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ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ɹʝʦʛʨʘʜʫ 
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ɼʘʪʫʤ ʦʜʙʨʘʥʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ: _________________________ 



 

ʀʟʿʘʚʘ ʟʘʭʚʘʣʥʦʩʪʠ 

 

 

ʆʚʦʤ ʧʨʠʣʠʢʦʤ ʞʝʣʠʤ ʜʘ ʩʝ ʟʘʭʚʘʣʠʤ ʩʚʦʤ ʤʝʥʪʦʨʫ, ʜʨ ɼʨʘʛʘʥʫ ʈʘʜʠʚʦʿʝʚʠ˂, ʟʘ 

ʚʝʣʠʢʦ ʧʦʚʝʨʝˁʝ ʠ ʩʪʨʧˀʝˁʝ ʫ ʩʚʘʢʦʤ ʪʨʝʥʫʪʢʫ ʨʘʜʘ ʥʘ ʜʦʢʪʦʨʩʢʦʿ ʜʠʩʝʨʪʘʮʠʿʠ. ɿʘʭʚʘˀʫʿʝʤ 

ʤʫ ʩʝ ʥʘ ʧʨʝʥʝʩʝʥʦʤ ʟʥʘˁʫ ʠ ʧʦʤʦ˂ʠ ʫ ʩʚʠʤ ʬʘʟʘʤʘ ʠʟʨʘʜʝ ʦʚʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ʀʟʫʟʝʪʥʫ ʟʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʜʨ ʊʘʪʿʘʥʠ ɺʫʿʦʚʠ˂, ʢʦʿʘ ʤʝ ʿʝ ʫʚʝʣʘ ʫ ʩʚʝʪ ʢʫʣʪʫʨʝ ʪʢʠʚʘ 

ʠ ʥʝʩʝʙʠʯʥʦ ʧʦʜʝʣʠʣʘ ʩʚʦʿʘ ʟʥʘˁa. ʆʜ ʩʨʮʘ ʭʚʘʣʘ ʥʘ ʩʪʨʧˀʝˁʫ, ʧʦʤʦ˂ʠ ʠ ʧʦʜʨʰʮʠ, ʢʘʦ ʠ 

ʧʨʠʿʘʪʝˀʩʢʠʤ ʩʘʚʝʪʠʤʘ ʪʦʢʦʤ ʠʟʨʘʜʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ɺʝʣʠʢʫ ʟʘʭʚʘʣʥʦʩʪ ʜʫʛʫʿʝʤ ʜʨ ɱʝʣʝʥʠ ʊʦʤʠ˂, ʢʦʿʘ ʿʝ ʫʯʝʩʪʚʦʚʘʣʘ ʫ ʩʚʠʤ ʬʘʟʘʤʘ ʠʟʨʘʜʝ 

ʜʠʩʝʨʪʘʮʠʿʝ ʠ ʧʨʫʞʠʣʘ ʤʠ ʜʨʘʛʦʮʝʥʫ ʧʦʜʨʰʢʫ ʪʦʢʦʤ ʮʝʣʦʛ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʨʘʜʘ. 

ɿʘʭʚʘˀʫʿʝʤ ʩʝ ʜʨ ɱʘʩʤʠʥʢʠ ʄʠʣʠʚʦʿʝʚʠ˂, ʜʨ ɸʣʝʢʩʠ ʃʠʧʦʚʘʮ ʠ ʜʨ ʏʝʜʠ ʆʧʘʨʥʠʮʠ ʥʘ 

ʢʦʨʠʩʥʠʤ ʩʫʛʝʩʪʠʿʘʤʘ ʢʦʿʝ ʩʫ ʜʦʧʨʠʥʝʣʝ ʢʦʥʘʯʥʦʤ ʠʟʛʣʝʜʫ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ. 

ʊʘʢʦʹʝ, ʟʘʭʚʘʣʠʣʘ ʙʠʭ ʩʝ ʠ ʜʨ ɹʦʨʠʩʫ ʈʠʣʘʢ ʥʘ ʧʦʤʦ˂ʠ ʪʦʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʨʘʜʘ, 

ʢʘʦ ʠ ʜʨ ʄʠʣʝʥʠ ɫʦʨʹʝʚʠ˂ ʥʘ ʩʪʨʫʯʥʦʿ ʧʦʤʦ˂ʠ ʪʦʢʦʤ ʨʘʜʘ ʥʘ ʮʠʪʦʛʝʥʝʪʠʯʢʠʤ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ, ʢʘʦ ʠ ʩʚʠʤ ʢʦʣʝʛʘʤʘ ʀʥʩʪʠʪʫʪʘ ʟʘ ʚʦ˂ʘʨʩʪʚʦ ʢʦʿʠ ʩʫ ʥʘ ʙʠʣʦ ʢʦʿʠ ʥʘʯʠʥ 

ʫʯʝʩʪʚʦʚʘʣʠ ʫ ʠʟʨʘʜʠ ʜʠʩʝʨʪʘʮʠʿʝ. 

ʅʝʠʟʤʝʨʥʫ ʟʘʭʚʣʥʦʩʪ ʜʫʛʫʿʝʤ ʩʚʦʤ ʙʨʘʪʫ, ʨʦʜʠʪʝˀʠʤʘ ʠ ʩʫʧʨʫʛʫ ʅʠʢʦʣʠ ʢʦʿʠ ʩʫ 

ʪʦʢʦʤ ʤʦʛ ʞʠʚʦʪʘ ʠ ʰʢʦʣʦʚʘˁʘ ʙʠʣʠ ʤʦʿʘ ʥʘʿʚʝ˂ʘ ʧʦʜʨʰʢʘ ʠ ʦʩʣʦʥʘʮ. 

ʆʚʘʿ ʨʘʜ ʧʦʩʚʝ˂ʫʿʝʤ ʩʚʦʿʠʤ ʩʠʥʦʚʠʤʘ, ɸʣʝʢʩʠ ʠ ʊʘʜʠʿʠ. ɿʙʦʛ ˁʠʭ ʿʝ ʠʟʨʘʜʘ 

ʜʠʩʝʨʪʘʮʠʿʝ ʤʦʞʜʘ ʢʘʩʥʠʣʘ, ʘʣʠ ʿʝ ʟʘʭʚʘˀʫʿʫ˂ʠ ˁʠʤʘ ʩʚʝ ʠʤʘʣʦ ʩʤʠʩʣʘ  ʿʝʨ ʩʫ ʤʝ ʥʘʫʯʠʣʠ 

ʜʘ ʙʫʜʝʤ ʙʦˀʘ ʦʩʦʙʘ ʠ ˁʠʭʦʚʘ ʩʫʧʝʨ ʤʘʤʘ. 

 

  



ɹʀʆʃʆʐʂɽ ʀ ʇʈʆʀɿɺʆɼʅɽ ʆʉʆɹʀʅɽ ʄʀʂʈʆʈɸɿʄʅʆɾɽʅʀʍ ʉɸɼʅʀʎɸ ʄɸʃʀʅɽ 

ɻɸɱɽʅʀʍ ʋ ʈɸɿʃʀʏʀʊʀʄ ʈɽɾʀʄʀʄɸ ʅɸɺʆɼɳɸɺɸɳɸ 

 

-ʈʝʟʠʤʝ- 

 

ʅʝʜʦʩʪʘʪʘʢ ʢʚʘʣʠʪʝʪʥʦʛ, ʩʦʨʪʥʦ ʠʩʧʨʘʚʥʦʛ ʠ ʙʝʟʚʠʨʫʩʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʢʘʦ ʠ ʩʚʝ 

ʠʟʨʘʞʝʥʠʿʠ ʧʨʦʙʣʝʤʠ ʩʘ ʩʫʰʦʤ ʫʩʣʝʜ ʢʣʠʤʘʪʩʢʠʭ ʧʨʦʤʝʥʘ, ʧʨʝʜʩʪʘʚˀʘʿʫ ʟʥʘʯʘʿʥʘ 

ʦʛʨʘʥʠʯʝˁʘ ʫ ʩʘʚʨʝʤʝʥʦʿ ʧʨʦʠʟʚʦʜˁʠ ʤʘʣʠʥʝ. ɿʙʦʛ ʪʦʛʘ ʿʝ ʮʠˀ ʦʚʝ ʜʦʢʪʦʨʩʢʝ ʜʠʩʝʨʪʘʮʠʿʝ 

ʙʠʦ ʦʧʪʠʤʠʟʘʮʠʿʘ ʧʨʦʮʝʩʘ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ ʠ ʠʩʧʠʪʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ (ʩʘʜʥʠʮa ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

ʨʘʟʤʥʦʞʘʚʘˁʘ ʠʟʜʘʥʮʠʤʘ) ʫ ʫʩʣʦʚʠʤʘ ʪʨʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ (100%, 50% ʠ 25% ɽʊʩ) 

ʩʦʨʪʠ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ. 

ʋ ʧʨʚʦʤ ʜʝʣʫ ʠʩʪʨʘʞʠʚʘˁʘ ʫʩʧʝʰʥʦ ʿʝ ʠʟʚʨʰʝʥʘ ʦʧʪʠʤʠʟʘʮʠʿʘ ʧʨʦʪʦʢʦʣʘ ʟʘ 

ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ, ʤʫʣʪʠʧʣʠʢʘʮʠʿʫ, ʦʞʠˀʘʚʘˁʝ ʠ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ in vitro 

ʠʟʜʘʥʘʢʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ. ɼʝʪʝʨʤʠʥʘʮʠʿʦʤ ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ ʠ ʧʨʠʤʝʥʦʤ ʧʨʦʪʦʯʥʝ 

ʮʠʪʦʤʝʪʨʠʿʝ ʿʝ ʫʪʚʨʹʝʥʦ ʧʦʩʪʦʿʘˁʝ ʩʪʘʙʠʣʥʦʩʪʠ ʥʠʚʦʘ ʧʣʦʠʜʠʿʝ ʢʦʜ ʠʟʜʘʥʘʢʘ ʨʘʟʣʠʯʠʪʦʛ 

ʧʦʨʝʢʣʘ. 

ɼʨʫʛʠ ʜʝʦ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥ ʿʝ ʫ ʧʦˀʩʢʠʤ ʫʩʣʦʚʠʤʘ ʫ ʧʝʨʠʦʜʫ 2018ï2021. 

ʛʦʜʠʥʝ. ʋ ʧʨʚʦʿ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʦʜʠʥʠ ʧʨʘ˂ʝʥ ʿʝ ʫʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʚʝʛʝʪʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ, ʜʦʢ ʿʝ ʫ ʦʩʪʘʣʠʤ ʛʦʜʠʥʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʧʨʘ˂ʝʥ ʫʪʠʮʘʿ ʠ ʥʘ ʚʝʛʝʪʘʪʠʚʥʠ ʠ ʛʝʥʝʨʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ, ʢʘʦ ʠ ʥʘ ʬʠʟʠʯʢʝ ʠ ʭʝʤʠʿʩʢʝ 

ʦʩʦʙʠʥʝ ʧʣʦʜʘ ʤʘʣʠʥʝ. ʊʦʢʦʤ 2020. ʛʦʜʠʥʝ, ʫʩʣʝʜ ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʢʦʿʝ ʩʫ 

ʧʨʝʚʘʟʠʣʘʟʠʣʝ ʧʦʪʨʝʙʝ ʙʠˀʘʢʘ ʤʘʣʠʥʝ ʟʘ ʚʦʜʦʤ, ʧʨʦʫʯʘʚʘˁʝ ʫʪʠʮʘʿa ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʿʝ 

ʠʟʦʩʪʘʚˀʝʥʦ. ʄʠʢʨʦʨʘʟʤʥʦʞʝʥʝ ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʩʫ ʠʤʘʣʝ ʚʝ˂ʠ ʚʝʛʝʪʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ, 

ʠʟʨʘʞʝʥ ʧʨʝʢʦ ʜʫʞʠʥʝ ʠ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ. ʆʧʪʠʤʘʣʥʦ ʥʘʚʦʜˁʘʚʘˁʝ 

(100% ɽʊʩ) ʧʦʟʠʪʠʚʥʦ ʿʝ ʫʪʠʮʘʣʦ ʥʘ ʧʨʠʥʦʩ ʠ ʚʝ˂ʠʥʫ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʘʨʘ, ʜʦʢ ʿʝ ʚʦʜʥʠ 

ʜʝʬʠʮʠʪ (25% ɽʊʩ) ʫʪʠʮʘʦ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠ ʘʥʪʦʮʠʿʘʥʘ. ʉʦʨʪʘ ʄʠʢʝʨ 

ʿʝ ʠʤʘʣʘ ʿʘʯʠ ʚʝʛʝʪʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ ʠ ʠʟʨʘʞʝʥʠʿʠ ʫʢʫʩ ʧʣʦʜʘ, ʰʪʦ ʿʝ ʯʠʥʠ ʧʦʛʦʜʥʦʤ ʟʘ 

ʜʦʙʠʿʘˁʝ ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ ʧʨʠ ʢʦʤʝʨʮʠʿʘʣʥʦʤ ʥʘʚʦʜˁʘʚʘˁʫ, ʜʦʢ ʿʝ ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʧʦʛʦʜʥʠʿʘ 

ʟʘ ʜʦʙʠʿʘˁʝ ʚʠʩʦʢʦʢʚʘʣʠʪʝʪʥʦʛ ʚʦ˂ʘ ʫ ʫʩʣʦʚʠʤʘ ʦʛʨʘʥʠʯʝʥʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ. 
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BIOLOGICAL AND PRODUCTION CHARA CTERISTICS OF MICROP ROPAGATED 

RASPBERRY PLANTS GROWN UNDER DIFFERENT I RRIGATION REGIMES  

 

 

-Abstract- 
 

 

The lack of high-quality, genetically authentic and, virus-free planting material, together 

with increasingly pronounced drought conditions caused by climate change, represents a major 

constraint in modern raspberry production. Therefore, the aim of this doctoral dissertation was to 

optimize the micropropagation and to investigate the effects of planting material origin (obtained by 

micropropagation and traditionally propagated) under three irrigation regimes (100%, 50% and 25% 

ETc) in the raspberry cultivars óMeekerô and óWillametteô.  

In the first part of the research, protocols for the establishment of aseptic culture, 

multiplication, rooting, and acclimatization of in vitro shoots of the examined cultivars were 

successfully optimized. Determination of chromosome number and flow cytometry analysis 

confirmed the stability of ploidy levels in shoots of different origins. 

The second part of the research was carried out under field conditions during the period 

2018ï2021. In the first experimental year, the effects of cultivar, origin of planting material and 

irrigation regime were monitored on the vegetative potential of raspberry. In subsequent years of 

the study, their effects on both vegetative and generative potential, as well as on the physical and 

chemical properties of raspberry fruit, were monitored. In 2020, because precipitation exceeded the 

water needs of raspberry plants, the study of the irrigation regime efect was omitted. Throughout 

the study, micropropagated raspberry plants exhibited a higher vegetative potential, expressed 

through shoot length and the number of shoots per linear meter of trellis. Optimal irrigation (100% 

ETc) influenced higher yield and most vegetative parameters, whereas water deficit (25% ETc) led 

to an increase in total phenolic and anthocyanin contents. The cultivar óMeekeró showed stronger 

vegetative potential and better fruit flavor, making it suitable for achieving high yields under 

commercial irrigation. In contrast, the cultivar óWillametteó is more suitable for producing high-

quality fruit under limited water conditions. 

 

Key words: Rubus ideaus L., in vitro propagation, genetic stability, origin of planting material, 

irrigation, vegetative potential, generative potential, fruit quality 
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Увод 

1 

 

1.  

1. ʋɺʆɼ 

ʎʨʚʝʥʘ ʤʘʣʠʥʘ (Rubus ideaus L.) ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʥʫ ʦʜ ʥʘʿʟʥʘʯʘʿʥʠʿʠʭ ʚʨʩʪʘ ʿʘʛʦʜʘʩʪʦʛ 

ʚʦ˂ʘ ʢʦʿʘ ʧʨʠʧʘʜʘ ʨʦʜʫ Rubus, ʧʦʨʦʜʠʮʠ Rosaceae. ʋ ʩʚʝʪʩʢʠʤ ʨʘʟʤʝʨʘʤʘ, ʮʨʚʝʥʘ ʤʘʣʠʥʘ ʩʝ 

ʧʦ ʦʙʠʤʫ ʧʨʦʠʟʚʦʜˁʝ ʥʘʣʘʟʠ ʥʘ ʪʨʝ˂ʝʤ ʤʝʩʪʫ ʫ ʛʨʫʧʠ ʿʘʛʦʜʘʩʪʠʭ ʚʦ˂ʘʢʘ, ʠʟʘ ʿʘʛʦʜʝ ʠ 

ʙʦʨʦʚʥʠʮʝ. ʋ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ, ʤʘʣʠʥʘ ʟʘʫʟʠʤʘ ʠʟʫʟʝʪʥʦ ʚʘʞʥʦ ʤʝʩʪʦ ʫ ʩʪʨʫʢʪʫʨʠ ʚʦ˂ʘʨʩʢʝ 

ʧʨʦʠʟʚʦʜˁʝ, ʧʦ ʢʦʣʠʯʠʥʠ ʦʩʪʚʘʨʝʥʦʛ ʨʦʜʘ ʠ ʚʨʝʜʥʦʩʪʠ ʧʨʦʠʟʚʦʜˁʝ (Leposaviĺ & Ceroviĺ, 

2008; Grļak et al., 2019; Leposaviĺ at al., 2021). ʇʨʦʩʝʯʥʘ ʛʦʜʠʰˁʘ ʧʨʦʠʟʚʦʜˁʘ ʤʘʣʠʥʝ ʫ 

ʉʨʙʠʿʠ ʟʘ ʧʝʨʠʦʜ ʦʜ 2017. ʜʦ 2023. ʛʦʜʠʥʝ je ʠʟʥʦʩʠʣʘ 114.484,80 ʪʦʥʘ (FAOSTAT, 2025). 

ɿʘʭʚʘˀʫʿʫ˂ʠ ʧʦʚʦˀʥʠʤ ʘʛʨʦʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʚʝ˂ ʜʝʮʝʥʠʿʘʤʘ ʟʘʫʟʠʤʘ 

ʚʦʜʝ˂ʫ ʧʦʟʠʮʠʿʫ ʫ ɽʚʨʦʧʠ ʧʦ ʧʨʦʠʟʚʦʜˁʠ ʤʘʣʠʥʝ, ʥʘʤʝˁʝʥʦʿ ʧʨʝ ʩʚʝʛʘ ʟʘ ʟʘʤʨʟʘʚʘˁʝ ʠ 

ʨʘʟʣʠʯʠʪʝ ʚʠʜʦʚʝ ʧʨʝʨʘʜʝ (Wr·blewska et al., 2019). ʆʢʦ 90% ʛʦʜʠʰˁʝʛ ʧʨʠʥʦʩʘ ʤʘʣʠʥʝ ʩʝ 

ʟʘʤʨʟʘʚʘ (Leposaviĺ et al., 2016a). ʅʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʩʦʨʪʘ ʤʘʣʠʥʝ ʫ ʢʦʤʝʨʮʠʿʘʣʥʠʤ ʟʘʩʘʜʠʤʘ 

ʉʨʙʠʿʝ ʿʝ ɺʠʣʘʤʝʪ (Willamette) ʢʦʿʘ ʟʘʫʟʠʤʘ ʦʢʦ 90% ʧʦʚʨʰʠʥʘ, ʘ ʫ ʤʘˁʦʿ ʤʝʨʠ ʿʝ ʟʘʩʪʫʧˀʝʥʘ 

ʠ ʩʦʨʪʘ ʄʠʢʝʨ (Meeker) (Wr·blewska et al., 2019; ʄʠʣʠʚʦʿʝʚʠ˂, 2022), ʢʦʿʘ ʩʝ ʦʜʣʠʢʫʿʝ 

ʜʦʙʨʠʤ ʢʚʘʣʠʪʝʪʦʤ ʧʣʦʜʘ ʠ ʧʦʛʦʜʥʘ ʿʝ ʟʘ ʟʘʤʨʟʘʚʘˁʝ ʠ ʩʚʝʞʫ ʧʦʪʨʦʰˁʫ.  

ʉʘ ʛʝʥʝʪʠʯʢʦʛ ʘʩʧʝʢʪʘ, ʮʨʚʝʥʘ ʤʘʣʠʥʘ ʿʝ ʜʠʧʣʦʠʜ (2n = 2x = 14), ʩʘ ʤʘʣʠʤ ʛʝʥʦʤʦʤ, 

ʟʙʦʛ ʯʝʛʘ ʿʝ ʟʥʘʯʘʿʥʘ ʚʨʩʪʘ ʟʘ ʤʦʣʝʢʫʣʘʨʥʘ ʠ ʛʝʥʝʪʠʯʢʘ ʠʩʪʨʘʞʠʚʘˁʘ (Graham & Woodhead, 

2009). ʇʣʦʜʦʚʠ ʤʘʣʠʥʝ ʠʤʘʿʫ ʚʝʣʠʢʠ ʟʥʘʯʘʿ ʫ ʠʩʭʨʘʥʠ ˀʫʜʠ ʟʙʦʛ ʭʨʘʥˀʠʚʠʭ, ʣʝʢʦʚʠʪʠʭ ʠ 

ʜʠʿʝʪʝʪʩʢʠʭ ʚʨʝʜʥʦʩʪʠ, ʰʪʦ ʿʝ ʩʚʨʩʪʘʚʘ ʫ ʿʝʜʥʫ ʦʜ ʥʘʿʪʨʘʞʝʥʠʿʠʭ ʚʨʩʪʘ ʚʦ˂ʘ. ʊʘʢʦʹʝ, ʧʣʦʜʦʚʠ 

ʩʫ ʧʦʩʝʙʥʦ ʮʝˁʝʥʠ ʟʙʦʛ ʩʘʜʨʞʘʿʘ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʦʢʩʠʜʘʥʘʪʘ, ʢʦʿʠ ʜʦʧʨʠʥʦʩʝ ʢʚʘʣʠʪʝʪʫ 

ʧʣʦʜʘ ʠ ʠʤʘʿʫ ʧʦʚʦˀʘʥ ʫʪʠʮʘʿ ʥʘ ˀʫʜʩʢʦ ʟʜʨʘʚˀʝ (Moyer et al., 2002). Beekwilder et al. (2005) 

ʩʤʘʪʨʘʿʫ ʜʘ ʧʣʦʜʦʚʠ ʮʨʚʝʥʝ ʤʘʣʠʥʝ ʠʤʘʿʫ ʚʝ˂ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʦʜ ʚʝ˂ʠʥʝ ʜʨʫʛʦʛ 

ʚʦ˂ʘ ʠ ʧʦʚʨ˂ʘ. 

ɻʘʿʝˁʝ ʤʘʣʠʥʝ ʫ ʉʨʙʠʿʠ ʠʤʘ ʜʫʛʫ ʪʨʘʜʠʮʠʿʫ, ʢʦʿʘ ʿʝ ʟʘʧʦʯʝʪʘ 1880. ʛʦʜʠʥʝ, ʢʘʜʘ ʩʫ 

ʥʘʰʠ ʠʩʝˀʝʥʠʮʠ ʜʦʥʝʣʠ ʧʨʚʫ ʢʫʣʪʠʚʠʩʘʥʫ ʩʦʨʪʫ ʄʘʨʣʙʦʨʦ (Marlboro), ʧʨʚʦ ʫ ʚʘˀʝʚʩʢʠ, ʘ 

ʢʘʩʥʠʿʝ ʫ ʯʘʯʘʥʩʢʠ ʢʨʘʿ (ʇʝʪʨʦʚʠ˂ ʠ ʩʘʨ., 2020). ɿʙʦʛ ʧʦʚʦˀʥʠʭ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ 

ʉʨʙʠʿʘ ʿʝ ʧʦʛʦʜʥʘ ʟʘ ʛʘʿʝˁʝ ʤʘʣʠʥʝ, ʘ ˁʝʥʘ ʧʨʦʠʟʚʦʜˁʘ ʿʝ ʩʢʦʥʮʝʥʪʨʠʩʘʥʘ ʫ ʟʘʧʘʜʥʠʤ 

ʜʝʣʦʚʠʤʘ ʟʝʤˀʝ, ʧʨʝ ʩʚʝʛʘ ʫ ʟʘʧʘʜʥʦ-ʤʦʨʘʚʩʢʦʤ ʠ ʧʦʜʨʠˁʩʢʦ-ʢʦʣʫʙʘʨʩʢʦʤ ʨʝʛʠʦʥʫ. 

ʇʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ, ʫʙʨʟʘʥʦ ʩʝ ʨʘʟʚʠʿʘʿʫ ʠ ʥʦʚʘ ʤʘʣʠʥʦʛʦʨʿʘ, ʢʘʦ ʰʪʦ ʿʝ ʢʦʧʘʦʥʠʯʢo, ʿʫʞʥʦ-

ʤʦʨʘʚʩʢo, ʟʘʪʠʤ ʧʦʜʨʫʯʿʝ ʧʣʘʥʠʥʝ ɿʣʘʪʘʨ ʠʪʜ. ʅʝʟʘʛʘʹʝʥʦ ʟʝʤˀʠʰʪʝ ʠ ʧʦʛʦʜʥʘ ʢʣʠʤʘ ʯʠʥʝ 

ʜʘ ʧʣʦʜʦʚʠ ʤʘʣʠʥʝ ʩʘ ʦʚʠʭ ʧʨʦʩʪʦʨʘ ʠʤʘʿʫ ʙʦˀʝ ʥʫʪʨʠʪʠʚʥʝ ʦʩʦʙʠʥʝ, ʘʨʦʤʫ ʠ ʙʦʿʫ ʫ ʦʜʥʦʩʫ 

ʥʘ ʤʘʣʠʥʫ ʠʟ ʙʠʣʦ ʢʦʿʝ ʜʨʫʛʝ ʝʚʨʦʧʩʢʝ ʟʝʤˀʝ (Dimitrijeviĺ & Bulatoviĺ, 2011). 

ɺʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʚʘˁʝ ʿʘʛʦʜʘʩʪʠʭ ʚʨʩʪʘ ʚʦ˂ʘʢʘ ʯʝʩʪʦ ʿʝ ʧʨʘ˂ʝʥʦ ʘʢʫʤʫʣʘʮʠʿʦʤ 

ʚʠʨʫʩʥʠʭ ʠ ʤʠʢʦʧʣʘʟʤʘʪʠʯʥʠʭ ʙʦʣʝʩʪʠ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʩʤʘˁʝˁʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, 

ʦʪʧʦʨʥʦʩʪʠ ʥʘ ʤʨʘʟʝʚʝ ʠ ʘʜʘʧʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (Dunaeva & Osledkin, 

2015). ʆʩʪʚʘʨʠʚʘˁʝ ʧʫʥʦʛ ʙʠʦʣʦʰʢʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʤʘʣʠʥʝ ʤʦʛʫ˂ʝ ʿʝ ʩʘʤʦ ʫʟ ʧʨʠʤʝʥʫ 

ʩʘʜʥʠʮʘ ʚʠʩʦʢʦʛ ʢʚʘʣʠʪʝʪʘ, ʢʦʿʝ ʩʫ ʟʜʨʘʚʩʪʚʝʥʦ ʠ ʩʦʨʪʥʦ ʠʩʧʨʘʚʥʝ. ɿʘʩʥʠʚʘˁʝ ʥʦʚʠʭ ʟʘʩʘʜʘ 

ʫʧʦʪʨʝʙʦʤ ʪʘʢʚʠʭ ʩʘʜʥʠʮʘ ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʥʠ ʧʨʝʜʫʩʣʦʚ ʟʘ ʫʩʧʝʰʥʫ ʠ ʝʢʦʥʦʤʩʢʠ 

ʨʝʥʪʘʙʠʣʥʫ ʧʨʦʠʟʚʦʜˁʫ ʤʘʣʠʥʝ. ʂˀʫʯʥʫ ʫʣʦʛʫ ʫ ʪʦʤ ʧʨʦʮʝʩʫ ʠʤʘ ʧʨʦʠʟʚʦʜˁʘ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʫ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʩʘʥʠʤ ʫʩʣʦʚʠʤʘ ʤʘʪʠʯʥʠʭ ʟʘʩʘʜʘ, ʢʦʿʠ ʩʫ ʥʘʤʝˁʝʥʠ 

ʨʘʟʤʥʦʞʘʚʘˁʫ ʠ ʦʯʫʚʘˁʫ ʩʦʨʪʥʝ ʯʠʩʪʦ˂ʝ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʝ ʠʩʧʨʘʚʥʦʩʪʠ. ɱʝʜʘʥ ʦʜ ʮʠˀʝʚʘ ʫ 

ʧʨʦʠʟʚʦʜˁʠ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʤʘʣʠʥʝ ʿʝ ʜʦʙʠʿʘˁʝ ʙʠˀʘʢʘ ʢʦʿʝ ʩʫ ʟʜʨʘʚʩʪʚʝʥʦ ʠʩʧʨʘʚʥʝ, 

ʦʩʣʦʙʦʹʝʥʝ ʦʜ ʝʢʦʥʦʤʩʢʠ ʟʥʘʯʘʿʥʠʭ ʧʘʪʦʛʝʥʘ. ʄʘʣʠʥʘ ʿʝ ʦʩʝʪˀʠʚʘ ʥʘ ʤʥʦʰʪʚʦ ʧʘʪʦʛʝʥʘ, 

ʧʦʩʝʙʥʦ ʚʠʨʫʩʘ (Martin et al., 2013), ʢʦʿʠ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ ʩʤʘˁʝˁʝ ʧʨʠʥʦʩʘ (Strik & Martin, 

2003), ʩʣʘʙʠʿʠ ʨʘʩʪ (Quito-Avila et al., 2014), ʣʦʰ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ ʠ ʩʢʨʘ˂ʝˁʝ ʞʠʚʦʪʥʦʛ ʚʝʢʘ 

ʟʘʩʘʜʘ. ʊʝʭʥʦʣʦʛʠʿʘ ʢʫʣʪʫʨʝ ʪʢʠʚʘ ʠʤʘ ʧʦʩʝʙʘʥ ʟʥʘʯʘʿ ʫ ʧʨʦʠʟʚʦʜˁʠ ʙʝʟʚʠʨʫʩʥʦʛ ʩʘʜʥʦʛ 



Увод 

2 

 

ʤʘʪʝʨʠʿʘʣʘ ʤʘʣʠʥʝ. ʂʫʣʪʫʨʘ ʠʟʜʘʥʘʢʘ ʘʢʩʠʣʘʨʥʦʛ ʧʦʨʝʢʣʘ (ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝ ʫ ʫʞʝʤ 

ʩʤʠʩʣʫ, ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝ) ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʥʫ ʤʝʪʦʜʫ ʫ ʧʨʦʠʟʚʦʜˁʠ

 ʧʦʯʝʪʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫ ʧʨʦʛʨʘʤʠʤʘ ʩʝʨʪʠʬʠʢʘʮʠʿʝ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʆʚʘ ʤʝʪʦʜʘ ʩʝ ʫʩʧʝʰʥʦ 

ʩʧʨʦʚʦʜʠ ʚʝ˂ ʜʫʞʠ ʥʠʟʘ ʛʦʜʠʥʘ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʚʦ˂ʘʨʩʪʚʦ ʫ ʏʘʯʢʫ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʚʠʰʠʭ 

ʢʘʪʝʛʦʨʠʿʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʤʘʣʠʥʝ. ʇʨʝʜʥʦʩʪʠ ʤʝʪʦʜʝ ʩʫ ʚʠʰʝʩʪʨʫʢʝ, ʢʘʦ ʰʪʦ ʩʫ ʤʘˁʘ 

ʧʦʪʨʝʙʘ ʟʘ ʧʨʦʠʟʚʦʜʥʦʤ ʧʦʚʨʰʠʥʦʤ, ʢʨʘʪʘʢ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ ʧʨʦʠʟʚʦʜˁʝ, ʤʘˁʘ ʢʦʣʠʯʠʥʘ 

ʧʦʯʝʪʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʜʫʛʦ ʯʫʚʘˁʝ ʢʣʦʥʩʢʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠʪʜ.  

ʆʩʠʤ ʫʧʦʪʨʝʙʝ ʥʝʢʚʘʣʠʪʝʪʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʢʦʿʠ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʫʪʠʮʘʪʠ ʥʘ 

ʧʦʩʪʠʟʘˁʝ ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ ʠ ʢʚʘʣʠʪʝʪʘ ʧʣʦʜʘ, ʩʫʰʘ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ʛʣʘʚʥʠʭ 

ʘʙʠʦʪʠʯʢʠʭ ʬʘʢʪʦʨʘ ʢʦʿʠ ʥʝʧʦʚʦˀʥʦ ʜʝʣʫʿʫ ʥʘ ʨʘʩʪʝˁʝ ʠ ʨʘʟʚʦʿ ʤʘʣʠʥʝ. ɿʘ ʧʦʩʪʠʟʘˁʝ 

ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ ʧʦʪʨʝʙʥʘ ʿʝ ʦʜʨʝʹʝʥʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ, ʢʘʢʦ ʫ ʟʝʤˀʠʰʪʫ, ʪʘʢʦ ʠ ʫ ʚʘʟʜʫʭʫ. 

ʄʥʦʛʠ ʢʨʘʿʝʚʠ ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʠʤʘʿʫ ʧʦʚʦˀʥʝ ʟʝʤˀʠʰʥʝ, ʦʨʦʛʨʘʬʩʢʝ, ʪʦʧʣʦʪʥʝ ʠ ʜʨʫʛʝ 

ʘʛʨʦʝʢʦʣʦʰʢʝ ʫʩʣʦʚʝ ʟʘ ʛʘʿʝˁʝ ʤʘʣʠʥʝ, ʘʣʠ ʩʝ ʯʝʩʪʦ ʩʫʩʨʝ˂ʫ ʩʘ ʜʝʬʠʮʠʪʦʤ ʚʣʘʛʝ ʫ ʟʝʤˀʠʰʪʫ 

ʠ ʚʘʟʜʫʭʫ (ʇʝʪʨʦʚʠ˂ ʠ ʩʘʨ., 2020). ʉʫʰʥʠ ʧʝʨʠʦʜʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʿʘʚˀʘʿʫ ʦʜ ʧʦʣʦʚʠʥʝ ʤʘʿʘ ʜʦ 

ʩʝʧʪʝʤʙʨʘ, ʢʘʜʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʤʘʣʠʥʠ ʦʙʝʟʙʝʜʠʪʠ ʜʦʚʦˀʥʫ ʢʦʣʠʯʠʥʫ ʚʦʜʝ ʢʨʦʟ ʩʠʩʪʝʤ ʟʘ 

ʥʘʚʦʜˁʘʚʘˁʝ ʢʘʢʦ ʙʠ ʩʝ ʧʦʩʪʠʛʣʠ ʜʦʙʨʠ ʧʨʠʥʦʩʠ ʠ ʚʠʩʦʢ ʢʚʘʣʠʪʝʪ ʧʣʦʜʦʚʘ.  

ʅʘʚʦʜˁʘʚʘˁʝ ʿʝ ʿʝʜʥʘ ʦʜ ʥʘʿʩʪʘʨʠʿʠʭ ʤʝʣʠʦʨʘʮʠʦʥʠʭ ʤʝʨʘ ʢʦʿʝ ʩʝ ʧʨʠʤʝˁʫʿʝ ʨʘʜʠ 

ʫʥʘʧʨʝʹʝˁʘ ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʧʨʦʠʟʚʦʜˁʝ. ɱʦʰ ʫ ʥʘʿʨʘʥʠʿʝʤ ʧʝʨʠʦʜʫ ˀʫʜʩʢʝ ʮʠʚʠʣʠʟʘʮʠʿʝ 

ʟʥʘʯʘʿ ʥʘʚʦʜˁʘʚʘˁʘ ʿʝ ʙʠʦ ʩʭʚʘ˂ʝʥ ʢʘʦ ʫʩʣʦʚ ʟʘ ʧʦʩʪʠʟʘˁʝ ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ. 

ʇʨʠʤʝʥʘ ʥʘʚʦʜˁʘʚʘˁʘ ʿʝ ʫʩʣʦʚˀʝʥʘ ʤʥʦʛʠʤ ʬʘʢʪʦʨʠʤʘ, ʢʘʦ ʰʪʦ ʩʫ ʢʣʠʤʘʪʩʢʠ, ʟʝʤˀʠʰʥʠ ʠ 

ʦʨʦʛʨʘʬʩʢʠ ʬʘʢʪʦʨʠ, ʧʦʪʨʝʙʘ ʤʘʣʠʥʝ ʟʘ ʚʦʜʦʤ ʧʦ ʩʧʝʮʠʬʠʯʥʠʤ ʬʝʥʦʬʘʟʘʤʘ ʨʘʟʚʦʿʘ ʠ 

ʤʦʛʫ˂ʥʦʩʪʠ ʦʙʝʟʙʝʹʝˁʘ ʧʦʪʨʝʙʥʠʭ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʢʚʘʣʠʪʝʪʘ (Kljajiĺ, 2017). 

ɻʣʠʥʦʚʠʪʘ ʟʝʤˀʠʰʪʘ ʟʘʭʪʝʚʘʿʫ ʩʧʦʨʠʿʝ ʠ ʜʫʞʝ ʟʘʣʠʚʘˁʝ ʜʘ ʙʠ ʩʝ ʩʧʨʝʯʠʣʦ ʦʪʠʮʘˁʝ, ʜʦʢ ʥʘ 

ʧʝʩʢʦʚʠʪʠʤ ʟʝʤˀʠʰʪʠʤʘ ʚʦʜʘ ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʥʦʩʠ ʙʨʟʦ ʠ ʢʨʘʪʢʦ, ʢʘʢʦ ʥʝ ʙʠ ʧʦʥʠʨʘʣʘ ʠʩʧʦʜ 

ʟʦʥʝ ʢʦʨʝʥʘ ʠ ʧʦʩʪʘʣʘ ʥʝʜʦʩʪʫʧʥʘ ʙʠˀʮʠ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ ʧʨʝʚʝʣʠʢʘ ʢʦʣʠʯʠʥʘ ʚʣʘʛʝ ʫ ʟʦʥʠ 

ʢʦʨʝʥʦʚʦʛ ʩʠʩʪʝʤʘ ʜʦʚʦʜʠ ʜʦ ʩʤʘˁʝˁʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʢʠʩʝʦʥʠʢʘ, ʰʪʦ ʩʝ ʥʝʛʘʪʠʚʥʦ ʦʜʨʘʞʘʚʘ 

ʥʘ ˁʝʛʦʚʦ ʬʫʥʢʮʠʦʥʠʩʘˁʝ ʠ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʫʚʝʥʫ˂ʘ ʙʠˀʢʝ. ʄʘʣʠʥʘ ʠʤʘ ʧʣʠʪʘʢ ʢʦʨʝʥʦʚ 

ʩʠʩʪʝʤ ʢʦʿʠ ʟʘʭʪʝʚʘ ʨʝʜʦʚʥʦ ʩʥʘʙʜʝʚʘˁʝ ʚʦʜʦʤ. ʂʘʩʥʦ ʥʘʚʦʜˁʘʚʘˁʝ ʪʦʢʦʤ ʚʝʛʝʪʘʮʠʦʥʦʛ 

ʧʝʨʠʦʜʘ ʪʨʝʙʘ ʠʟʙʝʛʘʚʘʪʠ ʜʘ ʥʝ ʙʠ ʜʦʰʣʦ ʜʦ ʠʟʤʨʟʘʚʘˁʘ ʠʟʜʘʥʘʢʘ ʢʦʿʠ ˂ʝ ʜʦʥʝʪʠ ʨʦʜ ʫ 

ʩʣʝʜʝ˂ʝʤ ʚʝʛʝʪʘʮʠʦʥʦʤ ʧʝʨʠʦʜʫ. ʉ ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʩʝ ʨʘʩʪ ʠ ʟʨʝˁʝ ʧʣʦʜʦʚʘ, ʢʘʦ ʠ 

ʠʥʪʝʥʟʠʚʘʥ ʨʘʩʪ ʠʟʜʘʥʘʢʘ ʦʜʚʠʿʘʿʫ ʢʘʜʘ ʩʫ ʜʥʝʚʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʠʩʦʢʝ, ʟʘ ʫʩʧʝʰʥʦ ʛʘʿʝˁʝ 

ʧʦʪʨʝʙʥʦ ʿʝ ʦʙʝʟʙʝʜʠʪʠ ʜʦʚʦˀʥʫ ʢʦʣʠʯʠʥʫ ʚʦʜʝ, ʥʘʨʦʯʠʪʦ ʫ ʧʝʨʠʦʜʫ ʦʜ ʮʚʝʪʘˁʘ ʜʦ ʢʨʘʿʘ 

ʟʨʝˁʘ ʧʣʦʜʦʚʘ (Kireva & Mihov, 2018), ʘ ʧʦ ʧʦʪʨʝʙʠ ʠ ʥʘʢʦʥ ʙʝʨʙʝ ʢʘʜʘ ʠʥʪʝʥʟʠʚʥʦ ʨʘʩʪʫ 

ʤʣʘʜʠ ʠʟʜʘʥʮʠ ʢʦʿʠ ʥʘʨʝʜʥʝ ʛʦʜʠʥʝ ʜʦʥʦʩʝ ʨʦʜ. 

ʋ ɽʚʨʦʧʠ ʩʝ ʥʘʚʦʜˁʘʚʘ ʦʢʦ 13% ʦʙʨʘʜʠʚʠʭ ʧʦʚʨʰʠʥʘ (Tomiĺ, 2012), ʜʦʢ Sredojeviĺ et al. 

(2011) ʥʘʚʦʜʝ ʟʥʘʪʥʦ ʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ï 30%. ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʩʝ ʥʘʣʘʟʠ ʤʝʹʫ ʧʦʩʣʝʜˁʠʤ 

ʟʝʤˀʘʤʘ ʫ ɽʚʨʦʧʠ ʩʘ ʩʘʤʦ ʦʢʦ 4,5% ʦʙʨʘʜʠʚʠʭ ʧʦʚʨʰʠʥʘ ʢʦʿʝ ʩʝ ʥʘʚʦʜˁʘʚʘʿʫ. ʇʨʦʮʝʥʘʪ 

ʦʙʨʘʜʠʚʠʭ ʧʦʚʨʰʠʥʘ ʢʦʿʝ ʩʝ ʥʘʚʦʜˁʘʚʘʿʫ ʫ ʉʨʙʠʿʠ ʩʝ ʨʘʟʣʠʢʫʿʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʣʠʪʝʨʘʪʫʨʥʦʛ 

ʠʟʚʦʨʘ. ʇʝʪʨʦʚʠ˂ ʠ ʩʘʨ. (2012) ʥʘʚʦʜʝ ʜʘ ʩʝ ʫ ʮʝʥʪʨʘʣʥʦʿ ʉʨʙʠʿʠ ʥʘʚʦʜˁʘʚʘ ʦʢʦ 20.000 ha, ʜʦʢ 

ʿʝ ʫ ɺʦʿʚʦʜʠʥʠ ʦʢʦ 120.000 ha ʦʙʨʘʜʠʚʠʭ ʧʦʚʨʰʠʥʘ ʧʦʜ ʩʠʩʪʝʤʦʤ ʟʘ ʟʘʣʠʚʘˁʝ. ʇʨʝʤʘ 

ʧʦʜʘʮʠʤʘ Sredojeviĺ et al. (2011), ʫ ʉʨʙʠʿʠ ʩʝ ʥʘʚʦʜˁʘʚʘ ʦʢʦ 40.000 ha ʧʨʠ ʯʝʤʫ ʿʝ 87% ʦʚʠʭ 

ʧʦʚʨʰʠʥʘ ʫ ɺʦʿʚʦʜʠʥʠ, ʘ ʩʘʤʦ 13% ʫ ʮʝʥʪʨʘʣʥʦʿ ʉʨʙʠʿʠ. Kljajiĺ et al. (2013) ʩʤʘʪʨʘʿʫ ʜʘ ʩʝ ʫ 

ʉʨʙʠʿʠ ʠʥʪʝʥʟʠʚʥʦ ʥʘʚʦʜˁʘʚʘ ʤʘˁʝ ʦʜ 2% ʤʘʣʠˁʘʢʘ, ʜʦʢ ʜʨʫʛʘ ʛʨʫʧʘ ʘʫʪʦʨʘ ʩʤʘʪʨʘ ʜʘ ʿʝ ʪʘʿ 

ʧʨʦʮʝʥʘʪ ʥʝʰʪʦ ʚʝ˂ʠ (Nikoliĺ et al., 2008a; Dimitrijeviĺ & Bulatoviĺ, 2011). ʇʨʦʠʟʚʦʹʘʯʠ ʤʘʣʠʥʝ 

ʥʝ ʢʦʨʠʩʪʝ ʘʜʝʢʚʘʪʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʟʘ ʧʣʘʥʠʨʘˁʝ ʥʘʚʦʜˁʘʚʘˁʘ, ʰʪʦ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʥʦ ʦʜ 

ʛʣʘʚʥʠʭ ʦʛʨʘʥʠʯʝˁʘ ʟʘ ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ ʠ ʧʦʙʦˀʰʘˁʝ ʝʬʠʢʘʩʥʦʩʪʠ ʢʦʨʠʰ˂ʝˁʘ ʚʦʜʝ (Jara-

Rojas et al., 2018). ʋ ʥʘʰʠʤ ʘʛʨʦʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ, ʧʨʝʤʘ ʃʝʧʦʩʘʚʠ˂ʫ (2023), ʥʘʚʦʜˁʘʚʘˁʝ 

ʩʝ ʠʟʚʦʜʠ ʩʚʝ ʜʦʢ ʩʝ ʥʝ ʦʙʝʟʙʝʜʠ ʦʧʪʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʟʝʤˀʠʰʪʘ ʫ ʩʣʦʿʫ ʨʠʟʦʩʬʝʨʝ, ʧʨʠ ʯʝʤʫ 

ʩʝ ʚʦʜʘ ʥʘʿʯʝʰ˂ʝ ʜʦʜʘʿʝ ʩʠʩʪʝʤʦʤ Ăʢʘʧ ʧʦ ʢʘʧò. 

ʋ ʧʨʘʢʩʠ ʩʝ ʯʝʩʪʦ ʿʘʚˀʘ ʠʟʘʟʦʚ ʫ ʙʘʣʘʥʩʠʨʘˁʫ ʠʟʤʝʹʫ ʦʙʝʟʙʝʹʠʚʘˁʘ ʜʦʚʦˀʥʝ 

ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʫ ʮʠˀʫ ʧʦʩʪʠʟʘˁʘ ʢʨʫʧʥʠʿʠʭ ʧʣʦʜʦʚʘ ʠ ʧʦʪʨʝʙʝ ʟʘ ʢʦʥʪʨʦʣʦʤ ʙʨʦʿʘ ʠ 
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3 

ʙʫʿʥʦʩʪʠ ʠʟʜʘʥʘʢʘ, ʢʦʿʠ ʩʫ ʢˀʫʯʥʠ ʟʘ ʨʦʜ ʫ ʥʘʨʝʜʥʦʿ ʚʝʛʝʪʘʮʠʿʠ. ʆʜʨʝʹʠʚʘˁʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ 

ʢʦʿʘ ʩʝ ʜʦʜʘʿʝ ʥʘ ʜʥʝʚʥʦʤ ʥʠʚʦʫ ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʚʨʝʜʥʦʩʪʠʤʘ ʜʥʝʚʥʝ ʝʚʘʧʦʪʨʘʥʩʧʦʨʘʮʠʿʝ ʠʟ 

ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ. Eʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʘ ʤʘʣʠʥʝ ʩʝ ʨʘʯʫʥʘ ʢʘʦ ʧʨʦʠʟʚʦʜ 

ʢʦʝʬʠʮʠʿʝʥʪʘ ʩʧʝʮʠʬʠʯʥʦʛ ʟʘ ʢʫʣʪʫʨʫ (Kc) ʠ ʨʝʬʝʨʝʥʪʥʝ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ (ɽʊʦ). ʅʘ 

ʦʩʥʦʚʫ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʢʫʣʪʫʨʝ (Kc) ʠʟ ʩʪʘʥʜʘʨʜʥʦʛ ʌɸʆ ʜʦʢʫʤʝʥʪʘ, ʢʦʨʠʩʪʝ˂ʠ 

ʧʨʦʮʝˁʝʥʫ ʨʝʬʝʨʝʥʪʥʫ ʚʨʝʜʥʦʩʪ ɽʊʦ ʜʦʙʠʿʘ ʩʝ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʘ ʢʫʣʪʫʨʝ (ETʩ) (Kuveskar 

et al., 2022). ʇʨʝʜʚʠʹʘˁʝ ʨʝʬʝʨʝʥʪʥʝ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ (ɽʊʦ) ʟʘʩʥʠʚʘ ʩʝ ʥʘ 

ʤʝʪʝʦʨʦʣʦʰʢʠʤ ʚʘʨʠʿʘʙʣʘʤʘ ʢʘʦ ʰʪʦ ʩʫ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪ, ʪʨʘʿʘˁʝ ʩʫʥʯʝʚʦʛ ʩʿʘʿʘ ʠ 

ʙʨʟʠʥʘ ʚʝʪʨʘ. ʇʨʦʤʝʥʝ ʩʨʝʜˁʠʭ ʜʥʝʚʥʠʭ ʚʨʝʜʥʦʩʪʠ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ ʟʘʚʠʩʝ ʦʜ ʬʘʟʝ 

ʨʘʟʚʦʿʘ ʢʫʣʪʫʨʝ ʠ ʧʨʦʤʝʥʘ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ. 

ʇʦʩʪʦʿʠ ʚʝʣʠʢʠ ʙʨʦʿ ʤʝʪʦʜʘ ʟʘ ʧʨʦʨʘʯʫʥ ʨʝʬʝʨʝʥʪʥʝ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ (ɽʊʦ), ʢʦʝʿ ʩʝ 

ʰʠʨʦʢʦ ʢʦʨʠʩʪʝ ʫ ʤʥʦʛʠʤ ʦʙʣʘʩʪʠʤʘ ʧʨʠʚʨʝʜʝ ʠ ʥʘʫʢʝ. ʈʝʧʫʙʣʠʯʢʠ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠ ʟʘʚʦʜ 

ʉʨʙʠʿʝ (ʈʍʄɿ) ʢʦʨʠʩʪʠ ʿʝʜʥʦʩʪʘʚʥʫ ʤʝʪʦʜʫ ʟʘ ʧʨʦʨʘʯʫʥ ʨʝʬʝʨʝʥʪʥʝ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ. ʋ 

ʧʠʪʘˁʫ ʿʝ ʍʘʨʛʨʝʘʚʝʩʦʚʘ ʿʝʜʥʘʯʠʥʘ (Hargreaves & Allen, 2003), ʛʜʝ ʩʝ ʧʨʦʨʘʯʫʥ ɽʊʦ ʟʘʩʥʠʚʘ ʥʘ 

ʤʘʢʩʠʤʘʣʥʠʤ, ʤʠʥʠʤʘʣʥʠʤ ʠ ʩʨʝʜˁʠʤ ʜʥʝʚʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʚʘʟʜʫʭʘ, ʢʘʦ ʠ ʉʫʥʯʝʚʦʤ 

ʟʨʘʯʝˁʫ ʠ ʜʫʞʠʥʠ ʦʙʜʘʥʠʮʝ ʪʦʢʦʤ ʛʦʜʠʥʝ ʟʘ ʜʘʪʠ ʣʦʢʘʣʠʪʝʪ. ɸʥʘʣʠʟʘ ʜʥʝʚʥʠʭ ʚʨʝʜʥʦʩʪʠ 

ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ ʧʦ ʩʧʦʤʝʥʫʪʦʿ ʤʝʪʦʜʠ ʧʦʢʘʟʘʣʘ ʿʝ ˁʠʭʦʚʫ ʜʦʙʨʫ ʩʘʛʣʘʩʥʦʩʪ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʜʦʙʠʿʝʥʠʤ ʩʪʘʥʜʘʨʜʥʦʤ ʌɸʆ56-ʇʄ ʤʝʪʦʜʦʤ ʟʘ ʧʦʜʘʪʢʝ ʩʘ ʪʝʨʠʪʦʨʠʿʝ ʈʝʧʫʙʣʠʢʝ 

ʉʨʙʠʿʝ, ʪʿ. ʪʘʯʥʦʩʪ ʜʦʚʦˀʥʫ ʟʘ ʧʨʘʢʪʠʯʥʫ ʧʨʠʤʝʥʫ. ɺʨʝʜʥʦʩʪʠ ʨʝʬʝʨʝʥʪʥʝ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ 

ʤʦʛʫ ʩʝ, ʧʦʜ ʫʩʣʦʚʦʤ ʜʘ ʩʝ ʧʨʠʤʝˁʫʿʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʢʦʝʬʠʮʠʿʝʥʪʠ ʢʫʣʪʫʨʝ, ʢʦʨʠʩʪʠʪʠ ʟʘ 

ʧʨʦʮʝʥʫ ʩʪʘˁʘ ʠ ʧʨʦʮʝʥʫ ʧʦʪʨʝʙʝ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝʤ ʫʩʝʚʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʥʦʿ ʧʨʘʢʩʠ.  

ɼʘ ʙʠ ʩʝ ʫʩʧʦʩʪʘʚʠʦ ʩʧʝʮʠʬʠʯʘʥ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʟʘ ʥʝʢʫ ʩʦʨʪʫ ʠʣʠ ʦʜʨʝʹʝʥʝ 

ʫʩʣʦʚʝ ʛʘʿʝˁʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʟʥʘʪʠ ʢʘʢʦ ʙʠˀʢʝ ʨʝʘʛʫʿʫ ʥʘ ʜʝʬʠʮʠʪ ʚʦʜʝ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʬʝʥʦʬʘʟʘʤʘ ʨʘʟʚʦʿʘ ʠʣʠ ʪʦʢʦʤ ʯʠʪʘʚʦʛ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ.  

ʇʦʜʘʮʠ ʠʟ ʣʠʪʝʨʘʪʫʨʝ ʦ ʫʪʠʮʘʿʫ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʢʚʘʣʠʪʝʪ ʠ ʧʨʠʥʦʩ ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ, 

ʢʘʦ ʠ ʥʘ ʧʘʨʘʤʝʪʨʝ ʚʝʛʝʪʘʪʠʚʥʦʛ ʠ ʛʝʥʝʨʘʪʠʚʥʦʛ ʨʘʩʪʘ, ʩʫ ʨʝʣʘʪʠʚʥʦ ʦʛʨʘʥʠʯʝʥʠ. ʊʘʢʦʹʝ, ʥʝ 

ʧʦʩʪʦʿʝ ʧʫʙʣʠʢʦʚʘʥʠ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʘ ʢʦʤʧʘʨʘʪʠʚʥʦ ʠʩʧʠʪʠʿʫ ʫʪʠʮʘʿ ʩʘʜʥʠʮʘ 

ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ 

ʠʟʜʘʥʮʠʤʘ ʥʘ ʧʦʤʝʥʫʪʝ ʧʘʨʘʤʝʪʨʝ ʫ ʫʩʣʦʚʠʤʘ ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. ʉʪʦʛʘ, 

ʧʦʨʝʹʝˁʝ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʚʨʰʝʥʦ ʿʝ ʫ ʧʦʿʝʜʠʥʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʜʦʙʠʿʝʥʠʤ ʢʦʜ ʜʨʫʛʠʭ ʚʨʩʪʘ ʚʦ˂ʘʢʘ. 

 

1.1. ʎʀɲ ʀʉʊʈɸɾʀɺɸɳɸ 

ʎʠˀʝʚʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʚʦʿ ʜʠʩʝʨʪʘʮʠʿʠ ʩʫ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠ ʫ ʪʨʠ ʛʨʫʧʝ ʠ 

ʨʝʘʣʠʟʦʚʘʥʠ ʩʫ ʧʦ ʬʘʟʘʤʘ eʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʨʘʜʘ. 

ʇʨʚʠ ʮʠˀ ʩʝ ʦʜʥʦʩʠʦ ʥʘ ʦʧʪʠʤʠʟʘʮʠʿʫ ʧʨʦʪʦʢʦʣʘ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ, 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʦʞʠˀʘʚʘˁʘ, ʢʘʦ ʠ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ in vitro ʠʟʜʘʥʘʢʘ ʩʦʨʪʠ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ ʠ 

ʄʠʢʝʨ.  

ɼʨʫʛʠ ʮʠˀ ʿʝ ʙʠʦ ʠʩʧʠʪʠʚʘˁʝ ʛʝʥʝʪʠʯʢe ʩʪʘʙʠʣʥʦʩʪʠ ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ ʘʢʩʠʣʘʨʥʦʛ 

ʧʦʨʝʢʣʘ ʨʘʟʤʥʦʞʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʨʠʤʝʥʦʤ ʜʚʝ ʥʝʟʘʚʠʩʥʝ ʤʝʪʦʜʝ ʟʘ ʜʝʪʝʢʮʠʿʫ 

ʧʦʿʘʚʝ ʩʦʤʘʢʣʦʥʘʣʥʦʛ ʚʘʨʠʨʘˁʘ: ʮʠʪʦʛʝʥʝʪʠʯʢʝ ʘʥʘʣʠʟʝ ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ ʫʧʦʪʨʝʙʦʤ 

ʩʚʝʪʣʦʩʥʝ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʝ ʤʠʢʨʦʩʢʦʧʠʿʝ, ʢʘʦ ʠ ʧʨʦʪʦʯʥe ʮʠʪʦʤʝʪʨʠʿe ʩʘ ʢʦʿʦʤ ʩʝ ʫʪʚʨʹʫʿʝ 

ʥʠʚʦ ɼʅʂ ʧʣʦʠʜʠʿʝ.  

ʊʨʝ˂ʠ ʮʠˀ ʩʝ ʦʜʥʦʩʠʦ ʥʘ ʫʧʦʨʝʜʥʫ ʘʥʘʣʠʟʫ ʘʛʨʦʥʦʤʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʘʜʥʠʮʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ) ʩʦʨʪʠ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ ʠ ʄʠʢʝʨ ʪʦʢʦʤ ˁʠʭʦʚʦʛ ʛʘʿʝˁʘ ʫ ʧʦˀʩʢʠʤ ʫʩʣʦʚʠʤʘ, ʢʘʦ 

ʠ ʜʘ ʩʝ ʫʪʚʨʜʠ ʢʦʿʠ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘʿʧʦʚʦˀʥʠʿʝ ʫʪʠʯʝ ʥʘ ʠʩʧʦˀʘʚʘˁʝ ˁʠʭʦʚʠʭ 

ʙʠʦʣʦʰʢʠʭ ʠ ʧʨʦʠʟʚʦʜʥʠʭ ʦʩʦʙʠʥa. 
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2. ʇʈɽɻʃɽɼ ʃʀʊɽʈɸʊʋʈɽ 

2.1. ʈɸɿʄʅʆɾɸɺɸɳɽ ʄɸʃʀʅɽ  

ʄʘʣʠʥʘ ʩʝ ʫʩʧʝʰʥʦ ʨʘʟʤʥʦʞʘʚʘ ʥʘ ʜʚʘ ʥʘʯʠʥʘ: ʛʝʥʝʨʘʪʠʚʥʦ ʠ ʚʝʛʝʪʘʪʠʚʥʦ. 

ɻʝʥʝʨʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʚʘˁʝ ʥʝʤʘ ʟʥʘʯʘʿ ʟʘ ʢʦʤʝʨʮʠʿʘʣʥʫ ʧʨʦʠʟʚʦʜˁʫ ʿʝʨ ʩʦʨʪʝ ʤʘʣʠʥʝ 

ʨʘʟʤʥʦʞʝʥʝ ʩʝʤʝʥʦʤ ʥʝ ʧʨʝʥʦʩʝ ʚʝʨʥʦ ʩʚʦʿʝ ʦʩʦʙʠʥʝ ʥʘ ʧʦʪʦʤʩʪʚʦ.  

ɺʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʚʘˁʝ ʩʝ ʧʨʠʤʝˁʫʿʝ ʦʜ ʜʘʚʥʠʥʘ ʫ ʧʨʦʠʟʚʦʜˁʠ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʚʦ˂ʘʢʘ ʿʝʨ ʩʝ ʿʝʜʠʥʦ ʥʘ ʪʘʿ ʥʘʯʠʥ ʤʦʛʫ ʜʦʙʠʪʠ ʫʥʠʬʦʨʤʥʝ ʩʘʜʥʠʮʝ ʢʦʿʝ ʠʤʘʿʫ ʠʩʪʝ ʦʩʦʙʠʥʝ 

ʢʘʦ ʠ ʨʦʜʠʪʝˀʠ. ʇʦʜ ʚʝʛʝʪʘʪʠʚʥʠʤ ʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ ʜʦʙʠʿʘˁʝ ʥʦʚʠʭ ʙʠˀʘʢʘ 

ʠʟ ʨʘʟʥʠʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʜʝʣʦʚʘ ʤʘʪʝʨʠʥʩʢʝ ʙʠˀʢʝ. ʂʦʜ ʤʘʣʠʥʝ ʩʝ ʧʨʠʤʝˁʫʿʝ ʨʘʟʤʥʦʞʘʚʘˁʝ 

ʢʦʨʝʥʦʚʠʤ ʨʝʟʥʠʮʘʤʘ, ʟʨʝʣʠʤ ʠ ʟʝʣʝʥʠʤ ʨʝʟʥʠʮʘʤʘ ʠʟʜʘʥʘʢʘ, ʦʞʠˀʘʚʘˁʝʤ ʚʨʭʦʚʘ ʠʟʜʘʥʘʢʘ, 

ʠʟʜʘʥʮʠʤʘ ʠ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ.  

ʈʘʟʤʥʦʞʘʚʘˁʝ ʮʨʚʝʥʝ ʤʘʣʠʥʝ ʢʦʨʝʥʦʚʠʤ ʨʝʟʥʠʮʘʤʘ ʩʝ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ ʢʘʜʘ ʩʝ ʞʝʣʠ 

ʙʨʟʦ ʫʤʥʦʞʠʪʠ ʥʝʢʘ ʥʦʚʘ ʩʦʨʪʘ. ʇʦʜʨʘʟʫʤʝʚʘ ʚʘʹʝˁʝ ʞʙʫʥʦʚʘ ʠʣʠ ʠʟʜʘʥʘʢʘ ʩʘ ʰʪʦ ʚʠʰʝ 

ʞʠʣʘ ʢʦʿʝ ʩʝ ʩʝʢʫ ʥʘ ʨʝʟʥʠʮʝ. ʋ ʪʦʢʫ ʚʝʛʝʪʘʮʠʿʝ ʠʟ ʧʫʧʦˀʘʢʘ ʨʝʟʥʠʮʘ ʩʝ ʨʘʟʚʠʿʘʿʫ ʠʟʜʘʥʮʠ 

ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʢʘʦ ʩʘʜʥʠ ʤʘʪʝʨʠʿʘʣ (ʄʠʣʠʚʦʿʝʚʠ˂, 2022). ʈʘʟʤʥʦʞʘʚʘˁʝ ʤʘʣʠʥʝ ʟʨʝʣʠʤ ʠ 

ʟʝʣʝʥʠʤ ʨʝʟʥʠʮʘʤʘ ʠʟʜʘʥʘʢʘ ʩʝ ʠʟʚʦʜʠ ʫ ʥʘʫʯʥʦʠʩʪʨʘʞʠʚʘʯʢʠʤ ʫʩʪʘʥʦʚʘʤʘ ʫ ʩʣʫʯʘʿʝʚʠʤʘ 

ʢʘʜʘ ʿʝ ʧʦʪʨʝʙʥʦ ʥʝʢʫ ʩʦʨʪʫ ʠʣʠ ʭʠʙʨʠʜ ʙʨʟʦ ʫʤʥʦʞʠʪʠ (ʇʝʪʨʦʚʠ˂ ʠ ʩʘʨ., 2020). ɿʘ ʦʚʘʿ ʚʠʜ 

ʨʘʟʤʥʦʞʘʚʘˁʘ ʧʦʪʨʝʙʥʦ ʿʝ ʦʙʝʟʙʝʜʠʪʠ ʢʦʥʪʨʦʣʠʩʘʥʝ ʫʩʣʦʚʝ ʩʘ ʨʝʛʫʣʘʮʠʿʦʤ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ, ʘ ʟʘ ʦʞʠˀʘʚʘˁʝ ʩʝ ʢʦʨʠʩʪʝ ʧʦʩʝʙʥʝ ʩʫʧʩʪʨʘʪʥʝ ʩʤʝʰʝ. ʈʘʟʤʥʦʞʘʚʘˁʝ 

ʤʘʣʠʥʝ ʦʞʠˀʘʚʘˁʝʤ ʚʨʭʦʚʘ ʠʟʜʘʥʘʢʘ ʩʝ ʧʨʠʤʝˁʫʿʝ ʢʦʜ ʩʦʨʪʠ ʧʫʨʧʫʨʥʝ ʠ ʮʨʥʝ ʤʘʣʠʥʝ ʢʦʿʝ 

ʥʝ ʦʙʨʘʟʫʿʫ ʢʦʨʝʥʦʚʝ ʠʟʜʘʥʢʝ. ʈʘʟʤʥʦʞʘʚʘˁʝ ʤʘʣʠʥʝ ʠʟʜʘʥʮʠʤʘ ʿʝ ʥʘʿʿʝʬʪʠʥʠʿʠ ʠ ʚʝʦʤʘ 

ʿʝʜʥʦʩʪʘʚʘʥ ʥʘʯʠʥ ʧʨʦʠʟʚʦʜˁʝ ʩʘʜʥʠʮʘ. ʉʦʨʪʝ ʮʨʚʝʥʝ ʤʘʣʠʥʝ ʦʙʨʘʟʫʿʫ ʩʚʘʢʝ ʛʦʜʠʥʝ ʚʝʣʠʢʠ 

ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʠʟ ʘʜʚʝʥʪʠʚʥʠʭ ʧʫʧʦˀʘʢʘ ʞʠʣʘ ʢʦʨʝʥʦʚʦʛ ʩʠʩʪʝʤʘ. ʆʜʚʘʿʘˁʝʤ ʦʜ ʤʘʪʠʯʥʦʛ 

ʩʪʘʙʣʘ ʠ ʚʘʹʝˁʝʤ ʠʟʜʘʥʘʢʘ ʜʦʙʠʿʘʿʫ ʩʝ ʩʘʜʥʠʮʝ ʟʘ ʧʦʜʠʟʘˁʝ ʥʦʚʠʭ ʟʘʩʘʜʘ. ʈʘʟʤʥʦʞʘʚʘˁʝ 

ʠʟʜʘʥʮʠʤʘ ʩʝ ʠʟʚʦʜʠ ʫ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʠʤ ʤʘʪʠʯʥʠʤ ʟʘʩʘʜʠʤʘ (ʅʠʢʦʣʠ˂ & ʄʠʣʠʚʦʿʝʚʠ˂, 

2015). ʉʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʠʩʪʠʤ ʥʘʯʠʥʦʤ ʘʣʠ ʫ ʧʨʦʠʟʚʦʜʥʠʤ ʟʘʩʘʜʠʤʘ ʢʘʜʘ ʩʝ 

ʧʦʩʘʜʝ ʠʤʘʿʫ ʩʣʘʙʠʿʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ ʠ ʥʠʞʝ ʧʨʠʥʦʩʝ, ʢʘʦ ʠ ʩʤʘˁʝʥʫ ʤʦʛʫ˂ʥʦʩʪ ʦʯʫʚʘˁʘ 

ʩʦʨʪʥʝ ʘʫʪʝʥʪʠʯʥʦʩʪʠ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʝ ʠʩʧʨʘʚʥʦʩʪʠ. ʉʧʦʤʝʥʫʪʠ ʥʘʯʠʥʠ ʚʝʛʝʪʘʪʠʚʥʦʛ 

ʨʘʟʤʥʦʞʘʚʘˁʘ ʦʜʫʟʠʤʘʿʫ ʧʫʥʦ ʚʨʝʤʝʥʘ ʠ ʥʝ ʛʘʨʘʥʪʫʿʫ ʜʦʙʠʿʘˁʝ ʙʝʟʚʠʨʫʩʥʦʛ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ (Lebedev et al., 2018).  

ʄʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝ (ʨʘʟʤʥʦʞʘʚʘˁʝ ʢʫʣʪʫʨʦʤ ʪʢʠʚʘ, in vitro), ʜʘʥʘʩ ʩʚʝ ʚʠʰʝ ʥʘʣʘʟʠ 

ʩʚʦʿʫ ʦʧʨʘʚʜʘʥʦʩʪ ʠ ʝʢʦʥʦʤʩʢʫ ʠʩʧʣʘʪʠʚʦʩʪ, ʧʦʛʦʪʦʚʦ ʫ ʨʘʟʤʥʦʞʘʚʘˁʫ ʿʘʛʦʜʘʩʪʠʭ ʚʨʩʪʘ 

ʚʦ˂ʘʢʘ ʠ ʚʝʛʝʪʘʪʠʚʠʭ ʧʦʜʣʦʛʘ. ʈʘʟʚʦʿ ʪʝʭʥʠʢʝ ʨʘʟʤʥʦʞʘʚʘˁʘ ʢʫʣʪʫʨʦʤ ʪʢʠʚʘ ʟʘʧʦʯʝʪ ʿʝ 

ʢʘʩʥʠʭ ʩʝʜʘʤʜʝʩʝʪʠʭ ʠ ʧʦʯʝʪʢʦʤ ʦʩʘʤʜʝʩʝʪʠʭ ʛʦʜʠʥʘ XX ʚʝʢʘ. ʇʨʝʜʥʦʩʪʠ ʦʚʝ ʤʝʪʦʜʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʝ ʥʘʯʠʥʝ ʚʝʛʝʪʘʪʠʚʥʦʛ ʨʘʟʤʥʦʞʘʚʘˁʘ ʦʜʥʦʩʝ ʩʝ ʥʘ ʙʨʟʦ ʨʘʟʤʥʦʞʘʚʘˁʝ 

ʢʣʦʥʦʚʘ, ʜʦʙʠʿʘˁʝ ʫʥʠʬʦʨʤʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʜʫʛʦ ʯʫʚʘˁʝ ʢʣʦʥʩʢʦʛ ʤʘʪʝʨʠʿʘʣʘ, 

ʜʦʙʠʿʘˁʝ ʙʠˀʘʢʘ ʦʩʣʦʙʦʹʝʥʠʭ ʦʜ ʚʠʨʫʩʘ. ʊʘʢʦʹʝ, ʦʚʦʤ ʤʝʪʦʜʦʤ ʩʝ ʚʝʣʠʢʠ ʙʨʦʿ ʙʠˀʘʢʘ ʤʦʞʝ 

ʧʨʦʠʟʚʝʩʪʠ ʠʟ ʤʘʣʠʭ ʜʝʣʦʚʘ (ʝʢʩʧʣʘʥʪʘʪʘ) ʙʠˀʘʢʘ ʫ ʢʨʘʪʢʦʤ ʚʨʝʤʝʥʩʢʦʤ ʧʝʨʠʦʜʫ. 

ʉʪʘʥʜʘʨʜʥʝ ʤʝʪʦʜʝ ʚʝʛʝʪʘʪʠʚʥʦʛ ʨʘʟʤʥʦʞʘʚʘˁʘ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ, ʤʦʛʫ ʜʘ 

ʜʦʚʝʜʫ ʜʦ ʰʠʨʝˁʘ ʧʘʪʦʛʝʥʘ ʠ ʩʣʘʙʦʛ ʫʢʦʨʝˁʘʚʘˁʘ ʩʘʜʥʠʮʘ (Najaf-Abadi & Hamidoghli, 2009). 

ʉʘʜʥʠʮʝ ʤʘʣʠʥʝ ʢʦʿʝ ʩʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʨʝʜʩʪʘʚˀʘʿʫ ʙʘʟʥʠ ʩʘʜʥʠ 

ʤʘʪʝʨʠʿʘʣ, ʢʦʿʠ ʩʝ ʢʘʦ ʩʦʨʪʥʦ ʯʠʩʪ ʢʦʨʠʩʪʠ ʟʘ ʜʘˀʝ ʨʘʟʤʥʦʞʘʚʘˁʝ (ʄʠʣʠʚʦʿʝʚʠ˂, 2022).
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2.2. ʄʀʂʈʆʈɸɿʄʅʆɾɸɺɸɳɽ  

ʇʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ ʧʨʦʠʟʚʦʜˁʘ ʠ ʧʨʠʥʦʩʠ ʤʘʣʠʥʝ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫ ʉʨʙʠʿʠ 

ʜʨʘʩʪʠʯʥʦ ʩʝ ʩʤʘˁʫʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʜʝʣʦʚʘˁʘ ʚʠʰʝ ʨʘʟʣʠʯʠʪʠʭ ʬʘʢʪʦʨʘ. ʅʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʥʘ 

ʩʤʘˁʝˁʝ ʧʦʚʨʰʠʥʘ ʧʦʜ ʟʘʩʘʜʠʤʘ ʤʘʣʠʥʝ ʠʤʘ ʦʜʘʙʠʨ ʥʝʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʟʝʤˀʠʰʪʘ ʟʘ ʟʘʩʥʠʚʘˁʝ 

ʟʘʩʘʜʘ, ʢʘʦ ʠ ʣʦʰʝ ʟʜʨʘʚʩʪʚʝʥʦ ʩʪʘˁʝ ʠ ʥʝʦʜʛʦʚʘʨʘʿʫ˂ʘ ʨʘʟʚʠʿʝʥʦʩʪ ʫʧʦʪʨʝʙˀʝʥʠʭ ʩʘʜʥʠʮʘ. 

ɱʝʜʠʥʦ ʢʦʨʠʰ˂ʝˁʝʤ ʢʚʘʣʠʪʝʪʥʠʭ ʩʘʜʥʠʮʘ ʟʘ ʟʘʩʥʠʚʘˁʝ ʟʘʩʘʜʘ ʤʘʣʠʥʝ ʦʤʦʛʫ˂ʝʥ ʿʝ ʧʫʥ ʫʩʧʝʭ 

ʫ ʧʨʦʠʟʚʦʜˁʠ. Georgieva et al. (2020) ʥʘʚʦʜʝ ʜʘ ʿʝ ʿʝʜʘʥ ʦʜ ʦʛʨʘʥʠʯʘʚʘʿʫ˂ʠʭ ʬʘʢʪʦʨʘ 

ʫʩʧʝʰʥʦʛ ʛʘʿʝˁʘ ʤʘʣʠʥʝ ʥʝʜʦʩʪʘʪʘʢ ʩʝʨʪʠʬʠʢʦʚʘʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʠ ʯʠʥʝ 

ʟʜʨʘʚʩʪʚʝʥʦ ʠʩʧʨʘʚʥʝ, ʫʥʠʬʦʨʤʥʝ ʠ ʩʦʨʪʥʦ ʯʠʩʪʝ ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ, ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʟʘ 

ʟʘʩʥʠʚʘˁʝ ʟʜʨʘʚʠʭ, ʭʦʤʦʛʝʥʠʭ ʚʠʩʦʢʦ-ʧʨʦʜʫʢʪʠʚʥʠʭ ʟʘʩʘʜʘ.  ʄʝʪʦʜʘ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ ʿʝ 

ʫʩʧʝʰʥʦ ʧʨʠʤʝˁʝʥʘ ʫ ʨʘʟʤʥʦʞʘʚʘˁʫ ʿʘʛʦʜʘʩʪʠʭ ʚʨʩʪʘ ʚʦ˂ʘʢʘ ʿʝʨ ʦʙʝʟʙʝʹʫʿʝ ʜʦʙʠʿʘˁʝ 

ʚʠʩʦʢʦʢʚʘʣʠʪʝʪʥʠʭ ʩʘʜʥʠʮʘ (Kondakova et al., 2005). ʄʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝ ʿʝ ʩʘʚʨʝʤʝʥʘ 

ʙʠʦʪʝʭʥʦʣʦʰʢʘ ʤʝʪʦʜʘ ʤʘʩʦʚʥʝ ʧʨʦʠʟʚʦʜˁʝ ʛʝʥʝʪʠʯʢʠ ʠʜʝʥʪʠʯʥʠʭ, ʬʠʟʠʦʣʦʰʢʠ 

ʫʥʠʬʦʨʤʥʠʭ ʠ ʟʜʨʘʚʠʭ ʙʠˀʘʢʘ. ʆʥʘ ʦʤʦʛʫ˂ʘʚʘ ʧʨʦʠʟʚʦʜˁʫ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʢʦʤ ʮʝʣʝ 

ʛʦʜʠʥʝ, ʫʧʦʪʨʝʙʫ ʤʘˁʝ ʢʦʣʠʯʠʥʝ ʧʦʯʝʪʥʦʛ ʙʘʟʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʢʘʦ ʠ ʙʨʟʦ ʨʘʟʤʥʦʞʘʚʘˁʝ 

ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʩʦʨʪʠ ʠ ʭʠʙʨʠʜʘ. ʄʠʢʨʦʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ ʤʘʣʠʥʝ ʧʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ 

Lebedev et al. (2018) ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʟʘ ʧʦʜʠʟʘˁʝ ʤʘʪʠʯʥʠʭ ʠ ʢʦʤʝʨʮʠʿʘʣʥʠʭ ʟʘʩʘʜʘ 

ʿʘʛʦʜʘʩʪʦʛ ʚʦ˂ʘ. ʈʝʛʝʥʝʨʘʮʠʿʘ ʙʠˀʘʢʘ ʢʫʣʪʫʨʦʤ ʪʢʠʚʘ ʦʩʣʘˁʘ ʩʝ ʥʘ ʜʚʘ ʢʦʥʮʝʧʪʘ: 

ʪʦʪʠʧʦʪʝʥʪʥʦʩʪ ʠ ʬʝʥʦʪʠʧʩʢʫ ʧʣʘʩʪʠʯʥʦʩʪ. ɹʠˀʥʝ ˂ʝʣʠʿʝ ʠʤʘʿʫ ʚʠʩʦʢ ʢʘʧʘʮʠʪʝʪ ʟʘ 

ʪʦʪʠʧʦʪʝʥʪʥʦʩʪ, ʦʜʥʦʩʥʦ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʧʨʦʠʟʚʝʜʫ ʥʦʚʠ ʦʨʛʘʥʠʟʘʤ ʧʫʪʝʤ ʩʦʤʘʪʩʢʝ 

ʝʤʙʨʠʦʛʝʥʝʟʝ (Su et al., 2021). ʇʦʜ ʦʜʨʝʹʝʥʠʤ ʫʩʣʦʚʠʤʘ, ˂ʝʣʠʿʝ ʠʤʘʿʫ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ 

ʜʠʬʝʨʝʥʮʠʨʘʿʫ ʫ ʧʦʪʧʫʥʦ ʨʘʟʚʠʿʝʥʠ ʦʨʛʘʥʠʟʘʤ, ʛʜʝ ʩʚʘʢʘ ˂ʝʣʠʿʘ ʟʘʜʨʞʘʚʘ ʝʤʙʨʠʦʛʝʥʠ 

ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʩʪʚʘʨʘˁʝ ʥʦʚʦʛ ʦʨʛʘʥʠʟʤʘ (Fehér, 2019). ʆʚʘ ʦʩʦʙʠʥʘ ʿʝ ʥʘʿʠʟʨʘʞʝʥʠʿʘ ʢʦʜ 

˂ʝʣʠʿʘ ʤʝʨʠʩʪʝʤʩʢʦʛ ʪʢʠʚʘ, ʘʣʠ ʿʝ ʤʦʛʫ ʠʩʧʦˀʘʚʘʪʠ ʠ ʥʝʢʝ ʜʠʬʝʨʝʥʮʠʨʘʥʝ ˂ʝʣʠʿʝ (Debnath, 

2007). ʂʘʜʘ ʩʝ ʝʢʩʧʣʘʥʪʘʪʫ ʦʙʝʟʙʝʜʠ ʘʜʝʢʚʘʪʥʠ ʩʪʠʤʫʣʘʥʩ, ʥʘʿʯʝʰ˂ʝ ʫ ʚʠʜʫ ʝʛʟʦʛʝʥʦ ʜʦʜʘʪʠʭ 

ʙʠˀʥʠʭ ʨʝʛʫʣʘʪʦʨʘ ʨʘʩʪʝˁʘ ʠ ʦʧʪʠʤʘʣʥʦʛ ʦʢʨʫʞʝˁʘ, ʤʦʞʝ ʩʝ ʨʘʟʚʠʪʠ ʫ ʙʠˀʢʫ ʠʜʝʥʪʠʯʥʫ 

ʠʟʚʦʨʥʦʤ ʛʝʥʦʪʠʧʫ.  

 

2.2.1. ʌɸɿɽ ʄʀʂʈʆʈɸɿʄʅʆɾɸɺɸɳɸ  

ʇʨʦʮʝʩ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʯʝʪʠʨʠ ʬʘʟʝ: ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ 

ʢʫʣʪʫʨʝ ʩʘ ʠʥʜʫʢʮʠʿʦʤ ʣʠʩʥʝ ʨʦʟʝʪʝ, ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʦʞʠˀʘʚʘˁʘ ʠ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ. ʂʫʣʪʫʨʘ 

ʙʠˀʥʠʭ ˂ʝʣʠʿʘ, ʪʢʠʚʘ ʠ ʦʨʛʘʥʘ (ʢʫʣʪʫʨʘ in vitro) ʧʨʝʜʩʪʘʚˀʘ ʩʢʫʧ ʪʝʭʥʠʢʘ ʛʘʿʝˁʘ ʙʠˀʘʢʘ ʠ 

ʙʠˀʥʠʭ ʜʝʣʦʚʘ ʫ ʢʦʥʪʨʦʣʠʩʘʥʠʤ, ʩʪʝʨʠʣʥʠʤ ʫʩʣʦʚʠʤʘ ʠ ʥʘ ʜʝʬʠʥʠʩʘʥʠʤ ʭʨʘʥˀʠʚʠʤ 

ʧʦʜʣʦʛʘʤʘ. ɿʘʩʥʠʚʘ ʩʝ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ˂ʝʣʠʿʘ ʜʘ ʩʝ ʨʘʟʚʠʿʘʿʫ ʚʘʥ ʦʨʛʘʥʠʟʤʘ. ʂʫʣʪʫʨʝ ʙʠˀʥʦʛ 

ʪʢʠʚʘ ʧʦʢʨʝ˂ʫ ʩʝ ʠʟ ʩʠʪʥʠʭ ʜʝʣʦʚʘ, ʟʚʘʥʠʭ ʝʢʩʧʣʘʥʪʘʪʠ, ʫʟʝʪʠʭ ʠʟ ʙʠʣʦ ʢʦʛ ʜʝʣʘ ʤʘʪʠʯʥʠʭ 

ʙʠˀʘʢʘ. ʀʘʢʦ ʩʝ ʙʠʣʦ ʢʦʿʠ ʜʝʦ ʙʠˀʢʝ ʤʦʞʝ ʫʩʧʝʰʥʦ ʢʦʨʠʩʪʠʪʠ ʢʘʦ ʠʟʚʦʨ ʝʢʩʧʣʘʥʪʘʪʘ, 

ʫʛʣʘʚʥʦʤ ʩʝ ʢʦʨʠʩʪʝ ʚʨʭʦʚʠ ʠʟʜʘʥʘʢʘ (ʘʧʠʢʘʣʥʠ ʧʫʧʦˀʮʠ), ʥʦʜʘʣʥʠ (ʘʢʩʠʣʘʨʥʠ) ʧʫʧʦˀʮʠ ʠ 

ʠʟʦʣʦʚʘʥʠ ʤʝʨʠʩʪʝʤʠ ʟʘ ʧʦʢʨʝʪʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ. ʈʘʩʪʝˁʝ ʫ ʢʫʣʪʫʨʠ in vitro ʿʝ ʤʦʛʫ˂ʝ 

ʧʦʩʪʠ˂ʠ ʦʩʠʤ ʠʟ ʧʦʤʝʥʫʪʠʭ ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʿʠ ʠʤʘʿʫ ʦʨʛʘʥʠʟʦʚʘʥʘ ʤʝʨʠʩʪʝʤʩʢʘ ʪʢʠʚʘ, ʠ ʠʟ 

ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʿʠ ʥʝʤʘʿʫ ʦʨʛʘʥʠʟʦʚʘʥʝ ʤʝʨʠʩʪʝʤʝ (ʧʨʦʪʦʧʣʘʩʪʠ, ʣʠʩʪʦʚʠ, ʣʠʩʥʝ ʜʨʰʢʝ) ʛʜʝ ʩʝ 

ʨʝʛʝʥʝʨʘʮʠʿʘ ʧʦʩʪʠʞʝ ʜʠʨʝʢʪʥʦ ʠʣʠ ʠʥʜʠʨʝʢʪʥʦ (ʧʨʝʢʦ ʜʠʬʝʨʝʥʮʠʨʘʥʠʭ ʢʘʣʫʩʥʠʭ ʬʦʨʤʠ). 

ʉʪʝʧʝʥ ʦʜʩʪʫʧʘˁʘ ʦʜ ʦʨʛʘʥʠʟʦʚʘʥʦʛ ʤʝʨʠʩʪʝʤʩʢʦʛ ʨʘʩʪʘ ʿʝʩʪʝ ʛʣʘʚʥʠ ʫʟʨʦʢ ʩʦʤʘʢʣʦʥʘʣʥʦʛ 

ʚʘʨʠʨʘˁʘ (ɺʫʿʦʚʠ˂, 2010a).  

 

2.2.1.1. ʋʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ 

ʅʘʿʢʨʠʪʠʯʥʠʿʠ ʢʦʨʘʢ ʫ ʫʩʧʦʩʪʘʚˀʘˁʫ ʧʨʦʪʦʢʦʣʘ ʢʫʣʪʫʨʝ ʙʠˀʥʦʛ ʪʢʠʚʘ ʿʝ ʧʦʚʨʰʠʥʩʢʘ 

ʩʪʝʨʠʣʠʟʘʮʠʿʘ ʧʦʯʝʪʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ, ʪʿ ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ. ʋʩʧʝʰʥʘ ʢʫʣʪʫʨʘ 

ʪʢʠʚʘ ʙʠʣʦ ʢʦʿʝ ʙʠˀʥʝ ʚʨʩʪʝ ʟʘʚʠʩʠ ʦʜ ʫʢʣʘˁʘˁʘ ʝʛʟʦʛʝʥʠʭ ʠ ʝʥʜʦʛʝʥʠʭ ʢʦʥʪʘʤʠʥʠʨʘʿʫ˂ʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ (Sehrawat et al., 2021). ʊʘʢʦʹʝ, ʥʝʢʝ ʙʠˀʥʝ ʚʨʩʪʝ ʩʘʜʨʞʝ ʚʠʩʦʢʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʢʦʿʘ ʩʝ ʦʢʩʠʜʫʿʫ ʢʘʜʘ ʩʫ ˂ʝʣʠʿʝ ʦʰʪʝ˂ʝʥʝ. ʋʩʧʦʩʪʘʚˀʘˁʝ 
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ʯʠʩʪʦʛ ʝʢʩʧʣʘʥʪʘʪʘ ʫ ʘʩʝʧʪʠʯʥʠʤ ʫʩʣʦʚʠʤʘ ʧʨʝʜʩʪʘʚˀʘ ʢˀʫʯʥʠ ʢʦʨʘʢ ʟʘ ʫʩʧʝʰʥʦ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝ.  

ʇʦʚʨʰʠʥʩʢʘ ʩʪʝʨʠʣʠʟʘʮʠʿʘ ʿʝ ʧʨʦʮʝʩ ʢʦʿʠ ʫʢˀʫʯʫʿʝ ʫʨʘˁʘˁʝ ʝʢʩʧʣʘʥʪʘʪʘ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʜʝʟʠʥʬʝʢʮʠʦʥʠʭ ʩʨʝʜʩʪʘʚʘ ʟʘ ʦʜʨʝʹʝʥʦ ʚʨʝʤʝ ʰʪʦ ʨʝʟʫʣʪʠʨʘ ʫʩʧʦʩʪʘʚˀʘˁʝʤ 

ʢʫʣʪʫʨʝ ʙʝʟ ʢʦʥʪʘʤʠʥʘʮʠʿʝ (Bello et al., 2018). ʇʨʝʤʘ Nacheva & Ivanova (2017), ʩʨʝʙʨʥʠ ʥʠʪʨʘʪ 

(AgNO3) ʩʝ ʤʦʞʝ ʝʬʠʢʘʩʥʦ ʢʦʨʠʩʪʠʪʠ ʢʘʦ ʜʝʟʠʥʬʝʢʮʠʦʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʩʫʟʙʠʿʘˁʝ ʢʦʥʪʘʤʠʥʘʮʠʿʝ 

ʢʦʜ ʜʨʚʝʥʘʩʪʠʭ ʙʠˀʥʠʭ ʚʨʩʪʘ. ʉʣʠʯʥʦ ʪʦʤʝ, Mihaljeviĺ et al. (2013) ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʿʝ ʪʨʝʪʤʘʥ ʩʘ 

AgNO3 ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 1% ʫ ʪʨʘʿʘˁʫ ʦʜ 20 ʤʠʥʫʪʘ ʧʨʝʜʩʪʘʚˀʘʦ ʥʘʿʝʬʠʢʘʩʥʠʿʝ ʩʨʝʜʩʪʚʦ 

ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʟʘ ʢʦʥʪʨʦʣʫ ʢʦʥʪʘʤʠʥʘʮʠʿʝ ʢʦʜ ʩʦʨʪʝ ʚʠʰˁʝ ʆʙʣʘʯʠʥʩʢʘ. ʄʝʹʫʪʠʤ, ʟʙʦʛ ˁʝʛʦʚʝ 

ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʪʨʝʙʥʦ ʛʘ ʿʝ ʧʨʠʤʝˁʠʚʘʪʠ ʩʘ ʚʝʣʠʢʠʤ ʦʧʨʝʟʦʤ. ʇʨʝʤʘ Gogoi & Borua (2014), 

ʛʣʘʚʥʘ ʜʝʟʠʥʬʝʢʮʠʦʥʘ ʩʨʝʜʩʪʚʘ ʢʦʿʘ ʩʝ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʢʦʨʠʩʪʝ ʫ ʣʘʙʦʨʘʪʦʨʠʿʘʤʘ ʟʘ ʢʫʣʪʫʨʫ 

ʪʢʠʚʘ ʩʫ ʝʪʘʥʦʣ (C2H5OH), ʥʘʪʨʠʿʫʤ ʭʠʧʦʭʣʦʨʠʪ (NaClO), ʢʘʣʮʠʿʫʤ-ʭʠʧʦʭʣʦʨʠʪ (Ca(OCl)2) ʠ 

ʞʠʚʘ-2-ʭʣʦʨʠʜ (HgCl2). 

ɽʪʘʥʦʣ ʿʝ ʤʦ˂ʥʦ ʠ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʦ ʜʝʟʠʥʬʝʢʮʠʦʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʩʪʝʨʠʣʠʟʘʮʠʿʫ, ʘʣʠ ʿʝ 

ʪʘʢʦʹʝ ʠʟʫʟʝʪʥʦ ʬʠʪʦʪʦʢʩʠʯʘʥ (Singh et al., 2022). ʏʠʩʪ ʘʣʢʦʭʦʣ ʠʤʘ ʦʛʨʘʥʠʯʝʥ ʧʨʦʜʦʨ ʢʨʦʟ 

˂ʝʣʠʿʩʢʠ ʟʠʜ ʠ ʙʨʟʦ ʠʩʧʘʨʘʚʘ, ʟʙʦʛ ʯʝʛʘ ʩʝ ʢʦʨʠʩʪʠ 70% ʝʪʘʥʦʣ ʧʨʝ ʪʨʝʪʤʘʥʘ ʩʘ ʜʨʫʛʠʤ 

ʿʝʜʠˁʝˁʠʤʘ (Dvorak, 2008). ʋ ʢʫʣʪʫʨʠ ʪʢʠʚʘ, ʯʠʩʪ ʘʣʢʦʭʦʣ ʩʝ ʦʙʠʯʥʦ ʢʦʨʠʩʪʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ 

ʜʝʩʪʠʣʦʚʘʥʦʤ ʚʦʜʦʤ ʿʝʨ ʦʚʘ ʢʦʤʙʠʥʘʮʠʿʘ ʩʤʘˁʫʿʝ ʠʩʧʘʨʘʚʘˁʝ, ʧʦʚʝ˂ʘʚʘ ʢʦʥʪʘʢʪʥʫ ʧʦʚʨʰʠʥʫ, 

ʧʦʚʝ˂ʘʚʘ ʝʬʠʢʘʩʥʦʩʪ ʠ ʩʤʘˁʫʿʝ ʚʨʝʤʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ (Quynh et al., 2022). ʍʣʦʨ ʠ ʜʝʟʠʥʬʝʢʮʠʦʥʘ 

ʩʨʝʜʩʪʚʘ ʟʘ ʩʪʝʨʠʣʠʟʘʮʠʿʫ ʥʘ ʙʘʟʠ ʭʣʦʨʘ [NaClO, Ca(ClO)2] ʩʪʚʘʨʘʿʫ ʪʘʢʦʟʚʘʥʠ ʩʣʦʙʦʜʥʠ ʭʣʦʨ, 

ʢʦʿʠ ʫʥʠʰʪʘʚʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ, ʘʣʠ ʠ ʩʪʚʘʨʘ ʚʝʦʤʘ ʦʧʘʩʥʝ ʠ ʥʝʧʦʞʝˀʥʝ ʥʫʩʧʨʦʠʟʚʦʜʝ (ʤʫʪʘʛʝʥʘ 

ʿʝʜʠˁʝˁʘ). ʉʪʝʨʠʣʠʟʫʿʫ˂ʠ ʝʬʝʢʘʪ ʭʠʧʦʭʣʦʨʠʪʘ ʨʘʩʪʚʦʨʝʥʦʛ ʫ ʚʦʜʠ ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʩʪʚʘʨʘˁʫ 

ʭʠʧʦʭʣʦʨʥʝ ʢʠʩʝʣʠʥʝ (HOCl), ʢʦʿʘ ʿʝ ʿʘʢ ʦʢʩʠʜʘʥʪ, ʘʣʠ ʠ ʩʣʘʙ ʟʘʢʠʩʝˀʘʚʘʯ (Kurtoviĺ et al., 2016). 

HgCl2 ʿʝ ʪʘʢʦʹʝ ʠʟʫʟʝʪʥʦ ʪʦʢʩʠʯʘʥ ʟʘ ʙʠˀʢʝ ʠ ˀʫʜʝ, ʪʘʢʦ ʜʘ ʩʫ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠ 

ʪʨʘʿʘˁʝ ʠʟʣʘʛʘˁʘ ʚʘʞʥʠ ʢʘʜʘ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʧʦʚʨʰʠʥʩʢʦ ʜʝʟʠʥʬʝʢʮʠʦʥʦ ʩʨʝʜʩʪʚʦ. ʆʧʪʠʤʘʣʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʢʦʿʫ ʪʨʝʙʘ ʢʦʨʠʩʪʠʪʠ ʟʘ ʩʪʝʨʠʣʠʟʘʮʠʿʫ ʿʝ 0,1% ʫ ʪʨʘʿʘˁʫ ʦʜ 3, 4 ʠʣʠ 5 ʤʠʥʫʪʘ. 

ʇʦʚʨʰʠʥʩʢʘ ʩʪʝʨʠʣʠʟʘʮʠʿʘ ʩʘ HgCl2 (0,1%) ʫ ʪʨʘʿʘˁʫ ʦʜ 4 ʤʠʥʫʪʘ ʨʝʟʫʣʪʠʨʘʣʘ ʿʝ ʥʘʿʚʝ˂ʠʤ 

ʧʨʦʮʝʥʪʦʤ ʧʨʝʞʠʚˀʘʚʘˁʘ ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʜ ʿʘʛʦʜʝ ʩʦʨʪʝ ɿʝʥʛʘ ʟʝʥʛʘʥʘ (Senga Sengana) (Jan et al., 

2013), ʦʜʥʦʩʥʦ 5 ʤʠʥʫʪʘ ʢʦʜ ʤʘʣʠʥʝ (Kabylbekova et al., 2019).  

 

2.2.1.2. ʀʥʜʫʢʮʠʿʘ ʣʠʩʥʝ ʨʦʟʝʪʝ  

ʅʘʢʦʥ ʠʥʜʫʢʮʠʿʝ ʣʠʩʥʝ ʨʦʟʝʪʝ ʠ ʩʪʘʙʠʣʠʟʦʚʘˁʘ in vitro ʢʫʣʪʫʨʝ ʟʘʚʨʰʝʥʘ ʿʝ ʬʘʟʘ 

ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʜʦʙʠʿʘˁʝʤ ʚʠʿʘʙʠʣʥʠʭ ʠʟʜʘʥʘʢʘ ʢʦʿʠ ʩʫ ʟʘʜʨʞʘʣʠ 

ʤʦʨʬʦʣʦʰʢʫ ʩʪʘʙʠʣʥʦʩʪ ʠ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʜʘˀʠ ʨʘʩʪ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ Siavash Moghaddam et 

al. (2011), ʠʥʠʮʠʿʘʣʥʘ ʧʦʿʘʚʘ ʧʫʧʦˀʘʢʘ ʟʘʧʦʯʠˁʝ ʥʘʢʦʥ 11-12 ʜʘʥʘ ʦʜ ʫʩʧʦʩʪʘʚˀʘˁʘ ʢʫʣʪʫʨʝ, 

ʜʦʢ ʩʝ ʤʘʣʠ ʧʫʧʦˀʮʠ ʨʘʟʚʠʿʘʿʫ ʫ ʧʦʪʧʫʥʦ ʬʦʨʤʠʨʘʥʝ ʠʟʜʘʥʢʝ ʩʘ ʣʠʩʪʦʚʠʤʘ ʫ ʧʝʨʠʦʜʫ ʦʜ 3-4 

ʥʝʜʝˀʝ.  

 

2.2.1.3. ʄʫʣʪʠʧʣʠʢʘʮʠʿʘ ʤʘʣʠʥʝ; ʤʠʥʝʨʘʣʥʠ ʩʘʩʪʘʚ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ 

ʌʘʟʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʿʝ ʿʝʜʥʘ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ, ʯʠʿʠ ʿʝ ʛʣʘʚʥʠ ʮʠˀ 

ʜʦʙʠʿʘˁʝ ʰʪʦ ʚʝ˂ʝʛ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʠʟ ʩʚʘʢʝ ʩʫʙʢʫʣʪʫʨʝ (Nistor et al., 2024). ʅʘʿʯʝʰ˂ʝ 

ʢʦʨʠʰ˂ʝʥʘ ʭʨʘʥˀʠʚʘ ʧʦʜʣʦʛʘ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ ʿʝ Murashige & Skoog (1962),  MS ʭʨʘʥˀʠʚʘ 

ʧʦʜʣʦʛʘ, koja je ʧʨʚʦʙʠʪʥʦ ʨʘʟʚʠʿʝʥʘ ʟʘ ʢʫʣʪʫʨʫ ʢʘʣʫʩʘ ʜʫʚʘʥʘ. ʋʧʦʪʨʝʙʦʤ ʧʦʤʝʥʫʪʝ 

ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʢʦʜ ʤʥʦʛʠʭ ʙʠˀʥʠʭ ʚʨʩʪʘ ʿʝ ʧʨʠʤʝ˂ʝʥ ʩʣʘʙʠʿʠ ʨʘʩʪ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʮʨʚʝʥʫ 

ʤʘʣʠʥʫ (Ruģiĺ et al., 2000; Poothong & Reed, 2014). ʇʨʠʣʠʢʦʤ ʚʘʨʠʨʘˁʘ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ 

ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʫʩʚʘʿʘˁʘ ʤʘʢʨʦ ʩʦʣʠ ʦʜ ʩʪʨʘʥʝ 

ʙʠˀʢʝ, ʢʘʦ ʠ ˁʠʭʦʚ ʘʥʪʘʛʦʥʠʟʘʤ ʠ ʩʠʥʝʨʛʠʟʘʤ ʫ ʨʘʟʣʠʯʠʪʠʤ ʦʜʥʦʩʠʤʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ. 

ʅʝʢʠ ʦʜ ʥʝʛʘʪʠʚʥʠʭ ʧʦʿʘʚʘ ʧʨʠʤʝ˂ʝʥʠʭ ʥʘ ʩʪʘʥʜʘʨʜʥʦʿ MS ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʩʫ ʟʥʘʮʠ 

ʭʣʦʨʦʟʝ, ʥʝʢʨʦʟʝ, ʭʠʧʝʨʭʠʜʨʠʯʥʦʩʪʠ ʠʪʜ. ɻʣʘʚʥʠ ʥʝʜʦʩʪʘʪʘʢ MS ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʿʝ ʚʠʩʦʢʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʩʦʣʠ ʢʦʿʘ ʠʟʥʦʩʠ 4,7 g l
-l
, ʦʜʥʦʩʥʦ ʥʝʨʘʚʥʦʪʝʞʘ ʠʟʤʝʹʫ N, K ʠ Cl ʫ ʦʜʥʦʩʫ ʥʘ 

ʜʨʫʛʝ ʝʣʝʤʝʥʪʝ. ɸʟʦʪ ʩʝ ʥʘʣʘʟʠ ʫ ʘʤʦʥʠʿʫʤʩʢʦʤ ʦʙʣʠʢʫ (NH4
+
), ʜʦʢ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʙʠˀʢʝ 
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ʧʨʝʬʝʨʠʨʘʿʫ ʥʠʪʨʘʪʥʠ ʦʙʣʠʢ (NO3
-
) ʿʝʨ ʛʘ ʤʦʛʫ ʣʘʢʰʝ ʤʝʪʘʙʦʣʠʩʘʪʠ ʙʝʟ ʩʪʚʘʨʘˁʘ ʪʦʢʩʠʯʥʠʭ 

ʝʬʝʢʘʪʘ. NH4
+
 ʤʦʞʝ ʠʤʘʪʠ ʪʦʢʩʠʯʘʥ ʫʪʠʮʘʿ ʫʢʦʣʠʢʦ ʩʝ ʧʨʠʤʝˁʫʿʝ ʫ ʚʝ˂ʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ, 

ʜʦʢ ʫ ʫʤʝʨʝʥʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʠʤʘ ʧʦʟʠʪʠʚʘʥ ʝʬʝʢʘʪ. ʊʘʢʦʹʝ, ʢʘʜʘ ʩʝ Ca ʘʧʩʦʨʙʫʿʝ ʠʟ 

CaCl2, ʫ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʦʩʪʘʿʝ ʥʝʘʩʠʤʠʣʦʚʘʥ Cl, ʰʪʦ ʫʪʠʯʝ ʥʘ ʟʘʢʠʰʝˀʘʚʘˁʝ ʭʨʘʥˀʠʚʝ 

ʧʦʜʣʦʛʝ. pH ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʠʩʧʦʜ 5,0 ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʘʧʩʦʨʧʮʠʿʫ P ʠ Mg, ʘ ʪʘʢʦʹʝ 

ʯʠʥʠ ʥʠʟ ʝʣʝʤʝʥʘʪʘ ʫ ʪʨʘʛʦʚʠʤʘ ʪʦʢʩʠʯʥʠʤ ʟʘ ʙʠˀʢʝ (Rebrov, 2020). Ca, Mg, S, P ʠ K ʠʛʨʘʿʫ 

ʚʘʞʥʝ ʫʣʦʛʝ ʢʘʦ ʢʦʤʧʦʥʝʥʪʝ ʝʩʝʥʮʠʿʘʣʥʠʭ ʤʦʣʝʢʫʣʘ ʫ ʙʠˀʥʠʤ ˂ʝʣʠʿʘʤʘ (Ramage & Williams, 

2002) ʠ ʥʝʜʦʩʪʘʪʘʢ ʠʣʠ ʪʦʢʩʠʯʥʦʩʪ ʦʚʠʭ ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ ʧʨʦʠʟʚʝʰ˂ʝ ʩʠʤʧʪʦʤʝ ʢʘʦ ʰʪʦ 

ʩʫ ʫʩʧʦʨʘʚʘˁʝ ʨʘʩʪʘ, ʭʠʧʝʨʭʠʜʨʠʯʥʦʩʪ ʠʣʠ ʭʣʦʨʦʟʘ (Ivanova & Van Staden, 2009; Reed et al., 

2013a). ʆʩʠʤ ʧʦʤʝʥʫʪʠʭ ʝʣʝʤʝʥʘʪʘ, ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʤʠʥʝʨʘʣʥʠʭ ʝʣʝʤʝʥʘʪʘ ʭʨʘʥˀʠʚʝ 

ʧʦʜʣʦʛʝ ʿʝ ʛʚʦʞʹʝ, ʢʦʿʝ ʫʯʝʩʪʚʫʿʝ ʫ ʧʨʦʮʝʩʠʤʘ ʨʝʛʫʣʘʮʠʿʝ ʠ ʨʝʜʦʢʩ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʠ ʜʝʦ ʿʝ 

ʢʦʝʥʟʠʤʘ (Guerinot, 2001). ɻʚʦʞʹʝ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʠ ʫ ʭʝʣʠʨʘʥʦʤ ʦʙʣʠʢʫ ï ʠ ʪʦ ʫ ʩʘʩʪʘʚʫ 

ʿʝʜʠˁʝˁʘ ʛʚʦʞʹʝ-ʝʪʠʣʝʥ-ʜʠʘʤʠʥ-ʪʝʪʨʘ ʩʠʨ˂ʝʪʥʘ ʢʠʩʝʣʠʥʘ (FeEDTA).   

ʅʘʿʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʟʘ ʢʫʣʪʫʨʫ Rubus ʚʨʩʪʘ ʩʫ ʟʘʩʥʦʚʘʥʝ ʥʘ MS 

ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ (Murashige & Skoog, 1962), ɸʥʜʝʨʩʦʥʦʚʦʿ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ (Anderson, 

1980) ʠ Woody Plant ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ (Lloyd & McCown, 1980). ʀʘʢʦ ʿʝ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ 

MS ʭʨʘʥˀʠʚʘ ʧʦʜʣʦʛʘ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʘ, ʠʧʘʢ ʥʠʿʝ ʫʚʝʢ ʧʦʛʦʜʥʘ ʟʘ ʩʚʝ ʪʠʧʦʚʝ 

ʜʠʬʝʨʝʥʮʠʨʘʥʠʭ ʪʢʠʚʘ ʠ ʢʫʣʪʫʨʘ ʠʟʜʘʥʘʢʘ. ʊʘʢʦʹʝ, ʦʜʨʝʹʠʚʘˁʝ ʥʘʿʦʧʪʠʤʘʣʥʠʿʠʭ ʚʨʩʪʘ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʨʝʛʫʣʘʪʦʨʘ ʨʘʩʪʘ ʙʠˀʘʢʘ ʿʝʜʘʥ ʿʝ ʦʜ ʢˀʫʯʥʠʭ ʘʩʧʝʢʘʪʘ ʫʩʧʝʰʥʝ 

ʤʠʢʨʦʧʨʦʧʘʛʘʮʠʿʝ. ʅʘʿʯʝʰ˂ʝ ʢʦʨʠʰ˂ʝʥʠ ʙʠˀʥʠ ʨʝʛʫʣʘʪʦʨʠ ʨʘʩʪʘ ʫ ʤʫʣʪʠʧʣʠʢʘʮʠʿʠ ʤʘʣʠʥʝ 

ʩʫ 6-ʙʝʥʟʠʣʘʤʠʥʦʧʫʨʠʥ (BAP) ʠ ʠʥʜoʣ-3-ʙʫʪeʨʥʘ ʢʠʩʝʣʠʥʘ (IBA) (Ruģiĺ & Laziĺ, 2004). 

Georgieva et al. (2020) ʩʤʘʪʨʘʿʫ ʜʘ ʩʝ ʟʘ ʤʘʣʠʥʫ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʠ ʮʠʪʦʢʠʥʠʥ BAP, 

ʩʘʤʦʩʪʘʣʥʦ ʠʣʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ IBA ʠ GA3 (ʛʠʙʝʨʝʣʠʥʩʢʦʤ ʢʠʩʝʣʠʥʦʤ).  

ʄʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ ʿʝ ʿʝʜʘʥ ʦʜ ʧʨʝʩʫʜʥʠʭ ʬʘʢʪʦʨʘ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ ʙʠˀʘʢʘ. 

ʇʦʿʝʜʠʥʝ ʩʪʫʜʠʿʝ ʩʫ ʧʦʪʚʨʜʠʣʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʤʠʥʝʨʘʣʥʠʭ ʭʨʘʥˀʠʚʠʭ ʩʘʩʪʦʿʘʢʘ ʥʘ ʨʘʩʪ ʠ 

ʨʘʟʚʦʿ in vitro ʠʟʜʘʥʘʢʘ (Greenway et al., 2012). ʄʝʟʦ ʩʦʣʠ ʫ ʢʦʿʝ ʩʧʘʜʘʿʫ ʢʘʣʮʠʿʫʤ ʭʣʦʨʠʜ 

(CaCl2), ʤʘʛʥʝʟʠʿʫʤ ʩʫʣʬʘʪ (MgSO4) ʠ ʢʘʣʠʿʫʤ ʜʠʭʠʜʨʦʛʝʥ-ʬʦʩʬʘʪ (KH2PO4) ʩʫ ʤʠʥʝʨʘʣʥʝ 

ʭʨʘʥˀʠʚʝ ʤʘʪʝʨʠʿʝ ʢʦʿʝ ʩʝ ʜʦʜʘʿʫ ʫ ʭʨʘʥˀʠʚʫ ʧʦʜʣʦʛʫ ʫ ʫʤʝʨʝʥʠʤ ʢʦʣʠʯʠʥʘʤʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʦʣʠ ʘʟʦʪʘ (Niedz & Evens, 2008). ʉʚʘʢʘ ʩʦʨʪʘ ʤʘʣʠʥʝ ʠʤʘ ʩʧʝʮʠʬʠʯʥʝ ʟʘʭʪʝʚʝ ʟʘ ʤʠʥʝʨʘʣʠʤ 

ʝʣʝʤʝʥʪʠʤʘ, ʢʦʿʠ ʩʫ ʥʝʦʧʭʦʜʥʠ ʟʘ ʧʦʩʪʠʟʘˁʝ ʦʧʪʠʤʘʣʥʦʛ ʨʘʩʪʘ. ʅʝʜʦʚʦˀʥʝ ʠʣʠ ʧʨʝʢʦʤʝʨʥʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ ʥʝʨʘʚʥʦʪʝʞʝ ʠ ʥʝʛʘʪʠʚʥʦ ʫʪʠʮʘʪʠ ʥʘ ʨʘʟʚʦʿ in vitro ʠʟʜʘʥʢʘ 

(Ramage & Williams, 2002). ʌʠʟʠʦʣʦʰʢʝ ʘʙʥʦʨʤʘʣʥʦʩʪʠ, ʢʘʦ ʰʪʦ ʩʫ ʭʠʧʝʨʭʠʜʨʠʯʥʦʩʪ, 

ʥʝʢʨʦʟʘ ʚʨʭʦʚʘ ʠʟʜʘʥʘʢʘ, ʬʦʨʤʠʨʘˁʝ ʢʘʣʫʩʘ, ʢʘʦ ʠ ʧʦʿʘʚʘ ʢʫʢʘʩʪʠʭ ʠ ʫʚʠʿʝʥʠʭ ʥʦʚʠʭ ʣʠʩʪʦʚʘ, 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʯʝʩʪʝ ʧʨʦʙʣʝʤʝ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ. ɼʦʢ ʩʫ ʥʝʢʝ ʦʜ ʦʚʠʭ ʘʙʥʦʨʤʘʣʥʦʩʪʠ, ʧʦʧʫʪ 

ʭʠʧʝʨʭʠʜʨʠʯʥʦʩʪʠ, ʥʝʢʨʦʟʝ ʚʨʭʦʚʘ ʠʟʜʘʥʘʢʘ ʠ ʬʦʨʤʠʨʘˁʘ ʢʘʣʫʩʘ, ʫʦʙʠʯʘʿʝʥʝ, ʜʨʫʛʝ, ʢʘʦ ʰʪʦ 

ʩʫ ʢʫʢʘʩʪʠ ʣʠʩʪʦʚʠ, ʬʘʩʮʠʿʘʮʠʿʘ ʠ ʭʠʧʝʨʪʨʦʬʠʿʘ, ʿʘʚˀʘʿʫ ʩʝ ʨʝʹʝ (Reed et al., 2013a). ʀʩʪʠ 

ʘʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʥʘ ʚʝʣʠʯʠʥʫ ʢʘʣʫʩʘ ʢʦʜ ʢʨʫʰʢʝ ʫʪʠʯʫ ʥʠʩʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʤʦʥʠʿʫʤ 

ʥʠʪʨʘʪʘ (NH4NO3), ʢʘʣʠʿʫʤ ʥʠʪʨʘʪʘ (KNO3), ʛʚʦʞʹʝ-ʝʪʠʣʝʥ-ʜʠʘʤʠʥ-ʪʝʪʨʘ-ʘʮʝʪʘʪʘ (Fe-

EDTA), ʢʘʦ ʠ ʤʠʢʨʦ ʠ ʤʝʟʦ ʩʦʣʠ. ɺʝ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ NH4NO3 ʫʪʠʮʘʣʝ ʩʫ ʥʘ ʜʦʙʠʿʘˁʝ ʜʫʞʠʭ 

ʠʟʜʘʥʘʢʘ ʢʦʜ ʤʘʣʠʥʝ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (Poothong & Reed, 2014). ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʧʨʝʪʭʦʜʥʦ 

ʧʦʤʝʥʫʪʠʭ ʘʫʪʦʨʘ, ʥʠʞʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ KNO3, ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʧʦʚʝ˂ʘʥʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ 

ʤʝʟʦ ʩʦʣʠ ʠ ʥʠʩʢʠʤ ʩʘʜʨʞʘʿʝʤ Fe-EDTA ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʤʘʣʠʥʝ. 

ɺʝ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ CaCl2, MgSO4 ʠ KH2PO4 ʧʦʟʠʪʠʚʥʦ ʩʫ ʫʪʠʮʘʣʝ ʠ ʥʘ ʜʫʞʠʥʫ ʠʟʜʘʥʘʢʘ 

ʩʦʨʪʝ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ (Poothong & Reed, 2015), ʀʥʜʠʿʘʥ ʩʘʤʝʨ (Poothong et al., 2017), ʢʘʦ ʠ 

ʥʘ ʩʘʩʢʘʪʦʥ ʙʦʙʠʮʝ ʚʨʩʪʝ Amelanchier alnifolia Nutt. (Alosaimi, 2016). ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ 

Hunková et al. (2020), ʩʤʘˁʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʝʟʦ ʩʦʣʠ ʥʘ ʧʦʣʦʚʠʥʫ, ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʝ ʥʘ 

ʢʚʘʣʠʪʝʪ ʠʟʜʘʥʘʢʘ ʙʦʨʦʚʥʠʮʝ ʩʦʨʪʝ ɹʨʠʞʠʪʘ ʙʣʫ. ʀʩʪʨʘʞʠʚʘˁʝ ʩʧʨʦʚʝʜʝʥʦ ʥʘ 21 ʩʦʨʪʠ 

ʤʘʣʠʥʝ ʧʦʢʘʟʘʣʦ ʿʝ ʜʘ ʠʟʜʘʥʮʠ ʛʘʿʝʥʠ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʩʘ ʧʦʚʝ˂ʘʥʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ 

ʤʝʟʦ ʩʦʣʠ ʩʘʜʨʞʝ ʤʘˁʝ ʘʤʠʥʦʢʠʩʝʣʠʥʘ (ʛʣʫʪʘʤʠʥ, ʘʨʛʠʥʠʥ, ʭʠʩʪʠʜʠʥ, ʪʨʠʧʪʦʬʘʥ ʠ ʧʨʦʣʠʥ) 

ʠ ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ ʢʘʦ ʰʪʦ ʩʫ ʧʨʦʘʥʪʦʮʠʿʘʥʠʜʠʥʠ (ʝʧʠʢʘʪʝʭʠʥ), ʢʚʝʨʮʝʪʠʥ ʠ 

ʝʣʘʛʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʦʥʠʤʘ ʫʟʛʘʿʘʥʠʤ ʥʘ ʩʪʘʥʜʘʨʜʥʦʿ MS ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ 

(Poothong, 2014). 
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ɻʚʦʞʹʝ ʿʝ ʚʘʞʘʥ ʤʠʢʨʦʝʣʝʤʝʥʘʪ ʢʦʿʠ ʠʤʘ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʤʝʪʘʙʦʣʠʟʤʫ ʙʠˀʥʠʭ 

˂ʝʣʠʿʘ. ɳʝʛʦʚ ʥʝʜʦʩʪʘʪʘʢ ʥʘʿʚʠʰʝ ʫʪʠʯʝ ʥʘ ʩʠʥʪʝʟʫ ʭʣʦʨʦʬʠʣʘ. ʀʟʜʘʥʮʠ in vitro ʧʦʿʝʜʠʥʠʭ 

ʩʦʨʪʠ ʤʘʣʠʥʝ, ʯʝʩʪʦ ʧʘʪʝ ʦʜ ʭʣʦʨʦʟʝ ʣʠʩʪʘ ʠʟʘʟʚʘʥʝ ʥʝʜʦʩʪʘʪʢʦʤ ʛʚʦʞʹʘ (Badjakov et al., 

2021), ʿʝʨ ʛʚʦʞʹʝ ʠʤʘ ʫʣʦʛʫ ʫ ʙʠʦʩʠʥʪʝʟʠ ʭʣʦʨʦʬʠʣʘ (Guerinot, 2001). ʄʦʜʠʬʠʢʦʚʘʥʘ MS 

ʭʨʘʥˀʠʚʘ ʧʦʜʣʦʛʘ ʩʘ ʩʪʘʥʜʘʨʜʥʦʤ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʘʤʦʥʠʿʫʤ ʥʠʪʨʘʪʘ, ʜʫʧʣʦʤ 

ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʤʝʟʦ ʩʦʣʠ ʠ ʛʚʦʞʹʘ, ʢʘʦ ʠ ʪʨʦʩʪʨʫʢʦʤ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʤʠʢʨʦ ʩʦʣʠ, ʫʪʠʮʘʣʘ 

ʿʝ ʥʘ ʧʦʙʦˀʰʘˁʝ ʢʚʘʣʠʪʝʪʘ in vitro ʠʟʜʘʥʘʢʘ ʿʘʛʦʜʝ (Poothong, 2020). ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ 

Poothong & Reed (2014) ʩʤʘʪʨʘʿʫ ʜʘ ʥʠʞʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʛʚʦʞʹʘ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʠʥʜʝʢʩ 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʜʫʞʠʥʫ ʠʟʜʘʥʘʢʘ ʠ ʛʝʥʝʨʘʣʥʦ ʥʘ ʙʦˀʠ ʢʚʘʣʠʪʝʪ in vitro ʠʟʜʘʥʘʢʘ ʢʦʜ 

ʤʘʣʠʥʝ.  

 

2.2.1.4. In vitro  oʞʠˀʘʚʘˁʝ ʤʘʣʠʥʝ 

ʌʘʢʪʦʨʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʧʨʦʮʝʩ ʦʞʠˀʘʚʘˁʘ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʫʧʦʪʨʝʙʫ ʩʠʥʪʝʪʠʯʢʠʭ 

ʘʫʢʩʠʥʘ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʧʨʦʮʝʩ ʨʠʟʦʛʝʥʝʟʝ, ʢʘʦ ʠ ʥʘ ʬʠʟʠʦʣʦʛʠʿʫ ʠ ʘʥʘʪʦʤʠʿʫ ʙʠˀʘʢʘ 

ʨʘʟʤʥʦʞʝʥʠʭ in vitro, ʘ ʢʘʩʥʠʿʝ ʠ ʥʘ ʬʘʟʫ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ (Grzelak et al., 2024). ʂʦʜ ʤʥʦʛʠʭ 

ʨʦʜʦʚʘ ʠ ʚʨʩʪʘ ʙʠˀʘʢʘ ʦʞʠˀʘʚʘˁʝ ʿʝ ʤʦʛʫ˂ʝ ʧʦʩʪʠ˂ʠ ʫʢʣʘˁʘˁʝʤ ʘʫʢʩʠʥʘ ʠʟ ʭʨʘʥˀʠʚʝ 

ʧʦʜʣʦʛʝ (Arrabal et al., 2002). ʇʨʠʨʦʜʥʠ ʘʫʢʩʠʥ, ʠʥʜʦʣ-3-ʩʠʨ˂ʝʪʥʘ ʢʠʩʝʣʠʥʘ (Iɸɸ), ʩʝ 

ʧʨʦʠʟʚʦʜʠ ʫ ʣʠʩʪʦʚʠʤʘ ʠ ʧʫʧʦˀʮʠʤʘ, ʢʨʝ˂ʝ ʩʝ ʫ ʜʦˁʠ ʜʝʦ ʙʠˀʢʝ, ʧʦʚʝ˂ʘʚʘʿʫ˂ʠ ʩʚʦʿʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʫ ʦʩʥʦʚʠ ʨʝʟʘ, ʟʘʿʝʜʥʦ ʩʘ ʜʨʫʛʠʤ ʝʥʜʦʛʝʥʠʤ ʩʫʧʩʪʘʥʮʘʤʘ, ʩʪʠʤʫʣʠʰʫ˂ʠ 

ʬʦʨʤʠʨʘˁʝ ʢʦʨʝʥʘ (Lone et al., 2010). ʌʦʨʤʠʨʘˁʝ ʩʥʘʞʥʦʛ ʢʦʨʝʥʦʚʦʛ ʩʠʩʪʝʤʘ ʫ in vitro 

ʫʩʣʦʚʠʤʘ ʠʛʨʘ ʧʨʝʩʫʜʥʫ ʫʣʦʛʫ ʧʨʠ ʧʨʝʥʦʰʝˁʫ ʙʠˀʘʢʘ ʠʟ ʩʪʝʨʠʣʥʠʭ ʫʩʣʦʚʘ ʫ ex vitro ʫʩʣʦʚʝ. 

ʄʥʦʛʘ ʠʩʪʨʘʞʠʚʘˁʘ ʙʘʚʝ ʩʝ ʦʧʪʠʤʠʟʘʮʠʿʦʤ ʧʨʦʪʦʢʦʣʘ ʟʘ ʦʞʠˀʘʚʘˁʝ, ʫʢˀʫʯʫʿʫ˂ʠ 

ʦʞʠˀʘʚʘˁʝ ʫ ʤʨʘʢʫ (Welander, 1985), ʢʘʦ ʠ ʢʦʨʠʰ˂ʝˁʝ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʙʝʟ ʭʦʨʤʦʥʘ 

(Gonzalez et al., 2000; Villa et al., 2018). ʋʩʧʝʰʥʦʩʪ in vitro ʦʞʠˀʘʚʘˁʘ ʟʘʚʠʩʠ ʦʜ ʧʨʠʤʝʥʝ 

ʨʘʟʣʠʯʠʪʠʭ ʚʨʩʪʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʫʢʩʠʥʘ (Selvaskanthan & Eeswara, 2024), ʧʨʠ ʯʝʤʫ ʩʝ 

ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʝ ʘʣʬʘ-ʥʘʬʪʠʣ ʩʠʨ˂ʝʪʥʘ ʢʠʩʝʣʠʥʘ (NAA) (Perez-Tornero et al., 2000), IBA 

(Stoevska et al., 1995; Valdivia-Rojas et al., 2025) ʠ IAA (Poncetta et al., 2011). ʋʩʧʝʭ 

ʦʞʠˀʘʚʘˁʘ ʢʦʜ ʤʘʣʠʥʝ ʚʘʨʠʨʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʨʪʝ, ʧʨʠ ʯʝʤʫ ʧʨʦʮʝʥʘʪ ʦʞʠˀʘʚʘˁʘ ʤʦʞʝ 

ʙʠʪʠ ʫ ʨʘʩʧʦʥʫ ʦʜ 10 ʜʦ 100% (Welander, 1985). ʆʞʠˀʘʚʘˁʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ɷʦʘʥ ˅ʝʿ ʜʦʩʪʠʛʣʦ 

ʿʝ ʩʪʦʧʦʩʪʦʪʥʠ ʫʩʧʝʭ ʫʟ ʧʨʠʤʝʥʫ ʭʦʨʤʦʥʘ NAA, ʜʦʢ ʢʦʜ ʩʦʨʪʝ ʇʦʣʘʥʘ ʥʠʿʝ ʙʠʣʦ ʬʦʨʤʠʨʘˁʘ 

ʢʦʨʝʥʘ (Kim & Dai, 2020). ʉʣʠʯʥʦ ʪʦʤʝ, ʠʩʪʨʘʞʠʚʘˁʝ Georgieva et al. (2016) ʥʘ ʜʠʚˀʠʤ 

ʚʨʩʪʘʤʘ ʿʘʛʦʜʝ ʧʦʢʘʟʘʣʦ ʿʝ ʜʘ ʢʦʤʙʠʥʘʮʠʿʘ 0,5 mg l
-l
 BAP, 1,0 mg l

-l
 IBA ʠ 0,01 mg l

-l
 GA3 

ʧʦʜʩʪʠʯʝ ʦʞʠˀʘʚʘˁe. Aʢʪʠʚʥʠ ʫʛʘˀ ʦʙʝʟʙʝʹʫʿʝ ʟʘʩʝˁʫʿʫ˂ʠ ʝʬʝʢʘʪ ʥʘ ʙʘʟʘʣʥʠ ʜʝʦ ʠʟʜʘʥʢʘ ʫ 

ʢʫʣʪʫʨʠ ʪʢʠʚʘ, ʠ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʨʘʩʪ ʢʦʨʝʥʘ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ Luan et al. (2021), 

ʧʨʠʩʫʩʪʚʦ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 1 g l
-1

 ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʝ ʥʘ in vitro ʦʞʠˀʘʚʘˁʝ ʠ 

ʜʫʞʠʥʫ ʢʦʨʝʥʦʚʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʠʞʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ. Ruģiĺ & Laziĺ (2004) ʫ ʩʚʦʿʠʤ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʩʫ ʜʦʙʠʣʝ ʩʣʠʯʥʝ ʨʝʟʫʣʪʘʪʝ ʧʨʠ ʦʞʠˀʘʚʘˁʫ ʤʘʣʠʥʝ, ʜʦʢ Vengadesan et al. 

(2002) ʩʤʘʪʨʘʿʫ ʜʘ ʧʨʠʩʫʩʪʚʦ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʬʦʨʤʠʨʘˁʝ ʢʦʨʝʥʦʚʘ. 

ʊʘʢʦʹʝ,  ʧʨʠʩʫʩʪʚʦ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʥʝʛʘʪʠʚʥʦ ʿʝ ʫʪʠʮʘʣʦ ʥʘ ʦʞʠˀʘʚʘˁʝ ʿʘʛʦʜʝ ʧʨʝʤʘ ʥʘʚʦʜʠʤʘ 

Gomes & Canhoto (2009). ʇʨʠʤʝʥʦʤ IBA ʠ GA , ʫʟ ʜʦʜʘʪʘʢ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʠ ʩʤʘˁʝʥʦʛ 

ʩʘʜʨʞʘʿʘ ʤʠʥʝʨʘʣʘ ʫ MS ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ, ʧʦʩʪʠʛʥʫʪ ʿʝ ʚʠʩʦʢ ʧʨʦʮʝʥʘʪ ʦʞʠˀʘʚʘˁʘ ʢʦʜ 

ʩʦʨʪʝ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ (Ruģiĺ & Laziĺ, 2004). ʂʦʜ ʩʦʨʪe ʇʦʣʘʥʘ, ʥʘʿʚʝ˂ʠ ʫʩʧʝʭ ʫ ʦʞʠˀʘʚʘˁʫ 

ʦʩʪʚʘʨʝʥ ʿʝ ʥʘʢʦʥ ʧʨʠʤʝʥʝ NAA ʪʦʢʦʤ 7 ʜʘʥʘ, ʘ ʟʘʪʠʤ ʧʨʝʣʘʩʢʦʤ ʥʘ İ MS ʙʝʟ ʘʫʢʩʠʥʘ (Kim 

& Dai, 2020). ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ Georgieva (2013), ʤʘˁʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʦʜ 0,2 mg l
-l
 NAA 

ʧʦʟʠʪʠʚʥʦ ʿʝ ʫʪʠʮʘʣʘ ʥʘ ʚʠʩʦʢ ʧʨʦʮʝʥʘʪ ʦʞʠˀʘʚʘˁʘ (85,5%) ʢʦʜ ʥʠʩʢʦ ʞʙʫʥʘʩʪʝ ʙʦʨʦʚʥʠʮʝ. 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʦʜ ʢʘʿʩʠʿʝ, ʚʠʩʦʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IBA ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʙʨʦʿ ʢʦʨʝʥʦʚʘ 

(Perez-Tornero et al., 2000), ʜʦʢ ʠʧʘʢ ʥʠʞʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʦʞʠˀʘʚʘˁʝ ʢʫʧʠʥʝ 

(Top­u, 2022). Harada & Murai (1996) ʩʤʘʪʨʘʿʫ ʜʘ ʫʩʧʝʭ in vitro ʨʘʟʤʥʦʞʘʚʘˁʘ ʟʘʚʠʩʠ 

ʫʛʣʘʚʥʦʤ ʦʜ ʬʦʨʤʠʨʘˁʘ ʘʜʚʝʥʪʠʚʥʠʭ ʢʦʨʝʥʦʚʘ, ʿʝʨ ʦʜʨʝʹʫʿʝ ʚʝ˂ʝ ʧʨʝʞʠʚˀʘʚʘˁʝ ʙʠˀʘʢʘ 

ʪʦʢʦʤ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ.  
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2.2.1.5. Ex vitro aʢʣʠʤʘʪʠʟʘʮʠʿʘ ʤʘʣʠʥʝ   

ʂˀʫʯʥʠ ʢʦʨʘʢ ʫ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʫ ʿʝ ʘʢʣʠʤʘʪʠʟʘʮʠʿʘ ʙʠˀʘʢʘ ʛʜʝ ʜʦʣʘʟʠ ʜʦ ʛʫʙʠʪʢʘ 

ʥʘʿʚʝ˂ʝʛ ʙʨʦʿʘ ˁʠʭ ʫʩʣʝʜ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʫʩʣʦʚʘ ʫ ʢʣʠʤʘ ʢʦʤʦʨʠ (ʢʦʥʪʨʦʣʠʩʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʣʘʞʥʦʩʪ, ʬʦʪʦʧʝʨʠʦʜ) ʠ ʫʩʣʦʚʘ ʫ ʩʧʦˀʘʰˁʦʿ ʩʨʝʜʠʥʠ. ʊʦʢʦʤ ʦʚʦʛ ʧʝʨʠʦʜʘ, ʙʠˀʢʝ ʩʝ 

ʠʟʣʘʞʫ ʚʠʩʦʢʦʿ ʨʝʣʘʪʠʚʥʦʿ ʚʣʘʞʥʦʩʪʠ ʠ ʥʠʩʢʦʤ ʠʥʪʝʥʟʠʪʝʪʫ ʩʚʝʪʣʦʩʪʠ ʪʦʢʦʤ ʥʝʢʦʣʠʢʦ ʜʘʥʘ 

ʠʣʠ ʯʘʢ ʥʝʜʝˀʘ, ʥʘʢʦʥ ʯʝʛʘ ʩʣʝʜʠ ʧʦʩʪʝʧʝʥʦ ʧʨʠʣʘʛʦʹʘʚʘˁʝ ʥʘ ʫʩʣʦʚʝ ʦʢʦʣʠʥʝ ʫ ʧʦʛʣʝʜʫ 

ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʠ ʩʚʝʪʣʦʩʪʠ (Deng & Donnelly, 1992). ʅʠʟʘʢ ʧʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ 

ʙʠʘˀʢʘ ʿʝ ʚʝʣʠʢʠ ʧʨʦʙʣʝʤ ʫ ʚʝʣʠʢʠʤ ʢʦʤʝʨʮʠʿʘʣʥʠʤ ʣʘʙʦʨʘʪʦʨʠʿʘʤʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʿʝʜʘʥ ʦʜ 

ʥʘʿʟʥʘʯʘʿʥʠʿʠʭ ʫʟʨʦʢʘ ʥʝʤʦʛʫ˂ʥʦʩʪ ʟʘʪʚʘʨʘˁʘ ʩʪʦʤʘ, ʫʩʣʝʜ ʯʝʛʘ ʙʠˀʢʝ ʪʨʘʥʩʧʠʨʘʮʠʿʦʤ ʛʫʙʝ 

ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ, ʢʘʦ ʠ ʧʨʝʣʘʟʘʢ ʩʘ ʤʠʢʩʦʪʨʦʬʥʦʛ ʥʘ ʘʫʪʦʪʨʦʬʥʠ ʥʘʯʠʥ ʠʩʭʨʘʥʝ (Rohr et 

al., 2003). ʂʦʨʠʰ˂ʝˁʝ ʢʚʘʣʠʪʝʪʥʦʛ ʩʫʧʩʪʨʘʪʘ, ʢʘʦ ʠ ʦʜʨʞʘʚʘˁʝ ʦʧʪʠʤʘʣʥʝ ʨʝʣʘʪʠʚʥʝ 

ʚʣʘʞʥʦʩʪʠ ʚʘʟʜʫʭʘ ʿʝ ʦʜ ʚʝʣʠʢʦʛ ʟʥʘʯʘʿʘ ʟʘ ʘʢʣʠʤʘʪʠʟʘʮʠʿʫ ʙʠˀʘʢʘ. 

ʇʦʨʝʜ ʥʘʚʝʜʝʥʠʭ ʯʠʥʠʣʘʮʘ, ʥʘ ʫʩʧʝʰʥʦʩʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʫʪʠʯʝ ʠ ʩʪʝʧʝʥ ʦʞʠˀʝʥʦʩʪʠ 

ʠʟʜʘʥʘʢʘ. ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ Lebedev et al. (2018), ʘʢʣʠʤʘʪʠʟʘʮʠʿʘ ʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʢʦʜ 

ʤʘʣʠʥʝ,  ʚʘʨʠʨʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 81% ʜʦ 98% , ʜʦʢ ʿʝ ʤʘˁʘ ʫʩʧʝʰʥʦʩʪ ʢʦʜ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ 

(43% ʜʦ 76%). ʄʝʹʫʪʠʤ, ʘʢʣʠʤʘʪʠʟʘʮʠʿʘ ʦʞʠˀeʥʠʭ ʠʟʜʘʥʘʢʘ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʚʘ ʪʨʦʰʢʦʚʝ ʠ 

ʧʨʦʜʫʞʘʚʘ ʧʝʨʠʦʜ ʜʦʙʠʿʘˁʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʘʢʣʠʤʘʪʠʟʘʮʠʿʘ ʥʝʦʞʠˀʝʥʠʭ 

ʠʟʜʘʥʘʢʘ ʩʢʨʘ˂ʫʿʝ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜˁʝ ʠ ʫʤʘˁʫʿʝ ʪʨʦʰʢʦʚʝ (Ranaweera et al, 2013), ʘ 

ʠʩʪʦʚʨʝʤʝʥʦ ʩʝ ʩʤʘˁʫʿʝ ʨʠʟʠʢ ʦʜ ʦʰʪʝ˂ʝˁʘ ʢʦʨʝʥʘ ʪʦʢʦʤ ʧʨʝʩʘʹʠʚʘˁʘ (Sharma et al., 2017). 

 

2.2.2. ɻɽʅɽʊʀʏʂɸ ʉʊɸɹʀʃʅʆʉʊ ʄɸʃʀʅɽ  

ʂʫʣʪʫʨʘ ʙʠˀʥʠʭ ˂ʝʣʠʿʘ ʠ ʪʢʠʚʘ ʦʤʦʛʫ˂ʘʚʘ ʙʨʟʦ ʚʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʘʚʘˁʝ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ 

ʿʘʛʦʜʘʩʪʦ ʚʦ˂ʝ. ʆʚʘ ʪʝʭʥʦʣʦʛʠʿʘ ʦʤʦʛʫ˂ʘʚʘ ʜʦʙʠʿʘˁʝ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʙʠˀʘʢʘ ʫ ʢʨʘʪʢʦʤ ʚʨʝʤʝʥʩʢʦʤ 

ʧʝʨʠʦʜʫ ʠ ʥʘ ʤʘʣʦʤ ʧʨʦʩʪʦʨʫ, ʰʪʦ ʿʝ ʟʥʘʯʘʿʥʦ ʟʘ ʦʯʫʚʘˁʝ ʠ ʢʦʤʝʨʮʠʿʘʣʥʫ ʧʨʦʠʟʚʦʜˁʫ ʦʜʨʝʹʝʥʠʭ 

ʩʦʨʪʠ. ʀʧʘʢ, in vitro ʢʫʣʪʫʨʘ ˂ʝʣʠʿʘ, ʪʢʠʚʘ ʠ ʦʨʛʘʥʘ ʙʠˀʘʢʘ ʯʝʩʪʦ ʿʝ ʧʦʚʝʟʘʥʘ ʟʘ ʬʠʟʠʦʣʦʰʢʠʤ, 

ʝʧʠʛʝʥʝʪʠʯʢʠʤ ʠ ʛʝʥʝʪʠʯʢʠʤ ʧʨʦʤʝʥʘʤʘ ʢʦʿʝ ʩʝ ʤʦʛʫ ʥʝʛʘʪʠʚʥʦ ʦʜʨʘʟʠʪʠ ʥʘ ʛʝʥʝʪʠʯʢʠ 

ʠʥʪʝʛʨʠʪʝʪ ʨʘʟʤʥʦʞʘʚʘʥʦʛ ʙʠˀʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ɻʣʘʚʥʠ ʧʨʝʜʫʩʣʦʚ ʟʘ ʢʦʤʝʨʮʠʿʘʣʥʫ ʧʨʠʤʝʥʫ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ ʫ ʧʨʦʠʟʚʦʜˁʠ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʿʝʩʪʝ ʦʜʨʞʘʚʘˁʝ ʛʝʥʝʪʠʯʢʝ ʩʪʘʙʠʣʥʦʩʪʠ 

ʠ ʫʿʝʜʥʘʯʝʥʦʩʪʠ. ʋ ʪʦʤ ʢʦʥʪʝʢʩʪʫ, ʦʜ ʩʫʰʪʠʥʩʢʦʛ ʟʥʘʯʘʿʘ ʿʝ ʩʢʨʠʥʠʥʛ ʜʦʙʠʿʝʥʠʭ ʙʠˀʘʢʘ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʧʦʪʝʥʮʠʿʘʣʥʠʭ ʛʝʥʝʪʠʯʢʠʭ ʦʜʩʪʫʧʘˁʘ, ʧʦʟʥʘʪʠʭ ʢʘʦ ʩʦʤʘʢʣʦʥʘʣʥʘ 

ʚʘʨʠʿʘʙʠʣʥʦʩʪ (Leva et al., 2000; Vujoviĺ et al., 2017). ʊʝʨʤʠʥ Ăʩʦʤʘʢʣʦʥʘʣʥʦ ʚʘʨʠʨʘˁʝò ʦʜʥʦʩʠ 

ʩʝ ʥʘ ʧʦʿʘʚʫ ʩʧʦʥʪʘʥʠʭ ʛʝʥʝʪʠʯʢʠʭ ʠ ʝʧʠʛʝʥʝʪʠʯʢʠʭ ʧʨʦʤʝʥʘ ʢʦʿʝ ʩʝ ʤʦʛʫ ʜʝʪʝʢʪʦʚʘʪʠ ʫ in vitro 

ʩʠʩʪʝʤʠʤʘ ʠ ʢʦʿʝ ʩʫ ʩʪʘʙʠʣʥʦ ʥʘʩʣʝʜʥʝ ʪʦʢʦʤ ʩʝʢʩʫʘʣʥʦʛ ʮʠʢʣʫʩʘ (ʭʝʨʠʪʘʙʠʣʥʝ). ɻʝʥʝʪʠʯʢʝ 

ʧʨʦʤʝʥʝ ʢʦʿʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʧʨʦʤʝʥʝ ʥʘ ʭʨʦʤʦʟʦʤʩʢʦʤ ʥʠʚʦʫ, ʩʫ ʫʛʣʘʚʥʦʤ ʧʨʦʤʝʥʝ ʫ ʙʨʦʿʫ 

ʭʨʦʤʦʟʦʤʘ (ʘʥʝʫʧʣʦʠʜʠʿʘ ʠʣʠ ʧʦʣʠʧʣʦʠʜʠʿʘ) ʠʣʠ ʩʪʨʫʢʪʫʨʠ ʭʨʦʤʦʟʦʤʘ (ʜʝʣʝʮʠʿʝ, ʜʫʧʣʠʢʘʮʠʿʝ, 

ʠʥʩʝʨʮʠʿʝ, ʪʨʘʥʩʣʦʢʘʮʠʿʝ, ʠʥʚʝʨʟʠʿʝ), ʠʣʠ ʩʫ ʪʦ ʧʨʦʤʝʥʝ ʥʘ ʥʠʚʦʫ ɼʅʂ ʩʝʢʚʝʥʮʝ, ʢʦʿʝ 

ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʪʘʯʢʘʩʪʝ ʤʫʪʘʮʠʿʝ ʫ ɼʅʂ ʩʝʢʚʝʥʮʠ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʝʧʠʛʝʥʝʪʠʯʢʝ ʧʨʦʤʝʥʝ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʘʤʧʣʠʬʠʢʘʮʠʿʝ ʛʝʥʘ ʠ/ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʿʝ ʥʦʨʤʘʣʥʠʭ ʦʙʨʘʟʘʮʘ ʤʝʪʠʣʘʮʠʿʝ ɼʅʂ ʠ 

ʭʠʩʪʦʥʘ (Bhatia et al., 2015). ɺʘʨʠʿʘʮʠʿʝ ʤʦʛʫ ʧʦʩʪʦʿʘʪʠ ʫʥʫʪʘʨ ʧʨʠʨʦʜʥʠʭ ʧʦʧʫʣʘʮʠʿʘ ʠʟ 

ʧʦˀʩʢʠʭ ʢʦʣeʢʮʠʿʘ ʠʣʠ ʤʦʛʫ ʥʘʩʪʘʪʠ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʩʪʨʝʩʘ ʠʟʘʟʚʘʥʦʛ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ (Castillo 

et al., 2010). ʅʘ ʧʦʿʘʚʫ ʩʦʤʘʢʣʦʥʘʣʥʦʛ ʚʘʨʠʨʘˁʘ ʫʪʠʯʫ ʙʨʦʿʥʠ ʬʘʢʪʦʨʠ, ʢʘʦ ʰʪʦ ʩʫ: ʩʪʝʧʝʥ 

ʤʝʪʠʣʘʮʠʿʝ ɼʅʂ, ʛʝʥʝʪʠʯʢʘ ʢʦʥʩʪʠʪʫʮʠʿʘ ʧʦʯʝʪʥʦʛ ʙʠˀʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʩʪʘʨʦʩʪ ʩʦʨʪʝ, ʚʨʩʪʘ 

ʝʢʩʧʣʘʥʪʘʪʘ, ʚʨʩʪʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʙʠˀʥʠʭ ʨʝʛʫʣʘʪʦʨʘ ʨʘʩʪʝˁʘ, ʢʘʦ ʠ ʜʫʞʠʥʘ ʠ ʪʨʘʿʘˁʝ 

ʢʘʣʫʩʥʝ ʬʘʟʝ. ʊʘʢʦʹʝ, ˁʠʭʦʚʘ ʫʯʝʩʪʘʣʥʦʩʪ ʩʝ ʤʦʞʝ ʧʦʚʝ˂ʘʪʠ ʩʘ ʜʫʞʠʥʦʤ ʩʫʙʢʫʣʪʠʚʠʩʘˁʘ. 

ʇʦʿʘʚʘ ʩʦʤʘʢʣʦʥʘʣʥʦʛ ʚʘʨʠʨʘˁʘ ʿʝ ʫʦʯʝʥʘ ʥʘʢʦʥ ʧʝʪʝ ʩʫʙʢʫʣʪʫʨʝ (1,3%) ʠ ʧʦʚʝ˂ʘʚʘ ʩʝ ʩʘ 

ʜʫʞʠʥʦʤ ʩʫʙʢʫʣʪʫʨʘ (3,8%) ʢʦʜ ʙʘʥʘʥʝ (Rodrigues et al., 1997). ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, Miryeganeh & 

Armitage, (2025) ʥʘʚʦʜʝ ʜʘ ʩʝ ʩʦʤʘʢʣʦʥʘʣʥʝ ʚʘʨʠʿʘʮʠʿʝ ʢʦʜ ʙʘʥʘʥʝ ʧʦʚʝ˂ʘʿʫ ʥʘʢʦʥ ʦʩʤʝ 

ʩʫʙʢʫʣʪʫʨʝ. ʈʠʟʠʢ ʦʜ ʩʦʤʘʢʣʦʥʘʣʥʠʭ ʚʘʨʠʿʘʮʠʿʘ ʿʝ ʚʝ˂ʠ ʢʦʜ ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʿʠ ʥʝʤʘʿʫ 

ʦʨʛʘʥʠʟʦʚʘʥʝ ʤʝʨʠʩʪʝʤʝ. ʊʘʿ ʨʠʟʠʢ ʩʝ ʤʦʞʝ ʠʟʙʝ˂ʠ ʢʦʨʠʰ˂ʝˁʝʤ ʩʠʩʪʝʤʘ ʩʘ ʢʨʘʪʢʠʤ ʢʘʣʫʩʥʠʤ 

ʬʘʟʘʤʘ ʢʘʦ ʠ ʢʦʨʠʰ˂ʝˁʝʤ ʤʝʨʠʩʪʝʤʩʢʠʭ ʪʢʠʚʘ (ʚʨʭʦʚʠ ʠʟʜʘʥʘʢʘ, ʣʘʪʝʨʘʣʥʠ ʧʫʧʦˀʮʠ ʠ 

ʠʟʦʣʦʚʘʥʠ ʤʝʨʠʩʪʝʤʠ) ʢʘʦ ʠʟʚʦʨʘ ʝʢʩʧʣʘʥʪʘʪʘ. ʀʘʢʦ ʩʝ ʮʠʪʦʛʝʥʝʪʠʯʢʝ ʧʨʦʤʝʥʝ ʤʦʛʫ ʜʠʨʝʢʪʥʦ 
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ʧʨʘʪʠʪʠ ʤʠʢʨʦʩʢʦʧʩʢʠʤ ʙʨʦʿʘˁʝʤ ʭʨʦʤʦʟʦʤʘ, ʦʚʘ ʤʝʪʦʜʘ ʿʝ ʯʝʩʪʦ ʩʣʦʞʝʥʘ ʠ ʚʨʝʤʝʥʩʢʠ 

ʟʘʭʪʝʚʥʘ. ʉʘʚʨʝʤʝʥʠʿʘ ʠ ʝʬʠʢʘʩʥʠʿʘ ʤʝʪʦʜʘ ʟʘ ʤʝʨʝˁʝ ʩʘʜʨʞʘʿʘ ʥʫʢʣʝʘʨʥʝ ɼʅʂ ʫ ʙʠˀʢʘʤʘ ʠ 

ʥʠʚʦʘ ʧʣʦʠʜʥʦʩʪʠ ʿʝ ʧʨʦʪʦʯʥʘ ʮʠʪʦʤʝʪʨʠʿʘ, ʢʦʿʘ ʢʦʨʠʩʪʠ ɼʅʂ ʩʝʣʝʢʪʠʚʥʝ ʬʣʫʦʨʦʭʨʦʤʝ (Meng 

& Finn, 2002; Doleģel et al., 2007). ɻʝʥʝʪʠʯʢʠ ʥʝʩʪʘʙʠʣʥʝ, ʬʝʥʦʪʠʧʩʢʠ ʨʘʟʣʠʯʠʪʝ ʙʠˀʢʝ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʿʝʜʘʥ ʦʜ ʛʣʘʚʥʠʭ ʫʟʨʦʢʘ ʬʠʥʘʥʩʠʿʩʢʠʭ ʛʫʙʠʪʘʢʘ, ʧʦʩʝʙʥʦ ʢʦʜ ʢʫʣʪʫʨʘ ʢʦʜ ʢʦʿʠʭ 

ʩʫ ʫʥʠʬʦʨʤʥʦʩʪ ʠ ʫʿʝʜʥʘʯʝʥʦʩʪ ʚʘʞʥʝ (Amin et al., 2024), ʿʝʨ ʚʘʨʠʿʘʮʠʿʝ ʫ ʙʦʿʠ, ʦʙʣʠʢʫ ʠ 

ʚʝʣʠʯʠʥʠ ʧʣʦʜʘ ʤʦʛʫ ʜʨʘʩʪʠʯʥʦ ʩʤʘˁʠʪʠ ˁʠʭʦʚʫ ʪʨʞʠʰʥʫ ʚʨʝʜʥʦʩʪ. ʀʟ ʪʦʛ ʨʘʟʣʦʛʘ, 

ʫʪʚʨʹʠʚʘˁʝ ʛʝʥʝʪʠʯʢʝ ʩʪʘʙʠʣʥʦʩʪʠ ʠʤʘ ʚʝʣʠʢʠ ʟʥʘʯʘʿ ʩʘ ʧʨʘʢʪʠʯʥʦʛ ʘʩʧʝʢʪʘ ʿʝʨ ʧʦʪʚʨʹʫʿʝ 

ʦʧʨʘʚʜʘʥʦʩʪ ʠ ʩʠʛʫʨʥʦʩʪ ʧʨʠʤʝʥʝ in vitro ʨʘʟʤʥʦʞʘʚʘˁʘ ʙʠˀʘʢʘ. 

 

2.3. ʋʊʀʎɸɱ ʉʆʈʊɽ, ʇʆʈɽʂʃɸ ʉɸɼʅʆɻ ʄɸʊɽʈʀɱɸʃɸ ʀ ʅɸɺʆɼɳɸɺɸɳɸ ʅɸ ɺɽɻɽʊɸʊʀɺʅʆ 

ʈɸʉʊɽɳɽ, ɺʀʉʀʅʋ ʇʈʀʅʆʉɸ ʀ ʂɺɸʃʀʊɽʊ ʇʃʆɼɸ ʄɸʃʀʅɽ 

2.3.1. ʌɽʅʆʃʆʐʂɽ ʆʉʆɹʀʅɽ ʄɸʃʀʅɽ 

ʌʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ ʤʘʣʠʥʝ ʤʦʞʝ ʪʨʘʿʘʪʠ ʨʘʟʣʠʯʠʪʦ, ʘ ʥʘʿʚʠʰʝ ʿʝ ʫʩʣʦʚˀʝʥʘ ʩʦʨʪʥʠʤ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘʤʘ ʠ ʫʩʣʦʚʠʤʘ ʩʨʝʜʠʥʝ. ʋ ʫʩʣʦʚʠʤʘ ʉʨʙʠʿʝ ʧʝʨʠʦʜ ʦʜ ʧʦʯʝʪʢʘ ʜʦ ʧʫʥʦʛ 

ʮʚʝʪʘˁʘ ʤʘʣʠʥʝ ʪʨʘʿʝ ʫ ʧʨʦʩʝʢʫ ʦʜ 5 ʜʦ 15 ʜʘʥʘ (ʇʝʪʨʦʚʠ˂ & ʃʝʧʦʩʘʚʠ˂, 2011). ʋ ʫʩʣʦʚʠʤʘ 

ɹʦʩʥʝ ʠ ʍʝʨʮʝʛʦʚʠʥʝ ʮʚʝʪʘˁʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʿʝ ʪʨʘʿʘʣʦ 19 ʜʘʥʘ (Skender et al., 2011), ʜʦʢ 

ʿʝ ʫ ʫʩʣʦʚʠʤʘ ɹʫʛʘʨʩʢʝ ʮʚʝʪʘˁʝ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʪʨʘʿʘʣʦ 15 ʜʘʥʘ, ʦʜʥʦʩʥʦ 16 ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ 

(Atanasova et al., 2020).   

ʇʣʦʜ ʤʘʣʠʥʝ ʩʝ ʩʤʘʪʨʘ ʟʨʝʣʠʤ ʠ ʩʧʨʝʤʥʠʤ ʟʘ ʙʝʨʙʫ ʢʘʜʘ ʩʝ ʣʘʢʦ ʦʜʚʘʿʘ ʦʜ ʮʚʝʪʥʝ 

ʣʦʞʝ. ʋ ʤʘʣʠʥʦʛʦʨʿʠʤʘ ʉʨʙʠʿʝ ʫʢʫʧʘʥ ʨʘʩʪ ʠ ʨʘʟʚʠʪʘʢ ʧʣʦʜʘ ʦʙʠʯʥʦ ʪʨʘʿʝ ʦʜ 30 ʜʦ 32 ʜʘʥʘ. 

ʇʨʝʤʘ Skender et al. (2011), ʥʘʿʢʨʘ˂ʠ ʧʝʨʠʦʜ ʩʘʟʨʝʚʘˁʘ ʧʣʦʜʘ ʫ ɹʦʩʥʠ ʠ ʍʝʨʮʝʛʦʚʠʥʠ 

ʟʘʙʝʣʝʞʝʥ ʿʝ ʢʦʜ ʩʦʨʪʠ ɻʣʝʥ ɽʤʧʣ ʠ ɺʠʣʘʤʝʪ, ʫ ʧʨʦʩʝʢʫ 20 ʜʘʥʘ. ʇʨʝʤʘ ʇʝʪʨʦʚʠ˂ʫ ʠ ʩʘʨ. 

(2020), ʧʝʨʠʦʜ ʟʨʝˁʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʤʘʣʠʥʦʛʦʨʿʠʤʘ ʉʨʙʠʿʝ ʪʨʘʿʝ ʧʨʦʩʝʯʥʦ ʦʢʦ 30 ʜʘʥʘ. 

ʇʝʨʠʦʜ ʟʨʝˁʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʠʩʪʠʤ ʫʩʣʦʚʠʤʘ ʪʨʘʿʝ ʥʝʰʪʦ ʢʨʘ˂ʝ, ʦʢʦ 27 ʜʘʥʘ (Milivojeviĺ 

et al., 2011).  

ʋ ʠʩʪʨʘʞʠʚʘˁʫ ʩʧʨʦʚʝʜʝʥʦʤ ʫ ɹʨʘʟʠʣʫ ʥʘ 10 ʩʦʨʪʠ ʤʘʣʠʥʝ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ 

ʨʝʤʦʥʪʘʥʪʥʝ ʠ ʿʝʜʥʦʨʦʜʥʝ ʩʦʨʪʝ ʠʤʘʿʫ ʨʘʟʣʠʯʠʪ ʬʝʥʦʣʦʰʢʠ ʠ ʬʠʟʠʦʣʦʰʢʠ ʦʜʛʦʚʦʨ ʥʘ ʩʪʨʝʩ 

ʠʟʘʟʚʘʥ ʩʫʦhʤ (Fagundes et al., 2023). Morales et al. (2013) ʩʫ ʫ ʟʘʪʚʦʨʝʥʦʤ ʧʨʦʩʪʦʨʫ 

ʠʩʧʠʪʠʚʘʣʠ ʫʪʠʮʘʿ ʥʘʚʦʜˁʘʚʘˁʘ ʢʦʜ ʜʚʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʍʝʨʠʪʠ˅ ʠ ʄʠʢʝʨ ʥʘ ʬʠʟʠʦʣʦʰʢʝ ʠ 

ʬʝʥʦʣʦʰʢʝ ʧʨʦʮʝʩʝ ʠ ʫʪʚʨʜʠʣʠ ʜʘ ʿʝ ʜʝʬʠʮʠʪ ʚʦʜʝ ʫʪʠʮʘʦ ʥʘ ʨʘʥʠʿʠ ʧʦʯʝʪʘʢ ʮʚʝʪʘˁʘ ʠ ʢʨʘ˂ʠ 

ʧʝʨʠʦʜ ʟʨʝˁʘ ʧʣʦʜʦʚʘ ʢʦʜ ʩʦʨʪʝ ʍʝʨʠʪʠ˅.  

 

2.3.2. ɺɽɻɽʊɸʊʀɺʅʀ ʇʆʊɽʅʎʀɱɸʃ ʄɸʃʀʅɽ  

ɱʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʮʠˀʝʚʘ ʫ ʧʨʦʠʟʚʦʜˁʠ ʤʘʣʠʥʝ ʿʝʩʪʝ ʧʦʩʪʠʟʘˁʝ ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ ʧʦ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ ʫʟ ʦʯʫʚʘˁʝ ʚʠʩʦʢʦʛ ʢʚʘʣʠʪʝʪʘ ʧʣʦʜʘ, ʰʪʦ ʩʝ ʤʦʞʝ ʧʦʩʪʠ˂ʠ ʦʜʨʞʘʚʘˁʝʤ 

ʨʘʚʥʦʪʝʞʝ ʠʟʤʝʹʫ ʚʝʛʝʪʘʪʠʚʥʦʛ ʠ ʛʝʥʝʨʘʪʠʚʥʦʛ ʨʘʩʪʘ ʙʠˀʘʢʘ. ɺʝʛʝʪʘʪʠʚʥʠ ʨʘʩʪ ʦʙʫʭʚʘʪʘ 

ʨʘʩʪ ʣʠʩʪʦʚʘ, ʩʪʘʙʣʘ ʠ ʢʦʨʝʥʘ, ʜʦʢ ʛʝʥʝʨʘʪʠʚʥʠ ʨʘʩʪ ʫʢˀʫʯʫʿʝ ʬʦʨʤʠʨʘˁʝ ʮʚʝʪʦʚʘ, ʟʘʤʝʪʘˁʝ 

ʠ ʨʘʩʪ ʧʣʦʜʦʚʘ. ʄʘʣʠʥʘ ʿʝ ʚʦ˂ʢʘ ʢʦʿʘ ʠʟ ʧʦʜʟʝʤʥʦʛ ʜʝʣʘ ʩʪʘʙʣʘ ʠ ʢʦʨʝʥʘ ʬʦʨʤʠʨʘ ʚʝʣʠʢʠ ʙʨʦʿ 

ʠʟʜʘʥʘʢʘ, ʯʘʢ ʠ ʚʠʰʝ ʥʝʛʦ ʰʪʦ ʿʦʿ ʿʝ ʧʦʪʨʝʙʥʦ ʟʘ ʦʙʝʟʙʝʹʠʚʘˁʝ ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ ʩʘ ʜʦʙʨʠʤ 

ʢʚʘʣʠʪʝʪʦʤ ʧʣʦʜʘ (ʅʠʢʦʣʠ˂ & ʄʠʣʠʚʦʿʝʚʠ˂, 2010). ʉʭʦʜʥʦ ʪʦʤʝ, ʥʝʦʧʭʦʜʥʘ ʤʝʨʘ ʫ 

ʤʘʣʠˁʘʮʠʤʘ ʿʝ ʫʢʣʘˁʘˁʝ ʤʣʘʜʠʭ ʠʟʜʘʥʘʢʘ ʢʘʢʦ ʦʥʠ ʩʚʦʿʠʤ ʙʨʦʿʝʤ ʠ ʚʠʩʠʥʦʤ ʥʝ ʙʠ 

ʥʝʛʘʪʠʚʥʦ ʫʪʠʮʘʣʠ ʥʘ ʧʦʪʨʦʰˁʫ ʚʦʜʝ ʠ ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ ʪʦʢʦʤ ʨʘʩʪʘ ʠ ʩʘʟʨʝʚʘˁʘ 

ʧʣʦʜʦʚʘ, ʰʪʦ ʩʝ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʦʜʨʘʟʠʪʠ ʥʘ ʧʦʩʪʠʟʘˁʝ ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ (Gliġiĺ et al., 2017). 

ʂʦʤʧʘʨʘʪʠʚʥʠʤ ʧʨʦʫʯʘʚʘˁʝʤ ʚʝʛʝʪʘʪʠʚʥʦʛ ʨʘʩʪʘ ʩʝʜʘʤ ʿʝʜʥʦʨʦʜʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥe, 

ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʤʝʪʨʫ ʧʨʦʜʫʢʫʿʝ ʩʦʨʪʘ ɺʠʣʘʤʝʪ (Orzeğ et al., 2015). 

ʊʘʢʦʹʝ, Leposaviĺ et al. (2015ʘ) ʩʫ ʜʦʰʣʠ ʜʦ ʩʣʠʯʥʠʭ ʨʝʟʫʣʪʘʪʘ ʪʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ 

ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʦʛ ʫ ʫʩʣʦʚʠʤʘ ʟʘʧʘʜʥʝ ʉʨʙʠʿʝ. ʆʚʠ ʘʫʪʦʨʠ ʫʪʚʨʜʠʣʠ ʩʫ ʚʝ˂ʠ ʙʨʦʿ 

ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ, ʫʢʘʟʫʿʫ˂ʠ 

ʥʘ ʙʦˀʠ ʚʝʛʝʪʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ ʦʚʝ ʩʦʨʪʝ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʠʤʘʣʘ ʿʝ ʢʨʘ˂ʝ 
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ʠʟʜʘʥʢʝ. ʀʩʧʠʪʫʿʫ˂ʠ ʚʝʛʝʪʘʪʠʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʝʜʘʤ ʩʦʨʪʠ ʤʘʣʠʥʝ ʛʘʿʝʥʠʭ ʫ ʨʝʛʠʦʥʫ 

ʿʫʞʥʝ ʇʦˀʩʢʝ, Orzeğ et al. (2015) ʩʫ ʥʘʿʚʝ˂ʫ ʜʫʞʠʥʫ ʠʟʜʘʥʢʘ ʨʝʛʠʩʪʨʦʚʘʣʠ ʢʦʜ ʩʦʨʪʝ ɹʨʠʩʪʦʣ 

(284,3 cm), ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʠʟʜʘʥʢʘ ʠʟʥʦʩʠʣʘ 210,2 cm. ʉʣʠʯʥʝ 

ʨʝʟʫʣʪʘʪʝ ʜʦʙʠʣʠ ʩʫ Leposaviĺ et al. (2015b). ʋ ˁʠʭʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ 

ʠʟʜʘʥʘʢʘ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʠʟʥʦʩʠʣʘ ʿʝ 213,49 cm, ʜʦʢ ʿʝ ʩʦʨʪʘ ʄʠʢʝʨ ʠʤʘʣʘ ʟʥʘʪʥʦ ʚʝ˂ʫ ʜʫʞʠʥʫ 

ʠʟʜʘʥʘʢʘ, ʢʦʿʘ ʿʝ ʠʟʥʦʩʠʣʘ 239,07 cm. ɼʫʞʠʥʘ ʠʟʜʘʥʘʢʘ ʢʦʜ ʠʩʪʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʚʘʨʠʨʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʝʢʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ ʠ ʧʨʠʤʝˁʝʥʠʭ ʘʛʨʦʪʝʭʥʠʯʢʠʭ ʤʝʨʘ (Di Vittori et al., 2018).  

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʘʢʦʹʝ ʤʦʞʝ ʠʩʧʦˀʠʪʠ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʚʝʛʝʪʘʪʠʚʥʠ ʨʘʩʪ 

ʠ ʛʝʥʝʨʘʪʠʚʥʠ ʨʘʟʚʦʿ ʚʦ˂ʘʢʘ. ɺʝ˂ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ, ʣʠʩʪʦʚʘ ʠ ʚʠʩʠʥʘ ʙʠˀʘʢʘ ʿʝ ʠʟʤʝʨʝʥʘ ʢʦʜ 

ʙʨʫʩʥʠʮʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʥʦ ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ 

(Debnath, 2008). ʊʘʢʦʹʝ, Saikat et al. (2010) ʩʫ ʫʦʯʠʣʠ ʚʝ˂ʠ ʚʝʛʝʪʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʠ ʨʘʥʠʿʝ 

ʮʚʝʪʘˁʝ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʦ 

ʨʘʟʤʥʦʞʝʥʝ ʩʘʜʥʠʮʝ. ʋ ʧʦʯʝʪʥʠʤ ʛʦʜʠʥʘʤʘ ʥʘʢʦʥ ʩʘʜˁʝ, ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʦʢʘʟʫʿʫ ʩʫʧʝʨʠʦʨʥʦʩʪ ʫ ʧʦʛʣʝʜʫ ʚʝʛʝʪʘʪʠʚʥʦʛ ʨʘʩʪʘ, ʜʦʢ ʥʘʢʦʥ ʪʨʝ˂ʝ 

ʛʦʜʠʥʝ ʜʦʣʘʟʠ ʜʦ ʠʟʿʝʜʥʘʯʘʚʘˁʘ ʩʘ ʙʠˀʢʘʤʘ ʜʦʙʠʿʝʥʠʤ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ 

(Deng et al., 1992; Muster & Lankes, 2001). ʂʦʜ ʿʘʛʦʜʝ, ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʿʫ ʚʝ˂ʠ ʙʨʦʿ ʣʠʩʪʦʚʘ, ʠʟʜʘʥʘʢʘ ʠ ʮʚʘʩʪʠ (Zebrowska et al., 2003). 

ʇʨʘ˂ʝˁʝʤ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʥʘ ʢʨʘʿʫ ʚʝʛʝʪʘʮʠʿʝ ʢʦʜ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ, ʫ ʟʘʩʘʜʫ ʟʘʩʥʦʚʘʥʦʤ 

ʩʘʜʥʠʮʘʤʘ ʜʦʙʠʿʝʥʠʤ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʟʜʘʥʮʠʤʘ ʜʦʙʠʿʝʥʠ ʩʫ ʠʩʪʠ 

ʨʝʟʫʣʪʘʪʠ ʫ ʧʦʛʣʝʜʫ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ (Leposaviĺ et al., 

2016b).  

ʅʘʚʦʜˁʘʚʘˁʝ ʩʘ ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ ʿʝ ʩʪʨʘʪʝʛʠʿʘ ʫʧʨʘʚˀʘˁʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʩʥʘʙʜʝʚʘˁʫ 

ʙʠˀʘʢʘ ʚʦʜʦʤ ʥʘ ʥʠʚʦʠʤʘ ʥʠʞʠʤ ʦʜ ʟʘʭʪʝʚʘ ʙʠˀʘʢʘ ʫ ʦʜʨʝʹʝʥʠʤ ʬʘʟʘʤʘ ʨʘʩʪʘ, ʯʠʤʝ ʩʝ 

ʧʦʩʪʠʞʝ ʫʰʪʝʜʘ ʚʦʜʝ, ʜʦʢ ʩʝ ʙʠˀʢʝ ʩʫʦʯʘʚʘʿʫ ʩʘ ʨʝʛʫʣʠʩʘʥʠʤ ʩʪʨʝʩʦʤ (Montazar, 2021). ʋ 

ʫʩʣʦʚʠʤʘ ʜʝʬʠʮʠʪʘ ʚʦʜʝ, ʚʦʜʥʠ ʩʪʨʝʩ ʫʪʠʯʝ ʥʘ ʜʝʦʙʫ ʠ ʠʟʜʫʞʠʚʘˁʝ ˂ʝʣʠʿʘ, ʘ ʪʠʤʝ ʠ ʥʘ ʫʢʫʧʘʥ 

ʨʘʩʪ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠ ʨʘʟʚʦʿ. ɼʘ ʙʠ ʩʝ ʠʟʙʦʨʠʣʝ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʦʩʤʦʪʩʢʦʛ ʩʪʨʝʩʘ ʢʘʦ ʨʝʟʫʣʪʘʪʦʤ 

ʜʝʭʠʜʨʘʮʠʿʝ, ˂ʝʣʠʿʝ ʤʦʛʫ ʘʢʫʤʫʣʠʨʘʪʠ ʦʩʤʦʧʨʦʪʝʢʪʘʥʪʝ ʢʘʦ ʰʪʦ ʩʫ ʰʝ˂ʝʨʠ ʠ ʘʤʠʥʦʢʠʩʝʣʠʥʝ 

(Rogiers et al., 2022). Webb et al. (2012) ʩʤʘʪʨʘʿʫ ʜʘ ʩʫʚʦ ʟʝʤˀʠʰʪʝ ʫʩʣʝʜ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ 

ʠ ʩʫʰʝ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʫʙʨʟʘʥʦ ʩʘʟʨʝʚʘˁʝ ʛʨʦʞʹʘ, ʰʪʦ ʩʝ ʤʦʞʝ ʧʦʚʝʟʘʪʠ ʩʘ ʧʨʦʠʟʚʦʜˁʦʤ 

ʘʧʩʮʠʩʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʫ ʢʦʨʝʥʫ ʚʠʥʦʚʝ ʣʦʟʝ (Davies et al., 2000), ʭʦʨʤʦʥʘ ʯʠʿʘ ʿʝ ʩʠʥʪʝʟʘ ʫ 

ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʟʨʝʚʘˁʝʤ ʧʣʦʜʦʚʘ. ɹʠˀʥʠ ʭʦʨʤʦʥ ʘʧʩʮʠʩʠʥʩʢʘ ʢʠʩʝʣʠʥʘ ʿʝ 

ʿʝʜʠˁʝˁʝ ʢʦʿʝ ʫʪʠʯʝ ʥʘ ʟʘʪʚʘʨʘˁʝ ʩʪʦʤʘ ʫ ʫʩʣʦʚʠʤʘ ʩʫʰʝ ʯʠʤʝ ʩʝ ʫʪʠʯʝ ʥʘ ʩʤʘʝˁˁʝ 

ʪʨʘʥʩʧʠʨʘʮʠʿʝ (Dodd, 2005). 

 

2.3.3. ɻɽʅɽʈɸʊʀɺʅʀ ʇʆʊɽʅʎʀɱɸʃ ʄɸʃʀʅɽ 

ʆʩʥʦʚʥʠ ʛʝʥʝʨʘʪʠʚʥʠ ʧʘʨʘʤʝʪʨʠ ʢʦʜ ʤʘʣʠʥʝ ʩʫ ʙʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ, ʮʚʘʩʪʠ ʠ ʧʣʦʜʦʚʘ, 

ʤʘʩʘ ʧʣʦʜʘ, ʢʘʦ ʠ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ. ʇʨʠʥʦʩ ʿʝ ʢʦʤʧʣʝʢʩʥʘ ʦʩʦʙʠʥʘ ʫʩʣʦʚˀʝʥʘ ʚʝʣʠʢʠʤ 

ʙʨʦʿʝʤ ʬʘʢʪʦʨʘ, ʢʘʦ ʰʪʦ ʩʫ ʛʝʥʝʪʠʯʢʘ ʦʩʥʦʚʘ, eʢʦʣʦʰʢʠ ʫʩʣʦʚʠ, ʧʨʠʤʝˁʝʥʠ ʩʠʩʪʝʤ ʛʘʿʝˁʘ, 

ʘʛʨʦ ʠ ʧʦʤʦʪʝʭʥʠʯʢʝ ʤʝʨʝ, ʢʘʦ ʠ ʧʨʠʩʫʩʪʚʦ ʧʨʦʫʟʨʦʢʦʚʘʯʘ ʙʦʣʝʩʪʠ ʠ ʰʪʝʪʦʯʠʥʘ (Ceciĺ et al., 

2006). ʇʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʫ ʥʘʿʚʠʰʝ ʧʦʚʝʟʘʥʠ ʩʘ ʦʩʪʚʘʨʠʚʘˁʝʤ ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ ʤʘʣʠʥʝ ʩʫ 

ʢʨʫʧʥʦ˂ʘ ʧʣʦʜʘ ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ. Ģivotiĺ et al. (2018) ʩʫ ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʧʨʦʠʟʚʦʜˁʫ ʤʘʣʠʥʝ ʫ 

ɹʦʩʥʠ ʠ ʍʝʨʮʝʛʦʚʠʥʠ ʨʝʛʠʩʪʨʦʚʘʣʠ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ (688,4 g), ʜʦʢ 

ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʝʚʠʜʝʥʪʠʨʘʥ ʥʠʞʠ ʧʨʠʥʦʩ (565,7 g). 

ʈʦʜʥʝ ʛʨʘʥʝ ʤʘʣʠʥʝ ʩʫ ʫʤʝʨʝʥʦ ʜʫʛʝ, ʝʣʘʩʪʠʯʥʝ, ʩʥʘʞʥʝ ʠ ʧʨʘʚʠʣʥʦ ʨʘʩʧʦʨʝʹʝʥʝ ʥʘ 

ʜʚʦʛʦʜʠʰˁʠʤ ʠʟʜʘʥʮʠʤʘ (ʄʠʰʠ˂ & ʅʠʢʦʣʠ˂, 2003). ɹʨʦʿ ʠ ʜʫʞʠʥʘ ʨʦʜʥʠʭ ʛʨʘʥʘ ʟʘʚʠʩʝ 

ʧʨʚʝʥʩʪʚʝʥʦ ʦʜ ʜʫʞʠʥʝ ʠʟʜʘʥʘʢʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ ʨʦʜʥʠʭ ʛʨʘʥʘ ʨʘʟʣʠʯʠʪʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʣʦʞʘʿʘ ʥʘ ʠʟʜʘʥʢʫ. ʅʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʨʦʜʥʠʭ ʛʨʘʥʘ ʿʝ ʥʘ ʩʨʝʜʠʰˁʝʤ ʠ ʜʦˁʝʤ 

ʜʝʣʫ, ʜʦʢ ʿʝ ʥʘʿʤʘˁʘ ʜʫʞʠʥʘ ʨʦʜʥʠʭ ʛʨʘʥʘ ʥʘ ʛʦʨˁʝʤ ʜʝʣʫ ʠʟʜʘʥʢʘ. ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ Gliġiĺ et  

al. (2009), ʙʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ ʢʦʜ ʤʘʣʠʥʝ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʿʝ ʠʟʥʦʩʠʦ 16,28, ʘ ʧʨʦʩʝʯʥʘ ʜʫʞʠʥʘ 

ʨʦʜʥʠʭ ʛʨʘʥʘ ʙʠʣʘ ʿʝ 47,32 cm, ʜʦʢ ʿʝ ʧʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ Stojanov et al. (2019), ʙʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ 

ʧʦ ʠʟʜʘʥʢʫ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʠʟʥʦʩʠʦ 20.  



Преглед литературе 

12 

 ɹʨʦʿʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʪʚʨʜʠʣʘ ʜʘ ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ 

ʧʦˀʩʢʠʤ ʫʩʣʦʚʠʤʘ ʦʩʪʚʘʨʫʿʫ ʚʝ˂ʠ ʧʨʠʥʦʩ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʤʝʨʮʠʿʘʣʥʦ ʨʘʟʤʥʦʞʝʥʝ ʩʘʜʥʠʮʝ 

(Petrevica & Bite, 2000; Sood et al., 2006; Wójcik et al., 2020). Sood et al. (2006) ʠʩʪʠʯʫ ʜʘ ʿʝ 

ʧʨʠʥʦʩ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ ʚʝ˂ʠ ʟʘ 13,2%, ʜʦʢ Leposaviĺ et al. (2016b) ʥʘʛʣʘʰʘʚʘʿʫ ʜʘ 

ʿʝ ʧʨʠʥʦʩ ʤʘʣʠʥʝ ʠʟ ʟʘʩʘʜʘ ʟʘʩʥʦʚʘʥʦʛ ʙʠˀʢʘʤʘ ʜʦʙʠʿʝʥʠʤ in vitro ʥʠʞʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʙʠˀʢʘʤʘ ʜʦʙʠʿʝʥʠʤ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ. ʉʣʠʯʥʝ ʨʝʟʫʣʪʘʪʝ ʩʫ ʜʦʙʠʣʠ Irshad 

et ʘl. (2023), ʧʨʝʤʘ ʢʦʿʠʤʘ ʿʝ ʧʨʠʥʦʩ ʧʦ ʙʠˀʮʠ ʢʦʜ ʿʘʛʦʜʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ 

ʙʠʦ ʥʠʞʠ (192,24 g) ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ ʩʘʜʥʠʮʝ (222,28 g). Petrevica & Bite 

(2000) ʩʤʘʪʨʘʿʫ ʜʘ in vitro ʨʘʟʤʦʞʘʚʘˁʝ ʩʘʜʥʠʮʘ ʤʘʣʠʥʝ ʥʝ ʫʪʠʯʝ ʥʘ ʬʝʥʦʪʠʧʩʢʝ ʧʨʦʤʝʥʝ, ʚʝ˂ 

ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʧʨʠʥʦʩ ʠ ʦʪʧʦʨʥʦʩʪ ʮʨʚʝʥʝ ʤʘʣʠʥʝ ʥʘ ʥʠʩʢʝ ʪʝʤʧʝʨʘʪʫʨʝ. Morrison et al. 

(2000) ʥʘʚʦʜʝ ʜʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʙʠˀʘʢʘ ʙʦʨʦʚʥʠʮʝ ʠ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʧʦʛʣʝʜʫ ʙʨʦʿʘ ʮʚʝʪʦʚʘ ʠ ʤʘʩʝ ʧʣʦʜʘ ʥʠʿʝ ʫʪʚʨʹʝʥʘ. 

ʎʨʚʝʥʘ ʤʘʣʠʥʘ (Rubus idaeus L.) ʧʦʢʘʟʫʿʝ ʫʤʝʨʝʥʫ ʪʦʣʝʨʘʥʮʠʿʫ ʥʘ ʢʨʘʪʢʝ ʧʝʨʠʦʜʝ ʩʪʨʝʩʘ 

ʠʟʘʟʚʘʥʦʛ ʩʫʰʦʤ. ʄʝʹʫʪʠʤ, ʧʨʦʜʫʞʝʥ ʜʝʬʠʮʠʪ ʚʦʜʝ ʠʤʘ ʥʝʛʘʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʨʘʩʪ ʙʠˀʘʢʘ ʠ 

ʦʩʪʚʘʨʝʥ ʧʨʠʥʦʩ (Morales et al., 2013). ʇʨʝʤʘ ʧʦʤʝʥʫʪʠʤ ʘʫʪʦʨʠʤʘ, ʿʘʢ ʩʪʨʝʩ ʠʟʘʟʚʘʥ ʩʫʦhʤ, 

ʧʦʿʘʚʘ ʜʝʬʦʨʤʠʩʘʥʠʭ ʧʣʦʜʦʚʘ ʠ ʤʘʘˁ ʤʘʩʘ ʧʣʦʜʘ, ʟʥʘʯʘʿʥʦ ʫʪʠʯʫ ʥʘ ʚʠʩʠʥʫ ʧʨʠʥʦʩʘ ʤʘʣʠʥʝ. 

ɼʝʬʠʮʠʪ ʚʦʜʝ ʫʪʠʯʝ ʥʘ ʩʤʘˁʝˁʝ ʚʠʩʠʥʝ ʙʠˀʢʝ, ʧʨʝʯʥʠʢʘ ʠʟʜʘʥʢʘ ʠ ʧʦʚʨʰʠʥʝ ʣʠʩʪʦʚʘ, ʢʘʦ ʠ 

ʩʘʜʨʞʘʿʘ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʙʠˀʢʘʤʘ ʙʝʟ ʩʪʨʝʩʘ (Villa e Vila et al., 2023). 

ʇʨʦʫʯʘʚʘʿʫ˂ʠ ʯʝʪʠʨʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʢʦʜ ʤʘʣʠʥʝ ʩʦʨʪʝ ʍʝʨʠʪʠ˅ ʫ ʫʩʣʦʚʠʤʘ 

ʤʝʜʠʪʝʨʘʥʩʢʝ ʢʣʠʤʝ, Ortega-Farias et al. (2022) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʩʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩʠ ʦʩʪʚʘʨʫʿʫ 

ʧʨʠ ʥʘʚʦʜˁʘʚʘˁʫ ʦʜ 75% ɽʊʩ, ʜʦʢ ʿʝ ʥʘʿʤʘˁʠ ʧʨʠʥʦʩ ʨʝʛʠʩʪʨʦʚʘʥ ʧʨʠ ʧʨʝʢʦʤʝʨʥʦʤ 

ʥʘʚʦʜˁʘʚʘˁʫ. ʊʘʢʦʹʝ, Bryla & Linderman (2007) ʥʘʚʦʜʝ ʜʘ ʧʨʝʢʦʤʝʨʥʦ ʥʘʚʦʜˁʘʚʘˁʝ ʩʤʘˁʫʿʝ 

ʧʨʠʥʦʩ ʠ ʤʘʩʫ ʧʣʦʜʘ, ʜʦʢ ʩʝ ʧʨʠ ʥʘʚʦʜˁʘʚʘˁʫ ʦʜ 50% ɽʊʩ ʩʪʦʤʝ ʟʘʪʚʘʨʘʿʫ, ʧʨʠ ʯʝʤʫ ʩʝ 

ʩʤʘˁʫʿʝ ʘʩʠʤʠʣʘʮʠʿʘ ʉʆ2, ʰʪʦ ʪʘʢʦʹʝ ʟʘ ʧʦʩʣʝʜʠʮʫ ʠʤʘ ʩʤʘˁʝˁʝ ʧʨʠʥʦʩʘ. ɼʦ ʩʣʠʯʥʠʭ 

ʨʝʟʫʣʪʘʪʘ ʜʦʰʣʠ ʩʫ Koumanov et al. (2006), ʧʨʝʤʘ ʢʦʿʠʤʘ ʿʝ ʤʘˁʘ ʤʘʩʘ ʧʣʦʜʘ ʫʪʚʨʹʝʥʘ ʧʨʠ 

ʥʘʚʦʜˁʘʚʘˁʫ ʦʜ 50% ɽʊʩ. ʊʦ ʧʦʪʚʨʹʫʿʫ ʠ ʨʝʟʫʣʪʘʪʠ Bryla et al. (2008), ʧʨʝʤʘ ʢʦʿʠʤʘ ʿʝ ʧʨʠ 

ʥʘʚʦʜˁʘʚʘˁʫ ʦʜ 100% ʠ 150% ɽʊʩ ʦʩʪʚʘʨʝʥʘ ʚʝ˂ʘ ʤʘʩʘ ʧʣʦʜʘ ʩʦʨʪʠ ʄʠʢʝʨ ʠ ʂʦʭʦ ʥʝʛʦ ʧʨʠ 

50% ɽʊʩ. ʂʦʜ ʩʦʨʪʠ ʄʠʢʝʨ ʠ ʍʝʨʠʪʠ˅ ʛʘʿʝʥʠʤ ʫ ʫʩʣʦʚʠʤʘ ʢʦʥʪʨʦʣʠʩʘʥʦʛ ʩʪʨʝʩʘ ʠʟʘʟʚʘʥʦʛ 

ʩʫʰʦʤ, ʧʨʠʥʦʩ ʿʝ ʙʠʦ ʫʤʘˁʝʥ ʜʚʘ ʧʫʪʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʙʠˀʢʘʤʘ ʢʦʿʝ ʩʫ ʜʦʙʠʣʝ ʦʧʪʠʤʘʣʥʫ 

ʢʦʣʠʯʠʥʫ ʚʦʜʝ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ (Morales et al., 2013). ʋ ʘʨʠˀʩʢʦʤ ʤʘʣʠʥʦʛʦʨʿʫ ʧʨʠʥʦʩʠ 

ʚʘʨʠʨʘʿʫ ʦʜ 7,5 ʜʦ 11,8 t/ha ʫ ʫʩʣʦʚʠʤʘ ʙʝʟ ʥʘʚʦʜˁʘʚʘˁʘ, ʜʦʢ ʩʝ ʩʘ ʥʘʚʦʜˁʘʚʘˁʝʤ ʦʩʪʚʘʨʫʿʫ 

ʟʥʘʪʥʦ ʚʝ˂ʠ ʧʨʠʥʦʩʠ ʦʜ ʯʘʢ 20,4 ʜʦ 33 t/ha (Ceciĺ et al., 2006). ʀʩʪʨʘʞʠʚʘˁʝ Kireva & Mihov 

(2019) ʧʦʢʘʟʘʣʦ ʿʝ ʜʘ ʿʝ ʫ ʫʩʣʦʚʠʤʘ ʩʫʰʥʝ ʛʦʜʠʥʝ ʫ ɹʫʛʘʨʩʢʦʿ, ʦʜ ʪʨʠ ʠʩʧʠʪʘʥʘ ʨʝʞʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ (100%, 80% ʠ 60% ɽʊʩ), ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʙʠʦ ʟʘ 67% ʚʝ˂ʠ ʧʨʠ 100% ɽʊʩ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʦʩʪʘʣʠʤ ʪʨʝʪʤʘʥʠʤʘ. 

 

2.3.4. ʌʀɿʀʏʂɸ ʉɺʆɱʉʊɺɸ ʇʃʆɼɸ ʄɸʃʀʅɽ 

ʌʠʟʠʯʢʝ ʦʩʦʙʠʥʝ ʧʣʦʜʘ ʤʘʣʠʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʢˀʫʯʥʝ ʧʘʨʘʤʝʪʨʝ ʫ ʧʨʦʮʝʥʠ ˁʠʭʦʚʦʛ 

ʢʚʘʣʠʪʝʪʘ, ʪʨʞʠʰʥʝ ʚʨʝʜʥʦʩʪʠ ʠ ʧʦʛʦʜʥʦʩʪʠ ʟʘ ʪʨʘʥʩʧʦʨʪ ʠ ʧʨʝʨʘʜʫ. ʇʣʦʜ ʤʘʣʠʥʝ ʿʝ ʫ 

ʙʦʪʘʥʠʯʢʦʤ ʩʤʠʩʣʫ ʟʙʠʨʥʘ ʢʦʰʪʫʥʠʮʘ, ʦʙʨʘʟʦʚʘʥʘ ʦʜ ʚʝ˂ʝʛ ʙʨʦʿʘ ʧʦʿʝʜʠʥʘʯʥʠʭ ʢʦʰʪʫʥʠʮʘ 

ʢʦʿʝ ʩʫ ʩʘʢʫʧˀʝʥʝ ʦʢʦ ʠʩʧʫʧʯʝʥʝ ʠ ʧʦʣʫʩʘʩʫʰʝʥʝ ʮʚʝʪʥʝ ʣʦʞʝ. ʂʦʜ ʮʨʚʝʥʝ ʤʘʣʠʥʝ, ʧʣʦʜʦʚʠ ʩʘ 

ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʢʦʰʪʫʥʠʮʘ ʩʫ ʯʚʨʰ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʦʜʦʚʝ ʩʘ ʤʘˁʠʤ ʙʨʦʿʝʤ ʢʦʰʪʫʥʠʮʘ (Strik 

et al, 1996). ʊʘʢʦʹʝ, Robbins & Moore (1990) ʩʤʘʪʨʘʿʫ ʜʘ ʧʦʩʪʦʿʠ ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʠ 

ʠʟʤʝʹʫ ʙʨʦʿʘ ʢʦʰʪʫʥʠʮʘ ʠ ʤʘʩʝ ʧʣʦʜʘ. ɹʨʦʿ ʢʦʰʪʫʥʠʮʘ ʚʘʨʠʨʘ ʤʝʹʫ ʨʘʟʣʠʯʠʪʠʤ ʩʦʨʪʘʤʘ, ʘ 

ʧʨʝʤʘ ʥʘʚʦʜʠʤʘ Nikoliĺ et al. (2008b) ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʦʰʪʫʥʠʮʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʿʝ 86, ʜʦʢ ʿʝ 

ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ 75,5. ʅʝʜʦʚʦˀʥʦ ʥʘʚʦʜˁʘʚʘˁʝ ʠ ʚʦʜʥʠ ʩʪʨʝʩ, ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʙʨʦʿ 

ʢʦʰʪʫʥʠʮʘ ʠ ʤʘʩʫ ʧʣʦʜʘ ʤʘʣʠʥʝ (Barney et al., 2007).  

ʀʩʧʠʪʫʿʫ˂ʠ 24 ʩʦʨʪʝ ʤʘʣʠʥʝ ʫ ʫʩʣʦʚʠʤʘ ʈʫʤʫʥʠʿʝ, TitiricŁ et al. (2023) ʩʫ ʟʘʙʝʣʝʞʠʣʠ 

ʧʨʦʩʝʯʥʫ ʤʘʩʫ ˁʠʭʦʚʦʛ ʧʣʦʜʘ ʦʜ 2,4 ʜʦ 4,9 g. ʀʩʪʠ ʘʫʪʦʨʠ ʥʘʛʣʘʰʘʚʘʿʫ ʜʘ ʿʝ ʤʘʩʘ ʧʣʦʜʘ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ ʠʟʥʦʩʠʣʘ 2,97 g, ʰʪʦ ʿʝ ʤʘˁʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʇʝʪʨʦʚʠ˂ʘ ʠ ʩʘʨ. (2020), 

ʧʨʝʤʘ ʢʦʿʠʤʘ ʿʝ ʤʘʩʘ ʧʣʦʜʘ ʧʨʠʚʨʝʜʥʦ ʟʥʘʯʘʿʥʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ ʫ ʫʩʣʦʚʠʤʘ ʉʨʙʠʿʝ 
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ʠʟʥʦʩʠʣʘ 4,0 g. ʋ ʫʩʣʦʚʠʤʘ ɹʦʩʥʝ ʠ ʍʝʨʮʝʛʦʚʠʥʝ, ʧʨʦʩʝʯʥʘ ʤʘʩʘ ʧʣʦʜʘ ʢʦʜ ʩʦʨʪʠ ʤʘʣʠʥʝ 

ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʧʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ Alibabiĺ et al. (2018) ʠʟʥʦʩʠʣʘ ʿʝ 2,55 ʠ 2,60 g, ʧʦ  

ʨʝʜʦʩʣʝʜʫ ʧʦʤʠˁʘˁʘ.  

ʀʩʧʠʪʫʿʫ˂ʠ ʬʠʟʠʯʢʝ ʦʩʦʙʠʥʝ ʧʣʦʜʘ ʩʦʨʪʝ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ ʫ ʫʩʣʦʚʠʤʘ ʟʘʧʘʜʥʝ ʉʨʙʠʿʝ, 

Leposaviĺ et al. (2013ʘ) ʩʫ ʫʪʚʨʜʠʣʠ ʜʫʞʠʥʫ ʧʣʦʜʘ ʦʜ 20,78 mm ʠ ʰʠʨʠʥʫ 17,99 mm, ʜʦʢ ʩʫ 

Alibabiĺ et al. (2018) ʫʪʚʨʜʠʣʠ ʜʫʞʠʥʫ ʠ ʰʠʨʠʥʫ ʧʣʦʜʘ ʦʜ 16,20 mm ʠ 18,00 mm. Nikoliĺ et al. 

(2008b) ʩʫ ʟʘʙʝʣʝʞʠʣʠ ʠʥʜʝʢʩ ʦʙʣʠʢʘ ʧʣʦʜʘ 0,98 ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʰʪʦ ʦʜʛʦʚʘʨʘ 

ʟʘʨʫʙˀʝʥʦ-ʢʫʧʘʩʪʠʤ ʜʦ ʦʢʨʫʛʣʘʩʪʠʤ ʬʦʨʤʘʤʘ, ʜʦʢ ʿʝ ʫ ʠʩʪʨʘʞʠʚʘˁʠʤʘ Milivojeviĺ et al. 

(2010) ʠʥʜʝʢʩ ʦʙʣʠʢʘ ʧʣʦʜʘ ʟʘ ʧʦʤʝʥʫʪʫ ʩʦʨʪʫ ʙʠʦ ʚʝ˂ʠ ʦʜ 1,00, ʰʪʦ ʦʜʛʦʚʘʨʘ ʢʦʥʫʩʥʠʤ ʜʦ 

ʠʟʜʫʞʝʥʦ-ʢʦʥʫʩʥʠʤ ʬʦʨʤʘʤʘ.  

 

2.3.5. ʍɽʄʀɱʉʂɸ ʉɺʆɱʉʊɺɸ ʇʃʆɼɸ ʄɸʃʀʅɽ 

ʇʣʦʜʦʚʠ ʤʘʣʠʥʝ ʩʫ ʜʘʥʘʩ ʚʝʦʤʘ ʮʝˁʝʥʠ ʢʦʜ ʧʦʪʨʦʰʘʯʘ ʟʙʦʛ ʘʨʦʤʘʪʠʯʥʦʛ ʫʢʫʩʘ. 

ʀʩʧʠʪʠʚʘˁʝʤ ʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ ʧʣʦʜʘ ʤʘʣʠʥʝ ʧʦʩʣʝʜˁʠʭ ʛʦʜʠʥʘ, ʜʦʰʣʦ ʩʝ ʜʦ ʩʘʟʥʘˁʘ ʜʘ 

ʧʦʨʝʜ ʘʨʦʤʘʪʠʯʥʦʛ ʫʢʫʩʘ, ʚʝʣʠʢʝ ʢʦʣʠʯʠʥʝ ʫʛˀʝʥʠʭ ʭʠʜʨʘʪʘ ʠ ʦʨʛʘʥʩʢʠʭ ʢʠʩʝʣʠʥʘ, ʧʣʦʜʦʚʠ 

ʤʘʣʠʥʝ ʩʘʜʨʞʝ ʠ ʭʝʤʠʿʩʢʘ ʿʝʜʠˁʝˁʘ ʩʘ ʘʥʪʠʢʩʠʜʘʪʠʚʥʠʤ ʩʚʦʿʩʪʚʠʤʘ ʤʝʹʫ ʢʦʿʠʤʘ ʚʝʣʠʢʠ 

ʟʥʘʯʘʿ ʠʤʘʿ ʫ ʬʝʥʦʣʥʘ ʿʝʜʠˁʝˁʘ ʠ ʚʠʪʘʤʠʥ ʉ. ɿʙʦʛ ʩʧʝʮʠʬʠʯʥʦʛ ʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ, ʧʣʦʜʦʚʠ 

ʤʘʣʠʥʝ ʠʤʘʿʫ ʟʥʘʯʘʿʥʦ ʭʨʘʥˀʠʚʦ, ʣʝʢʦʚʠʪʦ ʠ ʜʠʿʝʪʝʪʩʢʦ ʜʝʿʩʪʚʦ (Badjakov et al., 2008; 

Horbowicz et al., 2008; Hidalgo & Almajano, 2017; Na et al., 2021), ʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʜʦʙʘʨ ʠʟʚʦʨ 

ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠʭ ʿʝʜʠˁʝˁʘ ʢʦʿʘ  ʠʥʭʠʙʠʨʘʿʫ ʘʢʪʠʚʥʦʩʪ ʩʣʦʙʦʜʥʠʭ ʨʘʜʠʢʘʣʘ ʫ 

ˀʫʜʩʢʦʤ ʦʨʛʘʥʠʟʤʫ ʫʪʠʯʫ˂ʠ ʥʘ ʦʜʨʞʘʚʘˁʝ ʟʜʨʘʚʩʪʚʝʥʦʛ ʩʪʘʪʫʩʘ. ʉʘʜʨʞʘʿ ʧʦʤʝʥʫʪʠʭ 

ʿʝʜʠˁʝˁʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʿʝ ʚʘʨʠʿʘʙʠʣʘʥ ʠ ʟʘʚʠʩʠ ʦʜ ʩʦʨʪʝ, ʣʦʢʘʣʠʪʝʪʘ, ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ, 

ʥʘʚʦʜˁʘʚʘˁʘ, ʹʫʙʨʝˁʘ, ʦʙʠʣʥʦʩʪʠ ʨʦʜʘ, ʩʪʝʧʝʥʘ ʟʨʝʣʦʩʪʠ ʫʙʨʘʥʠʭ ʧʣʦʜʦʚʘ, ʚʨʝʤʝʥʘ ʙʝʨʙʝ 

ʠʪʜ (Terry et al., 2007; Khattab et al., 2011; Miletiĺ et al., 2012; Chen et al., 2021; Fotiriĺ Akġiĺ et 

al., 2022).   

ʉʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʧʨʝʜʩʪʘʚˀʘ ʚʘʞʘʥ ʧʘʨʘʤʝʪʘʨ ʫ ʠʩʧʠʪʠʚʘˁʫ 

ʢʚʘʣʠʪʝʪʘ ʧʣʦʜʦʚʘ ʚʦ˂ʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʤʘʣʠʥʫ. ʇʨʦʫʯʘʚʘʿʫ˂ʠ 21 ʩʦʨʪʫ ʤʘʣʠʥʝ ʫ ʫʩʣʦʚʠʤʘ 

ʀʪʘʣʠʿʝ, Vrhovsek et al. (2008) ʩʫ ʫʩʪʘʥʦʚʠʣʠ ʨʘʟʣʠʯʠʪʝ ʚʨʝʜʥʦʩʪʠ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ 

ʤʘʪʝʨʠʿʝ ʫ ʧʣʦʜʫ ʢʦʿʝ ʩʫ ʩʝ ʢʨʝʪʘʣʝ ʦʜ 8,0 ʜʦ 11,6%. ʉʣʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘʙʝʣʝʞʠʣʠ ʩʫ Nikoliĺ 

et al. (2008b) ʠʩʧʠʪʫʿʫ˂ʠ ʦʩʘʤ ʿʝʜʥʦʨʦʜʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥʝ. ʉʦʨʪʘ ʊʿʫʣʘʤʠʥ ʿʝ ʧʦʢʘʟʘʣʘ ʥʘʿʚʝ˂ʝ 

ʚʨʝʜʥʦʩʪʠ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ (11,2%), ʜʦʢ ʿʝ ʥʘʿʥʠʞʘ ʚʨʝʜʥʦʩʪ (8,6%) ʠʟʤʝʨʝʥʘ ʢʦʜ 

ʩʦʨʪʝ ɻʨʘʜʠʥʘ. Malowicki (2007) ʿʝ ʧʨʦʫʯʘʚʘʿʫ˂ʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ ʧʝʪ ʩʦʨʪʠ ʤʘʣʠʥʝ ʪʦʢʦʤ ʜʚʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʦʜʠʥʝ, ʨʝʛʠʩʪʨʦʚʘʦ ʥʠʞʠ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʟʘ ʩʦʨʪʫ 

ʤʘʣʠʥʝ ʄʠʢʝʨ (9,7%). ɺʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʟʘʙʝʣʝʞʝʥʝ ʩʫ 

ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʢʦʿʝ ʩʫ ʩʝ ʢʨʝʪʘʣʝ ʦʜ 10,3% (Mladin et al., 2008) ʜʦ 11,7% (Milivojeviĺ et 

al., 2011).  

ʅʫʪʨʠʪʠʚʥʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ ʤʘʣʠʥʝ ʧʦʚʝʟʘʥ ʿʝ ʩʘ ʩʘʜʨʞʘʿʝʤ ʰʝ˂ʝʨʘ ʠ ʦʨʛʘʥʩʢʠʭ 

ʢʠʩʝʣʠʥʘ. ɼʚʝ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʦʨʛʘʥʩʢʝ ʢʠʩʝʣʠʥʝ ʫ ʧʣʦʜʦʚʠʤʘ ʤʘʣʠʥʝ ʩʫ ʣʠʤʫʥʩʢʘ ʠ 

ʿʘʙʫʯʥʘ ʢʠʩʝʣʠʥʘ (Dincheva et al., 2013). ʉʘʜʨʞʘʿ ʰʝ˂ʝʨʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ je ʥʘʿʯʝʰ˂ʝ ʫ 

ʦʙʨʥʫʪʦʿ ʢʦʨʝʣʘʮʠʿʠ ʧʨʚʝʥʩʪʚʝʥʦ ʩʘ ʥʝʢʦʣʠʢʦ ʜʦʤʠʥʘʥʪʥʠʭ ʢʠʩʝʣʠʥʘ, ʢʘʦ ʰʪʦ ʩʫ ʣʠʤʫʥʩʢʘ ʠ 

ʿʘʙʫʯʥʘ (ʇʦʣʝʜʠʮʘ, 2014). ʉʘʜʨʞʘʿ ʣʠʤʫʥʩʢʝ ʢʠʩʝʣʠʥʝ ʩʝ ʧʦʚʝ˂ʘʚʘ ʩʘ ʩʘʟʨʝʚʘˁʝʤ, ʜʦʢ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʿʘʙʫʯʥʝ ʢʠʩʝʣʠʥʝ ʦʧʘʜʘ (Dincheva et al., 2013). ¢eki­ & ¥zgen (2010) ʩʫ 

ʧʨʦʫʯʘʚʘʿʫ˂ʠ 14 ʚʨʩʪʘ ʜʠʚˀʝ ʤʘʣʠʥʝ ʠ ʜʚʝ ʩʦʨʪʝ ʛʘʿʝʥʝ ʤʘʣʠʥʝ, ʍʝʨʠʪʠ˅ ʠ ʊʿʫʣʘʤʠʥ, ʫ 

ʫʩʣʦʚʠʤʘ ʊʫʨʩʢʝ, ʦʪʢʨʠʣʠ ʚʠʩʦʢ ʩʘʜʨʞʘʿ ʣʠʤʫʥʩʢʝ ʢʠʩʝʣʠʥʝ ʢʦʜ ʩʚʠʭ ʧʨʦʫʯʘʚʘʥʠʭ ʚʨʩʪʘ ʠ 

ʩʦʨʪʠ. ʂʘʢʦ ʧʣʦʜʦʚʠ ʩʘʟʨʝʚʘʿʫ, ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʢʠʩʝʣʠʥʘ ʦʧʘʜʘ ʟʙʦʛ ʜʠʩʘˁʘ ʠ ʢʦʥʚʝʨʪʦʚʘˁʘ ʫ 

ʰʝ˂ʝʨʝ, ʜʦʢ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʥʪʦʮʠʿʘʥʘ ʠ ʦʜʥʦʩ ʰʝ˂ʝʨʘ ʠ ʢʠʩʝʣʠʥʘ ʧʦʚʝ˂ʘʚʘʿʫ ʧʘʨʘʣʝʣʥʦ ʩʘ 

ʨʘʟʚʦʿʝʤ ʙʦʿʝ (ʇʝʪʨʦʚʠ˂ & ʃʝʧʦʩʘʚʠ˂, 2011; Stavang et al., 2015). ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ 

Augġpole et al. (2021), ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʫ ʧʣʦʜʦʚʠʤʘ ʯʝʪʠʨʠ ʩʦʨʪʝ ʤʘʣʠʥʝ ʫ 

ʫʩʣʦʚʠʤʘ ʃʝʪʦʥʠʿʝ ʙʠʦ ʿʝ ʦʜ 1,81% ʜʦ 2,42%, ʜʦʢ ʿʝ ʦʚʘʿ ʩʘʜʨʞʘʿ ʢʦʜ 11 ʩʦʨʪʠ ʩʘʤʦʥʠʢʣʥʝ 

ʤʘʣʠʥʝ ʠ ʩʦʨʪʝ ʍʝʨʠʪʠ˅ ʛʘʿʝʥʠʭ ʫ ʊʫʨʩʢʦʿ ʚʘʨʠʨʘʦ ʦʜ 1,27% ʜʦ 2,78% (Tosun et al., 2009). ʅʘ 

ʩʘʜʨʞʘʿ ʧʨʠʤʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ (ʰʝ˂ʝʨʘ ʠ ʦʨʛʘʥʩʢʠʭ ʢʠʩʝʣʠʥʘ) ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʠʤʘ ʛʝʥʝʪʠʯʢʘ 
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ʦʩʥʦʚʘ ʠ ʢʣʠʤʘʪʩʢʠ ʬʘʢʪʦʨʠ. ʉʚʝʪʣʦʩʪ ʠʤʘ ʜʠʨʝʢʪʘʥ ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ ʦʨʛʘʥʩʢʠʭ ʢʠʩʝʣʠʥʘ. 

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʦʜ ʤʥʦʛʠʭ ʚʨʩʪʘ/ʛʝʥʦʪʠʧʦʚʘ, ʧʦʚʝ˂ʘʥʘ ʨʦʜʥʦʩʪ ʫʪʠʯʝ ʥʘ ʩʤʘˁʝˁʝ ʩʘʜʨʞʘʿʘ 

ʦʨʛʘʥʩʢʠʭ ʢʠʩʝʣʠʥʘ ʫ ʧʣʦʜʦʚʠʤʘ (Famiani et al., 2015). ʐʝ˂ʝʨʠ ʟʘʿʝʜʥʦ ʩʘ ʦʨʛʘʥʩʢʠʤ 

ʢʠʩʝʣʠʥʘʤʘ ʦʜʨʝʹʫʿʫ ʫʢʫʩ ʧʣʦʜʘ ʤʘʣʠʥʝ. ʅʘʿʟʥʘʯʘʿʥʠʿʠ ʰʝ˂ʝʨʠ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʩʫ ʛʣʫʢʦʟʘ, 

ʬʨʫʢʪʦʟʘ ʠ ʩʘʭʘʨʦʟʘ, ʯʠʿʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʚʘʨʠʨʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʛʝʥʦʪʠʧʘ, ʬʘʟʝ ʨʘʟʚʦʿʘ ʧʣʦʜʘ 

ʠ ʫʩʣʦʚʘ ʛʘʿʝˁʘ. Zhao (2007) ʥʘʚʦʜʠ ʜʘ ʦʩʠʤ ʰʪʦ ʫʪʠʯʫ ʥʘ ʫʢʫʩ ʧʣʦʜʘ ʤʘʣʠʥʝ, ʫʛˀʝʥʠ 

ʭʠʜʨʘʪʠ ʩʫ ʥʝʟʘʤʝʥˀʠʚʠ ʥʝʧʦʩʨʝʜʥʠ ʠʟʚʦʨ ʝʥʝʨʛʠʿʝ ʟʘ ʞʠʚʫ ˂ʝʣʠʿʫ ʠ ʦʨʛʘʥʠʟʘʤ ʫ ʮʝʣʠʥʠ. 

ʀʩʪʨʘʞʠʚʘˁʝ ʥʘ ʦʩʘʤ ʩʦʨʪʠ ʤʘʣʠʥʝ, ʢʦʿʝ ʩʫ ʩʧʨʦʚʝʣʠ Skender et al. (2011), ʫʢʘʟʫʿʝ ʥʘ 

ʟʥʘʯʘʿʥʝ ʚʘʨʠʿʘʮʠʿʝ ʫ ʩʘʜʨʞʘʿʫ ʩʘʭʘʨʦʟʝ ʠ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ ʩʦʨʪʠ. ʉʘʜʨʞʘʿ 

ʩʘʭʘʨʦʟʝ ʩʝ ʢʨʝʪʘʦ ʦʜ 0,14% ʜʦ 0,29%, ʜʦʢ ʩʝ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʢʨʝʪʘʦ ʦʜ 4,7% ʜʦ 

5,1% ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʨʪʝ. Leposaviĺ et al. (2013b) ʩʫ ʫ ʫʩʣʦʚʠʤʘ ʟʘʧʘʜʥʝ ʉʨʙʠʿʝ, ʠʩʧʠʪʫʿʫ˂ʠ 

ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ ʧʝʪ ʩʦʨʪʠ ʤʘʣʠʥʝ ʪʦʢʦʤ ʯʝʪʚʦʨʦʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʨʝʛʠʩʪʨʦʚʘʣʠ ʥʘʿʚʝ˂ʠ 

ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ (ʦʜ 8,44 ʜʦ 9,68%), ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʦʚʘʿ 

ʩʘʜʨʞʘʿ ʙʠʦ ʟʥʘʪʥʦ ʥʠʞʠ ʠ ʢʨʝʪʘʦ ʩʝ ʦʜ 6,28 ʜʦ 6,41%. ʉʢʦʨʦ ʠʜʝʥʪʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʫʪʚʨʜʠʣʠ 

ʩʫ Milivojeviĺ et al. (2011), ʢʦʿʠ ʥʘʚʦʜʝ ʜʘ ʿʝ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ ʛʘʿʝʥʝ ʫ ʉʨʙʠʿʠ ʙʠʦ 6,57%. ʉʫʧʝʨʠʦʨʥʦʩʪ ʫ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʠ 

ʩʘʭʘʨʦʟʝ ʧʦʢʘʟʫʿʝ ʩʦʨʪʘ ʊʿʫʣʘʤʠʥ (14,9% ʠ 5,0%) (Ponder & Hallmann, 2020). Kafkas et al. 

(2008) ʩʫ ʠʩʧʠʪʫʿʫ˂ʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ ʩʝʜʘʤ ʩʦʨʪʠ ʤʘʣʠʥʝ ʫ ʫʩʣʦʚʠʤʘ ʊʫʨʩʢʝ, ʫʪʚʨʜʠʣʠ ʜʘ 

ʩʦʨʪʘ ʄʠʢʝʨ ʠʤʘ ʥʘʿʥʠʞʠ ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ (0,75%), ʜʦʢ ʿʝ ʥʘʿʚʝ˂ʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʧʦʤʝʥʫʪʦʛ 

ʰʝ˂ʝʨʘ ʨʝʛʠʩʪʨʦʚʘʥʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (1,65%) ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʦʩʪʘʣʠʤ ʠʩʧʠʪʠʚʘʥʠʤ 

ʩʦʨʪʘʤʘ.   

ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʰʝ˂ʝʨʘ ʠ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʩʝ ʧʦʚʝ˂ʘʚʘʿʫ ʪʦʢʦʤ ʟʨʝˁa 

ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ. ɼʦʢʘʟʘʥʦ ʿʝ ʜʘ ʩʝ ʧʨʠ ʥʠʩʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ 

ʧʦʚʝ˂ʘʚʘ (Davik et al., 2006). ɺʘʨʠʿʘʙʠʣʥʦʩʪ ʫ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʰʝ˂ʝʨʘ ʧʦʪʚʨʹʫʿʫ ʠ 

ʠʩʪʨʘʞʠʚʘˁʘ ʂʘʨʘʢʣʘʿʠ˂-ʉʪʘʿʠ˂ ʠ ʩʘʨ. (2020), ʢʦʿʠ ʩʫ ʪʦʢʦʤ ʠʩʧʠʪʠʚʘˁʘ ʧʝʪ ʩʦʨʪʠ ʤʘʣʠʥʝ ʫ 

ʘʨʠˀʩʢʦʤ ʤʘʣʠʥʦʛʦʨʿʫ ʫʩʪʘʥʦʚʠʣʠ ʜʘ ʩʝ ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʦʜʣʠʢʦʚʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʠ ʩʘʭʘʨʦʟʝ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ.  

ʎʨʚʝʥʘ ʤʘʣʠʥʘ ʿʝ ʦʜʣʠʯʘʥ ʠʟʚʦʨ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠʭ ʩʫʧʩʪʘʥʮʠ ʢʦʿʝ 

ʜʦʧʨʠʥʦʩʝ ʚʠʩʦʢʦʿ ʭʨʘʥˀʠʚʦʿ, ʜʠʿʝʪʝʪʩʢʦʿ ʠ ʣʝʢʦʚʠʪʦʿ ʚʨʝʜʥʦʩʪʠ ʧʣʦʜʘ. Milivojeviĺ et al. 

(2010) ʠʩʪʠʯʫ ʜʘ ʧʨʠʩʫʩʪʚʦ ʚʠʪʘʤʠʥʘ C ʫ ʧʣʦʜʦʚʠʤʘ ʤʘʣʠʥʝ, ʩʘʤʦʩʪʘʣʥʦ ʠʣʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ 

ʩʘ ʬʝʥʦʣʥʠʤ ʢʦʤʧʦʥʝʥʪʘʤʘ, ʜʦʧʨʠʥʦʩʠ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʠʩʧʦˀʝʥʦʿ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʿ 

ʘʢʪʠʚʥʦʩʪʠ. ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʠʤʘ De Ancos et al. (1999), ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ C ʫ ʧʣʦʜʫ 

ʤʘʣʠʥʝ ʚʘʨʠʨʘ ʦʜ 21,26 ʜʦ 31,14 mg/100 g ʩʚ.ʤ.ʧʣ., ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʨʪʝ. Poledica et al. 

(2012) ʥʘʚʦʜʝ ʚʠʰʠ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ C ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʢʦʿʠ ʠʟʥʦʩʠ ʦʜ 49,7 ʜʦ 52,8 

mg/100 g ʩʚ.ʤ.ʧʣ. ʉʣʠʯʥe ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ C ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʨʝʛʠʩʪʨʦʚʘʣʠ ʩʫ 

ʠ Ģivotiĺ et al. (2019) ʫ ʫʩʣʦʚʠʤʘ ɹʦʩʥʝ ʠ ʍʝʨʮʝʛʦʚʠʥʝ, ʘ ʦʥ ʩʝ ʢʨʝʪʘʦ ʦʜ 36,52 ʜʦ 39,72 

mg/100 g ʩʚ.ʤ.ʧʣ., ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʩʘʜʨʞʘʿ ʚʘʨʠʨʘʦ ʦʜ 32,25 ʜʦ 47,18 mg/100 g ʩʚ.ʤ.ʧʣ. 

ʅʘ ʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʧʣʦʜʦʚʘ ʫʪʠʯʫ ʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ, ʥʘʜʤʦʨʩʢʘ ʚʠʩʠʥʘ, 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʝʤˀʠʰʪʘ, ʟʨʝʣʦʩʪ ʫ ʚʨʝʤʝ ʙʝʨʙʝ, ʥʘʚʦʜˁʘʚʘˁʝ ʠ ʜʨʫʛʝ ʘʛʨʦʪʝʭʥʠʯʢʝ ʤʝʨʝ, 

ʢʘʦ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʦʨʪʠ. ʂʦʣʠʯʠʥʘ ʚʦʜʝ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ ʫʪʠʯʝ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʢʠʩʝʣʠʥʘ ʫ ʧʣʦʜʦʚʠʤʘ ʤʘʣʠʥʝ, ʧʨʠ ʯʝʤʫ ʩʝ ˁʠʭʦʚ ʩʘʜʨʞʘʿ ʩʤʘˁʫʿʝ ʫʩʣʝʜ ʧʨʝʢʦʤʝʨʥʦʛ 

ʥʘʚʦʜˁʘʚʘˁʘ, ʘ ʧʦʚʝ˂ʘʚʘ ʩʘ ʩʤʘˁʝˁʝʤ ʢʦʣʠʯʠʥʝ ʚʦʜʝ (Ortega-Farias et al., 2022). ʀʩʪʠ 

ʘʫʪʦʨʠ ʠʩʪʠʯʫ ʜʘ ʧʣʦʜʦʚʠ ʤʘʣʠʥʝ ʩʦʨʪʝ ʍʝʨʠʪʠ˅ ʫ ʫʩʣʦʚʠʤʘ ʚʦʜʥʦʛ ʩʪʨʝʩʘ (50% ɽʊʩ) ʠʤʘʿʫ 

ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ. ʊʘʢʦʹʝ, Morales et al. (2013) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʿʝ 

ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʚʝ˂ʠ ʫ ʫʩʣʦʚʠʤʘ ʚʦʜʥʦʛ ʜʝʬʠʮʠʪʘ. ʇʨʠ ʧʦʚʝ˂ʘˁʫ ʤʘʩʝ ʧʣʦʜʘ ʪʦʢʦʤ 

ʟʨʝˁʘ, ʫʛʣʘʚʥʦʤ ʟʙʦʛ ʧʦʚʝ˂ʘʥʦʛ ʩʘʜʨʞʘʿʘ ʚʦʜʝ, ʜʦʣʘʟʠ ʠ ʜʦ ʟʥʘʯʘʿʥʦʛ ʨʘʟʙʣʘʞʠʚʘˁʘ ʩʚʠʭ 

ʨʘʩʪʚʦʨˀʠʚʠʭ ʤʘʪʝʨʠʿʘ ʚʦ˂ʘ (Stavang et al., 2015). ʅʘʩʫʧʨʦʪ ʥʘʚʝʜʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, Lepaja et 

al. (2018) ʠʩʪʠʯʫ ʜʘ ʟʥʘʯʘʿʥʠʿʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʥʠʩʫ 

ʧʦʩʪʦʿʘʣʝ ʠʟʤʝʹʫ ʥʝʥʘʚʦʜˁʘʚʘʥʠʭ ʙʠˀʘʢʘ ʤʘʣʠʥʝ ʠ ʦʥʠʭ ʢʦʿʝ ʩʫ ʥʘʚʦʜˁʘʚʘʥʝ (100% ɽʊʩ), 

ʜʦʢ ʿʝ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʙʠʦ ʚʝ˂ʠ ʫ ʫʩʣʦʚʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ.   

ʉʘʜʨʞʘʿ ʰʝ˂ʝʨʘ, ʢʠʩʝʣʠʥʘ, ʘʥʪʦʮʠʿʘʥʘ, ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʫʢˀʫʯʫʿʫ˂ʠ ʝʣʘʛʠʪʘʥʠʥʝ, 

ʘʩʢʦʨʙʠʥʩʢʫ ʢʠʩʝʣʠʥʫ ʠ ʥʠʚʦ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʫʥʫʪʘʨ ʠʩʪʝ ʚʨʩʪʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘ  
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ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʨʪʝ, ʘʣʠ ʠ ʟʨʝʣʦʩʪʠ ʧʣʦʜʘ ʪʦʢʦʤ ʙʝʨʙʝ (Kr¿ger et al., 2011). Orzeğ et al. 

(2015) ʩʫ ʫ ʫʩʣʦʚʠʤʘ ʇʦˀʩʢʝ ʪʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʨʝʛʠʩʪʨʦʚʘʣʠ ʩʘʜʨʞʘʿ 

ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʦʜ 373,4 ʜʦ 396 mg/100 g ʩʚ.ʤ.ʧʣ. ʇʨʝʤʘ ʠʩʪʠʤ ʘʫʪʦʨʠʤʘ, 

ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʿʝ ʨʝʛʠʩʪʦʚʘʥ ʢʦʜ ʩʦʨʪʝ ɹʨʠʩʪʦʣ (673,3 ʜʦ 870,6 mg/100 g ʩʚ.ʤ.ʧʣ.), a ʩʦʨʪʝ 

ʇʦʣʘʥʘ ʠ ʇʦʣʢʘ ʩʫ ʠʤʘʣʝ ʥʠʞʝ ʚʨʝʜʥʦʩʪʠ (287,0 ʜʦ 372,0 mg/100 g ʩʚ.ʤ.ʧʣ. ʠ 230,3 ʜʦ 297,8 

mg/100 g ʩʚ.ʤ.ʧʣ., ʧʨʝʤʘ ʨʝʜʦʩʣʝʜʫ ʧʦʤʠˁʘˁʘ). ʋ ʫʩʣʦʚʠʤʘ ʏʠʣʝʘ, ʩʦʨʪʘ ʄʠʢʝʨ ʿʝ ʧʦʢʘʟʘʣʘ 

ʩʫʧʝʨʠʦʨʥʦʩʪ ʫ ʦʜʥʦʩʫ ʥʘ ʍʝʨʠʪʠ˅ ʫ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ 

ʢʘʧʘʮʠʪʝʪʘ ʧʣʦʜʘ (Guerrero et al., 2011). ʇʦʨʝʜ ʪʦʛʘ ʰʪʦ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʘ ʘʢʪʠʚʥʦʩʪ ʚʘʨʠʨʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʩʪʝ ʠ ʛʝʥʦʪʠʧʘ (Dragiġiĺ Maksimoviĺ et al., 2015), ʦʥʘ ʚʘʨʠʨʘ ʠ ʫ ʟʘʚʠʩʥʦʩʪʠ 

ʦʜ ʚʝʣʠʯʠʥʝ ʧʣʦʜʘ, ʧʨʠ ʯʝʤʫ ʤʘˁʠ ʧʣʦʜʦʚʠ ʿʘʛʦʜʘʩʪʦʛ ʚʦ˂ʘ ʠʤʘʿʫ ʚʝ˂ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ 

ʢʘʧʘʮʠʪʝʪ (Davik et al., 2006) ʫ ʦʜʥʦʩʫ ʥʘ ʢʨʫʧʥʠʿʝ ʧʣʦʜʦʚʝ. ɸʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʿʝ ʠ 

ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠ ʬʣʘʚʦʥʦʠʜʘ ʫ ʧʣʦʜʦʚʠʤʘ ʚʦ˂ʘʢʘ. 

ʇʨʝʤʘ Miletiĺ et al. (2012), ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʟʘʚʠʩʠ ʦʜ ʩʘʜʨʞʘʿʘ 

ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠ ʬʣʘʚʦʥʦʠʜʘ. Jin et al. (2022) ʥʘʚʦʜʝ ʜʘ ʠ ʥʝʜʦʩʪʘʪʘʢ ʚʦʜʝ ʤʦʞʝ ʧʦʚʝ˂ʘʪʠ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʫ ʘʢʪʠʚʥʦʩʪ, ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʣʘʚʦʥʦʠʜʘ ʠ ʫʢʫʧʥʠʭ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʫ 

ʧʣʦʜʦʚʠʤʘ ʤʘʣʠʥʝ. ʉʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ C ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʝ ʤʘʣʠʥʝ ʇʦʣʘʥʘ ʚʝ˂ʠ ʿʝ ʫ 

ʧʣʦʜʦʚʠʤʘ ʥʘʚʦʜˁʘʚʘʥʠʭ ʙʠˀʘʢʘ ʥʝʛʦ ʥʝʥʘʚʦʜˁʘʚʘʥʠʭ (Rolbiecki et al., 2002). Wang et al. 

(2001) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʢʦʤ ʜʘʥʘ ʠ ʥʦ˂ʠ ʜʦʚʦʜʝ ʜʦ ʧʦʚʝ˂ʘˁʘ ʩʘʜʨʞʘʿʘ 

ʬʝʥʦʣʘ ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʫ ʧʣʦʜʦʚʠʤʘ ʿʘʛʦʜʝ. Kalt et al. (1999) ʫʢʘʟʫʿʝ ʥʘ 

ʥʝʛʘʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʘʩʢʦʨʙʠʥʩʢʝ ʢʠʩʝʣʠʥʝ (ʚʠʪʘʤʠʥʘ C) ʠ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ.   

ʅʘʿʟʘʩʪʫʧˀʝʥʠʿʝ ʛʨʫʧʝ ʧʦʣʠʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʢʦʜ ʤʘʣʠʥʝ ʩʫ ʘʥʪʦʮʠʿʘʥʠ, 

ʝʣʘʛʠʪʘʥʠʥʠ ʠ ʧʨʦʪʦʘʥʪʦʮʠʿʘʥʠʜʠʥʠ. ɸʥʪʦʮʠʿʘʥʠ ʩʫ ʧʠʛʤʝʥʪʥʘ ʿʝʜʠˁʝˁʘ ʫ ʧʦʢʦʞʥʦʤ ʪʢʠʚʫ 

ʫ ʧʣʦʜʦʚʠʤʘ (White et al., 2010). ʊʦ ʩʫ ʛʣʠʢʦʟʠʜʠ ʘʥʪʦʮʠʿʘʥʠʜʠʥʘ, ʬʣʘʚʦʥʦʠʜʘ ʢʦʿʠ ʜʘʿʫ 

ʧʣʘʚʫ, ˀʫʙʠʯʘʩʪʫ ʠ ʮʨʚʝʥʫ ʙʦʿʫ ʧʣʦʜʦʚʠʤʘ. ɸʥʪʦʮʠʿʘʥʠ ʩʫ ʨʘʩʪʚʦʨˀʠʚʠ ʧʠʛʤʝʥʪʠ ʢʦʿʠ ʩʝ 

ʩʘʩʪʦʿʝ ʦʜ ʘʥʪʦʮʠʿʘʥʠʜʠʥ ʘʛʣʠʢʦʥa ʠ ʰʝ˂ʝʨʥʝ ʢʦʤʧʦʥʝʥʪʝ ʢʦʿʘ ʿʝ ʫʛʣʘʚʥʦʤ ʚʝʟʘʥʘ ʥʘ 3. 

ʧʦʟʠʮʠʿʫ ʥʘ C-ʧʨʩʪʝʥʫ, ʠʣʠ ʨʝʹʝ ʥʘ 5. ʠʣʠ 7. ʧʦʟʠʮʠʿʫ ʥʘ A-ʧʨʩʪʝʥʫ (Prior et al., 2001). Zhao 

(2007) ʠʩʪʠʯʝ ʜʘ ʩʫ ʘʥʪʦʮʠʿʘʥʠ ʫ ʧʨʠʨʦʜʠ ʨʝʪʢʦ ʟʘʩʪʫʧˀʝʥʠ ʢʘʦ ʩʣʦʙʦʜʥʘ ʿʝʜʠˁʝˁʘ ʟʙʦʛ 

ʩʚʦʿʝ ʚʠʩʦʢʝ ʥʝʩʪʘʙʠʣʥʦʩʪʠ, ʟʙʦʛ ʯʝʛʘ ʩʪʫʧʘʿʫ ʫ ʠʥʪʝʨʘʢʮʠʿʫ ʩʘ ʜʨʫʛʠʤ ʬʣʘʚʦʥʦʠʜʠʤʘ ʠ 

ʩʨʦʜʥʠʤ ʿʝʜʠˁʝˁʠʤʘ ʧʨʠʣʠʢʦʤ ʯʝʛʘ ʜʦʣʘʟʠ ʜʦ ʧʦʚʝ˂ʘˁʘ ʠʥʪʝʥʟʠʪʝʪʘ ʙʦʿʝ. ʋ ʿʝʩʪʠʚʠʤ 

ʜʝʣʦʚʠʤʘ ʙʠˀʘʢʘ ʤʦʞʝ ʩʝ ʥʘ˂ʠ ʰʝʩʪ ʥʘʿʫʦʙʠʯʘʿʝʥʠʭ ʘʥʪʦʮʠʿʘʥʠʜʠʥʘ: ʮʠʿʘʥʠʜʠʥ, 

ʧʝʣʘʨʛʦʥʠʜʠʥ, ʧʝʦʥʠʜʠʥ, ʜʝʣʬʠʥʠʜʠʥ, ʧʝʪʫʥʠʜʠʥ ʠ ʤʘʣʚʠʜʠʥ (de Pascual-Teresa & Sanchez-

Ballesta, 2008). ʀʩʧʠʪʠʚʘˁʘ ʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ ʧʣʦʜʘ ʤʘʣʠʥʝ ʧʦʢʘʟʘʣʘ ʩʫ ʜʘ ʿʝ ʘʥʪʦʮʠʿʘʥʠʥ 

ʮʠʿʘʥʠʜʠʥ-3-ʛʣʫʢʦʟʠʜ ʫʚʝʢ ʧʨʠʩʫʪʘʥ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ (Kong et al., 2003), ʢʘʦ ʠ ʜʘ ʿʝ ʩʘʜʨʞʘʿ 

ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʚʝ˂ʠ ʫ ʪʘʤʥʦ ʦʙʦʿʝʥʠʤ ʧʣʦʜʦʚʠʤʘ (Vangdal et al., 2006).  

ʌʘʢʪʦʨʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʩʘʜʨʞʘʿ ʘʥʪʦʮʠʿʘʥʘ ʩʫ ʩʦʨʪʘ, ʢʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʣʦʢʘʮʠʿʝ 

ʛʘʿʝˁʘ, ʪʝʭʥʦʣʦʛʠʿʘ ʛʘʿʝˁʘ, ʚʨʝʤʝ ʙʝʨʙʝ, ʧʝʨʠʦʜ ʩʘʟʨʝʚʘˁʘ ʩʦʨʪʝ (Enaru et al., 2021). ɺʠʩʦʢʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʩʤʘˁʫʿʫ ʩʠʥʪʝʟʫ ʘʥʪʦʮʠʿʘʥʘ (Shaked Sachray et al., 2002; Lin-Wang et al., 2011), 

ʜʦʢ ʚʦʜʥʠ ʩʪʨʝʩ ʠ ʩʚʝʪʣʦʩʪ ʧʦʜʩʪʠʯʫ ˁʠʭʦʚʫ ʩʠʥʪʝʟʫ (Ollé et al., 2011; Liu et al., 2016). Giné 

Bordonaba et al. (2010) ʩʫ ʫʩʪʘʥʦʚʠʣʠ ʜʘ ʤʦʤʝʥʘʪ ʙʝʨʙʝ ʫʪʠʯʝ ʥʘ ʩʘʜʨʞʘʿ ʘʥʪʦʮʠʿʘʥʘ ʫ 

ʧʣʦʜʦʚʠʤʘ, ʜʦʢ ʩʝ ʥʘʿʠʟʨʘʞʝʥʠʿʘ ʧʨʦʤʝʥʘ ʜʝʰʘʚʘ ʫ ʩʘʜʨʞʘʿʫ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʩʘ 

ʟʥʘʯʘʿʥʠʤ ʧʦʚʝ˂ʘˁʝʤ ʩʘʜʨʞʘʿʘ ʘʥʪʦʮʠʿʘʥʘ ʧʨʝʜ ʩʘʤ ʢʨʘʿ ʬʝʥʦʬʘʟʝ ʟʨʝˁʘ (Arena, 2008). ɼʦ 

ʠʩʪʦʛ ʟʘʢˀʫʯʢʘ ʜʦʰʣʠ ʩʫ ʠ Miletiĺ et al. (2012), ʢʦʿʠ ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʿʝ ʩʘʜʨʞʘʿ ʘʥʪʦʮʠʿʘʥʘ ʢʦʜ 

ʤʘʣʠʥʝ ʚʝ˂ʠ ʥʘ ʢʨʘʿʫ ʙʝʨʙʝ. ʇʦʨʝʜ ʤʦʤʝʥʪʘ ʙʝʨʙʝ ʠʩʪʠ ʘʫʪʦʨʠ ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʿʝ ʚʝʣʠʢʠ 

ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ ʘʥʪʦʮʠʿʘʥʘ ʠʤʘʣʘ ʠ ʩʦʨʪʘ.  

ʀʩʧʠʪʫʿʫ˂ʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ ʿʘʛʦʜʝ, Irshad et al. (2023) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʧʣʦʜʦʚʠ ʙʠˀʘʢʘ 

ʜʦʙʠʿʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʿʫ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʘʥʪʦʮʠʿʘʥʘ, ʬʝʥʦʣʘ, ʢʘʦ ʠ ʚʠʪʘʤʠʥʘ C ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʤ ʩʘʜʥʠʮʘʤʘ. ʐʝ˂ʝʨʠ (ʛʣʫʢʦʟʘ, ʬʨʫʢʪʦʟʘ, ʩʘʭʘʨʦʟʘ) 

ʤʦʛʫ ʩʪʠʤʫʣʠʩʘʪʠ ʘʢʫʤʫʣʘʮʠʿʫ ʘʥʪʦʮʠʿʘʥʠʥʘ ʫ ʙʠˀʢʘʤʘ, ʧʨʠ ʯʝʤʫ ʥʠʩʫ ʩʘʤʦ ʠʟʚʦʨ 

ʫʛˀʝʥʠʯʥʠʭ ʭʠʜʨʘʪʘ, ʚʝ˂ ʜʝʣʫʿʫ ʠ ʢʘʦ ʩʠʛʥʘʣʥʠ ʤʦʣʝʢʫʣʠ ʢʦʿʠ ʤʦʛʫ ʘʢʪʠʚʠʨʘʪʠ ʠʣʠ 

ʠʥʭʠʙʠʨʘʪʠ ʩʧʝʮʠʬʠʯʥʝ ʤʝʪʘʙʦʣʠʯʢʝ ʧʫʪʝʚʝ (Weiss, 2000). ɺʝʣʠʢʘ ʛʨʫʧʘ ʘʫʪʦʨʘ ʩʤʘʪʨʘ ʜʘ 

ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʘʜʨʞʝ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ 

https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Vangdal%2c+E.%22
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ʫʧʨʘʚʦ ʟʙʦʛ ʙʠˀʥʠʭ ʨʝʛʫʣʘʪʦʨʘ ʨʘʩʪʝˁʘ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʝ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ in vitro 

(ʛʠʙʝʨʝʣʠʥʩʢʘ ʢʠʩʝʣʠʥʘ, ʮʠʪʦʢʠʥʠʥʠ ʠ ʘʫʢʩʠʥʠ). ʋ ʧʦʛʣʝʜʫ ʫʪʠʮʘʿʘ ʨʝʛʫʣʘʪʦʨʘ ʨʘʩʪʘ ʥʘ 

ʧʨʦʜʫʢʮʠʿʫ ʘʥʪʦʮʠʿʘʥʘ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʫʧʦʪʨʝʙʘ ɺɸʈ ʤʦʞʝ ʩʪʠʤʫʣʠʩʘʪʠ ʩʠʥʪʝʟʫ ʘʥʪʦʮʠʿʘʥʘ 

(Ramachandra & Ravishankar, 2002), ʜʦʢ ʧʨʝʤʘ Pasqua et al. (2005) ʚʠʩʦʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʜʦʚʦʜʝ ʜʦ ʩʤʘˁʝˁʘ ʘʥʪʦʮʠʿʘʥʘ. ʈʝʛʫʣʘʪʦʨʠ ʨʘʩʪʝˁʘ ʤʦʛʫ ʧʦʚʝ˂ʘʪʠ ʩʘʜʨʞʘʿ ʘʥʪʦʮʠʿʘʥʘ 

ʧʫʪʝʤ ʧʦʿʘʯʘʥʝ ʪʨʘʥʩʢʨʠʧʮʠʿʝ ʛʝʥʘ ʫʢˀʫʯʝʥʠʭ ʫ ʨʝʛʫʣʘʮʠʿʫ ʙʠʦʩʠʥʪʝʟʝ ʬʣʘʚʦʥʦʠʜʘ. ʋʧʨʘʚʦ 

ʟʙʦʛ ʪʦʛʘ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʘʥʪʦʮʠʿʘʥʘ ʢʦʜ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʭ ʙʠˀʘʢʘ ʫ ʦʜʥʦʩʫ 

ʥʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ (Zifkin et al., 2012; Zayova et al. 2016). ʅʘʩʫʧʨʦʪ ʪʦʤʝ, 

Mitroviĺ et al. (2023) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʨʘʟʣʠʢʘ ʫ ʢʚʘʣʠʪʝʪʫ ʧʣʦʜʘ ʠʟʤʝʹʫ ʙʠˀʘʢʘ 

ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ. 
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3. ʆɹɱɽʂɸʊ, ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼɽ ʀʉʊʈɸɾʀɺɸɳɸ 

3.1. ʆɹɱɽʂɸʊ 

ʀʩʪʨʘʞʠʚʘˁʝ ʫʪʠʮʘʿʘ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʨʘʩʪʝˁʝ ʠ ʨʘʟʚʦʿ ʜʚʝ ʩʦʨʪʝ 

ʤʘʣʠʥʝ ʫ ʫʩʣʦʚʠʤʘ ʪʨʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʩʧʨʦʚʝʜʝʥʦ ʿʝ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʚʦ˂ʘʨʩʪʚʦ ʫ 

ʏʘʯʢʫ. ɼʝʦ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʩʧʨʦʚʝʜʝʥ ʫ ʣʘʙʦʨʘʪʦʨʠʿʘʤʘ, ʘ ʜʝʦ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʟʘʩʘʜʫ 

ʤʘʣʠʥʝ. ʋ ʣʘʙʦʨʘʪʦʨʠʿʠ ʟʘ ʌʠʟʠʦʣʦʛʠʿʫ ʚʦ˂ʘʢʘ ʠʩʧʠʪʠʚʘʥʝ ʩʫ ʩʚʝ ʬʘʟʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ 

ʩʘ ʮʠˀʝʤ ʜʦʙʠʿʘˁʘ ʚʠʩʦʢʦʢʚʘʣʠʪʝʪʥʠʭ ʩʘʜʥʠʮʘ ʤʘʣʠʥʝ ʢʦʿʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʟʘ ʟʘʩʥʠʚʘˁʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʟʘʩʘʜʘ. 

ʆʙʿʝʢʘʪ 1. 

ʇʨʚʠ ʜʝʦ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʿʠ ʿʝ ʦʙʫʭʚʘʪʠʦ ʧʨʦʠʟʚʦʜˁʫ ʩʘʜʥʠʮʘ ʤʘʣʠʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʦʙʘʚˀʝʥ ʿʝ ʫ ʣʘʙʦʨʘʪʦʨʠʿʠ ʟʘ ʌʠʟʠʦʣʦʛʠʿʫ ʚʦ˂ʘʢʘ.  

ʉʚʝ ʤʘʥʠʧʫʣʘʮʠʿʝ ʩʫ ʩʧʨʦʚʝʜʝʥʝ ʫ ʣʘʤʠʥʘʨʫ ʤʘʨʢʝ Esco (Esco Micro Pte. Ltd., 

ʉʠʥʛʘʧʫʨ, ʉʠʥʛʘʧʫʨ) ʩʘ ʩʪʝʨʠʣʥʠʤ ʧʨʦʪʦʢʦʤ ʚʘʟʜʫʭʘ (ʉʣʠʢʘ 1ʘ). ɹʠˀʢʝ ʩʫ ʛʘʿʝʥʝ ʫ 

ʢʣʠʤʘʪʠʟʦʚʘʥʦʿ ʧʨʦʩʪʦʨʠʿʠ ʩʘ ʢʦʥʪʨʦʣʠʩʘʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ (23Ñ1ÜC), ʬʦʪʦʧʝʨʠʦʜʦʤ (16/8 

ʩʘʪʘ, ʩʚʝʪʣʦʩʪ/ʤʨʘʢ) ʠ ʠʥʪʝʥʟʠʪʝʪʦʤ ʩʚʝʪʣʦʩʪʠ ʦʙʝʟʙʝʹʝʥʠʤ ʙʝʣʠʤ ʬʣʫʦʨʝʩʮʝʥʪʠʤ ʣʘʤʧʘʤʘ 

ʿʘʯʠʥʝ 40 W, 6.500 K (ʉʣʠʢʘ 1ʙ). ʀʩʧʠʪʠʚʘˁʝ ʛʝʥʝʪʠʯʢʝ ʩʪʘʙʠʣʥʦʩʪʠ ʧʨʦʪʦʯʥʦʤ 

ʮʠʪʦʤʝʪʨʠʿʦʤ ʨʘʹʝʥʦ ʿʝ ʫ Plant Cytometry Service (ɼʠʜʘʤ, ʍʦʣʘʥʜʠʿʘ) ʧʨʠ ʯʝʤʫ ʩʫ ʫʟʦʨʮʠ 

ʣʠʩʪʦʚʘ ʨʘʟʣʠʯʠʪʦʛ ʧʦʨʝʢʣʘ ʫʟʝʪʠ ʫ ʪʨʠʧʣʠʢʘʪʫ ʠ ʧʦʩʣʘʪʠ ʥʘ ʘʥʘʣʠʟʫ. 

 

  

A ɹ 

  
ʉʣʠʢʘ 1. ʃʘʤʠʥʘʨ ʩʘ ʩʪʝʨʠʣʥʠʤ ʧʨʦʪʦʢʦʤ ʚʘʟʜʫʭʘ (ʘ); ʂʣʠʤʘ ʢʦʤʦʨʘ ʟʘ ʛʘʿʝˁʝ ʙʠˀʘʢʘ ʫ 

ʣʘʙʦʨʘʪʦʨʠʿʠ ʟʘ ʌʠʟʠʦʣʦʛʠʿʫ ʚʦ˂ʘʢʘ (ʙ) (ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 
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ʆʙʿʝʢʘʪ 2. 

ɼʨʫʛʠ ʜʝʦ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʦʙʘʚˀʝʥ ʫ ʦʛʣʝʜʥʦʤ ʟʘʩʘʜʫ, ʢʦʿʠ ʿʝ ʟʘʩʥʦʚʘʥ ʩʘʜʥʠʮʘʤʘ 

ʜʦʙʠʿʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ 2018. ʛʦʜʠʥʝ ʫ ʏʘʯʢʫ (ʛʝʦʛʨʘʬʩʢʝ ʢʦʨʜʠʥʘʪʝ 43
ʦ
 54' ʩʝʚʝʨʥʝ 

ʛʝʦʛʨʘʬʩʢʝ ʰʠʨʠʥʝ ʠ 20
ʦ
 21' ʠʩʪʦʯʥʝ ʛʝʦʛʨʘʬʩʢʝ ʜʫʞʠʥʝ, ʥʘ ʥʘʜʤʦʨʩʢʦʿ ʚʠʩʠʥʠ ʦʜ 242 m) 

(ʉʣʠʢʘ 2). ʉʘʜʥʠʮʝ ʤʘʣʠʥʝ ʜʦʙʠʿʝʥʝ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ (ʠʟʜʘʥʮʠʤʘ) 

ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʢʘʦ ʢʦʥʪʨʦʣʥʝ. ɿʘʩʘʜ ʿʝ ʬʦʨʤʠʨʘʥ ʫ ʩʠʩʪʝʤʫ ʿʝʜʥʦʨʝʜʥʦʛ ʰʧʘʣʠʨʘ ʚʠʩʠʥʝ 150 

cm, ʩʘ ʜʚʘ ʨʝʜʘ ʿʝʜʥʦʩʪʨʫʢʝ ʞʠʮʝ (ʥʘ ʚʠʩʠʥʠ ʦʜ 80 ʠ 140 cm). ʈʘʟʤʘʢ ʩʘʜˁʝ ʠʟʤʝʹʫ ʨʝʜʦʚʘ 

ʠʟʥʦʩʠʦ ʿʝ 3,0 m, ʜʦʢ ʿʝ ʫʥʫʪʘʨ ʨʝʜʘ ʨʘʟʤʘʢ ʠʟʤʝʹʫ ʩʘʜʥʠʮʘ ʙʠʦ 0,25 m. ʂʘʢʦ ʙʠ ʩʝ ʦʤʦʛʫ˂ʠʣʘ 

ʦʧʪʠʤʘʣʥʘ ʚʣʘʞʥʦʩʪ ʟʝʤˀʠʰʪʘ ʟʘ ʥʦʨʤʘʣʥʦ ʨʘʩʪʝˁʝ ʠ ʨʘʟʚʦʿ ʤʘʣʠʥʝ, ʢʦʨʠʰ˂ʝʥ ʿʝ ʩʠʩʪʝʤ ʟʘ 

ʥʘʚʦʜˁʘʚʘˁʝ Ăʢʘʧ ʧʦ ʢʘʧò ʩʘ ʪʨʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. ʊʦʢʦʤ ʪʨʘʿʘˁʘ ʦʛʣʝʜʘ, ʧʨʠʤʝˁʠʚʘʥʝ 

ʩʫ ʩʪʘʥʜʘʨʜʥʝ ʘʛʨʦ- ʠ ʧʦʤʦ-ʪʝʭʥʠʯʢʝ ʤʝʨʝ. 

ʀʩʧʠʪʠʚʘˁʘ ʧʘʨʘʤʝʪʘʨʘ ʚʝʛʝʪʘʪʠʚʥʦʛ ʠ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ, ʧʘʨʘʤʝʪʘʨʘ 

ʢʚʘʣʠʪʝʪʘ ʧʣʦʜʦʚʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥʝ ʠʟʚʝʜʝʥʘ ʩʫ ʫ ʩʘʤʦʤ ʟʘʩʘʜʫ ʠ ʫ ʣʘʙʦʨʘʪʦʨʠʿʘʤʘ 

ʀʥʩʪʠʪʫʪʘ. 

 

 

ʉʣʠʢʘ 2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʟʘʩʘʜ ʤʘʣʠʥʝ ʩʦʨʪʠ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ (ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 

 

3.2. ʄɸʊɽʈʀɱɸʃ  

ʀʩʧʠʪʠʚʘˁʘ ʩʫ ʦʙʘʚˀʝʥʘ ʥʘ ʜʚʝ ʧʨʠʚʨʝʜʥʦ ʟʥʘʯʘʿʥʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ.  

ʄʠʢʝʨ ʿʝ ʩʦʨʪʘ ʮʨʚʝʥʝ ʤʘʣʠʥʝ ʩʪʚʦʨʝʥʘ ʫ ʉʿʝʜʠˁʝʥʠʤ ɸʤʝʨʠʯʢʠʤ ɼʨʞʘʚʘʤʘ (ʉɸɼ), 

ʫʢʨʰʪʘˁʝʤ ʩʦʨʪʠ ɺʠʣʘʤʝʪ Ĭ ʂʘʪʙʝʨʪ. ɼʦʩʪʘ ʿʝ ʟʘʩʪʫʧˀʝʥʘ ʫ ʧʨʦʠʟʚʦʜʥʠʤ ʟʘʩʘʜʠʤʘ ʉɸɼ, 

ʂʘʥʘʜʝ, ʢʘʦ ʠ ʫ ʟʝʤˀʘʤʘ ʟʘʧʘʜʥʝ ɽʚʨʦʧʝ. ʉʘʟʨʝʚʘ ʩʨʝʜˁʝ ʢʘʩʥʦ, ʧʦʯʝʪʢʦʤ ʪʨʝ˂ʝ ʜʝʢʘʜʝ ʿʫʥʘ, 

ʥʝʢʦʣʠʢʦ ʜʘʥʘ ʥʘʢʦʥ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ʉʘʤʦʦʧʣʦʜʥʘ ʿʝ ʠ ʨʦʜʥʘ ʩʦʨʪʘ. ɹʫʿʥʘ ʿʝ ʩʘ ʜʫʛʠʤ 

ʠʟʜʘʥʮʠʤʘ ʠ ʨʦʜʥʠʤ ʧʨʠʨʘʩʪʠʤʘ. ʇʣʦʜ ʿʝ ʩʨʝʜˁʝ ʢʨʫʧʘʥ, ʩʚʝʪʣʦ ʮʨʚʝʥʝ ʙʦʿʝ, ʘʨʦʤʘʪʠʯʘʥ, 

ʯʚʨʩʪ, ʩʣʘʪʢʦʛ ʜʦ ʩʣʘʪʢʦ-ʥʘʢʠʩʝʣʦʛ ʫʢʫʩʘ. ʇʣʦʜʦʚʠ ʦʚʝ ʩʦʨʪʝ ʩʫ ʧʦʛʦʜʥʠ ʟʘ ʩʚʝ ʚʠʜʦʚʝ 

ʥʘʤʝʥʝ (ʇʝʪʨʦʚʠ˂ ʠ ʩʘʨ., 2020).  

ɺʠʣʘʤʝʪ ʿʝ ʧʨʠʚʨʝʜʥʦ ʥʘʿʟʥʘʯʘʿʥʠʿʘ ʠ ʥʘʿʟʘʩʪʫʧˀʝʥʠʿʘ ʩʦʨʪʘ ʫ ʥʘʰʦʿ ʟʝʤˀʠ. ʉʪʚʦʨʝʥʘ 

ʿʝ ʫ ʉɸɼ ʫʢʨʰʪʘˁʝʤ ʩʦʨʪʠ ɳʫʙʫʨʛ Ĭ ʃʦʿʜ ˅ʦʨ˅. ʉʘʟʨʝʚʘ ʩʨʝʜˁʝ ʨʘʥʦ, ʧʦʣʦʚʠʥʦʤ ʿʫʥʘ. 

ʄʦʞʝ ʙʠʪʠ ʨʝʤʦʥʪʘʥʪʘ ʩʦʨʪʘ, ʢʦʿʘ ʧʦʢʘʟʫʿʝ ʟʥʘʢʝ ʜʚʦʨʦʜʥʦʩʪʠ. ʇʝʨʠʦʜ ʙʝʨʙʝ ʪʨʘʿʝ ʜʫʛʦ, ʫ 

ʧʨʦʩʝʢʫ ʦʢʦ 30 ʜʘʥʘ (ʄʠʣʠʚʦʿʝʚʠ˂, 2022). ʇʣʦʜʦʚʠ ʩʫ ʩʨʝʜˁʝ ʢʨʫʧʥʠ, ʟʘʦʙˀʝʥʦ ʢʫʧʘʩʪʠ, 

ʪʘʤʥʝ ʮʨʚʝʥʝ ʙʦʿʝ, ʩʣʘʪʢʦ ʥʘʢʠʩʝʣʠ ʠ ʘʨʦʤʘʪʠʯʥʠ. ɺʝʦʤʘ ʿʝ ʨʦʜʥʘ ʩʦʨʪʘ ʢʦʿʘ ʫʟ ʠʥʪʝʥʟʠʚʥʫ 

ʥʝʛʫ ʜʘʿʝ ʚʠʩʦʢʝ ʧʨʠʥʦʩʝ (ʧʨʝʢʦ 20 t ha
-1
). ʊʦʣʝʨʘʥʪʥʘ ʿʝ ʧʨʝʤʘ ʝʢʦʥʦʤʩʢʠ ʥʘʿʰʪʝʪʥʠʿʠʤ 
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ʚʠʨʫʩʠʤʘ (Jevremoviĺ et al., 2014), ʜʦʢ ʧʦʢʘʟʫʿʝ ʦʩʝʪˀʠʚʦʩʪ ʥʘ ʩʫʰʝˁʝ ʠʟʜʘʥʘʢʘ, ʪʨʫʣʝʞ 

ʢʦʨʝʥʘ ʠ ʫʚʝʥʫ˂ʝ ʠʟʜʘʥʘʢʘ. ʇʣʦʜʦʚʠ ʦʚʝ ʩʦʨʪʝ ʤʦʛʫ ʠʤʘʪʠ ʨʘʟʣʠʯʠʪʫ ʥʘʤʝʥʫ. 

 

  

ʉʣʠʢʘ 3. ʇʣʦʜʦʚʠ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ 

(ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 

ʉʣʠʢʘ 4. ʇʣʦʜʦʚʠ ʤʘʣʠʥʝ ʩʦʨʪʝ ɺʠʣʘʤʝʪ 

(ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 

 
3.3. ʄɽʊʆɼɽ ʈɸɼɸ 

ʀʩʪʨʘʞʠʚʘˁʝ ʿʝ ʧʦʜʝˀʝʥʦ ʫ ʜʚʝ ʮʝʣʠʥʝ.  

3.3.1. ʀʉʊʈɸɾʀɺɸɳɽ ʋ ʃɸɹʆʈɸʊʆʈʀɱʉʂʀʄ ʋʉʃʆɺʀʄɸ (ʄʀʂʈʆʈɸɿʄʅʆɾɸɺɸɳɽ) 

3.3.1.1. ʌʘʟʘ ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ 

ʄʘʪʠʯʥʝ ʙʠˀʢʝ, ʢʦʿʝ ʩʫ ʩʝ ʥʘʣʘʟʠʣʝ ʫ ʤʨʝʞʘʥʠʢʫ ʠ ʧʨʠʧʘʜʘʿʫ ʧʨʝʜʦʩʥʦʚʥʦʿ 

ʢʘʪʝʛʦʨʠʿʠ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʦ ʿ ʫ ʀʥʩʪʠʪʫʪʫ ʟʘ ʚʦ˂ʘʨʩʪʚʦ ʫ ʏʘʯʢʫ, 

ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʬʘʟʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ (ʉʣʠʢʘ 5). ʆʥʝ ʩʫ ʦʜʨʞʘʚʘʥʝ ʠ 

ʪʝʩʪʠʨʘʥʝ ʥʘ ʧʨʠʩʫʩʪʚʦ ʚʠʨʫʩʘ ʥʘʚʝʜʝʥʠʭ ʫ EPPO ʰʝʤʠ ʩʝʨʪʠʬʠʢʘʮʠʿʝ ʟʘ Rubus 

(OEPP/EPPO, 2009). Tʦʢʦʤ ʜʚʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʦʜʠʥʝ ʩʘ ʦʚʠʭ ʙʠˀʘʢʘ ʫʟʠʤʘʥʠ ʩʫ ʧʫʧʦˀʮʠ 

ʢʦʿʠ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʟʘ ʧʦʯʝʪʥʝ ʝʢʩʧʣʘʥʪʘʪʝ.  

 

 
 

ɸ ɹ 

ʉʣʠʢʘ 5. ʄʘʪʠʯʥʝ ʙʠˀʢʝ ʫ ʤʨʝʞʘʥʠʢʫ ʩʦʨʪʠ ɺʠʣʘʤʝʪ (ʘ) ʠ ʄʠʢʝʨ (ʙ)  

(ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 
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ɽʢʩʧʝʨʠʤʝʥʪ I 

ʊʦʢʦʤ ʧʨʚʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʦʜʠʥʝ, ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ, ʪʦʢʦʤ 

ʯʝʪʚʦʨʦʤʝʩʝʯʥʦʛ ʧʝʨʠʦʜʘ (ʤʘʿïʘʚʛʫʩʪ) ʚʨʰʝʥʘ ʿʝ ʩʪʘʥʜʘʨʜʥʘ, ʘʣʠ ʚʨʝʤʝʥʩʢʠ ʤʦʜʠʬʠʢʦʚʘʥʘ 

ʧʨʦʮʝʜʫʨʘ ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ. ʈʘʟʣʠʯʠʪʠ ʪʨʝʪʤʘʥʠ ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʩʫ 

ʢʦʨʠʰ˂ʝʥʠ. ɽʢʩʧʣʘʥʪʘʪʠ ʩʫ ʥʘʿʧʨʝ ʠʩʧʨʘʥʠ ʧʦʜ ʪʝʢʫ˂ʦʤ ʚʦʜʦʤ ʠʟ ʩʣʘʚʠʥʝ (1,5 2 ʩʘʪʘ), ʘ 

ʟʘʪʠʤ ʧʦʚʨʰʠʥʩʢʠ ʩʪʝʨʠʣʠʩʘʥʠ ʩʘ 0,1% HgCl2 ʠʣʠ 10% ʨʘʩʪʚʦʨʦʤ ʢʦʤʝʨʮʠʿʘʣʥʝ ʚʘʨʠʢʠʥʝ 

(0,5%, v/v, ʢʦʥʘʯʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ NaClO) ʩʚʘʢʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ 70% ʝʪʘʥʦʣʦʤ. ʀʩʧʠʪʠʚʘʥ 

ʿʝ ʝʬʝʢʘʪ ʩʝʜʘʤ ʨʘʟʣʠʯʠʪʠʭ ʪʨʝʪʤʘʥʘ ʧʦʚʨʰʠʥʩʢʝ ʩʪeʨʠʣʠʟʘʮʠʿʝ (ʊʘʙʝʣʘ 1): 70% ʝʪʘʥʦʣ (30 

ʩʝʢʫʥʜʠ ʠʣʠ 1 ʤʠʥʫʪ) ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ 10% ʚʘʨʠʢʠʥʦʤ ʢʘʦ ʠʟʚʦʨʦʤ NaClO (15 ʠ 20 ʤʠʥʫʪʘ) 

ʠʣʠ ʩʘ 0,1% HgCl2 (3, 4 ʠ 5 ʤʠʥʫʪʘ).  

ʅʘʢʦʥ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʨʘʟʣʠʯʠʪʠʤ ʩʨʝʜʩʪʚʠʤʘ ʫ ʨʘʟʣʠʯʠʪʦʤ ʪʨʘʿʘˁʫ, ʝʢʩʧʣʘʥʪʘʪʠ ʩʫ 

ʧʘʞˀʠʚʦ ʠʩʧʨʘʥʠ ʪʨʠ ʧʫʪʘ ʫ ʩʪʝʨʠʣʥʦʿ ʜʝʩʪʠʣʦʚʘʥʦʿ ʚʦʜʠ, ʧʫʧʦˀʮʠ ʩʫ ʠʟʦʣʦʚʘʥʠ ʧʦʜ 

ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʦʤ ʠ ʩʪʘʚˀʝʥʠ ʥʘ MS (Murashige & Skoog, 1962) ʭʨʘʥˀʠʚʫ ʧʦʜʣʦʛʫ, ʢʦʘʿ 

ʩʘʜʨʞʠ 2,0 mg l
-1

 N6-ʙʝʥʟʠʣ-ʘʤʠʥʦʧʫʨʠʥʘ (BAʈ), 0,5 mg l
-1

 ʠʥʜʦʣ-3-ʙʫʪʝʨʥʝ ʢʠʩʝʣʠʥʝ (IBA) 

ʠ 0,1 mg l
-1

 ʛʠʙʝʨʝʣʠʥʩʢʝ ʢʠʩʝʣʠʥʝ (GA3). ʇʦʜʣʦʛʘ ʿʝ ʩʘʜʨʞʘʣʘ ʘʛʘʨ ʠ ʩʘʭʘʨʦʟʫ ʦʜ 7 ʜʦ 20 g l
-

1
, ʧʦ ʨʝʜʦʩʣʝʜʫ ʧʦʤʠˁʘˁʘ.  

ʇʨʘ˂ʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: ʧʨʦʮʝʥʘʪ ʟʘʨʘʞʝʥʠʭ, ʥʝʢʨʦʪʠʨʘʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ ʠ 

ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʿʠ ʩʫ ʨʘʟʚʠʣʠ ʩʪʝʨʠʣʥʫ ʣʠʩʥʫ ʨʦʟʝʪʫ (ʧʨʦʮʝʥʘʪ ʠʥʠʮʠʿʘʮʠʿʝ). ʀʥʠʮʠʿʘʮʠʿa 

ʩʪʝʨʠʣʥʠʭ ʣʠʩʥʠʭ ʨʦʟʝʪʘ ʫ in vitro ʫʩʣʦʚʠʤʘ ʧʨʝʜʩʪʘʚˀʘ ʤʦʤʝʥʘʪ ʫʩʧʦʩʪʘʚˀʘˁʝ 

ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ. 

 
ʊʘʙʝʣʘ 1. ʈʘʟʣʠʯʠʪʝ ʢʦʤʙʠʥʘʮʠʿʝ ʜʝʟʠʥʬʝʢʮʠʦʥʠʭ ʩʨʝʜʩʪʘʚʘ ʢʦʿʘ ʩʫ ʢʦʨʠʰ˂ʝʥʘ ʟʘ ʪʨʝʪʤʘʥ 

ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʝʢʩʧʣʘʥʪʘʪʘ 

ʈʝʜʥʠ ʙʨʦʿ 

ʪʨʝʪʤʘʥʘ 

70% ʝʪʘʥʦʣ 10% ʚʘʨʠʢʠʥʘ 0,1% HgCl 2 

30 ʩʝʢ. 1 ʤʠʥ. 15 ʤʠʥ. 20 ʤʠʥ. 3 ʤʠʥ. 4 ʤʠʥ. 5 ʤʠʥ. 

1 - + + - - - - 

2 - + - + - - - 

3 + - - - + - - 

4 + - - - - + - 

5 + - - - - - + 

6 - + - - + - - 

7 - + - - - + - 

 

ɽʢʩʧʝʨʠʤʝʥʪ II 

ʋ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ, ʥʘʢʦʥ ʧʨʝʪʭʦʜʥʦʛ ʫʪʚʨʹʠʚʘˁʘ ʥʘʿʝʬʠʢʘʩʥʠʿʝ ʤʝʪʦʜʝ 

ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʝʢʩʧʣʘʥʪʘʪʘ ʟʘ ʦʙʝ ʩʦʨʪʝ, ʠʩʧʠʪʠʚʘʥ ʿʝ ʥʘʿʦʧʪʠʤʘʣʥʠʿʠ ʤʝʩʝʮ ʟʘ 

ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ. ʊʦʢʦʤ ʯʝʪʚʦʨʦʤʝʩʝʯʥʦʛ ʧʝʨʠʦʜʘ (ʤʘʿ- ʘʚʛʫʩʪ) ʠʩʧʠʪʠʚʘʥ ʿʝ 

ʫʪʠʮʘʿ ʜʚʝ ʧʨʦʮʝʜʫʨʝ ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ (ʪʨʝʪʤʘʥ 2 ʠ 6), ʢʦʿʝ ʩʫ ʜʘʣʝ ʥʘʿʙʦˀʝ 

ʨʝʟʫʣʪʘʪʝ ʫ ʧʨʝʪʭʦʜʥʦʿ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʦʜʠʥʠ ʫ ʩʤʠʩʣʫ ʝʬʠʢʘʩʥʦʩʪʠ ʧʦʢʨʝʪʘˁʘ ʩʪʝʨʠʣʥʝ 

ʣʠʩʥʝ ʨʦʟʝʪʝ ʢʦʜ ʦʙʝ ʩʦʨʪʝ. 

 

3.3.1.2. ʌʘʟʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ; ʤʠʥʝʨʘʣʥʠ ʩʘʩʪʘʚ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ 

ʅʘʢʦʥ ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ, ʠʟʜʘʥʮʠ ʦʙʝ ʩʦʨʪʝ ʩʫ ʤʫʣʪʠʧʣʠʮʠʨʘʥʠ ʥʘ 

ʦʨʠʛʠʥʘʣʥʦʿ Murashige & Skoog (1962) ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ (MS) ʢʦʿʘ ʿʝ ʩʘʜʨʞʘʚʘʣʘ 0,5 mg l
-1 

ɺɸʈ, 0,1 mg l
-1

 GA3. ɼʦ ʤʦʤʝʥʪʘ ʜʦʙʠʿʘˁʘ ʜʦʚʦˀʥʦʛ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʟʘ ʩʧʨʦʚʦʹʝˁʝ ʜʘˀʠʭ 

ʝʢʩʧʝʨʠʤʝʥʘʪʘ ʤʠʥʝʨʘʣʥʠ ʩʘʩʪʘʚ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʥʠʿʝ ʤʝˁʘʥ.  

ʋ ʜʘˀʠʤ ʝʢʩʧʝʨʠʤʝʥʪʠʤʘ ʠʩʧʠʪʘʥ ʿʝ ʫʪʠʮʘʿ ʧʨʦʤʝʥʝ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʧʦʜʣʦʛʝ ʥʘ 

ʝʬʠʢʘʩʥʦʩʪ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʢʨʦʟ ʚʘʨʠʨʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʘʢʨʦ ʩʦʣʠ  ʘʤʦʥʠʿʫʤ ʥʠʪʨʘʪʘ 

(NH4NO3) ʠ ʢʘʣʠʿʫʤ ʥʠʪʨʘʪʘ (ʂNO3), ʢʘʦ ʠ ʤʝʟʦ ʩʦʣʠ  ʢʘʣʮʠʿʫʤ ʭʣʦʨʠʜʘ (CaCl2), ʤʘʛʥʝʟʠʿʫʤ 

ʩʫʣʬʘʪʘ (MgSO4) ʠ ʢʘʣʠʿʫʤ ʜʠʭʠʜʨʦʛʝʥ ʬʦʩʬʘʪʘ (KH2PO4). ʀʩʧʠʪʘʥʦ ʿʝ ʫʢʫʧʥʦ 30 ʨʘʟʣʠʯʠʪʠʭ 

ʢʦʤʙʠʥʘʮʠʿʘ ʤʘʢʨʦ, ʤʝʟʦ ʩʦʣʠ ʠ ʛʚʦʞʹʘ ʟʘ ʦʙʝ ʩʦʨʪʝ (ʊʘʙʝʣʘ 2). ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʤʘʢʨʦ ʩʦʣʠ ʩʫ 
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ʚʘʨʠʨʘʣʝ ʫ ʨʘʟʤʝʨʠ 1Ĭ, ĲĬ, İĬ ,1İ Ĭ ʠ 2Ĭ, ʜʦʢ ʩʫ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʝʟʦ ʩʦʣʠ ʙʠʣʝ ʧʦʜʝʰʝʥʝ ʥʘ 

1Ĭ, ĲĬ ʠ İĬ, ʧʦʩʤʘʪʨʘʥʦ ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʨʞʘʿ ʠʩʪʠʭ ʫ ʩʪʘʥʜʘʨʜʥʦʿ MS ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ. 

ʊʘʢʦʹʝ, ʠʩʧʠʪʠʚʘʥʝ ʩʫ ʜʚʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʛʚʦʞʹʘ ʫ ʦʙʣʠʢʫ ʛʚʦʞʹʝ (II) ʩʫʣʬʘʪʘ (FeSO4)  1Ĭ ʠ 

1İĬ. ʉʚe ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʩʫ ʩʘʜʨʞʘʣʝ ʦʨʛʘʥʩʢʠ ʢʦʤʧʣʝʢʩ (ʚʠʪʘʤʠʥʝ) ʥʝʧʨʦʤʝˁʝʥ ʧʨʝʤʘ MS 

ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ, ʠ ʘʛʘʨ ʠ ʩʘʭʘʨʦʟʫ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ 7, ʦʜʥʦʩʥʦ 30 g l
-1
, ʨʝʜʦʩʣʝʜʦʤ. pH 

ʚʨʝʜʥʦʩʪ ʧʦʜʣʦʛʘ ʿʝ ʧʦʜʝʰʝʥʘ ʥʘ 5,7 ʥʘ pH- ʤʝʪʨʫ ʤʘʨʢʝ Bench 700 Series (Eutech Instruments 

Europe B.V., ʅʠʿʢʝʨʢ, ʍʦʣʘʥʜʠʿʘ).  

 
ʊʘʙʝʣʘ 2. ʂʦʤʙʠʥʘʮʠʿʝ ʤʘʢʨʦ, ʤʝʟʦ ʩʦʣʠ ʠ ʛʚʦʞʹʘ ʫ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʟʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʫ  

ʆʟʥʘʢʘ 

ʢʦʤʙʠʥʘʮʠʿʝ 

ʄʠʥʝʨʘʣʥʠ ʩʘʩʪʘʚ 
ʆʨʛʘʥʩʢʠ 

ʢʦʤʧʣʝʢʩ 

FeSO4 ×7 

H20 

ʍʦʨʤʦʥʩʢʠ ʩʘʩʪʘʚ 

(mg l
-1
) 

ʄʘʢʨʦ ʩʦʣʠ ʄʝʟʦ ʩʦʣʠ ʄʠʢʨʦ ʩʦʣʠ 
ɺɸʈ GA3 

A ʄS MS MS MS MS 0,5 0,1 

B MS ½ MS MS MS MS 0,5 0,1 

C MS ¾ MS MS MS MS 0,5 0,1 

D ½ MS MS MS MS MS 0,5 0,1 

ɽ ½ MS ½ MS MS MS MS 0,5 0,1 

F ½ MS ¾ MS MS MS MS 0,5 0,1 

G ¾ MS MS MS MS MS 0,5 0,1 

H ¾ MS ½ MS MS MS MS 0,5 0,1 

I ¾ MS ¾ MS MS MS MS 0,5 0,1 

J 1½ MS MS MS MS MS 0,5 0,1 

K 1½ MS ¾ MS MS MS MS 0,5 0,1 

L 1½ MS ½ MS MS MS MS 0,5 0,1 

M 2 MS MS MS MS MS 0,5 0,1 

N 2 MS ¾ MS MS MS MS 0,5 0,1 

O 2 MS ½ MS MS MS MS 0,5 0,1 

AA MS MS MS MS 1½MS 0,5 0,1 

BB MS ½ MS MS MS 1½ MS 0,5 0,1 

CC MS ¾ MS MS MS 1½ MS 0,5 0,1 

DD ½ MS MS MS MS 1½MS 0,5 0,1 

EE ½ MS ½ MS MS MS 1½ MS 0,5 0,1 

FF ½ MS ¾ MS MS MS 1½ MS 0,5 0,1 

GG ¾ MS MS MS MS 1½MS 0,5 0,1 

HH ¾ MS ½ MS MS MS 1½ MS 0,5 0,1 

II  ¾ MS ¾ MS MS MS 1½ MS 0,5 0,1 

JJ 1½MS MS MS MS 1½MS 0,5 0,1 

KK 1½ MS ¾ MS MS MS 1½ MS 0,5 0,1 

LL 1½ MS ½ MS MS MS 1½ MS 0,5 0,1 

MM 2 MS MS MS MS 1½MS 0,5 0,1 

NN 2 MS ¾ MS MS MS 1½ MS 0,5 0,1 

OO 2 MS ½ MS MS MS 1½ MS 0,5 0,1 
ʄS ï Murashige & Skoog (1962) ʭʨʘʥˀʠʚʘ ʧʦʜʣʦʛʘ; ʤʘʢʨʦ ʩʦʣʠ  NH4NO3 ʠ ʂNO3; ʤʝʟʦ ʩʦʣʠ  CaCl2, MgSO4 ʠ KH2PO;  ɺɸʈ 

 6-ʙʝʥʟʠʣ-ʘʤʠʥʦʧʫʨʠʥ; GA3  ʛʠʙʝʨʝʣʠʥʩʢʘ ʢʠʩʝʣʠʥʘ. 

 
ʇʨʘ˂ʝʥʠ ʩʫ ʧʘʨʘʤʝʪʨʠ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ (ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʜʫʞʠʥʘ ʦʩʦʚʠʥʩʢʦʛ ʠ 

ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ, ʢʘʦ ʠ ʙʨʦʿ ʣʠʩʪʦʚʘ ʦʩʦʚʠʥʩʢʦʛ ʠ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ), ʩʚʝʞʘ ʠ ʩʫʚʘ ʤʘʩʘ 
ʢʘʣʫʩʘ, ʦʩʦʚʠʥʩʢʦʛ ʠ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ. ʉʚʝʞʘ ʤʘʩʘ ʿʝ ʦʜʨʝʹʠʚʘʥʘ ʦʜʤʘʭ ʥʘʢʦʥ ʩʢʠʜʘˁʘ 
ʠʟʜʘʥʘʢʘ ʩʘ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʦʜʨʝʹʝʥʦʛ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ, ʜʦʢ ʿʝ ʩʫʚʘ ʤʘʩʘ ʤʝʨʝʥʘ ʥʘʢʦʥ 
ʩʫʰʝˁʘ ʥʘ 65 ÜC ʫ ʪʨʘʿʘˁʫ ʦʜ 48 h ʫ ʩʫʰʥʠʮʠ ʤʘʨʢʝ Memmert (Memmert GmbH, ʐʚʘʙʘʭ, 
ʅʝʤʘʯʢʘ). ʉʚʘ ʤʝʨʝˁʘ ʤʘʩʝ ʩʫ ʚʨʰʝʥʘ ʥʘ ʘʥʘʣʠʪʠʯʢʦʿ ʚʘʛʠ ʤʘʨʢʝ Ohaus ʈɸ214 (ʆhaus 
corporation, ʇʘʨʩʠʧʘʥʫ, ɳʫ ɷʝʨʩʠ, ʉɸɼ). ʀʩʧʠʪʠʚʘʥʝ ʩʫ ʠ ʩʧʝʮʠʬʠʯʥʝ ʧʦʿʘʚʝ, ʢʘʦ ʰʪʦ ʩʫ 
ʢʦʥʟʠʩʪʝʥʮʠʿʘ ʠ ʙʦʿʘ ʢʘʣʫʩʘ, ʦʙʦʿʝʥʦʩʪ ʠ ʧʦʣʦʞʘʿ ʣʠʩʪʦʚʘ, ʧʦʿʘʚʘ ʭʣʦʨʦʟʝ, ʥʝʢʨʦʟʝ ʠ ʜʨ. 
ʉʫʙʢʫʣʪʫʨʘ ʿʝ ʪʨʘʿʘʣʘ 42 ʜʘʥʘ (6 ʩʝʜʤʠʮʘ). ʅʘ ʩʚʘʢʫ ʠʩʧʠʪʠʚʘʥʫ ʭʨʘʥˀʠʚʫ ʧʦʜʣʦʛʫ, ʟʘ ʦʙe 
ʩʦʨʪʝ ʧʦʩʪʘʚˀʝʥʦ ʿʝ 30 ʫʥʠʬʦʨʤʥʠʭ ʠʟʜʘʥʘʢʘ (3 ʝʨʣʝʥʤʘʿʝʨ ʧʦʩʫʜʝ Ĭ10 ʠʟʜʘʥʘʢʘ ). 
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3.3.1.3. ʌʘʟʘ ʦʞʠˀʘʚʘˁʘ; ʭʦʨʤʦʥʩʢʠ ʩʘʩʪʘʚ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ 

ʋ ʬʘʟʠ ʦʞʠˀʘʚʘˁʘ ʢʦʨʠʰ˂ʝʥʘ ʿʝ MS ʭʨʘʥˀʠʚʘ ʧʦʜʣʦʛʘ ʩʘ ʤʠʥʝʨʘʣʥʠʤ ʩʦʣʠʤʘ 
ʩʤʘˁʝʥʠʤ ʥʘ ʧʦʣʦʚʠʥʫ ʠ ʥʝʧʨʦʤʝˁʝʥʠʤ ʦʨʛʘʥʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʫʟ ʚʘʨʠʨʘˁʝ ʭʦʨʤʦʥʩʢʦʛ 
ʩʘʩʪʘʚʘ. ʀʩʧʠʪʠʚʘʥ ʿʝ ʫʪʠʮʘʿ ʚʨʩʪʝ ʘʫʢʩʠʥʘ  IBA, ʘʣʬʘ-ʥʘʬʪʠʣ ʩʠʨ˂ʝʪʥʘ ʢʠʩʝʣʠʥʘ (NAA) ʠ 
ʠʥʜʦʣ-3-ʩʠʨ˂ʝʪʥʘ ʢʠʩʝʣʠʥʘ (IAA), ˁʠʭʦʚʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ (1 mg l

-1
 ʠ 2 mg l

-1
), ʢʘʦ ʠ ʧʨʠʩʫʩʪʚʘ 

ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʥʘ ʧʘʨʘʤʝʪʨʝ ʦʞʠˀʘʚʘˁʘ (1 g l
-l
) (ʊʘʙʝʣʘ 3). ʉʚʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʩʫ 

ʩʘʜʨʞʘʣʝ 0,1 mg l
-1 

GA3 . ʉʚʝ ʧʦʜʣʦʛʝ ʩʫ ʩʘʜʨʞʘʣʝ ʘʛʘʨ ʠ ʩʘʭʘʨʦʟʫ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ 7, ʦʜʥʦʩʥʦ 
20 g l

-1
, ʨʝʜʦʩʣʝʜʦʤ. pH ʚʨʝʜʥʦʩʪ ʿʝ ʧʦʜʝʰʝʥʘ ʥʘ 5,7. ʉʫʙʢʫʣʪʫʨʘ ʿʝ ʪʨʘʿʘʣʘ ʯʝʪʠʨʠ ʥʝʜʝˀʝ 

ʥʘʢʦʥ ʯʝʛʘ ʩʫ ʦʜʨʝʹʠʚʘʥʠ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ ʦʞʠˀʘʚʘˁʘ: ʧʨʦʮʝʥʘʪ ʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ, 
ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʠ ʜʫʞʠʥʘ ʢʦʨʝʥʦʚʘ, ʢʘʦ ʠ ʜʫʞʠʥʘ ʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ. ʇʦʨʝʜ ʪʦʛʘ, ʧʨʘ˂ʝʥʝ ʩʫ ʠ 
ʩʧʝʮʠʬʠʯʥʝ ʤʦʨʬʦʣʦʰʢʝ ʧʦʿʘʚʝ, ʢʘʦ ʰʪʦ ʩʫ ʭʣʦʨʦʟʘ, ʥʝʢʨʦʟʘ, ʧʦʣʦʞʘʿ ʠ ʦʙʦʿʝʥʦʩʪ ʣʠʩʪʦʚʘ ʠ 
ʜʨ. ʅʘ ʩʚʘʢʫ ʠʩʧʠʪʠʚʘʥʫ ʭʨʘʥˀʠʚʫ ʧʦʜʣʦʛʫ ʧʦʩʪʘʚˀʝʥʦ ʿʝ ʧʦ 30 ʫʥʠʬʦʨʤʥʠʭ ʠʟʜʘʥʘʢʘ (3 
ʝʨʣʝʥʤʘʿʝʨ ʧʦʩʫʜʝ Ĭ 10 ʠʟʜʘʥʘʢʘ).  

 
ʊʘʙʝʣʘ 3. ʍʦʨʤʦʥʩʢʠ ʩʘʩʪʘʚ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʢʦʨʠʰ˂ʝʥʠʭ ʟʘ ʦʞʠˀʘʚʘˁʝ 

ʆʟʥʘʢʘ ʧʦʜʣʦʛʝ 
ʍʦʨʤʦʥʩʢʠ ʩʘʩʪʘʚ (mg l

-1
) ɸʢʪʠʚʥʠ ʫʛʘˀ 

(g l
-1
) IBA  NAA IAA  GA3 

R1 1,0 - - 0,1 1,0 

R2 2,0 - - 0,1 1,0 

R3 - 1,0 - 0,1 1,0 

R4 - 2,0 - 0,1 1,0 

R5 - - 1,0 0,1 1,0 

R6 - - 2,0 0,1 1,0 

R7 1,0 - - 0,1 - 

R8 2,0 - - 0,1 - 

R9 - 1,0 - 0,1 - 

R10 - 2,0 - 0,1 - 

R11 - - 1,0 0,1 - 

R12 - - 2,0 0,1 - 

IBA  ʠʥʜʦʣ-3-ʙʫʪʝʨʥʘ ʢʠʩʝʣʠʥʘ; NAA  ʘʣʬʘ-ʥʘʬʪʠʣ ʩʠʨ˂ʝʪʥʘ ʢʠʩʝʣʠʥʘ; IAA  ʠʥʜʦʣ-3-ʩʠʨ˂ʝʪʥʘ ʢʠʩʝʣʠʥʘ; GA3  

ʛʠʙʝʨʝʣʠʥʩʢʘ ʢʠʩʝʣʠʥʘ. 

 

3.3.1.4. ʌʘʟʘ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ 

ʅʘʢʦʥ ʬʘʟʝ ʦʞʠˀʘʚʘˁʘ, in vitro ʦʞʠˀʝʥʝ ʠ ʥʝʦʞʠˀʝʥʝ ʙʠˀʢʝ ʩʫ ʩʘʹʝʥʝ ʫ ʩʪʝʨʠʣʘʥ 

ʩʫʧʩʪʨʘʪ ʠ ʘʢʣʠʤʘʪʠʟʦʚʘʥe ʫ ʫʩʣʦʚʠʤʘ ʩʪʘʢʣʘʨʝ, ʥʘ ʩʪʦʣʦʚʠʤʘ ʦʧʨʝʤʝˀʥʠʤ ʩʠʩʪʝʤʦʤ ʟʘ 

ʬʠʥʦ ʦʨʦʰʘʚʘˁʝ ʫ ʚʠʜʫ ʠʟʤʘʛʣʠʮʝ (Ămistò ʩʠʩʪʝʤ). ʇʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʦʚʘʥʠʭ ʙʠˀʘʢʘ ʿʝ 

ʫʪʚʨʹʝʥ 10 ʜʘʥʘ ʧʦʩʣʝ ʩʘʜˁʝ, ʪʿ. ʥʘʢʦʥ ʠʟʥʦʰʝˁʘ ʙʠˀʘʢʘ ʫ ex vitro ʫʩʣʦʚʝ. ʋʩʧʝʰʥʦʩʪ 

ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʿʝ ʧʨʘ˂ʝʥʘ ʪʦʢʦʤ ʪʨʠ ʤʝʩʝʮʘ, ʦʜ ʿʫʥʘ ʜʦ ʘʚʛʫʩʪʘ.  

ɸʢʣʠʤʘʪʠʟʦʚʘʥʝ ʙʠˀʢʝ ʤʘʣʠʥʝ ʜʦʙʠʿʝʥʝ ʫ ʧʨʚʦʿ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʦʜʠʥʠ ʩʫ 

ʠʩʢʦʨʠʰ˂ʝʥʝ ʟʘ ʟʘʩʥʠʚʘˁʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʟʘʩʘʜʘ ʫ ʮʠˀʫ ʠʩʧʠʪʠʚʘˁʘ ʙʠʦʣʦʰʢʠʭ ʠ 

ʧʨʦʠʟʚʦʜʥʠʭ ʦʩʦʙʠʥʘ ʦʚʠʭ ʙʠˀʘʢʘ ʫ ʧʦˀʩʢʠʤ ʫʩʣʦʚʠʤʘ. 

 

3.3.2. ʀʉʇʀʊʀɺɸɳɽ ɻɽʅɽʊʀʏʂɽ ʉʊɸɹʀʃʅʆʉʊʀ 

ʀʩʧʠʪʠʚʘˁʝ ʛʝʥʝʪʠʯʢʝ ʩʪʘʙʠʣʥʦʩʪʠ ʩʦʨʪʠ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʦʜʨʝʹʝʥʦ ʿʝ 

ʜʝʪʝʨʤʠʥʘʮʠʿʦʤ ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ ʧʨʠʤʝʥʦʤ ʩʚʝʪʣʦʩʥʝ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʝ ʤʠʢʨʦʩʢʦʧʠʿʝ, ʢʘʦ ʠ 

ʧʨʠʤʝʥʦʤ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ. 
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3.3.2.1. ʆʜʨʝʹʠʚʘˁʝ ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ ʙʦʿʝˁʝʤ ʩʘ ʘʮʝʪʦʢʘʨʤʠʥʦʤ, 4,6-ʜʠʘʤʠʜʠʥʦ-2-

ʬʝʥʠʣʠʥʜʦʣ-ʦʤ (ɼɸʇʀ) ʠ Hoechst- ʦʤ 33258 (ʍʝʭʩʪ) 

ʋ ʩʚʨʭʫ ʘʥʘʣʠʟʝ ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ, ʠʟʚʨʰʝʥʘ ʿʝ ʠʟʦʣʘʮʠʿʘ 10-15 ʢʦʨʝʥʦʚʘ ʫ ʘʢʪʠʚʥʦʿ 

ʬʘʟʠ ʨʘʩʪʘ ʟʘ ʩʚʘʢʫ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ. ʆʜʨʝʹʠʚʘˁʝ ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ ʩʧʨʦʚʝʜʝʥʦ ʿʝ ʧʨʝʤʘ 

ʤʝʪʦʜʠ ʢʦʿʫ ʩʫ ʤʦʜʠʬʠʢʦʚʘʣʠ Ruģiĺ et al. (1991) (ʩʚʝʪʣʦʩʥʘ ʤʠʢʨʦʩʢʦʧʠʿʘ), Preeda et al. (2007) 

ʠ Plaļkova et al. (2022) (ʬʣʫʦʨʝʩʮʝʥʪʥʘ ʤʠʢʨʦʩʢʦʧʠʿʘ).  

ʇʨʚʝ ʜʚʝ ʬʘʟʝ ʧʨʠʧʨʝʤʝ ʢʦʨʝʥʯʠ˂ʘ ʩʫ ʙʠʣʝ ʠʩʪʝ ʟʘ ʦʙʘ ʙʦʿʝˁʘ ʠ ʦʙʫʭʚʘʪʘʣʝ ʩʫ:   

× Предтретман  ʤʣʘʜʠ ʚʨʭʦʚʠ ʘʢʪʠʚʥo ʨʘʩʪʫ˂ʠʭ ʢʦʨʝʥʦʚʘ (1 cm) ʩʫ ʩʪʘʚˀʝʥʠ ʫ 0,002 

ʄ ʨʘʩʪʚʦʨ 8-ʭʠʜʨʦʢʩʠʭʠʥʦʣʠʥa ʠ ʜʨʞʘʥʠ 24 h ʥʘ +4ÁC; 

× Фиксација коренова  ʥʘʢʦʥ ʠʩʧʠʨʘˁʘ ʫ ʜʝʩʪʠʣʦʚʘʥʦʿ ʚʦʜʠ, ʬʠʢʩʘʮʠʿʘ ʢʦʨʝʥʦʚʘ ʿʝ 

ʫʨʘʹʝʥʘ ʩʚʝʞʝ ʧʨʠʧʨʝʤˀʝʥʠʤ ʨʘʩʪʚʦʨʦʤ ʛʣʘʮʠʿʘʣʥʝ ʩʠʨ˂ʝʪʥʝ ʢʠʩʝʣʠʥʝ ʠ ʝʪʘʥʦʣʘ ʫ 

ʦʜʥʦʩʫ 1:3 ʪʦʢʦʤ 24 h ʥʘ 20Üʉ. ʇʦʪʦʤ ʩʫ ʫʟʦʨʮʠ ʠʩʧʨʘʥʠ ʜʚʘ ʧʫʪʘ ʫ ʜʝʩʪʠʣʦʚʘʥʦʿ 

ʚʦʜʠ ʠ  ʯʫʚʘʥʠ ʫ 70% ʝʪʘʥʦʣʫ ʥʘ 20Áʉ ʜʦ ʜʘˀʝ ʘʥʘʣʠʟʝ. 

ɸ) ʇʦʩʪʫʧʘʢ ʙʦʿʝˁʘ ʢʦʨʝʥʦʚʘ ʘʮʝʪʦʢʘʨʤʠʥʦʤ (ʩʚʝʪʣʦʩʥʘ ʤʠʢʨʦʩʢʦʧʠʿʘ) ʠʤʘʦ ʿʝ 

ʩʣʝʜʝ˂ʝ ʬʘʟʝ: 

× Хидролиза  ʥʘʢʦʥ ʠʩʧʠʨʘˁʘ ʫ ʜʝʩʪʠʣʦʚʘʥʦʿ ʚʦʜʠ, ʟʘ ʦʤʝʢʰʘʚʘˁʝ ʪʢʠʚʘ, ʬʠʢʩʠʨʘʥʠ 

ʫʟʦʨʮʠ ʩʫ ʧʦʜʚʨʛʥʫʪʠ ʭʠʜʨʦʣʠʟʠ ʫ 5N HCL ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʪʨʘʿʘˁʫ ʜʦ 20 

ʤʠʥ; 

× Бојење узорака  ʥʘʢʦʥ ʠʩʧʠʨʘˁʘ ʫ ʜʝʩʪʠʣʦʚʘʥʦʿ ʚʦʜʠ, ʫʟʦʨʮʠ ʩʫ ʙʦʿʝʥʠ Feulgen-ʦʚʠʤ 

(Schiff) ʨʝʘʛʝʥʩʦʤ ʫ ʤʨʘʢʫ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʦʢʦʤ 4 h, ʥʘʢʦʥ ʯʝʛʘ ʩʫ ʧʦʥʦʚʦ 

ʠʩʧʨʘʥʠ ʜʝʩʪʠʣʦʚʘʥʦʤ ʚʦʜʦʤ; 

× Мацерација (дигестија) коренова  ʨʘʜʠ ʣʘʢʰʝʛ ʨʘʟʜʚʘʿʘˁʘ ˂ʝʣʠʿʘ, ʫʟʦʨʮʠ ʩʫ 

ʪʨʝʪʠʨʘʥʠ 2% ʨʘʩʪʚʦʨʦʤ ʧʝʢʪʠʥʘʟʝ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʪʨʘʿʘˁʫ ʦʜ 30 ʤʠʥ; 

× Припрема микроскопских препарата ï ʥʘ ʤʠʢʨʦʩʢʦʧʩʢʫ ʧʣʦʯʠʮʫ ʩʪʘʚˀʝʥʘ ʿʝ ʢʘʧ-ʜʚʝ 

45% ʨʘʩʪʚʦʨʘ ʩʠʨ˂ʝʪʥʝ ʢʠʩʝʣʠʥʝ. ʋ ˁʫ ʩʫ ʩʪʘʚˀʝʥʠ ʢʦʨʝʥʦʚʠ, ʠʛʣʠʮʘʤʘ ʿʝ ʫʢʣʦˁʝʥʘ 

ʢʘʣʠʧʪʨʘ, ʘ ʧʦʪʦʤ ʠʩʝʯʝʥ ʚʨʰʥʠ ʜʝʦ ʢʦʨʝʥʘ ʢʦʿʠ ʩʘʜʨʞʠ ʤʝʨʠʩʪʝʤʩʢʝ ˂ʝʣʠʿʝ, ʫ ʜʫʞʠʥʠ 

ʦʜ 2ï3 mm. ɼʘ ʙʠ ʩʝ ʜʦʙʠʦ ʙʦˀʠ ʢʦʥʪʨʘʩʪ ʭʨʦʤʦʟʦʤʘ ʫ ʦʜʥʦʩʫ ʥʘ ʮʠʪʦʧʣʘʟʤʫ, ʜʦʜʘʚʘʥʘ 

ʿʝ ʢʘʧ-ʜʚʝ ʘʮʝʪʦʢʘʨʤʠʥʘ. ʂʦʨʝʥʦʚʠ ʩʫ ʧʦʪʦʤ ʧʦʢʣʘʧʘʥʠ ʩʘ ʧʦʢʨʦʚʥʦʤ ˀʫʩʧʦʤ ʠ ʨʘʹʝʥ ʿʝ 

ʩʢʚʦʰ, ʪʿ. ʧʨʠʪʠʩʘʢ ʢʫʮʢʘˁʝʤ ʩʘ ʧʠʥʮʝʪʦʤ, ʜʘ ʙʠ ʩʝ ʰʪʦ ʙʦˀʝ ʫʦʯʠʣʝ ʠ ʨʘʟʣʠʢʦʚʘʣʝ 

ʤʝʪʘʬʘʟʥʝ ʧʣʦʯʝ. ʆʚʘ ʧʨʠʧʨʝʤʘ ʫʟʦʨʘʢʘ ʿʝ ʫʨʘʹʝʥʘ ʥʘ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʫ ʤʘʨʢʝ Leica 

E24 (Leica Microsystems GmbH, ʅʫʩʣʦʭ, ʅʝʤʘʯʢʘ). ʇʣʦʯʠʮʘ ʿʝ ʧʦʪʦʤ ʧʘʨ ʧʫʪʘ 

ʧʨʦʚʫʯʝʥa ʢʨʦʟ ʘʣʢʦʭʦʣʥʠ ʧʣʘʤʝʥʠʢ ʠ ʜʘˀʝ ʧʦʩʤʘʪʨʘˁʝ, ʧʨʝʛʣʝʜʘˁʝ ʠ ʩʣʠʢʘˁʝ 

ʭʨʦʤʦʟʦʤʘ ʿʝ ʫʨʘʹʝʥʦ ʥʘ ʤʠʢʨʦʩʢʦʧʫ ʤʘʨʢʝ Olympus BX61 (ʊʦʢʠʦ, ɱʘʧʘʥ) ʧʨʠ ʩʚʝʪʣʦʤ 

ʨʝʞʠʤʫ ʠ ʫʚʝ˂ʘˁʫ ʦʜ x100.  

ɹ) ʇʦʩʪʫʧʘʢ ʙʦʿʝˁʘ ʬʣʫʦʨʝʩʮʝʥʪʥʠʤ ʙʦʿʘʤʘ ɼɸʇʀ ʠ ʍʝʭʩʪ ʠʤʘʦ ʿʝ ʩʣʝʜʝ˂ʝ ʬʘʟʝ: 

× Хидролизу  ʥʘʢʦʥ ʠʩʧʠʨʘˁʘ ʫ ʜʝʩʪʠʣʦʚʘʥʦʿ ʚʦʜʠ, ʦʤʝʢʰʘʚʘˁʝ ʢʦʨʝʥʦʚʘ ʿʝ ʫʨʘʹʝʥʦ ʫ 

1N NaOH ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ 2 h, a ʧʦʪʦʤ ʥʘ 60ÁC 10 ʤʠʥʫʪʘ; 

× Мацерација (дигестија) ензимима  ʢʦʨʝʥʦʚʠ ʩʫ ʜʨʞʘʥʠ 45 ʤʠʥʫʪʘ ʥʘ 37ÁC ʫ 

ʤʝʰʘʚʠʥʠ ʝʥʟʠʤʘ: 1mM ʝʪʠʣʝʥ-ʜʠʘʤʠʥ-ʪʝʪʨʘ ʩʠʨ˂ʝʪʥʝ ʢʠʩʝʣʠʥʝ ï ɽɼʊɸ, 4% 

ʮʝʣʫʣʘʟʝ (Onozuka RS), 0,2% ʜʨʠʟʝʣʘʟʝ ʠ 2,1% ʤʘʮʝʨʦʟʠʤa (R10); 

× Припрема микроскопских препарата  ʥʘ ʤʠʢʨʦʩʢʦʧʩʢʫ ʧʣʦʯʠʮʫ ʩʪʘʚˀʝʥʘ ʿʝ ʢʘʧ-

ʜʚʝ 60% ʨʘʩʪʚʦʨʘ ʩʠʨ˂ʝʪʥʝ ʢʠʩʝʣʠʥʝ. ʋ ˁʫ ʩʫ ʩʪʘʚˀʝʥʠ ʢʦʨʝʥʦʚʠ, ʠʛʣʠʮʘʤʘ ʿʝ 

ʫʢʣʦˁʝʥʘ ʢʘʣʠʧʪʨʘ, ʘ ʧʦʪʦʤ ʠʩʝʯʝʥ ʚʨʰʥʠ ʜʝʦ ʢʦʨʝʥʘ ʢʦʿʠ ʩʘʜʨʞʠ ʤʝʨʠʩʪʝʤʩʢʝ 

˂ʝʣʠʿʝ, ʫ ʜʫʞʠʥʠ ʦʜ 2ï3 mm. ʂʦʨʝʥʦʚʠ ʩʫ ʧʦʪʦʤ ʧʦʢʣʘʧʘʥʠ ʩʘ ʧʦʢʨʦʚʥʦʤ ˀʫʩʧʦʤ ʠ 

ʨʘʹʝʥ ʿʝ ʩʢʚʦʰ. ʆʚʘ ʧʨʠʧʨʝʤʘ ʫʟʦʨʘʢʘ ʿʝ ʫʨʘʹʝʥʘ ʥʘ ʩʪʝʨʝʦʤʠʢʨʦʩʢʦʧʫ Leica E24 

(Leica Microsystems Nussloch GmbH, ʅʝʤʘʯʢʘ). ʇʨʠʧʨʝʤˀʝʥʠ ʫʟʦʨʮʠ ʩʫ ʟʘʤʨʟʥʫʪʠ ʥʘ 

80 ÁC ʫ ʪʨʘʿʘˁʫ ʦʜ 5 ʤʠʥʫʪʘ. ʇʦʪʦʤ ʿʝ ʙʨʟʦ ʫʢʣʦˁʝʥʘ ʧʦʢʨʦʚʥʘ ˀʫʩʧʘ ʧʦʤʦ˂ʫ 

ʞʠʣʝʪʘ; 

× Бојење флуорохромним бојама ï ʥʘ ʢʦʨʝʥʯʠ˂ʝ ʿʝ ʩʪʘʚˀʝʥʘ ʢʘʧ-ʜʚʝ ʙʦʿʝ, ʠʣʠ ɼɸʇʀ, 

ʠʣʠ ʍʝʭʩʪ-ʘ (ʦʙʘ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ 20 Õg/ml) ʠ ʜʘˀʝ ʧʦʩʤʘʪʨʘˁʝ, ʧʨʝʛʣʝʜʘˁʝ ʠ 
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ʩʣʠʢʘˁʝ ʭʨʦʤʦʟʦʤʘ ʿʝ ʫʨʘʹʝʥʦ ʥʘ ʤʠʢʨʦʩʢʦʧʫ ʤʘʨʢʝ Olympus BX61 (Olympus, ʊʦʢʠʦ, 

ɱʘʧʘʥ) ʧʨʠ ʋɺ ʩʚʝʪʣʫ ʠ ʫʚʝ˂ʘˁʫ ʦʜ x100. 

 

                

ʉʣʠʢʘ 6. ʐʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʦʜʨʝʹʠʚʘˁʘ ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ ʧʨʠʤʝʥʦʤ ʩʚʝʪʣʦʩʥʝ  ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʝ 

ʤʠʢʨʦʩʢʦʧʠʿʝ (ʰʝʤʘ: ʦʨʠʛʠʥʘʣ) 

 

3.3.2.2. ʇʨʦʪʦʯʥʘ ʮʠʪʦʤʝʪʨʠʿʘ  

ɼʨʫʛʘ ʤʝʪʦʜʘ ʢʦʿʘ ʿʝ ʢʦʨʠʰ˂ʝʥʘ ʟʘ ʠʩʧʠʪʠʚʘˁʝ ʛʝʥʝʪʠʯʢʝ ʩʪʘʙʠʣʥʦʩʪʠ ʙʠˀʘʢʘ 

ʨʘʟʣʠʯʠʪʦʛ ʧʦʨʝʢʣʘ ʿʝ ʧʨʦʪʦʯʥʘ ʮʠʪʦʤʝʪʨʠʿʘ. ɺʨʰʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʨʝʣʘʪʠʚʥʦʛ ʩʘʜʨʞʘʿʘ 

ʥʫʢʣʝʘʨʥʝ ɼʅʂ, ʦʜʥʦʩʥʦ ʥʠʚʦʘ ɼʅʂ ʧʣʦʠʜʠʿʝ (Arumuganathan & Earle, 1991) ʫ ʫʟʦʨʮʠʤʘ 

ʤʣʘʜʠʭ, ʪʝʢ ʬʦʨʤʠʨʘʥʠʭ ʣʠʩʪʦʚʘ. ɿʘ ʠʩʧʠʪʠʚʘˁʝ ʛʝʥʝʪʠʯʢʝ ʩʪʘʙʠʣʥʦʩʪʠ ʢʦʜ ʦʙʝ ʩʦʨʪʝ ʤʘʣʠʥʝ, 

ʢʘʦ ʢʦʥʪʨʦʣʘ ʟʘ ʧʦʨʝʹʝˁʝ ʨʝʣʘʪʠʚʥʦʛ ʩʘʜʨʞʘʿʘ ɼʅʂ ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʙʠˀʢʝ ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ 

ʢʘʪʝʛʦʨʠʿʠ ʧʨʝʜʦʩʥʦʚʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʝ ʩʝ ʯʫʚʘʿʫ ʫ ʫʩʣʦʚʠʤʘ ʤʨʝʞʘʥʠʢʘ (in vivo 

ʢʦʥʪʨʦʣʥʝ ʙʠˀʢʝ) ʠ ʢʦʿʝ ʩʫ ʧʨʝʜʩʪʘʚˀʘʣʝ ʧʦʯʝʪʥʠ ʤʘʪʝʨʠʿʘʣ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ in vitro ʢʫʣʪʫʨʘ. 

ʆʚʝ ʙʠˀʢʝ ʧʦʨʝʹʝʥʝ ʩʫ ʩʘ in vitro ʠʟʜʘʥʮʠʤʘ, ʙʠˀʢʘʤʘ ʢʦʿʝ ʩʫ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʘʜʘʧʪʠʨʘʥʠʤ ʫ ʩʪʘʢʣʘʨʠ, ʢʘʦ ʠ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʤ ʙʠˀʢʘʤʘ 

(ʠʟʜʘʥʮʠʤʘ). ʋ ʮʠˀʫ ʠʟʦʣʘʮʠʿʝ ʿʝʜʘʨʘ ʠʟ ʙʠˀʥʠʭ ˂ʝʣʠʿʘ, ʣʠʩʪʦʚʠ ʩʫ ʤʘʮʝʨʠʨʘʥʠ ʫ ʭʣʘʜʥʦʤ 

ɼʅʂ ʧʫʬʝʨʫ ʢʦʿʠ ʿʝ ʩʘʜʨʞʘʦ ɼʅʂ ʚʝʟʫʿʫ˂ʠ ʬʣʫʦʨʦʭʨʦʤ, ɼɸʇʀ, ʢʦʿʠ ʩʝ ʩʧʝʮʠʬʠʯʥʦ ʚʝʟʫʿʝ ʟʘ 

ʜʚʦʣʘʥʯʘʥʫ ɼʅʂ. ɼɸʇʀ ʦʤʦʛʫ˂ʘʚʘ ʜʝʪʝʢʮʠʿʫ ʥʫʢʣʝʘʨʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫ ʦʜʨʝʹʝʥʠʤ 

ʩʧʝʢʪʨʘʣʥʠʤ ʦʧʩʝʟʠʤʘ. ɱʝʜʨʘ ʩʝ ʫʨʝʹʫʿʫ ʪʘʢʦ ʜʘ ʧʨʦʣʘʟʝ ʿʝʜʥʦ ʧʦ ʿʝʜʥʦ ʢʨʦʟ ʣʘʩʝʨʩʢʠ ʩʥʦʧ, ʛʜʝ 

ʩʝ ʤʝʨʠ ʠʥʪʝʥʟʠʪʝʪ ʨʘʩʝʿʘʚʘˁʘ ʩʚʝʪʣʦʩʪʠ ʠ ʬʣʫʦʨʝʩʮʝʥʮʠʿʘ. ʇʫʬʝʨʫ ʿʝ ʟʘʪʠʤ ʜʦʜʘʚʘʥʘ 

ʨʠʙʦʥʫʢʣʝʘʟʘ ʨʘʜʠ ʝʣʠʤʠʥʘʮʠʿʝ ʈʅʂ, ʘ ʜʦʙʠʿʝʥʘ ʩʫʩʧʝʥʟʠʿʘ ʿʝ ʬʠʣʪʨʠʨʘʥʘ ʢʨʦʟ ʥʘʿʣʦʥʩʢʠ 

ʬʠʣʪʝʨ ʩʘ ʦʪʚʦʨʠʤʘ ʚʝʣʠʯʠʥʝ 40 Õm. ʌʠʣʪʨʘʪ ʿʝ ʥʘʢʦʥ ʪʦʛʘ ʘʥʘʣʠʟʠʨʘʥ ʫ ʧʨʦʪʦʯʥʦʤ 

ʮʠʪʦʤʝʪʨʫ ʤʘʨʢʝ Sysmex (Sysmex Corporation, ʍʘʤʙʫʨʛ, ʅʝʤʘʯʢʘ). ɿʘ ʢʘʣʠʙʨʘʮʠʿʫ ʤʝʨʝˁʘ ʠ 

ʫʧʦʨʝʹʠʚʘˁʝ ʚʨʝʜʥʦʩʪʠ, ʢʘʦ ʠʥʪʝʨʥʠ ʩʪʘʥʜʘʨʜ ʢʦʨʠʰ˂ʝʥʦ ʿʝ ʪʢʠʚʦ ʣʠʩʪʘ (Allium cepa) 

ʧʦʟʥʘʪʦʛ ʥʫʢʣʝʘʨʥʦʛ ɼʅʂ ʩʘʜʨʞʘʿʘ. ʀʟʤʝʨʝʥʘ ʬʣʫʦʨʝʩʮʝʥʮʠʿʝ ʿʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʩʘʜʨʞʘʿʫ 

ʥʫʢʣʝʘʨʥʝ ɼʅʂ. G0/G1 ʧʠʢ ʠʥʪʝʨʥʦʛ ʩʪʘʥʜʘʨʜʘ ʿʝ ʧʦʜʝʰʝʥ ʥʘ ʧʦʟʠʮʠʿʠ ʦʢʦ 2800 ʥʘ ʣʠʥʝʘʨʥʦʿ 

ʩʢʘʣʠ ʬʣʫʦʨʝʩʮʝʥʮʠʿʝ ʟʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʧʦʜʝʰʝʥ ʦʢʦ 2400, ʧʨʠ ʯʝʤʫ 

ʥʘʚʝʜʝʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʨʝʣʘʪʠʚʥʝ ʿʝʜʠʥʠʮʝ ʬʣʫʦʨʝʩʮʝʥʮʠʿʝ. ɿʘ ʩʚʘʢʠ ʫʟʦʨʘʢ 

ʨʝʣʘʪʠʚʘʥ ʩʘʜʨʞʘʿ ɼʅʂ ʿʝ ʜʦʙʠʿʝʥ ʜʝˀʝˁʝʤ ʤʝʜʠʿʘʥʝ G0/G1 ʧʠʢʘ ʠʩʧʠʪʠʚʘʥʦʛ ʫʟʦʨʢʘ ʩʘ 

ʤʝʜʠʿʘʥʦʤ G0/G1 ʧʠʢʘ ʠʥʪʝʨʥʦʛ ʩʪʘʥʜʘʨʜʘ ʥʘ ʣʠʥʝʘʨʥʦʿ ʩʢʘʣʠ ʠʥʪʝʥʟʠʪʝʪʘ ʬʣʫʦʨʝʩʮʝʥʮʠʿʝ. 

ʉʚʝʪʣʦʩʥʘ 

ʤʠʢʨʦʩʢʦʧʠʿʘ 

ʌʣʫʦʨʝʩʮʝʥʪʥʘ 

ʤʠʢʨʦʩʢʦʧʠʿʘ 

ʄʘʮʝʨʘʮʠʿʘ 

ʭʨʦʤʦʟʦʤʘ  

ɹʦʿʝˁʝ 

ʭʨʦʤʦʟʦʤʘ 

ʍʠʜʨʦʣʠʟʘ 

ʭʨʦʤʦʟʦʤʘ 

ʍʠʜʨʦʣʠʟʘ 

ʭʨʦʤʦʟʦʤʘ 

ʄʘʮʝʨʘʮʠʿʘ 

ʭʨʦʤʦʟʦʤʘ  

ɹʨʦʿʘˁʝ 

ʭʨʦʤʦʟʦʤʘ 

ɹʦʿʝˁʝ 

ʭʨʦʤʦʟʦʤʘ 

ʇʨʝʜʪʨʝʪʤʘʥ  

ʌʠʢʩʘʮʠʿʘ 

ʭʨʦʤʦʟʦʤʘ 

ʇʨʠʧʨʝʤʘ 

ʧʨʝʧʘʨʘʪʘ 

ʇʨʠʧʨʝʤʘ 

ʧʨʝʧʘʨʘʪʘ 
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3.3.3. ʀʉʊʈɸɾʀɺɸɳɽ ʋ ʇʆɲʉʂʀʄ ʋʉʃʆɺʀʄɸ 

ɿʘ ʠʩʪʨʘʞʠʚʘˁʝ ʫ ʧʦˀʩʢʠʤ ʫʩʣʦʚʠʤʘ ʟʘʩʥʦʚʘʥ ʿʝ ʟʘʩʘʜ ʜʚʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʫʧʦʪʨʝʙʦʤ 

ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (ʉʣʠʢʘ 7ʘ), ʠ ʩʪʘʥʜʘʨʜʥʠʤ ʨʘʟʤʥʦʞʘʚʘˁʝʤ 

(ʠʟʜʘʥʮʠʤʘ), ʢʦʿʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ  ʢʘʦ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ (ʉʣʠʢʘ 7ʙ).  

ʀʩʧʠʪʠʚʘˁʝ ʿʝ ʦʙʫʭʚʘʪʠʣʦ ʯʝʪʠʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʦʜʠʥʝ. ʋ ʧʨʚʦʿ ʛʦʜʠʥʠ ʢʘʜʘ ʿʝ 

ʟʘʩʥʦʚʘʥ ʟʘʩʘʜ (2018.) ʩʫ ʠʩʧʠʪʠʚʘʥʠ ʩʘʤʦ ʧʘʨʘʤʝʪʨʠ ʚʝʛʝʪʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ, ʘ ʫ ʦʩʪʘʣʠʤ 

ʛʦʜʠʥʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ ʧʘʨʘʤʝʪʨʠ ʚʝʛʝʪʘʪʠʚʥʦʛ ʠ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ, ʢʘʦ ʠ ʢʚʘʣʠʪʝʪʘ 

ʧʣʦʜʘ (2019 2021.). 

 

 
   ɸ ɹ 

ʉʣʠʢʘ 7. ʉʘʜʥʠʮʝ ʤʘʣʠʥʝ ʜʦʙʠʿʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (ʘ) ʠ ʩʪʘʥʜʘʨʜʥʠʤ ʨʘʟʤʥʦʞʘʚʘˁʝʤ  

ʠʟʜʘʥʮʠʤʘ (ʙ) (ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 

 

3.3.4. ɽʂʉʇɽʈʀʄɽʅʊɸʃʅʀ ɼʀɿɸɱʅ 

ʆʛʣʝʜ ʿʝ ʧʦʩʪʘʚˀʝʥ ʧʦ ʩʠʩʪʝʤʫ ʧʦʜʝˀʝʥʠʭ ʧʘʨʮʝʣʘ. ʅʘ ʛʣʘʚʥʠʤ ʧʘʨʮʝʣʘʤʘ ʩʫ 

ʨʘʩʧʦʨʝʹʝʥʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ (ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ), ʘ ʫ ʧʦʪʧʘʨʮʝʣʘʤʘ ʿʝ ʙʠʣʘ ʢʦʤʙʠʥʘʮʠʿʘ 

ʜʨʫʛʘ ʜʚʘ ʬʘʢʪʦʨʘ (ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ). 

ʉʚʘʢʠ ʥʠʚʦ ʬʘʢʪʦʨʘ ʿʝ ʧʨʠʤʝˁʝʥ ʫ ʪʨʠ ʧʦʥʘʚˀʘˁʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʩʚʘʢʦ ʧʦʥʘʚˀʘˁʝ 

ʦʙʫʭʚʘʪʠʣʦ 10 ʙʠˀʘʢʘ. ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʝʢʧʩʧʝʨʠʤʝʥʪ ʦʙʫʭʚʘʪʠʦ 2 ʩʦʨʪʝ, 2 ʪʠʧʘ ʩʘʜʥʠʮʘ,  ʠ 3 

ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪ ʿʝ ʫʢʫʧʥʦ ʫʢˀʫʯʝʥʦ 360 ʙʠʘˀʢʘ. ɿʘ ʥʘʚʦʜˁʘʚʘˁʝ 

ʦʛʣʝʜʥʦʛ ʟʘʩʘʜʘ ʧʨʠʤʝˁʝʥ ʿʝ ʩʠʩʪʝʤ ʟʘ ʟʘʣʠʚʘˁʝ Ăʢʘʧ ʧʦ ʢʘʧò, ʩʘ ʨʘʩʪʦʿʘˁʝʤ ʠʟʤʝ˂ʫ ʢʘʧˀʘʯʘ 

ʦʜ 0,3 m ʠ  ʧʨʦʪʦʢʦʤ ʧʦ ʢʘʧˀʘʯʫ 2 l h
-1
, ʪʘʢʦ ʜʘ ʿʝ ʙʨʦʿ ʢʘʧˀʘʯʘ ʧʦ ʿʝʜʥʦʤ ʭʝʢʪʘʨʫ ʠʟʥʦʩʠʦ 

11.111, ʦʜʥʦʩʥʦ 1,11 ʢʘʧˀʘʯʘ m
-2.  

ʊʦʢʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʘ˂ʝʥ ʿʝ ʫʪʠʮʘʿ ʩʣʝʜʝ˂ʘ ʪʨʠ ʬʘʢʪʦʨʘ:  

1) ʩʦʨʪʝ  ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ. 

2) ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ  ʩʘʜʥʠʮʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (ʂʊ) ʠ 

ʩʘʜʥʠʮʝ ʧʨʦʠʟʚʝʜʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (ʉʊ), ʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʟʜʘʥʮʠʤʘ 

(ʢʦʥʪʨʦʣʥʝ ʩʘʜʥʠʮʝ).   

3) ʥʘʚʦʜˁʘʚʘˁʝ  ʧʨʘ˂ʝʥ ʿʝ ʫʪʠʮʘʿ ʪʨʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ:  

× ʢʦʤʝʨʮʠʿʘʣʥʦ ʥʘʚʦʜˁʘʚʘˁʝ (ʥʘʚʦʜˁʘʚʘˁʝʤ ʿʝ ʥʘʜʦʢʥʘʹʝʥʦ 100% ʚʦʜʝ ʠʟʛʫʙˀʝʥʝ 

ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʦʤ)  100% ɽʊʩ; 

× ʨʝʜʫʢʦʚʘʥʦ ʥʘʚʦʜˁʘʚʘˁʝ I (ʥʘʚʦʜˁʘʚʘˁʝʤ ʿʝ ʥʘʜʦʢʥʘʹʝʥʦ 50% ʚʦʜʝ ʠʟʛʫʙˀʝʥʝ 

ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʦʤ)  50% ɽʊʩ; 

× ʨʝʜʫʢʦʚʘʥʦ ʥʘʚʦʜˁʘʚʘˁʝ II (ʥʘʚʦʜˁʘʚʘˁʝʤ ʿʝ ʥʘʜʦʢʥʘʹʝʥʦ 25% ʚʦʜʝ ʠʟʛʫʙˀʝʥʝ 

ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʦʤ)  25% ɽʊʩ. 
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ɺʨʝʜʥʦʩʪ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ ʤʘʣʠʥʝ (ɽʊʩ) ʠʟʨʘʯʫʥʘʪa je ʢʘʦ ʧʨʦʠʟʚʦʜ ʨʝʬʝʨʝʥʪʥʝ 

ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ (ɽʊʦ) ʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʢʫʣʪʫʨʝ (ʂʩ), ʢʦʿʠ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʧʨʝʜʩʪʘʚˀʘ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʦʪʨʦʰˁʝ ʚʦʜʝ ʙʠˀʢʝ ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʬʝʨʝʥʪʥʫ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʫ (Black et 

al., 2018). ʇʨʦʛʥʦʟʠʨʘʥʘ ʨʝʬʝʨʝʥʪʥʘ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʘ (ɽʊʦ) ʿʝ ʠʟʨʘʯʫʥʘʪʘ ʧʦ ʿʝʜʥʘʯʠʥʠ 

Hargreaves-a (Hargreaves & Allen, 2003), ʢʦʜ ʢʦʿʝ ʩʝ ʠʟʨʘʯʫʥʘʚʘˁʝ ʙʘʟʠʨʘ ʥʘ ʤʘʢʩʠʤʘʣʥʠʤ, 

ʤʠʥʠʤʘʣʥʠʤ ʠ ʩʨʝʜˁʠʤ ʜʥʝʚʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʚʘʟʜʫʭʘ, ʢʘʦ ʠ ʥʘ ʝʢʩʪʨʘʪʝʨʝʩʪʨʠʯʢʦʤ 

ʉʫʥʯʝʚʦʤ ʟʨʘʯʝˁʫ ʠ ʜʫʞʠʥʠ ʦʙʜʘʥʠʮʝ ʪʦʢʦʤ ʛʦʜʠʥʝ ʟʘ ʜʘʪʠ ʣʦʢʘʣʠʪʝʪ. ʆʜʨʝʹʠʚʘˁʝ ʜʥʝʚʥʝ 

ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʢʦʿʫ ʪʨʝʙʘ ʜʦʜʘʪʠ ʧʫʪʝʤ ʥʘʚʦʜˁʘʚʘˁʘ ʟʘʩʥʠʚʘʣʦ ʩʝ ʥʘ ʜʥʝʚʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ 

ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ, ʜʦʙʠʿʝʥʠʤ ʥʘ ʦʩʥʦʚʫ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ. ʇʦʜʘʮʠ ʦ 

ʨʝʬʝʨʝʥʪʥʦʿ ɽʊʦ ʧʨʝʫʟʝʪʠ ʩʫ ʩʘ ʩʘʿʪʘ ʈʝʧʫʙʣʠʯʢʦʛ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʦʛ ʟʘʚʦʜʘ ʉʨʙʠʿʝ 

(RHMZ/meteorologija/agrometeorologija/ potencijalna evapotranspiracija/). ʋ ʧʝʨʠʦʜʫ ʧʦʩʣʝ ʢʠʰʝ, 

ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʜʦʜʘʪʘ ʥʘʚʦʜˁʘʚʘˁʝʤ ʿʝ ʫʤʘˁʝʥʘ ʟʘ ʢʦʣʠʯʠʥʫ ʜʦʙʠʿʝʥʫ ʧʨʠʨʦʜʥʠʤ ʧʫʪʝʤ. 

ʄʝʨʝˁʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʿʝ ʚʨʰʝʥʦ ʥʘ ʜʥʝʚʥʦʤ ʥʠʚʦʫ ʫʧʦʪʨʝʙʦʤ ʢʠʰʦʤʝʨʘ. ʅʘʚʦʜˁʘʚʘˁʝ 

ʿʝ ʩʧʨʦʚʦʹʝʥʦ ʦʜ ʤʘʿʘ ʜʦ ʩʝʧʪʝʤʙʨʘ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʦʜʠʥʘʤʘ 2018, 2019. ʠ 2021. ʄʝʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʂʩ ʠ ɽʊʩ ʟʘ ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ 2018 2021. ʧʨʝʜʩʪʘʚˀʝʥʝ ʩʫ ʫ Tʘʙʝʣʠ 4.  

 
ʊʘʙʝʣʘ 4. ʂʦʝʬʠʮʠʿʝʥʪ ʢʫʣʪʫʨʝ (ʂʩ) ʠ ʤʝʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʝʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʿʝ (ɽʊʩ) ʟʘ ʤʘʣʠʥʫ (2018

2021) 

ʄʝʩʝʮ 
ʂʦʝʬʠʮʠʿʝʥʪ 

ʢʫʣʪʫʨʝ 

ɽʊʩ (mm) 

2018. 2019. 2020. 2021. 

ʄʘʿ 0,6 85,0 60,2 65,3 70,8 

ɱʫʥ 1,0 128,6 135,9 120,2 139,6 

ɱʫʣ 0,9 101,6 133,3 127,3 145,2 

ɸʚʛʫʩʪ 0,8 99,6 106,4 109,7 103,4 

 

ʋʢʫʧʥʘ ʤʝʩʝʯʥʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʧʦʪʨʝʙʥʘ ʟʘ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ 100% ɽʊʩ ʠʟʨʘʯʫʥʘʪʘ 

ʿʝ ʥʘ ʦʩʥʦʚʫ ʤʝʩʝʯʥʝ ʢʦʣʠʯʠʥʝ ʧʘʜʘʚʠʥʘ ʠ ʠʟʨʘʯʫʥʘʪʝ ʤʝʩʝʯʥʝ ɽʊʩ (Tʘʙʝʣʘ 5). ʂʦʣʠʯʠʥʘ ʚʦʜʝ 

ʢʦʿʘ ʩʝ ʜʦʜʘʿʝ ʥʘʚʦʜˁʘʚʘˁʝʤ ʟʘ ʜʨʫʛʘ ʜʚʘ ʨʝʞʠʤʘ ʿʝ ʩʤʘˁʝʥʘ ʥʘ 50% ɽʊʩ, ʦʜʥʦʩʥʦ 25% ɽʊʩ. 

 
ʊʘʙʝʣʘ 5. ʄʝʩʝʯʥʝ ʧʘʜʘʚʠʥʝ ʠ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʜʦʜʘʪʘ ʥʘʚʦʜˁʘʚʘˁʝʤ (ʤʘʿ ʩʝʧʪʝʤʙʘʨ; 2018 2021) ʟʘ 

100% ɽʊʩ 

ʄʝʩʝʮ 
ɺʠʰʝʛ. ʧʨʦʩʝʢ  

1998-2017 

ʇʘʜʘʚʠʥʝ (mm) 
ʂʦʣʠʯʠʥʘ ʚʦʜʝ ʜʦʜʘʪʘ 

ʥʘʚʦʜˁʘʚʘˁʝʤ (mm) 

2018. 2019. 2020. 2021. 2018. 2019. 2020. 2021. 

ʄʘʿ 87,9 84,7 102,8 84,4 59,9 0,3 0 0 10,9 

ɱʫʥ 91,0 169,3 163,4 147,3 26,3 0 0 0 113,3 

ɱʫʣ 74,4 219,9 26,5 127,7 83,4 0 106,8 0 61, 

ɸʚʛʫʩʪ 59,1 50,2 46,9 117,7 33,5 49,4 59,9 0 69,9 

 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʧʨʝʤʘʰʠʣʘ ʧʦʪʨʝʙʥʫ ʢʦʣʠʯʠʥʫ ʚʦʜʝ ʟʘ 

ʥʘʚʦʜˁʘʚʘˁʝ ʤʘʣʠʥʝ ʫ 2020. ʛʦʜʠʥʠ, ʥʘʚʦʜˁʘʚʘˁʝ ʿʝ ʠʩʢˀʫʯʝʥʦ ʢʘʦ ʬʘʢʪʦʨ ʫ ʪʦʿ ʛʦʜʠʥʠ. 

ʋʪʠʮʘʿ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʙʠʦʣʦʰʢʝ ʠ ʧʨʦʜʫʢʪʠʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʤʘʣʠʥʝ ʠʩʧʠʪʠʚʘʥʝ ʩʫ ʠ ʫ ʧʦʤʝʥʫʪʦʿ ʛʦʜʠʥʠ. 

 

3.3.5. ʀʉʇʀʊʀɺɸʅʀ ʇɸʈɸʄɽʊʈʀ 

ʇʨʦʛʨʘʤ ʠʩʪʨʘʞʠʚʘˁʘ je ʦʙʫʭʚʘʪʠo ʦʜʨʝʹʠʚʘˁe ʚʝ˂ʝʛ ʙʨʦʿʘ ʧʘʨʘʤʝʪʘʨʘ, ʢʦʿʠ ʩʫ ʫ 

ʮʠˀʫ ʣʘʢʰʝʛ ʧʨʦʫʯʘʚʘˁʘ ʛʨʫʧʠʩʘʥʠ ʫ ʥʝʢʦʣʠʢʦ ʮʝʣʠʥʘ:  

¶ ʌʝʥʦʣʦʰʢʝ ʦʩʦʙʠʥʝ ʤʘʣʠʥʝ; 

¶ ʇʘʨʘʤʝʪʨʠ ʚʝʛʝʪʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʤʘʣʠʥʝ;  

¶ ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʤʘʣʠʥʝ;  

¶ ʇʘʨʘʤʝʪʨʠ ʢʚʘʣʠʪʝʪʘ ʧʣʦʜʦʚʘ (ʬʠʟʠʯʢʘ, ʭʝʤʠʿʩʢʘ ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʘ ʩʚʦʿʩʪʚʘ ʧʣʦʜʘ 
ʤʘʣʠʥʝ). 
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3.3.5.1. ʌʝʥʦʣʦʰʢʝ ʦʩʦʙʠʥʝ ʤʘʣʠʥʝ  

ʋ ʦʢʚʠʨʫ ʬʝʥʦʣʦʰʢʠʭ ʦʩʦʙʠʥʘ ʪʦʢʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʧʨʘ˂ʝʥʝ ʩʫ: 

¶ ʬʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ (ʧʦʯʝʪʘʢ, ʢʨʘʿ ʠ ʪʨʘʿʘˁʝ); 

¶ ʬʝʥʦʬʘʟʘ ʟʨʝˁʘ ʧʣʦʜʦʚʘ (ʧʦʯʝʪʘʢ, ʢʨʘʿ ʠ ʪʨʘʿʘˁʝ). 

 

3.3.5.1.1. ʌʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ 

ɿʘ ʩʚʘʢʠ ʪʠʧ ʩʘʜʥʠʮʘ ʢʦʜ ʦʙʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʦʜʨʝʹʝʥʠ ʩʫ ʧʦʯʝʪʘʢ, ʢʨʘʿ ʠ ʪʨʘʿʘˁʝ 

ʬʝʥʦʬʘʟʝ ʮʚʝʪʘˁʘ ʨʝʛʠʩʪʨʦʚʘˁʝʤ ʜʘʪʫʤʘ ʧʦʯʝʪʢʘ (ʢʘʜʘ ʩʝ ʦʪʚʦʨʠ 10% ʮʚʝʪʦʚʘ) ʠ ʢʨʘʿʘ 

ʮʚʝʪʘˁʘ (ʢʘʜʘ ʩʘ 90% ʮʚʝʪʦʚʘ ʦʧʘʜʥʫ ʢʨʫʥʠʯʥʠ ʣʠʩʪʠ˂ʠ), ʘ ʪʨʘʿʘˁʝ ʮʚʝʪʘˁʘ  ʠʟʨʘʯʫʥʘʪʦ ʿʝ ʫ 

ʜʘʥʠʤʘ (ʉʣʠʢʘ 8).  

 

 

ʉʣʠʢʘ 8. ʌʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ ʤʘʣʠʥʝ (ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 

 

3.3.5.1.2. ʌʝʥʦʬʘʟʘ ʟʨʝˁʘ ʧʣʦʜʘ 

ɿʘ ʩʚʘʢʠ ʪʠʧ ʩʘʜʥʠʮʘ ʢʦʜ ʦʙʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʦʜʨʝʹʝʥʠ ʩʫ ʧʦʯʝʪʘʢ, ʢʨʘʿ ʠ ʪʨʘʿʘˁʝ 

ʬʝʥʦʬʘʟʝ ʟʨʝˁʘ ʧʣʦʜʘ ʨʝʛʠʩʪʨʦʚʘˁʝʤ ʜʘʪʫʤʘ ʟʘ ʧʦʯʝʪʘʢ (ʢʘʜʘ ʿʝ ʟʨʝʣʦ 10% ʧʣʦʜʦʚʘ) ʠ ʢʨʘʿ 

ʟʨʝˁʘ (ʜʘʥ ʧʦʩʣʝʜˁʝ ʙʝʨʙʝ), ʠ ʠʟʨʘʯʫʥʘʪʦ ʝʿ ʪʨʘʿʘˁʝ ʬʝʥʦʬʘʟʝ ʟʨʝˁʘ ʫ ʜʘʥʠʤʘ (ʉʣʠʢʘ 9). 

 

 

ʉʣʠʢʘ 9. ʌʝʥʦʬʘʟʘ ʟʨʝˁʘ ʧʣʦʜʘ ʤʘʣʠʥʝ (ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 
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3.3.5.2. ʇʘʨʘʤʝʪʨʠ ʚʝʛʝʪʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʤʘʣʠʥʝ 

ʊʦʢʦʤ ʯʝʪʚʦʨʦʛʦʜʠʰˁʝʛ ʠʩʧʠʪʠʚʘˁʘ (2018 2021.) ʧʨʘ˂ʝʥʠ ʩʫ ʧʘʨʘʤʝʪʨʠ ʚʝʛʝʪʘʪʠʚʥʦʛ 

ʧʦʪʝʥʮʠʿʘʣʘ: 

¶ ʙʨʦʿ ʥʦʚʠʭ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ;  

¶ ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ; 

¶ ʫʢʫʧʥʘ ʜʫʞʠʥʘ ʠʟʜʘʥʢʘ (cm); 

¶ ʜʫʞʠʥʘ ʠʥʪʝʨʥʦʜʠʿʘ (cm); 

¶ ʧʦʚʨʰʠʥʘ ʿʝʜʥʦʛ ʣʠʩʪʘ (cm
2
); 

¶ ʫʢʫʧʥʘ ʣʠʩʥʘ ʧʦʚʨʰʠʥʘ ʠʟʜʘʥʢʘ (cm
2
). 

ʀʩʧʠʪʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʚʝʛʝʪʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʤʘʣʠʥʝ ʦʙʘʚˀʝʥʦ ʿʝ ʧʨʝʙʨʦʿʘʚʘˁʝʤ 

ʠ ʫʦʙʠʯʘʿʝʥʠʤ ʤʦʨʬʦʤʝʪʨʠʿʩʢʠʤ ʤʝʨʝˁʝʤ ʥʘ ʢʨʘʿʫ ʚʝʛʝʪʘʮʠʿʝ ʟʘ ʩʚʘʢʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʫ 

ʛʦʜʠʥʫ (2018 2021. ʛʦʜʠʥʝ). ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʦʜʨʝʹʝʥ ʿʝ 

ʙʨʦʿʘˁʝʤ ʩʚʠʭ ʠʟʜʘʥʘʢʘ ʠ ʜʝˀʝˁʝʤ ʩʘ ʜʫʞʠʥʦʤ ʰʧʘʣʠʨʘ ʫ ʩʚʘʢʦʤ ʪʨʝʪʤʘʥʫ. ʋʢʫʧʥʘ ʜʫʞʠʥʘ 

ʠʟʜʘʥʘʢʘ ʿʝ ʦʜʨʝʹʝʥʘ ʤʝʪʨʦʤ, ʘ ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ ʿʝ ʦʜʨʝʹʝʥ ʜʝˀʝˁʝʤ 

ʫʢʫʧʥʝ ʜʫʞʠʥʝ ʠʟʜʘʥʘʢʘ ʩʘ ʙʨʦʿʝʤ ʥʦʜʫʩʘ. ʇʦʚʨʰʠʥʘ ʣʠʩʪʘ ʿʝ ʦʜʨʝʹʝʥʘ ʩʢʝʥʠʨʘˁʝʤ ʣʠʩʪʦʚʘ 

(ʩʢʝʥʠʨʘʥ ʿʝ ʩʚʘʢʠ ʧʝʪʠ ʣʠʩʪ ʧʦ ʠʟʜʘʥʢʫ), ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʦʜʨʝʹʠʚʘʥʘ  ʧʦʚʨʰʠʥʘ ʿʝʜʥʦʛ ʣʠʩʪʘ ʫ 

ʧʨʦʛʨʘʤʫ Adobe Photoshop CS5 (Datta & Chakroboarty, 2018). ʄʥʦʞʝˁʝʤ ʙʨʦʿʘ ʣʠʩʪʦʚʘ ʠ 

ʧʦʚʨʰʠʥʝ ʿʝʜʥʦʛ ʣʠʩʪʘ ʠʟʨʘʯʫʥʘʪʘ ʿʝ ʫʢʫʧʥʘ ʣʠʩʥʘ ʧʦʚʨʰʠʥʘ ʠʟʜʘʥʢʘ.   

 

3.3.5.3. ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʤʘʣʠʥʝ 

ʊʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ ʠʩʧʠʪʠʚʘˁʘ (20192021.) ʧʨʘ˂ʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ 

ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ: 

¶ ʙʨʦʿ ʠ ʜʫʞʠʥʘ ʨʦʜʥʠʭ ʛʨʘʥʘ ʧʦ ʠʟʜʘʥʢʫ; 

¶ ʙʨʦʿ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ; 

¶ ʙʨʦʿ ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ; 

¶ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ (g); 

¶ ʧʨʠʥʦʩ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ (kg). 

ʀʩʧʠʪʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʤʘʣʠʥʝ ʦʙʘʚˀʝʥʘ ʩʫ ʙʨʦʿʘˁʝʤ ʠ 

ʤʝʨʝˁʝʤ ʥʘ ʜʚʦʛʦʜʠʰˁʠʤ ʠʟʜʘʥʮʠʤʘ, ʥʘ ʧʝʪ ʠʟʜʘʥʘʢʘ ʧʦ ʧʦʥʘʚˀʘˁʫ ʟʘ ʩʚʘʢʠ ʠʩʧʠʪʠʚʘʥʠ 

ʪʨʝʪʤʘʥ. ʄʝʨʝˁʘ ʩʫ ʦʙʘʚˀʝʥʘ ʩʪʘʥʜʘʨʜʥʠʤ ʤʦʨʬʦʤʝʪʨʠʿʩʢʠʤ ʤʝʪʦʜʘʤʘ ʠ ʧʨʝʙʨʦʿʘʚʘˁʝʤ, ʘ 

ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʦʜʨʝʹʝʥ ʿʝ ʤʝʨʝˁʝʤ ʤʘʩʝ ʫʙʨʘʥʠʭ ʧʣʦʜʦʚʘ ʩʘ ʿʝʜʥʦʛ ʠʟʜʘʥʢʘ ʠʟ ʩʚʘʢʝ ʙʝʨʙʝ ʠ 

ʩʫʤʠʨʘˁʝʤ ʧʨʠʥʦʩʘ ʠʟ ʩʚʠʭ ʙʝʨʙʠ. ʇʨʠʥʦʩ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʦʜʨʝʹʝʥ ʿʝ ʢʘʦ ʧʨʦʠʟʚʦʜ 

ʧʨʠʥʦʩʘ ʧʦ ʿʝʜʥʦʤ ʠʟʜʘʥʢʫ ʠ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ. 

 

3.3.5.4. ʇʘʨʘʤʝʪʨʠ ʢʚʘʣʠʪʝʪʘ ʧʣʦʜʘ ʤʘʣʠʥʝ 

3.3.5.4.1. ʌʠʟʠʯʢʘ ʩʚʦʿʩʪʚʘ ʧʣʦʜʘ  

ʀʩʧʠʪʠʚʘˁʝ ʬʠʟʠʯʢʠʭ ʦʩʦʙʠʥʘ ʧʣʦʜʘ ʤʘʣʠʥʝ ʦʙʘʚˀʝʥʦ ʿʝ ʫ ʧʦʯʝʪʥʦʿ, ʩʨʝʜʠʰˁʦʿ ʠ 

ʟʘʚʨʰʥʦʿ ʙʝʨʙʠ ʪʦʢʦʤ 2019 2021. ʛʦʜʠʥʝ. ʀʟʨʘʯʫʥʘʪʝ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʩʚʝ ʪʨʠ ʙʝʨʙʝ 

ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʟʘ ʩʪʘʪʠʩʪʠʯʢʫ ʦʙʨʘʜʫ.  

ʋ ʦʢʚʠʨʫ ʠʩʧʠʪʠʚʘˁʘ ʬʠʟʠʯʢʠʭ ʩʚʦʿʩʪʘʚʘ ʧʣʦʜʘ ʫ ʧʝʨʠʦʜʫ 2019ī2021. ʛʦʜʠʥʝ ʧʨʘ˂ʝʥʠ 

ʩʫ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: 

¶ ʤʘʩʘ ʧʣʦʜʘ (g); 

¶ ʜʫʞʠʥʘ ʧʣʦʜʘ (mm); 

¶ ʰʠʨʠʥʘ ʧʣʦʜʘ (mm); 

¶ ʙʨʦʿ ʢʦʰʪʫʥʠʮʘ ʫ ʧʣʦʜʫ.  

ʅʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʨʠ ʦʜʨʝʹʝʥʠ ʩʫ ʩʪʘʥʜʘʨʜʥʠʤ ʤʦʨʬʦʤʝʪʨʠʿʩʢʠʤ ʤʝʪʦʜʘʤʘ ʠ 

ʧʨʝʙʨʦʿʘʚʘˁʝʤ ʥʘ ʫʟʦʨʢʫ ʦʜ 20 ʧʣʦʜʦʚʘ ʧʦ ʿʝʜʥʦʤ ʧʦʥʘʚˀʘˁʫ ʟʘ ʩʚʘʢʠ ʠʩʧʠʪʠʚʘʥʠ ʪʨʝʪʤʘʥ 

(ʫʢʫʧʥʦ 60 ʧʣʦʜʦʚʘ ʧʦ ʪʨʝʪʤʘʥʫ). ʄʘʩʘ ʧʣʦʜʘ ʿʝ ʦʜʨʝʹʝʥʘ ʤʝʨʝˁʝʤ ʥʘ ʪʝʭʥʠʯʢʦʿ ʚʘʛʠ ʤʘʨʢʝ IKA 
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(IKA -Werke GmbH & Co. KG , ʐʪʘʫʬʝʥ, ʅʝʤʘʯʢʘ). ɼʠʤʝʥʟʠʿʝ ʧʣʦʜʘ (ʜʫʞʠʥʘ ʠ ʰʠʨʠʥʘ 

ʠʟʨʘʞʝʥʝ ʫ mm) ʦʜʨʝʹʝʥʝ ʩʫ ʤʝʨʝˁʝʤ ʜʠʛʠʪʘʣʥʠʤ ʰʫʙʣʝʨʦʤ (Carl Roth, GmbH, Germany).  

ʅʘʢʦʥ ʟʘʚʨʰʝʥʝ ʬʠʟʠʯʢʝ ʘʥʘʣʠʟʝ ʧʣʦʜʦʚʘ ʠʩʪʠ ʫʟʦʨʮʠ ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʟʘ ʘʥʘʣʠʟʫ 

ˁʠʭʦʚʦʛ ʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ. ʋʟʦʨʮʠ ʠʟ ʪʨʠ ʙʝʨʙʝ (ʧʦʯʝʪʥʘ, ʩʨʝʜˁʘ, ʟʘʚʨʰʥʘ) ʩʫ ʥʘʢʦʥ 

ʟʘʤʨʟʘʚʘˁʘ ʩʘʩʪʘʚˀʝʥʠ ʠ ʥʘʧʨʘʚˀʝʥ ʿʝ ʧʨʦʩʝʯʘʥ ʫʟʦʨʘʢ. ʍʝʤʠʿʩʢʝ ʘʥʘʣʠʟʝ ʩʫ ʦʙʫʭʚʘʪʠʣʝ 

ʦʜʨʝʹʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ, ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ, pH ʚʨʝʜʥʦʩʪʠ ʩʦʢʘ 

ʧʣʦʜʘ, ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʠ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ, ʩʘʭʘʨʦʟʝ, ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʠ ʬʝʥʦʣʘ, ʩʘʜʨʞʘʿ 

ʚʠʪʘʤʠʥʘ C, ʢʘʦ ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʧʨʠʤʝʥʦʤ ʜʚʘ ʪʝʩʪʘ.  

 

3.3.5.4.2. ʍʝʤʠʿʩʢʘ ʩʚʦʿʩʪʚʘ ʧʣʦʜʘ 

1) Одређивање садржаја растворљиве суве материје у плоду малине 

ʉʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʦʜʨʝʹʝʥ ʿʝ ʧʦʤʦ˂ʫ ʜʠʛʠʪʘʣʥʦʛ ʨʝʬʨʘʢʪʦʤʝʪʨʘ 

(Hanna instruments, Carl Zeiss, Jena, Germany) ʠ ʚʨʝʜʥʦʩʪʠ ʩʫ ʠʟʨʘʞʝʥʝ ʫ ʧʨʦʮʝʥʪʠʤʘ.  

 

2) Одређивање садржаја инвертних, укупних шећера и сахарозе у плоду малине 

ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʠ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʠ ʩʘʭʘʨʦʟʝ ʦʜʨʝʹʝʥ ʿʝ ʚʦʣʫʤʝʪʨʠʿʩʢʠ ʧʨʝʤʘ 

ʤʝʪʦʜʠ Luff ï Schoorl-ʘ (ɷʘʤʠ˂, 1989). ʄʝʪʦʜʘ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʨʝʜʫʢʮʠʦʥʠʤ ʦʩʦʙʠʥʘʤʘ ʰʝ˂ʝʨʘ 

ʢʦʿʠ ʫ ʦʜʨʝʹʝʥʠʤ ʫʩʣʦʚʠʤʘ ʧʨʝʚʦʜʝ ʙʘʢʘʨ-ʩʫʣʬʘʪ (CuSO4) ʠʟ Luff-ʦʚʦʛ ʨʘʩʪʚʦʨʘ ʫ ʙʘʢʘʨ-

ʦʢʩʠʜ (Cu2O). ʋ ʢʠʩʝʣʦʿ ʩʨʝʜʠʥʠ ʥʝʨʝʜʫʢʦʚʘʥʠ ʿʦʥʠ ʙʘʢʨʘ (Cu
2+
) ʩʘ ʢʘʣʠʿʫʤ ʿʦʜʠʜʦʤ (ʂɱ) ʜʘʿʫ 

ʝʢʚʠʚʘʣʝʥʪʥʫ ʢʦʣʠʯʠʥʫ ʝʣʝʤʝʥʪʘʨʥʦʛ ʿʦʜʘ ʢʦʿʠ ʩʝ ʦʜʨʝʹʫʿʝ ʪʠʪʨʘʮʠʿʦʤ ʩʘ ʨʘʩʪʚʦʨʦʤ 

ʥʘʪʨʠʿʫʤ-ʪʠʦʩʫʣʬʘʪʘ (Na2S2O3) ʫʟ ʩʢʨʦʙ ʢʘʦ ʠʥʜʠʢʘʪʦʨ.  

ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ, ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʠ ʩʘʭʘʨʦʟʝ ʿʝ ʠʟʨʘʞʝʥ ʫ ʧʨʦʮʝʥʪʠʤʘ.  

 

3) Одређивање садржаја укупних киселина  

ɿʘ ʦʜʨʝʹʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʦʜʤʝʨʝʥʘ ʿʝ ʭʦʤʦʛʝʥʠʟʦʚʘʥʘ ʤʘʩʘ ʫʟʦʨʢʘ (2 

g) ʢʦʿʘ ʿʝ ʨʘʩʪʚʦʨʝʥʘ ʩʘ 100 ml ʚʦʜʝ. ʅʘʢʦʥ ʪʦʛʘ, ʦʙʘʚˀeʥʘ ʿʝ ʪʠʪʨʘʮʠʿʘ ʩʘ ʨʘʩʪʚʦʨʦʤ 0,1 N 

ʥʘʪʨʠʿʫʤ ʭʠʜʨʦʢʩʠʜʘ (NaOH) ʫʟ ʜʦʜʘʚʘˁʝ 0,3 ml ʬʝʥʦʣʬʪʘʣʝʠʥʘ ʢʘʦ ʠʥʜʠʢʘʪʦʨʘ. ʉʘʜʨʞʘʿ 

ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʠʟʨʘʯʫʥʘʪ ʿʝ ʤʥʦʞʝˁʝʤ ʬʘʢʪʦʨʘ ʟʘ ʣʠʤʫʥʩʢʫ ʢʠʩʝʣʠʥʫ ʩʘ ʢʦʣʠʯʠʥʦʤ 

ʫʪʨʦʰʝʥʦʛ 0,1 N NaOH. ʂʠʩʝʣʦʩʪ ʿʝ ʠʟʨʘʞʝʥʘ ʫ ʧʨʦʮʝʥʪʠʤʘ ʝʢʚʠʚʘʣʝʥʪʘ ʣʠʤʫʥʩʢʝ ʢʠʩʝʣʠʥʝ. 

 

4) Одређивање садржаја укупних антоцијана у плоду малине 

ʆʜʨʝʹʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʚʨʰʝʥʦ ʿʝ pH 

ʜʠʬʝʨʝʥʮʠʿʘʣʥʦʤ ʤʝʪʦʜʦʤ (Liu et al., 2002). ʋʟʝʪʦ ʿʝ 20 g ʫʟʦʨʢʘ ʧʣʦʜʘ, ʢʦʿʠ ʿʝ 

ʭʦʤʦʛʝʥʠʟʦʚʘʥ ʩʘ 40 ml ʝʢʩʪʨʘʢʮʠʦʥʦʛ ʨʘʩʪʚʦʨʘ (95% ʝʪʘʥʦʣ/1,5 N HCl, ʦʜʥʦʩʘ ʟʘʧʨʝʤʠʥʝ 

85:15). ʋ ʭʦʤʦʛʝʥʘʪ ʿʝ ʜʦʜʘʪʦ ʿʦʰ 30 ml ʝʢʩʪʨʘʢʮʠʦʥʦʛ ʨʘʩʪʚʦʨʘ, ʘ ʟʘʪʠʤ ʿʝ ʠʟʚʨʰʝʥʘ 

ʬʠʣʪʨʘʮʠʿʘ ʚʘʢʫʫʤ ʬʠʣʪʝʨʦʤ. ʆʩʪʘʪʘʢ ʫ ʚʘʢʫʫʤ ʬʠʣʪʝʨʫ ʿʝ ʧʨʝʣʠʚʝʥ ʩʘ 70 ml ʝʢʩʪʨʘʢʮʠʦʥʦʛ 

ʨʘʩʪʚʦʨʘ, ʠ ʥʘʢʦʥ ʜʚʘ ʩʘʪʘ ʿʝ ʧʦʥʦʚʦ ʠʟʚʨʰʝʥʘ ʬʠʣʪʨʘʮʠʿʘ. ɼʦʙʠʿʝʥʠ ʝʢʩʪʨʘʢʪ ʿʝ ʧʨʝʥʝʪ ʫ 

ʥʦʨʤʘʣʥʠ ʩʫʜ ʠ ʜʦʧʫˁʝʥ ʝʢʩʪʨʘʢʮʠʦʥʠʤ ʨʘʩʪʚʦʨʦʤ ʜʦ ʟʘʧʨʝʤʠʥʝ 200 ml. ɼʚʘ ʧʫʪʘ ʧʦ 1 ml 

ʜʦʙʠʿʝʥʦʛ ʝʢʩʪʨʘʢʪʘ ʿʝ ʨʘʟʙʣʘʞʝʥʦ ʜʦ ʟʘʧʨʝʤʠʥʝ 25 ml ʩʘ ʧʫʬʝʨʠʤʘ. ɱʝʜʘʥ ʥʦʨʤʘʣʘʥ ʩʫʜ ʿʝ 

ʜʦʧʫˁʝʥ 0,025 M ʢʘʣʠʿʫʤ ʭʣʦʨʠʜʥʠʤ ʧʫʬʝʨʦʤ (pH ʚʨʝʜʥʦʩʪʠ 1,0), ʘ ʜʨʫʛʠ 0,4 M ʥʘʪʨʠʿʫʤ 

ʘʮʝʪʘʪʥʠʤ ʧʫʬʝʨʦʤ (pH ʚʨʝʜʥʦʩʪʠ 4,5).  

ʅʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʫ ʤʘʨʢʝ Jenway 6300 (Jenway, ʊʨʠʤ, ʀʨʩʢʘ) je ʤʝʨʝʥʘ ʘʧʩʦʨʙʘʥʮʘ 

ʜʦʙʠʿʝʥʠʭ ʨʘʩʪʚʦʨʘ ʥʘ 510 ʠ 700 nm ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ. ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʿʝ 

ʠʟʨʘʯʫʥʘʪ ʫʧʦʪʨʝʙʦʤ ʤʦʣʘʨʥʦʛ ʝʢʩʪʠʥʢʮʠʦʥʦʛ ʢʦʝʬʠʮʠʿʝʥʪʘ (ʟʘ ʮʠʿʘʥʠʜʠʥ-3- ʛʣʫʢʦʟʠʜ 

ʠʟʥʦʩʠ 29600 L cm
-1

 mol
-1
) ʠ ʘʧʩʦʨʙʘʥʮʝ ʧʨʝʤʘ ʩʣʝʜʝʹʦʿ ʬʦʨʤʫʣʠ: 

ὃ [(A510īA700) pH 1,0 ī (A510īA700) pH 4,5] 

ʈʝʟʫʣʪʘʪʠ ʩʫ ʠʟʨʘʞʝʥʠ ʢʘʦ mg ʝʢʚʠʚʘʣʝʥʪʘ ʮʠʿʘʥʠʜʠʥ-3-ʛʣʫʢʦʟʠʜʘ ʥʘ 100 g ʩʚʝʞʝ 

ʤʘʩʝ ʧʣʦʜʘ (mg ʝʢʚ. ʮʠʿʘʥʠʜʠʥ-3-ʛʣʫʢʦʟʠʜʘ /100 g ʩʚ.ʤ.ʧʣʦ.).  
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5) Одређивање садржаја витамина C 

ʉʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ C ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʿʝ ʦʜʨʝʹʝʥ ʤʝʪʦʜʦʤ ʿʦʜʦʤʝʪʨʠʿʩʢʝ ʪʠʪʨʘʮʠʿʝ 

(Rikovski et al., 1989).  

ʋʟʦʨʮʠ ʩʫ ʥʘʿʧʨʝ ʭʦʤʦʛʝʥʠʟʦʚʘʥʠ, ʘ ʧʦʪʦʤ ʿʝ ʦʜʤʝʨʝʥʦ  5 g ʧʣʦʜʘ ʫ ʥʦʨʤʘʣʥʠ ʩʫʜ ʦʜ 

100 ml, ʫʟ ʜʦʜʘʪʘʢ 2 ml HCl, ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʩʫʜ ʜʦʧʫˁʝʥ ʜʦ ʮʨʪʝ 2% ʨʘʩʪʚʦʨʦʤ ʩʠʨ˂ʝʪʥʝ 

ʢʠʩʝʣʠʥʝ (CH3COOH). ʅʘʢʦʥ ʦʜʣʝʞʘʚʘˁʘ ʫʟʦʨʘʢʘ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʤʨʘʢʫ ʫ ʪʨʘʿʘˁʫ 

ʦʜ 30 ʤʠʥʫʪʘ ʠʟʚʨʰʝʥʘ ʿʝ ʪʠʪʨʘʮʠʿʘ ʩʘ ʂɱ ʫʟ ʜʦʜʘʪʘʢ ʢʘʣʠʿʫʤ-ʿʦʜʘʪʘ (KJO3) ʠ 30 ml ʨʘʩʪʚʦʨʘ 

ʩʫʤʧʦʨʥʝ ʢʠʩʝʣʠʥʝ (H2SO4) ʜʦ ʧʦʿʘʚʝ ʩʚʝʪʣʦ ˀʫʙʠʯʘʩʪʝ ʙʦʿʝ. 

ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʚʠʪʘʤʠʥʘ ʉ ʫ ʧʣʦʜʫ ʿʝ ʠʟʨʘʯʫʥʘʪʘ ʥʘ ʦʩʥʦʚʫ ʟʘʧʨʝʤʠʥʝ ʫʪʨʦʰʝʥʦʛ 

KJO3 ʠ ʠʟʨʘʞʝʥʘ ʿʝ ʫ mg ʚʠʪʘʤʠʥʘ ʥʘ 100 g ʩʚʝʞʝ ʤʘʩʝ ʧʣʦʜʘ (mg/100 g ʩʚ. ʤ. ʧʣʦ.). 

 

6) Одређивање садржаја укупних фенола у плоду малине 

ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʦʜʨʝʹʝʥ ʿʝ ʩpʝʢʪʨʦʬʦʪʦʤʝʪʨʠʿʩʢʠ, ʤʦʜʠʬʠʢʦʚʘʥʦʤ Folin-

Ciocalteu ʤʝʪʦʜʦʤ (Singleton et al., 1999).  

ʋʟʦʨʮʠ ʩʚʝʞʠʭ ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ ʩʫ ʭʦʤʦʛʝʥʠʟʦʚʘʥʠ ʧʦʤʦ˂ʫ ʰʪʘʧʥʦʛ ʤʠʢʩʝʨʘ. ʆʜ 

ʭʦʤʦʛʝʥʘʪʘ ʿʝ ʫʟʝʪʦ 2 g ʠ ʝʢʩʪʨʘʢʮʠʿʘ je ʠʟʚʨʰʝʥʘ ʫ 20 ml ʝʢʩʪʨʘʢʮʠʦʥʦʛ ʨʘʩʪʚʦʨʘ 

(ʤʝʪʘʥʦʣ/ʚʦʜʘ, 80:20). ʋʟʦʨʮʠ ʩʫ ʧʨʝʙʘʯʝʥʠ ʫ ʫʣʪʨʘʩʦʥʠʯʥʦ ʢʫʧʘʪʠʣʦ ʫ ʪʨʘʿʘˁʫ ʦʜ 30 ʤʠʥʫʪʘ. 

ʅʘʢʦʥ ʮʝʥʪʨʠʬʫʛʠʨʘˁʘ ʥʘ 3000 rpm ʫ ʪʨʘʿʘˁʫ ʦʜ 5 ʤʠʥʫʪʘ, ʠʟʚʨʰʝʥʘ ʿʝ ʬʠʣʪʨʘʮʠʿʘ ʠ ʫʟʦʨʮʠ 

ʩʫ ʢʦʨʠʰ˂ʝʥʠ ʟʘ ʜʘˀʝ ʘʥʘʣʠʟʝ. 

ʉʪʘʥʜʘʨʜʥʠ ʨʘʩʪʚʦʨʠ ʥʘʧʨʘʚˀʝʥʠ ʩʫ ʩʘ ʛʘʣʥʦʤ ʢʠʩʝʣʠʥʦʤ (GA), ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʦʜ 12,5 

ʜʦ 200 mg ml
-l 
ʨʘʜʠ ʜʦʙʠʿʘˁʘ ʢʘʣʠʙʨʘʮʠʦʥʝ ʢʨʠʚʝ. ʆʜʤʝʨʝʥʦ ʿʝ 200 ɛl ʫʟʦʨʢʘ ʠ ʧʦʤʝʰʘʥʦ ʩʘ 1,5 

ml 10% Folin-Ciocalteu ʨʝʘʛʝʥʩʘ. ʋʟʦʨʮʠ ʩʫ ʧʨʦʤʝʰʘʥʠ ʥʘ ʚʦʨʪʝʢʩʫ ʤʘʨʢʝ IKA (IKAÈ-Werke 

GmbH & Co. KG, ʐʪʘʫʬʝʥ, ʅʝʤʘʯʢʘ) ʫ ʪʨʘʿʘˁʫ ʦʜ ʥʝʢʦʣʠʢʦ ʩʝʢʫʥʜʠ. ʅʘʢʦʥ 5 ʤʠʥʫʪʘ ʜʦʜʘʪ ʿʝ 

1,5 ml 6% ʨʘʩʪʚʦʨʘ ʥʘʪʨʠʿʫʤ-ʢʘʨʙʦʥʘʪʘ (Na2CO3), ʫʟʦʨʮʠ ʩʫ ʧʦʥʦʚʦ ʧʨʦʤʝʰʘʥʠ ʥʘ ʚʦʨʪʝʢʩʫ ʠ 

ʧʨʝʙʘʯʝʥʠ ʥʘ ʪʘʤʥʦ ʤʝʩʪʦ. ʅʘʢʦʥ 2 ʩʘʪʘ ʠʟʚʨʰʝʥʦ ʿʝ ʦʯʠʪʘʚʘˁʝ ʘʧʩʦʨʙʘʥʮʝ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʨʫ 

ʧʨʠ ʪʘʣʘʩʘʥʦʿ ʜʫʞʠʥʠ ʦʜ 765 nm. ʈʝʟʫʣʪʘʪʠ ʩʫ ʠʟʨʘʞʝʥʠ ʫ mg ʝʢʚʠʚʘʣʝʥʪʘ GA ʥʘ 100 g ʩʚʝʞʝ 

ʤʘʩʝ ʧʣʦʜʘ (mg ʝʢʚ. GA /100 g ʩʚ. ʤ. ʧʣʦ.). 

 

7) Антиоксидативна својства плода 

ɸʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥʝ ʦʜʨʝʹʝʥ ʿʝ ʧʨʠʤʝʥʦʤ 

ABTS ʠ DPPH ʪʝʩʪʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʩʪʠ. 

 
¶ ABTS тест за одређивање антиоксидативног капацитета плода 

 
ɸʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʤʘʣʠʥʝ ʦʜʨʝʹʝʥ ʿʝ ABTS ʪʝʩʪʦʤ ʧʨʝʤʘ Re et al. 

(1999). ʋʟʦʨʮʠ ʩʚʝʞʠʭ ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ ʩʫ ʥʘʿʧʨʝ ʧʨʝʣʠʚʝʥʠ ʪʝʯʥʠʤ ʘʟʦʪʦʤ, ʘ ʟʘʪʠʤ 

ʭʦʤʦʛʝʥʠʟʦʚʘʥʠ ʫʟ ʧʦʤʦ˂ ʰʪʘʧʥʦʛ ʤʠʢʩʝʨʘ. ʆʜ ʭʦʤʦʛʝʥʘʪʘ ʿʝ ʦʜʤʝʨʝʥʦ 4 g ʫ ʢʠʚʝʪʠ ʟʘ 

ʮʝʥʪʠʬʫʛʠʨʘˁʝ. ʆʜʤʝʨʝʥʘ ʢʦʣʠʯʠʥʘ ʿʝ ʧʦʤʝʰʘʥʘ ʩʘ 40 ml ʝʢʩʪʨʘʢʮʠʦʥʦʛ ʨʘʩʪʚʦʨʘ ʫ ʮʠˀʫ 

ˁʝʛʦʚʝ ʝʢʩʪʨʘʢʮʠʿʝ. ɽʢʩʪʨʘʢʮʠʦʥʠ ʨʘʩʪʚʦʨ ʿʝ ʩʘʜʨʞʘʦ ʤʝʪʘʥʦʣ ʠ ʜʝʩʪʠʣʦʚʘʥʫ ʚʦʜʫ ʫ 

ʟʘʧʨʝʤʠʥʩʢʦʤ ʦʜʥʦʩʫ 80:20. ɽʢʩʪʨʘʢʮʠʿʘ ʿʝ ʠʟʚʨʰʝʥʘ ʥʘ ʤʘʛʥʝʪʥʦʿ ʤʝʰʘʣʠʮʠ ʫ ʪʨʘʿʘˁʫ ʦʜ 

ʜʚʘ ʩʘʪʘ, ʫ ʤʨʘʢʫ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ. ʅʘʢʦʥ ʟʘʚʨʰʝʥʦʛ ʤʝʰʘˁʘ, ʝʢʩʪʨʘʢʪ ʿʝ 

ʮʝʥʪʨʠʬʫʛʠʨʘʥ ʥʘ 4000 rpm ʫ ʪʨʘʿʘˁʫ ʦʜ 15 ʤʠʥʫʪʘ, ʘ ʟʘʪʠʤ ʬʠʣʪʨʠʨʘʥ. ʅʘʧʨʘʚˀʝʥ ʿʝ ʚʦʜʝʥʠ 

ʨʘʩʪʚʦʨ 2,2ǋ-ʘʟʠʥʦ-ʙʠʩ(3-ʝʪʠʣʙʝʥʟʦʪʠʘʟʦʣʠʥ-6-ʩʫʣʬʦʥʩʢʘ ʢʠʩʝʣʠʥʘ) ʜʠʘʤʦʥʠʿʫʤ ʩʦ (ABTS) 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ 7 mM ʧʘ ʿʝ ʟʘʪʠʤ ʜʦʜʘʪ ʢʘʣʠʿʫʤ-ʧʝʨʩʫʣʬʘʪ (K2O8S2). ʂʦʣʠʯʠʥʘ ʢʘʣʠʿʫʤ-

ʧʝʨʩʫʣʬʘʪʘ ʧʨʝʨʘʯʫʥʘʪʘ ʿʝ ʪʘʢʦ ʜʘ ˁʝʛʦʚʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʫ ʨʘʩʪʚʦʨʫ ʙʫʜʝ 2,45 mM. ʆʚʘʢʦ 

ʧpʠʧʨʝʤˀʝʥ ʨʘʩʪʚʦʨ ʿʝ ʦʩʪʘʚˀʝʥ ʫ ʤʨʘʢʫ ʥʘ ʩʦʙʥʦʿ ʪʝʤpʝʨʘʪʫʨʠ 16 ʩʘʪʠ, ʥʘʢʦʥ ʯʝʛʘ ʿʝ 

ʨʘʟʙʣʘʞʝʥ 96% ʝʪʘʥʦʣʦʤ (C2H5OH), ʪʘʢʦ ʜʘ ˁʝʛʦʚʘ ʘpʩʦʨʙʘʥʮʘ ʥʘ 734 nm ʙʫʜʝ 0,70 (Ñ0,02). 

ʆʚʘʢʦ ʧʨʠʧʨʝʤˀʝʥ ʨʝʘʢʮʠʦʥʠ ʨʘʩʪʚʦʨ ʢʦʨʠʰ˂ʝʥ ʿʝ ʟʘ ʜʘˀʝ ʘʥʘʣʠʟʝ. ʊʨʦʣʦʢʩ (6-ʭʠʜʨʦʢʩʠ-

2,5,7,8-ʪʝʪʨʘʤʝʪʠʣʭʨʦʤʘʥ-2-ʢʘʨʙʦʢʩʠʣʥʘ ʢʠʩʝʣʠʥʘ) ʫ ʝʪʘʥʦʣʫ ʿʝ ʢʦʨʠʰ˂ʝʥ ʢʘʦ ʩʪʘʥʜʘʨʜʥʠ 

ʨʘʩʪʚʦʨ (0 15 ÕM), ʫ ʮʠˀʫ ʢʦʥʩʪʨʫʠʩʘˁʘ ʢʘʣʠʙʨʘʮʠʦʥʝ ʢʨʠʚʝ. ɸʥʘʣʠʟʘ ʫʟʦʨʘʢʘ ʠʟʚʨʰʝʥʘ ʿʝ 

ʜʦʜʘʚʘˁʝʤ 10 Õl ʝʢʩʪʨʘʢʘʪʘ ʧʣʦʜʘ ʫ 1 ml ʨʝʘʢʮʠʦʥʝ ʩʤʝʰʝ, ʘ ʟʘʪʠʤ ʿʝ ʚʨʰʝʥʦ ʤʝʰʘˁʝ ʥʘ 
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ʚʦʨʪʝʢʩʫ ʤʘʨʢʝ IKA (KAÈ-Werke GmbH & Co. KG, ʐʪʘʫʬʝʥ, ʅʝʤʘʯʢʘ), ʠ ʤʝʨʝʥʘ ʿʝ 

ʘpʩʦʨʙʘʥʮʘ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ 734 nm, ʥʘʢʦʥ 1 ʤʠʥʫʪ ʠ ʥʘʢʦʥ 6 ʤʠʥʫʪʘ. ʄʝʨʘ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʿʝ ʩʤʘˁʝˁʝ ʘpʩʦʨʙʘʥʮʝ ʢʦʿʝ ʿʝ ʠʟʘʟʚʘʥʦ ʥʝʩʪʘʿʘˁʝʤ ABTS 

ʨʘʜʠʢʘʣʘ. ʋʢʫʧʥʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʘ ʘʢʪʠʚʥʦʩʪ ʠʩʧʠʪʠʚʘʥʠʭ ʫʟʦʨʘʢʘ ʿʝ ʠʟʨʘʯʫʥʘʪʘ ʢʘʦ 

ʢʦʣʠʯʠʥʘ ʊʨʦʣʦʢʩ ʝʢʚʠʚʘʣʝʥʘʪʘ (TE) ʥʘ 100 g ʩʚʝʞʝ ʤʘʩʝ ʧʣʦʜʘ (ɛmol TE/100 g ʩʚ. ʤ. ʧʣʦ.). 

¶ DPPH метода за одређивање антиоксидативног капацитета плода 
 
ɿʘ ʦʜʨʝʹʠʚʘˁʝ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʝʢʩʪʨʘʢʘʪʘ ʢʦʨʠʰ˂ʝʥʘ ʿʝ 2,2-ʜʠʬʝʥʠʣ-1-

ʧʠʢʨʠʣʭʠʜʨʘʟʠʣ (DPPH) ʤʝʪʦʜʘ. ʇʨʠʧʨʝʤˀʝʥ ʿʝ ʨʘʩʪʚʦʨ DPPH ʫ ʤʝʪʘʥʦʣʫ. ʋ ʦʚʘʢʦ 

ʧʨʠʧʨʝʤˀʝʥ ʨʘʩʪʚʦʨ (3,9 ml) ʜʦʜʘʪʠ ʩʫ ʝʢʩʪʨʘʢʪʠ ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ (0,1 ml), ʫʟʦʨʮʠ ʩʫ 

ʧʨʦʤʝʰʘʥʠ ʠ ʦʩʪʘʚˀʝʥʠ ʫ ʤʨʘʢʫ 30 ʤʠʥʫʪʘ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ. ʅʘʢʦʥ ʠʩʪʝʢʘ ʥʘʚʝʜʝʥʦʛ 

ʚʨʝʤʝʥʘ ʤʝʨʝʥʘ ʿʝ ʘʧʩʦʨʙʘʥʮʘ ʫʟʦʨʘʢʘ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʨʫ ʥʘ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ 515 nm.  

ʇʨʦʮʝʥʘʪ ʠʥʭʠʙʠʮʠʿʝ DPPH ʨʘʜʠʢʘʣʘ (ʧʨʦʮʝʥʘʪ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ) ʿʝ 

ʠʟʨʘʯʫʥʘʪ ʧʦʤʦ˂ʫ ʬʦʨʤʫʣʝ:  

Ϸ ̖̗̪̉̎̉̂̉̉̆ ὈὖὖὌ (A0-A1)/A0] Ŀ 100 

ɸ0- ʘʧʩʦʨʙʘʥʮʘ ʩʣʝʧʝ ʧʨʦʙʝ (ʨʘʩʪʚʦʨʝʥ ʫ ʤʝʪʘʥʦʣʫ); ɸ1- ʘʧʩʦʨʙʘʥʮʘ ʫʟʦʨʢʘ. 

 

3.4. ʉʊɸʊʀʉʊʀʏʂɸ ʆɹʈɸɼɸ ʇʆɼɸʊɸʂɸ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʦʜʘʮʠ ʩʫ ʦʙʨʘʹʝʥʠ ʧʨʠʤʝʥʦʤ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ (ANOVA) 

ʢʦʨʠʰ˂ʝˁʝʤ ʩʪʘʪʠʩʪʠʯʢʦʛ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ Statgraphics 18 (Manugistics, Inc., Rockville, 

MD, USA). ʉʚʘʢʠ ʪʨʝʪʤʘʥ ʿʝ ʠʤʘʦ ʪʨʠ ʧʦʥʘʚˀʘˁʘ, ʘ ʜʦʙʠʿʝʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ 

ʧʘʨʘʤʝʪʘʨʘ ʩʫ ʠʟʨʘʞʝʥʝ ʢʘʦ ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ Ñ ʩʪʘʥʜʘʨʜʥʘ ʛʨʝʰʢʘ. ʊʝʩʪʠʨʘˁʝ ʟʥʘʯʘʿʥʦʩʪʠ 

ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʘʨʠʪʤʝʪʠʯʢʠʭ ʩʨʝʜʠʥʘ ʪʨʝʪʤʘʥʘ ʠ ˁʠʭʦʚʠʭ ʠʥʪʝʨʘʢʮʠʿʩʢʠʭ ʝʬʝʢʘʪʘ 

ʦʙʘʚˀʝʥʦ ʿʝ ʧʨʠʤʝʥʦʤ ɼʘʥʢʘʥʦʚʦʛ ʪʝʩʪʘ ʥʘ ʥʠʚʦʫ ʟʥʘʯʘʿʥʦʩʪʠ 0,05. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʧʦʜʘʮʠ 

ʩʫ ʧʨʠʢʘʟʘʥʠ ʘʥʘʣʠʟʦʤ ʛʣʘʚʥʠʭ ʢʦʤʧʦʥʝʥʪʠ (PCA) ʢʦʿʘ ʿʝ ʫʧʦʪʨʝʙˀʝʥʘ ʢʘʦ ʤʫʣʪʠʚʘʨʠʿʘʥʪʥʘ 

ʩʪʘʪʠʩʪʠʯʢʘ ʤʝʪʦʜʘ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʟʘ ʩʚʘʢʫ ʛʦʜʠʥʫ ʟʘʩʝʙʥʦ. ʊʘʢʦʹʝ, PCA ʘʥʘʣʠʟʘ ʿʝ 

ʢʦʨʠʰ˂ʝʥʘ ʢʦʜ ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʟʘ ʦʙʝ ʩʦʨʪʝ.  
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4. ɸɻʈʆɽʂʆʃʆʐʂʀ ʋʉʃʆɺʀ 

ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʧʨʠʢʘʟʘʥʝ ʩʫ ʚʨʝʜʥʦʩʪʠ ʥʘʿʚʘʞʥʠʿʠʭ ʢʣʠʤʘʪʩʢʠʭ ʯʠʥʠʣʘʮʘ, 

ʦʜʥʦʩʥʦ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʘʜʘʚʠʥʘ ʠ ʦʙʣʘʯʥʦʩʪʠ. ʇʨʠʢʘʟʘʥʝ ʩʫ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ 

ʚʠʰʝʛʦʜʠʰˁʠ ʧʝʨʠʦʜ (1998 2017) ʠ ʟʘ ʧʝʨʠʦʜ ʨʝʘʣʠʟʘʮʠʿʝ ʦʛʣʝʜʘ (2018 2021) ʟʘ ʩʧʦʤʝʥʫʪʝ 

ʬʘʢʪʦʨʝ ʩʨʝʜʠʥʝ.  

ʅʘʿʙʣʠʞʘ ʤʝʪʝʦʨʦʣʦʰʢʘ ʩʪʘʥʠʮʘ ʟʘ ʧʦʜʨʫʯʿʝ ʫ ʢʦʤʝ ʩʫ ʦʙʘʚˀʝʥʘ ʠʩʧʠʪʠʚʘˁʘ ʥʘʣʘʟʠ 

ʩʝ ʫ ʂʨʘˀʝʚʫ, ʦʜʘʢʣʝ ʩʫ ʫʟʝʪʠ ʧʦʜʘʮʠ. ʇʦʜʘʮʠ ʟʘ ʠʩʧʠʪʠʚʘʥʝ ʛʦʜʠʥʝ, ʢʘʦ ʠ ʧʦʜʘʮʠ ʟʘ 

ʚʠʰʝʛʦʜʠʰˁʠ ʧʝʨʠʦʜ ʧʨʝʫʟʝʪʠ ʩʫ ʩʘ ʩʘʿʪʘ ʈʝʧʫʙʣʠʯʢʦʛ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʦʛ ʟʘʚʦʜʘ ʉʨʙʠʿʝ 

(https://www.hidmet.gov.rs/ciril/meteorologija/klimatologija_godisnjaci.php).  

 

4.1. ʊɽʄʇɽʈɸʊʋʈɸ ɺɸɿɼʋʍɸ  

ʊʝʤʧʝʨʘʪʫʨʘ ʿʝ ʚʘʞʘʥ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʰʥʦ ʛʘʿʝˁʝ ʤʘʣʠʥʝ. ʄʘʣʠʥʘ ʿʝ ʚʨʩʪʘ ʢʦʿʘ ʠʤʘ 

ʫʤʝʨʝʥʝ ʟʘʭʪʝʚʝ ʧʨʝʤʘ ʪʦʧʣʦʪʠ. ʅʘʿʚʠʰʝ ʿʦʿ ʦʜʛʦʚʘʨʘ ʜʥʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 18 Üʉ ʜʦ 25 Üʉ. 

ʅʝʜʦʩʪʘʪʘʢ ʪʦʧʣʦʪʝ ʫ ʦʧʪʠʤʘʣʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʥʝʛʘʪʠʚʥʦ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʦʪʧʦʨʥʦʩʪ ʙʠˀʘʢʘ 

ʥʘ ʥʠʩʢʝ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ (ʇʝʪʨʦʚʠ˂ ʠ ʩʘʨ., 2020). ʋʪʠʮʘʿ ʪʝʤʧʝʨʘʪʫʨʝ 

ʿʝ ʥʘʨʦʯʠʪʦ ʚʘʞʘʥ ʪʦʢʦʤ ʬʝʥʦʬʘʟʝ ʮʚʝʪʘˁʘ ʠ ʦʧʣʦʹʝˁʘ. ɽʢʩʪʨʝʤʥʦ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ 

ʪʦʢʦʤ ʦʚʦʛ ʧʝʨʠʦʜʘ ʤʦʛʫ  ʠʟʘʟʚʘʪʠ ʠʩʫʰʠʚʘˁʝ ʞʠʛʘ ʪʫʯʢʘ ʠ ʦʪʝʞʘʪʠ ʢʣʠʿʘˁʝ ʧʦʣʝʥʦʚʠʭ 

ʟʨʥʘ, ʰʪʦ ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʦʧʣʦʹʝˁʝ ʮʚʝʪʦʚʘ, ʥʘʨʦʯʠʪʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʠʟʥʘʜ 35 Üʉ 

(Mittler et al., 2012; ʄʠʣʠʚʦʿʝʚʠ˂, 2022).  

ʋ ʊʘʙʝʣʠ 6 ʩʫ ʧʨʠʢʘʟʘʥʝ ʩʨʝʜˁʝ ʤʝʩʝʯʥʝ ʠ ʛʦʜʠʰˁʝ ʚʨʝʜʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ, 

ʢʘʦ ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʿʝ (ʤʘʨʪ-ʦʢʪʦʙʘʨ).  

 
ʊʘʙʝʣʘ 6. ʉʨʝʜˁʝ ʤʝʩʝʯʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ, ʩʨʝʜˁʝ ʛʦʜʠʰˁʝ ʚʨʝʜʥʦʩʪʠ (ɻʇ) ʠ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ 

ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ (ɺʇ)  

ʄʝʩʝʮ 
 ʉʨʝʜˁʝ ʤʝʩʝʯʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ (Üʉ) 

1998 2017. 2018. 2019. 2020. 2021. 

ɱʘʥʫʘʨ 0,7 -0,3 -0,5 0,7 2,9 

ʌʝʙʨʫʘʨ 2,9 0,3 4,2 6,0 5,5 

ʄʘʨʪ 7,7 2,6 9,5 8,0 5,3 

ɸʧʨʠʣ 12,6 12,2 13,2 12,1 9,8 

ʄʘʿ 16,7 15,8 14,5 15,7 16,9 

ɱʫʥ 20,6 18,7 22,6 19,7 21,7 

ɱʫʣ 23,1 19,1 22,5 21,3 25,0 

ɸʚʛʫʩʪ 22,4 18,9 23,8 22,3 22,8 

ʉʝʧʪʝʤʙʘʨ 16,8 13,0 18,5 19,4 17,7 

ʆʢʪʦʙʘʨ 12,0 8,8 14,1 13,1 10,1 

ʅʦʚʝʤʙʘʨ 7,2 4,5 11,9 6,4 8,1 

ɼʝʮʝʤʙʘʨ 2,0 -0,5 3,9 5,1 3,7 

ɺʇ (Üʉ) 16,5 13,6 17,3 16,5 16,2 

ɻʇ (Üʉ) 12,1 9,42 13,2 12,5 12,5 

 

ʉʨʝʜˁʘ ʛʦʜʠʰˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʟʘ ʜʚʘʜʝʩʝʪʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ ʙʠʣʘ ʿʝ 12,1 Üʉ, ʘ 

ʫ ʩʚʠʤ ʛʦʜʠʥʘʤʘ ʠʩʪʨʘʞʠʚʘˁʘ ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʚʠʰe ʚʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʰʝʛʦʜʠʰˁʠ 

ʧʨʦʩʝʢ, ʠʟʫʟʝʚ ʪʦʢʦʤ 2018. ʅʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ ʦʜ 13,2 Üʉ. 

ʉʨʝʜˁʘ ʚʝʛʝʪʘʮʠʦʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʪʦʢʦʤ ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʙʠʣʘ ʿʝ 16,5 Üʉ. ɿʘ 
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ʧʝʨʠʦʜ ʠʩʪʨʘʞʠʚʘˁʘ ʫ 2018. ʠ 2021. ʛʦʜʠʥʠ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʥʠʞʘ ʩʨʝʜˁʘ ʚʝʛʝʪʘʮʠʦʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ (13,6, ʦʜʥʦʩʥʦ 16,2 Üʉ), ʜʦʢ ʿʝ ʥʘʿʚʠʰʘ ʩʨʝʜˁʘ ʚʝʛʝʪʘʮʠʦʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʙʠʣʘ 

2019. ʛʦʜʠʥʝ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 17,3 Üʉ.  

ʅʘʿʭʣʘʜʥʠʿʠ ʤʝʩʝʮʠ ʩʫ ʙʠʣʠ ʿʘʥʫʘʨ ʠ ʜʝʮʝʤʙʘʨ ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʜʚʘʜʝʩʝʪʦʛʦʜʠʰˁʠʤ 

ʧʨʦʩʝʢʦʤ, ʦʜʥʦʩʥʦ ʿʘʥʫʘʨ ʠ ʜʝʮʝʤʙʘʨ ʪʦʢʦʤ 2018. ʛʦʜʠʥʝ. ʅʘʿʥʠʞʘ ʩʨʝʜˁʘ ʤʝʩʝʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʫ ʿʘʥʫʘʨʫ ʤʝʩʝʮʫ 2018. ʛʦʜʠʥʝ, (-0,3 Üʉ). ʀʟ ʧʦʜʘʪʘʢʘ ʧʨʠʢʘʟʘʥʠʭ ʫ 

ʪʘʙʝʣʠ ʤʦʞʝ ʩʝ ʚʠʜʝʪʠ ʜʘ ʩʫ ʿʘʥʫʘʨ ʠ ʬʝʙʨʫʘʨ 2021. ʠ ʬʝʙʨʫʘʨ 2020. ʙʠʣʠ ʪʦʧʣʠʿʠ ʦʜ 

ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ.  

ʂʦʣʝʙʘˁʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʠʰʝ ʦʜ 6 Üʉ ʠ ʥʠʞʝ ʦʜ -7 Üʉ ʫ ʧʝʨʠʦʜʫ ʦʜ ʿʘʥʫʘʨʘ ʜʦ ʘʧʨʠʣʘ 

ʤʦʞʝ ʠʟʘʟʚʘʪʠ ʠʟʤʨʟʘʚʘˁʝ ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ (ʄʠʣʠʚʦʿʝʚʠ˂, 2022). ʎʨʚʝʥʘ ʤʘʣʠʥʘ ʧʦʜ ʩʥʝʛʦʤ 

ʤʦʞʝ ʜʘ ʧʦʜʥʝʩʝ ʪʝʤʧʝʨʘʪʫʨʫ ʜʦ -35 Üʉ, ʘʣʠ ʠʟʜʘʥʮʠ ʥʘ ʛʦʣʦʤʨʘʟʠʮʠ ʠʟʤʨʟʘʚʘʿʫ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʦʜ -18 Üʉ ʜʦ -26 Üʉ. ʋ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʧʨʦʣʝ˂ʥʠ 

ʤʨʘʟʝʚʠ ʨʝʪʢʦ ʧʨʠʯʠˁʘʚʘʿʫ ʰʪʝʪʫ ʤʘʣʠʥʠ ʟʙʦʛ ˁʝʥʦʛ ʢʘʩʥʦʛ ʮʚʝʪʘˁʘ (ʤʘʿ).  

ɺʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʤʦʛʫ ʠʤʘʪʠ ʥʝʛʘʪʠʚʘʥ ʝʬʝʢʘʪ ʥʘ ʚʝʛʝʪʘʪʠʚʥʠ ʨʘʩʪ ʠ ʨʘʟʚʦ ʿ

ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ. ʋʪʠʯʫ ʥʘ ʫʙʨʟʘʥʦ ʟʨʝˁʝ ʧʨʠʣʠʢʦʤ ʯʝʛʘ ʜʦʣʘʟʠ ʜʦ ʬʦʨʤʠʨʘˁʘ ʩʠʪʥʠʿʠʭ 

ʧʣʦʜʦʚʘ ʰʪʦ ʩʝ ʥʝʛʘʪʠʚʥʦ ʤʦʞʝ ʦʜʨʘʟʠʪʠ ʥʘ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ (ʄʠʣʠʚʦʿʝʚʠ˂, 2022). ɺʠʩʦʢʝ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʧʦʛʦʪʦʚʦ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʩʤʘˁʝˁʝʤ ʚʣʘʞʥʦʩʪʠ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ ʩʤʘˁʝˁʝ 

ʧʨʠʥʦʩʘ, ʘ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʿʘʢʠʤ ʉʫʯʝʚʠʤ ʟʨʘʯʝˁʝʤ ʠ ʥʘ ʧʦʿʘʚʫ ʦʞʝʛʦʪʠʥʘ ʥʘ ʤʣʘʜʠʤ 

ʠʟʜʘʥʮʠʤʘ ʠ ʧʣʦʜʦʚʠʤʘ.  

ʊʦʢʦʤ ʚʠʰʝʛʦʜʠʰˁʝʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʥʘʿʚʝ˂ʝ ʧʨʦʩʝʯʥʝ ʤʝʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʩʫ ʙʠʣʝ ʫ 

ʿʫʣʫ ʤʝʩʝʮʫ (23,1 Üʉ), ʜʦʢ ʿʝ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʤ ʧʝʨʠʦʜʫ ʿʫʣ 2021. ʛʦʜʠʥʝ ʙʠʦ ʥʘʿʪʦʧʣʠʿʠ 

ʤʝʩʝʮ ʩʘ ʪʝʤʧʝʨʘʪʫʨʦʤ ʟʘ 1,9 Üʉ ʚʠʰʦʤ ʦʜ ʧʨʦʩʝʯʥʝ. ʋ 2019. ʛʦʜʠʥʠ ʘʚʛʫʩʪ ʿʝ ʙʠʦ ʥʘʿʪʦʧʣʠʿʠ 

ʤʝʩʝʮ ʩʘ ʧʨʦʩʝʯʥʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʦʜ 23,8 Üʉ, ʰʪʦ ʿʝ ʟʘ 0,7 Üʉ ʚʠʰʝ ʦʜ ʚʠʰʝʛʦʜʠʰˁʝʛ 

ʧʨʦʩʝʢʘ, ʜʦʢ ʿʝ ʫ 2018. ʠ 2020. ʛʦʜʠʥʠ ʪʝʤʧʝʨʘʪʫʨʘ ʙʠʣʘ ʥʠʞʘ ʦʜ ʧʨʦʩʝʯʥʝ. ʅʘʨʦʯʠʪʦ ʿʝ ʙʠʣʘ 

ʪʦʧʣʘ 2021. ʛʦʜʠʥʘ ʛʜʝ ʩʫ ʪʦʢʦʤ ʿʫʥʘ, ʿʫʣʘ ʠ ʘʚʛʫʩʪʘ ʤʝʩʝʮʘ ʟʘʙʝʣʝʞʝʥʝ ʝʢʩʪʨʝʤʥʦ ʚʠʩʦʢʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʦʜ 38,3 ʜʦ 38,5 Üʉ.  

 

4.2. ʇɸɼɸɺʀʅɽ  

ʄʘʣʠʥʘ ʦʩʪʚʘʨʫʿʝ ʥʘʿʙʦˀʝ ʨʝʟʫʣʪʘʪʝ ʢʘʜʘ ʩʫ ʧʨʦʩʝʯʥʝ ʛʦʜʠʰˁʝ ʩʫʤʝ ʧʘʜʘʚʠʥʘ 800 

mm (ʇʝʪʨʦʚʠ˂ & ʄʠʣʦʰʝʚʠ˂, 2020), ʠ ʢʘʜʘ ʿʝ ʚʠʰʝ ʦʜ 50% ʧʘʜʘʚʠʥʘ ʧʨʘʚʠʣʥʦ ʨʘʩʧʦʨʝʹʝʥʦ 

ʪʦʢʦʤ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʿʝ. ʅʘʿʚʝ˂ʝ ʧʦʪʨʝʙʝ ʤʘʣʠʥʝ ʟʘ ʚʦʜʦʤ ʩʫ ʪʦʢʦʤ ʨʘʩʪʝˁʘ ʨʦʜʥʠʭ 

ʛʨʘʥʯʠʮʘ, ʮʚʝʪʘˁʘ, ʨʘʩʪʘ ʠ ʟʨʝˁʘ ʧʣʦʜʦʚʘ, ʢʘʦ ʠ ʨʘʩʪʘ ʥʦʚʠʭ ʠʟʜʘʥʘʢʘ ʟʘ ʟʘʤʝʥʫ ʥʘʢʦʥ ʙʝʨʙʝ.  

ʇʨʦʩʝʯʥʘ ʛʦʜʠʰˁʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʟʘ ʚʠʰʝʛʦʜʠʰˁʠ ʧʝʨʠʦʜ ʿʝ ʠʟʥʦʩʠʣʘ 770,4 mm, 

ʜʦʢ ʿʝ ʫ ʪʦʢʫ ʚʝʛʝʪʘʮʠʿʝ ʨʝʛʠʩʪʨʦʚʘʥʦ 573,9 mm ʚʦʜʝʥʦʛ ʪʘʣʦʛʘ (ʊʘʙʝʣʘ 7). ʄʝʩʝʮʠ ʩʘ 

ʥʘʿʚʝ˂ʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ʩʫ ʤʘʿ ʠ ʿʫʥ, ʜʦʢ ʿʝ ʥʘʿʤʘˁʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʨʝʛʠʩʪʨʦʚʘʥʘ ʫ 

ʿʘʥʫʘʨʫ ʠ ʬʝʙʨʫʘʨʫ.  

ʊʦʢʦʤ 2019. ʛʦʜʠʥʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʥʘʿʤʘˁʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʩʝʢ. ʊʦʢʦʤ ʿʫʥʘ, ʿʫʣʘ ʠ ʘʚʛʫʩʪʘ ʤʝʩʝʮʘ 2020. ʨʝʛʠʩʪʨʦʚʘʥʘ ʩʫʤʘ ʧʘʜʘʚʠʥʘ 

ʠʟʥʦʩʠʣʘ ʿʝ 395,4 mm, ʰʪʦ ʿʝ ʙʠʣʦ ʟʘ 76% ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ ʜʚʘʜʝʩʝʪʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ ʟʘ 

ʩʧʦʤʝʥʫʪʝ ʤʝʩʝʮʝ. ʊʘʢʦʹʝ, ʪʦʢʦʤ 2018. ʛʦʜʠʥʝ ʟʘ ʠʩʪʝ ʤʝʩʝʮʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʩʫʤʘ ʧʘʜʘʚʠʥʘ 

ʦʜ 439,4 mm, ʰʪʦ ʿʝ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʩʝʢ ʟʘ ʯʘʢ 95%. ʅʘʿʤʘˁʘ ʢʦʣʠʯʠʥʘ 

ʧʘʜʘʚʠʥʘ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʫ ʩʝʧʪʝʤʙʨʫ 2020. ʛʦʜʠʥʝ ʠ ʠʟʥʦʩʠʣʘ ʿʝ 7,5 mm ʚʦʜʝʥʦʛ ʪʘʣʦʛʘ, ʰʪʦ 

ʿʝ ʟʥʘʯʘʿʥʦ ʤʘˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʝʨʠʦʜ ʦʜ ʜʚʘʜʝʩʝʪ ʛʦʜʠʥʘ.  

ʊʦʢʦʤ 2021. ʛʦʜʠʥʝ ʨʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʟʥʘʪʥʦ ʤʘˁʝ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʿʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʩʝʢ. ʋ ʘʧʨʠʣʫ, ʤʘʿʫ ʠ ʿʫʥʫ ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʥʠʩʢʝ ʢʦʣʠʯʠʥʝ 

ʧʘʜʘʚʠʥʘ ʰʪʦ ʩʝ ʦʜʨʘʟʠʣʦ ʥʘ ʚʝʣʠʯʠʥʫ ʧʣʦʜʘ ʠ ʫʢʫʧʘʥ ʧʨʠʥʦʩ ʫ ʦʚʦʿ ʛʦʜʠʥʠ. ʋ ʫʿʥʫ ʤʝʩʝʮʫ 

ʨʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʩʚʝʛʘ 26,3 mm, ʰʪʦ ʿʝ ʩʢʦʨʦ ʪʨʠ ʧʫʪʘ ʤʘˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʰʝʛʦʜʠʰˁʠ 

ʧʝʨʠʦʜ. ʂʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʨʝʛʠʩʪʨʦʚʘʥʘ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ ʠʟʥʦʩʠʣʘ ʿʝ 814,2 mm ʠ ʙʠʣʘ ʿʝ 

ʟʘ 6% ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʰʝʛʦʜʠʰˁʫ ʩʫʤʫ ʧʘʜʘʚʠʥʘ ʟʘ ʠʩʧʠʪʠʚʘʥʦ ʧʦʜʨʫʯʿʝ. 
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ʊʘʙʝʣʘ 7. ʄʝʩʝʯʥʝ ʩʫʤʝ ʧʘʜʘʚʠʥʘ (mm), ʛʦʜʠʰˁʝ ʩʫʤʝ ʧʘʜʘʚʠʥʘ (ɻʇ) ʠ ʩʫʤʝ ʧʘʜʘʚʠʥʘ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ (ɺʇ)  

ʄʝʩʝʮ 
ʄʝʩʝʯʥʘ ʩʫʤʘ ʧʘʜʘʚʠʥʘ (mm) 

1998 2017. 2018. 2019. 2020. 2021. 

ɱʘʥʫʘʨ 45,2 51,0 88,2 36,4 135,9 

ʌʝʙʨʫʘʨ 49,3 80,9 60,9 58,1 18,8 

ʄʘʨʪ 64,8 111,2 26,2 88,6 98,5 

ɸʧʨʠʣ 68,0 40,6 60,5 36,9 66,1 

ʄʘʿ 87,9 84,7 102,8 84,4 59,9 

ɱʫʥ 91,0 169,3 163,4 147,3 26,3 

ɱʫʣ 74,4 219,9 26,5 127,7 83,4 

ɸʚʛʫʩʪ 59,1 50,2 46,9 117,7 33,5 

ʉʝʧʪʝʤʙʘʨ 64,7 51,3 9,2 7,5 24,5 

ʆʢʪʦʙʘʨ 64,0 13,3 13,7 101,9 86,7 

ʅʦʚʝʤʙʘʨ 49,4 60,2 62,2 18,5 67,4 

ɼʝʮʝʤʙʘʨ 52,6 54,8 54,3 56,4 116,2 

ɺʇ 573,9 740,2 449,1 712,0 475,9 

ɻʇ 770,4 987,1 714,7 881,4 814,2 

 

4.3. ʆɹʃɸʏʅʆʉʊ  

ʆʙʣʘʯʥʦʩʪ ʢʘʦ ʢʣʠʤʘʪʩʢʠ ʬʘʢʪʦʨ ʤʦʞʝ ʠʤʘʪʠ ʨʘʟʣʠʯʠʪʝ ʝʬʝʢʪʝ ʥʘ ʫʟʛʦʿ ʤʘʣʠʥʝ. 

ʋʪʠʮʘʿ ʦʙʣʘʯʥʦʩʪʠ ʥʘ ʤʘʣʠʥʫ ʧʨʚʝʥʩʪʚʝʥʦ ʩʝ ʦʜʥʦʩʠ ʥʘ ʢʦʣʠʯʠʥʫ ʉʫʥʯʝʚʝ ʩʚʝʪʣʦʩʪʠ ʢʦʿʘ 

ʜʦʧʠʨʝ ʜʦ ʙʠˀʘʢʘ, ʰʪʦ ʫʪʠʯʝ ʥʘ ʨʘʩʪ, ʨʘʟʚʦʿ ʧʣʦʜʦʚʘ ʠ ʫʢʫʧʘʥ ʧʨʠʥʦʩ. ʉʚʝʪʣʦʩʪ ʿʝ ʧʨʠʤʘʨʥʠ 

ʬʘʢʪʦʨ ʫ ʬʦʪʦʩʠʥʪʝʟʠ ʢʦʿʘ ʫʩʣʦʚˀʘʚʘ ʢʦʣʠʯʠʥʫ ʩʪʚʦʨʝʥʝ ʦʨʛʘʥʩʢʝ ʤʘʪʝʨʠʿʝ, ʘ ʪʠʤʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʙʠˀʘʢʘ ʠ ʢʚʘʣʠʪʝʪ ʧʨʦʠʟʚʦʜʘ (ʈʘʜʠʚʦʿʝʚʠ˂, 2020).  

ʄʘʣʠʥʘ ʿʝ ʙʠˀʢʘ ʢʦʿʘ ʟʘʭʪʝʚʘ ʤʥʦʛʦ ʩʚʝʪʣʦʩʪʠ (ʭʝʣʠʦʬʠʪ), ʘʣʠ ʥʝ ʪʨʧʠ ʥʠ ʩʝʥʢʫ ʥʠ 

ʧʨʝʢʦʤʝʨʥʦ ʿʘʢʫ ʉʫʥʯʝʚʫ ʩʚʝʪʣʦʩʪ. ʂʘʜʘ ʜʥʝʚʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʨʘʩʪʫ ʠʟʥʘʜ 35ÁC, ʜʠʨʝʢʪʥʦ 

ʟʨʘʯʝˁʝ ʤʦʞʝ ʫʩʧʦʨʠʪʠ ʬʠʟʠʦʣʦʰʢʝ ʧʨʦʮʝʩʝ ʠ ʠʟʘʟʚʘʪʠ ʦʰʪʝ˂ʝˁʘ ʥʘ ʧʣʦʜʫ. ɿʙʦʛ ʪʦʛʘ ʩʝ 

ʧʨʝʧʦʨʫʯʫʿʝ ʧʦʩʪʘʚˀʘˁʝ ʤʨʝʞʝ ʟʘ ʟʘʩʝʥʫ ʢʘʢʦ ʙʠ ʩʝ ʙʠˀʢʘ ʟʘʰʪʠʪʠʣʘ ʦʜ ʦʚʠʭ ʥʝʧʦʚʦˀʥʠʭ 

ʫʩʣʦʚʘ. ʉʚʦʿ ʤʘʢʩʠʤʫʤ ʬʦʪʦʩʠʥʪʝʟʝ ʧʦʩʪʠʞʝ ʢʘʜʘ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʦʩʚʝʪˀʝʥʦʩʪʠ ʦʢʦ 8.000 lx, 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʦ 30 
o
C, ʘ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʿʦʿ ʩʝ ʥʘʣʘʟʝ ʜʦʚʦˀʥʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ, ʤʠʥʝʨʘʣʥʠʭ 

ʩʫʧʩʪʘʥʮʠ, ʥʘʨʦʯʠʪʦ ʢʘʣʠʿʫʤʘ (ʅʠʢʦʣʠ˂ & ʄʠʣʠʚʦʿʝʚʠ˂, 2010).  
 

ʊʘʙʝʣʘ 8. ʇʨʦʩʝʯʥʝ ʤʝʩʝʯʥʝ, ʧʨʦʩʝʯʥʝ ʛʦʜʠʰˁʝ ʠ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʦʙʣʘʯʥʦʩʪʠ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ 

ʧʝʨʠʦʜ  

ʄʝʩʝʮ 
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʦʙʣʘʯʥʦʩʪʠ 

1998 2017. 2018. 2019. 2020. 2021. 

ɱʘʥʫʘʨ 7,0 6,4 8,0 5,3 7,9 

ʌʝʙʨʫʘʨ 7,0 8,3 6,3 5,9 5,1 

ʄʘʨʪ 6,2 7,4 4,8 6,1 5,8 

ɸʧʨʠʣ 6,0 4,4 6,4 3,7 6,1 

ʄʘʿ 5,7 4,3 4,2 6,9 5,6 

ɱʫʥ 5,1 6,4 4,3 6,0 3,9 

ɱʫʣ 4,1 6,3 2,9 4,1 3,6 

ɸʚʛʫʩʪ 3,7 3,3 2,9 3,6 3,4 

ʉʝʧʪʝʤʙʘʨ 5,3 3,6 4,6 4,0 4,2 

ʆʢʪʦʙʘʨ 5,7 4,1 2,5 6,3 5,6 

ʅʦʚʝʤʙʘʨ 6,1 6,1 6,7 7,3 6,0 

ɼʝʮʝʤʙʘʨ 7,1 7,4 7,1 7,4 7,9 

ʉʫʤʘ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ 

ʦʙʣʘʯʥʦʩʪʠ ʫ ʚʝʛʝʪʘʮʠʦʥʦʤ ʧʝʨʠʦʜʫ 
41,7 39,8 32,6 40,7 38,2 

ʉʫʤʘ ʧʨʦʩʝʯʥʠʭ ʛʦʜʠʰˁʠʭ 

ʚʨʝʜʥʦʩʪʠ ʦʙʣʘʯʥʦʩʪʠ 
69,0 68,0 60,7 66,6 65,1 
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ʅʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʧʨʠʢʘʟʘʥʠʭ ʫ ʊʘʙʝʣʠ 8 ʪʦʢʦʤ ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʨʝʛʠʩʪʦʚʘʥʘ 

ʿʝ ʥʘʿʚʝ˂ʘ ʦʙʣʘʯʥʦʩʪ ʫ ʜʝʮʝʤʙʨʫ, ʿʘʥʫʘʨʫ ʠ ʬʝʙʨʫʘʨʫ, ʜʦʢ ʿʝ ʥʘʿʤʘˁʘ ʦʙʣʘʯʥʦʩʪ ʨʝʛʠʩʪʨʦʚʘʥʘ 

ʫ ʘʚʛʫʩʪʫ. ʋ ʧʝʨʠʦʜʫ ʠʟʚʦʹʝˁʘ ʦʛʣʝʜʘ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʦʙʣʘʯʥʦʩʪʠ ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʫ ʫ ʿʘʥʫʘʨʫ 

ʫ 2019. ʠ 2021. ʛʦʜʠʥʠ ʫ ʦʜʥʦʩʫ ʥʘ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʦʩʝʢ. ɺʝʛʝʪʘʮʠʦʥʘ ʦʙʣʘʯʥʦʩʪ ʫ 

ʠʩʧʠʪʠʚʘʥʠʤ ʛʦʜʠʥʘʤʘ ʿʝ ʙʠʣʘ ʤʘˁʘ ʦʜ ʚʠʰʝʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ, ʜʦʢ ʿʝ ʛʦʜʠʰˁʘ ʦʙʣʘʯʥʦʩʪ 

ʪʦʢʦʤ ʜʚʘʜʝʩʝʪʦʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʙʠʣʘ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʛʦʜʠʥʝ ʢʘʜʘ ʿʝ ʦʙʘʚˀʝʥʦ 

ʠʩʧʠʪʠʚʘˁʝ. ʅʘʿʤʘˁʘ ʚʨʝʜʥʦʩʪ ʦʙʣʘʯʥʦʩʪʠ ʫ ʪʦʢʫ ʚʝʛʝʪʘʮʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʫ 2019. ʛʦʜʠʥʠ 

(32,6). 

ʋ ʿʫʥʫ ʠ ʿʫʣʫ ʪʦʢʦʤ ʧʝʨʠʦʜʘ ʟʨʝˁʘ ʧʣʦʜʦʚʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ ʛʦʜʠʥʘʤʘ ʜʘʥʠ ʩʫ ʙʠʣʠ 

ʚʝʜʨʠ, ʘ ʚʨʝʜʥʦʩʪʠ ʦʙʣʘʯʥʦʩʪʠ ʥʠʞʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʚʠʰʝʛʦʜʠʰˁʠʤ ʧʨʦʩʝʢʦʤ, ʠʟʫʟʝʚ ʫ ʿʫʥʫ 

2020. ʛʦʜʠʥʝ.  

 

4.4. ɿɽʄɲʀʐʅʀ ʋʉʃʆɺʀ ʋ ʆɻʃɽɼʅʆʄ ɿɸʉɸɼʋ 

ʄʘʣʠʥʘ ʿʝ ʟʘʭʪʝʚʥʘ ʙʠˀʢʘ ʢʘʜʘ ʩʝ ʨʘʜʠ ʦ ʪʠʧʫ ʟʝʤˀʠʰʪʘ. ɿʘ ˁʝʥʦ ʛʘʿʝˁʝ ʥʘʿʙʦˀʘ ʩʫ 

ʨʘʩʪʨʝʩʠʪʘ, ʩʣʘʙʦ ʢʠʩʝʣʘ ʟʝʤˀʠʰʪʘ (pH ʠʟʤʝʹʫ 5,5 ʠ 6,5). ʋʢʦʣʠʢʦ ʿʝ pH ʤʘˁʠ ʦʜ 5,0 

ʟʝʤˀʠʰʪʝ ʿʝ ʩʫʚʠʰʝ ʢʠʩʝʣʦ, ʘ ʘʢʦ ʿʝ pH ʠʟʥʘʜ 7,0 ʟʝʤˀʠʰʪʝ ʿʝ ʘʣʢʘʣʥʦ ʫʩʣʝʜ ʯʝʛʘ ʩʝ 

ʧʦʿʘʚˀʫʿʝ ʥʝʜʦʩʪʘʪʘʢ ʛʚʦʞʹʘ ʠ ʤʘʛʥʝʟʠʿʫʤʘ. ɼʘ ʙʠ ʩʝ ʦʩʪʚʘʨʠʣʠ ʚʠʩʦʢʠ ʧʨʠʥʦʩʠ ʥʝʦʧʭʦʜʥʦ ʿʝ 

ʜʘ ʟʝʤˀʠʰʪʝ ʙʫʜʝ ʙʦʛʘʪʦ ʭʫʤʫʩʦʤ (>3%). ʄʘʣʠʥʘ ʥʘʿʙʦˀʝ ʫʩʧʝʚʘ ʥʘ ʟʝʤˀʠʰʪʫ ʯʠʿʠ ʿʝ ʦʜʥʦʩ 

ʛʣʠʥʝ ʠ ʧʝʩʢʘ 40 50:50 60. ʅʘʿʧʦʛʦʜʥʠʿʘ ʟʝʤˀʠʰʪʘ ʟʘ ʤʘʣʠʥʫ ʩʫ ʛʘʿˁʘʯʝ, ʦʧʦʜʟʦˀʝʥʝ 

ʛʘʿˁʘʯʝ, ʜʫʙʦʢʠ ʘʣʫʚʠʿʫʤʠ ʠ ʜʝʣʫʚʠʿʫʤʠ. ʆʚʘ ʟʝʤˀʠʰʪʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ʢʦʨʝʥʫ ʤʘʣʠʥʝ ʜʘ ʩʝ 

ʜʫʙʦʢʦ ʨʘʟʚʠʿʘ. ʄʘʣʠʥʠ ʥʝ ʦʜʛʦʚʘʨʘʿʫ ʧʣʠʪʢʘ ʟʝʤˀʠʰʪʘ ʟʙʦʛ ʜʫʛʦʛ ʢʦʨʝʥʘ, ʢʘʦ ʥʠ ʣʘʢʘ ʠ 

ʩʫʚʘ ʟʝʤˀʠʰʪʘ ʢʦʿʘ ʥʝ ʟʘʜʨʞʘʚʘʿʫ ʜʦʚʦˀʥʫ ʢʦʣʠʯʠʥʫ ʚʦʜʝ.  

ɿʝʤˀʠʰʪʝ ʢʦʿʝ ʦʙʝʟʙʝʹʫʿʝ ʥʦʨʤʘʣʘʥ ʨʘʩʪ, ʨʘʟʚʦʿ ʠ ʧʣʦʜʦʥʦʰʝˁʝ ʤʘʣʠʥʝ ʧʦʞʝˀʥʦ ʿʝ 

ʜʘ ʩʘʜʨʞʠ 8 10 mg/100 g ʚʘʟʜʫʰʥʦ ʩʫʚʦʛ ʟʝʤˀʠʰʪʘ (ʚ.ʩ.ʟ.) ʬʦʩʬʦʨʘ ʠ 18 20 mg/100 g ʚ.ʩ.ʟ. 

ʢʘʣʠʿʫʤʘ. 

 
ʊʘʙʝʣʘ 9. ʍʝʤʠʿʩʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʝʤˀʠʰʪʘ ʦʛʣʝʜʥʦʛ ʟʘʩʘʜʘ ʤʘʣʠʥʝ 

ɼʫʙʠʥʘ ʟʝʤˀʠʰʪʘ 

(cm) 

pH 

ʫ KCl 

CaCʆ3 

(%)  

ʉʘʜʨʞʘʿ 

ʭʫʤʫʩʘ (%) 

ʋʢʫʧʥʠ 

N (%) 

P2O5 

(mg/100g 

ʚ.ʩ.ʟ.) 

K 2O 

(mg/100 g 

ʚ.ʩ.ʟ.) 

0 30  5,82 0,28 2,95 0,14 24,07 10,26 

30 60  5,98 0,56 2,30 0,12 26,53 13,02 

 

ʀʟ ʊʘʙʝʣʝ 9 ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ ʜʘ ʿʝ ʟʝʤˀʠʰʪʝ ʥʘ ʦʛʣʝʜʥʦʿ ʧʘʨʮʝʣʠ ʩʣʘʙʦ ʢʠʩʝʣʦ ʩʘ pH 

ʚʨʝʜʥʦʰ˂ʫ ʢʦʿʘ ʩʝ ʢʨʝ˂ʝ ʦʜ 5,82 ʜʦ 5,98. ɿʝʤˀʠʰʪʝ ʿʝ ʩʣʘʙʦ ʢʘʨʙʦʥʘʪʥʦ, ʘ ʚʨʝʜʥʦʩʪ ʩʘʜʨʞʘʿʘ 

ʢʘʣʮʠʿʫʤ-ʢʘʨʙʦʥʘʪʘ ʩʝ ʧʦʚʝ˂ʘʚʘ ʩʘ ʜʫʙʠʥʦʤ ʦʜ 0,28 ʜʦ 0,56%. ʉʘʜʨʞʘʿ ʭʫʤʫʩʘ ʚʘʨʠʨʘ ʦʜ 2,95 

ʥʘ ʜʫʙʠʥʠ 0-30 cm ʜʦ 2,30% ʥʘ ʜʫʙʠʥʠ 30-60 cm. ʉʘʜʨʞʘʿ ʫʢʫʧʥʦʛ ʘʟʦʪʘ ʿʝ ʥʠʞʠ ʫ ʜʫʙˀʝʤ 

ʩʣʦʿʫ (0,12%) ʰʪʦ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʜʦʩʪʫʧʥʦʩʪ ʘʟʦʪʘ ʟʘ ʤʘʣʠʥʫ, ʜʦʢ ʿʝ ʩʘʜʨʞʘʿ ʫʢʫʧʥʦʛ ʘʟʦʪʘ 

ʫ ʧʣʠ˂ʝʤ ʩʣʦʿʫ ʥʝʰʪʦ ʚʝ˂ʠ (0,14%). ɿʝʤˀʠʰʪʝ ʿʝ ʜʦʙʨʦ ʦʙʝʟʙʝʹʝʥʦ ʬʦʩʬʦʨʦʤ ʯʠʿʘ ʩʝ 

ʚʨʝʜʥʦʩʪ ʢʨʝ˂ʝ ʦʜ 24,07 ʜʦ 26,53 mg/100 g ʚ.ʩ.ʟ, ʜʦʢ ʝʿ ʩʘʜʨʞʘʿ ʢʘʣʠʿʫʤʘ ʥʠʟʘʢ ʥʘ ʦʙʝ ʜʫʙʠʥʝ 

ʧʨʦʬʠʣʘ.  
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5. ʈɽɿʋʃʊɸʊʀ ʀʉʊʈɸɾʀɺɸɳɸ 

5.1. ʈɽɿʋʃʊɸʊʀ ʀʉʊʈɸɾʀɺɸɳɸ ʋ ʂʋʃʊʋʈʀ ʊʂʀɺɸ  

ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʦʙʫʭʚʘʪʠʣʠ ʩʫ ʩʚʝ ʬʘʟʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ, ʫʢˀʫʯʫʿʫ˂ʠ: 

ʧʨʦʪʦʢʦʣʝ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ, ʦʧʪʠʤʠʟʘʮʠʿʫ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʝ 

ʧʦʜʣʦʛʝ ʟʘ ʬʘʟʫ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʧʨʦʮʝʩ ʦʞʠˀʘʚʘˁʘ ʠ ʘʢʣʠʤʘʪʠʟʘʮʠʿʫ ʙʠˀʘʢʘ. ʇʦʨʝʜ ʪʦʛʘ, 

ʩʧʨʦʚʝʜʝʥʘ ʿʝ ʧʨʦʮʝʥʘ ʛʝʥʝʪʠʯʢʝ ʩʪʘʙʠʣʥʦʩʪʠ ʙʠˀʘʢʘ ʨʘʟʤʥʦʞʝʥʠʭ ʫ in vitro ʫʩʣʦʚʠʤʘ ʢʨʦʟ 

ʜʝʪʝʨʤʠʥʘʮʠʿʫ ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ ʠ ʦʜʨʝʹʠʚʘˁʝ ʥʠʚʦʘ ɼʅʂ ʧʣʦʠʜʠʿʝ. 

5.1.1. ʇʈɺɸ ʌɸɿɸ ʄʀʂʈʆʈɸɿʄʅʆɾɸɺɸɳɸ   ʌɸɿɸ ʋʉʇʆʉʊɸɺɲɸɳɸ ɸʉɽʇʊʀʏʅɽ ʂʋʃʊʋʈɽ  

A) ɽʢʩʧʝʨʠʤeʥʪ I  ʦʜʨʝʹʠʚʘˁʝ ʦʧʪʠʤʘʣʥʦʛ ʪʨʝʪʤʘʥʘ ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ  

ʋ ʮʠˀʫ ʦʧʪʠʤʠʟʘʮʠʿʝ ʬʘʟʝ ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʨʠʰ˂ʝʥʘ ʩʫ ʜʚʘ 

ʜʝʟʠʥʬʝʢʮʠʦʥʘ ʘʛʝʥʩʘ ï 10% ʚʘʨʠʢʠʥʘ ʢʘʦ ʠʟʚʦʨ NaClO ʠ 0,1% ʨʘʩʪʚʦʨ HgCl2. ʂʦʜ ʩʦʨʪʝ 

ʄʠʢʝʨ ʧʨʦʜʫʞʝʥʦ ʪʨʝʪʠʨʘˁʝ ʝʢʩʧʣʘʥʪʘʪʘ NaClO ʜʦʚʝʣʦ ʿʝ ʜʦ ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ ʧʨʦʮʝʥʪʘ 

ʠʥʠʮʠʨʘʥʠʭ ʩʪʝʨʠʣʥʠʭ ʢʫʣʪʫʨʘ (79,3%) ʟʘʭʚʘˀʫʿʫ˂ʠ ʟʥʘʯʘʿʥʦʤ ʩʤʘˁʝˁʫ ʧʨʦʮʝʥʪʘ ʟʘʨʘʟʝ (ʩʘ 

53,4% ʟʘ 15-ʤʠʥʫʪʥʠ ʪʨʝʪʘʥ ʥʘ 16,4% ʟʘ 20-ʤʠʥʫʪʥʠ ʪʨʝʪʤʘʥ ʚʘʨʠʢʠʥʝ). ʊʘʢʦʹʝ ʫʦʯʝʥʦ ʿʝ 

ʩʤʘˁʝˁʝ ʧʨʦʮʝʥʪʘ ʥʝʢʨʦʪʠʨʘʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʿʝ ʤʝʹʫʪʠʤ ʥʠʿʝ ʙʠʣʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ 

(ɻʨʘʬʠʢʦʥ 1). 

ʇʨʠʤʝʥʘ HgCl2 ʨʝʟʫʣʪʠʨʘʣʘ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʤ ʩʤʘˁʝˁʝʤ ʧʨʦʮʝʥʪʘ 

ʠʥʠʮʠʨʘʥʠʭ ʩʪʝʨʠʣʥʠʭ ʣʠʩʥʠʭ ʨʦʟʝʪʘ ʪʘʢʦ ʜʘ ʩʝ ʦʥ ʢʨʝʪʘʦ ʫ ʠʥʪʝʨʚʘʣʫ ʦʜ 35,0 ʜʦ 10,0% 

(ɻʨʘʬʠʢʦʥ 1). ʆʚʦ ʿʝ ʙʠʣʦ ʧʦʩʣʝʜʠʮʘ ʧʦʚʝ˂ʘˁʘ ʧʨʦʮʝʥʪʘ ʢʦʥʪʘʤʠʥʘʮʠʿʝ ʢʦʿʠ ʿʝ ʫ ʪʨʝʪʤʘʥʫ 6 

(1 ʤʠʥ 70% ʝʪʘʥʦʣ ʠ 3 ʤʠʥ 0,1% HgCl2) ʠʟʥʦʩʠʦ 81,7% ʠ ʧʦʚʝ˂ʘˁʘ ʠʥʮʠʜʝʥʮʝ ʥʝʢʨʦʟʝ 

ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʿʘ ʿʝ ʫ ʪʨʝʪʤʘʥʫ 7 (1 ʤʠʥ 70% ʝʪʘʥʦʣ ʠ 4 ʤʠʥ 0,1% HgCl2) ʙʠʣʘ ʠʟʫʟʝʪʥʦ 

ʚʠʩʦʢʘ (38,3%). 

 

 
1  1 ʤʠʥ 70% ʝʪʘʥʦʣ ʠ 15 ʤʠʥ NaClO; 2  1 ʤʠʥ 70% ʝʪʘʥʦʣ ʠ 20 ʤʠʥ NaClO; 3  30 ʩʝʢ 70% ʝʪʘʥʦʣ ʠ 3 ʤʠʥ 0,1% HgCl2; 4  30 ʩʝʢ 

70% ʝʪʘʥʦʣ ʠ 4 ʤʠʥ 0,1% HgCl2; 5  30 ʩʝʢ 70% ʝʪʘʥʦʣ ʠ 5 ʤʠʥ 0,1% HgCl2; 6  1 ʤʠʥ 70% ʝʪʘʥʦʣ ʠ 3 ʤʠʥ 0,1% HgCl2; 7  1 ʤʠʥ 

70% ʝʪʘʥʦʣ ʠ 4 ʤʠʥ 0,1% HgCl2. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʪʝʩʪʠʨʘʥʝ ʧʘʨʘʤʝʪʨʝ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʫ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʯʠʪʝ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 1. ʋʪʠʮʘʿ ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʜʝʟʠʥʬʝʢʮʠʦʥʠʤ ʩʨʝʜʩʪʚʠʤʘ ʥʘ 

ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ 
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ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʩʫ ʪʘʢʦʹʝ ʧʨʠʤʝ˂ʝʥʝ ʨʘʟʣʠʢʝ ʫ ʫʩʧʝʰʥʦʩʪʠ ʫʩʧʦʩʪʘʚˀʘˁʘ 

ʩʪʝʨʠʣʥʠʭ ʣʠʩʥʠʭ ʨʦʟʝʪʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʩʪʝ ʜʝʟʠʥʬʝʢʮʠʦʥʦʛ ʩʨʝʜʩʪʚʘ ʠ ʜʫʞʠʥʝ ʪʨʝʪʤʘʥʘ 

(ɻʨʘʬʠʢʦʥ 2). ʂʨʘ˂ʝ ʠʟʣʘʛʘˁʝ ʝʢʩʧʣʘʥʪʘʪʘ ʫʪʠʮʘʿʫ NaClO ʨʝʟʫʣʪʠʨʘʣʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʠʤ ʧʨʦʮʝʥʪʦʤ ʠʥʠʮʠʨʘʥʠʭ ʩʪʝʨʠʣʥʠʭ ʣʠʩʥʠʭ ʨʦʟʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʫʞʝ ʠʟʣʘʛʘˁʝ. 

ʇʨʦʜʫʞʝʥʠ ʪʨʝʪʤʘʥ NaClO (ʪʨʝʪʤʘʥ 2) ʨʝʟʫʣʪʠʨʘʦ ʿʝ ʥʘʿʚʠʰʠʤ ʧʨʦʮʝʥʪʦʤ ʥʝʢʨʦʪʠʨʘʥʠʭ 

ʢʫʣʪʫʨʘ (66,7%), ʫʟ ʥʘʿʥʠʞʠ ʧʨʦʮʝʥʘʪ ʫʩʧʝʰʥʦʩʪʠ ʬʦʨʤʠʨʘˁʘ ʣʠʩʥʠʭ ʨʦʟʝʪʘ (10 %). 

ʇʨʠʤʝʥʦʤ HgCl2 ʫ ʪʨʘʿʘˁʫ ʦʜ 3 ʤʠʥʫʪʘ (ʪʨʝʪʤʘʥ 6) ʜʦʙʠʿʝʥ ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ 

ʠʥʠʮʠʨʘʥʠʭ ʩʪʝʨʠʣʥʠʭ ʢʫʣʪʫʨʘ (38,3%), ʙʝʟ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ 15-

ʤʠʥʫʪʥʠ ʪʨʝʪʤʘʥ NaClO, ʢʘʦ ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥʝ 3 ʠ 4, ʫ ʢʦʿʠʤʘ ʩʫ ʝʢʩʧʣʘʥʪʘʪʠ ʙʠʣʠ 

ʠʟʣʦʞʝʥʠ ʢʦʤʙʠʥʘʮʠʿʠ 70% ʝʪʘʥʦʣʘ (30 ʩʝʢʫʥʜʠ) ʠ HgCl2 ʫ ʪʨʘʿʘˁʫ ʦʜ 3, ʦʜʥʦʩʥʦ 4 ʤʠʥʫʪʘ.  

 

  
1  1 ʤʠʥ 70% ʝʪʘʥʦʣ ʠ 15 ʤʠʥ NaClO.; 2  1 ʤʠʥ 70% ʝʪʘʥʦʣ ʠ 20 ʤʠʥ NaClO.; 3  30 ʩʝʢ 70% ʝʪʘʥʦʣ ʠ 3 ʤʠʥ 0,1% HgCl2; 4  30 

ʩʝʢ 70% ʝʪʘʥʦʣ ʠ 4 ʤʠʥ 0,1% HgCl2; 5  30 ʩʝʢ 70% ʝʪʘʥʦʣ ʠ 5 ʤʠʥ 0,1% HgCl2; 6  1 ʤʠʥ 70% ʝʪʘʥʦʣ ʠ 3 ʤʠʥ 0,1% HgCl2; 7  1 ʤʠʥ 

70% ʝʪʘʥʦʣ ʠ 4 ʤʠʥ 0,1% HgCl2. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʪʝʩʪʠʨʘʥʝ ʧʘʨʘʤʝʪʨʝ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʫ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʯʠʪʝ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 2. ʋʪʠʮʘʿ ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʩʘ ʨʘʟʣʠʯʠʪʠʤ ʜʝʟʠʥʬʝʢʮʠʦʥʠʤ ʩʨʝʜʩʪʚʠʤʘ ʥʘ 

ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ 

 

ɹ) ɽʢʩʧʝʨʠʤʝʥʪ II  ʫʪʚʨʹʠʚʘˁʝ ʦʧʪʠʤʘʣʥʦʛ ʤʝʩʝʮʘ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʠʭ 

ʢʫʣʪʫʨʘ 

ʄʝʩʝʮ ʫʟʠʤʘˁʘ ʧʦʯʝʪʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ ʩʪʘʪʠʩʪʠʯʢʠ ʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʦ ʥʘ ʩʚʝ 

ʧʘʨʘʤʝʪʨʝ ʝʬʠʢʘʩʥʦʩʪʠ ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʥʝʟʘʚʠʩʥʦ ʦʜ ʜʨʫʛʠʭ ʪʨʝʪʤʘʥʘ. ʂʦʜ 

ʩʦʨʪʝ ʤʘʣʠʥʝ ʄʠʢʝʨ ʥʘʿʧʦʛʦʜʥʠʿʠ ʤʝʩʝʮ ʙʠʦ ʿʝ ʤʘʿ (ʊʘʙʝʣʘ 10). ʊʦʢʦʤ ʦʚʦʛ ʤʝʩʝʮʘ, 

ʟʘʙʝʣʝʞʝʥ ʿʝ ʚʠʩʦʢ ʧʨʦʮʝʥʘʪ ʠʥʠʮʠʿʘʮʠʿʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ (53,3%) ʩʘ ʥʘʿʤʘˁʠʤ ʧʨʦʮʝʥʪʦʤ 

ʥʝʢʨʦʟʝ ʝʢʩʧʣʘʥʪʘʪʘ (27,2%). ʅʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʟʘʨʘʟʝ ʝʚʠʜʝʥʪʠʨʘʥ ʿʝ ʫ ʿʫʥʫ (36,7%), ʜʦʢ ʿʝ 

ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʥʝʢʨʦʟʝ ʝʢʩʧʣʘʥʪʘʪʘ ʝʚʠʜʝʥʪʠʨʘʥ ʫ ʘʚʛʫʩʪʫ (98,3%).  

ʋʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʫʪʠʮʘʿ ʩʪʝʨʠʣʠʟʘʮʠʦʥʦʛ ʪʨʝʪʤʘʥʘ ʢʘʦ ʬʘʢʪʦʨʘ, ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ 

ʜʘ ʿʝ ʢʦʜ ʩʦʨʪʝ ʤʘʣʠʥʝ ʄʠʢʝʨ ʢʦʤʙʠʥʘʮʠʿʘ ʢʦʿʘ ʿʝ ʫʢˀʫʯʠʚʘʣʘ ʝʪʘʥʦʣ ʫ ʪʨʘʿʘˁʫ ʦʜ 1 ʤʠʥʫʪʘ 

ʠ 10% ʚʘʨʠʢʠʥʫ ʢʘʦ ʠʟʚʦʨ NaClO ʫ ʪʨʘʿʘˁʫ ʦʜ 20 ʤʠʥʫʪʘ (ʪʨʝʪʤʘʥ 2) ʜʘʣʘ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ 

ʨʝʟʫʣʪʘʪʝ ʩʘ 34,2% ʘʩʝʧʪʠʯʥʠʭ ʢʫʣʪʫʨʘ, ʜʦʢ ʿʝ ʧʨʦʮʝʥʘʪ ʩʪʝʨʠʣʥʠʭ ʠʥʠʮʠʨʘʥʠʭ ʣʠʩʥʠʭ 

ʨʦʟʝʪʘ ʙʠʦ ʟʥʘʯʘʿʥʦ ʤʘˁʠ (20,8%) ʢʦʜ ʪʨʝʪʤʘʥʘ ʢʦʿʠ ʩʫ ʫʢˀʫʯʠʚʘʣʠ HgCl2. 

ʀʥʪʝʨʘʢʮʠʿʘ ʠʟʤʝʹʫ ʤʝʩʝʮʘ ʫʟʠʤʘˁʘ ʧʦʯʝʪʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ ʠ ʪʨʝʪʤʘʥʘ ʩʪʝʨʠʣʠʟʘʮʠʿʝ 

ʟʥʘʯʘʿʥʦ ʿʝ ʫʪʠʮʘʣʘ ʥʘ ʩʚʝ ʢˀʫʯʥʝ ʧʘʨʘʤʝʪʨʝ ʝʬʠʢʘʩʥʦʩʪʠ ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ 

ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʘʩʝʧʪʠʯʥʠʭ ʢʫʣʪʫʨʘ 

(60,0%) ʩʘ ʠʥʠʮʠʿʘʮʠʿʦʤ ʣʠʩʥʝ ʨʦʟʝʪʝ ʟʘʙʝʣʝʞʝʥ ʫ ʤʘʿʫ (ɻʨʘʬʠʢʦʥ 3). ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʩʫ 

ʟʘʙʝʣʝʞʝʥʠ ʢʦʜ ʧʨʠʤʝʥʝ NaClO ʢʘʦ ʘʛʝʥʩʘ ʟʘ ʧʦʚʨʰʠʥʩʢʫ ʩʪʝʨʠʣʠʟʘʮʠʿʫ, ʧʦʢʘʟʫʿʫ˂ʠ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʝʬʠʢʘʩʥʦʩʪ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʪʨʝʪʤʘʥʦʤ ʢʦʿʠ ʿʝ ʫʢˀʫʯʠʚʘʦ HgCl2, ʢʦʿʠʤ ʿʝ 

ʧʦʩʪʠʛʥʫʪʦ ʬʦʨʤʠʨʘˁʝ ʩʪʝʨʠʣʥʝ ʣʠʩʥʝ ʨʦʟʝʪʝ ʢʦʜ 46,7% ʧʦʯʝʪʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ. 
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ʊʘʙʝʣʘ 10. ʋʪʠʮʘʿ ʤʝʩʝʮʘ ʫʟʠʤʘˁʘ ʝʢʩʧʣʘʥʪʘʪʘ ʠ ʪʨʝʪʤʘʥʘ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʥʘ ʟʘʨʘʟʫ, ʥʝʢʨʦʟʫ ʠ 

ʠʥʠʮʠʿʘʮʠʿʫ ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʜ ʩʦʨʪʝ ʤʘʣʠʥʝ ʄʠʢʝʨ 

ʌʘʢʪʦʨ ɿʘʨʘʟʘ  (%) ʅʝʢʨʦʟʘ (%) ʀʥʠʮʠʿʘʮʠʿʘ (%) 

ʄʝʩʝʮ (A) 

ʄʘʿ 19,5 ʮ 27,2 ʜ 53,3 ʘ 

ɱʫʥ 36,7 ʘ 34,4 ʮ 28,9 ʙ 

ɱʫʣ 28,3 ʙ 45,6 ʙ 26,1 ʮ 

ɸʚʛʫʩʪ 0,0 ʜ 98,3 ʘ 1,7 ʜ 

ʊʨʝʪʤʘʥ ʩʪʝʨʠʣʠʟʘʮʠʿʝ (ɹ) 
2

 
21,7 ʘ 44,1 ʙ 34,2 ʘ 

6 19,8 ʘ 59,4 ʘ 20,8 ʙ 

ANOVA 

A *  *  *  

ɹ ʥʟ * *  

A Ĭ ɹ *  *  *  
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-

ʦʚ ʪʝʩʪ, p Ò 0,05)  

 

 
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʪʝʩʪʠʨʘʥʝ ʧʘʨʘʤʝʪʨʝ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʫ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʯʠʪʝ, (Duncan-ʦʚ ʪʝʩʪ, p Ò 

0,05) 

ɻʨʘʬʠʢʦʥ 3. ʋʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʪʨʝʪʤʘʥʘ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʠ ʤʝʩʝʮʘ ʫʟʠʤʘˁʘ ʝʢʩʧʣʘʥʪʘʪʘ ʥʘ ʟʘʨʘʟʫ, 

ʥʝʢʨʦʟʫ ʠ ʠʥʠʮʠʿʘʮʠʿʫ ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʜ ʩʦʨʪʝ ʤʘʣʠʥʝ ʄʠʢʝʨ 

 

ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʤʝʩʝʮ ʫʟʠʤʘˁʘ ʧʦʯʝʪʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ ʟʥʘʯʘʿʥʦ ʿʝ ʫʪʠʮʘʦ ʥʘ 

ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʩʪʝʨʠʣʠʟʘʮʠʦʥʠ ʪʨʝʪʤʘʥ (ʊʘʙʝʣʘ 11). 

ʅʘʩʫʧʨʦʪ ʩʦʨʪʠ ʄʠʢʝʨ, ʟʘ ʩʦʨʪʫ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʪʠ ʟʘʨʘʟʝ ʟʘʙʝʣʝʞʝʥʠ ʩʫ ʫ 

ʤʘʿʫ ʠ ʘʚʛʫʩʪʫ (48,3 ʠ 51,7%, ʨʝʜʦʩʣʝʜʦʤ), ʜʦʢ ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʥʝʢʨʦʪʠʨʘʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ 

ʟʘʙʝʣʝʞʝʥ ʫ ʿʫʣʫ (49,9%). ʅʘʿʧʦʛʦʜʥʠʿʠ ʤʝʩʝʮ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʢʦʜ ʦʚʝ 

ʩʦʨʪʝ ʙʠʦ ʿʝ ʿʫʥ, ʩʘ 40,3% ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʿʠ ʩʫ ʬʦʨʤʠʨʘʣʠ ʩʪʝʨʠʣʥʫ ʣʠʩʥʫ ʨʦʟʝʪʫ. 

ʊʨʝʪʤʘʥ ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʢʘʦ ʬʘʢʪʦʨ ʟʥʘʯʘʿʥʦ ʿʝ ʫʪʠʮʘʦ ʥʘ ʧʨʦʮʝʥʘʪ ʟʘʨʘʟʝ 

ʠ ʠʥʠʮʠʿʘʮʠʿʝ. ʊʨʝʪʤʘʥ ʩʘ HgCl2 (ʪʨʝʪʤʘʥ 6) ʫʪʠʮʘʦ ʿʝ ʥʘ ʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʿʠ ʩʫ 

ʬʦʨʤʠʨʘʣʠ ʩʪʝʨʠʣʥʫ ʣʠʩʥʫ ʨʦʟʝʪʫ (35,4%) ʠ ʤʘˁʠ ʧʨʦʮʝʥʘʪ ʟʘʨʘʟʝ (22,6%) ʟʘ ʨʘʟʣʠʢʫ ʦʜ 

ʪʨʝʪʤʘʥʘ ʩʘ NaClO (ʪʨʝʪʤʘʥ 2).  

ʀʥʪʝʨʘʢʮʠʿʘ ʠʟʤʝʹʫ ʘʥʘʣʠʟʠʨʘʥʠʭ ʬʘʢʪʦʨʘ (ʤʝʩʝʮ ʠ ʪʨʝʪʤʘʥ ʧʦʚʨʰʠʥʩʢʝ 

ʩʪʝʨʠʣʠʟʘʮʠʿʝ) ʟʥʘʯʘʿʥʦ ʿʝ ʫʪʠʮʘʣʘ ʥʘ ʧʨʦʮʝʥʪʝ ʥʝʢʨʦʟʝ ʠ ʠʥʠʮʠʿʘʮʠʿʝ ʣʠʩʥʝ ʨʦʟʝʪʝ ʢʦʜ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ (ɻʨʘʬʠʢʦʥ 4). ʊʨʝʪʤʘʥ 10% ʚʘʨʠʢʠʥʦʤ ʢʘʦ ʠʟʚʦʨʦʤ NaClO ʫ ʪʨʘʿʘˁʫ ʦʜ 20 ʤʠʥʫʪʘ 

ʨʝʟʫʣʪʠʨʘʦ ʿʝ ʟʥʘʯʘʿʥʦ ʥʠʞʠʤ ʧʨʦʮʝʥʪʠʤʘ ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʪʦʢʦʤ ʩʚʠʭ 

ʪʝʩʪʠʨʘʥʠʭ ʤʝʩʝʮʠ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥʝ ʩʘ HgCl2 ʫ ʪʨʘʿʘˁʫ ʦʜ 3 ʤʠʥʫʪʘ. ʅʘʿʚʝ˂ʠ ʫʩʧʝʭ ʫ 

ʫʩʧʦʩʪʘʚˀʘˁʫ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʟʘʙʝʣʝʞʝʥ ʿʝ ʫ ʿʫʥʫ, ʜʦʩʪʠʛʘʚʰʠ 78,3% ʫ ʪʨʝʪʤʘʥʫ ʩʘ HgCl2, 

ʢʘʜʘ ʿʝ ʟʘʙʝʣʝʞʝʥ ʠ ʥʘʿʥʠʞʠ ʧʨʦʮʝʥʘʪ ʥʝʢʨʦʟʝ. 
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ʊʘʙʝʣʘ 11. ʋʪʠʮʘʿ ʤʝʩʝʮʘ ʫʟʠʤʘˁʘ ʝʢʩʧʣʘʥʪʘʪʘ ʠ ʪʨʝʪʤʘʥʘ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʥʘ ʟʘʨʘʟʫ, ʥʝʢʨʦʟʫ ʠ 

ʠʥʠʮʠʿʘʮʠʿʫ ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʜ ʩʦʨʪʝ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ 

ʌʘʢʪʦʨ  ɿʘʨʘʟʘ (%)  ʅʝʢʨʦʟʘ (%) ʀʥʠʮʠʿʘʮʠʿʘ (%) 

ʄʝʩʝʮ (A) 

ʄʘʿ 48,3 ʘ 38,9 ʙ 12,8 ʙ 

ɱʫʥ 24,5 ʙ 35,2 ʙ 40,3 ʘ 

ɱʫʣ 30,6 ʙ 49,9 a 19,5 ʙ 

Aʚʛʫʩʪ 51,7 a 33,9 ʙ 14,4 ʙ 

ʊʨʝʪʤʘʥ ʩʪʝʨʠʣʠʟʘʮʠʿʝ 

(ɹ) 

2
 

55,4 a 37,0 ʘ 5,6 ʙ 

6 22,6 ʙ 42,0 ʘ 35,4 a 

ANOVA 

A *  *  *  

ɹ *  ʥʟ *  

A Ĭ ɹ ʥʟ * *  
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-

ʦʚ ʪʝʩʪ, p Ò 0,05)  

 

 
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʪʝʩʪʠʨʘʥʝ ʧʘʨʘʤʝʪʨʝ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʫ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʯʠʪʝ, (Duncan-ʦʚ ʪʝʩʪ, p Ò 

0,05) 

ɻʨʘʬʠʢʦʥ 4. ʋʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʪʨʝʪʤʘʥʘ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʠ ʤʝʩʝʮʘ ʫʟʠʤʘˁʘ ʝʢʩʧʣʘʥʪʘʪʘ ʥʘ ʟʘʨʘʟʫ, 

ʥʝʢʨʦʟʫ ʠ ʠʥʠʮʠʿʘʮʠʿʫ ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʜ ʩʦʨʪʝ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ. 

 

5.1.2. ʋʊʀʎɸɱ ʄʀʅɽʈɸʃʅʆɻ ʉɸʉʊɸɺɸ ʍʈɸʅɲʀɺɽ ʇʆɼʃʆɻɽ ʅɸ ʇɸʈɸʄɽʊʈɽ 

ʄʋʃʊʀʇʃʀʂɸʎʀɱɽ  

ʅʘʢʦʥ ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ, ʠʟʜʘʥʮʠ ʦʙʝ ʩʦʨʪʝ ʩʫ ʤʫʣʪʠʧʣʠʮʠʨʘʥʠ ʥʘ 

ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʨʘʟʣʠʯʠʪʦʛ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ, ʩʘ ʚʘʨʠʿʘʮʠʿʘʤʘ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʛʚʦʞʹʘ. 

ʌʘʟʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ ʢʦʜ ʦʙʝ ʩʦʨʪʝ ʧʨʘ˂ʝʥʘ ʿʝ ʧʫʪʝʤ ʚʠʰʝ ʧʘʨʘʤʝʪʘʨʘ 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ (ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʜʫʞʠʥʘ ʦʩʦʚʠʥʩʢʦʛ ʠ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ, ʢʘʦ ʠ ʙʨʦʿ 

ʣʠʩʪʦʚʘ ʥʘ ʦʙʘ ʪʠʧʘ ʠʟʜʘʥʘʢʘ). ʊʘʢʦʹʝ, ʠʩʧʠʪʠʚʘʥ ʿʝ ʠ ʢʚʘʣʠʪʝʪ ʠʟʜʘʥʘʢʘ - ʠʟʛʣʝʜ ʙʠˀʘʢʘ, 

ʧʦʣʦʞʘʿ ʠ ʦʙʦʿʝʥʦʩʪ ʣʠʩʪʦʚʘ, ʧʨʠʩʫʩʪʚʦ ʭʣʦʨʦʟʝ, ʥʝʢʨʦʟʝ ʠ ʩʣʠʯʥʦ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ 

ʪʘʙʝʣʘʨʥʦ ʟʘ ʩʚʘʢʫ ʩʦʨʪʫ ʧʦʩʝʙʥʦ, ʢʘʦ ʠ ʧʦʤʦ˂ʫ Ăʪʦʧʣʦʪʥʝò ʤʘʧʝ (ʉʣʠʢʘ 10 ʠ 12) ʠ ʘʥʘʣʠʟʝ 

ʛʣʘʚʥʠʭ ʢʦʤʧʦʥʝʥʪʠ (Principal Component Analysis ï ʈʉɸ) ʨʘʜʠ ʣʘʢʰʝʛ ʧʨʝʛʣʝʜʘ ʠ ʚʠʟʫʝʣʥʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʿʝ ʨʝʟʫʣʪʘʪʘ. ʄʝʨʝʥʝ ʩʫ ʠ ʚʨʝʜʥʦʩʪʠ ʩʚʝʞʝ ʠ ʩʫʚʝ ʤʘʩʝ ʢʘʣʫʩʘ ʠ ʠʟʜʘʥʘʢʘ, ʛʜʝ ʩʫ 

ʨʝʟʫʣʪʘʪʠ ʧʨʠʢʘʟʘʥʠ ʛʨʘʬʠʢʦʥʠʤʘ ʟʘ ʩʚʘʢʫ ʩʦʨʪʫ.   

ɸ) ʋʪʠʮʘʿ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʤʘʣʠʥʝ 

ʩʦʨʪʝ ʄʠʢʝʨ 

ʅʘ ʉʣʠʮʠ 11ʘ-ʰ ʩʫ ʧʨʠʢʘʟʘʥʝ ʙʠˀʢʝ ʩʦʨʪʝ ʄʠʢʝʨ ʤʫʣʪʠʧʣʠʮʠʨʘʥʝ ʥʘ 30 ʭʨʘʥˀʠʚʠʭ 

ʧʦʜʣʦʛʘ ʨʘʟʣʠʯʠʪʦʛ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ 

ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʧʦʩʪʠʛʥʫʪ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʩʘ ʩʤʘˁʝʥʦʤ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʤʘʢʨʦ 
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ʩʦʣʠ (Ĳ) ʠ ʩʪʘʥʜʘʨʜʥʦʤ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʤʝʟʦ ʩʦʣʠ (ʄS) ʫʟ ʧʦʚʝ˂ʘʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʛʚʦʞʹʘ 

(ʊʘʙʝʣʘ 12; ʧʦʜʣʦʛʘ GG). ʄʝʹʫʪʠʤ, ʦʚʘ ʚʨʝʜʥʦʩʪ ʥʠʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ʥʘ ʚʨʝʜʥʦʩʪʠ 

ʠʥʜʝʢʩʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʧʦʩʪʠʛʥʫʪʝ ʥʘ ʚʝ˂ʠʥʠ ʜʨʫʛʠʭ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ. ʀʟʜʘʥʮʠ ʛʘʿʝʥʠ ʥʘ 

ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ GG ʩʫ ʩʝ ʦʜʣʠʢʦʚʘʣʠ ʣʝʧʠʤ ʟʝʣʝʥʠʤ ʣʠʩʪʦʚʠʤʘ, ʙʝʟ ʟʥʘʢʦʚʘ ʭʣʦʨʦʟʝ ʠ 

ʥʝʢʨʦʟʝ (ʉʣʠʢʘ 11ʪ). ʇʦʨʝʜ ʪʦʛʘ ʚʠʩʦʢʝ ʚʨʝʜʥʦʩʪʠ ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ ʧʦʩʪʠʛʥʫʪʝ ʩʫ ʠ ʥʘ ʭʨʘʥˀʠʚʠʤ 

ʧʦʜʣʦʛʘʤʘ ɸɸ (3,6), D ʠ DD (3,4 ʟʘ ʦʙʝ), ʙʝʟ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʤʝʹʫ ˁʠʤʘ (ʉʣʠʢʝ 

11ʪ, 11ʭ, 11ʛ ʠ 11ʧ, ʨʝʜʦʩʣʝʜʦʤ). ʇʦʤʝʥʫʪʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʨʘʟʣʠʢʦʚʘʣʝ ʩʫ ʩʝ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ 

ʤʘʢʨʦ ʩʦʣʠ (ʄS ʠ <ʄS), ʜʦʢ ʿʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʝʟʦ ʩʦʣʠ ʩʪʘʥʜʘʨʜʥʘ (ʄS). ɺʝ˂ʠʥʘ ʦʩʪʘʣʠʭ 

ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʿʝ ʧʦʢʘʟʘʣʘ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʜʦʢ ʩʫ ʥʘʿʥʠʞʝ 

ʚʨʝʜʥʦʩʪʠ ʟʘʙʝʣʝʞʝʥʝ ʥʘ ʧʦʜʣʦʛʘʤʘ ʢʦʿʝ ʩʫ ʠʤʘʣʝ ʧʦʚʝ˂ʘʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʘʢʨʦ ʩʦʣʠ, ʘ 

ʩʤʘˁʝʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʝʟʦ ʩʦʣʠ (ʧʦʜʣʦʛʝ ʂʂ, LL ʠ ʆ). ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ 

ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʥʘ ʧʘʨʘʤʝʪʨʝ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʩʫ 

ʧʦʢʘʟʘʣʠ ʜʘ ʧʦʚʝ˂ʘʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʘʢʨʦ ʩʦʣʠ ʫ ʦʜʥʦʩʫ ʥʘ MS ʤʝʜʠʿʫʤ ʜʦʚʦʜʝ ʜʦ ʩʤʘˁʝˁʘ 

ʠʥʜʝʢʩʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʛʚʦʞʹʘ (ʊʘʙʝʣʘ 12). 

ɼʫʞʠʥʘ ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ ʙʠʣʘ ʿʝ ʥʘʿʚʝ˂ʘ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʩʘ ʩʪʘʥʜʘʨʜʥʦʤ 

ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʤʝʟʦ ʩʦʣʠ ʠ ʛʚʦʞʹʘ, ʫʟ ʩʤʘˁʝʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʘʢʨʦ ʩʦʣʠ (Ĳ) (ʧʦʜʣʦʛʘ G). 

ʅʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʦʩʦʚʠʥʩʢʠʭ ʠʟʜʘʥʘʢʘ ʠʟʤʝʨʝʥʘ ʿʝ ʥʘ ʧʦʜʣʦʛʘʤʘ ʟʘ ʢʦʿʝ ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʠʩʪʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʘʢʨʦ ʠ ʤʝʟʦ ʩʦʣʠ, ʘʣʠ ʨʘʟʣʠʯʠʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʛʚʦʞʹʘ (ʧʦʜʣʦʛʝ GG ʠ G). ʉʘ 

ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʘʿʢʨʘ˂ʠ ʠʟʜʘʥʮʠ ʩʫ ʟʘʙʝʣʝʞʝʥʠ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʢʦʿʘ ʿʝ ʩʘʜʨʞʘʣʘ ʥʘʿʤʘˁʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʘʢʨʦ ʠ ʤʝʟʦ ʩʦʣʠ (ɽ ʧʦʜʣʦʛʘ; ʉʣʠʢʘ 11ʜ).  

ʅʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʢʦʜ ʧʦʜʣʦʛʝ ʢʦʿʘ ʿʝ ʩʘʜʨʞʘʚʘʣʘ 

ʩʤʘˁʝʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʝʟʦ ʩʦʣʠ ʥʘ ĲʄS ʠ ʧʦʚʝ˂ʘʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʛʚʦʞʹʘ (ʉʉ ʧʦʜʣʦʛʘ), ʠ 

ʩʪʘʪʠʩʪʠʯʢʠ ʩʝ ʨʘʟʣʠʢʦʚʘʣʘ ʦʜ ʩʚʠʭ ʦʩʪʘʣʠʭ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ. 

ɹʨʦʿ ʣʠʩʪʦʚʘ ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ ʥʠʿʝ ʙʠʦ ʫ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʜʫʞʠʥʦʤ ʠʟʜʘʥʢʘ. ʅʘʿʚʝ˂ʠ 

ʙʨʦʿ ʣʠʩʪʦʚʘ ʿʝ ʟʘʙʝʣʝʞʝʥ ʥʘ ʧʦʜʣʦʛʘʤʘ ʩʘ ʧʦʚʝ˂ʘʥʦʤ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʤʘʢʨʦ ʩʦʣʠ ʫ ʦʜʥʦʩʫ 

ʥʘ MS ʭʨʘʥˀʠʚʫ ʧʦʜʣʦʛʫ, ʢʘʦ ʰʪʦ ʩʫ ʧʘʨʦʚʠ ʧʦʜʣʦʛʘ ʩʘ ʜʫʧʣʦ ʚʝ˂ʠʤ ʩʘʜʨʞʘʿʝʤ ʤʘʢʨʦ ʩʦʣʠ 

(N, M, ʆ). ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʘʿʤʘˁʠ ʙʨʦʿ ʣʠʩʪʦʚʘ ʟʘʙʝʣʝʞʝʥ ʿʝ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʩʘ 

ʩʤʘˁʝʥʠʤ ʤʘʢʨʦ ʠ ʤʝʟʦ ʩʦʣʠʤʘ ʥʘ İMS ʠ ʩʪʘʥʜʘʨʜʥʠʤ ʩʘʜʨʞʘʿʝʤ ʛʚʦʞʹʘ (ʧʦʜʣʦʛʘ ɽ), ʰʪʦ 

ʫʢʘʟʫʿʝ ʜʘ ʩʤʘˁʝʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʘʢʨʦ ʠ ʤʝʟʦ ʩʦʣʠ ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʨʘʟʚʦʿ ʣʠʩʥʝ ʤʘʩʝ. 

ɹʨʦʿ ʣʠʩʪʦʚʘ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʨʘʟʣʠʢʦʚʘʦ ʩʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʘʢʨʦ ʠ 

ʤʝʟʦ ʩʦʣʠ, ʢʘʦ ʠ Fe. ʅʘʿʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʣʠʩʪʦʚʘ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʟʘʙʝʣʝʞʝʥ ʿʝ ʥʘ ʠʩʪʦʿ 

ʭʨʘʥˀʠʚʦ ʿʧʦʜʣʦʟʠ ʥʘ ʢʦʿʦʿ ʿʝ ʫʪʚʨʹʝʥ ʠ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʣʠʩʪʦʚʘ ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ (ʧʦʜʣʦʛʘ N) 

(ʊʘʙʝʣʘ 12). ʄʝʹʫʪʠʤ, ʟʘʙʝʣʝʞʝʥʘ ʚʨʝʜʥʦʩʪ ʥʠʿʝ ʙʠʣʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫ ʧʦʨʝʹʝˁʫ 

ʩʘ ʚʝ˂ʠʥʦʤ ʦʩʪʘʣʠʭ ʧʦʜʣʦʛʘ.  
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ʊʘʙʝʣʘ 12. ʋʪʠʮʘʿ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʥʘ ʧʘʨʘʤʝʪʨʝ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ   

ʇʦʜʣʦʛʘ 

ʦʟʥʘʢʘ 

Maʢʨʦ 

ʩʦʣʠ 

ʄʝʟʦ 

ʩʦʣʠ 
FeSO4 ×7 H20 

ʀʥʜʝʢʩ 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ 

ɼʫʞʠʥʘ 

ʦʩʦʚʠʥʩʢʦʛ 

ʠʟʜʘʥʢʘ 

(mm) 

ɼʫʞʠʥʘ 

ʙʦʯʥʠʭ 

ʠʟʜʘʥʘʢʘ (mm) 

ɹʨʦʿ ʣʠʩʪʦʚʘ 

ʦʩʦʚʠʥʩʢʦʛ 

ʠʟʜʘʥʢʘ 

ɹʨʦʿ ʣʠʩʪʦʚʘ 

ʙʦʯʥʠʭ 

ʠʟʜʘʥʘʢʘ 

 

 
ʀʄ - ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ; ɼʆ -ʜʫʞʠʥʘ 

ʦʩʦʚ.ʠʟʜ.; ɼɹ - ʜʫʞʠʥʘ ʙʦʯ. ʠʟʜ.; ʃʆ - ʙʨ. ʣʠʩʪʦʚʘ 

ʦʩʦʚ. ʠʟʜ.; ʃɹ - ʙʨ. ʣʠʩʪʦʚʘ ʙʦʯ. ʠʟʜ. 

ʉʣʠʢʘ 10. ʇʘʨʘʤʝʪʨʠ ʤʫʣʪʠʣʠʢʘʮʠʿʝ 

ʩʦʨʪʝ ʄʠʢʝʨ ʧʨʠʢʘʟʘʥʠ Ăʪʦʧʣʦʪʥʦʤò 

ʤʘʧʦʤ 
 

A MS MS MS 3,2 ± 0,5 aïʜ 13 ± 0 aïʮ 7 Ñ 1 ʙʮ 8,1 ± 0,7 aïʜ 6,2 Ñ 0,9 aʙ 

B MS ½MS MS 3,2 ± 0,7 aïʜ      10 Ñ 0 ʙʮ 7 Ñ 1 ʙʮ 7,4 ± 0,7 aïʜ 6,5 Ñ 0,3 aʙ 

C MS ¾MS MS 3,1 ± 0,7 aïe 13 ± 0 aïʮ 8 Ñ 1 ʙʮ 7,2 ± 0,6 aïʜ 6,8 Ñ 0,3 aʙ 

D ½MS MS MS 3,4 ± 0,5 aïʮ 14 ± 2 aïʮ 9 Ñ 1 ʙʮ 6,9 ± 0,5 aïʜ 6,7 Ñ 0,2 aʙ 

E ½MS ½MS MS 1,7 Ñ 0,3 ʙïʬ        9 Ñ 0 ʮ   5 Ñ 1 ʙïʜ    6,0 Ñ 0,5 ʜ   3,8 Ñ 1,1 ʙïʜ 

F ½MS ¾MS MS 2,7 ± 0,2 aïʬ      10 Ñ 1 ʙʮ   6 Ñ 0 ʙïʜ 7,0 ± 0,8 aïʜ   5,2 ± 0,2 aïʮ 

G ¾MS MS MS 3,0 ± 0,6 aïʬ      17 ± 3 a 7 Ñ 0 ʙʮ 8,1 ± 0,4 aïʜ   5,9 ± 0,6 aïʮ 

H ¾MS ½MS MS 2,2 ± 0,4 aïʬ      11 Ñ 1 ʙʮ   6 Ñ 0 ʙïʜ 7,1 ± 0,9 aïʜ   5,6 ± 0,5 aïʮ 

I ¾MS ¾MS MS 1,9 ± 0,3 aïʬ 11 ± 1 aïʮ   5 Ñ 2 ʙïʜ 7,5 ± 0,3 aïʜ   4,2 ± 1,4 aïʜ 

J 1½MS MS MS 1,8 ± 0,2 aïʬ 14 ± 0 aïʮ 9 Ñ 0 ʙʮ 8,6 ± 0,7 aïʜ  7,2 Ñ 0,9 aʙ 

K 1½MS ¾MS MS 2,2 ± 0,1 aïʬ 12 ± 1 aïʮ   6 Ñ 0 ʙïʜ 7,9 ± 0,7 aïʜ 6,4 Ñ 0,6 aʙ 

L 1½MS ½MS MS 1,4 Ñ 0,2 ʜïʬ 12 ± 1 aïʮ 9 Ñ 1 ʙʮ 8,6 ± 0,5 aïʜ 7,2 Ñ 0,4 aʙ 

M 2MS MS MS 2,6 ± 0,1 aïʬ 14 ± 1 aïʮ 8 Ñ 1 ʙʮ 9,2 ± 0,3 aïʮ 7,1 Ñ 0,5 aʙ 

N 2MS ¾MS MS 1,6 Ñ 0,1 ʙïʬ 14 ± 0 aïʮ 8 ± 1 ʙʮ    9,9 ± 0,6 a     7,5 ± 0,3 a 

O 2MS ½MS MS 1,3 Ñ 0,1 ʜïʬ 13 ± 0 aïʮ   5 Ñ 0 ʙïʜ    9,4 Ñ 0,5 aʙ   5,0 ± 0,0 aïʜ 

ɸɸ MS MS 1½MS      3,6 Ñ 0,3 aʙ 14 ± 1 aïʮ 7 Ñ 0 ʙʮ 8,2 ± 0,9 aïʜ   6,0 ± 0,7 aïʮ 

BB MS ½MS 1½MS 2,7 ± 0,1 aïʬ      10 Ñ 0 ʙʮ   6 ± 0 ʙïʜ 7,9 ± 0,3 aïʜ  6,4 Ñ 0,4 aʙ 

CC MS ¾MS 1½MS 2,8 ± 0,5 aïʬ 11 ± 1 aïʮ      11 ± 3 a 6,9 ± 0,4 aïʜ 6,9 Ñ 0,4 aʙ 

DD ½MS MS 1½MS 3,4 ± 0,3 aïʮ 14 ± 1 aïʮ 9 Ñ 0 ʙʮ 7,2 ± 0,4 aïʜ 6,4 Ñ 0,4 aʙ 

ɽɽ ½MS ½MS 1½MS 2,7 ± 0,5 aïʬ      10 Ñ 1 ʙʮ 8 Ñ 1 ʙʮ 6,7 Ñ 0,8 ʙïʜ 6,5 Ñ 0,4 aʙ 

FF ½MS ¾MS 1½MS 2,8 ± 0,1 aïʬ 11 ± 1 aïʮ 7 Ñ 1 ʙʮ 6,3 Ñ 0,3 ʙïʜ   5,5 ± 0,4 aïʮ 

GG ¾MS MS 1½MS      3,7 ± 0,5 a      15 Ñ 2 aʙ      10 Ñ 1 ʙ 7,6 ± 0,4 aïʜ 6,7 Ñ 0,2 aʙ 

HH ¾MS ½MS 1½MS 2,4 ± 0,5 aïʬ      11 Ñ 1 ʙʮ   6 Ñ 2 ʙïʜ 7,2 ± 0,3 aïʜ   4,4 ± 1,4 aïʜ 

II  ¾MS ¾MS 1½MS 2,9 ± 0,1 aïʬ      10 Ñ 1 ʙʮ 6 Ñ 0 ʙʮ 6,5 Ñ 0,1 ʙïʜ   5,9 ± 0,4 aïʮ 

JJ 1½MS MS 1½MS 1,6 Ñ 0,2 ʮïʬ 12 ± 0 aïʮ   5 Ñ 1 ʙïʜ    9,8 ± 0,2 a 2,4 Ñ 0,8 ʮʜ 

KK 1½MS ¾MS 1½MS      1,1 Ñ 0,0 ʬ      11 Ñ 1 ʙʮ        4 Ñ 0 ʜ 7,5 ± 0,9 aïʜ   2,5 ± 0,1 aïʜ 

LL 1½MS ½MS 1½MS      1,3 Ñ 0,2 eʬ 12 ± 0 aïʮ   5 Ñ 1 ʙïʜ 7,0 ± 0,5 aïʜ     2,1 Ñ 1,0 ʜ 

MM 2MS MS 1½MS 2,5 ± 0,3 aïʬ 14 ± 2 aïʮ        7 Ñ 1 ʙʮ 6,9 ± 0,6 aïʜ   5,1 ± 0,7 aïʮ 

NN 2MS ¾MS 1½MS 1,8 ± 0,1 aïʬ 13 ± 2 aïʮ  7 Ñ 1 ʙïʜ 7,6 ± 0,5 aïʜ  6,3 Ñ 0,5 aʙ 

OO 2MS ½MS 1½MS 1,7 ± 0,1 aïʬ    13 ± 0,1 aïʮ  6 Ñ 1 ʙïʜ    6,1 Ñ 0,5 ʮʜ   5,5 ± 0,4 aïʮ 

ʄS - Murashige and Skoog, (1962) ʭʨʘʥˀʠʚʘ ʧʦʜʣʦʛʘ; ʄʘʢʨʦ ʩʦʣʠ  NH4NO3 ʠ ʂNO3; ʤʝʟʦ ʩʦʣʠ  CaCl2, MgSO4 ʠ KH2PO4  

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ  

(Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 
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ʉʣʠʢʘ 11. ʀʟʜʘʥʮʠ ʩʦʨʪʝ ʤʘʣʠʥʝ ʄʠʢʝʨ ʥʘ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʨʘʟʣʠʯʠʪʦʛ ʤʠʥʝʨʘʣʥʦʛ 

ʩʘʩʪʘʚʘ (ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʫ ʦʟʥʘʯʝʥʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʠ ˁʠʭʦʚ ʩʘʩʪʘʚ ʿʝ ʧʨʠʢʘʟʘʥ ʫ ʊʘʙʝʣʠ 12) 
(ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 
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ʉʣʠʢʘ 11 (ʥʘʩʪʘʚʘʢ). ʀʟʜʘʥʮʠ ʩʦʨʪʝ ʤʘʣʠʥʝ ʄʠʢʝʨ ʥʘ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʨʘʟʣʠʯʠʪʦʛ ʤʠʥʝʨʘʣʥʦʛ 

ʩʘʩʪʘʚʘ (ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʫ ʦʟʥʘʯʝʥʠ ʤʝʜʠʿʫʤʠ ʠ ˁʠʭʦʚ ʩʘʩʪʘʚ ʿʝ ʧʨʠʢʘʟʘʥ ʫ ʊʘʙʝʣʠ 12) (ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 
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ɿʙʦʛ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʧʦʩʤʘʪʨʘʥʠʭ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʠ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʦʜʨʝʹʠʚʘʥʠ, 

ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʈʉɸ ʘʥʘʣʠʟʘ ʨʘʜʠ ʣʘʢʰʝ ʠʥʪʝʨʧʨʝʪʘʮʠʿʝ ʨʝʟʫʣʪʘʪʘ ʠ ʚʠʟʫʝʣʥʝ ʧʨʦʮʝʥʝ ʦʜʥʦʩʥʦ 

ʠʟʜʚʘʿʘˁʘ ʧʦʜʣʦʛʘ ʢʦʿʝ ʩʫ ʧʦʢʘʟʘʣe ʥʘʿʚʝ˂ʠ ʧʦʪʝʥʮʠʿʘʣ ʟʘ in vitro ʨʘʟʤʥʦʞʘʚʘˁʝ ʤʘʣʠʥʝ ʩʦʨʪʝ 

ʄʠʢʝʨ (ɻʨʘʬʠʢʦʥ 5). ɼʫʞʠʥʘ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʙʠʣʘ ʿʝ ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʠʥʜʝʢʩʦʤ 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʜʦʢ ʩʘ ʜʫʞʠʥʦʤ ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʢʦʨʝʣʘʮʠʿʘ. ɹʠˀʢʝ ʩʘ 

ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ CC ʩʫ ʠʤʘʣʝ ʥʘʿʚʠʰʝ ʚʨʝʜʥʦʩʪʠ ʜʫʞʠʥʝ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ, ʜʦʢ ʩʫ ʩʝ ʙʠˀʢʝ 

ʥʘ ʧʦʜʣʦʛʘʤʘ AA, D ʠ GG ʠʟʜʚʦʿʠʣʝ ʧʦ ʥʘʚʿʠʰʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʠʥʜʝʢʩʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʘ 

ʙʠˀʢʝ ʛʘʿʝʥʝ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ G ʥʘʿʚʠʰʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʜʫʞʠʥʝ ʦʩʦʚʠʥʩʢʠʭ ʠʟʜʘʥʘʢʘ. 

ʉʪʘʥʜʘʨʜʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʝʟʦ ʩʦʣʠ ʫʪʠʮʘʣʘ ʿʝ ʥʘ ʚʠʩʦʢʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʥʝʟʘʚʠʩʥʦ ʦʜ ʩʘʜʨʞʘʿʘ ʤʘʢʨʦ ʩʦʣʠ ʠ ʛʚʦʞʹʘ (ʧʦʜʣʦʛʝ AA, D ʠ GG), ʢʘʦ ʠ ʢʦʜ 

ʧʦʜʣʦʛʝ G ʢʦʜ ʢʦʿʝ ʿʝ ʠʟʤʝʨʝʥʘ ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʦʩʦʚʠʥʩʢʠʭ ʠʟʜʘʥʘʢʘ. 
 

 

ɻʨʘʬʠʢʦʥ 5. ʈʉɸ ʘʥʘʣʠʟʘ ʝʬʝʢʘʪʘ ʨʘʟʣʠʯʠʪʠʭ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʥʘ ʚʝʛʝʪʘʪʠʚʥʝ ʧʘʨʘʤʝʪʨʝ in vitro 

ʨʘʟʤʥʦʞʝʥʝ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ 

 

ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ, ʫʦʯʝʥʝ ʩʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʩʚʝʞʦʿ ʤʘʩʠ ʢʘʣʫʩʘ, 

ʦʩʦʚʠʥʩʢʦʛ ʠ ʙʦʯʥʦʛ ʠʟʜʘʥʢʘ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʟʘ ʩʦʨʪʫ ʄʠʢʝʨ 

(ɻʨʘʬʠʢʦʥ 6). ʅʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʩʚʝʞʝ ʠ ʩʫʚʝ ʤʘʩʝ ʢʘʣʫʩʘ ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʥʘ ʧʦʜʣʦʟʠ ʩʘ 

ʩʤʘˁʝʥʠʤ ʩʘʜʨʞʘʿʝʤ ʤʘʢʨʦ ʩʦʣʠ ʥʘ İ MS ʠ ʧʦʚʝ˂ʘʥʠʤ ʩʘʜʨʞʘʿʝʤ ʛʚʦʞʹʘ (ʧʦʜʣʦʛʘ DD; 

ɻʨʘʬʠʢʦʥ 7). ɹʠˀʢʝ ʫʤʥʦʞʘʚʘʥʝ ʥʘ ʦʚʦʿ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʩʫ ʠʤʘʣʝ ʚʝʣʠʢʠ ʢʘʣʫʩ, ʙʨʘʦʥ-

ʙʝʣʝ ʙʦʿʝ ʫ ʦʩʥʦʚʠ ʠʟʜʘʥʢʘ. ʅʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʩʚʝʞʝ ʠ ʩʫʚʝ ʤʘʩʝ ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ ʩʫ 

ʠʟʤʝʨʝʥʝ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʩʘ ʫʚʝ˂ʘʥʠʤ ʩʘʜʨʞʘʿʝʤ ʤʘʢʨʦ ʩʦʣʠ (2MS), ʘ ʩʤʘˁʝʥʠʤ 

ʩʘʜʨʞʘʿʝʤ ʤʝʟʦ ʩʦʣʠ (¾MS; ʧʦʜʣʦʛʘ N) ʛʜʝ ʩʫ ʟʘʧʘʞʝʥʠ ʰʠʨʦʢʠ, ʢʨʫʧʥʠ ʟʝʣʝʥʠ ʣʠʩʪʦʚʠ, 

ʯʝʩʪʦ ʩʘ ʟʥʘʮʠʤʘ ʥʝʢʨʦʟʝ ʜʦˁʠʭ ʣʠʩʪʦʚʘ. ʉʚʝʞʘ ʤʘʩʘ ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ ʥʘ ʦʚʦʿ ʭʨʘʥˀʠʚʦʿ 

ʧʦʜʣʦʟʠ ʩʝ ʥʠʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʜʣʦʛʝ ʢʦʿʝ ʩʫ ʪʘʢʦʹʝ 

ʩʘʜʨʞʘʚʘʣʝ ʚʝ˂ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʘʢʨʦ ʩʦʣʠ (ʧʦʜʣʦʛʝ K, L, O, CC ʠ KK). ʉʚʝʞʘ ʤʘʩʘ ʙʦʯʥʠʭ 

ʠʟʜʘʥʘʢʘ ʙʠʣʘ ʿʝ ʥʘʿʚʝ˂ʘ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʛʜʝ ʿʝ ʫʦʯʝʥʘ ʠ ˁʠʭʦʚʘ ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ 

(ʧʦʜʣʦʛʘ CC). ʉʫʚʘ ʤʘʩʘ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʧʦʢʘʟʘʣʘ ʿʝ ʠʩʪʠ ʦʙʨʘʟʘʮ ʢʘʦ ʠ ʩʚʝʞʘ ʤʘʩʘ. 
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ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʘ ʠʩʪʠʤ ʣʠʥʠʿʘʤʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 6. ʋʪʠʮʘʿ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʥʘ ʩʚʝʞʫ ʤʘʩʫ ʢʘʣʫʩʘ ʠ ʠʟʜʘʥʘʢʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ 

 

 
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʥʘ ʠʩʪʠʤ ʣʠʥʠʿʘʤʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 7. ʋʪʠʮʘʿ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʥʘ ʩʫʚʫ ʤʘʩʫ ʢʘʣʫʩʘ ʠ ʠʟʜʘʥʘʢʘ ʢʦʜ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ 
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ɹ) ʋʪʠʮʘʿ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʢʦʜ 

ʩʦʨʪʝ ɺʠʣʘʤʝʪ 

ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʿʝ ʧʦʚʝ˂ʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʛʚʦʞʹʘ ʫ MS ʧʦʜʣʦʟʠ ʩʘ ʩʪʘʥʜʘʨʜʥʠʤ ʩʘʜʨʞʘʿʝʤ ʤʘʢʨʦ ʠ ʤʝʟʦ ʩʦʣʠ ʨʝʟʫʣʪʠʨʘʣʦ ʥʘʿʚʝ˂ʠʤ 

ʠʥʜʝʢʩʦʤ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ (ʧʦʜʣʦʛʘ ɸɸ; ʊʘʙʝʣʘ 13). ʆʚʘ ʚʨʝʜʥʦʩʪ (6,9) ʿʝ ʙʠʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ 

ʫ ʦʜʥʦʩʫ ʥʘ ʠʥʜʝʢʩʝ ʧʦʩʪʠʛʥʫʪʝ ʛʘʿʝˁʝʤ ʠʟʜʘʥʘʢʘ ʥʘ ʚʝ˂ʠʥʠ ʦʩʪʘʣʠʭ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ 

ʢʘʢʦ ʩʘ ʩʪʘʥʜʘʨʜʥʠʤ ʪʘʢʦ ʠ ʩʘ ʫʚʝ˂ʘʥʠʤ ʩʘʜʨʞʘʿʝʤ ʛʚʦʞʹʘ. ʄʝʹʫʪʠʤ, ʫʢʦʣʠʢʦ ʩʝ ʫ ʧʘʨʦʚʠʤʘ 

ʫʧʦʨʝʜʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʠʩʪʦʛ ʩʘʩʪʘʚʘ ʤʘʢʨʦ ʠ ʤʝʟʦ ʩʦʣʠ, ʘ ʨʘʟʣʠʯʠʪʦʛ ʩʘʜʨʞʘʿʘ ʛʚʦʞʹʘ 

ʦʥʜʘ ʩʝ ʤʦʞʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʿʝ ʩʘʤʦ ʫ ʪʨʠ ʩʣʫʯʘʿʘ (ʧʘʨʦʚʠ ʧʦʜʣʦʛʘ ɸ-ɸɸ, F-FF, ʠ ʄ-ʄʄ) 

ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʛʚʦʞʹʘ ʜʦʚʝʣʦ ʜʦ ʩʪʘʪʠʩʪʠʯʠ ʟʥʘʯʘʿʥʦʛ ʧʦʚʝ˂ʘˁʘ ʚʨʝʜʥʦʩʪʠ ʦʚʦʛ 

ʧʘʨʘʤʝʪʨʘ. ʀʟʜʘʥʮʠ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ɸɸ (ʉʣʠʢʘ 12ʥ) ʩʫ ʙʠʣʠ ʜʦʙʨʦ ʨʘʟʚʠʿʝʥʠ, ʠʤʘʣʠ 

ʩʫ ʜʫʛʘʯʢʝ ʣʠʩʥʝ ʜʨʰʢʝ, ʚʝʣʠʢʫ ʣʠʩʥʫ ʧʦʚʨʰʠʥʫ, ʟʝʣʝʥʝ ʙʦʿʝ, ʙʝʟ ʟʥʘʢʦʚʘ ʭʣʦʨʦʟʝ ʠ ʥʝʢʨʦʟʝ, 

ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʫʨʘʚʥʦʪʝʞʝʥʦʩʪ ʭʨʘʥˀʠʚʠʭ ʝʣʝʤʝʥʘʪʘ ʫ ʧʦʜʣʦʟʠ, ʢʘʦ ʠ ʜʘ ʄS ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

ʤʘʢʨʦ ʠ ʤʝʟʦ ʩʦʣʠ ʦʙʝʟʙʝʹʫʿʝ ʦʧʪʠʤʘʣʥʝ ʫʩʣʦʚʝ ʟʘ in vitro ʨʘʟʤʥʦʞʘʚʘˁʝ ʠʟʜʘʥʘʢʘ ʦʚʝ ʩʦʨʪʝ. 

ɺʠʩʦʢ ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ (6,3) ʟʘʙʝʣʝʞʝʥ ʿʝ ʠ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʢʦʿʘ ʿʝ ʩʘʜʨʞʘʚʘʣʘ 

İ ʤʘʢʨʦ ʩʦʣʠ, ʩʪʘʥʜʘʨʜʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʝʟʦ ʩʦʣʠ ʠ ʛʚʦʞʹʘ (ʧʦʜʣʦʛʘ D; ʉʣʠʢʘ 12ʛ). 

ʀʟʜʘʥʮʠ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ D (ʉʣʠʢʘ 12ʛ) ʩʫ ʙʠʣʠ ʜʦʙʨʦ ʨʘʟʚʠʿʝʥʠ, ʚʝʣʠʢʠʭ ʣʠʩʥʠʭ 

ʜʨʰʢʠ, ʙʝʟ ʟʥʘʢʦʚʘ ʭʣʦʨʦʟʝ ʠ ʥʝʢʨʦʟʝ. ʇʦʨʝʹʝˁʝʤ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʠʩʪʦʛ ʩʘʩʪʘʚʘ ʤʘʢʨʦ ʠ 

ʤʝʟʦ ʩʦʣʠ, ʘʣʠ ʨʘʟʣʠʯʠʪʦʛ ʩʘʜʨʞʘʿʘ ʛʚʦʞʹʘ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʿʝ ʫ ʜʚʘ ʩʣʫʯʘʿʘ (ʧʘʨʦʚʠ 

ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ N-NN ʠ M-MM) ʟʘʙʝʣʝʞʝʥ ʥʘʿʥʠʞʠ ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʢʦʜ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ.   

ɼʫʞʠʥʘ ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ ʿʝ ʙʠʣʘ ʥʘʿʚʝ˂ʘ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʢʦʿʘ ʿʝ ʠʤʘʣʘ ʜʫʧʣʦ 

ʚʝ˂ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʘʢʨʦ ʩʦʣʠ ʫ ʦʜʥʦʩʫ ʥʘ MS ʭʨʘʥˀʠʚʫ ʧʦʜʣʦʛʫ, ʫʟ ʩʪʘʥʜʘʨʜʥʝ ʥʠʚʦʝ ʤʝʟʦ 

ʩʦʣʠ ʠ ʛʚʦʞʹʘ (ʄ ʧʦʜʣʦʛʘ; ʊʘʙʝʣʘ 13). ʋʟ ʧʦʚʝ˂ʘˁʝ ʜʫʞʠʥʝ ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ ʟʘʙʝʣʝʞʝʥ ʿʝ 

ʚʝ˂ʠ ʙʨʦʿ ʣʠʩʪʦʚʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ. ʅʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʢʦʿʘ ʿʝ 

ʩʘʜʨʞʘʣʘ ʩʪʘʥʜʘʨʜʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʝʟʦ ʩʦʣʠ, ʘʣʠ ʫʟ ʚʝ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʘʢʨʦ ʩʦʣʠ ʠ 

ʛʚʦʞʹʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʫ MS ʭʨʘʥˀʠʚʫ ʧʦʜʣʦʛʫ ʧʦʩʪʠʛʥʫʪ ʿʝ ʠ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʣʠʩʪʦʚʘ 

ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ (ʄʄ ʧʦʜʣʦʛʘ; ʉʣʠʢʘ 12ʯ).  

ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʥʘ ʧʘʨʘʤʝʪʘʨʝ 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʿʝ ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʫʦʯʝʥʘ 

ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʢʦʿʘ ʿʝ ʫʟ ʩʪʘʥʜʘʨʜʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʝʟʦ ʩʦʣʠ ʠ ʜʫʧʣʠ ʩʘʜʨʞʘʿ ʤʘʢʨʦ 

ʩʦʣʠ, ʩʘʜʨʞʘʣʘ ʠ ʧʦʚʝ˂ʘʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʛʚʦʞʹʘ (ʧʦʜʣʦʛʘ ʄʄ; ʊʘʙʝʣʘ 13). ʀʟʜʘʥʮʠ ʛʘʿʝʥʠ 

ʥʘ ʦʚʦʿ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʙʠʣʠ ʩʫ ʤʦʨʬʦʣʦʰʢʠ ʠʩʧʨʘʚʥʠ ʩʘ ʚʝʣʠʢʠʤ ʟʝʣʝʥʠʤ ʣʠʩʪʦʚʠʤʘ, 

ʚʠʪʘʣʥʠ ʠ ʢʨʫʧʥʦʛ ʭʘʙʠʪʫʩʘ. ɿʥʘʮʠ ʭʣʦʨʦʟʝ ʠ ʥʝʢʨʦʟʝ ʥʘ ʦʚʦʿ ʭʨʘʥˀʠʚʦʭ ʧʦʜʣʦʟʠ ʥʠʩʫ 

ʫʦʯʝʥʠ. ʄʝʹʫʪʠʤ, ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʣʠʩʪʦʚʘ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ ʥʘ ʭʨʘʥˀʠʚʦʿ 

ʧʦʜʣʦʟʠ ʩʘ ʜʫʧʣʦ ʩʤʘˁʝʥʦʤ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʤʘʢʨʦ ʩʦʣʠ ʠ ʠʩʪʠʤ ʩʘʜʨʞʘʿʝʤ ʤʝʟʦ ʩʦʣʠ ʠ 

ʛʚʦʞʹʘ (ʧʦʜʣʦʛʘ DD), ʰʪʦ ʙʠ ʤʦʛʣʦ ʙʠʪʠ ʦʙʿʘʰˁʝʥʦ ʩʤʘˁʝˁʝʤ ʜʫʞʠʥʝ ʠʥʪʝʨʥʦʜʠʿʘ ʫ 

ʫʩʣʦʚʠʤʘ ʩʤʘˁʝʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʘʢʨʦ ʩʦʣʠ. ʀʟʜʘʥʮʠ ʥʘ ʦʚʦʿ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʩʫ ʙʠʣʠ 

ʜʦʙʨʦ ʨʘʟʚʠʿʝʥʠ, ʤʫʣʪʠʧʣʠʮʠʨʘʥʠ, ʘʣʠ ʩʘ ʟʥʘʮʠʤʘ ʙʣʘʛʝ ʭʣʦʨʦʟʝ ʠ ʥʝʢʨʦʟʝ ʜʦˁʠʭ ʣʠʩʪʦʚʘ.
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ʊʘʙʝʣʘ 13. ʋʪʠʮʘʿ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʥʘ ʧʘʨʘʤʝʪʨʝ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ ʩʦʨʪʝ ɺʠʣʘʤʝʪ 

ʇʦʜʣʦʛʘ 

ʦʟʥʘʢʘ 

Maʢʨʦ 

ʩʦʣʠ 

ʄʝʟʦ 

ʩʦʣʠ 
FeSO4 × 7 H20 

ʀʥʜʝʢʩ 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ 

ɼʫʞʠʥʘ 

ʦʩʦʚʠʥʩʢʦʛ 

ʠʟʜʘʥʢʘ 

(mm) 

ɼʫʞʠʥʘ 

ʙʦʯʥʠʭ 

ʠʟʜʘʥʘʢʘ 

(mm) 

ɹʨʦʿ ʣʠʩʪʦʚʘ 

ʦʩʦʚʠʥʩʢʦʛ 

ʠʟʜʘʥʢʘ 

ɹʨʦʿ ʣʠʩʪʦʚʘ 

ʙʦʯʥʠʭ 

ʠʟʜʘʥʘʢʘ 

 
ʀʄ- ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ; ɼʆ-ʜʫʞʠʥʘ ʦʩʦʚ. 

ʠʟʜ.; ɼɹ- ʜʫʞʠʥʘ ʙʦʯ. ʠʟʜ.; ʃʆ- ʙʨ. ʣʠʩʪʦʚʘ ʦʩʦʚ. 

ʠʟʜ.; ʃɹ- ʙʨ. ʣʠʩʪʦʚʘ ʙʦʯ. ʠʟʜ. 

ʉʣʠʢʘ 11. ʇʘʨʘʤʝʪʨʠ ʤʫʣʪʠʧʣʠ-

ʢʘʮʠʿʝ ʧʨʠʢʘʟʘʥʠ Ăʪʦʧʣʦʪʥʦʤò ʤʘʧʦʤ 

ʩʦʨʪʝ ɺʠʣʘʤʝʪ 

A MS MS MS  4,0 Ñ 0,5 ʙ ʬ 14 Ñ 1 ʘ ʮ 9 Ñ 1 a ʬ 7,1 ± 0,4 ʮ ʬ 5,7 Ñ 0,4 ʘ ʮ 

B MS ½MS MS 4,1 Ñ 0,6 ʙ ʛ 12 Ñ 0 ʘ ʝ 8 Ñ 0 a ʛ 7,4 Ñ 0,2 ʮ ʬ 5,8 Ñ 0,1 ʘ ʮ 

C MS ¾MS MS 4,0 Ñ 0,4 ʙ ʛ 11 Ñ 1 ʘ ʝ 7 Ñ 1 a ʭ 7,4 Ñ 0,7 ʮ ʬ 4,7 Ñ 0,6 ʘ ʮ 

D ½MS MS MS       6,3 Ñ 1 ʘʙ 14 Ñ 1 a ʜ 9 Ñ 0 a ʜ 6,9 Ñ 0,4 ʮ ʬ 5,6 Ñ 0,2 ʘ ʮ 

E ½MS ½MS MS       1,3 Ñ 0,2 ʠ         9 ± 0 e 4 Ñ 1 ʙ ʭ 7,3 Ñ 0,7 ʮ ʬ     2,5 Ñ 0 ʙʮ 

F ½MS ¾MS MS 1,8 Ñ 0,3 ʬ ʫ 9 Ñ 1 ʜʝ 4 Ñ 1 ʝ ʭ 6,5 Ñ 0,8 ʜ ʬ     3,5 Ñ 1,5 ʙʮ 

G ¾MS MS MS 4,9 Ñ 0,8 ʘ ʮ 15 Ñ 1 ʘ ʮ 9 Ñ 1 ʘ ʝ 6,8 Ñ 0,3 ʮ ʬ 4,7 Ñ 0,8 ʘ ʮ 

H ¾MS ½MS MS 1,8 Ñ 0,3 ʛ ʠ 12 Ñ 1 a ʝ      3 Ñ 1 ʛʭ 6,4 Ñ 0,3 ʜ ʬ     2,4 Ñ 0,9 ʙʮ 

I ¾MS ¾MS MS 3,2 Ñ 0,5 ʮ ʠ 11 Ñ 1 a ʝ 6 Ñ 0 ʘ ʭ     5,7 Ñ 0,2 ʬ 4,6 Ñ 0,3 ʘ ʮ 

J 1½MS MS MS      1,3 Ñ 0,1 ʠ 11 Ñ 0 a ʝ     3 Ñ 1 ʭ 8,7 Ñ 0,3 ʘ ʬ     1,8 Ñ 0,5 ʮ 

K 1½MS ¾MS MS      1,4 Ñ 0,2 ʭʠ 11 Ñ 1 ʮ ʝ 6 Ñ 2 ʘ ʭ 6,7 Ñ 0,6 ʮ ʬ 4,5 Ñ 0,8 ʘ ʮ 

L 1½MS ½MS MS 1,9 Ñ 0,1 ʝ ʠ 11 Ñ 0 ʮ ʝ 4 Ñ 1 ʜ ʭ 7,5 Ñ 0,1 ʮ ʬ     3,7 Ñ 0,8 ʙʮ 

M 2MS MS MS 2,6 Ñ 0,7 ʙ ʠ        16 ± 1 a 7 Ñ 2 ʘ ʭ 10,9 Ñ 0,6 ʘʙ 4,4 Ñ 1,5 ʘ ʮ 

N 2MS ¾MS MS      1,1 ± 0,1 ʠ 12 Ñ 1 ʘ ʝ 4 Ñ 0 ʝ ʭ 9,7 Ñ 0,4 ʘ ʜ     2,9 Ñ 0,1 ʙʮ 

O 2MS ½MS MS      1,2 Ñ 0,2 ʠ 15 Ñ 2 a ʮ 10 Ñ 1 ʘ ʛ 7,7 Ñ 0,9 ʙ ʬ      1,7Ñ 0,0 ʮ 

ɸɸ MS MS 1½MS      6,9 Ñ 0,6 ʘ 15 Ñ 1 a ʮ 9 Ñ 1 ʘ ʮ 6,7 Ñ 0,7 ʮ ʬ 5,4 Ñ 0,2 ʘ ʮ 

BB MS ½MS 1½MS 4,7 Ñ 0,2 ʘ ʜ 11 Ñ 1 a ʝ 7 Ñ 0 ʘ ʭ 6,4 Ñ 0,5 ʜ ʬ 5,0 Ñ 0,2 ʘ ʮ 

CC MS ¾MS 1½MS 3,4 Ñ 0,3 ʮ ʠ 13 Ñ 1 a ʝ 7 Ñ 0 ʘ ʭ 6,8 Ñ 0,2 ʮ ʬ 5,4 Ñ 0,2 ʘ ʮ 

DD ½MS MS 1½MS 4,2 Ñ 0,3 ʙ ʬ 14 Ñ 0 a ʝ 10 Ñ 1 aʙ    5,8 Ñ 0,6 ʬ     8,6 ± 4,7 a 

ɽɽ ½MS ½MS 1½MS 3,5 Ñ 0,1 ʮ ʠ 12 Ñ 1 a ʝ 7 Ñ 1 ʘ ʭ 6,5 Ñ 0,2 ʜ ʬ 5,1 Ñ 0,3 ʘ ʮ 

FF ½MS ¾MS 1½MS 4,2 Ñ 0,3 ʙ ʝ 12 Ñ 0 a ʝ 6 Ñ 0 ʘ ʭ 6,2 Ñ 0,1 eʬ 4,9 Ñ 0,1 ʘ ʮ 

GG ¾MS MS 1½MS 4,8 Ñ 0,7 ʘ ʜ 11 Ñ 1 ʮ ʝ 8 Ñ 1 ʘ ʭ 6,3 Ñ 0,3 eʬ 5,7 Ñ 0,3 ʘ ʮ 

HH ¾MS ½MS 1½MS 1,8 Ñ 0,3 ʬ ʠ         9 ± 0 e 5 Ñ 1 ʮ ʭ 6,3 Ñ 0,4 eʬ     4,0 Ñ 0,9 ʙʮ 

II  ¾MS ¾MS 1½MS 3,8 Ñ 0,2 ʮ ʭ 10 Ñ 1 ʮ ʝ 7 Ñ 1 ʘ ʭ 6,7 Ñ 0,4 ʮ ʬ 6,1 Ñ 0,3 ʘ ʮ 

JJ 1½MS MS 1½MS 1,8 Ñ 0,3 ʬ ʠ 12 Ñ 0 ʘ ʝ 4 Ñ 1 ʬ ʭ 7,7 Ñ 0,1 ʙ ʬ     4,1 Ñ 1,6 ʙʮ 

KK 1½MS ¾MS 1½MS 2,5 Ñ 0,5 ʜ ʠ 12 Ñ 2 a ʝ 5 Ñ 0 ʮ ʭ 7,9 ± 0,9 ʙ ʬ 5,6 Ñ 0,5 ʘ ʮ 

LL 1½MS ½MS 1½MS 2,0 Ñ 0,5 ʝ ʠ 11 Ñ 1 ʙ ʝ 4 Ñ 1 ʝ ʭ 8,1 Ñ 0,4 ʘ ʬ     3,2 Ñ 1 ʙʮ 

MM 2MS MS 1½MS 4,2 Ñ 0,4 ʙ ʬ 15 Ñ 1 aʙ    10 ± 2 a    11,3 ± 0,3 a 8,4 Ñ 1,1 ʘʙ 

NN 2MS ¾MS 1½MS      1,2 Ñ 0,2 ʠ 12 Ñ 1 a ʝ 3 Ñ 0 ʘ ʭ 9,3 Ñ 1,4 ʘ ʝ 3,0 Ñ 0,1 ʘ ʮ 

OO 2MS ½MS 1½MS      1,2 Ñ 0,2 ʠ 13 Ñ 0 a ʝ 6 Ñ 0 ʘ ʭ 9,8 Ñ 1,3 ʘ ʮ 4,0 Ñ 0,0 ʘ ʮ 
ʄS - Murashige and Skoog, (1962) ʭʨʘʥˀʠʚʘ ʧʦʜʣʦʛʘ; ʄʘʢʨʦ ʩʦʣʠ  NH4NO3 ʠ ʂNO3; ʤʝʟʦ ʩʦʣʠ  CaCl2, MgSO4 ʠ KH2PO4  

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ  

(Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 
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ɸ ɹ ɺ 

   
ɻ ɼ ɫ 

   
ɽ ɾ ɿ 

   
ʀ ɱ ʂ 

   
ʃ ʄ ʅ 

ʉʣʠʢʘ 12. ʀʟʜʘʥʮʠ ʩʦʨʪʝ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ ʥʘ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʨʘʟʣʠʯʠʪʦʛ ʤʠʥʝʨʘʣʥʠʦʛ ʩʘʩʪʘʚʘ 

(ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʫ ʦʟʥʘʯʝʥʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʠ ˁʠʭʦʚ ʩʘʩʪʘʚ ʿʝ ʧʨʠʢʘʟʘʥ ʫ Tʘʙʝʣʠ 13) (ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 
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ʅ ɳ ʆ 

   
ʇ ʈ ʉ 

   
ʊ ɴ ʋ 

   
ʌ ʍ ʎ 

   
ʏ ɷ ʐ 

ʉʣʠʢʘ 12 (ʥʘʩʪʘʚʘʢ). ʀʟʜʘʥʮʠ ʩʦʨʪʝ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ ʥʘ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʨʘʟʣʠʯʠʪʦʛ ʤʠʥʝʨʘʣʥʠʦʛ 

ʩʘʩʪʘʚʘ (ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʫ ʦʟʥʘʯʝʥʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʠ ˁʠʭʦʚ ʩʘʩʪʘʚ ʿʝ ʧʨʠʢʘʟʘʥ ʫ ʊʘʙʝʣʠ 13) (ʬʦʪʦ: 

ʦʨʠʛʠʥʘʣ) 
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ʅʘ ʈʉɸ ʜʠʿʘʛʨʘʤʫ ʧʨʠʢʘʟʘʥʘ ʿʝ ʧʨʦʩʪʦʨʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ, 

ʦʟʥʘʯʝʥʠʭ ʨʘʟʣʠʯʠʪʠʤ ʦʟʥʘʢʘʤʘ, ʫ ʦʜʥʦʩʫ ʥʘ ʜʫʞʠʥʫ ʦʩʦʚʠʥʩʢʦʛ (ɼʆ), ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ (ɼɹ) 

ʠ ʠʥʜʝʢʩʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ (ʀʄ) ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (ɻʨʘʬʠʢʦʥ 8).  

ɼʫʞʠʥʘ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʙʠʣʘ ʿʝ ʫ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʠʥʜʝʢʩʦʤ 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʜʦʢ ʩʘ ʜʫʞʠʥʦʤ ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʢʦʨʝʣʘʮʠʿʘ. ʇʦ 

ʜʫʞʠʥʠ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʧʦʩʝʙʥʦ ʩʝ ʠʟʜʚʘʿʘ ʭʨʘʥˀʠʚʘ ʧʦʜʣʦʛʘ ʆ, ʘʣʠ ʟʙʦʛ ʚʝʣʠʢʝ ʤʘʩʝ 

ʢʘʣʫʩʘ ʢʦʿʘ ʿʝ ʥʝʛʘʪʠʚʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʥʠʿʝ ʫʟʝʪʘ ʫ ʨʘʟʤʘʪʨʘˁʝ. ʅʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʈʉ1 ʦʩʝ 

ʩʝ ʠʟʜʚʘʿʘʿʫ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʢʦʿʝ ʩʫ ʜʘʣʝ ʙʠˀʢʝ ʩʘ ʧʦʚʝ˂ʘʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʩʚʠʭ 

ʧʘʨʘʤʝʪʘʨʘ, ʧʦʩʝʙʥʦ ʧʦʜʣʦʛʝ ɸɸ ʠ D, ʢʦʿʠʤʘ ʿʝ ʟʘʿʝʜʥʠʯʢʘ ʩʪʘʥʜʘʨʜʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʝʟʦ 

ʩʦʣʠ. ʍʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʢʦʝʿ ʩʫ ʛʨʫʧʠʩʘʥʝ ʙʣʠʞʝ ʮʝʥʪʨʫ ʛʨʘʬʠʢʦʥʘ ʫʛʣʘʚʥʦʤ ʩʫ ʧʦʢʘʟʘʣʝ 

ʫʤʝʨʝʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʩʧʠʪʠʚʘʥʝ ʧʘʨʘʤʝʪʨʝ, ʜʦʢ ʧʦʜʣʦʛʝ ʩʘ ʣʝʚʝ ʩʪʨʘʥʝ ʛʨʘʬʠʢʦʥʘ ʩʫ 

ʧʦʢʘʟʘʣʝ ʩʣʘʙʠʿʠ ʢʘʧʘʮʠʪʝʪ ʟʘ ʫʤʥʦʞʘʚʘˁʝ.  
 

 

ɻʨʘʬʠʢʦʥ 8. ʈʉɸ ʘʥʘʣʠʟʘ ʝʬʝʢʘʪʘ ʨʘʟʣʠʯʠʪʠʭ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʥʘ ʚʝʛʝʪʘʪʠʚʥʝ ʧʘʨʘʤʝʪʨʝ in vitro 

ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ ʤʘʣʠʥʝ ʩʦʨʪʝ ɺʠʣʘʤʝʪ 

 

ʅʘ ʦʩʥʦʚʫ ʜʦʙʠʿʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʤʝʨʝˁʘ ʩʚʝʞʝ ʠ ʩʫʚʝ ʤʘʩʝ, ʫʦʯʝʥʝ ʩʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ 

ʫ ʩʚʝʞʦʿ ʤʘʩʠ ʢʘʣʫʩʘ, ʢʘʦ ʠ ʫ ʤʘʩʠ ʦʩʦʚʠʥʩʢʠʭ ʠ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ 

ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (ɻʨʘʬʠʢʦʥ 9). ʅʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʩʚʝʞʝ ʤʘʩʝ ʢʘʣʫʩʘ 

ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʥʘ ʭʨʘʥˀʠʚʦ ʿʧʦʜʣʦʟʠ ʆ, ʧʨʠ ʯʝʤʫ ʿʝ ʩʣʠʯʥʘ ʚʨʝʜʥʦʩʪ ʫʦʯʝʥʘ ʠ ʢʦʜ ʩʫʚʝ ʤʘʩʝ 

ʢʘʣʫʩʘ ʥʘ ʠʩʪʦʿ ʧʦʜʣʦʟʠ (ɻʨʘʬʠʢʦʥ 10). ɹʠˀʢʝ ʥʘ ʦʚʦʿ ʭʨʘʥˀʠʚʦ ʿʧʦʜʣʦʟʠ ʩʫ ʠʤʘʣʝ ʩʣʘʙʫ 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʫ, ʚʝʣʠʢʝ ʣʠʩʪʦʚʝ ʩʘ ʠʟʨʘʞʝʥʦʤ ʥʝʢʨʦʟʦʤ ʫ ʜʦˁʝʤ ʜʝʣʫ ʠʟʜʘʥʢʘ ʠ ʢʘʣʫʩʝ 

ʠʟʨʘʟʠʪʦ ʪʘʤʥʦ ʙʨʘʦʥ ʙʦʿʝ.  

ʀʘʢʦ ʥʠʿʝ ʫʪʚʨʹʝʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʩʚʝʞʦʿ ʤʘʩʠ ʦʩʦʚʠʥʩʢʠʭ ʠʟʜʘʥʘʢʘ 

ʠʟʤʝʹʫ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ, ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ ʩʫ ʟʘʙʝʣʝʞʝʥʝ ʥʘ ʧʦʜʣʦʛʘʤʘ 

ʢʦʿʝ ʩʫ ʩʘʜʨʞʘʣʝ ʩʪʘʥʜʘʨʜʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʝʟʦ ʩʦʣʠ ʠ ʧʦʚʝ˂ʘʥʫ ʢʦʥʝʮʝʥʪʨʘʮʠʿʫ ʤʘʢʨʦ 

ʩʦʣʠ, ʜʦʢ ʿʝ ʩʘʜʨʞʘʿ ʛʚʦʞʹʘ ʚʘʨʠʨʘʦ (ʧʦʜʣʦʛʝ ɱ ʠ ʄʄ). ʅʘ ʦʚʠʤ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʿʝ 

ʪʘʢʦʹʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʠ ʥʘʿʚʝ˂ʘ ʩʫʚʘ ʤʘʩʘ ʦʩʦʚʠʥʩʢʠʭ ʠʟʜʘʥʘʢʘ. ɹʠˀʢʝ ʥʘ ʧʦʤʝʥʫʪʠʤ 

ʧʦʜʣʦʛʘʤʘ ʩʫ ʙʠʣʝ ʫʿʝʜʥʘʯʝʥʦʛ ʠʟʛʣʝʜʘ, ʩʘ ʚʝʣʠʢʠʤ ʟʝʣʝʥʠʤ ʣʠʩʪʦʚʠʤʘ, ʙʝʟ ʟʥʘʢʦʚʘ ʭʣʦʨʦʟʝ.  

ʉʫʚʘ ʤʘʩʘ ʙʦʯʥʠʭ ʠʟʜʘʥʘʢʘ ʙʠʣʘ ʿʝ ʥʘʿʚʝ˂ʘ ʥʘ ʭʨʘʥˀʠʚʦ ʿʧʦʜʣʦʟʠ ʢʦʿʘ ʿʝ ʩʘʜʨʞʘʣʘ 

ʜʫʧʣʦ ʚʝ˂ʫ ʢʦʣʠʯʠʥʫ ʤʘʢʨʦ ʩʦʣʠ ʠ ʩʪʘʥʜʘʨʜʥʝ ʥʠʚʦʝ ʤʝʟʦ ʩʦʣʠ (ʄʄ ʧʦʜʣʦʛʘ) ʛʜʝ ʿʝ 

ʠʟʤʝʨʝʥʘ ˁʠʭʦʚʘ ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ. ɹʠˀʢʝ ʨʘʟʚʠʿʝʥʝ ʥʘ ʦʚʦʿ ʧʦʜʣʦʟʠ ʙʠʣʝ ʩʫ ʫʿʝʜʥʠʯʝʥʦʛ 

ʠʟʛʣʝʜʘ, ʩʘ ʚʝʣʠʢʠʤ ʟʝʣʝʥʠʤ ʣʠʩʪʦʚʠʤʘ.  
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ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ  ʥʘ ʠʩʪʠʤ ʣʠʥʠʿʘʤʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 9. ʋʪʠʮʘʿ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʥʘ ʩʚʝʞʫ ʤʘʩʫ ʢʘʣʫʩʘ ʠ ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ ʩʦʨʪʝ ɺʠʣʘʤʝʪ 
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ɻʨʘʬʠʢʦʥ 10. ʋʪʠʮʘʿ ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʥʘ ʩʫʚʫ ʤʘʩʫ ʢʘʣʫʩʘ ʠ ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ ʩʦʨʪʝ ɺʠʣʘʤʝʪ 
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5.1.3. ʋʊʀʎɸɱ ɸʂʊʀɺʅʆɻ ʋɻɲɸ ʀ ɸʋʂʉʀʅɸ ʅɸ ʇɸʈɸʄɽʊʈɽ ʆɾʀɲɸɺɸɳɸ IN VITRO  ɹʀɲɸʂɸ  

ʋ ʦʚʦʿ ʬʘʟʠ ʧʨʘ˂ʝʥ ʿʝ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ (IBA, NAA, IAA) ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʘʫʢʩʠʥʘ (1 mg l
ïl 
ʠ 2 mg l

ïl
) ʩʘ ʠ ʙʝʟ ʧʨʠʩʫʩʪʚʘ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʥʘ in vitro ʦʞʠˀʘʚʘˁʝ ʤʘʣʠʥʝ. 

ʆʜʨʝʹʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʧʘʨʘʤʝʪʨʠ: ʧʨʦʮʝʥʘʪ ʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ, ʙʨʦʿ ʠ ʜʫʞʠʥʘ ʢʦʨʝʥʦʚʘ ʠ 

ʜʫʞʠʥʘ ʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʟʘ ʩʚʘʢʫ ʩʦʨʪʫ ʧʦʩʝʙʥʠʤ ʛʨʘʬʠʢʦʥʠʤʘ.  

ʉʦʨʪʘ ʄʠʢʝʨ ʿʝ ʧʦʢʘʟʘʣʘ ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʦʞʠˀʘʚʘˁʘ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʢʦʘʿ 

ʩʘʜʨʞʠ ʘʢʪʠʚʥʠ ʫʛʘˀ ʠ 1 mg l
-1

 IBA (R1 ʧʦʜʣʦʛʘ; ɻʨʘʬʠʢʦʥ 11; ʉʣʠʢʘ 13), ʰʪʦ ʿʝ ʙʠʣʦ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ. ʊʘʢʦʹʝ, ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ 

ʚʨʝʜʥʦʩʪʠ ʦʩʪʘʣʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʞʠˀʘʚʘˁʘ ʫʪʚʨʹʝʥʝ ʩʫ ʥʘ ʦʚʦʿ ʧʦʜʣʦʟʠ: ʧʨʦʩʝʯʘʥ ʙʨʦʿ 

ʢʦʨʝʥʦʚʘ ʧʦ ʦʞʠˀʝʥʦʿ ʙʠˀʮʠ, ʜʫʞʠʥʘ ʢʦʨʝʥʦʚʘ, ʢʘʦ ʠ ʜʫʞʠʥʘ ʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ. ɼʦʙʠʿʝʥʠ 

ʠʟʜʘʥʮʠ ʩʫ ʠʤʘʣʠ ʜʫʛʘʯʢʦ ʩʪʘʙʣʦ ʠ ʰʠʨʦʢʝ ʪʘʤʥʦʟʝʣʝʥʝ ʣʠʩʪʦʚʝ. ʂʘʣʫʩ ʿʝ ʙʠʦ ʤʘʣʠ, ʯʚʨʩʪ, 

ʪʘʤʥʦ ʙʨʘʦʥ ʙʦʿʝ, ʜʦʢ ʩʫ ʢʦʨʝʥʦʚʠ ʙʠʣʠ ʜʫʛʘʯʢʠ, ʙʝʣʠ, ʪʘʥʢʠ ʩʘ ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʩʝʢʫʥʜʘʨʥʠʭ 

ʢʦʨʝʥʦʚʘ (ʉʣʠʢʘ 13ʘ).    

ɻeʥʝʨʘʣʥʦ ʧʦʩʤʘʪʨʘʿʫ˂ʠ, ʢʚʘʣʠʪʝʪ ʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʥʘ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʢʦʿʝ 

ʩʫ ʩʘʜʨʞʘʚʘʣʝ ʘʢʪʠʚʥʠ ʫʛʘˀ ʿʝ ʙʠʦ ʙʦˀʠ ʫ ʦʜʥʦʩʫ ʥʘ ʦʥʝ ʦʞʠˀʝʥʝ ʥʘ ʧʦʜʣʦʛʘʤʘ ʠʩʪʦʛ 

ʭʦʨʤʦʥʩʢʦʛ ʩʘʩʪʘʚʘ, ʘʣʠ ʙʝʟ ʧʨʠʩʫʩʪʚʘ ʘʢʪʠʚʥʦʛ ʫʛˀʘ (ʉʣʠʢʝ 13ʘ ʹ). ɿʥʘʮʠ ʭʣʦʨʦʟʝ ʩʫ 

ʫʦʯʝʥʠ ʥʘ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʩʘ NAA (R3 ʠ R4) ʯʘʢ ʠ ʫ ʧʨʠʩʫʩʪʚʫ ʘʢʪʠʚʥʦʛ ʫʛˀʘ, ʜʦʢ ʿʝ 

ʥʘ ʧʦʜʣʦʛʘʤʘ ʙʝʟ ʘʢʪʠʚʥʦʛ ʫʛˀʘ (R9 ʠ R10) ʫʦʯʝʥʘ ʠ ʥʝʢʨʦʟʘ. ʅʘʿʣʦʰʠʿʠ ʢʚʘʣʠʪʝʪ ʙʠˀʘʢʘ 

ʜʦʙʠʿʝʥ ʿʝ ʥʘ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʢʦʿʝ ʩʫ ʩʘʜʨʞʘʣʝ IAA (R11 ʠ R12 ʧʦʜʣʦʛʝ; ʉʣʠʢʝ 13ʟ ʢ).  

ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʧʦʨʝʜʝ˂ʠ ʤʝʹʫʩʦʙʥʦ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʢʦʿʝ ʩʫ ʩʘʜʨʞʘʚʘʣʝ ʠʩʪʫ 

ʚʨʩʪʫ ʘʣʠ ʨʘʟʣʠʯʠʪʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʘʫʢʩʠʥʘ ʫʦʯʝʥʦ ʿʝ ʜʘ ʧʦʚʝ˂ʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʫʢʩʠʥʘ ʩʘ 

1 ʥʘ 2 mg l
-1

 ʠʣʠ ʜʦʚʦʜʠ ʜʦ ʟʥʘʯʘʿʥʦʛ ʩʥʠʞʘʚʘˁʘ ʧʨʦʮʝʥʪʘ oʞʠˀʘʚʘˁʘ ʠʣʠ ʧʦʪʧʫʥʦʛ ʛʫʙʠʪʢʘ 

ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʨʠʟʦʛʝʥʝʟʫ, ʢʘʦ ʫ ʩʣʫʯʘʿʫ ʧʦʜʣʦʛʝ ʢʦʿʘ ʿʝ ʩʘʜʨʞʘʚʘʣʘ 2 mg l
-1

 IAA ʠ ʘʢʪʠʚʥʠ 

ʫʛʘˀ. ɱʝʜʠʥʠ ʠʟʫʟʝʪʘʢ ʩʫ ʙʠʣʝ ʧʦʜʣʦʛʝ ʢʦʿʝ ʩʫ ʩʘʜʨʞʘʚʘʣʝ 1 ʠ 2 mg l
-1

 IBA ʙʝʟ ʘʢʪʠʚʥʦʛ ʫʛˀʘ 

(R7 ʠ R8), ʛʜʝ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʮʝʥʪʫ ʦʞʠˀʘʚʘˁʘ ʠʟʜʘʥʘʢʘ.  

ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʫʦʯʝʥ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʦʞʠˀʘʚʘˁʘ 

(78,3%) ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʩʘ ʘʢʪʠʚʥʠʤ ʫʛˀʝʤ ʠ 1 mg l
-1

 IBA (ʧʦʜʣʦʛʘ R1) ʫ ʦʜʥʦʩʫ ʥʘ 

ʜʨʫʛʝ ʪʝʩʪʠʨʘʥʝ ʧʦʜʣʦʛʝ (ɻʨʘʬʠʢʦʥ 12; ʉʣʠʢʘ 14). ʅʘ ʧʦʤʝʥʫʪʦʿ ʧʦʜʣʦʟʠ ʫʪʚʨʹʝʥʘ ʿʝ ʠ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʜʫʞʠʥʘ ʢʦʨʝʥʦʚʘ ʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʦʨʝʥʦʚʘ (2,6 ʠ 4,1 cm, ʨʝʜʦʩʣʝʜʦʤ) ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʪʝʩʪʠʨʘʥʝ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ. ʀʟʜʘʥʮʠ ʩʫ ʠʤʘʣʠ ʜʫʛʦ ʩʪʘʙʣʦ, ʜʫʛʝ 

ʣʠʩʥʝ ʜʨʰʢʝ ʠ ʰʠʨʦʢʝ ʟʝʣʝʥʝ ʣʠʩʪʦʚʝ. ʂʘʣʫʩ ʿʝ ʙʠʦ ʤʘʣʠ, ʯʚʨʩʪ, ʮʨʥʝ ʙʦʿʝ. ʂʦʨʝʥʦʚʠ ʩʫ 

ʙʠʣʠ ʜʫʛʘʯʢʠ, ʙʝʣʝ ʙʦʿʝ, ʪʘʥʢʠ, ʩʘ ʤʘʣʠʤ ʙʨʦʿʝʤ ʩʝʢʫʥʜʘʨʥʠʭ ʢʦʨʝʥʦʚʘ (ʉʣʠʢʘ 14ʘ). ʅʘ 

ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʢʦʿʝ ʩʫ ʩʘʜʨʞʘʚʘʣʝ 1 mg l
-1

 IBA (ʧʦʜʣʦʛʝ R1 ʠ R7) ʿʝ ʫʪʚʨʹʝʥʘ 

ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ, ʘʣʠ ʦʚʘ ʚʨʝʜʥʦʩʪ ʿʝ ʙʠʣʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʩʘʤʦ 

ʫ ʦʜʥʦʩʫ ʥʘ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʩʘ ʠʩʪʦʤ ʢʦʥʮʝʥʪʘʨʮʠʿʦʤ NAA ʠ IAA ʫʢʦʣʠʢʦ ʥʠʿʝ ʙʠʦ 

ʧʨʠʩʫʪʘʥ ʘʢʪʠʚʥʠ ʫʛʘˀ (R9 ʠ R11). 

ʋ ʥʘʿʚʝ˂ʝʤ ʙʨʦʿʫ ʩʣʫʯʘʿʝʚʘ ʥʠʞʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʘʫʢʩʠʥʘ ʫʪʠʮʘʣʘ ʿʝ ʥʘ ʚʝ˂ʠ ʧʨʦʮʝʥʘʪ 

ʦʞʠˀʘʚʘˁʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʦʩʠʤ ʢʦʜ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʢʦʿʝ ʩʫ ʩʘʜʨʞʘʚʘʣʝ IAA ʫ 

ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʘʢʪʠʚʥʠʤ ʫʛˀʝʤ (ʧʦʜʣʦʛʝ R5 ʠ R6) ʢʦʜ ʢʦʿʠʭ ʿʝ ʦʞʠˀʘʚʘˁʝ ʙʠʣʦ ʩʢʦʨʦ 

ʠʜʝʥʪʠʯʥʦ. ʋʢʦʣʠʢʦ ʩʝ ʧʦʨʝʜʝ ʧʘʨʦʚʠ ʭʨʘʥˀʠʚʠʭ ʧʦʜʣʦʛʘ ʢʦʿʝ ʩʫ ʩʘʜʨʞʘʚʘʣʝ ʠʩʪʫ ʚʨʩʪʫ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʘʫʢʩʠʥʘ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʧʨʠʩʫʩʪʚʦ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʫʪʠʮʘʣʦ ʥʘ ʚʝ˂ʠ 

ʧʨʦʮʝʥʘʪ ʦʞʠˀʘʚʘˁʘ. ʅʘ ʧʦʜʣʦʛʘʤʘ ʙʝʟ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʫ ʧʨʠʩʫʩʪʚʫ NAA ʩʫ ʫʦʯʝʥʠ ʟʥʘʮʠ 

ʭʣʦʨʦʟʝ ʣʠʩʪʦʚʘ (ʧʦʜʣʦʛʝ R9 ʠ R10; ʉʣʠʢʘ 14ʠ; 14ʿ), ʢʘʦ ʠ ʥʘʿʣʦʰʠʿʠ ʠʟʛʣʝʜ ʙʠˀʘʢʘ. ʅʘ 

ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʙʝʟ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʦʞʠˀʘʚʘˁʝ ʥʠʿʝ ʫʦʯʝʥʦ ʧʨʠ ʚʝ˂ʠʤ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ NAA ʠ IAA (ʧʦʜʣʦʛʝ R10 ʠ R12). 
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R1 - IBA 1, GA3 0,1 mg l-1 + 1 g l-1 ʘ.ʫ.; R2 - IBA 2, GA3 0,1 mg l-1 + 1 g l-1 ʘ.ʫ.; R3 - NAA 1, GA3 0,1 mg l-1 + 1 g l-1 ʘ.ʫ.; R4 - NAA 2, GA3 0,1 mg l-1+ 1 g l-1 ʘ.ʫ.; R5 - IAA 1, GA3 0,1 mg l-1 +1 g l-1 

ʘ.ʫ.; R6- IAA 2, GA3 0,1 mg l-1 +1 g l-1 ʘ.ʫ.; R7 - IBA 1, GA3 0,1 mg l-1; R8 - IBA 2, GA3 0,1 mg l-1; R9 - NAA 1, GA3 0,1 mg l-1; R10 - NAA 2, GA3 0,1 mg l-1; R11 - IAA 1, GA3 0,1 mg l-1; R12 - 

IAA 2, GA3 0,1 mg l-1. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʧʘʨʘʤʝʪʨʝ ʦʞʦˀʘʚʘˁʘ ʥʘ ʩʪʫʙʦʚʠʤʘ ʠʣʠ ʣʠʥʠʿʘʤʘ ʠʩʪʝ ʙʦʿʝ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʫ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʯʠʪʝ(Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 11. ʋʪʠʮʘʿ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʠ ʘʫʢʩʠʥʘ ʥʘ ʧʘʨʘʤʝʪʨʝ ʦʞʠˀʘʚʘˁʘ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ 
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ɼʫʞʠʥʘ ʢʦʨʝʥʦʚʘ (cm) ɼʫʞʠʥʘ ʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ (cm) ɹʨʦʿ ʢʦʨʝʥʦʚʘ  % ʦʞʠˀʘʚʘˁʘ 
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ɸ ɹ ɺ 

   
ɻ ɼ ɫ 

   
ɽ ɾ ɿ 

   
ʀ ɱ ʂ 

ʉʣʠʢʘ 13. ʀʟʜʘʥʮʠ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʬʘʟʠ ʦʞʠˀʘʚʘˁʘ ʥʘ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʩʘ: IBA 1, GA3 0,1 

mg l
-1
 + 1 g l

-1
 ʘ.ʫ. (a); IBA 2, GA3 0,1 mg l

-1
 +1 g l

-1
 ʘ.ʫ. (ʙ); NAA 1, GA3 0,1 mg l

-1
 + 1 g l

-1
 ʘ.ʫ. (ʚ); NAA 2, 

GA3 0,1 mg l
-1
 + 1 g l

-1
 ʘ.ʫ. (ʛ); IAA 1, GA3 0,1 mg l

-1
 +1 g l

-1
 ʘ.ʫ. (ʜ); IAA 2, GA3 0,1 mg l

-1
 +1 g l

-1
 ʘ.ʫ. (ʹ); 

IBA 1, GA3 0,1 mg l
-1 
(ʝ); IBA 2, GA3 0,1 mg l

-1 
(ʞ); NAA 1, GA3 0,1 mg l

-1 
(ʟ); NAA 2, GA3 0,1 mg l

-1 
(ʠ); 

IAA 1, GA3 0,1 mg l
-1 
(ʿ); IAA 2, GA3 0,1 mg l

-1 
(ʢ) (ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 
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R1 - IBA 1, GA3 0,1 mg l-1 + 1 g/L ʘ.ʫ.; R2 - IBA 2, GA3 0,1 mg l-1 + 1 g l-1 ʘ.ʫ.; R3 - NAA 1, GA3 0,1 mg l-1 + 1 g l-1 ʘ.ʫ.; R4 - NAA 2, GA3 0,1 mg l-1+ 1 g l-1 ʘ.ʫ.; R5 - IAA 1, GA3 0,1 mg l-1 +1 g l-1 

ʘ.ʫ.; R6- IAA 2, GA3 0,1 mg l-1 +1 g l-1 ʘ.ʫ.; R7 - IBA 1, GA3 0,1 mg l-1; R8 - IBA 2, GA3 0,1 mg l-1; R9 - NAA 1, GA3 0,1 mg l-1; R10 - NAA 2, GA3 0,1 mg l-1; R11 - IAA 1, GA3 0,1 mg l-1; R12 - 

IAA 2, GA3 0,1 mg l-1. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʧʘʨʘʤʝʪʨʝ ʦʞʠˀʘʚʘˁʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʥʘ ʩʪʫʙʦʚʠʤʘ ʠʣʠ ʣʠʥʠʿʘʤʘ ʠʩʪʝ ʙʦʿʝ ʩʫ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʯʠʪʝ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 12. ʋʪʠʮʘʿ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʠ ʘʫʢʩʠʥʘ ʥʘ ʧʘʨʘʤʝʪʨʝ ʦʞʠˀʘʚʘˁʘ ʤʘʣʠʥʝ ʩʦʨʪʝ ɺʠʣʘʤʝʪ

2,6 a 

0,9 ʙ 0,9 ʙ 
1,0 ʙ 

0,9 ʙ 0,7 ʙʮ 
1,0 ʙ 

0,5 ʙʮʜ 

0,2 ʮʜ 

0 ʜ 
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0 ʜ 

1,9 a 
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0 ʮ 
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2,3 ʙ 

3,0 ʙ 

2,1 ʙ 2,1 ʙ 

2,5 ʙ 

0,3 ʮ 

0 ʮ 

0,7 ʮ 

0 ʮ 

78,3 ʘ 

56,7 ʙ 

42,7 ʜ 

30,1e 
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ʜ
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(
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) 
ɼʫʞʠʥʘ ʢʦʨʝʥʦʚʘ (cm) ɼʫʞʠʥʘ ʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ (cm) ɹʨʦʿ ʢʦʨʝʥʦʚʘ  % ʦʞʠˀʘʚʘˁʘ 
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ɸ ɹ ɺ 

   
ɻ ɼ ɫ 

   
ɽ ɾ ɿ 

   
ʀ ɱ ʂ 

ʉʣʠʢʘ 14. ʀʟʜʘʥʮʠ ʤʘʣʠʥʝ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʬʘʟʠ ʦʞʠˀʘʚʘˁʘ ʥʘ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʩʘ: IBA 1, GA3 

0,1 mg l
-1
 + 1 g l

-1
 ʘ.ʫ. (a); IBA 2, GA3 0,1 mg l

-1
 +1 g l

-1
 ʘ.ʫ. (ʙ); NAA 1, GA3 0,1 mg l

-1
 + 1 g l

-1
 ʘ.ʫ. (ʚ); NAA 

2, GA3 0,1 mg l
-1
 + 1 g l

-1
 ʘ.ʫ. (ʛ); IAA 1, GA3 0,1 mg l

-1
 +1 g l

-1
 ʘ.ʫ. (ʜ); IAA 2, GA3 0,1 mg l

-1
 +1 g l

-1
 ʘ.ʫ. (ʹ); 

IBA 1, GA3 0,1 mg l
-1 
(ʝ); IBA 2, GA3 0,1 mg l

-1 
(ʞ); NAA 1, GA3 0,1 mg l

-1 
(ʟ); NAA 2, GA3 0,1 mg l

-1 
(ʠ); 

IAA 1, GA3 0,1 mg l
-1 
(ʿ); IAA 2, GA3 0,1 mg l

-1 
(ʢ) (ʬʦʪʦ: ʦʨʠʛʠʥʘʣ)   
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5.1.4. ʋʊʀʎɸɱ ʉʆʈʊɽ ʀ ʄɽʉɽʎɸ ʅɸ ʋʉʇɽʐʅʆʉʊ ɸʂʃʀʄɸʊʀɿɸʎʀɱɽ IN  VITRO 

ʀɿɼɸʅɸʂɸ ʄɸʃʀʅɽ 

 

ʅʘ ʘʢʣʠʤʘʪʠʟʘʮʠʿʫ ʩʫ ʧʦʩʪʘʚˀʝʥʠ ʦʞʠˀʝʥʠ, ʢʘʦ ʠ ʥʝʦʞʠˀʝʥʠ ʠʟʜʘʥʮʠ. ʋʪʠʮʘʿ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʬʘʢʪʦʨʘ (ʩʦʨʪʘ ʠ ʤʝʩʝʮ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ) ʥʘ ʫʩʧʝʰʥʦʩʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ 

ʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʥʠʿʝ ʙʠʦ ʟʥʘʯʘʿʘʥ, ʜʦʢ ʿʝ ʫʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʫʩʧʝʰʥʦʩʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ 

ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʟʥʘʯʘʿʘʥ. ʇʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʙʠʦ ʿʝ ʚʝ˂ʠ 

ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ʅʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʧʨʠʢʘʟʘʥʠʭ ʫ ʊʘʙʝʣʠ 14, ʫʦʯʘʚʘ ʩʝ ʜʘ ʩʫ ʦʞʠˀʝʥʠ 

ʠʟʜʘʥʮʠ ʦʙʝ ʩʦʨʪʝ ʧʦʩʪʠʛʣʠ ʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʥʝʦʞʠˀʝʥʝ.  

 
ʊʘʙʝʣʘ 14. ʇʘʨʘʤʝʪʨʠ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʦʞʠˀʝʥʠʭ ʠ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ  

ʌʘʢʪʦʨ 
ʆʞʠˀʝʥʠ  ʠʟʜʘʥʮʠ  

(%)  

ʅʝʦʞʠˀʝʥʠ ʠʟʜʘʥʮʠ  

(%) 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 94,4±1,8 a 85,3Ñ1,3 ʙ 

ɺʠʣʘʤʝʪ 96,9±1,1 a 80,8±3,0 a 

ʄʝʩʝʮ (ɹ) 

ɱʫʥ 97,0±1,4 a 80,8±3,3 a 

ɱʫʣ 95,1±2,1 a 83,5±2,2 a 

ɸʚʛʫʩʪ 94,8±2,2 a 84,8±1,9 a 

ANOVA 

A ʥʟ * 

ɹ ʥʟ ʥʟ 

ɸ Ĭ ɹ *  *  

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʩʧʠʪʠʚʘʥʝ ʧʘʨʘʤʝʪʨʝ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʢʦʿʝ ʩʫ ʦʙʝʣʝʞʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan- ʦʚ ʪʝʩʪ, p Ò 0,05); ʥʟ ï ʥʠʿʝ ʟʥʘʯʘʿʥʦ 

 

ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʠʟʤʝʹʫ ʩʦʨʪʝ ʠ ʤʝʩʝʮʘ ʫ ʢʦʤʝ ʿʝ ʚʨʰʝʥʘ ʘʢʣʠʤʘʪʠʟʘʮʠʿʘ 

ʠʩʧʦˀʠʦ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʦʞʠˀʝʥʠʭ ʠ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ 

(ɻʨʘʬʠʢʦʥ 13). ʅʘ ʉʣʠʮʠ 15 ʩʫ ʧʨʠʢʘʟʘʥʝ ʘʜʘʧʪʠʨʘʥʝ ʙʠˀʢʝ ʦʙʝ ʩʦʨʪʝ ʫ ʩʪʘʢʣʘʨʠ. 

 

 

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʩʧʠʪʠʚʘʥʝ ʧʘʨʘʤʝʪʨʝ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʦʙʝʣʝʞʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʪʘʪʠʩʪʠʯʢʠ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan- ʦʚ ʪʝʩʪ, p Ò 0,05 

ɻʨʘʬʠʢʦʥ 13. ʇʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʦʞʠˀʝʥʠʭ ʠ ʥʝʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ ʤʘʣʠʥʝ ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʧʝʨʠʦʜʠʤʘ ʛʦʜʠʥʝ 

 

ʇʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʢʦʜ ʩʦʨʪʠ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʙʠʦ ʿʝ 

ʩʣʠʯʘʥ ʪʦʢʦʤ ʧʨʦʫʯʘʚʘʥʠʭ ʤʝʩʝʮʠ, ʩʘ ʥʘʿʥʠʞʦʤ ʚʨʝʜʥʦʰ˂ʫ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʘʚʛʫʩʪʫ ʢʦʿʘ 

ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʘ ʩʘʤʦ ʫ ʦʜʥʦʩʫ ʥʘ ʚʨʝʜʥʦʩʪ ʟʝʙʝʣʝʞʝʥʫ ʫ ʿʫʥʫ ʤʝʩʝʮʫ (98,3%). ʂʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ ʿʝ ʧʨʠʤʝ˂ʝʥʦ ʧʦʩʪʝʧʝʥʦ ʩʤʘˁʝˁʝ ʫʩʧʝʰʥʦʩʪʠ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʦʞʠˀʝʥʠʭ 
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 %
 

ʆʞʠˀʝʥʠ ʠʟʜʘʥʮʠ ʅʝʦʞʠˀʝʥʠ ʠʟʜʘʥʮʠ 
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ʠʟʜʘʥʘʢʘ ʦʜ ʿʫʥʘ ʜʦ ʘʚʛʫʩʪʘ, ʰʪʦ ʥʠʿʝ ʙʠʦ ʩʣʫʯʘʿ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ɸʢʣʠʤʘʪʠʟʘʮʠʿʘ 

ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʚʘʨʠʨʘʣʘ ʿʝ ʦʜ 77,6% ʜʦ 89,1% ʢʦʜ ʦʙʝ ʩʦʨʪʝ. ɿʥʘʯʘʿʥʦ ʚʠʰʠ ʧʨʦʮʝʥʘʪ 

ʫʩʧʝʰʥʦʩʪʠ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʿʝ ʟʘʙʝʣʝʞʝʥ ʫ ʿʫʣʫ 

(89,1%) ʫ ʦʜʥʦʩʫ ʥʘ ʿʫʥ (77,6%). ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʥʘʿʚʝ˂ʘ ʫʩʧʝʰʥʦʩʪ 

ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʫ ʿʫʥʫ (84,9%), ʘʣʠ ʧʨʦʮʝʥʘʪ 

ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʩʝ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʦ ʫ ʦʜʥʦʩʫ ʥʘ ʿʫʣ ʠ ʘʚʛʫʩʪ 

(81,3 ʠ 82,4%, ʨʝʜʦʩʣʝʜʦʤ).  

 

  

A ɹ 

  

ɺ ɻ 

ʉʣʠʢʘ 15. ɸʜʘʧʪʠʨʘʥʝ ʙʠˀʢʝ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥʝ ʄʠʢʝʨ (ʘ, ʙ) ʠ ɺʠʣʘʤʝʪ (ʚ, ʛ)  

(ʬʦʪʦ: ʦʨʠʛʠʥʘʣ) 

 

5.2. ʀʉʇʀʊʀɺɸɳɽ ɻɽʅɽʊʀʏʂɽ ʉʊɸɹʀʃʅʆʉʊʀ 

5.2.1. ɼɽʊɽʈʄʀʅɸʎʀɱɸ ɹʈʆɱɸ ʍʈʆʄʆɿʆʄɸ ʇʈʀʄɽʅʆʄ ʉɺɽʊʃʆʉʅɽ ʀ ʌʃʋʆʈɽʉʎɽʅʊʅɽ 

ʄʀʂʈʆʉʂʆʇʀɱɽ  

ɿʘ ʜʝʪʝʨʤʠʥʘʮʠʿʫ ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʪʨʠ ʤʝʪʦʜʝ ʙʦʿʝˁʘ. ɺʝʣʠʢʠ ʙʨʦʿ 

ʤʝʪʘʬʘʟʥʠʭ ʧʣʦʯʘ ʜʦʙʠʿʝʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʧʨʠʤʝʥʦʤ ʩʚʝʪʣʦʩʥʝ (ʉʣʠʢʝ 16ʘ ʠ 

17ʘ, ʨʝʜʦʩʣʝʜʦʤ) ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʝ ʤʠʢʨʦʩʢʦʧʠʿʝ (ʉʣʠʢʝ 16ʙ, 16ʚ ʠ 17ʙ, 17ʚ, ʨʝʜʦʩʣʝʜʦʤ). ʅʘ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʠʤʘ ʩʫ ʫʦʯʝʥʝ ʨʘʟʛʨʘʥʠʯʝʥʝ ʤʝʪʘʬʘʟʥʝ ʧʣʦʯʝ, ʘ ʙʨʦʿ ʭʨʦʤʦʟʦʤʘ ʿʝ ʫʪʚʨʹʝʥ ʥʘ 

ʚʠʰʝ ˂ʝʣʠʿʘ ʫ ʜʝʦʙʠ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʿʝ ʫ ʚʨʰʥʠʤ ʤʝʨʠʩʪʝʤʠʤʘ ʢʦʨʝʥʘ ʫʪʚʨʹʝʥʦ 

ʧʨʠʩʫʩʪʚʦ ˂ʝʣʠʿʘ ʥʦʨʤʘʣʥʝ ʤʦʨʬʦʣʦʛʠʿʝ, ʩʘ ʿʝʜʥʠʤ ʿʝʜʨʦʤ ʢʦʜ ʦʙʝ ʩʦʨʪʝ. ɼʝʪʝʨʤʠʥʘʮʠʿʦʤ 

ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ ʫʪʚʨʹʝʥ ʿʝ ʜʠʧʣʦʠʜʘʥ ʙʨʦʿ ʭʨʦʤʦʟʦʤʘ 2n = 14 ʟʘ ʦʙʝ ʩʦʨʪʝ. ʆʚʠʤ ʙʨʦʿʘˁʝʤ ʩʝ 

ʤʦʛʫ ʫʪʚʨʜʠʪʠ ʩʘʤʦ ʥʫʤʝʨʠʯʢʝ ʘʙʝʨʘʮʠʿʝ, ʘʣʠ ʥʝ ʠ ʩʪʨʫʢʪʫʨʥʝ ʧʨʦʤʝʥʝ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ 

ʫʢʘʟʫʿʫ ʥʘ ʦʜʩʫʩʪʚʦ ʥʫʤʝʨʠʯʢʠʭ ʭʨʦʤʦʟʦʤʩʢʠʭ ʘʙʝʨʘʮʠʿʘ ʠ ʧʦʪʚʨʹʫʿʫ ʮʠʪʦʛʝʥʝʪʠʯʢʫ 

ʩʪʘʙʠʣʥʦʩʪ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ.    
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ʉʣʠʢʘ 16. ʄʝʪʘʬʘʟʥʠ ʭʨʦʤʦʟʦʤʠ ʫ ʤʝʨʠʩʪʝʤʩʢʠʤ ˂ʝʣʠʿʘʤʘ ʢʦʨʝʥʦʚʘ in vitro ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ ʩʦʨʪʝ 

ʄʠʢʝʨ ʦʙʦʿʝʥʠ ʩʠʨ˂ʝʪʥʦʤ ʢʠʩʝʣʠʥʦʤ (ʘ), ɼɸʇʀ (ʙ) ʍʝʭʩʦʤ (ʚ)  

ɸ 

ɹ 

ɺ 
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ʉʣʠʢʘ 17. ʄʝʪʘʬʘʟʥʠ ʭʨʦʤʦʟʦʤʠ ʫ ʤʝʨʠʩʪʝʤʩʢʠʤ ˂ʝʣʠʿʘʤʘ ʢʦʨʝʥʦʚʘ in vitro ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ ʦʙʦʿʝʥʠ ʘʮʝʪʦ ʢʘʨʤʠʥʦʤ (ʘ), ɼɸʇʀ (ʙ) ʠ ʍʝʭʩʦʤ (ʚ) 

 

ɸ 

ɹ 

ɺ 
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5.2.2. ʇʈʆʊʆʏʅɸ ʎʀʊʆʄɽʊʈʀɱɸ   ɸʅɸʃʀɿɸ ʈɽʃɸʊʀɺʅʆɻ ʉɸɼʈɾɸɱɸ ʅʋʂʃɽɸʈʅɽ ɼʅʂ 

ɿʘ ʠʩʧʠʪʠʚʘˁʝ ʛʝʥʝʪʠʯʢʝ ʩʪʘʙʠʣʥʦʩʪʠ ʢʦʜ ʦʙʝ ʩʦʨʪʝ ʤʘʣʠʥʝ, ʢʘʦ ʢʦʥʪʨʦʣʘ ʟʘ 

ʧʦʨʝʹʝˁʝ ʨʝʣʘʪʠʚʥʦʛ ʩʘʜʨʞʘʿʘ ɼʅʂ ʢʦʨʠʰ˂ʝʥʝ ʩʫ ʙʠˀʢʝ ʢʦʿʝ ʧʨʠʧʘʜʘʿʫ ʢʘʪʝʛʦʨʠʿʠ 

ʧʨʝʜʦʩʥʦʚʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʝ ʩʝ ʯʫʚʘʿʫ ʫ ʫʩʣʦʚʠʤʘ ʤʨʝʞʘʥʠʢʘ (in vivo ʢʦʥʪʨʦʣʥʝ 

ʙʠˀʢʝ) ʠ ʢʦʿʝ ʩʫ ʧʨʝʜʩʪʘʚˀʘʣʝ ʧʦʯʝʪʥʠ ʤʘʪʝʨʠʿʘʣ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ in vitro ʢʫʣʪʫʨʘ. ʆʚʝ 

ʙʠˀʢʝ ʧʦʨʝʹʝʥʝ ʩʫ ʩʘ in vitro ʠʟʜʘʥʮʠʤʘ, ʙʠˀʢʘʤʘ ʘʜʘʧʪʠʨʘʥʠʤ ʫ ʩʪʘʢʣʘʨʠ ʢʦʿʝ ʩʫ 

ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʢʘʦ ʠ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʤ ʙʠˀʢʘʤʘ (ʠʟʜʘʥʮʠʤʘ). 

ʅʘ ʉʣʠʮʠ 18 ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠ ɼʅʂ ʭʠʩʪʦʛʨʘʤʠ, ʘ ʫ ʊʘʙʝʣʠ 15 ʿʝ 

ʧʨʠʢʘʟʘʥ ʨʝʣʘʪʠʚʘʥ ʩʘʜʨʞʘʿ ʥʫʢʣʝʘʨʥʝ ɼʅʂ ʘʥʘʣʠʟʠʨʘʥʠʭ ʫʟʦʨʘʢʘ ʙʠˀʘʢʘ ʩʦʨʪʝ ʄʠʢʝʨ. 

ʅʠʩʫ ʫʦʯʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʨʝʣʘʪʠʚʥʦʤ ʩʘʜʨʞʘʿʫ ɼʅʂ ʠʟʤʝʹʫ in vivo ʢʦʥʪʨʦʣʥʠʭ ʙʠˀʘʢʘ 

(0,047), in vitro ʠʟʜʘʥʘʢʘ (0,045), ʘʜʘʧʪʠʨʘʥʠʭ ʙʠˀʘʢʘ ʠʟ ʩʪʘʢʣʘʨʝ (0,048), ʢʘʦ ʠ ʩʘʜʥʠʮʘ 

ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (0,048).   

ʉʣʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʨʝʣʘʪʠʚʥʦʛ ʩʘʜʨʞʘʿʘ ɼʅʂ ʠʩʧʠʪʠʚʘʥʠʭ ʫʟʦʨʘʢʘ, ʧʦʟʠʮʠʿʘ G0/G1 

ʧʠʢʘ ʥʘ ʣʠʥʝʘʨʥʦʿ ʩʢʘʣʠ ʬʣʫʦʨʝʩʮʝʥʮʠʿʝ (~110), ʦʜʛʦʚʘʨʘ ʜʘʪʠʤ ʧʘʨʘʤʝʪʨʠʤʘ ʫʪʚʨʹʝʥʠʤ ʢʦʜ 

ʙʠˀʘʢʘ ʢʦʿʝ ʩʫ ʫʟʝʪʝ ʢʘʦ ʜʠʧʣʦʠʜʥʝ ʢʦʥʪʨʦʣʝ (2n = 14). 

 
ʊʘʙʝʣʘ 15. ʈʝʣʘʪʠʚʘʥ ʩʘʜʨʞʘʿ ɼʅʂ ʫ ʣʠʩʪʦʚʠʤʘ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ ʨʘʟʣʠʯʠʪʦʛ ʧʦʨʝʢʣʘ 

ʇʦʨʝʢʣʦ ʤʘʪʝʨʠʿʘʣʘ 
ʈʝʣʘʪʠʚʘʥ ʩʘʜʨʞʘʿ 

ɼʅʂ* 

ʅʠʚʦ  

ʧʣʦʠʜʠʿʝ 

ʇʦʯʝʪʥʠ (ʧʨʝʜʦʩʥʦʚʥʠ) ʤʘʪʝʨʠʿʘʣ ʠʟ ʤʨʝʞʘʥʠʢʘ- (in vivo) 0,047 ʘ 2n = 14 

In vitro ʠʟʜʘʥʮʠ 0,045 ʘ 2n = 14 

ɸʜʘʧʪʠʨʘʥʝ ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ 0,048 ʘ 2n = 14 

ʉʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ (ʠʟʜʘʥʮʠʤʘ) 0,048 ʘ 2n = 14 
*ʀʥʪʝʨʥʠ ʩʪʘʥʜʘʨʜ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʨʝʣʘʪʠʚʥʦʛ ʩʘʜʨʞʘʿʘ ɼʅʂ- Allium ceʨa 

 

ʅʘ ʉʣʠʮʠ 19 ʩʫ ʧʨʠʢʘʟʘʥʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠ ɼʅʂ ʭʠʩʪʦʛʨʘʤʠ, ʘ ʫ ʊʘʙʝʣʠ 16 ʿʝ 

ʧʨʠʢʘʟʘʥ ʨʝʣʘʪʠʚʘʥ ʩʘʜʨʞʘʿ ʥʫʢʣʝʘʨʥʝ ɼʅʂ ʘʥʘʣʠʟʠʨʘʥʠʭ ʫʟʦʨʘʢʘ ʙʠˀʘʢʘ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. 

ʅʠʩʫ ʫʦʯʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʨʝʣʘʪʠʚʥʦʤ ʩʘʜʨʞʘʿʫ ɼʅʂ ʠʟʤʝʹʫ in vivo ʢʦʥʪʨʦʣʥʠʭ ʙʠˀʘʢʘ 

(0,044), in vitro ʠʟʜʘʥʘʢʘ (0,044), ʘʜʘʧʪʠʨʘʥʠʭ ʙʠˀʘʢʘ ʠʟ ʩʪʘʢʣʘʨʝ (0,046), ʢʘʦ ʠ ʩʘʜʥʠʮʘ 

ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (0,046).   

ʉʣʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʨʝʣʘʪʠʚʥʦʛ ʩʘʜʨʞʘʿʘ ɼʅʂ ʠʩʧʠʪʠʚʘʥʠʭ ʫʟʦʨʘʢʘ, ʧʦʟʠʮʠʿʘ G0/G1 

ʧʠʢʘ ʥʘ ʣʠʥʝʘʨʥʦʿ ʩʢʘʣʠ ʬʣʫʦʨʝʩʮʝʥʮʠʿʝ (~125), ʦʜʛʦʚʘʨʘ ʜʘʪʠʤ ʧʘʨʘʤʝʪʨʠʤʘ ʫʪʚʨʹʝʥʠʤ ʢʦʜ 

ʙʠˀʘʢʘ ʢʦʿʝ ʩʫ ʫʟʝʪʝ ʢʘʦ ʜʠʧʣʦʠʜʥʝ ʢʦʥʪʨʦʣʝ (2n = 14). 

 
ʊʘʙʝʣʘ 16. ʈʝʣʘʪʠʚʘʥ ʩʘʜʨʞʘʿ ɼʅʂ ʫ ʣʠʩʪʦʚʠʤʘ ʤʘʣʠʥʝ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʨʘʟʣʠʯʠʪʦʛ ʧʦʨʝʢʣʘ 

ʇʦʨʝʢʣʦ ʤʘʪʝʨʠʿʘʣʘ 
ʈʝʣʘʪʠʚʘʥ ʩʘʜʨʞʘʿ 

ɼʅʂ* 

ʅʠʚʦ  

ʧʣʦʠʜʠʿʝ 

ʇʦʯʝʪʥʠ (ʧʨʝʜʦʩʥʦʚʥʠ) ʤʘʪʝʨʠʿʘʣ ʠʟ ʤʨʝʞʘʥʠʢʘ- (in vivo) 0,044 ʘ 2n = 14 

In vitro ʠʟʜʘʥʮʠ 0,044 ʘ 2n = 14 

ɸʜʘʧʪʠʨʘʥʝ ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ 0,046 ʘ 2n = 14 

ʉʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ (ʠʟʜʘʥʮʠʤʘ) 0,046 ʘ 2n = 14 
*ʀʥʪʝʨʥʠ ʩʪʘʥʜʘʨʜ ʟʘ ʫʪʚʨʹʠʚʘˁʝ ʨʝʣʘʪʠʚʥʦʛ ʩʘʜʨʞʘʿʘ ɼʅʂ- Allium ceʨa
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ɸ ɹ 

  

ɺ ɻ 

ʉʣʠʢʘ 18. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʠ ʭʠʩʪʦʛʨʘʤʠ ʜʦʙʠʿʝʥʠ ʧʨʦʪʦʯʥʦʤ ʮʠʪʦʤʝʪʨʠʿʦʤ ʘʥʘʣʠʟe ɼɸʇʀ ʦʙʦʿʝʥʠʭ ʥʫʢʣʝʫʩʘ ʠʣʦʟʦʚʘʥʠʭ ʠʟ ʣʠʩʪʦʚʘ ʙʠˀʘʢʘ ʤʘʣʠʥʝ 

ʩʦʨʪʝ ʄʠʢʝʨ ʨʘʟʣʠʯʠʪʦʛ ʧʦʨʝʢʣʘ: ʙʠˀʢʝ ʠʟ ʤʨʝʞʘʥʠʢʘ (in vivo ʢʦʥʪʨʦʣʘ) (ʘ), in vitro ʠʟʜʘʥʮʠ (ʙ), ʘʜʘʧʪʠʨʘʥʝ ʙʠˀʢʝ ʠʟ ʩʪʘʢʣʘʨʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (ʚ) ʠ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ (ʛ) 
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ɸ ɹ 

  

ɺ ɻ 

ʉʣʠʢʘ 19. ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʠ ʭʠʩʪʦʛʨʘʤʠ ʜʦʙʠʿʝʥʠ ʧʨʦʪʦʯʥʦʤ ʮʠʪʦʤʝʪʨʠʿʦʤ ʘʥʘʣʠʟe ɼɸʇʀ ʦʙʦʿʝʥʠʭ ʥʫʢʣʝʫʩʘ ʠʣʦʟʦʚʘʥʠʭ ʠʟ ʣʠʩʪʦʚʘ ʙʠˀʘʢʘ ʤʘʣʠʥʝ 

ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʨʘʟʣʠʯʠʪʦʛ ʧʦʨʝʢʣʘ: ʙʠˀʢʝ ʠʟ ʤʨʝʞʘʥʠʢʘ (in vivo ʢʦʥʪʨʦʣʘ) (ʘ), in vitro ʠʟʜʘʥʮʠ (ʙ), ʘʜʘʧʪʠʨʘʥʝ ʙʠˀʢʝ ʠʟ ʩʪʘʢʣʘʨʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (ʚ) ʠ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ (ʛ) 
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5.3. ʈɽɿʋʃʊɸʊʀ ʀʉʊʈɸɾʀɺɸɳɸ ʋ ʇʆɲʉʂʀʄ ʋʉʃʆɺʀʄɸ 

ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʧʦˀʩʢʠʤ ʫʩʣʦʚʠʤʘ ʦʙʫʭʚʘʪʠʣʠ ʩʫ ʠʩʧʠʪʠʚʘˁʝ ʬʝʥʦʣʦʰʢʠʭ 

ʦʩʦʙʠʥʘ, ʚʝʛʝʪʘʪʠʚʥʦʛ ʠ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ, ʢʘʦ ʠ ʠʩʧʠʪʠʚʘˁʝ ʢʚʘʣʠʪʝʪʘ ʧʣʦʜʘ 

ʤʘʣʠʥʝ, ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (ʂʊ) ʠ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

ʨʘʟʤʥʦʞʘʚʘˁʘ (ʉʊ). 

 

5.3.1. ʌɽʅʆʃʆʐʂɽ ʆʉʆɹʀʅɽ ʄɸʃʀʅɽ 

ʋ ʦʢʚʠʨʫ ʬʝʥʦʣʦʰʢʠʭ ʦʩʦʙʠʥʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥʝ ʧʨʘ˂ʝʥʠ ʩʫ ʚʨʝʤʝ ʮʚʝʪʘˁʘ 

ʠ ʟʨʝˁʘ ʧʣʦʜʘ ʨʝʛʠʩʪʨʦʚʘˁʝʤ ʜʘʪʫʤʘ ʟʘ ʧʦʯʝʪʘʢ ʠ ʢʨʘʿ ʦʚʠʭ ʬʝʥʦʬʘʟʘ ʫ ʪʦʢʫ ʪʨʦʛʦʜʠʰˁʝʛ 

ʠʩʪʨʘʞʠʚʘˁʘ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʊʘʙʝʣʠ 17 ʟʘ ʩʦʨʪʫ ʄʠʢʝʨ ʠ ʊʘʙʝʣʠ 18 ʟʘ 

ʩʦʨʪʫ ɺʠʣʘʤʝʪ. 

ʇʦʯʝʪʘʢ ʮʚʝʪʘˁʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʿʝ ʚʘʨʠʨʘʦ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʛʦʜʠʥʝ ʠʩʧʠʪʠʚʘˁʘ. 

ʇʨʦʩʝʯʘʥ ʜʘʪʫʤ ʮʚʝʪʘˁʘ ʙʠʦ ʿʝ ʿʝʜʘʥ ʜʘʥ ʨʘʥʠʿʝ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʦʜʥʦʩʫ ʥʘ ʙʠˀʢʝ ʜʦʙʠʿʝʥʝ ʩʪʘʥʜʘʨʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ. 

ʊʘʢʦʹʝ, ʥʘʿʨʘʥʠʿʠ ʜʘʪʫʤʠ ʟʘ ʢʨʘʿ ʮʚʝʪʘˁʘ ʨʝʛʠʩʪʨʦʚʘʥʠ ʩʫ ʫ 2019. ʛʦʜʠʥʠ, ʘ ʟʘʚʨʰʝʪʘʢ 

ʮʚʝʪʘˁʘ ʥʘʩʪʫʧʠʦ ʿʝ ʜʚʘ ʜʘʥʘ ʨʘʥʠʿʝ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʙʠˀʢʘʤʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ. ʇʨʦʩʝʯʥʦ ʪʨʘʿʘˁʝ 

ʮʚʝʪʘˁʘ ʙʠʣʦ ʿʝ ʿʝʜʘʥ ʜʘʥ ʜʫʞʝ ʢʦʜ ʙʠˀʢʘʤʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. 

ʊʨʘʿʘˁʝ ʬʝʥʦʬʘʟʝ ʟʨʝˁʘ ʧʣʦʜʘ ʚʘʨʠʨʘʣʦ ʿʝ ʦʜ 35 ʜʦ 43 ʜʘʥʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ. ʋ 

ʩʢʣʘʜʫ ʩʘ ʥʘʿʨʘʥʠʿʠʤ ʮʚʝʪʘˁʝʤ, ʥʘʿʨʘʥʠʿʠ ʧʦʯʝʪʘʢ ʠ ʢʨʘʿ ʬʝʥʦʬʘʟʝ ʟʨʝˁʘ ʝʚʠʜʝʥʪʠʨʘʥ ʿʝ ʫ 

2019. ʛʦʜʠʥʠ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. ʅʘʿʜʫʞʝ ʪʨʘʿʘˁʝ ʧʦʤʝʥʫʪʝ 

ʬʝʥʦʬʘʟʝ ʨʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʫ 2020. ʛʦʜʠʥʠ, ʜʦʢ ʿʝ ʥʘʿʢʨʘ˂ʝ ʨʝʛʠʩʪʨʦʚʘʥʦ ʫ 2021. ʛʦʜʠʥʠ ʢʦʜ 

ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ ʠʟʜʘʥʮʠʤʘ.  

ʅʘ ʦʩʥʦʚʫ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʠʭ ʟʘ ʪʨʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ ʠʩʧʠʪʠʚʘˁʘ ʤʦʞʝ 

ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʬʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ ʩʦʨʪʝ ʄʠʢʝʨ ʧʦʯʠˁʝ 12-13. ʤʘʿʘ (ʉʊ ʠ ʂʊ, ʧʦ 

ʨʝʜʦʩʣʝʜʫ). ɿʨʝˁʝ ʧʣʦʜʦʚʘ ʧʦʯʠˁʝ ʩʨʝʜʠʥʦʤ ʿʫʥʘ ʠ ʟʘʚʨʰʘʚʘ ʩʝ ʫ ʪʨʝ˂ʦʿ ʜʝʢʘʜʠ ʿʫʣʘ, ʩʘ 

ʧʨʦʩʝʯʥʠʤ ʪʨʘʿʘˁʝʤ ʦʜ 38 (ʂʊ) ʜʦ 40 ʜʘʥʘ (ʉʊ).  

 
ʊʘʙʝʣʘ 17. ʌʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ ʠ ʟʨʝˁʘ ʩʦʨʪʝ ʤʘʣʠʥʝ ʄʠʢʝʨ (2019 2021.) 

 

ɻʦʜʠʥʘ 

 

ʇʦʨʝʢʣʦ 

ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ 

ɺʨʝʤʝ ʮʚʝʪʘˁʘ ʊʨʘʿʘˁʝ 

ʮʚʝʪʘˁʘ 

(ʜʘʥʠ) 

ɺʨʝʤʝ ʟʨʝˁʘ ʊʨʘʿʘˁʝ 

ʟʨʝˁʘ 

(ʜʘʥʠ) 

ʇʦʯʝʪʘʢ 

ʮʚʝʪʘˁʘ 

ʂʨʘʿ 

ʮʚʝʪʘˁʘ 

ʇʦʯʝʪʘʢ 

ʟʨʝˁʘ 

ʂʨʘʿ 

ʟʨʝˁʘ 

2019. 
ʂʊ 12.05. 11.06. 29 10.06. 19.07. 39 

ʉʊ 10.05. 13.06. 33 13.06. 21.07. 38 

2020. 
ʂʊ 09.05. 19.06. 40 14.06. 27.07. 43 

ʉʊ 09.05. 17.06. 38 16.06. 28.07. 42 

2021. 
ʂʊ 18.05. 20.06. 32 18.06. 24.07. 36 

ʉʊ 19.05. 22.06. 33 18.06. 23.07. 35 

ʇʨʦʩʝʢ 
ʂʊ 13.05. 16.06. 34 14.06. 23.07. 38 

ʉʊ 12.05. 17.06. 35 15.06. 24.07. 40 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). 

 

Kʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʥʘʿʨʘʥʠʿʠ ʧʦʯʝʪʘʢ ʠ ʢʨʘʿ ʬʝʥʦʬʘʟʝ ʮʚʝʪʘˁʘ ʪʘʢʦʹʝ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ 

ʫ 2020. ʛʦʜʠʥʠ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʊʦʢʦʤ 2021. ʛʦʜʠʥʝ ʬʝʥʦʬʘʟʘ 

ʮʚʝʪʘˁʘ ʿʝ ʧʦʯʝʣʘ ʥʝʢʦʣʠʢʦ ʜʘʥʘ ʢʘʩʥʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ 2019. ʠ 2020. ʛʦʜʠʥʫ. ʇʨʦʩʝʯʘʥ ʜʘʪʫʤ 

ʧʦʯʝʪʢʘ ʮʚʝʪʘˁʘ ʙʠʦ ʿʝ ʿʝʜʘʥ ʜʘʥ ʨʘʥʠʿʝ ʢʦʜ ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

ʨʘʟʤʥʦʞʘʚʘˁʘ, ʜʦʢ ʿʝ ʧʨʦʩʝʯʘʥ ʜʘʪʫʤ ʢʨʘʿʘ ʮʚʝʪʘˁʘ ʙʠʦ ʠʩʪʠ ʟʘ ʦʙʘ ʪʠʧʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. 

ʎʚʝʪʘˁʝ ʿʝ ʧʨʦʩʝʯʥʦ ʪʨʘʿʘʣʦ 35 ʜʘʥʘ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ 

ʦʜʥʦʩʥʦ 36 ʜʘʥʘ ʢʦʜ ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ.  

ʌʝʥʦʬʘʟʘ ʟʨʝˁʘ ʧʣʦʜʦʚʘ ʧʦʯʝʣʘ ʿʝ ʢʨʘʿʝʤ ʧʨʚʝ ʜʝʢʘʜʝ ʿʫʥʘ ʠ ʪʨʘʿʘʣʘ ʿʝ ʜʦ 16. ʿʫʣʘ 

(ʂʊ), ʦʜʥʦʩʥʦ 17. ʿʫʣʘ (ʉʊ). ʅʘʿʨʘʥʠʿʠ ʜʘʪʫʤ ʧʦʯʝʪʢʘ ʬʝʥʦʬʘʟʝ ʮʚʝʪʘˁʘ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʪʦʢʦʤ 
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2020. ʛʦʜʠʥʝ, ʜʦʢ ʿʝ ʥʘʿʢʘʩʥʠʿʠ ʜʘʪʫʤ ʟʘʙʝʣʝʞʝʥ 2021. ʛʦʜʠʥʝ ʢʦʜ ʦʙʘ ʪʠʧʘ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ. ʌʝʥʦʬʘʟʘ ʟʨʝˁʘ ʪʨʘʿʘʣʘ ʿʝ 37 ʜʘʥʘ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʘ 38 ʜʘʥʘ ʢʦʜ ʜʨʫʛʦʛ ʪʠʧʘ ʩʘʜʥʠʮʘ.  

ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʥʘ ʦʩʥʦʚʫ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʩʝ ʤʦʞʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʬʝʥʦʬʘʟʘ 

ʮʚʝʪʘˁʘ ʟʘ ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʦʯʠˁʝ 09. ʤʘʿʘ ʠ ʪʨʘʿʝ ʫ ʧʨʦʩʝʢʫ ʦʢʦ 

35 ʜʘʥʘ, ʜʦʢ ʢʦʜ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʙʠˀʘʢʘ, ʬʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ ʟʘʧʦʯʠˁʝ ʜʘʥ ʨʘʥʠʿʝ ʠ 

ʪʨʘʿʝ ʦʢʦ 36 ʜʘʥʘ. ɿʨʝˁʝ ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ ʢʦʜ ʦʙʘ ʪʠʧʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʟʘʧʦʯʠˁʝ ʢʨʘʿʝʤ 

ʧʨʚʝ ʜʝʢʘʜʝ ʿʫʥʘ, ʘ ʟʘʚʨʰʘʚʘ ʩʝ ʩʨʝʜʠʥʦʤ ʿʫʣʘ, ʩʘ ʧʨʦʩʝʯʥʠʤ ʪʨʘʿʘˁʝʤ ʦʜ 37 ʜʘʥʘ ʟʘ ʙʠˀʢʝ 

ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʦʜʥʦʩʥʦ 38 ʜʘʥʘ ʢʦʜ ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʤ ʩʪʘʥʜʘʨʜʥʦʤ 

ʤʝʪʦʜʦʤ (ʠʟʜʘʥʮʠʤʘ).   

 
ʊʘʙʝʣʘ 18. ʌʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ ʠ ʟʨʝˁʘ ʩʦʨʪʝ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ (2019ï2021.) 

ɻʦʜʠʥʘ 

ʇʦʨʝʢʣʦ 

ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ 

ɺʨʝʤʝ ʮʚʝʪʘˁʘ ʊʨʘʿʘˁʝ 

ʮʚʝʪʘˁʘ 

(ʜʘʥʠ) 

ɺʨʝʤʝ ʟʨʝˁʘ ʊʨʘʿʘˁʝ 

ʟʨʝˁʘ 

(ʜʘʥʠ) 
ʇʦʯʝʪʘʢ 

ʮʚʝʪʘˁʘ 

ʂʨʘʿ 

ʮʚʝʪʘˁʘ 

ʇʦʯʝʪʘʢ 

ʟʨʝˁʘ 

ʂʨʘʿ 

ʟʨʝˁʘ 

2019. 
ʂʊ 08.05. 11.06. 33 09.06. 13.07. 34 

ʉʊ 07.05. 10.06. 33 08.06. 11.07. 33 

2020. 
ʂʊ 05.05. 15.06. 40 07.06. 17.07. 40 

ʉʊ 04.05. 16.06. 42 07.06. 18.07. 41 

2021. 
ʂʊ 14.05. 15.06. 31 11.06. 19.07. 38 

ʉʊ 14.05. 15.06. 31 12.06. 21.07. 39 

ʇʨʦʩʝʢ 
ʂʊ 

ʉʊ 

09.05. 

08.05. 

14.06. 

14.06. 

35 

36 

09.06. 

10.06. 

16.07. 

17.07. 

37 

38 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). 

 

5.3.2. ɺɽɻɽʊɸʊʀɺʅʀ ʇʆʊɽʅʎʀɱɸʃ ʄɸʃʀʅɽ 

5.3.2.1. ɹʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ, ʜʫʞʠʥʘ ʠʟʜʘʥʘʢʘ ʠ ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ 

ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ  

ɺʨʝʜʥʦʩʪʠ ʥʘʿʚʘʞʥʠʿʠʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʜ ʜʚʝ ʩʦʨʪʝ ʤʘʣʠʥʝ, ʫ ʟʘʚʠʩʥʦʩʪʠ 

ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʟʘ 2018. ʛʦʜʠʥʫ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ 

ʊʘʙʝʣʠ 19. 

ʋ ʧʦʛʣʝʜʫ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʫʦʯʘʚʘ ʩʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ 

ʧʦʿʝʜʠʥʘʯʥʠʭ ʬʘʢʪʦʨʘ ʥʘ ʦʚʘʿ ʧʘʨʘʤʝʪʘʨ ʚʝʛʝʪʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʤʘʣʠʥʝ. ɿʥʘʯʘʿʥʦ ʚʝ˂ʠ 

ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ. ɹʠˀʢʝ ʤʘʣʠʥʝ 

ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʨʢʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʜʘʣʝ ʩʫ ʚʝ˂ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ (8,0 ʠ 7,2, ʨʝʜʦʩʣʝʜʦʤ). ɺʨʝʜʥʦʩʪʠ ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ 

ʚʘʨʠʨʘʣʝ ʩʫ ʠ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ, ʩʘ ʥʘʿʚʠʰʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʠ 100% 

ɽʊʩ. ʉʘ ʜʘˀʠʤ ʩʤʘˁʝˁʝʤ ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʜʝ ʙʠˀʢʘʤʘ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʜʦʜʘʪʥʦ ʩʝ ʟʥʘʯʘʿʥʦ ʩʤʘˁʠʚʘʦ. 

ɸʥʘʣʠʟʦʤ ʧʦʜʘʪʘʢʘ ʜʦʙʠʿʝʥʠʭ ʟʘ ʜʫʞʠʥʫ ʠʟʜʘʥʢʘ ʢʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʟʘʧʘʞʘ ʩʝ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ (177,4 cm) ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ (160,2 cm). ʉʘʜʥʠʮʝ 

ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʝ ʩʫ ʚʝ˂ʫ ʜʫʞʠʥʫ ʠʟʜʘʥʘʢʘ (177,9 cm) ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʘʜʥʠʮʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (159,8 cm). ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʠʤʘʦ 

ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʜʫʞʠʥʫ ʠʟʜʘʥʢʘ, ʩʘ ʥʘʿʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 

100% ɽʊʩ (181,4 cm), ʜʦʢ ʠʟʤʝʹʫ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʩʘ ʜʝʬʠʮʠʪʠʤʘ ʟʥʘʯʘʿʥʦʩʪ ʨʘʟʣʠʢʘ 

ʥʠʿʝ ʫʦʯʝʥʘ. 

ʅʘ ɻʨʘʬʠʢʦʥʫ 14 ʿʝ ʧʨʠʢʘʟʘʥ ʝʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿe ʬʘʢʪʦʨʘ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʚʘʨʠʨʘˁʝ ʜʫʞʠʥʝ ʠʟʜʘʥʢʘ. ʀʟ ʧʨʠʢʘʟʘʥʠʭ ʧʦʜʘʪʘʢʘ ʤʦʞʝ ʩʝ ʚʠʜʝʪʠ ʜʘ ʿʝ ʢʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʜʫʞʠʥʘ ʠʟʜʘʥʢʘ ʨʝʛʠʩʪʨʦʚʘʥʘ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ.  
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ʋʪʠʮʘʿ ʧʦʿʝʜʠʥʘʯʥʠʭ ʬʘʢʪʦʨʘ ʠ ˁʠʭʦʚʠʭ ʠʥʪʝʨʘʢʮʠʿʘ ʥʘ ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʠʟʜʘʥʢʘ ʥʠʿʝ ʫʪʚʨʹʝʥ.  

 
ʊʘʙʝʣʘ 19. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʚʝʛʝʪʘʪʠʚʥʠ 

ʧʦʪʝʥʮʠʿʘʣ ʤʘʣʠʥʝ ʫ 2018. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ 

ɹʨʦʿ ʠʟʜʘʥaʢʘ 

 ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʰʧʘʣʠʨʘ 

ɼʫʞʠʥʘ ʠʟʜʘʥʢʘ  

(cm) 

ɹʨʦʿ ʥʦʜʫʩʘ 

 ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʠʟʜʘʥʢʘ 

 ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 7,0±0,3 ʙ 177,4±6,0 a 19,7±0,4 a 

ɺʠʣʘʤʝʪ 8,1±0,3 ʘ 160,2±5,0 ʙ 20,2±0,5 a 

 ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 8,0±0,3 ʘ 177,9±6,0 a 20,1±0,5 a 

ʉʊ 7,2±0,3 ʙ 159,8±4,9 ʙ 19,8±0,3 a 

 ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 8,5±0,4 ʘ 181,4±7,2 a 20,7±0,6 a 

50% ɽʊʩ 7,9±0,3 ʙ 162,7±6,4 ʙ 19,7±0,4 a 

25% ɽʊʩ 6,4±0,2 ʮ 162,4±7,0 ʙ 19,5±0,5 a 

ANOVA 

ɸ *  *  ʥʟ 

ɹ *  *  ʥʟ 

ɺ *  *  ʥʟ 

ɸ Ĭ ɹ ʥʟ * ʥʟ 

ɸ Ĭ ɺ ʥʟ ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ  ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 
 

ɻʨʘʬʠʢʦʥ 14. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʜʫʞʠʥʫ ʠʟʜʘʥʢʘ ʫ 2018. 

ʛʦʜʠʥʠ 

 

ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʜʚʝ ʩʦʨʪʝ ʤʘʣʠʥʝ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʟʘ 2019. ʛʦʜʠʥʫ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 20. 

ʉʚʠ ʠʩʧʠʪʠʚʘʥʠ ʬʘʢʪʦʨʠ ʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʥʘ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʰʧʘʣʠʨʘ. ɺʝ˂ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ʄʠʢʝʨ (9,6 ʠ 8,2, ʨʝʜʦʩʣʝʜʦʤ). ɹʠˀʢʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʨʦʜʫʢʦʚʘʣʝ ʩʫ ʚʠʰʝ ʠʟʜʘʥʘʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʥʠ ʩʘʜʥʠ ʤʘʪʝʨʠʿʘʣ. 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ ʿʝ ʫʪʠʮʘʦ ʥʘ ʜʦʙʠʿʘˁʝ ʥʘʿʚʝ˂ʝʛ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ 

ʘ 

ʙ 
ʙ 

ʙ 

0

50

100

150

200

250

ʂʊ ʉʊ 

(c
m

) 

ʄʠʢʝʨ ɺʠʣʘʤʝʪ  



Резултати истраживања 

67 

ʤʝʪʨʫ ʰʧʘʣʠʨʘ, ʜʦʢ ʠʟʤʝʹʫ ʨʝʞʠʤʘ ʩʘ ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ (50% ʠ 25%  ɽʊʩ) ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ 

ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ ʥʠʩʫ ʝʚʠʜʝʥʪʠʨʘʥʝ.  

 
ʊʘʙʝʣʘ 20. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʚʝʛʝʪʘʪʠʚʥʠ 

ʧʦʪʝʥʮʠʿʘʣ ʤʘʣʠʥʝ ʫ 2019. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  

ɹʨʦʿ ʠʟʜʘʥʘʢʘ 

ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʰʧʘʣʠʨʘ 

ɼʫʞʠʥʘ ʠʟʜʘʥʢʘ  

(cm) 

ɹʨʦʿ ʥʦʜʫʩʘ 

 ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʠʟʜʘʥʢʘ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 8,2Ñ0,5 ʙ 

9,6Ñ0,5 ʘ 

208,3±8,2 a 17,5Ñ1,0 ʘ 

ɺʠʣʘʤʝʪ 178,5Ñ5,2 ʙ 18,5±1,1 ʘ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ)  

ʂʊ 9,7Ñ0,5 ʘ 

8,1Ñ0,6 ʙ 

203,5±7,7 a 

183,3±7,1 ʙ 

16,5±0,9 ʙ 

ʉʊ 19,4±1,1 a 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 10,9Ñ0,5 ʘ 

8,2Ñ0,6 ʙ 

7,5Ñ0,4  ʙ 

202,7±10,1 ʘ 

185,9±8,7 ʘ 

191,7±9,3 ʘ 

18,7±1,6 ʘ 

50% ɽʊʩ 17,0±1,4 ʘ 

25% ɽʊʩ 18,3±0,7 ʘ 

ANOVA   

ɸ *  

*  

*  

*  

*  

ʥʟ 

ʥʟ 

*  

*  

ʥʟ 

ʥʟ 

ʥʟ 

ʥʟ 

ʥʟ 

ʥʟ 

ɹ *  

ɺ ʥʟ 

ɸ Ĭ ɹ ʥʟ 

ɸ Ĭ ɺ ʥʟ 

ɹ Ĭ ɺ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ  ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ 

ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ɻʨʘʬʠʢʦʥʫ 15, ʘ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ɻʨʘʬʠʢʦʥʫ 

16. ɿʥʘʯʘʿʥʦ ʤʘˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʩʫ ʫʦʯʝʥʝ ʢʦʜ ʩʦʨʪʝ 

ʄʠʢʝʨ ʨʘʟʤʥʦʞʝʥʝ ʠʟʜʘʥʮʠʤʘ, ʜʦʢ ʢʦʜ ʦʩʪʘʣʠʭ ʢʦʤʙʠʥʘʮʠʿʘ ʩʦʨʪʘ/ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʥʘʚʝʜʝʥʦʛ ʧʘʨʘʤʝʪʨʘ (ɻʨʘʬʠʢʦʥ 15). ʈʝʞʠʤ 

ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ ʫʪʠʮʘʦ ʿʝ ʥʘ ʚʝ˂ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʟʘ ʦʙʝ 

ʩʦʨʪʝ, ʜʦʢ ʿʝ ʦʚʘʿ ʙʨʦʿ ʙʠʦ ʤʘˁʠ ʫ ʨʝʞʠʤʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʩʘ ʤʘˁʦʤ ʢʦʣʠʯʠʥʦʤ ʚʦʜʝ 

ʜʦʩʪʫʧʥʝ ʙʠˀʢʘʤʘ (ɻʨʘʬʠʢʦʥ 16). 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ  ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05 

ɻʨʘʬʠʢʦʥ 15. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʙʨʦʿ ʠʟʜʘʥʢʘ ʫ 2019. 

ʛʦʜʠʥʠ 
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ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ  ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05 

ɻʨʘʬʠʢʦʥ 16. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʙʨʦʿ ʠʟʜʘʥʢʘ ʫ 2019. ʛʦʜʠʥʠ 

 

ʂʘʦ ʠ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʦʨʝʹʝˁʝʤ ʜʫʞʠʥʝ ʠʟʜʘʥʢʘ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʩʝ 

ʩʦʨʪʘ ʄʠʢʝʨ ʠʩʪʘʢʣʘ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ (208,3 cm) ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ (178,5 cm). 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʿʝ ʠʤʘʣʦ ʫʪʠʮʘʿ ʥʘ ʧʨʦʩʝʯʥʫ ʜʫʞʠʥʫ ʠʟʜʘʥʢʘ. ɺʝ˂ʘ ʜʫʞʠʥʘ 

ʠʟʜʘʥʢʘ ʠʟʤʝʨʝʥʘ ʿʝ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʥʠʮʝ 

ʜʦʙʠʿʝʥʝ ʠʟʜʘʥʮʠʤʘ. ʋʪʠʮʘʿ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʜʫʞʠʥʫ ʠʟʜʘʥʢʘ ʥʠʿʝ ʫʪʚʨʹʝʥ.  

ʋ ʧʦʛʣʝʜʫ ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ ʥʠʿʝ ʧʦʩʪʦʿʘʣʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ 

ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʦʨʪʠ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ. ʇʦʨʝʹʝˁʝʤ ʧʨʦʩʝʯʥʦʛ ʙʨʦʿʘ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ 

ʤʝʪʨʫ, ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʿʝ ʧʦʩʪʦʿʘʣʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʦʙʘ ʪʠʧʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. 

ɹʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ ʠʤʘʣʝ ʤʘˁʠ ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʠʟʜʘʥʢʘ (16,5), ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʥʠʮʝ ʜʦʙʠʿʝʥʝ ʩʪʘʥʜʘʨʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ (19,4). 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʦ ʥʘ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ 

ʫ ʦʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ.  

ʈʝʟʫʣʪʘʪʠ ʤʝʨʝˁʘ ʧʘʨʘʤʝʪʘʨʘ ʚʝʛʝʪʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʜʚʝ ʩʦʨʪʝ ʤʘʣʠʥʝ, ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʟʘ 2020. ʛʦʜʠʥʫ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 21. 

 
ʊʘʙʝʣʘ 21. ʋʪʠʮʘʿ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʚʝʛʝʪʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ ʤʘʣʠʥʝ ʫ 2020. 

ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  

ɹʨʦʿ ʠʟʜʘʥʘʢʘ  

ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʰʧʘʣʠʨʘ  

ɼʫʞʠʥʘ ʠʟʜʘʥʢʘ  

(cm) 

ɹʨʦʿ ʥʦʜʫʩʘ 

 ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʠʟʜʘʥʢʘ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 7,3Ñ0,3 ʘ 221,6±10,1 a 22,5Ñ0,7 ʙ 

ɺʠʣʘʤʝʪ 6,6Ñ0,2 ʙ 164,4Ñ6,5 ʙ 25,1Ñ0,7 ʘ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 7,3Ñ0,3 ʘ 196,3±11,1 a 24,7±0,7 a 

ʉʊ 6,7Ñ0,3 ʙ 189,7Ñ10,8 ʘ 22,9±0,8 a 

ANOVA   

ɸ *  *  *  

ɹ *  ʥʟ ʥʟ 

ɸ Ĭ ɹ ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ  ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʧʨʚʝ ʜʚʝ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʪʦʢʦʤ 2020. ʛʦʜʠʥʝ, ʫʪʚʨʹʝʥʘ ʿʝ 

ʩʪʘʪʠʩʪʠʯʢʠ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʙʨʦʿʘ ʠʟʜʘʥʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ 

ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ (7,3 ʠ 6,6, ʨʝʜʦʩʣʝʜʦʤ). ʋʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʧʦʤʝʥʫʪʠ 
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ʧʘʨʘʤʝʪʘʨ ʙʠʦ ʿʝ ʟʥʘʯʘʿʘʥ, ʩʘ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (7,3) ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʥʠʮʝ ʜʦʙʠʿʝʥʝ ʠʟʜʘʥʮʠʤʘ (6,7). 

ʉʪʘʪʠʩʪʠʯʢʦʤ ʘʥʘʣʠʟʦʤ ʧʦʜʘʪʘʢʘ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʿʝ ʩʦʨʪʘ ʄʠʢʝʨ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ 

ʚʨʝʜʥʦʩʪʠ ʜʫʞʠʥʝ ʠʟʜʘʥʢʘ (221,6 cm) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (164,4 cm). ɹʠˀʢʝ ʤʘʣʠʥʝ 

ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ ʧʦʢʘʟʘʣʝ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʜʫʞʠʥʝ ʠʟʜʘʥʢʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʜʨʫʛʠ ʪʠʧ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (196,3 ʠ 189,7 cm, ʨʝʜʦʩʣʝʜʦʤ) ʘʣʠ ʙʝʟ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʦʚʠʭ ʚʨʝʜʥʦʩʪʠ. 

ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ ʙʠʦ ʿʝ ʚʝ˂ʠ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (25,1) ʫ 

ʦʜʥʦʩʫ ʥʘ ʄʠʢʝʨ (22,5). ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʩʦʨʪʝ, ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʠʿʝ ʠʤʘʣʦ ʫʪʠʮʘʿ ʥʘ 

ʥʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʘʨ.  

ʈʝʟʫʣʪʘʪʠ ʥʘʿʚʘʞʥʠʿʠʭ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʜʚʝ ʩʦʨʪʝ ʤʘʣʠʥʝ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʟʘ 2021. ʛʦʜʠʥʫ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 22. 

 
ʊʘʙʝʣʘ 22. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʚʝʛʝʪʘʪʠʚʥʠ 
ʧʦʪʝʥʮʠʿʘʣ ʤʘʣʠʥʝ ʫ 2021. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  

ɹʨʦʿ ʠʟʜʘʥʘʢʘ 

 ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʰʧʘʣʠʨʘ  

ɼʫʞʠʥʘ ʠʟʜʘʥʢʘ  

(cm) 

ɹʨʦʿ ʥʦʜʫʩʘ 

 ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʠʟʜʘʥʢʘ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 7,3Ñ0,9 ʙ 235,0±12,7 a 20,0±0,7 ʘ 

ɺʠʣʘʤʝʪ 8,9Ñ1,2 ʘ 186,1Ñ8,6 ʙ 21,6±1,0 ʘ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 10,1Ñ1,2 ʘ 222,8±12,0 a 21,2±1,0 ʘ 

ʉʊ 6,1Ñ0,7 ʙ 198,3±11,9 ʘ 20,1±0,7 ʘ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 8,9Ñ1,1 ʘ 238,3±13,6 a 21,2±1,0 ʘ 

50% ɽʊʩ 7,8Ñ1,4 ʙ 201,7±12,5 ʙ 20,9±1,2 ʘ 

25% ɽʊʩ 7,5Ñ1,4 ʙ 191,7±15,9 ʙ 20,2±1,0 ʘ 

ANOVA   

ɸ *  *  ʥʟ  

ɹ *  ʥʟ ʥʟ 

ɺ *  *  ʥʟ 

ɸ Ĭ ɹ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɺ ʥʟ ʥʟ *  

ɹ Ĭ ɺ ʥʟ ʥʟ *  

ɸ Ĭ ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 
(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ  ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 
ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

ʉʦʨʪʘ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ  ʥʘ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ. ɺʝ˂ʠ ʙʨʦʿ 

ʠʟʜʘʥʘʢʘ ʝʚʠʜʝʥʪʠʨʘʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (8,9) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ (7,3). ʊʘʢʦʹʝ ʿʝ 

ʫʦʯʝʥ ʫʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʧʦʤʝʥʫʪʠ ʧʘʨʘʤʝʪʘʨ, ʩʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʂʊ ʙʠˀʘʢʘ (10,1). ɸʥʘʣʠʟʦʤ ʧʨʠʢʘʟʘʥʠʭ ʧʦʜʘʪʘʢʘ ʫʦʯʘʚʘ ʩʝ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ 

ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% Eʊc ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʞʠʤʝ ʥʘʚʦʜˁʘʚʘˁʘ ʩʘ 

ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ, ʧʨʠ ʯʝʤʫ ʤʝʹʫ ˁʠʤʘ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. 

ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʫʪʚʨʹʝʥʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ ʜʫʞʠʥʝ ʠʟʜʘʥʢʘ ʢʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ (235,0 cm) ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ɺʠʣʘʤʝʪ (186,1 cm). ɹʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ  ʠʤʘʣʝ ʚʝ˂ʫ ʧʨʦʩʝʯʥʫ ʚʨʝʜʥʦʩʪ ʜʫʞʠʥʝ ʠʟʜʘʥʢʘ (222,8 cm) ʫ ʦʜʥʦʩʫ 

ʥʘ ʩʘʜʥʠʮʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (198,3 cm), ʘʣʠ ʙʝʟ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ. ɿʥʘʯʘʿʥʦ ʚʝʘ˂ ʚʨʝʜʥʦʩʪ ʟʘ ʥʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʘʨ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʧʨʠ ʢʦʤʝʨʮʠʿʘʣʥʦʤ 

ʥʘʚʦʜˁʘʚʘˁʫ ʦʜ 100% Eʊc (238,3 cm), ʜʦʢ ʿʝ ʜʝʬʠʮʠʪ ʚʦʜʝ ʜʦʚʝʦ ʜʦ ʩʤʘˁʝˁʘ ʜʫʞʠʥʝ 

ʠʟʜʘʥʢʘ, ʙʝʟ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʤʝʹʫ ʨʝʞʠʤʠʤʘ ʜʝʬʠʮʠʪʘ (25% ɽʊʩ ʠ 50% ɽʊʩ). 
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ɸʥʘʣʠʟʦʤ ʧʨʠʢʘʟʘʥʠʭ ʧʦʜʘʪʘʢʘ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʩʦʨʪʘ, ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, 

ʢʘʦ ʠ ʨʝʞʠʤʠ ʥʘʚʦʜˁʘʚʘˁʘ ʥʠʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʘʨʠʨʘˁʝ ʫ ʧʦʛʣʝʜʫ ʙʨʦʿʘ ʥʦʜʫʩʘ 

ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ.  

ʅʘ ɻʨʘʬʠʢʦʥʫ 17 ʧʨʠʢʘʟʘʥ ʿʝ ʫʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʙʨʦʿ 

ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ. ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʠ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ 

ʤʝʪʨʫ ʠʟʜʘʥʢʘ ʩʝ ʥʠʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʦ ʠʟʤʝʹʫ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. 

 

 
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ  ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 

0,05) 

ɻʨʘʬʠʢʦʥ 17. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʠʟʜʘʥʢʘ ʫ 2021. ʛʦʜʠʥʠ. 

 

ʅʘ ɻʨʘʬʠʢʦʥʫ 18 ʧʨʠʢʘʟʘʥ ʿʝ ʫʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿe ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ ʫ 2021. ʛʦʜʠʥʠ. ɿʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʟʘ 

ʧʦʤʝʥʫʪʠ ʧʘʨʘʤʝʪʘʨ ʿʝ ʫʦʯʝʥʘ ʢʦʜ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʠʟʜʘʥʮʠʤʘ ʧʨʠ ʥʘʚʦʜˁʘʚʘˁʫ ʦʜ 50% ʠ 

100% ɽʊʩ, ʫ ʦʜʥʦʩʫ ʥʘ 25% ɽʊʩ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʟʥʘʯʘʿʥʦʩʪ ʨʘʟʣʠʢʘ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʨʝʞʠʤʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ.  
 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. 

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 

0,05) 

ɻʨʘʬʠʢʦʥ 18. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʙʨʦʿ 

ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ ʫ 2021. ʛʦʜʠʥʠ 
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5.3.2.2. ɼʫʞʠʥʘ ʠʥʪʝʨʥʦʜʠʿʘ, ʧʦʚʨʰʠʥʘ ʣʠʩʪʘ ʠ ʫʢʫʧʥʘ ʣʠʩʥʘ ʧʦʚʨʰʠʥʘ ʠʟʜʘʥʢʘ ʩʦʨʪʠ 

ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ 

 
ɼʫʞʠʥʘ ʠʥʪʝʨʥʦʜʠʿʘ, ʧʦʚʨʰʠʥʘ ʣʠʩʪʘ ʠ ʫʢʫʧʥʘ ʣʠʩʥʘ ʧʦʚʨʰʠʥʘ ʠʟʜʘʥʢʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʟʘ 
2018. ʛʦʜʠʥʫ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 23. 

 
ʊʘʙʝʣʘ 23. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʜʫʞʠʥʫ ʠʥʪʝʨʥʦʜʠʿʘ, 

ʧʦʚʨʰʠʥʫ ʣʠʩʪʘ ʠ ʫʢʫʧʥʫ ʣʠʩʥʫ ʧʦʚʨʰʠʥʫ ʠʟʜʘʥʢʘ ʤʘʣʠʥʝ ʫ 2018. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ɼʫʞʠʥʘ ʠʥʪʝʨʥʦʜʠʿʘ  

(cm) 

ʇʦʚʨʰʠʥʘ ʣʠʩʪʘ  

(cm
2
) 

ʋʢʫʧʥʘ ʣʠʩʥʘ ʧʦʚʨʰʠʥʘ 

ʠʟʜʘʥʢʘ  

(cm
2
) 

ʉʦʨʪʘ (ɸ)    

ʄʠʢʝʨ 5,4±0,2 a 231,9Ñ7,1 ʘ 6.091±417 a 

ɺʠʣʘʤʝʪ 4,8Ñ0,1 ʙ 201,1Ñ6,9 ʙ 4.151Ñ310 ʙ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 5,3Ñ0,2 ʘ 209,1Ñ6,9 ʘ 5.110Ñ451 ʘ 

ʉʊ 4,8Ñ0,1 ʙ 223,9Ñ8,5 ʘ 5.397Ñ384 ʘ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 5,1Ñ0,2 ʘ 229,3Ñ10,2 ʘ 5.940Ñ308 ʘ 

50% ɽʊʩ 5,1Ñ0,2 ʘ 223,2Ñ7,5 ʘ 5.669Ñ364 ʘ 

25% ɽʊʩ 5,0Ñ0,2 ʘ 197,0Ñ8,8 ʙ 4.151Ñ338 ʙ 

ANOVA   

ɸ *  *  *  

ɹ *  ʥʟ ʥʟ 

ɺ ʥʟ * *  

ɸ Ĭ ɹ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɺ ʥʟ ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 
(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ  ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 
ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 
 

ʀʟʤʝʹʫ ʧʨʦʫʯʘʚʘʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥʝ ʫʪʚʨʹʝʥʘ ʿʝ ʟʥʘʯʘʿʥʦʩʪ ʨʘʟʣʠʢʘ ʫ ʧʦʛʣʝʜʫ ʜʫʞʠʥʝ 

ʠʥʪʝʨʥʦʜʠʿʘ, ʩʘ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ (5,4 ʠ 4,8 cm, 

ʨʝʜʦʩʣʝʜʦʤ). ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠʤʘʣʦ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʜʫʞʠʥʫ ʠʥʪʝʨʥʦʜʠʿʘ, 

ʩʘ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʥʠʮʝ 

ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ (5,3 ʠ 4,8 cm, ʨʝʜʦʩʣʝʜʦʤ). ʄʝʹʫ 

ʠʩʧʠʪʠʚʘʥʠʤ ʪʨʝʪʤʘʥʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʠʩʫ ʫʩʪʘʥʦʚˀʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʜʫʞʠʥʠ 

ʠʥʪʝʨʥʦʜʠʿʘ.  

ʉʦʨʪʘ ʠ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʦʚʨʰʠʥʫ ʣʠʩʪʘ ʠ ʫʢʫʧʥʫ 

ʣʠʩʥʫ ʧʦʚʨʰʠʥʫ ʠʟʜʘʥʢʘ. ɺʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʧʦʤʝʥʫʪʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ ʄʠʢʝʨ ʫ 

ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ. ʅʘʿʤʘˁʝ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʝ ʣʠʩʥʝ ʧʦʚʨʰʠʥʝ ʠʟʜʘʥʢʘ ʩʫ ʠʟʤʝʨʝʥʝ ʧʨʠ 

ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ɽʊʩ (4.151 cm
2
), ʜʦʢ ʠʟʤʝʹʫ ʦʩʪʘʣʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ 

ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʥʠʿʝ ʫʩʪʘʥʦʚˀʝʥʘ. ʀʩʪʠ ʪʨʝʥʜ ʿʝ ʟʘʙʝʣʝʞʝʥ ʢʦʜ ʧʦʚʨʰʠʥʝ ʿʝʜʥʦʛ ʣʠʩʪʘ. 

ʈʝʟʫʣʪʘʪʠ ʤʝʨʝˁʘ ʜʫʞʠʥʝ ʠʥʪʝʨʥʦʜʠʿʘ, ʧʦʚʨʰʠʥʝ ʣʠʩʪʘ ʠ ʫʢʫʧʥʝ ʣʠʩʥʝ ʧʦʚʨʰʠʥʝ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʟʘ 2019. 

ʛʦʜʠʥʫ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 24. 

ʉʦʨʪʘ, ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʥʠʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʥʘ 

ʚʘʨʠʨʘˁʝ ʜʫʞʠʥʝ ʠʥʪʝʨʥʦʜʠʿʘ ʧʨʦʫʯʘʚʘʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥʝ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ.  

ʇʦʚʨʰʠʥʘ ʣʠʩʪʘ ʟʥʘʯʘʿʥʦ ʿʝ ʚʘʨʠʨʘʣʘ ʿʝʜʠʥʦ ʠʟʤʝʹʫ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ, ʩʘ ʥʘʿʚʝ˂ʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʠ 100% ɽʊʩ (213,6 cm
2
), ʩ ʪʠʤ ʜʘ ʩʝ ʦʚʘ ʚʨʝʜʥʦʩʪ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʫ ʫ ʪʨʝʪʤʘʥʫ 50% Eʊc (198,1 cm
2
).  
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ʉʪʘʪʠʩʪʠʯʢʦʤ ʘʥʘʣʠʟʦʤ ʫʪʚʨʹʝʥʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫʢʫʧʥʘ ʣʠʩʥʘ ʧʦʚʨʰʠʥʘ ʠʟʜʘʥʢʘ ʢʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ (6.148 cm
2
) ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ (4.828 cm

2
). ɸʥʘʣʠʟʦʤ ʧʦʜʘʪʘʢʘ, ʫʪʚʨʹʝʥ ʿʝ 

ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʫʢʫʧʥʫ ʣʠʩʥʫ ʧʦʚʨʰʠʥʫ, ʧʨʠ ʯʝʤʫ ʩʫ ʙʠˀʢʝ 

ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʝ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʥʠʮʝ ʜʦʙʠʿʝʥʝ 

ʠʟʜʘʥʮʠʤʘ (5.857 ʠ 5.119 cm
2
, ʨʝʜʦʩʣʝʜʦʤ). ʊʘʢʦʹʝ, ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% Eʊʩ ʫʪʠʮʘʦ ʿʝ 

ʥʘ ʜʦʙʠʿʘˁʝ ʥʘʿʚʝ˂ʝ ʫʢʫʧʥʝ ʣʠʩʥʝ ʧʦʚʨʰʠʥʝ (6.633 cm
2
), ʙʝʟ ʨʝʛʠʩʪʨʦʚʘʥʝ ʟʥʘʯʘʿʥʦʩʪʠ ʨʘʟʣʠʢʘ  ʫ 

ʜʦʙʠʿʝʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʠʟʤʝʹʫ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% ɽʊʩ ʠ 25% ɽʊʩ.  

 
ʊʘʙʝʣʘ 24. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʜʫʞʠʥʫ ʠʥʪʝʨʥʦʜʠʿʘ, 

ʧʦʚʨʰʠʥʫ ʣʠʩʪʘ ʠ ʫʢʫʧʥʫ ʣʠʩʥʫ ʧʦʚʨʰʠʥʫ ʠʟʜʘʥʢʘ ʤʘʣʠʥʝ ʫ 2019. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ɼʫʞʠʥʘ ʠʥʪʝʨʥʦʜʠʿʘ 

(cm) 

ʇʦʚʨʰʠʥʘ ʣʠʩʪʘ 

 (cm
2
) 

ʋʢʫʧʥʘ ʣʠʩʥʘ ʧʦʚʨʰʠʥʘ 

ʠʟʜʘʥʢʘ (cm
2
) 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 4,5Ñ0,1 ʘ 204,4±5,6 ʘ 6.148±412 a 

ɺʠʣʘʤʝʪ 4,2Ñ0,1 ʘ 198,1±3,7 ʘ 4.828±231 ʙ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 4,4±0,1 a 202,4±4,6 ʘ 5.857±435 ʘ 

ʉʊ 4,3±0,1 a 199,8±5,1 ʘ 5.119±262 ʙ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 4,6±0,2 a 213,6±6,1 ʘ 6.633±462 ʘ 

50% ɽʊʩ 4,2±0,1 a 198,1±5,3 ʘʙ 5.271±434 ʙ 

25% ɽʊʩ 4,3±0,1 a 191,7±4,5 ʙ 4.560±175 ʙ 

ANOVA   

ɸ ʥʟ ʥʟ *  

ɹ ʥʟ ʥʟ *  

ɺ ʥʟ * *  

ɸ Ĭ ɹ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɺ ʥʟ ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ  ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ʈʝʟʫʣʪʘʪʠ ʤʝʨʝˁʘ ʜʫʞʠʥʝ ʠʥʪʝʨʥʦʜʠʿʘ, ʧʦʚʨʰʠʥʝ ʣʠʩʪʘ ʠ ʫʢʫʧʥʝ ʣʠʩʥʝ ʧʦʚʨʰʠʥʝ 

ʠʟʜʘʥʢʘ ʜʚʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʟʘ 2020. ʛʦʜʠʥʫ 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 25. 

 
ʊʘʙʝʣʘ 25. ʋʪʠʮʘʿ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʜʫʞʠʥʫ ʠʥʪʝʨʥʦʜʠʿʘ, ʧʦʚʨʰʠʥʫ ʣʠʩʪʘ ʠ 

ʫʢʫʧʥʫ ʣʠʩʥʫ ʧʦʚʨʰʠʥʫ ʠʟʜʘʥʢʘ ʤʘʣʠʥʝ ʫ 2020. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ɼʫʞʠʥʘ ʠʥʪʝʨʥʦʜʠʿʘ  

(cm) 

ʇʦʚʨʰʠʥʘ ʣʠʩʪʘ 

(cm
2
) 

ʋʢʫʧʥʘ ʣʠʩʥʘ ʧʦʚʨʰʠʥʘ 

ʠʟʜʘʥʢʘ (cm
2
) 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 5,3±0,1 a 221,8±13,9 a 8.422±512 a 

ɺʠʣʘʤʝʪ 4,6±0,1 ʙ 214,8±15,8 a 7.825±558 a 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 5,0±0,2 a 208,2±16,3 a 8.017±634 a 

ʉʊ 4,9±0,1 a 228,5±11,8 a 8.228±450 a 

ANOVA   

ɸ *  ʥʟ ʥʟ 

ɹ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ ʥʟ ʥʟ ʥʟ 
*ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ ʟʘ p Ò 0,05) 

 

ʉʦʨʪʘ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʜʫʞʠʥʫ ʠʥʪʝʨʥʦʜʠʿʘ ʫ 2020. ʛʦʜʠʥʠ, ʧʨʠ ʯʝʤʫ ʩʫ 

ʫʪʚʨʹʝʥʝ ʤʘˁʝ ʚʨʝʜʥʦʩʪʠ ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ʄʠʢʝʨ 
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(4,6 ʠ 5,3 cm, ʨʝʜʦʩʣʝʜʦʤ). ɿʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʧʦʤʝʥʫʪʠ 

ʧʘʨʘʤʝʪʘʨ ʥʠʿʝ ʫʦʯʝʥ.  

ʉʦʨʪʝ ʠ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʠʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʥʘ ʚʘʨʠʨʘˁʝ ʧʦʚʨʰʠʥʝ 

ʣʠʩʪʘ, ʢʘʦ ʥʠ ʫʢʫʧʥʝ ʣʠʩʥʝ ʧʦʚʨʰʠʥʝ ʠʟʜʘʥʢʘ.  

ʈʝʟʫʣʪʘʪʠ ʤʝʨʝˁʘ ʜʫʞʠʥʝ ʠʥʪʝʨʥʦʜʠʿʘ, ʧʦʚʨʰʠʥʝ ʿʝʜʥʦʛ ʣʠʩʪʘ ʠ ʫʢʫʧʥʝ ʣʠʩʥʝ 

ʧʦʚʨʰʠʥʝ ʠʟʜʘʥʢʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ 

ʟʘ 2021. ʛʦʜʠʥʫ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 26. 

 
ʊʘʙʝʣʘ 26. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʜʫʞʠʥʫ ʠʥʪʝʨʥʦʜʠʿʘ, 
ʧʦʚʨʰʠʥʫ ʣʠʩʪʘ ʠ ʫʢʫʧʥʫ ʣʠʩʥʫ ʧʦʚʨʰʠʥʫ ʠʟʜʘʥʢʘ ʤʘʣʠʥʝ ʫ 2021. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ɼʫʞʠʥʘ ʠʥʪʝʨʥʦʜʠʿʘ  

(cm) 

ʇʦʚʨʰʠʥʘ ʣʠʩʪʘ 

(cm
2
) 

ʋʢʫʧʥʘ ʣʠʩʥʘ ʧʦʚʨʰʠʥʘ 

ʠʟʜʘʥʢʘ (cm
2
) 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 4,6±0,2 a 408,9Ñ10,4 ʘ 6.285±496 a 

ɺʠʣʘʤʝʪ 4,1Ñ0,1 ʙ 316,5Ñ7,6 ʙ 4.454Ñ313 ʙ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 4,3±0,2 ʘ 370,8Ñ12,4 ʘ 6.240Ñ510 ʘ 

ʉʊ 4,4±0,1 ʘ 354,5Ñ8,5 ʘ 4.499Ñ304 ʙ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 4,1±0,3 ʘ 356,2Ñ16,0 ʘ 6.486±356 a 

50% ɽʊʩ 4,2±0,2 ʘ 352,7Ñ12,3 ʘ 5.215±321 a 

25% ɽʊʩ 4,5±0,2 ʘ 380,2Ñ10,5 ʘ 4.408Ñ389 ʙ 

ANOVA   

ɸ *  *  *  

ɹ ʥʟ ʥʟ *  

ɺ ʥʟ ʥʟ *  

ɸ Ĭ ɹ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɺ ʥʟ ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 
(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ  ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 
ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 
 

ʂʘʦ ʠ ʪʦʢʦʤ ʧʨʝʪʭʦʜʥʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʜʫʞʠʥʘ ʠʥʪʝʨʥʦʜʠʿʘ ʿʝ ʙʠʣʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (4,6 ʠ 4,1 cm, 

ʨʝʜʦʩʣʝʜʦʤ). ʋʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʧʦʤʝʥʫʪʠ 

ʧʘʨʘʤʝʪʘʨ ʥʠʿʝ ʫʪʚʨʹʝʥ. 

ʉʪʘʪʠʩʪʠʯʢʦʤ ʘʥʘʣʠʟʦʤ ʫʪʚʨʹʝʥʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʫʢʫʧʥʘ ʣʠʩʥʘ ʧʦʚʨʰʠʥʘ ʠʟʜʘʥʢʘ ʠ 

ʧʦʚʨʰʠʥʘ ʿʝʜʥʦʛ ʣʠʩʪʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ. ʋʢʫʧʥʘ ʣʠʩʥʘ ʧʦʚʨʰʠʥʘ ʟʥʘʯʘʿʥʦ ʿʝ ʚʘʨʠʨʘʣʘ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʨʝʛʠʩʪʨʦʚʘʥʘ ʢʦʜ 

ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (6.240 cm
2
) ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʪʠʧ ʩʘʜʥʠʮʘ 

(4.499 cm
2
). ʋʩʪʘʥʦʚˀʝʥʦ ʿʝ ʜʘ ʿʝ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʦ ʥʘ ʫʢʫʧʥʫ ʣʠʩʥʫ 

ʧʦʚʨʰʠʥʫ ʠʟʜʘʥʢʘ. ʇʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ɽʊʩ ʝʚʠʜʝʥʪʠʨʘʥʘ ʿʝ ʥʘʿʤʘˁʘ ʚʨʝʜʥʦʩʪ 

ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ (4.408 cm
2
), ʜʦʢ ʩʫ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʨʦʚʘʥʝ ʧʨʠ 50 ʠ 100% ɽʊʩ 

(5.215 ʠ 6.486 cm
2
, ʨʝʜʦʩʣʝʜʦʤ), ʠʟʤʝʹʫ ʢʦʿʠʭ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. 

 

5.3.3. ɻɽʅɽʈɸʊʀɺʅʀ ʇʆʊɽʅʎʀɱɸʃ ʄɸʃʀʅɽ 

5.3.3.1. ɹʨʦʿ ʠ ʜʫʞʠʥʘ ʨʦʜʥʠʭ ʛʨʘʥʘ, ʙʨʦʿ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ʠ ʙʨʦʿ ʧʣʦʜʦʚʘ ʧʦ 

ʠʟʜʘʥʢʫ ʩʦʨʪʠ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ 

ʈʝʟʫʣʪʘʪʠ ʥʘʿʚʘʞʥʠʿʠʭ ʧʘʨʘʤʝʪʘʨʘ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʩʦʨʪʠ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ 

ɺʠʣʘʤʝʪ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ 

ʜʦʙʠʿʝʥʠ ʫ 2019. ʛʦʜʠʥʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 27. 
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ʊʘʙʝʣʘ 27. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʛʝʥʝʨʘʪʠʚʥʠ 

ʧʦʪʝʥʮʠʿʘʣ ʤʘʣʠʥʝ ʫ 2019. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ɹʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ 

ʧʦ ʠʟʜʘʥʢʫ 

ɼʫʞʠʥʘ ʨʦʜʥʠʭ 

ʛʨʘʥʘ (cm) 

ɹʨʦʿ ʮʚʝʪʦʚʘ ʧʦ 

ʨʦʜʥʦʿ ʛʨʘʥʠ 

ɹʨʦʿ ʧʣʦʜʦʚʘ ʧʦ 

ʠʟʜʘʥʢʫ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 13,2Ñ0,5 ʙ 43,2±1,7 ʘ 11,5±0,8 a 147,4±19,2 ʙ 

ɺʠʣʘʤʝʪ 19,4±0,6 a 27,5±0,9 ʙ 10,0±0,4 ʘ 175,9±21,2 a 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ)   

ʂʊ 16,5±0,9 ʘ 38,9±2,4 ʘ 10,9±0,5 a 177,1±15,9 a 

ʉʊ 16,1±1,0 ʘ 31,7±1,9 ʙ 10,6±0,8 ʘ 146,2±19,8 ʙ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 17,3±1,1 ʘ 34,2±3,2 ʘ 11,3±1,2 ʘ 164,8±18,8 ʘ 

50% ɽʊʩ 15,7±1,1 ʘ 35,6±2,9 ʘ 9,94±0,5 ʘ 160,7±26,7 ʘ 

25% ɽʊʩ 16,0±1,2 ʘ 36,1±2,5 ʘ 10,9±0,6 ʘ 159,4±27,0 ʘ 

ANOVA    

ɸ *  *  ʥʟ *  

ɹ ʥʟ * ʥʟ *  

ɺ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ  ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

ʉʪʘʪʠʩʪʠʯʢʦʤ ʘʥʘʣʠʟʦʤ ʫʪʚʨʹʝʥ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʙʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ ʧʦ ʠʟʜʘʥʢʫ ʢʦʜ 

ʩʦʨʪʝ ɺʠʣʘʤʝʪ (19,4) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ (13,2). ʋʪʠʮʘʿ ʚʨʩʪʝ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʢʘʦ ʠ 

ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʙʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ ʧʦ ʠʟʜʘʥʢʫ ʥʠʿʝ ʫʩʪʘʥʦʚˀʝʥ.  

ɼʫʞʠʥʘ ʨʦʜʥʠʭ ʛʨʘʥʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʣʘ ʠʟʤʝʹʫ ʩʦʨʪʠ, ʩʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ (43,2 cm) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (27,5 cm). ʉʘʜʥʠʮʝ 

ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (ʠʟʜʘʥʮʠʤʘ) ʠʤʘʣʝ ʩʫ ʟʥʘʯʘʿʥʦ ʤʘˁʝ ʚʨʝʜʥʦʩʪʠ 

ʜʫʞʠʥʝ ʨʦʜʥʠʭ ʛʨʘʥʘ (31,7 cm) ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʙʠˀʢʘʤʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ 

(38,9 cm). ɿʥʘʯʘʿʥʦʩʪ ʨʘʟʣʠʢʘ ʫ ʧʦʛʣʝʜʫ ʜʫʞʠʥʝ ʨʦʜʥʠʭ ʛʨʘʥʘ ʥʠʿʝ ʫʩʪʘʥʦʚˀʝʥʘ ʤʝʹʫ 

ʠʩʧʠʪʠʚʘʥʠʤ ʨʝʞʠʤʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. 

ʋʪʠʮʘʿ ʧʦʿʝʜʠʥʘʯʥʠʭ ʬʘʢʪʦʨʘ, ʢʘʦ ʠ ˁʠʭʦʚʠʭ ʠʥʪʝʨʘʢʮʠʿʘ ʥʘ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʮʚʝʪʦʚʘ ʧʦ 

ʨʦʜʥʦʿ ʛʨʘʥʠ ʫ 2019. ʛʦʜʠʥʠ ʥʠʿʝ ʫʪʚʨʹʝʥ.  

ɹʨʦʿ ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ ʟʥʘʯʘʿʥʦ ʿʝ ʚʘʨʠʨʘʦ ʠʟʤʝʹʫ ʩʦʨʪʠ, ʧʨʠ ʯʝʤʫ ʿʝ ʫʦʯʝʥʦ ʜʘ 

ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʨʦʜʥʠʭ ʛʨʘʥʘ ʧʦ ʠʟʜʘʥʢʫ ʧʨʘʪʠ ʠ ʚʝ˂ʠ ʙʨʦʿ ʧʣʦʜʦʚʘ. ɺʝ˂ʘ ʚʨʝʜʥʦʩʪ ʙʨʦʿʘ 

ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (175,9) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ 

(147,4). ʊʘʢʦʹʝ, ʫʩʪʘʥʦʚˀʝʥʦ ʿʝ ʠ ʜʘ ʿʝ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʦ ʥʘ ʙʨʦʿ 

ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ, ʧʨʠ ʯʝʤʫ ʩʫ ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʝ ʚʝʫ˂ 

ʚʨʝʜʥʦʩʪ (177,1) ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʪʠʧ ʩʘʜʥʠʮʘ (146,2). 

ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʥʘʿʚʘʞʥʠʿʠʭ ʧʘʨʘʤʝʪʘʨʘ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʩʦʨʪʠ 

ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʜʦʙʠʿʝʥʠ ʫ 2020. 

ʛʦʜʠʥʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 28. 

ɸʥʘʣʠʟʦʤ ʧʨʠʢʘʟʘʥʠʭ ʧʦʜʘʪʘʢʘ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʿʝ ʩʦʨʪʘ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʩʚʝ 

ʧʘʨʘʤʝʪʨʝ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʪʦʢʦʤ 2020. ʛʦʜʠʥʝ, ʦʩʠʤ ʥʘ ʙʨʦʿ ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ. 

ʅʘʠʤʝ, ʩʦʨʪʘ ʄʠʢʝʨ ʿʝ ʠʤʘʣʘ ʤʘˁʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʨʦʜʥʠʭ ʛʨʘʥʘ (15,6) ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ 

(20,1). ɽʚʠʜʝʥʪʠʨʘʥ ʿʝ ʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʥʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʘʨ, ʩʘ 

ʚʝ˂ʦʤ ʚʨʝʜʥʦʰ˂ʫ ʢʦʜ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ.  

ʉʦʨʪʘ ʄʠʢʝʨ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʜʫʞʠʥʫ ʨʦʜʥʠʭ ʛʨʘʥʘ (30,7 cm) ʫ ʦʜʥʦʩʫ ʥʘ 

ɺʠʣʘʤʝʪ (26,9 cm). ɺʨʝʜʥʦʩʪʠ ʜʫʞʠʥʝ ʨʦʜʥʠʭ ʛʨʘʥʘ ʚʘʨʠʨʘʣʝ ʩʫ ʠ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ 

ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʧʨʠ ʯʝʤʫ ʿʝ  ʩʪʘʪʠʩʪʠʯʢʠ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʜʦʙʠʿʝʥʘ ʢʦʜ ʙʠˀʘʢʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (30,2 cm).  
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ʇʦʚʝ˂ʘˁʝ ʜʫʞʠʥʝ ʨʦʜʥʠʭ ʛʨʘʥʘ ʫʩʣʦʚʠʣʦ ʿʝ ʠ ʚʝ˂ʠ ʙʨʦʿ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ʩʘ 

ʟʥʘʯʘʿʥʦ ʚʝʦ˂ʤ ʚʨʝʜʥʦʰ˂ʫ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ (12,3) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (9,7). ɹʨʦʿ 

ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ  ʛʨʘʥʠ ʥʝʟʥʘʪʥʦ ʿʝ ʚʘʨʠʨʘʦ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ.  

ɺʝ˂ʠ ʙʨʦʿ ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (193,2) ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʦʨʪʫ ʄʠʢʝʨ (180,5), ʘʣʠ ʙʝʟ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ. ʂʦʜ ʦʙʘ ʪʠʧʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫʦʯʝʥʘ ʿʝ 

ʩʣʠʯʥʘ ʚʨʝʜʥʦʩʪ ʟʘ ʥʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʘʨ. 

 
ʊʘʙʝʣʘ 28. ʋʪʠʮʘʿ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʛʝʥʝʨʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ ʫ 2020. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ɹʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ ʧʦ 

ʠʟʜʘʥʢʫ 

ɼʫʞʠʥʘ ʨʦʜʥʠʭ 

ʛʨʘʥʘ (cm) 

ɹʨʦʿ ʮʚʝʪʦʚʘ ʧʦ 

ʨʦʜʥʦʿ ʛʨʘʥʠ 

ɹʨʦʿ ʧʣʦʜʦʚʘ ʧʦ 

ʠʟʜʘʥʢʫ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 15,6±0,9 ʙ 30,7±1,0 ʘ 12,3±0,9 ʘ 180,5±6,5 a 

ɺʠʣʘʤʝʪ 20,1±0,8 ʘ 26,9±0,7 ʙ 9,7±0,4 ʙ 193,2±5,2 a 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ)   

ʂʊ 16,6±0,9 ʙ 30,2±0,9 ʘ 11,5±0,7 ʘ 187,0±6,7 a 

ʉʊ 19,1±0,9 ʘ 27,4±2,2 ʙ 10,6±0,8 ʘ 186,7±8,9 a 

ANOVA    

ɸ *  *  *  ʥʟ 

ɹ *  *  ʥʟ ʥʟ 

ɸ Ĭ ɹ ʥʟ ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 
(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 
ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 
 

ʈʝʟʫʣʪʘʪʠ ʥʘʿʚʘʞʥʠʿʠʭ ʧʘʨʘʤʝʪʘʨʘ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʩʦʨʪʠ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ 

ɺʠʣʘʤʝʪ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʜʦʙʠʿʝʥʠ ʫ 2021. 

ʛʦʜʠʥʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 29. 

 
ʊʘʙʝʣʘ 29. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʛʝʥʝʨʘʪʠʚʥʠ 
ʧʦʪʝʥʮʠʿʘʣ ʤʘʣʠʥʝ ʫ 2021. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ɹʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ ʧʦ 

ʠʟʜʘʥʢʫ 

ɼʫʞʠʥʘ ʨʦʜʥʠʭ 

ʛʨʘʥʘ (cm) 

ɹʨʦʿ ʮʚʝʪʦʚʘ ʧʦ 

ʨʦʜʥʦʿ ʛʨʘʥʠ 

ɹʨʦʿ ʧʣʦʜʦʚʘ ʧʦ 

ʠʟʜʘʥʢʫ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 14,3±0,5 ʙ 33,7±1,0 a 11,0±0,4 a 149,3Ñ9,0 ʘ 

ɺʠʣʘʤʝʪ 18,2±1,0 a 25,0±0,8 ʙ 8,5Ñ0,3 ʙ 172,1Ñ21,3 ʘ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 17,6±1,0 ʘ 30,4±1,5 a 9,8±0,6 a 156,1±9,5 ʘ 

ʉʊ 14,9±0,6 ʘ 28,3±1,1 ʙ 9,7±0,3 a 149,0±9,3 ʘ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 16,3±0,9 a 31,0±1,9 ʘ 10,7±0,6 a 170,0±11,0 ʘ 

50% ɽʊʩ 16,3±1,5 ʙ 29,6±1,6 ʘʙ 9,3Ñ0,6 ʙ 151,6±11,6 ʘʙ 

25% ɽʊʩ 16,1±0,9 ʙ 27,5±1,3 ʙ 9,3Ñ0,4 ʙ 128,9±8,2 ʙ 

ANOVA    

ɸ *  *  *  ʥʟ 

ɹ *  *  ʥʟ ʥʟ 

ɺ ʥʟ * *  *  

ɸ Ĭ ɹ *  ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 
(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 
ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 
 

ɸʥʘʣʠʟʦʤ ʧʨʠʢʘʟʘʥʠʭ ʧʦʜʘʪʘʢʘ ʤʦʞʝ ʩʝ ʫʦʯʠʪʠ ʜʘ ʿʝ ʩʦʨʪʘ, ʢʘʦ ʠ ʫ ʧʨʝʪʭʦʜʥʦʿ ʛʦʜʠʥʠ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ, ʦʩʠʤ ʥʘ ʙʨʦʿ 

ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ. ʂʘʦ ʠ ʪʦʢʦʤ ʧʨʝʪʭʦʜʥʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʿʝ ʠʤʘʣʘ ʚʝ˂ʠ 

ʙʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʄʠʢʝʨ (18,2 ʠ 14,3, ʨʝʜʦʩʣʝʜʦʤ). ɹʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ 
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ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ ʠʤʘʣʝ ʥʝʰʪʦ ʚʝ˂ʠ ʙʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʪʠʧ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ, ʘʣʠ ʟʥʘʯʘʿʥʦʩʪ ʨʘʟʣʠʢʘ ʥʠʿʝ ʫʩʪʘʥʦʚˀʝʥʘ. ʅʘʚʦʜˁʘʚʘˁʝ ʿʝ ʠʤʘʣʦ ʫʪʠʮʘʿ ʥʘ ʥʘʚʝʜʝʥʠ 

ʧʘʨʘʤʝʪʘʨ, ʩʘ ʥʘʿʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʠ 100% ɽʊʩ, ʜʦʢ ʠʟʤʝʹʫ ʜʨʫʛʘ ʜʚʘ ʪʨʝʪʤʘʥʘ ʥʠʿʝ ʙʠʣʦ 

ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ. 

ʅʘ ɻʨʘʬʠʢʦʥʫ 19 ʿʝ ʧʨʠʢʘʟʘʥ ʝʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʥʘ ʚʘʨʠʨʘˁʝ ʙʨʦʿʘ ʨʦʜʥʠʭ ʛʨʘʥʘ ʧʦ ʠʟʜʘʥʢʫ. ɿʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʟʘ ʥʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʘʨ 

ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʥʘ ʙʠˀʢʘʤʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʜʦʢ ʢʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʠʿʝ ʢʦʥʩʪʘʪʦʚʘʥʘ. 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 19. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʙʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ ʧʦ 

ʠʟʜʘʥʢʫ ʫ 2021. ʛʦʜʠʥʠ 

 

ʉʦʨʪʘ ʤʘʣʠʥʝ ʄʠʢʝʨ ʿʝ ʧʦʢʘʟʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʜʫʞʠʥʫ ʨʦʜʥʠʭ ʛʨʘʥʘ ʧʦ ʠʟʜʘʥʢʫ (33,7 

cm) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (25,0 cm). ɸʥʘʣʠʟʦʤ ʧʦʜʘʪʘʢʘ, ʫʪʚʨʹʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ 

ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʜʫʞʠʥʫ ʨʦʜʥʠʭ ʛʨʘʥʘ, ʧʨʠ ʯʝʤʫ ʩʫ ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʝ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʥʠʮʝ ʜʦʙʠʿʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ 

ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ (30,4 ʠ 28,3 cm, ʨʝʜʦʩʣʝʜʦʤ). ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% Eʊʩ 

ʫʪʠʮʘʦ ʿʝ ʥʘ ʜʦʙʠʿʘˁʝ ʥʘʿʚʝ˂ʝ ʜʫʞʠʥʝ ʨʦʜʥʠʭ ʛʨʘʥʘ (31,0 cm), ʘʣʠ ʙʝʟ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% ɽʊʩ (29,6 cm), ʜʦʢ ʿʝ ʥʘʿʥʠʞʘ ʚʨʝʜʥʦʩʪ ʜʫʞʠʥʝ 

ʨʦʜʥʠʭ ʛʨʘʥʘ ʨʝʛʠʩʪʨʦʚʘʥʘ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ɽʊʩ (128,9 cm). 

ʂʘʦ ʠ ʪʦʢʦʤ ʧʨʝʪʭʦʜʥʠʭ ʛʦʜʠʥʘ, ʫʦʯʝʥʦ ʿʝ ʜʘ ʧʦʚʝ˂ʘˁʝ ʜʫʞʠʥʝ ʨʦʜʥʠʭ ʛʨʘʥʘ ʧʨʘʪʠ ʠ 

ʚʝ˂ʠ ʙʨʦʿ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ. ɺʝ˂ʠ ʙʨʦʿ ʮʚʝʪʦʚʘ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ ʄʠʢʝʨ (11,0) ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʦʨʪʫ ɺʠʣʘʤʝʪ (8,5). ʋʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʙʨʦʿ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ʥʠʿʝ 

ʫʩʪʘʥʦʚˀʝʥ. ɹʨʦʿ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ʟʥʘʯʘʿʥʦ ʿʝ ʚʘʨʠʨʘʦ ʠʟʤʝʹʫ ʘʥʘʣʠʟʠʨʘʥʠʭ ʪʨʝʪʤʘʥʘ 

ʥʘʚʦʜˁʘʚʘˁʘ, ʘ ʥʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʙʨʦʿʘ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ʿʝ ʨʝʛʠʩʪʦʚʘʥʘ ʧʨʠ 

ʥʘʚʦʜˁʘʚʘˁʫ 100% Eʊc (10,7), ʜʦʢ ʩʝ ʙʨʦʿ ʮʚʝʪʦʚʘ ʥʠʿʝ ʨʘʟʣʠʢʦʚʘʦ ʠʟʤʝʹʫ 50% Eʊc ʠ 

25% Eʊc. 

ɹʨʦʿ ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ ʥʠʿʝ ʩʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʦ ʠʟʤʝʹʫ ʩʦʨʪʠ, ʢʘʦ 

ʥʠ ʠʟʤʝʹʫ ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ ʠʟ ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʄʝʹʫʪʠʤ, ʙʨʦʿ ʧʣʦʜʦʚʘ 

ʧʦ ʠʟʜʘʥʢʫ ʿʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘʦ ʠʟʤʝʹʫ ʘʥʘʣʠʟʠʨʘʥʠʭ ʪʨʝʪʤʘʥʘ ʥʘʚʦʜˁʘʚʘˁʘ. ʅʘʿʚʝ˂ʘ 

ʚʨʝʜʥʦʩʪ ʙʨʦʿʘ ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʧʨʠ ʥʘʚʦʜˁʘʚʘˁʫ ʦʜ 100% Eʊc (170,0), ʩ 

ʪʠʤ ʜʘ ʩʝ ʦʚʘ ʚʨʝʜʥʦʩʪ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʫ ʫ ʪʨʝʪʤʘʥʫ 

50% Eʊc (151,6). ʅʘʿʤʘˁʠ ʙʨʦʿ ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ ʧʨʠ ʥʘʚʦʜˁʘʚʘˁʫ ʨʝʞʠʤʫ 

25% Eʊc (128,9).  
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5.3.3.2. ʇʨʠʥʦʩ ʤʘʣʠʥʝ  

ʇʨʠʥʦʩʠ ʧʦ ʠʟʜʘʥʢʫ ʠ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʩʦʨʪʠ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʜʦʙʠʿʝʥʠ ʫ 2019. ʛʦʜʠʥʠ 

ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 30. 

 
ʊʘʙʝʣʘ 30. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʨʠʥʦʩ ʤʘʣʠʥʝ ʫ 2019. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ʇʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ 

(g) 

ʇʨʠʥʦʩ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʰʧʘʣʠʨʘ (kg) 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 507,9±29,3 ʙ 2,0±0,1 ʙ 

ɺʠʣʘʤʝʪ 602,1±36,6 ʘ 2,4±0,2 ʘ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 627,8±31,15 a 2,5±0,1 ʘ 

ʉʊ 481,2±29,5 ʙ 1,9±0,1 ʙ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 619,8±42,6 ʘ 2,5±0,2 ʘ 

50% ɽʊʩ 563,3±41,9 ʘ 2,3±0,2 ʘ 

25% ɽʊʩ 480,7±35,6 ʙ 1,9±0,1 ʙ 

ANOVA  

ɸ *  *  

ɹ *  *  

ɺ *  *  

ɸ Ĭ ɹ *  *  

ɸ Ĭ ɺ ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ *  *  
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

ɸʥʘʣʠʟʦʤ ʧʨʠʢʘʟʘʥʠʭ ʧʦʜʘʪʘʢʘ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʩʦʨʪʘ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ 

ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʠ ʧʨʠʥʦʩ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ. ɺʝ˂ʠ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ 

ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (602,1 g) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ (507,9 g). ʉʭʦʜʥʦ ʧʨʠʥʦʩʫ ʧʦ ʠʟʜʘʥʢʫ, ʚʝ˂ʠ 

ʧʨʠʥʦʩ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʤʝʨʝʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (2,4 kg), ʫ ʦʜʥʦʩʫ ʥʘ ʄʠʢʝʨ (2,0 kg). 

ʋʦʯʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʦʩʪʚʘʨʝʥ ʧʨʠʥʦʩ. ɹʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ  ʠʤʘʣʝ ʚʝ˂ʠ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ (627,8 g), ʦʜʥʦʩʥʦ ʧʨʠʥʦʩ ʧʦ ʜʫʞʥʦʤ 

ʤʝʪʨʫ ʰʧʘʣʠʨʘ (2,5 kg). ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʿʝ ʪʘʢʦʹʝ ʠʤʘʦ ʫʪʠʮʘʿ ʥʘ ʥʘʚʝʜʝʥʝ ʧʘʨʘʤʝʪʨʝ ʩʘ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʠ ʥʘʚʦʜˁʘʚʘˁʫ ʦʜ 100% ʠ 50% ɽʊʩ ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʞʠʤ 

ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ɽʊʩ. 

ʅʘ ɻʨʘʬʠʢʦʥʫ 20 ʧʨʠʢʘʟʘʥ ʿʝ ʫʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʩʚʠʭ ʧʨʦʫʯʘʚʘʥʠʭ ʬʘʢʪʦʨʘ ʥʘ ʧʨʠʥʦʩ 

ʧʦ ʠʟʜʘʥʢʫ ʠ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ. ɺʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʢʦʜ 

ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ʠ 50% ɽʊʩ, ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʘʜʥʠʮʝ ʨʘʟʤʥʦʞʝʥʝ ʠʟʜʘʥʮʠʤʘ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% ʠ 25% ɽʊʩ. 

ʇʨʠʥʦʩʠ ʩʫ ʙʠʣʠ ʥʠʞʠ ʫ ʨʝʞʠʤʠʤʘ ʩʘ ʜʝʬʠʮʠʪʦʤ ʢʦʜ ʦʙʝ ʩʦʨʪʝ, ʠʟʫʟʝʚ ʢʦʜ ʩʘʜʥʠʮʘ 

ʜʦʙʠʿʝʥʠʭ ʠʟʜʘʥʮʠʤʘ ʩʦʨʪʝ ʄʠʢʝʨ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% Eʊc.  
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ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 20. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʘ/ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ/ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʨʠʥʦʩ 

ʧʦ ʠʟʜʘʥʢʫ ʠ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʫ 2019. ʛʦʜʠʥʠ 

 

ʇʨʠʥʦʩʠ ʧʦ ʠʟʜʘʥʢʫ ʠ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʩʦʨʪʠ ʤʘʣʠʥʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ 

ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʜʦʙʠʿʝʥʠ ʫ 2020. ʛʦʜʠʥʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 31. 

 
ʊʘʙʝʣʘ 31. ʋʪʠʮʘʿ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʧʨʠʥʦʩ ʤʘʣʠʥʝ ʫ 2020. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ʇʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ  

(g) 

ʇʨʠʥʦʩ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʰʧʘʣʠʨʘ (kg) 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 456,1±20,3 ʙ 1,8±0,1 ʙ 

ɺʠʣʘʤʝʪ 539,1±29,8 ʘ 2,2±0,1 ʘ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 527,3±31,8 ʘ 2,1±0,1 ʘ 

ʉʊ 467,9±19,7 ʘ 1,9±0,1 ʘ 

ANOVA  

ɸ *  *  

ɹ ʥʟ ʥʟ 

ɸ Ĭ ɹ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

ʊʦʢʦʤ 2020. ʛʦʜʠʥʝ ʫʦʯʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʦʩʪʚʘʨʝʥʠ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʠ 

ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ. ʉʦʨʪʘ ɺʠʣʘʤʝʪ ʩʝ ʢʘʦ ʠ ʫ ʩʚʠʤ ʠʩʧʠʪʠʚʘʥʠʤ ʛʦʜʠʥʘʤʘ ʠʩʪʘʢʣʘ 

ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʠʥʦʩʘ ʧʦ ʠʟʜʘʥʢʫ ʦʜ 539,1 g, ʦʜʥʦʩʥʦ 2,2 kg ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ. 

ʇʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʠ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʿʝ ʙʠʦ ʥʝʟʥʘʪʥʦ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʪʠʧ ʩʘʜʥʠʮʘ. 

ʇʨʠʥʦʩʠ ʧʦ ʠʟʜʘʥʢʫ ʠ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʩʦʨʪʠ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʜʦʙʠʿʝʥʠ ʫ 

2021. ʛʦʜʠʥʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 32. 

ʋ ʧʦʩʣʝʜˁʦʿ ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʦʩʪʚʘʨʠʣʘ ʿʝ ʚʝ˂ʠ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ 

ʠ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ, ʘʣʠ ʙʝʟ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ, 

ʧʨʠ ʯʝʤʫ ʥʠ ʩʘʜʥʠ ʤʘʪʝʨʠʿʘʣ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʦ ʥʘ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʠ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʰʧʘʣʠʨʘ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ. ʄʝʹʫʪʠʤ, ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ 

ʥʘ ʥʘʚʝʜʝʥʝ ʧʘʨʘʤʝʪʨʝ, ʩʘ ʥʘʿʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʠ 100% ɽʊʩ (501,9 g ʧʦ ʠʟʜʘʥʢʫ, ʦʜʥʦʩʥʦ 

2,0 kg ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ), ʜʦʢ ʩʫ ʟʥʘʯʘʿʥʦ ʥʠʞʝ ʚʨʝʜʥʦʩʪʠ ʦʩʪʚʘʨʝʥʝ ʧʨʠ ʨʝʞʠʤʫ ʦʜ 

25% ɽʊʩ (383,0 g ʧʦ ʠʟʜʘʥʢʫ, ʦʜʥʦʩʥʦ 1,5 kg ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ).  
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ʊʘʙʝʣʘ 32. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʨʠʥʦʩ ʤʘʣʠʥʝ ʫ 2021. 

ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  ʇʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ (g) 
ʇʨʠʥʦʩ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʰʧʘʣʠʨʘ (kg) 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 416,9±30,1 ʘ 1,7±0,1 a 

ɺʠʣʘʤʝʪ 452,8± 25,5 ʘ 1,8±0,1 a 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 456,6±32,0 ʘ 1,8±0,1 ʘ 

ʉʊ 412,6±22,7 ʘ 1,7±0,1 ʘ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 501,9±34,4 ʘ 2,0±0,1 ʘ 

50% ɽʊʩ 418,8±28,7 ʘʙ 1,7±0,1 ʘʙ 

25% ɽʊʩ 383,0±31,9 ʙ 1,5±0,1 ʙ 

ANOVA  

ɸ ʥʟ ʥʟ 

ɹ ʥʟ ʥʟ 

ɺ *  *  

ɸ Ĭ ɹ ʥʟ  ʥʟ  

ɸ Ĭ ɺ ʥʟ ʥʟ 

ɹ Ĭ ɺ *  *  

ɸ Ĭ ɹ Ĭ ɺ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 
(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 
ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 
 

ʅʘ ɻʨʘʬʠʢʦʥʫ 21 ʿʝ ʧʨʠʢʘʟʘʥ ʠʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ 
ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʠ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ. ʅʘʿʚʝ˂ʠ ʧʨʠʥʦʩ 
ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʨʠ 100% Eʊc. ɿʥʘʯʘʿʥʦʩʪ 
ʨʘʟʣʠʢʘ ʥʠʿʝ ʫʦʯʝʥʘ ʢʦʜ ʦʩʪʘʣʠʭ ʪʨʝʪʤʘʥʘ ʥʘʚʦʜˁʘʚʘˁʘ, ʩʘ ʥʘʿʥʠʞʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʠʥʦʩʘ 
ʧʨʠ 25% Eʊc ʢʦʜ ʩʘʜʥʠʮʘ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (ʠʟʜʘʥʮʠʤʘ). 

 

 
 

ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 
ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 21. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʨʠʥʦʩ ʧʦ 

ʠʟʜʘʥʢʫ ʠ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʫ 2021. ʛʦʜʠʥʠ 
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5.3.4. ʌʀɿʀʏʂɸ ʉɺʆɱʉʊɺɸ ʇʃʆɼɸ ʄɸʃʀʅɽ 

  

ʌʠʟʠʯʢʘ ʩʚʦʿʩʪʚʘ ʧʣʦʜʘ ʤʘʣʠʥʝ ʩʦʨʪʠ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ 

ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʫ 2019. ʛʦʜʠʥʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 33. 

ʊʘʙʝʣʘ 33. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʬʠʟʠʯʢʘ ʩʚʦʿʩʪʚʘ 

ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ ʫ 2019. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ʄʘʩʘ ʧʣʦʜʘ 

(g) 

ɼʫʞʠʥʘ ʧʣʦʜʘ 

(mm) 

ʐʠʨʠʥʘ ʧʣʦʜʘ 

(mm)  

ɹʨʦʿ ʢʦʰʪʫʥʠʮʘ ʫ 

ʧʣʦʜʫ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 3,2±0,1 ʙ 19,3±0,2 ʙ 18,5±0,3 ʙ 83,1±2,0 a 

ɺʠʣʘʤʝʪ 3,5±0,9 a 19,8±0,2 a 19,6±0,2 a 80,9±1,7 a 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 3,6±0,1 a 20,0±0,2 a 19,2±0,4 ʘ 83,0±2,0 a 

ʉʊ 3,2±0,1 ʙ 19,1±0,2 ʙ 18,9±0,2 ʘ 81,0±1,6 a 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 3,3±0,2 ʘ 19,5±0,2 ʘ 19,2±0,3 ʘ 82,1±3,3 a 

50% ɽʊʩ 3,4±0,2 ʘ 19,6±0,2 ʘ 18,3±0,2 ʘ 81,6±1,9 a 

25% ɽʊʩ 3,4±0,1 ʘ 19,4±0,2 ʘ 18,6±0,5 ʘ 82,3±1,4 a 

ANOVA    

ɸ *  *  *  ʥʟ 

ɹ *  *  ʥʟ ʥʟ 

ɺ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ ʥʟ ʥʟ ʥʟ *  

ɸ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ *  
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

ʉʪʘʪʠʩʪʠʯʢʦʤ ʘʥʘʣʠʟʦʤ ʫʪʚʨʹʝʥʦ ʿʝ ʧʦʩʪʦʿʘˁʝ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʦʨʪʠ ʫ 

ʧʦʛʣʝʜʫ ʤʘʩʝ ʠ ʜʠʤʝʥʟʠʿʝ ʧʣʦʜʘ. ɿʥʘʯʘʿʥʦ ʚʝ˂ʘ ʤʘʩʘ ʫʩʪʘʥʦʚˀʝʥʘ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ (3,5 ʠ 3,2 g, ʨʝʜʦʩʣʝʜʦʤ). ʊʘʢʦʹʝ, ʫʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʥʘ ʤʘʩʫ ʧʣʦʜʘ ʿʝ ʙʠʦ ʟʥʘʯʘʿʘʥ, ʧʨʠ ʯʝʤʫ ʩʫ ʧʣʦʜʦʚʠ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʠ ʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʟʘ ʧʦʤʝʥʫʪʠ ʧʘʨʘʤʝʪʘʨ (3,6 g). ʈʝʞʠʤ 

ʥʘʚʦʜˁʘʚʘˁʘ ʥʠʿʝ ʠʤʘʦ ʫʪʠʮʘʿ ʥʘ ʬʠʟʠʯʢʘ ʩʚʦʿʩʪʚʘ ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ ʫ ʦʚʦʿ ʛʦʜʠʥʠ. 

ʄʝʨʝˁʝʤ ʜʠʤʝʥʟʠʿʝ ʧʣʦʜʘ, ʫʪʚʨʹʝʥʝ ʩʫ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʜʫʞʠʥʝ ʠ ʰʠʨʠʥʝ 

ʧʣʦʜʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (19,8 ʠ 19,6 mm, ʨʝʜʦʩʣʝʜʦʤ) ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ʄʠʢʝʨ (19,3 ʠ 

18,5 mm, ʨʝʜʦʩʣʝʜʦʤ). ɼʠʤʝʥʟʠʿʝ ʧʣʦʜʘ, ʧʨʝʜʩʪʘʚˀʝʥʝ ʫ ʚʠʜʫ ʜʫʞʠʥʝ ʠ ʰʠʨʠʥʝ ʧʣʦʜʘ, ʙʠʣʝ 

ʩʫ ʥʠʞʝ ʢʦʜ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ, ʩʘʛʣʘʩʥʦ ʤʘˁʦʿ ʤʘʩʠ ʧʣʦʜʘ.  

ɸʥʘʣʠʟʦʤ ʙʨʦʿʘ ʢʦʰʪʫʥʠʮʘ ʫ ʧʣʦʜʫ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʩʝ ˁʠʭʦʚʝ ʚʨʝʜʥʦʩʪʠ ʥʝ ʤʝˁʘʿʫ 

ʟʥʘʯʘʿʥʦ ʧʦʜ ʫʪʠʮʘʿʝʤ ʙʠʣʦ ʢʦʛ ʧʦʿʝʜʠʥʘʯʥʦʛ ʧʘʨʘʤʝʪʨʘ, ʘʣʠ ʿʝ ʫʪʚʨʹʝʥ ˁʠʭʦʚ ʠʥʪʝʨʘʢʮʠʿʩʢʠ 

ʝʬʝʢʘʪ.  

ʅʘ ɻʨʘʬʠʢʦʥʫ 22 ʧʨʠʢʘʟʘʥ ʿʝ ʠʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʙʨʦʿ ʢʦʰʪʫʥʠʮʘ ʫ ʧʣʦʜʫ. ʇʣʦʜʦʚʠ ʩʦʨʪʝ ʄʠʢʝʨ ʫʙʨʘʥʠ ʩʘ ʙʠˀʘʢʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʢʦʰʪʫʥʠʮʘ ʧʨʠ 

100% ɽʊʩ, ʙʝʟ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʙʨʦʿʘ ʢʦʰʪʫʥʠʮʘ ʫ ʪʨʝʪʤʘʥʠʤʘ ʩʘ ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ. 

ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʥʘʿʤʘˁʘ ʚʨʝʜʥʦʩʪ ʙʨʦʿʘ ʢʦʰʪʫʥʠʮʘ ʿʝ ʫʦʯʝʥʘ ʧʨʠ ʨʝʞʠʤʫ 

ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ.  
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ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 22. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʙʨʦʿ ʢʦʰʪʫʥʠʮʘ ʫ ʧʣʦʜʫ ʫ 2019. ʛʦʜʠʥʠ 

 

ʌʠʟʠʯʢʘ ʩʚʦʿʩʪʚʘ ʧʣʦʜʘ ʤʘʣʠʥʝ ʩʦʨʪʠ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ 

ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫ 2020. ʛʦʜʠʥʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 34. 

 
ʊʘʙʝʣʘ 34. ʋʪʠʮʘʿ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʬʠʟʠʯʢʘ ʩʚʦʿʩʪʚʘ  ʤʘʣʠʥʝ ʫ 2020. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ʄʘʩʘ ʧʣʦʜʘ 

(g) 

ɼʫʞʠʥʘ ʧʣʦʜʘ 

(mm) 

ʐʠʨʠʥʘ ʧʣʦʜʘ  

(mm)  

ɹʨʦʿ ʢʦʰʪʫʥʠʮʘ 

 ʫ ʧʣʦʜʫ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 2,5±0,2 ʘ 15,6±0,2 ʘ 16,2±0,2 ʘ 76,7±0,8 a 

ɺʠʣʘʤʝʪ 2,7±0,1 ʘ 15,7±0,2 ʘ 15,8±0,2 ʘ 71,3±1,2 ʙ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 2,7±0,1 a 15,9±0,2 ʘ 16,2±0,2 ʘ 74,6±1,4 ʘ 

ʉʊ 2,5±0,1 ʘ 15,4±0,1 ʘ 15,8±0,1 ʘ 73,4±0,9 ʘ 

ANOVA    

ɸ ʥʟ ʥʟ ʥʟ *  

ɹ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ ʥʟ ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

ʉʪʘʪʠʩʪʠʯʢʦʤ ʘʥʘʣʠʟʦʤ ʥʠʿʝ ʫʪʚʨʹʝʥʦ ʧʦʩʪʦʿʘˁʝ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʦʨʪʠ ʫ 

ʧʦʛʣʝʜʫ ʬʠʟʠʯʢʠʭ ʩʚʦʿʩʪʘʚʘ ʧʣʦʜʘ, ʠʟʫʟʝʚ ʙʨʦʿʘ ʢʦʰʪʫʥʠʮʘ ʫ ʧʣʦʜʫ. ɺʨʝʜʥʦʩʪʠ ʤʘʩʝ ʧʣʦʜʘ 

ʩʫ ʙʠʣʝ ʩʢʦʨʦ ʠʜʝʥʪʠʯʥʝ ʟʘ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ (2,5 ʠ 2,7 g, ʨʝʜʦʩʣʝʜʦʤ), ʘ ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ ʠʤʘʣʝ ʥʝʟʥʘʪʥʦ ʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʤʘʩʝ ʧʣʦʜʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʪʠʧ 

ʩʘʜʥʠʮʘ (2,7 ʠ 2,5 g, ʨʝʜʦʩʣʝʜʦʤ). ʊʘʢʦʹʝ, ʥʠʿʝ ʫʪʚʨʹʝʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ 

ʩʦʨʪʠ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫ ʧʦʛʣʝʜʫ ʜʠʤʝʥʟʠʿʘ ʧʣʦʜʘ.  

ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʠʟʤʝʹʫ ʩʦʨʪʠ ʿʝ ʫʪʚʨʹʝʥʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʫ ʙʨʦʿʫ 

ʢʦʰʪʫʥʠʮʘ ʫ ʧʣʦʜʫ, ʩʘ ʟʥʘʯʘʿʥʦ ʚʝʦ˂ʤ ʚʨʝʜʥʦʰ˂ʫ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ (76,7) ʫ ʦʜʥʦʩʫ ʥʘ 

ɺʠʣʘʤʝʪ (71,3). ʇʣʦʜʦʚʠ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ ʠʤʘʣʠ ʚʝʫ˂ 

ʚʨʝʜʥʦʩʪ ʙʨʦʿʘ ʢʦʰʪʫʥʠʮʘ (74,6) ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʦʜʦʚʝ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ 

ʤʝʪʦʜʦʤ (73,4), ʘʣʠ ʙʝʟ ʟʥʘʯʘʿʥʠʭ ʩʪʘʪʠʩʪʠʯʢʠʭ ʨʘʟʣʠʢʘ. 

ʌʠʟʠʯʢʘ ʩʚʦʿʩʪʚʘ ʧʣʦʜʘ ʤʘʣʠʥʝ ʩʦʨʪʠ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʫ 2021. ʛʦʜʠʥʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 35. 

ʊʦʢʦʤ 2021. ʛʦʜʠʥʝ, ʩʦʨʪʘ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʩʚʝ ʬʠʟʠʯʢʝ ʦʩʦʙʠʥʝ ʧʣʦʜʘ ʤʘʣʠʥʝ. 

ɿʥʘʯʘʿʥʦ ʚʝ˂ʘ ʤʘʩʘ ʧʣʦʜʘ ʫʪʚʨʹʝʥʘ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (2,9 ʠ 2,5 g, 

ʨʝʜʦʩʣʝʜʦʤ), ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʯʠˁʝʥʠʮʫ ʜʘ ʩʝ ʤʘʩʘ ʧʣʦʜʘ ʩʤʘˁʠʚʘʣʘ ʪʦʢʦʤ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ. 

ʉʘʜʥʠ ʤʘʪʝʨʠʿʘʣ ʠ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʥʠʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʤʘʩʫ ʧʣʦʜʘ. 
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ʄʝʨʝˁʝʤ ʜʠʤʝʥʟʠʿʘ ʧʣʦʜʘ ʫʪʚʨʹʝʥʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʜʫʞʠʥʘ ʠ ʰʠʨʠʥʘ ʧʣʦʜʘ ʢʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ɺʠʣʘʤʝʪ (15,1 ʠ 15,9 mm, ʨʝʜʦʩʣʝʜʦʤ). ʋʪʠʮʘʿ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʜʠʤʝʥʟʠʿʝ ʧʣʦʜʘ ʥʠʿʝ ʫʪʚʨʹʝʥ.  

ʅʘ ɻʨʘʬʠʢʦʥʫ 23 ʧʨʠʢʘʟʘʥ ʿʝ ʫʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʜʫʞʠʥʫ ʧʣʦʜʘ. ʅʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʧʣʦʜʘ ʿʝ ʫʪʚʨʹʝʥʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ 

ʦʜ 100% ɽʊʩ, ʙʝʟ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʩʘ ʨʝʞʠʤʦʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ɽʊʩ. ɺʝ˂ʘ ʜʫʞʠʥʘ ʧʣʦʜʘ 

ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʙʠʣʘ ʿʝ ʧʨʠ 50% ɽʊʩ, ʙʝʟ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʩʘ ʜʨʫʛʠʤ ʨʝʞʠʤʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ  

ʊʦʢʦʤ 2021. ʛʦʜʠʥʝ, ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʙʨʦʿ ʢʦʰʪʫʥʠʮʘ ʫ ʧʣʦʜʫ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ ʄʠʢʝʨ 

(91,1), ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ (82,3). ʋʪʠʮʘʿ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʩʧʦʤʝʥʫʪʠ ʧʘʨʘʤʝʪʘʨ ʥʠʿʝ ʫʪʚʨʹʝʥ. 

 
ʊʘʙʝʣʘ 35. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʬʠʟʠʯʢʘ ʩʚʦʿʩʪʚʘ 

ʧʣʦʜʘ ʤʘʣʠʥʝ ʫ 2021. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  
ʄʘʩʘ ʧʣʦʜʘ 

 (g) 

ɼʫʞʠʥʘ ʧʣʦʜʘ 

(mm) 

ʐʠʨʠʥʘ ʧʣʦʜʘ 

(mm)  

ɹʨʦʿ ʢʦʰʪʫʥʠʮʘ ʫ 

ʧʣʦʜʫ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 2,9±0,1 ʘ 15,1±0,2 a 15,9±0,2 a 91,1±2,0 a 

ɺʠʣʘʤʝʪ 2,5±0,1 ʙ 14,3±0,3 ʙ 14,5±0,3 ʙ 82,3±1,5 ʙ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 2,6±0,1 ʘ 14,6±0,2 a 15,1±0,3 ʘ 85,6±1,9 ʘ 

ʉʊ 2,7±0,1 ʘ 14,8±0,3 a 15,3±0,3 ʘ 87,8±2,2 ʘ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ)  

100% ɽʊʩ 2,9±0,1 ʘ 14,9±0,4 ʘ 15,4±0,4 ʘ 89,3±3,0 ʘ 

50% ɽʊʩ 2,5±0,1 ʘ 14,5±0,3 ʘ 14,9±0,3 ʘ 85,8±1,9 ʘ 

25% ɽʊʩ 2,6±0,2 ʘ 14,6±0,3 ʘ 15,2±0,4 ʘ 85,0±2,5 ʘ 

ANOVA    

ɸ *  *  *  *  

ɹ ʥʟ ʥʟ ʥʟ ʥʟ 

ɺ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɺ ʥʟ * ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

. 

  
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 

0,05) 

ɻʨʘʬʠʢʦʥ 23. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʜʫʞʠʥʫ ʧʣʦʜʘ ʤʘʣʠʥʝ ʫ 2021. 
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5.3.5. ʍɽʄʀɱʉʂɽ ʆʉʆɹʀʅɽ ʇʃʆɼɸ ʄɸʃʀʅɽ  

5.3.5.1. ʉʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ, ʰʝ˂ʝʨʘ ʠ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ, pH ʚʨʝʜʥʦʩʪ 

ʩʦʢʘ ʠ ʠʥʜʝʢʩ ʩʣʘʩʪʠ 

ʉʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ, ʰʝ˂ʝʨʘ ʠ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ, pH ʚʨʝʜʥʦʩʪ ʩʦʢʘ ʠ 

ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ, ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ ʫ 2019. ʛʦʜʠʥʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 36. 

ʅʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʧʨʠʢʘʟʘʥʠʭ ʫ ʊʘʙʝʣʠ 36 ʤʦʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ, ʘʣʠ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʩʚʠʭ ʧʨʦʫʯʘʚʘʥʠʭ ʬʘʢʪʦʨʘ ʥʘ ʩʘʜʨʞʘʿ 

ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ. ɿʥʘʯʘʿʥʦ ʚʝʘ˂ ʚʨʝʜʥʦʩʪ ʩʘʜʨʞʘʿʘ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ 

ʫʪʚʨʹʝʥʘ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (14,39 ʠ 10,93%, ʨʝʜʦʩʣʝʜʦʤ). 

ʉʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʩʝ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʦ ʤʝʹʫ ʪʠʧʦʚʠʤʘ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ. ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʫʩʪʘʥʦʚˀʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ, ʩʘ ʟʥʘʯʘʿʥʦ ʚʠʰʠʤ ʩʘʜʨʞʘʿʝʤ ʨʝʛʠʩʪʨʦʚʘʥʠʤ ʧʨʠ 

ʨʝʞʠʤʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% Eʊc (13,03%) ʠ 100% Eʊc (12,89%) ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʦʜ 

50% Eʊc (12,05%).  

ʀʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʠʩʧʦˀʠʣʘ ʿʝ 

ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ 

(ɻʨʘʬʠʢʦʥ 24). ɻʝʥʝʨʘʣʥʦ, ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ ʄʠʢʝʨ, 

ʩʘ ʥʘʿʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʫ ʧʣʦʜʦʚʠʤʘ ʫʙʨʘʥʠʭ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ 

ʤʝʪʦʜʦʤ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ. ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʿʝ ʫʪʚʨʹʝʥ ʧʨʠ ʜʝʬʠʮʠʪʫ 25% Eʊc ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ.  

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05 

ɻʨʘʬʠʢʦʥ 24. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʫ 2019. ʛʦʜʠʥʠ 

 

ɸʥʘʣʠʟʦʤ ʧʦʜʘʪʘʢʘ ʫʪʚʨʹʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʦʨʪʝ ʥʘ pH ʚʨʝʜʥʦʩʪ ʩʦʢʘ ʤʘʣʠʥʝ, ʩʘ 

ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ (3,41 ʠ 3,18, ʨʝʜʦʩʣʝʜʦʤ). ʇʣʦʜʦʚʠ 

ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ ʠʤʘʣʠ ʩʪʘʪʠʩʪʠʯʢʠ ʥʠʞʝ ʚʨʝʜʥʦʩʪʠ 

ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʦʜʦʚʝ ʩʘ ʙʠˀʘʢʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ 

(3,27 ʠ 3,32, ʨʝʜʦʩʣʝʜʦʤ). ʋʪʠʮʘʿ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ pH ʚʨʝʜʥʦʩʪ ʩʦʢʘ ʤʘʣʠʥʝ ʥʠʿʝ 

ʫʪʚʨʹʝʥ.  
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ʊʘʙʝʣʘ 36. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ, ʰʝ˂ʝʨʘ, ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ, pH 

ʚʨʝʜʥʦʩʪʠ ʩʦʢʘ ʠ ʠʥʜʝʢʩʘ ʩʣʘʩʪʠ ʫ 2019. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  

ʉʘʜʨʞʘʿ 

ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ 

ʤʘʪʝʨʠʿʝ (%) 

pH 

ʚʨʝʜʥʦʩʪ ʩʦʢʘ 

ʉʘʜʨʞʘʿ ʰʝ˂ʝʨʘ (%) 
ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʢʠʩʝʣʠʥʘ 

 (%)  
ʀʥʜʝʢʩ ʩʣʘʩʪʠ 

ʋʢʫʧʥʠ  

ʰʝ˂ʝʨʠ 

ʀʥʚʝʨʪʥʠ 

ʰʝ˂ʝʨʠ 
ʉʘʭʘʨʦʟʘ 

ʉʦʨʪʘ (ɸ)  

ʄʠʢʝʨ 14,39±0,20 a 3,41±0,13 a 7,93±0,16 a 7,72±0,17 a 0,21Ñ0,03 ʙ 0,94Ñ0,02 ʙ 8,53Ñ0,28 ʘ 

ɺʠʣʘʤʝʪ 10,93±0,15 ʙ 3,18Ñ0,11 ʙ 5,75Ñ0,17 ʙ 5,44Ñ0,16 ʙ 0,31±0,03 a 1,30±0,34 a 4,49Ñ0,22 ʙ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ)  

ʂʊ 12,59Ñ0,41 ʘ 3,27Ñ0,03 ʙ 6,88Ñ0,29 ʘ 6,63Ñ0,30 ʘ 0,26Ñ0,02 ʘ 1,06Ñ0,04 ʙ 6,83Ñ0,54 ʘ 

ʉʊ 12,73Ñ0,49 ʘ 3,32±0,03 a 6,80Ñ0,33 ʘ 6,54Ñ0,35 ʘ 0,26Ñ0,03 ʘ 1,17±0,06 a 6,19Ñ0,54 ʙ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ)  

100% ɽʊʩ 12,89Ñ0,71 ʘʙ 3,30Ñ0,04 ʘ 6,90Ñ0,51 ʘʙ 6,69±0,54 a 0,20Ñ0,03 ʙ 1,11±0,06 a 6,59±0,88 ʘ 

50% ɽʊʩ 12,05Ñ0,49 ʙ 3,29Ñ0,03 ʘ 6,56Ñ0,33 ʮ 6,27Ñ0,35 ʮ 0,29Ñ0,04 ʘ 1,16±0,08 a 6,29Ñ0,58 ʘ 

25% ɽʊʩ 13,03Ñ0,41 ʘ 3,29Ñ0,04 ʘ 7,06±0,24 a 6,78Ñ0,25 ʘʙ 0,29±0,03 a 1,09±0,05 a 6,65Ñ0,58 ʘ 

ANOVA  

ɸ *  *  *  *  *  *  *  

ɹ ʥʟ * ʥʟ ʥʟ ʥʟ *  *  

ɺ *  ʥʟ *  *  *  ʥʟ ʥʟ 

ɸ Ĭ ɹ *  ʥʟ *  *  *  *  ʥʟ 

ɸ Ĭ ɺ *  *  *  *  ʥʟ *  *  

ɹ Ĭ ɺ *  ʥʟ ʥʟ ʥʟ *  ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ *  *  *  *  *  ʥʟ *  
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ 

ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 
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ʀʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʠʤʘʣʘ ʿʝ ʟʥʘʯʘʿʘʥ 
ʫʪʠʮʘʿ ʥʘ ʧʨʦʤʝʥʫ pH ʚʨʝʜʥʦʩʪʠ ʩʦʢʘ ʫ 2019. ʛʦʜʠʥʠ (ɻʨʘʬʠʢʦʥ 25). ɿʥʘʯʘʿʥʦ ʚʠʰʝ ʚʨʝʜʥʦʩʪʠ 
ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ ʫʪʚʨʹʝʥʝ ʩʫ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʝ ʄʠʢʝʨ ʫʙʨʘʥʠʭ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ 
ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% Eʊc ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʥʪʝʨʘʢʮʠʿʩʢʝ 
ʢʦʤʙʠʥʘʮʠʿʝ. ʇʣʦʜʦʚʠ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʩʫ ʠʤʘʣʠ ʛʝʥʝʨʘʣʥʦ ʥʠʞʫ pH ʚʨʝʜʥʦʩʪ ʩʦʢʘ ʫ ʧʦʨʝʹʝˁʫ 
ʩʘ ʩʦʨʪʦʤ ʄʠʢʝʨ, ʩʘ ʥʘʿʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 
ʨʘʟʤʥʦʞʘʚʘˁʘ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% ɽʊc ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʢʦʤʙʠʥʘʮʠʿʝ ʤʝʹʫ 
ʢʦʿʠʤʘ ʨʘʟʣʠʢʝ ʥʠʩʫ ʫʦʯʝʥʝ. 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 25. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ pH 

ʨʝʜʥʦʩʪ ʩʦʢʘ ʤʘʣʠʥʝ ʫ 2019. ʛʦʜʠʥʠ 

 

ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʚʘʨʠʨʘʦ ʿʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʨʪʝ, ʨʝʞʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ, ʢʘʦ ʠ ʦʜ ʠʥʪʝʨʘʢʮʠʿʘ ʩʚʠʭ ʧʨʦʫʯʘʚʘʥʠʭ ʬʘʢʪʦʨʘ (ʩʦʨʪʝ, ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ 

ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ; ɻʨʘʬʠʢʦʥ 26). ɿʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʟʘʙʝʣʝʞʝʥ ʿʝ ʢʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ (7,93%) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (5,75%). ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʙʠʦ ʿʝ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ, ʩʘ ʥʘʿʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʠ ʨʝʞʠʤʫ ʦʜ 25% Eʊc (7,06%), 

ʢʦʿʠ ʩʝ ʥʠʿʝ ʨʘʟʣʠʢʦʚʘʦ ʦʜ ʩʘʜʨʞʘʿʘ ʰʝ˂ʝʨʘ ʧʨʠ ʦʧʪʠʤʘʣʥʦʿ ʢʦʣʠʯʠʥʠ ʥʘʚʦʜˁʘʚʘˁʘ. 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 26. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʫ 2019. ʛʦʜʠʥʠ 
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ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʧʨʠʢʘʟʘʥ ʿʝ ʫ ɻʨʘʬʠʢʦʥʫ 26. ɺʝ˂ʝ 

ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʫ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʩʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ 

ʧʨʠ 100% Eʊc ʢʦʜ ʦʙʘ ʪʠʧʘ ʩʘʜʥʠʮʘ. ʅʘʩʫʧʨʦʤ ʪʦʤʝ, ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʠʭ 

ʧʨʦʤʝʥʘ ʫ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʤʝʹʫ ʠʥʪʝʨʘʢʮʠʿʩʢʠʤ ʢʦʤʙʠʥʘʮʠʿʘʤʘ, ʘʣʠ ʿʝ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʫʪʚʨʹʝʥʘ ʩʘʤʦ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% Eʊc ʢʦʜ ʙʠˀʘʢʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ.   

ɺʘʨʠʨʘˁʝ ʩʘʜʨʞʘʿʘ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʤ ʩʦʨʪʘʤʘ ʙʠʣʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ 

ʚʘʨʠʨʘˁʝʤ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ, ʧʘ ʿʝ ʪʘʢʦ ʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʟʘ ʧʦʤʝʥʫʪʠ 

ʧʘʨʘʤʝʪʘʨ ʠʤʘʣʘ ʩʦʨʪʘ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (7,72 ʠ 5,44%, ʨʝʜʦʩʣʝʜʦʤ). 

ʇʨʦʤʝʥʝ ʫ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʫ ʤʝʹʫ ʨʘʟʣʠʯʠʪʠʤ ʨʝʞʠʤʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ. ɺʨʝʜʥʦʩʪʠ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ ʥʠʩʫ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʝ ʧʨʠ ʨʝʞʠʤʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ʠ 25% Eʊc, ʜʦʢ ʩʫ ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% Eʊc 

ʟʘʙʝʣʝʞʝʥʝ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ. 
ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʩʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʧʨʠʢʘʟʘʥ ʿʝ ʫ ɻʨʘʬʠʢʦʥʫ 27. ʅʘ ʦʩʥʦʚʫ ʧʨʠʢʘʟʘʥʠʭ ʧʦʜʘʪʘʢʘ 
ʫʦʯʘʚʘ ʩʝ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʩʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʝ ʄʠʢʝʨ ʧʨʠ 
ʥʘʚʦʜˁʘʚʘˁʫ ʦʜ 100% ɽʊʩ, ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥʝ ʩʘ ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ. ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, 
ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʧʨʠ 25% Eʊc ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʢʦʜ 
ʧʣʦʜʦʚʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʢʦʤʙʠʥʘʮʠʿʝ 
ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ.   

 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05 

ɻʨʘʬʠʢʦʥ 27. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʩʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʫ 2019. ʛʦʜʠʥʠ  

 

ʉʦʨʪʘ ɺʠʣʘʤʝʪ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ (0,31%) ʫ  ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ 
(0,21%). ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʫʩʪʘʥʦʚˀʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʦʤʝʥʫʪʠ 
ʧʘʨʘʤʝʪʘʨ. ɿʥʘʯʘʿʥʦ ʥʠʞʝ ʚʨʝʜʥʦʩʪʠ ʩʘʭʘʨʦʟʝ ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʫ ʧʨʠ 100% ɽʊʩ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 
ʪʨʝʪʤʘʥʠʤʘ ʩʘ ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ, ʜʦʢ ʠʟʤʝʹʫ ˁʠʭ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ. 

ʋʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 
ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʧʨʠʢʘʟʘʥ ʿʝ ʫ ɻʨʘʬʠʢʦʥʫ 28. ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʩʘʜʨʞʘʿ 
ʩʘʭʘʨʦʟʝ ʫ ʧʣʦʜʫ ʿʝ ʙʠʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʢʦʜ ʩʪʘʥʜʘʨʜʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʧʨʠ ʨʝʞʠʤʫ 
ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% ɽʊʩ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʦʩʪʘʣʠʤ ʠʥʪʝʨʘʢʮʠʿʩʢʠʤ ʢʦʤʙʠʥʘʮʠʿʘʤʘ. ʂʦʜ ʩʦʨʪʝ 
ʄʠʢʝʨ, ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 
ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% Eʊc ʫ ʦʜʥʦʩʫ ʥʘ 100%  ʠ 50% ɽʊʩ 
ʢʦʜ ʧʦʤʝʥʫʪʠʭ ʩʘʜʥʠʮʘ. 

 

ʘʙ ʙʮ 
ʮʜ 

ʘ 

ʮʜ 
ʙ 

ʬ 
ʝʬ 

ʜ 

ʝʬ ʝʬ 
ʝ 

0

1

2

3

4

5

6

7

8

9

10

100% ɽʊʩ 50% ɽʊʩ 25% ɽʊʩ 100% ɽʊʩ 50% ɽʊʩ 25% ɽʊʩ 

ʂʊ ʉʊ 

(%
) 

ʄʠʢʝʨ ɺʠʣʘʤʝʪ 



Резултати истраживања 

87 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 28. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʫ 2019. ʛʦʜʠʥʠ 
 

ʅʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʤʦʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ 

ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʠʤʘʣʘ ʩʦʨʪʘ, ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʢʘʦ ʠ ʠʥʪʝʨʘʢʮʠʿʝ 

ʩʦʨʪʘ/ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʩʦʨʪʘ/ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ. ʇʦʨʝʹʝˁʝʤ ʩʨʝʜˁʠʭ 

ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ, ʟʘʧʘʞʘ ʩʝ ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘˁʝ ʢʘʢʦ 

ʠʟʤʝʹʫ ʩʦʨʪʠ, ʪʘʢʦ ʠ ʠʟʤʝʹʫ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ɺʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ 

ʠʤʘʣʠ ʩʫ ʧʣʦʜʦʚʠ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (1,30%) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ (0,94%). ʇʣʦʜʦʚʠ ʫʙʨʘʥʠ 

ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʠ ʩʫ ʥʠʞʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʥʘʚʝʜʝʥʠ 

ʧʘʨʘʤʝʪʘʨ ʦʜ ʧʣʦʜʦʚʘ ʫʙʨʘʥʠʭ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (1,06 ʠ 1,17%, 

ʨʝʜʦʩʣʝʜʦʤ). ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʥʠʿʝ ʠʩʧʦˀʠʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʢʠʩʝʣʠʥʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ. 

ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʢʠʩʝʣʠʥʘ ʧʨʠʢʘʟʘʥ ʿʝ ʫ ɻʨʘʬʠʢʦʥʫ 29, ʘ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʫ ɻʨʘʬʠʢʦʥʫ 30. 

ʇʣʦʜʦʚʠ ʫʙʨʘʥʠ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʠʤʘʣʠ ʩʫ ʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʦʜʦʚʝ ʢʦʿʠ ʩʫ ʫʙʨʘʥʠ ʩʘ ʙʠˀʘʢʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʜʦʢ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʥʠʿʝ ʧʦʩʪʦʿʘʣʘ ʨʘʟʣʠʢʘ ʤʝʹʫ 

ʪʠʧʦʚʠʤʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʧʦʤʝʥʫʪʠ ʧʘʨʘʤʝʪʘʨ (ɻʨʘʬʠʢʦʥ 29). ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 

50% Eʊc ʫʪʠʮʘʦ ʿʝ ʥʘ ʧʨʦʜʫʢʮʠʿʫ ʧʣʦʜʦʚʘ ʩʘ ʚʠʩʦʢʠʤ ʩʘʜʨʞʘʿʝʤ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʢʦʜ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ ʙʝʟ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʩʘ 100% ɽʊʩ, ʜʦʢ ʨʘʟʣʠʢʝ ʥʠʩʫ ʫʦʯʝʥʝ ʠʟʤʝʹʫ ʨʝʞʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ (ɻʨʘʬʠʢʦʥ 30). 

ʇʦʨʝʜ ʩʘʜʨʞʘʿʘ ʰʝ˂ʝʨʘ ʠ ʢʠʩʝʣʠʥʘ ʠ ˁʠʭʦʚ ʦʜʥʦʩ (ʠʥʜʝʢʩ ʩʣʘʩʪʠ) ʠʤʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ 

ʬʦʨʤʠʨʘˁʫ ʫʢʫʩʘ ʧʣʦʜʘ. ʊʦʢʦʤ 2019. ʛʦʜʠʥʝ, ʫʦʯʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʠʥʜʝʢʩ 

ʩʣʘʩʪʠ. ʉʦʨʪʘ ʄʠʢʝʨ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʰʝ˂ʝʨʘ ʠ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʩʘʜʨʞʘʿ 

ʢʠʩʝʣʠʥʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ɺʠʣʘʤʝʪ, ʰʪʦ ʿʝ ʫʩʣʦʚʠʣʦ ʚʝ˂ʠ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʢʦʜ ʦʚʝ ʩʦʨʪʝ 

(8,53). ɱʝʜʠʥʦ ʿʝ ʪʦʢʦʤ ʦʚʝ ʛʦʜʠʥʝ ʫʦʯʝʥ ʫʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʧʦʤʝʥʫʪʠ 

ʧʘʨʘʤʝʪʘʨ, ʩʘ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʧʣʦʜʦʚʘ ʫʙʨʘʥʠʭ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (6,83) ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʥʠʮʝ ʜʦʙʠʿʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (6,19). 

ʋʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʥʠʿʝ ʨʝʛʠʩʪʨʦʚʘʥ.  

ʋʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʧʣʦʜʘ ʤʘʣʠʥʝ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ɻʨʘʬʠʢʦʥʫ 31. ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʥʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ 

ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ ʫʦʯʝʥʘ ʿʝ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ ʢʦʜ ʧʣʦʜʦʚʘ ʫʙʨʘʥʠʭ 

ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʙʝʟ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʧʣʦʜʦʚʠʤʘ ʫʙʨʘʥʠʭ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʠʟʜʘʥʮʠʤʘ ʧʨʠ ʠʩʪʦʤ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ. 

ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ 

ʠʥʪʝʨʘʢʮʠʿʩʢʝ ʢʦʤʙʠʥʘʮʠʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, 

ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% Eʊc. 

ʝ 

ʜʝ 

ʙ 

ʝ 

ʙʮ 

ʝ 

ʙʮ 

ʜʝ 

ʙʮ 

ʮʜ 

ʘ 

ʙʮ 

0

0,1

0,2

0,3

0,4

0,5

0,6

100% ɽʊʩ 50% ɽʊʩ 25% ɽʊʩ 100% ɽʊʩ 50% ɽʊʩ 25% ɽʊʩ 

ʂʊ ʉʊ  

(%
)
 

ʄʠʢʝʨ ɺʠʣʘʤʝʪ 



Резултати истраживања 

88 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 29. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ 

ʫ 2019. ʛʦʜʠʥʠ 

 

 
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 

0,05) 

ɻʨʘʬʠʢʦʥ 30. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʫ 

2019. ʛʦʜʠʥʠ. 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 31. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʧʣʦʜʘ ʫ 2019. ʛʦʜʠʥʠ 
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ʈʝʟʫʣʪʘʪʠ ʩʘʜʨʞʘʿʘ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ, ʰʝ˂ʝʨʘ, ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ, pH 

ʚʨʝʜʥʦʩʪ ʩʦʢʘ ʠ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʫ 2020. ʛʦʜʠʥʠ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 36. 

ʅʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʧʨʠʢʘʟʘʥʠʭ ʫ ʊʘʙʝʣʠ 36 ʤʦʞʝ ʩʝ ʟʘʧʘʟʠʪʠ ʜʘ ʩʫ ʬʘʢʪʦʨʠ ʩʦʨʪʘ ʠ 

ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʢʘʦ ʠ ˁʠʭʦʚʘ ʠʥʪʝʨʘʢʮʠʿʘ ʠʩʧʦˀʠʣʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ 

ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ. ʉʦʨʪʘ ʄʠʢʝʨ ʿʝ ʠʤʘʣʘ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (12,69 ʠ 11,21 %, ʨʝʜʦʩʣʝʜʦʤ). ɺʨʝʜʥʦʩʪʠ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ 

ʤʘʪʝʨʠʿʝ ʫ 2020. ʛʦʜʠʥʠ ʙʠʣʝ ʩʫ ʟʥʘʪʥʦ ʚʝ˂ʝ ʫ ʧʣʦʜʦʚʠʤʘ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (12,19%) ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʪʠʧ ʩʘʜʥʠʮʘ (11,71%). 

ʅʘ ɻʨʘʬʠʢʦʥʫ 32 ʧʨʠʢʘʟʘʥ ʿʝ ʠʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʥʘ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ. ʉʦʨʪʘ ʄʠʢʝʨ ʿʝ ʠʤʘʣʘ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʨʘʩʪʚʦʨˀʠʚʝ 

ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʢʦʜ ʦʙʘ ʪʠʧʘ ʩʘʜʥʠʮʘ, ʜʦʢ ʩʫ ʧʣʦʜʦʚʠ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʠ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʦʜʦʚʝ ʩʘ 

ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 32. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ 

ʤʘʪʝʨʠʿʝ ʫ 2020.ʛʦʜʠʥʠ  
 
ʉʦʨʪʘ ʿʝ ʠʤʘʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ pH ʚʨʝʜʥʦʩʪ ʩʦʢʘ, ʪʘʢʦ ʜʘ ʩʫ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ 

ʢʦʥʩʪʘʪʦʚʘʥʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ (3,22), ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (2,95). ʈʘʟʣʠʢʘ ʫ pH 
ʚʨʝʜʥʦʩʪʠ ʩʦʢʘ ʜʦʙʠʿʝʥʦʛ ʦʜ ʧʣʦʜʦʚʘ ʩʘ ʩʘʜʥʠʮʘ ʧʦʨʝʢʣʦʤ ʦʜ ʨʘʟʣʠʯʠʪʠʭ ʪʠʧʦʚʘ ʩʘʜʥʦʛ 
ʤʘʪʝʨʠʿʘʣʘ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥʘ.   

ʉʦʨʪʘ ʠ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʢʘʦ ʠ ˁʠʭʦʚʘ ʠʥʪʝʨʘʢʮʠʿʘ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʘʥ 

ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʠ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ. ʉʘʜʨʞʘʿ ʰʝ˂ʝʨʘ ʙʠʦ ʿʝ ʚʝ˂ʠ ʢʦʜ ʩʦʨʪʝ 

ʄʠʢʝʨ, ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʠʟ ʧʨʝʪʭʦʜʥʝ ʛʦʜʠʥʝ. ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʿʝ ʪʘʢʦʹʝ 

ʨʝʛʠʩʪʨʦʚʘʥ ʠ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʠ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ (8,56 ʠ 7,43%, ʨʝʜʦʩʣʝʜʦʤ) ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (6,25 ʠ 5,12%, ʨʝʜʦʩʣʝʜʦʤ). ʇʣʦʜʦʚʠ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ ʠʤʘʣʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʰʝ˂ʝʨʘ (ʫʢʫʧʥʠʭ ʠ 

ʠʥʚʝʨʪʥʠʭ) ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʪʠʧ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. 

ɻʨʘʬʠʢʦʥ 33 ʧʨʠʢʘʟʫʿʝ ʠʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʬʘʢʪʦʨʘ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ. ɼʦʢ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʝ 

ʫʪʠʯʝ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝʝ˂ʨʘ, ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʙʠʦ ʿʝ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʧʣʦʜʦʚʠʤʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ.  

ʀʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠʩʧʦˀʠʣʘ ʿʝ ʪʘʢʦʹʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ 

ʩʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ (ɻʨʘʬʠʢʦʥ 34). ɻʝʥʝʨʘʣʥʦ, ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʠʤʘʣʘ 

ʿʝ ʩʦʨʪʘ ʄʠʢʝʨ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʿʝ 

ʨʝʛʠʩʪʨʦʚʘʥ ʢʦʜ ʧʣʦʜʦʚʘ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. 
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ʊʘʙʝʣʘ 36. ʋʪʠʮʘʿ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ, pH ʚʨʝʜʥʦʩʪʠ ʩʦʢʘ, ʰʝ˂ʝʨʘ, ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʠ ʠʥʜʝʢʩʘ 

ʩʣʘʩʪʠ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʫ 2020. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  

ʉʘʜʨʞʘʿ 

ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ 

ʤʘʪʝʨʠʿʝ (%) 

pH 

ʚʨʝʜʥʦʩʪ ʩʦʢʘ 

ʉʘʜʨʞʘʿ ʰʝ˂ʝʨʘ (%) ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʢʠʩʝʣʠʥʘ 

(%) 

ʀʥʜʝʢʩ ʩʣʘʩʪʠ ʋʢʫʧʥʠ 

 ʰʝ˂ʝʨʠ 

ʀʥʚʝʨʪʥʠ 

ʰʝ˂ʝʨʠ 
ʉʘʭʘʨʦʟʘ 

ʉʦʨʪʘ (ɸ)  

ʄʠʢʝʨ 12,69Ñ0,07 ʘ 3,22Ñ0,01 ʘ 8,56Ñ0,09 ʘ 7,43Ñ0,07 ʘ 1,09Ñ0,06 ʘ 0,81Ñ0,02 ʙ 11,28Ñ0,31 ʘ 

ɺʠʣʘʤʝʪ 11,21Ñ0,18 ʙ 2,95Ñ0,01 ʙ 6,25Ñ0,16 ʙ 5,12Ñ0,15 ʙ 1,04Ñ0,74 ʘ 1,34Ñ0,04 ʘ 5,18Ñ0,29 ʙ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ)  

ʂʊ 12,19Ñ0,28 ʘ 3,08Ñ0,03 ʘ 7,67±0,24 ʘ 6,52Ñ0,26 ʘ 1,10Ñ0,07 ʘ 1,12Ñ0,08 ʘ 8,20Ñ0,78 ʘ 

ʉʊ 11,71Ñ0,40 ʙ 3,08Ñ0,03 ʘ 7,14Ñ0,35 ʙ 6,03Ñ0,33 ʙ 1,02Ñ0,06 ʙ 1,06Ñ0,07 ʙ 8,26Ñ0,81 ʘ 

ANOVA  

ɸ *  *  *  *  ʥʟ *  *  

ɹ *  ʥʟ *  *  *  *  ʥʟ 

ɸ Ĭ ɹ *  ʥʟ *  *  *  *  ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (ʠʟʜʘʥʮʠʤʘ); ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ 

ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

 

ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ 
ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 33. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʫ 2020. ʛʦʜʠʥʠ  
 

ʘ ʘ 

ʙ 

ʮ 

0

1

2

3

4

5

6

7

8

9

10

ʂʊ ʉʊ 

(%
) 

ʄʠʢʝʨ ɺʠʣʘʤʝʪ 



Резултати истраживања 

91 

 
 

ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 34. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ 

ʫ 2020. ʛʦʜʠʥʠ 

 

ɿʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʩʨʝʜˁʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʩʘʜʨʞʘʿʘ ʩʘʭʘʨʦʟʝ ʠʩʧʦˀʝʥʝ ʩʫ ʩʘʤʦ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʠ ʪʦ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʫ ʧʣʦʜʦʚʠʤʘ 

ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (1,10%) ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʧʣʦʜʦʚʘ ʫʙʨʘʥʠʭ ʩʘ 

ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ (1,02%).  

ʀʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠʤʘʣʘ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʨʦʤʝʥʫ 

ʩʘʜʨʞʘʿʘ ʩʘʭʘʨʦʟʝ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ (ɻʨʘʬʠʢʦʥ 35). ɿʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʠʤʘʣʠ ʩʫ 

ʧʣʦʜʦʚʠ ʫʙʨʘʥʠ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʧʣʦʜʦʚʠʤʘ ʫʙʨʘʥʠʭ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʥʦʤ ʤʝʪʦʜʦʤ 

ʨʘʟʤʥʦʞʘʚʘˁʘ. ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʨʘʟʣʠʢʘ ʫ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʩʘʭʘʨʦʟʝ ʫ ʧʣʦʜʦʚʠʤʘ ʥʝ ʟʘʚʠʩʠ 

ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 35. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʫ ʧʣʦʜʫ 

ʤʘʣʠʥʝ ʫ 2020. ʛʦʜʠʥʠ 

 

ʉʦʨʪʘ ʠ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʠ ʥʘ ʚʘʨʠʨʘˁʝ ʩʘʜʨʞʘʿʘ 

ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ. ʄʝʹʫ ʠʩʧʠʪʠʚʘʥʠʤ ʩʦʨʪʘʤʘ, ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ ɺʠʣʘʤʝʪ (1,34%) ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ʄʠʢʝʨ (0,81%). 

ʇʣʦʜʦʚʠ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʠ ʩʫ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ 

ʚʨʝʜʥʦʩʪʠ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʧʣʦʜʦʚʠʤʘ ʫʙʨʘʥʠʤ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ 

ʩʪʘʥʜʘʨʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ. 
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ʋʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʩʢʦʛ ʝʬʝʢʪʘ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʢʠʩʝʣʠʥʘ ʧʨʠʢʘʟʘʥ ʿʝ ʫ ɻʨʘʬʠʢʦʥʫ 36. ʅʘ ʦʩʥʦʚʫ ʧʨʠʢʘʟʘʥʠʭ ʧʦʜʘʪʘʢʘ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ 

ʿʝ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʠʤʘʣʘ ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ. ɿʥʘʯʘʿʥʦ ʥʠʞʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʢʦʜ 

ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʠʥʪʝʨʘʢʮʠʿʩʢʝ ʢʦʤʙʠʥʘʮʠʿʝ 

ʩʦʨʪʘ/ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʝ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 36. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ  ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʠʩʝʣʠʥʘ 

ʫ 2020. ʛʦʜʠʥʠ  

 

ʀʥʜʝʢʩ ʩʣʘʩʪʠ ʪʦʢʦʤ 2020. ʛʦʜʠʥʝ ʙʠʦ ʿʝ ʚʝ˂ʠ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʢʘʦ ʠ ʫ ʧʨʝʪʭʦʜʥʦʿ 

ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ. ʉʦʨʪʘ ʄʠʢʝʨ ʩʝ ʦʜʣʠʢʦʚʘʣʘ ʚʝ˂ʠʤ ʩʘʜʨʞʘʿʝʤ ʰʝ˂ʝʨʘ ʠ ʥʠʞʠʤ 

ʩʘʜʨʞʘʿʝʤ ʢʠʩʝʣʠʥʘ, ʰʪʦ ʿʝ ʫʩʣʦʚʠʣʦ ʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʠʥʜʝʢʩʘ ʩʣʘʩʪʠ 

(11,28) ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ (5,18). ʋʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʧʦʤʝʥʫʪʠ 

ʧʘʨʘʤʝʪʘʨ ʥʠʿʝ ʫʪʚʨʹʝʥ. 

ʈʝʟʫʣʪʘʪʠ ʩʘʜʨʞʘʿʘ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ, ʰʝ˂ʝʨʘ, ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ, pH 

ʚʨʝʜʥʦʩʪ ʩʦʢʘ ʠ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʫ 2021. ʛʦʜʠʥʝ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ ʊʘʙʝʣʠ 37. 

ʅʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʧʨʠʢʘʟʘʥʠʭ ʫ ʊʘʙʝʣʠ 37 ʤʦʞʝ ʩʝ ʟʘʧʘʟʠʪʠ ʜʘ ʩʫ ʩʦʨʪʘ, ʨʝʞʠʤ 

ʥʘʚʦʜˁʘʚʘˁʘ ʠ ˁʠʭʦʚʘ ʠʥʪʝʨʘʢʮʠʿʘ, ʢʘʦ ʠ ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʠʤʘʣʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ. ɿʥʘʯʘʿʥʦ ʥʠʞʠ 

ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʟʘʙʝʣʝʞʝʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ 

ʄʠʢʝʨ (11,58 ʠ 13,63%, ʨʝʜʦʩʣʝʜʦʤ). ʇʦʩʪʦʿʘˁʝ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʫʪʚʨʹʝʥʦ ʿʝ ʠ ʠʟʤʝʹʫ 

ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. ʇʨʠʢʘʟʘʥʠ ʧʦʜʘʮʠ ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʥʘʿʚʠʰʠ ʩʘʜʨʞʘʿ 

ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʨʝʛʠʩʪʨʦʚʘʥ ʧʨʠ ʨʝʞʠʤʫ 25% ɽʊʩ, ʩʘ ʟʥʘʯʘʿʥʦʤ ʨʘʟʣʠʢʦʤ ʩʘʤʦ ʫ 

ʦʜʥʦʩʫ ʥʘ ʥʘʚʦʜˁʘʚʘˁʝ 100% ɽʊʩ. 

ɽʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿʝ ʠʟʤʝʹʫ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʚʘʨʠʨʘˁʝ ʩʘʜʨʞʘʿʘ 

ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ɻʨʘʬʠʢʦʥʫ 37, ʘ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ɻʨʘʬʠʢʦʥʫ 38. ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ 

ʟʘʙʝʣʝʞʝʥ ʿʝ ʫ ʧʣʦʜʦʚʠʤʘ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʙʝʟ ʟʥʘʯʘʿʥʠʭ 

ʨʘʟʣʠʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʪʠʧ ʩʘʜʥʠʮʘ, ʜʦʢ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʦʛ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʨʘʟʣʠʢʘ ʥʠʿʝ ʧʦʩʪʦʿʘʣʘ (ɻʨʘʬʠʢʦʥ 37). ʈʝʞʠʤʠ ʥʘʚʦʜˁʘʚʘˁʘ (50% ʠ 25% ɽʊʩ) 

ʠʤʘʣʠ ʩʫ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʜʦʢ ʢʦʜ 

ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʚʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ (ɻʨʘʬʠʢʦʥ 38). 
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ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 37. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ 

ʤʘʪʝʨʠʿʝ ʫ 2021. ʛʦʜʠʥʠ 

 

 
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 

0,05) 

ɻʨʘʬʠʢʦʥ 38. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ 

ʤʘʪʝʨʠʿʝ ʫ 2021. ʛʦʜʠʥʠ. 

 

ʉʦʨʪʘ, ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʠ ʥʘʚʦʜˁʘʚʘˁʘ, ʢʘʦ ʠ ˁʠʭʦʚʘ ʠʥʪʝʨʘʢʮʠʿʘ 

ʟʥʘʯʘʿʥʦ ʩʫ ʫʪʠʮʘʣʠ ʥʘ ʧʨʦʤʝʥʫ pH ʚʨʝʜʥʦʩʪʠ ʩʦʢʘ ʤʘʣʠʥʝ. ɿʥʘʯʘʿʥʦ ʚʝ˂ʘ pH ʚʨʝʜʥʦʩʪ ʩʦʢʘ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ. ɺʨʝʜʥʦʩʪ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ 

ʙʠʣʘ ʿʝ ʥʝʟʥʘʪʥʦ ʥʠʞʘ ʢʦʜ ʧʣʦʜʦʚʘ ʫʙʨʘʥʠʭ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ 

(3,33) ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʦʜʦʚʝ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʠʟʜʘʥʮʠʤʘ (3,37). ʅʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ pH 

ʚʨʝʜʥʦʩʪ ʩʦʢʘ ʤʘʣʠʥʝ ʫʪʚʨʹʝʥʘ ʿʝ ʧʨʠ ʜʝʬʠʮʠʪʫ ʚʦʜʝ ʦʜ 50% ETc, ʙʝʟ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʨʝʞʠʤ ʦʜ 25% ETc.  

ʅʘ ɻʨʘʬʠʢʦʥʫ 39 ʧʨʠʢʘʟʘʥ ʿʝ ʝʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ 

ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ pH ʚʨʝʜʥʦʩʪ ʩʦʢʘ. ʉʦʨʪʘ ʄʠʢʝʨ ʿʝ ʠʤʘʣʘ ʚʝ˂ʫ pH ʚʨʝʜʥʦʩʪ ʩʦʢʘ ʧʨʠ 

ʜʝʬʠʮʠʪʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ʠ 50% Eʊc ʢʦʜ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʠʟʜʘʥʮʠʤʘ, ʢʘʦ ʠ ʧʨʠ 

50% ɽʊʩ ʢʦʜ ʧʣʦʜʦʚʘ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, 

ʥʘʿʥʠʞʝ pH ʚʨʝʜʥʦʩʪʠ ʩʫ ʟʘʙʝʣʝʞʝʥʝ ʫ ʪʨʝʪʤʘʥʠʤʘ ʩʘ 100% ʠ 50% ɽʊʩ ʢʦʜ ʙʠˀʘʢʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʜʦʢ ʿʝ ʫ ʪʨʝʪʤʘʥʫ ʩʘ 25% Eʊc ʥʘʿʥʠʞʘ ʚʨʝʜʥʦʩʪ 

ʟʘʙʝʣʝʞʝʥʘ ʫ ʧʣʦʜʦʚʠʤʘ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʥʦʤ ʤʝʪʦʜʦʤ. 
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ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 
ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 39. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ pH 
ʚʨʝʜʥʦʩʪ ʩʦʢʘ ʤʘʣʠʥʝ ʫ 2021. ʛʦʜʠʥʠ  
 

ʉʦʨʪʘ ʿʝ ʫʪʠʮʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ. ɿʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ 
ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʝ ʄʠʢʝʨ (8,41%) ʨʝʟʫʣʪʠʨʘʦ ʿʝ ʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠʤ ʩʘʜʨʞʘʿʝʤ 
ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ (8,05%), ʜʦʢ ʿʝ ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʙʠʦ ʟʥʘʪʥʦ ʥʠʞʠ (0,33%) ʫ ʧʦʨʝʹʝˁʫ ʩʘ 
ʩʦʨʪʦʤ ɺʠʣʘʤʝʪ. ʈʘʟʣʠʢʝ ʫ ʩʨʝʜˁʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʠʩʧʦˀʝʥʝ ʩʫ ʧʦʜ 
ʫʪʠʮʘʿʝʤ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. ɿʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʧʨʠ 
ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% Eʊc (7,76%) ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% ɽʊʩ. 

ʋʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 
ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ɻʨʘʬʠʢʦʥʫ 40. ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʥʠʞʠ 
ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ ʧʨʠ 50% Eʊc ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʢʦʜ ʧʣʦʜʦʚʘ ʩʘ 
ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ, ʜʦʢ ʩʫ ʦʩʪʘʣʝ ʢʦʤʙʠʥʘʮʠʿʝ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ 
ʤʘʪʝʨʠʿʘʣʘ/ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʠʤʘʣʝ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ. ʂʦʜ ʩʦʨʪʝ 
ɺʠʣʘʤʝʪ, ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʩʫ ʨʝʛʠʩʪʨʦʚʘʥʝ ʧʨʠ 25% Eʊc ʢʦʜ ʦʙʘ ʪʠʧʘ 
ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʩ ʪʠʤ ʜʘ ʫ ʧʣʦʜʦʚʠʤʘ ʩʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ ʨʘʟʣʠʢʝ ʫ 
ʩʘʜʨʞʘʿʫ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʥʠʩʫ ʙʠʣʝ ʟʥʘʯʘʿʥʝ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 
ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 40. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 
ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʫ 2021. ʛʦʜʠʥʠ  

 
ʇʨʦʫʯʘʚʘʥʠ ʬʘʢʪʦʨʠ ʟʥʘʯʘʿʥʦ ʩʫ ʫʪʠʮʘʣʠ ʥʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʠ 

ʩʘʭʘʨʦʟʝ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ. ʇʣʦʜʦʚʠ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʠ ʩʫ 
ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ (7,01%) ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʦʜʦʚʝ ʫʙʨʘʥʝ ʩʘ ʜʨʫʛʦʛ ʪʠʧʘ ʩʘʜʥʦʛ 
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ʤʘʪʝʨʠʿʘʣʘ, ʜʦʢ ʿʝ ʟʘ ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʟʘʙʝʣʝʞʝʥ ʦʙʨʥʫʪ ʪʨʝʥʜ. ʊʨʝʪʤʘʥ ʥʘʚʦʜˁʘʚʘˁʘ ʩʘ 
100% ɽʊʩ ʫʩʣʦʚʠʦ ʿʝ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ, ʜʦʢ ʿʝ ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʙʠʦ 
ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʨʠ ʥʘʚʦʜˁʘʚʘˁʫ ʤʘʣʠʥʝ ʩʘ ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ (25% ʠ 50% ɽʊʩ). 

ʅʘ ɻʨʘʬʠʢʦʥʫ 41 ʧʨʠʢʘʟʘʥ ʿʝ ʝʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 
ʩʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʫ ʧʣʦʜʦʚʠʤʘ ʤʘʣʠʥʝ. ɿʥʘʯʘʿʥʦ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ 
ʩʫ ʨʝʛʠʩʪʨʦʚʘʥʝ ʧʨʠ 100% Eʊc ʟʘ ʩʦʨʪʫ ʄʠʢʝʨ, ʩʘʤʦ ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% 
ɽʊʩ. ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʨʘʟʣʠʢʘ ʥʠʿʝ ʫʦʯʝʥʘ ʫ ʩʘʜʨʞʘʿʫ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʠʟʤʝʹʫ 100% ʠ 
50% ɽʊʩ, ʜʦʢ ʿʝ ʥʘʿʚʠʰʘ ʚʨʝʜʥʦʩʪ ʨʝʛʠʩʪʨʦʚʘʥʘ ʧʨʠ 25% ɽʊʩ. 

 

 
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 

0,05) 

ɻʨʘʬʠʢʦʥ 41. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʫ 

2021. ɻʦʜʠʥʠ 

 

ʅʘ ɻʨʘʬʠʢʦʥʫ 42 ʧʨʠʢʘʟʘʥ ʿʝ ʫʪʠʮʘʿ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ 

ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʫ ʧʣʦʜʦʚʠʤʘ ʤʘʣʠʥʝ ʪʦʢʦʤ 2021. ʛʦʜʠʥʠ. ʇʣʦʜʦʚʠ 

ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʧʦʢʘʟʘʣʠ ʩʫ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʩʘʭʘʨʦʟʝ ʫ ʦʜʥʦʩʫ ʥʘ ʄʠʢʝʨ ʙʝʟ ʦʙʟʠʨʘ 

ʥʘ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ. ʊʘʢʦʹʝ ʧʣʦʜʦʚʠ ʩʘ ʩʘʜʥʠʮʘ 

ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ ʠʤʘʣʠ ʩʫ ʚʠʰʝ ʩʘʭʘʨʦʟʝ, ʧʦʩʝʙʥʦ ʧʨʠ 

ʥʘʚʦʜˁʘʚʘˁʫ 50% Eʊc ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% Eʊc ʦʩʪʚʘʨʠʣʝ ʩʫ ʩʣʠʯʥʝ ʚʨʝʜʥʦʩʪʠ 

ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ. 
 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 
ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 42. ɽʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 
ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʫ 2021. ʛʦʜʠʥʠ 
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ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʫʪʚʨʹʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ 
ˁʠʭʦʚʝ ʠʥʪʝʨʘʢʮʠʿʝ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ. ɿʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ 
ʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ʄʠʢʝʨ (1,26 ʠ 0,91%, ʨʝʜʦʩʣʝʜʦʤ). 
ʇʣʦʜʦʚʠ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʠ ʩʫ ʥʠʞʝ ʚʨʝʜʥʦʩʪʠ ʧʦʤʝʥʫʪʦʛ 
ʧʘʨʘʤʝʪʨʘ (1,03%) ʦʜ ʧʣʦʜʦʚʘ ʫʙʨʘʥʠʭ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 
(1,14%). ʋʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʥʠʿʝ ʫʪʚʨʹʝʥ. 

ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 
ʢʠʩʝʣʠʥʘ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ɻʨʘʬʠʢʦʥʫ 43. ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʧʣʦʜʦʚʠ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ 
ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʠʤʘʣʠ ʩʫ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʜʨʫʛʝ 
ʠʥʪʝʨʘʢʮʠʿʩʢʝ ʢʦʤʙʠʥʘʮʠʿʝ.  

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 
ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 43. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ 
ʫ 2021. ʛʦʜʠʥʠ 

 
ʋʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʙʠʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ. ɺʝ˂ʘ ʚʨʝʜʥʦʩʪ ʦʚʦʛ 

ʧʘʨʘʤʝʪʨʘ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ (9,36) ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ (5,31). ʋʪʠʮʘʿ ʧʦʨʝʢʣʘ 
ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʧʣʦʜʘ ʥʠʿʝ ʫʪʚʨʹʝʥ.  

ʅʘ ɻʨʘʬʠʢʦʥʫ 44 ʧʨʠʢʘʟʘʥ ʿʝ ʝʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 
ʥʘ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʧʣʦʜʘ ʤʘʣʠʥʝ ʫ 2021. ʛʦʜʠʥʠ. ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʿʝ ʙʠʦ 
ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʧʣʦʜʦʚʠʤʘ ʩʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʙʠˀʘʢʘ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ 
ʟʘʙʝʣʝʞʝʥ ʩʫʧʨʦʪʘʥ ʝʬʝʢʘʪ ï ʚʝ˂ʠ ʩʪʝʧʝʥ ʩʣʘʩʪʠ ʿʝ ʟʘʙʝʣʝʞʝʥ ʢʦʜ ʧʣʦʜʦʚʘ ʙʠˀʘʢʘ 
ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 
ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 44. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʧʣʦʜʘ ʫ 
2021. ʛʦʜʠʥʠ 
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ʊʘʙʝʣʘ 37. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ, pH ʚʨʝʜʥʦʩʪʠ ʩʦʢʘ, ʰʝ˂ʝʨʘ, ʫʢʫʧʥʠʭ 

ʢʠʩʝʣʠʥʘ ʠ ʠʥʜʝʢʩʘ ʩʣʘʩʪʠ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʫ 2021. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  

ʉʘʜʨʞʘʿ 

ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ 

ʤʘʪʝʨʠʿʝ (%) 

pH 

ʚʨʝʜʥʦʩʪ ʩʦʢʘ 

ʉʘʜʨʞʘʿ ʰʝ˂ʝʨʘ (%) ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʢʠʩʝʣʠʥʘ 

(%) 

ʀʥʜʝʢʩ ʩʣʘʩʪʠ ʋʢʫʧʥʠ 

ʰʝ˂ʝʨʠ 

ʀʥʚʝʨʪʥʠ 

ʰʝ˂ʝʨʠ 
ʉʘʭʘʨʦʟʘ 

ʉʦʨʪʘ (ɸ)  

ʄʠʢʝʨ 13,63±0,17 a 3,47Ñ0,02 ʘ 8,41±0,11 a 8,05±0,12 a 0,33Ñ0,03 ʙ 0,91Ñ0,03 ʙ 9,36Ñ0,27 ʘ 

ɺʠʣʘʤʝʪ 11,58Ñ0,10 ʙ 3,23Ñ0,02 ʙ 6,50Ñ0,14 ʙ 5,74Ñ0,08 ʙ 0,78±0,08 a 1,26±0,05 a 5,31Ñ0,24 ʙ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ)  

ʂʊ 12,63Ñ0,31 ʘ 3,33Ñ0,04 ʙ 7,52Ñ0,30 ʘ 7,01±0,32 a 0,47Ñ0,07 ʙ 1,03Ñ0,02 ʙ 7,41Ñ0,42 ʘ 

ʉʊ 12,58Ñ0,25 ʘ 3,37Ñ0,03 ʘ 7,40Ñ0,22 ʘ 6,77Ñ0,27 ʙ 0,64Ñ0,09 ʘ 1,14±0,08 a 7,25Ñ0,66 ʘ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ)  

100% ɽʊʩ 12,26Ñ0,26 ʙ 3,32Ñ0,04 ʙ 7,40Ñ0,40 ʘʙ 6,99±0,43 a 0,39Ñ0,07 ʙ 1,06±0,07 a 7,40Ñ0,75 ʘ 

50% ɽʊʩ 12,63Ñ0,39 ʘʙ 3,39±0,05 a 7,22Ñ0,32 ʙ 6,63Ñ0,35 ʙ 0,64±0,09 a 1,09±0,08 a 7,12Ñ0,72 ʘ 

25% ɽʊʩ 12,91Ñ0,40 ʘ 3,33Ñ0,04 aʙ 7,76±0,22 a 7,06Ñ0,31 ʘ 0,64±0,11 a 1,10±0,08 a 7,47Ñ0,58 ʘ 

ANOVA  

ɸ *  *  *  *  *  *  *  

ɹ ʥʟ * ʥʟ *  *  *  ʥʟ 

ɺ *  *  *  *  *  ʥʟ ʥʟ 

ɸ Ĭ ɹ *  ʥʟ *  ʥʟ *  *  *  

ɸ Ĭ ɺ *  *  *  *  *  ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ ʥʟ * *  ʥʟ *  ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ 

ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05)
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5.3.5.2. ʉʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ, ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ, ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ 

ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʤʘʣʠʥʝ 

ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ C, ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ, ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ, ʢʘʦ 

ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʫ ʬʫʥʢʮʠʿʠ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʫ 2019. ʛʦʜʠʥʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʊʘʙʝʣʠ 38. 

 
ʊʘʙʝʣʘ 38. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ, 

ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ, ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʫ 2019. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  

ɺʠʪʘʤʠʥ ʉ 

(mg/100 g 

ʩʚ. ʤ. ʧʣʦ.) 

ʋʢʫʧʥʠ  

ʘʥʪʦʮʠʿʘʥʠ 

(mg ʝʢʚ. ʮ-3-ʛ/  

100 g
 
ʩʚ. ʤ. ʧʣʦ.) 

ʋʢʫʧʥʠ ʬʝʥʦʣʠ 

(mg ʝʢʚ. ʛ. 

ʢ./100  

g
 
ʩʚ. ʤ. ʧʣʦ.) 

ɸʥʪʠʦʢʩʠʜʘʪʠʚʥʠ 

ʢʘʧʘʮʠʪʝʪ 

(µmol TE/100 g
 
ʩʚ. ʤ. ʧʣʦ.) 

ABTS  

 ʪʝʩʪ 

DPPH  

ʪʝʩʪ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 27,4±0,7 ʙ 29,9±3,8 ʙ 196,1±6,9 a 10,9±0,4 a 80,2±1,9 a 

ɺʠʣʘʤʝʪ 30,4±0,9 ʘ 35,4±5,5 a 167,7±4,8 ʙ 8,8±0,4 ʙ 69,0±1,7 ʙ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 28,9±0,9 ʘ 29,6±2,0 a 171,3±5,8 ʙ 9,3±0,5 ʙ 70,5±1,9 ʘ 

ʉʊ 28,8±0,9 ʘ 35,4±2,2 ʙ 192,5±6,9 a 10,4±0,4 a 78,7±2,2 ʘ 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 28,2±0,7 ʘ 34,1±3,9 ʘ 165,7±7,8 ʙ 9,8±0,6 ʘʙ 72,1±3,2 ʘ 

50% ɽʊʩ 28,8±0,8 ʘ 31,6±2,1 ʘ 183,9±7,9 a 8,7±0,5 ʙ 76,2±2,3 ʘ 

25% ɽʊʩ 29,7±1,6 ʘ 31,9±1,8 ʘ 196,1±7,4 a 11,0±0,4 a 75,5±2,7 ʘ 

ANOVA 

ɸ *  *  *  *  *  

ɹ ʥʟ * *  *  *  

ɺ ʥʟ ʥʟ *  *  ʥʟ 

ɸ Ĭ ɹ *  *  *  ʥʟ ʥʟ 

ɸ Ĭ ɺ *  ʥʟ ʥʟ ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ * *  *  *  

ɸ Ĭ ɹ Ĭ ɺ ʥʟ * ʥʟ *  ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ (ʠʟʜʘʥʮʠʤʘ). 

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʫʪʚʨʹʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʦʨʪʝ, ʠʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ/ʧʦʨʝʢʣʘ 

ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɻʨʘʬʠʢʦʥ 45), ʢʘʦ ʠ ʩʦʨʪʘ/ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ 

ʚʠʪʘʤʠʥʘ ʉ ʫ ʧʣʦʜʦʚʠʤʘ (ɻʨʘʬʠʢʦʥ 36). ɿʥʘʯʘʿʥʦ ʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʚʠʪʘʤʠʥʘ ʉ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ 

ɺʠʣʘʤʝʪ (30,4 mg/100 g
 
ʩʚ. ʤ. ʧʣʦ.) ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ʄʠʢʝʨ (27,4 mg/100 g ʩʚ. ʤ. ʧʣʦ.). 

ʋʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ ʉ 

ʥʠʿʝ ʫʪʚʨʹʝʥ.  

ɽʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʫ ʧʣʦʜʫ 

ʤʘʣʠʥʝ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ɻʨʘʬʠʢʦʥʫ 45, ʘ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ɻʨʘʬʠʢʦʥʫ 

46. ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʠʿʝ ʠʤʘʣʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ ʉ 

ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʪʠʧ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ (ɻʨʘʬʠʢʦʥ 45). ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ETc ʫʩʣʦʚʠʦ ʿʝ  ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ 

ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ ʉ ʩʘʤʦ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʥʪʝʨʘʢʮʠʿʩʢʝ ʢʦʤʙʠʥʘʮʠʿʝ,  

ʜʦʢ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʨʘʟʣʠʢʝ ʥʠʩʫ ʝʚʠʜʝʥʪʠʨʘʥʝ (ɻʨʘʬʠʢʦʥ 46).  

 



Резултати истраживања 

99 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 45. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʫ 

2019. ʛʦʜʠʥʠ 

 

 
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 

0,05) 

ɻʨʘʬʠʢʦʥ 46. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ C ʫ 2019. 

ʛʦʜʠʥʠ 

 

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʟʥʘʯʘʿʥʦ ʩʫ ʩʝ ʨʘʟʣʠʢʦʚʘʣʝ ʠʟʤʝʹʫ 

ʩʦʨʪʠ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ɿʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ 

ʝʚʠʜʝʥʪʠʨʘʥʘ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ. ʇʣʦʜʦʚʠ ʩʘ ʙʠˀʘʢʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʠ ʩʫ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʧʣʦʜʦʚʠʤʘ ʫʙʨʘʥʠʤ ʩʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ ʤʘʣʠʥʝ.  

ɽʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ɻʨʘʬʠʢʦʥʫ 47. ɿʥʘʯʘʿʥʦ 

ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʫ ʧʣʦʜʦʚʠʤʘ ʤʘʣʠʥʝ 

ʫʙʨʘʥʠʤ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% 

Eʊʩ ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʠʥʪʝʨʘʢʮʠʿʩʢʝ ʢʦʤʙʠʥʘʮʠʿʝ. ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʚʠʩʦʢʘ ʚʨʝʜʥʦʩʪ 

ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʫ ʧʣʦʜʦʚʠʤʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ 

ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% ɽʊʩ. ʆʚʘ ʚʨʝʜʥʦʩʪ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʿʝ ʙʠʣʘ 

ʟʥʘʯʘʿʥʦ ʚʠʰʘ ʩʘʤʦ ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʫ ʧʣʦʜʦʚʠʤʘ ʫʙʨʘʥʠʤ ʩʘ ʙʠˀʘʢʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ 100% Eʊʩ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʠ ʢʦʜ ʩʪʘʥʜʘʨʜʥʦ 

ʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ ʧʨʠ ʜʝʬʠʮʠʪʫ ʚʦʜʝ ʦʜ 50% ETʩ. 

 

ʙ 
ʘʙ 

ʮ 

ʘ 

0

5

10

15

20

25

30

35

ʄʠʢʝʨ ɺʠʣʘʤʝʪ 

(
m
g
 
1
0
0
/
g
 
ʩ
ʚ
.
 
ʤ
.
 
ʧ
ʣ
ʦ
.
)

 

ʂʊ ʉʊ 

ʙ 
ʙ ʙ 

ʙ ʙ 

ʘ 

0

5

10

15

20

25

30

35

40

100% ɽʊʩ 50% ɽʊʩ 25% ɽʊʩ 

(
m
g
 
1
0
0
/
g
 
 
ʩ
ʚ
.
 
ʤ
.
 
ʧ
ʣ
ʦ
.
)

 

ʄʠʢʝʨ ɺʠʣʘʤʝʪ 



Резултати истраживања 

100 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ; ʮ-3-ʛ  

ʮʠʿʘʥʠʜʠʥ-3-ʛʣʫʢʦʟʠʜ. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ 

(Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 47. ɽʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʫ  ʧʣʦʜʫ ʤʘʣʠʥʝ ʫ 2019. ʛʦʜʠʥʠ 

 

ɿʥʘʯʘʿʥʦ ʚʘʨʠʨʘˁʝ ʫ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʫʩʣʦʚʠʣʠ ʩʫ 

ʩʚʠ ʧʦʿʝʜʠʥʘʯʥʠ ʬʘʢʪʦʨʠ ʠ ʠʥʪʝʨʘʢʮʠʿʩʢʝ ʢʦʤʙʠʥʘʮʠʿʝ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

(ɻʨʘʬʠʢʦʥ 48), ʢʘʦ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ (ɻʨʘʬʠʢʦʥ 49). 

ɿʥʘʯʘʿʥʦ ʚʠʰʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ ʄʠʢʝʨ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ 

ɺʠʣʘʤʝʪ. ʇʣʦʜʦʚʠ ʧʦʨʝʢʣʦʤ ʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʠ ʩʫ ʥʠʞʝ 

ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʦʜ ʧʣʦʜʦʚʘ ʩʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ. ɺʦʜʥʠ 

ʜʝʬʠʮʠʪʠ ʩʫ ʫʪʠʮʘʣʠ ʥʘ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ, ʙʝʟ ʩʪʘʪʠʩʪʠʯʢʝ ʨʘʟʣʠʢʝ 

ʠʟʤʝʹʫ ˁʠʭ, ʜʦʢ ʿʝ ʥʘʿʥʠʞʘ ʚʨʝʜʥʦʩʪ ʨʝʛʠʩʪʨʦʚʘʥʘ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ.   

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ; ʛ.ʢ.  

ʛʘʣʥʘ ʢʠʩʝʣʠʥʘ. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ 

(Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 48. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʫ 

2019. ʛʦʜʠʥʠ 

 

ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ 

ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ɻʨʘʬʠʢʦʥʫ 48, ʜʦʢ ʿʝ ʝʬʝʢʘʪ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ ʧʨʠʢʘʟʘʥ ʥʘ ɻʨʘʬʠʢʦʥʫ 49. ʅʘ ʦʩʥʦʚʫ ʧʨʠʢʘʟʘʥʠʭ ʧʦʜʘʪʘʢʘ ʫʦʯʘʚʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʚʠʰʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ ʩʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ 

ʩʘʜʥʠʮʘ (ɻʨʘʬʠʢʦʥ 48). ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʨʘʟʣʠʢʘ ʫ ʩʘʜʨʞʘʿʫ ʫʢʫʧʥʠʭ 

ʬʝʥʦʣʘ ʠʟʤʝʹʫ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʤ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʥʠʿʝ 

ʙʠʣʘ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʘ. ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% Eʊʩ ʧʦʟʠʪʠʚʥʦ ʿʝ ʫʪʠʮʘʦ ʥʘ ʩʘʜʨʞʘʿ 

ʬ 

ʝ 

ʝ 

ʘ 

ʙʮʜʝ ʙʮʜʝ 
ʮʜ 

ʘʙ 

ʙʮʜ 

ʙʮʜ 

ʜʝ 

ʙʮ 

0

10

20

30

40

50

60

70

100% ɽʊʩ 50% ɽʊʩ 25% ɽʊʩ 100% ɽʊʩ 50% ɽʊʩ 25% ɽʊʩ 

ʂʊ ʉʊ  

(m
g
 
ʝ
ʢ
ʚ
.
 

ʮ
-3

-ʛ
/ 
1

0
0

 g
 ʩ
ʚ
.
 
ʤ
.
 
ʧ
ʣ
ʦ
.
)
 

 

ʄʠʢʝʨ ɺʠʣʘʤʝʪ 

ʙ 
ʮ 

a 

ʙʮ 

0

50

100

150

200

250

ʄʠʢʝʨ ɺʠʣʘʤʝʪ 

(m
g
 
ʝ
ʢ
ʚ
.
 
ʛ

. 
ʢ

. 
/ 
1
0
0
 
g
 
 
ʩ
ʚ
.
 
ʤ
.
 
ʧ
ʣ
ʦ

.)
 

ʂʊ ʉʊ 



Резултати истраживања 

101 

ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʢʦʜ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ. ʂʦʜ ʧʣʦʜʦʚʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʥʘʿʥʠʞʘ ʚʨʝʜʥʦʩʪ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʧʨʠ 

ʥʘʚʦʜˁʘʚʘˁʫ ʦʜ 100% Eʊc, ʜʦʢ ʠʟʤʝʹʫ ʚʦʜʥʠʭ ʜʝʬʠʮʠʪʘ ʨʘʟʣʠʢʘ ʥʠʿʝ ʫʦʯʝʥʘ (ɻʨʘʬʠʢʦʥ 49).   
 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ; 

ʛ.ʢ.  ʛʘʣʥʘ ʢʠʩʝʣʠʥʘ. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 49. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ 

ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʫ 2019. ʛʦʜʠʥʠ 

 

ɸʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʤʘʣʠʥʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʬʘʢʪʦʨʘ 

ʦʜʨʝʹʝʥ ʿʝ ʢʦʨʠʰ˂ʝˁʝʤ ABTS ʠ DPPH ʪʝʩʪʦʚʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʩʪʠ. ɺʘʨʠʨʘˁʝ ʩʘʜʨʞʘʿʘ 

ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʤ ʩʦʨʪʘʤʘ ʙʠʣʦ ʿʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦ ʚʘʨʠʨʘˁʫ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʧʣʦʜʘ, ʧʘ ʿʝ ʪʘʢʦ ʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ 

ʧʣʦʜʘ ʝʚʠʜʝʥʪʠʨʘʥ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʧʨʠʤʝʥʦʤ ʦʙʘ ʪʝʩʪʘ (10,9 ʠ 80,2 Õmol TE/100 g ʩʚ. ʤ. 

ʧʣʦ., ʨʝʜʦʩʣʝʜʦʤ) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ (8,8 ʠ 69,0 Õmol TE/100 g ʩʚ. ʤ. ʧʣʦ., 

ʨʝʜʦʩʣʝʜʦʤ. ʇʨʠʤʝʥʦʤ ABTS ʪʝʩʪʘ ʫʪʚʨʹʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ. ʇʣʦʜʦʚʠ ʩʘ ʙʠʘˀʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ  ʠʤʘʣʠ ʩʫ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʦʜ 

ʧʣʦʜʦʚʘ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʊʘʢʦʹʝ, ʦʜʨʝʹʠʚʘˁʝʤ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʧʣʦʜʘ ʢʦʨʠʰ˂ʝˁʝʤ ABTS ʪʝʩʪʘ ʫʪʚʨʹʝʥ ʿʝ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ 

ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʦʤʝʥʫʪʠ ʧʘʨʘʤʝʪʘʨ. ʅʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʧʨʠ ʨʝʞʠʤʫ 

ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ɽʊʩ, ʙʝʟ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʦʜʥʦʩʫ ʥʘ 100% ɽʊʩ.   

ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʦʜʨʝʹʝʥ ʧʨʠʤʝʥʦʤ ABTS ʪʝʩʪʘ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ɻʨʘʬʠʢʦʥʫ 50. 

ʉʦʨʪʘ ʄʠʢʝʨ ʧʨʠ ʦʧʪʠʤʘʣʥʦʤ ʥʘʚʦʜˁʘʚʘˁʫ ʠ ʥʘʚʦʜˁʘʚʘˁʫ ʩʘ ʢʦʣʠʯʠʥʦʤ ʦʜ 25% Eʊc 

ʧʦʢʘʟʫʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʫ ʦʜʥʦʩʫ ʥʘ ʪʨʝʪʤʘʥ ʩʘ 50% Eʊc, ʙʝʟ 

ʦʙʟʠʨʘ ʥʘ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʩʫ ʫʦʯʝʥʝ ʧʨʠ 

ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% Eʊʩ ʩʘʤʦ ʢʦʜ ʩʘʜʥʠʮʘ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ 

ʤʝʪʦʜʦʤ.  

ʅʘ ɻʨʘʬʠʢʦʥʫ 51 ʧʨʠʢʘʟʘʥ ʿʝ ʝʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿʝ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʤʘʣʠʥʝ ʦʜʨʝʹʝʥ ʧʨʠʤʝʥʦʤ DPPH ʪʝʩʪʘ. 

ʉʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ ʩʫ ʠʤʘʣʝ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ 

ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʙʠˀʢʘʤʘ ʧʨʦʠʟʚʝʜʝʥʠʤ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʧʨʠ ʯʝʤʫ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʠʩʫ ʫʦʯʝʥʝ ʢʦʜ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ 

ʩʘʜʥʠʮʘ. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʧʣʦʜʦʚʠ ʫʙʨʘʥʠ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ 

ʠʤʘʣʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 

50% ɽʊʩ, ʜʦʢ ʠʟʤʝʹʫ ʦʩʪʘʣʘ ʜʚʘ ʪʨʝʪʤʘʥʘ (100% ʠ 25% ɽʊʩ) ʨʘʟʣʠʢʘ ʥʠʿʝ ʫʦʯʝʥʘ. 
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ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 50. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʧʨʠʤʝʥʦʤ ABTS ʪʝʩʪʘ ʫ 2019. ʛʦʜʠʥʠ 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 51. ɽʬʝʢʘʪ ʠʥʪʝʨʘʢʮʠʿʝ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʧʨʠʤʝʥʦʤ DPPH ʪʝʩʪʘ ʫ 2019. ʛʦʜʠʥʠ 

 

ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ ʉ, ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ, ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʫ ʬʫʥʢʮʠʿʠ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʫ 2020. ʛʦʜʠʥʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʊʘʙʝʣʠ 39. 

ʇʨʦʤʝʥʝ ʫ ʧʦʛʣʝʜʫ ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ ʉ ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʫ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, ʢʘʦ ʠ ʫ 

ʧʨʝʪʭʦʜʥʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ. ɺʝ˂ʠ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʝʚʠʜʝʥʪʠʨʘʥ ʿʝ ʢʦʜ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ʄʠʢʝʨ (48,7 ʠ 28,5 mg/100 g ʩʚ. ʤ. ʧʣʦ., ʨʝʜʦʩʣʝʜʦʤ). ʋʪʠʮʘʿ 

ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʧʦʤʝʥʫʪʠ ʧʘʨʘʤʝʪʘʨ ʥʠʿʝ ʫʪʚʨʹʝʥ. ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ 

ʫʪʠʮʘʿʘ ʩʦʨʪʝ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʠʩʪʠ ʩʫ ʢʘʦ ʠ ʫ 2019. ʛʦʜʠʥʠ. ʂʦʜ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ ʨʝʛʠʩʪʨʦʚʘʥʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʩʦʨʪʦʤ ʄʠʢʝʨ (47,8 ʠ 20,0 mg ʝʢʚ. ʮ-3-ʛ /100 g ʩʚ. ʤ. ʧʣʦ., ʨʝʜʦʩʣʝʜʦʤ). 

ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʘʥʪʦʮʠʿʘʥʘ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ɻʨʘʬʠʢʦʥʫ 52. ʇʣʦʜʦʚʠ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʧʦʢʘʟʘʣʠ ʩʫ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ 

ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ʄʠʢʝʨ, ʙʝʟ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ 

ʩʘʜʥʠʮʘ ʨʘʟʣʠʯʠʪʦʛ ʧʦʨʝʢʣʘ. ʅʠʞʝ ʚʨʝʜʥʦʩʪʠ ʩʫ ʫʦʯʝʥʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʪʘʢʦʹʝ ʙʝʟ 

ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ ʠ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. 
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ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʥʠʿʝ ʫʪʚʨʹʝʥ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʦʨʪʝ ʥʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ.  

ʋ ʪʦʢʫ 2020. ʛʦʜʠʥʝ ʥʠʿʝ ʟʘʙʝʣʝʞʝʥ ʫʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ 

ʧʣʦʜʘ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫʩʣʦʚʠʣʦ ʿʝ ʟʥʘʯʘʿʥʝ ʧʨʦʤʝʥʝ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʧʣʦʜʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʨʝʛʠʩʪʨʦʚʘʥʘ ʢʦʜ 

ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (11,2 ʠ 66,8 Õmol TE/100 g
 
ʩʚ. ʤ. ʧʣʦ., 

ʨʝʜʦʩʣʝʜʦʤ) ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ. 

 
ʊʘʙʝʣʘ 39. ʋʪʠʮʘʿ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ, ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ, 

ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʫ 2020. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  

ɺʠʪʘʤʠʥ ʉ 

(mg/100 g 

ʩʚ. ʤ. ʧʣʦ.) 

ʋʢʫʧʥʠ  

ʘʥʪʦʮʠʿʘʥʠ (mg 

ʝʢʚ. ʮ-3-ʛ /100 g 

ʩʚ. ʤ. ʧʣʦ.) 

ʋʢʫʧʥʠ ʬʝʥʦʣʠ 

(mg ʝʢʚ. ʛ.  

ʢ./100  

g
 
ʩʚ. ʤ. ʧʣʦ.) 

ɸʥʪʠʦʢʩʠʜʘʪʠʚʥʠ 

ʢʘʧʘʮʠʪʝʪ 

(µmol TE/100 g
 
ʩʚ. ʤ. ʧʣʦ.) 

ABTS  

ʪʝʩʪ 

DPPH  

ʪʝʩʪ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 28,5Ñ0,7 ʙ 20,0Ñ0,9 ʙ 192,6±2,7 a 10,5±0,3 ʘ 63,3±1,9 ʘ 

ɺʠʣʘʤʝʪ 48,7Ñ0,9 ʘ 47,8±3,1 a 199,3±4,0 a 10,8±0,2 ʘ 64,3Ñ1,6 ʘ 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 38,6Ñ2,7 ʘ 34,9±4,7 a 194,5± ,5 a 11,2±0,2 ʘ 66,8Ñ1,4 ʘ 

ʉʊ 38,6Ñ2,5 ʘ 32,9±3,3 a 197,5±3,5 a 10,2±0,2 ʙ 60,8Ñ1,8 ʙ 

ANOVA 

ɸ *  *  ʥʟ ʥʟ ʥʟ 

ɹ ʥʟ ʥʟ ʥʟ *  *  

ɸ Ĭ ɹ ʥʟ * ʥʟ ʥʟ ʥʟ 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 52. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʘʥʪʦʮʠʿʘʥʘ ʫ 2020. ʛʦʜʠʥʠ 
 

ʈʝʟʫʣʪʘʪʠ ʠʩʧʠʪʠʚʘˁʘ ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ ʉ, ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ, ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʫ ʬʫʥʢʮʠʿʠ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ 

ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʫ 2021. ʛʦʜʠʥʝ ʩʫ ʧʨʠʢʘʟʘʥʠ ʫ ʊʘʙʝʣʠ 40. 

ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʫʪʚʨʹʝʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ, ʫʢʫʧʥʠʭ 

ʘʥʪʦʮʠʿʘʥʘ ʠ ʬʝʥʦʣʘ, ʢʘʦ ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʧʣʦʜʘ ʧʨʠʤʝʥʦʤ ABTS ʪʝʩʪʘ. ʂʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ ʟʥʘʯʘʿʥʦ ʥʠʞʠ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ 

(28,4 ʠ 31,3 mg/100 g ʩʚ. ʤ. ʧʣʦ., ʨʝʜʦʩʣʝʜʦʤ). ʋʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʢʘʦ ʠ 

ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ ʉ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʥʠʿʝ ʫʪʚʨʹʝʥ. 
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ʊʘʙʝʣʘ 40. ʋʪʠʮʘʿ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ, 

ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ, ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʫ 2021. ʛʦʜʠʥʠ 

ʌʘʢʪʦʨ  

ɺʠʪʘʤʠʥ ʉ 

(mg/100 g 

ʩʚ. ʤ. ʧʣʦ.) 

ʋʢʫʧʥʠ  

ʘʥʪʦʮʠʿʘʥʠ (mg 

ʝʢʚ. ʮ-3- 

ʛ/100 g
 
ʩʚ. ʤ. 

ʧʣʦ.) 

ʋʢʫʧʥʠ ʬʝʥʦʣʠ 

(mg ʝʢʚ. ʛ.  

ʢ./100  

g
 
ʩʚ. ʤ. ʧʣʦ.) 

ɸʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ 

(µmol TE/100 g
  
ʩʚ. ʤ. ʧʣʦ.) 

ABTS  

ʪʝʩʪ 

DPPH  

ʪʝʩʪ 

ʉʦʨʪʘ (ɸ) 

ʄʠʢʝʨ 28,4Ñ1,3 ʙ 43,6Ñ2,4 ʙ 207,6±2,7 a 13,9Ñ0,0 ʙ 88,8±0,3 a 

ɺʠʣʘʤʝʪ 31,3±0,9 a 91,0±3,3 a 187,5Ñ6,2 ʙ 14,1±0,1 a 88,2±0,2 a 

ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɹ) 

ʂʊ 29,6Ñ1,25 ʘ 61,2Ñ5,5 ʙ 194,6±6,1 a 14,0±0,1 a 88,8±0,3 a 

ʉʊ 30,2Ñ1,04 ʘ 73,3±7,0 a 200,5±4,5 a 14,0±0,1 a 88,6±0,2 a 

ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ (ɺ) 

100% ɽʊʩ 30,9Ñ0,9 ʘ 64,5Ñ7,9 ʙ 190,0±7,6 a 14,0±0,0 a 89,0±0,2 a 

50% ɽʊʩ 30,5Ñ1,4 ʘ 63,7Ñ6,8 ʙ 197,6±5,5 a 14,0±0,1 a 88,0Ñ0,5 ʙ 

25% ɽʊʩ 28,2Ñ1,8 ʘ 73,6±8,8 a 205,2±5,9 a 14,0±0,1 a 90,0±0,1 a 

ANOVA 

ɸ *  *  *  *  ʥʟ 

ɹ ʥʟ * ʥʟ ʥʟ ʥʟ 

ɺ ʥʟ * ʥʟ ʥʟ *  

ɸ Ĭ ɹ *  ʥʟ ʥʟ *  ʥʟ 

ɸ Ĭ ɺ *  ʥʟ *  ʥʟ ʥʟ 

ɹ Ĭ ɺ ʥʟ ʥʟ ʥʟ ʥʟ ʥʟ 

ɸ Ĭ ɹ Ĭ ɺ *  ʥʟ ʥʟ ʥʟ *  
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ 

(ʠʟʜʘʥʮʠʤʘ). ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʫ ʠʩʪʦʿ ʢʦʣʦʥʠ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ 

ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

 

ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ɻʨʘʬʠʢʦʥʫ 53. ʋ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʩʘ ʩʪʘʥʜʘʨʜʥʦ 

ʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ ʨʝʞʠʤʠ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50%  ʠ 25% Eʊc ʟʥʘʯʘʿʥʦ ʩʫ ʩʤʘˁʠʣʠ ʩʘʜʨʞʘʿ 

ʚʠʪʘʤʠʥʘ ʉ  ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʦʧʪʠʤʘʣʥʠʤ ʨʝʞʠʤʦʤ ʥʘʚʦʜˁʘʚʘˁʘ. ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʧʣʦʜʦʚʠ 

ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʩʫ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% Eʊc 

ʧʦʢʘʟʘʣʠ ʥʘʿʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʚʠʪʘʤʠʥʘ ʉ, ʘ ʥʘʿʥʠʞʘ ʚʨʝʜʥʦʩʪ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥʘ ʧʨʠ ʜʝʬʠʮʠʪʫ 

ʚʦʜʝ ʦʜ 25% Eʊc ʢʦʜ ʦʙʘ ʪʠʧʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ.  

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 53. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʫ 2021. ʛʦʜʠʥʠ 
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ɽʬʝʢʘʪ ʧʦʿʝʜʠʥʘʯʥʠʭ ʬʘʢʪʦʨʘ ʥʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʙʠʦ ʿʝ 

ʟʥʘʯʘʿʘʥ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ. ʂʘʦ ʠ ʪʦʢʦʤ ʧʨʝʪʭʦʜʥʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʘʥʪʦʮʠʿʘʥʘ ʙʠʦ ʿʝ ʚʝ˂ʠ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʥʝʛʦ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ. ɺʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʠʭ 

ʘʥʪʦʮʠʿʘʥʘ ʩʫ ʫʦʯʝʥʝ ʢʦʜ ʧʣʦʜʦʚʘ ʫʙʨʘʥʠʭ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʣʦʜʦʚʝ ʩʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ ʤʘʣʠʥʝ (73,3 ʠ 61,2 mg ʝʢʚ. ʮ-3-ʛ/100 

g ʩʚ. ʤ. ʧʣʦ., ʨʝʜʦʩʣʝʜʦʤ). ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ETʩ ʟʥʘʯʘʿʥʦ ʿʝ ʧʦʚʝ˂ʘʦ ʚʨʝʜʥʦʩʪʠ 

ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʨʝʞʠʤʝ ʥʘʚʦʜˁʘʚʘˁʘ.  

ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʧʦʩʪʝʧʝʥʦ ʩʝ ʧʦʚʝ˂ʘʚʘʦ ʪʦʢʦʤ ʛʦʜʠʥʘ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʩʘ ʥʘʿʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʫ 2021. ʛʦʜʠʥʠ. ʋʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ 

ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʙʠʦ ʿʝ ʟʥʘʯʘʿʘʥ, ʩʘ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʩʦʨʪʦʤ ɺʠʣʘʤʝʪ (207,6 ʠ 187,5 mg ʝʢʚ. ʛ. ʢ./100 g ʩʚ. ʤ. ʧʣʦ., ʨʝʜʦʩʣʝʜʦʤ). ʋʪʠʮʘʿ ʧʦʨʝʢʣʘ 

ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʦʤʝʥʫʪʠ ʧʘʨʘʤʝʪʘʨ ʥʠʿʝ ʫʪʚʨʹʝʥ. 

ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʨʦʤʝʥʫ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ 

ʬʝʥʦʣʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ɻʨʘʬʠʢʦʥʫ 54. ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʙʠʦ ʿʝ ʩʣʠʯʘʥ 

ʫ ʧʣʦʜʦʚʠʤʘ ʤʘʣʠʥʝ ʫ ʫʩʣʦʚʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʨʘʟʣʠʯʠʪʠʤ ʢʦʣʠʯʠʥʘʤʘ ʚʦʜʝ ʢʦʜ ʩʦʨʪʝ 

ʄʠʢʝʨ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʥʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʟʘʙʝʣʝʞʝʥʘ ʿʝ 

ʧʨʠ ʚʦʜʥʦʤ ʜʝʬʠʮʠʪʫ ʦʜ 25% ɽʊʩ, ʘ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʩʘʤʦ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʨʝʞʠʤʦʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʧʪʠʤʘʣʥʦʤ ʢʦʣʠʯʠʥʦʤ ʚʦʜʝ (100% ɽʊʩ). 

 

 
ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 
0,05 

ɻʨʘʬʠʢʦʥ 54. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʫ 

2021. ʛʦʜʠʥʠ. 

 

ɺʘʨʠʨʘˁʝ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʤ ʩʦʨʪʘʤʘ ʙʠʣʦ ʿʝ ʩʘʛʣʘʩʥʦ 
ʚʘʨʠʨʘˁʫ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʧʣʦʜʘ, ʧʘ ʿʝ ʪʘʢʦ ʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ 
ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʦʜʨʝʹʝʥ ʧʨʠʤʝʥʦʤ ABTS ʪʝʩʪʘ ʝʚʠʜʝʥʪʠʨʘʥ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ 
ʩʦʨʪʫ ʄʠʢʝʨ. ʋʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʧʨʦʤʝʥʫ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ 
ʧʣʦʜʘ ʧʨʠʤʝʥʦʤ ʦʙʘ ʪʝʩʪʘ ʥʠʿʝ ʫʪʚʨʹʝʥ. ʋʪʠʮʘʿ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʧʨʦʤʝʥʫ 
ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʦʜʨʝʹʝʥʦʛ ʧʨʠʤʝʥʦʤ DPPH ʪʝʩʪʘ ʧʣʦʜʘ ʤʘʣʠʥʝ ʙʠʦ ʿʝ ʟʥʘʯʘʿʘʥ. 
ɿʥʘʯʘʿʥʦ ʥʠʞʝ ʚʨʝʜʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʧʣʦʜʘ ʩʫ ʫʦʯʝʥʝ ʧʨʠ ʨʝʞʠʤʫ 
ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% ɽʊʩ ʫ ʦʜʥʦʩʫ ʥʘ ʦʧʪʠʤʘʣʥʫ ʜʦʟʫ ʥʘʚʦʜˁʘʚʘˁʘ ʠ ʜʝʬʠʮʠʪ ʦʜ 25%, 
ʠʟʤʝʹʫ ʢʦʿʠʭ ʟʥʘʯʘʿʥʦʩʪ ʨʘʟʣʠʢʘ ʥʠʿʝ ʫʦʯʝʥʘ.  

ɸʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʫʪʚʨʹʝʥ ʧʨʠʤʝʥʦʤ ABTS ʪʝʩʪʘ ʟʥʘʯʘʿʥʦ ʩʝ ʤʝˁʘʦ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʠʥʪʝʨʘʢʮʠʿʝ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ɻʨʘʬʠʢʦʥʫ 55. ʂʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ ʧʣʦʜʦʚʠ ʩʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʦʢʘʟʘʣʠ ʩʫ ʩʪʘʪʠʩʪʠʯʢʠ 

ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʦʜʦʚʝ ʩʘ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ 

ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ. ʉʫʧʨʦʪʥʦ ʪʦʤʝ, ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫʪʚʨʹʝʥ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʢʦʜ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ.  
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ʅʘ ɻʨʘʬʠʢʦʥʫ 56 ʧʨʠʢʘʟʘʥ ʿʝ ʠʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʚʠʭ ʧʨʦʯʘʚʘʥʠʭ ʬʘʢʪʦʨʘ ʥʘ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʤʘʣʠʥʝ, ʫʪʚʨʹʝʥ DPPH ʪʝʩʪʦʤ. ʅʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʧʣʦʜʘ ʩʫ ʟʘʙʝʣʝʞʝʥʝ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ, 

ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ. ɹʠʪʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʩʝ 

ʦʚʘ ʚʨʝʜʥʦʩʪ ʥʠʿʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʣʘ ʦʜ ʚʝ˂ʠʥʝ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʠʭ ʫ ʦʩʪʘʣʠʤ 

ʠʥʪʝʨʘʢʮʠʿʩʢʠʤ ʢʦʤʙʠʥʘʮʠʿʘʤʘ. 
 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʇʨʦʩʝʯʥʝ 
ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 0,05) 

ɻʨʘʬʠʢʦʥ 55. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ 
ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʤʘʣʠʥʝ ʧʨʠʤʝʥʦʤ ABTS ʪʝʩʪʘ ʫ 2021. ʛʦʜʠʥʠ 

 

 
ʂʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ; ʉʊ  ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʨʘʟʤʥʦʞʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ) 

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʦʟʥʘʯʝʥʦʿ ʨʘʟʣʠʯʠʪʠʤ ʩʣʦʚʠʤʘ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʫʿʫ (Duncan-ʦʚ ʪʝʩʪ, p Ò 

0,05) 

ɻʨʘʬʠʢʦʥ 56. ʀʥʪʝʨʘʢʮʠʿʩʢʠ ʝʬʝʢʘʪ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʤʘʣʠʥʝ ʧʨʠʤʝʥʦʤ DPPH ʪʝʩʪʘ ʫ 2021. ʛʦʜʠʥʠ 

 

5.3.6. ɸʅɸʃʀɿɸ ɻʃɸɺʅʀʍ ʂʆʄʇʆʅɽʅʊʀ (PRINCIPAL COMPONENTS ANALYSES ï ʈʉɸ) 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʚʝʣʠʢʠ ʙʨʦʿ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʩʫ ʧʨʘ˂ʝʥʠ ʪʦʢʦʤ ʚʠʰʝʛʦʜʠʰˁʝʛ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʧʨʠʤʝˁʝʥʘ ʿʝ ʘʥʘʣʠʟʘ ʛʣʘʚʥʠʭ ʢʦʤʧʦʥʝʥʪʠ (PCA) ʢʘʦ ʦʜʛʦʚʘʨʘʿʫ˂ʘ 

ʤʫʣʪʠʚʘʨʠʿʘʥʪʥʘ ʩʪʘʪʠʩʪʠʯʢʘ ʤʝʪʦʜʘ ʟʘ ʧʨʦʫʯʘʚʘˁʝ ʢʦʤʧʣʝʢʩʥʠʭ ʩʢʫʧʦʚʘ ʧʦʜʘʪʘʢʘ. ʇʨʠʤʝʥʘ 

ʦʚʝ ʘʥʘʣʠʟʝ ʦʤʦʛʫ˂ʠʣʘ ʿʝ ʩʤʘˁʝˁʝ ʜʠʤʝʥʟʠʦʥʘʣʥʦʩʪʠ ʠ ʠʜʝʥʪʠʬʠʢʦʚʘˁʝ ʤʝʹʫʩʦʙʥʦ 

ʧʦʚʝʟʘʥʠʭ ʚʘʨʠʿʘʙʣʠ, ʢʘʦ ʠ ʠʟʜʚʘʿʘˁʝ ʦʥʠʭ ʢʦʿʝ ʫ ʥʘʿʚʝ˂ʦʿ ʤʝʨʠ ʜʦʧʨʠʥʦʩʝ ʫʢʫʧʥʦʿ 

ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ ʟʘ ʩʚʘʢʫ ʛʦʜʠʥʫ ʟʘʩʝʙʥʦ. ʅʘ ʛʨʘʬʠʢʦʥʠʤʘ ʈʉɸ 

ʩʢʦʨʦʚʘ ʥʠʩʫ ʧʨʠʢʘʟʘʥʝ ʩʚʝ ʪʘʯʢʝ ʧʦʿʝʜʠʥʘʯʥʦ, ʥʝʛʦ ʮʝʥʪʨʦʠʜʠ, ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʨʝʜˁʫ 
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ʚʨʝʜʥʦʩʪ ʟʘ ʩʚʘʢʫ ʦʜ ʛʨʫʧʘ ʫʟʦʨʘʢʘ. ɺʨʝʜʥʦʩʪʠ ʧʨʚʝ ʜʚʝ ʢʦʤʧʦʥʝʥʪʝ (ʈʉ1 ʠ ʈʉ2) ʙʠʣʝ ʩʫ 

ʥʘʿʟʥʘʯʘʿʥʠʿʝ ʠ ʦʥʝ ʩʫ ʫʟʝʪʝ ʫ ʨʘʟʤʘʪʨʘˁʝ. 
ɹʠʧʣʦʪ ʜʦʙʠʿʝʥ ʈʉɸ ʘʥʘʣʠʟʦʤ ʟʘ 2019. ʛʦʜʠʥʫ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ɻʨʘʬʠʢʦʥʫ 57 ʠ ʫʢʘʟʫʿʝ 

ʥʘ ʤʝʹʫʩʦʙʥʝ ʦʜʥʦʩʝ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫ ʫʩʣʦʚʠʤʘ 
ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. ʇʨʚʝ ʜʚʝ ʢʦʤʧʦʥʝʥʪʝ (PC1: 44.67% ʠ PC2: 15.01%) 
ʦʙʿʘʰˁʘʚʘʿʫ ʧʨʠʙʣʠʞʥʦ 60% ʫʢʫʧʥʝ ʚʘʨʠʿʘʥʩʝ. ɺʠʜˀʠʚʦ ʿʝ ʿʘʩʥʦ ʨʘʟʜʚʘʿʘˁʝ ʪʨʝʪʤʘʥʘ ʩʘ 
ʤʘˁʠʤ ʢʦʣʠʯʠʥʘʤʘ ʚʦʜʝ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ (25% ʠ 50% ɽʊʩ) ʫ ʦʜʥʦʩʫ ʥʘ 100% ɽʊʩ, ʰʪʦ 
ʫʢʘʟʫʿʝ ʥʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʥʘ ʩʘʜʨʞʘʿ ʙʠʦʘʢʪʠʚʥʠʭ ʿʝʜʠˁʝˁʘ (ɻʨʘʬʠʢʦʥ 57ʘ). 
ɺʝ˂ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʧʨʠ ʥʘʿʚʝ˂ʝʤ 
ʜʝʬʠʮʠʪʫ ʥʘʚʦʜˁʘʚʘˁʘ, ʜʦʢ ʿʝ ʧʨʠ ʦʧʪʠʤʘʣʥʦʿ ʢʦʣʠʯʠʥʠ ʥʘʚʦʜˁʘʚʘˁʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ 
ʙʠʣʘ ʚʝ˂ʘ. ʉʦʨʪʘ ɺʠʣʘʤʝʪ ʩʝ ʠʟʜʚʦʿʠʣʘ ʧʦ ʩʘʜʨʞʘʿʫ ʢʠʩʝʣʠʥʘ, ʘ ʩʦʨʪʘ ʄʠʢʝʨ ʩʘ ʚʝ˂ʠʤ 
ʚʨʝʜʥʦʩʪʠʤʘ ʰʝ˂ʝʨʘ, ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ, ʫʢʘʟʫʿʫ˂ʠ ʥʘ ʚʝ˂ʠ ʠʥʜʝʢʩ ʩʣʘʩʪʠ 
(ɻʨʘʬʠʢʦʥ 57ʙ).  

 

 
                              ɸ                                                                                               ɹ 

ɻʨʘʬʠʢʦʥ 57. ɹʠʧʣʦʪ ʠ ʛʨʘʬʠʢʦʥ ʜʦʧʨʠʥʦʩʘ ʚʘʨʠʿʘʙʣʠ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʫ 2019. ʛʦʜʠʥʠ 

 

ʇʨʠʤʝʥʘ ʘʥʘʣʠʟʝ ʛʣʘʚʥʠʭ ʢʦʤʧʦʥʝʥʪʠ (PCA) ʦʤʦʛʫ˂ʠʣʘ ʿʝ ʩʘʛʣʝʜʘʚʘˁʝ ʫʢʫʧʥʝ 

ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʚʝʛʝʪʘʪʠʚʥʠʭ, ʛʝʥʝʨʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠ ʢʚʘʣʠʪʝʪʘ ʧʣʦʜʘ ʧʨʘ˂ʝʥʠʭ ʪʦʢʦʤ 

2020. ʛʦʜʠʥʝ (ɻʨʘʬʠʢʦʥ 58). ʇʨʚʝ ʜʚʝ ʛʣʘʚʥʝ ʢʦʤʧʦʥʝʥʪʝ ʟʘʿʝʜʥʦ ʦʙʿʘʰˁʘʚʘʿʫ ʚʠʰʝ ʦʜ 50% 

ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʧʦʜʘʪʘʢʘ (PC1: 42.32%, PC2: 10.41%), ʧʨʠ ʯʝʤʫ PC1 ʨʘʟʜʚʘʿʘ ʩʦʨʪʝ ʄʠʢʝʨ ʠ 

ɺʠʣʘʤʝʪ, ʘ PC2 ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ɻʨʘʬʠʢʦʥ 58ʘ). ʋ ʧʨʦʩʪʦʨʫ PC1, ʩʦʨʪʘ ɺʠʣʘʤʝʪ 

ʩʝ ʥʘʣʘʟʠ ʫ ʜʝʩʥʦʤ ʜʝʣʫ ʛʨʘʬʠʢʦʥʘ, ʜʦʢ ʿʝ ʄʠʢʝʨ ʫ ʣʝʚʦʤ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʩʦʨʪʥʝ ʨʘʟʣʠʢʝ ʫ 

ʠʩʧʠʪʠʚʘʥʠʤ ʧʘʨʘʤʝʪʨʠʤʘ. PC2 ʠʟʜʚʘʿʘ ʪʠʧʦʚʝ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ʉʊ ʠ ʂʊ), ʢʦʿʠ ʩʫ 

ʨʘʩʧʦʨʝʹʝʥʠ ʫ ʨʘʟʣʠʯʠʪʠʤ ʜʝʣʦʚʠʤʘ ʛʨʘʬʠʢʦʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʝ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʨʘʟʣʠʯʠʪʦ 

ʧʦʥʘʰʘˁʝ ʙʠˀʘʢʘ ʤʘʣʠʥʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ˁʠʭʦʚʦʛ ʧʦʨʝʢʣʘ. ɻʨʘʬʠʢʦʥ ʜʦʧʨʠʥʦʩʘ ʚʘʨʠʿʘʙʣʠ 

ʫʢʘʟʫʿʝ ʥʘ ʩʥʘʞʥʠʿʠ ʚʝʛʝʪʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ ʢʘʦ ʠ ʙʦˀʠ ʫʢʫʩ ʧʣʦʜʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʜʦʢ ʩʝ 

ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʠʟʜʚʘʿʘ ʧʦ ʙʨʦʿʫ ʨʦʜʥʠʭ ʛʨʘʥʘ, ʢʘʦ ʠ ʩʘʜʨʞʘʿʫ ʘʥʪʦʮʠʿʘʥʘ ʠ ʢʠʩʝʣʠʥʘ 

(ɻʨʘʬʠʢʦʥ 58ʙ).  

ʅʘ ɻʨʘʬʠʢʦʥʫ 59 ʧʨʠʢʘʟʘʥ ʿʝ ʈʉɸ ʙʠʧʣʦʪ ʟʘ 2021. ʛʦʜʠʥʫ. ʇʨʚʝ ʜʚʝ ʢʦʤʧʦʥʝʥʪʝ (PC1: 

44.33%, PC2: 11.07%) ʦʙʿʘʰˁʘʚʘʿʫ ʚʠʰʝ ʦʜ 50% ʫʢʫʧʥʝ ʚʘʨʠʿʘʥʩʝ. ɻʣʘʚʥʘ ʢʦʤʧʦʥʝʥʪʘ ʈʉ1 

ʨʘʟʜʚʘʿʘ ʩʦʨʪʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʠʟʤʝʹʫ ʢʦʿʠʭ ʧʦʩʪʦʿʠ ʨʘʟʣʠʢʘ ʫ ʠʩʧʠʪʠʚʘʥʠʤ ʦʩʦʙʠʥʘʤʘ. 

ɼʨʫʛʘ ʢʦʤʧʦʥʝʥʪʘ ʈʉ2, ʫʢʘʟʫʿʝ ʥʘ ʟʥʘʯʘʿʥʫ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ, ʩʘ ʿʝʜʥʝ 

ʩʪʨʘʥʝ 100% ɽʊʩ ʠ 25% ɽʊʩ (ɻʨʘʬʠʢʦʥ 59ʘ). ʈʉ2 ʠʟʜʚʘʿʘ ʩʘʜʥʠʮʝ ʤʘʣʠʥʝ ʧʦ ˁʠʭʦʚʦʤ 

ʧʦʨʝʢʣʫ, ʘʣʠ ʫ ʤʘˁʦʿ ʤʝʨʠ ʥʝʛʦ ʥʘʚʦʜˁʘʚʘˁʝ. ɻʦʨˁʠ ʜʝʩʥʠ ʢʚʘʜʨʘʥʪ ʫʢʘʟʫʿʝ ʥʘ ʙʦˀʠ 

ʛʝʥʝʨʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ɻʨʘʬʠʢʦʥ ʜʦʧʨʠʥʦʩʘ ʚʘʨʠʿʘʙʣʠ 

ʠʟʜʚʘʿʘ ʚʝ˂ʠ ʙʨʦʿ ʧʘʨʘʤʝʪʘʨʘ ʢʦʿʠ ʫʢʘʟʫʿʫ ʥʘ ʩʫʧʝʨʠʦʨʥʠʿʠ ʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʧʣʦʜʘ ʢʦʜ ʩʦʨʪʝ 

ʄʠʢʝʨ (ɻʨʘʬʠʢʦʥ 59ʙ). 
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6. ɼʀʉʂʋʉʀɱɸ 

6.1. ʀʉʊʈɸɾʀɺɸɳɽ ʋ ʂʋʃʊʋʈʀ ʊʂʀɺɸ 

6.1.1. ʇʈɺɸ ʌɸɿɸ ʄʀʂʈʆʈɸɿʄʅʆɾɸɺɸɳɸ ï ʌɸɿɸ ʋʉʇʆʉʊɸɺɲɸɳɸ ɸʉɽʇʊʀʏʅɽ ʂʋʃʊʋʈɽ 

ɱʝʜʘʥ ʦʜ ʢˀʫʯʥʠʭ ʢʦʨʘʢʘ ʢʦʜ ʨʘʟʤʥʦʞʘʚʘˁʘ ʙʠˀʘʢʘ ʤʝʪʦʜʦʤ ʢʫʣʪʫʨʝ ʪʢʠʚʘ ʿʝ 

ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ. ɽʬʠʢʘʩʥʦʩʪ ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʟʘʚʠʩʠ ʦʜ 

ʥʠʟʘ ʬʘʢʪʦʨʘ: ʧʝʨʠʦʜʘ ʠ ʥʘʯʠʥʘ ʫʟʠʤʘˁʘ ʧʦʯʝʪʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ, ʪʠʧʘ ʝʢʩʧʣʘʥʪʘʪʘ, 

ʟʜʨʘʚʩʪʚʝʥʦʛ ʩʪʘˁʘ ʤʘʪʠʯʥʝ ʙʠˀʢʝ, ʢʘʦ ʠ ʧʦʩʪʫʧʢʘ ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ. 

ʇʦʚʨʰʠʥʩʢʘ ʩʪʝʨʠʣʠʟʘʮʠʿʘ ʙʠˀʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʧʨʘ˂ʝʥʘ ʬʦʨʤʠʨʘˁʝʤ ʣʠʩʥʝ ʨʦʟʝʪʝ ʿʝ 

ʢˀʫʯʥʠ ʢʦʨʘʢ ʫ ʫʩʧʦʩʪʘʚˀʘˁʫ ʧʨʦʪʦʢʦʣʘ ʟʘ ʢʫʣʪʫʨʫ ʙʠˀʘʢʘ. ʊʦʢʦʤ ʧʨʦʮʝʩʘ ʧʦʚʨʰʠʥʩʢʝ 

ʩʪʝʨʠʣʠʟʘʮʠʿʝ, ʚʘʞʥʦ ʿʝ ʜʘ ʙʠˀʥʠ ʤʘʪʝʨʠʿʘʣ ʥʝ ʠʟʛʫʙʠ ʩʚʦʿʫ ʙʠʦʣʦʰʢʫ ʘʢʪʠʚʥʦʩʪ. ʉʪʦʛʘ, 

ʙʠˀʥʠ ʤʘʪʝʨʠʿʘʣ ʤʦʨʘ ʙʠʪʠ ʧʘʞˀʠʚʦ ʧʦʚʨʰʠʥʩʢʠ ʩʪʝʨʠʣʠʩʘʥ ʜʝʟʠʥʬʝʢʮʠʦʥʠʤ ʩʨʝʜʩʪʚʦʤ 

ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʫ ʦʜʨʝʹʝʥʦʤ ʚʨʝʤʝʥʩʢʦʤ ʧʝʨʠʦʜʫ. ʇʨʝʤʘ Goswami & Handique 

(2013), ʪʦʢʦʤ ʩʚʘʢʝ ʩʫʙʢʫʣʪʫʨʝ ʛʫʙʠ ʩʝ ʫ ʧʨʦʩʝʢʫ ʦʜ 10ï15% ʙʠˀʘʢʘ ʫʩʣʝʜ ʟʘʨʘʟʝ. 

ʂʦʥʪʘʤʠʥʘʮʠʿʘ ʤʦʞʝ ʙʠʪʠ ʩʧʦˀʘʰˁʘ, ʢʦʿʘ ʥʘʩʪʘʿʝ ʫ ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʤ ʫʩʣʦʚʠʤʘ ʠ 

ʢʦʨʠʰ˂ʝʥʠʤ ʤʘʪʝʨʠʿʘʣʠʤʘ, ʢʘʦ ʠ ʫʥʫʪʨʘʰˁʘ ʢʦʿʘ ʿʝ ʧʦʚʝʟʘʥʘ ʩʘ ʝʥʜʦʬʠʪʩʢʠʤ ʤʠʢʨʦʙʠʤʘ ʫ 

ʤʘʪʠʯʥʠʤ ʙʠˀʢʘʤʘ (Abdalla et al., 2022). 

ʊʨʝʪʤʘʥʠ ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʩʧʨʦʚʝʜʝʥʠ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʢʦʿʠ ʩʫ 

ʫʢˀʫʯʠʚʘʣʠ ʢʦʨʠʰ˂ʝˁʝ ʚʘʨʠʢʠʥʝ, ʢʘʦ ʠʟʚʦʨʘ NaClO, ʠ 0,1% HgCl2 ʧʦʢʘʟʘʣʝ ʩʫ ʟʥʘʯʘʿʥʝ 

ʚʘʨʠʿʘʮʠʿʝ ʫ ʢʦʥʪʨʦʣʠʩʘˁʫ ʟʘʨʘʟʝ, ʧʦʿʘʚʠ ʥʝʢʨʦʟʝ ʠ ʠʥʠʮʠʿʘʮʠʿʠ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʢʦʜ ʦʙʝ 

ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʤʘʣʠʥʝ. ʀʩʧʠʪʠʚʘˁʝʤ ʩʝʜʘʤ ʨʘʟʣʠʯʠʪʠʭ ʪʨʝʪʤʘʥʘ ʧʦʚʨʰʠʥʩʢʝ 

ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʿʝ ʪʨʝʪʤʘʥ ʢʦʿʠ ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʦ ʢʦʤʙʠʥʘʮʠʿʫ 70% ʝʪʘʥʦʣʘ (1 

ʤʠʥʫʪ) ʠ NaClO (20 ʤʠʥʫʪʘ) ʨʝʟʫʣʪʠʨʘʦ ʥʘʿʚʝ˂ʠʤ ʧʨʦʮʝʥʪʦʤ ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ 

ʢʫʣʪʫʨʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʠ ʥʘʿʥʠʞʠʤ ʧʨʦʮʝʥʪʦʤ ʥʝʢʨʦʟʝ ʠ ʟʘʨʘʟʝ. ɺʝʣʠʢʠ ʙʨʦʿ ʘʫʪʦʨʘ ʠʩʪʠʯʝ 

ʧʨʝʜʥʦʩʪ ʫʧʦʪʨʝʙʝ NaClO ʟʘ ʧʦʚʨʰʠʥʩʢʫ ʩʪʝʨʠʣʠʟʘʮʠʿʫ ʧʦʯʝʪʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ (Abbasi et al., 

2017; Al Ghasheem et al., 2018). ʇʨʠʣʠʢʦʤ ʫʚʦʹʝˁʘ ʪʨʠ ʩʦʨʪʝ ʢʫʧʠʥʝ ʫ ʢʫʣʪʫʨʫ in vitro, 

ʧʨʠʤʝʥʘ 2% NaClO ʫ ʪʨʘʿʘˁʫ ʦʜ 20 ʤʠʥʫʪʘ ʫʪʠʮʘʣʘ ʿʝ ʥʘ ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʫʩʧʦʩʪʘʚˀʘˁʘ 

ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ (Valdivia-Rojas et al., 2025). ʉʫʧʨʦʪʥʦ ʪʦʤʝ, ɺʫʿʦʚʠ˂ (2010a) ʩʤʘʪʨʘ ʜʘ 

ʫʧʦʪʨʝʙʘ NaClO ʢʦʜ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ ʫʪʠʯʝ ʥʘ ʥʠʟʘʢ ʧʨʦʮʝʥʘʪ ʧʨʝʞʠʚˀʘʚʘˁʘ ʢʘʦ 

ʧʦʩʣʝʜʠʮʘ ʠʟʨʘʞʝʥʝ ʥʝʢʨʦʟʝ ʧʦʯʝʪʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ. ɱʝʜʘʥ ʦʜ ʤʦʛʫ˂ʠʭ ʨʘʟʣʦʛʘ ʠʟʨʘʞʝʥʝ 

ʥʝʢʨʦʟʝ ʤʦʞʝ ʙʠʪʠ ʠ ʚʠʩʦʢ ʩʘʜʨʞʘʿ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʢʦʜ ʧʦʤʝʥʫʪʝ ʩʦʨʪʝ ʧʦ ʥʘʚʦʜʠʤʘ 

ʧʨʝʪʭʦʜʥʠʭ ʘʫʪʦʨʘ. ʌʝʥʦʣʠ ʩʝ ʦʩʣʦʙʘʹʘʿʫ ʥʘ ʤʝʩʪʫ ʧʨʝʩʝʢʘ ʠ ˁʠʭʦʚʦʤ ʦʢʩʠʜʘʮʠʿʦʤ ʥʘʩʪʘʿʫ 

ʚʠʩʦʢʦ ʪʦʢʩʠʯʥʠ ʧʨʦʜʫʢʪʠ ʢʦʿʠ ʩʧʨʝʯʘʚʘʿʫ ʝʥʟʠʤʩʢʫ ʘʢʪʠʚʥʦʩʪ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʧʨʦʧʘʜʘˁʘ 

ʝʢʩʧʣʘʥʪʘʪʘ (Gao et al., 2019). ʋ ʧʦʨʝʹʝˁʫ ʩʘ ʚʘʨʠʢʠʥʦʤ ʢʘʦ ʠʟʚʦʨʦʤ NaClO, HgCl2 ʿʝ ʙʠʦ 

ʤʘˁʝ ʝʬʠʢʘʩʘʥ ʫ ʚʝ˂ʠʥʠ ʪʨʝʪʤʘʥʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ. ʅʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ 

ʟʘʨʘʞʝʥʠʭ ʢʫʣʪʫʨʘ ʧʨʠʤʝ˂ʝʥ ʿʝ ʫ ʢʦʤʙʠʥʘʮʠʿʘʤʘ ʢʦʿʝ ʩʫ ʫʢˀʫʯʠʚʘʣʝ 30 ʩʝʢʫʥʜʠ 70% ʝʪʘʥʦʣʘ 

ʠ 5 ʤʠʥʫʪʘ HgCl2, ʢʘʦ ʠ 1 ʤʠʥʫʪ 70% ʝʪʘʥʦʣʘ ʠ 3 ʤʠʥʫʪʘ HgCl2. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ Eliwa et al. 

(2024), ʚʠʩʦʢ ʧʨʦʮʝʥʘʪ ʟʘʨʘʟʝ ʘʢʩʠʣʘʨʥʠʭ ʧʫʧʦˀʘʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʘʧʠʢʘʣʥʝ ʧʫʧʦˀʢʝ 

ʧʦʩʣʝʜʠʮʘ ʿʝ ˁʠʭʦʚʦʛ ʧʦʣʦʞʘʿʘ, ʬʠʟʠʦʣʦʰʢʝ ʧʨʠʨʦʜʝ ʠ ʚʝ˂ʝ ʧʦʜʣʦʞʥʦʩʪʠ ʢʦʥʪʘʤʠʥʘʮʠʿʠ. 

ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʫ ʦʚʦʤ ʨʘʜʫ ʟʘ ʩʦʨʪʫ ʄʠʢʝʨ ʫ ʧʦʪʧʫʥʦʩʪʠ ʩʫ ʫ ʩʘʛʣʘʩʥʦʩʪʠ ʩʘ 

ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝʪʭʦʜʥʠʭ ʘʫʪʦʨʘ. ʀʟ ʪʦʛ ʨʘʟʣʦʛʘ, Hand ʝt al. (2016) ʧʨʝʧʦʨʫʯʫʿʫ ʢʦʨʠʰ˂ʝˁʝ 

ʩʘʤʦ ʧʨʚʘ ʪʨʠ ʧʫʧʦˀʢʘ ʠʩʧʦʜ ʘʧʠʢʘʣʥʦʛ, ʢʘʢʦ ʙʠ ʩʝ ʩʤʘˁʠʣʘ ʤʠʢʨʦʙʥʘ ʢʦʥʪʘʤʠʥʘʮʠʿʘ ʠ 

ʧʦʙʦˀʰʘʣʘ ʨʝʛʝʥʝʨʘʮʠʿʘ ʪʦʢʦʤ ʬʘʟʝ ʠʥʠʮʠʿʘʮʠʿʝ ʩʪʝʨʠʣʥʝ ʣʠʩʥʝ ʢʫʣʪʫʨʝ. ɺʠʩʦʢ ʩʪʝʧʝʥ 

ʥʝʢʨʦʟʝ, ʟʘʿʝʜʥʦ ʩʘ ʚʠʩʦʢʦʤ ʢʦʥʪʘʤʠʥʘʮʠʿʦʤ ʘʢʩʠʣʘʨʥʠʭ ʧʫʧʦˀʘʢʘ, ʟʘʙʝʣʝʞʝʥ ʿʝ ʢʦʜ ʚʨʩʪʝ 

Colocasia esculenta (Akplogan et al., 2018), ʰʪʦ ʩʝ ʤʦʞʝ ʦʙʿʘʩʥʠʪʠ ʧʦʣʦʞʘʿʝʤ ʘʢʩʠʣʘʨʥʠʭ 

ʧʫʧʦˀʘʢʘ, ʫʩʣʝʜ ʯʝʛʘ ʜʝʟʠʥʬʝʢʮʠʦʥʦ ʩʨʝʜʩʪʚʦ ʣʘʢʦ ʧʨʦʜʠʨʝ ʫ ʪʢʠʚʦ ʠ ʠʟʘʟʠʚʘ ˂ʝʣʠʿʩʢʫ ʩʤʨʪ 
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ʠ ʥʝʢʨʦʟʫ. ɸʧʠʢʘʣʥʠ ʧʫʧʦˀʮʠ ʩʫ, ʩ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʟʘʰʪʠ˂ʝʥʠ ʧʨʠʤʘʨʥʠʤ ʣʠʩʪʠ˂ʠʤʘ ʢʦʿʠ 

ʫʤʘˁʫʿʫ ʧʨʦʜʦʨ ʢʦʨʠʰ˂ʝʥʦʛ ʜʝʟʠʥʬʝʢʮʠʦʥʦʛ ʩʨʝʜʩʪʚʘ (Akplogan et al., 2018).  

ɿʘ ʨʘʟʣʠʢʫ ʦʜ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʪʨʝʪʤʘʥʠ ʩʘ 

ʚʘʨʠʢʠʥʦʤ, ʢʘʦ ʠʟʚʦʨʦʤ NaClO, ʫʪʠʮʘʣʠ ʩʫ ʥʘ ʥʘʿʥʠʞʠ ʧʨʦʮʝʥʘʪ ʠʥʠʮʠʿʘʮʠʿʝ ʩʪʝʨʠʣʥʝ ʣʠʩʥʝ 

ʨʦʟʝʪʝ. ɻʝʥʝʨʘʣʥʦ, HgCl2 ʩʝ ʧʦʢʘʟʘʦ ʝʬʠʢʘʩʥʠʿʠʤ ʟʘ ʧʦʚʨʰʠʥʩʢʫ ʩʪʝʨʠʣʠʟʘʮʠʿʫ ʝʢʩʧʣʘʥʪʘʪʘ 

ʦʚʝ ʩʦʨʪʝ. ʊʨʝʪʠʨʘˁʝ ʝʢʩʧʣʘʥʪʘʪʘ 70% ʝʪʘʥʦʣʦʤ (1 ʤʠʥʫʪ) ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ HgCl2 (3 ʤʠʥʫʪʘ) 

ʜʦʚʝʣʦ ʿʝ ʜʦ ʥʘʿʚʠʰʝʛ ʧʨʦʮʝʥʪʘ ʠʥʠʮʠʿʘʮʠʿʝ ʧʦʯʝʪʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʫ ʩʢʣʘʜʫ 

ʩʘ ʠʩʪʨʘʞʠʚʘˁʝʤ Georgieva et al. (2016), ʢʦʿʠ ʩʫ ʫʦʯʠʣʠ ʚʠʩʦʢʫ ʝʬʠʢʘʩʥʦʩʪ HgCl2 ʢʦʜ ʜʠʚˀʠʭ 

ʿʘʛʦʜʘʩʪʠʭ ʚʨʩʪʘ ʚʦ˂ʘʢʘ. ʇʦʚʨʰʠʥʩʢʘ ʩʪʝʨʠʣʠʟʘʮʠʿʘ ʩʘ HgCl2 ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 0,1% ʪʦʢʦʤ 3 

ʤʠʥʫʪʘ, ʙʠʣʦ ʧʦʿʝʜʠʥʘʯʥʦ ʠʣʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ 70% ʝʪʘʥʦʣʦʤ, ʪʘʢʦʹʝ ʩʝ ʧʦʢʘʟʘʣʘ ʢʘʦ 

ʝʬʠʢʘʩʥʘ ʢʦʜ ʿʘʛʦʜʝ (Kaur et al., 2012) ʠ ʥʘʨʘ (Guranna & Hoolageri, 2017). ʋ ʦʚʦʤ ʨʘʜʫ, ʢʦʜ 

ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʢʦʤʙʠʥʘʮʠʿʝ ʢʦʿʝ ʩʫ ʫʢˀʫʯʠʚʘʣʝ ʙʨʟʦ ʧʦʪʘʧʘˁʝ ʫ 70% ʝʪʘʥʦʣ ʪʦʢʦʤ 30 ʩʝʢʫʥʜʠ, 

ʧʨʘ˂ʝʥʦ ʧʨʠʤʝʥʦʤ HgCl2 ʫ ʪʨʘʿʘˁʫ ʦʜ 3 ʠ 4 ʤʠʥʫʪʘ ʪʘʢʦʹʝ ʩʫ ʜʘʣʝ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝ ʨʝʟʫʣʪʘʪʝ. 

ʅʘ ʧʨʦʮʝʥʘʪ ʢʦʥʪʘʤʠʥʘʮʠʿʝ ʚʠʰʝ ʿʝ ʫʪʠʮʘʣʦ ʪʨʘʿʘˁʝ ʠʟʣʘʛʘˁʘ ʥʝʛʦ ʚʨʩʪʘ ʜʝʟʠʥʬʝʢʮʠʦʥʦʛ 

ʩʨʝʜʩʪʚʘ. ʇʨʦʜʫʞʝʥʦ ʠʟʣʘʛʘˁʝ NaClO ʨʝʟʫʣʪʠʨʘʣʦ ʿʝ ʚʝ˂ʦʤ ʥʝʢʨʦʟʦʤ ʠ ʤʘˁʦʤ 

ʢʦʥʪʘʤʠʥʘʮʠʿʦʤ ʫ ʦʜʥʦʩʫ ʥʘ 15-ʤʠʥʫʪʥʠ ʪʨʝʪʤʘʥ NaClO. ʇʨʠʤʝʥʘ ʚʘʨʠʢʠʥʝ ʢʘʦ ʠʟʚʦʨʘ NaClO 

ʫ ʪʨʘʿʘˁʫ ʦʜ 20 ʤʠʥʫʪʘ ʨʝʟʫʣʪʠʨʘʣʘ ʿʝ ʟʥʘʯʘʿʥʦ ʥʘʿʚʝ˂ʠʤ ʧʨʦʮʝʥʪʦʤ ʥʝʢʨʦʟʝ. ʇʨʝʤʘ 

ʠʩʪʨʘʞʠʚʘˁʫ Georgieva et al. (2020), ʚʠʩʦʢ ʧʨʦʮʝʥʘʪ ʟʘʨʘʞʝʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ ʢʦʜ ʩʦʨʪʠ ʄʠʢʝʨ ʠ 

ɺʠʣʘʤʝʪ (72% ʠ 74,2%, ʨʝʜʦʩʣʝʜʦʤ) ʜʦʙʠʿʝʥ ʿʝ ʧʦʚʨʰʠʥʩʢʦʤ ʩʪʝʨʠʣʠʟʘʮʠʿʦʤ ʢʦʿʘ ʿʝ 

ʫʢˀʫʯʠʚʘʣʘ 96% ʘʣʢʦʭʦʣ ʪʦʢʦʤ 30 ʩʝʢʫʥʜʠ, ʘ ʟʘʪʠʤ 5% NaClO ʪʦʢʦʤ 2,5 ʤʠʥʫʪʘ.  

ʇʨʦʮʝʩ ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʟʘʚʠʩʠ ʦʜ ʬʘʟʝ ʨʘʟʚʦʿʘ ʤʘʪʠʯʥʝ ʙʠˀʢʝ, ʩʦʨʪʝ, 

ʢʘʦ ʠ ʦʜ ʧʨʠʤʝʥʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʧʦʩʪʫʧʢʘ ʩʪʝʨʠʣʠʟʘʮʠʿʝ (AnĽeliĺ et al., 2024). ʄʝʹʫʪʠʤ, ʠ 

ʧʝʨʠʦʜ ʫʟʠʤʘˁʘ ʧʦʯʝʪʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ ʤʦʞʝ ʙʠʪʠ ʢˀʫʯʥʠ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʰʥʦʩʪ ʫʚʦʹʝˁʘ 

ʙʠˀʘʢʘ ʫ ʢʫʣʪʫʨʫ ʪʢʠʚʘ. ɸʢʪʠʚʥʝ ʬʘʟʝ ʨʘʟʚʦʿʘ ʙʠˀʘʢʘ ʠʤʘʿʫ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʫʩʧʝʰʥʦʩʪ 

ʬʦʨʤʠʨʘˁʘ ʩʪʝʨʠʣʥʠʭ ʣʠʩʥʠʭ ʨʦʟʝʪʘ. ķekerli (2024) ʩʤʘʪʨʘ ʜʘ ʥʘʢʦʥ ʧʦʚʨʰʠʥʩʢʝ 

ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʧʫʧʦˀʮʠ ʣʝʰʥʠʢʘ ʫ ʧʝʨʠʦʜʫ ʦʜ ʤʘʿʘ ʜʦ ʿʫʥʘ ʥʝʢʨʦʪʠʨʘʿʫ, ʰʪʦ ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʝ 

ʥʘ ʫʚʦʹʝˁʝ ʙʠˀʘʢʘ ʫ ʢʫʣʪʫʨʫ ʪʢʠʚʘ. ʀʩʪʠ ʘʫʪʦʨ ʠʩʪʠʯʝ ʜʘ ʧʝʨʠʦʜ ʫʟʠʤʘˁʘ ʧʦʯʝʪʥʠʭ 

ʝʢʩʧʣʘʥʪʘʪʘ ʧʨʚʝʥʩʪʚʝʥʦ ʟʘʚʠʩʠ ʦʜ ʩʦʨʪʝ. ʇʨʝʤʘ Yahyaoui et al. (2021), ʫʚʦʹʝˁʝ ʝʢʩʧʣʘʥʪʘʪʘ ʫ 

ʢʫʣʪʫʨʫ ʪʢʠʚʘ ʥʘ ʧʨʦʣʝ˂ʝ ʫʪʠʯʝ ʥʘ ʧʦʚʝ˂ʘʥʫ ʥʝʢʨʦʟʫ ʪʢʠʚʘ ʰʪʦ ʩʝ ʤʦʞʝ ʩʝ ʧʨʠʧʠʩʘʪʠ 

ʦʩʝʪˀʠʚʦʩʪʠ ʝʢʩʧʣʘʥʪʘʪʘ ʥʘ ʢʦʨʠʰ˂ʝʥʘ ʜʝʟʠʥʬʝʢʮʠʦʥʘ ʩʨʝʜʩʪʚʘ. ʇʨʝʤʘ Paunescu (2009), ʤʣʘʹʘ 

ʪʢʠʚʘ ʝʢʩʧʣʘʥʪʘʪʘ ʩʫ ʩʝ ʧʦʢʘʟʘʣʘ ʢʘʦ ʥʘʿʝʬʠʢʘʩʥʠʿʘ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ. ʋ ʦʚʦʤ 

ʨʘʜʫ ʥʘʿʧʦʛʦʜʥʠʿʠ ʤʝʩʝʮ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʟʘ ʩʦʨʪʫ ʄʠʢʝʨ ʙʠʦ ʿʝ ʤʘʿ, ʢʘʜʘ ʿʝ 

ʧʦʩʪʠʛʥʫʪ ʚʠʩʦʢ ʧʨʦʮʝʥʘʪ ʠʥʠʮʠʿʘʮʠʿʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ, ʫʟ ʥʘʿʤʘˁʠ ʧʨʦʮʝʥʘʪ ʥʝʢʨʦʟʝ. ʊʘʢʦʹʝ, 

ʫ ʠʩʪʦʤ ʤʝʩʝʮʫ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ ʥʠʟʘʢ ʧʨʦʮʝʥʘʪ ʟʘʨʘʟʝ ʠ ʧʨʠ ʫʚʦʹʝˁʫ ʜʨʫʛʠʭ ʚʨʩʪʘ ʫ ʢʫʣʪʫʨʫ 

ʪʢʠʚʘ ï ʥʘʨʘ (Kumar et al., 2019), ʙʘʤʙʫʩʘ (Singh et al., 2012) ʠ ʚʨʩʪʝ Tectona grandis (Tiwari et al., 

2002).  

ʀ ʿʫʥ ʩʝ ʩʤʘʪʨʘ ʠʜʝʘʣʥʠʤ ʧʝʨʠʦʜʦʤ ʟʘ ʩʘʢʫʧˀʘˁʝ ʙʠˀʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (ʝʢʩʧʣʘʥʪʘʪʘ) 

ʤʘʣʠʥʝ, ʿʝʨ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʘʢʪʠʚʥʠʤ ʬʘʟʘʤʘ ʨʘʩʪʘ ʙʠˀʘʢʘ (Turdiyev et al, 2023). Siwach et al. 

(2001) ʩʫ ʪʘʢʦʹʝ ʧʨʝʧʦʨʫʯʠʣʠ ʤʘʿ ʠ ʿʫʥ ʢʘʦ ʦʧʪʠʤʘʣʥʝ ʤʝʩʝʮʝ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ 

ʢʫʣʪʫʨʝ ʩʤʦʢʚʝ. ʋ ˁʠʭʦʚʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ, ʥʘʿʥʠʞʝ ʚʨʝʜʥʦʩʪʠ ʥʝʢʨʦʪʠʨʘʥʠʭ ʝʢʩʧʣʘʥʪʘʪʘ ʩʫ 

ʟʘʙʝʣʝʞʝʥʝ ʫ ʿʫʥʫ ʧʨʠʤʝʥʦʤ HgCl2, ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʨʫʛʠʤ ʧʝʨʠʦʜʠʤʘ ʪʝʩʪʠʨʘˁʘ. ʋ ʦʚʦʤ ʨʘʜʫ 

ʪʦʢʦʤ ʜʚʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʦʜʠʥʝ, ʪʨʝʪʤʘʥ ʩʘ ʚʘʨʠʢʠʥʦʤ ʢʘʦ ʠʟʚʦʨʦʤ NaClO ʜʘʦ ʿʝ ʥʘʿʙʦˀʝ 

ʨʝʟʫʣʪʘʪʝ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʝ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʜʦʢ ʿʝ ʚʝʣʠʢʘ ʟʘʨʘʟʘ 

ʢʦʥʩʪʘʪʦʚʘʥʘ ʧʨʠ ʢʦʨʠʰ˂ʝˁʫ HgCl2. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʿʝ ʧʦʢʘʟʘʣʘ ʚʝʣʠʢʫ 

ʦʩʝʪˀʠʚʦʩʪ ʥʘ ʨʘʩʪʚʦʨ ʚʘʨʠʢʠʥʝ, ʜʦʢ ʿʝ ʧʨʠʤʝʥʘ HgCl2 ʧʦʟʠʪʠʚʥʦ ʫʪʠʮʘʣʘ ʥʘ ʫʩʧʦʩʪʘʚˀʘˁʝ 

ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ ʦʚʝ ʩʦʨʪʝ. ʋ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʢʦʿʘ ʩʫ ʩʧʨʦʚʝʣʠ Georgieva et al. (2020) 

ʫʪʚʨʹʝʥ ʿʝ ʚʠʩʦʢ ʧʨʦʮʝʥʘʪ ʟʘʨʘʟʝ (74,2%) ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʧʨʠ ʫʧʦʪʨʝʙʠ ʚʘʨʠʢʠʥʝ, ʰʪʦ ʿʝ ʫ 

ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʜʦʙʠʿʝʥʠʤ ʫ ʥʘʰʝʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʟʘʙʝʣʝʞʝʥ 

ʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʟʘʨʘʟʝ (72,0%) ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʰʝ ʠʩʪʨʘʞʠʚʘˁʝ. 
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6.1.2. ʋʊʀʎɸɱ ʄʀʅɽʈɸʃʅʆɻ ʉɸʉʊɸɺɸ ʍʈɸʅɲʀɺɽ ʇʆɼʃʆɻɽ ʅɸ ʇɸʈɸʄɽʊʈɽ 

ʄʋʃʊʀʇʃʀʂɸʎʀɱɽ  

ʈʘʟʣʠʯʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʘʢʨʦ ʠ ʤʝʟʦ ʩʦʣʠ, ʢʘʦ ʠ ʛʚʦʞʹʘ ʤʦʛʫ ʫʪʠʮʘʪʠ ʥʘ ʛʣʘʚʥʝ 

ʧʘʨʘʤʝʪʨʝ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʢʚʘʣʠʪʝʪ in vitro ʠʟʜʘʥʘʢʘ ʠʪʜ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʨʘʟʣʠʯʠʪʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʘʢʨʦ ʩʦʣʠ, ʤʝʟʦ ʩʦʣʠ ʠ ʛʚʦʞʹʘ ʨʘʟʣʠʯʠʪʦ ʩʫ ʫʪʠʮʘʣʝ ʥʘ ʫʩʧʝʰʥʦʩʪ 

ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ʂʦʜ ʠʩʪʝ ʩʦʨʪʝ, ʩʪʘʥʜʘʨʜʥʘ MS ʧʦʜʣʦʛʘ, ʩʘ ʧʦʚʝ˂ʘʥʠʤ 

ʩʘʜʨʞʘʿʝʤ ʛʚʦʞʹʘ, ʧʦʟʠʪʠʚʥʦ ʿʝ ʫʪʠʮʘʣʘ ʥʘ ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ. ʀʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ 

ʤʠʥʝʨʘʣʥʦʛ ʩʘʩʪʘʚʘ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ ʥʘ ʥʘʿʚʘʞʥʠʿʝ ʧʘʨʘʤʝʪʨʝ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʢʦʜ ʧʝʪ 

ʩʦʨʪʠ ʤʘʣʠʥʝ ʫʢʘʟʫʿʫ ʜʘ ʩʦʨʪʘ ʠʤʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ (Poothong & Reed, 2014). ʋ ʠʩʪʨʘʞʠʚʘˁʫ 

ʧʨʝʪʭʦʜʥʠʭ ʘʫʪʦʨʘ, ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʿʝ ʙʠʣʘ ʤʘˁʝ ʦʩʝʪˀʠʚʘ ʥʘ ʩʘʜʨʞʘʿ ʛʚʦʞʹʘ ʦʜ ʦʩʪʘʣʠʭ 

ʩʦʨʪʠ, ʛʜʝ ʩʫ ʧʦʪʨʝʙʥʝ ʚʝ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʝʟʦ ʩʦʣʠ ʠ ʫʤʝʨʝʥʘ ʢʦʣʠʯʠʥʘ ʤʠʢʨʦ ʩʦʣʠ ʟʘ 

ʧʦʩʪʠʟʘˁʝ ʙʦˀʝʛ ʢʚʘʣʠʪʝʪʘ in vitro ʙʠˀʘʢʘ. ʉʘʤʦ ʧʨʠʩʫʩʪʚʦ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʝʟʦ 

ʩʦʣʠ ʥʠʿʝ ʙʠʣʦ ʜʦʚʦˀʥʦ ʟʘ ʧʦʙʦˀʰʘˁʝ ʢʚʘʣʠʪʝʪʘ ʠʟʜʘʥʘʢʘ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ɼʫʧʣʠʨʘˁʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʘʢʨʦ ʩʦʣʠ ʫʪʠʮʘʣʦ ʿʝ ʥʘ ʨʘʩʪ in vitro ʠʟʜʘʥʘʢʘ ʧʦʜʣʦʛʝ ʟʘ ʪʨʝʰˁʫ ɻʠʟʝʣʘ 5 

(Ruģiĺ et al., 2000). ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʫ ʦʚʦʤ ʨʘʜʫ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʥʘʚʝʜʝʥʠʭ 

ʘʫʪʦʨʘ ʠ ʧʦʢʘʟʫʿʫ ʜʘ ʜʫʧʣʠʨʘʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʘʢʨʦ ʩʦʣʠ ʫʟ ʩʪʘʥʜʘʨʜʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʝʟʦ 

ʩʦʣʠ ʠ ʛʚʦʞʹʘ ʫʪʠʯʝ ʥʘ ʜʦʙʠʿʘˁʝ ʥʘʿʜʫʞʠʭ ʦʩʦʚʠʥʩʢʠʭ ʠʟʜʘʥʢʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ʊʘʢʦʹʝ, 

ʚʠʩʦʢʝ ʚʨʝʜʥʦʩʪʠ ʜʫʞʠʥʝ ʠʟʜʘʥʢʘ ʧʨʠʤʝ˂ʝʥʝ ʩʫ ʧʨʠ ʠʩʪʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʤʘʢʨʦ ʠ ʤʝʟʦ 

ʩʦʣʠ, ʘʣʠ ʫʟ ʧʦʚʝ˂ʘʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʛʚʦʞʹʘ. ʍʨʘʥˀʠʚʘ ʧʦʜʣʦʛʘ ʩʘ ʩʪʘʥʜʘʨʜʥʠʤ 1Ĭ ʠʣʠ 0,5Ĭ 

ʛʚʦʞʹʝʤ ʠ ʧʦʚʝ˂ʘʥʠʤ ʤʝʟʦ ʩʦʣʠʤʘ ʠʤʘ ʧʦʟʠʟʠʚʘʥ ʫʪʠʮʘʿ ʥʘ ʧʘʨʘʤʝʪʨʝ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʜʦʢ 

ʩʫ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʟʦʪʘ ʧʨʠʣʠʯʥʦ ʚʘʨʠʿʘʙʠʣʥʝ ʤʝʹʫ ʩʦʨʪʘʤʘ ʢʨʫʰʘʢʘ ʧʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ 

Reed et al. (2013b). ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ Niedz & Evens (2008), ʘʟʦʪ ʫʪʠʯʝ ʥʘ ʨʘʩʪ ʙʠˀʘʢʘ, 

ʙʠʣʦ ʢʨʦʟ ʫʢʫʧʥʫ ʢʦʣʠʯʠʥʫ, ʙʠʣʦ ʢʨʦʟ ʦʜʥʦʩ ʘʤʦʥʠʿʫʤ- ʿʦʥʘ ʠ ʥʠʪʨʘʪʥʦʛ ʿʦʥʘ. ʉʘ ʜʨʫʛʝ 

ʩʪʨʘʥʝ, ʧʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ Aranda-Peres et al. (2009), ʧʦʚʝ˂ʘʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʢʘʣʮʠʿʫʤʘ 

ʫʪʠʯʝ ʥʘ ʨʘʩʪ in vitro ʙʠˀʘʢʘ, ʘʣʠ ʠ ʦʣʘʢʰʘʚʘ ʫʩʚʘʿʘˁʝ ʘʟʦʪʘ, ʢʘʣʠʿʫʤʘ, ʮʠʥʢʘ, ʤʘʥʛʘʥʘ ʠ 

ʙʦʨʘ, ʰʪʦ ʿʝ ʠ ʧʦʢʘʟʘʥʦ ʢʦʜ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʝ ʞʫʪʝ ʤʘʨʘʢʫʿʝ (Monteiro et al., 2000). 

ʀʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʘ ʥʘ ʮʨʚʝʥʦʿ ʤʘʣʠʥʠ ʧʦʢʘʟʘʣʘ ʩʫ ʜʘ ʙʣʘʛʦ ʧʦʚʝ˂ʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʤʝʟʦ ʩʦʣʠ (1İ MS) ʧʦʙʦˀʰʘʚʘ ʢʚʘʣʠʪʝʪ ʠʟʜʘʥʘʢʘ ʠ ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ (Poothong & 

Reed, 2014; Poothong et al., 2017). Poothong & Reed (2015) ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʿʝ ʢʦʜ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ ʧʨʠ ʜʚʦʩʪʨʫʢʦ ʥʠʞʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ MgSO4 ʨʘʟʚʠʿʝʥ ʚʝ˂ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʚʠʰʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʦʚʝ ʩʦʣʠ (ʜʚʦʩʪʨʫʢʦ ʜʦ ʪʨʦʩʪʨʫʢʦ ʚʠʰʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ). ʂʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ, ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʩʪʘʥʜʘʨʜʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʝʟʦ ʩʦʣʠ, ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ 

ʩʘʜʨʞʘʿʠʤʘ ʤʘʢʨʦ ʩʦʣʠ ʠ ʛʚʦʞʹʘ ʫʪʠʮʘʣʘ ʿʝ ʥʘ ʚʠʩʦʢ ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ, ʢʘʦ ʠ ʜʫʞʠʥʫ 

ʦʩʦʚʠʥʩʢʠʭ ʠʟʜʘʥʘʢʘ. ʂʦʜ ʠʩʪʝ ʩʦʨʪʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʣʠʩʪʦʚʘ ʢʦʜ ʦʙʘ ʪʠʧʘ ʠʟʜʘʥʘʢʘ ʙʠʦ ʿʝ ʢʦʜ 

ʜʚʦʩʪʨʫʢʦ ʚʝ˂ʝʛ ʩʘʜʨʞʘʿʘ ʤʘʢʨʦ ʩʦʣʠ ʠ 3/4 ʩʘʜʨʞʘʿʘ ʤʝʟʦ ʩʦʣʠ, ʫʟ ʩʪʘʥʜʘʨʜʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʛʚʦʞʹʘ. ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ Rebrov (2020), ʥʘʿʝʬʠʢʘʩʥʠʿʘ ʤʦʜʠʬʠʢʘʮʠʿʘ MS ʧʦʜʣʦʛʝ ʟʘ 

ʠʥʠʮʠʿʘʮʠʿʫ ʚʠʥʦʚʝ ʣʦʟʝ ʫ in vitro ʢʫʣʪʫʨʠ ʿʝ ʫʧʦʪʨʝʙʘ ʤʘʢʨʦ ʩʦʣʠ ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʦʜ 3/4 

ʩʪʘʥʜʘʨʜʥʦʛ ʩʘʜʨʞʘʿʘ. ʅʘʚʝʜʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ (3/4 MS) ʤʘʢʨʦ ʩʦʣʠ ʫʪʠʮʘʣʘ ʿʝ ʥʘ ʥʘʿʚʝ˂ʝ 

ʚʨʝʜʥʦʩʪʠ ʠʥʜʝʢʩʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʟʘ ʩʦʨʪʫ ʄʠʢʝʨ. ʀʩʪʨʘʞʠʚʘˁʝ ʥʘ 

ʢʨʫʮhʠ ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʧʦʚʝ˂ʘʥʦ ʬʦʨʤʠʨʘˁʝ ʢʘʣʫʩʘ ʠʟʤʝʨʝʥʦ ʧʨʠ ʥʠʩʢʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ 

NH4NO3, ʜʦʢ ʿʝ ʤʘˁʘ ʤʘʩʘ ʢʘʣʫʩʘ ʠʟʤʝʨʝʥʘ ʧʨʠ ʚʠʩʦʢʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʦʚʝ ʩʦʣʠ (Reed et al., 

2013a). ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʩʫ ʩʘʛʣʘʩʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝʪʭʦʜʥʦ 

ʥʘʚʝʜʝʥʠʭ ʘʫʪʦʨʘ ʛʜʝ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʚʝ˂ʘ ʤʘʩʘ ʢʘʣʫʩʘ ʧʨʠ ʤʘˁʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʤʘʢʨʦ 

ʩʦʣʠ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʰʪʦ ʩʝ ʩʤʘʪʨʘ ʥʝʛʘʪʠʚʥʦʤ ʢʘʨʘʢʪʝʨʠʩʪʠʢʦʤ. ʊʘʢʦʹʝ, Reed et al. 

(2013a) ʥʘʚʦʜʝ ʜʘ ʚʠʩʦʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ NH4NO3 ʠ ʧʦʚʝ˂ʘʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʛʚʦʞʹʘ ʩʘ 

ʩʪʘʥʜʘʨʜʥʠʤ ʢʦʣʠʯʠʥʘʤʘ ʜʨʫʛʠʭ ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ ʫʪʠʯʫ ʥʘ ʩʤʘˁʝˁʝ ʢʘʣʫʩʘ. ʋ ʦʚʦʤ ʨʘʜʫ 

ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʥʘʿʚʝ˂ʘ ʤʘʩʘ ʢʘʣʫʩʘ ʿʝ ʠʟʤʝʨʝʥʘ ʧʨʠ ʜʫʧʣʠʨʘʥʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʤʘʢʨʦ 

ʩʦʣʠ ʠ ʩʪʘʥʜʘʨʜʥʠʤ ʢʦʥʮʝʥʪʨʘʮʠʿʘʤʘ ʤʝʟʦ ʩʦʣʠ ʠ  ʛʚʦʞʹʘ. 
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6.1.3. ʌɸɿɸ ʆɾʀɲɸɺɸɳɸ IN VITRO 

ʋʩʧʝʰʥʦʩʪ in vitro ʦʞʠˀʘʚʘˁʘ ʟʘʚʠʩʠ ʦʜ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʬʘʢʪʦʨʘ, ʢʘʦ ʰʪʦ ʩʫ ʜʫʞʠʥʘ 

ʩʫʙʢʫʣʪʠʚʠʩʘˁʘ, ʚʨʩʪʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʙʠˀʥʠʭ ʨʝʛʫʣʘʪʦʨʘ ʨʘʩʪʝˁʘ (Salmi & Hesami, 2016), 

ʢʘʦ ʠ ʦʜʥʦʩ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʠʥʘ ʠ ʘʫʢʩʠʥa ʫ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʟʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʫ 

(Erst et al., 2018). ʆʧʪʠʤʘʣʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʫʢʩʠʥʘ ʫʪʠʯʫ ʥʘ ʨʠʟʦʛʝʥʝʟʫ, ʜʦʢ ʧʦʚʝ˂ʘʥʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʦʛʫ ʥʘʨʫʰʠʪʠ ʝʥʜʦʛʝʥʠ ʭʦʨʤʦʥʩʢʠ ʙʘʣʘʥʩ ʠ ʠʥʭʠʙʠʨʘʪʠ ʠʟʜʫʞʠʚʘˁʝ 

ʢʦʨʝʥʦʚʘ (Eucario et ʘl., 2024). ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʥʠʞʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʫʢʩʠʥʘ ʟʥʘʯʘʿʥʠʿʝ 

ʩʫ ʫʪʠʮʘʣʝ ʥʘ ʧʨʦʮʝʥʘʪ in vitro ʦʞʠˀʘʚʘˁʘ ʢʦʜ ʩʦʨʪʠ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ. Epstein et al. 

(1993) ʩʤʘʪʨʘʿʫ ʜʘ IBA ʠʤʘ ʥʘʿʙʦˀʠ ʫʪʠʮʘʿ ʥʘ ʦʞʠˀʘʚʘˁʝ, ʿʝʨ Iɸɸ ʙʨʟʦ ʦʢʩʠʜʠʰʝ ʫ ʪʢʠʚʠʤʘ 

ʝʢʩʧʣʘʥʪʘʪʘ, ʟʙʦʛ ʯʝʛʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʢʦʨʠʩʪʠʪʠ ʚʠʩʦʢʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ Iɸɸ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ 

Samsurizal et al. (2024), IBA ʩʝ ʝʬʠʢʘʩʥʦ ʪʨʘʥʩʧʦʨʪʫʿʝ ʫʥʫʪʘʨ ʙʠˀʥʠʭ ʪʢʠʚʘ, ʯʠʤʝ ʩʝ 

ʫʩʧʦʩʪʘʚˀʘʿʫ ʦʧʪʠʤʘʣʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʥʘ ʤʝʩʪʫ ʬʦʨʤʠʨʘˁʘ ʢʦʨʝʥʘ, ʟʙʦʛ ʯʝʛʘ IBA ʠʤʘ ʙʦˀʫ 

ʝʬʠʢʘʩʥʦʩʪ ʦʜ NAA. ʇʨʠʤʝʥʘ 1 ʠʣʠ 2 mg l
-l
 IBA, 0,1 mg l

-l
 GA3 ʠ 1 g l

-l
 ʘʢʪʠʚʥʦʛ ʫʛˀʘ 

ʫʪʠʮʘʣʘ ʿʝ ʥʘ in vitro ʦʞʠˀʘʚʘˁʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (Ruģiĺ & Laziĺ, 2004). ʇʨʠʤʝˁʝʥʘ ʥʠʞʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʘʫʢʩʠʥʘ (1 mg l
-l
 IBA) ʫʪʠʮʘʣʘ ʿʝ ʥʘ ʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʦʞʠˀʘʚʘˁʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʚʠʰʦʤ ʢʦʥʮʝʥʪʨʘʮʠʿʦʤ ʧʨʝʤʘ ʧʨʝʪʭʦʜʥʠʤ ʘʫʪʦʨʠʤʘ. ʀʩʪʨʘʞʠʚʘˁʝʤ ʨʘʟʣʠʯʠʪʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ IBA ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʦʜ 1 mg l
-l
 ʿʝ ʥʘʿʝʬʠʢʘʩʥʠʿʘ ʟʘ ʠʥʜʫʢʮʠʿʫ 

ʨʠʟʦʛʝʥʝʟʝ ʢʦʜ ʪʨʠ ʩʦʨʪʝ ʢʫʧʠʥʝ, ʛʜʝ ʩʫ ʧʦʩʪʠʛʥʫʪʠ ʧʨʦʮʝʥʪʠ ʦʞʠˀʘʚʘˁʘ ʧʨʝʢʦ 85%, ʘ 

ʠʟʜʘʥʮʠ ʩʫ ʠʤʘʣʠ ʜʦʙʨʦ ʨʘʟʚʠʿʝʥ ʢʦʨʝʥʦʚ ʩʠʩʪʝʤ (Valdivia-Rojas et al., 2025). ʇʨʝʤʘ ʠʩʪʠʤ 

ʘʫʪʦʨʠʤʘ ʚʝ˂ʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ IBA ʩʤʘˁʫʿʝ ʨʠʟʦʛʝʥʝʟʫ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʤʦʛʫ˂ʠ ʠʥʭʠʙʠʪʦʨʥʠ 

ʝʬʝʢʘʪ. ʂʘʜʘ ʿʝ ʫ ʧʠʪʘˁʫ IAA, Raeva-Bogoslovskaya et ʘl. (2021) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʿʝ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʦʜ 0,5 mg l
-l
 ʦʧʪʠʤʘʣʥʘ ʟʘ ʦʞʠˀʘʚʘˁʝ Rubus arcticus, ʜʦʢ ʧʨʝʤʘ Mir et al. 

(2019) ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʦʜ 1,5 mg l
-l
 IAA ʠʤʘ ʥʘʿʙʦˀʠ ʫʪʠʮʘʿ ʥʘ ʦʞʠˀʘʚʘˁʝ ʿʘʛʦʜʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʨʘʟʣʠʯʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ IAA, IBA ʠ NAA. Welander (1985) ʩʤʘʪʨʘ ʜʘ ʿʝ ʩʧʦʩʦʙʥʦʩʪ in vitro 

ʦʞʠˀʘʚʘˁʘ ʤʘʣʠʥʝ, ʢʦʿʘ ʤʦʞʝ ʜʘ ʚʘʨʠʨʘ ʦʜ 10% ʜʦ 100%, ʧʨʚʝʥʩʪʚʝʥʦ ʜʝʪʝʨʤʠʥʠʩʘʥʘ 

ʛʝʥʦʪʠʧʦʤ (ʟʘʚʠʩʠ ʦʜ ʩʦʨʪʝ). ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ Nistor et al. (2024), in vitro ʦʞʠˀʘʚʘˁʝ 

ʤʘʣʠʥʝ ʿʝ ʯʘʢ ʤʦʛʫ˂ʝ ʧʦʩʪʠ˂ʠ ʠ ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʙʝʟ ʭʦʨʤʦʥʘ, ʘʣʠ ʜʘ ʩʪʝʧʝʥ ʦʞʠˀʘʚʘˁʘ 

ʟʘʚʠʩʠ ʦʜ ʩʦʨʪʝ. ʇʦʤʝʥʫʪʠ ʘʫʪʦʨʠ ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʿʝ ʢʦʜ ʩʦʨʪʝ ʈʫʚʠ ʧʦʩʪʠʛʥʫʪ ʥʘʿʚʝ˂ʠ 

ʧʨʦʮʝʥʘʪ ʦʞʠˀʘʚʘˁʘ (90%), ʍʝʨʠʪʠ˅ ʿʝ ʧʦʢʘʟʘʦ ʫʤʝʨʝʥ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʦʞʠˀʘʚʘˁʝ, ʜʦʢ ʿʝ 

ʆʧʘʣ ʧʦʢʘʟʘʦ ʥʘʿʥʠʞʠ ʧʨʦʮʝʥʘʪ ʦʞʠˀʘʚʘˁʘ (60%). ʋ ʥʘʰʝʤ ʠʩʪʨʘʞʠʚʘˁʫ ʢʦʜ ʩʦʨʪʝ ʤʘʣʠʥʝ 

ʄʠʢʝʨ, ʦʞʠˀʘʚʘˁʝ ʿʝ ʚʘʨʠʨʘʣʦ ʦʜ 0 ʜʦ 85,7%, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʙʠʣʦ ʦʜ 0 ʜʦ 78,3%. 

ʉʦʨʪʝ ʤʘʣʠʥʝ ʫ ʥʘʰʝʤ ʠʩʪʨʘʞʠʚʘˁʫ ʩʫ ʧʦʢʘʟʘʣʝ ʚʠʩʦʢ ʢʘʧʘʮʠʪʝʪ ʟʘ ʦʞʠˀʘʚʘˁʝ ʥʘ İMS 

ʤʝʜʠʿʫʤʫ ʩʘ 1 mg l
-l
 IBA ʫʟ ʧʨʠʩʫʩʪʚʦ ʘʢʪʠʚʥʦʛ ʫʛˀʘ. ʅʠʞʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʩʦʣʠ ʫ ʭʨʘʥˀʠʚʦʿ 

ʧʦʜʣʦʟʠ ʟʙʦʛ ʜʫʧʣʦ ʥʠʞʝʛ ʩʘʜʨʞʘʿʘ ʘʟʦʪʘ ʧʦʚʦˀʥʦ ʜʝʣʫʿʝ ʥʘ in vitro ʦʞʠˀʘʚʘˁʝ (Dewir at al., 

2016), ʧʦʜʩʪʠʯʫ˂ʠ ʠʥʜʫʢʮʠʿʫ ʢʦʨʝʥʦʚʘ ʢʦʜ ʤʥʦʛʠʭ ʙʠˀʥʠʭ ʚʨʩʪʘ (Satish et al., 2015; Rathore 

at al., 2015). ʋʩʧʝʰʥʦ ʦʞʠˀʘʚʘˁʝ ʩʦʨʪʠ ʮʨʚʝʥʝ ʤʘʣʠʥʝ ʿʝ ʧʦʩʪʠʛʥʫʪʦ ʥʘ İMS ʤʝʜʠʿʫʤʫ ʩʘ 

NAA (Jagla, 2015), ʰʪʦ ʩʝ ʥʠʿʝ ʜʝʩʠʣʦ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ. Sun et al. (2015) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ 

ʜʦʜʘʚʘˁʝ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʤʦʞʝ ʧʦʙʦˀʰʘʪʠ ʢʚʘʣʠʪʝʪ ʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ ʠ ʧʨʦʮʝʥʘʪ 

ʦʞʠˀʘʚʘˁʘ ʩʤʘʨʘʛʜʥʝ ʢʨʫʰʢʝ ʰʪʦ ʿʝ ʜʦʢʘʟʘʥʦ ʠ ʫ ʥʘʰʝʤ ʠʩʪʨʘʞʠʚʘˁʫ. ɹʦˀʠ ʢʚʘʣʠʪʝʪ 

ʙʠˀʘʢʘ ʦʙʝ ʩʦʨʪʝ ʤʘʣʠʥʝ, ʙʝʟ ʟʥʘʢʦʚʘ ʭʣʦʨʦʟʝ, ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʫʦʯʝʥ ʿʝ ʥʘ ʭʨʘʥˀʠʚʠʤ 

ʧʦʜʣʦʛʘʤʘ ʩʘ ʘʢʪʠʚʥʠʤ ʫʛˀʝʤ. ʂʦʜ ʦʙʝ ʩʦʨʪʝ ʤʘʣʠʥʝ, ʜʦʜʘʚʘˁʝʤ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʫ ʭʨʘʥˀʠʚʝ 

ʧʦʜʣʦʛʝ ʩʘ 1 mg l
-l
 IBA ʜʦʙʠʿʝʥ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʦʞʠˀʘʚʘˁʘ, ʢʘʦ ʠ ʚʝ˂ʠ ʙʨʦʿ 

ʢʦʨʝʥʦʚʘ ʠ ˁʠʭʦʚʘ ʜʫʞʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʜʣʦʛʝ ʙʝʟ ʘʢʪʠʚʥʦʛ ʫʛˀʘ. ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʫ 

ʦʚʦʤ ʨʘʜʫ ʩʘʛʣʘʩʥʠ ʩʫ ʩʘ ʥʘʚʦʜʠʤʘ Martins et al. (2024), ʢʦʿʠ ʠʩʪʠʯʫ ʜʘ ʫʧʦʪʨʝʙʘ ʘʢʪʠʚʥʦʛ 

ʫʛˀʘ ʫʪʠʯʝ ʥʘ ʚʝ˂ʫ ʩʪʦʧʫ ʦʞʠˀʘʚʘˁʘ ʠ ʙʦˀʝ ʤʦʨʬʦ-ʬʠʟʠʦʣʦʰʢʝ ʦʩʦʙʠʥʝ ʙʠˀʘʢʘ ʚʨʩʪʝ 

Quercus robur. ʆʚʦ ʩʝ ʤʦʞʝ ʦʙʿʘʩʥʠʪʠ ʯʠˁʝʥʠʮʦʤ ʜʘ ʘʢʪʠʚʥʠ ʫʛʘˀ ʦʙʝʟʙʝʹʫʿʝ ʟʘʩʝˁʫʿʫ˂ʠ 

ʝʬʝʢʘʪ ʥʘ ʙʘʟʘʣʥʠ ʜʝʦ ʠʟʜʘʥʢʘ ʫ ʧʨʦʮʝʩʫ ʦʞʠˀʘʚʘˁʘ in vitro, ʰʪʦ ʿʝ ʢʦʨʠʩʥʦ ʟʘ ʠʥʜʫʢʮʠʿʫ ʠ 

ʨʘʩʪ ʢʦʨʝʥʦʚʦʛ ʩʠʩʪʝʤʘ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ Martins et al. (2024), ʜʦʜʘʚʘˁʝ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʫ 

ʭʨʘʥˀʠʚʫ ʧʦʜʣʦʛʫ ʿʝ ʥʝʦʧʭʦʜʥʦ ʠ ʟʘ ʫʙʣʘʞʘʚʘˁʝ ʩʪʨʝʩʘ ʠʟʘʟʚʘʥʦʛ ʬʠʟʠʯʢʦ-ʭʝʤʠʿʩʢʠʤ 

ʫʩʣʦʚʠʤʘ ʫ ʢʫʣʪʫʨʠ in vitro (ʪʿ. ʩʤʘˁʝˁʝ ʦʢʩʠʜʘʪʠʚʥʦʛ ʩʪʨʝʩʘ ʠʟʘʟʚʘʥʦʛ ʦʢʩʠʜʦʚʘʥʠʤ 

ʬʝʥʦʣʠʤʘ ʧʨʠ ʩʤʘˁʝʥʦʿ ʘʝʨʘʮʠʿʠ ʫ ʧʦʜʣʦʟʠ). ɸʢʪʠʚʥʠ ʫʛʘˀ ʪʘʢʦʹʝ ʠʤʘ ʩʧʦʩʦʙʥʦʩʪ 
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ʘʜʩʦʨʧʮʠʿʝ ʪʘʢʦ ʜʘ ʫʪʠʯʝ ʠ ʥʘ ʫʢʣʘˁʘˁʝ ʠʥʭʠʙʠʪʦʨʥʠʭ ʿʝʜʠˁʝˁʘ ʧʨʠʩʫʪʥʠʭ ʫ ʭʨʘʥˀʠʚʠʤ 

ʧʦʜʣʦʛʘʤʘ. ʅʘʠʤʝ, ʬʝʥʦʣʥʘ ʿʝʜʠˁʝˁʘ ʢʦʿʝ in vitro ʠʟʜʘʥʮʠ ʦʩʣʦʙʘʹʘʿʫ ʤʦʛʫ ʠʥʭʠʙʠʨʘʪʠ 

ˁʠʭʦʚ ʨʘʩʪ. Akhtar et al. (2016), ʩʤʘʪʨʘʿʫ ʜʘ ʧʨʠʩʫʩʪʚʦ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʫʪʠʯʝ ʥʘ ʩʤʘˁʝˁʝ 

ʧʦʪʘʤˁʠʚʘˁʘ ʠ ʛʫʙʠʪʘʢ in vitro ʠʟʜʘʥʘʢʘ ʫ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ. ʊʘʢʦʹʝ, Ebrahimi et al. 

(2024) ʥʘʚʦʜʝ ʜʘ ʫʧʦʪʨʝʙʘ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʧʦʙʦˀʰʘʚʘ ʮʝʣʦʢʫʧʥʠ ʧʨʦʮʝʩ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ. 

 

6.1.4. ЕX VITRO ɸʂʃʀʄɸʊʀɿɸʎʀɱɸ ʀɿɼɸʅɸʂɸ ʄɸʃʀʅɽ 

ɸʢʣʠʤʘʪʠʟʘʮʠʿʘ ʙʠˀʘʢʘ ʥʘ ex vitro ʫʩʣʦʚʝ ʿʝ ʚʝʦʤʘ ʩʪʨʝʩʥʘ ʬʘʟʘ ʢʦʜ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ ʙʠˀʘʢʘ. ʊʦʢʦʤ ʦʚʝ ʬʘʟʝ, ʙʠˀʢʝ ʤʦʨʘʿʫ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘʿʫ ʥʘ ʫʩʣʦʚʝ 

ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ ʢʘʦ ʰʪʦ ʩʫ ʥʠʞʘ ʨʝʣʘʪʠʚʥʘ ʚʣʘʞʥʦʩʪ, ʚʘʨʠʨʘˁʝ ʪʝʤʧʝʨʘʪʫʨʝ, ʚʝ˂ʠ 

ʠʥʪʝʥʟʠʪʝʪ ʩʚʝʪʣʦʩʪʠ, ʠʪʜ. ʉʪʨʝʩʥʠ ʫʩʣʦʚʠ ʢʘʦ ʰʪʦ ʩʫ ʩʫʰʘ ʠʣʠ ʦʢʩʠʜʘʪʠʚʥʠ ʩʪʨʝʩ ʤʦʛʫ 

ʜʦʚʝʩʪʠ ʜʦ ʧʨʦʧʘʜʘˁʘ ʙʠˀʘʢa (Jagieğğo-Kubiec et al., 2021), ʢʘʦ ʠ ʚʝʣʠʢʠ ʛʫʙʠʪʘʢ ʚʦʜʝ 

ʫʟʨʦʢʦʚʘʥ ʥʝʧʨʘʚʠʣʥʠʤ ʬʫʥʢʮʠʦʥʠʩʘˁʝʤ ʩʪʦʤʘ, ʥʝʜʦʩʪʘʪʢʦʤ ʚʦʩʢʘ ʥʘ ʧʦʚʨʰʠʥʠ ʣʠʩʪʘ ʠ 

ʥʝʨʘʟʚʠʿʝʥʠʤ ʢʦʨʝʥʦʚʠʤ ʩʠʩʪʝʤʦʤ (Werner et al., 2018). ɺʝʣʠʢʠ ʛʫʙʠʪʘʢ ʚʦʜʝ (50%) ʧʨʠ 

ʢʨʘʪʢʦʤ ʚʨʝʤʝʥʩʢʦʤ ʧʝʨʠʦʜʫ (2,5 ʩʘʪʘ) ʿʝ ʟʘʙʝʣʝʞʝʥ ʢʦʜ ʙʦʨʦʚʥʠʮʝ Vaccinium corymbosum 

ʛʘʿʝʥʝ ʫ in vitro ʫʩʣʦʚʠʤʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʙʠˀʢʘʤʘ ʛʘʿʝʥʠʤ ʥʘ ʧʦˀʫ (No® & Bonini, 1996). 

ʈʘʟʣʦʛ ʟʘ ʦʚʫ ʧʦʿʘʚʫ ʿʝ ʯʠˁʝʥʠʮʘ ʜʘ ʿʝ ʙʨʦʿ ʩʪʦʤʘ ʜʦʩʪʘ ʚʝ˂ʠ ʢʦʜ ʣʠʩʪʦʚʘ ʙʠˀʘʢʘ ʦʞʠˀʝʥʠʭ 

in vitro, ʫ ʦʜʥʦʩʫ ʥʘ ʙʠˀʢʝ ʫ ʧʦˀʩʢʠʤ ʫʩʣʦʚʠʤʘ ʰʪʦ ʫʪʠʯʝ ʥʘ ʧʦʚʝ˂ʘʥ ʠʥʪʝʥʟʠʪʝʪ 

ʪʨʘʥʩʧʠʨʘʮʠʿʝ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, Hiti-Bandaralage et al. (2018) ʥʘʚʦʜʝ ʜʘ, ʯʘʢ ʠ ʢʦʜ ʦʞʠˀʝʥʠʭ 

ʙʠˀʘʢʘ, ʧʨʝʞʠʚˀʘʚʘˁʝ ʪʦʢʦʤ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʿʝ ʟʘʭʪʝʚʘʥ ʧʨʦʮʝʩ ʟʙʦʛ ʤʘʣʦʛ ʙʨʦʿʘ 

ʬʦʨʤʠʨʘʥʠʭ ʘʜʚʝʥʪʠʚʥʠʭ ʢʦʨʝʥʦʚʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʪʦʢʦʤ ʬʘʟʝ ʦʞʠˀʘʚʘˁʘ in vitro. ʀʟ ʪʦʛʘ 

ʨʘʟʣʦʛʘ Grzelak et al. (2024), ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʧʦʪʨʝʙʥʦ ʦʙʝʟʙʝʜʠʪʠ ʧʦʩʪʝʧʝʥʠ ʧʨʝʣʘʟʘʢ ʙʠˀʘʢʘ ʫ 

ʬʘʟʫ ʘʣʠʤʘʪʠʟʘʮʠʿʝ ʢʘʢʦ ʙʠ ʩʝ ʩʤʘˁʠʦ ʩʪʨʝʩ ʢʦʿʠ ʙʠˀʢʝ ʤʦʛʫ ʜʦʞʠʚʝʪʠ ʧʨʝʤʝʰʪʘˁʝʤ ʫ ex 

vitro ʫʩʣʦʚʝ. ʊʘʢʦʹʝ, Asayesh et al. (2017) ʩʤʘʪʨʘʿʫ ʜʘ ʩʤʘˁʝˁʝ ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʫ 

ʧʦʩʫʜʘʤʘ ʟʘ ʛʘʿʝˁʝ in vitro ʙʠˀʘʢʘ ʧʨʠʤʝʥʦʤ ʟʘʩʠ˂ʝʥʦʛ ʨʘʩʪʚʦʨʘ ʢʘʣʮʠʿʫʤ ʭʣʦʨʠʜʘ (KCl) 

ʤʦʞʝ ʙʠʪʠ ʝʬʠʢʘʩʘʥ ʤʝʪʦʜ ʟʘ ʧʦʚʝ˂ʘˁʝ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ. 

ʆʚʘ ʬʘʟʘ ʿʝ ʥʝʦʧʭʦʜʥʘ ʿʝʨ ʦʙʝʟʙʝʹʫʿʝ ʧʨʝʣʘʟʘʢ ʙʠˀʘʢʘ ʠʟ ʢʦʥʪʨʦʣʠʩʘʥʠʭ 

ʣʘʙʦʨʘʪʦʨʠʿʩʢʠʭ ʫʩʣʦʚʘ ʫ ʤʘˁʝ ʢʦʥʪʨʦʣʠʩʘʥʦ ʦʢʨʫʞʝˁʝ, ʧʨʠʧʨʝʤʘʿʫ˂ʠ ʙʠˀʢʝ ʟʘ ʢʘʩʥʠʿʠ 

ʨʘʩʪ ʥʘ ʧʦˀʫ ʠʣʠ ʜʨʫʛʦʤ ʩʧʦˀʘʰˁʝʤ ʦʢʨʫʞʝˁʫ (Nistor et al., 2024). ʋ ʦʚʦʤ ʠʩʪʨaʞʠʚʘˁʫ, 

ʚʝʦʤʘ ʚʠʩʦʢ ʧʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʟʘʙʝʣʝʞʝʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, 

ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʙʠʦ ʥʝʰʪʦ ʥʠʞʠ. ʊʦʢʦʤ ʦʚʝ ʬʘʟʝ, ʠʟʜʘʥʮʠ ʢʦʿʠ ʥʠʩʫ ʨʘʟʚʠʣʠ 

ʢʦʨʝʥʦʚʝ in vitro ʤʦʛʣʠ ʩʫ ʜʘ ʩʝ ʫʢʦʨʝʥʝ ʟʘʭʚʘˀʫʿʫ˂ʠ ʢʦʥʪʨʦʣʠʩʘʥʠʤ ʫʩʣʦʚʠʤʘ ʚʣʘʞʥʦʩʪʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʫ ʩʪʘʢʣʝʥʠʢʫ, ʟʘʭʚʘˀʫʿʫ˂ʠ ʢʦʿʠʤʘ ʿʝ ʠʤʠʪʠʨʘʥʦ ʧʨʠʨʦʜʥʦ ʦʢʨʫʞʝˁʝ ʩʘ 

ʩʤʘˁʝʥʠʤ ʩʪʨʝʩʦʤ. ʇʨʝʤʘ Clapa et al. (2008), ʘʢʣʠʤʘʪʠʟʘʮʠʿʘ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʞʫʪʝ 

ʤʘʣʠʥʝ ʥʠʿʝ ʤʦʛʫ˂ʘ, ʟʘ ʨʘʟʣʠʢʫ ʦʜ ʮʨʚʝʥʝ ʤʘʣʠʥʝ ʢʦʜ ʢʦʿʝ ʩʪʝʧʝʥ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʟʥʘʯʘʿʥʦ 

ʚʘʨʠʨʘ ʠʟʤʝʹʫ ʦʞʠˀʝʥʠʭ ʠ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ (Lebedev et al., 2018). ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʫ 

ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʧʦʪʚʨʹʫʿʫ ʜʘ ʿʝ ʧʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʙʠʦ ʚʝ˂ʠ ʢʦʜ ʦʞʠˀʝʥʠʭ 

ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ, ʙʝʟ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ. Georgieva et al. (2020) ʩʫ 

ʪʘʢʦʹʝ ʫʪʚʨʜʠʣʠ ʜʘ ʩʦʨʪʝ ʤʘʣʠʥʝ ʥʝ ʫʪʠʯʫ ʥʘ ʫʩʧʝʭ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʙʠˀʘʢʘ ʤʘʣʠʥʝ. ʀʩʪʠ 

ʘʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʿʝ ʘʢʣʠʤʘʪʠʟʘʮʠʿʘ ʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ ʙʠʣʘ ʚʝ˂ʘ ʦʜ 90%. ʋ ʥʘʰʝʤ 

ʠʩʪʨʘʞʠʚʘˁʫ, ʧʦʩʪʠʛʥʫʪʠ ʨʝʟʫʣʪʘʪʠ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ 

ʧʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʙʠʦ ʚʝʦʤʘ ʚʠʩʦʢ, ʰʪʦ ʿʝ ʩʘʛʣʘʩʥʦ ʠʩʪʨʘʞʠʚʘˁʫ ʧʨʝʪʭʦʜʥʠʭ ʘʫʪʦʨʘ 

ʢʘʦ ʠ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʩʫ ʜʦʙʠʣʠ Dai et al. (2006). ɺʝ˂ʠ ʧʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ 

ʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʝʦʞʠˀʝʥʝ ʿʝ ʟʘʙʝʣʝʞʝʥ ʠ ʢʦʜ ʪʨʠ ʩʦʨʪʝ ʙʦʨʦʚʥʠʮʝ (Ruģiĺ et 

al., 2012). ʇʨʦʧʘʜʘˁʝ ʙʠˀʘʢʘ ʫ ʧʨʦʮʝʩʫ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʿʝ ʧʦʩʣʝʜʠʮʘ ʥʝʜʦʩʪʘʪʢʘ ʚʘʩʢʫʣʘʨʥʠʭ 

ʚʝʟʘ ʠʟʤʝʹʫ ʠʟʜʘʥʢʘ ʠ ʢʦʨʝʥʦʚʘ. Stoevska et al. (1995) ʩʤʘʪʨʘʿʫ ʜʘ ʩʝ ʦʢʦ 75% ʙʠˀʘʢʘ 

ʫʩʧʝʰʥʦ ʘʢʣʠʤʘʪʠʟʫʿʝ ʫ ʧʝʨʠʦʜʫ ʦʜ 30 ʜʘʥʘ, ʜʦʢ Fira & Clapa (2009) ʩʤʘʪʨʘʿʫ ʜʘ ʿʝ ʩʪʦʧʘ 

ʧʨʝʞʠʚˀʘʚʘˁʘ ʚʝ˂ʘ ʦʜ 80%. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʫʩʧʝʰʥʦʩʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʦʞʠˀʝʥʠʭ 

ʠʟʜʘʥʘʢʘ ʩʦʨʪʝ ʄʠʢʝʨ ʙʠʣʘ ʿʝ ʥʘʿʚʝ˂ʘ ʫ ʿʫʥʫ ʠ ʿʫʣʫ ʤʝʩʝʮʫ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ 

ʘʚʛʫʩʪʫ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ Tisarum et al. (2018), ʧʨʝʞʠʚˀʘʚʘˁʝ ʙʠˀʘʢʘ ʪʦʢʦʤ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ 

ʤʦʨʘ ʙʠʪʠ ʚʝ˂ʝ ʦʜ 60% ʜʘ ʙʠ ʧʨʦʮʝʩ ʨʘʟʤʥʦʞʘʚʘˁʘ ʙʠʦ ʝʢʦʥʦʤʩʢʠ ʠʩʧʣʘʪʠʚ, ʰʪʦ ʫ 
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ʧʦʪʧʫʥʦʩʪʠ ʦʧʨʘʚʜʘʚʘ ʟʥʘʯʘʿ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ. 

 

6.1.5. ʀʉʇʀʊʀɺɸɳɽ ɻɽʅɽʊʀʏʂɽ ʉʊɸɹʀʃʅʆʉʊʀ ʋ ʂʋʃʊʋʈʀ IN VITRO 

ɻʘʿʝˁʝ ʙʠˀʥʠʭ ˂ʝʣʠʿʘ, ʪʢʠʚʘ ʠ ʦʨʛʘʥʘ in vitro ʧʦʚʝʟʘʥʦ ʿʝ ʩʘ ʥʠʟʦʤ ʬʠʟʠʦʣʦʰʢʠʭ, 

ʝʧʠʛʝʥʝʪʠʯʢʠʭ ʠ ʛʝʥʝʪʠʯʢʠʭ ʧʨʦʤʝʥʘ (Venkatachalam et al., 2007) ʢʦʿʝ ʤʦʛʫ ʜʦʚʝʩʪʠ ʜʦ 

ʩʤʘˁʝˁʘ ʨʝʛʝʥʝʨʘʮʠʿʝ, ʧʦʿʘʚʝ ʭʠʧʝʨʭʠʜʨʠʯʥʠʭ ʠʟʜʘʥʘʢʘ, ʠʥʜʫʢʮʠʿʝ ʩʦʤʘʢʣʦʥʘʣʥʝ 

ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ, ʢʘʦ ʠ ʜʨʫʛʠʭ ʥʝʞʝˀʝʥʠʭ ʧʦʿʘʚʘ ʢʦʿʝ ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʧʨʦʮʝʩ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ. ɱʝʜʘʥ ʦʜ ʛʣʘʚʥʠʭ ʧʨʦʙʣʝʤʘ ʜʫʛʦʛ ʯʫʚʘˁʘ ʙʠˀʘʢʘ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ ʿʝʩʪʝ 

ʧʨʦʙʣʝʤ ʩʦʤʘʢʣʦʥʘʣʥʠʭ ʚʘʨʠʿʘʮʠʿʘ ʟʙʦʛ ʯʝʛʘ ʿʝ ʧʦʪʨʝʙʥʦ ʠʩʧʠʪʠʚʘˁʝ ˁʠʭʦʚʝ ʛʝʥʝʪʠʯʢʝ 

ʩʪʘʙʠʣʥʦʩʪʠ, ʧʦʩʝʙʥʦ ʧʨʝ ʧʦʥʦʚʥʦʛ ʫʚʦʹʝˁʘ ʫ ʧʨʠʨʦʜʥʫ ʩʨʝʜʠʥʫ. ɿʥʘʯʘʿʘʥ ʬʘʢʪʦʨ ʢʦʿʠ 

ʜʦʧʨʠʥʦʩʠ ʦʚʦʿ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʿʝ ʦʢʩʠʜʘʪʠʚʥʠ ʩʪʨʝʩ, ʢʦʿʠ ʿʝ ʠʟʘʟʚʘʥ ʨʘʟʣʠʯʠʪʠʤ 

ʧʘʨʘʤʝʪʨʠʤʘ ʢʘʦ ʰʪʦ ʩʫ ʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʠ pH ʚʨʝʜʥʦʩʪ ʭʨʘʥˀʠʚʝ ʧʦʜʣʦʛʝ, ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʙʠˀʥʠʭ ʨʝʛʫʣʘʪʦʨʘ ʨʘʩʪʝˁʘ, ʭʦʨʤʦʥʩʢʠ ʜʠʩʙʘʣʘʥʩ, ʢʘʦ ʠ ʬʣʫʢʪʫʘʮʠʿʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ 

ʚʣʘʞʥʦʩʪʠ (Majumder et al., 2025). ɹʠˀʢʝ ʨʘʟʤʥʦʞʝʥʝ ʫ in vitro ʫʩʣʦʚʠʤʘ ʤʦʛʫ ʧʦʢʘʟʘʪʠ 

ʩʦʤʘʢʣʦʥʘʣʥʝ ʚʘʨʠʿʘʮʠʿʝ ʫʟʨʦʢʦʚʘʥʝ ʩʪʨʫʢʪʫʨʥʠʤ ʘʙʝʨʘʮʠʿʘʤʘ ʭʨʦʤʦʟʦʤʘ, ʧʨʦʤʝʥʘʤʘ ʫ 

ʙʨʦʿʫ ʭʨʦʤʦʟʦʤʘ ʠʣʠ ʥʠʚʦʫ ʧʣʦʠʜʥʦʩʪʠ (Ashmore, 1997). Karp et al. (1987) ʩʫ ʧʨʠʤʝʪʠʣʠ ʚʝ˂ʠ 

ʙʨʦʿ ʭʨʦʤʦʟʦʤʘ ʫ ʧʨʠʩʫʩʪʚʫ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ 2,4-ʜʠʭʣʦʨʦʬʝʥʦʢʩʠʩʠʨ˂ʝʪʥʝ ʢʠʩʝʣʠʥʝ 

(2,4-D). Kaya et al. (2024) ʪʘʢʦʹʝ ʩʤʘʪʨʘʿʫ ʜʘ ʫʧʦʪʨʝʙʘ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʘʫʢʩʠʥʘ ʠ 

ʮʠʪʦʢʠʥʠʥʘ ʫʪʠʯʝ ʥʘ ʛʝʥʝʪʠʯʢʫ ʥʝʩʪʘʙʠʣʥʦʩʪ ʙʠˀʘʢʘ.  

ɹʨʦʿʘˁʝ ʭʨʦʤʦʟʦʤʘ ʩʚʝʪʣʦʩʥʦʤ ʤʠʢʨʦʩʢʦʧʠʿʦʤ ʫ ʘʢʪʠʚʥʦ ʨʘʩʪʫ˂ʠʤ ˂ʝʣʠʿʘʤʘ ʚʨʭʦʚʘ 

ʢʦʨʝʥʘ ʿʝ ʿʝʜʥʦʩʪʘʚʥʘ ʤʝʪʦʜʘ ʟʘ ʧʨʦʮʝʥʫ ʧʣʦʠʜʥʦʩʪʠ ʧʨʠʤʝʥʦʤ ʙʦʿʝ ʢʘʦ ʰʪʦ ʿʝ ʘʮʝʪʦʢʘʨʤʠʥ. 

ʄʝʹʫʪʠʤ, ʧʦʤʝʥʫʪʘ ʪʝʭʥʠʢa ʙʦʿʝˁʘ ʩʝ ʥʝ ʤʦʞʝ ʢʦʨʠʩʪʠʪʠ ʢʦʜ ʚʨʩʪʘ ʢʦʿʝ ʠʤʘʿʫ ʩʠʪʥʝ 

ʭʨʦʤʦʟʦʤʝ (Beck et al., 2003). ɿʘ ʧʨʠʤʝʥʫ ʬʣʫʦʨʝʩʮʝʥʪʥʝ ʤʠʢʨʦʩʢʦʧʠʿʝ, ʥʘʿʯʝʰ˂ʝ ʩʝ ʢʦʨʠʩʪʠ 

ɼɸʇʀ ʬʣʫʦʨʝʩʮʝʥʪʥʘ ʙʦʿʘ ʢʦʿʘ ʩʝ ʩʥʘʞʥʦ ʚʝʟʫʿʝ ʟʘ ʧʨʠʨʦʜʥʫ ʜʚʦʣʘʥʯʘʥʫ ɼʅʂ ʛʜʝ ʿʝ ˁʝʥʘ 

ʬʣʫʦʨʝʩʮʝʥʮʠʿʘ 20 ʧʫʪʘ ʚʝ˂ʘ ʥʝʛʦ ʫ ʥʝʚʝʟʘʥʦʤ ʩʪʘˁʫ. ɿʙʦʛ ʦʚʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

ʬʣʫʦʨʝʩʮʝʥʮʠʿʝ, ɼɸʇʀ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʠ ʟʘ ʬʣʫʦʨʝʩʮʝʥʪʥʫ ʤʠʢʨʦʩʢʦʧʠʿʫ ʫ ʮʠˀʫ 

ʦʜʨʝʹʠʚʘˁʝ ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ (Gamage & Schmidt, 2009). ʀʩʪʠ ʘʫʪʦʨʠ ʥʘʛʣʘʰʘʚʘʿʫ ʫʧʦʪʨʝʙʫ 

ɼɸʇʀ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʫʧʦʪʨʝʙʘ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʥʠʿʝ ʤʦʛʫ˂ʘ, ʩʝʢʫʥʜʘʨʥʘ ʿʝʜʠˁʝˁʘ 

ʦʤʝʪʘʿʫ ʧʨʦʪʦʯʥʫ ʮʠʪʦʤʝʪʨʠʿʫ ʠ ʠʟʜʘʥʮʠ (ʥʝ ʚʨʭʦʚʠ ʢʦʨʝʥʘ) ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʦʜʨʝʹʠʚʘˁʝ 

ʭʨʦʤʦʟʦʤʘ. ʀʘʢʦ ʩʝ ʫʛʣʘʚʥʦʤ ʢʦʨʠʩʪʝ ʚʨʭʦʚʠ ʢʦʨʝʥʦʚʘ, ʧʨʝʤʘ ʥʘʚʦʜʠʤʘ Anamthawat-Jónsson 

(2004) ʤʣʘʜʘ ʪʢʠʚʘ ʣʠʩʪʦʚʘ (ʚʨʭʦʚʠ ʠʟʜʘʥʘʢʘ) ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʟʘ ʜʦʙʠʿʘˁʝ ʚʝ˂ʝʛ ʙʨʦʿʘ 

ʤʝʪʘʬʘʟʥʠʭ ʧʣʦʯʘ, ʫ ʩʣʫʯʘʿʫ ʢʘʜʘ ʥʠʿʝ ʤʦʛʫ˂ʝ ʜʦʙʠʪʠ ʚʨʭʦʚʝ ʢʦʨʝʥʘ ʥʘ ʦʪʚʦʨʝʥʦʤ ʧʦˀʫ. 

ʊʘʢʦʹʝ, Thompson (1995) ʥʘʛʣʘʰʘʚʘ ʫʧʦʪʨʝʙʫ ʚʨʭʦʚʘ ʠʟʜʘʥʘʢʘ ʢʦʜ ʨʘʟʣʠʯʠʪʠʭ ʚʨʩʪʘ ʨʦʜʘ 

Rubus ʫ ʦʜʥʦʩʫ ʥʘ ʚʨʭʦʚʝ ʢʦʨʝʥʘ ʠʣʠ ʤʘʪʠʯʥʝ ˂ʝʣʠʿʘ ʧʦʣʝʥʘ. ʊʘʢʦʹʝ, ʦʚʠ ʙʨʟʦʨʘʩʪʫ˂ʠ 

ʤʝʨʠʩʪʝʤʠ ʠʤʘʿʫ ʚʝʣʠʢʠ ʙʨʦʿ ʤʠʪʦʪʩʢʠʭ ʤʝʪʘʬʘʟʥʠʭ ʧʣʦʯʘ ʪʦʢʦʤ ʮʝʣʝ ʚʝʛʝʪʘʮʠʿʝ.  

ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʜʝʪʝʨʤʠʥʘʮʠʿʦʤ ʙʨʦʿʘ ʭʨʦʤʦʟʦʤʘ, ʢʦʿʠ ʩʫ ʢʘʩʥʠʿʝ ʧʦʪʚʨʹʝʥʠ 

ʘʥʘʣʠʟʦʤ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʫʢʘʟʫʿʫ ʥʘ ʠʜʝʥʪʠʯʘʥ ʥʠʚʦ ʧʣʦʠʜʠʿʝ ʫ 

ʩʚʠʤ ʘʥʘʣʠʟʠʨʘʥʠʤ ʫʟʦʨʮʠʤʘ. ʊʦ ʫʢʘʟʫʿʝ ʜʘ ʥʝ ʜʦʣʘʟʠ ʜʦ ʧʨʦʤʝʥʝ ʥʠʚʦʘ ʧʣʦʠʜʠʿʝ ʪʦʢʦʤ 

ʧʨʦʮʝʩʘ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ ʢʦʜ ʦʙʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʪʘʢʦ ʜʘ ʿʝ ʩʘʯʫʚʘʥʘ 

ʩʪʘʙʠʣʥʦʩʪ ʥʘ ʮʠʪʦʛʝʥʝʪʠʯʢʦʤ ʥʠʚʦʫ ʰʪʦ ʩʝ ʤʦʞʝ ʦʙʿʘʩʥʠʪʠ ʠ ʜʫʞʠʥʦʤ ʩʫʙʢʫʣʪʠʚʠʩʘˁʘ. 

ɺʝʣʠʢʠ ʙʨʦʿ ʤʝʪʘʬʘʟʥʠʭ ʧʣʦʯʘ ʟʘʙʝʣʝʞʝʥ ʿʝ ʢʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʨʠʤʝʥʦʤ ʩʚʝʪʣʦʩʥʝ ʠ 

ʬʣʫʦʨʝʩʮʝʥʪʥʝ ʤʠʢʨʦʩʢʦʧʠʿʝ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ɺʫʿʦʚʠ˂ (2010a), ʫ ʚʨʰʥʠʤ ʤʝʨʠʩʪʝʤʠʤʘ 

ʢʦʨʝʥʘ ʤʘʣʠʥʝ ʩʦʨʪʝ ʄʠʢʝʨ ʿʝ ʫʪʚʨʹʝʥʦ ʧʨʠʩʫʩʪʚʦ ˂ʝʣʠʿʘ ʥʦʨʤʘʣʥʝ ʤʦʨʬʦʣʦʛʠʿʝ, ʩʘ ʿʝʜʥʠʤ 

ʿʝʜʨʦʤ ʛʜʝ ʤʝʪʦʜʦʤ ʙʨʦʿʘˁʘ ʭʨʦʤʦʟʦʤʘ ʥʠʿʝ ʜʝʪʝʢʪʦʚʘʥʦ ʧʨʠʩʫʩʪʚʦ ˂ʝʣʠʿʘ ʩʘ ʧʨʦʤʝˁʝʥʠʤ 

ʥʠʚʦʦʤ ʧʣʦʠʜʠʿʝ. ʄʝʹʫ ʙʠˀʥʠʤ ʪʢʠʚʠʤʘ ʢʦʿʝ ʩʘʜʨʞʝ ˂ʝʣʠʿʝ ʫ ʜʝʦʙʠ, ʤʝʨʠʩʪʝʤʠ ʚʨʭʦʚʘ 

ʢʦʨʝʥʘ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʝ ʟʘ ʠʟʨʘʜʫ ʤʠʪʦʪʩʢʠʭ ʭʨʦʤʦʟʦʤʩʢʠʭ  ʧʨʝʧʘʨʘʪʘ. Vujoviĺ et al. 

(2010b) ʩʫ ʧʨʠʤʝʥʦʤ ʮʠʪʦʣʦʰʢʝ ʘʥʘʣʠʟʝ, ʟʘʩʥʦʚʘʥʝ ʥʘ ʙʨʦʿʫ ʭʨʦʤʦʟʦʤʘ ʫ ʤʝʨʠʩʪʝʤʠʤʘ ʚʨʭʘ 

ʢʦʨʝʥʘ, ʢʘʦ ʠ ʘʥʘʣʠʟʝ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʫʪʚʨʜʠʣʠ ʜʘ ʩʫ in vitro ʘʜʚʝʥʪʠʚʥʠ ʠʟʜʘʥʮʠ 

ʩʦʨʪʝ ʢʫʧʠʥʝ ʏʘʯʘʥʩʢʘ ɹʝʩʪʨʥʘ ʪʝʪʨʘʧʣʦʠʜʥʠ ʩʘ ʠʩʪʠʤ ʥʠʚʦʦʤ ʧʣʦʠʜʠʿʝ ʢʘʦ ʠ ʠʟʜʘʥʮʠ 

ʠʟʚʝʜʝʥʠ ʠʟ ʘʢʩʠʣʘʨʥʠʭ ʧʫʧʦˀʘʢʘ. ʉʪʘʨʦʩʪ ʠ ʙʨʦʿ ʩʫʙʢʫʣʪʫʨʘ ʩʫ ʚʘʞʥʝ, ʧʨʠ ʯʝʤʫ ʩʝ 

ʩʦʤʘʢʣʦʥʘʣʥʝ ʚʘʨʠʿʘʮʠʿʝ ʧʦʚʝ˂ʘʚʘʿʫ ʩʘ ʧʨʦʜʫʞʝʥʠʤ ʩʫʙʢʫʣʪʠʚʠʩʘˁʝʤ. ʀʩʪʨʘʞʠʚʘˁʝ ʥʘ 
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ʙʘʥʘʥʠ ʫʢʘʟʫʿʝ ʜʘ ʩʝ ʩʦʤʘʢʣʦʥʘʣʥʝ ʚʘʨʠʿʘʮʠʿʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʿʫ ʥʘʢʦʥ ʦʩʤʝ ʩʫʙʢʫʣʪʫʨʝ 

(Miryeganeh & Armitage, 2025). ʋʧʦʪʨʝʙʘ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʠʤʘ ʚʝʣʠʢʫ ʧʨʝʜʥʦʩʪ ʿʝʨ ʩʝ 

ʥʘ ʦʩʥʦʚʫ ʩʘʜʨʞʘʿʘ ʥʫʢʣʝʘʨʥʝ ɼʅʂ ʤʦʞʝ ʧʨʦʮʝʥʠʪʠ ʙʨʦʿ ʭʨʦʤʦʟʦʤʘ. ʀʩʪʨʘʞʠʚʘˁʘ 

ʩʦʤʘʢʣʦʥʘʣʥʠʭ ʚʘʨʠʿʘʮʠʿʘ ʢʦʜ ʣʝʢʦʚʠʪʠʭ ʙʠˀʘʢʘ ʨʝʛʝʥʝʨʠʩʘʥʠʭ ʫ in vitro ʫʩʣʦʚʠʤʘ ʧʦʢʘʟʫʿʫ 

ʜʘ ʩʝ ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʭʨʦʤʦʟʦʤʩʢʠʭ ʘʙʝʨʘʮʠʿʘ ʜʝʰʘʚʘ ʫ ʢʘʣʫʩʥʠʤ ʠ ʧʨʦʪʦʧʣʘʩʪʥʠʤ 

ʢʫʣʪʫʨʘʤʘ, ʧʨʝ ʩʚʝʛʘ ʫ ʚʠʜʫ ʧʦʣʠʧʣʦʠʜʠʿʝ ʠ ʘʥʝʫʧʣʦʠʜʠʿʝ. ʆʚʝ ʧʨʦʤʝʥʝ ʩʝ ʧʨʠʧʠʩʫʿʫ ʚʝ˂ʝʤ 

ʙʨʦʿʫ ʤʠʪʦʟʘ ʪʦʢʦʤ ʨʝʛʝʥʝʨʘʮʠʿʝ ʠ ʚʝ˂ʝʤ ʙʨʦʿʫ ʩʫʙʢʫʣʪʫʨʘ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʥʝʧʨʘʚʠʣʥʠʭ 

˂ʝʣʠʿʩʢʠʭ ʜʝʦʙʘ ʠ ʧʦʿʘʚʘ ʩʧʦʥʪʘʥʠʭ ʤʫʪʘʮʠʿʘ (Nwauzoma & Jaja, 2013). 

ʇʦʨʝʜ ʤʝʪʦʜʝ ʩʚʝʪʣʦʩʥʝ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʝ ʤʠʢʨʦʩʢʦʧʠʿʝ, ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʠ ʤʝʪʦʜʘ 

ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʨʝʣʘʪʠʚʥʦʛ ʩʘʜʨʞʘʿʘ ʥʫʢʣʝʘʨʥʝ ɼʅʂ ʠʟ ʫʟʦʨʘʢʘ 

ʨʘʟʣʠʯʠʪʦʛ ʧʦʨʝʢʣʘ ʟʘ ʦʙʝ ʩʦʨʪʝ. ʆʚʦʤ ʘʥʘʣʠʟʦʤ ʿʝ ʧʦʪʚʨʹʝʥʦ ʜʘ in vitro ʠʟʜʘʥʮʠ ʤʘʣʠʥʝ 

ʠʤʘʿʫ ʠʩʪʠ ʥʠʚʦ ɼʅʂ ʧʣʦʠʜʠʿʝ ʢʘʦ ʠ ʘʜʘʧʪʠʨʘʥʝ ʙʠˀʢʝ ʢʦʿʝ ʩʫ ʧʨʝʪʭʦʜʥʦ ʜʦʙʠʿʝʥʝ ʤʝʪʦʜʦʤ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ. ʊʘʢʦʹʝ, ʠʩʪʠ ʥʠʚʦ ɼʅʂ ʧʣʦʠʜʠʿʝ ʩʫ ʠʤʘʣʝ ʠ ʙʠˀʢe ʢʦʿʝ ʩʫ ʩʝ ʥʘʣʘʟʠʣʝ 

ʫ ʧʦˀʫ ʙʠʣʦ ʜʘ ʩʫ ʧʦʪʠʮʘʣʝ ʦʜ ʩʘʜʥʠʮʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ 

(ʠʟʜʘʥʮʠʤʘ) ʙʠʣʦ ʜʘ ʩʫ ʜʦʙʠʿʝʥʝ ʢʫʣʪʫʨʦʤ ʪʢʠʚʘ (in vivo). ʋʩʣʦʚʠ ʫ ʢʫʣʪʫʨʠ in vitro ʤʦʛʫ 

ʜʦʚʝʩʪʠ ʜʦ ʧʦʿʘʚʝ ʩʦʤʘʢʣʦʥʘʣʥʠʭ ʚʘʨʠʿʘʮʠʿʘ ʢʦʜ ʙʠˀʘʢʘ ʟʙʦʛ ʯʝʛʘ ʿʝ ʥʝʦʧʭʦʜʥʦ ʧʨʘʪʠʪʠ 

ʛʝʥʝʪʠʯʢʫ ʩʪʘʙʠʣʥʦʩʪ ʪʠʭ ʙʠˀʘʢʘ ʠ ʥʘʢʦʥ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʫ ex vitro ʫʩʣʦʚʝ (Jena et al., 2018). 

ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʫ Joachimiak et al. (2001), ʧʨʦʪʦʯʥʘ ʮʠʪʦʤʝʪʨʠʿʘ ʩʝ ʤʦʞʝ ʝʬʠʢʘʩʥʦ 

ʢʦʨʠʩʪʠʪʠ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʧʣʦʠʜʥʦʩʪʠ ʢʦʜ ʙʠˀʘʢʘ ʢʦʿʝ ʨʘʩʪʫ ʥʘ ʧʦˀʫ ʠ ʫ ʩʪʘʢʣʝʥʠʢʫ, ʢʘʦ ʠ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʙʠˀʥʠʤ ʤʘʪʝʨʠʿʘʣʠʤʘ ʛʘʿʝʥʠʤ in vitro. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫ ʦʚʦʤ ʨʘʜʫ ʟʘ ʦʙʝ 

ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʥʠʿʝ ʫʦʯʝʥʘ ʨʘʟʣʠʢʘ ʫ ʥʠʚʦʫ ʧʣʦʠʜʠʿʝ ʠʟʤʝʹʫ 

ʧʦʤʝʥʫʪʠʭ ʙʠˀʘʢʘ, ʰʪʦ ʿʝ ʩʘʛʣʘʩʥʦ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʧʨʝʪʭʦʜʥʦ ʧʦʤʝʥʫʪʠʭ ʘʫʪʦʨʘ. ʇʨʠʤʝʥʦʤ 

ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʥʠʩʫ ʧʨʠʤʝ˂ʝʥʝ ʚʘʨʠʿʘʮʠʿʝ ʠʟʤʝʹʫ ʙʠˀʘʢʘ ʨʘʟʤʥʦʞʝʥʠʭ ʢʫʣʪʫʨʦʤ 

ʪʢʠʚʘ ʠ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʙʠˀʘʢʘ ʢʦʜ ʧʝʪ ʩʦʨʪʠ ʿʘʛʦʜʝ (Naing et al., 2019). ʊʘʢʦʹʝ, 

Borsai et al. (2020) ʥʠʩʫ ʧʨʠʤʝʪʠʣʠ ʛʝʥʝʪʠʯʢʝ ʚʘʨʠʿʘʮʠʿʝ ʠʟʤʝʹʫ ʤʘʪʠʯʥʠʭ ʙʠˀʘʢʘ ʠ 

ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʭ ʙʠˀʘʢʘ ʜʚʝ ʩʦʨʪʝ ʢʫʧʠʥʝ ʃʦʭ ʅʝʩ ʠ ʏʝʩʪʝʨ ʊʦʨʥʣʝʩ. ʂʦʨʠʰ˂ʝˁʝʤ RAPD 

ʘʥʘʣʠʟʝ Sabooni et al. (2022) ʩʫ ʢʦʜ 14% ʙʠˀʘʢʘ ʢʫʧʠʥʝ ʨʘʟʤʥʦʞʝʥʠʭ ʢʫʣʪʫʨʦʤ ʪʢʠʚʘ ʠ 

ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʧʨʠʤʝʪʠʣʠ ʛʝʥʝʪʠʯʢʝ ʚʘʨʠʿʘʮʠʿʝ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ Loureiro et al. 

(2005), ʚʠʩʦʢʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʚʘʨʠʿʘʮʠʿʝ (CV) ʤʦʛʫ ʧʨʠʢʨʠʪʠ ʧʦʿʘʚʫ ʘʥʝʫʧʣʦʠʜʠʿʝ. 

ʋʦʙʠʯʘʿʝʥʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʚʘʨʠʿʘʮʠʿʝ ɼʅʂ ʧʠʢʦʚʘ ʚʘʨʠʨʘʿʫ ʦʜ 1% ʜʦ 10%, ʤʘʜʘ 

ʥʝʢʠ ʘʫʪʦʨʠ ʩʤʘʪʨʘʿʫ ʜʘ ʟʘ ʘʥʘʣʠʟʫ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʿʝ ʧʦʪʨʝʙʥʦ ʧʦʩʪʠ˂ʠ ʚʨʝʜʥʦʩʪʠ 

ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ ʜʦ 2% (KouteckĨ et al., 2023). Tomaszewska et al. (2021) ʩʤʘʪʨʘʿʫ ʜʘ ʜʦʙʠʿʝʥʝ 

ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʚʘʨʠʿʘʮʠʿʝ ʫʟʦʨʘʢʘ ʩʪʘʨʦʛ ʣʠʰ˂ʘ ʠʟʥʘʜ 10% ʪʨʝʙʘ ʝʣʠʤʠʥʠʩʘʪʠ ʠʟ 

ʜʘˀʠʭ ʘʥʘʣʠʟʘ, ʟʙʦʛ ʯʝʛʘ ʧʨʝʧʦʨʫʯʫʿʫ ʢʦʨʠʰ˂ʝˁʝ ʤʣʘʜʠʭ ʣʠʩʪʦʚʘ ʙʠˀʘʢʘ. ʅʠʟʘʢ 

ʢʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ ʚʘʞʘʥ ʿʝ ʧʦʢʘʟʘʪʝˀ ʧʨʝʮʠʟʥʦʩʪʠ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʿʝʨ ʧʦʢʘʟʫʿʝ 

ʧʨʦʮʝʥʫ ʠʥʪʝʛʨʠʪʝʪʘ ʿʝʟʛʘʨʘ ʠ ʚʘʨʠʿʘʮʠʿʘ ʫ ʙʦʿʝˁʫ ɼʅʂ (Bennett et al., 2011). ʂʦʝʬʠʮʠʿʝʥʪ 

ʚʘʨʠʿʘʮʠʿʝ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʿʝ ʫ ʧʨʦʩʝʢʫ ʙʠʦ ʦʢʦ 5%, ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʠʩʪʨʘʞʠʚʘˁʝʤ 

Loureiro et al. (2007). ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʥʘ ʚʠʩʦʢʝ ʚʨʝʜʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʘʪʘ ʚʘʨʠʿʘʮʠʿʝ ʧʨʝʤʘ 

ɺʫʿʦʚʠ˂ (2010a) ʚʝʨʦʚʘʪʥʦ ʫʪʠʯʝ ʧʨʠʩʫʩʪʚʦ ʚʠʩʦʢʠʭ ʬʝʥʦʣʥʠʭ ʢʦʤʧʦʥʝʥʘʪʘ. ʃʠʩʪʦʚʝ ʤʘʣʠʥʝ 

ʢʘʨʘʢʪʝʨʠʰʝ ʚʝʣʠʢʠ ʩʘʜʨʞʘʿ ʪʘʥʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʝ ʚʨʩʪʝ (Gudej & Tomczyk, 2004), ʰʪʦ 

ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʧʨʠʩʪʫʧʘʯʥʦʩʪ ʙʦʿʝ ʥʫʢʣʝʘʨʥʝ ɼʅʂ. ʉʘʜʨʞʘʿ ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ 

ʚʘʨʠʨʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʙʠˀʥʦʛ ʪʢʠʚʘ ʠ ʬʘʟʝ ʨʘʟʚʦʿʘ, ʰʪʦ ʧʦʜʨʘʟʫʤʝʚʘ ʢʦʨʠʰ˂ʝˁʝ ʤʣʘʜʠʭ ʠ 

ʨʘʩʪʫ˂ʠʭ ʪʢʠʚʘ (Pinto et al., 2004). ʉʘ ʪʠʤ ʩʭʚʘʪʘˁʝʤ ʩʫ ʩʘʛʣʘʩʥʠ Loureiro et al. (2023), ʧʨʝʤʘ 

ʢʦʿʠʤʘ ʤʣʘʜʠ ʣʠʩʪʦʚʠ ʩʫ ʥʘʿʙʦˀʠ ʙʠˀʥʠ ʤʘʪʝʨʠʿʘʣ ʟʘ ʘʥʘʣʠʟʫ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʠ 

ʫʟʠʤʘʿʫ ʩʝ ʩʘ ʙʠˀʘʢʘ ʥʘ ʧʦˀʫ, ʠʟ ʩʪʘʢʣʝʥʠʢʘ ʠʣʠ ʢʦʤʦʨʝ ʟʘ ʨʘʩʪ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, 

ʥʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʢʦʝʬʠʮʠʿʝʥʪʘ ʚʘʨʠʿʘʮʠʿʝ G0/G1 ʠʟʥʦʩʠʣʘ ʿʝ ʩʢʦʨʦ 7% ʟʘ ʩʦʨʪʫ ʄʠʢʝʨ, 

ʦʜʥʦʩʥʦ 6% ʟʘ ɺʠʣʘʤʝʪ. ʀʩʪʨʘʞʠʚʘˁʝ ʩʧʨʦʚʝʜʝʥʦ ʥʘ ʢʫʧʠʥʠ ʩʦʨʪʝ ʏʘʯʘʥʩʢʘ ʙʝʩʪʨʥʘ ʫʢʘʟʫʿʝ 

ʜʘ ʿʝ ʚʝ˂ʠʥʘ ɼʅʂ ʧʠʢʦʚʘ ʠʤʘʣʘ ʢʦʝʬʠʮʠʿʝʥʪʝ ʚʘʨʠʿʘʮʠʿʝ ʠʩʧʦʜ 5%, ʰʪʦ ʩʝ ʩʤʘʪʨʘ 

ʧʨʠʭʚʘʪˀʠʚʠʤ ʟʘ ʚʠʩʦʢʦʢʚʘʣʠʪʝʪʥʫ ʧʨʦʪʦʯʥʫ ʮʠʪʦʤʝʪʨʠʿʩʢʫ ʘʥʘʣʠʟʫ (Vujoviĺ et al., 2017). 

Vujoviĺ et al. (2012) ʩʫ ʫ ʠʩʪʨʘʞʠʚʘˁʫ ʩʧʨʦʚʝʜʝʥʦʤ ʥʘ ʚʨʩʪʘʤʘ ʨʦʜʘ Prunus ʧʦʢʘʟʘʣʠ ʜʘ ʩʝ ʠ 

ʫ ʩʣʫʯʘʿʫ ʢʘʜʘ ʩʝ ʨʝʛʝʥʝʨʘʮʠʿʘ ʦʜʚʠʿʘ ʧʫʪʝʤ ʬʦʨʤʠʨʘˁʘ ʢʘʣʫʩʘ, ʚʝʨʦʚʘʪʥʦ ʥʘʢʦʥ 

ʜʝʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ, ʩʘʤʦ ʝʫʧʣʦʠʜʥʝ ˂ʝʣʠʿʝ ʩʫ ʦʜʘʙʨʘʥʝ ʜʘ ʧʨʦʹʫ ʢʨʦʟ ʧʨʦʮʝʩ ʘʜʚʝʥʪʠʚʥʝ 
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ʨʝʛʝʥʝʨʘʮʠʿʝ. ʊʘʢʦʹʝ, ʠʩʪʠ ʘʫʪʦʨʠ ʥʘʛʣʘʰʘʚʘʿʫ ʜʘ ʫʩʣʦʚʠ ʫ ʢʫʣʪʫʨʠ, ʬʠʟʠʯʢʠ ʠ ʭʝʤʠʿʩʢʠ 

ʫʩʣʦʚʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʢʨʘʪʢʦʨʦʯʥʦʤ ʢʘʣʫʩʥʦʤ ʬʘʟʦʤ, ʫʪʠʯʫ ʥʘ ʛʝʥʝʪʠʯʢʫ ʩʪʘʙʠʣʥʦʩʪ ʢʦʜ 

ʙʠˀʘʢʘ.  

ʄʝʪʦʜʘ ʨʘʟʤʥʦʞʘʚʘˁʘ ʢʫʣʪʫʨʦʤ ʪʢʠʚʘ ʿʘʛʦʜʘʩʪʦʛ ʚʦ˂ʘ in vitro ʿʝʜʘʥ ʿʝ ʦʜ ʥʘʿʰʠʨʝ 

ʢʦʨʠʰ˂ʝʥʠʭ ʧʨʠʩʪʫʧʘ ʫ ʙʠʦʪʝʭʥʦʣʦʛʠʿʠ. ʄʝʹʫʪʠʤ, ʥʘʿʢʨʠʪʠʯʥʠʿʠ ʘʩʧʝʢʪ ʦʚʝ ʤʝʪʦʜʝ 

ʨʘʟʤʥʦʞʘʚʘˁʘ ʿʝ ʦʜʨʞʘʚʘˁʝ ʛʝʥʝʪʠʯʢʝ ʩʪʘʙʠʣʥʦʩʪʠ ʙʠˀʘʢʘ ʫʟʛʘʿʘʥʠʭ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ. ʋ 

ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʘʥʘʣʠʟʦʤ ʧʨʦʪʦʯʥʝ ʮʠʪʦʤʝʪʨʠʿʝ ʟʘ ʧʨʦʮʝʥʫ ɼʅʂ ʧʣʦʠʜʠʿʝ ʠ ʨʝʣʘʪʠʚʥʦʛ 

ʩʘʜʨʞʘʿʘ ʥʫʢʣʝʘʨʥʝ ɼʅʂ ʢʦʜ ʩʦʨʪʠ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʥʠʩʫ ʦʪʢʨʠʚʝʥʝ ʟʥʘʯʘʿʥʝ 

ʨʘʟʣʠʢʝ ʫ ʩʘʜʨʞʘʿʫ ʥʫʢʣʝʘʨʥʝ ɼʅʂ ʠʟʤʝʹʫ ʙʠˀʘʢʘ ʨʘʟʣʠʯʠʪʦʛ ʧʦʨʝʢʣʘ. ɹʨʦʿʘˁʝʤ ʭʨʦʤʦʟʦʤʘ 

ʫ ʤʝʨʠʩʪʝʤʩʢʠʤ ˂ʝʣʠʿʘʤʘ ʢʦʨʝʥʦʚʘ ʿʝ ʫʪʚʨʹʝʥ ʜʠʧʣʦʠʜʥʠ ʙʨʦʿ ʭʨʦʤʦʟʦʤʘ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ 

ʧʦʩʪʦʿʘˁʝ ʛʝʥʝʪʠʯʢʝ ʩʪʘʙʠʣʥʦʩʪʠ. ʀʟ ʪʦʛ ʨʘʟʣʦʛʘ, ʜʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫʢʘʟʫʿʫ ʥʘ ʤʦʛʫ˂ʥʦʩʪ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ ʘʢʩʠʣʘʨʥʠʤ ʛʨʘʥʘˁʝʤ ʢʦʜ ʧʦʤʝʥʫʪʠʭ ʩʦʨʪʠ ʤʘʣʠʥʝ. 

 

6.2. ʀʉʊʈɸɾʀɺɸɳɽ ʋ ʇʆɲʉʂʀʄ ʋʉʃʆɺʀʄɸ 

6.2.1. ʌɽʅʆʃʆʐʂɽ ʆʉʆɹʀʅɽ ʄɸʃʀʅɽ 

ʌʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ ʤʘʣʠʥʝ ʧʨʝʪʭʦʜʠ ʦʧʨʘʰʠʚʘˁʫ ʠ ʦʧʣʦʹʝˁʫ. ɸʥʘʣʠʟʦʤ ʧʦʜʘʪʘʢʘ 

ʜʦʙʠʿʝʥʠʭ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʟʘʧʘʞʘ ʩʝ ʫʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʧʦʯʝʪʘʢ ʠ ʪʨʘʿʘˁʝ ʬʝʥʦʬʘʟʝ 

ʮʚʝʪʘˁʘ ʠ ʟʨʝˁʘ. ʀʩʧʠʪʠʚʘˁʝʤ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʟʘ ʪʨʦʛʦʜʠʰˁʠ ʧʝʨʠʦʜ (2019 2021) 

ʤʦʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʬʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ ʩʦʨʪʝ ʄʠʢʝʨ ʥʘ ʧʦʜʨʫʯʿʫ ʏʘʯʢʘ ʧʦʯʠˁʝ 

ʧʦʯʝʪʢʦʤ ʜʨʫʛʝ ʜʝʢʘʜʝ ʤʘʿʘ ʤʝʩʝʮʘ, ʘ ʟʘʚʨʰʘʚʘ ʩʝ ʩʨʝʜʠʥʦʤ ʿʫʥʘ, ʙʝʟ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ 

ʤʝʹʫ ʩʘʜʥʠʮʘʤʘ ʧʨʦʠʟʚʝʜʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ. ʂʦʜ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ ʮʚʝʪʘˁʝ ʧʦʯʠˁʝ ʨʘʥʠʿʝ ʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʠ ʪʨʘʿʝ ʫ ʧʨʦʩʝʢʫ 35 ʜʘʥʘ. ʀʩʧʠʪʠʚʘˁʝʤ 

ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʩʧʠʪʠʚʘʥʠ ʧʝʨʠʦʜ ʨʝʛʠʩʪʨʦʚʘʥʦ ʿʝ ʜʘ ʬʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ ʟʘ 

ʧʦʤʝʥʫʪʫ ʩʦʨʪʫ ʧʦʯʠˁʝ ʢʨʘʿʝʤ ʧʨʚʝ ʜʝʢʘʜʝ ʤʘʿʘ ʤʝʩʝʮʘ, ʘ ʟʘʚʨʰʘʚʘ ʩʝ ʩʨʝʜʠʥʦʤ ʿʫʥʘ, ʙʝʟ 

ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʘʜʥʠʮʘ ʜʦʙʠʿʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʠʟʜʘʥʮʠʤʘ. ɼʦʙʠʿʝʥʠ 

ʧʦʜʘʮʠ ʫ ʩʢʣʘʜʫ ʩʫ ʩʘ ʠʩʪʨʘʞʠʚʘˁʝʤ Stanisavljeviĺ et al. (2001) ʧʨʝʤʘ ʢʦʿʠʤʘ ʿʝ ʨʝʛʠʩʪʦʚʘʥʦ 

ʜʫʞʝ ʟʨʝˁʝ ʟʘ ʩʦʨʪʫ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ ʫ ʘʛʨʦʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ ʏʘʯʢʘ. ʇʨʝʤʘ 

ʅʠʢʦʣʠ˂ & ʄʠʣʠʚʦʿʝʚʠ˂ (2015) ʧʦʯʝʪʘʢ, ʪʦʢ ʠ ʜʫʞʠʥʘ ʮʚʝʪʘˁʘ ʟʘʚʠʩʝ ʦʜ ʩʦʨʪʝ, ʛʝʦʛʨʘʬʩʢʝ 

ʰʠʨʠʥʝ, ʥʘʜʤʦʨʩʢʝ ʚʠʩʠʥʝ, ʝʢʩʧʦʟʠʮʠʿʝ, ʧʨʠʤʝˁʝʥʝ ʘʛʨʦʪʝʭʥʠʢʝ ʠ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʧʨʝ 

ʠ ʟʘ ʚʨʝʤʝ ʮʚʝʪʘˁʘ.  

ʇʣʦʜ ʤʘʣʠʥʝ ʨʘʩʪʝ ʠ ʨʘʟʚʠʿʘ ʩʝ 30 ʜʦ 36 ʜʘʥʘ ʥʘʢʦʥ ʦʧʨʘʰʠʚʘˁʘ (Graham et al., 2007). 

ʅʘ ʦʩʥʦʚʫ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʜʘʪʫʤʘ ʧʦʯʝʪʢʘ ʬʝʥʦʬʘʟʝ ʟʨʝˁʘ ʧʣʦʜʦʚʘ ʪʦʢʦʤ 2019. ʠ 2020. 

ʛʦʜʠʥʝ, ʤʦʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʩʦʨʪʘ ʄʠʢʝʨ ʧʦʯʠˁʝ ʟʨʝˁʝ ʫ ʜʨʫʛʦʿ ʜʝʢʘʜʠ ʿʫʥʘ ʤʝʩʝʮʘ, ʘ 

2021. ʛʦʜʠʥʝ ʥʝʢʦʣʠʢʦ ʜʘʥʘ ʢʘʩʥʠʿʝ. ʅʘʿʜʫʞʝ ʪʨʘʿʘˁʝ ʧʦʤʝʥʫʪʝ ʬʝʥʦʬʘʟʝ ʨʝʛʠʩʪʨʦʚʘʥʦ ʢʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ ʫ 2020. ʛʦʜʠʥʠ ʙʠʣʦ ʿʝ ʢʦʜ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (43 

ʜʘʥʘ), ʘ ʥʘʿʢʨʘ˂ʝ ʢʦʜ ʩʘʜʥʠʮʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ ʫ 2021. ʛʦʜʠʥʠ 

(35 ʜʘʥʘ). ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʥʘʿʨʘʥʠʿʠ ʧʦʯʝʪʘʢ ʬʝʥʦʬʘʟʝ ʟʨʝˁʘ ʧʣʦʜʦʚʘ ʢʦʥʩʪʘʪʦʚʘʥ ʿʝ ʫ 

2020. ʛʦʜʠʥʠ, ʜʦʢ ʿʝ ʥʘʿʢʘʩʥʠʿʠ ʨʝʛʠʩʪʨʦʚʘʥ ʫ 2021. ʛʦʜʠʥʠ. ʅʘʿʜʫʞʝ ʪʨʘʿʘˁʝ ʧʦʤʝʥʫʪʝ 

ʬʝʥʦʬʘʟʝ ʿʝ ʨʝʛʠʩʪʦʚʘʥʦ ʫ 2020. ʛʦʜʠʥʠ ʢʦʜ ʩʘʜʥʠʮʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ 

ʨʘʟʤʥʦʞʘʚʘˁʘ (41 ʜʘʥ), ʘ ʥʘʿʢʨʘ˂ʝ ʢʦʜ ʠʩʪʦʛ ʪʠʧʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫ 2019. ʛʦʜʠʥʠ (33 ʜʘʥ). 

Milivojeviĺ et al. (2011) ʩʫ ʫ ʫʩʣʦʚʠʤʘ ʉʨʙʠʿʝ ʨʝʛʠʩʪʨʦʚʘʣʠ ʢʨʘ˂ʠ ʧʝʨʠʦʜ ʟʨʝˁʘ ʢʦʜ ʩʦʨʪʝ 

ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʰʝ ʠʩʪʨʘʞʠʚʘˁʝ. ʊʨʘʿʘˁʝ ʧʝʨʠʦʜʘ ʙʝʨʙʝ ʟʘʚʠʩʠ ʦʜ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ 

ʪʦʢʦʤ ʧʝʨʠʦʜʘ ʙʝʨʙʝ (Vool et al., 2007), ʪʘʢʦ ʜʘ ʿʝ ʧʨʦʜʫʞʝʥʦ ʩʘʟʨʝʚʘˁʝ ʥʘʿʚʝʨʦʚʘʪʥʠʿʝ 

ʧʦʩʣʝʜʠʮʘ ʩʧʝʮʠʬʠʯʥʠʭ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʢʦʿʠ ʩʫ ʧʨʝʪʭʦʜʠʣʠ ʬʘʟʠ ʟʨʝˁʘ ʧʣʦʜʦʚʘ. ʅʘʠʤʝ, 

ʘʥʘʣʠʟʦʤ ʧʨʠʢʘʟʘʥʠʭ ʧʦʜʘʪʘʢʘ ʫʦʯʝʥʦ ʿʝ ʜʘ ʿʝ ʬʝʥʦʬʘʟʘ ʟʨʝˁʘ ʧʣʦʜʘ ʠʤʘʣʘ ʨʘʥʠʿʠ ʧʦʯʝʪʘʢ ʠ 

ʜʫʞʝ ʪʨʘʿʘˁʝ ʫ 2020. ʛʦʜʠʥʠ ʢʦʜ ʦʙʝ ʩʦʨʪʝ. ɼʫʞʝʤ ʪʨʘʿʘˁʫ ʬʝʥʦʬʘʟʝ ʟʨʝˁʘ ʧʣʦʜʦʚʘ ʫ 2020. 

ʛʦʜʠʥʠ ʚʝʨʦʚʘʪʥʦ ʿʝ ʜʦʧʨʠʥʝʣʘ ʥʠʞʘ ʩʨʝʜˁʘ ʤʝʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʿʫʥʫ ʫ ʦʜʥʦʩʫ ʥʘ ʩʨʝʜˁʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʠʩʪʦʛ ʤʝʩʝʮʘ ʫ ʦʩʪʘʣʝ ʜʚʝ ʛʦʜʠʥʝ. ʊʘʢʦʹʝ, ʤʦʛʫ˂ʝ ʜʘ ʿʝ ʠ ʚʝʣʠʢʘ ʢʦʣʠʯʠʥʘ 

ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ 2020. ʛʦʜʠʥʝ ʫʪʠʮʘʣʘ ʥʘ ʜʫʞʠ ʧʝʨʠʦʜ ʟʨʝˁʘ ʧʣʦʜʦʚʘ ʢʦʿʠ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ 

ʙʠʦ 42-43 ʜʘʥʘ, ʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ 40-41. 
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6.2.2. ɺɽɻɽʊɸʊʀɺʅʀ ʇʆʊɽʅʎʀɱɸʃ ʄɸʃʀʅɽ 

ɱʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʘʪʘ ʫʩʧʝʰʥʝ ʚʦ˂ʘʨʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʿʝ ʫʩʧʦʩʪʘʚˀʘˁʝ 

ʨʘʚʥʦʪʝʞʝ ʠʟʤʝʹʫ ʨʘʩʪʘ ʠ ʨʦʜʥʦʩʪʠ, ʦʜʥʦʩʥʦ ʠʟʤʝʹʫ ʚʝʛʝʪʘʪʠʚʥʦʛ ʠ ʛʝʥʝʨʘʪʠʚʥʦʛ 

ʧʦʪʝʥʮʠʿʘʣʘ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʚʠʩʠʥʘ ʠʟʜʘʥʘʢʘ ʩʦʨʪʝ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ ʠʤʘ 

ʚʨʝʜʥʦʩʪʠ ʩʣʠʯʥʝ ʦʥʠʤʘ ʢʦʿʝ ʩʫ ʫʪʚʨʜʠʣʠ Eyduran et al. (2008) ʫ ʫʩʣʦʚʠʤʘ ʊʫʨʩʢʝ. ɺʠʩʠʥʘ 

ʠʟʜʘʥʘʢʘ ʿʝ ʙʠʣʘ ʚʝ˂ʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ ʫ ʩʚʠʤ ʛʦʜʠʥʘʤʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. Stojanov et al. (2019) ʩʫ ʨʝʛʠʩʪʨʦʚʘʣʠ ʜʫʞʠʥʫ ʠʟʜʘʥʘʢʘ ʧʨʝʢʦ 2 m ʢʦʜ ʩʦʨʪʝ 

ʄʠʢʝʨ ʫ ʘʛʨʦʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ ʟʘʧʘʜʥʝ ʉʨʙʠʿʝ. ʊʘʢʦʹʝ, Leposaviĺ et al. (2015b) ʩʫ 

ʠʩʧʠʪʫʿʫ˂ʠ ʚʝʛʝʪʘʪʠʚʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʧʝʪ ʩʦʨʪʠ ʤʘʣʠʥʝ ʨʝʛʠʩʪʨʦʚʘʣʠ ʥʘʿʚʝ˂ʫ ʜʫʞʠʥʫ 

ʠʟʜʘʥʘʢʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ. ʅʘʚʝʜʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʘʛʣʘʩʥʠ ʩʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʜʦʙʠʿʝʥʠʤ ʫ ʦʚʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ, ʛʜʝ ʿʝ ʩʦʨʪʘ ʠʩʧʦˀʠʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʜʫʞʠʥʫ ʠʟʜʘʥʢʘ ʤʘʣʠʥʝ. ʅʘ ʦʩʥʦʚʫ 

ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʫ ʦʚʦʤ ʨʘʜʫ ʤʦʞʝ ʩʝ ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʿʝ ʥʘʿʠʥʪʝʥʟʠʚʥʠʿʠ ʚʝʛʝʪʘʪʠʚʥʠ 

ʨʘʩʪ ʫ ʩʚʠʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʦʜʠʥʘʤʘ ʠʤʘʣʘ ʩʦʨʪʘ ʄʠʢʝʨ, ʫʧʨʢʦʩ ʨʘʟʣʠʯʠʪʠʤ 

ʤʝʪʝʦʨʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʧʨʝʩʫʜʘʥ ʫʪʠʮʘʿ ʛʝʥʦʪʠʧʘ ʥʘ ʠʩʧʦˀʘʚʘˁʝ 

ʚʝʛʝʪʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʢʦʜ ʤʘʣʠʥʝ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʿʝ ʫʪʠʮʘʣʦ 

ʥʘ ʥʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʘʨ ʩʘʤʦ ʪʦʢʦʤ ʧʨʚʝ ʜʚʝ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ. ʋ ʧʨʝʪʭʦʜʥʠʤ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʥʘ ʿʘʛʦʜʠ, in vitro ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ ʩʫ ʧʦʢʘʟʘʣʝ ʚʝ˂ʠ ʚʝʛʝʪʘʪʠʚʥʠ 

ʧʦʪʝʥʮʠʿʘʣ ʧʨʠ ʩʘʜˁʠ ʥʘ ʦʪʚʦʨʝʥʦʤ ʫ ʦʜʥʦʩʫ ʥʘ ʬʨʠʛʦ ʩʘʜʥʠʮʝ, ʰʪʦ ʩʝ ʤʦʞʝ ʦʙʿʘʩʥʠʪʠ 

ʜʦʜʘʚʘˁʝʤ ʚʝ˂ʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʮʠʪʦʢʠʥʠʥʘ ʫ ʭʨʘʥˀʠʚʫ ʧʦʜʣʦʛʫ (Capocasa et al., 2019) ʠʣʠ 

ʠʜʝʘʣʥʠʤ ʫʩʣʦʚʠʤʘ ʛʘʿʝˁʘ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ (Saikat et al., 2010). ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʫ ʦʚʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ ʫ ʩʢʣʘʜʫ ʩʫ ʩʘ ʠʩʪʨʘʞʠʚʘˁʝʤ Muster & Lankes (2001), ʧʨʝʤʘ ʢʦʿʠʤʘ ʥʘʢʦʥ 

ʪʨʝ˂ʝ ʛʦʜʠʥʝ ʧʦ ʩʘʜˁʠ ʜʦʣʘʟʠ ʜʦ ʠʟʿʝʜʥʘʯʘʚʘˁʘ ʚʝʛʝʪʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʠʟʤʝʹʫ ʙʠˀʘʢʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ. ʉʫʰʘ, ʫʟʨʦʢʦʚʘʥʘ 

ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ, ʟʘʫʟʠʤʘ ʠʩʪʘʢʥʫʪʦ ʤʝʩʪʦ ʢʘʦ ʥʘʿʫʪʠʮʘʿʥʠʿʠ ʠ ʥʘʿʧʨʦʩʪʨʘˁʝʥʠʿʠ ʩʪʨʝʩʥʠ 

ʬʘʢʪʦʨ ʟʘ ʙʠˀʢʝ (P®rez-Clemente et al., 2012; Grant, 2012). ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʨʘʟʣʠʯʠʪʠ 

ʨʝʞʠʤʠ ʥʘʚʦʜˁʘʚʘˁʘ ʩʫ ʠʤʘʣʠ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʚʠʩʠʥʫ ʠʟʜʘʥʘʢʘ ʫ 2018. ʠ 2021. ʛʦʜʠʥʠ, 

ʧʨʠ ʯʝʤʫ ʩʫ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʚʠʩʠʥʝ ʠʟʜʘʥʘʢʘ ʟʘʙʝʣʝʞʝʥʝ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 

100% ɽʊc ʪʦʢʦʤ ʦʙʝ ʛʦʜʠʥʝ. ɿʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʚʠʩʠʥʠ ʠʟʜʘʥʘʢʘ ʠʟʤʝʹʫ ʜʚʘ ʜʝʬʠʮʠʪʘʨʥʘ 

ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ (50% ʠ 25% ɽʊc) ʥʠʩʫ ʨʝʛʠʩʪʨʦʚʘʥʘ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ Villa et al. (2023), 

ʤʘˁʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʫʪʠʯʫ ʥʘ ʩʤʘˁʝˁʝ ʚʠʩʠʥʝ ʙʠˀʘʢʘ, ʧʨʝʯʥʠʢ ʩʪʘʙʣʘ ʠ ʧʦʚʨʰʠʥʝ ʣʠʩʪʦʚʘ 

ʢʦʜ ʧʘʨʘʜʘʿʟʘ.  

ʋʢʣʘˁʘˁʝ ʩʫʚʠʰʥʠʭ ʤʣʘʜʠʭ ʠʟʜʘʥʘʢʘ ʢʦʜ ʤʘʣʠʥʝ ʿʝ ʥʝʦʧʭʦʜʥʘ ʤʝʨʘ ʢʘʢʦ ʙʠ ʩʝ 

ʩʧʨʝʯʠʣʦ ˁʠʭʦʚʦ ʥʝʛʘʪʠʚʥʦ ʜʝʣʦʚʘˁʝ ʥʘ ʧʦʪʨʦʰˁʫ ʚʦʜʝ ʠ ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ ʪʦʢʦʤ 

ʩʘʟʨʝʚʘˁʘ ʠ ʙʨʘˁʘ ʧʣʦʜʦʚʘ, ʯʠʤʝ ʩʝ ʦʙʝʟʙʝʹʫʿʫ ʚʠʩʦʢʠ ʠ ʢʚʘʣʠʪʝʪʥʠ ʧʨʠʥʦʩʠ (ʅʠʢʦʣʠ˂ & 

ʄʠʣʠʚʦʿʝʚʠ˂, 2010). ʇʦʪʨʝʙʘ ʟʘ ʦʚʦʤ ʦʧʝʨʘʮʠʿʦʤ ʫ ʚʝʣʠʢʦʿ ʤʝʨʠ ʟʘʚʠʩʠ ʦʜ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ 

ʢʦʿʠ ʬʦʨʤʠʨʘ ʤʘʪʠʯʥʘ ʙʠˀʢʘ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʪʦʢʦʤ 2018. ʠ 2019. ʛʦʜʠʥʝ ʨʝʛʠʩʪʨʦʚʘʥ 

ʿʝ ʚʝ˂ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ʇʨʦʫʯʘʚʘˁʝʤ 

ʚʝʛʝʪʘʪʠʚʥʦʛ ʨʘʩʪʘ ʩʝʜʘʤ ʿʝʜʥʦʨʦʜʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥe ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʤʝʪʨʫ 

ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ (Orzeğ et al., 2016), ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʥʘʰʠʤ 

ʠʩʪʨʘʞʠʚʘˁʝʤ. ɼʦ ʠʩʪʠʭ ʨʝʟʫʣʪʘʪʘ ʜʦʰʣʠ ʩʫ Leposaviĺ et al. (2015ʘ) ʢʦʿʠ ʩʫ ʫ ʦʢʦʣʠʥʠ ʏʘʯʢʘ 

ʢʦʥʩʪʘʥʪʦʚʘʣʠ ʚʝ˂ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʤʝʪʨʫ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ ʄʠʢʝʨ, ʰʪʦ 

ʫʢʘʟʫʿʝ ʥʘ ʚʝ˂ʠ ʚʝʛʝʪʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ ʦʚʝ ʩʦʨʪʝ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʪʚʨʹʫʿʫ 

ʯʠˁʝʥʠʮʫ ʜʘ ʿʝ ʩʧʦʩʦʙʥʦʩʪ ʦʙʨʘʟʦʚʘˁʘ ʠʟʜʘʥʘʢʘ ʤʘʣʠʥʝ ʛʝʥʝʪʠʯʢʠ ʢʦʥʪʨʦʣʠʩʘʥʘ, ʿʝʨ ʿʝ ʩʦʨʪʘ 

ʠʩʧʦˀʠʣʘ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʪʦʢʦʤ ʮʝʣʦʢʫʧʥʦʛ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʇʦʨʝʜ ʩʦʨʪʝ ʠ ʬʘʢʪʦʨʠ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ ʠʛʨʘʿʫ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʦʙʨʘʟʦʚʘˁʫ 

ʠʟʜʘʥʘʢʘ. ʊʦʢʦʤ ʩʚʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʙʠˀʢʝ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ ʠʤʘʣʝ ʚʝ˂ʠ ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ 

ʩʘʜʥʠʮʝ. ʉʫʧʨʦʪʥʦ ʦʚʦʤʝ Leposaviĺ et al. (2016b) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʟʥʘʯʘʿʥʘ ʨʘʟʣʠʢʘ 

ʧʦ ʧʠʪʘˁʫ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʠʟʤʝʹʫ ʩʘʜʥʠʮʘ ʤʘʣʠʥʝ ʜʦʙʠʿʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʟʜʘʥʮʠʤʘ. ʇʦʜ ʙʣʘʛʠʤ ʠʣʠ ʫʤʝʨʝʥʠʤ ʩʪʨʝʩʦʤ ʦʜ 

ʩʫʰʝ, ʢʦʨʝʥ ʙʠˀʘʢʘ ʤʦʞʝ ʧʨʦʤʝʥʠʪʠ ʩʚʦʿʫ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʨʘʩʧʦʜʝʣʫ ʨʝʩʫʨʩʘ (ʚʦʜʘ ʠ ʭʨʘʥˀʠʚʝ 
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ʤʘʪʝʨʠʿʝ) ʜʘ ʙʠ ʩʝ ʠʟʙʝʛʣʘ ʜʝʭʠʜʨʘʮʠʿʘ (Smith & De Smet, 2012). ʆʩʠʤ ʪʦʛʘ, ʩʫʰʘ ʤʦʞʝ 

ʫʪʠʮʘʪʠ ʥʘ ʜʦʩʪʫʧʥʦʩʪ ʠ ʫʩʚʘʿʘˁʝ ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ ʫ ʟʝʤˀʠʰʪʫ, ʿʝʨ ʩʝ ʭʨʘʥˀʠʚʝ ʤʘʪʝʨʠʿʝ 

ʜʦ ʢʦʨʝʥʘ ʧʨʝʥʦʩʝ ʚʦʜʦʤ. ʊʘʢʦʹʝ, ʩʪʨʝʩ ʦʜ ʩʫʰʝ ʤʦʞʝ ʜʦʜʘʪʥʦ ʩʤʘˁʠʪʠ ʜʠʬʫʟʠʿʫ ʭʨʘʥˀʠʚʠʭ 

ʤʘʪʝʨʠʿʘ ʠ ʤʘʩʦʚʥʠ ʧʨʦʪʦʢ ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ ʨʘʩʪʚʦʨˀʠʚʠʭ ʫ ʚʦʜʠ (Selvakumar et al., 2012). 

ʇʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʫʦʯʝʥ ʿʝ ʪʦʢʦʤ ʮʝʣʦʢʫʧʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʠʟʫʟʝʚ 2020. 

ʛʦʜʠʥʝ ʢʘʜʘ ʿʝ ʧʨʠʨʦʜʥʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʠʟʙʨʠʩʘʣʘ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʪʨʝʪʤʘʥʘ ʥʘʚʦʜˁʘʚʘˁʘ. 

ʇʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ, ʙʨʦʿ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʙʠʦ ʿʝ 

ʥʘʿʚʝ˂ʠ, ʜʦʢ ʩʫ ʨʝʞʠʤʠ ʩʘ ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ ʫʪʠʮʘʣʠ ʥʘ ʤʘˁʝ ʚʨʝʜʥʦʩʪʠ ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ. ʇʨʠ 

ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ, ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ 

ʰʧʘʣʠʨʘ ʩʫ ʨʝʛʠʩʪʨʦʚʘʥʝ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ, ʘ ʥʘʿʥʠʞʝ ʫ ʛʦʜʠʥʠ ʢʘʜ ʿʝ ʟʘʧʦʯʝʪʦ ʠʩʪʨʘʞʠʚʘˁʝ. 

ʂʦʜ ʤʘʣʠʥʝ, ʙʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ ʿʝ ʚʘʞʘʥ ʧʘʨʘʤʝʪʘʨ ʢʦʿʠ ʿʝ ʧʦʚʝʟʘʥ 

ʩʘ ʚʠʩʦʢʠʤ ʧʨʠʥʦʩʦʤ (Sßnsteby & Heide, 2012). ɹʨʦʿ ʥʦʜʫʩʘ ʧʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʠʟʜʘʥʢʘ 

ʚʘʨʠʨʘʦ ʿʝ ʠʟʤʝʹʫ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʅʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʿʝ ʟʘʙʝʣʝʞʝʥʘ ʪʦʢʦʤ 2020. ʛʦʜʠʥʝ 

ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʢʦʜ ʢʦʿʝ ʿʝ ʫʿʝʜʥʦ ʠʟʤʝʨʝʥ ʠ ʚʝ˂ʠ ʧʨʠʥʦʩ. ʆʧʪʠʤʘʣʥʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʟʘ 

ʥʘʚʦʜˁʘʚʘˁʝ ʫʩʣʦʚʠʣʘ ʿʝ ʪʘʢʦʹʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʥʦʜʫʩʘ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ ʜʦʢ ʩʫ ʥʘʿʤʘˁʝ 

ʚʨʝʜʥʦʩʪʠ ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ ʟʘʙʝʣʝʞʝʥʝ ʪʦʢʦʤ ʠʩʪʝ ʛʦʜʠʥʝ ʢʦʜ ʙʠˀʘʢʘ ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʨʠ ʜʝʬʠʮʠʪʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ɽʊʩ.  

ɺʨʝʜʥʦʩʪʠ ʜʫʞʠʥʝ ʠʥʪʝʨʥʦʜʠʿʘ ʙʠʣʝ ʩʫ ʚʝ˂ʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʩʘ ʥʘʿʚʝ˂ʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ ʪʦʢʦʤ ʧʨʚʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʦʜʠʥʝ. ɹʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ 

ʩʫ ʠʤʘʣʝ ʚʝ˂ʫ ʜʫʞʠʥʫ ʠʥʪʝʨʥʦʜʠʿʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ, ʜʦʢ ʩʫ ʪʦʢʦʤ ʦʩʪʘʣʠʭ 

ʛʦʜʠʥʘ ʦʙʝ ʚʨʩʪʝ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠʤʘʣʝ ʩʣʠʯʥʝ ʜʫʞʠʥʝ ʠʥʪʝʨʥʦʜʠʿʘ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʫ 

ʩʢʣʘʜʫ ʩʘ ʥʘʚʦʜʠʤʘ Muster & Lankes (2001), ʢʦʿʠ ʩʫʛʝʨʠʰʫ ʠʟʿʝʜʥʘʯʘʚʘˁʝ ʚʝʛʝʪʘʪʠʚʥʦʛ 

ʧʦʪʝʥʮʠʿʘʣʘ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʭ ʠ ʩʪʘʥʜʘʨʜʥʦ ʚʝʛʝʪʘʪʠʚʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʙʠˀʘʢʘ ʥʘʢʦʥ ʪʨʝ˂ʝ 

ʛʦʜʠʥʝ, ʢʘʢʦ ʧʦ ʧʦʛʣʝʜʫ ʜʫʞʠʥʝ ʠʥʪʝʨʥʦʜʠʿʘ, ʪʘʢʦ ʠ ʫʢʫʧʥʝ ʜʫʞʠʥʝ ʠʟʜʘʥʢʘ.  

ʃʠʩʪʦʚʠ ʩʫ ʥʘʿʚʘʞʥʠʿʠ ʜʝʣʦʚʠ ʙʠˀʢʝ ʿʝʨ ʦʤʦʛʫ˂ʘʚʘʿʫ ʬʦʪʦʩʠʥʪʝʟʫ. ʀʤʘʿʫ ʫʣʦʛʫ ʫ 

ʦʩʪʘʣʠʤ ʬʠʟʠʦʣʦʰʢʠʤ ʧʨʦʮʝʩʠʤʘ ʟʙʦʛ ʯʝʛʘ ʩʝ ʯʝʩʪʦ ʠʩʧʠʪʫʿʫ ʫ ʦʢʚʠʨʫ ʬʠʟʠʦʣʦʰʢʠʭ ʠ 

ʘʛʨʦʥʦʤʩʢʠʭ ʩʪʫʜʠʿʘ ʢʦʿʝ ʩʝ ʪʠʯʫ ʨʘʩʪʘ ʙʠˀʘʢʘ (Guo & Sun, 2001). ʉʦʨʪʝ ʩʘ ʚʝ˂ʦʤ ʣʠʩʥʦʤ 

ʧʦʚʨʰʠʥʦʤ ʤʦʛʫ ʠʤʘʪʠ ʚʝ˂ʫ ʘʩʠʤʠʣʘʮʠʿʫ ʫʛˀʝʥʠʢʘ ʥʘ ʥʠʚʦʫ ʮʝʣʝ ʙʠˀʢʝ ʰʪʦ ʤʦʞʝ 

ʧʦʟʠʪʠʚʥʦ ʜʘ ʫʪʠʯʝ ʥʘ ʨʘʩʪ (Long et al., 2006). ʊʦʢʦʤ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʿʝ 

ʠʟʤʝʨʝʥʘ ʚʝ˂ʘ ʜʫʞʠʥʘ ʠʟʜʘʥʘʢʘ, ʰʪʦ ʿʝ ʧʨʘʪʠʣʦ ʠ ʧʦʚʝ˂ʘˁʝ ʫʢʫʧʥʝ ʣʠʩʥʝ ʧʦʚʨʰʠʥʝ. ɼʦ 

ʩʣʠʯʥʠʭ ʨʝʟʫʣʪʘʪʘ ʩʫ ʜʦʰʣʠ ʠ S§nchez-de-Miguel et al. (2010) ʢʦʿʠ ʩʫ ʢʦʜ ʚʠʥʦʚʝ ʣʦʟʝ ʫʦʯʠʣʠ 

ʤʝʹʫʩʦʙʥʫ ʧʦʚʝʟʘʥʦʩʪ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʘʨʘ, ʪʿ. ʜʘ ʧʦʚʨʰʠʥʘ ʣʠʩʪʦʚʘ ʧʨʘʪʠ ʨʘʟʚʦʿʥʠ 

ʮʠʢʣʫʩ ʣʘʩʪʘʨʘ. Angin et al. (2017) ʩʫ ʥʘ ʿʝʜʥʦʛʦʜʠʰˁʠʤ ʠʟʜʘʥʮʠʤʘ ʩʦʨʪʝ ʍʝʨʠʪʠ˅ ʠʟʤʝʨʠʣʠ 

ʥʘʿʚʝ˂ʫ ʧʦʚʨʰʠʥʫ ʣʠʩʪʘ ʦʜ 170 cm
2
, ʰʪʦ ʿʝ ʤʘˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʟʫʣʪʘʪʝ ʜʦʙʠʿʝʥʝ ʫ ʥʘʰʝʤ 

ʠʩʪʨʘʞʠʚʘˁʫ. ʅʘ ʦʩʥʦʚʫ ʪʦʛʘ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʧʦʚʨʰʠʥʘ ʣʠʩʪʘ ʫʪʠʯʝ ʥʘ ʚʝʛʘʪʘʪʠʚʥʠ ʨʘʩʪ 

ʤʘʣʠʥʝ, ʘʣʠ ʿʝ ʫʿʝʜʥʦ ʠ ʩʦʨʪʥʦ ʟʘʚʠʩʥʘ ʦʩʦʙʠʥʘ. ʇʦʨʝʜ ʫʪʠʮʘʿʘ ʩʦʨʪʝ, ʧʦʚʨʰʠʥʘ ʣʠʩʪʘ ʟʘʚʠʩʠ ʠ 

ʦʜ ʜʨʫʛʠʭ ʬʘʢʪʦʨʘ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʧʦʨʝʢʣʦ ʩʘʜʥoʛ ʤʘʪʝʨʠʿʘʣʘ ʿʝ ʪʦʢʦʤ 2019. ʠ 2021. 

ʛʦʜʠʥʝ ʠʤʘʣʦ ʫʪʠʮʘʿ ʥʘ ʧʦʚʨʰʠʥʫ ʣʠʩʪʘ, ʩʘ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. ʊʘʢʦʹʝ, Buah et al. (2000) ʩʫ ʫʦʯʠʣʠ ʚʝ˂ʫ ʧʦʚʨʰʠʥʘ ʣʠʩʪʘ ʢʦʜ ʙʠˀʘʢʘ 

ʙʘʥʘʥʝ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʚʦʜʥʠ ʜʝʬʠʮʠʪ ʦʜ 25% ɽʊʩ 

ʿʝ ʫʪʠʮʘʦ ʥʘ ʟʥʘʯʘʿʥʦ ʩʤʘˁʝˁʝ ʫʢʫʧʥʝ ʣʠʩʥʝ ʧʦʚʨʰʠʥʝ. ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ 

ʥʘʚʦʜʠʤʘ Jaleel et al. (2008) ʠ Villa et al. (2023) ʢʦʿʠ ʥʘʚʦʜʝ ʜʘ ʩʝ ʪʦʢʦʤ ʜʝʬʠʮʠʪʘ ʚʦʜʝ ʫʢʫʧʥʠ 

ʨʘʟʚʦʿ ʙʠˀʢʝ ʫʩʧʦʨʘʚʘ, ʘ ʚʝʣʠʯʠʥʘ ʣʠʩʪʦʚʘ ʩʝ ʩʤʘˁʫʿʝ. ʀʩʪʨʘʞʠʚʘˁʝ ʩʧʨʦʚʝʜʝʥʦ ʥʘ ʮʨʥʦʿ 

ʨʠʙʠʟʣʠ ʪʘʢʦʹʝ ʫʢʘʟʫʿʝ ʜʘ ʜʝʬʠʮʠʪ ʥʘʚʦʜˁʘʚʘˁʘ ʫʪʠʯʝ ʥʘ ʩʤʘˁʝˁʝ ʧʦʚʨʰʠʥʝ ʣʠʩʪʘ, ʰʪʦ 

ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʮʨʥʘ ʨʠʙʠʟʣʘ ʦʩʝʪˀʠʚʘ ʥʘ ʩʪʨʝʩ ʠʟʘʟʚʘʥ ʩʫʰʦʤ (Ļerekoviĺ  et al., 2014). ʉʘʜʨʞʘʿ 

ʚʦʜʝ ʫ ʣʠʩʪʦʚʠʤʘ, ʧʦʢʨʝʪʠ ʩʪʦʤʘ ʠ ʪʨʘʥʩʧʠʨʘʮʠʿʘ ʧʦʜ ʩʪʨʝʩʦʤ ʠʟʘʟʚʘʥʦʛ ʩʫʰʦʤ ʩʫ ʫ ʟʥʘʯʘʿʥʦʿ 

ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ. ʆʛʨʘʥʠʯʝʥʘ ʜʦʩʪʫʧʥʦʩʪ ʚʦʜʝ ʜʦʚʦʜʠ ʜʦ ʩʤʘˁʝˁʘ ʪʫʨʛʦʨʘ ʫ ˂ʝʣʠʿʠ, 

ʯʠʤʝ ʩʝ ʩʤʘˁʫʿʝ ʩʠʣʘ ʧʦʪʨʝʙʥʘ ʟʘ ˂ʝʣʠʿʩʢʦ ʰʠʨʝˁʝ. ʆʚʘʿ ʛʫʙʠʪʘʢ ʧʨʠʪʠʩʢʘ ʩʤʘˁʫʿʝ ʨʘʩʪ 

ʣʠʩʪʦʚʘ, ʩʪʘʙˀʠʢʝ ʠ ʢʦʨʝʥʘ, ʘ ʪʘʢʦʹʝ ʫʟʨʦʢʫʿʝ ʠ ʩʪʘʨʝˁʝ ʣʠʩʪʦʚʘ (Munn®-Bosch & Alegre, 

2004). ʆʩʠʤ ʫʪʠʮʘʿʘ ʩʤʘˁʝʥʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʜʦʩʪʫʧʥʝ ʙʠˀʢʘʤʘ, Motai et al. (2017) ʩʫ ʫʪʚʨʜʠʣʠ 

ʜʘ ʧʨʝʢʦʤʝʨʥʦ ʥʘʚʦʜˁʘʚʘˁʝ ʩʤʘˁʫʿʝ ʙʨʟʠʥʫ ʬʦʪʦʩʠʥʪʝʟʝ ʠ ʫʪʠʯʝ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʫʚʝ ʤʘʩʝ 

ʣʠʩʪʦʚʘ, ʜʦʚʦʜʝ˂ʠ ʜʦ ʜʝʭʠʜʨʘʮʠʿʝ ʠ ʦʢʩʠʜʘʪʠʚʥʦʛ ʦʰʪʝ˂ʝˁʘ ʣʠʩʪʦʚʘ. 
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6.2.3. ɻɽʅɽʈɸʊʀɺʅʀ ʇʆʊɽʅʎʀɱɸʃ 

ʇʘʨʘʤʝʪʨʠ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʤʘʣʠʥʝ, ʢʘʦ ʰʪʦ ʩʫ ʙʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ, ʙʨʦʿ 

ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ʠ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʩʫ ʛʣʘʚʥʠ ʧʦʢʘʟʘʪʝˀʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʦʨʪʝ 

(Poledica et al., 2014). 

ʈʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʪʚʨʹʫʿʫ ʯʠˁʝʥʠʮʫ ʜʘ ʿʝ ʛʝʥʝʨʘʪʠʚʥʠ ʨʘʟʚʦʿ ʤʘʣʠʥʝ 

ʛʝʥʝʪʠʯʢʠ ʢʦʥʪʨʦʣʠʩʘʥ, ʦʙʟʠʨʦʤ ʜʘ ʿʝ ʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʧʣʦʜʦʥʦʰʝˁʘ, ʩʦʨʪʘ ʠʩʧʦˀʠʣʘ 

ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʙʨʦʿ ʠ ʜʫʞʠʥʫ ʨʦʜʥʠʭ ʛʨʘʥʘ. ʉʦʨʪʘ ʄʠʢʝʨ ʠʤʘʣʘ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʜʫʞʠʥʫ 

ʨʦʜʥʠʭ ʛʨʘʥʘ ʠ ʙʨʦʿ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ɺʠʣʘʤʝʪ ʪʦʢʦʤ ʩʚʠʭ 

ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʅʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʨʦʜʥʠʭ ʛʨʘʥʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʫ ʧʨʚʦʿ 

ʛʦʜʠʥʠ ʧʣʦʜʦʥʦʰʝˁʘ, ʜʦʢ ʿʝ ʫ ʥʘʨʝʜʥʦʿ ʛʦʜʠʥʠ ʜʫʞʠʥʘ ʙʠʣʘ ʤʘˁʘ. ʉʦʨʪʘ ɺʠʣʘʤʝʪ ʿʝ ʪʘʢʦʹʝ 

ʠʤʘʣʘ ʥʘʿʚʝ˂ʫ ʜʫʞʠʥʫ ʨʦʜʥʠʭ ʛʨʘʥʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʧʣʦʜʦʥʦʰʝˁʘ (2019.), ʜʦʢ ʿʝ ʥʘʿʤʘˁʘ 

ʚʨʝʜʥʦʩʪ ʟʘʙʝʣʝʞʝʥʘ ʫ ʧʦʩʣʝʜˁʦʿ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʦʜʠʥʠ (2021.). ʇʨʠʣʠʢʦʤ ʠʩʧʠʪʠʚʘˁʘ 

ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʙʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ ʧʦ ʠʟʜʘʥʢʫ ʙʠʦ ʿʝ ʧʨʝʤʘ 

Veliļkoviĺ et al. (2004) 16,4, ʜʦʢ ʩʫ Milivojeviĺ et al. (2011) ʫ ʦʢʦʣʠʥʠ ɹʝʦʛʨʘʜʘ ʠʟʤʝʨʠʣʠ ʚʝ˂ʝ 

ʚʨʝʜʥʦʩʪʠ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ (22,8), ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ʜʦʙʠʿʝʥʠʤ ʫ ʦʚʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ. ɺʝ˂ʘ ʜʫʞʠʥʘ ʠʟʜʘʥʢʘ ʠ ʨʦʜʥʠʭ ʛʨʘʥʘ ʫʪʚʨʹʝʥʘ ʿʝ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʢʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ, ʜʦʢ Gliġiĺ et al. (2009) ʩʤʘʪʨʘʿʫ ʜʘ ʧʦʚʝ˂ʘˁʝ ʜʫʞʠʥʝ ʠʟʜʘʥʢʘ ʜʦʚʦʜʠ ʜʦ 

ʩʤʘˁʝˁʘ ʜʫʞʠʥʝ ʨʦʜʥʠʭ ʛʨʘʥʘ, ʢʘʦ ʠ ʧʨʦʩʝʯʥʝ ʤʘʩʝ ʧʣʦʜʘ.  

ɺʘʨʠʨʘˁʝ ʜʫʞʠʥʝ ʨʦʜʥʠʭ ʛʨʘʥʘ ʠ ʙʨʦʿʘ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ ʟʘʙʝʣʝʞʝʥʦ ʿʝ ʫ 2021. ʛʦʜʠʥʠ, ʥʘʿʩʫʰʥʠʿʦʿ ʛʦʜʠʥʠ ʪʦʢʦʤ 

ʯʝʪʚʦʨʦʛʦʜʠʰˁʝʛ ʧʝʨʠʦʜʘ ʠʩʪʨʘʞʠʚʘˁʘ. ɺʝ˂ʘ ʜʫʞʠʥʘ ʨʦʜʥʠʭ ʛʨʘʥʘ ʠ ʙʨʦʿ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ 

ʛʨʘʥʠ ʫʪʚʨʹʝʥʠ ʩʫ ʧʦʜ ʨʝʞʠʤʦʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʝʬʠʮʠʪʦʤ 

ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% ʠ 25% ɽʊʩ.  

ʆʙʨʘʟʦʚʘˁʝ ʮʚʝʪʥʠʭ ʧʫʧʦˀʘʢʘ ʢʦʜ ʮʨʚʝʥʝ ʤʘʣʠʥʝ ʧʦʯʠˁʝ ʢʨʘʿʝʤ ʣʝʪʘ ʫ ʛʦʜʠʥʠ ʢʦʿʘ 

ʧʨʝʪʭʦʜʠ ʮʚʝʪʘˁʫ (ʇʝʪʨʦʚʠ˂ ʠ ʩʘʨ., 2020). ɼʠʬʝʨʝʥʮʠʨʘˁʝ ʮʚʝʪʥʠʭ ʧʫʧʦˀʘʢʘ ʿʝ ʜʫʛʦʪʨʘʿʘʥ ʠ 

ʢʦʤʧʣʝʢʩʘʥ ʧʨʦʮʝʩ, ʢʦʿʠ ʟʘʚʠʩʠ ʦʜ ʚʝʣʠʢʦʛ ʙʨʦʿʘ ʬʘʢʪʦʨʘ. ʅʘ ʨʘʥʠʿʠ ʧʦʯʝʪʘʢ ʠ ʜʠʬʝʨʝʥʮʠʨʘˁʝ 

ʮʚʝʪʥʠʭ ʧʫʧʦˀʘʢʘ ʫʪʠʯʝ ʩʚʝʪʣʦʩʪ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪ ʟʝʤˀʠʰʪʘ. ʊʦʢʦʤ ʮʝʣʦʢʫʧʥʦʛ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ ʙʠʣʘ ʥʝʰʪʦ ʚʠʰʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʚʠʰʝʛʦʜʠʰˁʠʤ ʧʨʦʩʝʢʦʤ, ʰʪʦ ʿʝ 

ʚʝʨʦʚʘʪʥʦ ʧʦʚʦˀʥʦ ʫʪʠʮʘʣʦ ʥʘ ʩʠʥʪʝʟʫ ʫʛˀʝʥʠʭ ʭʠʜʨʘʪʘ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʬʦʨʤʠʨʘˁʝ ʮʚʝʪʥʠʭ 

ʧʫʧʦˀʘʢʘ. ʊʦʢʦʤ 2020. ʛʦʜʠʥʝ, ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʿʝ ʫʦʯʝʥ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥoʿ ʛʨʘʥʠ 

ʰʪʦ ʩʝ ʤʦʞʝ ʦʙʿʘʩʥʠʪʠ ʧʦʚʦˀʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʪʦʢʦʤ ʜʠʬʝʨʝʥʮʠʿʘʮʠʿʝ ʮʚʝʪʥʠʭ ʧʫʧʦˀʘʢʘ ʫ 

ʧʨʝʪʭʦʜʥʦʿ ʛʦʜʠʥʠ. ʉʦʨʪʘ ʄʠʢʝʨ ʿʝ ʧʦʢʘʟʘʣʘ ʚʝ˂ʫ ʩʪʘʙʠʣʥʦʩʪ ʠ ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʨʝʘʛʫʿʝ ʥʘ 

ʧʦʚʦˀʥʝ ʫʩʣʦʚʝ ʩʨʝʜʠʥʝ, ʩʘ ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ʪʦʢʦʤ 2020. ʠ 2021. ʛʦʜʠʥʝ. 

ʇʨʝʤʘ Barney et al. (2007), ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʩʝ ʫʛʣʘʚʥʦʤ ʬʦʨʤʠʨʘ ʦʜ 9 ʜʦ 16 ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ 

ʛʨʘʥʠ ʰʪʦ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʜʦʙʠʿʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʫ ʥʘʰʝʤ ʠʩʪʨʘʞʠʚʘˁʫ. ɹʨʦʿ ʮʚʝʪʦʚʘ ʠ ʧʣʦʜʦʚʘ 

ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ʚʘʨʠʨʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʨʪʝ ʠ ʦʙʠʯʥʦ ʩʝ ʢʨʝ˂ʝ ʦʜ 5 ʜʦ 30 (Stephens, 2012). 

ʋʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʙʨʦʿ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ ʥʠʿʝ ʫʦʯʝʥ ʪʦʢʦʤ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʊʦʢʦʤ 2021. ʛʦʜʠʥʝ, ʫʦʯʝʥ ʿʝ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʦʧʪʠʤʘʣʥʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʟʘ 

ʥʘʚʦʜˁʘʚʘˁʝ ʦʜ 100% ɽTʩ ʥʘ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʮʚʝʪʦʚʘ ʧʦ ʨʦʜʥʦʿ ʛʨʘʥʠ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʙʦˀʫ 

ʨʘʟʚʠʿʝʥʦʩʪ ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʘ ʫ ʫʩʣʦʚʠʤʘ ʜʦʙʨʝ ʩʥʘʙʜʝʚʝʥʦʩʪʠ ʙʠˀʘʢʘ ʚʦʜʦʤ.  

ɺʝ˂ʠ ʙʨʦʿ ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ ʫ 2019. ʛʦʜʠʥʠ ʟʘʙʝʣʝʞʝʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ 

ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ. ʉʫʧʨʦʪʥʦ ʦʚʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, Ģivotiĺ et al. (2019) ʩʫ ʪʦʢʦʤ ʜʚʦʛʦʜʠʰˁʝʛ 

ʠʩʪʨʘʞʠʚʘˁʘ, ʫʪʚʨʜʠʣʠ ʤʘˁʠ ʙʨʦʿ ʧʣʦʜʦʚʘ ʧʦ ʠʟʜʘʥʢʫ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ 

ʄʠʢʝʨ. ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʪʦʢʦʤ ʧʨʚʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʦʜʠʥʝ ʫ 

ʧʦʪʧʫʥʦʩʪʠ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʦʚʠʤ ʥʘʣʘʟʠʤʘ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʧʦʟʠʪʠʚʘʥ ʦʜʥʦʩ ʠʟʤʝʹʫ ʧʨʠʥʦʩʘ ʠ 

ʚʝ˂ʠʭ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ ʧʣʦʜʘ ʠ ʙʨʦʿʘ ʧʣʦʜʦʚʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ʂʦʜ ʞʠʚʠ˂ʘ ʿʘʛʦʜʝ 

ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ, Irshad et ʘl. (2023) ʩʫ ʟʘʙʝʣʝʞʠʣʠ ʚʝ˂ʠ ʙʨʦʿ 

ʧʣʦʜʦʚʘ ʢʦʜ ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. ʉʫʧʨʦʪʥʦ ʧʨʝʪʭʦʜʥʦʤ, ʫ ʦʚʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ, ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ ʟʘʙʝʣʝʞʝʥ ʿʝ ʚʝ˂ʠ ʙʨʦʿ ʧʣʦʜʦʚʘ ʫʧʨʘʚʦ ʢʦʜ ʙʠˀʘʢʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʤ ʙʠˀʢʘʤʘ. ʆʚʘ 

ʨʘʟʣʠʢʘ ʙʠ ʩʝ ʤʦʛʣʘ ʧʨʠʧʠʩʘʪʠ ʫʪʠʮʘʿʫ ʮʠʪʦʢʠʥʠʥʘ ʢʦʿʠ ʩʫ ʧʨʠʤʝˁʝʥʠ ʪʦʢʦʤ in vitro 
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ʨʘʟʤʥʦʞʘʚʘˁʘ, ʰʪʦ ʿʝ ʪʘʢʦʹʝ ʫʦʯʝʥʦ ʢʦʜ ʙʨʫʩʥʠʮʝ ʠ ʙʦʨʦʚʥʠʮʝ (Marino et al., 2014; Debnath 

& Arigundam, 2020). ʂʦʜ ʩʦʨʪʝ ʍʝʨʠʪʠ˅, ʠʩʧʠʪʠʚʘˁʝʤ ʨʘʟʣʠʯʠʪʠʭ ʤʝʪʦʜʘ ʥʘʚʦʜˁʘʚʘˁʘ, 

ʫʪʚʨʹʝʥ ʿʝ ʚʝ˂ʠ ʧʨʠʥʦʩ ʠ ʙʨʦʿ ʧʣʦʜʦʚʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ, ʙʝʟ ʥʘʚʦʜˁʘʚʘˁʘ (Parrague and 

Nissen, 1998). ʊʘʢʦʹʝ, ʢʦʜ ʙʦʨʦʚʥʠʮʝ ʿʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʧʣʦʜʦʚʘ ʧʦ ʙʠˀʮʠ ʨʝʛʠʩʪʨʦʚʘʥ ʧʨʠ 

ʧʨʠʤʝʥʠ ʧʫʥʦʛ ʥʘʚʦʜˁʘʚʘˁʘ (100% ɽʊc), ʜʦʢ ʿʝ ʩʤʘˁʝˁʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʜʦʚʝʣʦ ʜʦ ʩʤʘˁʝʥʦʛ 

ʙʨʦʿʘ ʧʣʦʜʦʚʘ (Lobos et al., 2018). ʉʣʠʯʥʦ ʪʦʤʝ, ʫ ʥʘʰʝʤ ʠʩʪʨʘʞʠʚʘˁʫ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ, 

ʧʨʠʤʝʥʘ ʦʧʪʠʤʘʣʥʦʛ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊc ʨʝʟʫʣʪʠʨʘʣʘ ʿʝ ʥʘʿʚʝ˂ʠʤ ʙʨʦʿʝʤ ʧʣʦʜʦʚʘ ʧʦ 

ʠʟʜʘʥʢʫ. ʉ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʚʦʜʥʠ ʩʪʨʝʩ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʩʤʘˁʝˁʘ ʚʝʣʠʯʠʥʝ ʧʣʦʜʦʚʘ, ʰʪʦ 

ʜʦʚʦʜʠ ʜʦ ʧʦʿʘʚʝ ʤʝʢʠʭ ʠʣʠ ʜʝʭʠʜʨʠʨʘʥʠʭ ʧʣʦʜʦʚʘ ʧʦʚʝ˂ʘʚʘʿʫ˂ʠ ʪʘʢʦ ʚʝʨʦʚʘʪʥʦ˂ʫ ʬʠʟʠʯʢʦʛ 

ʦʰʪʝ˂ʝˁʘ, ʪʨʫˀʝˁʘ ʪʦʢʦʤ ʩʢʣʘʜʠʰʪʝˁʘ ʠ ʩʤʘˁʝʥʦʛ ʨʦʢʘ ʪʨʘʿʘˁʘ (Kays, 1999).  
 

6.2.4. ʇʈʀʅʆʉ ʄɸʃʀʅɽ 

ʋ ʧʨʦʛʨʘʤʠʤʘ ʦʧʣʝʤʝˁʠʚʘˁʘ ʿʘʛʦʜʘʩʪʦʛ ʚʦ˂ʘ, ʧʨʠʥʦʩ ʩʝ ʩʤʘʪʨʘ ʿʝʜʥʠʤ ʦʜ 

ʥʘʿʚʘʞʥʠʿʠʭ ʢʦʤʝʨʮʠʿʘʣʥʠʭ ʮʠˀʝʚʘ, ʧʦʩʝʙʥʦ ʫ ʧʨʦʛʨʘʤʠʤʘ ʧʦʙʦˀʰʘˁʘ ʩʦʨʪʠ ʟʘ 

ʧʨʝʨʘʹʠʚʘʯʢʫ ʠʥʜʫʩʪʨʠʿʫ (Stephens et al., 2009). ɺʘʨʠʿʘʙʠʣʥʦʩʪ ʧʨʠʥʦʩʘ ʢʦʜ ʤʘʣʠʥʝ ʨʝʟʫʣʪʘʪ 

ʿʝ ʤʝʹʫʩʦʙʥʦʛ ʜʝʿʩʪʚʘ ʛʝʥʝʪʠʯʢʠʭ ʠ ʝʢʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ, ʢʘʦ ʠ ʧʨʠʤʝˁʝʥʠʭ ʘʛʨʦʪʝʭʥʠʯʢʠʭ 

ʤʝʨʘ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʫʢʘʟʫʿʫ ʥʘ ʚʝ˂ʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʩʦʨʪʝ ɺʠʣʘʤʝʪ 

ʪʦʢʦʤ ʧʝʨʠʦʜʘ ʧʣʦʜʦʥʦʰʝˁʘ, ʩʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠʤ ʧʨʠʥʦʩʦʤ ʪʦʢʦʤ 2019. ʠ 2020. ʛʦʜʠʥʝ. 

ʉʫʧʨʦʪʥʦ ʦʚʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ʫ ʫʩʣʦʚʠʤʘ ɹʦʩʥʝ ʠ ʍʝʨʮʝʛʦʚʠʥʝ, Ģivotiĺ et al. (2018) ʩʫ 

ʨʝʛʠʩʪʨʦʚʘʣʠ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ (688,4 g) ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ 

ɺʠʣʘʤʝʪ (565,7 g). ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʚʘʞʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʿʝ ʚʝ˂ʘ ʤʘʩʘ ʧʣʦʜʘ ʪʦʢʦʤ 2019. 

ʛʦʜʠʥʝ ʧʨʘʪʠʣʘ ʪʨʝʥʜ ʧʦʚʝ˂ʘˁʘ ʧʨʠʥʦʩʘ ʫ ʪʦʿ ʛʦʜʠʥʠ, ʰʪʦ ʿʝ ʧʦʪʚʨʹʝʥʦ ʫ ʥʝʢʦʣʠʢʦ ʩʪʫʜʠʿʘ ʫ 

ʢʦʠʿʤʘ ʿʝ ʫʪʚʨʹʝʥʦ ʜʘ ʿʝ ʧʨʠʥʦʩ ʤʘʣʠʥʝ ʙʠʦ ʫ ʚʠʩʦʢʦʿ ʧʦʟʠʪʠʚʥʦʿ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʤʘʩʦʤ ʧʣʦʜʘ 

(Stephens et al., 2009). ʀʘʢʦ ʩʝ ʫʩʧʝʰʥʦ ʛʘʿʠ ʫ ʚʝ˂ʠʥʠ ʫʤʝʨʝʥʦ ʢʣʠʤʘʪʩʢʠʭ ʧʦʜʨʫʯʿʘ, ʤʘʣʠʥʘ 

ʿʝ ʦʩʝʪˀʠʚʘ ʥʘ ʝʢʩʪʨʝʤʥʝ ʝʢʦʣʦʰʢʝ ʬʘʢʪʦʨʝ, ʥʘʨʦʯʠʪʦ ʥʠʩʢʝ ʟʠʤʩʢʝ ʠ ʚʠʩʦʢʝ ʣʝʪˁʝ 

ʪʝʤʧʝʨʘʪʫʨʝ (Stephens, 2012). ʋ ʧʝʨʠʦʜʫ ʨʝʘʣʠʟʦʚʘˁʘ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ, ʪʦʢʦʤ ʿʫʥʘ ʠ ʿʫʣʘ 

ʤʝʩʝʮʘ 2021. ʛʦʜʠʥʝ ʠʟʤʝʨʝʥʝ ʩʫ ʝʢʩʪʨʝʤʥʦ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʢʦʿʝ ʩʫ ʩʝ ʢʨʝʪʘʣʝ ʜʦ 38,5 Áʉ. 

ɽʢʩʪʨʝʤʥʦ ʚʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʤʦʛʣʝ ʩʫ ʜʦʧʨʠʥʝʪʠ ʥʠʞʝʤ ʧʨʠʥʦʩʫ ʠ ʩʣʘʙʠʿʝʤ ʢʚʘʣʠʪʝʪʫ 

ʧʣʦʜʘ ʫ ʪʦʿ ʛʦʜʠʥʠ. ʉʘ ʜʦʙʠʿʝʥʠʤ ʨʝʟʫʣʪʘʪʠʤʘ ʩʘʛʣʘʩʥʠ ʩʫ Sawicka et al. (2023), ʧʨʝʤʘ ʢʦʿʠʤʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʠʤʘ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʮʚʝʪʘˁʝ, ʧʨʠʥʦʩ ʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ ʤʘʣʠʥʝ. ʊʘʢʦʹʝ ʠ 

ʃʝʧʦʩʘʚʠ˂ & ʎʝʨʦʚʠ˂ (2008) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʩʫʰʘ ʪʦʢʦʤ ʣʝʪˁʠʭ ʤʝʩʝʮʠ ʚʝʛʝʪʘʮʠʦʥʦʛ 

ʧʝʨʠʦʜʘ (ʿʫʥ ʠ ʿʫʣ) ʫʪʠʯʝ ʥʘ ʩʤʘˁʝˁʝ ʧʨʠʥʦʩʘ ʤʘʣʠʥʝ ʫ ʪʝʢʫ˂ʦʿ ʛʦʜʠʥʠ, ʢʘʦ ʠ ʥʘ ʚʝʛʝʪʘʪʠʚʥʠ 

ʧʦʪʝʥʮʠʿʘʣ ʫ ʥʘʨʝʜʥʦ ʿʛʦʜʠʥʠ.  

ʄʝʪʦʜʝ ʨʘʟʤʥʦʞʘʚʘˁʘ ʩʫ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʝ ʥʘ ʧʨʠʥʦʩ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ. ɹʠˀʢʝ 

ʤʘʣʠʥʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ ʠʤʘʣʝ ʚʝ˂ʠ ʧʨʠʥʦʩ ʦʜ ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ 

ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ. ʀʘʢʦ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʠʿʠʭ ʨʘʟʣʠʢʘ ʫ ʦʩʪʚʘʨʝʥʦʤ 

ʧʨʠʥʦʩʫ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ ʚʨʩʪʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫ ʦʩʪʘʣʠʤ ʛʦʜʠʥʘʤʘ, ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʝ ʩʫ ʦʢʦ 15% ʚʝ˂ʠ ʧʨʠʥʦʩ ʫ ʜʨʫʛʦʿ ʠ ʪʨʝ˂ʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʙʠˀʢʘʤʘ ʜʦʙʠʿʝʥʠʤ ʢʦʤʝʨʮʠʿʘʣʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ. ʀ ʜʨʫʛʠ ʘʫʪʦʨʠ 

ʥʘʚʦʜʝ ʜʘ ʙʠˀʢʝ ʜʦʙʠʿʝʥʝ ʠʟ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʧʦˀʩʢʠʤ 

ʫʩʣʦʚʠʤʘ ʦʩʪʚʘʨʫʿʫ ʚʝ˂ʠ ʧʨʠʥʦʩ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʤʝʨʮʠʿʘʣʥʦ ʨʘʟʤʥʦʞʝʥʝ ʩʘʜʥʠʮʝ (Petrevica & 

Bite, 2000; Georgieva et al., 2009; Lebedev et al., 2018; W·jcik et al., 2020). ʉʫʧʨʦʪʥʦ ʪʦʤʝ, 

Irshad et ʘl. (2023) ʠʩʪʠʯʫ ʜʘ ʿʝ ʦʩʪʚʘʨʝʥ ʧʨʠʥʦʩ ʧʦ ʙʠˀʮʠ ʢʦʜ ʿʘʛʦʜʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ ʩʘʜʥʠʮʝ.  

ʉʪʨʝʩ ʫʩʣʝʜ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʤʘʩʫ ʧʣʦʜʘ, ʧʨʠʥʦʩ ʠ ʜʨʫʛʝ 

ʧʘʨʘʤʝʪʨʝ ʢʚʘʣʠʪʝʪʘ (Gotame et al., 2013). ʅʘʚʦʜˁʘʚʘˁʝ ʠʤʘ ʫʪʠʮʘʿ ʥʘ ʦʩʪʚʘʨʝʥ ʧʨʠʥʦʩ, ʰʪʦ ʿʝ 

ʧʦʢʘʟʘʥʦ ʠ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʪʦʢʦʤ 2019. ʠ 2021. ʛʦʜʠʥʝ. ʊʘʢʦʹʝ ʠ Kaman et al. (2023) ʩʫ 

ʫʪʚʨʜʠʣʠ ʜʘ ʨʘʟʣʠʯʠʪʝ ʢʦʣʠʯʠʥʝ ʚʦʜʝ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ (100%, 80%, 60% ʠ 40% ɽʊʩ) ʫʪʠʯʫ ʥʘ 

ʦʩʪʚʘʨʝʥ ʧʨʠʥʦʩ ʢʦʜ ʿʘʛʦʜʝ. ʇʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʙʠʦ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ 

ʦʜ 100% ɽTʩ ʫ ʦʙʝ ʧʦʤʝʥʫʪʝ ʛʦʜʠʥʝ. ʊʘʢʦʹʝ, Kireva & Mihova (2021) ʩʫ ʠʟʤʝʨʠʣʠ ʪʨʠ ʧʫʪʘ 

ʚʝ˂ʠ ʧʨʠʥʦʩ ʫ ʥʘʚʦʜˁʘʚʘʥʦʤ ʥʝʛʦ ʫ ʥʝʥʘʚʦʜˁʘʚʘʥʦʤ ʪʨʝʪʤʘʥʫ ʫ ʩʫʰʥʦʿ ʛʦʜʠʥʠ. ʇʨʠ ʨʝʞʠʤʫ 
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ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ʠ 50% ɽʊʩ ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ ʦʩʪʚʘʨʝʥ ʿʝ ʚʝ˂ʠ ʧʨʠʥʦʩ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʚʠʤ ʜʨʫʛʠʤ ʠʥʪʝʨʘʢʮʠʿʘʤʘ ʩʦʨʪʝ/ʩʘʜʥʠ 

ʤʘʪʝʨʠʿʘʣ/ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʫ 2019. ʛʦʜʠʥʠ. ʂʦʜ ʦʙʝ ʩʦʨʪʝ ʠ ʟʘ ʦʙʘ ʪʠʧʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, 

ʩʤʘˁʝˁʝ ʥʘʚʦʜˁʘʚʘˁʘ ʜʦʚʝʣʦ ʿʝ ʜʦ ʥʠʞʝʛ ʧʨʠʥʦʩʘ, ʧʨʠ ʯʝʤʫ ʿʝ ʥʘʿʥʠʞʠ ʧʨʠʥʦʩ ʟʘʙʝʣʝʞʝʥ ʧʨʠ 

ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ɽʊʩ. Ortega-Farias et al. (2022), ʠʩʪʠʯʫ ʜʘ ʿʝ ʥʘʚʦʜˁʘʚʘˁʝ ʤʘʣʠʥʝ 

ʦʜ 75% ɽʊʩ ʪʦʢʦʤ ʮʝʣʝ ʚʝʛʝʪʘʮʠʿʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʣʦ ʧʨʠʥʦʩ ʫ ʦʜʥʦʩʫ ʥʘ 100% ʠ 125% ɽʊʩ, 

ʜʦʢ Espinoza-Meza et al. (2023) ʥʘʚʦʜʝ ʜʘ ʩʫ ʨʝʞʠʤʠ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% ʠ 75% ɽʊʩ ʥʝʛʘʪʠʚʥʦ 

ʫʪʠʮʘʣʠ ʥʘ ʧʨʠʥʦʩ ʿʘʙʫʢʝ ʫ ʦʜʥʦʩʫ ʥʘ 100% ʠ 125% ɽʊʩ. ʀʩʪʨʘʞʠʚʘˁʘ ʨʘʹʝʥʘ ʥʘ ʩʦʨʪʠ ʤʘʣʠʥʝ 

ʍʝʨʠʪʠ˅ ʠ ʄʠʢʝʨ ʫʢʘʟʫʿʫ ʥʘ ʚʝ˂ʠ ʧʨʠʥʦʩ ʧʨʠ ʥʘʚʦʜˁʘʚʘˁʫ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʠ ʪʨʝʪʤʘʥ ʙʝʟ 

ʥʘʚʦʜˁʘʚʘˁʘ (Morales et al., 2013). ɸʜʝʢʚʘʪʥʦ ʩʥʘʙʜʝʚʘˁʝ ʚʦʜʦʤ ʧʦʙʦˀʰʘʚʘ ʬʠʟʠʦʣʦʰʢʝ 

ʧʨʦʮʝʩʝ ʢʘʦ ʰʪʦ ʩʫ ʬʦʪʦʩʠʥʪʝʟʘ, ʘʢʫʤʫʣʘʮʠʿʘ ʭʨʘʥˀʠʚʠʭ ʤʘʪʝʨʠʿʘ ʠ ˂ʝʣʠʿʩʢʠ ʧʨʠʪʠʩʘʢ, ʰʪʦ 

ʫʪʠʯʝ ʥʘ ʩʥʘʞʥʠʿʠ ʨʘʩʪ ʠ ʦʩʪʚʘʨʝʥ ʧʨʠʥʦʩ (Li et al., 2024) ʯʠʤʝ ʩʝ ʤʦʞʝ ʦʙʿʘʩʥʠʪʠ ʠ ʟʥʘʯʘʿʥʦ 

ʚʝ˂ʠ ʧʨʠʥʦʩ ʙʠˀʘʢʘ ʦʧʪʠʤʘʣʥʦ ʩʥʘʙʜʝʚʝʥʠʤ ʚʦʜʦʤ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ. Morales et al. (2013) 

ʩʤʘʪʨʘʿʫ ʜʘ, ʧʦʨʝʜ ʫʥʘʧʨʝʹʝˁʘ ʩʠʩʪʝʤʘ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ, ʜʫʛʦʨʦʯʥʦ ʨʝʰʝˁʝ ʧʦʜʨʘʟʫʤʝʚʘ 

ʩʪʚʘʨʘˁʝ ʩʦʨʪʠ ʪʦʣʝʨʘʥʪʥʠʭ ʥʘ ʩʫʰʫ. ɼʘ ʪʦʣʝʨʘʥʪʥʦʩʪ ʟʘʚʠʩʠ ʠ ʦʜ ʛʝʥʦʪʠʧʘ ʧʦʪʚʨʹʫʿʫ 

ʨʝʟʫʣʪʘʪʠ ʜʦ ʢʦʿʠʭ ʿʝ ʜʦʰʣʘ ʇʦʣʝʜʠʮʘ (2014), ʢʘʦ ʠ ʨʝʟʫʣʪʘʪʠ ʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ, ʢʦʿʠ ʫʢʘʟʫʿʫ 

ʜʘ ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʙʝʟ ʥʘʚʦʜˁʘʚʘˁʘ ʦʩʪʚʘʨʫʿʝ ʧʨʠʥʦʩ ʦʜ 500 ʜʦ 600 g ʧʦ ʠʟʜʘʥʢʫ. ʉʪʦʛʘ ʩʝ 

ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʤʦʞʝ ʩʤʘʪʨʘʪʠ ʩʦʨʪʦʤ ʪʦʣʝʨʘʥʪʥʠʿʦʤ ʥʘ ʩʫʰʫ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ. ʋ 

ʫʩʣʦʚʠʤʘ ʦʧʪʠʤʘʣʥʦʛ ʥʘʚʦʜˁʘʚʘˁʘ (100% ɽʊʩ) ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʩʫ 

ʦʩʪʚʘʨʠʣʝ ʟʥʘʪʥʦ ʚʝ˂ʠ ʧʨʠʥʦʩ ʧʦ ʠʟʜʘʥʢʫ ʠ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʙʠˀʢʝ ʜʦʙʠʿʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫʢʘʟʫʿʫ ʥʘ 

ʩʫʧʝʨʠʦʨʥʦʩʪ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʫʩʣʦʚʠʤʘ ʦʧʪʠʤʘʣʥʝ 

ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʜʝ, ʰʪʦ ʩʝ ʤʦʞʝ ʧʨʠʧʠʩʘʪʠ ʠʜʝʘʣʥʠʤ ʫʩʣʦʚʠʤʘ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ in vitro ʰʪʦ ʿʝ 

ʤʦʛʣʦ ʫʩʣʦʚʠʪʠ ʙʦˀʝ ʫʩʚʘʿʘˁʝ , ʘ ʢʘʩʥʠʿʝ ʠ ʙʦˀʝ ʨʘʟʚʠʿʝʥʦʤ ʢʦʨʝʥʦʚʦʤ ʩʠʩʪʝʤʫ, ʢʘʦ ʠ 

ʭʦʤʦʛʝʥʦʩʪʠ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ.  

 

6.2.5. ʌʀɿʀʏʂɸ ʉɺʆɱʉʊɺɸ ʇʃʆɼɸ ʄɸʃʀʅɽ 

ʌʠʟʠʯʢʘ ʩʚʦʿʩʪʚʘ ʧʣʦʜʘ ʤʘʣʠʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʚʘʞʘʥ ʧʦʢʘʟʘʪʝˀ ˁʠʭʦʚʦʛ ʢʚʘʣʠʪʝʪʘ, ʘ 

ʤʘʩʘ ʧʣʦʜʘ ʿʝʜʥʘ ʿʝ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʧʦʤʦʣʦʰʢʠʭ ʦʩʦʙʠʥʘ. Tʦʢʦʤ ʪʨʦʛʦʜʠʰˁʝʛ ʠʩʪʨʘʞʠʚʘˁʘ, 

ʤʘʩʘ ʧʣʦʜʘ ʩʝ ʟʥʘʯʘʿʥʦ ʤʝˁʘʣʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʜʦʢ ʥʠʩʫ 

ʨʝʛʠʩʪʨʦʚʘʥʝ ʧʨʦʤʝʥʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. ʇʦʩʪʦʿʘˁʝ ʚʘʨʠʨʘˁʘ ʫ 

ʚʨʝʜʥʦʩʪʠʤʘ ʤʘʩʝ ʧʣʦʜʘ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ ʤʦʞʝ ʩʝ ʪʫʤʘʯʠʪʠ ʨʘʟʣʠʯʠʪʠʤ 

ʤʝʪʝʦʨʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ, ʦʜʥʦʩʥʦ ʩʫʤʦʤ ʠ ʨʘʩʧʦʨʝʜʦʤ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʠʥʪʝʥʟʠʚʥʦʛ ʨʘʩʪʘ ʠ 

ʟʨʝˁʘ ʧʣʦʜʘ ʤʘʣʠʥʝ, ʢʘʦ ʠ ʚʠʩʦʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ. ʉʚʝʪʣʦʩʪ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʫ ʛʣʘʚʥʠ ʬʘʢʪʦʨʠ ʢʦʿʠ ʫʪʠʯʫ ʥʘ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ. ɺʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʢʦʥ 

ʮʚʝʪʘˁʘ ʫʪʠʯʫ ʥʘ ʩʤʘˁʝˁʝ ʢʦʥʘʯʥʝ ʤʘʩʝ ʧʣʦʜʦʚʘ (Nestby et al, 2012), ʰʪʦ ʿʝ ʫ ʦʚʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ ʧʦʩʝʙʥʦ ʝʚʠʜʝʥʪʠʨʘʥʦ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ. ʅʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʤʘʩʝ ʧʣʦʜʘ ʿʝ 

ʨʝʛʠʩʪʨʦʚʘʥʘ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʧʣʦʜʦʥʦʰʝˁʘ, ʩʘ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ 

ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ ʠ ʩʘ ʧʦʩʪʝʧʝʥʠʤ ʩʤʘˁʝˁʝʤ ʤʘʩʝ ʧʣʦʜʘ ʢʦʜ ʦʙʝ ʩʦʨʪʝ ʪʦʢʦʤ ʥʘʨʝʜʥʠʭ ʛʦʜʠʥʘ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʋ 2021. ʛʦʜʠʥʠ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʦʢʦ ʰʝʩʪ ʧʫʪʘ ʤʘˁʘ ʩʫʤʘ ʧʘʜʘʚʠʥʘ ʪʦʢʦʤ ʿʫʥʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʠʩʪʠ ʤʝʩʝʮ 2019. ʛʦʜʠʥʝ. ɺʠʩʦʢʝ ʪʝʤʧʝʨʘʪʫʨʝ ʪʦʢʦʤ ʿʫʥʘ, ʘ ʥʘʨʦʯʠʪʦ ʿʫʣʘ ʤʝʩʝʮʘ 

ʫʪʠʮʘʣʝ ʩʫ ʥʘ ʥʠʞʫ ʤʘʩʫ ʧʣʦʜʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ ʩʘʛʣʘʩʥʠ ʩʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ 

ʛʨʫʧʝ ʘʫʪʦʨʘ ʧʨʝʤʘ ʢʦʿʠʤʘ ʿʝ ʤʘʩʘ ʧʣʦʜʘ ʤʘʣʠʥʝ ʙʠʣʘ 2,7 g ʫ ʫʩʣʦʚʠʤʘ ʉɸɼ ʠ 2,9 g ʫ ʫʩʣʦʚʠʤʘ 

ʈʫʤʫʥʠʿʝ (Stephens et al., 2012; TitiricŁ et al., 2023). ʅʘʩʫʧʨʦʪ ʪʦʤʝ, Fagundes et al. (2023) ʩʫ 

ʫʪʚʨʜʠʣʠ ʜʚʘ ʧʫʪʘ ʤʘˁʫ ʤʘʩʫ ʧʣʦʜʘ ʟʘ ʠʩʪʫ ʩʦʨʪʫ ʪʦʢʦʤ ʪʨʠ ʚʝʛʝʪʘʮʠʦʥʘ ʧʝʨʠʦʜʘ (ʦʜ 1,53 ʜʦ 

1,56 g, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʛʦʜʠʥʝ) ʫ ʩʫʧʪʨʦʧʩʢʦʤ ʨʝʛʠʦʥʫ ɹʨʘʟʠʣʘ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ 

ʧʨʠʤʝ˂ʝʥʘ ʿʝ ʤʘˁʘ ʤʘʩʘ ʧʣʦʜʘ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʤʘʩʫ ʢʦʿʫ ʩʫ ʜʦʙʠʣʠ Stephens et al. 

(2012) ʫ ʫʤʝʨʝʥʠʤ ʢʣʠʤʘʪʩʢʠʤ ʫʩʣʦʚʠʤʘ, ʰʪʦ ʩʫʛʝʨʠʰʝ ʜʘ ʬʘʢʪʦʨʠ ʩʨʝʜʠʥʝ ʠʤʘʿʫ ʚʘʞʘʥ 

ʫʪʠʮʘʿ ʥʘ ʥʘʚʝʜʝʥʠ ʧʘʨʘʤʝʪʘʨ. ʇʣʦʜʦʚʠ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʥʘʰʝʤ 

ʠʩʪʨʘʞʠʚʘˁʫ ʩʫ ʠʤʘʣʠ ʚʝ˂ʫ ʤʘʩʫ ʧʣʦʜʘ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʦʜʦʚʝ ʜʦʙʠʿʝʥʝ ʩʘ 
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ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ, ʰʪʦ ʿʝ ʩʫʧʨʦʪʥʦ ʠʩʪʘʞʠʚʘˁʫ 

ʩʧʨʦʚʝʜʝʥʦʤ ʥʘ ʿʘʛʦʜʠ (LitwiŒczuk, 2004). ʅʘʚʝʜʝʥʠ ʘʫʪʦʨ ʿʝ ʫʪʚʨʜʠʦ ʚʝ˂ʫ ʤʘʩʫ ʧʣʦʜʘ ʢʦʜ 

ʩʦʨʪʝ ʿʘʛʦʜʝ ɿʝʥʛʘ ʟʝʥʛʘʥʘ ʢʦʜ ʙʠˀʘʢʘ ʢʦʿʝ ʩʫ ʜʦʙʠʿʝʥʝ ʩʪʘʥʜʘʨʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʙʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. ʀʩʪʨʘʞʠʚʘˁʝ ʩʧʨʦʚʝʜʝʥʦ ʥʘ ʙʨʫʩʥʠʮʠ 

ʫʢʘʟʫʿʝ ʜʘ ʙʠˀʢʝ ʨʘʟʚʠʿʝʥʝ in vitro ʪʨʦʰʝ ʜʦʩʪʘ ʝʥʝʨʛʠʿʝ ʟʘ ʨʘʩʪ ʥʦʚʠʭ ʘʢʩʠʣʘʨʥʠʭ ʛʨʘʥʘ ʠ 

ʨʠʟʦʤʘ, ʰʪʦ ʤʦʞʝ ʫʪʠʮʘʪʠ ʥʘ ʤʘˁʫ ʤʘʩʫ ʧʣʦʜʦʚʘ (Foley & Debnath, 2007).  

ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʬʠʟʠʯʢʠʭ ʦʩʦʙʠʥʘ ʧʣʦʜʘ ʤʘʣʠʥʝ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʫʢʘʟʫʿʫ ʥʘ 

ʚʘʨʠʨʘˁʘ ʚʨʝʜʥʦʩʪʠ ʧʦ ʛʦʜʠʥʘʤʘ ʠʩʧʠʪʠʚʘˁʘ, ʧʘ ʩʝ ʤʦʞʝ ʟʘʧʘʟʠʪʠ ʜʘ ʩʫ ʟʥʘʯʘʿʥʦ ʚʠʰʝ 

ʚʨʝʜʥʦʩʪʠ ʠʩʧʠʪʠʚʘʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʙʠʣʝ ʫ 2019. ʛʦʜʠʥʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 2020. ʠ 2021. ʛʦʜʠʥʦʤ. 

ʇʨʝʤʘ Heilman & Travis (1988), ʧʣʦʜʦʚʠ ʧʦʜ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʩʪʨʝʩʦʤ ʨʘʩʪʫ ʩʧʦʨʠʿʝ, ʠ ʤʘˁʝ ʩʫ 

ʢʨʫʧʥʦ˂ʝ. ʇʦʩʪʦʿʘˁʝ ʨʘʟʣʠʢʘ ʫ ʚʨʝʜʥʦʩʪʠʤʘ ʬʠʟʠʯʢʠʭ ʩʚʦʿʩʪʘʚʘ ʧʣʦʜʘ ʧʦ ʛʦʜʠʥʘʤʘ 

ʠʩʧʠʪʠʚʘˁʘ ʤʦʞʝ ʩʝ ʦʙʿʘʩʥʠʪʠ ʨʘʟʣʠʯʠʪʠʤ ʤʝʪʝʦʨʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ, ʦʜʥʦʩʥʦ ʚʠʰʠʤ 

ʩʨʝʜˁʠʤ ʤʝʩʝʯʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʫ 2019. ʛʦʜʠʥʠ, ʘ ʥʘʨʦʯʠʪʦ ʪʦʢʦʤ ʠʥʪʝʥʟʠʚʥʦʛ ʧʦʨʘʩʪʘ 

ʧʣʦʜʘ ʤʘʣʠʥʝ ʫ ʿʫʥʫ ʠ ʿʫʣʫ ʤʝʩʝʮʫ. ʇʦʨʝʜ ʨʘʟʣʠʢʘ ʫ ʧʦʛʣʝʜʫ ʬʠʟʠʯʢʠʭ ʦʩʦʙʠʥʘ ʧʣʦʜʘ ʪʘʢʦʤ 

ʛʦʜʠʥʘ ʠʩʧʠʪʠʚʘˁʘ, ʨʘʟʣʠʢʝ ʫ ʧʦʛʣʝʜʫ ʤʘʩʝ ʠ ʜʠʤʝʥʟʠʿʝ ʧʣʦʜʘ ʙʠʣʝ ʩʫ ʫʦʯˀʠʚʝ ʠ ʤʝʹʫ 

ʩʦʨʪʘʤʘ, ʰʪʦ ʫʢʘʟʫʿʝ ʠ ʥʘ ʫʪʠʮʘʿ ʥʘʩʣʝʜʥʝ ʦʩʥʦʚʝ ʥʘ ʧʦʤʝʥʫʪʝ ʦʩʦʙʠʥʝ. ʊʦʢʦʤ ʧʨʚʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʦʜʠʥʝ, ʤʘʩʘ ʠ ʜʠʤʝʥʟʠʿʝ ʧʣʦʜʘ ʙʠʣʝ ʩʫ ʚʝ˂ʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ. ʀʩʧʠʪʫʿʫ˂ʠ 

ʬʠʟʠʯʢʝ ʦʩʦʙʠʥʝ ʧʣʦʜʘ ʩʦʨʪʝ ʤʘʣʠʥʝ ɺʠʣʘʤʝʪ ʫ ʫʩʣʦʚʠʤʘ ʟʘʧʘʜʥʝ ʉʨʙʠʿʝ, Leposaviĺ et al. 

(2013b) ʩʫ ʫʪʚʨʜʠʣʠ ʚʝ˂ʫ ʜʫʞʠʥʫ ʠ ʰʠʨʠʥʫ ʧʣʦʜʘ ʫ ʦʜʥʦʩʫ ʥʘ ʜʠʤʝʥʟʠʿʝ ʧʣʦʜʘ ʟʘʙʝʣʝʞʝʥʝ ʫ 

ʥʘʰʝʤ ʠʩʪʨʘʞʠʚʘˁʫ. ʅʘʩʫʧʨʦʪ ʧʨʚʦʿ ʛʦʜʠʥʠ ʧʣʦʜʦʥʦʰʝˁʘ, ʤʘʩʘ ʧʣʦʜʘ ʩʦʨʪʝ ʄʠʢʝʨ ʜʦʙʠʿʝʥʘ 

ʫ ʦʚʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʫ 2021. ʛʦʜʠʥʠ ʙʠʣʘ ʿʝ ʚʝ˂ʘ ʫ ʦʜʥʦʩʫ ɺʠʣʘʤʝʪ, ʩʘ ʚʝ˂ʠʤ ʜʠʤʝʥʟʠʿʘʤʘ 

ʧʣʦʜʘ. ɺʝ˂ʘ ʢʦʣʠʯʠʥʘ ʜʦʩʪʫʧʥʝ ʚʦʜʝ (100% ɽʊc) ʫʪʠʮʘʣʘ ʿʝ ʧʦʟʠʪʠʚʥʦ ʥʘ ʜʫʞʠʥʫ ʧʣʦʜʘ ʫ ʦʚʦʿ 

ʛʦʜʠʥʠ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʰʪʦ ʩʝ ʦʜʨʘʟʠʣʦ ʥʘ ʤʘʩʫ ʧʣʦʜʘ ʫ 2021. ʛʦʜʠʥʠ. ʇʨʝʤʘ Terry et al. 

(2009), ʜʝʬʠʮʠʪ ʚʦʜʝ ʟʘ ʥʘʚʦʜˁʘʚʘˁʝ ʫʪʠʯʝ ʥʘ ʤʘˁʫ ʤʘʩʫ ʧʣʦʜʘ, ʰʪʦ ʥʠʿʝ ʫʦʯʝʥʦ ʫ ʥʘʰʝʤ 

ʠʩʪʨʘʞʠʚʘˁʫ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, Ehret et al. (2015) ʩʫ ʪʦʢʦʤ ʰʝʩʪʦʛʦʜʠʰˁʝʛ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ 

ʙʦʨʦʚʥʠʮʠ, ʫʪʚʨʜʠʣʠ ʜʘ ʥʘʚʦʜˁʘʚʘˁʝ ʧʦʚʝ˂ʘʚʘ ʧʨʠʥʦʩ ʠ ʤʘʩʫ ʧʣʦʜʘ ʪʝʢ ʫ ʧʝʪʦʿ ʠ ʰʝʩʪʦʿ 

ʛʦʜʠʥʠ ʠʩʧʠʪʠʚʘˁʘ, ʘʣʠ ʥʝ ʠ ʫ ʨʘʥʠʿʠʤ ʛʦʜʠʥʘʤʘ, ʥʘʩʫʧʨʦʪ Keen & Slavich (2012) ʢʦʿʠ ʩʫ ʧʨʠ 

ʠʩʪʨʘʞʠʚʘˁʫ ʙʦʨʦʚʥʠʮʝ ʩʦʨʪʝ ʉʪʘʨ ʫʦʯʠʣʠ ʨʘʟʣʠʢʝ ʫ ʥʘʚʝʜʝʥʠʤ ʧʘʨʘʤʝʪʨʠʤʘ ʚʝ˂ ʫ ʧʨʚʦʿ 

ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ. ʀʤʘʿʫ˂ʠ ʪʦ ʫ ʚʠʜʫ, ʧʨʦʜʫʞʘʚʘˁʝ ʧʝʨʠʦʜʘ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʛʣʦ ʙʠ 

ʜʦʧʨʠʥʝʪʠ ʙʦˀʝʤ ʨʘʟʫʤʝʚʘˁʫ ʫʪʠʮʘʿʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʤʘʩʫ ʧʣʦʜʘ ʤʘʣʠʥʝ. ʋ ʙʦʪʘʥʠʯʢʦʤ 

ʩʤʠʩʣʫ ʧʣʦʜ ʤʘʣʠʥʝ ʿʝ ʟʙʠʨʥʘ ʢʦʰʪʫʥʠʮʘ, ʩʘʩʪʘʚˀʝʥʘ ʦʜ ʚʝ˂ʝʛ ʙʨʦʿʘ ʜʝʣʠʤʠʯʥʦ ʩʨʘʩʣʠʭ 

ʢʦʰʪʫʥʠʮʘ, ʢʦʿʝ ʩʫ ʩʘʢʫʧˀʝʥʝ ʦʢʦ ʠʩʧʫʧʯʝʥʝ ʠ ʧʦʣʫʩʘʩʫʰʝʥʝ ʮʚʝʪʥʝ ʣʦʞʝ (ʄʠʣʠʚʦʿʝʚʠ˂, 2022). 

ʊʦʢʦʤ 2020. ʠ 2021. ʛʦʜʠʥʝ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʙʨʦʿ ʢʦʰʪʫʥʠʮʘ ʫ ʧʣʦʜʫ 

ʤʘʣʠʥʝ,  ʩʘ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ. ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʩʘʛʣʘʩʥʠ ʩʘ ʠʩʪʨʘʞʠʚʘˁʝʤ 

Nikoliĺ et al. (2008b), ʧʨʝʤʘ ʢʦʿʠʤʘ ʿʝ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʢʦʰʪʫʥʠʮʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ 86, ʜʦʢ ʿʝ ʢʦʜ 

ɺʠʣʘʤʝʪʘ 75,5. ʉʣʠʯʘʥ ʙʨʦʿ ʢʦʰʪʫʥʠʮʘ ʫ ʧʣʦʜʫ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʫʩʣʦʚʠʤʘ ʟʘʧʘʜʥʝ ʉʨʙʠʿʝ 

ʟʘʙʝʣʝʞʠʣʠ ʩʫ Leposaviĺ et al. (2013ʘ), ʜʦʢ ʿʝ ʫ ʫʩʣʦʚʠʤʘ ɹʝʦʛʨʘʜʘ ʟʘʙʝʣʝʞʝʥ ʚʝ˂ʠ ʙʨʦʿ (Fotiriĺ et 

al., 2009). ʅʘʰʝ ʠʩʪʨʘʞʠʚʘˁʝ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ Barney et al. (2007), ʧʨʝʤʘ ʢʦʿʠʤʘ ʥʝʜʦʚʦˀʥʦ 

ʥʘʚʦʜˁʘʚʘˁʝ ʠ ʚʦʜʥʠ ʩʪʨʝʩ, ʥʝʛʘʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʙʨʦʿ ʢʦʰʪʫʥʠʮʘ ʠ ʤʘʩʫ ʧʣʦʜʘ. ʅʘʿʚʝ˂ʠ ʙʨʦʿ 

ʢʦʰʪʫʥʠʮʘ ʫ 2019. ʛʦʜʠʥʠ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʢʦʜ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ.  

 

6.2.6. ʍɽʄʀɱʉʂɽ ʆʉʆɹʀʅɽ ʇʃʆɼɸ ʄɸʃʀʅɽ 

6.2.6.1. ʉʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʠ ʤʘʣʠʥʝ 

ʋʩʧʝʰʥʘ ʧʨʦʠʟʚʦʜˁʘ ʤʘʣʠʥʝ ʫʩʣʦʚˀʝʥʘ ʿʝ ʜʦʙʨʦʤ ʝʢʩʧʨʝʩʠʿʦʤ ʧʘʨʘʤʝʪʘʨʘ ʨʦʜʥʦʩʪʠ 

ʠ ʦʜʣʠʯʥʠʤ ʢʚʘʣʠʪʝʪʦʤ ʧʣʦʜʘ (Fotiriĺ-Akġiĺ et al., 2011). ʅʘ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ ʫʪʠʯʝ ʩʦʨʪʘ, 

ʧʨʠʤʝˁʝʥʝ ʘʛʨʦʪʝʭʥʠʯʢʝ ʤʝʨʝ ʠ ʘʛʨʦʝʢʦʣʦʰʢʠ ʫʩʣʦʚʠ (Forney, 2009). ʅʝʢʦʣʠʢʦ 

ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʧʦʢʘʟʘʣʦ ʜʘ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʤʦʞʝ 

ʟʥʘʯʘʿʥʦ ʜʘ ʚʘʨʠʨʘ ʤʝʹʫ ʩʦʨʪʘʤʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʩʣʦʚʘ ʛʘʿʝˁʘ, ʠ ʜʘ ʩʝ ʢʨʝ˂ʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 7 

ʜʦ 12% (Stajļiĺ et al., 2012; Koraqi et al., 2019; Karaklajiĺ-Stajiĺ et al., 2024). ʅʘ ʩʘʜʨʞʘʿ 

ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʩʥʘʞʥʦ ʩʫ ʫʪʠʮʘʣʠ ʩʦʨʪʘ ʠ 
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ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ, ʘʣʠ ʥʝ ʠ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʦʩʠʤ ʫ 2020. ʛʦʜʠʥʠ. ʉʘʜʨʞʘʿ 

ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʩʝ ʧʦʢʘʟʘʦ ʩʪʘʙʠʣʥʠʤ ʠ ʚʠʩʦʢʠʤ ʪʦʢʦʤ ʠʩʧʠʪʠʚʘʥʦʛ ʧʝʨʠʦʜʘ ʫ 

ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʝ ʄʠʢʝʨ, ʰʪʦ ʥʠʿʝ ʙʠʦ ʩʣʫʯʘʿ ʩʘ ʩʘ ʩʦʨʪʦʤ ɺʠʣʘʤʝʪ. ɼʨʫʛʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ 

ʪʘʢʦʹʝ ʧʦʢʘʟʘʣʘ ʜʘ ʩʦʨʪʘ ʄʠʢʝʨ ʛʝʥʝʨʘʣʥʦ ʧʦʢʘʟʫʿʝ ʩʪʘʙʠʣʥʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ 

ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʫʩʣʦʚʠʤʘ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ, ʰʪʦ ʜʦʧʨʠʥʦʩʠ ˁʝʛʦʚʦʿ 

ʧʦʧʫʣʘʨʥʦʩʪʠ ʫ ʢʦʤʝʨʮʠʿʘʣʥʦʿ ʧʨʦʠʟʚʦʜˁʠ (Malowicki 2007; Murtiĺ et al., 2023). ɺʝ˂ʠ 

ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʙʠʣʦ ʢʦʜ ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ 

ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ ʠʣʠ ʤʠʢʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ 

ʪʦʢʦʤ 2020. ʠ 2021. ʛʦʜʠʥʝ ʧʦʪʚʨʹʫʿʝ ʩʪʘʙʠʣʥʝ ʚʨʝʜʥʦʩʪʠ ʦʚʦʛ ʧʘʨʘʤʝʪʨʘ. Dur§n-Soria et al. 

(2021) ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʯʝʪʠʨʠ ʩʦʨʪʝ ʤʘʣʠʥʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʝʚʨʦʧʩʢʠʤ ʟʝʤˀʘʤʘ (ʅʝʤʘʯʢʘ, 

ʇʦˀʩʢʘ ʠ ʅʦʨʚʝʰʢʘ) ʠ ʦʪʢʨʠʣʠ ʜʘ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʟʥʘʯʘʿʥʠʿʝ ʚʘʨʠʨʘ 

ʠʟʤʝʹʫ ʩʦʨʪʠ ʥʝʛʦ ʠʟʤʝʹʫ ʣʦʢʘʣʠʪʝʪʘ, ʥʘʛʣʘʰʘʚʘʿʫ˂ʠ ʩʥʘʞʘʥ ʫʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʥʘʚʝʜʝʥʠ 

ʧʘʨʘʤʝʪʘʨ, ʰʪʦ ʿʝ ʩʘʛʣʘʩʥʦ ʥʘʰʝʤ ʠʩʪʨʘʞʠʚʘˁʫ. ɺʦʜʥʠ ʜʝʬʠʮʠʪ (25% ɽʊc) ʿʝ ʫʪʠʮʘʦ ʥʘ ʚʝ˂ʝ 

ʚʨʝʜʥʦʩʪʠ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʫ 2019. ʠ 2021. ʛʦʜʠʥʠ. ʅʘʠʤʝ, ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ, 

ʧʣʦʜʦʚʠ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʠʤʘʣʠ ʩʫ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʫ ʨʝʞʠʤʫ 

ʥʘʚʦʜˁʘʚʘˁʘ ʩʘ ʥʘʿʚʝ˂ʠʤ ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ (25% ɽʊc) ʢʦʜ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ ʦʜʥʦʩʫ ʥʘ ʥʦʨʤʝ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ʠ 50% ɽʊc. ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ 

ʩʘʛʣʘʩʥʠ ʩʫ ʩʘ ʠʩʪʨʘʞʠʚʘˁʝʤ Ortega-Farias et al. (2022) ʧʨʝʤʘ ʢʦʿʠʤʘ ʧʣʦʜʦʚʠ ʙʠˀʘʢʘ ʫ 

ʫʩʣʦʚʠʤʘ ʚʦʜʥʦʛ ʜʝʬʠʮʠʪʘ ʠʤʘʿʫ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ. ʋ 2021. ʛʦʜʠʥʠ, 

ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʦʙʘ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʩʘ ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ (50% ʠ 25% ɽʊʩ) ʫʪʠʮʘʣʠ ʩʫ 

ʥʘ ʜʦʙʠʿʘˁʝ ʚʠʩʦʢʠʭ ʚʨʝʜʥʦʩʪʠ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ. ʊʘʢʦʹʝ, ʠ Ortega-Farias et al. 

(2021) ʩʫ ʢʦʜ ʙʦʨʦʚʥʠʮʝ ʟʘʙʝʣʝʞʠʣʠ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʧʨʠ 

ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 50% ɽʊʩ, ʢʘʦ ʠ Espinoza-Meza et al. (2023) ʧʨʠ ʠʩʪʦʤ ʨʝʞʠʤʫ 

ʥʘʚʦʜˁʘʚʘˁʘ (50% ɽʊʩ) ʢʦʜ ʿʘʙʫʢʝ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʠʟʫʟʝʪʘʢ ʿʝ ʙʠʣʘ ʿʝʜʠʥʦ ʩʦʨʪʘ 

ʄʠʢʝʨ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ, ʢʦʜ ʢʦʿʝ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ 

ʤʘʪʝʨʠʿʝ ʧʨʠ 100% ɽʊc ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ.  

 

6.2.6.2. pH ʚʨʝʜʥʦʩʪ ʩʦʢʘ ʤʘʣʠʥʝ 

ʈʝʟʫʣʪʘʪʠ ʤʝʨʝˁʘ pH ʚʨʝʜʥʦʩʪʠ ʩʦʢʘ ʥʘ ʫʟʦʨʮʠʤʘ ʤʘʣʠʥʝ ʧʦʢʘʟʘʣʠ ʩʫ ʜʘ ʩʝ pH 

ʚʨʝʜʥʦʩʪ ʨʘʟʣʠʢʦʚʘʣʘ ʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʤ ʩʦʨʪʘʤʘ. ɺʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʪʦʢʦʤ ʪʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʦʜʠʥʝ ʩʫ ʨʝʛʠʩʪʨʦʚʘʥʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ. 

Milinkoviĺ et al. (2021) ʩʫ ʠʟʤʝʨʠʣʠ ʩʢʦʨʦ ʠʩʪʫ pH ʚʨʝʜʥʦʩʪ ʟʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ. ʇʣʦʜʦʚʠ 

ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʠ ʩʫ ʥʠʞʝ pH ʚʨʝʜʥʦʩʪʠ ʩʦʢʘ ʪʦʢʦʤ 2019. ʠ 

2021. ʛʦʜʠʥʝ, ʜʦʢ ʨʘʟʣʠʢʘ ʫ ʦʚʦʤ ʧʘʨʘʤʝʪʨʫ ʠʟʤʝʹʫ ʧʣʦʜʦʚʘ ʧʦʨʝʢʣʦʤ ʦʜ ʨʘʟʣʠʯʠʪʠʭ ʪʠʧʦʚʘ 

ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʠʿʝ ʫʦʯʝʥʘ ʪʦʢʦʤ 2020. ʛʦʜʠʥʝ. ʋʪʠʮʘʿ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ pH ʩʦʢʘ 

ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ ʟʘʚʠʩʠ ʦʜ ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʜʝ ʠ ʤʝʪʘʙʦʣʠʯʢʠʭ ʦʜʛʦʚʦʨʘ ʙʠˀʢʝ. ʇʣʦʜʦʚʠ ʩʦʨʪʝ 

ʄʠʢʝʨ ʠʟ ʩʘʜʥʠʮʘ ʜʦʙʠʿʝʥʠʭ ʠʟʜʘʥʮʠʤʘ ʧʨʠ 25% ɽʊc ʩʫ ʠʤʘʣʠ ʚʝʫ˂ pH ʚʨʝʜʥʦʩʪ ʩʦʢʘ ʪʦʢʦʤ 

2019. ʛʦʜʠʥʝ, ʜʦʢ ʿʝ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʟʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ ʠʟʤʝʨʝʥʘ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 

50% ɽʊʩ ʢʦʜ ʠʩʪʦʛ ʪʠʧʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ.  

 

6.2.6.3. ʉʘʜʨʞʘʿ ʰʝ˂ʝʨʘ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʠ ʤʘʣʠʥʝ 

ʅʫʪʨʠʪʠʚʥʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ ʤʘʣʠʥʝ ʧʦʚʝʟʘʥ ʿʝ ʩʘ ʩʘʜʨʞʘʿʝʤ ʰʝ˂ʝʨʘ ʠ ʦʨʛʘʥʩʢʠʭ 

ʢʠʩʝʣʠʥʘ. ɼʦʤʠʥʘʥʪʘʥ ʫʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ ʦʯʠʛʣʝʜʘʥ ʿʝ 

ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʜʦ ʚʘʨʠʨʘˁʘ ʩʘʜʨʞʘʿʘ ʰʝ˂ʝʨʘ ʫ ʩʚʠʤ ʛʦʜʠʥʘʤʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʜʦʰʣʦ ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ. ɺʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʪʦʢʦʤ ʩʚʠʭ ʛʦʜʠʥʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ ʰʪʦ ʿʝ ʩʘʛʣʘʩʥʦ 

ʨʝʟʫʣʪʘʪʠʤʘ ʜʦ ʢʦʿʠʭ ʩʫ ʜʦʰʣʠ Stajļiĺ et al. (2012).  

ʆʩʠʤ ʩʦʨʪʝ ʠ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʿʝ ʠʤʘʦ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʩʘʜʨʞʘʿ ʰʝ˂ʝʨʘ, ʜʦʢ ʿʝ 

ʫʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʙʠʦ ʫʪʚʨʹʝʥ ʩʘʤʦ ʪʦʢʦʤ 2020. ʛʦʜʠʥʝ. ɺʝ˂ʠ ʧʨʦʩʝʯʘʥ 

ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʫ 2020. ʛʦʜʠʥʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʦʩʪʘʣʠʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʤ ʛʦʜʠʥʘʤʘ, ʰʪʦ ʩʝ ʤʦʞʝ ʦʙʿʘʩʥʠʪʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠʤ ʩʘʜʨʞʘʿʝʤ ʩʘʭʘʨʦʟʝ ʫ 
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ʧʦʤʝʥʫʪʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ. ʇʣʦʜʦʚʠ ʫʙʨʘʥʠ ʩʘ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʪʦʢʦʤ 2020. ʛʦʜʠʥʝ ʠʤʘʣʠ ʩʫ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ 

ʥʝʛʦ ʩʘ ʩʘʜʥʠʮʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ. ʅʘʚʦʜˁʘʚʘˁʝ ʿʝ ʨʘʟʣʠʯʠʪʦ 

ʫʪʠʮʘʣʦ ʥʘ ʘʢʫʤʫʣʘʮʠʿʫ ʰʝ˂ʝʨʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʛʦʜʠʥʝ. ʅʘʠʤʝ, ʥʘʿʤʘˁʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ (25% 

ɽʊc) ʫʩʣʦʚʠʣʘ ʿʝ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʫ 2019. ʠ 2021. ʛʦʜʠʥʠ. ʄʥʦʛʘ 

ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʧʦʚʝ˂ʘʥʦ ʚʦʜʦʩʥʘʙʜʝʚʘˁʝ ʜʦʚʦʜʠ ʜʦ ʩʥʠʞʝˁʘ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʰʝ˂ʝʨʘ ʫʩʣʝʜ ʝʬʝʢʪʘ ʨʘʟʙʣʘʞʝˁʘ (Li et al., 1989; Crisosto et al., 1994; Wei et al., 2017). 

ɼʠʥʘʤʠʢʘ ʦʚʦʛ ʧʨʦʮʝʩʘ ʟʘʚʠʩʠ ʦʜ ʚʠʰʝ ʬʘʢʪʦʨʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʬʠʟʠʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʩʦʨʪʝ, ʩʪʘʜʠʿʫʤʘ ʨʘʟʚʦʿʘ ʧʣʦʜʘ, ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʜʨʫʛʠʤ ʤʝʪʘʙʦʣʠʪʠʤʘ, ʢʘʦ ʠ ʬʘʢʪʦʨʝ 

ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ, ʧʦʧʫʪ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʠʥʪʝʥʟʠʪʝʪʘ ʩʚʝʪʣʦʩʪʠ. ʇʦʰʪʦ ʿʝ 2021. ʙʠʣʘ 

ʠʟʫʟʝʪʥʦ ʩʫʰʥʘ ʛʦʜʠʥʘ, ʩʘʜʨʞʘʿ ʰʝ˂ʝʨʘ ʩʝ ʥʠʿʝ ʧʦʩʝʙʥʦ ʤʝˁʘʦ ʧʦʜ ʫʪʠʮʘʿʝʤ ʨʝʞʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ. ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʿʝ ʠʟʤʝʨʝʥ ʥʘʿʚʝ˂ʠ 

ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʧʨʠ ʥʘʿʥʠʞʠʤ ʥʦʨʤʘʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʛʦʜʠʥʫ. 

ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʫ ʩʪʨʫʢʪʫʨʠ ʫʢʫʧʥʠʭ 

ʰʝ˂ʝʨʘ ʫ ʧʣʦʜʦʚʠʤʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥʝ ʜʦʤʠʥʠʨʘʿʫ ʠʥʚʝʨʪʥʠ ʰʝ˂ʝʨʠ (ʛʣʫʢʦʟʘ ʠ 

ʬʨʫʢʪʦʟʘ), ʠ ʜʘ ʿʝ ʪʦʢʦʤ ʩʚʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʦʨʪʘ ʢʘʦ ʬʘʢʪʦʨ ʫʩʣʦʚʠʣʘ ʧʨʦʤʝʥʫ ʫ 

ʩʘʜʨʞʘʿʫ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʩʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠʤ ʩʘʜʨʞʘʿʝʤ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʝ ʄʠʢʝʨ, ʫ ʦʜʥʦʩʫ 

ʥʘ ɺʠʣʘʤʝʪ. ɼʦ ʩʣʠʯʥʠʭ ʨʝʟʫʣʪʘʪʘ ʩʫ ʜʦʰʣʠ ɸtanasova et al. (2021) ʠ Stajļiĺ et al. (2012), ʢʦʿʠ ʩʫ 

ʧʦʨʝʹʝˁʝʤ ʩʘʜʨʞʘʿʘ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʢʦʜ ʩʦʨʪʠ ʤʘʣʠʥʝ ʫʪʚʨʜʠʣʠ ʚʠʰʠ ʩʘʜʨʞʘʿ ʢʦʜ ʩʦʨʪʝ 

ʄʠʢʝʨ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ɺʠʣʘʤʝʪ. ɺʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʚʘʨʠʨʘʣʝ ʩʫ ʠ 

ʧʦʜ ʫʪʠʮʘʿʝʤ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (2020. ʠ 2021. ʛʦʜʠʥʝ) ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ (2019. ʠ 

2021. ʛʦʜʠʥʝ). ʊʦʢʦʤ 2019. ʛʦʜʠʥʝ, ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʢʦʜ ʩʦʨʪʝ 

ʄʠʢʝʨ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊc, ʢʦʜ ʦʙʘ ʪʠʧʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʅʘʩʫʧʨʦʪ 

ʪʦʤʝ, Morales et al. (2013) ʩʫ ʨʝʛʠʩʪʨʦʚʘʣʠ ʚʝ˂ʫ ʘʢʫʤʫʣʘʮʠʿʫ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʧʨʠ ʩʪʨʝʩʫ ʩʫʰʝ 

ʢʦʜ ʜʚʦʨʦʜʥʠʭ ʠ ʿʝʜʥʦʨʦʜʥʠʭ ʩʦʨʪʠ ʤʘʣʠʥʝ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʦʜʨʝʹʝʥʠ ʩʪʝʧʝʥ ʘʢʪʠʚʥʦʩʪʠ 

ʦʩʤʦʪʩʢʦʛ ʧʨʠʣʘʛʦʹʘʚʘˁʘ. ʉʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʧʨʘʪʠʦ ʿʝ ʪʨʝʥʜ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ 

ʰʝ˂ʝʨʘ, ʜʦʢ ʿʝ ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʠʤʘʦ ʩʫʧʨʦʪʘʥ ʪʨʝʥʜ. ʅʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʩʘʭʘʨʦʟʝ ʟʘʙʝʣʝʞʝʥʝ 

ʩʫ ʪʦʢʦʤ 2020. ʛʦʜʠʥʝ, ʜʦʢ ʿʝ ʦʚʘʿ ʩʘʜʨʞʘʿ ʫ 2019. ʠ 2021. ʛʦʜʠʥʠ ʙʠʦ ʥʠʞʠ ʠ ʚʘʨʠʨʘʦ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ. ʋ ʧʦʤʝʥʫʪʠʤ ʛʦʜʠʥʘʤʘ ʟʥʘʪʥʦ ʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʟʘʙʝʣʝʞʝʥ ʿʝ 

ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ. ɺʨʝʜʥʦʩʪʠ ʜʦʙʠʿʝʥʝ ʫ ʦʚʦʤ ʠʩʪʨʘʞʫʚʘˁʫ ʙʠʣʝ ʩʫ 

ʟʥʘʪʥʦ ʥʠʞʝ ʫ ʦʜʥʦʩʫ ʥʘ ʚʨʝʜʥʦʩʪʠ ʢʦʿʝ ʩʫ ʜʦʙʠʣʠ Milinkoviĺ et al. (2021). ɸʢʫʤʫʣʘʮʠʿʘ 

ʨʘʩʪʚʦʨˀʠʚʠʭ ʰʝ˂ʝʨʘ ʢʘʦ ʦʩʤʦʣʠʪʘ (ʩʘʭʘʨʦʟʘ, ʛʣʫʢʦʟʘ ʠ ʬʨʫʢʪʦʟʘ) ʧʦʤʘʞʝ ʙʠˀʢʘʤʘ ʜʘ ʩʝ 

ʩʫʦʯʝ ʩʘ ʥʝʛʘʪʠʚʥʠʤ ʝʬʝʢʪʠʤʘ ʦʩʤʦʪʩʢʦʛ ʩʪʨʝʩʘ (Jim®nez-Arias et al., 2021). ʊʦ ʧʦʪʚʨʹʫʿʫ ʠ 

ʨʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʫ ʦʚʦʤ ʨʘʜʫ ʛʜʝ ʿʝ ʠʟʤʝʨʝʥ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʩʘʭʘʨʦʟʝ ʫ ʨʝʞʠʤʠʤʘ 

ʥʘʚʦʜˁʘʚʘˁʘ ʩʘ ʜʝʬʠʮʠʪʦʤ ʚʦʜʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʙʠˀʢʘʤʘ ʢʦʿʝ ʩʫ ʙʠʣʝ 

ʩʥʘʙʜʝʚʝʥʝ ʦʧʪʠʤʘʣʥʦʤ ʢʦʣʠʯʠʥʦʤ ʚʦʜʝ. ʂʘʦ ʦʩʤʦʪʩʢʘ ʩʫʧʩʪʘʥʮʘ, ʢʦʿʘ ʩʠʛʥʘʣʠʟʠʨʘ ʤʦʣʝʢʫʣʝ 

ʠ ʭʨʘʥˀʠʚʝ ʤʘʪʝʨʠʿʝ, ʩʘʭʘʨʦʟʘ ʠʤʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʪʦʣʝʨʘʥʮʠʿʠ ʥʘ ʩʪʨʝʩ, ʧʨʠ ʯʝʤʫ ʩʝ ˁʝʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʧʦʚʝ˂ʘʚʘ ʫ ʩʪʨʝʩʥʠʤ ʫʩʣʦʚʠʤʘ.  

 

6.2.6.4. ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʠ ʤʘʣʠʥʝ 

ʆʨʛʘʥʩʢʝ ʢʠʩʝʣʠʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʟʥʘʯʘʿʥʫ ʭʝʤʠʿʩʢʫ ʢʦʤʧʦʥʝʥʪʫ ʩʘʩʪʘʚʘ ʧʣʦʜʘ ʠ ʜʘʿʫ 

ʚʝʣʠʢʠ ʜʦʧʨʠʥʦʩ ʫʢʫʩʫ ʠ ʘʨʦʤʠ ʧʣʦʜʦʚʘ ʚʦ˂ʘʢʘ (Papaioanou et al., 2018). ʇʦʨʝʜ ˁʠʭʦʚʦʛ 

ʟʥʘʯʘʿʘ ʫ ʬʦʨʤʠʨʘˁʫ ʫʢʫʩʘ ʧʣʦʜʘ, ʢʠʩʝʣʠʥʝ ʩʫ ʚʘʞʥʝ ʠ ʩʘ ʘʩʧʝʢʪʘ ʧʨʝʨʘʜʝ ʧʣʦʜʦʚʘ ʿʝʨ ʫʪʠʯʫ 

ʥʘ ʞʝʣʠʨʘʿʫ˂ʘ ʩʚʦʿʩʪʚʘ ʧʝʢʪʠʥʘ (Cordenunsi et al., 2002). ʆʨʛʘʥʩʢʝ ʢʠʩʝʣʠʥʝ, ʧʦʩʝʙʥʦ ʿʘʙʫʯʥʘ 

ʠ ʣʠʤʫʥʩʢʘ, ʜʦʧʨʠʥʦʩʝ ʢʠʩʝʣʦʩʪʠ ʿʘʛʦʜʘʩʪʦʛ ʚʦ˂ʘ. ʅʘ ʩʘʜʨʞʘʿ ʣʠʤʫʥʩʢʝ ʠ ʿʘʙʫʯʥʝ ʢʠʩʝʣʠʥʝ 

ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʠʤʘʿʫ ʘʛʨʦʝʢʦʣʦʰʢʠ ʬʘʢʪʦʨʠ, ʩʚʝʪʣʦʩʪ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʧʨʠʤʝˁʝʥʝ 

ʘʛʦʪʝʭʥʠʯʢʝ ʤʝʨʝ, ʢʘʦ ʰʪʦ ʩʫ ʥʘʚʦʜˁʘʚʘˁʝ ʠ ʤʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ, (Lewers et al., 2010). 

ɺʘʨʠʿʘʮʠʿʝ ʫ ʤʝʪʘʙʦʣʠʟʤʫ ʦʨʛʘʥʩʢʠʭ ʢʠʩʝʣʠʥʘ ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʢʦʜ ʤʥʦʛʠʭ ʚʨʩʪʘ ʚʦ˂ʘʢʘ (Zheng 

et al., 2009), ʘ ʙʨʦʿʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʜʘ ʿʝ ˁʠʭʦʚʘ ʘʢʫʤʫʣʘʮʠʿʘ, ʧʦʩʝʙʥʦ jʘʙʫʯʥʝ 

ʢʠʩʝʣʠʥʝ, ʧʦʜ ʛʝʥʝʪʠʯʢʦʤ ʢʦʥʪʨʦʣʦʤ, ʧʨʠ ʯʝʤʫ ʩʝ ʨʘʟʣʠʢʝ ʠʩʧʦˀʘʚʘʿʫ ʢʘʢʦ ʠʟʤʝʹʫ ʚʨʩʪʘ, 

ʪʘʢʦ ʠ ʠʟʤʝʹʫ ʩʦʨʪʠ ʚʦ˂ʘʢʘ (Saradhuldhat & Paull, 2007). ʆʚʠ ʥʘʣʘʟʠ ʩʫ ʧʦʪʚʨʹʝʥʠ ʠ ʫ ʦʚʦʤ 
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ʠʩʪʨʘʞʠʚʘˁʫ, ʛʜʝ ʿʝ ʪʦʢʦʤ ʩʚʠʭ ʛʦʜʠʥʘ ʠʩʧʠʪʠʚʘˁʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʙʠʦ ʚʝ˂ʠ ʢʦʜ 

ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ. ʉʫʧʨʦʪʥʦ ʪʦʤʝ, Alibabiĺ et al. (2018) ʥʘʚʦʜʝ ʥʠʞʝ 

ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʩʘʜʨʞʘʿ 

ʢʠʩʝʣʠʥʘ ʙʠʦ ʚʝ˂ʠ ʥʝʛʦ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ. ɺʠʩʦʢ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʙʝʟ ʦʙʟʠʨʘ ʥʘ 

ʧʦʨʝʢʣʦ ʙʠˀʘʢʘ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʪʘʢʦʹʝ ʫʢʘʟʫʿʝ ʥʘ ʜʦʤʠʥʘʥʪʘʥ ʫʪʠʮʘʿ ʛʝʥʦʪʠʧʘ ʥʘ ʦʚʫ 

ʦʩʦʙʠʥʫ. ʇʦʨʝʜ ʫʪʠʮʘʿʘ ʩʦʨʪʝ, ʩʥʘʙʜʝʚʝʥʦʩʪ ʙʠˀʘʢʘ ʚʦʜʦʤ ʟʥʘʯʘʿʥʦ ʿʝ ʫʪʠʮʘʣʘ ʥʘ ʩʘʜʨʞʘʿ 

ʢʠʩʝʣʠʥʘ ʧʦʩʝʙʥʦ ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʜʘ ʿʝ ʚʦʜʥʠ ʜʝʬʠʮʠʪ ʦʜ 50% ɽʊc ʫʪʠʮʘʦ ʥʘ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ 

ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʜʦʢ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʥʠʿʝ ʧʦʩʪʦʿʘʣʘ ʨʘʟʣʠʢʘ 

ʠʟʤʝʹʫ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʘʛʣʘʩʥʠ ʩʫ 

ʠʩʪʨʘʞʠʚʘˁʫ Ozden et al. (2010), ʧʨʝʤʘ ʢʦʿʠʤʘ ʩʫ ʧʨʠ ʥʝʜʦʚʦˀʥʦʤ ʥʘʚʦʜˁʘʚʘˁʫ ʚʠʥʦʚʝ ʣʦʟʝ 

ʨʝʛʠʩʪʨʦʚʘʥʝ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʦʜ ʚʠʩʦʢʦʞʙʫʥʘʩʪʝ 

ʙʦʨʦʚʥʠʮʝ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ ʩʫ ʟʘʙʝʣʝʞʝʥʝ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʠʭ 

ʢʠʩʝʣʠʥʘ (Lobos et al., 2018). ʇʨʝʤʘ Esteban et al. (2001), ʧʨʝʢʦʤʝʨʥʦ ʥʘʚʦʜˁʘʚʘˁʝ ʫʟʨʦʢʫʿʝ 

ʣʦʰʠʿʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ ʫʢˀʫʯʫʿʫ˂ʠ ʩʣʘʙʠʿʫ ʙʦʿʫ, ʥʠʞʠ ʩʘʜʨʞʘʿ ʰʝ˂ʝʨʘ, ʬʝʥʦʣʘ ʠ ʢʠʩʝʣʠʥʘ. 

ʅʘʩʫʧʨʦʪ ʪʦʤʝ, Ortega-Farias et al. (2022) ʩʫ ʟʘʙʝʣʝʞʠʣʠ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʢʦʜ 

ʤʘʣʠʥʝ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 125% ɽʊʩ.  

 

6.2.6.5. ʀʥʜʝʢʩ ʩʣʘʩʪʠ ʧʣʦʜʘ ʤʘʣʠʥʝ 

ʋʢʫʩ ʚʦ˂ʘ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʚʘʣʠʪʝʪʘ ʧʣʦʜʘ ʩʘ 

ʩʪʘʥʦʚʠʰʪʘ ʧʦʪʨʦʰʘʯʘ. ʀʩʧʠʪʠʚʘˁʝʤ ʬʠʟʠʯʢʦ-ʭʝʤʠʿʩʢʠʭ ʦʩʦʙʠʥʘ ʢʘʦ ʰʪʦ ʩʫ ʙʦʿʘ, ʤʘʩʘ, 

ʜʫʞʠʥʘ ʠ ʧʨʝʯʥʠʢ ʧʣʦʜʘ, ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ, ʰʝ˂ʝʨʘ, ʘʩʢʦʨʙʠʥʩʢʝ ʢʠʩʝʣʠʥʝ ʠ ʠʥʜʝʢʩ 

ʩʣʘʩʪʠ ʧʣʦʜʘ, Chen et al. (2021) ʩʫ ʢʦʜ 17 ʩʦʨʪʠ ʮʨʚʝʥʝ ʤʘʣʠʥʝ ʫʪʚʨʜʠʣʠ ʜʘ ʿʝ ʚʝ˂ʘ 

ʧʨʠʭʚʘʪˀʠʚʦʩʪ ʦʜ ʩʪʨʘʥʝ ʧʦʪʨʦʰʘʯʘ ʙʠʣʘ ʧʦʚʝʟʘʥʘ ʩʘ ʚʠʰʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʠʥʜʝʢʩʘ ʩʣʘʩʪʠ. 

ʇʨʝʤʘ Pochitskaya et al. (2019), ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʫʢʫʩʘ ʧʣʦʜʘ ʟʘʚʠʩʝ ʦʜ ʩʘʜʨʞʘʿʘ ʠ ʦʜʥʦʩʘ 

ʦʨʛʘʥʩʢʠʭ ʢʠʩʝʣʠʥʘ ʠ ʰʝ˂ʝʨʘ, ʢʦʿʠ ʩʫ ʫʢˀʫʯʝʥʠ ʫ ʙʠʦʩʠʥʪʝʟʫ ʨʘʟʣʠʯʠʪʠʭ ʿʝʜʠˁʝˁʘ, ʢʘʦ ʰʪʦ 

ʩʫ ʚʠʪʘʤʠʥʠ ʠ ʘʤʠʥʦʢʠʩʝʣʠʥʝ. ʋ ʩʧʨʦʚʝʜʥʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʧʣʦʜʘ ʢʦʜ ʦʙʝ 

ʩʦʨʪʝ ʙʠʦ ʿʝ ʟʥʘʪʥʦ ʚʠʰʠ ʫ ʦʜʥʦʩʫ ʥʘ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʢʦʠʿ ʩʫ ʜʦʙʠʣʠ Stojanov et al. (2019), 

ʦʜʥʦʩʥʦ Palonen et al. (2021). ɺʠʩʦʢ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʟʘʚʠʩʠ ʠ ʦʜ ʛʝʥʦʪʠʧʘ, ʪʘʢʦ ʜʘ ʩʫ Palonen & 

Weber (2019) ʟʘʙʝʣʝʞʠʣʠ ʢʦʜ ʩʝʣʝʢʮʠʿʝ ɹʇ1 (ʇʦʣʢʘ Ĭ ʊʿʫʣʘʤʠʥ) ʜʚʘ ʧʫʪʘ ʚʝ˂ʠ ʠʥʜʝʢʩ ʩʣʘʩʪʠ 

ʥʝʛʦ ʢʦʜ ʩʦʨʪʠ ʍʝʨʠʪʠ˅ ʠ ʂʨʠʤʩʦʥ ʪʨʝʞʝʨ (Crimson Treasure). ʉʣʠʯʥʦ ʪʦʤʝ, ʪʦʢʦʤ 2020. 

ʛʦʜʠʥʝ, ʚʠʩʦʢ ʦʜʥʦʩ ʰʝ˂ʝʨʘ ʠ ʢʠʩʝʣʠʥʘ ʫʪʚʨʹʝʥ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ (11,28). Stavang et al. 

(2015) ʩʫ ʫʦʯʠʣʠ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʘʮʠʿʫ ʠʥʜʝʢʩʘ ʩʣʘʩʪʠ ʩʘ ʩʘʜʨʞʘʿʝʤ ʩʘʭʘʨʦʟʝ, ʰʪʦ ʿʝ 

ʩʫʧʨʦʪʥʦ ʦʜ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ. ɿʥʘʯʘʿʥʦ ʚʠʰʠ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʙʠʦ ʿʝ 

ʨʝʛʠʩʪʨʦʚʘʥ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʢʦʜ ʦʙʝ ʚʨʩʪʝ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʩʦʨʪʝ ʄʠʢʝʨ ʫ 

ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ɺʠʣʘʤʝʪ, ʰʪʦ ʿʝ ʧʦʩʝʙʥʦ ʙʠʣʦ ʠʟʨʘʞʝʥʦ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 

100% ɽʊc. ʉʣʠʯʥʦ ʩʫ ʧʦʢʘʟʘʣʘ ʠ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʧʘʨʘʜʘʿʟʫ ʛʜʝ ʿʝ ʦʜʨʞʘʚʘˁʝ ʥʘʚʦʜˁʘʚʘˁʘ ʫ 

ʦʧʩʝʛʫ ʦʜ 85% ʜʦ 95% ʧʦˀʩʢʦʛ ʚʦʜʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʥʝ ʩʘʤʦ ʦʤʦʛʫ˂ʠʣʦ ʦʧʪʠʤʘʣʥʝ ʧʨʠʥʦʩʝ, 

ʚʝ˂ ʠ ʧʦʙʦˀʰʘʣʦ ʦʜʥʦʩ ʰʝ˂ʝʨʘ ʠ ʢʠʩʝʣʠʥʘ, ʰʪʦ ʩʝ ʜʠʨʝʢʪʥʦ ʦʜʨʘʟʠʣʦ ʥʘ ʙʦˀʠ ʫʢʫʩ ʠ 

ʢʚʘʣʠʪʝʪ ʧʣʦʜʘ (Jiang et al., 2013). ʇʨʝʪʭʦʜʥʠ ʘʫʪʦʨʠ ʥʘʚʦʜʝ ʜʘ ʢʦʥʪʨʦʣʠʩʘʥʦ ʥʘʚʦʜˁʘʚʘˁʝ 

ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʠʥʜʝʢʩ ʩʣʘʩʪʠ ʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʦʚʘ, ʚʝʨʦʚʘʪʥʦ ʫʩʣʝʜ ʩʪʘʙʠʣʠʟʘʮʠʿʝ ʚʦʜʥʦʛ 

ʩʪʨʝʩʘ ʢʦʿʠ ʩʧʨʝʯʘʚʘ ʧʨʝʢʦʤʝʨʥʦ ʨʘʟʙʣʘʞʠʚʘˁʝ ʰʝ˂ʝʨʘ ʠ ʦʤʦʛʫ˂ʘʚʘ ʟʘʜʨʞʘʚʘˁʝ ʦʧʪʠʤʘʣʥʝ 

ʢʠʩʝʣʦʩʪʠ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ, ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʿʝ ʫʪʚʨʹʝʥ ʚʝ˂ʠ ʠʥʜʝʢʩ 

ʩʣʘʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ, ʥʝʟʘʚʠʩʥʦ ʦʜ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ. ɼʦʙʠʿʝʥʠ 

ʨʝʟʫʣʪʘʪʠ ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʛʝʥʝʪʠʯʢʠ ʧʦʪʝʥʮʠʿʘʣ ʩʦʨʪʝ ʄʠʢʝʨ ʜʦʤʠʥʘʥʪʘʥ ʬʘʢʪʦʨ ʫ ʧʦʩʪʠʟʘˁʫ 

ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʩʣʘʩʪʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ (AnĽeliĺ et al., 2025). 

 

6.2.6.6. ʉʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʠ ʤʘʣʠʥʝ 

ɱʝʜʘʥ ʦʜ ʚʘʞʥʠʿʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʚʘʣʠʪʝʪʘ ʧʣʦʜʘ ʿʝ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ, ʢʦʿʠ ʢʦʥʪʨʦʣʠʰʝ 

ʦʢʩʠʜʘʪʠʚʥʝ ʨʝʘʢʮʠʿʝ ʫ ˀʫʜʩʢʦʤ ʪʝʣʫ ʠ ʠʩʧʦˀʘʚʘ ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʦ ʜʝʣʦʚʘˁʝ (Santhi et al., 

2020). ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʿʝ ʪʦʢʦʤ ʩʚʠʭ ʛʦʜʠʥʘ ʠʩʧʠʪʠʚʘˁʘ ʠʤʘʣʘ ʚʝ˂ʠ 

ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ. ʉʫʧʨʦʪʥʦ ʪʦʤʝ ʠʩʪʨʘʞʠʚʘˁʝ ʩʧʨʦʚʝʜʝʥʦ ʥʘ 
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ʯʝʪʠʨʠ ʩʦʨʪʝ ʤʘʣʠʥʝ ʫ ʫʩʣʦʚʠʤʘ ɹʦʩʥʝ ʠ ʍʝʨʮʝʛʦʚʠʥʝ ʫʢʘʟʫʿʝ ʥʘ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʢʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ (Alibabiĺ et al., 2018). ʊʘʢʦʹʝ ʠ Topļagiĺ et al. 

(2025) ʩʫ ʠʟʤʝʨʠʣʠ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ. ʋ ʦʚʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ ʉ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʩʫ ʚʘʨʠʨʘʣʝ ʪʦʢʦʤ ʛʦʜʠʥʘ, 

ʜʦʢ ʩʫ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʠʘʢʦ ʩʫ ʙʠʣʝ ʟʥʘʯʘʿʥʦ ʥʠʞʝ, ʦʚʝ ʚʨʝʜʥʦʩʪʠ ʙʠʣʝ ʩʪʘʙʠʣʥʝ. ʇʨʝʤʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʠ Vasco et al. (2008) ʩʦʨʪʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʧʨʠʧʘʜʘʿʫ ʛʨʫʧʘʤʘ ʩʘ ʩʨʝʜˁʠʤ 

ʩʘʜʨʞʘʿʝʤ ʚʠʪʘʤʠʥʘ ʉ (30-50 mg 100/g ʩ.ʤ.ʧ.), ʩʘ ʯʠʤʝ ʩʫ ʩʘʛʣʘʩʥʠ ʨʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʫ ʦʚʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ. ʋ ʠʩʪʨʘʞʠʚʘˁʠʤʘ Poledica et al. (2012) ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʿʝ 

ʙʠʦ ʚʠʰʠ ʫ ʦʜʥʦʩʫ ʥʘ ʥʘʰʝ ʨʝʟʫʣʪʘʪʝ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, Pantelidis et al. (2007) ʠ Bobinaitǟ et al. 

(2012) ʩʫ ʫʪʚʨʜʠʣʠ ʜʘ ʿʝ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ  ʙʠʦ ʟʥʘʪʥʦ ʥʠʞʠ ʫ ʧʦʨʝʹʝˁʫ ʩʘ 

ʥʘʰʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ. ɿʥʘʯʘʿʥʦ ʚʠʰʠ ʥʠʚʦ ʚʠʪʘʤʠʥʘ ʉ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ 

ʄʠʢʝʨ, ʘʣʠ ʟʥʘʯʘʿʥʦʩʪ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʦʙʘ ʪʠʧʘ ʩʘʜʥʠʮʘ ʥʠʿʝ ʫʦʯʝʥʘ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ. ʉʘ 

ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʿʝ ʠʟʤʝʨʝʥ ʫ ʧʣʦʜʦʚʠʤʘ ʜʦʙʠʿʝʥʠʤ ʩʘ 

ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʪʦʢʦʤ 2019. ʠ 2021. ʛʦʜʠʥʝ. ɺʠʰʠ ʥʠʚʦ 

ʚʠʪʘʤʠʥʘ ʉ ʫ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʩʧʨʦʚʝʜʝʥʠʤ ʥʘ ʿʘʛʦʜʠ (Irshad et al., 2023) ʠ ʧʘʨʘʜʘʿʟʫ (Zushi et 

al., 2020) ʫʢʘʟʫʿʫ ʥʘ ʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʚʠʪʘʤʠʥʘ ʉ ʢʦʜ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʭ ʙʠˀʘʢʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ. ʅʘ ʦʩʥʦʚʫ ʥʘʚʝʜʝʥʠʭ ʧʦʜʘʪʘʢʘ ʩʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ 

ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʩʦʨʪʥʦ ʟʘʚʠʩʥʘ ʦʩʦʙʠʥʘ, ʢʘʦ ʠ ʜʘ ʧʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʟʥʘʯʘʿʥʦ 

ʫʪʠʯʝ ʥʘ ʧʦʤʝʥʫʪʠ ʧʘʨʘʤʝʪʘʨ. ʇʨʝʤʘ Zushi et al. (2020) ʧʨʦʛʨʘʤʠ ʨʝʛʝʥʝʨʘʮʠʿʝ ʙʠˀʘʢʘ ʤʦʛʫ 

ʨʝʛʫʣʠʩʘʪʠ ʩʠʥʪʝʟʫ ʘʩʢʦʨʙʠʥʩʢʝ ʢʠʩʝʣʠʥʝ, ʰʪʦ ʜʦʚʦʜʠ ʜʦ ʿʘʯʘˁʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʝ ʟʘʰʪʠʪʝ. ʋ 

ˁʠʭʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʧʣʦʜʦʚʠ ʩʘ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʭ ʙʠˀʘʢʘ ʧʘʨʘʜʘʿʟʘ ʠʤʘʿʫ 

ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ. ʆʜʛʦʚʘʨʘʿʫ˂ʠ ʜʝʬʠʮʠʪ ʥʘʚʦʜˁʘʚʘˁʘ ʢʦʜ ʧʘʨʘʜʘʿʟʘ ʧʦʚʝ˂ʘʚʘ ʩʘʜʨʞʘʿ 

ʚʠʪʘʤʠʥʘ ʉ, ʙʝʪʘ-ʢʘʨʦʪʝʥʦʠʜʘ ʠ ʣʠʢʦʧʝʥʘ (Patane & Cosentino, 2010; Khattab et al., 2011). ʋ 

ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ, ʜʝʬʠʮʠʪ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ɽʊc ʫʪʠʮʘʦ ʿʝ ʥʘ ʥʘʿʚʝ˂ʫ 

ʚʨʝʜʥʦʩʪ ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ ʉ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʰʪʦ ʿʝ ʩʘʛʣʘʩʥʦ ʨʝʟʫʣʪʘʪʠʤʘ ʠʩʪʨʘʞʠʚʘˁʘ 

ʥʘʚʝʜʝʥʠʭ ʘʫʪʦʨʘ. 

 

6.2.6.7. ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʠ ʤʘʣʠʥʝ 

ɹʨʦʿʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʘ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦ, ʘʥʪʠʢʘʥʮʝʨʦʛʝʥʦ ʠ 

ʘʥʪʠʠʥʬʣʘʤʘʪʦʨʥʦ ʜʝʿʩʪʚʦ ʘʥʪʦʮʠʿʘʥʘ. ɸʥʪʦʮʠʿʘʥʠʥʠ ʩʫ ʧʠʛʤʝʥʪʠ ʢʦʿʠ, ʦʩʠʤ ʰʪʦ ʜʘʿʫ ʙʦʿʫ 

ʙʠˀʢʘʤʘ, ʰʪʠʪʝ ʙʠˀʢʫ ʦʜ ʧʨʝʪʝʨʘʥʦʛ ʋɺ ʟʨʘʯʝˁʘ ʠ ʰʪʝʪʥʦʛ ʜʝʿʩʪʚʘ ʩʣʦʙʦʜʥʠʭ ʨʘʜʠʢʘʣʘ, ʠ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʩʠʛʥʘʣʥʝ ʤʦʣʝʢʫʣʝ ʫ ʦʜʛʦʚʦʨʫ ʙʠˀʢʝ ʥʘ ʥʝʛʘʪʠʚʥʝ ʫʪʠʮʘʿʝ ʩʨʝʜʠʥʝ (Gould et 

al., 2010). ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʘʥʪʦʮʠʿʘʥʘ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ ɺʠʣʘʤʝʪ 

ʪʦʢʦʤ ʩʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ ʛʦʜʠʥʘ. ʈʘʟʣʠʢʘ ʫ ʩʘʜʨʞʘʿʫ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʤʝʹʫ 

ʠʩʧʠʪʠʚʘʥʠʤ ʩʦʨʪʘʤʘ ʤʦʞʝ ʩʝ ʧʦʚʝʟʘʪʠ ʩʘ ʚʠʰʦʤ ʪʝʤʧʝʨʘʪʫʨʦʤ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ, ʢʦʿʘ ʿʝ 

ʚʝʨʦʚʘʪʥʦ ʩʪʠʤʫʣʠʩʘʣʘ ʙʠʦʩʠʥʪʝʟʫ ʘʥʪʦʮʠʿʘʥʠʥʘ. ʊʘʢʦʹʝ ʠ Miletiĺ et al. (2012) ʩʫ ʠʟʤʝʨʠʣʠ 

ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ. ʇʨʝʤʘ 

ʥʘʚʦʜʠʤʘ Pantelidis et at. (2007), ʥʘʿʥʠʞʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʿʝ ʟʘʙʝʣʝʞʝʥ ʢʦʜ ʩʦʨʪʝ 

ʞʫʪʝ ʤʘʣʠʥʝ, ʜʦʢ ʿʝ ʢʦʜ ʮʨʚʝʥʝ ʤʘʣʠʥʝ ʟʘʙʝʣʝʞʝʥ ʟʥʘʪʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ. ʀʩʪʠ ʘʫʪʦʨʠ ʫ 

ʫʩʣʦʚʠʤʘ ɻʨʯʢʝ ʥʘʛʣʘʰʘʚʘʿʫ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʦʨʪʝ ʞʫʪʝ ʤʘʣʠʥʝ, ʜʦʢ ʩʘ ʩʦʨʪʘʤʘ ɸʫʪʫʤʥ ʙʣʠʩ ʠ ʍʝʨʠʪʠ˅ ʟʥʘʯʘʿʥʦʩʪ ʨʘʟʣʠʢʘ ʥʠʿʝ ʫʪʚʨʹʝʥʘ. 

ʋʿʝʜʥʘʯʝʥ ʪʨʝʥʜ ʫʪʠʮʘʿʘ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʢʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ 

ʘʥʪʦʮʠʿʘʥʘ ʥʠʿʝ ʫʦʯʝʥ, ʩ ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʩʫ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʙʦˀʝ ʨʝʟʫʣʪʘʪʝ ʠʤʘʣʝ ʩʘʜʥʠʮʝ 

ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʜʦʢ ʫ ʜʨʫʛʦʿ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ, ʘ ʫ ʪʨʝ˂ʦʿ 

ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʪʘʥʜʘʨʜʥʠ ʩʘʜʥʠ ʤʘʪʝʨʠʿʘʣ ʿʝ ʜʘʦ ʧʣʦʜʦʚʝ ʙʦʛʘʪʝ ʘʥʪʦʮʠʿʘʥʠʤʘ. 

ʀʩʪʨʘʞʠʚʘˁʝ ʩʧʨʦʚʝʜʝʥʦ ʥʘ ʿʘʛʦʜʠ (Fragaria ananassa), ʫʢʘʟʫʿʝ ʥʘ ʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʘʥʪʦʮʠʿʘʥʠʥʘ ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʫ ʧʣʦʜʦʚʠʤʘ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ (Debnath, 2009). Debnath & Goyali (2020) ʪʘʢʦʹʝ ʥʘʚʦʜʝ ʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ ʢʦʜ ʙʠˀʘʢʘ ʙʦʨʦʚʥʠʮʝ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ  ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ. ʋ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʩʘʜʨʞʘʿ ʘʥʪʦʮʠʿʘʥʘ ʢʦʜ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ ʫ 2019. ʛʦʜʠʥʠ ʥʠʿʝ ʩʝ ʟʥʘʯʘʿʥʦ ʨʘʟʣʠʢʦʚʘʦ ʧʨʠ ʥʘʚʦʜˁʘʚʘˁʫ ʦʜ 100% ʠ 25% ɽʊc, 
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ʜʦʢ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʫ ʦʚʦʿ ʛʦʜʠʥʠ ʨʝʛʠʩʪʨʦʚʘʥ ʢʦʜ ʩʘʜʥʠʮʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʨʠ 50% ɽʊc ʫ ʦʜʥʦʩʫ ʥʘ ʩʘʜʥʠʮʝ ʜʦʙʠʿʝʥʝ ʠʟʜʘʥʮʠʤʘ 

ʧʨʠ ʠʩʪʦʤ ʚʦʜʥʦʤ ʨʝʞʠʤʫ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ Terry et al. (2007), ʜʝʬʠʮʠʪ ʥʘʚʦʜˁʘʚʘˁʘ ʫʪʠʯʝ 

ʥʘ ʚʝ˂ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʘʥʪʦʮʠʿʘʥʠʥʘ ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʢʦʜ ʿʘʛʦʜʝ, ʰʪʦ ʿʝ ʫ 

ʩʢʣʘʜʫ ʩʘ ʥʘʰʠʤ ʨʝʟʫʣʪʘʪʠʤʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʥʘʿʚʝ˂ʠ ʩʘʜʨʞʘʿ ʘʥʪʦʮʠʿʘʥʘ 

ʫ ʧʣʦʜʦʚʠʤʘ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʢʦʜ ʧʣʦʜʦʚʘ ʧʦʨʝʢʣʦʤ ʦʜ ʩʪʘʥʜʘʨʜʥʦʛ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʧʨʠ 

ʥʦʨʤʠ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊc.  

 

6.2.6.8. ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʠ ʤʘʣʠʥʝ 

ɹʠˀʢʝ ʩʫ ʫ ʧʨʠʨʦʜʥʦʿ ʩʨʝʜʠʥʠ ʠʟʣʦʞʝʥʝ ʨʘʟʥʠʤ ʫʪʠʮʘʿʠʤʘ ʙʠʦʪʠʯʢʠʭ ʠ ʘʙʠʦʪʠʯʢʠʭ 

ʩʪʨʝʩʥʠʭ ʬʘʢʪʦʨʘ. ɸʙʠʦʪʠʯʢʠ ʬʘʢʪʦʨʠ ʢʘʦ ʰʪʦ ʩʫ ʩʫʰʘ, ʩʘʣʠʥʠʪʝʪ, ʪʦʧʣʦʪʘ, ʫʣʪʨʘˀʫʙʠʯʘʩʪʦ 

ʟʨʘʯʝˁʝ ʠ ʧʝʩʪʠʮʠʜʠ ʧʨʝʜʩʪʘʚˀʘʿʫ ʠʟʘʟʦʚʝ ʟʘ ʙʠˀʢʝ, ʧʨʠ ʯʝʤʫ ʬʝʥʦʣʥʘ ʿʝʜʠˁʝˁʘ ʠʛʨʘʿʫ 

ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ʦʜʛʦʚʦʨʫ ʥʘ ʩʪʨʝʩ. ʌʝʥʦʣʥʘ ʿʝʜʠˁʝˁʘ ʩʫ ʥʘʿʨʘʩʧʨʦʩʪʨʘˁʝʥʠʿʠ ʩʝʢʫʥʜʘʨʥʠ 

ʤʝʪʘʙʦʣʠʪʠ ʧʨʠʩʫʪʥʠ ʫ ʙʠˀʢʘʤʘ. ʌʝʥʦʣʥʘ ʿʝʜʠˁʝˁʘ, (ʝʩʪʨʠ, ʬʣʘʚʦʥʦʠʜʠ, ʣʠʛʥʠʥ ʠ ʪʘʥʠʥʠ) 

ʜʝʣʫʿʫ ʢʘʦ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʠ ʙʦʨʝ ʩʝ ʧʨʦʪʠʚ  ʘʙʠʦʪʩʢʠʭ ʩʪʨʝʩʥʠʭ ʫʩʣʦʚʘ ʫ ʙʠˀʥʠʤ ˂ʝʣʠʿʘʤʘ 

(Selmar, 2008). ʍʠʜʨʦʢʩʠʣʥʝ ʛʨʫʧʝ ʫ ʦʚʠʤ ʿʝʜʠˁʝˁʠʤʘ ʠʛʨʘʿʫ ʢˀʫʯʥʫ ʫʣʦʛʫ ʫ ʥʝʫʪʨʘʣʠʩʘˁʫ 

ʩʣʦʙʦʜʥʠʭ ʨʘʜʠʢʘʣʘ (Pirbalouti et al., 2014). ʉʘʜʨʞʘʿ ʬʝʥʦʣʘ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʿʝ ʟʥʘʯʘʿʥʦ 

ʚʘʨʠʨʘʦ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ, ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʢʘʦ ʠ 

ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. ʋ ʦʚʦʿ ʛʦʜʠʥʠ ʩʦʨʪʘ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠʤʘʣʘ ʿʝ ʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ, ʰʪʦ ʠ ʧʦʪʚʨʹʫʿʫ ʨʝʟʫʣʪʘʪʠ Milivojeviĺ et al. 

(2010 ʠ Miletiĺ et al. (2012). ɹʠʪʥʦ ʿʝ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ ʪʦʢʦʤ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʧʣʦʜʦʥʦʰʝˁʘ 

ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʙʠʦ ʚʝ˂ʠ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ. ɼʦʙʠʿʝʥʠ 

ʨʝʟʫʣʪʘʪʠ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʙʠʣʠ ʩʫ ʥʠʞʠ ʫ ʦʜʥʦʩʫ ʥʘ ʨʝʟʫʣʪʘʪʝ ʢʦʿʠ ʩʫ ʥʘʚʝʣʠ Orzeğ et al. 

(2015) ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʠ Guerrero et al. (2011) ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ. ʀʩʧʠʪʠʚʘˁʝʤ ʩʦʨʪʠ 

ʤʘʣʠʥʝ ʫ ʫʩʣʦʚʠʤʘ ʌʠʥʩʢʝ Anttonen & Karjalainen (2005) ʩʫ ʨʝʛʠʩʪʨʦʚʘʣʠ ʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʦʚʦ ʠʩʪʨʘʞʠʚʘˁʝ. Croge et al. (2019) ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʬʝʥʦʣʘ ʢʦʜ ʢʫʧʠʥʝ ʦʙʿʘʰˁʘʚʘʿʫ ʜʝʣʦʚʘˁʝʤ ʤʝʪʝʦʨʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ ʠ ʪʦ ʚʝʣʠʢʦʤ ʢʦʣʠʯʠʥʦʤ 

ʧʘʜʘʚʠʥʘ. ɺʠʩʦʢ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ 2020. ʛʦʜʠʥʠ ʤʦʞʝ ʩʝ 

ʦʙʿʘʩʥʠʪʠ ʚʝʣʠʢʦʤ ʢʦʣʠʯʠʥʦʤ ʧʘʜʘʚʠʥʘ ʫ ʿʫʥʫ ʠ ʿʫʣʫ ʤʝʩʝʮʫ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʚʝ˂ʠ ʩʘʜʨʞʘʿ 

ʬʝʥʦʣʘ ʫʪʚʨʹʝʥ ʿʝ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʝ ʄʠʢʝʨ ʢʦʜ ʩʘʜʥʠʮʘ ʨʘʟʤʥʦʞʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ 

ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʤ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ 2019. ʛʦʜʠʥʠ. Ghosh et al. 

(2018) ʥʘʚʦʜʝ ʜʘ ʫʧʦʪʨʝʙʘ ʮʠʪʦʢʠʥʠʥʘ ʧʦʿʝʜʠʥʘʯʥʦ ʠʣʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʘʫʢʩʠʥʦʤ ʫ 

ʢʫʣʪʫʨʠ ʪʢʠʚʘ, ʫʪʠʯʝ ʥʘ ʧʦʚʝ˂ʘʥʫ ʢʦʣʠʯʠʥʫ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ, ʬʣʘʚʦʥʦʠʜʘ ʠ ʢʦʥʜʝʥʟʦʚʘʥʠʭ 

ʪʘʥʠʥʘ ʢʦʜ ʙʦʨʦʚʠʮʝ, ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʭʨʘʥˀʠʚʠʤ ʧʦʜʣʦʛʘʤʘ ʙʝʟ ʙʠˀʥʠʭ ʨʝʛʫʣʘʪʦʨʘ ʨʘʩʪʘ 

ʪʦʢʦʤ in vitro ʨʘʟʤʥʦʞʘʚʘˁʘ. ʉʫʧʨʦʪʥʦ ʪʦʤʝ, ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ 

ʧʣʦʜʦʥʦʰʝˁʘ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʙʠʦ ʿʝ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʫ ʧʣʦʜʦʚʠʤʘ ʩʘʜʥʠʮʘ ʜʦʙʠʿʝʥʠʤ 

ʩʪʘʥʜʘʨʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʦʜʦʚʝ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. ʉʠʥʪʝʟʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʘʢʫʤʫʣʠʨʘʥʠʭ ʬʝʥʦʣʘ ʟʘʚʠʩʝ ʦʜ ʤʥʦʛʠʭ 

ʫʥʫʪʨʘʰˁʠʭ ʠ ʩʧʦˀʘʰˁʠʭ ʬʘʢʪʦʨʘ ʢʘʦ ʰʪʦ ʩʫ ʩʪʘʨʦʩʪ, ʬʘʟʘ ʨʘʟʚʦʿʘ, ʢʣʠʤʘ ʠ ʚʨʩʪʘ ʥʘʧʘʜʘ 

ʧʘʪʦʛʝʥʘ. ɺʘʞʘʥ ʬʘʢʪʦʨ ʢʦʿʠ ʿʝ ʫʪʠʮʘʦ ʥʘ ʩʘʜʨʞʘʿ ʫʢʫʥʠʭ ʬʝʥʦʣʘ ʫ ʧʣʦʜʦʚʠʤʘ ʤʘʣʠʥʝ ʫ 

ʥʘʰʝʤ ʠʩʪʨʘʞʠʚʘˁʫ ʿʝ ʥʘʚʦʜˁʘʚʘˁʝ. ʉ ʪʠʤ ʫ ʚʝʟʠ, ʜʝʬʠʮʠʪ ʚʦʜʝ ʦʜ 25% ɽʊʩ ʿʝ ʫʪʠʮʘʦ ʥʘ 

ʧʦʚʝ˂ʘˁʝ ʬʝʥʦʣʘ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ. ʇʨʝʤʘ Parvaiz & Satyawati. 

(2008), ʜʘ ʙʠ ʩʝ ʠʟʙʦʨʠʣʝ ʩʘ ʥʝʜʦʩʪʘʪʢʦʤ ʚʦʜʝ, ʙʠˀʢʝ ʧʨʦʠʟʚʦʜʝ ʚʝʣʠʢʫ ʢʦʣʠʯʠʥʫ 

ʦʜʙʨʘʤʙʝʥʠʭ ʤʝʪʘʙʦʣʠʪʘ ʠ ʪʦ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʢʦʿʘ ʩʝ ʯʝʩʪʦ ʘʢʫʤʫʣʠʨʘʿʫ ʫ 

ʩʫʙʝʧʠʜʝʨʤʘʣʥʠʤ ʪʢʠʚʠʤʘ. ʇʨʝʤʘ ʥʘʚʦʜʠʤʘ ʇʦʣʝʜʠʮʝ (2014), ʫʢʫʧʥʦʤ ʬʝʥʦʣʥʦʤ ʩʘʜʨʞʘʿʫ 

ʥʘʿʚʠʰʝ ʜʦʧʨʠʥʦʩʝ ʘʥʪʦʮʠʿʘʥʠ. ʀʩʪʠ ʘʫʪʦʨ ʥʘʛʣʘʰʘʚʘ ʜʘ ˂ʝ ʩʦʨʪʝ ʩʘ ʚʠʩʦʢʠʤ ʩʘʜʨʞʘʿʝʤ 

ʘʥʪʦʮʠʿʘʥʘ ʠʤʘʪʠ ʠ ʚʠʩʦʢʝ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʫ ʦʚʦʤ 

ʠʩʪʨʘʞʠʚʘˁʫ ʥʠʩʫ ʩʘʛʣʘʩʥʠ ʩʘ ʧʦʤʝʥʫʪʠʤ ʨʝʟʫʣʪʘʪʠʤʘ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʧʨʠʩʫʩʪʚʦ ʠ ʜʨʫʛʠʭ 

ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʫ ʧʣʦʜʦʚʠʤʘ ʩʦʨʪʝ ʄʠʢʝʨ, ʢʦʜ ʢʦʿʝ ʿʝ ʨʝʛʠʩʪʨʦʚʘʥ ʥʠʞʠ ʩʘʜʨʞʘʿ 

ʘʥʪʦʮʠʿʘʥʘ, ʘ ʫʿʝʜʥʦ ʚʠʰʠ ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ. 
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6.2.6.9. ɸʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ 

ɸʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʤʘʣʠʥʝ ʧʦʚʝʟʘʥ ʿʝ ʩʘ ʧʨʠʩʫʩʪʚʦʤ ʨʘʟʣʠʯʠʪʠʭ 

ʙʠʦʘʢʪʠʚʥʠʭ ʿʝʜʠˁʝˁʘ, ʢʘʦ ʰʪʦ ʩʫ ʘʥʪʦʮʠʿʘʥʠ,  ʬʣʘʚʦʥʦʣʠ, ʬʣʘʚʘʥʦʥʠ, ʬʝʥʦʣʥʝ ʢʠʩʝʣʠʥʝ, 

ʪʘʥʠʥʠ ʠ ʘʩʢʦʨʙʠʥʩʢʘ ʢʠʩʝʣʠʥʘ.  Benvenuti et al. (2004) ʩʫ ʧʨʠʤʝʪʠʣʠ  ʟʥʘʯʘʿʥʫ ʢʦʨʝʣʘʮʠʿʫ 

ʠʟʤʝʹʫ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʧʣʦʜʘ ʠ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʠʭ ʧʦʣʠʬʝʥʦʣʘ. ʊʘʢʦʹʝ ʠ 

Bobinaitǟ et al. (2012) ʩʫ ʨʝʛʠʩʪʨʦʚʘʣʠ ʢʦʨʝʣʘʮʠʿʫ ʠʟʤʝʹʫ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʧʣʦʜʘ 

ʩʘ ʫʢʫʧʥʠʤ ʩʘʜʨʞʘʿʝʤ ʬʝʥʦʣʘ ʠ ʝʣʘʛʠʥʩʢʝ ʢʠʩʝʣʠʥʝ. ʋ ʨʘʥʠʿʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ 

ʝʚʠʜʝʥʪʠʨʘʥʝ ʩʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʤ ʢʘʧʘʮʠʪʝʪʫ ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ ʥʘ 

ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʣʠʪʝʪʠʤʘ, ʰʪʦ ʫʢʘʟʫʿʝ ʥʘ ʠʟʨʘʞʝʥ ʫʪʠʮʘʿ ʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ ʥʘ ˁʠʭʦʚʫ 

ʙʠʦʘʢʪʠʚʥʦʩʪ. ʅʘʠʤʝ, Atanasova et al. (2021) ʩʫ ʫ ʫʩʣʦʚʠʤʘ ɹʫʛʘʨʩʢʝ ʠʩʧʠʪʠʚʘʣʠ ʢʚʘʣʠʪʝʪ 

ʧʣʦʜʘ ʯʝʪʠʨʠ ʩʦʨʪʝ ʤʘʣʠʥʝ ʠ ʨʝʛʠʩʪʨʦʚʘʣʠ ʥʘʿʚʝ˂ʫ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʫ ʘʢʪʠʚʥʦʩʪ ʢʦʜ ʧʣʦʜʦʚʘ 

ʩʦʨʪʠ ɺʠʣʘʤʝʪ ʠ ʉʘʤʦʜʠʚʘ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʠ ʄʠʢʝʨ ʠ ʄʘʛʜʘʣʝʥa ʟʘʙʝʣʝʞʝʥʘ ʥʘʿʥʠʞʘ 

ʚʨʝʜʥʦʩʪ. ʈʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʫ ʦʚʦʤ ʨʘʜʫ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ ʫʢʘʟʫʿʫ ʥʘ ʚʝ˂ʠ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ. ʊʘʢʦʹʝ ʠ 

Miletiĺ et al. (2012) ʩʫ ʟʘʙʝʣʝʞʠʣʠ ʚʝ˂ʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ ʧʣʦʜʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ 

ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ. ʋ ʫʩʣʦʚʠʤʘ ʃʠʪʚʘʥʠʿʝ ʠʩʧʠʪʠʚʘʥ ʿʝ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʠ ʢʘʧʘʮʠʪʝʪ 

ʧʣʦʜʦʚʘ ʢʦʜ 31 ʛʝʥʦʪʠʧʘ ʤʘʣʠʥʝ, ʧʨʠ ʯʝʤʫ ʿʝ ʩʧʦʩʦʙʥʦʩʪ ʥʝʫʪʨʘʣʠʩʘˁʘ ʩʣʦʙʦʜʥʠʭ ʨʘʜʠʢʘʣʘ 

ʦʜʨʝʹʝʥʘ DPPH ʪʝʩʪʦʤ ʚʘʨʠʨʘʣʘ ʦʜ 52,9 ʜʦ 92,6% (Dvaranauskait et al., 2006). ʋ ʥʘʰʝʤ 

ʠʩʪʨʘʞʠʚʘˁʫ, ʩʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʧʨʘʪʠʦ ʿʝ ʚʨʝʜʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ 

ʧʣʦʜʘ ʫ 2019. ʛʦʜʠʥʠ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ Weber et al. (2001), 

ʧʨʝʤʘ ʢʦʿʠʤʘ ʤʘʣʠʥʝ ʩʘ ʚʠʰʠʤ ʩʘʜʨʞʘʿʝʤ ʬʝʥʦʣʥʠʭ ʿʝʜʠˁʝˁʘ ʠʤʘʿʫ ʚʝ˂ʫ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʫ 

ʘʢʪʠʚʥʦʩʪ. ʉʣʠʯʥʦ ʪʦʤʝ, Pantelidis et al. (2007) ʩʫ ʢʦʜ ʩʦʨʪʠ ʮʨʚʝʥʝ ʤʘʣʠʥʝ ʍʝʨʠʪʠ˅ ʠ ɸʫʪʫʤ 

ʙʣʠʩ ʫʪʚʨʜʠʣʠ ʥʠʞʠ ʢʦʝʬʠʮʠʿʝʥʪ ʢʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʠ 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʚʠʩʦʢʦʤ ʢʦʨʝʣʘʮʠʿʦʤ ʠʟʤʝʹʫ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʠ 

ʘʥʪʠʦʢʩʠʜʘʮʠʦʥʦʛ ʢʘʧʘʮʠʪʝʪʘ. ʋ ʥʘʰʝʤ ʠʩʪʨʘʞʠʚʘˁʫ, ʥʘʿʚʠʰʝ ʚʨʝʜʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʝ 

ʘʢʪʠʚʥʦʩʪʠ ʟʘʙʝʣʝʞʝʥʝ ʩʫ ʫ ʧʣʦʜʦʚʠʤʘ ʥʘ ʙʠˀʢʘʤʘ ʜʦʙʠʿʝʥʠʤ ʠʟ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ 

ʩʘʜʥʠʮʘ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʩʦʨʪʫ, ʥʘʩʫʧʨʦʪ ʥʦʨʤʠ ʥʘʚʦʜˁʘʚʘˁʘ ʛʜʝ ʩʫ ʢʦʜ 

100% ʠ 25% ETc ʟʘʙʝʣʝʞʝʥʝ ʚʠʰʝ ʚʨʝʜʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ.  
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7. ɿɸʂɲʋʏɸʂ 

ʅʘ ʦʩʥʦʚʫ ʠʩʪʨʘʞʠʚʘˁʘ ʩʧʨʦʚʝʜʝʥʠʭ ʫ ʦʚʦʤ ʨʘʜʫ ʤʦʛʫ˂ʝ ʿʝ ʠʟʚʝʩʪʠ ʟʘʢˀʫʯʢʝ ʦ 

ʫʪʠʮʘʿʫ ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʙʠʦʣʦʰʢʝ ʠ ʧʨʦʠʟʚʦʜʥʝ ʦʩʦʙʠʥʝ ʙʠˀʘʢʘ 

ʜʦʙʠʿʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʜʚʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʛʘʿʝʥʠʭ ʫ ʧʦˀʩʢʠʤ 

ʫʩʣʦʚʠʤʘ.  

 

1. ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ  ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ ʤʦʛʫ ʩʝ ʠʟʚʝʩʪʠ ʩʣʝʜʝ˂ʠ 

ʟʘʢˀʫʯʮʠ: 

× ʉʦʨʪe ʤʘʣʠʥʝ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ ʩʫ ʫʩʧʝʰʥʦ ʫʚʝʜʝʥʝ ʫ ʢʫʣʪʫʨʫ in vitro, ʧʨʠ ʯʝʤʫ ʩʫ 

ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʧʨʠʤʝʥʫ ʜʝʟʠʥʬʠʢʘʮʠʦʥʠʭ ʩʨʝʜʩʪʘʚʘ (10% ʚʘʨʠʢʠʥʘ ʢʘʦ ʠʟʚʦʨ 

NaClO ʠ 0,1% HgCl2).  

Á ʇʨʠʤʝʥʦʤ ʧʨʦʪʦʢʦʣʘ ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʧʦʩʪʠʛʥʫʪʠ ʩʫ 
ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʠ ʨʝʟʫʣʪʘʪʠ. ɺʠʩʦʢ ʧʨʦʮʝʥʘʪ ʠʥʠʮʠʿʘʮʠʿʝ ʧʦʩʪʠʛʥʫʪ ʿʝ ʧʨʠʤʝʥʦʤ 70% 

ʝʪʘʥʦʣʘ (1 ʤʠʥʫʪ) ʠ NaClO (20 ʤʠʥʫʪʘ). ʂʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʫʩʧʝʰʥʦʩʪ ʠʥʠʮʠʨʘˁʘ 

ʝʢʩʧʣʘʥʪʘʪʘ ʿʝ ʙʠʣʘ ʥʠʞʘ, ʘʣʠ ʩʘ ʥʘʿʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʧʨʠ ʢʦʨʠʰ˂ʝˁʫ 70% ʝʪʘʥʦʣʘ (1 

ʤʠʥʫʪ) ʠ 0,1% HgCl2 (3 ʤʠʥʫʪʘ).  

Á ʋ ʜʨʫʛʦʿ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʿ ʛʦʜʠʥʠ, ʥʘʢʦʥ ʫʪʚʨʹʠʚʘˁʘ ʥʘʿʦʧʪʠʤʘʣʥʠʿʝʛ ʪʨʝʪʤʘʥʘ 
ʧʦʚʨʰʠʥʩʢʝ ʩʪʝʨʠʣʠʟʘʮʠʿʝ, ʝʢʩʧʣʘʥʪʘʪʠ ʦʙʝ ʩʦʨʪʝ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʫ ʧʝʨʠʦʜʫ ʦʜ ʤʘʿʘ ʜʦ 

ʘʚʛʫʩʪʘ ʢʘʢʦ ʙʠ ʩʝ ʫʪʚʨʜʠʣʦ ʢʦʿʠ ʿʝ ʤʝʩʝʮ ʥʘʿʧʦʛʦʜʥʠʿʠ ʟʘ ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ 

ʢʫʣʪʫʨʝ ʤʘʣʠʥʝ. ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʧʨʠʤʝʥʘ NaClO ʪʦʢʦʤ ʤʘʿʘ ʿʝ ʨʝʟʫʣʪʠʨʘʣʘ ʥʘʿʚʝ˂ʠʤ 

ʧʨʦʮʝʥʪʦʤ ʫʩʧʦʩʪʘʚˀʘˁʘ ʘʩʝʧʪʠʯʥʝ ʢʫʣʪʫʨʝ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʥʘʿʙʦˀʠ 

ʨʝʟʫʣʪʘʪ ʧʦʩʪʠʛʥʫʪ ʫ ʿʫʥʫ ʤʝʩʝʮʫ ʧʨʠʤʝʥʦʤ HgCl2.  

× ʀʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʩʫ ʨʘʟʣʠʯʠʪʦ ʨʝʘʛʦʚʘʣʝ ʥʘ ʚʘʨʠʨʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʘʢʨʦ ʩʦʣʠ, 
ʤʝʟʦ ʩʦʣʠ ʠ ʛʚʦʞʹʘ ʫ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʟʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʫ.  

Á ʅʘʿʚʝ˂ʠ ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʠʟʥʦʩʠʦ ʿʝ 6,9 ʠ ʠʟʤʝʨʝʥ ʿʝ ʥʘ 
ʩʪʘʥʜʘʨʜʥʦʿ MS ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ ʩʘ ʧʦʚʝ˂ʘʥʠʤ ʩʘʜʨʞʘʿʝʤ ʛʚʦʞʹʘ (1½ MS) (ʧʦʜʣʦʛʘ 

ɸɸ). ʆʩʠʤ ʥʘ ʦʚʦʿ, ʚʠʩʦʢ ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ ʿʝ ʟʘʙʝʣʝʞʝʥ ʠ ʥʘ ʧʦʜʣʦʟʠ ʩʘ 

ʩʤʘˁʝʥʠʤ ʩʘʜʨʞʘʿʝʤ ʤʘʢʨʦ ʩʦʣʠ (½ MS) ʫʟ ʩʪʘʥʜʘʨʜʥʝ ʥʠʚʦʝ ʤʝʟʦ ʩʦʣʠ ʠ ʛʚʦʞʹʘ 

(ʧʦʜʣʦʛʘ D). ɺʝ˂ʝ ʢʦʥʮʝʥʪʘʨʮʠʿʝ ʤʝʟʦ ʩʦʣʠ ʩʫ ʫʪʠʮʘʣʝ ʥʘ ʚʝ˂ʠ ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ 

ʢʦʜ ʦʚʝ ʩʦʨʪʝ. ʅʘ ʢʚʘʣʠʪʝʪ ʠ ʜʫʞʠʥʫ ʙʠˀʘʢʘ ʫʪʠʯʫ ʚʝ˂ʝ ʢʦʥʮʝʥʪʘʨʮʠʿʝ ʤʘʢʨʦ ʩʦʣʠ, ʛʜʝ 

ʿʝ ʧʨʠ ʜʫʧʣʦʿ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʤʘʢʨʦ ʩʦʣʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʫ MS ʧʦʜʣʦʛʫ ʠʟʤʝʨʝʥʘ 

ʥʘʿʚʝ˂ʘ ʜʫʞʠʥʘ ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ (ʧʦʜʣʦʛʘ ʄ). ʊʘʢʦʹʝ, ʩʪʘʥʜʘʨʜʥʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ 

ʤʝʟʦ ʩʦʣʠ ʠʤʘʿʫ ʫʪʠʮʘʿ ʥʘ ʜʫʞʠʥʫ ʦʩʦʚʠʥʩʢʦʛ ʠʟʜʘʥʢʘ, ʢʘʦ ʠ ʥʘ ʜʫʞʠʥʫ ʙʦʯʥʠʭ 

ʠʟʜʘʥʘʢʘ. ɼʫʧʣʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʘʢʨʦ ʩʦʣʠ ʫʩʣʦʚʠʣʘ ʿʝ ʧʦʚʝ˂ʘˁʝ ʧʦʤʝʥʫʪʠʭ ʠʟʜʘʥʘʢʘ, 

ʫʟ ʚʘʨʠʨʘˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʛʚʦʞʹʘ. 

Á ʉʦʨʪʘ ʄʠʢʝʨ ʿʝ ʧʦʢʘʟʘʣʘ ʣʦʰʠʿʫ ʩʧʦʩʦʙʥʦʩʪ ʫʤʥʦʞʘʚʘˁʘ ʫ ʢʫʣʪʫʨʠ ʪʢʠʚʘ ʫ ʧʦʨʝʹʝˁʫ 

ʩʘ ʩʦʨʪʦʤ ɺʠʣʘʤʝʪ, ʰʪʦ ʿʝ ʧʦʪʚʨʹʝʥʦ ʥʠʞʠʤ ʠʥʜʝʢʩʠʤʘ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ. ʂʦʜ ʦʚʝ ʩʦʨʪʝ 

ʿʝ ʧʦʩʪʠʛʥʫʪ ʥʘʿʚʝ˂ʠ ʠʥʜʝʢʩ ʤʫʣʪʠʧʣʠʢʘʮʠʿʝ (3,7) ʥʘ ʧʦʜʣʦʟʠ ʢʦʿʘ ʿʝ ʩʘʜʨʞʘʣʘ 

ʩʪʘʥʜʘʨʜʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʝʟʦ ʩʦʣʠ, ʩʤʘˁʝʥʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʤʘʢʨʦ ʩʦʣʠ (¾MS) ʠ 

ʚʝ˂ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʛʚʦʞʹʘ (1½ MS).  

× ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ ʨʘʟʣʠʯʠʪʠʭ ʘʫʢʩʠʥʘ ʠ ʚʘʨʠʨʘˁʘ ˁʠʭʦʚʠʭ 
ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʩʫ ʦʙʝ ʩʦʨʪʝ ʧʦʢʘʟʘʣʝ ʚʠʩʦʢ ʧʨʦʮʝʥʘʪ ʦʞʠˀʘʚʘˁʘ ʠ ʜʦʙʘʨ 

ʢʚʘʣʠʪʝʪ ʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ. ʂʦʜ ʦʙʝ ʩʦʨʪʝ, IBA ʩʝ ʧʦʢʘʟʘʣʘ ʢʘʦ ʥʘʿʝʬʠʢʘʩʥʠʿʠ ʘʫʢʩʠʥ ʫ 

ʠʥʜʫʢʮʠʿʠ ʨʠʟʦʛʝʥʝʟʝ ʫ ʦʜʥʦʩʫ ʥʘ NAA ʠ IAA. ʊʘʢʦʹʝ, ʥʠʞʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ IBA ʦʜ 1 mg l
-

l
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Á ʇʨʠʩʫʩʪʚʦ ʘʢʪʠʚʥʦʛ ʫʛˀʘ ʿʝ ʠʤʘʣʦ ʩʪʠʤʫʣʘʪʠʚʥʠ ʝʬʝʢʘʪ ʥʘ ʨʠʟʦʛʝʥʝʟʫ, ʢʘʦ ʠ ʥʘ 

ʧʦʙʦˀʰʘˁʝ ʢʚʘʣʠʪʝʪʘ ʦʞʠˀʝʥʠʭ ʙʠˀʘʢʘ. 

× ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʩʫ ʢʦʜ ʦʙʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʢʘʢʦ 

ʦʞʠˀʝʥʠ ʪʘʢʦ ʠ ʥʝʦʞʠˀʝʥʠ ʠʟʜʘʥʮʠ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢ ʧʨʦʮʝʥʘʪ ʧʨʝʞʠʚˀʘʚʘˁʘ.  

¶ ɺʠʩʦʢ ʧʨʦʮʝʥʘʪ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʫʪʚʨʹʝʥ ʿʝ ʢʦʜ ʦʙʝ ʩʦʨʪʝ, ʙʝʟ 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʠʭ ʨʘʟʣʠʢʘ ʤʝʹʫ ˁʠʤʘ. ʄʝʹʫʪʠʤ, ʢʘʜʘ ʩʫ ʫ ʧʠʪʘˁʫ ʥʝʦʞʠˀʝʥʠ 

ʠʟʜʘʥʮʠ ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʿʝ ʠʤʘʣʘ ʫʩʧʝʰʥʠʿʫ ʘʢʣʠʤʘʪʠʟʘʮʠʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ. 

¶ ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʧʨʠʤʝ˂ʝʥʦ ʿʝ ʧʦʩʪʝʧʝʥʦ ʩʤʘˁʝˁʝ ʫʩʧʝʰʥʦʩʪʠ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ, ʢʘʢʦ 

ʦʞʠˀʝʥʠʭ, ʪʘʢʦ ʠ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ, ʫ ʧʝʨʠʦʜʫ ʦʜ ʿʫʥʘ ʜʦ ʘʚʛʫʩʪʘ. ʂʦʜ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ ʪʦʢʦʤ ʿʫʥʘ ʤʝʩʝʮʘ ʨʝʛʠʩʪʨʦʚʘʥ ʿʝ ʥʘʿʥʠʞʠ ʫʩʧʝʭ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʥʝʦʞʠˀʝʥʠʭ 

ʠʟʜʘʥʘʢʘ.  

¶ ʅʘʢʦʥ ʧʝʨʠʦʜʘ ʘʢʣʠʤʘʪʠʟʘʮʠʿʝ ʙʠˀʘʢʘ, ʥʠʩʫ ʫʦʯʝʥʝ ʤʦʨʬʦʣʦʰʢʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ 

ʦʞʠˀʝʥʠʭ ʠ ʥʝʦʞʠˀʝʥʠʭ ʠʟʜʘʥʘʢʘ ʢʦʜ ʦʙʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ, ʢʦʿʝ ʩʫ ʢʦʨʠʰ˂ʝʥʝ ʟʘ 

ʟʘʩʥʠʚʘˁʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦʛ ʟʘʩʘʜʘ.  

× ʅʘ ʦʩʥʦʚʫ ʠʩʧʠʪʠʚʘˁʘ ʛʝʥʝʪʠʯʢʝ ʩʪʘʙʠʣʥʦʩʪʠ ʢʦʜ ʦʙʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʫʪʚʨʹʝʥʦ ʿʝ 
ʧʦʩʪʦʿʘˁʝ ʠʩʪʦʛ ʥʠʚʦʘ ʧʣʦʠʜʠʿʝ ʢʦʜ ʘʢʩʠʣʘʨʥʠʭ ʠʟʜʘʥʘʢʘ ʜʦʙʠʿʝʥʠʭ in vitro 

ʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʘʜʘʧʪʠʨʘʥʠʭ ʙʠˀʘʢʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʙʠˀʘʢʘ ʠʟ 

ʤʨʝʞʘʥʠʢʘ, ʢʘʦ ʠ ʙʠˀʘʢʘ ʢʦʿʝ ʩʫ ʜʦʙʠʿʝʥʝ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ.  

¶ ʎʠʪʦʣʦʰʢʦʤ ʘʥʘʣʠʟʦʤ ʙʨʦʿʘˁʘ ʭʨʦʤʦʟʦʤʘ, ʫʪʚʨʹʝʥ ʿʝ ʜʠʧʣʦʠʜʘʥ ʙʨʦʿ ʭʨʦʤʦʟʦʤʘ ʟʘ 

ʦʙʝ ʩʦʨʪʝ ʤʘʣʠʥʝ ʧʨʠʤʝʥʦʤ ʩʚʝʪʣʦʩʥʝ ʠ ʬʣʫʦʨʝʩʮʝʥʪʥʝ ʤʠʢʨʦʩʢʦʧʠʿʝ. ɼʦʙʠʿʝʥʠ 

ʨʝʟʫʣʪʘʪ ʧʦʪʚʨʹʝʥ ʿʝ ʘʥʘʣʠʟʦʤ ʩʘʜʨʞʘʿʘ ʥʫʢʣʝʘʨʥʝ ɼʅʂ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʝ 

ʮʠʪʦʤʝʪʨʠʿʝ. ʆʚʦʤ ʤʝʪʦʜʦʤ ʿʝ ʫʪʚʨʹʝʥʦ ʧʦʩʪʦʿʘˁʝ ʩʪʘʙʠʣʥʦʩʪʠ ɼʅʂ ʧʣʦʠʜʠʿʝ ʢʦʜ ʦʙʘ 

ʪʠʧʘ ʩʘʜʥʠʮʘ ʨʘʟʣʠʯʠʪʦʛ ʧʦʨʝʢʣʘ ʟʘ ʦʙʝ ʩʦʨʪʝ. ɼʦʙʠʿʝʥʝ ʥʠʩʢʝ ʚʨʝʜʥʦʩʪʠ 

ʢʦʝʬʠʮʠʿʝʥʪʘ ʚʘʨʠʿʘʮʠʿʝ ɼʅʂ ʧʠʢʦʚʘ ʫʢʘʟʫʿʫ ʥʘ ʭʦʤʦʛʝʥʦʩʪ ʠ ʪʘʯʥʦʩʪ ʨʝʟʫʣʪʘʪʘ, ʢʘʦ 

ʠ ʧʨʝʮʠʟʥʦʩʪ ʤʝʨʝˁʘ, ʰʪʦ ʜʦʜʘʪʥʦ ʧʦʪʚʨʹʫʿʝ ʛʝʥʝʪʠʯʢʫ ʩʪʘʙʠʣʥʦʩʪ ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ 

ʤʝʪʦʜʦʤ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ. ʈʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʜʦʙʠʿʘˁʝ 

ʛʝʥʝʪʠʯʢʠ ʩʪʘʙʠʣʥʠʭ ʙʠˀʘʢʘ ʤʘʣʠʥʝ ʤʦʞʝ ʜʦʧʨʠʥʝʪʠ ʨʝʥʪʘʙʠʣʥʦʩʪʠ ʠ ʦʜʨʞʘʚʘˁʫ 

ʢʚʘʣʠʪʝʪʘ ʫ ʧʨʦʮʝʩʫ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʘ.  

 

2. ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʜʦʙʠʿʝʥʠʭ ʧʨʦʫʯʘʚʘˁʝʤ ʙʠʦʣʦʰʢʦ-ʧʨʦʠʟʚʦʜʥʠʭ ʦʩʦʙʠʥʘ ʩʘʜʥʠʮʘ 

ʤʘʣʠʥʝ ʩʦʨʪʠ ʄʠʢʝʨ ʠ ɺʠʣʘʤʝʪ, ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʩʪʘʥʜʘʨʜʥʠʤ 

ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ (ʠʟʜʘʥʮʠʤʘ), ʫ ʫʩʣʦʚʠʤʘ ʨʘʟʣʠʯʠʪʠʭ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʤʦʛʫ 

ʩʝ ʠʟʚʝʩʪʠ ʩʣʝʜʝ˂ʠ ʟʘʢˀʫʯʮʠ: 

× ʅʘ ʦʩʥʦʚʫ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʟʘ ʧʝʨʠʦʜ ʠʩʪʨʘʞʠʚʘˁʘ ʦʜ 2019. ʜʦ 2021. ʛʦʜʠʥʝ, ʤʦʞʝ ʩʝ 
ʢʦʥʩʪʘʪʦʚʘʪʠ ʜʘ ʬʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʥʘ ʧʦʜʨʫʯʿʫ ʏʘʯʢʘ ʧʦʯʠˁʝ ʫ ʜʨʫʛʦʿ 

ʜʝʢʘʜʠ ʤʘʿʘ ʤʝʩʝʮʘ, ʫ ʧʨʠʙʣʠʞʥʦ ʠʩʪʦ ʚʨʝʤʝ ʢʦʜ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʤ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʠʭ ʠʟʜʘʥʮʠʤʘ. ʋ ʠʩʪʠʤ ʫʩʣʦʚʠʤʘ, 

ʬʝʥʦʬʘʟʘ ʮʚʝʪʘˁʘ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʧʦʯʠˁʝ ʥʝʢʦʣʠʢʦ ʜʘʥʘ ʨʘʥʠʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʄʠʢʝʨ ʠ 

ʪʨʘʿʝ ʫ ʧʨʦʩʝʢʫ ʦʢʦ 35 ʜʘʥʘ. ʉʦʨʪʘ ɺʠʣʘʤʝʪ ʧʦʯʠˁʝ ʟʨʝˁʝ ʫ ʧʨʚʦʿ ʜʝʢʘʜʠ ʿʫʥʘ, ʩʘ ʜʫʞʠʤ 

ʟʨʝˁʝʤ ʢʦʜ ʩʘʜʥʠʮʘ ʜʦʙʠʿʝʥʠʤ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ, ʜʦʢ ʢʦʜ ʩʦʨʪʝ 

ʄʠʢʝʨ ʬʝʥʦʬʘʟʘ ʟʨʝˁʘ ʧʣʦʜʦʚʘ ʧʦʯʠˁʝ ʨʘʥʠʿʝ ʢʦʜ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʫ ʦʜʥʦʩʫ ʥʘ ʩʪʘʥʜʘʨʜʥʦ ʨʘʟʤʥʦʞʝʥʝ ʙʠˀʢʝ. 

× ʉʦʨʪʘ ʄʠʢʝʨ ʿʝ ʙʫʿʥʠʿʘ ʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ, ʪʘʢʦ ʜʘ ʿʝ ʪʦʢʦʤ ʮʝʣʦʢʫʧʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ 
ʬʦʨʤʠʨʘʣʘ ʜʫʞʝ ʠʟʜʘʥʢʝ. ɼʫʞʠʥʘ ʠʟʜʘʥʢʘ ʿʝ ʠʩʪʦʚʨʝʤʝʥʦ ʙʠʣʘ ʚʝ˂ʘ ʢʦʜ ʙʠˀʘʢʘ 

ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. ʊʘʢʦʹʝ, ʟʘʧʘʞʝʥ ʿʝ ʧʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʥʘʚʦʜˁʘʚʘˁʘ 

ʥʘ ʜʫʞʠʥʫ ʠʟʜʘʥʢʘ, ʩʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʦʤ ʜʫʞʠʥʦʤ ʧʨʠ 100% ɽʊʩ, ʜʦʢ ʠʟʤʝʹʫ ʜʚʘ ʚʦʜʥʘ 

ʜʝʬʠʮʠʪʘ ʨʘʟʣʠʢʘ ʥʠʿʝ ʫʪʚʨʹʝʥʘ ʪʦʢʦʤ ʜʚʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʛʦʜʠʥʝ (2018. ʠ 2021.).  

× ʉʦʨʪʘ ɺʠʣʘʤʝʪ ʿʝ ʙʠʣʘ ʩʫʧʝʨʠʦʨʥʠʿʘ ʫ ʧʦʛʣʝʜʫ ʙʨʦʿʘ ʠʟʜʘʥʘʢʘ ʜʦ ʜʫʞʥʦʤ ʤʝʪʨʫ ʰʧʘʣʠʨʘ 

ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ʄʠʢʝʨ, ʩʘ ʠʟʫʟʝʪʢʦʤ ʫ 2020. ʛʦʜʠʥʠ. ʉʘʜʥʠʮʝ ʧʨʦʠʟʚʝʜʝʥʝ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʧʦʢʘʟʘʣʝ ʩʫ ʚʝ˂ʫ ʙʫʿʥʦʩʪ, ʰʪʦ ʿʝ ʧʦʪʚʨʹʝʥʦ ʚʝ˂ʠʤ ʙʨʦʿʝʤ ʠʟʜʘʥʘʢʘ 
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ʪʦʢʦʤ ʮʝʣʦʢʫʧʥʦʛ ʧʝʨʠʦʜʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʈʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 100% ɽʊʩ ʿʝ ʪʘʢʦʹʝ 

ʫʪʠʮʘʦ ʥʘ ʧʦʚʝ˂ʘˁʝ ʚʨʝʜʥʦʩʪʠ ʧʦʤʝʥʫʪʦʛ ʧʘʨʘʤʝʪʨʘ. ɺʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʝ ʣʠʩʥʝ 

ʧʦʚʨʰʠʥʝ ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʫ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʠʟʫʟʝʚ ʪʦʢʦʤ 2020. ʛʦʜʠʥʝ. ɺʝ˂ʘ ʜʫʞʠʥʘ 

ʠʟʜʘʥʢʘ ʩʦʨʪʝ ʄʠʢʝʨ ʪʦʢʦʤ ʠʩʪʨʘʞʠʚʘˁʘ ʚʝʨʦʚʘʪʥʦ ʿʝ ʫʩʣʦʚʠʣʘ ʠ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʫʢʫʧʥʝ 

ʣʠʩʥʝ ʧʦʚʨʰʠʥʝ. ʆʧʪʠʤʘʣʥʘ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʦʜ 100% ɽʊʩ ʿʝ ʟʥʘʯʘʿʥʦ ʫʪʠʮʘʣʘ ʥʘ ʧʦʚʝ˂ʘˁʝ 

ʫʢʫʧʥʝ ʣʠʩʥʝ ʧʦʚʨʰʠʥʝ. 

× ʉʦʨʪʘ ɺʠʣʘʤʝʪ ʠʤʘʣʘ ʿʝ ʚʝ˂ʠ ʙʨʦʿ ʨʦʜʥʠʭ ʛʨʘʥʘ ʪʦʢʦʤ ʮʝʣʦʢʫʧʥʦʛ ʠʩʪʨʘʞʠʚʘˁʘ. ɼʫʞʠʥʘ 
ʨʦʜʥʠʭ ʛʨʘʥʘ ʿʝ ʙʠʣʘ ʚʝ˂ʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʰʪʦ ʿʝ ʠ ʫʪʠʮʘʣʦ ʥʘ ʚʝ˂ʠ ʙʨʦʿ ʮʚʝʪʦʚʘ ʧʦ 

ʨʦʜʥʦʿ ʛʨʘʥʠ ʢʦʜ ʧʦʤʝʥʫʪʝ ʩʦʨʪʝ. ʉʘʜʥʠʮʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʝ ʩʫ 

ʜʫʞʝ ʨʦʜʥʝ ʛʨʘʥʝ ʥʝʛʦ ʩʘʜʥʠʮʝ ʜʦʙʠʿʝʥʝ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ ʪʦʢʦʤ 

ʯʠʪʘʚʦʛ ʧʝʨʠʦʜʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʆʧʪʠʤʘʣʥʦ ʥʘʚʦʜˁʘʚʘˁʝ ʫʪʠʮʘʣʦ ʿʝ ʥʘ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ 

ʧʘʨʘʤʝʪʘʨʘ ʛʝʥʝʨʘʪʠʚʥʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ.  

× ɹʠˀʢʝ ʧʨʦʠʟʚʝʜʝʥʝ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʪʢʠʚʘ ʠʤʘʣʝ ʩʫ ʜʫʞʝ ʠʟʜʘʥʢʝ, ʢʘʦ ʠ ʚʝ˂ʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʦʜ ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʦʤ ʤʝʪʦʜʦʤ ʨʘʟʤʦʞʘʚʘˁʘ.  

× ʄʘʩʘ ʧʣʦʜʦʚʘ ʤʘʣʠʥʝ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʟʥʘʯʘʿʥʦ ʩʝ ʤʝˁʘʣʘ ʪʦʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʭ 

ʛʦʜʠʥʘ ʠ ʧʦʢʘʟʠʚʘʣʘ ʿʝ ʨʘʟʣʠʯʠʪʝ ʪʨʝʥʜʦʚʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʦʨʪʝ ʠ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ 

ʤʘʪʝʨʠʿʘʣʘ, ʜʦʢ ʥʠʩʫ ʫʦʯʝʥʝ ʥʠʢʘʢʚʝ ʚʘʨʠʿʘʮʠʿʝ ʫ ʤʘʩʠ ʧʣʦʜʦʚʘ ʠʟʤʝʹʫ ʨʘʟʣʠʯʠʪʠʭ 

ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ. ʅʘʿʚʝ˂ʘ ʤʘʩʘ ʧʣʦʜʘ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ ʢʦʜ ʩʦʨʪʝ 

ɺʠʣʘʤʝʪ. ʋʧʨʘʚʦ ʪʝ ʛʦʜʠʥʝ, ʦʚʘ ʩʦʨʪʘ ʿʝ ʦʩʪʚʘʨʠʣʘ ʠ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ, ʜʦʢ ʿʝ ʪʦʢʦʤ 

ʥʘʨʝʜʥʠʭ ʛʦʜʠʥʘ, ʧʨʠʥʦʩ ʧʦʩʪʝʧʝʥʦ ʦʧʘʜʘʦ. ʇʦʟʠʪʠʚʘʥ ʫʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʥʘ ʦʩʪʚʘʨʝʥ ʧʨʠʥʦʩ ʫʪʚʨʹʝʥ ʿʝ ʢʦʜ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʫ 2019. 

ʛʦʜʠʥʠ, ʜʦʢ ʩʝ ʪʦʢʦʤ ʛʦʜʠʥʘ ʨʘʟʣʠʢʘ ʧʦʩʪʝʧʝʥʦ ʩʤʘˁʠʚʘʣʘ. ɺʝ˂ʝ ʩʪʦʧʝ ʟʘʣʠʚʘˁʘ 

ʧʦʟʠʪʠʚʥʦ ʩʫ ʫʪʠʮʘʣʝ ʥʘ ʚʠʩʠʥʫ ʠʟʜʘʥʢʘ ʠ ʜʫʞʠʥʫ ʨʦʜʥʠʭ ʛʨʘʥʘ ʰʪʦ ʿʝ ʨʝʟʫʣʪʠʨʘʣʦ 

ʚʝ˂ʠʤ ʧʨʠʥʦʩʠʤʘ ʧʘ ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʦʩʪʚʘʨʝʥ ʧʨʠ 100% ɽʊʩ, ʩ 

ʪʝʥʜʝʥʮʠʿʦʤ ʦʧʘʜʘˁʘ ʧʨʠ ʩʤʘˁʝʥʦʿ ʢʦʣʠʯʠʥʠ ʚʦʜʝ. ʉʣʠʯʘʥ ʪʨʝʥʜ ʿʝ ʫʦʯʝʥ ʢʦʜ ʩʦʨʪʝ 

ʄʠʢʝʨ ʢʦʜ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ, ʜʦʢ ʿʝ ʧʨʠ ʚʦʜʥʦʤ ʜʝʬʠʮʠʪʫ ʦʜ 

50% ɽʊʩ ʝʚʠʜʝʥʪʠʨʘʥ ʚʝ˂ʠ ʧʨʠʥʦʩ ʥʝʛʦ ʧʨʠ ʦʧʪʠʤʘʣʥʦʤ ʥʘʚʦʜˁʘʚʘˁʫ ʢʦʜ ʩʘʜʥʠʮʘ 

ʜʦʙʠʿʝʥʠʭ ʠʟʜʘʥʮʠʤʘ. 

× ʈʘʟʣʠʢʝ ʠʟʤʝʹʫ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʭ ʙʠˀʘʢʘ ʠ ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ 

ʨʘʟʤʥʦʞʘʚʘˁʘ ʙʠʣʝ ʩʫ ʥʘʿʠʟʨʘʞʝʥʠʿʝ ʪʦʢʦʤ ʧʨʚʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʥʘʨʦʯʠʪʦ ʫ 

ʧʦʛʣʝʜʫ ʚʝʛʝʪʘʪʠʚʥʠʭ ʠ ʛʝʥʝʨʘʪʠʚʥʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʢʘʦ ʠ ʦʩʪʚʘʨʝʥʦʛ ʧʨʠʥʦʩʘ. 

ʄʝʹʫʪʠʤ, ʫʦʯʝʥʦ ʿʝ ʧʦʩʪʝʧʝʥʦ ʩʤʘˁʝˁʝ ʨʘʟʣʠʢʘ ʪʦʢʦʤ ʥʘʨʝʜʥʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ, 

ʪʘʢʦ ʜʘ ʿʝ ʥʘʢʦʥ ʪʨʠ ʜʦ ʯʝʪʠʨʠ ʛʦʜʠʥʝ ʧʦʩʪʝʧʝʥʦ ʜʦʰʣʦ ʜʦ ʠʟʿʝʜʥʘʯʘʚʘˁʘ ʜʫʞʠʥʝ 

ʠʟʜʘʥʢʘ, ʠʥʪʝʨʥʦʜʠʿʘ, ʤʘʩʝ ʧʣʦʜʘ, ʧʨʠʥʦʩʘ ʠʟʤʝʹʫ ʙʠˀʘʢʘ ʨʘʟʣʠʯʠʪʦʛ ʧʦʨʝʢʣʘ. 

× ʋʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʩʘʜʨʞʘʿ ʧʨʠʤʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ ʫ ʧʣʦʜʫ ʙʠʦ ʿʝ ʦʯʠʛʣʝʜʘʥ ʪʦʢʦʤ 
ʮʝʣʦʢʫʧʥʦʛ ʧʝʨʠʦʜʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʉʘʜʨʞʘʿ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ ʙʠʦ ʿʝ ʚʝ˂ʠ ʢʦʜ 

ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ ɺʠʣʘʤʝʪ. ʅʘʿʚʠʰʝ ʚʨʝʜʥʦʩʪʠ ʨʘʩʪʚʦʨˀʠʚʝ ʩʫʚʝ ʤʘʪʝʨʠʿʝ 

ʝʚʠʜʝʥʪʠʨʘʥʝ ʩʫ ʧʨʠ ʨʝʞʠʤʫ ʥʘʚʦʜˁʘʚʘˁʘ ʦʜ 25% ɽʊʩ. ʉʘʜʨʞʘʿ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ 

ʧʨʘʪʠʦ ʿʝ ʪʨʝʥʜ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ, ʩʘ ʥʘʿʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ 

ʪʦʢʦʤ ʩʚʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ. ʊʘʢʦʹʝ ʠ ʫʪʠʮʘʿ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʥʘ ʩʘʜʨʞʘʿ 

ʠʥʚʝʨʪʥʠʭ ʠ ʫʢʫʧʥʠʭ ʰʝ˂ʝʨʘ ʿʝ ʙʠʦ ʟʥʘʯʘʿʘʥ. ʂʦʜ ʩʦʨʪʝ ʄʠʢʝʨ, ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ 

ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʠ ʠʥʚʝʨʪʥʠʭ ʰʝ˂ʝʨʘ ʩʫ ʠʟʤʝʨʝʥʝ ʧʨʠ ʦʧʪʠʤʘʣʥʦʤ ʥʘʚʦʜˁʘʚʘˁʫ ʪʦʢʦʤ 

ʧʨʚʝ ʛʦʜʠʥʝ ʧʣʦʜʦʥʦʰʝˁʘ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʚʦʜʥʠ ʜʝʬʠʮʠʪ ʦʜ 25% ɽʊʩ ʢʦʜ ʦʙʘ 

ʪʠʧʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʫʩʣʦʚʠʦ ʥʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʰʝ˂ʝʨʘ. ɺʝ˂ʠ ʩʘʜʨʞʘʿ ʰʝ˂ʝʨʘ ʧʨʠ 

ʚʦʜʥʦʤ ʜʝʬʠʮʠʪʫ ʦʜ 25% ɽʊʩ ʤʦʞʝ ʩʝ ʧʨʠʧʠʩʘʪʠ ʠ ʧʨʠʣʘʛʦʜˀʠʚʦʩʪʠ ʧʦʤʝʥʫʪʝ ʩʦʨʪʝ ʥʘ 

ʩʪʨʝʩ ʦʜ ʩʫʰʝ. ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʙʠʦ ʿʝ ʚʝ˂ʠ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʦʨʪʫ ʄʠʢʝʨ ʪʦʢʦʤ ʩʚʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ, ʜʦʢ ʿʝ ʫʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ 

ʦʚʘʿ ʧʘʨʘʤʝʪʘʨ ʚʘʨʠʨʘʦ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʠʥʪʝʨʘʢʮʠʿʝ ʩʘ ʛʝʥʦʪʠʧʦʤ ʠ ʨʝʞʠʤʦʤ 

ʥʘʚʦʜˁʘʚʘˁʘ. ʅʘʿʚʠʰʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʢʠʩʝʣʠʥʘ ʝʚʠʜʝʥʪʠʨʘʥʝ ʩʫ ʫ 

ʠʥʪʝʨʘʢʮʠʿʠ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʩʘ ʙʠˀʢʘʤʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ 

ʪʦʢʦʤ ʩʚʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠ ʫ ʠʥʪʝʨʘʢʮʠʿʠ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʩʘ 50% ɽʊʩ ʫ 2019. 
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ʛʦʜʠʥʠ, ʫʢʘʟʫʿʫ˂ʠ ʪʘʢʦʹʝ ʜʘ ʿʝ ʩʦʨʪʘ ɺʠʣʘʤʝʪ ʧʦʛʦʜʥʘ ʟʘ ʛʘʿʝˁʝ ʫ ʩʣʫʯʘʿʫ ʩʘ ʦʛʨʘʥʠʯʝʥʦʤ 

ʢʦʣʠʯʠʥʦʤ ʚʦʜʝ. 

× ɺʠʩʦʢʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʰʝ˂ʝʨʘ ʠ ʥʠʩʢʝ ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʢʠʩʝʣʠʥʘ ʫʪʠʮʘʣʝ ʩʫ ʥʘ 
ʧʦʚʝ˂ʘˁʝ ʠʥʜʝʢʩʘ ʩʣʘʩʪʠ ʧʣʦʜʘ ʩʦʨʪʝ ʄʠʢʝʨ, ʰʪʦ ʫʢʘʟʫʿʝ ʜʘ ʛʝʥʝʪʠʯʢʠ ʧʦʪʝʥʮʠʿʘʣ ʩʦʨʪʝ 

ʄʠʢʝʨ ʧʨʝʜʩʪʘʚˀʘ ʜʦʤʠʥʘʥʪʘʥ ʬʘʢʪʦʨ ʫ ʧʦʩʪʠʟʘˁʫ ʚʠʩʦʢʦʛ ʥʠʚʦʘ ʩʣʘʪʢʦ˂ʝ ʧʣʦʜʘ. 

× ʉʘʜʨʞʘʿ ʚʠʪʘʤʠʥʘ ʉ ʠ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʙʠʦ ʿʝ ʚʝ˂ʠ ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʦʨʪʫ ʄʠʢʝʨ ʪʦʢʦʤ ʩʚʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ. ɺʝ˂ʘ ʚʨʝʜʥʦʩʪ ʫʢʫʧʥʠʭ ʬʝʥʦʣʘ ʪʦʢʦʤ 

ʠʩʧʠʪʠʚʘʥʠʭ ʛʦʜʠʥʘ ʠʟʤʝʨʝʥʘ ʿʝ ʢʦʜ ʩʦʨʪʝ ʄʠʢʝʨ ʫ ʦʜʥʦʩʫ ʥʘ ɺʠʣʘʤʝʪ. ʋ ʫʩʣʦʚʠʤʘ 

ʥʝʜʦʩʪʘʪʢʘ ʚʦʜʝ, ʙʠˀʢʝ ʧʨʦʠʟʚʦʜʝ ʜʦʩʪʘ ʦʜʙʨʘʤʙʝʥʠʭ ʤʝʪʘʙʦʣʠʪʘ, ʪʘʢʦ ʜʘ ʿʝ ʜʝʬʠʮʠʪ 

ʚʦʜʝ ʦʜ 25% ɽʊʩ ʫ ʥʘʰʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʫʪʠʮʘʦ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʬʝʥʦʣʘ ʫ 

ʧʣʦʜʦʚʠʤʘ ʙʠˀʘʢʘ ʜʦʙʠʿʝʥʠʭ ʩʪʘʥʜʘʨʜʥʠʤ ʥʘʯʠʥʦʤ ʨʘʟʤʥʦʞʘʚʘˁʘ ʫ 2019. ʛʦʜʠʥʠ, ʢʘʦ ʠ 

ʢʦʜ ʩʦʨʪʝ ɺʠʣʘʤʝʪ ʪʦʢʦʤ 2021. ʛʦʜʠʥʝ. ʊʦʢʦʤ 2021. ʛʦʜʠʥʝ, ʜʝʬʠʮʠʪ ʚʦʜʝ ʦʜ 25% ɽʊʩ 

ʫʪʠʮʘʦ ʥʘ ʧʦʚʝ˂ʘˁʝ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ. ʉʘʜʨʞʘʿ ʫʢʫʧʥʠʭ 

ʬʝʥʦʣʘ ʥʠʿʝ ʙʠʦ ʫ ʢʦʨʝʣʘʮʠʿʠ ʩʘ ʫʢʫʧʥʠʤ ʘʥʪʦʮʠʿʘʥʠʤʘ.ʊʦʢʦʤ ʩʚʠʭ ʛʦʜʠʥʘ ʠʩʪʨʘʞʠʚʘˁʘ, 

ʥʠʿʝ ʫʦʯʝʥʘ ʧʨʘʚʠʣʥʦʩʪ ʫ ʧʦʛʣʝʜʫ ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʝ ʘʢʪʠʚʥʦʩʪʠ ʧʣʦʜʘ, ʰʪʦ ʩʝ ʤʦʞʝ 

ʧʨʠʧʠʩʘʪʠ ʫʪʠʮʘʿʫ ʬʘʢʪʦʨʘ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ. ʋ 2021. ʛʦʜʠʥʠ, ʢʦʿʘ ʿʝ ʙʠʣʘ ʥʘʿʩʫʰʥʠʿʘ, 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʘ ʘʢʪʠʚʥʦʩʪ ʧʣʦʜʘ ʿʝ ʙʠʣʘ ʩʪʘʙʠʣʥʘ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʨʝʞʠʤ ʥʘʚʦʜˁʘʚʘˁʘ.  

× ʇʨʦʤʝʥʝ ʢʦʿʝ ʩʫ ʩʝ ʿʘʚʠʣʝ ʫ ʙʠʦʣʦʰʢʠʤ ʠ ʧʨʦʠʟʚʦʜʥʠʤ ʦʩʦʙʠʥʘʤʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ 
ʤʘʣʠʥʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʪʠʮʘʿʘ ʩʦʨʪʝ, ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠ ʨʝʞʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ 

ʫʢʘʟʫʿʫ ʜʘ ʿʝ ʥʘʿʙʦˀʝ ʨʝʟʫʣʪʘʪʝ ʫ ʧʦʛʣʝʜʫ ʚʠʩʠʥʝ ʧʨʠʥʦʩʘ, ʩʘʜʨʞʘʿʘ ʚʠʪʘʤʠʥʘ ʉ ʠ 

ʘʥʪʦʮʠʿʘʥʘ ʫ ʧʣʦʜʫ ʠʩʧʦˀʠʣʘ ʩʦʨʪʘ ɺʠʣʘʤʝʪ. ʊʘʢʦʹʝ, ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʧʦʢʘʟʘʣʠ 

ʜʘ ʩʦʨʪʘ ʄʠʢʝʨ ʠʤʘ ʩʫʧʝʨʠʦʨʥʠ ʚʝʛʝʪʘʪʠʚʥʠ ʠ ʛʝʥʝʨʘʪʠʚʥʠ ʧʦʪʝʥʮʠʿʘʣ, ʢʘʦ ʠ ʠʟʫʟʝʪʘʥ 

ʫʢʫʩ ʧʣʦʜʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʩʦʨʪʦʤ ɺʠʣʘʤʝʪ, ʰʪʦ ʿʝ ʯʠʥʠ ʙʦˀʠʤ ʠʟʙʦʨʦʤ ʟʘ ʧʨʦʠʟʚʦʹʘʯʝ 

ʢʦʿʠ ʞʝʣʝ ʜʘ ʧʦʩʪʠʛʥʫ ʙʦˀʠ ʢʚʘʣʠʪʝʪ ʧʣʦʜʦʚʘ ʟʘ ʢʦʤʙʠʥʦʚʘʥʫ ʥʘʤʝʥʫ, ʧʦʩʝʙʥʦ ʫʢʦʣʠʢʦ 

ʩʫ ʦʙʝʟʙʝʹʝʥʠ ʦʧʪʠʤʘʣʥʠ ʫʩʣʦʚʠ ʥʘʚʦʜˁʘʚʘˁʘ. ʅʘʿʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʦʩʪʚʘʨʝʥʦʛ ʧʨʠʥʦʩʘ 

ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʫ ʧʨʠ ʦʧʪʠʤʘʣʥʦʤ ʥʘʚʦʜˁʘʚʘˁʫ. ʋʪʠʮʘʿ ʧʦʨʝʢʣʘ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʥʘ 

ʦʩʪʚʘʨʝʥ ʧʨʠʥʦʩ ʫʦʯʝʥ ʿʝ ʪʦʢʦʤ ʧʨʚʝ ʛʦʜʠʥʝ ʧʣʦʜʦʥʦʰʝˁʘ, ʩʘ ʚʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʢʦʜ 

ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ. ʇʦʨʝʢʣʦ ʩʘʜʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʪʦʢʦʤ ʛʦʜʠʥʘ ʿʝ 

ʨʘʟʣʠʯʠʪʦ ʫʪʠʮʘʣʦ ʥʘ ʩʘʜʨʞʘʿ ʩʝʢʫʥʜʘʨʥʠʭ ʤʝʪʘʙʦʣʠʪʘ ʫ ʧʣʦʜʫ ʤʘʣʠʥʝ. ʅʘʿʚʠʰʝ 

ʚʨʝʜʥʦʩʪʠ ʩʘʜʨʞʘʿʘ ʫʢʫʧʥʠʭ ʘʥʪʦʮʠʿʘʥʘ ʩʫ ʠʟʤʝʨʝʥʝ ʢʦʜ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ 

ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʪʦʢʦʤ 2019. ʛʦʜʠʥʝ, ʜʦʢ ʿʝ ʫ 2021. ʛʦʜʠʥʠ ʫʦʯʝʥ ʩʫʧʨʦʪʘʥ ʪʨʝʥʜ. 

ʊʦʢʦʤ 2020. ʛʦʜʠʥʝ, ʧʣʦʜʦʚʠ ʩʘ ʩʘʜʥʠʮʘ ʧʨʦʠʟʚʝʜʝʥʠʭ ʤʠʢʨʦʨʘʟʤʥʦʞʘʚʘˁʝʤ ʠʤʘʣʝ ʩʫ 

ʚʠʰʝ ʚʨʝʜʥʦʩʪʠ ʘʥʪʠʢʩʠʜʘʪʠʚʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʧʣʦʜʘ, ʰʪʦ ʤʦʞʝ ʫʢʘʟʠʚʘʪʠ ʥʘ ˁʠʭʦʚʫ ʙʦˀʫ 

ʩʧʦʩʦʙʥʦʩʪ ʦʜʛʦʚʦʨʘ ʥʘ ʩʪʨʝʩʥʝ ʫʩʣʦʚʝ ʠʟʘʟʚʘʥʝ ʦʙʠʣʥʠʤ ʧʘʜʘʚʠʥʘʤʘ.  
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ɹʠʦʛʨʘʬʠʿʘ ʘʫʪʦʨʘ 

 

ʊʘʪʿʘʥʘ (ʉʘʰʘ) ɸʥʹʝʣʠ˂, ʜʝʚʦʿʘʯʢʦ ʄʘʨʿʘʥʦʚʠ˂, ʨʦʹʝʥʘ ʿʝ 3. ʤʘʨʪʘ 1991. ʛʦʜʠʥʝ ʫ 

ʏʘʯʢʫ. ʆʩʥʦʚʥʫ ʠ ʩʨʝʜˁʫ ʰʢʦʣʫ ʟʘʚʨʰʠʣʘ ʿʝ ʫ ʏʘʯʢʫ. ʇʦ ʟʘʚʨʰʝʪʢʫ ʩʨʝʜˁʝ ʰʢʦʣʝ 2010. 

ʛʦʜʠʥʝ ʫʧʠʩʘʣʘ ʿʝ ʇʨʠʨʦʜʥʦ-ʤʘʪʝʤʘʪʠʯʢʠ ʬʘʢʫʣʪʝʪ, ʋʥʠʚʝʨʟʠʪʝʪa ʫ ʂʨʘʛʫʿʝʚʮʫ ʥʘ 

ʩʪʫʜʠʿʩʢʦʤ ʧʨʦʛʨʘʤʫ ʙʠʦʣʦʛʠʿʘ. ʆʩʥʦʚʥʝ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ ʟʘʚʨʰʠʣʘ ʿʝ 2014. ʛʦʜʠʥʝ ʩʘ 

ʧʨʦʩʝʯʥʦʤ ʦʮʝʥʦʤ 8,74. ʅʘ ʠʩʪʦʤ ʬʘʢʫʣʪʝʪʫ ʫʧʠʩʘʣʘ ʿʝ ʤʘʩʪʝʨ ʘʢʘʜʝʤʩʢʝ ʩʪʫʜʠʿʝ ʰʢʦʣʩʢʝ 

2014/15 ʛʦʜʠʥʝ, ʩʤʝʨ ʙʠʦʣʦʛʠʿʘ ʠ ʟʘʚʨʰʠʣʘ ʩʘ ʧʨʦʩʝʯʥʦʤ ʦʮʝʥʦʤ 9,62. ɼʦʢʪʦʨʩʢʝ ʘʢʘʜʝʤʩʢʝ 

ʩʪʫʜʠʿʝ ʥʘ ʩʤʝʨʫ ɺʦ˂ʘʨʩʪʚʦ ʫʧʠʩʘʣʘ ʿʝ ʥʘ ʇʦˀʦʧʨʠʚʨʝʜʥʦʤ ʬʘʢʫʣʪʝʪʫ, ʋʥʠʚʝʨʟʠʪʝʪa ʫ 

ɹʝʦʛʨʘʜʫ ʰʢʦʣʩʢʝ 2017/18. ʛʦʜʠʥʝ.  

ʋ ʀʥʩʪʠʪʫʪʫ ʟʘ ʚʦ˂ʘʨʩʪʚʦ, ʏʘʯʘʢ ʟʘʧʦʩʣʝʥʘ ʿʝ ʦʜ 2017. ʛʦʜʠʥʝ ʥʘ ʆʜʝˀʝˁʫ ʟʘ 

ʌʠʟʠʦʣʦʛʠʿʫ ʚʦ˂ʘʢʘ. ʋ ʟʚʘˁʝ ʠʩʪʨʘʞʠʚʘʯ-ʧʨʠʧʨʘʚʥʠʢ ʠʟʘʙʨʘʥʘ ʿʝ 2018. ʛʦʜʠʥʝ, ʜʦʢ ʿʝ ʫ 

ʟʚʘˁʝ ʠʩʪʨʘʞʠʚʘʯ-ʩʘʨʘʜʥʠʢ ʠʟʘʙʨʘʥʘ 2022. ʛʦʜʠʥʝ. 

ʋʯʝʩʪʚʦʚʘʣʘ ʿʝ ʫ ʨʝʘʣʠʟʘʮʠʿʠ ʧʨʦʿʝʢʪʘ ʊʈ31064: Ăʉʪʚʘʨʘˁʝ ʠ ʦʯʫʚʘˁʝ ʛʝʥʝʪʠʯʢʦʛ 

ʧʦʪʝʥʮʠʿʘʣʘ ʢʦʥʪʠʥʝʥʪʘʣʥʠʭ ʚʨʩʪʘ ʚʦ˂ʘʢʘῤ ʬʠʥʘʥʩʠʨʘʥʦʛ ʩʨʝʜʩʪʚʠʤʘ ʄʠʥʠʩʪʘʨʩʪʚʘ 

ʧʨʦʩʚʝʪʝ, ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʟʚʦʿʘ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. ʋ ʦʢʚʠʨʫ ʧʨʦʛʨʘʤʘ PROMIS 

ʬʠʥʘʥʩʠʨʘʥʦʛ ʩʨʝʜʩʪʚʠʤʘ ʌʦʥʜʘ ʟʘ ʥʘʫʢʫ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ, ʫʯʝʩʪʚʦʚʘʣʘ ʿʝ ʫ ʨʝʘʣʠʟʘʮʠʿʠ 

ʧʨʦʿʝʢʪʘ ñConservation and Plum pox virus eradication from Serbian autochthonous plum 

genotypes using cryotechniques ï CryoPlumò. ʋʯʝʩʥʠʢ ʿʝ COST ʘʢʮʠʿʝ CA21157European 

Network for Innovative Woody Plant Cloning (COPYTREE) ʫ ʧʝʨʠʦʜʫ ʦʜ 2022. ʜʦ 2026. ʛʦʜʠʥʝ. 

ʋʯʝʩʪʚʦʚʘʣʘ ʿʝ ʥʘ ʧʨʦʿʝʢʪʠʤʘ ʙʠʣʘʪʝʨʘʣʥʝ ʩʘʨʘʜˁʝ ñIn vitro propagation, conservation and 

quantification of biological activity of fruits of small fruit species and grapevineò ʩʘ ʈʝʧʫʙʣʠʢʦʤ 

ʍʨʚʘʪʩʢʦʤ ʠ ñIncidence and molecular diversity of economically important and newly 

characterized viruses of Rubus species in Slovenia and Serbiaò, ʩʘ ʈʝʧʫʙʣʠʢʦʤ ʉʣʦʚʝʥʠʿʦʤ.  

ɸʫʪʦʨ ʿʝ ʠ ʢʦʘʫʪʦʨ 55 ʙʠʙʣʠʦʛʨʘʬʩʢʠʭ ʿʝʜʠʥʠʮʘ. 

 

  



Литература 

157 

 

ʀʟʿʘʚʘ ʦ ʘʫʪʦʨʩʪʚʫ 

 

 
ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʘʫʪʦʨʘ: ʊʘʪʿʘʥʘ ɸʥʹʝʣʠ˂ 

ɹʨʦʿ ʠʥʜʝʢʩʘ: ɺɺ 170020 

 

ʀʟʿʘʚˀʫʿʝʤ 

 

ʜʘ ʿʝ ʜʦʢʪʦʨʩʢʘ ʜʠʩʝʨʪʘʮʠʿʘ ʧʦʜ ʥʘʩʣʦʚʦʤ 

ɹʠʦʣʦʰʢʝ ʠ ʧʨʦʠʟʚʦʜʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ ʤʘʣʠʥʝ ʛʘʿʝʥʠʭ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʨʝʞʠʤʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ 

 

Å ʨʝʟʫʣʪʘʪ ʩʦʧʩʪʚʝʥʦʛ ʠʩʪʨʘʞʠʚʘʯʢʦʛ ʨʘʜʘ; 

Å ʜʘ ʜʠʩʝʨʪʘʮʠʿʘ ʫ ʮʝʣʠʥʠ ʥʠ ʫ ʜʝʣʦʚʠʤʘ ʥʠʿʝ ʙʠʣʘ ʧʨʝʜʣʦʞʝʥʘ ʟʘ ʩʪʠʮʘˁʝ ʜʨʫʛʝ ʜʠʧʣʦʤʝ 

ʧʨʝʤʘ ʩʪʫʜʠʿʩʢʠʤ ʧʨʦʛʨʘʤʠʤʘ ʜʨʫʛʠʭ ʚʠʩʦʢʦʰʢʦʣʩʢʠʭ ʫʩʪʘʥʦʚʘ; 

Å ʜʘ ʩʫ ʨʝʟʫʣʪʘʪʠ ʢʦʨʝʢʪʥʦ ʥʘʚʝʜʝʥʠ ʠ 

Å ʜʘ ʥʠʩʘʤ ʢʨʰʠʦ/ʣʘ ʘʫʪʦʨʩʢʘ ʧʨʘʚʘ ʠ ʢʦʨʠʩʪʠʦ/ʣʘ ʠʥʪʝʣʝʢʪʫʘʣʥʫ ʩʚʦʿʠʥʫ ʜʨʫʛʠʭ ʣʠʮʘ.  

  

 

 

           ʇʦʪʧʠʩ ʘʫʪʦʨʘ 

 

ʋ ɹʝʦʛʨʘʜʫ, _________________ 

        ____________________________ 
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ʀʟʿʘʚʘ o ʠʩʪʦʚʝʪʥʦʩʪʠ ʰʪʘʤʧʘʥʝ ʠ ʝʣʝʢʪʨʦʥʩʢʝ ʚʝʨʟʠʿʝ ʜʦʢʪʦʨʩʢʦʛ ʨʘʜʘ 

 

 

ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʘʫʪʦʨʘ: ʊʘʪʿʘʥʘ ɸʥʹʝʣʠ˂ 

 ɹʨʦʿ ʠʥʜʝʢʩʘ: ɺɺ 170020 

 ʉʪʫʜʠʿʩʢʠ ʧʨʦʛʨʘʤ: ɺʦ˂ʘʨʩʪʚʦ 

 ʅʘʩʣʦʚ ʨʘʜʘ: ɹʠʦʣʦʰʢʝ ʠ ʧʨʦʠʟʚʦʜʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ 

ʤʘʣʠʥʝ ʛʘʿʝʥʠʭ ʫ ʨʘʟʣʠʯʠʪʠʤ ʨʝʞʠʤʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ  

ʄʝʥʪʦʨʠ: ʧʨʦʬ.ʜʨ ɼʨʘʛʘʥ ʈʘʜʠʚʦʿʝʚʠ˂, ʨʝʜʦʚʥʠ ʧʨʦʬʝʩʦʨ, ʇʦˀʦʧʨʠʚʨʝʜʥʦʛ ʬʘʢʫʣʪʝʪʘ ʫ 

ɿʝʤʫʥʫ ʠ ʜʨ ʊʘʪʿʘʥʘ ɺʫʿʦʚʠ˂, ʥʘʫʯʥʠ ʩʘʚʝʪʥʠʢ, ʀʥʩʪʠʪʫʪ ʟʘ ʚʦ˂ʘʨʩʪʚʦ, ʏʘʯʘʢ 

 

ʀʟʿʘʚˀʫʿʝʤ ʜʘ ʿʝ ʰʪʘʤʧʘʥʘ ʚʝʨʟʠʿʘ ʤʦʛ ʜʦʢʪʦʨʩʢʦʛ ʨʘʜʘ ʠʩʪʦʚʝʪʥʘ ʝʣʝʢʪʨʦʥʩʢʦʿ ʚʝʨʟʠʿʠ ʢʦʿʫ 

ʩʘʤ ʧʨʝʜʘʦ/ʣʘ ʨʘʜʠ ʧʦʭʨʘˁʠʚʘˁʘ ʫ ɼʠʛʠʪʘʣʥʦʤ ʨʝʧʦʟʠʪʦʨʠʿʫʤʫ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ 

ɹʝʦʛʨʘʜʫ.  

ɼʦʟʚʦˀʘʚʘʤ ʜʘ ʩʝ ʦʙʿʘʚʝ ʤʦʿʠ ʣʠʯʥʠ ʧʦʜʘʮʠ ʚʝʟʘʥʠ ʟʘ ʜʦʙʠʿʘˁʝ ʘʢʘʜʝʤʩʢʦʛ ʥʘʟʠʚʘ ʜʦʢʪʦʨʘ 

ʥʘʫʢʘ, ʢʘʦ ʰʪʦ ʩʫ ʠʤʝ ʠ ʧʨʝʟʠʤʝ, ʛʦʜʠʥʘ ʠ ʤʝʩʪʦ ʨʦʹʝˁʘ ʠ ʜʘʪʫʤ ʦʜʙʨʘʥʝ ʨʘʜʘ.  

ʆʚʠ ʣʠʯʥʠ ʧʦʜʘʮʠ ʤʦʛʫ ʩʝ ʦʙʿʘʚʠʪʠ ʥʘ ʤʨʝʞʥʠʤ ʩʪʨʘʥʠʮʘʤʘ ʜʠʛʠʪʘʣʥʝ ʙʠʙʣʠʦʪʝʢʝ, ʫ 

ʝʣʝʢʪʨʦʥʩʢʦʤ ʢʘʪʘʣʦʛʫ ʠ ʫ ʧʫʙʣʠʢʘʮʠʿʘʤʘ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ. 

 

 

 

 

 

 

           ʇʦʪʧʠʩ ʘʫʪʦʨʘ 

ʋ ɹʝʦʛʨʘʜʫ, _________________ 

       

  

____________________________ 
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ʀʟʿʘʚʘ ʦ ʢʦʨʠʰ˂ʝˁʫ 

ʆʚʣʘʰ˂ʫʿʝʤ ʋʥʠʚʝʨʟʠʪʝʪʩʢʫ ʙʠʙʣʠʦʪʝʢʫ Ăʉʚʝʪʦʟʘʨ ʄʘʨʢʦʚʠ˂ñ ʜʘ ʫ ɼʠʛʠʪʘʣʥʠ 

ʈʝʧʦʟʠʪʦʨʠʿʫʤ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ ɹʝʦʛʨʘʜʫ ʫʥʝʩʝ ʤʦʿʫ ʜʦʢʪʦʨʩʢʫ ʜʠʩʝʨʪʘʮʠʿʫ ʧʦʜ ʥʘʩʣʦʚʦʤ:  

ɹʠʦʣʦʰʢʝ ʠ ʧʨʦʠʟʚʦʜʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʭ ʩʘʜʥʠʮʘ ʤʘʣʠʥʝ ʛʘʿʝʥʠʭ ʫ 

ʨʘʟʣʠʯʠʪʠʤ ʨʝʞʠʤʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ 

ʢʦʿʘ ʿʝ ʤʦʿʝ ʘʫʪʦʨʩʢʦ ʜʝʣʦ. 

 

ɼʠʩʝʨʪʘʮʠʿʫ ʩʘ ʩʚʠʤ ʧʨʠʣʦʟʠʤʘ ʧʨʝʜʘʦ/ʣʘ ʩʘʤ ʫ ʝʣʝʢʪʨʦʥʩʢʦʤ ʬʦʨʤʘʪʫ ʧʦʛʦʜʥʦʤ ʟʘ ʪʨʘʿʥʦ 

ʘʨʭʠʚʠʨʘˁʝ. 

ʄʦʿʫ ʜʦʢʪʦʨʩʢʫ ʜʠʩʝʨʪʘʮʠʿʫ ʧʦʭʨʘˁʝʥʫ ʫ ɼʠʛʠʪʘʣʥʦʤ ʨʝʧʦʟʠʪʦʨʠʿʫʤʫ ʋʥʠʚʝʨʟʠʪʝʪʘ ʫ 

ɹʝʦʛʨʘʜʫ ʠ ʜʦʩʪʫʧʥʫ ʫ ʦʪʚʦʨʝʥʦʤ ʧʨʠʩʪʫʧʫ ʤʦʛʫ ʜʘ ʢʦʨʠʩʪʝ ʩʚʠ ʢʦʿʠ ʧʦʰʪʫʿʫ ʦʜʨʝʜʙʝ 

ʩʘʜʨʞʘʥʝ ʫ ʦʜʘʙʨʘʥʦʤ ʪʠʧʫ ʣʠʮʝʥʮʝ ʂʨʝʘʪʠʚʥʝ ʟʘʿʝʜʥʠʮʝ (Creative Commons) ʟʘ ʢʦʿʫ ʩʘʤ ʩʝ 

ʦʜʣʫʯʠʦ/ʣʘ. 

1. ɸʫʪʦʨʩʪʚʦ (CC BY) 

2. ɸʫʪʦʨʩʪʚʦ ï ʥʝʢʦʤʝʨʮʠʿʘʣʥʦ (CC BY-NC) 

3. ɸʫʪʦʨʩʪʚʦ ï ʥʝʢʦʤʝʨʮʠʿʘʣʥʦ ï ʙʝʟ ʧʨʝʨʘʜʘ (CC BY-NC-ND) 

4. ɸʫʪʦʨʩʪʚʦ ï ʥʝʢʦʤʝʨʮʠʿʘʣʥʦ ï ʜʝʣʠʪʠ ʧʦʜ ʠʩʪʠʤ ʫʩʣʦʚʠʤʘ (CC BY-NC-SA) 

5. ɸʫʪʦʨʩʪʚʦ ï ʙʝʟ ʧʨʝʨʘʜʘ (CC BY-ND) 

6. ɸʫʪʦʨʩʪʚʦ ï ʜʝʣʠʪʠ ʧʦʜ ʠʩʪʠʤ ʫʩʣʦʚʠʤʘ (CC BY-SA) 

 

 

 

 

 

 

           ʇʦʪʧʠʩ ʘʫʪʦʨʘ 

 

ʋ ɹʝʦʛʨʘʜʫ, _________________ 

        ____________________________ 
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1. ɸʫʪʦʨʩʪʚʦ.  ɼʦʟʚʦˀʘʚʘʪʝ ʫʤʥʦʞʘʚʘˁʝ, ʜʠʩʪʨʠʙʫʮʠʿʫ ʠ ʿʘʚʥʦ ʩʘʦʧʰʪʘʚʘˁʝ ʜʝʣʘ, ʠ 

ʧʨʝʨʘʜʝ, ʘʢʦ ʩʝ ʥʘʚʝʜʝ ʠʤʝ ʘʫʪʦʨʘ ʥʘ ʥʘʯʠʥ ʦʜʨʝʹʝʥ ʦʜ ʩʪʨʘʥʝ ʘʫʪʦʨʘ ʠʣʠ ʜʘʚʘʦʮʘ ʣʠʮʝʥʮʝ, 

ʯʘʢ ʠ ʫ ʢʦʤʝʨʮʠʿʘʣʥʝ ʩʚʨʭʝ. ʆʚʦ ʿʝ ʥʘʿʩʣʦʙʦʜʥʠʿʘ ʦʜ ʩʚʠʭ ʣʠʮʝʥʮʠ. 

2. ɸʫʪʦʨʩʪʚʦ ï ʥʝʢʦʤʝʨʮʠʿʘʣʥʦ. ɼʦʟʚʦˀʘʚʘʪʝ ʫʤʥʦʞʘʚʘˁʝ, ʜʠʩʪʨʠʙʫʮʠʿʫ ʠ ʿʘʚʥʦ 

ʩʘʦʧʰʪʘʚʘˁʝ ʜʝʣʘ, ʠ ʧʨʝʨʘʜʝ, ʘʢʦ ʩʝ ʥʘʚʝʜʝ ʠʤʝ ʘʫʪʦʨʘ ʥʘ ʥʘʯʠʥ ʦʜʨʝʹʝʥ ʦʜ ʩʪʨʘʥʝ ʘʫʪʦʨʘ 

ʠʣʠ ʜʘʚʘʦʮʘ ʣʠʮʝʥʮʝ. ʆʚʘ ʣʠʮʝʥʮʘ ʥʝ ʜʦʟʚʦˀʘʚʘ ʢʦʤʝʨʮʠʿʘʣʥʫ ʫʧʦʪʨʝʙʫ ʜʝʣʘ.  

3. ɸʫʪʦʨʩʪʚʦ ï ʥʝʢʦʤʝʨʮʠʿʘʣʥʦ ï ʙʝʟ ʧʨʝʨʘʜʘ. ɼʦʟʚʦˀʘʚʘʪʝ ʫʤʥʦʞʘʚʘˁʝ, ʜʠʩʪʨʠʙʫʮʠʿʫ ʠ 

ʿʘʚʥʦ ʩʘʦʧʰʪʘʚʘˁʝ ʜʝʣʘ, ʙʝʟ ʧʨʦʤʝʥʘ, ʧʨʝʦʙʣʠʢʦʚʘˁʘ ʠʣʠ ʫʧʦʪʨʝʙʝ ʜʝʣʘ ʫ ʩʚʦʤ ʜʝʣʫ, ʘʢʦ ʩʝ 

ʥʘʚʝʜʝ ʠʤʝ ʘʫʪʦʨʘ ʥʘ ʥʘʯʠʥ ʦʜʨʝʹʝʥ ʦʜ ʩʪʨʘʥʝ ʘʫʪʦʨʘ ʠʣʠ ʜʘʚʘʦʮʘ ʣʠʮʝʥʮʝ. ʆʚʘ ʣʠʮʝʥʮʘ ʥʝ 

ʜʦʟʚʦˀʘʚʘ ʢʦʤʝʨʮʠʿʘʣʥʫ ʫʧʦʪʨʝʙʫ ʜʝʣʘ. ʋ ʦʜʥʦʩʫ ʥʘ ʩʚʝ ʦʩʪʘʣʝ ʣʠʮʝʥʮʝ, ʦʚʦʤ ʣʠʮʝʥʮʦʤ ʩʝ 

ʦʛʨʘʥʠʯʘʚʘ ʥʘʿʚʝ˂ʠ ʦʙʠʤ ʧʨʘʚʘ ʢʦʨʠʰ˂ʝˁʘ ʜʝʣʘ. 

4. ɸʫʪʦʨʩʪʚʦ ï ʥʝʢʦʤʝʨʮʠʿʘʣʥʦ ï ʜʝʣʠʪʠ ʧʦʜ ʠʩʪʠʤ ʫʩʣʦʚʠʤʘ. ɼʦʟʚʦˀʘʚʘʪʝ ʫʤʥʦʞʘʚʘˁʝ, 

ʜʠʩʪʨʠʙʫʮʠʿʫ ʠ ʿʘʚʥʦ ʩʘʦʧʰʪʘʚʘˁʝ ʜʝʣʘ, ʠ ʧʨʝʨʘʜʝ, ʘʢʦ ʩʝ ʥʘʚʝʜʝ ʠʤʝ ʘʫʪʦʨʘ ʥʘ ʥʘʯʠʥ 

ʦʜʨʝʹʝʥ ʦʜ ʩʪʨʘʥʝ ʘʫʪʦʨʘ ʠʣʠ ʜʘʚʘʦʮʘ ʣʠʮʝʥʮʝ ʠ ʘʢʦ ʩʝ ʧʨʝʨʘʜʘ ʜʠʩʪʨʠʙʫʠʨʘ ʧʦʜ ʠʩʪʦʤ ʠʣʠ 

ʩʣʠʯʥʦʤ ʣʠʮʝʥʮʦʤ. ʆʚʘ ʣʠʮʝʥʮʘ ʥʝ ʜʦʟʚʦˀʘʚʘ ʢʦʤʝʨʮʠʿʘʣʥʫ ʫʧʦʪʨʝʙʫ ʜʝʣʘ ʠ ʧʨʝʨʘʜʘ. 

5. ɸʫʪʦʨʩʪʚʦ ï ʙʝʟ ʧʨʝʨʘʜʘ. ɼʦʟʚʦˀʘʚʘʪʝ ʫʤʥʦʞʘʚʘˁʝ, ʜʠʩʪʨʠʙʫʮʠʿʫ ʠ ʿʘʚʥʦ ʩʘʦʧʰʪʘʚʘˁʝ 

ʜʝʣʘ, ʙʝʟ ʧʨʦʤʝʥʘ, ʧʨʝʦʙʣʠʢʦʚʘˁʘ ʠʣʠ ʫʧʦʪʨʝʙʝ ʜʝʣʘ ʫ ʩʚʦʤ ʜʝʣʫ, ʘʢʦ ʩʝ ʥʘʚʝʜʝ ʠʤʝ ʘʫʪʦʨʘ 

ʥʘ ʥʘʯʠʥ ʦʜʨʝʹʝʥ ʦʜ ʩʪʨʘʥʝ ʘʫʪʦʨʘ ʠʣʠ ʜʘʚʘʦʮʘ ʣʠʮʝʥʮʝ. ʆʚʘ ʣʠʮʝʥʮʘ ʜʦʟʚʦˀʘʚʘ 

ʢʦʤʝʨʮʠʿʘʣʥʫ ʫʧʦʪʨʝʙʫ ʜʝʣʘ. 

6. ɸʫʪʦʨʩʪʚʦ ï ʜʝʣʠʪʠ ʧʦʜ ʠʩʪʠʤ ʫʩʣʦʚʠʤʘ. ɼʦʟʚʦˀʘʚʘʪʝ ʫʤʥʦʞʘʚʘˁʝ, ʜʠʩʪʨʠʙʫʮʠʿʫ ʠ 

ʿʘʚʥʦ ʩʘʦʧʰʪʘʚʘˁʝ ʜʝʣʘ, ʠ ʧʨʝʨʘʜʝ, ʘʢʦ ʩʝ ʥʘʚʝʜʝ ʠʤʝ ʘʫʪʦʨʘ ʥʘ ʥʘʯʠʥ ʦʜʨʝʹʝʥ ʦʜ ʩʪʨʘʥʝ 

ʘʫʪʦʨʘ ʠʣʠ ʜʘʚʘʦʮʘ ʣʠʮʝʥʮʝ ʠ ʘʢʦ ʩʝ ʧʨʝʨʘʜʘ ʜʠʩʪʨʠʙʫʠʨʘ ʧʦʜ ʠʩʪʦʤ ʠʣʠ ʩʣʠʯʥʦʤ ʣʠʮʝʥʮʦʤ. 

ʆʚʘ ʣʠʮʝʥʮʘ ʜʦʟʚʦˀʘʚʘ ʢʦʤʝʨʮʠʿʘʣʥʫ ʫʧʦʪʨʝʙʫ ʜʝʣʘ ʠ ʧʨʝʨʘʜʘ. ʉʣʠʯʥʘ ʿʝ ʩʦʬʪʚʝʨʩʢʠʤ 

ʣʠʮʝʥʮʘʤʘ, ʦʜʥʦʩʥʦ ʣʠʮʝʥʮʘʤʘ ʦʪʚʦʨʝʥʦʛ ʢʦʜʘ 

 


