧʨʦʬʝʩʦʨʫ 

ɺʠʩʦʢʝ ʪʝʭʥʠʯʢʝ ʰʢʦʣʝ ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʘ ʫ ʇʦʞʘʨʝʚʮʫ, ʥʘ ʫʢʘʟʘʥʦʤ ʧʦʚʝʨʝˁʫ 

ʠ ʧʦʜʨʰʮʠ ʪʦʢʦʤ ʠʟʨʘʜʝ ʦʚʦʛ ʨʘʜʘ, ʢʘʦ ʠ ʩʚʠʤ ʢʦʣʝʛʠʥʠʮʘʤʘ ʠ ʢʦʣʝʛʘʤʘ ʢʦʿʠ ʩʫ 

ʤʠ ʧʦʤʘʛʘʣʠ ʫ ʨʘʜʫ. 



ɿʘʭʚʘʣʥʦʩʪ ʫʧʫ˂ʫʿʝʤ ʢʦʣʝʢʪʠʚʫ ʇʦˀʦʧʨʠʚʨʝʜʥʝ ʰʢʦʣʝ ʩʘ ʜʦʤʦʤ ʫʯʝʥʠʢʘ 

Ăʉʦˁʘ ʄʘʨʠʥʢʦʚʠ˂ñ ʫ ʇʦʞʘʨʝʚʮʫ ʥʘ ʦʙʝʟʙʝʹʝʥʠʤ ʫʩʣʦʚʠʤʘ ʟʘ ʠʟʚʦʹʝˁʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʧʨʦʫʯʘʚʘˁʘ.  

ʇʦʩʝʙʥʫ ʟʘʭʚʘʣʥʦʩʪ ʠʟʨʘʞʘʚʘʤ ʜʨ ɿʦʨʘʥʫ ʇʘʚʣʦʚʠ˂ʫ ʠ ʢʦʣʠʢʪʠʚʫ ɿʘʚʦʜʘ 

ʟʘ ʿʘʚʥʦ ʟʜʨʘʚˀʝ ʇʦʞʘʨʝʚʘʮ ʥʘ ʧʦʤʦ˂ʠ ʦʢʦ ʠʟʚʦʹʝˁʘ ʭʝʤʠʿʩʢʠʭ ʘʥʘʣʠʟʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʧʦʜʘʪʘʢʘ. 

ʆʛʨʦʤʥʫ ʟʘʭʚʘʣʥʦʩʪ ʫʧʫ˂ʫʿʝʤ ʩʚʦʿʠʤ ʧʨʠʿʘʪʝˀʠʤʘ, ʥʘ ʥʝʩʝʙʠʯʥʿ  ʧʦʤʦ˂ʠ ʫ 

ʠʟʚʦʹʝˁʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʧʨʦʫʯʘʚʘˁʘ. 

ʅʝʠʟʤʝʨʥʫ ʟʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʩʚʦʿʠʤ ʨʦʜʠʪʝˀʠʤʘ, ʜʝʜʠ ʠ ʙʨʘʪʫ, ʢʦʿʠ ʩʫ 

ʤʠ ʪʦʢʦʤ ʞʠʚʦʪʘ ʧʨʫʞʘʣʠ ʩʘʤʦ ʙʝʟʛʨʘʥʠʯʥʫ ˀʫʙʘʚ, ʧʦʜʨʰʢʫ ʠ ʥʘʫʯʠʣʠ ʤʝ 

ʧʦʰʪʦʚʘˁʫ ʧʨʘʚʠʭ ʠ ʠʩʢʨʝʥʠʭ ʞʠʚʦʪʥʠʭ ʚʨʝʜʥʦʩʪʠ.  

ʅʘ ʢʨʘʿʫ, ʥʘʿʚʝ˂ʫ ʟʘʭʚʘʣʥʦʩʪ ʫʧʫ˂ʫʿʝʤ ʩʚʦʿʦʿ ʧʦʨʦʜʠʮʠ, ʩʫʧʨʫʛʫ ʇʝʧʠ ʠ 

˂ʝʨʢʘʤʘ ʄʘʨʠʿʠ ʠ ʂʨʠʩʪʠʥʠ, ʥʘ ʩʪʨʧˀʝˁʫ, ʧʦʜʨʰʮʠ ʠ ʥʝʩʝʙʠʯʥʦʿ ˀʫʙʘʚʠ ʢʦʿʫ ʩʫ 

ʤʠ ʧʨʫʞʘʣʠ ʪʦʢʦʤ ʠʟʨʘʜʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʠ ʙʦʜʨʠʣʠ ʤʝ ʜʘ ʫ ʪʦʤʝ 

ʠʩʪʨʘʿʝʤ ʜʦ ʢʨʘʿʘ.  

ɸʫʪʦʨ  

  



ʋʊʀʎɸɱ ʈɸɿʃʀʏʀʊʀʍ ʅɸʏʀʅɸ ɻɸɱɽɳɸ ɱɸʈʆɻ ɱɽʏʄɸ  

ʅɸ ʄʆʈʌʆʃʆʐʂɽ ʆʉʆɹʀʅɽ, ʈʆɼʅʀ ʇʆʊɽʅʎʀɱɸʃ ʀ 

ʂɺɸʃʀʊɽʊ ɿʈʅɸ  

 

ʈʝʟʠʤʝ 
 

 

ʇʨʝʜʤʝʪ ʠʩʪʨʘʞʠʚʘˁʘ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʿʝ ʧʨʦʫʯʘʚʘˁʝ ʫʪʠʮʘʿʘ 

ʨʘʟʣʠʯʠʪʠʭ ʥʘʯʠʥʘ ʛʘʿʝˁʘ ʿʘʨʦʛ ʿʝʯʤʘ ʥʘ ʤʦʨʬʦʣʦʰʢʝ, ʧʨʦʜʫʢʪʠʚʥʝ ʠ ʦʩʦʙʠʥʝ 

ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ. ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʫʪʚʨʹʝʥ ʿʝ ʥʘʿʧʦʚʦˀʥʠʿʠ ʥʘʯʠʥ 

ʛʘʿʝˁʘ ʟʘ ʯʝʪʠʨʠ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʫ ʘʛʨʦʝʢʦʣʦʰʢʠʤ 

ʫʩʣʦʚʠʤʘ ʇʦʞʘʨʝʚʮʘ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʢʦʣʠʯʠʥʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ).  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʧʨʦʫʯʘʚʘˁʘ ʩʫ ʦʙʘʚˀʝʥʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ, ʦʜ 

2012. ʜʦ 2014. ʛʦʜʠʥʝ, ʥʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ ʇʦˀʦʧʨʠʚʨʝʜʥʝ ʰʢʦʣʝ ʩʘ ʜʦʤʦʤ 

ʫʯʝʥʠʢʘ Ăʉʦˁʘ ʄʘʨʠʥʢʦʚʠ˂ñ ʇʦʞʘʨʝʚʘʮ ʫ ʇʦʞʘʨʝʚʮʫ. ʆʛʣʝʜʦʤ ʿʝ ʦʙʫʭʚʘ˂ʝʥʦ 

ʯʝʪʠʨʠ ʩʦʨʪʝ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ: ʅʦʚʦʩʘʜʩʢʠ 448, ʅʦʚʦʩʘʜʩʢʠ 456, ɼʫʥʘʚʘʮ ʠ 

ɱʘʜʨʘʥ. ʋ ʦʛʣʝʜʫ ʩʫ ʧʨʠʤʝˁʝʥʝ ʪʨʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (350, 450 ʠ 550 ʢʣʠʿʘʚʠʭ 

ʟʨʥʘ  m
2
) ʠ ʯʝʪʠʨʠ ʜʦʟʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ (45, 45+30, 45+60 ʠ 45+90 kg hʘ

1
 ʯʠʩʪʦʛ 

ʘʟʦʪʘ).  

ʊʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʠʩʧʠʪʠʚʘˁʘ ʧʨʘ˂ʝʥʦ ʿʝ ʫʢʫʧʥʦ 17 ʧʘʨʘʤʝʪʘʨʘ, 

ʢʦʿʠ ʩʫ ʛʨʫʧʠʩʘʥʠ ʫ 3 ʮʝʣʠʥʝ, ʠ ʪʦ: ʤʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ (ʚʠʩʠʥʘ ʙʠˀʘʢʘ, ʦʧʰʪʝ 

ʙʦʢʦʨʝˁʝ, ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʠ ʙʨʦʿ ʙʠˀʘʢʘ m
ï2

), ʢʦʤʧʦʥʝʥʪʝ 

ʧʨʠʥʦʩʘ ʠ ʧʨʠʥʦʩ ʟʨʥʘ (ʙʨʦʿ ʢʣʘʩʦʚʘ m
ï2
, ʜʫʞʠʥʘ ʢʣʘʩʘ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʘ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʘ 1000 ʟʨʥʘ, ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʠ ʧʨʠʥʦʩ ʟʨʥʘ) ʠ ʦʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ 

ʟʨʥʘ (ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ, ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm, ʩʘʜʨʞʘ ʿʟʨʥʘ ʜʝʙˀʠʥʝ 

ʦʜ 2,2 ʜʦ 2,5 mm, ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ, ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ). 

ʇʨʦʫʯʘʚʘˁʝʤ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʦʛ ʥʘʯʠʥʘ ʛʘʿʝˁʘ ʥʘ ʤʦʨʬʦʣʦʰʢʝ, 

ʧʨʦʜʫʢʪʠʚʥʝ ʠ ʦʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʿʘʨʦʛ ʿʝʯʤʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ, 

ʫʩʪʘʥʦʚˀʝʥ ʿʝ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʚʠʩʠʥʝ 

ʙʠˀʘʢʘ, ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ 

ʧʦʚʨʰʠʥʝ, ʧʨʠʥʦʩʘ ʟʨʥʘ, ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʠ ʩʘʜʨʞʘʿʘ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʇʦʚʝ˂ʘʥʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʠʤʘʣʘ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʦʧʰʝ 

ʙʦʢʦʨʝˁʝ, ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ, ʜʫʞʠʥʫ ʢʣʘʩʘ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, 



ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ, ʤʘʩʫ 1000 ʟʨʥʘ, ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ, 

ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm ʠ ʥʝʟʥʘʪʥʦ ʩʤʘˁʝˁʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ. 

ʇʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 135 kg ha
1
 ʿʝ ʜʦʧʨʠʥʝʣʦ ʟʥʘʯʘʿʥʦʤ 

ʧʦʚʝ˂ʘˁʫ ʚʠʩʠʥʝ ʙʠˀʘʢʘ, ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ, ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ, ʜʫʞʠʥʝ ʢʣʘʩʘ, ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 

2,5 mm ʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʅʘ ʪʨʝʪʤʘʥʫ ʩʘ 105 kg ha
ï1

 ʘʟʦʪʘ ʩʫ 

ʫʩʪʘʥʦʚˀʝʥʝ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʩʣʝʜʝ˂ʠʭ ʦʩʦʙʠʥʘ: ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʧʨʠʥʦʩʘ 

ʟʨʥʘ, ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ, ʤʘʩʝ 1000 ʟʨʥʘ, ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʠ ʩʘʜʨʞʘʿʘ ʟʨʥʘ 

ʜʝʙˀʠʥʝ Ó2,5 mm. 

ʉʦʨʪʘ ʩʪʘʥʜʘʨʜ ʅʦʚʦʩʘʜʩʢʠ 448, ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ, 

ʦʜʣʠʢʫʿʝ ʩʝ ʥʘʿʚʝ˂ʠʤ ʧʨʠʥʦʩʦʤ (5319,6 kg ha
ï1

), ʤʘˁʠʤ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

ʠ ʤʘˁʠʤ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm. ʆʚʦ ʿʝ ʩʦʨʪʘ ʩʘ ʥʘʿʤʘˁʦʤ ʚʠʩʠʥʦʤ 

ʙʠˀʘʢʘ, ʥʘʿʤʘˁʠʤ ʦʧʰʪʠʤ ʠ ʧʨʦʜʫʢʪʠʚʥʠʤ ʙʦʢʦʨʝˁʝʤ, ʘ ʥʘʿʚʝ˂ʦʤ ʜʫʞʠʥʦʤ 

ʢʣʘʩʘ, ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ɿʘʭʚʘˀʫʿʫ˂ʠ ʦʚʦʤʝ, ʩʦʨʪʘ ʿʝ 

ʦʩʪʚʘʨʠʣʘ, ʥʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ, ʘ ʥʘʿʤʘˁʫ ʤʘʩʫ 1000 ʟʨʥʘ.  

ʇʨʦʩʝʯʘʥ ʪʨʦʛʦʜʠʰˁʠ ʧʨʠʥʦʩ ʟʨʥʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 (5296,9 kg ha
ï1

) 

ʙʠʦ ʿʝ ʥʠʞʠ ʩʘʤʦ ʦʜ ʥʘʿʨʦʜʥʠʿʝ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448. ʆʚʘ ʩʦʨʪʘ ʩʝ ʦʜʣʠʢʫʿʝ 

ʚʠʩʠʥʦʤ ʩʪʘʙʣʘ ʦʜ 79,4 cm, ʥʘʿʚʝ˂ʠʤ ʦʧʰʪʠʤ ʠ ʧʨʦʜʫʢʪʠʚʥʠʤ ʙʦʢʦʨʝˁʝʤ, ʚʝ˂ʦʤ 

ʜʫʞʠʥʦʤ ʢʣʘʩʘ, ʘʣʠ ʥʘʿʤʘˁʠʤ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ɿʘʭʚʘˀʫʿʫ˂ʠ ʦʚʦʤʝ, ʩʦʨʪʘ ʿʝ 

ʠʩʧʦˀʠʣʘ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʥʘʿʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ ʠ 

ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ, ʥʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ, ʥʘʿʚʝ˂ʝ ʫʯʝʰ˂ʝ ʟʨʥʘ ʜʝʙˀʠʥʝ 

Ó2,5 mm, ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm, ʘʣʠ ʠ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. 

ʉʦʨʪʫ ɼʫʥʘʚʘʮ ʦʜʣʠʢʫʿʫ ʥʝʰʪʦ ʥʠʞʠ ʧʨʠʥʦʩ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 

448 ʠ ʅʦʚʦʩʘʜʩʢʠ 456 (5252 kg ha
ï1
), ʘ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɱʘʜʨʘʥ. 

ʂʘʨʘʢʪʝʨʠʰʝ ʿʝ ʠ ʥʘʿʤʘˁʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʩʘ ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʥʘʿʤʘˁʘ 

ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ, ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm, ʥʘʿʚʝ˂ʠ ʫʜʝʦ 

ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʠ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. 

ʇʨʦʩʝʯʘʥ ʪʨʦʛʦʜʠʰˁʠ ʧʨʠʥʦʩ ʩʦʨʪʝ ɱʘʜʨʘʥ ʙʠʦ ʿʝ ʥʘʿʥʠʞʠ ʠ ʠʟʥʦʩʠʦ ʿʝ 

5237,3 kg ha
1
. ʉʨʘʟʤʝʨʥʦ ʩʚʦʿʦʿ ʚʠʩʠʥʠ ʙʠˀʘʢʘ, ʢʦʿʘ ʿʝ ʙʠʣʘ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ, ʦʩʪʚʘʨʠʣʘ ʿʝ ʩʦʣʠʜʘʥ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʠ 

ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ ʧʨʠʥʦʩʝ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
ï2 
ʠ ʥʠʞʠʤ 



ʜʦʟʘʤʘ ʘʟʦʪʘ (45 kg ha
ï1
). ʉʦʨʪʫ ʢʘʨʘʢʪʝʨʠʰʝ ʚʝ˂ʘ ʤʘʩʘ 1000 ʟʨʥʘ, ʚʠʩʦʢ ʩʘʜʨʞʘʿ 

ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm, ʘʣʠ ʠ ʚʠʩʦʢ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ.  

ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʦʛʣʝʜʘ ʫ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ ʇʦʞʘʨʝʚʮʘ, ʫʦʯʝʥʦ ʿʝ 

ʜʘ ʩʦʨʪʘʤʘ ʩʘ ʠʟʨʘʞʝʥʠʤ ʙʦʢʦʨʝˁʝʤ ʠ ʠʟʨʘʞʝʥʦʤ ʘʢʫʤʫʣʘʮʠʿʦʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

(ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɱʘʜʨʘʥ) ʦʜʛʦʚʘʨʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 450ï500 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
ï2

 ʠ 

ʧʨʠʤʝʥʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʦʜ 50ï60 kg ha
ï1
. ʅʠʞʠʤ ʩʦʨʪʘʤʘ ʩʘ ʤʘˁʝ ʠʟʨʘʞʝʥʠʤ 

ʙʦʢʦʨʝˁʝʤ ʠ ʤʘˁʦʤ ʘʢʫʤʫʣʘʮʠʿʦʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɼʫʥʘʚʘʮ), 

ʦʜʛʦʚʘʨʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʜʦ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
ï2

 ʠ ʢʦʣʠʯʠʥʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʦʜ 70 

ʜʦ 80 kg ha
ï1

. 

ʂˀʫʯʥʝ ʨʝʯʠ: ɱʘʨʠ ʿʝʯʘʤ, ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ, ʧʨʠʥʦʩ, 

ʢʚʘʣʠʪʝʪ  
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INFLUENCE OF GROWING METHOD ON MORPHOLOGICAL 

CHARACTERISTICS, YIELD POTENTIAL AND GRAIN 

QUALITY OF SPRING BARLEY  

 

Summary 

 

The research topic of this doctoral dissertation focuses on the effect of growing 

method on the morphological characteristics, yield performance and grain quality traits 

of spring barley. Based on the experimental results, the most favorable growing method 

was determined for four cultivars of spring twoïrow barley tested under the 

agroenvironmental conditions of Poģarevac (seeding rate and nitrogen fertilizer rate). 

Experimental research was conducted during a three-year period, from 2012 to 

2014, at the trial field of the Sonja Marinkoviĺ Agricultural Boarding School in 

Poģarevac. The experiment included four cultivars of spring twoïrow barley: 

óNovosadski 448ô, óNovosadski 456ô, óDunavacô and óJadranô. Three seeding rates (350, 

450 and 550 viable seeds m
2
) and four rates of nitrogen fertilizer (45, 45 + 30, 45 + 60 

and 45 + 90 kg ha
1
) were used.  

During the three-year study period, a total of 17 parameters classified into 3 

groups were evaluated, i.e. morphological characteristics (plant height, general tillering, 

productive tillering coefficient, and number of plants m
2
), yield components and grain 

yield (number of spikes m
ï2

, spike length, number of kernels per spike, kernel weight 

per spike, 1000 kernel weight, harvest index, and grain yield) and grain quality traits 

(test weight, percentage of kernels a thickness Ó2.5 mm, percentage of kernels with a 

thickness of 2.2 to 2.5 mm, germination energy, total germination, and grain protein 

content). 

The evaluation of the effect of growing method on the morphological 

characteristics, yield performance and grain quality traits of spring barley over the 

three-year period indicated that increasing seeding rate had a positive effect on plant 

height, number of plants per unit area, number of spikes per unit area, grain yield, 

percentage of kernels with a thickness of 2.2 to 2.5 mm, and grain protein content. 

Increased seeding rate had a negative impact on general tillering, productive tillering 



coefficient, spike length, number of kernels per spike, kernel weight per spike, harvest 

index, 1000 kernel weight, test weight, and the percentage of kernels a thickness 

Ó2.5 mm, whereas germination energy slightly decreased.  

Increasing nitrogen rates to 135 kg ha
1
 contributed to significant increases in 

plant height, general tillering, productive tillering coefficient, spike length, number of 

kernels per spike, percentage of kernels with a thickness of 2.2 to 2.5 mm, and grain 

protein content. Treatment with 105 kg N ha
-1 

gave the highest values for kernel weight 

per spike, grain yield, harvest index, 1000 kernel weight, test weight, and percentage of 

kernels a thickness Ó2.5 mm. 

Compared to the other cultivars, the standard cultivar óNovosadski 448ô had the 

highest grain yield (5319.4 kg ha
1
), a lower content of grain protein, and a smaller 

percentage of kernels a thickness Ó2.5 mm. This cultivar featured the shortest plants, the 

lowest values for general and productive tillering, the longest spikes, the highest 

number of kernels per spike, and the greatest kernel weight per spike. Accordingly, the 

cultivar achieved the highest harvest index, and the lowest 1000 kernel weight.  

Averaged across three years, the grain yield of ôNovosadski 456ô (5296.9   

kg ha
1
) was lower only than that of the highest yielding cultivar ôNovosadski 448ô. 

óNovosadski 456ô was characterized by a stem height of 79.4 cm, the highest general 

and productive tillering, longer spikes, but the lowest number of kernels per spike. As 

the result, the cultivar exhibited the highest values for number of spikes per unit area, 

1000 kernel weight, test weight, harvest index, percentage of kernels a thickness 

Ó2.5 mm, and grain protein content, and the smallest percentage of 2.2 2.5 mm kernels.  

The grain yield of óDunavacô was somewhat lower than the yields of 

ôNovosadski 448ô and ôNovosadski 456ô (5252 kg ha
1
), but higher than that of óJadranô. 

óDunavacô was characterized by the shortest spikes with more kernels per spike, the 

lowest test weight, the smallest percentage of kernels a thickness Ó2.5 mm, the highest 

percentage of kernels with a thickness of 2.2 to 2.5 mm, and the lowest grain protein 

content.  

The average three-year yield of ôJadranô was the lowest i.e. 5237.3 kg ha
1
. In 

proportion to its average plant height, which was greater than those of the other tested 

cultivars, óJadranô produced a fairly good grain quality and satisfactory yields at the 

seeding rate of 450 viable seeds m
ï2

 and at the low nitrogen rates (45 kg ha
1
). The 



cultivar achieved high values for 1000 kernel weight, percentage of kernels a thickness 

Ó2.5 mm, and grain protein content. 

The results of the experiment conducted under the climatic conditions of 

Poģarevac indicated that the seeding rate of 450ï500 viable seeds m
2 

and the nitrogen 

fertilizer rate of 5060 kg ha
ï1

 were suitable for the cultivars exhibiting pronounced 

tillering and grain protein accumulation (óNovosadski 456ô and óJadranô). The seeding 

rate of 450 viable seeds m
2
 and the nitrogen rate of 7080 kg ha

ï1
 were favorable for 

the cultivars producing shorter plants, less pronounced tillering, and lower grain protein 

accumulation (óNovosadski 448ô and óDunavacô). 

Key words: Spring barley, cultivar, seeding rate, nitrogen fertilization, yield, 

quality 
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ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

1 

 

1. ʋɺʆɼ 

ɱʝʯʘʤ (Hordeum vulgare L.) ʿʝ ʚʝʦʤʘ ʟʥʘʯʘʿʥʘ ʞʠʪʘʨʠʮa ʢʦʿʘ ʧʦ ʟʘʩʝʿʘʥʠʤ 

ʧʦʚʨʰʠʥʘʤʘ ʫ ʩʚʝʪʫ ʟʘʫʟʠʤʘ ʯʝʪʚʨʪʦ ʤʝʩʪʦ ʠʟʘ ʧʰʝʥʠʮʝ, ʢʫʢʫʨʫʟʘ ʠ ʧʠʨʠʥʯʘ 

(Bengtsson, 1992; Langridge and Barr, 2003; Zecevic et al., 2011; Awika, 2016). 

ʇʦʚʨʰʠʥʝ ʧʦʜ ʿʝʯʤʦʤ ʫ ʩʚʝʪʫ ʫ 2014. ʛʦʜʠʥʝ ʩʫ ʠʟʥʦʩʠʣʝ 49,43 ʤʠʣʠʦʥʘ hʘ, ʩʘ 

ʫʢʫʧʥʦʤ ʛʦʜʠʰˁʦʤ ʧʨʦʠʟʚʦʜˁʦʤ ʦʜ 144,49 ʤʠʣʠʦʥʘ t ʠ ʧʨʦʩʝʯʥʠʤ ʧʨʠʥʦʩʦʤ ʦʜ 

2,92 t ha
1
 (FAOSTAT 2015). ʇʨʝʤʘ ʧʦʜʘʮʠʤʘ ʈʝʧʫʙʣʠʯʢʦʛ ʟʘʚʦʜʘ ʟʘ ʩʪʘʪʠʩʪʠʢʫ ʫ 

2015. ʛʦʜʠʥʠ ʫ ʈ. ʉʨʙʠʿʠ ʿʝʯʘʤ ʩʝ ʛʘʿʠʦ ʥʘ ʧʦʚʨʰʠʥʠ ʦʜ 95.984 hʘ ʩʘ ʫʢʫʧʥʦʤ 

ʛʦʜʠʰˁʦʤ ʧʨʦʠʟʚʦʜˁʦʤ ʦʜ 362.205 t ʠ ʧʨʦʩʝʯʥʠʤ ʧʨʠʥʦʩʦʤ ʦʜ 3,8 t ha
1
. 

ɿʥʘʯʘʿ ʿʝʯʤʘ ʿʝ ʠʟʫʟʝʪʥʦ ʚʝʣʠʢʠ ʟʘʭʚʘˀʫʿʫ˂ʠ ʤʥʦʛʦʩʪʨʫʢʦʿ ʧʨʠʤʝʥʠ. 

ʂʦʨʠʩʪʠ ʩʝ ʟʘ ʠʩʭʨʘʥʫ ˀʫʜʠ, ʜʦʤʘ˂ʠʭ ʞʠʚʦʪʠˁʘ ʠ ʢʘʦ ʩʠʨʦʚʠʥʘ ʫ ʠʥʜʫʩʪʨʠʿʠ 

ʧʠʚʘ ʠ ʘʣʢʦʭʦʣʘ. ʆʜ ʫʢʫʧʥʝ ʧʨʦʠʟʚʦʜˁʝ ʫ ʩʚʝʪʫ ʦʢʦ 55 60% ʿ ʝʯʤʘ ʩe ʢʦʨʠʩʪʠ ʟʘ 

ʠʩʭʨʘʥʫ ʩʪʦʢʝ, 30ï40% ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʩʣʘʜʘ, 2 3% ʟʘ ʠʩʭʨʘʥʫ ˀʫʜʠ ʠ ʦʢʦ 5% 

ʦʜʣʘʟʠ ʥʘ ʩʝʤʝʥʘʨʩʪʚʦ (Ullrich, 2011). ʉʭʦʜʥʦ ʪʦʤʝ, ʩʦʨʪʝ ʿʝʯʤʘ ʩʝ ʢʘʪʝʛʦʨʠʟʫʿʫ 

ʢʘʦ ʩʪʦʯʥʠ, ʧʠʚʩʢʠ ʠ ʢʦʥʟʫʤʥʠ (Prģulj and Momļiloviĺ, 2003). ʋ ʉʨʙʠʿʠ ʧʦʩʣʝʜˁʠʭ 

ʧʝʪ ʛʦʜʠʥʘ ʦʢʦ 50% ʧʨʦʠʟʚʦʜˁʝ ʩe ʢʦʨʠʩʪʠʣʦ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʩʪʦʯʥʝ ʭʨʘʥʝ, ʘ 50% 

ʫ ʧʠʚʘʨʩʢʦʿ ʠʥʜʫʩʪʨʠʿʠ (ʂʘʥʜʠ˂, 2015).  

ɿʥʘʯʘʿ ʿʝʯʤʘ ʩʝ ʦʛʣʝʜʘ ʠ ʫ ʤʦʛʫ˂ʥʦʩʪʠ ˁʝʛʦʚʦʛ ʛʘʿʝˁʘ ʫ ʚʨʣʦ ʨʘʟʣʠʯʠʪʠʤ 

ʘʛʨʦʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ. ɿʘʭʚʘˀʫʿʫ˂ʠ ʚʝʣʠʢʦʤ ʧʦʣʠʤʦʨʬʠʟʤʫ, ʦʜʥʦʩʥʦ 

ʧʦʩʪʦʿʘˁʫ ʦʟʠʤʠʭ ʠ ʿʘʨʠʭ ʬʦʨʤʠ, ʟʘʪʠʤ ʪʠʧʦʚʘ ʠ ʩʦʨʪʠ ʨʘʟʣʠʯʠʪʝ ʜʫʞʠʥʝ 

ʚʝʛʝʪʘʮʠʿʝ, ʿʝʯʘʤ ʠʤʘ ʥʘʿʰʠʨʠ ʘʨʝʘʣ ʛʘʿʝˁʘ ʦʜ ʩʚʠʭ ʞʠʪʘ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 

2011). ʉ ʦʙʟʠʨʦʤ ʜʘ ʧʦʩʝʜʫʿʝ ʙʦˀʫ ʘʜʘʧʪʘʙʠʣʥʦʩʪ ʫ ʦʜʥʦʩʫ ʥʘ ʢʫʢʫʨʫʟ, ʿʝʯʘʤ 

ʧʨʝʜʩʪʘʚˀʘ ʟʥʘʯʘʿʘʥ ʫʩʝʚ ʫ ʩʫʚʠʤ ʠ ʭʣʘʜʥʠʤ ʨʝʛʠʦʥʠʤʘ ʛʜʝ ʿʝ ʛʘʿʝˁʝ ʢʫʢʫʨʫʟʘ 

ʦʛʨʘʥʠʯʝʥʦ (Urlich, 2011). 

ʇʦʩʝʙʥʦ ʿʝ ʚʘʞʘʥ ʧʨʠʚʨʝʜʥʠ ʟʥʘʯʘʿ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʢʦʿʠ ʧʨʦʠʟʠʣʘʟʠ ʠʟ 

ʫʧʦʪʨʝʙʝ ˁʝʛʦʚʦʛ ʟʨʥʘ ʫ ʧʠʚʘʨʩʢʦʿ ʠʥʜʫʩʪʨʠʿʠ ʠ ʠʥʜʫʩʪʨʠʿʠ ʘʣʢʦʭʦʣʥʠʭ ʧʠ˂ʘ. 

ʇʠʚʘʨʩʪʚʦ ʧʨʝʜʩʪʘʚˀʘ ʚʝʦʤʘ ʚʘʞʥʫ ʧʨʦʬʠʪʘʙʠʣʥʫ ʠʥʜʫʩʪʨʠʿʩʢʫ ʧʨʦʠʟʚʦʜˁʫ, ʢʦʿʘ 

ʫ ʥʘʿʚʝ˂ʦʿ ʤʝʨʠ ʟʘʚʠʩʠ ʦʜ ʧʨʦʠʟʚʦʜˁʝ ʢʚʘʣʠʪʝʪʥʝ ʩʠʨʦʚʠʥʝ, ʦʜʥʦʩʥʦ ʟʘʚʠʩʠ ʦʜ 

ʢʚʘʣʠʪʝʪʘ ʧʨʦʠʟʚʝʜʝʥʦʛ ʟʨʥʘ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʭʤʝˀʘ ʠ ʚʦʜʝ ʢʘʦ ʦʩʥʦʚʥʠʭ ʩʠʨʦʚʠʥʘ 

ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʧʠʚʘ (ʇʘʫʥʦʚʠ˂, 2001). ʀʟ ʪʦʛ ʨʘʟʣʦʛʘ, ʧʠʚʘʨʩʢʘ ʠʥʜʫʩʪʨʠʿʘ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

2 

 

ʧʦʩʪʘʚˀʘ ʚʨʣʦ ʩʪʨʦʛʝ ʩʪʘʥʜʘʨʜʝ ʧʦ ʧʠʪʘˁʫ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʧʠʚʩʢʦʛ ʿʝʯʤʘ. ʇʨʝ 

ʩʚʝʛʘ, ʪʦ ʩʝ ʦʜʥʦʩʠ ʥʘ ʢʨʫʧʥʦ ʠ ʫʿʝʜʥʘʯʝʥʦ ʟʨʥʦ ʧʦ ʚʝʣʠʯʠʥʠ, ʚʠʩʦʢʝ ʢʣʠʿʘʚʦʩʪʠ ʠ 

ʩʘ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʦʜ 9,5 11,5% (Pettersson, 2006), ʤʘʢʩʠʤʘʣʥʦ 12,5% 

(ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011).  

ʋ ʧʠʚʘʨʩʪʚʫ ʩʝ ʢʦʨʠʩʪʝ ʩʘʤʦ ʩʧʝʮʠʿʘʣʥʝ ʩʦʨʪʝ ʿʝʯʤʘ, ʪʟʚ. ʧʠʚʩʢʠ ʿʝʯʘʤ 

(ʄʘʣʮʝʚ, 1967). Toth (2011) ʥʘʚʦʜʠ ʜʘ ʩʝ ʫ ʩʚʝʪʫ ʜʚʝ ʪʨ˂ʠʥʝ ʩʣʘʜʘ ʧʨʦʠʟʚʦʜʠ ʦʜ 

ʿʘʨʦʛ ʿʝʯʤʘ, ʘ ʦʩʪʘʪʘʢ ʦʜ ʦʟʠʤʦʛ. ʀʩʪʠ ʘʫʪʦʨ ʩʤʘʪʨʘ ʜʘ ʿʝ ʿʘʨʠ ʿʝʯʘʤ ʚʠʰʝ 

ʟʘʩʪʫʧˀʝʥ ʟʙʦʛ ʙʦˀʝʛ ʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ ʟʨʥʘ. ʄʝʹʫʪʠʤ, ʩʘ ʧʨʦʤʝʥʦʤ ʢʣʠʤʘʪʩʢʠʭ 

ʫʩʣʦʚʘ ʠ ʫ ʝʚʨʦʧʩʢʠʤ ʟʝʤˀʘʤʘ ʩʝ ʩʚʝ ʚʠʰʝ ʛʘʿʠ ʦʟʠʤʠ ʧʠʚʩʢʠ ʿʝʯʘʤ, ʟʙʦʛ ˁʝʛʦʚʝ 

ʙʦˀʝ ʦʪʧʦʨʥʦʩʪʠ ʥʘ ʩʫʰʫ ʠ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ (Mur§nyi et al., 2008). 

ʉʦʨʪʘ ʿʝ ʘʧʩʦʣʫʪʥʠ ʥʦʩʠʣʘʮ ʧʨʠʥʦʩʘ ʠ ʢʚʘʣʠʪʝʪʘ ʠ ʧʨʝʤʘ ʈʦʩʠ˂ʫ ʠ ɹʘʿʠ˂ʫ 

(1989) (ʮʠʪ. ʇʘʫʥʦʚʠ˂, 2001) ʤʦʞʝ ʫʪʠʮʘʪʠ ʧʨʝʢʦ 50% ʥʘ ʬʦʨʤʠʨʘˁʝ ʫʢʫʧʥʦʛ 

ʧʨʠʥʦʩʘ. ʄʝʹʫʪʠʤ, ʦʧʰʪʝ ʿʝ ʧʦʟʥʘʪʘ ʯʠˁʝʥʠʮʘ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʩʦʨʪʘ ʿʝʯʤʘ ʢʦʿʘ 

ʧʦʩʝʜʫʿʝ ʩʚʝ ʧʦʞʝˀʥʝ ʘʛʨʦʥʦʤʩʢʝ ʠ ʪʝʭʥʦʣʦʰʢʝ ʦʩʦʙʠʥʝ, ʘ ʧʦʩʝʙʥʦ ʩʦʨʪʘ ʢʦʿʘ ˂ʝ 

ʠʩʧʦˀʘʚʘʪʠ ʪʨʘʞʝʥʝ ʦʩʦʙʠʥʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʘʛʨʦʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ ʛʘʿʝˁʘ 

(ʇʨʞʫˀ ʠ ʩʘʨ., 2001). ʊʦ ʩʝ ʧʦʩʝʙʥʦ ʦʜʥʦʩʠ ʥʘ ʧʘʨʘʤʝʪʨʝ ʪʝʭʥʦʣʦʢhʦʛ ʢʚʘʣʠʪʝʪʘ 

ʢʦʿʠ ʩʫ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ ʫʩʣʦʚʘ ʧʨʦʠʟʚʦʜˁʝ (Prģilj et al., 1998ʘ, 1999ʘ). ʀʟ 

ʪʠʭ ʨʘʟʣʦʛʘ ʧʦʞʝˀʥʦ ʿʝ ʟʘ ʩʚʘʢʦ ʩʧʝʮʠʬʠʯʥʦ ʧʨʦʠʟʚʦʜʥʦ ʧʦʜʨʫʯʿ ʝ ʧʨʝʜʣʦʞʠʪʠ 

ʩʦʨʪʫ ʩʘ ʦʜʨʝʝ́ʥʠʤ ʦʩʦʙʠʥʘʤʘ ʢʦʿʘ ʝ˂ ʫ ʪʠʤ ʫʩʣʦʚʠʤʘ ʦʩʪʚʘʨʠʪʠ ʥʘʿʙʦˀʠ 

ʝʢʦʥʦʤʩʢʠ ʝʬʝʢʘʪ (ʇʨʞʫˀ ʠ ʩʘʨ., 2001; ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011) . 

ʇʦʨʝʜ ʦʜʘʙʠʨʘ ʛʝʥʦʪʠʧʘ, ʘʜʝʢʚʘʪʥʘ ʩʦʨʪʥʘ ʪʝʭʥʦʣʦʛʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʚʘʞʘʥ 

ʯʠʥʠʣʘʮ ʟʘ ʧʦʩʪʠʟʘˁʝ ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ ʜʦʙʨʦʛ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ. ʇʨʠ ʪʦʤʝ ʩʫ 

ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʦʧʪʠʤʘʣʘʥ ʨʦʢ ʩʝʪʚʝ, ʧʨʘʚʠʣʘʥ ʦʜʘʙʠʨ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʘʚʠʣʥʘ 

ʧʨʠʤʝʥʘ ʤʠʥʝʨʘʣʥʠʭ ʹʫʙʨʠʚʘ. 

ɻʫʩʪʠʥʘ ʩʝʪʚʝ ʢʘʦ ʠ ʤʝʹʫʨʝʜʥʠ ʨʘʟʤʘʢ ʠʤʘʿʫ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ 

ʠʩʢʦʨʠʰ˂ʘʚʘˁʝ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʘ ʦʜ ʩʪʨʘʥʝ ʙʠˀʘʢʘ. ʄʘʣʝʰʝʚʠ˂ ʠ ʉʪʘʨʯʝʚʠ˂ 

(1992) ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʟʘ ʧʠʚʩʢʠ ʿʝʯʘʤ ʚʝʦʤʘ ʚʘʞʥʦ ʜʘ ʩʝ ʦʜʨʝʜʠ ʦʧʪʠʤʘʣʥʘ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ. ʆʧʪʠʤʘʣʥʦʤ ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ ʩʝ ʦʤʦʛʫ˂ʘʚʘ ʨʘʚʥʦʤʝʨʥʦ ʠʩʢʦʨʠʰ˂ʘʚʘˁʝ 

ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ ʠʟ ʟʝʤˀʠʰʪʘ, ʢʘʦ ʠ ʩʤʘˁʠʚʘˁʝ ʢʦʥʢʫʨʝʥʮʠʿʝ ʠʟʤʝʹʫ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʙʠˀʘʢʘ ʯʠʤʝ ʩʝ ʩʤʘˁʫʿʝ ʨʠʟʠʢ ʧʨʦʠʟʚʦʜˁʝ (ɸ˂ʠʥ ʠ ʩʘʨ., 2014). 

ʈʝʜʘʢ, ʢʘʦ ʠ ʧʨʝʚʠʰʝ ʛʫʩʪ ʩʢʣʦʧ ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ ʟʨʥʘ. 

ʄʘʣʝʰʝʚʠ˂ ʠ ʉʪʘʨʯʝʚʠ˂ (1992) ʠ Paunoviĺ et al. (2007ʘ) (ʮʠʪ. ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ., 
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2014) ʢʦʥʩʪʘʪʫʿʫ ʜʘ ʩʝ ʢʦʜ ʿʝʯʤʘ ʫ ʨʝʪʢʦʤ ʩʢʣʦʧʫ ʟʘʧʘʞʘ ʧʨʦʜʫʞʝʥʦ ʙʦʢʦʨʝˁʝ. 

ʏʝʩʪʦ ʩʪʘʙʣʘ ʪʨʝ˂ʝʛ, ʯʝʪʚʨʪʦʛ ʠ ʜʘˀʠʭ ʨʝʜʦʚʘ ʠʤʘʿʫ ʢʨʘʪʢʝ ʢʣʘʩʦʚʝ ʩʘ ʜʝʩʝʪʘʢ 

ʩʠʪʥʠʭ ʠ ʥʝʜʦʚʦˀʥʦ ʥʘʣʠʚʝʥʠʭ ʟʨʥʘ (Paunoviĺ et al., 2007ʘ), ʰʪʦ ʜʦʧʨʠʥʦʩʠ 

ʩʤʘˁʠʚʘˁʫ ʭʦʤʦʛʝʥʦʩʪʠ ʟʨʥʘ. ʇʦʨʝʜ ʨʝʪʢʦʛ ʩʢʣʦʧʘ ʢʦʿʠ ʠʤʘ ʫʪʠʮʘʿ ʥʘ ʧʨʦʜʫʞʝʥʦ 

ʙʦʢʦʨʝˁʝ ʠ ʥʝʫʿʝʜʥʘʯʝʥʦ ʩʘʟʨʝʚʘˁʝ, ʧʦʩʝʙʘʥ ʨʠʟʠʢ ʧʨʝʜʩʪʘʚˀʘ ʧʨʝʛʫʩʪ ʩʢʣʦʧ 

ʢʦʿʠ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʧʨʠʥʦʩ ʟʨʥʘ, ʧʨʠʥʦʩ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ, ʤʘʩʫ 1000 ʟʨʥʘ ʠ 

ʧʦʚʝ˂ʘʚʘ ʧʨʠʩʫʩʪʚʦ ʧʨʝʚʘʣʝʥʪʥʠʭ ʙʦʣʝʩʪʠ (ʄʘʣʝʰʝʚʠ˂ ʠ ʉʪʘʨʯʝʚʠ˂, 1992). ʅʝ 

ʨʝʘʛʫʿʫ ʩʚʝ ʩʦʨʪʝ ʿʝʜʥʘʢʦ ʥʘ ʛʫʩʪʠʥʫ ʩʝʪʚʝ. Noworolnik (2010) ʩʤʘʪʨʘ ʜʘ ʚʝʣʠʢʠ 

ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʢʦʜ ʥʝʢʠʭ ʩʦʨʪʠ, ʧʦʜ ʚʝ˂ʦʤ ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ, 

ʠʟʘʟʠʚʘ ʩʤʘˁʝˁʝ ʧʨʠʥʦʩʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. Paunoviĺ ʝt ʘl. (2007ʙ) (ʮʠʪ. 

ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ., 2014) ʩʤʘʪʨʘʿʫ ʜʘ ʩʝ ʦʜʨʝʹʠʚʘˁʝʤ ʧʨʠʢʣʘʜʥʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʦʤʦʛʫ˂ʘʚʘ ʙʠˀʢʘʤʘ ʜʘ ʬʦʨʤʠʨʘʿʫ ʦʧʪʠʤʘʣʥʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʢʦʿʠ 

˂ʝ ʠʟʥʝʪʠ ʚʠʩʦʢ ʧʨʠʥʦʩ. 

ʅʘ ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʠʤʘ ʠ ʧʨʘʚʠʣʥʦ ʠʟʙʘʣʘʥʩʠʨʘʥʘ 

ʤʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ ʢʦʿʘ ʿʝ ʧʨʠʣʘʛʦʹʝʥʘ ʧʨʠʨʦʜʥʦʿ ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʠ 

ʧʦʪʨʝʙʘʤʘ ʿʝʯʤʘ (ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. 1998). ʋʪʠʮʘʿ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʥʘ ʦʩʦʙʠʥʝ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʧʦʪʠʯʝ ʢʘʢʦ ʦʜ ʢʦʣʠʯʠʥʝ ʧʦʿʝʜʠʥʠʭ ʭʨʘʥʠʚʘ ʪʘʢʦ ʠ ʦʜ ˁʠʭʦʚʦʛ 

ʦʜʥʦʩʘ, ʘ ʪʘʢʦʹʝ ʠ ʦʜ ʥʘʯʠʥʘ ˁʠʭʦʚʦʛ ʫʥʦʰʝˁʘ ʫ ʟʝʤˀʠʰʪʝ ʠ ʚʨʝʤʝʥʘ ˁʠʭʦʚʝ 

ʧʨʠʤʝʥʝ (ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ. 2000). ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʜʨʫʛʠʭ ʩʪʨʥʠʭ ʞʠʪʘ, ʿʝʯʘʤ ʠʤʘ 

ʚʝ˂ʝ ʟʘʭʪʝʚʝ ʧʦ ʧʠʪʘˁʫ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ, ʧʨʠ ʯʝʤʫ ʧʦʩʝʙʘʥ ʫʪʠʮʘʿ ʥʘ ʚʠʩʠʥʫ 

ʧʨʠʥʦʩʘ ʠ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʿʝʯʤʘ ʠʤʘ ʘʟʦʪ (ʂʥʝʞʝʚʠ˂, 2005). ɸʟʦʪ ʿʝ ʝʣʝʤʝʥʪ ʢʦʿʠ 

ʥʘʿʚʠʰʝ ʫʪʠʯʝ ʥʘ ʚʝʛʝʪʘʪʠʚʥʠ ʨʘʟʚʦʿ ʙʠˀʢʝ, ˁʝʥ ʬʦʪʦʩʠʥʪʝʪʠʯʢʠ ʢʘʧʘʮʠʪʝʪ ʠ 

ʧʨʠʥʦʩ (Evans, 1983; ʂʥʝʞʝʚʠ˂, 2014). ʆʥ ʿʝ ʩʘʩʪʘʚʥʠ ʜʝʦ ʤʥʦʛʠʭ ʚʘʞʥʠʭ 

˂ʝʣʠʿʩʢʠʭ ʿʝʜʠˁʝˁʘ, ʢʘʦ ʰʪʦ ʩʫ ʘʤʠʥʦʢʠʩʝʣʠʥʝ, ʧʨʦʪʝʠʥʠ (ʝʥʟʠʤʠ ʠ ʩʪʨʫʢʪʫʨʥʠ 

ʧʨʦʪʝʠʥʠ), ʥʫʢʣʝʠʥʩʢe ʢʠʩʝʣʠʥe (DNK ʠ RNK), ʘʜʝʥʦʟʠʥ ʪʨʠʬʦʩʬʘʪ (ATP), 

ʭʣʦʨʦʬʠʣ ʠ ʥʝʢʠ ʬʠʪʦʭʦʨʤʦʥʠ (ʘʫʢʩʠʥ ʠ ʮʠʪʦʢʠʥʠʥ) (SantiagoïAntonio et al., 

2014). ʉ ʦʙʟʠʨʦʤ ʜʘ ʙʠˀʢʝ ʿʝʯʤʘ ʫʩʚʘʿʘʿʫ ʘʟʦʪ ʩʢʦʨʦ ʜʦ ʩʘʤʦʛ ʟʘʚʨʰʝʪʢʘ 

ʚʝʛʝʪʘʮʠʿʝ, ˁʝʛʦʚʘ ʧʨʝʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʫ ʟʝʤˀʠʰʪʫ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʚʝʣʠʢʦʛ 

ʫʩʚʘʿʘˁʘ ʦʜ ʩʪʨʘʥʝ ʙʠˀʘʢʘ, ʘ ʩʘʤʠʤ ʪʠʤ ʠ ʜʦ ʧʦʚʝ˂ʘˁʘ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

(ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʀʘʢʦ ʿʝ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝʯʤʘ ʩʘʤʦ ʿʝʜʘʥ ʦʜ 

ʧʦʢʘʟʘʪʝˀʘ ʢʚʘʣʠʪʝʪʘ, ʦʥ ʿʝ ʠʧʘʢ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʧʠʚʘʨʩʢʝ ʠʥʜʫʩʪʨʠʿʝ 

ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʠ ˁʠʭʦʚ ʩʘʜʨʞʘʿ ʪʨʝʙʘ ʜʘ ʩʝ ʢʨʝ˂ʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 8,5 ʜʦ 12,5% (Gali 
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and Brown, 2000). ʄʝʹʫʪʠʤ, ʧʦʨʝʜ ʜʠʨʝʢʪʥʦʛ ʫʪʠʮʘʿʘ ʘʟʦʪʘ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʟʥʘʯʘʿʘʥ ʿʝ ʠ ˁʝʛʦʚ ʠʥʜʠʨʝʢʪʘʥ ʫʪʠʮʘʿ ʧʨʝʢʦ ʧʦʣʝʛʘˁʘ ʙʠˀʘʢʘ 

(ʇʝʨʠ˂, 1982,1986; ʇʘʫʥʦʚʠ˂ 2001). ɿʙʦʛ ʪʦʛʘ ʿʝ ʚʝʦʤʘ ʚʘʞʥʦ ʧʦʟʥʘʚʘˁʝ ʦʩʦʙʠʥʝ 

ʦʪʧʦʨʥʦʩʪʠ ʩʦʨʪʝ ʥʘ ʧʦʣʝʛʘˁʝ. ɸʢʦ ʩʝ ʫʟʤʝ ʫ ʦʙʟʠʨ ʦʩʝʪˀʠʚʦʩʪ ʛʝʥʦʪʠʧʦʚʘ ʿʝʯʤʘ 

ʥʘ ʧʦʚʝ˂ʘʥʝ ʩʪʦʧʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ, ʤʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ ʢʦʜ ʿʝʯʤʘ ʤʦʨʘ ʙʠʪʠ 

ʧʨʠʣʘʛʦʹʝʥʘ ʟʘʭʪʝʚʠʤʘ ʧʦʿʝʜʠʥʠʭ ʩʦʨʪʠ (ʇʝʨʠ˂, 1982; ɱʝʣʠ˂ ʠ ʩʘʨ., 2002).  

ʉʣʦʞʝʥʦʩʪ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʜʦʣʘʟʠ ʜʦ ʧʫʥʦʛ ʠʟʨʘʞʘʿʘ ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʿʝ (ʫʢʫʧʥʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ, ʨʘʩʧʦʨʝʜʘ 

ʧʘʜʘʚʠʥʘ, ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ). ʇʠʚʩʢʠ ʿʝʯʘʤ ʟʘʭʪʝʚʘ ʫʤʝʨʝʥʫ ʢʣʠʤʫ ʙʝʟ ʚʝʣʠʢʠʭ 

ʢʦʣʝʙʘˁʘ, ʘ ʧʦʩʝʙʥʦ ʫ ʧʝʨʠʦʜʫ ʩʘʟʨʝʚʘˁʘ ʟʨʥʘ ʢʘʜʘ ʿʝ ʥʘʨʦʯʠʪʦ ʦʩʝʪˀʠʚ ʥʘ 

ʧʦʚʝ˂ʘˁʝ ʪʝʤʧʝʨʘʪʫʨʝ (ʉʪʘʨʯʝʚʠ˂, 1992). ɿʘʧʘʜʥʘ ɽʚʨʦʧʘ ʿʝ ʧʦʟʥʘʪʘ ʢʘʦ 

ʧʨʦʠʟʚʦʹʘʯ ʦʜʣʠʯʥʦʛ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʟʙʦʛ ʧʦʚʦˀʥʠʭ ʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ, 

ʦʜʥʦʩʥʦ ʜʦʚʦˀʥʝ ʢʦʣʠʯʠʥʝ ʚʣʘʛʝ ʠ ʫʤʝʨʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʢʦʤ ˁʝʛʦʚʦʛ ʨʘʩʪʘ ʠ 

ʨʘʟʚʦʿʘ (ʇʨʞʫˀ ʠ ʄʦʤʯʠʣʦʚʠ˂, 2002). Baumer et al. (1994) (ʮʠʪ. ʇʨʞʫˀ ʠ 

ʄʦʤʯʠʣʦʚʠ˂, 2002) ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʫ ʪʦʤ ʧʦʜʨʫʯʿʫ ʠʥʪʝʨʝʩ ʟʘ ʦʟʠʤʠʤ ʧʠʚʩʢʠʤ 

ʿʝʯʤʦʤ ʿʝ ʩʢʨʦʤʥʠʿʠ, ʟʙʦʛ ˁʝʛʦʚʦʛ ʣʦʰʠʿʝʛ ʪʝʭʥʦʣʦʰʢʦʛ ʢʚʘʣʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʿʘʨʠ ʠ ʟʙʦʛ ʟʥʘʪʥʦ ʥʠʞʠʭ ʧʨʠʥʦʩʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʟʠʤʠ ʩʪʦʯʥʠ ʿʝʯʘʤ. ʆʚʘʢʚʠ 

ʝʢʦʣʦʰʢʠ ʫʩʣʦʚʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʘ ʩʦʨʪʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʠʤʘʿʫ ʧʨʦʩʝʯʥʦ ʦʢʦ 

10% ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʧʘ ʯʘʢ ʠ ʥʠʞʠ ʩʘʜʨʞʘʿ, ʰʪʦ ʿʝ ʩʣʫʯʘʿ ʩʘ ʀʨʩʢʦʤ ʛʜʝ ʿʝʯʘʤ 

ʤʦʞʝ ʜʘ ʥʘʢʫʧʠ ʜʦ 8% ʧʨʦʪʝʠʥʘ ʧʘ ʩʝ ʦʜ ˁʝʛʘ ʧʨʦʠʟʚʦʜʠ ʦʜʣʠʯʘʥ ʚʠʩʢʠ. ʋ 

ʝʚʨʦʧʩʢʠʤ ʜʨʞʘʚʘʤʘ, ʩʝʚʝʨʥʦ ʦʜ ʧʘʥʦʥʩʢʝ ʥʠʟʠʿʝ (ʏʝʰʢʘ, ʅʝʤʘʯʢʘ, ʍʦʣʘʥʜʠʿʘ, 

ɺʝʣʠʢʘ ɹʨʠʪʘʥʠʿʘ) ʯʝʩʪʦ ʧʨʝʜʩʪʘʚˀʘ ʧʨʦʙʣʝʤ ʧʦʩʪʠʟʘˁʝ ʜʦʝˁ ʛʨʘʥʠʮʝ ʩʘʜʨʞʘʿʘ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʦʜ 9,5% (ʜʦˁʘ ʛʨʘʥʠʮʘ ʧʨʝʤʘ Pettersson, 2006), ʜʦʢ 

je ʫ ʟʝʤˀʘʤʘ ʦʜ ʧʘʥʦʥʩʢʦʛ ʙʘʩʝʥʘ ʧʘ ʜʦ ʨʝʢʝ ɺʘʨʜʘʨ ʧʨʦʙʣʝʤ ʜʘ ʩʝ ʦʜʨʞʠ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ ʛʦʨˁʦʿ ʛʨʘʥʠʮʠ ʦʜ 12,5% (ʛʦʨˁʘ ʛʨʘʥʠʮʘ ʧʨʝʤʘ ʇʨʘʚʠʣʥʠʢʫ ʦ 

ʢʚʘʣʠʪʝʪʫ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʧʨʦʠʟʚʦʜʘ ʢʦʿʠ ʩʝ ʩʢʣʘʜʠʰʪʝ ʫ ʿʘʚʥʦʤ ʩʢʣʘʜʠʰʪʫ, 

"ʉʣ. ʛʣʘʩʥʠʢ ʈʉ", ʙʨ. 37/2010 ʠ 10/2014). 

ɽʢʦʣʦʰʢʠ ʫʩʣʦʚʠ ʉʨʙʠʿʝ, ʢʘʦ ʠ ʿʫʛʦʠʩʪʦʯʥʝ ɽʚʨʦʧʝ, ʟʥʘʪʥʦ ʩʝ ʨʘʟʣʠʢʫʿʫ ʫ 

ʦʜʥʦʩʫ ʥʘ ʿʝʯʤʝʥʠ ʧʦʿʘʩ ʟʘʧʘʜʥʝ ʠ ʩʨʝʜˁʝ ɽʚʨʦʧʝ (ʄʘʣʝʰʝʚʠ˂ ʠ ʉʪʘʨʯʝʚʠ˂, 

1992). ɺʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʠ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʧʣʦʜʥʠʤ ʟʝʤˀʠʰʪʠʤʘ 

ʜʦʚʦʜʝ ʜʘ ʿʘʨʠ ʜʚʦʨʝʜʥʠ ʿʝʯʘʤ ʣʘʢʦ ʫʩʚʘʿʘ ʚʝ˂ʫ ʢʦʣʠʯʠʥʫ ʘʟʦʪʘ ʦʜ ʦʥʝ ʢʦʿʘ ʤʫ ʿʝ 

ʧʦʪʨʝʙʥʘ, ʰʪʦ ʩʝ ʦʜʨʘʞʘʚʘ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʙʠʣʦ ʜʠʨʝʢʪʥʦ 
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ʘ ʿʦʰ ʚʠʰʝ ʠʥʜʠʨʝʢʪʥʦ ʧʨʝʢʦ ʧʦʣʝʛʘˁʘ ʙʠˀʘʢʘ. ʊʘʢʦʹʝ, ʿʘʨʠ ʿʝʯʘʤ ʫ ʥʘʰʦʿ ʟʝʤˀʠ 

ʫ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʛʦʜʠʥʘ ʨʘʩʪʝ ʠ ʨʘʟʚʠʿʘ ʩʝ ʫ ʫʩʣʦʚʠʤʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʜʝʬʠʮʠʪʘ ʚʣʘʛʝ, ʧʦʩʝʙʥʦ ʪʦʢʦʤ ʧʝʨʠʦʜʘ ʥʘʣʠʚʘˁʘ ʟʨʥʘ (ʇʨʞʫˀ ʠ ʄʦʤʯʠʣʦʚʠ˂, 

2002). ʊʦ ʢʦʜ ʞʠʪʘʨʠʮʘ ʠʟʘʟʠʚʘ ʫʙʨʟʘʥʦ ʠ ʥʘʩʠʣʥʦ ʩʘʟʨʝʚʘˁʝ ʢʦʿʝ ʩʝ ʯʝʩʪʦ ʥʘʟʠʚʘ 

Ăʪʦʧʣʦʪʥʠ ʫʜʘʨñ. ɼʠʨʝʢʪʥʘ ʧʦʩʣʝʜʠʮʘ Ăʪʦʧʣʦʪʥʦʛ ʫʜʘʨʘñ ʿʝ ʩʢʨʘ˂ʝˁʝ ʧʝʨʠʦʜʘ 

ʥʘʣʠʚʘˁʘ ʟʨʥʘ, ʩʤʘˁʝˁʝ ʚʝʣʠʯʠʥʝ ʠ ʤʘʩʝ ʟʨʥʘ, ʘ ʩʘʤʠʤ ʪʠʤ ʩʤʘˁʝˁʝ ʧʨʠʥʦʩa ʠ 

ʢʚʘʣʠʪʝʪʘ (Prģulj et al., 2000, 2014). ɿʙʦʛ ʥʘʛʣʘʰʝʥʠʭ ʪʦʧʣʦʪʥʠʭ ʩʪʨʫʿʘˁʘ ʪʦʢʦʤ 

ʚʝʛʝʪʘʮʠʿʝ ʠ ʟʥʘʪʥʠʭ ʦʩʮʠʣʘʮʠʿʘ ʫ ʢʦʣʠʯʠʥʠ ʠ ʨʘʩʧʦʨʝʜʫ ʧʘʜʘʚʠʥʘ, ʫ ʥʘʰʦʿ ʟʝʤˀʠ 

ʿʝ ʧʨʠʩʫʪʥʘ ʪʝʥʜʝʥʮʠʿʘ ʘʢʫʤʫʣʠʨʘˁʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝʯʤʘ, ʢʘʦ ʠ ʩʤʘˁʝˁʝ 

ʢʨʫʧʥʦ˂ʝ ʟʨʥʘ (ɸʛʘʥʦʚʠ˂ʫ, 1978). Wiegand and Cuellar (1981) ʠʟʥʦʩʝ ʜʘ ʩʚʘʢʦ 

ʧʦʚʝ˂ʘˁʝ ʩʨʝʜˁʠʭ ʜʥʝʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 1ÁC ʪʦʢʦʤ ʥʘʣʠʚʘˁʘ ʩʢʨʘ˂ʫʿʝ ʧʝʨʠʦʜ 

ʥʘʣʠʚʘˁʘ ʟʘ 3,1 ʜʘʥ, ʘ ʤʘʩʫ ʟʨʥʘ ʩʤʘˁʫʿʝ ʟʘ 2,8 mg.  

ʄʦʤʯʠʣʦʚʠ˂ ʠ ʩʘʨ. (2001) ʩʤʘʪʨʘʿʫ ʜʘ ʩʫ ʥʘʰʠ ʫʩʣʦʚʠ ʧʨʦʠʟʚʦʜˁʝ ʤʘˁʝ 

ʧʦʚʦˀʥʠ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʘʣʠ ʿʝ ʤʦʛʫ˂ʝ ʫʟ ʧʨʠʤʝʥʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ 

ʤʝʨʘ ʪʝʭʥʠʢʝ ʧʨʦʠʟʚʦʜˁʝ ʜʦʙʠʪʠ ʜʦʙʘʨ ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ.  

ʋʟʠʤʘʿʫ˂ʠ ʦʚʦ ʫ ʦʙʟʠʨ, ʥʘʤʝ˂ʝ ʩʝ ʧʦʪʨʝʙʘ ʩʚʝʦʙʫʭʚʘʪʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ 

ʫʪʠʮʘʿʘ ʩʚʠʭ ʯʠʥʠʦʮʘ ʥʘ ʧʨʦʠʟʚʦʜˁʫ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʟʘ ʩʚʘʢʦ ʧʨʦʠʟʚʦʜʥʦ 

ʧʦʜʨʫʯʿʝ. ʀʤʧʣʝʤʝʥʪʘʮʠʿʦʤ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʤʦʞʝ ʩʝ ʦʯʝʢʠʚʘʪʠ 

ʠʥʪʝʥʟʠʚʠʨʘˁʝ ʧʨʦʠʟʚʦʜˁʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʫʟ ʦʜʘʙʠʨ ʘʜʝʢʚʘʪʥʝ ʩʦʨʪʝ ʠ 

ʧʦʚʦˀʥʝ ʩʦʨʪʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʧʨʠʣʘʛʦʹʝʥʝ ʜʘʪʠʤ ʫʩʣʦʚʠʤʘ ʧʨʦʠʟʚʦʜˁʝ, ʘ ʫ ʮʠˀʫ 

ʦʙʝʟʙʝʹʝˁʘ ʢʚʘʣʠʪʝʪʥʝ ʩʠʨʦʚʠʥʝ ʟʘ ʧʦʪʨʝʙʝ ʧʠʚʘʨʩʢʝ ʠʥʜʫʩʪʨʠʿʝ. 
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2. ʎʀɲ ʀʉʊʈɸɾʀɺɸɳɸ 

ʇʨʦʠʟʚʦʜˁʘ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʟʘʭʪʝʚʘ ʧʨʠʤʝʥʫ ʪʘʢʚʝ ʪʝʭʥʦʣʦʛʠʿʝ ʧʨʦʠʟʚʦʜˁʝ 

ʢʦʿʘ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ ʜʦʙʠʿʘˁʝ ʚʠʩʦʢʦʛ ʨʝʥʪʘʙʠʣʥʦʛ ʧʨʠʥʦʩʘ ʩʘ ʩʪʨʦʛʦ ʧʨʦʧʠʩʘʥʠʤ 

ʢʚʘʣʠʪʝʪʦʤ ʟʨʥʘ. ʊʦ ʩʝ ʧʨʝ ʩʚʝʛʘ ʦʜʥʦʩʠ ʥʘ ʜʦʙʠʿʘˁʝ ʢʨʫʧʥʦʛ ʟʨʥʘ ʫʿʝʜʥʘʯʝʥʝ 

ʚʝʣʠʯʠʥʝ, ʚʠʩʦʢʝ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʠ ʫʿʝʜʥʘʯʝʥʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ, ʘ ʜʘ ʧʨʠ ʪʦʤ 

ʩʘʜʨʞʠ ʚʠʩʦʢ ʧʨʦʮʝʥʘʪ ʩʢʨʦʙʘ (ʧʨʝʢʦ 60%) ʠ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ 

ʫ ʟʨʥʫ (8ï12,5%). ʇʨʝʪʭʦʜʥʘ ʠʩʧʠʪʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʩʫ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ 

ʧʨʠʤʝˁʝʥʘ ʜʦʟʘ ʘʟʦʪʘ ʜʚʘ ʠʟʫʟʝʪʥʦ ʚʘʞʥʘ ʯʠʥʠʦʮʘ ʪʝʭʥʦʣʦʛʠʿʝ ʧʨʦʠʟʚʦʜˁʝ ʿʘʨʦʛ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ. ʋ ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʛʝʥʦʪʠʧʦʤ ʩʦʨʪʝ ʠ ʨʘʟʣʠʯʠʪʠʤ ʬʘʢʪʦʨʠʤʘ 

ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ ʩʨʝʜʠʥʝ ʠ ʟʝʤˀʠʰʪʘ, ʧʨʝʩʫʜʥʦ ʜʦʧʨʠʥʦʩʠ ʜʦʙʠʿʘˁʫ 

ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ ʜʦʙʨʦʛ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ. 

 

ʎʠˀ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ: 

 

1. ʀʟʫʯʘʚʘˁʝ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʘʛʨʦʝʢʦʣʦʰʢʠ ʬʘʢʪʦʨʠ ʩʨʝʜʠʥʝ ʟʘ 

ʦʩʪʚʘʨʠʚʘˁʝ ʚʠʩʦʢʦʛ ʧʨʠʥʦʩʘ ʠ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ. 

2. ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʨʘʩʪʫʝ˂ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʤʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ 

ʿʝʯʤʘ, ʨʦʜʥʠ ʧʦʪʝʥʮʠʿʘʣ ʠ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ. 

3. ʀʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʨʘʩʪʫʠ˂ʭ ʜʦʟʘ ʘʟʦʪʘ ʫ ʤʠʥʝʨʘʣʥʦʿ ʠʩʭʨʘʥʠ ʥʘ 

ʤʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ ʿʝʯʤʘ, ʨʦʜʥʠ ʧʦʪʝʥʮʠʿʘʣ ʠ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʿʘʨʦʛ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ. 

4. ʀʩʧʠʪʠʚʘˁʝ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʠʟʘʙʨʘʥʠʭ ʩʦʨʪʠ ʛʘʿʝʥʠʭ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʠ ʩʘ ʧʨʠʤʝʥʦʤ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʥʘ 

ʧʨʦʤʝʥˀʠʚʝ ʘʛʨʦʝʢʦʣʦʰʢʝ ʠ ʟʝʤˀʠʰʥe ʫʩʣʦʚʝ. 

5. ʋʪʚʨʹʠʚʘˁʝ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʝʣʝʤʝʥʘʪʘ ʨʦʜʥʦʩʪʠ ʠ ʧʨʠʥʦʩʘ ʫ 

ʫʩʣʦʚʠʤʘ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. 
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3. ʇʈɽɻʃɽɼ ʃʀʊɽʈɸʊʋʈɽ 

3.1. ʄʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ 

ɺʠʩʠʥʘ ʙʠˀʘʢʘ ʿʝʯʤʘ ʟʘʚʠʩʠ ʦʜ ʩʦʨʪʥʠʭ ʦʩʦʙʠʥʘ, ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʠ 

ʧʨʠʤʝˁʝʥʠʭ ʤʝʨʘ ʪʝʭʥʦʣʦʛʠʿʝ ʧʨʦʠʟʚʦʜˁʝ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʀʩʪʠ 

ʘʫʪʦʨʠ ʠʩʪʠʯʫ ʜʘ ʿʝ ʚʠʩʠʥʘ ʩʪʘʙʣʘ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʧʦʯʝʪʥʠʭ ʢʨʠʪʝʨʠʿʫʤʘ 

ʩʝʣʝʢʮʠʿʝ ʢʦʜ ʦʧʣʝʤʝˁʠʚʘˁʘ ʿʝʯʤʘ, ʿʝʨ ʿʝ ʜʠʨʝʢʪʥʘ ʢʦʤʧʦʥʝʥʪʘ ʦʪʧʦʨʥʦʩʪʠ ʥʘ 

ʧʦʣʝʛʘˁʝ, ʘ ʠʥʜʠʨʝʢʪʥʘ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʥʦʩʘ ʠ ʢʚʘʣʠʪʝʪʘ. ɺʠʩʠʥʘ ʩʪʘʙˀʠʢʝ ʿʝʯʤʘ 

ʠʤʘ ʟʥʘʯʘʿʘʥ, ʧʦʟʠʪʠʚʘʥ ʠ ʜʠʨʝʢʪʘʥ ʫʪʠʮʘʿ ʥʘ ʧʨʠʥʦʩ (Lalic and Kovacevic, 2010), 

ʘʣʠ ʪʘʢʦʹʝ ʤʦʞʝ ʠʤʘʪʠ ʠʥʜʠʨʝʢʪʘʥ ʫʪʠʮʘʿ, ʧʨʝʢʦ ʙʠʦʣʦʰʢʦʛ ʧʨʠʥʦʩʘ, ʞʝʪʚʝʥʦʛ 

ʠʥʜʝʢʩʘ ʠ ʙʨʦʿ ʟʨʥʘ (Djukic et al., 2011). Madiĺ et al. (2006ʘ), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʧʨʠʥʦʩʘ ʠ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʥʦʩʘ, ʫʪʚʨʹʫʿʫ ʿʘʢʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ 

ʠʟʤʝʹʫ ʚʠʩʠʥʝ ʩʪʘʙʣʘ ʠ ʙʠʦʣʦʰʢʦʛ ʧʨʠʥʦʩʘ (0,65), ʘ ʠʟʤʝʹʫ ʙʠʦʣʦʰʢʦʛ ʧʨʠʥʦʩʘ ʠ 

ʧʨʠʥʦʩʘ ʟʨʥʘ ʥʘʿʚʝ˂ʫ ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ (0,83). ʊʘʢʦʹʝ, Samarrai (1987), 

Amer (1999), Sinebo (2002), Singh et al. (2007) ʠ Sharief et al. (2011) ʫʢʘʟʫʿʫ ʥʘ 

ʧʦʩʪʦʿʘˁʝ ʟʥʘʯʘʿʥʠʭ ʧʦʟʠʪʠʚʥʠʭ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʚʠʩʠʥʝ 

ʙʠʘˀʢʘ. ʇʨʝʤʘ ʄʘʜʠ˂ ʠ ʩʘʨ. (2012ʘ) ʚʠʩʠʥʘ ʙʠˀʢʝ ʿʝ ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩ 

ʜʫʞʠʥʦʤ ʢʣʘʩʘ ʠ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʘ ʫ ʥʝʛʘʪʠʚʥʦʿ ʩ ʭʝʢʪʦʣʠʪʘʨʩʢʦʤ ʤʘʩʦʤ 

ʟʨʥʘ. Dyulgerova (2012) ʠʩʪʠʯʝ ʥʝʛʘʪʠʚʥʫ, ʘʣʠ ʥʝ ʟʥʘʯʘʿʥʫ ʢʦʨʝʣʘʮʠʿʫ ʚʠʩʠʥʝ 

ʙʠʘˀʢʘ ʩʘ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (ï0,552) ʠ ʙʨʦʿʝʤ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʘʩʦʚʘ ʧʦ ʙʠˀʮʠ         

(ï0,573), ʘ ʟʥʘʯʘʿʥʫ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ (ï0,836). 

Tofiq et al. (2015) ʫʪʚʨʹʫʿʫ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʧʦʚʝʟʘʥʦʩʪ ʚʠʩʠʥʝ ʙʠˀʢʝ ʩʘ 

ʤʘʩʦʤ ʟʨʥʘ ʙʠˀʢʝ (0,513) ʠ ʧʦʟʠʪʠʚʥʫ, ʘʣʠ ʥʝ ʟʥʘʯʘʿʥʫ ʢʦʨʝʣʘʮʠʿʘ ʥʘ ʛʝʥʦʪʠʧʩʢʦʤ 

ʥʠʚʦʫ ʩʘ ʧʨʠʥʦʩʦʤ ʟʨʥʘ.  

Prģulj et al. (2000) ʠʩʪʠʯʫ ʜʘ ʢʦʜ ʿʘʨʦʛ ʿʝʯʤʘ ʧʝʨʠʦʜ ʚʣʘʪʘˁʘ ʪʨʘʿʝ ʢʨʘʪʢʦ, 

ʩʪʘʙˀʠʢʘ ʠʤʘ ʤʘʣʦ ʤʝʭʘʥʠʯʢʦʛ ʪʢʠʚʘ ʧʘ ʿʝ ʟʙʦʛ ʪʦʛʘ ʚʨʣʦ ʦʩʝʪˀʠʚʘ ʥʘ ʧʦʣʝʛʘˁʝ, 

ʪʝ ʜʘ ʨʘʥʠʿʘ ʩʝʪʚʘ ʫ ʮʠˀʫ ʧʨʦʜʫʞʝˁʘ ʜʫʞʠʥʝ ʚʝʛʝʪʘʮʠʿʝ ʿʘʨʦʛ ʿʝʯʤʘ ʠʤʘ 

ʚʠʰʝʩʪʨʫʢʠ ʟʥʘʯʘʿ. ʄʘʣʝʰʝʚʠ˂ (1984) ʪʚʨʜʠ ʜʘ ʿʝʯʘʤ ʤʦʞʝ ʜʘ ʫʩʚʘʿʘ ʟʥʘʪʥʦ ʚʝ˂ʝ 

ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ ʦʜ ʦʥʠʭ ʢʦʿʝ ʩʝ ʫʥʦʩʝ ʹʫʙʨʝˁʝʤ. ʅʘ ʨʘʯʫʥ ʪʦʛʘ ʩʝ ʨʘʟʚʠʿʘ ʚʝ˂ʘ 

ʥʘʜʟʝʤʥʘ ʤʘʩʘ, ʠʟʜʫʞʫʿʝ ʩʪʘʙʣʦ ʠ ʧʦʚʝ˂ʘʚʘ ʢʦʥʢʫʨʝʥʮʠʿʘ ʠʟʤʝʹʫ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ. 

ʅʘʿʯʝʰ˂ʠ ʨʝʟʫʣʪʘʪ ʿʝ ʩʫʚʠʰʝ ʨʘʥʦ ʧʦʣʝʛʘˁʝ ʫʩʝʚʘ ʠ ʧʦʛʦʨʰʘˁʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ. 
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ʄʘʣʝʰʝʚʠ˂ (1985) ʥʘʚʦʜʠ ʜʘ ʿʝ ʜʫʞʠʥʘ ʙʠˀʢʝ ʚʨʣʦ ʚʘʞʥʘ ʦʩʦʙʠʥʘ ʟʘ ʿʝʯʘʤ, ʟʘʪʦ 

ʰʪʦ ʩʫ ʙʠˀʢʝ ʩʘ ʢʨʘ˂ʦʤ ʩʪʘʙˀʠʢʦʤ ʧʦ ʧʨʘʚʠʣʫ ʦʪʧʦʨʥʠʿʝ ʥʘ ʧʦʣʝʛʘˁʝ. ɿʙʦʛ ʪʦʛʘ 

ʩʝ ʦʧʣʝʤʝˁʠʚʘˁʝʤ ʞʝʣʝ ʩʪʚʦʨʠʪʠ ʩʦʨʪʝ ʥʠʩʢʦʛ, ʯʚʨʩʪʦʛ ʠ ʝʣʘʩʪʠʯʥʦʛ ʩʪʘʙʣʘ, ʢʦʿʝ 

ʧʦʜʥʦʩʝ ʠʥʪʝʥʟʠʚʥʦ ʛʘʿʝˁʝ ʫ ʛʫʩʪʦʤ ʩʢʣʦʧʫ. ʄʝʹʫʪʠʤ, Madiĺ et al. (2006ʙ,2009) ʠ 

ʄʘʜʠ˂ ʠ ʩʘʨ. (2006ʚ) ʩʤʘʪʨʘʿʫ ʜʘ ʫʩʣʝʜ ʧʦʩʪʦʿʘˁʘ ʧʦʟʠʪʠʚʥʝ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ 

ʚʠʩʠʥʝ ʩʪʘʙʣʘ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʤʦʨʘ ʧʦʩʪʦʿʘʪʠ ʦʧʨʝʟʥʦʩʪ, ʿʝʨ ʙʠ ʜʨʘʤʘʪʠʯʥʦ 

ʩʤʘˁʝˁʝ ʚʠʩʠʥʝ ʩʪʘʙʣʘ ʜʦʚʝʣʦ ʜʦ ʟʥʘʪʥʦʛ ʩʤʘˁʝˁʘ ʫʢʫʧʥʝ ʙʠʦʤʘʩʝ, ʘ ʪʠʤʝ ʠ 

ʧʨʠʥʦʩʘ ʟʨʥʘ. Prģulj et al. (2000) ʥʘʚʦʜe ʜʘ ʫ ʥʦʚʦʩʘʜʩʢʦʤ ʩʦʨʪʠʤʝʥʪʫ ʿʘʨʦʛ ʿʝʯʤʘ 

ʩʦʨʪʘ ʇʝʢ ʠʤʘ ʥʘʿʢʨʘ˂ʫ ʩʪʘʙˀʠʢʫ, ʢʦʿʘ ʫʿʝʜʥʦ ʧʨʝʜʩʪʘʚˀʘ ʜʦˁʫ ʛʨʘʥʠʮʫ ʚʠʩʠʥʝ 

ʩʪʘʙˀʠʢʝ ʙʝʟ ʥʝʛʘʪʠʚʥʠʭ ʧʦʩʣʝʜʠʮʘ ʥʘ ʧʨʠʥʦʩ. ʇʨʝʤʘ ʂʦʜʘʥʝʚʫ (1964) ʚʠʩʠʥʘ 

ʙʠˀʘʢʘ ʿʝʯʤʘ ʜʦʩʪʠʞʝ ʠ ʜʦ 135 cm. ʄʘʢʩʠʤʦʚʠ˂ ʠ ʩʘʨ. (2000) ʥʘ ʦʩʥʦʚʫ 

ʪʨʦʛʦʜʠʰˁʝʛ ʠʩʧʠʪʠʚʘˁʘ ʠʩʪʠʯʫ ʜʘ ʿʝ ʚʠʩʠʥʘ ʥʦʚʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ 

ʂʨʘʛʫʿ 79,40 cm, ɼʠʥʘʨʘʮ 60,80 cm, ɼʫʥʘʚʘʮ 73,20 cm ʠ ɼʫʢʘʪ 72,50 cm. ʇʨʝʤʘ 

Paunoviĺ et al. (2007ʘ) ʠ ʇʘʫʥʦʚʠ˂ʫ ʠ ʩʘʨ. (2009) ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʩʪʘʙʣʘ ʥʦʚʠʭ 

ʩʦʨʪʠ ʿʝʯʤʘ ʠʟʥʦʩʠ 70 ʜʦ 90 cm. Madiĺ et al. (2006), ʥʘ ʦʩʥʦʚʫ ʠʩʧʠʪʠʚʘʘˁ ʚʝʣʠʢʦʛ 

ʙʨʦʿʘ ʩʦʨʪʠ ʩʪʚʦʨʝʥʠʭ ʫ ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ ʥʘ ʧʝʪ ʣʦʢʘʮʠʿʘ ʫ ʈ. 

ʉʨʙʠʿʠ (2003ï2005), ʫʢʘʟʫʿʫ ʜʘ ʩʝ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʦʟʠʤʠʭ ʩʦʨʪʠ ʿʝʯʤʘ 

ʢʨʝʪʘʣʘ ʦʜ 80 ʜʦ 100 cm, ʘ ʿʘʨʠʭ ʦʜ 70 ʜʦ 80 cm. 

ʇʘʫʥʦʚʠ˂ (2001) ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʦʛʣʝʜʫ (1996ï1998) ʫ ʂʨʘʛʫʿʝʚʮʫ ʿʝ 

ʠʩʧʠʪʠʚʘʦ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (300, 400 ʠ 500 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
-2
) ʠ 

ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (0, 30 ʠ 60 kg ha
1
) ʥʘ ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ 

(ʂʨʘʛʫʿ, ɼʠʥʘʨʘʮ, ɼʫʥʘʚʘʮ, ɱʘʩʪʨʝʙʘʮ ʠ ʅʉ294). ʀʩʪʠ ʘʫʪʦʨ ʠʩʪʠʯʝ ʜʘ ʿʝ 

ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʧʨʦʫʯʘʚʘˁʘ ʟʘ ʩʚʝ ʧʨʦʫʯʘʚʘʥʝ 

ʩʦʨʪʝ, ʫ ʩʚʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʠ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʥʠʚʦʠʤʘ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʠʟʥʦʩʠʣʘ 

75,48 cm. ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʛʦʜʠʥʘʤʘ, ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠʘˀʢʘ ʫ 1996. ʛʦʜʠʥʠ je 

ʠʟʥʦʩʠʣʘ 62,55 cm, ʫ 1997. ʛʦʜʠʥʠ 71,97 cm, ʘ ʫ 1998. ʛʦʜʠʥʠ 92,95 cm. ʋ 

ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʫ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʂʨʘʛʫʿ (88,21 cm), ʘ 

ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʫ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (71,67 cm). ʇʨʝʤʘ ʠʩʪʦʤ ʘʫʪʦʨʫ, ʧʦʚʝ˂ʘˁʝʤ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ ʫʪʚʨʹʝʥʦ ʿʝ ʧʦʚʝ˂ʘˁʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʢʦʜ ʩʚʠʭ 

ʩʦʨʪʠ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘʿʚʝ˂ʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ 

ʧʝʨʠʦʜʫ ʿʝ ʙʠʣʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʛʫʩʪʠʥʦʤ (76,39 cm). ʅʘʿʤʘˁʫ ʚʠʩʠʥʫ ʩʫ 

ʟʘʙʝʣʝʞʠʣʝ ʩʦʨʪʝ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ (74,28 cm). ʉʚʝ ʩʦʨʪʝ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ 
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ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʠʤʘʣʝ ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʫ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ. 

ʀʩʧʠʪʠʚʘˁʘ ʢʦʿʘ ʿʝ ʩʧʨʦʚʝʦ ʄunir (2002) ʦ ʫʪʠʮʘʿ ʯʝʪʠʨʠ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

(229, 286, 343 ʠ 400 ʙʠˀʘʢʘ m
2
) ʠ ʪʨʠ ʥʠʚʦʘ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ (0, 15, 30 ʠ   

45 kg ha
1
) ʥʘ ʚʠʩʠʥʫ ʙʠˀʘʢʘ ʩʦʨʪʝ ʚʠʰʝʨʝʜʥʦʛ ʿʝʯʤʘ Rum ʥʘ ʧʦʜʨʫʯʿʫ ʩʝʚʝʨʥʦʛ 

ɱʦʨʜʘʥʘ, ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʫʧʦʪʨʝʙʘ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʫʪʠʮʘʣʘ ʥʘ ʟʥʘʯʘʿʥʦ 

ʧʦʚʝ˂ʘˁʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ, ʦʜ 63,55 cm ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʹʫʙʨʝˁʘ ʜʦ 

76,06 cm ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʝ ʩʝʪʚʝʥʝ 

ʥʦʨʤʝ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʩʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʠʚʘʣʘ, ʦʜ 73,72 cm ʥʘ ʪʨʝʪʤʘʥʫ ʥʘʿʤʘˁʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʜʦ 67,24 cm ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ. ʊʘʢʦʹʝ, Alam et 

al. (2007) ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʯʝʪʠʨʠ ʥʠʚʦʘ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ (0, 30, 60, 90 ʠ  

120 kg ha
1
) ʥʘ ʚʠʩʠʥʫ ʙʠˀʘʢʘ ʯʝʪʠʨʠ ʩʦʨʪʝ ʿʝʯʤʘ (BB 1, Karan 19, Karan 163 ʠ 

Karan 351) ʫ ʦʙʣʘʩʪʠ Rajshahʘ ʫ ɹʘʥʛʣʘʜʝʰʫ, ʫʪʚʨʹʫʿʝ ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʫ ʙʠˀʘʢʘ 

(82,33 cm) ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ (120 kg ha
1
), ʘ ʥʘʿʥʠʞʫ ʥʘ 

ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ (67,31 cm), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ 

ʥʘ ʨʘʟʣʠʯʠʪʝ ʥʠʚʦʝ ʹʫʙʨʝˁʘ. ʅʝʟʘʚʠʩʥʦ ʦʜ ʹʫʙʨʝˁʘ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʫ 

ʙʠˀʘʢʘ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ BB 1 (86,55 cm), ʜʦʢ ʿʝ ʚʠʩʠʥʘ ʩʦʨʪʝ Karan 19 ʙʠʣʘ 

ʧʨʦʩʝʯʥʦ ʥʘʿʥʠʞʘ (67,10 cm). ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011) ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʫʪʠʮʘʿ 

ʯʝʪʠʨʠ ʜʦʟʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʫ ʧʨʠʭʨʘʥʠ (40, 60, 80 ʠ 100 kg ha
1
) ʥʘ ʚʠʩʠʥʫ 

ʙʠˀʘʢʘ ʯʝʪʠʨʠ ʩʦʨʪʝ ʠ ʜʚʝ ʣʠʥʠʿʝ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (ʂʨʠʩʪʘʣ, ʇʨʝʤʠʿʫʤ, ʅʉï

519, ʅʉï525, ɿɸï82/1 ʠ ɿɸï12/1), ʫ ʧʝʨʠʦʜʫ ʦʜ 2007. ʜʦ 2010. ʛʦʜʠʥʝ ʥʘ ʧʦʜʨʫʯʿʫ 

ɿʘʿʝʯʘʨʘ. ʅʝʟʘʚʠʩʥʦ ʦʜ ʥʠʚʦʘ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ, ʥʘʿʤʘˁʘ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ, ʟʘ 

ʩʚʝ ʩʦʨʪʝ ʠ ʣʠʥʠʿʝ ʿʝ ʙʠʣʘ ʫ ʚʝʛʝʪʘʮʠʦʥʦʿ ʩʝʟʦʥʠ 2007ï2008. ʛʦʜʠʥʝ (41,1 cm), ʘ 

ʥʘʿʚʝ˂ʘ (77,1 cm) ʫ ʚʝʛʝʪʘʮʠʦʥʦʿ ʩʝʟʦʥʠ 2008ï2009. ʛʦʜʠʥʝ. ʅʘ ʦʩʥʦʚʫ 

ʠʩʪʨʘʞʠʚʘˁʘ ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʫ ʛʦʜʠʥʠ ʩʘ ʥʝʧʦʚʦˀʥʠʤ ʨʘʩʧʦʨʝʜʦʤ ʧʘʜʘʚʠʥʘ ʘʟʦʪ 

ʫʧʦʪʨʝʙˀʝʥ ʟʘ ʧʨʠʭʨʘˁʠʚʘˁʝ ʫʪʠʮʘʦ ʥʘ ʧʦʚʝ˂ʘˁʝ ʧʨʦʩʝʯʥʝ ʚʠʩʠʥʝ ʩʪʘʙʣʘ ʟʘ 

29,1%, ʘ ʫ ʧʦʚʦˀʥʠʿʠʤ ʛʦʜʠʥʘʤʘ ʟʘ 19,5%, ʦʜʥʦʩʥʦ 19,6%. ʅʝʟʘʚʠʩʥʦ ʦʜ ʥʠʚʦʘ 

ʘʟʦʪʥʦʛ ʹʫʙʨʝˁʘ, ʥʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʚʠʩʠʥʫ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʿʝ ʠʩʧʦˀʠʣʘ 

ʩʦʨʪʘ ʅʉï525 (63,0 cm), ʘ ʥʘʿʤʘˁʫ ʣʠʥʠʿʘ ɿAï82/1 (59,4 cm). ʉʘ ʧʦʨʘʩʪʦʤ ʘʟʦʪʥʝ 

ʠʩʭʨʘʥʝ ʨʘʩʣʘ ʿʝ ʠ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ. ʅʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ 

ʚʠʩʠʥʘ (66,3 cm) ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ. ʅʘʿʤʘˁe 

ʚʨʝʜʥʦʩʪʠ ʩʫ ʙʠʣʝ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʙʝʟ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ (52,4 cm). Shafi et 

al. (2011), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʜʚʝ ʩʦʨʪʝ ʿʝʯʤʘ (ʣʦʢʘʣʥʫ ʩʦʨʪʫ ʠ ʩʦʨʪʫ Sterling) ʫ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

10 

 

ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʨʘʩʪʫ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 0, 20, 40 60, 80 ʠ 100 kg ha
1
 ʫ 

ʇʘʢʠʩʪʘʥʫ, ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʤʘʢʩʠʤʘʣʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʝʚʠʜʝʥʪʠʨʘʥʘ ʧʨʠ ʧʨʠʤʝʥʠ 

ʘʟʦʪʘ ʫ ʜʦʟʠ ʦʜ 100 kg ha
1
. ʃʦʢʘʣʥʘ ʩʦʨʪʘ ʿʝ ʧʦʢʘʟʘʣʘ ʚʠʩʠʥʫ ʦʜ 107,38 cm, ʘ ʩʦʨʪa 

Sterlinga 95,71 cm. ʀʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʦʢʦʚʘ ʩʝʪʚʝ (ʨʘʥʘ ʠ ʢʘʩʥʘ) ʠ ʨʘʟʣʠʯʠʪʝ 

ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ (0, 30, 60 ʠ 90 kg ha
1
) ʥʘ ʚʠʩʠʥʫ ʙʠˀʘʢʘ ʫ ʟʘʚʠʩʥʦʩʪʠ 

ʦʜ ʦʧhʪʝʛ ʙʦʢʦʨʝˁʘ, ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Rastik ʠ Rasbet ʫ ʇʦˀʩʢʦʿ (1999ï2002), 

Gozdowski et al. (2012) ʠʩʪʠʯʫ ʜʘ ʿʝ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʩʪʘʙʘʣʘ ʩʚʠʭ ʛʨʫʧʘ ʙʠˀʘʢʘ 

(ʩʘ 1, 2, 3, 4, 5, 6 ʠ ʚʠʰʝ ʠʟʜʘʥʘʢʘ) ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʣʘ ʦʜ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ, ʩʦʨʪʝ 

ʠ ʢʦʣʠʯʠʥʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ. ʅʘʚʿʝ˂ʘ ʚʠʩʠʥʘ ʫ ʚʨʝʤʝ ʞʝʪʚʝ ʿʝ ʙʠʣʘ ʫ 1999. ʛʦʜʠʥʠ. 

ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʘʫʪʦʨʘ, ʥʘʿʢʨʘ˂ʘ ʜʫʞʠʥʘ ʩʪʘʙʣʘ ʿʝ ʠʩʢʘʟʘʥʘ ʫ 2002. ʛʦʜʠʥʠ, ʫʩʣʝʜ 

ʥʝʜʦʩʪʘʪʘʢʘ ʧʘʜʘʚʠʥʘ. ɼʫʞʠʥʘ ʩʪʘʙʣʘ ʙʠˀʘʢʘ ʩʘ 2, 3, 4, 6 ʠ ʚʠʰʝ ʠʟʜʘʥʘʢʘ ʩʦʨʪʝ 

Rastik ʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʙʠˀʢʘʤʘ ʩʘ ʠʩʪʠʤ ʙʨʦʿʝʤ ʠʟʜʘʥʘʢʘ 

ʩʦʨʪʝ Rasbet. ʅʘʿʢʨʘ˂ʫ ʜʫʞʠʥʫ ʩʪʘʙʣʘ, ʟʘ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʩʫ ʠʤʘʣʝ 

ʙʠˀʢʝ ʥʘ ʚʘʨʠʿʘʥʪʠ ʙʝʟ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ, ʜʦʢ ʩʫ ʥʘʿʜʫʞʘ ʙʠʣʘ ʥʘ ʚʘʨʠʿʘʥʪʘʤʘ ʩʘ 

60 kg ha
1
 ʠ 90 kg ha

1
 ʘʟʦʪʘ. ɼʦ ʩʣʠʯʥʠʭ ʟʘʢˀʫʯʘʢʘ ʩʫ ʜʦʰʣʠ ʠ ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. 

(2014) ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʪʨʠ ʜʦʟʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ (0, 60, 80 ʠ 100 kg ha
1
) ʥʘ 

ʯʝʪʠʨʠ ʩʦʨʪʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (ʂʨʘʛʫʿ, ɼʫʥʘʚʘʮ, ʋʨʦʰ ʠ ʉʣʘʚʢʦ) ʫ ʦʢʦʣʠʥʠ 

ʂʨʫʰʝʚʮʘ. ɸʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʿʝ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʫ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ 

ʹʫʙʨʝˁʘ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ, ʜʦʢ ʩʝ ʪʨʝʥʜ ʨʘʩʪʘ 

ʥʘʩʪʘʚˀʘʦ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʘ. ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʟʘ ʦʙʝ 

ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʙʠʣʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ (81,8 cm), ʘ 

ʥʘʿʤʘˁʘ (71,7 cm) ʥʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ. ʉʦʨʪʝ ʩʫ ʧʦʢʘʟʘʣʝ ʚʝʣʠʢʝ 

ʨʘʟʣʠʢʝ ʫ ʦʚʦʤ ʩʚʦʿʩʪʚʫ ʥʘ ʦʩʥʦʚʫ ʨʘʟʣʠʢʝ ʫ ˁʠʭʦʚʦʿ ʛʝʥʦʪʠʧʩʢʦʿ ʢʦʥʩʪʠʪʫʮʠʿʠ. 

ʅʘʿʚʝ˂ʫ ʚʠʩʠʥʫ ʩʫ ʧʦʢʘʟʘʣʝ ʩʦʨʪʝ ɼʫʥʘʚʘʮ (79,9 cm) ʠ ʂʨʘʛʫʿ (79,4 cm), ʜʦʢ ʩʫ 

ʩʦʨʪʝ ʋʨʦʰ (76,7 cm) ʠ ʉʣʘʚʢʦ (74,7 cm) ʙʠʣʝ ʟʥʘʯʘʿʥʦ ʥʠʞʝ.  

Soleyman et al. (2011), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250, 

350 ʠ 450 ʟʨʥʘ m
2
) ʥʘ ʪʨʠ ʩʦʨʪʝ ʿʝʯʤʘ (Kavir, Rayhanee ʠ Karun) ʫ ʩʝʤʠʘʨʠʜʥʦʤ 

ʧʦʜʨʫʯʿʫ ʀʨʘʥʘ, ʪʚʨʜʝ ʜʘ ʿʝ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʠʩʠʥʫ 

ʙʠˀʘʢʘ. ʅʘʿʚʝ˂ʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2 

(96,66 cm). ʅʘʿʤʘˁʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 250 ʟʨʥʘ m
2
 ʿʝ ʠʩʧʦˀʠʣʘ ʠ ʥʘʿʥʠʞʫ 

ʚʨʝʜʥʦʩʪ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʦʜ 92,34 cm, ʧʨʠ ʯʝʤʫ ʿʝ ʧʦʚʝ˂ʘˁʝ ʚʠʩʠʥʝ ʙʠʣʦ ʟʥʘʯʘʿʥʦ 

ʩʘʤʦ ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 250 ʠ 450 ʟʨʥʘ m
2
. ɺʠʩʠʥʘ ʩʦʨʪʝ Karun (103,72 cm) 
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ʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʩʠʥʫ ʩʦʨʪʠ Rayhanee (90,33 cm) ʠ Kavir 

(90,50 cm). Trifan et al. (2014) ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʫʪʠʮʘʿ ʩʝʜʘʤ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (200, 250, 

350, 450, 550, 650 ʠ 750 ʟʨʥʘ m
2
) ʠ ʧʝʪ ʨʦʢʦʚʘ ʩʝʪʚʝ (3.10., 12.10., 23.10., 12.11., 

22.11. 2012. ʛʦʜʠʥʝ) ʥʘ ʚʠʩʠʥʫ ʦʟʠʤʝ ʩʦʨʪʝ ʿʝʯʤʘ Cardinal ʫ ʈʫʤʫʥʠʿʠ. ʅʘ ʦʩʥʦʚʫ 

ʨʝʟʫʣʪʘʪʘ ʦ ʫʪʠʮʘʿʫ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ 

ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ 550 ʟʨʥʘ m
2
 (98,33 cm), ʩʣʝʜʠ ʚʘʨʠʿʘʥʪʘ ʩʘ 750 ʟʨʥʘ m

ï2
 

(95,33 cm), ʟʘʪʠʤ ʚʘʨʠʿʘʥʪʘ 200 ʟʨʥʘ m
2
 (94,67 cm), ʘ ʥʘʿʥʠʞʘ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ 

250 ʟʨʥʘ m
2
 (73,33 cm). ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʨʦʢʦʚʝ ʩʝʪʚʝ, ʥʘʿʚʝ˂ʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʿʝ 

ʫʦʯʝʥʘ ʥʘ ʚʘʨʠʿʘʥʪʠ ʟʘʩʝʿʘʥʦʿ ʫ ʧʨʚʦʿ ʜʝʢʘʜʠ ʦʢʪʦʙʨʘ (86,37 cm), ʘ ʥʘʿʥʠʞʘ ʥʘ 

ʚʘʨʠʿʘʥʪʠ ʟʘʩʝʿʘʥʦʿ ʤʝʩʝʮ ʜʘʥʘ ʢʘʩʥʠʿʝ (63,33 cm). 

 

ɹʦʢʦʨʝˁʝ ʥʘʩʪʘʿʝ ʢʘʦ ʧʨʦʮʝʩ ʧʦʜʟʝʤʥʦʛ ʛʨʘʥʘˁʘ ʩʪʘʙʣʘ ʠ ʩʪʚʘʨʘˁʘ 

ʠʟʜʘʥʘʢʘ ʙʠˀʢʝ. ʉʪʘʜʠʿʫʤ ʙʦʢʦʨʝˁʘ ʢʦʜ ʿʘʨʦʛ ʿʝʯʤʘ ʟʘʧʦʯʠˁʝ 18ï20 ʥʘʢʦʥ 

ʥʠʮʘˁʘ, ʘ ʢʦʜ ʦʟʠʤʦʛ ʥʘʢʦʥ 21 ʜʘʥ (ʄʠʨʞʠʥʩʢʠ ʠ ʩʘʨ, 1966). ʌʦʨʤʠʨʘ ʩʝ ʫ ʨʘʥʠʤ 

ʩʪʘʜʠʿʫʤʠʤʘ ʦʥʪʦʛʝʥʝʟʝ, ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʫ ʫ ʧʦʛʣʝʜʫ ʫʿʝʜʥʘʯʝʥʦʩʪʠ ʫʩʝʚʘ ʠ 

ʜʠʨʝʢʪʥʦ ʫʪʠʯʝ ʥʘ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (ʂʨʘˀʝʚʠ˂ïɹʘʣʘʣʠ˂ ʠ 

ʇʝʪʨʦʚʠ˂, 1991; Madiĺ and ņuroviĺ, 1996; Madiĺ et al., 2006; Madiĺ et al., 2010; 

ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʇʦʟʥʘʪʦ ʿʝ ʜʘ ʩʝ ʿʝʯʘʤ ʥʘʿʚʠʰʝ ʙʦʢʦʨʠ ʦʜ ʩʚʠʭ ʧʨʘʚʠʭ 

ʞʠʪʘ ʠ ʜʘ ʧʨʦʩʝʯʥʦ ʠʤʘ 4 ʜʦ 5 ʩʪʘʙʘʣʘ, ʘ ʙʨʦʿ ʩʪʘʙʘʣʘ ʤʦʞʝ ʜʘ ʚʘʨʠʨʘ ʠ ʜʦ 

ʥʝʢʦʣʠʢʦ ʜʝʩʝʪʠʥʘ (ʉʤʠˀʘʥʠ ˂ʠ ʄʘʢʩʠʤʦʚʠ˂, 1966). ʀʩʪʠ ʘʫʪʦʨʠ ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʥʘ 

ʦʛʣʝʜʥʦʤ ʧʦˀʫ ʀʥʩʪʠʪʫʪʘ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ ʫ ʞʝʪʚʠ 1961. ʛʦʜʠʥʝ ʙʠʣʦ 

ʚʠʰʝ ʙʠˀʘʢʘ ʩʘ ʦʢʦ 58 ʩʪʘʙʘʣʘ ʧʦ ʙʠˀʮʠ. ʆʟʠʤʠ ʿʝʯʤʦʚʠ ʿʘʯʝ ʙʦʢʦʨʝ ʦʜ 

ʧʨʦʣʝʪˁʠʭ, ʜʚʦʨʝʜʥʠ ʿʘʯʝ ʦʜ ʚʠʰʝʨʝʜʥʠʭ, ʘ nutans ʬʦʨʤʝ ʿʘʯʝ ʦʜ erectum ʬʦʨʤʠ 

(ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʄʘʣʝʰʝʚʠ˂ ʠ ʩʘʨ. (1993) ʠʩʪʠʯʫ ʜʘ ʩʝ ʜʚʦʨʝʜʥʠ ʿʝʯʘʤ 

ʚʠʰʝ ʙʦʢʦʨʠ ʦʜ ʚʠʰʝʨʝʜʥʦʛ. ɹʦʢʦʨʝˁʝ ʟʘʚʠʩʠ ʦʜ ʛʝʥʦʪʠʧʘ, ʠʩʭʨʘʥʝ ʙʠˀʘʢʘ 

ʘʟʦʪʦʤ, ʦʜ ʫʩʣʦʚʘ ʩʧʦˀʥʝ ʩʨʝʜʠʥʝ (Madiĺ et al., 2006), ʘʣʠ ʠ ʦʜ ʚʨʝʤʝʥʘ ʩʝʪʚʝ ʠ 

ʥʠʮʘˁʘ ʙʠˀʘʢʘ, ʚʝʣʠʯʠʥʝ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʨʦʩʪʦʨʘ, ʧʦʪʝʥʮʠʿʘʣʥʝ ʧʣʦʜʥʦʩʪʠ 

ʟʝʤˀʠʰʪʘ ʠ ʜʫʙʠʥʝ ʩʝʪʚʝ (ʄʘʣʝʰʝʚʠ˂ʫ ʠ ʩʘʨ., 1993). ʊʘʢʦʹʝ, ʠʥʪʝʥʟʠʪʝʪ ʙʦʢʦʨʝˁʘ 

ʟʘʚʠʩʠ ʠ ʦʜ ʜʫʞʠʥʝ ʪʨʘʿʘˁʘ ʩʪʘʜʠʿʫʤʘ ʿʘʨʦʚʠʟʘʮʠʿʝ, ʦʜ ʩʚʝʪʣʦʩʥʦʛ ʩʪʘʜʠʿʫʤʘ, ʢʘʦ 

ʠ ʦʜ ʜʫʞʠʥʝ ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ ʦʜ ʧʦʯʝʪʢʘ ʙʦʢʦʨʝˁʘ ʜʦ ʧʦʯʝʪʢʘ ʬʝʥʦʬʘʟʝ 

ʚʣʘʪʘˁʘ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂ (2011) ʪʚʨʜʝ ʜʘ ʦʜ 

ʧʨʠʤʝˁʝʥʠʭ ʤʝʨʘ ʪʝʭʥʦʣʦʛʠʿʝ ʧʨʦʠʟʚʦʜˁʝ ʿʝʯʤʘ, ʥʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʥʘ ʙʦʢʦʨʝˁʝ 
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ʠʤʘʿʫ ʚʨʝʤʝ ʩʝʪʚʝ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ʦʙʝʟʙʝʹʝʥʦʩʪ ʙʠˀʘʢʘ ʭʨʘʥˀʠʚʠʤ ʤʘʪʝʨʠʿʘʤʘ ʠ 

ʦʩʚʝʪˀʝʥʦʩʪ ʙʠˀʘʢʘ. ʇʨʝʤʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ʦʜʥʦʩʥʦ ʚʝʣʠʯʠʥʘ 

ʞʠʚʦʪʥʦʛ ʧʨʦʩʪʦʨʘ, ʠʤʘ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʧʦʿʘʚʫ ʙʦʢʦʨʝˁʘ. ʄʘʣʝʰʝʚʠ˂ ʠ 

ʉʪʘʨʯʝʚʠ˂ (1992) ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʟʘ ʧʠʚʩʢʠ ʿʝʯʘʤ ʚʝʦʤʘ ʚʘʞʥʦ ʜʘ ʩʝ ʦʜʨʝʜʠ 

ʦʧʪʠʤʘʣʥʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ. ʈʝʜʘʢ ʢʘʦ ʠ ʧʨʝʚʠʰʝ ʛʫʩʪ ʩʢʣʦʧ ʫʪʠʯʫ ʥʘ ʧʨʠʥʦʩ ʠ 

ʢʚʘʣʠʪʝʪ ʟʨʥʘ. ʇʨʝʤʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ, ʧʦʨʝʜ ʨʝʪʢʦʛ ʩʢʣʦʧʘ ʢʦʿʠ ʠʤʘ ʫʪʠʮʘʿ ʥʘ 

ʧʨʦʜʫʞʝʥʦ ʙʦʢʦʨʝˁʝ, ʧʦʩʝʙʘʥ ʨʠʟʠʢ ʧʨʝʜʩʪʘʚˀʘ ʧʨʝʛʫʩʪ ʩʢʣʦʧ ʢʦʿʠ ʟʥʘʯʘʿʥʦ 

ʩʤʘˁʫʿʝ ʧʨʠʥʦʩ ʟʨʥʘ, ʧʨʠʥʦʩ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ, ʤʘʩʫ 1000 ʟʨʥʘ ʠ ʧʦʚʝ˂ʘʚʘ 

ʧʨʠʩʫʩʪʚʦ ʧʨʝʚʘʣʝʥʪʥʠʭ ʙʦʣʝʩʪʠ.  

ʄʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ ʠʤʘ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʧʦʿʘʚʫ ʙʦʢʦʨʝˁʘ, ʘ ʥʘʨʦʯʠʪʦ 

ʤʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ ʘʟʦʪʦʤ. ʄʘʣʝʰʝʚʠ˂ (1983), Podsiadlo et al. (1999), Garcia del 

Moral et al. (1999), ʇʘʫʥʦʚʠ˂ (2001), Alam et al. (2007) ʠ Shafi et al. (2011) ʫʢʘʟʫʿʫ 

ʜʘ ʧʦʨʘʩʪ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʫʪʠʯʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ. ʇʘʫʥʦʚʠ˂ (2001), 

ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʪʨʠ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʠ ʜʚʝ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʘ 

ʧʝʪ ʨʘʟʣʠʯʠʪʠʭ ʜʦʤʘ˂ʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʟʘʢˀʫʯʫʿʝ ʜʘ ʿʝ ʧʨʦʩʝʯʥʦ 

ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʟʘ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʟʥʦʩʠʣʦ 4,17. ʇʨʦʩʝʯʥʦ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ 

1996. ʛʦʜʠʥʠ ʿʝ ʠʟʥʦʩʠʣʦ 3,79, ʫ 1997. ʛʦʜʠʥʠ 3,57, ʘ ʫ 1998. ʛʦʜʠʥʠ 4,98. 

ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ 

ɱʘʩʪʨʝʙʘʮ (4,52), ʘ ʥʘʿʤʘˁʝ ʩʦʨʪʘ ʂʨʘʛʫʿ (3,93). ʀʩʪʠ ʘʫʪʦʨ ʿʝ ʫʦʯʠʦ ʪʨʝʥʜ 

ʩʤʘˁʠʚʘˁʘ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʦʜ 4,56 ʧʨʠ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ (300 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
) ʜʦ 3,68 ʧʨʠ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ (500 ʢʣʠʿʘʚʠʭ 

ʟʨʥʘ m
2
). ʉʫʧʨʦʪʥʦ, ʧʦʚʝ˂ʘˁʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʨʝʟʫʣʪʠʨʘ ʧʦʨʘʩʪʦʤ ʦʧʰʪʝʛ 

ʙʦʢʦʨʝˁʘ, ʦʜ 3,74 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʹʫʙʨʝˁʘ (ʙʝʟ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ) ʜʦ 4,39 

ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. Alam et al. (2007) ʩʤʘʪʨʘʿʫ ʜʘ ʫʢʫʧʥʦ 

ʙʦʢʦʨʝˁʝ ʧʨʝʜʩʪʘʚˀʘ ʚʘʞʘʥ ʯʠʥʠʣʘʮ ʢʦʿʠ ʫʪʠʯʝ ʥʘ ʧʨʠʥʦʩ. ʊʘʢʦʹʝ, ʧʨʝʤʘ 

ˁʠʭʦʚʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʫʪʠʮʘʿʘ ʯʝʪʠʨʠ ʥʠʚʦʘ ʹʫʙʨʝˁʘ ʥʘ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ 

ʯʝʪʠʨʠ ʩʦʨʪʝ ʿʝʯʤʘ ʫ ɹʘʥʛʣʘʜʝʰʫ, ʟʘʢˀʫʯʫʿʫ ʜʘ ʧʦʚʝ˂ʘˁ ʝ ʥʠʚʦʘ ʘʟʦʪʘ ʧʦʚʝ˂ʘʚʘ 

ʫʢʫʧʘʥ ʙʨʦʿ ʩʪʘʙʘʣʘ ʧʦ ʙʠˀʮʠ. ʇʨʠʤʝʥʦʤ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 120 kg ha
1
 

ʜʦʙʠʿʝʥʦ ʿʝ ʥʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ (5,1), ʟʘʪʠʤ ʩʘ 90 kg ha
1
 (4,8), ʘ ʥʘʿʤʘˁʝ ʥʘ 

ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ (2,5). ʅʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʫʦʯʝʥʦ ʢʦʜ ʩʦʨʪʝ BB 1 

(4,5), ʘ ʥʘʿʤʘˁʝ ʢʦʜ ʩʦʨʪʝ Karan 19 (3,7). Shafi et al. (2011), ʠʩʧʠʪʫʿ ʫ˂ʠ ʜʚʝ ʩʦʨʪʝ 

ʿʝʯʤʘ (ʣʦʢʘʣʥʫ ʩʦʨʪʫ ʠ ʩʦʨʪʫ Sterling) ʫ ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʨʘʩʪʫ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 
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ʧʨʠʭʨʘʥʠ (0, 20, 40 60, 80 ʠ 100 kg ha
1
) ʫ ʇʘʢʠʩʪʘʥʫ, ʠʩʪʠʯʝ ʜʘ ʿʝ ʧʨʠ ʜʦʟʠ ʘʟʦʪʘ 

ʦʜ 60 kg ha
1
 ʫʩʪʘʥʦʚˀʝʥ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʙʨʦʿ ʩʪʘʙʘʣʘ m

2
 ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ 

ʪʨʝʪʤʘʥʝ ʹʫʙʨʝˁʘ. ɸʫʪʦʨʠ ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʪʦ ʨʝʟʫʣʪʘʪ ʦʧʪʠʤʘʣʥʝ ʜʦʩʪʫʧʥʦʩʪʠ 

ʘʟʦʪʘ, ʘ ʜʘ ʩʫ ʥʠʩʢʝ ʠ ʚʠʩʦʢʝ ʜʦʟʝ ʘʟʦʪʘ ʠʟʘʟʚʘʣʝ ʩʤʘˁʝˁʝ ʥʘʜʟʝʤʥʦʛ ʚʝʛʝʪʘʪʠʚʥʦʛ 

ʨʘʩʪʘ ʙʠˀʘʢʘ. Gozdowski et al. (2012), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʦʢʦʚʘ ʩʝʪʚʝ ʠ 

ʨʘʟʣʠʯʠʪʝ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ (0, 30, 60 ʠ 90 kg ha
1
) ʥʘ ʦʧʰʪʝ ʙʦʢʦʨʝˁʘ 

ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Rastik ʠ Rasbet ʫ ʇʦˀʩʢʦʿ, ʠʩʪʠʯʫ ʜʘ ʿʝ ʩʦʨʪʘ Rasbet ʫ ʩʚʠʤ 

ʛʦʜʠʥʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠʤʘʣʘ ʚʝ˂ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ Rastik. 

ʊʘʢʦʹʝ, ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʦʢʦʚʘ ʩʝʪʚʝ (ʚʝ˂ʝ ʫ ʨʘʥʦʿ 

ʩʝʪʚʠ) ʠ ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʝˁʘ (ʥʘʿʤʘˁʝ ʥʘ ʚʘʨʠʿʘʥʪʘʤʘ ʙʝʟ ʘʟʦʪʥʦʛ ʹʫʙʨʝˁʘ). ʋ 

ʧʨʦʩʝʢʫ, ʟʘ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʫʯʝʰ˂ʝ ʙʠʘˀʢʘ ʩʘ ʿʝʜʥʠʤ ʠʟʜʘʥʢʦʤ ʩʦʨʪʝ 

Rastik (30,1%) je ʙʠʣʦ ʚʝ˂ʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ Rasbet (18,2%), ʜʦʢ ʿʝ ʫʯʝʰ˂ʝ 

ʙʠˀʢʘ ʩʘ 4, 5, 6 ʠ ʚʠʰʝ ʠʟʜʘʥʘʢʘ ʩʦʨʪʝ Rasbet (15,7; 5,0 ʠ 4,7%) ʙʠʣʦ ʚʝʝ˂ ʫ ʦʜʥʦʩʫ 

ʥʘ ʩʦʨʪʫ Rastik (11,3; 3,0 ʠ 3,0%). ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʘʫʪʦʨʘ ʦʚʠ ʧʦʜʘʮʠ ʫʢʘʟʫʿʫ ʥʘ 

ʦʩʦʙʠʥʫ ʤʘˁʝʛ ʙʦʢʦʨʝˁa ʩʦʨʪʝ Rastik. ʀʩʭʨʘʥʘ ʘʟʦʪʦʤ ʿʝ ʥʝʟʥʘʪʥʦ ʫʪʠʮʘʣʘ ʥʘ 

ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʦʛ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ. ʄʝʹʫʪʠʤ, ʫ ʧʨʦʩʝʢʫ ʙʨʦʿ ʙʠˀʘʢʘ ʩʘ 4 

ʠʟʜʘʥʢʘ je ʙʠʦ ʟʥʘʪʥʦ ʚʝ˂ʠ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʜʦʟʦʤ ʘʟʦʪʘ ʦʜ 60 kg ha
1 
ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʢʦʥʪʨʦʣʥʦʤ ʚʘʨʠʿʘʥʪʦʤ ʹʫʙʨʝˁʘ. 

Soleyman et al. (2011) ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250, 350 

ʠ 450 ʟʨʥʘ m
2
) ʠ ʜʚʘ ʨʘʟʣʠʯʠʪʘ ʨʦʢʘ ʩʝʪʚʝ (ʥʦʚʝʤʙʘʨ ʠ ʜʝʮʝʤʙʘʨ) ʥʘ ʦʧʰʪʝ 

ʙʦʢʦʨʝˁʝ ʪʨʠ ʩʦʨʪʝ ʿʝʯʤʘ (Kavir, Rayhanee and Karun) ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ 

2002ï2003. ʛʦʜʠʥʝ ʫ ʀʨʘʥʫ, ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʫʪʠʮʘʿ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʙʠʦ ʟʥʘʯʘʿʘʥ ʠ ʜʘ ʿʝ 

ʥʘʿʤʘˁʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʠʤʘʣʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
 (1,11), ʘ ʥʘʿʚʝ˂ʝ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 250 ʟʨʥʘ m
2
 (2,56). ʈʘʟʣʠʯʠʪʠ ʨʦʢʦʚʠ ʩʝʪʚʝ ʥʠʩʫ ʟʥʘʯʘʿʥʦ 

ʫʪʠʮʘʣʠ ʥʘ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʙʠˀʘʢʘ (1,82 ʠ 1,78). OôDonovan (2011) ʪʚʨʜʠ ʜʘ 

ʙʦʢʦʨʝˁʝ ʦʧʘʜʘ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠ ʯʝʤʫ ʩʝ ʥʘʿʚʝ˂ʝ ʩʤʘˁʝˁʝ ʿʘʚˀʘ ʩʘ 

ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 100 ʥʘ 300 ʟʨʥʘ m
2
.  

ʇʘʫʥʦʚʠ˂ (2001) ʠʩʪʠʯʝ ʜʘ ʿʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ ʚʨʣʦ ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ 

ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʢʦʝʬʠʮʠʿʝʥʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (0,82), ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦj 

ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (0,56), ʘ ʫ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʙʨʦʿʝʤ ʙʠˀʘʢʘ 

m
2
 ( 0,69) ʠ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ m

ï2
 ( 0,57). Madiĺ et al. (2012ʘ) ʥʘʚʦʜʝ ʜʘ ʿʝ ʙʨʦʿ 

ʢʣʘʩʦʚʘ m
2
 ʫ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʫʢʫʧʥʠʤ ʙʦʢʦʨʝˁʝʤ, ʜʦʢ ʿʝ ʫʢʫʧʥʦ 
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ʙʦʢʦʨʝˁʝ ʫ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩ ʤʘʩʦʤ 1000 ʟʨʥʘ. KŚen et al. (2014) ʩʫ 

ʫʪʚʨʜʠʣʠ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʠ ʫ ʬʘʟʠ ʧʫʥʝ ʟʨʝʣʦʩʪʠ ʠʟʤʝʹʫ 

ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʩʪʘʙʘʣʘ ʙʠˀʢʝ ʠ ʚʠʩʠʥʝ ʧʨʠʥʦʩʘ ʟʨʥʘ (0,307), ʢʘʦ ʠ ʠʟʤʝʹʫ ʙʨʦʿʘ 

ʩʪʘʙʘʣʘ ʙʠˀʢʝ ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 (0,653). ʅʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʫoʯʝʥʘ ʠʟʤʝʹʫ 

ʙʨʦʿʘ ʩʪʘʙʘʣʘ ʙʠˀʢʝ ʠ ʤʘʩʝ ʟʨʥʘ ʢʣʘʩʘ (ï0,550), ʙʨʦʿʘ ʩʪʘʙʘʣʘ ʙʠˀʢʝ ʠ ʙʨʦʿʘ ʟʨʥʘ 

ʢʣʘʩʘ (ï0,496), ʢʘʦ ʠ ʠʟʤʝʹʫ ʙʨʦʿʘ ʩʪʘʙʘʣʘ ʙʠˀʢʝ ʠ ʤʘʩʝ 1000 ʟʨʥʘ (ï0,400). 

 

ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʧʨʝʜʩʪʘʚˀʘ ʦʜʥʦʩ ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʠ 

ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ.  

ʄʘʣʝʰʝʚʠ˂ (1985) ʨʘʟʤʘʪʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (150, 250, 350, 450 ʠ 

550 ʟʨʥʘ m
2
) ʥʘ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, 

ʟʘʢˀʫʯʫʿʝ ʜʘ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʧʘʜʘ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ. ʇʘʫʥʦʚʠ˂ (2001), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʪʨʠ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʚʝ 

ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʘ ʧʝʪ ʨʘʟʣʠʯʠʪʠʭ ʜʦʤʘ˂ʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ 

ʿʝʯʤʘ, ʠʩʪʠʯʝ ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʟʘ ʪʨʦʛʦʜʠʰˁʠ 

ʧʝʨʠʦʜ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟʥʦʩʠʦ 3,10. ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʿʝ ʙʠʦ 

ʥʘʿʚʝ˂ʠ ʫ 1998. ʛʦʜʠʥʠ (3,50), ʫ 1996. ʛʦʜʠʥʠ ʠʤʘʦ ʿʝ ʚʨʝʜʥʦʩʪ 2,88, ʘ ʥʘʿʤʘˁʠ ʫ 

1997. ʛʦʜʠʥʠ (2,82). ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʿʝ 

ʠʤʘʣʘ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (3,26), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 294 (2,90). ʋ ʩʚʝ ʪʨʠ 

ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʫʪʚʨʹʝʥ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʥʘ 

ʦʚʫ ʦʩʦʙʠʥʫ. ʋʢʫʧʥʦ ʟʘ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ, ʥʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʹʫʙʨʝʘˁ ʘʟʦʪʦʤ, 

ʥʘʿʚʝ˂ʠ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʿʝ ʙʠʦ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ 

(3,37), ʜʦʢ ʿʝ ʥʘʿʤʘˁʠ ʟʘʙʝʣʝʞʝʥ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ (2,78). ʉʘ ʧʦʨʘʩʪʦʤ ʘʟʦʪʥʝ 

ʠʩʭʨʘʥʝ ʧʨʠʤʝ˂ʝʥ ʿʝ ʪʨʝʥʜ ʨʘʩʪʘ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ, ʦʜ 2,89 ʥʘ 

ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʹʫʙʨʝˁʘ ʜʦ 3,36 ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

ʊʘʢʦʹʝ, ʄunir (2002) ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʯʝʪʠʨʠ ʨʘʟʣʠʯʠʪʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʠ ʪʨʠ 

ʥʠʚʦʘ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʥʘ ʧʨʠʥʦʩ ʩʦʨʪʝ ʿʝʯʤʘ Rum, ʫʪʚʨʹʫʿʝ ʥʘʿʚʝ˂ʠ ʢʦʝʬʠʮʠʿʝʥʪ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʧʨʠ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (2,33), ʘ ʥʘʿʤʘˁʠ ʧʨʠ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ (1,43). ʋʪʠʮʘʿ ʨʘʩʪʫ˂ʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʧʦʢʘʟʫʿʝ ʨʘʩʪ ʢʦʝʬʠʮʠʿʝʥʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʦʜ 1,35 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʹʫʙʨʝˁʘ ʜʦ 2,71 ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ. Alam et al. (2007), ʘʥʘʣʠʟʦʤ ʫʪʠʮʘʿʘ ʥʠʚʦʘ 

ʹʫʙʨʝˁʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ ʯʝʪʠʨʠ ʩʦʨʪʝ ʿʝʯʤʘ (BB 1, Karan 19, Karan 163 
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ʠ Karan 351), ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʩʘ ʧʦʨʘʩʪʦʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʨʘʩʪʘʦ ʙʨʦʿ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʪʘʙʘʣʘ ʧʦ ʙʠˀʮʠ, ʦʜ 2,1 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʹʫʙʨʝˁʘ ʜʦ 4,5 

ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʦʜ 120 kg ha
-1
.  

Ruiter et al. (1988) ʥʘʚʦʜʝ ʜʘ ʿʝ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʙʠˀʮʠ (ʧʨʦʜʫʢʪʠʚʥʦ 

ʙʦʢʦʨʝˁʝ) ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʧʨʠʥʦʩʦʤ ʩʫʚʝ ʤʘʪʝʨʠʿʝ (0,70), ʩʘ ʧʨʠʥʦʩʦʤ 

ʟʨʥʘ (0,65), ʩʘʜʨʞʘʿʝʤ ʘʟʦʪʘ ʫ ʟʨʥʫ ʿʝʯʤʘ (0,73) ʠ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,61), ʘ ʫ 

ʥʝʛʘʪʠʚʥʦʿ ʩʘ ʙʨʦʿʝʤ ʙʠˀʘʢʘ m
2
 (ï0,81). ʇʘʫʥʦʚʠ˂ (2001) ʠʩʪʠʯʝ ʧʦʟʠʪʠʚʥʫ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ 

(0,82), ʜʫʞʠʥʝ ʢʣʘʩʘ (0,53) ʠ ʫʯʝʰ˂ʘ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (055), ʘ ʥʝʛʘʪʠʚʥʫ ʩʘ ʙʨʦʿʝʤ 

ʙʠˀʘʢʘ m
ï2

 (ï0,81) ʠ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ m
ï2

 (ï0,64). 

 

ɹʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ je ʫ ʜʠʨʝʢʪʥʦʿ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʙʨʦʿʘ 

ʢʣʠʿʘʚʠʭ ʟʨʥʘ ʫ ʩʝʪʚʠ (ɱʝʚʪʠ˂, 1971; ʄʘʣʝʰʝʚʠ˂, 1983; ʇʘʫʥʦʚʠ˂, 2001).  

ɸʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (150, 250, 350,450 ʠ 550 ʟʨʥʘ m
2
) ʥʘ 

ʙʨʦʿ ʧʦʥʠʢʣʠʭ ʙʠˀʘʢʘ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʄʘʣʝʰʝʚʠ˂ (1985) ʟʘʢˀʫʯʫʿʝ ʜʘ ʩʘ 

ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʨʘʩʪʝ ʙʨʦʿ ʧʦʥʠʢʣʠʭ ʙʠˀʘʢʘ, ʘ ʩʘ ˁʠʤ ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m
-2
 ʠ 

ʧʨʠʥʦʩ ʟʨʥʘ ʿʝʯʤʘ. ʀʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʰʝʩʪ ʦʟʠʤʠʭ ʠ ʰʝʩʪ ʿʘʨʠʭ 

ʩʦʨʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʣʠʥʠʿʘ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʦʛʣʝʜʫ, ʇʘʫʥʦʚʠ˂ 

(1994) ʪʚʨʜʠ ʜa ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 500 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2 
ʧʨʦʩʝʯʘʥ ʙʨʦʿ 

ʠʟʥʠʢʣʠʭ ʙʠˀʘʢʘ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʠ ʣʠʥʠʿʝ ʫ ʩʚʠʤ ʛʦʜʠʥʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʠʟʥʦʩʠ 365,4. ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʿʝ ʫʪʚʨʹʝʥ ʫ 

1990. ʛʦʜʠʥʠ (371,5), ʘ ʥʘʿʤʘˁʠ ʫ 1992. ʛʦʜʠʥʠ (353,7). ɹʨʦʿ ʙʠˀʘʢʘ m
2
 ʿʝ 

ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʦ ʦʜ ʛʝʥʦʪʠʧʘ, ʛʦʜʠʥʘ ʠʩʧʠʪʠʚʘˁʘ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʠʟʤʝʹʫ 

ʛʝʥʦʪʠʧʦʚʘ ʠ ʛʦʜʠʥʘ. ʇʘʫʥʦʚʠ˂ (2001), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʜʚʝ ʜʦʟʝ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʠ ʪʨʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʙʨʦʿ ʙʠˀʘʢʘ m
2 
ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ, 

ʟʘʢˀʫʯʫʿʝ ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ ʟʘ ʩʚʝ ʛʦʜʠʥʝ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʠʟʥʦʩʠʦ 310,6. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʠʟʥʠʢʣʠʭ ʙʠˀʘʢʘ ʙʠʦ ʿʝ 1997. 

ʛʦʜʠʥʝ (327,0), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ 1998. ʛʦʜʠʥʝ (279,0). ʀʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʩʝ 

ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʝ ʫ ʦʚʦʤ ʩʚʦʿʩʪʚʫ ʫ ʧʨʚʦʿ ʠ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʜʦʢ ʿʝ ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʦʚʘ ʨʘʟʣʠʢʘ ʙʠʣʘ ʟʥʘʯʘʿʥʘ. ʋ ʩʚʝ 

ʪʨʠ ʛʦʜʠʥʝ ʧʦʚʝ˂ʘʥʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʨʝʟʫʣʪʠʨʘʣʘ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʠʤ ʧʦʚʝ˂ʘˁʝʤ 

ʙʨʦʿʘ ʙʠˀʢʘ m
2
, ʦʜ 

 
221,2 ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʜʦ 391,9 ʫ ʥʘʿʚʝ˂ʦ ʿʛʫʩʪʠʥʠ ʩʝʪʚʝ. 
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ʋʪʠʮʘʿ ʘʟʦʪʘ ʥʘ ʙʨʦʿ ʙʠˀʘʢʘ ʿʝ ʧʦʢʘʟʘʦ ʦʜʩʫʩʪʚʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʫ 

ʧʨʚʝ ʜʚʝ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʠʩʧʦˀʝʥʘ ʚʠʩʦʢʦ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ ʠ ʚʘʨʠʿʘʥʪʝ ʩʘ 30 kg ha
1
 

ʘʟʦʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʩʘ 60 kg hʘ
1
 ʘʟʦʪʘ. McKenzie et al. (2005) ʫ 

ʪʨʦʛʦʜʠʰˁʝʤ ʦʛʣʝʜʫ (2001ï2003) ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʫʪʠʮʘʿ ʹʫʙʨʝˁʘ, ʨʦʢʦʚʘ ʩʝʪʚʝ ʠ 

ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʥʘ ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʥʘ ʧʦʜʨʫʯʿʫ ʿʫʞʥʝ ɸʣʙʝʨʪʝ ʫ 

ʂʘʥʘʜʠ. ʋ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʩʫ ʙʠʣʠ ʫʢˀʫʯʝʥʠ: ʧʝʪ ʥʠʚʦʘ ʹʫʙʨʝˁʘ N (0, 40, 80, 120 

ʠ 160 kg ha
1
), ʯʝʪʠʨʠ ʥʠʚʦʘ ʹʫʙʨʝˁʘ P2ʆ5 (0, 6,5, 13 ʠ 19,5 kg ha

1
), ʪʨʠ ʥʠʚʦʘ 

ʹʫʙʨʝˁʘ K2ʆ (0, 25 ʠ 50 kg ha
1
), ʜʚʘ ʥʠʚʦʘ ʹʫʙʨʝˁʘ S (0, 10, ʠ 20 kg ha

1
), ʪʨʠ 

ʨʦʢʘ ʩʝʪʚʝ (ʥʘ ʜʝʩʝʪ ʜʘʥʘ), ʧʝʪ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (150, 200, 250, 300, 350 ʢʣʠʿʘʚʠʭ ʟʨʥʘ 

m
2
) ʠ ʩʝʜʘʤ ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ. ʆʛʣʝʜʠ ʩʫ ʙʠʣʠ ʧʦʩʪʘʚˀʝʥʠ ʫ 

ʫʩʣʦʚʠʤʘ ʩʫʚʦʛ ʨʘʪʘʨʝˁʘ ʠ ʩʘ ʜʚʝ ʚʘʨʠʿʘʥʪʝ ʥʘʚʦʜˁʘʚʘˁʘ (ʩʘ 370 mm ʠ 497 mm 

ʚʦʜʝ ʪʦʢʦʤ ʤʘʿʘ, ʿʫʥʘ ʠ ʿʫʣʘ ʤʝʩʝʮʘ). ɸʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʩʫ ʥʘ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ 

m
2
 ʚʠʩʦʢʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘʣʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʨʦʢ ʩʝʪʚʝ (p<0,001), ʜʦʢ ʿʝ 

ʹʫʙʨʝˁʝ ʘʟʦʪʦʤ ʧʦʢʘʟʘʣʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ (p<0,05) ʩʘʤʦ ʫ 2003. ʛʦʜʠʥʠ. ɫʫʙʨʝˁʝ 

ʬʦʩʬʦʨʦʤ, ʢʘʣʠʿʫʤʦʤ ʠ ʩʫʤʧʦʨʦʤ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʦ ʥʘ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ 

m
2
. ʋʢʫʧʥʦ ʥʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ m

2
 ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ B1602 (176), ʘ 

ʥʘʿʤʘˁʠ ʩʦʨʪʘ Excel (133). ʉʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʟʥʘʯʘʿʥʦ ʿʝ ʨʘʩʪʘʦ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʠ ʪʦ 

ʦʜ 109 ʙʠˀʘʢʘ m
2
 ʧʨʠ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʜʦ 221 ʙʠˀʘʢʘ m

2
 ʧʨʠ ʥʘʿʚʝ˂ʦʿ 

ʩʝʪʚʝʥʦʿ ʥʦʨʤʠ. ɿʘ ʮʝʦ ʧʝʨʠʦʜ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʦʜ ʫʪʠʮʘʿʝʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʩʘʤʦ ʿʝ 

ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʹʫʙʨʝˁʘ ʠʤʘʦ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʙʨʦʿ ʙʠˀʘʢʘ m
2
 (154) ʫ ʦʜʥʦʩʫ 

ʥʘ ʦʩʪʘʣʝ ʪʨʝʪʤʘʥʝ ʹʫʙʨʝˁʘ, ʦʩʠʤ ʪʨʝʪʤʘʥʘ ʩʘ 40 kg ha
1
 ʘʟʦʪʘ (159). McKenzie et 

al. (2010) ʩʫ ʫ ʯʝʪʚʦʨʦʛʦʜʠʰˁʝʤ ʦʛʣʝʜʫ (2006ï2009) ʠʩʧʠʪʠʚʘʣʠ ʫʪʠʮʘʿ ʨʦʢʦʚʘ 

ʩʝʪʚʝ (ʯʝʪʠʨʠ ʨʦʢʘ ʩʝʪʚʝ ʥʘ ʜʝʩʝʪ ʜʘʥʘ, ʧʦʯʝʚ ʧʨʚʝ ʜʚʝ ʛʦʜʠʥʝ ʦʜ ʢʨʘʿʘ ʘʧʨʠʣʘ, ʘ 

ʜʨʫʛʝ ʜʚʝ ʛʦʜʠʥʝ ʦʜ ʩʨʝʜʠʥʝ ʘʧʨʠʣʘ) ʠ ʩʝʪʚʝʥʝ ʥʦʨʤʝ (ʟʘ ʞʠʪʘʨʠʮʝ 100, 200, 300, 

400 ʠ 500 ʟʨʥʘ m
2
) ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ 11 ʞʠʪʘʨʠʮʘ ʠ ʜʚʝ ʫ ʘˀʥʝ ʢʫʣʪʫʨʝ ʥʘ ʜʚʝ 

ʣʦʢʘʮʠʿʝ ʥʘ ʧʦʜʨʫʯʿʫ ʿʫʞʥʝ ɸʣʙʝʨʪʝ ʫ ʂʘʥʘʜʠ ʫ ʫʩʣʦʚʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. ɸʫʪʦʨʠ 

ʥʘʚʦʜʝ ʜʘ ʿʝ ʧʨʦʮʝʥʘʪ ʠʩʢʣʠʿʘʣʠʭ ʙʠˀʘʢʘ ʿʝʯʤʘ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 300, 400 ʠ 

500 ʟʨʥʘ m
2 

 (74%, 67% ʠ 65%) ʙʠʦ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʝ ʜʚʝ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ (90% ʠ 78%). ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʨʦʢʦʚʘ ʩʝʪʚʝ ʿʝ ʫʪʚʨʹʝʥʘ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ ʫ ʧʨʦʮʝʥʪʫ ʠʩʢʣʠʿʘʣʠʭ ʙʠˀʘʢʘ ʿʝʯʤʘ ʩʘʤʦ ʠʟʤʝʹʫ ʧʨʚʦʛ ʠ ʧʦʩʣʝʜˁʝʛ ʨʦʢʘ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

17 

 

ʩʝʪʚʝ (74% ʠ 61%). O'Donovan et al. (2012) ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʜʚʘ ʨʦʢʘ ʩʝʪʚʝ 

(ʨʝʣʘʪʠʚʥʦ ʨʘʥʘ ʠ ʢʘʩʥʘ ʩʝʪʚʘ) ʠ ʧʝʪ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (100, 200, 300, 400, ʠ, 

500 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
) ʥʘ ʧʨʦʠʟʚʦʜˁʫ AC Metcalfe ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʥʘ ʦʩʘʤ 

ʣʦʢʘʮʠʿʘ ʫ ʟʘʧʘʜʥʦʿ ʂʘʥʘʜʠ (2006ï2008), ʥʘʚʦʜʝ ʜʘ ʩʝ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 

300 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʜʦʙʠʿʘʣʦ ʧʨʦʩʝʯʥʦ 200 ʙʠˀʘʢʘ m

2
, ʧʨʠʙʣʠʞʥʦ 70% ʦʜ 

ʟʘʩʝʿʘʥʝ ʢʦʣʠʯʠʥʝ ʩʝʤʝʥʘ. ʉʣʠʯʥʝ ʨʝʟʫʣʪʘʪʝ ʩʫ ʜʦʙʠʣʠ ʫ ʧʨʝʪʭʦʜʥʠʤ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ O'Donovan et al. (2009) ʠ MeKenzi et al. (2005), ʠʩʪʠʯʫ˂ʠ ʜʘ ʿʝ ʫ 

ʧʨʦʩʝʢʫ 67% ʦʜ ʫʢʫʧʥʦ ʟʘʩʝʿʘʥʠʭ ʚʠʪʘʣʥʠʭ ʩʝʤʝʥʘ ʧʨʦʠʟʚʝʣʦ ʙʠˀʢʫ. ʄʘʣʝʰʝʚʠ˂ 

ʠ ʉʪʘʨʯʝʚʠ˂ (1992) ʥʘʚʦʜʝ ʜʘ ʧʦˀʩʢʦ ʥʠʮʘˁʝ ʥʝ ʙʠ ʩʤʝʣʦ ʙʠʪʠ ʤʘˁʝ ʦʜ 80%. 

Trifan et al. (2014), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʩʝʜʘʤ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʝʪ ʨʦʢʦʚʘ 

ʩʝʪʚʝ ʥʘ ʙʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʦʟʠʤʝ ʩʦʨʪʝ ʿʝʯʤʘ Cardinal ʫ 

ʈʫʤʫʥʠʿʠ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ 2012ï2013. ʛʦʜʠʥʝ, ʠʩʪʠʯʫ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ 

ʙʠˀʘʢʘ m
2
 ʙʠʦ ʧʨʠ ʥʘʚʿʝʦ˂ʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 750 ʢʣʠʿʚʠʭ ʟʨʥʘ m

2 
(404), ʘ 

ʥʘʿʤʘˁʠ ʧʨʠ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 200 ʢʣʠʿʚʠʭ ʟʨʥʘ m
2
 (140).  

Paunoviĺ et al. (2006ʘ) ʥʘʚʦʜʝ ʜʘ ʿʝ ʙʨʦʿ ʙʠˀʢʘ m
2
 ʫ ʧʦʪʧʫʥʦ ʿʧʦʟʠʪʠʚʥʦʿ 

ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ m
2 
(0,96) ʠ ʩʥʘʞʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (0,71), ʘ ʫ ʩʥʘʞʥʦ ʿʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʜʫʞʠʥʦʤ ʢʣʘʩʘ         

(ï0,83) ʠ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (ï0,78). Ruiter et al. (1988) ʫʦʯʘʚʘ ʥʝʛʘʪʠʚʥʫ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʙʨʦʿʘ ʙʠˀʘʢʘ m
2 
ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (ï0,54), ʢʘʦ ʠ ʠʟʤʝʹʫ 

ʙʨʦʿʘ ʙʠˀʘʢʘ m
-2 
ʠ ʩʘʜʨʞʘʿʘ ʘʟʦʪʘ ʫ ʟʨʥʫ ʿʝʯʤʘ (ï0,48). 

3.2. ʂʦʤʧʦʥʝʥʪe ʧʨʠʥoʩʘ ʠ ʧʨʠʥʦʩ ʟʨʥʘ 

ɹʨʦʿ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʧʨʚʝʥʩʪʚʝʥʦ ʟʘʚʠʩʠ 

ʦʜ ʥʘʩʣʝʜʥʠʭ ʦʩʦʙʠʥʘ ʩʦʨʪʝ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʿʘʯʝʛ ʠʣʠ ʩʣʘʙʠʿʝʛ ʙʦʢʦʨʝˁʘ (ʇʘʫʥʦʚʠ˂ 

ʠ ʄʘʜʠ˂, 2011, ʄʘʜʠ˂ ʠ ʩʘʨ., 2011ʘ), ʘʣʠ ʠ ʦʜ ʥʦʨʤʝ ʩʝʪʚʝ ʠ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ 

ʙʠˀʘʢʘ, ʥʘʨʦʯʠʪʦ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ (Madiĺ et al., 2006; Paunoviĺ et al., 2007ʙ; ʄʘʜʠ˂ 

ʠ ʩʘʨ., 2011; ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011, Zecevic et al., 2011). 

ʄʘʣʝʰʝʚʠ˂ ʠ ʉʪʘʨʯʝʚʠ˂ (1992), ʇʘʫʥʦʚʠ˂ (2001), Zecevic et al. (2011) ʠ 

ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014) ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ 

ʥʘʿʚʘʞʥʠʿʘ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʥʦʩʘ ʩʚʠʭ ʧʨʘʚʠʭ ʞʠʪʘ. ʉʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ ʧʦʚʝ˂ʘʚʘ ʩʝ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
, ʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʙʨʦʿʘ 

ʢʣʘʩʦʚʘ ʧʦʚʝ˂ʘʚʘ ʩʝ ʠ ʧʨʠʥʦʩ ʟʨʥʘ (ʄʘʣʝʰʝʚʠ˂, 1985; Garc²a del Moral and Garc²a 
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del Moral, 1995; Prģulj et al., 1998; Bhutta et al., 2005; Paunoviĺ et al., 2006, 2006a, 

2008; Madiĺ et al., 2009; ɻʣʘmʦʯʣʠʿʘ ʠ ʩʘʨ., 2011, ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʋ 

ʩʝʤʠʘʨʠʜʥʠʤ ʫʩʣʦʚʠʤʘ ʢʦʿʠ ʚʣʘʜʘʿʫ ʫ ʧʦʜʨʫʯʿ ʠʤʘ ʿʫʛʦʠʩʪʦʯʥʝ ɽʚʨʦʧʝ ʙʨʦʿ 

ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʠhʥʝ ʧʨʝʜʩʪʘʚˀʘ ʥʘʿʥʝʩʪʘʙʠʣʥʠʿʫ ʢʦʤʧʦʥʝʥʪʫ ʧʨʠʥʦʩʘ 

(ʇʨʞʠˀ ʠ ʄʦʤʯʠʣʦʚʠ˂,2004). ɿʙʦʛ ʪʦʛʘ ʿʝ ʟʘ ʧʦʩʪʠʟʘˁʝ ʩʪʘʙʠʣʥʠʭ ʧʨʠʥʦʩʘ, 

ʧʦʩʝʙʥʦ ʚʘʞʥʦ ʜʘ ʩʦʨʪʘ ʧʦʩʝʜʫʿʝ ʚʠʩʦʢʫ ʧʣʘʩʪʠʯʥʦʩʪ ʠ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʫ ʛʦʜʠʥʘʤʘ 

ʩʘ ʥʝʧʦʚʦˀʥʠʤ ʫʩʣʦʚʠʤʘ ʟʘ ʬʦʨʤʠʨʘˁʝ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʪʦ ʥʘʜʦʢʥʘʜʠ 

ʧʫʪʝʤ ʧʦʚʝ˂ʘˁʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʣʘʩʘ (KŚen et al., 2014). ʅʦʚʠʿʝ ʩʦʨʪʝ ʠʤʘʿʫ ʚʝʫ˂ 

ʧʣʘʩʪʠʯʥʦʩʪ ʠ ʠʥʪʝʥʟʠʪʝʪ ʧʦʨʘʩʪʘ ʪʦʢʦʤ ʚʝʛʝʪʘʪʠʚʥʦʛ ʧʝʨʠʦʜʘ, ʢʘʜʘ ʩʝ ʬʦʨʤʠʨʘ 

ʙʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ (ʇʨʞʠˀ ʠ ʄʦʤʯʠʣʦʚʠ˂,2004). 

ʄʘʣʝʰʝʚʠ˂ (1983) ʪʦʢʦʤ ʯʝʪʚʦʨʦʛʦʜʠʰˁʝʛ ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʫʪʚʨʜʠʦ ʜʘ ʩʝ 

ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩʠ ʧʦʩʪʠʞʫ ʩʘ ʦʢʦ 650 ʢʣʘʩʦʚʘ m
ï2

, ʘ ʜʘ ʩʝ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 350 

ʜʦ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʤʦʞʝ ʩʝ ʦʯʝʢʠʚʘʪʠ ʦʜ 600 ʜʦ 800 ʢʣʘʩʦʚʘ. Ruiter et al. 

(1988) ʩʫ ʠʩʧʠʪʠʚʘʣʠ 21 ʫʩʝʚ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʫ ʫʩʣʦʚʠʤʘ ʩʫʚʦʛ ʨʘʪʘʨʝˁʘ 

ʪʦʢʦʤ 1987. ʠ 1988. ʛʦʜʠʥʝ ʫ ʅʦʚʦʤ ɿʝʣʘʥʜʫ, ʨʘʜʠ ʧʨʦʮʝʥʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ 

ʧʨʠʥʦʩʘ ʠ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʿʝʯʤʘ ʟʘ ʧʦʪʨʝʙʝ ʧʠʚʘʨʩʢʝ ʠʥʜʫʩʪʨʠʿʝ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ 

ʘʫʪʦʨʘ, ʧʨʠʥʦʩ ʟʨʥʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʝ ʢʨʝʪʘʦ ʦʜ 4,7 ʜʦ 9,5 t ha
1
, ʧʨʠ ʯʝʤʫ ʿʝ 

ʦʧʪʠʤʘʣʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʟʘ ʧʦʩʪʠʟʘˁʝ ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ ʜʦʙʨʦʛ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ 

ʠʟʥʦʩʠʦ 900 ʢʣʘʩʦʚʘ m
2
, ʰʪʦ ʿʝ ʟʘʭʪʝʚʘʣʦ ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʚʝ˂ʫ ʦʜ 300 ʟʨʥʘ m

2
. 

Fergusson (1999), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ (0, 50, 100, 150, 200 ʠ 

250 kg ha
1
) ʥʘ ʙʨʦʿ ʢʣʘʩʦʚʘ m

2
 ʧʠʚʩʢʝ ʩʦʨʪʝ ʿʝʯʤʘ Valetta ʫ ʅʦʚʦʤ ɿʝʣʘʥʜʫ, 

ʠʩʪʠʯʝ ʜʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʨʘʩʪʝ ʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ ʜʦ 

ʥʘʿʚʝ˂ʝ ʜʦʟʝ (ʦʜ 630 ʜʦ 1300). ʇʘʫʥʦʚʠ˂ (2001) ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʠʩʧʠʪʠʚʘˁʫ 

ʫʪʠʮʘʿʘ ʪʨʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʚʝ ʜʦʟʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʥʘ ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ 

ʿʝʯʤʘ, ʫʪʚʨʹʫʿʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (998,6) ʫ 1998. ʛʦʜʠʥʠ, 

ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ (926,8) ʫ 1997. ʛʦʜʠʥʠ. ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʫ 

ʠʩʧʠʪʠʚʘʥʦʤ ʧʝʨʠʦʜʫ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (982,9). ʅʘʿʤʘˁʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ 

ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 294 (872,9). ʉʘ 

ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʘ ʘʟʦʪʘ ʨʘʩʪʝ ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ. ʋ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ 

ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ ʿʝ ʚʠʩʦʢʦ ʟʥʘʯʘʿʘʥ. 

ʋʢʫʧʥʦ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ (1124,9) ʿ ʝ ʫʪʚʨʹʝʥ ʧʨʠ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (500 

ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
), ʘ ʥʘʿʤʘˁʠ (734,6) ʧʨʠ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (300 ʢʣʠʿʘʚʠʭ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

19 

 

ʟʨʥʘ m
2
). ʋ 1996. ʠ 1997. ʛʦʜʠʥʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m

2
 ʫ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ 

ʹʫʙʨʝˁʘ ʠ ʚʘʨʠʿʘʥʪʠ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʿʝ ʙʠʦ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʜʦʟʫ ʦʜ 60 kg ha
1
 ʘʟʦʪʘ, ʜʦʢ ʿʝ ʫ 1998. ʛʦʜʠʥʠ ʩʘʤʦ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʝ 

ʚʘʨʠʿʘʥʪʝ ʠ ʚʘʨʠʿʘʥʪʝ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʙʠʣʘ ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʘ. 

Moreno et al. (2003) ʩʫ ʨʘʟʤʘʪʨʘʣʠ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ (0, 100, 150 ʠ 

200 kg ha
1
) ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʠ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʥʦʩʘ ʩʦʨʪʝ ʿʝʯʤʘ Beka, ʧʨʠ ʛʫʩʪʠʥʠ 

ʩʝʪʚʝ ʦʜ 420 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʫ ʫʩʣʦʚʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ (1998ï2000) ʫ ʐʧʘʥʠʿʠ. 

ɸʟʦʪʥʦ ʹʫʙʨʠʚʦ ʿʝ ʧʨʠʤʝˁʝʥʦ ʫ ʯʝʪʠʨʠ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ (ʫʢʫʧʥʘ ʜʦʟʘ ʧʨʠ ʩʝʪʚʠ, 

2/3 ʧʨʠ ʩʝʪʚʠ ʠ 1/3 ʫ ʧʨʠʭʨʘʥʠ, 1/3 ʫ ʩʝʪʚʠ ʠ 2/3 ʫ ʧʨʠʭʨʘʥʠ ʠ ʫʢʫʧʥʘ ʜʦʟʘ ʫ 

ʧʨʠʭʨʘʥʠ). ʇʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ 

ʨʘʩʪʝ ʠ ʙʨʦʿ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʘʩʦʚʘ m
2
, ʦʜ 488 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʹʫʙʨʝˁʘ 

ʜʦ 771 ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 150 kg ha
1
 ʘʟʦʪʘ. ʅʘ ʪʨʝʪʤʘʥʫ ʩʘ 200 kg ha

1
 ʘʟʦʪʘ ʙʨʦʿ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʘʩʦʚʘ m
2
 ʿʝ ʠʟʥʦʩʠʦ 662. ʀʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʩʘ 100 ʠ 150 kg ha

1
 

ʘʟʦʪʘ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʙʨʦʿʫ ʢʣʘʩʦʚʘ m
2 
(751 ʠ 771). ʅʘʿʚʝ˂ʠ ʙʨʦʿ 

ʢʣʘʩʦʚʘ m
2
 ʿʝ ʠʩʧʦˀʠʣʘ ʚʘʨʠʿʘʥʪʘ ʹʫʙʨʝˁʘ ʩʘ 2/3 ʜʦʟʝ ʧʨʠ ʩʝʪʚʠ ʠ 1/3 ʫ ʧʨʠʭʨʘʥʠ 

(668). ʅʘʿʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʿʝ ʫʦʯʝʥ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʫʢʫʧʥʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ (652), ʧʨʠ ʯʝʤʫ ʩʫ ʩʘʤʦ ʦʚʝ ʜʚʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ. ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011) ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʦʛʣʝʜʫ (2007ï2010) ʥʘ ʧʦʜʨʫʯʿʫ 

ɿʘʿʝʯʘʨʘ ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʫʪʠʮʘʿ ʯʝʪʠʨʠ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʘ ʯʝʪʠʨʠ 

ʩʦʨʪʝ ʠ ʜʚʝ ʣʠʥʠʿʝ ʦʟʠʤʦʛ ʿʝʯʤʘ. ʅʘ ʦʩʥʦʚʫ ʠʩʧʠʪʠʚʘˁʘ, ʘʫʪʦʨʠ ʜʦʥʦʩʝ ʟʘʢˀʫʯʘʢ 

ʜʘ ʿʝ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʙʠʦ ʥʘʿʤʘˁʠ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ (318 ʢʣʘʩʦʚʘ m

2
). ʋ ʪʨʝ˂ʦʿ 

ʛʦʜʠʥʠ ʙʦʢʦʨʝˁʝ ʿʝ ʙʠʣʦ 2 ʧʫʪʘ ʚʝ˂ʝ (659 ʢʣʘʩʦʚʘ m
2
), ʘ ʫ ʜʨʫʛʦʿ 2,5 ʧʫʪʘ ʚʝ˂ʝ 

(810 ʢʣʘʩʦʚʘ m
2
) ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʫ ʛʦʜʠʥʫ. ɹʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ 

ʫʢʫʧʥʦʤ ʧʨʦʩʝʢʫ ʿʝ ʙʠʦ ʥʘʿʚʝ˂ʠ ʧʨʠ ʫʧʦʪʨʝʙʠ 100 kg ha
1
 ʘʟʦʪʘ (643), ʘ ʥʘʿʚʝ˂ʠ 

ʝʬʝʢʘʪ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʿʝ ʙʠʦ ʫ ʧʨʚʦʿ, ʩʫʰʥʦʿ ʛʦʜʠʥʠ. Zecevic et al. (2011), 

ʠʩʧʠʪʫʿʫ˂ʠ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʢʦʜ ʯʝʪʠʨʠ ʥʦʚʘ ʛʝʥʦʪʠʧʘ ʜʚʦʨʝʜʥʦʛ 

ʦʟʠʤʦʛ ʿʝʯʤʘ (Gï3003, Gï3020, Gï3007ï1/02 ʠ Gï3019) ʪʦʢʦʤ ʜʚʝ ʩʝʟʦʥʝ (2006ï

2008) ʫʟ ʧʨʠʤʝʥʫ ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʘʟʦʪʘ (N0=0, N1=20, N2=40 ʠ N3=60 kg ha
1
), 

ʠʩʪʠʯʫ ʜʘ ʿʝ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʦ ʜʘ ʛʝʥʦʪʠʧʘ ʠ ʛʦʜʠʥʝ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʀʥʪʝʨʘʢʮʠʿʝ ʠʟʤʝʹʫ ʛʝʥʦʪʠʧʦʚʘ, ʧʨʠʤʝˁʝʥʠʭ ʜʦʟʘ ʘʟʦʪʘ ʠ ʛʦʜʠʥʝ 

ʩʫ ʪʘʢʦʹʝ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʝ ʰʪʦ ʧʨʝʤʘ ʥʘʚʦʜʠʤʘ ʘʫʪʦʨʘ ʫʢʘʟʫʿʝ ʥʘ ʧʦʟʠʪʠʚʥʫ 

ʨʝʘʢʮʠʿʫ ʥʦʚʠʭ ʩʦʨʪʠ ʥʘ ʧʨʠʤʝʥʫ ʘʟʦʪʘ. ʇʨʦʩʝʯʥʦ ʟʘ ʩʚʝ ʚʘʨʠʿʘʥʪʝ ʧʨʠʤʝˁʝʥʦʛ 
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ʘʟʦʪʘ ʫ ʦʙʝ ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 (722) ʿʝ ʠʤʘʦ ʛʝʥʦʪʠʧ 

ʿʝʯʤʘ Gï3007ï1/02, ʫʛʣʘʚʥʦʤ ʥʘ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ. ʂʥʝʞʝʚʠ˂ ʠ 

ʩʘʨ. (2014), ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʫʪʠʮʘʿ ʯʝʪʠʨʠ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʘ ʯʝʪʠʨʠ 

ʩʦʨʪʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʫ ʜʚʦʛʦʜʠʰˁʝʤ ʦʛʣʝʜʫ (2007ï2008) ʫ ʦʢʦʣʠʥʠ 

ʂʨʫʰʝʚʮʘ, ʜʦʣʘʟʝ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʿʝ ʹʫʙʨʝˁʝ ʧʦʟʠʪʠʚʥʦ ʫʪʠʮʘʣʦ ʥʘ ʙʨʦʿ ʢʣʘʩʦʚʘ 

ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ. ʋ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʩʘ ʹʫʙʨʝˁʝʤ, ʙʨʦʿ ʢʣʘʩʦʚʘ ʿʝ ʙʠʦ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ. ʅʘʿʚʝ˂ʠ ʙʠʦ ʢʣʘʩʦʚʘ ʿʝ ʟʘʙʝʣʝʞʠʣʘ ʚʘʨʠʿʘʥʪʘ 

ʩʘ 80 kg ha
1
 ʘʟʦʪʘ (578), ʘ ʥʘʿʤʘˁʠ ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ ʹʫʙʨʝˁʘ (449). ʇʨʠ 

ʥʘʿʚʝ˂ʦʿ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 100 kg ha
-1
 ʙʨʦʿ ʢʣʘʩʦʚʘ ʿʝ ʠʟʥʦʩʠʦ 568. ʀʟʤʝʹʫ ʩʦʨʪʠ ʠ 

ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʿʝ ʠʩʧʦˀʝʥʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ. 

Noworolnik (2010), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250, 350 ʠ 

450 ʟʨʥʘ m
2
) ʥʘ ʙʨʦʿ ʢʣʘʩʦʚʘ m

2
 ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Nadek, Sebastian, Widawa ʠ 

Kirsty ʪʦʢʦʤ 2004. ʠ 2005. ʛʦʜʠʥʝ ʠ ʩʦʨʪʠ Toucan, Mauritia, Nagradowicki ʠ Tocada 

ʠʩʧʠʪʠʚʘʥʝ ʪʦʢʦʤ 2006. ʠ 2007. ʛʦʜʠʥʝ ʛʦʜʠʥʝ ʫ ʇʦˀʩʢʦʿ, ʫʢʘʟʫʿʝ ʜʘ ʿʝ ʧʦʚʝ˂ʘʥʘ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʫ ʦʙʘ ʧʝʨʠʦʜʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ, ʦʜ 941 

(2004 2005) ʠ 749 (20062007) ʧʨʠ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʜʦ 1238 (2004 2005) ʠ 

1102 (20062007) ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ. ʀʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʪʦʢʦʤ 2004. ʠ 

2005. ʛʦʜʠʥʝ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʫ ʧʨʦʩʝʯʥʦʤ ʙʨʦʿʫ ʢʣʘʩʦʚʘ m
2
, ʜʦʢ ʿʝ 

ʫʪʠʮʘʿ ʛʝʥʦʪʠʧʘ ʥʘ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʙʠʦ ʟʥʘʯʘʿʘʥ ʪʦʢʦʤ ʧʝʨʠʦʜʘ 2006. ʠ 

2007. ʛʦʜʠʥʝ. ʋʢʫʧʥʦ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ Nagradowick 

(1011). Noworolnik et al. (2013) ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʫʪʠʮʘʿ ʪʨʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250, 350 ʠ 

450 ʟʨʥʘ m
2
) ʥʘ ʙʨoʿ ʢʣʘʩʦʚʘ ʪʨʠ ʩʦʨʪʝ ʿʘʨʦʛ ʿʝʯʤʘ (Rubinek, Rufus i Skarb) ʫ 

ʧʝʨʠʦʜʫ ʦʜ 2008. ʜʦ 2010. ʛʦʜʠʥʝ ʫ ʇʦˀʩʢʦʿ. ʇʨʝʤʘ ʘʫʪʦʨʠʤʘ, ʩʚʝ ʪʨʠ ʩʦʨʪʝ 

ʥʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ʟʥʘʯʘʿʥʦ ʩʫ ʩʝ ʨʘʟʣʠʢʦʚʘʣʝ ʫ ʙʨʦʿʫ ʢʣʘʩʦʚʘ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ 

Rufus (977), ʟʘʪʠʤ ʩʦʨʪʘ Rubinek (934), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ Skarb (891). ʅʝʟʘʚʠʩʥʦ ʦʜ 

ʩʦʨʪʠ, ʨʘʩʪʫ˂ʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʫʪʠʮʘʣʘ ʥʘ ʟʥʘʯʘʿʘʥ ʧʦʨʘʩʪ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 (ʦʜ 

772 ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 250 ʟʨʥʘ m
2 
 ʜʦ 1085 ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 550 ʟʨʥʘ m

2
). 

Madiĺ et al. (2012) ʥʘʚʦʜʝ ʜʘ ʿʝ ʙʨʦʿ ʢʣʘʩʦʚʘ m
-2
 ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ 

ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʤʘʩʦʤ 1000 ʟʨʥʘ, ʘ ʫ ʥʝʛʘʪʠʚʥʦʿ ʩʘ ʫʢʫʧʥʠʤ ʙʦʢʦʨʝˁʝʤ. 

Sharief et al. (2011) ʠʩʪʠʯʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ 
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ʢʣʘʩʦʚʘ m
2
 ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʚʠʩʠʥʝ ʙʠˀʢʝ. Deniz et al. (2009), ʪʘʢʦʹʝ ʠʩʪʠʯʝ 

ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
, ʘʣʠ ʠ 

ʟʥʘʯʘʿʥʦ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʠ ʤʘʩʝ 1000 ʟʨʥʘ. Sinebo 

(2002) ʫʪʚʨʹʫʿʝ ʜʘ ʧʦʚʝ˂ʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ ʠʤʘ ʚʠʩʦʢʦ ʟʥʘʯʘʿʘʥ ʝʬʝʢʘʪ ʥʘ ʧʦʚʝ˂ʘʥ 

ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (0,73) ʠ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ (0,63). ʄʝʹʫʪʠʤ, ʧʦʚʝ˂ʘʥ ʙʨʦʿ 

ʢʣʘʩʦʚʘ ʿʝ ʚʝʦʤʘ ʩʥʘʞʥʦ ʫ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (ï0,87) ʠ ʩʘ 

ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (ï0,80). ʇʘʫʥʦʚʠ˂ (2001) ʫʦʯʘʚʘ ʧʦʪʧʫʥʫ ʧʦʟʠʪʠʚʥʫ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʠ ʙʨʦʿʘ ʙʠˀʘʢʘ m
2
 (0,96), ʚʨʣʦ ʿʘʢʫ ʠʟʤʝʹʫ 

ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2 
ʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝʯʤʘ (0,73) ʠ ʿʘʢʫ ʠʟʤʝʹʫ ʙʨʦʿʘ 

ʢʣʘʩʦʚʘ m
2 
ʠ

 
ʧʨʠʥʦʩʘ ʟʨʥʘ (0,63). ʇʨʝʤʘ ʠʩʪʦʤ ʘʫʪʦʨʫ, ʙʨʦʿ ʢʣʘʩʦʚʘ m

2
 ʿʝ ʙʠʦ ʫ 

ʚʨʣʦ ʿʘʢʦ ʿʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (ï0,87), ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʧʨʚʝ 

ʢʣʘʩʝ (ï0,80) ʠ ʿʘʢʦʿ ʥʝʛʘʪʠʚʥʦʿ ʩʘ ʤʘʩʦʤ 1000 ʟʨʥʘ ( 0,69). Ruiter et al., (1988) 

ʥʘʚʦʜʝ ʜʘ ʿʝ ʙʨʦʿ ʢʣʘʩʦʚʘ m
-2
 ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʧʨʠʥʦʩʦʤ ʟʨʥʘ (0,75), 

ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,84) ʠ ʩʘʜʨʞʘʿʝʤ ʘʟʦʪʘ ʫ ʟʨʥʫ ʿʝʯʤʘ (0,53). 

 

ɼʫʞʠʥʘ ʢʣʘʩʘ ʧʨʝʜʩʪʘʚˀʘ ʧʦʟʠʪʠʚʥʦ ʩʚʦʿʩʪʚʦ ʢʦʜ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʧʨʠ ʯʝʤʫ 

ʜʫʞʠ ʠ ʨʘʩʪʨʝʩʠʪ ʢʣʘʩ ʦʤʦʛʫ˂ʘʚʘ ʠ ʩʪʠʤʫʣʠʰʝ ʬʦʨʤʠʨʘˁʝ ʢʨʫʧʥʦʛ ʠ ʪʨʙʫʰʘʩʪʦʛ 

ʟʨʥʘ (ʇʘʫʥʦʚʠ˂, 2001). ɼʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʦʩʦʙʠʥʘ ʢʦʿʘ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʟʘʚʠʩʠ ʦʜ 

ʛʝʥʝʪʩʢʠʭ ʦʩʦʙʝʥʦʩʪʠ ʧʨʝʜʩʪʘʚʥʠʢʘ ʨʘʟʣʠʯʠʪʠʭ ʩʦʨʪʠ, ʘ ʤʘˁʝ ʦʜ ʫʪʠʮʘʿʘ ʫʩʣʦʚʘ 

ʛʦʜʠʥʝ (Valcheva et al., 2013). ʇʨʠʤʝˁʝʥʘ ʘʛʨʦʪʝʭʥʠʢʘ, ʥʘʨʦʯʠʪʦ ʛʫʩʪʠʥʘ ʩʝʪʚʘ 

(ɱʝʚʪʠ˂, 1965; ʇʘʫʥʦʚʠ˂, 2001 ʠ ʄunir,2002) ʠ ʤʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ ʘʟʦʪʦʤ 

(ʇʘʫʥʦʚʠ˂ 2001; ʄunir 2002; Pervez et al., 2009; Maleġeviĺ et al., 2010; ɻʣʘʤʦʯʣʠʿʘ 

ʠ ʩʘʨ., 2011; Shafi et al., 2011 ʠ ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ., 2014), ʪʘʢʦʹʝ ʟʥʘʯʘʿʥʦ ʫʪʠʯʫ ʥʘ 

ʜʫʞʠʥʫ ʢʣʘʩʘ ʿʝʯʤʘ. ɱʝʚʪʠ˂ (1965) ʫʦʯʘʚʘ ʜʘ ʥʘ ʜʫʞʠʥʫ ʢʣʘʩʘ ʫʪʠʯʝ ʧʨʦʜʫʢʪʠʚʥʦ 

ʙʦʢʦʨʝˁʝ ʠ ʜʘ ʤʘˁʝ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ ʜʘʿʝ ʤʘˁʠ ʙʨʦʿ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʘʩʦʚʘ, 

ʘ ʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʧʨʠʤʘʨʥʠʭ, ʢʦʿʠ ʩʫ ʫʚʝʢ ʜʫʞʠ. ʇʘʫʥʦʚʠ˂ (1994) ʿʝ ʫʪʚʨʜʠʦ ʜʘ 

ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʩʦʨʪʠ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 500 

ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʠʟʥʦʩʠ 6,25 cm, ʘ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ 6,86 cm. ʇʘʫʥʦʚʠ˂ (2001), 

ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʠ ʨʘʩʪʫ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʧʝʪ 

ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ, ʟʘʢˀʫʯʫʿʝ ʜʘ ʿʝ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʫ 

ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʩʚʝ ʩʦʨʪʝ ʠʟʥʦʩʠʣʘ 7,19 cm. ʇʨʦʩʝʯʥʘ 

ʜʫʞʠʥʘ ʢʣʘʩʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʠʟʥʦʩʠʣʘ 6,85 cm, ʫ ʜʨʫʛʦʿ 6,75 cm, ʘ 
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ʫ ʪʨʝ˂ʦʿ 7,99 cm. ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʜʫʞʠʥʫ ʢʣʘʩʘ ʫ ʧʨʦʫʯʘʚʘʥʦʤ ʧʝʨʠʦʜʫ ʿʝ 

ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 294 (7,38 cm), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʫ ʩʦʨʪʘ ɼʫʥʘʚʘʮ 

(7,01 cm). ʊʦʢʦʤ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʧʨʦʫʯʘʚʘˁʘ ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ 

ʧʨʦʫʟʨʦʢʦʚʘʣʦ ʩʤʘˁʠʚʘˁʝ, ʘ ʧʦʚʝ˂ʘˁʝ ʜʦʟʝ ʘʟʦʪʘ ʧʦʚʝ˂ʘˁʝ ʜʫʞʠʥʝ ʢʣʘʩʘ. ʋʢʫʧʥʦ 

ʟʘ ʪʨʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ ʠʩʧʠʪʠʚʘˁʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ 

ʢʣʘʩʘ ʦʧʘʜʘ, ʦʜ 7,52 cm ʧʨʠ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʜʦ 6,94 cm ʧʨʠ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʥʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ 

ʝʚʠʜʝʥʪʠʨʘʥʘ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ, ʘ ʥʘʿʤʘˁʘ ʥʘ ʢʦʥʪʨʦʣʥʦ ʿ

ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ. ʄunir (2002), ʫ ʜʚʦʛʦʜʠʰˁʝʤ ʠʩʪʨʘʞʠʚʘˁʫ (1996ï1998) 

ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʯʝʪʠʨʠ ʨʘʟʣʠʯʠʪʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʠ ʪʨʠ ʥʠʚʦʘ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʥʘ 

ʜʫʞʠʥʫ ʢʣʘʩʘ ʩʦʨʪʝ ʿʝʯʤʘ Rum, ʫʦʯʘʚʘ ʜʘ ʩʝ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʤʘˁʫʿʝ 

ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʨʘʩʪʝ 

ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ, ʦʜ 3,86 cm ʥʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʜʦ 4,61 cm ʥʘ 

ʚʘʨʠʿʘʥʪʠ ʩʘ 45 kg ha
1
. Alam et al. (2007), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʜʫʞʠʥʫ ʢʣʘʩʘ ʯʝʪʠʨʠ 

ʩʦʨʪʝ ʿʝʯʤʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʠʭ ʜʦʟʘ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʫ ɹʘʥʛʣʘʜʝʰʫ, ʟʘʢˀʫʯʫʿʫ 

ʜʘ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʨʘʩʪʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ 

ʘʟʦʪʘ, ʦʜ 8,43 cm ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʹʫʙʨʝˁʘ ʜʦ 16,09 cm ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 

120 kg ha
1
. Maleġeviĺ et al. (2010) ʠ ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ 

ʯʝʪʠʨʠ ʜʦʟʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʫ ʧʨʠʭʨʘʥʠ (40, 60, 80 ʠ 100 kg ha
1
) ʥʘ ʜʫʞʠʥʫ ʢʣʘʩʘ 

ʯʝʪʠʨʠ ʩʦʨʪʝ ʠ ʜʚʝ ʣʠʥʠʿʝ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (2007ï2010) ʥʘ ʧʦʜʨʫʯʿʫ ɿʘʿʝʯʘʨʘ, 

ʢʦʥʩʪʘʪʫʿʫ ʜʘ ʿʝ ʜʫʞʠʥʘ ʢʣʘʩʘ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ ʟʘʚʠʩʠʣʘ ʦʜ ʛʝʥʦʪʠʧʘ 

ʠ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ, ʜʦʢ ʿʝ ʠʥʪʝʨʘʢʮʠʿʘ ʦʚʘ ʜʚʘ ʬʘʢʪʦʨʘ ʙʠʣʘ ʟʥʘʯʘʿʥʘ ʩʘʤʦ ʫ ʪʨʝ˂ʦʿ 

ʛʦʜʠʥʠ. ʋʢʫʧʥʦ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʜʫʞʠʥʫ ʢʣʘʩʘ ʿʝ ʠʩʧʦˀʠʣʘ ʣʠʥʠʿʘ ɿɸï12/1 

(9,7 cm), a ʥʘʿʤʘˁʫ ʩʦʨʪʘ ʂʨʠʩʪʘʣ (8,9 cm). ʇʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʟʘ ʩʚʝ ʩʦʨʪʝ ʠ 

ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʿʝ ʙʠʣʘ ʥʘʿʤʘˁʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ (8,2 cm), ʘ 

ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘʿʚʝ˂ʘ (10,3 cm). Maleġeviĺ et al. (2010) ʪʚʨʜʝ ʜʘ ʩʫ 

ʧʦʚʦˀʥʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʧʦʚʝ˂ʘʣʠ ʜʫʞʠʥʫ ʢʣʘʩʘ ʟʘ 

ʦʢʦ 13 %, ʜʦʢ ʿʝ ʜʝʿʩʪʚʦ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʦʚʝ˂ʘʣʦ ʜʫʞʠʥʫ ʟʘ ʦʢʦ 22%. Shafi et al. 

(2011), ʠʩʧʠʪʫʿ ʫ˂ʠ ʜʫʞʠʥʫ ʢʣʘʩʘ ʜʚʝ ʩʦʨʪʝ ʿʝʯʤʘ ʫ ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʨʘʩʪʫ˂ʦʤ ʜʦʟʦʤ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʠʩʪʠʯʫ ʜʘ ʿʝ ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʩʦʨʪʝ Sterling ʧʦʩʪʠʛʥʫʪʘ ʧʨʠ 

ʜʦʟʠ ʘʟʦʪʘ ʦʜ 40 kg ha
1
 (18,25 cm), ʘ ʣʦʢʘʣʥʝ ʩʦʨʪʝ ʧʨʠ ʜʦʟʠ ʦʜ 60 kg ha

-1
.           

ElïMetwally et al. (2010) ʫʢʘʟʫʿʫ ʥʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʚʦʿʩʪʘʚʘ 
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ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʦʜ 15 ʜʦ 60 kg ha
1
. ʇʨʠʤʝʥʘ 60 kg ha

1 
ʿʝ

 
ʜʦʚʝʣʘ ʜʦ 

ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ ʜʫʞʠʥʝ ʢʣʘʩʘ, ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʙʨʦʿʘ 

ʢʣʘʩʦʚʘ m
2
, ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʧʨʠʥʦʩa ʩʣʘʤʝ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʘʿʥʠʞʝ ʚʨʝʜʥʦʩʪʠ 

ʥʘʚʝʜʝʥʠʭ ʩʚʦʿʩʪʘʚʘ ʩʫ ʜʦʙʠʿʝʥʝ ʜʦʜʘʚʘˁʝʤ 15 kg ha
1
. Gozdowski et al. (2012), 

ʠʩʧʠʪʫʿʫ˂ʠ ʜʫʞʠʥʫ ʢʣʘʩʘ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Rastik ʠ Rasbet ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʫʪʠʮʘʿʘ ʨʦʢʦʚʘ ʩʝʪʚʝ ʠ ʨʘʟʣʠʯʠʪʝ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ, ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʥʘ 

ʜʫʞʠʥʫ ʢʣʘʩʘ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʛʦʜʠʥʘ, ʩʦʨʪʘ ʠ ʹʫʙʨʝˁʝ ʘʟʦʪʦʤ. ɼʫʞʠʥʘ ʢʣʘʩʘ 

ʩʦʨʪʝ Rastik ʙʠʣʘ ʿʝ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ Rasbet, ʧʨʠ ʯʝʤʫ ʥʠʿʝ ʙʠʣʘ ʧʦʚʝʟʘʥʘ ʩʘ 

ʚʝ˂ʠʤ ʧʨʠʥʦʩʦʤ ʟʨʥʘ. ʅʝʹʫʙʨʝʥʘ ʧʘʨʮʝʣʘ ʘʟʦʪʦʤ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʢʨʘ˂ʝ ʢʣʘʩʦʚʝ 

ʫ ʦʜʥʦʩʫ ʥʘ ʧʘʨʮʝʣʫ ʩʘ 90 kg ha
1
. ʀʟʤʝʹʫ ʧʘʨʮʝʣʘ ʩʘ 30, 60 ʠ 90 kg ha

1
 ʘʟʦʪʘ ʥʠʿʝ 

ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʚʘʨʠʿʘʮʠʿʝ ʜʫʞʠʥʝ ʢʣʘʩʦʚʘ. ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014), ʨʘʟʤʘʪʨʘʿʫ˂ʠ 

ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʠʭ ʜʦʟʘ ʘʟʦʪʘ ʥʘ ʜʫʞʠʥʫ ʢʣʘʩʘ ʯʝʪʠʨʠ ʿʘʨʝ ʩʦʨʪʝ ʧʠʚʩʢʦʛ ʿʝʯʤʘ 

(2007ï2008), ʫʢʘʟʫʿʫ ʜʘ ʩʘ ʧʦʚʝʘ˂ˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʨʘʩʪʝ ʠ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝʯʤʘ. 

ʅʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʙʠʣʘ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ (10,7 cm), ʘ 

ʥʘʿʤʘˁʘ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʹʫʙʨʝˁʘ (8,6 cm). ɸʫʪʦʨʠ ʠʩʪʠʯʫ ʜʘ ʿʝ ʧʦʩʪʦʿʘʣʘ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʜʫʞʠʥʠ ʢʣʘʩʘ ʢʘʢʦ ʠʟʤʝʹʫ ʩʦʨʪʠ ʪʘʢʦ ʠ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʢʘʦ ʠ ʧʨʠʤʝˁʝʥʠʤ ʜʦʟʘʤʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ. ʋ ʦʙʝ ʛʦʜʠʥʝ 

ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʫʦʯʝʥʘ ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʢʦʜ ʩʦʨʪʝ ʋʨʦʰ (10,6 cm), ʜʦʢ ʿʝ 

ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʫ ʜʫʞʠʥʫ ʢʣʘʩʘ ʠʤʘʣʘ ʩʦʨʪʘ ʂʨʘʛʫʿ (8,9 cm).  

Farnia et al. (2014), ʠʩʧʠʪʘʿʫ˂ʠ ʯʝʪʠʨʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (300, 350, 400 ʠ 

450 ʟʨʥʘ m
2
) ʥʘ ʜʫʞʠʥʫ ʢʣʘʩʘ ʿʝʜʥʝ ʜʦʤʘ˂ʝ ʩʦʨʪʝ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʠ ʰʝʩʪʦʨʝʜʥʝ 

ʩʦʨʪʝ Nusrat, ʠʩʪʠʯʫ ʜʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʟʥʘʯʘʿʥʦ ʦʧʘʜʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʦʜ 

16,83 cm ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 350 ʟʨʥʘ m
2
 ʜʦ 14,76 cm ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 

ʟʨʥʘ m
2
. ʇʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʩʦʨʪʝ Nusrat ʿʝ ʠʟʥʦʩʠʣʘ 16,20 cm, ʘ ʜʦʤʘ˂ʝ 

ʩʦʨʪʝ 14,60 cm.  

Paunoviĺ et al. (2006ʘ) ʟʘʢˀʫʯʫʿʫ ʜʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ 

ʬʦʨʤʠʨʘˁʝ ʚʝ˂ʝʛ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (0,76) ʠ ʥʘ ʙʨʦʿʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,55). 

ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʫʪʚʨʹʝʥʘ ʠʟʤʝʹʫ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʧʨʠʥʦʩʘ 

ʟʨʥʘ (ï0,63), ʢʘʦ ʠ ʠʟʤʝʹʫ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (ï0,61). 

ʇʦʚʝ˂ʘʥʝ ʜʦʟʝ ʘʟʦʪʘ ʩʫ ʠʤʘʣʝ ʚʨʣʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ. ʇʨʝʤʘ 

ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ, ʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʿʝ ʠʟʘʟʚʘʦ ʧʘʜ ʜʫʞʠʥʝ ʢʣʘʩʘ. ɺʝʦʤʘ ʿʝ ʿʘʢʘ 

ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʦʚʝ ʜʚʝ ʦʩʦʙʠʥʝ (ï0,87). Valcheva et al. (2013) 
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ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʜʫʞʠʥʘ ʢʣʘʩʘ ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʤʘʩʦʤ 1000 ʟʨʥʘ (0,670). 

Dyulgerova (2012) ʫʪʚʨʹʫʿʝ ʟʥʘʯʘʿʥʫ ʢʦʨʝʣʘʮʠʿʫ ʜʫʞʠʥʝ ʢʣʘʩʘ ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʠ˂ʘ 

ʧʦ ʢʣʘʩʫ (0,900) ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,754). 

 

ɹʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʫ ʜʠʨʝʢʪʥʝ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʥʦʩʘ 

ʢʦʿʝ ʟʘʚʠʩʝ ʦʜ ʜʫʞʠʥʝ ʢʣʘʩʘ, ʛʫʩʪʠʥʝ ʠ ʙʨʦʿʘ ʨʝʜʦʚʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (Madiĺ et al., 

2012). ʇʨʞʫˀ ʠ ʄʦʤʯʠʣʦʚʠ˂ (1995), Stojanoviĺ et al. (1998), Fergusson (1999) ʠ 

Paunoviĺ et al. (2006ʘ) ʩʤʘʪʨʘʿʫ ʜʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʥʫ ʦʜ 

ʥʘʿʚʘʞʥʠʿʠʭ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʥʦʩʘ. Prģulj et al. (2010) ʥʘʚʦʜʝ ʜʘ ʢʦʥʘʯʘʥ ʙʨʦʿ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ ʟʘʚʠʩʠ ʦʜ ʤʘʢʩʠʤʘʣʥʦʛ ʙʨʦʿʘ ʢʣʘʩʠ˂ʘ ʢʦʿʠ ʩʫ ʟʘʤʝʪʥʫʪʠ ʫ ʢʣʘʩʫ ʠ 

ʧʨʦʮʝʥʪʘ ˁʠʭʦʚʦʛ ʧʨʝʞʠʚˀʘʚʘˁʘ. ʀʩʪʠ ʘʫʪʦʨʠ ʪʚʨʜʝ ʜʘ ʩʝ ʢʣʘʩʠ˂ʠ ʬʦʨʤʠʨʘʿʫ ʫ 

ʧʝʨʠʦʜʫ ʦʜ ʟʘʤʝʪʘˁʘ ʮʚʝʪʦʚʘ ʜʦ ʟʘʤʝʪʘˁʘ ʦʩʿʘ, ʘ ʧʨʝʞʠʚˀʘʚʘˁʝ ʢʣʘʩʠ˂ʘ ʿʝ ʫ 

ʧʝʨʠʦʜʫ ʦʜ ʟʘʤʝʪʘˁʘ ʧʨʠʤʦʨʜʠʿʘ ʦʩʿʘ ʜʦ ʮʚʝʪʘˁʘ, ʰʪʦ ʫ ʩʪʚʘʨʠ ʦʜʛʦʚʘʨʘ ʧʝʨʠʦʜʫ 

ʚʣʘʪʘˁʘ. ʄʘʣʝʰʝʚʠ˂ ʠ ʉʪʘʨʯʝʚʠ˂ (1992) ʠʩʪʠʯʫ ʜʘ ʩʝ ʢʦʜ ʿʝʯʤʘ ʥʘʿʜʫʞʝ ʦʙʣʠʢʫʿʫ 

ʙʨʦʿ ʢʣʘʩʦʚʘ, ʟʘʪʠʤ ʙʨʦʿ ʟʨʥʘ ʫ ʢʣʘʩʫ, ʘ ʜʘ ʩʝ ʥʘ ʜʫʞʠʥʫ ʪʨʘʿʘˁʘ ʦʚʠʭ ʝʪʘʧʝ ʤʦʞʝ 

ʜʝʣʦʚʘʪʠ ʧʦʚʝ˂ʘˁʝʤ ʢʦʣʠʯʠʥʝ ʤʠʥʝʨʘʣʥʠʭ ʹʫʙʨʠʚʘ, ʚʘˀʘˁʝʤ ʠ ʥʘʚʦʜˁʘʚʘˁʝʤ.  

Cantero et al. (1995), Le Gouis et al. (1999), Oweis et al. (1999), ʇʘʫʥʦʚʠ˂ 

(2001), Moselhy ʘnd Zahran (2002), Pervez et al. (2009), Biberdziĺ et al. (2010), 

Noworolnik (2010), Shafi et al. (2011) ʠ ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014) ʠʩʪʠʯʫ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʇʦʨʝʜ ʪʦʛʘ, ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘʿʫ 

ʛʝʥʦʪʠʧ ʠ ʫʩʣʦʚʠ ʛʦʜʠʥʝ (Sinha et al., 1985; Mersinkov, 2000; ʇʘʫʥʦʚʠ˂, 2001; 

Paunoviĺ et al., 2006ʘ; Madiĺ et al., 2009; Gozdowski et al., 2012), ʘ ʪʘʢʦʹʝ ʠ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ (ʇʘʫʥʦʚʠ˂, 2001; Noworolnik, 2010; Begloo et al., 2015). Sinha et al. (1985) ʠ 

Mersinkov (2000) (ʮʠʪ. Valcheva et al., 2013) ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʦʩʦʙʠʥʘ ʢʦʿʘ ʿʝ ʧʦʜ ʩʥʘʞʥʠʤ ʫʪʠʮʘʿʝʤ ʫʩʣʦʚʘ ʛʦʜʠʥʝ ʠ ʜʠʨʝʢʪʥʦ ʟʘʚʠʩʠ ʦʜ ʙʨʦʿʘ 

ʩʪʝʨʠʣʥʠʭ ʢʣʘʩʠ˂ʘ. ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂ (2011) ʪʚʨʜʝ ʜʘ ʚʠʰʝʨʝʜʥʠ ʿʝʯʤʦʚʠ ʫ 

ʧʨʠʥʮʠʧʫ ʠʤʘʿʫ ʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʪʘʢʦ ʜʘ ʙʨʦʿ ʜʦʩʪʠʞʝ ʜʦ 100 ʠ ʚʠʰʝ, ʘ ʢʦʜ 

ʜʚʦʨʝʜʥʠʭ ʦʜ 30 ʜʦ 40, ʜʦʢ ʜʚʦʨʝʜʥʠ erectum ʪʠʧʦʚʠ ʠʤʘʿʫ ʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʦʜ nutans ʪʠʧʦʚʘ.  

Fergusson (1999), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ (0, 50, 100, 150, 

200 ʠ 250 kg ha
1
) ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʧʠʚʩʢʝ ʩʦʨʪʝ ʿʝʯʤʘ Valetta ʫ ʅʦʚʦʤ 

ɿʝʣʘʥʜʫ (1997ï1998), ʥʘʚʦʜʠ ʜʘ ʿʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʚʘʨʠʨʘˁʝ ʙʨʦʿʘ 
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ʟʨʥʘ ʦʜ 13,7 ʜʦ 19,9, ʘʣʠ ʦʚʝ ʨʘʟʣʠʢʝ ʥʠʩʫ ʙʠʣʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ. ɸʫʪʦʨ 

ʠʩʪʠʯʝ ʜʘ ʩʝ ʠʧʘʢ ʩʘ ʧʦʨʘʩʪʦʤ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2 
ʫʦʯʘʚʘ ʪʨʝʥʜ ʩʤʘˁʠʚʘˁʘ ʙʨʦʿʘ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʫ ʠʤʘʣʝ ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ ʠ 

ʚʘʨʠʿʘʥʪʘ ʩʘ 150 kg ha
1
. ʇʘʫʥʦʚʠ˂ (2001), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʧʝʪ 

ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʨʘʩʪʫ˂ʝ ʜʦʟʝ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʠʩʪʠʯʝ ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʘ ʩʚʝ ʩʦʨʪʝ ʫ 

ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʟʥʦʩʠʦ 21,97. ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʿʝ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠo ʦʜ 

ʫʩʣʦʚʘ ʩʝʟʦʥʝ, ʧʨʠ ʯʝʤʫ ʿʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʙʠʦ ʫ 1998. ʛʦʜʠʥʠ (21,97), ʘ ʥʘʿʤʘˁʠ 

ʫ 1997. ʛʦʜʠʥʠ (16,33). ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ 

ʂʨʘʛʫʿ (20,02). ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 294 

(17,80). ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʜʝʣʦʚʘʣʦ ʥʘ ʩʤʘˁʠʚʘˁʝ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ. ʉʫʧʨʦʪʥʦ ʦʚʦʤʝ, ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʩʫ ʫʪʠʮʘʣʝ ʥʘ ʧʦʚʝ˂ʘˁʝ 

ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʀʩʪʠ ʘʫʪʦʨ ʫʚʠʹʘ ʜʘ ʩʦʨʪʝ ʩʘ ʥʘʿʚʝ˂ʠʤ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʥʝʤʘʿʫ ʠ ʥʘʿʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ, ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ, ʘ ʧʦʩʝʙʥʦ ʥʝʤʘʿʫ 

ʢʨʫʧʥʦ ʟʨʥʦ (ʧʨʝʢʦ 2,5 mm). Biberdziĺ et al. (2010) ʫ ʜʚʦʛʦʜʠʰˁʝʤ ʦʛʣʝʜʫ (2005ï

2007) ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʫʪʠʮʘʿ ʪʨʠ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʥʘ ʧʨʠʥʦʩ ʠ ʝʣʝʤʝʥʪʝ ʧʨʠʥʦʩʘ 

ʦʟʠʤʦʛ ʿʝʯʤʘ ʥʘ ʧʦʜʨʫʯʿʫ ɹʠʝʿʣʦʛ ʇʦˀʘ ʫ ʎʨʥʦʿ ɻʦʨʠ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʘʫʪʦʨʘ, 

ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝʯʤʘ ʨʘʩʪʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʧʨʠʤʝʥʝ ʘʟʦʪʘ. ɹʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ 

ʙʠʦ ʥʘʿʚʝ˂ʠ (28) ʩʘ ʧʨʠʤʝˁʝʥʦʤ ʜʦʟʦʤ ʘʟʦʪʦʤ ʦʜ 100 kg ha
1
. ɼʦʟʘ ʘʟʦʪʘ ʦʜ 

120 kg ha
1
 ʿʝ ʠʟʘʟʚʘʣʘ ʧʘʜ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (21,2), ʰʪʦ ʿʝ ʠʤʘʣʦ ʥʝʛʘʪʠʚʘʥ 

ʫʪʠʮʘʿ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ. Shafi et al. (2011), ʠʩʧʠʪʫʿ ʫ˂ʠ ʜʚʝ ʩʦʨʪʝ ʿʝʯʤʘ ʫ 

ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʨʘʩʪʫ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʠʩʪʠʯʫ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ ʩʦʨʪʘ Sterling ʠʤʘʣʘ ʧʨʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 40 kg ha
1
 (27,13), ʘ ʣʦʢʘʣʥʘ ʩʦʨʪʘ 

ʧʨʠ ʜʦʟʠ ʦʜ 60 kg ha
1
. Gozdowski et al. (2012), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ 

ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Rastik ʠ Rasbet 

ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ, ʠʩʪʠʯʫ ʜʘ ʩʫ ʝʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʬʘʢʪʦʨʠ 

ʫʪʠʮʘʣʠ ʥʘ ʙʣʘʛʦ ʜʠʬʝʨʝʥʮʠʨʘˁʝ ʦʚʝ ʦʩʦʙʠʥʝ. ɿʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʫ ʠʤʘʣʠ ʛʦʜʠʥʘ ʠ 

ʩʦʨʪʘ, ʜʦʢ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʝ 

ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ ʥʠʿʝ ʠʤʘʣʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿ. ɹʨʦʿ ʟʨʥʘ ʫ ʢʣʘʩʦʚʠʤʘ 

ʙʠˀʘʢʘ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʙʨʦʿʝʤ ʠʟʜʘʥʘʢʘ ʙʠʣʠ ʩʫ ʩʣʠʯʥʠ ʫ 1999. ʛʦʜʠʥʠ ʠ 2001, ʘ ʫ 

ʩʫʚʦ ʿ2002. ʛʦʜʠʥʠ ʟʥʘʪʥʦ ʥʠʞʠ. ʊʘʢʦʹʝ, ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʙʠˀʘʢʘ ʩʘ 

ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʠʟʜʘʥʘʢʘ (4, 5, 6 ʠ ʚʠʰʝ ʠʟʜʘʥʘʢʘ) ʩʦʨʪʝ Rastik ʿʝ ʙʠʦ ʟʥʘʯʘʿʥʦ ʚʝʠ˂ 
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ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ Rasbet, ʠ ʪʦ ʟʘ 1,5 (9,4%), 1,4 (8,9%) ʠ 1.8 ʟʨʥʘ (11,5%) ʫ ʦʜʥʦʩʫ 

ʥʘ ʩʦʨʪʫ Rasbet. ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014), ʨʘʟʤʘʪʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʘʟʦʪʘ ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʯʝʪʠʨʠ ʿʘʨʝ ʩʦʨʪʝ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʘ ʩʚʝ 

ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʠ ʩʚʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ ʫ ʜʚʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ 

ʠʟʥʦʩʠʦ 30,9. ɹʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʨʘʩʪʘʦ ʦʜ 27,1 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ 

ʹʫʙʨʝˁʘ ʜʦ 33,8 ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 80 kg N ha
1
, ʜʘ ʙʠ ʧʨʠ ʥʘʿʚʝ˂ʦʿ ʜʦʟʠ oʜ 

100 kg N ha
1
 ʙʠʦ ʥʝʟʥʘʪʥʦ ʩʤʘˁʝʥ (32,6).  

Noworolnik (2010), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250, 350 ʠ 

450 ʟʨʥʘ m
ï2

) ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʥʦʚʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Nadek, Sebastian, 

Widawa ʠ Kirsty (2004ï2005) ʠ ʩʦʨʪʠ Toucan, Mauritia, Nagradowicki ʠ Tocada 

(2006ï2007), ʠʩʪʠʯʝ ʜʘ ʿʝ ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠʤʘʣʦ ʟʥʘʯʘʿʘʥ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ 

ʥʘ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʫ ʧʝʨʠʦʜʫ 2004ï2005. ʛʦʜʠʥʝ. ʇʦʚʝ˂ʘˁʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʠʿʝ ʠʤʘʣʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘ ʿʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʠʩʧʠʪʠʚʘʥʠʭ 

ʪʦʢʦʤ 2006. ʠ 2007. ʛʦʜʠʥʝ. ʄʝʹʫʪʠʤ, ʫ ʠʥʪʝʨʘʢʮʠʿʠ ʠʟʤʝʹʫ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

ʛʝʥʦʪʠʧʦʚʠ ʩʫ ʜʘʣʠ ʨʘʟʣʠʯʠʪʝ ʨʝʟʫʣʪʘʪʝ. ʅʘ ʚʝ˂ʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʿʝ ʜʦʰʣʦ ʜʦ 

ʩʤʘˁʝˁʘ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ Toucan ʠ Mauritia, ʜʦʢ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦʚʝ˂ʘʥ ʢʦʜ 

ʩʦʨʪʠ Nagradowicki ʠ Tocada. ʇʨʝʤʘ ʠʩʪʦʤ ʘʫʪʦʨʫ, ʚʝʣʠʢʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʥʝʢʠʭ 

ʩʦʨʪʠ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʧʦʜ ʚʝ˂ʦʤ ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ ʛʝʥʝʨʘʣʥʦ ʠʟʘʟʚʘ ʚʝ˂ʝ 

ʩʤʘˁʝˁʝ ʧʨʠʥʦʩʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʈʘʟʣʠʯʠʪʫ ʨʝʘʢʮʠʿʫ ʩʦʨʪʠ ʥʘ ʫʩʣʦʚʝ 

ʧʦʚʝ˂ʘʥʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʫ ʫʦʯʠʣʠ ʠ Begloo et al. (2015), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ 

ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʪʘʚʝ (250, 350 ʠ 450 ʟʨʥʘ m
2
) ʥʘ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʿʝʜʥʝ ʩʦʨʪʝ ʠ ʜʚʝ ʣʠʥʠʿʝ ʛʦʣʦʟʨʥʦʛ ʿʝʯʤʘ (Lout, EH-87ï4, EH-87ï12) ʫ ʀʨʘʥʫ. 

ʅʘʠʤʝ, ʣʠʥʠʿʘ EHï87ï12 ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 350 ʟʨʥʘ m
-2
 ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ 

ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (39,81) ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ, ʘ ʟʥʘʯʘʿʥʦ ʤʘˁʠ (25,59) 

ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 250 ʟʨʥʘ m
2
. ʆʩʪʘʣʝ ʜʚʝ (ʩʦʨʪʘ ʠ ʣʠʥʠʿʘ) ʥʠʩʫ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʦʚʘʣʝ ʫ ʧʨʦʩʝʯʥʦʤ ʙʨʦʿʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʦʜ 250 ʠ 

350 ʟʨʥʘ m
2
, ʜʦʢ ʿʝ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m

2 
ʩʦʨʪʘ Lout ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ 

ʤʘˁʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʣʠʥʠʿʝ EH 87 4 ʠ EH-87 12. 

Ruiter (1988) ʫʢʘʟʫʿʝ ʥʘ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ 

ʚʠʩʠʥʝ ʧʨʠʥʦʩʘ ʟʨʥʘ (0,44), ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʧʦ ʙʠˀʮʠ (0,61) ʠ ʚʠʩʠʥʝ ʙʠˀʢʝ (0,47), ʘ 

ʥʝʛʘʪʠʚʥʫ ʩʘ ʙʨʦʿʝʤ ʙʠˀʘʢʘ m
2
 (ï0,54). Sinebo (2002) ʥʘʚʦʜʠ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʫ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʚʠʩʠʥʦʤ ʙʠˀʢʝ, ʘ ʫ 
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ʧʦʟʠʪʠʚʥʦʿ ʩʘ ʞʝʪʚʝʥʠʤ ʠʥʜʝʢʩʦʤ. Paunoviĺ et al. (2006ʘ) ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʙʨʦʿ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,81) ʠ ʧʨʠʥʦʩʦʤ 

ʟʨʥʘ, ʜʦʢ ʿʝ ʫ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (ï0,65). Sharief 

et al. (2011) ʥʘʚʦʜʝ ʜʘ ʿʝ ʧʨʠʥʦʩ ʟʨʥʘ ʫ ʟʥʘʯʘʿʥʦ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʙʨʦʿʝʤ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʜʫʞʠʥʦʤ ʢʣʘʩʘ. Dyulgerova (2012) ʟʘʢˀʫʯʫʿʝ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʠʟʨʘʟʠʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʧʦʚʝʟʘʥʦʩʪ ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,877) ʠ 

ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʙʠˀʮʠ (0,928). Madiĺ et al. (2012) ʠʩʪʠʯʫ ʟʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʜʘ ʿʝ 

ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʤʘʩʦʤ 1000 ʟʨʥʘ, ʧʨʠʥʦʩʦʤ ʟʨʥʘ ʠ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ m
-2
. 

ʊʘʢʦʹʝ, Madiĺ et al. (2005) ʫʪʚʨʹʫʿʫ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʙʠʦ ʫ ʥʘʿʚʝ˂ʦʿ 

ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʚʠʩʠʥʦʤ ʩʪʘʙʣʘ, ʧʨʠʥʦʩʦʤ ʟʨʥʘ, ʙʠʦʣʦʰʢʠʤ ʧʨʠʥʦʩʦʤ ʠ 

ʞʝʪʚʝʥʠʤ ʠʥʜʝʢʩʦʤ. Valchevaet al. (2013) ʠʩʪʠʯʫ ʚʠʩʦʢʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ 

ʠʟʤʝʹʫ ʙʨʦʿʘ ʟʨʥʘ ʠ ˁʠʭʦʚʝ ʤʘʩʝ ʧʦ ʢʣʘʩʫ (0,862). KŚen (2014) ʫʪʚʨʹʫʿʝ ʥʝʛʘʪʠʚʥʫ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ (ï0,496). Gocheva 

(2014) ʥʘʚʦʜʠ ʫʤʝʨʝʥʦ ʿʘʢʫ ʢʦʨʝʣʘʮʠʦʥʫ ʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʙʨʦʿʘ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,597), ʘ ʥʝʛʘʪʠʚʘʥ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʙʨʦʿʘ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʠ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (ï0,501), ʢʘʦ ʠ ʠʟʤʝʹʫ ʤʘʩʝ 1000 ʟʨʥʘ ʠ ʜʫʞʠʥʝ 

ʢʣʘʩʘ (ï0,462).  

 

ʄʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʘʚʠʩʠ ʦʜ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ, ʜʫʞʠʥʝ ʢʣʘʩʘ, 

ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ, ʥʠʚʦʘ ʠʩʭʨʘʥʝ ʙʠˀʘʢʘ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

(ʇʘʫʥʦʚʠ˂, 2001). ʆʚʘ ʦʩʦʙʠʥʘ ʧʨʝʜʩʪʘʚˀʘ ʜʠʨʝʢʪʥʫ ʢʦʤʧʦʥʝʥʪʫ ʧʨʠʥʦʩʘ. ʉʨʝʜˁʝ 

ʜʦ ʚʠʩʦʢʝ ʢʦʝʬʠʮʠʿʝʥʪʝ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ 

ʜʦʙʠʣʠ ʩʫ Ore (1989, 1991), Singh (1999), Lakew et al. (2011) ʠ Gozdowski et al. 

(2012). ʉʣʘʙʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʚʠʩʠʥʝ ʧʨʠʥʦʩʘ ʟʨʥʘ 

ʫʪʚʨʜʠʦ ʿʝ Sharief et al. (2011), a ʦʜʩʫʩʪʚʦ ʤʝʹʫʟʘʚʠʩʥʦʩʪʠ Madiĺ et al.(2005, 2006ʘ 

ʠ 2012) ʠ Paunoviĺ et al. (2006a). Gozdowski et al. (2012) ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʪʦ ʨʝʟʫʣʪʘʪ 

ʨʘʟʣʠʯʠʪʠʭ ʫʩʣʦʚʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. 

ʇʘʫʥʦʚʠ˂ (2001) ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʠʩʧʠʪʠʚʘˁʫ ʫʪʠʮʘʿʘ ʪʨʠ ʨʘʟʣʠʯʠʪʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʚʝ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʘ ʤʘʩʫ ʟʨʥʘ ʢʣʘʩʘ ʧʝʪ ʩʦʨʪʠ 

ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʥʘʚʦʜʠ ʜʘ ʿʝ ʧʨʦʩʝʯʥʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʘ ʩʚʝ ʩʦʨʪʝ 

ʠʟʥʦʩʠʣʘ 0,79 g. ʅʘʿʚʝ˂ʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʫʪʚʨʹʝʥʘ 1998. ʛʦʜʠʥʝ (0,93 g), ʘ 

ʥʘʿʤʘˁʘ 1996. ʛʦʜʠʥʝ (0,71 g). ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ 
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ʂʨʘʛʫʿ (0,87 g), ʜʦʢ ʿʝ ʩʦʨʪʘ ɱʘʩʪʨʝʙʘʮ ʠʩʧʦˀʠʣʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʫ (0,74 g). 

ʋʪʠʮʘʿ ʨʘʩʪʫ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʫʩʣʦʚʠʣʦ ʪʦʢʦʤ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ 

ʫʤʘˁʝˁʝ, ʘ ʨʘʩʪʫ˂ʘ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ ʧʦʚʝ˂ʘˁʝ ʧʨʦʩʝʯʥʝ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. 

ʊʘʢʦʹʝ, Moselhi and Zahran (2002) ʥʘʚʦʜʝ ʜʘ ʤʘʩʘ ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʥʘʯʘʿʥʦ 

ʨʘʩʪʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʘʟʦʪʥʦʛ ʹʫʙʨʝˁʘ. ʆʥʠ ʜʘˀʝ ʪʚʨʜʝ, ʜʘ ʧʨʠʤʝʥʘ ʘʟʦʪʥʦʛ 

ʹʫʙʨʠʚʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʚʘ ʜʫʞʠʥʫ ʢʣʘʩʘ, ʤʘʩʫ 1000 ʟʨʥʘ, ʧʨʠʥʦʩ ʟʨʥʘ ʠ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʅʘʩʫʧʨʦʪ ʦʚʦʤʝ, Pecio and BichoŒski (2006) ʿʝ ʫʪʚʨʹʝʥʦ ʟʥʘʯʘʿʥʦ 

ʩʤʘʠˁʚʘˁʝ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʘ. 

Noworolnik (2010), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250 350 ʠ 

450 ʟʨʥʘ m
2
) ʥʘ ʧʨʠʥʦʩ ʠ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʥʦʩʘ ʥʦʚʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Toucan, 

Mauritia, Nagradowicki ʠ Tocada (2006ï2007) ʫ ʇʦˀʩʢʦʿ, ʠʩʪʠʯʝ ʜʘ ʿʝ ʤʘʩʘ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʩʦʨʪʠ Toucan, Mauritia, Nagradowicki ʠ Tocada ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʥʘ ʥʠʩʢʠʤ 

ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ. ʅʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʚʠʩʦʢʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʧʦʩʝʙʥʦ ʿʝ ʙʠʦ ʠʟʨʘʞʝʥ ʢʦʜ ʩʦʨʪʠ Toucan ʠ Mauritia, ʜʦʢ ʿʝ ʫʪʠʮʘʿ ʥʘ ʩʦʨʪʝ 

Nagradovicki ʠ Tocada ʙʠʦ ʙʝʟ ʟʥʘʯʘʿʘ. Gozdowski et al. (2012), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʤʘʩʫ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Rastik ʠ Rasbet ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿ ʨʦʢʦʚʘ 

ʩʝʪʚʝ, ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʠ ʨʘʟʣʠʯʠʪʝ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ, ʠʩʪʠʯʫ ʜʘ ʩʝ ʤʘʩʘ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʙʠˀʘʢʘ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʙʨʦʿʝʤ ʠʟʜʘʥʘʢʘ ʙʠʪʥʦ ʨʘʟʣʠʢʦʚʘʣʘ. ʋ ʩʚʠʤ 

ʛʨʫʧʘʤʘ ʙʠˀʘʢʘ (ʩʘ 1, 2, 3, 4, 5, 6, ʠ ʚʠʰʝ ʠʟʜʘʥʘʢʘ) ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʝ 

Rastik ʿʝ ʙʠʣʘ ʚʝ˂ʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ Rasbet. ɿʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʘ 

ʙʠˀʢʝ ʩʘ 1, 2, 4 ʠ 6 ʠ ʚʠʰʝ ʠʟʜʘʥʘʢʘ ʠ ʠʟʥʦʩʠʣʝ ʩʫ 0,06 (10,3%), 0,07 (12.7%), 0,05 

(8,9%) ʠ 0.08 g (15.1%). ʄʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʤʘˁʘ ʥʘ ʚʘʨʠʿʘʥʪʘʤʘ 

ʩʘ ʦʜʣʦʞʝʥʠʤ ʚʨʝʤʝʥʦʤ ʩʝʪʚʝ, ʟʘ ʩʚʝ ʛʨʫʧʝ ʙʠˀʘʢʘ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ 

ʠʩʧʦˀʝʥʘ ʿʝ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʧʨʦʩʝʯʥʝ ʤʘʩʝ ʟʨʥʘ ʩʘʤʦ ʟʘ ʙʠˀʢʝ ʩʘ ʿʝʜʥʠʤ ʠ 

ʯʝʪʠʨʠ ʠʟʜʘʥʢʘ, ʧʨʠ ʯʝʤʫ ʩʫ ʥʘʿʥʠʞʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ, 

ʘ ʥʘʿʚʝ˂ʝ ʥʘ ʚʘʨʠʿʘʥʪʘʤʘ ʩʘ ʜʦʟʘʤʘ ʦʜ 60 ʠ 90 kg N ha
1
. ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014), 

ʟʘʢˀʫʯʫʿʫ ʜʘ ʩʫ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʠʤʘʣʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ 

ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʇʦʜ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʝ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ ʧʨʦʩʝʯʥʘ ʤʘʩʘ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʚʘʣʘ ʜʦ ʜʦʟʝ ʦʜ 80 kg ha
1
, ʘ ʟʘʪʠʤ ʿʝ ʦʧʘʣʘ ʩʘ 

ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʘ ʥʘ 100 kg ha
1
. ʉʦʨʪʘ ʋʨʦʰ (1,3 g) ʝʿ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ 

ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʩʦʨʪʝ, ʥʘʿʤʘˁʫ ʩʦʨʪʘ ʂʨʘʛʫʿ (1,1 g), ʜʦʢ ʩʫ 
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ʩʦʨʪʝ ɼʫʥʘʚʘʮ ʠ ʉʣʘʚʢʦ ʧʦʢʘʟʘʣʝ ʠʩʪʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (1,2 g). ʇʨʦʩʝʯʥʘ ʤʘʩʘ 

ʟʨʥʘ ʟʘ ʩʚʝ ʩʦʨʪʝ ʿʝ ʠʟʥʦʩʠʣʘ 1,3 g.  

Amer (1999) ʫʪʚʨʹʫʿʝ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʙʠʦ ʫ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ 

ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʜʦʢ ʿʝ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʙʠʦ ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ 

ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʇʘʫʥʦʚʠ˂ (2001) ʟʘʧʘʞʘ ʿʘʢʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʦʥʫ ʚʝʟʫ 

ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ ʫʢʫʧʥʦʤ ʢʣʠʿʘʚʦʰ˂ʫ ʩʝʤʝʥʘ. Madiĺ et al. (2005), ʠʩʧʠʪʫʿʫ˂ʠ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʚʠʩʠʥʝ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʥʦʩʘ, ʫʪʚʨʹʫʿʫ 

ʥʝʛʘʪʠʚʥʫ ʚʨʝʜʥʦʩʪ ʢʦʝʬʠʮʠʿʝʥʪʘ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ ʤʘʩʝ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ (ï0,34). Mahmood (2010) ʠʩʪʠʯʝ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ 

ʢʦʨʝʣʘʮʠʿʫ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ ʜʫʞʠʥʦʤ ʢʣʘʩʦʚʘ, ʤʘʩʦʤ ʟʨʥʘ ʙʠˀʢʝ ʠ ʤʘʩʦʤ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ. Dyulgerova (2012) ʟʘʧʘʞʘ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʤʘʩʝ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʙʠˀʢʝ (0,963). Tofiq et al. (2015), ʠʩʧʠʪʫʿʫ˂ʠ 

ʢʦʨʝʣʘʮʠʦʥʝ ʦʜʥʦʩʝ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʥʦʩʘ, ʫʦʯʘʚʘ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ 

ʢʦʨʝʣʘʮʠʿʫ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (0,643) ʠ ʤʘʩʦʤ ʟʨʥʘ ʙʠˀʢʝ 

(0,598)  

 

ʄʘʩʘ 1000 ʟʨʥʘ ʿʝ ʚʘʞʘʥ ʧʦʢʘʟʘʪʝˀ ʚʝʣʠʯʠʥʝ ʟʨʥʘ (Lalevic and Biberdzic, 

2012). ɿʙʦʛ ʧʦʟʠʪʠʚʥʦʛ ʦʜʥʦʩʘ ʩʘ ʩʘʜʨʞʘʿʝʤ ʩʢʨʦʙʘ ʫ ʟʨʥʫ, ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ 

ʛʣʘʚʥʠ ʠʟʚʦʨ ʝʢʩʪʨʘʢʪʘ ʩʣʘʜʘ, ʦʥʘ ʿʝ ʠ ʚʘʞʘʥ ʢʚʘʣʠʪʘʪʠʚʥʠ ʧʦʢʘʟʘʪʝˀ ʿʝʯʤʘ (Savin 

and MolinaïCano, 2002). ʄʘʩʘ 1000 ʟʨʥʘ ʿʝ ʥʘʿʟʥʘʯʘʿʥʠʿʘ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʥʦʩʘ 

(Petr et al., 1979; Alam et al., 2007) ʠ ʚʘʞʥʘ ʩʦʨʪʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ (ɱʝʣʠ˂ ʠ ʩʘʨ., 

2002; ʂʥʝʞʝʚʠ˂, 2005). ʆʚʘ ʦʩʦʙʠʥʘ ʟʘʚʠʩʠ ʦʜ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ, ʜʫʞʠʥʝ 

ʢʣʘʩʘ, ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ (ʇʘʫʥʦʚʠ˂, 2001), ʥʠʚʦʘ ʠʩʭʨʘʥʝ 

ʙʠˀʘʢʘ (ʃʘʣʠ˂ ʠ ʩʘʨ., 1978; Szukalska-Golab, 1990; ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ., 2000; Alam 

et al., 2007; Lalevic and Biberdzic, 2012), ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ɱʝʚʪʠ˂, 1971, 1973; 

ʄʘʣʝʰʝʚʠ˂, 1992; ʇʘʫʥʦʚʠ˂, 2001; Begloo et al., 2015) ʠ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ (ʇʝʨʠ˂ 

ʠ ʂʠʪʠ˂, 1976; ʃʘʣʠ˂ ʠ ʩʘʨ., 1978; ʄʘʣʝʰʝʚʠ˂, 1983; ʉʪʘʨʯʝʚʠ˂ʠ ʩʘʨ., 1992; 

Prģulj et al., 1997; ʇʘʫʥʦʚʠ˂, 2001; Lalevic and Biberdzic, 2012). ʂʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ 

ʩʫ ʥʘʨʦʯʠʪʦ ʚʘʞʥʠ ʪʦʢʦʤ ʧʝʨʠʦʜʘ ʥʘʣʠʚʘˁʘ ʟʨʥʘ, ʿʝʨ ʥʝʜʦʩʪʘʪʘʢ ʚʣʘʛʝ (ʇʝʨʠ˂, 

1981) ʠ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ (Prģulj et.al., 2014) ʪʦʢʦʤ ʦʚʦʛ ʧʝʨʠʦʜʘ ʩʤʘʫˁʿʫ 

ʢʦʥʘʯʥʫ ʤʘʩʫ 1000 ʟʨʥʘ. ʄʘʢʩʠʤʦʚʠ˂ ʠ ʩʘʨ. (1991) ʩʤʘʪʨʘʿʫ ʜʘ ʤʘʩʘ 1000 ʟʨʥʘ 

ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʠʟʥʘʜ 38 g. ʂʦʜ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʤʘʩʘ 1000 ʟʨʥʘ ʦʙʠʯʥʦ ʠʟʥʦʩʠ ʦʜ 38 
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ʜʦ 46 g, ʘ ʿʝʯʘʤ ʩʘ ʤʘʩʦʤ 1000 ʟʨʥʘ ʤʘˁʦʤ ʦʜ 38 g ʿʝ ʩʣʘʙʠʿʝʛ ʢʚʘʣʠʪʝʪʘ (ʇʘʫʥʦʚʠ˂ 

ʠ ʄʘʜʠ˂, 2011). ʂʨʘʛʫʿʝʚʘʯʢʝ ʩʦʨʪʝ, ʢʘʢʦ ʦʟʠʤʝ ʪʘʢʦ ʠ ʿʘʨʝ, ʠʤʘʿʫ ʢʨʫʧʥʦ ʟʨʥʦ. 

ɿʘʚʠʩʥʦ ʦʜ ʫʩʣʦʚʘ ʧʨʦʠʟʚʦʜˁʝ ʤʘʩʘ 1000 ʟʨʥʘ ʦʟʠʤʠʭ ʩʦʨʪʠ ʚʘʨʠʨʘ ʦʜ 39 ʜʦ 48 g 

(ʇʘʫʥʦʚʠ˂, 1994; Madiĺ et al., 2006; Paunoviĺ et al., 2008; ʄʘʜʠ˂ ʠ ʩʘʨ., 2010a; 

ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʄʘʢʩʠʤʦʚʠ˂ ʠ ʩʘʨ. (1997ʘ) ʥʘ ʦʩʥʦʚʫ ʪʨʦʛʦʜʠʰˁʝʛ 

ʠʩʧʠʪʠʚʘˁʘ ʩʦʨʪʠ ʩʪʚʦʨʝʥʠʭ ʫ ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʫ ʂʨʘʛʫʿʝʚʮʠ, ʠʩʪʠʯʝ ʜʘ ʿʝ 

ʧʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʩʦʨʪʝ ɱʘʛʦʜʠʥʘʮ ʦʟʠʤʦʛ ʜʚʦʨʝʜʥʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ 

ʠʟʥʦʩʠʣʘ 44,90 g, ʘ ʩʦʨʪʝ ʩʪʘʥʜʘʨʜ ʅʉ 293 49,1 g. ʄʘʩʘ 1000 ʟʨʥʘ ʩʦʨʪʠ ʿʘʨʦʛ 

ʜʚʦʨʝʜʥʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʢʨʝʪʘʣʘ ʩʝ ʦʜ 24,80 g ʜʦ 43,34 g. Madiĺ et al. (2006), ʥʘ 

ʦʩʥʦʚʫ ʠʩʧʠʪʠʚʘˁʘ ʩʦʨʪʠ ʩʪʚʦʨʝʥʠʭ ʫ ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ ʫ 

ʤʘʢʨʦʦʛʣʝʜʠʤʘ ʥʘ ʧʝʪ ʣʦʢʘʮʠʿʘ ʫ ʈ. ʉʨʙʠʿʠ ʫ ʧʝʨʠʦʜʫ 2003ï2005. ʛʦʜʠʥʝ, ʠʩʪʠʯʫ 

ʜʘ ʩʝ ʤʘʩʘ 1000 ʟʨʥʘ ʢʨʘʛʫʿʝʚʘʯʢʠʭ ʦʟʠʤʠʭ ʩʦʨʪʠ ʢʨʝʪʘʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 39 ʜʦ 

48 g, ʘ ʿʘʨʠʭ ʦʜ 34 ʜʦ 47 g. ʅʘʿʚʝ˂ʝ ʤʘʩʝ 1000 ʟʨʥʘ ʩʫ ʟʘʙʝʣʝʞʠʣʝ ʦʟʠʤʘ ʩʦʨʪʘ 

ʐʘʤʧʠʦʥ (48 g) ʠ ʿʘʨʘ ʩʦʨʪʘ ɱʘʜʨʘʥ (47 g), ʘ ʥʘʿʤʘˁʝ ʦʟʠʤʘ ʩʦʨʪʘ ʈʝʢʦʨʜ (39 g) ʠ 

ʿʘʨʘ ʩʦʨʪʘ ɼʫʢʘʪ (34 g). ʇʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʩʦʨʪʝ ɼʫʥʘʚʘʮ ʫ ʠʩʧʠʪʠʚʘʥʦʤ 

ʧʝʨʠʦʜʫ ʿʝ ʠʟʥʦʩʠʣʘ 42 g. Prģulj et al. (2014), ʠʩʧʠʪʫʿʫ˂ʠ ʦʩʘʤ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ 

ʿʝʯʤʘ ʩʪʚʦʨʝʥʠʭ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʫ ʅʦʚʦʤ ʉʘʜʫ ʦʜ 1998. ʜʦ 2004. 

ʛʦʜʠʥʝ, ʥʘʚʦʜʝ ʜʘ ʩʝ ʤʘʩʘ 1000 ʟʨʥʘ ʢʨʝʪʘʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 39,4 ʜʦ 46,1 g. 

ʄʘʢʩʠʤʦʚʠ˂ ʠ ʂʨʩʪʠ˂ (1990), ʄʘʢʩʠʤʦʚʠ˂ ʠ ʩʘʨ. (1991), ʇʘʫʥʦʚʠ˂ (1994), 

Paunoviĺ et al. (2007) ʩʤʘʪʨʘʿʫ ʜʘ ʦʟʠʤʠ ʿʝʯʘʤ ʠʤʘ ʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ ʦʜ ʟʨʥʘ 

ʿʘʨʦʛ ʿʝʯʤʘ. ʅʘʩʫʧʨʦʪ ˁʠʤʘ, ʇʨʞʫˀ ʠ ʩʘʨ. (2006), ʥʘ ʦʩʥʦʚʫ ʪʨʦʛʦʜʠʰˁʝʛ 

ʠʩʧʠʪʠʚʘˁʘ (1986ï1988) 10 ʩʦʨʪʠ ʦʟʠʤʦʛ ʠ 10 ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʥʘ 

ʧʦʜʨʫʯʿʫ ɺʦʿʚʦʜʠʥʝ, ʟʘʢˀʫʯʫʿʫ ʜʘ ʩʫ ʨʘʟʣʠʢʝ ʫ ʤʘʩʠ 1000 ʟʨʥʘ ʠʟʤʝʹʫ ʦʟʠʤʦʛ ʠ 

ʿʘʨʦʛ ʿʝʯʤʘ ʙʠʣʝ ʤʠʥʠʤʘʣʥʝ, ʢʘʢʦ ʠʟʤʝʹʫ ʪʠʧʘ ʿʝʯʤʘ ʪʘʢʦ ʠ ʛʦʜʠʥʘ ʠʩʧʠʪʠʚʘˁʘ. 

ʇʨʞʫˀ ʠ ʩʘʨ. (2006), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʢʚʘʣʠʪʝʪ ʩʣʘʜʘ ʦʟʠʤʦʛ ʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ 

ʞʝʪʚʝ 2005. ʛʦʜʠʥʝ, ʠʩʪʠʯʫ ʠʥʪʝʨʝʩʘʥʪʥʝ ʨʝʟʫʣʪʘʪʝ ʟʘ ʩʦʨʪʝ ʿʘʨʦʛ ʿʝʯʤʘ ʇʝʢ ʠ 

ʅʦʚʦʩʘʜʩʢʠ 448. ʅʘʠʤʝ, ʦʚʝ ʩʦʨʪʝ ʩʝ ʦʜʣʠʢʫʿʫ ʥʘʿʢʨʘ˂ʠʤ (34 ʜʘʥʘ) ʠ ʥʘʿʜʫʞʠʤ (44 

ʜʘʥʘ) ʧʝʨʠʦʜʦʤ ʥʘʣʠʚʘˁʘ ʟʨʥʘ. ɼʫʞʠʥʘ ʧʝʨʠʦʜʘ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʫ ʦʚʦʿ ʛʦʜʠʥʠ ʿʝ 

ʫʪʠʮʘʣʘ ʥʘ ʤʘʩʫ ʭʠˀʘʜʫ ʟʨʥʘ, ʢʦʿʘ ʿʝ ʢʦʜ ʩʦʨʪʝ ʇʝʢ ʠʟʥʦʩʠʣʘ 47 g ʘ ʢʦʜ ʩʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 448 41,7 g. ʇʦʰʪʦ ʘʫʪʦʨʠ ʥʠʩʫ ʨʘʩʧʦʣʘʛʘʣʠ ʩʘ ʧʦʜʘʪʢʦʤ o ʩʢʣʦʧʫ, 

ʧʨʝʪʧʦʩʪʘʚˀʘʿʫ ʜʘ ʿʝ ʟʙʦʛ ʜʫʞʝʛ ʚʝʛʝʪʘʪʠʚʥʦʛ ʧʝʨʠʦʜʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʠʤʘʦ ʚʝ˂ʠ 

ʩʢʣʦʧ ʠ ʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʇʝʨʠ˂ (1981) ʩʤʘʪʨʘ ʜʘ ʩʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ 
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ʘʟʦʪʘ ʤʘʩʘ 1000 ʟʨʥʘ ʩʤʘˁʫʿʝ. ʆʚʦ ʦʙʠʯʥʦ ʥʘʩʪʫʧʘ ʢʘʜʘ ʩʫ ʥʝʧʦʚʦˀʥʠ ʚʨʝʤʝʥʩʢʠ 

ʫʩʣʦʚʠ ʫ ʚʨʝʤʝ ʥʘʣʠʚʘˁʘ ʟʨʥʘ, ʘ ʥʘʨʦʯʠʪʦ ʟʙʦʛ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʝ. ʄʝʹʫʪʠʤ, ʘʢʦ ʿʝ 

ʦʙʝʟʙʝʹʝʥʦʩʪ ʪʦʢʦʤ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʜʦʙʨʘ ʘ ʦʩʪʘʣʠ ʫʩʣʦʚʠ ʧʦʚʦˀʥʠ, ʪʝ ʙʠˀʢʘ ʠʤʘ 

ʥʘ ʨʘʩʧʦʣʘʛʘʫˁ ʜʦʚʦˀʥʦ ʭʨʘʥʠʚʘ ʤʝʹʫ ˁʠʤʘ ʠ ʘʟʦʪʘ, ʜʦʙʠʿʘ ʩʝ ʧʦʚʝ˂ʘʥʘ ʤʘʩʘ 

1000 ʟʨʥʘ.  

ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ. (2000), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʠʭ ʜʦʟʘ ʘʟʦʪʘ ʥʘ ʤʘʩʫ 

1000 ʟʨʥʘ ʦʟʠʤʝ ʩʦʨʪʝ ʿʝʯʤʘ ʂʨʠʩʪʘʣ, ʟʘʢˀʫʯʫʿʫ ʜʘ ʧʦʚʝ˂ʘˁʝ ʘʟʦʪʘ ʠʟʥʘʜ 

100 kg ha
-1
 ʧʨʘʪʠ ʩʤʘˁʝˁʝ ʤʘʩʝ 1000 ʟʨʥʘ. ʅʘʿʚʝ˂ʘ ʤʘʩʘ 1000 ʟʨʥʘ (47,53 g) ʿʝ 

ʟʘʙʝʣʝʞʝʥʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ 100 kg ha
1
 N, ʰʪʦ ʿʝ ʥʘ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝʤ ʥʠʚʦʫ ʫ 

ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ (43,82 g). ʋ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʩʘ 120 kg N ha
1
 

ʤʘʩʘ 1000 ʟʨʥʘ je ʠʟʥʦʩʠʣʘ 45,11 g, ʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ 140 kg N ha
-1 

44,84 g. 

ʇʘʫʥʦʚʠ˂ (2001), ʠʩʧʠʪʠʚʘˁʝʤ ʫʪʠʮʘʿʘ ʪʨʠ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʚʝ ʨʘʩʪʫ˂ʝ 

ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʘ ʤʘʩʫ 1000 ʟʨʥʘ ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʫ ʧʝʨʠʦʜʫ 

1996-1998. ʛʦʜʠʥʝ, ʥʘʚʦʜʠ ʜʘ ʿʝ ʧʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʟʘ ʩʚʝ ʩʦʨʪʝ ʫ ʫʢʫʧʥʦʤ 

ʧʝʨʠʦʜʫ ʠʟʥʦʩʠʣʘ 40,12 g. ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʤʘʩʘ 1000 ʟʨʥʘ je ʫʪʚʨʹʝʥʘ 1996. 

ʛʦʜʠʥʝ (42,6 g), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʘ 1998. ʛʦʜʠʥʝ (38,08 g). ʋ ʫʢʫʧʥʦʤ ʧʝʨʠʦʜʫ 

ʠʩʪʨʘʞʠʚʘˁʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 294 ʿʝ ʠʩʧʦˀʠʣʘ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ. 

ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʘ ʤʘʩʘ 1000 ʟʨʥʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʢʦʜ ʩʦʨʪʝ ɱʘʩʪʨʝʙʘʮ (39,04 g). ʇʦʜ 

ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʘ ʘʟʦʪʘ, ʘʫʪʦʨ ʫʦʯʘʚʘ ʙʣʘʛʦ ʩʤʘˁʠʚʘˁʝ ʤʘʩʝ 

1000 ʟʨʥʘ. Alam et al. (2007) ʠʩʪʠʯʫ ʩʫʧʨʦʪʥʝ ʨʝʟʫʣʪʘʪʝ ʟʘ ʤʘʩʫ 1000 ʟʨʥʘ ʯʝʪʠʨʠ 

ʩʦʨʪʝ ʿʝʯʤʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʠʭ ʥʠʚʦʘ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʫ ɹʘʥʛʣʘʜʝʰʫ. ʇʨʝʤʘ 

ʥʘʚʦʜʠʤʘ ʘʫʪʦʨʘ, ʩʘ ʧʦʚʝ˂ʘʝˁʤ ʜʦʟʘ ʘʟʦʪʘ ʧʦʚʝ˂ʘʚʘ ʩʝ ʤʘʩʘ 1000 ʟʨʥʘ ʦʜ 28,5 g ʥʘ 

ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʜʦ 33,1 g ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ 

(120 kg ha
1
). ʊʘʢʦʹʝ ʠ Jankoviĺ et al. (2011), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʠʭ ʥʠʚʦʘ 

ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʥʘ ʤʘʩʫ 1000 ʟʨʥʘ ʯʝʪʠʨʠ ʩʦʨʪʝ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʫ ʧʝʨʠʦʜʫ ʦʜ 

2008. ʜʦ 2010. ʛʦʜʠʥʝ, ʫʦʯʘʚʘ ʨʘʩʪ ʤʘʩʝ 1000 ʟʨʥʘ (39,85; 42,85; 44,44; 45,11; 45,61 

g) ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ ʘʟʦʪʘ (30, 50, 70, 90 ʠ 110 kg ha
1
). ʈʘʟʣʠʢʝ ʫ ʤʘʩʠ 1000 

ʟʨʥʘ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʩʫ ʙʠʣʝ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʝ. ʇʨʚʝ ʜʚʝ 

ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ ʩʫ ʠʤʘʣʝ ʟʥʘʪʥʦ ʥʠʞʝ ʤʘʩʝ 1000 ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʦʩʪʘʣʝ 

ʪʨʠ. ɸʥʘʣʠʟʘ ʧʦ ʛʝʥʦʪʠʧʫ ʿʝ ʧʦʢʘʟʘʣʘ ʜʘ ʿʝ ʩʦʨʪʘ ʅʉ 525 ʠʤʘʣʘ ʥʘʿʚʝ˂ʫ ʤʘʩʫ 1000 

ʟʨʥʘ (45,04 g), ʩʦʨʪʘ ʅʉ 519 ʜʨʫʛʫ ʥʘʿʚʝ˂ʫ (44,72 g), ʟʘʪʠʤ ʩʦʨʪʘ ʂʨʠʩʪʘʣ 

(42,53 g), ʜʦʢ ʿʝ ʩʦʨʪʘ ʇʨʝʤʠʿʫʤ ʠʩʧʦˀʠʣʘ ʥʘʿʤʘˁʫ (42,00 g). Lalevic and Biberdzic 
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(2012), ʨʘʟʤʘʪʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ (0, 80, 100 ʠ 120 kg ha
1
) ʥʘ ʦʟʠʤʝ 

ʩʦʨʪʝ ɻʨʘʥʜ ʠ ʈʝʢʦʨʜ (2005 2007), ʟʘʢˀʫʯʫʿʫ ʜʘ ʩʫ ʦʙʝ ʩʦʨʪʝ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ 

ʠʩʧʠʪʠʚʘˁʘ ʠʤʘʣʝ ʟʥʘʪʥʦ ʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ (42,7 ʠ 41,9 g) ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʫ 

ʛʦʜʠʥʫ (38,35 ʠ 39,55 g). ɺʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʥʠʩʢʘ ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ ʫ ʿʫʥʫ ʠ 

ʿʫʣʫ 2007. ʛʦʜʠʥʝ ʧʨʦʫʟʨʦʢʦʚʘʣʦ ʿʝ ʩʢʨʘ˂ʝˁʝ ʚʨʝʤʝʥʘ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ 

2006. ʛʦʜʠʥʫ. ʆʙʘ ʠʩʧʠʪʠʚʘʥʘ ʛʝʥʦʪʠʧʘ ʫ ʦʙʝ ʛʦʜʠʥʝ ʩʫ ʠʤʘʣʠ ʥʘʿʚʝ˂ʫ ʤʘʩʫ 1000 

ʟʨʥʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʘʟʦʪʥʠʤ ʹʫʙʨʝˁʝʤ ʦʜ 80 kg ha
1
 (44,05 ʠ 43,55 g). ɼʘˀʝ 

ʧʦʚʝ˂ʘˁʝ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ ʿʝ ʜʦʚʝʣʦ ʜʦ ʩʤʘˁʝˁʘ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ 1000 ʟʨʥʘ. ɼʦʟʝ 

ʠʟʥʘʜ 100 kg ha
1 
ʘʟʦʪʘ ʩʫ ʠʤʘʣʝ ʧʦʩʝʙʥʦ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʤʘʩʫ 1000 ʟʨʥʘ ʩʦʨʪʝ 

ʈʝʢʦʨʜ. ʆʚʘ ʩʦʨʪʘ ʿʝ ʧʨʠ ʧʨʠʭʨʘʥʠ ʩʘ 80 kg ha
1 
ʘʟʦʪʘ ʠʩʧʦˀʠʣʘ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ 

ʤʘʩʫ 1000 ʟʨʥʘ(45,1 g), ʘ ʧʨʠ ʧʨʠʭʨʘʥʠ ʩʘ 120 kg ha
1 
ʘʟʦʪʘ ʧʨʦʩʝʯʥʦ ʥʘʤʿʘˁʫ 

(35,9 g). ʇʨʞʫˀ ʠ ʄʦʤʯʠʣʦʚʠ˂ (2002) ʥʘʚʦʜʝ ʜʘ ʿʝ ʜʦʟʘ ʘʟʦʪʘ ʦʜ 80 kg ha
1
 

ʦʧʪʠʤʘʣʥʦʤ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʚʝʣʠʯʠʥʝ ʩʝʤʝʥʘ. ʊʘʢʦʹʝ, Biberdziĺ et al. (2012) ʫʢʘʟʫʿʫ 

ʜʘ ʿʝ ʧʦʚʝ˂ʘʥʦ ʘʟʦʪʥʦ ʹʫʙʨʝˁʝ ʧʦʢʘʟʘʣʦ ʟʥʘʯʘʿʘʥ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʤʘʩʫ 1000 

ʟʨʥʘ ʜʦ ʜʦʟʝ ʦʜ 80 kg ha
1 

(43,5 g). ɼʘˀʝ ʧʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʿʝ ʠʟʘʟʚʘʣʦ ʟʥʘʯʘʿʘʥ 

ʧʘʜ ʤʘʩʝ 1000 ʟʨʥʘ. 

ɱʝʣʠ˂ ʠ ʩʘʨ. (2007) ʫ ʧʝʨʠʦʜʫ ʦʜ 2003. ʜʦ 2005. ʛʦʜʠʥʝ ʩʫ ʠʩʧʠʪʠʚʘʣʠ 

ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ (350 ʠ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
) ʠ ʨʘʩʪʫ˂ʝ ʘʟʦʪʥʝ 

ʠʩʭʨʘʥʝ (50, 70 ʠ 90 kg ha
1
) ʥʘ ʪʨʠ ʩʦʨʪʝ ʦʟʠʤʦʛ ʿʝʯʤʘ (ɱʘʛʦʜʠʥʘʮ, ʅʉ 313 ʠ ʅʉ 

529). ɸʫʪʦʨʠ ʠʩʪʠʯʫ ʜʘ ʿʝ ʤʘʩʘ 1000 ʟʨʥʘ ʦʟʠʤʦʛ ʿʝʯʤʘ ʧʦʢʘʟʠʚʘʣʘ ʟʥʘʪʥʠʿʝ 

ʧʨʦʤʝʥʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʠʩʧʠʪʠʚʘʥʦʛ ʛʝʥʦʪʠʧʘ, ʜʦʢ ʫʧʦʪʨʝʙʘ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ 

ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʟʥʘʯʘʿʥʠʿʝ ʫʪʠʮʘʣʘ ʥʘ ʤʘʩʫ 1000 

ʟʨʥʘ. ʇʨʠ ʦʙʝ ʥʦʨʤʝ ʩʝʪʚʝ ʥʘʿʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʅʉ 529 (50,91 g ʠ 

50,05 g). ʆʩʪʚʘʨʝʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʢʦʜ ʦʚʝ ʩʦʨʪʝ ʿʝ ʟʥʘʪʥʦ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʤʘʩʫ 

ʜʨʫʛʝ ʜʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ. ɺʝ˂ʘ ʤʘʩʘ 1000 ʟʨʥʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʦʟʠʤʦʛ ʿʝʯʤʘ 

ʜʦʙʠʿʝʥʘ ʿʝ ʧʨʠ ʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ, ʘʣʠ ʦʚʘ ʨʘʟʣʠʢʘ ʥʠʿʝ ʙʠʣʘ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ. Noworolnik (2010), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250, 350 

ʠ 450 ʟʨʥʘ m
2
) ʥʘ ʧʨʦʩʝʯʥʫ ʤʘʩʫ 1000 ʟʨʥʘ ʥʦʚʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Nadek, 

Sebastian, Widawa ʠ Kirsty (2004ï2005) ʠ ʩʦʨʪʠ Toucan, Mauritia, Nagradowicki ʠ 

Tocada (2006ï2007), ʠʩʪʠʯʝ ʜʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʤʘʩʫ 1000 

ʟʨʥʘ ʩʦʨʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʫ ʧʝʨʠʦʜʫ 2004ï2005. ʛʦʜʠʥʝ, ʜʦʢ ʿʝ ʫ ʧʝʨʠʦʜʫ 2006ï
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2007. ʛʦʜʠʥʝ ʢʦʜ ʩʦʨʪʠ Nagradowicki ʠ Tocada ʥʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠʩʧʦˀʠʣʘ 

ʚʠʩʦʢʦ ʟʥʘʯʘʿʘʥ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ.  

ʇʘʫʥʦʚʠ˂ (2001) ʪʚʨʜʠ ʜʘ ʩʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʤʘʩʝ 1000 ʟʨʥʘ ʫʚʝ˂ʘʚʘ ʩʘʜʨʞʘʿ 

ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ, ʧʨʠ ʯʝʤʫ ʿʝ ʫʪʚʨʹʝʥʘ ʧʦʪʧʫʥʘ ʢʦʨʝʣʘʮʠʿʘ (0,92). ʄʘʩʘ 1000 ʟʨʥʘ 

ʿʝ ʫ ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʝʢʩʪʨʘʢʪʘ ʫ ʟʨʥʫ (0,56), ʘ ʫ ʿʘʢʦ 

ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (ï0,82) ʠ ʧʨʠʥʦʩʦʤ ʟʨʥʘ        

(ï0,52). ɱʘʢʘ ʧʦʟʠʪʠʚʥʘ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʿʝ ʧʦʩʪʦʿʘʣʘ ʠʟʤʝʹʫ ʤʘʩʝ 1000 ʟʨʥʘ ʠ 

ʜʫʞʠʥʝ ʢʣʘʩʘ (0,63), ʘ ʿʘʢʘ ʥʝʛʘʪʠʚʥʘ ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ (ï0,69) ʠ ʙʨʦʿ ʝʤ ʙʠˀʘʢʘ    

(ï0,63). Mahmood (2010) ʠʩʪʠʯʝ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʤʘʩʝ 1000 ʟʨʥʘ ʩʘ 

ʦʩʦʙʠʥʘʤʘ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʧʨʦʩʝʯʥʝ ʤʘʩʝ ʢʣʘʩʘ, ʜʦʢ ʿʝ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʦ ʫ 

ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʙʠˀʮʠ. Dyulgerova (2012) ʟʘʢˀʫʯʫʿʝ ʜʘ ʿʝ 

ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʤʘʩʝ 1000 ʟʨʥʘ ʠ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʝ ʟʨʥʘ ʟʥʘʯʘʿʥʝ ʧʦʟʠʪʠʚʥʝ 

ʧʨʠʨʦʜʝ (0,789), ʘ ʜʘ ʤʘʩʘ 1000 ʟʨʥʘ ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʥʠʩʫ ʟʥʘʯʘʿʥʦ ʧʦʚʝʟʘʥʠ (0,016). 

ʊʘʢʦʹʝ, Drikvand et al. (2011) ʠ Budakli Carpici and Celik (2012) ʥʠʩʫ ʫʪʚʨʜʠʣʠ 

ʟʥʘʯʘʿʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ ʤʘʩʝ 1000 ʟʨʥʘ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ, ʜʦʢ Bhutta et al. (2005), 

AlïTabbal and AlïFraihat (2012) ʠ Tofiq et al. (2015) ʪʚʨʜʝ ʜʘ ʿʝ ʤʘʩʘ 1000 ʟʨʥʘ ʫ 

ʟʥʘʯʘʿʥʦʿ ʧʦʟʠʪʠʚʥʦ ʿʢʦʨʝʣʘʮʠʿʠ ʩʘ ʧʨʠʥʦʩʦʤ ʟʨʥʘ ʿʝʯʤʘ. 

 

ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ ʧʨʝʜʩʪʘʚˀʘ ʦʜʥʦʩ ʠʟʤʝʹʫ ʫʢʫʧʥʦʛ ʙʠʦʣʦʰʢʦʛ ʧʨʠʥʦʩʘ ʠ 

ʧʨʠʥʦʩʘ ʟʨʥʘ. ʂʦʜ ʞʠʪʘʨʠʮʘ ʧʦʚʝ˂ʘˁʝ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ, ʫʟ ʤʘʣʫ ʠʣʠ ʥʠʢʘʢʚʫ 

ʧʨʦʤʝʥʫ ʙʠʦʣʦʰʢʦʛ ʧʨʠʥʦʩʘ, ʫ ʤʥʦʛʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʫʪʠʯʝ ʥʘ ʧʦʙʦˀʰʘˁʝ ʧʨʠʥʦʩʘ 

ʟʨʥʘ (Hanson et al., 1985). ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ ʥʦʚʠʭ ʩʦʨʪʠ ʿʝʯʤʘ ʢʨʝ˂ʝ ʩʝ ʫ ʠʥʪʝʨʚʘʣʫ 

ʦʜ 0,4 ʜʦ 0,6 (ʇʨʞʫˀ, 2001). ʊʦʢʦʤ ʜʚʘʜʝʩʝʪʦʛ ʚʝʢʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝʯʤʘ ʩʝ 

ʧʨʦʛʨʝʩʠʚʥʦ ʧʦʚʝ˂ʘʚʘʦ, ʠ ʪʦ ʚʠʰʝ ʫ ʟʝʤˀʘʤʘ ʩʘ ʧʦʚʦˀʥʠʤ ʫʩʣʦʚʠʤʘ ʟʘ 

ʧʨʦʠʟʚʦʜˁʫ (ʅʝʤʘʯʢʘ, ɽʥʛʣʝʩʢʘ) ʥʝʛʦ ʫ ʟʝʤˀʘʤʘ ʩʘ ʥʝʧʦʚʦˀʥʠʿʠʤ ʫʩʣʦʚʠʤʘ 

(ɸʫʩʪʨʘʣʠʿʘ, ʂʘʥʘʜʘ, ʐʧʘʥʠʿʘ) (ʇʨʞʠˀ ʠ ʄʦʤʯʠʣʦʚʠ˂,2004). ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʛʝʥʝʨʘʣʥʦ ʿʝ ʚʝ˂ʠ ʫ ʧʦʚʦˀʥʠʤ ʫʩʣʦʚʠʤʘ ʨʘʩʪʘ 

(Hadjichristodoulou, 1991). PeltonenïSainio and Hakala (2008) ʪʚʨʜʝ ʜʘ ʥʠʟʘʢ ʠ 

ʚʠʩʦʢ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʤʦʞʝ ʙʠʪʠ ʨʝʟʫʣʪʘʪ ʧʦʚʦˀʥʠʭ ʠʣʠ ʥʝʧʦʚʦˀʥʠʭ ʫʩʣʦʚʘ 

ʨʘʩʪʘ, ʘ ʪʦ ʟʘʚʠʩʠ ʦʜ ʚʨʝʤʝʥʘ ʿʘʚˀʘˁʘ ʠ ʪʨʘʿʘˁʘ ʪʘʢʚʠʭ ʧʝʨʠʦʜʘ. ɸʫʪʦʨʠ ʩʤʘʪʨʘʿʫ 

ʜʘ ʩʝ ʚʠʩʦʢ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʝʚʠʜʝʥʪʠʨʘ aʢʦ ʩʝ ʥʝʧʦʚʦˀʥʠ ʫʩʣʦʚʠ ʿʘʚe ʧʨʝ ʮʚʝʪʘˁʘ 

ʫ ʬʘʟʠ ʚʝʛʝʪʘʪʠʚʥʦʛ ʨʘʩʪʘ, ʘ ʥʘʣʠʚʘˁʝ ʟʨʥʘ ʥʘʩʪʘʚʠ ʫ ʧʦʚʦˀʥʠʤ ʚʨʝʤʝʥʩʢʠʤ 
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ʫʩʣʦʚʠʤʘ ʠ ʨʝʟʫʣʪʠʨʘ ʚʝʣʠʢʦʤ ʤʘʩʦʤ ʟʨʥʘ. ʉʘ ʪʘʢʚʠʤ ʫʩʣʦʚʠʤʘ ʩʝ ʩʫʦʯʘʚʘ 

ʩʝʚʝʨʥʘ ɽʚʨʦʧʘ ʫ ʢʦʿoj ʩʝ ʯʝʩʪʦ ʿʘʚˀʘ ʩʫʰʘ ʧʦʯʝʪʢʦʤ ʣʝʪʘ, ʢʘʦ ʥʘ ʧʨʠʤʝʨ ʫ 

ʌʠʥʩʢʦʿ (PeltonenïSainio and Hakala, 2008). ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʦʚʦʛ, Sadras (2002) 

ʠʩʪʠʯʝ ʜʘ ʿʝ ʥʠʟʘʢ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʥʘʿʯʝʰ˂ʝ ʨʝʟʫʣʪʘʪ ʧʦʚʦˀʥʠʭ ʫʩʣʦʚʘ ʧʨʝ 

ʮʚʝʪʘˁʘ ʠ ʩʘʤʠʤ ʪʠʤ ʧʦʙʦˀʰʘʥʦʛ ʚʝʛʝʪʘʪʠʚʥʦʛ ʨʘʩʪʘ, ʘ ʜʘ ʪʦʢʦʤ ʥʘʣʠʚʘˁʘ ʟʨʥʘ 

ʥʘʩʪʘʥʝ ʩʫʰʘ ʠʣʠ ʩe ʿʘʚʠ ʦʟʙʠˀʥʘ ʧʘʪʦʛʝʥʘ ʠʥʬʝʢʮʠʿʘ, ʰʪʦ ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʟʘ 

ʪʠʧ ʄʝʜʠʪʝʨʘʥʩʢʝ ʢʣʠʤʝ. 

Gonzalez Ponce et al. (1993) ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʫʪʠʮʘʿ ʩʝʪʚʝʥʝ ʥʦʨʤʝ (80, 160, ʠ 

240 kg ha
1
) ʠ ʨʘʟʣʠʯʠʪʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ (0, 40, 80, 120, ʠ 160 kg N ha

1
) ʪʦʢʦʤ 

ʪʨʦʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʦʜ 1996. ʜʦ 1999. ʛʦʜʠʥʝ ʥʘ ʩʦʨʪʫ ʦʟʠʤʦʛ ʚʠʰʝʨʝʜʥʦʛ ʿʝʯʤʘ 

Barbarossa ʠ ʩʦʨʪʫ ʜʚʦʨʝʜʥʦʛ ʦʟʠʤʦʛ ʿʝʯʤʘ Reinette ʫ ʫʩʣʦʚʠʤʘ ʐʧʘʥʠʿʝ. ɸʫʪʦʨʠ 

ʥʘʚʦʜʝ ʜʘ ʿʝ ʫʪʠʮʘʿ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʟʘʚʠʩʠʦ ʦʜ ʢʦʣʠʯʠʥʝ ʠ ʨʘʩʧʦʨʝʜʘ ʧʘʜʘʚʠʥʘ 

ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʿʝ. ʇʨʠ ʧʨʦʩʝʯʥʦʿ ʢʦʣʠʯʠʥʠ ʧʘʜʘʚʠʥʘ ʠ ʫʤʝʨʝʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ 

ʪʦʢʦʤ ʬʘʟʝ ʟʨʝˁʘ, ʧʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʜʦ 160 kg ha
1
 je ʫʪʠʮʘʣʦ ʥʘ ʧʦʚʝ˂ʘˁʝ 

ʧʨʠʥʦʩʘ ʟʨʥʘ, ʧʨʠʥʦʩʘ ʩʣʘʤʝ, ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ ʤʘʩʝ ʟʨʥʘ ʦʙʝ ʩʦʨʪʝ. ʋ ʫʩʣʦʚʠʤʘ 

ʥʠʩʢʠʭ ʧʘʜʘʚʠʥʘ ʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʢʦʤ ʬʘʟʝ ʟʨʝˁʘ, ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʩʫ 

ʠʤʘʣʝ ʤʘʣʠ ʫʪʠʮʘʿ ʥʘ ʧʨʠʥʦʩ, ʩʤʘʠˁʣʝ ʤʘʩʫ ʟʨʥʘ ʘʣʠ ʩʫ ʧʦʚʝ˂ʘʣʘ ʧʨʠʥʦʩ ʩʣʘʤʝ, 

ʢʦʠʿ ʩʤʘˁʫʿʝ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ. Fergusson (1999), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ 

ʜʦʟʘ ʘʟʦʪʘ (0, 50, 100, 150, 200 ʠ 250 kg N ha
1
) ʥʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʧʠʚʩʢʝ ʩʦʨʪʝ 

ʿʝʯʤʘ Valetta ʫ ʅʦʚʦʤ ɿʝʣʘʥʜʫ, ʧʨʠʢʘʟʫʿʝ ʨʘʩʪ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʜʦ ʜʦʟʝ ʦʜ 

150 kg N ha
1
 (53%). ɾʝʪʚʝʥʠ ʠʥʜʝʢʩʠ ʧʨʠ ʜʦʟʠ ʦʜ 200 kg N ha

1
 (43%) ʠ ʜʦʟʠ ʦʜ 

250 kg N ha
1
 (40%) ʥʠʩʫ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʠ ʫ ʦʜʥʦʩʫ ʥʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʥʘ 

ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ (43%). ʄunir (2002), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʯʝʪʠʨʠ 

ʨʘʟʣʠʯʠʪʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ (229, 286, 343 ʠ 400 ʙʠˀʘʢʘ m
2
) ʠ ʪʨʠ ʥʠʚʦʘ ʹʫʙʨʝˁʘ 

ʘʟʦʪʦʤ (0, 15, 30 ʠ 45 kg ha
1
) ʥʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʩʦʨʪʝ ʚʠʰʝʨʝʜʥʦʛ ʿʝʯʤʘ Rum ʥʘ 

ʧʦʜʨʫʯʿʫ ʩʝʚʝʨʥʦʛ ɱʦʨʜʘʥʘ, ʠʩʪʠʯʝ ʜʘ ʧʦʚʝ˂ʘˁʝ ʥʠʚʦʘ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʩʤʘˁʫʿʝ 

ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ. ʅʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʠʤʘʣʘ ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ (38,06%), ʘ 

ʥʘʿʥʠʞʠ (34,88%) ʚʘʨʠʿʘʥʪʠ ʩʘ 45 kg ha
1
 ʘʟʦʪʘ. ɻʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 343 ʙʠˀʢʝ m

2 
ʿʝ

 

ʠʤʘʣʘ ʟʥʘʪʥʦ ʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ (37,79%) ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ ʛʫʩʪʠʥʝ, ʜʦʢ ʿʝ 

ʥʘʿʤʘˁʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ (35,43%) ʟʘʙʝʣʝʞʝʥ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 400 ʙʠˀʘʢʘ m
2
. 

ɸʫʪʦʨʠ ʩʤʘʪʨʘʿʫ ʜʘ ʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʥʝ ʤʦʨʘ ʫʚʝʢ ʜʘ ʫʢʘʞʝ ʥʘ ʚʠʰʠ ʧʨʠʥʦʩ 

ʟʨʥʘ. ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʜʦ 334 ʙʠˀʢʝ m
2 
ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʦ ʥʘ ʧʨʠʥʦʩ ʠ 
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ʘʢʦ ʿʝ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʠʩʧʦˀʠʦ ʨʘʩʪʫ˂ʠ ʪʨʝʥʜ. ʄʝʹʫʪʠʤ, ʠʟʥʘʜ ʦʚʦʛ ʥʠʚʦʘ 

ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʩʤʘˁʝʥ. ɸʫʪʦʨ ʪʚʨʜʠ, ʜʘ ʦʚʦ ʿʘʩʥʦ ʫʢʘʟʫʿʝ ʜʘ ʿʝ ʛʫʩʪʠʥʘ ʩʝʪʚʝ 

ʦʜ 400 ʙʠˀʘʢʘ m
2 
ʥʝʛʘʪʠʚʥʦ ʫʪʠʮʘʣʘ ʥʘ ʪʨʘʥʩʣʦʢʘʮʠʿʫ ʬʦʪʦʩʠʥʪʝʪʩʢʠʭ ʧʨʦʜʫʢʘʪʘ 

ʢʘ ʟʨʥʫ. ElïBanna (2011), ʨʘʟʤʘʪʨʘʿʫ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ 16 ʩʦʨʪʠ ʠ ʣʠʥʠʿʘ ʦʟʠʤʦʛ 

ʿʝʯʤʘ (2005 2007), ʠʩʪʠʯʝ ʜʘ ʩʫ ʫʢʫʧʥʦ ʫ ʦʙʝ ʩʝʟʦʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʛʝʥʦʪʠʧʦʚʘ 

ʿʝʯʤʘ ʙʠʣʝ ʟʥʘʯʘʿʥʝ, ʩ ʪʠʤ ʜʘ ʿʝ ʫ ʧʨʚʦʿ ʚʝʛʝʪʘʮʠʦʥʦʿ ʩʝʟʦʥʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʙʠʦ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ (29,4%) ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʫ (24,4%). ʋʢʫʧʥʦ ʥʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ 

ʿʝ ʠʤʘʣʘ ʣʠʥʠʿʘ CL10114 (31,7%), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ Giza 126 (23,8%). ʋ ʧʨʚʦʿ 

ʚʝʛʝʪʘʮʠʦʥʦʿ ʩʝʟʦʥʠ ʥʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ (33,0%) ʿ ʝ ʠʩʧʦˀʠʣʘ ʣʠʥʠʿʘ 80ï5145 

(33,0%), ʫ ʜʨʫʛʦʿ ʣʠʥʠʿʘ CL10114 (36,1%), ʜʦʢ ʿʝ ʥʘʿʤʘˁʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ ʧʨʚʦʿ 

ʚʝʛʝʪʘʮʠʦʥʦʿ ʩʝʟʦʥʠ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ Giza 2000 (24,5%), ʘ ʫ ʜʨʫʛʦʿ ʩʦʨʪʘ Giza 126 

(18,8%). Soleyman et al. (2011), ʧʨʦʫʯʘʚʘˁʝʤ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʪʨʠ ʩʦʨʪʝ ʿʝʯʤʘ 

(Kavir, Rayhanee ʠ Karun) ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250, 350 ʠ 

450 ʟʨʥʘ m
2
) ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ 2002ï2003. ʛʦʜʠʥʝ ʫ ʀʨʘʥʫ, ʫʦʯʘʚʘʿʫ 

ʟʥʘʯʘʿʥʘ ʚʘʨʠʨʘˁʘ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. ʅʘʿʚʝ˂ʠ 

ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʟʘʙʝʣʝʞʝʥ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʙʠˀʘʢʘ m
2
 (42,31). ʀʟʤʝʹʫ 

ʩʦʨʪʝ Karun ʠ ʦʩʪʘʣʠʭ ʩʦʨʪʠ ʧʦʩʪʦʿʘʣʝ ʩʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ ʞʝʪʚʝʥʦʤ 

ʠʥʜʝʢʩʫ. ʉʦʨʪʘ Karun (43,58) ʿʝ ʠʩʧʦˀʠʣʘ ʠ ʥʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ, ʘ ʩʦʨʪʘ 

Rayhanee (40,34) ʥʘʿʤʘˁʠ. Shafi et al. (2011), ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʜʚʝ ʩʦʨʪʝ ʿʝʯʤʘ 

(ʣʦʢʘʣʥʫ ʩʦʨʪʫ ʠ ʩʦʨʪʫ Sterling) ʫ ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʨʘʩʪʫ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ (0, 20, 40 60, 80 ʠ 100 kg ha
1
) ʫ ʇʘʢʠʩʪʘʥʫ, ʥʘʚʦʜʝ ʜʘ ʩʫ ʨʘʟʣʠʯʠʪʝ ʜʦʟʝ 

ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʝ ʥʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ. ʅʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʟʘ 

ʦʙʝ ʩʦʨʪʝ ʿʝ ʙʠʦ ʧʨʠʤʝʥʦʤ ʜʦʟʝ ʦʜ 60 kg N ha
1
, ʘ ʥʘʿʤʘˁʠ ʥʘ ʢʦʥʪʨʦʣʥʦʿ 

ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ.  

ɸʥʘʣʠʟʠʨʘʿʫ˂ʠ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʧʨʠʥʦʩʘ ʠ ˁʝʛʦʚʠʭ ʢʦʤʧʦʥʝʥʪʠ Madiĺ et al. 

(2005) ʠ ʄʘʜʠ˂ ʠ ʩʘʨ. (2011ʘ) ʫʢʘʟʫʿʫ ʥʘ ʚʠʩʦʢʦ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ 

ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ (0,68). ʇʦʟʠʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ 

ʢʦʨʝʣʘʮʠʿʝ ʩʫ ʟʘʙʝʣʝʞʝʥʝ ʠ ʠʟʤʝʹʫ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,51), 

ʙʠʦʣʦʰʢʦʛ ʧʨʠʥʦʩʘ (0,42) ʢʘʦ ʠ ʚʠʩʠʥʝ ʩʪʘʙʣʘ (0,42), ʜʦʢ ʿʝ ʥʝʛʘʪʠʚʥʘ ʚʨʝʜʥʦʩʪ 

ʟʘʙʝʣʝʞʝʥʘ ʠʟʤʝʹʫ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (ï0,34). Dorostkar et al. 

(2015) ʫʪʚʨʹʫʿʫ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʬʝʥʦʪʠʧʩʢʫ ʠ ʛʝʥʦʪʠʧʩʢʫ ʢʦʨʝʣʘʮʠʿʫ 

ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʩʘ ʧʨʠʥʦʩʦʤ ʟʨʥʘ ʠ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʘ ʟʥʘʯʘʿʥʫ ʩʘ ʤʘʩʦʤ 
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1000 ʟʨʥʘ ʠ ʤʘʩʦʤ ʟʨʥʘ ʢʣʘʩʘ. Budakli Carpici (2012) ʪʚʨʜʝ ʜʘ ʿʝ ʧʨʠʥʦʩ ʟʥʘʯʘʿʥʦ 

ʧʦʟʠʪʠʚʥʦ ʧʦʚʝʟʘʥ ʩʘ ʩʚʠʤ ʢʦʤʧʦʥʝʥʪʘʤʘ ʧʨʠʥʦʩʘ ʦʩʠʤ ʤʘʩʦʤ 1000 ʟʨʥʘ. 

ʅʘʿʚʠʰʠ ʢʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʧʦʤʝʥʫʪʠ ʘʫʪʦʨ ʿʝ ʫʪʚʨʜʠʦ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ 

ʟʨʥʘ ʠ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ (0,474), ʢʘʦ ʠ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(0,406). ʉʫʧʨʦʪʥʦ, Tofiq et al. (2015) ʫʪʚʨʹʫʿʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ 

ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ ʙʠʦʣʦʰʢʦʛ ʧʨʠʥʦʩʘ (0,695), ʘ ʦʜʩʫʩʪʚʦ ʤʝʹʫʟʘʚʠʩʥʦʩʪʠ ʩʘ 

ʧʨʠʥʦʩʦʤ ʟʨʥʘ. 

 

ʇʨʠʥʦʩ ʟʨʥʘ ʿʝ ʢʦʤʧʣʝʢʩʥʘ ʦʩʦʙʠʥʘ ʢʦʿʘ ʠʤʘ ʧʦʣʠʛʝʥʠ ʥʘʯʠʥ 

ʥʘʩʣʝʹʠʚʘˁʘ. ʊʦ ʿʝ ʨʝʟʫʣʪʘʥʪʘ ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʝ, ʧʨʠʤʝˁʝʥʝ ʘʛʨʦʪʝʭʥʠʢʝ ʠ 

ʫʩʣʦʚʘ ʨʘʩʪʘ ʪʦʢʦʤ ʮʝʣʦʢʫʧʥʦʛ ʞʠʚʦʪʥʦʛ ʮʠʢʣʫʩʘ (Biberdziĺ et al., 2012). ʇʨʝʤʘ 

ʥʘʚʦʜʠʤʘ ʄʘʜʠ˂ ʠ ʩʘʨ. (2011ʘ), ʦʩʥʦʚʥʝ ʢʦʤʧʦʥʝʥʪʝ ʨʦʜʥʦʩʪʠ ʯʠʿʠ ʿʝ ʝʢʦʥʦʤʩʢʠ 

ʧʨʦʜʫʢʪ ʟʨʥʦ ʩʫ: ʙʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʙʨʦʿ ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʘʩʦʚʘ 

ʧʦ ʙʠˀʮʠ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʤʘʩʘ 1000 ʟʨʥʘ. ʀʩʪʠ ʘʫʪʦʨʠ ʪʚʨʜʝ ʜʘ ʿʝ 

ʤʘʢʩʠʤʘʣʥʘ ʨʦʜʥʦʩʪ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘʿʧʦʚʦˀʥʠʿʝʛ ʙʘʣʘʥʩʘ ʠʟʤʝʹʫ ʢʦʤʧʦʥʝʥʪʠ 

ʧʨʠʥʦʩʘ.  

ʅʘʿʚʘʞʥʠʿʠ ʬʘʢʪʦʨʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʬʦʨʤʠʨʘˁʝ ʧʨʠʥʦʩʘ ʩʫ ʛʦʜʠʥʘ, ʩʦʨʪʘ, 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ (ʇʘʫʥʦʚʠ˂, 2001; KŚen et al., 2014) ʠ ʤʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ, ʥʘʨʦʯʠʪʦ 

ʠʩʭʨʘʥʘ ʘʟʦʪʦʤ (ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ., 2000; ʇʘʫʥʦʚʠ˂, 2001; ɱʝʣʠ˂ ʠ ʩʘʨ., 2007; 

Maleġeviĺ et al., 2010; Biberdziĺ et al., 2010; Lalevic and Biberdzic, 2012). ʂˀ ʫʯʥʠ 

ʧʝʨʠʦʜ ʟʘ ʬʦʨʤʠʨʘˁʝ ʧʨʠʥʦʩʘ ʠ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʿʘʨʦʛ ʿʝʯʤʘ ʿʝ ʢʨʘʿ ʬʘʟʝ ʙʦʢʦʨʝˁʘ 

ʠ ʧʦʯʝʪʘʢ ʠʟʜʫʞʠʚʘˁʘ ʩʪʘʙʣʘ (KŚen et al., 2014). ʋ ʪʦʤ ʧʝʨʠʦʜʫ ʧʨʦʪʠʯʝ IV ʝʪʘʧʘ 

ʦʨʛʘʥʦʛʝʥʝʟʝ ʫ ʢʦʿʦʿ ʩʝ ʬʦʨʤʠʨʘ ʟʘʯʝʪʘʢ ʢʣʘʩʘʢʘ. ʋʢʦʣʠʢʦ ʙʠˀʢʘ ʟʘʯʥʝ ʚʠʰʝ 

ʢʣʘʩʘʢʘ ʫʪʦʣʠʢʦ ʩʝ ʤʦʞʝ ʦʯʝʢʠʚʘʪʠ ʜʘ ˂ʝ ʢʘʩʥʠʿʝ ʬʦʨʤʠʨʘʪʠ ʚʠʰʝ ʢʣʘʩʘʢʘ, ʰʪʦ 

ʜʠʨʝʢʪʥʦ ʫʪʠʯʝ ʥʘ ʚʠʩʠʥʫ ʧʨʠʥʦʩʘ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʇʨʝʤʘ Matzel and 

Teske (1984) (ʮʠʪ., ʄʘʣʝʰʝʚʠ˂ ʠ ʩʘʨ., 2008), ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʧʨʠ ʢʨʘʿʫ ʙʦʢʦʨʝˁʘ ʠ ʫ 

ʧʦʯʝʪʢʫ ʚʣʘʪʘˁʘ ʢʦʨʝʥʦʚ ʩʠʩʪʝʤ ʞʠʪʘ ʨʝʣʘʪʠʚʥʦ ʩʣʘʙʦ ʨʘʟʚʠʿʝʥ, ʢʦʣʠʯʠʥʘ ʣʘʢʦ 

ʧʨʠʩʪʫʧʘʯʥʠʭ ʭʨʘʥʠʚʘ ʫ ʩʣʦʿʫ ʟʝʤˀʠʰʪʘ ʦʜ 0 ʜʦ 60 cm (ʟʘ ʿʘʨʝ ʞʠʪʘʨʠʮʝ) ʿʝ oʜ 

ʧʨʝʩʫʜʥʝ ʚʘʞʥʦʩʪʠ ʟʘ ʨʘʟʚʦʿ ʧʦʪʝʥʮʠʿʘʣʘ ʫʩʝʚʘ. ɿʙʦʛ ʪʦʛʘ, ʫʥʦʰʝˁʝ ʭʨʘʥʠʚʘ 

(ʹʫʙʨʝˁʝ) ʤʦʨʘ ʫʩʣʝʜʠʪʠ ʧʨʝ ʥʝʛʦ ʰʪʦ ʞʠʪʘ ʫʹʫ ʫ ʦʚʘʿ ʢʨʠʪʠʯʘʥ ʧʝʨʠʦʜ 

(ʄʘʣʝʰʝʚʠ˂ ʠ ʩʘʨ., 2008). Garcia del Moral and Garcia del Moral (1995) ʩʤʘʪʨʘʿʫ ʜʘ 

ʙʨʦʿ ʢʣʘʩʦʚʘ ʟʘʚʠʩʠ ʦʜ ʜʫʞʠʥʝ ʪʨʘʿʘˁʘ ʠ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ ʪʦʢʦʤ ʬʘʟʝ ʙʦʢʦʨʝˁʘ. 
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ʀʩʪʠ ʘʫʪʦʨʠ ʪʚʨʜʝ ʜʘ ʿʝ ʙʨʦʿ ʧʣʦʜʥʠʭ ʠʟʜʘʥʘʢʘ ʦʙʨʥʫʪʦ ʩʨʘʟʤʝʨʘʥ ʪʝʤʧʝʨʘʪʫʨʠ 

ʪʦʢʦʤ ʙʦʢʦʨʝˁʘ. ʊʦ ʟʥʘʯʠ ʜʘ ʭʣʘʜʥʠʿʝ ʚʨʝʤʝ ʧʨʦʜʫʞʘʚʘ ʙʦʢʦʨʝˁʝ ʠ ʨʝʟʫʣʪʠʨʘ 

ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʬʦʨʤʠʨʘʥʠʭ ʢʣʘʩʦʚʘ. ɼʠʥʘʤʠʢʘ ʙʦʢʦʨʝˁʘ ʟʘʚʠʩʠ ʦʜ ʜʫʞʠʥʝ 

ʬʦʪʦʧʝʨʠʦʜʘ ʧʘ ʨʦʢ ʩʝʪʚʝ ʤʦʞʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʪʠ ʥʘ ʢʦʥʘʯʘʥ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʠ 

ʢʣʘʩʦʚʘ (Miral les and Riļards, 2000). 

ʉʦʨʪʘ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʬʦʨʤʠʨʘˁʝ ʫʢʫʧʥʦʛ ʧʨʠʥʦʩʘ ʧʨʝʢʦ 50% (ʈʦʩʠ˂ ʠ 

ʩʘʨ., 1989). ʆʜ ʚʝʣʠʢʝ ʿʝ ʚʘʞʥʦʩʪʠ ʦʜʘʙʨʘʪʠ ʩʦʨʪʫ ʢʦʘʿ ˂ʝ ʦʜʛʦʚʘʨʘʪʠ ʥʘʤʝʥʠ 

ʧʨʦʠʟʚʦʜˁʝ, ʥʘʿʫʩʧʝʰʥʠʿʝ ʩe ʧʨʠʣʘʛʦʜʠʪʠ ʧʦʩʪʦʿʝ˂ʠʤ ʢʣʠʤʘʪʩʢʠʤ ʠ ʟʝʤˀʠʰʥʠʤ 

ʫʩʣʦʚʠʤʘ ʠ ʢʦʿʦʿ ˂ʝ ʦʜʛʦʚʘʨʘʪʠ ʥʠʚʦ ʪʝʭʥʦʣʦʛʠʿʝ ʧʨʦʠʟʚʦʜˁʝ ʩʘ ʢʦʿʠʤ ʩʝ 

ʨʘʩʧʦʣʘʞʝ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ɿʘ ʧʦʩʪʠʟʘˁʝ ʩʪʘʙʠʣʥʠʭ ʧʨʠʥʦʩʘ, ʧʦʩʝʙʥʦ ʿʝ 

ʚʘʞʥʦ ʜʘ ʩʦʨʪʘ ʧʦʩʝʜʫʿʝ ʚʠʩʦʢʫ ʧʣʘʩʪʠʯʥʦʩʪ ʠ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʫ ʛʦʜʠʥʘʤʘ ʩʘ 

ʥʝʧʦʚʦˀʥʠʤ ʫʩʣʦʚʠʤʘ ʟʘ ʬʦʨʤʠʨʘˁʝ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʪʦ ʥʘʜʦʢʥʘʜʠ ʧʫʪʝʤ 

ʧʦʚʝ˂ʘˁʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʣʘʩʘ (KŚen et al., 2014). ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ Garcia del 

Moral et al. (2003), ʩʪʘʙʠʣʥʦʩʪ ʧʨʠʥʦʩʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʫʩʣʦʚʘ ʩʨʝʜʠʥʝ ʿʝ 

ʫʩʢʦ ʧʦʚʝʟʘʥʘ ʩʘ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʿʝʨ ʚʝʣʠʢʠ ʙʨʦʿ ʟʨʥʘ ʧo ʢʣʘʩʫ ʦʤʦʛʫ˂ʘʚʘ 

ʧʦʩʪʠʟʘˁʝ ʚʝʣʠʢʦʛ ʙʨʦʿ ʟʨʥʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʠ ʫ ʫʩʣʦʚʠʤʘ ʤʘˁʝʛ ʙʨʦʿʘ 

ʢʣʘʩʦʚʘ. ʇʦʩʣʝ ʬʦʨʤʠʨʘˁʘ ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʪʦʢʦʤ ʚʝʛʝʪʘʪʠʚʥʝ 

ʬʘʟʝ, ʧʨʠʥʦʩ ʧʦʩʪʘʿʝ ʫʛʣʘʚʥʦʤ ʟʘʚʠʩʘʥ ʦʜ ʤʘʩʝ ʟʨʥʘ (Wiegand and Cuellar, 1981). 

ʅʘʣʠʚʘˁʝ ʟʨʥʘ ʿʝ ʢʨʘʿˁʠ ʩʪʘʜʠʿʫʤ ʨʘʩʪʘ ʞʠʪʘʨʠʮʘ ʧʨʠ ʯʝʤʫ ʩʝ ʦʧʣʦʹʝʥʘ ʿʘʿʥʘ 

˂ʝʣʠʿʘ ʨʘʟʚʠʿʘ ʫ ʢʘʨʠʦʧʩʠʩ ʟʨʥʘ, ʘ ʜʫʞʠʥʘ ʪʨʘʿʘˁʘ ʠ ʩʪʦʧʘ ʥʘʣʠʚʘˁʘ ʦʜʨʝʹʫʿʫ 

ʢʨʘʿˁʫ ʤʘʩʫ ʟʨʥʘ, ʢˀʫʯʥʫ ʢʦʤʧʦʥʝʥʪʫ ʫʢʫʧʥʦʛ ʧʨʠʥʦʩʘ (Yang and Zhang, 2005). 

ʅʘʣʠʚʘˁʝ ʟʨʥʘ ʿʝ ʧʝʨʠʦʜ ʢʦʿʠ ʪʨʘʿʝ ʦʜ ʮʚʝʪʘˁʘ ʜʦ ʬʠʟʠʦʣʦʰʢʝ ʟʨʝʣʦʩʪʠ (ʂʘʥʜʠ˂, 

2015). ʄʘʣʝʰʝʚʠ˂ ʠ ʩʘʨ. (2008) ʥʘʚʦʜʝ ʜʘ ʟʙʦʛ ʠʟʫʟʝʪʥʦ ʚʝʣʠʢʦʛ ʠʥʪʝʥʟʠʪʝʪʘ 

ʩʪʚʘʨʘˁʘ ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ ʫ ʧʝʨʠʦʜʫ ʦʜ ʦʧʣʦʜˁʝ ʜʦ ʧʫʥʝ ʟʨʝʣʦʩʪʠ, ʦʜ ʧʨʝʩʫʜʥʦʛ 

ʿʝ ʟʥʘʯʘʿʘ ʜʦʙʨʘ ʩʥʘʙʜʝʚʝʥʦʩʪ ʙʠˀʘʢʘ ʚʦʜʦʤ, ʧʨʠʩʫʩʪʚʦ ʜʦʚʦˀʥʠʭ ʢʦʣʠʯʠʥʘ ʠ 

ʜʦʙʨʘ ʠʟʙʘʣʘʥʩʠʨʘʥʦʩʪ N, P ʠ ʂ, ʜʘ ʜʥʝʚʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝ ʧʨʝʣʘʟʝ 25 26ÜC, ʘ 

ʥʦ˂ʥʝ 11 12ÜC ʠ ʜʘ ʙʫʜʝ ʰʪʦ ʚʝ˂ʠ ʙʨʦʿ ʩʫʥʯʘʥʠʭ ʩʘʪʠ (ʜʠʨʝʢʪʥʦ ʦʩʚʝʪˀʝˁʝ 

ʙʠˀʘʢʘ). ʇʠʚʩʢʠ ʿʝʯʘʤ ʟʘʭʪʝʚʘ ʫʤʝʨʝʥʫ ʢʣʠʤʫ ʙʝʟ ʚʝʣʠʢʠʭ ʢʦʣʝʙʘˁʘ, ʘ ʧʦʩʝʙʥʦ ʫ 

ʧʝʨʠʦʜʫ ʩʘʟʨʝʚʘˁʘ ʟʨʥʘ ʢʘʜʘ ʿʝ ʥʘʨʦʯʠʪʦ ʦʩʝʪˀʠʚ ʥʘ ʧʦʚʝ˂ʘˁʝ ʪʝʤʧʝʨʘʪʫʨa 

(ʉʪʘʨʯʝʚʠ˂,1992). ʋʪʠʮʘʿ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʟʘʚʠʩʠ 

ʦʜ ʤʦʤʝʥʪʘ ʥʘʩʪʘʥʢʘ ʩʪʨʝʩʘ. ʉʪʨʝʩ ʫʩʣʝʜ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʿʿʘʯʝ ʨʝʜʫʢʫʿʫ 

ʧʨʠʥʦʩ ʿʝʯʤʘ ʘʢʦ ʩʝ ʜʝʩʝ ʥʘ ʧʦʯʝʪʢʫ ʧʝʨʠʦʜʘ ʥʘʣʠʚʘˁʘ ʟʨʥʘ, ʪʿ. 10ï14 ʜʘʥʘ ʥʘʢʦʥ 
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ʮʚʝʪʘˁʘ (Savin and Nicolas, 1999). ʇʨʝʤʘ Savin and Nicolas (1999) ʠ Sanchez et al. 

(2002) (ʮʠʪ. ʂʘʥʜʠ˂, 2015), ʫʤʝʨʝʥʦ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ 20 ʜʘʥʘ ʧʦʩʣʝ ʮʚʝʪʘˁʘ 

ʩʢʨʘ˂ʫʿʫ ʧʝʨʠʦʜ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʟʘ ʦʢʦ 5 ʜʘʥʘ, ʘ ʩʤʘˁʫʿʫ ʧʨʠʥʦʩ ʜʦ 8%. ʇʦʨʝʜ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʫʰʘ ʫ ʪʦʤ ʧʝʨʠʦʜʫ ʤʦʞʝ ʪʘʢʦʹʝ ʜʘ ʩʤʘˁʠ ʤʘʩʫ ʟʨʥʘ 

(Leistrumaite et al., 2009). ʅʝʜʦʩʪʘʪʘʢ ʧʨʠʩʪʫʧʘʯʥʝ ʚʦʜʝ ʫ ʚʨʝʤʝ ʥʘʣʠʚʘˁʘ ʟʨʥʘ 

ʩʤʘˁʫʿʝ ʬʦʪʦʩʠʥʪʝʟʫ, ʰʪʦ ʩʪʘʪʠʩʪʠʯʢʠ ʥʠʿʝ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ, ʤʝʹʫʪʠʤ ʤʦʞʝ 

ʜʦʚʝʩʪʠ ʜʦ ʦʛʨʘʥʠʯʝˁʘ ʠʟʚʦʨʥʠʭ ʢʘʧʘʮʠʪʝʪʘ ʰʪʦ ʨʝʟʫʣʪʠʨʘ ʫ ʨʝʜʫʢʦʚʘʥʦʿ 

ʘʢʫʤʫʣʘʮʠʿʠ ʙʠʦʤʘʩʝ, ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʘʙʦʨʪʠʚʥʠʭ ʮʚʝʪʦʚʘ ʠ ʟʨʥʘ ʠ ʩʤʘˁʝˁʝʤ ʤʘʩʝ 

ʧʦʝʿʜʠʥʘʯʥʠʭ ʟʨʥʘ (Rajala et al., 2011). ʋ ʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ ʉʨʙʠʿʝ ʚʠʩʦʢʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʝʬʠʮʠʪ ʚʦʜʝ ʫ ʜʨʫʛʦʿ ʧʦʣʦʚʠʥʠ ʿʫʥʘ ʠ ʧʨʚʦʿ ʜʝʢʘʜʠ ʿʫʣʘ ʜʦʚʦʜʝ ʜʦ 

ʨʝʜʫʢʦʚʘˁʘ ʧʨʠʥʦʩʘ ʠ ʧʦʛʦʨʰʘˁʘ ʪʝʭʥʦʣʦʰʢʠʭ ʦʩʦʙʠʥʘ ʟʨʥʘ ʠ ʩʣʘʜʘ, ʟʙʦʛ ʯʝʛʘ ʩʝ 

ʥʝ ʤʦʞʝ ʧʨʦʜʫʞʘʚʘʪʠ ʧʝʨʠʦʜ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʧʨʦʜʫʞʝˁʝʤ ʫʢʫʧʥʝ ʚʝʛʝʪʘʮʠʿʝ 

(ʇʨʞʫˀ ʠ ʩʘʨ., 1997). ʄʘʣʝʰʝʚʠ˂ (2008) ʪʚʨʜʠ ʜʘ ʪʝʤʧʝʨʘʪʫʨʥʠ ʪʦʢ ʠ ˁʝʥʠ 

ʝʢʩʪʨʝʤʠ, ʧʘʜʘʚʠʥʝ ʢʦʣʠʯʠʥʦʤ ʠ ʨʘʩʧʦʨʝʜʦʤ ʫ ʚʨʝʤʝʥʫ ʠ ʧʨʦʩʪʦʨʫ ʠ ʜʨʫʛʠ 

ʢʣʠʤʘʪʩʢʠ ʯʠʥʠʦʮʠ ʤʦʛʫ ʜʘ ʤʦʜʝʣʠʨʘʿʫ ʧʨʠʥʦʩ ʩʪʨʥʠʭ ʞʠʪʘ ʠ ʜʦ 40%. ɸʢʦ ʩʝ 

ʧʨʠʤʝˁʫʿʝ ʧʦʪʧʫʥʘ ʘʛʨʦʪʝʭʥʠʢʘ ʩʪʨʥʠʭ ʞʠʪʘ ʫʪʠʮʘʿ ʛʦʜʠʥʝ ʩʝ ʤʦʞʝ ʩʤʘˁʠʪʠ ʥʘ 

10-20% ʫ ʧʦʟʠʪʠʚʥʦʤ ʠʣʠ ʥʝʛʘʪʠʚʥʦʤ ʩʤʝʨʫ. ʉʚʠ ʘʛʨʦʪʝʭʥʠʯʢʠ ʝʣʝʤʝʥʪʠ ʤʦʛʫ 

ʫʪʠʮʘʪʠ ʥʘ ʧʨʠʥʦʩ ʩʪʨʥʠʭ ʞʠʪʘ, ʘʣʠ ʿʝ ʦʧʪʠʤʘʣʥʠ ʨʦʢ ʩʝʪʚʝ ʥʘʿʿʘʯʠ ʬʘʢʪʦʨ, ʟʘʪʠʤ 

ʩʣʝʜʠ ʹʫʙʨʝˁʝ, ʬʘʢʪʦʨ ʧʨʝʢʦ ʢʦʛʘ ʩʝ ʫʪʠʮʘʿ ʚʨʝʤʝʥʩʢʠʭ ʧʨʠʣʠʢʘ ʥʘʿʯʝʰ˂ʝ 

ʤʘʥʠʬʝʩʪʫʿʝ ʥʘ ʙʠˀʢʫ (ʄʘʣʝʰʝʚʠ˂, 2008; Djukic et al., 2011). ʊʘʢʦʹʝ, ɫʫʨʠ˂ ʠ ʩʘʨ. 

(2009) ʠʩʪʠʯʫ ʜʘ ʿʝ ʫ ʪʝʭʥʦʣʦʛʠʿʠ ʧʨʦʠʟʚʦʜˁʝ ʧʠʚʩʢʦʛ ʦʟʠʤʦʛ ʿʝʯʤʘ ʩʝʪʚʘ, 

ʦʜʥʦʩʥʦ ʨʦʢ ʩʝʪʚʝ ʥʘʿʚʘʞʥʠʿa ʦʧʝʨʘʮʠʿa ʦʜ ʢʦʿʝ ʟʘʚʠʩʠ ʥʝ ʩʘʤʦ ʧʨʠʥʦʩ ʥʝʛʦ ʠ 

ʢʚʘʣʠʪʝʪ ʟʨʥʘ, ʘ ʦʜ ʪʦʛʘ ʠ ʢʚʘʣʠʪʝʪ ʩʣʘʜʘ, ʦʜʥʦʩʥʦ ʧʠʚʘ. McKenzi et al. (2010) 

ʫʪʚʨʹʫʿʫ ʜʘ ʩʚʘʢʠ ʜʘʥ ʢʘʰˁʝˁʘ ʩʝʪʚʝ ʧʦʩʣʝ ʦʧʪʠʤʘʣʥʦʛ ʨʦʢʘ ʩʤʘˁʫʿʝ ʧʨʠʥʦʩ ʟʨʥʘ 

ʿʘʨʦʛ ʿʝʯʤʘ ʟʘ 1,3%. 

ʄʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ ʠʤʘ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ ʧʠʚʘʨʩʢʦʛ 

ʿʝʯʤʘ. ʋʪʠʮʘʿ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʥʘ ʦʩʦʙʠʥʝ ʧʠʚʘʨʩʢʦʛ ʿʝʯʤʘ ʧʦʪʠʯʝ ʢʘʢʦ ʦʜ 

ʢʦʣʠʯʠʥʝ ʧʦʿʝʜʠʥʠʭ ʭʨʘʥʠʚʘ ʪʘʢʦ ʠ ʦʜ ˁʠʭʦʚʦʛ ʦʜʥʦʩʘ, ʘ ʪʘʢʦʹʝ ʠ ʦʜ ʥʘʯʠʥʘ 

ˁʠʭʦʚʦʛ ʫʥʦʰʝˁʘ ʫ ʟʝʤˀʠʰʪʝ ʠ ʚʨʝʤʝʥʘ ʧʨʠʤʝʥʝ (ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ., 2000). Shafi 

et al. (2011) ʪʚʨʜʝ ʜʘ ʿʝ ʘʟʦʪ ʢʦʜ ʞʠʪʘʨʠʮʘ ʢˀʫʯʥʠ ʝʣʝʤʝʥʪ ʟʘ ʧʦʩʪʠʟʘˁʫ ʚʠʩʦʢʠʭ ʠ 

ʩʪʘʙʠʣʥʠʭ ʧʨʠʥʦʩʘ. ɸʟʦʪ ʿʝ ʩʘʩʪʘʚʥʠ ʜʝʦ ʤʥʦʛʠʭ ʬʫʥʜʘʤʝʥʪʘʣʥʠʭ ʢʦʤʧʦʥʝʥʪʠ 

˂ʝʣʠʿʝ ʢʘʦ ʰʪʦ ʩʫ ʥʫʢʣʝʠʥʩʢʝ ʢʠʩʝʣʠʥʝ, ʘʤʠʥʦʢʠʩʝʣʠʥʝ, ʝʥʟʠʤʠ ʠ ʬʦʪʦʩʠʥʪʝʪʩʢʠ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

39 

 

ʧʠʛʤʝʥʪʠ. ʀʥʪʝʥʟʠʪʝʪ ʫʩʚʘʿʘˁʘ ʘʟʦʪʘ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʟʘʚʠʩʠ ʦʜ ˁʝʛʦʚʦʛ ʩʘʜʨʞʘʿʘ ʫ 

ʟʝʤˀʠʰʪʫ ʠ ʧʦʪʨʝʙʝ ʙʠˀʘʢʘ ʫ ʨʘʟʥʠʤ ʬʘʟʘʤʘ ʨʘʩʪʘ. ʇʨʝʤʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ, 

ʟʝʤˀʠʰʪʝ ʤʦʨʘ ʜʘ ʙʫʜʝ ʜʦʙʨʦ ʩʥʘʙʜʝʚʝʥʦ ʘʟʦʪʦʤ ʫ ʬʘʟʠ ʙʦʢʦʨʝˁʘ, ʚʣʘʪʘˁʘ ʠ 

ʬʘʟʠ ʥʘʣʠʚʘˁʘ ʟʨʥʘ, ʢʘʜʘ ʟʘʭʪʝʚʘ ʚʝ˂ʫ ʢʦʣʠʯʠʥʫ ʟʘ ʨʘʩʪ ʠ ʨʘʟʚʦʿ ʩʚʦʿʠʭ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʛʘʥʘ ʠ ʟʘ ʚʠʩʦʢʫ ʘʢʫʤʫʣʘʮʠʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʄʝʹʫʪʠʤ ʟʙʦʛ 

ʩʪʨʦʛʠʭ ʦʛʨʘʥʠʯʝˁʘ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (11,5%), ʧʨʠʭʨʘʥʫ 

ʥʠʧʦʰʪʦ ʥʝ ʪʨʝʙʘ ʚʨʰʠʪʠ ʧʦʩʣʝ ʬʘʟʝ ʚʣʘʪʘˁʘ (ɫʫʨʠ˂ ʠ ʩʘʨ., 2009).  

ʇʘʫʥʦʚʠ˂ (2001) ʠʩʪʠʯʝ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʦʩʪʚʘʨʝʥ ʧʨʠʤʝʥʦʤ 

60 kg ha
-1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 500 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m

2
. ɱʝʣʠ˂ ʠ ʩʘʨ. 

(2007) ʥʘʚʦʜʝ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝʯʤʘ ʧʨʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 70 kg ha
-1 
ʠ ʩʘ 

ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ ʦʜ 350 ʟʨʥʘ m
2
. Maleġeviĺ et al. (2010) ʠ Biberdziĺ et al. (2010) 

ʫʢʘʟʫʿʫ ʜʘ ʩʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝʯʤʘ ʜʦʙʠʿʘ ʩʘ 80 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

Jankoviĺ et al.(2011), ʠʩʪʠʯʫ ʜʘ ʿʝ ʦʧʪʠʤʘʣʥʘ ʠʩʭʨʘʥʘ ʙʠˀʘʢʘ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ 

ʧʦʩʪʠʛʥʫʪʘ ʧʨʠʤʝʥʦʤ 50 kg ha
1
. Shafi et al. (2011) ʫʪʚʨʹʫʿʫ ʥʘʿʚʝ˂ʠ ʙʨʦʿ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (305,25), ʜʫʞʠʥʫ ʢʣʘʩʘ (18,25 cm), 

ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (27,13), ʤʘʩʫ 1000 ʟʨʥʘ (36,99 g), ʧʨʠʥʦʩ ʟʨʥʘ (2187 kg hʘ
1
) ʠ 

ʙʠʦʣʦʰʢʠ ʧʨʠʥʦʩ (7481 kg hʘ
1
)  ʩʘ ʧʨʠʤʝʥʦʤ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 60 kg hʘ

1
. Craig et al. 

(2010) ʪʚʨʜʝ ʜʘ ʩʫ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩʠ ʟʨʥʘ ʿʘʨʦʛ ʿʝʯʤʘ ʫ ʅʝʤʘʯʢʦʿ ʟʘʙʝʣʝʞʝʥʠ ʧʨʠ 

ʜʦʟʠ ʦʜ 100 kg ha
1
 ʘʟʦʪʘ, ʘ ʜʘ ʿʝ ʜʦʟʘ ʦʜ 150 kg ha

1
 ʠʟʘʟʚʘʣʘ ʩʤʘˁʝˁʝ ʧʨʠʥʦʩʘ 

ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ. Fergusson (1999) ʠʩʪʠʯʝ ʜʘ ʿʝ ʫ ʫʩʣʦʚʠʤʘ ʅʦʚʦʛ ɿʝʣʘʥʜʘ 

ʜʦʟʘ ʦʜ 150 kg ha
1
 ʜʘʣʘ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʫʟ ʦʯʫʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ. ElïMetwally et 

al. (2010) ʩʤʘʪʨʘ ʜʘ ʿʝ ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ ʟʨʥʘ ʿʝʯʤʘ ʩʘ ʨʘʩʪʫ˂ʠʤ ʥʠʚʦʠʤʘ ʘʟʦʪʘ 

ʨʝʟʫʣʪʘʪ ʧʦʚʝ˂ʘˁʘ ʙʦʢʦʨʝˁʘ, ʢʦʿʝ ʠʤʘ ʫʪʠʮʘʿ ʥʘ ʬʦʨʤʠʨʘˁʝ ʚʠʰʝ ʢʣʘʩʦʚʘ ʧʦ 

ʙʠˀʮʠ. ʇʨʝʤʘ ʠʩʪʦʤ ʘʫʪʦʨʫ, ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ ʟʨʥʘ ʤʦʞʝ ʩʝ ʧʨʠʧʠʩʘʪʠ ʠ 

ʩʪʠʤʫʣʘʪʠʚʥʦʤ ʝʬʝʢʪʫ ʚʝʛʝʪʘʪʠʚʥʦʛ ʨʘʩʪʘ ʢʦʿʠʤ ʩʝ ʧʦʚʝ˂ʘʚʘ ʬʦʪʦʩʠʥʪʝʪʩʢʘ 

ʘʢʪʠʚʥʦʩʪ, ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʙʠˀʮʠ, ʙʨʦʿ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ, ʜʫʞʠʥʘ ʢʣʘʩʘ, ʙʨʦʿ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ, ʰʪʦ ʩʚʝ ʟʘʿʝʜʥʦ ʤʦʞʝ ʦʙʿʘʩʥʠʪʠ ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ ʟʨʥʘ. ʇʨʝʤʘ ʇʝʨʠ˂ʫ 

(1978) 77,6% ʦʜ ʫʢʫʧʥʦʛ ʧʨʦʩʝʯʥʦʛ ʧʦʚʝ˂ʘˁʘ ʧʨʠʥʦʩʘ ʟʨʥʘ ʿʝʯʤʘ ʜʦʣʘʟʠ ʫʩʣʝʜ 

ʧʨʠʤʝʥʝ ʘʟʦʪʘ, ʜʦʢ ʿʝ ʦʩʪʘʪʘʢ ʦʜ 22,4% ʨʝʟʫʣʪʘʪ ʜʝʿʩʪʚʘ ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʿʫʤʘ ʫ 

ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʘʟʦʪʦʤ. 

Fergusson (1999), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ (0, 50, 100, 

150, 150+50 ʠ 150+100 kg ha
1
) ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʧʠʚʩʢʝ ʩʦʨʪʝ ʿʝʯʤʘ Valetta ʫ ʅʦʚʦʤ 
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ɿʝʣʘʥʜʫ (1997-1998), ʫʦʯʘʚʘ ʟʥʘʯʘʿʘʥ ʨʘʩʪ ʧʨʠʥʦʩʘ ʟʨʥʘ ʜʦ ʜʦʟʝ ʦʜ 150 kg ha
1
 

(7030 kg ha
1
). ʊʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʿʝ ʦʩʪʚʘʨʠʦ ʧʨʠʥʦʩ ʟʨʥʘ ʦʜ 

6430 kg ha
1
, ʟʘ 1690 kg ha

1
 ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʹʫʙʨʝˁʘ. ɸʫʪʦʨ 

ʠʩʪʠʯʝ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʥʘʿʚʘʞʥʠʿʘ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʥʦʩ ʟʨʥʘ (r
2
=67%), ʘ 

ʟʘʪʠʤ ʩʣʝʜʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 (r

2
=41%). ʀʩʪʠ ʘʫʪʦʨ ʩʤʘʪʨʘ ʜʘ ʿʝ ʩʦʨʪʘ ʠʤʘʣʘ 

ʚʠʩʦʢʫ ʧʣʘʩʪʠʯʥʦʩʪ ʠ ʫʩʣʦʚʠʤʘ ʩʤʘˁʝʥʦʛ ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʪʦ ʥʘʜʦʢʥʘʜʠʣʘ ʙʨʦʿʝʤ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ. (2000), ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʫʪʠʮʘʿʘ ʨʘʩʪʫ˂ʠʭ ʜʦʟʘ ʘʟʦʪʘ 

(0, 100, 120 ʠ 140 kg ha
1
) ʥʘ ʬʠʟʠʯʢʝ, ʬʠʟʠʦʣʦʰʢʝ ʠ ʧʨʦʜʫʢʪʠʚʥʝ ʦʩʦʙʠʥʝ ʦʟʠʤʝ 

ʩʦʨʪʝ ʿʝʯʤʘ ʂʨʠʩʪʘʣ, ʠʩʪʠʯʫ ʜʘ ʹʫʙʨʝˁʝ ʚʨʣʦ ʟʥʘʯʘʿʥʦ ʫʪʠʯʝ ʥʘ ʚʠʩʠʥʫ ʧʨʠʥʦʩʘ 

ʟʨʥʘ. ʅʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʿʝ ʦʩʪʚʘʨʝʥ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ 140 kg N ha
1
 (5,40 t ha

1
), ʘ 

ʥʘʿʤʘˁʠ ʫ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ (3,33 t ha
1
). ʋ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʹʫʙʨʝˁʘ ʧʨʠʥʦʩ 

ʟʨʥʘ ʿʝ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ. ʀʩʪʠ ʘʫʪʦʨʠ ʪʚʨʜʝ ʜʘ ʧʨʠ 

ʧʦʚʝ˂ʘˁʫ ʜʦʟʝ ʘʟʦʪʥʦʛ ʹʫʙʨʝˁʘ ʟʘ 20% ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʩʘ 100 kg ha
1
 

ʧʨʠʥʦʩ ʨʘʩʪʝ ʟʘ 2%, ʘ ʧʨʠ ʧʦʚʝ˂ʘˁʫ ʜʦʟʝ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʟʘ 40% ʫ ʦʜʥʦʩʫ ʥʘ ʠʩʪʫ 

ʚʘʨʠʿʘʥʪʫ ʧʨʠʥʦʩ ʦʧʘʜʘ ʟʘ 8%. ʇʨʝʤʘ ʘʫʪʦʨʠʤʘ, ʪʦ ʫʢʘʟʫʿʝ ʜʘ ʹʫʙʨʝˁʝ ʜʦʟʘʤʘ 

ʘʟʦʪʘ ʧʨʝʢʦ 100 kg ha
1
 ʩʘ ʘʩʧʝʢʪʘ ʧʨʠʥʦʩʘ ʥʠʿʝ ʝʢʦʥʦʤʩʢʠ ʦʧʨʘʚʜʘʥʦ. ʇʘʫʥʦʚʠ˂ 

(2001), ʥʘ ʦʩʥʦʚʫ ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ ʪʨʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʚʝ ʜʦʟʝ ʘʟʦʪʥʦʛ 

ʹʫʙʨʠʚʘ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʪʚʨʜʠ ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ 

ʧʨʠʥʦʩ ʟʘ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ ʠʟʥʦʩʠʦ 4941 kg ha
1
. ʇʦʩʤʘʪʨʘʥʦ ʧʦ 

ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʿʝ ʫʩʪʘʥʦʚˀʝʥ 1998. ʛʦʜʠʥʝ 

(5653 kg ha
1
), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʥʠʞʠ 1996. ʛʦʜʠʥʝ (4120 kg ha

1
). ʇʨʝʤʘ Paunoviĺ et 

al. (2008), ʥʘ ʠʩʧʦˀʝʥʝ ʨʘʟʣʠʢʝ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʟʥʘʯʘʿʥʦ ʩʫ ʜʝʣʦʚʘʣʝ ʢʦʣʠʯʠʥʝ 

ʧʘʜʘʚʠʥʘ. ʅʘʿʚʝ˂ʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʠ ˁʠʭʦʚ ʧʦʚʦˀʘʥ ʨʘʩʧʦʨʝʜ ʫ ʧʝʨʠʦʜʫ ʦʜ 

ʢʣʘʩʘˁʘ ʜʦ ʩʘʟʨʝʚʘˁʘ ʿʝ ʙʠʦ ʫ 1998. ʛʦʜʠʥʠ ʢʘʜʘ ʿʝ ʢʦʥʩʪʘʪʦʚʘʥ ʠ ʧʨʦʩʝʯʥʦ 

ʥʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ. ʈʘʟʣʠʢʘ ʫ 

ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʠʟʤʝʹʫ ʧʦʚʦˀʥʝ (1998) ʠ ʥʝʧʦʚʦˀʥʝ (1996) ʿʝ ʠʟʥʦʩʠʣʘ 

1700 kg ha
1
. Paunoviĺ et al. (2006) ʫʪʚʨʫ́ʿʫ ʚʨʣʦ ʟʥʘʯʘʿʘʥ ʝʬʝʢʘʪ ʩʦʨʪʝ ʥʘ ʧʨʠʥʦʩ 

ʟʨʥʘ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ. ʉʦʨʪʘ ɼʫʥʘʚʘʮ ʿʝ ʦʩʪʚʘʨʠʣʘ ʥʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ 

ʧʨʠʥʦʩ ʟʨʥʘ ʦʜ 5293 kg ha
1
. ʇʨʦʩʝʯaʥ ʪʨʦʛʦʜʠʰˁʠ ʧʨʠʥʦʩ ʟʨʥʘ ʩʦʨʪʝ ɱʘʩʪʨʝʙʘʮ ʿʝ 

ʠʟʥʦʩʠʦ 5105 kg ha
1
, ʘ ʩʦʨʪʝ ɼʠʥʘʨʘʮ 5072 kg ha

1
. ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʩʦʨʪʝ 

ʂʨʘʛʫʿ ʿʝ ʙʠʦ 5005 kg ha
1
, ʜʦʢ ʿʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 294 ʠʤʘʣʘ ʫ ʧʨʦʩʝʢʫ ʥʘʿʥʠʞʠ 

ʧʨʠʥʦʩ ʦʜ 4120 kg ha
1
. ʇʨʝʤʘ ʇʘʫʥʦʚʠ˂ʫ (2001), ʧʦʩʝʙʥʦ ʩʫ ʚʝʣʠʢʝ ʨʘʟʣʠʢʝ ʫ 
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ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ ʫʪʚʨʹʝʥʝ ʫ 1996. ʛʦʜʠʥʠ. 

ʈʘʟʣʠʢʝ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʥʪʝ ʠ ʚʘʨʠʿʘʥʪʠ ʩʘ 30 ʠ 60 kg ha
1
 

ʘʟʦʪʘ ʙʠʣʝ ʩʫ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʝ, ʘ ʠʟʤʝʹʫ ʚʘʨʠʿʘʥʪʠ ʩʘ 30 ʠ 60 kg ha
-1
 ʟʥʘʯʘʿʥʝ. ʋ 

1997. ʛʦʜʠʥʠ ʨʘʟʣʠʢʘ ʫ ʧʨʠʥʦʩʫ ʟʨʥʘ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʥʪʝ ʠ ʚʘʨʠʿʘʥʪʝ ʩʘ 

60 kg ha
1
 ʘʟʦʪʘ ʿʝ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʘ, ʘ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʝ ʠ ʚʘʨʠʿʘʥʪʝ ʩʘ 30 kg ha

-1
 

ʘʟʦʪʘ ʟʥʘʯʘʿʥʘ. ʀʟʤʝʫ́ ʚʘʨʠʿʘʥʪʠ ʩʘ 30 ʠ 60 kg ha
1 
ʘʟʦʪʘ ʥʠʿʝ ʫʪʚʨʹʝʥʘ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ ʫ ʧʨʠʥʦʩʫ ʟʨʥʘ. ʋ 1998. ʛʦʜʠʥʠ ʨʘʟʣʠʢʝ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʟʤʝʹʫ 

ʚʘʨʠʿʘʥʪʝ ʩʘ 60 kg ha
-1
 ʘʟʦʪʘ, ʚʘʨʠʿʘʥʪʝ ʩʘ 30 kg ha

1 
ʘʟʦʪʘ ʠ ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʥʪʝ ʩʫ 

ʙʠʣʝ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʝ, ʜʦʢ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʥʪʝ ʠ ʚʘʨʠʿʘʥʪʝ ʩʘ 

30 kg ha
1
 ʘʟʦʪʘ ʥʠʿʝ ʠʤʘʣʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿ. Jankoviĺ et al. (2011), ʠʩʧʠʪʫʿʫ˂ʠ 

ʫʪʠʮʘʿ ʨʘʩʪʫʠ˂ʭ ʥʠʚʦʘ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ (50, 70, 90 ʠ 110 kg ha
1
) ʥʘ ʯʝʪʠʨʠ ʩʦʨʪʝ 

ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (ʂʨʠʩʪʘʣ, ʇʨʝʤʠʿʫʤ, ʅʉ 519 ʠ ʅʉ 525) ʫ ʧʝʨʠʦʜʫ ʦʜ 2008. 

ʜʦ 2010. ʛʦʜʠʥʝ, ʥʘʚʦʜʝ ʜʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʧʨʠʥʦʩ ʟʨʥʘ ʧʠʚʩʢʦʛ ʿʝʯʤʘ 

ʪʘʢʦʹʝ ʨʘʩʪʝ (5009, 5389, 5680 ʠ 5777 kg ha
1
), ʤʝʹʫʪʠʤ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʦʚʠʭ 

ʧʨʠʥʦʩʘ ʥʠʩʫ ʩʪʘʪʠʩʪʠʯʢʠ ʦʧʨʘʚʜʘʥʝ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʘʫʪʦʨʘ, ʦʧʪʠʤʘʣʥʘ ʠʩʭʨʘʥʘ 

ʙʠʘˀʢʘ ʿʝ ʧʦʩʪʠʛʥʫʪʘ ʧʨʠʤʝʥʦʤ 50 kg N ha
1
. ʉʦʨʪa ʅʉ-519 ʿʝ ʠʤʘʣʘ ʥʘʿʥʠʞʠ 

ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ (4896 kg ha
1
), ʜʦʢ ʿʝ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʦʜ 4991 kg ha

-1 

ʧʦʩʪʠʛʣʘ ʩʦʨʪʘ ʇʨʝʤʠʿʫʤ. Lalevic and Biberdzic (2012) ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʧʨʠʤʝʥʘ ʘʟʦʪʘ 

ʫ ʜʦʧʫʥʩʢʦʿ ʧʨʠʭʨʘʥʠ ʦʟʠʤʠʭ ʩʦʨʪʠ ʿʝʯʤʘ ɻʨʘʥʜ ʠ ʈʝʢʦʨʜ ʜʦʚʝʣʘ ʜʦ ʟʥʘʯʘʿʥʦʛ 

ʧʦʚʝ˂ʘˁʘ ʧʨʠʥʦʩʘ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ. ʆʙʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ 

ʦʩʪʚʘʨʠʣʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʧʨʠ ʢʦʣʠʯʠʥʠ ʘʟʦʪʘ ʦʜ 80 kg ha
-1 
ʫ ʚʠʜʫ ʜʦʧʫʥʩʢʝ 

ʠʩʭʨʘʥʝ, ʜʦʢ ʿʝ ʜʘˀʝ ʧʦʚʝ˂ʘˁʝ ʫ ʘʟʦʪʫ ʜʦʚʝʣʦ ʜʦ ʩʤʘˁʝˁʘ ʧʨʠʥʦʩ. ʉʦʨʪʘ ɻʨʘʥʜ ʿʝ 

ʠʤʘʣʘ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʨʠʥʦʩ (4484,7 kg ha
1
) ʫ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʹʫʙʨʝˁʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʈʝʢʦʨʜ (3577,8 kg ha
1
).  

Munir (2002), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ 

ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʠ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʥʦʩʘ ʿʝʯʤʘ ʫ ʩʝʚʝʨʥʦʤ ɱʦʨʜʘʥʫ, ʫʪʚʨʹʫʿʝ ʜʘ ʿʝ 

ʛʫʩʪʠʥʘ ʦʜ 229 ʙʠˀʘʢʘ m
2 
ʧʨʦʠʟʚʝʣʘ ʤʘʢʩʠʤʘʣʥʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʙʠˀʮʠ, ʥʘʿʚʝ˂ʠ 

ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʙʠˀʮʠ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʤʘʢʩʠʤʘʣʥʫ ʤʘʩʫ 1000 ʟʨʥʘ. ʇʨʠ 

ʛʫʩʪʠʥʠ ʦʜ 400 ʙʠˀʘʢʘ m
2
 ʿʝ ʜʦʙʠʿʝʥ ʤʘʢʩʠʤʘʣʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʦʜ 1753,3 kg ha

1
, 

ʧʨʝ ʩʚʝʛʘ ʟʘʭʚʘˀʫʿʫ˂ʠ ʚʝ˂ʝʤ ʙʨʦʿʫ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ. ʇʦʜ ʫʪʠʮʘʿʝʤ 

ʨʘʟʣʠʯʠʪʠʭ ʥʠʚʦʘ ʘʟʦʪʘ, ʥʘʿʚʝʠ˂ ʧʨʠʥʦʩ ʟʨʥʘ ʠ ʤʘʩʘ 1000 ʟʨʥʘ ʿʝ ʧʦʩʪʠʛʥʫʪʘ 

ʧʨʠʤʝʥʦʤ 45 kg ha
1
. Ali (2011), ʥʘ ʦʩʥʦʚʫ ʜʚʦʛʦʜʠʰˁʝ ʩʪʫʜʠʿʝ ʫʪʠʮʘʿʘ ʘʟʦʪʥʦʛ 
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ʹʫʙʨʠʚʘ ʧʨʠʤʝˁʝʥʦʛ ʫ ʨʘʟʣʠʯʠʪʠʤ ʬʘʟʘʤʘ ʨʘʩʪʘ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʠ ʧʨʠʥʦʩ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʪʨʠ ʩʦʨʪʝ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʫ ʃʠʙʠʿʠ, ʟʘʢˀʫʯʫʿʝ ʜʘ ʿʝ ʧʨʠʤʝʥʘ 

ʘʟʦʪʥʦʛ ʹʫʙʨʝˁʘ ʧʦʜʝˀʝʥʘ ʫ ʥʝʢʦʣʠʢʦ ʘʧʣʠʢʘʮʠʿʘ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʝʬʝʢʘʪ ʥʘ 

ʠʩʧʠʪʠʚʘʥʝ ʦʩʦʙʠʥʝ. ʄʘʢʩʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʝ 1000 ʟʨʥʘ ʠ 

ʤʘʩʝ ʟʨʥʘ ʢʣʘʩʘ ʩʫ ʧʦʩʪʠʛʥʫʪʝ ʧʨʠʤʝʥʦʤ ʯʝʪʠʨʠ ʘʧʣʠʢʘʮʠʿʝ ʘʟʦʪʘ ʧʦ 55 kg ha
1 

(ʧʦʯʝʪʘʢ ʬʘʟʝ ʙʦʢʦʨʝˁʘ, ʧʦʯʝʪʘʢ ʬʘʟʝ ʚʣʘʪʘˁʘ, ʬʘʟʘ ʮʚʝʪʘˁʘ ʠ ʬʘʟʘ ʤʣʝʯʥʝ 

ʟʨʝʣʦʩʪʠ). ʅʘʿʚʝ˂ʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʠ ʥʘʿʜʫʞʠ ʢʣʘʩ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ 

ʜʚʝ ʜʦʟʝ ʘʟʦʪʘ ʦʜ ʧʦ 110 kg ha
1 

(ʫ ʧʦʯʝʪʥʦʿ ʬʘʟʠ ʙʦʢʦʨʝˁʘ ʠ ʧʦʯʝʪʥʦʿ ʬʘʟʠ 

ʚʣʘʪʘˁʘ). ʄʝʹʫʪʠʤ, ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ, ʘʣʠ ʠ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ 

ʝʚʠʜʝʥʪʠʨʘʥ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʩʘ ʧʦ ʜʚʝ ʧʨʠʭʨʘʥʝ ʦʜ 110 kg N ha
1 

(Iïʧʦʯʝʪaʢ 

ʙʦʢʦʨʝˁʘ ʠ ʬʘʟa ʤʣʝʯʥʝ ʟʨʝʣʦʩʪʠ, IIïʧʦʯʝʪʘʢ ʚʣʘʪʘˁʘ ʠ ʬʘʟʘ ʮʚʝʪʘˁʘ). 

ʄʘʢʩʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʝʬʠʢʘʩʥʦʩʪ ʢʦʨʠʰ˂ʝˁʘ ʘʟʦʪʘ ʿʝ ʠʩʧʦˀʠʣʘ 

ʩʦʨʪʘ Vadiotpa 2 ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʯʝʪʠʨʠ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 55 kg ha
1
 (ʧʦʯʝʪʘʢ ʬʘʟʝ 

ʙʦʢʦʨʝˁʘ, ʧʦʯʝʪʘʢ ʬʘʟʝ ʚʣʘʪʘˁʘ, ʬʘʟʘ ʮʚʝʪʘˁʘ ʠ ʬʘʟʘ ʤʣʝʯʥʝ ʟʨʝʣʦʩʪʠ). ʅʘʩʫʧʨʦʪ 

ʪʦʧʣʠʤ ʠ ʘʨʠʜʥʠʤ ʫʩʣʦʚʠʤʘ ɱʦʨʜʘʥʘ ʠ ʃʠʙʠʿʝ, Bğaģewicz et al. (2007) ʠʩʪʠʯʫ 

ʨʝʟʫʣʪʘʪʝ ʘʥʘʣʠʟʝ ʫʪʠʮʘʿʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʥʘ ʧʨʠʥʦʩ ʠ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʥʦʩʘ ʩʦʨʪʠ 

ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ Rataj ʠ Rastik ʫ ʫʩʣʦʚʠʤʘ ʫʤʝʨʝʥʦ ʭʣʘʜʥʝ ʢʣʠʤʝ ʇʦˀʩʢʝ. 

ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʘʫʪʦʨʘ, ʹʫʙʨʝˁʝ ʘʟʦʪʦʤ ʿʝ ʠʤʘʣʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦ 

ʙʦʢʦʨʝˁʝ ʫ ʦʙʝ ʩʦʨʪʝ. ʇʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʜʦ 100 kg ha
1 

(50+50) ʿ ʝ 

ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʦ ʥʘ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
.
 
ɺʝ˂ʝ ʜʦʟʝ ʦʜ 100 kg ha

1
 ʘʟʦʪʘ 

ʥʠʩʫ ʧʨʦʫʟʨʦʢʦʚʘʣʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘˁʝ ʦʚʝ ʦʩʦʙʠʥʝ. ʇʨʝʤʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ, ʜʦʟʝ 

ʘʟʦʪʘ ʠ ʩʦʨʪʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʠʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʝ ʥʘ ʙʨʦʿ ʠ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. 

ʇʨʦʩʝʯʥʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʙʠʣʘ ʿʝ 1,10 g ʠ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ 25 ʠ 125 kg ha
1
. ɼʦʟʘ 

ʘʟʦʪʘ ʦʜ 50 kg ha
1
 ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʦʟʦʤ ʦʜ 25 kg ha

1 
ʿʝ

 
ʠʟʘʟʚʘʣʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ 

ʧʨʠʥʦʩʘ ʟʘ 530 kg ha
1
. ʄʝʹʫʪʠʤ, ʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʥʠʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʝ ʥʘ ʧʨʠʥʦʩ 

ʟʨʥʘ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ. Craig et al. (2010) ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʫʪʠʮʘʿ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ: 

1) 0, 20, 40, 60, 100, 150 kg ha
1
 ʧʨʝ ʩʝʪʚʝ, 2) 100 kg ha

1
 ʩʨʝʜʠʥʦʤ ʙʦʢʦʨʝˁʘ ʠ       

3) 40 kg ha
1
 ʧʨʝʜ ʩʝʪʚʫ ʠ 60 kg ha

1
 ʩʨʝʜʠʥʦʤ ʙʦʢʦʨʝˁʘ, ʥʘ ʯʝʪʠʨʠ ʩʦʨʪʝ ʿʘʨʦʛ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʥʘ ʜʚʝ ʣʦʢʘʮʠʿʝ ʫ ʅʝʤʘʯʢʦʿ. ɸʫʪʦʨʠ ʟʘʢˀʫʯʫʿʫ ʜʘ ʧʨʠʥʦʩ ʟʨʥʘ 

ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʨʘʩʪʝ ʜʦ ʜʦʟʝ ʘʟʦʪʘ ʜʦ 100 kg ha
1
, 

ʥʝʟʘʚʠʩʥʦ ʦʜ ʚʨʝʤʝʥʘ ʫʥʦʰʝˁʘ. ʋ ʩʦʨʪʝ Culgoa ʦʜʣʦʞʝʥʘ ʧʨʠʤʝʥʘ ʘʟʦʪʘ ʫ ʬʘʟʠ 

ʙʦʢʦʨʝˁʘ ʿʝ ʧʦʚʝ˂ʘʣʘ ʧʨʠʥʦʩ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʫʥʦʰʝˁʝ ʧʨʝʜ ʩʝʪʚʫ, ʜʦʢ ʩʫ ʢʦʜ 
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ʩʦʨʪʝ Hindmarsh ʧʨʠʥʦʩʠ ʧʦʚʝ˂ʘʥʠ ʧʨʠʤʝʥʦʤ ʧʦʜʝˀʝʥʝ ʜʦʟʝ ʹʫʙʨʠʚʘ (ʧʨʝ ʩʝʪʚʝ ʘ 

ʦʩʪʘʪʘʢ ʩʨʝʜʠʥʦʤ ʙʦʢʦʨʝˁʘ).  

ɻʫʩʪʠʥʘ ʩʝʪʚʝ ʠʤʘ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ 

(Maksimovic, et al., 1996; Noworolnik and LeszczyŒska, 2000; ʇʘʫʥʦʚʠ˂, 2001; 

Prochazkova et al., 2002; Noworolnik, 2007; Noworolnik, 2010; Noworolnik et al, 

2013; Trifan et al., 2014). ʅʘ ʦʩʥʦʚʫ ʧʨʝʪʭʦʜʥʠʭ ʠʩʪʨʘʞʠʚʘˁʘ, Noworolnik (2010) 

ʠʩʪʠʯʝ ʜʘ ʩʫ ʨʘʥʠʿʝ ʧʠʚʩʢʝ ʩʦʨʪʝ ʩʘ ʩʣʘʙʠʤ ʙʦʢʦʨʝˁʝʤ ʧʦʢʘʟʠʚʘʣʝ ʚʝ˂ʝ ʧʦʚʝ˂ʘˁʝ 

ʧʨʠʥʦʩʘ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʜʦʢ ʩʫ ʩʦʨʪʝ ʩʘ ʚʝ˂ʠʤ ʙʦʢʦʨʝˁʝʤ ʠʤʘʣʝ ʚʝ˂ʠ 

ʧʨʦʮʝʥʘʪ ʩʤʨʪʥʦʩʪʠ ʙʠˀʘʢʘ ʥʘ ʚʝ˂ʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ. ʀʩʪʠ ʘʫʪʦʨ ʥʘʚʦʜʠ ʜʘ ʥʦʚʝ 

ʩʦʨʪʝ ʧʦʢʘʟʫʿʫ ʤʘˁʫ ʨʝʘʢʮʠʿʫ ʥʘ ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʢʘʢʦ ʫ ʧʨʠʥʦʩʫ ʪʘʢʦ ʠ ʫ 

ʝʣʝʤʝʥʪʠʤʘ ʧʨʠʥʦʩʘ. ʀʧʘʢ, ʢʦʜ ʥʝʢʠʭ ʩʦʨʪʠ ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʚʝʣʠʢʠ ʙʨʦʿ 

ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʤʦʛʫ ʠʟʘʟʚʘʪʠ ʩʤʘˁʝˁʝ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ ʧʘ ʿʝ ʨʝʘʢʮʠʿʘ ʩʦʨʪʠ ʥʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʨʘʟʣʠʯʠʪʘ (Noworolnik, 2007). 

ʇʘʫʥʦʚʠ˂ (2001) ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʪʚʨʜʠ ʜʘ ʿʝ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʧʨʠʥʦʩʘ ʫ ʫʢʫʧʥʦʤ 

ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʚʘʨʠʨʘʣʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 4595 kg ha
1
 ʫ 

ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 300 ʟʨʥʘ m
2
 ʜʦ 5125 kg ha

1
 ʫ ʚʘʨʠʿʘʥʪʠ ʦʜ 400 ʟʨʥʘ 

m
-2
. ʅʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʠʟʘʟʚʘʣʘ ʥʝʟʥʘʪʘʥ ʧʘʜ ʧʨʠʥʦʩʘ ʟʨʥʘ (5101 kg ha

-1
). 

ʀʩʪʠ ʘʫʪʦʨ ʠʩʪʠʯʝ ʜʘ ʿʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 1996. ʛʦʜʠʥʝ ʨʘʟʣʠʢʘ ʫ 

ʧʨʠʥʦʩʫ ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 300 ʟʨʥʘ m
2
 ʠ 500 ʟʨʥʘ m

2
 ʙʠʣʘ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʘ, ʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ ʦʜ 300 ʠ 400 ʟʨʥʘ m
2 
ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ 

ʟʥʘʯʘʿʥʘ. ʈʘʟʣʠʢʘ ʫ ʧʨʠʥʦʩʫ ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ ʦʜ 400 ʠ 500 ʟʨʥʘ m
2
 ʥʠʿʝ ʙʠʣʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʦʧʨʘʚʜʘʥʘ. ʋ 1997. ʛʦʜʠʥʠ ʝʬʝʢʘʪ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʠʿʝ ʧʦʢʘʟʘʦ 

ʩʪʘʪʠʩʪʠʯʢʠ ʦʧʨʘʚʜʘʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʠʥʦʩʫ ʟʨʥʘ. ʋʪʠʮʘʿ ʝʬʝʢʪʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 

300 ʟʨʥʘ m
2
 ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʫ 1998. ʛʦʜʠʥʠ ʙʠʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʦ 

ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ ʜʚʝ ʛʫʩʪʠʥʝ. ʊʘʢʦʹʝ, ʨʘʟʣʠʢʘ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ 

ʦʜ 400 ʠ 500 ʟʨʥʘ m
2
 ʥʠʿʝ ʙʠʣʘ ʩʪʘʪʠʩʪʠʯʢʠ ʦʧʨʘʚʜʘʥʘ. Noworolnik (2010), 

ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250, 350 ʠ 450 ʟʨʥʘ m
2
) ʥʘ ʧʨʠʥʦʩ 

ʟʨʥʘ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ Nadek, Sebastian, Widawa ʠ Kirsty (2004ï2005) ʠ 

ʩʦʨʪʠ Toucan, Mauritia, Nagradowicki ʠ Tocada (2006ï2007), ʠʩʪʠʯʝ ʜʘ ʿʝ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʢʦʜ ʩʚʠʭ ʩʦʨʪʠ ʫ ʦʙʘ ʧʝʨʠʦʜʘ ʠʩʪʨʘʞʠʚʘˁʘ. 

ʀʩʪʠ ʘʫʪʦʨ ʥʘʚʦʜʠ ʜʘ ʿʝ ʪʦʢʦʤ 2006 2007. ʛʦʜʠʥʝ ʧʨʠʤʝ˂ʝʥʦ ʚʝ˂ʝ ʧʦʚʝ˂ʘˁʝ 
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ʧʨʠʥʦʩʘ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
 ʫ ʦʜʥʦʩʫ ʦʜ 350 ʟʨʥʘ m

2
. Oʚʫ 

ʪʝʥʜʝʥʮʠʿʫ ʿʝ ʠʩʧʦˀʠʦ ʚʝ˂ʠ ʙʨʦʿ ʩʦʨʪʠ: Mauritia, Nagradovicki i Tocada. 

Noworolnik et al. (2013) ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʫʪʠʮʘʿ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250, 350 ʠ  

450 ʟʨʥʘ m
2
) ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʩʦʨʪʠ ʘʿʨʦʛ ʿʝʯʤʘ (Rubinek, Rufus ʠ Skarb) ʫ ʇʦˀʩʢʦʿ 

ʫ ʧʝʨʠʦʜʫ 2008 2010. ʛʦʜʠʥʝ. ɸʫʪʦʨʠ ʩʫ ʫʪʚʨʜʠʣʠ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʠʿʫ ʧʨʠʥʦʩʘ 

ʟʨʥʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʥʘ ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʧʨʠʥʦʩ 

ʟʨʥʘ ʿʝ ʙʠʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʨʠ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʦʜ 350 ʠ 450 ʟʨʥʘ m
2
 ʫ ʦʜʥʦʩʫ ʥʘ 

ʛʫʩʪʠʥʫ ʦʜ 250 ʟʨʥʘ m
2
, ʘ ʜʘ ʩʦʨʪʝ ʥʠʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʠʥʦʩʫ 

ʟʨʥʘ. OôDonovan et al. (2012) ʫʢʘʟʫʿʫ ʜʘ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ 

ʨʘʩʪʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʜʦ 300 ʟʨʥʘ m
2
, ʟʘʪʠʤ ʩʪʘʛʥʠʨʘ ʠ ʦʧʘʜʘ. ɸʫʪʦʨ 

ʫʢʘʟʫʿʫ ʜʘ ʩʝ ʦʚʘʿ ʧʘʨʘʙʦʣʠʯʘʥ ʪʨʝʥʜ ʧʨʝʤʘ ʩʤʘˁʝˁʫ ʧʨʠʥʦʩʘ ʿʘʚˀʘ ʠʟʤʝʹʫ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 300 ʟʨʥʘ m
2  
ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 400 ʟʨʥʘ m

2
. ʅʘʢʦʥ ʪʦʛʘ, ʩʘ 

ʧʦʚʝ˂ʘˁʝʤ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʧʨʠʥʦʩ ʟʨʥʘ ʦʧʘʜʘ. Trifan et al.(2014), ʥʘ ʦʩʥʦʚʫ 

ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ ʩʝʜʘʤ ʥʠʚʦʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʝʪ ʚʘʨʠʿʘʥʪʠ ʨʦʢʘ ʩʝʪʚʝ ʥʘ 

ʧʨʠʥʦʩ ʟʨʥʘ ʩʦʨʪʝ ʦʟʠʤʦʛ ʿʝʯʤʘ Cardinal ʫ ʧʝʨʠʦʜʫ 2012-2013. ʛʦʜʠʥʝ ʫ ʈʫʤʫʥʠʿʠ, 

ʪʚʨʜʝ ʜʘ ʩʫ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩʠ ʜʦʙʠʿʝʥʠ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ 550 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 

(6166 kg ha
1
), ʘ ʥʘʿʤʘˁʠ (3991 kg ha

1
) ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 200 ʢʣʠʿʘʚʠʭ ʟʨʥʘ   

m
2
. ʇʨʠ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʦʜ 650 ʠ 750 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m

2
 ʩʫ ʟʘʙʝʣʝʞʝʥʠ ʧʨʠʥʦʩʠ 

ʦʜ 4160 ʠ 4032 kg ha
1
. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʨʦʢʘ ʩʝʪʚʝ, ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ (4726 kg ha

1
)
 

ʿʝ
 
ʧʦʩʪʠʛʥʫʪ ʥʘ ʚʘʨʠʿʘʥʪʠ ʟʘʩʝʿʘʥʦ ʿ ʫ ʧʨʚʦʿ ʜʝʢʘʜʠ ʦʢʪʦʙʨʘ 2012. ʛʦʜʠʥʝ, ʘ 

ʥʘʿʤʘʠˁ (1723,3 kg ha
1
)
 
ʥʘ ʚʘʨʠʿʘʥʪʠ ʟʘʩʝʿʘʥʦʿ ʫ ʪʨʝ˂ ʦʿ ʜʝʢʘʜʠ ʥʦʚʝʤʙʨʘ ʤʝʩʝʮʘ 

ʠʩʪʝ ʛʦʜʠʥʝ. 

Amer (1999) ʫʢʘʟʫʿʝ ʥʘ ʧʦʩʪʦʿʘˁʝ ʟʥʘʯʘʿʥʠʭ ʧʦʟʠʪʠʚʥʠʭ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ 

ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʝ 1000 ʟʨʥʘ, ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʠ ʚʠʩʠʥʝ 

ʙʠˀʢʝ. ʇʦʩʪʦʿʘˁʝ ʟʥʘʯʘʿʥʠʭ ʧʦʟʠʪʠʚʥʠʭ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ 

ʧʨʠʥʦʩʘ ʩʣʘʤʝ, ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʥʘʚʦʜʠ ʠ Sinebʦ (2002), 

ʫʢʘʟʫʿʫ˂ʠ ʧʨʠ ʪʦʤ ʜʘ ʿʝ ʥʘʿʘʿʯʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ  

m
2
, ʘ ʟʘʪʠʤ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʧʨʠʥʦʩʘ ʩʣʘʤʝ. Madiĺ et al. (2005, 2012) ʫʪʚʨʹʫʿʫ ʜʘ ʿʝ 

ʧʨʠʥʦʩ ʟʨʥʘ ʫ ʩʨʝʜˁʦʿ ʜʦ ʚʨʣʦ ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩ ʚʠʩʠʥʦʤ ʙʠˀʢʝ, 

ʜʫʞʠʥʦʤ ʢʣʘʩʘ ʠ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʘ ʫ ʥʝʛʘʪʠʚʥʦʿ ʩ ʭʝʢʪʦʣʠʪʘʨʩʢʦʤ ʤʘʩʦʤ 

ʟʨʥʘ. ʅʘʿʚʝ˂ʘ ʟʥʘʯʘʿʥʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʠʟʤʝʹʫ ʙʠʦʣʦʰʢʦʛ 

ʧʨʠʥʦʩʘ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ (0,83). Paunoviĺ et al. (2006ʘ) ʢʦʥʩʪʘʪʫʿʫ ʜʘ ʩʝ ʩʘ 
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ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ ʘʟʦʪʘ ʛʝʥʝʨʘʣʥʦ ʧʦʚʝ˂ʘʚʘ ʧʨʠʥʦʩ ʟʨʥʘ, ʩʘ ʠʩʪʦʤ 

ʪʝʥʜʝʥʮʠʿʦʤ ʢʦʜ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ. ʀʩʪʠ ʘʫʪʦʨ, ʫʪʚʨʹʫʿʝ ʧʦʟʠʪʠʚʥʫ 

ʢʦʨʝʣʘʮʠʿʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (0,63), ʘ 

ʟʥʘʯʘʿʥʦ ʥʝʛʘʪʠʚʥʫ ʩʘ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (ï0,63) ʠ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (ï0,56). 

Singh et al. (2007) ʙʝʣʝʞʝ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʛʝʥʦʪʠʧʩʢʠʭ ʠ ʬʝʥʦʪʠʧʩʢʠʭ 

ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʚʠʩʠʥʝ ʙʠˀʢʝ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʠʟʜʘʥʘʢʘ ʧʦ ʙʠˀʮʠ. ʊʘʢʦʹʝ, Deniz et al. (2009) ʫʪʚʨʹʫʿʫ ʟʥʘʯʘʿʥʫ 

ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ m
2
 ʠ ʤʘʩʦʤ 1000 ʟʨʥʘ. 

ʄʝʹʫʪʠʤ, ʠʩʪʠ ʘʫʪʦʨʠ ʠʟʥʦʩʝ ʜʘ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʠʤʘ ʟʥʘʯʘʿʘʥ 

ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʤʘʩʫ 1000 ʟʨʥʘ. ɸʥʘʣʠʟʠʨʘʿʫ˂ʠ ʧʦʚʝʟʘʥʦʩʪ ʚʠʩʠʥʝ ʧʨʠʥʦʩʘ ʠ 

ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʢʦʜ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ Barczak and Majcherczak (2009) 

ʫʪʚʨʹʫʿʫ ʥʘʿʚʝ˂ʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
, ʧʨʠʥʦʩʘ 

ʟʨʥʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʥʠʚʦ ʦʙʝʟʙʝʹʝʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʭʨʘʥʠʚʦʤ. 

Dyulgerova (2012) ʟʘʧʘʞʘ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʩʘ ʙʨʦʿʝʤ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,811), ʟʘʪʠʤ ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,779) ʠ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʙʠʮˀʠ 

(0,694). ʂʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʚʠʩʠʥʝ ʙʠˀʢʝ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʿʝ ʙʠʣʘ ʧʦʟʠʪʠʚʥʘ, ʘʣʠ ʥʝ 

ʟʥʘʯʘʿʥʦ (0,183). Valcheva et al. (2013), ʥʘ ʦʩʥʦʚʫ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʦʛ ʫ 

ʧʝʨʠʦʜʫ ʦʜ 2006-2009. ʛʦʜʠʥʝ ʥʘ 13 ʩʦʨʪʠ ʠ ʠʥʙʨʝʜʠʥʛ-ʣʠʥʠʿʘ ʚʠʰʝʨʝʜʥʦʛ ʿʝʯʤʘ ʫ 

ɹʫʛʘʨʩʢʦʿ ʠ ʊʫʨʩʢʦʿ, ʥʘʚʦʜʝ ʜʘ ʧʨʠʥʦʩ ʣʠʥʠʿʝ CRF 146 ʜʠʨʝʢʪʥʦ ʟʘʚʠʩʠ ʦʜ ʙʨʦʿʘ 

ʟʨʥʘ ʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʢʘʦ ʠ ʤʘʩʝ 1000 ʟʨʥʘ, ʜʦʢ ʢʦʜ ʣʠʥʠʿʘ CRF 292,     

ʂ 2419ï03 ʠ DRF 206ï2 ʫʛʣʘʚʥʦʤ ʟʘʚʠʩʠ ʦʜ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʇʨʠʥʦʩ ʟʨʥʘ 

ʛʨʫʧʝ ʥʘʿʤʘˁʝ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʠ ʠ ʣʠʥʠʿʘ (Vesletʘ, Lord, AVDï19 ʠ PG 43ï65) 

ʩʥʘʞʥʦ ʟʘʚʠʩʝ ʦʜ ʙʨʦʿʘ ʩʪʝʨʠʣʥʠʭ ʢʣʘʩʠ˂ʘ ʠ ʤʘʩʝ 1000 ʟʨʥʘ. 

3.3. ʆʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ  

ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʪʿ. ʟʘʧʨʝʤʠʥʩʢʘ ʤʘʩʘ ʟʨʥʘ ʟʘʚʠʩʠ ʦʜ ʚʣʘʞʥʦʩʪʠ, 

ʜʠʤʝʥʟʠʿʘ, ʦʙʣʠʢʘ, ʩʪʘˁʘ ʧʦʚʨʰʠʥʝ ʟʨʥʘ (ʄʘʣʮʝʚ, 1967), ʩʘʜʨʞʘʿʘ ʧʨʠʤʝʩʘ ʫ ʟʨʥʫ 

ʠ ʥʘʣʠʚʝʥʦʩʪʠ ʟʨʥʘ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʅʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʥʘʿʚʠʰʝ 

ʫʪʠʯʝ ʩʘʜʨʞʘʿ ʩʢʨʦʙʘ ʫ ʟʨʥʫ, ʧʘ ʿʝ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʠ ʠʥʜʠʨʝʢʪʘʥ ʧʦʢʘʟʘʪʝˀ 

ʩʘʜʨʞʘʿʘ ʩʢʨʦʙʘ ʫ ʟʨʥʫ, ʦʜʥʦʩʥʦ ʝʢʩʪʨʘʢʪʘ ʫ ʩʣʘʜʫ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). 

ʐʝʤʧʝʨ (1969) ʩʤʘʪʨʘ ʜʘ ʿʝ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʥʝʩʠʛʫʨʘʥ ʧʦʢʘʟʘʪʝˀ 

ʢʚʘʣʠʪʝʪʘ, ʿʝʨ ʧʨʘʚʠʣʘʥ ʧʦʨʘʩʪ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʥʠʿʝ ʧʨʘ˂ʝʥ ʧʨʘʚʠʣʥʠʤ 
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ʧʦʨʘʩʪʦʤ ʝʢʩʪʨʘʢʪʘ ʿʝʯʤʘ. ʊʘʢʦʹʝ, ɸʛʘʥʦʚʠ˂ ʠ ɸʥʜʨʠ˂ (1972) ʥʘʚʦʜʝ ʜʘ ʿʝ 

ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʤʘˁʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠ ʦʮʝˁʠʚʘˁʫ ʢʚʘʣʠʪʝʪʘ ʧʠʚʩʢʦʛ 

ʿʝʯʤʘ, ʟʙʦʛ ʪʦʛʘ ʰʪʦ ʚʝʣʠʢʠ ʙʨʦʿ ʯʠʥʠʣʘʮʘ ʤʦʞʝ ʫʪʠʮʘʪʠ ʜʘ ʿʝʜʥʘ ʠʩʪʘ ʩʦʨʪʘ ʥʘ 

ʠʩʪʦʤ ʣʦʢʘʣʠʪʝʪʫ ʧʦʢʘʞʝ ʟʥʘʪʥʝ ʨʘʟʣʠʢʝ ʫ ʦʚʦʿ ʦʩʦʙʠʥʠ. ʉʫʧʨʦʪʥʦ ʦʚʦʤʝ, ɻʘ˂ʝʰʘ 

ʠ ʩʘʨ. (1992) ʠ ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011) ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʟʘʧʨʝʤʠʥʩʢʘ ʤʘʩʘ ʟʨʥʘ 

ʟʥʘʯʘʿʘʥ ʧʦʢʘʟʘʪʝˀ ʪʝʭʥʦʣʦʰʢʝ ʚʨʝʜʥʦʩʪʠ ʩʝʤʝʥʘ. ʄʘʣʮʝʚ (1969) ʠʩʪʠʯʝ ʜʘ ʿʝ 

ʥʘʿʙʦˀʝ ʟʨʥʦ ʦʥʦ ʢʦʿʝ ʠʤʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʠʟʤʝʹʫ 68 ʠ 75 kg hl
1
. ʇʨʝʤʘ 

ʇʨʘʚʠʣʥʠʢʫ ʦ ʢʚʘʣʠʪʝʪʫ ʧʦˀʦʧʨʠʚʨʝʜʥʠʭ ʧʨʦʠʟʚʦʜʘ, ʢʦʿʠ ʩʝ ʩʢʣʘʜʠʰʪʝ ʫ ʿʘʚʥʦʤ 

ʩʢʣʘʜʠʰʪʫ ʈ. ʉʨʙʠʿʝ ("ʉʣ. ʛʣʘʩʥʠʢ ʈʉ", ʙʨ. 37/2010), a ʢʦʿʠ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ 

ʧʨʘʚʠʣʥʠʢʦʤ ɽʚʨʦʧʩʢʝ ʧʠʚʘʨʩʢʝ ʢʦʥʚʝʥʮʠʿʝ (EBC), ʧʠʚʩʢʠ ʿʝʯʘʤ ʪʨʝʙʘ ʜʘ ʠʤʘ 

ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʧʨʝʢʦ 66 kg hl
1
. ʇʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʥʘʚʦʜʠ ʄʘksimoviĺ et 

al. (1996), ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʢʦʜ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (ʂʨʘʛʫʿ, 

ɼʠʥʘʨʘʮ ʠ ɱʘʩʪʨʙʘʮ) ʠ ʜʚʝ ʣʠʥʠʿʝ ʿʘʨʦʛ ʿʝʯʤʘ ʿʝ ʚʘʨʠʨʘʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

66,0 kg hl
1 
ʜʦ 70,0 kg hl

1
. ʇʨʦʫʯʘʚʘʿʫ˂ʠ ʰʝʩʪ ʩʦʨʪʠ ʿʘʨʦʛ ʠ ʰʝʩʪ ʩʦʨʪʠ ʦʟʠʤʦʛ 

ʿʝʯʤʘ ʥʘ ʣʦʢʘʣʠʪʝʪʫ ʂʨʘʛʫʿʝʚʮʘ ʇʘʫʥʦʚʠ˂ (1994) ʠʩʪʠʯʝ ʜʘ ʿʝ ʧʨʦʩʝʯʥʘ 

ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʢʦʜ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʠʟʥʦʩʠʣʘ 74,8 kg hl
1
, ʘ ʢʦʜ ʿʘʨʦʛ 

68,1 kg hl
1
. Prģulj et al. (1998), Paunoviĺ et al. (2007ʙ), ʄʘʜʠ˂ ʠ ʩʘʨ. (2008) ʪʚʨʜʝ 

ʜʘ ʦʟʠʤʝ ʦʩʦʨʪʝ ʿʝʯʤʘ ʠʤʘʿʫ ʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʦʜ ʿʘʨʠʭ. ʄʘʢʩʠʤʦʚʠ˂ ʠ ʩʘʨ. 

(1997ʘ) ʥʘ ʦʩʥʦʚʫ ʪʨʦʛʦʜʠʰˁʝʛ ʠʩʧʠʪʠʚʘˁʘ ʩʦʨʪʠ ʩʪʚʦʨʝʥʠʭ ʫ ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ 

ʞʠʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʠʩʪʠʯʫ ʜʘ ʿʝ ʧʨʦʩʝʯʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʦʟʠʤʠʭ ʩʦʨʠ 

ʜʚʦʨʝʜʥʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʠʟʥʦʩʠʣʘ 78,52 kg hl
1
, ʘ ʿʘʨʠʭ ʩʦʨʪʠ 66,84 kg hl

1
. Madiĺ 

et al. (2006ʙ) ʠ ʄʘʜʠ˂ ʠ ʩʘʨ. (2006ʚ), ʥʘ ʦʩʥʦʚʫ ʠʩʧʠʪʠʚʘʘˁ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʩʦʨʪʠ 

ʩʪʚʦʨʝʥʠʭ ʫ ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʥʘ ʧʝʪ ʣʦʢʘʮʠʿʘ ʫ ʈ. ʉʨʙʠʿʠ 

(2003ï2005), ʧʨʠʢʘʟʫʿʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʦʿ ʤʘʩʠ ʟʨʥʘ ʠʟʤʝʹʫ 

ʠʩʧʠʪʠʚʘʥʠʭ ʢʘʢʦ ʦʟʠʤʠʭ ʪʘʢʦ ʠ ʿʘʨʠʭ ʩʦʨʪʠ ʿʝʯʤʘ. ʅʘʿʤʘˁʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ 

ʟʨʥʘ ʢʦʜ ʦʟʠʤʠʭ ʩʦʨʪʠ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʈʝʢʦʨʜ (72 kg hl
1
), ʘ ʥʘʿʚʝ˂ʫ ʩʦʨʪʘ 

ɱʘʛʦʜʠʥʘʮ (80 kg hl
1
). ʂʦʜ ʿʘʨʠʭ ʩʦʨʪʠ ʥʘʿʤʘˁʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʿʝ 

ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ɻʘʣʝʙ (68 kg hl
1
), ʜʦʢ ʿʝ ʥʘʿʚʝ˂ʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʫʦʯʝʥʘ 

ʢʦʜ ʩʦʨʪʝ ɼʫʥʘʚʘʮ (76 kg hl
1
). ʉʦʨʪʝ ɼʠʥʘʨʘʮ ʠ ɱʘʜʨʘʥ ʩʫ ʠʤʘʣʝ ʭʝʢʪʦʣʠʪʘʨʩʢʫ 

ʤʘʩʫ ʟʨʥʘ ʦʜ 73 kg hl
1
 ʠ 74 kg hl

1
. 

ʉʪʘʥʯʝʪʠ˂ (1975) ʢʦʥʩʪʘʪʫʿʝ ʜʘ ʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʫʪʠʯʝ ʥʘʿʚʠʰʝ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ʟʘʪʠʤ ʩʦʨʪʘ ʠ ʛʦʜʠʥʘ, ʘ ʥʘʿʤʘˁʝ ʫʧʦʪʨʝʙˀʝʥʘ ʢʦʣʠʯʠʥʘ NPK 
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ʭʨʘʥʠʚʘ. ʃʘʣʠ˂ ʠ ʩʘʨ. (1978) ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʩʚʦʿʩʪʚʦ ʩʦʨʪʝ 

ʠ ʜʘ ʟʥʘʪʥʦ ʚʘʨʠʨʘ ʟʘʚʠʩʥʦ ʦʜ ʫʩʣʦʚʘ ʧʨʦʠʟʚʦʜˁʝ. Lalevic and Biberdzic (2012) 

ʪʚʨʜʝ ʜʘ ʧʦʨʝʜ ʩʦʨʪʝ ʠ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ, ʤʝʪʝʦʨʦʣʦʰʢʠ ʫʩʣʦʚʠ ʧʦʢʘʟʫʿʫ 

ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ. ɹʘʿʠ˂ (1986) ʠʩʪʠʯʝ ʜʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ 

ʤʘʩʘ ʟʨʥʘ ʟʘʚʠʩʠ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʘ ʘʟʦʪʘ. ʉʫʧʨʦʪʥʦ, ʇʘʫʥʦʚʠ˂ (2001) ʪʚʨʜʠ 

ʜʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ,. ʊʘʢʦʹʝ, 

McKenzie et al. (2010) ʟʘʢˀʫʯʫʿʫ ʜʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʥʝʤʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ 

ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʿʝʯʘʤʘ. ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ. (2000), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ 

ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ (0, 100, 120 ʠ 140 kg ha
1
) ʥʘ ʩʦʨʪʫ ʦʟʠʤʦʛ ʿʝʯʤʘ ʂʨʠʩʪʘʣ (1998ï

1999), ʥʘʚʦʜʝ ʜʘ ʿʝ ʥʘʿʚʝ˂ʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʦʩʪʚʘʨʝʥʘ ʫ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʩʘ 

100 kg ha
-1
 ʘʟʦʪʘ (64,95 kg hl

1
). ʄʝʹʫʪʠʤ, ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ 

ʥʠʿʝ ʙʠʣʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʫ ʧʦʛʣʝʜʫ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ. ʇʘʫʥʦʚʠ˂ 

(2001), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʘ ʘʟʦʪʘ ʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ 

ʟʨʥʘ ʧʝʪ ʿʘʨʠʭ ʩʦʨʪʠ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʠʩʪʠʯʝ ʜʘ ʿʝ ʧʨʦʩʝʯʥʘ ʭʝʢʪʦʣʪʘʨʩʢʘ ʤʘʩʘ ʟʘ ʩʚʝ 

ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʠʟʥʦʩʠʣʘ 72,07 kg hl
1
. ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ 

ʟʨʥʘ je ʫʪʚʨʹʝʥʘ ʢʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 294 (72,36 kg hl
1
), ʘ ʥʘʿʤʘˁʘ ʢʦʜ ʩʦʨʪʝ 

ɱʘʩʪʨʝʙʘʮ (71,82 kg hl
1
). ɻʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʘʨʠʨʘˁʝ 

ʧʨʦʩʝʯʥʝ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʜʦʢ ʿʝ ʫʪʠʮʘʿ 

ʜʦʟʘ ʘʟʦʪʘ ʙʠʦ ʚʨʣʦ ʟʥʘʯʘʿʘʥ ʩʘʤʦ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ. ʋ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ, 

ʚʘʨʠʿʘʥʪʘ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (60 kg ha
1
) je ʠʤʘʣʘ ʚʠʩʦʢʦ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ (73,61 kg hl
1
) ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ 

(72,26 kg hl
1
) ʠ ʚʘʨʠʿʘʥʪʫ ʩʘ 30 kg ha

1
 ʘʟʦʪʘ (72,30 kg hl

1
). Biberdziĺ et al. (2010) 

ʩʤʘʪʨʘʿʫ ʜʘ ʩʘ ʨʘʩʪʦʤ ʘʟʦʪʥʦʛ ʹʫʙʨʝˁʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʠʤʘ ʩʣʠʯʥʫ ʪʝʥʜʝʥʮʠʿʫ 

ʨʘʩʪʘ ʢʘʦ ʠ ʤʘʩʘ 1000 ʟʨʥʘ. ʅʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ ʟʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ 

(62,8 kg hl
1
) ʿʝ ʧʦʩʪʠʛʥʫʪa ʩʘ ʜʦʟʦʤ ʘʟʦʪʘ ʦʜ 80 kg ha

1
. ʇʨʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 

100 kg ha
1
, ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʤʘʣʦ ʦʧʘʜʘ, ʘʣʠ ʪʦ ʩʤʘˁʝˁʝ ʥʠʿʝ ʙʠʣʦ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ. ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ 

ʥʘ ʯʝʪʠʨʠ ʩʦʨʪʝ ʠ ʜʚʝ ʣʠʥʠʿʝ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʥʘ ʧʦʜʨʫʯʿʫ ɿʘʿʝʯʘʨʘ, ʫʪʚʨʹʫʿʫ 

ʜʘ ʿʝ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʙʠʣʘ ʥʘ ʜʦˁʦʿ ʛʨʘʥʠʮʠ ʢʚʘʣʠʪʝʪʘ 

(64,2 kg hl
1
). ʋ ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʟʨʥʦ ʿʝ ʙʠʣʦ ʦʜʣʠʯʥʦʛ ʢʚʘʣʠʪʝʪʘ ʩʘ 

ʟʘʧʨʝʤʠʥʩʢʦʤ ʤʘʩʦʤ ʦʜ 69,4 kg hl
1
, ʦʜʥʦʩʥʦ 72,1 kg hl

1
. ʅʘʿʚʝ˂ʘ ʚʘʨʠʨʘˁʘ ʫ 

ʚʨʝʜʥʦʩʪʠ ʟʘʧʨʝʤʠʥʩʢʝ ʤʘʩʝ ʟʨʥʘ ʩʫ ʙʠʣʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ (ʩʘ ʥʘʿʥʝʧʦʚʦˀʥʠʿʠʤ 
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ʨʘʩʧʦʨʝʜʦʤ ʧʘʜʘʚʠʥʘ) ʢʘʜʘ ʩʫ ʟʘʙʝʣʝʞʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʛʝʥʦʪʠʧʦʚʘ, 

ʢʦʣʠʯʠʥʝ ʫʧʦʪʨʝʙˀʝʥʦʛ ʘʟʦʪʘ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʦʚʘ ʜʚʘ ʬʘʢʪʦʨʘ. ʋ ʜʨʫʛʦʿ ʛʦʜʠʥʠ 

ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ, ʘ ʫ ʪʨʝ˂ʦʿ ʠʥʪʝʨʘʢʮʠʿʘ ʛʝʥʦʪʠʧ x ʘʟʦʪ ʥʠʿʝ ʙʠʣʘ 

ʟʥʘʯʘʿʥʘ. ʀʩʪʠ ʘʫʪʦʨʠ ʩʤʘʪʨʘʿʫ, ʜʘ ʿʝ ʟʘʧʨʝʤʠʥʩʢʘ ʤʘʩʘ ʟʨʥʘ ʫ ʮʝʣʠʥʠ ʙʠʣʘ ʚʨʣʦ 

ʜʦʙʨʘ ʠ ʜʘ ʿʝ ʤʘˁʝ ʟʘʚʠʩʠʣʘ ʦʜ ʨʘʩʧʦʨʝʜʘ ʧʘʜʘʚʠʥʘ. ʋ ʛʦʜʠʥʠ ʩʘ ʥʘʿʧʦʚʦˀʥʠʿʠʤ 

ʚʦʜʥʠʤ ʨʝʞʠʤʦʤ ʠʩʧʠʪʠʚʘʥʠ ʬʘʢʪʦʨʠ ʥʠʩʫ ʫʪʠʮʘʣʠ ʥʘ ʦʚʫ ʦʩʦʙʠʥʫ. ʃʠʥʠʿʘ ɿɸï

82/1 ʩʝ ʪʦʢʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟʜʚʘʿʘʣʘ ʧʦ ʥʘʿʚʝ˂ʦʿ ʟʘʧʨʝʤʠʥʩʢʦʿ ʤʘʩʠ ʩʝʤʝʥʘ 

(63,0 kg hl
1
). Lalʝvic and Biberdzic (2012) ʫʢʘʟʫʿʫ ʜʘ ʠʩʭʨʘʥʘ ʘʟʦʪʦʤ ʠʤʘ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ. ʉʦʨʪʘ ɻʨʘʥʜ ʿʝ ʠʤʘʣʘ ʥʘʿʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ 

ʟʨʥʘ (63,4 kg hl
1
) ʧʨʠ ʧʨʠʭʨʘʥʠ ʩʘ 80 kg ha

1
 ʘʟʦʪʘ, ʜʦʢ ʿʝ ʩʦʨʪʘ ʈʝʢʦʨʜ ʠʤʘʣʘ 

ʥʘʿʥʠʞʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ (60 kg hl
1
) ʧʨʠ ʧʨʠʭʨʘʥʠ ʩʘ 120 kg ha

1
 ʘʟʦʪʘ. 

ʆʥʠ ʪʘʢʦʹʝ ʫʢʘʟʫʿʫ ʥʘ ʚʝʣʠʢʫ ʟʘʚʠʩʥʦʩʪ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʦʜ ʤʝʪʝʦʨʦʣʦʰʢʠʭ 

ʫʩʣʦʚʘ ʪʦʢʦʤ ʛʦʜʠʥʝ, ʿʝʨ ʩʫ ʦʙʝ ʩʦʨʪʝ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ 

ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʫ 2006. ʥʝʛʦ ʫ 2007. ʛʦʜʠʥʠ. McKenzie et al. (2010), 

ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (100, 200, 300, 400 ʠ 500 ʟʨʥʘ m
2
) 

ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠ ʢʚʘʣʠʪʝʪ 11 ʿʘʨʠʭ ʞʠʪʘʨʠʮʘ ʠ ʜʚʝ ʫˀʥʝ ʢʫʣʪʫʨʝ ʥʘ ʜʚʝ 

ʣʦʢʘʮʠʿʝ ʫ ʿʫʞʥʦʿ ɸʣʙʝʨʪʠ (ʂʘʥʘʜʘ), ʟʘʢˀʫʯʫʿʫ ʜʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʠʤʘʣʘ 

ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʿʝʯʘʤʘ.  

Dyulgerova (2012) ʫʪʚʨʹʫʿʝ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ 

ʠʟʤʝʹʫ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʠ ʤʘʩʝ 1000 ʟʨʥʘ (0,789), ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ 

ʤʘʩʦʤ ʟʨʥʘ ʢʣʘʩʘ (0,606), ʤʘʩʦʤ ʟʨʥʘ ʙʠˀʢʝ (0,577), ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,517), ʘ 

ʥʝʛʘʪʠʚʥʫ ʘʣʠ ʥʝ ʟʥʘʯʘʿʥʫ ʩʘ ʚʠʩʠʥʦʤ ʙʠˀʢʝ (ï0,336). ʇʘʫʥʦʚʠ˂ (2001) 

ʫʩʪʘʥʦʚˀʫʿʝ ʩʣʘʙʫ ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʩʘ ʤʘʩʦʤ 

1000 ʟʨʥʘ (0,39) ʠ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (0,33). 

 

ʉʘʜʨʞʘʿ ʟʨʥʘ Ó2,5mm ʪʿ. ʢʨʫʧʥʦ˂ʘ (ʜʝʙˀʠʥʘ) ʟʨʥʘ ʿʝ ʚʘʞʥʘ ʦʩʦʙʠʥʘ ʟʘ 

ʫʟʛʦʿ ʢʘʢʦ ʧʠʚʩʢʦʛ ʪʘʢʦ ʪʘʢʦ ʠ ʿʝʯʤʘ ʟʘ ʠʩʭʨʘʥʫ ʜʦʤʘ˂ʠʭ ʞʠʚʦʪʠˁʘ.. ʋ 

ʧʨʦʠʟʚʦʜˁʠ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʢʨʫʧʥʦ˂ʘ ʟʨʥʘ ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʤʘʨʥʫ ʦʩʦʙʠʥʫ 

ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ, ʿʝʨ ʩʠʪʥʘ ʟʨʥʘ ʩʘʜʨʞʝ ʤʘˁʠ ʥʠʚʦ ʩʢʨʦʙʘ ʠ ʚʝ˂ʠ ʥʠʚʦ ʧʨʦʪʝʠʥʘ, 

ʯʠʤʝ ʩʝ ʩʤʘˁʫʿʝ ʩʘʜʨʞʘʿ ʝʢʩʪʨʘʢʪʘ (Savin i MolinaïCano, 2002; Foks et al., 2006; 

Madiĺ et al., 2006). ʋ ʧʨʦʠʟʚʦʜʠˁ ʩʣʘʜʘ ʩʝ ʢʦʨʠʩʪʠ ʬʨʘʢʮʠʿʘ ʟʨʥʘ Ó2,5mm, ʜʦʢ ʩʝ 

ʬʨʘʢʮʠʿʘ <2,5 mm ʢʦʨʠʩʪʠ ʟʘ ʠʩʭʨʘʥʫ ʜʦʤʘ˂ʠʭ ʞʠʚʦʪʠˁʘ (Passarella et al., 2003). 
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ʋ ʚʝ˂ʠʥʠ ʟʝʤʘˀʘ ʧʠʚʩʢʘ ʠʥʜʫʩʪʨʠʿʘ ʟʘʭʪʝʚʘ ʫʯʝʰ˂ʝ ʬʨʘʢʮʠʿʝ ʟʨʥʘ Ó2,5 mm ʚʠʰʝ 

ʦʜ 80% (Savin and MolinaïCano, 2002). ʉʤʘʪʨʘ ʩʝ ʜʘ ʿʝ ʿʝʯʘʤ ʫʿʝʜʥʘʯʝʥ ʘʢʦ ʩʘʜʨʞʠ 

ʧʨʝʢʦ 85% ʟʨʥʘ ʢʨʫʧʥʠʿʝʛ ʟʨʥʘ ʦʜ 2,5 mm. ʊʘʢʘʚ ʿʝʯʘʤ ʩʝ ʣʘʢʰʝ ʩʣʘʜʫʿʝ ʠ ʦʜ ˁʝʛʘ 

ʩʝ ʜʦʙʠʿʘ ʭʦʤʦʛʝʥʠʿʝ ʨʘʟʛʨʘʹʝʥ ʩʣʘʜ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʅʘ ʩʘʜʨʞʘʿ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʬʨʘʢʮʠʿʘ ʟʨʥʘ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʠʤʘʿʫ ʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʪʦʢʦʤ 

ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ ʠ ʧʨʠʤʝˁʝʥʘ ʘʛʨʦʪʝʭʥʠʢʘ. ʉʫʰʘ ʠ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʢʦʤ 

ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʠʩʪʦʚʨʝʤʝʥʦ ʧʦʚʝ˂ʘʚʘʿʫ ʫʯʝʰ˂ʝ ʩʠʪʥʠʭ ʟʨʥʘ ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ 

ʟʨʥʫ ʿʝʯʤʘ (Fathi et al., 1997; Savin et al., 1997; Magliano et al, 2014). ɸʟʦʪʥʦ 

ʹʫʙʨʝˁʝ ʤʦʞʝ ʧʦʚʝ˂ʘʪʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʠ ʩʤʘˁʠʪʠ ʫʯʝʰ˂ʝ ʢʨʫʧʥʠʭ ʟʨʥʘ 

(Weston et al., 1993; Grashoff et al., 1997; ʇʘʫʥʦʚʠ˂, 2001; Emebiri et al., 2004; 

OôDonovan et al., 2011; Magliano et al., 2014). ʅʘʩʫʧʨʦʪ ʦʚʦʤʝ, ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ. 

(2000) ʪʚʨʜʝ ʜʘ ʩʝ ʩʘ ʧʦʚʝ˂ʘˁʝ ʘʟʦʪʥʦʛ ʹʫʙʨʝˁʘ ʧʦʚʝ˂ʘʚʘ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʠ 

ʜʘ ʿʝ ʥʘʿʚʝ˂ʝ ʫʯʝʰ˂ʝ ʦʚʝ ʬʨʘʢʮʠʿʝ ʫʪʚʨʹʝʥʦ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ 100 kg ha
1
 ʘʟʦʪʘ. 

ʊʘʢʦʹʝ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠʤʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʢʨʫʧʥʦ˂ʫ ʟʨʥʘ. Paunoviĺ et al. 

(2009a) ʫʢʘʟʫʿʫ ʜʘ ʤʘˁʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠʟʘʟʠʚʘ ʿʘʯʝ ʙʦʢʦʨʝˁʝ ʿʝʯʤʘ. ʇʨʝʤʘ ʠʩʪʠʤ 

ʘʫʪʦʨʠʤʘ, ʧʦʚʝ˂ʘʝˁ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʠ ʢʣʘʩʦʚʘ ʧʨʝʜʩʪʘʚˀʘ ʪʝʨʝʪ ʟʘ ʙʠˀʢʫ, ʢʦʿʘ 

ʚʝʨʦʚʘʪʥʦ ʥʝ˂ʝ ʤʦ˂ʠ ʜʘ ʦʙʝʟʙʝʜʠ ʜʦʚʦˀʥʫ ʠʩʭʨʘʥʫ ʩʚʠʭ ʩʚʦʿʠʭ ʟʨʥʘ. ʊʦ ˂ʝ ʩʝ 

ʦʜʨʘʟʠʪʠ ʥʘ ʚʝ˂ʠ ʫʜʝʦ ʤʘˁʠʭ ʟʨʥʘ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʟʨʝˁʝ ʟʙʦʛ ʜʫʞʝʛ ʙʦʢʦʨʝˁʘ. 

ʅʘʩʫʧʨʦʪ ʦʚʦʤʝ, ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʜʦʚʦʜʠ ʜʦ ʧʦʚʝ˂ʘʘˁ ʫʥʠʬʦʨʤʥʦʩʪ ʟʨʥʘ 

ʿʝʯʤʘ ʢʘʦ ʨʝʟʫʣʪʘʪ ʩʤʘˁʝʥʦʛ ʙʦʢʦʨʝˁʘ ʰʪʦ ʿʝ ʧʦʚʦˀʥʘ ʦʩʦʙʠʥʘ ʩʘ ʩʪʘʥʦʚʠʰʪʘ 

ʧʠʚʘʨʩʢʝ ʠʥʜʫʩʪʨʠʿʝ, ʢʦʿʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʧʦʚʝ˂ʘˁʘ ʭʦʤʦʛʝʥʦʩʪʠ ʩʣʘʜʘ (Wade 

and Froment, 2003). 

ʄʘʢʩʠʤʦʚʠ˂ ʠ ʩʘʨ. (1997a) ʥʘ ʦʩʥʦʚʫ ʪʨʦʛʦʜʠʰˁʝʛ ʠʩʧʠʪʠʚʘˁʘ ʩʦʨʪʠ 

ʩʪʚʦʨʝʥʠʭ ʫ ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʧʨʠʢʘʟʫʿʫ ʜʘ ʿʝ ʩʘʜʨʞʘʿ ʟʨʥʘ ʧʨʚʝ 

ʢʣʘʩʝ ʢʦʜ ʦʟʠʤʝ ʩʦʨʪʝ ʜʚʦʨʝʜʥʦʛ ʧʠʚʩʢʦʛ ʿʝʯʘ ɱʘʩʪʨʝʙʘʮ ʠʟʥʦʩʠʣʘ 94,7%, ʘ ʩʦʨʪʝ 

ʩʪʘʥʜʘʨʜ ʅʉ 293 96,1%. ʇʨʦʩʝʯʥʦ ʫʯʝʰ˂ʝ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ ʢʦʜ ʩʦʨʪʠ ʜʚʦʨʝʜʥʦʛ 

ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʿʝ ʚʘʨʠʨʘʣʦ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 52,9% ʜʦ 93,0%. ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ 

ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ ʢʦʜ ʩʦʨʪʝ ɼʫʥʘʚʘʮ ʝʿ ʠʟʥʦʩʠʦ 82,4%. ʃʘʣʠ˂ ʠ ʩʘʨ. (1999), 

ʠʩʧʠʪʫʿʫ˂ʠ 23 ʢʫʣʪʠʚʘʨʘ ʿʘʨʦʛ ʿʝʯʤʘ ʥʘ ʜʚʝ ʣʦʢʘʮʠʿʝ (ʅʦʚʘ ɻʨʘʜʠʰʢʘ ʠ ʆʩʠʿ ʝʢ), 

ʠʩʪʠʯʫ ʜʘ ʩʫ ʚʠʩʦʢ ʩʘʜʨʞʘʿ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (ʚʠʰʝ ʦʜ 90%) ʦʩʪʚʘʨʠʣʝ ʩʦʨʪʝ Lunar 

(92,96%), Vitez (91,08 %), Astor (91,25%), Magda (90,90%), Igor (90,63%) ʠ Marko 

(90,0 %), ʢʘʦ ʠ ʣʠʥʠʿʘ Osk.5.112/1-90 (93,73%). ʋʜʝʦ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ ʠʟʥʘʜ 2,5 mm 
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ʟʥʘʯʘʿʥʦ ʩʝ ʨʘʟʣʠʢʦʚʘʦ ʠʟʤʝʹʫ 1996. ʠ 1997. ʛʦʜʠʥʝ, ʘ ʫʪʚʨʹʝʥʘ ʿʝ ʠ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʣʦʢʘʣʠʪʝʪʘ. Prģulj et al. (2014) ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʦʩʘʤ ʩʦʨʪʠ ʿʘʨʦʛ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʪʦʢʦʤ ʩʝʜʘʤ ʛʦʜʠʥʘ (19982004) ʥʘ ʧʦʜʨʫʯʿʫ ʅʦʚʦʛ ʉʘʜʘ ʧʨʠ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 400 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
. ʇʨʝʤʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ, ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ 

ʩʘʜʨʞʘʿʘ ʢʣʘʩʝ ʟʨʥʘ ʠʟʥʘʜ 2,5 mm ʪʦʢʦʤ ʩʝʜʤʦʛʦʜʠʰˁʝʛ ʠʩʧʠʪʠʚʘˁʘ ʙʠʣʘ ʿʝ 85%, 

ʰʪʦ ʿʝ ʝʢʦʥʦʤʩʢʠ ʪʝʰʢʦ ʧʨʠʭʚʘʪˀʠʚʦ. ʋ ʚʠʰʝ ʦʜ 50% ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʫ ʦʚʦʿ 

ʩʪʫʜʠʿʠ ʫʜʝʦ ʧʨʚʝ ʢʣʘʩʝ ʟʨʥʘ ʿʝ ʙʠʦ ʥʠʞʠ ʦʜ 80%, ʠʟʫʟʝʚ ʜʚʝ ʝʢʦʥʦʤʩʢʠ ʤʘˁʝ 

ʟʥʘʯʘʿʥʝ ʩʦʨʪʝ. ʋʯʝʰ˂ʝ ʬʨʘʢʮʠʿʝ ʧʨʚʝ ʢʣʘʩʝ ʟʨʥʘ ʢʦʜ ʦʩʪʘʣʠʭ ʩʦʨʪʠ ʩʝ ʢʨʝʪʘʣʦ ʫ 

ʠʥʪʝʨʚʘʣʫ ʦʜ 84% ʜʦ 91%.  

ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ. (2000), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ (0, 100, 

120 ʠ 140 kg ha
1
) ʥʘ ʢʨʫʧʥʦ˂ʫ ʟʨʥʘ ʦʟʠʤʝ ʩʦʨʪʝ ʿʝʯʤʘ ʂʨʠʩʪʘʣ, ʥʘʚʦʜʝ ʜʘ ʿʝ 

ʢʨʫʧʥʦ˂ʘ ʟʨʥʘ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʣʘ ʦʜ ʧʨʠʤʝˁʝʥʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ. ʉʚʝ ʚʘʨʠʿʘʥʪʝ ʩʘ 

ʫ́ʙʨʝˁʝʤ ʠʤʘʣʝ ʩʫ ʚʨʣʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʢʨʫʧʥʝ ʬʨʘʢʮʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ. ʅʘʿʚʝʠ˂ ʩʘʜʨʞʘʿ ʟʨʥʘ ʢʨʫʧʥʝ ʬʨʘʢʮʠʿʝ ʿʝ ʠʤʘʣʘ ʚʘʨʠʿʘʥʪʘ ʩʘ 

100 kg ha
1 
ʘʟʦʪʘ (93,76%), ʘ ʥʘʿʤʘˁʠ ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ (79,09%). ʉʘ ʧʦʚʝʘ˂ˁʝʤ 

ʜʦʟʝ ʘʟʦʪʘ ʥʘ 120 ʠ 140 kg ha
-1 
ʩʤʘˁ ʫʿʝ ʩʝ ʩʘʜʨʞʘʿ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ ʟʘ ʦʢʦ 2%. ɿʨʥʘ 

ʢʨʫʧʥʦ˂ʝ 2,2 mm ʩʫ ʚʨʣʦ ʟʥʘʯʘʿʥʦ ʤʘˁʝ ʟʘʩʪʫʧˀʝʥʘ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʹʫʙʨʝˁʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʥʝʹʫʙʨʝʥʫ ʚʘʨʠʿʘʥʪʫ. ʅʘʿʚʝ˂ʠ ʫʜʝʦ ʟʨʥʘ ʦʚʝ ʢʨʫʧʥʦ˂ʝ ʿʝ ʫ ʥʝʹʫʙʨʝʥʦʿ 

ʚʘʨʠʿʘʥʪʠ (11,51%), ʘ ʥʘʿʤʘˁʠ ʫ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʩʘ 100 kg ha
1
 ʘʟʦʪʘ (3,40%). 

ʉʘʜʨʞʘʿ ʥʘʿʩʠʪʥʠʿʠʭ ʟʨʥʘ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʨʣʦ ʟʥʘʯʘʿʥʦ ʥʘʿʚʝ˂ʠ ʫ ʥʝʹʫʙʨʝʥʦʿ 

ʚʘʨʠʿʘʥʪʠ (9,39) ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʚʘʨʠʿʘʥʪʝ ʠʩʧʠʪʠʚʘˁʘ, ʘ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ 

ʦʚʝ ʢʣʘʩʝ ʿʝ ʫʪʚʨʹʝʥ ʫ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʩʘ 100 kg ha
1
 ʘʟʦʪʘ (2,76%). Dubis et al. 

(2012) ʩʫ ʧʨʦʫʯʘʚʘʣʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʦʛ ʥʘʯʠʥʘ ʧʨʠʤʝʥʝ ʠ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ ʫ 

[0; 20; 40; 40 (20 + 20); 60; 60 (40 + 20); 80; 80 (60 + 20) kg ha
1
]
 
ʥʘ ʢʚʘʣʠʪʝʪ ʟʨʥʘ 

ʩʦʨʪʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ Prestige ʫ ʜʚʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ (20032004) ʫ 

ʫʩʣʦʚʠʤʘ ʇʦˀʩʢʝ. ɸʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʿʝ ʩʘʜʨʞʘʿ ʟʨʥʘ ʚʝ˂ʠʭ ʦʜ 2,5 mm ʫ ʦʙʝ ʛʦʜʠʥʝ 

ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʦ ʚʨʣʦ ʚʠʩʦʢ (99,1% ʠ 99,0%). ʂʦʣʠʯʠʥʝ ʘʟʦʪʘ ʠ ʥʘʯʠʥʠ ʧʨʠʤʝʥʝ 

ʥʠʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʥʘ ʦʚʫ ʦʩʦʙʠʥʠ. ɺʘʨʠʨʘˁʘ ʠʟʤʝʹʫ ʹʫʙʨʝʥʠʭ ʢʦʤʙʠʥʘʮʠʿʘ 

ʥʠʩʫ ʧʨʝʣʘʟʠʣʘ 1%. Magliano et al. (2014) ʩʫ ʠʩʧʠʪʠʚʘʣʠ (2005ï2008) ʫʪʠʮʘʿ 

ʜʦʩʪʫʧʥʦʛ ʘʟʦʪʘ ʫ ʟʝʤˀʠʰʪʫ (100 ʠ 160 kg ha
1
) ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ, ʩʘʜʨʞʘʿ ʟʨʥʘ 

>2,5 mm ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʝ ʧʠʚʩʢʦʛ ʿʝʯʤʘ Scarlett ʥʘ ʯʝʪʠʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʧʦˀʘ ʥʘ ʩʝʚʝʨʫ ɸʨʛʝʥʪʠʥʝ. ɸʫʪʦʨʠ ʠʩʪʠʯʫ ʜʘ ʩʫ ʧʦˀʘ ʩʘ ʚʠʰʝ 
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ʧʘʜʘʚʠʥʘ (30 ʜʘʥʘ ʧʨʝ ʮʚʝʪʘˁʘ ʧʘ ʜʦ ʟʨʝˁʘ) ʠʤʘʣʘ ʚʠʠh ʧʨʠʥʦʩ ʟʨʥʘ ʠ ʤʘˁʠ 

ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ɺʝʣʠʯʠʥʘ ʟʨʥʘ (ʩʘʜʨʞʘʿ ʟʨʥʘ >2,5 mm) ʿʝ ʟʥʘʯʘʿʥʦ 

ʚʘʨʠʨʘʣʘ ʠʟʤʝʹʫ ʣʦʢʘʮʠʿʘ. ʅʘʿʤʘˁʠ ʫʜʝʦ ʟʨʥʘ >2,5 mm (63%) ʿ ʝ ʙʠʦ ʥʘ ʣʦʢʘʮʠʿʠ 

ʩʘ ʥʘʿʤʘˁʝ ʧʘʜʘʚʠʥʘ (ʫʢʫʧʥʦ ʠ ʫ ʧʝʨʠʦʜʫ ʧʦʩʣʝ ʮʚʝʪʘˁʘ). ʅʘ ʣʦʢʘʮʠʿʠ ʩʘ ʥʘʿʚʝ˂ʦʤ 

ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ʠ ʧʨʠʥʦʩʦʤ ʟʨʥʘ, ˁʝʛʦʚ ʥʠʟʘʢ ʩʘʜʨʞʘʿ (79%) ʤʦʞʝ ʙʠʪʠ 

ʧʦʚʝʟʘʥʘ ʩʘ ʚʝʣʠʯʠʥʦʤ ʟʨʥʘ ʠʟ ʩʝʢʫʥʜʘʨʥʠʭ ʠʟʜʘʥʘʢʘ. ʇʦʚʝ˂ʘˁʝ ʜʦʩʪʫʧʥʦʛ ʘʟʦʪʘ 

ʿʝ ʩʤʘˁʠʣʦ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʥʘ ʪʨʠ ʣʦʢʘʮʠʿʝ. ʅʘ ʿʝʜʥʦʿ ʣʦʢʘʮʠʿʠ ʫʯʝʰ˂ʝ ʟʨʥʘ 

Ó2,5 mm ʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʥʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ (ʥʠʚʦ 

ʧʨʠʩʪʫʧʘʯʥʦʛ ʘʟʦʪʘ ʦʜ 46 ʜʦ 53 kg ha
1
) ʫ ʦʜʥʦʩʫ ʥʘ ʹʫʙʨʝʥʝ ʚʘʨʠʿʘʥʪʝ, ʜʦʢ ʩʫ ʥʘ 

ʜʚʝ ʣʦʢʘʮʠʿʝ ʧʨʚʘ ʜʚʘ ʪʨʝʪʤʘʥʘ (ʢʦʥʪʨʦʣʥʠ ʠ ʪʨʝʪʤʘʥ ʩʘ 100 kg ha
1 
ʜʦʩʪʫʧʥʦʛ 

ʘʟʦʪʘ) ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫʜʝʦ ʟʨʥʘ Ó2,5 mm ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ 

ʢʦʣʠʯʠʥʦʤ
 
ʜʦʩʪʫʧʥʦʛ ʘʟʦʪʘ. Paunoviĺ et al. (2009a), ʥʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʫʪʠʮʘʿʘ ʪʨʠ 

ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (300, 400 ʠ 500 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
) ʠ ʪʨʠ ʜʦʟʝ ʘʟʦʪʥʦʛ 

ʹʫʙʨʝˁʘ (50, 80 ʠ 100 kg N ha
1
) ʥʘ ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʫ ʪʦʢʫ ʪʨʠ 

ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ, ʠʩʪʠʯʫ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ ʠʤʘʣʘ ʩʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 294 (90,4%), ʟʘʪʠʤ ʩʣʝʜʝ ʩʦʨʪʝ ɼʫʥʘʚʘʮ (89,1%), ɼʠʥʘʨʘʮ (88,89%) ʠ 

ʂʨʘʛʫʿ (88,2%), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ɱʘʩʪʨʝʙʘʮ (86,1%). ʉʤʘˁʝˁʝ ʛʫʩʪʠʥʝ ʫ ʩʚʝ ʪʨʠ 

ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʜʦʚʝʣʦ ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ. 

ʅʘʿʚʝ˂ʠ ʫʜʝʦ ʢʨʫʧʥʠʭ ʟʨʥʘ ʿʝ ʫʪʚʨʹʝʥ ʫ ʥʘʤʿʘˁʦʿ ʛʫʩʪʠʥʠ ʦʜ 300 ʟʨʥʘ m
2
. ʇʦʜ 

ʫʪʠʮʘʿʝʤ ʜʦʟʘ ʘʟʦʪʘ ʧʨʠʤʝˁʝʥʠʭ ʫ ʠʩʭʨʘʥʠ ʿʝʯʤʘ (50, 80 ʠ 110 kg ha
1
), ʥʘʿʚe˂ ʠ 

ʧʨʦʮʝʥʘʪ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʿʝ ʝʚʠʜʝʥʪʠʨʘʥ ʥʘ ʚʘʨʠʿʘʥʪʘʤʘ 

ʩʘ ʥʘʿʥʠʞʦʤ ʜʦʟʦʤ ʘʟʦʪʘ (50 kg ha
1
). Noworolnik (2010), ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʫʪʠʮʘʿ 

ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250 350 ʠ 450 ʟʨʥʘ m
2
) ʥʘ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʥʦʚʠʭ 

ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ (2004ï2005) Nadek, Sebastian, Widawa ʠ (2006 2007) ʩʦʨʪʠ 

Kirsty, Toucan, Mauritia, Nagradowicki ʠ Tocada ʫ ʇʦˀʩʢʦʿ, ʫʦʯʘʚʘ ʜʘ ʿʝ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʚʘʨʠʨʘˁʝ ʩʘʜʨʞʘʿʘ ʟʨʥʘ Ó2,5 mm ʫ ʦʙʘ ʧʝʨʠʦʜʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʉʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʨʘʩʪʘʦ ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʚʝ˂ʠʭ ʦʜ 

2,5 mm, ʦʜ 80% ʜʦ 86% (2004ï2005) ʠ ʦʜ 79% ʜʦ 86% (2006ï2007). ʊʦʢʦʤ ʧʨʚʝ ʜʚʝ 

ʛʦʜʠʥʝ ʩʦʨʪʝ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʦʚʦʿ ʦʩʦʙʠʥʠ, ʜʦʢ ʫ ʜʨʫʛʝ ʜʚʝ ʛʦʜʠʥʝ 

ʠʩʧʠʪʠʚʘˁʘ ʛʝʥʦʪʠʧ ʥʠʿʝ ʠʤʘʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ. 

OôDonovan et al. (2012) ʠʩʪʠʯʫ ʜʘ ʩʝ ʩʘ ʧʦʚʝ˂ʘʝˁʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʧʦʚʝ˂ʘʚʘ 

ʫʥʠʬʦʨʤʥʦʩʪ ʟʨʥʘ ʿʝʯʤʘ. ʅʘʿʚʝ˂ʝ ʧʦʚʝ˂ʘˁʝ ʫ ʫʥʠʬʦʨʤʥʦʩʪʠ ʟʨʥʘ ʩʝ ʜʦʛʦʜʠʣʦ 
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ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 100 ʩʝʤʝʥʘ m
2
 ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 300 ʩʝʤʝʥʘ m

2
. ɼʘˀʝ 

ʧʦʚʝ˂ʘˁʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʿʝ ʠʤʘʣʦ ʤʘʣʠ ʠʣʠ ʥʠʿʝ ʠʤʘʣʦ ʫʪʠʮʘʿ ʥʘ ʜʘˀʠ ʨʘʩʪ 

ʫʥʠʬʦʨʤʥʦʩʪʠ ʟʨʥʘ. ɹʦʢʦʨʝʝˁ ʦʧʘʜʘ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʩʘ ʥʘʿʚʝ˂ʠʤ 

ʩʤʘˁʝˁʝʤ ʠʟʤʝʹʫ 100 ʠ 300 ʩʝʤʝʥʘ m
2
.  

Passarella et al. (2002) ʫʪʚʨʹʫʿʫ ʩʥʘʞʘʥ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ 

ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ ʠ ʤʘʩʝ ʟʨʥʘ, ʘ Paunoviĺ et al. (2006ʘ) ʠʩʪʠʯʫ ʜʘ ʿʝ ʩʘʜʨʞʘʿ ʟʨʥʘ 

ʧʨʚʝ ʢʣʘʩʝ ʫ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (ï0.83). 

 

ʂʣʠʿʘʚʦʩʪ ʠ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʟʨʥʘ ʧʨʠʧʘʜʘʿʫ ʛʨʫʧʠ ʥʘʿʚʘʞʥʠʿʠ 

ʧʦʢʘʟʘʪʝˀʘ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ, ʿʝʨ ʩʝ ʩʘʤʦ ʦʜ ʿʝʯʤʘ ʢʦʿʠ ʠʤʘ ʢʣʠʿʘʚʦʩʪ ʤʦʞʝ 

ʧʨʦʠʟʚʝʩʪʠ ʩʣʘʜ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʇʨʝʤʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ, ʧʦʜ 

ʢʣʠʿʘʚʦʰ˂ʫ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ ʫʢʫʧʥʠ ʙʨʦʿ ʟʨʥʘ ʢʦʿʠ ʢʦʿʠ ʤʦʞʝ ʜʘ ʧʨʦʢʣʠʿʘ ʥʘʢʦʥ 

ʧʝʪ ʜʘʥʘ, ʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʦʜʨʘʞʘʚʘ ʨʘʚʥʦʤʝʨʥʦʩʪ ʢʣʠʿʘˁʘ ʠ ʦʜʨʝʹʫʿʝ ʩʝ ʥʘʢʦʥ 

2 3 ʜʘʥʘ. ɸʨʛʘʥʦʚʠ˂ (1964) ʥʘʚʦʜʠ ʜʘ ʜʦʙʘʨ ʧʠʚʩʢʠ ʿʝʯʘʤ ʤʦʨʘ ʠʤʘʪʠ ʚʝ˂ʫ 

ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʦʜ 90%, ʘ ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʧʨʝʢʦ 95%. ʇʘʫʥʦʚʠ˂ ʠ ʩʘʨ. (2007) 

ʩʤʘʪʨʘʿʫ ʜʘ ʢʦʜ ʜʦʙʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʪʨʝʙʘ ʦʜ 100 ʟʨʥʘ ʜʘ ʧʨʦʢʣʠʿʘ ʥʘʿʤʘˁʝ 95, ʘ 

ʢʦʜ ʚʨʣʦ ʢʚʘʣʠʪʝʪʥʠʭ ʿʝʯʤʦʚʘ ʢʣʠʿʘʚʦʩʪ ʜʦʩʪʠʞʝ ʠ 98%. ɿʨʥʦ ʢʦʿʝ ʩʧʦʨʦ ʢʣʠʿʘ ʠʣʠ 

ʥʝ ʢʣʠʿʘ ʫʦʧʰʪʝ ʿʝ ʦʙʠʯʥʦ ʩʢʣʦʥʠʿʝ ʪʨʫˀʝˁʫ, ʧʨʝʩʪʘʚˀʘ ʧʦʛʦʜʥʦ ʪʣʝ ʟʘ ʨʘʟʚʦʿ 

ʙʘʢʪʝʨʠʿʘ ʠ ʙʫʹʠ ʠ ʧʨʝʜʩʪʘʚˀʘ ʠʟʚʦʨ ʢʚʘʨʝˁʘ ʩʣʘʜʘ (Baca et al., 1998). ɱʝʯʘʤ 

ʥʝʧʦʩʨʝʜʥʦ ʦʜʤʘʭ ʧʦʩʣʝ ʞʝʪʚʝ ʥʝʤʘ ʦʥʫ ʢʣʠʿʘʚʦʩʪ ʢʦʿʫ ʜʦʩʪʠʞʝ ʥʘʢʦʥ ʥʝʢʦʣʠʢʦ 

ʥʝʜʝˀʘ ʠʣʠ ʥʝʢʦʣʠʢʦ ʤʝʩʝʮʠ. ʆʚʘ ʧʦʿʘʚʘ ʿʝ ʧʦʟʥʘʪʘ ʢʘʦ ʧʦʩʧʘʥʦʩʪ ʠʣʠ ʜʦʨʤʘʥʪʦʩʪ 

ʩʝʤʝʥʘ ʠ ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʨʦʜʥʫ ʟʘʰʪʠʪʫ ʿʝʯʤʘ ʦʜ ʢʣʠʿʘˁʘ ʥʘ ʩʘʤʦʤ ʢʣʘʩʫ 

(ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʄʘʜʠ˂ ʠ ʩʘʨ. (2012a) ʩʤʘʪʨʘʿʫ ʜʘ ʙʠ ʟʘ ʠʥʜʫʩʪʨʠʿʫ 

ʩʣʘʜʘ ʙʠʣʦ ʧʦʞʝˀʥʦ ʜʘ ʟʨʥʦ ʿʝʯʤʘ ʢʣʠʿʘ ʜʝʩʝʪ ʜʘʥʘ ʥʘʢʦʥ ʞʝʪʚʝ ʠ ʜʘ ʟʘʜʨʞʠ 

ʚʠʪʘʣʥʦʩʪ 365 ʜʘʥʘ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʫʩʣʦʚʝ ʩʢʣʘʜʠʰʪʝˁʘ. ʀʩʪʠ ʘʫʪʦʨʠ ʪʚʨʜʝ, ʜʘ ʥʝʢʝ 

ʦʩʦʙʠʥʝ ʟʨʥʘ, ʢʘʦ ʰʪʦ ʩʫ ʤʠʨʦʚʘˁʝ ʠ ʭʠʜʨʦʩʝʥʩʠʙʠʣʠʪʝʪ, ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʦʞʝˀʥʝ 

ʘʛʨʦʥʦʤʩʢʝ ʘʣʠ ʥʝʧʦʞʝˀʥʝ ʪʝʭʥʦʣʦʰʢʝ ʦʩʦʙʠʥʝ.  

ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ. (2000) ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʠʭ ʜʦʟʘ ʘʟʦʪʘ ʥʘ 

ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʠ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʦʟʠʤʝ ʩʦʨʪʝ ʿʝʯʤʘ ʂʨʠʩʪʘʣ, ʩʤʘʪʨʘʿʫ ʜʘ ʩʫ 

ʧʘʜʘʚʠʥʝ ʠ ʧʦʣʝʛʘˁʝ ʿʝʯʤʘ ʜʦʧʨʠʥʝʣʠ ʥʠʞʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʟʘ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʠ 

ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʦʜ ʧʦʪʨʝʙʥʠʭ ʚʨʝʜʥʦʩʪʠ ʦʚʠʭ ʚʝʣʠʯʠʥʘ ʟʘ ʧʠʚʘʨʩʢʫ ʠʥʜʫʩʪʨʠʿʫ. 

ɽʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʿʝ ʙʠʣʘ ʥʘʿʚʝ˂ʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ 100 kg ha
1
 (91,4%), ʘ ʥʘʿʤʘˁʘ ʫ 
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ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ (72,90%). ʊʘʢʦʹʝ, ʥʘʿʙʦˀʠ ʧʨʦʮʝʥʘʪ ʢʣʠʿʘʚʦʩʪʠ 

(95%) ʿʝ ʜʦʙʠʿʝʥ ʫ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʩʘ 100 kg ha
1
 ʘʟʦʪʘ, ʢʘʦ ʠ ʥʘʿʤʘˁʠ ʫ 

ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʦʢʦ 80%. ʇʨʦʮʝʥʘʪ ʢʣʠʿʘʚʦʩʪʠ ʩʘ ʜʘˀʠʤ ʧʦʨʘʩʪʦʤ ʜʦʟʝ 

ʘʟʦʪʘ ʦʧʘʜʘ ʪʘʢʦ ʜʘ ʿʝ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ 140 kg ha
1
 ʠʟʥʦʩʠʦ 91,07%. Bğaģewicz et al. 

(2007), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ ʥʘ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʿʘʨʝ 

ʧʠʚʩʢʝ ʩʦʨʪʝ Rastik (ʛʦʣʦʟʨʥʘ) ʪʦʢʦʤ 2002 ʛʦʜʠʥʝ ʫ ʇʦˀʩʢʦʿ, ʠʩʪʠʯʫ ʜʘ ʿʝ ʝʥʝʨʛʠʿʘ 

ʢʣʠʿʘˁʘ ʨʘʩʣʘ ʩʘ ʧʦʨʘʩʪʦʤ ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 50 kg ha
1
 (ʦʜ 

89,6% ʜʦ 94,1%). ʆʚʦ ʿʝ ʟʥʘʪʥʦ ʥʠʞʝ ʦʜ ʛʨʘʥʠʮʝ ʟʘ ʧʠʚʩʢʠ ʿʝʯʘʤ ʦʜ 95%. 

ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ ʥʘ ʩʦʨʪʝ ʠ 

ʣʠʥʠʿʝ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʟʨʥʦ ʿʝʯʤʘ ʜʦʙʠʿʝʥʦ ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʠʤʘʣʦ ʥʘʿʤʘˁʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ (84,9%), ʫ ʪʨʝ˂ʦʿ 89,2%, ʘ ʫ ʧʨʚʦʿ 

92,3%. ʆʚʘ ʦʩʦʙʠʥʘ ʿʝ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʨʦʩʝʢʫ ʠ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʠʩʧʦˀʠʣʘ ʚʝʣʠʢʫ ʟʘʚʠʩʥʦʩʪ ʦʜ ʛʝʥʦʪʠʧʘ ʠ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ. ʀʥʪʝʨʘʢʮʠʿʘ ʛʝʥʦʪʠʧ ʭ 

ʘʟʦʪ ʥʠʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʘ ʩʘʤʦ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ. ʆʙʠʣʥʝ ʧʘʜʘʚʠʥʝ ʫ ʪʦʢʫ ʩʘʟʨʝʚʘˁʘ 

ʿʝʯʤʘ ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʥʝʧʦʚʦˀʥʦ ʩʫ ʫʪʠʮʘʣʝ ʥʘ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʩʝʤʝʥʘ ʢʦʿʘ ʥʠʿʝ 

ʟʘʜʦʚʦˀʘʚʘʣʘ ʩʪʘʥʜʘʨʜʝ ʠʥʜʫʩʪʨʠʿʝ ʧʠʚʘ. ɺʝʣʠʢʠ ʫʪʠʮʘʿ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ ʥʘ 

ʢʚʘʣʠʪʝʪ ʩʝʤʝʥʘ ʩʫ ʫʪʚʨʜʠʣʠ ʫ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʠ Glamoļlija et al. (1998). Dubis et 

al. (2012 ) ʩʫ ʧʨʦʫʯʘʚʘʣʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ ʠ ʨʘʟʣʠʯʠʪʦʛ ʚʨʝʤʝʥʘ 

ʹʫʙʨʝˁʘ [0; 20; 40; 40 (20 + 20); 60; 60 (40 + 20); 80; 80 (60 + 20) kg ha
1
]
 
ʥʘ 

ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʩʦʨʪʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ Prestige (2003ï2005) ʫ ʇʦˀʩʢʦʿ. ʅʘ ʦʩʥʦʚʫ 

ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʘʫʪʦʨʠ ʪʚʨʜʝ ʜʘ ʿʝ ʧʨʦʩʝʯʥʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʠʟʥʦʩʠʣʘ 

97,1% ʠ ʥʠʿʝ ʙʠʪʥʦ ʟʘʚʠʩʠʣʘ ʦʜ ʥʠʚʦʘ ʠ ʚʨʝʤʝʥʘ ʧʨʠʤʝʥʝ ʘʟʦʪʘ. ʇʨʠʤʝˁʝʥʝ 

ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ, ʯʘʢ ʠ ʦʥʝ ʥʘʿʚʝ˂ʝ, ʥʠʩʫ ʫʪʠʮʘʣʝ ʥʘ ʩʤʘˁʝˁʝ ʚʨʝʜʥʦʩʪ ʝʥʝʨʛʠʿʝ 

ʢʣʠʿʘˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʙʝʟ ʘʟʦʪʥʦʛ ʹʫʙʨʝˁʘ. Madic et al. (2012ʙ), 

ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʥʘ ʯʝʪʠʨʠ ʩʦʨʪʝ ʦʟʠʤʦʛ 

ʜʚʦʨʝʜʥʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʛʘʿʝʥʠʭ ʥʘ ʟʝʤˀʠʰʪʫ ʪʠʧʘ ʧʩʝʫʜʦʛʣʝʿ, ʠʩʪʠʯʫ ʜʘ ʩʫ ʩʝ 

ʩʦʨʪʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʝ ʫ ʝʥʝʨʛʠʿʠ ʢʣʠʿʘˁʘ, ʜʦʢ ʝʬʝʢʘʪ ʛʦʜʠʥʝ ʥʠʿʝ ʙʠʦ 

ʟʥʘʯʘʿʘʥ. ɽʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʿʝ ʙʠʣʘ ʥʘʿʚʝ˂ʘ ʫ ʩʦʨʪʝ ɱʘʛʦʜʠʥʘʮ (96,8%), ʘ ʥʘʤʿʘˁʘ ʫ 

ʩʦʨʪʝ ʂʨʠʩʪʘʣ (92,9%). ʅʘʿʤʘˁʝ ʚʘʨʠʿʘʮʠʿʝ ʪʦʢʦʤ ʛʦʜʠʥʘ ʩʫ ʧʨʠʤʝ˂ʝʥʝ ʢʦʜ ʩʦʨʪʝ 

ɱʘʛʦʜʠʥʘʮ, ʜʦʢ ʿʝ ʩʦʨʪʘ ʇʨʝʤʠʿʫʤ ʧʦʢʘʟʠʚʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʫ ʜʨʫʛʦʿ 

(95,3%) ʠ ʪʨʝ˂ʦʿ (97,5%) ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʫ ʛʦʜʠʥʠ (91,8%). ɸʥʘʣʠʟʘ ʝʬʝʢʪʘ 

ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʛʦʜʠʥʘ ʫʢʘʟʫʿʝ ʥʘ ʩʧʝʮʠʬʠʯʘʥ ʦʜʛʦʚʦʨ ʩʚʘʢʝ ʩʦʨʪʝ ʫ ʧʦʛʣʝʜʫ 
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ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʩʫ ʩʚʝ ʩʦʨʪʝ ʠʤʘʣʝ 

ʧʦʪʨʝʙʥʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʠʟʥʘʜ 90%. 

 

ʉʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʧʘʨʘʤʝʪʘʨʘ 

ʢʚʘʣʠʪʝʪʘ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (Gali and Brown, 2000; ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʇʨʞʫˀ 

ʠ ʄʦʤʯʠʣʦʚʠ˂ (2006) ʥʘʚʦʜʝ ʜʘ ʧʨʦʪʝʠʥʠ ʟʨʥʘ ʿʝʯʤʘ ʦʙʝʟʙʝʹʫʿʫ ʝʥʟʠʤʝ ʥʝʦʧʭʦʜʥʝ 

ʟʘ ʤʦʜʠʬʠʢʘʮʠʿʫ ʢʦʤʧʦʥʝʥʪʠ ʟʨʥʘ, ʠʟʚʦʨ ʭʨʘʥʝ ʟʘ ʢʚʘʩʮʝ ʠ ʦʩʥʦʚʫ ʟʘ ʬʦʨʤʠʨʘˁʝ 

ʧʝʥʝ ʧʠʚʘ. ʀʩʪʠ ʘʫʪʦʨʠ ʩʤʘʪʨʘʿʫ ʜʘ ʧʠʚʩʢʠ ʿʝʯʘʤ ʪʨʝʙʘ ʜʘ ʠʤʘ ʥʠʟʘʢ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ, ʠ ʪʦ ʧʦʩʝʙʥʦ ʨʘʩʪʚʦʨˀʠʚʠʭ. ɺʠʩʦʢ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʠʭ ʧʨʦʪʝʠʥʘ ʜʘʿʝ 

ʧʠʚʫ ʟʘʩʠ˂ʝʥ ʫʢʫʩ, ʧʦʚʝ˂ʘʚʘ ʩʘʜʨʞʘʿ ʢʦʤʧʦʥʝʥʪʠ ʫ ʧʠʚʫ ʠ ʦʪʝʞʘʚʘ ʢʦʥʪʨʦʣʠʩʘˁʝ 

ʙʦʿʝ ʠ ʫʢʫʩʘ. ʐʪʝʬʘʥʠ˂ ʠ ʄʘʨʠ˂ (1990) ʠʩʪʠʯʫ ʜʘ ʩʚʘʢʦ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ 

ʧʨʦʪʝʠʥʘ ʟʘ 1%, ʟʥʘʯʠ ʩʤʘʝˁˁʝ ʩʘʜʨʞʘʿʘ ʝʢʩʪʨʘʢʪʘ ʟʘ 0,7%. 

ʇʨʝʤʘ ʩʪʘʥʜʘʨʜʫ, ʜʦʟʚʦˀʝʥʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʝ ʢʨʝ˂ʝ ʦʜ 8,0 ʜʦ 

12,5% (ʇʘʫʥʦʚʠ˂, 2001; ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʄʦʤʯʠʣʦʚʠ˂ ʠ ʩʘʨ. (2001) ʪʚʨʜʝ, 

ʜʘ ʟʘʚʠʩʥʦ ʦʜ ʪʠʧʘ ʧʠʚʘ ʟʘ ʯʠʿʫ ʧʨʦʠʟʚʦʜˁʫ ʩʝ ʢʦʨʠʩʪʠ ʩʣʘʜ, ʧʦʞʝˀʘʥ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʦʜ 9 ʜʦ 11,5%. ʋ ʈʝʧʫʙʣʠʮʠ ʏʝʰʢʦʿ ʥʘʿʚʠʰʝ ʩʝ ʮʝʥʝ ʧʠʚʩʢʠ 

ʿʝʯʤʦʚʠ ʢʦʿʠ ʠʤʘʿʫ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʦʜ 9 ʜʦ 11%, ʜʦʢ ʩʝ ʫ ʅʝʤʘʯʢʦʿ ʠ ɼʘʥʩʢʦʿ 

ʩʤʘʪʨʘ ʜʘ ʿʝ ʦʧʪʠʤʘʣʥʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʦʜ 9 ʜʦ 10,5% (ʇʘʫʥʦʚʠ˂, 2001). 

ʇʨʝʤʘ ʧʠʩʘˁ ʫ ʚʠʰʝ ʘʫʪʦʨʘ, ʧʠʚʩʢʠ ʿʝʯʘʤ ʪʨʝʙʘ ʜʘ ʩʘʜʨʞʠ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ: 

ʄʘʣʮʝʚ (1967) ʦʜ 8 ʜʦ 12%; ɼʝʥʯʠ˂ ʠ ʩʘʨ. (1992) ʜʦ 11% ʥʘ ʩʫʚʫ ʤʘʪʝʨʠʿʫ; Gali and 

Brown (2000) ʦʜ 8,5 ʜʦ 12,5%; ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ. (2000) ʦʜ 9 ʜʦ 12,5%; ʄʦʤʯʠʣʦʚʠ˂ 

ʠ ʩʘʨ. (2001) ʦʜ 8 ʜʦ 11,5%; Pettersson (2006) ʠ Pettersson and Eckersten (2007) ʦʜ 

9,5 ʜʦ 11,5%; ʇʨʞʫˀ ʠ ʩʘʨ. (2005) ʠ Bğaģewicz et al. (2007) ʦʜ 9 ʜʦ 11,5%.  

Bathgate (1987), Clancy et al. (1991) ʠ Bertholdsson (1999) (ʮʠʪ. Bğaģewicz, 

2007) ʠʩʪʠʯʫ ʜʘ ʿʝ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʘ ʿʝ ʫ ʚʠʩʦʢʦʤ ʩʪʝʧʝʥʫ ʤʦʜʠʬʠʢʦʚʘʥ 

ʫʩʣʦʚʠʤʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ ʠ ʧʨʠʤʝˁʝʥʠʤ ʘʛʨʦʪʝʭʥʠʯʢʠʤ ʤʝʨʘʤʘ, ʧʘ ʿʝ ʯʘʢ ʠ ʢʦʜ 

ʥʘʿʙʦˀʠʭ ʧʠʚʩʢʠʭ ʩʦʨʪʠ ʪʝʰʢʦ ʦʜʨʞʘʚʘʪʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫʥʫʪʘʨ ʧʦʞʝˀʥʝ 

ʛʨʘʥʠʮʝ. ɸʛʘʥʦʚʠ˂ ʠ ʂʠʪʠ˂ (1972) (ʮʠʪ. ʇʘʫʥʦʚʠ˂, 2001) ʩʤʘʪʨʘʿʫ ʜʘ ʩʝ ʥʘʰʘ 

ʟʝʤˀʘ ʥʘʣʘʟʠ ʫ ʧʦʜʨʫʯʿʫ ʩʘ ʥʘʛʣʘʰʝʥʠʤ ʪʦʧʣʦʪʥʠʤ ʩʪʨʫʿʘˁʠʤʘ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʿʝ 

ʠ ʟʥʘʪʥʠʤ ʦʩʮʠʣʘʮʠʿʘʤʘ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʘ ʿʝ ʫʩʣʝʜ ʪʦʛʘ ʧʨʠʩʫʪʥʘ ʪʝʥʜʝʥʮʠʿʘ 

ʘʢʫʤʫʣʠʨʘˁʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʠ ʩʤʘˁʝˁʝ ʢʨʫʧʥʦ˂ʝ ʟʨʥʘ. ʉʪʘʨʯʝʚʠ˂ ʠ ʩʘʨ. (1992) 

ʠʩʪʠʯʫ ʜʘ ʥʘ ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʥʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʠʤʘʿʫ ʧʘʜʘʚʠʥʝ 
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ʫ ʤʘʿʫ ʠ ʿʫʥʫ ʤʝʩʝʮʫ ʟʘ ʦʟʠʤʠ, ʘ ʿʝʩʝˁʝ ʧʘʜʘʚʠʥʝ ʢʦʜ ʿʘʨʦʛ ʿʝʯʤʘ. ʇʘʜʘʚʠʥʝ ʫ ʤʘʿʫ 

ʤʝʩʝʮʫ ʫʪʠʯʫ ʥʘ ʩʤʘˁʝˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʘʨʦʛ ʿʝʯʤʘ ʘ ʥʘ ʧʦʚʝ˂ʘˁʝ ʢʦʜ 

ʦʟʠʤʦʛ ʿʝʯʤʘ. ʀʩʪʠ ʘʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʢʦʤ ʥʘʣʠʚʘˁʘ ʟʨʥʘ 

ʩʤʘʫˁʿʫ ʢʦʥʘʯʥʫ ʤʘʩʫ ʟʨʥʘ ʠ ʠʩʪʦʚʨʝʤʝʥʦ ʧʦʚʝ˂ʘʚʘʿʫ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. 

Passarella et al. (2003) ʠʩʪʠʯʝ ʜʘ ʪʦʧʣʦʪʥʠ ʩʪʨʝʩ ʚʝʨʦʚʘʪʥʦ ʠʤʘ ʧʨʠʣʠʯʥʦ 

ʜʠʨʝʢʪʘʥ ʫʪʠʮʘʿ ʫ ʩʘʤʦʤ ʟʨʥʫ, ʩʤʘˁʫʿʫ˂ʠ ʩʠʥʪʝʟʫ ʩʢʨʦʙʘ, ʥʝʛʦ ʰʪʦ ʿʝ ʚʝʟʘʥ ʟʘ 

ʩʤʘˁʝˁʝ ʪʨʘʿʘˁʘ ʟʝʣʝʥʝ ʧʦʚʨʰʠʥʝ ʣʠʰ˂ʘ. ʇʨʞʫˀ ʠ ʩʘʨ. (2005) ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ 

ʜʠʥʘʤʠʢʘ ʥʘʢʫʧˀʘˁʘ ʩʢʨʦʙʘ ʫʩʢʦ ʧʦʚʝʟʘʥʘ ʩʘ ʜʠʥʘʤʠʢʦʤ ʘʢʫʤʫʣʘʮʠʿʝ ʩʫʚʝ 

ʤʘʪʝʨʠʿʝ, ʤʘʜʘ ʫʩʣʝʜ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʩʫʰʝ ʜʦʣʘʟʠ ʜʦ ʚʝ˂ʝʛ ʩʤʘˁʝˁʘ 

ʩʘʜʨʞʘʿʘ ʩʢʨʦʙʘ ʫ ʟʨʥʫ ʫ ʦʜʥʦʩʫ ʥʘ ʩʤʘˁʝˁʝ ʤʘʩʝ ʟʨʥʘ. ʇʨʝʤʘ Wallwork et al. 

(1998) ʠ Savin and Nicolas (1999) (ʮʠʪ. ʇʨʞʫˀ ʠ ʩʘʨ., 2005) ʧʘʨʘʣʝʣʥʦ ʩʘ 

ʩʤʘˁʝˁʝʤ ʩʢʨʦʙʘ ʜʦʣʘʟʠ ʠ ʜʦ ʩʤʘˁʝˁʘ ʩʘʜʨʞʘʿʘ ʘʟʦʪʘ ʫ ʟʨʥʫ ʘʣʠ ʫ ʤʘˁʦʿ ʤʝʨʠ, 

ʿʝʨ ʿʝ ʘʢʫʤʫʣʘʮʠʿʘ ʘʟʦʪʘ ʤʘˁʝ ʦʩʝʪˀʠʚʘ ʥʘ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝʛʦ ʘʢʫʤʫʣʘʮʠʿʘ 

ʩʢʨʦʙʘ. ʊʦ ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʠ ʜʘ ʫ ʟʨʥʫ ʜʦʣʘʟʠ ʜʦ ʥʘʢʫʧˀʘˁʘ ʘʟʦʪʘ ʠ ʧʨʠ ʩʤʘˁʝʥʦʿ 

ʘʢʫʤʫʣʘʮʠʿʠ ʩʢʨʦʙʘ (ʇʨʞʫˀ ʠ ʩʘʨ., 2005). ʇʨʞʫˀ ʠ ʄʦʤʯʠʣʦʚʠ˂ (2006) ʫ 

ʢʦʤʧʘʨʘʪʠʚʥʦʿ ʘʥʘʣʠʟʠʨʘʥʠ ʥʝʢʠʭ ʪʝʭʥʦʣʦʰʢʠʭ ʦʩʦʙʠʥʘ ʦʟʠʤʦʛ ʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ 

ʿʝʯʤʘ ʫ ʘʛʨʦʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ ɺʦʿʚʦʜʠʥʝ, ʜʦʣʘʟe ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʩʫ ʫ 

ʧʨʦʠʟʚʦʜʥʦʿ 2004/05. ʛʦʜʠʥʠ ʦʟʠʤʠ ʠ ʿʘʨʠ ʧʠʚʩʢʠ ʿʝʯʘʤ ʠʤʘʣʠ ʚʠʩʦʢʝ ʧʨʠʥʦʩʝ 

ʟʨʥʘ ʠ ʧʦʚʦˀʥʝ ʬʠʟʠʯʢʝ ʦʩʦʙʠʥʝ ʟʨʥʘ, ʜʦʢ ʿʝ ʢʚʘʣʠʪʝʪ ʩʣʘʜʘ ʢʦʜ ʦʟʠʤʦʛ ʿʝʯʤʘ ʙʠʦ 

ʟʥʘʪʥʦ ʣʦʰʠʿʠ ʦʜ ʿʘʨʦʛ. ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʢʦʜ ʦʟʠʤʦʛ ʿʝʯʤʘ ʿʝ ʠʟʥʦʩʠʦ 

13,9% ʉʄ, ʘ ʢʦʜ ʿʘʨʦʛ ʿʝʯʤʘ 12,6% ʉʄ. Madiĺ et al. (2006ʙ) ʠ ʄʘʜʠ˂ ʠ ʩʘʨ. (2006ʚ) 

ʥʘ ʦʩʥʦʚʫ ʠʩʧʠʪʠʚʘʘˁ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʩʦʨʪʠ ʩʪʚʦʨʝʥʠʭ ʫ ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʫ 

ʂʨʘʛʫʿʝʚʮʫ ʥʘ ʧʝʪ ʣʦʢʘʮʠʿʘ ʫ ʈ. ʉʨʙʠʿʠ (2003ï2005), ʧʨʠʢʘʟʫʿʫ ʜʘ ʩʫ ʦʜ ʦʟʠʤʠʭ 

ʩʦʨʪʠ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʠʤʘʣʝ ʩʦʨʪʝ ɱʘʛʦʜʠʥʘʮ ʠ ʄʘʢʩʘ (11%), ʘ 

ʥʘʿʚʝ˂ʠ ʩʦʨʪʘ ɻʠʛʘʥʪ (13,1%). ʉʦʨʪʝ ʿʘʨʦʛ ʿʝʯʤʘ ʩʫ ʧʦʢʘʟʘʣʝ ʜʘʣʝʢʦ ʚʝ˂ʝ ʚʘʨʠʨʘˁʝ 

ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʅʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ 

ɼʫʥʘʚʘʮ (ʦʜ 10 ʜʦ 12,5%), ʟʘʪʠʤ ʩʣʝʜʠ ɫʝʨʜʘʧ (12,7%), ɱʘʜʨʘʥ (13,0%), ʜʦʢ ʿʝ 

ʥʘʿʚʝ˂ʝ ʚʘʨʠʨʘˁʝ ʧʦʢʘʟʘʣʘ ʩʦʨʪʘ ɼʠʥʘʨʘʮ (1219%). 

ʅʘ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʚʝʣʠʢʠ ʟʥʘʯʘʿ ʠʤʘ ʤʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ, ʧʨʠ 

ʯʝʤʫ ʿʝ ʢʦʜ ʹʫʙʨʝˁʘ ʿʝʯʤʘ ʘʧʩʦʣʫʪʥʦ ʥʘʿʚʘʞʥʠʿʘ ʤʝʨʘ ʫʧʦʪʨʝʙʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ. 

ʉʣʦʞʝʥʦʩʪ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʧʦʩʝʙʥʦ ʜʦʣʘʟʠ ʜʦ ʠʟʨʘʞʘʿʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʢʣʠʤʘʪʩʢʠʭ 

ʫʩʣʦʚʘ, ʘ ʥʘʨʦʯʠʪʦ ʫ ʫʩʣʦʚʠʤʘ ʤʘʣʝ ʠ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ (ʇʘʫʥʦʚʠ˂ ʠ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

56 

 

ʄʘʜʠ˂, 2011). ʇʨʝʤʘ Becker (1981) (ʮʠʪ. ʄʘʣʝʰʝʚʠ˂ ʠ ʉʪʘʨʯʝʚʠ˂, 1992) ʫ 

ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʘʟʦʪʘ ʠʤʘ ʫ ʠʟʦʙʠˀʫ ʫ ʟʝʤˀʠʰʪʫ, ʿʝʯʘʤ ʛʘ ʫʩʚʘʿʘ ʠ ʧʨʝʤʝʰʪʘ ʫ 

ʟʨʥʦ ʯʘʢ ʜʦ ʯʝʪʠʨʠ ʜʘʥʘ ʧʨʝ ʥʝʛʦ ʰʪʦ ʚʣʘʛʘ ʫ ʟʨʥʫ ʧʘʜʥʝ ʠʩʧʦʜ 14%. ʄʘʣʝʰʝʚʠ˂ ʠ 

ʉʪʘʨʯʝʚʠ˂ (1992) ʩʤʘʪʨʘʿʫ ʜʘ ʩʠʩʪʝʤ ʹʫʙʨʝˁʘ ʤʦʨʘ ʙʠʪʠ ʧʦʩʪʘʚˀʝʥ ʪʘʢʦ ʜʘ ʩʝ ʫ 

ʟʘʚʨʰʥʦʿ ʬʘʟʠ ʚʝʛʝʪʘʮʠʿʝ ʥʝ ʜʦʟʚʦʣʠ ʠʥʪʝʥʟʠʚʥʦ ʫʩʚʘʿʘˁʝ ʘʟʦʪʘ. ʋ ʩʫʧʨʦʪʥʦʤ, ʘʢʦ 

ʙʠ ʩʝ ʜʦʟʚʦʣʠʣʦ ʙʠˀʮʠ ʜʘ ʘʟʦʪ ʫʩʚʘʿʘ ʜʦ ʢʨʘʿʘ ʚʝʛʝʪʘʮʠʿʝ ʟʥʘʪʥʦ ʙʠ ʩʝ ʧʦʛʦʨʰʘʦ 

ʪʝʭʥʦʣʦʰʢʠ ʢʚʘʣʠʪʝʪ ʧʠʚʩʢʦʛ ʿʝʯʤʘ. ɸʫʪʦʨʠ ʜʘˀʝ ʪʚʨʜʝ, ʜʘ ʩʫ ʢʦʣʠʯʠʥʘ ʘʟʦʪʘ ʠ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʫ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʠ ʜʘ ʩʝ ʠʟ ʪʦʛ ʨʘʟʣʦʛʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ ʤʦʨʘ ʩʤʘˁʠʪʠ ʢʦʣʠʯʠʥʘ ʘʟʦʪʘ. ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂ (2011) ʩʤʘʪʨʘʿʫ ʜʘ ʧʦʨʝʜ 

ʜʠʨʝʢʪʥʝ ʫʣʦʛʝ ʢʦʿʫ ʘʟʦʪ ʠʤʘ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʦʥ ʠʩʧʦˀʘʚʘ 

ʠ ʠʥʜʠʨʝʢʪʘʥ ʫʪʠʮʘʿ ʠ ʪʦ ʧʨʝʢʦ ʧʦʣʝʛʘˁʘ ʙʠˀʘʢʘ. ʀʩʪʠ ʘʫʪʦʨʠ ʪʚʨʜʝ ʜʘ ʿʝʯʘʤ ʠʤʘ 

ʪʘʥʢʦ, ʝʣʘʩʪʠʯʥʦ ʠ ʥʝʞʥʦ ʩʪʘʙʣʦ, ʩʣʘʙʝ ʘʥʘʪʦʤʩʢʝ ʛʨʘ́ ʝ. ʋ ʫʩʣʦʚʠʤʘ ʧʦʚʝ˂ʘʥʠʭ 

ʢʦʣʠʯʠʥʘ ʧʨʠʩʪʫʧʘʯʥʦʛ ʘʟʦʪʘ ʫ ʟʝʤˀʠʰʪʫ ʜʦʣʘʟʠ ʜʦ ʥʝʢʦʥʪʨʦʣʠʩʘʥʦʛ ʫʩʚʘʿʘˁʘ ʦʜ 

ʩʪʨʘʥʝ ʙʠˀʘʢʘ, ʧʦʚʝ˂ʘˁʘ ʚʠʩʠʥʝ ʙʠˀʘʢʘ, ʠʟʜʫʞʠʚʘˁʘ ʠʥʪʝʨʥʦʜʠʿʘ, ʩʤʘˁʠʚʘˁʘ 

ˁʠʭʦʚʝ ʜʝʙˀʠʥʝ ʠ ʯʚʨʩʪʠʥʝ, ʧʨʠ ʯʝʤʫ ʣʘʢʦ ʤʦʞʝ ʜʦ˂ʠ ʜʦ ʣʦʤˀʝˁʘ ʜʦʠˁʭ 

ʠʥʪʝʨʥʦʜʠʿʘ ʠ ʜʦ ʧʦʿʘʚʝ ʧʦʣʝʛʘˁʘ ʿʝʯʤʘ. ʇʦʣʝʛʘˁʝ ʙʠˀʘʢʘ ʟʥʘʯʘʿʥʦ ʫʪʠʯʝ ʥʘ 

ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (ʇʘʫʥʦʚʠ˂, 2001). 

ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ. (2000), ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʠʭ ʜʦʟʘ ʘʟʦʪʘ ʥʘ 

ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʦʟʠʤʝ ʩʦʨʪʝ ʿʝʯʤʘ ʂʨʠʩʪʘʣ, ʟʘʢˀʫʯʫʿʫ ʜʘ ʩʝ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʚʘ ʩʘ ʧʦʨʘʩʪʦʤ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ. ʉʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ 

ʫ ʟʨʥʫ ʥʘ ʚʘʨʠʿʘʥʪʘʤʘ ʩʘ 120 ʠ 140 kg ha
1
 ʘʟʦʪʘ ʿʝ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ 

ʥʘ ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ ʠ ʚʘʨʠʿʘʥʪʫ ʩʘ 100 kg ha
1
 ʘʟʦʪʘ. ʉʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʿʝ ʙʠʦ 

ʥʘʿʚʝ˂ʠ ʥʘ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʩʘ 120 kg ha
1
 ʘʟʦʪʘ ʠ ʪʦ 15,20%, ʘ ʥʘʿʤʘˁʠ ʫ 

ʥʝʹʫʙʨʝʥʦʿ ʚʘʨʠʿʘʥʪʠ ʦʢʦ 14%. ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʥʘ ʚʘʨʠʿʘʥʪʘʤʘ 

ʩʘ 120 kg ha
1 
ʠ 140

 
kg ha

1
 ʘʟʦʪʘ ʝʿ ʙʠʦ ʚʝ˂ʠ ʟʘ 2%, ʦʜʥʦʩʥʦ 5% ʫ ʦʜʥʦʩʫ ʥʘ 

ʚʘʨʠʿʘʥʪʫ ʹʫʙʨʝˁʘ ʩʘ 100 kg ha
1
 ʘʟʦʪʘ. ʇʘʫʥʦʚʠ˂ (2001), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ (300, 400 ʠ 500 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
) ʠ ʜʦʟʘ ʘʟʦʪʘ (0, 30 ʠ 60 kg ha

1
) ʥʘ 

ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (1996ï1998), 

ʠʩʪʠʯʝ ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʫ ʩʚʠʤ 

ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʠ ʜʦʟʘʤʘ ʘʟʦʪʘ, ʠʟʥʦʩʠʦ 12,45%. ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ, ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʙʠʦ ʫ 1996. (11,7%), ʟʥʘʯʘʿʥʦ 

ʚʝ˂ʠ ʫ 1997. (12,61%), ʘ ʥʘʿʚʝ˂ʠ ʫ 1998. ʛʦʜʠʥʠ (13,15%). ʋʢʫʧʥʦ, ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ 
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ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʂʨʘʛʫʿ (12,76%), ʜʦʢ ʿʝ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ 

ʟʨʥʫ ʩʦʨʪʝ ɼʠʥʘʨʘʮ (12,25%) ʙʠʦ ʥʘʿʥʠʞʠ. ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ ʘʟʦʪʘ ʿʝ 

ʫʪʠʮʘʣʦ ʥʘ ʧʦʚʝ˂ʘˁʝ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ. ʅʝʟʘʚʠʩʥʦ ʦʜ 

ʩʦʨʪʝ ʠ ʛʦʜʠʥʝ, ʥʘʿʤʘˁʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʠʤʘʣʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (12,24%), ʜʦʢ ʿʝ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫʪʚʨʹʝʥ ʫ ʥʘʿʚʝ˂ʦ ʿ

ʛʫʩʪʠʥʠ (12,60%). ʇʦʜ ʫʪʠʮʘʿʝʤ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʫʜʝʦ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʚʘʨʠʨʘʦ ʫ 

ʠʥʪʝʨʚʘʣʫ ʦʜ 12,05% ʥʘ ʢʦʥʪʨʦʣʠ ʜʦ 12,99% ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ. 

Fergusson (1999), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ (0, 50, 100,150, 200 ʠ 

250 kg ha
1
) ʥʘ ʩʘʜʨʞʘʿ ʘʟʦʪʘ ʫ ʟʨʥʫ ʿʝʯʤʘ ʩʦʨʪʝ Valetta ʫ ʅʦʚʦʤ ɿʝʣʘʥʜʫ, ʠʩʪʠʯʝ 

ʜʘ ʿʝ ʩʘ ʧʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʨʘʩʣʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʘʟʦʪʘ ʫ ʟʨʥʫ ʿʝʯʤʘ ʦʜ 

1,31% ʥʘ ʢʦʥʪʨʦʣʠ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʜʦ 1,83% ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ 

ʧʨʠʤʝˁʝʥʦʛ ʘʟʦʪʘ. Le Bail and Meynard (2003), ʥʘ ʦʩʥʦʚʫ ʪʨʦʛʦʜʠʰˁʝʛ 

ʠʩʧʠʪʠʚʘˁʘ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʥʘ 65 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʧʦˀʘ ʫ ʌʨʘʥʮʫʩʢʦʿ, ʥʘʚʦʜʝ ʜʘ ʿʝ ʥʠʟʘʢ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

ʠʰʘʦ ʨʫʢʫ ʧʦʜ ʨʫʢʫ ʩʘ ʚʠʩʦʢʠʤ ʧʨʠʥʦʩʦʤ ʫ ʫʩʣʦʚʠʤʘ ʢʘʜʘ ʿʝ ʙʠʣʘ ʜʦʙʨʦ 

ʧʨʠʣʘʛʦʹʝʥʘ ʢʦʣʠʯʠʥʘ ʨʘʩʧʦʣʦʞʠʚʦʛ ʘʟʦʪʘ (ʦʜ 180 ʜʦ 250 kg ha
1
) ʠ ʧʦʚʦˀʥʠ 

ʫʩʣʦʚʠ ʘʧʩʦʨʧʮʠʿʝ (ʧʨʘʚʘ ʢʦʣʠʯʠʥʘ ʨʘʩʧʦʣʦʞʠʚʝ ʚʦʜʝ ʪʦʢʦʤ ʠʟʜʫʞʠʚʘˁʘ ʩʪʘʙʣʘ). 

ʋ 17 ʧʦˀʘ ʪʦʢʦʤ ʠʩʧʠʪʠʚʘˁʘ, ʢʦʿʘ ʩʫ ʠʤʘʣʘ ʦʚʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ (ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ), 

ʿʝ ʜʦʙʠʿʝʥ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʦʜ 7,22 t ha
1
 ʠ ʩʨʝʜˁʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʘ 

ʦʜ 9,7%. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʚʠʩʦʢ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʠ ʚʠʩʦʢʠ ʧʨʠʥʦʩʠ ʩʫ 

ʜʦʙʠʿʝʥʠ ʫ ʧʦˀʠʤʘ ʢʦʿʘ ʩʫ ʠʤʘʣʘ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʨʘʩʧʦʣʦʞʠʚʦʛ ʘʟʦʪʘ (ʧʨʝʢʦ 

250 kg ha
1
) ʠ ʧʦʚʦˀʥʝ ʫʩʣʦʚʝ ʘʧʩʦʨʧʮʠʿʝ. ɼʝʩʝʪ ʧʦˀʘ ʿʝ ʜʘʣʦ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʦʜ 

7,19 t ha
1
 ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʦʜ 10,7%. ʄʝʹʫʪʠʤ, ʣʦʰʠ ʫʩʣʦʚʠ 

ʘʧʩʦʨʧʮʠʿʝ ʘʟʦʪʘ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ ʪʦʢʦʤ ʚʣʘʪʘˁʘ ʠ ʩʘʟʨʝʚʘˁʘ ʿʝ 

ʜʦʚʝʣʦ ʜʦ ʥʠʩʢʠʭ ʧʨʠʥʦʩʘ ʠ ʧʨʠʣʠʯʥʦ ʚʠʩʦʢʠʭ ʥʠʚʦʘ ʧʨʦʪʝʠʥʘ. ɼʝʚʝʪ ʧʦˀʘ ʩʘ 

ʦʚʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʩʫ ʜʘʣʘ ʧʨʠʥʦʩ ʟʨʥʘ ʦʜ 4,15 t ha
1
 ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ 

ʟʨʥʫ ʦʜ 10,6%. Bğaģewicz et al. (2007), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ   

(0, 25, 50, kg ha
1
)
 
ʥʘ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʘʨʝ ʧʠʚʩʢʝ ʩʦʨʪʝ Rastik (ʛʦʣʦʟʨʥʘ) 

ʪʦʢʦʤ 2002 ʛʦʜʠʥʝ ʫ ʇʦˀʩʢʦʿ, ʫʪʚʨʹʫʿʫ ʜʘ ʿʝ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʨʘʩʪʘʦ ʜʦ ʚʘʨʠʿʘʥʪʝ 

ʩʘ 50 kg ha
1
 ʘʟʦʪʘ (ʦʜ 10,6% ʜʦ 11,8%). Dubis et al. (2012), ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʫʪʠʮʘʿ 

ʨʘʟʣʠʯʠʪʦʛ ʚʨʝʤʝʥʘ ʧʨʠʤʝʥʝ ʠ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ [0; 20; 40; 40 (20 + 20); 60; 

60 (40 + 20); 80; 80 (60 + 20) kg ha
1
]
 
 ʥʘ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʝ ʿʘʨʦʛ 
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ʧʠʚʩʢʦʛ ʿʝʯʤʘ Prestige ʫ 2003. ʠ 2004. ʛʦʜʠʥʠ ʫ ʇʦˀʩʢʦʿ, ʥʘʚʦʜʝ ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ 

ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʩʘʤʦ ʧʦʜ ʫʪʠʮʘʿʝʤ ʛʦʜʠʥʝ. ʅʝʟʘʚʠʩʥʦ 

ʦʜ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʫ 2003. ʛʦʜʠʥʠ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʠʟʥʦʩʠʦ 

11,4%, ʘ ʫ 2004. ʛʦʜʠʥʠ 9,8%. ɸʫʪʦʨʠ ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʚʝʦʤʘ ʚʠʩʦʢ ʧʨʠʥʦʩ ʫʪʠʮʘʦ 

ʥʘ ʪʟʚ. ʜʦʙʨʫ ʨʘʟʙʣʘʞʝʥʦʩʪ ʫʢʫʧʥʠʭ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. Craig et al. (2010), 

ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ ʠ ʚʨʝʤʝʥʘ ʧʨʠʤʝʥʝ ʥʘ ʯʝʪʠʨʠ ʩʦʨʪʝ ʿʘʨʦʛ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʫ ʅʝʤʘʯʢʦʿ, ʥʘʚʦʜʝ ʜʘ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʨʘʩʪʝ ʜʦ ʥʘʿʚʝ˂ʝ 

ʜʦʟʝ ʘʟʦʪʘ ʦʜ 150 kg ha
1
. Kʦʜ ʩʦʨʪʝ Kommander ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʧʨʠ ʜʦʟʠ 

ʦʜ 0, 20, 40 ʠ 60 kg ha
1
 ʿʝ ʙʠʦ ʠʩʧʦʜ ʜʦˁʝ ʛʨʘʥʠʮʝ ʦʜ 9%. ʅʘ ʚʘʨʠʿʘʥʪʘʤʘ ʩʘ 0 ʠ 

20 kg ha
1
 ʘʟʦʪʘ ʩʚʝ ʩʦʨʪʝ, ʦʩʠʤ ʩʦʨʪʝ Buloke, ʩʫ ʠʤʘʣʝ ʫʜʝʦ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʠʩʧʦʜ 

ʜʦˁʝ ʛʨʘʥʠʮʝ. ʅʘʿʚʝ˂ʘ ʜʦʟʘ ʘʟʦʪʘ ʢʦʜ ʩʚʠʭ ʩʦʨʪʠ ʧʨʦʜʫʢʦʚʘʣʘ ʿʝ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ 

ʫ ʟʨʥʫ ʠʟʥʘʜ 11,5%. ʂʦʜ ʩʦʨʪʝ Culgoa ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʥʠʿʝ ʟʥʘʯʘʿʥʦ 

ʟʘʚʠʩʠʦ ʦʜ ʚʨʝʤʝʥʘ ʧʨʠʤʝʥʝ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ Hindmarsh ʩʤʘˁʝʥ ʩʘ ʢʘʩʥʠʿʦʤ 

ʧʨʠʤʝʥʦʤ ʘʟʦʪʘ. ɸʫʪʦʨʠ ʩʤʘʪʨʘʿʫ ʜʘ ʦʚʦ ʤʦʞʝ ʙʠʪʠ ʧʦʜ ʫʪʠʮʘʿʝʤ ʚʠʩʦʢʦʛ ʧʨʠʥʦʩʘ 

ʦʚʝ ʩʦʨʪʝ ʠ ʝʬʝʢʪʘ ʨʘʟʙʣʘʞʝˁʘ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. 

Noworolnik (2010), ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250 350 ʠ 

450 ʟʨʥʘ m
2
) ʥʘ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʥʦʚʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ (2004ï2005) 

Nadek, Sebastian, Widawa ʠ (2006ï2007) ʩʦʨʪʠ Kirsty, Toucan, Mauritia, 

Nagradowicki ʠ Tocada ʫ ʇʦˀʩʢʦʿ, ʠʩʪʠʯʫ ʜʘ ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʠʿʝ ʟʥʘʯʘʿʥʦ 

ʫʪʠʮʘʣʦ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʘʣʠ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ 

ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ. ʉʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʠ Nadek, Sebastian ʠ 

Mauritia ʩʝ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʧʨʦʤʝʥʠʦ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʜʦʢ ʿʝ ʧʦʚʝ˂ʘˁʝ 

ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʫʪʠʮʘʣʦ ʥʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʠ 

Widawa, Kirsty, Toucan ʠ Nagradowicki. 

Paunoviĺet al. (2006a) ʫʪʚʨʹʫʿʫ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʫ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ 

ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʠ ʫʯʝʰ˂ʘ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (ï0,83) ʠ ʟʥʘʯʘʿʥʫ 

ʥʝʛʘʪʠʚʥʫ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʠ ʜʫʞʠʥʝ ʢʣʘʩʘ (ï0,61). ɺʝʦʤʘ ʟʥʘʯʘʿʥʘ 

ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ, ʙʨʦʿʘ ʢʣʘʩʦʚʘ (0,73) ʠ ʙʨʦʿʘ 

ʙʠˀʘʢʘ (0,71). 
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4. ʈɸɼʅɸ ʍʀʇʆʊɽɿɸ 

ɻʝʥʝʪʠʯʢʝ ʦʩʦʙʠʥʝ ʩʦʨʪʠ, ʛʫʩʪʠʥʘ ʫʩʝʚʘ ʠ ʤʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ ʘʟʦʪʦʤ ʠʤʘʿʫ 

ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʙʠʦʣʦʰʢʝ, ʤʦʨʬʦʣʦʰʢʝ ʠ ʧʨʦʜʫʢʪʠʚʥʝ ʦʩʦʙʠʥʝ ʙʠˀʘʢʘ ʠ ʫʪʠʯʫ 

ʥʘ ʧʦʿʘʚʫ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ, ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʥʦʩʘ ʠ ʦʩʦʙʠʥʘ 

ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ. 

ʀʟʘʙʨʘʥʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʦʜ 350, 450 ʠ 550 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʠʩʧʦˀʠ˂ʝ 

ʩʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʩʦʨʪʠ ʿʝʯʤʘ ʫ ʧʦʛʣʝʜʫ ʚʠʩʠʥʝ ʧʨʠʥʦʩʘ, ʝʣʝʤʝʥʘʪʘ ʧʨʠʥʦʩʘ ʠ ʧʦ 

ʧʠʪʘˁʫ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ. ʇʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ ˂ʝ ʩʝ ʨʘʟʣʠʢʝ ʠʩʧʦˀʠʪʠ ʠʟʤʝʹʫ 

ʦʜʘʙʨʘʥʠʭ ʩʦʨʪʠ ʠ ʫʥʫʪʘʨ ʩʘʤʠʭ ʩʦʨʪʠ. 

ʈʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 30 kg ha
1
, 60 kg ha

1
ʠ 90 kg ha

1
 ʫ ʦʜʥʦʩʫ 

ʥʘ ʢʦʥʪʨʦʣʫ ʙʝʟ ʧʨʠʭʨʘʥʝ, ʫʪʠʮʘ˂ʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ ʠ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʥʦʩʘ, 

ʢʘʦ ʠ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. 

ʇʦ ʧʠʪʘˁʫ ʢʦʨʝʣʘʮʠʦʥʠʭ ʦʜʥʦʩʘ ʦʯʝʢʫʿʝ ʩʝ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʤʝˁʝʥʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

ʋ ʛʦʜʠʥʘʤʘ ʫ ʢʦʿʠʤ ʜʦʣʘʟʠ ʜʦ ʧʦʣʝʛʘˁʘ ʫʩʝʚʘ, ʫʩʣʝʜ ʜʝʿʩʪʚʘ ʧʦʚʝ˂ʘʥʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʦʯʝʢʫʿʝ ʩʝ ʧʦʨʘʩʪ ʩʘʜʨʞʘʿʘ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ.  

ʋ ʛʦʜʠʥʘʤʘ ʩʘ ʚʝ˂ʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ˂ʝ ʜʦ˂ʠ ʜʦ ʧʦʨʘʩʪʘ ʩʘʜʨʞʘʿʘ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʜʦʢ ˂ʝ ʩʝ ʫ ʩʫʰʥʠʤ ʛʦʜʠʥʘʤʘ ʫʪʚʨʜʠʪʠ ʢʘʢʘʚ ʠ ʢʦʣʠʢʠ ʫʪʠʮʘʿ 

ʠʤʘ ʧʦʚʝ˂ʘʥʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʨʘʩʪʫ˂ʘ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʘ ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ 

ʟʨʥʘ. 
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5. ʆɹɱɽʂɸʊ, ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼɽ 

ʀʉʊʈɸɾʀɺɸɳɸ 

5.1. ʆʙʿʝʢʘʪ 

ʀʩʪʨʘʞʠʚʘˁʘ ʩʫ ʦʙʘʚˀʝʥʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʪʦʢʦʤ 2012., 2013. ʠ 

2014. ʛʦʜʠʥʝ. ʆʛʣʝʜ ʿʝ ʙʠʦ ʧʦʩʪʘʚˀʝʥ ʥʘ ʠʤʘˁʫ ʇʦˀʦʧʨʠʚʨʝʜʥʝ ʰʢʦʣʝ ʩʘ ʜʦʤʦʤ 

ʫʯʝʥʠʢʘ Ăʉʦˁʘ ʄʘʨʠʥʢʦʚʠ˂ñ ʇʦʞʘʨʝʚʘʮ ʫ ʇʦʞʘʨʝʚʮʫ. ʀʤʘˁʝ ʇʦˀʦʧʨʠʚʨʝʜʥʝ 

ʰʢʦʣʝ ʩʘ ʜʦʤʦʤ ʫʯʝʥʠʢʘ ʥʘʣʘʟʠ ʩʝ ʥʘ ʙʨʜʫ ʏʘʯʘʣʠʮʘ ʥʘ ʦʙʦʜʫ ʛʨʘʜʘ ʇʦʞʘʨʝʚʮʘ 

(44Á 36' 55" N ʠ 21Á 10' 57" ɽ) ʥʘ ʥʘʜʤʦʨʩʢʦ ʿʚʠʩʠʥʠ ʦʜ 94 m. 

5.2. ʄʘʪʝʨʠʿʘʣ 

ɿʘ ʦʛʣʝʜ ʩʫ ʦʜʘʙʨʘʥʝ ʯʝʪʠʨʠ ʩʦʨʪʝ ʜʚʦʨʝʜʥʦʛ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ: 

ʅʦʚʦʩʘʜʩʢʠ 448 (ʩʪʘʥʜʘʨʜ), ʅʦʚʦʩʘʜʩʢʠ 456, ɼʫʥʘʚʘʮ ʠ ɱʘʜʨʘʥ. 

ʅʦʚʦʩʘʜʩʢʠ 448 ï ʉʪʚʦʨʝʥ ʿʝ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʨʘʪʘʨʩʪʚʦ ʠ ʧʦʚʨʪʘʨʩʪʚʦ ʫ 

ʅʦʚʦʤ ʉʘʜʫ. ʅʘʩʪʘʦ ʿʝ ʫʢʨʰʪʘˁʝʤ NS. 294, Avala ʠ NS.316. ʇʨʠʟʥʘʪ ʿʝ ʠ 

ʨʝʿʦʥʠʨʘʥ 2006. ʛʦʜʠʥʝ. ɸʫʪʦʨʠ ʩʦʨʪʝ ʩʫ ʜʨ ʅʦʚʦ ʇʨʞʫˀ ʠ ɺʦʿʠʩʣʘʚʘ 

ʄʦʤʯʠʣʦʚʠ˂ ʜʠʧʣ ʙʠʦʣ. ɹʦʪʘʥʠʯʢʠ ʧʨʠʧʘʜʘ Hordeum sativum Jessen. ssp. distichum 

L. var. nutans. 

ʅʦʚʦʩʘʜʩʢʠ 456 ï ʉʪʚʦʨʝʥ ʿʝ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʨʘʪʘʨʩʪʚʦ ʠ ʧʦʚʨʪʘʨʩʪʚʦ ʫ 

ʅʦʚʦʤ ʉʘʜʫ. ʅʘʩʪʘʦ ʿʝ ʫʢʨʰʪʘˁʝʤ ʩʦʨʪʠ Osk.5. 241ï1ï83, Manuet ʠ Viktor. 

ʇʨʠʟʥʘʪ ʿʝ ʠ ʨʝʦʿʥʠʨʘʥ 2001. ʛʦʜʠʥʝ. ɸʫʪʦʨʠ ʩʦʨʪʝ ʩʫ ʜʨ ʅʦʚʦ ʇʨʞʫ,ˀ ɺʦʿʠʩʣʘʚʘ 

ʄʦʤʯʠʣʦʚʠ˂ ʜʠʧʣ. ʙʠʦʣ. ʠ ʂʘʪʠʮʘ ʄʠʢʠ˂ ʜʠʧʣ. ʠʥʛ. ɹʦʪʘʥʠʯʢʠ ʧʨʠʧʘʜʘ Hordeum 

sativum Jessen. ssp. distichum L. var. nutans. 

ɼʫʥʘʚʘʮ ï ʉʪʚʦʨʝʥ ʿʝ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ 

Ăʉʨʙʠʿʘñ ï ɹʝʦʛʨʘʜ, ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ Ăʂʨʘʛʫʿʝʚʘʮñ ʫ ʂʨʘʛʫʿʝʚʮʫ. ʅʘʩʪʘʦ ʿʝ 

ʫʢʨʰʪʘˁʝʤ ʩʦʨʪʠ Georgie ʠ Piruette. ʇʨʠʟʥʘʪ ʿʝ ʠ ʨʝʿʦʥʠʨʘʥ 1995. ʛʦʜʠʥʝ. ɸʫʪʦʨʠ 

ʩʦʨʪʝ ʩʫ ʧʨʦʬ. ʜʨ ɼʨʘʛʦˀʫʙ ʄʘʢʩʠʤʦʚʠ˂ ʠ ʄʠʦʜʨʘʛ ʂʨʩʪʠ˂ ʜʠʧʣ. ʠʥʛ. ɹʦʪʘʥʠʯʢʠ 

ʧʨʠʧʘʜʘ Hordeum sativum Jessen. ssp. distichum L. var. nutans. 

ɱʘʜʨʘʥ ï ʉʪʚʦʨʝʥ ʿʝ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ Ăʉʨʙʠʿʘñ 

ï ɹʝʦʛʨʘʜ, ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ Ăʂʨʘʛʫʿʝʚʘʮñ ʫ ʂʨʘʛʫʿʝʚʮʫ. ʅʘʩʪʘʦ ʿʝ ʫʢʨʰʪʘˁʝʤ 
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ʩʦʨʪʠ KM 184 ʠ ʅʉ 301. ʇʨʠʟʥʘʪ ʿʝ ʠ ʨʝʦʿʥʠʨʘʥ 2000. ʛʦʜʠʥʝ. ɸʫʪʦʨʠ ʩʦʨʪʝ ʩʫ 

ʧʨʦʬ. ʜʨ ɼʨʘʛʦˀʫʙ ʄʘʢʩʠʤʦʚʠ˂ ʠ ʧʨʦʬ. ʜʨ ɼʝʩʠʤʠʨ ʂʥʝʞʝʚʠ˂. ɹʦʪʘʥʠʯʢʠ 

ʧʨʠʧʘʜʘ Hordeum sativum Jessen. ssp. distichum L. var. nutans. 

5.3. ʄʝʪʦʜʝ ʠʩʪʨʘʞʠʚʘˁʘ 

5.3.1. ʇʦˀʩʢʝ ʤʝʪʦʜʝ 

ʇʦˀʩʢʠ ʤʠʢʨʦʦʛʣʝʜ ʿʝ ʧʦʩʪʘʚˀʝʥ ʧʦ ʧʦʪʧʫʥʦ ʩʣʫʯʘʿʥʦʤ ʙʣʦʢ ʩʠʩʪʝʤʫ ʫ 

ʪʨʠ ʧʦʥʘʚˀʘˁʘ. ʇʦʚʨʰʠʥʘ ʝʣʝʤʝʥʪʘʨʥʝ ʧʘʨʮʝʣʝ ʿʝ ʠʟʥʦʩʠʣʘ 5 m
2
 (1 x 5 m). 

ʈʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʧʘʨʮʝʣʘ ʠʟʥʦʩʠʣʦ ʿʝ 0,5 m, ʘ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʙʣʦʢʦʚʘ 1 m. 

ʇʦʚʨʰʠʥʘ ʯʠʪʘʚʦʛ ʦʛʣʝʜʘ ʿʝ ʠʟʥʦʩʠʣʘ 0,145 ha. ʇʨʝʜʫʩʝʚ ʫ ʩʚʠʤ ʛʦʜʠʥʘʤʘ ʿʝ ʙʠʦ 

ʢʫʢʫʨʫʟ. Oʩʥʦʚʥʘ ʦʙʨʘʜʘ ʟʝʤˀʠʰʪʘ ʿʝ ʚʨʰʝʥʘ ʩʚʘʢʝ ʛʦʜʠʥʝ ʫ ʿʝʩʝʥ ʦʨʘˁʝʤ ʥʘ 

ʜʫʙʠʥʠ 25 cm, ʘ ʬʠʥʘ ʦʙʨʘʜʘ ʟʝʤˀʠhʪʘ ʫ ʧʨʦʣʝ˂ʝ ʧʨʝʜʩʝʪʚʝʥʦ ʩʝʪʚʦʩʧʨʝʤʘʯʝʤ.  

ʀʩʪʨʘʞʠʚʘˁʝʤ ʩʫ ʙʠʣʘ ʦʙʫʭʚʘ˂ʝʥʘ ʩʣʝʜʝ˂ʘ ʪʨʠ ʬʘʢʪʦʨʘ: 

ʉʦʨʪʘ (ɸ) 

ɸ1  ï ʅʦʚʦʩʘʜʩʢʠ 448 (ʩʪʘʥʜʘʨʜ) 

ɸ2  ï ʅʦʚʦʩʘʜʩʢʠ 456 

ɸ3  ï ɼʫʥʘʚʘʮ 

ɸ4  ï ɱʘʜʨʘʥ 

ɻʫʩʪʠʥʘ ʩʝʪʚʝ (ɹ) 

ɹ1 ï 350 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
-2

 

ɹ2  ï 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
-2

 

ɹ3 ï 550 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
-2

 

ɼʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (ɺ) 

B1 ï 0 kg ha
-1 
(ʢʦʥʪʨʦʣʘ) 

B2 ï 30 kg ha
-1 

B3 ï 60 kg ha
-1 

B4  ï 90 kg ha
-1 

ɿʘ ʩʝʪʚʫ ʩʫ ʦʜʘʙʨʘʥʝ ʪʨʠ ʛʫʩʪʠʥʝ ʦʜ 350, 450 ʠ 550 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
. ʉʝʪʚʘ 

ʿʝ ʦʙʘʚˀʝʥʘ ʨʫʯʥʦ ʥʘ ʨʘʩʪʦʿʘˁʫ 10 cm ʠʟʤʝʹʫ ʨʝʜʦʚʘ. ʋ ʧʨʚʦʿ ʛʦʜʠʥʠ ʦʛʣʝʜ ʿʝ 

ʟʘʩʝʿʘʥ 12.03.2012. ʛʦʜʠʥʝ, ʫ ʜʨʫʛʦʿ 24.03.2013. (ʟʙʦʛ ʢʠʰʦʚʠʪʦʛ ʢʨʘʿʘ ʬʝʙʨʫʘʨʘ ʠ 

ʧʦʯʝʪʢʘ ʤʘʨʪʘ) ʠ ʪʨʝ˂ʝ ʛʦʜʠʥʝ 07.03.2014.  



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

62 

 

ʆʩʥʦʚʥʠʤ ʹʫʙʨʝˁʝʤ ʫ ʟʝʤˀʠʰʪʝ ʿʝ ʫʥʝʪʦ 300 kg hʘ
1
 NPK ʹʫʙʨʠʚʘ 

ʬʦʨʤʫʣʘʮʠʿʝ 15:15:15, ʦʜʥʦʩʥʦ 45 kg hʘ
1
 ʘʟʦʪʘ, 45 kg hʘ

1
 ʬʦʩʬʦʨʘ ʠ 45 kg hʘ

1
 

ʢʘʣʠʿʫʤʘ. ʇʨʠʭʨʘʥʘ ʘʟʦʪʦʤ ʿʝ ʦʙʘʚˀʝʥʘ ʫ ʬʝʥʦʬʘʟʠ ʙʦʢʦʨʝˁʘ ʩʘ ʪʨʠ ʢʦʣʠʯʠʥʝ 

ʯʠʩʪʦʛ ʘʟʦʪʘ ʦʜ 30, 60 ʠ 90 kg hʘ
1
, ʜʦʢ ʿʝ ʯʝʪʚʨʪʘ ʚʘʨʠʿʘʥʪʘ ʙʠʣʘ ʢʦʥʪʨʦʣʥʘ ʙʝʟ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ɿʘ ʧʨʠʭʨʘʥʫ ʿʝ ʢʦʨʠʰ˂ʝʥʦ ʹʫʙʨʠʚʦ ʢʘʣʮʠʿʫʤ ʘʤʦʥʠʿʫʤ ʥʠʪʨʘʪ 

(KAN) ʩʘ ʩʘʜʨʞʘʿʝʤ ʘʟʦʪʘ ʦʜ 27%. ʇʨʠʭʨʘʥʘ ʘʟʦʪʦʤ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʿʝ ʠʟʚʨʰʝʥʘ 

27.04.2012. ʛʦʜʠʥʝ, ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ 10.05.2013. ʛʦʜʠʥʝ ʠ ʫ ʪʨʝ˂ʦʿ 03.05.2014. 

ʛʦʜʠʥʝ.  

ɿʘʰʪʠʪʘ ʿʝʯʤʘ ʦʜ ʧʝʧʝʣʥʠʮʝ (Blumeria graminis), ʣʠʩʥʝ ʨʹʝ (Puccinia sp.), 

ʩʠʚʝ ʧʝʛʘʚʦʩʪʠ (Rhynchosporium secalis) ʠ ʤʨʝʞʘʩʪʝ ʧʝʛʘʚʦʩʪʠ ʿʝʯʤʘ 

(Pyrenophora/Helminthosporium teres) ʿʝ ʚʨʰʝʥʘ ʧʨʚʝ ʠ ʜʨʫʛʝ ʛʦʜʠʥʝ ʬʫʥʛʠʮʠʜʦʤ 

IMPACT 25 SC (ʘ.m. flutriafol 250 g l
1
) ʫ ʜʦʟʠ ʦʜ 120 ml 1000 m

2 
ʫ 20 l

 
ʚʦʜʝ. ʋ 

ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ, ʟʙʦʛ ʧʦʿʘʚʝ ʩʠʚʝ ʧʝʛʘʚʦʩʪʠ (Rhynchosporium secalis), ʥʘʢʦʥ ʧʨʚʦʛ 

ʪʨʝʪʠʨʘˁʘ ʠʟʚʨʰʝʥʦ ʿʝ ʜʦʜʘʪʥʦ ʪʨʝʪʠʨʘˁʝ ʬʫʥʛʠʮʠʜʦʤ Falcon EC 460 (ʘ.m. 

tebukonazol + triadimenol + spiroksamin) ʫ ʜʦʟʠ ʦʜ 6 ml 100 m
2
 ʫ 4 l

 
ʚʦʜʝ. ɿʘ 

ʟʘʰʪʠʪʫ ʦʜ ʞʠʪʥʝ ʧʠʿʘʚʠʮʝ (Lema melanopus) ʫ ʬʘʟʠ ʚʣʘʪʘˁʘ ʿʝ ʧʨʠʤʝˁʝʥ 

ʠʥʩʝʢʪʠcʠʜ Lamdex (ʘ.m. lambdaïcihalotrin 50 g l
1
) ʫ ʜʦʟʠ ʦʜ 2 ml 100 m

2
 ʫ 5 l

 

ʚʦʜʝ. 

ʉʫʟʙʠʿʘˁʝ ʢʦʨʦʚʘ ʿʝ ʚʨʰʝʥʘ ʤʝʭʘʥʠʯʢʠ (ʧʣʝʚˀʝˁʝʤ ʠ ʦʢʦʧʘʚʘˁʝʤ) ʠ 

ʭʝʤʠʿʩʢʠ, ʧʨʠʤʝʥʦʤ ʭʝʨʙʠʮʠʜʘ ʄʦʥʦʩʘʥ ʭʝʨʙʠ (ʘ.m. 2,4ïD ʫ ʦʙʣʠʢʫ 

dimetilamonijuma) ʧʨʠ ʢʨʘʿʫ ʙʦʢʦʨʝˁʘ ʫ ʜʦʟʠ ʦʜ 20 ml 100 m
2 
ʫ 4 l

 
ʚʦʜʝ. ʉʪʘʟʝ 

(ʫʥʫʪʘʨ ʙʣʦʢʘ ʠ ʠʟʤʝʹʫ ʙʣʦʢʦʚʘ), ʦʢʦʧʘʚʘʥʝ ʩʫ ʧʦ ʿʝʜʥʦʤ ʠ ʥʘʢʦʥ ʪʦʛʘ ʪʨʝʪʠʨʘʥʝ 

ʭʝʨʙʠʮʠʜʦʤ Glifosat 480 (ʘ.m. glifosat 480g l
1
), ʜʦʟʦʤ 100 ml 100 m

2
 ʫ 4 l

 
ʚʦʜʝ, ʫʟ 

ʧʨʠʤʝʥʫ ʙʦʯʥʠʭ ʰʪʠʪʥʠʢʘ ʧʨʠʣʠʢʦʤ ʪʨʝʪʠʨʘˁʘ. ʋ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʝʣʝʤʝʥʪʘʨʥʝ 

ʧʘʨʮʝʣʝ ʩʫ ʧʣʝʚˀʝʥʝ ʫ ʪʨʠ ʥʘʚʨʘʪʘ.  

ɾʝʪʚʘ ʿʝ ʦʙʘʚˀʝʥʘ ʫ ʬʘʟʠ ʧʫʥʝ ʪʝʭʥʦʣʦʰʢʝ ʟʨʝʣʦʩʪʠ, ʧʨʚʝ ʛʦʜʠʥʝ 

09.07.2012. ʛʦʜʠʥʝ, ʫ ʜʨʫʛʦ ʿ25.07.2013., ʘ ʫ ʪʨʝ˂ʦ ʿ18.07.2014. ʛʦʜʠʥʝ. ʇʨʝ ʞʝʪʚʝ 

ʠʟ ʩʚʘʢʝ ʝʣʝʤʝʥʪʘʨʥʝ ʧʘʨʮʝʣʝ ʩʫ ʫʟʝʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʫʟʦʨʮʠ ʯʫʧʘˁʝʤ ʮʝʣʠʭ 

ʙʠˀʘʢʘ. ɿʘ ʘʥʘʣʠʟʫ ʚʠʩʠʥʝ ʙʠˀʘʢʘ, ʜʫʞʠʥʝ ʢʣʘʩʘ, ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʝ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ ʠ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʫʟʝʪ ʿʝ ʫʟʦʨʘʢ ʠʟ ʩʨʝʜʠʥʝ ʧʘʨʮʝʣʝ ʦʜ 0,5 m
2 
(ʜʚʘ ʨʝʜʘ 

ʜʫʞʠʥʝ 2,5 m). ʀʟ ʩʨʝʜʠʥʝ ʦʩʪʘʣʦʛ ʜʝʣʘ ʧʘʨʮʝʣʝ ʫʟʝʪ ʿʝ ʧʦ 1 m
2 

(ʯʝʪʠʨʠ ʨʝʜʘ 

ʜʫʞʠʥʝ 2,5 m) ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʧʨʠʥʦʩʘ, ʤʘʩʝ 1000 ʟʨʥʘ, ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ, 
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ʦʜʨʝʹʠʚʘˁʝ ʫʯʝʰ˂ʘ ʧʦʿʝʜʠʥʠʭ ʬʨʘʢʮʠʿʘ ʟʨʥʘ, ʦʜʨʝʹʠʚʘˁʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ, 

ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʠ ʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ ʟʨʥʘ. 

ʊʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʠʩʧʠʪʠʚʘˁʘ, ʦʜ 2012. ʜʦ 2014. ʛʦʜʠʥʝ, 

ʧʨʦʫʯʘʚʘʥʦ ʿʝ 17 ʦʩʦʙʠʥʘ ʛʨʫʧʠʩʘʥʠʭ ʫ ʪʨʠ ʮʝʣʠʥʝ: 

ʄʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ: ʚʠʩʠʥʘ ʙʠˀʘʢʘ, ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ, ʢʦʝʬʠʮʠʿʝʥʪ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʠ ʙʨʦʿ ʙʠˀʘʢʘ m
2
. 

ʇʨʦʜʫʢʪʠʚʥʝ ʦʩʦʙʠʥʝ: ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
, ʜʫʞʠʥʘ ʢʣʘʩʘ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, 

ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʘ 1000 ʟʨʥʘ, ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʠ ʧʨʠʥʦʩ ʟʨʥʘ. 

ʆʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ: ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ, ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm, 

ʩʘʜʨʞʘʿ ʟʨʥʘ ʚʝʣʠʯʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm, ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʟʨʥʘ, ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ 

ʟʨʥʘ ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ.  

ɹʨʦʿ ʙʠˀʘʢʘ m
2
 ʿʝ ʦʜʨʝʹʝʥ ʫ ʬʝʥʦʬʘʟʠ ʙʦʢʦʨʝˁʘ ʩʪʘʥʜʘʨʥʦʤ ʤʝʪʦʜʦʤ, 

ʙʨʦʿʘˁʝʤ ʙʠˀʢʘ ʩʘ ʧʦʚʨʰʠʥʝ ʦʜ 0,5 m
2
 ʩʚʘʢʝ ʝʣʝʤʝʥʪʘʨʥʝ ʧʘʨʮʝʣʝ ʭ 2, ʘ ʧʨʦʩʝʯʥʘ 

ʚʨʝʜʥʦʩʪ ʜʦʙʠʿʝʥʘ ʠʟ ʩʚʘ ʪʨʠ ʧʦʥʘʚˀʘˁʘ. 

5.3.2. ʃʘʙʦʨʘʪʦʨʠʿʩʢʝ ʤʝʪʦʜʝ 

ʄʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ 

ʄʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ ʩʫ ʦʜʨʝʹʝʥʝ ʙʨʦʿʘˁʝʤ ʠ ʤʝʨʝˁʝʤ. ʀʟ ʩʚʘʢʝ 

ʝʣʝʤʝʥʪʘʨʥʝ ʧʘʨʮʝʣʝ ʿʝ ʧʨʦʫʯʘʚʘʥʦ ʧʦ 30 ʙʠˀʘʢʘ. ʋ ʩʚʘʢʦʤ ʧʦʥʘʚˀʘˁʫ ʿʝ ʙʠʣʦ 48 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʧʘʨʮʝʣʘ, ʘ ʫ ʩʚʘ ʪʨʠ ʧʦʥʘʚˀʘˁʘ ʫʢʫʧʥʦ 144 ʧʘʨʮʝʣʝ 

(ʪʨʝʪʤʘʥʘ). ʉʚʘʢʘ ʠʩʧʠʪʠʚʘʥʘ ʦʩʦʙʠʥʘ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ 

ʦʩʥʦʚʫ ʧʨʦʩʝʯʥʠʭ ʨʝʟʫʣʪʘʪʘ 90 ʠʩʧʠʪʠʚʘʥʠʭ ʙʠˀʘʢʘ (ʪʨʝʪʤʘʥ ʭ ʪʨʠ ʧʦʥʘʚˀʘˁʘ). 

ʄʝʨʝˁʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʿʝ ʚʨʰʝʥʦ ʟʘ ʩʚʘʢʫ ʙʠˀʢʫ ʦʜ ʤʝʩʪʘ ʯʚʦʨʘ ʙʦʢʦʨʝˁʘ 

ʜʦ ʧʦʩʣʝʜˁʝʛ ʟʨʥʘ ʢʣʘʩʘ ʢʦʜ ʥʘʿʜʫʞʝʛ ʩʪʘʙʣʘ ʠ ʠʩʢʘʟʘʥʦ ʫ cm. 

ʆʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʫʪʚʨʹʝʥʦ ʙʨʦʿʘˁʝʤ ʩʚʠʭ ʩʪʘʙʘʣʘ ʿʝʜʥʝ ʙʠˀʢʝ. 

ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʿʝ ʦʜʨʝʹʝʥ ʨʘʯʫʥʩʢʠʤ ʧʫʪʝʤ ʠʟ 

ʦʜʥʦʩʘ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʠ ʙʨʦʿʘ ʙʠˀʘʢʘ m

2
 ʩʚʘʢʦʛ ʪʨʝʪʤʘʥʘ ʫ ʩʚʘ ʪʨʠ 

ʧʦʥʘʚˀʘˁʘ.  

ʇʨʦʜʫʢʪʠʚʥʝ ʦʩʦʙʠʥʝ 

ʇʨʦʜʫʢʪʠʚʥʝ ʦʩʦʙʠʥʝ ʩʫ ʦʜʨʝʹʝʥʝ ʙʨʦʿʘˁʝʤ ʠ ʤʝʨʝˁʝʤ ʫ ʧʫʥʦʿ ʟʨʝʣʦʩʪʠ. 

ɿʘ ʦʩʦʙʠʥʝ: ʙʨʦʿ ʢʣʘʩʦʚʘ, ʜʫʞʠʥʘ ʢʣʘʩʘ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ 

ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʠʩʧʠʪʠʚʘʥʦ 30 ʙʠˀʘʢʘ ʫ ʩʚʘʢʦʿ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʧʘʨʮʝʣʠ. 
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ʅʘʚʝʜʝʥʝ ʠʩʧʠʪʠʚʘʥʝ ʦʩʦʙʠʥʝ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ 90 

ʠʩʧʠʪʠʚʘʥʠʭ ʙʠˀʘʢʘ ʧʦ ʛʦʜʠʥʠ. ʇʨʠʥʦʩ ʟʨʥʘ ʿʝ ʧʨʠʢʘʟʘʥ ʢʘʦ ʧʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ 

ʪʨʠ ʧʦʥʘʚˀʘˁʘ, ʘ ʤʘʩʘ 1000 ʟʨʥʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʢʘʦ ʧʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ 9 ʤʝʨʝˁʘ 

(ʪʨʠ ʤʝʨʝˁʘ ʠʟ ʩʚʘʢʦʛ ʪʨʝʪʤʘʥʘ ʧʦ ʩʚʘʢʦʤ ʧʦʥʘʚˀʘˁʫ). 

ɹʨʦʿ ʢʣʘʩʦʚʘ ʿʝʜʥʝ ʙʠˀʢʝ ʿʝ ʦʜʨʝʹʝʥ ʙʨʦʿʘˁʝʤ ʩʚʠʭ ʢʣʘʩʦʚʘ ʩʘ ʬʦʨʤʠʨʘʥʠʤ 

ʟʨʥʦʤ. ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʩʚʘʢʦʛ ʪʨʝʪʤʘʥʘ ʿʝ ʜʦʙʠʿʝʥ ʠʟ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ 

ʢʣʘʩʦʚʘ 30 ʙʠˀʘʢʘ ʧʦʤʥʦʞʝʥ ʩʘ ʙʨʦʿʝʤ ʙʠˀʘʢʘ m
2
 ʪʨʝʪʤʘʥʘ. 

ɼʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʫʪʚʨʹʝʥʘ ʤʝʨʝˁʝʤ ʩʚʠʭ ʢʣʘʩʦʚʘ ʿʝʜʥʝ ʙʠˀʢʝ ʦʜ ʦʩʥʦʚʝ ʜʦ 

ʧʦʩʣʝʜˁʝʛ ʟʨʥʘ ʢʣʘʩʘ, ʥʝ ʨʘʯʫʥʘʿʫ˂ʠ ʦʩʿʝ, ʠ ʠʩʢʘʟʘʥʘ ʫ cm.  

ɹʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʦʜʨʝʹʝʥ ʙʨʦʿʘˁʝʤ ʟʨʥʘ ʫ ʩʚʘʢʦʤ ʢʣʘʩʫ ʙʠˀʢʝ. 

ʄʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʦʜʨʝʹʝʥʘ ʤʝʨʝˁʝʤ ʤʘʩʝ ʟʨʥʘ ʩʚʘʢʦʛ ʧʦʿʝʜʠʥʘʯʥʦʛ 

ʢʣʘʩʘ. ʄʝʨʝˁʝ ʿʝ ʠʟʚʨʰʝʥʦ ʥʘ ʪʝʭʥʠʯʢʦʿ ʚʘʛʠ Tehnica ETï1111 (120/0,01 g). 

ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʠʟʨʘʯʫʥʘʪ ʠʟ ʦʜʥʦʩʘ ʤʘʩʝ ʟʨʥʘ ʙʠˀʢʝ ʠ ʮʝʣʦʢʫʧʥʝ ʤʘʩʝ 

ʙʠˀʘʢʘ. 

ʄʘʩʘ 1000 ʟʨʥʘ ʿʝ ʫʪʚʨʹʝʥʘ ʤʝʨʝˁʝʤ ʥʘ ʪʝʭʥʠʯʢʦʿ ʚʘʛʠ Tehnica ETï1111 

(120/0,01 g) ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʠʟ ʤʘʩʝ ʧʦʞˁʝʚʝʥʦʛ ʟʨʥʘ ʧʦ ʪʨʝʪʤʘʥʫ ʠ 

ʧʦʥʘʚˀʘˁʫ: SRPS EN ISO 520:2012. 

ʇʨʠʥʦʩ ʟʨʥʘ ʿʝ ʫʪʚʨʹʝʥ ʟʘ ʩʚʘʢʫ ʝʣʝʤʝʥʪʘʨʥʫ ʧʘʨʮʝʣʫ ʧʦʩʝʙʥʦ ʥʘ ʦʩʥʦʚʫ 

ʪʝʞʠʥʝ ʧʦʞˁʝʚʝʥʦʛ ʟʨʥʘ 1 m
2
 (4 ʨʝʜʘ ʠʟ ʩʨʝʜʠʥʝ ʩʚʘʢʝ ʧʘʨʮʝʣʝ ʭ 2,5 m), ʤʝʨʝˁʝʤ 

ʥʘ ʪʝʭʥʠʯʢʦʿ ʚʘʛʠ Tehnica ETï1111 (1200/0,1 g). ʋʢʫʧʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʠʩʢʘʟʘʥ ʫ 

kg ha
1
 ʥʘ ʦʩʥʦʚʫ ʧʨʦʩʝʢʘ ʠʟ ʩʚʘ ʪʨʠ ʧʦʥʘʚˀʘˁʘ ʠ ʧʨʝʨʘʯʫʥʘʥ ʥʘ 14% ʩʘʜʨʞʘʿʘ 

ʚʣʘʛʝ. 

ʆʜʨʝʹʠʚʘˁʝ ʚʣʘʛʝ ʟʨʥʘ ʿʝ ʠʟʚʨʰʝʥʦ ʤʝʪʦʜʦʤ ʩʫʰʝˁʘ ʜʦ ʢʦʥʩʪʘʥʪʥʝ ʤʘʩʝ ʫ 

ʩʫʰʥʠʮʠ Dryng Oven ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 105ϲʉ ʫ ʪʨʠ ʧʦʥʘʚˀʘˁʘ.  

Oʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ 

ʆʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʩʫ ʦʜʨʝʹʝʥʝ ʤʝʨʝˁʝʤ ʫ ʧʫʥʦʿ ʟʨʝʣʦʩʪʠ. 

ʀʩʧʠʪʠʚʘʥʝ ʦʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʩʫ ʧʨʠʢʘʟʘʥʝ ʢʘʦ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ 9 

ʤʝʨʝˁʘ (ʪʨʠ ʤʝʨʝˁʘ ʠʟ ʩʚʘʢʦʛ ʪʨʝʪʤʘʥʘ ʧʦ ʩʚʘʢʦʤ ʧʦʥʘʚˀʘˁʫ). 

ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʿʝ ʠʟʤʝʨʝʥʘ ʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʦʿ ʚʘʛʠ DICKEY john ʫ 

ʣʘʙʦʨʘʪʦʨʠʿʠ ʇʦˀʦʧʨʠʚʨʝʜʥʝ ʩʘʚʝʪʦʜʘʚʥʝ ʠ ʩʪʨʫʯʥʝ ʩʣʫʞʙe ʇʦʞʘʨʝʚʘʮ, ʜ.ʦ.ʦ. ʫ 

ʇʦʞʘʨʝʚʮʫ ʠ ʧʨʝʨʘʯʫʥʘʥʘ ʥʘ 14% ʚʣʘʛʝ. 
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ʉʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm, ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʠ 

ʦʪʧʘʜʘ (<2,2 mm), ʿʝ ʦʜʨʝʹʝʥ ʨʫʯʥʠʤ ʧʨʦʩʝʿʘʚʘˁʝʤ ʢʨʦʟ ʩʠʪʘ ʧʨʦʤʝʨʘ ʦʪʚʦʨʘ 2,2 ʠ 

2,5 mm.  

ɽʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʠ ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʩʫ ʠʩʧʠʪʠʚʘʥʠ ʥʘʢʦʥ ʯʝʪʠʨʠ 

ʤʝʩʝʮʘ ʦʜ ʞʝʪʚʝ. ɽʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʿʝ ʦʜʨʝʹʝʥʘ ʥʘʢʦʥ ʪʨʠ ʜʘʥʘ, ʘ ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ 

ʥʘʢʦʥ ʧʝʪ ʜʘʥʘ. ʂʣʠʿʘˁʝ ʿʝ ʚʨʰʝʥʦ ʠʟʤʝʹʫ ʬʠʣʪʝʨ ʧʘʧʠʨʘ ʫ ʇʝʪʨʠʿʝʚʠʤ ʢʫʪʠʿʘʤʘ 

ʚʘʞʝ˂ʦʤ ʤʝʪʦʜʦʤ ʧʨʦʧʠʩʘʥʦʤ ʉʪʘʥʜʘʨʜʦʤ ʦ ʢʚʘʣʠʪʝʪʫ ʩʝʤʝʥʘ ʧʦˀʦʧʨʠʚʨʝʜʥʦʛ 

ʙʠˀʘ, (ñʉʣ. ʛʣʘʩʥʠʢ ʈʉò, ʙʨ. 23/2009, 64/2010, 72/2010 i 34/2013). 

ʋʪʚʨʹʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ (ʘʟʦʪ) ʫ ʟʨʥʫ ʿʝ ʦʙʘʚˀʝʥʦ ʢʣʘʩʠʯʥʦʤ 

ʤʝʪʦʜʦʤ ʧʦ Kjeldahlïʫ (SRPS EN ISO 20483:2009) ʫ ɿʘʚʦʜʫ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚˀʝ 

ʇʦʞʘʨʝʚʘʮ ʫ ʇʦʞʘʨʝʚʮʫ ʥʘ ʘʧʘʨʘʪʫ Vapodest 30 ʤʘʨʢʝ Gerhardt. 

 

ʇʣʦʜʥʦʩʪ ʟʝʤˀʠʰʪʘ 

ʈʘʜʠ ʫʪʚʨʹʠʚʘˁʘ ʩʘʜʨʞʘʿʘ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʧʣʦʜʥʦʩʪʠ, ʧʨʝ 

ʧʦʩʪʘʚˀʘˁʘ ʦʛʣʝʜʘ ʩʫ ʫʨʘʹʝʥʝ ʘʛʨʦʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ ʫʟʦʨʘʢʘ ʟʝʤˀ ʠʰʪʘ ʫ 

ʧʝʜʦʣʦʰʢʦʿ ʣʘʙʦʨʘʪʦʨʠʿʠ ʇʦˀʦʧʨʠʚʨʝʜʥʝ ʩʘʚʝʪʦʜʘʚʥʝ ʠ ʩʪʨʫʯʥʝ ʩʣʫʞʙʝ 

ʇʦʞʘʨʝʚʘʮ, ʜ.ʦ.ʦ. ʫ ʇʦʞʘʨʝʚʮʫ. 

ɸʥʘʣʠʟʘʤʘ ʩʫ ʦʜʨʝʹʝʥʠ ʨʝʘʢʮʠʿʘ ʟʝʤˀ ʠʰʥʦʛ ʨʘʩʪʚʦʨʘ, ʩʘʜʨʞʘʿ ʭʫʤʫʩʘ, 

ʢʘʣʮʠʿʫʤïʢʘʨʙʦʥʘʪʘ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʿʫʤʘ.  

ɿʘ ʘʛʨʦʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ ʩʫ ʧʨʠʤʝˁʝʥʝ ʩʣʝʜʝ˂ʝ ʤʝʪʦʜʝ: 

¶ pH ʨʝʘʢʮʠʿʘ ʟʝʤˀ ʠʰʪʘ ï ʧʦʪʝʥʮʠʦʤʝʪʨʠʿʩʢʠ, 

¶ CaCO3 ï ʚʦʣʫʤʝʪʨʠʿʩʢʠ ʧo Scheiblerïʫ, 

¶ ʍʫʤʫʩ ï ʧo Tjurinïʫ, 

¶ ʋʢʫʧʥʠ ʘʟʦʪ ï ʧo Kjeldahlïʫ, 

¶ ʃʘʢʦʧʨʠʩʪʫʧʘʯʥʠ K2O ï Alïʤʝʪʦʜʘ ʧo EgnerïRiehmïʫ, 

ʧʣʘʤʝʥʬʦʪʦʤʝʪʠʿʩʢʠ,  

¶ ʃʘʢʦʧʨʠʩʪʫʧʘʯʥʠ P2O5  ï Alïʤʝʪʦʜʘ ʧo EgnerïRiehmïʫ, ʢʦʣʦʨʠʤʝʪʨʠʿʩʢʠ. 
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5.3.3. ʂʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ 

ɿʘ ʘʥʘʣʠʟʝ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʧʦʜʘʮʠ ʈʝʧʫʙʣʠʯʢʦʛ 

ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʦʛ ʟʘʚʦʜʘ ʉʨʙʠʿʝ ï ɻʣʘʚʥʘ ʤʝʪʝʦʨʦʣʦʰʢʘ ʩʪʘʥʠʮʘ ɺʝʣʠʢʦ 

ɻʨʘʜʠʰʪʝ (44Á 45ǋ 14.4ǌ N, 21Á 30ǋ 29.4ǌ E; 68 m ʥ.ʚ.). ʄʝʪʝʦʨʦʣʦʰʢʠ ʫʩʣʦʚʠ ʧʦ 

ʛʦʜʠʥʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ (2012ï2014) ʧʦʨʝʹʝʥʠ ʩʫ ʩʘ ʪʨʠʜʝʩʝʪʦʛʦʜʠʰˁʠʤ ʧʨʦʩʝʢʦʤ 

(1960ï1990). 

5.3.4. ʆʙʨʘʜʘ ʩʪʘʪʠʩʪʠʯʢʠʭ ʧʦʜʘʪʘʢʘ 

ɸʥʘʣʠʟʘ ʜʦʙʠʿʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʧʦʜʘʪʘʢʘ ʿʝ ʠʟʚʨʰʝʥʘ ʨʘʯʫʥʘˁʝʤ 

ʘʨʠʪʤʝʪʠʯʢʝ ʩʨʝʜʠʥʝ ʠ ʩʪʘʥʜʘʨʜʥʝ ʛʨʝʰʢʝ ʩʨʝʜʠʥʝ ʟʘ ʩʚʘʢʦ ʠʩʧʠʪʠʚʘʥʦ ʦʙʝʣʝʞʿʝ. 

ʊʝʩʪʠʨʘˁʝ ʟʥʘʯʘʿʥʦʩʪʠ ʨʘʟʣʠʢʘ ʩʨʝʜʠʥʘ ʿʝ ʠʟʚʨʰʝʥʦ ʧʨʠʤʝʥʦʤ Fischerïʦʚʦʛ 

ʤʦʜʝʣʘ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʟʘ ʪʨʦʬʘʢʪʦʨʠʿʘʣʥʝ ʦʛʣʝʜʝ ANOVA (ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ ʭ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ʧʨʠʤʝʥʦʤ ʩʪʘʪʠʩʪʠʯʢʦʛ ʧʘʢʝʪʘ STATISTIKA  10 

(StatSoft, 2010). ɿʥʘʯʘʿʥʦʩʪ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ 

ʬʘʢʪʦʨʘ, ʢʘʦ ʠ ʠʥʪʝʨʘʢʮʠʿʩʢʝ ʩʨʝʜʠʥʝ ʩʫ ʫʪʚʨʹʝʥʝ ʢʦʨʠʰ˂ʝˁʝʤ ɼʘʥʢʘʥʦʚʦʛ 

(Duncan) ʪʝʩʪʘ (StatSoft, 2010) ʩʘ ʧʨʘʛʦʤ ʟʥʘʯʘʿʥʦʩʪʠ 95%. 

ʉʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʧʦʜʘʪʘʢʘ je ʧʨʠʢʘʟʘʥʘ ʪʘʙʝʣʘʨʥʦ 

ʧʦ ʛʦʜʠʥʘʤʘ ʧʨʦʫʯʘʚʘˁʘ ʟʘ ʩʚʘʢʦ ʠʩʧʠʪʠʚʘʥʦ ʦʙʝʣʝʞʿʝ. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʦʜʥʦʩʠ ʩʫ 

ʧʨʠʢʘʟʘʥʠ ʛʨʘʬʠʯʢʠ. 

ɿʘ ʠʩʧʠʪʠʚʘˁʝ ʤʝʹʫʟʘʚʠʩʥʦʩʪʠ ʧʨʦʫʯʘʚʘʥʠʭ ʦʩʦʙʠʥʘ ʧʨʠʤʝˁʝʥʘ ʿʝ 

ʢʦʨʝʣʘʮʠʦʥʘ ʘʥʘʣʠʟʘ. 

ä ä

ä

= =

=

-Ö-

-Ö-

=
n

i

n

i

ii

n

i

ii

YYXX

YYXX

r

1 1

22

1

)()(

)()(

 

ɱʘʯʠʥʘ ʚʝʟʝ ʢʦʿʫ ʢʚʘʥʪʠʬʠʢʫʿʫ ʿʝ ʦʜʨʝʹʝʥʘ ʥʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ tïʪʝʩʪʘ, ʘ 

ˁʠʭʦʚʘ ʟʥʘʯʘʿʥʦʩʪ ʫʧʦʨʝʹʠʚʘˁʝʤ ʩʘ ʪʘʙʣʠʯʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʟʘ t0,025; n-m (m ï ʙʨʦʿ 

ʫʧʦʨʝʹʠʚʘʥʠʭ ʧʦʿʘʚʘ).  
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ɱʘʯʠʥʘ ʢʦʨʝʣʘʮʠʿʝ je ʦʜʨʝʹʝʥʘ ʧʦ ʈʦʤʝʨïOʨʬʘʣʦʚʦʿ ʩʢʘʣʠ (Roemerï

Orphalôs scale) (ʊʘʚʯʘʨ ɸ., 1946). 

ʊʘʙʝʣʘ 1. ɱʘʯʠʥʘ ʢʦʨʝʣʘʮʠʿʝ ʧʦ ʈʦʤʝʨïOʨʬʘʣʦʚʦʿ ʩʢʘʣʠ (ʊʘʚʯʘʨ ɸ., 1946) 

ʂʦʨʝʣʘʮʠʦʥʠ 

ʢʦʝʬʠʮʠʿʝʥʪ 
ɱʘʯʠʥʘ ʢʦʨʝʣʘʮʠʿʝ 

0,00 ï 0,10 ʥʝʤʘ 

0,10 ï 0,25 ʿʘʢʦ ʩʣʘʙʘ 

0,25 ï 0,40 ʩʣʘʙʘ 

0,40 ï 0,50 ʩʨʝʜˁʘ 

0,50 ï 0,75 ʿʘʢʘ 

0,75 ï 0,90 ʚʨʣʦ ʿʘʢʘ 

0,90 ï 1,00 ʧʦʪʧʫʥʘ 
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6. ɸɻʈʆɽʂʆʃʆʐʂʀ ʋʉʃʆɺʀ 

ɱʝʯʘʤ ʠʤʘ ʚʠʩʦʢ ʩʪʝʧʝʥ ʧʨʠʣʘʛʦʹʝʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʠʪʝ ʫʩʣʦʚʝ. ɿʙʦʛ ʪʦʛʘ ʩʝ 

ʤʦʞʝ ʛʘʿʠʪʠ ʠ ʫ ʧʨʠʧʦʣʘʨʥʠʤ ʦʙʣʘʩʪʠʤʘ, ʥʘ ʧʣʘʥʠʥʘʤʘ, ʢʘʦ ʠ ʩʫʚʠʤ ʦʙʣʘʩʪʠʤʘ 

ʢʦʥʪʠʥʝʥʪʘʣʥʦʛ ʢʣʠʤʘʪʘ (ɱʝʚʪʠ˂ ʠ ʩʘʨ., 1989). ɱʘʨʝ ʬʦʨʤʝ ʿʝʯʤʘ ʠʤʘʿʫ ʰʠʨʠ ʘʨʝʘʣ 

ʛʘʿʝˁʘ ʦʜ ʦʟʠʤʠʭ. ʆʟʠʤʠ ʿʝʯʘʤ ʩʝ ʛʘʿʠ ʥʘ ʤʘˁʠʤ ʧʦʚʨʰʠʥʘʤʘ ʦʜ ʿʘʨʠʭ ʿʝʯʤʦʚʘ, ʿʝʨ 

ʥʝ ʧʦʩʝʜʫʿʫ ʦʪʧʦʨʥʦʩʪ ʥʘ ʥʠʩʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʢʘʦ ʧʰʝʥʠʮʘ ʠ ʨʘʞ (ʄʘʣʝʰʝʚʠ˂ ʠ 

ʉʪʘʨʯʝʚʠ˂, 1992). ɺʠʰʝʨʝʜʥʠ ʿʝʯʤʦʚʠ ʠʤʘʿʫ ʰʠʨʠ, ʘ ʜʚʦʨʝʜʥʠ ʫʞʠ ʘʨʝʘʣ 

ʨʘʩʧʨʦʩʪʨʘˁʝʥʦʩʪʠ. ʋʞʠ ʘʨʝʘʣ ʛʘʿʝˁʘ ʜʚʦʨʝʜʥʠʭ ʿʝʯʤʦʚʘ ʧʦʪʠʯʝ ʦʜ ˁeʛʦʚʠʭ 

ʧʦʪʨʝʙʘ ʧʨʝʤʘ ʫʤʝʨʝʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ, ʚʝ˂ʠʤ ʢʦʣʠʯʠʥʘʤʘ ʧʘʜʘʚʠʥʘ ʠ ˁʠʭʦʚʠʤ 

ʧʨʘʚʠʣʥʠʿʠʤ ʨʘʩʧʦʨʝʜʫ ʫ ʪʦʢʫ ʛʦʜʠʥʝ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂,2011). 

ʀ ʧʦʨʝʜ ʪʦʛʘ ʰʪʦ ʿʝʯʘʤ ʠʤʘ ʥʘʿʰʠʨʠ ʘʨʝʘʣ ʛʘʿʝˁʘ ʤʝʹʫ ʞʠʪʠʤʘ, ʟʘ ʫʩʧʝʰʥʫ 

ʧʨʦʠʟʚʦʜˁʫ ʿʝʯʤʘ ʿʝ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʧʦʟʥʘʚʘˁʝ ʫʩʣʦʚʘ ʧʨʦʠʟʚʦʜˁʝ, ʦʜʥʦʩʥʦ 

ʧʦʪʨʝʙʝ ʿʝʯʤʘ ʧʨʝʤʘ ʪʦʧʣʦʪʠ, ʚʦʜʠ, ʩʚʝʪʣʦʩʪʠ ʠ ʟʝʤˀʠʰʪʫ. 

6.1. ʂʣʠʤʘ 

ʂʣʠʤʘ ʧʦ ʜʝʬʠʥʠʮʠʿʠ ʧʨʝʜʩʪʘʚˀʘ ʩʨʝʜˁʝ ʚʨʝʤʝʥʩʢʦ ʩʪʘˁʝ, ʪʿ. ʧʨʦʩʝʯʥʦ 

ʩʪʘˁʝ ʩʚʠʭ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʝʣʝʤʝʥʘʪʘ ʦʜʨʝʝ́ʥʝ ʦʙʣʘʩʪʠ ʪʦʢʦʤ ʜʫʞʝʛ ʚʨʝʤʝʥʩʢʦʛ 

ʧʝʨʠʦʜʘ (ʥʘʿʤʘˁʝ 30 ʛʦʜʠʥʘ). ʅʘʿʚʘʞʥʠʿʠ ʝʣʝʤʝʥʪʠ ʢʣʠʤʝ ʩʫ: ʪʝʤʧʝʨʘʪʫʨʘ, 

ʢʦʣʠʯʠʥʘ ʠ ʨʘʩʧʦʨʝʜ ʧʘʜʘʚʠʥʘ, ʚʣʘʞʥʦʩʪ ʚʘʟʜʫʭʘ, ʦʩʫʥʯʘʚʘˁʝ, ʦʙʣʘʯʥʦʩʪ, 

ʚʘʟʜʫʰʥʠ ʧʨʠʪʠʩʘʢ ʠ ʚʝʪʨʦʚʠ.  

ʇʦʜʨʫʯʿʝ ʥʘ ʢʦʤʝ ʩʫ ʚʨʰʝʥʘ ʠʩʧʠʪʠʚʘˁʘ ʧʨʠʧʘʜʘ ʫʤʝʨʝʥʦ ʢʦʥʪʠʥʝʥʪʘʣʥʦʿ 

ʢʣʠʤʠ ʩʘ ʥʘʛʣʘʰʝʥʠʤ ʫʪʠʮʘʿʝʤ ʩʪʝʧʩʢʦ ï ʢʦʥʪʠʥʝʥʪʘʣʥʝ ʢʣʠʤʝ ʩʫʩʝʜʥʦʛ ɹʘʥʘʪʘ.  

ʇʦʜʘʮʠ ʦ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ ʩʫ ʜʘʪʠ ʥʘ ʦʩʥʦʚʫ ʤʝʨʝˁʘ ʈʝʧʫʙʣʠʯʢʦʛ 

ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʦʛ ɿʘʚʦʜʘ ʉʨʙʠʿʝ ʫ ɻʣʘʚʥʦʿ ʤʝʪʝʦʨʦʣʦʰʢʦ ʿʩʪʘʥʠʮʠ ɺʝʣʠʢʦ 

ɻʨʘʜʠʰʪʝ, ʫʜʘˀʝʥʦʿ 30 km ʦʜ ʇʦʞʘʨʝʚʮʘ.  

6.1.1. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ 

ʊʝʤʧʝʨʘʪʫʨʘ ʿʝ ʚʘʞʘʥ ʢʣʠʤʘʪʩʢʠ ʯʠʥʠʣʘʮ ʦʜ ʢʦʛʘ ʟʘʚʠʩʝ ʩʚʠ ʬʠʟʠʦʣʦʰʢʠ ʠ 

ʙʠʦʭʝʤʠʿʩʢʠ ʧʨʦʮʝʩʠ ʫ ʙʠˀʢʘʤʘ. ʉʚʘʢʦ ʿʙʠˀʥʦʿ ʚʨʩʪʠ, ʘ ʯʝʩʪʦ ʠ ʩʦʨʪʠ, ʧʦʪʨʝʙʥʝ 

ʩʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʘʢʪʠʚʥʝ ʪʝʤʧʝʨʘʪʫʨʝ, ʪʿ. ʪʝʤʧʝʨʘʪʫʨʝ ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʙʠˀʮʠ ʜʘ 
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ʟʘʧʦʯʥʝ, ʟʘʚʨʰʠ ʠ ʧʨʝʹʝ ʫ ʥʘʨʝʜʥʫ ʬʘʟʫ ʨʘʟʚʠ˂ʘ. ʊʦ ʩʫ ʩʚʝ ʦʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠʟʥʘʜ 

ʙʠʦʣʦʰʢʦʛ ʤʠʥʠʤʫʤʘ, ʪʿ. ʪʝʤʧʝʨʘʪʫʨʝ ʠʟʥʘʜ ʢʦʿʝ ʧʦʯʠˁʝ ʜʘ ʩʝ ʦʜʚʠʿʘ ʦʜʨʝʹʝʥʘ 

ʬʘʟʘ ʨʘʩʪʘ ʠ ʨʘʟʚʠ˂ʘ ʠ ʙʠʦʣʦʰʢʦʛ ʤʘʢʩʠʤʫʤʘ ʥʘ ʢʦʿʠʤʘ ʦʚʠ ʧʨʦʮʝʩʠ ʧʨʝʩʪʘʿʫ.  

ɹʠˀʢʝ ʿʝʯʤʘ ʠʤʘʿʫ ʨʝʣʘʪʠʚʥʦ ʤʘʣʝ ʟʘʭʪʝʚʝ ʟʘ ʪʦʧʣʦʪʦʤ ʠ ʪʦ ʫ ʧʦʯʝʪʥʠʤ 

ʬʘʟʘʤʘ ʨʘʟʚʠ˂ʘ ʤʘˁʝ, ʘ ʫ ʢʘʩʥʠʿʠʤ ʬʘʟʘʤʘ ʚʝ˂ʝ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʄʠʨʞʠʥʩʢʝ ʠ 

ʩʘʨ. (1966) (ʮʠʪ. ʇʘʫʥʦʚʠ˂, 2001), ʟʘ ʫʩʧʝʚʘˁʝ ʿʘʨʦʛ ʿʝʯʤʘ ʿʝ ʧʦʪʨʝʙʥʘ 

ʪʝʤʧʝʨʘʪʫʨʥʘ ʩʫʤʘ ʦʜ 1750Áʉ. ɱʝʚʪʠ˂ (1986) ʥʘʚʦʜʠ ʜʘ ʤʠʥʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 

ʢʣʠʿʘˁʝ ʦʟʠʤʠʭ ʠ ʧʨʦʣʝ˂ʥʠʭ ʿʝʯʤʦʚʘ ʠʟʥʦʩʠ 1 ʜʦ 2Áʉ. ʆʧʪʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ 

ʦʚʘʿ ʧʨʦʮʝʩ ʠʟʥʦʩʠ 15ï22Áʉ, ʘ ʤʘʢʩʠʤʘʣʘ 25ï30Áʉ. ɱʘʨʠ ʿʝʯʘʤ ʜʦʙʨʦ ʧʦʜʥʦʩʠ 

ʢʨʘʪʢʦʪʨʘʿʥʝ ʤʨʘʟʝʚʝ ʦʜ ï4 ʜʦ ï5Áʉ (ʢʘʜʢʘʜ ʠ ʜʦ ï8Áʉ) ʙʝʟ ʥʝʛʘʪʠʚʥʠʭ ʧʦʩʣʝʜʠʮʘ 

ʠʣʠ ʩʘ ʦʰʪʝ˂ʝˁʝʤ ʚʨʭʦʚʘ ʣʠʰ˂ʘ. ʋ ʧʝʨʠʦʜʫ ʦʜ ʥʠʮʘˁʘ ʜʦ ʢʣʘʩʘˁʘ ʥʘʿʧʦʚʦˀʥʠʿʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʿʝ ʦʜ 20 ʜʦ 22Áʉ, ʘ ʧʨʠ ʩʘʟʨʝʚʘˁʫ 23 ʜʦ 24Áʉ. ʄʠʨʞʠʥʩʢʠ ʠ 

ʩʘʨ., (1966) (ʮʠʪ. ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011) ʪʚʨʜʝ ʜʘ ʢʦʜ ʧʨʦʠʟʚʦʜˁʝ ʿʝʯʤʘ ʥʘ 

ʚʝʣʠʢʠʤ ʥʘʜʤʦʨʩʢʠʤ ʚʠʩʠʥʘʤʘ (3000-4000 m ʥ.ʚ.) ʠʣʠ ʥʘ ʩʝʚʝʨʫ ɽʚʨʦʧʝ, ʤʦʞʝ 

ʜʦ˂ʠ ʜʦ ʜʝʣʦʚʘˁʘ ʥʠʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʚʨʝʤʝ ʮʚʝʪʘˁʘ ʠ ʩʘʟʨʝʚʘˁʘ ʟʨʥʘ. ʅʘ 

ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʦʜ ï1 ʜʦ ï2Áʉ ʩʪʨʘʜʘʿʫ ʧʨʘʰʥʠʮʠ ʠ ʧʣʦʜʥʠʢ ʮʚʝʪʘ. ʅʘʣʠʚʘˁʝ ʠ 

ʩʘʟʨʝʚʘˁʝ ʟʨʥʘ ʩʝ ʟʘʫʩʪʘʚˀʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʠʩʧʦʜ 13 ʜʦ 14ϲʉ. 

ʇʠʚʩʢʠ ʿʝʯʘʤ ʟʘʭʪʝʚʘ ʫʤʝʨʝʥʫ ʢʣʠʤʫ ʙʝʟ ʚʝʣʠʢʠʭ ʢʦʣʝʙʘˁʘ, ʘ ʧʦʩʝʙʥʦ ʫ 

ʧʝʨʠʦʜʫ ʩʘʟʨʝʚʘˁʘ ʟʨʥʘ ʢʘʜʘ ʿʝ ʥʘʨʦʯʠʪʦ ʦʩʝʪˀʠʚ ʥʘ ʧʦʚʝ˂ʘˁʝ ʪʝʤʧʝʨʘʪʫʨʝ 

(ʉʪʘʨʯʝʚʠ˂,1992). ʊʦʧʣʦ ʠ ʩʫʚʦ ʚʨʝʤʝ ʫʪʠʯʫ ʥʘ ʙʨʟʠʥʫ ʠ ʚʨʝʤʝ ʪʨʘʿʘˁʘ ʥʘʣʠʚʘˁʘ 

ʟʨʥʘ, ʯʠʤʝ ʩʝ ʩʤʘˁʫʿʝ ʤʘʩʘ ʠ ʚʝʣʠʯʠʥʘ ʟʨʥʘ, ʘ ʩʘʤʠʤ ʪʠʤ ʢʚʘʣʠʪʝʪ (ʇʨʞʫˀ ʠ ʩʘʨ., 

2000). ʉʪʘʨʯʝʚʠ˂ ʠ ʩʘʨ. (1992) ʥʘʚʦʜʝ ʜʘ ʩʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʤʝʩʝʮʫ 

ʿʫʥʫ ʩʤʘˁʫʿʝ ʩʘʜʨʞʘʿ ʝʢʩʪʨʘʢʪʘ, ʘ ʧʦʚʝ˂ʘʚʘ ʧʨʦʮʝʥʘʪ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʇʨʞʫˀ ʠ 

ʩʘʨ. (1999) ʪʚʨʜʝ ʜʘ ʿʘʨʠ ʿʝʯʘʤ ʫ ʥʘʰʠʤ ʫʩʣʦʚʠʤʘ ʫ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʛʦʜʠʥʘ ʨʘʩʪʝ ʠ 

ʨʘʟʚʠʿʘ ʩʝ ʫ ʫʩʣʦʚʠʤʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʝʬʠʮʠʪʘ ʚʣʘʛʝ, ʧʦʩʝʙʥʦ ʪʦʢʦʤ 

ʧʝʨʠʦʜʘ ʥʘʣʠʚʘˁʘ ʟʨʥʘ. ʀʩʪʠ ʘʫʪʦʨʠ, ʥʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʜʝʩʝʪʦʛʦʜʠʰˁʠʭ 

ʨʝʟʫʣʪʘʪʘ, ʫʪʚʨʹʫʿʫ ʜʘ ʧʨʠʥʦʩ ʿʘʨʦʛ ʿʝʯʤʘ ʚʠʰʝ ʦʜ 50% ʟʘʚʠʩʠ ʦʜ ʝʢʦʣʦʰʢʠʭ 

ʫʩʣʦʚʘ ʛʦʜʠʥʝ, ʘ ʦʢʦ 25% ʦʜ ʠʥʪʝʨʘʢʮʠʿʝ ʛʦʜʠʥʘ x ʩʦʨʪʘ. 

ʋ ʪʘʙʝʣʠ 2. ʩʫ ʧʨʠʢʘʟʘʥʝ ʩʨʝʜˁʝ ʤʝʩʝʯʥʝ, ʛʦʜʠʰˁʝ ʠ ʝʢʩʪʨʝʤʥʝ ʚʨʝʜʥʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʧʝʨʠʦʜʫ 1961ï1990. ʛʦʜʠʥʝ ʠʟʤʝʨʝʥʝ ʫ ʤʝʪʝʦʨʦʣʦʰʢʦ ʿ

ʩʪʘʥʠʮʠ ɺʝʣʠʢʦ ɻʨʘʜʠʰʪʝ. ʉʨʝʜˁʘ ʛʦʜʠʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ ʦʜ 
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1961ï1990. ʛʦʜʠʥʝ ʠʟʥʦʩʠ 10,9ÁC. ʅʘʿʭʣʘʜʥʠʿʠ ʤʝʩʝʮ ʿʝ ʿʘʥʫʘʨ (ï0,8ÁC), ʘ 

ʥʘʿʪʦʧʣʠʿʠ ʿʝ ʤʝʩʝʮ ʿʫʣ (20,8ÁC). 

ʊʘʙʝʣʘ 2. ʉʨʝʜˁʝ ʤʝʩʝʯʥʝ, ʛʦʜʠʰˁʝ ʠ ʝʢʩʪʨʝʤʥʝ ʚʨʝʜʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʧʘʜʘʚʠʥʘ, ʨʝʣʘʪʠʚʥʝ ʚʣʘʛʝ, ʪʨʘʿʘˁʘ ʩʠʿʘˁʘ ʩʫʥʮʘ ʠ ʧʦʿʘʚʘ ʠʟʤʝʨʝʥʠʭ ʥʘ ɻʣʘʚʥʦʿ 

ʤʝʪʝʦʨʦʣʦʰʢʦʿ ʩʪʘʥʠʮʠ ɺʝʣʠʢʦ ɻʨʘʜʠʰʪʝ ʫ ʧʝʨʠʦʜʫ ʦʜ 1961. ʜʦ 1990. ʛʦʜʠʥʝ.  

ʀʟʚʦʨ: ʈʝʧʫʙʣʠʯʢʠ ʍʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠ ɿʘʚʦʜ, ɹʝʦʛʨʘʜ 

ʄʝʩʝʮʠ jʘʥ. ʬʝʙ. ʤʘʨ. ʘʧʨ. ʤʘʿ. ʿʫʥ. ʿʫʣ. ʘʚʛ. ʩʝʧ. ʦʢʪ. ʥʦʚ. ʜʝʮ. 
ʩʨʝʜˁʘ 

ʛʦʜ. 

Tɽʄʇɽʈɸʊʋʈɸ ÁC 

ʉʨʝʜˁʘ 

ʤʘʢʩʠʤʘʣʥʘ 
2,4 5,3 11,2 17,4 22,4 25,4 27,5 27,4 23,7 17,6 10,2 4,2 16,2 

ʉʨʝʜˁʘ 

ʤʠʥʠʤʘʣʥʘ 
-3,8 -1,8 1,7 6,2 10,9 13,6 14,5 14,4 11,4 6,9 2,5 -1,6 6,2 

ʅʦʨʤʘʣʥʘ 

ʚʨʝʜʥʦʩʪ 
-0,8 1,5 6,0 11,6 16,4 19,3 20,8 20,4 16,8 11,6 6,0 1,2 10,9 

ɸʧʩʦʣʫʪʥʠ 

ʤʘʢʩʠʤʫʤ 
15,5 21,5 28,0 30,4 34,4 35,8 39,3 37,9 35,5 31,7 27,1 17,7 39,3 

ɸʧʩʦʣʫʪʥʠ 

ʤʠʥʠʤʫʤ 
-26,4 -22,6 -16,0 -4,0 -1,0 2,4 7,7 6,1 -2,1 -5,1 -14,2 -19,1 -26,4 

ʉʨ. ʙʨʦʿ 

ʤʨʘʟʥʠʭ 

 ʜʘʥʘ 

23,4 17,5 9,8 1,6 0,0 0,0 0,0 0,0 0,1 1,8 8,2 18,4 80,8 

ʉʨ. ʙʨʦʿ 

ʪʨʦʧʩʢʠʭ  

ʜʘʥʘ 

0,0 0,0 0,0 0,0 0,8 4,7 8,7 9,2 2,5 0,1 0,0 0,0 26,0 

ʈɽʃɸʊʀɺʅɸ ɺʃɸɻɸ (%) 

ʇʨʦʩʝʢ 81,5 78,4 70,7 68,3 70,5 71,9 70,6 70,2 72,5 73,7 79,7 83,7 74,3 

ʊʈɸɱɸɳɽ ʉʀɱɸɳɸ ʉʋʅʎɸ 

ʇʨʦʩʝʢ 64,2 86,0 150,8 172,8 217,0 232,0 281,0 261,6 210,9 165,3 84,1 62,1 1987,8 

ɹʨʦʿ ʚʝʜʨʠʭ 

ʜʘʥʘ 
2,4 3,0 4,4 3,4 3,5 3,9 8,7 11,1 8,6 7,2 3,2 1,9 61,3 

ɹʨʦʿ 

ʦʙʣʘʯʥʠʭ 

ʜʘʥʘ 

15,5 13,7 11,7 10,6 8,2 6,8 4,5 4,3 5,1 7,2 13,1 17,0 117,7 

ʇɸɼɸɺʀʅɽ (mm) 

ʉʨ. ʤʝʩʝʯʥʘ 

ʩʫʤʘ 
48,8 43,2 44,0 55,9 73,6 87,6 67,7 56,7 50,3 41,2 47,3 58,5 674,8 

ʄʘx. ʜʥʝʚʥʘ 

ʩʫʤʘ 
34,7 32,4 32,1 53,3 59,0 112,8 99,8 71,6 46,1 59,4 22,5 37,8 112,8 

ʉʨ. ʙʨʦʿ 

ʜʘʥʘ Ó 0.1 

mm 

14,0 12,9 12,6 13,0 13,3 13,7 10,5 9,2 8,3 8,6 12,9 15,3 144,3 

ʉʨ. ʙʨʦʿ 

ʜʘʥʘ Ó 10.0 

mm 

1,3 1,1 1,1 1,6 2,4 2,8 2,4 2,0 1,8 1,4 1,2 1,5 20,6 

ʇʆɱɸɺɽ (ʙʨʦʿ ʜʘʥʘ ʩʘ ʩʥʝʛʦʤ, ʩʥʝʞʥʠʤ ʧʦʢʨʠʚʘʯʝʤ, ʤʘʛʣʦʤ ʠ ʛʨʘʜʦʤ) 

ʉʥʝʛ 10,3 8,1 4,2 0,3 0,0 0,0 0,0 0,0 0,0 0,1 2,2 8,6 33,8 

ʉʥʝʞʥʠ 

ʧʦʢʨʠʚʘʯ 
15,3 9,7 3,6 0,0 0,0 0,0 0,0 0,0 0,0 0,0 2,0 10,6 41,2 

ʄʘʛʣʘ 3,8 2,6 1,4 0,9 1,1 0,9 0,9 1,3 2,8 3,3 3,2 4,8 27,0 

ɻʨʘʜ 0,0 0,0 0,0 0,1 0,1 0,1 0,1 0,2 0,1 0,0 0,0 0,0 0,7 

 

ʉʨʝʜˁʘ ʛʦʜʠʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʧʝʨʠʦʜʫ ʧʨʘ˂ʝˁʘ ʦʛʣʝʜʘ ʦʜ 2012. 

ʜʦ 2014. ʛʦʜʠʥʝ ʿʝ ʠʟʥʦʩʠʣʘ 12,6ϲC ʠ ʙʠʣʘ ʿʝ ʟʘ 1,7ϲC ʚʠʘh ʫ ʦʜʥʦʩʫ ʥʘ 

ʪʨʠʜʝʩʝʪʦʛʦʜʠʰˁʠ ʧʨʦʩʝʢ. ʅʘʿʭʣʘʜʥʠʿʠ ʤʝʩʝʮʠ ʩʫ ʙʠʣʠ ʿʘʥʫʘʨ ʠ ʬʝʙʨʫʘʨ (2,0ϲC), 
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ʘ ʥʘʿʪʦʧʣʠʿʠ ʿʫʣ (23,5ϲC) ʠ ʘʚʛʫʩʪ (22,6ϲC) (ʪʘʙʝʣʘ 3). ʇʨʦʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʪʦʢʫ 

ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ (ʤʘʨʪïʿ ʫʣ) ʧʦʢʘʟʫʿʝ ʚʠʫh ʚʨʝʜʥʦʩʪ ʦʜ ʧʨʦʩʝʯʥʝ 

ʪʨʠʜʝʩʝʪʦʛʦʜʠʰˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʟʘ 1,6Áʉ. ʊʘʢʦʹʝ, ʩʚʝ ʧʨʦʩʝʯʥʝ ʤʝʩʝʯʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʫ ʧʝʨʠʦʜʫ ʦʜ 2012. ʜʦ 2014. ʛʦʜʠʥʝ ʩʫ ʙʠʣʝ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʚʠʰʝʛʦʜʠʰˁʝ ʧʨʦʩʝʯʥʝ ʤʝʩʝʯʥʝ ʪʝʤʧʝʨʘʪʫʨʝ. ʆʚʦ ʩʝ ʧʨʝ ʩʚʝʛʘ, ʦʜʥʦʩʠ ʥʘ ʿʫʣ 

ʤʝʩʝʮ ʢʘʜʘ ʩʫ ʟʘʙʝʣʝʞʝʥʘ ʥʘʿʚʠʰʘ ʦʜʩʪʫʧʘˁʘ ʦʜ ʩʢʦʨʦ 3Áʉ. 

 

ɻʨʘʬʠʢʦʥ 1. ʉʨʝʜˁʝ ʤʝʩʝʯʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ (Áʉ) ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ 

ʫ ʚʨʝʤʝ ʠʟʚʦʹʝˁʘ ʦʛʣʝʜʘ 

ʄʝʩʝʮ ʤʘʨʪ ʫ 2012. ʛʦʜʠʥʠ ʿʝ ʙʠʦ ʪʦʧʣʠʿʠ ʟʘ 1,4Áʉ, ʫ 2014. ʛʦʜʠʥʠ ʟʘ 3,5Áʉ, 

ʜʦʢ ʿʝ ʫ 2013. ʛʦʜʠʥʠ ʙʠʦ ʥʘ ʥʠʚʦʫ ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ. ʋ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ 

ʠʩʧʠʪʠʚʘˁʘ ʤʘʨʪ ʤʝʩʝʮ ʢʘʨʘʢʪʝʨʠʰʫ ʚʝʣʠʢʘ ʪʝʤʧʝʨʘʪʫʨʥʘ ʢʦʣʝʙʘˁʘ ʩʘ ʧʦʿʘʚʦʤ 

ʤʨʘʟʝʚʘ. ɸʧʨʠʣ ʤʝʩʝʮ ʿʝ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ ʠʤʘʦ ʚʠʰʝ ʪʝʤʧʝʨʘʪʫʨʝ ʫ 

ʧʨʦʩʝʢʫ ʟʘ 2,3Áʉ ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʩʝʢ. ʇʦʩʝʙʥʦ ʩʝ ʠʩʪʠʯʝ ʪʨʝ˂ʘ 

ʜʝʢʘʜʘ ʘʧʨʠʣʘ ʤʝʩʝʮʘ ʫ 2013. ʛʦʜʠʥʠ ʫ ʢʦʿʦʿ ʿʝ ʧʨʦʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʥʦʩʠʣʘ 

18,3Áʉ (ʟʘ 5Áʉ ʚʠʰʝ ʦʜ ʧʨʦʩʝʯʥʝ ʤʝʩʝʯʥʝ). ɸʧʩʦʣʫʪʥʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʠʟʤʝʨʝʥʘ ʫ ʦʚʦʿ ʜʝʢʘʜʠ ʿʝ 32Áʉ. 

ʄʘʿ ʤʝʩʝʮ 2013. ʛʦʜʠʥʝ ʧʦʢʘʟʫʿʝ ʧʨʦʩʝʯʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʦʜ 18,5Áʉ, ʟʘ 2,1Áʉ 

ʚʠʰʫ ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʩʝʢ. ʋ ʧʨʚʦʿ ʜʝʢʘʜʠ ʤʘʿʘ 2013. ʛʦʜʠʥʝ 

ʧʨʦʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ ʠʟʥʦʩʠʣʘ 21,3Áʉ, ʘ ʘʧʩʦʣʫʪʥʘ ʤʘʢʩʠʤʘʣʥʘ 31,3Áʉ. 

ʇʨʦʩʝʯʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʤʘʿʘ ʤʝʩʝʮʘ ʫ 2012. ʠ 2014. ʛʦʜʠʥʠ ʩʫ ʙʠʣʝ ʥʘ ʥʠʚʦʫ 

ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ (16,4Áʉ). ʋ ʪʦʢʫ ʿʫʥʘ ʤʝʩʝʮʘ ʧʨʦʩʝʯʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʫ 2012. 

ʛʦʜʠʥʠ ʩʫ ʙʠʣʝ ʚʠʰʝ ʟʘ 3,4Áʉ, ʫ 2013. ʟʘ 2Áʉ, ʘ ʫ 2014. ʟʘ 0,8Áʉ.  
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ʊʘʙʝʣʘ 3. ʉʨʝʜˁʝ ʤʝʩʝʯʥʝ ʠ ʜʝʢʘʜʥʝ ʪʝʤʧʝʨʘʪʫʨʝ (ÁC) ʟʘ ʧʝʨʠʦʜ ʦʜ 2012. ʜʦ 2014. 

ʛʦʜʠʥʝ ʠʟʤʝʨʝʥʝ ʥʘ ɻʣʘʚʥʦʿ ʤʝʪʝʦʨʦʣʦʰʢʦʿ ʩʪʘʥʠʮʠ ɺʝʣʠʢʦ ɻʨʘʜʠʰʪʝ 

ʀʟʚʦʨ: ʈʝʧʫʙʣʠʯʢʠ ʍʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠ ɿʘʚʦʜ, ɹʝʦʛʨʘʜ. 
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ɻʦʜʠʥʘ 

ʇʨʦʩʝʢ 

ʩʨʝʜ. 

ʤʝʩʝʯ. 

ʪʝʤʧ. 

2012 2013 2014 

ɸʧʩʦʣʫʪʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ 
ʉʨʝʜ. 

ʜʝʢʘʜ. 

ʪʝʤʧ. 

ɸʧʩʦʣʫʪʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ 
ʉʨʝʜ. 

ʜʝʢʘʜ. 
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ɸʧʩʦʣʫʪʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ 
ʉʨʝʜ. 

ʜʝʢʘʜ. 
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0,3 

1,2 

4 

5,8 

7,8 

13,5 

18,3 

13,2 

22,7 

19,6 

23,8 

18,2 

1,3 

0,3 

9,0 

8,2 

1 2,3 

10,5 

16,6 

13,6 

9,3 

12,1 

17,1 

13,3 

ʄʘ ʿ

 

 

ʉʨʝʜˁʘ ʤʝʩʝʯʥʘ 

I 

II  

III  

31,5 

30,5 

26,3 

23,2 

5 

5 

7,4 

10,4 

18,4 

14,4 

16,7 

16,5 

31,3 

30 

26 

24,5 

8 

6,1 

7 

12,2 

21,3 

18,4 

16 

18,5 

23,7 

27,5 

28,6 

21,7 

2,0 

5,5 

10,6 

10,6 

14,5 

14,1 

20,2 

16,3 

18,1 

15,6 

17,6 

17,1 

ɱʫʥ 

 

 

ʉʨʝʜˁʘ ʤʝʩʝʯʥʘ 

I 

II  

III  

 

33,1 

35,6 

35 

29,9 

7,1 

9,4 

8,6 

14,3 

20,7 

23,2 

24,2 

22,7 

29 

35,3 

35,8 

26,4 

9 

12 

7,4 

13,9 

17,3 

22,6 

20,9 

20,3 

32,8 

33,5 

30,5 

26,3 

7,9 

12,2 

8 

13,6 

19,2 

20,4 

20,7 

20,1 

19,1 

22,1 

21,9 

21,0 

ɱʫʣ 

 

 

ʉʨʝʜˁʘ ʤʝʩʝʯʥʘ 

I 

II  

III  

 

38 

36,8 

35,8 

33,3 

14,6 

10 

15,9 

17,1 

26,8 

25,1 

24,1 

25,3 

31,5 

34 

39,7 

30,9 

8,0 

10 

10 

13,6 

21,3 

22,3 

24,7 

22,8 

32,4 

32 

34 

28,6 

11,3 

12,5 

15 

16,6 

21,7 

21,8 

23,2 

22,2 

23,3 

23,1 

24,0 

23,5 

ɸʚʛʫʩʪ 

 

 

ʉʨʝʜˁʘ ʤʝʩʝʯʥʘ 

I 

II  

III  

 

35,6 

32,2 

37,3 

31,3 

13,2 

7,6 

5,3 

13,3 

24,6 

19,7 

22,2 

22,2 

37,8 

35,6 

32,6 

31,9 

12 

13,5 

8,5 

16,1 

27,3 

23,4 

20,7 

23,7 

30,9 

33,6 

27,7 

28,4 

14,2 

9 

10 

15,3 

22,7 

23 

19,9 

21,9 

24,9 

22,0 

20,9 

22,6 

ʉʝʧʪʝʤʙʘʨ 

 

 

ʉʨʝʜˁʘ ʤʝʩʝʯʥʘ 

I 

II  

III  

 

31,1 

27,6 

33,7 

27 

4,2 

9,5 

2,6 

13,1 

21,3 

18,1 

18,6 

19,3 

28,8 

27,6 

27,2 

22,8 

2,7 

5 

5,1 

9,6 

16,7 

15,4 

14,4 

15,5 

28,4 

28,1 

25,3 

22,9 

13,7 

14 

4 

13,2 

20,7 

19,6 

14,3 

18,2 

19,6 

17,7 

15,8 

17,7 

ʆʢʪʦʙʘʨ 

 

 

ʉʨʝʜˁʘ ʤʝʩʝʯʥʘ 

I 

II  

III  

30,2 

25,5 

22,6 

19,4 

-0,4 

2,2 

-3,6 

6,9 

14,7 

13,9 

9,3 

12,5 

20,7 

24,5 

26,3 

19,9 

-2,6 

1,5 

5 

8 

10,6 

13,8 

15,6 

13,4 

23,8 

21,7 

27,7 

17,9 

5,4 

6,8 

-0,8 

9,5 

15,9 

17,5 

8 

13,8 

13,7 

15,1 

11,0 

13,2 

ʅʦʚʝʤʙʘʨ 

 

 

ʉʨʝʜˁʘ ʤʝʩʝʯʥʘ 

I 

II  

III  

 

22 

17,5 

18,2 

14 

0 

2,8 

-0,4 

5,6 

10,7 

9 

8 

9,2 

21,6 

18 

15,1 

13,2 

2,7 

-1,4 

-4,4 

6,1 

13,5 

99,9 

4,7 

9,4 

22,9 

15 

8,1 

11,7 

-0,1 

4,6 

-2 

6,2 

12,5 

10,3 

4 

8,93 

12,2 

39,7 

5,6 

9,2 

ɼʝʮʝʤʙʘʨ 

 

 

ʉʨʝʜˁʘ ʤʝʩʝʯʥʘ 

I 

II  

III  

 

8,6 

4,6 

9,7 

3,5 

-16,1 

-15,7 

-5,8 

-2,5 

0,6 

-0,7 

2 

0,7 

9,1 

8 

13,6 

6 

-7,3 

-8,4 

-5,8 

-1,8 

1,5 

-0,6 

4,6 

1,9 

8,5 

12,8 

13,2 

6,9 

-0,1 

-2,6 

-17,2 

-0,3 

5,2 

5,2 

5,2 

5,2 

2,4 

1,3 

3,9 

2,6 

ʇʨʦʩʝʢ I-XII  18,4 6,2 12,1 18,3 7,0 12,5 17,9 7,5 13,3 12,6 

ʇʨʦʩʝʢ I-VII  17,9 5,4 11,7 17,9 6,6 12,3 18,2 6,6 13,0 12,3 
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ɱʫʣ ʤʝʩʝʮ 2012. ʛʦʜʠʥʝ ʿʝ ʙʠʦ ʥʘʿʪʦʧʣʠʿʠ ʩʘ ʧʨʦʩʝʯʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʦʜ 

25,3Áʉ, ʰʪʦ ʿʝ ʟʘ 4,5Áʉ ʚʠʰʝ ʦʜ ʪʨʠʜʝʩʝʪʦʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ. ʇʨʦʩʝʯʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʿʫʣʘ ʤʝʩʝʮʘ ʫ 2013. ʠ 2014. ʛʦʜʠʥʠ ʩʫ ʙʠʣʝ ʚʠʰʝ ʟʘ ʦʢʦ 2,5Áʉ. 

ʅʘʿʤʘˁʘ ʪʝʤʧʝʨʘʪʫʨʥʘ ʢʦʣʝʙʘˁʘ ʪʦʢʦʤ ʿʫʥʘ ʠ ʿʫʣʘ ʤʝʩʝʮʘ ʩʫ ʢʦʥʩʪʘʪʦʚʘʥʘ ʫ 

2014., ʘ ʥʘʿʚʝ˂ʘ ʪʦʢʦʤ 2012. ʛʦʜʠʥʝ.  

6.1.2. ʇʘʜʘʚʠʥʝ 

ʇʨʦʩʝʯʥʘ ʛʦʜʠʰˁʘ ʩʫʤʘ ʧʘʜʘʚʠʥʘ, ʥʘ ʦʩʥʦʚʫ ʪʨʠʜʝʩʝʪʦʛʦʜʠʰˁʝʛ ʤʝʨʝˁʘ 

(1960ï1990) ʤʝʨʝʥʠʭ ʫ ʤʝʪʝʨʦʣʦʰʢʦʿ ʩʪʘʥʠʮʠ ɺʝʣʠʢʦ ɻʨʘʜʠʰʪʝ, ʠʟʥʦʩʠ 

674,8 mm. ʅʘʿʚʝ˂ʘ ʫʢʫʧʥʘ ʛʦʜʠʰˁʘ ʩʫʤʘ ʧʘʜʘʚʠʥʘ ʫ ʧʝʨʠʦʜʫ ʠʟʚʦʹʝˁʘ ʧʦˀʩʢʠʭ 

ʦʛʣʝʜʘ ʿʝ ʢʦʥʩʪʘʪʦʚʘʥʘ ʫ 2014. ʛʦʜʠʥʠ (908,6 mm), ʘ ʥʘʿʤʘˁʘ ʫ 2013. ʛʦʜʠʥʠ 

(649,5 mm) (ʪʘʙʝʣʘ 4). 

 

ɻʨʘʬʠʢʦʥ 2. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʚʠʩʠʥʝ ʧʘʜʘʚʠʥʘ (mm) ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ ʫ 

ʚʨʝʤʝ ʠʟʚʦʹʝˁʘ ʦʛʣʝʜʘ 

ʅʘ ʦʩʥʦʚʫ ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ, ʧʨʦʩʝʯʥʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝʥʦʛ ʪʘʣʦʛʘ ʟʘ 

ʧʝʨʠʦʜ ʦʜ ʿʘʥʫʘʨʘ ʜʦ ʿʫʣʘ ʠʟʥʦʩʠ 420,8 mm. ʅʘʿʚʝ˂ʘ ʩʫʤʘ ʧʘʜʘʚʠʥʘ ʫ ʪʦʢʫ ʧʝʨʠʦʜʘ 

ʿʘʥʫʘʨïʿ ʫʣ ʿʝ ʟʘʙʝʣʝʞʝʥʘ 2012. ʛʦʜʠʥʝ (593,18 mm), ʟʘʪʠʤ 2014. (536,78 mm), ʘ 

ʥʘʿʤʘˁʘ 2013. ʛʦʜʠʥʝ (432,58 mm). 

ʂʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʫ ʤʘʨʪʫ ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʙʠʣʘ ʪʨʠ ʧʫʪʘ ʚʝ˂ʘ ʦʜ 

ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ, ʫ 2014. ʛʦʜʠʥʠ ʥʝʰʪʦ ʠʩʧʦʜ ʧʨʦʩʝʯʥʝ, ʘ ʫ 2012. 

ʜʚʦʩʪʨʫʢʦ ʤʘˁʘ. ɸʧʨʠʣ ʤʝʩʝʮ 2013. ʿʝ ʠʤʘʦ ʜʚʦʩʪʨʫʢʦ ʚʝ˂ʫ ʢʦʣʠʯʠʥʫ ʧʘʜʘʚʠʥʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʨʦʩʝʯʥʫ ʚʠʰʝʛʦʜʠʰˁʫ, ʜʦʢ ʿʝ ʫ 2012. ʠ 2014. ʙʠʣʘ ʥʘ ʥʠʚʦʫ 
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ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ. ʄʘʿ ʤʝʩʝʮ ʿʝ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ ʠʤʘʦ ʚʝ˂ʫ 

ʢʦʣʠʯʠʥʫ ʧʘʜʘʚʠʥʘ ʦʜ ʧʨʦʩʝʯʥʝ, ʧʨʠ ʯʝʤʫ ʩʫ ʫ 2012. ʠ 2014. ʧʘʜʘʚʠʥʝ ʙʠʣʝ 

ʜʚʦʩʪʨʫʢʦ ʚʝ˂ʝ. ɱʫʥ ʤʝʩʝʮ ʢʘʨʘʢʪʝʨʠʰʫ ʟʥʘʪʥʦ ʤʘˁʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʫ ʦʜʥʦʩʫ 

ʥʘ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʩʝʢ, ʘ ʥʘʨʦʯʠʪʦ 2012. ʠ 2013. ʛʦʜʠʥʘ. ʊʦʢʦʤ ʿʫʣʘ 2014. 

ʛʦʜʠʥʝ ʿʝ ʧʘʣʦ ʟʘ 98 mm ʚʠʰʝ ʧʘʜʘʚʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʩʝʢ, ʜʦʢ ʩʫ 

ʩʝ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʫ ʿʫʣʫ 2012. ʜʦʛʦʜʠʣʝ ʥʘʢʦʥ ʞʝʪʚʝ. ʊʦʢʦʤ ʿʫʣʘ 2013. 

je ʟʘʙʝʣʝʞʝʥʘ ʩʢʦʨʦ ʜʚʦʩʪʨʫʢʦ ʤʘˁʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʦʜ ʧʨʦʩʝʯʥʝ 

ʚʠʰʝʛʦʜʠʰˁʝ. 

ʆʜʥʦʩ ʠ ʧʦʪʨʝʙʘ ʿʝʯʤʘ ʧʨʝʤʘ ʚʦʜʠ ʫ ʪʦʢʫ ʚʝʛʝʪʘʮʠʿʝ ʿʝ ʫ ʪʝʩʥʦʿ ʚʝʟʠ ʩʘ 

ʚʣʘʞʥʦʰ˂ʫ ʚʘʟʜʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʦʤ ʚʘʟʜʫʭʘ, ʯʝʩʪʦ ʩʘ ʠʥʪʝʥʟʠʪʝʪʦʤ ʦʩʚʝʪˀʝˁʘ, 

ʫʟʨʘʩʪʦʤ ʠ ʩʪʘˁʝʤ ʩʘʤʠʭ ʙʠˀʘʢʘ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʆʜ ʩʚʠʭ ʧʨʘʚʠʭ ʞʠʪʘ 

ʿʝʯʘʤ ʧʦʩʝʜʫʿʝ ʥʘʿʚʝ˂ʫ ʦʪʧʦʨʥʦʩʪ ʧʨʝʤʘ ʩʫʰʠ, ʿʝʨ ʝʢʦʥʦʤʠʯʥʦ ʪʨʦh ʠ ʚʦʜʫ ʠ ʠʤʘ 

ʤʘʣʠ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʘʥʩʧʠʨʘʮʠʿʝ (ʿʘʨʠ 300ï350 ʠ ʦʟʠʤʠ 450) (ɱʝʚʪʠ˂, 1986; 

ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʊʨʘʥʩʧʠʨʘʮʠʦʥʠ ʢʦʝʬʠʮʠʿʝʥʪ ʠ ʦʪʧʦʨʥʦʩʪ ʧʨʝʤʘ ʩʫʰʠ 

ʟʘʚʠʩʠ ʦʜ ʩʦʨʪʥʠʭ ʦʩʦʙʠʥʘ (ʇʘʫʥʦʚʠ˂ ʠ ʩʘʨ., 2010). ʇʨʝʤʘ Harlan and Martini 

(1936) (ʮʠʪ. Gomez-Macpherson, 2001), ʿʝʯʘʤ ʟʘʧʨʘʚʦ ʠ ʥʠʿʝ ʪʘʢʦ ʦʪʧʦʨʘʥ ʥʘ ʩʫʰʫ 

ʢʘʦ ʰʪʦ ʪʚʨʜʝ ʥʝʢʠ ʘʫʪʦʨʠ, ʚʝ˂ ʜʘ ʩʚʦʿʦʤ ʨʘʥʦʟʨʝʣʦʰ˂ʫ ʠʟʙʝʛʘʚʘ ʥʝʧʦʚʦˀʥʝ 

ʫʩʣʦʚʝ ʩʨʝʜʠʥʝ. 

ɱʝʯʘʤ ʟʘ ʢʣʠʿʘˁʝ ʪʨʘʞʠ ʥʘʿʤʘˁʝ ʚʣʘʛʝ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʘ ʧʨʘʚʘ ʞʠʪʘ,  

48-50% ʦʜ ʪʝʞʠʥʝ ʟʨʥʘ. ʂʣʠʿʘˁʝ ʩʝ ʧʨʝʢʠʜʘ ʘʢʦ ʟʝʤˀʠʰʪʝ ʩʘʜʨʞʠ ʤʘˁʝ ʦʜ 30% 

ʚʣʘʛʝ ʦʜ ʧʫʥʦʛ ʚʦʜʥʦʛ ʢʘʧʘʮʠʪʝʪʘ (ʄʠʨʞʠʥʩʢʠ ʠ ʩʘʨ., 1966; ɱʝʚʪʠ˂, 1986). ʈʘʩʪ 

ʙʠˀʘʢʘ ʩʝ ʧʨʝʢʠʜʘ ʫʢʦʣʠʢʦ ʿʝ ʨʝʟʝʨʚʘ ʚʣʘʛʝ ʫ ʟʝʤˀʠʰʪʫ ʤʘˁʘ ʦʜ ʜʚʦʩʪʨʫʢʝ 

ʭʠʛʨʦʩʢʦʧʩʢʝ ʚʣʘʛʝ (ɱʝʚʪʠ˂, 1986). ʅʘʿʚʝ˂ʝ ʧʦʪʨʝʙʝ ʟʘ ʚʣʘʛʦʤ ʿʝʯʘʤ ʠʤʘ ʫ ʬʘʟʠ 

ʙʦʢʦʨʝˁʘ, ʘ ʥʘʨʦʯʠʪʦ ʠʟʤʝʹʫ ʧʦʯʝʪʢʘ ʚʣʘʪʘˁʘ ʠ ʢʣʘʩʘˁʘ. ʅʘʿʦʩʝʪˀʠʚʠʿʠ ʿʝ ʥʘ 

ʥʝʜʦʩʪʘʪʘʢ ʚʣʘʛʝ ʧʨʠ ʢʨʘʿʫ ʩʚʝʪʣʦʩʥʦʛ ʩʪʘʜʠʿʫʤʘ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʩʪʝʨʠʣʥʦʩʪʠ ʠ 

ʩʤʘˁʝʥʦʛ ʧʨʠʥʦʩʘ (ɱʝʬʪʠ˂,1986), ʪʿ. ʢʘʜʘ ʟʘʧʦʯʠˁʝ ʠ ʧʨʦʪʠʯʝ ʛʝʥʝʨʘʪʠʚʥʘ ʬʘʟʘ 

ʢʦʿʘ ʩʝ ʦʜʣʠʢʫʿʝ ʜʠʬʝʨʝʥʮʠʨʘˁʝʤ ʢʦʥʫʩʘ ʨʘʩʪʘ ʥʘ ʩʝʛʤʝʥʪʝ, ʦʜʥʦʩʥʦ ʯʣʘʥʢʝ ʢʣʘʩʘ 

(ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʅʝʜʦʩʪʘʪʘʢ ʚʦʜʝ ʫ ʝʪʘʧʠ ʟʘʯʠˁʘˁʘ ʢʣʘʩʘʢʘ ʫ ʢʣʘʩʫ ʠ 

ʥʘʢʦʥ ʪʦʛʘ ʧʨʘʰʥʠʢʘ ʠ ʪʫʯʘʢʘ ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʝ, ʿʝʨ ʜʦʣʘʟʠ ʜʦ ʧʦʿʘʚʝ ʩʪʝʨʠʣʥʦʩʪʠ 

ʧʦʣʝʥʘ ʠ ʢʦʥʘʯʥʦ ʜʦ ʟʥʘʯʘʿʥʦʛ ʩʤʘˁʝˁʘ ʧʨʠʥʦʩʘ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ɱʘʨʠ 

ʿʝʯʘʤ ʿʝ ʥʘʿʦʩʝʪˀʠʚʠʿʠ ʥʘ ʥʝʜʦʩʪʘʪʘʢ ʚʣʘʛʝ ʫ ʟʝʤˀʠʰʪʫ ʫ ʬʘʟʠ ʰʝʩʪ ʣʠʩʪʦʚʘ 

(ɱʝʚʪʠ˂, 1986; ʇʘʫʥʦʚʠ˂, 2001; ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). 
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ʊʘʙʝʣʘ 4. ʉʨʝʜˁʝ ʤʝʩʝʯʥʝ ʠ ʜʝʢʘʜʥʝ ʚʠʩʠʥʝ ʧʘʜʘʚʠʥʘ (mm) ʟʘ ʧʝʨʠʦʜ ʦʜ 2012. ʜʦ 

2014. ʛʦʜʠʥʝ ʠʟʤʝʨʝʥʝ ʥʘ ɻʣʘʚʥʦʿ ʤʝʪʝʦʨʦʣʦʰʢʦʿ ʩʪʘʥʠʮʠ ɺʝʣʠʢʦ ɻʨʘʜʠʰʪʝ 

ʀʟʚʦʨ: ʈʝʧʫʙʣʠʯʢʠ ʍʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠ ɿʘʚʦʜ, ɹʝʦʛʨʘʜ 

ʄ
ʝ
ʩ
ʝ
ʮ

 

ɼ
ʝ
ʢ
ʘ
ʜ

ʘ
 

ɻʦʜʠʥʘ 

2012 2013 2014 
ʇʨʦʩʝʯʥʘ 

ʚʠʩʠʥʘ 

ʧʘʜʘʚʠʥʘ 

(mm) 

ʇʘʜʘʚʠʥʝ   

(mm) 

ɺʠʩʠʥʘ 

ʩʥʝʞ. 

ʧʦʢʨ. 

(cm) 

ʇʘʜʘʚʠʥʝ 

 (mm) 

ɺʠʩʠʥʘ 

ʩʥʝʞ. 

ʧʦʢʨ. 

(cm) 

ʇʘʜʘʚʠʥʝ 

(mm) 

ɺʠʩʠʥʘ    

ʩʥʝʞ.  

ʧʦʢʨ.         

(cm) 

ɱʘʥʫʘʨ 

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

16 

13,4 

42,3 

71,7 

 

14;9 

4;7;4;1 

 

15,8 

37,1 

12,8 

65,7 

4;2;2;3 

19;15 

1;1;3;3;1 

 

0,8 

7,2 

35 

43 

 

 

19;15;11;9;5;4 

 

10,9 

19,2 

30,0 

60,1 

ʌʝʙʨʫʘʨ 

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

18,3 

34,5 

8,9 

61,7 

 

 

19;15;11 

 

22 

2,8 

14,5 

39,3 

1 

2 

 

7,1 

0,8 

5 

12,9 

3; 2 ;1 

 

15,8 

12,7 

9,5 

38,0 

ʄʘʨʪ 

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

1,8 

4,8 

9,4 

16 

 13,8 

56 

53,9 

123,7 

 

8;4;4 

3;3;1 

 

12 

4,8 

15,2 

32 

 9,2 

21,9 

26,2 

57,2 

ɸʧʨʠʣ 

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

45,5 

43,3 

15,6 

104,4 

 35,4 

13,7 

0 

49,1 

 1 

42,4 

12,9 

56,3 

 27,3 

33,1 

9,5 

69,9 

ʄʘ ʿ

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

8,8 

63,3 

72,1 

144,2 

 13,2 

10 

63,1 

86,3 

 55,4 

95,1 

3 

153,5 

 25,8 

56,1 

46,1 

128,0 

ɱʫʥ 

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

0 

3,8 

4,5 

8,3 

 4,3 

14,5 

14 

32,8 

 0,8 

26,5 

46 

73,3 

 1,7 

14,9 

21,5 

38,1 

ɱʫʣ 

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

0,3 

0 

186,5 

186,8 

 28,3 

0,3 

7 

35,6 

 10 

28,6 

127,1 

165,7 

 12,9 

9,6 

106,9 

129,4 

ɸʚʛʫʩʪ 

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

0 

0 

5 

5 

 0 

7,6 

20 

27,6 

 101 

0 

37 

138 

 33,7 

2,5 

20,7 

56,9 

ʉʝʧʪʝʤʙʘʨ 

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

0,6 

18,1 

10,6 

29,3 

 0,2 

41,7 

27,2 

69,1 

 60,6 

36 

12,7 

109,3 

 20,5 

31,9 

16,8 

69,2 

ʆʢʪʦʙʘʨ 

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

6,3 

38,8 

16,3 

61,4 

 22 

21,5 

0 

43,5 

 0,3 

34,4 

32,8 

67,5 

 9,5 

31,6 

16,4 

57,5 

ʅʦʚʝʤʙʘʨ 

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

26,1 

0,2 

1 

27,3 

 9,2 

3 

50,9 

63,1 

 0 

6,3 

2,5 

8,8 

 11,8 

3,2 

18,1 

33,1 

ɼʝʮʝʤʙʘʨ 

 

 

ʋʢʫʧʥʦ 

I 

II  

III  

47 

28,3 

0,4 

75,7 

12;12 

10;26;26;21;16;11; 1 

13,2 

0,5 

0 

13,7 

 27,3 

3,5 

17,5 

48,3 

 

 

14;12;11 

29,2 

10,8 

6,0 

45,9 

ʋʢʫʧʥʦ I-XII  791,8 
 

649,5 
 

908,6 
 

783,3 

ʋʢʫʧʥʦ I-VII  593,1 
 

432,5 
 

536,7 
 

520,8 

 

ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ GomezïMacpherson (2001), ʢʨʠʪʠʯʘʥ ʧʝʨʠʦʜ ʫ ʧʦʛʣʝʜʫ 

ʟʘʭʪʝʚʘ ʧʨʝʤʘ ʚʣʘʟʠ ʿʝ ʠ ʬʘʟʘ ʮʚʝʪʘˁʘ ʠ ʥʘʣʠʚʘˁʘ ʟʨʥʘ, ʘ ʦʩʝʪˀʠʚʦʩʪ ʫ ʪʦʤ 
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ʧʝʨʠʦʜʫ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʟʘʚʠʩʠ ʦʜ ʦʩʦʙʠʥʘ ʩʦʨʪʝ. ʇʨʝʤʘ ʠʩʪʦʤ ʘʫʪʦʨʫ, ʘʢʦ ʜʦʹʝ ʜʦ 

ʜʫʞʝʛ ʧʝʨʠʦʜʘ ʩʫʰʝ ʫ ʚʨʝʤʝ ʮʚʝʪʘˁʘ, ʩʪʝʨʠʣʥʦʩʪ ʢʣʘʩʠ˂ʘ ʤʦʞʝ ʜʘ ʠʟʥʦʩʠ 20ï

90%. ʊʘʢʦʹʝ, ʘʢʦ ʩʝ ʦʚʘʿ ʥʝʧʦʚʦˀʘʥ ʧʝʨʠʦʜ ʜʦʛʦʜʠ ʫ ʚʨʝʤʝ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʤʦʞʝ ʜʘ 

ʜʦʚʝʜʝ ʜʦ ʢʦʰʝˁʘ ʫʩʝʚʘ ʿʝʯʤʘ ʟʘ ʩʝʥʦ. ʇʨʝʤʘ ʉʪʘʨʯʝʚʠ˂ʫ ʠ ʩʘʨ. (1992) ʩʫʚʠʰʘʢ 

ʧʘʜʘʚʠʥʘ ʫ ʟʘʚʨʰʥʦʿ ʬʘʟʠ ʚʝʛʝʪʘʮʠʿʝ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʧʦʣʝʛʘˁʘ, ʜʦʢ ʤʘˁʘʢ 

ʩʤʘˁʫʿʝ ʤʘʩʫ 1000 ʟʨʥʘ ʠ ʜʦʚʦʜʠ ʜʦ ʧʨʠʩʠʣʥʦʛ ʩʘʟʨʝʚʘˁʘ. 

ʉʪʘʨʯʝʚʠ˂ ʠ ʩʘʨ. (1992) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʿʝʩʝˁʝ ʠ ʟʠʤʩʢʝ ʧʘʜʘʚʠʥʝ (ʜʦ ʩʝʪʚʝ 

ʿʘʨʦʛ ʿʝʯʤʘ ) ʜʝʣʫʿʫ ʥʝʧʦʚʦˀ ʥʦ ʥʘ ʙʨʦʿ ʢʣʘʩʦʚʘ, ʧʨʠʥʦʩ ʩʣʘʤʝ ʠ ʜʫʞʠʥʫ ʢʣʘʩʘ, ʘ 

ʧʦʟʠʪʠʚʥʦ ʥʘ ʤʘʩʫ 1000 ʟʨʥʘ. ɿʠʤʩʢʝ ʧʘʜʘʚʠʥʝ ʜʦʚʦʜʝ ʜʦ ʧʦʚʝ˂ʘˁʘ ʧʨʦʮʝʥʪʘ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʘʨʦʛ ʿʝʯʤʘ, ʘ ʫʢʫʧʥʘ ʩʫʤʘ ʧʘʜʘʚʠʥʘ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʠ ʩʣʘʤʠ. ʀʩʪʠ ʘʫʪʦʨʠ ʪʚʨʜʝ, ʜʘ ʧʦʚʝ˂ʘˁʝ ʤʘʨʪʦʚʩʢʠʭ ʧʘʜʘʚʠʥʘ 

ʜʝʣʫʿʝ ʥʝʛʘʪʠʚʥʦ ʥʘ ʧʨʠʥʦʩ ʩʣʘʤʝ, ʩʘʜʨʞʘʿ ʘʟʦʪʘ ʫ ʩʣʘʤʠ ʠ ʟʨʥʫ, ʘ ʧʦʟʠʪʠʚʥʦ ʥʘ 

ʙʨʦʿ ʟʨʥʘ ʫ ʢʣʘʩʫ. ʇʘʜʘʚʠʥʝ ʫ ʤʘʿʫ ʤʝʩʝʮʫ ʜʝʣʫʿʫ ʥʘ ʩʤʘˁʝˁʝ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

ʿʘʨʦʛ ʿʝʯʤʘ. ʅʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʥʘ ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ, ʧʨʝʤʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ, ʢʦʜ ʿʘʨʦʛ 

ʿʝʯʤʘ ʠʤʘʿʫ ʿʝʩʝˁʝ ʧʘʜʘʚʠʥʝ (ʨʝʟʝʨʚʝ ʚʣʘʛʝ). Prģulj et al. (1999ʘ) ʩʫ ʫʩʪʘʥʦʚʠʣʠ ʜʘ 

ʩʝ ʧʨʠʥʦʩ ʨʘʥʦʟʨʝʣʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ ʥʘʣʘʟʠ ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ 

ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ʫ ʬʘʟʠ ʚʣʘʪʘˁʘ, ʘ ʫ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʢʦʣʠʯʠʥʦʤ 

ʧʘʜʘʚʠʥʘ ʫ ʬʘʟʠ ʮʚʝʪʘˁʘ ʠ ʥʘʣʠʚʘˁʘ ʟʨʥʘ.  

ɱʝʯʘʤ ʠʤʘ ʥʘʿʚʝ˂ʫ ʦʪʧʦʨʥʦʩʪ ʧʨʝʤʘ ʩʫʬʠʮʠʪʫ ʚʣʘʛʝ 7ï10 ʜʘʥʘ ʧʨʝ ʞʝʪʚʝ, 

ʢʘʜʘ ʚʣʘʛʘ ʫ ʟʨʥʫ ʠʟʥʦʩʠ ʦʢʦ 20ï25%, ʘ ʥʘʿʤʘˁʫ 7ï10 ʜʘʥʘ ʧʦʩʣʝ ʪʝʭʥʦʣʦʰʢʝ 

ʟʨʝʣʦʩʪʠ, ʢʘʜʘ ʩʝ ʚʣʘʛʘ ʫ ʟʨʥʫ ʩʤʘˁʠ ʠʩʧʦʜ 10% (Prģulj et al., 1998).  

ʅʘ ʦʩʥʦʚʫ ʧʨʝʪʭʦʜʥʦ ʠʟʥʝʪʠʭ ʧʦʜʘʪʘʢʘ, ʘʛʨʦʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʪʦʢʦʤ 

ʛʦʜʠʥʘ ʧʦʩʤʘʪʨʘˁʘ (2012ï2014) ʠ ˁʠʭʦʚ ʫʪʠʮʘʿ ʥʘ ʧʨʦʠʟʚʦʜˁʫ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ 

ʿʝʯʤʘ ʩʫ ʠʤʘʣʠ ʩʣʝʜʝ˂ʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ: 

1. ʇʦʯʝʪʘʢ ʿʘʥʫʘʨʘ 2012. ʛʦʜʠʥʝ ʿʝ ʦʜʣʠʢʦʚʘʣʦ ʩʫʚʦ ʠ ʪʦʧʣʦ ʚʨʝʤʝ, ʩʚʝ ʜʦʢ 

ʫ ʧʦʩʣʝʜˁʦʿ ʜʝʢʘʜʠ ʥʠʿʝ ʜʦʰʣʦ ʜʦ ʟʥʘʯʘʿʥʦʛ ʟʘʭʣʘʹʝˁʘ ʩʘ ʦʙʠʣʥʠʤ ʩʥʝʞʥʠʤ 

ʧʘʜʘʚʠʥʘʤʘ. ʇʦʯʝʪʢʦʤ ʬʝʙʨʫʘʨʘ ʿʝ ʜʦʰʣʦ ʜʦ ʦʪʦʧˀʝˁʘ ʠ ʦʪʘʧʘˁʘ ʩʥʝʞʥʦʛ 

ʧʦʢʨʠʚʘʯʘ, ʩʘ ʥʦʚʠʤ ʬʦʨʤʠʨʘˁʝʤ ʫ ʪʨʝ˂ʦʿ ʜʝʢʘʜʠ. ɿʠʤʩʢʝ ʧʘʜʘʚʠʥʝ, ʥʘʨʦʯʠʪʦ 

ʧʦʩʣʝ ʦʪʘʧʘˁʘ ʩʥʝʞʥʦʛ ʧʦʢʨʠʚʘʯʘ, ʩʫ ʟʥʘʯʘʿʥʦ ʧʦʙʦˀʰʘʣʝ ʩʪʘˁʝ ʚʣʘʞʥʦʩʪʠ 

ʟʝʤˀʠʰʪʘ ʠ ʧʦʨʝʜ ʤʘʣʠʭ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʫ ʤʘʨʪʫ ʤʝʩʝʮʫ. ʉʫʚʦ ʠ ʪʦʧʣʦ ʚʨʝʤʝ 

ʫ ʤʘʨʪʫ ʿʝ ʦʤʦʛʫ˂ʠʣʦ ʧʨʘʚʦʚʨʝʤʝʥʫ ʩʝʪʚʫ ʩʘ ʜʦʙʨʠʤ ʫʩʣʦʚʠʤʘ ʟʘ ʢʣʠʿʘˁʝ ʠ 
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ʥʠʮʘˁʝ ʿʘʨʦʛ ʿʝʯʤʘ. ɸʧʨʠʣ ʤʝʩʝʮ ʙʠʦ ʿʝ ʢʠʰʦʚʠʪ ʩʘ ʫʢʫʧʥʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ 

ʦʜ 104,4 mm. ʊʦ ʿʝ ʟʘʿʝʜʥʦ ʩʘ ʫʤʝʨʝʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʦʤʦʛʫ˂ʠʣʦ ʜʦʙʨʝ ʫʩʣʦʚʝ ʟʘ 

ʙʦʢʦʨʝˁʝ ʠ ʬʦʨʤʠʨʘˁʝ ʚʝ˂ʝʛ ʙʨʦʿʘ ʢʣʘʩʦʚʘ. ʄʘʿ ʤʝʩʝʮ 2012. ʛʦʜʠʥʝ ʿʝ ʠʤʘʦ ʿʦʰ 

ʚʝ˂ʫ ʢʦʣʠʯʠʥʫ ʧʘʜʘʚʠʥʘ (144,2 mm). ʃʝʪʦ 2012. ʛʦʜʠʥʝ (ʿʫʥïʿ ʫʣ) ʿʝ ʢʘʨʘʢʪʝʨʠʩʘʣʦ 

ʥʝʫʦʙʠʯʘʿʝʥʦ ʪʦʧʣʦ ʚʨʝʤʝ ʩʘ ʚʝʦʤʘ ʤʘʣʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ. ʇʝʨʠʦʜ ʦʜ 

ʧʦʯʝʪʢʘ ʿʫʥʘ ʧʘ ʩʚʝ ʜʦ ʞʝʪʚʝ (09.07.2012.) ʿʝ ʙʠʦ ʩʫʚ (8,6 mm) ʩʘ ʤʘʢʩʠʤʘʣʥʠʤ 

ʜʥʝʚʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʧʨʝʢʦ 35ϲʉ. ɼʫʛʦʪʨʘʿʥʝ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʠ 

ʤʘʣʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʩʫ ʧʨʦʫʟʨʦʢʦʚʘʣʝ ʿʘʢʫ ʜʦ ʝʢʩʪʨʝʤʥʫ ʩʫʰʫ, ʘ 

ʥʘʿʥʝʧʦʚʦˀʥʠʿʠ ʧʝʨʠʦʜ ʿʝ ʙʠʦ ʦʜ ʩʨʝʜʠʥʝ ʿʫʥʘ ʧʘ ʩʚʝ ʜʦ ʞʝʪʚʝ. ʅʘʿʚʝ˂ʘ ʢʦʣʠʯʠʥʘ 

ʧʘʜʘʚʠʥʘ ʫ ʪʦʢʫ ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ 2012. ʛʦʜʠʥʝ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʫ ʪʨʝ˂ ʦʿ ʜʝʢʘʜʠ 

ʿʫʣʘ ʤʝʩʝʮʘ ʥʘʢʦʥ ʞʝʪʚʝ (186,8 mm).  

2. ʇʦʯʝʪʘʢ 2013. ʛʦʜʠʥʝ ʿʝ ʦʜʣʠʢʦʚʘʣʘ ʪʦʧʣʘ ʟʠʤʘ ʩʘ ʟʥʘʪʥʦ ʚʠʰʝ ʧʘʜʘʚʠʥʘ 

ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʩʝʢ. ɿʠʤʩʢʝ ʧʘʜʘʚʠʥʝ ʩʫ ʟʥʘʯʘʿʥʦ ʧʦʙʦˀʰʘʣʝ ʩʪʘˁʝ 

ʚʣʘʞʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ʥʘʢʦʥ ʜʫʛʦʪʨʘʿʥʝ ʣʝʪˁʝ ʠ ʿʝʩʝˁʝ ʩʫʰʝ ʫ 2012. ʛʦʜʠʥʠ. ʇʨʚʘ 

ʧʦʣʦʚʠʥʘ ʜʝʮʝʤʙʨʘ ʤʝʩʝʮʘ ʫ 2012. ʛʦʜʠʥʠ ʠ ʮʝʦ ʿʘʥʫʘʨ ʫ 2013. ʛʦʜʠʥʠ ʩʫ ʙʠʣʠ ʩʘ 

ʦʙʠʣʥʠʤ ʩʥʝʞʥʠʤ ʧʦʢʨʠʚʘʯʝʤ. ʊʦʢʦʤ ʬʝʙʨʫʘʨʘ ʿʝ ʜʦʰʣʦ ʜʦ ʧʦʚʝ˂ʘˁʘ 

ʪʝʤʧʝʨʘʪʫʨʝ ʰʪʦ ʿʝ ʜʦʚʝʣʦ ʜʦ ʦʪʘʧʘˁʘ ʩʥʝʞʥʦʛ ʧʦʢʨʠʚʘʯʘ ʠ ʧʦʚʝ˂ʘˁʘ ʚʣʘʞʥʦʩʪʠ 

ʟʝʤˀʠʰʪʘ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʤʘʣʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʫ ʬʝʙʨʫʘʨʫ. ʊʦʢʦʤ ʤʘʨʪʘ ʿʝ 

ʙʠʣʦ 123,7 mm ʚʦʜʝʥʦʛ ʪʘʣʦʛʘ. ɺʝʣʠʢʘ ʚʣʘʞʥʦʩʪ ʟʝʤˀʠʰʪʘ ʠ ʬʦʨʤʠʨʘˁʝ ʥʦʚʦʛ 

ʩʥʝʞʥʦʛ ʧʦʢʨʠʚʘʯʘ ʩʫ ʧʦʤʝʨʠʣʠ ʩʝʪʚʫ ʿʘʨʦʛ ʿʝʯʤʘ ʫ ʪʨʝ˂ʫ ʜʝʢʘʜʫ ʤʘʨʪʘ, ʩʘ ʿʘʢʦ 

ʣʦʰʠʤ ʫʩʣʦʚʠʤʘ ʟʘ ʧʨʝʜʩʝʪʚʝʥʫ ʧʨʠʧʨʝʤʫ ʟʝʤˀʠʰʪʘ. ʊʦʢʦʤ ʧʨʚʝ ʜʝʢʘʜʝ ʘʧʨʠʣʘ 

ʿʝ ʧʘʣʦ 35,4 mm ʚʦʜʝʥʦʛ ʪʘʣʦʛʘ. ʅʘʢʦʥ ʪʦʛʘ ʥʘʩʪʫʧʘ ʩʫʚ ʧʝʨʠʦʜ ʩʘ ʚʠʩʦʢʠʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʟʘ ʦʚʦ ʜʦʙʘ ʛʦʜʠʥʝ, ʩʚʝ ʜʦ ʪʨʝ˂ʝ ʜʝʢʘʜʝ ʤʘʿʘ. ʅʘʿʚʠʰʝ ʪʝʤʧʝʨʘʪʫʨʝ 

ʪʦʢʦʤ ʧʨʦʣʝ˂ʘ 2013. ʛʦʜʠʥʝ ʩʫ ʠʟʤʝʨʝʥʝ ʢʨʘʿʝʤ ʘʧʨʠʣʘ (32ϲʉ). ɺʠʩʦʢʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʩʫ ʩʝ ʥʘʩʪʘʚʠʣʝ ʪʦʢʦʤ ʧʨʚʝ ʜʚʝ ʜʝʢʘʜʝ ʤʘʿʘ ʩʘ ʘʧʩʦʣʫʪʥʠʤ 

ʤʘʢʩʠʤʘʣʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʦʢʦ 30ϲʉ. ʇʝʨʠʦʜ ʩʫʰʝ ʿʝ ʧʨʝʢʠʥʫʪ ʫ ʪʨʝ˂ʦʿ ʜʝʢʘʜʠ 

ʤʘʿʘ ʢʘʜʘ ʿʝ ʧʘʣʦ 63,1 mm ʚʦʜʝʥʦʛ ʪʘʣʦʛʘ. ʃʝʪʦ 2013. ʛʦʜʠʥʝ (ʿʫʥïʿ ʫʣ) ʿʝ 

ʢʘʨʘʢʪʝʨʠʩʘʣʦ ʪʦʧʣʠʿʝ ʚʨʝʤʝ ʦʜ ʫʦʙʠʯʘʿʝʥʦʛ ʩʘ ʟʥʘʪʥʦ ʤʘˁʦʤ ʢʦʣʠʯʠʥʦʤ 

ʧʘʜʘʚʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʩʝʢ. ʇʘʜʘʚʠʥʝ ʫ ʪʦʢʫ ʿʫʥʘ ʩʫ ʙʠʣʝ 

ʪʨʦʩʪʨʫʢʦ, ʘ ʪʦʢʦʤ ʿʫʣʘ ʜʚʦʩʪʨʫʢʦ ʥʠʞʝ ʦʜ ʧʨʦʩʝʯʥʠʭ ʚʠʰʝʛʦʜʠʰˁʠʭ. 

ʇʨʦʠʟʚʦʜʥʘ 2013. ʛʦʜʠʥʘ, ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʘʛʨʦʤʝʪʝʦʨʦʣʦʰʢʠʭ ʫʩʣʦʚʘ, ʙʠʣʘ ʿʝ 

ʥʘʥʿʝʧʦʚʦˀʥʠʿʘ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ.  
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3. ɺʝʛʝʪʘʮʠʦʥʫ ʩʝʟʦʥʫ 2014. ʛʦʜʠʥʝ ʿʝ ʦʙʝʣʝʞʠʣʦ ʠʟʫʟʝʪʥʦ ʪʦʧʣʦ ʠ ʩʫʚʦ 

ʚʨʝʤʝ ʪʦʢʦʤ ʟʠʤʝ ʩʘ ʚʝʦʤʘ ʤʘʣʦ ʩʥʝʛʘ, ʤʘˁʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʧʨʦʣʝ˂ʘ ʠ 

ʚʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʫ ʜʨʫʛʦʤ ʜʝʣʫ ʩʝʟʦʥʝ (ʤʘʿ, ʿʫʥ ʠ ʿʫʣ ʤʝʩʝʮ). ɱʝʜʠʥʠ 

ʧʝʨʠʦʜ ʩʘ ʩʥʝʞʥʠʤ ʧʦʢʨʠʚʘʯʝʤ ʿʝ ʙʠʦ ʫ ʪʨʝ˂ʦ ʿʜʝʢʘʜʠ ʿʘʥʫʘʨʘ ʠ ʚʨʣʦ ʤʘʣʦ ʫ ʧʨʚʦʿ 

ʜʝʢʘʜʠ ʬʝʙʨʫʘʨʘ. ʋ ʧʝʨʠʦʜʫ ʦʜ ʿʘʥʫʘʨʘ ʜʦ ʿʫʣʘ ʥʘʿʤʘˁʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʿʝ 

ʟʘʙʝʣʝʞʝʥʘ ʫ ʬʝʙʨʫʘʨʫ (12,9 mm), ʟʘʪʠʤ ʫ ʤʘʨʪʫ (32 mm), ʜʦʢ ʿʝ ʫ ʘʧʨʠʣʫ 

ʟʘʙʝʣʝʞʝʥʦ 56,3 mm ʧʘʜʘʚʠʥʘ. ʊʦʢʦʤ ʤʘʿʘ ʿʝ ʠʟʤʝʨʝʥʦ 153,5 mm, ʿʫʥʘ 73,3 mm, ʘ ʫ 

ʿʫʣʫ 165,7 mm ʚʦʜʝʥʦʛ ʪʘʣʦʛʘ.  

6.2. ɿʝʤˀʠʰʪʝ 

ɿʝʤˀʠʰʪʝ, ʥʘ ʧʦʚʨʰʠʥʘʤʘ ʛʜʝ ʩʫ ʙʠʣʠ ʠʟʚʝʜʝʥʠ ʪʨʦʛʦʜʠʰˁʠ ʧʦˀʩʢʠ 

ʦʛʣʝʜʠ, ʧʨʠʧʘʜʘ ʘʣʫʚʠʿʘʣʥʠʤ ʩʤʦʥʠʮʘʤʘ ʫ ʜʝʛʨʘʜʘʮʠʿʠ. 

ʉʤʦʥʠʮʝ (Vertisoli) ʧʨʝʜʩʪʘʚˀʘʿʫ ʜʫʙʦʢʘ ʫʿʝʜʥʘʯʝʥʘ ʟʝʤˀʠʰʪʘ, ʧʨʦʬʠʣʘ         

AvtῐACῐC ʪʠʧʘ. ʍʫʤʫʩʥʠ ʭʦʨʠʟʦʥʪ ʿʝ ʜʝʙˀʠʥʝ 50ï100 cm, ʧʨʠʟʤʘʪʠʯʥʝ ʠʣʠ 

ʧʦʣʠʝʜʨʠʯʥʝ ʩʪʨʫʢʪʫʨʝ, ʮʨʥʝ ʠʣʠ ʪʘʤʥʦʩʠʚʝ ʙʦʿʝ. ʇʨʝʣʘʟ ʠʟ ɸ ʫ ʉ ʠʣʠ ɸʉ 

ʭʦʨʠʟʦʥʪ ʿʝ ʥʝʨʘʚʥʦʤʝʨʘʥ, ʩʘ ʬʦʨʤʠʨʘʥʠʤ ʢʣʠʥʦʚʠʤʘ ʟʙʦʛ ʧʫʢʦʪʠʥʘ. ʉʤʦʥʠʮʘ ʿʝ 

ʟʝʤˀʠʰʪʝ ʪʝʰʢʦʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ, ʪʦ ʩʫ ʛʣʠʥʫʰʝ ʠʣʠ ʪʝʰʢʝ ʛʣʠʥʫʰʝ ʢʦʿʝ 

ʤʦʛʫ ʜʘ ʩʘʜʨʞʝ 80ï90% ʬʠʟʠʯʢʝ ʛʣʠʥʝ. ʀʤʘʿʫ ʣʦʰʝ ʚʦʜʥʦʚʘʟʜʫʰʥʝ ʦʩʦʙʠʥʝ, 

ʤʘʣʫ ʬʠʣʪʨʘʮʠʦʥʫ ʩʧʦʩʦʙʥʦʩʪ ʠ ʚʠʩʦʢ ʩʘʜʨʞʘʿ ʤʨʪʚʝ ʚʣʘʛʝ (30ï32%). ʉʤʦʥʠʮʝ 

ʠʤʘʿʫ ʚʠʩʦʢ ʧʦˀʩʢʠ ʚʦʜʥʠ ʢʘʧʘʮʠʪʝʪ (50%), ʘʣʠ ʠ ʚʠʩʦʢʫ ʪʘʯʢʫ ʚʝˁʝˁʘ (40ï70% 

ʦʜ ʧʦˀʩʢʦʛ ʚʦʜʥʦʛ ʢʘʧʘʮʠʪʝʪʘ), ʧʘ ʿʝ ʧʨʠʩʪʫʧʘʯʥʘ ʚʦʜʘ ʿʘʢʦ ʦʛʨʘʥʠʯʝʥʘ. 

ʐʪʦ ʩʝ ʪʠʯʝ ʭʝʤʠʿʩʢʠʭ ʦʩʦʙʠʥʘ, ʩʘʜʨʞʘʿ ʭʫʤʫʩʘ ʿʝ ʥʘʿʯʝʰ˂ʝ 3ï5%. ʍʫʤʫʩ 

ʿʝ ʙʣʘʛ ʥʘʩʪʘʦ ʫ ʫʩʣʦʚʠʤʘ ʥʝʫʪʨʘʣʥʝ ʨʝʘʢʮʠʿʝ ʩʘ ʦʙʠˀʝʤ ʢʘʣʮʠʿʫʤʘ ʠ ʤʘʛʥʝʟʠʿʫʤʘ. 

ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʿʝ ʥʝʫʪʨʘʣʥʘ ʜʦ ʩʣʘʙʦ ʘʣʢʘʣʥʘ pH 6,5ï8. ʉʤʦʥʠʮʝ ʩʫ ʜʦʙʨʦ 

ʦʙʝʟʙʝʹʝʥʝ ʫ ʘʟʦʪʫ, ʘ ʩʨʝʜˁʝ ʫ ʢʘʣʠʿʫʤʫ ʠ ʬʦʩʬʦʨʫ. 

ʇʨʝ ʧʦʩʪʘʚˀʘˁʘ ʦʛʣʝʜʘ ʩʫ ʫʨʘʹʝʥʝ ʘʛʨʦʭʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ ʫʟʦʨʘʢʘ 

ʟʝʤˀʠʰʪʘ ʥʘ ʜʫʙʠʥʠ 0 ʜʦ 30 cm ʫ ʧʝʜʦʣʦʰʢʦʿ ʣʘʙʦʨʘʪʦʨʠʿʠ ʇʦˀʦʧʨʠʚʨʝʜʥe 

ʩʘʚʝʪʦʜʘʚʥe ʠ ʩʪʨʫʯʥe ʩʣʫʞʙe ʇʦʞʘʨʝʚʘʮ, ʜ.ʦ.ʦ. ʫ ʇʦʞʘʨʝʚʮʫ. ʈʝʟʫʣʪʘʪʠ 

ʘʛʨʦʭʝʤʠʿʩʢʠʭ ʠʩʧʠʪʠʚʘˁʘ ʟʝʤˀʠʰʪʘ ʥʘ ʢʦʿʝʤ ʩʫ ʧʦʩʪʘʚˀʝʥʠ ʦʛʣʝʜʠ ʧʦʢʘʟʘʣʠ ʩʫ 

ʩʣʝʜʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ:  

¶ pH ʫ 1M KCl ï 6,13; pH ʫ H2O  6,9,  

¶ ʩʘʜʨʞʘʿ ʢʘʣʮʠʿʫʤ ʢʘʨʙʦʥʘʪʘ ï 1,72%, 
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¶ ʩʘʜʨʞʘʿ ʭʫʤʫʩʘ ï 2,9 %,  

¶ ʩʘʜʨʞʘʿ ʫʢʫʧʥʦʛ ʘʟʦʪʘ ï 0,146%,  

¶ ʩʘʜʨʞʘʿ ʧʨʠʩʪʫʧʘʯʥʦʛ ʬʦʩʬʦʨʘ (P2O5) ï 8,00 mg 100 g
1
,  

¶ ʩʘʜʨʞʘʿ ʧʨʠʩʪʫʧʘʯʥʦʛ ʢʘʣʠʿʫʤʘ (K2O) ï 13,00 mg 100 g
1
. 

 

ʅʘ ʦʩʥʦʚʫ ʘʛʨʦʭʝʤʠʿʩʢʠʭ ʘʥʘʣʠʟʘ ʟʝʤˀʠʰʪʘ ʫʪʚʨʝ́ʥʦ ʿʝ ʜʘ ʿʝ ʟʝʤˀʠʪhʝ 

ʩʣʘʙʦ ʢʠʩʝʣʝ ʨʝʘʢʮʠʿʝ, ʩʣʘʙʦ ʢʘʨʙʦʥʘʪʥʦ, ʩʣʘʙʦ ʭʫʤʫʩʥʦ, ʩʨʝʜˁʝ ʦʙʝʟʙʝʝ́ʥʦ 

ʘʟʦʪʦʤ, ʩʠʨʦʤʘʥhʦ ʬʦʩʬʦʨʦʤ ʠ ʩʨʝʜˁʝ ʦʙʝʟʙʝʝ́ʥʦ ʢʘʣʠʿʫʤʦʤ.  
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7. ʈɽɿʋʃʊɸʊʀ ʀʉʊʈɸɾʀɺɸɳɸ 

ɼʦʙʠʿʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʋʪʠʮʘʿ ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ ʥʘ ʧʨʦʫʯʘʚʘʥʝ ʦʩʦʙʠʥʝ ʧʨʦʣʝ˂ʥʦʛ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʿʝ ʧʨʠʢʘʟʘʥ ʪʘʙʝʣʘʨʥʦ ʧʨʝʢʦ ʘʨʠʪʤʝʪʠʯʢʝ ʩʨʝʜʠʥʝ, ʩʪʘʥʜʘʨʜʥʝ 

ʜʝʚʠʿʘʮʠʿʝ, ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʠ ʦʮʝʥʝ ʟʥʘʯʘʿʥʦʩʠ ʨʘʟʣʠʢʘ ɼʘʥʢʘʥʦʚʠʤ (Duncan) 

ʪʝʩʪʦʤ (Statistica 10, 2010) ʥʘ ʥʠʚʦʫ ʟʥʘʯʘʿʥʦʩʪʠ 95%. ʀʥʪʝʨʘʢʮʠʿʝ ʠʩʧʠʪʠʚʘʥʠʭ 

ʬʘʢʪʦʨʘ ʩʫ ʧʨʝʜʩʪʘʚˀʝʥʝ ʛʨʘʬʠʯʢʠ, ʧʨʝʢʦ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʠ ʦʮʝʥʘ 

ʟʥʘʯʘʿʥʦʩʪʠ ʨʘʟʣʠʢʘ ʥʘ ʥʠʚʦʫ ʟʥʘʯʘʿʥʦʩʪʠ 95%. ʀʥʪʝʨʘʢʮʠʿʝ ʜʨʫʛʦʛ ʨʝʜʘ ʠ ˁʠʭʦʚ 

ʫʪʠʮʘʿ ʥʘ ʠʩʧʠʪʠʚʘʥʝ ʦʩʦʙʠʥʝ ʩʫ ʧʨʠʢʘʟʘʥʝ ʛʨʘʬʠʯʢʠ, ʙʝʟ ʦʮʝʥʘ ʟʥʘʯʘʿʥʦʩʪʠ 

ʨʘʟʣʠʢʘ. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʠ ʦʮʝʥʘ ʟʥʘʯʘʿʥʦʩʪʠ ʨʘʟʣʠʢʘ ʟʘ ʪʨʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʫʢˀʫʯʫʿ ʫ˂ʠ ʯʝʪʠʨʠ ʠʟʚʦʨʘ ʚʘʨʠʿʘʮʠʿʘ (ʛʦʜʠʥʘ, ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ 

ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) ʿʝ ʧʨʠʢʘʟʘʥʘ ʪʘʙʝʣʘʨʥʦ ʧʨʝʢʦ ʩʨʝʜʠʥʝ ʥʘʿʤʘˁʠʭ ʢʚʘʜʨʘʪʘ ʫ 

ʧʦʛʣʘʚˀʫ ʇʨʠʣʦʟʠ. 

7.1. ʄʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ 

7.1.1. ɺʠʩʠʥʘ ʙʠˀʘʢʘ 

ʇʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ, ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ ʠ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ je ʠʟʥʦʩʠʣʘ 79,65 cm (ʪʘʙʝʣʘ 5). ʅʘ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʝ 

ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʫ ʠʤʘʣʠ ʛʦʜʠʥʘ, ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ (p<0,01) (ʇʨʠʣʦʛ 1.1., ʪʘʙʝʣʘ ʇ.1). ʇʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʿʝ ʙʠʣʘ 

ʥʘʿʤʘˁʘ ʫ 2013. (65,4 cm), ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ 2012. (85,6 cm), a ʥʘʿʚʝ˂ʘ ʫ 2014. ʛʦʜʠʥʠ 

(89,0 cm) (ʪʘʙʝʣʘ 5). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʫ 

ʚʠʩʠʥʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ (86,5 cm), ʘ ʥʘʿʤʘˁʫ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 

(74,2 cm). ʉʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʟʘʧʘʞʘ ʩʝ ʨʘʩʪ ʧʨʦʩʝʯʥʝ 

ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ. ʅʘʿʥʠʞʝ ʙʠˀʢʝ ʩʫ ʙʠʣʝ ʫ ʥʘʿʤʘˁʦ ʿ

ʛʫʩʪʠʥʠ ʩʝʪʚʝ (74,2 cm), ʘ ʥʘʿʚʝ˂ʠ ʧʦʨʘʩʪ ʿʝ ʫʪʚʨʹʝʥ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ 

(86,5 cm). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪe ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʨʘʩʪʝ ʦʜ 74,8 cm ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʜʦ 

83,5 cm ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ. 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

81 

 

ɺʠʩʠʥʘ ʙʠˀʘʢʘ ʫ 2012 ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʣʘ ʦʜ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ, ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p < 0,01). 

ʊʘʙʝʣʘ 5. ɺʠʩʠʥʘ ʙʠˀʘʢʘ (cm) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ  

ʚʘʨʠʿʘʮʠʿʝ 
n 

xSX °   

ɺʠʩʠʥʘ ʙʠˀʘʢʘ (cm) 

ɻʦʜʠʥʘ  

144 

2012. 2013. 2014.  X  

85,590°0,705 B 65,385°0,409 C 87,975°0,571 A 79,65 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 76,277°0,553 c 62,715°0,491 c 83,538°0,707 c 74,18 

ʅʦʚʦʩʘʜʩʢʠ 456 36 84,421°0,534 b 65,230°0,573 b 88,664°1,015 b 79,44 

ɼʫʥʘʚʘʮ 36 84,460°0,908 b 66,676°0,858 a 84,195°0,883 b 78,44 

ɱʘʜʨʘʥ 36 97,200°0,551 a 66,918°1,054 a 95,503°0,648 a 86,54 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350  48 84,089°1,134 c 63,843°0,753 c 86,489°1,058 c 78,14 

450  48 85,517°1,165 b 65,300°0,626 b 87,281°0,997 b 79,37 

550   48 87,163°1,339 a 67,011°0,680 a 90,155°0,841 a 81,44 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ 

(kg N ha-1) 

0   36 81,695°1,350 d 60,058°0,438 d 82,730°1,056 d 74,83 

30  36 84,746°1,424 c 64,917°0,540 c 87,068°1,080 c 78,91 

60  36 86,495°1,383 b 67,627°0,602 b 89,784°0,889 b 81,30 

90  36 89,422°1,209 a 68,936°0,754 a 92,318°0,905 a 83,56 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  **  **   

ɺ  **  **  **   

ɸ ʭ ɹ  ns ns *   

ɸ ʭ ɺ  **  **  **   

ɹ ʭ ɺ  ns ns *   

ɸ ʭ ɹ ʭ ɺ  ns ns ns  

ɸ ï ʩʦʨʪʘ: ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%. 

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 
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ʀʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥe ʨʘʟʣʠʢe ʫ ʧʨʦʩʝʯʥʦʿ 

ʚʠʩʠʥʠ ʙʠˀʘʢʘ, ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ ɼʫʥʘʚʘʮ (84,4 cm) ʠ ʅʦʚʦʩʘʜʩʢʠ 456 (84,5 cm) 

(p<0,05). ʉʦʨʪʘ ɱʘʜʨʘʥ ʿʝ ʠʤʘʣʘ ʥʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʚʠʩʠʥʫ (97,2 cm). ʇʨʦʩʝʯʥʦ 

ʥʘʿʥʠʞʫ ʚʠʩʠʥʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (76,3 cm). 

ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʫʪʠʮʘʣʦ ʥʘ ʟʥʘʯʘʿʥʦ (p<0,05) ʧʦʚʝ˂ʘˁʝ ʚʠʩʠʥʝ 

ʙʠˀʘʢʘ ʧʨʝʪʝʞʥʦ ʢʦʜ ʩʚʠʭ ʩʦʨʪʠ. ʅʘʿʤʘˁʘ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʫ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (84,1 cm), ʘ ʥʘʿʚʝ˂ʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʛʫʩʪʠʥʦʤ 

(87,2 cm).  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 3. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʚʠʩʠʥʝ ʙʠˀʘʢʘ (cm) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ ʩʝ ʧʦʚʝ˂ʘʚʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ 

(p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 3). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ 

ʚʘʨʠʿʘʥʪʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʠʩʠʥʠ ʙʠˀʘʢʘ. 

ʅʘʿʤʘˁʘ ʚʠʩʠʥʘ ʿʝ ʙʠʣʘ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ (81,7 cm), ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ 30 kg N ha
1
 ʫ ʧʨʠʭʨʘʥʠ (84,7 cm), ʟʘʪʠʤ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg N ha

1
 

(86,5 cm) ʠ ʥʘʿʚʝ˂ʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 90 kg N ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (89,4 cm). 

ʇʦʚʝ˂ʘˁʝʤ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ ʨʘʩʪʝ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ, ʤʝʹʫʪʠʤ, ʢʦʜ ʩʦʨʪʠ 

ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɼʫʥʘʚʘʮ ʥʠʿʝ ʜʦʰʣʦ ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ ʚʠʩʠʥʝ ʠʟʤʝʹʫ 

ʜʨʫʛʦʛ ʠ ʪʨʝ˂ʝʛ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʂʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 ʥʠʿʝ ʜʦʰʣʦ 

ʜʦ ʟʥʘʯʘʿʥe ʧpoʤʝʥʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʧʨʠʤʝʥʦʤ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʫ 
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ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʢʦʜ ʩʦʨʪʝ ɱʘʜʨʘʥ ʿʝ ʟʘʙʝʣʝʞʝʥ 

ʟʥʘʯʘʿʘʥ ʧʦʨʘʩʪ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʩʘʤʦ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʥʪʝ ʠ ʚʘʨʠʿʘʥʪʝ ʩʘ 

30 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ.  

ɺʠʩʠʥʘ ʙʠˀʘʢʘ ʫ 2013 ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʚʠʭ 

ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ (p<0,01), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ 

ʧʨʠʤʝˁʝʥʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʥʠʚʦʘ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ, ʥʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ 

ʚʠʩʠʥʫ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ (66,9 cm). ʅʘʿʤʘˁʘ ʚʠʩʠʥʘ ʿʝ ʠʟʤʝʨʝʥʘ ʢʦʜ ʩʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 448 (62,7 cm). ʀʟʤʝʹʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥe 

ʨʘʟʣʠʢe, ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ ɼʫʥʘʚʘʮ ʠ ɱʘʜʨʘʥ. 

ʉʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ ʧʨʠʤʝˁʝʥʦʛ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʜʦʰʣʦ ʿʝ 

ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʢʦʜ ʩʚʠʭ ʩʦʨʪʠ (p<0,05). ʅʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ 

ʚʠʩʠʥʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (67,01 cm), ʟʥʘʯʘʿʥʦ ʥʠʞʘ ʫ ʩʨʝʜˁʦʿ 

ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ (65,30 cm), ʘ ʥʘʿʥʠʞʘ ʫ ʚʘʨʠʿʘʥʪʠ ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

(63,84 cm). ʊʘʢʦʹʝ, ʥʘʿʤʘˁʫ ʚʠʩʠʥʫ ʙʠˀʘʢʘ ʿʝ ʠʤʘʦ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʙʝʟ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (60,1 cm). ʇʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ 

ʢʦʣʠʯʠʥʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʙʠʣʘ ʚʝ˂ʘ ʟʘ 8,8 cm.  

 

*  Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 4. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʚʠʩʠʥʝ ʙʠˀʘʢʘ (cm) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʥʠʞʫ ʚʠʩʠʥʫ ʥʘ ʢʦʥʪʨʦʣʥʦʤ 

ʪʨʝʪʤʘʥʫ ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʝ ʩʘ ʧʨʠʭʨʘʥʦʤ ʘʟʦʪʦʤ, ʧʨʠ ʯʝʤʫ ʩʫ ʨʘʟʣʠʯʠʪʦ 

ʨʝʘʛʦʚʘʣʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ 
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ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 4). ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʚʠʩʠʥʘ 

ʙʠˀʘʢʘ, ʤʝʹʫʪʠʤ, ʢʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʥʠʿʝ ʜʦʰʣʦ ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ 

ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʩʘ 30 kg ha

1
 ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ. ʇʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʠʟʥʘʜ 30 kg ha
1
 ʥʠʿʝ ʜʦʚʝʣʦ ʜʦ 

ʟʥʘʯʘʿʥʦʛ ʧʦʨʘʩʪʘ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɼʫʥʘʚʘʮ. ʊʘʢʦʹʝ, ʢʦʜ 

ʩʦʨʪʝ ɱʘʜʨʘʥ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʩʝ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʧʨʦʤʝʥʠʣʘ ʧʨʠ ʧʦʚʝ˂ʘˁʫ ʜʦʟʝ ʘʟʦʪʘ 

ʫ ʧʨʠʭʨʘʥʠ ʦʜ 60 ʥʘ 90 kg ha
1
. ʇʦʜ ʫʪʠʮʘʿʝʤ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (73,1 cm). ʅʘʿʥʠʞʫ ʧʨʦʩʝʯʥʫ ʚʠʩʠʥʫ ʙʠʘˀʢʘ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (58,4 cm). 

ɺʠʩʠʥʘ ʙʠˀʘʢʘ ʫ 2014 ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʿʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʠ ʠʥʪʝʨʘʢʮʠʿʘ: ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ʩʦʨʪʘ ʭ 

ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01) ʠ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,05). 

ʀʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʚʠʩʠʥʝ 

ʙʠˀʘʢʘ, ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 456 (88,7 cm) ʠ ɼʫʥʘʚʘʮ (84,2 cm). ʂʘʦ ʫ 

ʧʨʝʜʭʦʜʥʝ ʜʚʝ ʛʦʜʠʥʝ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʫ ʙʠˀʢʘ ʿʝ ʟʘʙʝʣʝʞʠʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ 

(95,5 cm), ʘ ʥʘʿʤʘˁʫ (83,54 cm) ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 5. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʚʠʩʠʥʝ ʙʠˀʘʢʘ (cm) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2014. ʛʦʜʠʥʠ ( ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 
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ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʫʪʠʮʘʣʦ ʥʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ 

(p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 5). ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʚʠʩʠʥʫ ʫ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ (87,2 cm) ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (84,1 cm), 

ʦʩʠʤ ʩʦʨʪʝ ɱʘʜʨʘʥ. ɻʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʘʨʠʨʘˁʝ 

ʧʨʦʩʝʯʥʝ ʚʠʩʠʥʝ ʩʪʘʙʣʘ ʩʦʨʪʝ ɱʘʜʨʘʥ.  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 6. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʚʠʩʠʥʝ ʙʠˀʘʢʘ (cm) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʇʦʚʝ˂ʘˁʝʤ ʜʦʟa ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ ʩʝ ʧʦʚʝ˂ʘʚʘʣʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ 

(p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʹʫʙʨʝˁʝ). 

ʊʘʢʦʹʝ, ʧʦʚʝ˂ʘʝˁ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʿʝ ʨʘʟʣʠʯʠʪʦ ʫʪʠʮʘʣʦ ʥʘ ʧʨʦʩʝʯʥʫ ʚʠʩʠʥʫ 

ʙʠˀʘʢʘ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʥʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʿʝ 

ʟʘʙʝʣʝʞʝʥʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʢʦʣʠʯʠʥʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (92,3 cm). 

ʂʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʙʝʟ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʿʝ ʠʤʘʦ ʥʘʿʥʠʞʫ ʚʠʩʠʥʫ (82,7 cm). ʅʠʞʝ 

ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɼʫʥʘʚʘʮ ʩʫ ʨʝʘʛʦʚʘʣʝ ʟʥʘʯʘʿʥʠʤ ʧʦʚʝ˂ʘˁʝʤ ʚʠʩʠʥʝ ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʦʜʥʦʩʫ ʧʨʝʪʭʦʜʥʘ ʜʚʘ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. 

ʂʦʜ ʩʦʨʪʝ ɱʘʜʨʘʥ ʿʝ ʩʘʤʦ ʢʦʣʠʯʠʥʘ ʦʜ 30 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʠʟʘʟʚʘʣʘ

 

ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ. ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʣʘ 

ʚʠʩʠʥʫ ʧʨʠʤʝʥʦʤ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 30 kg ha
1 
ʫ ʧʨʠʭʨʘʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʙʝʟ 
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ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʢʘʦ ʠ ʧʨʠʤʝʥʦʤ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʘ 

ʪʨʠ ʪʨʝʪʤʘʥʘ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ (ʛʨʘʬʠʢʦʥ 6).  

ʋ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʿʝ ʟʘʙʝʣʝʞʝʥʦ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ 

ʩʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ
 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʇʦʚʝ˂ʘˁʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʦʜ 30 ʥʘ 

60 kg ha
1
 ʥʠʿʝ ʠʟʘʟʚʘʣʦ ʟʥʘʯʘʿʘʥ ʧʦʨʘʩʪ ʚʠʩʠʥʝ ʫ ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ, a 

ʧopʘʩʪ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʦʜ 60 ʥʘ 90 kg ha
1
 ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (ʛʨʘʬʠʢʦʥ 7). 

 

*  Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 7. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʚʠʩʠʥʝ ʙʠˀʘʢʘ (cm) ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 

7.1.2. ʆʧʰʪʝ ʙʦʢʦʨʝˁʝ 

ʇʨʦʩʝʯʥʦ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ ʠ ʜʦʟʝ ʘʟʦʪʘ ʿʝ ʠʟʥʦʩʠʣʦ 3,51. ɺʘʨʠʨʘˁʝ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʫ ʫʢʫʧʥʦʤ 

ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʣʦ ʦʜ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ ʪʦʢʦʤ 

ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01) (ʇʨʠʣʦʛ 1.1., 

ʪʘʙʝʣʘ ʇ.1). ʇʨʦʩʝʯʥo ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʙʠʣʦ ʥʘʿʤʘˁʝ ʫ 2014. ʛʦʜʠʥʠ (2,97), 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʫ 2012. (3,05), a ʥʘʿʚʝ˂ʝ ʫ 2014. (3,34) (ʪʘʙʝʣʘ 6). ʅʘʿʚʝ˂ʝ ʦʧʰʪʝ 

ʙʦʢʦʨʝˁʝ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (3,38). ʅʘʿʤʘˁʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ 

ʫʪʚʨʹʝʥʦ ʢʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 (2,28). ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

ʟʘʧʘʞʘ ʩʝ ʪʨʝʥʜ ʦʧʘʜʘˁʘ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ. ʅʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʠʤʘʣʘ 

ʚʘʨʠʿʘʥʪʘ ʩʘ ʥʘʿʤʘˁʦʤ ʛʫʩʪʠʥʦʤ (3,42). ʅʘʿʚʝ˂ʝ ʩʤʘˁʝˁʝ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʿʝ 

ʟʘʙʝʣʝʞʝʥʦ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ (2,84). ʈʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʩʫ ʧʨʦʫʟʨʦʢʦʚʘʣʝ ʨʘʩʪ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʦʜ 2,78 ʥʘ ʢʦʥʪʨʦʣʥʦʿ 
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ʚʘʨʠʿʘʥʪʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʜʦ 3,51 ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ. 

ʊʘʙʝʣʘ 6. ʆʧʰʪʝ ʙʦʢʦʨʝˁʝ ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ  

ʚʘʨʠʿʘʮʠʿʝ 
n 

  

ʆʧʰʪʝ ʙʦʢʦʨʝˁʝ 

ɻʦʜʠʥʘ  

144 

2012. 2013. 2014.  

3,046 0,048 B 3,339 0,040 A 2,969 0,047 C 3,12 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 2,825 0,064 c 3,004 0,059 d 2,602 0,066 c 2,82 

ʅʦʚʦʩʘʜʩʢʠ 456 36 3,191 0,093 b 3,696 0,068 ʘ 3,239 0,108 a 3,38 

ɼʫʥʘʚʘʮ 36 3,324 0,125 ʘ 3,419 0,066 b 2,881 0,018 b 3,21 

ɱʘʜʨʘʥ 36 2,844 0,065 c 3,237 0,080 c 3,154 0,069 a 3,09 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350  48 3,430 0,079 a 3,523 0,076 a 3,299 0,060 a 3,42 

450  48 3,083 0,075 b 3,299 0,063 b 2,959 0,084 b 3,11 

550   48 2,625 0,050 c 3,195 0,061 c 2,649 0,072  c 2,84 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0   36 2,681 0,059 d 3,055 0,063 d 2,602 0,071 d 2,78 

30  36 2,941 0,093 c 3,192 0,071 c 2,838 0,070 c 2,99 

60  36 3,102 0,085 b 3,444 0,064 b 3,041 0,078 b 3,20 

90  36 3,460 0,098 a 3,666 0,083 a 3,396 0,103 a 3,51 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  **  **   

ɺ  **  **  **   

ɸ ʭ ɹ  **  ns **   

ɸ ʭ ɺ  *  ns **   

ɹ ʭ ɺ  *  *  ns  

ɸ ʭ ɹ ʭ ɺ  *  ns ns  

ɸ ï ʩʦʨʪʘ: ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%. 

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

 

ʆʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ 2012. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʦ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ, 

ʛʫʩʪʠʥʫ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʫ ʘʟʦʪʦʤ ʠ ʠʥʪʝʨʘʢʮʠʿʝ: ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (p<0,01), 
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ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ ʠ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ 

ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,05). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ 

ʫʪʚʨʹʝʥʦ ʢʦʜ ʩʦʨʪʝ ɼʫʥʘʚʘʮ (3,32). ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʩʝ ʦʜʣʠʢʦʚʘʣʘ 

ʥʘʿʤʘˁʠʤ ʦʧʰʪʠʤ ʙʦʢʦʨʝˁʝʤ (2,83). ʇʨʝʪʝʞʥʦ ʠʟʤʝʹʫ ʩʚʠʭ ʧʨʦʫʯʘʚʘʥʠʭ ʩʦʨʪʠ ʩʫ 

ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʦʧʰʪʝʤ ʙʦʢʦʨʝˁʫ (p<0,05), ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ 

ʅʦʚʦʩʘʜʩʢʠ 448 (2,82) ʠ ɱʘʜʨʘʥ (2,84). 

ʇʦʚʝ˂ʘˁʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʘ (p<0,05), ʧʨʠ 

ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 

8). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ, ʥʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʟʘʙʝʣʝʞʝʥʦ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ 

ʩʝʪʚʝ (3,43). ʅʘʚʿʝ˂ʝ ʩʤʘˁʝˁʝ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʝ ʿʝ ʫʪʚʨʹʝʥʦ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ 

ʩʝʪʚʝ (2,63). ʉʘ ʧʦʚʝ˂ʘˁʝʤ ʙʨʦʿʘ ʙʠˀʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʧʨʝʪʝʞʥʦ ʩʚʝ 

ʩʦʨʪʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʫ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ, ʦʩʠʤ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448. ʇʦʚʝ˂ʘˁʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 450 ʥʘ 550 ʟʨʥʘ m
2 
ʥʠʿʝ ʠʤʘʣʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʨʦʩʝʯʥʦ 

ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448.  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 8. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

ʉʫʧʨʦʪʥʦ, ʧʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʚʘ ʦʧʰʪʝ 

ʙʦʢʦʨʝˁʘ (p<0,05), ʤʝʹʫʪʠʤ, ʩʦʨʪʝ ʩʫ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʧʦʚʝ˂ʘʥʝ ʜʦʟʘ ʘʟʦʪʘ 

ʫ ʧʨʠʭʨʘʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 9). ʅʝʟʘʚʠʩʥʦ ʦʜ 

ʩʦʨʪʝ, ʥʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʙʠʣʦ ʿʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 90 kg ha
1
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ʧʨʠʭʨʘʥʠ (3,47), ʘ ʥʘʿʤʘˁʝ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʠ ʠʟʥʦʩʠʣʦ ʿʝ 2,68. ʂʦʜ ʩʦʨʪʠ 

ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɱʘʜʨʘʥ ʥʠʿʝ ʜʦʰʣʦ ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʨʘʩʪʘ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ 

ʧʨʠʤʝʥʦʤ 30 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ, ʢʘʦ ʥʠ ʧʦʚʝ˂ʘˁʝʤ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʦʜ 60 ʥʘ 90 kg ha
1
. ʉʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 

456 ʠ ɼʫʥʘʚʘʮ ʥʠʩʫ ʨʝʘʛʦʚʘʣʝ ʟʥʘʯʘʿʥʠʤ ʧʦʚʝ˂ʘˁʝʤ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʩʘ ʧʦʨʘʩʪʦʤ 

ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 30 ʥʘ 60 kg ha
1
. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 9. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 10. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 
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ʇʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʨʘʟʣʠʯʠʪʦ 

ʫʪʠʮʘʣʦ ʥʘ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʘʨʦʛ ʿʝʯʤʘ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 10). ʋ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ ʤʘˁʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥʝ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʠʩʭʨʘʥʠ. ʋ ʥʘʿʤʘˁʦʿ ʠ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʥʠʿʝ ʜʦʰʣʦ 

ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʨʘʩʪʘ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 30 

ʥʘ 60 kg ha
1
, ʘ ʫ ʩʨʝʜˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʧʦʚʝ˂ʘˁʝʤ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 

60 ʥʘ 90 kg ha
1
. 

ʇʨʦʩʝʯʥʦ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ 2012. ʛʦʜʠʥʠ ʿʝ ʙʠʣʦ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ 

ʠʥʪʝʨʘʢʮʠʿʝ ʜʨʫʛʦʛ ʨʝʜʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,05). ʋʪʠʮʘʿ 

ʦʚʝ ʠʥʪʝʨʘʢʮʠʿʝ ʥʘ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʛʨʘʬʠʢʦʥʫ 11. 

 

*ʉʦʨʪʘ: 1 ï ʅʦʚʦʩʘʜʩʢʠ 448; 2 ï ʅʦʚʦʩʘʜʩʢʠ 456; 3 ï ɼʫʥʘʚʘʮ; 4 ï ɱʘʜʨʘʥ. 

ɻʫʩʪʠʥʘ ʩʝʪʚʝ: 1 ï 350 ʟʨʥʘ m-2; 2 ï 450 ʟʨʥʘ m-2; 3 ï 550 ʟʨʥʘ m-2. 

ɼʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ: 1 ï 0 kg ha-1; 2 ï 30 kg ha-1; 3 ï 60 kg ha-1; 4 ï 90 kg ha-1. 

ɻʨʘʬʠʢʦʥ 11. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ 

ɸ ʭ ɹ ʭ ɺ)  

 

ʇʨʦʩʝʯʥʦ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʦ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01) ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,05). 

ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʧʨʦʩʝʯʥʦʛ 

ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ (p<0,05). ʅʘʿʚʝ˂ʝ ʧʨʦʩʝʯʥʦ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ 2013. ʛʦʜʠʥʠ ʿʝ 
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ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (3,70), ʟʘʪʠʤ ʩʣʝʜʝ ʩʦʨʪʝ ɼʫʥʘʚʘʮ (3,42) ʠ ɱʘʜʨʘʥ 

(3,24), ʘ ʥʘʿʤʘˁʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (3,00).  

ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ (p<0,05). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʙʠʣʦ ʫ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ (3,52), ʟʥʘʯʘʿʥʦ ʤʘˁʝ ʫ ʩʨʝʜˁʦʿ (3,30), ʘ ʥʘʿʤʘˁʝ ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ (3,20). 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 12. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 

ʇʦʚʝ˂ʘʝˁ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʫʪʠʮʘʣʦ ʥʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ 

ʩʪʘʙʘʣʘ ʧʦ ʙʠˀʮʠ (p<0,05), ʧʨʠ ʯʝʤʫ ʿʝ ʨʝʘʢʮʠʿʘ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʙʠʣʘ 

ʨʘʟʣʠʯʠʪʘ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʹʫʙʨʝˁʝ) (ʛʨʘʬʠʢʦʥ 12). ʅʝʟʘʚʠʩʥʦ ʦʜ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʥʘʿʤʘˁʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʫʪʚʨʹʝʥʦ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʙʝʟ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (3,05), ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ (3,19), ʟʘʪʠʤ 

ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ (3,44), ʘ ʥʘʿʚʝ˂ʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 90 kg ha

1
 ʘʟʦʪʘ

 
ʫ 

ʧʨʠʭʨʘʥʠ
 
(3,67). ʇʨʠʤʝʥʘ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ 

ʿʝ ʫʪʠʮʘʣʘ ʥʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʚʘʨʠʿʘʥʪʝ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʊʘʢʦʹʝ, ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1 
ʘʟʦʪʘ

 
ʫ ʧʨʠʭʨʘʥʠ

 
ʧʨʦʩʝʯʥʦ 

ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʠ ʪʨʝʪʤʘʥ 

ʩʘ 30 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʋ ʜʨʫʛʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʿʝ ʜʦʰʣʦ ʜʦ ʟʥʘʯʘʿʥʦʛ 

ʧʦʚʝ˂ʘˁʘ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʧʨʠʤʝʥʦʤ 60 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ ʠ ʚʘʨʠʿʘʥʪʫ ʩʘ 30 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʇʨʦʩʝʯʥʦ ʦʧʰʪʝ 
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ʙʦʢʦʨʝˁʝ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʙʠʣʦ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʩʘʤʦ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʜʦʟʦʤ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 30 kg ha
1
 ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ ʙʝʟ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ. 

ʅʘ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ 2014. ʛʦʜʠʥʠ ʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʩʦʨʪʘ, ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʧʦʚʝ˂ʘˁʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ʠ ʧʦʚʝ˂ʘˁʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

(ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (p<0,01). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʤʘˁʝ ʧʨʦʩʝʯʥʦ ʦʧʰʪʝ 

ʙʦʢʦʨʝˁʝ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (2,60). ʅʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ 

ʫʩʪʘʥʦʚˀʝʥʦ ʢʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 (3,24). ʀʟʤʝʹʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ 

ʿʘʨʦʛ ʿʝʯʤʘ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʦʧʰʪʝʤ ʙʦʢʦʨʝˁʫ, ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ 

ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɱʘʜʨʘʥ (3,15). 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 13. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

ʇʦʨʘʩʪ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʢʘʦ ʫ ʧʨʝʪʭʦʜʥʝ ʜʚʝ ʛʦʜʠʥʝ, ʟʥʘʯʘʿʥʦ ʩʤʘʫˁʿʝ ʦʧʰʪʝ 

ʙʦʢʦʨʝˁʝ (p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 13). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ, ʥʘʿʤʘˁʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʠʤʘʣʘ 

ʥʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ (3,3), ʟʘʪʠʤ ʚʘʨʠʿʘʥʪʘ ʩʘ 450 ʟʨʥʘ m
2
 (2,96), ʘ ʥʘʿʤʘˁʝ 

ʚʘʨʠʿʘʥʪʘ ʩʘ ʥʘʿʚʝ˂ʦʤ ʩʝʪʚʝʥʦʤ ʥʦʨʤʦʤ (2,65). ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʥʠʿʝ 

ʟʥʘʯʘʿʥʦ ʩʤʘˁʠʣʘ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 350 ʥʘ 450 

ʟʨʥʘ m
2
. ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 450 ʥʘ 550 ʟʨʥʘ m

2 
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ʚʘʨʠʨʘˁʝ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448, ʜʦʢ ʿʝ ʩʦʨʪʘ ɼʫʥʘʚʘʮ ʟʥʘʯʘʿʥʦ 

ʩʤʘˁʠʚʘʣʘ ʧʨʦʩʝʯʥʦ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʩʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ ʩʝʪʚʝʥʝ ʥʦʨʤʝ. 

ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ, ʧʨʠ 

ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) 

(ʛʨʘʬʠʢʦʥ 14). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ, ʥʘʿʤʘˁʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʙʠʣʦ ʥʘ 

ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (2,60), ʘ ʥʘʿʚʝ˂ʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 90 kg ha
1 
 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (3,40). ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʦʧʰʪʝ 

ʙʦʢʦʨʝˁʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʘʟʦʪʥʦʤ ʧʨʠʭʨʘʥʦʤ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ 

ʪʨʝʪʤʘʥ. ʂʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 ʥʠʿʝ ʜʦʰʣʦ ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʨʘʩʪʘ ʦʧʰʪʝʛ 

ʙʦʢʦʨʝˁʘ ʠʟʤʝʹʫ ʧʨʚʦʛ ʠ ʜʨʫʛʦʛ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʉʦʨʪʘ ɱʘʜʨʘʥ ʥʠʿʝ 

ʟʥʘʯʘʿʥʦ ʧʨʦʤʝʥʠʣʘ ʙʨʦʿ ʩʪʘʙʘʣʘ ʧʦ ʙʠˀʮʠ ʠʟʤʝʹʫ ʜʨʫʛʦʛ ʠ ʪʨʝ˂ʝʛ ʪʨʝʪʤʘʥʘ, ʘ 

ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʠʟʤʝʹʫ ʪʨʝ˂ʝʛ ʠ ʯʝʪʚʨʪʦʛ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʂʦʜ 

ʩʦʨʪʝ ɼʫʥʘʚʘʮ ʿʝ ʩʘʤʦ ʥʘʿʚʝ˂ʘ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʠʟʘʟʚʘʣʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ 

ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʪʨʝʪʤʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 14. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 
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7.1.3. ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ 

ʇʨʦʩʝʯʘʥ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ 

ʧʝʨʠʦʜʫ ʿʝ ʠʟʥʦʩʠʦ 2,64 ʠ ʟʥʘʯʘʿʥʦ ʿʝ ʟʘʚʠʩʠʦ ʦʜ ʫʪʠʮʘʿʘ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ, 

ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01) (ʇʨʠʣʦʛ 1.1., ʪʘʙʝʣʘ ʇ.1). 

ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ 2013. ʛʦʜʠʥʠ (2,87) ʙʠʦ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ 

ʦʜʥʦʩʫ ʥʘ 2012. (2,55) ʠ 2014. ʛʦʜʠʥʫ (2,50) (ʪʘʙʝʣʘ 7). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

ʠ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʥʘʿʚʝ˂ʠ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʿʝ 

ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (2,85). ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʙʝʣʝʞʠ ʥʘʿʤʘˁʠ 

ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (2,50). ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʧʘʜʘ 

ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʦʜ 2,91 ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʜʦ 2,36 ʫ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʉʫʧʨʦʪʥʦ, ʧʦʨʘʩʪʦʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʨʘʩʪʝ ʠ 

ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ. ʅʘʿʥʠʞʠ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ ʿʝ ʫʪʚʨʹʝʥ ʥʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʙʝʟ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (2,31). 

ɺʘʨʠʿʘʥʪʘ ʩʘ 90 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʧʦʚʝ˂ʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ ʟʘ 

22,3%. 

ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ 2012. ʛʦʜʠʥʠ. ʿʝ ʙʠʦ ʧʦʜ 

ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01) (ʪʘʙʝʣʘ 7). 

ʀʥʪʝʨʘʢʮʠʿʝ ʬʘʢʪʦʨʘ ʥʘ ʦʙʘ ʥʠʚʦʘ ʥʠʩʫ ʠʩʧʦˀʠʣʝ ʩʪʘʪʠʩʪʠʯʢʫ ʟʥʘʯʘʿʥʦʩʪ, ʰʪʦ 

ʫʢʘʟʫʿʝ ʜʘ ʩʫ ʬʘʢʪʦʨʠ ʥʝʟʘʚʠʩʥʦ ʜʝʣʦʚʘʣʠ ʥʘ ʧʨʦʤʝʥʫ ʦʚʝ ʦʩʦʙʠʥʝ. 

ʉʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 (2,67) ʠ ɼʫʥʘʚʘʮ (2,64) ʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ 

ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 (2,49) ʠ 

ɱʘʜʨʘʥ (2,41). 

ʇʦʚʝ˂ʘˁʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʝʿ 

ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʢʦʜ ʩʚʠʭ ʩʦʨʪʠ (p<0,05). ʅʘʿʚʝ˂ʠ 

ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʿʝ ʙʠʦ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (2,86). 

ʉʨʝʜˁʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʩʤʘˁʠʣʘ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʟʘ 10,6%, ʘ 

ʥʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ ʟʘ 29,6%.  

ʈʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʩʫ ʜʦʧʨʠʥʝʣʝ ʟʥʘʯʘʿʥʦʤ ʧʦʚʝ˂ʘˁʫ 

ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (p<0,05). ʇʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ ʧʨʠ 

ʥʘʿʚʝ˂ʦʿ ʜʦʟʠ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (2,83) ʙʠʣʦ ʿʝ ʚʝ˂ʝ ʟʘ 25,2% ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ 

ʚʘʨʠʿʘʥʪʫ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. 
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ʊʘʙʝʣʘ 7. ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ 

ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014. X  

2,551 0,035 B  2,866 0,035 A  2,500 0,039 B 2,64 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 2,487 0,062 b 2,642 0,042 c 2,366 0,065 b 2,50 

ʅʦʚʦʩʘʜʩʢʠ 456 36 2,669 0,066 a 3,254 0,066 a 2,621 0,072 a 2,85 

ɼʫʥʘʚʘʮ 36 2,642 0,08 a 2,886 0,046 b 2,441 0,072 b 2,66 

ɱʘʜʨʘʥ 36 2,406 0,058 b 2,681 0,069 c 2,575 0,093 a 2,55 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 2,862 0,054 a 3,040 0,073 a 2,824 0,053 a 2,91 

450 48 2,583 0,046 b 2,835 0,051 b 2,540 0,056 b 2,65 

550 48 2,209 0,039 c 2,723 0,045 c 2,138 0,051 c 2,36 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 2,261 0,049 d 2,651 0,057 d 2,230 0,055 d 2,38 

30 36 2,482 0,059 c 2,784 0,055 c 2,389 0,062c 2,55 

60 36 2,636 0,060 b 2,919 0,063 b 2,586 0,074 b 2,71 

90 36 2,827 0,074 a 3,110 0,079 a 2,797 0,083 a 2,91 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **   **  **   

ɺ  **  **  **   

ɸ ʭ ɹ  ns **  **   

ɸ ʭ ɺ  ns ns ns  

ɹ ʭ ɺ  ns **  ns  

ɸ ʭ ɹ ʭ ɺ  ns ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%. 

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʦ 

ʦʜ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ 

ʥʘ ʫʩʣʦʚʝ ʧʦʚʝ˂ʘʥʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ). ʊʘʢʦʹʝ, 

ʧʦʚʝ˂ʘʥʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʩʫ ʠʩʧʦˀʠʣʝ ʨʘʟʣʠʯʠʪ ʫʪʠʮʘʿ ʥʘ ʦʚʫ ʠʩʧʠʪʠʚʘʥʫ 

xSX °

° ° °

° ° °

° ° °

° ° °

° ° °

° ° °

° ° °

° ° °

° ° °

° ° °

° ° °

° ° °
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ʦʩʦʙʠʥʫ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ) (p<0,01) .  

ʀʟʤʝʹʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʫʪʚʨʹʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ 

ʢʦʝʬʠʮʠʿʝʥʪʫ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ, ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 (2,64) ʠ 

ɱʘʜʨʘʥ (2,68). ʅʘʿʚʝ˂ʫ ʩʢʣʦʥʦʩʪ ʢʘ ʧʨʦʜʫʢʪʠʚʥʦʤ ʙʦʢʦʨʝˁʫ ʧʦʢʘʟʘʣʘ ʿʝ ʩʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 456 (3,25), ʘ ʥʘʿʤʘˁʫ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (2,64). 

ʇʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʩʝ ʩʤʘʠˁʚʘʦ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ (p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 15). ʇʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʢʦʝʬʠʮʠʿʝʥʪ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʚʘʨʠʨʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 2,72 ʫ ʥʘʿʚʝʦ˂ʿ ʛʫʩʪʠʥʠ ʜʦ 3,04 ʫ 

ʥʘʤʿʘʦˁʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʉʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɱʘʜʨʘʥ ʥʠʩʫ ʟʥʘʯʘʿʥʦ ʧʨʦʤʝʥʠʣʝ 

ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ oʜ 450 ʥʘ 550 

ʟʨʥʘ m
2
, ʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʧʦʚʝ˂ʘˁʝʤ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʦʜ 350 ʥʘ 450 ʟʨʥʘ    

m
2
. ɻʫʩʪʠʥʘ ʩʝʪʚʘ ʥʠʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ ʩʦʨʪʝ ɼʫʥʘʚʘʮ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 15. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʩʦʨʪʠ 

ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ 

ɸ ʭ ɹ) 

ʉʫʧʨʦʪʥʦ ʫʪʠʮʘʿʫ ʨʘʩʪʫ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʨʘʩʪʫ˂ʘ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʚʘ ʚʨʝʜʥʦʩʪ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (p<0,05), ʧʨʠ 

ʯʝʤʫ ʩʫ ʧʦʚʝ˂ʘʥʝ ʜʦʟʝ ʘʟʦʪʘ ʨʘʟʣʠʯʠʪʦ ʫʪʠʮʘʣʝ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

(ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 16). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ 

ɱʘʜʨʘʥ

ɼʫʥʘʚʘʮ

ʅʉ 448

ʅʉ  456

1,5

2
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4

350 ʟʨʥʘ/m2
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ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʥʘʿʚʝ˂ʠ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʿʝ ʧʦʩʪʠʛʥʫʪ 

ʧʨʠʤʝʥʦʤ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (3,11). ʂʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ ʿʝ ʠʤʘʣʘ ʥʘʿʤʘˁʫ ʚʨʝʜʥʦʩʪ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ, ʥʠʞʫ ʟʘ 

17,4% ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʢʦʣʠʯʠʥʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʩʘ 

ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʦʩʠʤ ʠʟʤʝʹʫ ʚʘʨʠʿʘʥʪʝ ʩʘ 30 kg ha
1
 ʠ 

ʚʘʨʠʿʘʥʪʝ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʋ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m

2
 ʩʘʤʦ ʿʝ 

ʥʘʿʚʝ˂ʘ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʨʦʫʟʨʦʢʦʚʘʣʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʢʦʝʬʠʮʠʿʝʥʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ. ʈʘʩʪʫ˂ʘ ʘʟʦʪʥʘ ʧʨʠʭʨʘʥʘ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ 

ʚʘʨʠʨʘˁʝ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 16. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ 

ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ 

(ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ 

ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʬʘʢʪʦʨʝ ʠ ʠʥʪʝʨʘʢʮʠʿʫ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (p< 0,01). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 

(2,62) ʠ ɱʘʜʨʘʥ (2,58) ʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝʫ˂ ʩʢʣʦʥʦʩʪ ʢʘ ʧʨʦʜʫʢʪʠʚʥʦʤ 

ʙʦʢʦʨʝˁʫ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 (2,37) ʠ ɼʫʥʘʚʘʮ (2,44).  

ʇʦʚʝ˂ʘˁʝʤ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʟʥʘʯʘʿʥʦ ʦʧʘʜʘ ʧʨʦʩʝʯʥʦ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ 

(p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 17). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ, ʥʘʿʚʝ˂ʝ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ ʿʝ ʙʠʣʦ ʫ 

ʥʘʿʤʘˁʦ ʿʛʫʩʪʠʥʠ (2,82). ʅʘʿʚʝ˂ʝ ʩʤʘˁʝˁʝ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ 
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ʿʝ ʫʪʚʨʹʝʥʦ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ, ʥʠʞʝ ʟʘ 32,1% ʫ ʦʜʥʦʩʫ ʥʘ 

ʚʘʨʠʿʘʥʪʫ ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. ʉʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

ʟʥʘʯʘʿʥʦ ʦʧʘʜʘ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ 

ɼʫʥʘʚʘʮ. ʉʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɱʘʜʨʘʥ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʫʿ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ 

ʩʘʤʦ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 450 ʥʘ 550 ʟʨʥʘ m
2
. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 17. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʩʦʨʪʠ 

ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ 

ɸ ʭ ɺ) 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʧʦʚʝ˂ʘˁʘ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ (p<0,05) ʦʜ 2,23 ʥʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ ʜʦ 2,78 ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ.  

7.1.4. ɹʨʦʿ ʙʠˀʘʢʘ m 2
 

ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ m
2
 

 
ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ 

ʠʟʥʦʩʠʦ 305,7. ʅʘ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ 

ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʫ ʠʤʘʣʠ ʛʦʜʠʥʘ, ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01) 

(ʇʨʠʣʦʛ 1.1., ʪʘʙʝʣʘ ʇ.1). ʇʦʜ ʫʪʠʮʘʿʝʤ ʛʦʜʠʥʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ ʙʠʦ ʿʝ 

ʥʘʿʤʘˁʠ ʫ 2013. (247,6), ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ 2014. (305,7), ʘ ʥʘʿʚʝ˂ʠ ʫ 2012. ʛʦʜʠʥʠ 

(232,1). (ʪʘʙʝʣʘ 8). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʠ ʙʨʦʿ 

ʙʠˀʘʢʘ m
2
 ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (305,6), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ɱʘʜʨʘʥ (284,3). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪe ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 350 ʥʘ 450 
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ʟʨʥʘ m
2
 
 
ʙʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʨʘʩʪʝ ʟʘ 27,7%, ʘ ʧʦʚʝ˂ʘˁʝʤ ʩʝʪʚʝʥʝ 

ʥʦʨʤʝ ʥʘ 550 ʟʨʥʘ m
2
 ʟʘ 23,4% ʫ ʦʜʥʦʩʫ ʥʘ ʩʨʝʜˁʫ ʛʫʩʪʠʥʫ, ʦʜʥʦʩʥʦ ʟʘ 57,6% ʫ 

ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. ʇʨʠʭʨʘʥʘ ʘʟʦʪʦʤ ʥʠʿʝ ʠʤʘʣʦ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʥʘ ʚʘʨʠʨʘˁʝ ʦʚʝ ʦʩʦʙʠʥʝ. 

ɹʨʦʿ ʙʠˀʘʢʘ m
2
 ʫ 2012. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʦ ʦʜ ʫʪʠʮʘʿʘ ʩʦʨʪʝ, 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ (p<0,01) ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ 

ʥʘ ʫʩʣʦʚʝ ʧʦʚʝ˂ʘʥʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ 

ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (p<0,05). 

ʀʟʤʝʹʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ 

ʙʨʦʿʫ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 456 (319,9) ʠ 

ɱʘʜʨʘʥ (319,9) (p<0,05). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʠ 

ʙʨʦʿ ʙʠˀʘʢʘ m
2
 ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (339,9). ʅʘʿʤʘˁʠ ʙʨʦʿ ʙʠˀʘʢʘ m

2
 

ʿʝ ʫʪʚʨʹʝʥ ʢʦʜ ʿʝ ʩʦʨʪʝ ɼʫʥʘʚʘʮ (312,3). 

 

 

*ʉʦʨʪʘ: 1 ï ʅʦʚʦʩʘʜʩʢʠ 448; 2 ï ʅʦʚʦʩʘʜʩʢʠ 456; 3 ï ɼʫʥʘʚʘʮ; 4 ï ɱʘʜʨʘʥ. 

ɻʫʩʪʠʥʘ ʩʝʪʚʝ: 1 ï 350 ʟʨʥʘ m-2; 2 ï 450 ʟʨʥʘ m-2; 3 ï 550 ʟʨʥʘ m-2. 

ɼʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ: 1 ï 0 kg ha-1; 2 ï 30 kg ha-1; 3 ï 60 kg ha-1; 4 ï 90 kg ha-1. 

ɻʨʘʬʠʢʦʥ 18. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʙʠˀʘʢʘ m
ï2

 ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ 

ɸ ʭ ɹ ʭ ɺ) 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

100 

 

ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿʘ ʙʠˀʘʢʘ m
2
 

(p<0,05). ʆʯʝʢʠʚʘʥʦ, ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʙʠˀʘʢʘ ʿʝ ʙʠʦ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (392,3), 

ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʫ ʩʨʝʜˁʦʿ (323,8), ʘ ʥʘʿʤʘˁʠ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ (253,1).  

ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʠʭ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ ʙʝʟ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʿʝ ʟʘʙʝʣʝʞʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʙʨʦʿ ʙʠˀʘʢʘ m
2
 ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ 

ʚʘʨʠʿʘʥʪʝ ʩʘ ʘʟʦʪʥʦʤ ʧʨʠʭʨʘʥʦʤ. ʄʝʹʫʪʠʤ, ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʩʦʨʪʝ ʩʫ 

ʧʦʢʘʟʘʣʝ ʨʘʟʣʠʯʠʪʫ ʨʝʘʢʮʠʿʫ ʥʘ ʫʩʣʦʚʝ ʧʦʚʝ˂ʘˁʘ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʫ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) 

(p<0,05). ɽʬʝʢʘʪ ʦʚʝ ʠʥʪʝʨʘʢʮʠʿʝ ʥʘ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʛʨʘʬʠʢʦʥʫ 18. 

ʅʘ ʙʨʦʿ ʙʠˀʘʢʘ m
2
 ʫ 2013. ʛʦʜʠʥʠ ʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʩʚʠ ʠʩʧʠʪʠʚʘʥʠ 

ʬʘʢʪʦʨʠ, ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʠʥʪʝʨʘʢʮʠʘʿ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ (p<0,01).  

ʀʟʤʝʹʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʫʪʚʨʹʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ 

ʙʨʦʿʫ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (p<0,05). ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʙʠˀʘʢʘ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 (266,2), ʟʘʪʠʤ ʩʦʨʪʝ ɼʫʥʘʚʘʮ (249,4) ʠ ɱʘʜʨʘʥ (242,1), ʘ ʥʘʿʤʘˁʠ 

ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (232,7). 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʧʦʚʝ˂ʘˁʘ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʟʘʧʘʞʘ ʩʝ ʪʨʝʥʜ ʨʘʩʪʘ ʧʨʦʩʝʯʥʦʛ 

ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ 

ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 19). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ, 

ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʙʠˀʘʢʘ m
2
 ʿʝ ʠʤʘʣʘ ʥʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ (312,0), ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʩʨʝʜˁʘ 

(246,9), ʘ ʥʘʿʤʘˁʠ ʥʘʿʥʠʞʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (184,0). ʉʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ ʠ ɼʫʥʘʚʘʮ ʩʫ 

ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʙʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɱʘʜʨʘʥ ʫ ʥʘʿʤʘˁʦʿ ʠ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʋ ʩʨʝʜˁʦʿ ʛʫʩʪʠʥʠ 

ʩʝʪʚʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʙʨʦʿ ʙʠˀʘʢʘ m
2
 ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʚʝ ʦʩʪʘʣʝ ʩʦʨʪʝ ʫ ʦʛʣʝʜʫ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʙʨʦʿ 

ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʚʘʨʠʨʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 168,5 ʩʦʨʪʝ ɱʘʜʨʘʥ ʫ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʜʦ 332,3, ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. 
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*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 19. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʙʠˀʘʢʘ m
ï2

 ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ ) 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 20. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʙʠˀʘʢʘ m
ï2

 ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʿʝ 

ʠʤʘʦ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʙʨʦʿ ʙʠˀʘʢʘ m
2
 (184) ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʚʘʨʠʿʘʥʪʝ ʩʘ ʘʟʦʪʥʦʤ 

ʧʨʠʭʨʘʥʦʤ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥʘ 20). ʈʘʩʪʫ˂ʘ ʘʟʦʪʥʘ ʧʨʠʭʨʘʥʘ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ 

ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ m
2
 ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448, ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɼʫʥʘʚʘʮ, ʜʦʢ 

ʿʝ ʩʦʨʪʘ ɱʘʜʨʘʥ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʚʘʣʘ ʙʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʩʘ ʩʚʘʢʠʤ 

ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʦʩʠʤ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 30 

ʥʘ 60 kg ha
1
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ɹʨʦʿ ʙʠˀʘʢʘ m
ï2

 ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʙʠʦ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ ʠ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʫʩʣʦʚʝ ʧʦʚʝ˂ʘʥʝ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (p<0,01) (ʪʘʙʝʣʘ 8). 

ʀʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʫ 2014. ʛʦʜʠʥʠ ʥʠʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʧʦʛʣʝʜʫ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʦʩʠʤ ʩʦʨʪʝ ɱʘʜʨʘʥ. ʉʦʨʪʘ 

ɱʘʜʨʘʥ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʙʨʦʿ ʙʠˀʘʢʘ m
ï2

 ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʩʦʨʪʝ ʫ 

ʦʛʣʝʜʫ (p<0,05). 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 21. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʙʠˀʘʢʘ m
ï2

 ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

ʉʘ ʧʦʨʘʩʪʦʤ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʧʨʠʤʝ˂ʫʿʝ ʩʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʙʠˀʘʢʘ 

(p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 21). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ, ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʙʠˀʘʢʘ ʿʝ ʫʪʚʨʹʝʥ ʧʨʠ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (371,21). ɹʨʦʿ ʙʠˀʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʙʠʦ ʿʝ ʥʠʞʠ ʟʘ 126,0. ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (232,7) ʿʝ ʠʤʘʣʘ 

ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʙʨʦʿ ʙʠˀʘʢʘ m
2
 ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʋ ʩʨʝʜˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 (315,5) ʠ 

ʅʦʚʦʩʘʜʩʢʠ 456 (309,8) ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʙʨʦʿ ʙʠˀʘʢʘ m
2 
ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʦʨʪʝ ɱʘʜʨʘʥ (276,7) ʠ ɼʫʥʘʚʘʮ (300,3). ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ ʙʨʦʿʫ ʙʠˀʘʢʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ, ʧʨʠ ʯʝʤʫ ʿʝ ʩʦʨʪʘ 

ɱʘʜʨʘʥ ʠʤʘʣʘ ʥʘʿʤʘˁʠ (345,3), ʘ ʩʦʨʪʘ ɼʫʥʘʚʘʮ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʙʠˀʘʢʘ m
2 
(388,6). 
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ʊʘʙʝʣʘ 8. ɹʨʦʿ ʙʠˀʘʢʘ m
ï2

 ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ɹʨʦʿ ʙʠˀʘʢʘ mï2 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014. X  

323,0°4,892 A 247,64°4,617 C 305,67°4,597 B 292,1 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 339,92°9,610 a 266,39°7,858 a 310,61°10,708 a 305,64 

ʅʦʚʦʩʘʜʩʢʠ 456 36 319,94°9,654 b 232,72°9,164 d 309,36°8,370 a 287,34 

ɼʫʥʘʚʘʮ 36 312,28°9,458 c 249,39°8,453 b 311,69°10,164 a 291,12 

ɱʘʜʨʘʥ 36 319,94°10,207b 242,06°10,670 c 291,00°7,000 b 284,33 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 253,17°2,152 c 184,04°2,949 c 245,21°2,085 c 227,47 

450 48 323,79°1,999 b 246,92°2,226 b 300,58°2,863 b 290,43 

550 48 392,29°1,960 a 311,96°2,618 a 371,21°3,255 a 358,49 

ɼʦʟʘ 

ʧʨʠʭʨʘʥʝ 

 (kg N ha-1) 

0 36 327,33°10,163a 242,00°8,858 c 304,97°9,129 ns 291,43 

30 36 320,36°10,287b  247,8°9,179 ab 304,89°9,021 ns 304,89 

60 36 322,81°9,317 b 249,17°9,613 a 307,81°9,629 ns 293,26 

90 36 321,83°9,713 b 251,50°9,586 a 305,00°9,364 ns 292,78 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  **  **   

ɺ  *  **  ns  

ɸ ʭ ɹ  ns **  **   

ɸ ʭ ɺ  ns **  ns  

ɹ ʭ ɺ  ns ns ns  

ɸ ʭ ɹ ʭ ɺ  *  ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

*ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%.  

*Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

xSX °



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

104 

 

7.2. ʇʨʦʜʫʢʪʠʚʥʝ ʦʩʦʙʠʥʝ 

7.2.1. ɹʨʦʿ ʢʣʘʩʦʚʘ m
ï2

 

ɹʨʦʿ ʢʣʘʩʦʚʘ m
ï2

 ʪʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʠʩʧʠʪʠʚʘˁʘ je ʟʥʘʯʘʿʥʦ 

ʚʘʨʠʨʘʦ ʧʦʜ ʫʪʠʮʘʿʝʤ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ (p<0,01) (ʇʨʠʣʦʛ 1.2., ʪʘʙʝʣʘ ʇ.6). ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ ʫ ʫʢʫʧʥʦʤ 

ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ, ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ ʘʟʦʪʘ, ʿʝ ʠʟʥʦʩʠʦ 755,6. 

ʅʘʿʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʿʝ ʠʩʧʦˀʝʥ ʫ 2013. ʛʦʜʠʥʠ (700,5), ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ 2014. 

ʛʦʜʠʥʠ (755,5), ʘ ʥʘʿʚʝ˂ʠ ʫ 2012. ʛʦʜʠʥʠ (811,0) (ʪʘʙʝʣʘ 9). ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ 

ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (794,6). ɹʨʦʿ ʢʣʘʩʦʚʘ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʩʦʨʪʝ ɱʘʜʨʘʥ ʙʠʦ ʿʝ ʥʘʿʥʠʞʠ ʠ ʠʟʥʦʩʠʦ ʿʝ 708,3. ʇʦʚʝ˂ʘˁʝʤ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʦʚʝ˂ʘʚʘʦ ʩʝ ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ 

ʧʦʚʨʰʠʥʝ. ʆʯʝʢʠʚʘʥʦ, ʥʘʿʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʿʝ ʠʤʘʣʘ ʥʘʿʤʘˁʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ 

(753,0). ɹʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
 ʿʝ ʙʠʦ 

ʚʝ˂ʠ ʟʘ 130,7, ʘ ʫ ʥʘʿʚʝ˂ʦ ʿʛʫʩʪʠʥʠ ʟʘ 168,3. ʉʘ ʧʦʨʘʩʪʦʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʨʘʩʪʝ ʦʜ 673,3 ʫ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʜʦ 834,9 ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

ʅʘ ʙʨʦʿ ʢʣʘʩʦʚʘ m
ï2

 ʫ 2012. ʛʦʜʠʥʠ ʟʥʘʯʘʿʥʦ ʩʫ ʫʪʠʮʘʣʠ ʩʦʨʪʘ, ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01) (ʪʘʙʝʣʘ 9). ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʪʠ ʧʨʚʦʛ ʠ ʜʨʫʛʦʛ 

ʥʠʚʦʘ ʥʠʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘ ʿ ʥʘ ʚʘʨʠʨʘˁʝ ʦʚʝ ʦʩʦʙʠʥʝ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ 

ʥʝʟʘʚʠʩʥʦ ʜʝʣʦʚʘˁʝ ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ. 

ʉʦʨʪʘ ɱʘʜʨʘʥ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 (754,7) ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʚʝ ʜʨʫʛʝ ʧʨʦʫʯʘʚʘʥʝ ʩʦʨʪʝ ʫ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʠ ʚʘʨʠʿʘʥʪʘʤʘ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʰʪʦ ʩʝ ʤʦʞʝ ʧʨʠʧʠʩʘʪʠ ˁʝʥʦʿ ʩʤʘˁʝʥʦʿ ʩʢʣʦʥʦʩʪʠ ʢʘ ʙʦʢʦʨʝˁʫ. 

ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 ʙʠʦ ʿʝ ʥʘʿʚʝ˂ʠ (838,3), ʢʘʦ ʨʝʟʫʣʪʘʪ 

ˁʝʥʦʛ ʥʘʿʚʝ˂ʝʛ ʦʧʰʪʝʛ ʠ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ. 

ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 

(pι0,05). ʅʘʿʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʿʝ ʫʪʚʨʹʝʥ ʥʘ ʚʘʨʠʿʘʥʪʠ 

ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ (711,3), ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʨʝʜˁʝ ʛʫʩʪʠʥʝ (842,0), ʘ 

ʥʘʿʚʝ˂ʠ ʥʘ ʚʘʨʠʿʘʥʪʠ ʥʘʿʚʝ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (879,6). 

ʋʪʠʮʘʿ ʧʦʚʝ˂ʘʥʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʙʝʣʝʞʠ ʪʨʝʥʜ ʟʥʘʯʘʿʥʦʛ ʨʘʩʪʘ ʙʨʦʿʘ 

ʢʣʘʩʦʚʘ (pι0,05) ʠʟʤʝʹʫ ʩʚʠʭ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʦʩʠʤ ʠʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʩʘ 
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30 kg ha
1
 ʠ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha

1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ, ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʿʝ ʫʪʚʨʹʝʥ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 90 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

(894,5). ʅʘʿʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʿʝ ʠʩʧʦˀʝʥ ʥʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʙʝʟ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ (720,4).  

ʊʘʙʝʣʘ 9. ɹʨʦʿ ʢʣʘʩʦʚʘ m
ï2

 ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ɹʨʦʿ ʢʣʘʩʦʚʘ mï2 

ɻʦʜʠʥʘ 144 

2012. 2013. 2014. X  

810,98°10,570 A  700,45°12,189 C 755,50°10,210 B  
755,6 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 823,34°19,160 a 699,33°18,341 b 746,76°21,618 b 
756,5 

ʅʦʚʦʩʘʜʩʢʠ 456 36 838,31°18,457 a 746,25°24,790 a 799,20°20,966 a 
794,6 

ɼʫʥʘʚʘʮ 36 827,56°26,081 a 719,77°26,635 b 742,43°18,295 b 
763,3 

ɱʘʜʨʘʥ 36 754,72°17,714 b 636,46°24,083 c 733,60°19,664 b 
708,3 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m
-2
) 

350 48 711,32°14,211 c 555,05°11,593 c 692,69°14,634 c 
653,0, 

450 48 842,05°14,692 b 699,18°12,331 b 760,02°14,460 b 
767,1 

550 48 879,59°16,428 a 847,13°12,728 a 813,78°19,278 a 
846,8 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 720,35°16,680 c 638,22°24,622 d 670,27°14,415 d 
676,3 

30 36 796,55°21,966 b 684,28°24,863 c 722,95°17,890 c 
734,6 

60 36 832,57°18,072 b 717,24°24,419 b 780,67°15,998 b 
776,8 

90 36 894,44°16,896 a 762,08°19,300 a 848,09°20,468 a 
834,9 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  **  **   

ɺ  **  **  **   

ɸ ʭ ɹ  ns **  **   

ɸ ʭ ɺ  ns ns ns  

ɹ ʭ ɺ  ns ns ns  

ɸ ʭ ɹ ʭ ɺ  ns ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿ ʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%. 

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

xSX °
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ɹʨʦʿ ʢʣʘʩʦʚʘ m
ï2

 ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʿʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʚʠʭ 

ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (p<0,01). 

ʉʘʛʣʘʩʥʦ ʨʝʟʫʣʪʘʪʠʤʘ ʠʟ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ, ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ je 

ʟʘʙʝʣʝʞʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (746,2), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ɱʘʜʨʘʥ (636,5). ʉʦʨʪʘ 

ɱʘʜʨʘʥ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʚʝ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ. ʆʩʪʘʣʝ ʩʦʨʪʝ ʫ ʦʛʣʝʜʫ ʥʠʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ ʫ ʦʚʦʤ ʩʚʦʿʩʪʚʫ.  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 22. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʙʠˀʘʢʘ m
ï2

 ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘʿʚʝ˂ʠ 

ʙʨʦʿ ʢʣʘʩʦʚʘ ʿʝ ʫʪʚʨʹʝʥ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ (847,1), ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʫ ʛʫʩʪʠʥʠ ʦʜ 450 

ʟʨʥʘ m
2
 (699,2), ʘ ʥʘʿʤʘˁʠ ʫ ʥʘʿʥʠʞʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (555,1). ʉʦʨʪʘ ɱʘʜʨʘʥ ʿʝ 

ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ 

ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʀʟʤʝʹʫ ʦʩʪʘʣʠʭ ʩʦʨʪʠ ʥʠʩʫ ʧʦʩʪʦʿʘʣʝ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. ʉʫʧʨʦʪʥʦ, ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2 
ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ 

ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʙʨʦʿʫ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʦʩʠʤ ʩʦʨʪʠ 

ʅʦʚʦʩʘʜʩʢʠ 448 (711,7) ʠ ɼʫʥʘʚʘʮ (699,1). ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ
 
 

ʧʦʚʨʰʠʥʝ ʫ ʚʘʨʠʿʘʥʪʠ ʩʨʝʜˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠʩʧʦˀʠʣʘ ʿʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 

(761,1), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ɱʘʜʨʘʥ (624,92). ʉʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 (896,9) ʠ ɼʫʥʘʚʘʮ 

(904,4) ʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 
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(808,3) ʠ ɱʘʜʨʘʥ (779,9) ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 22).  

ʉʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʙʨʦʿ ʢʣʘʩʦʚʘ 

ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ. ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʟʘ 174,1 ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ.  

ɹʨʦʿ ʢʣʘʩʦʚʘ m
ï2

 ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʙʠʦ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (p<0,01). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ 

ʦʩʪʚʘʨʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (799,2) ʫ ʦʜʥʦʩʫ ʥʘ 

ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ. ʀʟʤʝʹʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 (746,8), ɼʫʥʘʚʘʮ (742,4) ʠ 

ɱʘʜʨʘʥ (733,6) ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʫ ʧʨʦʩʝʯʥʦʤ ʙʨʦʿʫ ʢʣʘʩʦʚʘ m
ï2

.  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 23. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
ï2

 ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2014 ʛʦʜʠʥʠ ( ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 23). ʇʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ 

ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʿʝ ʚʘʨʠʨʘʦ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 692,7 ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʜʦ 

813,8 ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʉʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʩʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɼʫʥʘʚʘʮ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʚʘʿʫ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ 

ʧʦʚʨʰʠʥʝ, ʜʦʢ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʧʦʢʘʟʫʿʝ ʟʥʘʯʘʿʘʥ ʧʦʨʘʩʪ ʧʨʠ ʧʦʚʝ˂ʘˁʫ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 350 ʥʘ 450 ʟʨʥʘ m
2
. ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʠʿʝ ʠʤʘʣʦ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʥʘ ʧʨʦʩʝʯʘʥ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʩʦʨʪʝ ɱʘʜʨʘʥ.   
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ʇʦʚʝ˂ʘʥʘ ʘʟʦʪʥʘ ʧʨʠʭʨʘʥʘ ʧʦʢʘʟʫʿʝ ʪʨʝʥʜ ʟʥʘʯʘʿʥʦʛ ʨʘʩʪʘ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ 

ʢʣʘʩʦʚʘ m
ï2 
ʧʨʝʪʝʞʥʦ ʢʦʜ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ (p<0,01). ʅʘʿʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ 

ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʿʝ ʙʠʦ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʙʝʟ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

(670,3), ʟʘʪʠʤ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 30 kg ha
1 
ʘʟʦʪʘ (722,9) ʠ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha

1 
ʘʟʦʪʘ 

(780,7), ʘ ʥʘʿʚʝ˂ʠ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 90 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (848,1). 

7.2.2. ɼʫʞʠʥʘ ʢʣʘʩʘ 

ʇʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ 

ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʘʛʨʦʝʢʦʣʦʰʢʝ ʫʩʣʦʚʝ, ʩʦʨʪʫ, ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʫ ʘʟʦʪʦʤ (p<0,01) (ʇʨʠʣʦʛ 1.2., ʪʘʙʝʣʘ ʇ.6). ʇʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ 

ʙʠʣʘ ʥʘʿʤʘˁʘ 2013. ʛʦʜʠʥʝ (6,39 cm), ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ 2012. ʛʦʜʠʥʠ (6,84 cm), ʘ 

ʥʘʿʚʝ˂ʘ ʫ 2014. ʛʦʜʠʥʠ (8,17 cm) (ʪʘʙʝʣʘ 10). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʤʘˁʫ ʜʫʞʠʥʫ ʢʣʘʩʘ ʩʫ ʠʤʘʣʝ ʩʦʨʪʝ ɼʫʥʘʚʘʮ (6,97 cm) ʠ 

ɱʘʜʨʘʥ (6,98 cm), ʟʘʪʠʤ ʩʣʝʜʠ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (7,03 cm), ʘ ʥʘʿʚʝ˂ʫ ʩʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 (7,46 cm). ʇʦʨʘʩʪ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʧʨʦʫʟʨʦʢʦʚʘʦ ʧʘʜ, ʘ ʧʦʚʝ˂ʘˁʝ 

ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʨʘʩʪ ʧʨʦʩʝʯʥʝ ʜʫʞʠʥʝ ʢʣʘʩʘ. ɼʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʙʠʣʘ ʚʝ˂ʘ ʟʘ 34,7% ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʿʚʝ˂ʫ ʛʫʩʪʠʥʫ. ʇʦʜ ʫʪʠʮʘʿʝʤ 

ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ, ʥʘʿʤʘˁʫ ʜʫʞʠʥʫ ʢʣʘʩʘ ʿʝ ʠʩʧʦˀʠʣʘ ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ ʙʝʟ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (6,47 cm). ʄʘʢʩʠʤʘʣʥʘ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 90 kg ha
1
 ʿʝ 

ʧʦʚʝ˂ʘʣʘ ʧʨʦʩʝʯʥʫ ʜʫʞʠʥʫ ʢʣʘʩʘ ʟʘ 15,5% ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ.  

ɼʫʞʠʥʘ ʢʣʘʩʘ ʫ 2012. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʤʝˁʝʥʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ (p<0,01) (ʪʘʙʝʣʘ 10). 

ʅʘʿʚʝ˂ʫ ʜʫʞʠʥʫ ʢʣʘʩʘ, ʟʘ ʩʚʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʪʨʝʪʤʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, 

ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (7,30 cm). ʅʘʿʤʘˁʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʝʿ ʠʟʤʝʨʝʥʘ ʢʦʜ 

ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 (6,43 cm) ʠ ʙʠʣʘ ʿʝ ʟʥʘʯʘʿʥʦ ʤʘˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ 

ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ (p<0,05). ʀʟʤʝʹʫ ʦʩʪʘʣʠʭ ʩʦʨʪʠ ʫ ʦʛʣʝʜʫ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʠʭ 

ʨʘʟʣʠʢʘ ʫ ʧʦʛʣʝʜʫ ʧʨʦʩʝʯʥʝ ʜʫʞʠʥʝ ʢʣʘʩʘ.  

ʇʦʨʘʩʪ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʩʤʘʫˁʿʝ ʜʫʞʠʥʫ ʢʣʘʩʘ (p<0,05). ʅʘʿʚʝ˂ʘ 

ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʫʪʚʨʹʝʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (7,09 cm) ʠ ʙʠʣʘ ʿʝ ʟʘ 0,24 cm 

ʚʝ˂ʘ ʦʜ ʧʨʦʩʝʯʥʝ ʜʫʞʠʥʝ ʢʣʘʩʘ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
,
 
ʦʜʥʦʩʥʦ ʟʘ 

0,53 cm ʫ ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʫ ʦʜ 550 ʟʨʥʘ m
2 
.  
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ʊʘʙʝʣʘ 10. ɼʫʞʠʥʘ ʢʣʘʩʘ (cm) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ɼʫʞʠʥʘ ʢʣʘʩʘ (cm) 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014. X  

6,836 Ñ 0,052 B 6,392 Ñ 0,079 C  8,166 Ñ 0,096 A  7,13 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 7,298 Ñ 0,102 a 6,921 Ñ 0,149 a 8,166 Ñ 0,096 ab 7,46 

ʅʦʚʦʩʘʜʩʢʠ 456 36 6,425 Ñ 0,071 b 6,329 Ñ 0,130 b 8,322 Ñ 0,116 a 7,03 

ɼʫʥʘʚʘʮ 36 6,702 Ñ 0,010 a 6,267 Ñ 0,154 b 7,934 Ñ 0,077 c 6,97 

ɱʘʜʨʘʥ 36 6,919 Ñ 0,086 a 6,050 Ñ 0,163 c 7,965 Ñ 0,128 bc 6,98 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 7,093 Ñ 0,096 a 6,826 Ñ 0,133 a 8,340 Ñ 0,108 a 7,42 

450 48 6,853 Ñ 0,075 b 6,440 Ñ 0,135 b 8,111 Ñ 0,064 b 7,13 

550 48 6,562 Ñ 0,084 c 5,909 Ñ 0,108 c 7,839 Ñ 0,091 c 6,77 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 6,464 Ñ 0,070 c 5,389 Ñ 0,117 d 7,571 Ñ 0,088 d 6,47 

30 36 6,631 Ñ 0,076 b 6,291 Ñ 0,109 c 7,938 Ñ 0,069 c 6,95 

60 36 7,013 Ñ 0,111 b 6,766 Ñ 0,140 b 8,246 Ñ 0,092 b 7,34 

90 36 7,236 Ñ0,104 a 7,120 Ñ 0,091 a 8,631 Ñ 0,097 a 7,66 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  **  **   

ɺ  **  **  **   

ɸ ʭ ɹ  ns **  ns  

ɸ ʭ ɺ  ns ns ns  

ɹ ʭ ɺ  ns **  ns  

ɸ ʭ ɹ ʭ ɺ  ns ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿ ʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%. 

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʚʘʨʠʨʘʣʘ ʫ 

ʠʥʪʝʨʚʘʣʫ ʦʜ 6,46 cm ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʜʦ 7,24 cm ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ 

ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʀʟʤʝʹʫ ʩʚʠʭ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʩʫ ʧʦʩʪʦʿʘʣʝ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʿ ʜʫʞʠʥʠ ʢʣʘʩʘ (p<0,05), ʦʩʠʤ ʠʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʩʘ 

30 kg ha
1 
ʘʟʦʪʘ (6,63 cm) ʠ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha

1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (7,01 cm). 

xSX °
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ɼʫʞʠʥʘ ʢʣʘʩʘ ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʿʝ ʚʘʨʠʨʘʣʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʚʠʭ 

ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ ʠ ʠʥʪʝʨʘʢʮʠʿʘ: ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ 

ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01).  

ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʫʪʚʨʹʝʥʘ ʢʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 

(6,92 cm), ʘ ʥʘʿʤʘˁʘ ʢʦʜ ʩʦʨʪʝ ɱʘʜʨʘʥ (6,05 cm). ʀʟʤʝʹʫ ʩʦʨʪʠ ʩʫ ʧʦʩʪʦʿʘʣʝ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʿ ʜʫʞʠʥʠ ʢʣʘʩʘ (p<0,05), ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ 

ʅʦʚʦʩʘʜʩʢʠ 456 (6,33 cm) ʠ ɼʫʥʘʚʘʮ (6,27 cm).  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 24. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʜʫʞʠʥʝ ʢʣʘʩʘ (cm) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

ʇʦʚʝ˂ʘˁʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʧʨʦʩʝʯʥʫ ʜʫʞʠʥʫ ʢʣʘʩʘ (p<0,05), 

ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

(ʛʨʘʬʠʢʦʥ 24). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ, ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʙʠʣʘ ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ (6,82 cm). ʅʘʿʤʘˁʘ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʠʟʤʝʨʝʥʘ ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʠ ʙʠʣʘ ʿʝ ʥʠʞʘ ʟʘ 0,92 cm ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. 

ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʦʜ 350 ʥʘ 450 ʟʨʥʘ m
2
 ʥʠʿʝ ʧʨʦʫʟʨʦʢʦʚʘʣʦ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘˁʝ 

ʜʫʞʠʥʝ ʢʣʘʩʘ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɼʫʥʘʚʘʮ, ʘ ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 450 

ʥʘ 550 ʟʨʥʘ m
2
 
 
ʥʠʿʝ ʜʦʧʨʠʥʝʣʦ ʟʥʘʯʘʿʥʦʤ ʩʤʘˁʝˁʫ ʧʨʦʩʝʯʥʝ ʜʫʞʠʥʝ ʢʣʘʩʘ ʩʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɼʫʥʘʚʘʮ. ʉʦʨʪʘ ɱʘʜʨʘʥ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʜʫʞʠʥʫ ʢʣʘʩʘ ʩʘ 

ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. 

ʇʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʧʦʢʘʟʫʿʝ ʪʨʝʥʜ ʟʥʘʯʘʿʥʦʛ ʨʘʩʪʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (p<0,05). ʀʟʤʝʹʫ ʩʚʠʭ ʚʘʨʠʿʘʥʪʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʩʫ ʧʦʩʪʦʿʘʣʝ 

550 ʟʨʥʘ/m2

450 ʟʨʥʘ/m2

350 ʟʨʥʘ/m2

4,5

5

5,5

6

6,5

7

7,5

ʅʉ 448
ʅʉ 456

ɼʫʥʘʚʘʮ
ɱʘʜʨʘʥ

cdef
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ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʧʨʦʩʝʯʥʝ ʜʫʞʠʥʝ ʢʣʘʩʘ. ʅʘʿʤʘˁʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ 

ʠʟʤʝʨʝʥʘ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʙʝʟ ʜʦʜʘʪʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (5,39 cm). ʅʘʿʚʝ˂ʝ 

ʧʦʚʝ˂ʘˁʝ ʜʫʞʠʥʝ ʢʣʘʩʘ ʦʜ 1,79 cm ʿʝ ʫʪʚʨʹʝʥʦ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 90 kg ha
1
 ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ. ʄʝʹʫʪʠʤ, ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ ʿʝ ʨʘʟʣʠʯʠʪʦ ʫʪʠʮʘʣʘ ʥʘ ʧʨʦʩʝʯʥʫ ʜʫʞʠʥʫ 

ʢʣʘʩʘ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) 

(ʛʨʘʬʠʢʦʥ 25). ʇʨʠʤʝʥʘ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʠʿʝ ʜʦʚʝʣʘ ʜʦ ʟʥʘʯʘʿʥʦʛ 

ʧʦʚʝ˂ʘˁʘ ʜʫʞʠʥʝ ʢʣʘʩʘ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʚʦʿ ʠ ʜʨʫʛʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ, ʜʦʢ ʿʝ ʫ ʪʨʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʧʨʦʫʟʨʦʢʦʚʘʣʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʇʦʚʝ˂ʘˁʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʦʜ 

30 kg ha
1
 ʥʘ 60 kg ha

1
 ʥʠʿʝ ʜʦʧʨʠʥʝʣʦ ʟʥʘʯʘʿʥʦʿ ʧʨʦʤʝʥʠ ʜʫʞʠʥʝ ʢʣʘʩʘ ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 25. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʜʫʞʠʥʝ ʢʣʘʩʘ (cm) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ɼʫʞʠʥʘ ʢʣʘʩʘ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ, 

ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʫ ʘʟʦʪʦʤ (p<0,01). ʂʘʦ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ, 

ʠʥʪʨʝʘʢʮʠʿʩʢʠ ʝʬʝʢʪʠ ʥʘ ʦʙʘ ʥʠʚʦʘ ʥʠʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʦʚʫ ʦʩʦʙʠʥʫ. 

ʄʝʹʫʪʠʤ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʧʨʝʪʭʦʜʥʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ 

ʜʫʞʠʥʫ ʢʣʘʩʘ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456. ʇʨʦʩʝʯʥʘ 

ʜʫʞʠʥʘ ʢʣʘʩʘ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 456 (8,32 cm) ʠ ʅʦʚʦʩʘʜʩʢʠ 448 (8,17 cm) ʙʠʣʘ ʿʝ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʦʜ ʧʨʦʩʝʯʥʝ ʜʫʞʠʥʝ ʢʣʘʩʘ ʩʦʨʪʠ ɱʘʜʨʘʥ (7,397 cm) ʠ ɼʫʥʘʚʘʮ 

(7,93 cm) (p<0,05). 
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ʇʦʚʝ˂ʘˁʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʟʥʘʯʘʥʿʦ ʩʤʘˁʫʿʝ ʧʨʦʩʝʯʥʫ ʜʫʞʠʥʫ ʢʣʘʩʘ (p<0,05). 

ʅʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʫʪʚʨʹʝʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (8,34 cm). ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
 ʿʝ ʩʤʘˁʠʣʘ ʧʨʦʩʝʯʥʫ ʜʫʞʠʥʫ ʢʣʘʩʘ ʟʘ 2,8%, ʘ ʥʘʿʚʝ˂ʘ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 550 ʟʨʥʘ m
2
 ʟʘ 6,0% ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ.  

ʉʘʛʣʘʩʥʦ ʨʝʟʫʣʪʘʪʠʤʘ ʠʟ ʧʨʝʪʭʦʜʥʝ ʜʚʝ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʦʚʝ˂ʘˁʝ 

ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʚʘ ʧʨʦʩʝʯʥʫ ʜʫʞʠʥʫ ʢʣʘʩʘ (p<0,05). 

ʅʘʿʤʘˁʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʫʪʚʨʹʝʥʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

(7,57 cm). ʋ ʚʘʨʠʿʘʥʪʠ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ 

ʧʦʚʝ˂ʘʥʘ ʟʘ 4,6% ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ, ʧʨʠʤʝʥʦʤ 60 kg ha
1
 ʘʟʦʪʘ ʟʘ 8,2%, ʘ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 90 kg ha
1
 ʟʘ 12,3% ʫ ʦʜʥʦʩʫ ʥʘ ʠʩʪʫ 

ʚʘʨʠʿʘʥʪʫ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. 

7.2.3. ɹʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʅʘ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʪʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ 

ʠʩʧʠʪʠʚʘˁʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʫ ʠʩʧʦˀʠʣʠ ʘʛʨʦʝʢʦʣʦʰʢʠ ʫʩʣʦʚʠ, ʩʦʨʪʘ, ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01) (ʇʨʠʣʦʛ 1.2., ʪʘʙʝʣʘ ʇ.6). ʇʦʜ ʫʪʠʮʘʿʝʤ 

ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʙʠʦ ʥʘʿʤʘˁʠ ʫ 2013. ʛʦʜʠʥʠ (15,4), 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ 2012, ʛʦʜʠʥʠ (17,2), ʘ ʥʘʿʚʝ˂ʠ ʫ 2014. ʛʦʜʠʥʠ (20,0) (ʪʘʙʝʣʘ 11). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ 

ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (19,34), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (15,63). 

ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʤʘˁʫʝʿ ʩʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʦʜ 18,21 ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʜʦ 16,78 ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ. ʉʫʧʨʦʪʥʦ, ʧʦʜ ʫʪʠʮʘʿʝʤ ʧʦʚʝ˂ʘˁʘ ʜʦʟʘ ʘʟʦʪʘ  

ʫ ʧʨʠʭʨʘʥʠ ʟʘʧʘʞʝʥ ʿʝ ʪʨʝʥʜ ʨʘʩʪʘ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʦʜ 16,48 ʥʘ ʢʦʥʪʨʦʣʥʦʤ 

ʪʨʝʪʤʘʥʫ ʜʦ 18,24 ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 90 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ 2012. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʫ ʦʜʥʦʩʫ 

ʥʘ ʩʦʨʪʫ, ʛʫʩʪʠʥʫ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʫ ʘʟʦʪʦʤ, ʢʘʦ ʠ ʠʥʪʝʨʘʢʮʠʿʫ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ (p<0,01).  

ʅʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʟʘ ʩʚʝ ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʠ 

ʩʚʝ ʪʨʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (18,36). ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʠʤʘʣʘ ʥʘʿʤʘˁʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (15,38). ʀʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ 
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ʩʦʨʪʠ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, 

ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ ɼʫʥʘʚʘʮ (17,22) ʠ ɱʘʜʨʘʥ (17,38) (p<0,05). 

ʊʘʙʝʣʘ 11. ɹʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ɹʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014.  

17,210 Ñ 0,143 B 15,376 Ñ 0,144 C 20,011 Ñ 0,184 A  17,53 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 18,860 Ñ 0,136 ʘ 17,092 Ñ 0,207 a 22,074 Ñ 0,267 a 19,34 

ʅʦʚʦʩʘʜʩʢʠ 456 36 15,383 Ñ 0,168 c 13,692 Ñ 0,167 d 17,828 Ñ 0,229 c 15,63 

ɼʫʥʘʚʘʮ 36 17,221 Ñ 0,251 b 15,587 Ñ 0,207 b 19,985 Ñ 0,282 b 17,60 

ɱʘʜʨʘʥ 36 17,376 Ñ 0,232 b 15,134 Ñ 0,235 c 20,158 Ñ 0,301 b 17,56 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 17,657 Ñ 0,241 a 16,082 Ñ 0,243 a 20,879 Ñ 0,281 a 18,21 

450 48 17,483 Ñ 0,205 b 15,444 Ñ 0,258 b 19,919 Ñ 0,299 b 17,62 

550 48 16,490 Ñ 0,268 c 14,603 Ñ 0,199 c 19,236 Ñ 0,334 c 16,78 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 16,389 Ñ 0,248 c 14,177 Ñ 0,246 c 18,870 Ñ 0,321 c 16,48 

30 36 16,761 Ñ 0,251 c 15,276 Ñ 0,217 b 19,745 Ñ 0,307 b 17,26 

60 36 17,642 Ñ 0,257 b 15,980 Ñ 0,304 a 20,822 Ñ 0,398 a 18,15 

90 36 18,048 Ñ 0,310 a 16,072 Ñ 0,267 ʘ 20,609 Ñ 0,358 a 18,24 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  **  **   

ɺ  **  **  **   

ɸ ʭ ɹ  ns ns ns  

ɸ ʭ ɺ  **  *  **   

ɹ ʭ ɺ  ns **  *   

ɸ ʭ ɹ ʭ ɺ  ns ns *   

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%.  

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

 

xSX °

X
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ʇʦʨʘʩʪ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʧʨʦʫʟʨʦʢʦʚʘʦ ʟʥʘʯʘʿʥʦ ʩʤʘˁʠʚʘˁʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʢʦʜ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ (p<0,05). ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʿʝ ʫʦʯʝʥ ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ (17,67). ʋ ʩʨʝʜˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʙʠʦ ʿʝ 

ʩʤʘˁʝʥ ʟʘ 1,0%, ʘ ʫ ʥʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʟʘ 6,6% ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʿʤʘˁʫ ʛʫʩʪʠʥʫ 

ʩʝʪʚʝ.   

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 26. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʥʿʦ ʨʘʩʪʝ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ (p<0,05), ʠ ʪʦ ʦʜ 16,39 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʜʦ 18,05 ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ 

(ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 26). ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ 

ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʥʘ ʪʨʝʪʤʘʥʠʤʘ ʩʘ 60 ʠ 90 kg ha
1
 ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʙʝʟ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʄʝʹʫʪʠʤ, ʩʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ʅʦʚʦʩʘʜʩʢʠ 456 ʥʠʩʫ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʣʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʠʟʤʝʹʫ ʧʨʚʦʛ ʠ ʜʨʫʛʦʛ, ʢʘʦ ʥʠ ʠʟʤʝʹʫ ʪʨʝ˂ʝʛ ʠ ʯʝʪʚʨʪʦʛ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ. ʉʦʨʪʘ ɱʘʜʨʘʥ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʣʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠʟʤʝʹʫ ʜʨʫʛʦʛ ʠ 

ʪʨʝ˂ʝʛ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʜʦʢ ʩʫ ʩʦʨʪʝ ɼʫʥʘʚʘʮ ʠ ɱʘʜʨʘʥ ʟʥʘʯʘʿʥʦ 

ʧʦʚʝ˂ʘʣʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ ʧʨʠʤʝʥʦʤ 

ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʥʘ ʪʨʝʪʤʘʥʫ 

ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (15,54), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ (15,02). 

0 kg N/ha

30 kg N/ha

60 kg N/ha

90 kg N/ha

14

15

16

17

18

19

20

ʅʉ 448
ɼʫʥʘʚʘʮ

ɱʘʜʨʘʥ
ʅʉ 456

bc

ef
f

g

b

ef
de

g

a

cd
cd

f

ab

b ab

fg



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

115 

 

ɹʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ, 

ʛʫʩʪʠʥʫ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʫ ʘʟʦʪʦʤ, ʠʥʝʨʘʢʮʠʿʫ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

(p<0,01), ʢʘʦ ʠ ʠʥʪʝʨʘʢʮʠʿʫ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,05).  

ʀʟʤʝʹʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʫʦʯʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ 

ʙʨʦʿʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (p< 0,05). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, 

ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (17,09). 

ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʟʘʙʝʣʝʞʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (13,69). 

ʀʟʤʝʹʫ ʩʚʝ ʪʨʠ ʚʘʨʠʿʘʥʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʫ ʫʪʚʨʹʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʧʨʦʩʝʯʥʦʤ ʙʨʦʿʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (p<0,05). ʇʦʜ ʫʪʠʮʘʿʝʤ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʙʨʦʿ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʚʘʨʠʨʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 14,60 ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʜʦ 16,08 ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 27. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 27). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʿʝ ʙʠʦ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (16,07). ʅʘʿʥʠʞʠ 

ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʫʪʚʨʹʝʥ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʠ ʙʠʦ ʿʝ ʥʠʞʠ ʟʘ 

11,8% ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʢʦʣʠʯʠʥʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʀʟʤʝʹʫ 

ʩʚʠʭ ʚʘʨʠʿʘʥʪʠ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ ʙʨʦʿʫ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʦʩʠʤ ʠʟʤʝʹʫ ʚʘʨʠʿʘʥʪʝ ʩʘ 30 kg ha
1 
(15,28) ʠ ʚʘʨʠʿʘʥʪʝ ʩʘ 60 kg ha
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ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (15,98). ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʙʨʦʿ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʝ ʩʘ ʘʟʦʪʦʤ ʫ ʧʨʠʭʨʘʥʠ, 

ʦʩʠʤ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448. ʆʚʘ ʩʦʨʪʘ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʦʛ ʪʨʝʪʤʘʥʘ ʠ ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

ʇʦʚʝ˂ʘˁʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʦʜ 30 kg ha
1
 ʥʘ 60 kg ha

1
 ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʚʘ ʙʨʦʿ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɱʘʜʨʘʥ. ɼʘʝˀ ʧʦʚʝ˂ʘˁʝ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʥʘ 90 kg ha
1
 ʥʠʿʝ ʜʦʚʝʣʦ ʜʦ ʟʥʘʯʘʿʥʝ ʧʨʦʤʝʥʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʢʦʜ 

ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ.  

ʇʨʠʤʝʥʘ ʨʘʩʪʫ˂ʠʭ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʠʤʘʣʘ ʨʘʟʣʠʯʠʪ ʫʪʠʮʘʿ ʥʘ ʙʨʦʿ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 28). ʉʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘʝˁʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʜʦ ʜʦʟʝ ʦʜ 60 kg ha
1
 ʫ ʧʨʚʦʿ ʠ ʜʨʫʛʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. 

ʋ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʠʟʤʝʹʫ ʧʨʚʦʛ ʠ ʜʨʫʛʦʛ, ʢʘʦ ʥʠ ʠʟʤʝʹʫ ʪʨʝ˂ʝʛ ʠ ʯʝʪʚʨʪʦʛ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 28. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 

ɹʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʚʠʭ 

ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ ʠ ʠʥʪʝʨʘʢʮʠʿʘ: ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01), ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ, ʢʘʦ ʠ ʪʨʦʩʪʨʫʢʝ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ 

ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,05).   
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ʀʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʙʨʦʿʘ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ (p<0,05), ʦʩʠʤ ʩʦʨʪʠ ɼʫʥʘʚʘʮ (19,99) ʠ ɱʘʜʨʘʥ (20,16). ʂʘʦ ʫ ʧʨʝʪʭʦʜʥʝ ʜʚʝ 

ʛʦʜʠʥʝ, ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʿʝ ʠʤʘʣʘ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(22,07), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (17,83).  

ʀʟʤʝʹʫ ʩʚʝ ʪʨʠ ʚʘʨʠʿʘʥʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʫ ʫʦʯʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʧʦʛʣʝʜʫ ʙʨʦʿʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (p<0,05). ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʿʝ ʟʘʙʝʣʝʞʝʥ ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ (20,88), ʫ ʩʨʝʜˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʿʝ ʙʠʦ ʥʠʞʠ ʟʘ 4,6%, ʘ ʫ ʥʘʿʚʝ˂ʦ ʿ

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʟʘ 7,9% ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʩʘ ʥʘʿʤʘˁʦʤ ʩʝʪʚʝʥʦʤ ʥʦʨʤʦʤ.  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 29. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʇʦʚʝ˂ʘˁʝʤ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (p<0,05), 

ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

(ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 29). ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʙʨʦʿ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʫʪʚʨʹʝʥ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (18,87). 

ʅʘʿʚʝ˂ʝ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʦʜ 8,4% ʿʝ ʫʪʚʨʹʝʥʦ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ   

90 kg ha
1
  ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʄʝʹʫʪʠʤ, ʧʨʠʤʝʥʘ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ  

30 kg ha
1
 ʿʝ ʜʦʚʝʣʘ ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ɼʫʥʘʚʘʮ ʠ 

ɱʘʜʨʘʥ. ʇʦʚʝ˂ʘˁʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʦʜ 30 kg ha
1
 ʥʘ 60 kg ha

1
 ʿʝ ʧʨʦʫʟʨʦʢʦʚʘʣʦ 

ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ʅʦʚʦʩʘʜʩʢʠ 456. 

ɼʘˀʝ ʧʦʚʝ˂ʘˁʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʦʜ 60 kg ha
-1
 ʥʘ 90 kg ha

-1
 ʿʝ ʜʦʧʨʠʥʝʣʦ ʟʥʘʯʘʿʥʦʤ 
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ʧʦʚʝ˂ʘˁʫ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʝ ɱʘʜʨʘʥ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 

ʠʟʘʟʚʘʣʦ ʟʥʘʯʘʿʥʦ ʩʤʘˁʝˁʝ. 

ʇʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʨʘʟʣʠʯʠʪʦ ʜʝʣʦʚʘʣʦ ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) 

(ʛʨʘʬʠʢʦʥ 30). ʀʟʤʝʹʫ ʧʨʚʝ ʠ ʜʨʫʛʝ, ʢʘʦ ʠ ʠʟʤʝʹʫ ʪʨʝ˂ʝ ʠ ʯʝʪʚʨʪʝ ʚʘʨʠʿʘʥʪʝ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ ʙʨʦʿʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ 

ʧʨʚʝ ʜʚʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. ʋ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʥʘʯʘʿʥʦ 

ʨʘʩʪʝ ʜʦ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 60 kg ha
1
, ʘ ʜʘˀʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʘ 90 kg ha

ï1
 ʙʨʦʿ 

ʟʨʥʘ ʟʥʘʯʘʿʥʦ ʦʧʘʜʘ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 30. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 

ʋ 2014. ʛʦʜʠʥʠ ʩʦʨʪʝ ʩʫ ʧʦʢʘʟʘʣʝ ʨʘʟʣʠʯʠʪʫ ʨʝʘʢʮʠʿʫ ʫ ʧʦʛʣʝʜʫ ʧʨʦʩʝʯʥʦʛ 

ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʥʘ ʫʩʣʦʚʝ ʧʦʚʝ˂ʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʝʥʦʪʠʧ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ). ʋʪʠʮʘʿ ʦʚʝ 

ʠʥʪʝʨʘʢʮʠʿʝ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʛʨʘʬʠʢʦʥʫ 31. 

0 kg N/ha

30 kg N/ha

60 kg N/ha

90 kg N/ha
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*ʉʦʨʪʘ: 1 ï ʅʦʚʦʩʘʜʩʢʠ 448; 2 ï ʅʦʚʦʩʘʜʩʢʠ 456; 3 ï ɼʫʥʘʚʘʮ; 4 ï ɱʘʜʨʘʥ. 

ɻʫʩʪʠʥʘ ʩʝʪʚʝ: 1 ï 350 ʟʨʥʘ m-2; 2 ï 450 ʟʨʥʘ m-2; 3 ï 550 ʟʨʥʘ m-2. 

ɼʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ: 1 ï 0 kg ha-1; 2 ï 30 kg ha-1; 3 ï 60 kg ha-1; 4 ï 90 kg ha-1. 

ɻʨʘʬʠʢʦʥ 31. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ 

ɸ ʭ ɹ ʭ ɺ) 

7.2.4. ʄʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʇʨʦʩʝʯʥʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʪʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʧʨʦʫʯʘʚʘˁʘ 

ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʘʛʨʦʝʢʦʣʦʰʢʝ ʫʩʣʦʚʝ, ʩʦʨʪʫ, ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʫ ʘʟʦʪʦʤ (p<0,01) (ʇʨʠʣʦʛ 1.2., ʪʘʙʝʣʘ ʇ.6). ʇʨʦʩʝʯʥʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʠʟʥʦʩʠʣʘ 0,68 g. ʄʘʩʘ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ ʫ 2014. ʛʦʜʠʥʠ (0,79 g) ʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ 2012. ʛʦʜʠʥʠ 

(0,67 g) ʠ 2013. ʛʦʜʠʥʫ (0,60 g) (ʪʘʙʝʣʘ 12). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (0,72 g), ʟʘʪʠʤ 

ʩʣʝʜʝ ʩʦʨʪʝ ɱʘʜʨʘʥ (0,69 g) ʠ ʅʦʚʦʩʘʜʩʢʠ 456 (0,66 g), ʘ ʥʘʿʤʘˁʫ ʩʦʨʪʘ ɼʫʥʘʚʘʮ 

(0,64  g). ʉʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʧʘʜʘ ʧʨʦʩʝʯʥʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʦʜ 0,73 g 

ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʤʘˁʦʤ ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ ʜʦ 0,64 g ʥʘ ʪʨʝʪʤʘʥʫ ʥʘʿʚʝ˂ʝ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ. ʉʫʧʨʦʪʥʦ, ʧʦʚʝ˂ʘˁʝʤ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʨʘʩʪʝ ʧʨʦʩʝʯʥʘ ʤʘʩʘ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ ʜʦ ʜʦʟʝ ʦʜ 60 kg ha
1
. ʇʨʠʭʨʘʥʘ ʘʟʦʪʦʤ ʦʜ 30 kg ha

1
 ʿʝ ʧʨʦʫʟʨʦʢʦʚʘʣʘ 

ʧʦʚʝ˂ʘˁʝ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʘ 10,1%, ʘ ʜʦʟʘ ʦʜ 60 kg ha
1
 ʟʘ 15,1% ʫ ʦʜʥʦʩʫ ʥʘ 

ʢʦʥʪʨʦʣʫ. ʇʨʦʩʝʯʥʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʧʨʠ ʥʘʿʚʝ˂ʦʿ ʜʦʟʠ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 
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90 kg ha
1
 ʙʠʣʘ ʿʝ ʥʠʞʘ ʟʘ 4,2% ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʩʘ 60 kg ha

1
 ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ. 

ʊʘʙʝʣʘ 12. ʄʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (g) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ʄʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (g) 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014.  

0,667 Ñ 0,006 B  0,595 Ñ 0,005 B  0,788 Ñ 0,008 A  0,68 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 0,725 Ñ 0,010 a 0,611 Ñ 0,011 a 0,820 Ñ 0,014 a 0,72 

ʅʦʚʦʩʘʜʩʢʠ 456 36 0,644 Ñ 0,009 b 0,593Ñ 0,009 b 0,736 Ñ 0,012 b 0,66 

ɼʫʥʘʚʘʮ 36 0,647 Ñ 0,010 b 0,580 Ñ 0,011 b 0,680 Ñ 0,017 c 0,64 

ɱʘʜʨʘʥ 36 0,653 Ñ ,011 b 0,596 Ñ 0,013 b 0,817 Ñ 0,015 a 0,69 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 0,697 Ñ 0,009 a 0,642 Ñ 0,009 a 0,848 Ñ 0,013 a 0,73 

450 48 0,674 Ñ 0,009 b 0,596 Ñ 0,009 b 0,782 Ñ 0,011 b 0,68 

550 48 0,630 Ñ ,011 c 0,547 Ñ 0,006 c 0,734 Ñ 0,011 c 0,64 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 0,621 Ñ 0,011 c 0,531 Ñ 0,007 c 0,715 Ñ 0,012 c 0,62 

30 36 0,659 Ñ 0,008 b 0,603 Ñ ,007 b 0,799 Ñ 0,011 b 0,69 

60 36 0,699 Ñ 0,012 a 0,633 Ñ 0,013 a 0,851 Ñ 0,016 a 0,73 

90 36 0,690 Ñ 0,011 a 0,613 Ñ 0,008 b 0,788 Ñ 0,014 b 0,70 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  **  62 **   

ɺ  **  **  **   

ɸ ʭ ɹ  ns ns ns  

ɸ ʭ ɺ  ns ns *   

ɹ ʭ ɺ  ns *  ns  

ɸ ʭ ɹ ʭ ɺ  ns ns *   

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿ ʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%.  

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

 

ʄʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ 2012. ʛʦʜʠʥʠ ʟʥʘʯʘʿʥʦ ʿʝ ʟʘʚʠʩʠʣʘ ʦʜ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01). 

xSX °

X
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ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 

(0,73 g) ʿʝ ʠʤʘʣʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ 

ʜʨʫʛʝ ʩʦʨʪʝ ʫ ʦʛʣʝʜʫ (p<0,05). ʆʩʪʘʣʝ ʩʦʨʪʝ ʥʠʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ.  

ʀʟʤʝʹʫ ʩʚʠʭ ʚʘʨʠʿʘʥʪʠ ʧʨʠʤʝˁʝʥʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʿ ʤʘʩʠ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (p<0,05). ʅʘʿʚʝ˂ʘ ʤʘʩʘ ʟʨʥʘ ʿʝ ʙʠʣʘ ʫ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (0,70 g). ʅʘʿʤʘˁʘ ʧʨʦʩʝʯʥʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʠʟʤʝʨʝʥʘ 

ʫ ʚʘʨʠʿʘʥʪʠ ʥʘʿʚʝ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (0,63 g). 

ʇʦʚʝ˂ʘˁʝʤ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʜʦ ʪʨʝʪʤʘʥʘ 

ʩʘ 60 kg ha
-1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (0,70 g) (p< 0,05). ɼʘˀʝ ʧʦʚʝ˂ʘˁʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ 

ʥʘ 90 kg ha
-1
 ʿʝ ʜʦʚʝʣʦ ʜʦ ʥʝʟʥʘʪʥʦʛ ʩʤʘˁʝˁʘ ʧʨʦʩʝʯʥʝ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,69 g).  

ʄʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʙʠʣʘ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01) ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ (p<0,05).  

ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʿʝ ʠ ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ 

ʚʝ˂ʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ (p<0,05). ʆʩʪʘʣʝ 

ʩʦʨʪʝ ʥʠʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʦʚʦʤ ʩʚʦʿʩʪʚʫ.   

ʇʦʨʘʩʪ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʧʨʦʩʝʯʥʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(p<0,05). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʫ ʥʘʿʤʘˁʦ ʿʛʫʩʪʠʥʠ ʩʝʪʚʝ ʿʝ 

ʫʪʚʨʹʝʥʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,64 g) ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʝ ʚʝ˂ʝ 

ʛʫʩʪʠʥʝ. ʅʘʿʚʝ˂ʝ ʩʤʘˁʝˁʝ ʧʨʦʩʝʯʥʝ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʦʜ 0,9 g ʿʝ ʫʩʪʘʥʦʚˀʝʥʦ ʫ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. 

ʅʘʩʫʧʨʦʪ ʛʫʩʪʠʥʠ ʩʝʪʚʝ, ʧʦʨʘʩʪ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʚʘ 

(p<0,05) ʧʨʦʩʝʯʥʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, 

ʧʨʠ ʯʝʤʫ ʿʝ ˁʠʭʦʚ ʫʪʠʮʘʿ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʙʠʦ ʨʘʟʣʠʯʠʪ (ʠʥʪʝʨʘʢʮʠʿʘ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 32). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ, ʥʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʤʘʩʘ ʟʨʥʘ ʢʣʘʩʘ ʿʝ ʫʪʚʨʹʝʥʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ 

ʫ ʧʨʠʭʨʘʥʠ (0,63 g). ʅʘʿʤʘˁʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʠʟʤʝʨʘʥʘ ʥʘ ʢʦʥʪʨʦʣʥʦʤ 

ʪʨʝʪʤʘʥʫ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (0,53 g). ʀʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha
1
 (0,60 g) ʠ 

ʪʨʝʪʤʘʥʘ ʩʘ 90 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (0,61 g) ʥʠʿʝ ʫʦʯʝʥʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ. ʋ 

ʩʚʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥʠ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ ʤʘˁʝ ʚʨʝʜʥʦʩʪʠ 

ʧʨʦʩʝʯʥʝ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʚʘʨʠʿʘʥʪʝ ʩʘ ʘʟʦʪʥʦʤ ʧʨʠʭʨʘʥʦʤ. 

ʊʨʝʪʤʘʥ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʿʝ ʠʩʧʦˀʠʦ 
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ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʚʘʨʠʿʘʥʪʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ. ʋ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
 

 
ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʩʘ 

60 kg ha
1
 ʠ ʪʨʝʪʤʘʥʘ ʩʘ 90 kg ha

1
 ʘʟʦʪʥʘ ʫ ʧʨʠʭʨʘʥʠ. ʇʦʚʝ˂ʘˁʝ ʜʦʟʝ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʠʟʥʘʜ 30 kg ha
1
 ʥʠʿʝ ʠʤʘʣʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 32. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (g) ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 

ʄʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ (p<0,01), ʠʥʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ ʠ 

ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p< 0,05). 

ʀʟʤʝʹʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ  ʫ ʧʨʦʩʝʯʥʦʿ 

ʤʘʩʠ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (p< 0,05), ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɱʘʜʨʘʥ. ʉʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 448 (0,82 g) ʠ ɱʘʜʨʘʥ (0,82 g) ʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʤʘʩʫ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 (0,74 g) ʠ ɼʫʥʘʚʘʮ (0,68 g). 

ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʦʧʘʜʘ ʧʨʦʩʝʯʥʘ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(p<0,05). ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʫʪʚʨʹʝʥʘ ʫ ʥʘʿʤʘˁʦ ʿʛʫʩʪʠʥʠ 

ʩʝʪʚʝ (0,85 g), ʟʘʪʠʤ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
 (0,78 g), ʘ ʥʘʿʤʘˁʘ ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ (0,73 g). 

ʈʘʩʪʫ˂ʘ ʘʟʦʪʥʘ ʧʨʠʭʨʘʥʘ ʿʝ ʫʩʣʦʚʠʣʘ ʟʥʘʯʘʿʘʥʦ ʧʦʚʝ˂ʘˁʝ ʤʘʩʝ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ 

ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) ( ʛʨʘʬʠʢʦʥ 33). ʅʝʟʘʚʠʩʥʦ ʦʜ 

ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʥʘʿʤʘˁʫ ʧʨʦʩʝʯʥʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʠʤʘʦ ʢʦʥʪʨʦʣʥʠ 

0 kg N/ha

30 kg N/ha

60 kg N/ha

90 kg N/ha

0,4

0,45

0,5

0,55

0,6

0,65

0,7

орл ͪͤ͊͘κm2
прл ͪͤ͊͘κm2

ррл ͪͤ͊͘κm2

e

f

g

b

d

ef

a

bc

e

b

cd

e



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

123 

 

ʪʨʝʪʤʘʥ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (0,72 g). ʅʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʦʚʝ ʦʩʦʙʠʥʝ ʿʝ ʫʪʚʨʹʝʥʘ ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (0,85 g). ʀʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha

1
 

ʘʟʦʪʘ (0,80 g) ʠ ʪʨʝʪʤʘʥʘ ʩʘ 90 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (0,79 g) ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ, ʢʘʦ ʥʠ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʦʛ ʪʨʝʪʤʘʥʘ ʠ ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ. ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʧʨʝʪʝʞʥʦ ʢʦʜ ʩʚʠʭ 

ʩʦʨʪʠ, ʩʫ ʫʪʚʨʹʝʥʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʦʩʠʤ ʩʦʨʪʝ ɱʘʜʨʘʥ. 

ʉʦʨʪʝ ɱʘʜʨʘʥ ʿʝ ʠʤʘʣʘ ʥʘʿʚʝ˂ʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʇʦʚʝ˂ʘˁʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʠʟʥʘʜ 30 kg ha
1
 ʥʠʿʝ ʜʦʚʝʣʦ ʜʦ 

ʟʥʘʯʘʿʥʦʛ ʧʦʨʘʩʪʘ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448, ʅʦʚʦʩʘʜʩʢʠ 456 ʠ 

ɼʫʥʘʚʘʮ.   

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 33. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (g) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʋ 2014. ʛʦʜʠʥʠ ʿʝ ʫʪʚʨʹʝʥʘ ʠ ʨʘʟʣʠʯʠʪʘ ʨʝʘʢʮʠʿʘ ʩʦʨʪʠ ʫ ʧʦʛʣʝʜʫ ʤʘʩʝ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ ʥʘ ʧʦʚʝ˂ʘˁʝ ʢʦʣʠʯʠʥʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʩʝʪʚʝʥʠʭ ʥʦʨʤʠ 

(ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ). ʋʪʠʮʘʿ ʦʚʝ ʠʥʪʝʨʘʢʮʠʿʝ ʥʘ 

ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ʛʨʘʬʠʢʦʥʫ 34. 
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*ʉʦʨʪʘ: 1 ï ʅʦʚʦʩʘʜʩʢʠ 448; 2 ï ʅʦʚʦʩʘʜʩʢʠ 456; 3 ï ɼʫʥʘʚʘʮ; 4 ï ɱʘʜʨʘʥ. 

ɻʫʩʪʠʥʘ ʩʝʪʚʝ: 1 ï 350 ʟʨʥʘ m-2; 2 ï 450 ʟʨʥʘ m-2; 3 ï 550 ʟʨʥʘ m-2. 

ɼʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ: 1 ï 0 kg ha-1; 2 ï 30 kg ha-1; 3 ï 60 kg ha-1; 4 ï 90 kg ha-1. 

ɻʨʘʬʠʢʦʥ 34. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (g) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2014. ʛʦʜʠʥʠ 

(ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ ʭ ɺ) 

7.2.5. ʄʘʩʘ 1000 ʟʨʥʘ 

ʇʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʪʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʧʨʦʫʯʘʚʘˁʘ ʿʝ 

ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01) (ʇʨʦʣʦʛ 1.2., ʪʘʙʝʣʘ ʇ.6). ʇʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʫ 

ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʿʝ ʠʟʥʦʩʠʣʘ 39,05 g (ʪʘʙʝʣʘ 13). ʄʘʩʘ 1000 ʟʨʥʘ ʫ 2014. 

ʛʦʜʠʥʠ (39,5 g) ʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ 2012. ʛʦʜʠʥʫ (38,8 g) ʠ 2013. 

ʛʦʜʠʥʫ (38,9 g) (ʪʘʙʝʣʘ 13). ʅʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʤʘʩʫ 1000 ʟʨʥʘ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 456 (42,21 g). ʅʘʿʤʘˁʘ ʚʨʝʜʥʦʩʪ ʧʨʦʩʝʯʥʝ ʤʘʩʝ 1000 ʟʨʥʘ ʿʝ ʫʦʯʝʥʘ 

ʢʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ʙʠʣʘ ʿʝ ʥʠʞʘ ʟʘ 5,32 g ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʅʦʚʦʩʘʜʩʢʠ 

456. ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʤʘʫˁʿʝ ʧʨʦʩʝʯʥʫ ʤʘʩʫ 1000 ʟʨʥʘ. ʋ ʫʢʫʧʥʦʤ 

ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʥʘʿʚʝ˂ʘ ʤʘʩʘ 1000 ʟʨʥʘ ʿʝ ʫʪʚʨʹʝʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ 

(40,21 g). ʋ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
 ʙʠʣʘ ʿʝ ʥʠʞʘ ʟʘ 1,25 g, ʘ ʫ ʥʘʿʚʝʦ˂ʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʟʘ 2,22 g ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʩʘ ʥʘʿʥʠʞʦʤ ʩʝʪʚʝʥʦʤ ʥʦʨʤʦʤ. 

ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʨʘʩʪʝ ʤʘʩʘ 1000 ʟʨʥʘ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 

ʘʟʦʪʘ (40,01 g). ʄʘʩʘ 1000 ʟʨʥʘ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʠ ʪʨʝʪʤʘʥʫ ʩʘ 90 kg ha
1
 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʙʠʣʘ ʩʢʦʨʦ ʠʩʪʘ (38,03 g ʠ 38,02 g). 
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ʊʘʙʝʣʘ 13. ʄʘʩʘ 1000 ʟʨʥʘ (g) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ʄʘʩʘ 1000 ʟʨʥʘ (g) 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014.  

38,757 Ñ 0,241 B  38,862 Ñ 0,284 B  39,536 Ñ 0,241 A  39,05 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 37,619 Ñ 0,389 b 35,664 Ñ 0,343 d 37,389 Ñ 0,319 c 36,89 

ʅʦʚʦʩʘʜʩʢʠ 456 36 42,080 Ñ 0,329 ʘ 43,259 Ñ 0,248 a 41,290 Ñ 0,392 a 42,21 

ɼʫʥʘʚʘʮ 36 37,836 Ñ 0,394 b 37,214 Ñ 0,356 c 38,997 Ñ 0,542 b 38,02 

ɱʘʜʨʘʥ 36 37,494 Ñ 0,332 b 39,312 Ñ 0,290 b 40,468 Ñ  0,379 a 39,09 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 39,778 Ñ 0,423 a 40,104 Ñ 0,452 a 40,735 Ñ 0,453 a  40,21 

450 48 38,660 Ñ 0,400 b 38,855 Ñ 0,457 b 39,365 Ñ 0,359 b 38,96 

550 48 37,834 Ñ 0,387 c 37,629 Ñ 0,508 c 38,508 Ñ 0,375 c 37,99 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 38,035Ñ 0,420 b 37,790 Ñ 0,598 b 38,264 Ñ 0,352 b 38,03 

30 36 39,497 Ñ 0,419 a 39,542 Ñ 0,526 a 40,896 Ñ 0,438 a 39,98 

60 36 39,693 Ñ 0,550 a 39,786 Ñ 0,556 a 41,063 Ñ 0,473 a 40,18 

90 36 37,804 Ñ 0,461 b 38,331 Ñ 0,545 b 37,922 Ñ 0,408 b 38,02 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  **  **   

ɺ  **  **  **   

ɸ ʭ ɹ  ns ns ns  

ɸ ʭ ɺ  ns *  ns  

ɹ ʭ ɺ  *  ns ns  

ɸ ʭ ɹ ʭ ɺ  ns ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿ ʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%. 

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

 

ʅʘ ʤʘʩʫ 1000 ʟʨʥʘ ʫ 2012. ʛʦʜʠʥʠ ʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʩʚʠ ʠʩʧʠʪʠʚʘʥʠ 

ʬʘʢʪʦʨʠ (p<0,01) ʠ ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥa ʩʝʪʚʝ x ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,05).   

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʘ ʘʟʦʪʘ, ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʠʤʘʣʘ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʤʘʩʫ 1000 ʟʨʥʘ (42,08 g) ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ 

xSX °

X
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ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ (p<0,05). ʀʟʤʝʹʫ ʦʩʪʘʣʠʭ ʩʦʨʪʠ ʫ ʦʛʣʝʜʫ ʥʠʩʫ ʧʦʩʪʦʿʘʣʝ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ.  

ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʧʨʦʩʝʯʥʫ ʤʘʩʫ 1000 ʟʨʥʘ 

(p<0,05). ʅʘʿʚʝ˂ʘ ʤʘʩʘ 1000 ʟʨʥʘ ʿʝ ʥʘʹʝʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (39,78 g), 

ʟʥʘʯʘʿʥʦ ʤʘˁʘ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2 

(38,66 g), ʘ ʥʘʿʤʘˁʘ ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ (37,83 g).  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 35. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ 1000 ʟʨʥʘ (g) ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʧʨʦʩʝʯʥʝ ʤʘʩʝ 

1000 ʟʨʥʘ ʿʝ ʙʠʣʦ ʩʘʤʦ ʧʨʠʤʝʥʦʤ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (39,50 g) ʫ ʦʜʥʦʩʫ ʥʘ 

ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʙʝʟ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (38,04 g) . ɼʘˀʝ ʧʦʚʝ˂ʘˁʝ ʜʦʟʝ ʘʟʦʪʘ ʥʘ 

60 kg ha
1
 ʥʠʿʝ ʫʪʠʮʘʣʦ ʥʘ ʟʥʘʯʘʿʘʥ ʧʦʨʘʩʪ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʜʦʢ ʿʝ ʧʨʠʤʝʥʘ 

ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 90 kg ha
1
 ʠʟʘʟʚʘʣʘ ʟʥʘʯʘʿʘʥ ʧʘʜ ʚʨʝʜʥʦʩʪʠ 

ʧʨʦʩʝʯʥʝ ʤʘʩʝ 1000 ʟʨʥʘ. ʀʟʤʝʹʫ ʧʨʚʦʛ (38,03 g) ʠ ʯʝʪʚʨʪʦʛ (37,80 g), ʢʘʦ ʠ ʠʟʤʝʹʫ 

ʜʨʫʛʦʛ (39,50 g) ʠ ʪʨʝ˂ʝʛ ʪʨʝʪʤʘʥʘ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ (39,69 g) ʥʠʩʫ ʧʦʩʪʦʿʘʣʝ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. ʊʨʝʪʤʘʥ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʠʩʧʦˀʠʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ 

ʤʘʩʫ 1000 ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʪʨʝʪʤʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ 

ʩʝʪʚʝ. ʈʘʩʪʫ˂ʘ ʘʟʦʪʥʘ ʧʨʠʭʨʘʥʘ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʝ ʤʘʩʝ 

1000 ʟʨʥʘ ʫ ʩʨʝʜˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʊʨʝʪʤʘʥ ʩʘ 30 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʠʤʘʦ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʧʨʦʩʝʯʥʝ ʤʘʩʝ 1000 ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʪʨʝʪʤʘʥʝ ʫ 

ʚʘʨʠʿʘʥʪʠ ʥʘʿʚʝ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) 

(ʛʨʘʬʠʢʦʥ 35). 
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ʄʘʩʘ 1000 ʟʨʥʘ ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01) ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

(p<0,05).  

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʤʘʩʫ 1000 

ʟʨʥʘ ʿʝ ʟʘʙʝʣʝʞʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (43,26 g), ʟʘʪʠʤ ʩʣʝʜʝ ʩʦʨʪe ɱʘʜʨʘʥ 

(39,31 g) ʠ ɼʫʥʘʚʘʮ (37,214 g), ʘ ʥʘʿʤʘˁʫ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (35,66 g). ʀʟʤʝʹʫ 

ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʫʪʚʨʹʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʦʚʦʤ ʩʚʦʿʩʪʚʫ (p<0,05) 

ʇʦʨʘʩʪ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʫʪʠʮʘʦ ʥʘ ʟʥʘʯʘʿʥʦ ʩʤʘˁʠʚʘˁʝ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ 

ʤʘʩʝ 1000 ʟʨʥʘ (p<0,05). ʅʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ ʿʝ ʠʩʧʦˀʝʥʘ ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ (40,10 g). ʇʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
ï2

 ʙʠʣʘ je 

ʤʘˁʘ ʟʘ 1,25 g, ʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʟʘ 2,48 g ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʥʘʿʤʘˁʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 36. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ 1000 ʟʨʥʘ (g) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʧʦʚʝ˂ʘˁʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʧʨʠʤʝ˂ʫʿʝ ʩʝ ʪʨʝʥʜ ʨʘʩʪʘ 

ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ 1000 ʟʨʥʘ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

(39,79 g). ɼʘˀʝ ʧʦʚʝ˂ʘˁʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʥʘ 90 kg ha
1
 ʿʝ ʜʦʚʝʣʦ ʜʦ ʟʥʘʯʘʿʥʦʛ 

ʧʘʜʘ ʤʘʩʝ 1000 ʟʨʥʘ (37,79 g). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʠʟʤʝʹʫ ʧʨʚʦʛ ʠ 

ʯʝʪʚʨʪʦʛ, ʢʘʦ ʠ ʠʟʤʝʹʫ ʜʨʫʛʦʛ ʠ ʪʨʝ˂ʝʛ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʠʿʝ ʙʠʣʦ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʤʘʩʝ 1000 ʟʨʥʘ (p<0,05). ʇʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ ʤʘʩʝ 1000 

ʟʨʥʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 ʙʠʣʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʧʨʚʘ ʪʨʠ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʉʦʨʪʝ 
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ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɼʫʥʘʚʘʮ ʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ ʫ ʜʨʫʛʦʤ ʠ 

ʪʨʝ˂ʝʤ ʪʨʝʪʤʘʥʫ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ ʠ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ 

ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʅʘʩʫʧʨʦʪ ˁʠʤʘ, ʩʦʨʪʘ ɱʘʜʨʘʥ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʥʦ 

ʚʘʨʠʨʘˁʝ ʤʘʩʝ 1000 ʟʨʥʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʧʦʚʝ˂ʘʥʠʭ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʧʨʠ ʯʝʤʫ 

ʩʫ ʩʚʝ ʚʘʨʠʿʘʥʪʝ ʩʘ ʧʨʠʭʨʘʥʦʤ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʢʦʥʪʨʦʣʫ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 36). 

ɺʘʨʠʨʘˁʝ ʤʘʩʝ 1000 ʟʨʥʘ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʙʠʣʦ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ 

ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01). ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʪʠ ʥʘ ʦʙʘ 

ʥʠʚʦʘ ʥʠʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʥʘ ʚʘʨʠʨʘˁʝ ʦʚʝ ʦʩʦʙʠʥʝ. 

ʀʟʤʝʹʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʿ 

ʤʘʩʠ 1000 ʟʨʥʘ, ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 456 (41,29 g) ʠ ɱʘʜʨʘʥ (40,47 g) 

(p<0,05). ʂʘʦ ʫ ʧʨʝʪʭʦʜʥʝ ʜʚʝ ʛʦʜʠʥʝ, ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʠʤʘʣʘ ʧʨʦʩʝʯʥʦ 

ʥʘʿʚʝ˂ʫ (41,29 g), ʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʫ ʤʘʩʫ 1000 ʟʨʥʘ 

(37,39 g).  

ʇʦʚʝ˂ʘʥʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʧʨʦʩʝʯʥʫ ʤʘʩʫ 1000 ʟʨʥʘ 

(p<0,01). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ 

ʿʝ ʫʪʚʨʹʝʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (40,74 g), ʚʝ˂ʘ ʟʘ 1,37 g ʫ ʦʜʥʦʩʫ ʥʘ ʩʨʝʜˁʫ ʠ 

ʟʘ 2,23 g ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʿʚʝ˂ʫ ʛʫʩʪʠʥʫ ʩʝʪʚʝ (38,51 g). 

ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʨʘʩʪʝ ʜʦ 

ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
. ʊʨʝʪʤʘʥ ʩʘ 60 kg ha

1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʠʩʧʦˀʠʦ ʥʘʿʚʝ˂ʫ 

ʧʨʦʩʝʯʥʫ ʤʘʩʫ 1000 ʟʨʥʘ (41,06 g), ʘ ʥʘʿʤʘˁʫ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʥʝ 

ʧʨʠʭʨʘʥʝ (37,92 g). ʀʟʤʝʹʫ ʧʨʚʦʛ (38,26 g) ʠ ʯʝʪʚʨʪʦʛ, (37,92 g), ʢʘʦ ʠ ʠʟʤʝʹʫ 

ʜʨʫʛʦʛ (40,90 g) ʠ ʪʨʝ˂ʝʛ (41,06 ) ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʠʿʝ ʧʦʩʪʦʿʘʣʘ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ. 
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7.2.6. ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ 

ʇʨʦʩʝʯʘʥ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʿʝ 

ʠʟʥʦʩʠʦ 42,63%. ʅʘ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʦʛ ʞʝʪʚʝʥʦʛ ʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ 

ʘʛʨʦʝʢʦʣʦʰʢʠ ʫʩʣʦʚʠ, ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01) (ʇʨʠʣʦʛ 

1.2., ʪʘʙʝʣʘ ʇ.6). ʇʨʦʩʝʯʘʥ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ 2014. ʛʦʜʠʥʠ (41,29%) ʿʝ ʙʠʦ 

ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʫ ʦʜʥʦʩʫ ʥʘ 2012. ʛʦʜʠʥʫ (43,65%) ʠ 2013. ʛʦʜʠʥʫ (42,96%) (ʪʘʙʝʣʘ 

14). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ 

ʠʥʜʝʢʩ ʠʩʧʦˀʠʣʘ ʿʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (44,76%), ʟʘʪʠʤ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 

(43,75%) ʠ ɼʫʥʘʚʘʮ (42,95%), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ɱʘʜʨʘʥ (39,06%). ʈʘʩʪʫ˂ʘ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʧʨʦʫʟʨʦʢʦʚʘʣʘ ʧʘʜ ʚʨʝʜʥʦʩʪʠ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʦʜ 44,31% ʫ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʜʦ 40,74% ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ. ʉʘ ʧʦʨʘʩʪʦʤ ʜʦʟʘ ʘʟʦʪʘ 

ʨʘʩʪʝ ʠ ʧʨʦʩʝʯʘʥ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʜʦ ʚʘʨʠʿʘʥʪʝ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

(43,89%). ʅʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʟʘʙʝʣʝʞʝʥ ʧʨʦʩʝʯʥʦ 

ʥʘʿʤʘˁʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʦʜ 41,21%. 

ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ 2012. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʩʘʤʦ ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʩʦʨʪʝ (p<0,01). 

ʀʟʤʝʹʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ 

ʞʝʪʚʝʥʦʤ ʠʥʜʝʢʩʫ (p<0,05), ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 (46,96%) ʠ 

ʅʦʚʦʩʘʜʩʢʠ 456 (46,05%). ʅʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʚʨʝʜʥʦʩʪ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ, ʟʘ ʩʚʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʪʨʝʪʤʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʠʩʧʦˀʠʣʘ ʿʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 

(46,96%). ʅʘʿʤʘˁʠ ʧʨʦʩʝʯʘʥ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʟʘʙʝʣʝʞʠʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ (39,39%). 

ʅʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ 2013. ʛʦʜʠʥʠ ʟʥʘʯʘʿʥʦ ʩʫ ʫʪʠʮʘʣʠ ʩʦʨʪʘ, ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ (p<0,01), ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (p<0,05).  

ʂʘʦ ʫ ʧʨʝʪʭʦʜʥʦʿ ʛʦʜʠʥʠ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʫʪʚʨʹʝʥ ʢʦʜ 

ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 (46,35%), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʢʦʜ ʩʦʨʪʝ ɱʘʜʨʘʥ (39,05%). 

ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ ʞʝʪʚʝʥʦʤ 

ʠʥʜʝʢʩʫ (p<0,05), ʦʩʠʤ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 (42,24%) ʠ ɼʫʥʘʚʘʮ (44,19%). 

ʇʦʚʝ˂ʘˁʝʤ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʦʧʘʜʘ ʚʨʝʜʥʦʩʪ ʧʨʦʩʝʯʥʦʛ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ 

(p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 37). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ, ʥʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʿʝ 

ʫʪʚʨʹʝʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (44,09%). ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ ʩʨʝʜˁʦʿ ʛʫʩʪʠʥʠ 

ʩʝʪʚʝ ʙʠʦ ʿʝ ʥʝʟʥʘʪʥʦ ʥʠʞʠ (43,18%), ʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʥʠʞʠ 
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(41,60%) ʫ ʦʜʥʦʩʫ ʥʘ ʦʙʝ ʤʘˁʝ ʛʫʩʪʠʥʝ. ʄʝʹʫʪʠʤ, ʨʘʩʪʫ˂ʘ ʩʝʪʚʝʥʘ ʥʦʨʤʘ ʥʠʿʝ 

ʜʦʧʨʠʥʝʣʘ ʟʥʘʯʘʿʥʦʤ ʚʘʨʠʨʘˁʫ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ ʠ ɼʫʥʘʚʘʮ. 

ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʠʣʘ ʧʨʦʩʝʯʘʥ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʩʘ ʧʦʨʘʩʪ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 350 ʥʘ 450 ʟʨʥʘ m
2
, ʘ ʩʦʨʪʘ ɱʘʜʨʘʥ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 

450 ʥʘ 550 ʟʨʥʘ m
2
. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 37. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʘʮʠʿʘ ɸ ʭ ɹ) 

ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʦ ʦʜ ʫʪʠʮʘʿʘ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ (p<0,01) ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,05).  

ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʘʧʘʞʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʧʘʜ ʚʨʝʜʥʦʩʪʠ 

ʧʨʦʩʝʯʥʦʛ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ (p<0,05). ʅʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʝʚʠʜʝʥʪʠʨʘʥ ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʤʘˁʦʤ ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ ʦʜ 350 ʟʨʥʘ m
2
 (44,16%). ʇʦʚʝ˂ʘˁʝʤ 

ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʥʘ 450 ʟʨʥʘ m
2
 ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʥʝʟʥʘʪʥʦ ʦʧʘʜʘ (41,99), ʜʘ ʙʠ ʫ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʠʩʧʦˀʠʦ ʟʥʘʯʘʿʥʦ ʥʠʞʫ ʚʨʝʜʥʦʩʪ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʝ 

ʜʚʝ ʛʫʩʪʠʥʝ (37,72%).  

ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʙʝʣʝʞʠ ʩʝ ʥʝʟʥʘʪʘʥ ʨʘʩʪ ʧʨʦʩʝʯʥʦʛ 

ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʇʨʦʩʝʯʥʦ ʥʘʿʤʘʠˁ 

ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʠʤʘʦ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (39,08 %), 

ʧʨʠ ʯʝʤʫ ʿʝ ʙʠʦ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʪʨʝʪʤʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

(p<0,05). ʆʩʪʘʣʠ ʪʨʝʪʤʘʥʠ ʥʠʩʫ ʧʦʢʘʟʘʣʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ ʞʝʪʚʝʥʦʤ 

ʠʥʜʝʢʩʫ. 
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ʊʘʙʝʣʘ 14. ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ (%) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ (%) 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014.  

43,649 Ñ 0,468 A 42,956 Ñ 0,465 A 41,288 Ñ 0,594  B  42,63 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 46,960 Ñ 0,583 a 42,244 Ñ 0,607 b 42,050 Ñ 1,068 ns 43,75 

ʅʦʚʦʩʘʜʩʢʠ 456 36 46,055 Ñ 0,544 a 46,349 Ñ 0,924 a 41,861 Ñ 0,869 ns 44,76 

ɼʫʥʘʚʘʮ 36 42,193 Ñ 1,077 b 44,186 Ñ 0,979 b 42,481 Ñ 1,314 ns 42,95 

ɱʘʜʨʘʥ 36 39,389 Ñ 0,853 c 39,046 Ñ 0,723 c 38,759 Ñ 1,374 ns 39,06 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 44,689 Ñ 0,799 ns 44,091 Ñ 0,791 a 44,155 Ñ 1,076 a 44,31 

450 48 43,372 Ñ 0,811 ns 43,176 Ñ 0,794 ab 41,989 Ñ 0,805 a 42,85 

550 48 42,887 Ñ 0,817 ns 41,602 Ñ 0,804 b 37,719 Ñ 0,977 b 40,74 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 42,598 Ñ 1,090 ns 43,275 Ñ 0,899 a 40,633 Ñ 1,004 ab 42,17 

30 36 44,103 Ñ 0,851 ns 43,822 Ñ 0,713 a 41,840 Ñ 1,027 ab 43,26 

60 36 43,631 Ñ 0,889 ns 44,439 Ñ 1,074 a 43,602 Ñ 1,518 a 43,89 

90 36 44,265 Ñ 0,911 ns 40,289 Ñ 0,876 b 39,075 Ñ 1,039 c 41,21 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  ns  

ɹ  **  *  **   

ɺ  **  **  *   

ɸ ʭ ɹ  ns *  ns  

ɸ ʭ ɺ  ns ns ns  

ɹ ʭ ɺ  *  ns ns  

ɸ ʭ ɹ ʭ ɺ  ns ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%. 

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

 

  

xSX °

X



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

132 

 

7.2.7. ʇʨʠʥʦʩ ʟʨʥʘ 

ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʠʟʥʦʩʠʦ 

5182,8 kg ha
-1
. ɺʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʦʛ ʧʨʠʥʦʩʘ ʟʨʥʘ ʿʝ ʙʠʣʦ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ 

ʛʦʜʠʥʝ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01) (ʇʨʠʣʦʛ 1.2., ʪʘʙʝʣʘ ʇ.6). 

ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʙʠʦ ʿʝ ʫ 2014. ʛʦʜʠʥʠ (5824,2 kg ha
1
), ʟʥʘʯʘʿʥʦ 

ʤʘˁʠ ʫ 2012. ʛʦʜʠʥʠ (5422,4 kg ha
1
), ʘ ʥʘʿʤʘˁʠ ʫ 2013. ʛʦʜʠʥʠ (4301,9 kg ha

1
) 

(ʪʘʙʝʣʘ 15). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ 

ʧʨʠʥʦʩ ʟʨʥʘ ʫ ʫʢʫʧʥʦʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 

(5319,6 kg ha
1
), ʟʘʪʠʤ ʩʣʝʜʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (5296,5 kg ha

1
) ʠ ʩʦʨʪʘ 

ɼʫʥʘʚʘʮ (5252,4 kg ha
1
), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ɱʘʜʨʘʥ (5237,3 kg ha

1
). 

ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʨʘʩʪʝ ʧʨʠʥʦʩ ʟʨʥʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ 

ʙʠʦ ʚʝ˂ʠ ʟʘ 67,1 kg ha
1
 ʫ ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m

ï2
 ʠ ʟʘ 489 kg ha

1
 

ʫ ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʦʜ 350 ʟʨʥʘ m
2
. ʈʘʟʣʠʢʘ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʟʤʝʹʫ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 350 ʠ 450 ʟʨʥʘ m
2 
ʿʝ

 
ʠʟʥʦʩʠʣʘ 421,9 kg ha

1
. ʇʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ 

ʫ ʧʨʠʭʨʘʥʠ ʧʦʚʝ˂ʘʚʘ ʠ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʿʘʨʦʛ ʿʝʯʤʘ, ʦʜ 4249,4 kg ha
1
 ʥʘ 

ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʜʦ 5821,5 kg ha
1
 ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ. ʋ ʫʢʫʧʥʦʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ, ʫʧʦʪʨʝʙʘ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʿʝ ʫʩʣʦʚʠʣʘ ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ ʟʘ 209 kg ha
1
 ʫ ʦʜʥʦʩʫ ʥʘ ʜʦʟʫ ʘʟʦʪʘ ʦʜ 

60 kg ha
1
 ʠ ʟʘ 773,6 kg ha

1 
ʫ ʦʜʥʦʩʫ ʥʘ ʜʦʟʫ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 30 kg ha

1
. 

ʈʘʟʣʠʢʘ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 ʠ ʪʨʝʪʤʘʥʘ ʩʘ 

30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʠʟʥʦʩʠʣʘ 564,6 kg ha

1
, ʘ ʠʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʩʘ 

30 kg ha
1
 ʠ ʢʦʥʪʨʦʣʥʦʛ ʪʨʝʪʤʘʥʘ 798,5 kg ha

1
. 

ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʫ 2012. ʛʦʜʠʥʠ ʙʠʦ ʿʝ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ 

ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ 

ʟʨʥʘ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (5703,2 kg ha
1
), ʰʪʦ ʿʝ ʟʘ 679,5 kg ʚʠʰʝ 

ʦʜ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʝʛ ʧʨʠʥʦʩʘ ʩʦʨʪʝ ɱʘʜʨʘʥ (5023,7 kg ha
1
). ʉʦʨʪʘ ɱʘʜʨʘʥ ʿʝ 

ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʧʨʠʥʦʩ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ (p<0,05). 

ʀʟʤʝʹʫ ʦʩʪʘʣʠʭ ʩʦʨʪʠ ʫ ʦʛʣʝʜʫ ʥʠʩʫ ʫʦʯʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ 

ʟʨʥʘ. 

ʇʦʨʘʩʪ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 350 ʥʘ 450 ʟʨʥʘ m
2
 ʿʝ ʫʪʠʮʘʦ ʥʘ ʟʥʘʯʘʿʥʦ 

ʧʦʚʝ˂ʘˁʝ ʧʨʦʩʝʯʥʦʛ ʧʨʠʥʦʩʘ ʟʨʥʘ ʦʜ 618 kg ha
1 
(p<0,05) . ɼʘˀʝ ʧʦʚʝ˂ʘˁʝ ʩʝʪʚʝʥʝ 
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ʥʦʨʤʝ ʿʝ ʫʩʣʦʚʠʣʦ ʩʤʘˁʝˁʝ ʧʨʠʥʦʩʘ ʟʘ 155,7 kg ha
1
. ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʫ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʙʠʦ ʿʝ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʙʝ ʚʝ˂ʝ ʛʫʩʪʠʥʝ. 

ʊʘʙʝʣʘ 15. ʇʨʠʥʦʩ ʟʨʥʘ (kg ha
ï1

) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ʇʨʠʥʦʩ ʟʨʥʘ (kg ha-1) 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014.  

5422,40 Ñ 78,06 B  4301,85 Ñ 71,84 C 5824,242 Ñ 85,78 A  5182,8 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 5703,24 Ñ 119,23 a  4415,02 Ñ 113,80 a 5840,403 Ñ 141,30 ns 5319,6 

ʅʦʚʦʩʘʜʩʢʠ 456 36 5494,40 Ñ 141,24 a 4516,91 Ñ 128,64 a 5669,429 Ñ 156,40 ns 5296,5 

ɼʫʥʘʚʘʮ 36 5468,28 Ñ 193,01 a 4370,07 Ñ 156,86 a 5683,832 Ñ 172,67 ns 5252,4 

ɱʘʜʨʘʥ 36 5023,67 Ñ 145,44 b 3905,38 Ñ 154,66 b 6103,304 Ñ 206,27 ns 5237,3 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 5062,32 Ñ 132,85 b 3694,97 Ñ 102,45 c 5880,325 Ñ 164,28 ns 4879,2 

450 48 5680,27 Ñ 124,07 a 4398,52 Ñ 119,85 b 5824,416 Ñ 134,63 ns 5301,1 

550 48 5524,60 Ñ 134,82 a 4812,05 Ñ 93,11 a 5767,986 Ñ 148,06 ns 5368,2 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha
-1
) 

0 36 4511,08 Ñ 118,22 d 3480,26 Ñ 122,14 c 4756,788 Ñ 98,64 c 4249,4 

30 36 5277,99 Ñ 139,66 c 4207,71 Ñ 114,60 b 5657,993 Ñ 133,47 b 5047,9 

60 36 5792,12 Ñ 118,14 b 4607,28 Ñ 107,48 a 6438,241 Ñ 125,10 a 5612,5 

90 36 6108,39 Ñ 102,27 a 4912,13 Ñ 109,02 a 6443,948 Ñ 148,27 a 5821,5 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  ns  

ɹ  **  **  ns  

ɺ  ns **  **   

ɸ ʭ ɹ  ns ns *   

ɸ ʭ ɺ  ns ns ns  

ɹ ʭ ɺ  ns ns ns  

ɸ ʭ ɹ ʭ ɺ  **  ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%.  

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

 

ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ ʿʝ ʙʠʦ ʥʘʿʥʠʞʠ 

ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (4511,4 kg ha
1
), ʜʦʢ ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ 

xSX °

X
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ʟʨʥʘ ʠʤʘʦ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (6108,4 kg ha
1
). ʀʟʤʝʹʫ 

ʩʚʠʭ ʪʨʝʪʤʘʥʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʩʫ ʫʪʚʨʹʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ 

ʧʨʠʥʦʩʫ ʟʨʥʘ (p<0,05). ʀʟʤʝʹʫ ʧʨʚʦʛ ʠ ʜʨʫʛʦʛ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʿʝ ʫʦʯʝʥʦ 

ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʦʜ 766,9 kg ha
1
, ʠʟʤʝʹʫ ʜʨʫʛʦʛ ʠ ʪʨʝ˂ʝʛ ʪʨʝʪʤʘʥʘ ʟʘ 

514,1 kg ha
1
, ʘ ʠʟʤʝʹʫ ʪʨʝ˂ʝʛ ʠ ʯʝʪʚʨʪʦʛ ʪʨʝʪʤʘʥʘ ʟʘ 316,3 kg ha

1
. 

ʅʘ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʫ 2013. ʛʦʜʠʥʠ ʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʩʦʨʪʘ, 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01). 

ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʩʪʘʥʜʘʨʜ ʅʦʚʦʩʘʜʩʢʠ 448 

(4415,0 kg ha
1
), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ɱʘʜʨʘʥ (3905,4 kg ha

1
). ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ 

ʧʨʠʥʦʩʘ ʟʨʥʘ ʦʚʝ ʜʚʝ ʩʦʨʪʝ ʦʜ 510,6 kg ha
1
 ʙʠʣʘ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʥʘ ʥʠʚʦʫ 

95%. ʆʩʪʘʣʝ ʩʦʨʪʝ ʥʠʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʚʘʨʠʨʘʦ ʫ 

ʠʥʪʝʨʚʘʣʫ ʦʜ 3695,0 kg ha
1
 ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʜʦ 4812,1 kg ha

1
 ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ. ʉʚʝ ʚʘʨʠʿʘʥʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ 

ʧʨʠʥʦʩʫ ʟʨʥʘ (p<0,05). ʈʘʟʣʠʢʘ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʟʤʝʹʫ ʚʘʨʠʿʘʥʪʝ ʩʘ 350 ʠ 

450 ʟʨʥʘ m
2
 ʿʝ ʠʟʥʦʩʠʣʘ 703,5 kg ha

1
, ʘ ʠʟʤʝʹʫ ʚʘʨʠʿʘʥʪʝ ʩʘ 450 ʠ 550 ʟʨʥʘ m

2
 

413,5 kg ha
1
. 

ʈʘʩʪʫ˂ʘ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ ʿʝ ʧʨʦʫʟʨʦʢʦʚʘʣʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ 

ʟʨʥʘ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (p<0,05). ʅʘʿʤʘˁʠ ʧʨʦʩʝʯʘʥ 

ʧʨʠʥʦʩ ʟʨʥʘ ʙʠʦ ʿʝ ʥʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʙʝʟ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (3480,3 kg ha
1
), a 

ʥʘʿʚʝ˂ʠ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (4912,1 kg ha
1
). ʀʟʤʝʹʫ 

ʩʚʠʭ ʚʘʨʠʿʘʥʪʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʠʥʦʩʫ ʟʨʥʘ, 

ʦʩʠʤ ʠʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʠ ʪʨʝʪʤʘʥʘ ʩʘ 90 kg ha

1
 ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ, ʯʠʿʘ ʿʝ ʨʘʟʣʠʢʘ ʠʟʥʦʩʠʣʘ 304,8 kg ha
1
. ʈʘʟʣʠʢʘ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ 

ʠʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʠ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha

1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ 

ʠʟʥʦʩʠʣʘ 399,6 kg ha
1
, ʘ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʦʛ ʪʨʝʪʤʘʥʘ ʠ ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha

-1
 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 729,4 kg ha
1
. 

ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʦ ʦʜ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ (p<0,01) ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (p<0,05). 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʥʠʞʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʫʪʚʨʹʝʥ ʥʘ 

ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ (4756,8 kg ha
1
), ʘ ʥʘʿʚʝ˂ʠ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 90 kg ha

1 
ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ (6443,9 kg ha
1
). ʀʟʤʝʹʫ ʩʚʠʭ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʩʫ ʧʦʩʪʦʿʘʣʝ 
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ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʿ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʟʨʥʘ, ʦʩʠʤ ʠʟʤʝʹʫ ʪʨʝ˂ʝʛ ʠ ʯʝʪʚʨʪʦʛ 

ʪʨʝʪʤʘʥʘ (p<0,05). ʈʘʟʣʠʢʘ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʟʤʝʹʫ ʧʨʚʦʛ ʠ ʜʨʫʛʦʛ ʪʨʝʪʤʘʥʘ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (901,2 kg ha
1
) ʿʝ ʟʥʘʪʥʦ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʨʘʟʣʠʢʫ ʧʨʠʥʦʩʘ ʠʟʤʝʹʫ 

ʜʨʫʛʦʛ ʠ ʪʨʝ˂ʝʛ ʪʨʝʪʤʘʥʘ (780,2 kg ha
1
). ʀʟʤʝʹʫ ʪʨʝ˂ʝʛ ʠ ʯʝʪʚʨʪʦʛ ʪʨʝʪʤʘʥʘ 

ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʿʝ ʫʩʪʘʥʦʚˀʝʥʘ ʤʠʥʠʤʘʣʥʘ ʨʘʟʣʠʢʘ ʦʜ 5,7 kg ha
1
.  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 38. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ ʟʨʥʘ (kg ha
ï1

) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʜʦʟʘ ʘʟʦʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘ ʿ

ʥʘ ʚʠʩʠʥʫ ʧʨʠʥʦʩʘ ʟʨʥʘ, ʘʣʠ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʫʩʣʦʚʝ ʧʦʚʝ˂ʘʥʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 38). ʇʦʨʘʩʪ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ ʦʜ 450 ʥʘ 550 ʟʨʥʘ m
2
 ʿʝ ʫʪʠʮʘʦ ʥʘ ʟʥʘʯʘʿʥʦ ʩʤʘˁʝˁʝ ʧʨʠʥʦʩʘ ʟʨʥʘ ʩʦʨʪʝ 

ɱʘʜʨʘʥ. ʊʘʢʦʹʝ, ʩʦʨʪʘ ɱʘʜʨʘʥ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʩʦʨʪʝ ʫ ʩʚʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ. ʋʪʠʮʘʿ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʦʛ ʧʨʠʥʦʩʘ ʟʨʥʘ ʦʩʪʘʣʠʭ ʩʦʨʪʠ ʥʠʿʝ ʠʤʘʦ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿ (p>0,05).  
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7.3. ʆʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ 

7.3.1. ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ 

ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʿʝ 

ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʘʛʨʦʝʢʦʣʦʰʢʝ ʫʩʣʦʚʝ, ʩʦʨʪʫ, ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʫ ʘʟʦʪʦʤ (ʇʨʠʣʦʛ 1.3. ʪʘʙʝʣʘ 14). ʇʨʦʩʝʯʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʟʘ 

ʮʝʦ ʧʝʨʠʦʜ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟʥʦʩʠʣʘ ʿʝ 62,59 kg hl
1
 (ʪʘʙʝʣʘ ʇ.14). ʍʝʢʪʦʣʠʪʘʨʩʢʘ 

ʤʘʩʘ ʟʨʥʘ ʿʝ ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʣʘ ʦʜ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ ʠ ʙʠʣʘ ʿʝ ʥʘʿʤʘˁʘ ʫ 2013. 

(60,04 kg hl
1
), ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ 2014. (61,80 kg hl

1
), ʘ ʥʘʿʚʝ˂ʘ ʫ 2012. ʛʦʜʠʥʠ 

(65,92 kg hl
1
) (ʪʘʙʝʣʘ 16). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʫ 

ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (63,70 kg hl
1
). 

ʅʘʿʤʘˁʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (61,04 kg hl
1
). ʇʦʨʘʩʪ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ je ʜʦʧʨʠʥʝʦ ʩʤʘˁʠʚʘˁʫ, ʘ ʧʦʨʘʩʪ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʦʚʝ˂ʘˁʫ 

ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʜʦ ʜʦʟʝ ʦʜ 60 kg hʘ
1
. ʇʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʿʝ ʚʘʨʠʨʘʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 61,03 kg hl
1
 ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʜʦ 63,46 kg hl
1
 ʫ ʥʘʤʿʘʦˁ ʿ ʛʫʩʪʠʥʠ. ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʘ 

ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ (61,28 kg hl
1
) ʿʝ ʫʪʚʨʹʝʥʘ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ, ʙʝʟ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ɼʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 30 kg hʘ
1 
ʿʝ ʧʦʚʝ˂ʘʣʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ 

ʤʘʩʫ ʟʨʥʘ ʟʘ 2,0%, ʘ ʜʦʟʘ ʘʟʦʪʘ ʦʜ 60 kg hʘ
1
 ʟʘ 3,5% ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ. 

ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʙʠʣʘ 

ʚʝ˂ʘ ʟʘ 0,6% ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ. 

ʅʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʫ 2012. ʛʦʜʠʥʠ ʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʩʦʨʪʘ, 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ ʠ ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01). 

ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʧʨʦʩʝʯʥʝ 

ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (p<0,05). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, 

ʥʘʿʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (68,15 kg hl
1
). 

ʅʘʿʤʘˁʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʿʝ ʫʪʚʨʹʝʥʘ ʢʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 (64,14 kg hl
1
). 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ 

ʟʨʥʘ ʿʝ ʠʟʤʝʨʝʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (66,84 kg hl
1
), ʟʥʘʯʘʿʥʦ ʤʘˁʘ ʫ ʩʨʝʜˁʦʿ 

ʛʫʩʪʠʥʠ (66,07 kg hl
1
), ʘ ʥʘʿʤʘˁʘ ʫ ʥʘʿʚʝ˂ʦ ʿʛʫʩʪʠʥʠ ʩʝʪʚʝ (64,86 kg hl

1
). 
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ʊʘʙʝʣʘ 16. ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ (kg hl
ï1

) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ 

ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ (kg hl-1) 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014.  

 65,921 Ñ 0,22 A   60,045 Ñ 0,447 C 61,800 Ñ 0,175 B 62,59 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 64,138 Ñ 0,394 c 60,045 Ñ 0,275 b 61,126 Ñ 0,284 c 61,77 

ʅʦʚʦʩʘʜʩʢʠ 456 36 68,152 Ñ 0,284 ʘ  61,008 Ñ 0,278 a 61,944 Ñ 0,339 b 63,70 

ɼʫʥʘʚʘʮ 36 64,149 Ñ 0,356 c 58,104 Ñ 0,493 c 60,864 Ñ 0,256 c 61,04 

ɱʘʜʨʘʥ 36 67,246 Ñ 0,282 b 56,783 Ñ 0,372 d 63,266 Ñ 0,376 a 62,43 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 66,844 Ñ 0,332 a 60,495 Ñ 0,393 a 63,028 Ñ 0,334 a 63,46 

450 48 66,065 Ñ 0,390 b 58,940  Ñ 1,082 b 61,664 Ñ 0,236 b 62,22 

550 48 64,855 Ñ 0,388 c 57,519 Ñ 0,368 c 60,709 Ñ 0,236 c 61,03 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 65,151 Ñ 0,460 b 57,940 Ñ 0,900 c 60,734 Ñ 0,303 c 61,28 

30 36 66,238 Ñ 0,388 a  59,032 Ñ 0,816 b 62,352 Ñ 0,308 b 62,54 

60 36 66,550 Ñ 0,477 a 60,813 Ñ 0,773 a 63,142 Ñ 0,383 a 63,50 

90 36 65,746 Ñ 0,440 ʘb 58,156 Ñ 0,999 c 60,974 Ñ 0,240 c  61,63 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  **  **   

ɺ  **  **  **   

ɸ ʭ ɹ  ns ns ns  

ɸ ʭ ɺ  ns **  ns  

ɹ ʭ ɺ  *  ns *   

ɸ ʭ ɹ ʭ ɺ  ns ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿ ʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%. 

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó  0,05). 

  

ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

ʧʨʦʩʝʯʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʩʘʤʦ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha
1
 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʊʨʝʪʤʘʥ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ (66,23 kg hl

1
) ʠ ʪʨʝʪʤʘʥ ʩʘ   

60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (66,55 kg hl

1
) ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ 

xSX °

X
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ʤʘʩʫ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ (65,75 kg hl
1
). ʄʝʹʫʪʠʤ, ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ ʿʝ 

ʠʤʘʣʘ ʨʘʟʣʠʯʠʪ ʫʪʠʮʘʿ ʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

(ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 39). ʋ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ 

ʩʝʪʚʝ, ʧʨʦʩʝʯʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʙʠʣʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 

60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (66,67 kg hl

1
) ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʪʨʝʪʤʘʥʝ ʘʟʦʪʥʝ 

ʧʨʠʭʨʘʥʝ. ʀʟʤʝʹʫ ʦʩʪʘʣʠʭ ʪʨʝʪʤʘʥʘ ʥʠʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. ʇʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ ʥʠʿʝ ʧʨʦʫʟʨʦʢʦʚʘʣʘ ʟʥʘʯʘʿʥʘ ʚʘʨʠʨʘˁʘ ʧʨʦʩʝʯʥʝ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʫ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
. ʋ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʧʨʦʩʝʯʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ 

ʤʘʩʘ ʟʨʥʘ ʦʧʘʜʘ ʥʘʢʦʥ ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʧʨʠ ʯʝʤʫ ʿʝ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʩʧʦˀʝʥʘ ʩʘʤʦ ʠʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha
-1 

(65,97 kg hl
1
) ʠ 

ʪʨʝʪʤʘʥʘ ʩʘ 90 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (64,28 kg hl

1
).   

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 39. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (kg ha
ï1

) ʫ ʛʫʩʪʠʥʘʤʘ 

ʩʝʪʚʝ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ 

ʭ ɺ) 

ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʦʨʪʫ, ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʫ ʘʟʦʪʦʤ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ 

ʫʩʣʦʚʝ ʧʦʚʝ˂ʘʥʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ (p<0,01) (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) 

(ʪʘʙʝʣʘ 16). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ 

ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʿʝ ʫʪʚʨʹʝʥʘ ʢʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 (61,77 kg hl
1
). 

ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʟʘʙʝʣʝʞʠʣʘ ʿʝ ʩʦʨʪʘ ɱʘʜʨʘʥ 
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(56,78 kg hl
1
). ʀʟʤʝʹʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʫ 2013. ʛʦʜʠʥʠ ʩʫ ʧʦʩʪʦʿʘʣʝ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦ ʿʭʝʢʪʦʣʠʪʘʨʩʢʦ ʿʤʘʩʠ ʟʨʥʘ (p<0,05).  

ʈʘʩʪʫ˂ʘ ʩʝʪʚʝʥʘ ʥʦʨʤʘ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ (p Ó 0,05) 

ʦʜ 60,50 kg hl
1 
ʫ ʥʘʿʤʘˁʦ ʿʛʫʩʪʠʥʘ ʩʝʪʚʝ ʜʦ 57,52 kg hl

1
 ʫ ʥʘʿʚʝ˂ʦ ʿʛʫʩʪʠʥʠ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 40. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (kg hl
ï1

) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʉʫʧʨʦʪʥʦ, ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ 

ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 (60,81 kg hl

1
), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ 

ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʫʩʣʦʚʝ ʧʦʚʝ˂ʘʥʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ 

ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 40). ʀʟʤʝʹʫ ʩʚʠʭ ʪʨʝʪʤʘʥʘ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʩʫ 

ʫʪʚʨʹʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʿ ʭʝʢʪʦʣʠʪʘʨʩʢʦʿ ʤʘʩʠ ʟʨʥʘ, ʦʩʠʤ ʠʟʤʝʹʫ 

ʧʨʚʦʛ (57,94 kg hl
1
) ʠ ʯʝʪʚʨʪʦʛ ʪʨʝʪʤʘʥʘ (58,16 kg hl

1
). ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ 

ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʠ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ. ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʥʘ 

ʪʨʝʪʤʘʥʠʤʘ ʩʘ ʘʟʦʪʥʦʤ ʧʨʠʭʨʘʥʦʤ ʦʜ 30 ʠ 60 kg ha
1
 ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʠ ʠ ʯʝʪʚʨʪʠ 

ʪʨʝʪʤʘʥ ʹʫʙʨʝˁʘ. ʊʨʝʪʤʘʥ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʢʦʜ ʩʦʨʪʝ ɼʫʥʘʚʘʮ 

ʫʩʣʦʚʠʦ ʧʦʿʘʚʫ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʭʝʢʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ 

ʚʘʨʠʿʘʥʪʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ.  

ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʧʦʜ 

ʫʪʠʮʘʝʿʤ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01) ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,05) (ʪʘʙʝʣʘ 16). 
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ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʩʦʨʪʘʤʘ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʫ 2014. 

ʛʦʜʠʥʠ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ (63,03 kg hl
1
), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʫ ʩʦʨʪʘ ɼʫʥʘʚʘʮ 

(60,86 kg hl
1
). ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦ ʿ

ʭʝʢʪʦʣʠʪʘʨʩʢʦ ʿʤʘʩʠ ʟʨʥʘ, ʦʩʠʤ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 (61,13 kg hl
1
) ʠ ɼʫʥʘʚʘʮ 

(60,86 kg hl
1
) (p>0,05). 

ʀʟʤʝʹʫ ʩʚʝ ʪʨʠ ʧʨʠʤʝˁʝʥʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʫ ʫʪʚʨʹʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʧʨʦʩʝʯʥʦʿ ʭʝʢʪʦʣʠʪʘʨʩʢʦʿ ʤʘʩʠ ʟʨʥʘ (p<0,05). ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ 

ʤʘʩʘ ʿʝ ʙʠʣʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (63,03 kg hl
1
), ʟʘʪʠʤ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 

450 ʟʨʥʘ m
2
 (61,66 kg hl

1
), ʘ ʥʘʿʤʘˁʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʩʝʪʚʝʥʦʤ ʥʦʨʤʦʤ 

(60,71 kg hl
1
). 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 41. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (kg hl
ï1

) ʫ ʛʫʩʪʠʥʘʤʘ 

ʩʝʪʚʝ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ 

ɹ ʭ ɺ) 

ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʠ ʧʨʦʩʝʯʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ 

ʤʘʩʘ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 (63,14 kg hl

1
) (p<0,05). ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʥʘ 

ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ (60,73 kg hl
1
) ʠ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ (60,97 kg hl
1
) ʙʠʣʘ ʿʝ ʟʥʘʯʘʿʥʦ ʤʘˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʠ ʪʨʝ˂ʠ ʪʨʝʪʤʘʥ 

ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ. ʇʦʜ ʫʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

(ʛʨʘʬʠʢʦʥ 41), ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʿʝ ʫʪʚʨʹʝʥʘ ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ (68,35 kg hl

1
), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʘ ʫ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʙʝʟ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ     

(64,70 kg hl
1
). ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ 
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ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
, ʘ ʫ ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ ʛʫʩʪʠʥʠ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha

1
 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʋ ʩʚʝ ʪʨʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʦʛ ʪʨʝʪʤʘʥʘ ʠ ʪʨʝʪʤʘʥʘ 

ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʠʩʫ ʫʦʯʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʿ 

ʭʝʢʪʦʣʠʪʘʨʩʢʦʿ ʤʘʩʠ ʟʨʥʘ. 

7.3.2. ʉʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm 

ʅʘ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm ʫ ʫʢʫʧʥʦʤ ʧʝʨʠʦʜʫ 

ʠʩʧʠʪʠʚʘˁʘ ʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʛʦʜʠʥʘ, ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

(p<0,01) (ʇʨʠʣʦʛ 1.3., ʪʘʙʝʣʘ ʇ.14). ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm (I ʠ II  ʢʣʘʩʝ) ʫ 

ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʠʟʥʦʩʠʦ 81,3% (ʪʘʙʝʣʘ 17). ʇʦʜ ʫʪʠʮʘʿʝʤ 

ʛʦʜʠʥʝ ʧʨʦʩʝʯʥʦ ʫʯʝʰ˂ʝ ʟʨʥʘ Ó2,5 mm ʙʠʣʦ ʿʝ ʥʘʿʤʘˁʝ ʫ 2013. (76,13%), ʟʥʘʯʘʿʥʦ 

ʚʝʝ˂ ʫ 2012. (82,9%), ʘ ʥʘʿʚʝ˂ʝ ʫ 2014. ʛʦʜʠʥʠ (85,6%) (ʪʘʙʝʣʘ 17). ʅʝʟʘʚʠʩʥʦ ʦʜ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʝ ʫʯʝʰ˂ʝ ʟʨʥʘ ʜʝʙˀʠʥʝ ʧʨʝʢʦ 2,5 mm je 

ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (85,7%). ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʩʦʨʪʝ 

ɼʫʥʘʚʘʮ ʿʝ ʙʠʦ ʥʘʿʥʠʞʠ ʠ ʠʟʥʦʩʠʦ ʿʝ 77,2%. ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʤʘˁʫʿʝ 

ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm, ʦʜ 83,3% ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʜʦ 79,6% ʫ ʥʘʿʚʝ˂ʦʿ  ʛʫʩʪʠʥʠ 

ʩʝʪʚʝ. ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʧʨʝʢʦ 2,5 mm 

ʨʘʩʪʝ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ (82,8%). ʅʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʿʝ 

ʫʪʚʨʹʝʥ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ (80,3%), ʙʝʟ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʅʘ ʪʨʝʪʤʘʥʫ ʩʘ 

90 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʠʟʥʦʩʠʦ ʿʝ 80,6%. 

ʉʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm ʫ 2012. ʛʦʜʠʥʠ je ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01). 

ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ ʩʘʜʨʞʘʿʫ 

ʟʨʥʘ Ó2,5 mm (p<0,05). ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm je ʠʤʘʣʘ ʩʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 456 (86,3%), ʠ ʙʠʦ ʿʝ ʟʘ 7,5% ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɼʫʥʘʚʘʮ ʩʘ 

ʥʘʿʤʘˁʠʤ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʧʨʚʝ ʠ ʜʨʫʛʝ ʢʣʘʩʝ. 

ʉʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʘʧʘʞʘ ʩʝ ʪʨʝʥʜ ʟʥʘʯʘʿʥʦʛ ʩʤʘˁʠʚʘˁʘ 

ʧʨʦʩʝʯʥʦʛ ʩʘʜʨʞʘʿʘ ʟʨʥʘ Ó2,5 mm (p<0,05). ʅʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʚʨʝʜʥʦʩʪ ʦʚʝ 

ʦʩʦʙʠʥʝ ʠʤʘʣʝ ʩʫ ʙʠˀʢʝ ʫ ʫʩʝʚʫ ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ (84,9%). ʋʢʫʧʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ 

Ó2,5 mm ʫ ʫʩʝʚʫ ʩʨʝʜˁʝ ʛʫʩʪʠʥʝ ʙʠʦ ʿʝ ʥʠʞʠ ʟʘ 2,6%, ʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʟʘ 

4,5%. 
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ʊʘʙʝʣʘ 17. ʉʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm (%) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ 

ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ʉʘʜʨʞʘʿ ʟʨʥʘ җ2,5 mm (%) 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014.  

82,891 Ñ 0,395 B  76,126 Ñ 0,504 C 85,559 Ñ 0,343 A  81,53 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 81,694 Ñ 0,703 c 76,128 Ñ 0,697 c 84,950 Ñ 0,521 b 80,92 

ʅʦʚʦʩʘʜʩʢʠ 456 36 86,329 Ñ 0,628 a 81,459 Ñ 0,433 a 89,276 Ñ 0,697 a 85,69 

ɼʫʥʘʚʘʮ 36 78,841 Ñ 0,670 d 68,806 Ñ 0,691 d 83,826 Ñ 0,408 b 77,16 

ɱʘʜʨʘʥ 36 84,702 Ñ 0,525 b 78,111 Ñ 0,740 b 84,185 Ñ 0,675 b 82,33 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 84,896 Ñ 0,592 a 77,517 Ñ 0,782 a 87,499 Ñ 0,541 a 83,30 

450 48 82,702 Ñ 0,710 b 76,617 Ñ 0,814 a 85,817 Ñ 0,499 b 81,71 

550 48 81,076 Ñ 0,645 c 74,244 Ñ 0,961 b 83,361 Ñ 0,592 c 79,56 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 82,023 Ñ 0,752 b 74,171 Ñ 0,980 c 84,736 Ñ 0,656 b 80,31 

30 36 84,018 Ñ 0,698 a 76,641 Ñ 0,840 ab 86,599 Ñ 0,664 a 82,42 

60 36 84,063 Ñ 0,838 a 77,787 Ñ 0,940 a 86,525 Ñ 0,639 a 82,79 

90 36 81,461 Ñ 0,802 b 75,905 Ñ 1,187 b 84,376 Ñ 0,727 b 80,58 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  **  **   

ɺ  **  **  **   

ɸ ʭ ɹ  ns ns ns  

ɸ ʭ ɺ  ns ns ns  

ɹ ʭ ɺ  ns *  ns  

ɸ ʭ ɹ ʭ ɺ  ns ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿ ʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%.  

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó  0,05). 

 

ʅʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʿʝ ʧʨʦʥʘʹʝʥ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 

60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (84,1%), ʠ ʙʠʦ ʿʝ ʚʝ˂ʠ ʟʘ 2,6% ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʩʘ 

90 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʩʘ ʥʘʿʤʘˁʠʤ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ Ó2,5 mm. ʀʟʤʝʹʫ 

ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha
1
 (84,1%) ʠ ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha

1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (84,1%), 

xSX °

X
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ʢʘʦ ʥʠ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʦʛ ʪʨʝʪʤʘʥʘ (82,0%) ʠ ʪʨʝʪʤʘʥʘ ʩʘ 90 kg ha
1
 ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ (81,5%) ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ.  

ʅʘ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm ʫ 2013. ʛʦʜʠʥʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʫ 

ʠʤʘʣʠ ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01) ʠ ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ 

ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,05).  

ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 ʙʠʦ ʿʝ ʥʘʿʚʝ˂ʠ 

(81,5%), ʚʝ˂ʠ ʟʘ 3,4% ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɱʘʜʨʘʥ, ʟʘ 5,3% ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ 

ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ʟʘ 12,6% ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʩʦʨʪʝ ɼʫʥʘʚʘʮ. ʉʚʝ ʩʦʨʪʝ 

ʫ ʦʛʣʝʜʫ ʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʦʚʦʤ ʩʚʦʿʩʪʚʫ (p<0,05). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ 

Ó2,5 mm ʿʝ ʫʪʚʨʹʝʥ ʫ ʫʩʝʚʫ ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ (77,5%), ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʫ ʫʩʝʚʫ 

ʩʨʝʜˁʝ ʛʫʩʪʠʥʝ (76,6%), ʘ ʥʘʿʤʘˁʠ ʫ ʫʩʝʚʫ ʥʘʿʚʝ˂ʝ ʛʫʩʪʠʥʝ (74,2%). ʉʚʝ ʪʨʠ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʟʨʥʘ Ó2,5 mm 

(p<0,05). 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 42. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm (%) ʫ ʛʫʩʪʠʥʘʤʘ 

ʩʝʪʚʝ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ 

ʭ ɺ) 

ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʨʘʩʪʝ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ 

ʧʨʝʢʦ 2,5 mm, ʦʜ 74,2% ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʜʦ 77,8% ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 

60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ɼʨʫʛʠ ʠ ʪʨʝ˂ʠ ʪʨʝʪʤʘʥ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ (76,6% ʠ 

77,8%) ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʠ ʠ ʯʝʪʚʨʪʠ 
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ʪʨʝʪʤʘʥ (74,2% ʠ 75,9%). ʅʘʿʤʘˁʠ ʫʢʫʧʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʫ ʧʨʚʝ ʜʚʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʙʠʦ ʿʝ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ, ʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) 

(ʛʨʘʬʠʢʦʥ 42). ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʫ ʫʩʝʚʫ ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʙʠʦ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʠ ʪʨʝʪʤʘʥ ʩʘ 30 kg ha
1
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʋ ʫʩʝʚʫ ʩʨʝʜˁʝ 

ʛʫʩʪʠʥʝ, ʩʘʤʦ ʿʝ ʪʨʝʪʤʘʥ ʩʘ 60 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʠʩʧʦˀʠʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ 

ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʊʨʝʪʤʘʥʠ 

ʩʘ 30 ʠ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ 

ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʠ ʪʨʝʪʤʘʥ ʩʘ 90 kg ha
1
 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

ʅʘ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm ʫ 2014. ʛʦʜʠʥʠ ʟʥʘʯʘʿʥʦ ʩʫ ʫʪʠʮʘʣʠ 

ʩʚʠ ʠʩʧʠʪʠʚʘʥʠ ʬʘʢʪʦʨʠ (p 0,01). ʀʥʪʝʨʘʢʮʠʿʝ ʥʘ ʦʙʘ ʥʠʚʦʘ ʥʠʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʥʘ ʚʘʨʠʨʘˁʝ ʦʚʦʛ ʩʚʦʿʩʪʚʘ. 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ 

ʦʩʪʚʘʨʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm (89,3%) ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ 

ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ. ʆʩʪʘʣʝ ʩʦʨʪʝ ʥʠʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʧʨʦʩʝʯʥʦʤ ʩʘʜʨʞʘʿʫ ʟʨʥʘ Ó2,5 mm.  

ʇʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʿʝ ʫʪʚʨʹʝʥ ʫ 

ʥʘʿʤʘˁʦ ʿʛʫʩʪʠʥʠ (87,5%), ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʫ ʩʨʝʜˁʦʿ ʛʫʩʪʠʥʠ (85,8%), ʘ ʥʘʿʤʘˁʠ ʫ 

ʥʘʿʚʝ˂ʦ ʿʛʫʩʪʠʥʠ ʩʝʪʚʝ (83,4%).  

ʂʘʦ ʫ ʧʨʝʪʭʦʜʥʝ ʜʚʝ ʛʦʜʠʥʝ, ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʨʦʩʝʯʘʥ 

ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

ʊʨʝʪʤʘʥʠ ʩʘ 30 kg ha
1
 ʠ 60 kg ha

1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʩʫ ʧʦʢʘʟʘʣʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ 

ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm (85,6% ʠ 86,5%) ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʠ ʪʨʝʪʤʘʥ 

ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (84,7% ʠ 84,4%). 
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7.3.3. ʉʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm 

ʉʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ 

ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʙʠʦ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ ʛʦʜʠʥʝ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01) (ʇʨʠʣʦʛ 1.3., ʪʘʙʝʣʘ ʇ.14). ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ 

ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm (III  ʢʣʘʩʝ) ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʩʚʝ 

ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʠʟʥʦʩʠʦ ʿʝ 13,8%. ʇʦʜ ʫʪʠʮʘʿʝʤ 

ʛʦʜʠʥʝ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ ʿʝ ʫʪʚʨʹʝʥ ʫ 2014. (10,6%), 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ 2012. (13,4%), ʘ ʥʘʿʚʝ˂ʠ ʫ 2013. ʛʦʜʠʥʠ (17,3%) (ʪʘʙʝʣʘ 18). 

ʅʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (16,9%), ʠ 

ʙʠʦ ʿʝ ʚʝ˂ʠ ʟʘ 3,6% ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɱʘʜʨʘʥ, ʘ ʟʘ 5,4% ʫ ʦʜʥʦʩʫ 

ʥʘ ʩʦʨʪʫ ʅʦʚʦʩʘʜʩʢʠ 456. ʇʦʜ ʫʪʠʮʘʿʝʤ ʧʦʚʝ˂ʘˁʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʨʘʩʪʝ ʠ ʩʘʜʨʞʘʿ 

ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʦʜ 12,3% ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʜʦ 15,0% ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʇʨʠʤʝʥʘ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 30 kg ha
-1
 ʿʝ ʜʦʧʨʠʥʝʣʘ 

ʥʘʿʤʘˁʝʤ ʩʘʜʨʞʘʿʫ ʬʨʘʢʮʠʿʝ ʟʨʥʘ III ʢʣʘʩʝ (13,3%). ɼʘˀʠʤ ʧʦʚʝ˂ʘˁʝʤ ʢʦʣʠʯʠʥʝ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʦʚʝ˂ʘʚʘ ʩʝ ʫʯʝʰ˂ʝ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm, ʧʨʠ ʯʝʤʫ ʿʝ 

ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʪʚʨʹʝʥ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (14,6%). 

ɺʘʨʠʨʘˁʝ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʫ 2012. ʛʦʜʠʥʠ ʙʠʣʦ 

ʿʝ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ 

ʨʝʘʛʦʚʘʣʝ ʥʘ ʫʩʣʦʚʝ ʧʦʚʝ˂ʘʥʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

(p<0,01). ɿʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʿʝ ʠʤʘʣʘ ʠ ʠʩʭʨʘʥʘ ʘʟʦʪʦʤ, ʧʨʠ ʯʝʤʫ ʿʝ ˁʝʥ ʫʪʠʮʘʿ ʫ 

ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʙʠʦ ʨʘʟʣʠʯʠʪ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ) (p<0,05). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʩʦʨʪʘ ɼʫʥʘʚʘʮ (16,2%) ʿʝ 

ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʫʯʝʰ˂ʝ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ 

ʧʨʦʫʯʘʚʘʥʝ ʩʦʨʪʝ. ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʧʨʦʩʝʯʥʦʤ ʩʘʜʨʞʘʿʫ ʟʨʥʘ 2,2ï2,5 mm (p<0,05), ʦʩʠʤ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 (14,1%) 

ʠ ɼʫʥʘʚʘʮ (16,2%). 

ʇʦʚʝ˂ʘˁʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʿʝ ʫʩʣʦʚʠʣʦ ʠ ʨʘʩʪ ʩʘʜʨʞʘʿʘ ʟʨʥʘ 2,2ï2,5 mm. 

ʅʘʿʤʘˁʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 

2,5 mm (12,1%) ʫ ʦʜʥʦʩʫ ʥʘ ʦʙʝ ʚʝ˂ʝ ʛʫʩʪʠʥʝ. ʅʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʦʩʪʚʘʨʠʣʘ 

ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ 2,2ï2,5 mm (14,5%), ʘʣʠ ʩʝ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʦ ʫ 

ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
 (13,7%). ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʫʩʝʚʘ ʿʝ 
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ʜʦʧʨʠʥʝʣʦ ʧʦʨʘʩʪʫ ʩʘʜʨʞʘʿʘ ʟʨʥʘ 2,2ï2,5 mm ʧʨʝʪʝʞʥʦ ʢʦʜ ʩʚʠʭ ʩʦʨʪʠ, ʦʩʠʤ 

ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448. ɻʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʚʘʨʠʨʘˁʝ ʦʚʝ 

ʦʩʦʙʠʥʝ ʢʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448. ʉʦʨʪʘ ɼʫʥʘʚʘʮ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʟʨʥʘ 2,2ï2,5 mm ʫ ʜʨʫʛʦ ʿʠ ʪʨʝ˂ʦ ʿʛʫʩʪʠʥʠ ʩʝʪʚʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʫ ʛʫʩʪʠʥʫ, ʜʦʢ ʿʝ 

ʢʦʜ ʩʦʨʪʝ ɱʘʜʨʘʥ ʥʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠʩʧʦˀʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ 2,2ï

2,5 mm ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʿʤʘˁʫ ʛʫʩʪʠʥʫ. ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ 

ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʫ ʠ 

ʜʨʫʛʫ ʚʘʨʠʿʘʥʪʫ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 43). 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 43. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm (%) 

ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2012. ʛʦʜʠʥʠ 

(ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

Tʨʝʪʤʘʥ ʹʫʙʨʝˁʘ ʩʘ 60 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʠʤʘʦ ʟʥʘʯʘʿʥʦ ʤʘˁʠ 

ʩʘʜʨʞʘʿ ʟʨʥʘ 2,2ï2,5 mm ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. 

ʆʩʪʘʣʠ ʪʨʝʪʤʘʥʠ ʥʠʩʫ ʧʦʢʘʟʘʣʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʦʚʦʿ ʦʩʦʙʠʥʠ (pι0,05). 

ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʿʝ ʫʪʚʨʹʝʥʘ ʫ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (15,9%), ʘ 

ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1 
ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ (10,9%) (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 44). ʋ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʪʨʝʪʤʘʥʠ ʩʘ 60 ʠ 90 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʩʫ ʠʤʘʣʠ 

ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʠ ʠ ʜʨʫʛʠ 

ʪʨʝʪʤʘʥ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʊʨʝʪʤʘʥʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʩʫ 
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ʠʩʧʦˀʠʣʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ 2,2ï2,5 mm ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʩʘ  

30 kg ha
1 
ʘʟʦʪʘ ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʦʜ 450 ʠ 550 ʟʨʥʘ m

ï2
. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 44. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm (%) ʫ 

ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ 

(ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʅʘ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʫ 2013. ʛʦʜʠʥʠ ʟʥʘʯʘʿʥʦ ʩʫ 

ʫʪʠʮʘʣʠ ʩʦʨʪʘ ʠ ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʫʩʣʦʚʝ 

ʧʦʚʝ˂ʘʥʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (p<0,01). 

ʉʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 (14,6%) ʠ ʅʦʚʦʩʘʜʩʢʠ 456 (14,7%) ʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ 

ʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ 2,2ï2,5 mm ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ ɼʫʥʘʚʘʮ (23,9 9%) ʠ ɱʘʜʨʘʥ 

(16,1%) (p<0,05).  

ʇʦʚʝ˂ʘˁʝʤ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʩʘʜʨʞʘʿ ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ (p<0,05). 

ʅʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʿʝ ʫʪʚʨʹʝʥ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ 

ʩʝʪʚʝ (16,0%). ʉʘʜʨʞʘʿ ʟʨʥʘ 2,2ï2,5 mm ʫ ʩʨʝʜˁʦʿ ʛʫʩʪʠʥʠ ʿʝ ʙʠʦ ʚʝ˂ʠ ʟʘ 1,4%, ʘ ʫ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʟʘ 2,5%. ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ 2,2ï2,5 mm ʩʦʨʪʝ ɱʘʜʨʘʥ ʟʥʘʯʘʿʥʦ 

ʨʘʩʪʝ ʩʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. ɻʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʠʤʘʣʘ 

ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʫ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʟʨʥʘ 2,2ï2,5 mm ʥʘ ʦʩʪʘʣʝ ʩʦʨʪʝ ʫ ʦʛʣʝʜʫ 

(ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 45).  
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*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 45. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm (%) 

ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2013. ʛʦʜʠʥʠ 

(ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 

ʉʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ 

ʚʘʨʠʨʘʦ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ, ʛʫʩʪʠʥʫ ʩʝʪʚʝ (p<0,01) ʠ ʧʨʠʭʨʘʥʫ ʘʟʦʪʦʤ (p<0,05).  

ʅʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm, ʟʘ ʩʚʝ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ ʠ ʜʦʟʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ, ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ (11,9%). ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ 

ʟʨʥʘ III ʢʣʘʩʝ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 (8,4%) ʿʝ ʙʠʦ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ 

ʜʨʫʛʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ. ʀʟʤʝʹʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ ʫ ʦʚʦʤ ʩʚʦʿʩʪʚʫ (p<0,05), ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʝ ɱʘʜʨʘʥ (11,9%) ʠ ʩʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 448 (11,2%). 

ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 350 ʥʘ 450 ʟʨʥʘ m
2 
ʟʥʘʯʘʿʥʦ ʩʝ

 
ʧʦʚʝ˂ʘʚʘ ʠ

 

ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʟʘ 1,9%, ʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 450 

ʥʘ 550 ʟʨʥʘ m
2 
ʟʘ

 
1,2%. 

ʊʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʠʤʘʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʟʨʥʘ 2,2ï2,5 mm (11,6%) ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʚʘʨʠʿʘʥʪʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ. 

ʀʟʤʝʹʫ ʦʩʪʘʣʠʭ ʪʨʝʪʤʘʥʘ ʥʠʩʫ ʫʦʯʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. 
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ʊʘʙʝʣʘ 18. ʉʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm (%) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ 

ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ʉʘʜʨʞʘʿ ʟʨʥʘ ʦʜ 2,2 ʜʦ 2,5 mm (%) 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014.  

13,410 Ñ 0,259 B 17,310 Ñ 0,415 A 10,565 Ñ 0,233 C 13,76 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 14,086 Ñ 0,292 b 14,582 Ñ 0,380 c 11,224 Ñ 0,412 ab 13,30 

ʅʦʚʦʩʘʜʩʢʠ 456 36 11,428 Ñ 0,437 c 14,675 Ñ 0,3682 c  8,444 Ñ 0,497 c 11,52 

ɼʫʥʘʚʘʮ 36 16,188 Ñ 0,567 a 23,861 Ñ 0,726 a 10,744 Ñ 0,265 b 16,93 

ɱʘʜʨʘʥ 36 11,936 Ñ 0,296 c 16,122 Ñ 0,575 b 11,847 Ñ 0,459 a 13,30 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 12,074 Ñ 0,374 b 16,000 Ñ 0,530 c   8,918 Ñ 0,367 c 12,33 

450 48 13,672 Ñ 0,499 a 17,393 Ñ 0,701 b 10,806 Ñ 0,338 b 13,96 

550 48 14,483 Ñ 0,398 a 18,537 Ñ 0,856 a 11,970 Ñ 0,381 a 15,00 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 13,453 Ñ 0,386 ab 17,787 Ñ 0,869 ns 10,275 Ñ 0,366 b 13,84 

30 36 13,030 Ñ 0,493 b 16,771 Ñ 0,667 ns    9,956 Ñ 0,459 b 13,25 

60 36 12,870 Ñ 0,542 b 16,798 Ñ 0,776 ns 10,464 Ñ 0,475 b 13,38 

90 36 14,286 Ñ 0,611 a 17,884 Ñ 0,991 ns 11,563 Ñ 0,524 a 14,58 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  **  **   

ɺ  *  ns *   

ɸ ʭ ɹ  **  **  ns  

ɸ ʭ ɺ  ns ns ns  

ɹ ʭ ɺ  *  ns ns  

ɸ ʭ ɹ ʭ ɺ  ns ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿ ʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%.  

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

 

  

xSX °

X
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7.3.4. ɽʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʟʨʥʘ 

ɽʥʝʨʛʠʿʘ ʢʠʿʘˁʘ ʟʨʥʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʟʥʘʯʘʿʥʦ 

ʚʘʨʠʨʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʛʦʜʠʥʫ, ʩʦʨʪʫ, ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʫ ʘʟʦʪʦʤ, ʥʘ ʥʠʚʦʫ 

ʟʥʘʯʘʿʥʦʩʪʠ 99% (ʇʨʠʣʦʛ 1.3., ʪʘʙʝʣʘ ʇ.14). ʋ ʫʢʫʧʥʦʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ 

ʧʨʦʩʝʯʥʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʿʝ ʠʟʥʦʩʠʣʘ 92,6% (ʪʘʙʝʣʘ 19). ɽʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʿʝ ʙʠʣʘ 

ʥʘʿʤʘˁʘ ʫ 2013. (82,7%), ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ 2014. (97,1%), ʘ ʥʘʿʚʝ˂ʘ ʫ 2012. ʛʦʜʠʥʠ 

(97,95%). ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘʿʚʝ˂ʫ ʝʥʝʨʛʠʿʫ 

ʢʣʠʿʘˁʘ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (92,9%), ʘ ʥʘʿʤʘˁʫ ʩʦʨʪʘ ɼʫʥʘʚʘʮ 

(91,6%). ʋʪʠʮʘʿ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʧʨʦʫʟʨʦʢʦʚʘʦ ʥʝʟʥʘʪʥʘ ʚʘʨʠʨʘˁʘ ʝʥʝʨʛʠʿʝ 

ʢʣʠʿʘˁʘ, ʦʜ 92,9% ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʜʦ 92,2% ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʊʘʢʦʹʝ, 

ʧʦʜ ʫʪʠʮʘʿʝʤ ʧʦʚʝ˂ʘˁʘ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʨʦʩʝʯʥʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʩʝ 

ʥʝʟʥʘʪʥʦ ʩʤʘˁʫʿʝ, ʦʜ 92,8% ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʜʦ 92,0% ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

ʅʘ ʚʘʨʠʨʘˁʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʟʨʥʘ ʫ 2012. ʛʦʜʠʥʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʫ 

ʠʤʘʣʠ ʩʚʠ ʧʨʦʫʯʘʚʘʥʠ ʬʘʢʪʦʨʠ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʫʩʣʦʚʝ 

ʧʦʚʝ˂ʘʥʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ʠ ʨʘʟʣʠʯʠʪʝ ʜʦʟʝ ʘʟʦʪʘ 

ʫ ʧʨʠʭʨʘʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ), ʢʘʦ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʫʩʣʦʚʝ 

ʧʦʚʝ˂ʘʥʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (p<0,01). ʊʘʢʦʹʝ, 

ʧʨʠʤʝ˂ʝʥʘ ʿʝ ʠ ʨʘʟʣʠʯʠʪʘ ʨʝʘʢʮʠʿʘ ʩʦʨʪʠ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʧʦʚʝ˂ʘˁʝ 

ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) 

(p<0,01).  

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʝʥʝʨʛʠʿʫ 

ʢʣʠʿʘˁʘ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ (98,6%). ʇʨʦʩʝʯʥʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʩʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 448 ʙʠʣʘ ʿʝ ʥʘʿʤʘˁʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 97,2%. ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ 

ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʦʚʦʿ ʦʩʦʙʠʥʠ, ʦʩʠʤ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 456 (98,1%) ʠ 

ɼʫʥʘʚʘʮ (97,9%) (p<0,05).  

ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʩʤʘʫˁʿʝ ʧʨʦʩʝʯʥʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ, ʧʨʠ 

ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ (p<0,05) (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

(ʛʨʘʬʠʢʦʥ 46). ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ, ʥʘʿʚʝ˂ʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʿʝ ʠʩʧʦˀʠʣʘ ʥʘʿʤʘˁʘ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ (98,6 %). ɽʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʫʩʝʚʘ ʙʠʣʘ ʿʝ ʚʝ˂ʘ ʟʘ 

0,6% ʫ ʦʜʥʦʩʫ ʥʘ ʩʨʝʜˁʫ ʛʫʩʪʠʥʫ, ʦʜʥʦʩʥʦ ʟʘ 1,3% ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʿʚʝ˂ʫ ʛʫʩʪʠʥʫ 

ʩʝʪʚʝ. ʉʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɱʘʜʨʘʥ ʩʫ ʠʤʘʣʝ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ 
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ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ, ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʫ ʫ ʥʘʿʚʝ˂ʦ ʿʛʫʩʪʠʥʠ. ɻʫʩʪʠʥʘ ʩʝʪʚʝ 

ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʩʦʨʪʝ ɼʫʥʘʚʘʮ. 

ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʥʦ ʤʘˁʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʝ ʜʚʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 46. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʟʨʥʘ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ)  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 47. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʟʨʥʘ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʿʝ 

ʫʪʚʨʹʝʥʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (98,6%), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʘ 

ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (97,3%). ʀʟʤʝʹʫ ʩʚʠʭ ʚʘʨʠʿʘʥʪʠ 
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ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʿ ʝʥʝʨʛʠʿʠ ʢʣʠʿʘˁʘ 

(p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʫʩʣʦʚʝ ʧʦʚʝ˂ʘʥʝ ʘʟʦʪʥʝ 

ʧʨʠʭʨʘʥʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 47). ʉʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 

448, ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɼʫʥʘʚʘʮ ʩʫ ʠʤʘʣʝ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ 30 kg ha
1 
ʘʟʦʪʘ, ʘ ʥʘʿʤʘˁʫ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 90 kg ha

1 
 ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ. ʂʦʜ ʩʦʨʪʝ ɱʘʜʨʘʥ ʿʝ ʫʪʚʨʹʝʥʘ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʥʘ 

ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ, ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1 
ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ 

ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

(99,0%). ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 

ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (96,0%). 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 48. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʟʨʥʘ (%) ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʠʥʪʝʨʘʢʮʠʿʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (ʛʨʘʬʠʢʦʥ 48), 

ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʿʝ ʫʪʚʨʹʝʥʘ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
 ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (99,0%). ʇʨʦʩʝʯʥʦ ʥʘʤʿʘˁʘ ʝʥʝʨʛʠʿʘ 

ʢʣʠʿʘˁʘ ʿʝ ʧʨʦʥʘʹʝʥʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ (96,2%). ʊʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʫ ʥʘʿʤʘˁʦʿ ʠ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʿʝ ʠʤʘʦ ʟʥʘʯʘʿʥʦ ʥʠʞʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ 

ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʀʟʤʝʹʫ ʜʨʫʛʝ ʠ ʪʨʝ˂ʝ ʚʘʨʠʿʘʥʪʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ, ʫ ʦʙʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʧʨʦʩʝʯʥʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ. 

0 kg N/ha

30 kg N/ha

60 kg N/ha

90 kg N/ha

96
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350 ʟʨʥʘ/m2

450 ʟʨʥʘ/m2
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ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2 
ʿʝ ʫʪʚʨʹʝʥʘ ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ, ʘ ʥʘʿʤʘˁʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha

1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

ʂʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʠ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʠʩʫ ʠʩʧʦˀʠʣʠ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʧʨʦʩʝʯʥʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ. 

ʀʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ 

ʨʘʩʪʫ˂ʝ ʥʠʚʦʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ). ʋʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʜʨʫʛʦʛ ʨʝʜʘ ʥʘ ʚʘʨʠʨʘˁʝ 

ʧʨʦʩʝʯʥʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʛʨʘʬʠʢʦʥʫ 49. 

 

*ʉʦʨʪʘ: 1 ï ʅʦʚʦʩʘʜʩʢʠ 448; 2 ï ʅʦʚʦʩʘʜʩʢʠ 456; 3 ï ɼʫʥʘʚʘʮ; 4 ï ɱʘʜʨʘʥ. 

ɻʫʩʪʠʥʘ ʩʝʪʚʝ: 1 ï 350 ʟʨʥʘ m-2; 2 ï 450 ʟʨʥʘ m-2; 3 ï 550 ʟʨʥʘ m-2. 

ɼʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ: 1 ï 0 kg ha-1; 2 ï 30 kg ha-1; 3 ï 60 kg ha-1; 4 ï 90 kg ha-1. 

ɻʨʘʬʠʢʦʥ 49. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʟʨʥʘ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ 

(ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ ʭ ɺ) 

ɽʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʟʨʥʘ ʫ 2013. ʛʦʜʠʥʠ. ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʩʘʤʦ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ (p<0,01) (ʪʘʙʝʣʘ 19).  

ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʿ ʝʥʝʨʛʠʿʠ 

ʢʣʠʿʘˁʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (84,2%) ʠʤʘʣʘ ʥʘʿʚʝ˂ʫ, ʟʥʘʯʘʿʥʦ ʤʘˁʫ 

ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (83,1%), ʟʘʪʠʤ ʩʣʝʜʠ ʩʦʨʪʘ ɱʘʜʨʘʥ (82,2%), ʘ ʥʘʿʤʘˁʫ ʩʦʨʪʘ 

ɼʫʥʘʚʘʮ (78,6%). 

ʅʘ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʟʨʥʘ ʫ 2014. ʛʦʜʠʥʠ ʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʩʦʨʪʘ 

(p<0,01) ʠ ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,05). 
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ʊʘʙʝʣʘ 19. ɽʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʟʨʥʘ (%) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ɽʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʟʨʥʘ (%) 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014.  

97,951 Ñ 0,106 A 82,611 Ñ 0,138 C 97,119 Ñ 0,125 B 92,56 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 97,241 Ñ 0,264 c 84,196 Ñ 0,221 a 97,353 Ñ 0,159 b 92,93 

ʅʦʚʦʩʘʜʩʢʠ 456 36 98,056 Ñ 0,182 b 83,086 Ñ 0,104 b 96,429 Ñ 0,272 c 92,52 

ɼʫʥʘʚʘʮ 36 97,944 Ñ 0,148 b 78,509 Ñ 3,067 d 98,267 Ñ 0,129 a 91,57 

ɱʘʜʨʘʥ 36 98,564 Ñ 0,184 a 82,234 Ñ 0,195 c 96,438 Ñ 0,272 c 92,41 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 98,604 Ñ 0,115 a 82,819 Ñ 0,215 ns 97,292 Ñ 0,221 ns 92,91 

450 48 97,980 Ñ 0,189 b 82,582 Ñ 0,264 ns 97,067 Ñ 0,224 ns 92,54 

550 48 97,270 Ñ 0,188 c 82,434 Ñ 0,236 ns 96,999 Ñ 0,208 ns 92,23 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 98,176 Ñ 0,173 b 82,846 Ñ 0,296 ns 97,268 Ñ 0,308 ns 92,76 

30 36 98,546 Ñ 0,137 a 82,635 Ñ 0,235 ns 96,937 Ñ 0,256 ns 92,71 

60 36 97,786 Ñ 0,234 c 81,871 Ñ 2,237 ns 97,247 Ñ 0,224 ns 92,30 

90 36 97,297 Ñ 0,238 d 81,801 Ñ 2,238 ns 97,026 Ñ 0,209 ns 92,04 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  **  **   

ɹ  **  ns ns  

ɺ  **  ns ns  

ɸ ʭ ɹ  **  ns ns  

ɸ ʭ ɺ  **  ns ns  

ɹ ʭ ɺ  **  ns *   

ɸ ʭ ɹ ʭ ɺ  **  ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿ ʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%. 

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

 

ʉʫʧʨʦʪʥʦ ʧʨʝʪʭʦʜʥʦʿ ʛʦʜʠʥʠ, ʥʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʿʝ ʠʤʘʣʘ 

ʩʦʨʪʘ ɼʫʥʘʚʘʮ (98,3%). ʅʘʿʤʘˁʫ ʧʨʦʩʝʯʥʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʩʫ ʠʩʧʦˀʠʣʝ ʩʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 456 (96,4%) ʠ ɱʘʜʨʘʥ (96,4%). ʀʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʧʦʩʪʦʿʘʣʝ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʿ ʝʥʝʨʛʠʿʠ ʢʣʠʿʘˁʘ, ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 

456 ʠ ʩʦʨʪʝ ɱʘʜʨʘʥ. 

xSX °

X
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ʇʦʜ ʫʪʠʮʘʿʝʤ ʠʥʪʝʨʘʢʮʠʿʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (ʛʨʘʬʠʢʦʥ 50), 

ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʿʝ ʫʪʚʨʹʝʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (97,4%), ʘ ʧʨʦʩʝʯʥʦ ʥʘʤʿʘˁʘ ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (96,3%). ɸʟʦʪʥʘ 

ʧʨʠʭʨʘʥʘ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʚʘʨʠʨʘˁʝ ʦʚʝ ʦʩʦʙʠʥʝ ʫ ʧʨʚʝ ʜʚʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. 

ʂʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (97,6%) ʿʝ ʠʤʘʦ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʩʘ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 

60 kg ha
1
 (96,3%). 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 50. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʟʨʥʘ (%) ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 

7.3.5. ʋʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ 

ʋʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʟʥʘʯʘʿʥʦ 

ʚʘʨʠʨʘʣʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ (p<0,01) (ʇʨʠʣʦʛ 1.3., ʪʘʙʝʣʘ ʇ.14). 

ʋʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ 2012. (91,0%) ʠ 2014. ʛʦʜʠʥʠ (98,36%) ʿ ʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ 

ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ 2013. ʛʦʜʠʥʫ (83,1%) (ʪʘʙʝʣʘ 20).  

ʋʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ 2012. ʛʦʜʠʥʠ ʿʝ ʙʠʣʘ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ 

ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ, ʧʨʠ ʯʝʤʫ ʩʫ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ 

ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (ʠʥʪʝʨʘʢʮʠʿʝ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) 

(p<0,01). ʊʘʢʦʹʝ, ʩʦʨʪʝ ʩʫ ʠʩʧʦˀʠʣʝ ʨʘʟʣʠʯʠʪʫ ʨʝʘʢʮʠʿʫ ʥʘ ʚʘʨʠʿʘʥʪʝ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ʠ ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

(ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ), ʢʘʦ ʠ ʨʘʟʣʠʯʠʪʫ ʨʝʘʢʮʠʿʫ ʫ ʚʘʨʠʿʘʥʪʘʤʘ 

350 ʟʨʥʘ/m2

450 ʟʨʥʘ/m2

550 ʟʨʥʘ/m2
95,5
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ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʫʩʣʦʚʝ ʧʦʚʝ˂ʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (p<0,05). 

ʊʘʙʝʣʘ 20. ʋʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ (%) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ʋʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ  ʟʨʥʘ (%) 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014.  

98,992 Ñ 0,066 A  83,099 Ñ 0,794 B 98,355 Ñ 0,086 A 93,48 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 98,757 Ñ 0,136 b 85,157 Ñ 0,179 a 98,174 Ñ 0,145 b 94,03 

ʅʦʚʦʩʘʜʩʢʠ 456 36 99,121 Ñ 0,113 a 84,703 Ñ 0,100 a 98,138 Ñ 0,191 b 93,99 

ɼʫʥʘʚʘʮ 36 99,129 Ñ 0,112 a 80,930 Ñ 0,223 b 98,970 Ñ 0,114 a 93,01 

ɱʘʜʨʘʥ 36 98,960 Ñ 0,154 ab 84,027 Ñ 0,208 a 98,138 Ñ 0,191 b 93,71 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 99,402 Ñ 0,063 a 81,362 Ñ 2,359 ns 98,502 Ñ 0,143 a 93,09 

450 48 99,053 Ñ 0,120 b 84,043 Ñ 0,232 ns 98,524 Ñ 0,122 a 93,87 

550 48 98,520 Ñ 0,111 c 83,892 Ñ 0,205 ns 98,039 Ñ 0,171 b 93,48 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 99,211 Ñ 0,082 a 84,540 Ñ 0,249 ns 98,634 Ñ 0,184 ns 94,13 

30 36 99,399 Ñ 0,070 a 84,184 Ñ 0,231 ns 98,348 Ñ 0,182 ns 93,98 

60 36 98,719 Ñ 0,159 b 82,496 Ñ 0,287 ns 98,074 Ñ 0,185 ns 93,10 

90 36 98,638 Ñ 0,146 b 82,469 Ñ 0,288 ns 98,364 Ñ 0,125 ns 93,16 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  *  **   

ɹ  **  ns *   

ɺ  **  ns ns  

ɸ ʭ ɹ  *  ns ns  

ɸ ʭ ɺ  *  ns ns  

ɹ ʭ ɺ  **  ns ns  

ɸ ʭ ɹ ʭ ɺ  *  ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿ ʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%.  

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

 

xSX °

X
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ʋ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘʤʦ ʿʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʥʠʞʫ 

ʚʨʝʜʥʦʩʪ ʧʨʦʩʝʯʥʝ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ. 

ʆʩʪʘʣʝ ʩʦʨʪʝ ʫ ʦʛʣʝʜʫ ʥʠʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 51. ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

ʀʟʤʝʹʫ ʩʚʠʭ ʧʨʠʤʝˁʝʥʠʭ ʩʝʪʚʝʥʠʭ ʥʦʨʤʠ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʫʢʫʧʥʦʿ ʢʠʿʘʚʦʩʪʠ ʟʨʥʘ (p<0,05). ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʿʝ 

ʫʦʯʝʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (99,4%) ʠ ʙʠʣʘ ʿʝ ʚʝ˂ʘ ʟʘ 0,9% ʫ ʦʜʥʦʩʫ ʥʘ 

ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʉʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɱʘʜʨʘʥ ʩʫ 

ʟʥʘʯʘʿʥʦ ʩʤʘˁʠʚʘʣʝ ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʩʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ. ʉʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɼʫʥʘʚʘʮ ʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ 

ʟʨʥʘ ʫ ʧʨʚʦʿ ʠ ʜʨʫʛʦʿ ʛʫʩʪʠʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝ˂ʫ ʛʫʩʪʠʥʫ ʩʝʪʚʝ. ʇʦʜ ʫʪʠʮʘʿʝʤ 

ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʿʝ 

ʫʩʪʘʥʦʚˀʝʥʘ ʢʦʜ ʩʦʨʪʝ ɱʘʜʨʘʥ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (99,5%), ʘ ʧʨʦʩʝʯʥʦ 

ʥʘʤʿʘˁʘ ʢʦʜ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (98,2%) (ʛʨʘʬʠʢʦʥ 51) 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʚʠ ʠ ʜʨʫʛʠ ʪʨʝʪʤʘʥ ʩʫ ʠʩʧʦˀʠʣʠ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝ˂ʠ ʠ ʯʝʪʚʨʪʠ ʪʨʝʪʤʘʥ 

(p<0,05). ʄʝʹʫʪʠʤ, ʩʦʨʪʝ ʩʫ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

(ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 52). ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʫʢʫʧʥʫ 

ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɼʫʥʘʚʘʮ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

(99,6%). ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʘ ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʿʝ ʫʪʚʨʹʝʥʘ ʢʦʜ ʩʦʨʪʝ 
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ʅʦʚʦʩʘʜʩʢʠ 448 ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (98,2%). ʅʘʿʚʝ˂ʘ 

ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʫʪʠʮʘʣʘ ʥʘ ʟʥʘʯʘʿ ʥʦ ʩʤʘˁʝˁʝ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ 

ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɼʫʥʘʚʘʮ. ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʥʦ 

ʤʘˁʫ ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ ʪʨʝ˂ʝʤ ʠ ʯʝʪʚʨʪʦʤ ʪʨʝʪʤʘʥʫ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʘ ʜʚʘ 

ʪʨʝʪʤʘʥʘ, ʘ ʩʦʨʪʘ ɱʘʜʨʘʥ ʟʥʘʯʘʿʥʦ ʤʘˁʫ ʫ ʪʨʝ˂ʝʤ ʪʨʝʪʤʘʥʫ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ 

ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ.  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 52. ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʠʥʪʝʨʘʢʮʠʿʝ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (ʛʨʘʬʠʢʦʥ 53) 

ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʿʝ ʧʨʦʥʘʹʝʥʘ ʫ ʛʫʩʪʠʥʠ ʦʜ 450 ʟʨʥʘ m
2
 ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (99,6%), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʘ ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (97,8%). ʇʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʦ ʥʘ ʚʘʨʠʨʘˁʝ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʊʨʝʪʤʘʥʠ ʩʘ ʧʨʠʭʨʘʥʦʤ ʘʟʦʪʦʤ ʦʜ 60 ʠ 90 kg ha
1
 ʫ ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ ʥʠʞʫ ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʠ ʪʨʝʪʤʘʥ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 
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*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 53. ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ (%) ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 

 

*ʉʦʨʪʘ: 1 ï ʅʦʚʦʩʘʜʩʢʠ 448; 2 ï ʅʦʚʦʩʘʜʩʢʠ 456; 3 ï ɼʫʥʘʚʘʮ; 4 ï ɱʘʜʨʘʥ. 

ɻʫʩʪʠʥʘ ʩʝʪʚʝ: 1 ï 350 ʟʨʥʘ m-2; 2 ï 450 ʟʨʥʘ m-2; 3 ï 550 ʟʨʥʘ m-2. 

ɼʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ: 1 ï 0 kg ha-1; 2 ï 30 kg ha-1; 3 ï 60 kg ha-1; 4 ï 90 kg ha-1. 

ɻʨʘʬʠʢʦʥ 54. ʉʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ 

(ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ ʭ ɺ) 

ʋʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʩʢʦʛ ʝʬʝʢʪʘ ʜʨʫʛʦʛ ʨʝʜʘ, ʠʟʤʝʹʫ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʥʘ ʠʩʧʦˀʝʥʝ ʨʘʟʣʠʢʝ ʫ ʫʢʫʧʥʦʿ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ 

ʛʨʘʬʠʢʦʥʫ 54. 
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ʋʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʙʠʣʘ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ 

ʩʘʤʦ ʩʦʨʪʝ (p<0,05).  

ʉʦʨʪʘ ɼʫʥʘʚʘʮ ʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʥʦ ʤʘˁʫ ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ ʦʜʥʦʩʫ 

ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ (80,9%). ʀʟʤʝʹʫ ʦʩʪʘʣʠʭ ʩʦʨʪʠ ʫ ʦʛʣʝʜʫ ʥʠʩʫ ʫʦʯʝʥʝ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ (p>0,05). 

 ʋʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʚʘʨʠʨʘʣʘ ʧʦʜ ʟʥʘʯʘʿʥʠʤ 

ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ (p<0,01) ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (p<0,05) (ʪʘʙʝʣʘ 20) 

ʉʫʧʨʦʪʥʦ ʧʨʝʪʭʦʜʥʦʿ ʛʦʜʠʥʠ, ʩʦʨʪʘ ɼʫʥʘʚʘʮ ʿʝ ʠʩʧʦˀʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ 

ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ (99,0%). ʆʩʪʘʣʝ ʩʦʨʪʝ 

ʫ ʦʛʣʝʜʫ ʥʠʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ. 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ, ʥʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʤʘˁʫ ʫʢʫʧʥʫ 

ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ (98,0%) ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʪʭʦʜʥʝ ʜʚʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. ʀʟʤʝʹʫ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ ʦʜ 350 ʟʨʥʘ m
2
 (98,1%) ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m

2
 (98,5%) ʥʠʩʫ 

ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʦʚʦʿ ʦʩʦʙʠʥʠ. 

7.3.6. ʉʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

ʉʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʿʝ 

ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʧʦʜ ʫʪʠʮʘʿʝʤ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01) (ʇʨʠʣʦʛ 1.3., ʪʘʙʝʣʘ ʇ.14). ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ 

ʟʨʥʫ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʠʟʥʦʩʠʦ 12,41% (ʪʘʙʝʣʘ 21). ʇʦʜ 

ʫʪʠʮʘʿʝʤ ʛʦʜʠʥʝ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʫʪʚʨʹʝʥ ʫ 2014. (12,28%), 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ 2012. (12,41), ʘ ʥʘʿʚʝ˂ʠ ʫ 2013. ʛʦʜʠʥʠ (12,55%) (ʪʘʙʝʣʘ 21). ʋ 

ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʿʝ ʚʘʨʠʨʘʦ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 12,19% 

ʩʦʨʪʝ ɼʫʥʘʚʘʮ ʜʦ 13,73% ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456. ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʘ 

ʘʟʦʪʘ ʨʘʩʪʝ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʅʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʿʝ ʠʤʘʣʘ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ ʦʜ 350 ʟʨʥʘ m
2
 (12,14%). ʅʘʿʚʝ˂ʝ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʘʨʦʛ 

ʿʝʯʤʘ ʿʝ ʫʪʚʨʹʝʥʦ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ od 550 ʟʨʥʘ m
2
 ʠ ʠʟʥʦʩʠʣʦ ʿʝ 12,68%. ʇʨʠʤʝʥʦʤ 

ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 30 kg ha
1
 ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʝ ʧʦʚʝ˂ʘʦ 

ʟʘ 0,73% ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ ʙʝʟ ʧʨʠʭʨʘʥʝ. ɼʘˀʠʤ ʧʦʚʝ˂ʘˁʝʤ ʧʨʠʭʘʥʝ ʘʟʦʪʦʤ 

ʦʜ 60 kg ha
1
 ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʨʘʩʪʝ ʟʘ 0,64%, ʘ ʧʨʠʤʝʥʦʤ 

ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʦʜ 90 kg ha
1
 ʟʘ 0,54%, ʦʜʥʦʩʥʦ ʟʘ 1,91% ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ 

ʚʘʨʠʿʘʥʪʫ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ.  
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ɺʘʨʠʨʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ 2012. ʛʦʜʠʥʠ ʙʠʣʦ ʿʝ ʧʦʜ 

ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʠ ʠʥʪʝʨʘʢʮʠʿʘ: ʩʦʨʪʘ ʭ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01) ʠ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ 

ʘʟʦʪʦʤ (p<0,05). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (12,98%). ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ 

ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʿʝ ʦʩʪʚʘʨʠʣʘ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (11,97 %). ʀʟʤʝʹʫ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 

448 (13,04%) ʠ ʩʦʨʪʝ ɼʫʥʘʚʘʮ (12,66%) ʥʠʿʝ ʧʦʩʪʦʿʘʣʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ 

ʧʨʦʩʝʯʥʦʤ ʩʘʜʨʞʘʿʫ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ.  

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 55. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

(p<0,05), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ 

(ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥʘ 55). ʇʨʝʪʝʞʥʦ ʢʦʜ ʩʚʠʭ 

ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʜʦʣʘʟʠ ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ 

ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʄʝʹʫʪʠʤ, ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʘ ʦʜ 450 ʥʘ  

550 ʟʨʥʘ m
2 
ʥʠʿʝ ʜʦʚʝʣʦ ʜʦ ʟʥʘʯʘʿʥʝ ʧʨʦʤʝʥʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʝ 

ɱʘʜʨʘʥ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ 

(13,47%), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (11,11%). 
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ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ, ʧʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ je ʧʨʦʫʟʨʦʢʦʚʘʣʦ 

ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝʯʤʘ, ʦʜ 11,33% ʥʘ ʢʦʥʪʨʦʣʥʦʤ 

ʪʨʝʪʤʘʥʫ ʜʦ 13,36% ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (p<0,05). 

ʄʝʹʫʪʠʤ, ʩʦʨʪʝ ʩʫ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ (ʠʥʪʝʨʘʢʮʠʿʘ 

ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 56). ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʟʥʘʯʘʿʥʦ 

ʧʦʚʝ˂ʘʚʘʿʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʘ ʩʚʘʢʠʤ ʧʦʨʘʩʪʦʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, 

ʦʩʠʤ ʩʦʨʪʝ ɼʫʥʘʚʘʮ. ʂʦʜ ʩʦʨʪʝ ɼʫʥʘʚʘʮ ʧʦʚʝ˂ʘˁʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 

60 kg ha
1
 ʥʘ 90 kg ha

1
 ʥʠʿʝ ʠʟʘʟʚʘʣʦ ʟʥʘʯʘʿʥʫ ʧʨʦʤʝʥʫ ʦʚʝ ʦʩʦʙʠʥʝ. ʇʦʜ ʫʪʠʮʘʿʝʤ 

ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

ʿʝ ʫʪʚʨʹʝʥ ʢʦʜ ʩʦʨʪʝ ɱʘʜʨʘʥ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

(14,04%), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʢʦʜ ʩʦʨʪʝ ɼʫʥʘʚʘʮ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (10,92%). 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 56. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʋʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʜʨʫʛʦʛ ʨʝʜʘ ʠʟʤʝʹʫ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ ʥʘ ʠʩʧʦˀʝʥʝ ʨʘʟʣʠʢʝ ʫ ʩʘʜʨʞʘʿʫ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʛʨʘʬʠʢʦʥʫ 

57. 
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*ʉʦʨʪʘ: 1 ï ʅʦʚʦʩʘʜʩʢʠ 448; 2 ï ʅʦʚʦʩʘʜʩʢʠ 456; 3 ï ɼʫʥʘʚʘʮ; 4 ï ɱʘʜʨʘʥ. 

ɻʫʩʪʠʥʘ ʩʝʪʚʝ: 1 ï 350 ʟʨʥʘ m-2; 2 ï 450 ʟʨʥʘ m-2; 3 ï 550 ʟʨʥʘ m-2. 

ɼʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ: 1 ï 0 kg ha-1; 2 ï 30 kg ha-1; 3 ï 60 kg ha-1; 4 ï 90 kg ha-1. 

ɻʨʘʬʠʢʦʥ 57. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2012. ʛʦʜʠʥʠ 

(ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ ʭ ɺ) 

ɺʘʨʠʨʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ 2013. ʛʦʜʠʥʠ ʙʠʣʦ ʿʝ ʧʦʜ 

ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʠ ʠʥʪʝʨʘʢʮʠʿʘ: ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ 

ʩʝʪʚʝ, ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ (p<0,01) ʠ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

(p<0,05). 

ʇʦʨʘʩʪ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 450 ʥʘ 550 ʟʨʥʘ m
2 
ʿʝ ʜʦʧʨʠʥʝʣʦ ʟʥʘʯʘʿʥʦʤ 

ʧʦʚʝ˂ʘˁʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʿʝʯʤʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ 

ʩʚʝ ʪʨʝʪʤʘʥʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ. ʀʟʤʝʹʫ ʧʨʚʝ ʠ ʜʨʫʛʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʧʨʦʩʝʯʥʦʤ ʩʘʜʨʞʘʿʫ ʧʨʦʪʝʠʥʘ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ 

ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʛʨʘʬʠʢʦʥ 58), ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʠʤʘʣʘ 

ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (13,82%), ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ 

ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʩʦʨʪʝ ʫ ʩʚʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ. ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʘ ʚʨʝʜʥʦʩʪ ʩʘʜʨʞʘʿʘ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʫʪʚʨʹʝʥʘ ʢʦʜ ʠʩʪʝ ʩʦʨʪʝ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
 

(11,75%). ʋʪʠʮʘʿ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʠ 
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ɼʫʥʘʚʘʮ ʠ ɱʘʜʨʘʥ ʥʠʿʝ ʙʠʦ ʩʪʘʪʠʩʪʠʯʢʠ ʦʧʨʘʚʜʘʥ. ʉʫʧʨʦʪʥʦ, ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 

448 ʟʥʘʯʘʿʥʦ ʩʤʘʫˁʿʝ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʩʝʪʚʝʥʝ ʥʦʨʤʝ. 

ʋʯʝʰ˂ʝ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʙʠʣʦ ʿʝ 

ʟʥʘʯʘʿʥʦ ʥʠʞʝ (12,37%) ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʿʤʘˁʫ ʛʫʩʪʠʥʫ ʩʝʪʚʝ (12,91%). 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 58. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 59. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɺ) 

ʀʟʤʝʹʫ ʩʚʠʭ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʩʫ ʫʦʯʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʧʨʦʩʝʯʥʦʤ ʩʘʜʨʞʘʿʫ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (p<0,05). ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ 

ʿʝ ʫʪʚʨʹʝʥ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (13,38%), ʘ ʥʘʿʤʘˁʠ ʥʘ 
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ʢʦʥʪʨʦʣʥʦʿ  ʚʘʨʠʿʘʥʪʠ ʙʝʟ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ (11,64%), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ 

ʨʝʘʛʦʚʘʣʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) (ʛʨʘʬʠʢʦʥ 59). ʉʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɱʘʜʨʘʥ ʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

ʩʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ ʘʟʦʪʘ. ɼʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 30 kg ha
1
 ʥʠʿʝ 

ʧʨʦʫʟʨʦʢʦʚʘʣʘ ʟʥʘʯʘʿʥʫ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 

ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ, ʢʘʦ ʠ ʧʦʚʝ˂ʘˁʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʦʜ 60 kg ha
1 
ʥʘ 

90 kg ha
1
.
 
 ʉʦʨʪʘ ɼʫʥʘʚʘʮ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʣʘ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʘ 

ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 60 kg ha
1
 ʥʘ 90 kg ha

1
. ʇʦʜ ʫʪʠʮʘʿʝʤ 

ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ (13,76%). ʅʘʿʤʘˁʝ ʫʯʝʰ˂ʝ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʠʤʘʣʘ ʠʩʪʘ ʩʦʨʪʘ ʥʘ 

ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (11,23%). 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 60. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨaʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (%) ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ 

ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɹ ʭ ɺ) 

ʈʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʩʫ ʨʘʟʣʠʯʠʪʦ ʫʪʠʮʘʣʝ ʥʘ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʭ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) 

(ʛʨʘʬʠʢʦʥ 60). ʋ ʥʘʿʤʘˁʦʿ ʠ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʩʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʠʩʧʠʪʠʚʘʥʠʭ 

ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ. ʇʦʚʝ˂ʘˁʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 60 ʥʘ 90 kg ha
ï1 
ʥʠʿʝ 

ʫʪʠʮʘʣʦ ʥʘ ʟʥʘʯʘʿʥʫ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
ï2

. 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʠʥʪʝʨʘʢʮʠʿʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ 

ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʫʪʚʨʹʝʥ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 
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ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (13,85%). ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʿʝ ʠʤʘʣʘ 

ʥʘʿʤʘˁʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (11,34%). 

ʊʘʙʝʣʘ 21. ʉʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (%) ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ n 
 

 

ʋʜʝʦ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (%) 

ɻʦʜʠʥʘ 144 
2012. 2013. 2014.  

12,413 Ñ 0,097 B 12,548 Ñ 0,087 ɸ 12,279 Ñ 0,086 C 12,41 

ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 36 12,040Ñ 0,213 c 12,647 Ñ 0,111 ns 11,994 Ñ 0,176 c 12,23 

ʅʦʚʦʩʘʜʩʢʠ 456 36 12,979 Ñ 0,166 ʘ 12,496 Ñ 0,269 ns 12,732 Ñ 0,172 a 12,74 

ɼʫʥʘʚʘʮ 36 11,972 Ñ 0,141 c 12,561 Ñ 0,125 ns 12,043 Ñ 0,169 c 12,19 

ɱʘʜʨʘʥ 36 12,662 Ñ 0,187 b 12,490 Ñ 0,154 ns 12,348Ñ 0,142 b 12,50 

ɻʫʩʪʠʥʘ 

ʩʝʪʚʝ 

(ʟʨʥʘ m-2) 

350 48 11,853 Ñ 0,159 c 12,442Ñ 0,157 b  12,151 Ñ 0,138 ns 12,14 

450 48 12,485 Ñ 0,154 b 12,391Ñ 0,119 b  12,380 Ñ 0,141 ns 12,42 

550 48 12,902 Ñ 0,148 a 12,832 Ñ 0,167 a  12,307 Ñ 0,168 ns 12,68 

ɼʦʟʘ  

ʧʨʠʭʨʘʥʝ  

(kg N ha-1) 

0 36 11,329 Ñ 0,121 d 11,638 Ñ 0,119 d 11,275 Ñ 0,116 d 11,41 

30 36 12,157 Ñ 0,140 c 12,317 Ñ 0,135 c 11,946 Ñ 0,110 c 12,14 

60 36 12,801Ñ  0,131 b 12,856 Ñ 0,122 b 12,676 Ñ 0,105 b 12,78 

90 36 13,364 Ñ 0,149 a 13,383 Ñ 0,142 a 13,221Ñ 0,102 a 13,32 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

A  **  ns **   

ɹ  **  **  ns  

ɺ  **  **  **   

ɸ ʭ ɹ  **  **  *   

ɸ ʭ ɺ  **  **  ns  

ɹ ʭ ɺ  ns *  ns  

ɸ ʭ ɹ ʭ ɺ  **  ns ns  

ɸ ï ʩʦʨʪʘ; ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ; ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿ ʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ 

ʥʠʚʦʫ 99%.  

Duncanïʪʝʩʪ: ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʦʟʥʘʯʝʥʝ ʧʦ ʢʦʣʦʥʘʤʘ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

 

xSX °

X



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

167 

 

ʉʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʩʦʨʪʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (p<0,01), ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ 

ʚʘʨʠʿʘʥʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (p<0,05) (ʪʘʙʝʣʘ 21). 

ʅʝʟʘʚʠʩʥʦ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (12,73%). ʇʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ 

ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʦʩʪʚʘʨʠʣʘ ʿʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (11,99%). ʀʟʤʝʹʫ ʩʚʠʭ 

ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʩʫ ʫʪʚʨʹʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ ʩʘʜʨʞʘʿʫ ʧʨʦʪʝʠʥʘ 

(p<0,05), ʦʩʠʤ ʠʟʤʝʹʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɼʫʥʘʚʘʮ (12,04%). 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ 

ʚʘʨʠʨʘʦ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 11,28% ʫ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʙʝʟ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʜʦ 

13,22% ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ. ʀʟʤʝʹʫ ʩʚʠʭ ʪʨʝʪʤʘʥʘ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ ʩʫ ʫʪʚʨʹʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ (p<0,05) ʫ ʧʨʦʩʝʯʥʦʤ ʩʘʜʨʞʘʿʫ ʧʨʦʪʝʠʥʘ ʫ 

ʟʨʥʫ. 

 

*Duncanïʪʝʩʪ: ɺʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05). 

ɻʨʘʬʠʢʦʥ 61. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (%) ʩʦʨʪʠ ʿʝʯʤʘ ʧʨʠ 

ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ 2014. ʛʦʜʠʥʠ (ʠʥʪʝʨʘʢʮʠʿʘ ɸ ʭ ɹ) 

ɻʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʧʨʦʩʝʯʥʦʛ 

ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʄʝʹʫʪʠʤ, ʩʦʨʪʝ ʩʫ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʧʦʚʝ˂ʘˁʝ 

ʩʝʪʚʝʥʝ ʥʦʨʤʝ (ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ ʭ ʛʫʩʪʠʥʘ ʩʝʪʚʝ) (ʛʨʘʬʠʢʦʥ 61). ʉʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ 

ʦʜ 450 ʠ 550 ʟʨʥʘ m
2
 ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʿʤʘˁʫ ʛʫʩʪʠʥʫ, ʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʫ 

ʛʫʩʪʠʥʠ ʦʜ 450 ʟʨʥʘ m
2
 ʫ ʦʜʥʦʩʫ ʥʘ ʤʘˁʫ ʠ ʚʝ˂ʫ ʩʝʪʚʝʥʫ ʥʦʨʤʫ. ʉʝʪʚʝʥʘ ʥʦʨʤʘ 

ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʠ ɼʫʥʘʚʘʮ ʠ ɱʘʜʨʘʥ.  
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7.4. ʂʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿe ʠʩʧʠʪʠʚʘʥʠʭ ʦʩʦʙʠʥʘ 

Meʹʫʟʘʚʠʩʥʦʩʪ ʠʩʧʠʪʠʚʘʥʠʭ ʦʩʦʙʠʥʘ ʿʝ ʫʪʚʨʹʝʥʘ ʠʟʨʘʯʫʥʘʚʘˁʝʤ ʠ 

ʪʝʩʪʠʨʘˁʝʤ ʟʥʘʯʘʿʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʢʦʨʝʣʘʮʠʿʝ ʥʘ ʥʠʚʦʫ 95%. ʉʪʝʧʝʥ 

ʟʘʚʠʩʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠ ʛʨʘʜʘʮʠʿʘ ʢʦʨʝʣʘʮʠʦʥʝ ʚʝʟʝ ʿʝ ʫʪʚʨʹʝʥʘ 

ʧʨʝʤʘ ʈʦʤʝʨ ï Oʨʬʘʣʦʚʦʿ ʩʢʘʣʠ ʢʦʿʘ ʿʝ ʜʘʪʘ ʫ ʪʘʙʝʣʠ 39. 

ʀʟ ʪʘʙʝʣʝ 39 ʤʦʞʝ ʩʝ ʚʠʜʝʪʠ, ʜʘ ʿʝ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʫ ʚʨʣʦ ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ 

ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʝʥʝʨʛʠʿʦʤ ʢʣʠʿʘˁʘ (0,79) ʠ ʿʘʢʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʫʢʫʧʥʦʤ ʢʣʠʿʘʚʦʰ˂ʫ 

ʟʨʥʘ (0,61). ɱʘʢʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʠ ʠʟʤʝʹʫ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʠ 

ʧʨʠʥʦʩʘ ʟʨʥʘ (0,60), ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (0,52), ʩʘʜʨʞʘʿʘ ʟʨʥʘ җ2,5 mm (I ʠ II 

ʢʣʘʩʝ) (0,52), ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,51). ɺʠʩʠʥʘ ʙʠˀʘʢʘ ʿʝ ʫ 

ʩʨʝʜˁʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,49) ʠ ʙʨʦʿʝʤ ʙʠˀʘʢʘ m
2
 

(0,45), ʘ ʫ ʩʨʝʜˁʦʿ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ (ï0,44). 

ʀʟʤʝʹʫ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʿʝ ʫʪʚʨʹʝʥʘ ʩʣʘʙʘ ʧʦʟʠʪʠʚʥʘ 

ʢʦʨʝʣʘʮʠʿʘ (0,36).  

ʆʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʫ ʚʨʣʦ ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʢʦʝʬʠʮʠʿʝʥʪʦʤ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (0,85) ʠ ʿʘʢʦʿ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʙʨʦʿʝʤ ʙʠˀʘʢʘ m
2
 

(ï0,55). ʉʣʘʙʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʫʪʚʨʹʝʥʘ ʠʟʤʝʹʫ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʠ 

ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ (ï0,28), ʘ ʩʣʘʙʘ ʧʦʟʠʪʠʚʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

(0,27). 

ɱʘʢʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʠʟʤʝʹʫ ʢʦʝʬʠʮʠʿʝʥʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʠ ʙʨʦʿʘ ʙʠˀʘʢʘ m
2
 (ï0,63). ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ ʿʝ ʫ ʩʨʝʜˁʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʞʝʪʚʝʥʠʤ ʠʥʜʝʢʩʦʤ (0,41) ʠ 

ʩʣʘʙʦʿ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʝʥʝʨʛʠʿʦʤ ʢʣʠʿʘˁʘ (ï0,33) ʠ ʫʢʫʧʥʦʤ ʢʣʠʿʘʚʦʰ˂ʫ 

ʟʨʥʘ (ï0,28). 

ɹʨʦʿ ʙʠˀʘʢʘ m
2
 ʿʝ ʫ ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ m

2
 

(0,65). ʉʨʝʜˁʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʫʪʚʨʹʝʥʘ ʠʟʤʝʹʫ ʙʨʦʿʘ ʙʠˀʘʢʘ ʠ ʧʨʠʥʦʩʘ 

ʟʨʥʘ (0,42), ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ (0,45) ʠ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ (0,40). ʉʣʘʙʘ 

ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʠʟʤʝʹʫ ʙʨʦʿʘ ʙʠˀʘʢʘ m
ï2 
ʠ ʤʘʩʝ 1000 ʟʨʥʘ      

(ï0,31). 

ɹʨʦʿ ʢʣʘʩʦʚʘ m
2 
ʿʝ ʫ ʿʘʢʦʿ ʜʦ ʚʨʣʦ ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʧʨʠʥʦʩʦʤ 

ʟʨʥʘ (0,75) ʠ ʩʨʝʜˁʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (0,43).  
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ɼʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʫ ʚʨʣʦ ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʠ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,78). ɱʘʢʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʧʨʠʤʝ˂ʝʥʘ ʠʟʤʝʹʫ 

ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ, ʘ ʩʨʝʜˁʘ ʧʦʟʠʪʠʚʥʘ ʠʟʤʝʹʫ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʫʢʫʧʥʦʛ 

ʩʘʜʨʞʘʿʘ ʟʨʥʘ I ʠ II  ʢʣʘʩʝ (0,46), ʢʘʦ ʠ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ (0,46). 

ʉʨʝʜˁʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʠʟʤʝʹʫ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʩʘʜʨʞʘʿʘ ʟʨʥʘ 

ʜʝʙˀʠʥʝ 2,2 ʜʦ2,5 mm (II I ʢʣʘʩʝ) (ï0,48). 

ʇʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʫ ʚʨʣʦ ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ 

ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,87), ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʧʨʠʥʦʩʦʤ ʟʨʥʘ (0,58) ʠ 

ʝʥʝʨʛʠʿʦʤ ʢʣʠʿʘˁʘ ʟʨʥʘ (0,54). ʉʣʘʙʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʧʨʠʤʝ˂ʝʥʘ ʠʟʤʝʹʫ 

ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʩʘʜʨʞʘʿʘ ʟʨʥʘ II I ʢʣʘʩʝ (-0,38).  

ʄʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʧʦʢʘʟʘʣʘ ʿʘʢʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʧʨʠʥʦʩʦʤ 

ʟʨʥʘ (0,62), ʢʘʦ ʠ ʝʥʝʨʛʠʿʦʤ ʢʣʠʿʘˁʘ ʠ ʫʢʫʧʥʠʤ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ I ʠ II  ʢʣʘʩʝ (0,53). 

ɱʘʢʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʠʩʧʦˀʝʥʘ ʠʟʤʝʹʫ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʩʘʜʨʞʘʿʘ ʟʨʥʘ 

II I ʢʣʘʩʝ (ï0,51). ʋʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʿʝ ʙʠʣʘ ʫ ʩʨʝʜˁʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ 

ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,41). ʄʘʩʘ 1000 ʟʨʥʘ ʠ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʩʫ 

ʧʦʢʘʟʘʣʝ ʩʣʘʙʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,31). 

ʇʨʠʥʦʩ ʟʨʥʘ ʿʝ ʙʠʦ ʫ ʩʨʝʜˁʦʿ ʜʦ ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʝʥʝʨʛʠʿʦʤ 

ʢʣʠʿʘˁʘ ʠ ʩʨʝʜˁʦʤ ʧʦʟʠʪʠʚʥʦʤ ʢʦʨʝʣʘʮʠʿʦʤ ʩʘ ʫʢʫʧʥʦʤ ʢʣʠʿʘʚʦʰ˂ʫ ʟʨʥʘ (0,42). 

ʉʣʘʙʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʠʩʧʦˀʝʥʘ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʩʘʜʨʞʘʿʘ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (0,36), ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (0,31) ʠ ʩʘʜʨʞʘʿʘ ʟʨʥʘ Ó2,5 mm 

(0,33). ʇʨʠʥʦʩ ʟʨʥʘ ʿʝ ʙʠʦ ʫ ʿʘʢʦ ʩʣʘʙʦʿ ʜʦ ʩʣʘʙʦʿ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ 

ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ II I ʢʣʘʩʝ (ï0,25). 

ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ ʤʝʹʫʩʦʙʥʦʤ ʦʜʥʦʩʫ ʩʘ ʜʨʫʛʠʤ ʦʩʦʙʠʥʘʤʘ ʿʝ ʧʦʢʘʟʘʦ 

ʩʣʘʙʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʤʘʩʦʤ 1000 ʟʨʥʘ (0,28) ʠ ʿʘʢʦ ʩʣʘʙʫ ʩʘ 

ʭʝʢʪʦʣʠʪʘʨʩʢʦʤ ʤʘʩʦʤ ʟʨʥʘ (0,16). 

ʄʘʩʘ 1000 ʟʨʥʘ ʿʝ ʙʠʣʘ ʫ ʩʨʝʜˁʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ 

Ó2,5 mm (0,44) ʠ ʩʣʘʙʦʿ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ II I ʢʣʘʩʝ (ï0,33). 

ʉʣʘʙʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʠʟʤʝʹʫ ʤʘʩʝ 1000 ʟʨʥʘ ʠ ʭʝʢʪʦʣʠʪʘʨʩʢʝ 

ʤʘʩʝ ʟʨʥʘ (0,33). 

ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʿʝ ʧʦʢʘʟʘʣʘ ʿʘʢʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ 

ʝʥʝʨʛʠʿʦʤ ʢʣʠʿʘˁʘ ʟʨʥʘ (0,63), ʩʨʝʜˁʫ ʜʦ ʿʘʢʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʫʢʫʧʥʠʤ ʩʘʜʨʞʘʿʝʤ 

ʟʨʥʘ I ʠ II ʢʣʘʩʝ (0,50) ʠ ʩʨʝʜˁʫ ʧʦʟʠʪʠʚʥʫ ʩʘ ʫʢʫʧʥʦʤ ʢʣʠʿʘʚʦʰ˂ʫ ʟʨʥʘ. 



 

 

 

ʊʘʙʝʣʘ 22. ʂʦʝʬʠʮʠʿʝʥʪʠ ʢʦʨʝʣʘʮʠʿʝ ʠ ˁʠʭʦʚʘ ʟʥʘʯʘʿʥʦʩʪ ʥʘ ʥʠʚʦʫ p<0,05 ʙʝʟ ʫʩʣʦʚʘ ʛʦʜʠʥʝ (ʟʘ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ) 

 

ɺʠʩʠʥʘ 

ʙʠˀʘʢʘ 

ʆʧʰʪʝ  

ʙʦʢʦʨʝˁʝ 

ʂʦʝʬ. 

ʧʨʦʜ. 

ʙʦʢʦʨ. 

ɹʨʦʿ 

ʙʠˀʘʢʘ 

m-2 

ɹʨʦʿ 

ʢʣʘʩʦʚʘ 

m-2 

ɼʫʞʠʥʘ 

ʢʣʘʩʘ 

ɹʨʦʿ 

ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ 

ʄʘʩʘ 

ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ 

ʇʨʠʥʦʩ 

ʟʨʥʘ 

ɾʝʪʚʝʥʠ 

 ʠʥʜʝʢʩ 

ʄʘʩʘ 

1000 

ʟʨʥʘ 

ʍʝʢʪʦʣ. 

ʤʘʩʘ  

ʟʨʥʘ 

ʉʘʜʨʞʘʿ 

ʟʨʥʘ  

I ʠ II 

ʢʣʘʩʝ  

ʉʘʜʨʞʘʿ

ʟʨʥʘ  

III 

ʢʣʘʩʝ  

ɽʥʝʨʛʠʿʘ 

ʢʣʠʿʘˁʘ 

ʟʨʥʘ 

ʋʢʫʧʥʘ 

ʢʣʠʿʘʚʦʩʪ 

ʟʨʥʘ 

ʉʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ 

ʫ ʟʨʥʫ 

ʉʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ 

ʫ ʟʨʥʫ 
0,19* 0,27* 0,23* 0,16* 0,43* 0,16* -0,02 0,03 0,36* -0,07 0,03 0,04 -0,02 0,09 -0,12* -0,13* 

 

ʋʢʫʧʥʘ 

ʢʣʠʿʘʚʦʩʪ 

ʟʨʥʘ 
0,61* -0,24* -0,28* 0,4* 0,23* 0,33* 0,41* 0,42* 0,42* -0,02 0,06 0,49* 0,53* -0,48* 0,8* 

  

ɽʥʝʨʛʠʿʘ 

ʢʣʠʿʘˁʘ  
0,79* -0,28* -0,33* 0,45* 0,25* 0,46* 0,54* 0,53* 0,5* -0,03 0,03 0,63* 0,61* -0,57* 

   
ʉʘʜʨʞʘʿ 

ʟʨʥʘ III 

ʢʣʘʩʝ 
-0,44* 0,14* 0,12* -0,05 0,08 -0,48* -0,38* -0,51* -0,25* 0,01 -0,33* -0,41* -0,87* 

    

ʉʘʜʨʞʘʿ 

ʟʨʥʘ I ʠ II 

ʢʣʘʩʝ  
0,52* -0,05 -0,05 0,06 0,01 0,46* 0,35* 0,53* 0,33* 0,05 0,44* 0,5* 

     

ʍʝʢʪʦʣʠʪ. 

ʤʘʩʘ ʟʨʥʘ 
0,52* 0,02 0,01 0,11* 0,13* 0,17* 0,16* 0,31* 0,31* 0,16* 0,33* 

      
ʄʘʩʘ 1000 

ʟʨʥʘ 
0,07 0,3* 0,3* -0,31* -0,14* 0,07 -0,15* 0,31* 0,11* 0,28* 

       
ɾʝʪʚʝʥʠ 

ʠʥʜʝʢʩ 
-0,2* 0,21* 0,41* -0,19* 0,13* 0,01 0,02 0,16* 0,2* 

        
ʇʨʠʥʦʩ 

ʟʨʥʘ 
0,6* 0,1* 0,18* 0,42* 0,73* 0,57* 0,58* 0,62* 

         
ʄʘʩʘ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ 
0,51* 0,02 0,02 -0,04 -0,02 0,78* 0,87* 

        ʂʦʨʝʣ. 

ʢʦʝʬʠʮ. 

ɱʘʯʠʥʘ 

ʢʦʨʝʣ. ɹʨʦʿ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ 
0,49* -0,13* -0,12* 0,1 0,04 0,78* 

         
ɼʫʞʠʥʘ 

ʢʣʘʩʘ 
0,51* 0,11* 0,1* 0,02 0,11* 

          
0,0ï0,10 ʥʝʤʘ 

ɹʨʦʿ 

ʢʣʘʩʦʚʘ 

m-2 
0,36* 0,1* 0,13* 0,65* 

           
0,10ï0,25 

ʿʘʢʦ 

ʩʣʘʙʘ 

ɹʨʦʿ 

ʙʠˀʘʢʘ  

m-2 
0,45* -0,55* -0,63* 

            
0,25ï0,40 ʩʣʘʙʘ 

ʂʦʝʬ. 

ʧʨʦʜ. 

ʙʦʢʦʨʝˁʘ 
-0,21* 0,85* 

             
0,40ï0,50 ʩʨʝʜˁʘ 

ʆʧʰʪʝ 

ʙʦʢʦʨʝˁʝ 
-0,1* 

              
0,50ï0,75 ʿʘʢʘ 

ɺʠʩʠʥʘ 

ʙʠˀʘʢʘ                
0,75ï0,90 

ʚʨʣʦ 

ʘʿʢʘ 1
7

0 
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ʉʘʜʨʞʘʿ ʟʨʥʘ I ʠ II ʢʣʘʩʝ ʿʝ ʫ ʿʘʢʦ ʿʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ 

II I ʢʣʘʩʝ (ï0,87). ɱʘʢʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʫʪʚʨʹʝʥʘ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʟʨʥʘ I ʠ II  

ʢʣʘʩʝ ʠ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ (0,61), ʢʘʦ ʠ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʟʨʥʘ I ʠ II  ʢʣʘʩʝ ʠ ʫʢʫʧʥʝ 

ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ (0,53). 

ɱʘʢʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʟʨʥʘ II I ʢʣʘʩʝ ʠ 

ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ (ï0,57), ʘ ʩʨʝʜˁʘ ʥʝʛʘʪʠʚʥʘ ʩʘ ʫʢʫʧʥʦʤ ʢʣʠʿʘʚʦʰ˂ʫ ʟʨʥʘ (ï0,48). 

ɽʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʿʝ ʙʠʣʘ ʫ ʚʨʣʦ ʿʘʢʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʫʢʫʧʥʦʤ 

ʢʣʠʿʘʚʦʰ˂ʫ ʟʨʥʘ (0,80). 
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8. ɼʀʉʂʋʉʀɱɸ 

8.1. ʄʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ 

ɺʠʩʠʥʘ ʙʠˀʘʢʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʦʜ ʫʪʠʮʘʿʝʤ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ, 

ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʚʘʨʠʨʘʣʘ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 58,6 cm ʜʦ 

99,2 cm. ʇʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ ʠʟʥʦʩʠʣʘ je 79,5 cm. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

Madiĺ et al. (2006ʙ) ʠ ʄʘʜʠ˂ ʠ ʩʘʨ. (2006ʚ), ʢʦʿʠ ʥʘ ʦʩʥʦʚʫ ʠʩʧʠʪʠʚʘʘˁ ʚʝʣʠʢʦʛ 

ʙʨʦʿʘ ʩʦʨʪʠ ʩʪʚʦʨʝʥʠʭ ʫ ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ ʥʘ ʧʝʪ ʣʦʢʘʮʠʿʘ ʫ ʈ. 

ʉʨʙʠʿʠ (2003ï2005), ʫʢʘʟʫʿʫ ʜʘ ʩʝ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʿʘʨʠʭ ʩʦʨʪʠ ʿʝʯʤʘ 

ʢʨʝʪʘʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 70 ʜʦ 80 cm. ʊʘʢʦʹʝ, ʨʝʟʫʣʪʘʪʠ ʦʛʣʝʜʘ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014), ʢʦʿʠ ʫʪʚʨʹʫʿʫ ʧʨʦʩʝʯʥʫ ʚʠʩʠʥʫ ʙʠˀʘʢʘ 

ʯʝʪʠʨʠ ʩʦʨʪʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (ʂʨʘʛʫʿ, ɼʫʥʘʚʘʮ, ʋʨʦʰ ʠ ʉʣʘʚʢʦ) ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʨʘʟʣʠʯʠʪʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʦʜ 77,6 cm. ʀʟ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʞʝ ʩʝ ʚʠʜʝʪʠ 

ʚʝʘ˂ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʟʘ 4 cm ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʟʫʣʪʘʪʝ ʢʦʿʝ ʿʝ ʜʦʙʠʦ ʇʘʫʥʦʚʠ˂ (2001), 

ʟʘ ʧʨʦʩʝʯʥʫ ʚʠʩʠʥʫ ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (ʂʨʘʛʫʿ, ɼʠʥʘʨʘʮ, ɼʫʥʘʚʘʮ, 

ɱʘʩʪʨʝʙʘʮ ʠ ʅʉï294) ʦʜ 75,5 cm. ʆʚʘ ʨʘʟʣʠʢʘ ʧʨʝʜʩʪʘʚˀʘ ʨʝʟʫʣʪʘʪ ʛʝʥʦʪʠʧʩʢʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʠ, ʜʝʣʦʚʘˁʘ ʨʘʟʣʠʯʠʪʠʭ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ ʩʨʝʜʠʥʝ ʠ 

ʚʝ˂ʠʭ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʫ ʥʘʰʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ.  

ɺʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʧʦ ʩʦʨʪʘʤʘ ʠ ʛʦʜʠʥʘʤʘ, ʜʝʣʦʤ ʿʝ 

ʨʝʟʫʣʪʘʪ ʩʦʨʪʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʘ ʜʝʣʦʤ ʫʪʠʮʘʿʘ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ. ʅʘʿʚʝ˂ʫ 

ʚʠʩʠʥʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ (86,5 cm), ʟʘʪʠʤ ʩʣʝʜʝ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 

(79,4 cm) ʠ ɼʫʥʘʚʘʮ (78,4 cm), ʘ ʥʘʿʤʘˁʫ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (74,2 cm). 

ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʩʦʨʪʫ ɼʫʥʘʚʘʮ ʩʫ ʥʝʰʪʦ ʥʠʞʠ ʦʜ ʨʝʟʫʣʪʘʪʘ ʂʥʝʞʝʚʠ˂ 

ʠ ʩʘʨ. (2014), ʢʦʿʠ ʥʘʚʦʜʝ ʧʨʦʩʝʯʥʫ ʚʠʩʠʥʫ ʠʩʪʝ ʩʦʨʪʝ ʫ ʫʩʣʦʚʠʤʘ ʂʨʫʰʝʚʮʘ ʦʜ 

79,9 cm, ʘ ʚʝ˂ʠ ʟʘ 5,2 cm ʦʜ ʨʝʟʫʣʪʘʪʘ ʄʘʢʩʠʤʦʚʠ˂ʘ ʠ ʩʘʨ. (2000), ʢʦʿʠ ʫʪʚʨʹʫʿʫ 

ʧʨʦʩʝʯʥʫ ʚʠʩʠʥʫ ʠʩʪʝ ʩʦʨʪʝ ʦʜ 73,20 cm. ʈʘʟʣʠʢʘ ʫ ʧʨʦʩʝʯʥʦʿ ʚʠʩʠʥʠ ʩʦʨʪʝ 

ɼʫʥʘʚʘʮ ʨʝʟʫʣʪʘʪ ʿʝ ʜʝʣʦʚʘˁʘ ʨʘʟʣʠʯʠʪʠʭ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʪʠʮʘʿʘ. ʇʨʦʩʝʯʥʘ 

ʚʠʩʠʥʘ ʩʦʨʪʝ ɱʘʜʨʘʥ ʦʜ 86,5 cm ʿʝ ʟʥʘʪʥʦ ʚʝ˂ʘ ʦʜ ʧʨʦʩʝʯʥʝ ʚʠʩʠʥʝ ʠʩʪʝ ʩʦʨʪʝ ʫ 

ʠʩʧʠʪʠʚʘˁʠʤʘ Madĺ and et al. (2006ʙ) ʠ ʄʘʜʠ˂ ʠ ʩʘʨ. (2006ʚ) ʦʜ 73,0 cm, ʢao ʠ 

Knezevic et al. (2007) ʦʜ 75,9 cm, ʰʪʦ ʩʝ ʪʘʢʦʹʝ ʤʦʞʝ ʧʨʠʧʠʩʘʪʠ ʫʪʠʮʘʿʫ ʚʝ˂ʠʭ 

ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʫ 2012. ʠ 2014. ʛʦʜʠʥʠ, ʫ ʢʦʿʠʤʘ ʿʝ ʦʚʘ ʩʦʨʪʘ ʠʩʧʦˀʠʣʘ ʚʠʩʠʥʫ 
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ʦʜ 97,2 cm, ʦʜʥʦʩʥʦ 95,5 cm. ʇʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʠʩʪʝ ʩʦʨʪʝ ʫ ʩʫʰʥʦʿ 2013. ʛʦʜʠʥʠ ʿʝ 

ʠʟʥʦʩʠʣʘ 66,9 cm. 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ (ʚʠʩʠʥʝ ʧʘʜʘʚʠʥʘ ʠ ʪʝʤʧʝʨʘʪʫʨʝ) 

ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʿʝ ʚʘʨʠʨʘʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 65,4 cm ʫ 2013. ʜʦ 88,0 cm ʫ 

2014. ʛʦʜʠʥʠ. ʋʢʫʧʥʘ ʚʠʩʠʥʘ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʘʧʨʠʣʘ ʠ ʤʘʿʘ ʤʝʩʝʮʘ ʫ 2012. ʛʦʜʠʥʠ 

ʦʜ 248,6 mm ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʥʘʿʚʝ˂ʠʤ ʙʨʦʿʝʤ ʠʟʥʠʢʣʠʭ ʙʠˀʘʢʘ ʿʝ ʜʦʧʨʠʥʝʣʘ 

ʘʢʪʠʚʥʦʤ ʫʩʚʘʿʘˁʫ ʘʟʦʪʘ, ʠʥʪʝʥʟʠʚʥʦʤ ʧʦʨʘʩʪʫ ʙʠˀʘʢʘ ʠ ʚʝʣʠʢʦʤ ʧʦʣʝʛʘˁʫ. ʆʚʘ 

ʧʦʿʘʚʘ ʿʝ ʙʠʣʘ ʠʟʨʘʞʝʥʠʿʘ ʢʦʜ ʩʦʨʪʠ (ɱʘʜʨʘʥ ʠ ʅʦʚʦʩʘʜʩʢʠ 456) ʫ ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʠ ʥʘ ʪʨʝʪʤʘʥʠʤʘ ʩʘ ʚʝ˂ʦʤ ʘʟʦʪʥʦʤ ʠʩʭʨʘʥʦʤ. ɺʠʩʦʢʝ, aʣʠ 

ʨʘʚʥʦʤʝʨʥʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʘʧʨʠʣʘ, ʤʘʿʘ ʠ ʿʫʥʘ ʤʝʩʝʮʘ ʦʜ 283,1 mm ʫ 

2014. ʛʦʜʠʥʠ ʩʫ ʫʩʣʦʚʠʣʝ ʧʦʿʘʚʫ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ (88,0 cm), ʙʝʟ 

ʧʦʿʘʚʝ ʧʦʣʝʛʘˁʘ. ʀʟʦʩʪʘʥʘʢ ʧʦʿʘʚʝ ʧʦʣʝʛʘˁʘ ʿʝ ʨʝʟʫʣʪʘʪ ʩʤʘˁʝʥʦʛ ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʠ ʤʘˁʝʛ ʦʧʰʪʝʛ ʠ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ. ɼʝʬʠʮʠʪ 

ʧʘʜʘʚʠʥʘ, ʦʜ ʧʨʚʝ ʜʝʢʘʜʝ ʘʧʨʠʣʘ ʜʦ ʪʨʝ˂ʝ ʜʝʢʘʜʝ ʤʘʿʘ ʤʝʩʝʮʘ (39,6 mm) ʫ 2013. 

ʛʦʜʠʥʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʢʘʩʥʦʤ ʩʝʪʚʦʤ, ʚʠʩʦʢʠʤ ʩʨʝʜˁʠʤ (17,9Áʉ) ʠ ʘʧʩʦʣʫʪʥʠʤ 

ʤʘʢʩʠʤʘʣʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ (29,3Áʉ) ʧʨʦʫʟʨʦʢʦʚʘʣʦ ʿʝ ʩʤʘˁʝˁʝ ʧʨʦʩʝʯʥʝ ʚʠʩʠʥʝ 

ʙʠ ʘˀʢʘ ʟʘ 22,6 cm ʫ ʦʜʥʦʩʫ ʥʘ 2014. ʛʦʜʠʥʫ ʠ ʟʘ 20,2 cm ʫ ʦʜʥʦʩʫ ʥʘ 2012. ʛʦʜʠʥʫ. 

ɿʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʥʘ ʚʠʩʠʥʫ ʙʠˀʘʢʘ 

jeʯʤʘ ʧʦʪʚʨʹʫʿʫ ʫ ʩʚʦʿʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʇʘʫʥʦʚʠ˂ (2001), Maleġeviĺ et al (2010), 

ɻʣʘʤʦʯʣʠʿa ʠ ʩʘʨ. (2011), Djukic et al. (2011), Gozdowski et al. (2012) ʠ ʂʥʝʞʝʚʠ˂ ʠ 

ʩʘʨ. (2014). 

ʉʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʨʘʩʣʘ ʿʝ ʠ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʙʠˀʘʢʘ, ʦʜ 78,1 cm ʫ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʜʦ 81,4 cm ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ 

ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʥʘʚʦʜʝ ʇʘʫʥʦʚʠ˂ (2001) ʠ Soleyman et al.(2011). ʀʩʪʠ 

ʘʫʪʦʨʠ ʫʪʚʨʹʫʿʫ ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʫ ʙʠˀʘʢʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ, ʘ ʥʘʿʤʘˁʫ ʧʨʠ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ. ɺʘʨʠʨʘˁʘ ʧʨʦʩʝʯʥʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

ʩʫ ʫ ʜʝʣʠʤʠʯʥʦʿ ʩʘʛʣʘʩʥʦʩʪʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʩʫ ʜʦʙʠʣʠ Trifan et al. (2014), 

ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʚʠʩʠʥʫ ʦʟʠʤʝ ʩʦʨʪʝ ʿʝʯʤʘ Cardinal ʫ ʈʫʤʫʥʠʿʠ. 

ɸʫʪʦʨʠ ʫʪʚʨʹʫʿʫ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʫ ʙʠˀʘʢʘ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ 550 ʟʨʥʘ m
2
 

(98,33 cm) ʠ ʚʘʨʠʿʘʥʪʠ ʩʘ 750 ʟʨʥʘ m
ï2

 (95,33 cm), ʟʘʪʠʤ ʚʘʨʠʿʘʥʪʠ ʩʘ 200 ʟʨʥʘ m
2
 

(94,67 cm), ʘ ʥʘʿʥʠʞʫ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ 250 ʟʨʥʘ m
2
 (73,33 cm). ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʩʫʧʨʦʪʥʠ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʿʝ ʜʦʙʠʦ ʄunir (2002), ʠʩʧʠʪʫʿʫ˂ʠ 
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ʫʪʠʮʘʿ ʯʝʪʠʨʠ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (229, 286, 343 ʠ 400 ʙʠˀʘʢʘ m
2
) ʠ ʪʨʠ 

ʥʠʚʦʘ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ (0, 15, 30 ʠ 45 kg ha
1
) ʥʘ ʚʠʩʠʥʫ ʙʠˀʘʢʘ ʩʦʨʪʝ ʚʠʰʝʨʝʜʥʦʛ 

ʿʝʯʤʘ Rum ʥʘ ʧʦʜʨʫʯʿʫ ʩʝʚʝʨʥʦʛ ɱʦʨʜʘʥʘ. ʀʩʪʠ ʘʫʪʦʨ ʫʪʚʨʹʫʿʝ ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʫ 

ʙʠˀʘʢʘ ʥʘ ʪʨʝʪʤʘʥʫ ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (73,72 cm), ʘ ʥʘʿʤʘˁʫ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʛʫʩʪʠʥʦʤ ʫʩʝʚʘ (67,24 cm). ɿʥʘʪʥʦ ʚʝ˂ʝ ʜʦʟʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʠ 

ʧʦʚʦˀʥʠʿʠ ʘʛʨʦʝʢʦʣʦʰʢʠ ʫʩʣʦʚʠ ʧʨʦʠʟʚʦʜˁʝ ʫ ʥʘʰʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʦʤʦʛʫ˂ʠʣʠ 

ʩʫ ʫʩʣʦʚʝ ʟʘ ʘʢʪʠʚʥʦ ʫʩʚʘʿʘˁʝ ʘʟʦʪʘ ʠ ʠʥʪʝʥʟʠʚʘʥ ʧʦʨʘʩʪ ʙʠˀʘʢʘ, ʘ ʚʝ˂ʝ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ ʦʛʨʘʥʠʯʝʥ ʞʠʚʦʪʥʠ ʧʨʦʩʪʦʨ ʟʘ ʦʧʰʪʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ ʠ 

ʢʦʤʧʝʥʟʘʮʠʿʫ ʚʝʛʝʪʘʪʠʚʥʝ ʤʘʩʝ ʧʫʪʝʤ ʧʦʚʝ˂ʘˁʘ ʚʠʩʠʥʝ. ʋ ʧʨʠʣʦʛ ʦʚʦʤʝ ʛʦʚʦʨʠ 

ʯʠˁʝʥʠʮʘ ʜʘ ʩʫ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʥʘ ʥʠʞʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʠʤʘʣʝ ʚʝ˂ʝ ʦʧʰʪʝ 

ʠ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ, ʘ ʥʠʞʫ ʚʠʩʠʥʫ ʙʠˀʘʢʘ. 

ʆʧʰʪʘ ʪʝʥʜʝʥʮʠʿʘ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʦʢʘʟʫʿʝ ʪʨʝʥʜ ʨʘʩʪʘ ʧʨʦʩʝʯʥʝ 

ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʩʘ ʧʦʨʘʩʪʦʤ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ. ʅʘʿʤʘˁʘ ʧʨʦʩʝʯʥʘ ʚʠʩʠʥʘ ʿʝ ʙʠʣʘ ʥʘ 

ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (74,8 cm), ʘ ʥʘʿʚʝ˂ʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (83,6 cm). ʄʥʦʛʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʪʚʨʹʫʿʫ 

ʟʥʘʯʘʿʘʥ ʧʦʨʘʩʪ ʚʠʩʠʥʝ ʙʠˀʢʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ (ʇʘʫʥʦʚʠ˂, 2001; Arif 

et al., 2006; Alam et al., 2007; Madiĺ et al., 2009; Maleġeviĺ et al., 2010; ɻʣʘʤʦʯʣʠʿʘ ʠ 

ʩʘʨ., 2011; Djukic et al. (2011), Shafi, 2011; Gozdowski et al., 2012 ʠ ʂʥʝʞʝʚʠ˂ ʠ 

ʩʘʨ., 2014). ʄʝʹʫʪʠʤ, ʥʝ ʨʝʘʛʫʿʫ ʩʚʝ ʩʦʨʪʝ ʠʩʪʦ ʥʘ ʧʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ. ʋʪʠʮʘʿ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʥʘ ʚʠʩʠʥʫ ʙʠˀʘʢʘ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʟʘʚʠʩʠ ʦʜ 

ʠʥʪʝʨʘʢʮʠʿʝ ʛʝʥʦʪʠʧʩʢʝ ʢʦʥʩʪʠʪʫʮʠʿʝ ʩʦʨʪʝ ʠ ʫʪʠʮʘʿʘ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ, ʥʘ ʰʪʘ 

ʫʢʘʟʫʿʝ ʨʘʟʣʠʯʠʪʘ ʨʝʘʢʮʠʿʘ ʩʦʨʪʠ ʥʘ ʚʘʨʠʿʘʥʪʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ 

ʠʩʧʠʪʠʚʘˁʘ. 

ɺʠʩʠʥʘ ʙʠˀʘʢʘ ʠʤʘ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʬʦʨʤʠʨʘˁʫ ʧʨʠʥʦʩʘ. ʈʝʟʫʣʪʘʪʠ  

ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʿʘʢʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ 

(ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ 0,60). ɺʠʩʠʥʘ ʙʠˀʘʢʘ ʿʝ ʠ ʠʥʜʠʨʝʢʪʥʘ ʢʦʤʧʦʥʝʥʪʘ 

ʧʨʠʥʦʩʘ, ʰʪʦ ʧʦʪʚʨʹʫʿʝ ʿʘʢʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʠ 

ʜʫʞʠʥʝ ʢʣʘʩʘ (0,51), ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,51), ʩʨʝʜˁʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʩʘ 

ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,49) ʠ ʙʨʦʿʝʤ ʙʠˀʘʢʘ m
2
 (0,45), ʢao ʠ ʩʣʘʙʘ ʧʦʟʠʪʠʚʥʘ ʩʘ 

ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ m
ï2 

(0,36). ʄʥʦʛʠ ʥʘʫʯʥʠʮʠ ʩʫ ʫʩʪʘʥʦʚʠʣʠ ʧʦʩʪʦʿʘˁʝ ʧʦʟʠʪʠʚʥʝ 

ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʚʠʩʠʥʝ ʩʪʘʙʣʘ ʿʝʯʤʘ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ (Amer, 2000; Sinebo, 2002; 

Madiĺ et al., 2006ʙ, 2009; Singh et al., 2007; Sharief et al., 2011; Tofiq et al., 2015). 
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ʉʘʛʣʘʩʥʦ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ʄʘʜʠ˂ ʠ ʩʘʨ. (2012ʘ) ʫʪʚʨʹʫʿʫ ʧʦʟʠʪʠʚʥʫ 

ʢʦʨʝʣʘʮʠʿʫ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʩ ʜʫʞʠʥʦʤ ʢʣʘʩʘ ʠ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʊʘʢʦʹʝ, Tofiq 

et al. (2015) ʫʪʚʨʹʫʿʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʿʝʯʤʘ ʩʘ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ, ʜʫʞʠʥʦʤ ʢʣʘʩʘ, ʤʘʩʦʤ 1000 ʟʨʥʘ. ʄʝʹʫʪʠʤ, ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʿʝ ʫ ʥʝʛʘʪʠʚʥʦ ʿ

ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʞʝʪʚʝʥʠʤ ʠʥʜʝʢʩʦʤ (ï0,2), ʦʧʰʪʠʤ ʙʦʢʦʨʝˁʝʤ (ï0,1) ʠ 

ʢʦʝʬʠʮʠʿʝʥʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (ï0,21). ʉʘʛʣʘʩʥʦ ʜʦʙʠʿʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, 

Sinebʦ et al. (2002) ʫʪʚʨʹʫʿʫ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʿʝʯʤʘ ʩʘ 

ʞʝʪʚʝʥʠʤ ʠʥʜʝʢʩʦʤ. 

ʆʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

ʠ ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʠʟʥʦʩʠ 3,08. ʅʘ ʚʘʨʠʨʘˁʝ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʩʫ ʠʤʘʣʠ ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ, ʘʛʨʦʝʢʦʣʦʰʢʠ ʫʩʣʦʚʠ 

ʛʘʿʝˁʘ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʦʚʠʭ ʬʘʢʪʦʨʘ. ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʧʨʦʩʝʯʥʦ 

ʦʧh ʪʝ ʙʦʢʦʨʝˁʝ ʩʫ ʟʥʘʪʥʦ ʥʠʞʠ ʦʜ ʨʝʟʫʣʪʘʪʘ ʇʘʫʥʦʚʠ˂ʘ (2001), ʢʦʿʠ ʠʩʧʠʪʫʿʫ˂ʠ 

ʫʪʠʮʘʿ ʪʨʠ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʠ ʜʚʝ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʘ ʧʝʪ 

ʨʘʟʣʠʯʠʪʠʭ ʜʦʤʘ˂ʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʟʘʢˀʫʯʫʿʝ ʜʘ ʿʝ ʧʨʦʩʝʯʥʦ ʦʧʰʪʝ 

ʙʦʢʦʨʝˁʝ ʟʘ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʟʥʦʩʠʣʦ 4,17. Takó e, Alam et al.( 2007) ʠʩʧʠʪʫʿʫ˂ʠ 

ʫʪʠʮʘʿ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʥʘ ʯʝʪʠʨʠ ʩʦʨʪʝ ʿʝʯʤʘ ʫ ɹʘʥʛʣʘʜʝʰʫ, ʥʘʚʦʜʝ ʧʨʦʩʝʯʥʦ 

ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʦʜ 4,5. ʅʠʞʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ, ʧʨʝʜʩʪʘʚˀʘʿʫ 

ʧʦʩʣʝʜʠʮʫ ʤʘˁʝ ʩʢʣʦʥʦʩʪʠ ʩʦʨʪʠ ʢʘ ʙʦʢʦʨʝˁʫ, ʚʝ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʣʦʰʠʿʠʭ 

ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʫ ʬʘʟʠ ʥʠʮʘˁʘ ʠ ʙʦʢʦʨʝˁʘ, ʰʪʦ ʩʝ ʧʨʝ ʩʚʝʛʘ ʦʜʥʦʩʠ ʥʘ 2014. 

ʛʦʜʠʥʫ. 

ʀʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʦʧʰʪʝʛ 

ʙʦʢʦʨʝˁʘ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ. ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ 

ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (3,38), ʘ ʥʘʿʤʘˁʝ ʩʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448 (2,82). ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʿʝ ʠʤʘʣʘ ʫ ʩʚʠʤ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʥʘʿʤʘˁʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ, ʜʦʢ ʿʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʫ ʜʨʫʛʦʿ ʠ 

ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʠʤʘʣʘ ʥʘʿʚʝ˂ʝ, ʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʤʘˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɼʫʥʘʚʘʮ. 

ʆʚʦ ʙʠ ʩʝ ʤʦʛʣʦ ʧʨʠʧʠʩʘʪʠ ˁʠʭʦʚʦʿ ʚʝ˂ʦʿ ʠʣʠ ʤʘˁʦʿ ʩʢʣʦʥʦʩʪʠ ʢʘ ʙʦʢʦʨʝˁʫ ʠ 

ʚʝʣʠʯʠʥʠ ʞʠʚʦʪʥʦʛ ʧʨʦʩʪʦʨʘ. ʆʙʝ ʩʦʨʪʝ ʩʫ ʫʿʝʜʥʦ ʧʦʢʘʟʘʣʝ ʠ ʥʘʿʤʘˁʠ ʠ ʥʘʿʚʝ˂ʠ 

ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ m
ï2

.  

ʅʘʿʚʝ˂ʝ ʧʨʦʩʝʯʥʦ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʠʩʧʦˀʝʥʦ ʫ 2013. ʛʦʜʠʥʠ (3,05), ʫ 

ʢʦʿʦʿ ʿʝ ʝʚʠʜʝʥʪʠʨʘʥ ʠ ʥʘʿʤʘˁʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʠʟʥʠʢʣʠʭ ʙʠˀʘʢʘ m
2
. ɼʘ ʿʝ 
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ʚʝʛʝʪʘʮʠʦʥʠ ʧʨʦʩʪʦʨ ʟʥʘʯʘʿʘʥ ʬʘʢʪʦʨ ʬʦʨʤʠʨʘˁʘ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʙʠˀʢʝ 

ʧʦʪʚʨʹʫʿʝ ʠ ʪʨʝʥʜ ʦʧʘʜʘˁʘ ʧʨʦʩʝʯʥʦʛ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

ʠ ʿʘʢʘ ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʩʘ ʙʨʦʿʝʤ ʠʟʥʠʢʣʠʭ ʙʠˀʘʢʘ (ï0,55). ʅʘʿʤʘˁʝ ʦʧʰʪʝ 

ʙʦʢʦʨʝˁʝ ʿʝ ʙʠʣʦ ʫ 2014. ʛʦʜʠʥʠ (2,97), ʤʘʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʠʟʥʠʢʣʠʭ 

ʙʠˀʢʘ ʟʘʙʝʣʝʞʝʥ ʫ 2012. ʛʦʜʠʥʠ. ʆʚʦ ʫʢʘʟʫʿʝ ʜʘ ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ʬʦʨʤʠʨʘˁʫ ʚʝ˂ʝʛ 

ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʙʠˀʢʝ, ʧʦʨʝʜ ʞʠʚʦʪʥʦʛ ʧʨʦʩʪʦʨʘ, ʠʤʘʿʫ ʠ ʧʦʚʦˀʥʠ ʘʛʨʦʝʢʦʣʦʰʢʠ 

ʫʩʣʦʚʠ. ʅʘʠʤʝ, ʟʥʘʪʥʦ ʚʝʘ˂ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʿʘʥʫʘʨʘ ʠ ʬʝʙʨʫʘʨʘ ʤʝʩʝʮʘ ʫ 

2012. ʛʦʜʠʥʠ (133,4 mm) ʫ ʦʜʥʦʩʫ ʥʘ ʠʩʪʠ ʧʝʨʠʦʜ ʫ 2014. ʛʦʜʠʥʠ (55,9 mm) ʿʝ 

ʦʤʦʛʫ˂ʠʣʘ ʜʦʚʦˀʥʫ ʨʝʟʝʨʚʫ ʚʣʘʛʝ ʫ ʟʝʤˀʠʰʪʫ ʟʘ ʥʝʩʤʝʪʘʥʦ ʢʣʠʿʘˁʝ ʠ ʥʠʮʘˁʝ 

ʙʠˀʘʢʘ. ɼʦʚʦˀʥʘ ʢʦʣʠʯʠʥʘ ʧʦʯʝʪʥʦʛ ʭʨʘʥʠʚʘ ʠ ʧʦʚʦˀʥʠ ʫʩʣʦʚʠ ʟʘ ʧʨʦʪʠʮʘˁʝ 

ʨʘʥʠʭ ʬʘʟʘ ʦʥʪʦʛʝʥʝʟʝ ʦʤʦʛʫ˂ʠʣʦ ʿʝ ʙʠˀʮʠ ʜʘ ʧʦʚʝ˂ʘ ʙʨʦʿ ʠʟʜʘʥʘʢʘ. ʊʦʢʦʤ ʘʧʨʠʣʘ 

ʤʝʩʝʮʘ 2012. ʛʦʜʠʥʝ ʧʘʣʦ ʿʝ ʩʢʦʨʦ 2 ʧʫʪʘ ʚʠʰʝ ʧʘʜʘʚʠʥʘ (104,4 mm) ʫ ʦʜʥʦʩʫ ʥʘ 

ʘʧʨʠʣ 2014. ʛʦʜʠʥʝ (56,3 mm), ʰʪʦ ʿʝ ʜʦʚʝʣʦ ʜʦ ʜʘˀʝʛ ʥʝʩʤʝʪʘʥʦʛ ʧʦʨʘʩʪʘ ʠ 

ʠʟoʩʪʘʥʘʢʘ ʩʫʰʝˁʘ ʙʦʯʥʠʭ ʩʪʘʙʘʣʘ. ʅʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʫʩʣʦʚʘ ʩʨʝʜʠʥʝ ʥʘ 

ʠʥʪʝʥʟʠʪʝʪ ʙʦʢʦʨʝˁʘ ʩʦʨʪʠ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (ʦʧʰʪʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦ 

ʙʦʢʦʨʝˁʝ) ʫʢʘʟʫʿʫ ʠ ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011), ʥʘʚʦʜʝ˂ʠ ʜʘ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʙʦʢʦʨʝˁʘ 

ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʦ 2,5 ʧʫʪʘ ʚʝ˂ʠ, ʘ ʫ ʪʨʝ˂ʦʿ ʜʚʘ ʧʫʪʘ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ 

ʥʘ ʧʨʚʫ ʛʦʜʠʥʫ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘ ʜʫʛʠʤ ʧʝʨʠʦʜʦʤ ʩʫʰʝ ʫ ʬʘʟʠ ʙʦʢʦʨʝˁʘ, ʚʣʘʪʘˁʘ ʠ 

ʢʣʘʩʘˁʘ. 

ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʜʦʧʨʠʥʝʣʦ ʟʥʘʯʘʿʥʦʤ ʩʤʘˁʠʚʘˁʫ ʧʨʦʩʝʯʥʦʛ 

ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ. ʅʘʿʚʝ˂ʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʙʠʣʦ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ 

(3,42). ʇʨʦʩʝʯʥʦ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ ʩʨʝʜˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʙʠʣʦ ʿʝ ʥʠʞʝ ʟʘ 9,1%, ʘ 

ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʟʘ 17,0% ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʥʘʿʤʘˁʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ. ʋ 

ʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʜʦʣʘʟʠ ʜʦ ʠʟʨʘʞʘʿʘ ʚʝ˂ʠ ʞʠʚʦʪʥʠ ʧʨʦʩʪʦʨ, ʢʦʿʠ ʫʟ ʧʦʚʦˀʥʝ 

ʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ ʦʤʦʛʫ˂ʘʚʘ ʙʠˀʮʠ ʜʘ ʬʦʨʤʠʨʘ, ʘ ʢʘʩʥʠʿʝ ʠ ʟʘʜʨʞʠ ʚʝ˂ʠ ʙʨʦʿ 

ʠʟʜʘʥʘʢʘ. ʇʘʫʥʦʚʠ˂ (2001), Koutna et al. (2003), Soleyman et al. (2011), OôDonovan 

(2011), OôDonovan et al. (2012) ʪʚʨʜʝ ʜʘ ʩʝ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʤʘˁʫʿʝ 

ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ, ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʜʦʙʠʿʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ. 

ʉʫʧʨʦʪʥʦ ʫʪʠʮʘʿʫ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʦʨʘʩʪ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʟʥʘʯʘʿʥʦ 

ʧʦʚʝ˂ʘʚʘ ʫʢʫʧʥʦ ʠ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ. ʅʘʿʤʘˁʝ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʿʝ ʙʠʣʦ ʥʘ 

ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (2,78). ʅʘʿʚʝ˂ʝ ʧʦʚʝ˂ʘˁʝ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ 

ʿʝ ʫʪʚʨʹʝʥʦ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (3,40). ʈʝʟʫʣʪʘʪʠ ʟʘ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

177 

 

ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʠʭ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʥʘʚʦʜʝ ʄʘʣʝʰʝʚʠ˂ (1983), Podsiadlʘ et al. (1999), Garcia del 

Moral et al.(1999), ʇʘʫʥʦʚʠ˂ (2001), Koutna et al. (2003), Paunoviĺ et al. (2007ʙ), 

Alam et al. (2007) ʠ Shafi et al. (2011). ɼʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʦ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

Gozdowski et al. (2012), ʢʦʿʠ ʫʢʘʟʫʿʫ ʥʘ ʥʝʟʥʘʪʥʦ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʦʛ ʦʧʰʪʝʛ 

ʙʦʢʦʨʝˁʘ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (Rasbet ʠ Rastik) ʧʦʜ ʫʪʠʮʘʿʝʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ 

ʫ ʫʩʣʦʚʠʤʘ ʇʦˀʩʢʝ. ʇʦʤʝʥʫʪʠ ʘʫʪʦʨʠ ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʧʨʦʮʝʥʪʥʦ ʫʯʝʰ˂ʝ ʙʠˀʘʢʘ 

ʩʘ 1, 2, 3, 4, 5 ʠ 6 ʠ ʚʠʰʝ ʠʟʜʘʥʘʢʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʠʭ ʜʦʟʘ ʘʟʦʪʘ (0, 30, 60 ʠ 

90 kg ha
1
). ʇʨʠ ʪʦʤʝ ʩʫ ʟʘʧʘʟʠʣʠ ʦʧʘʜʘˁʝ ʫʯʝʰ˂ʘ ʙʠˀʘʢʘ ʩʘ 1 ʩʪʘʙʣʦʤ (ʦʜ 26,5 ʜʦ 

25,4%) ʠ ʙʠˀʘʢʘ ʩʘ 2 ʩʪʘʙʣʘ (ʦʜ 30,6 ʜʦ 27,5% ), ʘ ʧʦʚʝ˂ʘˁʝ ʫʯʝʰ˂ʘ ʙʠˀʘʢʘ ʩʘ 3 

ʩʪʘʙʣʘ ʜʦ ʜʦʟʝ ʦʜ 60 kg ha
1 
ʘʟʦʪʘ (ʦʜ 24,6 ʜʦ 27,5%), ʘʣʠ ʦʚʘ ʚʘʨʠʨʘˁʘ ʥʠʩʫ ʙʠʣʘ 

ʟʥʘʯʘʿʥʘ. ʄʝʹʫʪʠʤ, ʠʩʪʠ ʘʫʪʦʨʠ ʠʩʪʠʯʫ ʜʘ ʿʝ ʫ ʧʨʦʩʝʢʫ ʙʨʦʿ ʙʠˀʘʢʘ ʩʘ 4 ʠʟʜʘʥʢʘ 

ʦʙʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʙʠʦ ʟʥʘʪʥʦ ʚʝ˂ʠ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʜʦʟʦʤ 

ʘʟʦʪʘ ʦʜ 60 kg ha
1 
(16,4%) ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʢʦʥʪʨʦʣʥʦʤ ʚʘʨʠʿʘʥʪʦʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ 

(11,5%). ʊʘʢʦʹʝ, ʟʘʧʘʞʝʥ ʿʝ ʠ ʥʝʟʥʘʪʘʥ ʧʦʨʘʩʪ ʫʯʝʰ˂ʘ ʙʠˀʘʢʘ ʩʘ 6 ʠ ʚʠʰʝ ʩʪʘʙʘʣʘ 

ʜʦ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 60 kg ha
1 
(ʦʜ 2,7 ʜʦ 4,5 %). ʇʦʤʝʥʫʪʠ ʘʫʪʦʨʠ ʩʫ ʚʨʰʠʣʠ 

ʠʩʧʠʪʠʚʘˁʘ ʫ ʩʝʚʝʨʥʠʤ ʢʨʘʿʝʚʠʤʘ ɽʚʨʦʧʝ ʛʜʝ ʩʫ ʥʠʞʝ ʧʨʦʩʝʯʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʧʘ ʿʝ 

ʠ ʫʪʠʮʘʿ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʥʘ ʠʩʧʠʪʠʚʘʥʫ ʦʩʦʙʠʥʫ ʿʘʨʦʛ ʿʝʯʤʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʫʩʣʦʚʝ ʿʫʛʦʠʩʪʦʯʥʝ ɽʚʨʦʧʝ. 

ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʧʦʢʘʟʫʿʝ ʩʣʠʯʘʥ ʪʨʝʥʜ ʚʘʨʠʨʘˁʘ 

ʢʘʦ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʠ 

ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ. ʊʦ ʧʦʪʚʨʹʫʿʝ ʠ ʿʘʢʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʦʧʰʪʝʛ 

ʙʦʢʦʨʝˁʘ ʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (0,85). ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʦʧʰʪʝʛ 

ʙʦʢʦʨʝˁʘ (ï0,55), ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʧʦʢʘʟʫʿʝ ʿʘʯʫ ʥʝʛʘʪʠʚʥʫ 

ʢʦʨʝʣʘʮʠʿʫ (ï0,63) ʩʘ ʙʨʦʿʝʤ ʙʠˀʘʢʘ m
ï2

.  

ʇʨʦʩʝʯʘʥ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ, 

ʛʫʩʪʠʥʝ ʩʝʪʚe ʠ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʠʟʥʦʩʠʦ ʿʝ 2,64. ɺʘʨʠʨʘˁʝ ʢʦʝʬʠʮʠʿʝʥʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ 

ʬʘʢʪʦʨʘ ʙʠʣʦ ʿʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 2,12 ʜʦ 3,92. ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʥʘʿʚʝ˂ʝ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ ʟʘʙʝʣʝʞʝʥʦ ʿʝ ʫ 2013. ʛʦʜʠʥʠ (2,87), 

ʘ ʥʘʿʤʘˁʝ ʫ 2014. ʛʦʜʠʥʠ (2,50). ʅʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (2,84), ʘ ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʦʧʰʪʝʛ 
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ʙʦʢʦʨʝˁʘ, ʥʘʿʤʘˁʠ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ ɱʘʜʨʘʥ 

(2,51). ʆʚʦ ʫʢʘʟʫʿʝ ʜʘ ʿʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ʧʦʨʝʜ ʥʘʿʤʘˁʝʛ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ 

ʧʦʢʘʟʘʣʘ ʚʝ˂ʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠʟʜʘʥʘʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɱʘʜʨʘʥ. 

ʉʘʛʣʘʩʥʦ ʧʨʦʩʝʯʥʦʤ ʦʧʰʪʝʤ ʙʦʢʦʨʝˁʫ ʠ ʧʨʦʩʝʯʘʥ ʢʦʝʬʠʮʠʿʝʥʪ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʧʦʢʘʟʫʿʝ ʪʨʝʥʜ ʦʧʘʜʘˁʘ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠ 

ʯʝʤʫ ʿʝ ʥʝʛʘʪʠʚʥʦ ʜʝʿʩʪʚʦ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠʥʪʝʥʟʠʚʥʠʿʝ ʥʘ ʢʦʝʬʠʮʠʿʝʥʪ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ. ʇʨʦʩʝʯʥʦ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʫ ʚʘʨʠʿʘʥʪʠ ʥʘʿʚʝ˂ʝ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ ʿʝ ʙʠʣʦ ʥʠʞʝ ʟʘ 17,0% ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʥʘʿʥʠʞʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʘ 

ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʟʘ 18,9%. ʉʘʛʣʘʩʥʝ ʨʝʟʫʣʪʘʪʝ ʟʘ ʚʘʨʠʨʘˁʝ 

ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʜʦʙʠʣʠ ʩʫ 

ʄʘʣʝʰʝʚʠ˂ (1985), ʇʘʫʥʦʚʠ˂ (2001), ʄunir (2002) ʠ Koutna et al. (2003). 

ʇʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʨʘʩʪʝ ʠ ʧʨʦʩʝʯʘʥ ʢʦʝʬʠʮʠʿʝʥʪ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʜʦ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʦʜ 90 kg ha
ï1
, ʧʨʠ ʯʝʤʫ ʩʫ ʨʘʩʪʫ˂ʝ ʜʦʟʝ 

ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʠʤʘʣʝ ʥʝʰʪʦ ʥʠʞʠ ʫʪʠʮʘʿ ʥʘ ʧʦʚʝ˂ʘˁʝ ʢʦʝʬʠʮʠʿʝʥʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʝʬʠʮʠʿʝʥʪ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ. ʅʘʿʚʝ˂ʘ ʜʦʟʘ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 90 kg ha
1
 ʧʦʚʝ˂ʘʚʘ ʢʦʝʬʠʮʠʿʝʥʪ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʟʘ 26,3%, ʘ 

ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʟʘ 18,9%. ʈʝʟʫʣʪʘʪʠ ʟʘ ʧʨʦʜʫʢʪʠʚʥʦ 

ʙʦʢʦʨʝˁʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʇʘʫʥʦʚʠ˂ʘ 

(2001). ʄʝʹʫʪʠʤ, ʠʩʧʦˀʝʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʧʨʠ 

ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (2,38 ʜʦ 2,91) ʩʫ ʟʥʘʪʥʦ ʥʠʞʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʨʝʟʫʣʪʘʪʝ ʧʦʤʝʥʫʪʦʛ ʘʫʪʦʨʘ (ʦʜ 2,89 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʙʝʟ ʧʨʠʭʨʘʥʝ ʜʦ 3,36 

ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ), ʰʪʦ ʿʝ ʧʦʩʣʝʜʠʮʘ ʩʦʨʪʥʠʭ ʠ 

ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʨʘʟʣʠʢʘ. ʊʘʢʦʹʝ, ʄunir (2002) ʠ Alam et al. (2007) ʫʢʘʟʫʿʫ ʥʘ ʨʘʩʪ 

ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʙʠˀʘʢʘ ʿʝʯʤʘ ʩʘ ʧʦʨʘʩʪʦʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ 

ʙʠˀʘʢʘ ʿʝʯʤʘ. ʄunir (2002) ʥʘʚʦʜʠ ʧʦʚʝ˂ʘˁʝ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ ʟʘ ʩʦʨʪʫ ʿʝʯʤʘ Rum ʦʜ 1,35 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʹʫʙʨʝˁʘ ʜʦ 2,71 ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʦʜ 45 kg ha
1
. Alam et al. (2007) ʟʘ ʯʝʪʠʨʠ ʩʦʨʪʝ 

ʿʝʯʤʘ (BB 1, Karan 19, Karan 163 ʠ Karan 351) ʫʪʚʨʹʫʿʫ ʧʦʚʝ˂ʘˁʝ ʢʦʝʬʠʮʠʿʝʥʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʦʜ 2,1 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʹʫʙʨʝˁʘ ʜʦ 4,5 ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʦʜ 120 kg ha
1
. ʈʘʟʣʠʢʝ ʫ ʚʨʝʜʥʦʩʪʠʤʘ 

ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫʟʨʦʢʦʚʘʥʝ ʩʫ ʨʘʟʣʠʯʠʪʠʤ ʘʛʨʦʝʢʦʣʦʰʢʠʤ 

ʫʩʣʦʚʠʤʘ, ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ ʠ ʩʦʨʪʥʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ. 
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ʂʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʿʝ ʧʦʢʘʟʘʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ 

ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʦʧʰʪʠʤ ʙʦʢʦʨʝˁʝʤ (0,85), ʞʝʪʚʝʥʠʤ ʠʥʜʝʢʩʦʤ (0,41), ʤʘʩʦʤ 1000 

ʟʨʥʘ (0,30), ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (0,23), ʧʨʠʥʦʩʦʤ ʟʨʥʘ (0,18), ʙʨʦʿʝʤ 

ʢʣʘʩʦʚʘ m
2
 (0,13), ʜʫʞʠʥʦʤ ʢʣʘʩʘ (0,11), ʘ ʥʝʛʘʪʠʚʥʫ ʩʘ ʙʨʦʿʝʤ ʙʠˀʘʢʘ m

2
          

(ï0,63), ʝʥʝʨʛʠʿʦʤ ʢʣʠʿʘˁʘ (ï0,33), ʫʢʫʧʥʦʤ ʢʣʠʿʘʚʦʰ˂ʫ ʟʨʥʘ (ï0,28), ʚʠʩʠʥʦʤ 

ʙʠˀʢʝ (ï0,21) ʠ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (ï0,12). ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʛʝʥʝʨʘʣʥʦ ʫ 

ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʥʘʚʦʜʝ Ruiter et al.,(1988), ʜʘ ʿʝ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ 

ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʧʨʠʥʦʩʦʤ ʟʨʥʘ (0,65), ʩʘʜʨʞʘʿʝʤ ʘʟʦʪʘ ʫ ʟʨʥʫ ʿʝʯʤʘ 

(0,73) ʠ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,61), ʘ ʫ ʥʝʛʘʪʠʚʥʦʿ ʩʘ ʙʨʦʿʝʤ ʙʠˀʘʢʘ m
2
 (ï0,81). 

ɱʘʯʠ ʢʦʨʝʣʘʮʠʦʥʠ ʦʜʥʦʩʠ ʫ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʧʦʤʝʥʫʪʠʭ ʘʫʪʦʨʘ ʩʫ ʧʦʩʣʝʜʠʮʘ 

ʤʘˁʝʛ ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʠʟʨʘʞʝʥʠʿʝʛ ʙʦʢʦʨʝˁʘ, ʚʝ˂ʝ 

ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʛʝʥʦʪʠʧʦʚʘ (ʠʩʧʠʪʠʚʘʥ 21 ʫʩʝʚ) ʠ ʥʠʞʠʭ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʤʝʥʠ. 

ʊʘʢʦʹʝ, ʨʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʜʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

ʇʘʫʥʦʚʠ˂ʘ (2001), ʢʦʿʠ ʠʩʪʠʯʝ ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʢʦʝʬʠʮʠʿʝʥʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ (0,82), ʜʫʞʠʥʝ ʢʣʘʩʘ (0,53), ʩʘʜʨʞʘʿʘ 

ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (055), ʥʝʛʘʪʠʚʥʫ ʩʘ ʙʨʦʿʝʤ ʙʠˀʘʢʘ m
2
 (ï0,81) ʠ ʩʫʧʨʦʪʥʦ 

ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ m
2
 (ï0,64). ʅʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ 

ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫ ʨʝʟʫʣʪʘʪʠʤʘ ʧʦʤʝʥʫʪʦʛ ʘʫʪʦʨʘ ʿʝ ʨʝʟʫʣʪʘʪ 

ʚʝ˂ʝʛ ʙʨʦʿʘ ʙʠˀʘʢʘ (310,6) ʠ ʚʝ˂ʝʛ ʙʨʦʿʘ ʢʣʘʩʦʚʘ (948,1) ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʥʘʰʝ ʨʝʟʫʣʪʘʪʝ (292,8 ʙʠˀʢʝ m
2
 

 
ʠ 834,9 ʢʣʘʩʦʚʘ m

2
), ʧʨʠ ʯʝʤʫ ʿʝ 

ʧʦʨʘʩʪ ʙʨʦʿʘ ʙʠˀʘʢʘ ʫʪʠʮʘʦ ʥʘ ʠʥʪʝʥʟʠʚʥʠʿʝ ʩʤʘˁʠʚʘˁʝ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ.  

ɹʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʧʨʠ ʠʩʪʦʿ ʥʦʨʤʠ ʩʝʪʚʝ, ʠʩʪʠʤ 

ʩʝʤʝʥʩʢʠʤ ʢʚʘʣʠʪʝʪʦʤ ʫ ʠʩʪʠʤ ʫʩʣʦʚʠʤʘ ʧʨʦʠʟʚʦʜˁʝ ʥʠʿʝ ʿʝʜʥʘʢ ʢʦʜ ʩʚʠʭ ʩʦʨʪʠ ʠ 

ʟʘʚʠʩʠ ʦʜ ˁʠʭʦʚʠʭ ʙʠʦʣʦʰʢʠʭ ʦʩʦʙʠʥʘ (ʄʘʜʠ˂ ʠ ʩʘʨ., 2005). ʋ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ 

ʠʩʧʠʪʠʚʘˁʘ ʩʦʨʪʝ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ ʙʨʦʿʫ ʙʠˀʘʢʘ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʙʠˀʘʢʘ ʫ ʧʨʦʫʯʘʚʘʥʦʤ ʧʝʨʠʦʜʫ ʿʝ ʟʘʙʝʣʝʞʠʣʘ 

ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (306,2), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (287,7). ʇʨʦʩʝʯʘʥ 

ʙʨʦʿ ʙʠˀʘʢʘ, ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʿʝ ʠʟʥʦʩʠʦ 

293,6. ʇʘʫʥʦʚʠ˂ (2001), ʠʩʧʠʪʫʿʫ˂ʠ ʜʚʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʠ ʪʨʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 

(200, 300 ʠ 500 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
) ʥʘ ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ, ʟʘʢˀʫʯʫʿʝ 

ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ ʟʘ ʩʚʝ ʛʦʜʠʥʝ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʠʟʥʦʩʠʦ 310,6. ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʫ ʫ ʦʛʣʝʜʫ ʩʫ ʥʝʰʪʦ ʥʠʞʠ, ʧʨʝ ʩʚʝʛʘ, 
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ʟʙʦʛ ʩʤʘˁʝʥʦʛ ʙʨʦʿʘ ʠʟʥʠʢʣʠʭ ʙʠˀʘʢʘ ʿʝʯʤʘ ʫ 2013. ʛʦʜʠʥʠ, ʫʩʣʝʜ ʢʘʩʥʝ ʩʝʪʚʝ, 

ʩʫʰʝ ʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʘʧʨʠʣʫ ʠ ʤʘʿʫ ʤʝʩʝʮʫ. O'Donovan et al. (2012) 

ʥʘʚʦʜʝ ʜʘ ʩʝ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 300 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
ï2

 ʜʦʙʠʿʘʣʦ ʧʨʦʩʝʯʥʦ 200 

ʙʠˀʘʢʘ m
2
, ʧʨʠʙʣʠʞʥʦ 70% ʦʜ ʟʘʩʝʿʘʥʝ ʢʦʣʠʯʠʥʝ ʩʝʤʝʥʘ. ʉʣʠʯʥʝ ʨʝʟʫʣʪʘʪʝ 

ʧʨʠʢʘʟʫʿʫ O'Donovan et al. (2009) ʠ MeKenzi et al. (2005), ʢʦʿʠ ʠʩʪʠʯʫ ʜʘ ʿʝ ʫ 

ʧʨʦʩʝʢʫ 67% ʦʜ ʫʢʫʧʥʦ ʟʘʩʝʿʘʥʠʭ ʚʠʪʘʣʥʠʭ ʩʝʤʝʥʘ ʧʨʦʠʟʚʝʣʦ ʙʠˀʢʫ. ʊʦʛʦʜʠʰˁʘ 

ʠʩʧʠʪʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʩʝ ʧʨʦʩʝʯʥʦ ʜʦʙʠʿʘʣʦ 65,2% ʙʠˀʘʢʘ ʦʜ ʫʢʫʧʥʝ ʢʦʣʠʯʠʥʝ 

ʟʘʩʝʿʘʥʠʭ ʢʣʠʿʘʚʠʭ ʟʨʥʘ, ʠ ʪʦ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ 71,9%, ʫ ʪʨʝ˂ʦʿ 68,2%, ʘ ʫ ʜʨʫʛʦʿ ʩʘʤʦ 

54,7%. ʅʘ ʦʩʥʦʚʫ ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ ʚʨʝʤʝʥʘ ʩʝʪʚʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʧʨʠʥʦʩ ʠ 

ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʢʨʫʧʥʠʢʘ (Triticum spelta L.), ʋʛʨʝʥʦʚʠ˂ (2013) ʠʩʪʠʯʝ ʜʘ ʚʘʨʠʨʘˁʘ 

ʧʦ ʛʦʜʠʥʘʤʘ ʧʦʢʘʟʫʿʫ ʜʘ ʧʦʿʝʜʠʥʠ ʬʘʢʪʦʨʠ ʟʘʚʠʩʝ ʦʜ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ. ʇʨʝʤʘ 

ʠʩʪʦʤ ʘʫʪʦʨʫ, ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʢʘʜʘ ʿʝ ʙʠʣʦ ʥʘʿʤʘˁʝ ʧʘʜʘʚʠʥʘ 

ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʠʟʥʠʢʣʠʭ ʙʠˀʘʢʘ ʫ ʩʚʠʤ ʨʦʢʦʚʠʤʘ ʠ ʩʚʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʙʠʦ ʿʝ 

ʥʘʿʤʘˁʠ. ʆʚʦ ʙʠ ʩʝ ʤʦʛʣʦ ʦʜʥʦʩʠʪʠ ʠ ʥʘ ʿʘʨʠ ʿʝʯʘʤ, ʢʦʿʠ ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʫ ʛʦʜʠʥʠ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ʫ ʧʨʚʦʤ ʜʝʣʫ ʩʝʟʦʥʝ (2012.) ʙʠʦ ʠ ʥʘʿʚʝ˂ʠ ʙʨʦʿ 

ʙʠˀʘʢʘ m
2
 (323,1). ʋ ʩʫʰʥʦʿ 2013. ʛʦʜʠʥʠ ʫ ʚʨʝʤʝ ʥʠʮʘˁʘ ʠ ʙʦʢʦʨʝˁʘ ʿʝ 

ʟʘʙʝʣʝʞʝʥ ʠ ʥʘʿʤʘˁʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (247,6). ʄʘˁʘ 

ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʟʠʤʝ 2013ï2014. ʛʦʜʠʥʝ ʠ ʥʝʜʦʩʪʘʪʘʢ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ 

ʬʝʙʨʫʘʨʘ ʠ ʤʘʨʪʘ ʫ 2014. ʛʦʜʠʥʫ, ʫʩʣʦʚʠʣʠ ʩʫ ʧʦʿʘʚʫ ʥʝʰʪʦ ʤʘˁʝʛ ʙʨʦʿʘ ʙʠˀʘʢʘ 

ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (305,7) ʫ ʦʜʥʦʩʫ ʥʘ ʚʝʛʝʪʘʮʠʦʥʫ ʩʝʟʦʥʫ 2012. ʛʦʜʠʥʝ. ʅʘ 

ʚʘʨʠʨʘˁʝ ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʠʭ 

ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʫʩʣʦʚʘ ʫʢʘʟʫʿʫ ʠ Koutna et al. (2003). 

ɸʟʦʪʥʦ ʹʫʙʨʠʚʦ ʥʠʿʝ ʠʤʘʣʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʘʨʠʨʘˁʝ ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ ʫʢʫʧʥʦʤ ʧʝʨʠʦʜʫ ʠʩʪʨʘʞʠʚʘˁʘ, ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʥʘʚʦʜʠ Koutna et al. (2003). ʄʝʹʫʪʠʤ, ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʧʨʦʩʝʯʘʥ 

ʙʨʦʿ ʙʠˀʘʢʘ m
ï2

 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʿʝ ʙʠʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ, ʘ ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ 

ʠʩʧʠʪʠʚʘˁʘ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʪʨʝʪʤʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʅʘ 

ʦʜʩʫʩʪʚʦ ʟʥʘʯʘʿʥʦʩʪʠ ʫʪʠʮʘʿʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ ʧʦʿʝʜʠʥʠʤ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ʫʢʘʟʫʿʫ ʇʘʫʥʦʚʠ˂ (2001) ʠ McKenzie et al., (2005 ). ʇʘʫʥʦʚʠ˂ (2001) ʠʩʪʠʯʝ ʜʘ 

ʫʪʠʮʘʿ ʘʟʦʪʘ ʥʘ ʙʨʦʿ ʙʠˀʘʢʘ ʥʠʿʝ ʧʦʢʘʟʘʦ ʟʥʘʯʘʿ ʫ ʧʨʚʝ ʜʚʝ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ, 

ʜʦʢ ʿʝ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʠʩʧʦˀʝʥʘ ʚʨʣʦ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʝ 

ʚʘʨʠʿʘʥʪʝ ʠ ʚʘʨʠʿʘʥʪʝ ʩʘ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʩʘ 60 kg hʘ

1
 ʘʟʦʪʘ 
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ʫ ʧʨʠʭʨʘʥʠ. McKenzie et al., (2005) ʪʚʨʜʝ ʜʘ ʿʝ ʠʩʭʨʘʥʘ ʘʟʦʪʦʤ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʩʘʤʦ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ, ʧʨʠ ʯʝʤʫ ʩʫ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ (154) ʠ 

ʪʨʝʪʤʘʥ ʩʘ 40 kg ha
1
 ʘʟʦʪʘ (159) ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʙʨʦʿ ʙʠˀʘʢʘ m

ï2
 ʫ ʦʜʥʦʩʫ 

ʥʘ ʦʩʪʘʣʝ ʪʨʝʪʤʘʥʝ (80,120 ʠ 160 kg ha
1
). 

ɹʨʦʿ ʙʠˀʘʢʘ m
ï2

 je ʧʦʢʘʟʘʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʩʘ ʙʨʦʿʝʤ 

ʢʣʘʩʦʚʘ m
ï2

 (0,65), ʚʠʩʠʥʦʤ ʙʠˀʘʢʘ (0,49), ʧʨʠʥʦʩʦʤ ʟʨʥʘ (0,42), ʩʘʜʨʞʘʿʝʤ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (0,16), ʝʥʝʨʛʠʿʦʤ ʢʣʠʿʘˁʘ (0,45), ʫʢʫʧʥʦʤ ʢʣʠʿʘʚʦʰ˂ʫ ʟʨʥʘ (0,40) 

ʠ ʭʝʢʪʦʣʠʪʘʨʩʢʦʤ ʤʘʩʦʤ ʟʨʥʘ (0,13). ʅʝʛʘʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʿʝ ʠʤʘʦ ʩʘ ʦʧʰʪʠʤ   

(ï0,55) ʠ ʧʨʦʜʫʢʪʠʚʥʠʤ ʙʦʢʦʨʝˁʝʤ (ï0,63), ʞʝʪʚʝʥʠʤ ʠʥʜʝʢʩʦʤ (ï0,19) ʠ ʤʘʩʦʤ 

1000 ʟʨʥʘ (ï0,14). ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʜʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʠ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʩʫ ʜʦʙʠʣʠ Paunoviĺ et al. (2006ʘ). ʇʦʤʝʥʫʪʠ ʘʫʪʦʨʠ ʩʫ ʫʪʚʨʜʠʣʠ 

ʟʥʘʪʥʦ ʿʘʯʝ ʢʦʨʝʣʘʮʠʦʥʝ ʚʝʟʝ ʙʨʦʿʘ ʙʠˀʘʢʘ m
2
 ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ m

2
 (0,96), 

ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (0,71), ʦʧʰʪʠʤ (ï0,69) ʠ ʧʨʦʜʫʢʪʠʚʥʠʤ ʙʦʢʦʨʝˁʝʤ     

(ï0,81), ʤʘʩʦʤ 1000 ʟʨʥʘ (ï0,65), ʘ ʩʫʧʨʦʪʥʦ ʩʘ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (ï0,83) ʠ ʩʘʜʨʞʘʿʝʤ 

ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (ï0,78). ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʪʨʦʛʦʜʠʰˁʝʛ ʦʛʣʝʜʘ, ʧʨʠʤʝ˂ʫʿʝ ʩʝ 

ʟʥʘʪʥʦ ʤʘˁʠ ʫʪʠʮʘʿ ʧʦʚʝ˂ʘˁʘ ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʥʘ ʤʘʩʫ 1000 

ʟʨʥʘ, ʰʪʦ ʿʝ ʨʝʟʫʣʪʘʪ ʤʘˁʝʛ ʙʨʦʿʘ ʙʠˀʘʢʘ ʠ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʠ 

ʩʘʤʠʤ ʪʠʤ ʤʘˁʝʛ ʫʪʠʮʘʿʘ ʥʘ ʩʤʘˁʠʚʘˁʝ ʤʘʩʝ 1000 ʟʨʥʘ, ʧʨʠ ʯʝʤʫ ʩʫ ʙʠʣʝ ʠ ʤʘˁʝ 

ʚʘʨʠʿʘʮʠʿʝ ʫ ʩʘʜʨʞʘʿʫ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʄʝʹʫʪʠʤ, ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʛʝʥʝʨʘʣʥʦ 

ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʧʦʚʝ˂ʘʚʘ ʚʠʩʠʥʫ ʙʠˀʘʢʘ, ʙʨʦʿ 

ʢʣʘʩʦʚʘ m
2
, ʧʨʠʥʦʩ ʟʨʥʘ ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʘ ʩʤʘˁʫʿʝ ʦʧʰʪʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ, ʤʘʩʫ 1000 ʟʨʥʘ ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ. ʉʫʧʨʦʪʥʦ, Ruiter et al. 

(1988) ʥʠʩʫ ʫʦʯʠʣʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʙʨʦʿʘ ʙʠˀʘʢʘ m
2
 ʥʘ ʧʨʠʥʦʩ ʠ ʢʦʤʧʦʥʝʥʪʝ 

ʧʨʠʥʦʩʘ, ʦʩʠʤ ʥʝʛʘʪʠʚʥʦʛ ʫʪʠʮʘʿʘ ʥʘ ʩʤʘˁʠʚʘˁʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʇʦʤʝʥʫʪʠ 

ʘʫʪʦʨʠ ʩʫ ʠʩʧʠʪʠʚʘʣʠ 21 ʫʩʝʚ ʦʟʠʤʦʛ ʿʝʯʤʘ ʫ ʦʙʣʘʩʪʠ ʩʝʚʝʨʥʦʛ ʀʩʣʘʥʜʘ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʦʛ ʨʦʢʘ ʩʝʪʚʝ (ʦʜ 29. ʩʝʧʪʝʤʙʨʘ ʜʦ 30 ʦʢʪʦʙʨʘ) ʠ ʨʘʟʣʠʯʠʪʠʭ 

ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ (ʦʜ 110 ʜʦ 180 kg ha
1
) ʧʨʠ ʩʝʪʚʝʥʦʿ ʥʦʨʤʠ ʦʜ 128 ʜʦ 

148 kg ha
1
 (ʧʦʚʝ˂ʘʚʘʿʫ˂ʠ ʩʝʪʚʝʥʫ ʥʦʨʤʫ ʩʘ ʢʘʩʥʠʿʦʤ ʩʝʪʚʦʤ ʪʝ ʩʝ ʦʥʘ ʤʦʞʝ 

ʩʤʘʪʨʘʪʠ ʢʦʥʩʪʘʥʪʥʦʤ). ɺʘʨʠʨʘˁʝ ʙʨʦʿʘ ʙʠˀʘʢʘ m
2
 ʫ ʬʘʟʠ ʬʠʟʠʦʣʦʰʢʝ ʟʨʝʣʦʩʪʠ 

oʜ 226 ʜʦ 322 ʩʘ ʧʨʦʩʝʢʦʤ ʦʜ 256 ʙʠˀʘʢʘ m
2
 ʙʠʣʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ 

(p<0,05). ʆʚʝ ʚʘʨʠʿʘʮʠʿʝ ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ ʫʩʣʦʚʠʤʘ ʭʣʘʜʥʝ 

ʢʣʠʤʝ ʀʩʣʘʥʜʘ ʥʠʩʫ ʠʤʘʣʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʨʠʥʦʩ ʠ ˁʝʛʦʚʝ ʢʦʤʧʦʥʝʥʪʝ, ʦʩʠʤ 
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ʥʝʛʘʪʠʚʥʦʛ ʫʪʠʮʘʿʘ ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʰʪʦ ʙʠ ʩʝ ʤʦʛʣʦ ʧʨʠʧʠʩʘʪʠ ʠ ʩʤʘˁʝʥʦʤ 

ʠʩʢʦʨʠʰ˂ʝˁʫ ʘʟʦʪʘ.  

8.2. ʇʨʦʜʫʢʪʠʚʥʝ ʦʩʦʙʠʥʝ 

 

ɹʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʧʨʚʝʥʩʪʚʝʥʦ ʟʘʚʠʩʠ ʦʜ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʙʨʦʿʘ ʙʠˀʘʢʘ, 

ʩʦʨʪʥʠʭ ʦʩʦʙʠʥʘ, ʦʜʥʦʩʥʦ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʠ ʫʩʣʦʚʘ ʛʘʿʝˁʘ. 

ʊʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ ʠʩʧʠʪʠʚʘˁʘ ʙʨʦʿ ʢʣʘʩʦʚʘ ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʘ 

ʘʟʦʪʘ ʿʝ ʠʟʥʦʩʠʦ 754,3. ʇʦʜ ʫʪʠʮʘʿʝʤ ʧʦʚʦˀʥʠʭ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ (ʫ ʚʨʝʤʝ 

ʥʠʮʘˁʘ ʠ ʙʦʢʦʨʝˁʘ) ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ je ʫʪʚʨʹʝʥ ʫ 2012. ʛʦʜʠʥʠ (811,0). 

ʅʘʿʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʿʝ ʙʠʦ ʫ ʥʝʧʦʚʦˀʥʦʿ 2013. ʛʦʜʠʥʠ (700,4), ʧʨʝ ʩʚʝʛʘ ʫʩʣʝʜ 

ʩʤʘˁʝʥʦʛ ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ. ʊʘʢʦʹʝ, ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011) 

ʫʪʚʨʹʫʿʫ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʩʦʨʪʠ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ 

ʿʝʯʤʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ. ʇʨʝʤʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ, ʙʨʦʿ ʢʣʘʩʦʚʘ   

m
2 
ʿʝ ʙʠʦ ʥʘʿʤʘˁʠ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ (318), ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ 2 ʧʫʪʘ ʚʝ˂ʠ (659), ʘ ʫ 

ʜʨʫʛʦʿ 2,5 ʧʫʪʘ ʚʝ˂ʠ (810) ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʫ ʛʦʜʠʥʫ. ɿʥʘʯʘʿ ʥʦ ʚʘʨʠʨʘˁʝ ʙʨʦʿʘ 

ʢʣʘʩʦʚʘ ʯʝʪʠʨʠ ʩʦʨʪʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ ʧʨʠʢʘʟʫʿʫ 

Zecevic et al. (2011) ʠ ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014). ʇʘʫʥʦʚʠ˂ (2001) ʫʪʚʨʹʫʿʝ ʥʘʿʚʝ˂ʠ 

ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ 1998. ʛʦʜʠʥʠ (998,6), ʘ ʧʨʦʩʝʯʥʦ ʥʘʿʤʘˁʠ ʫ 

1997. ʛʦʜʠʥʠ (926,8). Koutna et al. (2003) ʫʪʚʨʹʫʿʝ ʚʘʨʠʨʘˁʝ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
ï2

 ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʦʜ 738,5 (1998) ʜʦ 859,9 (1999). ʇʨʝʤʘ 

ʥʘʚʦʜʠʤʘ ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014), ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʫ 2008. ʛʦʜʠʥʠ ʿʝ 

ʠʟʥʦʩʠʦ 437, ʘ 
 
ʫ 2007. ʛʦʜʠʥʠ 647. 

ʅʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 je ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 

(794,6), ʜʦʢ ʿʝ ʥʘʿʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
 ʠʤʘʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ (708,3). ʇʘʫʥʦʚʠ˂ ʠ 

ʄʘʜʠ˂ (2011) ʠʩʪʠʯʫ ʜʘ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʧʨʚeʥʩʪʚʝʥʦ ʟʘʚʠʩʠ 

ʦʜ ʥʘʩʣʝʜʥʠʭ ʦʩʦʙʠʥʘ ʩʦʨʪʝ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʿʘʯʝʛ ʠʣʠ ʩʣʘʙʠʿʝʛ ʙʦʢʦʨʝˁʘ.  

ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʫʪʠʮʘʣʦ ʥʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʥʘʚʦʜʝ ʄʘʣʝʰʝʚʠ˂ 

(1983), ʄʘʣʝʰʝʚʠ˂ʘ ʠ ʉʪʘʨʯʝʚʠ ˂(1992), Lafond (1994), ʇʘʫʥʦʚʠ˂ (2001), Koutna et 

al. (2003), Pauniviĺ et al. (2006, 2006ʘ), Noworolnik (2010) ʠ Noworolnik et al. 

(2013). ʇʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʘ ʩʨʘʟʤʝʨʥʦ ʙʨʦʿʫ ʠʟʥʠʢʣʠʭ ʙʠˀʘʢʘ, ʥʘʿʤʘˁʘ 
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ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 350 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʜʘʣʘ ʿʝ ʠ ʥʘʿʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ m

2
 (653,0). 

ʇʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ 

ʠʟʥʦʩʠʦ ʿʝ 767,1. ʋ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 550 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʿʝ ʫʩʪʘʥʦʚˀʝʥ 

ʠ ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ (846,8). ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʄʘʣʝʰʝʚʠ˂ʘ (1983), ʢʦʿʠ ʪʚʨʜʠ ʜʘ ʩʝ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 350 ʜʦ 450 

ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʤʦʞʝ ʩʝ ʦʯʝʢʠʚʘʪʠ ʦʜ 600 ʜʦ 800 ʢʣʘʩʦʚʘ.  

ʈʘʩʪʫ˂ʘ ʘʟʦʪʥʘ ʠʩʭʨʘʥʘ je ʧʦʢʘʟʘʣʘ ʪʨʝʥʜ ʧʦʚʝ˂ʘˁʘ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ 

ʢʣʘʩʦʚʘ. ʅʘʿʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ je ʠʩʧʦˀʝʥ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ (676,3), ʥʠʞʠ ʟʘ 158,6 ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ (834,9). Fergusson (1999), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ (0, 

50, 100, 150, 200 ʠ 250 kg ha
1
) ʥʘ ʙʨʦʿ ʢʣʘʩʦʚʘ m

2
 ʧʠʚʩʢʝ ʩʦʨʪʝ ʿʝʯʤʘ Valetta ʫ 

ʅʦʚʦʤ ɿʝʣʘʥʜʫ, ʠʩʪʠʯʝ ʜʘ ʿʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʨʘʩʪʝ ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʜʦ 

ʥʘʿʚʝ˂ʝ ʜʦʟʝ (ʦʜ 630 ʜʦ 1300). ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011) ʫʪʚʨʹʫʿʫ ʨʘʩʪ ʙʨʦʿʘ ʢʣʘʩʦʚʘ 

ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʩʦʨʪʠ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʝ ʘʟʦʪʥʝ 

ʠʩʭʨʘʥʝ ʦʜ 525 ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʜʦ 641 ʧʨʠ ʫʧʦʪʨʝʙʠ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 

130 kg ha
1
. ɼʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʦ ʜʦʙʠʿʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, Dubis et al. (2011) ʠʩʪʠʯʫ 

ʜʘ ʙʨʦʿ ʢʣʘʩʦʚʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ ʫ ʫʩʣʦʚʠʤʘ ʇʦˀʩʢʝ ʨʘʩʪʝ ʩʘ 

ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʜʦ ʤʘʢʩʠʤʘʣʥʝ ʜʦʟʝ ʦʜ 80 kg ha
1
 (ʦʜ 480 ʜʦ 656), ʧʨʠ ʯʝʤʫ 

ʿʝ ʚʘʨʠʿʘʥʪʘ ʩʘ ʧʦʜʝˀʝʥʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʦʜ 60+20 kg ha
1
 ʠʩʧʦˀʠʣʘ ʤʘˁʠ ʙʨʦʿ 

ʢʣʘʩʦʚʘ (613). ɼʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʦ, ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014) ʠʩʪʠʯʫ ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ 

ʙʨʦʿ ʢʣʘʩʦʚʘ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʨʘʩʪʘʦ ʜʦ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 80 kg ha
1
 (ʦʜ 449 

ʜʦ 578), ʘ ʜʘ ʿʝ ʜʦʟʘ ʦʜ 100 kg ha
1
 ʘʟʦʪʘ ʫʪʠʮʘʣʘ ʥʘ ʩʤʘˁʝˁʝ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m

ï2
 

(568). ɿʥʘʯʘʿʘʥ ʨʘʩʪ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ 

ʧʨʠʢʘʟʫʿʫ ʠ Kozlowska-Ptaszynska (1989), Szukalska-Golab (1990), ʇʘʫʥʦʚʠ˂ (2001), 

Moreno et al. (2003), Alam et al. (2007), Mağeckʝ and Blecharczyk (2008), Maleġeviĺ et 

al. (2010) ʠ Zecevic et al (2011). 

ʇʘʫʥʦʚʠ˂ ʠ ʩʘʨ. (2006) ʫʢʘʟʫʿʫ ʜʘ ʩʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ ʧʦʚʝ˂ʘʚʘʦ ʙʨʦʿ ʢʣʘʩʦʚʘ m
2
, ʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʙʨʦʿʘ 

ʢʣʘʩʦʚʘ ʧʦʚʝ˂ʘʚʘʦ ʩʝ ʠ ʧʨʠʥʦʩ ʟʨʥʘ (ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ 0,63). ʋ ʦʚʠʤ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ, ʧʨʠʥʦʩ ʟʨʥʘ je ʧʦʢʘʟʘʦ ʥʘʿʚʝ˂ʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʙʨʦʿʝʤ 

ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (0,73), ʰʪʦ ʫʢʘʟʫʿʝ ʜʘ ʿʝ ʙʨʦʿ ʢʣʘʩʦʚʘ ʥʘʿʚʘʞʥʠʿʘ 

ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʥʦʩʘ. Barczak and Majcherczak (2009) ʠʩʪʠʯʫ˂ʠ ʜʘ ʿʝ ʥʘʿʚʝ˂ʘ 
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ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʜʦʙʠʿʝʥʘ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʠ ʠʟʤʝʹʫ 

ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʫ ʢʣʘʩʫ. ʊʘʢʦʹʝ, ʙʨʦʿʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʪʚʨʹʫʿʫ 

ʯʠˁʝʥʠʮʫ ʜʘ ʩʘ ʧʦʨʘʩʪʦʤ ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʨʘʩʪʝ ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝʯʤʘ (ʄʘʢʩʠʤʦʚʠ˂ ʠ 

ʇʦʧʦʚʠ˂, 1978; Doly, 1983; ʄʘʣʝʰʝʚʠ˂, 1985; ʇʨʞʫˀ ʠ ʩʘʨ., 1998; Sincbo, 2002; 

Bhutta et al., 2005; Paunoviĺ et al., 2006, 2006ʘ, 2008; Madiĺ et al., 2006, 2006a, 

2009; ʄʘʜʠ˂ ʠ ʩʘʨ., 2008, 2012; Barczak and Majcherczak, 2008; Deniz et al., 2009; 

Sharief et al., 2011; Gocheva, 2014). ʄʝʹʫʪʠʤ, ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ʧʦʨʝʜ ʪʦʛʘ 

ʰʪʦ ʿʝ ʠʩʧʦˀʠʣʘ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʥʠʿʝ ʠʤʘʣʘ ʫʢʫʧʥʦ 

ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ. ʅʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448, 

ʟʘʭʚʘˀʫʿʫ˂ʠ ʚʝ˂ʦʿ ʜʫʞʠʥʠ ʢʣʘʩʘ ʠ ʚʝ˂ʝʤ ʙʨʦʿʫ ʟʨʥʘ ʫ ʢʣʘʩʫ. ɼʘ ʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ 

ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʥʝ ʤʦʨʘ ʜʘ ʨʝʟʫʣʪʠʨʘ ʠ ʚʝ˂ʠʤ ʧʨʠʥʦʩʦʤ ʟʨʥʘ ʫʪʚʨʜʠʣʠ ʩʫ ʠ 

Bokan and Malesevic (2004) ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʧʨʠʥʦʩ 

ʪʨʠ ʩʦʨʪʝ ʧʰʝʥʠʮʝ.  

ʇʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʪʨʝʪʤʘʥʝ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ ʠʟʥʦʩʠʣʘ ʿʝ 7,12 cm. ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʛʦʜʠʥʘʤʘ, ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʫ 

2012. ʛʦʜʠʥʠ ʙʠʣʘ ʿʝ 6,84 cm, ʫ 2013. ʛʦʜʠʥʠ 6,39 cm, ʘ ʫ 2014. ʛʦʜʠʥʠ 8,17 cm. 

ɺʝ˂ʘ ʜʫʞʠʥʘ ʢʣʘʩa ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʧʦʩʪʠʛʥʫʪʘ ʟʘʭʚʘˀʫʿʫ˂ʠ ʧʦʚʦˀʥʠʤ 

ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ, ʚʝ˂ʦʿ ʚʠʩʠʥʠ ʙʠˀʘʢʘ ʠ ʩʤʘˁʝʥʦʤ ʙʨʦʿʫ ʙʠˀʘʢʘ ʠ ʢʣʘʩʦʚʘ 

ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ ʦʜʥʦʩʫ ʥʘ 2012. ʛʦʜʠʥʫ. ʆʚʦ ʧʦʪʚʨʹʫʿʝ ʠ ʯʠˁʝʥʠʮʘ ʜʘ ʿʝ 

ʥʘ ʧʘʨʮʝʣʘʤʘ ʟʘʩʝʿʘʥʠʤ ʤʘˁʦʤ ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ ʤʘˁʠ ʙʨʦʿ ʙʠˀʘʢʘ ʠ ʢʣʘʩʦʚʘ, ʘ ʚʝ˂ʘ 

ʜʫʞʠʥʘ ʢʣʘʩʘ ʠ ʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʅʘʿʤʘˁʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʫ 2013. ʛʦʜʠʥʠ ʿʝ 

ʨʝʟʫʣʪʘʪ ʩʢʨʘ˂ʝʥʦʛ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ, ʙʨʞʝʛ ʧʨʦʪʠʮʘˁʘ ʩʚʠʭ ʬʘʟʘ ʦʥʪʦʛʝʥʝʟʝ 

ʠ ʩʚʝʦʙʫʭʚʘʪʥʦ ʣʦʰʠʭ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ. Maleġeviĺ et al. (2010) ʠ ɻʣʘʤʦʯʣʠʿʘ 

ʠ ʩʘʨ. (2011), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʯʝʪʠʨʠ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʘ ʜʫʞʠʥʫ ʢʣʘʩʘ 

ʯʝʪʠʨʠ ʩʦʨʪʝ ʠ ʜʚʝ ʣʠʥʠʿʝ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʢʦʥʩʪʘʪʫʿʫ ʜʘ ʿʝ ʜʫʞʠʥʘ ʢʣʘʩʘ ʫ 

ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ ʟʘʚʠʩʠʣʘ ʦʜ ʛʝʥʦʪʠʧʘ ʠ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ, ʜʦʢ ʿʝ 

ʠʥʪʝʨʘʢʮʠʿʘ ʦʚʘ ʜʚʘ ʬʘʢʪʦʨʘ ʙʠʣʘ ʟʥʘʯʘʿʥʘ ʩʘʤʦ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ. ʇʨʦʩʝʯʥʘ 

ʜʫʞʠʥʘ ʢʣʘʩʘ ʟʘ ʩʚʝ ʩʦʨʪʝ ʠ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʙʠʣʘ ʿʝ ʥʘʿʤʘˁʘ ʫ ʧʨʚʦʿ 

ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ (8,2 cm), ʘ ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘʿʚʝ˂ʘ (10,3 cm). 

Maleġeviĺ et al. (2010) ʪʚʨʜʝ ʜʘ ʩʫ ʧʦʚʦˀʥʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ 

ʠʩʧʠʪʠʚʘˁʘ ʧʦʚʝ˂ʘʣʠ ʜʫʞʠʥʫ ʢʣʘʩʘ ʟʘ ʦʢʦ 13%, ʜʦʢ ʿʝ ʜʝʿʩʪʚʦ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

ʧʦʚʝ˂ʘʣʦ ʜʫʞʠʥʫ ʟʘ ʦʢʦ 22%. ʇʦʚʦˀʥʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʦʚʠʭ 
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ʠʩʧʠʪʠʚʘˁʘ ʧʦʚʝ˂ʘʣʠ ʩʫ ʜʫʞʠʥʫ ʢʣʘʩʘ ʟʘ 21,8% ʫ ʦʜʥʦʩʫ ʥʘ ʠʟʨʘʟʠʪʦ ʥʝʧʦʚʦˀʥʫ 

ʜʨʫʛʫ ʛʦʜʠʥʫ, ʜʦʢ ʿʝ ʫ ʫʢʫʧʥʦʤ ʧʝʨʠʦʜʫ ʠʩʪʨʘʞʠʚʘˁʘ ʜʝʿʩʪʚʦ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʧʦʚʝ˂ʘʣʦ ʜʫʞʠʥʫ ʢʣʘʩʘ ʟʘ 18,4% ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ.  

ʅʘʿʚʝ˂ʫ ʜʫʞʠʥʫ ʢʣʘʩʘ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (7,46 cm). ʆʚʘ 

ʩʦʨʪʘ ʿʝ ʫʿʝʜʥʦ ʠʤʘʣʘ ʠ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʥʘʿʚʝ˂ʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ 

ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ. ʅʘʿʤʘˁʫ ʜʫʞʠʥʫ ʢʣʘʩʘ ʿʝ ʟʘʙʝʣʝʞʠʣʘ ʩʦʨʪʘ ɼʫʥʘʚʘʮ 

(6,97 cm), ʘʣʠ ʥʠʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʤʘˁʘ ʫ ʦʜʥʦʩʫ ʩʦʨʪʫ ʅʦʚʦʩʘʜʩʢʠ 456 (6,98 cm). 

ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʦʚʝ ʜʚʝ ʩʦʨʪʝ, ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʿʝ ʩʦʨʪʘ ɼʫʥʘʚʘʮ ʠʤʘʣʘ ʤʘˁʫ 

ʜʫʞʠʥʫ ʢʣʘʩʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʅʦʚʦʩʘʜʩʢʠ 456, ʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʥʠʞʫ 

ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʄʘˁʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʫʩʣʦʚʠʣʦ 

ʧʦʿʘʚʫ ʚʝ˂ʝ ʤʘʩʝ 1000 ʟʨʥʘ ʠ ʚʝ˂ʝ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ. ʄʝʹʫʪʠʤ, ʫ ʩʚʝ ʪʨʠ 

ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ ʨʘʟʣʠʢʘ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʟʤʝʹʫ ʦʚʝ ʜʚʝ ʩʦʨʪʝ ʥʠʿʝ 

ʧʦʢʘʟʘʣʘ ʩʪʘʪʠʩʪʠʯʢʫ ʦʧʨʘʚʜʘʥʦʩʪ.  

ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʤʘˁʫʿʝ, ʘ ʧʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʧʦʚʝ˂ʘʚʘ ʜʫʞʠʥʫ 

ʢʣʘʩʘ. ʋʢʫʧʥʦ ʟʘ ʪʨʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ ʠʩʧʠʪʠʚʘˁʘ, ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʿʝ ʙʠʣʘ ʫ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (7,42 cm). ʋ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʢʣʘʩʘ 

ʙʠʣʘ ʿʝ ʥʠʞʘ ʟʘ 8,8%. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʇʘʫʥʦʚʠ˂ʘ 

(2001), ʢʦʿʠ ʥʘʚʦʜʠ ʜʘ ʿʝ ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʧʨʠ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (7,52 cm), ʘ ʥʘʿʤʘˁʘ ʧʨʠ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ (6,94 cm). 

ʊʘʢʦʹʝ, ʄunir (2002) ʫʦʯʘʚʘ ʜʘ ʩʝ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʤʘˁʫʿʝ ʧʨʦʩʝʯʥʘ 

ʜʫʞʠʥʘ ʢʣʘʩʘ, ʦʜ 4,47 cm ʧʨʠ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʜʦ 4,08 cm ʧʨʠ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ 

ʩʝʪʚʝ. Farnia et al. (2014), ʠʩʧʠʪʘʿʫ˂ʠ ʫʪʠʮʘʿ ʯʝʪʠʨʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (300, 350, 400 ʠ 

450 ʟʨʥʘ m
2
) ʥʘ ʜʫʞʠʥʫ ʢʣʘʩʘ ʿʝʜʥʝ ʜʦʤʘ˂ʝ ʩʦʨʪʝ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʠ ʰʝʩʪʦʨʝʜʥʝ 

ʩʦʨʪʝ Nusrat, ʠʩʪʠʯʫ ʜʘ ʿʝ ʜʫʞʠʥʘ ʢʣʘʩʘ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 350 ʟʨʥʘ m
ï2

 

ʠʟʥʦʩʠʣʘ 16,83 cm, ʘ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2 
14,76 cm. 

ʋʢʫʧʥʦ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʫ ʩʚʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʩʫ ʠʤʘʣʝ ʥʘʿʤʘˁʫ 

ʜʫʞʠʥʫ ʢʣʘʩʘ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʙʝʟ ʜʦʜʘʪʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (6,48 cm). 

ʅʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʿʝ ʫʪʚʨʹʝʥʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʚʝ˂ʘ 

ʟʘ 1,18 cm ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ. ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʦʛʣʝʜʫ ʩʫ ʫ 

ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿe ʥʘʚʦʜʝ Paunoviĺ et al. (2006ʘ). ʄunir (2002) ʠʩʪʠʯʝ 

ʨʘʩʪ ʧʨʦʩʝʯʥʝ ʜʫʞʠʥʝ ʢʣʘʩʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ, ʦʜ 3,86 cm ʥʘ ʢʦʥʪʨʦʣʥʦʿ 

ʚʘʨʠʿʘʥʪʠ ʜʦ 4,61 cm ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʦʜ 45 kg ha
1
. ʊʘʢʦʹʝ ʠ 
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Alam et al. (2007) ʧʨʠʢʘʟʫʿʫ ʨʘʩʪ ʧʨʦʩʝʯʥʝ ʜʫʞʠʥʝ ʢʣʘʩʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ 

ʘʟʦʪʘ, ʦʜ 8,43 cm ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʜʦ 16,09 cm ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 120 kg ha
1 

ʘʟʦʪʘ. Shafi et al. (2011), ʠʩʪʠʯʫ ʜʘ ʿʝ ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʩʦʨʪʝ Sterling ʫʦʯʝʥʘ 

ʧʨʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 40 kg ha
1
 (18,25 cm), ʘ ʣʦʢʘʣʥʝ ʩʦʨʪʝ ʧʨʠ ʜʦʟʠ ʦʜ 60 kg ha

1
. El-

Metwally et al. (2010), ʫʢʘʟʫʿʫ ʥʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʜʫʞʠʥʝ ʢʣʘʩʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ 

ʜʦʟʘ ʘʟʦʪʘ ʦʜ 15 ʜʦ 60 kg ha
1
. Gozdowski et al. (2012), ʠʩʧʠʪʫʿʫ˂ʠ ʜʫʞʠʥʫ ʢʣʘʩʘ 

ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Rastik ʠ Rasbet ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʝ ʤʠʥʝʨʘʣʥʝ 

ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ, ʪʚʨʜʝ ʜʘ ʩʫ ʢʦʥʪʨʦʣʥʝ ʧʘʨʮʝʣʝ ʠʤʘʣʝ ʿʝ ʟʥʘʯʘʿʥʦ ʢʨʘ˂ʝ ʢʣʘʩʦʚʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʘʨʮʝʣʝ ʩʘ 90 kg ha
1 
ʘʟʦʪʘ. ʀʟʤʝʹʫ ʧʘʨʮʝʣʘ ʩʘ 30, 60 ʠ 90 kg ha

1
 ʘʟʦʪʘ 

ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʚʘʨʠʿʘʮʠʿʝ ʜʫʞʠʥʝ ʢʣʘʩʦʚʘ. ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014), 

ʨʘʟʤʘʪʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʠʭ ʜʦʟʘ ʘʟʦʪʘ ʥʘ ʜʫʞʠʥʫ ʢʣʘʩʘ ʯʝʪʠʨʠ ʿʘʨʝ ʩʦʨʪʝ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ (2007ï2008), ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʘ ʨʘʩʣʘ ʠ ʜʫʞʠʥʘ 

ʢʣʘʩʘ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ. ʅʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʢʣʘʩʘ ʙʠʣʘ ʿʝ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ 

ʜʦʟʦʤ ʘʟʦʪʘ (10,7 cm), ʘ ʥʘʿʤʘˁʘ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʹʫʙʨʝˁʘ (8,6 cm). ɺʝ˂ʘ 

ʜʫʞʠʥʘ ʢʣʘʩʘ ʫ ʨʝʟʫʣʪʘʪʠʤʘ ʧʦʤʝʥʫʪʠʭ ʘʫʪʦʨʘ ʙʠʣʘ ʿʝ ʟʘʭʚʘˀʫʿʫ˂ʠ ʟʥʘʪʥʦ ʤʘˁʝʤ 

ʙʨʦʿʫ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (ʦʜ 449 ʜʦ 578) ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʟʫʣʪʘʪʝ ʥʘʰʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ (ʦʜ 676,3 ʜʦ 834,9). 

ɼʫʞʠʥʘ ʢʣʘʩʘ ʧʨʝʜʩʪʘʚˀʘ ʚʘʞʥʫ ʢʦʤʧʦʥʝʥʪʫ ʧʨʠʥʦʩʘ. ʀʟʤʝʹʫ ʧʨʠʥʦʩʘ 

ʟʨʥʘ ʠ ʜʫʞʠʥʝ ʢʣʘʩʘ ʿʝ ʠʩʢʘʟʘʥʘ ʿʘʢʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ (0,58). ɺʝ˂ʘ ʜʫʞʠʥʘ 

ʢʣʘʩʘ ʿʝ ʧʦʚʝʟʘʥʘ ʩʘ ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʯʣʘʥʘʢʘ ʢʣʘʩʥʦʛ ʚʨʝʪʝʥʘ, ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ (ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ 0,78) ʠ ʚʝ˂ʦʤ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (ʢʦʝʬʠʮʠʿʝʥʪ 

ʢʦʨʝʣʘʮʠʿʝ 0,78). ʊʘʢʦʹʝ, ʫʦʯʝʥʘ ʿʝ ʠ ʧʦʟʠʪʠʚʥʘ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʜʫʞʠʥʝ 

ʢʣʘʩʘ ʠ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ (0,46), ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ (0,33), ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʥʝ 

Ó2,5 mm (0,46) ʠ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (0,17), ʘ ʥʝʛʘʪʠʚʥʘ ʩʘ ʤʘʩʦʤ 1000 ʟʨʥʘ  

(ï0,14). ɺʠʩʠʥʘ ʙʠˀʢʝ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʜʫʞʠʥʫ ʢʣʘʩʘ, ʠʟʤʝʹʫ ʚʠʩʠʥʝ 

ʙʠˀʘʢʘ ʠ ʜʫʞʠʥʝ ʢʣʘʩʘ ʿʝ ʠʩʧʦˀʝʥʘ ʿʘʢʘ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ (0,51). ʈʝʟʫʣʪʘʪʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʇʘʫʥʦʚʠ˂ʘ (2001), ʢʦʿʠ ʥʘʚʦʜʠ ʜʘ ʿʝ 

ʜʫʞʠʥʘ ʢʣʘʩa ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,55) ʠ ʩʘʜʨʞʘʿʝʤ 

ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (0,76). ʊʘʢʦʹʝ, Dyulgerova (2012) ʫʪʚʨʹʫʿʝ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ 

ʢʦʨʝʣʘʮʠʿʫ ʜʫʞʠʥʝ ʢʣʘʩʘ ʩʘ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,754), ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(0,563), ʧʨʠʥʦʩʦʤ ʟʨʥʘ (0,394), ʭʝʢʪʦʣʠʪʘʨʩʢʦʤ ʤʘʩʦʤ ʟʨʥʘ (0,259), ʘ ʪʘʢʦʹʝ 

ʥʝʛʘʪʠʚʥʫ ʩʘ ʤʘʩʦʤ 1000 ʟʨʥʘ (ï0,23). Gocheva (2014) ʫʪʚʨʹʫʿʝ ʫʤʝʨʝʥʦ ʿʘʢʫ 
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ʢʦʨʝʣʘʮʠʦʥʫ ʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,597), ʘ 

ʥʝʛʘʪʠʚʘʥ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ (ï0,501). 

ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ ʚʘʨʠʨʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 12,14 ʜʦ 23,55. ɹʨʦʿ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʘʚʠʩʠ ʦʜ ʤʘʢʩʠʤʘʣʥʦʛ ʙʨʦʿʘ ʢʣʘʩʠ˂ʘ ʢʦʿʠ ʩʝ ʟʘʤʝʪʥʫ ʫ ʢʣʘʩʫ ʠ 

ʧʨʦʮʝʥʪʘ ˁʠʭʦʚʦʛ ʧʨʝʞʠʚˀʘʚʘˁʘ (Prģulj et al., 2010), ʢʘʦ ʠ ʦʜ ʙʨʦʿʘ ʮʚʝʪʦʚʘ ʧʦ 

ʢʣʘʩʠ˂ʫ ʠ ʫʩʧʝʭʘ ʦʧʣʦʜˁʝ ʠ ʟʘʤʝʪʘˁʘ ʟʨʥʘ (ɹʦʨʦʿʝʚʠ˂ ʠ ɼʨʝʮʘ, 1978). ʇʨʦʩʝʯʘʥ 

ʙʨʦʿ ʟʨʥʘ ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ ʘʟʦʪʘ ʫ ʦʚʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʠʟʥʦʩʠʦ 

ʿʝ 17,53. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʟʥʘʪʥʦ ʥʠʞʠ ʦʜ ʨʝʟʫʣʪʘʪʘ ʇʘʫʥʦʚʠ˂ʘ (2001), 

ʢʦʿʠ ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʨʘʩʪʫ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʠʩʪʠʯʝ ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ 

ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʘ ʩʚʝ ʩʦʨʪʝ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʟʥʦʩʠʦ 21,97. ʂʥʝʞʝʚʠ˂ 

ʠ ʩʘʨ. (2014), ʨʘʟʤʘʪʨʘʿʫ˂ʠ ʫʪʠʮʘʿ ʘʟʦʪʘ ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʯʝʪʠʨʠ ʿʘʨʝ ʩʦʨʪʝ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʟʘʢˀʫʯʫʿʫ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʠ ʩʚʝ 

ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ ʫ ʜʚʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʠʟʥʦʩʠʦ 30,9. 

ʋʧʦʨʝʹʫʿʫʠ˂ ʥʘʰʝ ʨʝʟʫʣʪʘʪʝ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʇʘʫʥʦʚʠ˂ʘ (2001), ʤʘˁʠ ʙʨʦʿ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʫ ʥʘʰʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʿʝ ʨʝʟʫʣʪʘʪ ʚʠʰʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʚʨʝʤʝ 

ʬʦʨʤʠʨʘˁʘ ʟʘʯʝʪʘʢʘ ʢʣʘʩʠ˂ʘ, ʢʨʘ˂ʝʛ ʧʝʨʠʦʜʘ ʪʨʘʿʘˁʘ ʦʚʝ ʬʘʟʝ ʠ ʣʦʰʠʿʠʭ 

ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʫ ʚʨʝʤʝ ʮʚʝʪʘˁʘ. ʆʚʦ ʩʝ ʧʨʚʝʥʩʪʚʝʥʦ ʦʜʥʦʩʠ ʥʘ 2013. ʛʦʜʠʥʫ 

ʩʘ ʢʘʩʥʦʤ ʩʝʪʚʦʤ ʠ ʣʦʰʠʤ ʫʩʣʦʚʠʤʘ ʫ ʚʨʝʤʝ ʚʣʘʪʘˁʘ ʠ ʢʣʘʩʘˁʘ. ʋ ʧʦʨʝʹʝˁʫ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014), ʤʘˁʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʧʨʚʝʥʩʪʚʝʥʦ ʙʠ ʩʝ 

ʤʦʛʘʦ ʧʨʠʧʠʩʘʪʠ ʚʝ˂ʝʤ ʙʨʦʿʫ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʠ ʤʘˁʦʿ ʜʫʞʠʥʠ 

ʢʣʘʩʘ, ʧʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ.  

ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (19,34), ʘ 

ʥʘʿʤʘˁʠ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (15,63). ʇʘʫʥʦʚʠ˂ (2001) ʫʢʘʟʫʿʝ ʜʘ ʩʦʨʪʝ ʩʘ 

ʥʘʿʚʝ˂ʠʤ ʙʨʦʿʝʤ ʟʨʥʘ ʯʝʩʪʦ ʥʝʤʘʿʫ ʥʘʿʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ ʠ ʥʘʿʚʝ˂ʫ 

ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ, ʘ ʧʦʩʝʙʥʦ ʥʝʤʘʿʫ ʢʨʫʧʥʦ ʟʨʥʦ. ʆʚʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

ʜʦʙʠʿʝʥʠʤ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʦʛʣʝʜʫ, ʢʦʿʠ ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʠʤʘʣʘ 

ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʘʣʠ ʥʘʿʤʘˁʫ ʤʘʩʫ 1000 ʟʨʥʘ ʠ ʤʘˁʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ 

ʤʘʩʫ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ, ʦʩʠʤ ʩʦʨʪʝ ɼʫʥʘʚʘʮ. ʉʘʜʨʞʘʿ ʟʨʥʘ 
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ʜʝʙˀʠʥʝ Ó2,5 mm ʿʝ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʦ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʦʨʪʫ ʅʦʚʦʩʘʜʩʢʠ 456, ʩʘ ʥʘʿʤʘˁʠʤ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. 

ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ, ʥʘʿʚʝʠ˂ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʙʠʦ ʿʝ ʫ 

2014. ʛʦʜʠʥʠ (20,01), ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʫ 2012. (17,21), ʘ ʥʘʿʤʘˁʠ ʫ 2013. ʛʦʜʠʥʠ 

(15,38). Sinha et al. (1985) , Mersinkov (2000), ʇʘʫʥʦʚʠ˂ (2001), Koutna et al. (2003), 

ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2010), Gozdowski et al. (2012) ʠ Knezevic et al. (2013) ʩʤʘʪʨʘʿʫ 

ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʦʩʦʙʠʥʘ ʢʦʿʘ ʿʝ ʧʦʜ ʩʥʘʞʥʠʤ ʫʪʠʮʘʿʝʤ ʫʩʣʦʚʘ ʛʦʜʠʥʝ, ʰʪʦ 

ʧʦʪʚʨʹʫʿʫ ʠ ʨʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ. ʇʘʫʥʦʚʠ˂ (2001), ʠʩʪʠʯʝ ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ 

ʙʨʦʿ ʟʨʥʘ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʧʦ ʛʦʜʠʥʘʤʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʙʠʦ 1998. ʛʦʜʠʥʝ (21,97), ʘ ʥʘʿʤʘˁʠ 1997. ʛʦʜʠʥʝ (16,33). ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2010) 

ʫʪʚʨʹʫʿʫ ʚʘʨʠʨʘˁʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʦʟʠʤʦʛ ʿʝʯʤʘ ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʥʘ ʧʦʜʨʫʯʿʫ ɿʘʿʝʯʘʨʘ ʦʜ 39,7 ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʜʦ 47,8 ʫ ʪʨʝ˂ʦʿ 

ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ. Gozdowski et al. (2012), ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Rastik ʠ Rasbet ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʝ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ 

ʘʟʦʪʦʤ, ʠʩʪʠʯʫ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʫ ʢʣʘʩʦʚʠʤʘ ʙʠˀʘʢʘ ʙʠʦ ʩʣʠʯʘʥ ʫ 1999. ʛʦʜʠʥʠ ʠ 

2001, ʘ ʫ ʩʫʚʦʿ 2002. ʛʦʜʠʥʠ ʟʥʘʪʥʦ ʥʠʞʠ. Knezevic et al. (2013) ʩʫ ʫʦʯʠʣʠ ʚʠʩʦʢʦ 

ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ ʫ ʙʨʦʿʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʦʟʠʤʠʭ ʣʠʥʠʿʘ ʿʝʯʤʘ ʠʟʤʝʹʫ 2008. ʛʦʜʠʥʝ 

(28,40) ʠ 2007. ʛʦʜʠʥʝ (21,91). 

ɹʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʥʘʯʘʿʥʦ ʦʧʘʜʘ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. ʇʨʦʩʝʯʥʦ 

ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʝʿ ʠʩʧʦˀʝʥ ʫ ʫʩʝʚʫ ʥʘʿʤʘˁʝ ʛʫʩʪʠʥʝ (18,21). ɹʨʦʿ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ ʫ ʩʨʝʜˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʙʠʦ je ʥʠʞʠ ʟʘ 3,2%, ʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʟʘ 

7,9%. ʉʘʛʣʘʩʥʦ, Paunoviĺ et al. (2006) ʫʪʚʨʹʫʿʫ ʩʤʘˁʠʚʘˁʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ 

ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʦʜ 19,40 ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 300 ʢʣʠʿʘʥʠʭ ʟʨʥʘ m
2
 ʜʦ 

18,10 ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 500 ʢʣʠʿʘʥʠʭ ʟʨʥʘ m
2
. Noworolnik (2010), ʠʩʧʠʪʫʿʫ˂ʠ 

ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ ʫ ʧʝʨʠʦʜʫ 

ʦʜ 2004. ʜʦ 2005. ʛʦʜʠʥʝ ʫ ʇʦˀʩʢʦʿ, ʫʢʘʟʫʿʝ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʙʠʦ ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ (20,6), ʘ ʥʘʿʤʘˁʠ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (18,3). ʄʝʹʫʪʠʤ, ʠʩʪʠ 

ʘʫʪʦʨ ʠʩʪʠʯʝ ʜʘ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʅʘ 

ʚʝ˂ʠʤ ʛʫʩʪʠʥʘʤʘ ʿʝ ʜʦʰʣʦ ʜʦ ʩʤʘˁʝˁʘ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ Toucan ʠ 

Mauritia, ʜʦʢ ʿʝ ʧʦʚʝ˂ʘʥ ʙʨʦʿ ʟʨʥʘ ʩʦʨʪʠ Nagradovicki ʠ Tocada. ʉʘʛʣʘʩʥʦ, 

Noworolnik et al. (2013) ʫ ʫʩʣʦʚʠʤʘ ʇʦˀʩʢʝ ʫʢʘʟʫʿʫ ʥʘ ʟʥʘʯʘʿʘʥ ʧʘʜ ʙʨʦʿʘ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 250 ʥʘ 450 ʟʨʥʘ m
2
 (ʦʜ 20,4 
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ʜʦ 17,6). ʆʜʩʫʩʪʚʦ ʟʥʘʯʘʿʘ ʠʥʪʝʨʘʢʮʠjʩʢʦʛ ʝʬʝʢʪʘ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ ʧʦʛʣʝʜʫ 

ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʦʚʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʫʢʘʟʫʿʝ ʥʘ ʩʪʘʙʠʣʘʥ ʫʪʠʮʘʿ ʦʚʦʛ 

ʬʘʢʪʦʨʘ, ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ Madiĺ et al. (2009). ʄʝʹʫʪʠʤ, ʫ ʜʨʫʛʦʿ ʠ 

ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʿʝ ʜʦʰʣʦ ʜʦ ʨʘʟʣʠʯʠʪʝ ʨʘʢʮʠʿʝ ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʜʦʟʘ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ɼʨʫʛʝ ʩʫʰʥʝ ʛʦʜʠʥʝ, ʫ ʧʨʚʝ ʜʚʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʫʦʯʝʥʦ 

ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʜʦ ʜʦʟʝ ʦʜ 60 kg ha
1
. ʋ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʿʝ ʩʘʤʦ ʜʦʟʘ ʦʜ 60 kg ha

1
 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʧʨʦʫʟʨʦʢʦʚʘʣʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʊʨʝ˂ʝ 

ʛʦʜʠʥʝ ʩʘ ʚʝʣʠʢʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ, ʫ ʧʨʚʝ ʜʚʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ 

ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘʤʦ ʧʨʠʤʝʥʦʤ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 60 kg ha
1
, ʜʦʢ ʿʝ ʫ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʥʘʯʘʿʥʦ ʨʘʩʪʘʦ ʩʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ 

ʥʠʚʦʘ ʘʟʦʪʘ ʜʦ ʜʦʟʝ ʦʜ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʅʘʿʚʝ˂ʘ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ 

ʦʜ 90 kg ha
1
 ʿʝ ʠʟʘʟʚʘʣʘ ʟʥʘʯʘʿʥʦ ʩʤʘˁʝˁʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʈʘʩʪʫ˂ʠ ʥʠʚʦ 

ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʨʘʟʣʠʯʠʪʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʧʨʚʝʥʩʪʚʝʥʦ 

ʟʘʚʠʩʠ ʦʜ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʪʦʢʦʤ ʛʦʜʠʥʝ, ʦʜʥʦʩʥʦ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ.  

ʅʝʟʘʚʠʩʥʦ ʦʜ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʫ ʜʨʫʛʦʿ ʫ ʪʨʝ˂ ʦʿ ʛʦʜʠʥʠ, ʢʘʦ ʠ 

ʫʢʫʧʥʦʤ ʧʝʨʠʦʜʫ ʠʩʪʨʘʞʠʚʘˁʘ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʜʦ ʜʦʟʝ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʦʜ 60 kg ha
1 
(ʫʢʫʧʥʦ 105 kg ha

1
), ʘ ʩʘ ʧʨʠʤʝʥʦʤ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʦʜ 

90 kg ha
1 
(ʫʢʫʧʥʦ 135 kg ha

1
) ʜʦʣʘʟʠ ʜʦ ʩʪʘʛʥʘʮʠʿʝ ʨʘʩʪʘ ʙʨʦʿʘ ʟʨʥʘ. ʄʝʹʫʪʠʤ, ʫ 

ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘʘˁ ʩʘ ʧʦʚʦˀʥʠʤ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ ʫ ʧʨʚʦʤ ʜʝʣʫ 

ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʝ ʧʦʚʝ˂ʘʚʘʦ ʩʘ ʩʚʘʢʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʠʚʦʘ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʜʦ ʥʘʿʚʝ˂ʝ ʜʦʟʝ. ʋ ʜʨʫʛʦʿ ʩʫʰʥʦʿ ʛʦʜʠʥʠ ʥʘʿʚʝ˂ʘ ʜʦʟʘ ʘʟʦʪʘ ʿʝ 

ʧʦʚʝ˂ʘʣʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ ʟʘ 13,4%, ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʩʘ 

ʚʝ˂ʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ʟʘ 10,1%, ʘ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʩʘ ʥʘʿʚʠʰʝ ʧʘʜʘʚʠʥʘ ʟʘ 

9,2%. ʉʘʛʣʘʩʥʦ ʜʦʙʠʿʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, Mağeckʘ and Blecharczyk (2008) ʥʘʚʦʜʝ ʜʘ 

ʫ ʫʩʣʦʚʠʤʘ ʇʦˀʩʢʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʝ ʿʘʨʦʛ ʿʝʯʤʘ Atol ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʜʦ 

ʜʦʟʝ ʘʟʦʪʘ ʦʜ 100 kg ha
1
. ʊʘʢʦʹʝ, Moreno et al. (2003) ʫʢʘʟʫʿʫ ʜʘ ʫ ʫʩʣʦʚʠʤʘ 

ʐʧʘʥʠʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʝ ʿʝʯʤʘ Beka ʨʘʩʪʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ 

ʜʦ ʜʦʟʝ ʦʜ 100 kg ha
1
, ʘ ʩʘ ʜʘˀʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʝʟʥʘʪʥʦ ʦʧʘʜʘ. Knezevic et al. 

(2013), ʠʩʪʠʯʫ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʯʝʪʠʨʠ ʦʟʠʤʝ ʣʠʥʠʿʝ ʿʝʯʤʘ ʜʦ 

ʤʘʢʩʠʤʘʣʥʝ ʜʦʟʝ ʦʜ 60 kg ha
1
 (ʦʜ 23,62 ʜʦ 26,43). ʄʝʹʫʪʠʤ, ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. 

(2014) ʥʘʚʦʜʝ ʨʘʩʪ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ ʜʦ ʜʦʟʝ ʘʟʦʪʘ ʦʜ   
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80 kg ha
1 
(ʦʜ 27,1 ʜʦ 32,6). ɼʦʟʘ ʘʟʦʪʘ ʦʜ 100 kg ha

1
 ʿʝ ʠʟʘʟʚʘʣʘ ʧʘʜ ʙʨʦʿʘ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ (30,9). ʇʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʟʨʥʘ ʩʘ ʧʦʨʘʩʪʦʤ ʥʠʚʦʘ ʘʟʦʪa ʢʦʜ ʩʦʨʪʠ ʦʟʠʤʦʛ ʿʝʯʤʘ 

ʫʪʚʨʹʫʿʫ ʠ Maleġeviĺ et al. (2010), ʧʨʠ ʯʝʤʫ ʿʝ ʥʘʿʤʘˁʠ ʙʨʦʿ ʟʨʥʘ ʙʠʦ ʥʘ ʢʦʥʪʨʦʣʥʦʿ 

ʚʘʨʠʿʘʥʪʠ (20,75), ʘ ʥʘʿʚʝ˂ʠ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ 100 kg ha
1
 ʘʟʦʪʘ (27,9). Biberdziĺ et al. 

(2010) ʪʚʨʜʝ ʜʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠʩʧʠʪʠʚʘʥʠʭ ʦʟʠʤʠʭ ʩʦʨʪʠ ʿʝʯʤʘ ʨʘʩʪʝ ʜʦ ʜʦʟʝ 

ʘʟʦʪʘ ʦʜ 100 kg ha
1 

(28). ɼʦʟʘ ʘʟʦʪʘ ʦʜ 120 kg ha
1
 ʿʝ ʠʟʘʟʚʘʣʘ ʟʥʘʯʘʿʘʥ ʧʘʜ ʙʨʦʿʘ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ (21,2). Shafi et al. (2011), ʠʩʧʠʪʫʿʫ˂ʠ ʜʚʝ ʩʦʨʪʝ ʿʝʯʤʘ ʫ ʠʥʪʝʨʘʢʮʠʿʠ 

ʩʘ ʨʘʩʪʫ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʠʩʪʠʯʫ ʜʘ ʿʝ ʩʦʨʪʘ Sterling ʠʤʘʣʘ ʥʘʿʚʝ˂ʠ ʙʨʦʿ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʧʨʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 40 kg ha
1
 (27,13), ʘ ʣʦʢʘʣʥʘ ʩʦʨʪʘ ʧʨʠ ʜʦʟʠ ʦʜ 

60 kg ha
1
. ʉʫʧʨʦʪʥʦ, Gozdowski et al. (2012) ʪʚʨʜʝ ʜʘ ʘʟʦʪʥʘ ʠʩʭʨʘʥʝ ʥʠʿʝ ʠʤʘʣʘ 

ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʘʨʠʨʘˁʝ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Rastik ʠ Rasbet 

ʫ ʇʦˀʩʢʦʿ. ʆʜʩʫʩʪʚʦ ʫʪʠʮʘʿʘ ʨʘʩʪʫ˂ʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʧʨʠʢʘʟʫʿʫ ʠ ElïMetwally et al. (2010) ʠ Dubis et al. (2012). 

ɹʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʫ ʜʠʨʝʢʪʥʦʿ ʚʝʟʠ ʩʘ ʜʫʞʠʥʦʤ ʢʘʩʘ (ʚʨʣʦ ʿʘʢʘ 

ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ 0,78), ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,87), ʚʠʩʠʥʦʤ ʧʨʠʥʦʩʘ ʟʨʥʘ 

(0,58), ʝʥʝʨʛʠʿʦʤ ʢʣʠʿʘˁʘ (0,54), ʚʠʩʠʥʦʤ ʙʠˀʘʢʘ (0,49) ʠ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʜʝʙˀʠʥʝ 

Ó2,5 mm (0,35), ʘ ʫ ʟʥʘʯʘʿʥʦʿ ʥʝʛʘʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 

2,2 ʜʦ 2,5 mm (ï0,38), ʦʧʰʪʠʤ ʙʦʢʦʨʝˁʝʤ (ï0,13), ʢʦʝʬʠʮʠʿʝʥʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ (ï0,12) ʠ ʩʘ ʤʘʩʦʤ 1000 ʟʨʥʘ (ï0,15). ʉʘʛʣʘʩʥʦ ʨʝʟʫʣʪʘʪʠʤʘ ʦʛʣʝʜʘ, 

Paunoviĺ et al. (2006ʘ) ʫʢʘʟʫʿʫ ʥʘ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʙʨʦʿʘ ʟʨʥʘ ʫ ʢʣʘʩʫ ʩʘ 

ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,81), ʚʠʩʠʥʦʤ ʙʠˀʘʢʘ (0,60) ʠ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (0,55), ʘ 

ʩʫʧʨʦʪʥʦ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ (ï0,65). ʊʘʢʦʹʝ, 

Sharief et al. (2011) ʥʘʚʦʜʝ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʩʘ ʙʨʦʿʝʤ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʜʫʞʠʥʦʤ ʢʣʘʩʘ. Dyulgerova (2012) ʟʘʢˀʫʯʫʿʝ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʠʟʨʘʟʠʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʧʦʚʝʟʘʥʦʩʪ ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,877) ʠ 

ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʙʠˀʮʠ (0,928). Valcheva et al., (2013) ʠʩʪʠʯʫ ʚʠʩʦʢʫ ʧʦʟʠʪʠʚʥʫ 

ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ ʙʨʦʿʘ ʟʨʥʘ ʠ ˁʠʭʦʚʝ ʤʘʩʝ ʧʦ ʢʣʘʩʫ (0,862). KŚen (2014) ʫʪʚʨʹʫʿʝ 

ʥʝʛʘʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ (ï0,496). 

ʉʘʛʣʘʩʥʦ ʨʝʟʫʣʪʘʪʠʤʘ ʪʨʦʛʦʜʠʰˁʝʛ ʠʩʪʨʘʞʠʚʘˁʘ, Gocheva (2014) ʫʦʯʘʚʘ ʟʥʘʯʘʿʥʫ 

ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (0,597) ʠ ʤʘʩʦʤ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,439). ʇʨʞʫˀ ʠ ʄʦʤʯʠʣʦʚʠ˂ (1995), Stojanoviĺ et. al. (1998), 

Paunoviĺ et al. (2006ʘ), ʍʨʠʩʪʦʚ ʠ ʩʘʨ. (2008), Sharief et al. (2011) ʠ ʃʘʣʝʚʠ˂ (2015) 
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ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʥʦʩʘ. ʆʚʦ 

ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʜʦʙʠʿʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʠ ʧʦʢʘʟʫʿʫ ʿʘʢʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ 

(0,58) ʠʟʤʝʹʫ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʚʠʩʠʥʝ ʧʨʠʥʦʩʘ ʟʨʥʘ. 

ʇʨʦʩʝʯʥʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ 

ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʪʨʝʪʤʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʠʟʥʦʩʠ 0,68 g. ʈʝʟʫʣʪʘʪʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʥʠʞʠ ʦʜ ʨʝʟʫʣʪʘʪʘ ʟʘ ʧʨʦʩʝʯʥʫ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʢʦʿʝ ʥʘʚʦʜʝ 

ʇʘʫʥʦʚʠ˂ (2001) ʠ ʂʥʝʞʝʚʠ ˂ʠ ʩʘʨ. (2014) (0,79 g ʠ 1,3 g), ʰʪʦ ʿʝ ʨʝʟʫʣʪʘʪ ʟʥʘʪʥʦ 

ʤʘˁʝ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʤʘˁʝʛ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʋʩʣʝʜ ʧʦʚʦˀʥʠʿʠʭ ʫʩʣʦʚʘ ʫ 

ʚʨʝʤʝ ʥʘʣʠʚʘˁʘ ʟʨʥʘ, ʚʝ˂ʝ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʚʝ˂ʝʛ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʘ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʫ 2014. ʛʦʜʠʥʠ (0,79 g) ʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʤʘʩʫ ʟʨʥʘ ʫ 2012. 

(0,67 g) ʠ 2013. ʛʦʜʠʥʠ (0,60 g). 

ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʿʝ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ 

ʤʘʩʫ ʟʨʥʘ ʢʣʘʩʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ, ʦʩʠʤ ʪʨʝ˂ʝ ʛʦʜʠʥʝ ʫ ʢʦʿʦʿ ʩʝ 

ʥʠʿʝ ʨʘʟʣʠʢʦʚʘʣʘ ʦʜ ʤʘʩʝ ʟʨʥʘ ʢʣʘʩʘ ʩʦʨʪʝ ɱʘʜʨʘʥ (0,82 g). ʅʘʿʚʝ˂ʘ ʤʘʩʘ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʿʝ ʫʩʣʦʚˀʝʥʘ ʥʘʿʚʝ˂ʦʤ ʜʫʞʠʥʦʤ ʢʣʘʩʘ ʠ ʥʘʿʚʝ˂ʠʤ 

ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʅʘʿʤʘˁʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʫʪʚʨʹʝʥʘ ʢʦʜ ʩʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 456 (0,60 g), ʰʪʦ ʿʝ ʨʝʟʫʣʪʘʪ ʥʘʿʤʘˁʝʛ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ.  

ʇʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʄʘʩʘ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʙʠʣʘ je ʥʠʞʘ ʟʘ 12,3% ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʫ ʩʘ ʥʘʿʤʘˁʦʤ 

ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʇʘʫʥʦʚʠ˂ʘ 

(2001), ʢʦʿʠ ʫʪʚʨʹʫʿʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʠʚʘˁʝ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ. ʊʘʢʦʹʝ, ʨʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʜʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

ʢʦʿʝ ʿʝ ʜʦʙʠʦ Noworolnik (2010), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250 

350 ʠ 450 ʟʨʥʘ m
2
) ʥʘ ʧʨʠʥʦʩ ʠ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʥʦʩʘ ʥʦʚʠʭ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ 

Toucan, Mauritia, Nagradowicki ʠ Tocada (2006ï2007) ʫ ʇʦˀʩʢʦʿ. ʀʩʪʠ ʘʫʪʦʨ 

ʠʩʪʠʯʝ ʜʘ ʿʝ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ Toucan, Mauritia, Nagradowicki ʠ Tocada 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʥʘ ʥʠʩʢʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ. ʄʝʹʫʪʠʤ, ʧʦʩʝʙʥʦ ʿʝ ʙʠʦ ʠʟʨʘʞʝʥ 

ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʚʠʩʦʢʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʥʘ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ Toucan ʠ 

Mauritia, ʜʦʢ ʿʝ ʫʪʠʮʘʿ ʥʘ ʩʦʨʪʝ Nagradovicki ʠ Tocada ʙʠʦ ʙʝʟ ʟʥʘʯʘʿʘ. 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ, ʧʨʦʩʝʯʥʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ 

ʠʩʧʦˀʠʣʘ ʨʘʩʪ ʜʦ ʜʦʟʝ ʦʜ 60 kg ha
1
 ʫ ʧʨʠʭʨʘʥʠ. ʇʨʠʤʝʥʘ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʦʜ 90 kg ha
1 
ʿʝ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟʘʟʚʘʣʘ ʥʝʟʥʘʪʘʥ, ʘ ʫ 
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ʦʩʪʘʣʝ ʜʚʝ ʛʦʜʠʥʝ ʟʥʘʯʘʿʘʥ ʧʘʜ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ɼʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʦ 

ʜʦʙʠʿʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ʂʥʝʞʝʚʠ˂ ʠ ʩʘʨ. (2014) ʫʦʯʘʚʘʿʫ ʨʘʩʪ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʜʦ ʜʦʟʝ ʦʜ 80 kg ha
1
. ʇʨʠʤʝʥʘ ʜʦʟʝ ʦʜ 100 kg ha

1
 ʿʝ 

ʜʦʚʝʣʘ ʜʦ ʟʥʘʯʘʿʥʦʛ ʦʧʘʜʘˁʘ ʚʨʝʜʥʦʩʪʠ ʦʚʝ ʦʩʦʙʠʥʝ. Gozdowski et al. (2012), 

ʘʥʘʣʠʟʠʨʘʿʫ˂ʠ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ Rastik ʠ Rasbet ʫ ʟʘʚʠʩʥʦʩʪʠ 

ʦʜ ʫʪʠʮʘʿʘ ʨʦʢʦʚʘ ʩʝʪʚʝ, ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ ʠ ʨʘʟʣʠʯʠʪʝ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ, 

ʠʩʪʠʯʫ ʜʘ ʿʝ ʫʪʠʮʘʿ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʥʘ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠʩʧʦˀʠʦ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ ʩʘʤʦ ʟʘ ʙʠˀʢʝ ʩʘ ʿʝʜʥʠʤ ʠ ʯʝʪʠʨʠ ʠʟʜʘʥʢʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʟʥʘʯʘʿʥʦ ʥʠʞʘ ʥʘ 

ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʚʘʨʠʿʘʥʪʝ ʩʘ 60 ʠ 90 kg ha
1 
ʘʟʦʪʘ. ʈʘʩʪ 

ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʫʪʚʨʹʫʿʫ ʠ ʇʘʫʥʦʚʠ˂ (2001), 

Moselhi and Zohran (2002), Malecka and Blesharczyk (2008), Pervez et al. (2009), 

Shafi (2011) ʠ Knezevic et al. (2015). 

ʄʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʿʝ ʫ ʚʨʣʦ ʿʘʢʦʿ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʜʫʞʠʥʝ ʢʣʘʩʘ (0,78) ʠ 

ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,87). ʊʘʢʦʹʝ, ʧʨʠʤʝ˂ʝʥʘ ʿʝ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ 

ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʚʠʩʠʥʝ ʙʠˀʘʢʘ (0,51), ʤʘʩʝ 1000 ʟʨʥʘ (0,31), ʢʘʦ ʠ 

ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (0,31). ʋʚʝ˂ʘˁʝʤ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫʚʝ˂ʘʚʘ ʩʝ ʧʨʠʥʦʩ 

ʟʨʥʘ (0,63), ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ (0,53), ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ (0,42) ʠ ʫʯʝʰ˂ʝ ʟʨʥʘ 

ʜʝʙˀʠʥʝ ʠʟʥʘʜ 2,5 mm (0,53), ʘ ʦʧʘʜʘ ʫʯʝʰ˂ʝ ʟʨʥʘ ʜʝʙˀʠʥʝ 2,2ï2,5 mm (ï0,51). 

ʇʘʫʥʦʚʠ˂ (2001) ʟʘʧʘʞʘ ʿʘʢʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʦʥʫ ʚʝʟʫ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ 

ʫʢʫʧʥʦʤ ʢʣʠʿʘʚʦʰ˂ʫ. ʉʫʧʨʦʪʥʦ, Amer (1999) ʫʪʚʨʹʫʿʝ ʫ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ 

ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʘ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʙʨʦʿʘ ʢʣʘʩʦʚʘ 

m
2
 ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʉʫʧʨʦʪʥʦ ʨʝʟʫʣʪʘʪʠʤʘ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʢʦʿʠ ʩʫ 

ʧʦʢʘʟʘʣʠ ʩʣʘʙʫ ʘʣʠ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ 

ʞʝʪʚʝʥʠʤ ʠʥʜʝʢʩʦʤ (0,16), Madiĺ et al. (2005) ʫʪʚʨʹʫʿʫ ʥʝʛʘʪʠʚʥʫ ʧʦʚʝʟʘʥʦʩʪ 

ʠʟʤʝʹʫ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (ï0,34). ʉʘʛʣʘʩʥʦ ʨʝʟʫʣʪʘʪʠʤʘ, 

Gocheva (2014) ʫʦʯʘʚʘ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʩʘ 

ʧʨʠʥʦʩʦʤ ʟʨʥʘ (0,549) ʠ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,439).  

ʄʘʩʘ 1000 ʟʨʥʘ ʟʘʚʠʩʠ ʦʜ ʢʨʫʧʥʦ˂ʝ ʟʨʥʘ ʦʜʥʦʩʥʦ ˁʝʛʦʚʠʭ ʜʠʤʝʥʟʠʿʘ, 

ˁʝʛʦʚʝ ʠʩʧʫˁʝʥʦʩʪʠ ʠ ʪʝʞʠʥʝ ʩʘʤʦʛ ʩʘʜʨʞʘʿʘ ʟʨʥʘ. ʀʩʧʫˁʝʥʦʩʪ ʟʨʥʘ ʿʝ ʧʦʚʝʟʘʥʘ 

ʩʘ ʙʠʦʣʦʰʢʠʤ ʦʩʦʙʠʥʘʤʘ ʩʦʨʪʝ, ʥʘʿʚʠʰʝ ʜʫʞʠʥʦʤ ʪʨʘʿʘˁʘ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʪʿ. 

ʧʝʨʠʦʜʘ ʢʣʘʩʘˁʝ ï ʩʘʟʨʝʚʘˁʝ ʠ ʟʘʚʠʩʠ, ʫ ʚʝ˂ʦʿ ʠʣʠ ʤʘˁʦʿ ʤʝʨʠ, ʦʜ ʫʩʣʦʚʘ 
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ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ. ʄʘʩʘ ʟʨʥʘ ʥʠʿʝ ʩʘʤʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʥʦʩʘ, ʚʝ˂ ʠ ʚʝʦʤʘ ʚʘʞʥʘ 

ʢʦʤʧʦʥʝʥʪʘ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʧʠʚʩʢʦʛ ʿʝʯʤʘ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). 

ʇʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʫ ʫʢʫʧʥʦʤ ʧʝʨʠʦʜʫ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʠʟʥʦʩʠʣʘ 

39,06 g, ʰʪʦ ʿʝ ʠʟʥʘʜ ʛʨʘʥʠʮʝ ʢʚʘʣʠʪʝʪʘ ʟʘ ʧʠʚʩʢʠ ʿʝʯʘʤ ʦʜ 38 g ʢʦʿʫ ʥʘʚʦʜʠ 

ʄʘʢʩʠʤʦʚʠ˂ ʠ ʩʘʨ. (1991). ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂ (2011) ʪʚʨʜʝ ʜʘ ʤʘʩʘ 1000 ʟʨʥʘ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʦʙʠʯʥʦ ʠʟʥʦʩʠ ʦʜ 38 ʜʦ 46 g, ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʋʢˀʫʯʫʿʫ˂ʠ ʩʚʝ ʠʟʚʦʨʝ ʚʘʨʠʨʘˁʘ (ʛʦʜʠʥʘ, ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ), ʧʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʿʝ ʚʘʨʠʨʘʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 32,86 g ʜʦ 

45,57 g. Madiĺ et al. (2006), ʥʘ ʦʩʥʦʚʫ ʠʩʧʠʪʠʚʘˁʘ ʩʦʨʪʠ ʩʪʚʦʨʝʥʠʭ ʫ ʎʝʥʪʨʫ ʟʘ 

ʩʪʨʥʘ ʞʠʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ ʫ ʤʘʢʨʦʦʛʣʝʜʠʤʘ ʥʘ ʧʝʪ ʣʦʢʘʮʠʿʘ ʫ ʧʝʨʠʦʜʫ 2003ï2005. 

ʛʦʜʠʥʝ, ʠʩʪʠʯʫ ʜʘ ʩʝ ʤʘʩʘ 1000 ʟʨʥʘ ʢʨʘʛʫʿʝʚʘʯʢʠʭ ʿʘʨʠʭ ʩʦʨʪʠ ʿʝʯʤʘ ʢʨʝʪʘʣʘ ʦʜ 34 

ʜʦ 47 g. 

ʂʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʘʨʠʨʘˁʝ ʤʘʩʝ 1000 ʟʨʥʘ. 

ʇʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʫ 2014. ʛʦʜʠʥʠ ʩʘ ʧʦʚʦˀʥʠʤ ʫʩʣʦʚʠʤʘ ʫ ʚʨʝʤʝ ʥʘʣʠʚʘˁʘ 

ʟʨʥʘ ʙʠʣʘ ʝʿ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ (39,54 g) ʫ ʦʜʥʦʩʫ ʥʘ ʠʟʨʘʟʠʪʦ ʥʝʧʦʚʦˀʥʫ 2013. 

(38,86 g) ʠ 2012. ʛʦʜʠʥʫ (38,76 g) ʩʘ ʠʟʨʘʞʝʥʠʤ ʧʦʣʝʛʘˁʝʤ ʙʠˀʘʢʘ. ɿʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʥʘ ʚʘʨʠʨʘˁʝ ʤʘʩʝ 1000 ʟʨʥʘ ʧʨʠʢʘʟʫʿʫ ʠ ʃʘʣʠ˂ ʠ ʩʘʨ. 

(1978), Maleġeviĺ (1983), ʉʪʘʨʯʝʚʠ˂ ʠ ʩʘʨ. (1992), Prģulj et al. (1997), ʇʘʫʥʦʚʠ˂ 

(2001), Koutna et al. (2003), Lalevic and Biberdzic (2012) ʠ Zecevic et al. (2014).  

ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʩʦʨʪʘʤʘ, ʥʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʤʘʩʫ 1000 ʟʨʥʘ ʿʝ ʠʩʧʦˀʠʣʘ 

ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (42,21 g), ʟʘʪʠʤ ʩʣʝʜʝ ʩʦʨʝ ɱʘʜʨʘʥ (39,08 g) ʠ ɼʫʥʘʚʘʮ 

(38,02 g), ʘ ʥʘʿʤʘˁʫ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (36,95 g). ʈʝʟʫʣʪʘʪʠ ʦʛʣʝʜʘ ʧʦʢʘʟʫʿʫ 

ʟʥʘʪʥʦ ʥʠʞʫ ʤʘʩʫ 1000 ʟʨʥʘ ʩʦʨʪʠ ɼʫʥʘʚʘʮ ʠ ɱʘʜʨʘʥ ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʟʫʣʪʘʪʝ ʟʘ ʠʩʪʝ 

ʩʦʨʪʝ Madiĺ et al., (2006) (42 g ʩʦʨʪʝ ɼʫʥʘʚʘʮ ʠ 47 g ʩʦʨʪʝ ɱʘʜʨʘʥ), ʰʪʦ ʙʠ ʩʝ 

ʤʦʛʣʦ ʧʨʠʧʠʩʘʪʠ ʥʝʧʦʚʦˀʥʠʿʠʤ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ, ʚʝ˂ʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʠ 

ʚʝ˂ʠʤ ʜʦʟʘʤʘ ʘʟʦʪʘ. ʊʘʢʦʹʝ, ʨʝʟʫʣʪʘʪʠ ʟʘ ʤʘʩʫ 1000 ʟʨʥʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448 ʩʫ 

ʟʥʘʪʥʦ ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ 41 g ʫ ʠʩʧʠʪʠʚʘˁʠʤʘ ʇʨʞʫˀʘ ʠ ʩʘʨ. (2006). 

ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʧʨʠʤʝ˂ʫʿʝ ʩʝ ʧʘʜ ʚʨʝʜʥʦʩʪʠ ʧʨʦʩʝʯʥʝ ʤʘʩʝ 1000 

ʟʨʥʘ. ʅʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ 

(40,22 g), ʜʦʢ je ʥʘʿʤʘˁʫ ʚʨʝʜʥʦʩʪ ʠʩʧʦˀʠʣʘ ʥʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (38,29 g). 

ʈʝʟʫʣʪʘʪʠ ʦʛʣʝʜʘ ʩʫ ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʇʘʫʥʦʚʠ˂ʘ (2001), ʢʦʿʘ ʫʢʘʟʫʿʝ ʥʘ 

ʩʤʘˁʠʚʘˁʝ ʤʘʩʝ 1000 ʟʨʥʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. ʇʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ 
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ʿʝ ʙʠʣʘ ʥʘʿʚʝ˂ʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 300 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2 

(40,73 g), ʘ 

ʥʘʿʤʘˁʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 500 ʟʨʥʘ m
2 
(39,55 g). ʉʫʧʨʦʪʥʦ, ɱʝʣʠ˂ ʠ ʩʘʨ. 

(2007) ʠʩʪʠʯʫ ʜʘ ʿʝ ʤʘʩʘ 1000 ʟʨʥʘ ʪʨʠ ʩʦʨʪʝ ʦʟʠʤʦʛ ʢʨʤʥʦʛ ʿʝʯʤʘ ʧʦʢʘʟʠʚʘʣʘ 

ʟʥʘʪʥʠʿʝ ʧʨʦʤʝʥʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʠʩʧʠʪʠʚʘʥʦʛ ʛʝʥʦʪʠʧʘ, ʜʦʢ ʫʧʦʪʨʝʙʘ ʨʘʟʣʠʯʠʪʠʭ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʟʥʘʯʘʿʥʠʿʝ ʫʪʠʮʘʣʘ ʥʘ ʤʘʩʫ 1000 ʟʨʥʘ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʠʩʪʠʭ 

ʘʫʪʦʨʘ, ʚʝ˂ʘ ʤʘʩʘ 1000 ʟʨʥʘ ʿʝ ʜʦʙʠʿʝʥʘ ʧʨʠ ʤʘˁʦʿ ʥʦʨʤʠ ʩʝʪʚʝ ʦʜ 350 ʢʣʠʿʘʚʠʭ 

ʟʨʥʘ m
2
 ʫ ʦʜʥʦʩʫ ʥʘ ʚʝ˂ʫ ʩʝʪʚʝʥʫ ʥʦʨʤʫ ʦʜ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m

ï2
, ʘʣʠ ʦʚʘ ʨʘʟʣʠʢʘ 

ʥʠʿʝ ʙʠʣʘ ʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ. Noworolnik (2010), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ (250, 350 ʠ 450 ʟʨʥʘ m
2
) ʥʘ ʧʨʦʩʝʯʥʫ ʤʘʩʫ 1000 ʟʨʥʘ ʥʦʚʠʭ ʩʦʨʪʠ 

ʿʘʨʦʛ ʿʝʯʤʘ Nadek, Sebastian, Widawa ʠ Kirsty (2004ï2005) ʠ ʩʦʨʪʠ Toucan, 

Mauritia, Nagradowicki ʠ Tocada (2006ï2007), ʠʩʪʠʯʝ ʜʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ 

ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʤʘʩʫ 1000 ʟʨʥʘ ʩʦʨʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʫ ʧʝʨʠʦʜʫ 2004ï2005. 

ʛʦʜʠʥʝ, ʜʦʢ ʿʝ ʥʘ ʩʦʨʪʝ Nagradowicki ʠ Tocada ʥʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠʩʧʦˀʠʣʘ 

ʚʠʩʦʢʦ ʟʥʘʯʘʿʘʥ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ. ɼʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʦ, Noworolnik et al. (2013) 

ʫʢʘʟʫʿʫ ʥʘ ʥʝʟʥaʪʘʥ ʧʘʜ ʧʨʦʩʝʯʥʝ ʤʘʩʝ 1000 ʟʨʥʘ ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 250 

ʥʘ 450 ʟʨʥʘ m
2
 (ʦʜ 47,2 g ʜʦ 46,1 g).  

ʈʘʩʪʫ˂ʘ ʘʟʦʪʥʘ ʠʩʭʨʘʥʘ ʧʦʢʘʟʫʿʝ ʧʦʚʝ˂ʘˁʝ ʧʨʦʩʝʯʥʝ ʤʘʩʝ 1000 ʟʨʥʘ ʜʦ 

ʪʨʝʪʤʘʥʘ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʜʦʧʫʥʩʢʦʿ ʠʩʭʨʘʥʠ (ʦʜ 38,03 g ʜʦ 40,18 g). ʇʨʠʤʝʥʘ 

ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 90 kg ha
1
 je ʧʨʦʫʟʨʦʢʦʚʘʣʦ ʟʥʘʯʘʿʥʦ ʩʤʘˁʝˁʝ 

ʧʨʦʩʝʯʥʝ ʤʘʩʝ 1000 ʟʨʥʘ (38,02 g). ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʩʘʛʣʘʩʥʠ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ Knezevic et al. (2011), ʢʦʿʠ ʫʪʚʨʹʫʿʫ ʧʦʨʘʩʪ ʤʘʩʝ 1000 ʟʨʥʘ ʦʟʠʤʠʭ 

ʣʠʥʠʿʘ ʿʝʯʤʘ ʜʦ ʤʘʢʩʠʤʘʣʥʝ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 60 kg ha
1
. ʊʘʢʦʹʝ, ʩʘʛʣʘʩʥʠ ʠ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʩʫ ʜʦʙʠʣʠ Morenʦ et al. (2003) ʫ ʫʩʣʦʚʠʤʘ ʐʧʘʥʠʿʝ, ʫ ʢʦʿʠʤʘ 

ʤʘʩʘ 1000 ʟʨʥʘ ʩʦʨʪʠ ʿʘʨʦʛ ʿʝʯʤʘ ʨʘʩʪʝ ʜʦ ʜʦʟʝ ʦʜ 100 kg ha
1
 (ʦʜ 35,6 ʜʦ 38,6 g), ʘ 

ʜʘˀʠʤ ʧʦʚʝ˂ʘˁʝʤ ʥʘ 150 ʠ 200 kg ha
1
 ʟʥʘʯʘʿʥʦ ʦʧʘʜʘ (37,6 ʠ 35,9 g). ʈʝʟʫʣʪʘʪʠ 

ʜʦʙʠʿʝʥʠ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʦʛʣʝʜʫ ʩʫ ʜʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ Lalevic 

and Biberdzic (2012), ʢʦʿʠ ʫʢʘʟʫʿʫ ʥʘ ʟʥʘʯʘʿʘʥ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʥʘ 

ʧʦʚʝ˂ʘˁʝ ʤʘʩʝ 1000 ʟʨʥʘ ʩʦʨʪʠ ʦʟʠʤʦʛ ʿʝʯʤʘ ʜʦ ʜʦʟʝ ʦʜ 80 kg ha
1 

 (43,5 g). ɼʘˀʝ 

ʧʦʚʝ˂ʘˁʝ ʜʦʟʝ ʘʟʦʪʘ ʿʝ ʠʟʘʟʚʘʣʦ ʟʥʘʯʘʿʘʥ ʧʘʜ ʤʘʩʝ 1000 ʟʨʥʘ. ʉʦʨʪʘ ʈʝʢʦʨʜ ʿʝ 

ʠʤʘʣʘ ʥʘʿʚʝ˂ʠ ʤʘʩʫ ʟʨʥʘ (45,1 g) ʧʨʠ ʧʨʠʤʝʥʠ 80 kg ha
1 
ʘʟʦʪʘ, ʜʦʢ ʿʝ ʠʩʪʘ ʩʦʨʪʘ 

ʠʤʘʣʘ ʥʘʿʥʠʞʫ ʤʘʩʫ (35,9 g) ʧʨʠ ʧʨʠʤʝʥʠ 120 kg ha
1 
ʘʟʦʪʘ. ʇʨʞʫˀ ʠ ʄʦʤʯʠʣʦʚʠ˂ 

(2002), ʥʘʚʦʜʝ ʜʘ ʿʝ ʜʦʟʘ ʘʟʦʪʘ ʦʜ 80 kg ha
1
 ʦʧʪʠʤʘʣʥʦʤ ʩʘ ʩʪʘʥʦʚʠʰʪʘ ʚʝʣʠʯʠʥʝ 
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ʩʝʤʝʥʘ. ʄʝʹʫʪʠʤ, ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011) ʫʦʯʘʚʘʿʫ ʨʘʩʪ ʧʨʦʩʝʯʥʝ ʤʘʩʝ 1000 ʟʨʥʘ 

ʩʦʨʪʠ ʦʟʠʤʦʛ ʿʝʯʤʘ ʜʦ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʦʜ 130 kg ha
1
. ʉʫʧʨʦʪʥʦ ʨʝʟʫʣʪʘʪʠʤʘ 

ʠʩʧʠʪʠʚʘˁʘ, ʇʘʫʥʦʚʠ˂ (2001) ʠ Koutna et al. (2003) ʫʦʯʘʚʘʿʫ ʩʤʘˁʠʚʘˁʝ ʤʘʩʝ 1000 

ʟʨʥʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ. ʀʩʪʠ ʘʫʪʦʨʠ ʩʫ ʥʘʿʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ 

ʫʦʯʠʣʠ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ, ʘ ʥʘʿʤʘˁʫ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ.  

ʄʘʩʘ 1000 ʟʨʥʘ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ 

ʜʝʙˀʠʥʝ Ó2,5 mm (0,44), ʭʝʢʪʦʣʦʪʘʨʩʢʦʤ ʤʘʩʦʤ ʟʨʥʘ (0,33), ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(0,31), ʢʦʝʬʠʮʠʿʝʥʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (0,30), ʦʧʰʪʠʤ ʙʦʢʦʨʝˁʝʤ (0,30), 

ʞʝʪʚʝʥʠʤ ʠʥʜʝʢʩʦʤ (0,28) ʠ ʿʘʢʦ ʩʣʘʙʫ ʩʘ ʧʨʠʥʦʩʦʤ ʟʨʥʘ (0,11). ʅʝʛʘʪʠʚʥʘ 

ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʙʠʣʘ ʩʘ ʙʨʦʿʝʤ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (ï0,31), ʙʨʦʿʝʤ 

ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (ï0,14) ʠ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (ï0,15). ʉʪʘʨʯʝʚʠ˂ 

ʠ ʩʘʨ. (1992) ʧʦʪʚʨʹʫʿʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʭʝʢʪʦʣʠʪʘʨʩʢʦʤ ʤʘʩʦʤ ʟʨʥʘ, ʘʣʠ 

ʥʝ ʠ ʩʘ ʧʨʠʥʦʩʦʤ ʟʨʥʘ. ʊʘʢʦʹʝ, Dyulgerovʘ (2012) ʫʪʚʨʹʫʿʝ ʧʦʟʠʪʠʚʥʫ ʧʦʚʝʟʘʥʦʩʪ 

ʤʘʩʝ 1000 ʟʨʥʘ ʠ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (0,789) ʠ ʥʝ ʟʥʘʯʘʿʥʫ ʩʣʘʙʫ ʧʦʚʝʟʘʥʦʩʪ 

ʩʘ ʧʨʠʥʦʩʦʤ ʟʨʥʘ (0,16). Drikvand et al. (2011) ʠ Budakli Carpici and Celik (2012) 

ʥʠʩʫ ʫʪʚʨʜʠʣʠ ʟʥʘʯʘʿʥʫ ʢʦʨʝʣʝʮʠʿʫ ʠʟʤʝʹʫ ʤʘʩʝ 1000 ʟʨʥʘ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ. 

ʉʫʧʨʦʪʥʦ, Bhutta et al. (2005), AlïTabbal and AlïFraihat (2012) ʠ Gocheva (2014) 

ʪʚʨʜʝ ʜʘ ʿʝ ʤʘʩʘ 1000 ʟʨʥʘ ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʧʨʠʥʦʩʦʤ ʟʨʥʘ ʿʝʯʤʘ, ʰʪʦ ʿʝ 

ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʩʘʛʣʘʩʥʠ ʠ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʇʘʫʥʦʚʠ˂ʘ (2001), ʢʦʿʠ ʫʪʚʨʹʫʿʝ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ ʤʘʩʝ 

1000 ʟʨʥʘ ʠ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ, ʘ ʥʝʛʘʪʠʚʥʫ ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ ʠ ʙʠˀʘʢʘ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ. ʊʘʢʦʹʝ, Gocheva (2014) ʫʦʯʘʚʘ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʤʘʩʝ 1000 ʟʨʥʘ ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʥʝʛʘʪʠʚʥʫ ʩʘ ʙʨʦʿʝʤ ʟʨʥʘ ʫ 

ʢʣʘʩʫ. 

ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ ʧʨʝʜʩʪʘʚˀʘ ʫʜʝʦ ʧʨʠʥʦʩʘ ʟʨʥʘ ʫ ʫʢʫʧʥʦʤ ʧʨʠʥʦʩʫ 

ʙʠʦʤʘʩʝ ʙʠˀʢʝ. ʅʘ ʚʠʩʠʥʫ ʚʨʝʜʥʦʩʪʠ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʟʥʘʯʘʿʥʦ ʩʫ ʫʪʠʮʘʣʠ 

ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʘʛʨʦʝʢʦʣʦʰʢʠʭ 

ʫʩʣʦʚʘ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʦʚʠʭ ʬʘʢʪʦʨʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʚʘʨʠʨʘʦ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

32,79% ʜʦ 48,40%. 

ʇʨʦʩʝʯʘʥ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ, ʟʘ ʩʚʝ ʛʦʜʠʥʝ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʪʨʝʪʤʘʥʝ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ, ʠʟʥʦʩʠʦ ʿʝ 42,63%. ʅʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʩʫ 
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ʟʘʙʝʣʝʞʝʥʝ ʫ 2012. ʛʦʜʠʥʠ (43,65%), ʘ ʥʘʿʤʘˁʝ ʫ 2014. ʛʦʜʠʥʠ (41,29%). ʅʠʞʠ 

ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʨʝʟʫʣʪʘʪ ʧʦʚʦˀʥʠʭ ʫʩʣʦʚʘ ʫ ʚʨʝʤʝ ʬʘʟʝ ʚʣʘʪʘˁʘ 

ʠ ʚʝʣʠʢʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ, ʘʣʠ ʠ ʟʥʘʯʘʿʥʦ ʤʘˁʝʛ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʫʩʣʝʜ 

ʥʝʧʦʚʦˀʥʠʿʠʭ ʫʩʣʦʚʘ ʫ ʬʘʟʠ ʥʠʮʘˁʘ ʠ ʙʦʢʦʨʝˁʘ. ʅʝʧʦʚʦˀʥʠ ʫʩʣʦʚʠ ʫ 2013. 

ʛʦʜʠʥʫ ʩʫ ʫʪʠʮʘʣʠ ʥʘ ʧʦʿʘʚʫ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝʛ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ (42,96%) ʫ ʦʜʥʦʩʫ 

ʥʘ 2014. ʛʦʜʠʥʫ, ʥʘʿʚʠʰʝ ʧʨʝʢʦ ʩʤʘˁʝˁʘ ʫʢʫʧʥʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʠ ʥʘʿʚʝ˂ʝʛ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʤʘˁʫ ʜʫʞʠʥʫ ʢʣʘʩʘ ʠ ʤʘˁʠ ʙʨʦʿ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ. ʆʚʦ ʧʦʪʚʨʹʫʿʫ ʠ PeltonenïSainio et al. (2008), ʪʚʨʜʝ˂ʠ ʜʘ ʥʠʟʘʢ ʠ ʚʠʩʦʢ 

ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʤʦʞʝ ʙʠʪʠ ʨʝʟʫʣʪʘʪ ʧʦʚʦˀʥʠʭ ʠʣʠ ʥʝʧʦʚʦˀʥʠʭ ʫʩʣʦʚʘ ʨʘʩʪʘ, ʘ 

ʨʝʟʫʣʪʘʪ ʟʘʚʠʩʠ ʦʜ ʚʨʝʤʝʥʘ ʿʘʚˀʘˁʘ ʠ ʪʨʘʿʘˁʘ ʪʘʢʚʠʭ ʧʝʨʠʦʜʘ.  

ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʧʨʦʫʯʘʚʘʥʠʤ ʩʦʨʪʘʤʘ, ʥʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ 

ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʿʝ ʠʩʧʦˀʠʣʘ ʥʘʿʥʠʞʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (43,74%). 

ʅʘʿʤʘˁʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ (39,45%), ʢʦʿʘ ʿʝ ʫʿʝʜʥʦ ʠʤʘʣʘ ʠ 

ʥʘʿʚʝ˂ʫ ʚʠʩʠʥʫ. ʉʤʘˁʝˁʝ ʚʠʩʠʥʝ ʙʠˀʢʝ ʩʤʘˁʫʿʝ ʤʘʩʫ ʩʫʚʠʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʜʝʣʦʚʘ 

ʠ ʪʠʤʝ ʩʤʘˁʫʿʝ ʧʨʠʥʦʩ ʩʣʘʤʝ, ʰʪʦ ʨʝʟʫʣʪʠʨʘ ʧʦʚʝ˂ʘˁʝʤ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ 

(Kemanian et al., 2007). ɾʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʩʦʨʪʥʘ ʦʩʦʙʠʥʘ, ʰʪʦ ʧʦʪʚʨʹʫʿʝ ʠ         

ElïBanna (2011), ʠʩʧʠʪʫʿʫ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ 16 ʩʦʨʪʠ ʠ ʣʠʥʠʿʘ ʦʟʠʤʦʛ ʿʝʯʤʘ 

(2005ï2007). ʀʩʪʠ ʘʫʪʦʨ ʠʩʪʠʯʝ ʜʘ ʩʫ ʫʢʫʧʥʦ ʫ ʦʙʝ ʩʝʟʦʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ 

ʛʝʥʦʪʠʧʦʚʘ ʿʝʯʤʘ ʙʠʣʝ ʟʥʘʯʘʿʥʝ. ʄʝʹʫʪʠʤ, ʫ ʦʚʠʤ ʠʩʧʠʪʠʚʘˁʠʤʘ ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʩʦʨʪʝ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʫ ʧʨʚʝ ʜʚʝ ʛʦʜʠʥʝ. ʋʪʠʮʘʿ ʩʦʨʪʝ ʫ ʪʨʝ˂ʦʿ 

ʛʦʜʠʥʠ ʥʠʿʝ ʠʤʘʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿ.  

ʉʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʧʨʠʤʝ˂ʫʿʝ ʩʝ ʪʨʝʥʜ ʩʤʘˁʠʚʘˁʘ ʞʝʪʚʝʥʦʛ 

ʠʥʜʝʢʩʘ. ʅʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ 

ʩʝʪʚʝ ʠ ʠʟʥʦʩʠ 43,6%. ʅʘʿʤʘˁʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʠʩʧʦˀʠʣʘ ʥʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ 

(40,85%). ʉʨʝʜˁʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 450 ʟʨʥʘ m
2
 ʿʝ ʠʤʘʣʘ ʧʨʦʩʝʯʘʥ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ 

ʦʜ 42,55%. ɻʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ 

ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ, ʜʦʢ ʿʝ ʫ ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ 

ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʙʠʦ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʙʝ ʤʘˁʝ 

ʩʝʪʚʝʥʝ ʥʦʨʤʝ. ʇʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʧʦʚʝ˂ʘʚʘ ʩʝ ʙʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ 

ʧʦʚʨʰʠʥʝ. ɹʠˀʢʝ ʫ ʧʦʪʨʘʟʠ ʟʘ ʩʚʝʪʣʦʰ˂ʫ ʧʦʚʝ˂ʘʚʘʿʫ ʚʠʩʠʥʫ ʩʪʘʙʣʘ. ʇʦʚʝ˂ʘˁʝ 

ʢʦʥʢʫʨʝʥʮʠʿʝ ʠʟʤʝʹʫ ʩʪʘʙʘʣʘ ʫʩʣʦʚˀʘʚʘ ʤʘˁʝ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ, ʤʘˁʫ 

ʜʫʞʠʥʫ ʢʣʘʩʘ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʤʘˁʫ ʤʘʩʫ 1000 ʟʨʥʘ. ʇʦʚʝ˂ʘˁʝʤ ʚʠʩʠʥʝ 
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ʙʠˀʘʢʘ ʧʦʚʝ˂ʘʚʘ ʩʝ ʤʘʩʘ ʚʝʛʝʪʘʪʠʚʥʠʭ ʜʝʣʦʚʘ ʙʠˀʢʝ, ʘ ʩʤʘˁʠʚʘˁʝʤ ʜʫʞʠʥʝ 

ʢʣʘʩʘ, ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʤʘʩʝ 1000 ʟʨʥʘ ʩʤʘˁʫʿʝ ʩʝ ʤʘʩʘ ʟʨʥʘ ʙʠˀʢʝ, ʰʪʦ ʩʚʝ 

ʟʘʿʝʜʥʦ ʨʝʟʫʣʪʠʨʘ ʩʤʘˁʝˁʝʤ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ. ʄunir (2002), ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ 

ʯʝʪʠʨʠ ʨʘʟʣʠʯʠʪʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ (229, 286, 343 ʠ 400 ʙʠˀʘʢʘ m
ï2

) ʥʘ ʞʝʪʚʝʥʠ 

ʠʥʜʝʢʩ ʩʦʨʪʝ ʚʠʰʝʨʝʜʥʦʛ ʿʝʯʤʘ Rum, ʫʪʚʨʹʫʿʝ ʟʥʘʪʥʦ ʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ 

ʛʫʩʪʠʥʘ ʦʜ 343 ʙʠˀʘʢʘ m
2
 (37,79%) ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ ʛʫʩʪʠʥʝ, ʘ ʥʘʿʤʘˁʠ ʫ 

ʛʫʩʪʠʥʠ ʦʜ 400 ʙʠˀʘʢʘ m
2
 (35,43%). ʊʘʢʦʹʝ, Farnia et al. (2014) ʫʢʘʟʫʿʫ ʥʘ ʟʥʘʪʥʦ 

ʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 350 ʟʨʥʘ m
2
 ʫ ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 

400 ʠ 450 ʟʨʥʘ m
2
. 

ʈʘʩʪʫ˂ʘ ʘʟʦʪʥʘ ʠʩʭʨʘʥʘ ʿʝ ʫʩʣʦʚʠʣʘ ʨʘʩʪ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 

60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʅʘʿʤʘˁʘ ʚʨʝʜʥʦʩʪ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ (41,33%), ʘ ʥʘʿʚʝ˂ʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 

ʘʟʦʪʘ (43,68%). ʋ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʘʟʦʪʥʘ ʠʩʭʨʘʥʘ ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʥʘ ʞʝʪʚʝʥʠ ʠʥʜeʢʩ. ʅʘʿʚʝ˂ʘ ʜʦʟʘ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʫ ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ 

ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʠʟʘʟʚʘʣʘ ʧʦʿʘʚʫ ʟʥʘʯʘʿʥʦ ʥʠʞʝʛ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʦʩʪʘʣʝ ʪʨʝʪʤʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʜʝʣʠʤʠʯʥʦ ʫ 

ʩʘʛʣʘʩʥʦʩʪʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʿʝ ʜʦʙʠʦ Fergusson (1999). ʀʩʪʠ ʘʫʪʦʨ, 

ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ (0, 50, 100, 150, 200 ʠ 250 kg ha
1
) ʥʘ 

ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʧʠʚʩʢʝ ʩʦʨʪʝ ʿʝʯʤʘ Valetta ʫ ʅʦʚʦʤ ɿʝʣʘʥʜʫ, ʫʪʚʨʹʫʿʝ ʨʘʩʪ 

ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʜʦ ʜʦʟʝ ʦʜ 150 kg ha
1
 (53%). ɾʝʪʚʝʥʠ ʠʥʜʝʢʩʠ ʧʨʠ ʜʦʟʠ ʦʜ 

200 kg ha
1 
(43%) ʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 250 kg ha

1
 (40%) ʥʠʩʫ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʠ ʫ 

ʦʜʥʦʩʫ ʥʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʥʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ (43%). ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ 

ʩʫ ʜʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʠ ʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʥʘʚʦʜʠ Ottman (2011). ʀʩʪʠ ʘʫʪʦʨ 

ʪʚʨʜʠ ʜʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʧʠʚʩʢʝ ʩʦʨʪʝ Conrad ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʧʦʚʝ˂ʘʥʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʜʦ 200 kg ha
1
. ʄʝʹʫʪʠʤ, ʩʦʨʪʘ ʧʠʚʩʢʦʛ ʿʝʯʤʘ Moravian 

69 ʿ ʝ ʠʩʧʦˀʠʣʘ ʟʥʘʯʘʿʘʥ ʨʘʩʪ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʜʦ ʜʦʟʝ ʦʜ 70 kg ha
1
 ʘʟʦʪʘ (ʦʜ 44,2 

ʜʦ 45,7%), ʥʝʰʪʦ ʤʘˁʠ ʧʨʠ ʜʦʟʠ ʦʜ 100 kg ha
1
 (45%), ʘ ʥʘʿʤʘˁʠ ʧʨʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 

200 kg ha
1
 (41,8%). Shafi et al. (2011), ʠʩʧʠʪʫʿʫ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʜʚʝ ʩʦʨʪʝ ʿʝʯʤʘ 

ʫ ʠʥʪʝʨʘʢʮʠʿʠ ʩʘ ʨʘʩʪʫ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʦʜ 0, 20, 40 60, 80 ʠ 100 kg ha
1
 ʫ 

ʇʘʢʠʩʪʘʥʫ, ʫʦʯʘʚʘʿʫ ʥʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʧʨʠʤʝʥʦʤ 60 kg ha
-1
, ʘ ʥʘʿʤʘˁʠ ʥʘ 

ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ. Mağeckʝ and Blecharczyk (2008) ʫ ʫʩʣʦʚʠʤʘ ʇʦˀʩʢʝ 

ʥʠʩʫ ʫʦʯʠʣʠ ʟʥʘʯʘʿʥʘ ʚʘʨʠʨʘˁʘ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʢʦʣʠʯʠʥʘ ʘʟʦʪʘ ʜʦ 
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ʜʦʟʝ ʦʜ 100 kg ha
1
. ʉʫʧʨʦʪʥʦ, ʄunir (2002) ʠʩʧʠʪʫʿʫ˂ʠ ʪʨʠ ʥʠʚʦʘ ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ 

(0, 15, 30 ʠ 45 kg ha
1
) ʥʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʩʦʨʪʝ ʚʠʰʝʨʝʜʥʦʛ ʿʝʯʤʘ Rum ʥʘ 

ʧʦʜʨʫʯʿʫ ʩʝʚʝʨʥʦʛ ɱʦʨʜʘʥʘ, ʠʩʪʠʯʝ ʜʘ ʧʦʚʝ˂ʘˁʝ ʥʠʚʦʘ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʩʤʘˁʫʿʝ 

ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ. ʅʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ ʿʝ ʠʤʘʣʘ ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ (38,06%), ʘ 

ʥʘʤʿʘˁʠ (34,88%) ʚʘʨʠʿʘʥʪʘ ʩʘ 45 kg ha
1
 ʘʟʦʪʘ. 

ɿʥʘʯʘʿʥʘ ʧʦʟʠʪʠʚʥʘ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʿʝ ʫʪʚʨʹʝʥʘ ʠʟʤʝʹʫ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ 

ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (0,41), ʤʘʩʝ 1000 ʟʨʥʘ (0,28), ʦʧʰʪʝʛ 

ʙʦʢʦʨʝˁʘ (0,21), ʧʨʠʥʦʩʘ ʟʨʥʘ (0,20), ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,16), ʭʝʢʪʦʣʠʪʘʨʩʢʝ 

ʤʘʩʝ ʟʨʥʘ (0,16) ʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (0,13). ʅʝʛʘʪʠʚʥʘ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʿʝ ʙʠʣʘ ʠʟʤʝʹʫ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ ʚʠʩʠʥʝ ʙʠˀʢʘ (ï0,20), ʢʘʦ ʠ 

ʠʟʤʝʹʫ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ ʙʨʦʿʘ ʙʠˀʘʢʘ m
2
 (ï0,19). ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ 

ʩʫ ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ Madiĺ et al. (2006ʘ), ʢʦʿʠ ʫʢʘʟʫʿʫ ʥʘ ʚʠʩʦʢʫ ʧʦʟʠʪʠʚʥʫ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ. ʊʘʢʦʹʝ, ɹʘʣʘʣʠ˂ ʠ 

ʂʦʙʠˀʩʢʠ (1996) ʫʪʚʨʹʫʿʫ ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ 

ʧʨʠʥʦʩʘ ʟʨʥʘ, ʘ ʥʝʛʘʪʠʚʥʫ ʠʟʤʝʹʫ ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ ʠ ʚʠʩʠʥʝ ʙʠˀʢʝ. 

ʇʨʠʥʦʩ ʟʨʥʘ ʫ ʪʨʦʛʦʜʠʰʝˁʤ ʧʝʨʠʦʜʫ, ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ 

ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ, ʠʟʥʦʩʠʦ ʿʝ 5182,8 kg ha
1
. ɺʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʦʛ ʧʨʠʥʦʩʘ ʟʨʥʘ ʿʝ 

ʙʠʣʦ ʧʦʜ ʟʥʘʯʘʿʥʠʤ ʫʪʠʮʘʿʝʤ ʩʦʨʪʥʠʭ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʛʫʩʪʠʥʝ ʩʝʪʚe, ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ ʠ ʢʣʠʤʘʪʩʢʠʭ ʬʘʢʪʦʨʘ. ʅʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʠʩʧʦˀʝʥ ʫ 2014. 

(5824,2 kg ha
1
), ʟʥʘʯʘʿʥʦ ʤʘˁʠ ʫ 2012. (5422,4 kg ha

1
), ʘ ʥʘʿʤʘˁʠ ʫ ʫ 2013. ʛʦʜʠʥʠ 

(4301,8 kg ha
1
). ʇʦʚʦˀʥʠ ʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʫ 2014. ʛʦʜʠʥʠ, ʥʘʨʦʯʠʪʦ ʫ ʚʨʝʤʝ 

ʥʘʣʠʚʘˁʘ ʟʨʥʘ, ʦʤʦʛʫ˂ʠʣʠ ʩʫ ʬʦʨʤʠʨʘˁʝ ʥʘʿʚʝ˂ʝ ʜʫʞʠʥʝ ʢʣʘʩʘ, ʥʘʿʚʝ˂ʝʛ ʙʨʦʿʘ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʥʘʿʚʝ˂ʝ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʥʘʿʚʝ˂ʝʛ ʧʨʠʥʦʩʘ. ʅʘʿʥʝʧʦʚʦˀʥʠʿʠ 

ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʙʠʣʠ ʩʫ ʫ 2013. ʛʦʜʠʥʠ, 

ʰʪʦ ʩʝ ʦʜʨʘʟʠʣʦ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ. ʈʝʟʫʣʪʘʪʠ ʪʨʦʛʦʜʠʰˁʠʭ ʠʩʧʠʪʠʚʘˁʘ ʩʫ ʩʘʛʣʘʩʥʠ 

ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʇʘʫʥʦʚʠ˂ʘ (2001), ʢʦʿʠ ʥʘʚʦʜʠ ʜʘ ʿʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʢʣʠʤʘʪʩʢʠʭ 

ʫʩʣʦʚʘ ʧʨʠʥʦʩ ʟʨʥʘ ʩʦʨʪʠ ʿʘʨʦʛ ʜʚʦʨʝʜʥʦʛ ʿʝʯʤʘ ʚʘʨʠʨʘʦ ʦʜ 4128 kg ha
1
 ʫ 1996. ʜʦ 

5653 kg ha
1
 ʫ 1998. ʛʦʜʠʥʠ. ʊʘʢʦʹʝ, ʥʘ ʟʘʚʠʩʥʦʩʪ ʚʠʩʠʥʝ ʧʨʠʥʦʩʘ ʦʜ 

ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ ʫʢʘʟʫʿʫ ʠ Koutna et al. (2003), McKenzie et al. (2005), 

Knezevic et al. (2007), Mağecka and Blecharczyk (2008), Malesevic et al. (2011), 

OôDonovan et al. (2011) ʠ KŚen et al. (2014). 
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ʅʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (5301,1 kg ha
1
), ʘ 

ʥʘʿʤʘˁʠ ʩʦʨʪʘ ɱʘʜʨʘʥ (5237,3 kg ha
1
). ʇʨʠʥʦʩ ʟʨʥʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʫʩʣʦʚʝ ʩʨʝʜʠʥʝ. ʋ 2012. 

ʛʦʜʠʥʠ ʩʘ ʠʟʨʘʞʝʥʠʤ ʧʦʣʝʛʘˁʝʤ ʙʠˀʘʢʘ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʧʦʢʘʟʘʣʘ ʥʘʿʥʠʞʘ 

ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448, ʘʣʠ ʩʝ ʦʥ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʦ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ 

ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɼʫʥʘʚʘʮ. ʅʘʿʤʘˁʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ ʩʘ 

ʥʘʿʤʘˁʠʤ ʙʨʦʿʝʤ ʙʠˀʘʢʘ ʠ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʠ ʥʘʿʤʘˁʦʤ ʤʘʩʦʤ 1000 

ʟʨʥʘ. ʂʦʜ ʦʚʝ ʩʦʨʪʝ ʿʝ ʫʦʯʝʥʦ ʠ ʥʘʿʚʝ˂ʝ ʧʦʣʝʛʘˁʝ ʙʠˀʘʢʘ. ʋ 2013. ʛʦʜʠʥʠ ʩʘ 

ʥʘʿʥʝʧʦʚʦˀʥʠʿʠʤ ʫʩʣʦʚʠʤʘ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʿʘʨʦʛ ʿʝʯʤʘ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ 

ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456, ʧʨʝ ʩʚʝʛʘ ʟʘʭʚʘˀʫʿʫ˂ʠ ʥʘʿʚʝ˂ʝʤ ʦʧʰʪʝʤ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʤ ʙʦʢʦʨʝˁʫ, ʥʘʿʚʝ˂ʝʤ ʙʨʦʿʫ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʠ ʥʘʿʚʝ˂ʦʿ 

ʤʘʩʠ 1000 ʟʨʥʘ. ʉʦʨʪʥʝ ʨʘʟʣʠʢʝ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʥʠʩʫ ʜʦʰʣʝ ʜʦ ʠʟʨʘʞʘʿʘ ʫ 2014. 

ʛʦʜʠʥʠ. ʄʝʹʫʪʠʤ, ʫ ʧʨʚʝ ʜʚʝ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ ʩʦʨʪʘ ɱʘʜʨʘʥ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ 

ʥʠʞʝ ʧʨʠʥʦʩʝ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ, ʜʦʢ ʿʝ ʫ 2014. ʛʦʜʠʥʠ 

ʟʘʙʝʣʝʞʠʣʘ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ, ʟʘʭʚʘˀʫʿʫ˂ʠ ʥʘʿʚʝ˂ʦʿ ʤʘʩʠ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ 

ʥʘʿʚʝ˂ʦʿ ʤʘʩʠ 1000 ʟʨʥʘ. ʅʘ ʟʘʚʠʩʥʦʩʪ ʚʠʩʠʥʝ ʧʨʠʥʦʩʘ ʦʜ ʦʩʦʙʝʥʦʩʪʠ ʛʝʥʦʪʠʧʘ 

ʫʢʘʟʫʿʫ ʠ Koutna et al. (2003), McKenzie et al. (2005), Paunoviĺ et al. (2006), Knezevic 

et al. (2008), Lalevic and Biberdzic (2012) ʠ Farniʝ et al. (2014).  

ʋʢʫʧʥʦ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ, ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʧʦʢʘʟʘʦ ʪʨʝʥʜ ʨʘʩʪʘ ʩʘ 

ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʧʨʝʪʝʞʥʦ ʢʦʜ ʩʚʠʭ ʩʦʨʪʠ, ʦʜ 4897,2 kg ha
1
 ʫ ʥʘʿʤʘˁʦʿ 

ʛʫʩʪʠʥʠ ʜʦ 5368,2 kg ha
1
 ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʇʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ ʟʨʥʘ ʩʘ 

ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʫ ʜʦʙʠʣʠ ʠ Maksimovic, et al. (1996), Noworolnik and 

LeszczyŒska (2000), ʇʘʫʥʦʚʠ˂ (2001), Prochazkova et al. (2002), Koutna et al. (2003),  

Noworolnik (2007, 2010), Noworolnik et al. (2013), Soleyman et al.(2011) ʠ Trifan et 

al. (2014). ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʠʩʧʠʪʠʚʘˁʘ, ʥʘʿʚʝ˂ʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʜʘʣʘ ʥʘʿʚʝ˂ʠ 

ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʘʣʠ ʠ ʥʘʿʤʘˁʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʠ ʥʘʿʤʘˁʫ 

ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʆʚʦ ʿʝ ʜʦʚʝʣʦ ʜʦ ʩʪʘʛʥʘʮʠʿʝ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʟʤʝʹʫ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 450 ʠ 550 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
. ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʙʠʦ ʿʝ ʚʝ˂ʠ ʟʘ 67,3 kg ha
1
 ʫ ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʫ ʦʜ 450 ʟʨʥʘ m

2
, ʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʦʜ 350 ʟʨʥʘ m
ï2

 ʚʝ˂ʠ ʟʘ 489,2 kg ha
1
. ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ 

ʠʩʪʨʘʞʠʚʘˁʘ ʟʘ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʩʫ ʜʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ 

ʿʝ ʜʦʙʠʦ O`Donovan (2012). ʀʩʪʠ ʘʫʪʦʨ ʪʚʨʜʠ ʜʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ 
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ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʨʘʩʪʝ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 300 ʟʨʥʘ m
2
, ʟʘʪʠʤ ʩʪʘʛʥʠʨʘ ʠ ʦʧʘʜʘ. 

ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʘʫʪʦʨʘ, ʩʪʘʛʥʠʨʘˁʝ ʧʨʠʥʦʩʘ ʩʝ ʿʘʚˀʘ ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ ʦʜ 300 ʠ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 400 ʟʨʥʘ m
2
. ʅʘʢʦʥ ʪʦʛʘ ʧʦʚʝ˂ʘˁʝʤ ʩʝʪʚʝʥʝ ʥʦʨʤʝ ʧʨʠʥʦʩ ʦʧʘʜʘ. 

ʇʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʦʚʠʭ ʠʩʪʨʞʠʚʘˁʘ ʩʪʘʛʥʠʨʘˁʝ ʧʨʠʥʦʩʘ ʥʘʩʪʘʿʝ ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ ʦʜ 450 ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 550 ʟʨʥʘ m
2
, ʰʪʦ ʤʦʞʝ ʙʠʪʠ ʨʝʟʫʣʪʘʪ ʥʝʰʪʦ 

ʤʘˁʝʛ ʙʨʦʿʘ ʠʟʥʠʢʣʠʭ ʙʠˀʘʢʘ. ʈʝʟʫʣʪʘʪʠ ʪʨʦʛʦʜʠʰˁʝʛ ʦʛʣʝʜʘ ʧʦʢʘʟʫʿʫ ʩʘʛʣʘʩʥʦʩʪ 

ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʩʫ ʜʦʙʠʣʠ Trifan et al.(2014) ʟʘ ʦʟʠʤʫ ʩʦʨʪʫ ʿʝʯʤʘ Cardinal ʥʘ 

ʧʦʜʨʫʯʿʫ ʈʫʤʫʥʠʿʝ. ʀʩʪʠ ʘʫʪʦʨʠ ʪʚʨʜʝ ʜʘ ʩʫ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩʠ ʜʦʙʠʿʝʥʠ ʫ 

ʚʘʨʠʿʘʥʪʠ ʩʘ 550 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 (6166 kg ha

1
), ʘ ʥʘʿʤʘˁʠ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 

200 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2 

(3991 kg ha
1
). ʇʨʠ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʦʜ 650 ʠ 750 ʢʣʠʿʘʚʠʭ 

ʟʨʥʘ m
2
 ʟʘʙʝʣʝʞʝʥʠ ʩʫ ʧʨʠʥʦʩʠ ʦʜ 4160 ʠ 4032 kg ha

1
. Munir (2002) ʠʩʧʠʪʫʿʫ˂ʠ 

ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʠ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʥʦʩʘ ʿʝʯʤʘ ʫ 

ʩʝʚʝʨʥʦʤ ɱʦʨʜʘʥʫ, ʫʪʚʨʹʫʿʝ ʤʘʢʩʠʤʘʣʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʦʜ 400 

ʙʠˀʘʢʘ m
2
. ʊʘʢʦʹʝ ʠ Soleymani et al.(2011) ʠʩʪʠʯʫ ʜʘ ʿʝ ʧʨʠʥʦʩ ʟʨʥʘ ʪʨʠ ʩʦʨʪʝ 

ʿʝʯʤʘ ʥʘ ʧʦʜʨʫʯʿʫ ɱʦʨʜʘʥʘ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 250 ʟʨʥʘ m
2 

 ʫ 

ʦʜʥʦʩʫ ʥʘ ʚʝ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 400 ʠ 450 ʟʨʥʘ m
2
. ʄʝʹʫʪʠʤ, ʧʦʩʤʘʪʨʘʥʦ ʧʦ 

ʛʦʜʠʥʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʿʝ ʨʘʟʣʠʯʠʪʦ ʫʪʠʮʘʣʘ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ, 

ʟʘʚʠʩʥʦ ʦʜ ʙʨʦʿʘ ʠʟʥʠʢʣʠʭ ʙʠˀʘʢʘ ʠ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ. ʋ 2012. ʛʦʜʠʥʠ ʥʘʿʚʝ˂ʠ 

ʧʨʠʥʦʩ ʿʝ ʟʘʙʝʣʝʞʝʥ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2 
(5680,3 kg ha

1
), ʘʣʠ 

ʦʥ ʥʠʿʝ ʙʠʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʦʜ ʧʨʠʥʦʩʘ ʟʨʥʘ ʫ ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʦʜ 550 ʟʨʥʘ m
2
 

(5524,60 kg ha
1
). ʇʨʠʥʦʩ ʟʨʥʘ ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʙʠʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʥʘʿʚʝ˂ʦʿ 

ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʫ ʦʜʥʦʩʫ ʥʘ ʦʙʝ ʥʠʞʝ ʩʝʪʚʝʥʝ ʥʦʨʤʝ. ɻʫʩʪʠʥʘ ʩʝʪʚʝ ʫ 2014. ʛʦʜʠʥʠ 

ʥʠʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʠʩʠʥʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ, ʦʩʠʤ 

ʩʦʨʪʝ ɱʘʜʨʘʥ. ʉʦʨʪʘ ɱʘʜʨʘʥ ʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʨʠʥʦʩ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 

350 ʟʨʥʘ m
2
 ʫ ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʦʜ 550 ʟʨʥʘ m

2
. ʅʘ ʨʘʟʣʠʯʠʪ ʫʪʠʮʘʿ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝʯʤʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ 

ʫʢʘʟʫʿʫ ʇʘʫʥʦʚʠ˂ (2001) ʠ Noworolnika (2007, 2010).  

ʇʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʿʝ ʠʟʘʟʚʘʣʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ 

ʟʨʥʘ. ʅʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʫʪʚʨʹʝʥ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʦʜ 90 kg ha
1
, ʘʣʠ ʩʝ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʦ ʦʜ ʧʨʠʥʦʩʘ ʦʩʪʚʘʨʝʥʦʛ ʥʘ 

ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʩʘʛʣʘʩʥʠ 

ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʿʝ ʜʦʙʠʦ Morenʦ et al. (2003). ʀʩʪʠ ʘʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʩʘ 
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ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʧʨʠʥʦʩ ʟʨʥʘ ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 

100 kg ha
1 

(4860 kg ha
1
), ʟʘʪʠʤ ʧʨʠʤʝʥʦʤ 150 kg ha

1
 ʥʝʟʥʘʪʥʦ ʦʧʘʜʘ   

(4837 kg ha
1
), ʘ ʩʘ ʧʨʠʤʝʥʦʤ 200 kg ha

1
 ʟʥʘʯʘʿʥʦ ʦʧʘʜʘ (3895 kg ha

1
). ʉʣʠʯʥʝ 

ʨʝʟʫʣʪʘʪʝ ʩʫ ʜʦʙʠʣʠ ʠ Mağecka and Blecharczyk (2008), Craig et al. (2010), Lalevic 

and Biberdzic (2012) ʠ KŚen et al. (2014). Lalevic and Biberdzic (2012) ʥʘʚʦʜʝ ʜʘ ʩʫ 

ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩʠ ʩʦʨʪʠ ʦʟʠʤʦʛ ʿʝʯʤʘ ɻʨʘʥʜ ʠ ʈʝʢʦʨʜ ʜʦʙʠʿʝʥʠ ʧʨʠ ʫʧʦʪʨʝʙʠ 

80 kg ha
1
 ʘʟʦʪʘ ʫ ʚʠʜʫ ʜʦʧʫʥʩʢʝ ʠʩʭʨʘʥʝ. Mağeckʘ and Blecharczyk (2008), ʫ 

ʫʩʣʦʚʠʤʘ ʇʦˀʩʢʝ ʠ Craig et al. (2010) ʫ ʫʩʣʦʚʠʤʘ ʅʝʤʘʯʢʝ, ʪʚʨʜʝ ʜʘ ʧʨʠʥʦʩ ʟʨʥʘ 

ʨʘʩʪʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʜʦ ʜʦʟʝ ʦʜ 100 kg ha
1
. KŚen et al. (2014) 

ʥʘ ʧʦʜʨʫʯʿʫ ʈʫʤʫʥʠʿʝ ʫʪʚʨʹʫʿʫ ʧʦʨʘʩʪ ʧʨʠʥʦʩʘ ʟʨʥʘ ʩʚʝ ʪʨʠ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ 

ʿʘʨʦʛ ʿʝʯʤʘ ʩʘ ʨʘʩʪʦʤ ʢʦʣʠʯʠʥʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʜʦ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʦʜ 90 kg ha
1
, ʧʨʠ 

ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʠʩʧʦˀʠʣʝ ʨʘʟʣʠʯʠʪʫ ʨʝʘʢʮʠʿʫ ʥʘ ʧʦʚʝ˂ʘˁʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʧʦ 

ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ ʠ ʧʨʠ ʨʘʩʪʫ˂ʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ.
 
ʉʫʧʨʦʪʥʦ,

 
Bğaģewicz et al. 

(2007) ʠʩʪʠʯʫ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁ ʝ ʧʨʠʥʦʩʘ ʟʨʥʘ ʩʦʨʪʠ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ Rataj ʠ 

Rastik ʫ ʫʩʣʦʚʠʤʘ ʇʦˀʩʢʝ ʜʦ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 50 kg ha
1
.
 
ɺʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʥʠʩʫ ʠʤʘʣʝ 

ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ ʟʨʥʘ. 

ʇʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ ʿʝ ʧʦʩʪʠʛʥʫʪ 

ʧʨʠʤʝʥʦʤ 90 kg ha
1 
ʘʟʦʪʘ ʫ ʜʦʧʫʥʩʢʦʿ ʠʩʭʨʘʥʠ ʠ ʛʫʩʪʠʥʦʤ ʩʝʪʚʝ ʦʜ 550 ʢʣʠʿʘʚʠʭ 

ʟʨʥʘ m
ï2

. Maleġeviĺ et al. (2010) ʫʢʘʟʫʿʫ ʜʘ ʩʫ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩʠ ʟʨʥʘ ʦʟʠʤʠʭ ʩʦʨʪʠ 

ʿʝʯʤʘ ʜʦʙʠʿʝʥʠ ʩʘ 80 kg ha
1
 ʘʟʦʪʘ. ɱʝʣʠ˂ ʠ ʩʘʨ. (2007) ʫʪʚʨʹʫʿʫ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ 

ʟʨʥʘ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 350 ʟʨʥʘ m
2
 ʠ ʫʧʦʪʨʝʙʠ ʘʟʦʪʘ ʦʜ 70 kg ha

1
, ʜʦʢ ʇʘʫʥʦʚʠ˂ 

ʠ ʩʘʨ. (2008) ʢʦʥʩʪʘʪʫʿʫ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 500 ʟʨʥʘ m
2
 ʠ 

ʚʘʨʠʿʘʥʪʠ ʩʘ 60 kg ha
1 
ʫ ʜʦʧʫʥʩʢʦʿ ʠʩʭʨʘʥʠ.  

Mʥʦʛʠ ʥʘʫʯʥʠʮʠ ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʧʨʠʥʦʩ ʟʨʥʘ ʜʝʪʝʨʤʠʥʠʩʘʥ ʩʘ ʪʨʠ 

ʥʘʿʚʘʞʥʠʿʝ ʢʦʤʧʦʥʝʥʪʝ: ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ m
2
, ʙʨʦʿeʤ ʟʨʥʘ ʫ ʢʣʘʩʫ ʠ ʤʘʩʦʤ 1000 

ʟʨʥʘ. ʇʨʝʤʘ ʃʘʣʝʚʠ˂ (2015), ʟʥʘʯʘʿ ʩʚʘʢʝ ʦʜ ʦʚʠʭ ʢʦʤʧʦʥʝʥʪʘ ʫ ʬʦʨʤʠʨʘˁʫ 

ʧʨʠʥʦʩʘ ʟʨʥʘ ʟʘʚʠʩʠ ʦʜ ʚʨʝʤʝʥʩʢʠʭ ʫʩʣʦʚʘ ʫ ʢʨʠʪʠʯʥʠʤ ʬʘʟʘʤʘ ʨʘʩʪʘ ʠ ʨʘʟʚʠ˂ʘ 

(ʥʘʨʦʯʠʪʦ ʚʦʜʥʦʛ ʩʪʨʝʩʘ), ʘʣʠ ʠ ʦʜ ʘʛʨʦʪʝʭʥʠʯʢʠʭ ʤʝʨʘ (Blue et al., 1990) ʠ 

ʧʨʠʤʝˁʝʥʠʭ ʜʦʟʘ ʘʟʦʪʘ (Fagam et al., 2006). ʀʟʤʝʹʫ ʦʚʠʭ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʥʦʩʘ 

ʧʦʩʪʦʿʝ ʩʣʦʞʝʥʠ ʤʝʹʫʩʦʙʥʠ ʫʪʠʮʘʿʠ, ʿʝʨ ʧʨʠ ʧʦʚʝ˂ʘˁʫ ʚʨʝʜʥʦʩʪʠ ʿʝʜʥʦʛ 

ʧʘʨʘʤʝʪʨʘ ʯʝʩʪʦ ʜʦʣʘʟʠ ʜʦ ʩʤʘˁʝˁʘ ʚʨʝʜʥʦʩʪʠ ʜʨʫʛʦʛ (ʍʨʠʩʪʦʚ ʠ ʩʘʨ., 2008, 

ʃʘʣʝʚʠ˂, 2015), ʰʪʦ ʧʦʪʚʨʹʫʿʫ ʠ ʨʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ. ʅʘʿʚʝ˂ʠ ʙʨʦʿ 
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ʢʣʘʩʦʚʘ ʫ 2012. ʛʦʜʠʥʠ ʿʝ ʫʩʣʦʚʠʦ ʥʘʿʤʘˁʫ ʤʘʩʫ 1000 ʟʨʥʘ. ʅʘʿʤʘˁʠ ʙʨʦʿ ʢʣʘʩʦʚʘ 

ʠ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʫ ʥʝʧʦʚʦˀʥʦʿ 2013. ʛʦʜʠʥʠ ʿʝ ʫʪʠʮʘʣʦ ʥʘ ʧʦʿʘʚʫ ʚʝ˂ʝ ʤʘʩʝ 1000 

ʟʨʥʘ. ʄʘˁʝ ʦʧʰʪʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦ ʙʦʢʦʨʝˁʝ ʫ 2014. ʛʦʜʠʥʠ ʿʝ ʧʨʦʫʟʨʦʢʦʚʘʣʦ ʚʝ˂ʫ 

ʜʫʞʠʥʫ ʢʣʘʩʘ, ʚʝ˂ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʚʝ˂ʫ ʤʘʩʫ ʟʨʥʘ ʢʣʘʩʘ ʠ ʥʘʿʚʝ˂ʫ ʤʘʩʫ 1000 

ʟʨʥʘ. ʆʩʠʤ ʧʦʤʝʥʫʪʠʭ ʢʦʤʧʦʥʝʥʪʠ, ʧʨʠʥʦʩ ʟʨʥʘ ʟʘʚʠʩʠ ʠ ʦʜ ʥʠʟʘ ʜʨʫʛʠʭ ʦʩʦʙʠʥʘ 

ʢʘʦ ʰʪʦ ʩʫ: ʜʫʞʠʥʘ ʚʝʛʝʪʘʮʠʿʝ, ʦʪʧʦʨʥʦʩʪ ʧʨʝʤʘ ʧʦʣʝʛʘˁʫ, ʦʪʧʦʨʥʦʩʪ ʥʘ ʥʠʩʢʝ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʙʦʣʝʩʪʠ, ʰʪʝʪʦʯʠʥʝ ʠ ʜʨʫʛʦ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011).  

ʅʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ, ʫʪʚʨʹʝʥʘ ʿʝ ʧʦʟʠʪʠʚʥʘ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ (0,73), 

ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,62), ʚʠʩʠʥʝ ʙʠˀʘʢʘ (0,60), ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,58), ʜʫʞʠʥʝ 

ʢʣʘʩʘ (0,57), ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (0,31), ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ (0,20) ʠ ʤʘʩʝ 1000 

ʟʨʥʘ (0,11). ʉʘʛʣʘʩʥʦ, ɸmer et al. (1999) ʫʢʘʟʫʿʫ ʥʘ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ 

ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʝ 1000 ʟʨʥʘ, ʙʨʦʿ ʢʣʘʩʦʚʘ m
2 
ʠ 

ʚʠʩʠʥʝ ʙʠˀʢʝ. ʅʝʰʪʦ ʚʝ˂ʫ ʟʘʚʠʩʥʦʩʪ ʧʨʠʥʦʩʘ ʠ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʥʦʩʘ ʜʦʙʠʣʠ ʩʫ 

Moreno et al. (2003), ʢʦʿʠ ʥʘʚʦʜʝ ʿʘʢʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ 

(0,91), ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,69) ʠ ʩʘ ʤʘʩʝ 1000 ʟʨʥʘ (0,45). ʉʘʛʣʘʩʥʦ ʜʦʙʠʿʝʥʠʤ 

ʨʝʟʫʣʪʘʪʠʤʘ, Madiĺ et al. (2006ʘ) ʠʩʪʠʯʫ ʧʨʦʧʠʪʠʚʘʥʫ ʢʦʨʝʣʘʮʠʿʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʩʘ 

ʚʠʩʠʥʦʤ ʩʪʘʙʣʘ, ʞʝʪʚʝʥʠʤ ʠʥʜʝʢʩʦʤ ʠ ʙʠʦʣʦʰʢʠʤ ʧʨʠʥʦʩʦʤ. Taʢʦʹʝ, Paunoviĺ et 

al. (2006ʘ) ʫʦʯʘʚʘʿʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʩʘ ʙʨʦʿʘ ʢʣʘʩʦʚʘ (0,63), 

ʘʣʠ ʠ ʩʫʧʨʦʪʥʦ ʥʝʛʘʪʠʚʥʫ ʩʘ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (ï0,63). Singh et al. (2007) ʩʫ 

ʟʘʙʝʣʝʞʠʣʠ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʛʝʥʦʪʠʧʩʢʠʭ ʠ ʬʝʥʦʪʠʧʩʢʠʭ ʢʦʨʝʣʘʮʠʿʘ ʢʦʜ ʿʝʯʤʘ 

ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʚʠʩʠʥʝ ʙʠˀʢʝ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʠʟʜʘʥʘʢʘ ʧʦ ʙʠˀʮʠ. Deniz et al. (2009) ʩʫ ʫʪʚʨʜʠʣʠ ʟʥʘʯʘʿʥʝ ʧʦʟʠʪʠʚʥʝ ʢʦʨʝʣʘʮʠʿʝ 

ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʤʘʩʝ 1000 ʟʨʥʘ. 

ʉʘʛʣʘʩʥʦ ʠ Barczak and Majcherczak (2009) ʫʪʚʨʹʫʿʫ ʥʘʿʚʝ˂ʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ 

ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ m
2
 ʠ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʫ 

ʢʣʘʩʫ. Dyulgerova (2012) ʟʘʧʘʞʘ ʜʘ ʿʝ ʧʨʠʥʦʩ ʠʩʧʦˀʠʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ 

ʢʦʨʝʣʘʮʠʿʫ ʩʘ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,811), ʟʘʪʠʤ ʩʘ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,779) ʠ 

ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʙʠˀʮʠ (0,694). ʄʝʹʫʟʘʚʠʩʥʦʩʪ ʚʠʩʠʥʝ ʙʠˀʢʝ ʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʙʠʣʘ ʿʝ 

ʧʦʟʠʪʠʚʥʘ, ʘʣʠ ʥʝ ʟʥʘʯʘʿʥʘ (0,183). Taʢʦʹʝ, Gocheva (2014) ʫʦʯʘʚʘ ʧʦʟʠʪʠʚʥʫ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʧʨʠʥʦʩʘ ʟʨʥʘ ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ (0,513), ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(0,549) ʠ ʤʘʩʦʤ 1000 ʟʨʥʘ (0,601). 
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8.3. ʆʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ 

ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ 

ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʚʠʭ ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʠʩʧʦˀʠʣʝ ʨʘʟʣʠʯʠʪ ʫʪʠʮʘʿ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʘʛʨʦʝʢʦʣʦʰʢʠʭ 

ʫʩʣʦʚʘ, ʢʘʦ ʠ ʩʦʨʪʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʠ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʜʦʟʘʤʘ ʘʟʦʪʥʝ 

ʧʨʠʭʨʘʥʝ, ʘ ʪʘʢʦʹʝ ʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. 

ɸʥʘʣʠʟʦʤ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ, ʤʦʞʝ ʩʝ 

ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʿʝ ʧʨʦʩʝʯʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʟʘ ʩʚʝ ʛʦʜʠʥʝ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ ʠ ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʠʟʥʦʩʠʣʘ 62,59 kg hl
1
, ʰʪʦ ʿʝ ʟʥʘʪʥʦ ʠʩʧʦʜ ʜʦˁʝ 

ʛʨʘʥʠʮʝ ʢʚʘʣʠʪʝʪʘ ʦʜ 66 kg hl
1
. ʅʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʿʝ ʙʠʣʘ 

ʫ 2012. (65,92 kg hl
1
). ʂʠʰʦʚʠʪʦ ʚʨʝʤʝ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʠ ʫ ʪʦʢʫ ʞʝʪʚʝ ʫ 2014. 

ʛʦʜʠʥʠ ʫʪʠʮʘʣʦ ʿʝ ʥʘ ʩʤʘˁʝˁʝ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (61,80 kg hl
1
), ʰʪʦ ʿʝ 

ʥʘʿʚʝʨʦʚʘʪʥʠʿʝ ʧʦʩʣʝʜʠʮʘ ʘʢʪʠʚʠʨʘˁʘ ʧʨʦʮʝʩʘ ʨʘʟʣʘʛʘˁʝ ʩʢʨʦʙʘ ʫ ʟʨʥʫ. ʅʘ 

ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʥʘʿʚʠʰʝ ʫʪʠʯʝ ʩʘʜʨʞʘʿ ʩʢʨʦʙʘ ʧʘ ʿʝ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʠ 

ʠʥʜʠʨʝʢʪʘʥ ʧʦʢʘʟʘʪʝˀ ʩʘʜʨʞʘʿʘ ʩʢʨʦʙʘ ʫ ʟʨʥʫ, ʦʜʥʦʩʥʦ ʝʢʩʪʨʘʢʪʘ ʫ ʩʣʘʜʫ 

(ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʅʝʧʦʚʦʥˀʠ ʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʫ 2013 ʛʦʜʠʥʠ ʩʫ 

ʠʟʘʟʚʘʣʠ ʧʦʿʘʚʫ ʥʘʿʥʠʞʝ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʦʜ 60,05 kg hl
1
. ɿʥʘʯʘʿʘʥ ʫʪʠʮʘʿ 

ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʥʘ ʚʘʨʠʨʘˁʝ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʿʝʯʤʘ ʧʦʪʚʨʹʫʿʫ 

ʉʪʘʥʯʝʪʠ˂ (1975), ʇʨʞʫˀ ʠ ʩʘʨ., (1997), ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011) ʠ Lalevic and 

Biberdzic (2012). 

ʉʦʨʪʝ ʩʫ ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʦʚʦʤ ʩʚʦʿʩʪʚʫ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ 

ʠʩʧʠʪʠʚʘˁʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʥʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʘ ʟʨʥʘ ʫ 

ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʤʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 (63,70 kg hl
1
), ʘ ʥʘʿʤʘˁʫ 

ʩʦʨʪʘ ɼʫʥʘʚʘʮ (61,08 kg hl
1
). ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʫ ʜʝʣʠʤʠʯʥʦʿ 

ʩʘʛʣʘʩʥʦʩʪʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʇʘʫʥʦʚʠ˂ʘ (2001), ʢʦʿʠ ʫʪʚʨʹʫʿʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʭʝʢʪʦʣʠʪʘʨʩʢʦʿ ʤʘʩʠ ʟʨʥʘ ʩʦʨʪʠ ʫ ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʠ ʦʜʩʫʩʪʚʦ 

ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʦʨʪʠ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ. ʊʘʢʦʹʝ, ɻʣʘʤʦʯʣʠʘ ʠ ʩʘʨ. (2011) ʠ 

Popoviĺ et al. (2011) ʫʪʚʨʹʫʿʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʩʦʨʪʠ ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ 

ʫ ʧʨʚʦʿ ʠ ʪʨe˂ ʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʠ ʦʜʩʫʩʪʚʦ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ 

ʠʩʧʠʪʠʚʘˁʘ. ʄʝʹʫʪʠʤ, ʨʝʟʫʣʪʘʪʠ ʫʢʘʟʫʿʫ ʥʘ ʨʘʟʣʠʯʠʪʫ ʨʝʘʢʮʠʿʫ ʩʦʨʪʠ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ ʧʨʦʠʟʚʦʜˁʝ. ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʠʤʘʣʘ 

ʥʘʿʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʫ 2012. ʠ 2013. ʛʦʜʠʥʠ (68,15 ʠ 61,01 kg hl
1
), ʘ 
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ʩʦʨʪʘ ɱʘʜʨʘʥ ʫ 2014. ʛʦʜʠʥʠ (63,27 kg hl
1
). ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩa ʟʨʥʘ ʩʦʨʪe 

ɼʫʥʘʚʘʮ ʙʠʣʘ ʿʝ ʥʘʥʿʠʞʘ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ. ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʿʝ 

ʩʦʨʪʥʘ ʦʩʦʙʠʥʘ ʢʦʿʘ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʟʘʚʠʩʠ ʦʜ ʫʪʠʮʘʿʘ ʛʦʜʠʥʝ, ʰʪʦ ʿʝ ʫ ʩʘʛʣʘʩʥʦʩʪʠ 

ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʥʘʚʦʜʝ ʉʪʘʥʯʝʪʠ˂ (1975), ʇʘʫʥʦʚʠ˂ (2001) ʠ Lalevic and 

Biberdzic (2012). 

ʀʟʤʝʹʫ ʩʚʠʭ ʚʘʨʠʿʘʥʪʠ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʩʫ ʧʦʩʪʦʿʘʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʧʨʦʩʝʯʥʦʿ ʭʝʢʪʦʣʠʪʘʨʩʢʦʿ ʤʘʩʠ ʟʨʥʘ. ʋ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ ʥʘʿʚʝ˂ʘ 

ʧʨʦʩʝʯʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʿʝ ʙʠʣʘ ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (63,46 kg hl
1
), ʘ 

ʥʘʿʤʘˁʘ ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (61,03 kg hl
1
). ʈʝʟʫʣʪʘʪʠ ʦʛʣʝʜʘ ʩʫ ʜʝʣʠʤʠʯʥʦ 

ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʇʘʫʥʦʚʠ˂ʘ (2001), ʢʦʿʠ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʥʠʿʝ 

ʫʦʯʠʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʦʿ ʤʘʩʠ ʟʨʥʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. 

ɼʨʫʛʝ ʛʦʜʠʥʝ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 300 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ 

ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʫ ʩʝʪʚʝ ʦʜ 400 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
, ʜʦʢ 

ʿʝ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 500 ʢʣʠʿʘʚʠʭ 

ʟʨʥʘ m
2
 ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʤʘˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʙʝ ʤʘˁʝ ʛʫʩʪʠʥʝ. ʉʫʧʨʦʪʥʦ ʨʝʟʫʣʪʘʪʠʤʘ 

ʠʩʧʠʪʠʚʘˁʘ, McKenzie et al. (2010) ʟʘʢˀʫʯʫʿʫ ʜʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ (ʦʜ 100 ʜʦ 500 ʟʨʥʘ 

m
2
) ʫ ʫʩʣʦʚʠʤʘ ʂʘʥʘʜʝ ʥʠʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ 

ʿʝʯʘʤʘ. ʄʝʹʫʪʠʤ, ʧʦʤʝʥʫʪʠ ʘʫʪʦʨʠ ʩʫ ʠʧʘʢ ʫʪʚʨʜʠʣʠ ʥʝʰʪʦ ʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ 

ʤʘʩʫ ʟʨʥʘ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 300 ʟʨʥʘ m
2 

(68,8 kg hl
1
) ʫ ʫ ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʫ 

ʩʝʪʚʝ ʦʜ 500 ʟʨʥʘ m
2 
(68,3 kg hl

1
).  

ʇʦʜ ʫʪʠʮʘʿʝʤ ʧʨʠʭʨʘʥʝ ʘʟʦʪʥʦʤ ʥʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʭʝʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʿʝ 

ʠʩʧʦˀʝʥʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʜʦʧʫʥʩʢʦʿ ʠʩʭʨʘʥʠ (ʦʢʦ 100 kg ha

1
), 

ʧʨʠ ʯʝʤʫ ʿʝ ʧʨʦʩʝʯʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʠʟʥʦʩʠʣʘ 63,50 kg hl
1
. ʅʘʿʤʘˁʘ 

ʧʨʦʩʝʯʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ ʿʝ ʙʠʣʘ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʙʝʟ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ (61,27 kg hl
1
), ʘʣʠ ʩʝ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (61,63 kg hl
1
). ʋ 2012. ʛʦʜʠʥʠ ʪʨʝʪʤʘʥʠ ʩʘ 30 ʠ 

60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʊʨʝʪʤʘʥʠ ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʫ 2013. ʠ 2014. ʛʦʜʠʥʠ. ʋ ʩʚʝ ʪʨʠ 

ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʦʛ ʪʨʝʪʤʘʥʘ ʠ ʪʨʝʪʤʘʥʘ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʩʘʛʣʘʩʥʠ ʩʘ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

205 

 

ʨʝʟʫʣʪʘʪʠʤʘ ʉʪʘʥʢʦʚʠ˂ʘ ʠ ʩʘʨ. (2000), ʢʦʿʠ ʠʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʠʭ ʜʦʟʝ ʘʟʦʪʘ 

(0, 100, 120 ʠ 140 kg ha
1
) ʥʘ ʩʦʨʪʫ ʦʟʠʤʦʛ ʿʝʯʤʘ ʂʨʠʩʪʘʣ (1998ï1999), ʫʪʚʨʹʫʿʫ 

ʥʘʿʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ 100 kg ha
1
 ʘʟʦʪʘ (64,95 kg hl

1
). 

ʊʘʢʦʹʝ, ʩʘʛʣʘʩʥʦ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ Knezevic et al. (2011) ʫʢʘʟʫʿʫ ʥʘ ʨʘʩʪ 

ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʦʟʠʤʠʭ ʣʠʥʠʿʘ ʿʝʯʤʘ ʜʦ ʤʘʢʩʠʤʘʣʥʝ ʜʦʟʝ ʦʜ 60 kg ha
1
. 

ʈʝʟʫʣʪʘʪʠ ʦʛʣʝʜʘ ʩʫ ʜʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ Lalevic and Biberdzic 

(2012), ʢʦʿʠ ʥʘ ʧʦʜʨʫʯʿʫ ʎʨʥʝ ɻʦʨʝ ʫʦʯʘʚʘʿʫ ʥʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ 

ʟʨʥʘ ʩʦʨʪʠ ʦʟʠʤʦʛ ʿʝʯʤʘ (ɻʨʘʥʜ ʠ ʈʝʢʦʨʜ) ʦʜ 62,8 kg hl
1
 ʧʨʠʤʝʥʦʤ ʥʝʰʪʦ ʥʠʞʝ 

ʜʦʟʝ ʦʜ 80 kg ha
1
 ʘʟʦʪʘ. ʇʨʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 100 kg ha

1
 ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʤʘʣʦ 

ʦʧʘʜʘ, ʘʣʠ ʪʦ ʩʤʘˁʝˁʝ ʥʠʿʝ ʙʠʣʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ 

ʧʦʢʘʟʫʿʫ ʟʥʘʯʘʿʥʦ ʩʤʘˁʝˁʝ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʧʨʠ ʫʧʦʪʨʝʙʠ ʫʢʫʧʥʝ ʜʦʟʝ 

ʘʟʦʪʘ ʦʜ 135 kg ha
1
 ʫ ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ. ɼʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʦ, 

Ottman (2011) ʥʘ ʧʦʜʨʫʯʿʫ ɸʨʠʟʦʥʝ ʫʪʚʨʹʫʿʝ ʥʘʿʚʝ˂ʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ 

ʩʦʨʪʠ ʧʠʚʩʢʦʛ ʿʝʯʤʘ Conrad (60,8 kg hl
1
) ʠ Moravian 69 (59,0 kg hl

1
) ʫʧʦʪʨʝʙʦʤ 

ʜʦʟʝ ʘʟʦʪʘ ʦʜ 90 kg ha
1
, ʘ ʥʘʿʤʘˁʫ ʫʧʦʪʨʝʙʦʤ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 200 kg ha

1
 

(59,0 ʠ 57,9 kg hl
1
), ʤʝʹʫʪʠʤ, ʦʚʘ ʚʘʨʠʨʘˁʘ ʥʠʩʫ ʧʦʢʘʟʘʣʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿ. 

ʉʫʧʨʦʪʥʦ, ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011) ʫʢʘʟʫʿʫ ʥʘ ʨʘʩʪ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʩʦʨʪʠ 

ʦʟʠʤʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ ʜʦ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʦʜ 130 kg ha
1
. 

ʈʘʟʣʠʯʠʪʠ ʧʦʜʘʮʠ ʦ ʫʪʠʮʘʿʫ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ ʿʝʯʤʘ 

ʤʦʛʫ ʩʝ ʧʨʠʧʠʩʘʪʠ ʩʦʨʪʥʠʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ, ʨʘʟʣʠʯʠʪʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʠ 

ʨʘʟʣʠʯʠʪʠʤ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ ʧʨʦʠʟʚʦʜˁʝ. 

ʂʦʨʝʣʘʮʠʦʥʘ ʘʥʘʣʠʟʘ ʫʢʘʟʫʿʝ ʥʘ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ 

ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʠ ʚʠʩʠʥʝ ʙʠˀʘʢʘ (0,52), ʤʘʩʝ 1000 ʟʨʥʘ (0,33), ʤʘʩʝ ʟʨʥʘ 

ʧʦ ʢʣʘʩʫ (0,31), ʧʨʠʥʦʩʘ ʟʨʥʘ (0,31), ʜʫʞʠʥʝ ʢʣʘʩʘ (0,17), ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(0,16), ʞʝʪʚʝʥʦʛ ʠʥʜʝʢʩʘ (0,16), ʙʨʦʿʘ ʢʣʘʩʦʚʘ (0,13) ʠ ʙʨʦʿʘ ʙʠˀʘʢʘ (0,11). 

ʅʝʛʘʪʠʚʥʘ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʿʝ ʙʠʣʘ ʩʘʤʦ ʩʘ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 

2,5 mm (ï0,41). ʈʝʟʫʣʪʘʪʠ ʪʨʦʛʦʜʠʰˁʝʛ ʦʛʣʝʜʘ ʩʫ ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

ʇʘʫʥʦʚʠ˂ʘ (2001), ʢʦʿʠ ʫʢʘʟʫʿʝ ʥʘ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʦʥʫ ʚʝʟʫ ʭʝʢʪʦʣʠʪʘʨʩʢʝ 

ʤʘʩʝ ʟʨʥʘ ʩʘ ʤʘʩʦʤ 1000 ʟʨʥʘ (0,39) ʠ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (0,33). ɼʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʦ 

ʜʦʙʠʿʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, Dyulgerovʘ (2012) ʫʪʚʨʹʫʿʝ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ ʩʘ ʤʘʩʦʤ 1000 ʟʨʥʘ (0,789), ʤʘʩʦʤ ʟʨʥʘ 
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ʢʣʘʩʘ (0,606), ʤʘʩʦʤ ʟʨʥʘ ʙʠˀʢʝ (0,577), ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,517), ʘ ʩʫʧʨʦʪʥʦ 

ʥʝʛʘʪʠʚʥʫ ʘʣʠ ʥʝ ʟʥʘʯʘʿʥʫ ʩʘ ʚʠʩʠʥʦʤ ʙʠˀʢʝ (ï0,336). 

ʉʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm, ʧʨʝʤʘ ʥʘʰʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ, ʟʥʘʯʘʿʥʦ 

ʟʘʚʠʩʠ ʦʜ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʇʦʜ 

ʫʪʠʮʘʿʝʤ ʦʚʠʭ ʬʘʢʪʦʨʘ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʚʘʨʠʨʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 

63,3% ʜʦ 93,4%. 

ʋ ʧʨʦʠʟʚʦʜˁʠ ʧʠʚʩʢʦʛ ʿʝʯʤʘ, ʜʝʙˀʠʥʘ ʟʨʥʘ ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʤʘʨʥʫ ʦʩʦʙʠʥʫ 

ʢʚʘʣʠʪʝʪʘ, ʿʝʨ ʩʠʪʥʘ ʟʨʥʘ ʩʘʜʨʞʝ ʤʘˁʠ ʥʠʚʦ ʩʢʨʦʙʘ ʠ ʚʝ˂ʠ ʥʠʚʦ ʧʨʦʪʝʠʥʘ, ʯʠʤʝ ʩʝ 

ʩʤʘˁʫʿʝ ʩʘʜʨʞʘʿ ʝʢʩʪʨʘʢʪʘ (Savin and MolinaïCano, 2002; Foks et al., 2006; Madiĺ 

et al., 2006; Kaya and Ayranc, 2016). ʇʨʝʤʘ ʧʨʘʚʠʣʥʠʢʫ ɽʚʨʦʧʩʢʝ ʧʠʚʘʨʩʢʝ 

ʢʦʥʚʝʥʮʠʿʝ (EBC) ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʟʨʥʘ ʧʨʝʤʘ ˁʠʭʦʚʦʿ ʜʝʙˀʠʥʠ ʿʝ ʛʨʫʧʠʩʘʥʘ ʫ 

ʯʝʪʠʨʠ ʢʘʪʝʛʦʨʠʿʝ: I ʢʣʘʩʘ ï ʟʨʥʘ Ó2,8 mm, II ʢʣʘʩʘ ï ʟʨʥʘ 2,5ï2,8 mm, III ʢʣʘʩʘ ï 

ʟʨʥʘ 2,2ï2,5 mm ʠ ʦʪʧʘʜ <2,2 mm. ʋ ʧʨʦʠʟʚʦʜˁʠ ʩʣʘʜʘ ʩʝ ʢʦʨʠʩʪʝ ʬʨʘʢʮʠʿʝ ʟʨʥʘ I 

ʠ II ʢʣʘʩʝ. ʋ ʚʝ˂ʠʥʠ ʟʝʤʘˀʘ ʧʠʚʘʨʩʢʘ ʠʥʜʫʩʪʨʠʿʘ ʟʘʭʪʝʚʘ ʫʯʝʰ˂ʝ ʬʨʘʢʮʠʿʝ ʟʨʥʘ 

Ó2,5 mm ʚʠʰʝ ʦʜ 80% (Savin and MolinaïCano, 2002), ʘ ʤʘˁʝ ʦʜ 3% ʟʨʥʘ ʬʨʘʢʮʠʿʝ 

ʟʨʥʘ <2,2 mm (Fox et al. 2009). ʊʘʢʘʚ ʿʝʯʘʤ ʩʝ ʣʘʢʰʝ ʩʣʘʜʫʿʝ ʠ ʦʜ ˁʝʛʘ ʩʝ ʜʦʙʠʿʘ 

ʭʦʤʦʛʝʥʠʿʝ ʨʘʟʛʨʘʹʝʥ ʩʣʘʜ (ʇʘʫʥʦʚʠ˂ ʠ ʄʘʜʠ˂, 2011). ʂʘʢʦ ʩʫ ʧʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ 

ʟʘʭʪʝʚʠ ʧʠʚʘʨʩʢʝ ʠʥʜʫʩʪʨʠʿʝ ʧʦʩʪʘʣʠ ʩʪʨʦʞʠʿʠ ʧʦ ʧʠʪʘˁʫ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʿʝʯʤʘ 

ʢʘʦ ʦʩʥʦʚʥʝ ʩʠʨʦʚʠʥʝ ʫ ʧʨʦʠʟʚʦʜˁʠ ʩʣʘʜʘ ʠ ʧʠʚʘ, ʩʤʘʪʨʘ ʩʝ ʜʘ ʜʦʙʘʨ ʧʠʚʩʢʠ ʿʝʯʘʤ 

ʪʨʝʙʘ ʜʘ ʩʘʜʨʞʠ ʚʠʰʝ ʦʜ 90% ʬʨʘʢʮʠʿʝ ʟʨʥʘ Ó2,5 mm. ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ 

ʜʝʙˀʠʥʝ Ó2,5 mm ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʟʘ ʩʚʝ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʝ ʘʟʦʪʘ 

ʫ ʧʨʠʭʨʘʥʠ ʠʟʥʦʩʠʦ ʿʝ 81,5%. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʩʘʛʣʘʩʥʠ ʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

ʢʦʿʝ ʥʘʚʦʜe Prģulj et al. (2014). ʀʩʪʠ ʘʫʪʦʨʠ ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʦʩʘʤ ʩʦʨʪʠ ʿʘʨʦʛ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʫ ʪʦʢʫ ʩʝʜʘʤ ʛʦʜʠʥʘ (1998ï2004) ʥʘ ʧʦʜʨʫʯʿʫ ʅʦʚʦʛ ʉʘʜʘ, ʧʨʠ ʯʝʤʫ 

ʿʝ ʥʝʰʪʦ ʤʘˁʝ ʦʜ 50% ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʠʤʘʣʦ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʟʨʥʘ 

ʠʟʥʘʜ 2,5 mm ʧʨʝʢʦ 85%, ʘ ʫ ʚʠʰʝ ʦʜ 50% ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʥʠʞʝ ʦʜ 80%. 

ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʛʦʜʠʥʘʤʘ, ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʧʨʝʢʦ 2,5 mm ʿʝ 

ʟʘʙʝʣʝʞʝʥ ʫ 2014. ʛʦʜʠʥʠ (85,6%), ʘ ʥʘʿʤʘˁʠ ʫ 2013. ʛʦʜʠʥʠ (76,1%). Fathi et al. 

(1997), Savin et al. (1997) ʠ Magliano et al. (2014) ʩʤʘʪʨʘʿʫ ʜʘ ʩʫʰʘ ʠ ʚʠʩʦʢʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʢʦʤ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʠʩʪʦʚʨʝʤʝʥʦ ʧʦʚʝ˂ʘʚʘʿʫ ʩʘʜʨʞʘʿ ʩʠʪʥʠʭ ʟʨʥʘ, 

ʰʪʦ ʧʦʪʚʨʹʫʿʫ ʠ ʥʘʰʠ ʨʝʟʫʣʪʘʪʠ. ʉʘʛʣʘʩʥʦ ʨʝʟʫʣʪʘʪʠʤʘ ʟʘ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ 

Ó2,5 mm ʦʜ 76,1% ʫ 2013. ʛʦʜʠʥʫ ʠ Magliano et al. (2014) ʠʩʪʠʯʫ ʜʘ ʿʝ ʥʘʿʤʘˁʠ 
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ʩʘʜʨʞʘʿ ʟʨʥʘ  Ó2,5 mm (63%) ʙʠʦ ʿʝ ʥʘ ʣʦʢʘʮʠʿʠ ʩʘ ʥʘʿʤʘˁʝ ʧʘʜʘʚʠʥʘ (ʫʢʫʧʥʦ ʠ ʫ 

ʧʝʨʠʦʜʫ ʧʦʩʣʝ ʮʚʝʪʘˁʘ).  

ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʩʦʨʪʠ, ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ 

ʜʝʙˀʠʥʝ ʧʨʝʢʦ 2,5 mm ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 

456 (85,7%), ʘ ʥʘʿʤʘˁʠ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (77,2%). ʅʘ ʟʥʘʯʘʿʥʝ ʩʦʨʪʥʝ ʨʘʟʣʠʢʝ ʫ 

ʧʦʛʣʝʜʫ ʫʯʝʰ˂ʘ ʬʨʘʢʮʠʿʝ ʟʨʥʘ Ó2,5 mm ʫʢʘʟʫʿʫ ʠ ʄʘʢʩʠʤʦʚʠ˂ ʠ ʩʘʨ. (1997a, 

1997ʙ), Koutna et al. (2003), Paunoviĺ et al. (2009ʘ) ʠ Prģulj et al. (2014). 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʧʦʚʝ˂ʘˁʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʟʘʧʘʞʝʥ ʿʝ ʪʨʝʥʜ ʩʤʘˁʠʚʘˁʘ 

ʫʢʫʧʥʦʛ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʧʨʚʝ ʠ ʜʨʫʛʝ ʢʣʘʩʝ, ʦʜ 83,7% ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʜʦ 79,4% ʫ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʋ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʫʿʝ 

ʩʘʜʨʞʘʿ ʬʨʘʢʮʠʿʝ ʟʨʥʘ Ó2,5 mm, ʦʩʠʤ ʫ 2013. ʛʦʜʠʥʠ ʫ ʢʦʿʦʿ ʫ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 350 ʠ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
. ʉʘʛʣʘʩʥʦ, Paunoviĺ 

et al. (2009ʘ) ʠʩʪʠʯʫ ʜʘ ʿʝ ʩʤʘʠˁʚʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ 

ʜʦʚʝʣʦ ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ. ʉʤʘˁʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʟʨʥʘ 

ʧʨʚʝ ʢʣʘʩʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʧʦʪʚʨʹʫʿʫ ʠ ʉʪʘʥʯʝʪʠ˂ (1978), ɸʛʘʥʦʚʠ˂ 

(1978), ʇʘʫʥʦʚʠ˂ʘ(2001) ʠ Koutna et al. (2003). ʉʫʧʨʦʪʥʦ, OôDonovan et al. (2012) 

ʠʩʪʠʯʫ ʜʘ ʩʝ ʥʘ ʧʦʜʨʫʯʿʫ ʂʘʥʘʜʝ ʩʘ ʧʦʚʝ˂ʘʝˁʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʧʦʚʝ˂ʘʚʘ 

ʫʥʠʬʦʨʤʥʦʩʪ ʟʨʥʘ ʿʝʯʤʘ. ʅʘʿʚʝ˂ʝ ʧʦʚʝ˂ʘˁʝ ʫʥʠʬʦʨʤʥʦʩʪʠ ʟʨʥʘ ʿʝ ʟʘʙʝʣʝʞʝʥʦ 

ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 100 ʠ 300 ʩʝʤʝʥʘ m
ï2
. ɼʘˀʝ ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʠʿʝ 

ʠʤʘʣʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʜʘˀʠ ʨʘʩʪ ʫʥʠʬʦʨʤʥʦʩʪʠ ʟʨʥʘ. Noworolnik (2010) ʫʦʯʘʚʘ 

ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʭ ʦʜ 2,5 mm ʩʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʦʜ 80 ʜʦ 

86% (2004ï2005) ʠ ʦʜ 79 ʜʦ 86% (2006ï2007). ʅʘʰʠ ʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʟʘ 

ʧʨʦʠʟʚʦʜˁʫ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʩʫ ʟʥʘʪʥʦ ʥʝʧʦʚʦˀʥʠʿʠ ʫ ʦʜʥʦʩʫ ʥʘ ʭʣʘʜʥʠʿʝ 

ʢʣʠʤʘʪʩʢʝ ʫʩʣʦʚʝ ʇʦˀʩʢʝ, ʰʪʦ ʯʝʩʪʦ ʜʦʚʦʜʠ ʜʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʢʦʣʠʯʠʥʝ ʘʟʦʪʥʦʛ 

ʹʫʙʨʠʚʘ ʠʤʘʿʫ ʘʥʪʘʛʦʥʠʩʪʠʯʢʦ ʜʝʿʩʪʚʦ. ʊʘʢʦʹʝ, ʯʝʩʪʝ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ, 

ʜʝʬʠʮʠʪ ʚʣʘʛʝ ʠʣʠ ʧʦʣʝʛʘˁʝ ʙʠˀʘʢʘ ʫ ʬʘʟʠ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʫʪʠʯʫ ʥʘ ʩʤʘˁʝʥʫ 

ʩʠʥʪʝʟʫ ʩʢʨʦʙʘ, ʘ ʩʚʝ ʪʦ ʜʦʚʦʜʠ ʜʦ ʩʤʘʝˁˁʘ ʚʝʣʠʯʠʥʝ ʠ ʤʘʩʝ ʟʨʥʘ. 

ʅʘʿʚʝ˂ʠ ʫʢʫʧʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ ʧʨʚʝ ʠ ʜʨʫʛʝ ʢʣʘʩʝ ʿʝ ʟʘʧʘʞʝʥ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 

105 kg ha
1
 ʘʟʦʪʘ (82,8%). ʅʘʿʤʘˁʝ ʧʨʦʩʝʯʥʦ ʫʯʝʰ˂ʝ ʟʨʥʘ Ó2,5 mm ʧʦʢʘʟʘʦ ʿʝ 

ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (80,3%). ʋ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ, ʩʘʜʨʞʘʿ ʟʨʥʘ ʠʟʥʘʜ 

2,5 mm ʟʥʘʯʘʿʥʦ ʨʘʩʪʝ ʜʦ ʪʨʝʪʤʘʥʘ ʦʜ 30 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ, ʟʘʪʠʤ ʩʘ 

ʧʨʠʤʝʥʦʤ 60 kg ha
1
 ʩʪʘʛʥʠʨʘ, ʘ ʧʨʠʤʝʥʦʤ ʥʘʿʚʝ˂ʝ ʜʦʟʝ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʦʜ 
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90 kg ha
1 
ʟʥʘʯʘʿʥʦ ʦʧʘʜʘ. ʋ ʧʨʚʦʿ ʠ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʧʨʦʩʝʯʥʦʤ ʩʘʜʨʞʘʿʫ ʟʨʥʘ Ó2,5 mm ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʥʪʝ ʠ ʚʘʨʠʿʘʥʪʝ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʋ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʿʝ ʠʩʧʦˀʠʦ ʟʥʘʯʘʿʥʦ ʤʘˁʝ ʫʯʝʰ˂ʝ ʟʨʥʘ Ó2,5 mm ʫ ʦʜʥʦʩʫ ʥʘ 

ʦʩʪʘʣʝ ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

ʉʪʘʥʢʦʚʠ˂ʘ ʠ ʩʘʨ. (2000), ʢʦʿʠ ʫʦʯʘʚʘʿʫ ʥʘʿʚʝʠ˂ ʩʘʜʨʞʘʿ ʢʨʫʧʥʝ ʬʨʘʢʮʠʿʝ ʥʘ 

ʚʘʨʠʿʘʥʪʠ ʩʘ 100 kg ha
1 
ʘʟʦʪʘ (93,76%), ʘ ʥʘʿʤʘˁʠ ʥʘ ʢʦʥʪʨʦʣʥʦ ʿ ʚʘʨʠʿʘʥʪʠ 

(79,09%). ʇʨʝʤʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ, ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʝ ʘʟʦʪʘ ʥʘ 120 ʠ 140 kg ha
1
 

ʩʤʘˁʫʿʝ ʩʝ ʫʜʝʦ ʟʨʥʘ Ó2,5 mm ʟʘ ʦʢʦ 2%. ʉʫʧʨʦʪʥʦ, Paunoviĺ et al. (2009ʘ) ʥʘ 

ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʪʨʠ ʜʦʟʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ (50, 80 ʠ 100 kg N ha
1
) ʥʘ ʧʝʪ ʩʦʨʪʠ ʿʘʨʦʛ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʫ ʪʦʢʫ ʪʨʠ ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ, ʠʩʪʠʯʫ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʫʜʝʦ ʟʨʥʘ ʧʨʚʝ 

ʢʣʘʩʝ ʢʦʜ ʩʚʠʭ ʩʦʨʪʠ ʠʤʘʣʘ ʥʘʿʥʠʞʘ ʜʦʟʘ ʘʟʦʪʘ (50 kg ha
1
). ʇʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ ʿʝ 

ʦʚʦ ʨʝʟʫʣʪʘʪ ʟʥʘʪʥʦ ʚʝ˂ʝʛ ʙʨʦʿʘ ʙʠˀʘʢʘ ʠ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʠ ʚʝ˂ʝʛ 

ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ. ʇʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʿʝ ʜʦʚʝʣʦ ʜʦ ʚʝ˂ʝʛ ʧʦʚʝ˂ʘˁʘ ʦʧʰʪʝʛ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ, ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʰʪʦ ʿʝ ʩʚʝ ʟʘʿʝʜʥʦ 

ʫʪʠʮʘʣʦ ʥʘ ʩʤʘˁʠʚʘˁʝ ʫʥʠʬʦʨʤʥʦʩʪʠ ʟʨʥʘ, ʧʨʝ ʩʚʝʛʘ, ʧʨʝʢʦ ʟʨʥʘ ʠʟ ʙʦʯʥʠʭ 

ʢʣʘʩʦʚʘ. Dubis et al. (2012), ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʦʛ ʥʘʯʠʥʘ ʧʨʠʤʝʥʝ ʠ 

ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ (ʦʜ 0 ʜʦ 80 kg ha
1
) ʥʘ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʩʦʨʪʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ 

ʿʝʯʤʘ Prestige ʫ ʜʚʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ (2003-2004) ʫ ʇʦˀʩʢʦʿ ʥʘʚʦʜʝ ʩʫʧʨʦʪʥʝ 

ʨʝʟʫʣʪʘʪʝ. ʀʩʪʠ ʘʫʪʦʨʠ ʠʩʪʠʯʫ ʜʘ ʿʝ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʙʠʦ ʚʨʣʦ ʚʠʩʦʢ ʫ ʦʙʝ 

ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ (99,1% ʠ 99,0%). ʂʦʣʠʯʠʥʝ ʘʟʦʪʘ ʠ ʥʘʯʠʥʠ ʧʨʠʤʝʥʝ ʥʠʩʫ 

ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʥʘ ʦʚʫ ʦʩʦʙʠʥʫ. ɺʘʨʠʨʘˁʘ ʠʟʤʝʹʫ ʧʨʠʤʝˁʝʥʠʭ ʢʦʤʙʠʥʘʮʠʿʘ 

ʠʩʭʨʘʥʝ ʘʟʦʪʦʤ ʥʠʩʫ ʧʨʝʣʘʟʠʣʘ 1%, ʰʪʦ ʿʝ ʨʝʟʫʣʪʘʪ ʤʘˁʝʛ ʠʩʢʦʨʠʰ˂ʝˁʘ ʘʟʦʪʘ ʦʜ 

ʩʪʨʘʥʝ ʙʠˀʘʢʘ ʫ ʟʥʘʪʥʦ ʭʣʘʜʥʠʿʠʤ ʫʩʣʦʚʠʤʘ ʇʦˀʩʢʝ. 

ʅʘ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʿʝ ʧʦʢʘʟʘʣʘ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(0,50), ʚʠʩʠʥʘ ʙʠˀʘʢʘ (0,52), ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ (0,50), ʜʫʞʠʥʘ ʢʣʘʩʘ (0,46), ʤʘʩʘ 

1000 ʟʨʥʘ (0,44), ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,35) ʠ ʧʨʠʥʦʩ ʟʨʥʘ (0,33). ʅʝʛʘʪʠʚʥʘ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʿʝ ʫʪʚʨʹʝʥʘ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʟʨʥʘ Ó2,5 mm ʠ ʟʨʥʘ ʢʣʘʩʝ 2,2ï2,5 mm 

(ï0,87). Passarella et al. (2002) ʫʪʚʨʹʫʿʫ ʩʥʘʞʘʥ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ 

ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ ʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʘ Paunoviĺ et al. (2006ʘ) ʠʩʪʠʯʫ ʜʘ ʿʝ ʩʘʜʨʞʘʿ 

ʟʨʥʘ ʧʨʚʝ ʢʣʘʩʝ ʫ ʧʦʟʠʪʠʚʥʦʿ ʤʝʹʫʟʘʚʠʩʥʦʩʪʠ ʩʘ ʤʘʩʦʤ 1000 ʟʨʥʘ (0,92), ʜʫʞʠʥʦʤ 
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ʢʣʘʩʘ (0,76), ʢʦʝʬʠʮʠʿʝʥʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (0,55), ʘ ʫ ʥʝʛʘʪʠʚʥʦʿ ʩʘ 

ʫʯʝʰ˂ʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (ï0.83). 

ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm, ʟʘ ʩʚʝ ʛʦʜʠʥʝ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʪʨʝʪʤʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʠʟʥʦʩʠ 13,8%. 

ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʚʝʛʝʪʘʮʠʦʥʠʤ ʩʝʟʦʥʘʤʘ, ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ ʿʝ 

ʟʘʙʝʣʝʞʝʥ ʫ 2013. ʛʦʜʠʥʠ (17,3%) ʠ ʙʠʦ ʿʝ ʟʘ 6,7% ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʚʝʛʝʪʘʮʠʦʥʫ 

ʩʝʟʦʥʫ 2014. ʛʦʜʠʥʝ ʩʘ ʥʘʿʤʘˁʠʤ ʫʯʝʰ˂ʝʤ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm (10,6%). 

ʅʘ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʫ ʧʦʢʘʟʘʣʠ ʩʚʠ ʠʩʧʠʪʠʚʘʥʠ 

ʬʘʢʪʦʨʠ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʦʚʠʭ ʬʘʢʪʦʨʘ ʩʘʜʨʞʘʿ ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ ʿʝ ʚʘʨʠʨʘʦ ʫ 

ʠʥʪʝʨʚʘʣʫ ʦʜ 5,5% ʜʦ 27,0%. 

ʇʨʦʫʯʘʚʘʥʝ ʩʦʨʪʝ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʦʤ ʩʘʜʨʞʘʿʫ ʟʨʥʘ 

ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm. ʋ ʫʢʫʧʥʦʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʥʘʿʚʝ˂ʝ ʫʯʝʰ˂ʝ ʟʨʥʘ 

ʬʨʘʢʮʠʿʝ ʦʜ 2,2 ʜʦ 2,5 mm ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (16,9%), ʘ ʥʘʿʤʘˁʝ ʩʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 456 (11,5%). ʇʨʚʝ ʠ ʜʨʫʛʝ ʛʦʜʠʥʝ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ ʿʝ 

ʠʩʧʦʠˀʣʘ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (11,9 ʠ 16,1%), ʘ ʫ ʪʨʝ˂ʦʿ  ʛʦʜʠʥʠ ʩʦʨʪʝ ɱʘʜʨʘʥ (11,9%) ʠ 

ʅʦʚʦʩʘʜʩʢʠ 448 (11,2%). ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456 ʿʝ ʠʤʘʣʘ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ 

ʜʝʙʠˀʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ. 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʩʪʫ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʟʘʧʘʞʝʥ ʿʝ ʨʘʩʪ ʧʨʦʩʝʯʥʦʛ ʩʘʜʨʞʘʿʘ 

ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ. ʅʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʬʨʘʢʮʠʿʝ ʦʜ 2,2 ʜʦ 2,5 mm ʿʝ ʠʩʧʦˀʝʥ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʥʘʿʚʝ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ (15,0%), ʚʝ˂ʠ ʟʘ 2,7% ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʿʤʘˁʫ ʩʝʪʚʝʥʫ 

ʥʦʨʤʫ (12,3%). ʋ ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʧʦʩʪʦʿʘʣʝ ʩʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ 

ʩʚʠʭ ʪʨʝʪʤʘʥʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʜʦʢ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 450 ʠ 550 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
. 

ʅʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʬʨʘʢʮʠʿʝ ʦʜ 2,2 ʜʦ 2,5 mm, ʟʘ ʩʚʝ ʩʦʨʪʝ ʠ ʛʫʩʪʠʥʝ 

ʩʝʪʚʝ, ʙʠʦ ʿʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (14,6%). ʅʘʿʤʘˁʘ 

ʚʨʝʜʥʦʩʪ ʿʝ ʫʪʚʨʹʝʥʘ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ 60 kg ha
1 
ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (13,8%). ʋ 2012. 

ʛʦʜʠʥʠ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʠ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ 

ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ ʫ ʦʜ ʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥʝ ʘʟʦʪʥʝ ʧʨʠʭʨʘʥʝ ʦʜ 30 ʠ 

60 kg ha
1
.
 
 ʋʪʠʮʘʿ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʥʠʿʝ ʠʤʘʦ ʟʥʘʯʘʿ ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ. 

ʋ 2014. ʛʦʜʠʥʠ ʿʝ ʩʘʤʦ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʠʩʧʦˀʠʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ 

ʩʘʜʨʞʘʿ ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʪʨʝʪʤʘʥʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʈʝʟʫʣʪʘʪʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʜʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʉʪʘʥʢʦʚʠ˂ʘ ʠ ʩʘʨ. (2000), 
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ʢʦʿʠ ʠʩʪʠʯʫ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʬʨʘʢʮʠʿʝ ʟʨʥʘ ʦʜ 2,2 ʜʦ 2,5 mm ʙʠʦ ʫ ʢʦʥʪʨʦʣʥʦʿ 

ʚʘʨʠʿʘʥʪʠ (11,51%), ʜʦʢ ʿʝ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ (3,40%) ʙʠʦ ʥʘ ʚʘʨʠʿʘʥʪʠ ʦʜ  

100 kg ha
1
 ʘʟʦʪʘ. 

ʅʘ ʩʘʜʨʞʘʿ ʟʨʥʘ ʬʨʘʢʮʠʿʝ ʦʜ 2,2 ʜʦ 2,5 mm ʿʘʢʦ ʩʣʘʙ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʩʫ 

ʠʤʘʣʠ ʩʘʤʦ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ (0,14) ʠ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (0,12). 

ʅʝʛʘʪʠʚʥʘ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʿʝ ʫʪʚʨʹʝʥʘ ʿʝ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʬʨʘʢʮʠʿʝ ʟʨʥʘ ʦʜ 2,2 ʜʦ 

2,5 mm ʠ ʩʘʜʨʞʘʿʘ ʬʨʘʢʮʠʿʝ ʟʨʥʘ Ó2,5 mm (ï0,87), ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (ï0,51), 

ʜʫʞʠʥʝ ʢʣʘʩʘ (ï0,48), ʚʠʩʠʥʝ ʙʠˀʘʢʘ (ï0,44), ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (ï0,41), 

ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (ï0,33) ʠ ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (ï0,33). 

ʇʨʦʩʝʯʥʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʟʨʥʘ ʟʘ ʩʚʝ ʛʦʜʠʥʝ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʪʨʝʪʤʘʥʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʿʝ ʠʟʥʦʩʠʣʘ 92,6%. ʇʨʦʩʝʯʥʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʫ ʫʢʫʧʥʦʤ 

ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ, 

ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. ʇʨʦʩʝʯʥʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʫ 2012. ʛʦʜʠʥʠ 

(98,0%) ʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ 2013. (82,6%), ʠ 2014. ʛʦʜʠʥʫ (97,1%). 

ɸʛʘʥʦʚʠ˂ (1964) ʥʘʚʦʜʠ ʜʘ ʜʦʙʘʨ ʧʠʚʩʢʠ ʿʝʯʘʤ ʤʦʨʘ ʠʤʘʪʠ ʚʝ˂ʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ 

ʦʜ 90%, ʘ ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʧʨʝʢʦ 95%, ʰʪʦ ʟʘʜʦʚʦˀʘʚʘ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʩʦʨʪʠ ʫ 

ʧʨʚʦʿ ʠ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ. ʃʦʰʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʪʦʢʦʤ ʬʘʟʝ ʥʘʣʠʚʘˁʘ 

ʟʨʥʘ ʫ ʚʝʛʝʪʘʮʠʦʥʦʿ ʩʝʟʦʥʠ 2013. ʛʦʜʠʥʝ, ʧʨʝ ʩʚʝʛʘ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʥʝʜʦʩʪʘʪʘʢ ʚʣʘʛʝ, ʩʫ ʫʩʣʦʚʠʣʠ ʧʦʿʘʚʫ ʟʥʘʪʥʦ ʣʦʰʠʿʝʛ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʫ ʧoʛʣʝʜʫ 

ʧʨʦʩʝʯʥʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ, ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ, ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʩʘʜʨʞʘʿʘ 

ʬʨʘʢʮʠʿʝ ʟʨʥʘ ʠʟʥʘʜ 2,5 mm ʠ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ. ʂʚʘʣʠʪʝʪ ʟʨʥʘ ʩʦʨʪʠ ʿʘʨʦʛ 

ʿʝʯʤʘ ʫ 2013. ʛʦʜʠʥʠ ʙʠʦ ʿʝ ʟʥʘʪʥʦ ʥʠʞʠ ʦʜ ʩʪʘʥʜʘʨʜʘ ʧʨʦʧʠʩʘʥʦʛ ʟʘ ʧʦʪʨʝʙʝ 

ʧʠʚʘʨʩʢʝ ʠʥʜʫʩʪʨʠʿʝ. ʅʘ ʚʠʩʦʢʫ ʟʘʚʠʩʥʦʩʪ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʦʜ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ 

ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʠʭ ʩʝʟʦʥʘ ʫʢʘʟʫʿʫ Glamoļlija et al. (1998), ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ. 

(2000), ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ. (2011) ʠ Madic et al. (2012ʙ).  

ʅʘʿʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʟʨʥʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʿʝ 

ʧʦʢʘʟʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (92,93%), ʘ ʥʘʿʤʘˁʫ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (91,57%). 

ɽʥʝʨʛʠʿʘ ʢʠʿʘˁʘ ʟʨʥʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, 

ʧʨʠ ʯʝʤʫ ʿʝ ʥʘʿʚʝ˂ʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘʘˁ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʤʘʣʘ ʩʦʨʪʘ ɱʘʜʨʘʥ (98,56%), 

ʫ ʜʨʫʛʦʿ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (84,2%), ʘ ʫ ʪʨʝ˂ ʦʿ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (91,7%). ʅʘʿʤʘˁʫ 

ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʿʝ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 (97,24%), ʘ ʫ 

ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ ʩʦʨʪʘ ɱʘʜʨʘʥ (82,23 ʠ 96,44%). ɿʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʘ ï 
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ʛʦʜʠʥʘ ʫʢʘʟʫʿʝ ʥʘ ʩʧʝʮʠʬʠʯʘʥ ʦʜʛʦʚʦʨ ʩʚʘʢʝ ʩʦʨʪʝ ʫ ʧʦʛʣʝʜʫ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʥʘ 

ʧʨʦʤʝʥˀʠʚʝ ʫʩʣʦʚʝ ʩʨʝʜʠʥʝ. 

ʉʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʫʦʯʘʚʘ ʩʝ ʥʝʟʥʘʪʥʦ 

ʩʤʘʠˁʚʘˁʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ. ʇʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʦʚʝ ʦʩʦʙʠʥʝ ʿʝ ʫʪʚʨʹʝʥʘ 

ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (93,7%). ʅʘʿʤʘˁʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʿʝ ʧʨʦʥʘʹʝʥʘ ʫ 

ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ (93,1%). ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ, ʥʘʿʚʝ˂ʘ 

ʝʥʝʨʛʠʿʘ ʢʠʿʘˁʘ ʿʝ ʧʨʠʤʝ˂ʝʥʘ ʥʘ ʢʦʥʪʨʦʣʥʦʤ ʪʨʝʪʤʘʥʫ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (92,76%). 

ʅʘʿʤʘˁʫ ʧʨʦʩʝʯʥʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʠʤʘʦ ʿʝ ʪʨʝʪʤʘʥ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ 

ʧʨʠʭʨʘʥʠ (92,04%). ʄʝʹʫʪʠʤ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʚʘʨʠʿʘʥʪʝ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʩʫ 

ʧʦʢʘʟʘʣʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʨʦʩʝʯʥʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʩʘʤʦ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ 

ʠʩʧʠʪʠʚʘˁʘ. ʅʝʟʥʘʪʥʘ ʚʘʨʠʨʘˁʘ ʫ ʪʨʦʛʦʜʠʰˁʠʤ ʠʩʧʠʪʠʚʘˁʠʤʘ ʩʫ ʜʝʣʠʤʠʯʥʦ ʫ 

ʩʘʛʣʘʩʥʦʩʪʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʇʘʫʥʦʚʠ˂ʘ (2001), ʢʦʿʠ ʥʘʚʦʜʠ ʜʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ 

ʹʫʙʨʝˁʝ ʘʟʦʪʦʤ ʥʠʿʝ ʠʤʘʣʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʘʨʠʨʘˁʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ. ʊʘʢʦʹʝ, 

Dubis et al. (2012) ʪʚʨʜʝ ʜʘ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʥʠʿʝ ʙʠʪʥʦ ʟʘʚʠʩʠʣʘ ʦʜ ʥʠʚʦʘ 

ʧʨʠʤʝʥʝ ʘʟʦʪʘ. ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʧʠʪʠʚʘˁʘ ʩʫ ʫ ʩʫʧʨʦʪʥʦʩʪʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

ʉʪʘʥʢʦʚʠ˂ʘ ʠ ʩʘʨ. (2000), ʢʦʿʠ ʫʪʚʨʹʫʿʫ ʥʘʿʚʝ˂ʫ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ 

100 kg ha
1
 ʘʟʦʪʘ (95%), ʘ ʥʘʿʤʘˁʘ ʫ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ (ʦʢʦ 80%). ʇʨʦʮʝʥʘʪ 

ʢʣʠʿʘʚʦʩʪʠ ʩʘ ʜʘˀʠʤ ʧʦʨʘʩʪʦʤ ʜʦʟʝ ʘʟʦʪʘ ʦʧʘʜʘ ʪʘʢʦ ʜʘ ʿʝ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ 

140 kg ha
1
 ʘʟʦʪʘ ʠʟʥʦʩʠʦ 91,07%, ʊʘʢʦʹʝ, Bğaģewicz et al. (2007), ʠʩʧʠʪʫʿʫ˂ʠ 

ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ ʥʘ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʿʘʨʝ ʧʠʚʩʢʝ ʩʦʨʪʝ Rastik 

(ʛʦʣʦʟʨʥʘ) ʪʦʢʦʤ 2002 ʛʦʜʠʥʝ ʫ ʇʦˀʩʢʦʿ, ʠʩʪʠʯʫ ʜʘ ʿʝ ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʨʘʩʣʘ ʩʘ 

ʧʦʨʘʩʪʦʤ ʜʦʟʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʜʦ ʜʦʟʝ ʦʜ 50 kg ha
1
 (ʦʜ 89,6% ʜʦ 94,1%).   

ʂʦʨʝʣʘʮʠʦʥʘ ʘʥʘʣʠʟʘ ʫʢʘʟʫʿʝ ʥʘ ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʝʥʝʨʛʠʿʝ ʢʣʠjʘˁʘ 

ʩʘ ʚʠʩʠʥʦʤ ʙʠˀʘʢʘ (0,79), ʭʝʢʪʦʣʠʪʘʨʩʢʦʤ ʤʘʩʦʤ (0,63), ʫʢʫʧʥʠʤ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ 

ʧʨʚʝ ʠ ʜʨʫʛʝ ʢʣʘʩʝ (0,61), ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,54), ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,53), 

ʧʨʠʥʦʩʦʤ ʟʨʥʘ (0,50), ʜʫʞʠʥʦʤ ʢʣʘʩʘ (0,46), ʙʨʦʿʝʤ ʙʠˀʘʢʘ m
ï2

 (0,45) ʠ ʙʨʦʿʝʤ 

ʢʣʘʩʦʚʘ m
2
 (0,25). ʅʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʫʪʚʨʹʝʥʘ ʠʟʤʝʹʫ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʠ 

ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ (ï0,57), ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (ï0,33) ʠ ʫʢʫʧʥʦʛ 

ʙʦʢʦʨʝˁʘ (ï0,28). 

ʇʨʦʩʝʯʥʘ ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʧʠʪʠʚʘˁʘ ʿʝ 

ʠʟʥʦʩʠʣʘ 93,5%. ɺʘʨʠʨʘˁʝ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʚʠʭ 

ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ ʢʨʝʪʘʣʦ ʩʝ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 81,7 % ʜʦ 99,8%. ʇʨʦʩʝʯʥʘ 
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ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʫ 2012. ʠ 2013. ʛʦʜʠʥʠ ʙʠʣʘ ʿʝ ʚʠʩʦʢʘ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 99,0%, 

ʦʜʥʦʩʥʦ 98,4%. ʃʦʰʠ ʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʫ ʚʨʝʤʝ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʫ 2013. ʛʦʜʠʥʠ ʩʫ 

ʫʩʣʦʚʠʣʠ ʣʦʰ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʢʦʿʠ ʥʠʿʝ ʟʘʜʦʚʦˀʘʚʘʦ ʧʦʪʨʝʙʝ ʧʠʚʘʨʩʢʝ ʠʥʜʫʩʪʨʠʿʝ, 

ʘ ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ 83,1%. ʇʨʝʤʘ ʇʘʫʥʦʚʠ˂ʫ ʠ ʩʘʨ. (2007) ʢʦʜ ʜʦʙʨʦʛ ʧʠʚʩʢʦʛ 

ʿʝʯʤʘ ʢʣʠʿʘʚʦʩʪ ʪʨʝʙʘ ʜʘ ʠʟʥʦʩʠ 95%, ʘ ʢʦʜ ʚʨʣʦ ʢʚʘʣʠʪʝʪʥʠʭ ʿʝʯʤʦʚʘ ʢʣʠʿʘʚʦʩʪ 

ʜʦʩʪʠʞʝ ʠ 98%, ʰʪʦ ʟʘʜʦʚʦˀʘʚʘʿʫ ʨʝʟʫʣʪʘʪʠ ʠʟ 2012. ʠ 2014. ʛʦʜʠʥʝ. 

ʅʘ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʝ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʫ 

ʠʤʘʣʠ ʩʘʤʦ ʘʛʨʦʝʢʦʣʦʰʢʠ ʫʩʣʦʚʠ, ʧʨʠ ʯʝʤʫ ʩʫ ʩʦʨʪʝ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ 

ʫʩʣʦʚʝ ʩʨʝʜʠʥʝ (p<0,01). 

ʉʚʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʩʫ ʧʦʢʘʟʘʣʝ ʜʦʙʨʫ ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ, ʢʦʿʘ ʩʝ 

ʢʨʝʪʘʣʘ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 93,1% ʩʦʨʪʝ ɼʫʥʘʚʘʮ ʜʦ 94,03% ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448, 

ʧʨʠ ʯʝʤʫ ʿʝ ʫ ʛʦʜʠʥʘʤʘ ʩʘ ʚʝ˂ʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ (2012. ʠ 2014.) ʩʦʨʪʘ 

ɼʫʥʘʚʘʮ ʠʤʘʣʘ ʥʘʿʚʝ˂ʫ ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ, ʘ ʫ ʥʝʧʦʚʦˀʥʦʿ 2013. ʛʦʜʠʥʠ, ʩʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 448. ʉʫʧʨʦʪʥʦ, ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʿʝ ʠʤʘʣʘ ʥʘʿʤʘˁʫ ʫʢʫʧʥʫ 

ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʫ 2012. ʠ 2014. ʛʦʜʠʥʠ.  

ʂʦʨʝʣʘʮʠʦʥʘ ʘʥʘʣʠʟʘ ʫʪʚʨʹʫʿʝ ʥʘʿʚʝ˂ʫ ʧʦʟʠʪʠʚʥʫ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ 

ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʠ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ (0,80). ʇʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʩʫ ʧʦʢʘʟʘʣʠ ʠ 

ʚʠʩʠʥʘ ʙʠˀʘʢʘ (0,61), ʫʢʫʧʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ ʧʨʚʝ ʠ ʜʨʫʛʝ ʢʣʘʩʝ (0,53), 

ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ (0,49), ʧʨʠʥʦʩ ʟʨʥʘ (0,42), ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,42), ʙʨʦʿ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,41), ʙʨʦʿ ʙʠˀʘʢʘ (0,40), ʜʫʞʠʥʘ ʢʣʘʩʘ (0,33) ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ (0,23). 

ʅʝʛʘʪʠʚʥʘ ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʿʝ ʫʩʪʘʥʦʚˀʝʥʘ ʠʟʤʝʹʫ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʠ ʩʘʜʨʞʘʿʘ 

ʟʨʥʘ ʪʨʝ˂ʝ ʢʣʘʩʝ (ï0,48), ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (ï0,28) ʠ ʫʢʫʧʥʦʛ 

ʙʦʢʦʨʝˁʘ (ï0,24). 

ʉʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʩʪʨʘʞʠʚʘˁʘ je 

ʟʥʘʯʘʿʥʦ ʟʘʚʠʩʠʦ ʦʜ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ 

ʠ ˁʠʭʦʚʠʭ ʠʥʪʝʨʘʢʮʠʿʘ. ʇʦʜ ʫʪʠʮʘʿʝʤ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʦʨʘ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʘʨʦʛ ʿʝʯʤʘ ʿʝ ʚʘʨʠʨʘʦ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 10,31% ʜʦ 15,42%. 

ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʧʨʦʩʝʯʘʥ 

ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ ʠʟʥʦʩʠʦ 12,41% ʠ ʙʠʦ ʿʝ ʫ 

ʦʢʚʠʨʫ ʛʦʨˁʝ ʛʨʘʥʠʮʝ ʦʜ 12,5%. ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʛʦʜʠʥʘʤʘ, ʥʘʿʤʘˁʝ ʫʯʝʰ˂ʝ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʫʪʚʨʹʝʥʦ ʫ 2014. (12,28%). ʉʢʨʘ˂ʝʥʠ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ, 

ʜʝʬʠʮʠʪ ʚʣʘʛʝ ʠ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʫ ʧʝʨʠʦʜʫ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʫ 2013. ʛʦʜʠʥʠ ʩʫ 
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ʫʪʠʮʘʣʠ ʥʘ ʧʦʿʘʚʫ ʥʘʿʚʝ˂ʝʛ ʧʨʦʩʝʯʥʦʛ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (12,55%), ʧʨʠ 

ʯʝʤʫ ʩʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ˁʠʭʦʚ ʫʪʠʮʘʿ ʙʠʦ ʚʝʠ˂ ʦʜ ʫʪʠʮʘʿʘ ʧʦʣʝʛʘˁʘ ʙʠˀʘʢʘ 

ʫ 2012. ʛʦʜʠʥʠ (12,41%). ʆʚʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʉʪʘʨʯʝʚʠ˂ʘ ʠ ʩʘʨ. (1992), 

ʢʦʿʠ ʪʚʨʜʝ ʜʘ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʢʦʤ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʩʤʘˁʫʿʫ ʢʦʥʘʯʥʫ ʤʘʩʫ 

ʟʨʥʘ ʠ ʠʩʪʦʚʨʝʤʝʥʦ ʧʦʚʝ˂ʘʚʘʿʫ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʄʝʹʫʪʠʤ, ʩʦʨʪʝ ʧʦʢʘʟʫʿʫ 

ʨʘʟʣʠʯʠʪʫ ʨʝʘʢʮʠʿʫ ʠ ʦʪʧʦʨʥʦʩʪ ʥʘ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʝʬʠʮʠʪ ʚʣʘʛʝ. 

ʇʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 

456 (12,74%) ʿʝ ʙʠʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ. 

ʅʘʿʥʠʞʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʠʤʘʣʘ ʩʦʨʪʘ ɼʫʥʘʚʘʮ (12,19%). ʆʚʦ ʫʢʘʟʫʿʝ ʜʘ 

ʿʝ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʧʨʝ ʩʚʝʛʘ ʩʦʨʪʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ. ʅʘʠʤʝ, ʩʦʨʪʘ 

ʅʦʚʦʩʘʜʩʢʠ 456 ʩʝ ʦʜʣʠʢʦʚʘʣʘ ʚʠʩʦʢʠʤ ʧʨʠʥʦʩʦʤ, ʥʘʿʚʝ˂ʦʤ ʤʘʩʦʤ 1000 ʟʨʥʘ, 

ʥʘʿʚʝ˂ʦʤ ʭʝʢʪʦʣʠʪʘʨʩʢʦʤ ʤʘʩʦʤ ʟʨʥʘ ʠ ʫʯʝʰ˂ʝʤ ʟʨʥʘ Ó2,5 mm, ʘ ʧʨʠ ʪʦʤ ʿʝ 

ʠʩʧʦˀʠʣʘ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʉʦʨʪʘ ɼʫʥʘʚʘʮ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ 

ʤʘˁʫ ʤʘʩʫ 1000 ʟʨʥʘ, ʤʘˁʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ, ʤʘˁʝ ʫʯʝʰ˂ʝ ʟʨʥʘ ʜʝʙˀʠʥʝ 

ʚʝ˂ʝ ʦʜ 2,5 mm ʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʫʯʝʰ˂ʝ ʬʨʘʢʮʠʿʝ ʟʨʥʘ ʦʜ 2,2 ʜʦ 2,5 mm, ʘʣʠ ʿʝ ʠʧʘʢ 

ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʉʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʩʦʨʪʥʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʿʘ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʟʘʚʠʩʠ ʦʜ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ, ʰʪʦ 

ʧʦʪʚʨʹʫʿʫ ʫ ʩʚʦʿʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʠ Bathgate, (1987), Clancy et al. (1991), 

Bertholdsson (1999), ʄʘʢʩʠʤʦʚʠ˂ ʠ ʩʘʨ. (2000), ʇʘʫʥʦʚʠ˂ (2001), Koutna et al. 

(2003), Le Bail and Meynard (2003), McKenzi et al. (2005), ʄʘʜʠ˂ ʠ ʩʘʨ. (2006ʚ), 

Knezevic et al. (2007), Laliĺ et al. (2009), Griffey et al. (2010), Maleġeviĺ et al. (2010), 

Ottman (2011), Sedl§Ś et al. (2011) ʠ Prģulj et al. (2014). 

ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʫʢʘʟʫʿʫ ʜʘ ʩʫ ʫ ʛʦʜʠʥʘʤʘ ʩʘ ʚʝ˂ʦʤ ʢʦʣʠʯʠʥʦʤ 

ʧʘʜʘʚʠʥʘ ʦʙʝ ʚʠʩʦʢʝ ʩʦʨʪʝ (ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɱʘʜʨʘʥ) ʠʤʘʣʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ ʦʜʥʦʩʫ ʥʘ ʥʠʞʝ ʩʦʨʪʝ (ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɼʫʥʘʚʘʮ). ʀʟʤʝʹʫ 

ʚʠʩʠʥʝ ʙʠˀʘʢʘ ʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʧʦʩʪʦʿʘʣʘ ʩʣʘʙʘ ʘʣʠ ʟʥʘʯʘʿʥʘ 

ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ (0,19), ʰʪʦ ʿʝ ʧʦʨʝʜ ʚʝ˂ʠʭ ʬʠʟʠʦʣʦʰʢʠʭ ʢʘʧʘʮʠʪʝʪʘ 

ʧʦʚʝʟʘʥʦ ʠ ʩʘ ˁʠʭʦʚʦʤ ʦʪʧʦʨʥʦʰ˂ʫ ʥʘ ʧʦʣʝʛʘˁʝ. ʅʘʿʚʝ˂ʝ ʫʯʝʰ˂ʝ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

ʧʦʤʝʥʫʪʠʭ ʩʦʨʪʠ ʿʝ ʟʘʙʝʣʝʞʝʥʦ ʫ 2012. ʛʦʜʠʥʠ ʩʘ ʠʟʨʘʞʝʥʠʤ ʧʦʣʝʛʘˁʝʤ ʙʠˀʘʢʘ. 

ɼʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʦ, Li et al. (2005) ʫʢʘʟʫʿʫ ʥʘ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ 

ʚʠʩʠʥʝ ʙʠʘˀʢʘ ʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ɺʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʝʬʠʮʠʪ ʚʣʘʛʝ ʫ 

2013. ʛʦʜʠʥʠ ʩʫ ʠʩʧʦˀʠʣʠ ʟʥʘʪʥʦ ʤʘˁʠ ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 
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ʧʦʤʝʥʫʪʠʭ ʩʦʨʪʠ. ʅʘʿʚʝ˂ʫ ʦʪʧʦʨʥʦʩʪ ʥʘ ʥʝʧʦʚʦˀʥʝ ʫʩʣʦʚʝ ʫ ʚʨʝʤʝ ʥʘʣʠʚʘˁʘ ʟʨʥʘ 

ʿʝ ʧʦʢʘʟʘʣʘ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 456. ɿʘʭʚʘˀʫʿʫ˂ʠ ʤʘˁʝʤ ʙʨʦʿʫ ʢʣʘʩʦʚʘ, ʤʘˁʦʿ 

ʜʫʞʠʥʠ ʢʣʘʩʘ ʠ ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʠʤʘʣʘ ʿʝ ʟʥʘʪʥʦ ʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ ʫ ʦʜʥʦʩʫ 

ʥʘ 2012. ʠ 2014. ʛʦʜʠʥʫ ʠ ʟʥʘʪʥʦ ʥʠʞʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʆʚʦʤʝ ʿʝ 

ʜʦʧʨʠʥʝʣʘ ʩʤʘˁʝʥʘ ʚʠʩʠʥʘ ʙʠˀʢʘ ʠ ʤʘˁʝ ʠʩʢʦʨʠʰ˂ʝˁʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ. ɺʝ˂ʫ 

ʤʘʩʫ 1000 ʟʨʥʘ ʠ ʥʠʞʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ ʦʜʥʦʩʫ ʥʘ 2012. ʛʦʜʠʥʫ ʩʘ 

ʧʦʣʝʛʘˁʝʤ ʿʝ ʠʩʧʦˀʠʣʘ ʠ ʩʦʨʪʘ ɱʘʜʨʘʥ. ʐʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ʧʦʣʝʛʘˁʝ ʫ 2012. ʛʦʜʠʥʠ 

ʠʤʘʣʦ ʟʥʘʪʥʦ ʚʝ˂ʠ ʫʪʠʮʘʿ ʥʘ ʧʦʚʝ˂ʘˁʝ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʠ ʅʦʚʦʩʘʜʩʢʠ 456 ʠ 

ɱʘʜʨʘʥ ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʜʝʬʠʮʠʪ ʚʣʘʛʝ ʫ 2013. ʛʦʜʠʥʠ. ʉʫʰʘ ʫ 

2013. ʛʦʜʠʥʠ ʩʘ ʚʠʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʠ ʩʢʨʘ˂ʝʥʠ ʧʝʨʠʦʜ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʩʫ 

ʠʤʘʣʠ ʜʘʣʝʢʦ ʚʝ˂ʠ ʫʪʠʮʘʿ ʥʘ ʫʯʝʰ˂ʝ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʠ ʩʘ ʤʘˁʦʤ ʤʘʩʦʤ ʟʨʥʘ 

ʠ ʩʠʪʥʠʿʠʤ ʟʨʥʦʤ (ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ɼʫʥʘʚʘʮ). ʉʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʿʝ ʫ 2013. 

ʛʦʜʠʥʠ ʠʤʘʣʘ ʟʘ 0,61% ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʫ ʦʜʥʦʩʫ ʥʘ 2012. ʛʦʜʠʥʫ, 

ʦʜʥʦʩʥʦ ʟʘ 0,65% ʫ ʦʜʥʦʩʫ ʥʘ 2014. ʛʦʜʠʥʫ. ʇʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 

ʩʦʨʪʝ ɼʫʥʘʚʘʮ ʫ 2013. ʛʦʜʠʥʠ ʿʝ ʙʠʦ ʚʝ˂ʠ ʟʘ 0,59% ʫ ʦʜʥʦʩʫ ʥʘ 2012. ʛʦʜʠʥʫ ʠ ʟʘ 

0,52% ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ 2014. ʛʦʜʠʥʫ.  

ʉʘ ʧʦʨʘʩʪʦʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʨʘʩʪʝ ʠ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʦʜ 

12,14% ʫ ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʜʦ 12,68 % ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ. ʅʘʿʤʘˁʘ 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʜʘʿʝ ʢʨʫʧʥʠʿʝ ʟʨʥʦ ʫ ʢʦʤʝ ʩʝ ʥʘʢʫʧˀʘ ʨʝʣʘʪʠʚʥʦ ʚʝ˂ʘ ʢʦʣʠʯʠʥʘ 

ʩʢʨʦʙʘ ʰʪʦ ʩʤʘˁʫʿʝ ʫʯʝʰ˂ʝ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʆʚʦ ʿʝ ʫ ʩʘʛʣʘʩʥʦʩʪʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

ʢʦʿʝ ʥʘʚʦʜʝ ʇʝʨʠ˂ (1981, 1989), ʇʘʫʥʦʚʠ˂ (2001) ʠ Koutna et al. (2003). ɼʝʣʠʤʠʯʥʦ 

ʩʘʛʣʘʩʥʦ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, Noworolnik (2010) ʫʪʚʨʹʫʿʝ ʨʘʟʣʠʯʠʪʠ ʫʪʠʮʘʿ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʥʘ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʿʘʨʦʛ ʿʝʯʤʘ ʫ ʫʩʣʦʚʠʤʘ ʇʦˀʩʢʝ. ʇʨʝʤʘ ʠʩʪʦʤ 

ʘʫʪʦʨʫ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʥʠʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʠ 

Nadek, Sebastian ʠ Mauritia, ʜʦʢ ʿʝ ʧʦʚʝ˂ʘˁʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʫʪʠʮʘʣʦ ʥʘ ʟʥʘʯʘʿʥʦ 

ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʠ Widawa, Kirsty, Toucan ʠ Nagradowicki. 

ʈʝʟʫʣʪʘʪʠ ʦʛʣʝʜʘ ʩʫ ʩʫʧʨʦʪʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʩʫ ʜʦʙʠʣʠ OôDonovan et al. 

(2011, 2012) ʠ Mekenzi et al. (2005), ʢʦʿʠ ʫ ʫʩʣʦʚʠʤʘ ʂʘʥʘʜʝ ʫʢʘʟʫʿʫ ʥʘ ʩʤʘˁʠʚʘˁʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʛʫʩʪʠʥʝ ʩʝʪʚʝ. OôDonovan et al. 

(2012) ʧʨʠʤʝ˂ʫʿʫ ʜʘ ʿʝ ʥʘʿʚʝ˂ʝ ʩʤʘˁʝˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʦʨʪʠ ʿʝʯʤʘ 

ʧʨʠʤʝ˂ʝʥʦ ʠʟʤʝʹʫ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʦʜ 100 ʠ 300 ʩʝʤʝʥʘ m
2
. ɼʘˀʝ ʧʦʚʝ˂ʘˁʝ ʩʝʪʚʝʥʝ 

ʥʦʨʤʝ ʿʝ ʨʝʟʫʣʪʠʨʘʣʦ ʤʘʣʠʤ ʠʣʠ ʥʠʿʝ ʠʤʘʣʦ ʫʪʠʮʘʿ ʥʘ ʜʘʝˀ ʩʤʘˁʝˁʝ ʩʘʜʨʞʘʿʘ 
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ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʇʨʝʪʧʦʩʪʘʚˀʘ ʩʝ ʜʘ ʿʝ ʫʟʨʦʢ ʦʚʦʤʝ ʭʣʘʜʥʠʿʘ ʢʣʠʤʘ ʂʘʥʘʜʝ, ʤʘˁʝ 

ʧʣʦʜʥʘ ʟʝʤˀʠʰʪʘ ʠ ʥʠʞʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ.  

ʅʘʿʚʝ˂ʝ ʚʘʨʠʨʘˁʝ ʧʨʦʩʝʯʥʦʛ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʙʠʣʦ ʧʦʜ ʫʪʠʮʘʿʝʤ 

ʧʦʚʝ˂ʘʥʝ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ. ʅʘʿʤʘˁʝ ʚʨʝʜʥʦʩʪʠ ʩʫ ʟʘʙʝʣʝʞʝʥʝ ʥʘ ʢʦʥʪʨʦʣʥʦʿ 

ʚʘʨʠʿʘʥʪʠ ʙʝʟ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ (11,41%), ʘ ʥʘʿʚʝ˂ʝ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ 

ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ (13,32%). ʈʘʟʣʠʢʘ ʠʟʤʝʹʫ ʢʦʥʪʨʦʣʥʝ ʚʘʨʠʿʘʥʪʝ ʠ ʚʘʨʠʿʘʥʪʝ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪ ʧʨʠʭʨʘʥʝ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʟʥʦʩʠ 2,04%, ʫ ʜʨʫʛʦʿ 1,75%, ʘ ʫ 

ʪʨʝ˂ʦʿ 1,95%. ʅʘʿʚʝ˂ʘ ʨʘʟʣʠʢʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʿʝ ʨʝʟʫʣʪʘʪ ʧʦʣʝʛʘˁʘ ʙʠˀʘʢʘ ʧʨʠ 

ʚʝ˂ʠʤ ʜʦʟʘʤʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʅʘʿʤʘˁʘ ʨʘʟʣʠʢʘ ʫ 2013. ʛʦʜʠʥʠ ʤʦʞʝ ʩʝ 

ʧʨʠʧʠʩʘʪʠ ʧʦʚʝ˂ʘʥʦʤ ʩʘʜʨʞʘʿʫ ʧʨʦʪʝʠʥʘ ʥʘ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ. 

ɿʙʦʛ ʠʟʨʘʞʝʥʦʛ ʜʠʨʝʢʪʥʦʛ ʫʪʠʮʘʿʘ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʠ 

ʠʥʜʠʨʝʢʪʥʦʛ ʧʨʝʢʦ ʧʦʣʝʛʘˁʘ ʙʠˀʘʢʘ, ʤʥʦʛʠ ʥʘʫʯʥʠʮʠ ʩʫ ʩʝ ʙʘʚʠʣʠ 

ʧʨʦʙʣʝʤʘʪʠʢʦʤ ʫʪʠʮʘʿʘ ʘʟʦʪʥʝ ʠʩʭʨʘʥʝ ʥʘ ʦʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʿʘʨʦʛ ʧʠʚʩʢʦʛ 

ʿʝʯʤʘ. ʅʘ ʧʦʚʝ˂ʘˁʝ ʫʯʝʰ˂ʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝʯʤʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʫʢʘʟʫʿʫ 

ʇʝʨʠ˂ (1989), ʄʘʣʝʰʝʚʠ˂ ʠ ʉʪʘʨʯʝʚʠ˂ (1992), Fergusson (1999), ʉʪʘʥʢʦʚʠ˂ ʠ ʩʘʨ. 

(2000), ʇʘʫʥʦʚʠ˂ (2001), Koutna et al. (2003), McKenzi et al. (2004), Bğaģewicz et al. 

(2007), Craig et al (2010), Maleġeviĺ et al. (2010), El-Metwally et al. (2010), Jankoviĺ 

et al. (2011), Knezevic et al. (2011) ʠ Shafi et al. (2011). 

ʈʘʟʤʘʪʨʘʿʫ˂ʠ ʢʦʨʝʣʘʮʠʦʥʝ ʚʝʟʝ ʫʩʪʘʥʦʚˀʝʥʘ ʿʝ ʟʥʘʯʘʿʥʘ ʧʦʟʠʪʠʚʥʘ 

ʤʝʹʫʟʘʚʠʩʥʦʩʪ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʠ ʙʨʦʿʘ ʢʣʘʩʦʚʘ (0,43), ʧʨʠʥʦʩʘ 

ʟʨʥʘ (0,36), ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ (0,27), ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ (0,23), 

ʚʠʩʠʥʝ ʙʠˀʘʢʘ (0,19), ʙʨʦʿʘ ʙʠˀʘʢʘ (0,16) ʠ ʜʫʞʠʥʝ ʢʣʘʩʘ (0,16). ɱʘʢʦ ʩʣʘʙʘ 

ʥʝʛʘʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʿʝ ʙʠʣʘ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʠ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ     

(ï0,12) ʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʠ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ (ï0,13). ʇʘʫʥʦʚʠ˂ (2001) ʫʪʚʨʹʫʿʝ 

ʿʘʢʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʘ ʙʨʦʿʝʤ ʢʣʘʩʦʚʘ ʠ ʙʨʦʿʝʤ 

ʙʠˀʘʢʘ, ʰʪʦ ʿʝ ʜʝʣʠʤʠʯʥʦ ʩʘʛʣʘʩʥʦ ʩʘ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ. Li et al. (2005) 

ʫʪʚʨʹʫʿʫ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʫ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʩʘ 

ʚʠʩʠʥʦʤ ʙʠˀʘʢʘ, ʘ ʩʫʧʨʦʪʥʦ ʥʘʰʠʤ ʠʩʧʠʪʠʚʘˁʠʤʘ ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʩʘ 

ʚʠʩʠʥʦʤ ʧʨʠʥʦʩʘ ʠ ʙʨʦʿʝʤ ʟʨʥʘ. 
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9. ɿɸʂɲʋʏɸʂ 

ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ ʩʦʨʪʝ, ʥʦʨʤʝ ʩʝʪʚʝ ʠ ʚʘʨʠʿʘʥʪʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʤʦʨʬʦʣʦʰʢʝ, ʧʨʦʜʫʢʪʠʚʥʝ ʠ ʪʝʭʥʦʣʦʰʢʝ ʦʩʦʙʠʥʝ ʿʘʨʦʛ 

ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʥʘ ʧʦʜʨʫʯʿʫ ʇʦʞʘʨʝʚʮʘ, ʫ ʧʝʨʠʦʜʫ 2012-2014. ʛʦʜʠʥʝ, ʤʦʛʫ ʩʝ 

ʠʟʚʝʩʪʠ ʩʣʝʜʝ˂ʠ ʟʘʢˀʫʯʮʠ: 

 

1. ʀʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʩʫ ʠʩʧʦˀʠʣʝ ʨʘʟʣʠʢʝ ʫ 

ʧʦʛʣʝʜʫ ʤʦʨʬʦʣʦʰʢʠʭ, ʧʨʦʜʫʢʪʠʚʥʠʭ ʠ ʦʩʦʙʠʥʘ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ, ʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʧʨʠʣʠʢʘ ʫ ʛʦʜʠʥʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʥʦʨʤʝ ʩʝʪʚʝ ʠ ʧʨʠʤʝˁʝʥʠʭ 

ʚʘʨʠʿʘʥʪʠ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. 

2. ʉʦʨʪʘ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ (p<0,01), ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʥʘ: ʚʠʩʠʥʫ ʙʠˀʘʢʘ, ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ, ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ, ʙʨʦʿ ʙʠˀʘʢʘ m
2
, ʙʨʦʿ ʢʣʘʩʦʚʘ m

2
, ʜʫʞʠʥʫ ʢʣʘʩʘ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, 

ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʚʠʩʠʥʫ ʧʨʠʥʦʩʘ ʟʨʥʘ, ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ, ʤʘʩʫ 1000 ʟʨʥʘ, 

ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ, ʫʢʫʧʘʥ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm, ʩʘʜʨʞʘʿ ʟʨʥʘ 

ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm, ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. 

3. ʇʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ, ʫ ʫʢʫʧʥʦʤ ʧʝʨʠʦʜʫ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʿʝ ʜʦʧʨʠʥʝʦ ʧʦʚʝ˂ʘˁʫ ʚʠʩʠʥʝ ʙʠˀʘʢʘ, ʙʨʦʿʘ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ 

ʧʦʚʨʰʠʥʝ, ʙʨʦʿʘ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ, ʧʨʠʥʦʩʘ ʟʨʥʘ, ʩʘʜʨʞʘʿʘ ʟʨʥʘ 

ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm ʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʅʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʧʦʚʝ˂ʘʥʝ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʿʝ ʫʩʣʦʚʠʣʦ ʩʤʘˁʝˁʝ ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ, ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛ 

ʙʦʢʦʨʝˁʘ, ʜʫʞʠʥʝ ʢʣʘʩʘ, ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʝ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʞʝʪʚʝʥʦʛ 

ʠʥʜʝʢʩʘ, ʤʘʩʝ 1000 ʟʨʥʘ, ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ, ʫʢʫʧʥʦʛ ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʥʝ 

Ó2,5 mm ʠ ʥʝʟʥʘʪʥʦ ʩʤʘˁʝˁʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ. 

4. ʇʦʚʝ˂ʘˁʝ ʜʦʟʘ ʘʟʦʪʘ ʜʦ ʪʨʝʪʤʘʥʘ ʩʘ 90 kg ha
1
 ʫ ʜʦʧʫʥʩʢʦʿ ʠʩʭʨʘʥʠ, 

ʜʝʣʦʚʘʣʘ ʿʝ ʥʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ, ʦʧʰʪʝʛ ʙʦʢʦʨʝˁʘ, ʢʦʝʬʠʮʠʿʝʥʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ, ʜʫʞʠʥʝ ʢʣʘʩʘ, ʙʨʦʿʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʫʯʝʰ˂ʘ ʟʨʥʘ ʜʝʙˀʠʥʝ 

ʦʜ 2,2 ʜʦ 2,5mm ʠ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. ʆʚʝ ʠʩʧʠʪʠʚʘʥʝ ʦʩʦʙʠʥʝ ʩʫ ʠʩʧʦˀʠʣʝ 

ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʪʨʝʪʤʘʥʫ ʩʘ ʥʘʿʚʝ˂ʦʤ ʜʦʟʦʤ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ. ʅʘ ʪʨʝʪʤʘʥʫ 

ʩʘ 60 kg ha
1
 ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʩʫ ʠʩʧʦˀʠʣʝ ʩʣʝʜʝ˂ʝ ʦʩʦʙʠʥʝ: 
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ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʧʨʠʥʦʩ ʟʨʥʘ, ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ, ʤʘʩʘ 1000 ʟʨʥʘ, ʭʝʢʪʦʣʠʪʘʨʩʢʘ 

ʤʘʩʘ ʟʨʥʘ ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm.  

5. ʇʦʜ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ, ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ 

ʦʩʦʙʠʥʝ ʿʘʨʦʛ ʧʠʚʩʢʦʛ ʿʝʯʤʘ ʩʫ ʠʩʧʦˀʠʣʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. 

ʇʨʚʘ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʩʘ ʚʠʩʦʢʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ʫ ʘʧʨʠʣʫ ʠ 

ʤʘʿʫ ʤʝʩʝʮʫ (IVïV: 248,6 mm; IïVII : 593,1 mm), ʦʜʣʠʢʦʚʘʣʘ ʩʝ ʠʟʨʘʞʝʥʠʤ 

ʧʦʣʝʛʘˁʝʤ ʙʠˀʘʢʘ. ʋ ʦʚʘʢʚʠʤ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʩʫ 

ʠʩʧʦˀʠʣʝ ʩʣʝʜʝ˂ʝ ʦʩʦʙʠʥʝ: ʙʨʦʿ ʙʠˀʘʢʘ m
2
, ʙʨʦʿ ʢʣʘʩʦʚʘ m

2
, ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ 

ʟʨʥʘ, ʝʥʝʨʛʠʿʘ ʢʣʠʿʘˁʘ ʟʨʥʘ ʠ ʫʢʫʧʥʘ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ. ʅʘʿʤʘˁʝ ʚʨʝʜʥʦʩʪʠ 

ʧʨʦʫʯʘʚʘʥʠʭ ʦʩʦʙʠʥʘ ʥʠʩʫ ʫʦʯʝʥʝ. 

ʋ ʚʣʘʞʥʦʿ 2014. ʛʦʜʠʥʠ, ʢʦʿʘ ʩʝ ʦʜʣʠʢʦʚʘʣʘ ʚʝʣʠʢʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ʫ 

ʜʨʫʛʦʤ ʜʝʣʫ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ (IïIV: 144,2 mm; VïVII : 392,5 mm), ʥʘʿʚʝ˂ʝ 

ʚʨʝʜʥʦʩʪʠ ʩʫ ʦʩʪʚʘʨʠʣʝ: ʚʠʩʠʥʘ ʙʠˀʘʢʘ, ʜʫʞʠʥʘ ʢʣʘʩʘ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʘ 

ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʧʨʠʥʦʩ ʟʨʥʘ, ʤʘʩʘ 1000 ʟʨʥʘ ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm. 

ʅʘʿʤʘˁʝ ʚʨʝʜʥʦʩʪʠ ʫ 2014. ʛʦʜʠʥʠ ʩʫ ʠʩʧʦˀʠʣʠ: ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ, ʢʦʝʬʠʮʠʿʝʥʪ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ, ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ oʜ 2,2 ʜo 2,5 mm ʠ ʩʘʜʨʞʘʿ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. 

ʅʘʿʥʝʧʦʚʦˀʥʠʿʘ 2013. ʛʦʜʠʥʘ (IïVII : 432,5 mm) ʿʝ ʫʩʣʦʚʠʣʘ ʧʦʿʘʚʫ ʥʘʿʤʘˁʝ 

ʚʠʩʠʥʝ ʙʠˀʘʢʘ, ʙʨʦʿʘ ʙʠˀʘʢʘ m
2
, ʙʨʦʿʘ ʢʣʘʩʦʚʘ m

2
, ʜʫʞʠʥʝ ʢʣʘʩʘ, ʙʨʦʿʘ ʟʨʥʘ ʫ 

ʢʣʘʩʫ, ʤʘʩʝ ʟʨʥʘ ʢʣʘʩʘ, ʧʨʠʥʦʩʘ ʟʨʥʘ, ʤʘʩʝ 1000 ʟʨʥʘ, ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ, 

ʩʘʜʨʞʘʿʘ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm, ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʠ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ. 

ʅʘʿʚʝ˂ʝ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʩʫ ʠʤʘʣʝ ʩʣʝʜʝ˂ʝ ʦʩʦʙʠʥʝ: ʦʧʰʪʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦ 

ʙʦʢʦʨʝˁʝ, ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ oʜ 2,2 ʜo 2,5 mm ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ. 

6. ʉʦʨʪʘ ʩʪʘʥʜʘʨʜ ʅʦʚʦʩʘʜʩʢʠ 448, ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ 

ʩʦʨʪʝ, ʦʜʣʠʢʫʿʝ ʩʝ ʥʘʿʚʝ˂ʠʤ ʧʨʠʥʦʩʦʤ ʠ (5319,4 kg ha
1
), ʤʘˁʠʤ ʩʘʜʨʞʘʿʝʤ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (12,23%) ʠ ʤʘˁʠʤ ʩʘʜʨʞʘʿʝʤ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm (81,53%). 

ʆʚʦ ʿʝ ʩʦʨʪʘ ʩʘ ʥʘʿʤʘˁʦʤ ʚʠʩʠʥʦʤ ʙʠˀʘʢʘ (74,2 cm), ʥʘʿʤʘˁʠʤ ʦʧʰʪʠʤ ʠ 

ʧʨʦʜʫʢʪʠʚʥʠʤ ʙʦʢʦʨʝˁʝʤ, ʘ ʥʘʿʚʝ˂ʦʤ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (7,46 cm), ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ (19,34) ʠ ʤʘʩʦʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (0,72 g). ɿʘʭʚʘˀʫʿʫ˂ʠ ʦʚʦʤʝ, ʩʦʨʪʘ ʿʝ 

ʦʩʪʚʘʨʠʣʘ, ʥʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ (43,74%), ʘ ʥʘʿʤʘˁʫ ʤʘʩʫ1000 ʟʨʥʘ (37,0 g), 

ʤʘʣʫ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ (61,7 kg hl
-1
) ʠ ʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm 

(80,92%). ʆʚʘ ʩʦʨʪʘ ʿʝ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʧʦʩʪʠʛʣʘ ʚʠʩʦʢ ʧʨʠʥʦʩ 



ɼʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ      ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ 

218 

 

ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝʛ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 

ʧʨʠʤʝʥʦʤ ʫʢʫʧʥʝ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 75 kg ha
1
 (5649,7 kg hʘ

1 
ʩʘ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ 

ʟʨʥʫ ʦʜ 11,4 %), ʘ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʫ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 550 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2 
ʠ

 

ʧʨʠʤʝʥʦʤ ʫʢʫʧʥʝ ʜʦʟʝ ʘʟʦʪʘ ʦʜ 105 kg hʘ
1
 (6735,47 kg hʘ

-1 
 ʩʘ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ 

ʫ ʟʨʥʫ ʦʜ 12,26%). ʅʘʿʥʝʧʦʚʦˀʥʠʿʝ 2013. ʛʦʜʠʥʝ ʩʦʨʪʘ ʅʦʚʦʩʘʜʩʢʠ 448 ʿʝ ʧʦʩʪʠʛʣʘ 

ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ ʧʨʠʥʦʩ ʟʨʥʘ (4995,37 kg hʘ
1
) ʫ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʠ ʧʨʠ 

ʠʩʭʨʘʥʠ ʘʟʦʪʦʤ ʦʜ 105 kg hʘ
1
,
 
 ʩʘ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʦʜ 12,36%, ʘʣʠ ʿʝ 

ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm ʫ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʹʫʙʨʝˁʘ 

ʘʟʦʪʦʤ ʙʠʦ ʤʘˁʠ ʦʜ 80%. 

7. ʇʨʦʩʝʯʘʥ ʪʨʦʛʦʜʠʰˁʠ ʧʨʠʥʦʩ ʟʨʥʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 456 

(5226,9 kg ha
1
) ʙʠʦ ʿʝ ʥʠʞʠ ʩʘʤʦ ʦʜ ʥʘʿʨʦʜʥʠʿʝ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448. ʆʚʘ ʩʦʨʪʘ 

ʩʝ ʦʜʣʠʢʫʿʝ ʚʠʩʠʥʦʤ ʩʪʘʙʣʘ ʦʜ 79,4 cm, ʥʘʿʚʝ˂ʠʤ ʦʧʰʪʠʤ ʠ ʧʨʦʜʫʢʪʠʚʥʠʤ 

ʙʦʢʦʨʝˁʝʤ, ʚʝʣʠʢʦʤ ʜʫʞʠʥʦʤ ʢʣʘʩʘ (7,03 cm), ʘʣʠ ʥʘʿʤʘˁʠʤ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(15,63). ɿʘʭʚʘˀʫʿʫ˂ʠ ʦʚʦʤʝ, ʩʦʨʪʘ ʿʝ ʠʩʧʦˀʠʣʘ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʦʚʘ ʧʦ ʿʝʜʠʥʠʮʠ 

ʧʦʚʨʰʠʥʝ (794,2), ʥʘʿʚʝ˂ʫ ʤʘʩʫ 1000 ʟʨʥʘ (42,21 g) ʠ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ 

(63,7 kg hl
1
), ʥʘʿʚʝ˂ʠ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ (44,76%), ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ 

Ó2,5  mm (85,69%), ʘ ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm (11,52%), 

ʘʣʠ ʠ ʥʘʿʚʝ˂ʝ ʫʯʝʰ˂ʝ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (12,74%). ɿʙʦʛ ʠʟʨʘʞʝʥʝ ʩʢʣʦʥʦʩʪʠ ʢʘ 

ʙʦʢʦʨʝˁʫ ʠ ʘʢʫʤʫʣʘʮʠʿʠ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʩʦʨʪʠ ʦʜʛʦʚʘʨʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 450 

ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʠ ʤʘˁʝ ʢʦʣʠʯʠʥʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ. ʇʨʚʝ ʛʦʜʠʥʝ ʩʦʨʪʘ ʿʝ 

ʦʩʪʘʨʠʣʘ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ ʧʨʠʥʦʩ ʜʦʙʨʦʛ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 

ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
ï2 
ʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 45 kg ha

1 
(4554,7 kg ha

1
 ʩʘ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ 

ʫ ʟʨʥʫ ʦʜ 11,8%). ʋ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʿʝ ʦʩʪʚʘʨʠʣʘ ʚʠʩʦʢ ʧʨʠʥʦʩ 

ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝʛ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʫ ʠʩʪʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʠ ʫʢʫʧʥʦʿ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 

105 kg ha
-1
 (4790,5 kg hʘ

1
 ʠ ʫʯʝʰ˂ʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 12,02%), ʘ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʫ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʠ ʧʨʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 75 kg ha
1 
 (4069,6 kg hʘ

1
 ʩʘ ʩʘʜʨʞʘʿʝʤ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 11,8%). ʅʝʧʦʚʦˀʥʠ ʫʩʣʦʚʠ ʫ 2013. ʛʦʜʠʥʠ ʩʫ ʠʤʘʣʠ ʥʘʿʤʘˁʠ 

ʫʪʠʮʘʿ ʥʘ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʩʦʨʪʝ. 

8. ʉʦʨʪʫ ɼʫʥʘʚʘʮ ʦʜʣʠʢʫʿʫ ʥʝʰʪʦ ʥʠʞʠ ʧʨʠʥʦʩ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ 

ʅʦʚʦʩʘʜʩʢʠ 448 ʠ ʅʦʚʦʩʘʜʩʢʠ 456 (5252 kg ha
1
), ʘ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɱʘʜʨʘʥ. 

ʂʘʨʘʢʪʝʨʠʰʝ ʿʝ ʠ ʥʘʿʤʘˁʘ ʜʫʞʠʥʘ ʢʣʘʩʘ (6,97 cm) ʩʘ ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʟʨʥʘ ʧʦ ʢʣʘʩʫ 

(17,60), ʥʘʿʤʘˁʘ ʭʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʟʨʥʘ (61,04 kg hl
1
), ʥʘʿʤʘˁʠ ʩʘʜʨʞʘʿ ʟʨʥʘ 
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ʜʝʙˀʠʥʝ Ó2,5 mm (77,16%), ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ ʦʜ 2,2 ʜʦ 2,5 mm 

(16,93%) ʠ ʥʘʿʤʘˁʝ ʫʯʝʰ˂ʝ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (12,19%). ʋ ʧʨʚʦʿ ʛʦʜʠʥʠ, ʩʦʨʪʘ ʿʝ 

ʧʦʩʪʠʛʣʘ ʦʜʣʠʯʘʥ ʧʨʠʥʦʩ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝʛ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 

350 ʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 135 kg ha
1 

(6399,4 kg hʘ
1 
ʩʘ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʦʜ 

11,91%), ʘ ʫ ʪʨʝ˂ʦ ʿʛʦʜʠʥʠ ʚʠʩʦʢ ʧʨʠʥʦʩ ʜʦʙʨʦʛ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʧʨʠ ʛʫʩʪʠʥʘʤʘ 

ʩʝʪʚʝ ʦʜ 350 ʠ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʠ ʜʦʟʠ ʘʟʦʪʘ ʦʜ 75 kg hʘ

1 
(5573,2 ʠ 

5652,8 kg hʘ
1
 ʩʘ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʠ 11,29% ʠ 11,39%). ʅʝʧʦʚʦˀʥʠ 

ʤʝʪʝʦʨʦʣʦʰʢʠ ʫʩʣʦʚʠ ʫ 2013 ʛʦʜʠʥʠ ʩʫ ʧʦʢʘʟʘʣʠ ʩʣʠʯʘʥ ʠʩʪʠʮʘʿ ʢʘʦ ʥʘ ʩʦʨʪʫ 

ʅʦʚʦʩʘʜʩʢʠ 448. ʉʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝ ʙʠʦ ʠʩʧʦʜ ʛʦʨˁʝ ʛʨʘʥʠʮʝ ʦʜ 12,5% 

ʩʘʤʦ ʫ ʥʘʿʤʘˁʦʿ ʠ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʥʘ ʢʦʥʪʨʦʣʥʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ 

ʘʟʦʪʦʤ, ʘ ʩʘʜʨʞʠ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm ʟʥʘʪʥʦ ʠʩʧʦʜ 80% ʫ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ 

ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʚʘʨʠʿʘʥʪʘʤʘ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ. 

9. ʇʨʦʩʝʯʘʥ ʪʨʦʛʦʜʠʰˁʠ ʧʨʠʥʦʩ ʩʦʨʪʝ ɱʘʜʨʘʥ ʙʠʦ ʿʝ ʥʘʿʥʠʞʠ ʠ  

ʠʟʥʦʩʠʦ ʿʝ 5237,3 kg ha
1
. ʉʨʘʟʤʝʨʥʦ ʩʚʦʿʦʿ ʚʠʩʠʥʠ ʙʠˀʘʢʘ (86,54 cm), ʢʦʿʘ ʿʝ ʙʠʣʘ 

ʧʨʦʩʝʯʥʦ ʥʘʿʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ, ʦʩʪʚʘʨʠʣʘ ʿʝ ʩʦʣʠʜʘʥ 

ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʠ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ ʧʨʠʥʦʩʝ ʧʨʠ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʦʜ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ 

m
ï2 
ʠ ʥʠʞʠʤ ʜʦʟʘʤʘ ʘʟʦʪʘ (45 ʠ 75 kg ha

1
). ʉʦʨʪʘ ʿʝ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ 

ʦʩʪʚʘʨʠʣʘ ʧʨʠʥʦʩʝ ʦʜ 5288,6 kg ha
1 
ʠ 4865,6 kg ha

1 
ʩʘ ʧʨʦʩʝʯʥʠʤ ʩʘʜʨʞʘʿʝʤ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ 12,25% ʠ 12,32%, ʫ ʛʫʩʪʠʥʘʤʘ ʩʝʪʚʝ ʦʜ 450 ʠ 550 ʟʨʥʘ m
2 
ʠ ʜʦʟʠ 

ʘʟʦʪʘ ʦʜ 75 kg ha
1
. ʅʝʧʦʚʦˀʥʝ 2013. ʛʦʜʠʥʝ ʿʝ ʧʦʩʪʠʛʥʫʪ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ 

ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝʛ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʧʨʠ ʥʘʿʚʝ˂ʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʠ ʜʦʟʠ ʘʟʦʪʘ 

ʦʜ 75 kg ha
1 
(4511,5 kg ha

1 
ʩʘ ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʦʜ 12,29%), ʘ ʫ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʫ 

ʥʘʿʤʘˁʦʿ ʛʫʩʪʠʥʠ ʩʝʪʚʝ ʩʘ ʜʦʟʦʤ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʦʜ 75 kg ha
1 

(6406,6 kg ha
1 
ʠ 

ʩʘʜʨʞʘʿʝʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʦʜ 12,18%). ʉʦʨʪʫ ʢʘʨʘʢʪʝʨʠʰʝ ʚʝ˂ʘ ʤʘʩʘ 1000 ʟʨʥʘ 

(39,09 g), ʚʠʩʦʢ ʩʘʜʨʞʘʿ ʟʨʥʘ Ó2,5 mm (82,33%), ʘʣʠ ʠ ʚʠʩʦʢ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ 

ʟʨʥʫ (12,5%). ʇʨʦʩʝʯʥʘ ʤʘʩʘ 1000 ʟʨʥʘ, ʫʯʝʰ˂ʝ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm ʠ ʫʯʝʰ˂ʝ 

ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʙʠʣʠ ʩʫ ʥʠʞʠ ʩʘʤʦ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʅʦʚʦʩʘʜʩʢʠ 456.  

10. ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʦʛʣʝʜʘ ʟʘ ʩʦʨʪʝ ʅʦʚʦʩʘʜʩʢʠ 448, ʅʦʚʦʩʘʜʩʢʠ 

456, ɱʘʜʨʘʥ ʠ ɼʫʥʘʚʘʮ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ, ʜʘ ʩʫ ʦʚʝ ʩʦʨʪʝ ʦʩʪʚʘʨʠʣʝ ʚʠʩʦʢʝ 

ʧʨʠʥʦʩʝ ʫ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ ʇʦʞʘʨʝʚʮʘ ʠ ɹʨʘʥʠʯʝʚʩʢʦʛ ʦʢʨʫʛʘ, ʧʘ ʠʭ ʤʦʞʝʤʦ 

ʧʨʝʧʦʨʫʯʠʪʠ ʟʘ ʜʘˀʝ ʛʘʿʝˁʝ ʫ ʥʘʚʝʜʝʥʦʤ ʧʦʜʨʫʯʿʫ, ʫʟ ʧʨʠʤʝʥʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝ 

ʩʦʨʪʥʝ ʪʝʭʥʦʣʦʛʠʿʝ. ʉʦʨʪʘʤʘ ʩʘ ʠʟʨʘʞʝʥʠʤ ʙʦʢʦʨʝˁʝʤ ʠ ʠʟʨʘʞʝʥʦʤ ʘʢʫʤʫʣʘʮʠʿʦʤ 
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ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (ʅʦʚʦʩʘʜʩʢʠ 456 ʠ ɱʘʜʨʘʥ) ʦʜʛʦʚʘʨʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 450ï500 

ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2
 ʠ ʧʨʠʤʝʥʘ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʦʜ 50ï60 kg ha

1
. ʅʠʞʠʤ ʩʦʨʪʘʤʘ ʩʘ 

ʤʘˁʝ ʠʟʨʘʞʝʥʠʤ ʙʦʢʦʨʝˁʝʤ ʠ ʤʘˁʦʤ ʘʢʫʤʫʣʘʮʠʿʦʤ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (ʅʦʚʦʩʘʜʩʢʠ 

448 ʠ ɼʫʥʘʚʘʮ), ʦʜʛʦʚʘʨʘ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 450 ʢʣʠʿʘʚʠʭ ʟʨʥʘ m
2 
ʠ ʢʦʣʠʯʠʥʘ 

ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ ʦʜ 70 ʜʦ 80 kg ha
1
. 
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11. ʇʈʀʃʆɿʀ 

11.1. ʊʘʙʝʣʝ 

 
11.1.1. ʊʘʙʝʣʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʠ ʫʪʠʮʘʿʘ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʤʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ 

 

11.1.2. ʊʘʙʝʣʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʠ ʫʪʠʮʘʿʘ, ʩʦʨʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʧʨʦʜʫʢʪʠʚʥʝ ʦʩʦʙʠʥʝ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ 

 

11.1.3. ʊʘʙʝʣʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʠ ʫʪʠʮʘʿʘ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ 

ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʦʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ ʟʨʥʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ 

ʧʝʨʠʦʜʫ 

 

11.2. ʉʣʠʢʝ 
 

 



 

 

 

11.1. ʊʘʙʝʣʝ 

11.1.1. ʊʘʙʝʣʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʠ ʫʪʠʮʘʿʘ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʤʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ 

ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ 

ʊʘʙʝʣʘ ʇ. 1. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʟʘ ʚʠʩʠʥʫ ʙʠˀʘʢʘ, ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ, ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʠ ʙʨʦʿ ʙʠˀʘʢʘ m
ï2

, 

ʫʢˀʫʯʫʿʫʠ˂ ʩʚʘ ʯʝʪʠʨʠ ʠʟʚʦʨʘ ʚʘʨʠʿʘʮʠʿʝ (ʛʦʜʠʥʘ, ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ)  

ʀʟʚʦʨ ʚʘʨʠʿʘʮʠʿʝ 

ʉʪʝʧʝʥʠ 

ʩʣʦʙʦʜʝ 

df 

ʉʨʝʜʠʥʝ ʥʘʿʤʘˁʠʭ ʢʚʘʜʨʘʪʘ ï MS 

ɺʠʩʠʥʘ ʙʠˀʢʝ ʆʧʰʪʝ ʙʦʢʦʨʝˁʝ 
ʂʦʝʬʠʮʠʿʝʥʪ 

ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ 
ɹʨʦʿ ʙʠˀʘʢʘ m

ï2
 

ɻʦʜʠʥʘ (A) 2 22182** 5,489** 5,640** 224698** 

ʉʦʨʪʘ (ɹ) 3 2842** 6,148** 2,558** 9614** 

ɻʫʩʪʠʥʘ (ɺ) 2 401** 12,702** 10,981** 618239** 

ʇʨʠʭʨʘʥʘ N (ɻ) 3 1505** 10,396**  5,552** 121
 ns

 

Aʭɹ 6 538** 1,096** 0,670** 3067** 

Aʭɻ 4 6
ns

 0,764** 0,553** 931** 

ɹʭɺ 6 6
 ns

 0,190* 0,127
 ns

 492** 

Aʭɻ 6 16* 0,076
 ns

 0,036
 ns

 434** 

ɹʭɻ 9 29**  0,095
 ns

 0,045
 ns

 282* 

ɺʭɻ 6 5
 ns

 0,195* 0,313** 79
 ns

 

Aʭɹʭɺ 12 14* 0,211** 0,200** 1678** 

Aʭɹʭɻ 18 32**  0,233** 0,047
 ns

 176
 ns

 

Aʭɺʭɻ 12 10
 ns

 0,128
 ns

 0,045
 ns

 144
 ns

 

ɹʭɺʭɻ 18 5
 ns

 0,092
 ns

 0,036
 ns

 145
 ns

 

Aʭɹʭɺʭɻ 36 4
 ns

 0,119
 ns

 0,049
 ns

 119
 ns

 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ:  n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ  95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ  99% 
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ʊʘʙʝʣʘ ʇ. 2. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʚʠʩʠʥʫ ʙʠˀʘʢʘ (cm) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ (ʩʦʨʪʘ) Å 30 60 90 
ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 72,8 75,1 77,0 80,2 76,3  c 58,6 62,7 63,8 65,7 62,7 c 80,4 81,6 83,8 85,9 83,5 c 

A2 80,9 83,3 85,3 88,3 84,4  b 61,5 65,7 66,6 67,2 65,2 b 77,1 85,8 87,1 95,3 88,7 b 

A3 81,2 83,5 85,4 88,0 84,5  b 60,6 68 68,1 69,5 66,7 ʘ 84,4 85,8 85,5 93,5 84,2 b 

A4 94,0 97,5 98,2 99,2 97,2  ʘ 59,6 63 71,7 73,1 66,9 ʘ 87,3 93,0 93,4 95,8 95,5 ʘ 

ʇʨʦʩʝʢ ɺ 81,7 d 84,7 c 86,5 b 89,4 ʘ 85,6  B 60,6 d 64,9 c 67,6 b 68,9 ʘ 65,4 C 82,7 d 87,1 c 89,8 b 92,3 ʘ 88,0  ɸ 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ (ʩʦʨʪʘ) 350 450 550 ʇʨʦʩʝʢ A 350 450 550 ʇʨʦʩʝʢ A 350 450 550 ʇʨʦʩʝʢ A 

A1 75,2 76,5 77,1 76,3 c 61,9 62,8 63,5 62,7 c 80,5 81,8 86,5 83,5 c 

A2 83,1 84,5 85,7 84,4 b 63,0 64,9 67,5 65,2 b 86,3 87,3 92,4 88,7 b 

A3 82,6 84,6 86,2 84,5 b 65,5 66,4 68,2 66,7 ʘ 82,8 84,2 86,3 84,2 b 

A4 95,2 96,2 100,3 97,2 ʘ 65,2 68,3 67,8 66,9 ʘ 94,7 95,6 96,2 95,5 ʘ 

ʇʨʦʩʝʢ ɹ 84,1 c 85,5 b 87,2 ʘ 85,6 B 63,8  c 65,3 b 67,0 ʘ 65,4 C 86,5 c 87,3 b 90,2 ʘ 87,9 ɸ 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ʉʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ **  **  **  

ɸʭɹ ns ns *  

ɸʭɺ **  **  **  

ɹʭɺ ns ns *  

ɸʭɹʭɺ ns ns ns 

ɸ ï ʩʦʨʪʘ, ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ, ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%; ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05).  
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ʊʘʙʝʣʘ ʇ. 3. ʋʪʠʮʘʿʘ ʩʦʨʪʝ ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʦʧʰʪʝ ʙʦʢʦʨʝˁʝ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ 

(ʩʦʨʪʘ) 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 2,58 2,65 2,87 3,16 2,82 c 2,58 2,63 3,11 3,37 3,01 d 2,38 2,65 2,57 3,06 2,60 c 

A2 2,75 3,1 3,25 3,66 3,19 b 2,96 3,55 3,75 4,27 3,70 ʘ 3,01 3,38 3,03 3,52 3,24 ʘ 

A3 2,82 3,16 3,39 3,92 3,32 ʘ 3,26 3,34 3,56 3,57 3,42 b 2,36 2,73 3,1 3,31 2,88 b 

A4 2,71 2,74 2,78 3,22 2,84 c 3,37 3,36 3,38 3,43 3,24 c 2,6 2,58 3,55 3,68 3,15 ʘ 

ʇʨʦʩʝʢ ɺ 2,68 d 2,94 c 3,10 b 3,46 ʘ 3,05 B 3,05 d 3,19 c 3,44 b 3,67 ʘ 3,34 A 2,60 d 2,84 c 3,04 b 3,40 ʘ 2,97 C 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ 

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 ʇʨʦʩʝʢ A 

A1 3,19 2,70 2,57 2,82 c 3,21 2,98 2,82 3,05 d 2,91 2,31 2,27 2,60 c 

A2 3,62 3,27 2,69 3,19 b 3,92 3,65 3,52 3,70 ʘ 3,41 3,02 2,69 3,24 ʘ 

A3 3,67 3,50 2,72 3,32 ʘ 3,47 3,41 3,37 3,42 b 3,39 3,03 2,37 2,88 b 

A4 3,19 2,86 2,52 2,86 c 3,49 3,15 3,07 3,24 c 3,24 2,94 2,59 3,15 c 

ʇʨʦʩʝʢ ɹ 3,42 ʘ 3,08 b 2,62 c 3,05 B 3,52 ʘ 3,30 b 3,19 c 3,34 ɸ 3,30 ʘ 3,00 b 2,65 c 2,97 C 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ʉʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ **  **  **  

ɸʭɹ **  ns **  

ɸʭɺ * ns **  

ɹʭɺ * *  ns 

ɸʭɹʭɺ * ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).  
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ʊʘʙʝʣʘ ʇ. 4. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʢʦʝʬʠʮʠʿʝʥʪ ʧʨʦʜʫʢʪʠʚʥʦʛ ʙʦʢʦʨʝˁʘ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ 

(ʩʦʨʪʘ) 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 2,19 2,43 2,56 2,81 2,49 b 2,44 2,59 2,69 2,85 2,64 d 2,13 2,33 2,43 2,57 2,37 b 

A2 2,30 2,64 2,80 2,94 2,67 ʘ 3,01 3,12 3,35 3,47 3,25 ʘ 2,27 2,44 2,67 3,03 2,62 ʘ 

A3 2,29 2,52 2,70 3,06 2,64 ʘ 2,65 2,77 2,93 3,10 2,89 b 2,21 2,32 2,49 2,74 2,44 b 

A4 2,16 2,35 2,50 2,61 2,41 b 2,41 2,59 2,70 3,02 2,68 c 2,23 2,38 2,67 3,01 2,57 ʘ 

ʇʨʦʩʝʢ ɺ 2,26 d 2,48 c 2,64 b 2,83 ʘ 2,55 B 2,65 d 2,78 c 2,92 b 3,11 ʘ 2,87 ɸ 2,23 d 2,39 c 2,87 b 2,80 ʘ 2,53 B 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ 

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 ʇʨʦʩʝʢ A 

A1 2,80 2,50 2,18 2,49 b 2,75 2,67 2,51 2,64 d 2,71 2,34 2,05 2,37 b 

A2 3,00 2,65 2,35 2,67 ʘ 3,54 3,19 2,98 3,25 ʘ 2,79 2,64 2,38 2,62 ʘ 

A3 2,91 2,78 2,24 2,64 ʘ 2,88 2,89 2,82 2,89 b 2,82 2,39 2,11 2,44 b 

A4 2,68 2,47 2,07 2,41 b 2,99 2,59 2,46 2,68 c 2,93 2,28 2,38 2,57 ʘ 

ʇʨʦʩʝʢ ɹ 2,86 ʘ 2,58 b 2,21 c 2,55 B 3,04 ʘ 2,86 ʙ 2,72 ʚ 2,87 ɸ 2,82 ʘ 2,54 b 2,14 c 2,53 B 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ **  **  **  

ɸʭɹ ns **  **  

ɸʭɺ ns ns ns 

ɹʭɺ ns **  ns 

ɸʭɹʭɺ ns ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).  
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ʊʘʙʝʣʘ ʇ. 5. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʙʨʦʿ ʙʠˀʘʢʘ m
ï2

 ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014  

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ  

(ʩʦʨʪʘ)  
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 345,1 336,2 340,3 338,0 339,9 ʘ 264,9 269,3 267,1 270,9 266,4 ʘ 307,8 304,7 317,8 312,2 310,6 ʘ 

A2 325,1 316,2 320,3 318,0 319,9 b 230,9 233,3 232,2 234,4 232,7 c 309,1 310,4 313,4 308,4 309,4 ʘ 

A3 315,3 309,5 314,4 310,9 312,3 c 246,0 257,1 250,4 249,6 249,4b 316,6 312,4 309,6 308,2 311,7 ʘ 

A4 322,2 321,0 314,7 320,7 319,9 d 225,1 238,4 246,9 257,8 242,1d 303,8 312,0 298,3 300,3 391,0 b 

ʇʨʦʩʝʢɺ 327,3 ʘ 320,4 b 322,8 b 321,8 b 323,1 ɸ 242,0 c 247,9ʘb 249,2 ʘ 251,5 ʘ 247,6C 305,0ns 305,0ns 307,8ns 305,3ns 305,7 B 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ  

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 ʇʨʦʩʝʢ A 

A1 271,3 339,5 408,9 339,9 ʘ 210,0 266,8 327,3 266,4 ʘ 232,7 315,5 383,7 310,6 ʘ 

A2 251,3 319,5 388,9 319,9 b 164,3 238,2 295,7 232,7 c 251,0 309,8 370,3 309,4 ʘ 

A3 244,5 313,2 380,0 312,3 c 193,3 242,0 317,0 249,4 b 246,2 300,3 388,6 311,7 ʘ 

A4 245,6 322,9 390,4 319,9 b 168,5 240,7 317,0 242,1 d 238,5 296,8 375,6 391,0 b 

ʇʨʦʩʝʢ ɹ 253,2 ʚ 323,8 ʙ 392,3 ʘ 323,1 ɸ 184,0 c 246,9 b 312,0 ʘ 247,6 C 245,2 c 300,6 b 371,2 ʘ 305,7 B 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m
-2
; ɹ2=450 ʟʨʥʘ m

-2
; ɹ3=550 ʟʨʥʘ m

-2
 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ *  **  ns 

ɸʭɹ ns **  **  

ɸʭɺ ns **  ns 

ɹʭɺ ns ns ns 

ɸʭɹʭɺ * ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ  95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ  99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó 0,05).  
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11.1.2. ʊʘʙʝʣʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʠ ʫʪʠʮʘʿʘ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʧʨʦʜʫʢʪʠʚʥʝ ʦʩʦʙʠʥʝ 

ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ 

ʊʘʙʝʣʘ ʇ. 6. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʟʘ ʙʨʦʿ ʢʣʘʩʦʚʘ m
ï2
, ʜʫʞʠʥʫ ʢʣʘʩʘ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ, ʤʘʩʫ 1000 ʟʨʥʘ, ʞʝʪʚʝʥʠ 

ʠʥʜʝʢʩ ʠ ʧʨʠʥʦʩ ʟʨʥʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʩʚʘ ʯʝʪʠʨʠ ʠʟʚʦʨʘ ʚʘʨʠʿʘʮʠʿʝ (ʛʦʜʠʥʘ, ʩʦʨʪʘ, ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ)  

ʀʟʚʦʨ 

ʚʘʨʠʿʘʮʠʿʝ 

ʉʪʝʧ. 

ʩʣʦʙ. 

df 

ʉʨʝʜʠʥʝ ʥʘʿʤʘˁʠʭ ʢʚʘʜʨʘʪʘ ï MS 

ɹʨʦʿ 

ʢʣʘʩʦʚʘ m
ï2

 

ɼʫʞʠʥʘ 

ʢʣʘʩʘ 

ɹʨʦʿ 

ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ 

ʄʘʩʘ 

ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ 

ʄʘʩʘ 1000 

ʟʨʥʘ 

ɾʝʪʚʝʥʠ 

ʠʥʜʝʢʩ 

ʇʨʠʥʦʩ 

ʟʨʥʘ 

ɻʦʜʠʥʘ (A) 2 439791** 112,7 **  784,6** 1,3704** 25,7 ** 212,2 ** 8,9636ʭ107 **  

ʉʦʨʪʘ (ɹ) 3 137535** 6,1 **  247,8** 0,0773** 565,8 ** 669,2 ** 1,81136ʭ106 **  

ɻʫʩʪʠʥʘ (ɺ) 2 1366367** 15,3 **  74,3** 0,3049** 177,5 ** 465,2 ** 1,0119ʭ107 **  

ʇʨʠʭʨʘʥʘ N (ɻ) 3 484842** 28,3 ** 74,4** 0,2109** 152,8** 151,5 ** 5,3355ʭ107 **  

Aʭɹ 6 12492* 2,5 ** 2,2 **  0,0195** 53,7** 112,8 ** 2,6216ʭ106 **  

Aʭɻ 4 104275** 0,66 ** 1,9 * 0,0082 ** 1,1 ns 83,7 * 5,1511ʭ106 **  

ɹʭɺ 6 19969** 0,27 ns 1,0 ns 0,0019 ns 1,4 ns 59,6 ns 6,068ʭ105 ns 

Aʭɻ 6 7179 ns 1,84 ***  1,5 ns 0,0085** 7,6 * 61,3 * 5,4062ʭ105 ns 

ɹʭɻ 9 2256 ns 0,45 ** 5,2 ** 0,0064** 2,1 ns 27,4 ns 7,0434ʭ105 ns 

ɺʭɻ 6 5611 ns 0,19 ns 1,2 ns 0,0042 * 14,9** 40,4 ns 8,6779ʭ105  *  

Aʭɹʭɺ 12 21248** 0,42 ** 1,4 * 0,0032 ns 3,2 ns 43,7 ns 7,0637ʭ105 * 

Aʭɹʭɻ 18 5627 ns 0,24 ns 1,9 ** 0,0019 ns 4,7 * 36,3 ns 2,6076ʭ105 ns 

Aʭɺʭɻ 12 3121 ns 0,38 * 1,5* 0,0021 ns 1,6 ns 27,4 ns 1,8395ʭ105 ns 

ɹʭɺʭɻ 18 2632 ns 0,15 ns 1,5 ** 0,0028 ns 2,3 ns 13,8 ns 1,9928ʭ105 ns 

Aʭɹʭɺʭɻ 36 7301 ns 0,16 na 1,0 ns 0,0023 ns 2,4 ns 18,9 ns 3,9799ʭ105 ns 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ:  n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ  95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ  99%;    
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ʊʘʙʝʣʘ ʇ. 7. ʋʪʠʮʘʿ ʛʦʜʠʥʝ, ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʙʨʦʿ ʢʣʘʩʦʚʘ m
ï2 
ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ 

(ʩʦʨʪʘ) 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 762,61 793,94 844,58 882,94 823,34a 645,06 694,06 713,23 762,36 699,33 b 660,57 722,43 772,43 831,59 746,76b 

A2 734,56 819,23 884,65 916,04 838,31a 683,78 736,48 768,49 796,27 746,25 a 711,52 748,05 822,27 914,96 799,20a 

A3 711,67 842,64 835,58 928,89 827,56a 683,89 697,70 733,15 764,35 719,77 b 683,89 697,70 733,15 764,35 742,43b 

A4 682,47 740,37 771,46 814,94 754,72b 540,05 608,93 654,84 742,68 636,46 c 629,71 712,11 777,80 814,77 733,60b 

ʇʨʦʩʝʢ ɺ 720,35c 796,5b 832,5b 894,44ʘ 323,1 ɸ 638,2d 684,28c 717,24b 762,0ʘ 700,45C 670,27d 722,95c 780,6b 848,0a 755,50B 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ 

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 

ʇʨʦʩʝʢ  

A 

A1 765,68 845,85 858,52 823,34 a 578,08 711,65 821,29 699,33 b 629,70 739,91 870,65 746,76b 

A2 755,49 847,20 913,17 838,31 a 580,75 761,06 896,95 746,25 a 713,16 813,77 870,67 799,20a 

A3 702,10 858,58 921,41 827,56 a 555,86 699,07 904,39 719,77 b 555,86 699,07 904,39 742,43b 

A4 621,85 801,14 836,74 754,72 b 505,39 625,55 778,94 636,46 c 737,38 768,78 694,63 733,60b 
ʇʨʦʩʝʢ 

ɹ 
711,32c 842,05b 879,59ʘ 810,98 ɸ 555,05c 699,18b 847,13ʘ 700,45C 692,69c 760,02b 813,78 ʘ 755,50B 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

Aʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ **  **  **  

ɸʭɹ ns **  **  

ɸʭɺ ns ns ns 

ɹʭɺ ns ns ns 

ɸʭɹʭɺ ns ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).  
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ʊʘʙʝʣʘ ʇ. 8. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʜʫʞʠʥʫ ʢʣʘʩʘ (cm) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ 

(ʩʦʨʪʘ) 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 7,09 7,34 8,32 8,15 7,73 a 6,05 6,75 7,22 7,66 6,92 a 7,68 7,93 8,63 8,42 8,17 ac 

A2 6,18 6,29 6,52 6,71 6,42 b 5,64 6,16 6,61 6,91 6,33 b 7,86 8,15 8,42 8,85 8,32 a 

A3 6,28 6,50 6,70 7,34 6,70 a 5,01 6,16 6,84 7,06 6,27 b 7,51 7,78 7,96 8,48 7,93 c 

A4 6,57 6,69 7,09 7,32 6,92 a 4,85 6,10 6,39 6,86 6,05 c 7,23 7,89 7,97 8,77 7,96 bc 

ʇʨʦʩʝʢ ɺ 6,46 c 6,63 b 7,01 b 7,23 a 6,84 B 5,39  d 6,29 c 6,77 b 7,12 a 6,39 C 7,57  d 7,94 c 8,25 b 8,63 a 8,17A 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ 

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 ʇʨʦʩʝʢ A 

A1 7,73 7,26 6,91 7,73 a 7,37 7,15 6,24 6,92 a 8,19 8,25 8,06 8,17 ac 

A2 6,57 6,59 6,11 6,42 b 6,94 6,14 5,91 6,33 b 8,73 8,23 8,00 8,32 a 

A3 7,00 6,60 6,52 6,70 a 6,46 6,34 6,01 6,27 b 8,14 7,93 7,73 7,93 c 

A4 7,08 6,97 6,71 6,92 a 6,54 6,13 5,48 6,05 c 8,30 8,03 7,57 7,96 bc 

ʇʨʦʩʝʢ ɹ 7,09 a 6,85 b 6,56 c 6,84 B 6,83 a 6,44 b 5,91 c 6,39 C 8,34 a 8,11 b 7,84 c 8,17 A 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ **  **  **  

ɸʭɹ ns **  ns 

ɸʭɺ ns ns ns 

ɹʭɺ ns **  ns 

ɸʭɹʭɺ ns ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).  
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ʊʘʙʝʣʘ ʇ. 9. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʢʣʘʩʫ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ 

(ʩʦʨʪʘ) 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 18,16 18,54 19,54 19,20 18,86a 16,16 16,47 17,82 17,91 17,09a 21,00 21,99 24,05 21,25 22,07 

A2 15,09 15,02 15,77 15,66 15,38c 12,73 13,77 14,07 14,20 13,69d 17,33 17,39 18,39 18,20 17,83 

A3 16,16 16,43 17,73 18,57 17,22b 14,35 15,56 16,02 16,42 15,59b 18,56 19,72 20,38 21,29 19,99 

A4 16,15 17,06 17,53 18,77 17,38b 13,47 15,30 16,01 15,76 15,13c 18,59 19,88 20,47 21,69 20,16 

ʇʨʦʩʝʢ ɺ 16,39c 16,76c 17,64b 18,05a 17,21 B 14,18c 15,28 b 15,98 a 16,07 ʘ 15,38C 18,87 c 19,74b 20,82 a 20,61a 20,01 A 

ɸ ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ 

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 ʇʨʦʩʝʢ A 

A1 19,14 18,81 18,63 18,86 a 17,86 17,30 16,11 17,09 a 22,46 21,97 21,79 22,07 

A2 15,76 16,07 14,31 15,38 c 14,49 13,56 13,03 13,69 d 18,88 17,50 17,10 17,83 

A3 17,87 17,43 16,36 17,22 b 16,09 15,65 15,02 15,59 b 20,86 19,99 19,11 19,99 

A4 17,85 17,62 16,66 17,38 b 15,88 15,27 14,25 15,13 c 21,32 20,22 18,94 20,16 

ʇʨʦʩʝʢ ɹ 17,66 a 17,48 b 16,49 c 17,21 B 16,08 a 15,44 b 14,60 c 15,38 C 20,88 a 19,92 b 19,24 c 20,01 A 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ **  **  **  

ɸʭɹ ns ns ns 

ɸʭɺ **  *  **  

ɹʭɺ ns **  *  

ɸʭɹʭɺ ns ns *  

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).  
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ʊʘʙʝʣʘ ʇ. 10. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʤʘʩʫ ʟʨʥʘ ʧʦ ʢʣʘʩʫ (g) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ 

(ʩʦʨʪʘ) 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 0,68 0,71 0,77 0,74 0,72 a 0,57 0,62 0,67 0,62 0,62 a 0,75 0,82 0,92 0,79 0,82 a 

A2 0,60 0,65 0,68 0,65 0,64 b 0,55 0,60 0,62 0,60 0,59 b 0,70 0,75 0,77 0,73 0,74 b 

A3 0,61 0,63 0,67 0,68 0,65 b 0,53 0,59 0,61 0,60 0,58 b 0,68 0,80 0,85 0,80 0,78 c 

A4 0,60 0,65 0,67 0,69 0,65 b 0,51 0,61 0,64 0,63 0,60 b 0,74 0,83 0,87 0,83 0,82 a 

ʇʨʦʩʝʢ 

ɺ 
0,62 c 0,66 b 0,70 a 0,69 a 0,67 B 0,53 c 0,60 ʘb 0,63 ʘ 0,61 b 0,59 B 0,71 c 0,80 b 0,85 a 0,79 b 0,79 A 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ 

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 ʇʨʦʩʝʢ A 

A1 0,74 0,72 0,72 0,72 a 0,66 0,62 0,57 0,62 a 0,87 0,81 0,77 0,82 a 

A2 0,67 0,67 0,59 0,64 b 0,64 0,59 0,55 0,59 b 0,81 0,72 0,68 0,74 b 

A3 0,69 0,65 0,60 0,65 b 0,63 0,58 0,54 0,58 b 0,82 0,79 0,73 0,78 c 

A4 0,69 0,65 0,61 0,65 b 0,64 0,60 0,55 0,60 b 0,89 0,81 0,75 0,82 a 

ʇʨʦʩʝʢ ɹ 0,70 a 0,67 b 0,63 c 0,67 B 0,64 a 0,60 b 0,55 c 0,59 B 0,85 a 0,78 b 0,73 c 0,79 A 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ **  **  **  

ɸʭɹ ns ns ns 

ɸʭɺ ns ns *  

ɹʭɺ ns *  ns 

ɸʭɹʭɺ ns ns *  

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05). 
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ʊʘʙʝʣʘ ʇ. 11. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʤʘʩʫ 1000 ʟʨʥʘ (g) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ 

(ʩʦʨʪʘ) 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 37,30 38,47 38,46 36,32 37,62 b 34,10 36,17 37,53 34,86 35,66 d 36,83 38,44 38,64 35,64 37,39 c 

A2 40,45 43,31 43,01 41,55 42,08 a 42,83 43,74 44,05 42,41 43,26 a 40,06 42,98 41,80 40,32 41,29 a 

A3 37,43 38,35 37,98 36,47 37,84 b 36,64 38,07 37,80 36,35 37,21 c 36,57 40,39 41,57 37,45 39,00 b 

A4 36,96 37,85 38,21 36,95 37,49 b 37,59 40,19 39,77 39,70 39,31 b 39,60 41,78 42,23 38,27 40,47 a 

ʇʨʦʩʝʢ ɺ 38,03 b 39,50a 39,69 a 37,80 b 38,76B 37,79 b 39,54,ʘ 39,69 ʘ 38,33 b 38,86B 38,26 b 40,90 a 41,06 a 37,92 b 39,54A 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ 

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 ʇʨʦʩʝʢ A 

A1 38,51 37,70 36,71 37,62 b 36,88 36,04 34,08 35,66 d 38,72 37,07 36,38 37,39 c 

A2 42,74 42,41 41,10 42,08 a 44,11 43,35 42,31 43,26 a 42,88 40,94 40,05 41,29 a 

A3 38,43 37,43 36,81 37,84 b 39,04 36,93 35,67 37,21 c 39,34 39,56 38,09 39,00 b 

A4 38,60 37,10 36,78 37,49 b 0,64 0,60 0,55 39,31 b 41,99 39,89 39,52 40,47 a 

ʇʨʦʩʝʢ ɹ 39,79 a 38,66 b 37,83 c 38,76 B 40,10 a 38,85 b 37,63 c 38,86 B 40,73 a 39,36 b 38,51 c 39,54 A 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ **  **  **  

ɸʭɹ ns ns ns 

ɸʭɺ ns *  ns 

ɹʭɺ * ns ns 

ɸʭɹʭɺ ns ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).   
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ʊʘʙʝʣʘ ʇ. 12. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʞʝʪʚʝʥʠ ʠʥʜʝʢʩ (%) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ 

(ʩʦʨʪʘ) 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 46,77 47,40 47,45 46,22a 46,96a 40,91 44,22 44,86 38,99 42,24b 44,81 41,80 45,76 35,84 42,05ns 

A2 42,94 47,16 47,42 46,58 46,02a 47,09 45,31 48,51 44,48 46,35a 40,88 42,75 42,57 41,24 41,86ns 

A3 40,47 43,20 40,20 45,06 42,23b 46,17 44,47 44,98 39,87 43,87b 40,92 43,58 43,26 43,26 42,76ns 

A4 40,22 38,70 39,67 38,89 39,37c 38,87 41,16 38,43 37,72 39,66c 39,60 41,78 42,23 38,27 40,47ns 

ʇʨʦʩʝʢ ɺ 42,60ns 44,10ns 43,63ns 44,26ns 43,65 ɸ 43,27 a 43,82 ʘ 44,44 ʘ 40,30 b 42,96 A 40,63ab 41,84ab 43,60a 39,07c 41,29 B 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ 

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 ʇʨʦʩʝʢ A 

A1 47,63 46,92 46,34 46,96a 42,68 42,97 41,08 42,24b 44,69 42,36 39,11 42,05ns 

A2 47,60 45,24 45,24 46,02a 50,06 45,94 43,05 46,35a 43,20 41,45 40,94 41,86ns 

A3 42,45 42,77 41,49 42,23b 43,39 42,58 45,64 43,87b 44,22 43,18 40,88 42,76ns 

A4 41,16 38,48 38,48 39,37c 40,06 40,47 36,61 39,66c 41,99 39,89 39,52 40,47ns 

ʇʨʦʩʝʢ ɹ 44,70ns 43,37ns 42,89ns 43,65 ɸ 44,09 a 43,82 ab 40,30 b 42,96 A 44,15 a 41,99 a 37,72 b 41,29 B 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  ns 

ɹ **  *  **  

ɺ **  **  *  

ɸʭɹ ns *  ns 

ɸʭɺ ns ns ns 

ɹʭɺ * ns ns 

ɸʭɹʭɺ ns ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).  
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ʊʘʙʝʣʘ ʇ. 13. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ (kg ha
ï1
) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014  

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ  

(ʩʦʨʪʘ)  
Å 30 60 90 

ʇʨʦʩʝʢ

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ  

A 

A1 5038,4 5465,0 6101,9 6207,7 5703,2a 3620,6 4282,1 4879,8 4877,5 4415,0a 5103,8 5498,5 6682,3 6077,1 5840,4ns 

A2 4680,2 5569,8 5911,7 5740,9 5494,4a 3810,2 4521,8 4840,5 4901,8 4518,6a 4516,9, 5418,5 6145,1 6439,5 5669,4ns 

A3 4392,4 5397,2 5700,6 6384,0 5468,3a 3685,1 4195,2 4509,5 5090,5 4370,1a 4497,7 5678,5 6149,0 6410,1 5683,7ns 

A4 4178,6 4839,5 5292,9 5783,7 5023,7b 2805,2 3831,7 4206,0 4778,7 3905,4b 4751,0 6036,5 6776,6 6566,3 6103,3ns 

ʇʨʦʩʝʢ ɺ 4511,1d 5278,0c 5792,1b 6108,4a 5422,4B 3480,3d 4207,7c 4607,3b 4912,1ʘ 4301,C 4756,8c 5658,0b 6438,2 a 6443,9a 305,7 B 

ɸ ï ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ  

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 

ʇʨʦʩʝʢ  

A 

A1 5409,4 5791,6 5908,7 5703,2a 3941,4 4594,6 4709,1 4415,0 a 5661,1 5866,1 5994,0 5840,4ns 

A2 5112,2 5781,9 5376,5 5494,4a 3833,3 4622,1 5100,3 4518,6 a 5559,6 5689,8 5758,9 5669,4ns 

A3 5005,6 5801,5 5598,6 5468,3a 3616,9 4488,7 5004,5 4370,1 a 5654,5 5557,4 5839,6 5683,1ns 

A4 4628,0 5327,6 5115,4 5023,7b 3388,24 3893,99 4433,91 3905,4 b 6434,0 6184,4 5479,5 6103,3ns 

ʇʨʦʩʝʢ ɹ 5062,3 b 5680,3 a 5524,6 a 5422,4B 3695,0 c 4398,5 b 4812,0 ʘ 4301,8 C 245,2 ns 300,6 ns 371,2 ns 305,7 B 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  ns 

ɹ **  **  ns 

ɺ ns **  **  

ɸʭɹ ns ns *  

ɸʭɺ ns ns ns 

ɹʭɺ ns ns ns 

ɸʭɹʭɺ **  ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).  
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11.1.3. ʊʘʙʝʣʝ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʠ ʫʪʠʮʘʿʘ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʦʩʦʙʠʥʝ ʢʚʘʣʠʪʝʪʘ 

ʟʨʥʘ ʫ ʪʨʦʛʦʜʠʰˁʝʤ ʧʝʨʠʦʜʫ 

ʊʘʙʝʣʘ ʇ. 14. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʟʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ, ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm, ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ 2,2ï2,5 mm, 

ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʟʨʥʘ, ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ ʠ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ, ʫʢˀʫʯʫʿʫ˂ʠ ʩʚʘ ʯʝʪʠʨʠ ʠʟʚʦʨʘ ʚʘʨʠʿʘʮʠʿʝ (ʛʦʜʠʥʘ, ʩʦʨʪʘ, 

ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ) 

ʀʟʚʦʨ 

ʚʘʨʠʿʘʮʠʿʝ 

ʉʪʝʧʝʥʠ 

ʩʣʦʙʦʜʝ 

df 

ʉʨʝʜʠʥʝ ʥʘʿʤʘˁʠʭ ʢʚʘʜʨʘʪʘ ï MS 

ʍʝʢʪʦʣʠʪʘʨʩʢʘ 

ʤʘʩʘ 

ʟʨʥʘ 

ʉʘʜʨʞʘʿ 

ʟʨʥʘ 

Ó2,5 mm 

ʉʘʜʨʞʘʿ  

ʟʨʥʘ 

2,2ï2,5 mm 

Eʥʝʨʛʠʿʘ  

ʢʣʠʿʘˁʘ  

ʋʢʫʧʥʘ 

 ʢʣʠʿʘʚʦʩʪ 

ʉʘʜʨʞʘʿ 

 ʧʨʦʪʝʠʥʘ 

ʫ ʟʨʥʫ 

ɻʦʜʠʥʘ (A) 2 2536 ** 3405 ** 1651,33 ** 10715 ** 11658 ** 2,61 ** 

ʉʦʨʪʘ (ɹ) 3 305 ** 1347 ** 558,61 ** 7 **  81 
ns

 7,02 ** 

ɻʫʩʪʠʥʘ (ɺ) 2 317 ** 508 ** 259,97 ** 16 ** 22 
ns

 10,43 ** 

ʇʨʠʭʨʘʥa N (ɻ) 3 127 ** 172 ** 38,83 ** 6 **  47 
ns

 73,22 ** 

Aʭɹ 6 90 ** 154 ** 198,27 ** 50 ** 136 ** 2,96 ** 

Aʭɻ 4 109 ** 7 
ns

 1,74 
ns

 4 **  50 
ns

 3,26 ** 

ɹʭɺ 6 98 ** 12 
ns

 26,92 ** 3 * 44 
ns

 2,20 ** 

Aʭɻ 6 11 ** 13 
ns

 3,24 
ns

 3 **  18 
ns

 0,20
 ns

 

ɹʭɻ 9 4 
ns

 13 
ns

 3,17 
ns

 1 
ns

 20 
ns

 0,37 * 

ɺʭɻ 6 9 **  32 ** 16,53 ** 2 
ns

 15 
ns

 0,19
 ns

 

Aʭɹʭɺ 12 95 ** 9 
ns

 18,97 ** 2 * 35 
ns

 1,99 ** 

Aʭɹʭɻ 18 7 **  11 
ns

 7,82 
ns

 2 * 21 
ns

 0,70 ** 

Aʭɺʭɻ 12 3 
ns

 7 
ns

 3,92 
ns

 3 **  20 
ns

 0,28
 ns

 

ɹʭɺʭɻ 18 2 
ns

 6 
ns

 4,05 
ns

 2 
ns

 21
 ns

 0,07
 ns

 

Aʭɹʭɺʭɻ 36 2 
ns

 9 
ns

 5,88 
ns

 1 
ns

 19 
ns

 0,33 ** 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ:  n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ  95%;  ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ  99%;   
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ʊʘʙʝʣʘ ʇ. 15. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʟʨʥʘ (kg hl
ï1
) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014  

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ  

(ʩʦʨʪʘ)  
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 65,23 65,23 65,23 65,23 65,23c 58,74 60,65 61,55 59,24 60,05b 59,58 61,75 62,32 60,86 61,13c 

A2 67,55 68,94 68,56 67,33 68,10a 60,25 61,40 62,22 60,16 61,01a 60,49 62,09 63,77 61,43 61,94a 

A3 63,78 64,82 64,35 63,65 64,15c 56,45 56,45 61,70 57,81 58,10c 60,07 61,35 61,88 60,16 60,86c 

A4 66,67 67,13 68,12 67,10 67,26b 56,31 57,63 57,78 55,41 56,78d 62,80 64,21 64,61 61,45 63,27b 

ʇʨʦʩʝʢ ɺ 65,15 b 66,24 a 66,55 a 65,75ab 65,92 ɸ 57,94 c 59,03 b 60,81 ʘ 85,16 c 60,04C 60,73 c 62,35 b 63,14 a 60,97 c 61,80 B 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ  

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 

ʇʨʦʩʝʢ 

 A 

A1 65,23 64,10 63,08 65,23c 62,03 60,38 57,73 60,05b 62,07 61,05 60,25 61,13c 

A2 47,60 45,24 45,24 68,10a 50,06 45,94 43,05 61,01a 63,00 61,79 61,05 61,94a 

A3 65,45 63,76 63,24 64,15c 59,46 57,91 56,94 58,10c 61,89 60,71 60,00 60,86c 

A4 67,95 67,48 66,35 67,26b 58,60 56,38 55,37 56,78d 65,16 63,11 61,54 63,27b 

ʇʨʦʩʝʢ ɹ 66,84 a 66,06 b 64,85 c 65,92 ɸ 60,49 a 58,94 b 57,52 c 60,04C 63,03 a 61,66 b 60,71 c 61,80 B 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ **  **  **  

ɸʭɹ ns ns ns 

ɸʭɺ ns **  ns 

ɹʭɺ * ns *  

ɸʭɹʭɺ ns ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).   
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ʊʘʙʝʣʘ ʇ. 16. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ Ó2,5 mm (%) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014  

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ  

(ʩʦʨʪʘ)  
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩeʢ 

A 

A1 80,96 82,95 82,99 79,89 81,70 c 72,48 76,68 77,24 78,11 76,13 c 84,94 85,73 86,12 83,00 84,95 b 

A2 85,11 88,88 87,84 83,48 86,33 a 80,86 82,24 82,93 79,81 81,46 a 88,35 90,80 89,72 88,23 89,28 a 

A3 78,08 80,30 80,03 76,84 78,81 d 66,94 70,15 70,99 67,14 68,81 d 82,29 84,47 85,58 82,97 83,83 b 

A4 83,95 83,95 85,39 83,74 84,26 b 76,06 77,57 79,41 75,46 77,12 b 83,36 85,39 84,68 83,30 84,18 b 

ʇʨʦʩʝʢ ɺ 82,02b 84,02 a 84,06 a 81,46 b 82,89 B 74,17  c 76,64ab 77,79 ʘ 97,91 b 76,13 C 84,74 b 86,60 b 86,53 a 305,3ns 85,56 B 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ  

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 

ʇʨʦʩʝʢ  

A 

A1 83,64 81,39 80,06 81,70 c 76,94 76,39 75,06 76,13 c 86,62 85,35 82,88 84,95 b 

A2 87,78 86,54 84,68 86,33 a 82,08 81,81 80,49 81,46 a 91,39 89,05 87,40 89,28 a 

A3 82,10 77,53 76,81 78,81 d 71,86 69,09 65,47 68,81 d 85,11 84,17 82,20 83,83 b 

A4 86,07 85,27 81,43 84,26 b 79,18 75,97 76,22 77,12 b 86,88 84,71 80,97 84,18 b 

ʇʨʦʩʝʢ ɹ 84,90 a 82,70 b 81,08 c 82,89 B 77,52a 76,62 a 74,24 b 76,13 C 87,50 a 85,82 b 83,36 c 85,56 B 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ **  **  **  

ɸʭɹ ns ns ns 

ɸʭɺ ns ns ns 

ɹʭɺ ns *  ns 

ɸʭɹʭɺ ns ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).  
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ʊʘʙʝʣʘ ʇ. 17. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʩʘʜʨʞʘʿ ʟʨʥʘ ʜʝʙˀʠʥʝ 2,2ῐ2,5 mm (%) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014  

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ  

(ʩʦʨʪʘ)  
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 14,10 14,25 13,66 14,33 14,09 b 16,18 14,36 14,19 13,60 14,58 c 9,82 10,78 11,03 13,27 11,22ab 

A2 11,86 9,88 10,69 13,29 11,43 c 14,21 14,25 14,82 15,42 14,68 c 9,05 7,75 8,19 8,79 8,44 c 

A3 15,79 15,32 16,18 17,79 16,27 a 24,69 22,41 22,96 25,39 23,86 a 10,65 10,41 10,50 11,41 10,74 b 

A4 12,06 12,64 11,27 11,74 11,93 c 16,29 16,01 15,80 19,54 16,91 b 11,59 10,88 12,13 12,78 11,85 a 

ʇʨʦʩʝʢ ɺ 13,45ʘb 13,03 b 12,87 b 14,29 a 13,41 B 17,79 ns 16,77 ns 16,80 ns 17,88 ns 17,31 A 10,27,b 9,96 b 10,46 b 11,56a 10,57 C 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ  

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 ʇʨʦʩʝʢ A 

A1 13,81 14,15 14,30 14,09 b 15,30 14,15 14,30 14,58 c 9,40 11,55 12,72 11,22ab 

A2 10,35 11,07 12,86 11,43 c 13,65 15,38 14,99 14,68 c 6,78 8,78 9,78 8,44 c 

A3 13,26 17,81 17,74 16,27 a 19,79 24,78 27,01 23,86 a 9,96 10,96 11,31 10,74 b 

A4 11,12 11,66 13,00 11,93 c 15,26 17,85 17,63 16,91 b 9,54 11,93 14,07 11,85 a 

ʇʨʦʩʝʢ ɹ 12,07 b 13,67 a 14,48 ʘ 13,41 B 16,00 c 17,39 b 18,54 ʘ 17,31 A 8,92 c 10,80 b 11,97 ʘ 10,57 C 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  **  

ɺ *  ns *  

ɸʭɹ **  **  ns 

ɸʭɺ ns ns ns 

ɹʭɺ * ns ns 

ɸʭɹʭɺ ns ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).  
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ʊʘʙʝʣʘ ʇ. 18. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʝʥʝʨʛʠʿʫ ʢʣʠʿʘˁʘ ʟʨʥʘ (%) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ 

(ʩʦʨʪʘ) 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 97,56 98,15 97,30 95,96 97,24 c 84,85 83,67 84,22 84,04 84,20 a 97,74 97,45 97,00 97,22 97,35 b 

A2 98,67 98,59 97,63 97,34 98,06 b 83,04 83,37 83,04 82,89 83,09 b 96,22 96,00 97,11 96,38 96,43 c 

A3 97,52 98,48 98,33 97,44 97,94 b 78,30 78,44 78,78 78,44 78,50 d 98,89 98,30 97,77 98,11 98,27 a 

A4 98,33 99,45 98,59 99,07 98,56 a 84,64 81,79 81,77 81,93 82,23 c 96,22 96,19 96,71 96,78 96,44 c 

ʇʨʦʩʝʢ ɺ 98,18 b 98,55 a 97,79 c 97,30 d 97,95 ɸ 82,85 ns 82,64 ns  81,87 ns  81,80 ns 82,61 C 97,27ns 96,93ns 97,25ns 97,03ns 97,20 B 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ 

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 ʇʨʦʩʝʢ A 

A1 98,75 97,17 95,81 97,24 c 84,14 84,41 84,04 84,20 a 97,70 97,64 96,72 97,35 b 

A2 98,28 98,39 97,50 98,06 b 82,84 83,20 83,23 83,09 b 96,61 96,33 96,34 96,43 c 

A3 98,28 97,78 97,78 97,94 b 78,92 78,89 78,17 78,50 d 98,25 97,97 98,58 98,27 a 

A4 98,70 98,11 98,53 98,56 a 82,02 82,19 82,89 82,23 c 96,36 96,28 96,78 96,44 c 

ʇʨʦʩʝʢ ɹ 98,64 a 97,98 b 97,27 c 97,95 ɸ 82,82 ns 246,9 ns 312,0 ns 82,61 C 9730ns 97,07 ns 97,00 ns 97,20 B 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  ns ns 

ɺ **  ns ns 

ɸʭɹ **  ns ns 

ɸʭɺ **  ns ns 

ɹʭɺ **  ns *  

ɸʭɹʭɺ **  ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).  
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ʊʘʙʝʣʘ ʇ. 19. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʫʢʫʧʥʫ ʢʣʠʿʘʚʦʩʪ ʟʨʥʘ (%) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 2012 2013 2014  

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ  

(ʩʦʨʪʘ)  
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A
1
 98,96 99,22 98,70 98,15 98,76 b 84,90 85,22 85,08 85,02 85,16 a 98,29 98,15 98,04 97,93 98,17 

A
2
 99,56 99,48 98,70 98,74 99,12 a 85,22 84,88 84,22 84,78 84,70 a 98,33 98,56 98,44 98,33 98,14 

A
3
 99,33 99,67 99,67 99,11 99,13 a 80,78 80,78 80,55 80,67 80,93 b 98,56 98,56 98,11 98,33 98,97 

A
4
 99,11 99,67 98,67 99,56 98,96ab 84,89 84,78 84,45 84,45 84,02 a 98,33 97,44 96,56 98,11 98,14 

ʇʨʦʩʝʢ ɺ 99,21 b 99,40 b 99,72 a 98,64 a 98,99 ɸ 84,54 ns 84,18 ns 82,50 ns 82,47 ns 93,10 B 98,63 ns 98,35 ns 98,07 ns 98,36 ns 98,36 A 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha-1 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha-1; ɺ2=45 kg N ha-1 + 30 kg N ha-1 = 75 kg N ha-1;  

             ɺ3=45 kg N ha-1 + 60 kg N ha-1 = 105 kg N ha-1; ɺ4=45 kg N ha-1 + 90 kg N ha-1 = 135 kg N ha-1 

ɻʦʜʠʥʘ 2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ  

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 

ʇʨʦʩʝʢ  

A 
350 450 550 ʇʨʦʩʝʢ A 

A
1
 99,45 98,64 98,19 98,76 b 85,15 85,09 84,93 85,16 a 98,30 98,51 97,50 98,10 

A
2
 99,28 99,36 98,72 99,12 a 84,78 84,70 84,64 84,70 a 98,42 98,39 97,61 98,14 

A
3
 99,45 99,25 98,80 99,13 a 80,92 80,89 80,17 80,93 b 98,88 98,82 98,82 98,84 

A
4
 99,82 99,28 98,83 98,96ab 85,53 85,53 85,25 84,02 a 96,95 97,06 97,11 97,04 

ʇʨʦʩʝʢ ɹ 99,40 a 99,05 b 98,52, c 98,99 ɸ 81,31 ns 84,43 ns 83,08 ns 93,10 B 98,50 ns 98,52 ns 98,04 ns 305,7 B 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  *  **  

ɹ **  ns *  

ɺ **  ns ns 

ɸʭɹ * ns ns 

ɸʭɺ * ns ns 

ɹʭɺ **  ns ns 

ɸʭɹʭɺ * ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05).  
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ʊʘʙʝʣʘ ʇ. 20. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʛʫʩʪʠʥʝ ʩʝʪʚʝ ʠ ʧʨʠʭʨʘʥʝ ʘʟʦʪʦʤ ʥʘ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ (%) ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) ɺ (ʜʦʟʘ ʘʟʦʪʘ ʫ ʧʨʠʭʨʘʥʠ) 

ɸ 

(ʩʦʨʪʘ) 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 
Å 30 60 90 

ʇʨʦʩʝʢ 

A 

A1 10,95 11,56 12,59 13,07 12,04 c 12,10 12,55 12,72 13,21 12,65ns 10,90 11,75 12,32 13,01 11,99 c 

A2 11,87 12,83 13,37 13,84 12,98 a 10,63 11,42 12,52 13,07 11,91ns 11,70 12,49 13,11 13,63 12,73 a 

A3 10,93 12,10 12,35 12,50 11,97 c 11,72 12,49 12,88 13,16 12,56ns 11,06 11,37 12,69 13,05 12,05 c 

A4 11,57 12,26 12,90 13,13 12,66 b 11,50 12,16 12,90 13,41 12,49ns 11,45 12,18 12,58 13,20 12,35 b 

ʇʨʦʩʝʢ ɺ 11,33 d 12,14 c 12,80 b 13,36 a 12,41 A 11,64 d 12,32 c 12,86 b 13,38 a 12,55 A 11,27 d 11,95 c 12,68 b 13,22 a 12,28 B 

ɸ ï ʩʦʨʪʝ: ɸ1= ʅʦʚʦʩʘʜʩʢʠ 448: ɸ2= ʅʦʚʦʩʘʜʩʢʠ 456: ɸ3=ɼʫʥʘʚʘʮ; ɸ4=ɱʘʜʨʘʥ 

ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ: ɺ1=45 kg N ha
-1
 + 0 /ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ Å/ = 50 kg N ha

-1
; ɺ2=45 kg N ha

-1
 + 30 kg N ha

-1
 = 75 kg N ha

-1
;  

             ɺ3=45 kg N ha
-1
 + 60 kg N ha

-1
 = 105 kg N ha

-1
; ɺ4=45 kg N ha

-1
 + 90 kg N ha

-1 
= 135 kg N ha

-1 

ɻʦʜʠʥʘ 
2012 2013 2014 

ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) ɹ (ʛʫʩʪʠʥʘ ʩʝʪʚʝ) 

ɸ 

(ʩʦʨʪʘ) 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 

ʇʨʦʩʝʢ 

A 
350 450 550 ʇʨʦʩʝʢ A 

A1 11,12 12,18 12,84 12,04 c 12,90 12,67 12,37 12,65 ns 11,87 12,34 11,77 11,99 c 

A2 12,52 12,94 13,47 12,98 a 11,91 11,76 11,86 11,91 ns 11,53 12,01 12,38 12,73 a 

A3 11,53 12,01 12,38 11,97 c 12,49 12,70 12,49 12,56 ns 12,05 11,98 12,10 12,05 c 

A4 12,33 12,81 12,92 12,66 b 12,38 12,44 12,64 12,49 ns 12,38 12,28 12,39 12,35 b 

ʇʨʦʩʝʢ ɹ 12,04 c 12,49 b 12,90 a 12,41 A 12,42 b 12,67 b 12,83 a 12,55 A 12,07 ns 12,38 ns 12,31 ns 12,28 B 

ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ: ɹ1=350 ʟʨʥʘ m-2; ɹ2=450 ʟʨʥʘ m-2; ɹ3=550 ʟʨʥʘ m-2 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ 

ɸ **  **  **  

ɹ **  **  ns 

ɺ **  **  **  

ɸʭɹ **  **  *  

ɸʭɺ **  **  ns 

ɹʭɺ ns *  ns 

ɸʭɹʭɺ **  ns ns 

ɸ ï ʩʦʨʪʘ,  ɹ ï ʛʫʩʪʠʥʘ ʩʝʪʚʝ,  ɺ ï ʧʨʠʭʨʘʥʘ ʘʟʦʪʦʤ 

ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ: n.s. ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ;  * ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 95%;   ** ï F ʪʝʩʪ ʟʥʘʯʘʿʘʥ ʥʘ ʥʠʚʦʫ 99%;  Duncan  ʪʝʩʪ: ʚʨʝʜʥʦʩʪʠ ʦʟʥʘʯʝʥʝ ʧʦ ʨʝʜʦʚʠʤʘ ʠ 

ʢʦʣʦʥʘʤʘ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʤʘʣʠʤ ʩʣʦʚʦʤ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ. ɺʨʝʜʥʦʩʪʠ ʟʘ ʛʦʜʠʥʝ ʦʟʥʘʯʝʥʝ ʠʩʪʠʤ ʚʝʣʠʢʠʤ ʩʣʦʚʠʤʘ ʥʝ ʨʘʟʣʠʢʫʿʫ ʩʝ ʟʥʘʯʘʿʥʦ (p Ó0,05) .

2
6

6 
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11.2. ʉʣʠʢʝ 

 

ʉʣʠʢʘ ʇ. 1. ʃʦʢʘʮʠʿʘ ʦʛʣʝʜʘ ʥʘ ʠʤʘˁʫ ʇʦˀʦʧʨʠʚʨʝʜʥʝ ʰʢʦʣʝ ʩʘ ʜʦʤʦʤ ʫʯʝʥʠʢʘ 

Ăʉʦˁʘ ʄʘʨʠʥʢʦʚʠ˂ñ ʇʦʞʘʨʝʚʘʮ ʫ ʇʦʞʘʨʝʚʮʫ 

 

ʉʣʠʢʘ ʇ. 2. ʉʣʠʢʘ ʤʠʢʨʦʦʛʣʝʜʘ ʫ 2012. ʛʦʜʠʥʠ (ʉʪʫʧʘʨ, 2012) 

 

ʉʣʠʢʘ ʇ. 3. ʇʦʯʝʪʘʢ ʬʝʥʦʬʘʟʝ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʫ 2012. ʛʦʜʠʥʠ (ʉʪʫʧʘʨ, 2012) 
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ʉʣʠʢʘ ʇ. 4. ʇʦʣʝʛʘˁʝ ʫʩʝʚʘ ʫ 2012. ʛʦʜʠʥʠ (ʉʪʫʧʘʨ, 2012) 

 

ʉʣʠʢʘ ʇ. 5. ʉʝʪʚʘ ʤʠʢʨʦʦʛʣʝʜʘ ʫ 2013. ʛʦʜʠʥʠ (ʉʪʫʧʘʨ, 2013) 

 

ʉʣʠʢʘ ʇ. 6. ʌʘʟʘ ʟʨʝˁʘ ʫʩʝʚʘ ʫ 2013. ʛʦʜʠʥʠ (ʉʪʫʧʘʨ, 2013) 
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ʉʣʠʢʘ ʇ. 7. ʉʝʪʚʘ ʤʠʢʨʦʦʛʣʝʜʘ ʫ 2014. ʛʦʜʠʥʠ (ʉʪʫʧʘʨ, 2014) 

 

ʉʣʠʢʘ ʇ. 8. ʌʘʟʘ ʥʘʣʠʚʘˁʘ ʟʨʥʘ ʫ 2014. ʛʦʜʠʥʠ (ʉʪʫʧʘʨ, 2014) 

 

ʉʣʠʢʘ ʇ. 9. ʋʟʠʤʘˁʝ ʫʟʦʨʘʢʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʚʠʩʠʥʝ ʧʨʠʥʦʩʘ ʫ 2014. ʛʦʜʠʥʠ 

(ʉʪʫʧʘʨ, 2014) 
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ʉʣʠʢʘ ʇ. 10. ʄʝʨʝˁʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ (ʉʪʫʧʘʨ, 2012) 

 

ʉʣʠʢʘ ʇ. 11. ʄʝʨʝˁʝ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʟʨʥʘ (ʉʪʫʧʘʨ, 2012) 

 

ʉʣʠʢʘ ʇ. 12. ʆʜʨʝʹʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʟʨʥʘ I ʠ II  ʢʣʘʩʝ (2,5 mm), III (ʦʜ 2,2 ʜʦ           

2,5 mm), ʠ ʦʪʧʘʜʘ (2,2 mm) (ʉʪʫʧʘʨ, 2014) 
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ʉʣʠʢʘ ʇ. 13. ʆʜʨʝʹʠʚʘˁʝ ʝʥʝʨʛʠʿʝ ʢʣʠʿʘˁʘ ʠ ʫʢʫʧʥʝ ʢʣʠʿʘʚʦʩʪʠ ʟʨʥʘ  

(ʉʪʫʧʘʨ, 2014) 

 

ʉʣʠʢʘ ʇ. 14. ʋʟʦʨʮʠ ʟʘ ʘʥʘʣʠʟʫ ʩʘʜʨʞʘʿʘ ʧʨʦʪʝʠʥʘ ʫ ʟʨʥʫ ʿʝʯʤʘ (ʉʪʫʧʘʨ, 2014) 
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12. ɹʀʆɻʈɸʌʀɱɸ ɸʋʊʆʈɸ  

ɺʣʘʜʘʥʢʘ ʄ. ʉʪʫʧʘʨ ʤʘʩʪ. ʘʥʘʣ. ʟʘʰʪ. ʞʠʚ. ʩʨʝʜ., ʨʦʹʝʥʘ 04.03.1969. ʫ 

ʇʦʞʘʨʝʚʮʫ. ʆʩʥʦʚʥʫ ʰʢʦʣʫ ʟʘʚʨʰʠʣʘ ʫ ʉʨʝʜˁʝʚʫ, ʩʨʝʜˁʫ ʄʝʜʠʥʮʠʥʩʢʫ ʰʢʦʣʫ ʫ 

ʇʦʞʘʨʝʚʮʫ, ʘ ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ ʫ ɹʝʦʛʨʘʜʫ 1995. ʛʦʜʠʥʝ, ʩʤʝʨ ɺʦ˂ʘʨʩʪʚʦ ʠ 

ʚʠʥʦʛʨʘʜʘʨʩʪʚʦ, ʩʘ ʧʨʦʩʝʯʥʦʤ ʦʮʝʥʦʤ 8,32. ʄʘʩʪʝʨ ʩʪʫʜʠʿʝ ʟʘʚʨʰʠʣʘ 2010. ʛʦʜʠʥʝ ʥʘ 

ʬʘʢʫʣʪʝʪʫ ʌʫʪʫʨʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʉʠʥʛʠʜʫʥʫʤ ʫ ɹʝʦʛʨʘʜʫ, ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ ɿʘʰʪʠʪʘ 

ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʩʘ ʧʨʦʩʝʯʥʦʤ ʦʮʝʥʦʤ 9,81. 

ɼʦʢʪʦʨʩʢʝ ʩʪʫʜʠʿʝ ʫʧʠʩʘʣʘ 2010. ʛʦʜʠʥʝ ʥʘ ɸʛʨʦʥʦʤʩʢʦʤ ʬʘʢʫʣʪʝʪʫ ʫ ʏʘʯʢʫ, 

ʩʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ ʈʘʪʘʨʩʪʚʦ ʠ ʧʦʣʦʞʠʣʘ ʩʚʝ ʠʩʧʠʪʝ ʧʨʝʜʚʠʹʝʥʝ ʧʣʘʥʦʤ ʠ 

ʧʨʦʛʨʘʤʦʤ, ʩʘ ʧʨʦʩʝʯʥʦʤ ʦʮʝʥʦʤ 9,67. 

ʈʘʜʠʣʘ ʢʘʦ ʪʝʭʥʦʣʦʛ ʫ ʆʂ ʇʦʢʨʝʪ ʛʦʨʘʥʘ ʈɱ ʈʘʩʘʜʥʠʢ ʫ ʧʝʨʠʦʜʫ ʦʜ 1995. 

ʛʦʜʠʥʝ ʜʦ 2000. ʛʦʜʠʥʝ, ʘ ʫ ʧʝʨʠʦʜʫ ʦʜ 2000. ʜʦ 2003. ʛʦʜʠʥʝ ʢʘʦ ʫʧʨʘʚʥʠʢ ʈɱ 

ʈʘʩʘʜʥʠʢ. ʆʜ 2007. ʛʦʜʠʥʝ ʟʘʧʦʩʣʝʥʘ ʫ ɺʠʩʦʢʦʿ ʪʝʭʥʠʯʢʦʿ ʰʢʦʣʠ ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʝ 

ʢʘʦ ʩʘʨʘʜʥʠʢ ʫ ʥʘʩʪʘʚʠ, ʘ ʦʜ 2010. ʛʦʜʠʥʝ ʢʘʦ ʘʩʠʩʪʝʥʪ ʥʘ ʩʪʫʜʠʿʩʢʦʤ ʧʨʦʛʨʘʤʫ 

ʇʦˀʦʧʨʠʚʨʝʜʘ. 

ɸʫʪʦʨ ʿʝ ʫʢʫʧʥʦ 18 ʥʘʫʯʥʠʭ ʠ ʩʪʨʫʯʥʠʭ ʨʘʜʦʚʘ ʠ ʫʯʝʩʥʠʢ ʿʝʜʥʦʛ 

ʤʝʹʫʥʘʨʦʜʥʦʛ ʧʨʦʿʝʢʪʘ.  

ʀʟ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ ʧʫʙʣʠʢʦʚʘʣʘ ʿʝ 6 ʥʘʫʯʥʠʭ ʨʘʜʦʚʘ ʦʜ ʢʦʿʠʭ ʿʝ ʿʝʜʘʥ 

ʥʘʫʯʥʠ ʨʘʜ ʦʙʿʘʚʠʣʘ ʢʘʦ ʧʨʚʠ ʘʫʪʦʨ ʫ ʤʝʹʫʥʘʨʦʜʥʦʤ ʯʘʩʦʧʠʩʫ ʢʘʪʝʛʦʨʠʿʝ ʄ23 (IF 

0.351).  

ɻʦʚʦʨʠ ʨʫʩʢʠ ʠ ʩʣʫʞʠ ʩʝ ʝʥʛʣʝʩʢʠʤ ʿʝʟʠʢʦʤ. 

ʋʜʘʪʘ ʠ ʤʘʿʢʘ ʜʚʦʿʝ ʜʝʮʝ. 
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