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ʌʘʢʫʣʪʝʪ ʟʘ ʙʠʦʬʘʨʤʠʥʛ ɹʘʯʢʘ ʊʦʧʦʣʘ, ʄʝʛʘʪʨʝʥʜ ʫʥʠʚʝʨʟʠʪʝʪ, ʦʨʛʘʥʠʟʫʿʝ 

ʧʨʚʠ ʥʘʫʯʥʦ ʩʪʨʫʯʥʠ ʩʢʫʧ ʧʦʜ ʥʘʟʠʚʦʤ "ʆʜʨʞʠʚʘ ʧʨʠʤʘʨʥʘ 

ʧʦˀʦʧʨʠʚʨʝʜʥʘ ʧʨʦʠʟʚʦʜˁʘ ʫ ʉʨʙʠʿʠ ï ʩʪʘˁʝ, ʤʦʛʫ˂ʥʦʩʪʠ, ʦʛʨʘʥʠʯʝˁʘ ʠ 

ʰʘʥʩʝ", ʫ ɹʘʯʢʦʿ ʊʦʧʦʣʠ 26. ʦʢʪʦʙʨʘ 2018. ʛʦʜʠʥʝ. ʆʚʠʤ ʩʢʫʧʦʤ ʌʘʢʫʣʪʝʪ 

ʟʘ ʙʠʦʬʘʨʤʠʥʛ ʦʙʝʣʝʞʘʚʘ ʧʨʚʫ ʜʝʮʝʥʠʿʫ ʩʝʜʠʰʪʘ ʬʘʢʫʣʪʝʪʘ ʫ ɹʘʯʢʦʿ 

ʊʦʧʦʣʠ. ʅʘ ʩʢʫʧʫ ʿʝ ʧʨʠʿʘʚˀʝʥʦ ʠ ʧʫʙʣʠʢʦʚʘʥʦ 30 ʨʘʜʦʚʘ ʠʟ ʉʨʙʠʿʝ, ʎʨʥʝ 

ɻʦʨʝ, ʄʘʹʘʨʩʢʝ ʠ ʈʝʧʫʙʣʠʢʝ ʉʨʧʩʢʝ ʠʟ ʫʢʫʧʥʦ 38 ʚʠʩʦʢʦ ʦʙʨʘʟʦʚʥʠʭ, 

ʥʘʫʯʥʦ ʠʩʪʨʘʞʠʚʘʯʢʠʭ, ʧʨʠʚʨʝʜʥʠʭ ʠ ʜʨʫʛʠʭ ʠʥʩʪʠʪʫʮʠʿʘ.  

ʆʜʨʞʠʚʠ ʩʠʩʪʝʤʠ ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʧʨʦʠʟʚʦʜˁʝ ʠʤʘʿʫ ʚʝʣʠʢʫ ʧʝʨʩʧʝʢʪʠʚʫ 

ʟʘ ʨʘʟʚʦʿ ʫ ʥʘʰʦʿ ʟʝʤˀʠ ʟʘʭʚʘˀʫʿʫ˂ʠ ʜʦʙʨʦʤ ʧʦʣʦʞʘʿʫ ʠ ʨʝʩʫʨʩʠʤʘ ʫ ʩʚʠʤ 

ʨʝʛʠʦʥʠʤʘ ʉʨʙʠʿʝ. ʋʚʦʹʝˁʝ ʦʜʨʞʠʚʝ-ʦʨʛʘʥʩʢʝ ʧʦˀʦʧʨʠʚʨʝʜʝ ʫ ʙʣʠʩʢʦʿ 

ʙʫʜʫ˂ʥʦʩʪʠ ʠʤʘ˂ʝ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʝʢʦʥʦʤʩʢʦʿ ʦʙʥʦʚʠ ʠ ʧʨʝʜʩʪʘʚˀʘ ʦʩʥʦʚʫ 

ʟʘ ʨʘʟʚʦʿ ʜʨʫʛʠʭ ʧʨʠʚʨʝʜʥʠʭ ʜʝʣʘʪʥʦʩʪʠ, ʢʘʦ ʰʪʦ ʩʫ ʨʘʟʣʠʯʠʪʠ ʦʙʣʠʮʠ 

ʪʫʨʠʟʤʘ, ʧʨʝʭʨʘʤʙʝʥʘ ʠʥʜʫʩʪʨʠʿʘ ʠ ʜʨ.  

ʆʜʨʞʠʚʠ ʨʘʟʚʦʿ ʧʦˀʦʧʨʠʚʨʝʜʝ, ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʫʩʘʛʣʘʰʘʚʘˁʫ ʧʦʪʨʝʙʘ ʯʦʚʝʢʘ 

ʠ ʦʯʫʚʘˁʫ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. ʊʘ ʜʚʘ ʦʧʨʝʜʝˀʝˁʘ, ʠʩʪʦʚʨʝʤʝʥʦ ʦʜʨʝʹʫʿʫ ʠ 

ʢʘʨʘʢʪʝʨ ʦʙʨʘʟʦʚʥʦʛ ʧʨʦʮʝʩʘ ʫ ʦʙʣʘʩʪʠ ʦʜʨʞʠʚʝ ʧʦˀʦʧʨʠʚʨʝʜʝ, ʩʪʘʣʥʫ 

ʧʦʪʨʝʙʫ ʟʘ ʦʙʨʘʟʦʚʘˁʝʤ ʩʪʨʫʯˁʘʢʘ, ʦʙʫʢʘʤʘ ʧʨʦʠʟʚʦʹʘʯʘ ʜʘ ʙʠ 

ʩʠʥʝʨʛʠʿʩʢʠʤ ʜʝʣʦʚʘˁʝʤ ʦʜʛʦʚʦʨʠʣʠ ʧʦʪʨʝʙʘʤʘ ʪʨʞʠʰʪʘ. 

ʂʦʨʠʩʪʠʤʦ ʧʨʠʣʠʢʫ ʜʘ ʩʝ ʟʘʭʚʘʣʠʤʦ ʨʫʢʦʚʦʜʩʪʚʫ ʄʝʛʘʪʨʝʥʜ ʫʥʠʚʝʨʟʠʪʝʪʘ, 

ʨʝʮʝʟʝʥʪʠʤʘ, ʩʘʨʘʜʥʠʮʠʤʘ ʠ ʩʚʠʤʘ ʢʦʿʠ ʩʫ ʥʘʩ ʧʦʜʞʘʣʠ ʠ ʥʘ ʙʠʣʦ ʢʦʿʠ 

ʥʘʯʠʥ ʧʦʤʦʛʣʠ.  

 

 ʋʨʝʜʥʠʮʠ 

 ʇʨʦʬ. ʜʨ ɻʦʨʠʮʘ ʎʚʠʿʘʥʦʚʠ˂ 

 ʇʨʦʬ. ʜʨ ʉʣʘʹʘʥʘ ʉʘʚʠ˂ 
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ʇʈʀʄɽʅɸ ʄʀʂʈʆɹʀʆʃʆʐʂʀʍ ɫʋɹʈʀɺɸ ʋ Oʈɻɸʅʉʂʆʄ 

ʉʀʉʊɽʄʋ ʇʈʆʀɿɺʆɼɳɽ 

APPLICATION  OF MICROBIOLOGICAL  FERTILIZERS  IN THE 

ORGANIC  PRODUCTION SYSTEMS 

ɸʣʝʢʩʘʥʜʘʨ ʉʪʝʚʘʥʦʚʠ˂
1*

, ɲʫʙʠʮʘ ʐʘʨʯʝʚʠ˂-ʊʦʜʦʩʠʿʝʚʠ˂
2
, ɺʝʨʘ ʇʦʧʦʚʠ˂

3
 

1ɺʠʩʦʢʘ ʟʜʨʘʚʩʪʚʝʥʦ - ʩʘʥʠʪʘʨʥʘ ʰʢʦʣʘ ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʘ "ɺʠʩʘʥ", ʊʦʰʠʥ ʙʫʥʘʨ,7ʘ, 

ɹʝʦʛʨʘʜ, ʉʨʙʠʿʘ 
2ɺʠʩʦʢʘ ʟʜʨʘʚʩʪʚʝʥʦ - ʩʘʥʠʪʘʨʥʘ ʰʢʦʣʘ ʩʪʨʫʢʦʚʥʠʭ ʩʪʫʜʠʿʘ "ɺʠʩʘʥ", ʊʦʰʠʥ ʙʫʥʘʨ,7ʘ, 

ɹʝʦʛʨʘʜ, ʉʨʙʠʿʘ 
3ʀʥʩʪʠʪʫʪ ʟʘ ʨʘʪʘʨʩʪʚʦ ʠ ʧʦʚʨʪʘʨʩʪʚʦ, ʄʘʢʩʠʤʘ ɻʦʨʢʦʛ,30, ʅʦʚʠ ʉʘʜ, ʉʨʙʠʿʘ 

*ɸʫʪʦʨ ʟʘ ʢʦʨʝʩʧʦʜʝʥʮʠʿʫ ï ʢʦʥʪʘʢʪ: organic.polj.72@gmail.com 

ʈɽɿʀʄɽ 

ʆʩʥʦʚʥʠ ʮʠˀʝʚʠ, ʚʝʟʘʥʠ ʟʘ ʦʜʨʞʠʚʦʩʪ ʦʨʛʘʥʩʢʝ ʧʦˀʦʧʨʠʚʨʝʜʝ, ʫʢˀʫʯʫʿʫ 

ʧʨʦʠʟʚʦʜˁʫ ʙʘʟʠʨʘʥʫ ʥʘ ʩʘʚʨʝʤʝʥʠʤ ʪʝʭʥʦʣʦʛʠʿʘʤʘ, ʢʘʦ ʠ ʨʝʮʠʢʣʠʨʘˁʝ ʠ ʧʦʥʦʚʥʦ 

ʢʦʨʠʰʪʝˁʝ ʧʦˀʦʧʨʠʚʨʝʜʥʦʛ ʦʪʧʘʜʘ. ɹʠʪʥʘ ʦʜʨʝʜʥʠʮʘ ʦʨʛʘʥʩʢʝ ʧʦˀʦʧʨʠʚʨʝʜʝ ʿʝ ʠ 

ʠʩʢˀʫʯʠʚʘˁʝ ʧʨʠʤʝʥʝʤʠʥʝʨʘʣʥʠʭ ʹʫʙʨʠʚʘ ʠ ʧʝʩʪʠʮʠʜʘ, ʢʦʿʠ ʫʟʨʦʢʫʿʫ ʟʘʛʘʹʝˁʝ 

ʟʝʤˀʠʰʪʘ ʠ ʦʩʪʘʣʠʭ ʢʦʤʧʦʥʝʥʪʠ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. ʋ ʦʨʛʘʥʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ, 

ʢʦʨʠʩʪʝ ʩʝ ʫʛʣʘʚʥʦʤ ʦʨʛʘʥʩʢʘ ʭʨʘʥʠʚʘ ʠ ʙʠʦʣʦʰʢʠ ʧʨʝʧʘʨʘʪʠ, ʢʦʿʠ ʫʙʨʟʘʚʘʿʫ 

ʨʘʟʛʨʘʜˁʫ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʠ ʦʩʣʦʙʘʹʘˁʝ ʙʠˀʥʠʭ ʘʩʠʤʠʣʘʪʠʚʘ. ʋ ʥʦʚʠʿʝ ʚʨʝʤʝ, 

ʧʨʦʰʠʨʫʿʫ ʩʝ ʤʦʛʫ˂ʥʦʩʪʠ ʢʦʨʠʰʪʝˁʘ ʘʣʝʣʦʧʘʪʩʢʠʭ ʤʘʪʝʨʠʿʘ ʠ ʩʝʢʫʥʜʘʨʥʠʭ 

ʤʝʪʘʙʦʣʠʪʘ ʙʠˀʘʢʘ ʢʘʦ ʨʝʛʫʣʘʪʦʨʘ ʨʘʩʪʘ ʠ ʧʨʠʨʦʜʥʠʭ ʭʝʨʙʠʮʠʜʘ ʫ ʦʜʨʞʠʚʦʿ 

ʧʦˀʦʧʨʠʚʨʝʜʠ, ʜʦʢ ʥʘʿʟʥʘʯʘʿʥʠʿʫ ʘʣʪʝʨʥʘʪʠʚʫ ʢʦʨʠʰʪʝˁʫ ʤʠʥʝʨʘʣʥʠʭ ʹʫʙʨʠʚʘ 

ʧʨʝʜʩʪʘʚˀʘʿʫ ʤʠʢʨʦʙʠʦʣʦʰʢʘ ʹʫʙʨʠʚʘ. ʋ ʦʚʦʤ ʨʘʜʫ, ʨʘʟʤʘʪʨʘ ʩʝ ʟʥʘʯʘʿ ʠ ʦʙʠʤ 

ʧʨʠʤʝʥʝ ʤʠʢʨʦʙʠʦʣʦʰʢʠʭ ʹʫʙʨʠʚʘ ʫ ʩʘʚʨʝʤʝʥʦʿ ʧʦˀʦʧʨʠʚʨʝʜʥʦʿ ʧʨʦʠʟʚʦʜˁʠ. 

ʂɲʋʏʅɽ ʈɽʏʀ 

ʆʨʛʘʥʩʢʘ ʧʦˀʦʧʨʠʚʨʝʜʘ, ʦʜʨʞʠʚʦʩʪ, ʟʝʤˀʠʰʪʝ, ʤʠʢʨʦʙʠʦʣʦʰʢʘ ʹʫʙʨʠʚʘ. 

ABSTRACT 

The basic aims related to a viability of organic agriculture include production based on 

modern technologies as well as recycling and reusing of agricultural waste. An important 

point of organic agriculture also implies the exclusion of mineral fertilizers and 

pesticides which cause a contamination of soil and other components of a living 

environment. Organic production mostly includes organic fertilizers and biological 

preparations which accelerate demolishing of harvest remains and releasing of plant 

assimilates. In recent times, the use of allelopathic matters and secondary metabolites of 

plants as regulators of growing and natural herbicides in viable agriculture has expanded 

its possible ways of application whereas the most significant alternative use of mineral 

fertilizers belongs to microbiological fertilizers. In this work, the significance and 

volume of the application of microbiological fertilizers in modern agricultural 

production are examined. 
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1. ʋɺʆɼ 

ʇʨʦʠʟʚʦʜˁʘ ʫ ʦʨʛʘʥʩʢʦʿ ʧʦˀʦʧʨʠʚʨʝʜʠ, ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʧʨʠʥʮʠʧʫ 

ʧʦʰʪʦʚʘˁʘ ʝʢʦʣʦʰʢʠʭ ʥʘʯʝʣʘ. ʇʨʝ ʩʚʝʛʘ, ʤʦʨʘ ʙʠʪʠ ʙʝʟʦʧʘʩʥʘ ʟʘ ʞʠʚʦʪʥʫ 

ʩʨʝʜʠʥʫ, ʘ ʧʦʪʨʦʰʘʯʝ ʩʥʘʙʜʝʚʘʪʠ ʟʜʨʘʚʩʪʚʝʥʦ ʙʝʟʙʝʜʥʠʤ ʧʨʦʠʟʚʦʜʠʤʘ. 

ʊʘʢʦʹʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʫ ʰʪʦ ʚʝ˂ʝʤ ʦʙʠʤʫ ʨʝʮʠʢʣʠʨʘʪʠ ʧʦˀʦʧʨʠʚʨʝʜʥʠ ʦʪʧʘʜ 

ʠ ʩʧʦʨʝʜʥʝ ʧʨʦʠʟʚʦʜʝ, ʩʘ ʮʠˀʝʤ ʦʩʠʛʫʨʘˁʘ ˁʝʥʝ ʦʜʨʞʠʚʦʩʪʠ. ʊʝʞˁʘ 

ʦʨʛʘʥʩʢʝ ʧʦˀʦʧʨʠʚʨʝʜʝ ʿʝ ʠ ˁʝʥʘ "ʙʠʦʣʦʛʠʟʘʮʠʿʘ" (ɫʫʢʠ˂ ʠ ʩʘʨ.,2007). ʋ 

ʪʦʤ ʩʤʝʨʫ, ʥʘʨʦʯʠʪʦ ʿʝ ʧʦʞʝˀʥʘ ʧʨʠʤʝʥʘ ʤʠʢʨʦʙʠʦʣʦʰʢʠʭ ʹʫʙʨʠʚʘ, ʩ 

ʦʙʟʠʨʦʤ ʥʘ ʪʦ ʜʘ ʩʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʢˀʫʯʥʠ ʠ ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʬʘʢʪʦʨ ʫ 

ʬʦʨʤʠʨʘˁʫ ʠ ʦʜʨʞʘˁʫ ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ. ʋ ʦʚʦʤ ʨʘʜʫ, ʨʘʟʤʘʪʨʘ ʩʝ 

ʟʥʘʯʘʿ ʧʨʠʤʝʥʝ ʤʠʢʨʦʙʠʦʣʦʰʢʠʭ ʬʝʨʪʠʣʠʟʘʮʠʦʥʠʭ ʙʠʦʧʨʝʧʘʨʘʪʘ ʫ 

ʦʨʛʘʥʩʢʦʿ ʠ ʪʨʘʜʠʮʠʦʥʘʣʥʦʿ ʧʨʦʠʟʚʦʜˁʠ, ʠ ʫʣʦʛʘ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ 

ʟʝʤˀʠʰʪʘ ʫ ʬʦʨʤʠʨʘˁʫ ʠ ʦʜʨʞʘˁʫ ˁʝʛʦʚʝ ʧʣʦʜʥʦʩʪʠ. 

2. ʇʈʀʄɽʅɸ ʄʀʂʈʆɹʀʆʃʆʐʂʀʍ ʌɽʈʊʀʃʀɿɸʎʀʆʅʀʍ 

ɹʀʆʇʈɽʇɸʈɸʊɸ 

ʇʦʩʪʦʿʠ ʚʝʣʠʢʠ ʙʨʦʿ ʤʠʢʨʦʙʥʠʭ ʬʝʨʪʠʣʠʟʘʮʠʦʥʠʭ ʙʠʦʧʨʝʧʘʨʘʪʘ. 

ɿʘʿʝʜʥʠʯʢʦ ʟʘ ʩʚʝ ˁʠʭ ʿʝ ʜʘ ʩʘʜʨʞʝ ʞʠʚʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ, ʢʦʿʠ, ʫʥʦʰʝˁʝʤ 

ʫ ʨʠʟʦʩʬʝʨʫ, ʧʦʚʝ˂ʘʚʘʿʫ ʜʦʩʪʫʧʥʦʩʪ ʭʨʘʥʠʚʘ ʠ ʧʦʙʦˀʰʘʚʘʿʫ ʨʘʩʪ ʙʠˀʢʝ. 

ʊʘʢʦʹʝ, ʦʚʠ ʧʨʝʧʘʨʘʪʠ ʥʝ ʩʘʜʨʞʝ ʭʝʤʠʿʩʢʝ ʜʦʜʘʪʢʝ ʠ, ʦʩʠʤ ʥʘ ʙʠˀʢʝ, 

ʜʝʣʫʿʫ ʧʦʟʠʪʠʚʥʦ ʠ ʥʘ ʟʝʤˀʠʰʪʝ ʠ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʠ ʫ 

ʩʘʩʪʘʚʫ ʤʠʢʨʦʙʠʦʣʦʰʢʠʭ ʹʫʙʨʠʚʘ, ʧʨʦʜʫʢʫʿʫ ʨʘʟʥʦʚʨʩʥʝ ʙʠʦʣʦʰʢʠ 

ʘʢʪʠʚʥʝ ʤʘʪʝʨʠʿʝ, ʘʤʠʥʦʢʠʩʝʣʠʥʝ, ʧʦʣʠʩʘʭʘʨʠʜʝ, ʦʨʛʘʥʩʢʝ ʢʠʩʝʣʠʥʝ, 

ʝʥʟʠʤʝ, ʚʠʪʘʤʠʥʝ, ʯʠʤʝ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʧʨʠʥʦʩ ʛʘʿʝʥʠʭ ʙʠˀʘʢʘ. ɾʠʚʝ 

ʢʦʤʧʦʥʝʥʪʝ ʤʠʢʨʦʙʠʦʣʦʰʢʠʭ ʹʫʙʨʠʚʘ ʯʠʥʝ ʨʘʟʥʦʚʨʩʥʠ ʪʘʢʩʦʥʠ ʙʘʢʪʝʨʠʿʘ, 

ʛˀʠʚʘ ʠ ʘʣʛʠ (Madigan et al.,1997). ʊʘʢʦʹʝ, ʚʘʞʥʦ ʿʝ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʿʝ 

ʫʢʫʧʘʥ ʙʨʦʿ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʥʘʿʟʥʘʯʘʿʥʠʿʠ ʧʦʢʘʟʘʪʝˀ ʧʣʦʜʥʦʩʪʠ 

ʟʝʤˀʠʰʪʘ ʠ ʚʘʨʠʨʘ, ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʪʠʧʘ ʟʝʤˀʠʰʪʘ ʠ ʜʝʿʩʪʚʘ ʝʢʦʣʦʰʢʠʭ 

ʬʘʢʪʦʨʘ. ʅʘ ʦʩʥʦʚʫ ʠʩʪʨʘʞʠʚʘˁʘ, Ġarļeviĺ-Todosijeviĺ et al. (2016) ʠʩʪʠʯʫ 

ʜʘ ʩʝ ʫʢʫʧʘʥ ʙʨʦʿ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʫ ʯʝʨʥʦʟʝʤʫ ɿʝʤʫʥ ʇʦˀʘ ʢʨʝʪʘʦ ʫ 

ʰʠʨʦʢʦʤ ʨʘʩʧʦʥʫ, ʦʜ 53. 3 - 501. 2x10
5
g

-1.
 ʋʢʫʧʘʥ ʙʨʦʿ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʿʝ 

ʫ ʟʥʘʯʘʿʥʠʤ ʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʠʤ ʢʦʨʝʣʘʪʠʚʥʠʤ ʚʝʟʘʤʘ ʩʘ ʧʨʝʜʩʪʘʚʥʠʮʠʤʘ 

ʨʘʟʣʠʯʠʪʠʭ ʝʢʦʬʠʟʠʦʣʦʰʢʠʭ ʛʨʫʧʘ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ (ɫʦʨʹʝʚʠ˂,1998). 

ʉ ʦʙʟʠʨʦʤ ʥʘ ʟʥʘʯʘʿ ʘʟʦʪʘ ʫ ʠʩʭʨʘʥʠ ʙʠˀʘʢʘ, ʥʘʿʯʝʰ˂ʝ ʩʝ ʫ ʧʨʘʢʩʠ ʢʦʨʠʩʪʝ 

ʹʫʙʨʠʚʘ ʥʘ ʙʘʟʠ ʙʘʢʪʝʨʠʿʘ ʢʦʿʝ ʦʤʦʛʫ˂ʫʿʫ ʩʥʘʙʜʝʚʘˁʝ ʘʟʦʪʥʠʤ 

ʘʩʠʤʠʣʘʪʠʚʠʤʘ. ʊʦ ʩʫ ʙʘʢʪʝʨʠʿʩʢʝ ʚʨʩʪʝ, ʢʦʿʝ ʠʩʪʦʚʨʝʤʝʥʦ ʫʯʝʩʪʚʫʿʫ ʫ 

ʙʠʦʛʝʦʭʝʤʠʿʩʢʠʤ ʮʠʢʣʫʩʠʤʘ ʢʨʫʞʝˁʘ ʘʟʦʪʘ (Odum,1972). ʅʠʪʨʘʛʠʥ 

(ʨʠʟʦʪʨʦʬʠʥ) ʿʝ ʙʠʦʧʨʝʧʘʨʘʪ ʥʘ ʙʘʟʠ ʢʚʨʞʠʯʥʠʭ ʙʘʢʪʝʨʠʿʘ ʨʦʜʦʚʘ 

Rhizobiumʠ Bradyrhizobium. ʂʦʨʠʩʪʠ ʩʝ ʫ ʮʠˀʫ ʧʦʜʩʪʠʮʘˁʘ ʬʦʨʤʠʨʘˁʘ 
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ʢʚʨʞʠʮʘ ʠ ʧʦʚʝ˂ʘˁʘ ʩʠʤʙʠʦʟʥʝ ʬʠʢʩʘʮʠʿʝ ʘʟʦʪʘ, ʧʦʩʝʙʥʦ ʢʦʜ ʣʝʛʫʤʠʥʦʟʘ 

(ɫʫʢʠ˂ ʠ ʩʘʨ.,2007). ʄʨʢʦʚʘʯʢʠ ʠ ʩʘʨ. (2002) ʩʫ ʠʩʧʠʪʠʚʘʣʠ ʝʬʝʢʘʪ 

ʧʨʠʤʝʥʝ NS ï Nitragina, ʙʝʟ ʜʦʜʘʪʢʘ ʤʠʥʝʨʘʣʥʠʭ ʹʫʙʨʠʚʘ, ʥʘ ʩʧʦʩʦʙʥʦʩʪ 

ʘʟʦʪʦʬʠʢʩʘʮʠʿʝ ʠ ʧʨʠʥʦʩ ʩʦʿʝ ʩʦʨʪʝ ɺʦʿʚʦʹʘʥʢʘ. ʆʛʣʝʜʠ ʩʫ ʚʨʰʝʥʠ ʥʘ 

ʟʝʤˀʠʰʪʫ ʪʠʧʘ ʯʝʨʥʦʟʝʤ, ʥʘ ʜʚʝ ʧʘʨʮʝʣʝ, ʫ ʜʚʝ ʫʟʘʩʪʦʧʥʝ ʛʦʜʠʥʝ. ʇʨʠʤʝʥʘ 

NS ï Nitragina ʫ ʦʙʝ ʛʦʜʠʥʝ ʠʩʪʨʘʞʠʚʘˁʘ, ʧʦʢʘʟʘʣʘ ʿʝ ʧʦʟʠʪʠʚʘʥ ʫʯʠʥʘʢ ʥʘ 

ʧʘʨʘʤʝʪʨʝ ʘʟʦʪʦʬʠʢʩʘʮʠʿʝ, ʤʘʩʫ ʠ ʩʘʜʨʞʘʿ ʘʟʦʪʘ ʫ ʙʠˀʮʠ ʠ ʢʚʨʞʠʮʘʤʘ, ʢʘʦ 

ʠ ʥʦʜʫʣʘʮʠʿʫ ʢʦʨʝʥʘʩʦʿʝ. ʇʦʚʝ˂ʘˁʝ ʤʘʩʝ ʥʘʜʟʝʤʥʦʛ ʜʝʣʘ ʙʠˀʢʝ ʥʘʢʦʥ 

ʠʥʦʢʫʣʘʮʠʿʝ, ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ, ʠʟʥʦʩʠʣʦ ʿʝ 41,8%, ʘ ʤʘʩʝ ʮʝʣʝ 

ʙʠˀʢʝ ʯak 58%, ʜʦʢ ʿʝ ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ ʧʨʦʮʝʥʘʪ ʧʦʚʝ˂ʘˁʘ ʥʘʜʟʝʤʥʦʛ ʜʝʣʘ 

ʙʠʦ 21,8%, ʘ ʮʝʣʝ ʙʠˀʢʝ 24,6%. ʀʥʦʢʫʣʘʮʠʿʘ ʿʝ ʪʘʢʦʹʝ ʫʪʠʮʘʣʘ ʥʘ ʧʦʚʝ˂ʘˁʝ 

ʩʘʜʨʞʘʿʘ ʘʟʦʪʘ ʫ ʙʠˀʢʘʤʘ,59,86% ʫ ʧʨʚʦʿ, ʘ ʯʘʢ 128,06% ʫ ʜʨʫʛʦʿ ʛʦʜʠʥʠ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʋʦʯʝʥ ʿʝ ʠ ʪʨʝʥʜ ʧʦʚʝ˂ʘˁʘ ʧʨʠʥʦʩʘ ʟʨʥʘ, ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ za 

15,3%, ʫ ʦʜʥʦʩʫ ʥʘ ʥʝʠʥʦʢʫʣʠʩʘʥʝ ʙʠˀʢʝ, a ʫ ʜʨʫʛʦʿ ʟʘ 25,19% (ʄʨʢʦʚʘʯʢʠ 

ʠ ʩʘʨ.,2002). ʀʩʧʠʪʫʿʫ˂ʠ ʫʪʠʮʘʿ ʠʥʦʢʫʣʘʮʠʿʝ ʩʝʤʝʥʘ ʤʠʢʨʦʙʠʦʣʦʰʢʠʤ 

ʧʨʝʧʘʨʘʪʦʤ Nitragin-om ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʠ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʥʦʩʘ ʩʦʿʝ, ʩ 

ʮʠˀʝʤ ʫʪʚʨʹʠʚʘˁʘ ʦʧʪʠʤʘʣʥʠʭ ʢʦʣʠʯʠʥʘ ʘʟʦʪʥʠʭ ʭʨʘʥʠʚʘ ʟʘ ʫʩʧʝʰʥʫ 

ʧʨʦʠʟʚʦʜˁʫ ʩʦʿʝ, ʉʪʝʚʘʥʦʚʠ˂ ʠ ʩʘʨ. (2016) ʥʘʚʦʜʝ ʚʝʦʤʘ ʟʥʘʯʘʿʥʝ ʨʝʟʫʣʪʘʪʝ 

ʠʩʪʨʘʞʠʚʘˁʘ. ʉʘ ʠʥʦʢʫʣʘʮʠʿʦʤ ʩʝʤʝʥʘ NS Nitragin-om, ʥʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ 

ʤʘʩʘ ʩʝʤʝʥʘ ʧʦ ʙʠˀʮʠ (7,59g) ʦʩʪʚʘʨʝʥʘ ʿʝ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʧʨʠʤʝʥʦʤ 

ʘʟʦʪʥʠʭ ʭʨʘʥʠʚʘ ʦʜ 100 kg ha
-1
, ʜʦʢ ʿʝ ʙʝʟ ʠʥʦʢʫʣʘʮʠʿʝ ʩʝʤʝʥʘ ʥʘʿʚʝ˂ʘ 

ʧʨʦʩʝʯʥʘ ʤʘʩʘ ʩʝʤʝʥʘ ʧʦ ʙʠˀʮʠ (7,28 g) ʦʩʪʚʘʨʝʥʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ ʥʘʿʚʝ˂ʠʤ 

ʢʦʣʠʯʠʥʘʤʘ ʘʟʦʪʘ,150 kg ha
-1
. ʅʘ ʦʩʥʦʚʫ ʪʦʛʘ, ʉʪʝʚʘʥʦʚʠ˂ ʠ ʩʘʨ. (2016) ʠ 

ʇʦʧʦʚʠ˂ ʠ ʩʘʨ. (2017,2018ʘ; 2018ʙ) ʥʘʚʦʜʝ ʜʘ ʩʝ ʪʨʝʪʠʨʘˁʝʤ ʩʝʤʝʥʘ ʩʦʿʝ 

ʤʠʢʨʦʙʠʦʣʦʰʢʠʤ ʙʠʦʬʝʨʪʠʣʠʟʘʪʦʨʦʤ ʩʪʠʤʫʣʠʰʝ ʧʨʠʨʦʜʥʠ ʧʨʦʮʝʩ 

ʩʠʤʙʠʦʟʥʝ ʬʠʢʩʘʮʠʿʝ ʘʟʦʪʘ ʠ ʩʤʘˁʫʿʝ ʧʦʪʨʝʙʘ ʟʘ ʧʨʠʤʝʥʦʤ ʤʠʥʝʨʘʣʥʦʛ 

ʘʟʦʪʘ, ʯʠʤʝ ʩʝ ʦʩʪʚʘʨʫʿʝ ʝʢʦʥʦʤʩʢʘ ʠ ʝʢʦʣʦʰʢʘ ʜʦʙʠʪ. ɸʫʪʦʨʠ, ʫ ʮʠˀʫ 

ʦʩʪʚʘʨʝˁʘ ʝʢʦʥʦʤʩʢʠ ʦʧʨʘʚʜʘʥʝ ʧʨʦʠʟʚʦʜˁʝ ʩʦʿʝ, ʧʨʝʧʦʨʫʯʫʿʫ ʧʨʠʤʝʥʫ 

ʘʟʦʪʥʠʭ ʭʨʘʥʠʚʘ, ʫʟ ʦʙʘʚʝʟʥʫ ʧʨʝʜʩʝʪʚʝʥʫ ʠʥʦʢʫʣʘʮʠʿʫ ʩʝʤʝʥʘ 

ʤʠʢʨʦʙʠʦʣʦʰʢʠʤ ʙʠʦʬʝʨʪʠʣʠʟʘʪʦʨʦʤ. ʋ ʧʦˀʩʢʦʤ ʦʛʣʝʜʫ ɼʦʟʝʪ ʠ ʩʘʨ. 

(2018), ʫ ʫʩʣʦʚʠʤʘ ʦʨʛʘʥʩʢʝ ʧʨʦʠʟʚʦʜˁʝ, ʧʦʩʤʘʪʨʘʥ ʿʝ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ 

ʛʝʥʦʪʠʧʦʚʘ ʠ ʧʨʠʤʝˁʝʥʠʭ ʤʠʢʨʦʙʠʦʣʦʰʢʠʭ ʹʫʙʨʠʚʘ ʥʘ ʧʨʠʥʦʩ ʠ 

ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʥʦʩʘ ʙʘʰʪʝʥʩʢʦʛ ʛʨʘʰʢʘ. ʋʪʠʮʘʿ ʧʨʠʤʝˁʝʥʠʭ ʤʠʢʨʦ-

ʙʠʦʣʦʰʢʠʭ ʹʫʙʨʠʚʘ ʙʠʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʘʥ. ʋʦʯʝʥʦ ʿʝ ʟʥʘʯʘʿʥʦ ʚʠʰʝ 

ʪʝʭʥʦʣʦʰʢʦ ʟʨʝʣʠʭ ʤʘʭʫʥʘ ʛʨʘʰʢʘ ʫ ʚʘʨʠʿʘʥʪʠ ʩʘ Nitragin-oʤ (15,56), ʫ 

ʧʦʨʝʹʝˁʫ ʩ ʢʦʥʪʨʦʣʦʤ (13,32), ʙʝʟ ʧʨʠʤʝʥʝ ʹʫʙʨʠʚʘ (ɼʦʟʝʪ ʠ ʩʘʨ.,2018). 

ʀʘʢʦ ʩʝ ʫ ʧʨʘʢʩʠ ʧʦʢʘʟʘʣʦ ʜʘ ʩʝ ʥʘʿʝʬʠʢʘʩʥʠʿʝ ʧʨʠʤʝˁʫʿʫ ʥʘ ʧʦʚʨʪʘʨʩʢʠʤ 

ʠ ʢʨʤʥʠʤ ʢʫʣʪʫʨʘʤʘ (ɫʫʢʠ˂ ʠ ʩʘʨ.,2007), ʬʝʨʪʠʣʠʟʘʮʠʦʥʠ ʙʠʦʧʨʝʧʘʨʘʪʠ ʩʝ 

ʦʜʣʠʢʫʿʫ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʜʝʿʩʪʚʘ. ʋ ʦʛʣʝʜʫ ʄʠʿʦʚʠ˂ ʠ ʩʘʨ. (2016), 

ʠʟʚʝʜʝʥʦʤ ʥʘ ʆʛʣʝʜʥʦʤ ʠʤʘˁʫ ɹʠʦʪʝʭʥʠʯʢʦʛ ʬʘʢʫʣʪʝʪʘ ʫ ʇʦʜʛʦʨʠʮʠ, 

ʿʝʜʥʘ ʦʜ ʚʘʨʠʿʘʥʪʠ ʠʩʧʠʪʠʚʘˁʘ ʫʪʠʮʘʿʘ ʹʫʙʨʠʚʘ ʥʘ ʩʦʨʪʫ ʛʨʦʞʹʘ ʂʘʨʜʠʥʘʣ 

ʙʠʣʘ ʿʝ ʠ ʚʘʨʠʿʘʥʪʘ, ʧʨʠʭʨʘˁʠʚʘʥʘ ʹʫʙʨʠʚʦʤ Slavol (ʙʠʦʦʨʛʘʥʩʢʦ ʹʫʙʨʠʚʦ 

ʢʦʿʝ ʩʘʜʨʞʠ ʙʘʢʪʝʨʠʿʝ ʠ ʚʠʪʘʤʠʥʝ, ʝʥʟʠʤʝ ʠ ʩʪʠʤʫʣʘʪʦʨʝ ʨʘʩʪʘ). ʇʨʠʥʦʩ 

ʛʨʦʞʹʘ ʧʦ ʯʦʢʦʪʫ ʢʦʜ ʦʚʝ ʚʘʨʠʿʘʥʪʝ ʿʝ ʠʟʥʦʩʠʦ 4,20 kg, ʪʦ ʿʝʩʪ ʙʠʦ ʿʝ ʟʘ 1,25 
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kg ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ (ʙʝʟ ʬʦʣʠʿʘʨʥʝ ʧʨʠʤʝʥʝ). ʄʠʢʨʦʦʨʛʘʥʠʟʤʠ 

ʹʫʙʨʠʚʘ ʢʦʣʦʥʠʟʫʿʫ ʢʦʨʝʥʦʚ ʩʠʩʪʝʤ, ʥʘ ʢʦʿʝʤ ʦʙʘʚˀʘʿʫ ʧʨʦʮʝʩʝ 

ʘʟʦʪʦʬʠʢʩʘʮʠʿʝ, ʬʦʩʬʦʤʠʥʝʨʘʣʠʟʘʮʠʿʝ, ʭʫʤʠʬʠʢʘʮʠʿʝ ʠ ʜʠʨʝʢʪʥʦ 

ʩʥʘʙʜʝʚʘʿʫ ʙʠˀʢʝ ʘʩʠʤʠʣʘʪʠʚʠʤʘ (ɫʫʢʠ˂ ʠ ɫʦʨʹʝʚʠ˂ 2004). 

ɸʟʦʪʦʙʘʢʪʝʨʠʥ ʿʝ ʙʠʦʧʨʝʧʘʨʘʪ, ʢʦʿʠ ʩʝ ʟʘʩʥʠʚʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʚʨʩʪʘ ʨʦʜʘ 

Azotobacterʜʘ ʨʘʟʤʥʦʞʘʚʘʿʫ ʩʝ ʫ ʨʠʟʦʩʬʝʨʠ ʧʦˀʩʢʠʭ ʢʫʣʪʫʨʘ ʠ 

ʘʟʦʪʦʬʠʢʩʘʮʠʿʦʤ ʧʦʙʦˀʰʘʚʘʿʫ ʘʟʦʪʥʫ ʠʩʭʨʘʥʫ ʙʠˀʘʢʘ (ɫʫʢʠ˂ ʠ ʩʘʨ.,2007). 

Azotobacter sp., ʩʧʘʜʘ ʫ ʛʨʫʧʫ ʩʣʦʙʦʜʥʠʭ ʘʟʦʪʦʬʠʢʩʘʪʦʨʘ, ʛʨʫʧʝ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʘʤʘ, ʫʩʚʘʿʘʿʫ ʝʣʝʤʝʥʪʘʨʥʠ Nʠ ʨʝʜʫʢʫʿʫ ʛʘ ʫ ʘʤʦʥʠʿʘʯʥʠ ʦʙʣʠʢ. 

 

 

ʉʣʠʢʘ 1. ɸzotobacter sp., ʠʟʦʣʦʚʘʥ ʠʟ ʫʟʦʨʘʢʘ 

ʟʝʤˀʠʰʪʘ ʪʠʧʘ ʯʝʨʥʦʟʝʤ, ʥʘ ʭʨʘʥˀʠʚʦʿ ʧʦʜʣʦʟʠ 

ʌʿʦʜʦʨʦʚʘ (Ġarļeviĺ ï Todosijeviĺ et al.,2017) 

 

ɿʘʩʪʫʧˀʝʥ ʿʝ ʫ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʪʠʧʦʚʘ ʟʝʤˀʠʰʪʘ, ʘʣʠ ʩʫ ˁʠʤ ʥʘʨʦʯʠʪʦ 

ʙʦʛʘʪʠ ʯʝʨʥʦʟʝʤʠ, ʢʦʿʠ ʩʧʘʜʘʿʫ ʫ ʟʝʤˀʠʰʪʘ ʠʟʨʘʞʝʥʝ ʙʠʦʛʝʥʦʩʪʠ ʠ 

ʧʣʦʜʥʦʩʪʠ. ʋ ʠʩʪʨʘʞʠʚʘˁʫ ĠarļeviĺïTodosijeviĺ et al. (2017), ʙʨʦʿʥʦʩʪ 

Azotobacter sp. ʫ ʯʝʨʥʦʟʝʤʫ ʥʘ ʣʦʢʘʣʠʪʝʪʫ ɿʝʤʫʥ ʇʦˀʝ, ʢʨʝʪʘʣʘ ʩʝʦʜ 100,4 

ï 182,7 (10
2
g

-1
), ʘ ʫ ʛʘʿˁʘʯʠ ʥʘ ʣʦʢʘʣʠʪʝʪʫ ʈʘʯʘ ʂʨʘʛʫʿʝʚʘʯʢʘ ʦʜ 45,7-119,2 

(10
2
g

-1
). ʇʨʦʮʝʩ ʨʝʜʫʢʮʠʿʝ ʘʟʦʪʘ ʯʠʥʠ ʥʠʟ ʙʠʦʭʝʤʠʿʩʢʠʭ ʨʝʘʢʮʠʿʘ, 

ʢʘʪʘʣʠʟʦʚʘʥʠʭ ʝʥʟʠʤʦʤ ʥʠʪʨʦʛʝʥʘʟʘ, ʘ ʢʘʨʘʢʪʝʨʠʰʝ ʛʘ ʠʟʫʟʝʪʥʘ 

ʦʩʝʪˀʠʚʦʩʪ ʥʘ ʤʦʣʝʢʫʣʘʨʥʠ ʘʟʦʪ, ʢʦʿʠ ʿʝ ʝʥʝʨʛʠʯʘʥ ʘʢʮʝʧʪʦʨ ʚʦʜʦʥʠʢʘ ʠ 

ʜʝʧʨʝʩʠʨʘ ʩʪʚʘʨʘˁʝ ʨʝʜʫʢʦʚʘʥʠʭ ʦʙʣʠʢʘ ʘʟʦʪʘ (ɫʫʢʠ˂ ʠ ɱʝʤʮʝʚ,2000). 

ʇʨʦʯʘʚʘʿʫ˂ʠ ʫʪʠʮʘʿ ʨʘʩʪʫ˂ʠʭ ʢʦʣʠʯʠʥʘ ʘʟʦʪʘ ʹʫʙʨʠʚʘ ʥʘ ʙʨʦʿʥʦʩʪ 

Azotobacter sp., Ġarļeviĺ-Todosijeviĺ et al. (2017) ʩʫ ʫʩʪʘʥʦʚʠʣʠ ʜʘ ʩʫ 

ʨʘʩʪʫ˂ʝ ʢʦʣʠʯʠʥʝ ʘʟʦʪʘ ʹʫʙʨʠʚʘ ʟʥʘʯʘʿʥʦ ʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʩʤʘˁʠʣʝ 

ʙʨʦʿʥʦʩʪ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ (ʚʘʨʠʿʘʥʪʫ ʙʝʟ ʧʨʠʤʝʥʝ ʹʫʙʨʠʚʘ), ʰʪʦ ʿʝ ʫ 

ʩʢʣʘʜʫ ʩʘ ʠʩʪʨʘʞʠʚʘˁʠʤʘ (Epanchinov,1975; ɫʦʨʹʝʚʠ˂,1998). ʋ 

ʠʩʪʨʘʞʠʚʘˁʫHussainet al. (1987), ʩʝʤʝʥʘ ʢʫʢʫʨʫʟʘ (Zea mays), ʠʥʦʢʫʣʠʩʘʥʘ 

ʩʦʿʝʚʠʤʘ ʨʦʜʘAzotobacter, ʟʘʩʝʿʘʥʘ ʫ ʧʦˀʠʤʘ ʙʝʟ ʠ ʩʘ ʧʨʠʤʝʥʦʤ 

ʤʠʥʝʨʘʣʥʠʭ ʹʫʙʨʠʚʘ (N125kg ha
-1
ʠ P40 kg ha

-1
), ʧʦʚʝ˂ʘʣʘ ʩʫ ʧʨʠʥʦʩ ʟʨʥʘ ʟʘ 

19,63% ʠ 15,89% ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ (ʥʝʠʥʦʢʫʣʠʩʘʥʝ ʙʠˀʢʝ). ɽʬʝʢʘʪ ʿʝ 

ʙʠʦ ʠʟʨʘʞʝʥʠʿʠ ʫ ʟʝʤˀʠʰʪʫ ʫ ʢʦʿʝʤ ʥʠʩʫ ʧʨʠʤʝˁʝʥʘ ʤʠʥʝʨʘʣʥʘ ʹʫʙʨʠʚʘ, 

ʰʪʦ ʿʝ ʠ ʦʯʝʢʠʚʘʥʦ ʩ ʦʙʟʠʨʦʤ ʥʘ ʧʦʤʝʥʫʪʠʠʥʭʠʙʠʪʦʨʥʠ ʝʬʝʢʘʪ ʤʠʥʝʨʘʣʥʦʛ 

ʘʟʦʪʘ ʥʘ ʝʥʟʠʤ ʥʠʪʨʦʛʝʥʘʟʫ. ɺʝʦʤʘ ʠʥʪʝʨʝʩʘʥʪʘʥ ʿʝ ʫʦʯʝʥʠ ʬʝʥʦʤʝʥ 

ʧʦʚʝ˂ʘˁʘ ʧʨʠʥʦʩʘ ʢʫʢʫʨʫʟʘ ʠ ʫ ʟʝʤˀʠʰʪʫ ʫ ʢʦʿʝʤ ʩʫ ʧʨʠʤʝˁʝʥʘ 

ʤʠʥʝʨʘʣʥʘ ʹʫʙʨʠʚʘ; ʠʟʥʦʩʠʣʦ ʿʝ 21,2% ʙʝʟ ʠʥʦʢʫʣʘʮʠʿʝ ʠ 37,09% ʫʟ 

ʠʥʦʢʫʣʘʮʠʿʫ ʩʝʤʝʥʘ. ʂʦʨʝʣʘʮʠʿʝ ʠʟʤʝʹʫ ʫʢʫʧʥʦʛ ʧʨʠʥʦʩʘ ʠ ʫʩʚʘʿʘˁʘ N, P, 

K ʙʠʣʝ ʩʫ ʚʝʦʤʘ ʟʥʘʯʘʿʥʝ ʠ ʫʧʦʨʝʜʠʚʝ ʤʝʹʫ ʩʦʙʦʤ. ʇʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ 

ʠʥʦʢʫʣʠʩʘʥʠʭ ʩʝʤʝʥʘ ʢʫʢʫʨʫʟʘ ʠ ʫ ʟʝʤˀʠʰʪʫ ʫ ʢʦʿʝʤ ʩʫ ʧʨʠʤʝˁʝʥʘ 

ʤʠʥʝʨʘʣʥʘ ʹʫʙʨʠʚʘ, ʫʢʘʟʫʿʝ ʜʘ ʦʥʦ ʥʘʩʪʘʿʝ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʘʟʦʪʦʬʠʢʩʘʮʠʿʝ ʠ 
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ʜʨʫʛʠʭ ʤʝʭʘʥʠʟʘʤʘ, ʧʦʧʫʪ ʙʘʢʪʝʨʠʿʩʢʝ ʧʨʦʜʫʢʮʠʿʝ ʭʦʨʤʦʥʘ ʨʘʩʪʘ, 

ʟʘʩʣʫʞʥʠ ʟʘ ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ ʙʠˀʢʝ (Hussainet al.,1987). 

ʎʠ ˀʠʩʪʨʘʞʠʚʘˁʘ Romero-Perdomo et al. (2017) ʙʠʦ ʿʝ ʜʘ ʩʝ ʧʨʦʮʝʥʠ ʜʘ ʣʠ 

ʧʨʠʤʝʥʘ ʜʚa ʩʦʿʘ ʙʘʢʪʝʨʠʿʩʢʝ ʚʨʩʪʝ Azotobacter chroococum, AC1 ʠ AC10, 

ʤʦʛʫ ʩʤʘˁʠʪʠ ʜʦʟʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ, ʥʝʦʧʭʦʜʥʝ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʧʘʤʫʢʘ. ʆʚʠ 

ʩʦʿʝʚʠ ʧʦʩʝʜʫʿʫ ʜʦʢʘʟʘʥʫ ʩʧʦʩʦʙʥʦʩʪ ʩʪʠʤʫʣʠʩʘˁʘ ʢʣʠʿʘʚʦʩʪʠ ʩʝʤʝʥʘ ʠ 

ʨʘʩʪʘ ʧʘʤʫʢʘ. ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʩʫ ʦʙʘ ʩʦʿʘ ʩʧʦʩʦʙʥʘ ʬʠʢʩʠʨʘʪʠ 

ʘʟʦʪ, ʨʘʩʪʚʘʨʘʪʠ ʬʦʩʬʦʨ, ʩʠʥʪʝʪʠʟʦʚʘʪʠ ʿʝʜʠˁʝˁʘ ʠʥʜʦʣʘ ʠ ʧʨʦʠʟʚʦʜʠʪʠ 

ʭʠʜʨʦʣʠʪʠʯʢʝ ʝʥʟʠʤʝ. ɿʘʧʘʞʝʥʦ ʜʘ ʿʝ ʤʠʢʨʦʙʠʦʣʦʰʢʘ ʠʥʦʢʫʣʘʮʠʿʘ ʫʪʠʮʘʣʘ 

ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ (p<0. 05) ʥa ʙʠʦʤʘʩʫ ʙʠˀʢʝ, ʫ ʦʜʥʦʩʫ ʥʘ ʘʟʦʪ ʹʫʙʨʠʚʘ. 

ɿʘʥʠʤˀʠʚʦ ʿʝ ʜʘ ʿʝ ʢʦʠʥʦʢʫʣʘʮʠʿʘ ʧʦʢʘʟʘʣʘ ʚʝ˂ʠ ʫʪʠʮʘʿ ʥʘ ʧʘʨʘʤʝʪʨʝ ʨʘʩʪʘ 

ʙʠˀʘʢʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʧʦʿʝʜʠʥʘʯʥʦʤ ʠʥʦʢʫʣʘʮʠʿʦʤ. ʉʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ, 

ʫʦʯʝʥʠ ʩʫ ʤʝʹʫ ʙʘʢʪʝʨʠʿʩʢʠʤ ʢʦʠʥʦʢʫʣʘʮʠʿʘʤʘ, ʫʟ ʧʨʠʤʝʥʫ 50% ʫʨʝʝ. 

ʈʝʟʫʣʪʘʪʠ ʩʫʛʝʨʠʰʫ ʜʘ ʢʦʠʥʦʢʫʣʘʮʠʿʘ ʩʝʤʝʥʘ ʧʘʤʫʢʘ ʩʦʿʝʚʠʤʘ Azotobacter 

chroococum, AC1 ʠ AC10, ʦʤʦʛʫ˂ʘʚʘ ʩʤʘˁʝˁʝ ʜʦʟʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ, 

ʥʝʦʧʭʦʜʥʝ ʟʘ ʨʘʩʪ ʧʘʤʫʢʘ, ʜʦ 50%. ʊʦ ʧʨʝʜʩʪʘʚˀʘ ʦʜʨʞʠʚʫ ʘʣʪʝʨʥʘʪʠʚʫ ʟʘ 

ʧʦʙʦˀʰʘˁʝ ʨʘʩʪʘ ʧʘʤʫʢʘ, ʫʟ ʩʤʘˁʝˁʝ ʜʦʟʝ ʘʟʦʪʥʦʛ ʹʫʙʨʠʚʘ, ʠ ʫʙʣʘʞʘʚʘ 

ʥʝʛʘʪʠʚʥʝ ʧʦʩʣʝʜʠʮʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ, ʠʟʘʟʚʘʥʝ ʧʨʠʤʝʥʦʤ ʘʟʦʪʥʠʭ 

ʹʫʙʨʠʚʘ (Romero-Perdomo et al.,2017). 

ʅʘ ʩʣʠʯʘʥ ʥʘʯʠʥ ʧʨʠʤʝʥʠ ʘʟʦʪʦʙʘʢʪʝʨʠʥʘ, ʢʦʨʠʩʪʝ ʩʝ ʠ ʙʠʦ-ʧʨʝʧʘʨʘʪʠ ʥʘ 

ʙʘʟʠ ʢʫʣʪʫʨʘ ʤʦʜʨʦʟʝʣʝʥʠʭ ʘʣʛʠ, ʥʘʨʦʯʠʪʦ ʫ ʘʟʠʿʩʢʠʤ ʟʝʤˀʘʤʘ. ʋ 

ʫʩʣʦʚʠʤʘ ʿʫʞʥʦʛ ʢʣʠʤʘʪʘ, ʟʥʘʯʘʿʥʘ ʿʝ ʚʦʜʝʥʘ ʧʘʨʘʪ ʨʦʜʘ Azolla, ʯʠʿʠ 

ʧʨʝʜʩʪʘʚʥʠʮʠ ʞʠʚʝ ʫ ʩʠʤʙʠʦʟʠ ʩʘ ʤʦʜʨʦʟʝʣʝʥʦʤ ʘʣʛʦʤ Anabena azollae, 

ʢʦʿʘ ʚʨʰʠ ʬʠʢʩʘʮʠʿʫ ʘʪʤʦʩʬʝʨʩʢʦʛ ʘʟʦʪʘ. ʆʚʝ ʙʘʢʪʝʨʠʿʝ ʩʝ ʙʨʟʦ 

ʨʘʟʤʥʦʞʘʚʘʿʫ ʠ ʧʦˀʘ ʧʠʨʠʥʯʘ ʦʙʦʛʘ˂ʫʿʫ ʘʟʦʪʦʤ (ɫʫʢʠ˂ ʠ ʩʘʨ.,2007). ʋ 

ʧʨʘʢʩʠ ʩʝ ʢʦʨʠʩʪʝ ʠ ʜʨʫʛʠ ʤʠʢʨʦʙʠʦʣʦʰʢʠ ʬʝʨʪʠʣʠʟʘʮʠʦʥʠ ʙʠʦʧʨʝʧʘʨʘʪʠ; 

ʬʦʩʬʦʙʘʢʪʝʨʠʥ, ʭʫʤʠʚʦʨʠʥ, ʙʠʦʪʨʦʥ, ʧʨʝʧʘʨʘʪʠ ʥʘ ʙʘʟʠ ʩʠʣʠʢʘʪʥʠʭ 

ʙʘʢʪʝʨʠʿʘ, ʢʘʦ ʠ ʤʠʢʦʨʠʟʘʮʠʿʘ ʙʠˀʘʢʘ. 

ɸʢʪʠʚʥʘ ʢʦʤʧʦʥʝʥʪʘ ʬʦʩʬʦʙʘʢʪʝʨʠʥʘ ʿʝ ʩʧʦʨʦʥʦʩʥʘ ʙʘʢʪʝʨʠʿʘ Bacillus 

megaterium var. phosphaticum, ʢʦʿʘ ʿʝ ʩʧʦʩʦʙʥʘ ʨʘʟʛʨʘʹʠʚʘʪʠ ʦʨʛʘʥʩʢʘ 

ʿʝʜʠˁʝˁʘ ʬʦʩʬʦʨʘ ʠ ʧʨʝʚʦʜʠʪʠ ʠʭ ʫ ʦʙʣʠʢ ʜʦʩʪʫʧʘʥ ʙʠˀʢʘʤʘ, ʥʘ ʩʝʤʝ ʩʝ 

ʥʘʥʦʩʠ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝʜ ʩʝʪʚʫ (ɫʫʢʠ˂ ʠ ʩʘʨ.,2007). Smith et al. (1960) 

ʥʘʚʦʜʝ ʜʘ ʩʫ ʜʚʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʫ ʩʪʘʢʣʝʥʠʢʫ, ʠʟʚʝʜʝʥʘ ʫ ʉɸɼ-ʫ, ʫ ʢʦʿʠʤʘ ʩʫ 

ʧʘʨʘʜʘʿʟ ʠ ʧʰʝʥʠʮʘ ʫʟʛʘʿʘʥʠ ʥʘ ʰʝʩʪ ʥʝʫʪʨʘʣʥʠʭ ʪʠʧʦʚʘ ʟʝʤˀʠʰʪʘ, 

ʧʦʢʘʟʘʣʘ ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ ʧʘʨʘʜʘʿʟʘ ʟʘ 7,5% ʫ ʧʨʚʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʛʜʝ ʿʝ 

ʧʨʠʤʝˁʝʥ ʬʦʩʬʦʙʘʢʪʝʨʠʥ, ʘ ʥʠʿʝ ʙʠʣʦ ʧʦʚʝ˂ʘˁʘ ʧʨʠʥʦʩʘ ʧʰʝʥʠʮʝ. ʋ 

ʜʨʫʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʠʿʝ ʙʠʣʦ ʧʦʚʝ˂ʘˁʘ ʧʨʠʥʦʩʘ ʥʠ ʢʦʜ ʧʘʨʘʜʘʿʟʘ. ʅʘ 

ʦʩʥʦʚʫ ʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʘʪʘ, Smith et al. (1960) ʟʘʢˀʫʯʫʿʫ ʜʘ ʥʝʤʘ 

ʠʥʜʠʢʘʮʠʿʘ ʜʘ ʙʠ ʠʥʦʢʫʣʘʮʠʿʘ ʧʦʚʨ˂ʘ ʠʣʠ ʧʦˀʩʢʠʭ ʢʫʣʪʫʨʘ 

ʬʦʩʬʦʙʘʢʪʝʨʠʥʦʤ ʙʠʣʘ ʢʦʨʠʩʥʘ. ʋ ʧʦʨʝʹʝˁʫ ʩʘ ʜʨʫʛʠʤ ʤʘʢʨʦʝʣʝʤʝʥʪʠʤʘ, 

ʬʦʩʬʦʨ ʿʝ ʥʘʿʤʘˁʝ ʤʦʙʠʣʘʥ ʠ ʜʦʩʪʫʧʘʥ ʙʠˀʢʘʤʘ ʫ ʚʝ˂ʠʥʠ ʟʝʤˀʠʰʪʘ, ʧʘ ʿʝ 

ʯʝʩʪʦ ʛʣʘʚʥʠ ʦʛʨʘʥʠʯʘʚʘʿʫ˂ʠ ʬʘʢʪʦʨ ʨʘʩʪʘ ʙʠˀʘʢʘ. ɹʠʦʨʘʩʧʦʣʦʞʠʚʦʩʪ 

ʥʝʦʨʛʘʥʩʢʦʛ ʬʦʩʬʦʨʘ ʟʝʤˀʠʰʪʘ ʫ ʨʠʟʦʩʬʝʨʠ, ʟʥʘʯʘʿʥʦ ʚʘʨʠʨʘ ʠ ʟʘʚʠʩʠ ʦʜ 

ʙʠˀʥʠʭ ʚʨʩʪʘ, ʥʫʪʨʠʪʠʚʥʦʛ ʩʪʘʪʫʩʘ ʟʝʤˀʠʰʪʘ ʠ ʜʝʿʩʪʚʘʝʢʦʣʦʰʢʠʭ 
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ʬʘʢʪʦʨʘ. ʋ ʜʘʥʘʰˁʦʿ ʧʨʘʢʩʠ, ʢʦʤʧʦʥʝʥʪʘ ʛʦʪʦʚʦ ʩʚʠʭ ʬʝʨʪʠʣʠʟʘʮʠʦʥʠʭ 

ʙʠʦ-ʧʨʝʧʘʨʘʪʘ ʩʫ ʠ ʬʦʩʬʦʤʠʥʝʨʘʣʠʟʘʪʦʨʠ. ɿʘ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ 

ʥʝʜʦʩʪʘʪʢʘ ʬʦʩʬʦʨʘ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʢʦʿʠ ʨʘʩʪʚʘʨʘʿʫ ʬʦʩʬʘʪʝ ʠʤʘʿʫ ʚʘʞʥʫ 

ʫʣʦʛʫ ʫʩʥʘʙʜʝʚʘˁʫ ʙʠˀʘʢʘ ʬʦʩʬʦʨʦʤ ʥʘ ʝʢʦʣʦʰʢʠ ʧʨʠʭʚʘʪˀʠʚʠʿʠ ʠ 

ʦʜʨʞʠʚʠʿʠ ʥʘʯʠʥ (Khan et al.,2007). ʌʦʩʬʦʙʘʢʪʝʨʠʥ ʥʘʣʘʟʠ ʟʥʘʯʘʿʥʫ ʠ 

ʦʧʨʘʚʜʘʥʫ ʧʨʠʤʝʥʫ, ʫ ʦʨʛʘʥʩʢʦʤʠ ʪʨʘʜʠʮʠʦʥʘʣʥʦʤ ʩʠʩʪʝʤʫ ʧʨʦʠʟʚʦʜˁʝ. 

ʊʘʢʦ, Osman et al. (2010) ʥʘʚʦʜʝ ʜʘ ʿʝ ʠʥʦʢʫʣʘʮʠʿʘ ʩʝʤʝʥʘ ʙʦʙʘ (Vicia faba) 

ʙʘʢʪʝʨʠʿʩʢʠʤ ʪʘʢʩʦʥʠʤʘ Rhizobium leguminosarumʠBacillus megaterium var. 

phosphaticumʩʪaʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ (p<0. 05) ʧʦʚʝ˂ʘʣʘ ʧʨʠʥʦʩ, ʩʘʜʨʞʘʿ 

ʤʘʩʪʠ ʠ ʧʨʦʪʝʠʥʘ ʙʠˀʢʝ. ʉʣʠʯʥʠ ʨʝʟʫʣʪʘʪʠ ʜʦʙʠʿʝʥʠ ʩʫ ʠ ʧʨʠʤʝʥʦʤ 

ʢʦʠʥʦʢʫʣʘʮʠʿʝ ʥʘʚʝʜʝʥʠʤ ʪʘʢʩʦʥʠʤʘ ʥʘ ʧʨʠʥʦʩ Vicia faba (Osman et 

al.,2010). 

ɿʘ ʘʢʪʠʚʠʨʘˁʝ ʙʠʦʜʠʥʘʤʠʢʝ ʟʝʤˀʠʰʪʘ ʩʝʚʝʨʥʝ ʟʦʥʝ, ʢʦʨʠʩʪʠ ʩʝ ʧʨʝʧʘʨʘʪ 

ʭʫʤʠʚʦʨʠʥ, ʢʦʿʠ ʩʘʜʨʞʠ ʢʦʤʧʣʝʢʩ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ; ʘʤʦʥʠʬʠʢʘʪʦʨʘ, 

ʮʝʣʫʣʦʣʠʟʘʪʦʨʘ, ʘʫʪʦʭʪʦʥʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ. ʉʣʠʯʥʦʛ ʩʘʩʪʘʚʘ ʿʝ ʠ 

ʢʦʤʧʣʝʢʩʥʠ ʙʠʦʧʨʝʧʘʨʘʪ ʟʝʤˀʠʰʥʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ, ʙʠʦʪʨʦʥ. 

ʇʨʠʤʝˁʫʿʝ ʩʝ ʢʦʜ ʧʦʚʨʪʘʨʩʢʠʭ ʠ ʚʦ˂ʥʠʭ ʢʫʣʪʫʨʘ (ɫʫʢʠ˂ ʠ ʩʘʨ.,2007). 

ʄʠʢʦʨʠʟʘʮʠʿʘ ʙʠˀʘʢʘ ʿʝ ʥʦʚʘ ʪʝʭʥʦʣʦʛʠʿʘ, ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʫ 

ʧʦˀʦʧʨʠʚʨʝʜʠ. ʀʥʦʢʫʣʘʮʠʿʘ ʢʦʨʝʥʘ ʣʝʛʫʤʠʥʦʟʘ ʚʨʩʪʘʤʘ ʨʦʜʘ Glomus, 

ʫʟʨʦʢʫʿʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘˁʝ ʩʫʚʝ ʙʠˀʥʝ ʤʘʩʝ. ʉʠʥʝʨʛʠʟʘʤ Azotobacter 

chroococcumʠGlomusmossʝae, ʨʝʟʫʣʪʠʨʘ ʧʦʚʝ˂ʘˁʝʤ ʘʟʦʪʦʬʠʢʩʘʮʠʿʝ, 

ʩʘʜʨʞʘʿʘ N, P ʠ ʧʨʠʥʦʩʘ ʙʠˀʘʢʘ (ɫʫʢʠ˂ ʠ ʩʘʨ.,2007). ɿʥʘʯʘʿ ʤʠʢʦʨʠʟʝ ʫ 

ʫʟʛʦʿʫ ʧʦʚʨ˂ʘ, ʧʦʩʝʙʥʦ ʫ ʦʜʨʞʠʚʦʿ ʠ ʝʢʦʣʦʰʢʦʿ ʧʨʦʠʟʚʦʜˁʠ, ʿʝ ʥʝʫʧʠʪʘʥ. ʋ 

ʦʛʣʝʜʠʤʘ Eulenstein et al. (2017), ʠʩʧʠʪʠʚʘʥ ʿʝ ʫʪʠʮʘʿ ʢʦʤʝʨʮʠʿʘʣʥʦʛ 

ʤʠʢʦʨʠʟʘʣʥʦʛ ʠʥʦʢʫʣʫʤʘ ʥʘ ʝʬʠʢʘʩʥʦʩʪ ʫʩʚʘʿʘˁʘ ʚʦʜʝ ʠ ʧʨʦʜʫʢʮʠʿʫ 

ʙʠʦʤʘʩʝ ʩʣʝʜʝ˂ʠʭ ʙʠˀʥʠʭ ʚʨʩʪʘ: ʢʫʢʫʨʫʟʘ (Zea mays), ʩʫʥʮʦʢʨʝʪʘ 

(Helianthus annuus), ʢʦʢʦʮʘ (Melilotus officinalis) ʩʠʨʢʘ (Sorghum bicolor) 

ʠʪʨʘʚʝ Elymus elongatus subsp. ponticus ʫ ʫʩʣʦʚʠʤʘ ʥʝʧʦʚʦˀʥʦʛ ʚʦʜʥʦʛ 

ʨʝʞʠʤʘ. ʈʝʟʫʣʪʘʪʠ ʧʦʢʘʟʫʿʫ ʜʘ ʩʫ ʩʚʝ ʙʠˀʢʝ ʠʤʘʣʝ ʢʦʨʠʩʪ ʦʜ ʫʩʧʦʩʪʘʚˀʝʥʝ 

ʩʠʤʙʠʦʟʝ. ʄʠʢʦʨʠʟʥʝ ʙʠˀʢʝ ʩʫ ʙʠʣʝ ʫʩʧʝʰʥʠʿʝ ʫ ʧʦʛʣʝʜʫ ʧʨʦʠʟʚʦʜˁʝ ʩʫʚʝ 

ʤʘʪʝʨʠʿʝ ʠ ʢʦʨʠʰʪʝˁʘ ʚʦʜʝ ʥʝʛʦ ʥʝʠʥʦʢʫʣʠʩʘʥʝ. ʊʘʢʦʹʝ, ʥʠʿʝ ʙʠʣʦ ʨʘʟʣʠʢʝ 

ʫ ʝʬʠʢʘʩʥʦʩʪʠ ʤʠʢʦʨʠʟʝ, ʙʝʟ ʦʙʟʠʨʘ ʜʘ ʣʠ ʿʝ ʘʫʪʦʭʪʦʥʦʛ, ʧʨʠʨʦʜʥʦʛ 

ʧʦʨʝʢʣʘ ʠʣʠ ʥʘʩʪʘʣʘ ʢʘʦ ʧʨʦʠʟʚʦʜ ʠʥʦʢʫʣʘʮʠʿʝ ʙʠˀʘʢʘ ʛˀʠʚʘʤʘ. ʈʝʟʫʣʪʘʪʠ 

ʫʢʘʟʫʿʫ ʜʘ ʤʠʢʦʨʠʟʘʮʠʿʘ ʙʠˀʘʢʘ ʠʣʠ ʩʪʠʤʫʣʠʩʘˁʝ ʧʨʠʨʦʜʥʝ ʤʠʢʦʨʠʟʝ ʫ 

ʧʦˀʦʧʨʠʚʨʝʜʥʠʤ ʧʨʦʠʟʚʦʜʥʠʤ ʩʠʩʪʝʤʠʤʘ, ʤʦʞʝ ʟʥʘʯʘʿʥʦ ʜʦʧʨʠʥʝʪʠ 

ʦʜʨʞʠʚʦʿ ʧʨʦʠʟʚʦʜˁʠ ʫʩʝʚʘ. ɽʬʝʢʪʠ ʟʘʚʠʩʝ ʦʜ ʙʠˀʥʠʭ ʚʨʩʪʘ, ʩʦʨʪʠ, ʚʨʩʪʝ 

ʟʝʤˀʠʰʪʘ, ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʜʝ ʠ ʚʨʩʪʝ ʫʩʝʚʘ (Eulenstein et al.,2017). 

3. ɿɸʂɲʋʏɸʂ 

ʋ ʦʨʛʘʥʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ, ʿʝʜʥʘ ʦʜ ʦʩʥʦʚʥʠʭ ʪʝʞˁʠ ʿʝ "ʙʠʦʣʦʛʠʟʘʮʠʿʘ. "ʋ 

ʧʨʚʦʤ ʨʝʜʫ, ʪʦ ʩʝ ʧʦʩʪʠʞʝ ʧʨʠʤʝʥʦʤ ʤʠʢʨʦʙʠʦʣʦʰʢʠʭ ʬʝʨʪʠʣʠʟʘʮʠʦʥʠʭ 

ʙʠʦʧʨʝʧʘʨʘʪʘ. ʂʘʦ ʘʢʪʠʚʥʝ ʢʦʤʧʦʥʝʥʪʝ, ʦʚʠ ʧʨʝʧʘʨʘʪʠ ʩʘʜʨʞʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʝ ʠʟ ʨʘʟʣʠʯʠʪʠʢ ʝʢʦʬʠʟʠʦʣʦʰʢʠʭ ʛʨʫʧʘ, ʢʦʿʠ ʫʯʝʩʪʚʫʿʫ ʫ 
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ʮʠʢʣʫʩʠʤʘ ʢʨʫʞʝˁʘ ʤʘʪʝʨʠʿʝ ʥʘ ʧʣʘʥʝʪʠ, ʘ ʟʘʩʣʫʞʥʠ ʩʫ ʟʘ ʬʦʨʤʠʨʘˁʝʠ 

ʦʜʨʞʘˁʝ ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ. 

ɿɸʍɺɸʃʅʀʎɸ 
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ʇʈʀʅʆʉɸ ʂʈʆʄʇʀʈɸ (Solanum tuberosum) 
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YIELD  OF POTATO (Solanum tuberosum) 
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ʈɽɿʀʄɽ 

ʀʩʧʠʪʠʚʘʦ ʩʝ ʫʪʠʮʘʿ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʦʪʧʘʜʥʦʛ ʤʫˀʘ ʥʘ ʩʦʨʪʝ ʢʨʦʤʧʠʨʘ. ʇʦʨʝʜ 

ʧʘʨʮʝʣʝ ʙʝʟ ʹʫʙʨʝˁʘ ʧʨʘ˂ʝʥ ʿʝ ʨʘʩʪ, ʨʘʟʚʠʪʘʢ ʠ ʧʨʠʥʦʩ ʩʦʨʪʝ Agria ʠ Aladin ʥʘ 

ʧʘʨʮʝʣʘʤʘ ʪʨʝʪʠʨʘʥʝ ʩʘ ʢʦʣʠʯʠʥʦʤ ʦʜ 60 t/ha ʠ 30 t/ha ʤʫˀʘ ʩʘ Cʫʙʦʪʠʯʢʦʛ 

ʧʨʝʯʠʩʪʘʯʘ ʦʪʧʘʜʥʠʭ ʚʦʜʘ. ʋʩʪʘʥʦʚˀʝʥʦ ʿʝ ʜʘ ʩʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʦʩʪʚʘʨʫʿʝ ʢʦʜ 

ʩʦʨʪʝ Aladin ʧʨʠ ʧʨʠʤʝʥʠ 30 t/ha ʤʫˀʘ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ Agria ʠʟʤʝʨʝʥ ʧʨʠʥʦʩ 

ʢʨʪʦʣʘ ʦʜ 29,65 t/ha ʧʨʠ ʠʩʪʦʤ ʢʦʣʠʯʠʥʦʤ ʹʫʙʨʝˁʘ. ʂʦʜ ʦʙʝ ʩʦʨʪʝ ʿʝ ʙʠʦ ʚʝ˂ʠ 

ʧʨʠʥʦʩ ʥʘ ʧʘʨʮʝʣʘʤʘ ʹʫʙʨʝʥʝ ʩʘ 60 t/ha ʥʝʛʦ ʥʘ ʥʝʹʫʙʨʝʥʠʤʘ. ʅʘʩʫʧʨʦʪ ʹʫʙʨʝˁʫ 

ʩʪʘʿˁʘʢʦʤ ʦʜ 60 t/ha, ʫʧʦʣʘ ʤʘˁʘ ʢʦʣʠʯʠʥʘ ʤʫˀʘ ʧʨʦʜʫʢʫʿʝ ʩʣʠʯʥʝ ʧʨʠʥʦʩʝ. 

ʂɲʋʏʅɽ ʈɽʏʀ 

ɫʫʙʨʝˁʝ, ʢʨʦʤʧʠʨ, ʧʨʠʥʦʩ, ʩʪʘʙʠʣʠʟʦʚʘʥʠ-ʜʝʭʠʜʨʘʪʠʩʘʥʠ ʦʪʧʘʜʥʠ ʤʫ ˀ

ABSTRACT 

The author followed the yield of varieties Agria and Aladin on soil treated with an 

amount of 60 t/ha and 30 t/ha of sludge from wastewater treatment plant in Subotica. He 

found that the highest yield was achieved at the variety Aladin, when applying 30 t/ha of 

sludge. Agria produced 29. 65 t/ha of tubers with the same amount of fertilizer. In both 

varieties the yields were higher on plots fertilized with 60 t/ha than on unfertilized soil. It 

was found that, in contrast to fertilizing with manure from 60 t/ha, half the amount of 

stabilized sludge produced similar yields. 

KEYWORDS 

Fertilization, potato, stabilized sludge, yield 

1. ʋɺʆɼ 

ʈʘʟʚʠʿʝʥʠʿʝ ʦʧʰʪʠʥʝ ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʚʝ˂ ʠʤʘʿʫ ʩʘʚʨʝʤʝʥʝ ʛʨʘʜʩʢʝ 

ʧʨʝʯʠʩʪʘʯʝ ʦʪʧʘʜʥʠʭ ʚʦʜʘ ʠʣʠ ʩʫ ʦʥʝ ʪʝʢ ʫ ʬʘʟʠ ʠʟʛʨʘʜˁʝ, ʘʣʠ ʥʠ ʿʝʜʘʥ 

ʛʨʘʜ ʥʝʤʘ ʿʘʩʥʫ ʚʠʟʠʿʫ ʟʘ ʜʝʧʦʥʦʚʘˁʝ ʠ/ʠʣʠ ʢʦʥʘʯʥʦ ʫʥʠʰʪʘʚʘˁʝ 

ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʦʪʧʘʜʥʦʛ ʤʫˀʘ. ʉʫʙʦʪʠʯʢʠ ɱʂʇ çɺʦʜʦʚʦʜ ʠ ʢʘʥʘʣʠʟʘʮʠʿʘè 

ʧʦʯʝʦ ʿʝ ʨʘʜ ʩʘ ʥʦʚʦʤ ʪʝʭʥʦʣʦʛʠʿʦʤ ʧʨʝʯʠʰ˂ʘʚʘˁʘ ʢʦʤʫʥʘʣʥʝ ʠ 

ʠʥʜʫʩʪʨʠʿʩʢʝ ʦʪʧʘʜʥʝ ʚʦʜʝ 2012. ʛʦʜʠʥʝ. ɱʝʜʠʥʠ ʨʝʮʠʧʠʿʝʥʪ ʧʨʝʯʠʰ˂ʝʥʝ 
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ʚʦʜʝ ʿʝ ʿʝʟʝʨʦ ʇʘʣʠ˂. ɿʘʭʚʘˀʫʿʫ˂ʠ ʦʚʦʿ ʪʝʭʥʦʣʦʛʠʿʠ ʫ ʨʝʮʠʧʠʿʝʥʪ ʜʘʥʘʩ 

ʜʦʩʧʝʚʘ ʧʝʪ ʜʦ ʜʝʩʝʪ ʧʫʪʘ ʤʘˁʘ ʢʦʣʠʯʠʥʘ ʦʨʛʘʥʩʢʠʭ ʤʘʪʝʨʠʿʘ. ɿʙʦʛ ʥʠʩʢʝ 

ʘʢʪʠʚʥʦʩʪʠ ʠʥʜʫʩʪʨʠʿʝ ʛʨʘʜʘ, ʦʪʧʘʜʥʝ ʚʦʜʝ ʥʝ ʩʘʜʨʞʝ ʟʥʘʯʘʿʥʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʫ ʪʝʰʢʠʭ ʤʝʪʘʣʘ ʠ ʟʘ ʟʜʨʘʚˀʝ ʰʪʝʪʥʠʭ ʧʨʠʤʝʩʘ. ʏʚʨʩʪʠ ʦʪʧʘʜ 

ʪʨʘʥʩʧʦʨʪʫʿʝ ʩʝ ʥʘ ʛʨʘʜʩʢʫ ʜʝʧʦʥʠʿʫ ʠ ʣʘʛʝʨʫʿʝ ʩʝ ʠʟʤʝʹʫ ʧʨʝʯʠʩʪʘʯʘ ʠ 

ʿʝʟʝʨʘ. ʂʦʥʘʯʥʦ ʜʝʧʦʥʦʚʘˁʝ, ʝʚʝʥʪʫʘʣʥʘ ʧʨʝʨʘʜʘ ʠ ʧʨʠʤʝʥʘ ʤʫˀʘ ʫ 

ʧʦˀʦʧʨʠʚʨʝʜʠ ʟʘ ʩʘʜʘ ʥʠʿʝ ʪʨʘʿʥʦ ʨʝʰʝʥʘ (Czekus,2014ʘ). 

ɽʚʨʦʧʩʢʘ ɿʘʿʝʜʥʠʮʘ ʿʝ 2008. ʛʦʜʠʥʝ ʫʩʚʦʿʠʣʘ ʜʠʨʝʢʪʠʚʫ 2008/98/ɽɽʉ ʢʦʿʘ 

ʨʝʛʫʣʠʰʝ ʜʝʧʦʥʦʚʘˁʝ, ʧʦʥʦʚʥʫ ʫʧʦʪʨʝʙʫ ʠ ʫʥʠʰʪʘʚʘˁʝ ʠʥʜʫʩʪʨʠʿʩʢʦʛ, 

ʢʦʤʫʥʘʣʥʦʛ ʠ ʦʧʘʩʥʦʛ ʦʪʧʘʜʘ. ʅʘ ʦʩʥʦʚʫ ʦʚʦʛ ʘʢʪʘ ʧʨʝʧʦʨʫʯʫʿʫ ʩʝ ʿʝʜʥʘ 

ʠʥʪʝʛʨʘʣʥʘ ʠ ʭʠʿʝʨʘʨʭʠʯʥʘ ʰʝʤʘ ʦʜ ʤʠʥʠʤʘʣʠʟʘʮʠʿʝ ʥʘʩʪʘʥʢʘ ʦʪʧʘʜʘ ʩʚʝ 

ʜʦ ˁʝʛʦʚʦʛ ʢʨʘʿˁʝʛ ʫʥʠʰʪʘʚʘˁʘ (EC No 2008/98/EEC, ʉʣʫʞʙʝʥʠ ʛʣʘʩʥʠʢ 

ʈʉ,135/2004,36/2009,72/2009). 

ʇʨʝʤʘ ʠʩʪʨʘʞʠʚʘˁʠʤʘ Czekus, (2014b) ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʿʝ ʧʨʠʥʦʩ ʢʫʢʫʨʫʟʘ 

ʭʠʙʨʠʜʘ NS 640 ʙʠʦ ʟʘ 25 % ʚʝ˂ʠ ʥʘ ʧʘʨʮʝʣʘʤʘ ʛʜʝ ʿʝ ʢʦʨʠʰ˂ʝʥ ʧʨʝʩʦʚʘʥʠ 

ʤʫ ˀʩʘ ʩʫʙʦʪʠʯʢʦʛ ʧʨʝʯʠʩʪʘʯʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʘʨʮʝʣʝ ʛʜʝ ʿʝ ʢʦʨʠʰ˂ʝʥ ʛʦʚʝʹʠ 

ʩʪʘʿˁʘʢ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʤʠʥʝʨʘʣʥʠʤ ʹʫʙʨʠʚʦʤ. 

ʊʘʢʦʹʝ ʿʝ ʫʪʚʨʜʠʦ ʜʘ 60 t/ha ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʤʫˀʘ ʜʘʿʝ ʚʝ˂ʠ ʧʨʠʥʦʩ ʥʝʛʦ 

ʠʩʪʘ ʢʦʣʠʯʠʥʘ ʩʪʘʿʩʢʦʛ ʹʫʙʨʠʚʘ. ʋ ʦʚʦʤ ʨʘʜʫ ʧʨʝʟʝʥʪʠʫʿʫ ʩʝ ʨʝʟʫʣʪʘʪʠ ʦ 

ʧʨʠʥʦʩʫ ʢʨʦʤʧʠʨʘ ʜʦʙʠʿʝʥʝ ʩʘ ʦʛʣʝʜʥʠʭ ʧʘʨʮʝʣʘ ʢʦʿʘ ʩʫ ʪʨʝʪʠʨʘʥʘ 

ʨʘʟʣʠʯʠʪʠʤ ʢʦʣʠʯʠʥʘʤʘ ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʦʪʧʘʜʥʦʛ ʤʫˀʘ. 

ʎʠ ˀ ʦʚʦʛ ʨʘʜʘ ʙʠʦ ʿʝ ʜʘ ʩʝ ʫʪʚʨʜʠ ʜʘ ʣʠ ʿʝ ʝʢʦʥʦʤʩʢʠ ʦʧʨʘʚʜʘʥʦ ʫ 

ʧʨʦʠʟʚʦʜˁʠ ʢʨʦʤʧʠʨʘ ʢʦʨʠʩʪʠʪʠ ʩʪʘʙʠʣʠʟʦʚʘʥʠ ʤʫ ˀʢʘʦ ʠʟʚʦʨ ʭʨʘʥʠʚʘ. 

1.1. ʉʪʘʙʠʣʠʟʦʚʘʥʠ-ʜʝʭʠʜʨʘʪʠʩʘʥʠ ʤʫ ˀ

ʇʣʘʩʤʘʥʦʤ ʦʪʧʘʜʥʦʛ ʤʫˀʘ ʧʨʝʜʫʟʝ˂ʘ ʩʝ ʦʩʣʦʙʘʹʘʿʫ ʤʘʪʝʨʠʿʘʣʘ ʢʦʿʠ 

ʟʘʫʟʠʤʘ ʧʨʦʩʪʦʨ, ʘʣʠ ʠ ʤʦʛʫ ʦʩʪʚʘʨʠʪʠ ʧʨʠʭʦʜ ʢʦʿʠ ʩʤʘˁʫʿʝ ʪʨʦʰʢʦʚʝ 

ʧʦʩʣʦʚʘˁʘ. ʂʦʨʠʩʪʘʥ ʿʝ ʠ ʟʘ ʩʪʘʥʦʚʥʠʰʪʚʦ, ʿʝʨ ʟʙʦʛ ʭʨʘʥˀʠʚʠʭ ʩʘʩʪʦʿʘʢʘ 

ʜʫʛʦʨʦʯʥʦ ʧʦʙʦˀʰʘʚʘ ʧʣʦʜʥʦʩʪ ʟʝʤˀʠʰʪʘ, ʥʘʩʫʧʨʦʪ ʚʝʰʪʘʯʢʠʤ 

ʤʠʥʝʨʘʣʥʠʤ ʹʫʙʨʠʚʠʤʘ, ʢʦʿʘ ʫ ʪʦʢʫ ʿʝʜʥʝ ʚʝʛʝʪʘʮʠʦʥʝ ʛʦʜʠʥʝ ʦʙʝʟʙʝʹʫʿʫ 

ʚʠʩʦʢʝ ʠ ʩʪʘʙʠʣʥʝ ʧʨʠʥʦʩʝ ʛʘʿʝʥʠʭ ʙʠˀʘʢʘ, ʘʣʠ ʫ ʜʫʞʝʤ ʧʝʨʠʦʜʫ 

ʢʦʨʠʰ˂ʝˁʘ ʤʦʛʫ ʥʝʛʘʪʠʚʥʦ ʫʪʠʮʘʪʠ ʥʘ ʥʠʚʦ ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ. 

(Cvijanoviĺ & Saviĺ,2016). 

ʅʘʿʙʦˀʝ ʠ ʢʦʥʘʯʥʦ ʨʝʰʝˁʝ ʫʧʦʪʨʝʙʝ ʤʫˀʘ ʙʠʣʘ ʙʠ ʥʝʢʘ ʚʨʩʪʘ ˁʝʛʦʚʝ 

ʧʨʝʨʘʜʝ, ʢʘʦ ʰʪʦ ʿʝ ʢʦʤʧʦʩʪʠʨʘˁʝ ʠʣʠ ʙʨʠʢʝʪʠʨʘˁʝ. ʆʚʘʢʦ ʧʨʠʧʨʝʤˀʝʥ 

ʤʫ ˀʤʦʛʘʦ ʙʠ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʥʧʨ. ʟʘ ʧʦʧʨʘʚˀʘˁʝ ʦʩʦʙʠʥʘ ʣʘʢʦʛ ʧʝʩʢʦʚʠʪʦʛ 

ʟʝʤˀʠʰʪʘ ʉʫʙʦʪʠʯʢʦ-ʍʦʨʛʦʰʢʝ ʧʝʰʯʘʨʝ. 

ɽʚʨʦʧʩʢʘ ɿʘʿʝʜʥʠʮʘ ʿʝ 1986. ʛʦʜʠʥʝ ʫʩʚʦʿʠʣʘ ʜʠʨʝʢʪʠʚʫ 86/278/EEC ʢʦʿʘ 

ʨʝʛʫʣʠʰʝ ʪʨʝʪʠʨʘˁʝ ʦʪʧʘʜʥʦʛ ʤʫˀʘ ʢʘʦ ʠ ˁʝʛʦʚʫ ʧʨʠʤʝʥʫ ʫ 

ʧʦˀʦʧʨʠʚʨʝʜʠ. ʉʘʤʦ ʫ ʠʟʫʟʝʪʥʠʤ ʩʣʫʯʘʿʝʚʠʤʘ ʿʝ ʜʦʟʚʦˀʝʥʘ ˁʝʥʘ ʜʠʨʝʢʪʥʘ 

ʫʧʦʪʨʝʙʘ, ʠʥʘʯʝ ʤʦʨʘ ʩʝ ʧʨʝʨʘʜʠʪʠ. ɼʠʨʝʢʪʠʚʘ ʟʘʙʨʘˁʫʿʝ ʧʨʠʤʝʥʫ ʩʠʨʦʚʦʛ 

ʤʫˀʘ ʥʘ ʧʘʰˁʘʮʠʤʘ, ʫ ʚʦ˂ˁʘʮʠʤʘ ʠ ʧʦʚʨʪʘʨʩʢʠʤ ʫʩʝʚʠʤʘ ʟʘ ʚʨʝʤʝ 
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ʚʝʛʝʪʘʮʠʿʝ ʠ ʫ ʧʦʚʨʪʘʨʩʪʚʫ ʧʨʠ ʛʘʿʝˁʫ ʪʘʢʚʠʭ ʙʠˀʘʢʘ ʯʠʿʠ ʩʝ ʧʣʦʜ 

ʜʠʨʝʢʪʥʦ ʢʦʨʠʩʪʠ, ʙʝʟ ʧʨʝʨʘʜʝ, ʪʝʨʤʠʯʢʝ ʦʙʨʘʜʝ ʠ ʩʣ. (EC No 86/278/ɽɽC). 

2. ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼɽ ʈɸɼɸ 

ɽʢʩʧʝʨʠʤʝʥʪ ʿʝ ʠʟʚʝʜʝʥ ʫ ʉʫʙʦʪʠʮʠ ʥʘ ʟʝʤˀʠʰʪʫ ʪʠʧʘ ʯʝʨʥʦʟʝʤ 2015. 

ʛʦʜʠʥʝ. ʅʠʿʝ ʩʝ ʥʘʚʦʜˁʘʚʘʣʦ. ɻʣʘʚʥʠ ʤʝʪʝʦʨʦʣʦʰʢʠ ʧʘʨʘʤʝʪʨʠ ʜʦʙʠʿʝʥʠ ʩʫ 

ʦʜ ʘʫʪʦʤʘʪʩʢʝ ʤʝʪʝʦʨʦʣʦʰʢʝ ʩʪʘʥʠʮʝ ʠʟ ʮʝʥʪʨʘ ʉʫʙʦʪʠʮʝ, ʫʜʘˀʝʥʝ cca 2 

ʢʤ ʦʜ ʦʛʣʝʜʥʦʛ ʧʦˀʘ (www.sumeteo.info). ʂʣʠʤʘʪʩʢʠ ʫʩʣʦʚʠ ʪʦʢʦʤ 

ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ ʥʘ ʪʝʨʠʪʦʨʠʿʠ ʆʧʰʪʠʥʝ ʉʫʙʦʪʠʮʝ ʩʢʦʨʦ ʩʫ ʙʠʣʠ 

ʠʜʝʘʣʥʠ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʢʨʦʤʧʠʨʘ. ɼʦʢ ʩʫ ʢʨʪʦʣʝ ʙʠʣʝ ʫ ʟʝʤˀʠ ʧʘʣʦ ʿʝ 

ʚʠʰʝ ʦʜ 260 mm ʢʠʰʝ. ɼʦʜʘʿʫ˂ʠ ʿʦʰ ʟʠʤʩʢʝ ʧʘʜʘʚʠʥʝ, ʜʦʙʠʿʝ ʩʝ ʙʣʠʟʫ 400 

mm, ʘ ʦʧʪʠʤʘʣʥʦ ʟʘ ʫʩʧʝʰʥʫ ʧʨʦʠʟʚʦʜˁʫ ʩʨʝʜˁʝ ʢʘʩʥʠʭ ʠ ʢʘʩʥʠʭ ʩʦʨʪʠ ʿʝ 

ʦʢʦ 450 mm (Broĺiĺ,2015). ʋ ʙʠˀʥʦʿ ʧʨʦʠʟʚʦʜˁʠ ʿʝʜʥʘ ʦʜ ʢˀʫʯʥʠʭ 

ʯʠˁʝʥʠʮʘ ʿʝ ʧʨʘʚʠʣʘʥ ʨʘʩʧʦʨʝʜ ʧʘʜʘʚʠʥʘ (Dozet,2015). ʆʥ ʿʝ ʙʠʦ ʧʦʛʦʜʥʠʿʠ 

ʥʝʛʦ ʧʨʝʪʭʦʜʥʠʭ ʛʦʜʠʥʘ, ʧʘ ʿʝ ʥʘ ʪʘʿ ʥʘʯʠʥ ʢʦʤʧʝʥʟʦʚʘʥ ʧʨʦʣʝ˂ʥʠ ʤʘˁʘʢ 

ʚʣʘʛʝ (Dozet,2009). ʉʨʝʜˁʠ ʤʝʩʝʯʥʠ ʧʨʦʩʝʮʠ ʪʝʤʧʝʨʘʪʫʨʝ ʢʨʝʪʘʣʝ ʩʫ ʦʢʦ 

ʧʨʦʩʝʢʘ ʟʘʜˁʠʭ ʜʝʮʝʥʠʿʘ: ʘʧʨʠʣ 13,1 Üʉ, ʤʘʿ 17,2 Üʉ, ʿʫʥ 21,3 Üʉ, ʿʫʣ 23,2 Üʉ, 

ʘʚʛʫʩʪ 22,7 Üʉ (www.sumeteo.info). 

ʅʘʢʦʥ ʧʨʦʣʝ˂ʥʠʭ ʤʨʘʟʝʚʘ ʦʛʣʝʜʥʘ ʧʘʨʮʝʣʘ ʿʝ ʧʦʜʝˀʝʥʘ ʥʘ ʪʨʠ ʿʝʜʥʘʢʘ ʜʝʣʘ. 

ʇʨʚʘ ʪʨʝ˂ʠʥʘ ʿʝ ʙʠʣʘ ʢʦʥʪʨʦʣʥʘ ʪʿ. ʙʝʟ ʹʫʙʨʝˁʘ. ʉʨʝʜˁʠ ʜʝʦ ʿʝ ʪʨʝʪʠʨʘʥ ʩʘ 

3 kg/m
2
 (30 t/ha) ʩʪʘʙʠʣʠʟʦʚʘʥʠʤ ʤʫˀʝʤ, ʘ ʪʨʝ˂ʘ ʪʨʝ˂ʠʥʘ ʩʘ 6 kg/m

2
, ʪʿ 60 

t/ha (ʉʣʠʢʘ 1). ʉʘʩʪʘʚ ʧʨʝʩʦʚʘʥʦʛ ʤʫˀʘ ʿʝ ʙʠʦ ʩʣʝʜʝ˂ʠ: 4,54% ʫʢʫʧʥʦʛ 

ʘʟʦʪʘ,2,05% ʫʢʫʧʥʦʛ ʬʦʩʬʦʨʘ (4,69% P2ʆ5),0,715% ʢʘʣʠʿʫʤʘ (0,858% 

ʂ2ʆ),64,3% ʦʨʛʘʥʩʢʠʭ ʿʝʜʠˁʝˁʘ. ʉʦʨʪʝ ʢʨʦʤʧʠʨʘ ʢʦʿʝ ʩʫ ʙʠʣʝ ʩʫ "Agria" ʠ 

"Aladin ", ʢʘʪʝʛʦʨʠʿʝ C2, ʧʨʚʘ ʩʦʨʪʥʘ ʨʝʧʨʦʜʫʢʮʠʿʘ, ʢʘʣʠʙʨʘʞʝ 35-55 mm, 

ʧʨʦʠʟʚʝʜʝʥʦ ʫ ʉʨʙʠʿʠ (www.specialtyproduce.com/produce/Agria_Potatoes_ 

12877.php, www.parklandseedpotatoes.com/varieties/table/aladin-13#sthash. 

Zt0B9MS9.dpbs). ʉʝʤʝʥʩʢʘ ʨʦʙʘ ʥʠʿʝ ʙʠʣʘ ʪʨʝʪʠʨʘʥʘ ʧʨʦʪʠʚ ʧʨʚʝ 

ʛʝʥʝʨʘʮʠʿʝ ʢʨʦʤʧʠʨʦʚʝ ʟʣʘʪʠʮʝ (Leptinotarsa decemlineata), ʢʘʦ ʥʠ ʧʨʦʪʠʚ 

ʨʘʥʦʛ ʥʘʧʘʜʘ ʣʠʩʥʠʭ ʚʘʰʠ (Aphidoidea sp.), ʩʢʦʯʠʙʫʙʝ (Elateridae sp.) ʠ 

ʣʘʨʚʠ ʛʫʥʜʝˀʘ (Melolontha sp.). ʅʘʢʦʥ ʧʨʝʜʩʝʪʚʝʥʝ ʧʨʠʧʨʝʤʝ (ʬʨʝʟʝʨʦʚʘˁe 

ʥʘ ʜʫʙʠʥʫ ʦʜ 15 cm), ʦʙʘʚˀʝʥʘ ʿʝ ʩʘʜˁʘ ʢʨʪʦʣʘ ʥʘ ʜʫʙʠʥʫ ʦʜ 10-12 cm. 

ʈʘʟʤʘʢ ʢʨʪʦʣʘ ʫʥʫʪʘʨ ʨʝʜʘ ʠʟʥʦʩʠʦ ʿʝ 22-25 cm, ʘ ʤʝʹʫʨʝʜʥʠ ʨʘʟʤʘʢ 50 cm. 

ʂʦʜ ʩʚʘʢʦʛ ʪʠʧʘ ʹʫʙʨʝˁʘ ʠ ʢʦʜ ʦʙʝ ʩʦʨʪʝ ʙʠʣʦ ʿʝ ʪʨʠ ʧʦʥʘʚˀʘˁʘ. ʈʘʟʤʘʢ 

ʠʟʤʝʹʫ ʧʦʿʝʜʠʥʠʭ ʩʦʨʪʠ ʠ ʧʘʨʮʝʣʘ ʙʠʦ ʿʝ 1 m. ʅʝʛʘ ʠ ʟʘʰʪʠʪʘ ʫʩʝʚʘ 

ʩʧʨʦʚʝʜʝʥʘ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʧʦʪʨʝʙʘʤʘ. ʊʦʢʦʤ ʚʝʛʝʪʘʮʠʿʝ ʜʚʘ ʧʫʪʘ ʿʝ 

ʠʟʚʨʰʝʥʘ ʤʝʹʫʨʝʜʥʘ ʦʙʨʘʜʘ ʠ ʪʨʠ ʧʫʪʘ ʪʨʝʪʠʨʘʥ ʫʩʝʚ ʧʨʦʪʠʚ ʧʣʘʤʝˁʘʯʝ 

ʢʨʦʤʧʠʨʘ (ʫʟʨʦʢʦʚʘʥʘ ʦʜ ʩʪʨʘʥʝ Phytophthora infestans) ʠ ʢʨʦʤʧʠʨʦʚʝ 

ʟʣʘʪʠʮʝ (Leptinotarsa decemlineata). ɿʘ ʟʘʰʪʠʪʫ ʫʩʝʚʘ ʢʦʨʠʰ˂ʝʥ ʿʝ ʧʨʝʧʘʨʘʪ 

"Mospilan 20 SG" ʫ ʢʦʣʠʯʠʥʠ ʦʜ 2,5 g ʥʘ 10 lit  ʠ "Antracol WP-70",15-20 g 

ʥʘ 10 lit  ʚʦʜʝ (S§rkºzi,2002, Kov§cs,2006). 
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ʉʣʠʢʘ 1. ʈʘʟʣʠʯʠʪʝ ʢʦʣʠʯʠʥʝ ʦʪʧʘʜʥʦʛ ʤʫˀʘ 

 

ʈʫʯʥʘ ʙʝʨʙʘ ʿʝ ʠʟʚʨʰʝʥʘ 171. ʜʘʥʘ ʚʝʛʝʪʘʮʠʿʝ. ʂʨʪʦʣʝ ʩʘ ʩʚʘʢʝ ʧʘʨʮʝʣʝ ʩʫ 

ʩʢʫʧˀʝʥʝ ʫ ʧʦʩʝʙʥʝ ʧʘʧʠʨʥʝ ʚʨʝ˂ʝ, ʧʘ ʩʫ ʩʝ ʨʘʟʚʨʩʪʘʣʝ ʠ ʤʝʨʠʣʝ. ʇʦ 

ʢʣʘʩʠʬʠʢʘʮʠʿʠ ɺʣʘʭʦʚʠ˂ʘ (2003.) ʢʨʪʦʣʝ ʩʫ ʛʨʫʧʠʩʘʥʝ ʫ ʪʨʠ ʢʘʪʝʛʦʨʠʿʝ: 

- ʢʣʘʩʘ I ï ʬʠʟʠʦʣʦʰʢʠ ʟʨʝʣʠ, ʥʦʨʤʘʣʥʦ ʨʘʟʚʠʿʝʥʠ ʠ ʫʿʝʜʥʘʯʝʥʠ ʧʦ ʦʙʣʠʢʫ, 

ʚʝʣʠʯʠʥʠ ʠ ʙʦʿʠ. ʆʥʠ ʩʫ ʟʜʨʘʚʠ, ʙʝʟ ʢʣʠʮʝ ʠ ʙʝʟ ʩʤʝʞʫʨʘʥʝ ʠʣʠ ʙʝʟ 

ʦʰʪʝ˂ʝʥʝ ʧʦʢʦʨʠʮʝ. ʊʦʣʝʨʘʥʮʠʿʘ ʩʪʨʘʥʠʭ ʧʨʠʤʝʩʘ ʠ ʢʨʪʦʣʝ ʥʘʧʘʜʥʫʪʝ 

ʢʨʦʤʧʠʨʦʚʦʤ ʧʣʝʩʠ ʿʝ ʜʦ 1%. 

- ʢʣʘʩʘ II  ï ʢʨʪʦʣʝ ʤʦʨʘʿʫ ʜʘ ʙʫʜʫ ʟʜʨʘʚʝ ʠ ʧʦʛʦʜʥʝ ʟʘ ˀʫʜʩʢʫ ʠʩʭʨʘʥʫ. 

ɼʦʟʚʦˀʘʚʘ ʩʝ ʜʦ 2% ʩʪʨʘʥʠʭ ʧʨʠʤʝʩʘ (ʟʝʤˀʘ ʠ ʢʣʠʮʝ) ʠ ʜʦ 10% ʤʘʩʝ 

ʢʨʪʦʣʘ ʩʘ ʥʝʜʦʩʪʘʮʠʤʘ ʧʨʝʜʚʠʹʝʥʠʤ ʤʠʥʠʤʘʣʥʠʤ ʫʩʣʦʚʠʤʘ ʢʚʘʣʠʪʝʪʘ. 

ʄʘʩʝ ʢʨʪʦʣʘ ʩʘ ʥʘʧʨʩʣʠʥʘʤʘ, ʧʦʩʝʢʦʪʠʥʘʤʘ ʠ ʥʘʛˁʝʯʝˁʠʤʘ ʤʦʞʝ ʙʠʪʠ ʜʦ 

5%. ɺʝʣʠʯʠʥʘ ʢʨʪʦʣʘ ʤʦʨʘ ʜʘ ʙʫʜʝ ʙʘʨʝʤ ʪʦʣʠʢʘ ʜʘ ʦʥʘ ʤʦʞʝ ʙʠʪʠ ʧʦʛʦʜʥʘ 

ʟʘ ʨʫʯʥʦ ʠʣʠ ʘʫʪʦʤʘʪʠʟʦʚʘʥʦ ˀʫʰʪʝˁʝ. 

- ʩʠʪʘʥ - ʥʝʫʧʦʪʨʝʙˀʠʚ ʯʠʿʠ ʿʝ ʧʨʝʯʥʠʢ ʤʘˁʠ ʦʜ 30 mm, ʥʝʟʨʝʦ, ʟʘʨʘʞʝʥ, 

ʨʘʩʝʯʝʥ. 

ʅʘʢʦʥ ʢʘʣʠʙʨʠʨʘˁʘ ʩʚʘʢʘ ʢʘʪʝʛʦʨʠʿʘ ʿʝ ʧʦʩʝʙʥʦ ʠʟʤʝʨʝʥʘ, ʧʘ 

ʝʚʠʜʝʥʪʠʨʘʥʘ. 

3. ʈɽɿʋʃʊɸʊʀ ʀʉʊʈɸɾʀɺɸɳɸ ʀ ɼʀʉʂʋʉʀɱɸ 

ʅʘ ʦʩʥʦʚʫ ʩʪʘʪʠʩʪʠʯʢʠʭ ʧʦʜʘʪʘʢʘ ʈʝʧʫʙʣʠʯʢʦʛ ʟʘʚʦʜʘ ʟʘ ʩʪʘʪʠʩʢʠʢʫ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʢʨʦʤʧʠʨʘ ʥʘ ʦʨʘʥʠʮʘʤʘ ɺʦʿʚʦʜʠʥʝ ʙʠʦ 

ʿʝ 17,00 t/ha ʫ 2014. ʛʦʜʠʥʠ (www.webrsz.stat.gov.rs). ɿʘ ʫʩʧʝʰʥʦ ʛʘʿʝˁʝ 

ʢʨʦʤʧʠʨʘ ʠ ʧʦʩʪʠʟʘˁʝ ʚʠʩʦʢʠʭ ʧʨʠʥʦʩʘ ʚʦʜʘ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʠʤʘʿʫ 

ʧʨʝʩʫʜʥʫ ʫʣʦʛʫ. ʋ ʫʩʣʦʚʠʤʘ ʥʘʚʦʜˁʘʚʘˁʘ ʧʨʠʥʦʩ ʢʨʪʦʣʘ ʤʦʞʝ ʜʦʩʪʠ˂ʠ ʠ 

ʜʦ 80 t/ha (Broĺiĺ,2015), ʘ ʧʨʠ ʢʘʣʢʫʣʘʮʠʿʘʤʘ ʢʘʦ ʦʯʝʢʠʚʘʥʠ ʧʨʠʥʦʩ ʫʟʠʤʘ 
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ʩʝ ʦʢʦ 30 t/ha ʢʨʪʦʣʘ (ņorĽeviĺ,2014). ʋʢʫʧʥʠ ʧʨʠʥʦʩʠ ʩʘ ʦʛʣʝʜʥʝ ʧʘʨʮʝʣʝ 

ʧʨʠ ʩʚʘʢʦʤ ʪʠʧʫ ʪʨʝʪʠʨʘˁʘ ʫ ʩʣʫʯʘʿʫ ʦʙʝ ʩʦʨʪʝ ʙʠʣʝ ʩʫ ʜʘʣʝʢʦ ʠʟʥʘʜ 

ʚʦʿʚʦʹʘʥʩʢʦʛ ʧʨʦʩʝʢʘ (ʊʘʙʝʣʘ 1). 

 

ʊʘʙʝʣʘ 1. ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʢʨʪʦʣʘ (t/ha)  

ʩʦʨʪʘ Agria Aladin 

ʢʦʥʪʨʦʣ 

ʧʨʠʥʦʩ (t/ha)  23,30 32,80 

ʠʥʜʝʢʩʥʠ ʥʠʚʦ 100,00 100,00 

30 t/ha
 

ʧʨʠʥʦʩ (t/ha)  34,30 49,65 

ʠʥʜʝʢʩʥʠ ʥʠʚʦ 147,21 151,37 

60 t/ha
 

ʧʨʠʥʦʩ (t/ha)  31,00 34,30 

ʠʥʜʝʢʩʥʠ ʥʠʚʦ  133,05 104,57 

 

ɱʘʩʥʦ ʩʝ ʚʠʜʠ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʦʩʪʚʘʨʝʥ ʥʘ ʧʘʨʮʝʣʘʤʘ ʹʫʙʨʝʥʠʤ ʩʘ 30 

t/ha ʩʪʘʙʠʣʠʟʦʚʘʥʠʤ ʤʫˀʝʤ. "Aladin" ʩʝ ʧʦʢʘʟʘʣʘ ʢʘʦ ʧʨʠʥʦʩʥʠʿʘ ʩʦʨʪʘ. 

ʆʥʘ ʿʝ ʧʨʠ ʪʨʝʪʠʨʘˁʫ ʩʘ 30 t/ha ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʤʫˀʘ ʦʩʪʚʘʨʠʣʘ ʧʨʠʥʦʩ ʟʘ 

51,37 % ʚʠʰʝ ʦʜ ʥʝʹʫʙʨʝʥʝ ʧʘʨʮʝʣʝ, ʜʦʢ ʿʝ ʢʦʜ ʩʦʨʪʝ "Agria" ʠʤʘʣʘ ʚʝ˂ʠ 

ʧʨʠʥʦʩ ʟʘ 47,21 %. ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʧʦʜʘʪʢʝ ʜʦʙʠʿʝʥʝ ʩʘ ʧʘʨʮʝʣʝ ʢʦʿʘ ʿʝ 

ʹʫʙʨʝʥʘ ʩʘ ʜʫʧʣʦ ʚʝ˂ʦʤ ʜʦʟʦʤ ʤʫˀʘ: ʩʦʨʪʘ "Agria" ʿʝ ʠʤʘʣʘ ʧʨʠʥʦʩ ʚʝ˂ʠ ʟʘ 

33,05 % ʘ ʩʦʨʪʘ "Aladin" ʟʘ ʩʚʝʛʘ 4,57 % (ʉʣʠʢʘ 2). 

 

  

ʉʣʠʢʘ 2. ɼʝʦ ʧʨʠʥʦʩʘ ʩʘ ʦʛʣʝʜʥʠʭ ʧʘʨʮʝʣʘ 

 

ʊʨʞʠʰʪʝ ʧʨʝʭʨʘʤʙʝʥʠʭ ʧʨʦʠʟʚʦʜʘ ʫʚʝʢ ʟʘʭʪʝʚʘ ʢʚʘʣʠʪʝʪ. ʋ ʫʢʫʧʥʦʤ 

ʧʨʠʥʦʩʫ ʥʘʿʚʝ˂ʠ ʧʨʦʮʝʥʘʪ ʯʠʥʝ ʧʨʚʦʢʣʘʩʥʝ ʠ ʜʨʫʛʦʢʣʘʩʥʝ ʢʨʪʦʣʝ 

(Teichmann,1954, Vlahoviĺ,2003). 
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ʐʪʦ ʩʝ ʪʠʯʝ ʧʨʠʥʦʩʘ I ʠ II  ʢʣʘʩʝ ʦʥ ʿʝ 5,5-16,3 % ʤʘˁʠ ʦʜ ʫʢʫʧʥʦʛ ʨʦʜʘ, ʪʿ. 

ʦʢʦ 10% ʿʝ ʫʜʝʦ ʥʝʫʧʦʪʨʝʙˀʠʚʠʭ ʢʨʪʦʣʘ. ʇʨʦʮʝʥʪʫʘʣʥʦ ʛʣʝʜʘʥʦ ʥʘʿʚʠʰʝ ʩʝ 

ʙʘʮʠʣʦ ʩʘ ʢʦʥʪʨʦʣʥʝ ʧʘʨʮʝʣʝ ʩʦʨʪʝ "Agria" (16,3%), ʜʦʢ ʩʘ ʧʘʨʮʝʣʝ 

"Aladinʘ" ʧʨʠ ʹʫʙʨʝˁʫ ʦʜ 30 t/ha ʜʝʭʠʜʨʘʪʠʩʘʥʦʛ ʤʫˀʘ, ʥʝʫʧʦʪʨʝʙˀʠʚʦ ʿʝ 

ʙʠʣʦ ʚʠʰʝ ʦʜ 5 ʪʦʥʝ ʢʨʦʤʧʠʨʘ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪ ʿʝ ʫ ʢʦʨʝʣʘʮʠʿʠ ʩʘ 

ʧʨʠʥʦʩʦʤ ʿʝʨ ʩʝ ʧʨʠ ʦʚʦʿ ʢʦʣʠʯʠʥʠ ʹʫʙʨʠʚʘ ʦʩʪʚʘʨʠʦ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ 44,5 

t/ha ʢʦʥʟʫʤʥʦʛ ʢʨʦʤʧʠʨʘ (ʊʘʙʝʣʘ 2.). 

 

ʊʘʙʝʣʘ 2. ʋʜʝʦ ʢʦʥʟʫʤʥʦʛ ʠ ʥʝʫʧʦʪʨʝʙˀʠʚʦʛ ʢʨʦʤʧʠʨʘ (t/ha)  

 ɸʛʨʠʘ ɸʣʘʜʠʥ 

ʹʫʙʨʝˁʝ ʫʢʫʧʥʦ  ʫʧʦʪʨʝʙ

ˀʠʚʦ 

ʥʝʫʧʦʪʨʝ

ʙˀ ʠʚʦ 

ʫʢʫʧʥʦ  ʫʧʦʪʨʝʙ

ˀʠʚʦ 

ʥʝʫʧʦʪʨʝ

ʙˀ ʠʚʦ 

0 ʪ ʭʘ
-1 

23,30 19,50 3,80 

(16,3%)  

32,80 31,00 1,80 

(5,5%)  

30 ʪ ʭʘ
-1 

34,30 29,65 4,65 

(13,6%)  

49,65 44,50 5,15 

(10,4%)  

60 ʪ ʭʘ
-1 

31,00 26,65 4,35 

(14,0%)  

34,30 29,65 4,65 

(13,6%)  

 

ʋʩʪʘʥʦʚˀʝʥʦ ʿʝ ʜʘ ʧʨʠ ʹʫʙʨʝˁʫ ʩʘ ʜʝʭʠʜʨʘʪʠʩʘʥʠʤ ʤʫˀʝʤ ʦʜ 30 t/ha ʩʦʨʪʘ 

"Aladin" ʿʝ ʦʩʪʚʘʨʠʣʘ ʟʘ 66% ʚʠʰʝ ʢʦʥʟʫʤʥʠʭ ʢʨʪʦʣʘ ʦʜ ʜʨʫʛʝ ʩʦʨʪʝ. ʂʘʜʘ 

ʿʝ ʨʝʯ ʦ ʹʫʙʨʝˁʫ ʩʘ ʢʦʣʠʯʠʥʦʤ ʦʜ 60 t/ha ʤʫˀʘ ʧʨʠʥʦʩ ʿʝ ʤʘˁʠ, ʘ ʫʜʝʦ 

ʥʝʢʦʨʠʩʥʠʭ ʢʨʪʦʣʘ ʚʝ˂ʠ ʜʦ 3% (ɻʨʘʬʠʢʦʥ 1.). 

 

ɻʨʘʬʠʢʦʥ 1. ʋʢʫʧʘʥ ʧʨʠʥʦʩ ʜʚʝ ʩʦʨʪʝ ʢʨʦʤʧʠʨʘ ʧʨʠ ʨʘʟʣʠʯʠʪʠʤ ʜʦʟʘʤʘ 

ʹʫʙʨʝˁʘ 
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4. ɿɸʂɲʋʏɸʂ 

ʅʘʢʦʥ ʢʣʘʩʠʨʘˁʘ ʢʨʪʦʣʘ ʜʦʰʣʦ ʩʝ ʜʦ ʟʘʢˀʫʯʢʘ ʜʘ ʿʝ ʩʦʨʪʘ "Aladin" ʜʘʦ 

ʚʝ˂ʠ ʧʨʠʥʦʩ. ʅʘʿʚʝ˂ʠ ʧʨʠʥʦʩ (44,50 t/ha) ʿʝʩʪʠʚʦʛ ʢʨʦʤʧʠʨʘ ʦʩʪʚʘʨʝʥ ʿʝ ʥʘ 

ʧʘʨʮʝʣʘʤʘ ʢʦʿʝ ʩʫ ʪʨʝʪʠʨʘʥʝ ʩʘ 30 t/ha ʜʝʭʠʜʨʘʪʠʩʘʥʠʤ ʤʫˀʝʤ. ʄʘˁʠ 

ʧʨʠʥʦʩ (29,65 t/ha) ʿʝ ʦʩʪʚʘʨʝʥ ʥʘ ʧʘʨʮʝʣʘʤʘ ʹʫʙʨʝʥʝ ʩʘ ʚʝ˂ʦʤ ʢʦʣʠʯʠʥʦʤ 

ʤʫˀʘ (60 t/ha), ʘ ʥʘʿʤʘˁʝ ʥʘ ʥʝʹʫʙʨʝʥʠʤ ʜʝʣʦʚʠʤʘ. ʂʦʜ ʩʦʨʪʝ "Agria" ʤʘˁʝ 

ʩʫ ʙʠʣʝ ʦʩʮʠʣʘʮʠʿʝ ʫ ʧʨʠʥʦʩʫ. 

ʅʘ ʉʫʙʦʪʠʯʢʦʤ ʧʦʩʪʨʦʿʝˁʫ ʟʘ ʧʨʝʯʠʰ˂ʘʚʘˁʝ ʦʪʧʘʜʥʠʭ ʚʦʜʘ 2013. ʛʦʜʠʥʝ 

ʠʩʧʨʝʩʦʚʘʣʦ ʩʝ 1600 ʢʦʥʪʝʿʥʝʨʘ ʦʜ 5 m
3
 ʜʝʭʠʜʨʘʪʠʩʘʥʦʛ ʤʫˀʘ. ʅʝʪʦ ʪʝʞʠʥʘ 

ʤʫˀʘ ʧʦ ʢʦʥʪʝʿʥʝʨʫ ʢʨʝʪʘʦ ʩʝ ʦʜ 2,5 ʜʦ 3 ʪʦʥʝ. ʊʦ ʠʟʥʦʩʠ ʦʢʦ 4. 500 ʪʦʥʘ 

ʜʝʭʠʜʨʘʪʠʩʘʥʦʛ ʤʫˀʘ ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ (Czekus,2014c). ʈʘʯʫʥʘʿʫ˂ʠ ʩʘ 30 

t/ha ʤʫˀʘ, ʩʘ ʦʚʦʤ ʢʦʣʠʯʠʥʦʤ ʤʦʛʣʦ ʙʠ ʩʝ ʪʨʝʪʠʨʘʪʠ 150 ʭʝʢʪʘʨʘ ʦʨʘʥʠʮʝ. 

ɿʘʭʚʘˀʫʿʫ˂ʠ ʤʦʜʝʨʥʠʿʦʿ ʪʝʭʥʦʣʦʛʠʿʠ ʧʨʝʯʠʰ˂ʘʚʘˁʘ ʠ ʚʝ˂ʠʤ ʢʦʣʠʯʠʥʘʤʘ 

ʦʪʧʘʜʥʠʭ ʚʦʜʘ,2016. ʛʦʜʠʥʝ ʥʘʩʪʘʣʦ ʿʝ ʟʘ ʩʢʦʨʦ 30% ʚʠʰʝ ʜʝʭʠʜʨʘʪʠʩʘʥʦʛ 

ʤʫˀʘ ʥʘ ʉʫʙʦʪʠʯʢʦʤ ʧʨʝʯʠʩʪʘʯʫ ʫ ʦʜʥʦʩʫ ʥʘ ʨʘʥʠʿʠʭ ʛʦʜʠʥʘ. 

ʋ ɺʦʿʚʦʜʠʥʠ ʙʨʦʿ ʩʪʦʢʝ ʠ ʬʘʨʤʠ ʥʘʛʣʦ ʦʧʘʜʘ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʠ ʢʦʣʠʯʠʥʘ 

ʧʨʚʦʢʣʘʩʥʦʛ ʦʨʛʘʥʩʢʦʛ ʹʫʙʨʠʚʘ ʪʿ. ʩʪʘʿˁʘʢʘ ʿʝ ʩʚʝ ʤʘˁʝ. ʅʘʢʦʥ 

ʢʦʤʧʦʩʪʠʨʘˁʘ ʠ ʟʨʝˁʘ ʦʚʘʿ ʤʫ ˀʙʠʦ ʙʠ ʠʜʝʘʣʥʦ ʹʫʙʨʠʚʦ ʟʘ ʨʘʪʘʨʩʪʚʦ, 

ʧʦʚʨʪʘʨʩʪʚʦ, ʭʦʨʪʠʢʫʣʪʫʨʫ ʢʘʦ ʠ ʟʘ ʧʦʧʨʘʚˀʘˁʝ ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ ï 

ʥʘʨʘʚʥʦ ʧʨʠ ʢʦʥʪʠʥʫʘʣʥʦʿ ʢʦʥʪʨʦʣʠ ˁʝʛʦʚʦʛ ʭʝʤʠʿʩʢʦʛ ʩʘʩʪʘʚʘ. 
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ɻɸɱɽɳɽ ʂɺʀʅʆɱɽ (Chenopodium quinoa Willd .) ʋ 

ɸɻʈʆɽʂʆʃʆʐʂʀʄ ʋʉʃʆɺʀʄɸ ʉʈɹʀɱɽ 

GROWING  OF QUINOA  (Chenopodium quinoa Willd .) IN 

AGROECOLOGICAL  CONDITIONS  OF SERBIA 

ɹʦʨʠʩ ʎʝʢʫʰ
 1*

, ʉʣʘʹʘʥʘ ʉʘʚʠ˂ 
1
, ɻʝʟʘ ʎʝʢʫʰ

 2
, ʀʚʘʥʘ ʇʝʪʨʦʚʠ˂

 3
, ɿʦʨʠʮʘ 

ɱʦʚʘʥʦʚʠ˂
 3
, ʈʘʜʤʠʣʘ ʉʪʠʢʠ˂

 3
, ʄʠʣʝʥʘ ʄʘʨʿʘʥʦʚʠ˂

 3
, ʉʣʘʚʠʰʘ ɫʦʨʹʝʚʠ˂

 3 

1 ʌʘʢʫʣʪʝʪ ʟʘ ʙʠʦʬʘʨʤʠʥʛ, ʄʝʛʘʪʨʝʥʜ ʋʥʠʚʝʨʟʠʪʝʪ, ɹʫʣʝʚʘʨ ʤʘʨʰʘʣʘ ʊʦʣʙʫʭʠʥʘ 8,11070 

ɹʝʦʛʨʘʜ, ʉʨʙʠʿʘ 
2 ʋʯʠʪʝˀʩʢʠ ʬʘʢʫʣʪʝʪ ʥʘ ʄʘʹʘʨʩʢʦʤ ʥʘʩʪʘʚʥʦʤ ʿʝʟʠʢʫ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʅʦʚʦʤ ʉʘʜʫ, 

ʐʪʨʦʩʤʘʿʝʨʦʚʘ 11,24000 ʉʫʙʦʪʠʮʘ, ʉʨʙʠʿʘ 
3 ʇʦˀʦʧʨʠʚʨʝʜʥʠ ʬʘʢʫʣʪʝʪ, ʋʥʠʚʝʨʟʠʪʝʪ ʫ ɹʝʦʛʨʘʜʫ, ʅʝʤʘˁʠʥʘ 6,11080 ɹʝʦʛʨʘʜ, ʉʨʙʠʿʘ 

*ɸʫʪʦʨ ʟʘ ʢʦʨʝʩʧʦʜʝʥʮʠʿʫ ï ʢʦʥʪʘʢʪ: borisz_82@yahoo.com 

ʈɽɿʀʄɽ 

ʊʦʢʦʤ 2016. ʠ 2017. ʛʦʜʠʥʝ ʠʟʚʝʜʝʥʠ ʩʫ ʦʛʣʝʜʠ ʩʘ ʠʥʪʨʦʜʫʢʦʚʘʥʠʤ ʩʦʨʪʘʤʘ 

ʢʚʠʥʦʿʝ Puno ʠ Titicaca ʫ ʉʫʙʦʪʠʮʠ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ. ʋ 2016-ʦ ʿʛʦʜʠʥʠ ʦʛʣʝʜ ʿʝ 

ʧʦʩʪʘʚˀʝʥ ʫ ʜʚʝ ʛʫʩʪʠʥʝ (5 ʠ 10 cm), ʘ ʫ 2017-ʦ ʿʛʦʜʠʥʠ ʫ ʪʨʠ ʛʫʩʪʠʥʝ (2,5 ʠ 10 

cm). ʆʙʝ ʩʦʨʪʝ ʩʫ ʜʘʣʝ ʩʪʘʙʠʣʘʥ ʧʨʠʥʦʩ. ɺʣʘʞʥʘ 2016. ʛʦʜʠʥʘ ʚʠʰʝ ʿʝ ʦʜʛʦʚʘʨʘʣʘ 

ʨʝʹʝʤ ʩʢʣʦʧʫ, ʜʦʢ ʩʫhʥʘ 2017. ʛʫʰ˂ʝʤ ʩʢʣʦʧʫ ʙʠˀʘʢʘ. ʇʨʠ ʚʝ˂ʠʤ ʢʦʣʠʯʠʥʘʤʘ 

ʧʘʜʘʚʠʥʘ ʩʦʨʪʘ Puno ʿʝ ʙʠʣʘ ʧʨʠʥʦʩʥʠʿʘ ʠ ʫ ʧʨʦʩʝʢʫ ʿʝ ʧʨʦʜʫʢʦʚʘʣʘ 59 g ʩʫʚʦʛ 

ʩʝʤʝʥʘ ʧʦ ʙʠˀʮʠ. ʋ ʩʫʰʥʠʿʠʤ ʫʩʣʦʚʠʤʘ ʥʠʿʝ ʙʠʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʠʥʦʩʫ ʦʚʝ 

ʜʚʝ ʩʦʨʪʝ. 

ʂɲʋʏʅɽ ʈɽʏʀ 

Puno, Titicaca, ʛʘʿʝˁʝ, ʘʛʨʦʝʢʦʣʦʰʢʠ ʫʩʣʦʚʠ. 

ABSTRACT 

During 2016 and 2017, we carried out experiments with introduced varieties of quinoa 

Puno and Titicaca in Subotica, Republic of Serbia. In 2016 the experimental seeds were 

planted in two densities (5 and 10 cm), and in 2017 in three densities (2,5 and 10 cm). 

Both varieties yielded a stable yield. The humid 2016 year was more favourable to the 

low-density plants, while the dry season of 2017 was more favourable to the more 

densely planted quinoa. With larger quantities of rainfall , the Puno variety is higher 

yielding, and on average it produced 59 g of dry seed per plant. Under drier conditions 

there was no significant difference in the yield of these two varieties. 

KEYWORDS 

Puno, Titicaca, growth, agroecological conditions 
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1. ʋɺʆɼ 

ʂʚʠʥʦʿʫ, ʟʘ ʥʘʩ ɽʚʨʦʧˀʘʥʝ ʛʦʪʦʚʦ ʥʝʧʦʟʥʘʪʫ ʙʠˀʢʫ ʧʨʝ ʚʠʰʝ ʦʜ 6000 

ʛʦʜʠʥʘ ʫ ʧʨʦʠʟʚʦʜˁʫ ʩʫ ʫʚʝʣʠ ʀʥʢʝ. ɹʠˀʢʘ ʩʝ ʫʩʧʝʰʥʦ ʤʦʞʝ ʛʘʿʠʪʠ ʥʘ 

ʩʠʨʦʤʘʰʥʠʤ ʟʝʤˀʠʰʪʠʤʘ ʠ ʧʦʜʨʫʯʿʠʤʘ ʩʘ ʙʝʟʤʨʘʟʥʠʤ ʧʝʨʠʦʜʦʤ ʦʜ 100 

ʜʘʥʘ. ɻʘʿʝʥʘ ʚʨʩʪʘ ʿʝ ʥʘʩʪʘʣʘ ʢʫʣʪʠʚʠʩʘˁʝʤ ʩʘʤʦʥʠʢʣʠʭ ʚʨʩʪʘ ʢʦʝʿ ʩʫ ʨʘʩʣʝ 

ʫ ʩʧʦʥʪʘʥʦʿ ʬʣʦʨʠ ɸʥʜʩʢʠʭ ʧʦʜʨʫʯʿʘ ʢʦʿʘ ʜʘʥʘʩ ʧʨʠʧʘʜʘʿʫ ɹʦʣʠʚʠʿʠ, ʇʝʨʫʫ 

ʠ ɽʢʚʘʜʦʨʫ (Garcia et al.,2007). ʀʘʢʦ ʧʨʠʧʘʜʘ ʧʦʨʦʜʠʮʠ ʧʝʧʝˀʫʛʘ, (fam. 

Chenopodiaceae), ʢʚʠʥʦʿʘ ʿʝ ʘʛʨʦʥʦʤʩʢʠ ʩʚʨʩʪʘʥʘ ʤʝʹʫ ʞʠʪʘ, ʪʘʯʥʠʿʝ 

ʘʣʪʝʨʥʘʪʠʚʥa ʠʣʠ ʧʩʝʫʜʦʞʠʪʘ (Stikiĺ et al.,2012). ʆʩʥʦʚʥʠ ʨʘʟʣʦʛ ʟʘ ʦʚʘʢʚʫ 

ʢʣʘʩʠʬʠʢʘʮʠʿʫ ʿʝʩʪʝ ʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʧʣʦʜʘ ï ʦʨʘʰʠʮʝ, ʫ ʢʦʿʝʤ ʧʨʝʦʚʣʘʹʫʿʫ 

ʫʛˀʝʥʠ ʭʠʜʨʘʪʠ, ʘʣʠ ʿʝ, ʧʨʝʤʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʝ ʥʘʚʦʜʝ Ruales & Baboo 

(1992) ʧʣʦʜ ʙʦʛʘʪ ʠ ʚʠʩʦʢʦʢʚʘʣʠʪʝʪʥʠʤ ʧʨʦʪʝʠʥʠʤʘ. (12-18%) ʩʘ ʚʝʣʠʢʠʤ 

ʫʯʝʰ˂ʝʤ ʝʩʝʥʮʠʿʘʣʥʠʭ ʘʤʠʥʦʢʠʩʝʣʠʥʘ (Aluko,2003). ʆʚʘ ʙʠˀʥʘ ʚʨʩʪʘ 

ʜʦʙʠʿʘ ʩʚʝ ʚʝ˂ʠ ʟʥʘʯʘʿ ʟʙʦʛ ʩʚʦʿʠʭ ʥʫʪʨʠʪʠʚʥʠʭ ʚʨʝʜʥʦʩʪʠ ʠ ʚʠʩʦʢʦʛ 

ʩʪʝʧʝʥʘ ʪʦʣʝʨʘʥʮʠʿʝ ʥʘ ʫʩʣʦʚʝ ʛʘʿʝˁʘ. ʆʥʘ ʥʘ ʧʦʜʨʫʯʿʠʤʘ ʎʝʥʪʨʘʣʥʦ-

ʠʩʪʦʯʥʝ ɽʚʨʦʧʝ ʿʦʰ ʫʚʝʢ ʥʠʿʝ ʟʘʩʪʫʧˀʝʥʘ ʫ ʢʦʤʝʨʮʠʿʘʣʥʦʿ ʧʨʦʠʟʚʦʜˁʠ. ʅʘ 

ˁʝʥ ʟʥʘʯʘʿ ʫʢʘʟʫʿʝ ʠ ʯʠˁʝʥʠʮʘ ʜʘ ʿʝ ʦʥʘ ʦʜ ʩʪʨʘʥʝ FAO ʧʨʦʛʣʘʰʝʥʘ ʟʘ 

ʙʠˀʢʫ ʢʦʿʘ ʤʦʞʝ ʜʘ ʧʦʙʦˀʰʘ ʩʠʛʫʨʥʦʩʪ ʭʨʘʥʝ ʫ 21. ʚʝʢʫ (ɱʘcobsen,2003). 

ʂʚʠʥʦʿʘ ʿʝ ʟʘ ʈʝʧʫʙʣʠʢʫ ʉʨʙʠʿʫ ʥʦʚʘ ʙʠˀʥʘ ʚʨʩʪʘ. ʋ ʣʠʪʝʨʘʪʫʨʠ ʧʦʩʪʦʿʠ 

ʩʚʝʛʘ ʥʝʢʦʣʠʢʦ ʠʩʪʨʘʞʠʚʘˁʘ ʚʝʟʘʥʠʭ ʟʘ ʦʚʫ ʙʠʥˀʫ ʚʨʩʪʫ ʥʘ ʦʚʦʤ ʧʦʜʨʫʯʿʫ. 

ʆʛʣʝʜʠ ʩʫ ʠʟʚʝʜʝʥʠ ʥʘ ʪʨʠ ʣʦʢʘʣʠʪʝʪʘ ʫ ʈʝʧʫʙʣʠʮʠ ʉʨʙʠʿʠ ʫ ʧʝʨʠʦʜʫ ʦʜ 

2009. ʜʦ 2012. ʛʦʜʠʥʝ. ʀʩʪʨʘʞʠʚʘʥ ʿʝ ʧʨʦʩʝʯʘʥ ʚʠʰʝʛʦʜʠʰˁʠ ʧʨʠʥʦʩ 

ʠʥʪʨʦʜʫʢʦʚʘʥʠʭ ʛʝʥʦʪʠʧʦʚʘ ʢʚʠʥʦʿʝ KVL  37 (ʩʦʨʪʘ Puno) ʠ KVL  52 

(Titicaca), ʫʪʠʮʘʿ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʫʩʣʦʚʘ, ʢʘʦ ʠ ʭʝʤʠʿʩʢʠ ʩʘʩʪʘʚ ʟʨʥʘ ʛʦʨʝ 

ʥʘʚʝʜʝʥʝ ʜʚʝ ʩʦʨʪʝ ʢʚʠʥʦʿʝ (Glamoļlija i sar.,2011; Glamoļlija i sar.,2012; 

Draģiĺ,2011). 

ʎʠ ˀʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʙʠʦ ʜʘ ʩʝ ʠʩʧʠʪʘ ʫʪʠʮʘʿ ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ 

ʠ ʫʪʚʨʜʠ ʦʧʪʠʤʘʣʥʘ ʛʫʩʪʠʥʘ ʙʠˀʘʢʘ ʫ ʥʘhʠʤ ʘʛʨʦʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ ʟʘ 

ʧʦʩʪʠʟʘˁʝ ʟʘʜʦʚʦˀʘʚʘʿʫ˂ʝʛ ʧʨʠʥʦʩʘ ʢʚʠʥʦʿʝ. 

2. ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼ 

ʊʦʢʦʤ 2016. ʠ 2017. ʛʦʜʠʥʝ ʠʟʚʝʜʝʥʠ ʩʫ ʦʛʣʝʜʠ ʩʘ ʜʚʝ ʠʥʪʨʦʜʫʢʦʚʘʥʝ ʩʦʨʪʝ 

ʢʚʠʥʦʿʝ (Punʦ ʠ ʊiticaca), ʩʝʣʝʢʪʦʚʘʥʝ ʥʘ University of Life Sciences ʫ 

ʂʦʧʝʥʭʘʛʝʥʫ, ɼʘʥʩʢʦʿ (ɱacobsen and ʄuica,2002). ʇʦˀʩʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ 

ʦʛʣʝʜ ʿʝ ʠʟʚʝʜʝʥ ʫ ʉʫʙʦʪʠʮʠ, ʈʝʧʫʙʣʠʢʘ ʉʨʙʠʿʘ ʥʘ ʟʝʤˀʠʰʪʫ ʪʠʧʘ 

ʯʝʨʥʦʟʝʤ. ɱʝʩʝˁʘ ʦʙʨʘʜʘ ʠʟʚʨʰʝʥʘ ʿʝ ʧʨʝ ʟʠʤʩʢʠʭ ʤʨʘʟʝʚʘ ʥʘ ʜʫʙʠʥʫ ʦʜ 40 

cm. ʂʣʠʿʘʚʦʩʪ ʩʝʤʝʥʘ ʙʠʣʘ ʿʝ ʠʟʥʘʜ 95% ʢʦʜ ʦʙʝ ʩʦʨʪʝ ʫ ʦʙʝ ʛʦʜʠʥʝ. ʄʘʩʘ 

ʭʠˀʘʜʫ ʟʨʥʘ ʠʟʥʦʩʠʣʘ ʿʝ ʦʢʦ 1,5 g. ʇʨʚʝ ʜʝʢʘʜʝ ʘʧʨʠʣʘ ʧʦʩʣʝ ʧʨʝʜʩʝʪʚʝʥʝ 

ʧʨʠʧʨʝʤʝ ʟʝʤˀʠʰʪʘ ʦʙʘʚˀʝʥʘ ʿʝ ʨʫʯʥʘ ʩʝʪʚʘ ʥʘ ʜʫʙʠʥʫ ʦʜ 3 ʜʦ 4 cm. 

ʄʝʹʫʨʝʜʥʦ ʨʘʩʪʦʿʘˁʝ ʙʠʣʦ ʿʝ 50 cm. ʂʦʜ ʦʙʝ ʩʦʨʪʝ, ʥʘʢʦʥ ʧʨʦʨʝʹʠʚʘˁʘ, 

ʬʦʨʤʠʨʘʥ ʿʝ ʩʢʣʦʧ ʩʘ ʨʘʟʤʘʢʦʤ ʙʠˀʘʢʘ ʫʥʫʪʘʨ ʨʝʜʘ ʦʜ 10 cm ʠ 5 cm (2016), 

ʘ 2017. ʛʦʜʠʥʝ ʫʚʝʜʝʥ ʿʝ ʠ ʩʢʣʦʧ ʩʘ ʨʘʟʤʘʢʦʤ ʦʜ 2 cm. ʆʛʣʝʜʠ ʩʫ 
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ʧʦʩʪʘʚˀʝʥʠ ʫ ʯʝʪʠʨʠ ʧʦʥʘʚˀʘˁʘ ʩʘ ʚʝʣʠʯʠʥʦʤ ʦʩʥʦʚʥʝ ʧʘʨʮʝʣʝ ʦʜ 6 m
2
. 

ʀʟʚʝʜʝʥʘ ʩʫ ʜʚʘ ʤʝʹʫʨʝʜʥʘ ʢʫʣʪʠʚʠʨʘˁʘ. ɱʝʜʥʦʤ ʿʝ ʠʟʚʨʰʝʥʘ ʟʘʰʪʠʪʘ 

ʧʨʦʪʠʚ ʣʠʩʥʠʭ ʚʘʰʠ (Aphidoidea sp.). ɼʦʧʫʥʩʢʝ ʠʩʭʨʘʥʝ ʥʠʿʝ ʙʠʣʦ, ʧʘʨʮʝʣʝ 

ʥʠʩʫ ʥʘʚʦʜˁʘʚʘʥʝ. ɾʝʪʚʘ ʿʝ ʠʟʚʝʜʝʥʘ ʨʫʯʥʦ. ʇʨʝ ʩʝʪʚʝ, ʫʟʝʪ ʿʝ ʧʨʦʩʝʯʘʥ 

ʫʟʦʨʘʢ ʟʝʤˀʠʰʪʘ ʩʘ ʜʫʙʠʥʝ 0-30 cm ʠ ʠʟʚʨʰʝʥʘ ʿʝ ʦʩʥʦʚʥʘ ʘʛʨʦʭʝʤʠʿʩʢʘ 

ʘʥʘʣʠʟʘ ʟʝʤˀʠʰʪʘ ʫ ʘʢʨʝʜʠʪʦʚʘʥʦʿ ʣʘʙʦʨʘʪʦʨʠʿʠ ʇʦˀʦʧʨʠʚʨʝʜʥʝ ʩʪʨʫʯʥʝ 

ʩʣʫʞʙʝ, ʉʫʙʦʪʠʮʘ. ʅʘ ʦʩʥʦʚʫ ʘʥʘʣʠʟʘ, ʫʩʪʘʥʦʚˀʝʥʦ ʿʝ ʜʘ ʿʝ ʟʝʤˀʠʰʪʝ 

ʩʨʝʜˁʝ ʙʦʛʘʪʦ ʧʨʠʩʪʫʧʘʯʥʠʤ ʘʟʦʪʦʤ (0,24% N), ʚʨʣʦ ʙʦʛʘʪʦ ʬʦʩʬʦʨʦʤ 

(34,68 mg P2ʆ5 ʥʘ 100 g ʟʝʤʠˀʰʪʘ) ʠ ʙʦʛʘʪʦ ʢʘʣʠʿʫʤʦʤ (29,42 mg ʂ2ʆ ʥʘ 

100 g ʟʝʤʠˀʰʪʘ). ʆʨʘʥʠʯʥʠ ʩʣʦʿ ʫʟʦʨʢʦʚʘʥʝ ʧʘʨʮʝʣʝ 2016. ʛʦʜʠʥʝ ʙʠʦ ʿʝ 

ʙʣʘʛʦ ʘʣʢʘʣʥʝ ʨʝʘʢʮʠʿʝ (pH 7,66) ʠ ʩʨʝʜˁʝ ʙʦʛʘʪ ʫ ʭʫʤʫʩʫ (3,19%) (Kastori i 

sar.,2006). ʊʝʤʧʝʨʘʪʫʨʥʠ ʧʦʜʘʮʠ ʜʦʙʠʿʝʥʠ ʩʫ ʦʜ ʘʫʪʦʤʘʪʩʢʝ ʤʝʪʝʦʨʦʣʦʰʢʝ 

ʩʪʘʥʠʮʝ ʠʟ ʉʫʙʦʪʠʮʝ, ʫʜʘˀʝʥʝ 4 km ʦʜ ʦʛʣʝʜʥʦʛ ʧʦˀʘ. ɿʘ ʤʝʨʝʝˁ ʪʝʤʧʝʨʘʪʫʨʝ 

ʢʦʨʠʰ˂ʝʥ ʿʝ ʠʥʩʪʨʫʤʝʥʪ ʪʠʧʘ "Nexus" ʠ ʩʦʬʪʚʝʨ "Weather display" 

(www.sumeteo.info). ʂʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʤʝʨʝʥʘ ʿʝ ʠʥʩʪʘʣʠʨʘʥʠʤ 

ʢʠʰʦʤʝʨʦʤ ʥʘ ʦʛʣʝʜʥʦʤ ʧʦˀʫ. 

ʉʪʘʪʠʩʪʠʯʢʘ ʘʥʘʣʠʟʘ ʠʤʘʣʘ je ʟʘ ʮʠ ˀʜʘ ʩʝ ʠʟʚʨʰʠ ʫʧʦʨʝʹʠʚʘˁʝ ʜʦʙʠʿʝʥʠʭ 

ʨʝʟʫʣʪʘʪʘ ʧʨʦʩʝʯʥʝ ʤʘʩʝ ʟʨʥʘ ʧʦ ʙʠˀʮʠ ʠʟʤʝʹʫ ʦʚʘ ʜʚʘ ʛʝʥʦʪʠʧʘ ʠ ʫ ʦʜʥʦʩʫ 

ʥʘ ʤʝʹʫʨʝʜʥʠ ʨʘʟʤʘʢ ʠʟʤʝʹʫ ʙʠˀʘʢʘ. ʀʟʚʨʰʝʥʘ ʿʝ ʧʨʝʣʠʤʠʥʘʨʥʘ ʘʥʘʣʠʟʘ 

ʥʦʨʤʘʣʥʦʛ ʨʘʩʧʦʨʝʜʘ (Shapiro-Wilk ʩʪʘʪʠʩʪʠʢʘ) ʠ ʪʝʩʪʠʨʘˁʝ ʿʝʜʥʘʢʦʩʪʠ 

ʚʘʨʠʿʘʥʩʠ (Levene-ʦʚ ʪʝʩʪ). ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʨʝʟʫʣʪʘʪʘ ʦʚʘ ʜʚʘ ʪʝʩʪʘ, 

ʪʝʩʪʠʨʘˁʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʿʝ ʚʨʰʝʥʦ t-ʪʝʩʪʦʤ (ʥʘ 

ʦʩʥʦʚʫ ʚʘʨʠʿʘʥʩʠ ʩʧʦʿʝʥʠʭ ʫʟʦʨʘʢʘ ʠʣʠ ʥʘ ʦʩʥʦʚʫ ʩʪʘʥʜʘʨʜʥʝ ʛʨʝʰʢʝ 

ʨʘʟʣʠʢʝ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ), ʦʜʥʦʩʥʦ, ʢʘʜʘ ʩʢʫʧʦʚʠ ʥʠʩʫ ʥʦʨʤʘʣʥʦ 

ʨʘʩʧʦʨʝʹʝʥʠ ʠ ʚʘʨʠʿʘʥʩʝ ʩʫ ʨʘʟʣʠʯʠʪʝ, ʢʦʨʠʰ˂ʝʥʘ ʿʝ ʥʝʧʘʨʘʤʝʪʘʨʩʢʘ 

ʩʪʘʪʠʩʠʪʠʢʘ (Mann-Whitney U-test). 

3. ʈɽɿʋʃʊɸʊʀ ʀ ɼʀʉʂʋʉʀɱɸ 

ʈʘʩʧʦʨʝʜ ʩʨʝʜˁʠʭ ʤʝʩʝʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʙʠʦ ʿʝ ʥʘ ʥʠʚʦʫ 

ʜʝʩʝʪʦʛʦʜʠʰˁʝʛ ʧʨʦʩʝʢʘ (ɻʨʘʬʠʢʦʥ 1). 

 

 

ɻʨʘʬʠʢʦʥ 1. ʉʨʝʜˁʝ ʤʝʩʝʯʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ ʢʚʠʥʦʿʝ 

2016. ʠ 2017. ʛʦʜʠʥʝ 
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ɱʝʜʠʥʦ ʿʝ ʘʧʨʠʣ 2016. ʙʠʦ ʭʣʘʜʥʠʿʠ ʟʘ 2 ÁC ʫ ʦʜʦʩʫ ʥʘ ʜʫʛʦʛʦʜʠʰˁʠ ʧʨʦʩʝʢ. 

ʊʦʢʦʤ ʚʝʛʝʪʘʮʠʿʝ 2016. ʙʠʣʦ ʿʝ 40 ʜʘʥʘ ʩʘ ʤʘʢʩʠʤʘʣʥʠʤ ʜʥʝʚʥʠʤ 

ʪʝʤʧʝʨʘʪʫʨʘʤʘ ʠʟʥʘʜ 30 ÁC, ʘ 2017. 39 ʜʘʥʘ, ʰʪʦ ʿʝ ʧʦʛʦʜʦʚʘʣʦ ʦʚʦʿ 

ʪʝʨʤʦʬʠʣʥʦʿ ʙʠˀʮʠ. 

ʇʨʚʝ ʧʦʩʤʘʪʨʘʥʝ ʛʦʜʠʥʝ, ʟʘ ʥʝʧʫʥʠʭ ʧʝʪ ʤʝʩʝʮʠ ʚʝʛʝʪʘʮʠʿʝ ʢʚʠʥʦʿʝ, ʙʠʣʦ ʿʝ 

22 ʜʘʥʘ ʩʘ ʧʘʜʘʚʠʥʘʤʘ. ʋʢʫʧʥʘ ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʦʜ ʩʝʪʚʝ ʜʦ ʞʝʪʚʝ 

ʠʟʥʦʩʠʣʘ ʿʝ 317 mm ʩʘ ʧʦʚʦˀʥʠʿʠʤ ʨʘʩʧʦʜʝʣʦʤ ʧʘʜʘʚʠʥʘ ʫ ʦʜʥʦʩʫ ʥʘ 

ʜʫʛʦʛʦʜʠʰˁʠ ʧʨʦʩʝʢ. ʇʝʪʦʤʝʩʝʯʥʠ ʧʨʦʩʝʢ ʟʘ ʦʚʦ ʧʦʜʨʫʯʿʝ ʠʟʥʦʩʠ 294 mm. 

ʃʝʪʦ 2017. ʙʠʣʦ ʿʝ ʩʫʚʦ. ʆʜ ʫʢʫʧʥʦ 15 ʢʠʰʥʠʭ ʜʘʥʘ ʫ ʦʩʘʤ ʩʣʫʯʘʿʝʚʘ 

ʢʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʙʠʣʘ ʿʝ ʠʟʤʝʹʫ ʠʣʠ ʠʩʧʦʜ 5-8 mm. ʊʦʢʦʤ ʚʝʛʝʪʘʮʠʿʝ 

ʧʘʣʦ ʿʝ 188 mm, ʟʘ ʪʨʝ˂ʠʥʫ ʤʘˁʝ ʦʜ ʧʨʦʩʝʢʘ (ɻʨʘʬʠʢʦʥ 2). 

 

 

ɻʨʘʬʠʢʦʥ 2. ʂʦʣʠʯʠʥʘ ʧʘʜʘʚʠʥʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʠ ʧʝʨʠʦʜ ʢʚʠʥʦʿʝ 2016. ʠ 

2017. ʛʦʜʠʥʝ 

 

ʂʚʠʥʦʿʘ ʿʝ ʪʝʨʤʦʬʠʣʥʘ ʙʠˀʥʘ ʚʨʩʪʘ ʠ ʠʜʫ˂ʠ ʦʜ ʩʝʚʝʨʘ ʢʘ ʄʝʜʠʪʝʨʘʥʩʢʠʤ 

ʦʙʣʘʩʪʠʤʘ ˁʝʥ ʧʨʠʥʦʩ ʩʝ ʧʦʚʝ˂ʘʚʘ. ʅʘ ʧʨʠʤʝʨ, ʫ ʉʢʘʥʜʠʥʘʚʠʿʠ ʩʫ 

ʦʩʪʚʘʨʝʥʠ ʚʝʦʤʘ ʤʘʣʠ ʧʨʠʥʦʩʠ (ʋʧʩʘʣʘ, ʐʚʝʜʩʢʘ 255,3 kg ha
-1
, ʂʦʧʝʥʭʘʛʝʥ, 

ɼʘʥʩʢʘ 342,9 kg ha
-1
), ʜʦʢ ʩʫ ʫ ʿʫʞʥʠʿʠʤ ʟʝʤˀʘʤʘ ʤʥʦʛʦ ʚʝ˂ʠ (ɹʠʜʛʦʰʯ, 

ʇʦˀʩʢʘ 1652,9 kg ha
-1
, ɺʘʣʜʠʯʠʘʥʘ, ʀʪʘʣʠʿʘ 1375,7 kg ha

-1
, ʃʘʨʠʩʘ, ɻʨʯʢʘ 

2261,0 kg ha
-1
) (Gesinski,2000; Gesinski,2008). ʅʘʰʠ ʦʛʣʝʜʠ ʩʫ ʜʘʣʠ 

ʨʝʟʫʣʪʘʪʝ ʟʘ 4 ʩʢʫʧʘ ʫ 2016. ʠ 6 ʩʢʫʧʦʚʘ ʫ 2017. ʛʦʜʠʥʠ. ɿʘ ʩʚʝ ʩʝʨʠʿʝ 

ʧʦʜʘʪʘʢʘ ʦ ʧʨʠʥʦʩʠʤʘ ʿʝ ʠʟʚʨʰʝʥʦ ʪʝʩʪʠʨʘˁʝ ʨʘʩʧʦʨʝʜʘ ʢʦʨʠʰ˂ʝˁʝʤ 

Shapiro-Wilk ʩʪʘʪʠʩʪʠʢʝ, ʠ ʟʘʢˀʫʯʝʥʦ ʿʝ ʜʘ ʥʠʿʝ ʟʘʜʦʚʦˀʝʥʘ ʧʨʝʪʧʦʩʪʘʚʢʘ ʦ 

ʥʦʨʤʘʣʥʦʤ ʨʘʩʧʦʨʝʜʫ ʥʠʪʠ ʟʘ ʿʝʜʘʥ ʩʢʫʧ (p=0,000 ʟʘ ʩʚʘʢʠ ʩʢʫʧ). ɿʘ 

ʬʦʨʤʠʨʘˁʝ ʩʣʝʜʝ˂ʝ ʦʩʥʦʚʝ ʟʘ ʪʝʩʪʠʨʘˁʝ ʟʥʘʯʘʿʥʦʩʪʠ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ 

ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ, ʠʟʚʨʰʝʥʦ ʿʝ ʪʝʩʪʠʨʘˁʝ ʿʝʜʥʘʢʦʩʪʠ ʚʘʨʠʿʘʥʩʠ ʧʦʤʦ˂ʫ 

Levene-ʦʚʦʛ ʪʝʩʪʘ, ʧʦ ʧʘʨʦʚʠʤʘ ʩʢʫʧʦʚʘ ʢʦʿʠ ʩʝ ʫʧʦʨʝʹʫʿʫ. ʈʝʟʫʣʪʘʪʠ 

ʪʝʩʪʦʚʘ ʩʫ ʧʦʢʘʟʘʣʠ ʜʘ ʩʫ ʚʘʨʠʿʘʥʩʝ ʨʘʟʣʠʯʠʪʝ ʟʘ ʩʚʘʢʠ ʧʘʨ ʦʜ ʜʚʘ ʩʢʫʧʘ 

ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʨʘʟʣʠʯʠʪʝ ʩʝʪʚʝʥʝ ʨʘʟʤʘʢʝ ʫ ʦʢʚʠʨʫ ʿʝʜʥʝ ʩʦʨʪʝ ʢʚʠʥʦʿʝ 

(p<0,05). ʅʘʩʫʧʨʦʪ ʪʦʤʝ, ʧʦʢʘʟʘʣʦ ʩʝ ʜʘ ʩʫ ʚʘʨʠʿʘʥʩʝ ʩʚʘʢʘ ʜʚʘ ʧʘʨʘ ʩʢʫʧʘ 

ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʜʚʝ ʩʦʨʪʝ ʩʘ ʿʝʜʥʘʢʦʤ ʛʫʩʪʠʥʦʤ, ʤʝʹʫʩʦʙʥʦ ʿʝʜʥʘʢʝ (ʟʘ 10 

cm p=0,243 ʠ ʟʘ 5 cm p=0,771) ʠʟʫʟʝʚ ʟʘ ʨʘʟʤʘʢ 2 cm (p=0,05). ʋ ʪʘʙʝʣʠ 1. ʿʝ 
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ʧʨʠʢʘʟʘʥ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʧʦ ʙʠˀʮʠ ʟʘ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʫʩʝʚʘ 

ʦʩʪʚʘʨʝʥ ʫ ʦʛʣʝʜʠʤʘ ʠʟʚʝʜʝʥʠʤ ʫ ʪʦʢʫ 2016. ʠ 2017. ʛʦʜʠʥʝ. 

 

ʊʘʙʝʣʘ 1. ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʧʦ ʙʠˀʮʠ (g) ʟʘ ʨʘʟʣʠʯʠʪʝ ʛʫʩʪʠʥʝ ʫʩʝʚʘ 

(2,5 ʠ 10 cm) ʦʩʪʚʘʨʝʥ ʫ ʦʛʣʝʜʠʤʘ ʠʟʚʝʜʝʥʠʤ ʫ ʪʦʢʫ 2016. ʠ 2017. ʛʦʜʠʥʝ.  

ʄʝʹʫʩʝʪʚʝʥʠ 

ʨʘʟʤʘʢ 

2016.  2017.  

Puno Titicaca Puno Titicaca 

n ʧʨʦʩʝʢ n ʧʨʦʩʝʢ n ʧʨʦʩʝʢ n ʧʨʦʩʝʢ 

2 cm  -  - 199 23,86 200 21,09 

5 cm 269 36,09 146 45,27 200 21,33 200 24,35 

10 cm 187 59,14 114 52,46 119 29,74 120 30,21 

 

ʀʟ ʛʦʨʝ ʥʘʚʝʜʝʥʠʭ ʧʦʜʘʪʘʢʘ ʧʨʦʠʟʠʣʘʟʠ ʜʘ ʿʝ ʦʩʪʚʘʨʝʥ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʦ 

ʙʠˀʮʠ ʙʠʦ ʚʝ˂ʠ ʫ ʚʣʘʞʥʠʿʦʿ 2016. ʫ ʦʜʥʦʩʫ ʥʘ 2017. ʛʦʜʠʥʫ (ʚʠʩʦʢʦ 

ʩʠʛʥʠʬʠʢʘʥʪʘʥ t-ʪʝʩʪ, p<0,01 ʟʘ ʨʘʟʣʠʢʫ ʠʟʤʝʹʫ ʩʦʨʪʠ ʩʘ ʜʘʪʠʤ 

ʤʝʹʫʩʝʪʚʝʥʠʤ ʨʘʟʤʘʢʦʤ). ʋ ʦʢʚʠʨʫ 2016. ʛʦʜʠʥʝ ʧʦʨʝʹʝˁʝ ʩʨʝʜˁʠʭ 

ʚʨʝʜʥʦʩʪʠ ʧʦ ʜʘʪʠʤ ʤʝʹʫʩʝʪʚʝʥʠʤ ʨʘʟʤʘʮʠʤʘ ʿʝ ʚʨʰʝʥʦ ʥʝʧʘʨʘʤʝʪʘʨʩʢʠʤ 

ʪʝʩʪʦʤ. ʇʦʩʪʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ 

ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ, ʜʘʢʣʝ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʦʩʪʚʘʨʝʥ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ 

ʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʦ ʙʠˀʮʠ ʩʦʨʪʝ Puno ʢʘʜʘ ʿʝ ʤʝʹʫʩʝʪʚʝʥʠ ʨʘʟʤʘʢ ʙʠʦ 10 cm 

ʫ ʦʜʥʦʩʫ ʥʘ ʨʘʟʤʘʢ ʦʜ 5 cm (ʚʠʩʦʢʦ ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʨʘʟʣʠʢʘ, p=0,000). ʂʦʜ 

ʩʦʨʪʝ Titicaca ʪʘʢʦʹʝ ʿʝ ʦʩʪʚʘʨʝʥ ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʨʠʥʦʩ ʢʘʜʘ ʿʝ ʨʘʟʤʘʢ 

ʠʟʤʝʹʫ ʙʠˀʘʢʘ ʙʠʦ 10 cm ʫ ʦʜʥʦʩʫ ʥʘ ʨʘʟʤʘʢ ʦʜ 5 cm (ʩʠʛʥʠʬʠʢʘʥʪʥʘ 

ʨʘʟʣʠʢʘ, p=0,011). ʋ 2017. ʛʦʜʠʥʠ ʥʝʧʘʨʘʤʝʪʘʨʩʢʠ ʪʝʩʪʦʚʠ ʟʥʘʯʘʿʥʦʩʪʠ 

ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ ʜʘʪʝ ʩʦʨʪʝ ʢʚʠʥʦʿʝ ʟʘ 

ʨʘʟʣʠʯʠʪʝ ʤʝʹʫʩʝʪʚʝʥʝ ʨʘʟʣʠʢʝ ʜʘʣʠ ʩʫ ʥʘʨʝʜʥʝ ʨʝʟʫʣʪʘʪʝ. ɿʘ ʩʦʨʪʫ Puno 

ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʨʠ ʨʘʟʤʘʢʫ 10 cm ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʩʠʛʥʠʬʠʢʘʥʪʥʦ 

ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʨʠ ʨʘʟʤʘʢʫ 5 cm (p=0,000) ʠ 

ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʚʝ˂ʠ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʨʠ 

ʨʘʟʤʘʢʫ 2 cm (p=0,003) ; ʧʨʠ ʨʘʟʤʘʢʫ 5 cm ʠ 2 cm ʧʨʦʩʝʯʥʠ ʧʨʠʥʦʩʠ ʩʝ ʥʝ 

ʨʘʟʣʠʢʫʿʫ ʩʠʛʥʠʬʠʢʘʥʪʥʦ (p=0,315). ɿʘ ʩʦʨʪʫ Titicaca ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʨʠ 

ʨʘʟʤʘʢʫ 10 cm ʩʝ ʥʝ ʨʘʟʣʠʢʫʿʝ ʟʥʘʯʘʿʥʦ ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʨʠ 

ʨʘʟʤʘʢʫ 5 cm (p=0,246) ʘʣʠ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʚʝ˂ʠ ʫ 

ʦʜʥʦʩʫ ʥʘ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʨʠ ʨʘʟʤʘʢʫ 2 cm (p=0,000) ; ʧʨʠ ʨʘʟʤʘʢʫ 5 cm 

ʠ 2 cm ʧʨʦʩʝʯʥʠ ʧʨʠʥʦʩʠ ʩʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʨʘʟʣʠʢʫʿʫ 

(p=0,000). ʇʦʨʝʹʝʝˁ ʩʨʝʜʠˁʭ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ ʜʚʝ ʩʦʨʪʝ ʧʦ ʜʘʪʠʤ 

ʨʘʟʤʘʮʠʤʘ ʩʝʪʚʝ ʿʝ ʚʨʰʝʥʦ ʧʦʤʦ˂ʫ t-ʪʝʩʪʘ. ʄʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʫ 

ʩʣʫʯʘʿʫ ʨʘʟʤʘʢʘ ʦʜ 5 cm ʧʦʩʪʦʿʘʣʘ ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʩʠʛʥʠʬʠʢʘʥʪʥʘ 

ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ. ɿʥʘʯʘʿʥʦ ʚʝ˂ʠ ʧʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʧʦ 

ʙʠˀʮʠ ʠʤʘʣʘ ʿʝ ʩʦʨʪʘ Titicaca ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ Puno (p=0,015). ʂʘʜʘ ʿʝ ʫ 

ʧʠʪʘˁʫ ʫʧʦʣʘ ʨʝʹʠ ʩʢʣʦʧ ʙʠˀʘʢʘ (ʨʘʟʤʘʢ ʦʜ 10 cm) ʥʠʿʝ ʫʩʪʘʥʦʚˀʝʥʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ 
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ʩʦʨʪʝ Puno ʫ ʦʜʥʦʩʫ ʥʘ ʩʦʨʪʫ Titicaca (p=0,874). ʂʦʜ ʫʧʦʨʝʹʝˁʘ ʧʨʦʩʝʯʥʠʭ 

ʧʨʠʥʦʩʘ ʜʚʝ ʩʦʨʪʝ ʧʨʠ ʤʝʹʫʩʝʪʚʝʥʦʤ ʨʘʟʤʘʢʫ 2 cm, ʢʦʨʠʰ ʝ˂ʥʘ ʿʝ 

ʥʝʧʘʨʘʤʝʪʘʨʩʢʘ ʩʪʘʪʠʩʪʠʢʘ, ʢʦʿʘ ʧʦʢʘʟʫʿʝ ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʩʪʘʪʠʩʪʠʯʢʠ 

ʩʠʛʥʠʬʠʢʘʥʪʥʘ ʨʘyʣʠʢʘ (p=0,151). ʋ ʪʘʙʝʣʠ 2 ʿʝ ʜʘʪ ʧʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ 

ʢʦʤʧʘʨʘʪʠʚʥʝ ʘʥʘʣʠʟʝ ʧʨʦʩʝʯʥʠʭ ʧʨʠʥʦʩʘ ʟʘ 2017. ʛʦʜʠʥʫ. 

 

ʊʘʙʝʣʘ 2. ʇʨʝʛʣʝʜ ʨʝʟʫʣʪʘʪʘ ʢʦʤʧʘʨʘʪʠʚʥʝ ʘʥʘʣʠʟʝ ʧʨʦʩʝʯʥʠʭ ʧʨʠʥʦʩʘ (g) 

2017 ʛʦʜʠʥʝ, ʩʘ ʚʨʝʜʥʦʩʪʠʤʘ ʨʠʟʠʢʘ ʛʨʝʰʢʝ (ʨ)  

ʩʦʨʪʘ 

 

Puno 

10 

Puno 

05 

Puno 

02 

Titicaca 

10 

Titicaca 

05 

Titicaca 

02 

 

ʧʨʦʩʝʯʘʥ 

ʧʨʠʥʦʩ 
29,74 21,33 23,86 30,21 24,35 21,09 

Puno 10 
29,74 

 

> 

0,000 

> 

0,003 

= 

0,874 
  

Puno 05 
21,33 

  

= 

0,315  

< 

0,015  

Puno 02 
23,86 

     

= 

0,151 

Titicaca 

10 
30,21 

    

= 

0,246 

> 

0,000 

Titicaca 

05 
24,35 

     

> 

0,000 

Titicaca 

02 
21,09 

      

ʅʘʧʦʤʝʥʘ: ʇʦʜʘʮʠ ʠʟ ʊʘʙʝʣʝ 2. ʩʝ ʯʠʪʘʿʫ ʭʦʨʠʟʦʥʪʘʣʥʦ. ʉʠʤʙʦʣ > (<) ʟʥʘʯʠ 

ʜʘ ʿʝ ʧʨʦʩʝʯʥʠ ʧʨʠʥʦʩ ʟʘ ʚʘʨʠʿʘʥʪʫ ʫ ʣʝʚʦʤ ʟʘʛʣʘʚˀʫ ʩʠʛʥʠʬʠʢʘʥʪʥʦ ʚʝ˂ʠ 

(ʤʘˁʠ) ʦʜ ʚʘʨʠʿʘʥʪʝ ʫ ʛʦʨˁʝʤ ʟʘʛʣʘʚˀʫ. ʉʠʤʙʦʣ = ʟʥʘʯʠ ʜʘ ʥʝʤʘ 

ʩʠʛʥʠʬʠʢʘʥʪʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʦʩʝʯʥʠʤ ʧʨʠʥʦʩʠʤʘ. 

 

ʆʚʝ ʛʦʜʠʥʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʿʝ ʧʦʩʪʠʛʥʫʪ ʩʘ ʨʘʟʤʘʢʦʤ ʫʥʫʪʘʨ ʨʝʜʘ ʦʜ 10 cm 

ʢʦʜ ʦʙʝ ʩʦʨʪʝ (ʊʘʙʝʣʘ 2.), ʜʦʢ ʩʫ ʨʝʟʫʣʪʘʪʠ ʟʘ ʤʝʹʫʩʝʪʚʝʥʠ ʨʘʟʤʘʢ 2 cm ʠ 5 

cm ʨʘʟʣʠʯʠʪʠ, ʘʣʠ ʩʚʘʢʘʢʦ ʤʘˁʠ ʫ ʦʜʥʦʩʫ ʥʘ ʨʘʟʤʘʢ ʦʜ 10 cm. ɻʝʥʝʨʘʣʥʠ 

ʟʘʢˀʫʯʘʢ ʢʦʿʠ ʤʦʞʝʤʦ ʠʟʚʝʩʪʠ ʜʘ ʧʦʩʪʦʿʠ ʪʝʥʜʝʥʮʠʿʘ ʢʘ ʚʝ˂ʠʤ ʧʨʦʩʝʯʥʠʤ 

ʧʨʠʥʦʩʠʤʘ ʧʦ ʿʝʜʥʦʿ ʙʠʮˀʠ ʢʦʜ ʚʝ˂ʝʛ ʤʝʹʫʩʝʪʚʝʥʦʛ ʨʘʟʤʘʢʘ. 

ʅʘ ɻʨʘʬʠʢʦʥʫ 3 ʩʫ ʧʨʠʢʘʟʘʥʠ ʧʨʦʩʝʯʥʠ ʧʨʠʥʦʩʠ ʢʚʠʥʦʿʝ ʧʦ ʙʠˀʮʠ ʟʘ 2016. 

ʠ 2017. ʛʦʜʠʥʫ, ʟʘ ʛʫʩʪʠʥʝ 2,5 ʠ 10 cm ʩʦʨʪʠ Puno ʠ Titicaca. 
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ɻʨʘʬʠʢʦʥ 3. ʇʨʦʩʝʯʥʠ ʧʨʠʥʦʩʠ ʢʚʠʥʦʿʝ ʧʦ ʙʠˀʮʠ ʟʘ 2016. ʠ 2017. ʛʦʜʠʥʫ, 

ʟʘ ʛʫʩʪʠʥʝ 2,5 ʠ 10 cm ʩʦʨʪʠ Puno ʠ Titicaca 

 

ʋ ʥʘʰʠʤ ʘʛʨʦʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ ʧʦʩʪʦʿʠ ʩʚʝʛʘ ʥʝʢʦʣʠʢʦ ʠʩʪʨʘʞʠʚʘˁʘ 

ʚʝʟʘʥʠʭ ʟʘ ʧʨʠʥʦʩ ʦʚʝ ʩʦʨʪʝ ʢʚʠʥʦʿʝ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʢʦʿʠ ʩʫ ʠʟʚʦʹʝʥʠ ʫ 

ʉʨʙʠʿʠ ʠʟʤʝʹʫ 2009. ʠ 2011. ʛʦʜʠʥʝ ʢʘʦ ʨʝʟʫʣʪʘʪ ʠʤʘʣʠ ʩʫ ʧʨʠʥʦʩ 

ʜʦʨʘʹʝʥʦʛ ʟʨʥʘ ʦʜ 1628 kg ha
-1
 ʟʘ ʩʦʨʪʫ Puno ʠ 1496 kg ha

-1
 ʟʘ ʩʦʨʪʫ Titicaca 

Titicaca (Glamoļlija i sar.,2011). ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʝʤˀʠʰʪʘ ʠ ʘʛʨʦʪʝʭʥʠʯʢʝ 

ʤʝʨʝ ʥʘʰʝʛ ʠʩʪʨʘʞʠʚʘʘˁ ʙʠʣʝ ʩʫ ʠʩʪʝ ʢʘʦ ʠ ʢʦʜ ʠʩʪʨʘʞʠʚʘʘˁ ʧʨʝ ʜʝʩʝʪ 

ʛʦʜʠʥʘ. ɻʣʘʤʦʯʣʠʿʘ (2011.) ʥʘʚʦʜʠ ʜʘ ʿʝ ʫ ʧʦʩʤʘʪʨʘʥʦʤ ʧʝʨʠʦʜʫ ʙʠʣʦ ʦʢʦ 

350 mm ʧʘʜʘʚʠʥʘ, ʰʪʦ ʿʝ ʚʠʰʝ ʥʝʛʦ 2016. ʠ 2017. ʛʦʜʠʥʝ. ʋʢʦʣʠʢʦ ʩʝ 

ʧʨʝʨʘʯʫʥʘʿʫ ʨʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʥʘ ʿʝʜʠʥʠʮʫ ʧʦʚʨʰʠʥʝ, ʦʜʥʦʩʥʦ 

ʧʦ ʭʝʢʪʘʨʫ, ʦʩʪʚʘʨʝʥ ʿʝ ʟʥʘʪʥʦ ʚʝ˂ʠ ʧʨʠʥʦʩ ʢʦʜ ʦʙʝ ʩʦʨʪʝ ʥʝʛʦ ʰʪʦ ʿʝ ʪʦ ʫ 

ʥʘʚʝʜʝʥʦʤ ʠʩʪʨʘʞʠʚʘˁʫ. ʀʟ ʨʝʟʫʣʘʪʘʪa ʦʛʣʝʜʘ ʩʝ ʚʠʜʠ ʜʘ ʩʫ ʦʙʝ ʩʦʨʪʝ ʜʘʣʝ 

ʩʪʘʙʠʣʘʥ ʧʨʠʥʦʩ, ʘʣʠ ʜʘ ʿʝ ʩʦʨʪʘ Puno ʧʦʛʦʜʥʠʿʘ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʫ ʉʨʙʠʿʠ, 

ʿʝʨ ʿʝ ʦʩʪʚʘʨʠʣʘ ʚʝʠ˂ ʧʨʠʥʦʩ. ʅʠʚʦ ʠ ʩʪʘʙʠʣʥʦʩʪ ʧʨʠʥʦʩʘ ʢʚʠʥʦʿʝ ʿʝ 

ʟʥʘʯʘʿʘʥ ʧʨʝʜʫʩʣʦʚ ʟʘ ʜʘˀʘ ʠʩʧʠʪʠʚʘˁʘ ʠ ʫʚʦʹʝˁʘ ʫ ʜʦʤʘ˂ʫ 

ʧʦˀʦʧʨʠʚʨʝʜʥʫ ʧʨʦʠʟʚʦʜˁʫ. 

4. ɿɸʂɲʋʏɸʂ 

ʅʘ ʦʩʥʦʚʫ ʜʚʦʛʦʜʠʰˁʠʭ ʨʝʟʫʣʪʘʪʘ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʫ ʥʘʰʠʤ 

ʘʛʨʦʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ ʟʘ ʧʦʩʪʠʟʘˁʝ ʤʘʢʩʠʤʘʣʥʦʛ ʧʨʦʩʝʯʥʦʛ ʧʨʠʥʦʩʘ ʧʦ 

ʙʠˀʮʠ ʢʚʠʥʦʿʝ ʥʘʿʧʦʛʦʜʥʠʿʘ ʿʝ ʙʠʣʘ ʛʫʩʪʠʥʘ ʦʜ 10 ʮʤ ʠʟʤʝʹʫ ʙʠˀʘʢʘ, ʘʣʠ 

ʥʝ ʪʨʝʙʘ ʟʘʥʝʤʘʨʠʪʠ ʯʠˁʝʥʠʮʫ ʜʘ ʠ ʙʨʦʿ ʙʠˀʘʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ 

ʠʛʨʘ ʟʥʘʯʘʿʥʫ ʫʣʦʛʫ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ. ʊʘʢʦʹʝ ʩʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʫ ʥʘ 

ʦʩʪʚʘʨʝʥʠ ʧʨʠʥʦʩʠ ʟʨʥʘ ʧʦ ʙʠˀʮʠ ʧʦʨʝʜ ʛʫʩʪʠʥʝ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘʣʠ ʠ 

ʛʝʥʦʪʠʧ ʢʚʠʥʦʿʝ, ʢʘʦ ʠ ʘʛʨʦʝʢʦʣʦʰʢʠ ʫʩʣʦʚʠ. 

ɿɸʍɺɸʃʅʀʎɸ 

ʈʘʜ ʿʝ ʥʘʩʪʘʦ ʢʘʦ ʨʝʟʫʣʪʘʪ ʠʩʪʨʘʞʠʚʘˁʘ ʫ ʦʢʚʠʨʫ ʧʨʦʿʝʢʘʪʘ ʊʈ 31005 ʢʦʿʝ 

ʬʠʥʘʥʩʠʨʘ ʄʠʥʠʩʪʘʨʩʪʚʦ ʧʨʦʩʚʝʪʝ, ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʟʚʦʿʘ ʈ. ʉʨʙʠʿʝ. 
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THE INFLUENCE  OF MINERAL  NUTRITION  ON WHEAT  
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1ʎʝʥʪʘʨ ʟʘ ʩʪʨʥʘ ʞʠʪʘ, ʉʘʚʝ ʂʦʚʘʯʝʚʠ˂ʘ 31, ʂʨʘʛʫʿʝʚʘʮ, ʉʨʙʠʿʘ 
2ʀʥʩʪʠʪʫʪ ʟʘ ʨʘʪʘʨʩʪʚʦ ʠ ʧʦʚʨʪʘʨʩʪʚʦ, ʄʘʢʩʠʤʘ ɻʦʨʢʦʛ 30, ʅʦʚʠ ʉʘʜ, ʉʨʙʠʿʘ 

3ʀʥʩʪʠʪʫʪ ʟʘ ʢʨʤʥʦ ʙʠˀʝ, ɻʣʦʙʦʜʝʨ ʙʙ, ʂʨʫʰʝʚʘʮ, ʉʨʙʠʿʘ 
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5 ʀʥʩʪʠʪʫʪ ʟʘ ʟʝʤˀʠʰʪʝ, ʊʝʦʜʦʨʘ ɼʨʘʿʟʝʨʘ 7, ɹʝʦʛʨʘʜ, ʉʨʙʠʿʘ 

6ʋʥʠʚʝʨʟʠʪʝʪ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʇʨʠʨʦʜʥʦ ʤʘʪʝʤʘʪʠʯʢʠ ʬʘʢʫʣʪʝʪ, ʀʥʩʪʠʪʫʪ ʟʘ ʙʠʦʣʦʛʠʿʫ ʠ 

ʝʢʦʣʦʛʠʿʫ, ʈʘʜʦʿʝ ɼʦʤʘʥʦʚʠ˂ 12, ʂʨʘʛʫʿʝʚʘʮ, ʉʨʙʠʿʘ 

*ɸʫʪʦʨ ʟʘ ʢʦʨʝʩʧʦʜʝʥʮʠʿʫ ï ʢʦʥʪʘʢʪ: bravera@eunet.rs 

ʈɽɿʀʄɽ 

ʎʠ ˀʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʦ ʿʝ ʜʘ ʩʝ ʠʩʧʠʪʘ ʫʪʠʮʘʿ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʥʘ ʧʨʠʥʦʩ 

ʦʟʠʤʝ ʧʰʝʥʠʮʝ ʩʦʨʪʝ (ʃʘʟʘʨʠʮʘ, ʊʘʢʦʚʯʘʥʢʘ, ʂɻ 56ʉ, ʂɻ 100 ʠ ɸʥʘ ʄʦʨʘʚʘ). ɿʘ 

ʦʚʘ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʠʟʚʝʜʝʥʘ ʜʚʘ ʦʛʣʝʜʘ (N1-80 kg/ha ʠ N2-120 kg/ha). ʉʪʫʜʠʿʘ ʿʝ 

ʧʦʢʘʟʘʣʘ ʜʘ ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʠʥʦʩ ʢʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʰʝʥʠʮʝ ʧʦʩʪʠʛʣʘ ʩʦʨʪʘ 

ʊʘʢʦʚʯʘʥʢʘ (5,362 t/ha) ʩʘ ʢʦʤʙʠʥʘʮʠʦʤ ʹʫʙʨʝˁʘ 120 kg/ha N,60 kg/ha P2ʆ5 ʠ 60 

kg/ha ʂ2ʆ. ʄʘʩʘ 1000 ʟʨʥʘ ʢʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʰʝʥʠʮʝ ʟʥʘʯʘʿʥʦ ʿʝ ʚʘʨʠʨʘʣʘ 

ʟʘʚʠʩʥʦ ʦʜ ʛʝʥʦʪʠʧʘ, ʘ ʥʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʤʘʩʘ ʭʠˀʘʜʫ ʟʨʥʘ (45,48 g) ʫʩʪʘʥʦʚˀʝʥʘ ʿʝ 

ʢʦʜ ʩʦʨʪʝ ʧʰʝʥʠʮʝ ʊʘʢʦʚʯʘʥʢʘ ʩʘ ʢʦʤʙʠʥʘʮʠʿʦʤ ʹʫʙʨʝˁʘ N80P60K60. 

ʂɲʋʏʅɽ ʈɽʏʀ 

ʦʟʠʤʘ ʧh ʝʥʠʮʘ, ʩʦʨʪʘ, ʧʨʠʥʦʩ, ʤʘʩʘ 1000 ʟʨʥʘ. 

ABSTRACT 

Investigations were carried out during the 2007/2008 year at the Center for Small Grains 

in Kragujevac. The objective of this study was to investigate the influence of mineral 

nutrition on the yield of winter wheat varieties (Lazarica, Takovļanka, KG 56S, KG 100 

and Ana Morava). Two experiments were conducted (N1-80 kg/ha and N2-120 kg/ha) in 

these investigation. The study showed that cultivar Takovļanka achieved their highest 

grain yield (5. 362 t/ha) with a fertilizer combination of N120P60K60. Thousand grain 

weights significantly varied across cultivars, and cultivar Takovļanka achieved the 

highest average value (45. 48 g) with a fertilizer combination of N80P60K60. 

KEYWORDS 

1000 grain weight, variety, winter wheat, yield. 
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1. ʋɺʆɼ 

ʇʰʝʥʠʮʘ (Triticum sp. L.) ʿʝ ʥʝ ʩʘʤʦ ʥʘʿʩʪʘʨʠʿʘ, ʥʝʛʦ ʠ ʥʘʿʨʘʩʧʨʦʩʪʨʘˁʝʥʠʿʘ 

ʠ ʥʘʿʟʥʘʯʘʿʥʠʿʘ ʙʠʥˀʘ ʢʫʣʪʫʨʘ ʢʦʿʦʿ ʿʝ ˀʫʜʩʢʠ ʨʦʜ ʧʦʩʝʙʥʦ ʟʘʭʚʘʣʘʥ ʟʘ ʩʚʦʿ 

ʨʘʟʚʦʿ ʠ ʮʠʚʠʣʠʟʘʮʠʿʫ. ʉʧʘʜʘ ʫ ʛʨʫʧʫ ʩʪʨʘʪʝʰʢʠʭ ʧʨʦʠʟʚʦʜʘ, ʧʪʦ ʧʦʪʚʨʹʫʿʝ 

ʯʠˁʝʥʠʮʘ ʜʘ ʿʝ ʪʦ ʧʨʦʠʟʚʦʜ ʦʜ ʢʦʿʝʛ ʩʝ ʜʦʙʠʿʘ ʭʣʝʙ ʠ ʥʠʟ ʧʨʝʭʨʘʤʙʝʥʠʭ 

ʧʨʦʠʟʚʦʜʘ ʙʝʟ ʢʦʿʠʭ ʥʝʤʘ ʦʧʩʪʘʥʢʘ (ʇʦʧʦʚʠ˂,2010). ʇʰʝʥʠʮʘ ʩʝ ʫ 2016. 

ʛʦʜʠʥʠ ʫ ʩʚʝʪʫ ʩʝʿʘʣʘ ʥʘ 220,11 ʤʠʣʠʦʥʘ ʭʝʢʪʘʨʘ. ʇʨʦʩʝʯʥʠ ʩʚʝʪʩʢʠ 

ʧʨʠʥʦʩʠ ʧʰʝʥʠʮʝ ʠʟʥʦʩʠʣʠ ʩʫ 3,41 t/ha ʜʦʢ ʿʝ ʫʢʫʧʥʘ ʧʨʦʠʟʚʦʜˁʘ ʠʟʥʦʩʠʣʘ 

749,46 ʤʠʣʠʦʥʘ ʪʦʥʘ. ʉʪʝʚʘʥʦʚʠ˂ ʠ ʩʘʨ. (2018) ʥʘʚʦʜʝ ʥʘ ʦʩʥʦʚʫ FAO 

ʧʦʜʘʪʘʢʘ ʟʘ 2016. ʛʦʜʠʥʫ, ʜʘ ʩʫ ʧʨʦʩʝʯʥʠ ʧʨʠʥʦʩʠ ʧʰʝʥʠʮʝ ʫ ʉʨʙʠʿʠ (4,85 

t/ha) ʙʠʣʠ ʚʝ˂ʠ ʦʜ ʧʨʦʩʝʯʥʠʭ ʩʚʝʪʩʢʠʭ ʧʨʠʥʦʩʘ ʟʘ 1,44 t/ha. 

ʋ ʧʦʩʣʝʜˁʠʭ ʥʝʢʦʣʠʢʦ ʜʝʮʝʥʠʿʘ ʩʘʢʫʧˀʝʥ ʿʝ ʦʛʨʦʤʘʥ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ 

ʤʘʪʝʨʠʿʘʣ ʦ ʤʠʥʝʨʘʣʥʦʿ ʠʩʭʨʘʥʠ ʠ ʹʫʙʨʝˁʫ ʧʰʝʥʠʮʝ. ʄʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ 

ʧʰʝʥʠʮʝ ʟʘʚʠʩʠ ʦʜ ʪʠʧʘ ʟʝʤˀʠʰʪʘ, ʢʣʠʤʘʪʩʢʠʭ ʬʘʢʪʦʨʘ ʨʝʛʠʦʥʘ ʠ ʜʨʫʛʠʭ 

ʘʛʨʦʝʢʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ. ʄʠʥʝʨʘʣʥʘ ʠʩʭʨʘʥʘ ʧʰʝʥʠʮʝ ʥʘ ʟʝʤˀʠʰʪʠʤʘ 

ʢʠʩʝʣʝ ʨʝʘʢʮʠʿʝ ʧʦʢʘʟʫʿʝ ʠʟʚʝʩʥʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ. ʇʨʠ ʪʦʤʝ, ʧʨʝʩʫʜʘʥ 

ʟʥʘʯʘʿ ʠʤʘ ʠʟʙʘʣʘʥʩʠʨʘʥʘ ʠʩʭʨʘʥʘ ʘʟʦʪʦʤ ʠ ʬʦʩʬʦʨʦʤ, ʛʜʝ ʿʝ ʟʥʘʪʥʦ 

ʧʦʚʝ˂ʘʥ ʫʜʝʦ ʬʦʩʬʦʨʥʦʛ ʭʨʘʥʠʚʘ. ʋ ʥʘʰʠʤ ʫʩʣʦʚʠʤʘ, ʥʘʿʯʝʰ˂ʝ ʢʦʣʠʯʠʥʝ 

ʘʟʦʪʘ ʢʦʿʝ ʪʨʝʙʘ ʧʨʠʤʝʥʠʪʠ ʟʘ ʚʠʩʦʢ ʧʨʠʥʦʩ ʫ ʫʢʫʧʥʦʿ ʚʨʝʜʥʦʩʪʠ ʢʨʝ˂ʫ ʩʝ 

ʦʜ 80 ʜʦ 120 kg/ha ʟʘʚʠʩʥʦ ʦʜ ʘʛʨʦʭʝʤʠʿʩʢʠʭ ʦʩʦʙʠʥʘ ʟʝʤˀʠʰʪʘ. ʋ ʨʘʥʠʿʠʤ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʿʝ ʫʩʪʘʥʦʚˀʝʥʦ ʜʘ ʿʝ ʨʝʘʢʮʠʿʘ ʥʘ ʹʫʙʨʝˁʝ ʧʨʠ ʦʙʝ ʜʦʟʝ 

ʘʟʦʪʘ ʫ ʦʜʥʦʩʫ ʥʘ ʥʝʹʫʙʨʝʥʫ ʚʘʨʠʿʘʥʪʫ ʙʠʣʘ ʟʥʘʪʥʦ ʿʘʯʝ ʠʟʨʘʞʝʥʘ ʫ 

ʥʝʧʦʚʦˀʥʦʿ ʛʦʜʠʥʠ (ɫʝʢʠ˂ ʠ ʩʘʨ. 2014). ʀʩʪʠ ʘʫʪʦʨʠ ʠʩʪʠʯʫ ʜʘ ʚʝ˂ʠʥʘ 

ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʰʝʥʠʮʝ ʥʘ ʢʠʩʝʣʠʤ ʟʝʤˀʠʰʪʠʤʘ ʠʤʘ ʟʥʘʪʥʦ ʚʝ˂ʫ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʧʨʠ ʹʫʙʨʝˁʫ ʩʘ NPK ʹʫʙʨʠʚʠʤʘ ʫ ʦʜʥʦʩʫ ʥʘ ʟʝʤˀʠʰʪʘ ʢʦʿʘ 

ʥʠʩʫ ʢʠʩʝʣʝ ʨʝʘʢʮʠʿʝ. ʆʜ ʩʚʠʭ ʝʣʝʤʝʥʘʪʘ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʥʘʿʚʝ˂ʫ ʫʣʦʛʫ 

ʫ ʧʦʚʝ˂ʘˁʫ ʧʨʠʥʦʩʘ ʠʤʘ ʘʟʦʪ (ņekiĺ et al.,2014; Jeliĺ et al.,2015; Terzic et 

al.,2018). 

ʉʥʘʞʘʥ ʧʦʜʩʪʠʮʘʿ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʙʣʝʤʘ ʤʠʥʝʨʘʣʥʝ 

ʠʩʭʨʘʥʝ ʧʰʝʥʠʮʝ ʜʘʿʝ ʠ ʢʦʥʩʪʘʥʪʥʠ ʥʘʧʨʝʜʘʢ ʫ ʩʝʣʝʢʮʠʿʠ ʠ ʩʪʚʘʨʘˁʫ ʥʦʚʠʭ 

ʩʦʨʪʠ. ʊʘʢʦ, ʥʦʚʝ ʩʦʨʪʝ ʧʰʝʥʠʮʝ ʠʤʘʿʫ ʟʥʘʪʥʦ ʚʝ˂ʠ ʧʦʪʝʥʮʠʿʘʣ ʨʦʜʥʦʩʪʠ 

(ɼʝʥʯʠ˂ ʠ ʩʘʨ.,2010; ņekiĺ et al.,2012,2013; ʋʛʨʝʥʦʚʠ˂ ʠ ʩʘʨ.,2015; ņuriĺ et 

al.,2016), ʤʝʹʫʪʠʤ ˁʠʭʦʚʠ ʟʘʭʪʝʚʠ ʫ ʧʦʛʣʝʜʫ ʤʠʥʝʨʘʣʥʝ ʠʩʭʨʘʥʝ ʩʫ ʟʥʘʪʥʦ 

ʚʝ˂ʠ (Jeliĺ et al.,2012; ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ.,2013; ņekiĺ et al.,2014). ɼʦʩʘʜʘʰˁʠ 

ʨʝʟʫʣʪʘʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʫʿʫ ʥʘ ʧʦʪʨʝʙʫ ʩʪʘʣʥʦʛ ʦʜʨʝʹʠʚʘˁʘ ʢʦʣʠʯʠʥʘ ʠ 

ʦʜʥʦʩʘ ʧʦʪʨʝʙʥʠʭ ʭʨʘʥʠʚʘ ʫ ʢʦʥʢʨʝʪʥʠʤ ʘʛʨʦʝʢʦʣʦʰʢʠʤ ʫʩʣʦʚʠʤʘ. 

ʇʦʩʝʙʥʦ ʪʨʝʙʘ ʫʟʝʪʠ ʫ ʦʙʟʠʨ ʨʝʟʫʣʪʘʪʝ ʦʛʣʝʜʘ ʩʘ ʹʫʙʨʝˁʝʤ ʫ ʧʦˀʩʢʠʤ 

ʫʩʣʦʚʠʤʘ, ʫ ʯʝʤʫ ʦʛʨʦʤʥʫ ʚʘʞʥʦʩʪ ʠʤʘʿʫ ʜʫʛʦʪʨʘʿʥʠ ʩʪʘʮʠʦʥʘʨʥʠ ʧʦˀʩʢʠ 

ʦʛʣʝʜʠ (Popoviĺ et al.,2012; ɱʝʣʠ˂ ʠ ʩʘʨ.,2013,2014; ɫʝʢʠ˂ ʠ ʩʘʨ.,2014; Saviĺ 

et al.,2015; Terzic et al.,2018). 
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ʆʩʥʦʚʥʠ ʮʠ ˀʦʚʦʛ ʠʩʪʨʘʞʠʚʘˁʘ ʙʠʦ ʿʝ ʜʘ ʩʝ ʠʩʧʠʪʘ ʫʪʠʮʘʿ ʧʨʠʤʝʥʝ ʠʩʪʠʭ 

ʢʦʣʠʯʠʥʘ ʠ ʦʜʥʦʩʘ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʿʫʤʘ ʥʘ ʢʦʤʧʦʥʝʥʪʝ ʧʨʠʥʦʩʘ ʠ 

ʧʨʠʥʦʩ ʢʦʜ ʨʘʟʣʠʯʠʪʠʭ ʩʦʨʪʠ ʦʟʠʤʝ ʧʰʝʥʠʮʝ ʥʘ ʜʚʘ ʣʦʢʘʣʠʪʝʪʘ ʛʘʿʝˁʘ. 

2. ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼ 

ʋ ʤʠʢʨʦʦʛʣʝʜʠʤʘ ʠʩʧʠʪʠʚʘʥʦ ʿʝ ʧʝʪ ʩʦʨʪʠ ʦʟʠʤʝ ʧʰʝʥʠʮʝ, ʢʦʿʝ ʩʫ 

ʧʨʦʠʟʚʝʜʝʥʝ ʫ ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ,2007/2008. ʛʦʜʠʥʝ. 

ʀʩʧʠʪʠʚʘʥʝ ʩʫ ʩʦʨʪʝ ʃʘʟʘʨʠʮʘ, ʊʘʢʦʚʯʘʥʢʘ, ʂɻ 56ʉ, ʂɻ 100 ʠ ɸʥʘ ʄʦʨʘʚʘ. 

ʆʛʣʝʜʠ ʩʫ ʙʠʣʠ ʧʦʩʪʘʚˀʝʥʠ ʧʦ ʩʣʫʯʘʿʥʦʤ ʙʣʦʢ ʩʠʩʪʝʤʫ ʩ ʚʝʣʠʯʠʥʦʤ 

ʧʘʨʮʝʣʠʮʝ ʦʜ 5 x 10 m
2
 ʫ ʧʝʪ ʧʦʥʘʚˀʘˁʘ. ʇʨʝʜʫʩʝʚ ʥʘ ʠʩʧʠʪʠʚʘʥʦʤ 

ʣʦʢʘʣʠʪʝʪʫ ʙʠʦ ʿʝ ʢʫʢʫʨʫʟ. ʉʝʪʚʘ ʿʝ ʦʙʘʚˀʝʥʘ ʫ ʦʧʪʠʤʘʣʥʦʤ ʨʦʢʫ ʫ ʜʨʫʛʦʿ 

ʧʦʣʦʚʠʥʠ ʦʢʪʦʙʨʘ. 

ʀʟʚʝʜʝʥʘ ʩʫ ʜʚʘ ʦʛʣʝʜʘ, ʢʦʿʘ ʩʝ ʨʘʟʣʠʢʫʿʫ ʩʘʤʦ ʧʦ ʧʨʠʤʝʥʠ ʜʦʟʝ ʘʟʦʪʥʠʭ 

ʹʫʙʨʠʚʘ (N1 =80 kg/ha N,60 kg/ha P2O5 ʠ 60 kg/ha K2O ʠ N2 =120 kg/ha N,60 

kg/ha P2O5 ʠ 60 kg/ha K2O), ʘ ʜʦʟʝ ʠ ʢʦʤʙʠʥʘʮʠʿʝ ʦʩʪʘʣʠʭ ʤʠʥʝʨʘʣʥʠʭ 

ʝʣʝʤʝʥʘʪʘ ʩʫ ʠʜʝʥʪʠʯʥʝ ʫ ʦʙʘ ʦʛʣʝʜʘ. ʋʢʫʧʥʘ ʢʦʣʠʯʠʥʘ ʬʦʩʬʦʨʥʦʛ ʠ 

ʢʘʣʠʿʫʤʦʚʦʛ ʹʫʙʨʠʚʘ ʟʘʿʝʜʥʦ ʩʘ ʧʦʣʦʚʠʥʦʤ ʘʟʦʪʥʦʛ ʧʨʠʤʝˁʫʿʝ ʩʝ 

ʧʨʝʜʩʝʪʚʝʥʦ, ʜʦʢ ʩʝ ʜʨʫʛʘ ʧʦʣʦʚʠʥʘ ʘʟʦʪʘ ʧʨʠʤʝˁʫʿʝ ʫ ʿʝʜʥʦʿ ʧʨʠʭʨʘʥʠ ʫ 

ʬʘʟʠ ʧʫʥʦʛ ʙʦʢʦʨʝˁʘ, ʢʨʘʿʝʤ ʟʠʤʝ. 

ɿʝʤˀʠʰʪʝ ʥʘ ʢʦʤʝ ʿʝ ʦʛʣʝʜ ʟʘʩʥʦʚʘʥ ʧʨʠʧʘʜʘ ʪʠʧʫ ʚʝʨʪʠʩʦʣʘ ʫ ʧʨʦʮʝʩʫ 

ʜʝʛʨʘʜʘʮʠʿʝ, ʪʝʰʢʦʛ ʤʝʭʘʥʠʯʢʦʛ ʩʘʩʪʘʚʘ ʠ ʚʝʦʤʘ ʛʨʫʙʝ ʥʝʩʪʘʙʠʣʥʝ 

ʩʪʨʫʢʪʫʨʝ. ʈʝʘʢʮʠʿʘ ʟʝʤˀʠʰʪʘ ʙʠʣʘ ʿʝ ʿʘʢʦ ʢʠʩʝʣʘ (pH (KCI) 3,92-4,27), 

ʩʘʜʨʞʘʿ ʫʢʫʧʥʦʛ ʘʟʦʪʘ ʿʝ ʩʨʝʜˁʠ (0,12-0,15%), ʩʘʜʨʞʘʿ ʧʨʠʩʪʫʧʘʯʥʦʛ 

ʬʦʩʬʦʨʘ ʚʠʩʦʢ (26,9 mg P2O5/100 g ʟʝʤˀʠʰʪʘ), ʜʦʢ ʿʝ ʩʘʜʨʞʘʿ ʧʨʠʩʪʫʧʘʯʥʦʛ 

ʢʘʣʠʿʫʤʘ ʚʠʩʦʢ ʠ ʢʨʝ˂ʝ ʩʝ ʦʜ 19,5 do 21,0 mg K2O/100 g ʟʝʤˀʠʰʪʘ). 

ʅʘ ʦʩʥʦʚʫ ʦʩʪʚʘʨʝʥʠʭ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟʨʘʯʫʥʘʪʠ ʩʫ ʧʘʨʘʤʝʪʨʠ 

ʜʝʩʢʨʠʧʪʠʚʥʝ ʩʪʘʪʠʩʪʠʢʝ: ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ, ʛʨʝʰʢʘ ʘʨʠʪʤʝʪʠʯʢʝ 

ʩʨʝʜʠʥʝ ʠ ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ. ʉʪʘʪʠʩʪʠʯʢʘ ʦʙʨʘʜʘ ʧʦʜʘʪʘʢʘ ʥʘʧʨʘʚˀʝʥʘ 

ʿʝ ʫ ʤʦʜʫʣʫ Analyst ʧʨʦʛʨʘʤʘ SAS/STAT (SAS Institutʝ,2000). 

3. ʈɽɿʋʃʊɸʊʀ ʀ ɼʀʉʂʋʉʀɱɸ 

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʰʝʥʠʮʝ ʧʨʠʢʘʟʘʥʝ 

ʩʫ ʫ ʪʘʙʝʣʠ 1. ʅʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʠʟ ʪʘʙʝʣʝ 1. ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʫ ʩʚʝ 

ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʧʰʝʥʠʮʝ ʠʤʘʣʝ ʚʝ˂ʠ ʧʨʠʥʦʩ ʫ ʜʨʫʛʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ, 

ʦʜʥʦʩʥʦ ʩʘ ʜʦʟʦʤ ʘʟʦʪʘ ʦʜ 120 kg/ha. ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʠʟʥʘʜ 4 t/ha ʩʘ N1 

ʚʘʨʠʿʘʥʪʦʤ ʹʫʙʨʝˁʘ, ʦʜʥʦʩʥʦ ʩʘ 80 kg/ha N, ʦʩʪʚʘʨʠʣʝ ʩʫ ʩʦʨʪʝ: ʃʘʟʘʨʠʮʘ 

4,704 t/ha, ʊʘʢʦʚʯʘʥʢʘ 4,868 t/ha, ʂɻ 56ʉ 4,157 t/ha ʠ ɸʥʘ ʄʦʨʘʚʘ 4,045 t/ha. 

ʋ ʜʨʫʛʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ, ʦʜʥʦʩʥʦ ʩʘ 120 kg/ha N, ʩʦʨʪʝ ʃʘʟʘʨʠʮʘ ʠ 

ʊʘʢʦʚʯʘʥʢʘ (5,014 t/ha, ʦʜʥʦʩʥʦ 5,362 t/ha) ʦʩʪʚʘʨʠʣʝ ʩʫ ʥʘʿʚʠʰʠ ʧʨʠʥʦʩ 

ʟʨʥʘ, ʜʦʢ ʩʫ ʦʩʪʘʣʝ ʠʩʧʠʪʠʚʘʥʝ ʩʦʨʪʝ ʧʰʝʥʠʮʝ (ʂɻ 56ʉ, ʂɻ 100 ʠ ɸʥʘ 

ʄʦʨʘʚʘ) ʠʤʘʣʝ ʥʝʰʪʦ ʥʠʞʠ ʧʨʠʥʦʩ (< 5 t/ha). 
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ʊʘʙʝʣʘ 1. ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʧʨʠʥʦʩʘ ʟʨʥʘ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʰʝʥʠʮʝ, 

(t/ha)  

ʉʦʨʪʘ  ɼʦʟʝ N x  Min Max Sd Sx  

ʃʘʟʘʨʠʮʘ 
N1  4,704 3,108 5,818 1,100 0,492 

N2 5,014 4,531 5,352 0,372 0,166 

ʊʘʢʦʚʯʘʥʢʘ 
N1  4,868 3,600 5,908 0,905 0,405 

N2 5,362 4,708 6,327 0,669 0,299 

ʂɻ 56ʉ 
N1  4,157 2,588 4,964 0,912 0,408 

N2 4,744 3,072 5,750 1,003 0,449 

ʂɻ 100 
N1  3,833 2,416 4,607 0,855 0,382 

N2 4,785 3,531 5,628 0,880 0,393 

ɸʥʘ ʄʦʨʘʚʘ 
N1  4,045 3,691 4,472 0,323 0,144 

N2 4,832 3,976 5,924 0,786 0,352 

 

ʉʥʘʞʘʥ ʧʦʜʩʪʠʮʘʿ ʜʘˀʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʙʣʝʤʘ ʤʠʥʝʨʘʣʥʝ 

ʠʩʭʨʘʥʝ ʧʰʝʥʠʮʝ ʜʘʿʫ ʫʩʧʝʩʠ ʩʝʣʝʢʮʠʿʝ ʫ ʩʪʚʘʨʘˁʫ ʥʦʚʠʭ ʩʦʨʪʠ (ɫʫʨʠ˂ ʠ 

ʩʘʨ.,2013). ɻʝʥʝʪʠʯʢʠ ʧʦʪʝʥʮʠʿʘʣ ʟʘ ʧʨʠʥʦʩ ʤʦʞʝ ʩʝ ʧʦʚʝ˂ʘʪʠ ʥʘ ʨʘʟʣʠʯʠʪʝ 

ʥʘʯʠʥʝ: ʙʦˀʠʤ ʢʦʨʠʰ˂ʝˁʝʤ ʛʝʥʝʪʩʢʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ, ʙʦˀʠʤ 

ʠʩʢʦʨʠʰ˂ʘʚʘˁʝʤ ʩʫʥʯʝʚʝ ʝʥʝʨʛʠʿʝ, ʧʦʚʝ˂ʘˁʝʤ ʙʨʦʿʘ ʠ ʪʝʞʠʥʝ ʟʨʥʘ, 

ʧʦʚʝ˂ʘˁʝʤ ʫʢʫʧʥʝ ʙʠʦʤʘʩʝ ʙʠˀʢʝ, ʢʦʨʠʰ˂ʝˁʝʤ ʭʝʪʝʨʦʟʠʩʘ, ʪʿ. ʭʠʙʨʠʜʘ 

ʧ ʝhʥʠʮʝ (ɼʝʥʯʠ˂ ʠ ʩʘʨ.,2010; ņuriĺ et al.,2016). ʆʜʘʙʠʨ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ 

ʣʦʢʘʣʠʪʝʪʘ, ʪʿ. ʨʝʿʦʥʠʟʘʮʠʿʘ ʩʦʨʪʠ, ʜʦʧʨʠʥʝ˂ʝ ʤʘˁʝʤ ʚʘʨʠʨʘˁʫ ʦʩʪʚʘʨʝʥʠʭ 

ʧʨʠʥʦʩʘ ʠ ʧʦʩʪʠʟʘˁʫ ʙʦˀʠʭ ʧʨʦʩʝʯʥʠʭ ʨʝʟʫʣʪʘʪʘ (ɫʫʨʠ˂ ʠ ʩʘʨ.,2018; 

ʉʪʝʚʘʥʦʚʠ˂ ʠ ʩʘʨ.,2018). 

ʅʘʰʠ ʨʝʟʫʣʪʘʪʠ ʫ ʩʘʛʣʘʩʥʦʩʪʠ ʩʫ ʩʘ ʨʝʟʫʣʪʘʪʠʤʘ ɫʝʢʠ˂ ʠ ʩʘʨ. (2014) ʢʦʿʠ 

ʩʫ ʥʘ ʦʩʥʦʚʫ ʩʚʦʿʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʠʩʪʘʢʣʠ ʩʦʨʪʫ ʊʘʢʦʚʯʘʥʢʘ ʢʘʦ ʩʦʨʪʫ 

ʚʠʩʦʢʦʛ ʛʝʥʝʪʩʢʦʛ ʧʦʪʝʥʮʠʿʘʣʘ ʟʘ ʧʨʠʥʦʩ ʩʘ ʤʦʛʫ˂ʥʦʰ˂ʫ ˁʝʥʦʛ 

ʠʩʧʦˀʘʚʘˁʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʣʦʢʘʣʠʪʝʪʠʤʘ. ʈʘʟʣʠʢʝ ʫ ʚʠʩʠʥʠ ʧʨʠʥʦʩʘ, ʢʦʿʝ 

ʩʫ ʩʝ ʠʩʧʦˀʠʣʝ ʢʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʫ ʥʘʰʝʤ ʦʛʣʝʜʫ, ʨʝʟʫʣʪʘʪ ʩʫ ʩʦʨʪʥʝ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ, ʢʦʿʘ ʿʝ ʫ ʥʘʿʚʝ˂ʦʿ ʤʝʨʠ ʛʝʥʝʪʩʢʠ ʫʩʣʦʚˀʝʥʘ. 

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʤʘʩʝ 1000 ʟʨʥʘ ʢʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʢʨʘʛʫʿʝʚʘʯʢʠʭ ʩʦʨʪʠ 

ʧʰʝʥʠʮʝ ʧʨʠʢʘʟʘʥʝ ʩʫ ʫ ʪʘʙʝʣʠ 2. 

ʅʘ ʦʩʥʦʚʫ ʧʦʜʘʪʘʢʘ ʠʟ ʪʘʙʝʣʝ 2. ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʿʝ ʥʘʿʚʝ˂ʫ ʤʘʩʫ 1000 

ʟʨʥʘ ʫ N1 ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʠʤʘʣʘ ʩʦʨʪʘ ʊʘʢʦʚʯʘʥʢʘ (45,48 g), ʜʦʢ ʿʝ 

ʥʘʿʤʘˁʫ ʤʘʩʫ 1000 ʟʨʥʘ ʠʤʘʣʘ ʩʦʨʪʘ ʃʘʟʘʨʠʮʘ (39,82 g). ʅʘʿʚʝ˂ʫ ʤʘʩʫ 1000 

ʟʨʥʘ ʫ N2 ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʧʦʩʪʠʛʣʘ ʿʝ ʩʦʨʪʘ ʊʘʢʦʚʯʘʥʢʘ (45,00 g), ʜʦʢ ʿʝ 

ʥʘʿʤʘˁʫ ʤʘʩʫ 1000 ʟʨʥʘ ʧʦʩʪʠʛʣʘ ʩʦʨʪʘ ʂʛ 100 (36,62 g). 
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ʊʘʙʝʣʘ 2. ʄʘʩʘ 1000 ʟʨʥʘ ʢʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʰʝʥʠʮʝ, g 

ʉʦʨʪʘ  ɼʦʟʝ N x  Min Max Sd Sx  

ʃʘʟʘʨʠʮʘ 
N1  39,82 38,60 41,40 1,320 0,590 

N2 39,02 38,00 40,00 0,782 0,350 

ʊʘʢʦʚʯʘʥʢʘ 
N1  45,48 44,20 46,40 0,832 0,372 

N2 45,00 43,20 45,80 1,049 0,469 

ʂɻ 56ʉ 
N1  42,10 40,20 44,40 1,557 0,696 

N2 41,96 38,20 46,40 3,918 1,752 

ʂɻ 100 
N1  42,64 41,20 44,20 1,322 0,591 

N2 36,62 34,80 42,40 3,268 1,462 

ɸʥʘ ʄʦʨʘʚʘ 
N1  42,72 42,00 43,80 0,661 0,296 

N2 44,30 43,40 46,00 0,995 0,445 

 

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʢʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʢʨʘʛʫʿʝʚʘʯʢʠʭ 

ʩʦʨʪʠ ʧʰʝʥʠʮʝ ʧʨʠʢʘʟʘʥʝ ʩʫ ʫ ʪʘʙʝʣʠ 3. 

ɺʨʝʜʥʦʩʪ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʫ ʧʨʚʦʿ ʚʘʨʠʿʘʥʪʠ (N1) ʙʠʣʘ ʿʝ ʥʘʿʚʝ˂ʘ ʢʦʜ 

ʩʦʨʪʝ ʂʛ 100 (71,33 kg/hl), ʜʦʢ ʿʝ ʥʘʿʤʘˁʘ ʙʠʣʘ ʢʦʜ ʩʦʨʪʠ ʃʘʟʘʨʠʮʘ ʠ ɸʥʘ 

ʄʦʨʘʚʘ (68,91 kg/hl ʠ 68,99 kg/hl). ʋ ʜʨʫʛʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ (N2) ʥʘʿʚʝ˂ʫ 

ʚʨʝʜʥʦʩʪ ʭʝʢʪʦʣʠʪʘʨʩʢʝ ʤʘʩʝ ʦʩʪʚʘʨʠʣʘ ʿʝ ʩʦʨʪʘ ʂʛ 100 (72,05 kg/hl) ʠ ʩʦʨʪʘ 

ɸʥʘ ʄʦʨʘʚʘ (70,20 kg/hl), ʜʦʢ ʿʝ ʥʘʤʿʘˁʘ ʫʩʪʘʥʦʚˀʝʥʘ ʢʦʜ ʩʦʨʪʝ ʂɻ 56ʉ 

(67,88 kg/hl). 

 

ʊʘʙʝʣʘ 3. ʍʝʢʪʦʣʠʪʘʨʩʢʘ ʤʘʩʘ ʢʦʜ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʰʝʥʠʮʝ, kg/hl 

ʉʦʨʪʘ  ɼʦʟʝ N x  Min Max Sd Sx  

ʃʘʟʘʨʠʮʘ 
N1  68,91 64,80 73,65 3,897 1,743 

N2 69,97 66,85 74,45 3,303 1,477 

ʊʘʢʦʚʯʘʥʢʘ 
N1  70,29 68,05 73,25 2,109 0,943 

N2 69,40 63,60 73,25 3,670 1,641 

ʂɻ 56ʉ 
N1  69,16 66,00 72,45 3,090 1,382 

N2 67,88 65,20 68,85 1,508 0,674 

ʂɻ 100 
N1  71,33 69,25 72,45 1,425 0,637 

N2 72,05 68,05 75,25 2,638 1,180 

ɸʥʘ ʄʦʨʘʚʘ 
N1  68,99 64,40 73,65 3,836 1,716 

N2 70,20 64,40 74,85 4,083 1,826 
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ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʟʘ ʧʨʠʥʦʩ, ʤʘʩʫ 1000 ʟʨʥʘ ʠ ʭʝʢʪʦʣʠʪʘʨʩʢʫ ʤʘʩʫ ʢʦʜ 

ʠʩʧʠʪʠʚʘʥʠʭ ʢʨʘʛʫʿʝʚʘʯʢʠʭ ʩʦʨʪʠ ʧʰʝʥʠʮʝ, ʛʘʿʝʥʠʭ ʫ ʧʝʪ ʧʦʥʘʚˀʘˁʘ ʫ 

ʎʝʥʪʨʫ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʫ ʂʨʘʛʫʿʝʚʮʫ, ʩʘ ʜʚʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ (N1 i N2), 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʫ ʪʘʙʝʣʠ 4. 

 

ʊʘʙʝʣʘ 4. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʠʩʧʠʪʠʚʘʥʠʭ ʦʩʦʙʠʥʘ ʧʰʝʥʠʮʝ 

ʋʪʠʮʘʿ ʩʦʨʪʝ ʥʘ ʠʩʧʠʪʠʚʘʥʝ ʦʩʦʙʠʥʝ 

ʆʩʦʙʠʥʘ ɽʬʝʢʘʪ ɻʨʝʰʢʘ F  p-ʚʨʝʜʥʦʩʪ 

ʇʨʠʥʦʩ ʟʨʥʘ 1,411 0,708 1,992 0,112 

ʄʘʩʘ 1000 ʟʨʥʘ 62,615 5,382 11,635
**  

0,000 

ʍʝʢʪʦʣʠʪʘʨʩʢʘ 

ʤʘʩʘ 

13,456 8,861 1,519 0,214 

ʋʪʠʮʘʿ ʜʦʟʝ N ʥʘ ʠʩʧʠʪʠʚʘʥʝ ʦʩʦʙʠʥʝ 

ʆʩʦʙʠʥʘ ɽʬʝʢʘʪ ɻʨʝʰʢʘ F  p-ʚʨʝʜʥʦʩʪ 

ʇʨʠʥʦʩ ʟʨʥʘ 4,897 0,666 7,355
* 

0,009 

ʄʘʩʘ 1000 ʟʨʥʘ 17,170 9,905 1,733 0,194 

ʍʝʢʪʦʣʠʪʘʨʩʢʘ 

ʤʘʩʘ 

0,336 9,421 0,036 0,851 

ʀʥʪʝʨʘʢʮʠʿʘ ʩʦʨʪʘ x ʜʦʟʘ N ʥʘ ʠʩʧʠʪʠʚʘʥʝ ʦʩʦʙʠʥʝ 

ʆʩʦʙʠʥʘ ɽʬʝʢʘʪ ɻʨʝʰʢʘ F  p-ʚʨʝʜʥʦʩʪ 

ʇʨʠʥʦʩ ʟʨʥʘ 0,210 0,668 0,314 0,867 

ʄʘʩʘ 1000 ʟʨʥʘ 20,474 3,578 5,723
**  

0,001 

ʍʝʢʪʦʣʠʪʘʨʩʢʘ 

ʤʘʩʘ 

3,376 9,623 0,351 0,842 

 

ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʰʝʥʠʮʝ ʫʪʚʨʹʝʥʝ ʩʫ 

ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʟʘ ʤʘʩʫ 1000 ʟʨʥʘ (11,635
**

) ʫ ʦʜʥʦʩʫ 

ʥʘ ʛʝʥʦʪʠʧ. ʉʪʘʪʠʩʪʠʯʢʠ ʚʨʣʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ 

ʧʰʝʥʠʮʝ ʫ ʦʜʥʦʩʫ ʥʘ ʜʦʟʫ ʹʫʙʨʝˁʘ ʘʟʦʪʦʤ ʫʪʚʨʹʝʥʝ ʩʫ ʟʘ ʧʨʠʥʦʩ (7,355
**

). 

ʀʥʪʝʨʘʢʮʠʿʦʤ ʩʦʨʪʝ ʠ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ N ʹʫʙʨʠʚʘ, ʫʩʪʘʥʦʚˀʝʥʝ ʩʫ 

ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʟʘ ʤʘʩʫ 1000 ʟʨʥʘ (5,723
**

). 

ʉʪʘʪʠʩʪʠʯʢʠ ʚʨʣʦ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ ʧʨʠʥʦʩʫ ʧʰʝʥʠʮʝ ʧʦʜ 

ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʚʘʨʠʿʘʥʪʠ (ʜʦʟʘ) ʹʫʙʨʝˁʘ ʫʩʪʘʥʦʚʠʣʠ ʩʫ ɫʝʢʠ˂ ʠ ʩʘʨ. 

(2014). ʇʦʟʥʘʪʦ ʿʝ ʜʘ ʩʘ ʧʦʚʝ˂ʘˁʝʤ ʜʦʟʘ ʘʟʦʪʘ ʜʦʣʘʟʠ ʜʦ ʧʦʚʝ˂ʘˁʘ ʧʨʠʥʦʩʘ 

(ɻʣʘʤʦʯʣʠʿʘ ʠ ʩʘʨ.,2013; Jeliĺ et al. 2015) ʠ ʢʚʘʣʠʪʝʪʘ ʧʰʝʥʠʮʝ (ɫʫʨʠ˂ ʠ 

ʩʘʨ.,2013; ɫʝʢʠ˂ ʠ ʩʘʨ.,2014) ʠ ʪʨʠʪʠʢʘʣʝʘ (ņekiĺ et al.,2014; Terzic et 

al.,2018). 
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4. ɿɸʂɲʋʏɸʂ 

ʅʘ ʦʩʥʦʚʫ ʠʩʧʠʪʠʚʘˁʘ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ ʜʘ ʩʫ ʘʥʘʣʠʟʠʨʘʥʝ ʩʦʨʪʝ 

ʧʰʝʥʠʮʝ ʠʤʘʣʝ ʚʝ˂ʠ ʧʨʠʥʦʩ ʫ ʜʨʫʛʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ (N2), ʦʜʥʦʩʥʦ ʩʘ 

ʜʦʟʦʤ ʘʟʦʪʘ ʦʜ 120 kg/ha. ʇʨʦʩʝʯʘʥ ʧʨʠʥʦʩ ʟʨʥʘ ʠʟʥʘʜ 5 t/ha ʧʦʩʪʠʛʣʝ ʩʫ 

ʩʦʨʪʝ ʃʘʟʘʨʠʮʘ (5,014 t/ha) ʠ ʊʘʢʦʚʯʘʥʢʘ (5,362 t/ha) ʫ ʜʨʫʛʦʿ ʚʘʨʠʿʘʥʪʠ 

ʹʫʙʨʝˁʘ. ʅʘʿʚʝ˂ʘ ʤʘʩʘ 1000 ʟʨʥʘ (45 g) ʫʩʪʘʥʦʚˀʝʥʘ ʿʝ ʢʦʜ ʩʦʨʪʝ 

ʊʘʢʦʚʯʘʥʢʘ ʫ ʦʙʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ (N1 ʠ N2). 

ɸʥʘʣʠʟʦʤ ʟʥʘʯʘʿʥʦʩʪʠ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʰʝʥʠʮʝ, ʩʘ ʩʪʘʥʦʚʠʰʪʘ 

ʛʝʥʦʪʠʧʘ, ʫʩʪʘʥʦʚˀʝʥʝ ʩʫ ʩʪʘʪʠʩʪʠʯʢʠ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʢʦʜ ʤʘʩʝ 

1000 ʟʨʥʘ. ʊʘʢʦʹʝ, ʘʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʫʪʚʨʹʝʥʝ ʩʫ ʩʪʘʪʠʩʪʠʯʢʠ ʚʨʣʦ 

ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʟʘ ʧʨʠʥʦʩ ʫʪʠʮʘʿʝʤ ʨʘʟʣʠʯʠʪʠʭ ʜʦʟʘ ʘʟʦʪʘ. ʀʥʪʝʨʘʢʮʠʿʦʤ 

ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʧʰʝʥʠʮʝ ʠ ʜʦʟʝ ʘʟʦʪʘ ʫʩʪʘʥʦʚˀʝʥʝ ʩʫ 

ʩʪʘʪʠʩʪʠʯʢʠ ʚʨʣʦ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʟʘ ʤʘʩʫ 1000 ʟʨʥʘ. 

ɿɸʍɺɸʃʅʀʎɸ 

ʀʩʪʨʘʞʠʚʘˁʘ ʥʝʧʭʦʜʥʘ ʟʘ ʦʚʘʿ ʨʘʜ ʜʝʦ ʩʫ ʧʨʦʿʝʢʘʪʘ ʊʈ 31054 ʠ 31057, ʢʦʿʝ 

ʬʠʥʘʥʩʠʨʘ ʄʠʥʠʩʪʘʨʩʪʚʦ ʧʨʦʩʚʝʪʝ, ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʟʚʦʿʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. 
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ʌɽʅʆʊʀʇʉʂɸ ɺɸʈʀɱɸɹʀʃʅʆʉʊ ʆʉʆɹʀʅɸ ʂʃɸʉɸ 

ʂʈʋʇʅʀʂɸ (Triticum spelta L .) ʋ ʆʈɻɸʅʉʂʆɱ ʇʈʆʀɿɺʆɼɳʀ 

PHENOTYPIC VARIABILITY OF SPIKE CHARACTERISTICS 

OF SPELT (Triticum spelta L .) IN ORGANIC PRODUCTION  

ɺʝʩʝʣʠʥʢʘ ɿʝʯʝʚʠ˂
1*

, ʉʣʦʙʦʜʘʥ ʄʠʣʝʥʢʦʚʠ˂
 1
, ʄʠʨʝʣʘ ʄʘʪʢʦʚʠ˂

1
, ɼʘʥʠʮʘ 

ʄʠ˂ʘʥʦʚʠ˂
2
, ʄʘʨʢʦ ɱʘʫʢʦʚʠ˂

3
, ʂʨʠʩʪʠʥʘ ʃʫʢʦʚʠ˂

4
, ɱʝʣʝʥʘ ɹʦʰʢʦʚʠ˂

5 

1ʄʝʛʘʪʨʝʥʜ ʫʥʠʚʝʨʟʠʪʝʪ, ɹʝʦʛʨʘʜ, ʌʘʢʫʣʪʝʪ ʟʘ ʙʠʦʬʘʨʤʠʥʛ, ɹʘʯʢʘ ʊʦʧʦʣʘ, ʄʘʨʰʘʣʘ 

ʊʠʪʘ 31,24000 ɹʘʯʢʘ ʊʦʧʦʣʘ, ʉʨʙʠʿʘ 
2ʇʨʠʚʨʝʜʥʘ ʢʦʤʦʨʘ ʉʨʙʠʿʝ, ʈʝʩʘʚʩʢʘ 15, ɹʝʦʛʨʘʜ, ʉʨʙʠʿʘ 
3ɱʫʛʦʠʥʩʧʝʢʪ ɹʝʦʛʨʘʜ, ʏʠʢʘ ɲʫʙʠʥʘ 8/5, ɹʝʦʛʨʘʜ, ʉʨʙʠʿʘ 

4ʎʝʥʪʘʨ ʟʘ ʩʪʨʥʘ ʞʠʪʘ ʂʨʘʛʫʿʝʚʘʮ, ʉʘʚʝ ʂʦʚʘʯʝʚʠ˂ʘ 31, ʂʨʘʛʫʿʝʚʘʮ, ʉʨʙʠʿʘ 
5ʋʥʠʚʝʨʟʠʪʝʪ ʇʨʠʚʨʝʜʥʘ ʘʢʘʜʝʤʠʿʘ, ʌʘʢʫʣʪʝʪ ʟʘ ʝʢʦʥʦʤʠʿʫ ʠ ʠʥʞʝˁʝʨʩʢʠ ʤʝʥʘ˅ʤʝʥʪ, 

ʎʚʝ˂ʘʨʩʢʘ 2, ʅʦʚʠ ʉʘʜ, ʉʨʙʠʿʘ 

*ɸʫʪʦʨ ʟʘ ʢʦʨʝʩʧʦʜʝʥʮʠʿʫ ï ʢʦʥʪʘʢʪ: joca@kg.ac.rs 

ʈɽɿʀʄɽ 

ʋ ʨʘʜʫ ʿʝ ʠʩʧʠʪʠʚʘʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʦʩʦʙʠʥʘ ʢʣʘʩʘ (ʜʫʞʠʥʘ ʢʣʘʩʘ, ʙʨʦʿ 

ʢʣʘʩʠ˂ʘ/ʢʣʘʩʫ) ʫ ʦʨʛʘʥʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ ʢʦʜ ʰʝʩʪ ʛʝʥʦʪʠʧʦʚʘ ʢʨʫʧʥʠʢʘ (ʅʠʨʚʘʥʘ, 

ʂɻ-37-8/3, ʂɻ -54-7/3, ʂɻ-54-8/1, ʂɻ-54-4/2 ʠ ʂɻ-54-2/3). ʆʛʣʝʜ ʿʝ ʠʟʚʝʜʝʥ ʪʦʢʦʤ ʜʚʝ 

ʛʦʜʠʥʝ (2011/2012. ʠ 2012/2013.) ʥʘ ʩʝʨʪʠʬʠʢʦʚʘʥʦʤ ʛʘʟʜʠʥʩʪʚʫ ʫ ʏʘʯʢʫ (ʉʨʙʠʿʘ). 

ʋʩʪʘʥʦʚˀʝʥʝ ʩʫ ʚʠʩʦʢʦ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʠʩʧʠʪʠʚʘʥʠʭ ʩʦʨʪʠ ʠ ʛʦʜʠʥʘ ʟʘ 

ʜʫʞʠʥʫ ʢʣʘʩʘ ʠ ʙʨʦʿ ʢʣʘʩʠ˂ʘ/ʢʣʘʩʫ. ɺʘʨʠʿʘʙʠʣʥʦʩʪ ʠʩʧʠʪʠʚʘʥʠʭ ʦʩʦʙʠʥʘ ʢʣʘʩʘ ʙʠʣʘ 

ʿʝ ʩʣʠʯʥʘ, ʢʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ (CV) ʟʘ ʜʫʞʠʥʫ ʢʣʘʩʘ ʠʟʥʦʩʠʦ ʿʝ 5,3%, ʘ ʟʘ ʙʨʦʿ 

ʢʣʘʩʠ˂ʘ/ʢʣʘʩʫ 5,7%. ʋ ʧʨʦʩʝʢʫ, ʛʝʥʦʪʠʧ ʂɻ-37-8/3 ʿʝ ʠʤʘʦ ʥʘʿʚʝ˂ʫ ʜʫʞʠʥʫ ʢʣʘʩʘ 

(12,94 cm), ʜʦʢ ʿʝ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʠ˂ʘ/ʢʣʘʩʫ ʦʩʪʚʘʨʠʦ ʛʝʥʦʪʠʧ ʂɻ-54-7/3 (22,04). 

ʂɲʋʏʅɽ ʈɽʏʀ 

ʂʨʫʧʥʠʢ, ʦʨʛʘʥʩʢʘ ʧʨʦʠʟʚʦʜˁʘ, ʜʫʞʠʥʘ ʢʣʘʩʘ, ʙʨʦʿ ʢʣʘʩʠ˂ʘ/ʢʣʘʩʫ, ʚʘʨʠʿʘʙʠʣʥʦʩʪ. 

ABSTRACT 

This study investigated phenotypic variability of spike characteristics (spike length and 

number of spikelets/spike) for six genotypes of winter spelt wheat (Nirvana, KG-37-8/3, 

KG-54-7/3, KG-54-8/1, KG-54-4/2 and KG-54-2/3). Investigation was done during two 

growing seasons (2011/2012 and 2012/2013) at certified farm in Ļaļak, Serbia. Through 

variance analysis, a highly significant difference between genotypes and years for spike 

length and number of spikelets/spike were established. The variability of spike length 

and number of spikelets/spike was similar (CV = 5.3%,5.7%, respectively). On average, 

genotype KG-37-8/3 (12. 94 cm) had the highest spike length, while the highest number of 

spikelets/spike had KG-54-7/3 (22.04). 

KEYWORDS 

Spelt wheat, organic production, spike length, number of spikelets/spike, variability 
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1. ʋɺʆɼ 

ʂʨʫʧʥʠʢ (Triticum spelta L.) ʿʝ ʩʪʘʨʘ ʚʨʩʪʘ ʞʠʪʘ ʯʠʿʘ ʩʝ ʧʨʦʠʟʚʦʜˁʘ 

ʟʥʘʯʘʿʥʦ ʩʤʘˁʠʣʘ ʫ 20. ʚʝʢʫ, ʘʣʠ ʿʝ ʠʥʪʝʨʝʩ ʟʘ ʦʚʦʤ ʧʰʝʥʠʮʦʤ ʫ ʧʦʩʣʝʜˁʝ 

ʚʨʝʤʝ ʟʥʘʯʘʿʥʦ ʧʦʚʝ˂ʘʥ, ʪʘʢʦ ʜʘ ʿʝ ʢʨʫʧʥʠʢ ʧʨʝʧʦʟʥʘʪ ʢʘʦ ʿʝʜʥʘ ʦʜ 

ʞʠʪʘʨʠʮʘ ʥʘʿʧʦʛʦʜʥʠʿʠʭ ʟʘ ʦʨʛʘʥʩʢʫ ʧʨʦʠʟʚʦʜˁʫ (Bavec & Bavec,2011). 

ɻʘʿʝˁʝ ʢʨʫʧʥʠʢʘ ʿʝ ʧʦʩʪʘʣʦ ʧʦʧʫʣʘʨʥʦ ʟʙʦʛ ʩʚʝ ʚʝ˂ʝ ʫʧʦʪʨʝʙʝ ʫ ʧʝʢʘʨʩʢʦʿ 

ʧʨʦʠʟʚʦʜˁʠ, ʛʜʝ ʩʝ ʦʚʘ ʚʨʩʪʘ ʞʠʪʘ ʢʦʨʠʩʪʠ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʩʧʝʮʠʿʘʣʥʠʭ 

ʚʨʩʪʘ ʭʣʝʙʘ ʠ ʜʨʫʛʠʭ ʧʝʢʘʨʩʢʠʭ ʧʨʦʠʟʚʦʜʘ. ʇʦʩʣʝʜˁʠʭ ʥʝʢʦʣʠʢʦ ʛʦʜʠʥʘ, 

ʦʚʦ ʞʠʪʦ ʧʦʩʪʘʿʝ ʩʚʝ ʠʥʪʝʨʝʩʘʥʪʥʠʿʝ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʫ ʉʨʙʠʿʠ, ʪʘʢʦ ʜʘ ʩʝ 

ʧʦʚʨʰʠʥʝ ʧʦʜ ʢʨʫʧʥʠʢʦʤ ʧʦʚʝ˂ʘʚʘʿʫ ʫ ʙʨʜʦʚʠʪʠʤ ʠ ʥʘ ʨʘʚʥʠʯʘʨʩʢʠʤ 

ʧʦʜʨʫʯʿʠʤʘ ʥʘʰʝ ʟʝʤˀʝ (Glamoļlija et al.,2013). 

ʂʨʫʧʥʠʢ ʩʝ ʚʠʩʦʢʦ ʮʝʥʠ ʢʘʦ ʘʣʪʝʨʥʘʪʠʚʥʦ ʞʠʪʦ ʟʙʦʛ ʩʚʦʿʝ ʚʝʣʠʢʝ 

ʥʫʪʨʠʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ. ɿʨʥʦ ʢʨʫʧʥʠʢʘ ʠʤʘ ʚʠʩʦʢ ʩʘʜʨʞʘʿ ʧʨʦʪʝʠʥʘ 

(Kohajdova & Kariļova,2008, MoudrĨ et al.,2011, Siemianowska et al.,2011), 

ʨʘʟʣʠʯʠʪʠʭ ʤʠʥʝʨʘʣʘ ʠ ʚʠʪʘʤʠʥʘ (Piergiovanni et al.,1997, BojŔansk§ & 

Franļakov§,2002). ʀʤʘ ʚʝ˂ʠ ʩʘʜʨʞʘʿ ʩʝʣʝʥʘ, ʨʘʩʪʚʦʨˀʠʚʠʭ ʚʣʘʢʘʥʘ ʠ 

ʧʦʚʦˀʥʠʿʠ ʦʜʥʦʩ ʥʝʟʘʩʠ˂ʝʥʠʭ ʠ ʟʘʩʠ˂ʝʥʠʭ ʤʘʩʥʠʭ ʢʠʩʝʣʠʥʘ (Bonafaccia et 

al.,2000; Ruibal-Mendieta et al.,2004), ʘ ʩʘʜʨʞʠ ʤʘˁʝ ʤʘʩʪʠ ʠ ʫʤʝʨʝʥʫ 

ʢʦʣʠʯʠʥʫ ʛʣʫʪʝʥʘ, ʢʦʿʠ ʦʚʫ ʚʨʩʪʫ ʯʠʥʠ ʧʦʛʦʜʥʦʤ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʧʝʢʘʨʩʢʠʭ 

ʧʨʦʠʟʚʦʜʘ. ʋ ʥʦʚʠʿʝ ʚʨʝʤʝ ʩʫ ʥʘ ʨʘʩʧʦʣʘʛʘˁʫ ʤʥʦʛʠ ʧʨʦʠʟʚʦʜʠ ʥʘ ʙʘʟʠ 

ʢʨʫʧʥʠʢʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʙʨʘʰʥʦ, ʭʣʝʙ, ʢʨʝʢʝʨʝ (Konvalina et al.,2013, Filipļev 

et al.,2013) ʠ ʧʘʩʪʝ (Marques et al.,2007). 

ʋ ʧʝʢʘʨʩʢʦʿ ʠʥʜʫʩʪʨʠʿʠ ʢʨʫʧʥʠʢ ʩʝ ʤʥʦʛʦ ʢʦʨʠʩʪʠ, ʘʣʠ ʥʝ ʠ ʫ ʠʥʜʫʩʪʨʠʿʠ 

ʧʠ˂ʘ, ʰʪʦ ʦʪʚʘʨʘ ʥʦʚʝ ʤʦʛʫ˂ʥʦʩʪʠ ʠʩʪʨʘʞʠʚʘˁʘ ʦʚʝ ʚʨʩʪʝ ʟʘ ʧʨʦʠʟʚʦʜˁʫ 

ʩʣʘʜʘ ʠ ʧʠʚʘ. ʀʩʪʨʘʞʠʚʘˁʘ Mu¶oz-Insa et al. (2013) ʫʢʘʟʫʿʫ ʥʘ ʤʦʛʫ˂ʥʦʩʪʠ 

ʢʦʨʠʰ˂ʝˁʘ ʢʨʫʧʥʠʢʘ, ʢʘʦ ʘʣʪʝʨʥʘʪʠʚʥʦʛ ʞʠʪʘ, ʫ ʧʨʦʠʟʚʦʜˁʠ ʧʠ˂ʘ. 

ʂʨʫʧʥʠʢ ʿʝ ʧʨʠʣʘʛʦʹʝʥ ʟʘ ʛʘʿʝˁʝ ʥʘ ʟʝʤˀʠʰʪʠʤʘ ʥʠʞʝ ʧʣʦʜʥʦʩʪʠ ʠ 

ʧʦʢʘʟʫʿʝ ʚʝ˂ʫ ʦʪʧʦʨʥʦʩʪ ʥʘ ʥʝʧʦʚʦˀʘʥ ʫʪʠʮʘʿ ʝʢʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ, ʰʪʦ ʛʘ 

ʯʠʥʠ ʧʦʛʦʜʥʠʿʠʤ ʟʘ ʦʨʛʘʥʩʢʫ ʧʨʦʠʟʚʦʜˁʫ. ʋ ʦʧʪʠʤʘʣʥʠʤ ʫʩʣʦʚʠʤʘ ʛʘʿʝˁʘ, 

ʧʨʠʥʦʩ ʦʨʛʘʥʩʢʠ ʛʘʿʝʥʦʛ ʢʨʫʧʥʠʢʘ ʿʝ ʤʘˁʠ ʦʜ ʦʨʛʘʥʩʢʠ ʛʘʿʝʥʝ ʭʣʝʙʥʝ 

ʧʰʝʥʠʮʝ. ʅʝʢʘ ʠʩʪʨʘʞʠʚʘˁʘ ʫʢʘʟʫʿʫ ʜʘ ʢʨʫʧʥʠʢ, ʫ ʤʘˁʝ ʧʦʚʦˀʥʠʤ 

ʫʩʣʦʚʠʤʘ, ʙʦˀʝ ʠʩʢʦʨʠʰ˂ʘʚʘ ʭʨʘʥˀʠʚʝ ʤʘʪʝʨʠʿʝ ʠʟ ʟʝʤˀʠʰʪʘ, ʦʪʧʦʨʥʠʿʠ 

ʿʝ ʧʨʝʤʘ ʩʪʨʝʩʥʠʤ ʫʩʣʦʚʠʤʘ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʭʣʝʙʥʦʤ ʧʰʝʥʠʮʦʤ, ʰʪʦ ʫʢʘʟʫʿʝ 

ʥʘ ʤʦʛʫ˂ʥʦʩʪ ʛʘʿʝˁʘ ʚʝ˂ʠʭ ʧʦʚʨʰʠʥʘ ʧʦʜ ʦʚʠʤ ʞʠʪʦʤ ʫ ʦʨʛʘʥʩʢʦʿ 

ʧʨʦʠʟʚʦʜˁʠ (Neeson,2011). ʀʩʢʫʩʪʚʦ ʧʦʢʘʟʫʿʝ ʜʘ ʧʨʠʥʦʩ ʫ ʦʨʛʘʥʩʢʦʿ 

ʧʨʦʠʟʚʦʜˁʠ ʤʥʦʛʦ ʚʠʰʝ ʚʘʨʠʨʘ ʥʝʛʦ ʫ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦʿ, ʰʪʦ ʟʘʭʪʝʚʘ 

ʩʪʚʘʨʘˁʝ ʩʦʨʪʠ ʟʘ ʦʨʛʘʥʩʢʫ ʧʨʦʠʟʚʦʜˁʫ, ʢʦʿʝ ʙʠ ʧʦʩʝʜʦʚʘʣʝ ʚʝ˂ʫ 

ʘʜʘʧʪʘʙʠʣʥʦʩʪ ʥʘ ʘʛʨʦʝʢʦʣʦʰʢʝ ʫʩʣʦʚʝ, ʢʘʦ ʠ ʩʪʘʙʠʣʥʦʩʪ ʧʨʠʥʦʩʘ ʫ 

ʢʦʤʙʠʥʘʮʠʿʠ ʩʘ ʚʠʩʦʢʠʤ ʢʚʘʣʠʪʝʪʦʤ. 

ʅʦʚʝ ʩʦʨʪʝ ʟʘ ʦʨʛʘʥʩʢʫ ʧʨʦʠʟʚʦʜˁʫ ʤʦʨʘʿʫ ʠʤʘʪʠ ʚʝ˂ʫ ʦʪʧʦʨʥʦʩʪ ʥʘ 

ʘʙʠʦʪʠʯʢʝ ʠ ʙʠʦʪʠʯʢʝ ʩʪʨʝʩʥʝ ʫʩʣʦʚʝ, ʝʬʠʢʘʩʥʠʿʫ ʫʧʦʪʨʝʙʫ ʤʠʥʝʨʘʣʥʠʭ 

ʭʨʘʥʠʚʘ ʠ ʙʦˀʝ ʠʩʢʦʨʠʰ˂ʘʚʘˁʝ ʧʦʩʪʦʿʝ˂ʠʭ ʧʨʠʨʦʜʥʠʭ ʫʩʣʦʚʘ. ʉ ʦʙʟʠʨʦʤ 

ʥʘ ʪʦ ʜʘ ʩʫ ʧʨʦʙʣʝʤʠ ʢʦʨʦʚʘ ʫ ʦʨʛʘʥʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ ʠʟʨʘʞʝʥʠʿʠ, ʿʝʜʘʥ ʦʜ 
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ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʠʟʘʤʘ ʢʦʥʪʨʦʣʝ ʢʦʨʦʚʘ ʫ ʦʨʛʘʥʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ ʿʝʩʪʝ ʚʝ˂ʘ 

ʢʦʥʢʫʨʝʥʪʥʦʩʪ ʩʦʨʪʠ ʩʘ ʢʦʨʦʚʠʤʘ. ʆʪʧʦʨʥʦʩʪ/ʪʦʣʝʨʘʥʪʥʦʩʪ ʥʘ ʰʪʝʪʦʯʠʥʝ ʠ 

ʧʨʦʫʟʨʦʢʦʚʘʯʝ ʙʦʣʝʩʪʠ ʩʫ ʤʝʹʫ ʥʘʿʚʘʞʥʠʿʠʤ ʦʩʦʙʠʥʘʤʘ ʢʦʿʝ ʪʨʝʙʘ ʜʘ 

ʧʦʩʝʜʫʿʫ ʩʦʨʪʝ ʥʘʤʝˁʝʥʝ ʦʨʛʘʥʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ (Berenji & Sikora,2009). 

ʎʠ ˀ ʦʚʦʛ ʨʘʜʘ ʿʝ ʧʨʦʫʯʘʚʘˁʝ ʬʝʥʦʪʠʧʩʢʝ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʢʦʤʧʦʥʝʥʘʪʘ 

ʢʣʘʩʘ ʢʦʜ ʛʝʥʦʪʠʧʦʚʘ ʢʨʫʧʥʠʢʘ, ʢʦʿʠ ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʢʘʦ ʨʦʜʠʪʝˀʩʢʝ 

ʩʦʨʪʝ ʫ ʧʨʦʛʨʘʤʠʤʘ ʦʧʣʝʤʝˁʠʚʘˁʘ ʟʘ ʩʪʚʘʨʘˁʝ ʥʦʚʠʭ ʩʦʨʪʠ ʧʦʛʦʜʥʠʭ ʟʘ 

ʦʨʛʘʥʩʢʫ ʧʨʦʠʟʚʦʜˁʫ. 

2. ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼ 

ʋ ʨʘʜʫ ʿʝ ʠʩʧʠʪʠʚʘʥʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʦʩʦʙʠʥʘ ʢʣʘʩʘ (ʜʫʞʠʥʘ ʢʣʘʩʘ ʠ ʙʨʦʿ 

ʢʣʘʩʠ˂ʘ/ʢʣʘʩʫ) ʫ ʦʨʛʘʥʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ ʢʦʜ ʰʝʩʪ ʛʝʥʦʪʠʧʦʚʘ ʢʨʫʧʥʠʢʘ 

(ʅʠʨʚʘʥʘ, ʂɻ-37-8/3, ʂɻ -54-7/3, ʂɻ-54-8/1, ʂɻ-54-4/2 ʠ ʂɻ-54-2/3). ʉʦʨʪʘ 

ʅʠʨʚʘʥʘ ʿʝ ʩʪʚʦʨʝʥʘ ʫ ʀʥʩʪʠʪʫʪʘ ʟʘ ʨʘʪʘʨʩʪʚʦ ʠ ʧʦʚʨʪʘʨʩʪʚʦ, ʅʦʚʠ ʉʘʜ, ʘ 

ʦʩʪʘʣʠ ʠʩʧʠʪʠʚʘʥʠ ʛʝʥʦʪʠʧʦʚʠ ʩʫ ʧʝʨʩʧʝʢʪʠʚʥʝ ʣʠʥʠʿʝ ʎʝʥʪʨʘ ʟʘ ʩʪʨʥʘ ʞʠʪʘ, 

ʂʨʘʛʫʿʝʚʘʮ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʟʘ ʦʚʘ ʠʩʪʨʘʞʠʚʘˁʘ ʠʟʚʝʜʝʥ ʿʝ ʪʦʢʦʤ ʜʚʝ ʛʦʜʠʥʝ (2011/2012. ʠ 

2012/2013.) ʥʘ ʩʝʨʪʠʬʠʢʦʚʘʥʦʤ ʧʦˀʦʧʨʠʚʨʝʜʥʦʤ ʛʘʟʜʠʥʩʪʚʫ ʫ ʏʘʯʢʫ 

(ʉʨʙʠʿʘ). ʆʛʣʝʜ ʿʝ ʠʟʚʝʜʝʥ ʧʦ ʩʣʫʯʘʿʥʦʤ ʙʣʦʢ ʩʠʩʪʝʤʫ ʫ ʪʨʠ ʧʦʥʘʚˀʘˁʘ, ʩʘ 

ʚʝʣʠʯʠʥʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʝ ʧʘʨʮʝʣʝ ʦʜ 5 ʤĮ, ʥʘ ʟʝʤˀʠʰʪʫ ʢʦʿʝ ʧʨʠʧʘʜʘ 

ʪʠʧʫ ʛʣʠʥʦʚʠʪʝ ʠʣʦʚʘʯʝ. ʇʨʠʤʝˁʝʥʘ ʿʝ ʛʫʩʪʠʥʘ ʩʝʪʚʝ ʦʜ 600 ʢʣʠʿʘʚʠʭ 

ʩʝʤʝʥʘ ʧʦ ʢʚʘʜʨʘʪʥʦʤ ʤʝʪʨʫ. ʆʛʣʝʜ ʿʝ ʠʟʚʝʜʝʥ ʧʦ ʧʨʠʥʮʠʧʠʤʘ ʦʨʛʘʥʩʢʝ 

ʧʨʦʠʟʚʦʜˁʝ, ʧʨʠʣʘʛʦʹʝʥʝ ʟʘʭʪʝʚʠʤʘ ʢʨʫʧʥʠʢʘ. ʇʨʝʜʫʩʝʚ ʫ ʧʨʚʦʿ ʛʦʜʠʥʠ 

ʙʠʣʘ ʿʝ ʩʦʿʘ, ʘ ʫ ʜʨʫʛʦʿ ʢʨʦʤʧʠʨ. ʉʝʪʚʘ ʿʝ ʦʙʘʚˀʝʥʘ ʫ ʧʨʚʦʿ ʜʝʢʘʜʠ 

ʥʦʚʝʤʙʨʘ. 

ɸʥʘʣʠʟʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʘʩʘ ʫʨʘʹʝʥʝ ʩʫ ʥʘ ʧʨʠʤʘʨʥʦʤ ʢʣʘʩʫ ʢʦʜ 60 

ʙʠˀʘʢʘ (20 ʙʠˀʘʢʘ ʧʦ ʧʦʥʘʚˀʘˁʫ) ʫ ʬʘʟʠ ʧʫʥʝ ʬʠʟʠʦʣʦʰʢʝ ʟʨʝʣʦʩʪʠ. 

ʈʝʟʫʣʪʘʪʠ ʩʫ ʩʪʘʪʠʩʪʠʯʢʠ ʦʙʨʘʹʝʥʠ, ʧʨʠ ʯʝʤʫ ʩʫ ʫʨʘʹʝʥʝ ʩʣʝʜʝ˂ʝ ʘʥʘʣʠʟʝ: 

ʧʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ (x), ʩʪʘʥʜʘʨʜʥʘ ʜʝʚʠʿʘʮʠʿʘ (SD), ʢʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ 

(CV) ʠ ʘʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ (ANOVA). ɿʥʘʯʘʿʥʦʩʪ ʨʘʟʣʠʢʘ ʠʟʤʝʹʫ ʩʨʝʜˁʠʭ 

ʚʨʝʜʥʦʩʪʠ ʦʮʝˁʝʥʘ ʿʝ LSD ʪʝʩʪʦʤ. ANOVA ʿʝ ʫʨʘʹʝʥʘ ʧʨʝʤʘ ʩʣʫʯʘʿʥʦʤ 

ʙʣʦʢ ʩʠʩʪʝʤʫ ʩʘ ʜʚʘ ʬʘʢʪʦʨʘ, ʢʦʨʠʰ˂ʝˁʝʤ ʧʨʦʛʨʘʤʘ MSTAT-C (Michigan 

State University,1990). ʀʟʨʘʯʫʥʘʪʝ ʩʫ ʢʦʤʧʦʥʝʥʪʝ ʚʘʨʠʿʘʥʩʝ: ʛʝʥʦʪʠʧʩʢʘ-s
2
g, 

ʠʥʪʝʨʘʢʮʠʿʘ-s
2
gl, ʝʢʦʣʦʰʢʘ-s

2
E ʠ ʬʝʥʦʪʠʧʩʢʘ-s

2
f (Falconer,1981). 

3. ʈɽɿʋʃʊɸʊʀ ʀ ɼʀʉʂʋʉʀɱɸ 

ʋ ʪʘʙʝʣʘʤʘ 1 ʠ 2 ʩʫ ʧʨʠʢʘʟʘʥʝ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʠ ʧʘʨʘʤʝʪʨʠ 

ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʙʨʦʿʘ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ ʠʩʧʠʪʠʚʘʥʠʭ 

ʛʝʥʦʪʠʧʦʚʘ ʢʨʫʧʥʠʢʘ. ʅʘʿʚʝ˂ʘ ʧʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ ʟʘ ʜʫʞʠʥʫ ʢʣʘʩʘ 

ʫʩʪʘʥʦʚˀʝʥʘ ʿʝ ʢʦʜ ʛʝʥʦʪʠʧʘ ʂɻ-37-8/3 (12,94 cm), ʘ ʥʘʿʤʘʘˁ ʚʨʝʜʥʦʩʪ ʟʘ 

ʦʚʦ ʩʚʦʿʩʪʚʦ ʫʪʚʨʹʝʥʘ ʿʝ ʢʦʜ ʛʝʥʦʪʠʧʘ ʂɻ-54-8/1 (11,76 cm). ɺʘʨʠʿʘʙʠʣʥʦʩʪ 

ʜʫʞʠʥʝ ʢʣʘʩʘ ʙʠʣʘ ʿʝ ʥʠʩʢʘ, ʢʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ ʩʝ ʢʨʝʪʘʦ ʫ ʨʘʩʧʦʥʫ ʦʜ 
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3,3% ʢʦʜ ʛʝʥʦʪʠʧʘ ʂɻ-54-8/1 ʜʦ 7,7% ʢʦʜ ʛʝʥʦʪʠʧʘ ʂɻ-54-4/2. ɹʨʦʿ ʢʣʘʩʠ˂ʘ 

ʧʦ ʢʣʘʩʫ ʿʝ ʧʦʢʘʟʘʦ ʥʝʟʥʘʪʥʦ ʚʝ˂ʫ ʚʘʨʠʿʘʙʠʣʥʦʩʪ ʫ ʧʦʨʝʹʝˁʫ ʩʘ ʜʫʞʠʥʦʤ 

ʢʣʘʩʘ. ʂʦʝʬʠʮʠʿʝʥʪ ʚʘʨʠʿʘʮʠʿʝ ʟʘ ʦʚʦ ʩʚʦʿʩʪʚʦ ʙʠʦ ʿʝ ʥʘʿʚʝ˂ʠ ʢʦʜ ʩʦʨʪʝ 

ʅʠʨʚʘʥʘ (7,8%), ʟʘʪʠʤ ʢʦʜ ʛʝʥʦʪʠʧʘ ʂɻ-37-8/3 (7,2%), ʘ ʥʘʿʥʠʞʠ ʢʦʜ ʛʝʥʦʪʠʧʘ 

ʂɻ-54-4/2 (3,8%). ʋ ʧʨʦʩʝʢʫ ʟʘ ʩʚʝ ʠʩʧʠʪʠʚʘʥʝ ʛʝʥʦʪʠʧʦʚʝ, ʢʦʝʬʠʮʠʿʝʥʪ 

ʚʘʨʠʿʘʮʠʿʝ ʿ ʝ ʙʠʦ ʥʘ ʠʩʪʦʤ ʥʠʚʦʫ ʟʘ ʦʙʝ ʠʩʧʠʪʠʚʘʥʝ ʢʦʤʧʦʥʝʪʝ ʢʣʘʩʘ. 

 

ʊʘʙʝʣʘ 1. ɺʘʨʠʿʘʙʠʣʥʦʩʪ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʙʨʦʿʘ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ  

ɻʝʥʦʪʠʧ 

ɼʫʞʠʥʘ ʢʣʘʩʘ (cm)  ɹʨʦʿ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ 

x  ° Sx  SD CV (%)  x  ° Sx  SD 
CV 

(%)  

ʅʠʨʚʘʥʘ 11,99°0,09
 0,72 6,0 20,44°0,21

 1,60 7,8 

ʂɻ-37-8/3 12,94°0,09 0,67 5,2 21,12°0,20
 1,52 7,2 

ʂɻ -54-7/3 12,16°0,07
 0,55 4,5 22,04°0,15

 1,14 5,2 

ʂɻ -54-8/1 11,76°0,05
 0,39 3,3 21,70°0,12

 0,92 4,2 

ʂɻ -54-4/2 12,57°0,12 0,97 7,7 21,22°0,10
 0,81 3,8 

ʂɻ -54-2/3 12,56°0,08
 0,65 5,2 21,69°0,17

 1,32 6,1 

ʇʨʦʩʝʢ 11,98°0,08 0,66 5,3 20,93°0,16 1,22 5,7 

 

ɹʨʦʿ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ, ʫ ʧʨʦʩʝʢʫ, ʙʠʦ ʿʝ ʥʘʿʚʝ˂ʠ ʢʦʜ ʛʝʥʦʪʠʧʘ ʂɻ-54-7/3 

(22,04), ʘ ʥʘʿʤʘˁʘ ʚʨʝʜʥʦʩʪ ʟʘʙʝʣʝʞʝʥʘ ʿʝ ʢʦʜ ʩʦʨʪʝ ʅʠʨʚʘʥʘ (20,44). ʋ 

ʧʨʚʦʿ ʛʦʜʠʥʠ ʠʩʪʨʘʞʠʚʘˁʘ ʩʫ ʫʪʚʨʹʝʥʝ ʚʝ˂ʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʦʙʝ ʠʩʧʠʪʠʚʘʥʝ 

ʦʩʦʙʠʥʝ ʢʣʘʩʘ. ʉʚʠ ʠʩʧʠʪʠʚʘʥʠ ʛʝʥʦʪʠʧʦʚʠ ʩʫ ʠʤʘʣʠ ʚʠʰʝ ʦʜ 20 ʢʣʘʩʠ˂ʘ 

ʧʦ ʢʣʘʩʫ (ʊʘʙʝʣʝ 1 ʠ 2). 

 

ʊʘʙʝʣʘ 2. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʜʫʞʠʥʫ ʢʣʘʩʘ ʠ ʙʨʦʿ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ 

ɻʝʥʦʪʠʧ 
ɼʫʞʠʥʘ ʢʣʘʩʘ (cm)  

ʇʨʦʩʝʢ 

ɹʨʦʿ ʢʣʘʩʠ˂ʘ/ʢʣʘʩʫ  

ʇʨʦʩʝʢ 2011/12 2012/13 2011/12 2012/13 

ʅʠʨʚʘʥʘ 12,50 
ʙʮ

 11,47 
ʝ
 11,99 

ʮʜ
 20,14 

ʝ
 20,75 

ʜʝ
 20,44 

ʮ
 

ʂɻ-37-8/3 13,31 
ʘ
 12,58 

ʙʮ
 12,94 

ʘ
 21,80 

ʘʙʮ
 20,45 

ʜʝ
 21,12 

ʙ
 

ʂɻ-54-7/3 12,30 
ʮʜ

 12,02 
ʜ
 12,16 

ʮ
 22,34 

ʘ
 21,74 

ʘʙʮ
 22,04 

ʘ
 

ʂɻ-54-8/1 12,03 
ʜ
 11,49 

ʝ
 11,76 

ʜ
 22,11 

ʘʙ
 21,30 

ʙʮʜ
 21,70 

ʘʙ
 

ʂɻ-54-4/2 12,88 
ʙ
 12,25 

ʮʜ
 12,57 

ʙ
 21,84 

ʘʙʮ
 20,60 

ʜʝ
 21,22 

ʙ
 

ʂɻ-54-2/3 12,82 
ʙ
 12,31 

ʮʜ
 12,56 

ʙ
 22,26 

ʘ
 21,12 

ʮʜ
 21,69 

ʘʙ
 

ʇʨʦʩʝʢ 12,64 12,02 12. 33 21,75 20,99 21. 37 

ʈʘʟʣʠʢʝ ʠʟʤʝʹʫ ʩʨʝʜʠʥʘ ʩʘ ʠʩʪʠʤ ʩʣʦʚʠʤʘ ʥʠʩʫ ʟʥʘʯʘʿʥʝ (P Ò 0,05) ï LSD 

ʪʝʩʪ 



 

49 

ʂʨʫʧʥʠʢ ʠʤʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʘʥ ʢʣʘʩ, ʢʦʿʠ ʧʦʩʝʜʫʿʝ ʠʟʨʘʞʝʥʫ ʜʫʞʠʥʫ, ʘʣʠ 

ʥʝʢʠ ʛʝʥʦʪʠʧʦʚʠ ʠʤʘʿʫ ʚʝ˂ʫ ʨʘʩʪʨʝʩʠʪʦʩʪ ʢʣʘʩʘ, ʪʘʢʦ ʜʘ ʢʣʘʩ ʥʘʿʚʝ˂ʝ 

ʜʫʞʠʥʝ ʥʝʤʘ ʫʚʝʢ ʠ ʥʘʿʚʝ˂ʠ ʙʨʦʿ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ. 

ɼʫʞʠʥʘ ʢʣʘʩʘ ʠ ʙʨʦʿ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ, ʧʨʝʢʦ ʙʨʦʿʘ ʟʨʥʘ ʠ ʤʘʩʝ ʟʨʥʘ ʧʦ 

ʢʣʘʩʫ, ʟʥʘʯʘʿʥʦ ʫʪʠʯʫ ʥʘ ʧʨʠʥʦʩ. ʋ ʧʨʝʪʭʦʜʥʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ (Zeļeviĺ et 

al.,2004; Ćlvaro et al.,2008; Bilgin et al.,2008), ʫʪʚʨʹʝʥʘ ʿʝ ʟʥʘʯʘʿʥʘ 

ʧʦʟʠʪʠʚʥʘ ʢʦʨʝʣʘʮʠʿʘ ʠʟʤʝʹʫ ʦʩʦʙʠʥʘ ʢʣʘʩʘ (ʜʫʞʠʥʘ ʢʣʘʩʘ, ʙʨʦʿ 

ʢʣʘʩʠ˂ʘ/ʢʣʘʩʫ, ʙʨʦʿ ʟʨʥʘ ʠ ʤʘʩʘ ʟʨʥʘ ʧʦ ʢʣʘʩʫ), ʢʦʿʝ ʜʠʨʝʢʪʥʦ ʠʣʠ 

ʠʥʜʠʨʝʢʪʥʦ ʫʪʠʯʫ ʥʘ ʧʨʠʥʦʩ ʟʨʥʘ ʩʦʨʪʠ ʧʰʝʥʠʮʝ. 

ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʩʫ ʫʪʚʨʹʝʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ 

ʛʝʥʦʪʠʧʦʚʘ ʠ ʛʦʜʠʥʘ, ʘ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʟʘ ʠʥʪʝʨʘʢʮʠʿʫ ʛʝʥʦʪʠʧ Ĭ ʛʦʜʠʥʘ ʟʘ 

ʜʫʞʠʥʫ ʢʣʘʩʘ (ʊʘʙʝʣʘ 3). ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʫ ʩʘʛʣʘʩʥʦʩʪʠ ʩʘ ʨʘʥʠʿʠʤ 

ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʟʘ ʜʫʞʠʥʫ ʢʣʘʩʘ ʢʨʫʧʥʠʢʘ (Jablonskytǟ-Raġļǟ et al.,2013). 

ɺʨʝʜʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʠ ʬʝʥʦʪʠʧʩʢʝ ʚʘʨʠʿʘʥʩʝ ʫʢʘʟʫʿʫ ʜʘ ʥʘ ʠʩʧʦˀʘʚʘˁʝ 

ʜʫʞʠʥʝ ʢʣʘʩʘ ʠʩʧʠʪʠʚʘʥʠʭ ʛʝʥʦʪʠʧʦʚʘ ʥʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʠʤʘ ʛʦʜʠʥʘ (44,19%), 

ʩʣʠʯʘʥ ʫʜʝʦ ʧʨʠʧʘʜʘ ʛʝʥʦʪʠʧʫ (41,86%), ʜʦʢ ʿʝ ʫʜʝʦ ʠʥʪʝʨʘʢʮʠʿʝ ʛʝʥʦʪʠʧ Ĭ 

ʛʦʜʠʥʘ ʙʠʦ ʟʥʘʪʥʦ ʥʠʞʠ (4,65%). 

ʈʝʟʫʣʪʘʪʠ ʘʥʘʣʠʟʝ ʚʘʨʠʿʘʥʩʝ ʟʘ ʙʨʦʿ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ ʧʨʠʢʘʟʘʥʠ ʩʫ ʫ 

ʪʘʙʝʣʠ 4. ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʩʫ ʫʪʚʨʹʝʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ 

ʠʟʤʝʹʫ ʛʝʥʦʪʠʧʦʚʘ, ʛʦʜʠʥʘ ʠ ʠʥʪʝʨʘʢʮʠʿʝ ʛʝʥʦʪʠʧ Ĭ ʛʦʜʠʥʘ. ʂʦʤʧʦʥʝʥʪʝ 

ʬʝʥʦʪʠʧʩʢʝ ʚʘʨʠʿʘʥʩʝ ʫʢʘʟʫʿʫ ʜʘ ʥʘ ʠʩʧʦˀʘʚʘˁʝ ʙʨʦʿʘ ʢʣʘʩʠ˂ʘ/ʢʣʘʩʫ 

ʥʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʠʤʘ ʛʦʜʠʥʘ (61,80%), ʟʥʘʪʥʦ ʤʘˁʠ ʫʜʝʦ ʧʨʠʧʘʜʘ ʛʝʥʦʪʠʧʫ 

(31,51%), ʜʦʢ ʿʝ ʫʜʝʦ ʠʥʪʝʨʘʢʮʠʿʝ ʛʝʥʦʪʠʧ Ĭ ʛʦʜʠʥʘ ʙʠʦ ʥʠʟʘʢ (3,52%). 

 

ʊʘʙʝʣʘ 3. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʠ ʢʦʤʧʦʥʝʥʪʝ ʚʘʨʠʿʘʥʩʝ ʟʘ ʜʫʞʠʥʫ ʢʣʘʩʘ 

ʀʟʚʦʨʠ 

ʚʘʨʠʿʘʮʠʿʝ 
df MS F 

ʂʦʤʧʦʥʝʥʪʝ 

ʚʘʨʠʿʘʥʩʝ 

 

LSD 

sĮ % 0. 05 0. 01 

ʇʦʥʘʚˀʘˁʘ 2 0,03 0,88 - - - - 

ɻʝʥʦʪʠʧ (ɸ)  5 1,15 32,06**  0,18 41,86 0,282 0,442 

ɻʦʜʠʥʘ (ɹ)  1 3,44 96,05**  0,19 44,19 - - 

(ɸĬɹ)  5 0,10 2,67* 0,02 4,65 0,398 0,625 

ɻʨʝʰʢʘ 22 0,04 - 0,04 9,30 - - 

ʋʢʫʧʥʦ 35 - - 0,43 100. 00 - - 

*P Ò 0. 05; ** P Ò 0. 01 
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ʋ ʧʨʝʪʭʦʜʥʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʚʘʨʠʿʘʙʠʣʥʦʩʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʘʩʘ, 

ʫʩʪʘʥʦʚˀʝʥʦ ʿʝ ʜʘ ʦʩʦʙʠʥʝ ʢʣʘʩʘ ʫ ʚʠʩʦʢʦʤ ʩʪʝʧʝʥʫ ʟʘʚʠʩʝ ʦʜ ʛʝʥʦʪʠʧʘ, 

ʝʢʦʣʦʰʢʠʭ ʬʘʢʪʦʨʘ (Lacko-Bartoġov§ et al.,2010; Zeļeviĺ et al.,2013), 

ʢʚʘʣʠʪʝʪʘ ʟʝʤˀʠʰʪʘ (Glamoļlija et al.,2013), ʢʘʦ ʠ ʦʜ ʧʨʠʤʝˁʝʥʝ 

ʪʝʭʥʦʣʦʛʠʿʝ ʛʘʿʝˁʘ ʧh ʝʥʠʮʝ (Pospisil et al.,2011). 

 

ʊʘʙʝʣʘ 4. ɸʥʘʣʠʟʘ ʚʘʨʠʿʘʥʩʝ ʠ ʢʦʤʧʦʥʝʥʪʝ ʚʘʨʠʿʘʥʩʝ ʟʘ ʙʨʦʿ ʢʣʘʩʠ˂ʘ ʧʦ 

ʢʣʘʩʫ  

ʀʟʚʦʨʠ 

ʚʘʨʠʿʘʮʠʿʝ 
df MS 

 

F 

ʂʦʤʧʦʥʝʥʪʝ 

ʚʘʨʠʿʘʥʩʝ 

 

LSD 

sĮ % 0. 05 0. 01 

ʇʦʥʘʚˀʘˁʘ 2 0,29 1,64
ns
 - - - - 

ɻʝʥʦʪʠʧ (ɸ)  5 1,92 10,97**  1,79 31,51 0,621 0,974 

ɻʦʜʠʥʘ (ɹ)  1 5,09 29,08**  3,51 61,80 - - 

 (ɸĬɹ)  5 0,79 4,52**  0,20 3,52 0,878 1,377 

ɻʨʝʰʢʘ 22 0,18 - 0,18 3,17 - - 

ʋʢʫʧʥʦ 35 - - 5,68 100. 00 - - 

ns
 P > 0. 05; *P Ò 0. 05; ** P Ò 0. 01 

 

ʅʘ ʠʩʧʦˀʘʚʘˁʝ ʢʚʘʥʪʠʪʘʪʠʚʥʠʭ ʦʩʦʙʠʥʘ, ʢʘʦ ʰʪʦ ʩʫ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʢʣʘʩʘ, ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʠʤʘʿʫ ʝʢʦʣʦʰʢʠ ʬʘʢʪʦʨʠ. ʆʚʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʫ 

ʩʘʛʣʘʩʥʦʩʪʠ ʩʘ ʧʨʝʪʭʦʜʥʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ (Lacko-Bartoġov§ et al.,2010; 

Ulah et al.,2011; Zeļeviĺ et al.,2013). 

4. ɿɸʂɲʋʏɸʂ 

ʆʚʠʤ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʿʝ ʫʩʪʘʥʦʚˀʝʥʦ ʜʘ ʝʢʦʣʦʰʢʠ ʬʘʢʪʦʨʠ ʠʤʘʿʫ ʚʝʣʠʢʠ 

ʫʪʠʮʘʿ ʥʘ ʠʩʧʦˀʘʚʘˁʝ ʜʫʞʠʥʝ ʢʣʘʩʘ ʠ ʙʨʦʿʘ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ ʢʨʫʧʥʠʢʘ ʫ 

ʦʨʛʘʥʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ. ɸʥʘʣʠʟʦʤ ʚʘʨʠʿʘʥʩʝ ʫʪʚʨʹʝʥʝ ʩʫ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʫ 

ʩʨʝʜˁʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʟʘ ʦʙʝ ʠʩʧʠʪʠʚʘʥʝ ʢʦʤʧʦʥʝʥʪʝ ʢʣʘʩʘ. ʅʘʿʚʝ˂ʘ 

ʧʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ ʟʘ ʜʫʞʠʥʫ ʢʣʘʩʘ ʫʪʚʨʹʝʥʘ ʿʝ ʢʦʜ ʛʝʥʦʪʠʧʘ ʂɻ-37-8/3, ʜʦʢ 

ʿʝ ʛʝʥʦʪʠʧ ʂɻ-54-7/3 ʧʦʢʘʟʘʦ ʥʘʿʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʟʘ ʙʨʦʿ ʢʣʘʩʠ˂ʘ ʧʦ ʢʣʘʩʫ. 

ʆʚʠ ʛʝʥʦʪʠʧʦʚʠ ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʫ ʧʨʦʛʨʘʤʠʤʘ ʦʧʣʝʤʝˁʠʚʘˁʘ ʟʘ 

ʧʦʚʝ˂ʘˁʝ ʧʨʠʥʦʩʘ ʢʨʫʧʥʠʢʘ. 
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ɿɸʍɺɸʃʅʀʎɸ 

ʆʚʘʿ ʨʘʜ ʧʨʝʜʩʪʘʚˀʘ ʨʝʟʫʣʪʘʪ ʪʝʭʥʦʣʦʰʢʦʛ ʧʨʦʿʝʢʪʘ ʊʈ 31092, ʢʦʿʠ ʿʝ 

ʧʦʜʨʞʘʥ ʦʜ ʩʪʨʘʥʝ ʄʠʥʠʩʪʘʨʩʪʚʘ ʧʨʦʩʚʝʪʝ, ʥʘʫʢʝ ʠ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʟʚʦʿʘ 

ʈʝʧʫʙʣʠʢʝ ʉʨʙʠʿʝ. 
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ʈɽɿʀʄɽ 

ɿʘʦʨʘʚʘˁʝ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʠ ʧʨʠʤʝʥʘ ʤʠʢʨʦʙʠʦʣʦʰʢʦʛ ʧʨʝʧʘʨʘʪʘ ʅʉ 

ʅʠʪʨʘʛʠʥʘ ʠʤʘʿʫ ʟʥʘʯʘʿʘʥ ʫʪʠʮʘʿ ʥʘ ʤʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ ʙʠˀʘʢʘ ʩʦʿʝ. ɿʘʦʨʘʚʘˁʝ 

ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʢʫʢʫʨʫʟʘ ʧʦʚʝ˂ʘʚʘ ʤʘʩʫ ʙʠˀʘʢʘ ʟʘ 7,57%, ʧʦʚʝ˂ʘʚʘ ʩʝ 

ʙʨʦʿ ʬʝʨʪʠʣʥʠʭ ʥʦʜʠʿʘ 4,44%, ʙʨʦʿ ʤʘʭʫʥʘ ʧʦ ʙʠˀʮʠ 4,49% ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ 

6,25%. ʇʨʠʤʝʥʘ ʅʉ ʅʠʪʨʘʛʠʥʘ ʧʦʚʝ˂ʘʚʘ ʤʘʩʫ ʙʠˀʘʢʘ 11,11%, ʙʨʦʿ ʬʝʨʪʠʣʥʠʭ 

ʥʦʜʠʿʘ 3,55%, ʙʨʦʿ ʤʘʭʫʥʘ ʧʦ ʙʠˀʮʠ 5,87% ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ 6,30%. ʅʘ 

ʚʘʨʠʿʘʥʪʠ ʦʛʣʝʜʘ ʛʜʝ ʩʫ ʟʘʦʨʘʚʘʥʠ ʞʝʪʚʝʥʠ ʦʩʪʘʮʠ ʧʨʝʜʫʩʝʚʘ ʫʟ ʧʨʠʤʝʥʫ ʅʉ 

ʅʠʪʨʘʛʠʥʘ ʤʘʩʘ ʙʠˀʘʢʘ ʿʝ ʧʦʚʝ˂ʘʥʘ 18,79%, ʙʨʦʿ ʬʝʨʪʠʣʥʠʭ ʥʦʜʠʿʘ 6,26%, ʙʨʦʿ 

ʤʘʭʫʥʘ ʧʦ ʙʠˀʮʠ 7,59% ʠ ʙʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ 10,43%. 

ʂɲʋʏʅɽ ʈɽʏʀ 

ʉʦʿʘ, ʤʦʨʬʦʣʦʰʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ, ʤʘʩʘ ʙʠˀʘʢʘ, ʙʨʦʿ ʬʝʨʪʠʣʥʠʭ ʥʦʜʠʿʘ, ʙʨʦʿ 

ʤʘʭʫʥʘ, ʙʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ. 

ABSTRACT 

Ploughing in crop residues of previous crop and application of the microbiological 

preparation of NS Nitragin have significant effect on the morphological characteristics 

of soybean plants. Ploughing in, crop residues of fi rst crop before maize increases the 

mass of plants by 7. 57%, the number of fertile nodes increases by 4. 44%, the number 

of pods per plant by 4. 49% and the number of grains per plant by 6. 25%. The use of NS 

Nitragin increases the mass of plants 11. 11%, the number of fertile nodes 3. 55%, the 

number of pods per plant 5. 87% and the number of grains per plant 6. 30%. On the 

variant, where the crop residues where ploughed down with the application of NS 

Nitragin, the mass of the plants increased 18. 79%, the number of fertile nodes 6. 26%, 

the number of pods per plant 7. 59% and the number of grains per plant 10. 43%. 

KEYWORDS 

Soybean, morphological characteristics, plant mass, number of fertile nodes, number of 

pods, number of grains per plant. 
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1. ʋɺʆɼ 

ɿʘʦʨʘʚʘˁʝ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʠ ʠʥʦʢʫʣʘʮʠʿʘ ʩʝʤʝʥʘ ʩʦʿʝ 

ʘʟʦʪʦʬʠʢʩʠʨʘʿʫ˂ʠʤ ʙʘʢʪʝʨʠʿʘʤʘ ʩʫ ʦʙʘʚʝʟʥʝ ʤʝʨʝ ʫ ʠʥʪʝʥʟʠʚʥʦʿ 

ʧʨʦʠʟʚʦʜˁʠ ʩʦʿʝ, ʢʦʿʝ ʠʤʘʿʫ ʟʘ ʮʠ ˀ ʦʩʪʚʘʨʠʚʘˁʝ ʚʠʩʦʢʠʭ ʠ ʩʪʘʙʠʣʥʠʭ 

ʧʨʠʥʦʩʘ ʠ ʚʠʩʦʢ ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʩʦʿʝ. ʇʨʠʤʝʥʘ ʅʉ ʅʠʪʨʘʛʠʥʘ ʠ ʟʘʦʨʘʚʘˁʝ 

ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʧʦʟʠʪʠʚʥʦ ʫʪʠʯʫ ʥʘ ʧʨʠʥʦʩ ʠ ʤʦʨʬʦʣʦʰʢʝ 

ʦʩʦʙʠʥʝ ʩʦʿʝ (ɫʫʢʠ˂ ʠ ʩʘʨ.,2016), ʘ ʧʦʨʝʜ ʧʦʚʝ˂ʘˁʘ ʧʨʠʥʦʩʘ, ʧʦʚʝ˂ʘʚʘ ʩʝ ʠ 

ʢʚʘʣʠʪʝʪ ʟʨʥʘ ʩʦʿʝ (ɹʘʣʝʰʝʚʠ˂-ʊʫʙʠ˂ ʠ ʩʘʨ.,2013). 

ʄʘʩʘ ʙʠˀʘʢʘ ʧʨʝʜʩʪʘʚˀʘ ʤʘʩʫ ʥʘʜʟʝʤʥʦʛ ʜʝʣʘ ʙʠˀʢe ʩʦʿʝ ʫ ʪʝʭʥʦʣʦʰʢʦ ʿ

ʟʨʝʣʦʩʪʠ. ʅʘ ʚʘʨʠʿʘʥʪʘʤʘ ʩʘ ʠʥʦʢʫʣʘʮʠʿʦʤ ʤʘʩʘ ʙʠˀʘʢʘ ʿʝ ʙʠʣʘ ʚʝ˂ʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʥʝʠʥʦʢʫʣʠʩʘʥʝ ʚʘʨʠʿʘʥʪʝ (ɫʫʢʠ˂,2009). 

ɹʨʦʿ ʬʝʨʪʠʣʥʠʭ ʥʦʜʠʿʘ ʧʨʝʜʩʪʘʚˀʘ ʙʨʦʿ ʥʦʜʠʿʘ ʥʘ ʩʪʘʙʣʫ ʩʦʿʝ ʢʦʿʠ ʥʘ ʩʝʙʠ 

ʥʦʩʝ ʨʘʟʚʠʿʝʥʝ ʤʘʭʫʥʝ. ɹʨʦʿ ʥʦʜʠʿʘ ʩʘ ʤʘʭʫʥʘʤʘ ʧʨʝʜʩʪʘʚˀʘ ʩʦʨʪʥʫ 

ʦʩʦʙʠʥʫ, ʤʝʹʫʪʠʤ ʦʚʦ ʩʚʦʿʩʪʚʦ ʩʚʘʢʘʢʦ ʟʘʚʠʩʠ ʠ ʦʜ ʢʣʠʤʘʪʩʢʠʭ ʫʩʣʦʚʘ ʫ 

ʪʦʢʫ ʚʝʛʝʪʘʮʠʦʥʝ ʩʝʟʦʥʝ (ɼʦʟʝʪ,2006). 

ɹʨʦʿ ʤʘʭʫʥʘ ʧʦ ʙʠˀʮʠ ʧʨʝʜʩʪʘʚˀʘ ʫʢʫʧʘʥ ʙʨʦʿ ʤʘʭʫʥʘ ʥʘ ʙʠˀʮʠ ʩʦʿʝ, ʩʘ 

ʛʣʘʚʥʦʛ ʩʪʘʙʣʘ ʠ ʙʦʯʥʠʭ ʛʨʘʥʘ. ɹʨʦʿ ʤʘʭʫʥʘ ʧʦ ʙʠˀʮʠ ʠʤʘ ʟʥʘʪʘʥ ʫʪʠʮʘʿ ʥʘ 

ʚʠʩʠʥʫ ʧʨʠʥʦʩʘ (ʎʚʠʿʘʥʦʚʠ˂,2017). ɹʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ ʧʨʝʜʩʪʘʚˀʘ ʫʢʫʧʘʥ 

ʙʨʦʿ ʟʨʥʘ ʠʟ ʩʚʠʭ ʤʘʭʫʥʘ ʩʘ ʿʝʜʥʝ ʙʠˀʢʝ ʩʦʿʝ. 

ʉʦʿʘ ʿʝ ʙʠˀʥʘ ʚʨʩʪʘ ʢʦʿʘ ʠʥʪʝʥʟʠʚʥʦ ʨʝʘʛʫʿʝ ʥʘ ʘʛʨʦʤʝʪʝʦʨʦʣʦʰʢʝ ʫʩʣʦʚʝ ʫ 

ʪʦʢʫ ʚʝʛʝʪʘʮʠʿʝ (ɫʫʢʠ˂ ʠ ʩʘʨ.,2011). 

ʎʠ ˀʦʚʠʭ ʠʩʪʨʘʞʠʚʘˁʘ ʿʝ ʜʘ ʩʝ ʫʪʚʨʜʠ ʫʪʠʮʘʿ ʟʘʦʨʘʚʘˁʘ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ 

ʧʨʝʜʫʩʝʚʘ ʢʫʢʫʨʫʟʘ ʠ ʠʥʦʢʫʣʘʮʠʿʝ ʩʝʤʝʥʘ ʅʉ ʅʠʪʨʘʛʠʥʦʤ ʥʘ ʧʦʿʝʜʠʥʝ 

ʤʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ ʩʦʿʝ. 

2. ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼ 

ʋ ʨʘʜʫ ʩʫ ʘʥʘʣʠʟʠʨʘʥʝ ʧʦʿʝʜʠʥʝ ʤʦʨʬʦʣʦʰʢʝ ʦʩʦʙʠʥʝ ʩʦʿʝ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 

ʫʪʠʮʘʿʘ ʅʉ ʅʠʪʨʘʛʠʥʘ ʠ ʟʘʦʨʘʚʘˁʘ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʢʫʢʫʨʫʟʘ. 

ʊʨʦʛʦʜʠʰˁʠ ʦʛʣʝʜ ʿʝ ʧʦʩʪʘʚˀʝʥ ʫ ʯʝʪʠʨʠ ʧʦʥʘʚˀʘˁʘ ʥʘ ʧʘʨʮʝʣʘʤʘ 

ʀʥʩʪʠʪʫʪʘ ʟʘ ʨʘʪʘʨʩʪʚʦ ʠ ʧʦʚʨʪʘʨʩʪʚʦ ʥʘ ʈʠʤʩʢʠʤ ʐʘʥʯʝʚʠʤʘ. ɺʘʨʠʿʘʥʪʝ 

ʦʛʣʝʜʘ ʙʠʣʝ ʩʫ ʩʘ ʠʥʦʢʫʣʘʮʠʿʦʤ ʩʝʤʝʥʘ ʩʦʿʝ ʅʉ ʅʠʪʨʘʛʠʥʦʤ, ʩʘ 

ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʢʫʢʫʨʫʟʘ, ʚʘʨʠʿʘʥʪʘ ʩʘ ʧʨʠʤʝʥʦʤ 

ʠʥʦʢʫʣʘʮʠʿʝ ʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʠ ʢʦʥʪʨʦʣʥʘ 

ʚʘʨʠʿʘʥʪʘ. ɸʥʘʣʠʟʠʨʘʥʘ ʿʝ ʤʘʩʘ ʙʠˀʘʢʘ, ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʥʦʜʠʿʘ ʧʦ ʙʠˀʮʠ, 

ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʤʘʭʫʥʘ ʧʦ ʙʠˀʮʠ ʠ ʧʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ. ʋ ʬʘʟʠ 

ʪʝʭʥʦʣʦʰʢʝ ʟʨʝʣʦʩʪʠ ʩʘ ʩʚʘʢʝ ʦʩʥʦʚʥʝ ʧʘʨʮʝʣʝ ʫʟʝʪʦ ʿʝ ʧʦ ʜʝʩʝʪ ʙʠˀʘʢʘ ʟʘ 

ʤʦʨʬʦʣʦʰʢʝ ʘʥʘʣʠʟʝ, ʘ ʨʝʟʫʣʪʘʪʠ ʩʫ ʦʙʨʘʹʝʥʠ ʩʪʘʪʠʩʪʠʯʢʠ ʘʥʘʣʠʟʦʤ 

ʚʘʨʠʿʘʥʩʝ ʜʚʦʬʘʢʪʦʨʠʿʘʣʥʦʛ ʦʛʣʝʜʘ ʫʟ ʪʝʩʪʠʨʘˁʝ ʟʥʘʯʘʿʥʦʩʪʠ ʨʘʟʣʠʢʘ LSD 

ʪʝʩʪʦʤ (ʉʪʘʪʠʩʪʠʯʢʠ ʧʨʦʛʨʘʤ "Statistica 10. 0"). ʈʝʟʫʣʪʘʪʠ ʩʫ ʧʨʠʢʘʟʘʥʠ 

ʪʘʙʝʣʘʨʥʦ. 
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3. ʈɽɿʋʃʊɸʊʀ ʀ ɼʀʉʂʋʉʀɱɸ 

ʊʘʙʝʣʘ 1. ʇʨʦʩʝʯʥa ʤʘʩʘ ʙʠˀʘʢʘ ʩʦʿʝ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʹʫʙʨʝˁʘ 

(g) 

 

ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʧʨʦʩʝʯʥʫ ʤʘʩʫ ʙʠˀʘʢʘ ʩʦʿʝ ʧʦ ʧʦʿʝʜʠʥʠʤ ʛʦʜʠʥʘʤʘ, ʫʦʯʘʚʘ 

ʩʝ ʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ ʟʘʙʝʣʝʞʝʥʝ ʫ 2014. ʛʦʜʠʥʠ (25,07 g) ʠ 2016. ʛʦʜʠʥʠ 

(23,61 g) ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ 2015. gʦʜʠʥʫ (16,82 

g), (ʊʘʙʝʣʘ 1). 

ʈʝʟʫʣʪʘʪʠ ʟʘ ʧʨʦʩʝʯʥʫ ʤʘʩʫ ʙʠˀʘʢʘ ʩʦʿʝ, ʧʦʩʤʘʪʨʘʥʦ ʧʦ ʧʦʿʝʜʠʥʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʹʫʙʨʝˁʘ, ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʥʘʿʚʝ˂ʘ ʤʘʩʘ ʙʠˀʘʢʘ ʥʘ ʚʘʨʠʿʘʥʪʠ 

ʦʛʣʝʜʘ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʫʟ ʠʥʦʢʫʣʘʮʠʿʫ ʩʝʤʝʥʘ 

ʅʉ ʅʠʪʨʘʛʠʥʦʤ (23,71 g), ʰʪʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʦʩʪʘʣʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ. ʄʘʩʘ ʙʠˀʘʢʘ ʥʘ ʚʘʨʠʿʘʥʪʘʤʘ ʦʛʣʝʜʘ ʩʘ 

ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ (21,47 g), ʢʘʦ ʠ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ 

ʧʨʠʤʝʥʦʤ ʅʉ ʅʠʪʨʘʛʠʥʘ (22,18 g) ʩʪʘʪʠʩʪʠʯʢʠ ʿʝ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ (19,96 g). 

ʄʘʩʘ ʙʠˀʘʢʘ ʫ ʠʩʪʠʤ ʛʦʜʠʥʘʤʘ, ʘ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʹʫʙʨʝˁʘ 

ʧʦʢʘʟʫʿʝ ʜʘ ʿʝ ʫ 2014. ʛʦʜʠʥʠ ʥʘʿʚʠʰʘ ʚʨʝʜʥʦʩʪ ʟʘ ʤʘʩʫ ʙʠˀʘʢʘ ʙʠʣʘ ʥʘ 

ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʫʟ ʠʥʦʢʫʣʘʮʠʿʫ ʅʉ 

ʅʠʪʨʘʛʠʥʦʤ (27,14 g), ʰʪʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ 

ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ (23,51 g) ʠ ʚʘʨʠʿʘʥʪʫ ʦʛʣʝʜʘ ʛʜʝ ʩʫ ʟʘʦʨʘʚʘʥʠ ʞʝʪʚʝʥʠ 

ʦʩʪʘʮʠ ʧʨʝʜʫʩʝʚʘ (24,25 g). ʉʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʟʘ ʤʘʩʫ 

ʙʠˀʘʢʘ ʙʠʣʘ ʿʝ ʠ ʥʘ ʚʘʨʠʿʘʥʪʠ ʛʜʝ ʿʝ ʧʨʠʤʝˁʝʥ ʅʉ ʅʠʪʨʘʛʠʥ (25,37 g). 

ʋ 2015. ʛʦʜʠʥʠ ʤʘʩʘ ʙʠˀʘʢʘ ʿʝ ʪʘʢʦʹʝ ʥʘʿʚʝ˂ʘ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ 

ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʫʟ ʧʨʠʤʝʥʫ ʅʉ ʅʠʪʨʘʛʠʥʘ (18,63 g), ʰʪʦ ʿʝ 

ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ (15,27 g) ʠ 

ʚʘʨʠʿʘʥʪʫ ʛʜʝ ʩʫ ʟʘʦʨʘʥʠ ʞʝʪʚʝʥʠ ʦʩʪʘʮʠ ʧʨʝʜʫʩʝʚʘ (16,02 g). ʄʘʩʘ ʙʠˀʘʢʘ 

ɻʦʜʠʥʘ 

(A)  

ɺʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ (ɹ)  ʇʨʦʩʝʢ 

(A)  ʢʦʥʪʨʦʣʘ ʞ. ʦ.  ʅʠʪʨʘʛʠʥ ʞ. ʦ. 

+ʅʠʪʨʘʛʠʥ 

2014 23,51 24,25 25,37 27,14 25,07 

2015 15,27 16,02 17,34 18,63 16,82 

2016 21,10 24,14 23,82 25,36 23,61 

ʇʨʦʩʝʢ (ɹ)  19,96 21,47 22,18 23,71 21,83 

LSD 
ʌʘʢʪʦʨʠ ʠʩʧʠʪʠʚʘˁʘ 

A ɹ Axɹ ɹxA 

1% 3,23 1,51 2,25 1,63 

5% 2,41 1,17 1,66 1,21 
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ʥʘ ʚʘʨʠʿʘʥʪʠ ʛʜʝ ʿʝ ʧʨʠʤʝˁʝʥ ʅʉ ʅʠʪʨʘʛʠʥ (17,34 g) ʙʠʣʘ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʦ ʚʠʰʘ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ. 

ʋ 2016. ʛʦʜʠʥʠ ʤʘʩʘ ʙʠˀʘʢʘ ʿʝ ʥʘʿʚʠʰʘ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ 

ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʫʟ ʧʨʠʤʝʥʫ ʅʉ ʅʠʪʨʘʛʠʥʘ (25,36 g) ʰʪʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ 

ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʘ ʚʨʝʜʥʦʩʪ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ (21,1 g). 

ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʠʩʪʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ, ʘ ʨʘʟʣʠʯʠʪʝ ʛʦʜʠʥʝ, ʫʦʯʘʚʘ ʩʝ ʜʘ ʿʝ 

ʥʘ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʦʛʣʝʜʘ ʤʘʩʘ ʙʠˀʘʢʘ ʥʘʿʚʠʰʘ ʫ 2014. ʛʦʜʠʥʠ, ʘ ʥʘʿʥʠʞʘ 

ʫ 2015. ʛʦʜʠʥʠ. ʅʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʤʘʩʘ ʙʠˀʘʢʘ ʫ 2014. ʛʦʜʠʥʠ 

ʠʟʥʦʩʠʣʘ ʿʝ 23,51 g, ʰʪʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ 

2015. ʛʦʜʠʥʫ (15,27 g) ʠ 2016. ʛʦʜʠʥʫ (21,10 g). 

ʅʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʤʘʩʘ ʙʠˀʘʢʘ ʿʝ ʫ 2014. 

ʛʦʜʠʥʠ ʠʟʥʦʩʠʣʘ 24,25 g, ʘ ʫ 2016. ʛʦʜʠʥʠ 24,14 g, ʰʪʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ 

ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ 2015. ʛʦʜʠʥʫ (16,02 g). 

ʅʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʧʨʠʤʝʥʦʤ ʅʉ ʅʠʪʨʘʛʠʥʘ ʥʘʿʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʟʘ ʤʘʩʫ ʙʠˀʘʢʘ 

ʙʠʣʘ ʿʝ ʫ 2014. ʛʦʜʠʥʠ (25,37 g), ʰʪʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ 

ʦʜʥʦʩʫ ʥʘ 2015. ʛʦʜʠʥʫ (17,34 g) ʠ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ 

2016. ʛʦʜʠʥʫ (23,82 g). ʀʟʤʝʹʫ ʚʨʝʜʥʦʩʪʠ ʟʘ 2014. ʛʦʜʠʥʫ ʠ 2016. ʛʦʜʠʥʫ 

ʪʘʢʦʹʝ ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʟʘ ʤʘʩʫ ʙʠˀʘʢʘ. 

ʅʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʠ ʧʨʠʤʝʥʦʤ ʅʉ 

ʅʠʪʨʘʛʠʥʘ ʥʘʿʚʠʰʘ ʚʨʝʜʥʦʩʪ ʟʘ ʤʘʩʫ ʙʠˀʘʢʘ ʙʠʣʘ ʿʝ ʫ 2014. ʛʦʜʠʥʠ (27,14 

g), ʘ ʨʘʟʣʠʢʝ ʠʟʤʝʹʫ ʩʚʝ ʪʨʠ ʛʦʜʠʥʝ ʧʦʢʘʟʠʚʘʣʝ ʩʫ ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ 

ʟʥʘʯʘʿʥʫ ʚʨʝʜʥʦʩʪ (18,63 g ʫ 2015. ʛʦʜʠʥʠ,25,36 g ʫ 2016. ʛʦʜʠʥʠ). 

ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʧʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʙʨʦʿ ʬʝʨʪʠʣʥʠʭ ʥʦʜʠʿʘ ʧʦ ʛʦʜʠʥʘʤʘ, 

ʫʦʯʘʚʘʤʦ ʜʘ ʿʝ ʚʨʝʜʥʦʩʪ ʟʘ 2014. ʛʦʜʠʥʫ (10,98) ʠ ʟʘ 2016. ʛʦʜʠʥʫ (10,80) 

ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʘ ʫ ʦʜʥʦʩʫ ʥʘ 2015. ʛʦʜʠʥʫ (9,48), (ʊʘʙʝʣʘ 

2). 

ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʬʝʨʪʠʣʥʠʭ ʥʦʜʠʿʘ ʥʘʿʚʝ˂ʠ ʿʝ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ 

ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʠ ʧʨʠʤʝʥʦʤ ʅʉ ʅʠʪʨʘʛʠʥʘ (10,69), ʰʪʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ 

ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ (10,06). ɹʨʦʿ 

ʬʝʨʪʠʣʥʠʭ ʥʦʜʠʿʘ ʥʘ ʚʘʨʠʿʘʥʪʠ ʛʜʝ ʩʫ ʟʘʦʨʘʚʘʥʠ ʞʝʪʚʝʥʠ ʦʩʪʘʮʠ (10,51) 

ʩʪʘʪʠʩʪʠʯʢʠ ʿʝ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ ʦʛʣʝʜʘ. 

ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʠʩʪʝ ʛʦʜʠʥʝ ʘ ʨʘʟʣʠʯʠʪʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ, ʫʦʯʘʚʘ ʩʝ ʜʘ ʥʠ ʫ 

ʿʝʜʥʦʿ ʛʦʜʠʥʠ ʥʠʿʝ ʙʠʣʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʟʘ ʙʨʦʿ ʬʝʨʪʠʣʥʠʭ 

ʥʦʜʠʿʘ ʥʘ ʙʠˀʢʘʤʘ ʩʦʿʝ. 

ʂʦʜ ʠʩʪʠʭ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ, ʫ ʨʘʟʣʠʯʠʪʠʤ ʛʦʜʠʥʘʤʘ ʫʦʯʘʚʘʤʦ ʜʘ ʿʝ ʙʨʦʿ 

ʬʝʨʪʠʣʥʠʭ ʥʦʜʠʿʘ ʥʘ ʩʚʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ʥʘʿʚʝ˂ʠ ʫ 2014. ʛʦʜʠʥʠ, ʰʪʦ ʿʝ 

ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ ʦʜʥʦʩʫ ʥʘ 2015. ʛʦʜʠʥʫ (ʢʦʥʪʨʦʣʘ 10,64 

ʫ 2014. ʛʦʜʠʥʠ,9,04 ʫ 2015. ʛʦʜʠʥʠ, ʟʘʦʨʘʚʘˁʝ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ 11,03 ʫ 

2014. ʛʦʜʠʥʠ ʠ 9,57 ʫ 2015. ʛʦʜʠʥʠ, ʧʨʠʤʝʥʘ ʅʉ ʅʠʪʨʘʛʠʥʘ 10,92 ʫ 2014. 

ʛʦʜʠʥʠ ʠ 9,65 ʫ 2015. ʛʦʜʠʥʠ, ʚʘʨʠʿʘʥʪʘ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ 

ʫʟ ʧʨʠʤʝʥʫ ʅʉ ʅʠʪʨʘʛʠʥʘ 11,32 ʫ 2014. ʛʦʜʠʥʠ ʠ 9,64 ʫ 2015. ʛʦʜʠʥʠ). 
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ʊʘʙʝʣʘ 2. ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʬʝʨʪʠʣʥʠʭ ʥʦʜʠʿʘ ʥʘ ʙʠˀʢʘʤʘ ʩʦʿʝ ʥʘ ʨʘʟʣʠʯʠʪʠʤ 

ʚʘʨʠʿʘʥʪʘʤʘ ʹʫʙʨʝˁʘ 

 

ʅʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ, ʚʘʨʠʿʘʥʪʠ ʦʛʣʝʜʘ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ 

ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ, ʢʘʦ ʠ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ 

ʧʨʝʜʫʩʝʚʘ ʫʟ ʧʨʠʤʝʥʫ ʅʉ ʅʠʪʨʘʛʠʥʘ, ʨʘʟʣʠʢʝ ʫ ʙʨʦʿʫ ʬʝʨʪʠʣʥʠʭ ʥʦʜʠʿʘ 

ʩʪʘʪʠʩʪʠʯʢʠ ʩʫ ʚʝʦʤʘ ʟʥʘʯʘʿʥʝ ʠ ʠʟʤʝʹʫ 2015. ʛʦʜʠʥʝ ʠ 2016. ʛʦʜʠʥʝ (10,50 

ʥʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ,10,92 ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ 

ʦʩʪʘʪʘʢʘ ʠ 11,11 ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʫʟ ʧʨʠʤʝʥʫ 

ʅʉ ʅʠʪʨʘʛʠʥʘ), ʜʦʢ ʩʫ ʨʘʟʣʠʢʝ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʧʨʠʤʝʥʦʤ ʅʉ ʅʠʪʨʘʛʠʥʘ, 

ʠʟʤʝʹʫ ʦʚʝ ʜʚʝ ʛʦʜʠʥʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ. ʅʘ ʦʚʦʿ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ 

ʧʦʩʪʦʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʠ ʠʟʤʝʹʫ 2014. ʛʦʜʠʥʝ ʠ 2016. ʛʦʜʠʥʝ. 

ʅʘʿʤʘˁʠ ʙʨʦʿ ʬʝʨʪʠʣʥʠʭ ʢʦʣʝʥʘʮʘ ʫʪʚʨʹʝʥ ʿʝ ʫ ʛʦʜʠʥʠ ʩʘ ʥʘʿʤʘˁʝ 

ʧʘʜʘʚʠʥʘ, ʰʪʦ ʿʝ ʫ ʩʘʛʣʘʩʥʦʩʪʠ ʩʘ ʠʩʪʨʘʞʠʚʘˁʠʤʘ ʎʚʠʿʘʥʦʚʠ˂, (2017). 

 

ʇʦʩʤʘʪʨʘʥʦ ʧʦ ʧʦʿʝʜʠʥʠʤ ʛʦʜʠʥʘʤʘ ʚʠʜʠ ʩʝ ʜʘ ʿʝ ʙʨʦʿ ʤʘʭʫʥʘ ʥʘʿʚʝ˂ʠ ʫ 

2014. ʛʦʜʠʥʠ (29,67), ʰʪʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʘ ʚʨʝʜʥʦʩʪ ʫ 

ʦʜʥʦʩʫ ʥʘ 2015. ʛʦʜʠʥʫ (21,33), (ʊʘʙʝʣʘ 3). 

ʅʘ ʚʘʨʠʿʘʥʪʘʤʘ ʦʛʣʝʜʘ ʩʘ ʧʨʠʤʝʥʦʤ ʅʉ ʅʠʪʨʘʛʠʥʘ (26,50) ʠ ʟʘʦʨʘʚʘˁʝʤ 

ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʫʟ ʧʨʠʤʝʥʫ ʅʉ ʅʠʪʨʘʛʠʥʘ (26,93) ʙʨʦʿ 

ʤʘʭʫʥʘ ʧʦ ʙʠˀʮʠ ʩʦʿʝ ʙʠʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ (25,03), ʜʦʢ ʿʝ ʢʦʜ ʟʘʦʨʘʚʘˁʘ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ 

(26,16) ʙʨʦʿ ʤʘʭʫʥʘ ʙʠʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʫ. 

ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʠʩʪʝ ʛʦʜʠʥʝ, ʘ ʨʘʟʣʠʯʠʪʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ, ʫʦʯʘʚʘ ʩʝ ʜʘ ʥʠ 

ʫ ʿʝʜʥʦʿ ʛʦʜʠʥʠ ʥʠʿʝ ʙʠʣʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʟʘ ʙʨʦʿ ʤʘʭʫʥʘ ʥʘ 

ʙʠˀʢʘʤʘ ʩʦʿʝ. 

 

ɻʦʜ ʠʥʘ 

(A)  

ɺʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ (ɹ)  ʇʨʦʩʝʢ 

(A)  ʢʦʥʪʨʦʣʘ ʞ.ʦ.  ʅʠʪʨʘʛʠʥ ʞ.ʦ. +ʅʠʪʨʘʛʠʥ 

2014 10,64 11,03 10,92 11,32 10,98 

2015 9,04 9,57 9,65 9,64 9,48 

2016 10,50 10,92 10,68 11,11 10,80 

ʇʨʦʩʝʢ (ɹ)  10,06 10,51 10,42 10,69 10,42 

LSD 
ʌʘʢʪʦʨʠ ʠʩʧʠʪʠʚʘˁʘ 

A ɹ Axɹ ɹxA 

1% 1,11 0,50 1,24 1,14 

5% 0,82 0,37 0,89 0,84 
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ʊʘʙʝʣʘ 3. ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʤʘʭʫʥʘ ʧʦ ʙʠˀʮʠ ʩʦʿʝ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ 

ʹʫʙʨʝˁʘ 

 

ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʠʩʪʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ, ʫ ʨʘʟʣʠʯʠʪʠʤ ʛʦʜʠʥʘʤʘ, ʫʦʯʘʚʘ ʩʝ ʜʘ 

ʢʦʜ ʩʚʠʭ ʚʘʨʠʿʘʥʪʠ ʹʫʙʨʝˁʘ ʙʨʦʿ ʤʘʭʫʥʘ ʫ 2014. ʛʦʜʠʥʠ ʠ 2016. ʛʦʜʠʥʠ 

ʠʤʘʿʫ ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʝ˂ʫ ʚʨʝʜʥʦʩʪ ʫ ʦʜʥʦʩʫ ʥʘ 2015. ʛʦʜʠʥʫ 

(ʢʦʥʪʨʦʣʥʘ ʚʘʨʠʿʘʥʪʘ 28,73 ʤʘʭʫʥʝ ʫ 2014. ʛʦʜʠʥʠ,26,41 ʫ 2016. ʛʦʜʠʥʠ ʠ 

19,96 ʫ 2015. ʛʦʜʠʥʠ, ʚʘʨʠʿʘʥʪʘ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ 29,15 

ʤʘʭʫʥʘ ʫ 2014. ʛʦʜʠʥʠ,27,48 ʫ 2016. ʛʦʜʠʥʠ ʠ 21,84 ʫ 2015. ʛʦʜʠʥʠ, 

ʚʘʨʠʿʘʥʪʘ ʩʘ ʠʥʦʢʫʣʘʮʠʿʦʤ ʅʉ ʅʠʪʨʘʛʠʥʦʤ 30,32 ʤʘʭʫʥʝ ʫ 2014. 

ʛʦʜʠʥʠ,27,44 ʫ 2016. ʛʦʜʠʥʠ ʠ 21,75 ʫ 2015. ʛʦʜʠʥʠ, ʚʘʨʠʿʘʥʪʘ ʩʘ 

ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʠ ʧʨʠʤʝʥʦʤ ʅʉ ʅʠʪʨʘʛʠʥʘ 30,46 ʤʘʭʫʥʘ ʫ 

2014. ʛʦʜʠʥʠ,28,57 ʫ 2016. ʛʦʜʠʥʠ ʠ 21,77 ʤʘʭʫʥʘ ʫ 2015. ʛʦʜʠʥʠ). ʅʘ 

ʚʘʨʠʿʘʥʪʠ ʩʘ ʧʨʠʤʝʥʦʤ ʠʥʦʢʫʣʘʮʠʿʝ ʩʝʤʝʥʘ ʅʉ ʅʠʪʨʘʛʠʥʦʤ ʩʪʘʪʠʩʪʠʯʢʠ 

ʟʥʘʯʘʿʥʦ ʚʝ˂ʠ ʙʨʦʿ ʤʘʭʫʥʘ ʧʦ ʙʠˀʮʠ ʙʠʦ ʿʝ ʫ 2014. ʛʦʜʠʥʠ ʫ ʦʜʥʦʩʫ ʥʘ 

2016. ʛʦʜʠʥʫ. 

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ ʩʦʿʝ ʫ ʧʦʿʝʜʠʥʠʤ ʛʦʜʠʥʘʤʘ ʙʠʣʝ 

ʩʫ ʥʘʿʚʝ˂ʝ ʫ 2014. ʛʦʜʠʥʠ (71,28) ʰʪʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʝ ʫ 

ʦʜʥʦʩʫ ʥʘ 2015. ʛʦʜʠʥʫ (54,99), (ʊʘʙʝʣʘ 4). ʋ 2016. ʛʦʜʠʥʠ (64,91) ʙʨʦʿ ʟʨʥʘ 

ʙʠʦ ʿʝ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʫ ʦʜʥʦʩʫ ʥʘ 2015. ʛʦʜʠʥʫ. 

ʇʨʦʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʧʦʿʝʜʠʥʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ ʧʦʢʘʟʫʿʫ ʜʘ ʿʝ ʙʨʦʿ ʟʨʥʘ 

ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʫʟ ʠʥʦʢʫʣʘʮʠʿʫ ʩʝʤʝʥʘ ʅʉ 

ʅʠʪʨʘʛʠʥʦʤ (66,55) ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʫ ʦʜʥʦʩʫ ʥʘ 

ʢʦʥʪʨʦʣʫ (60,26), ʜʦʢ ʿʝ ʙʨʦʿ ʟʨʥʘ ʥʘ ʚʘʨʠʿʘʥʪʘʤʘ ʩʘ ʠʥʦʢʫʣʘʮʠʿʦʤ ʩʝʤʝʥʘ 

ʅʉ ʅʠʪʨʘʛʠʥʦʤ (64,06) ʠ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ (64,03) 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʫ ʦʜʥʦʩʫ ʥʘ ʢʦʥʪʨʦʣʥʫ ʚʘʨʠʿʘʥʪʫ. 

ɻʦʜʠʥʘ 

(A)  

ɺʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ (ɹ)  ʇʨʦʩʝʢ 

(A)  ʢʦʥʪʨʦʣʘ ʞ.ʦ.  ʅʠʪʨʘʛʠʥ ʞ.ʦ. +ʅʠʪʨʘʛʠʥ 

2014 28,73 29,15 30,32 30,46 29,67 

2015 19,96 21,84 21,75 21,77 21,33 

2016 26,41 27,48 27,44 28,57 27,48 

ʇʨʦʩʝʢ (ɹ)  25,03 26,16 26,50 26,93 26,16 

LSD 
ʌʘʢʪʦʨʠ ʠʩʧʠʪʠʚʘˁʘ 

A ɹ Axɹ ɹxA 

1% 3,00 1,19 3,58 3,17 

5% 2,22 0,88 2,65 2,34 
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ʊʘʙʝʣʘ 4. ʇʨʦʩʝʯʘʥ ʙʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ ʩʦʿʝ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʚʘʨʠʿʘʥʪʘʤʘ 

ʹʫʙʨʝˁʘ 

 

ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʠʩʪʝ ʛʦʜʠʥʝ, ʘ ʨʘʟʣʠʯʠʪʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ, ʫʦʯʘʚʘ ʩʝ ʜʘ 

ʥʠʿʝ ʙʠʣʦ ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʝ ʨʘʟʣʠʢʝ ʟʘ ʙʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ ʩʦʿʝ. 

ʇʦʩʤʘʪʨʘʿʫ˂ʠ ʠʩʪʝ ʚʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ, ʫ ʨʘʟʣʠʯʠʪʠʤ ʛʦʜʠʥʘʤʘ, ʫʦʯʘʚʘ ʩʝ ʜʘ 

ʙʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ ʩʦʿʝ ʫ 2014. ʛʦʜʠʥʠ ʠʤʘ ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ 

ʚʠʰʫ ʚʨʝʜʥʦʩʪ ʫ ʦʜʥʦʩʫ ʥʘ 2015. ʛʦʜʠʥʫ (ʥʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ 68,4 ʟʨʥʘ 

ʫ 2014. ʛʦʜʠʥʠ ʠ 50,24 ʟʨʥʘ ʫ 2015. ʛʦʜʠʥʠ, ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ 

ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ 70,18 ʟʨʥʘ ʫ 2014. ʛʦʜʠʥʠ ʠ 56,29 ʟʨʥʘ ʫ 2015. ʛʦʜʠʥʠ, 

ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʧʨʠʤʝʥʦʤ ʅʉ ʅʠʪʨʘʛʠʥʘ 72,11 ʟʨʥʘ ʫ 2014. ʛʦʜʠʥʠ ʠ 55,18 

ʟʨʥʘ ʫ 2015. ʛʦʜʠʥʠ ʠ ʥʘ ʚʘʨʠʿʘʥʪʠ ʩʘ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʠ 

ʧʨʠʤʝʥʦʤ ʅʉ ʅʠʪʨʘʛʠʥʘ 74,43 ʟʨʥʘ ʫ 2014. ʛʦʜʠʥʠ ʠ 58,25 ʟʨʥʘ ʫ 2015. 

ʛʦʜʠʥʠ). ʅʘ ʢʦʥʪʨʦʣʥʦʿ ʚʘʨʠʿʘʥʪʠ ʦʛʣʝʜʘ ʙʨʦʿ ʟʨʥʘ ʫ 2016. ʛʦʜʠʥʠ (62,15) ʿʝ 

ʩʪʘʪʠʩʪʠʯʢʠ ʚʝʦʤʘ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʫ ʦʜʥʦʩʫ ʥʘ 2015. ʛʦʜʠʥʫ, ʜʦʢ ʩʫ 

ʚʨʝʜʥʦʩʪʠ ʟʘ ʙʨʦʿ ʟʨʥʘ ʫ 2016. ʛʦʜʠʥʠ ʥʘ ʚʘʨʠʿʘʥʪʘʤʘ ʩʘ ʟʘʦʨʘʚʘˁʝʤ 

ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ (65,62), ʩʘ ʧʨʠʤʝʥʦʤ ʅʉ ʅʠʪʨʘʛʠʥʘ (64,89) ʠ ʩʘ 

ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ ʫʟ ʧʨʠʤʝʥʫ ʅʉ ʅʠʪʨʘʛʠʥʘ (66,96) 

ʩʪʘʪʠʩʪʠʯʢʠ ʟʥʘʯʘʿʥʦ ʚʠʰʠ ʫ ʦʜʥʦʩʫ ʥʘ 2015. ʛʦʜʠʥʫ. 

4. ɿɸʂɲʋʏɸʂ 

ʅʘ ʦʩʥʦʚʫ ʨʝʟʫʣʪʘʪʘ ʠʩʪʨʘʞʠʚʘˁʘ ʤʦʞʝ ʩʝ ʟʘʢˀʫʯʠʪʠ: 

ɿʘʦʨʘʚʘˁʝ ʞʝʪʚʝʥʠʭ ʦʩʪʘʪʘʢʘ, ʢʘʦ ʠ ʧʨʠʤʝʥʘ ʠʥʦʢʫʣʘʮʠʿʝ ʩʝʤʝʥʘ ʩʦʿʝ ʅʉ 

ʅʠʪʨʘʛʠʥʦʤ ʧʦʚʝ˂ʘʚʘʿʫ ʤʘʩʫ ʙʠˀʘʢʘ, ʙʨʦʿ ʧʣʦʜʥʠʭ ʥʦʜʠʿʘ, ʙʨʦʿ ʤʘʭʫʥʘ ʠ 

ʙʨʦʿ ʟʨʥʘ ʧʦ ʙʠˀʮʠ ʩʦʿʝ, ʘ ʥʘʿʚʝ˂ʠ ʝʬʝʢʘʪ ʧʦʩʪʠʞʝ ʩʝ ʟʘʦʨʘʚʘˁʝʤ ʞʝʪʚʝʥʠʭ 

ʦʩʪʘʪʘʢʘ ʧʨʝʜʫʩʝʚʘ ʫʟ ʧʨʠʤʝʥʫ ʠʥʦʢʫʣʘʮʠʿʝ ʅʉ ʅʠʪʨʘʛʠʥʦʤ. 

ɻʦʜʠʥʘ 

(A)  

ɺʘʨʠʿʘʥʪʝ ʹʫʙʨʝˁʘ (ɹ)  ʇʨʦʩʝʢ 

(A)  ʢʦʥʪʨʦʣʘ ʞ.ʦ.  ʅʠʪʨʘʛʠʥ ʞ.ʦ. +ʅʠʪʨʘʛʠʥ 

2014 68,4 70,18 72,11 74,43 71,28 

2015 50,24 56,29 55,18 58,25 54,99 

2016 62,15 65,62 64,89 66,96 64,91 

ʇʨʦʩʝʢ (ɹ)  60,26 64,03 64,06 66,55 63,73 

LSD 
ʌʘʢʪʦʨʠ ʠʩʧʠʪʠʚʘˁʘ 

A ɹ Axɹ ɹxA 

1% 10,71 4,07 13,70 11,74 

5% 7,94 2,75 10,13 8,63 
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ʈɽɿʀʄɽ 

ɸʥʘʝʨʦʙʥʦ ʩʪʘʙʠʣʠʟʦʚʘʥʠ ʤʫ ˀʠʟ ʧʨʝʨʘʜʝ ʦʪʧʘʜʥʠʭ ʚʦʜʘ ʫʚʝʢ ʧʨʝʜʩʪʘʚˀʘ ʠʟʘʟʦʚ 

ʩʘ ʝʢʦʣʦʰʢʦʛ ʘʩʧʝʢʪʘ ʫʧʨʘʚˀʘˁʘ. ʇʨʦʠʟʚʝʜʝʥʝ ʢʦʣʠʯʠʥʝ ʤʫˀʘ ʩʫ ʫ ʩʪʘʣʥʦʤ 

ʧʦʨʘʩʪʫ ʠ ʧʦʩʪʘʚˀʘ ʩʝ ʧʠʪʘˁʝ ʰʪʘ ʿʝ ʝʢʦʣʦʰʢʦ ʠ ʝʢʦʥʦʤʩʢʦ ʥʘʿʙʦˀʝ ʨʝʰʝˁʝ. 

ʆʢʦʣʠʥʘ ʘʛʨʘʨʥʦʛ ʦʢʨʫʞʝˁʝ ʧʨʝʜʩʪʘʚˀʘ ʤʦʛʫ˂ʥʦʩʪ ʟʘ ʙʨʟʫ ʠ ʝʬʠʢʘʩʥʫ ʫʧʦʪʨʝʙʫ 

ʢʦʤʧʦʩʪʘ ʠʟ ʘʥʘʝʨʦʙʥʦ ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʤʫˀʘ, ʩ ʮʠˀʝʤ ʧʦʚʝ˂ʘʚʘˁʘ ʢʚʘʣʠʪʝʪʘ 

ʙʠʦʣʦʰʢʦʛ ʧʨʦʜʫʢʪʘ. ʀʥʪʝʥʟʠʬʠʢʘʮʠʿʦʤ ʧʨʦʮʝʩʘ ʢʦʤʧʦʩʪʠʨʘˁʘ ʧʦʤʦ˂ʫ 

ʤʠʢʨʦʙʠʦʣʦʰʢʦʛ ʢʦʥʟʦʨʮʠʿʫʤʘ (GEOCELL-1) ʠʟʚʨʰʝʥʦ ʿʝ ʠʩʪʨʘʞʠʚʘˁʝ ʬʠʟʠʯʢʦ-

ʭʝʤʠʿʩʢʠʭ ʠ ʝʢʦʪʦʢʩʠʢʦʣʦʰʢʠʭ ʩʚʦʿʩʪʘʚʘ ʢʦʤʧʦʩʪʥʦʛ ʤʘʪʝʨʠʿʘʣʘ ʠʟ ʘʥʘʝʨʦʙʥʦ 

ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʤʫˀʘ. ʇʦʪʚʨʹʝʥʦ ʿʝ ʧʦʙʦˀʰʘˁʝ ʢʚʘʣʠʪʝʪʘ ʬʠʥʘʣʥʦʛ ʢʦʤʧʦʩʪʘ 

ʧʦʩʣʝ ʠʥʦʢʫʣʘʮʠʿʝ. ɼʦʙʠʿʝʥʠ ʨʝʟʫʣʪʘʪʠ ʩʫ ʨʘʟʤʘʪʨʘʥʠ ʠ ʘʥʘʣʠʟʠʨʘʥʠ ʫ ʧʨʝʩʝʢʫ 

ʝʚʨʦʧʩʢʠʭ ʨʝʛʫʣʘʪʠʚʘ ʫ ʮʠˀʫ ʫʧʦʪʨʝʙʝ ʫ ʘʛʨʘʨʥʦʿ ʦʙʣʘʩʪʠ. 

ʂɲʋʏʅɽ ʈɽʏʀ 
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ABSTRACT 

Anaerobically stabilized sludge from wastewater treatment is always a challenge from 

the environmental aspect of management. The compost from anaerobically stabilized 

sludge could be possibly used in order to increase the biological products quality. 

Intensification of the microbiological compost process by consortium (GEOCELL-1) 

was studied and physico-chemical and ecotoxicological properties of obtained compost 

were determined. The results showed an improvement in the quality of the final compost 

after inoculation. The obtained results were considered and analyzed in the aspect of 

European regulations for the use in the agricultural area. 



 

62 

KEYWORDS 

Wastewater, stabilized sludge, composting, ecotoxicology, agriculture. 

1. ʋɺʆɼ 

ʇʨʝʯʠʰ˂ʘʚʘˁʝ ʢʦʤʫʥʘʣʥʠʭ ʦʪʧʘʜʥʠʭ ʚʦʜʘ ʿʝ ʥʝʠʟʙʝʞʥʦ ʝʢʦʣʦʰʢʦ ʥʘʯʝʣʦ 

ɽʚʨʦʧʩʢʝ ʋʥʠʿʝ. ʂʦʤʫʥʘʣʥʝ ʦʪʧʘʜʥʝ ʚʦʜʝ ʟʙʦʛ ʩʚʦʿʠʭ ʭʝʤʠʿʩʢʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫ ʚʠʰʝ ʦʜ 98% ʩʣʫʯʘʿʝʚʘ ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʫ 

ʧʨʠʭʨʘˁʠʚʘˁʫ (Csub§k & Mahovics,2008). ʊʝʭʥʦʣʦʰʢʦʤ ʧʨʝʨʘʜʦʤ 

ʛʨʘʜʩʢʠʭ ʦʪʧʘʜʥʠʭ ʚʦʜʘ ʥʘ ʇʇʆɺ ʫ ʉʫʙʦʪʠʮʠ ʢʘʦ ʥʫʩʧʨʦʠʟʚʦʜ ʜʦʙʠʿʝ ʩʝ 

ʩʪʘʙʠʣʠʟʦʚʘʥʠ ʤʫ ˀ ʢʦʿʠ ʠʤʘ ʫʧʦʪʨʝʙʥʫ ʚʨʝʜʥʦʩʪ. ɻʣʘʚʥʝ ʝʢʦʣʦʰʢʝ 

ʩʤʝʨʥʠʮʝ ʫ ʨʝʰʘʚʘˁʫ ʧʨʦʙʣʝʤʘʪʠʢʝ ʫʧʨʘʚˀʘˁʘ ʤʫˀʝʤ ʟʘʚʠʩʝ ʦʜ ʥʠʟʘ 

ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʠʭ ʧʦʢʘʟʘʪʝˀʘ ʢʚʘʣʠʪʝʪʘ ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʤʫˀʘ, ʘ 

ʦʜʨʝʹʫʿʫ ʩʝ ʥʘ ʦʩʥʦʚʫ ʙʠʦʣʦʰʢʠʭ, ʬʠʟʠʯʢʠʭ ʠ ʭʝʤʠʿʩʢʠʭ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʤʫˀʝʚʘ. ʅʘʛʣʘʩʘʢ ʿʝ ʥʘ ʨʝʟʫʣʪʘʪʠʤʘ ʢʦʿʠ ʩʫ ʜʦʙʠʿʝʥʠ ʧʨʠʣʠʢʦʤ 

ʠʩʧʠʪʠʚʘˁʘ, ʠ ʜʦʢʘʟʠʚʘˁʝʤ ʜʘ ʿʝ ʧʨʠʭʚʘʪˀʠʚ ʠ ʥʝ ʫʟʨʦʢʫʿʝ ʥʝʛʘʪʠʚʥʝ 

ʫʪʠʮʘʿʝ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. ɱʝʜʥʘ ʦʜ ʤʦʛʫ˂ʥʦʩʪʠ ʿʝ ˁʝʛʦʚʘ ʫʧʦʪʨʝʙʘ ʫ 

ʧʦˀʦʧʨʠʚʨʝʜʠ. ʋ ɽʚʨʦʧʩʢʦʿ ʋʥʠʿʠ ʟʙʦʛ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ɼʠʨʝʢʪʠʚʝ ʦ 

ʧʨʝʯʠʰ˂ʘʚʘˁʫ ʫʨʙʘʥʠʭ ʦʪʧʘʜʥʠʭ ʚʦʜʘ 91/271/ ɽɽC (Council Directive 

91/271/EEC,1991) ʜʦʜʘʪʥʦ ʩʝ ʧʦʚʝ˂ʘʚʘ ʢʦʣʠʯʠʥʘ ʤʫˀʘ ʠ ʫʧʦʪʨʝʙʘ ʫ 

ʧʦˀʦʧʨʠʚʨʝʜʥʝ ʩʚʨʭʝ (Karloviĺ,2017). ɿʙʦʛ ʩʚʦʿʠʭ ʭʝʤʠʿʩʢʠʭ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʫ ˀ je ʢʦʨʠʩʪʘʥ ʢʘʦ ʨʝʩʫʨʩ ʢʦʿʠ ʩʘʜʨʞʠ ʫ ʩʝʙʠ ʚʠʩʦʢʫ 

ʢʦʣʠʯʠʥʫ ʙʠˀʥʠʭ ʥʫʪʨʠʿʝʥʘʪʘ ʠ ʦʨʛʘʥʩʢʠʭ ʤʘʪʝʨʠʿʘ ʢʦʿʝ ʩʝ ʧʨʝʪʚʘʨʘʿʫ ʫ 

ʭʫʤʫʩ, ʥʝ ʩʫʰʠ ʪʣʦ, ʘ ʘʟʦʪʥʘ ʿʝʜʠˁʝˁʘ ʩʫ ʣʘʢʦ ʧʨʠʩʪʫʧʘʯʥʘ ʟʘ ʙʠˀʢʫ 
(Simon et al,2000; Wang et al,2008). ʋʥʦʩʦʤ ʦʨʛʘʥʩʢʠʭ ʤʘʪʝʨʠʿʘ ʫ ʪʣʦ 

ʧʦʚʝ˂ʘʚʘʿʫ ʩʝ ʢʘʧʘʮʠʪʝʪʥʝ ʤʦʛʫ˂ʥʦʩʪʠ ʟʘʜʨʞʘʚʘˁʘ ʚʣʘʛʝ. ʆʨʛʘʥʩʢʘ 

ʧʨʠʭʨʘʥʘ ʩʤʘˁʫʿʝ ʟʘʧʨʝʤʠʥʩʢʫ ʛʫʩʪʠʥʫ ʠ ʧʦʚʝ˂ʘʚʘ ʧʦʨʦʟʥʦʩʪ ʪʣʘ 

(Vermes,1998). ʆʪʧʘʜʥʠ ʤʫˀʝʚʠ ʫ ʩʝʙʠ ʤʦʛʫ ʜʘ ʩʘʜʨʞʝ ʠ ʧʦʪʝʥʮʠjʘʣʥʦ 

ʪʦʢʩʠʯʥʝ ʝʣʝʤʝʥʪʝ, ʢʘʦ ʠ ʪʝʰʢʝ ʤʝʪʘʣʝ (Singh & Agrawal,2008; Walter et 

al,2006). ɼʠʨʝʢʪʠʚʦʤ ʉʘʚʝʪʘ ɽʚʨʦʧʩʢʝ ʋʥʠʿʝ (ɽɽC) 86/278 (Council 

Directive 86/278/EEC,1996) ʢʦʿʘ ʩʝ ʦʜʥʦʩʠ ʥʘ ʢʦʨʠʰ˂ʝˁʝ ʢʘʥʘʣʠʟʘʮʠʦʥʦʛ 

ʤʫˀʘ ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ ʩʫ ʦʜʨʝʹʝʥʝ ʛʨʘʥʠʯʥʝ ʚʨʝʜʥʦʩʪʠ (ɻɺ), ʩ ʮʠˀʝʤ ʜʘ ʩʝ 

ʩʧʨʝʯʝ ʰʪʝʪʥʠ ʫʪʠʮʘʿʠ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ. 

ʇʨʦʮʝʩ ʩʪʘʙʠʣʠʟʘʮʠʿʝ ʠʟʠʩʢʫʿʝ ʥʘʩʪʘʚʘʢ ʟʘʪʚʘʨʘˁʘ ʝʢʦʣʦʰʢʦʛ ʮʠʢʣʫʩʘ 

ʫʧʨʘʚˀʘˁʘ ʤʫˀʝʤ ʠ ˁʝʛʦʚʦ ʢʦʤʧʦʩʪʠʨʘˁʝ. ʂʦʤʧʦʩʪʠʨʘˁʝ ʿʝ ʠʩʧʨʘʚʥʦ 

ʝʢʦʥʦʤʠʯʥʦ ʠ ʝʢʦʣʦʰʢʦ ʨʝʰʝˁʝ ʟʘ ʩʪʘʙʠʣʠʟʘʮʠʿʫ ʤʫˀʘ ʧʦʨʝʢʣʦʤ ʠʟ 

ʦʪʧʘʜʥʠʭ ʚʦʜʘ (Metcalf et al,2003). ʂʦʤʧʦʩʪ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʙʠʦʣʦʰʢʠ 

ʧʨʦʜʫʢʘʪ ʢʦʿʠ ʧʦʚʝ˂ʘʚʘ ʦʩʦʙʠʥʝ ʧʣʦʜʥʦʩʪʠ ʟʝʤˀʠʰʪʘ, ʩʪʘʙʠʣʠʟʫʿʝ pH 

ʚʨʝʜʥʦʩʪ ʪʣʘ, ʟʘʤʝˁʫʿʝ ʚʝʰʪʘʯʢʦ ʹʫʙʨʠʚʦ ʠ ʫʥʦʩʠ ʤʠʢʨʦ ʠ ʤʘʢʨʦ 

ʥʫʪʨʠʿʝʥʪʝ ʫ ʪʣʦ (Mello et al,2015). 

ʎʠ ˀ ʨʘʜʘ ʿʝ ʜʘ ʩʝ ʠʩʧʠʪʘ ʠ ʧʨʦʮʝʥʠ ʬʠʟʠʯʢʦ-ʭʝʤʠʿʩʢʠ ʢʚʘʣʠʪʝʪ 

ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ-ʜʠʛʝʩʪʦʚʘʥʦʛ ʤʫˀʘ ʜʦʙʠʿʝʥʦʛ ʠʟ ʧʨʝʨʘʜʝ ʛʨʘʜʩʢʠʭ 

ʦʪʧʘʜʥʠʭ ʚʦʜʘ ʥʘ ʇʇʆɺ ʉʫʙʦʪʠʮʘ, ʢʘʦ ʠ ʙʠʦʣʦʰʢʦʛ ʧʨʦʜʫʢʪʘ ʧʦʩʣʝ 
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ʫʙʨʟʘʥʦʛ ʢʦʤʧʦʩʪʠʨʘˁʘ ʧʦʤʦ˂ʫ ʤʠʢʨʦʙʠʦʣʦʰʢʦʛ ʩʨʝʜʩʪʚʘ, ʨʘʜʠ ʫʧʦʪʨʝʙʝ 

ʫ ʧʦˀʦʧʨʠʚʨʝʜʠ. 

2. ʄɸʊɽʈʀɱɸʃ ʀ ʄɽʊʆɼ 

ʄʘʪʝʨʠʿʘʣ ʫ ʦʚʦʤ ʠʩʪʨʘʞʠʚʘˁʫ ʧʨʝʜʩʪʘʚˀʘ ʜʠʛʝʩʪʦʚʘʥʠ ʤʫ ˀʜʦʙʠʿʝʥ ʥʘ 

ʇʇʆɺ ʉʫʙʦʪʠʮʘ (ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ 46Á08' ʩʝʚʝʨʥʝ ʛʝʦʛʨʘʬʩʢʝ 

ʰʠʨʠʥʝ,19Á69' ʠʩʪʦʯʥʝ ʛʝʦʛʨʘʬʩʢʝ ʜʫʞʠʥʝ). ʅʘʢʦʥ ʜʝʪʘˀʥʠʭ ʬʠʟʠʯʢʦ-

ʭʝʤʠʿʩʢʠʭ ʠʩʧʠʪʠʚʘˁʘ ʜʠʛʝʩʪʦʚʘʥʠ ʤʫ ˀ ʿʝ ʧʦʜʚʨʛʥʫʪ ʫʙʨʟʘʥʦʤ 

ʢʦʤʧʦʩʪʠʨʘˁʫ ʫ ʪʦʢʫ ʪʨʠ ʤʝʩʝʮʘ (ʤʘʨʪ- ʿʫʥ). ʂʦʤʧʦʩʪʠʨʘˁʝ ʿʝ ʠʟʚʨʰʝʥʦ ʫ 

ʯʝʪʠʨʠ ʦʪʚʦʨʝʥʘ ʯʝʣʠʯʥʘ ʢʦʥʪʝʿʥʝʨʘ (ɸ, ɹ, ʎ, ɼ) ʦʜ 5mį ʩʘ 

ʘʫʪʦʚʝʥʪʠʣʘʮʠʿʦʤ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʿʝʜʠʥʠʮʘ ʩʘ ʜʨʚʝʥʠʤ ʧʘʣʝʪʘʤʘ). ʋ 

ʢʦʥʪʝʿʥʝʨʫ ʿʝ ʧʦʤʝʰʘʥ ʜʠʛʝʩʪʦʚʘʥʠ ʤʫ ˀʦʜ 18,6% ʜʦ 21,6% ʩʫʚʝ ʤʘʪʝʨʠʿʝ 

(ʉʄ) ʠʟ ʧʨʝʨʘʜʝ ʦʪʧʘʜʥʠʭ ʚʦʜʘ, ʠ ʠʩʝʮʢʘʥʘ ʧʰʝʥʠʯʥʘ ʩʣʘʤʘ ʫ ʦʜʥʦʩʫ 1:3. 

ʂʦʥʪʝʿʥʝʨʠ ʩʫ ʧʦʢʨʠʚʘʥʠ ʇɺʎ ʬʦʣʠʿʘʤʘ ʩʘʤʦ ʫ ʩʣʫʯʘʿʫ ʢʠʰʝ. ʄʘʪʝʨʠʿʘʣ ʿʝ 

ʫ ʢʦʥʪʝʿʥʝʨʠʤʘ ʩʘ ʘʫʪʦʚʝʥʪʠʣʘʮʠʿʦʤ 5 ʧʫʪʘ ʫ ʧʦʪʧʫʥʦʩʪʠ ʧʨʦʤʝʰʘʥ ʪʦʢʦʤ 

ʢʦʤʧʦʩʪʠʨʘˁʘ ʫ ʮʠˀʫ ʰʪʦ ʙʦˀʝ ʭʦʤʦʛʝʥʠʟʘʮʠʿʝ (23/2003. (XI I. 29.),2003). 

ʋ ʮʠˀʫ ʧʦʩʪʠʟʘˁʘ ʠʥʪʝʟʠʚʥʠʿʝʛ ʧʨʦʮʝʩʘ ʢʦʤʧʦʩʪʠʨʘˁʘ ʜʦʜʘʪʦ ʿʝ ʪʝʯʥʦ 

ʤʠʢʨʦʙʠʦʣʦʰʢʦ ʩʨʝʜʩʪʚʦ: GEOCELL-1, (Cellvibrio sp., Pseudomonas 

fluorescens ʫʟ ʜʦʜʘʪʘʢ ʤʠʢʨʦ ʠ ʤʘʢʨʦʝʣʝʤʝʥʘʪʘ), ʫ ʢʦʣʠʯʠʥʠ 1 l/mį. ʋ ʧʨʚʘ 

ʜʚʘ ʢʦʥʪʝʿʥʝʨʘ (ɸ, ɹ) ʢʦʤʧʦʩʪʠʨʘˁʝ ʩʝ ʦʜʚʠʿʘʣʦ ʙʝʟ ʜʦʜʘʚʘˁʘ 

ʤʠʢʨʦʙʠʦʣʦʰʢʠʭ ʩʦʿʝʚʘ, ʜʦʢ ʿʝ ʫ ʜʨʫʛʘ ʜʚʘ ʢʦʥʪʝʿʥʝʨʘ (ʎ, ɼ) ʜʦʜʘʪ 

ʤʠʢʨʦʙʠʦʣʦʰʢʠ ʧʨʝʧʘʨʘʪ, ʫ ʮʠˀʫ ʧʦʙʦˀʰʘʥʦʛ ʧʨʦʮʝʩʘ ʢʦʤʧʦʩʪʠʨʘˁʘ. 

ʇʨʠʣʠʢʦʤ ʧʨʦʮʝʥʝ ʢʚʘʣʠʪʝʪʘ ʜʠʛʝʩʪʦʚʘʥʦ-ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʤʫˀʘ ʠ 

ʢʦʤʧʦʩʪʘ ʫʟʝʪʝ ʩʫ ʫ ʦʙʟʠʨ ʜʦʤʘ˂ʝ ʠ ʩʪʨʘʥʝ ʨʝʛʫʣʘʪʠʚʝ ("Sl. glasnik RS", br. 

67/2011,2011; 36/2006. (V. 18.) FVM,2006; 40/2008. (II . 26.),2008; 50/2001. 

(IV . 3.),2001; 23/2003. (XII . 29.),2003). 

3. ʈɽɿʋʃʊɸʊʀ ʀ ɼʀʉʂʋʉʀɱɸ 

ʈʝʟʫʣʪʘʪʠ ʧʦʢʘʟʫʿʫ ʜʘ ʩʝ ʧʨʦʮʝʥʘʪ ʩʫʚʝ ʤʘʪʝʨʠʿʝ (ʉʄ) ʢʨʝʪʘʦ ʠʟʤʝʹʫ 18 ʜʦ 

21%, ʘ ʩʘʜʨʞʘʿ ʚʣʘʛʝ ʦʜ 79 ʜʦ 82%, ʫ ʢʦʥʪʝʿʥʝʨʠʤʘ (ɸ, ɹ, ʎ, ɼ). ʇʨʝʤʘ 

ʟʚʘʥʠʯʥʠʤ ʧʦʜʘʮʠʤʘ ʦ ʚʨʝʜʥʦʩʪʠʤʘ ʩʧʦˀʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʚʘʟʜʫʭʘ ʫ 

ʉʫʙʦʪʠʮʠ ʧʨʠʣʠʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘ ʫ ʪʨʘʿʘˁʫ 90 ʜʘʥʘ ʚʨʝʜʥʦʩʪʠ ʜʥʝʚʥʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʩʫ ʩʝ ʢʨʝʪʘʣʝ ʠʟʤʝʹʫ ʤʠʥʠʤʘʣʥʝ 1,9 ÁC ʠ ʤʘʢʩʠʤʘʣʥʝ 26,6 ÁC. 

ɿʙʦʛ ʪʦʛʘ ʤʝʰʘʚʠʥʘ ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʤʫˀʘ ʠ ʩʣʘʤʝ ʫ ʢʦʥʪʝʿʥʝʨʠʤʘ ʫ ʤʘʨʪʫ 

ʿʝ ʫ ʟʥʘʯʘʿʥʦʿ ʤʝʨʠ ʙʠʣʘ ʠʟʣʦʞʝʥʘ ʭʣʘʹʝˁʫ ʠʟ ʦʢʨʫʞʝˁʘ, ʰʪʦ ʿʝ ʟʙʦʛ 

ʝʬʝʢʪʘ ʤʘʣʝ ʤʘʩʝïʚʝʣʠʢʝ ʧʦʚʨʰʠʥʝ ʦʜʘʚʘˁʘ ʪʝʤʧʝʨʘʪʫʨʝ ʢʦʥʪʝˁʝʨʘ, ʫ 

ʚʝʣʠʢʦʿ ʤʝʨʠ ʩʧʨʝʯʘʚʘʣʦ ʧʦʯʝʪʘʢ ʠ ʥʘʧʨʝʜʦʚʘˁʝ ʠʥʠʮʠʿʘʣʥʝ ʠ ʪʝʨʤʦʬʠʣʥʝ 

ʬʘʟʝ (Wichuk & Mc Cartney,2008). ʊʝʤʧʝʨʘʪʫʨʘ ʪʦʢʦʤ ʧʨʦʮʝʩʘ 

ʢʦʤʧʦʩʪʠʨʘˁʘ ʿʝ ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʫʤ 10. ʜʘʥʘ ʫ ʩʚʘ ʯʝʪʠʨʠ ʢʦʥʪʝʿʥʝʨʘ. 

ʋ ʩʚʘ ʯʝʪʠʨʠ ʢʦʥʪʝʿʥʝʨʘ (ɸ, ɹ, ʎ, ɼ) ʤʘʢʩʠʤʘʣʥʝ ʪʝʤʧʝʨʘʪʫʨʝ ʩʫ ʩʝ ʢʨʝʪʘʣʝ 

ʠʟʤʝʹʫ 40 ʠ 44 ÁC, ʰʪʦ ʫʟʨʦʢʫʿʝ ʨʝʜʫʢʮʠʿʫ ʧʘʪʦʛʝʥʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʘʤʘ ʠ 

ʩʤʘˁʫʿʝ ʩʝ ʫʪʠʮʘʿ ʨʠʟʠʢʘ ʥʘ ʞʠʚʦʪʥʫ ʩʨʝʜʠʥʫ (Mello et al,2015), ʜʦʢ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʢʦʥ 90 ʜʘʥʘ, ʥʘ ʢʨʘʿʫ ʢʦʤʧʦʩʪʠʨʘˁʘ ʩʫ ʩʝ ʢʨʝʪʘʣʝ ʠʟʤʝʹʫ 33 
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ʠ 24 ÁC, ʘʣʠ ʩʘ ʠʟʚʝʩʥʠʤ ʨʘʟʣʠʢʘʤʘ ʫ ʢʦʥʪʝʿʥʝʨʠʤʘ ʩʘ ʜʦʜʘʪʢʦʤ 

ʤʠʢʨʦʙʠʣʦʰʢʦʛ ʩʨʝʜʩʪʚʘ ʩʫ ʙʠʣʝ ʥʠʞʝ. ʅʘ ʦʩʥʦʚʫ ʚʨʝʜʥʦʩʪʠ ʦʧʘʜʘʿʫ˂ʝ 

ʪʝʤʧʝʨʘʪʫʨʝ ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʿʝ ʩʪʝʧʝʥ ʩʪʘʙʠʣʥʦʩʪʠ (Mathur et al,1993) 

ʜʦʙʠʿʝʥʦʛ ʢʦʤʧʦʩʪʘ ʩʘ ʪʨʝʪʠʨʘʥʠʤ ʤʠʢʨʦʙʠʦʣʦʰʢʠʤ ʩʨʝʜʩʪʚʦʤ (ʎ ʠ ɼ) 

ʠʟʨʘʟʠʪʠʿʠ ʥʝʛʦ ʢʦʜ ʢʦʥʪʨʦʣʥʦʛ (ɸ ʠ ɹ), ʠ ʩʧʘʜʘ ʫ IV ʢʘʪʝʛʦʨʠʿʫ ʟʨʝʣʦʩʪʠ 

ʧʦ ʚʨʝʜʥʦʩʪʠ ɼʝˁʘʨ (ɫʫʘʨ) ʪʝʩʪʘ, ʜʦʢ ʩʝ ʢʦʥʪʨʦʣʥʠ ʩʚʨʩʪʘʚʘ ʫ ʥʠʞʫ, III  

ʢʘʪʝʛʦʨʠʿʫ (Kºrner et al,2003; Alexa & D®r,2001). ʉʤʘˁʝˁʝ ʟʘʧʨʝʤʠʥʝ ʢʦʜ 

ʢʦʥʪʨʦʣʥʦʛ ʢʦʤʧʦʩʪʘ ʠʟʥʦʩʠʣʦ ʿʝ ʦʜ 18 ʜʦ 21%, ʜʦʢ ʿʝ ʢʦʜ ʪʨʝʪʠʨʘʥʦʛ 

ʢʦʤʧʦʩʪʘ ʦʚʘʿ ʧʘʜ ʟʘʧʨʝʤʠʥʝ ʠʟʥʦʩʠʦ 38-43%. ʇʘʜ ʟʘʧʨʝʤʠʥʝ ʢʦʜ 

ʪʨʝʪʠʨʘʥʦʛ ʢʦʤʧʦʩʪʘ ʧʦʚʦˀʥʦ ʫʪʠʯʝ ʥʘ ʢʘʧʘʮʠʪʝʪ ʩʢʣʘʜʠʰʪʝˁʘ ʧʨʠʣʠʢʦʤ 

ʫʧʨʘʚˀʘˁʘ. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʭʝʤʠʿʩʢʠʭ ʩʚʦʿʩʪʘʚʘ ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʤʫˀʘ ʠ 

ʢʦʤʧʦʩʪʘ, ʫ ʥʝʜʦʩʪʘʪʢʫ ʜʦʤʘ˂ʝ ʨʝʛʫʣʘʪʠʚʝ ʚʝʟʘʥʦ ʟʘ ʰʠʨʦʢʫ ʫʧʦʪʨʝʙʫ 

ʢʦʤʧʦʩʪʘ, ʧʦʨʝʹʝʥʝ ʩʫ ʩʘ ʋʨʝʜʙʦʤ ʄʘʹʘʨʩʢʝ FVM 36/2006. ʂʦʤʧʦʩʪʠʨʘʥʠ 

ʩʪʘʙʠʣʠʟʦʚʘʥʠ ʤʫ ˀ ʠʟ ʧʨʝʨʘʜʝ ʦʪʧʘʜʥʠʭ ʚʦʜʘ ʪʦʢʦʤ ʠʩʧʠʪʠʚʘˁʘ pH, 

ʢʦʣʠʯʠʥʝ ʨʘʩʪʚʦʨˀʠʚʠʭ ʩʦʣʠ, ʦʨʛʘʥʩʢʠʭ ʤʘʪʝʨʠʿʘ ʩʝ ʧʦʢʘʟʘʦ ʜʘ 

ʠʩʧʫˁʘʚʘˁʘ ʠ ʥʝ ʧʨʝʣʘʟʠ ʟʘʜʘʪʝ ʛʨʘʥʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʫ ʦʜʥʦʩʫ ʨʝʛʫʣʘʪʠʚʫ 

(36/2006. (V. 18.) FVM,2006), ʜʦʢ ʩʫ ʥʫʪʨʠʿʝʥʪʠ ʘʟʦʪ (N) ʠ ʬʦʩʬʦʨ (P), ʢʘʦ 

ʠ ˁʠʭʦʚʘ ʿʝʜʠˁʝˁʘ ʟʘcʪʫʧˀʝʥʠ ʫ ʚʝʣʠʢʦʤ ʧʨʦʮʝʥʪʫ ʰʪʦ ʧʦʢʘʟʫʿʝ ʢʚʘʣʠʪʝʪ 

ʢʦʤʧʦʩʪʘ ʩʘ ʘʩʧʝʢʪʘ ʧʨʠʭʨʘʥʝ (Simon et al,2000). ɺʨʝʜʥʦʩʪʠ ʦʨʛʘʥʩʢʠʭ 

ʟʘʛʘʹʠʚʘʯʘ ʫ ʢʦʥʪʝʿʥʝʨʠʤʘ (ɸ, ɹ, ʎ, ɼ) ʩʫ ʩʝ ʢʨʝʪʘʣʝ: ʧʦʣʠʮʠʢʣʠʯʥʠ 

ʘʨʦʤʘʪʠʯʥʠ ʫʛˀʦʚʦʜʦʥʠʮʠ (ʇɸʍ) (mm%
-1
) 0,51<1, ʙʝʥʟʦʧʠʨʝʥ (mm%

-1
) 

0,01<0,1, ʫʢʫʧʥʠ ʫʛˀʦʚʦʜʦʥʠʮʠ (mm%
-1
) 0,13<100 ʠ ʇʎɹ (mgkg

-1
) 0,01<0,1 

ʰʪʦ ʿʝ ʟʥʘʪʥʦ ʠʩʧʦʜ ʜʦʟʚʦˀʝʥʠʭ ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʋʨʝʜʙʝ 36/2006 ʟʘ 

ʧʨʦʠʟʚʦʜˁʫ ʢʦʤʧʦʩʪʘ ʟʘ ʰʠʨʦʢʫ ʫʧʦʪʨʝʙʫ. 

 

ʊʘʙʝʣʘ 1. ʇʦʨʝʹʝˁʝ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʤʝʪʘʣʘ ʫ ʢʦʤʧʦʩʪʫ ʩʘ ʛʨʘʥʠʯʥʠʤ 

ʚʨʝʜʥʦʩʪʠʤʘ ʋʨʝʜʙʝ 36/2006 

ʍʝʤʠʿʩʢʠ ʝʣʝʤʝʥʪ  ʢʦʤʧʦʩʪ 
GV ʋʨʝʜʙʝ 36/2006 

ʟʘ ʢʦʤʧʦʩʪ 

ʇʨʦʮʝʥʘʪ ʚʣʘʛʝ (m/m%)  82,1  min 50 

As (mgkg
-1
)  73 10 

Se (mgkg
-1
)  < 5 5 

Cu (mgkg
-1
)  338 300 

Pb (mgkg
-1
)  90,8  100 

Ni (mgkg
-1
)  34,6  50 

Cr (total) (mgkg
-1
)  78,2  100 

Co (mgkg
-1
)  6,31  50 

Cd (mgkg
-1
)  3,99  2 

Hg (mgkg
-1
)  0,9 1 

Na (mgkg
-1
)  0,122  - 
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Ca (mm%
-1
)  4,47 min 1,2 

Mg (mm%
-1
)  0,898 min 0,5 

Fe (mm%
-1
)  1,47 - 

Mn (mgkg
-1
)  552   

B (mgkg
-1
)  30,1  - 

Zn (mgkg
-1
)  786   

Mo (mgkg
-1
)  5,60    

 

ʋ ʢʦʤʧʦʩʪʫ ʩʝ ʧʦʢʘʟʘʣʦ ʜʘ ʩʫ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʘʨʩʝʥʘ ʠ ʪʝʰʢʠʭ ʤʝʪʘʣʘ ʢʘʦ 

ʰʪʦ ʩʫ ʙʘʢʘʨ (Cu) ʠ ʢʘʜʤʠʿʫʤ (Cd) ʠʟʥʘʜ ʛʨʘʥʠʯʥʝ ʚʨʝʜʥʦʩʪʠ ʋʨʝʜʙʝ FVM 

36/2006 ʟʘ ʢʦʤʧʦʩʪʝ, ʜʦʢ ʩʫ ʝʣʝʤʝʥʪʠ ʦʣʦʚʦ (Pb), ʥʠʢʘʣ (Ni), ʫʢʫʧʥʠ ʭʨʦʤ 

(Cr), ʢʦʙʘʣʪ (Co) ʠ ʞʠʚʘ (Hg) ʠʩʧʦʜ ʜʦʟʚʦˀʝʥʠʭ ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ 

(ʊʘʙʝʣʘ 1). ʂʦʥʮʝʥʪʨʘʮʠʿʝ ʪʝʰʢʠʭ ʤʝʪʘʣʘ (Cd, Cr, Cu, Ni, Hg, Zn) ʫ ʧʦʛʣʝʜʫ 

ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʜʦʤʘ˂ʝ ʨʝʛʫʣʘʪʠʚʝ ("Sl. glasnik RS", br. 67/2011) [13] 

ʩʫ ʧʦʢʘʟʘʣʝ ʜʘ ʟʘʜʦʚʦˀʘʚʘʿʫ ʢʨʠʪʝʨʠʿʫʤʝ ʋʨʝʜʙʝ ʦʜʣʘʛʘˁʘ ʥʘ ʜʝʧʦʥʠʿʫ 

ʦʪʧʘʜʘ ʠ ʟʝʤˀʠʰʪʝ, ʜʦʢ ʿʝ ʢʘʜʤʠʿʫʤ (Cd) ʩʘ 3,9 mgkg
-1
 ʥʘʜʤʘʰʠʦ 

ʣʠʤʠʪʠʨʘʿʫ˂ʫ ʢʦʥʮʝʥʪʨʘʮʠʿʫ 2,5 mgkg
-1
 ʟʘ ʧʦˀʦʧʨʠʚʨʝʜʥʫ ʫʧʦʪʨʝʙʫ. 

ʆʩʪʘʣʠ ʧʘʨʘʤʝʪʨʠ ʩʫ ʙʠʣʠ ʠʩʧʦʜ ʜʦʟʚʦˀʝʥʠʭ ʚʨʝʜʥʦʩʪʠ ʧʨʦʧʠʩʘʥʝ ʟʘ 

ʧʦˀʦʧʨʠʚʨʝʜʥʫ ʫʧʦʪʨʝʙʫ. ʉʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʪʝʰʢʠʭ ʤʝʪʘʣʘ 

ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʤʫˀʘ ʠ ʢʦʤʧʦʩʪʘ ʩʫ ʟʘʜʦʚʦˀʠʣʝ ʢʨʠʪʝʨʠʿʫʤʝ ɽɽC 86/278 

ɸʥʝʢʩ 1ɹ (Council Directive 86/278/EEC,1996), FVM 50/2001 (50/2001. (IV . 

3.),2001) ʩʘ ʘʩʧʝʢʪʘ ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ, ʜʦʢ ʧʨʝʤʘ ʋʨʝʜʙʠ FVM 36/2006 

(36/2006. (V. 18.) FVM,2006) ʫ ʩʪʘʙʠʣʠʟʦʚʘʥʦʤ ʤʫˀʫ ʠ ʢʦʤʧʦʩʪʫ 

ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʙʘʢʨʘ, (Cu), ʢʘʜʤʠʿʫʤʘ (Cd) ʠ ʘʨʩʝʥʘ (As) ʩʫ ʙʠʣʝ ʠʟʥʘʜ 

ʛʨʘʥʠʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʋʨʝʜʙʝ FVM 36/2006 ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʙʠʦʣʦʰʢʦʛ 

ʧʨʦʜʫʢʪʘ-ʢʦʤʧʦʩʪʘ (ʊʘʙʝʣʘ 2). 

 

ʊʘʙʝʣʘ 2. ʇʦʨʝʹʝˁʝ ʩʨʝʜˁʠʭ ʚʨʝʜʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʪʝʰʢʠʭ ʤʝʪʘʣʘ 

ʩʪʘʙʠʣʠʟʦʚʘʥʦʛ ʤʫˀʘ ʠ ʢʦʤʧʦʩʪʘ ʩʘ ʛʨʘʥʠʯʥʠʤ ʚʨʝʜʥʦʩʪʠʤʘ ʤʝʹʫʥʘʨʦʜʥʠʭ 

ʨʝʛʫʣʘʪʠʚʘ 

ʇʘʨʘʤʝʪʨʠ 

EEC 86/278 

GV ʫ 

ʟʝʤˀʠʰʪʫ 

EEC 86/278 

GV ʟʘ ʤʫˀʝʚʝ 

FVM 

50/2001 GV 

ʟʘ ʤʫˀʝʚʝ 

ʂʦʤʧʦʩʪ 

ʦʜ ʩʪʘʙʠʣ. 

ʤʫˀʘ  

Pb (mgkg
-1
)  50 - 300 750 400 90,8 

Cd (mgkg
-1
)  20 - 40 20 - 40 5 3,99 

Cr (mgkg
-1
)  100 - 150 1000 - 1500 350 78,2 

Cu (mgkg
-1
)  50 -140 1000 - 1750 750 338 

Ni (mgkg
-1
)  30 - 75 300 - 400 100 34,6 

Hg (mgkg
-1
)  1 - 1,5 16 - 25 5 0,9 

Zn (mgkg
-1
)  150 - 450 2500 - 4000 2000 786 




