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ɼˊʺˍʹΣ ʷ˄ʰ ˈ˃ˇˊ˒ˇ ˄ʹˋʾΣ ˋ˒ˎˊʹ˂ʰˍʹ˃ʷ˄ˇ ʰˉˈ ˍˇ˄ ʺ˂ʽˇΣ ˍˇ˄ ʰʷˊʰ ˁʰʽ ˍʹ 

ʻʱ˂ʰˋˋʰ ˍʹˌ ɾʶˋˇʴʶʾˇˎΦ ɴ˄ʰ ˁˇ˃˃ʱˍʽ ʴʹˌΣ ʴʶ˃ʱˍˇ ˉʰˊʰʵˈˋʶʽˌ ˁʰʽ 

ˉˇ˂ʽˍʽˋ˃ˈΣ ˃ʶ h ˄ʶˁˍʾ˃ʹˍˇ ˔˂˖ˊʽʵʽˁˈ ˉ˂ˇˏˍˇ ʴʽʰ ʰ˃ʷˍˊʹˍʰ ˍʰ˅ʾʵʽʰ 

ʰ˄ʰʸʺˍʹˋʹˌ ˁʰʽ ʴ˄˗ˋʹˌΦ 
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ɳˉˍʰ˃ʶ˂ʺˌ ʶ˅ʶˍʰˋˍʽˁʺ ʶˉʽˍˊˇˉʺ 

1. ɼˇ˂˂ʱˊˇˌ ɲʹ˃ʺˍˊʽˇˌ  ɳˉʽʲ˂ʷˉ˖˄  

2. ʌʰˊˇˎʵʱˁʹ ɮ˄ˍ˖˄ʾʰ  ɾʷ˂ˇˌ 

3. ʃʰˉʰʵʰˁʱˁʹ ɾʰˊʾʰ  ɾʷ˂ˇˌ 

4. ɲʰ˂ʽʰˁˈˉˇˎ˂ˇˌ ɹ˖ʱ˄˄ʹˌ ɾʷ˂ˇˌ 

5. ɽˎʵʱˁʹˌ-ʅʹ˃ʰ˄ˍʺˊʹˌ ɿʽˁˈ˂ʰˇˌ ɾʷ˂ˇˌ 

6. ɲˊʰʴʰˋʱˁʹ ɾʰʴʵʰ˂ʹ˄ʺ ɾʷ˂ˇˌ 

7. ɼˇˎˍˊˇˏ˂ʹˌ ɮˊʽˋˍʶʾʵʹˌ ɾʷ˂ˇˌ 

 

 

 

 

ʆˊʽ˃ʶ˂ʺˌ ʅˎ˃ʲˇˎ˂ʶˎˍʽˁʺ ʶˉʽˍˊˇˉʺ 

ɼˇ˂˂ʱˊˇˌ ɲʹ˃ʺˍˊʽˇˌ ɳˉʽʲ˂ʷˉ˖˄  

ʌʰˊˇˎʵʱˁʹ ɮ˄ˍ˖˄ʾʰ ɾʷ˂ˇˌ 

ʃʰˉʰʵʰˁʱˁʹ ɾʰˊʾʰ ɾʷ˂ˇˌ 
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ɳˎ˔ʰˊʽˋˍʾʶˌ 

 

ʃˊʽ˄ ʰ˄ʰ˒ʶˊʻ˗ ˋʶ ˈ˂ˇˎˌ ʰˎˍˇˏˌ ˍˇˎˌ ˎˉʷˊˇ˔ˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ˁʰʽ 

ʶˉʽˋˍʺ˃ˇ˄ʶˌΣ ˃ʶ ˍˇˎˌ ˇˉˇʾˇˎˌ ʶʾ˔ʰ ˍʹ˄ ˍʽ˃ʺ ˄ʰ ˋˎ˄ʶˊʴʰˋˍ˗Σ ɸʰ ʺʻʶ˂ʰ ˄ʰ 

ʶˎ˔ʰˊʽˋˍʺˋ˖ ˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʰ ˃ˇˎ ˁʰʽ ˁˎˊʾ˖ˌ ˍˇ ɾʱ˄ˇΣ ˍˇ˄ ɮ˂ʷ˅ʰ˄ʵˊˇ ˁʰʽ ˍʹ˄ 

ɮ˄ʵˊʽʱ˄ʰΦ ʃʰʽʵʽʱ ˋʰˌ ʶˎ˔ʰˊʽˋˍ˗ ˉʱˊʰ ˉˇ˂ˏ ʴʽʰ ˍʹ ˋˎ˃ˉʰˊʱˋˍʰˋ ̋ˋʰˌΣ ˋʶ ʰˎˍˈ ˍˇ 

ʵˏˋˁˇ˂ˇ ʶʴ˔ʶʾˊʹ˃ʰΦ ʃˊʰʴ˃ʰˍʽˁʱ ʶˏ˔ˇ˃ʰʽ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ʷ˃ˉ˄ʶˎˋʹ ˁʰʽ ʴʽʰ ˍˇ ʵʽˁˈ 

ˋʰˌ ˍʰ˅ʾʵʽ ˋˍʹ ʴ˄˗ˋʹΦ  ɼʰ˂ʺ ˋʰˌ ʶˉʽˍˎ˔ʾʰΗ 

ʀʶˁʽ˄˗˄ˍʰˌ ˍʽˌ ʶˎ˔ʰˊʽˋˍʾʶˌ ʴʽʰ ˍˇˎˌ ˁʰʻʹʴʹˍʷˌ ˍˇˎ ɳ˂˂ʹ˄ʽˁˇˏ ɾʶˋˇʴʶʽʰˁˇˏ 

ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ όɳɽɾɳʃɮύΣ ˇʽ ˇˉˇʾˇʽ ʰˉˇˍʶ˂ˇˏ˄ ˃ʽʰ ʰˋˍʶʾˊʶˎˍʹ ˉʹʴʺ ʴ˄˗ˋʹˌ ˁʰʽ 

ʷ˃ˉ˄ʶˎˋʹˌ ʴʽʰ ʶ˃ʷ˄ʰΣ ʻʰ ʺʻʶ˂ʰ ˄ʰ ʶˁ˒ˊʱˋ˖ ʷ˄ʰ ˉˇ˂ˏ ˃ʶʴʱ˂ˇ ʶˎ˔ʰˊʽˋˍ˗ ˋˍˇ˄ 

ɼʰʻʹʴʹˍʺ ɲʹ˃ʺˍˊʽˇ ɼˇ˂˂ʱˊˇ ˁʰʽ ˋˍˇ˄ ɳˉʾˁˇˎˊˇ ɼʰʻʹʴʹˍ ̋ɹ˖ʱ˄˄ʹ ɲʰ˂ʽʰˁˈˉˇˎ˂ˇ ˍʹˌ 

ʅ˔ˇ˂ʺˌ ɱʶ˖ˉˇ˄ʽˁ˗˄ ɳˉʽˋˍʹ˃˗˄Σ ˉˇˎ ˔˖ˊʾˌ ˍʽˌ ˋˎ˃ʲˇˎ˂ʷˌ ˁʰʽ ˍʹ˄ ˉˇ˂ˏˍʽ˃ʹ ʲˇʺʻʶʽ ɦ

ˍˇˎˌΣ ʰˎˍʺ ʹ ʵʽʰˍˊʽʲʺ ʻʰ ˉʰˊʷ˃ʶ˄ʶ ʷ˄ʰ ʱˉʽʰˋˍˇ ˈ˄ʶʽˊˇΦ ɳˎ˔ʰˊʽˋˍ˗ ˉˇ˂ˏ ʶˉʾˋʹˌΣ ˍʹ˄ 

ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ ɾʰˊʾʰ ʃʰˉʰʵʰˁʱˁʹ h ˉˈ ˍˇ ʆ˃ʺ˃ʰ ɼˇʽ˄˖˄ʽˁʺˌ ɳˊʴʰˋʾʰˌ, 

ˁʰʽ ˍʹ˄ ɳˉʾˁˇˎˊʹ ɼʰʻʹʴʺˍˊʽ h ɮ˄ˍ˖˄ʾʰ ʌʰˊˇˎʵʱˁʹ ʰˉˈ ˍˇ ʆ˃ʺ˃ʰ ɳˉʽˋˍʺ˃ʹˌ 

ɲʽʰˍˊˇ˒ʺˌ ˁʰʽ ɲʽʰʽˍˇ˂ˇʴʾʰˌ ˍʹˌ ʅ˔ˇ˂ʺˌ  ɳˉʽˋˍʹ˃˗˄ ʇʴʶʾʰˌΣ ˉˇˎ ˃ʶ ˉʰˊˈˍˊˎ˄ʰ˄ ˁʰʽ 

˃ʶ ʲˇʺʻʹˋʰ˄ ˄ʰ ʶ˅ʶˍʱˋ˖ ˍʹ˄ ʰ˅ʾʰ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʽˌ ɼˊʺˍʹˌ ˃ʷˋʰ ʰˉˈ ʵˏˇ  

ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˔˗ˊˇˎ̩ Φ 

ɸʰ ʺʻʶ˂ʰ ʶˉʾˋʹˌ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ˍˇ˄ ɼʰʻʹʴʹˍʺ ɿʽˁˈ˂ʰˇ ɽˎʵʱˁʹ - 

ʅʹ˃ʰ˄ˍʺˊʹ ̱ ˇˎ ʆ˃ʺ˃ʰˍˇˌ ɾʹ˔ʰ˄ʽˁ˗˄ ʁˊˎˁˍ˗˄ ʃˈˊ˖˄Σ ʃˇ˂ˎˍʶ˔˄ʶʾˇ ˎɼˊʺˍʹˌ ˁ ʰʽ ̱ ʹ˄ 

˃ʶˍʰˉˍˎ˔ʽʰˁʺ ˒ˇʽˍʺˍˊʽʰ Amira Ali ʰˉˈ ˍ ̌Food Quality and Chemistry of Natural 

Products Department, CIHEAM - Mediterranean Agronomic Institute of Chania 

(MAICh), ʴʽʰ  ˍʹ ˋˎ˄ʶˊʴʰˋʾʰ ˃ʰˌ ˋˍʽˌ ʰ˄ʰ˂ˏˋʶʽˌ ˁʰˊˉ˗˄ ˒ˏ˂˂˖˄ ˁʰʽ ʰ˄ʻʷ˖˄ ˍˊʽ˗˄ 

ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ˉˇˎ ʶˉʽ˂ʷ˔ˍʹˁʰ˄ ʴʽʰ ˉʶʽˊʰ˃ʰˍʽˋ˃ˈ. ɳˎ˔ʰˊʽˋˍ˗ ʰˁˈ˃ʰ ˍˇˎˌ 

˒ˇʽˍʹˍʷˌΣ ɹ˖ʱ˄˄ʹ ʅʱʴˇΣ ʃʰˊʰˋˁʶˎʺ ʆʶ˂ʶ˃ʷ˄ʹΣ ɮ˄ʰˋˍʰˋʾʰ ʊ˖ˍˇˉˇˏ˂ˇˎ ˁʰʽ ˁˎˊʾ˖ˌ 

ˍˇ˄ ʃʰ˄ʰʴʽ˗ˍʹ ʋˊˎˋˈ ˃ʶ ˍˇˎˌ ˇˉˇʾˇˎˌ ˋˎ˄ʶˊʴʱˋˍʹˁʰ ˁʰˍʱ ˍˇ˄ ˉʶʽˊʰ˃ʰˍʽˋ˃ˈ 

ʲʽˇˍʽˁ˗˄ ˁʰʽ ʰʲʽˇˍʽˁ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄Φ ʆʷ˂ˇˌΣ ˄ˇ˃ʾʸ˖ ˉ˖ˌ ʻʰ ʺˍʰ˄ ˉʰˊʱ˂ʶʽ˕ʹ ˄ʰ ˃ʹ˄ 

ʶˎ˔ʰˊʽˋˍʺˋ˖ ̍ ˂ˇˎˌ ˈˋˇˎˌ ˃ʶ ˋˍʺˊʽ˅ʰ˄ ˋʶ ʰˎˍʺ ˃ˇˎ ˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ, ˁ ʰʻ˗ˌ ˁʰʽ ˍˇˎˌ 

ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˍʰ ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰ ˁʰʽ ˋˍʹ˄ ʶˁˉʰʽʵʶˎˍʽˁʺ ˉʰˊʷ˃ʲʰˋʹΦ ʅʰˌ 

ʶˎ˔ʰˊʽˋˍ˗ ʴʽʰ ʰˎˍʺ ˍʹ˄ ʶ˅ʰʽˊʶˍʽˁʺ ˋˎ˄ʶˊʴʰˋʾʰ ˁʰʽ ʶˏ˔ˇ˃ʰʽ ˁʰ˂ʺ ˋˎ˄ʷ˔ʶʽʰ ˋˍˇˎˌ 

ɼʰʻʹʴʹˍʷˌ ˁʰʽ ˁʰ˂ʺ ˋˍʰʵʽˇʵˊˇ˃ʾʰ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˒ˇʽˍʹˍʷˌΦ 
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ʃɳʄɹɳʋʁɾɳɿɮ 

 

ɳʇʋɮʄɹʅʆɹɳʅΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..ΧΧΧΧΧΧΧΧΦΦ3 

ʃɳʄɹɳʋʁɾɳɿɮΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ4 

ʃɳʄɹɽɶʌɶΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..ΧΧΧΧΧΧмм 

ABSTRACTΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧмп 

 

ɼɳʊɮɽɮɹʁ м  

ɹɸɮɱɳɿɶ ʊʇʆɮ ʆɶʅ ɼʄɶʆɶʅΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ17 

мΦ ɱʶ˄ʽˁʺ ʶʽˋʰʴ˖ʴʺΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧмт 

мΦмΦ ɹʻʰʴʶ˄ʺ ˒ˎˍʱ ˋˍʹ˄ ɳ˂˂ʱʵʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦмф 

мΦнΦ ɹʻʰʴʶ˄ʺ ˒ˎˍʱ ˋˍʹ˄ ɼˊʺˍʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧнл 

мΦнΦмΦ ɶ ɼˊʺˍʹ ˃ʷˋʰ ʰˉˈ ˍˇ ˉʷˊʰˋ˃ʰ ˍˇˎ ˔ˊˈ˄ˇˎΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΦнл 

мΦнΦнΦ ʆˇ ʽʵʽʰʾˍʶˊˇ ˁ˂ʾ˃ʰ ˍʹˌ ɼˊʺˍʹˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦнм 

мΦнΦнΦмΦ ɳˉʽˉˍ˗ˋʶʽˌ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌ ˋˍʹ˄ ɼˊʺˍʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦно 

мΦнΦоΦ ɶ ˉ˂ˇˏˋʽʰ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˍʹˌ ɼˊʺˍʹˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΦΦнр 

мΦнΦпΦ ʃˊˇʲ˂ʺ˃ʰˍʰ ʵʽʰˍʺˊʹˋʹˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍʹ˄ ɼˊʺˍʹΧΧΧΧΧΧΧΧΧΦΦол 

мΦнΦрΦ ʃˊˇˋˍʰˋʾʰ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧΧΧос 

мΦнΦрΦмΦ ʃˊˇˋˍʰˋʾʰ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍʹ˄ ɳ˂˂ʹ˄ʽˁʺ ɿˇ˃ˇʻʶˋʾʰΧΧΧΧΧΧΧΧΦот 

мΦнΦсΦ ʃˊˇˋˉʱʻʶʽʰ ʵʽʰˍʺˊʹˋʹˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌΧΧΧΧΧΧΧΧΦΦΧΦоф 

мΦоΦ ɶ ʽʻʰʴʶ˄ʺˌ ˔˂˖ˊʾʵʰ ˍʹˌ ɼˊʺˍʹˌ ʶˉʹˊʷʰˋʶ ˁʰʽ ʶˉʹˊʶʱʸʶʽ ˍʹ ʸ˖ʺ ˍˇˎ 

ʰ˄ʻˊ˗ˉˇˎΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ.42 

мΦоΦм ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ ʵʽʰˍˊˇ˒ʺ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎΧΧΧΧΧΧΧΧΧΧ.42 

мΦоΦнΦ ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ˄ ˎʴʶʾʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ.46 

мΦоΦоΦ ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ˄ ˇʽˁˇ˄ˇ˃ʾʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧΧΦ.49 

мΦоΦпΦ ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˖ˌ ʱˎ˂ʹ ˉˇ˂ʽˍʽˋˍʽˁʺ ˁ˂ʹˊˇ˄ˇ˃ʽʱΧΧΧΧΧΧΧΧΧ.ΧΧΧΧΧΦ52 

1.3.5. ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.Χ57 

1.4. ɳˉʽ˃ʷˊˇˎˌ ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ ˁʰʽ ʅˎ ʸʺˍʹˋʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ...61 
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ɼɳʊɮɽɮɹʁ н 

ʃɳɹʄɮɾɮʆɹʅɾʁʅ ɼɮɹ ɰɹɰɽɹʁɱʄɮʊɹɼɶ ɮɿɮɵɶʆɶʅɶ ʆʍɿ ʃʁɹɼɹɽʍɿ ʋʄɶʅɳʍɿ рн 

ɹɸɮɱɳɿʍɿ ʊʇʆɹɼʍɿ ɳɹɲʍɿ ʆɶʅ ɼʄɶʆɶʅΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ63 

2.1. ɳʽˋʰʴ˖ʴʺΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦсо 

нΦнΦ ʇ˂ʽˁʱ ˁʰʽ ˃ʷʻˇʵˇʽΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦср 

нΦнΦмΦ ɾʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦср 

нΦнΦнΦ ɼˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦср 

нΦнΦоΦ ɳ˃ˉʶʽˊʽˁʺ ɮ˅ʽˇ˂ˈʴʹˋʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧсс 

нΦнΦпΦ ɰʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰʸʺˍʹˋʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧΧΦсу 

нΦоΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦсу 

нΦоΦмΦ ɳ˃ˉʶʽˊʽˁʺ ɮ˅ʽˇ˂ˈʴʹˋʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.68 

нΦоΦнΦ ɰʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ.71 

нΦоΦоΦ  ɮ˄ˇ˔ʺ ˋʶ ʰʲʽˇˍʽˁʷˌ ˁʰˍʰˉˇ˄ʺˋʶʽˌ όˋˍˊʶˌύΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..72 

нΦоΦпΦ ʅˎ˃ˉ˂ʹˊ˖˃ʰˍʽˁʷˌ ˔ˊʺˋʶʽˌ ʽʻʰʴʶ˄˗˄ ʊˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌΧΧΧΧΧΧΧΧΧΧΧ..76 

нΦоΦпΦмΦ ɲʽʰˍˊˇ˒ʽˁʺ ˔ˊʺˋʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.Χ76 

нΦоΦпΦнΦ ɸʶˊʰˉʶˎˍʽˁʺ ʵˊʱˋʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΦту 

нΦоΦпΦоΦ ɰʽˇ˃ʹ˔ʰ˄ʽˁʺ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌΧΧΧΧΧΧΧΧΧΧΧΧ.Χ....84 

нΦоΦпΦпΦ ʋˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ˄ ɼˇˋ˃ʶˍˇ˂ˇʴʾʰΧΧΧΧΧΧΧΧΧΧΦΦур 

нΦпΦ ʅˎʸʺˍʹˋʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..86 

2.5. ɳˉʽ˃ʷˊˇˎˌ ʅˎ˃ˉʶˊʱˋ˃ʰˍʰΧΧΧΧ..ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.91 

 

ɼɳʊɮɽɮɹʁ о 

ʃɳɹʄɮɾɮʆɹʅɾʁʅ ɼɮɹ ɮʀɹʁɽʁɱɶʅɶ ɰɹʁʆɹɼʍɿ ɼɮɹ ɮɰɹʁʆɹɼʍɿ ʃɮʄɮɱʁɿʆʍɿ ʅɳ 

ɹɸɮɱɳɿɶ ʊʇʆɹɼɮ ɳɹɲɶ ʆɶʅ ɼʄɶʆɶʅΣ ɼɮɸʍʅ ɼɮɹ ʅɳ ɮɽɽʁʋɸʁɿɮΧΧΧΧΧΧΧΧΦ93  

3.1. ɳʽˋʰʴ˖ʴʺΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦфо 

оΦнΦ ʇ˂ʽˁʱ ˁʰʽ ˃ʷʻˇʵˇʽΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦфф  

оΦнΦмΦ ʋ˗ˊˇˌ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦфф 

оΦнΦмΦмΦ ɳʵʰ˒ʽˁʷˌ ˋˎ˄ʻʺˁʶˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.99 

оΦнΦмΦнΦ ɼ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ.99 

оΦнΦнΦ ɵʶˏʴʹ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˉˇˎ ˋˎʴˁˊʾʻʹˁʰ˄ ˋˍˇ ˉʶʾˊʰ˃ʰΧΧΧΧΧΧΧΧΧΧΧ..Χфф 
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оΦнΦнΦмΦ ɸʱ˃˄ˇʽ ˋʶ ˒ˎˍˇ˒ˊʱˁˍʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ100 

оΦнΦнΦнΦ ɸʱ˃˄ˇʽ ˋʶ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.102 

оΦнΦнΦоΦ ɲʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦмло 

оΦнΦнΦпΦ ɮˎˍˇ˒ˎʺ ʵʷ˄ˍˊʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧмлр 

оΦнΦоΦ ʃʶˊʽʴˊʰ˒ʺ ʰʽˋʻʹˍʺˊ˖˄ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ʶʵʱ˒ˇˎˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.107 

оΦнΦпΦ ɮʽˋʻʹˍʺˊʶˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˁˈ˃ʹˌΧΧΧΧΧΧΧΧΧΧ109 

оΦнΦрΦ ʃʰʴʾʵʶˌ ʶʵʰ˒ʽˁʺˌ ˉʰ˄ʾʵʰˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ109 

оΦнΦсΦ ʃʰʴʾʵʰ ˎˉʷˊʴʶʽʰˌ ˉʰ˄ʾʵʰˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ113 

оΦнΦтΦ  ʅˍʰˍʽˋˍʽˁʺ ɮ˄ʱ˂ˎˋʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..113 

оΦоΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ114 

оΦоΦмΦ ɸʱ˃˄ˇʽ ˋʶ ˒ˎˍˇ˒ˊʱˁˍʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧммп 

оΦоΦмΦм ɳˉʾʴʶʽʰ ˉʰ˄ʾʵʰ ˒ˎˍˇ˒ˊʰˁˍ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧ114 

оΦоΦмΦнΦ 9˄ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ ˒ˎˍˇ˒ˊʰˁˍ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ115 

оΦоΦмΦоΦ ɸʶˊ˃ˇˁˊʰˋʾʰ ˁˈ˃ʹˌ ˁʰʽ ʶʵʱ˒ˇˎˌ ˒ˎˍˇ˒ˊʰˁˍ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧ...116 

оΦоΦмΦпΦ ʅ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˁˈ˃ʹˌ ˒ˎˍˇ˒ˊʰˁˍ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.121 

3.3.2. ɸʱ˃˄ˇʽ ˋʶ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.Χ123 

оΦоΦнΦмΦ ɳˉʾʴʶʽʰ ˉʰ˄ʾʵʰ ʻʱ˃˄˖˄ ˋʶ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..123 

оΦоΦнΦнΦ 9˄ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ ʻʱ˃˄˖˄ ˋʶ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..127 

оΦоΦоΦ ɲʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ130 

оΦоΦоΦмΦ ɳˉʾʴʶʽʰ ˉʰ˄ʾʵʰ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ130 

оΦоΦоΦпΦ 9˄ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ134 

3.3.3.5. ʇˉʷˊʴʶʽʰ ˉʰ˄ʾʵʰ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ...137 

оΦоΦоΦпΦ ɸʶˊ˃ˇˁˊʰˋʾʰ ˁˈ˃ʹˌ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ140 

оΦоΦоΦрΦ ʅ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˁˈ˃ʹˌ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..Χ142 

3.3.4. ɮˎˍˇ˒ˎʺ ʵʷ˄ˍˊʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..Χ.144 

3.3.4.1.  ɳˉʾʴʶʽʰ ˉʰ˄ʾʵʰ ʰˎˍˇ˒ˎ˗˄ ʵʷ˄ˍˊ˖˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ144 

3.3.4.4. 9˄ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ h ˎˍˇ˒ˎ˗˄ ʵʷ˄ˍˊ˖˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.147 

3.3.4.5. ʇˉʷˊʴʶʽʰ ˉʰ˄ʾʵʰ ʰˎˍˇ˒ˎ˗˄ ʵʷ˄ˍˊ˖˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.Χ148 

оΦоΦрΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ʰ˄ʱ ʸʶˏʴʹ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ʴʽʰ ʶˉʾʴʶʽʰΣ 

ʶ˄ʵˈʴʶʽʰ ˁʰʽ ˎˉʷˊʴʶʽʰ ˉʰ˄ʾʵʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ149 
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оΦпΦ ʅˎʸʺˍʹˋʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.150 

3.5. ɳˉʽ˃ʷˊˇˎˌ ʅˎ˃ˉʶˊʱˋ˃ʰˍʰΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ153 

 

ɼɳʊɮɽɮɹʁ п 

ʃʄʁʅɲɹʁʄɹʅɾʁʅ ʁɽɹɼʍɿ ʊɮɹɿʁɽɹɼʍɿΣ ɮɿʆɹʁʀɳɹɲʍʆɹɼɶʅ ɲʄɮʅɶʅΣ 

ʅʇɱɼɳɿʆʄʍʅɶʅ ɾɳʆɮɽɽʍɿ ɼɮɹ ɮɹɸɳʄɹʍɿ ɳɽɮɹʍɿΣ ʆʄɹʍɿ ɹɸɮɱɳɿʍɿ ʊʇʆɹɼʍɿ 

ɳɹɲʍɿ ʆɶʅ ɼʄɶʆɶʅΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.154 

пΦмΦ ɳʽˋʰʴ˖ʴʺΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ.154 

пΦнΦ ʇ˂ʽˁʱ ˁʰʽ ˃ʷʻˇʵˇʽΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..156  

пΦнΦмΦ ʋ˗ˊˇˌ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧΦмрс 

4.2.2. ʊˎˍʱ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍˇ ˉʶʾˊʰ˃ʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧмрт 
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4.7. ɳˉʽ˃ʷˊˇˎˌ ʅˎ˃ˉʶˊʱˋ˃ʰˍʰΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ207 
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ʊʇʆɹɼʍɿ ɳɹɲʍɿΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..Χ208 
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5.4.4. ɹʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ ɲʽʰˍˊˇ˒ʺΧΧΧ.ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ...237 
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ʃɳʄɹɽɶʌɶ 

ɶ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˋˁˇˉˈ ˄ʰ ʰ˄ʰʵʶʽ˔ˍʶʾ ʹ ʰ˅ʾʰ ˍʹˌ 

ˁˊʹˍʽˁʺˌ ˔˂˖ˊʾʵʰˌΦ ɶ ˉ˂ˇˏˋʽʰ ˔˂˖ˊʾʵʰ ˍʹˌ ɼˊʺˍʹˌ ʰˊʽʻ˃ʶʾ ˉʶˊʾˉˇˎ мΦулл ˒ˎˍʽˁʱ 

ʶʾʵʹΣ ʰˉˈ ˍʰ ˇˉˇʾʰ ˍʰ нно ʶʾ˄ʰʽ ʶ˄ʵʹ˃ʽˁʱΣ ʵʹ˂ʰʵʺ ʶʾʵʹ ˉˇˎ ˒ˏˇ˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ 

ˋˍʹ˄ ɼˊʺˍʹΣ ˁʰʻʽˋˍ˗˄ˍʰˌ ˍˇ ˄ʹˋʾ ˖ˌ ˉʶˊʽˇ˔ʺ ʽʵʽʰʾˍʶˊʰ ˎ˕ʹ˂ʺˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ όhot 

spotύΦ ɶ ˁˊʹˍʽˁʺ ˔˂˖ˊʾʵʰ ʵʷ˔ʶˍʰʽ ʰˎ˅ʰ˄ˈ˃ʶ˄ʶˌ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ˉʽʷˋʶʽˌΣ ˃ʶ ˋˇʲʰˊʷˌ 

ʶˉʽˉˍ˗ˋʶʽˌ ˋˎ˄ˇ˂ʽˁʱ ˋˍʰ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˍˇˎ ˄ʹˋʽˇˏΦ ʆʰ ˁˊʹˍʽˁʱ ˒ˎˍʽˁʱ ʶʾʵʹ ʶʾ˄ʰʽ 

ʱˊʽˋˍʰ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʰ ˋˍʽˌ ˍˇˉʽˁʷˌ ˋˎ˄ʻʺˁʶˌΣ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ 

ʰ˄ʱʴˁʶˌ ʶʽˋˊˇ˗˄ ˁʰʽ ˃ʶʴʱ˂ʹ ʰ˄ʻʶˁˍʽˁˈˍʹˍʰ ˋˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ˁʰʽ ˍ h

ʰˁˊʰʾʰ ʶˉʶʽˋˈʵʽʰ  ˅ʹˊʰˋʾʰ̩ Σ ˉˇˎ ˉˊˇʲ˂ʷˉˇ˄ˍʰʽ ˋˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ˁˊʾˋʹΣ ˍʹ˄ ˇˉˇʾʰ 

ʵʽʰ˄ˏˇˎ˃ʶΦ ɮˉˈ ˍʰ ʶʾʵʹ ʰˎˍʱΣ ˉˇ˂˂ʱ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʰˉˈ 

ˍˇ˄ ʱ˄ʻˊ˖ˉˇΣ ˃ʶ ˉˇʽˁʾ˂ʶˌ ˔ˊʺˋʶʽˌΦ ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ рн ʽʻʰʴʶ˄ʺ 

˒ˎˍʽˁʱ ʶʾʵʹ ˍʹˌ ɼˊʺˍʹˌΣ ʴʽʰ ˍʹ ˔ˊʺˋʹ ˍˇˎˌ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎ ˁʰʽ нф ʰˉˈ ʰˎˍʱ 

ʶ˂ʷʴ˔ʻʹˁʰ˄ ʴʽʰ ˍʹ˄ ʰ˄ˇ˔ʺ ˍˇˎˌ ˋˍʹ ˄ʰʲʽˇˍʽˁ ̋ˁʰˍʰˉˈ˄ʹˋʹ ˁʰʽ ˋˎ˃ˉ˂ʹˊ˗ʻʹˁʰ˄ пм 

ˁʶ˄ʱ, ˉˇˎ ˎˉʺˊ˔ʰ˄ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ ɳˉʾˋʹˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ 

ʰ˄ʰʸʺˍʹˋʹΣ п2 h ˉˈ ʰˎˍʱ ˍʰ ˒ˎˍʽˁʱ ʶʾʵʹ ʷ˔ˇˎ˄ ʻʶˊʰˉʶˎˍʽˁʺ ˁʰʽ нс ʵʽʰˍˊˇ˒ʽˁʺ ˔ˊʺˋʹ, 

мт ʷ˔ˇˎ˄ ʺʵʹ ʰ˅ʽˇˉˇʽʹʻʶʾ ʲʽˇ˃ʹ˔ʰ˄ʽˁʱ ˁh ʽ му ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ̀ ˍʹ˄ ɼˇˋ˃ʶˍˇ˂ˇʴʾʰΦ 

ɾʷˋʰ ʰˉˈ ˍʹ ˃ʶ˂ʷˍʹ ʰ˄ʰʵʶʾ˔ˍʹˁʶ ʹ ˉˇʽˁʽ˂ˈ˃ˇˊ˒ʹ ˉʶˊʰʽˍʷˊ˖ ˉˊˇˇˉˍʽˁʺ 

ʰ˅ʽˇˉˇʾʹˋʺˌ ˍˇˎˌΦ ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˃ ˉˇˊˇˏ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ˉˊˇˍʱˋʶʽˌ 

ʴʽʰ ˄ʷʶˌ ˉˊˇˋˇʵˇ˒ˈˊʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌΣ ˃ʶ ˔ʰ˃ʹ˂ˈ ˁˈˋˍˇˌ ˋˎ˄ˍʺˊʹˋʹˌ ˁʰʽ 

ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ˁʰ˂˂ʽʶˊʴʹˍʽˁʷˌ ʰˉʰʽˍʺˋʶʽˌΦ 

ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˉʶʽˊʱ˃ʰˍʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʲʽˇˍʽˁ˗˄ ˁʰʽ ʰʲʽˇˍʽˁ˗˄ 

ˉʰˊʰʴˈ˄ˍ˖˄Σ ˋʶ ʷ˄ʰ ʹ˃ʽʰˋˍʽˁˈ ˔˗ˊˇ ˉˊʰˋʾ˄ˇˎΣ ˋˎʴˁˊʾ˄ˇ˄ˍʰˌ ˍʹ ˃ʶˋˇ- ˁʰʽ 

˃ʽˁˊˇˉʰ˄ʾʵʰ όʶˉʾʴʶʽʰΣ ʶ˄ʵˈʴʶʽʰ ˁʰʽ ˎˉʷˊʴʶʽʰύ ˋʶ п ʸʶˏʴʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ 

ˍʹˌ ɼˊʺˍʹˌ ˁʰʽ ʰ˂˂ˈ˔ʻˇ˄˖˄Φ ʆʰ ʸʶˏʴʹ ˒ˎˍ˗˄ ˉˇˎ ʶ˂ʷʴ˔ʻʹˁʰ˄Σ ʵʽʷ˒ʶˊʰ˄ ˃ʶˍʰ˅ˏ ˍˇˎˌ  

˖ˌ ˉˊˇˌ ˍˇ ʶʾʵˇˌΣ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹΣ ʰ˂˂ʱ ˁʰʽ ˍʹ ˃ˇˊ˒ʺ ˍʹˌ ˁˈ˃ʹˌ ό˒ˎˍˇ˒ˊʱˁˍʶˌΣ 

ʶ˂ʶˏʻʶˊˇʽ ʻʱ˃˄ˇʽΣ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌ ˁʰʽ ʰˎˍˇ˒ˎʺ ʵʷ˄ˍˊʰύΦ ʅˎ˄ˇ˂ʽˁʱ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ мло ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʶˌ όǇƛǘŦŀƭƭ пнΣ .ŜǊƭŜǎŜ пнΣ ¢Ǌǳƴƪ ǘǊŀǇǎ мфύΣ ˁʰˍʱ 

ˍʽˌ ˇˉˇʾʶˌ ʰʽ˔˃ʰ˂˖ˍʾˋˍʹˁʰ˄Σ ˍʰˎˍˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ʶˁˍʽ˃ʺʻʹˁʰ˄ ˖ˌ ˉʰˊˇˎˋʾʶˌ 23.675 

ʰˋˉˈ˄ʵˎ˂ʰ ʰˉˈ нф ˇ˃ʰʵˇˉˇʽʹ˃ʷ˄ʰ ǘŀȄŀ όˋʶ ˉ˂ʺˊʹ ˉʰˊʱʻʶˋʹ сс ǘŀȄŀύΣ ˃ʶ ˁˎˊʽˈˍʶˊʶˌ 

ˇ˃ʱʵʶˌ ʶʵʰ˒ʽˁʺˌ ˉʰ˄ʾʵʰˌ /ƻƭƭŜƳōƻƭŀΣ !ŎŀǊƛΣ LǎƻǇƻŘŀΣ 5ƛǇǘŜǊŀΣ CƻǊƳƛŎƛŘŀŜ ˁʰʽ 

5ƛǇƭƻǇƻŘŀΣ ˉˇˎ ˁʰˍʰ˃ʶˍˊʺʻʹˁʰ˄ ʶ˄ˍˈˌ ʰˎˍ˗˄ ˍ˖˄ ˇʽˁˇˍˈˉ˖˄Σ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇ˄ˍʰˌ 

ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ʶˉʾ ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ ʰˊʽʻ˃ˇˏ ʰˋˉˈ˄ʵˎ˂˖˄Φ ɼʰ˃ʾʰ ˇ˃ʱʵʰ ʵʶ˄ 

ʺˍʰ˄ ˁˎˊʾʰˊ˔ʹΣ ʰ˂˂ʱ ˉʰˊʰˍʹˊʺʻʹˁʶ ˉ˖ˌ ˋˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʵʶʾʴ˃ʰˍʰΣ ˋˍʹ˄ ʶˉʾʴʶʽʰ 

ˉʰ˄ʾʵʰ  ˁˎˊʽʰˊ˔ˇˏ˄ ˍʰ LǎƻǇƻŘŀΣ ˁʰʽ ˍʰ CƻǊƳƛŎƛŘŀŜΣ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʺ ˉˇˋˈˋˍ˖ˋʹ ʰ˄ʱ 

ʶˉˇ˔ʺΣ ʶ˄˗ ˋˍʹ˄ ʶ˄ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ ˍʰ /ƻƭƭŜƳōƻƭŀ ˁʰʽ ˍʰ !ŎŀǊƛΦ ɮ˄ʰ˒ˇˊʽˁʱΣ ˃ʶ ˍʰ ǘŀȄŀ 

ˍʹˌ ˎˉʷˊʴʶʽʰˌ ˉʰ˄ʾʵʰˌ, ˉˇˎ ˋˎʴˁʶ˄ˍˊ˗ʻʹˁʰ˄ ˋˍʽˌ ˉʰʴʾʵʶˌ ˁˇˊ˃ˇˏ ˁʰʽ ˋˍʰ ˍʷˋˋʶˊʰ 

˒ˎˍʽˁʱ ʶʾʵʹΣ ˁˎˊʽʰˊ˔ˇˏ˄ ˁˎˊʾ˖ˌ ˍʰ 5ƛǇǘŜǊŀΣ ˍʰ ˇˉˇʾʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋʶ ˃ʶʴʱ˂ʰ 

ˉˇˋˇˋˍʱ ˁʰʽ ˋˍʰ ˍʷˋˋʶˊʰ ʶʾʵʹ ʵʷ˄ˍˊ˖˄Φ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ˃ʽʰ 

ʰˎ˅ʹ˃ʷ˄ʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˉʰ˄ʾʵʰˌΣ ˁˎˊʾ˖ˌ ˋˍʰ ʽʻʰʴʶ˄ʺ  ˒ˎˍʽˁʱ ʶʾʵʹΣ ˉˇˎ ʺˍʰ˄ 

ʽʵʽʰʾˍʶˊʰ ʰʽˋʻʹˍʺΣ ˁˎˊʾ˖ˌ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ ʶ˄ʵˈʴʶʽʰˌ ˉʰ˄ʾʵʰˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

˃ʶ˂ʷˍʹˌ ˍ˖˄ ʰʲʽˇˍʽˁ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ όˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˁˈ˃ʹˌΣ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁˈ˃ʹˌ ˁʰʽ 
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ʶʵʱ˒ˇˎˌύΣ ˉˇˎ ˁʰˍʰ˃ʶˍˊʺʻʹˁʰ˄ ʴʽʰ ˋˎ˄ˇ˂ʽˁʱ мл ˃ʺ˄ʶˌ ʶˉʽʲʶʲʰʽ˗˄ˇˎ˄ ˈˍʽΣ ˋʶ ˅ʹˊʱ 

ˉʶˊʽʲʱ˂˂ˇ˄ˍʰΣ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʽˁʱ ʶʾʵʹ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋ˒ʷˊˇˎ˄ ˉˊˈˋʻʶˍʶˌ 

ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ˉʰˊʷ˔ˇ˄ˍʰˌ ˉʽˇ ʲʽ˗ˋʽ˃ʰ ˃ʽˁˊˇˉʶˊʽʲʱ˂˂ˇ˄ˍʰΣ ˃ʶ 

ˉʽʻʰ˄ˈ˄ ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΦ ʃʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ˍ h ʶʾʵ́ ˍʹˌ 

ʲ˂ʱˋˍʹˋʹˌ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˍʹˌ ˉʰ˄ʾʵʰˌΣ ˎˉˇˋˍʹˊʾʸˇ˄ˍʰˌ ˈˍʽ 

ˋʹ˃ʰ˄ˍʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˃ʶ ʽʻʰʴʶ˄ʺ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˃ˉˇˊʶʾ ˄ʰ ʶ˄ˍʰ˔ʻˇˏ˄ ˋʶ ʰˋˍʽˁˇˏˌ 

˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ʶˉʽˍʰˁˍʽˁˈ ʴʽʰ ˍʽˌ ʁ ˉˈ˃ʶ˄ʶˌ 

ʴʶ˄ʽʷˌΦ 

ɾʶ˂ʶˍʺʻʹˁʰ˄ ˁʰʽ ˋˎʴˁˊʾʻʹˁʰ˄ ˒ˏ˂˂ʰΣ ʱ˄ʻʹΣ ˗ˊʽ˃ˇʽ ˁʰʽ ʰ˄˗ˊʽ˃ˇʽ ˁʰˊˉˇʾ 

ˍˊʽ˗˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ ɾˎˊˍʽʱˌ όMyrtus communis), ɼ̌ ˎ˃ʰˊʽʱˌ όArbutus 

unedo) ˁʰʽ ɼ́ ʱˍʰʽʴˇˎ όCrataegus monogynaύΣ ˍʰ ˇˉˇʾʰ ˋˎ˂˂ʷ˔ˍʹˁʰ˄ ʰˉˈ ˍˊʶʾˌ 

ʵʽʰ˒ˇˊʶˍʽˁʷˌΣ ʰ˄ʻˊ˖ˉˇʴʶ˄˗ˌ ʶˉʹˊʶʰʸˈ˃ʶ˄ʶˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɼˊʺˍʹˌ. ʅˍʰ ˒ˎˍʽˁʱ 

ˍ˃ʺ˃ʰˍʰΣ ˉˇˎ ˋˎ˂˂ʷ˔ˍʹˁʰ˄Σ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʰ˄ʰ˂ˏˋʶʽˌ ʴʽʰ ˄ʰ ˉˊˇˋʵʽˇˊʽˋˍˇˏ˄ 

ˍʰ ˇ˂ʽˁʱ ˒ʰʽ˄ˇ˂ʽˁʱΣ ʹ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˃ʶ DPPH ˁʰʽ FRAPΣ ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ 

ˋˍˇʽ˔ʶʽʰˁ˗˄ ʰ˄ʰ˂ˏˋʶ˖˄ ʴʽʰ мр ˃ʷˍʰ˂˂ʰ ˁʰʽ ʹ ʰˉˇ˃ˈ˄˖ˋʹ ʰʽʻʷˊʽ˖˄ ʶ˂ʰʾ˖˄Φ ɾʷˋʰ 

ʰˉˈ ˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ʰ˄ʰʵʶʾ˔ˍʹˁʶΣ ʹ ʵʽʰˍˊˇ˒ʽˁʺ ʰ˅ʾʰ ʰˎˍ˗˄ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ 

ˁʰʻ˗ˌ ˁʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˍˇˎˌ ˄ʰ ˉˊˇʱʴˇˎ˄ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰΦ ɲˏ˄ʰ˄ˍʰʽ ˄ʰ 

ʰˉˇˍʶ˂ʷˋˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ˉʹʴʺ ˒ʰʽ˄ˇ˂˗˄Σ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁ˗˄ ˁʰʽ ʻˊʶˉˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄ 

ˁʰʽ ˄ʰ ʶ˄ˍʰ˔ʻˇˏ˄Σ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʱ ˇ˒ʷ˂ʹΣ ˋˍʹ ʵʽʰˍˊˇ˒ʺ ˁʰʽ ˍʹ ʻʶˊʰˉʶʾʰ ˍˇˎ 

ʰ˄ʻˊ˗ˉˇˎΦ ʅˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʰ ˎˉˈ˂ˇʽˉʰ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˍʰ ˒ˏ˂˂ʰ ˍˇˎ Arbutus unedo 

ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʹ˄ ˎ˕ʹ˂ˈˍʶˊʹ ˇ˂ʽˁʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˒ʰʽ˄ˇ˂ʽˁʱ ˋˎˋˍʰˍʽˁʱ 

όʶˁ˔ˏ˂ʽˋ˃ʰ ˒ˎˍʽˁ˗˄ ˍ˃ʹ˃ʱˍ˖˄ ˋʶ тл҈ ˃ʶʻʰ˄ˈ˂ʹύ ˁʰʽ ˋˍˇ M. communis (˒ˏ˂˂ʰΣ 

ʱ˄ʻʹΣ ʰ˄˗ˊʽ˃ˇʽ ˁʰʽ ˗ˊʽ˃ˇʽ ˁʰˊˉˇʾύ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʹ˄ ˎ˕ʹ˂ˈˍʶˊʹ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ 

ʵˊʱˋʹ όCw!tύΦ ɳˉʾˋʹˌΣ ˍʰ ˒ˏ˂˂ʰ ˍˇˎ C. monogyna ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ˖ˌ ˁʰ˂ʺ ˉʹʴʺ 

όˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌύ ʴʽʰ /ŀΣ CŜΣ aƎΣ aƴ ˁʰʽ bŀ ˁʰʽ ˇʽ ʰ˄˗ˊʽ˃ˇʽ ˁʰˊˉˇʾ ˍˇˎ ˒ˎˍˇˏΣ ˖ˌ 

ˁʰ˂ʺ ˉʹʴʺ ɼΣ ʄΦ ʆʰ ʵʽʰ˒ˇˊʶˍʽˁʱ ˒ˎˍʽˁʱ ˍ˃ʺ˃ʰˍʰ ό˒ˏ˂˂ʰΣ ʱ˄ʻʹΣ ˁʰˊˉˇʾ ʰ˂˂ʱ ˁʰʽ 

ˉʰˊʰʴˈ˃ʶ˄ʰ ʶ˅ ʰˎˍ˗˄ ˉˊˇʿˈ˄ˍʰύΣ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ˉʹʴʺ ˒ˎˍˇ˔ʹ˃ʽˁ˗˄Σ ˒ˎˋʽˁ˗˄ 

ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁ˗˄ ˃ʶ ˉʽʻʰ˄ʷˌ ˔ˊʺˋʶʽˌ ʰˁˈ˃ʹ ˁʰʽ ˋˍʹ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˍˊˇ˒ʾ˃˖˄Φ ɹʻʰʴʶ˄ʺ 

˒ˎˍʱ ˈˉ˖ˌ ʰˎˍʱΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ʶˉʽˁʶˊʵʶʾˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˍˇˎ 

ʰʴˊˇʵʽʰˍˊˇ˒ʽˁˇˏ ˍˇ˃ʷʰΣ ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˁʰʽ ˍʹ˄ 

ʰ˄ʱʵʶʽ˅ʹ ˍʹˌ ˋˉˇˎʵʰʽˈˍʹˍʰˌ ˍʹˌ ˁˊʹˍʽˁʺˌ ˔˂˖ˊʾʵʰˌΣ ˉˊˇʱʴˇ˄ˍʰˌ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ 

ˎʴʶʾʰ ˁʰʽ ˍʹ˄ ˁˇʽ˄˖˄ʽˁʺ ʽˋˈˍʹˍʰΦ  

ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˉˇˋˇˍʽˁʺ ʷˊʶˎ˄ʰ ˃ʶ ˋˁˇˉˈ ˄ʰ ʰ˅ʽˇ˂ˇʴʹʻˇˏ˄ ˇʽ ˋˍʱˋʶʽˌ 

ˁʰʽ ˇʽ ʴ˄˗ˋʶʽˌ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ʴʽʰ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌΦ ʅˎ˄ˇ˂ʽˁʱ 

ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ нн ʶˊ˖ˍʺˋʶʽˌ ʰˉˈ тло ʶˊ˖ˍʹ˃ʰˍˇ˂ˈʴʽʰΣ ˉˇˎ ˋˎʴˁˊʾʻʹˁʰ˄ ʲʱˋʶʽ ˍ˖˄ 

с ˁˇʽ˄˖˄ʽˁˇʵʹ˃ˇʴˊʰ˒ʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄Φ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ˍʹˌ ʷˊʶˎ˄ʰˌ ʰ˄ʰʵʶʾ˔ˍʹˁʶ ʹ ˉˊˇˍʾ˃ʹˋʹ ˍ˖˄ ʶˊ˖ˍ˗˃ʶ˄˖˄Σ ˖ˌ ˉˊˇˌ ˍʰ ˁˊʹˍʽˁʱ ʽʻʰʴʶ˄ʺ 

˒ˎˍʱΣ ˋˍˇˎˌ ˔˗ˊˇˎˌ ʰˋˍʽˁˇˏ ˉˊʰˋʾ˄ˇˎΦ ɶ ʷˊʶˎ˄ʰ ʷʵʶʽ˅ʶ ˈˍʽ ˇʽ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ 

ʷʵʶʽ˅ʰ˄ ˉˊˇˍʾ˃ʹˋʹ ˋˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˈ˔ʽ ˃ˈ˄ˇ ʶˉʶʽʵʺ ʶ˄ʰˊ˃ˇ˄ʾʸˇ˄ˍʰʽ ˁʰ˂ˏˍʶˊʰ ˃ʶ 

ˍʹ ˒ˏˋʹΣ ʰ˂˂ʱ ˁʰʽ ʶˉʶʽʵʺ ʶʾ˄ʰʽ ˉʽˇ ʰ˄ʻʶˁˍʽˁʱΣ ˃ʶ ˂ʽʴˈˍʶˊʶˌ ʰˉʰʽˍʺˋʶʽˌ ˁʰʽ 

ˋʰ˒ʷˋˍʰˍˇ ʻʶˍʽˁˈ ʰ˄ˍʾˁˍˎˉˇ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˉˇ˂ʽˍʽˋˍʽˁʺˌ ˁ˂ʹˊˇ˄ˇ˃ʽʱˌ ˍˇˎ 

˄ʹˋʽˇˏΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ˃ʽʰ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˍ˖˄ ˋˎ˃˃ʶˍʶ˔ˈ˄ˍ˖˄ ˖ˌ 

ˉˊˇˌ ˍʹ˄ ˁˊʹˍʽˁʺ ʵʽʰˍˊˇ˒ʺ ˁʰʽ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Φ ɳˉʾˋʹˌΣ 
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ʰ˄ʰʵʶʾ˔ˍʹˁʶ ˃ʽʰ ʰˎ˅ʹ˃ʷ˄ʹ ʰ˄ʱʴˁʹ ʴʽʰ ʶ˄ʹ˃ʷˊ˖ˋʹ ˉʶˊʾ ˍʹˌ ˎ˕ʹ˂ʺˌ ʵʽʰˍˊˇ˒ʽˁʺˌ 

ʰ˅ʾʰˌ ʰˎˍ˗˄ ˍ˖˄ ˒ˎˍ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ ʶˁ˃ʱʻʹˋʹˌκʰ˄ʰʴ˄˗ˊʽˋʺˌ ˍˇˎˌ ʰˉˈ ˍʽˌ 

ʶˉˈ˃ʶ˄ʶˌ ʴʶ˄ʽʷˌΣ ˍˇˎˌ ʶˉʽˋˁʷˉˍʶˌ ˁʰʽ ˈˋˇˎˌ ʵʶ˄ ˍʰ ʴ˄˖ˊʾʸˇˎ˄Φ 

ɶ ʰ˄ʱʴˁʹ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˁʰʽ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹˌ ʰ˄ʰʵʶʾ˔ˍʹˁʶ ˁʰʽ ˃ʷˋʰ ʰˉˈ ˍʰ 

ʶˁˉʰʽʵʶˎˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰΣ ˉˇˎ ˋ˔ʶʵʽʱˋˍʹˁʰ˄ ˁʰʽ ˎ˂ˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ 

ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌΦ ʅˎ˄ˇ˂ʽˁʱ ˋˎ˃˃ʶˍʷ˔ˇ˄ˍʶˌ ˋˍʹ˄ ˎ˂ˇˉˇʾʹˋʹ ˍ˖˄ ʶˁˉʰʽʵʶˎˍʽˁ˗˄ 

ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʺˍʰ˄ ʰύ пн ˃ʰʻʹˍʷˌ ˁʰʽ н ʶˁˉʰʽʵʶˎˍʽˁˇʾ ɲʹ˃ˇˍʽˁˇˏΣ ˁʰʻ˗ˌ ˁʰʽ ʲύ 7 

ʶ˄ʺ˂ʽˁʶˌ, ˉˇˎ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍˇ ˔˗ˊˇ ˍʹˌ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ ˍˇˉʾˇˎΦ ɮˉˈ ˍʹ˄ 

ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ ˉʰˊʷ˃ʲʰˋʹˌ ˋʶ ˃ʰʻʹˍʷˌΣ ʶˁˉʰʽʵʶˎˍʽˁˇˏˌ ˁʰʽ ʶ˄ʺ˂ʽˁʶˌ 

ʶˁˉʰʽʵʶˎˈ˃ʶ˄ˇˎˌΣ ˉˊˇˁˏˉˍʶʽ ʹ ʰ˄ʰʴˁʰʽˈˍʹˍʰ ˁʰʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ˁʰʽ 

ʶ˄ʾˋ˔ˎˋʹˌ ˍʹˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ˋˎ˄ʶʾʵʹˋʹˌΦ ʃˊˇˁˏˉˍʶʽ ʶˉʾˋʹˌΣ ˍˇ ˃ʶʴʱ˂ˇ 

ʶˁˉʰʽʵʶˎˍʽˁˈ ˁʶ˄ˈ ˋʶ ʵʽʵʰˋˁʰ˂ʾʰ ˉˊˇʴˊʰ˃˃ʱˍ˖˄ ʶʻ˄ˇʲˇˍʰ˄ʽˁʺˌΣ ʰ˂˂ʱ ˁʰʽ ʹ ʰ˄ʱʴˁʹ 

ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˍ˖˄ ʶ˃ˉ˂ʶˁˈ˃ʶ˄˖˄ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΣ ʴʽʰ ˍʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ 

ˍʹˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˁˊʹˍʽˁ˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ ˋˍˇˎˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΦ 

ɮ˄ʰʵʶʾ˔ˍʹˁʶ ʶˉʾˋʹˌΣ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍʹˌ ʲʽ˖˃ʰˍʽˁʺˌ ʶˁˉʰʾʵʶˎˋʹˌΣ ʴʽʰ ˍʹ˄ 

ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ʴˏˊ˖ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˁʰ˂˂ʽʶˊʴ˗˄ˍʰˌ ˃ʽʰ ˉˊˇˇˉˍʽˁʺ 

ʲʽ˖ˋʽ˃ˈˍʹˍʰˌ ˁʰʽ ʱ˂˂˖˄ ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄˖˄ ʵˊʱˋʶ˖˄ ʴʽʰ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˁʰʻ˗ˌ ˁʰʽ ˃ʽʰ 

ʰʶʽ˒ˈˊˇ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ˉˊˇˇˉˍʽˁʺΦ 

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ʶˉʹˊʶʱʸˇˎ˄ ʻʶˍʽˁʱ ˁʰʽ ˃ʶ 

ˉˇ˂˂ʷˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʰˊʰ˃ʷˍˊˇˎˌΣ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˍʹ ʸ˖ʺ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄Φ ɶ 

ʰ˄ʱʴˁʹ ʰ˄ʱʵʶʽ˅ʹˌΣ ʵʽʰˍʺˊʹˋʹˌΣ ʰ˂˂ʱ ˁʰʽ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍʹˌ ˉ˂ˇˏˋʽʰˌ ˁˊʹˍʽˁʺˌ 

˔˂˖ˊʾʵʰˌΣ ˉˇˎ ʰ˄ʰʵʶʾ˔ˍʹˁʶ ˃ʷˋʰ ʰˉˈ ˍʰ ʵʽʰ˒ˇˊʶˍʽˁʱ ɼʶ˒ʱ˂ʰʽʰ ˍʹˌ ˉʰˊˇˏˋʰˌ 

ʶˊʴʰˋʾʰˌΣ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ˍʹ˄ ʰˊ˔ʺ ʶ˄ˈˌ ˋˍˇ˔ʶˎ˃ʷ˄ˇˎ ˋˍˊʰˍʹʴʽˁˇˏ 

ˋ˔ʶʵʽʰˋ˃ˇˏ ʰʶʽ˒ˈˊˇˎ ʵʽʰ˔ʶʾˊʽˋʹˌΣ ʲʰˋʽˋ˃ʷ˄ˇˎ ˋˍʽˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʰ˄ʱʴˁʶˌ ˁʰʽ ˋˍʽˌ 

ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʷ˔ʶʽ ʷ˄ʰ ˉ˂ʰʾˋʽˇ ʴʽʰ ˇʽˁˇ˄ˇ˃ʽˁʺ 

ʰ˅ʽˇˉˇʾʹˋʹ ˁʰʽ ˉˊˇˋˍʰˋʾʰ ˍʹˌ ˒ˏˋʹˌΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ ˉˇ˂˂ʷˌ ʶˎˁʰʽˊʾʶˌ 

ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΣ ˍʹ˄ ˉˊˇʰʴ˖ʴʺ ˍʹˌ ʵʹ˃ˈˋʽʰˌ ˎʴʶʾʰˌ ˁʰʽ ˍʹ˄ 

ˉʰˊˇ˔ʺ ˉˇ˂˂ʰˉ˂˗˄ ˎˉʹˊʶˋʽ˗˄ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ˃ʶ ˂ˏˋʶʽˌ ˉʽˇ ˒ʽ˂ʽˁʷˌ ˋˍˇ 

ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˍˇ˄ ʱ˄ʻˊ˖ˉˇΦ 
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ABSTRACT 

The present study was carried out in order to highlight the value of Cretan 

flora. The flora of Crete numbers approximately 1,800 plant species, of which 223 are 

endemic plant species that grow exclusively on Crete.  Crete is an island of particularly 

high biodiversity (hot spot). Cretan flora is subject to increasing anthropogenic 

pressures, with serious effects on the island's ecosystems. Cretan plant species are 

perfectly acclimatized to local conditions, have limited input needs and are highly 

resistant to climate variability and extreme droughts, predicted in the climate crisis 

we are going through. Of these species, many were and still are used by humans, with 

a variety of uses. In this work, 52 native plant species of Crete were evaluated for their 

use in Landscape architecture and 29 of them were tested for their tolerance to abiotic 

stress. Also, according to a literature search, 41 of these plant species have 

therapeutic and 26 nutritional values, 17 already have industrial utilization and 18 use 

in Cosmetology. Through the study, the diverse perspective of their utilization was 

highlighted, and they can be interesting proposals for new profitable crops, with low 

maintenance costs and limited cultivation requirements. 

Experiments were carried out to evaluate biotic and abiotic factors, in a semi-

urban green space, comparing the meso- and microfauna (terrestrial, endogean, and 

aboveground fauna) in 4 pairs of native plant species of Crete and non-native plants. 

The pairs of plant species, differed from each other in terms of growth and form of 

the crown (hedges, free bushes, tree rows and self-growing trees). A total of 103 

samplings were carried out (pitfall 42, Berlese 42, Trunk traps 19), during which 23,675 

invertebrates from 29 grouped taxa (in full list 66 taxa) were captured, identified, and 

evaluated. The main terrestrial faunal groups were Collembola, Acari, Isopoda, 

Diptera, Formicidae and Diplopoda, in these habitats, representing the largest 

percentage of the total number of invertebrates. No group was dominant, but it was 

observed that in most samples, the terrestrial fauna is dominated by Isopoda and 

Formicidae, with a different quota per season, while the mesofauna is dominated by 

Collembola and Acari. In relation to the taxa of the terrestrial fauna collected in the 

trunk traps, Diptera predominate. From the results, an increased biodiversity of fauna 

was observed, mainly in the indigenous plant species, which was particularly 

noticeable, mesofauna. The results of the study of abiotic factors (canopy relative 

humidity, canopy and soil temperature), measured for a total of 10 months, confirm 

that, in dry environments, native plant species can provide additional ecosystem 

services, providing more sustainable microenvironments, with higher biodiversity. In 

addition, it was observed that the type of vegetation affects the biodiversity of the 

fauna, indicating that plant species can improve ecosystem services in urban green 

spaces. 

Leaves, flowers, ripe and unripe fruits of three native Cretan plant species, 

myrtle (Myrtus communis), strawberry tree (Arbutus unedo) and hawthorn (Crataegus 
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monogyna), which were collected from three different, anthropogenically affected 

areas of Crete, were studied and compared. The collected plant parts were analyzed 

to determine total phenolics, antioxidant activity with DPPH and FRAP, concentration 

of elemental analyzes for 15 metals and essential oil composition. Through this study, 

the nutritional value of these plant species was highlighted, as well as their potential 

to promote human health. They can be an important source of phenols, antioxidants 

and nutrients, with significant benefits, in human health. According to the results, A. 

unedo leaves show the highest total content of phenolic components (extract of plant 

parts in 70% methanol) and M. communis leaves, flowers, unripe and ripe fruits show 

the highest antioxidant activity (FRAP). Also, the leaves of C. monogyna were 

presented as a good source (higher values) for Ca, Fe, Mg, Mn and Na and the unripe 

fruits of the plant, as a good source for K, P. The different plant parts (leaves, flowers, 

fruits but also products produced from them), are important source of phytochemicals 

and natural antioxidants with possible uses even in the food industry. These native 

plants can be profitable crops in the agri-food sector, combining the preservation of 

biodiversity and highlighting the importance of the Cretan flora.  

Qualitative research was carried out in order to evaluate the attitudes and 

knowledge of the participants about the native plants of Crete. A total of 22 questions 

from 703 questionnaires were evaluated, which were compared based on the 6 socio-

demographic data of the participants. From the results of this research, emerged the 

respondents' preference for Cretan native plants in urban green spaces. The survey 

showed that participants show a preference for native plants not only because their 

harmonization with nature, but because they are more resistant, less demanding and 

have a clear positive impact on the preservation of the island's cultural heritage. At 

the same time, an awareness of the participants regarding the Cretan diet and the 

consumption of native plants was observed. In addition, emerged an increased need 

for information about the high nutritional value of these plants, as well as their 

learning/recognition by young people and visitors of the island.  

The need for implementation was highlighted through the educational 

programs, which were designed and implemented for the present study. A total of 42 

primary school students and 9 adults, participated in these educational programs. 

From the evaluation of this intervention in students, teachers and adult participants, 

was showed the necessity for education in native flora and ecosystem services. In 

addition, it was presented the educational gap in the implementation of ethnobotany, 

as well as the need to inform those involved in landscape architecture about the 

advantages of using native Cretan plant species in green spaces. The possibility of 

using experiential education to raise awareness around native plants was also 

highlighted, cultivating a perspective of sustainability and other ongoing actions for 

the environment, as well as a sustainable environmental perspective. 

In conclusion, the native plants of Crete positively affect the environment and 

people's lives in many different ways. The need to highlight, preserve, and also exploit 

the important Cretan flora, which emerged through the different Chapters of this 
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work, can be the beginning of a targeted strategic planning of sustainable 

management, based on human needs and ecosystem services. In addition, it can 

provide a framework for economic exploitation and protection of nature, which can 

offer many opportunities to preserve biodiversity, promote public health and provide 

multiple ecosystem services, with solutions that are friendlier to the environment and 

people. 
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ɼɳʊɮɽɮɹʁ м 

ɹɸɮɱɳɿɶ ʊʇʆɮ ʆɶʅ ɼʄɶʆɶʅ 

 

мΦ ɱʶ˄ʽˁʺ ʶʽˋʰʴ˖ʴʺ 

ɶ ɳ˂˂ʱʵʰ ʶʾ˄ʰʽ ˃ʽʰ ʰˉˈ ˍʽˌ ˉ˂ˇˎˋʽˈˍʶˊʶˌ ˔˗ˊʶˌ ˍʹˌ ɳˎˊ̠̄ ʹˌ ̀ ʶ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ 

ˁʰʽ ˉʶˊʾˉˇˎ ˍˇ мκо ʰˉˈ ʰˎˍʱΣ ˒ˏˇ˄ˍʰʽ ˋˍ̌ ˄ʹˋʾ ˍʹˌ ɼˊʺˍʹˌ (Fielding and Turland, 

2005)Φ ɶ ɼˊʺˍʹ ˁʰˍʷ˔ʶʽ ˃ʽʰ ˋʹ˃ʰ˄ˍʽˁʺ ʻʷˋʹ ˋˍˇ ˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁˈ ʱˁˊˇ ˍʹˌ ɳˎˊ˗ˉʹˌ 

ˁʰʽ h ˉˇˍʶ˂ʶʾ ˒ˎˍˇʴʶ˖ʴˊʰ˒ʽˁʱ ʷ˄ʰ ˋˍʰˎˊˇʵˊˈ˃ʽ ʰ˄ʱ˃ʶˋʰ ˋˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ɾʶˋˈʴʶʽˇΣ  

ˁʰʽ ˍʹ ʲʰ˂ˁʰ˄ʽˁʺ ˔ʶˊˋˈ˄ʹˋˇΣ ˃ʶ ʶˉʽˊˊˇʷˌ ʰˉˈ ˍʹ ɿˇˍʽˇʵˎˍʽˁʺ ɮˋʾʰ ˁʰʽ ˍʹ ɰˈˊʶʽʰ 

ɮ˒ˊʽˁʺΦ ɶ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍʹˌ ˁˊʹˍʽˁʺˌ ˔˂˖ˊʾʵʰˌ ˋˎ˄ʵˎʱʸʶʽ ˍʹ˄  ʰ˄ʻʶˁˍʽˁˈˍʹˍʰ ˋˍʽˌ 

ʰ˄ˍʾ˅ˇʶˌ ʶʵʰ˒ˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˍˇˎ ˄ʹˋʽˇˏΣ ˃ʶ ˍʹ˄ ˎ˕ʹ˂ʺ ˁʰ˂˂˖ˉʽˋˍʽˁʺ, 

ʵʽʰˍˊˇ˒ʽˁʺ ʰ˅ʾʰΣ ˁʰʻ˗ˌ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ˒ʰˊ˃ʰˁʶˎˍʽˁʺ-ʻʶˊʰˉʶˎˍʽˁʺ ʵˊʱˋʹ. ʆʰ 

ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌΣ ˉʰˊˈ˂ˇ ˉˇˎ ʰˉˇˍʷ˂ʶˋʰ˄ ʰ˄ʰˉˈˋˉʰˋˍˇ ˁˇ˃˃ʱˍʽ ˍʹˌ 

ˁʰʻʹ˃ʶˊʽ˄ʺˌ ʸ˖ʺˌ ˍ˖˄ ˁˊʹˍʽˁ˗˄Σ ˃ʶ ˉˇʽˁʾ˂ʶˌ ˔ˊʺˋʶʽˌ ʰˉˈ ˍˇ ˉʰˊʶ˂ʻˈ˄Σ ˃ʷ˔ˊʽ ˁʰʽ 

ˋʺ˃ʶˊʰΣ ʵʷ˔ˇ˄ˍʰʽ ˉˇ˂˂ʷˌ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ˉʽʷˋʶʽˌΣ ˃ʶ ˋˇʲʰˊʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˁʰʽ ˍʰ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ (Arianoutsou, 2001; Tzatzanis et al., 2003). 

ʆʹ ʵʶˁʰʶˍʾʰ ˍˇˎ ˘фл ʹ ɼˊʺˍʹ ʴ˄˗ˊʽˋʶ ʽʵʽʰʾˍʶˊʹ ˇʽˁʽˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹΣ ˃ʶ 

ˁʰʽ˄ˇˏˊʴʽʶˌ ˁʰˍˇʽˁʾʶˌ, ˁʰʻ˗ˌ ˁʰʽ ˃ʶʴʱ˂ʶˌ ˅ʶ˄ˇʵˇ˔ʶʽʰˁʷˌ ˃ˇ˄ʱʵʶˌΣ ˉˇˎ ˁˍʾˋˍʹˁʰ˄ 

ˁˎˊʾ˖ˌ ˋʶ ʹ˃ʽʰˋˍʽˁʷˌ ˁʰʽ ˉʶˊʽʰˋˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌ (Aretano et al., 2013; Vogiatzakis et 

al., 2008). ʆʹ˄ ʾʵʽʰ ˔ˊˇ˄ʽˁʺ ˉʶˊʾˇʵˇΣ ʽʵʽʰʾˍʶˊʹ ʱ˄ʻʽˋʹ ʴ˄˗ˊʽˋʶ ˁʰʽ ʹ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ 

ˍˇˉʾˇˎΣ ˃ʶ ʶʽˋʰʴ˖ʴʷˌ ˉˇʽˁʾ˂˖˄ ʰ˂˂ˈ˔ʻˇ˄˖  ˄˒ˎˍʽˁ˗  ˄ʶ̔ ʵ˗˄Σ ˍʰ ˇˉˇʾʰ ˉʰˊˇˎˋʾʰˋʰ˄ 

ʽʵʽʰʾˍʶˊʰ ʰˎ˅ʹ˃ʷ˄ʹ ʸʺˍʹˋʹ. ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˈ˃˖ˌ ʵʶ˄ ʺˍʰ˄ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰΦ 

ʃʰˊˈ˂ˇ, ˉˇˎ ˋʶ ˁʱˉˇʽʶˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɳ˂˂ʱʵʰˌΣ ˍʰ ˄ʁˇʶʽˋʰʴˈ˃ʶ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ 

ˉˊˇˋʰˊ˃ˈˋˍʹˁʰ˄ ʰˊˁʶˍʱ ˁʰ˂ʱΣ ʵʶ˄ ˋˎ˄ʷʲʹ ˍˇ ʾʵʽˇ ˁʰʽ ˋˍʹ˄ ɼˊʺˍʹ ˃ʶ ˍʽˌ ʽʵʽʰʾˍʶˊʶˌ 

ʶʵʰ˒ˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ. ʃˇ˂˂ʱ ʰˉˈ ˍʰ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʱ, ʵʶ˄ ˁʰˍʱ˒ʶˊʰ˄ ˄ʰ 

ʶʴˁʰˍʰˋˍʰʻˇˏ˄ ʺ ʵʶ˄ ʵʽʰˍʺˊʹˋʰ˄ ʷ˄ʰ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈ ʰʽˋʻʹˍʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰ ̋  ʰˁˈ˃ʰ 

ˁʱˉˇʽʰ ʰˉˈ ʰˎˍʱ ˅ʷ˒ˎʴʰ˄ ʰˉˈ ˍˇˎˌ ˁʺˉˇˎˌ ˁʰʽ ʸʽʸʰ˄ʽˇˉˇʽʺʻʹˁʰ˄Φ ʆˇ ˋʹ˃ʰ˄ˍʽˁˈ 

ʰˎˍˈ ̄ ˊˈʲ˂ʹ˃ʰΣ ʶʴʶʾˊʶʽ ˍˇ ʁ ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ˄ ˔ˊʺˋʹ ˁʰʽ  ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ 

˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ.   

ɶ ˉʰˊˇˏˋʰ ʵʽʵʰˁˍˇˊʽˁʺ ʵʽʰˍˊʽʲʺ ˋˎ˄ˍʱ˔ʻʹˁʶ ˃ʶ ˋˁˇˉˈ ˄ʰ ʰ˅ʽˇ˂ˇʴʹʻʶΣʾ ˃ʷˋʰ 

ʰˉˈ ˉˊ˖ˍˈˍˎˉʹ ʷˊʶˎ˄ʰΣ  ́ʶˉʾʵˊʰˋʺ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍˈˋˇ ˋˍ̌ ˉʶˊʽʲʱ˂˂ˇ˄ ˈˋˇ 

ˁʰʽ ˋˍʹ ʸ˖ʺ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ, ˉʰˊ̫̝ ˇ˄ˍʰˌ ʰˉʰ˄ˍʺˋʶʽˌ ˋˍʰ ʰˁˈ˂ˇˎʻʰ ʶˊʶˎ˄ʹˍʽˁʱ 

ʶˊ˖ˍʺ˃ʰˍʰΥ ʰύ ʃˇʽʶˌ ʶʾ˄ʰʽ ˇʽ ʽʵʽʰʽˍʶˊˈˍʹˍʶˌ ˁʰʽ ˇʽ ˉˇʽˁʾ˂ʶˌ ˔ˊʺˋʶʽˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ 

˒ˎˍ˗˄ ˁʰʽ ˇʽ ʰ˄̌ ˔ʷˌ ˍˇˎˌ ˋʶ ʰʲʽˇˍʽˁʷˌ ˁʰˍʰˉˇ˄ʺˋʶʽˌ; ʲύ ʇ̄ ʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʷˌ ˁʰʽ 

ˉˈˋˇ ˋʹ˃ʰ˄ˍʽˁʷˌ ˋˍʽˌ ˋ˔ʷˋʶʽˌ, ˉˇˎ ʰ˄ʰˉˍˏˋˋˇˎ˄ ʰˉʷ˄ʰ˄ˍʽ ˋʶ ʲʽˇˍʽˁˇˏˌ ˁʰʽ 

ʰʲʽˇˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˍʰ ʽʻʰʴʶ˄ʺ ˁʰʽ ˍʰ ʶˉʽʴʶ˄ʺ ˒ˎˍʱΤ ʴύ ʇˉʱˊ˔ˇˎ˄ ˁ ʰʽ ʵʽʰˍˊˇ˒ʽˁʱ 

ˇ˒ʷ˂ʹ όˉ́ˇˋʵʽˇˊʽˋ˃ˈˌ ˇ˂ʽˁ˗˄ ˒ʰʽ˄ˇ˂ʽˁ˗˄Σ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ ʵˊʱˋʹˌΣ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ 
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˃ʶˍʱ˂˂˖˄ ˁʰʽ ʰʽʻʷˊʽ˖˄ ʶ˂ʰʾ˖˄), ˁʱˉˇʽ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˍʹˌ ɼˊʺˍʹˌ ˃ʶ 

ˁˎˊʾ˖ˌ ˁʰ˂˂˖ˉʽˋˍʽˁʺ ˔ˊʺˋʹ; ύɻ ɾ̄̌ ˊʶʾ ˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇ ʽʵʽ˖ˍʽˁˈ ʺ ʵʹ˃ˈˋʽˇ ˄ʰ 

ʰˉˇˍʶ˂ʶʾˍʰʽ ˁ ˎˊʾ˖ˌ ʰˉˈ ̔ ʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˉˇʽʰ ʶʾ˄ʰʽ ʹ ʴ˄˗ˋʹ ˁʰʽ ʹ ˋˍʱˋʹ ˍ˖˄ ˁʰˍˇʾˁ˖˄ 

ˍˇˎ ˄ʹˋʽˇˏ ˋˍʹ ˔ˊʺˋʹ ˁˊʹˍʽˁ˗˄ ˒ˎˍ˗˄ ˋˍˇˎˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΤ ʶύ ʃ̌ ʽʶˌ ʶʾ˄ʰʽ ˇʽ 

ʴ˄˗ˋʶʽˌ ˁʰʽ ˇʽ ˋˍʱˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ˔˂˖ˊʾʵʰ ˍʹˌ ɼˊʺˍʹˌ, ˃̄ ˇˊʶʾ ˄ʰ 

ˎˉʱˊ˅ʶʽ ʰˏ˅ʹˋʹ ˍ˖˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ʰ˂˂ʰʴʺ ˍ˖˄ ˋˍʱˋʶ˖˄Σ ˃ʶˍʱ ʰˉˈ ˉʰˊʷ˃ʲʰˋʹ ˋʶ 

˃ʰʻʹˍʷˌ ʵʹ˃ˇˍʽˁˇˏΤ ɾˉˇˊʶʾ ˄ʰ ˎˉʱˊ˅ʶʽ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˖ˌ ˉˊˇˌ ˍʹ˄ ʽʻʰʴʶ˄ʺ 

˔˂˖ˊʾʵʰ ʰˏ˅ʹˋʹ ˍ˖˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ʰ˂˂ʰʴʺ ˍ˖˄ ˋˍʱˋʶ˖˄Σ ˃ʶˍʱ ʰˉˈ ˉʰˊʷ˃ʲʰˋʹ ˋʶ 

ʶ˄ʺ˂ʽˁʶˌΤ 

ʃʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ʷˊʶˎ˄ʰˌ ˋʶ ʲʽˇˍʽˁˇˏˌ ˁʰʽ ʰʲʽˇˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ 

ʽʻʰʴʶ˄˗˄ ˁʰʽ ʶˉʽʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄, ̌  ˋˍˈ˔ˇˌ ʶʾ˄ʰʽ ˄ ʰ h˄ʰʵʶʽ˔ˍʶʾ ́  ʶˉʾʵˊʰˋʺ ˍˇˎˌ 

ʶˉʾ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ʰ˂˂ʱ ˁʰʽ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ʹ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹΣ ʹ ʵʽʱ˔ˎˋʹ ˍʹˌ 

ʴ˄˗ˋʹˌΣ ʹ ʶ˄ʻʱˊˊˎ˄ˋʹ ˍʹˌ ˁˇʽ˄ʺˌ ʴ˄˗˃ʹˌ ʴʽʰ ˍʹ˄ ˉˊˇʰʴ˖ʴʺ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁ˗˄ 

ʻʶ˃ʱˍ˖˄ ʵʽʰˍʺˊʹˋʹˌ ˃ʷˋʰ ʰˉˈ ʲʽ˗ˋʽ˃ʶˌ ˋˍˊʰˍʹʴʽˁʷˌΣ ʹ ˉˊˇʹʴ˃ʷ˄ʹ ʴ˄˗ˋʹ ˍʹˌ 

ˋʹ˃ʰˋʾʰˌ ˍʹˌ ˉˊˇˋˍʰˋʾʰˌ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˁʰʻ˗ˌ ˁʰʽ ʹ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹΣ ʹ 

ˁʰˍʱʵʶʽ˅ʹ ˁʰʽ ʹ ˋˎ˄ʶʽʵʹˍˇˉˇʾʹˋʹ ˍʹˌ ʱ˃ʶˋʹˌ ˋ˔ʷˋʹˌ ˃ʶˍʰ˅ˏ ˇʽˁˇ˂ˇʴʾʰˌ ˁʰʽ 

ʰ˄ʻˊ˗ˉʽ˄ʹˌ ˎʴʶʾʰˌΦ ɮ˄ʰʵʶʽˁ˄ˏˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ 

ˋˍˇˎˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˖ˌ ʰˉʰˊʰʾˍʹˍˇ ˋˍˇʽ˔ʶʾˇ  ʵʽʰˍʺˊʹˋʹˌ ˍʹˌ ˉˇ˂ʽˍʽˋˍʽˁʺˌ ˃ʰˌ 

ˁ˂ʹˊˇ˄ˇ˃ʽʱˌΣ ˍʹˌ ʶˎʹ˃ʶˊʾʰˌ ˍ˖˄ ˉˇ˂ʽˍ˗˄ ˁʰʽ ˍʹˌ ʶˉʾˍʶˎ˅ʹˌ ˁʰ˂ˏˍʶˊ˖˄ ˂ʶʽˍˇˎˊʴʽ˗˄ 

ˍ˖˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Φ ɾʶ ˍʹ ʵʽʶ˅ʰʴ˖ʴʺ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ʷˊʶˎ˄ʰˌΣ 

ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˇ ˋˍˈ˔ˇˌ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʰ˄ʶ˅ʱˊˍʹˍʹˌΣ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˁʰʽ 

ˁʰʽ˄ˇˍˈ˃ˇˎ ˋˁʷ˕ʹˌΣ ˉˇˎ ʰˉʰʽˍʶʾˍʰʽ ʴʽʰ ˍʹ˄ ˉˊˇˋʷʴʴʽˋʹ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ 

ʶˉʽˉˍ˗ˋʶ˖˄Σ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˁʰʽ ʹ ʰʶʽ˒ˇˊʾʰ ʰˉˇˍʶ˂ˇˏ˄ ʷ˄ʰ 

ʶˊʶˎ˄ʹˍʽˁˈ ˉʶʵʾˇ ˃ʶ ʰˎ˅ʰ˄ˈ˃ʶ˄ʶˌ ˉˊˇˁ˂ʺˋʶʽˌΦ 

 ɼʱʻʶ ˁʶ˒ʱ˂ʰʽˇ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽʵʰˁˍˇˊʽˁʺˌ ʵʽʰˍˊʽʲʺˌ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ 

ˁʰʽ˄ˇˍˈ˃ˇ ʷˊʶˎ˄ʰΣ ˃ʶ ˋˁˇˉˈ ˄ʰ ˃ʶ˂ʶˍʹʻˇˏ˄ ˁʰʽ ˄ʰ ʰˉʰ˄ˍʹʻˇˏ˄ ˍʰ ʶˊʶˎ˄ʹˍʽˁʱ 

ʶˊ˖ˍʺ˃ʰˍʰΦ ɱʽʰ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ˇˊʴʱ˄˖ˋʹ ˍʹˌ ˋˏ˄ˍʰ˅ʹˌ ˁʰʽ ˍʹ ʵʽʶˎˁˈ˂ˎ˄ˋʹ ˍˇˎ 

ʰ˄ʰʴ˄˗ˋˍʹΣ ˍ ̌ˉʰˊʱˊˍʹ˃ʰ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ˁʱʻʶ ˁʶ˒ʱ˂ʰʽˇ όˈˉˇˎ ˎˉʱˊ˔ʶʽύΣ  

ʲˊʾˋˁʶˍʰʽ ˋˍˇ ˍʷ˂ˇˌ ˍˇˎ ʰ˄ˍʾˋˍˇʽ˔ˇˎ ˁʶ˒ʰ˂ʰʾˇˎΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ 

ˉʰˊˇˏˋʰˌ ʵʽʰˍˊʽʲʺˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˇʽ ʷ˖ˌ ˋʺ˃ʶˊʰ ʵʹ˃ˇˋʽʶˏˋʶʽˌ ˋʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ 

ˉʶˊʽˇʵʽˁʱ ˁʰʽ ˉˊʰˁˍʽˁʱ ˋˎ˄ʶʵˊʾ̟ Σ˄ ˉˇˎ ʲʰˋʾˋˍʹˁʰ˄ ˋˍʰ ʶˊʶˎ˄ʹˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʰˉˈ ˍʰ ʶˉʽ˃ʷˊˇˎˌ ˁʶ˒ʱ˂ʰʽʰ ˍʹˌ ʵʽʰˍˊʽʲʺˌΦ 

ʆʷ˂ˇˌ ʶˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽ ʰ˄ ˁʰʽ ˋˍˇ˄ ʰˊ˔ʽˁˈ ˋ˔ʶʵʽʰˋ˃ˈ ˍʰ ˁˏˊʽʰ ʶˊ˖ˍʺ˃ʰˍʰ 

ʴʽʰ ˍʹ ʵʽʰˍˊʽʲʺ ʺˍʰ˄ мύ ˇʽ ˋ˔ʷˋʶʽˌ ʲʽˇˍʽˁ˗˄ ˁʰʽ ʰʲʽˇˍʽˁ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ όˋʶ ʽʻʰʴʶ˄ʺ/  

ʶˉʽʴʶ˄ʺ ˒ˎˍʱύ ˁʰʽ нύ ˇʽ ʴ˄˗ˋʶʽˌ ˁʰʽ ˇʽ ˋˍʱˋʶʽˌ ˍ˖˄ ˃ʰʻʹˍ˗˄ ʵʹ˃ˇˍʽˁˇˏ ˉˊʽ˄ ˁʰʽ ˃ʶˍʱ 

ʰˉˈ ˉʰˊʷ˃ʲʰˋʹ, ˎ ˉʺˊ˅ʶ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹΦ ɳ˅ʰʽˍʾʰˌ ˍ˖˄ ˉʶˊʽˇˊʽˋˍʽˁ˗˄ ˃ʷˍˊ˖˄ ʴʽʰ ˍʹ˄ 

ˉʰ˄ʵʹ˃ʾʰ COVID 19, ʹ ʶˉʾˋˁʶ˕ʹ ˁʰʽ ʹ ʵʽʶ˅ʰʴ˖ʴʺ ˁʱˉˇʽʰˌ ʶˁˉʰʽʵʶˎˍʽˁʺˌ 

ˉʰˊʷ˃ʲʰˋʹˌ ˋˍʰ ˋ˔ˇ˂ʶʾʰ ʺˍʰ˄ ʰʵˏ˄ʰˍʹΦ ɮˎˍˈ ʶʾ˔ʶ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ˉˊˇˋˍʶʻˇˏ˄ 

ˁʱˉˇʽʰ ʶˉʽˉ˂ʷˇ˄ ʶˊʶˎ˄ʹˍʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰΣ ˁʰʻ˗ˌ ˁʰʽ ˄ʰ ʴʾ˄ʶʽ ʰ˅ʽˇ˂ˈʴʹˋʹ ʴ˄˗ˋʶ˖˄ ˁʰʽ 

ˋˍʱˋʶ˖˄ ʴʽʰ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˁʰʽ ʶ˄ʺ˂ʽˁ˖˄ ˁʰˍˇʾˁ˖˄ ˍˇˎ ˄ʹˋʽˇˏΣ ˉˇˎ 

ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ̀ ʶ ˉˇʽˇˍʽˁʺ ʷˊʶˎ˄ʰΦ 
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мΦмΦ ɹʻʰʴʶ˄ʺ ˒ˎˍʱ ˋˍʹ˄ ɳ˂˂ʱʵʰ 

ɶ ɳ˂˂ʱʵʰ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ˄ˇˍʽˈˍʶˊˇ ʱˁˊˇ ˍʹˌ ɰʰ˂ˁʰ˄ʽˁʺˌ ʋʶˊˋˇ˄ʺˋˇˎΣ ʷ˔ʶʽ 

ˋˎ˄ˇ˂ʽˁʺ ˔ʶˊˋʰʾʰ ʷˁˍʰˋʹ ˉʶˊʾˉˇˎ монΦллл ˍʶˍˊʰʴ˖˄ʽˁʱ ˔ʽ˂ʽˈ˃ʶˍˊʰ (Arianoutsou et 

al., 2010) ˁʰʽ ʶʾ˄ʰʽ ˃ʽʰ ˔˗ˊʰ ˃ʶ ˉ˂ˇˏˋʽʰ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˁʰʽ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΦ ɹʻʰʴʶ˄ʺ 

ʶʾ˄ʰʽ ˍʰ ˒ˎˍʽˁʱ ʶʾʵʹ ̱ ʹˌ ˔˂˖ˊʾʵʰˌ ʶ˄ˈˌ ˍˈˉˇˎ, ̄ ˇˎ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ʶ˄ˍˈˌ ˍ˖˄ ˇˊʾ˖˄ ˍˇˎ 

˒ˎˋʽˁˇˏ ʶˏˊˇˎˌ ʶ˅ʱˉ˂˖ˋʺˌ ˍˇˎˌ ˁʰʽ ˍʰ ˇˉˇʾʰ ʰˎˍˇ˒ˏˇ˄ˍʰʽ ˔˖ˊʾˌ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʺ 

ʱ˂˂ʹ ʶ˅˖ʴʶ˄ʺ ˉʰˊʷ˃ʲʰˋʹΣ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰˌ ˃ʽˁˊˇˏˌ ʺ ˃ʶʴʱ˂ˇˎˌ ˒ˎˋʽˁˇˏˌ 

ˉ˂ʹʻˎˋ˃ˇˏˌΦ ɴ˄ʰ ʽʻʰʴʶ˄ʷˌ ˒ˎˍˈ ˉΦ˔Φ ˋʶ ʷ˄ʰ ˄ʹˋʾ ʵʶ˄ ˋˎ˄ʰ˄ˍʱˍʰʽ ʰˉʰˊʰʾˍʹˍʰ ˋʶ ˈ˂ˇ 

ˍˇ ˄ʹˋʾΣ ʰ˂˂ʱ ˃ˉˇˊʶʾ ˄ʰ ˒ˏʶˍʰʽ ˋʶ ˁʱˉˇʽʶˌ ˉʶˊʽˇ˔ʷˌ ˁʰʽ ˄ʰ ʰˉˇˎˋʽʱʸʶʽ ʰˉˈ ʱ˂˂ʶˌΣ ˃ʶ 

ˍʰ ̌̔ ˁˇˋˎˋˍʺ˃ʰˍʰ ˃ʶˋˇʴʶʽʰˁˇˏ ˍˏˉˇˎ ˄ʰ ˁh ˂ˏˉˍˇˎ˄ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍˇ пл҈ ˍʹˌ 

ɳ˂˂ʱʵʰˌ (Arianoutsou, 2001)Φ ɶ ˂ʶˁʱ˄ʹ ˍʹˌ ɾʶˋˇʴʶʾˇˎ ˒ʽ˂ˇ˅ʶ˄ʶʾ ˉʶˊʾˉˇˎ ˍˇ  т҈ ˍ˖˄ 

˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˍʹˌ ʴʹˌ ˁʰʽ ʵʽˁʰʾ˖ˌ ʷ˔ʶʽ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ ˖ˌ ʷ˄ʰ ʰˉˈ ˍʰ ˉʰʴˁˈˋ˃ʽʰ 

hotspots όˉʶˊʽˇ˔ʺ ˃ʶ ˎ˕ʹ˂ʺ ˍʰ˅ʽ˄ˇ˃ʽˁʺΣ ˒ˎ˂ˇʴʶ˄ʶˍʽˁʺ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁʺ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰύΣ ˈˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ нΦллл ʶʾʵʹ ʰ˄ʱ мрΦллл km2, ˃ʶ 

ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˍˇ мл҈ ʶ˅ ʰˎˍ˗˄ ˄ʰ ʶʾ˄ʰʽ  ˋˍʶ˄ˇʶ˄ʵʹ˃ʽˁʱ ʶʾʵʹΣ ʵʹ˂ʰʵʺ ʶʾʵʹ ˉˇˎ 

ˎˉʱˊ˔ˇˎ˄ ˃ˈ˄ˇ ˋʶ ˃ʽʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺ  ό.ŀǊǊŜŘƻ Ŝǘ ŀƭΦΣ нлмсΤ /ŀƷŀŘŀǎ Ŝǘ ŀƭΦΣ 

2014; Cowling et al., 1996a; Fois et al., 2020). 

ɶ ˉˊˇʷ˂ʶˎˋʹ ˁʰʽ ˁʰˍʰ˄ˇ˃ʺ ˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ ˔˂˖ˊʾʵʰˌ ˁʰʽ ʹ ʶ˃˒ʱ˄ʽˋʹ ˍ˖˄ 

ʶ˄ʵʹ˃ʽˁ˗˄ ʶʽʵ˗˄ ʷ˔ˇˎ˄ ˋˎ˄ʵʶʻʶʾ ˃ʶ ˉʰ˂ʰʽˇʴʶ˖ʴˊʰ˒ʽˁʱ ˃ˇˍʾʲʰΦ ɶ 

ˉʰ˂ʰʽˇʴʶ˖ʴˊʰ˒ʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˍʹˌ ɳ˂˂ʱʵʰˌΣ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˉˊˈˋ˒ʰˍʹ ˁʰʽ ˉʶˊʾˉ˂ˇˁʹ ˃ʶ  

ˍˇ ɳ˂˂ʹ˄ʽˁˈ ˍˈ˅ˇ ˄ʰ ʲˊʾˋˁʶˍʰʽ ˋʶ ˃ʽʰ ʶ˄ʶˊʴʺ ʴʶ˖˂ˇʴʽˁʺ ˉʶˊʽˇ˔ʺ ˉˇˎ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ 

ʰˉˈ ˍʹ˄ ˏˋˍʶˊʹ ˋˏʴˁˊˇˎˋʹ ˍ˖˄ ɾʶˋˇʸ˖ʽˁ˗˄ ˁʰʽ ˍ˖˄ ɼʰʽ˄ˇʸ˖ʽˁ˗˄ ʶˎˊ˖ˉʰʿˁ˗˄ ˁʰʽ 

ʰ˒ˊʽˁʰ˄ʽˁ˗˄ ˉ˂ʰˁ˗˄ (Georghiou and Delipetrou, 2010). ɶ ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʾʰ ˁʰʽ ˍʰ 

ˉ˂ˇˏˋʽʰ ˄ʹˋʽ˖ˍʽˁʱ ˋˎ˃ˉ˂ʷʴ˃ʰˍʰΣ ˂ʶʽˍˇˏˊʴʹˋʰ˄ ˁʰˍʱ ˍʹ ʴʶ˖˂ˇʴʽˁʺ ʽˋˍˇˊʾʰ ˍʹˌ 

˔˗ˊʰˌ ˖ˌ ʶ˄ʵʽʱ˃ʶˋʰ ˁʰˍʰ˒ˏʴʽʰ ˁʰʽ ˁʷ˄ˍˊʰ ʰˉˇ˃ˈ˄˖ˋʹˌ ˔˂˖ˊʾʵʰˌΣ ˍ˖˄ ʴˏˊ˖ 

ˉʶˊʽˇ˔˗˄ (Arianoutsou, 2001). 

ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˒ˏˇ˄ˍʰʽ ˉʶˊʾˉˇˎ сΦллл ʵʽʰ˒ˇˊʶˍʽˁʱ ʶʾʵʹ 

˒ˎˍ˗˄Σ ʰˉˈ ˍʰ ˇˉˇʾʰ ˍˇ нн҈ ˉʶˊʾˉˇˎ ʶʾ˄ʰʽ ʶ˄ʵʹ˃ʽˁʱ (Dimopoulos et al., 2016)Φ ɶ 

ʶ˂˂ʹ˄ʽˁʺ ˔˂˖ˊʾʵʰΣ ˉˇˎ ʶʾ˄ʰʽ  ˁˎˊʾ˖ˌ ˃ʶˋˇʴʶʽʰˁʺΣ ʷ˔ʶʽ ˃ʽˁˊˈ ʰˊʽʻ˃ˈ  ˍˊˇˉʽˁ˗˄ ˁʰʽ 

ˎˉˇˍˊˇˉʽˁ˗˄ ˒ˎˍ˗˄Σ ˍʰ ˇˉˇʾʰ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ˖ˌ ζˉʰ˂ʰʽˈ-˃ʶˋˇʴʶʽʰˁʱη ˁʰʽ 

ʶ˅ʶ˂ʾ˔ʻʹˁʰ˄ ˁʰˍʱ ˍʹ˄ ˉˊˇ-ʃ˂ʶʽˈˁʰʽ˄ˇˎ ˁʰʽ ˍʹ˄ ʃ˂ʶʽˈˁʰʽ˄ˇ ˉʶˊʾˇʵˇ όˁʰˍʱ˂ˇʽˉʰ 

˔˂˖ˊʾʵʰˌ ˉˇˎ ʶ˅ʰ˒ʰ˄ʾˋˍʹˁʰ˄ ˁʰˍʱ ˍˇˎˌ ˉʰʴʶˍ˗˄ʶˌύ ˁʰʽ ζ˃ʹ-˃ʶˋˇʴʶʽʰˁʱη ˃ʹ 

ˍˊˇˉʽˁʱ ˒ˎˍʱ ˉˇˎ ʶ˃˒ʰ˄ʾˋˍʹˁʰ˄ ˃ʶˍʱ ˍʹ˄ ʶˉʽˁˊʱˍʹˋʹ ˍˇˎ ˃ʶˋˇʴʶʽʰˁˇˏ ˁ˂ʾ˃ʰˍˇˌ 

(Georghiou and Delipetrou, 2010)Φ ɳˉʾˋʹˌΣ ʹ ʶ˂˂ʹ˄ʽˁʺ ˔˂˖ˊʾʵʰ ʷ˔ʶʽ ʶˉʹˊʶʰˋˍʶʾ ʰˉˈ 

ˍʹ ˃ʶˍʰ˄ʱˋˍʶˎˋʹ ʶʽʵ˗˄ ʰˉˈ ɮ˄ʰˍˇ˂ʺ ˉˊˇˌ ɲˏˋʹ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ɾʶʽˈˁʰʽ˄ˇˎ 

ˁʰʽ ʰˉˈ ˍʹ ˃ʶˍʰ˄ʱˋˍʶˎˋʹ ʰˉˈ ɰˇˊˊʱ ˉˊˇˌ ɿˈˍˇΣ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰ˄ ˋʶ  

ʵʽʰʵˇ˔ʽˁʱ ˁˏ˃ʰˍʰΦ  

H ɳ˂˂ʱʵʰ ʶʾ˄ʰʽ ˁʰˍʱ ˁˏˊʽˇ ˂ˈʴˇ ˔˗ˊʰ ˄ʹˋʽ˖ˍʽˁʺΣ ˃ʶ ˉ˂ˇˏˋʽˇ ʰ˄ʱʴ˂ˎ˒ˇ ˁʰʽ 

ˎ˕ʹ˂ˈ ˉˇˋˇˋˍˈ ˇˊʶʽ˄˗˄ ˈʴˁ˖˄Φ ʅˍʽˌ ˉʰˊʱˁˍʽʶˌ ˁʰʽ ˇˊʶʽ˄ʷˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɳ˂˂ʱʵʰˌ 

˒ˏʶˍʰʽ ˉʶˊʾˉˇˎ ˍˇ мтΣн҈ ˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ ˔˂˖ˊʾʵʰˌ (Dimopoulos et al., 2016)Φ ʆʰ 
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˔ʶˊˋʰʾʰ ˃ʶˋˇʴʶʽʰˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΣ ʶˁˍʶʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʰˁˍˇʴˊʰ˃˃ʺ ʷ˖ˌ  

ˎ˕ˈ˃ʶˍˊˇ улл ˃ʷˍˊ˖˄ ˁʰʽ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˍˈˋˇ ˋˍʹ˄ ʹˉʶʽˊ˖ˍʽˁʺ ˔˗ˊʰ ˈˋˇ ˁʰʽ ˋˍʰ 

˄ʹˋʽʱ (Arianoutsou, 2001)Φ ɶ ˁʱ˂ˎ˕ʹ ˍˇˎ ɳ˂˂ʰʵʽˁˇˏ ˔˗ˊˇˎ ʰˉˈ ˔˂˖ˊʾʵʰ ʶʾ˄ʰʽ 

ˉʶˊʾˉˇˎ мтΣт҈ ˂ʶʽ˃˗˄ʶˌ ˁʰʽ ʻʰ˃˄ˈˍˇˉˇʽ όˉʰˊʰʻʰ˂ʱˋˋʽˇʽΣ ˉʶʵʽ˄ˇʾΣ ˇˊʶʽ˄ˇʾύΣ  моΣт҈ 

ʵʰˋʽˁʷˌ ʶˁˍʱˋʶʽˌΣ мрΣп҈ ˒ˊˎʴʰ˄ˈˍˇˉˇʽΣ ʰ˂ˉʽˁʺ ˔˂˖ˊʾʵʰ мнΣс҈Σ ˒ˎˍʱ ˉˇˎ ˒ˏˇ˄ˍʰʽ 

ˋʶ ʴˁˊʶ˃ˇˏˌ ό˔ʰˋ˃ˈ˒ˎˍʰύ фΣл҈Σ ˉʰˊʱˁˍʽˇʽ ˇʽˁˈˍˇˉˇʽ пΣс҈ ˁʰʽ ˔˂˖ˊʾʵʰ ʴ˂ˎˁˇˏ ˄ʶˊˇˏ 

8,9% (Dimopoulos et al., 2016). 

ɶ ɳ˂˂ʱʵʰ ʶʾ˄ʰʽ ˃ʽʰ ʰˉˈ ˍʽˌ ˉ˂ˇˎˋʽˈˍʶˊʶˌ ˔˗ˊʶˌ ˋʶ ʶ˄ʵʹ˃ʽˁʱ ˒ˎˍʱ ʰ˄ʱ ˍʹ˄ 

ɳˎˊ˗ˉʹ ˃ʶ ˉʶˊʾˉˇˎ мΦнту ʶ˄ʵʹ˃ʽˁʱ ʶʾʵʹ ʰʴʴʶʽˈˋˉʶˊ˃˖˄ ˒ˎˍ˗˄ (Baltzoi et al., 2015). 

ʆʰ ʶ˄ʵʹ˃ʽˁʱ ʶʾʵʹ ˍʹˌ ɳ˂˂ʱʵʰˌ, ˈˉˇˎ ʶ˄ʵʹ˃ʽˁʱ ʶʾ˄ʰʽ ˍʰ ˒ˎˍʱ ˉˇˎ ʰˎˍˇ˒ˏˇ˄ˍʰʽ ˁʰʽ 

ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˋʶ ˃ʾʰ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺΣ ʰ˄ʺˁˇˎ˄ ˋʶ рс ˇʽˁˇʴʷ˄ʶʽʶˌ 

ˁʰʽ нпн ʴʷ˄ʹ ˃ʶ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ˄ʰ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˋʶ ˋˍʶ˄ˈ ʴʶ˖ʴˊʰ˒ʽˁˈ ˁʰʽ 

ˎ˕ˇ˃ʶˍˊʽˁˈ ʶˏˊˇˌ ˁʰˍʰ˄ˇ˃ʺˌ (Georghiou and Delipetrou, 2010). ʁ ʶ˄ʵʹ˃ʽˁˈˌ 

ˉ˂ˇˏˍˇˌ ˁʰʽ ˍˇ  ˉˇˋˇˋˍˈ ʶ˄ʵʹ˃ʽˋ˃ˇˏΣ ʵʶ˄ ˁʰˍʰ˄ʷ˃ʶˍʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ ˋʶ ˇ˂ˈˁ˂ʹˊʹ ˍʹ 

˔˗ˊʰΣ ʰ˂˂ʱ ˋˎ˄ʰ˄ˍʱˍʰʽ ʽʵʽʰʾˍʶˊʰ ʰˎ˅ʹ˃ʷ˄ˇˌ ˋʶ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ˄ˈˍʽʰˌ ˁʰʽ ˁʶ˄ˍˊʽˁʺˌ 

ɳ˂˂ʱʵʰˌΦ ʇ˕ʹ˂ˈˍʶˊˇ ʰˊʽʻ˃ˈ ʶ˄ʵʹ˃ʽˁ˗˄ ʶʽʵ˗˄ ˁʰʽ taxa ˁ ʰˍʷ˔ʶʽ ʹ ʃʶ˂ˇˉˈ˄˄ʹˋˇˌ  όпсп 

ǘŀȄŀύΣ ˃ʶ ʵʶˏˍʶˊʹ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɼˊʺˍʹˌ ς ɼʰˊˉʱʻˇˎ όофн ǘŀȄŀύΣ ˁʰʽ ˍˊʾˍʹ ˍʹ˄ ʅˍʶˊʶʱ 

ɳ˂˂ʱʵʰ όосу ǘŀȄŀύ (Dimopoulos et al., 2016).  

ʃʶˊʾˉˇˎ ˍˇ ту҈ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʶ˄ʵʹ˃ʽˁ˗˄ ˁʰʽ ˋˍʶ˄ˇʶ˄ʵʹ˃ʽˁ˗˄ ʶʽʵ˗˄ 

ˋˎ˄ʰ˄ˍʽˇˏ˄ˍʰʽ ˋʶ ʰˉˈˁˊʹ˃˄ʰ ʲˊʱ˔ʽʰΣ ˎ˕ʹ˂ˈ ˎ˕ˈ˃ʶˍˊˇΣ ˅ʹˊʷˌ ˃ʶˋˇʴʶʽʰˁʷˌ ˁʰʽ 

ˉʰˊʰʻʰ˂ʱˋˋʽʶˌ ʶˁˍʱˋʶʽˌΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ ˈˍʽ ʹ ɳ˂˂ʱʵʰ ˁʰˍˇʽˁʺʻʹˁʶ ʰˉˈ 

ˍʰ ʰˊ˔ʰʾʰ ˔ˊˈ˄ʽʰΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ʹ ʰ˄ʻˊ˗ˉʽ˄ʹ ˉʰˊʷ˃ʲʰˋʹ  ˄ʰ ʷ˔ʶʽ ˉˊˇˁʰ˂ʷˋʶʽ 

ʰ˂˂ʰʴʷˌ ˋˍʹ˄ ʰˎˍˇ˒ˎʺ ˔˂˖ˊʾʵʰΣ ˃ʶ ˍʽˌ  ʴʶ˖ˊʴʽˁʷˌ ʶˁˍʱˋʶʽˌ ˄ʰ ˁʰˍʰ˂ʰ˃ʲʱ˄ˇˎ˄ ˍˇ 

18,1% (Dimopoulos et al., 2016)Φ ʁʽ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʶˉʷʵˊʰˋˋʰ˄ ˁʰʽ 

ʵʽʰ˃ˈˊ˒˖ˋʰ˄ ʰˊˁʶˍʱΣ ˁˎˊʾ˖ˌ ˍˇ ˉʰˊʱˁˍʽˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˍʹˌ ɾʶˋˇʴʶʾˇˎ 

(Zamora et al., 2007)Φ ɱʽʰ ˉʱ˄˖ ʰˉˈ млΦллл ˔ˊˈ˄ʽʰ ˉʰˊʱʴˇ˄ˍʶˌ ˈˉ˖ˌ ʹ  ʴʶ˖ˊʴʾʰΣ  ʹ 

ˁˍʹ˄ˇˍˊˇ˒ʾʰ ό˃ʶ ˒ˎ ˍˇ˒ʱʴʰ ʸ˗ʰ ˁʰʽ ˋˁˈˉʽ˃ˇ ʶ˃ˉˊʹˋ˃ˈύ ˁʰʽ ʹ ʰ˄ʶ˅ʷ˂ʶʴˁˍʹ 

ˎ˂ˇˍˈ˃ʹˋʹΣ ʶʾ˔ʰ˄ ˃ʽʰ ʰˊ˄ʹˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ (Arianoutsou, 2001)Φ ʆʽˌ 

ˍʶ˂ʶˎˍʰʾʶˌ ʵʶˁʰʶˍʾʶˌΣ  ˉʰˊʱʴˇ˄ˍʶˌ ˈˉ˖ˌ ˇ ˍˇˎˊʽˋ˃ˈˌΣ ʹ ʰˋˍʽˁˇˉˇʾʹˋʹΣ ʹ ʶʽˋʰʴ˖ʴʺ 

ʰ˂˂̝̍ʻˇ˄˖˄ ˒ˎˍ˗˄ ˁΦʱΦ ˉˊˇˁʱ˂ʶˋʰ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʰ˂˂ˇʽ˗ˋʶʽˌ ˋʶ ʲʽˈˍˇˉˇˎˌΣ ˁˎˊʾ˖ˌ 

ˍ˖˄ ˉʰˊʱˁˍʽ˖˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄ (Tzatzanis et al., 2003).  

ɹʵʽʰʾˍʶˊˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˖ˌ ˉˊˇˌ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˉʰˊˇˎˋʽʱʸʶʽ ʹ ˄ʹˋʽ˖ˍʽˁʺ 

˔˂˖ˊʾʵʰΣ ʶˉʶʽʵʺ ʷ˔ʶʽ ˉˊˇˋʰˊ˃ˇˋˍʶʾ ʺ ʰˁˈ˃ʹ ˁʰʽ ʶ˅ʶ˂ʽ˔ʻʶʾ ˋʶ ʰˉˇ˃ˈ˄˖ˋʹΦ ʆʰ 

˄ʹˋʽ˖ˍʽˁʱ ˒ˎˍʽˁʱ ʶʾʵʹ ʴʶ˄ʽˁʱΣ ˈˉ˖ˌ ˁʰʽ ˋˍʹ˄ ɼˊʺˍʹΣ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˎ˔˄ʱ ˋʶ ˃ʽˁˊʷˌ 

ʴʶ˖ʴˊʰ˒ʽˁʷˌ ˉʶˊʽˇ˔ʷˌΣ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎˌ ʲʽˈˍˇˉˇˎˌ ˁʰʽ 

ʶʾ˄ʰʽ ˉʽˇ ʶˎʱ˂˖ˍʰ ˋˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˃ʹ ʴʹʴʶ˄˗˄ ʰ˄ˍʰʴ˖˄ʽˋˍ˗˄ (Fois et al., 2020).  

 

мΦнΦ ɹʻʰʴʶ˄ʺ ˒ˎˍʱ ˋˍʹ˄ ɼˊʺˍʹ 

мΦнΦмΦ ɶ ɼˊʺˍʹ ˃ʷˋʰ ʰˉˈ ˍˇ ˉʷˊʰˋ˃ʰ ˍˇˎ ˔ˊˈ˄ˇˎ  

ɶ ɼˊʺˍʹΣ ˁʰˍʷ˔ʶʽ ˋˍˊʰˍʹʴʽˁʺ ʴʶ˖ˉˇ˂ʽˍʽˁʺ ʻʷˋʹ ˋˍʹ ˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁʺ ˂ʶˁʱ˄ʹ 

ˍʹˌ ɾʶˋˇʴʶʾˇˎ ʰ˄ʱ˃ʶˋʰ ˋʶ ˍˊʶʽˌ ʹˉʶʾˊˇˎˌ όɳˎˊ˗ˉʹΣ ɮˋʾʰΣ ɮ˒ˊʽˁʺύ ˁʰʽ ʶʾ˄ʰʽ ˍˇ 
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ˉʷ˃ˉˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˄ʹˋʾ ˋˍʹ  ɾʶˋˈʴʶʽˇ ˁʰʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˄ʹˋʾ ˍʹˌ ɳ˂˂ʱʵʰˌΦ ɾʷˋʰ 

ʰˉˈ ˍˇ ˉʷˊʰˋ˃ʰ ˍʹˌ ˃ʰˁˊʰʾ˖˄ʹˌ ʴʶ˖˂ˇʴʽˁʺˌ ʽˋˍˇˊʾʰˌ ˍˇˎ ˄ʹˋʽˇˏΣ ˇʽ ˋˎ˄ʶ˔ʶʾˌ 

ʶ˄ʰ˂˂ʰʴʷˌ ˅ʹˊʱˌ ˁʰʽ ʻʱ˂ʰˋˋʰˌΣ ʹ ʵʽʱʲˊ˖ˋʹΣ ʹ ʽʸʹ˃ʰˍˇʴʷ˄ʶˋʹ ˁʰʽ ˇʽ ˒ˎˋʽˁˇ˔ʹ˃ʽˁʷˌ 

ʵʽʶˊʴʰˋʾʶˌΣ ʵʽʰ˃ˈˊ˒˖ˋʰ˄ ˍ ̌h ˄ʱʴ˂ˎ˒ˇ ʰˉˈ ˍˇ ˇˉˇʾˇ ́  ɼˊʺˍʹ ʰˉʷˁˍʹˋʶ ˍʹ ˋʹ˃ʶˊʽ˄ʺ 

ˍʹˌ ˃ˇˊ˒ʺ όɲʶˊ˃ʽˍʸʱˁʹˌ ŀƴŘ ɿˍˊʾ˄ʽʰΣ нлнмύ. ɶ ɼˊʺˍʹ ʷ˔ʶʽ ʶˉʽ˒ʱ˄ʶʽʰ уΦоор ƪƳ2 ˁʰʽ 

ˉ˂ʹʻˎˋ˃ˈ ˉˇˎ ˅ʶˉʶˊ˄ʱ ˍˇˎˌ сллΦллл ˁʰˍˇʾˁˇˎˌ (Giatrakos et al., 2009; Tzatzanis et 

al., 2003).  

ɶ ɼˊʺˍʹ ʵʶ˄ ʶʾ˔ʶ ˉʱ˄ˍʰ ˍʹ ˋʹ˃ʶˊʽ˄ʺ ˍʹˌ ˃ˇˊ˒ʺΦ ʅ˔ʹ˃ʰˍʾˋˍʹˁʶ ʰˉˈ ˍʰ 

ˎˉˇ˂ʶʾ˃˃ʰˍʰ ˍˇˎ ˖ˁʶʰ˄ˇˏ ˍʹˌ ʆʹʻˏˇˌ ˁʰʽ ʶʾ˄ʰʽ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ʰ˂ˉʽˁʺˌ ˇˊˇʴʷ˄ʶˋʹˌ 

όɲʶˊ˃ʽˍʸʱˁʹˌ ŀƴŘ ɿˍˊʾ˄ʽʰΣ нлнмύΦ ʃˊʽ˄ ʰˉˈ ˉʶˊʾˉˇˎ оу - нпΣс ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊˈ˄ʽʰ 

ʶ˃˒ʰ˄ʾˋˍʹˁʶ ˋˍˇ ɮʽʴʰʾˇ ˋˍʶˊʽʱ ˁʰʽ ˃ʶˍʱ ʰˉˈ ʷ˄ˍˇ˄ʹ ˋʶʽˋ˃ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ 

ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˍˇ ˄ʹˋʾ ˍʹˌ ɼˊʺˍʹˌΣ ˉˇˎ ʵʽʰ˔˖ˊʾˋˍʹˁʶ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ  ʰˉˈ ˍˇ ˍˈ˅ˇ 

ˍˇˎ ɿˈˍʽˇˎ ɮʽʴʰʾˇˎΣ ˉˊʽ˄  ʰˉˈ рΣн ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊˈ˄ʽʰ (Fielding and Turland, 2005; 

Strasser et al., 2018)Φ ʆˇ ˄ʹˋʾ ʲˎʻʾˋˍʹˁʶ ˁʰʽ ʰ˄ʰʵˏʻʹˁʶ ˍˊʶʽˌ ˒ˇˊʷˌ ʰˉˈ ˍˇ ˍʷ˂ˇˌ ˍˇˎ 

ʃʰ˂ʰʽˇʸ˖ʽˁˇˏ ˖ˌ ˍʹ ʲʱˋʹ ˍˇˎ ɾʶʽˈˁʰʽ˄ˇˎ όʰˊ˔ʺ ɿʶˇʴʶ˄ˇˏˌύ ˉʶˊʽˈʵˇˎΣ ˇˉˈˍʶ ˁʰʽ 

ʰ˄ʰʵˏʶˍʰʽ ʶˁ ˄ʷˇˎΣ ˃ʷˋʰ ʰˉˈ ˍʹ ʻʱ˂ʰˋˋʰΣ ˖ˌ ˍˊʾʰ ˔˖ˊʽˋˍʱ ˄ʹˋʽʱΣ ˉˇˎ ˋ˔ʹ˃ʱˍʽʸʰ˄ 

ˇʽ ˇˊʶʽ˄ˇʾ ˈʴˁˇʽ ɽʶˎˁ˗˄ ʁˊʷ˖˄Σ ʌʹ˂ˇˊʶʾˍʹ ˁʰʽ ɽʰˋʽʻʽ˗ˍʽˁ˖˄ ʁˊʷ˖˄ όɲʶˊ˃ʽˍʸʱˁʹˌ 

ŀƴŘ ɿˍˊʾ˄ʽʰΣ нлнмύΦ ɼʰˍʱ ˍʹ˄ ʰˉˇ˅ʺˊʰ˄ˋʹ ˍʹˌ ɾʶˋˇʴʶʾˇˎ ˍʹˌ ɾʶˋˋʹ˄ʽʰˁʺˌ 

ˉʶˊʽˈʵˇˎΣ ʰˉˇˁʰˍʰˋˍʱʻʹˁʶ ʹ ˋˏ˄ʵʶˋʹ ˃ʶˍʰ˅ˏ ˇˊʽˋ˃ʷ˄˖˄ ˉʶˊʽˇ˔˗˄Σ ˃ʷ˔ˊʽ ˍʹ˄ ʰˊ˔ʺ 

ˍˇˎ  ʃ˂ʶʽˈˁʰʽ˄ˇˎΣ ˈˍʰ˄  ˍˇ ˍˈ˅ˇ ˍˇˎ ɿˈˍʽˇˎ ɮʽʴʰʾˇˎ ˔˖ˊʾˋˍʹˁʶ ʴʽʰ ʱ˂˂ʹ ˃ʽʰ ˒ˇˊʱ ˁʰʽ 

ʹ ɼˊʺˍʹ ʰˉˇ˃ˇ˄˗ʻʹˁʶ ˃ˈ˄ʽ˃ʰ    (Georghiou and Delipetrou, 2010)Φ ɮˉˈ  ˍˇ  ˍʷ˂ˇˌ  ˍˇˎ  

ɼʰˍ˖ˍʷˊˇˎ  ʃ˂ʶʽˈˁʰʽ˄ˇˎΣ  ʹ  ɼˊʺˍʹ  ʰ˄ˎ˕˗ʻʹˁʶ ˃ʶ ʱ˃ʶˋˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ʰ˄ʱʵˎˋʹ 

ˍˇˎ ˃ʶʴʰ˂ˏˍʶˊˇˎ ˃ʷˊˇˎˌ ˍˇˎ ˄ʹˋʽˇˏΣ ˉˇˎ ˋˎ˄ʶ˔ʾʸʶˍʰʽ ˃ʷ˔ˊʽ ˁʰʽ ˋʺ˃ʶˊʰ όɲʶˊ˃ʽˍʸʱˁʹˌ 

ŀƴŘ ɿˍˊʾ˄ʽʰΣ нлнмύ.   

ʆʰ ʲˇˎ˄ʱ ˍʹˌ ɼˊʺˍʹˌ ʷ˔ˇˎ˄ ˃ʽʰ ˋ˔ʶˍʽˁʱ ˋˏ˄ˍˇ˃ʹ ʽˋˍˇˊʾʰ ˉˇˎ ˔ˊˇ˄ˇ˂ˇʴʶʾˍʰʽ 

ʰˉˈ ˍʽˌ ʰˊ˔ʷˌ ˍˇˎ ʃ˂ʶʽˈˁʰʽ˄ˇˎ ˃ʶ ˃ʽʰ ʰˏ˅ʹˋʹ ˁʰˍʱ  нΦллл mΣ ˉˇˎ ʶˉʽˍʶˏ˔ʻʹˁʶ ˁˎˊʾ˖ˌ 

ˁʰˍʱ ˍʹ˄ ʃ˂ʶʽˋˍˈˁʰʽ˄ˇ ʶˉˇ˔ʺΣ ʶˉʶʽʵʺ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˉʶˊʽˈʵˇˎ ʰˉˇ˃ˈ˄˖ˋʹˌ 

ˍˇˎ ˄ʹˋʽˇˏ όˉˊ˗ʽ˃ˇ ʃ˂ʶʽˈˁʰʽ˄ˇύΣ ˍˇ ˏ˕ˇˌ ˍ˖˄ ˁˊʹˍʽˁ˗˄ ʲˇˎ˄˗˄ ˃ˈ˂ʽˌ ˉˇˎ 

˅ʶˉʶˊ˄ˇˏˋʶ ˍʰ рлл Ƴ (Trigas et al., 2013)Φ ʅʺ˃ʶˊʰ ˇʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ ˍʽˌ рл ˁˇˊˎ˒ʷˌ 

ˍ˖˄ ʲˇˎ˄˗˄ ˅ʶˉʶˊ˄ˇˏ˄ ˍʰ нΦллл Ƴ ˎ˕ˈ˃ʶˍˊˇ ˁʰʽ ʷ˔ˇˎ˄ ʶ˄ˍʶ˂˗ˌ ʵʽʰ˒ˇˊʶˍʽˁˈ ˁ˂ʾ˃ʰΣ 

ʰˉˈ ˍʽˌ ʸʶˋˍʷˌ ˁʰʽ ˅ʹˊʷˌ ˉʶʵʽʱʵʶˌ ˍˇˎ ˄ʹˋʽˇˏ (Kougioumoutzis et al., 2020a)Φ ɶ ɼˊʺˍʹ 

ˋˍʰʵʽʰˁʱ ʰˉʷˁˍʹˋʶ ʶˉʾ˃ʹˁʶˌ ˋ˔ʺ˃ʰ ˃ʶ ˃ʺˁˇˌ ˉʶˊʾˉˇˎ нсл ƪƳ ʰˉˈ ˍʰ ʵˎˍʽˁʱ ˉˊˇˌ 

ˍʰ ʰ˄ʰˍˇ˂ʽˁʱ ˃ʶ ˉ˂ʱˍˇˌ сл ƪƳ ˁʰʽ ˃ʶ ʰˁˍˇʴˊʰ˃˃ʺΣ ˉˇˎ ʷ˔ʶʽ ˋˎ˄ˇ˂ʽˁˈ ˃ʺˁˇˌ м.046 

km  (Tzanakakis et al., 2020)Φ ɶ ʷ˄ˍˇ˄ʹ ˍʶˁˍˇ˄ʽˁʺ ʽˋˍˇˊʾʰ ˍʹˌ ʷ˔ʶʽ ʵʽʰ˃ˇˊ˒˗ˋʶʽ ˍʹ˄ 

ˉʶˊʾˉ˂ˇˁʹ ˍˇˉˇʴˊʰ˒ʾʰ ˍˇˎ ˄ʹˋʽˇˏΣ ˉˇˎ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ ˍʹ ˋˍʱʻ˃ʹ ˍʹˌ ʻʱ˂ʰˋˋʰˌ 

ʷ˖ˌ ˍʰ нΦпрс ƳΦ ʆʰ ʶʵʱ˒ʹ ˍʹˌ ɼˊʺˍʹˌ ʶʾ˄ʰʽ ˁˎˊʾ˖ˌ ʰˋʲʶˋˍˇ˂ʽʻʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌ 

ʲʰʻʽʱΣ ˃ʷˍˊʽʰΣ ˊʹ˔ʱ ˁʰʽ ʲˊʰ˔˗ʵʹΣ ˁʰ˂ʱ ˋˍˊʰʴʴʽʸˈ˃ʶ˄ʰ ό.ƻƛȄ Ŝǘ ŀƭΦΣ мффрΤ ά9ǳǊƻǇŜŀƴ 

/ƻƳƳƛǎǎƛƻƴΣέ нлннΣ άaƛƴƛǎǘǊȅ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ 9ƴŜǊƎȅΣέ нлннύ. ʁ ˋˎ˄ʵˎʰˋ˃ˈˌ ˍʹˌ 

ˉ˂ˇˏˋʽʰˌ ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʾʰˌ ˁʰʽ ˇʽ ʽʵʽʰʾˍʶˊʶˌ ʶʵʰ˒ˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌΣ ˋˎ˄ˍʷ˂ʶˋʰ˄ 

ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ˔˂˖ˊʽʵʽˁʺˌ ˉˇʽˁʽ˂ˇ˃ˇˊ˒ʾʰˌ ˁʰʽ ˍˇ˄ ʶ˄ʵʹ˃ʽˋ˃ˈ ˍ˖˄ 

˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˋˍʹ˄ ɼˊʺˍʹ (Fielding and Turland, 2005).  

1.2.2. ʆˇ ʽʵʽʰʾˍʶˊˇ ˁ˂ʾ˃ʰ ˍʹˌ ɼˊʺˍʹˌ  
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ɶ  ʃ˂ʶʽˋˍˈˁʰʽ˄ˇˌ ˉʶˊʾˇʵˇˌ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ  ʰˉˈ  ˃ʶˍʰʲˇ˂ʷˌ  ˋˍʹ  ˋˏˋˍʰˋʹ  ˍʹˌ 

˔˂˖ˊʾʵʰˌ ˁʰʽ ˉʰ˄ʾʵʰˌ ˍʹˌ ɼˊʺˍʹˌΣ ˉˇˎ ʶˉʹˊʶʱˋˍʹˁʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ ʰˉˈ ˍʽˌ ʰ˂˂ʰʴʷˌ  ˋˍˇ  

ʰ˄ʱʴ˂ˎ˒ˇ ˍˇˎ ˄ʹˋʽˇˏΣ ʰ˂˂ʱ ˁʰʽ ˍ˖˄  ˁ˂ʽ˃ʰˍʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ όɲʶˊ˃ʽˍʸʱˁʹˌ ŀƴŘ ɿˍˊʾ˄ʽʰΣ 

2021)Φ ɾʶ ʷˊʶˎ˄ʰ ˉˇˎ ʷʴʽ˄ʶ ˋʶ ʶˎˊʺ˃ʰˍʰ ʴˏˊʹˌ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ˈˍʽ ˍʹ˄ ˉʶˊʾˇʵˇ ˍˇˎ 

ˉˊ˗ʽ˃ˇˎ ʃ˂ʶʽˈˁʰʽ˄ˇˎΣ ˍˇ ˃ʶˋˇʴʶʽʰˁˈ ˁ˂ʾ˃ʰ ˍˇˎ ˄ʹˋʽˇˏ ʺˍʰ˄ ˉʽˇ ʸʶˋˍˈ ˁʰʽ ˎʴˊˈ ʰˉˈ 

ˈΣˍʽ ˋʺ˃ʶˊʰΣ ˉˇˎ ʶˉʽʲʶʲʰʽ˗˄ʶˍʰʽ ʰˉˈ ˍʽˌ  ˋˎˋˋ˖˃ʰˍ˗ˋʶʽˌ ˒ˏ˂˂˖˄Σ ˉˊˇˌ ˍʰ ˍʷ˂ʹ ˍˇˎ 

ɾʶʽˈˁʰʽ˄ˇˎ ˋˍʹ ʵˎˍʽˁʺ ɼˊʺˍʹ (Trigas et al., 2013)Φ ɯ˃ʶˋˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ʺˍʰ˄ ˄ʰ 

ʶ˅ʰˉ˂˖ʻʶʾ ˋˍˇ ˄ʹˋʾ ˃ʽʰ ˔˂˖ˊʾʵʰ ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ ˁˎˊʾ˖ˌ ʰˉˈ ʶʾʵʹ ˉʶʵʽ˄˗˄ 

ˉʶˊʽˇ˔˗˄Σ ˉˇˎ ʶˉʶˁˍʱʻʹˁʰ˄  ˃ʶˍʰʴʶ˄ʷˋˍʶˊʰ ˁʰʽ ˎ˕ʹ˂ˈˍʶˊʰΣ ˋˍʽˌ ˇˊʶʽ˄ʷˌ ˉʶˊʽˇ˔ʷˌ 

(Trigas et al., 2013)Φ ʁ˃ˇʾ˖ˌΣ ʶˉʹˊʶʱˋˍʹˁʶ ˁʰʽ ʹ ʶ˄ʵʹ˃ʽˁʺ ˔˂˖ˊʾʵʰ ˍʹˌ ɼˊʺˍʹˌΣ ˉˇˎ 

ʷ˔ʶʽ ˎˉˇ˂ʶʽ˃˃ʰˍʽˁˈ ˔ʰˊʰˁˍʺˊʰΣ ˁʰʽ ˋˎ˄ʵˎʱˋˍʹˁʶ ˃ʶ ˉˇ˂˂ʱ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ 

˄ʶˇʶ˄ʵʹ˃ʽˁʱ ˋˍˇʽ˔ʶʾʰΣ ˍʰ ˇˉˇʾʰ ˉ˂ʷˇ˄, ˎˉʶˊʷ˔ˇˎ˄ ʰˊʽʻ˃ʹˍʽˁʱ (Georghiou and 

Delipetrou, 2010). 

ɶ ɼˊʺˍʹ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ʵˏˇ ˃ʶʴʱ˂ʶˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ʸ˗˄ʶˌΣ ˍʹ ˃ʶˋˇʴʶʽʰˁʺ ˁʰʽ 

ˍʹ ʲˇˊʶʽˇʰ˒ˊʽˁʰ˄ʽˁʺ ˁʰʽ ˍˇ ˁ˂ʾ˃ʰ ʶʾ˄ʰʽ ˁˎˊʾ˖ˌ ʶˏˁˊʰˍˇ ˃ʶ ˋ˔ʶˍʽˁʱ ˎ˕ʹ˂ʺ 

ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ˎʴˊʰˋʾʰ (Tzanakakis et al., 2020)Φ ʆˇ ˄ʹˋʾ  ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˃ʰˁˊʱ 

ʸʶˋˍʱΣ ˅ʹˊʱ ˁʰ˂ˇˁʰʾˊʽʰ ˁʰʽ ʵˊˇˋʶˊˇˏˌ ˎʴˊˇˏˌ ˔ʶʽ˃˗˄ʶˌ (Barredo et al., 2016)Φ ʁʽ 

ˇˊʶʽ˄ˇʾ ˈʴˁˇʽ ˍˇˎ ˄ʹˋʽˇˏ ʰˎ˅ʱ˄ˇˎ˄ ˍʽˌ ˁʰʽˊʽˁʷˌ ˃ʶˍʰʲˇ˂ʷˌΣ ʶˉʽʵˊ˗˄ˍʰˌ ˋˍʹ˄ ʷ˄ˍʰˋʹ 

ˁʰʽ ˍʹ ʵʽʶˏʻˎ˄ˋʹ ˍ˖˄ ʶˉʽˁˊʰˍˇˏ˄ˍ˖˄ ʰ˄ʷ˃˖˄Φ ʁʽ ʲˈˊʶʽʶˌ ʰˁˍʷˌ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ˍˇ 

ˁʰ˂ˇˁʰʾˊʽ ʰˉˈ ˍˇˎˌ ʶˍʺˋʽˇˎˌ ʰ˄ʷ˃ˇˎˌ ό˃ʶ˂ˍʷ˃ʽʰ ˃ʶ ɰΦɮΦ ʺ ɰΦҟΦ ˁʰˍʶˏʻˎ˄ˋʹύΣ ˉˇˎ 

ʶʾ˄ʰʽ  ʻʶˊ˃ˇʾ ˁʰʽ ˅ʹˊˇʾ ˁʰʽ ˇʽ ˄ˈˍʽʶˌ ˉʶˊʽˇ˔ʷˌΣ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ˍˇ ˔ʶʽ˃˗˄ʰ ʰˉˈ ˄ˈˍʽˇˎˌ 

˅ʹˊˇˏˌ ˁʰʽ ʻʶˊ˃ˇˏˌ ʰ˄ʷ˃ˇˎˌΣ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ɮ˒ˊʽˁʺ 

(LIFE00ENV/GR/000685, 2021).  

ɶ ˃ʷˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇ ˁʰ˂ˇˁʰʾˊʽ ˁˎ˃ʰʾ˄ʶˍʰʽ ˃ʶˍʰ˅ˏ мр ˁʰʽ ол ϲ/Σ ˃ʶ ˍʽˌ 

˃ʷʴʽˋˍʶˌ ˍʽ˃ʷˌ ˄ʰ ʰ˄ʶʲʰʾ˄ˇˎ˄ ˉʱ˄˖ ʰˉˈ пл ϲ/ ˁʰʽ ˎ˕ʹ˂ˈˍʶˊʶˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˄ʰ 

ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌΣ ˋʶ ˈ˂ʹ ˍʹ ˄ˈˍʽʰ ʰˁˍˇʴˊʰ˃˃ʺΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ 

ˉʶʵʽʱʵʰˌ ˍʹˌ ɾʶˋʰˊʱˌ ˁʰʽ ˍ˖˄ ɮˋˍʶˊˇˎˋʾ˖˄Σ ˉˇˎ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ ˍʹ 

ʲˇˊʶʽˇʰ˒ˊʽˁʰ˄ʽˁʺ ˁ˂ʽ˃ʰˍʽˁʺ ʸ˗˄ʹ (Tzanakakis et al., 2020)Φ ʆˇ ʶˍʺˋʽˇ ˋˏ˄ˇ˂ˇ  

ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˋˍˇ ˄ʹˋʾΣ ʶʾ˄ʰʽ  ˉʶˊʾˉˇˎ тΣт ʵʽˋʶˁʰˍˇ˃˃ˏˊʽʰ Ƴ3  ˁ ʰˍʱ ˃ʷˋˇ ˈˊˇΣ ʰ˂˂ʱ 

˃ˈ˄ˇ ˍˇ  мл - мр҈ ˉʰˊʱʴʶʽ ʰˉˇˊˊˇʺΣ ʶˉʶʽʵʺ ˍˇ су - тс҈ ʶ˅ʰˍ˃ʾʸʶˍʰʽ ˁʰʽ ˍˇ мп - 17% 

ʵʽʹʻʶʾˍʰʽ (Daliakopoulos et al., 2017a). ʅˍʹ˄ ɼˊʺˍʹ ˎˉʱˊ˔ʶʽ ˃ʽʰ ʱ˄ʽˋʹ ˔˖ˊʽˁʺ 

ʵʽʰʻʶˋʽ˃ˈˍʹˍʰ ˎʵʱˍʽ˄˖˄ ˉˈˊ˖˄Σ ˃ʶ ˍʹ ʵˎˍʽˁʺ ɼˊʺˍʹ ˄ʰ ˍʶʾ˄ʶʽ ˋʶ ʷ˄ʰ ʻʶˍʽˁˈ ˎʵʰˍʽˁˈ 

ʽˋˇʸˏʴʽˇΣ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍˇ ʰ˄ʰˍˇ˂ʽˁˈ ˍ˃ʺ˃ʰΣ ˉˇˎ ʶʾ˄ʰʽ ˉʽˇ ʶˎʱ˂˖ˍˇ ˋʶ ˂ʶʽ˕ˎʵˊʾʰ 

ˁʰʽ ˅ʹˊʰˋʾʰ (Tzanakakis et al., 2020)Φ ʆʷˍˇʽʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˂ʶʽ˕ˎʵˊʾʰˌΣ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ 

ʴʾ˄ˇˎ˄ ˉʽˇ ˋˎ˔˄ʱ ˋˍʹ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʶˋ̌ɹ ʶʾˎ̌  ˋˍˇ ʶʴʴˏˌ ˃ʷ˂˂ˇ˄Σ ˂ˈʴ˖ ˍʹˌ 

ʶˉʶˊ˔ˈ˃ʶ˄ʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌΦ ɳˉˇ˃ʷ˄˖ˌΣ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˂ʹ˒ʻˇˏ˄ ˋˇʲʰˊʱ 

ˎˉˈ˕ʽ ˄ʰˉˈ ˍˇˎˌ ˒ˇˊʶʾˌ ˂ʺ˕ʹˌ ʰˉˇ˒ʱˋʶ˖˄ ʴʽʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ˃ʷˍˊʰ ʵʽʰ˔ʶʾˊʽˋʹˌ 

˄ʶˊˇˏΣ ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ʶˉʽ˂ˇʴʺ ˁʰˍʱ˂˂ʹ˂ˇˎ ˒ˎˍʽˁˇˏ ˁʶ˒ʰ˂ʰʾˇˎ ʰ˄ʻʶˁˍʽˁˇˏ ˋʶ 

ʰʲʽˇˍʽˁʺ ˁʰˍʰˉˈ˄ʹˋʹΣ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ʺ ˍʹ˄ ʶʴˁʰˍʱˋˍʰˋʹ ˋʶ ˔˗ˊˇˎˌ 

ˉˊʰˋʾ˄ˇˎΣ ˈˉ˖ˌ ʻʰ ʰ˄ʰ˂ˎʻʶʾ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ нΦ  

ʅˎ˄ˇ˕ʾʸˇ˄ˍʰˌΣ ˍˇ ˃ʶˋˇʴʶʽʰˁˈ ˁ˂ʾ˃ʰΣ ʹ ˍˇˉˇʴˊʰ˒ʽˁʺ ˁʰʽ ˁ˂ʽ˃ʰˍʽˁʺ 

˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ˍˇˎ ˄ʹˋʽˇˏ ˃ʶ ˍˇ ˉ˂ˇˏˋʽˇ ʰ˄ʱʴ˂ˎ˒ˇ ˁʰʽ ˃ʶ ˍʽˌ ˋˎ˄ʶ˔ʶʾˌ ʶ˄ʰ˂˂ʰʴʷˌ 
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ˍˇˎ ˍˇˉʾˇˎ όʲˇˎ˄ʱΣ ˒ʰˊʱʴʴʽʰΣ ˇˊˇˉʷʵʽʰΣ ˉʰˊʰʻʰ˂ʱˋˋʽʶˌ ʶˁˍʱˋʶʽˌ ˁΦʱΦύ ʷ˔ʶʽ 

ʵʹ˃ʽˇˎˊʴʺˋʶʽ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ˇʽˁˇˍˈˉ˖˄Σ ˉʰˊʱˁˍʽ˖˄ ʷ˖ˌ ʰ˂ˉʽˁ˗˄Σ ˇʽ ˇˉˇʾˇʽ ˋʶ 

ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ ˃ʰˁˊʱ ʰˉˇ˃ˈ˄˖ˋʹ ˍˇˎ ˄ʹˋʽˇˏΣ ʷ˔ˇˎ˄ ˇʵʹʴʺˋʶʽ ˋʶ ˎ˕ʹ˂ʱ ˉˇˋˇˋˍʱ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ό/ƻǿƭƛƴƎ Ŝǘ ŀƭΦΣ мффсŀΤ aŞŘŀƛƭ ŀƴŘ 5ƛŀŘŜƳŀΣ нллфΤ aŜƴǘŜƭƛ Ŝǘ ŀƭΦΣ 

2019; Tsantilis, 2014)Φ ɶ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˉʰˊˇˎˋʽʱʸʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˖ˌ ˉˊˇˌ 

ˍʹ˄ ʶ˅ʱˉ˂˖ˋʹ ˁʰʽ ʵʽʰˍʺˊʹˋʹ ˒ˎˍ˗˄Σ ʰˁˈ˃ʰ ˁʰʽ ˍˇˎ ʾʵʽˇˎ ʶʾʵˇˎˌ ʰ˄ʱ ˉʶˊʽˇ˔ʺΣ ʲʱˋʶʽ 

ˍ˖˄ ˎʵʰˍʽˁ˗˄ ʰˉʰʽˍʺˋʶ˖˄ ˁʰʽ ˍˇˎ ˃ʽˁˊˇˁ˂ʾ˃ʰˍˇˌ (Salleo et al., 2002) ˁ ʰʽ ʶˉʹˊʶʱʸʶˍʰʽ 

ˋʹ˃ʰ˄ˍʽˁʱ ʰˉˈ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌΦ 

1.2.2.мΦ ɳˉʽˉˍ˗ˋʶʽˌ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌ ˋˍʹ˄ ɼˊʺˍʹ  

ʁʽ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ˉʰˊʱʴˇ˄ˍʶˌ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˋʶ ˉˇʽˁʾ˂ʶˌ 

ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ˁʰʽ ˁ˂ʽ˃ʰˍʽˁʷˌ ʰ˂˂ʰʴʷˌ (Heusinger et al., 2018; Wang et al., 2019). ɶ 

ʴʹ ʲˊʾˋˁʶˍʰʽ ˉ˂ʷˇ˄ ˋʶ ˃ʽʰ ˄ʷʰ ʴʶ˖˂ˇʴʽˁʺ ʶˉˇ˔ʺΣ ˍʹ˄ ɮ˄ʻˊ˖ˉˈˁʰʽ˄ˇΣ ˉˇˎ 

˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ʰˏ˅ʹˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌΣ ʶˉʹˊʶʰʸˈ˃ʶ˄ʹ ˋʹ˃ʰ˄ˍʽˁʱ ʰˉˈ ˍʽˌ 

ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ ʻʷˍˇ˄ˍʰˌ ʷˍˋʽ ˍʶˊʱˋˍʽʶˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʽˌ ˒ˎˋʽˁʷˌΣ 

ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌ ˁʰʽ ˎʵˊˇ˂ˇʴʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌ (Kougioumoutzis et al., 2020a). H ʷ˄ˍˇ˄ʹ 

ʰˋˍʽˁˇˉˇʾʹˋʹ ʰ˂˂ʱ ˁʰʽ ʹ ʰ˂˂ʹ˂ʷ˄ʵʶˍʹ ˉʰʴˁˈˋ˃ʽʰ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ʰ˂˂ʰʴʺ ʷ˔ˇˎ˄ 

ˉ˂ʷˇ˄ ʰˉˇˍʶ˂ʷˋʶʽ ˃ʶʾʸˇ˄ʰ ʸʹˍʺ˃ʰˍʰ ˍʹˌ ʵʽʶʻ˄ˇˏˌ ˉˇ˂ʽˍʽˁʺˌ ʰˍʸʷ˄ˍʰˌΦ ʅˏ˃˒˖˄ʰ ˃ʶ 

ˍʹ˄ оʹ ʷˁʻʶˋʹ ˍʹˌ ҟʽʰˁˎʲʶˊ˄ʹˍʽˁʺˌ ɳˉʽˍˊˇˉʺˌ ʴʽʰ ˍʹ˄ ɼ˂ʽ˃ʰˍʽˁʺ ɮ˂˂ʰʴʺ όLt// нллмύΣ 

ˍˇˎ ʃʰʴˁˈˋ˃ʽˇˎ ʁˊʴʰ˄ʽˋ˃ˇˏ ɾʶˍʶ˖ˊˇ˂ˇʴʾʰˌ ό²ahύ ʰ˂˂ʱ ˁʰʽ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 

ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˍˇˎ ʁˊʴʰ˄ʽˋ˃ˇˏ ɶ˄˖˃ʷ˄˖˄ ɳʻ˄˗˄ ό¦b9Cύ, ˉˊˇʲ˂ʷˉʶˍʰʽ ˈˍʽ ˁʰˍʱ ˍʹ 

ʵʽʱˊˁʶʽʰ ˍˇˎ нмˇˎ ʰʽ˗˄ʰ ʹ ˎˉʶˊʻʷˊ˃ʰ˄ˋʹ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ʻʰ ʷ˔ʶʽ ˖ˌ ˉʽʻʰ˄ˈ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ˃ʶʽ˖ʻˇˏ˄ ˇʽ ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˋˍʽˌ ˎˉˇˍˊˇˉʽˁʷˌ ʸ˗˄ʶˌ (Adeloye and Dau, 

2019; Hou et al., 2019; Maselli et al., 2017) ˁʰʽ ˄ʰ ˎˉʱˊ˅ˇˎ˄ ʶ˄ˍˇ˄ˈˍʶˊʰ ˁ˂ʽ˃ʰˍʽˁʱ 

˒ʰʽ˄ˈ˃ʶ˄ʰ ˋʶ ˉʶˊʽˇ˔ʷˌ ˈˉ˖ˌ ́  ɾʶˋˈʴʶʽˇˌΦ  

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʰˁˈ˃ʰ ˁʰʽ ʹ ʰ˄ʰˉ˄ˇʺ ˍ˖˄ ˒ˎˍ˗˄ 

˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ˋʹ˃ʰ˄ˍʽˁˈ ˉʰˊʱʴˇ˄ˍʰ ˋˍˇ˄ ˉʰʴˁˈˋ˃ʽˇ ˁˏˁ˂ˇ ʱ˄ʻˊʰˁʰΣ ˃ʶ 

ʰˏ˅ʹˋʹ ˍʹˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˍˇˎ ʰˍ˃ˇˋ˒ʰʽˊʽˁˇˏ ʵʽˇ˅ʶʽʵʾˇˎ ˍˇˎ ʱ˄ʻˊʰˁʰ ˋˍʹ˄ 

ʰˍ˃ˈˋ˒ʰʽˊʰΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʰˏ˅ʹˋʹ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˍˇˎ 

ʻʶˊ˃ˇˁʹˉʾˇˎ (Catoni et al., 2013; Gratani and Varone, 2004)Σ ˁʰʽ ˄ʰ ˋˎ˄ˍʶ˂ʷˋʶʽ ˋʶ 

˃ʶˍʰʲˇ˂ʷˌ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΦ  ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽ  ˈˍʽΣ ˇʽ ʰ˂˂ʰʴʷˌ ˋˍʹ˄ ʰ˄ʰˉ˄ˇʺ ʶʾ˄ʰʽ ˉˇ˂ˏ 

˃ʽˁˊˈˍʶˊʶˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˒˖ˍˇˋˏ˄ʻʶˋʹˌΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ˃ʶʽ˗˄ʶˍʰʽ 

ˁʰʽ ʹ  ˉˊˈˋ˂ʹ˕ʹ ʱ˄ʻˊʰˁʰ ˂ˈʴ˖ ˂ʶʽ˕ˎʵˊʾʰˌΦ ʁʽ ʵʽʰˁˎ˃ʱ˄ˋʶʽˌ ˋˍʹ˄ ʰ˄ʰˉ˄ˇʺ ˍ˖˄ 

ʶ̔ ʵ˗˄ ˉˇˎ ˋˎ˄ʽˋˍˇˏ˄ ˍʹ ˃ʶˋˇʴʶʽʰˁʺ ˃ʰˁˁʾʰΣ ˃ˉˇˊʶʾ ˄ʰ ʶˉʹˊʶʱˋˇˎ˄ ˍʹ˄ 

ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍˇˎ /h2Σ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˍˇ ол-тл҈ ˍˇˎ /h2 ˉˇˎ 

ʰˉˇ˃ʰˁˊˏ˄ʶˍʰʽ ʹ˃ʶˊʹˋʾ˖ˌ ˃ʶ ˒˖ˍˇˋˏ˄ʻʶˋʹΣ ʰˉʶ˂ʶˎʻʶˊ˗˄ʶˍʰʽ ˉʾˋ˖ ˋˍʹ˄ 

ʰˍ˃ˈˋ˒ʰʽˊʰ ˃ʶ ˍʹ˄ ʰ˄ʰˉ˄ˇʺ (Catoni et al., 2013)Φ ɾʶ ˍʹ˄ ˉʽʻʰ˄ʺ ʰˏ˅ʹˋʹ ˍʹˌ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˂ˈʴ˖ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌΣ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁ˂ʹʻʶʾ ˋˎ˄ʶ˔ʺˌ 

ʰ˄ʽˋˇˊˊˇˉʾʰ ˃ʶˍʰ˅ˏ ˍʹˌ ʰ˄ʰˉ˄ˇʺˌ ˁʰʽ ˍʹˌ ˒˖ˍˇˋˏ˄ʻʶˋʹˌΦ ʁʽ ˉˊˇʲ˂ʶˉˈ˃ʶ˄ʶˌ ʰˎˍʷˌ 

ʰ˂˂ʰʴʷˌ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ ʴʾ˄ˇˎ˄ ʶ˄ˍˇ˄ˈˍʶˊʶˌ ˉˊˇˌ ˍˇ ˍʷ˂ˇˌ ˍˇˎ нмˇˎ ʰʽ˗˄ʰ όнлтм-

нмллύΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʰˎ˅ʹʻʶʾ ˍˇ ʽˋˇʵˏ˄ʰ˃ˇ ˋˎʴˁʶ˄ˍˊ˗ˋʶ˖˄ /h2 ˋʶ 

мнрл ǇǇƳ ˍˇ нмллΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʴʾ˄ʶʽ ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ˍˇˎ ʻʶˊ˃ˇˁʹˉʾˇˎ 

ʶ˄ˍˇ˄ˈˍʶˊˇ όʅʰˊˊʺΣ нллуύ, (ˋʶ˄ʱˊʽˇ RCP8.5 ˃  ʁ+8.5W/m2 -IPCC). 
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ʅˏ˃˒˖˄ʰ ˃ʶ ˉʽʻʰ˄ʱ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʱ ˃ˇ˄ˍʷ˂ʰΣ ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍʹˌ 

ɾʶˋˇʴʶʾˇˎ  ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʶʴʱ˂ʹ ˉʽʻʰ˄ˈˍʹˍʰ ʰˏ˅ʹˋʹˌ ˍ˖˄ ʷ˄ˍˇ˄˖˄ ˁʰʽˊʽˁ˗˄ 

˒ʰʽ˄ˇ˃ʷ˄˖˄ ˁʰʽ ˍʹˌ ˅ʹˊʰˋʾʰˌ ˁʰʽ ʴʽʰ ʰˎˍˈ ʷ˔ʶʽ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ ˖ˌ ʷ˄ʰ ʰˉˈ ˍʰ  ϦIƻǘ-

{ǇƻǘǎϦ ˋˍʽˌ ˉʽʻʰ˄ʷˌ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ʰ˂˂ʰʴʷˌ όDƛƻǊƎƛ ŀƴŘ [ƛƻƴŜƭƭƻΣ нллуΤ ʅʰˊˊʺΣ 

2008). ɶ ɼˊʺˍʹΣ ˈˉ˖ˌ ˈ˂ʰ ˍʰ ˄ʹˋʽʱ ˍʹˌ ɾʶˋˇʴʶʾˇˎΣ ʶ˅ʰˊˍʱˍʰʽ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ʰˉˈ 

ˍˇˎˌ ˎˉˈʴʶʽˇˎˌ ˎʵʱˍʽ˄ˇˎˌ ˉˈˊˇˎˌΣ ʷ˄ʰ ˉˊˈʲ˂ʹ˃ʰΣ ˉˇˎ ʶ˄ˍʶʾ˄ʶˍʰʽ ˃ʶ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˂ˈʴ˖ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌ (Koutroulis et al., 2016). ɳˉʾˋʹˌΣ ˍʰ 

ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˃ˇ˄ˍʷ˂˖˄ ʴʽʰ ˍʰ ʶˉˈ˃ʶ˄ʰ ˔ˊˈ˄ʽʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˈˍʽ ˇʽ 

ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ˁʰʽ ˂ˇʽˉʱ ˁʰˍʰˁˊʹ˃˄ʾˋ˃ʰˍʰ ˋˍʹ ɼˊʺˍʹ ʻ  hʶʾ˄ʰʽ ˂ʽʴˈˍʶˊˇ ˋˎ˔˄ ɦʰ˂˂ʱ 

ˉʽˇ ʷ˄ˍˇ˄Σh ˃ʶ ˅ʹˊʷˌ ˉʶˊʽˈʵˇˎˌΣ ˉˇˎ ʻʰ ʰˎ˅ʹʻˇˏ˄ ˁʰʽ ˉʽʻʰ˄ˈ˄ ʻʰ ʴʾ˄ˇˎ˄ ʶ˄ˍˇ˄ˈˍʶˊʶˌ 

ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌ (Grillakis et al., 2020; Tsanis et al., 2011).  

ʅʶ ˉʶˊʽˇ˔ʷˌ ˈˉ˖ˌ ʹ ɾʶˋˈʴʶʽˇˌΣ ˉˇˎ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ 

ʲˊˇ˔ˇˉˍ˗ˋʶʽˌΣ ˍˇ ˄ʶˊˈ ʴʾ˄ʶˍʰʽ ˇ˂ˇʷ˄ʰ ˁʰʽ ˉʽˇ ˋˉʱ˄ʽˇΣ ˉˊˈʲ˂ʹ˃ʰ ˉˇˎ ʶ˄ˍʶʾ˄ʶˍʰʽ ʰˉˈ 

ˍʹ˄ ˎ˕ʹ˂ʺ ˉ˂ʹʻˎˋ˃ʽʰˁʺ ˉˎˁ˄ˈˍʹˍʰΣ ˁˎˊʾ˖ˌ ˋˍʽˌ ˉʰˊʱˁˍʽʶˌ ˉʶˊʽˇ˔ʷˌΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ 

ˍʹ˄ ˎˉʶˊʶˁ˃ʶˍʱ˂˂ʶˎˋʹ ˍ˖˄ ˎʵˊˇ˒ˇˊʷ˖˄ ˁʰʽ ˍʹ˄ ʰ˂ʱˍ˖ˋʹ ˍˇˎˌΣ ˃ʷˋ˖ ˍʹˌ 

ʵʽʶʾˋʵˎˋʹˌ  ʻʱ˂ʰˋˋʰˌ ˁʰʽ ˍʹˌ ʵʽʺʻʹˋʹˌ ˍ˖˄ ˂ʽˉʰˋ˃ʱˍ˖˄ (Fornes et al., 2007)Φ ɳˁˍˈˌ  

ʰˉˈ ˍʰ ˋʹ˃ʰ˄ˍʽˁˈˍʰˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˍʹˌ ˃ˈ˂ˎ˄ˋʹˌ ˁʰʽ ˎˉˇʲʱʻ˃ʽˋʹˌ ˍʹˌ ˉˇʽˈˍʹˍʰˌ  

ˍ˖˄ ˎʵʱˍ˖˄Σ ˉˇˎ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʶ˄ˍʰʻˇˏ˄ ˍʰ ʶˉˈ˃ʶ˄ʰ ˔ˊˈ˄ʽʰΣ ʶʱ˄ ʵʶ˄ ˂ʹ˒ʻˇˏ˄ ˍʰ 

ʰˉʰˊʰʾˍʹˍʰ ˃ʷˍˊʰΣ ˍˇ ˋˇʲʰˊˈ ˉˊˈʲ˂ʹ˃ʰ ˍʹˌ ˂ʶʽ˕ˎʵˊʾʰˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʴʾ˄ʶˍʰʽ ˈ˂ˇ ˁʰʽ 

ˉʽˇ ʷ˄ˍˇ˄ˇΦ ʅˍʹ˄ ɼˊʺˍʹ ʹ ʴʶ˖ˊʴʾʰ ˁʰˍʰ˄ʰ˂˗˄ʶʽ ˍˇ ту҈ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ˔ˊʺˋʹˌ ˄ʶˊˇˏ 

όʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˍˇ фо҈ ˍ˖˄ ˎˉˈʴʶʽ˖˄ ˎʵʱˍ˖˄ ˃ʶ ˎˉʶˊʶˁ˃ʶˍʱ˂˂ʶˎˋʹύ ˁʰʽ ˉʶˊʾˉˇˎ 

ˍˇ нм҈ ˁʰˍʰ˄ʰ˂˗˄ʶˍʰʽ ʴʽʰ ˇʽˁʽʰˁʺ ̝ ˊʺˋʹ (Tzanakakis et al., 2020).  

ɾʷ˔ˊʽ ˍ˗ˊʰΣ ˋˍˇ ˄ʹˋʾ ˎˉʱˊ˔ʶʽ ˋ˔ʶˍʽˁʺ ʶˉʱˊˁʶʽʰ ˄ʶˊˇˏΣ ʰ˂˂ʱ ˋˎ˃ʲʰʾ˄ˇˎ˄ 

ˋˎ˔˄ʱ ˋˎ˃ʲʱ˄ˍʰ ˂ʶʽ˕ˎʵˊʾʰˌΣ ʽʵʽʰʾˍʶˊʰ ˋˍˇ ʰ˄ʰˍˇ˂ʽˁˈ-˄ˈˍʽˇ ˍ˃ʺ˃ʰ ˍˇˎ ˄ʹˋʽˇˏΣ ˍʰ 

ˇˉˇʾʰ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʶ˄ˍʰʻˇˏ˄ ˃ʶ ˋˇʲʰˊʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˁʰʽ ˋˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ˉʶˊʽˇ˔ʷˌΦ 

ʅˍʽˌ ˃ʷˊʶˌ ˃ʰˌ ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ʷ˔ʶʽ ʰˊ˔ʾˋʶʽ ˄ʰ ˉʰˊˇˎˋʽʱʸʶʽ ʶˁˍˈˌ ʰˉˈ ˍʰ 

ʰˉˊˈʲ˂ʶˉˍʰ ˁʰʽˊʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˁʰʽ ˍʹ˄ ʰˉ˗˂ʶʽʰ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΣ ʶˉʽˋʽˍʽˋˍʽˁʺ 

ʰ˄ʰˋ˒ʱ˂ʶʽʰ ˁʰʽ ˋˎ˄ʷˉʶʽʶˌ ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰ ˃ʶ ˍˇ нлнлΣ ˄ʰ ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ʹ ˍˊʾˍʹ 

ʻʶˊ˃ˈˍʶˊʹ ˔ˊˇ˄ʽʱΣ ˃ʶ ʲʱˋʹ ˍʹ˄ ʷˁʻʶˋʹ ˍˇˎ ʃʰʴˁˈˋ˃ʽˇˎ ɾʶˍʶ˖ˊˇ˂ˇʴʽˁˇˏ 

ʁˊʴʰ˄ʽˋ˃ˇˏ ό²ƻǊƭŘ aŜǘŜƻǊƻƭƻƎƛŎŀƭ hǊƎŀƴƛǎŀǘƛƻƴ - WMO), ˉˇˎ ʶʾ˔ʶ ˋʹ˃ʰ˄ˍʽˁʷˌ 

ʶˉʽˉˍ˗ˋʶʽˌ ˋˍˇ˄ ʶ˂˂ʰʵʽˁˈ ˔˗ˊˇ  (Tomou et al., 2022). ɼh ˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ нлнмΣ ˇʽ 

ˁʰˍʰˋˍˊˇ˒ʷˌ ˉˇˎ ˉˊˇˁ˂ʺʻʹˁʰ˄ ʰˉˈ ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ˁʰʽ ʶˉʹˊʶʱˋˍʹˁʰ˄ ʰˉˈ 

ˍʹ˄ ˉʰ˄ʵʹ˃ʾʰ /h±L5-мф ʶʾ˔ʰ˄ ˋˇʲʰˊˈ ʰ˄ˍʾˁˍˎˉˇ ˋˍʽˌ ʸ˖ʷˌ ˉʶˊʽˋˋˈˍʶˊ˖˄ ʰˉˈ рл 

ʶˁʰˍˇ˃˃ˏˊʽ˖  ˄h ˄ʻˊ˗ˉ˖  ˄(Tomou et al., 2022).  

ɳˉˇ˃ʷ˄˖ˌΣ ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʰ˂˂ʱ˅ʶʽ ˍʰ ʲʽˇʴʶ˖ʴˊʰ˒ʽˁʱ 

ˉˊˈˍˎˉʰ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇ ˁʰʽ ʹ ˂ʶˁʱ˄ʹ ˍʹˌ ɾʶˋˇʴʶʾˇˎ ʻʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋʶʽ ˍʽˌ 

˃ʶʴʰ˂ˏˍʶˊʶˌ ˉˊˇˁ˂ʺˋʶʽˌΣ ˃ʶ ʶˉʽˉˍ˗ˋʶʽˌ ʰ˃ʶˋˈˍʶˊʶˌ ˋʶ ˄ʹˋʽʱ ˈˉ˖ˌ ʹ ɼˊʺˍʹ 

(Kougioumoutzis et al., 2020a). ɾʶ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ˅ʹˊʰˋʾʰˌ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʰˎ˅ʹʻˇˏ˄ 

ˁʰʽ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˉˎˊˁʰʴʽʱˌ ˋʶ ˈ˂ˇ ˍˇ ˄ʹˋʾΦ ɳˉʾˋʹˌΣ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˊʰʴʵʰʾʰ ʲʽˇˍʽˁʺ 

ˇ˃ˇʴʶ˄ˇˉˇʾʹˋʹ ˍ˖˄ ˒ˎˍʽˁ˗˄ ˁˇʽ˄ˇˍʺˍ˖˄ ˍ˖˄ ʶ˄ʵʹ˃ʽˁ˗˄ taxa ̱ ʹˌ ɼˊʺˍʹˌΣ ˁˎˊʾ˖ˌ ˋˍʰ 

ˎ˕ʾˉʶʵʰ ˍˇˎ ˄ʹˋʽˇˏΣ ʶˉʶʽʵʺ ˍʰ ˁʷ˄ˍˊʰ ʶ˄ʵʹ˃ʽˋ˃ˇˏ ʻʰ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˋʶ ˔ʰ˃ʹ˂ˈˍʶˊʰ 

ˎ˕ˈ˃ʶˍˊʰ ό˃ʶ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʹ ʲʽˇʴʶ˖ʴˊʰ˒ʽˁʺ ʵʽʰ˃ʶˊʽˋ˃ʰˍˇˉˇʾʹˋʹ ˍˇˎ ˄ʹˋʽˇˏύ ˁʰʽ 
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ˇʽ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ˒ˎˍʽˁʷˌ ˋˎ˄ʰʻˊˇʾˋʶʽˌ ʻʰ ʶʾ˄ʰʽ ˔˂˖ˊʽʵʽˁʱ ˉˍ˖˔ʷˌ ˁʰʽ ˒ˎ˂ˇʴʶ˄ʶˍʽˁʱ 

ˇ˃ʰʵˇˉˇʽʹ˃ʷ˄ʶˌ (Kougioumoutzis et al., 2020b). ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˂ʹ˒ʻˇˏ˄ ʱ˃ʶˋʰ 

˃ʷˍˊʰ ʲʰˋʽˋ˃ʷ˄ʰ ˋʶ ʰʶʽ˒ˈˊˇ ʵʽʰ˔ʶʾˊʽˋʹ ˁʰʽ ̄́ ˇˋˍʰˋʾʰ ˍʹˌ ˉ˂ˇˏˋʽʰˌ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˍˇˎ ˄ʹˋʽˇˏΦ 

мΦнΦоΦ ɶ ˉ˂ˇˏˋʽʰ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˍʹˌ ɼˊʺˍʹˌ 

ɶ ʴ˄˖ˋˍʺ ˉʰ˂ʰʽˇʴˊʰ˒ʽˁʺ ˁʰʽ ʴʶ˖ʵˎ˄ʰ˃ʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˍʹˌ ɼˊʺˍʹˌ ʶˉʹˊʷʰˋʶ 

ʱ˃ʶˋʰ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˍ˖˄ ʶʽʵ˗˄ ˋˍˇ ˄ʹˋʾΦ ɶ ɼˊʺˍʹ  ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ˍˇ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁˈ 

ˋʹ˃ʶʾˇ ʶ˄ʵʹ˃ʽˋ˃ˇˏ ˍʹˌ ˂ʶˁʱ˄ʹˌ ˍʹˌ ɾʶˋˇʴʶʾˇˎΣ ˂ˈʴ˖ ˍˇˎ ˎ˕ʹ˂ˇˏ ʰˊʽʻ˃ˇˏ ʶʽʵ˗˄ 

ˁʰʽ ˍ˖˄ ʶˉʽˉʷʵ˖˄ ʶ˄ʵʹ˃ʽˋ˃ˇˏΣ ʷ˄ʶˁʰ ˍʹˌ ˃ʰˁˊˇ˔ˊˈ˄ʽʰˌ ʴʶ˖ʴˊʰ˒ʽˁʺˌ ʰˉˇ˃ˈ˄˖ˋʹˌΣ  

ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ˋˍʰʻʶˊˈˍʹˍʰˌ ˁʰʽ ˍʹˌ ˎ˕ʹ˂ʺˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ˁʰʽ ˍˇˉˇʴˊʰ˒ʽˁʺˌ 

ʶˍʶˊˇʴʷ˄ʶʽʰˌ (Kougioumoutzis et al., 2020a)Φ ɶ ˉ˂ˇˏˋʽʰ  όƘƻǘǎǇƻǘ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌύ  

˔˂˖ˊʾʵʰ  ˍʹˌ ɼˊʺˍʹˌΣ ʰˊʽʻ˃ʶʾ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ мΦулл ʶʾʵʹ ˁʰʽ ˎˉˇʶʾʵʹ ˒ˎˍ˗˄ 

όˉʶˊʾˉˇˎ ˍˇ мκо ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˍʹˌ ɳ˂˂ʱʵʰˌύΣ ʰˉˈ  ˍʰ ˇˉˇʾʰ ˉʶˊʾˉˇˎ ˍʰ нно ʶʾ˄ʰʽ 

ʶ˄ʵʹ˃ʽˁʱ (Fielding and Turland, 2005)Φ ʅˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ˉˊˇʴˊʱ˃˃ʰˍˇˌ bŀǘǳǊŀ нлллΣ 

ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ млф ˍˏˉ˖˄ ˇʽˁˇˍˈˉ˖˄ ˈ˂ʹˌ ˍʹˌ ɳ˂˂ʱʵʰˌΣ ˋˍʹ˄ ɼˊʺˍʹ ˁʰˍʰʴˊʱ˒ʹˁʰ˄ 

ро όɿΦофотΣ ʊɳɼ сл ɮκом-3-ммύΦ ɮˎˍˈ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˉˇˋˇˋˍˈ ˉˇˎ 

ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˉʶˊʾˉˇˎ ˋˍˇ ˃ʽˋˈ ˍˇˎ ʶ˂˂ʹ˄ʽˁˇˏ ˋˎ˄ˈ˂ˇˎ ˇʽˁˇˍˈˉ˖˄ όɳˎˊ˖ˉʰʿˁˈ 

ˇʽˁˇ˂ˇʴʽˁˈ ʵʾˁˍˎˇ  b!¢¦w!ύΦ ɶ ˉʶˊʽˇ˔ʺ ˍʹˌ ɼˊʺˍʹˌ ς ɼʰˊˉʱʻˇˎ ˁʰˍʷ˔ʶʽ  ˍˇ ʵʶˏˍʶˊˇ 

ʰˉˈ˂ˎˍˇ ʰˊʽʻ˃ˈ ʶ˂˂ʹ˄ʽˁ˗˄ ʶ˄ʵʹ˃ʽˁ˗˄ ˒ˎˍ˗˄ ˃ʶ ˍˇ ˉˇˋˇˋˍˈ ʶ˄ʵʹ˃ʽˋ˃ˇˏ ˄ʰ ʶʾ˄ʰʽ 

ˉˇ˂ˏ ˎ˕ʹ˂ˈΣ ˃ʶ нмΣм҈ ʴʽʰ ˍʰ ˎˉˇʶʾʵʹΣ мтΣм҈ ʴʽʰ ˍʰ ʶʾʵʹ ˁʰʽ мтΣт҈ ʴʽʰ ˍʰ ǘŀȄŀ  

ˋˎ˄ˇ˂ʽˁʱ (Dimopoulos et al., 2016). ɶ ɼˊʺˍʹ ʷ˔ʶʽ ʰ˄ʰʴ˄˖ˊʽˋˍʶʾ ʰˉˈ ˍʹ˄ L¦/b 

όLƴǘŜǊƴŀǘƛƻƴŀƭ ¦ƴƛƻƴ ƻŦ /ƻƴǎŜǊǾŀǘƛƻƴ ƻŦ bŀǘǳǊŜύ ˖ˌ ʃʰʴˁˈˋ˃ʽˇ ɼʷ˄ˍˊˇ ʊˎˍʽˁʺˌ 

ʃˇʽˁʽ˂ˈˍʹˍʰˌ (Menteli et al., 2019). 

ʁʽ ʴʶ˖˃ˇˊ˒ˇ˂ˇʴʽˁʷˌ ʽʵʽʰʽˍʶˊˈˍʹˍʶˌΣ ʰ˂˂ʱ ˁʰʽ ˇʽ ʶ˄ʰ˂˂ʰʴʷˌ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄ 

ˁʰʽ ˍˇˉʾ˖˄Σ ʵʹ˃ʽˇˏˊʴʹˋʰ˄ ˉˇʽˁʾ˂ʶˌ ˋˎ˄ʻʺˁʶˌ ʴʽʰ ˔˂˖ˊʽʵʽˁˈ ʶ˄ʵʹ˃ʽˋ˃ˈ ˋˍˇ ˄ʹˋʾΦ ʆʰ 

ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʰ ˁʷ˄ˍˊʰ ʶ˄ʵʹ˃ʽˋ˃ˇˏ ˋˍˇ ˄ʹˋʾ ˋˎʴˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˉʱ˄˖ ˁʰʽ 

ˉʶˊʽ˃ʶˍˊʽˁʱ ˍ˖˄ ˍʶˋˋʱˊ˖˄ ˇˊʶʽ˄˗˄ ˈʴˁ˖˄ ˍʹˌ ɼˊʺˍʹˌ όɽʶˎˁʱ ʂˊʹΣ ɺʵʹΣ ɽʰˋʽʻʽ˗ˍʽˁʰΣ 

ʅʹˍʶʽʰˁʱύ (Kougioumoutzis et al., 2020b; Menteli et al., 2019)Σ ʰ˂˂ʱ ˁʰʽ ˋʶ ʰˉˈˍˇ˃ʶˌ 

˔ʰˊʱʵˊʶˌ ʺ ʲˊʱ˔ʽʰΣ ˃ʶ ʵˏˋˁˇ˂ʹ ˉˊˈˋʲʰˋʹΦ ʁʽ ˒ˎˍˇˁˇʽ˄˖˄ʾʶˌ ˍˇˎ ˄ʹˋʽˇˏΣ 

ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʰ˄ ˃ʶˍʰ˅ˏ ˍˇˎˌΣ ˖ˋˍˈˋˇ ʰˉˈˁˊʹ˃˄ʶˌΣ ʵˏˋʲʰˍʶˌ ˉʶˊʽˇ˔ʷˌΣ ˃ʶ 

ʵˎˋ˃ʶ˄ʶʾˌ ˁ˂ʽ˃ʰˍˇ˂ˇʴʽˁʷˌ ˋˎ˄ʻʺˁʶˌΣ ˈˉ˖ˌ ʲʰʻʽʱ ˒ʰˊʱʴʴʽʰΣ ˎʵʱˍʽ˄ˇʽ ˈʴˁˇʽ ˁΦʱΦ 

ˉˊʷˉʶʽ ˄ʰ ʰˉˇˍʷ˂ʶˋʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ ʶ˃ˉˈʵʽʰ ʵʽʰˋˉˇˊʱˌΣ ʰ˂˂ʱ ˁʰʽ ˋˍˇʽ˔ʶʾʰ ˉˊˇˋˍʰˋʾʰˌ 

ʰˉˈ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʺ ʱ˂˂ʹ ˉʰˊʷ˃ʲʰˋʹΦ ɮ˄ ˁʰʽ ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ˇʽˁˇˍˈˉ˖˄ 

ˁʰʽ ˃ʽˁˊˇˁ˂ʽ˃ʱˍ˖˄Σ ʶˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽ ʰˁˈ˃ʰ ˁʰʽ ˇʽ ˋˍʶ˄ʷˌ ˋ˔ʽˋ˃ʷˌ ˍ˖˄ ʲˊʱ˔˖˄Σ 

˂ʶʽˍˇˏˊʴʹˋʰ˄ ˖ˌ ˃ʽˁˊˇʶ˄ʵʽʰʽˍʺ˃ʰˍʰ ʴʽʰ ʷ˄ʰ˄ ˃ʶʴʱ˂ˇ ʰˊʽʻ˃ˈ ʶ˄ʵʹ˃ʽˁ˗˄ ˒ˎˍ˗˄Φ 

ɶ ˔˂˖ˊʾʵʰ ˍʹˌ ɼˊʺˍʹˌ ʶʾ˄ʰʽ ˃ʶˋˇʴʶʽʰˁʺ ˁʰʽ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ ζ˃ʰˁʾʰ 

ʲ˂ʱˋˍʹˋʹη ʺ ζ˃ʰˁʾηΦ ɶ ʲ˂ʱˋˍʹˋʹ ʰˉˇˍʶ˂ʶʾˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ʰʶʽʻʰ˂ʶʾˌ ˋˁ˂ʹˊˈ˒ˎ˂˂ˇˎˌ 

ʻʱ˃˄ˇˎˌ ˁʰʽ ˔ʰ˃ʹ˂ʱ ʵʷ˄ˍˊʰΣ ˃ ʶ ʵʶˊ˃ʰˍ˗ʵʹΣ ˃ʽˁˊʱ ˒ˏ˂˂ʰ όˋˁ˂ʹˊˈ˒ˎ˂˂ʰύΣ ˃ʶ ʲʰʻʽʷˌ 

ˊʾʸʶˌΣ ʲ˂ʰˋˍˇˏˌ ˋˁ˂ʹˊˇˏˌΣ ˋˎ˄ʺʻ˖ˌ ˅ˎ˂˗ʵʶʽˌ. ʆʰ ˁˊʹˍʽˁʱ ˒ˎˍʱ ʁʾ˄ʰʽ 

ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʰ ˋˍʽˌ ˅ʹˊʷˌ ˁʰʽ ʸʶˋˍʷˌ ˋˎ˄ʻʺˁʶˌ ˍˇˎ ˁʰ˂ˇˁʰʽˊʽˇˏ ˁʰʽ ˍˇ ʵˊˇˋʶˊˈΣ 
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ˎʴˊˈ ˔ʶʽ˃˗˄ʰ ˍʹˌ ɼˊʺˍʹˌΣ ˃ʶ ʶˎʰʽˋʻʹˋʾʰ ˈ˃˖ˌ ˋˍˇ˄ ˉʰʴʶˍˈ όbƻǊǎǘǊǀƳ Ŝǘ ŀƭΦΣ нлмтύ. 

ʅʶ ̫˄ ʰ ˍˎˉʽˁˈ ˃ʶˋˇʴʶʽʰˁˈ ˇʽˁˇˋˏˋˍʹ˃ʰΣ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʱˉˇʽˇ ˁˎˊʾʰˊ˔ˇ ʶʾʵˇˌ ˋˍʽˌ 

ʻʰ˃˄˗ʵʶʽˌ ʶˁˍʱˋʶʽˌ ˁʰʽ ˍʰ ˒ˎˍʽˁʱ ʶʾʵʹ ʶˉʰ˄ʰ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˁʰˍʱ ʱˍˇ˃ˇ ʺ ˁʰˍʱ 

ˇ˃ʱʵʶˌΣ ˉˇˎ ˋˎ˄ʰ˄ˍʽˇˏ˄ˍʰʽ  ˋˎ˄ʺʻ˖ˌΣ ˋˍʰ ˔ʰ˃ʹ˂ʱ ˁʰʽ ˃ʷˋʰ ˎ˕ˈ˃ʶˍˊʰΣ ˃ʶ 

ʵʽʰ˒ˇˊʶˍʽˁʱ ʶʾʵʹ ˄ʰ ˒ˏˇ˄ˍʰʽ ˋʶ ˉʰˊʰʻʰ˂ʱˋˋʽʶˌ ˁʰʽ ʱ˂˂ʰ ˋʶ ˉʽˇ ˇˊʶʽ˄ʷˌ ˉʶˊʽˇ˔ʷˌ 

όɰʶˊʶˋˈʴ˂ˇˎΣ нлмлύΦ ʊˎˍʽˁʱ ʶʾʵʹ ˍʹˌ ˃ʶˋˇʴʶʽʰˁʺˌ ˔˂˖ˊʾʵʰˌΣ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ʰˉˈ ˍʽˌ 

ˉʽˇ ʶˏ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ ˍˇˎ ˄ʹˋʽˇˏΣ ʷ˖ˌ ˁʰʽ ˍʽˌ ʰˉˈˁˊʹ˃˄ʶˌ ˉ˂ʰʴʽʷˌ ˃ʶ ˊʹ˔ʱ 

ˋˍˊʰʴʴʽʸˈ˃ʶ˄ʰ ʶʵʱ˒ʹ ˁʰʽ ˉʰʾʸˇˎ˄ ʷ˄ʰ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍˇˎ 

ʶʵʱ˒ˇˎˌ ʰˉˈ ˍʹ ʵʽʱʲˊ˖ˋʹ (Cowling et al., 1996a).  

ʅˍʹ˄ ɼˊʺˍʹ ˇʽ ʻʱ˃˄ˇʽΣ ˉˇˎ ˒ˏˇ˄ˍʰʽ ˋʶ ˉˎˁ˄ʷˌ ʻʰ˃˄˗ʵʶʽˌ ʶˁˍʱˋʶʽˌ, ˁ ʰʻ˗ˌ ˁʰʽ 

ˍʰ ˒ˊˎʴʰ˄ʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΣ ˎˉʶˊˍʶˊˇˏ˄ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʵʰˋʽˁ˗˄ ʶˁˍʱˋʶ˖˄Σ ˉˇˎ 

ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ˃ʶˋˇʴʶʽʰˁʱ ˁ˖˄ˇ˒ˈˊʰ  όDǊŀŦΣ мффнΤ ʅ˒ʺˁʰˌΣ мфффύ ˁ ʰʽ ʰˉˈ 

ʰʶʾ˒ˎ˂˂ʰ ˉ˂ʰˍˏ˒ˎ˂˂ʰ ʵʱˋʹΣ ˃ʶ ˋ˔ʶˍʽˁʱ ˕ʹ˂ʱ ʻʰ˃˄˗ʵʹ ʶʾʵʹ ʺ ʵʷ˄ˍˊʰ ˁʰʽ ˃ʶˊʽˁ˗ˌ 

˅ˎ˂ˇˉˇʽʹ˃ʷ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ (Fielding and Turland, 2005)Φ ʆʰ ˒ˊˏʴʰ˄ʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ 

ˋˍʽˌ ˅ʹˊˈˍʶˊʶˌ ˉʶˊʽˇ˔ʷˌ ˍˇˎ ˄ʹˋʽˇˏ ό˂ʽʴˈˍʶˊˇ ʰˉˈ нтр ˔ʽ˂ʽˇˋˍʱ ʲˊˇ˔ʺˌ ʶˍʹˋʾ˖ˌύ ˁʰʽ 

˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˔ʰ˃ʹ˂ˇˏˌΣ ʰˊʰʽˇˏˌ ʻʱ˃˄ˇˎˌΣ ˋˎ˄ʺʻ˖ˌ ˔˄ˇˎʵ˖ˍˇˏˌΣ 

ʰˊ˖˃ʰˍʽˁˇˏˌ ˁʰʽ ʰˉˇˋˍˊˇʴʴˎ˂ʶ˃ʷ˄ˇˎˌΣ ˃ʶ ˃ʽˁˊʱ ʵʶˊ˃ʰˍ˗ʵʹΣ  ˍˊʽ˔˖ˍʱ ˒ˏ˂˂ʰ ˁʰʽ 

ˋˎ˔˄ʱ ʰˁʰ˄ʻ˗ʵʹΣ ˉˎˁ˄ʱΣ ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇˎˌ ʲ˂ʰˋˍˇˏˌ όʅ˒ʺˁʰˌΣ мфффύΦ ɮ˄ ˁʰʽ ˋˍʹ˄ 

˅ʷ˄ʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˋˎ˔˄ʱ ˋˎʴ˔ʷʶˍʰʽ ˃ʶ ˍʹ ˃ʰˁʾʰ όɼˇ˂˂ʱˊˇˌΣ нлмоύΣ ˍʰ ˒ˊˏʴʰ˄ʰ ʶʾ˄ʰʽ 

ˉʽˇ ˔ʰ˃ʹ˂ʱ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ʹ˂ʽʰʸˈ˃ʶ˄ʰ ʰˉˈ ˍʹ ˃ʰˁʾʰ ˁʰʽ  ʶˉʽˍˊʷˉˇˎ˄ ˍʹ˄ ˉʰˊˇˎˋʾʰ 

ˉˇ˂˂˗˄ ʶˍʹˋʾ˖˄Σ ʲˇ˂ʲ˖ʵ˗˄ ʰ˂˂ʱ ˁʰʽ ˊʽʸ˖˃ʰˍ˖ʵ˗˄ ˉˇ˂ˎʶˍ˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄. 

ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽΣ ˈˍʽ ˍʰ ˒ˊˏʴʰ˄ʰ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˁˎˊʾ˖ˌΣ ˋʶ ʲˊʰ˔˗ʵʹ ʰˋʲʶˋˍˇ˂ʽʻʽˁʱ 

ʺ ˉˎˊʽˍʽˁʱ ʶʵʱ˒ʹ ˁʰʽ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˋʹ˃ʰ˄ˍʽˁʷˌ ˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ˁʰʽ 

ʻʶˊʰˉʶˎˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ (Andrade et al., 2018; Psaroudaki et al., 2012; Visioli et al., 

2004). 

ɼˇʽ˄ˈ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍ˖˄ ˃ʰˁʾ ˁʰʽ ˍ˖˄ ˉʶˊʽˋˋˈˍʶˊ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ 

ɼˊʺˍʹˌΣ ʶʾ˄ʰʽ ˈˍʽ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʲ˂ʰˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ʰˏ˅ʹˋʹ ˍ˖˄ ˒ˎˋʽˇ˂ˇʴʽˁ˗˄ 

˂ʶʽˍˇˎˊʴʽ˗˄ ˁʰˍʱ ˍʹ˄ ʱ˄ˇʽ˅ʹΣ  ˍˇ ˒ʻʽ˄ˈˉ˖ˊˇ ˁʰʽ ˍˇ ˔ʶʽ˃˗˄ʰΣ ʶ˄˗ ˍˇ ˁʰ˂ˇˁʰʾˊʽ ʰˁˈ˃ʰ 

ˁʰʽ ʹ ˒˖ˍˇˋˏ˄ʻʶˋʹ ˉʶˊʽˇˊʾʸʶˍʰʽ ˉʶˊʾˉˇˎ ˋˍˇ рл-тл҈ ˍʹˌ ˃ʷˋʹˌ ˒˖ˍˇˋˎ˄ʻʶˍʽˁʺˌ 

ʵˎ˄ʰˍˈˍʹˍʰˌ ˍʹˌ ʱ˄ˇʽ˅ʹˌ όbƻǊǎǘǊǀƳ Ŝǘ ŀƭΦΣ нлмтύΦ ʆʰ ˒ˎˍʱ ʰˎˍʱ ˉʰˊˇˎˋʽʱʸˇˎ˄ 

˃ʶʾ˖ˋʹ ˍʹˌ ˒ˎ˂˂ʽˁʺˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ʺ ʶˉˇ˔ʽˁˈ ʵʽ˃ˇˊ˒ʽˋ˃ˈΣ ˈˉˇˎ ˍʰ ˃ʶʴʱ˂ʰ ˒ˏ˂˂ʰ ˍˇˎ 

˔ʶʽ˃˗˄ʰ ʰ˄ˍʽˁʰʻʾˋˍʰ˄ˍʰʽ ʰˉˈ ˃ʽˁˊʱ ˁʰʽ ˔˄ˇˎʵ˖ˍʱ ˒ˏ˂˂ʰ ˁʰˍʱ ˍˇ ˁʰ˂ˇˁʰʾˊʽ 

ό˅ʹˊʰ˄ʻʶˁˍʽˁˈˌ ˔ʰˊʰˁˍʺˊʰˌ ˍ˖˄ ˒ˊˎʴʱ˄˖˄ύ ʴʽʰ ˄ʰ ˉˊˇˋʰˊ˃ˇˋˍˇˏ˄ ˋˍʽˌ ˋˁ˂ʹˊʷˌ 

ˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ όˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ˅ʹˊʺ ˁʰʽ ʻʶˊ˃ʺ ˉʶˊʾˇʵˇύ ˉˊˇˋʰˊ˃ˈʸˇ˄ˍʰˌ ˍʽˌ 

ʽʵʽˈˍʹˍʶˌ ˍ˖˄ ˒ˏ˂˂˖˄ ˁʰʽ ˍ˖˄ ʲ˂ʰˋˍ˗˄ ˃ʶˍʰ˅ˏ ˍˇˎ ˁʰ˂ˇˁʰʽˊʽˇˏ ˁʰʽ ˍˇˎ ˔ʶʽ˃˗˄ʰ 

ό.ǳǘƭŜǊ Ŝǘ ŀƭΦΣ нлмнΤ bŀǊŘƛƴƛ Ŝǘ ŀƭΦΣ нлмпΤ bƻǊǎǘǊǀƳ Ŝǘ ŀƭΦΣ нлмтύ.  

ʅˍʹ˄ ɼˊʺˍʹ ˍʰ ˎʵˊˇ˔ʰˊʺ ˒ˎˍʱ ˍ˖˄ ˇʽˁˇˍˈˉ˖˄ ʴ˂ˎˁ˗˄ ˄ʶˊ˗˄Σ ˉʶˊʽˇˊʾʸˇ˄ˍʰʽ 

ˁˎˊʾ˖ˌ ˋʶ ˃ʽˁˊʱ ˉˇˍʱ˃ʽʰΣ ˂ʾ˃˄ʶˌΣ ˊˎʱˁʽʰ ˁʰʽ ʶˉˇ˔ʽʰˁʷˌ ˂ʾ˃˄ʶˌΣ ˉˇˎ ˋˎ˄ʺʻ˖ˌ ʷ˔ˇˎ˄ 

˔ʰ˃ʹ˂ˈ ʶˍʺˋʽˇ ˈʴˁˇ ˎʵʱˍ˖˄Φ ʄˎʱˁʽʰ ˁʰʽ ʶˉˇ˔ʽʰˁʷˌ ˂ʾ˃˄ʶˌ  ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˃ʾʰ 

ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ʻʶˊʽ˄ʺ ˉʶˊʾˇʵˇ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ʺ ʰ˄ˏˉʰˊˁˍʹ ˊˇʺΣ ˉˇˎ ˁʰʻʽˋˍʱ ˍˇˎˌ  

˒ˎˋʽˁˇˏˌ ˎʴˊˇˍˈˉˇˎˌ ˍˇˎ ˄ʹˋʽˇˏΣ ˖ˌ ˍʰ ˉʽˇ ʰˉʶʽ˂ˇˏ˃ʶ˄ʰ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ 

όάwŜǘƘŜƳƴƻǎ bŜǿǎΣέ нлнмύΦ  ʅˍʽˌ ʶˁʲˇ˂ʷˌ ˍ˖˄ ˉˇˍʰ˃˗˄ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰʽ ʰʲʰʻʶʾˌ ˂ʾ˃˄ʶˌ 
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ˁʰʽ ʷ˂ʹ ʴ˂ˎˁˇˏ ʺ ˎ˒ʱ˂˃ˎˊˇˎ ˄ʶˊˇˏΣ ˉˇˎ ʶʾ˄ʰʽ ʰ˄ʰ˄ˍʽˁʰˍʱˋˍʰˍˇʽ ˋˍʰʻ˃ˇʾ ˍ˖˄ 

ʰˉˇʵʹ˃ʹˍʽˁ˗˄ ˉˇˎ˂ʽ˗˄ όˋˍˇ ˍʰ˅ʾʵʽ ˍˇˎˌ ʰˉˈ ˁʰʽ ˉˊˇˌ ˍʹ˄ ɮ˒ˊʽˁʺύΣ ˋˎ˄ˍʶ˂˗˄ˍʰˌ ˋˍʹ 

ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˋʹ˃ʰ˄ˍʽˁʺˌ ʽʻʰʴʶ˄ˇˏˌ ʰ˂˂ʱ ˁʰʽ ˃ʶˍʰ˄ʰˋˍʶˎˍʽˁʺˌ ˇˊ˄ʽʻˇˉʰ˄ʾʵʰˌ ˋˍˇ 

˄ʹˋʾ ˍʹˌ ɼˊʺˍʹˌ (LIFE00ENV/GR/000685, 2021)Φ ɳˉʾˋʹˌΣ ʶ˅ʾˋˇˎ ˋʹ˃ʰ˄ˍʽˁʷˌ ʶʾ˄ʰʽ ˇʽ 

ˉʶˊʽˇ˔ʷˌ ˃ʶʴʱ˂ˇˎ ˎ˕ˇ˃ʷˍˊˇˎ ˍ˖˄ ˁˊʹˍʽˁ˗˄ ʲˇˎ˄˗˄Σ ʶˉʶʽʵʺ ʰˉˇˍʶ˂ˇˏ˄ ʶˋˍʾʶˌ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˁʰʽ ˉʶˊʽˇ˔ʷˌ ˎ˕ʹ˂ʺˌ ʵʽʰˍʺˊʹˋʹˌ ˁʰʽ ʶ˅ʶ˂ʽˁˍʽˁʺˌ ʰ˅ʾʰˌΣ ˉˇˎ ˈ˃˖ˌ 

ʵʷ˔ˇ˄ˍʰʽ ˉˇ˂˂ʷˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ˉʽʷˋʶʽˌ ˃ʶ ˍʹ˄ ʶˉʶˊ˔ˈ˃ʶ˄ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ 

(Kougioumoutzis et al., 2020a). 

ɶ ˅ʹˊʺ ˁʰ˂ˇˁʰʽˊʽ˄ʺ ˉʶˊʾˇʵˇˌ ʶʾ˄ʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʺ ˋˍˇ ˄ʹˋʾ ˍʹˌ ɼˊʺˍʹˌΣ ˈˉˇˎ  

˒ˎˍʱ ˁʰʽ ʸ˗ʰ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʰ˄ˍʰˉʶ˅ʷ˂ʻˇˎ˄ ˋˍʽˌ ʰ˄ˍʾ˅ˇʶˌ ˋˎ˄ʻʺˁʶˌ 

ˉˊˇˋʰˊ˃ˈʸˇ˄ˍʰʽΣ  ˎʽˇʻʶˍ˗˄ˍʰˌ ˉˇʽˁʾ˂ˇˎˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌΣ ˋʶ ʷ˄ʰ ʶˏˊˇˌ ˍʽ˃˗˄ ʴʽʰ ˁʱʻʶ 

ʷ˄ʰ ʰˉˈ ˍˇˎˌ ʰʲʽˇˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌΣ ʶˉʽʵʽ˗ˁˇ˄ˍʰˌ ˁʱˉˇʽʰ ˋˍʰʻʶˊˈˍʹˍʰ ˋˍʽˌ 

ʵʽʱ˒ˇˊʶˌ ˒ˎˋʽˇ˂ˇʴʽˁʷˌ ˍˇˎˌ ʵʽʶˊʴʰˋʾʶˌ  (Cowling et al., 1996a; Larcher, 2000; Maselli 

Ŝǘ ŀƭΦΣ нлмтΤ ɰʶˊʶˋˈʴ˂ˇˎΣ нлмлύΦ ɳˉʾˋʹˌΣ ʶ˄ʶˊʴˇˉˇʽˇˏ˄  ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ˁʰʽ ˋˍˊʰˍʹʴʽˁʷˌ 

ˉˊˇˋʰˊ˃ˇʴʺˌΣ ˉˇˎ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ʰ˄ˍʰˉˈˁˊʽˋʹˌ ʶ˄ˈˌ 

ˇˊʴʰ˄ʽˋ˃ˇˏΣ ˋʶ ʷ˄ʰ ˁʰʻˇˊʽˋ˃ʷ˄ˇ ʶ˅˖ˍʶˊʽˁˈ ʶˊʷʻʽˋ˃ʰΣ ˉˊˇˁʰ˂˗˄ˍʰˌ   ˃ʽʰ ʶˉʽ˂ʶˁˍʽˁʺ 

ˉʾʶˋʹ ˁʰʽ ˍʶ˂ʽˁʱ ˃ʾʰ ʺ ˉʶˊʽˋˋˈˍʶˊʶˌ ˃ˇˊ˒ˇ˂ˇʴʽˁʷˌ ˁʰʽ ˃ʶˍʰʲˇ˂ʽˁʷˌ 

ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ (Salleo and Nardini, 2000).   

ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ˇʽ ˋˍˊʰˍʹʴʽˁʷˌ ˉˊˇˋʰˊ˃ˇʴʺˌ ˋˍʽˌ ʵˏˋˁˇ˂ʶˌ ˅ʹˊˇʻʶˊ˃ʽˁʷˌ 

ˋˎ˄ʻʺˁʶˌΣ ˍ˖˄ ˃ʶˋˇʴʶʽʰˁ˗˄ ˒ˎˍ˗˄ ʴʶ˄ʽˁˈˍʶˊʰΣ ʰ˂˂ʱ ˁʰʽ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ 

ɼˊʺˍʹˌ ʶʽʵʽˁˈˍʶˊʰΣ ˉˇʽˁʾ˂˂ˇˎ˄ (Nardini et al., 1996)Φ ɶ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʹ ʰˉˈ ʰˎˍʷˌΣ 

ʶʾ˄ʰʽ ˈˍʽ ʰ˄ʰˋˍʷ˂˂ˇˎ˄ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌ ˁʰˍʱ ˍʹ˄ ʱ˄ˎʵˊʹ ˉʶˊʾˇʵˇΣ ˉʷ˒ˍˇ˄ˍʰˌ ˋʶ 

ʻʶˊʽ˄ʺ ζ˄ʱˊˁʹη όʻʶˊʽ˄ʺ ʵʽʱˉʰˎˋʹ ς ʵʽʰʻʶˊʽˋ˃ˈˌύΣ ˃ʶ ˋˁˇˉˈ ˄ʰ ˃ʶʽ˗ˋˇˎ˄ ˋˍˇ 

ʶ˂ʱ˔ʽˋˍˇ ˍʽˌ ʰˉ˗˂ʶʽʶˌ ˎʴˊʰˋʾʰˌ (Tsantilis, 2014)Φ ʅˍʰ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˇʽ 

ˉˊˇˋʰˊ˃ˇʴʷˌ ʶʾ˄ʰʽ ˇˊʰˍʷˌΣ ʰˁˈ˃ʰ ˁʰʽ ʰ˄ ʰ˄ʺˁˇˎ˄ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ʶʾʵʹΣ ʴʷ˄ʹ ʺ  

ˇʽˁˇʴʷ˄ʶʽʶˌΣ ʶˉʶʽʵʺ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʰˎˍʱ ˍʰ ˒ˎˍʱΣ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˏ˅ʶʽ ˉʰˊʶ˃˒ʶˊʺ 

˃ˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ ˁʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ʴ˄˖ˊʾˋ˃ʰˍʰ ˍʹˌ  

˃ʶˋˇʴʶʽʰˁʺˌ ˔˂˖ˊʾʵʰˌ όaŞŘŀƛƭ Ŝǘ ŀƭΦΣ мффуύΦ ɼˇʽ˄ʱ ˃ˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ˈˋˇ˄ ʰ˒ˇˊʱ ˋˍʰ ˒ˏ˂˂ʰΣ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ˍˇ ˃ʽˁˊˈ ˃ʷʴʶʻˇˌΣ ʴʽʰ ˄ʰ ʷ˔ˇˎ˄ ˃ʶʽ˖˃ʷ˄ʹ 

ʶˉʽ˒ʱ˄ʶʽʰΣ ʰ˂˂ʱ ˁʰʽ ʹ ˋˁ˂ʹˊˈˍʹˍʰ ˁʰʽ ʵˎˋˁʰ˃˕ʾʰΣ ˈˉ˖ˌ ˍʰ ˒ˏ˂˂ʰ ˍʹˌ Olea 

europaeaΣ ʶˉʶʽʵʺ ʵʽʰʻʷˍˇˎ˄ ˉˊˇˋˍʰˍʶˎˍʽˁʱ ˋˍˊ˗˃ʰˍʰ ʰˉˈ ˋˁ˂ʹˊˇˏˌ ˁʰʽ 

ʰ˄ʻʶˁˍʽˁˇˏˌ ζ˃ˇ˄˖ˍʽˁˇˏˌη ʽˋˍˇˏˌΣ ˉˇˎ ʶ˃ˉˇʵʾʸˇˎ˄ ˍʹ˄ ʰˉ˗˂ʶʽʰ ˎʴˊʰˋʾʰˌΣ 

ˉˊˇˋˍʰˍʶˏˇ˄ˍʱˌ ˍʰ ʰˉˈ ˍʹ˄ ʰˎ˅ʹ˃ʷ˄ʹ ʹ˂ʽʰˁʺ ʰˁˍʽ˄ˇʲˇ˂ʾʰ (Salleo and Nardini, 2000). 

ɶ ˉʱ˄˖ ʶˉʽ˒ʱ˄ʶʽʰ ˍ˖˄ ˒ˏ˂˂˖˄ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ʴˎʰ˂ʽˋˍʶˊʺΣ ʵʽʶˎˁˇ˂ˏ˄ˇ˄ˍʰˌ ʷˍˋʽ ˍʹ˄ 

ʰ˄ʱˁ˂ʰˋʹ ˍʹˌ ʹ˂ʽʰˁʺˌ ʰˁˍʽ˄ˇʲˇ˂ʾʰˌΣ ʶ˄˗ ʹ ˁʱˍ˖ ʶˉʽ˒ʱ˄ʶʽʰ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ˔˄ˇˎʵ˖ˍʺ 

όɰʶˊʶˋˈʴ˂ˇˎΣ нлмлύΦ ɶ ˁʱˍ˖ ʶˉʽ˒ʱ˄ʶʽʰ ˍ˖˄ ˒ˏ˂˂˖˄  ˒ʷˊʶʽ ˃ʹ ʰʵʶ˄˗ʵʹ ˍˊʽ˔ʾʵʽʰ 

ό˔˄ˇˏʵʽύ ʺ ˁʹˊ˗ʵʶʽˌ ʶˉʽˋˍˊ˗ˋʶʽˌΣ ˇʽ ˇˉˇʾʶˌ ˋˁʶˉʱʸˇˎ˄-ˉˊˇˋˍʰˍʶˏˇˎ˄ ˍʰ ˋˍˇ˃ʱˍʽʰΣ 

˃ʶʽ˗˄ˇ˄ˍʰˌ ˍʹ˄ ˁʾ˄ʹˋʹ ˍˇˎ ʰʷˊʰ ˉˇˎ ʷˊ˔ʶˍʰʽ ˋʶ ʶˉʰ˒ʺ ˃ʶ ʰˎˍʱΣ ʶ˂ʰ˔ʽˋˍˇˉˇʽ˗˄ˍʰˌ 

ˍʹ˄ ʶ˅ʱˍ˃ʽˋʹΦ ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽΣ ˇʽ ʰˊ˄ʹˍʽˁʷˌ ˉʽʷˋʶʽˌ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋˍˇ ˒ˏ˂˂ˇ 

ʶ˅ʰʽˍʾʰˌ ˍʹˌ ʰˉ˗˂ʶʽʰˌ ˄ʶˊˇˏΣ ʻʰ ˇʵʹʴˇˏˋʰ˄ ˋʶ ˉ˂ʺˊʹ ˁʰˍʰˋˍˊˇ˒ʺ ʰˎˍˇˏΣ ʶʱ˄ ˍʰ 

ʱˁʰ˃ˉˍʰ ˍˇʽ˔˗˃ʰˍʰ ˍ˖˄ ˋˁ˂ʹˊ˗˄ ˒ˏ˂˂˖˄ ʵʶ˄ ʶ˃ˉˇʵʾʸʰ˄ ˍʹ˄ ˁʰˍʱˊˊʶˎˋʹ ˍ˖˄ 

ˁˎˍˍʱˊ˖˄Σ ˉʰˊʷ˔ˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʽʰ ˋʹ˃ʰ˄ˍʽˁʺ ˉˊˇˋˍʰˋʾʰ ʶ˄ʰ˄ˍʾˇ˄ ˍ˖˄ 

˒ˎ̱ˇ˒ʱʴ˖˄ ˇˊʴʰ˄ʽˋ˃˗˄  (Salleo and Nardini, 2000). 



28 
 

ɶ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍʹ˄ ɼˊʺˍʹ ʵʽʰˍʹˊˇˏ˄ ˍʰ ˒ˏ˂˂ʰ ˍˇˎˌ 

ˁʰˍʱ ˍˇ ʵʽʰʻʶˊʽˋ˃ˈΣ ʶˉʶʽʵʺ ʹ ʵʹ˃ʽˇˎˊʴʾʰ ˄ʷ˖˄ ˒ˏ˂˂˖˄ ˁʱʻʶ ˒ʻʽ˄ˈˉ˖ˊˇΣ ʻʰ 

ʰˉʰʽˍˇˏˋʶ ˃ʶʴʰ˂ˏˍʶˊʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌΣ ˄ʶˊˇˏ ˁʰʽ ʻˊʶˉˍʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄Σ ˍʰ 

ˇˉˇʾʰ ʵʶ˄ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˃ʶʴʱ˂ʹ ʶˉʱˊˁʶʽʰΦ ɯ˂˂ʰ ˒ˎˍʱΣ ˈˉ˖ˌ ˍʰ ˒ˎˍʱ ˍʹˌ ˒ˊˎʴʰ˄ʽˁʺˌ 

˔˂˖ˊʾʵʰˌΣ ʰ˂˂ʱʸˇˎ˄ ˁʰʽ ʰ˄ˍʽˁʰʻʽˋˍˇˏ˄ ˍʰ ˔ʶʽ˃˖˄ʽʱˍʽˁʰ ˒ˏ˂˂ʰ ˍˇˎˌ ˃ʶ ˄ʷʰ ˒ˏ˂˂ʰ 

όˍˇˎ  ˁʰ˂ˇˁʰʽˊʽˇˏύΣ ˉˇˎ ˋˎ˄ʺʻ˖ˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˃ʽˁˊˈˍʶˊʰΣ ˉʶˊʽˇˊʾʸˇ˄ˍʰˌ  ʷˍˋʽ ʰˁˈ˃ʰ 

ˉʶˊʽˋˋˈˍʶˊˇ ˍʹ˄ ʶ˅ʱˍ˃ʽˋʹ ˁʰʽ ˍʹ ʵʽʰˉ˄ˇʺΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰˌ ʶˉˇ˔ʽʰˁˈ ʵʽ˃ˇˊ˒ʽˋ˃ˈ 

(Aronne and De Micco, 2001).  ʇ̄ ʱˊ˔ˇˎ˄ ˈ˃˖ˌ ˁʱˉˇʽʰ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˈˉ˖ˌ ˍ ̌

Medicago arborea ʺ ̱ ̌  Euphorbia dendroides, ̄ˇˎ ˔ʱ˄ˇˎ˄ ˍʶ˂ʶʾ˖ˌ ˍʰ ˒ˏ˂˂ʰ ˍˇˎˌ  

(Kollaros, 2013).  

ʅˎ˄ˇˉˍʽˁʱΣ ˋˍʰ ˒ˎˍʱ ˍʹˌ ˃ʶˋˇʴʶʽʰˁʺˌ ˔˂˖ˊʾʵʰˌΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʵʽʰˁˊʽʻˇˏ˄ ʵˏˇ 

ʶʾʵʹ ˒ˏ˂˂˖˄Σ ˍʰ ˒ˏ˂˂ʰ ˍʹˌ ʱ˄ˇʽ˅ʹˌΣ ˃ʶ ˋˎʴˁˊʰˍʹ˃ʷ˄ʹ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˃ʽˁˊˈ ˃ʷʴʶʻˇˌ 

ˁʰˍʱ ˍʹ˄ ˅ʹˊʱ ˁʰ˂ˇˁʰʽˊʽ˄ʺ ˉʶˊʾˇʵˇ (Aronne and De Micco, 2001)Σ ˁʰʽ  ˋˎ˄ʷ˔ʽˋʹ ˍʹˌ 

ʰ˄ʱˉˍˎ˅ʹˌ ˃ʶˍʱ ˍʽˌ ˒ʻʽ˄ˇˉ˖ˊʽ˄ʷˌ ʲˊˇ˔ʷˌ ό˃ʶ ˃ʽʰ ˉʶˊʾˇʵˇ ʸ˖ʺˌ ˉʶˊʾˉˇˎ мо ˃ʹ˄˗˄ύ 

ˁʰʽ ˍʰ ˔ʶʽ˃˖˄ʽʱˍʽˁʰ ˒ˏ˂˂ʰΣ ˉˇˎ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ  ˋˍʰ ˍʷ˂ʹ ˍˇˎ ˒ʻʽ˄ˇˉ˗ˊˇˎ ˃ʶ ʰˊ˔ʷˌ 

ˍˇˎ ˔ʶʽ˃˗˄ʰ ˁʰʽ ʹ ʵʽʱˊˁʶʽʰ ʸ˖ʺˌ ˍˇˎˌ  ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ ʷ˄ˍʰˋʹ ˍʹˌ ˅ʹˊʰˋʾʰˌ ˍˇ 

ˁh ˂ˇˁʰʾˊʽΦ  ʅʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ˃ʶʴʱ˂ʹˌ ˂ʶʽ˕ˎʵˊʾʰˌΣ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˊʾ˔˄ˇˎ˄ ʷ˖ˌ ˁʰʽ  ˍˇ 

рл҈ ˍ˖˄ ˔ʶʽ˃ʶˊʽ˄˗˄ ˒ˏ˂˂˖˄ ˍˇˎˌΣ ʰˉˈ ˍʽˌ ʰˊ˔ʷˌ  ʷ˖ˌ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ ˁʰ˂ˇˁʰʽˊʽ˄ʺˌ 

ˉʶˊʽˈʵˇˎ (Gratani and Varone, 2004)Φ ɳˉʾˋʹˌ ˋʶ ˁʱˉˇʽʰ ʶʾʵʹ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˎˋˍˊˇ˒ʺ 

ˍ˖˄ ˒ˏ˂˂˖˄ ʴʽʰ  ˃ʶˊʽˁʺ ʰˎˍˇˋˁʾʰˋʹ, ̍ ˉˇˎ ʹ ˉʽˇ ʰ˄ʰˁ˂ʰˋˍʽˁʺ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ˒ˏ˂˂ˇˎ 

ʶˁˍʾʻʶˍʰʽ ˋˍˇ ʱ˃ʶˋˇ ʹ˂ʽʰˁˈ ˒˖ˌΣ  ʰˉˇ˒ʶˏʴˇ˄ˍʰˌ ˍʹ˄ ˎˉʶˊʻʷˊ˃ʰ˄ˋʹΦ  

ʅˍʹ˄ ɼˊʺˍʹΣ ˃ʶ ˍʹ ˃ʷʴʽˋˍʹ ˁʰ˂ˇˁʰʽˊʽ˄ʺ ʻʶˊ˃ˇˁˊʰˋʾʰ ˄ʰ ˒ˍʱ˄ʶʽ ˉʶˊʽˋˍʰˋʽʰˁʱ 

ˉʱ˄˖ ʰˉˈ ˍˇˎˌ  пл ϲ / ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁ˂ʹʻˇˏ˄ ʰˊˁʶˍʱ ˉˊˇʲ˂ʺ˃ʰˍʰ όʽʵʽʰʾˍʶˊʰ ˈˍʰ˄ 

ˎˉʱˊ˔ʶʽ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ʵʽʱˊˁʶʽʰ ˎ˕ʹ˂˗˄ ʻʶˊ˃ˇˁˊʰˋʽ˗˄ύΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ  ʹ 

˅ʺˊʰ˄ˋʹ ˍʹˌ ˁˇˊˎ˒ʺˌ ˍ˖˄ ʲ˂ʰˋˍ˗˄ ʰ˂˂ʱ ˁʰʽ ˍ˖˄ ʰˁˊʰʾ˖˄ ˇ˒ʻʰ˂˃˗˄Σ ˃ʶ 

ʰˉˇˍʷ˂ʶˋ˃ʰ  ˇʽ ʻʱ˃˄ˇʽ ˁʰʽ ˍʰ ʵʷ˄ˍˊʰ ˄ʰ ̝ ʱ˄ˇˎ˄ ˍʹ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʺ ˍˇˎˌ ˁˈ˃ʹ ˁʰʽ ˄ʰ 

ʰˉˇˁˍˇˏ˄ ʰˁʰ˄ˈ˄ʽˋˍʶˌ  ˃ˇˊ˒ʷˌ ˉˇˎ ˃ˇʽʱʸˇˎ˄ ˃ʶ ˔ʰ˃ʹ˂ˇˏˌ ʻʱ˃˄ˇˎˌ (Larcher, 2000). 

ʆˇ ʹ˃ʽˋ˒ʰʽˊʽˁˈ ˋ˔ʺ˃ʰΣ ˃ˉˇˊʶʾ ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ ˖ˌ ˃ʾʰ ʰˁˈ˃ʰ ˉˊˇˋʰˊ˃ˇʴʺΣ ˉˇˎ 

ʰˉˇˁˍˇˏ˄ ˇʽ ʻʱ˃˄ˇʽ ˁʰʽ ˍˇˎˌ ʶˉʽˍˊʷˉʶʽ ˄ʰ ʶ˂ʰ˔ʽˋˍˇˉˇʽˇˏ˄ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰΣ ˉˇˎ ʶʾ˄ʰʽ 

ʶˁˍʶʻʶʽ˃ʷ˄ʹ ˋˍˇ˄ ʺ˂ʽˇ ˁʰʽ ˍˇ˄ ʰʷˊʰΣ ˉˊˇˋˍʰˍʶˏˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ ˋˁʽʱ ˍˇˎˌ ˍˇ 

˔˗˃ʰΣ ʴʽʰ ˄ʰ ʵʽʰˍʹˊʺˋˇˎ˄ ˈˋˇ ʴʾ˄ʶˍʰʽ ˉʶˊʽˋˋˈˍʶˊˇΣ ˍʰ ʶ˂ʱ˔ʽˋˍʰ ˉˇˋʱ ʶʵʰ˒ʽˁʺˌ 

ˎʴˊʰˋʾʰˌΦ ʃʰˊʱ˂˂ʹ˂ʰ ˇʽ ʻʱ˃˄ˇʽΣ ˉˇˎ ʻʰ ˎˉˇˋˍˇˏ˄ ˅ʹˊʱ˄ˋʶʽˌ ˃ʶˍʱ ʰˉˈ 

ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ˉʰˊʰ˃ˇ˄ʺ ˋʶ ˔ʰ˃ʹ˂ʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˔ʶʽ˃˗˄ʰΣ 

ˉˊˇʱʴˇˎ˄ ˋˎ˄ʺʻ˖ˌ ˍʹ˄ ʷˁˉˍˎ˅ʹ ˄ʷ˖˄ ʲ˂ʰˋˍ˗˄ ʰˉˈ ˔ʰ˃ʹ˂ʱΣ ˁˇ˄ˍʱ ˋˍʹ ˊʾʸʰΣ 

ˉˊˇʱʴˇ˄ˍʰˌ ˃ʽʰ ˉʽˇ ˔ʰ˃ʹ˂ʺΣ ˋˍˊˇʴʴˎ˂ʶ˃ʷ˄ʹ ˁˈ˃ʹ  (Tsantilis, 2014). 

ɮ˅ʽˇˋʹ˃ʶʾ˖ˍˇ ʶʾ˄ʰʽ ʶˉʾˋʹˌΣ ˈˍʽ ˉˇ˂˂ʱ ʰˉˈ ˍʰ ˒ˎˍʽˁʱ ʶʾʵʹ ˍʹˌ ɼˊʺˍʹˌ  όˉˇ˗ʵʹ 

ʶˍʺˋʽʰΣ ʲˇ˂ʲ˗ʵʹ ˁΦʱΦύΣ ʷ˔ˇˎ˄ ʷ˄ʰ ˉˇ˂ˏ ˋˏ˄ˍˇ˃ˇ ʲʽˇ˂ˇʴʽˁˈ ˁˏˁ˂ˇ. ʆʰ ˋˉʷˊ˃ʰˍʰ 

ʰˎˍ˗˄ ˍ˖˄ ˒ˎˍ˗˄Σ ˒ˎˍˊ˗˄ˇˎ˄ ˍˇ ˒ʻʽ˄ˈˉ˖ˊˇ όʺ ʹ ʷˁˉˍˎ˅ʹ ˍ˖˄ ʲˇ˂ʲ˗˄ύΣ ˃ʶ ˍʽˌ 

ˉˊ˗ˍʶˌ ʲˊˇ˔ʷˌΣ ˈˍʰ˄ ˎˉʱˊ˔ʶʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʶˉʱˊˁʶʽʰ ˋʶ ˄ʶˊˈ ˁʰʽ ˍʰ ˄ʷʰ ˒ˎˍʱˊʽʰ 

ʷ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ ˉʽʻʰ˄ˈˍʹˍʶˌ ʴʽʰ ˄ʰ ʶˉʽʲʽ˗ˋˇˎ˄ ˁʰʽ ˄ʰ ʶʴˁʰˍʰˋˍʰʻˇˏ˄ όс-8 

˃ʺ˄ʶˌ ʴʽʰ ˄ʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ˊʽʸʽˁˈ ˋˏˋˍʹ˃ʰ ˁʰʽ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ ˍˇ ˉˊ˗ˍˇΣ ʴʽʰ ʰˎˍʱΣ  

˅ʹˊˇʻʶˊ˃ʽˁˈ ˁʰ˂ˇˁʰʾˊʽύ ʺ ˒ˍʽʱ˔˄ˇˎ˄ ˋˉʷˊ˃ʰˍʰ ˍʹ˄ ʱ˄ˇʽ˅ʹ όʰˊˁʶˍʱ ˋˁ˂ʹˊʱ ˁʰʽ 
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ʰ˄ʻʶˁˍʽˁʱ ˋˍʽˌ ˅ʹˊˇʻʶˊ˃ʽˁʷˌ ˋˎ˄ʻʺˁʶˌύ ˁʰʽ ˃ʰˊʰʾ˄ˇ˄ˍʰʽ ˃ʶ ˍʽˌ ˉˊ˗ˍʶˌ ʸʷˋˍʶˌ ˍˇˎ 

ˁʰ˂ˇˁʰʽˊʽˇˏ (Kollaros, 2013; Tsantilis, 2014). ʂˉ˖ˌ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈΣ ˍˇ ˄ʶˊˈ ˉˇˎ ʶʾ˄ʰʽ 

ʰˉʰˊʰʾˍʹˍˇ ʴʽʰ ˍʰ ˒ˎˍʱΣ ʺˍʰ˄ ˁʰʽ ʶʾ˄ʰʽ ˋˎ˄ˎ˒ʰˋ˃ʷ˄ˇ ˃ʶ ˍʹ ʸ˖ʺ ˋˍˇ˄ ˉ˂ʰ˄ʺˍʹ ʴʹ ˁ ʰʽ 

ˁʱʻʶ ʸ˖˄ˍʰ˄ˈ - ʶ˄ʶˊʴˈ ˁˏˍˍʰˊˇ ˔ʶˊˋʰʾˇˎ ʺ ˎʵˊˈʲʽˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏΣ ʷ˔ʶʽ ˎ˕ʹ˂ʺ 

ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˄ʶˊˈ (Kollaros, 2013). ɳˉˇ˃ʷ˄˖ˌΣ ˃ʶ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˍ˖˄ 

ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄Σ  ˍˇ ˒ʻʽ˄ˈˉ˖ˊˇ ˋˍʹ˄ ɼˊʺˍʹΣ ʹ ˒ˏˋʹ ˅ʰ˄ʰʸ˖˄ˍʰ˄ʶˏʶʽ ˋʰ˄ ˋʶ ˃ʽʰ 

ʵʶˏˍʶˊʹ ʱ˄ˇʽ˅ʹΣ ʰ˄ʰˍˊʷˉˇ˄ˍʰˌ ˍˇ ˊˈ˂ˇ ˉˇˎ ˉʰʾʸˇˎ˄ ˇʽ ʶˉˇ˔ʷˌ ˋʶ ʱ˂˂ʰ ˃ʷˊʹ ˍʹˌ ʴʹˌ  

(Tsantilis, 2014). 

 ɯ˂˂ʰ ˒ˎˍʱΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ ˍʹ˄ ʰ˄ˇ˃ʲˊʾʰ ˁʰʽ ˍʹ ʸʷˋˍʹΣ 

ˉʶˊʽˇˊʾʸˇˎ˄ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ˎˉʷˊʴʶʽˇˎ ˍ˃ʺ˃ʰˍˇˌΣ ʰ˂˂ʱ ʰ˄ʰˉˍˏˋˋˇˎ˄ ʶˁˍʶˍʰ˃ʷ˄ˇ 

ˊʽʸʽˁˈ ˋˏˋˍʹ˃ʰΣ ˉˇˎ ʶʽˋ˔˖ˊʶʾ ʲʰʻʽʱ ˋˍˇ ˉʶˍˊ˗ʵʶˌ ʷʵʰ˒ˇˌ ʺ ˋʶ ˃ʶʴʱ˂ʹ ʷˁˍʰˋʹ ˁʰʽ 

˃ʽˁˊˈ ʲʱʻˇˌΣ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʶ˅ʰˋ˒ʱ˂ʽˋʹ 

ˎʴˊʰˋʾʰˌ (Tsantilis, 2014)Φ ɶ ˉˊˇˋʰˊ˃ˇʴʺ ʰˎˍʺ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ˋʹ˃ʰ˄ˍʽˁʺ ˋʶ 

ʲˊʰ˔˗ʵʶʽˌ ʺ ʶˉʽˁ˂ʽ˄ʶʾˌ ˉʶˊʽˇ˔ʷˌΣ ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˁʰˍʱ ˍʹˌ ʵʽʱʲˊ˖ˋʹˌ ˍ˖˄ ʶʵʰ˒˗˄ 

ˁʰʽ ˍʹˌ ʰˉ˗˂ʶʽʰˌ ˏʵʰˍˇˌΣ  ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʶ˄ˍˇ˄ˈˍʶˊʰΣ ˃ʶ ˍʽˌ ˁʰˍʰˋˍˊˇ˒ʷˌ 

ˍ˖˄ ʵʰˋ˗˄ ˁʰʽ ˍʹˌ ˒ˎˍˇˁʱ˂ˎ˕ʹˌΦ ʅʶ ʰˎˍʱ ˍʰ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΣ ˍʰ ˒ˎˍʱ ˍʹˌ ˃ʰˁʾʰˌ 

ʰ˄ʰˉˍˏˋˋˇˎ˄ ˊʽʸʽˁˈ ˋˏˋˍʹ˃ʰΣ ˉˇˎ ˒ʻʱ˄ʶʽ ˋʶ ʲʱʻˇˌ ʰˁˈ˃ʰ ˁʰʽ ˍʰ мл m ̄ ˊˇˁʶʽ˃ʷ˄ˇˎ 

˄ʰ ʰ˄ˍ˂ˇˏ˄ ˄ʶˊˈ ˈ˂ˇ ˍˇ ˔ˊˈ˄ˇ ˁʰʽ ˁˎˊʾ˖ˌ ˄ʰ ʷ˔ˇˎ˄ ˉˊˈˋʲʰˋʹ ˋˍʽˌ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ 

ˉˇˋˈˍʹˍʶˌ ˄ʶˊˇˏ ˁʰˍʱ ˍʹ˄ ˅ʹˊʺ ˉʶˊʾˇʵˇ ˍˇˎ ʷˍˇˎˌ (Kollaros, 2013)Φ ʅˍʰ ˒ˊˎʴʰ˄ʽˁʱ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˍˇ ˊʽʸʽˁˈ ˋˏˋˍʹ˃ʰ ʵʶ˄ ʶʾ˄ʰʽ ˍˈˋˇ ʶˁˍʶˍʰ˃ʷ˄ˇ ˈˉ˖ˌ ˋˍʹ ˃ʰˁˁʾʰ ˁʰʽ 

ˋˎ˄ʺʻ˖ˌ ʵʶ˄ ˅ʶˉʶˊ˄ʱ ˍˇ ʷ˄ʰ ˃ʷˍˊˇ ˋʶ ʲʱʻˇˌ (Kollaros, 2013; Tsantilis, 2014). 

  ɱʽʰ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ ˍʽˌ ˎ˕ʹ˂ʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˁʰʽ ˍʹ˄ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ 

ˎʴˊʰˋʾʰ ˍˇˎ ˁʰ˂ˇˁʰʽˊʽˇˏΣ ˍʰ ˒ˎˍʱ ʷ˔ˇˎ˄ ˎʽˇʻʶˍʺˋʶʽ ˁʰʽ ʱ˂˂ʶˌ ˃ʹ ˃ˇˊ˒ˇ˂ˇʴʽˁʷˌ 

ˋˎ˃ˉʶˊʽ˒ˇˊʷˌΣ ˈˉ˖ˌ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ  ˒˖ˍˇˋˎ˄ʻʶˍʽˁˇˏ ˊˎʻ˃ˇˏ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ  ˍˇˎ 

ˉʶˊʽˇˊʽˋ˃ˇˏ ˍ˖˄  ˒˖ˍˇˋˎ˄ʻʶˍʽˁ˗˄ ʽˋˍ˗˄ (Gratani and Varone, 2004)Φ  ɶ  ˋ˔ʷˋʹ 

˃ʶˍʰ˅ˏ ˒˖ˍˇˋˏ˄ʻʶˋʹˌ ˁʰʽ ʲʽˇ˃ʱʸʰˌ ˎˉˇʵʹ˂˗˄ʶʽ ˈˍʽ ʹ ˒˖ˍˇˋˏ˄ʻʶˋʹ ˉʰʾʸʶʽ 

ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ ʰ˄ˍˇ˔ʺ ˍˇˎ ˒ˎˍˇˏ ˋˍʹ˄  ˅ʹˊʰˋʾʰΣ ʶˉʹˊʶʱʸˇ˄ˍʰˌ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ 

ʶˉʽʲʾ˖ˋʹ ˍˇˎ ˒ˎˍˇˏ ʰ˂˂ʱ ˁʰʽ ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ʰˎˍˇˏ ˋʶ ˃ʽʰ ˉʶˊʽˇ˔ʺ 

˃ʶ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ ˅ʹˊʰˋʾʰ όDǳƭƝŀǎ Ŝǘ ŀƭΦΣ нллнύ. H ˒ ˖ˍˇˋˏ˄ʻʶˋʹ ˁʰˍʱ ˍʹ˄ ˅ʹˊʺ ˉʶˊʾˇʵˇΣ 

ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˁˎˊʾ˖ˌ ˁʰˍʱ ˍʽˌ ˉˊ˗ˍʶˌ ˉˊ˖ʽ˄ʷˌ ˗ˊʶˌΣ ˈˍʰ˄ ʹ ʶ˅ʱˍ˃ʽˋʹ ʶʾ˄ʰʽ 

ʰˁˈ˃ʹ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ (Kyparissis et al., 1997)Φ ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽ ˁʰˍʱ ˍʽˌ ʹ˃ʷˊʶˌ ˁʰʽ 

˗ˊʶˌ ˃ʶ ˎ˕ʹ˂ʺ ʰˁˍʽ˄ˇʲˇ˂ʾʰΣ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ˒ˏ˂˂ˇˎΣ  ʶʾ˄ʰʽ 

ˉʶˊʾˉˇˎ р ʷ˖ˌ млϲ/ ˎ˕ʹ˂ˈˍʶˊʹ ʰˉˈ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ʰʷˊʰ ˁʰʽ ˋʶ ʻʶˊ˃ˇˁˊʰˋʾʶˌ 

˃ʶˍʰ˅ˏ ор ˁʰʽ пл ϲ/Σ ˇʽ ˃ʶˍʰʲˇ˂ʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌ ˍ˖˄ ˋˁ˂ʹˊˈ˒ˎ˂˂˖˄ ˒ˎˍ˗˄Σ 

˃ʶʽ˗˄ˇ˄ˍʰʽ ˈ˂ˇ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˁʰʽ  ʹ ʰ˄ʱˉˍˎ˅ʹ ʰˎˍ˗˄ ˉʶˊʽˇˊʾʸʶˍʰʽ  ˈˋˇ ʹ ˅ʹˊʰˋʾʰ 

ˉʰˊʰˍʶʾ˄ʶˍʰʽ  (Karam et al., 2011; Larcher, 2000)Φ ʆʹ˄  ʱ˄ˇʽ˅ʹΣ ʹ ʶ˄ʷˊʴʶʽʰ ˉˇˎ 

ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˍʰ  ˒ˎˍʱΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˄ʷ˖˄ ˒˖ˍˇˋˎ˄ʻʶˍʽˁ˗˄ 

˒ˏ˂˂˖˄ ˁʰʽ ʴʽʰ ˍʹ ˋˎ˄ˍʺˊʹˋʹ ˍ˖˄ ˉʰ˂ʰʽˈˍʶˊ˖˄ (Catoni et al., 2013). 

ɳˉˇ˃ʷ˄˖ˌ ʹ ˉʰˊʰʴ˖ʴʺ ʲʽˇ˃ʱʸʰˌ ʶ˅ʰˊˍʱˍʰʽ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ʰˉˈ ˍˇ ʶʱ˄Σ 

ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˉʶˊʽˈʵ˖˄ ˅ʹˊʰˋʾʰˌΣ ˍʰ ˒ˎˍʱ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˎ˄ʶ˔ʾˋˇˎ˄ ˍʹ 

˒˖ˍˇˋˏ˄ʻʶˋʹΣ ʵʽʰˍʹˊ˗˄ˍʰˌ ˍʹ˄ ʰˉ˗˂ʶʽʰ ˄ʶˊˇˏ ˔ʰ˃ʹ˂ˈˍʶˊʹ ʰˉˈ ˍʹ˄ ˉˊˈˋ˂ʹ˕ʹΦ 

ʅˍʹ˄ ɼˊʺˍʹ ʹ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˒ˎˍ˗˄ ˃ʶˍʰˍˇˉʾʸʶˍʰʽ ˈ˂ˇ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˉˊˇˌ ˍˇ ˍʷ˂ˇˌ 
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ˍˇˎ ˒ʻʽ˄ˇˉ˗ˊˇˎ ˁʰʽ ʶ˄ ˃ʷˊʶʽ ˉˊˇˌ ˍˇˎˌ ʹˉʽˈˍʶˊˇˎˌ ˔ʶʽ˃ʶˊʽ˄ˇˏˌ ˃ʺ˄ʶˌΦ ɶ  ʰ˄ʰˉ˄ˇʺ 

ˍ˖˄ ˒ˎˍ˗˄ ˉʰˊʰˍʹˊʶʾˍʰʽ ˎ ˕ʹ˂ˈˍʶˊʹ  ˍʹ˄ ʱ˄ˇʽ˅ʹ ˁʰʽ ˍˇ ˁʰ˂ˇˁʰʾˊʽ  (Catoni et al., 2013) 

ˁʰʽ ʶˉʽʲʶʲʰʽ˗˄ʶˍʰʽ ʴʽʰ ʰˁˈ˃ʰ ˃ʽʰ ˒ˇˊʱ ˈˍʽ ˋˍʰ ˃ʶˋˇʴʶʽʰˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΣ ʹ 

ʻʶˊʽ˄ʺ ˅ʹˊʰˋʾʰ ʶʾ˄ʰʽ ˇ ˁˏˊʽˇˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌΣ  ˉˇˎ ˉʶˊʽˇˊʾʸʶʽ ˍʹ˄ 

ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˍ˖˄ ˒ˎˍ˗˄ όDǳƭƝŀǎ Ŝǘ ŀƭΦΣ нллнύΦ  ʁ ˉʶˊʽˇˊʽˋ˃ˈˌ ˋˍʹ˄ 

ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˒ˎˍ˗˄, ˉˇˎ ʶˉʽʲʱ˂˂ʶˍʰʽ ʰˉˈ ˍʹ ˔ʰ˃ʹ˂ʺ ʵʽʰʻʶˋʽ˃ˈˍʹˍʰ ˏʵʰˍˇˌΣ 

ˇ˒ʶʾ˂ʶˍʰʽ ˁˎˊʾ˖ˌ ˋʶ ˃ʶʽ˗ˋʶʽˌ ˍˇˎ ʽˋˇʸˎʴʾˇˎ ʱ˄ʻˊʰˁʰ ˍ˖˄ ˒ˎˍ˗˄Σ ˇʽ ˇˉˇʾʶˌ 

ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ ˍʹ˄ ʽˋˇˊˊˇˉʾʰ ˃ʶˍʰ˅ˏ ˒˖ˍˇˋˏ˄ʻʶˋʹˌ ˁʰʽ ʰ˄ʰˉ˄ˇʺˌ  (Catoni et al., 

2013).  

ɶ ʽʻʰʴʶ˄ʺˌ ˔˂˖ˊʾʵʰ ˍʹˌ ɼˊʺˍʹˌ όˉʰˊˈ˂ˇ ˉˇˎ ʶ˅ ˇˊʽˋ˃ˇˏ ʶʾ˄ʰʽ ˒ˎˋʽˁʺύ 

ˇ˒ʶʾ˂ʶʽ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʺ ˍʹˌ  ˋʶ ˉˇ˂˂ʷˌ ˉʶˊʽˇ˔ʷˌΣ ˋʶ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ʶˉʶ˃ʲʱˋʶʽˌ  

όaŀǎŜƭƭƛ Ŝǘ ŀƭΦΣ нлмтΤ ʅ˒ʺˁʰˌΣ мфффύΦ ɾʶ ʵʶʵˇ˃ʷ˄ʶˌ ˍʽˌ ʵˏˋˁˇ˂ʶˌ ʶʵʰ˒ˇˁ˂ʽ˃ʰˍʽˁʷˌ 

ˋˎ˄ʻʺˁʶˌ ˋˍʹ˄ ɼˊʺˍʹΣ ʹ ʶˉʶˊ˔ˈ˃ʶ˄ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺΣ ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ 

ʰˉʶʽ˂ʺ ʴʽʰ ˍʹ˄ ˉ˂ˇˏˋʽʰ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˍˇˎ ˄ʹˋʽˇˏΣ ʽʵʾ˖ˌ ʴʽʰ ˍʰ ˋˍʶ˄ˇʶ˄ʵʹ˃ʽˁʱ ʶʾʵʹ 

ˁʰʽ ʻʰ ʵˇˁʽ˃ʱˋʶʽ ˍˈˋˇ ˍʹ˄ ˉˊˇˋʰˊ˃ˇˋˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˍ˖˄ ʶʽʵ˗˄Σ ˈˋˇ ˁʰʽ ˍʹ˄ 

ʽˁʰ˄ˈˍʹˍʰ ˍ˖˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄ (Vogiatzakis et al., 2020).  

мΦнΦпΦ ʃˊˇʲ˂ʺ˃ʰˍʰ ʵʽʰˍʺˊʹˋʹˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍʹ˄ ɼˊʺˍʹ  

ɶ ɼˊʺˍʹ ʷ˔ʶʽ ҡʾʰ ˃ʰˁˊˈ˔ˊˇ˄ʹ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ζʰ˄ʻˊ˖ˉˈˁʰʽ˄ˇ ˉʶˊʾˇʵˇη ʰˉˈ 

ˍʹ ˄ʶˇ˂ʽʻʽˁʺ ʶˉˇ˔ʺΣ ˉˊʽ˄ ʰˉˈ фΦллл ˉʶˊʾˉˇˎ ˔ˊˈ˄ʽʰΣ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰ ˈˉˇˎ ˇ ʱ˄ʻˊ˖ˉˇˌ 

ҡʶ ˍʽˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˍˇˎΣ ʶˉʹˊʷʰˋʶ ˋʹ˃ʰ˄ˍʽˁʱ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˇˎ ˄ʹˋʽˇˏ 

(LIFE00ENV/GR/000685, 2021). ʅˍʹ˄ ɼˊʺˍʹ ʹ ˃ʰˁˊˈ˔ˊˇ˄ʹ ʽˋˍˇˊʾʰ ʰ˄ʻˊ˗ˉʽ˄ʹˌ 

ˉʰˊʷ˃ʲʰˋʹˌ ˋˍˇ ˒ˎˋʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Σ ʷ˔ʶʽ ˖ˌ h ˉˇˍʷ˂ʶˋ˃ʰ ˍʹ ˒ˎˋʽˁʺ ˁʰʽ ˉˇ˂ʽˍʽˋˍʽˁʺ 

ˉˇ˂ˎ˃ˇˊ˒ʾʰΣ ˉˇˎ ʶˉʷ˒ʶˊʶ όˁʰʽ ʶ˅ʰˁˇ˂ˇˎʻʶʾ ˄ʰ ʶˉʽ˒ʷˊʶʽύ ˉˇ˂˂ʷˌ ʰ˂˂ʰʴʷˌ ˋˍʰ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˍˇˎ ˄ʹˋʽˇˏ (Fielding and Turland, 2005)Φ ɱʽʰ ˉˇ˂˂ˇˏˌ ʰʽ˗˄ʶˌΣ ʰˉˈ ˍˇ 

˃ʰˁˊʽ˄ˈ ˉʰˊʶ˂ʻˈ˄Σ ˃ʷ˔ˊʽ ˁʰʽ ˋʺ˃ʶˊʰΣ  ʹ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍʹˌ ˃ʶˋˇʴʶʽʰˁʺˌ ˂ʶˁʱ˄ʹˌ 

ʰ˂˂ʱ ˁʰʽ ʹ ɼˊʺˍʹ ʶʽʵʽˁˈˍʶˊʰΣ ˃ʶ ˍˇ ʶ˂ˁˎˋˍʽˁˈ ʴʽʰ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ ˃ʶˋˇʴʶʽʰˁˈ ˁ˂ʾ˃ʰΣ  

ˁʰˍˇʽˁʺʻʹˁʶ ˃ʶ  ˉˎˁ˄ˈˍʹˍʰ ˉ˂ʹʻˎˋ˃ˇˏ ˋ˔ʶˍʽˁʱ ˃ʶʴʱ˂ʹ (Vogiatzakis et al., 2008)Φ ɶ 

ʴʹ ˁʰ˂˂ʽʶˊʴʺʻʹˁʶΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʴʽʰ ʲˇˋˁˇˍˈˉʽʰΣ ˋˎ˄ˍʶ˂˗˄ˍʰˌ ˇˎˋʽʰˋˍʽˁʱ ˋˍʹ˄ 

ʰ˂˂ˇʾ˖ˋʹ ˍˇˎ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΦ ʅˍˇ ˉʷˊʰˋ˃ʰ ˍˇˎ ˔ˊˈ˄ˇˎΣ ˈˉˇˎ ʱ˄ʻʽˋʰ˄ ˁʰʽ 

ˉʰˊʱˁ˃ʰˋʰ˄ ˉˇ˂ʽˍʽˋ˃ˇʾΣ ˇʽ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʱ˂˂ʰʸʰ˄ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˁʰʽ ʹ 

ʷˁˍʰˋʹ ˍʹˌ ˁʰ˂˂ʽʶˊʴʺˋʽ˃ʹˌ ʴʹˌ ˃ʶˍʰʲʰ˂˂ˈˍʰ˄ ˋʹ˃ʰ˄ˍʽˁʱΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ʰˏ˅ʹˋʹ ʺ 

ˍʹ ˋˎˊˊʾˁ˄˖ˋʹ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˋˍʹ˄ ˏˉʰʽʻˊˇ (Tsantilis, 2014; Vogiatzakis et al., 

2020). ʃˇ˂˂ʷˌ ʰˉˈ ˍʽˌ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ʶˌ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ʰʽˍʾʶˌΣ ˃ʶˍʰ˅ˏ ˍ˖˄ ˇˉˇʾ˖˄ 

ˁʰʽ ˇʽ ˉˎˊˁʰʴʽʷˌ (Spanos et al., 2000)Σ ʷ˔ˇˎ˄ ʰˉˇˍʶ˂ʷˋʶʽ ʽˋ˔ˎˊˇˏˌ ˇʽˁˇ˂ˇʴʽˁˇˏˌ 

ˉʰˊʱʴˇ˄ˍʶˌ ʶ˅ʷ˂ʽ˅ʹˌ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ ˔˂˖ˊʾʵʰˌ ˃ʶ ˍʹ ˃ˇˊ˒ʺΣ ˉˇˎ ˍʹ ˋˎ˄ʰ˄ˍʱ˃ʶ ˁʰˍʱ 

ˍˈˉˇˎˌ  ˋʺ˃ʶˊʰ (Jucker Riva et al., 2017).  

ɳʽʵʽˁˈˍʶˊʰ ˋˍʹ˄ ɼˊʺˍʹΣ ʴʶ˖ˊʴʽˁʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˁʰʽ ˎ˂ˇˍˈ˃ʹˋʹ ʰˉˈ ˍʰ ʰˊ˔ʰʾʰ 

˔ˊˈ˄ʽʰΣ ˇʽˁʽˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ  ˁʰʽ ʶʽˋʰʴˈ˃ʶ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ ʰˊʴˈˍʶˊʰΣ ʷ˔ˇˎ˄ ʶˉʹˊʶʱˋʶʽ 

ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ˔˂˖ˊʾʵʰΦ ʆʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵʶˁʰʶˍʾʶˌ ʹ ˉ˂ˇˏˋʽʰ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˍˇˎ 

˄ʹˋʽˇˏ ʰˉʶʽ˂ʶʾˍʰʽ ʰˁˈ˃ʰ ˉʶˊʽˋˋˈˍʶˊˇΣ  ʶ˅ʰʽˍʾʰˌ ˍʹˌ ʶ˄ˍʰˍʽˁˇˉˇʾʹˋʹˌ ˍʹˌ ʴʶ˖ˊʴʾʰˌ 

ˋˍʰ ˉʶʵʽ˄ʱΣ ˃ʶ ʵʶ˄ʵˊ˗ʵʶʽˌ ˃ˇ˄ˇˁʰ˂˂ʽʷˊʴʶʽʶˌ ˁˎˊʾ˖ˌΣ ʰ˂ˈʴʽˋˍʹ ˔ˊʺˋʹ ʰʴˊˇ˔ʹ˃ʽˁ˗˄ 
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ˁʰʽ ˎˉʶˊʲˈˋˁʹˋʹ ˋˍʽˌ ˇˊʶʽ˄ʷˌ ˁʰʽ ʹ˃ʽˇˊʶʽ˄ʷˌ ˉʶˊʽˇ˔ʷˌΣ ˉˇˎ ˋˎ˄ʵˎʱʸˇ˄ˍʰʽ ˃ʶ ˋˎ˔˄ʷˌ 

ˉˇʽ˃ʶ˄ʽˁʷˌ ˉˎˊˁʰʴʽʷˌ (Ispikoudis et al., 1993). ɲˎˋˍˎ˔˗ˌ ʴʽʰ ˉˇ˂˂ˇˏˌ ʰʽ˗˄ʶˌΣ ʰˉˈ ˍˇ 

ˉʰˊʶ˂ʻˈ˄ ˃ʷ˔ˊʽ ˍʽˌ ˃ʷˊʶˌ ˃ʰˌΣ ʹ ˒˖ˍʽʱ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˋʶ ˉˇ˂˂ʷˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ 

ɼˊʺˍʹˌΣ ˃ʶ ˋˁˇˉˈ ˄ʰ ζʰˉˇ˃ʰˁˊˏ˄ʶʽη ˍʹ˄ ˅ˎ˂˗ʵʹ ʲ˂ʱˋˍʹˋʹΣ ʰˁˈ˃ʰ ˁʰʽ ˋʶ ʶˉʽˁ˂ʽ˄ʺ 

ʶʵʱ˒ʹ ˁʰʽ ˄ʰ ζʶˎ˄ˇʹʻʶʾη ʹ ʰ˄ʱˉˍˎ˅ʹ ˉˇ˖ʵ˗˄Σ ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ ˍˊˇ˒ʺ ˍ˖˄ 

ʰʽʴˇˉˊˇʲʱˍ˖˄Φ ʊˎˍʱ  ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˍʰ ˒ˊˏʴʰ˄ʰ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋʶ ˒ˍ˖˔ʱΣ 

ʱʴˇ˄ʰ ˁʰʽ ˎˉˇʲʰʻ˃ʽˋ˃ʷ˄ʰ ʰˉˈ ˉˎˊˁʰʴʽʱ ʺ ˎˉʶˊʲˈˋˁʹˋʹ ʶʵʱ˒ʹΣ ˂ʶʽˍˇˎˊʴ˗˄ˍʰˌ ˖ˌ 

ʱ˃ˎ˄ʰ ˍʹˌ ˒ˏˋʹˌ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ʶˊʹ˃ˇˉˇʾʹˋʹˌΣ ʰ˂˂ʱʸˇ˄ˍʰˌ ˍʰˎˍˈ˔ˊˇ˄ʰ 

ˍʹ˄ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ  όʅ˒ʺˁʰˌΣ мфффύΦ ɳ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊˇˎˋʽʱʸʶʽ ʶˉʾˋʹˌ 

ˁʰʽ ˇ ʵʽ˃ˇˊ˒ʽˋ˃ˈˌ ˖ˌ ʱ˃ˎ˄ʰΣ ˋˍʰ ˒ˏ˂˂ʰ (ˍ˖˄ ˒ˊˎʴʰ˄ʽˁ˗˄ ʶʽʵ˗˄ ʰˉʷ˄ʰ˄ˍʽ ˋˍʹ˄ 

˅ʹˊʰˋʾʰ ˁˎˊʾ˖ˌ),  ̋ ˋʶ ˁʱˉˇʽʰ ʶʾʵʹ ˍʹˌ ˃ʰˁʾʰˌ ˉˇˎ ˁʰˍʰ˄ʰ˂˗˄ˇ˄ˍʰʽ ʰˉˈ 

ʰʽʴˇˉˊˈʲʰˍʰ όɳʽˁˈ˄ʰ мΦмύΣ ˉʱ˂ʽ ˃ʶ ˃ʽˁˊˈˍʶˊʰ ˒ˏ˂˂ʰ ˋʶ ʰʴˁʰʻ˖ˍˇˏˌ ˁ˂ʰʵʾˋˁˇˎˌ ˁʰʽ 

˃ʶʴʰ˂ˏˍʶˊʰΣ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ʶʾʵˇˎˌ ˒ˏ˂˂ʰΣ ˈˉˇˎ ˉ˂ʷˇ˄ ʶʾ˄ʰʽ ζʰˋ˒ʰ˂ʺη. 

 

ɳʽˁˈ˄ʰ мΦмΦ ʊˎˍˈ Quercus coccifera ̀ ʶ ˁʱʻʶˍˇ ʲˊʱ˔ˇ ˒ʰˊʰʴʴʽˇˏ όɿΦ ʄʶʻˏ˃˄ˇˎύ ˃ʶ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ 

ʵʽ˃ˇˊ˒ʽˋ˃ˈ ˋˍʰ ˒ˏ˂˂ʰΣ ʰ˄ʱ˃ʶˋʰ ˋʶ ʰˎˍʱ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ɮύ ˃ʰˁˊʽʱ ʰˉˈ ˍʹ ˊʾʸʰ ˁʰʽ ʰˎˍʱ ɰύ 

ˉˇˎ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋʶ ˔ʰ˃ʹ˂ˈˍʶˊˇ ˏ˕ˇˌΣ ˈˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˁʰˍʰ˄ʰ˂˖ʻˇˏ˄ ʰˉˈ ˁˍʹ˄ˇˍˊˇ˒ʽˁʱ ʸ˗ʰΦ 

ʅˍʽˌ ˃ʷˊʶˌ ˃ʰˌΣ ˉˇ˂˂ʱ ˒ˎˍʽˁʱ ʶʾʵʹ ʰˉʶʽ˂ˇˏ˄ˍʰʽ ˃ʶ ʶ˅ʰ˒ʱ˄ʽˋʹ ˃ʶ ˉˇ˂ˏ 

ʴˊʹʴˇˊˈˍʶˊˇˎˌ ˊˎʻ˃ˇˏˌ (Rovzar et al., 2016) h ˉˈ ˈˍʽ ˋˎ˄ʷʲʰʽ˄ʶ ˋˍˇ ˉʰˊʶ˂ʻˈ˄ (Giorgi 

and Lionello, 2008)Φ ɶ ʰˉ˗˂ʶʽʰ ʶ˄ʵʽʰʽˍʹ˃ʱˍ˖˄ (Kosmas et al., 2015), o 

ˁʰˍʰˁʶˊ˃ʰˍʽˋ˃ˈˌΣ ʹ ˎˉˇʲʱʻ˃ʽˋʹ ˍʹˌ ʴʹˌ όWǳŎƪŜǊ wƛǾŀ Ŝǘ ŀƭΦΣ нлмтΤ tŜƷŀ-Angulo et al., 

2019; Prosdocimi et al., 2016)Σ ʹ ʶˁˍʶˍʰ˃ʷ˄ʹ ˃ˇ˄ˇˁʰ˂˂ʽʷˊʴʶʽʰΣ ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ  

(Ren et al., 2019)Σ ʹ ˎˉʶˊʲˈˋˁʹˋʹ (Daliakopoulos and Tsanis, 2014)Σ ʹ ʰ˂ˈʴʽˋˍʹ 

ˋˎ˂˂ˇʴʺΣ ʹ ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄ʹ ʶʽˋʰʴ˖ʴʺ ˄ʷ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ (Daliakopoulos et al., 2017a)  

ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ (Daliakopoulos et al., 2017b) ˁΦʱΦ ʰˉˇˍʶ˂ˇˏ˄ ˃ʶˊʽˁʷˌ ʰˉˈ ˍʽˌ 

ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʶˌ ʰˉʶʽ˂ʷˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ (Corlett, 2016) ʰ˂˂ʱ ˁʰʽ ˍʹˌ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ (Zoccali et al., 2017) ̀ ˍˇ ˄ʹˋʾ ˁʰʽ ˋʶ ˇ˂ˈˁ˂ʹˊˇ ˍˇ˄ ˉ˂ʰ˄ʺˍʹ (Buse et 

al., 2015). ɳˉʾˋʹˌ, ˉˇ˂ˏ ˃ʶʴʱ˂ʹ ˁʰˍʰˋˍˊˇ˒ʺ ʷ˔ˇˎ˄ ˎˉˇˋˍʶʾ ˍʰ ʵʱˋʹΣ ˉˇˎ ˁʱˉˇˍʶ 

ˁʱ˂ˎˉˍʰ˄ ˍˇ ˄ʹˋʾ ˂ˈʴ˖ ˍʹˌ ʰ˄ʶ˅ʷ˂ʶʴˁˍʹˌ ˎ˂ˇˍˈ˃ʹˋʹˌ ʰˉˈ ˍʰ ɾʽ˄˖ʽˁʱ ˔ˊˈ˄ʽʰΣ ˁʰʻ˗ˌ 

ˁʰʽ ˂ˈʴ˖ ˍ˖˄ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄˖˄ ʶ˃ˉˊʹˋ˃˗˄ ʰˉˈ ˍˇˎˌ ˁʰˍʰˁˍʹˍʷˌΣ ʲˇˋˁˇˏˌ ˁΦʱΦ 
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ʃʰˊʱ˂˂ʹ˂ʰ ʹ ɼˊʺˍʹΣ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ˎ˕ʹ˂ʺ ˍˇˎˊʽˋˍʽˁʺ ˉʾʶˋʹΣ ˈˉ˖ˌ ˍʰ 

ˉʶˊʽˋˋˈˍʶˊʰ ˄ʹˋʽʱ ˍʹˌ ɾʶˋˇʴʶʾˇˎΣ ˃ʶ ʷ˄ˍˇ˄ʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁˎˊʾ˖ˌ ˋˍʽˌ 

ˉʰˊʰʻʰ˂ʱˋˋʽʶˌ ˉʶˊʽˇ˔ʷˌ (Menteli et al., 2019; Vogiatzakis et al., 2008). ʅʶ ˉˇ˂˂ʷˌ 

ʶˁˍʱˋʶʽˌ ʹ ʴʶ˖ˊʴʾʰ ʰ˄ˍʽˁʰˍʰˋˍʱʻʹˁʶ ʰˉˈ ˍˇ˄ ˍˇˎˊʽˋ˃ˈΣ ˇ ˇˉˇʾˇˌ ˍʰˎˍˈ˔ˊˇ˄ʰ 

ʶˉʹˊʷʰˋʶ ʲʰʻʽʱ ˍˇ ˍˇˉʾˇ ˁʰʽ ʷ˒ʶˊʶ ˇʽˁˇ˄ˇ˃ʽˁʱ ˇ˒ʷ˂ʹ ˋˍˇ˄ ˍˇˉʽˁˈ ˉ˂ʹʻˎˋ˃ˈ ˁʰʽ 

ʷ˄ˍˇ˄ʹ ʰˋˍʽˁʺ ʶ˅ʱˉ˂˖ˋʹ (Aretano et al., 2013). O̔  h˃ ˃˗ʵʶʽˌ ˉʰˊʰ˂ʾʶˌ ˁʰʽ ˇʽ 

ˉʰˊʱˁˍʽˇʽ ʰ˃˃ˈ˂ˇ˒ˇʽ ʶʾ˄ʰʽ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˃ʶ ˋˎ˄ʺʻ˖ˌ ˃ʶʴʱ˂ʹ ˇʽˁˇ˂ˇʴʽˁʺ 

ˉˇʽˁʽ˂ˇ˃ˇˊ˒ʾʰΣ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˉˇ˂ˏˉ˂ˇˁʶˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˃ʶˍʰ˅ˏ ʰʲʽˇˍʽˁ˗˄ 

ˁʰʽ ʲʽˇˍʽˁ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ (Pinna et al., 2019) ˁʰʽ ʵʷ˔ˇ˄ˍʰʽ ˉˇ˂ˏ ˎ˕ʹ˂ʷˌ ˉʽʷˋʶʽˌ ʰˉˈ 

ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˉʰˊʷ˃ʲʰˋʹ ˁʰʽ ˍʹ˄ ʰ˂ˈʴʽˋˍʹ ˍˇˎˊʽˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹΦ ʃʰˊʱˁˍʽʶˌ 

ˉʶˊʽˇ˔ʷˌ ˍˇˎ ˄ʹˋʽˇˏ ˁʰˍʰˁ˂ˏʸˇ˄ˍʰʽ ʰˉˈ ʻʶˊ˃ˇˁʺˉʽʰ ʺ ˍˇˎˊʽˋˍʽˁʷˌ ˃ˇ˄ʱʵʶˌΣ ˃ʶ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ˋˍʶ˄ʶˏˇˎ˄ ˈ˂ˇ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˍʰ ˉʶˊʽʻ˗ˊʽʰ ʴʽʰ ˉʰˊʰʻʰ˂ʱˋˋʽʰ 

ʰˎˍˇ˒ˎʺ ˔˂˖ˊʾʵʰ όʅ˒ʺˁʰˌΣ мфффύΦ  

ɴ˄ʰˌ ʱ˂˂ˇˌ ˋʹ˃ʰ˄ˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ʰˉ˗˂ʶʽʰˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˋˍʹ˄ ɼˊʺˍʹ 

ʶʾ˄ʰʽ ˈˍʽΣ ˉˇ˂˂ʱ ʰˉˈ ˍʰ ʰˊ˖˃ʰˍʽˁʱ ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁʱ ˒ˎˍʱ ʺ ʱ˂˂ʰ ʽʻʰʴʶ˄ʺ 

όʶ˄ʵʹ˃ʽˁʱΣ ˋˉʱ˄ʽʰΣ ʰˉʶʽ˂ˇˏ˃ʶ˄ʰ ˁʰʽ ˃ʹύΣ ˋˎ˂˂ʷʴˇ˄ˍʰʽ ˃ʶ ˂ʹˋˍˊʽˁˈ ˍˊˈˉˇ ʰˉʶˎʻʶʾʰˌ 

ʰˉˈ ˍʹ ˒ˏˋʹ όʰˉˈ ʰˎˍˇ˒ˎʶʾˌ ˉ˂ʹʻˎˋ˃ˇˏˌύ ˁʰʽ ʶ˃ˉˇˊʶˏˇ˄ˍʰʽ ʵʾ˔˖ˌ ʷ˂ʶʴ˔ˇ 

όɾʰ˂ˇˏˉʰ Ŝǘ ŀƭΦΣ нллпύΦ ɶ ˋˎ˂˂ˇʴʺ-ˋˎʴˁˇ˃ʽʵʺ ʴʾ˄ʶˍʰʽ ʰˉˈ ʽʵʽ˗ˍʶˌΣ ɴ˂˂ʹ˄ʶˌ ʺ 

ʰ˂˂ˇʵʰˉˇˏˌΣ ˋˎ˔˄ʱ ˉʰˊʱ˄ˇ˃ʰΣ ˔˖ˊʾˌ ʱʵʶʽʰ ʵʹ˂ʰʵʺΣ ˁʰʽ ˃ʶ ˍˊˈˉˇ ˉˇˎ ʵʶ˄ ʶˉʽˍˊʷˉʶʽ 

ˍʹ ˒ˎˋʽˁʺ ʰ˄ʰʴʷ˄˄ʹˋʺ ˍˇˎˌΣ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˉˇ˂˂ʱ ʰˉˈ ˍʰ ˒ˎˍʱ ʰˎˍʱ ʶˁˊʽʸ˗˄ˇ˄ˍʰʽ 

ʶ˄ˍʶ˂˗ˌΦ ɳʾ˄ʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˈˍʽ ˍˇ мффр ʶʴʴˊʱ˒ʹˁʰ˄ ˋˍˇ ɼˈˁˁʽ˄ˇ ɰʽʲ˂ʾˇ ˍ˖˄ 

ɮˉʶʽ˂ˇˏ˃ʶ˄˖˄ ɳʽʵ˗˄ ст ˒ˎˍʽˁʱ ǘŀȄŀ ˁʰʽ ˍˇ нллф ˉˊˇˋˍʷʻʹˁʰ˄ ˋʶ ʰˎˍʱ ʱ˂˂ʰ упΣ ˍʰ 

ˇˉˇʾʰ ˋˎ˄ʶ˔˗ˌ ʰˎ˅ʱ˄ˇ˄ˍʰʽ όάΨ/ǊŜǘŀƴ CƭƻǊŀ ŀǘ ŀ ƎƭŀƴŎŜΩ aŜŘƛǘŜǊǊŀƴŜŀƴ tƭŀƴǘ 

/ƻƴǎŜǊǾŀǘƛƻƴ ¦ƴƛǘ ƻŦ a!L/IΣέ нлноύ.  ʃʶˊʾˉˇˎ ˍˇ ʷ˄ʰ ˍˊʾˍˇ ˍ˖˄ ʶ˄ʵʹ˃ʽˁ˗˄ ˒ˎˍ˗˄ ˍʹˌ 

ɼˊʺˍʹˌ ˁʽ˄ʵˎ˄ʶˏˇˎ˄ ʱ˃ʶˋʰ ʰˉˈ ʶ˅ʰ˒ʱ˄ʽˋʹ ʺ ʶʾ˄ʰʽ ʰˉʶʽ˂ˇˏ˃ʶ˄ʰΣ ˃ʶ ˋˎ˄ʷˉʶʽʰ ˃ˈ˄ˇ 

ˋˍʰ ʵˏˋʲʰˍʰ ˒ʰˊʱʴʴʽʰ ˁʰʽ ˍʰ ʰˉˈˁˊʹ˃˄ʰ ʲˊʱ˔ʽʰ, ˄ʰ ˉʰˊʰ˃ʷ˄ʶʽ ʰ˄ʷˉʰ˒ʹ ʹ 

ʲ˂ʱˋˍʹˋʹΦ ɮˁˈ˃ʰ ˁʰʽ ˇʽ ˎʵˊˇʲʽˈˍˇˉˇʽ ˍˇˎ ˄ʹˋʽˇˏ ʷ˔ˇˎ˄ ˎˉˇˋˍʶʾ ʰ˄ʶˉʰ˄ˈˊʻ˖ˍʶˌ 

ʰ˄ʻˊ˗ˉʽ˄ʶˌ ˉʰˊʶ˃ʲʱˋʶʽˌΦ ɼʱˍ˖ ʰˉˈ ʰˎˍʷˌ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ʵʶ˄ ʶʾ˄ʰʽ ˁʰʻˈ˂ˇˎ 

ˉʰˊʱ˅ʶ˄ˇΣ ˉˇˎ ʵʶˁʱʵʶˌ ˒ˎˍʱ ˍʹˌ  ɼˊʺˍʹˌΣ ʴ˄˖ˋˍʱ ʰˉˈ ˍˇ ˋ˔ʶˍʽˁʱ ˉˊˈˋ˒ʰˍˇ 

ˉʰˊʶ˂ʻˈ˄Σ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰʽ ˉʽʰ ˃ʶ ʶˊ˖ˍʹ˃ʰˍʽˁˈ όʅ˒ʺˁʰˌΣ мфффύ.   

ɴ˄ʰ ʱ˂˂ˇ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ˉˊˈʲ˂ʹ˃ʰ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ 

ˋˍˇ ˄ʹˋʾ ʶʾ˄ʰʽ ˍʰ ʶˉʽʴʶ˄ʺ ˒ˎˍʱΦ ʆˇ ˉʰʴˁˈˋ˃ʽˇ ʶ˃ˉˈˊʽˇ ˉʰˊʰʲʾʰˋʶ ˍʰ ʲʽˇʴʶ˖ʴˊʰ˒ʽˁʱ 

ˈˊʽʰ ˁʰʽ ʵʽʶˎˁˈ˂ˎ˄ʶ ˍʹ˄ ʶ˅ʱˉ˂˖ˋʹ ʶʽʵ˗˄ ˋʶ ˉʶˊʽˇ˔ʷˌΣ ˉˇˎ ˉʽʻʰ˄ˈˍʰˍʰ ʵʶ˄ ʻʰ ʶʾ˔ʰ˄ 

˒ˍʱˋʶʽ ˎˉˈ ˁʰ˄ˇ˄ʽˁʷˌ ˋˎ˄ʻʺˁʶˌ (Hobbs et al., 2006)Φ ɮˊˁʶˍʱ ˒ˎˍʽˁʱ ʶʾʵʹ ˍʰ ˇˉˇʾʰ 

ʷ˔ˇˎ˄ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ ˖ˌ ʶʽˋʲˇ˂ʽˁʱΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʰˊ˔ʽˁʱ ʴʽʰ ʴʶ˖ˊʴʽˁˇˏˌ ʺ  

ˁʰ˂˂˖ˉʽˋˍʽˁˇˏˌ ˋˁˇˉˇˏˌ ʺ ʰˁˈ˃ʹ ˁʰʽ ʴʽʰ ʰˉˇˁʰˍʱˋˍʰˋʹ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Φ ʃʰˊʱ ˍʹ 

˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɳ˂˂ʱʵʰˌΣ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʶ˅ʰʽˍʾʰˌ 

ˇʽˁˇ˄ˇ˃ʽˁˇˁˇʽ˄˖˄ʽˁ˗˄ ˃ʶˍʰʲˇ˂˗˄ (Essl et al., 2015) ˁʰʽ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍʹˌ 

ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ ˍˇˉʾˇˎΣ ʷ˔ˇˎ˄ ʶʽˋʰ˔ʻʶʾ ˄ʷʰ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ ˋʶ ˔˗ˊˇˎˌ 

ˉˊʰˋʾ˄ˇˎΦ ʃˇ˂˂ʱ ʰˉˈ ʰˎˍʱ ˍʰ ʶʽˋʰʴˈ˃ʶ˄ʰ ʶʾʵʹ ʷ˔ˇˎ˄ ˉˊˇˋʰˊ˃ˇˋˍʶʾ ˋˍʽˌ 



33 
 

ˎˉʱˊ˔ˇˎˋʶˌ ˋˎ˄ʻʺˁʶˌΣ ʶ˄˗ ʰˊˁʶˍʱ ʷ˔ˇˎ˄ ʴʾ˄ʶʽ ʸʽʸʱ˄ʽʰΣ ʰˉʶʽ˂˗˄ˍʰˌ ˁʰʽ ʰ˂˂ˇʽ˗˄ˇ˄ˍʰˌ 

ˍʰ ˍˇˉʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˁʰʽ ˃ʶˍʰ˒ʷˊˇ˄ˍʰˌ ˉʶˊʽˋˍʰˋʽʰˁʱ ʶˉʽˁʾ˄ʵˎ˄ʰ 

˒ˎˍˇˉʰʻˇʴˈ˄ʰ ʺ ʰˁˈ˃ʰ ˁʰʽ ʱ˂˂ʶˌ ʶˉʽʲ˂ʰʲʶʾˌ ˉˊˇˌ ˍʹ˄ ˎʴʶʾʰ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ 

ˋˎ˄ʷˉʶʽʶˌ, ˈˉ˖ˌ ʹ ʰ˂˂ʶˊʴʽˇʴˈ˄ˇˌ ʵˊʱˋʹ (Koskela et al., 2014; McGeoch et al., 2016; 

Sykora, 1984; Whiting, 1986).   

ʅˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ ʴʹˌ ˍʰ ˄ʹˋʽʱ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˉʶˊʾˉˇˎ ˃ˈ˄ˇ ˍˇ оΣр҈ ˍʹˌ 

ˋˎ˄ˇ˂ʽˁʺˌ ˔ʶˊˋʰʾʰˌ ʷˁˍʰˋʹˌΣ ʰ˂˂ʱ ˒ʽ˂ˇ˅ʶ˄ˇˏ˄ ˍˇ мр-нл҈ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˁʰʽ 

ʰˉˇˍʶ˂ˇˏ˄ ʲʰˋʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ (Fois et al., 2020). 

ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ʶˉʾˋʹˌ ˈˍʽΣ ˋˍˇˎˌ ˄ʹˋʽ˖ˍʽˁˇˏˌ  ʲʽˇˍˈˉˇˎˌ ʷ˔ˇˎ˄ ˁʰˍʰʴˊʰ˒ʶʾ ˍʰ 

ˉʶˊʽˋˋˈˍʶˊʰ ʶ˅ʰ˒ʰ˄ʽˋ˃ʷ˄ʰ ʶʾʵʹ ˒ˎˍ˗˄Σ ˋʶ ˉʰʴˁˈˋ˃ʽˇ ʶˉʾˉʶʵˇ ʰˉˈ ˍˇ мслл ˃ΦʋΦ ʷ˖ˌ 

ˋʺ˃ʶˊʰ (Fois et al., 2020)Φ  ʅʹ˃ʰ˄ˍʽˁˈˍʶˊˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ʰˎˍʺˌ ˍʹˌ ʶ˅ʰ˒ʱ˄ʽˋʹˌ ʶʾ˄ʰʽ ʹ 

ʶˁˍʶˍʰ˃ʷ˄ʹ ʰˉˇ˕ʾ˂˖ˋʹ ʵʰˋ˗˄Σ ʹ ʰ˂˂ˇʾ˖ˋʹ ˒ˎˋʽˁ˗˄ ˇʽˁˇˍˈˉ˖˄ ˁʰʽ ʹ ʶʽˋʰʴ˖ʴʺ 

˄ʷ˖˄ ʶʽˋʲˇ˂ʽˁ˗Σ˄ ʶˉʶˁˍʰˍʽˁ˗Σ˄ ʰ˂˂ˈ˔ʻˇ˄˖  ˄˒ ˎˍʽˁ˗˄ ʶʽʵ˗˄Φ Th  ˄ʹˋʽʱ ˋˍʹ ˂ʶˁʱ˄ʹ ˍʹˌ 

ɾʶˋˇʴʶʾˇˎ ʰˉˇˍʶ˂ˇˏ˄ ˉʰʴˁˇˋ˃ʾ˖ˌΣ ˍʰ ˉʽˇ ʲʶʲʰˊʹ˃ʷ˄ʰ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˃ʶ ʶˉʽʴʶ˄ʺ 

˒ˎˍʱΣ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʽˌ ʴʶʽˍˇ˄ʽˁʷˌ ʹˉʶʽˊ˖ˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌΣ ˃ʶ ˉˇ˂˂ʱ ʰˉˈ ʰˎˍʱ ˄ʰ 

ˉʰˊˇˎˋʽʱʸˇˎ˄ ʶˁˍʶˍʰ˃ʷ˄ʹ ʶ˅ʱˉ˂˖ˋʹ ˁʰʽ ˍˇˉʽˁʺ ˁˎˊʽʰˊ˔ʾʰ (Pausas and Bradstock, 

2007)Φ ʁʽ ʲʽˇ˂ˇʴʽˁʷˌ ʶʽˋʲˇ˂ʷˌ ʷ˔ˇˎ˄ ʴʾ˄ʶʽ ʷ˄ʰˌ ʰˉˈ ˍˇˎˌ ˁˏˊʽˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˍʹˌ 

ˎˉˇʲʱʻ˃ʽˋʹˌ ˍ˖˄ ʶ˄ʵʽʰʽˍʹ˃ʱˍ˖˄ ˁʰʽ ʹ ˁˏˊʽʰ ʰʽˍʾʰ ʰˉ˗˂ʶʽʰˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΣ 

ˁˎˊʾ˖ˌ ˋˍʰ ˄ʹˋʽ˖ˍʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΦ ɶ ʶˉʽˍˎ˔ʺˌ ʶ˅ʱˉ˂˖ˋʹ ˍ˖˄ ʶˉʽʴʶ˄˗˄ ˒ˎˍ˗˄ 

ˉʰʴˁˇˋ˃ʾ˖ˌΣ ʷ˔ʶʽ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ ˖ˌ ̀ ʹ˃ʰ˄ˍʽˁˈˌ ˁʾ˄ʵˎ˄ˇˌ ʴʽʰ  ʻʷ˃ʰˍʰ ʵʽʰˍʺˊʹˋʹˌ ˃ʶ 

ˉʰˊʱ˂˂ʹ˂ʶˌ ˁˇʽ˄˖˄ʽˁˇˇʽˁˇ˄ˇ˃ʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ  όDŀǎǎƽ Ŝǘ ŀƭΦΣ нлмлύΦ ɶ ʶ˅ʱˉ˂˖ˋʹ ˍ˖˄ 

ʶʽˋʲˇ˂ʽˁ˗Σ˄ ʶˉʶˁˍʰˍʽˁ˗Σ˄ ʰ˂˂ˈ˔ʻˇ˄˖  ˄ ˒ˎˍʽˁ˗  ˄ ʶʽʵ˗˄ ʰˉˇˍʶ˂ʶʾ ʽʵʽʰʾˍʶˊʹ 

ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ʰˉʶʽ˂ʺ ˁʰʽ ˋˍʹ˄ ɼˊʺˍʹΣ ˉˇˎ ʶˁˍˈˌ ʰˉˈ ˍʹ˄ ˎ˕ʹ˂ʺ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ 

˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˋˉʱ˄ʽʰ ʶ˄ʵʽʰʽˍʺ˃ʰˍʰ ˁʰʽ ˉˇ˂˂ʱ ʶ˄ʵʹ˃ʽˁʱ ʶʾʵʹ (Celesti-Grapow 

et al., 2016; Fois et al., 2020). 

ʆʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵˏˇ ʵʶˁʰʶˍʾʶˌ ʷ˔ˇˎ˄ ʰˊ˔ʾˋʶʽ ˄ʰ ʴʾ˄ˇ˄ˍʰʽ ʽʵʽʰʾˍʶˊʰ ˇˊʰˍʱ ˍʰ 

ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˊˇˋʰˊ˃ˇʴʺˌ ˍ˖˄ ʶʽˋʰʴˈ˃ʶ˄˖˄ ˒ˎˍ˗˄  (Arianoutsou et al., 2010)Φ ʆʰ 

˒ˎˍʱ ʰˎˍʱ ʶʾ˄ʰʽ ˁˎˊʾ˖ˌ ʰ˃ʶˊʽˁʰ˄ʽˁʺˌΣ ʰˋʽʰˍʽˁʺˌΣ ʰˎˋˍˊʰ˂ʽʰ˄ʺˌ ˁʰʽ ˃ʶˋˇʴʶʽʰˁʺˌ ό˃ʹ 

ˁˊʹˍʽˁʺˌύ ˁʰˍʰʴ˖ʴʺˌ ˁʰʽ ʶʽˋʺ˔ʻʹˋʰ˄ ʴʽʰ ʵʽʱ˒ˇˊˇˎˌ ʴʶ˖ˊʴʽˁˇˏˌΣ ʵʰˋˇˁˇ˃ʽˁˇˏˌΣ 

ʵʽʰˁˇˋ˃ʹˍʽˁˇˏˌ ʺ ʽʰˍˊʽˁˇˏˌ ˋˁˇˉˇˏˌΣ ʶ˄˗ ˎˉʱˊ˔ˇˎ˄ ˁʰʽ ˍˎ˔ʰʾʶˌ ʶʽˋʰʴ˖ʴʷˌ  

(Arianoutsou et al., 2010)Φ ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˋˍʹ˄ ɼˊʺˍʹ ʶʾ˄ʰʽ ˁˎˊʾ˖ˌ ˇ 

Eucalyptus spp., o Ailanthus altissimaΣ ˍˇ Carpobrotus ǎǇΦΣ ʹ Oxalis pes-caprae ˁΦʱΦ 

όɳʽˁˈ˄ʰ мΦн ς мΦпύΦ ɶ ʶ˅ʱˉ˂˖ˋʹ ʰˎˍ˗˄ ˍ˖˄ ʰ˂˂ˈ˔ʻˇ˄˖˄ ˒ˎˍʽˁ˗˄ ʁ ʽʵ˗˄Σ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ  

ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ (Blackburn et al., 2014). 
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ɳʽˁˈ˄ʰ мΦнΦ ʊˎˍʱ ˍˇˎ Carpobrotus ǎǇΦ ˃ʶ ʰˎˍˇ˒ˎʺ ʽʻʰʴʶ˄ʺ ˈˉ˖ˌ ˍˇ ɮǎǇŀǊŀƎǳǎ ŀǇƘȅƭƭǳǎ ˁ ʰʽ ˍˇ 

Caroxylon aegeum ̀ ˍˇ˄ ʀʹˊˈˁʰ˃ˉˇ ˋˍʰ ˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁʱ ˍˇˎ ˄ˇ˃ˇˏ ɽʰˋʽʻʾˇˎ 

 

 

 

ɳʽˁˈ˄ʰ мΦоΦ ɮ˄ʶˉˍˎʴ˃ʷ˄ʰ ˒ˎˍʱ Ailanthus altissima ̀ ʶ ʶ˂ʰʽ˗˄ʰ ˋʶ ˉʰˊʰʻʰ˂ʱˋˋʽʰ ˉʶˊʽˇ˔ʺ ˍʹˌ 

ɮ˃˃ˇˎʵʱˊʰˌ ɶˊʰˁ˂ʶʾˇˎΦ 
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ɳʽˁˈ˄ʰ мΦпΦ ɿʶʰˊʱ ˁʰʽ ʰ˄ʶˉˍˎʴ˃ʷ˄ʰ ˒ˎˍʱ Ailanthus altissima ̀ ʶ ˇˊʶʽ˄ʺ ˉʶˊʽˇ˔ʺ ˋˍʰ ɮ˄˗ʴʶʽʰ 

ɾˎ˂ˇˉˇˍʱ˃ˇˎ όɿΦ ʄʶʻˏ˃˄ˇˎύ. 

 

ɶ ˋʹ˃ʰ˄ˍʽˁʺ ʲʽˇ˃ʱʸʰΣ ˉˇˎ ˉʰˊʱʴˇˎ˄ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʰˎˍʱ ˍʰ ˒ˎˍʱΣ ˍˇˎˌ 

ˉʰˊʷ˔ʶʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˃ʶˍʰˋ˔ʹ˃ʰˍʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˍˇ ʲʽˇˍʽˁˈ ˁʰʽ ʰʲʽˇˍʽˁˈ 

ˉʶˊʽʲʱ˂˂ˇ˄ ˋʶ ʶˁˍʶˍʰ˃ʷ˄ʶˌ ˉʶˊʽˇ˔ʷˌΣ ʶ˄˗ ˁʱˉˇʽʰ ʰˉˈ ʰˎˍʱ ˃ˉˇˊʶʾ ˄ʰ ʰ˂˂ʱ˅ˇˎ˄ ˍʹ 

ʵˇ˃ʺ ˁʰʽ ˍʽˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˍˇˎ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ˉˊˇˁʰ˂˗˄ˍʰˌ ʰ˂˂ʰʴʷˌ ˋˍʰ ˔ʹ˃ʽˁʱΣ 

˒ˎˋʽˁʱ ˁʰʽ ʵˇ˃ʽˁʱ ˍˇˎ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ  (Celesti-Grapow et al., 2016)Σ ˃ʶ ʵˊʱˋʹ 

ʰ˂˂ʹ˂ˇ˔ʹ˃ʽˁ˗˄ ˁΦʱΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˃ʶ˂ʷˍʶˌΣ ʶˁˍˈˌ ʰˉˈ ˍʽˌ ʶ˅ʰ˒ʰ˄ʾˋʶʽˌ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ 

ˋʶ ˍʷˍˇʽʶˌ ˉʶˊʽˇ˔ʷˌΣ ʷ˔ˇˎ˄ ˉʰˊʰˍʹˊʹʻʶʾ ʰ˂˂ʰʴʷˌ ˋˍʹ ʴʶ˄ʶˍʽˁʺ ˋˏ˄ʻʶˋʹ ˍ˖˄ 

ʰˎˍˇ˔ʻˈ˄˖˄ ˉ˂ʹʻˎˋ˃˗˄Σ ˍˇ˄ ˉ˂ˇˏˍˇ ˁʰʽ ˍʹ˄ ʰ˒ʻˇ˄ʾʰ ˍ˖˄ ʶʽʵ˗˄Σ ˍʹ ˒ˎ˂ˇʴʶ˄ʶˍʽˁʺ 

ˁʰʽ ˍʰ˅ʽ˄ˇ˃ʽˁʺ ˉˇʽˁʽ˂ˇ˃ˇˊ˒ʾʰΣ ˍʹ˄ ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰ ˍˇˎ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ˍʹ˄ 

ʰ˄ʰˁˏˁ˂˖ˋʹ ʻˊʶˉˍʽˁ˗˄ ˁʰʽ ˃ˇ˂ˎˋ˃ʰˍʽˁ˗˄ ˇˎˋʽ˗˄Σ ˍʰ ˍˊˇ˒ʽˁʱ ʵʾˁˍˎʰΣ ˍʹ˄ 

ˎʵˊˇ˂ˇʴʾʰΣ ˍʹ  ʵˇ˃ʺ ˍ˖˄ ʶ˄ʵʽʰʽˍʹ˃ʱˍ˖˄ ˁΦʱΦ (Blackburn et al., 2014). 

ʁʽ ʰ˂˂ʰʴʷˌ  ʰˎˍʷˌ ʶʾ˄ʰʽ  ˋˎ˔˄ʱ ˃ʹ ʰ˄ʰˋˍˊʷ˕ʽ˃ʶˌ ˁʰʽ ʶ˅ʰˊˍ˗˄ˍʰʽ ʱ˃ʶˋʰ ʰˉˈ  

ˍˇ ʶʽˋʲˇ˂ʽˁˈ ʶʾʵˇˌΦ ɶ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ ʶʽˋʲˇ˂˗˄ ˋˎ˄ʰ˄ˍʱˍʰʽ ˋˎ˄ʺʻ˖ˌ ˋʶ ˍˇˉˇʻʶˋʾʶˌ 

ˉˇˎ ʷ˔ˇˎ˄ ˃ʶˍʰ˃ˇˊ˒˖ʻʶʾ ˋʹ˃ʰ˄ˍʽˁʱ ʰˉˈ ˍˇ˄ ʱ˄ʻˊ˖ˉˇΦ ʂˍʰ˄ ˍʰ ʶˉʽʴʶ˄ʺ 

ʶʴˁʰʻʾˋˍʰ˄ˍʰʽ ˋʶ ˒ˎˋʽˁʷˌ ˉʶˊʽˇ˔ʷˌΣ ʽʵʽʰʾˍʶˊʰ ˈˋʶˌ ʲˊʾˋˁˇ˄ˍʰʽ ˁˇ˄ˍʱ ˋʶ ˉ˂ʹʻˎˋ˃ˇˏˌ 

ˎ˕ʹ˂ʺˌ ʲʽˇʴʶ˖ʴˊʰ˒ʽˁʺˌ ˁʰʽ ˇʽˁˇ˂ˇʴʽˁʺˌ ʰ˅ʾʰˌΣ ʶ˄ʷ˔ˇˎ˄ ˃ʶʴʰ˂ˏˍʶˊˇ ˁʾ˄ʵˎ˄ˇΣ ˁʰʻ˗ˌ 

ʹ ʶ˅ʱˉ˂˖ˋʺ ˍˇˎˌ ˃ˉˇˊʶʾ ˄ʰ ʰˉʶʽ˂ʺˋʶʽ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˍˇˉʽˁʺˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ 

(Carboni et al., 2010; Celesti-Grapow et al., 2016)Φ ɶ ʶʽˋʲˇ˂ʺ ˋʶ ʷ˄ʰ ˍˈˉˇ ˁʱˉˇʽˇˎ 

ʶʽˋʰʴˈ˃ʶ˄ˇˎ ˒ˎˍʽˁˇˏ ʶʾʵˇˎˌ ˃ˉˇˊʶʾ ˄ʰ ʻʶ˖ˊʹʻʶʾ ˖ˌ ˋˎ˄ʱˊˍʹˋʹ ˍʹˌ ˋ˔ʷˋʹˌ ˃ʶˍʰ˅ˏ 

ˍ˖˄ ʰʲʽˇˍʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍˇˎ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍ˖˄ 

ʶˉʽʴʶ˄˗˄ ˁʰʽ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ (Bjarnason et al., 2017) ˋʶ ˋ˔ʷˋʹ ˁʰʽ ˃ʶ ˍˇ ˊˎʻ˃ˈ 

ʰ˄ʱˉˍˎ˅ʹˌ ˁʰʽ ʰ˄ʰˉʰˊʰʴ˖ʴʺˌ ˍˇˎΦ ʅʶ ˉˇ˂˂ʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʹ ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˍ˖˄ 

ʰ˄ʻˊ˖ˉˇʴʶ˄˗˄ ʵʽʰˍʰˊʰ˔˗˄ ʵʶ˄ ʰˊˁʶʾ ʴʽʰ ˍʹ˄ ʰˉˇˍˊˇˉʺ ˍ˖˄ ʶˉʽʵˊʱˋʶ˖˄ ˍ˖˄ 

ʶʽˋʲˇ˂ʽˁ˗˄ ˒ˎˍ˗˄ (Fois et al., 2020). 
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ɾʶ˂ʷˍʹ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇ ˄ʹˋʾ ˍʹˌ ɼˊʺˍʹˌ ˁʰʽ ˋʶ пф ˄ʹˋʾʵʶˌ ʴˏˊ˖ 

ʰˉˈ ʰˎˍˈΣ ʰˉʷʵʶʽ˅ʶ ˈˍʽ ˇʽ ˉʶˊʽˇ˔ʷˌ ˃ʶ ˃ʶʴʱ˂ˇ ʰˊʽʻ˃ˈ ʶʽˋʰʴˈ˃ʶ˄˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄  

ʺˍʰ˄ ʴʶ˄ʽˁʱ ˒ˍ˖˔ʷˌ ˋʶ ʶ˄ʵʹ˃ʽˁʱ ʶʾʵʹ (Fois et al., 2020)Φ ɮˎˍˈˌ ˇ ʰˊ˄ʹˍʽˁˈˌ 

ˋˎˋ˔ʶˍʽˋ˃ˈˌ ˃ʶˍʰ˅ˏ ʶʽˋʰʴˈ˃ʶ˄˖˄ ˁʰʽ ʶ˄ʵʹ˃ʽˁ˗˄ ˒ˎˍ˗˄ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ 

ˁˎˊʾ˖ˌ ˋˍˇ˄ ˍˇˎˊʽˋ˃ˈ ˁʰʽ ˍʹ˄ ʰˏ˅ʹˋʹ ˍ˖˄ ʰ˄ʻˊ˖ˉˇʴʶ˄˗˄ ˇʽˁˇˍˈˉ˖˄Φ ɶ ʶ˅ʱˉ˂˖ˋʹ 

ˍ˖˄ ʶˉʽʴʶ˄˗˄ ˒ˎˍ˗˄ ʶ˅ʰˊˍʱˍʰʽ ˈ˔ʽ ˃ˈ˄ˇ ʰˉˈ ˍʽˌ ʶʵʰ˒ˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌΣ ʰ˂˂ʱ 

ˁʰʽ ʰˉˈ ˍˇ ˎ˕ˈ˃ʶˍˊˇ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˁʰʽ ˋˎ˔˄ʱ  ˃ʶʽ˗˄ʶˍʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʶ ˍʹ˄ ʰˏ˅ʹˋʹ 

ˍˇˎ ˎ˕ˇ˃ʷˍˊˇˎ (Marini et al., 2013)Φ ɶ ˉ˂ˇˏˋʽʰ ˔˂˖ˊʾʵʰ ˍˇˎ ˄ʹˋʽˇˏΣ ˉˇˎ ʵʷ˔ʶˍʰʽ 

ˍˈˋʶˌ ˉˇ˂˂ʷˌΣ ˁˎˊʾ˖ˌ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ˉʽʷˋʶʽˌΣ ˔ˊʺʸʶʽ ʽʵʽʰʾˍʶˊʹˌ ˃ʶ˂ʷˍʹˌ ˁʰʽ 

ˉˊˇˋˇ˔ʺˌ ʴʽʰ ˄ʰ ˁʰˍʰˋˍʶʾ ʶ˒ʽˁˍʺ ʹ ʵʽʰˍʺˊʹˋʺ ˍʹˌ ˁʰʽ ʴʽʰ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʴʶ˄ʽʷˌΦ 

мΦнΦрΦ ʃˊˇˋˍʰˋʾʰ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ  

ɶ ˏˉʰˊ˅ʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ɲʽʰˉ˂ʱˋʶ˖˄ ό.ƛƻƳŜǎύΣ ˁʰʻ˗ˌ ˁʰʽ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Σ 

ʶʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʺ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΦ ʁʽ 

ɲʽʰˉ˂ʱˋʶʽˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹ ˃ʰˌΣ ˁʰ˂ˏˉˍˇˎ˄ ˃ʶʴʱ˂ʶˌ ˉʶˊʽˇ˔ʷˌ ˁʰʽ ʶ˄ˍˈˌ ˍ˖˄ 

ɲʽʰˉ˂ʱˋʶ˖˄ ʶˉʽˁˊʰˍʶʾ ˉʰˊˈ˃ˇʽˇ ˁ˂ʾ˃ʰ όʻʶˊ˃ˇˁˊʰˋʾʰ - ˁʰˍʰˁˊʹ˃˄ʾˋ˃ʰˍʰύΣ ˍˇ ˇˉˇʾˇ 

ˉʰʾʸʶʽ ˁʰʻˇˊʽˋˍʽˁˈ  ˊˈ˂ˇ ˋˍˇ˄ ˍˏˉˇ ˍʹˌ ʲ˂ʱˋˍʹˋʹˌΣ ˉˇˎ ʻʰ ʰ˄ʰˉˍˎ˔ʻʶʾ ʶˁʶʾ 

όɰʶˊʶˋˈʴ˂ˇˎΣ нлмлύΦ ɾʽʰ ɲʽʱˉ˂ʰˋʹ ˃ʶ ˃ʶʴʱ˂ʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰΣ ʶʾ˄ʰʽ ʹ ɲʽʱˉ˂ʰˋʹ ˍʹˌ 

˃ʰˁʾʰˌ ˍ˖˄ ˃ʶˋˇʴʶʽʰˁ˗˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Φ ɶ ˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ˍʹˌ ˔˂˖ˊʾʵʰˌ ˁʰʽ ˍʹˌ 

ˉʰ˄ʾʵʰˌ ˋʶ ʰˎˍʺ ˍʹ ɲʽʱˉ˂ʰˋʹΣ  ʷ˔ʶʽ ˉˊˇˁʰ˂ʷˋʶʽ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʰˊˁʶˍ˗˄ ɳ˂˂ʺ˄˖˄ ˁʰʽ 

˅ʷ˄˖˄ ʶˊʶˎ˄ʹˍ˗˄ (Nardini et al., 2014)Φ  ʆʰ ʵʽʱ˒ˇˊʰ ʶʾʵʹΣ ʰ˄ˍʰʴ˖˄ʾʸˇ˄ˍʰʽ ˃ʶˍʰ˅ˏ 

ˍˇˎˌ ʺ ʰ˂˂ʹ˂ˇʶˉʽʵˊˇˏ˄ ˃ʶ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˇˎˌΣ ˃ʶ ˋˎ˄ʷˉʶʽʰ ʹ ˉˇʽˁʽ˂ʾʰ ˍ˖˄ ʶʽʵ˗˄ 

ˉˇˎ ˋˎ˄ʰ˄ˍʱ˃ʶ ˋʺ˃ʶˊʰ ˄ʰ ʶʾ˄ʰʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˉʶˊʾˉˇˎ ˍʶˋˋʱˊ˖˄ ʶˁʰˍˇ˃˃ˎˊʾ˖˄ 

ʶˍ˗˄ ʶ˅ʷ˂ʽ˅ʹˌΦ ɼʰˍʰ˄ˇ˗˄ˍʰˌ ˍˇˎˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ˋˍˇ ʶˉʾˉʶʵˇ ˍ˖˄ ˉ˂ʹʻˎˋ˃˗˄Σ  ʵʾ˄ʶˍʰʽ 

ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˉˊˇˋʵʽˇˊʽˋˍʶʾ ʹ ˋˉˇˎʵʰʽˈˍʹˍʰ ˍ˖˄ ˉ˂ʹʻˎˋ˃ʽʰˁ˗˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ˋˍʰ 

ʶˉʾˉʶʵʰ ˍʹˌ ʲʽˇˁˇʽ˄ˈˍʹˍʰˌ ˁʰʽ ˍˇˎ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ (Cowling et al., 1996a; 

ɰʶˊʶˋˈʴ˂ˇˎΣ нлмлύ. ʆʰ ˒ˎˍʱ ʰˉˇˍʶ˂ˇˏ˄ ʲʰˋʽˁˇˏˌ ˉˈˊˇˎˌ ʴʽʰ ˈ˂ˇˎˌ ˍˇˎˌ ʸ˖ʽˁˇˏˌ 

ˇˊʴʰ˄ʽˋ˃ˇˏˌΣ ʶˉˇ˃ʷ˄˖ˌ ˁʰʽ ʴʽʰ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʶˉʽʲʾ˖ˋʹΦ ʃˇ˂˂ʱ ʶʾʵʹ ˒ˎˍ˗˄ 

ʰˉʶʽ˂ˇˏ˄ˍʰʽ ʰˉˈ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʵʽʰˍʰˊʰ˔ʷˌ ˁʰʽ ˍ˗ˊʰ ˁʽ˄ʵˎ˄ʶˏˇˎ˄ ˄ʰ ʶ˅ʰ˒ʰ˄ʽˋˍˇˏ˄Φ  

ʅˍʰ ˍʷ˂ʹ ˍˇˎ ˉʶˊʰˋ˃ʷ˄ˇˎ ʰʽ˗˄ʰΣ ˎˉʺˊ˅ʶ ˉʰʴˁˈˋ˃ʽʰ  ʰ˄ʹˋˎ˔ʾʰ ʴʽʰ ˍʹ˄ 

ˎˉˇʲʱʻ˃ʽˋʹ - ʰˉ˗˂ʶʽʰ ˍʹˌ ˒ˎˋʽˁʺˌ ˃ʰˌ ˁ˂ʹˊˇ˄ˇ˃ʽʱˌ ˁʰʽ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΣ ˃ʶ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˇʽ ˁˎʲʶˊ˄ʺˋʶʽˌ ˍ˖˄ ˁˊʰˍ˗˄ ˃ʶ˂˗˄ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌ ˄ʰ 

ʰ˄ˍʰˉˇˁˊʽʻˇˏ˄ ˁʰˍʱ˂˂ʹ˂ʰ ˁʰʽ ˍˇ нллм ʵʶˋ˃ʶˏˍʹˁʰ˄Σ ˋˍʹ˄ ɳˎˊ˖ˉʰʿˁʺ ɲʽʱˋˁʶ˕ʹ 

ɼˇˊˎ˒ʺˌ ˍˇˎ DƻǘƘŜƴōǳǊƎΣ ˄ʰ ˋˍʰ˃ʰˍʺˋˇˎ˄ ˍʹ˄ ʰˉ˗˂ʶʽʰ ˍʹˌ  ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˋˍʹ˄ 

ɳˎˊ˗ˉʹ ʷ˖ˌ ˍˇ нлмлΦ ɶ ˉʰʴˁˈˋ˃ʽʰ ˋˍˊʰˍʹʴʽˁʺ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ ˒ˎˍ˗˄Σ 

ʶˉʽʵʽ˗ˁʶʽ ˄ʰ ˋˍʰ˃ʰˍʺˋʶʽ ˍʹ ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄ʹ ʰˉ˗˂ʶʽʰ ˇʽˁˇˋˎˋˍʹ˃ʽˁʺˌ ˉˇʽˁʽ˂ˈˍʹˍʰˌΣ 

ˁʰʻ̠̩  ˁʰʽ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˋʶ ˇ˂ˈˁ˂ʹˊˇ ˍˇ˄ ˁˈˋ˃ˇ ˁʰʽ ʶʾ˄ʰʽ ˃ʽʰ ˇˊʽʸˈ˄ˍʽʰ ˋˍˊʰˍʹʴʽˁʺ 

ˉˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˁʰʽ ʶʴˁˊʾʻʹˁʶ ʰˉˈ ˍʹ ʅˏ˃ʲʰˋʹ ˍ˖˄ ɶ˄˖˃ʷ˄˖˄ ɳʻ˄˗˄ ʴʽʰ ˍʹ 

ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ό/.5ύ ˍˇ нллн ˁʰʽ ʶ˄ʺˊʴʹˋʶ ˖ˌ ˁʰˍʰ˂ˏˍʹˌ ʴʽʰ ˋˎ˄ʶˊʴʰˋʾʰ ˋʶ ˍˇˉʽˁˈΣ 

ʶʻ˄ʽˁˈ ˁʰʽ ˉʶˊʽ˒ʶˊʶʽʰˁˈ ʶˉʾˉʶʵˇ  (Ren et al., 2019).      

ʁʽ ˉˊˇˋˉʱʻʶʽʶˌ ʰˎˍʷˌΣ ˉˇˎ ʰˁˈ˃ʰ ˋˎ˄ʶ˔ʾʸˇ˄ˍʰʽΣ  ʶʾ˄ʰʽ ˉ˂ʷˇ˄ ˉʶˊʽˋˋˈˍʶˊˇ 

ʶ˄ˍʰˍʽˁˇˉˇʽʹ˃ʷ˄ʶˌ ˁʰʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΣ ʶˁˍˈˌ ʰˉˈ ˍʹ ʵʽʰˍʺˊʹˋʹ ʶʽʵ˗˄ ˁʰʽ 
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ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Σ ˇ ˊˈ˂ˇˌ ˍ˖˄ ˉˊˇˋˍʰˍʶˎˈ˃ʶ˄˖˄ ˉʶˊʽˇ˔˗˄ ʶˉʶˁˍʱʻʹˁʶ ʰˊˁʶˍʱΣ 

˗ˋˍʶ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍʹˌ ˁˇʽ˄˖˄ʽˁʺˌ ˁʰʽ ˉˇ˂ʽˍʽˋˍʽˁʺˌ ˉˇ˂ˎ˃ˇˊ˒ʾʰˌ 

ˁʰʽ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ όaŀƴƘńŜǎ Ŝǘ ŀƭΦΣ нлмуύ. ʁʽ  

ˉˊˇˋˉʱʻʶʽʶˌ ʵʽʰˍʺˊʹˋʹˌ ˍʹˌ ˒ˏˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ˁʰˍʹʴˇˊʽˇˉˇʽʹʻˇˏ˄ ˋʶ ˍˊʶʾˌ ˁˎˊʾ˖ˌ 

ˁʰˍʹʴˇˊʾʶˌΣ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍˇˎ ˍˇˉʾˇˎΣ ˍ˖˄ ʶʽʵ˗˄ ˁʰʽ ˍ˖˄ ˇʽˁˇˍˈˉ˖˄Σ ˃ʶ 

ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʹ ʾˋ˖ˌΣ ˍˇ ˔ʰˊʰˁˍʹˊʽˋ˃ˈ ˉˊˇˋˍʰˍʶˎˈ˃ʶ˄˖˄ ˉʶˊʽˇ˔˗˄ (Vogiatzakis et 

al., 2020)Φ ɶ ˉˊˇˋˍʰˋʾʰ ˍʹˌ ˒ˏˋʹˌ ˉʷˊʰˋʶ ʰˉˈ ˍʰ ʵʰˋʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˋʶ ˈ˂ˇˎˌ 

ˍˇˎˌ ˒ˎˋʽˁˇˏˌ ˁʰʽ ʹ˃ʽ-˒ˎˋʽˁˇˏˌ ˍˏˉˇˎˌ ˇʽˁˇˍˈˉ˖˄. ɾʷˋ˖ ʶ˄ʰˊ˃ˈ˄ʽˋʹˌ ˃ʶ ˍʽˌ 

ˇʵʹʴʾʶˌ фнκпоκɳʁɼ ˁʰʽ нллфκмптκɳɼ ˍˇˎ ɳˎˊ˖ˉʰʿˁˇˏ ɼˇʽ˄ˇʲˇˎ˂ʾˇˎΣ ˍˇ ʶˎˊ˖ˉʰʿˁˈ 

ʵʾˁˍˎˇ ˉˊˇˋˍʰˍʶˎˈ˃ʶ˄˖˄ ˉʶˊʽˇ˔˗˄ b!¢¦w! нллл ʰˉˇˍʶ˂ʶʾ ʲʰˋʽˁˈ ˄ˇ˃ʽˁˈ ˁʰʽ 

ʻʶˋ˃ʽˁˈ ˉ˂ʰʾˋʽˇ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌ ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ 

όάb!¢¦w! /ǊŜǘŜ ±ŀƭǳŜΣέ нлнмύ.  

ʅˍʹ˄ ɼˊʺˍʹ ˎˉʱˊ˔ʶʽ ʷ˄ʰ ʶˁˍʶˍʰ˃ʷ˄ˇ ʵʾˁˍˎˇ ˍˇˉˇʻʶˋʽ˗˄ bŀǘǳǊŀ нллл 

(Vogiatzakis et al., 2020)Φ ɶ ˉʶˊʽˇ˔ʺ ˍˇˎ ɱʽˇˏ˔ˍʰ ˁʰʽ ˍˇ ˒ʰˊʱʴʴʽ ˍʹˌ ɮʴʾʰˌ ɳʽˊʺ˄ʹˌ 

όDwпомлллнύ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˎ˕ʹ˂ʺ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰΣ ˃ʶ 

ˉʰˊˇˎˋʾʰ ˉˇ˂˂˗˄ ʽʻʰʴʶ˄˗˄ ˁʰʻ˗ˌ ˁʰʽ ʶ˄ʵʹ˃ʽˁ˗˄ ʶʽʵ˗˄ ˔˂˖ˊʾʵʰˌ ˁʰʽ ˉʰ˄ʾʵʰˌΦ ɶ  

ɲʾˁˍʹΣ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ˇˊˇˉʷʵʽˇ ɽʰˋʽʻʾˇˎΣ ɼʰʻʰˊˈΣ ʅʶ˂ʷ˄ʰΣ ʅʶ˂ʱˁʰ˄ˇ ˁʰʽ  

ʋʰ˂ʰˋ˃ʷ˄ʹ ɼˇˊˎ˒ʺ όDwпонлллнύΣ ʶʾ˄ʰʽ ˃ʽʰ ˉʶˊʽˇ˔ʺ ˃ʶ ʶˏʻˊʰˎˋˍʹ ˇʽˁˇ˂ˇʴʽˁʺ 

ʽˋˇˊˊˇˉʾʰ ˁʰʽ ʹ˃ʽ-˒ˎˋʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ, ˉˇˎ ˁʽ˄ʵˎ˄ʶˏˇˎ˄ ˂ˈʴ˖ ˍʹˌ 

ˎˉʶˊʲˈˋˁʹˋʹˌΣ ˍ˖˄ ˉˎˊˁʰʴʽ˗˄ ˁʰʽ ˍ˖˄ ˍˇˎˊʽˋˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄Φ ɶ ɲʾˁˍʹ ʷ˔ʶʽ  

ˎ˕ʹ˂ʺ ˇʽˁˇ˂ˇʴʽˁʺ ˋʹ˃ʰˋʾʰΣ ˂ˈʴ˖ ˍʹˌ ˃ʶʴʱ˂ʹˌ ˉˇʽˁʽ˂ʾʰˌ ˇʽˁˇˍˈˉ˖˄Σ ˈˉˇˎ 

˒ʽ˂ˇ˅ʶ˄ˇˏ˄ˍʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ʶ˄ʵʹ˃ʽˁʱ ʶʾʵʹ ˔˂˖ˊʾʵʰˌ ˁʰʽ ˉʰ˄ʾʵʰˌ ˃ʶ ʰˊˁʶˍʱ 

ˋˍʶ˄ˇʶ˄ʵʹ˃ʽˁʱΣ ˈˉ˖ˌ ˍˇ Alyssum lasithicum, Cirsium creticum subsp. dictaeum ˁΦʱΦ 

ʶ˄˗ ˉʰˊʰˍʹˊʶʾˍʰʽ ˁʰʽ ˉʰˊˈ˔ʻʽʰ ʲ˂ʱˋˍʹˋʹΣ ˉʶˎˁˇʵʱˋʹ όPinus brutiaύΣ ʵʱˋʹ ˃ʶ 

ʃˊʾ˄ˇˎˌ όQuercus cocciferaύΣ ʰ˂˂ʱ ˁʰʽ ʵʱˋˇˌ ˃ʶ ɮˊʽʷˌ όQuercus ilex) ˁ ΦʱΦ όάb!¢¦w! 

/ǊŜǘŜ ±ŀƭǳŜΣέ 2021). 

 ʃʰˊʱ ˍʽˌ ˉˊˇˋˉʱʻʶʽʶˌΣ ʰˁˈ˃ʰ ˁʰʽ ˋˍˇ ʵʽʰʵʽˁˍˎʰˁˈ ʶ˃ˉˈˊʽˇΣ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʱ 

ʶ˄ʵʹ˃ʽˁʱ ˒ˎˍʱ ˍˇˎ ˄ʹˋʽˇˏΣ ˍʰ ˇˉˇʾʰ ˉ˖˂ˇˏ˄ˍʰʽ ˋʶ ˁʰʻˈ˂ˇˎ ʶˎˁʰˍʰ˒ˊˈ˄ʹˍʶˌ ˍʽ˃ʷˌ 

ˁʰʽ ˋʹ˃ʶʽ˗˄ˇˎ˄ ˊʰʴʵʰʾʰ ʰˏ˅ʹˋʹ ˋˍʹ ʸʺˍʹˋʹ ˍˇˎˌ (Menteli et al., 2019). 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋʶ ʷˊʶˎ˄ʰ ˉˇˎ ʷʴʽ˄ʶ ʰˉˈ ˍˇˎˌ Menteli et al. (2019)  ̫ ˄ʰ ˉˇˋˇˋˍˈ  мо҈ 

ʶ˄ʵʹ˃ʽˁ˗˄ ǘŀȄŀ ʵʽʰˁʽ˄ˇˏ˄ˍʰʽ ʰˉˈ ср ʵʽʰ˒ˇˊʶˍʽˁʱ ˒ˎˍ˗ˊʽʰ ʰˉˈ мп ˔˗ˊʶˌ ˍˇˎ 

ʶ˅˖ˍʶˊʽˁˇˏ ˁʰʽ ˁˎˊʾ˖ˌ ˍˇ ɶ˄˖˃ʷ˄ˇ ɰʰˋʾ˂ʶʽˇΦ ɹʵʽʰʾˍʶˊˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊˇˎˋʽʱʸʶʽ 

ʶˉʾˋʹˌΣ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ от ʶ˄ʵʹ˃ʽˁʱ ǘŀȄŀ ʵʽʰ˒ʹ˃ʾʸˇ˄ˍʰʽ ˋˍʽˌ ʽˋˍˇˋʶ˂ʾʵʶˌ ˍ˖˄ 

ˍʰ˅ʽʵʽ˖ˍʽˁ˗˄ ʴˊʰ˒ʶʾ˖˄ ˉˇˎ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍˇ˄ ˍˇˎˊʽˋ˃ˈ ʱʴˊʽʰˌ ʸ˖ʺΦ ɳʾ˄ʰʽ ˋˁˈˉʽ˃ˇ 

˄ʰ ʴʾ˄ʶʽ ʷ˄ʰˌ ˄ʷˇˌ ˋˍˊʰˍʹʴʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˉˊˇˋˍʰˋʾʰˌ ˁʰʽ ʵʽʰˍʺˊʹˋʹˌ ˇʽˁˇˍˈˉ˖˄ 

ˁʰʽ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˁʰʽ ˄ʰ ʰˉˇˍˊʷˉʶˍʰʽ ʹ ˉʰˊʱ˄ˇ˃ʹ ˋˎ˂˂ˇʴʺ ˁʰʽ ʶ˃ˉˇˊʾʰΦ  

1.2.5.1. ʃˊˇˋˍʰˋʾʰ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ̀ ˍʹ˄ ɳ˂˂ʹ˄ʽˁʺ ɿˇ˃ˇʻʶˋʾʰ  

ɶ ɳ˂˂ʱʵʰ ʷ˔ʶʽ ʶˉʽˁˎˊ˗ˋʶʽ ˍʹ ʅˏ˃ʲʰˋʹ ˍʹˌ ɰʷˊ˄ʹˌ όɿˈ˃ˇˌ моорκмфуоύΣ ˍʹ 

ʅˏ˃ʲʰˋʹ /L¢9{ - Convention on International Trade in Endangered Species ʶʽʵ˗˄ 
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ɯʴˊʽʰˌ ʃʰ˄ʾʵʰˌ ˁʰʽ ʋ˂˖ˊʾʵʰˌ όɿˈ˃ˇˌ нлррκмффнύΣ ˁʰʽ ˍʹ ʅˏ˃ʲʰˋʹ ʴʽʰ ˍʹ ɰʽˇ˂ˇʴʽˁʺ 

ʃˇʽˁʽ˂ˈˍʹˍʰ όɿˈ˃ˇˌ ннлпκмффпύΦ ʆˇ ʶ˃ˉˈˊʽˇ ˍ˖˄ /L¢9{ ˁʰʽ ʱ˂˂˖˄ ˁʽ˄ʵˎ˄ʶˎˈ˄ˍ˖˄ 

ʶʽʵ˗˄ ˉˇˎ ʵʶ˄ ʰ˄ʺˁˇˎ˄ ˋˍʹ ˋˏ˃ʲʰˋʹ /L¢9{Σ ˊˎʻ˃ʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ɼˇʽ˄ʺ ʇˉˇˎˊʴʽˁʺ 

ɮˉˈ˒ʰˋʹ όɼʇɮύ мнрмууκнпсκн2-1-2013. ʅʹ˃ʰ˄ˍʽˁʺ ʶʾ˄ʰʽ ʹ ɼʇɮ мнрмууκнпсκнн-01-

нлмо όʊɳɼ нурκɰκмо-02-нлмоύ ζɳ˃ˉˇˊʾʰ ˍ˖˄ ʶʽʵ˗˄ ˍʹˌ ʱʴˊʽʰˌ ˉʰ˄ʾʵʰˌ ˁʰʽ ˍʹˌ 

ʰˎˍˇ˒ˎˇˏˌ ˔˂˖ˊʾʵʰˌηΣ ˁʰʻ˗ˌ ˁʰʽ ʹ ɼʇɮ ооомуκолнуκмм-12-мффу όʊɳɼ мнуфκɰκну-

12-фуύ ζɼʰʻˇˊʽˋ˃ˈˌ ˃ʷˍˊ˖˄ ˁʰʽ ʵʽʰʵʽˁʰˋʽ˗˄ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ 

ˇʽˁˇˍˈˉ˖˄ όʶ˄ʵʽʰʽˍʹ˃ʱˍ˖˄ύ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ ʱʴˊʽʰˌ ˉʰ˄ʾʵʰˌ ˁʰʽ ˔˂˖ˊʾʵʰˌηΣ ˈˉ˖ˌ ˁʰʽ 

ˍˇ ʃˊˇʶʵˊʽˁˈ ɲʽʱˍʰʴ˃ʰ улκмффл όʊɳɼ плκɮκнн-03-мффлύ ζˉʶˊʾ ˉˊˇˋˍʰˋʾʰˌ ˍˇˎ 

˒ˎˍʽˁˇˏ ʴʶ˄ʶˍʽˁˇˏ ˎ˂ʽˁˇˏ ˍʹˌ ˔˗ˊʰˌηΦ  

ɳˉʾˋʹˌΣ ˍʰ ʶ˄ʵʹ˃ʽˁʱ ˒ˎˍʱ ˉˊˇˋˍʰˍʶˏˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ˄ˇ˃ˇʻʶˋʾʰΣ 

ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ʵʽʰˍʱ˅ʶʽˌ ˍˇˎ ʱˊʻˊˇˎ мф ˍˇˎ ɿΦ ффуκмфтф ˁʰʽ ˍʽˌ ʵʽʰˍʱ˅ʶʽˌ ˍˇˎ ʃΦɲΦ 

стκмфум ζˉʶˊʾ ˉˊˇˋˍʰˋʾʰˌ ˍʹˌ ɳ˂˂ʹ˄ʽˁʺˌ ɯʴˊʽʰˌ ʃʰ˄ʾʵʰˌ ˁʰʽ ɮˎˍˇ˒ˎˇˏˌ ʋ˂˖ˊʾʵʰˌη 

όʊɳɼ ɮ˘ ноκ ол-1-мфум ˁʰʽ поκму-2-мфумύ ˁʰʽ ˍʽˌ ʵʽʰˍʱ˅ʶʽˌ ˍˇˎ ɿΦмсрлκмфус ζɱʽʰ ˍʹ˄ 

ˉˊˇˋˍʰˋʾʰ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌη όʊɳɼ ɮ˘ мслύΣ ˈˉ˖ˌ ˍˊˇˉˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ʽˋ˔ˏˇˎ˄ ˃ʶ 

ˍˇ ɿΦофотκнлмм ζɲʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˁʰʽ ʱ˂˂ʶˌ ʵʽʰˍʱ˅ʶʽˌη όʊɳɼ ɰ˘ слύΦ ɶ 

ɳ˂˂ʹ˄ʽˁʺ ʃˇ˂ʽˍʶʾʰ ʷ˔ʶʽ ˉˊˇˋˉʰʻʺˋʶʽ ˄ʰ ˉˊˇˋˍʰˍʷ˕ʶʽ ˍˇ˄ ˔˂˖ˊʽʵʽˁˈ ˉ˂ˇˏˍˇ ˍʹˌ 

˔˗ˊʰˌΣ ʰ˂˂ʱ ʵˎˋˍˎ˔˗ˌ ˔˖ˊʾˌ ˍʰ ˉˊˇˋʵˇˁ˗˃ʶ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ ʆˇ ʃˊˇʶʵˊʽˁˈ 

ɲʽʱˍʰʴ˃ʰ стκмфум ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍʹˌ ʱʴˊʽʰˌ ˉʰ˄ʾʵʰˌ ˁʰʽ ˔˂˖ˊʾʵʰˌ ˋˍʹ˄ ɳ˂˂ʱʵʰ 

ʵʹ˃ʽˇˎˊʴʶʾ ˃ʽʰ ˂ʾˋˍʰ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ όˉʶˊʾˉˇˎ усл ǘŀȄŀύ, ˉˇˎ ˉˊˇˋˍʰˍʶˏˇ˄ˍʰʽ 

ˁʰʽ ʰˉʰʴˇˊʶˏʶʽ ˁʱʻʶ ˋˎ˂˂ˇʴʺ ʺ ʱ˂˂ʹ ˔ˊʺˋʹ ˍ˖˄ ʶʽʵ˗˄ ʰˎˍ˗˄Σ ˃ʶ ʶ˅ʰʽˊʷˋʶʽˌ ʴʽʰ ˍʹ˄ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰΦ  

ɶ ʁʵʹʴʾʰ ˍ˖˄ ʁʽˁˇˍˈˉ˖˄ фнκпоκɳʁɼ ʶ˄ˋ˖˃ʰˍ˗ʻʹˁʶ ˋˍˇ ʶʻ˄ʽˁˈ ʵʾˁʰʽˇ ˃ʶ ɼʇɮ 

33318/3028/11-12-мффу όɼʇɮ όмнуфκɰύ ˁʰʽ ˎˉϥ ʰˊʽʻ˃Φ нфпрфκмрмлκнллр ɼʇɮ όффнκɰύΣ 

ˋʶ ˋˎ˃˃ˈˊ˒˖ˋʹ ˃ʶ ʵʽʰˍʱ˅ʶʽˌ ˍʹˌ ˇʵʹʴʾʰˌ нллсκмлр ˍˇˎ ʅˎ˃ʲˇˎ˂ʾˇˎ ˍʹˌ нлʹˌ 

ɿˇʶ˃ʲˊʾˇˎ нллс ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌύ ˁʰʽ ɶΦʃΦ мпупфκуроκɳ млоκп-4-нллуΦ ʆˇ 

ʱˊʻˊˇ мн ˍʹˌ ˉˊˇʰ˄ʰ˒ʶˊʻʶʾˋʰˌ ʰˉˈ˒ʰˋʹˌΣ ˈˉ˖ˌ ˍˊˇˉˇˉˇʽʺʻʹˁʶ ˃ʶ ˍˇ ʱˊʻˊˇ нΣ 

ˉʰˊʱʴˊʰ˒ˇˌ р ˍˇˎ ˍʶ˂ʶˎˍʰʾˇˎΣ ʰˉʰʴˇˊʶˏʶʽ ˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ 

ˁˇʽ˄ˇˍʽˁˇˏ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌΣ ˉˇˎ ʰˉʰʽˍˇˏ˄ ʰˎˋˍʹˊʺ ˉˊˇˋˍʰˋʾʰ ˁʰʽ ʶʽʵʽˁ˗˄ ʸ˖˄˗˄ 

ʵʽʰˍʺˊʹˋʹˌ όˉʰˊʱˊˍʹ˃ʰ ɹɹ ˁʰʽ L±ύΦ ɶ ʁʵʹʴʾʰ мфффκмлрκɳɼ ʶ˄ˋ˖˃ʰˍ˗ʻʹˁʶ ˋˍˇ ʶʻ˄ʽˁˈ 

ʵʾˁʰʽˇ ˃ʶ ˍˇ ʃˊˇʶʵˊʽˁˈ ɲʽʱˍʰʴ˃ʰ мтκнлло ˁʰʽ ʻʷˍʶʽ ˍʽˌ ˉˊˇːˉˇʻʷˋʶʽˌ ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺ 

ʴʶ˄ʶˍʽˁˇˏ ˎ˂ʽˁˇˏΣ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˁʰʽ ʶ˃ˉˇˊʾʰ ˍˇˎ ʵʰˋʽˁˇˏ 

ˉˇ˂˂ʰˉ˂ʰˋʽʰˋˍʽˁˇˏ ˎ˂ʽˁˇˏΣ ʰ˄ ˁʰʽ ʰ˄ʰ˒ʷˊʶˍʰʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˁʰʽ ˃ˈ˄ˇ ˋˍʰ ʶʾʵʹ 

ʵʰˋʽˁ˗˄ ʵʷ˄ˍˊ˖˄Φ ɲˏˇ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʱ ʵʽʰˍʱʴ˃ʰˍʰ ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍʹˌ ʱʴˊʽʰˌ 

˔˂˖ˊʾʵʰˌ ˁʰʽ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʴʶ˄ʶˍʽˁ˗˄ ˉˈˊ˖˄ ˋˍʹ˄ ɳ˂˂ʱʵʰ ʶˁʵˈʻʹˁʰ˄ ˍˇ мфум ˁʰʽ ˍˇ 

мффлΣ ʰ˄ˍʾˋˍˇʽ˔ʰΦ ʆˇ ʃˊˇʶʵˊʽˁˈ ɲʽʱˍʰʴ˃ʰ улκмффл ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍ˖˄ ˒ˎˍʽˁ˗˄ 

ʴʶ˄ʶˍʽˁ˗˄ ˉˈˊ˖˄ ˍʹˌ ˔˗ˊʰˌΣ ʰ˄ʰ˒ʷˊʶʽ ˈˍʽ ʰˉʰʽˍʶʾˍʰʽ ʱʵʶʽʰ ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ʺ ˍʹ˄ 

ʶ˃ˉˇˊʾʰ ˍ˖˄ ʰˊ˖˃ʰˍʽˁ˗˄ ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄Σ ˁʰ˂˂˖ˉʽˋˍʽˁ˗˄ ˁʰʽ ʱ˂˂˖˄ ˔ˊʺˋʽ˃˖˄ 

˒ˎˍ˗˄ ˁʰʽ ˍʰ ʱʴˊʽʰ ˋˎʴʴʶ˄ʽˁʱ ʶʾʵʹ ˍ˖˄ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄˖˄ ˒ˎˍ˗˄Φ ʅˍˇ˄ ˉʽˇ ˉˊˈˋ˒ʰˍˇ 

˄ˈ˃ˇ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ όɿˈ˃ˇˌ офотκнлммύΣ ˍˇ ʱˊʻˊˇ мм 
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ʰˉʰʴˇˊʶˏʶʽ ˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ ʶ˄ʵʹ˃ʽˁ˗˄ ˒ˎˍ˗˄Σ ˃ʶ ʶ˅ʰʾˊʶˋʹ ˇˊʽˋ˃ʷ˄˖˄ ʶʽʵ˗˄ ˉˇˎ 

ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ʴʽʰ ˍʹ˄ ˍˇˉʽˁʺ ˉʰˊʰʴ˖ʴʺ ˁʰʽ ˁʰˍʰ˄ʱ˂˖ˋʹΣ ʶˁˍˈˌ ʶʱ˄ ˎˉʱˊ˔ˇˎ˄ 

ʱ˂˂ˇʽ ʶʽʵʽˁˇʾ ʶʻ˄ʽˁˇʾ ˁʰʽ ʶˎˊ˖ˉʰʿˁˇʾ ˁʰ˄ˇ˄ʽˋ˃ˇʾ ˁʰʽ ˋ˔ʷʵʽʰ ʵˊʱˋʹˌ ʴʽʰ ˍʰ ʶʾʵʹ ʰˎˍʱΦ  

ɱʽʰ ˍˇ ˉˇ˂˂ʰˉ˂ʰˋʽʰˋˍʽˁˈ ˎ˂ʽˁˈ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˉˇˎ ʵʶ˄ ˎˉʱʴˇ˄ˍʰʽ ˋʶ 

ˈ˂ʰ ˍʰ ˉʰˊʰˉʱ˄˖Σ ʹ ˇˊʴʱ˄˖ˋʹ ˍʹˌ ˉʰˊʰʴ˖ʴʺˌ ˁʰʽ ˍˇˎ ʶ˃ˉˇˊʾˇˎ ˁʰʻˇˊʾʸʶˍʰʽΣ ˈˉ˖ˌ 

ˁʰʽ ʴʽʰ ˍʰ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ʰ ˒ˎˍʱΣ ʰˉˈ ˍˇ ɿˈ˃ˇ мрспκмфурΣ ˈˉ˖ˌ ˍˊˇˉˇˉˇʽʺʻʹˁʶ ʰˉˈ 

ˍˇ˄ ɿˈ˃ˇ нонрκмффр ˁʰʽ ˍʹ˄ ʇˉˇˎˊʴʽˁʺ ɮˉˈ˒ʰˋʹ нфлнорκмт-5-мфуу ˁʰʽ ʰˉˈ ˍˇˎˌ 

Ϧʆʶ˔˄ʽˁˇˏˌ ɼʰ˄ˇ˄ʽˋ˃ˇˏˌ ʴʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇΣ ˍʹ˄ ˉʽˋˍˇˉˇʾʹˋʹ ˁʰʽ ʶ˃ˉˇˊʾʰ 

ˉˇ˂˂ʰˉ˂ʰˋʽʰˋˍʽˁˇˏ ˎ˂ʽˁˇˏ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ϦΦ ʃʰˊʰʵʶʾʴ˃ʰˍʰ ˍ˖˄ 

ˍʶ˔˄ʽˁ˗˄ ˁʰ˄ˇ˄ʽˋ˃˗˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˊˎʻ˃ʾˋʶʽˌ 

ˍ˖˄ ˇʵʹʴʽ˗˄ ˍʹˌ ɳɳ ʴʽʰ ˍʰ ʰˊ˖˃ʰˍʽˁʱ ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁʱ ˒ˎˍʱ όʇˉˇˎˊʴʽˁʺ ɮˉˈ˒ʰˋʹ 

7594/115508/12-9-2014), ˍʰ ˁʰ˂˂˖ˉʽˋˍʽˁʱ ˒ˎˍʱ όɼʇɮ поссфмκнт-12-1994, 

387966/7-12-мффф ˁʰʽ отуррсκп-7-нлллύ ˁʰʽ ˍʰ ˃ʶʾʴ˃ʰˍʰ ˋˉˈˊ˖˄ ˒ˎˍ˗˄ ʴʽʰ 

ʸ˖ˇˍˊˇ˒ʷˌ όɼʇɮ мупмстκмппууκнт-12-2011).  

ʅʶ ʵʽʶʻ˄ʷˌ ʰ˂˂ʱ ˁʰʽ ʶʻ˄ʽˁˈ ʶˉʾˉʶʵˇ ˁʰˍʰʲʱ˂˂ˇ˄ˍʰʽ ʰˊˁʶˍʷˌ ˉˊˇˋˉʱʻʶʽʶˌ ʴʽʰ 

ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˁʰʽ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˎ˔ʻʶʾ ˉˇ˂˂ʷˌ ˄ˇ˃ˇʻʶˍʽˁʷˌ 

ˉʰˊʶ˃ʲʱˋʶʽˌ ˁʰʽ ʵˊʱˋʶʽˌΣ ʰ˂˂ʱ ˔˖ˊʾˌ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ ɴ˄ʰˌ 

ˋʹ˃ʰ˄ˍʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˖ˌ ʰˉʶʽ˂ˇˏ˃ʶ˄ʰ ʰˉˈ 

ʵʽʱ˒ˇˊʶˌ ˇˊʴʰ˄˗ˋʶʽˌ ˁʰʽ ˉˊˇʴˊʱ˃˃ʰˍʰ ˉˊˇˋˍʰˋʾʰˌ ˍʹˌ ʊˏˋʹˌ όɾʽˁˊˇʰˉˇʻʷ˃ʰˍʰ 

˒ˎˍ˗˄ b!¢¦w!Σ [ƛŦŜΣ ɳ˂˂ʹ˄ʽˁʺ ɳˍʰʽˊʶʾʰ ʃˊˇˋˍʰˋʾʰˌ ˍʹˌ ʊˏˋʹˌ ˁΦʱΦύΦ  

ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ʰˉʰʽˍˇˏ˄ˍʰʽ ʵˊʰˋˍʽˁˈˍʶˊʶˌ ˉʰˊʶ˃ʲʱˋʶʽˌ ˁʰʽ ˁʰʽ˄ˇˍˈ˃ʶˌ 

ˉˊˇˍʱˋʶʽˌ ˉˊʷˉʶʽ ˄ʰ ʶ˒ʰˊ˃ˇˋˍˇˏ˄ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˉ˂ˇˏˋʽʰˌ ˁʰʽ ʽʵʽʰʾˍʶˊʹˌ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˍʹˌ ɼˊʺˍʹˌΦ 

1.2.6. ʃˊˇˋˉʱʻʶʽʰ ʵʽʰˍʺˊʹˋʹˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ  

ʆʰ ˉʶˊʽˋˋˈˍʶˊʰ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΣ ˋʶ ˉʰʴˁˈˋ˃ʽˇ ʶˉʾˉʶʵˇΣ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ˉ˂ʷˇ˄ 

ʰˉˈ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ ˋʶ ˃ʶʴʰ˂ˏˍʶˊˇ ʺ ˃ʽˁˊˈˍʶˊˇ ʲʰʻ˃ˈ ˁʰʽ ʷˍˋʽ ˇʽ ʱ˄ʻˊ˖ˉˇʽ 

ʵʽʰʵˊʰ˃ʰˍʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ ˍˊˇˉˇˉˇʾʹˋʹ ʺ ˊˏʻ˃ʽˋʹ ˍ˖˄ ˍˏˉ˖˄ ˁʰʽ ˍ˖˄ 

ˉˇˋˇˋˍ˗˄ ʰ˂˂ʰʴʺˌ ˍˇˎ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΦ ʅˍʹ˄ ɼˊʺˍʹΣ ˃ʶ ˍʹ˄ ˉ˂ˇˏˋʽʰ ˔˂˖ˊʾʵʰΣ ʹ 

˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ʴʽʰ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ʶ˄ʵʽʰʽˍʹ˃ʱˍ˖˄Σ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ 

ʶʽˋʰʴˈ˃ʶ˄˖˄ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄˖˄ ʶʽʵ˗˄ ʺ ˁʰ˂˂˖ˉʽˋˍʽˁ˗˄ ˋʶ ʵʹ˃ˈˋʽˇˎˌ ˁʰʽ ʽʵʽ˖ˍʽˁˇˏˌ 

˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʹ ˉˊˇˋˍʰˋʾʰ ˁʰʽ 

ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˍˇˎ ˄ʹˋʽˇˏΦ ɶ ˉˊˇˋˍʰˋʾʰ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ʶˉʽ˒ʷˊʶʽ  

ˉʰˊʱ˂˂ʹ˂ʰ ˋʹ˃ʰ˄ˍʽˁʱ ˇ˒ʷ˂ʹ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˒ˎˋʽˁʺˌ ˁʰʽ ˉˇ˂ʽˍʽˋˍʽˁʺˌ ˃ʰˌ 

ˁ˂ʹˊˇ˄ˇ˃ʽʱˌΣ ʰ˂˂ʱ ˁʰʽ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˍˇˉʾ˖˄ ˁʰʽ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Φ   

ɶ ʰˏ˅ʹˋʹ ˍʹˌ ˔ˊʺˋʹˌ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋʶ ʵˊʱˋʶʽˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˋˎ˃ʲʱ˂˂ʶʽ 

ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ʰˎˍ˗˄ ˍ˖˄ ʶʽʵ˗˄ ˁʰʽ ˍʹˌ ʴʶ˄ʶˍʽˁʺˌ ˍˇˎˌ ˉˇʽˁʽ˂ˈˍʹˍʰˌΦ 

ɳ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˉˊ˖ˍˇʲˇˎ˂ʾʶˌ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹˌ ʶʽˋʲˇ˂ʽˁ˗˄ ˒ˎˍ˗˄ ˃ʶ 

ʽʻʰʴʶ˄ʺΣ ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˄ ˔˗ˊʰ ˋʶ ʵʽʱ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɳˎˊ˗ˉʹˌ ˁʰʽ ˍˇˎ ˁˈˋ˃ˇˎ 

ʴʶ˄ʽˁˈˍʶˊʰ ό!ōōŜȅΣ нллпΤ /ƻƭǎǘƻƴ .ǳǊǊŜƭƭΣ нллсΤ  ά9¦w-[ŜȄΣέ нлннΤ άtŜƴƴ {ǘŀǘŜΣέ нлннΤ 
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ά¦ƴƛǾŜǊǎƛǘȅ ƻŦ aŀǊȅƭŀƴŘΣέ нлннΤ ά¦ƴƛǾŜǊǎƛǘȅ ƻŦ bŜǿ IŀƳǇƘǎƘƛǊŜΣέ нлннΤ ά¦Φ{Φ Chw9{¢ 

{9w±L/9Σέ нлннΤ άɳ/ht[!b¢a95έ нлннύΦ ʆʰ ʶʽˋʲˇ˂ʽˁʱΣ ʶˉʶˁˍʰˍʽˁʱΣ ʰ˂˂ˈ˔ʻˇ˄ʰ 

˒ˎˍʽˁʱ ʶʾʵʹ ˉˊˇˁʰ˂ˇˏ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʰˊ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋʶ ˈ˂ʶˌ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ 

ɳˎˊ˗ˉʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍʹˌ ɼˊʺˍʹˌΣ ʶˉʹˊʶʱʸˇ˄ˍʰˌ ˋʹ˃ʰ˄ˍʽˁʱ ˍʽˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˍ˖˄ 

ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄ (Keller et al., 2011)Φ  ʃˇ˂˂ʱ ʶʽˋʲˇ˂ʽˁʱΣ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ 

ʷ˔ˇˎ˄ ʶˉʽ˂ʶˁˍʽˁʱ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ʶʽʵ˗˄Σ ˈˉ˖ˌ ˍʰ˔ˏˍʶˊˇˎˌ 

ˊˎʻ˃ˇˏˌ ʰ˄ʱˉˍˎ˅ʹˌ ˁʰʽ ʰ˄ʰˉʰˊʰʴ˖ʴʺˌΣ ˎ˕ʹ˂ˈˍʶˊʹ ˇʽˁˇ˂ˇʴʽˁʺ ʰ˄ˇ˔ʺ ʺ ˉʽˇ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˇˏˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ʵʽʰˋˉˇˊʱˌ ˁΦʱΦ (Sladonja et al., 2018)Φ ɾʶʴʱ˂ʹ 

ˋʹ˃ʰˋʾʰ ʷ˔ʶʽ ʹ ʶˉʽ˂ˇʴʺ ˍ˖˄ ˁʰˍʱ˂˂ʹ˂˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ʴʽʰ ˁʰ˂˂ʽʷˊʴʶʽʰ ˁʰʻ˗ˌ ˁʰʽ 

˒ˏˍʶˎˋʹ ˋʶ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΦ ɾʶ ˔ˊʺˋʹ ˉˇ˂˂ʰˉ˂ʰˋʽʰˋˍʽˁˇˏ ˎ˂ʽˁˇˏ ˃ʶ 

ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ʶʾʵʹΣ ˉˊˇʶˊ˔ˈ˃ʶ˄ʰ ʰˉˈ ˍʹ˄ ʾʵʽʰ ˉʶˊʽˇ˔ʺΣ ˉˊˇʱʴʶˍʰʽ ʹ ˍˇˉʽˁʺ 

˔˂˖ˊʾʵʰ ˁʰʽ ˉʰ˄ʾʵʰΣ ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˇˎˋʽʰˋˍʽˁʱ ˋʶ ˋˍʰʻʶˊˈˍʶˊʰΣ ˉʽˇ ˂ʶʽˍˇˎˊʴʽˁʱ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΦ ɳʾ˄ʰʽ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ʶˉʾˋʹˌΣ ˋʶ ʵˊʱˋʶʽˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˒ˎˋʽˁ˗˄ 

ˉʶˊʽˇ˔˗˄ ˄ʰ ʴʾ˄ʶˍʰʽ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍˇˉʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌ  όάɳ/ht[!b¢a95έ 

2022). 

ɳʱ˄ ʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˒ˏˋʹˌ ʵʶ˄ ʶʾ˄ʰʽ ʶ˒ʽˁˍʺ ˂ˈʴ˖ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ 

ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˁʰʽ ˍʹˌ ʷ˄ˍˇ˄ʹˌ ʰˋˍʽˁˇˉˇʾʹˋʹˌ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ ʶˍ˗˄Σ ˋʹ˃ʰ˄ˍʽˁʺ 

ˋˍˊʰˍʹʴʽˁʺ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ʶʽʵ˗˄ ˍʹˌ ɼˊʺˍʹˌΣ ʶʾ˄ʰʽ ˁʰʽ ʹ ʵʹ˃ʽˇˎˊʴʾʰ 

ʹ˃ʽ˒ˎˋʽˁ˗˄ ˇʽˁˇˍˈˉ˖˄ ʰˁˈ˃ʰ ˁʰʽ ˋʶ ˉʶˊʽʰˋˍʽˁˇˏˌ ʺ ʰˋˍʽˁˇˏˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ .ƻƭǳƴŘ ˁʰʽ IǳƴƘŀƳƳŀǊ όмфффύΣ ʰ˒ˇˏ ʹ  ʰ˄ʻˊ˖ˉˈˍʹˍʰ ʻʶ˖ˊʶʾˍʰʽ 

˃ʷˊˇˌ ˍʹˌ ˒ˏˋʹˌΣ ˇʽ ʾʵʽʶˌ ˇʽ ˉˈ˂ʶʽˌ ʻʰ  ˃ˉˇˊˇˏˋʰ˄  ˄ʰ ʻʶ˖ˊʹʻˇˏ˄ ˖ˌ ʷ˄ʰ ˉʰʴˁˈˋ˃ʽˇ 

ʵʾˁˍˎˇ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Φ ɮ˄ ˃ʶ ˍˇ˄ ˈˊˇ  ˇʽˁˇˋˏˋˍʹ˃ʰ ˃ˉˇˊʶʾ ˄ʰ ˉʶˊʽʴˊʰ˒ˍʶʾ ˍˇ 

ˋˏ˄ˇ˂ˇ ˍ˖˄ ʰ˂˂ʹ˂ˇʶˉʽʵˊ˗˄ˍ˖˄ ˇˊʴʰ˄ʽˋ˃˗˄ ˃ʶ ˍˇ ˍˇˉʽˁˈΣ ˃ʹ ʲʽˇ˂ˇʴʽˁˈ ˍˇˎˌ 

ˉʶˊʽʲʱ˂˂ˇ˄Σ ˉˇˎ ˋˎ˄ˍʶ˂ʶʾ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʸ˖ʺˌΣ ˉˊʷˉʶʽ ˄ʰ ʶˉʽˋʹ˃ʰ˄ʻʶʾ ˈˍʽ ˋʶ 

ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʰ ʰ˂ʹʻʽ˄ʱ ˒ˎˋʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΣ ˍʰ ʰ˄ʻˊ˖ˉˇʴʶ˄ʺ ʶʾ˄ʰʽ ˍʽˌ 

ˉʶˊʽˋˋˈˍʶˊʶˌ ˒ˇˊʷˌ ʰˍʶ˂ʺΣ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ˍʰ˔ʶʾʰˌ ʰ˄ʱˉˍˎ˅ʺˌ ˍˇˎˌΣ ˃ʶ ˃ʹ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˔ˊʺˋʹ ˉˈˊ˖˄Σ ˈˉ˖ˌ ʹ ʶ˄ʷˊʴʶʽʰ ˁʰʽ ˍˇ ˄ʶˊˈ (Bolund and 

Hunhammar, 1999)Φ ʁʽ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ ˋʶ ˃ʽʰ ˉˈ˂ʹ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ʷ˄ʰ 

ʶ˄ʽʰʾˇ  ˇʽˁˇˋˏˋˍʹ˃ʰ ʺ ˋˏ˄ˇ˂ˇ ˃ʽˁˊˈˍʶˊ˖˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄ ˈˉ˖ˌ ˉʱˊˁʰΣ ˄ʹˋʾʵʶˌΣ 

ˉ˂ʰˍʶʾʶˌ ˁΦʱΦ ˍʰ ζʰˋˍʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰηΣ ˃ʶ ˋˎ˄ʺʻ˖ˌ ˋˏ˄ʻʶˍʰ ˁˇʽ˄˖˄ʽˁˇ-

ˇʽˁˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΦ ɾʶ ˍʹ˄ ʰʶʽ˒ˈˊˇ ʵʽʰ˔ʶʾˊʽˋʺ ˍˇˎˌΣ ˍʰ ʰˋˍʽˁʱ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΣ ˃ˉˇˊˇˏ˄ ˄ʰ ˉʰˊʷ˔ˇˎ˄ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ (Kuras et 

al., 2020; Meerow et al., 2016), h ˂˂ʱ ˁʰʽ ˍʹ ʵʽʱˋ˖ˋʹ ʶ˄ʵʹ˃ʽˁ˗˄ ˒ˎˍ˗˄ ˍʹˌ ˉʶˊʽˇ˔ʺˌΣ 

ˉˇˎ ʾˋ˖ˌ ˄ʰ ʰˉʶʽ˂ˇˏ˄ˍʰʽ ˃ʶ ʶ˅ʰ˒ʱ˄ʽˋʹΦ ʅʶ ˉˇ˂˂ʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ 

˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇʽˁʾˋˇˎ˄ ˋʶ ʷ˄ʰ ˔˗ˊˇ ˉˊʰˋʾ˄ˇˎ (Madre et al., 2014). H ˔ˊʺˋʹ 

ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇΣ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇʱʴʶʽ ˃ʽʰ ˋʶʽˊʱ ˂ʶʽˍˇˎˊʴʽ˗˄ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ʶ˅˖ˊʰˀʸˇ˄ˍʰˌ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˊˇˋʰˊ˃ˇˋˍʽˁˈˍʹˍʰˌΣ ʷ˄ʰ˄ˍʽ ʱ˂˂˖˄ 

˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ ʶˉʽˍˊʷˉˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ʷ˄ʰ ˉʽˇ ˒ˎˋʽˁˈ ʰˉˇˍˏˉ˖˃ʰ ˃ʷˋʰ ˋˍˇ˄ 

ʰˋˍʽˁˈ ʽˋˍˈΦ    

ʃʰˊʱ ˂ˇʽˉˈ˄Σ ˍˇ ˒ʰʽ˄ˇ˃ʶ˄ʽˁʱ ʰ˒ʽ˂ˈ˅ʶ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇ 

˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ʷ˄ʰ ʰ˅ʽˈ˂ˇʴˇ ˇʽˁˇˋˏˋˍʹ˃ʰΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰˌ ˉˇʽˁʽ˂ʾʰ 

ʶ˄ʵʽʰʽˍʹ˃ʱˍ˖˄Σ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˋˎ˄ˍʶ˂ʷˋˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ʰ˂˂ʱ ˁʰʽ ˍʹ  ʵʽʰˍʺˊʹˋʹ ʰˉʶʽ˂ˇˏ˃ʶ˄˖˄ ʰˎˍˇ˒ˎ˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ 
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(Kowarik, 2011; Madre et al., 2014)Φ ʁʽ ʰˋˍʽˁʷˌ ˉˊʱˋʽ˄ʶˌ ˎˉˇʵˇ˃ʷˌ όˉʱˊˁʰΣ ʵʹ˃ˈˋʽˇʽ  

˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎΣ ˉʰˊˍʷˊʽʰΣ ˉˊʱˋʽ˄ˇʽ ʵʽʱʵˊˇ˃ˇʽΣ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌΣ ʰˋˍʽˁʱ ʵʱˋʹΣ 

ʽʵʽ˖ˍʽˁˇʾ ˁʺˉˇʽΣ ˍʰˊʰˍˋˈˁʹˉˇʽ ˁΦʱΦύ ˁʰ˂ˏˉˍˇˎ˄ ʵʽʱ˒ˇˊˇˎˌ ˍˏˉˇˎˌ ˍˇˉʾˇˎΣ ˉˇʽˁʾ˂ʹˌ 

ˉˇ˂ˎˉ˂ˇˁˈˍʹˍʰˌ ˁʰʽ ˃ˇˊ˒ˇ˂ˇʴʾʰˌ (Cameron et al., 2012)Φ ɶ ɳˎˊ˖ˉʰʿˁʺ ɳˉʽˍˊˇˉʺ 

ʷ˔ʶʽ ʻʶˋˉʾˋʶʽ ˄ˇ˃ˇʻʶˋʾʰ ˁʰʽ ʵʽʱ˒ˇˊʶˌ ˋˍˊʰˍʹʴʽˁʷˌ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˍʹ˄ 

ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ʰˋˍʽˁ˗˄ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎΣ ˈˉ˖ˌ ʹ ˋˍˊʰˍʹʴʽˁʺ ʴʽʰ ˍʽˌ ˉˊʱˋʽ˄ʶˌ 

ˎˉˇʵˇ˃ʷˌ όɳɼΣ нлмоύΣ ʹ ˋˍˊʰˍʹʴʽˁʺ ʴʽʰ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ όɳɼΣ нлммύ ˁΦʱΦ (Haase et al., 

2017)Φ ɶ ʰ˄ʱʴˁʹ ˉˊˇˋˍʰˋʾʰˌ ˍˇˎ ˒ˎˋʽˁˇˏ ˁʶ˒ʰ˂ʰʾˇˎ ˁʰʽ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ʻʶ˖ˊʶʾˍʰʽ ˉ˂ʷˇ˄ ˎ˕ʹ˂ʺˌ ˋʹ˃ʰˋʾʰˌ ʴʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˋˍˈ˔˖˄ ˍʹˌ 

ʰʶʽ˒ˈˊˇˎ ʰ˄ʱˉˍˎ˅ʹˌΣ ˃ʶ ʰʵʽʰ˃˒ʽˋʲʺˍʹˍˇ ˉʰˊʱʵʶʽʴ˃ʰ ˍʽˌ ʵˊʱˋʶʽˌ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ 

ɴ˄˖ˋʹˌ όɳɳύ ʴʽʰ ˃ʽʰ ʷ˅ˎˉ˄ʹΣ ʲʽ˗ˋʽ˃ʹ ˁʰʽ ˔˖ˊʾˌ ʰˉˇˁ˂ʶʽˋ˃ˇˏˌ ˇʽˁˇ˄ˇ˃ʾʰΣ ˃ʶ  

ˋˍˊʰˍʹʴʽˁʷˌ ʴʽʰ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˁʰʽ ˍʹ˄ ˉˊʱˋʽ˄ʹ ˎˉˇʵˇ˃ʺ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ 

ʰ˄ʰˉˍˎ˅ʽʰˁʺˌ ˋˍˊʰˍʹʴʽˁʺˌ ζɳˎˊ˗ˉʹ нлнлη (Raymond et al., 2017). 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ Escobedo et al. (2019) ʷ˔ʶʽ ʰˎ˅ʹʻʶʾ ʹ ʷˊʶˎ˄ʰ ˁʰʽ ʹ 

ˉˊˇ˗ʻʹˋʹ ˍʹˌ ˔ˊʺˋʹˌ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˋˎ˄ʽˋˍ˖ˋ˗˄ ˁʰʽ ˍ˖˄ ˉˇ˂˂ʰˉ˂˗˄ ˂ʶʽˍˇˎˊʴʽ˗˄ 

ˍˇˎˌ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ˇʽ ʰˋˍʽˁʷˌ 

ˉʶˊʽˇ˔ʷˌ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇΦ ʁʽ ˂ˏˋʶʽˌ ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ ˒ˏˋʹ ʶˉʽ˒ʷˊˇˎ˄ ˍʹ˄ 

ʶˉʾˍʶˎ˅ʹ ˉˇ˂˂ʰˉ˂˗˄ ˋˍˈ˔˖˄Φ ʃˊʷˉʶʽ ˄ʰ ˁʰˍʰʲʱ˂˂ˇ˄ˍʰʽ ˉˊˇˋˉʱʻʶʽʶˌ ʴʽʰ ˍʹ˄ 

ʶˉʾˍʶˎ˅ʹ ˋˍˈ˔˖˄Σ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʷ˄˄ˇʽʰ ˍʹˌ ζʽˋ˔ˎˊʺˌη ʷ˄ʰ˄ˍʽ ˍʹˌ 

ζʰʵˏ˄ʰ˃ʹˌη ʲʽ˖ˋʽ˃ˈˍʹˍʰˌΣ ˃ʶ ˍʹ˄ ʽˋ˔ˎˊʺ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˄ʰ ˎˉˇʴˊʰ˃˃ʾʸʶʽ ˍˇ˄ 

ˉˊ˖ˍʰˊ˔ʽˁˈ ˊˈ˂ˇ ˍˇˎ ˒ˎˋʽˁˇˏ ˁʶ˒ʰ˂ʰʾˇˎ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ ʸ˖ʺˌ 

όbŜǎǎƘǀǾŜǊ Ŝǘ ŀƭΦΣ нлмтύΦ ʃˇ˂˂ʱ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ʽʵʽʰʾˍʶˊʹ 

ˁʰ˂˂˖ˉʽˋˍʽˁʺ ʰ˅ʾʰ ˁʰʽ ʲˊʾˋˁˇˎ˄ ˉˇ˂˂ʷˌ  ʶ˒ʰˊ˃ˇʴʷˌ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΦ 

ɳˁˍˈˌ ˈ˃˖ˌ ʰˉˈ ˍˇ ʰʽˋʻʹˍʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍ̔ˁ ʱ ʶʾʵʹ ʶʾ˄ʰʽ 

ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʰ ˋˍʽˌ ʽʵʽʰʾˍʶˊʶˌ ʶʵʰ˒ˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʱʻʶ ˍˈˉˇˎ ˃ʶ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ  ʷ˔ˇˎ˄ ˂ʽʴˈˍʶˊʶˌ ʰˉʰʽˍʺˋʶʽˌ ˋʶ ʱˊʵʶˎˋʹΣ ˒ˎˍˇˉˊˇˋˍʰˋʾʰ ˁʰʽ 

ʴʶ˄ʽˁˈˍʶˊʰ ˋˎ˄ˍʺˊʹˋʹ ʰˎˍ˗˄Σ ˃ʶʽ˗˄ˇ˄ˍʰˌ ˋʹ˃ʰ˄ˍʽˁʱ ˍˇ ˁˈˋˍˇˌ ʵʽʰˍʺˊʹˋʺˌ ˍˇˎˌΣ 

ʶ˄˗ ʰˎ˅ʱ˄ˇˎ˄ ˉʰˊʱ˂˂ʹ˂ʰ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʶˉʾˍʶˎ˅ʹˌ ˃ʽʰˌ ʽˋ˔ˎˊʺˌ ʲʽ˖ˋʽ˃ˈˍʹˍʰˌΣ 

ʰ˄ʰʵʶʽˁ˄ˏˇ˄ˍʰˌ ˁʰʽ ɻ ʽʰˍʹˊ˗˄ˍʰˌ  ˋˎʴ˔ˊˈ˄˖ˌ ˍʹ˄ ˉˇ˂ʽˍʽˋˍʽˁʺ ˁ˂ʹˊˇ˄ˇ˃ʽʱ ˍˇˎ ˍˈˉˇˎΦ   

ʃˊˈˋ˒ʰˍʰ ˃ˇ˄ˍʷ˂ʰ ˂ʶʽˍˇˎˊʴʽ˗˄ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ʷ˔ˇˎ˄ ʻʷˋʶʽ ˍʹ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˖ˌ ʷ˄ʰ ˁʶ˄ˍˊʽˁˈ ˉʰˊʱʴˇ˄ˍʰ ˋˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ ˉˇˎ ˋˎ˄ʵʷˇˎ˄ ˍˇ 

˒ˎˋʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˃ʶ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʶˎʶ˅ʾʰ ʺ ˍʹ˄ ʶ˄ʻʱˊˊˎ˄ˋʹ  ˋˎ˃ˉʶˊʽ˒ˇˊ˗˄ ˉˇˎ 

ˉˊˇʱʴˇˎ˄ ˍʹ˄ ˎʴʶʾʰ (Cameron et al., 2020; Lovell et al., 2014a)Φ ɾʶ ˍʹ˄ ˉˊʱˋʽ˄ʹ 

ˎˉˇʵˇ˃ʺ ˄ʰ ʰ˄ʰʲʰʻ˃ʾʸʶˍʰʽΣ ˃ʷˋʰ ʰˉˈ ʷ˄ʰ ˋˍˊʰˍʹʴʽˁˈ ˋ˔ʶʵʽʰˋ˃ˈ ˁʰʽ ʷ˄ʰ 

ʵʽʰˋˎ˄ʵʶʵʶ˃ʷ˄ˇ ʵʾˁˍˎˇ ˒ˎˋʽˁ˗˄ ˁʰʽ ʹ˃ʽ-˒ˎˋʽˁ˗˄ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ ˃ʶ ˉˇʽˁʾ˂ʰ 

ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ˉˊˇˋ˒ʷˊʶˍʰʽ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ˎˉʹˊʶˋʽ˗˄ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ˈˉ˖ˌ ʹ ˃ʶʾ˖ˋʹ ˍʹˌ ʰˉ˗˂ʶʽʰˌ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΣ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ 

ˉˇʽˈˍʹˍʰˌ ʰʷˊʰΣ ʲʶ˂ˍʾ˖ˋʹ ˁ˂ʽ˃ʰˍʽˁ˗˄ ˋˎ˄ʻʹˁ˗˄ ˁΦʱΦ ɳ˄ʽˋ˔ˏʶˍʰʽ ʴʽʰ ʰˁˈ˃ʰ ˃ʽʰ ˒ˇˊʱ 

ʹ ʱˉˇ˕ʹ  ˔ˊʺˋʹˌ ˍʹˌ ʽʻʰʴʶ˄ˇˏˌ ˔˂˖ˊʾʵʰˌ  ˋˍʽˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˁʰʽ ˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ 

ˍˇˉʾˇˎΣ ˖ˌ ˒ˎˍʱ ˉˇˎ ʷ˔ˇˎ˄  ˂ʽʴˈˍʶˊʶˌ ʰˉʰʽˍʺˋʶʽˌ ˒ˎˍˇˉˊˇˋˍʰˋʾʰˌΣ ʻˊʷ˕ʹˌΣ 

ʱˊʵʶˎˋʹˌΣ ˁʰ˂˂ʽʶˊʴʹˍʽˁ˗˄ ˒ˊˇ˄ˍʾʵ˖˄ ˁΦʱΦΣ ʶ˄˗ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋʶ˂ˁˏˋˇˎ˄ ʷ˄ˍˇ˃ʰ 

ˁʰʽ ʱ˂˂ˇˎˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˍʹˌ ˍˇˉʽˁʺˌ ˉʰ˄ʾʵʰˌΣ ʶ˄ʽˋ˔ˏˇ˄ˍʰˌ ˍʹ˄ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˁʰʽ 

ˁʰʻʽˋˍ˗˄ˍʰˌ ˍʰ  ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˉʽˇ ˎʴʽʺ ˁʰʽ ʲʽ˗ˋʽ˃ʰ (Butler et al., 2012; Larcher, 
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2000; Mohamad et al., 2013; Uche et al., 2015). ɶ ˉ˂ˇˏˋʽʰ ˁˊʹˍʽˁʺ ˔˂˖ˊʾʵʰΣ 

ˋˎ˄ʵˎʱʸʶʽ ʷ˄ʰ ˃ʶʴʱ˂ˇ ʰˊʽʻ˃ˈ ʰˉˈ ˉˇ˗ʵʹ ˉˇ˂ˎʶˍʺΣ ʻʰ˃˄˗ʵʹΣ ʵʶ˄ʵˊ˗ʵʹ ʰ˂˂ʱ ˁʰʽ 

ʰ˄ʰˊˊʽ˔˗˃ʶ˄ʰ ˒ˎˍʱΣ ˍʰ ˇˉˇʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ʶˊʴʰ˂ʶʾˇΣ 

ˉˇˎ ʻʰ ʶˉʽ˒ʷˊʶʽ ʷ˄ʰ ˎ˕ʹ˂ʺˌ ʰ˅ʾʰˌ ʰʽˋʻʹˍʽˁˈ-ˁʹˉˇˍʶ˔˄ʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰ ˋʶ ˈ˂ˇˎˌ 

ˍˇˎˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˋˎ˄ʵˎʰˋ˃ʷ˄ˇ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰˍˊˇ˒ʽˁʺ ˁʰʽ ʻʶˊʰˉʶˎˍʽˁʺ 

ʵˊʱˋʹΣ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˁʰʽ ˋˍʰ ʶˉˈ˃ʶ˄ʰ ɼʶ˒ʱ˂ʰʽʰ ˍʹˌ ˉʰˊˇˏˋʹˌ ʶˊʴʰˋʾʰˌΦ   

 

1.3. ɶ ʽʻʰʴʶ˄ʺˌ ˔˂˖ˊʾʵʰ ˍʹˌ ɼˊʺˍʹˌ ʶˉʹˊʷʰˋʶ ˁʰʽ ʶˉʹˊʶʱʸʶʽ ˍʹ ʸ˖ʺ ˍˇˎ 

ʰ˄ʻˊ˗ˉˇˎ  

ʅˍʹ˄ ʰˊ˔ʺ ˍʹˌ ʶ˃˒ʱ˄ʽˋʹˌ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ ˋˍʹ˄ ɼˊʺˍʹΣ ˍʰ ʰˉʰˊʰʾˍʹˍʰ ˎ˂ʽˁʱ 

ʵʽʰʲʾ˖ˋʹˌ ˁʰʽ ˇʽ ʵʽʰˍˊˇ˒ʽˁʷˌ ˋˎ˄ʺʻʶʽʶˌ ˁʰʽ ʶˉʽ˂ˇʴʷˌΣ ˎˉʰʴˇˊʶˏˇ˄ˍʰ˄ ʰˉˈ ˍˇ ˁ˂ʾ˃ʰΣ  

ˍʹ˄ ʰˎˍˇ˒ˎʺ ˔˂˖ˊʾʵʰ ˁʰʽ ˍʹ˄ ʴʹʴʶ˄ʺ ˉʰ˄ʾʵʰ ˍˇˎ ˄ʹˋʽˇˏΦ ɮˊʴˈˍʶˊʰΣ ˃ʶ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 

ˍ˖˄ ˁˇʽ˄˖˄ʽ˗˄Σ ˍˇˎ ʶ˃ˉˇˊʾˇˎ ˁΦʱΦ ˇʽ ˔ˊʺˋʶʽˌ ˍ˖˄ ˒ˎˍ˗˄ ό˃ʶˍʰ˅ˏ ˍ˖˄ ˇˉˇʾ˖˄ ˁʰʽ ˇʽ 

ˍˊˇ˒ʽˁʷˌ ʶˉʽ˂ˇʴʷˌύ ˅ʶˉʷˊʰˋʰ˄ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍʹˌ ʴʶ˖ʴˊʰ˒ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΦ ɶ 

ʰˉˇˁ˂ʶʽˋˍʽˁʺ ˔ˊʺˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍ˖˄ ˁʰˍˇʾˁ˖˄ 

˃ʶˍʰʴʶ˄ʷˋˍʶˊʰ ʱ˂˂ʰ˅ʶΣ ˁʰʻ˗ˌ ˍʰ ˍʰ˅ʾʵʽʰ ˁʰʽ ʹ ʰ˄ˍʰ˂˂ʰʴʺ ˉˊˇʿˈ˄ˍ˖˄ ʷ˒ʶˊʰ˄ ˍˇˎˌ 

ʰ˄ʻˊ˗ˉˇˎˌ ˋʶ ʶˉʰ˒ʺ ˃ʶ ˄ʷʰ ʶʾʵʹ ˍˊˇ˒ʾ˃˖˄Σ ʶˊʴʰ˂ʶʾ˖˄Σ ˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ ˒ˎˍ˗˄ ˁΦʱΦΣ 

ʵʽʰˍʹˊ˗˄ˍʰˌ ˈ˃˖ˌ ˋʶ ˊˈ˂ˇ ˉˊ˖ˍʰˊ˔ʽˁʺˌ ˋʹ˃ʰˋʾʰˌΣ ˍʹ˄ ʽʻʰʴʶ˄ʺ ˔˂˖ˊʾʵʰ ˍˇˎ ˄ʹˋʽˇˏΦ  

1.3.1 Th  ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ ʵʽʰˍˊˇ˒ʺ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ 

ɶ ˃ʶˋˇʴʶʽʰˁʺ ʵʽʰˍˊˇ˒ʺΣ ˈˉ˖ˌ ˁʰʽ ʹ ˁˊʹˍʽˁʺΣ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ˋˏ˄ˇ˂ˇ 

ʵʶ˅ʽˇˍʺˍ˖˄Σ ʴ˄˗ˋʶ˖˄Σ ˉˊʰˁˍʽˁ˗˄ ˁʰʽ ˉʰˊʰʵˈˋʶ˖˄ ˉˇˎ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ 

ˁʰ˂˂ʽʷˊʴʶʽʰ ˃ʷ˔ˊʽ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˉˊʰˁˍʽˁ˗˄ 

ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ˋˎʴˁˇ˃ʽʵʺˌΣ ʰ˂ʽʶʾʰˌΣ ˋˎ˄ˍʺˊʹˋʹˌ ˍˊˇ˒ʾ˃˖˄Σ ˃ʶˍʰˉˇʾʹˋʹˌΣ 

ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ ˁʰʽ ˁʰˍʰ˄ʱ˂˖ˋʹˌ ˍˊˇ˒ʺˌ όά¦b9{/hΣέ нлннύΦ ɳʾ˄ʰʽ ʵʽʰˍˊˇ˒ʺ ˃ʶ ʲʱˋʹ 

ˁˎˊʾ˖ˌ ˍʰ ʵʽʱ˒ˇˊʰ ˒ˎˍʽˁʱ ʶʾʵʹ ˁʰʽ ʷ˔ʶʽ ʰ˄ʰʴ˄˖ˊʽˋˍʶʾ ˖ˌ ɯˎ˂ʹ ʃˇ˂ʽˍʽˋˍʽˁʺ 

ɼ˂ʹˊˇ˄ˇ˃ʽʱ ˍʹˌ ɮ˄ʻˊ˖ˉˈˍʹˍʰˌΣ ʰˉˈ ˍʹ˄ ¦b9{/h όWƛƳŞƴŜȊ-aƻǊŀƭŜǎ ŀƴŘ aƻƴǘŀƷŀ 

Blasco, 2021). ɶ ɳʻ˄ʽˁʺ ɳˉʽˋˍʹ˃ˇ˄ʽˁʺ ɳˉʽˍˊˇˉʺ ʴʽʰ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ˍʹˌ ʅˏ˃ʲʰˋʹˌ ʴʽʰ 

ˍʹ˄ ʃˊˇˋˍʰˋʾʰ ˍʹˌ ɯˎ˂ʹˌ ʃˇ˂ʽˍʽˋˍʽˁʺˌ ɼ˂ʹˊˇ˄ˇ˃ʽʱˌΣ ʶˉʽˋʹ˃ʰʾ˄ʶʽ ˍʹ ʻʷˋʹ ˉˇˎ ʷ˔ʶʽ ʹ 

ʱʴˊʽʰ ʲˊ˗ˋʽ˃ʹ ˔˂˖ˊʾʵʰ ˋˍʹ˄ ˁʰʻʹ˃ʶˊʽ˄ʺ ʸ˖ʺ ˍʹˌ ɼˊʺˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˇ ʶˎˊʹ˃ʰˍʽˁˈˌ 

ʰ˂˂ʱ ʰˉ˂ˈˌ ˍˊˈˉˇˌ ˉʰˊʰˋˁʶˎʺˌ ˍ˖˄ ̱ ˊˇ˒˗˄ όʌʰˊˇˎʵʱˁʹΣ нлнмύ. 

H ̀ ˎ˂˂ˇʴʺΣ ʵˇˁʽ˃ʰˋʾʰ ˁʰʽ ˁʰˍʰ˄ʱ˂˖ˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˅ʶˁʽ˄ʱ ʰˉˈ ˍˇˎˌ 

ˉˊ˗ˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ˉˇˎ ˁʰˍˇʾˁʹˋʰ˄ ˋˍˇ ˄ʹˋʾ ˃ʷ˔ˊʽ ˁʰʽ ˍʽˌ ˃ʷˊʶˌ ˃ʰˌ (Lambraki, 

2000)Φ ʅʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰˍˊˇ˒ʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˃ˉˇˊˇˏ˃ʶ ˄ʰ ˋˎ˂˂ʷ˅ˇˎ˃ʶ ʰˉˈ 

ʰ˄ʰˋˁʰ˒ʷˌΣ ˍˇʽ˔ˇʴˊʰ˒ʾʶˌ ˁʰʽ ʶʽˁʰˋˍʽˁʷˌ ʰˉʶʽˁˇ˄ʾˋʶʽˌ ˋʶ ʵʽʱ˒ˇˊʰ ʰʴʴʶʾʰ ʺ ʱ˂˂ʰ 

ʷˊʴʰ ˍʷ˔˄ʹˌ ˍʹˌ ɾʽ˄˖ʽˁʺˌ ʶˉˇ˔ʺˌ (Vasilopoulou, 2021)Φ ɮ˄ ˁʰʽ ˔ˊˇ˄ˇ˂ˇʴʽˁʱΣ ʹ 

ˁʰ˂˂ʽʷˊʴʶʽʰΣ ʹ ˉʰˊʰʴ˖ʴʺ ˁʰʽ ʹ ʶ˃ˉˇˊʾʰ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˒ʰʾ˄ʶˍʰʽ ˄ʰ 

ʵʽʰʵˊʰ˃ʰˍʾʸʶˍʰʽ ˄˖ˊʾˍʶˊʰ  ˋˍˇ ˄ʹˋʾΣ ʵʹ˂ʰʵʺ ʰˉˈ ˍʰ ˍʷ˂ʹ ˍʹˌ ˄ʶˇ˂ʽʻʽˁʺˌ ʶˉˇ˔ʺˌ 

(Livarda et al., 2021)Φ ʂˉ˖ˌ ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʶˋˇʴʶʾ̌ˎ  ʷˍˋʽ ˁʰʽ ˋˍʹ˄ 

ɼˊʺˍʹΣ ˍˇ ʵʽʰˍˊˇ˒ʽˁˈ ˉˊˈˍˎˉˇ ʵʽʰ˃ˇˊ˒˗ʻʹˁʶ ʰˉˈ ˍʽˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˍʹˌ 

ˉʶˊʽˇ˔ʺˌΣ ˍʹ ˒ˍ˗˔ʶʽʰ ˁʰʽ ˍʽˌ ˁʰˁˇˎ˔ʾʶˌΣ ʷ˔ˇ˄ˍʰˌ ʱ˃ʶˋʹ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ 
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ˁʰʽ ˍʹ˄ ˎʴʶʾʰ ˁʰʽ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ʷ˄ʰ ʽˋ˔ˎˊˈ ʰ˄ˍʾˁˍˎˉˇ ˋˍˇ˄ ʶ˂˂ʹ˄ʽˁˈ ˉˇ˂ʽˍʽˋ˃ˈ ˁʰʽ 

ˍʹ˄ ˍˇˉʽˁʺ ˇʽˁˇ˄ˇ˃ʾʰ (Tomou et al., 2022)Φ ʋʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˋˍˇʽ˔ʶʾʰ ˂ʽˍˈˍʹˍʰˌ 

ˋˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ˍˊˇ˒ʾ˃˖˄Σ ˍʹ˄ ʶˉˇ˔ʽˁˈˍʹˍʰ όʶˉˇ˔ʽʰˁʱ ˉˊˇʿˈ˄ˍʰύΣ ˍʽˌ 

ˉʰˊʰʵˇˋʽʰˁʷˌ ˉˊʰˁˍʽˁʷˌΣ ˍʹ˄ ˇʽˁˇʴʶ˄ʶʽʰˁʺ ˋˎ˃˃ʶˍˇ˔ʺ ˋˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˁʰʽ 

ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˍʹˌ ˍˊˇ˒ʺˌ ˁʰʽ ˍʹ˄ ˋˎ˔˄ʱ ˁˇʽ˄˖˄ʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˁʰʽ ˋˎ˄ʱʻˊˇʽˋʹ 

ˁʰˍɦ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʺ ˍʹˌΦ ʂ˂ʰ ʰˎˍʱ ˍʰ ˋˍˇʽ˔ʶʾʰ ˋˎʴˁ˂ʾ˄ˇˎ˄ ˋˍʹ˄ ʽʵʷʰ ˃ʽʰˌ ˒ʽ˂ʽˁʺˌ 

ˉˊˇˌ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˁʰʽ ʲʽ˗ˋʽ˃ʹˌ ʵʽʰˍˊˇ˒ʺˌΣ ʲʰˋʽˋ˃ʷ˄ʹˌ ˋˍʹ˄ 

ˁʰˍʰ˄ʱ˂˖ˋʹ ˍˇˉʽˁ˗˄ ˍˊˇ˒ʾ˃˖˄ όWƛƳŞƴŜȊ-aƻǊŀƭŜǎ ŀƴŘ aƻƴǘŀƷŀ .ƭŀǎŎƻΣ нлнмύ.  

ɮˊˁʶˍʷˌ ʷˊʶˎ˄ʶˌ ʷʴʽ˄ʰ˄ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˋʶ ˉʰʴˁˈˋ˃ʽˇ ʶˉʾˉʶʵˇ ˁʰʽ ʹ  

ˉʰˊʰʵˇˋʽʰˁʺ ˁˊʹˍʽˁʺ ʵʽʰˍˊˇ˒ʺΣ ʰ˄ʰʴ˄˖ˊʾˋˍʹˁʶ ˖ˌ  ʹ ʽʵʰ˄ʽˁʺ ʵʽʰˍˊˇ˒ʺ ʴʽʰ ˍʹ˄ 

ˉˊˇʰʴ˖ʴʺ ˍʹˌ ˎʴʶʾʰˌΣ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ʰˊˁʶˍ˗˄ ʰˋʻʶ˄ʶʽ˗˄Φ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ 

˃ʶ˂ʷˍʹ ˍ˖˄ т ˔˖ˊ˗˄Σ ʹ ʱˊʽˋˍʹ ˎʴʶʾʰ ˁʰʽ ˃ʰˁˊˇʸ˖ʾʰ ˍ˖˄ ˁˊʹˍ˗˄ ʰˉˇʵʾʵʶˍʰʽ ˋˍʹ˄ 

ˉʰˊʰʵˇˋʽʰˁʺ ʵʽʰˍˊˇ˒ʺ ˍˇˎˌΣ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˁˎˊʾ˖ˌ ʶ˂ʰʽˈ˂ʰʵˇΣ ʶ˄˗ ˍˇ 

˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˍʹˌ ʶ˄ʷˊʴʶʽʰˌ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ʵʹ˃ʹˍˊʽʰˁʱ όˁˎˊʾ˖ˌ ˕˖˃ʾύΣ 

ˈˋˉˊʽʰΣ ˂ʰ˔ʰ˄ʽˁʱΣ ˒ˊˇˏˍʰ ˁʰʽ ˋˉʰ˄ʽˈˍʶˊʰ ˋʶ ˃ʽˁˊʷˌ ˉˇˋˈˍʹˍʶˌ ʰˉˈ ʰˎʴʱΣ ˍˎˊʾ, 

ʴʱ˂ʰΣ ˁˊʷʰˌΣ ˕ʱˊʽ ˁʰʽ ˂ʾʴˇ ˁˈˁˁʽ˄ˇ ˁˊʰˋʾ ˋʶ ˁʱʻʶ ʴʶˏ˃ʰ (Kromhout et al., 1995). ɶ 

ˁˊʹˍʽˁʺ ʵʽʰˍˊˇ˒ʺ ʲʰˋʽˋ˃ʷ˄ʹ ˋˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˋˍˇ ˁʰʻʹ˃ʶˊʽ˄ˈ 

ʵʽʰʽˍˇ˂ˈʴʽˈ ˍʹˌ ˃ʾʰ ˋʶʽˊʱ ˍˊˇ˒ʾ˃˖˄ ˒ˎˍʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌΣ ˈˉ˖ˌ ʱʴˊʽʰ ˔ˈˊˍʰΣ 

˂ʰ˔ʰ˄ʽˁʱΣ ˁʰˊˉˇˏˌ ˁʰʽ  ˄˖ˉʱ ˒ˊˇˏˍʰ ό¢ƻƳƻǳ Ŝǘ ŀƭΦΣ нлннΤ ɽʰ˃ˉˊʱˁʹΣ нллмύ ʱ˖ˊʰ 

ʱ˄ʻʹ όˋˍʰ˒ˎ˂ʽ˄ʱˋˍʰ˔ʰΣ ˁΦʰΦύ ˈˋˉˊʽʰΣ ʵʹ˃ʹˍˊʽʰˁʱ ˁΦʱΦΦ ʃˇ˂˂ʱ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ 

ˍʹˌ ɼˊʺˍʹˌΣ ˉˇˎ ʷ˔ˇˎ˄ ʶʽˋʰ˔ʻʶʾ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ˁˇˎʸʾ˄ʰΣ ˁʰˍʰ˄ʰ˂˗˄ˇ˄ˍʰʽ ˄˖ˉʱΣ 

ʲˊʰˋˍʱΣ ʰˉˇ˅ʹˊʰ˃ʷ˄ʰΣ ˋʶ ˉʾˍʶˌ (Vardavas et al., 2006)Σ ˃ʰʴʶʽˊʶˎˍʱ ό˃ʶ ˁˊʷʰˌΣ ˕ʱˊʽΣ 

ˋʰ˂ʽʴˁʱˊʽʰ  ˁΦʱΦύ ʺ ˃ʶˍʰˉˇʽʹ˃ʷ˄ʰ ˃ʶ ʱ˂˂ˇˎˌ ˍˊˈˉˇˎˌ ʵʽʰˍʺˊʹˋʹˌ ʺ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ 

όˋˍʹ˄ ʱ˂˃ʹΣ ˍˇˎˊˋʾΣ ˁʰˉ˄ʽˋˍʱ ˁΦʱΦύΦ ɽʰ˔ʰ˄ʶˎˈ˃ʶ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ όʱʴˊʽʰ ˔ˈˊˍʰ) ˍʹˌ 

ˁˊʹˍʽˁʺˌ ˎˉʰʾʻˊˇˎΣ ʰˊ˖˃ʰˍʽˁʱΣ ˒ʰˊ˃ʰˁʶˎˍʽˁʱ ˒ˎˍʱΣ ˁʰˊˉˇʾ ʰˉˈ ʵʷ˄ˍˊʰ ˁʰʽ 

ʻʱ˃˄ˇˎˌ ʶʾ˄ʰʽ ˃ˈ˄ˇ ˃ʶˊʽˁʷˌ ˁʰˍʹʴˇˊʾʶˌ ʰˉˈ ˍʹ˄ ˉ˂ʶʽʱʵʰ ˍ˖˄ ʶʵ˗ʵʽ˃˖˄ ˒ˎˍ˗˄ ˁʰʽ 

˒ˎˍʽˁ˗˄ ˍ˃ʹ˃ʱˍ˖˄ ʰˉˈ ˍʹ ˔˂˖ˊʾʵʰ ˍʹˌ ɼˊʺˍʹˌΦ ʆʰ ˉʶˊʽˋˋˈˍʶˊʰ ʶʾ˄ʰʽ ˒ˎˍʱ ˃ʶ ˎ˕ʹ˂ʺ 

ʻˊʶˉˍʽˁʺ ʰ˅ʾʰ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ˉˊˇˋʰˊ˃ˇʴʺ ˋʶ  ʰ˄ˍʾ˅ˇʶˌ ˋˎ˄ʻʺˁʶˌΦ ʃˇ˂˂ʱ ʽʻʰʴʶ˄ʺ 

˒ˎˍʱ ʶʾ˄ʰʽ ˉʰˊʱ˂˂ʹ˂ʰ ˋʹ˃ʰ˄ˍʽˁˇʾ ˉˊˇ˃ʹʻʶˎˍʷˌ ˒ˎˍʽˁ˗˄ ʽ˄˗˄Σ ʲʽˍʰ˃ʽ˄˗˄Σ ʻˊʶˉˍʽˁ˗˄ 

ˋˎˋˍʰˍʽˁ˗˄Σ ʲʽˇʶ˄ʶˊʴ˗˄ ˇˎˋʽ˗˄ ˁʰʽ ˃ʶˍʱ˂˂˖˄ (Vasilopoulou et al., 2005).  

ʆh  ˂ʰ˔ʰ˄ʶˎˈ˃ʶ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˉˇˎ ˉʰʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ 

ˉʰˊʰʵˇˋʽʰˁʺ ʵʽʰˍˊˇ˒ʺ ʰˎ˅ʱ˄ˇˎ ˄ ˍʹ˄ ʹ˃ʶˊʺˋʽʰ ˉˊˈˋ˂ʹ˕ʹ ʲʽˍʰ˃ʽ˄˗˄ ˁʰʽ 

ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁ˗˄. ɳ̄ ʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˃ʶ˂ʷˍʶˌΣ ̱ ʰ ʽʻʰʴʶ˄ʺ ˂ʰ˔ʰ˄ʶˎˈ˃ʶ˄ʰ, 

ˉˇˎ ˉʰˊʰʵˇˋʽʰˁʱ ˋˎ˂˂ʷʴˇ˄ˍʰʽ ʰˉˈ ˍʹ ˒ˏˋʹΣ ˋˎ˔˄ʱ ʷ˔ˇˎ˄ ˎ˕ʹ˂ˈˍʶˊʹ 

ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˃ʽˁˊˇʻˊʶˉˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ʰˉˈ ˍʰ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ʰ (Vardavas et al., 

2006)Φ ɳˉʾˋʹˌΣ ˋˍʹ˄ ˁˊʹˍʽˁʺ ˁˇˎʸʾ˄ʰ ˋʹ˃ʰ˄ˍʽˁʺ ʻʷˋʹ ʷ˔ˇˎ˄ ˁʰʽ ˍʰ ʵʽʱ˒ˇˊʰ 

ʰˊ˖˃ʰˍʽˁʱ ˒ˎˍʱΣ  ˉˇˎ ˔ʰˊʾʸˇˎ˄ ʽʵʽʰʾˍʶˊʰ ʰˊ˗˃ʰˍʰ ˋˍʰ ˍˊˈ˒ʽ˃ʰ (Municipality of 

Heraklion, 2021)Σ ʶˉʽˍˊʷˉˇ˄ˍʰˌ ˍʹ ˋʹ˃ʰ˄ˍʽˁʺ ˃ʶʾ˖ˋʹ ˍˇˎ ʰ˂ʰˍʽˇˏΣ ˔˖ˊʾˌ ˄ʰ 

ˎˉˇʲʰʻ˃ʽˋˍʶʾ ʹ ʴʶˎˋˍʽˁʺ ˉˇʽˈˍʹˍʰ ˍˇˎ ˍˊˈ˒ʽ˃ˇˎ (Supreme Scientific Health Council, 

2022)Φ ɯ˂˂ˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍˇˎ ˁˊʹˍʽˁˇˏ ˍˊʰˉʶʸʽˇˏ ʶʾ˄ʰʽ ʹ ˉˇʽˁʽ˂ʾʰ ˍ˖˄ ˉʽʱˍ˖˄Σ 

ˈˉˇˎ ˁʰ˄ʷ˄ʰ ʵʶ˄ ˃ˇ˄ˇˉ˖˂ʶʾ ˍʹ ʴʶˏˋʹ, ʰ˂˂ʱ ˈ˂ʰ ˃ʰʸʾ ˋˎ˄ʻʷˍˇˎ˄ ʷ˄ʰ ʶˏʴʶˎˋˍˇ 

ˋˏ˄ˇ˂ˇΣ ˃ʶ ˉˇ˂˂ʰˉ˂ʱ ˇ˒ʷ˂ʹ  ʴʽʰ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰΦ 
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ɳˉʶʽʵʺ ˍˇ ˁˊʹˍʽˁˈ ʵʽʰˍˊˇ˒ʽˁˈ ˉˊˈˍˎˉˇ ˉˊˇʱʴʶʽ ˍʹ˄ ˎʴʶʾʰ, ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʷˌ 

ʴʰˋˍˊˇ˄ˇ˃ʽˁʷˌ ˉˊˇˍʱˋʶʽˌΣ ʶ˃ˉ˄ʶˎˋ˃ʷ˄ʶˌ ʰˉˈ  ˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ˁˇˎʸʾ˄ʰ ˍˇˎ ˄ʹˋʽˇˏΣ 

ˉˇˎ ˋʶˊʲʾˊˇ˄ˍʰʽ ˋʶ ʶˋˍʽʰˍˈˊʽʰ ˃ʶʴʱ˂˖˄ ʶˎˊ˖ˉʰʿˁ˗˄ ˁʰʽ ʰ˃ʶˊʽˁʰ˄ʽˁ˗˄ ˉˈ˂ʶ˖˄ 

(Psilakis, 2021)Φ ɶ ʵʽʶʻ˄ʺˌ ʴʰˋˍˊˇ˄ˇ˃ʾʰ ˋˎ˔˄ʱ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ ʶʻ˄ˇʲˇˍʰ˄ʽˁˈ 

ˎˉˈʲʰʻˊˇ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ˍ˖˄ ˒ˎˍ˗˄Σ ˉˇˎ ˋˎ˄ʵˎʱʸˇˎ˄ ʶˎʶˊʴʶˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ όˈˉ˖ˌ 

ʻʶˊʰˉʶˎˍʽˁʱ ʲˈˍʰ˄ʰύΣ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ˄ ʰˉˇʵˇ˔ʺ ˁʰʽ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍ˖˄ ˁʰˍʰ˄ʰ˂˖ˍ˗˄ 

(Ghawi et al., 2014; Krigas et al., 2015)Φ ʃʰˊʱ˂˂ʹ˂ʰ ʹ ʶˉʽˋˍʺ˃ʹ ˍˊˇ˒ʾ˃˖˄ ˁʰʽ ʹ 

ʴʰˋˍˊˇ˄ˇ˃ʾʰ ˋʶ ˉʰʴˁˈˋ˃ʽˇ ʶˉʾˉʶʵˇΣ ʰ˄ʰʸʹˍˇˏ˄ ˁʰʽ˄ˇˏˊʽʰ ʶ˂ˁˎˋˍʽˁʱ ˋˎˋˍʰˍʽˁʱΣ ˄ʷʰ 

ˉˊˇʿˈ˄ˍʰ ʵʽʰˍˊˇ˒ʺˌ ʺ ˃ʶʻˈʵˇˎˌ ʴʽʰ ˍʹ˄ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˉʽʱˍ˖˄Σ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ 

ˁʰ˂ˎ˒ʻˇˏ˄ ʰˉˈ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ  (Krigas et al., 2015)Φ ɶ ʶˉʾʵˊʰˋʹ ˍˇˎ ˃ʰʴʶʽˊʷ˃ʰˍˇˌΣ 

ˋʶ ʰ˂˂ʰʴʷˌ ʲʽˇʶ˄ʶˊʴ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˁʰʽ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ ʵˊʱˋʹˌΣ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍˇ 

ʶʾʵˇˌ ˁʰʽ ˍʹ ˃ʷʻˇʵˇ ˃ʰʴʶʽˊʷ˃ʰˍˇˌΣ ˃ʶ ˍˇ ˍʹʴʱ˄ʽˋ˃ʰ ˄ʰ ˃ʶʽ˗˄ʶʽ ˍʽˌ ˉˇ˂ˎ˒ʰʽ˄ˈ˂ʶˌΣ ˍʰ 

˒˂ʰʲˇ˄ˇʶʽʵʺΣ ˍʰ ˁʰˊˇˍʶ˄ˇʶʽʵʺ ˁʰʽ ˍʽˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˋʶ ˒ˎ˂˂˗ʵʹ 

˂ʰ˔ʰ˄ʽˁʱΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ʲˊʱˋʽ˃ˇ ˁʰʽ ˍˇ ˃ʰʴʶʾˊʶ˃ʰ ˋˍˇ˄ ʰˍ˃ˈ (Gunathilake et al., 

2018). 

ɮ˄ ˁʰʽ ˇʽ ˃ʶˍˊʺˋʶʽˌ ˍˇˎ нлмп-нлмс ʷʵ˖ˋʰ˄ ˋˍʹ˄ ɳ˂˂ʱʵʰΣ ˉˇˋˇˋˍˈ ˎˉʷˊʲʰˊ˖˄ 

ʺ ˉʰ˔ˏˋʰˊˁ˖˄ ˉʰʽʵʽ˗˄ нсΣл҈Σ ʲʱˋʶʽ ˁˊʽˍʹˊʾ˖˄ ˍʹˌ International Obesity Task Force 

ʴʽʰ ˍʰ ˉʰʽʵʽʱ (Kosti et al., 2020)Σ ˋʺ˃ʶˊʰ ˋˍʹ˄ ˃ʶˍʱ Covid мф ʶˉˇ˔ʺΣ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ 

ʶʾ˄ʰʽ ʰˁˈ˃ʰ ˉʶˊʽˋˋˈˍʶˊˇΦ ɴ˔ʶʽ ʶˉʽʲʶʲʰʽ˖ʻʶʾ ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˈˍʽ ˍʰ ˉʰʽʵʽʱ ˉˇˎ 

ʰˁˇ˂ˇˎʻˇˏ˄ ˍʹ  ˃ʶˋˇʴʶʽʰˁʺ ʴʶ˄ʽˁˈˍʶˊʰ ˁʰʽ ˁˊʹˍʽˁʺ ʵʽʰˍˊˇ˒ʺ ʶʽʵʽˁˈˍʶˊʰΣ ʶʾ˄ʰʽ ˉʽˇ 

ˎʴʽʺ ˁʰʽ ʷ˔ˇˎ˄ ˂ʽʴˈˍʶˊʶˌ ˉʽʻʰ˄ˈˍʹˍʶˌ ˄ʰ ʶʾ˄ʰʽ ˎˉʷˊʲʰˊʰ ʺ ˉʰ˔ˏˋʰˊˁʰ (Farajian et 

al., 2011; Kosti et al., 2020). ʁʽ ʵʽʰˍˊˇ˒ʽˁʷˌ ˉˊˇˋ˂ʺ˕ʶʽˌ ˋˍʹ˄ ˉʰʽʵʽˁʺ ʹ˂ʽˁʾʰΣ 

ʶˉʹˊʶʱʸˇˎ˄ ˍʹ ˋ˖˃ʰˍʽˁʺ ˁʰʽ ʴ˄˖ˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˉʰʽʵʽ˗˄Σ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʷˌ 

ˋˎ˄ʷˉʶʽʶˌ ʴʽʰ ˍʹ˄ ˎʴʶʾʰ ˋˍʹ ˃ʶˍʷˉʶʽˍʰ ʸ˖ʺ ˍˇˎˌ (Cheng et al., 2020). ɲʽʰˍˊˇ˒ʽˁʱ 

ʶˁˉʰʽʵʶˎˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ʴʽʰ ˉʰʽʵʽʱ ˋˎ˔˄ʱ ˋˍˇ˔ʶˏˇˎ˄ ˋˍʹ ʵʽʰˍˊˇ˒ʽˁʺ ʴ˄˗ˋʹ ʰ˂˂ʱ 

ˁʰʽ ˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˕ˎ˔ˇˁˇʽ˄˖˄ʽˁ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄Σ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ 

ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˁʰʽ ˁʰˍʰ˄ʱ˂˖ˋʹ ˎʴʽʶʽ˄˗˄ ʴʶˎ˃ʱˍ˖˄ (Ng et al., 2022)Φ ɳˉˇ˃ʷ˄˖ˌΣ ʹ 

ˁʰʻʽʷˊ˖ˋʹ ˎʴʽʶʽ˄˗˄ ʵʽʰˍˊˇ˒ʽˁ˗˄ ˋˎ˄ʹʻʶʽ˗˄Σ ˉˇˎ ʻʰ ʵʽʰˊˁʷˋˇˎ˄Σ ʶʾ˄ʰʽ ʸ˖ˍʽˁʺˌ 

ˋʹ˃ʰˋʾʰˌ ʴʽʰ ˍʰ ˉʰʽʵʽʱ (Cheng et al., 2020)Φ  ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ 

ʵʹ˃ʽˇˎˊʴʺʻʹˁʰ˄ ˁʰʽ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˁʱˉˇʽʰ ˉˊ˖ˍˈˍˎˉʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ 

ʶʻ˄ˇʲˇˍʰ˄ʽˁʺˌΣ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˉʶˊʾ ˍʹˌ ʰ˅ʾʰˌ ˍʹˌ ʶʻ˄ˇʲˇˍʰ˄ʽˁʺˌΣ ˍʹˌ ˁˊʹˍʽˁʺˌ 

ʵʽʰˍˊˇ˒ʺˌ, ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹˌ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˁΦʱΦ ˉˇˎ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ сΦ 

ɮ˄ ˁʰʽ ˇʽ ʵʽʰˍˊˇ˒ʽˁʷˌ ˉˊˇˍʽ˃ʺˋʶʽˌ ˉˇʽˁʾ˂˂ˇˎ˄ ˃ʶˍʰ˅ˏ ˍ˖˄ ʹ˂ʽˁʽʰˁ˗˄ ˇ˃ʱʵ˖˄ 

ˁʰʽ ˍʹ˄ ʶˎʹ˃ʶˊʾʰ ˍ˖˄ ˄ˇʽˁˇˁˎˊʽ˗˄ (Kostakis et al., 2020)Σ ˉˇ˂˂ʱ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ  

ˍʹˌ ɼˊʺˍʹˌΣ ˍʰ ˇˉˇʾʰ ʵʶ˄ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ʴ˄˖ˋˍʱ ˁʰʽ ʵʶ˄ ʶʾ˔ʰ˄ ʶˎˊˏˍʶˊʹ 

ʴʰˋˍˊˇ˄ˇ˃ʽˁʺ ʰˉˇʵˇ˔ʺΣ ʷ˔ˇˎ˄ ʶ˄ˍʰ˔ʻʶʾ ʺ ˉˊˇˍʶʾ˄ˇ˄ˍʰʽ ˄ʰ ʶ˄ˍʰ˔ʻˇˏ˄ ˋˍʽˌ 

ʵʽʰˍˊˇ˒ʽˁʷˌ ˃ʰˌ ˋˎ˄ʺʻʶʽʶˌ ˃ʶˍʱ ʰˉˈ ʶˊʶˎ˄ʹˍʽˁʷˌ ˃ʶ˂ʷˍʶˌΦ ʊˎˍʱ ˈˉ˖ˌ ˍˇ Berberis 

cretica ˃ʶ ˍˇˎˌ ˋˁˇˏˊˇˎˌ ˃ˉ˂ʶ ˁʰˊˉˇˏˌΣ ˉˇˎ ˋˎ˄ʵˎʱʸʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺΣ 

ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ ˁʰʽ ʰ˄ˍʽˉˎˊʶˍʽˁʺ ʵˊʱˋʹΣ ʶʾ˄ʰʽ ˃ʽʰ ˋʹ˃ʰ˄ˍʽˁʺ ˉʹʴʺ ʲʽˍʰ˃ʾ˄ʹˌ / ˁʰʽ 

˃ˉˇˊʶʾ ˄ʰ ʶ˄ˍʰ˔ʻʶʾ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ˃ʰʴʶʽˊʽˁʺ ˋʶ ˋʰ˂ʱˍʶˌΣ ʴ˂ˎˁʱ ʺ ˃ʰʴʶʽˊʶ˃ʷ˄ʰ ˉʽʱˍʰ  

(Kukula-Koch et al., 2013)Φ ɽʰ˔ʰ˄ʶˎˈ˃ʶ˄ʰ ˒ˎˍʱ ˃ʶ ˎ˕ʹ˂ʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˋʶ 

˒˂ʰʲˇ˄ˇʶʽʵʺΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ˍˇ Foeniculum vulgareΣ  ˍˇ Rumex spΦΣ ˍˇ Daucus carota ˁ ʰʽ 
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ˉˇ˂˂ʱ ʱ˂˂ʰΣ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˍʰʻˇˏ˄ ʴʽʰ ˄ʷʶˌ ʴʶˎˋˍʽˁʷˌ ˉˊˇˍʱˋʶʽˌΣ ɳˉʾˋʹˌΣ ˍʰ 

ˉˊʱˋʽ˄ʰ ˃ʷˊʹ ˍˇˎ Taraxacum spΦ ʶʾ˄ʰʽ ˉ˂ˇˏˋʽʰ ˋʶ ʲʽˍʰ˃ʾ˄ʹ ɮΣ ʹ Urtica spΦ ʶʾ˄ʰʽ 

ˉ˂ˇˏˋʽʰ ˋʶ ˋʾʵʹˊˇ ˁʰʽ ʲ-ˁʰˊˇˍʾ˄ʹΣ ˍˇ  Cichorium  spΦ ʶʾ˄ʰʽ ˉʹʴʺ ʲʽˍʰ˃ʾ˄ʹˌ ɰмнΣ ˇʽ 

ˁʰˊˉˇʾ ˍʹˌ ʱʴˊʽʰˌ ˍˊʽʰ˄ˍʰ˒ˎ˂˂ʽʱˌ ˋʶ ʲʽˍʰ˃ʾ˄ʹ C ˁΦʱΦ όɽʰ˃ˉˊʱˁʹΣ нллмύΦ ɾʽʰ ʱ˂˂ʹ 

ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰˍˊˇ˒ʽˁʺ ˉˊˈˍʰˋʹ ʶʾ˄ʰʽ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˍʰ ʱʴˊʽʰ ʰ˂ˈ˒ˎˍʰΣ ˉˇˎ ʶʾ˄ʰʽ 

ˋˎ˄ʺʻ˖ˌ ˉ˂ˇˎˋʽˈˍʶˊʰ ˋʶ ʻˊʶˉˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ˁʰʽ ʲʽˇʵˊʰˋˍʽˁʷˌ ʶ˄˗ˋʶʽˌ ˃ʶ ˃ʽʰ  

ʶˉˇ˔ʽˁˈˍʹˍʰΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˍˇˎˌ ˉˊˇˋ˒ʷˊʶʽ ˃ʽʰ ˋʹ˃ʰ˄ˍʽˁʺ ʻʷˋʹ ˋˍʹ˄ ʰʴˇˊʱ ˁʰʽ 

ˉˊˇˇˉˍʽˁʺ ˋʹ˃ʰ˄ˍʽˁʺˌ ʶ˃ˉˇˊʽˁʺˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ʶʽʵ˗˄Σ ˈˉ˖ˌ Cichorium spinosum, 

Crithmum maritimum, Capparis spinosa ˁΦʱΦ (S. A. Petropoulos et al., 2018)Φ ɹʻʰʴʶ˄ʺ 

˒ˎˍʱ ˃ʶ ˎ˕ʹ˂ʺ ʵʽʰˍˊˇ˒ʽˁʺ ʰ˅ʾʰ ˈˉ˖ˌ ˍʰ ʶʾʵʹ Ceratonia siliqua, Laurus nobilis, 

Borago officinalis, Sambucus nigra ˁ ΦʱΦ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ˉʰˊʶ˂ʻˈ˄Σ 

ʶˊʶˎ˄ʺʻʹˁʰ˄Σ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˁʰʽ ˋˎ˄ʶ˔ʾʸˇˎ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʰˁˈ˃ʰ ˁʰʽ 

ˋʺ˃ʶˊʰΦ ɮˎˍʱ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋʶ ˃ʽʰ ˉˊ˖ˍˈˍˎˉʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ˋˍˇ 

ɼʶ˒ʱ˂ʰʽˇ н ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊˇˏˋʹˌ ʶˊʴʰˋʾʰˌΦ 

ʃˇ˂˂ʱ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˉˇˎ ˁʰˍʰ˄ʰ˂˗˄ˇ˄ˍʰʽ ˋˍʹ˄ ˁˇˎʸʾ˄ʰΣ ˃ˉˇˊˇˏ˄ ˄ʰ 

ˁʰ˂˂ʽʶˊʴʹʻˇˏ˄ ˋʶ ˁʺˉˇˎˌΣ ˉʰˊˍʷˊʽʰΣ ʴ˂ʱˋˍˊʶˌΣ ʸʰˊ˄ˍʽ˄ʽʷˊʶˌΣ ˉˊʱˋʽ˄ʶˌ ˋˍʷʴʶˌΣ ˋʶ 

ʹ˃ʽʰˋˍʽˁʷˌ ʺ ʰˋˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌΣ ˋʶ ʵʹ˃ˈˋʽˇˎˌ ʺ ʽʵʽ˖ˍʽˁˇˏˌ ˔˗ˊˇˎˌΦ ɶ ʰˋˍʽˁʺ ʴʶ˖ˊʴʾʰ 

˃ˉˇˊʶʾ ˄ʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˂ʰ˔ʰ˄ʽˁʱΣ ˇˉ˖ˊˇ˒ˈˊʰ ʵʷ˄ˍˊʰΣ ˎʵʰˍˇˁʰ˂˂ʽʷˊʴʶʽʰΣ ˃ʽˁˊʺˌ 

ˁ˂ʾ˃ʰˁʰˌ ʴʶ˖ˊʴʾʰΣ ˃ʶ˂ʽˋˋˇˁˇ˃ʾʰ ˁʰʽ ˁˇ˃ˉˇˋˍˇˉˇʾʹˋʹ ˎˉˇ˂ʶʽ˃˃ʱˍ˖˄ (Kazemi et al., 

2018; Mendes et al., 2008; Nova et al., 2020)Φ ɶ ˉʰˊʰʴ˖ʴʺ ˍˊˇ˒ʾ˃˖˄ ʰˉˈ ˍˇˎˌ 

ˁʰˍˇʾˁˇˎˌ ˍ˖˄ ˉˈ˂ʶ˖˄ ˁʶˊʵʾʸʶʽ ʷʵʰ˒ˇˌ ˁʰʻʹ˃ʶˊʽ˄ʱ ˋˍʽˌ ʰ˄ʰˉˍˎˋˋˈ˃ʶ˄ʶˌ ʰ˂˂ʱ ˁʰʽ 

ˋˍʽˌ ʰ˄ʶˉˍˎʴ˃ʷ˄ʶˌ ˔˗ˊʶˌΦ ɶ ʰˋˍʽˁʺ ʴʶ˖ˊʴʾʰΣ ʷ˔ʶʽ ˎˉˇˋˍʹˊʽ˔ʻʶʾ ʵˎ˄ʰ˃ʽˁʱ ˖ˌ ˂ˏˋʹ ˋʶ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎˌ ˍˏˉˇˎˌ ʰˋˍʽˁ˗˄ ˉˊˇˁ˂ʺˋʶ˖˄Σ ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˋˍʹ˄ ˁˇʽ˄˖˄ʽˁʺΣ 

ˇʽˁˇ˄ˇ˃ʽˁʺ ˁʰʽ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍ˖˄ ˉˈ˂ʶ˖˄ (Kazemi et al., 2018). ʂ˃˖ˌ 

ˋ̱ ʹ˄ ˉʰˊʰʴ˖ʴʺ ˒ˎˍ˗˄ ˋˍˇ ʰˋˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Σ ʶ˂˂ˇ˔ʶˏʶʽ ˁʾ˄ʵˎ˄ˇ ̩  ʴʽʰ ˍʹ˄ 

ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰΣ ˁʰʻ˗ˌ ˇʽ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˋˍʽˌ ʰˋˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ʶʾ˄ʰʽ ʴʶ˄ʽˁʱ 

ʶˁˍʶʻʶʽ˃ʷ˄ʶˌ ˋʶ ˎ˕ʹ˂ˈˍʶˊʰ ʶˉʾˉʶʵʰ ˊˏˉ˖˄, h ˉˈ ʰˎˍʷˌ ˋˍʽˌ ʰʴˊˇˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌΦ ʅˍʹ˄ 

ˉʶˊʾˉˍ˖ˋʹ ʰˎˍʺΣ ʹ ˉʰˊˇˎˋʾʰ ˁˍʽˊʾ˖˄ ˁʰʽ ˃ʶʴʱ˂˖˄ ˃ʰʸ˗˄ ʲ˂ʱˋˍʹˋʹˌ ʴʽʰ ˍˇ˄ 

ʰˉˇˁ˂ʶʽˋ˃ˈ ̱ ˖˄ ˁʰ˂˂ʽʶˊʴʶʽ˗˄ ʰˉˈ ˍˇ ʵˊˈ˃ˇ ̋  ̱̌  ˔˗ˊˇ ̄ ʰˊʰʴ˖ʴʺˌ ˊˏˉ˖˄Σ ˃ʶʽ˗˄ˇˎ˄ 

ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ʾ˔˄ʹ ʲʰˊʷ˖˄ ˃ʶˍʱ˂˂˖˄ ˋˍʹ ʲʽˇ˃ʱʸʰΣ ˁʰʻʽˋˍ˗˄ˍʰˌ 

ʶ˒ʽˁˍʺ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˁʰʽ ʰˋ˒ʰ˂ʺ ˁʰˍʰ˄ʱ˂˖ˋʹ ˍˊˇ˒ʾ˃˖˄ ό{ŅǳƳŜƭ Ŝǘ ŀƭΦΣ нлмнύΦ ʆʰ 

ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ˁˊʾˋʹˌΣ ʰˁˈ˃ʰ ˁʰʽ ˋˍʹ˄ ɼˊʺˍʹ ʷ˔ʶʽ ʰˎ˅ʹʻʶʾ ʹ ʰˋˍʽˁʺ 

ʴʶ˖ˊʴʾʰ ʺ ʹ ˃ʽˁˊˇˁʰ˂˂ʽʷˊʴʶʽʰ ʶʵ˗ʵʽ˃˖˄ ˂ʰ˔ʰ˄ʽˁ˗˄ ˁʰʽ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ 

ʶ˄ʽˋ˔ˏˇ˄ˍʰˌ ˇʽˁˇ˄ˇ˃ʽˁʱ ˍʰ ˄ˇʽˁˇˁˎˊʽʱΣ ˁˎˊʾ˖ˌ ˍ˖˄ ʰˋʻʶ˄ʷˋˍʶˊ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ 

ˇ˃ʱʵ˖˄Φ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ ʶˊʶˎ˄ʺʻʹˁʰ˄ ˇʽ ʴ˄˗ˋʶʽˌ ˁʰʽ ˇʽ 

ˋˍʱˋʶʽˌ ˍ˖˄ ˁˊʹˍʽˁ˗˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ʵʽʰˍˊˇ˒ʽˁʺ ˔ˊʺˋʹ ˁ ʰʽ ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ 

˒ˎˍ˗˄ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˎˍʺˌ ˍʹˌ ˉˊ˖ˍˈˍˎˉʹˌ ʷˊʶˎ˄ʰˌΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ 

ɼʶ˒ʱ˂ʰʽˇ рΦ 

ɴ˄ʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ˇ ˉ˂ʰʾˋʽˇ ˉʰˊʰʴ˖ʴʺˌΣ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ 

ˋˍˈ˔ˇˎˌ ʲʽ˗ˋʽ˃ʹˌ ʰ˄ʱˉˍˎ˅ʹˌΣ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ ˇˎˋʽʰˋˍʽˁʺ ˎˉˇˋˍʺˊʽ˅ʹ ʴʽʰ ʷ˄ʰ˄ 

ʲʽ˗ˋʽ˃ˇ ˁʰʽ ˎʴʽʶʽ˄ˈ ʵʽʰˍˊˇ˒ʽˁˈ ˉˊˈˍˎˉˇΦ ɶ ʲʽ˗ˋʽ˃ʹ ˉʰˊʰʴ˖ʴʺ ˎʴʽʶʽ˄˗˄ ˍˊˇ˒ʾ˃˖˄Σ 

ʶʾ˄ʰʽ ʷ˄ʰˌ ˋʹ˃ʰ˄ˍʽˁˈˌ ˋˍˈ˔ˇˌ ˍ˖˄  ɶ˄˖˃ʷ˄˖˄ ɳʻ˄˗˄ ό¦b {ǳǎǘŀƛƴŀōƭŜ 5ŜǾŜƭƻǇƳŜƴǘ 

Dƻŀƭǎύ ˁʰʽ ˍʹˌ ʅˎ˃˒˖˄ʾʰˌ ˍˇˎ ʃʰˊʽˋʽˇˏ (Willett et al., 2019)Φ ɰʽ˗ˋʽ˃ʶˌ ʵʾʰʽˍʶˌ ˃ʶ 



46 
 

˔ʰ˃ʹ˂ʷˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌΣ ˉˇˎ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍʹ˄ ʰˋ˒ʱ˂ʶʽʰ ˍ˖˄ 

ˍˊˇ˒ʾ˃˖˄Σ ˍʹˌ ʵʽʰˍˊˇ˒ʺˌ ˁʰʽ ˍʹˌ ˎʴʶʾʰˌΣ ˃ʶ ˋʶʲʰˋ˃ˈ ˋˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˁʰʽ ˍʰ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΣ ʶʾ˄ʰʽ ˉˇ˂ʽˍʽˋ˃ʽˁʱ ʰˉˇʵʶˁˍʷˌΣ ʵʽʰˍˊˇ˒ʽˁʱ ʶˉʰˊˁʶʾˌΣ ˇʽˁˇ˄ˇ˃ʽˁʱ 

ʵʾˁʰʽʶˌ ˁʰʽ ˉˊˇˋʽˍʷˌΣ ʲʶ˂ˍʽˋˍˇˉˇʽ˗˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˍˇˎˌ ˒ˎˋʽˁˇˏˌ ˁʰʽ ʰ˄ʻˊ˗ˉʽ˄ˇˎˌ 

ˉˈˊˇˎˌ (Tomou et al., 2022)Φ ɶ ʶˉʽ˂ˇʴʺ ˁʰʽ ˉˊˇ˗ʻʹˋʹ ˄ʷ˖˄ ʵʽʰˍˊˇ˒ʽˁ˗˄ ˉˊˇˍˏˉ˖˄Σ 

ˈˉ˖ˌ ʶʾ˄ʰʽ ˇʽ ʲʽ˗ˋʽ˃ʶˌ ʵʾʰʽˍʶˌΣ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˃ʽʰ ʶˉʽˍʰˁˍʽˁʺ ʰ˄ʱʴˁʹ ʴʽʰ ˍʹ˄ 

ˉˊˇˋˍʰˋʾʰ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˍʹ˄ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΣ ˍʹ˄ ʰʶʽ˒ˈˊˇ 

ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˍʹ˄ ˉˊˇʰʴ˖ʴʺ ˍ˖˄ ˂ʶʽˍˇˎˊʴʽ˗˄ ˍˇˎ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΦ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ 

ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΣ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ п ʶˊʶˎ˄ʺʻʹˁʰ˄ ˁʰʽ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˇʽ ˁʰˊˉˇʾ 

ˁʰʽ ˍʰ ˒ˏ˂˂ʰ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ Arbutus unedo, Crataegus monogyna ˁʰʽ Myrtus 

communis, ˃ ʶ ˉˊ˖ˍˈˍˎˉʶˌ ʰ˄ʰ˒ˇˊʷˌΣ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ʶ˄ʵʽʰ˒ʷˊˇˎˋʶˌ 

˄ʷʶˌ ˁʰ˂˂ʽʶˊʴʹˍʽˁʷˌ ˉˊˇˍʱˋʶʽˌΦ 

ʅˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ ʰʶʽ˒ˇˊʾʰˌΣ ʹ ˉʰˊʰʴ˖ʴʺ ˍˊˇ˒ʾ˃˖˄ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ʶˉʾˁʶ˄ˍˊˇ 

ʶˎˊ˖ˉʰʿˁ˗˄ ˋˍˊʰˍʹʴʽˁ˗˄ ˋ˔ʶʵʽʰˋ˃˗˄ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʶ˄ˈˌ ˋˎˋˍʺ˃ʰˍˇˌ ˍˊˇ˒ʽˁʺˌ 

ʰ˂ˎˋʾʵʰˌΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˈ˂˖˄ ˍ˖˄ ˋˍʰʵʾ˖˄ ˁʰʽ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˉˇˎ 

ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ˉʰˊʰʴ˖ʴʺΣ ʶˉʶ˅ʶˊʴʰˋʾʰΣ ʵʽʰ˄ˇ˃ʺΣ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˁʰʽ ˁʰˍʰ˄ʱ˂˖ˋʹ 

ˍˊˇ˒ʾ˃˖˄Σ ʵʽʰˋ˒ʰ˂ʾʸˇ˄ˍʰˌ ʷ˄ʰ ʲʽ˗ˋʽ˃ˇ ʵʽʰˍˊˇ˒ʽˁˈ ˋˏˋˍʹ˃ʰΦ ɳˉʾˋʹˌΣ ˍʰ ˋˎˋˍʺ˃ʰˍʰ 

ˍˊˇ˒ʾ˃˖˄ ʻʶ˖ˊˇˏ˄ˍʰʽ ˖ˌ ˃ʾʰ ʰˉˈ ˍʽˌ ˁˏˊʽʶˌ ˁʽ˄ʹˍʺˊʽʶˌ ʵˎ˄ʱ˃ʶʽˌ ʴʽʰ ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ 

ʰ˂˂ʰʴʺ ˁʰʽ ˍʹ˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ʲʽ˖ˋʽ˃ˈˍʹˍʰΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ˉʰˊʰʴ˖ʴʺˌ ˍˊˇ˒ʾ˃˖˄ ˁʰʽ 

ˇ ˊˈ˂ˇˌ ˍ˖˄ ʵʽʰˍˊˇ˒ʽˁ˗˄ ˋˎ˄ʹʻʶʽ˗˄ ˍʹˌ ˉʰˊʰʵˇˋʽʰˁʺˌ ˃ʶˋˇʴʶʽʰˁʺˌ ʵʽʰˍˊˇ˒ʺˌΣ 

ʶ˄ʽˋ˔ˏˇˎ˄ ˍˇ˄ ˔ʰˊʰˁˍʹˊʽˋ˃ˈ ˍʹˌ ˖ˌ ˃ˇ˄ˍʷ˂ˇ ʲʽ˗ˋʽ˃ʹˌ ʵʽʰˍˊˇ˒ʺˌ (Tomou et al., 

2022)Φ ɮ˄ ˁʰʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ол ˔ˊˈ˄ʽʰΣ ˇʽ ʵʽʰˍˊˇ˒ʽˁʷˌ ˍʱˋʶʽˌ ˋˍʹ˄ ɳ˂˂ʱʵʰ ʷ˔ˇˎ˄ 

ʰ˂˂ʱ˅ʶʽ ˋʹ˃ʰ˄ˍʽˁʱΣ ʵʶʾ˔˄ˇ˄ˍʰˌ ˉˊˇˍʾ˃ʹˋʹ ˋˍʹ˄ ʰˎ˅ʹ˃ʷ˄ʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ˁˊʷʰˍˇˌ ˁʰʽ  

˔ʰ˃ʹ˂ˈˍʶˊʹ ʰˉˈ ˍʹ˄ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʹ ˉˊˈˋ˂ʹ˕ʹ ˒ˊˇˏˍ˖˄ ˁʰʽ ˇˋˉˊʾ˖˄Σ ʶʾ˄ʰʽ 

ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ʶ˄ʹ˃ʶˊ˖ʻˇˏ˄ ˁʰʽ ˄ʰ ʶˁˉʰʽʵʶˎˍˇˏ˄ ˇʽ ˉˇ˂ʾˍʶˌ ˋˍˇ ˎʴʽʶʽ˄ˈ ˁˊʹˍʽˁˈ 

ʵʽʰˍˊˇ˒ʽˁˈ ˉˊˈˍˎˉˇΣ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˁʰʽ ˋˍʰ ʶˉˈ˃ʶ˄ʰ ˁʶ˒ʱ˂ʰʽʰΦ ɶ ˁˊʹˍʽˁʺ 

ʵʽʰˍˊˇ˒ʺ ˃ʶ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˉˊˇʱʴʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰ ˁʰʽ ʶˎʶ˅ʾʰ 

ˁʰʽ ʾˋ˖ˌ ʶʾ˄ʰʽ ˋˁˈˉʽ˃ˇ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ʷ˄ʰ ˉʰʴˁˈˋ˃ʽˇ ˁʰʻʹ˃ʶˊʽ˄ˈ ˉˊˈˍˎˉˇ ʴʽʰ ˍʽˌ 

ˋʹ˃ʶˊʽ˄ʷˌ ˁʰʽ ˍʽˌ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ʴʶ˄ʽʷˌΦ 

мΦоΦнΦ ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ˄ ˎʴʶʾʰ 

Kh ˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ ʵʶˁʰʶˍʽ˗˄Σ ˍʰ ˉˊˈˍˎˉʰ ʶˎʸ˖ʾʰˌ ʷ˔ˇˎ˄ 

ʰ˂˂ʱ˅ʶʽΣ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ʵʹ˃ˇʴˊʰ˒ʽˁʺˌ ʰ˂˂ʰʴʺˌΣ ˍʹˌ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹˌ ʰˋˍʽˁˇˉˇʾʹˋʹˌ ˁʰʽ 

ʶˁʲʽˇ˃ʹ˔ʱ˄ʽˋʹˌΦ ʃʰˊʰˍʹˊʶʾˍʰʽ ˃ʶʾ˖ˋʹ ˍʹˌ ʻ˄ʹˋʽ˃ˈˍʹˍʰˌ ʰˉˈ ˃ˇ˂ˎˋ˃ʰˍʽˁʷˌ 

ʰˋʻʷ˄ʶʽʶˌΣ ʰˏ˅ʹˋʹ ˍˇˎ ˉˊˇˋʵˈˁʽ˃ˇˎ ʸ˖ʺˌ ʰ˂˂ʱ ˁʰʽ ʶ˃˒ʱ˄ʽˋʹ ʰˎ˅ʹ˃ʷ˄˖˄ 

ˁʰˊʵʽʰʴʴʶʽʰˁ˗˄ ˄ˇˋʹ˃ʱˍ˖˄Σ ˁʰˊˁʾ˄ˇˎ ˁh ʽ ʱ˂˂˖˄ ʰˋʻʶ˄ʶʽ˗˄Σ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ 

ʰ˂˂ʰʴʺˌ ˍˇˎ ˍˊˈˉˇˎ ʸ˖ʺˌΣ ˉˇˎ ʷ˔ʶʽ ˇʵʹʴʺˋʶʽ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʰ˄ʻˎʴʽʶʽ˄ʺˌ 

ʵʽʰˍˊˇ˒ʺˌ ˁʰʽ ˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˋ˖˃ʰˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ (Figueroa et al., 2021)Φ ɮˎˍʺ 

ʹ ʰ˂˂ʰʴʺ ˋʶ ˂ʽʴˈˍʶˊˇ ˎʴʽʶʽ˄ʱ ˉˊˈˍˎˉʰ ʸ˖ʺˌΣ ʶ˄ˍʶʾ˄ʶˍʰʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʰˁˈ˃ʰ 

ˁʰʽ ˋˍʹ˄ ɼˊʺˍʹΦ ɶ ˋˇʲʰˊˈˍʹˍʰ ˉˇ˂˂˗˄ ˔ˊˈ˄ʽ˖˄ ʰˋʻʶ˄ʶʽ˗˄Σ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ 

ˍ˖˄ ˁʰˊʵʽʰʴʴʶʽʰˁ˗˄ ˁʰʽ ˄ʶˎˊˇ˂ˇʴʽˁ˗˄ ʵʽʰˍʰˊʰ˔˗˄Σ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍʹ˄ ˉʰˊˇˎˋʾʰ 

ˍ˖˄ ʶ˄ʶˊʴ˗˄ ˊʽʸ˗˄ ˇ˅ˎʴˈ˄ˇˎ όwh{ύ ˁʰʽ ʱ˂˂˖˄ ʶ˂ʶˏʻʶˊ˖˄ ˊʽʸ˗˄ ˋˍˇ ˋ˗˃ʰ όDƻƴœŀƭǾŜǎ 

et al., 2013)Φ ɶ ʶ˅ʷ˂ʽ˅ʹ ˍʷˍˇʽ˖˄ ʰˋʻʶ˄ʶʽ˗˄ ˃ˉˇˊʶʾ ˄ʰ ˁʰʻˎˋˍʶˊʺˋʶʽΣ 
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ʶ˂ʰ˔ʽˋˍˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ʰ˄ʽˋˇˊˊˇˉʾʶˌ ˇ˅ʶʽʵˇʰ˄ʰʴ˖ʴʺˌΣ ˉˇˎ ʵʹ˃ʽˇˎˊʴˇˏ˄ wh{ ˁʰʽ 

ʶ˅ˇˎʵʶˍʶˊ˗˄ˇ˄ˍʰˌ ˍʽˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍˇˎˌΣ ˈˉ˖ˌ ʻʰ ʰ˄ʰ˂ˎʻʶʾ ʶˁˍʶ˄ʷˋˍʶˊʰ ˋˍˇ 

ɼʶ˒ʱ˂ʰʽˇ сΦ ʃˇ˂˂ʱ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌΣ ʶʾ˄ʰʽ ˉ˂ˇˏˋʽʰ ˋʶ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʱΣ ˈˉ˖ˌ 

ˍʰ ˒˂ʰʲˇ˄ˇʶʽʵʺΣ ˉˇˎ ˁʰʻʰˊʾʸˇˎ˄ ˍʰ wh{ ˁʰʽ ʱ˂˂ʶˌ ʶ˂ʶˏʻʶˊʶˌ ˊʾʸʶˌΣ ˍʶˊ˃ʰˍʾʸˇ˄ˍʰˌ 

ʷˍˋʽ ˍʽˌ ʰ˂ˎˋʽʵ˖ˍʷˌ ʰ˄ˍʽʵˊʱˋʶʽˌΣ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˉʰʻˇ˂ˇʴʽˁʺ 

ˇ˅ʶʽʵ˖ˍʽˁʺ ʲ˂ʱʲʹ ˋˍʰ ˁˏˍˍʰˊʰ (Valko et al., 2007). 

ʁʽ ʵʽʰˍˊˇ˒ʽˁʷˌ ʰ˂˂ʰʴʷˌΣ ʰˉˈ ˍʰ ˋˏʴ˔ˊˇ˄ʰ ʵʽʰˍˊˇ˒ʽˁʱ ˃ˇ˄ˍʷ˂ʰ ˋʶ 

ˎʴʽʶʽ˄ˈˍʶˊʰΣ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ ˖˒ʶ˂ʺˋˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰΣ 

ʰˉˇˍˊʷˉˇ˄ˍʰˌ ˉʶˊʾˉˇˎ млΣуςммΣс ʶˁʰˍˇ˃˃ˏˊʽʰ ʻʰ˄ʱˍˇˎˌ ʶˍʹˋʾ˖ˌΣ ˃ʽʰ ˃ʶʾ˖ˋʹ мфΣлς

23,6% (Willett et al., 2019). ɸʶˍʽˁʺ ˉˊˇˋʷʴʴʽˋʹ ˁʰʽ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˃ˉˇˊʶʾ ˄ʰ ˒ʷˊʶʽ 

ʰ˂˂ʰʴʺ ˁʰʽ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˈˍʽ ˋˍʽˌ ˃ʷˊʶˌ ˃ʰˌΣ ˎˉʱˊ˔ʶʽ ˃ʽʰ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ 

ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˍˇˎ ˁˇʽ˄ˇˏ ʴˏˊ˖ ʰˉˈ ˍʹ ʵʽʰˍˊˇ˒ʺ ˁʰʽ ˍʹ ˋʹ˃ʰ˄ˍʽˁʺ ˍʹˌ ˋˎ˃ʲˇ˂ʺ 

ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʶˎʹ˃ʶˊʾʰ ˁʰʽ ˎʴʶʾʰ (Kostakis et al., 2020)Φ ɴ˔ʶʽ ˍʶˁ˃ʹˊʽ˖ʻʶʾ ʶˎˊʷ˖ˌ 

ˇ ˊˈ˂ˇˌ ˉˇ˂˂˗˄ ˃ʹ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄˖˄ ˉʰˊʰʵˇˋʽʰˁ˗˄ ʲˊ˗ˋʽ˃˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ˖ˌ 

ˋʹ˃ʰ˄ˍʽˁʷˌ ˉʹʴʷˌ  ʵʽʰˍˊˇ˒ʽˁʺˌ ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁʺˌ ʵˊʱˋʹˌ (Morales et al., 2014)Φ ɶ 

ˋˎˋˍʹ˃ʰˍʽˁʺ ʵʽʰˍˊˇ˒ʺ ˃ʶ ˋˎ˃ˉʶˊʾ˂ʹ˕ʹ ʲˊ˗ˋʽ˃˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌΣ 

ʶʾ˄ʰʽ ʷ˄ʰˌ ˋʾʴˇˎˊˇˌ ˋˏ˃˃ʰ˔ˇˌ ʴʽʰ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰΣ ʶˎʶ˅ʾʰ ˁʰʽ ˃ʰˁˊˇʸ˖ʾʰΦ ɶ 

ˎ˕ʹ˂ʺ ʵʽʰˍˊˇ˒ʽˁʺ ʱ˅ʽʰ ʰˊˁʶˍ˗˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄, ˉˇˎ ʹ ˉʰˊʰʵˇˋʽʰˁʺ ˁˇˎ˂ˍˇˏˊʰ 

ˍʹˌ ɼˊʺˍʹˌ ˉˊˇˋ˒ʷˊʶʽΣ ˃ˉˇˊʶʾ ˄ʰ ʵ˗ˋʶʽ ˋˍˇ˄ ʰ˄ʻˊ˗ˉʽ˄ˇ ˇˊʴʰ˄ʽˋ˃ˈ ˇ˒ʷ˂ʹ ˃ʶ ʷ˄ʰ 

˒ˎˋʽˁˈ ˁʰʽ ʰʶʽ˒ˈˊˇ ˍˊˈˉˇΦ ɳˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ʶˁˍˈˌ ʰˉˈ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍˇˎ ˁʱʻʶ 

ˋˎˋˍʰˍʽˁˇˏ ˔˖ˊʽˋˍʱΣ ʹ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶˍʰ˅ˏ ˍˇˎˌ ˃ʶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊʹ 

ʰ˒ˇ˃ˇʾ˖ˋʹ ˁʰʽ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ˃ʶˍʰʲˇ˂ʽˋ˃ˇˏ ʴʽʰ ʰ˃ʶˋˈˍʶˊʶˌ ˉˊˇˋˍʰˍʶˎˍʽˁʷˌ, ˖ˌ 

ˉˊˇˌ ˍʹ˄ ˎʴʶʾʰ, ɻ ˊʱˋʶʽˌ όʌʰˊˇˎʵʱˁʹΣ нлмнύ.   

ʁʽ ʶˎʶˊʴʶˍʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ ˍʹˌ ˃ʶˋˇʴʶʽʰˁʺˌ ʵʽʰˍˊˇ˒ʺˌ ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰ 

ˋ˔ʶˍʾʸˇ˄ˍʰʽ ʶˉʾˋʹˌ ˃ʶ ˍʹ˄ ˎ˕ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˒ˎˍˇ˔ʹ˃ʽˁʱ ˉˇˎ ʶʾ˄ʰʽ ʴ˄˖ˋˍˇʾ 

ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ (Vasilopoulou et al., 2005)Φ ʇˉʱˊ˔ʶʽ ˉˇ˂ˏ ˎ˕ʹ˂ʺ 

ʶʻ˄ˇʲˇˍʰ˄ʽˁʺΣ ˉˇ˂ʽˍʽˋˍʽˁʺ ˋˎ˄ʱ˒ʶʽʰ ˃ʹ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄˖˄, ʽʻʰʴʶ˄˗˄ ɾʶˋˇʴʶʽʰˁ˗˄ 

˒ˎˍ˗˄Σ ˃ʶ ˍʹ˄ ˎʴʶʾʰ ˁʰʽ ˍʹ˄ ʶˎʹ˃ʶˊʾʰ ˍ˖˄ ˁʰˍˇʾˁ˖˄ (Morales et al., 2014)Φ ɶ 

ʵʽʰˍˊˇ˒ʽˁʺ ˉˊˈˋ˂ʹ˕ʹ ˒ʰʽ˄ˇ˂˗˄Σ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ʶ ˍʹ˄ 

ˁʰˍʰ˄ʱ˂˖ˋʹ ʽʻʰʴʶ˄˗˄ ˍˊˇ˒ʾ˃˖˄Σ ˁˎˊʾ˖ˌ ˒ˎˍʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌΣ ʰ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁ˗˄ 

ˍʹˌ ˉʰˊʰʵˇˋʽʰˁʺˌ ˁˊʹˍʽˁʺˌ όʌʰˊˇˎʵʱˁʹΣ нлмнύ ˁ ʰʽ ʴʶ˄ʽˁˈˍʶˊʰ ʶ˂˂ʹ˄ʽˁʺˌ ʵʽʰˍˊˇ˒ʺˌ 

ʆʰ ˒˂ʰʲˇ˄ˇʶʽʵʺ ʶʾ˄ʰʽ ʹ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁʺ ˇ˃ʱʵʰ ˒ˎˍʽˁ˗˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁ˗˄ ˁʰʽ ˉˇ˂˂ʱ 

ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˉˇˎ ʷ˔ˇˎ˄ ʶ˄ˍʰ˔ʻʶʾ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʵʽʰˍˊˇ˒ʺ ʶʾ˄ʰʽ ˉ˂ˇˏˋʽʰ 

ˋʶ ʰˎˍʱΦ ʆʰ ˒˂ʰʲˇ˄ˇʶʽʵʺ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ ʷ˅ʽ ˁˏˊʽʶˌ ˁʰˍʹʴˇˊʾʶˌΥ ˒˂ʰʲˈ˄ʶˌΣ 

˒˂ʰʲˇ˄ˈ˂ʶˌΣ ˒˂ʰʲʰ˄ˈ-3-ˈ˂ʶˌΣ ˒˂ʰʲʰ˄ˈ˄ʶˌΣ ʰ˄ʻˇˁˎʰ˄ʽʵʾ˄ʶˌ ˁʰʽ ʽˋˇ˒˂ʰʲˈ˄ʶˌΦ ɶ 

ˉˊˈˋ˂ʹ˕ʹ ˒˂ʰʲˇ˄ˇʶʽʵ˗˄ ʰˉˈ ʷ˄ʰ ˉʰˊʰʵˇˋʽʰˁˈ ʶ˂˂ʹ˄ʽˁˈ ʶʲʵˇ˃ʰʵʽʰʾˇ ˃ʶ˄ˇˏ 

˒ˎˍʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˃ʶ  ˃ʷˋʹ ʹ˃ʶˊʺˋʽʰ ˉˊˈˋ˂ʹ˕ʹ ˒˂ʰʲˇ˄ˇʶʽʵ˗˄ 

ммуΣс ƳƎκʹ˃ʷˊʰ (Vasilopoulou et al., 2005).  

ɳˉʽˉ˂ʷˇ˄Σ ʷ˔ˇˎ˄ ʶˉʽʲʶʲʰʽ˖ʻʶʾ ˇʽ ˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˇˊʽˋ˃ʷ˄˖˄ ʶʽʵ˗˄ 

ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍʹ ˂ʶˁʱ˄ʹ ˍʹˌ ɾʶˋˇʴʶʾˇˎΣ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ˁʰʽ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ʰˉˈ 

ʵʽʱ˒ˇˊʶˌ ˔ˊˈ˄ʽʶˌ ʰˋʻʷ˄ʶʽʶˌΣ ˉˇˎ ˍʰ˂ʰʽˉ˖ˊˇˏ˄ ʰˁˈ˃ʰ ˍʽˌ ˋˏʴ˔ˊˇ˄ʶˌ ˁˇʽ˄˖˄ʾʶˌΣ 

ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ʵʽʰ˒ˈˊ˖˄ ˍˏˉ˖˄ ˁʰˊˁʾ˄ˇˎΣ ˁʰˊʵʽʰˁ˗˄ ˉʰʻʺˋʶ˖˄Σ ʵʽʰʲʺˍʹ 
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ˁΦʱΦ (S. A. Petropoulos et al., 2018)Φ ʆʰ ʻʶˊʰˉʶˎˍʽˁʱΣ ˒ʰˊ˃ʰˁʶˎˍʽˁʱ ˒ˎˍʱ ʷ˔ˇˎ˄ ʲˊʶʽ 

˔ˊʺˋʹ ʰˉˈ ˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺΦ ʆʰ ˍ˃ʺ˃ʰˍʰ ˍ˖˄ ˒ˎˍ˗˄ ˉˇˎ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺ ʶʾ˄ʰʽ ˁˎˊʾ˖ˌ ˒ˏ˂˂ʰΣ ʲ˂ʰˋˍˈˌ ˃ʶ ˒ˏ˂˂ʰ 

ʺ ʶˉʱˁˊʽˇ ˍ˃ʺ˃ʰΣ ˁʰˊˉˇʾΣ ˋˉˈˊˇʽΣ ʱ˄ʻʹΣ ˃ˉˇˎ˃ˉˇˏˁʽʰΣ ˒˂ˇʽˈˌΣ ʲˇ˂ʲˇʾΣ ˊʾʸʶˌ ˁΦʱΦ ˃ʶ 

ˍʰ ˒ˏ˂˂ʰ ˄ʰ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ˍʰ ˉ˂ʷˇ˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ʰ   (Bouyahya et al., 2017). ɱʽʰ 

ˉʰˊʱʵʶʽʴ˃ʰΣ ˍʰ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰΣ ˉˇˎ ˉʰˊʱʴˇ˄ˍʰʽ ʰˉˈ ˉ˂ʹʻ˗ˊʰ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ 

ɼˊʺˍʹˌΣ ʶʾ˄ʰʽ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌΣ ˒ˎˍ˗˄ ˉˇˎ ʵʽʰʻʷˍˇˎ˄ ʵʽʱ˒ˇˊʶˌ 

˒ʰˊ˃ʰˁˇ˂ˇʴʽˁʷˌ ʽʵʽˈˍʹˍʶˌΣ ˁˎˊʾ˖ˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌΣ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌ ʺ 

ʰ˄ˇˋˇˊˎʻ˃ʽˋˍʽˁʷˌΣ ʰ˂˂ʱ ˃ˉˇˊˇˏ˄ ʶˉʾˋʹˌ ˄ʰ ˉʰˊˇˎˋʽʱˋˇˎ˄ ˍˇ˅ʽˁʷˌ ˁʰʽ ʰ˂˂ʶˊʴʽˁʷˌ 

ʶˉʽʵˊʱˋʶʽˌ όWǳƘłǎ Ŝǘ ŀƭΦΣ нллфύ. 

 ʃˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ʴʽʰ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˔ˊʺˋʹ ˍ˖˄ ʻʶˊʰˉʶˎˍʽˁ˗˄Σ 

˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ ˒ˎˍ˗˄ ʶʾ˄ʰʽ ʹ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ʶʾʵˇˎˌ ˁʰʽ ʹ ʴ˄˗ˋʹ ˍʹˌ ˋ˖ˋˍʺˌ 

ˉʶˊʽˈʵˇˎ ˋˎ˂˂ˇʴʺˌ-ˋˎʴˁˇ˃ʽʵʺˌ ˁʰʽ ˁʰˍʱ˂˂ʹ˂ʹˌ ʵʽʰˍʺˊʹˋʹˌ ʰˎˍ˗˄Φ ʁʽ ˋˎ˔˄ˈˍʶˊˇʽ 

˃ʷʻˇʵˇʽ ˔ˊʺˋʹˌ ˁʰʽ ˉˊˇʶˍˇʽ˃ʰˋʾʰˌ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺ ˁˎˊʾ˖ˌΣ ʶʾ˄ʰʽ ˍˇ 

ʰ˒ʷ˕ʹ˃ʰ (Krigas et al., 2015; Liolios et al., 2010)Σ ˍˇ ˁʰˍʱˉ˂ʰˋ˃ʰΣ ʹ ʰ˂ˇʽ˒ʺΣ ˍˇ 

ʲʱ˃˃ʰΣ ˍˇ  ʷʴ˔ˎ˃ʰΣ ˍˇ ʴʰ˂ʱˁˍ˖˃ʰΣ ˍˇ ˋʽˊˈˉʽΣ ʹ ˋˁˈ˄ʹ ˁʰʽ ʹ ʷʴ˔ˎˋʹ όɱˇˏ˂ʰΣ ƴΦŘΦύΦ ʁ 

ˍˊˈˉˇˌ ˉʰˊʰˋˁʶˎʺˌ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ˄ ˍˏˉˇ ˔ˊʺˋʹˌΣ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʰ˄ ʹ 

ʶ˒ʰˊ˃ˇʴʺ ʻʰ ʶʾ˄ʰʽ ʶˋ˖ˍʶˊʽˁʺ ʺ ʶ˅˖ˍʶˊʽˁʺ ˁΦʱΦ ʃˇ˂˂ʱ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ 

ɼˊʺˍʹˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ ˋˏʴ˔ˊˇ˄ʹ ˒ʰˊ˃ʰˁˇ˂ˇʴʾʰ ʰ˂˂ʱ ˁʰʽ ˋʶ ʵʽʰˍˊˇ˒ʽˁʱ 

ˉˊˇʴˊʱ˃˃ʰˍʰ ˖ˌ ˂ʶʽˍˇˎˊʴʽˁʱ ˍˊˈ˒ʽ˃ʰΣ ʵʹ˂ʰʵʺ ˍˊˈ˒ʽ˃ʰ ˉˇˎ ˉʰˊʷ˔ˇˎ˄ ˉˊˈˋʻʶˍʰ 

˒ˎˋʽˇ˂ˇʴʽˁʱ ˇ˒ʷ˂ʹ ˉʷˊʰ ʰˉˈ ˍʽˌ ˁʰ˄ˇ˄ʽˁʷˌ ʵʽʰˍˊˇ˒ʽˁʷˌ ʰˉʰʽˍʺˋʶʽˌΣ ˈˉ˖ˌ ʹ 

ˉˊˈ˂ʹ˕ʹ ʺ ʹ ˁʰʻˎˋˍʷˊʹˋʹ ˍʹˌ ʶ˃˒ʱ˄ʽˋʹˌ ˔ˊˈ˄ʽ˖˄ ʰˋʻʶ˄ʶʽ˗˄ (Tomou et al., 2022).  

ʃʰˊʱ˂˂ʹ˂ʰΣ ˋˍʽˌ ˃ʷˊʶˌ ˃ʰˌ ˇʽ ˁʰˍʰ˄ʰ˂˖ˍʷˌ ʰˉˇ˒ʶˏʴˇˎ˄ ˇ˂ˇʷ˄ʰ ˁʰʽ 

ˉʶˊʽˋˋˈˍʶˊˇ ˍʰ ˍˊˈ˒ʽ˃ʰ ˉˇˎ ˉʰˊʰˋˁʶˎʱʸˇ˄ˍʰʽ ˃ʶ ˋˎ˄ˍʹˊʹˍʽˁʱ ˔ʹ˃ʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌΦ 

ɮˉʰʽˍˇˏ˄ˍʰʽ ˈ˂ˇ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇΣ ˒ˎˋʽˁʷˌ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ˂ˏˋʶʽˌ ʴʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ 

˃ʶʴʱ˂ˏˍʶˊʹˌ ɻ ʽʱˊˁʶʽʰ ʸ˖ʺˌ ˍ˖˄ ˍˊˇ˒ʾ˃˖˄, ˃ ʶ ˎ˕ʹ˂ˈ ʲʰʻ˃ˈ ʰˋ˒ʱ˂ʶʽʰˌΣ ˈˋˇ˄ ʰ˒ˇˊʱ 

ˍˇˎˌ ˍˊˇ˒ʽ˃ˇʴʶ˄ʶʾˌ ˉʰʻˇʴˈ˄ˇˎˌ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇˏˌ (Rauha et al., 2000)Σ ˉˇˎ ˃ˉˇˊʶʾ 

˄ʰ ʶ˅ʰˋ˒ʰ˂ʽˋˍʶʾ ʰˉˈ ʰˊˁʶˍʱ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍˇˎ ˄ʹˋʽˇˏ ό/ƛǊƛŀƴƻ Ŝǘ ŀƭΦΣ нллфΤ 5Ŝƭ wƝƻ-

/ŜƭŜǎǘƛƴƻ Ŝǘ ŀƭΦΣ нллуΤ IŜǊƴłƴŘŜȊ Ŝǘ ŀƭΦΣ нлмсΤ IŜǊƴłƴŘŜȊ-IŜǊƴłƴŘŜȊ Ŝǘ ŀƭΦΣ нллфΤ 

Miceli et al., 2015). ɶ ʰ˄ʰ˄ʶ˖˃ʷ˄ʹ ˉˊˇˋˇ˔ʺ ˍ˖˄ ˁʰˍʰ˄ʰ˂˖ˍ˗˄Σ ˋˎ˔˄ʱ ˎˉʰʴˇˊʶˏʶʽ 

ˍʹ˄ ʶˉʽˋˍˊˇ˒ʺ ˋʶ ʲʽ˖ˋʽ˃ˈˍʶˊʶˌ ʵʽʰˍˊˇ˒ʽˁʷˌ ˋˎ˄ʺʻʶʽʶˌΣ ˃ʶ ʽˋˇˊˊˇˉʹ˃ʷ˄ʹ ʵʽʰˍˊˇ˒ʺ 

˂ʶʽˍˇˎˊʴʽˁ˗˄ ˎʴʽʶʽ˄˗˄ ˍˊˇ˒ʾ˃˖˄ ˁʰʽ ˒ʰˊ˃ʱˁ˖˄ ˒ˎˍʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌΣ ˉˇˎ 

ˉˊˇˋ˒ʷˊʶʽ ʹ ˉ˂ˇˏˋʽʰ ʽʻʰʴʶ˄ʺˌ ˔˂˖ˊʾʵʰ ˍʹˌ ɼˊʺˍʹˌΦ 

ʋʰˊʰˁˍʹˊʽˋˍʽˁˈ ˉʰˊʱʵʶʽʴ˃ʰ ʶ˃ˉˇˊʽˁʺˌ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹˌ ʽʻʰʴʶ˄˗˄ ˁˊʹˍʽˁ˗˄ 

˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ ˒ˎˍ˗˄ ʶʾ˄ʰʽ ˍˇ CǊŜǘŀƴ LŀƳŀΦ  ɳʾ˄ʰʽ ʷ˄ʰ ˋ˔ʶˍʽˁʱ ˄ʷˇ ˋˁʶˏʰˋ˃ʰΣ ˉˇˎ 

ʷ˔ʶʽ ˁˎˁ˂ˇ˒ˇˊʺˋʶʽ ˋˍʹ˄ ʰʴˇˊʱ ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ ˍˊʾʰ ˁ ˊʹˍʽˁʱ ʲˈˍʰ˄ʰΣ ɲʾˁˍʰ˃ˇΣ ɸˎ˃ʱˊʽ 

ˁʰʽ ʊʰˋˁˈ˃ʹ˂ˇ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ʰ˄ʰ˂ˇʴʾʶˌ ˉˇˎ ˂ʶʽˍˇˎˊʴˇˏ˄ ˋˎ˄ʶˊʴʽˁʱΣ ˃ʶ ʰʴ˄ˈ 

ˉʰˊʻʷ˄ˇ ʶ˂ʰʽˈ˂ʰʵˇ (Anastasaki et al., 2017)Φ ʆˇ /ǊŜǘŀƴ LŀƳŀ ʰˉˇˍʶ˂ʶʾ ɳ˂˂ʹ˄ʽˁʺ 

ɼʰʽ˄ˇˍˇ˃ʾʰ ˃ʶ ɲʽʶʻ˄ʺ ˉʰˍʷ˄ˍʰ ˁʰʽ ʃʰʴˁˈˋ˃ʽʰ ʰ˄ʰʴ˄˗ˊʽˋʹ ʰˉˈ ˍʹ˄ ɳˉʽˋˍʹ˃ˇ˄ʽˁʺ 

ɼˇʽ˄ˈˍʹˍʰΣ ˖ˌ ˍˇ ˉˊ˗ˍˇ ˒ˎˍʽˁˈ ʽʵʽˇˋˁʶˏʰˋ˃ʰ ˃ʶ ˍˈˋˇ ˎ˕ʹ˂ʺ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ 

ˍʶˁ˃ʹˊʾ˖ˋʹΦ ɳʾ˄ʰʽ ˉ˂ʷˇ˄ ʰˉˇʵʶʵʶʽʴ˃ʷ˄ˇ ˈˍʽΣ ˉˇ˂˂ʱ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˉˇˎ 

ˉʰ́ˇˎˋʽʱʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ʻʶˊʰˉʶˎˍʽˁʺ ʵˊʱˋʹ ʴʽʰ ˉ˂ʹʻ˗ˊʰ ʰˋʻʶ˄ʶʽ˗˄ ˁʰʽ 
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ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰ ˁʰʽ ʶˎʶ˅ʾʰΣ ʰ˄ʺˁˇˎ˄ ˋˍʹ˄ ˁˊʹˍʽˁʺ 

˔˂˖ˊʾʵʰ (Aidi Wannes et al., 2010; Asadi-Samani et al., 2014; Bounihi et al., 2013; el 

Haouari et al., 2007; Gilani et al., 2007; Jalal et al., 2015; Jalali et al., 2016; Jurica et al., 

2015; Kachkoul et al., 2018; Mhamdi et al., 2009; Miroliaei et al., 2011; Moualek et al., 

нлмсΤ mȊŎŀƴ ŀƴŘ IŀŎƛǎŜŦŜǊƻƎǳƭƭŀƴΣ нллтΤ tŀōǳœŎǳƻỆƭǳ Ŝǘ ŀƭΦΣ нллоΤ tŀƭƭŀǳŦ Ŝǘ ŀƭΦΣ нллуΤ 

Papoti et al., 2019; Ramandi et al., 2017; Ribeiro et al., 2001; Shakeri et al., 2016; 

Zemmouri et al., 2019). ʃˇ˂˂ʷˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˇʽˁˇʴʷ˄ʶʽʶˌΣ ʴʷ˄ʹ ˁʰʽ ʶʾʵʹ ʽʻʰʴʶ˄˗˄ 

˒ˎˍ˗˄ ʶˁˍˈˌ ʰˉˈ ˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʰ [ŀƳƛŀŎŜŀŜΣ ˉˇˎ ʷ˔ʶʽ ʰˊˁʶˍˇˏˌ ʶˁˉˊˇˋ˗ˉˇˎˌ ˃ʶ 

ʻʶˊʰˉʶˎˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ н ˃ʶˍʱ ʰˉˈ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ 

ʰ˄ʰˋˁˈˉʹˋʹΦ ɳˉʾˋʹˌΣ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ п ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ˋʹ˃ʰ˄ˍʽˁʺ ʵˊʱˋʹ ʴʽʰ ˍʹ˄ 

ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰΣ ˍ˖˄ ˍˊʽ˗˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄ ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ 

ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΦ 

мΦоΦоΦ ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ˄ ˇʽˁˇ˄ˇ˃ʾʰ 

ɶ ˉʰʴˁˇˋ˃ʽˇˉˇʾʹˋʹ ʷ˔ʶʽ ʶ˄ˋ˖˃ʰˍ˗ˋʶʽ ʶˎˊʷ˖ˌ ʵʽʰˋˁˇˊˉʽˋ˃ʷ˄ʶˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ 

ˁˇʽ˄ˈˍʹˍʶˌ ˋʶ ˃ʽʰ ˉʰʴˁˈˋ˃ʽʰ ˇʽˁˇ˄ˇ˃ʾʰ (Keller et al., 2011)Σ ʹ ˉˇ˂ʽˍʽˋˍʽˁʺ 

ʽʵʽʰʽˍʶˊˈˍʹˍʰ ˈ˃˖ˌ ˍʹˌ ˁʱʻʶ ˉʶˊʽˇ˔ʺˌΣ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽ˒ʷˊʶʽ ˉˇ˂˂ʰˉ˂ʱ ˇʽˁˇ˄ˇ˃ʽˁʱ ˁʰʽ 

ˁˇʽ˄˖˄ʽˁʱ ˇ˒ʷ˂ʹΦ  ɶ ˁʰ˂˂ʽʷˊʴʶʽʰ ʰˊˁʶˍ˗˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ʶʾ˄ʰʽ ʰ˄ʰˉˍˎˋˋˈ˃ʶ˄ˇˌ 

ˁ˂ʱʵˇˌ ˍˇˎ ˉˊ˖ˍˇʴʶ˄ʺ ˍˇ˃ʷʰ ˋˍʹ˄ ɼˊʺˍʹ ˁʰʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ, ˎˉʱˊ˔ʶʽ ʷ˄ʰ 

ʰˎ˅ʰ˄ˈ˃ʶ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ˄ ˁʰ˂˂ʽʷˊʴʶʽʰ ˍˇˎ ˒ˎˍˇˏ Ceratonia siliqua, 

ʰˊ˖˃ʰˍʽˁ˗˄ - ˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ ˒ˎˍ˗˄Σ ʶʵ˗ʵʽ˃˖˄ ˂ʰ˔ʰ˄ʶˎˈ˃ʶ˄˖˄ ˒ˎˍ˗˄Σ ˁˊʹˍʽˁ˗˄ 

ˉˇʽˁʽ˂ʽ˗˄ ʰ˃ˉʶ˂ʽˇˏ ˁΦʱΦ ɾʷ˔ˊʽ ˋʺ˃ʶˊʰ  ˁʰ˂˂ʽʶˊʴˇˏ˄ˍʰʽ ˉʱ˄˖ ʰˉˈ олл ˋˍˊΦ 

ʰˊ˖˃ʰˍʽˁʱ ˒ˎˍʱ ʵʽʰ˒ˈˊ˖˄ ʶʽʵ˗˄ ˋˍʹ˄ ɼˊʺˍʹ  ˁʰʽ пнΦллл ˋˍˊʷ˃˃ʰˍʰ ˋʶ ˈ˂ʹ ˍʹ˄ 

ɳ˂˂ʱʵʰ όάʃˊˇʴˊʰ˃˃ʰˍʽˁʺ ˋˏ˃ʲʰˋʹ ʃʶˊʽ˒ʷˊʶʽʰˌ ɼˊʺˍʹˌ-ʆɳɹ ɼˊʺˍʹˌ-ζɳɽɱʁ 

ɲɶɾɶʆʄɮη ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍ˖˄ ζʽʻʰʴʶ˄˗˄η ʰˊ˖˃ʰˍʽˁ˗˄ - ˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ 

˒ˎˍ˗˄Σέ нлнмύΦ ʅˍʹ˄ ʃʶˊʽ˒ʷˊʶʽʰ ɼˊʺˍʹˌΣ ʹ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ̱ ˖˄ ʽʻʰʴʶ˄˗˄ 

˒ˎˍ˗˄ όʰˊ˖˃ʰˍʽˁ˗˄ ς ˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ ˁΦʱΦύ ˃ʶ ˇʽˁˇ˄ˇ˃ʽˁʺ ʰ˅ʾʰΣ ̀ ˎ˄ʱʵʶʽ ˃ʶ ˍʹ˄ 

ˉˊˇˋˍʰˋʾʰ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΣ ˁʰʽ ˍʹˌ ʴʶ˄ʶˍʽˁʺˌ ˁʰʻʰˊˈˍʹˍʰˌ ˍ˖˄ ʶ˄ʵʹ˃ʽˁ˗˄ ˁʰʽ 

ʽʻʰʴʶ˄˗˄ ʶʽʵ˗˄ ˁʰʽ ˎˉˇʶʽʵ˗˄ ˁʰʽ ʰˉˇˍʶ˂ʶʾ ʽʵʰ˄ʽˁʺ ˂ˏˋʹ ʴʽʰ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ʱʴˇ˄˖˄ 

ˁʰʽ ʾˋ˖ˌ ˇˊʶʽ˄˗˄ ʺ ʹ˃ʽˇˊʶʽ˄˗˄ ʶˁˍʱˋʶ˖˄ ˍˇˎ ˄ʹˋʽˇˏΣ ˉˇˎ ˍʶʾ˄ˇˎ˄ ˄ʰ 

ʶʴˁʰˍʰ˂ʶʾˉˇ˄ˍʰʽΦ ɳˉˇ˃ʷ˄˖ˌΣ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ʰˉˇˍʶ˂ˇˏ˄ ˉ˂ʷˇ˄Σ 

ˋʹ˃ʰ˄ˍʽˁˈ ˋˍˇʽ˔ʶʾˇ ˍʹˌ ʰʶʽ˒ˇˊʽˁʺˌ ʵʽʰ˔ʶʾˊʽˋʹˌ ʰʴˊ˗˄ ˁʰʽ ˁʰ˂˂ʽʶˊʴʶʽ˗˄Φ 

ʅˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ ʰʶʽ˒ˇˊʽˁʺˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ˉˇ˂˂ʱ ʰʴˊˇˍʶ˃ʱ˔ʽʰ ˃ʶ ʵʶ˄ʵˊ˗ʵʶʽˌ 

ˁʰ˂˂ʽʷˊʴʶʽʶˌ όˈˉ˖ˌ ʶ˂ʽʷˌύ ˋˍʹ˄  ɼˊʺˍʹΣ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʴʽʰ ˋˎʴˁʰ˂˂ʽʷˊʴʶʽʰ ˉΦ˔Φ  

ʰˊ˖˃ʰˍʽˁ˗˄-˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ ˒ˎˍ˗˄Σ ˍʰ ˇˉˇʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋˍʰˍʷ˕ˇˎ˄ ˍˇ  

ʷʵʰ˒ˇˌ ʰˉˈ ʵʽʱʲˊ˖ˋʹΣ ˉˊˇˋ˒ʷˊˇ˄ˍʰˌ ˃ʽʰ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʲʽˇ˂ˇʴʽˁʺ ʺ 

ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹ ʵʽʰ˔ʶʾˊʽˋʹ ʶ˔ʻˊ˗˄ ˁʰʽ ʰˋʻʶ˄ʶʽ˗˄ ʺ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˄ˍʰ˔ʻˇˏ˄ ˋʶ 

ˉˊˇʴˊʱ˃˃ʰˍʰ ʰ˃ʶʽ˕ʽˋˉˇˊʱˌ ˋˎ˄ˍʶ˂˗˄ˍʰˌ ˁʰʽ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ʰ˄ʶˉʽʻˏ˃ʹˍ˖˄ 

ʸʽʸʰ˄ʾ˖˄Φ ɶ ˋˎʴˁʰ˂˂ʽʷˊʴʶʽʰ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽ˒ʷˊʶʽ ʰˏ˅ʹˋʹ ˋˍˇ ʶʽˋˈʵʹ˃ʰ ˍˇˎ 

ˉʰˊʰʴ˖ʴˇˏΣ ˃ʶ ˍʹ˄ ʶ˃ˉˇˊʽˁʺ ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ ˋˎʴˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄˖˄ ˒ˎˍ˗˄Σ 

ˉˊˇˋ˒ʷˊˇ˄ˍʰˌ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˁʱ˂ˎ˕ʹˌ ˃ʽʰˌ ˋˎ˄ʶ˔˗ˌ ˃ʶʴʰ˂ˏˍʶˊʹˌ ʸʺˍʹˋʹˌ ˋˍʹ˄ 

ˍˇˉʽˁʺ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ ˉʰʴˁˈˋ˃ʽʰ ʰʴˇˊʱΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ʽʻʰʴʶ˄˗˄ 

˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ ˁʶˊʵʾʸʶʽ ˁʰʻʹ˃ʶˊʽ˄ʱ ʷʵʰ˒ˇˌ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎˌ ˋʶ ˉʽʱˍʰ ˎ˕ʹ˂ʺˌ 
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ʴʰˋˍˊˇ˄ˇ˃ʾʰˌ όʴˁˇˎˊ˃ʷύΣ ˒ʰˊ˃ʰˁʶˎˍʽˁʺ ˔ˊʺˋʹΣ ˁˇˋ˃ʶˍˇ˂ˇʴʾʰ ˁΦʱΦ (Zeghichi et al., 

2003)Φ ʆʰ ʴˁˇˎˊ˃ʷ ʶˋˍʽʰˍˈˊʽʰΣ ˇʽ ʶˁˉˇ˃ˉʷˌ ˃ʰʴʶʽˊʽˁʺˌ ˋˍʹ˄ ˍʹ˂ʶˈˊʰˋʹΣ ʰ˂˂ʱ ˁʰʽ ˇʽ 

ʵʽʰ˒ʹ˃ʾˋʶʽˌ ˍˇˎˌ ˋˍʰ ˃ʷˋʰ ˃ʰʸʽˁʺˌ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˁʰʽ ˁˇʽ˄˖˄ʽˁʺˌ ʵʽˁˍˏ˖ˋʹˌΣ 

ʵʽʰ˃ˇˊ˒˗˄ˇˎ˄ ʷ˄ʰ ˁʰˍʰ˄ʰ˂˖ˍʽˁˈ ˁˇʽ˄ˈΣ ˍˇ ˇˉˇʾˇ ʰˎ˅ʱ˄ʶˍʰʽ ˋʶ ʰˊʽʻ˃ˈΣ ʰˁˈ˃ʰ ˁʰʽ 

ˋʶ ʶˉˇ˔ʷˌ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ˁˊʾˋʹˌΦ  

ʅˍʹ˄ ɳˎˊ˗ˉʹ ˉʰˊʰˍʹˊʶʾˍʰʽ ʷ˄ˍˇ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ʸʺˍʹˋʹ ˄ʷ˖˄ ˂ʰ˔ʰ˄ʽˁ˗˄ 

ˉˇˎ ˉˊˇˋ˒ʷˊˇˎ˄ ʴʶˎˋˍʽˁʷˌ ʰˉˇ˂ʰˏˋʶʽˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˇ˒ʷ˂ʹ ʴʽʰ ˍʹ˄ ˎʴʶʾʰΦ 

ʇˉʱˊ˔ʶʽ ˉ˂ʹʻ˗ˊʰ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌΣ ˒ʰˊ˃ʰˁʶˎˍʽˁʱ ˁʰʽ ˃ʹΣ ˍʰ ˇˉˇʾʰ ʷ˔ˇˎ˄ 

ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ ʰʴˇˊʰˋˍʽˁʺ ˁʰʽ ʶ˅ʰʴ˗ʴʽ˃ʹ ʰ˅ʾʰ ˁʰʽ ˉˇʽˁʾ˂ʶˌ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ˔ˊʺˋʶʽˌ 

(Krigas et al., 2021, 2015)Σ ˉˇˎ ʶ˄ˍʶʾ˄ˇˎ˄ ˍˇ ˉˊˈʲ˂ʹ˃ʰ ζ˂ʹˋˍˊʽˁʺˌη ˋˎ˂˂ˇʴʺˌ ʺ 

ʰˉˇ˃ʱˁˊˎ˄ˋʹˌ  ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ʰˉˈ ɴ˂˂ʹ˄ʶˌ ʺ ʰ˂˂ˇʵʰˉˇˏˌ ʴʽʰ ʶ˃ˉˇˊʽˁʺ ʺ ʽʵʽ˖ˍʽˁʺ 

˔ˊʺˋʹΦ ɶ  ʰ˂ˈʴʽˋˍʹ ˁʰʽ ˔˖ˊʾˌ ʱʵʶʽʰ ˋˎ˂˂ˇʴʺ ˒ˎˍ˗˄ ʰˉˈ ˍˇ ˒ˎˋʽˁˈ ˍˇˎˌ ˉʶˊʽʲʱ˂˂ˇ˄ 

ʶʾ˄ʰʽ ʷ˄ʰ ˋˇʲʰˊˈ ˉˊˈʲ˂ʹ˃ʰ ˋˍʹ˄ ɼˊʺˍʹ ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ɳ˂˂ʱʵʰ ʴʶ˄ʽˁˈˍʶˊʰΦ 

ɳˉˇ˃ʷ˄˖ˌΣ ʹ ˁʰ˂˂ʽʷˊʴʶʽʰ ˁʰʽ  ʶ˃ˉˇˊʾʰ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˃ʶ ˄ˈ˃ʽ˃ʹ ʰʵʶʽˇʵˈˍʹˋʹ ˁʰʽ 

ˍʺˊʹˋʹ ˍ˖˄ ˉˊ˖ˍˈˁˇ˂˂˖˄ ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇʵʶʽ˔ʻʶʾ ʶˎʶˊʴʶˍʽˁʺ ʴʽʰ ˍʽˌ 

ˍˇˉʽˁʷˌ ˇʽˁˇ˄ˇ˃ʾʶˌ ˁʰʽ ˎˉˇˋˍʹˊʾʸʶʽ ˍʹ ʲʽ˗ˋʽ˃ʹ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹ ˍ˖˄ ˒ˎˍ˗˄Φ ɳˉʾˋʹˌ ʹ 

ˍˎˉˇˉˇʾʹˋʹ ʰˁˈ˃ʰ ˁʰʽ ˃ʶˍʰˉˇʾʹˋʹ ˍ˖˄ ˒ˎˍ˗˄ ʺ ˒ˎˍʽˁ˗˄ ˍ˃ʹ˃ʱˍ˖˄Σ ˃ˉˇˊʶʾ ˄ʰ 

ʵ˗ˋʶʽ ˉˊˇˋˍʽʻʷ˃ʶ˄ʹ ʰ˅ʾʰ ˋˍˇ ˉˊˇʿˈ˄Φ ɹʻʰʴʶ˄ʺ ˒ˎˍʱ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌΣ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΣ 

˔ˊʺˋʶʽˌ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇʵʶʽ˔ʻˇˏ˄ ˃ʽʰ ˉˇ˂˂ʱ ˎˉˇˋ˔ˈ˃ʶ˄ʹ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ˂ˏˋʹΣ ʴʽʰ ˍˇ 

˃ʷ˂˂ˇ˄Σ ˋʶ ʵʽʱ˒ˇˊˇˎˌ ˍˇ˃ʶʾˌ ˍʹˌ ˎʴʶʾʰˌ ˁʰʽ ̱ ʹˌ ʴʶ˖ˊʴʽˁʺˌ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹˌΣ ʰˁˈ˃ʰ ˁʰʽ 

ˋ˔ʶˍʽˁʱ ʱʴˇ˄˖˄ ˁʰʽ ˃ʹ ˁʰ˂˂ʽʶˊʴʹ˃ʷ˄˖˄Σ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΣ ˉʶˊʽˇ˔˗˄ (Baldermann et al., 

2016; Krigas et al., 2021).  

ʃʰˊʱ˂˂ʹ˂ʰΣ ʹ ɼˊʺˍʹ ʶʾ˄ʰʽ ʷ˄ʰ ˁʰˍʶ˅ˇ˔ʺ˄ ˍˇˎˊʽˋˍʽˁˈ ˄ʹˋʾΣ ˉˇˎ ʰˉˇˍʶ˂ʶʾ 

ʰʴʰˉʹ˃ʷ˄ˇ ˉˊˇˇˊʽˋ˃ˈ ʴʽʰ ɴ˂˂ʹ˄ʶˌ ˁʰʽ ˅ʷ˄ˇˎˌ ˍˇˎˊʾˋˍʶˌ ˁʰʻ˘ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ 

ʷˍˇˎˌΦ  ʆʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵʶˁʰʶˍʾʶˌΣ ʶ˃˒ʱ˄ʽˋʶ ˊʰʴʵʰʾʰ ˍˇˎˊʽˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ˃ʶ ˉʱ˄˖ 

ʰˉˈ ˍˊʾʰ ʶˁʰˍˇ˃˃ˏˊʽʰ ʶˉʽˋˁʷˉˍʶˌ ʶˍʹˋʾ˖ˌΦ ɶ ˋˎ˄ˍˊʽˉˍʽˁʺ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ʰˎˍ˗˄ 

ˋˎʴˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˋˍʰ ʲˈˊʶʽʰ ˉʰˊʱ˂ʽʰ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ˋʶ ˁʱˉˇʽʶˌ ˉʶˊʽˈʵˇˎˌ ˍˇˎ 

ʷˍˇˎˌΣ ˋ˔ʶʵˈ˄ ˄ʰ ˉʶ˄ˍʰˉ˂ʰˋʽʱʸʶˍʰʽ ˍˇ ˉˇˋˇˋˍˈ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ˍˇˎΦ ɾʽʰ ˄ʷʰ ˃ˇˊ˒ʺ 

ˋˏʴ˔ˊˇ˄ˇˎ ˍˇˎˊʽˋ˃ˇˏΣ ʶʾ˄ʰʽ ˁʰʽ ˇ ɮʴˊˇˍˇˎˊʽˋ˃ˈˌΣ ˉˇˎ ˈˉ˖ˌ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈΣ 

ʶ˅ʶ˂ʾˋˋʶˍʰʽ ʵˎ˄ʰ˃ʽˁʱ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ. ʍ  ̩ʁ ˄ʰ˂˂ʰˁˍʽˁʺ ˃ˇˊ˒ʺ ˍˇˎˊʽˋ˃ˇˏ ˃ˉˇˊʶʾ 

˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ˃ʽʰ ˉˇ˂˂ʱ ˎˉˇˋ˔ˈ˃ʶ˄ʹ ˉˊˇˇˉˍʽˁʺΣ ˉˇˎ ʵˎˋˍˎ˔˗ˌ ̡ ˊʾˋˁʶˍʰʽ ʰˁˈ˃ʰ ˋʶ 

˄ʹˉʽʰˁˈ ʶˉʾˉʶʵˇ ʴʽʰ ˉˇ˂˂ʷˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɳ˂˂ʱʵʰˌΣ ˁˎˊʾ˖ˌ ˇˊʶʽ˄˗˄ ˁʰʽ ʹ˃ʽˇˊʶʽ˄˗˄ 

ˉʶˊʽˇ˔˗˄Σ ˇʽ ˇˉˇʾʶˌ ˈ˃˖ˌ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˋʹ˃ʶʽ˗ˋˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ˍˇˎˊʽˋˍʽˁʺ 

ʰ˄ʱˉˍˎ˅ʹ ˃ʶ ˍˇ˄ ɮʴˊˇˍˇˍˇˎˊʽˋ˃ˈ ό.ǊƛŀǎǎƻǳƭƛǎΣ нллфΤ ʆˋʱˊˍʰˌΣ мффнύ.  

 ʁ ɮʴˊˇˍˇˎˊʽˋ˃ˈˌΣ ʰ˄ʶ˅ʱˊˍʹˍʰ ˃ʶ ˍʹ ˃ˇˊ˒ʺ ˉˇˎ ʷ˔ʶʽΣ  ɮʴˊˇˍʽˁˈˌ ʆˇˎˊʽˋ˃ˈˌΣ 

ʆˇˎˊʽˋ˃ˈˌ ˋˍˇ ɮʴˊˈˁˍʹ˃ʰΣ ʃˊʱˋʽ˄ˇˌ ʆˇˎˊʽˋ˃ˈˌΣ  ʁʽˁˇˍˇˎˊʽˋ˃ˈˌ  ˁΦʱΦ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ 

˖ˌ ˍˇ ˋˏ˄ˇ˂ˇ ˍˇˎˊʽˋˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋʶ ˁʱˉˇʽˇ ˒ˎˋʽˁˈ 

˔˗ˊˇ ˁʰʽ ˋˍʹˊʾʸʶˍʰʽ ˋˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄Σ ˉˇ˂ʽˍʽˋˍʽˁ˗˄ ˁʰʽ ʰ˄ʻˊ˗ˉʽ˄˖˄ 

ˍˇˉʽˁ˗˄ ˉˈˊ˖˄ (Mcareavey and Mcdonagh, 2011)Φ ɶ ʶˉʰ˒ʺ ˃ʶ ˍʽˌ ʰʴˊˇˍʽˁʷˌ 

ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˉˇˎ ʻʰ ʷ˔ʶʽ ˇ ʶˉʽˋˁʷˉˍʹˌ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʱ˃ʶˋʹΣ ʷ˃˃ʶˋʹ ʺ ˉʰʻʹˍʽˁʺ  

όaŎŀǊŜŀǾŜȅ ŀƴŘ aŎŘƻƴŀƎƘΣ нлммΤ ʆˋʱˊˍʰˌΣ мффнύ ˁʰʽ ˉˊˇˋ˒ʷˊʶˍʰʽ ˄ʰ ˎ˂ˇˉˇʽʹʻʶʾ 
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ˁʰʽ ˋˍʽˌ ˍʷˋˋʶˊʶʽˌ ʃʶˊʽ˒ʶˊʶʽʰˁʷˌ ɳ˄ˈˍʹˍʶˌ ˍʹˌ ɼˊʺˍʹˌ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʱ ˇʽˁˇ˄ˇ˃ʽˁʱ 

ˇ˒ʷ˂ʹ ʴʽʰ ˍˇˎˌ ʶ˄ʵʽʰ˒ʶˊˈ˃ʶ˄ˇˎˌΦ ɴ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ˈˍʽ ʹ 1,4̱ ʱˋʹ ˍˇˎ ˋˏʴ˔ˊˇ˄ˇˎ 

ʰ˄ʻˊ˗ˉˇˎ ʴʽʰ ˉʽˇ ζʺˉʽʶˌη ˃ˇˊ˒ʷˌ ˍˇˎˊʽˋ˃ˇˏΣ ˍˇ ˇʽˁˇ˂ˇʴʽˁˈ ˁʾ˄ʹ˃ʰ ˁʰʽ ʴʶ˄ʽˁʱ ˇʽ 

ˉˊˇˋˉʱʻʶʽʶˌ ˋʶ ˉʰʴˁˈˋ˃ʽʰ ˁ˂ʾ˃ʰˁʰΣ ʴʽʰ ˁʰ˂ˏˍʶˊʹ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌΣ ʶˎ˄ˇˇˏ˄ ˍʹ˄ 

ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ɮʴˊˇˍˇˍˇˎˊʽˋҡˇˏΣ ˉˇˎ ˒ʷˊ˄ʶʽ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ ˁˇ˄ˍʱ ˋˍʹ ˒ˏˋʹ ˁʰʽ ˍˇ˄ 

ʽˋˇˊˊˇˉʶʾΣ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˁʰˍʱ˂˂ʹ˂ʶˌ ˉˊˇːˉˇʻʷˋʶʽˌ ʴʽʰ ʶˉʽˍˎ˔ʺ ʶ˒ʰˊ˃ˇʴʺ ˋʶ 

˒ˎˋʽˁʷˌ ʺ ˁʰ˂˂ʽʶˊʴʹ˃ʷ˄ʶˌ ʶˁˍʱˋʶʽˌ ˍˇˎ ˄ʹˋʽˇˏΦ  

ɳˉʾˋʹˌΣ ˍʰ ˍˎˉˇˉˇʽʹ˃ʷ˄ʰ ˁˊʹˍʽˁʱ ˉˊˇʿˈ˄ˍʰΣ ʰˉˈ ˇˊʴʰ˄˖˃ʷ˄ʶˌ ʶˉʽ˔ʶʽˊʺˋʶʽˌ ʺ 

ˇʽˁˇˍʷ˔˄ʶˌΣ ʰˎ˅ʱ˄ˇ˄ˍʰʽ ˁʰʻʹ˃ʶˊʽ˄ʱ ˁʰʽ ˁʶˊʵʾʸˇˎ˄ ʵʽʰˊˁ˗ˌ ˍˇ ˁʰˍʰ˄ʰ˂˖ˍʽˁˈ ˁˇʽ˄ˈ 

ˍˈˋˇ ˋˍʹ˄ ˍˇˉʽˁʺ ˈˋˇ ˁʰʽ ˋˍʹ˄ ʵʽʶʻ˄ʺ ʰʴˇˊʱΦ  ɶ ʃʶˊʽ˒ʷˊʶʽʰ ɼˊʺˍʹˌ ˃ʶ ˍʹ˄ 

ɮʴˊˇʵʽʰˍˊˇ˒ʽˁʺ ʅˏ˃ˉˊʰ˅ʹΣ ʰˉˈ ˍˇ нлмн ʶ˅ʰˋ˒ʰ˂ʾʸʶʽ ˍʹ ˋʺ˃ʰ˄ˋʹ ˍˎˉˇˉˇʽʹ˃ʷ˄˖˄Σ 

ˍˇˉʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ˃ʶ ˍˇ ˋʺ˃ʰ ζˁˊʺˍʹηΣ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ʰ˄ʰʴ˄˖ˊʾˋʽ˃ʰΣ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʱ 

ˁʰʽ ˃ʶ ʽˋ˔ˎˊʺ ʶ˃ˉˇˊʽˁʺ ˍʰˎˍˈˍʹˍʰΣ ˋˍʹ˄ ʶʻ˄ʽˁʺ ˁʰʽ ʵʽʶʻ˄ʺ ʰʴˇˊʱ  ʰˉˇˍʶ˂˗˄ˍʰˌ 

ʰ˄ʰˉˈˋˉʰˋˍˇ ˃ʷˊˇˌ ˍˇˎ ʶˎˊˏˍʶˊˇˎ ɳˉʽ˔ʶʽˊʹˋʽʰˁˇˏ ʅ˔ʶʵʾˇˎ ζɼʰ˂ʱʻʽ ɮʴˊˇˍʽˁ˗˄ 

ʃˊˇʿˈ˄ˍ˖˄η όάʃʶˊʽ˒ʷˊʶʽʰ ɼˊʺˍʹˌΣέ нлнмύΦ ɮˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ˄ ˁʰˍʰ˄ʰ˂˖ˍʽˁʺ ʰ˅ʾʰΣ ˋˍʰ 

ʰʴˊˇˍʽˁʱ ˉˊˇʿˈ˄ˍʰ ˁʰʽ ˍˊˈ˒ʽ˃ʰ ˍˇˎ ˄ʹˋʽˇˏΣ ˍʰ ˇˉˇʾʰ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ʴʽʰ ˍʽˌ ˉˇʽˇˍʽˁʷˌ 

ˍˇˎˌ ˉˊˇʵʽʰʴˊʰ˒ʷˌ ˋʶ ʶˉʾˉʶʵˇ ˉʰˊʰʴ˖ʴʺˌΣ ˍˎˉˇˉˇʾʹˋʹˌ ˁʰʽ ˉˊˇˋ˒ˇˊʱˌΣ 

ˉʰˊʷ˔ˇ˄ˍʰˌ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˉˊˇʲʱ˂˂ˇ˄ˍʰʽ ˋ˖ˋˍʱ ˁʰʽ ˄ʰ ˉˊˇ˖ʻˇˏ˄ˍʰʽ ˋˍʽˌ ʰʴˇˊʷˌΦ 

ʃˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʱ ʶʾ˄ʰʽ ˁʰʽ ʱ˂˂ʰ ˉʰˊʰʴˈ˃ʶ˄ʰ ˉˊˇʿˈ˄ˍʰ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˈˉ˖ˌ 

ʶʾ˄ʰʽ ˍˇ ˃ʷ˂ʽΣ ˍˇ ˇˉˇʾˇ ʷ˔ʶʽ ˉˇ˂ˏ ˎ˕ʹ˂ʺ ʰ˅ʾʰΦ 

ʆʰ ˁh ˂˂ʽʶˊʴʺˋʽ˃ʰ ˁˊʹˍʽˁʱ ˒ˎˍʽˁʱ ʶʾʵʹ ʺ ˎˉˇˉˊˇʿˈ˄ˍʰΣ ˃ʷˋ˖ ˍʹˌ ʰ˄ʱʵʶʽ˅ʹˌ 

ˍʹˌ ʴʶ˖ʴˊʰ˒ʽˁʺˌ ˍˇˎˌ ˉˊˇʷ˂ʶˎˋʹˌΣ ʰ˄ʰʵʶʽˁ˄ˏˇˎ˄ ˍʹ˄ ˉˇʽˈˍʹˍʱ ˍˇˎˌΣ 

ʵʽʰˋ˒ʰ˂ʾʸˇ˄ˍʰˌ ˍʰ ʽʵʽʰʾˍʶˊʰ ˉˇʽˇˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎˌ ˁʰʽ ʶ˅ʰˋ˒ʰ˂ʾʸˇ˄ˍʰˌ ˃ʾʰ 

ʲʽ˗ˋʽ˃ʹ ˉʹʴʺ ʰ˄ʱˉˍˎ˅ʹˌΦ ʃʰˊʱ˂˂ʹ˂ʰ ˃ʶʴʱ˂ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ˉˊˇˇˉˍʽˁʺ 

ˇʽˁˇ˄ˇ˃ʽˁʺˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ʷ˔ʶʽ ˁʰʽ ʹ ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ ˔ˊʺˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Φ ɶ 

ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˍˊˇ˒ʾ˃˖˄ ʵʾ˄ʶʽ ˉˇ˂ˏ ˃ʶʴʱ˂ʹ ˋʹ˃ʰˋʾʰ ˋˍʹ˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ 

ˍ˖˄ ˍˊˇ˒ʾ˃˖˄Σ ʽʵʽʰʾˍʶˊʰ ʰˎˍ˗˄ ˃ʶ ˎ˕ʹ˂ʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˋʶ ˂ʽˉʰˊʱΣ ʶˉʶʽʵʺ ˍʰ ˂ʽˉʾʵʽʰΣ 

ˁˎˊʾ˖ˌ ˍʰ ʰˁˈˊʶˋˍʰΣ ʶʾ˄ʰʽ ʶ˅ʰʽˊʶˍʽˁʱ ʶˉʽˊˊʶˉʺ ˋˍʹ˄ ˇ˅ʶʾʵ˖ˋʹΣ ˃ʶ ˍʹ˄ ˇˉˇʾʰ 

ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰʽ ʵʽʱ˒ˇˊʰ ˉˊˇʿˈ˄ˍʰ ˉˇˎ ˉˊˇˋʵʾʵˇˎ˄ ʵˎˋʱˊʶˋˍʹ ʴʶˏˋʹΣ ʰ˂˂ˇʽ˗ˋʶʽˌ 

ˋˍˇ ˔ˊ˗˃ʰΣ ʰˉ˗˂ʶʽʰ ʻˊʶˉˍʽˁˈˍʹˍʰˌ ˁʰʽ ˉʰˊʰʴ˖ʴʺ ˍˇ˅ʽˁ˗˄ ʶ˄˗ˋʶ˖˄ ˋˍʽˌ ˍˊˇ˒ʷˌ 

όʆʶˊ˃ʶ˄ˍʸʺΣ нллуύ. H ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌΣ ˋʶ ˉˊˇʿˈ˄ˍʰ 

ʵʽʰˍˊˇ˒ʺˌ ʷʴˁʶʽˍʰʽ ˋˍʹ˄ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ ˍˇˎˌΣ ˉˇˎ ˍʰ ˁʰʻʽˋˍʱ ˁʰˍʱ˂˂ʹ˂ʰ ʴʽʰ 

˔ˊʺˋʹ ˖ˌ ˒ˎˋʽˁˈ ˋˎ˄ˍʹˊʹˍʽˁˈ ʴʽʰ ˍʹ˄ ʶ˃ˉˇˊʾʰ ˉΦ˔Φ ˒ˊʷˋˁ˖˄ ʸˎ˃ʰˊʽˁ˗˄ ό5Ŝƭ wƝƻ-

Celestino et al., 2008; Miceli et al., 2015)Σ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˋˍʹ˄ ˉʰˊʰʴ˖ʴʺ 

˂ˇˎˁʱ˄ʽˁ˖˄ (Ciriano et al., 2009), ˖ˌ ˋˎ˄ˍʹˊʹˍʽˁˈ ˍˊˇ˒ʾ˃˖˄ ˋʶ ʵʽʱ˒ˇˊˇˎˌ ˍˏˉˇˎˌ 

ˁˊʷʰˍˇˌ ό˔ˇʽˊʽ˄ˈΣ ʲˇʵʽ˄ˈΣ ʰˊ˄ʾ ˁʰʽ ˉˇˎ˂ʶˊʽˁʱύΣ ˕ʱˊʽʰ ˁʰʽ ʱ˂˂ʰ ˃ʶˍʰˉˇʽʹ˃ʷ˄ʰ 

ˍˊˈ˒ʽ˃ʰ όIŜǊƴłƴŘŜȊ Ŝǘ ŀƭΦΣ нлмсΤ IŜǊƴłƴŘŜȊ-IŜǊƴłƴŘŜȊ Ŝǘ ŀƭΦΣ нллфύ ˁΦʱΦ ɯ˂˂ʶˌ 

ʲʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ˔ˊʺˋʶʽˌ ʶʾ˄ʰʽ ˉΦ˔Φ ˍˇ ˁˈ˃˃ʽ ʰˉˈ ˍʰ ˋˉʷˊ˃ʰˍʰ ˍ˖˄ ˔ʰˊˇˎˉʽ˗˄Σ ˉˇˎ 

ˉʰˊʱʴʶˍʰʽ ˃ʶˍʱ ʰˉˈ ʰˉˇ˒˂ˇʾ˖ˋʹ ˁʰʽ ʱ˂ʶˋ˃ʰΣ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˉʰˊʰʴ˖ʴʺ 

˒˖ˍˇʴˊʰ˒ʽˁˇˏ ˒ʽ˂˃Σ ˋˉʾˊˍ˖˄Σ ˃ˉˇʴʽ˗˄Σ ˃ʶ˂ʰ˄ʽ˗˄ ˁʰʽ ˋˎʴˁˇ˂˂ʹˍʽˁ˗˄ ʴˇ˃˗˄ 
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(Ministry of Agriculture of Cyprus, 2016)Φ  ʅˍˇ ɼʶ˒ʱ˂ʰʽˇ н ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʽʻʰʴʶ˄ʺ 

˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˃ʶ ʶˉʽʲʶʲʰʽ˖˃ʷ˄ʹ ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ ˔ˊʺˋʹΣ ˃ʶˍʱ ʰˉˈ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ 

ʰ˄ʰʸʺˍʹˋʹ ˁʰʻ˗ˌ ˁʰʽ ʱ˂˂ʶˌ ʵˎ˄ʰˍˈˍʹˍʶˌ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹˌ ʽʻʰʴʶ˄˗˄ 

˒ˎˍ˗˄ ˍˇˎ ˄ʹˋʽˇˏ. 

ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌΣ ʰ˂˂ʱ ˁʰʽ ˍˇ ʽʵʽʰʾˍʶˊˇ ˒ˎˋʽˁˈ ˍˇˉʾˇΣ ˃ˉˇˊˇˏ˄ ˄ʰ 

ˉˊˇˋ˒ʷˊˇˎ˄ ˉˇ˂˂ʷˌ ʶˎˁʰʽˊʾʶˌ ʶˉʽ˔ʶʽˊʹ˃ʰˍʽˁʺˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ʴʽʰ ˈˋˇˎˌ 

ʰˉʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˋˍˇ˄ ʰʴˊˇʵʽʰˍˊˇ˒ʽˁˈ ˍˇ˃ʷʰ ʰ˂˂ʱ ˁʰʽ ˃ʶ ˍʹ ʵʽʰˋˏ˄ʵʶˋʹ ˍˇˎ 

ʰʴˊˇˍʽˁˇˏ ˃ʶ ˍˇ˄ ˍˇˎˊʽˋˍʽˁˈ ˍˇ˃ʷʰΦ ʃ́ ˇˋ˒ʷˊˇ˄ˍʰʽ ʵˎ˄ʰˍˈˍʹˍʶˌ ʰ˄ʱʵʶʽ˅ʹˌ ˍ˖˄ 

ˉˇ˂˂ʰˉ˂˗˄ ʻʶˍʽˁ˗˄ ʽʵʽˇˍʺˍ˖˄ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ʴʽʰ ˍʹ˄  h˄ ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰΣ ˁʰʻ˗ˌ 

ˁʰʽ ˉˊˇˇˉˍʽˁʺ ʵʹ˃ʽˇˎˊʴʾʰˌ ˄ʷ˖˄ ʰʴˇˊ˗˄Σ ˉˇˎ ʻʰ ʰˎ˅ʺˋˇˎ˄ ˍʹ ʸʺˍʹˋʹ ʶ˄ˍˈˌ ˁʰʽ 

ʶˁˍˈˌ ˍʹˌ ɳ˂˂ʱʵʰˌΣ ˈˉ˖ˌ ʻʰ ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ˋˍʰ ɼʶ˒ʱ˂ʰʽʰ н ˁʰʽ п ˍʹˌ ˉʰˊˇˏˋʰˌ 

˃ʶ˂ʷˍʹˌΦ 

мΦоΦпΦ ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˖ˌ ʱˎ˂ʹ ˉˇ˂ʽˍʽˋˍʽˁʺ ˁ˂ʹˊˇ˄ˇ˃ʽʱ 

H ˁˊʹˍʽˁʺ ʵʽʰˍˊˇ˒ʺ ˖ˌ ʰˉʰˊʱ˃ʽ˂˂ʹ ˁ˂ʹˊˇ˄ˇ˃ʽʱ ˍˇˉʾ˖˄Σ ˍˈˉ˖˄Σ ʴ˄˗ˋʶ˖˄Σ 

ˍʶ˔˄ˇʴ˄˖ˋʾʰˌΣ ˍʶ˔˄ˇ˂ˇʴʽ˗˄Σ ˉˊˇʿˈ˄ˍ˖˄Σ ˃ˏʻ˖˄Σ ˉʶˉˇʽʻʺˋʶ˖˄Σ ʵʹ˃ʽˇˎˊʴʽˁˈˍʹˍʰˌΣ 

˒ʽ˂ˇ˅ʶ˄ʾʰˌΣ ʵˇ˅ʰˋʽ˗˄ ˁʰʽ ʻˊʹˋˁʶˎˍʽˁ˗˄ ʰ˄ˍʽ˂ʺ˕ʶ˖˄Σ ˋˎ˄ˍʷ˂ʶˋʶ ˋˍʹ˄ ˉˇ˂ʽˍʽˋ˃ʽˁʺ 

ˋˁʽʰʴˊʱ˒ʹˋʹ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Φ H ˁˊʹˍʽˁʺ ʵʽʰˍˊˇ˒ʺ ʴʽʰ 

ˉʰˊʱʵʶʽʴ˃ʰΣ ˉˊˇ˖ʻʶʾ ˍʹ˄ ˁˇʽ˄˖˄ʽˁʺ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹΣ ˁʰʻ˗ˌ ʴʶˏ˃ʰˍʰ ˁˇʽ˄˖˄ʽˁ˗˄ 

ˋˎ˄ʰʻˊˇʾˋʶ˖˄Σ ʰˉˇˍʶ˂ˇˏ˄ ˍˇ˄ ʰˁˊˇʴ˖˄ʽʰʾˇ ˂ʾʻˇ ˍ˖˄ ˁˇʽ˄˖˄ʽˁ˗˄ ʶʻʾ˃˖˄ ˁʰʽ ˍ˖˄ 

ʶˇˊˍʰˋˍʽˁ˗˄ ʶˁʵʹ˂˗ˋʶ˖˄Φ H ˃ʶˋˇʴʶʽʰˁʺ ˁʰʽ ʹ ˁˊʹˍʽˁʺ ʵʽʰˍˊˇ˒ʺ ʺˍʰ˄ ʹ ˉʹʴʺ 

ʷ˃ˉ˄ʶˎˋʹˌ ʴʽʰ ʷ˄ʰ ˋˏ˄ˇ˂ˇ ˉˇʽʹ˃ʱˍ˖˄Σ ˍˊʰʴˇˎʵʽ˗˄Σ ˉʰˊʰ˃ˎʻʽ˗˄ ˁʰʽ ʻˊˏ˂˖˄ 

όά¦b9{/hΣέ нлннύΣ ˉˇˎ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˅ʶˉʶˊ˄ˇˏˋʰ˄ ˍʰ ˋˏ˄ˇˊʰ ˃ʽʰˌ ˉʶˊʽˇ˔ʺˌ ʺ ˔˗ˊʰˌ 

ˁʰʽ ʴʾ˄ˇ˄ˍʰ˄ ˉˇ˂ˎʶʻ˄ʽˁˈˌ ˉˇ˂ʽˍʽˋ˃ʽˁˈˌ ʻʹˋʰˎˊˈˌΦ 

ɶ ˁ ˊʹˍʽˁʺ ˉʰˊʱʵˇˋʹ ˎˉʺˊ˅ʶ ˁʰʽ ˎˉʱˊ˔ʶʽ ˖ˌ ʷ˄ʰ ˃ˈ˄ʽ˃ˇ ʶˊʴʰˋˍʺˊʽ ʲʶ˂ˍʾ˖ˋʹˌ 

ˍʹˌ ʽˁʰ˄ˈˍʹˍʰˌ ˉˊˇˋʰˊ˃ˇʴʺˌ ˁʰʽ ʵʽʱʵˇˋʹˌ ˍ˖˄ ˉˇ˂ˏˍʽ˃˖˄ ˔ˊʺˋʶ˖˄ ˍ˖˄ ʽʻʰʴʶ˄˗˄ 

˒ˎˍ˗˄Φ ʆʰ ˂h ˔ʰ˄ʶˎˈ˃ʶ˄ʰ ˁʰʽ ˉˇ˂˂ʱ ʱ˂˂ʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʽˁʱ ʶʾʵʹ ˍʹˌ ɼˊʺˍʹˌΣ ˖ˌ 

ʶˉʽ˃ʷˊˇˎˌ ˋˍˇʽ˔ʶʾˇ ˍʹˌ ˁˊʹˍʽˁʺˌ ʵʽʰˍˊˇ˒ʺˌΣ ʶʾ˄ʰʽ ʷ˄ʰ ˉˇ˂ʽˍʽˋ˃ʽˁˈ ˁʰʽ ˁˇʽ˄˖˄ʽˁˈ 

ʰʴʰʻˈ ˉˇˎ ʵʽʰˁʰˍʷ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʻʷˋʹ ˋˍʹ˄  ˁʰʻʹ˃ʶˊʽ˄ʺ ʸ˖ʺ ˍˇˎ ˄ʹˋʽˇˏΣ ʰˉˈ ˍʰ 

ˉˊˇʿˋˍˇˊʽˁʱ ˔ˊˈ˄ʽʰ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΦ ɶ ˁʰˍʰ˄ʱ˂˖ˋʹ ˁˎˊʾ˖ˌ ˍ˖˄ ʱʴˊʽ˖˄ ˔ˈˊˍ˖˄ ˁʰʽ 

ʱ˂˂˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ˈˉ˖ˌ ˍʰ ˔ʰˊˇˏˉʽʰ ˋʶ ʵˏˋˁˇ˂ʶˌ ʶˉˇ˔ʷˌ ˉˇ˂ʷ˃ˇˎ ʺ ʰ˄ʷ˔ʶʽʰˌΣ 

ʶ˅ʰˋ˒ʱ˂ʽˋʶ ˍʹ˄ ˍˊˇ˒ʺ ˁʰʽ ˍʹ˄ ʶˉʽʲʾ˖ˋʹ ˍ˖˄ ˁˊʹˍʽˁ˗˄Φ ʃˊˇʿˈ˄ˍʰ ˒ˎˍʽˁʺˌ 

ˉˊˇʷ˂ʶˎˋʹˌΣ ˉˊˇˍʽ˃˗˄ˍʰʽ ʽʵʽʰʾˍʶˊʰ ˋˍʽˌ ˃ʰˁˊʷˌ ˉʶˊʽˈʵˇˎˌ ˄ʹˋˍʶʾʰˌΣ ʴʶʴˇ˄ˈˌ ˉˇˎ 

ʶ˅ʹʴʶʾ ˁʰʽ ˍˇ˄ ˉˊ˖ˍʰʴ˖˄ʽˋˍʽˁˈ ˊˈ˂ˇ ˍˇˎˌ ˋˍʹ ˃ˇ˄ʰˋˍʹˊʽʰˁʺ ˁˇˎʸʾ˄ʰΦ H 

ʵʽʰ˒ˇˊʶˍʽˁˈˍʹˍʰ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˁʰʽ ʹ ˒ˎˍʽˁʺ ˉˊˇʷ˂ʶˎˋʹ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ 

ʵʽʰˍˊˇ˒ʺˌ ˍ˖˄ ˁˊʹˍʽˁ˗˄Σ ʶˉʹˊʶʱˋˍʹˁʶ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍˇ ˉʰˊʶ˂ʻˈ˄Σ ʰˉˈ ˍʹ ˋˁ˂ʹˊʺ ʸ˖ʺ 

ˍ˖˄ ˁʰˍˇʾˁ˖˄ ˍˇˎ ˄ʹˋʽˇˏ ˁʰʽ ˍʽˌ ˋˎ˄ʶ˔ʶʾˌ ˎˉˇʵˇˎ˂˗ˋʶʽˌΣ ˉˇˎ ʵʶ˄ ʵʹ˃ʽˇˎˊʴˇˏˋʰ˄ ˍʽˌ 

ˉˊˇːˉˇʻʷˋʶʽˌ ʴʽʰ ˇʽˁˇ˄ˇ˃ʽˁʺ ʱ˄ʶˋʹ ˁʰʽ ʶˉʽ˂ˇʴʺ ˉˇ˂ˎˍʶ˂˗˄ ʵʽʰˍˊˇ˒ʽˁ˗˄ 

ˋˎ˄ʹʻʶʽ˗˄Φ 

ɼˎˊʾ˖ˌ ˇʽ ʴˎ˄ʰʾˁʶˌ ˁʰʽ ˋˉʰ˄ʽˈˍʶˊʰ ˇʽ ʱ˄ʵˊʶˌΣ ˃ʱʻʰʽ˄ʰ˄ ʰˉˈ ˄ʶʰˊʺ ʹ˂ʽˁʾʰ ˄ʰ 

ζʲˊˇˎʲˇ˂ˇʴˇˏ˄η ʵʹ˂ʰʵʺ ˄ʰ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˁʰʽ ˄ʰ ˋˎ˂˂ʷʴˇˎ˄ ˍʰ ˂ʰ˔ʰ˄ʶˎˈ˃ʶ˄ʰ  

˒ˎˍʱ ˍʹˌ ˁˊʹˍʽˁʺˌ ˎˉʰʾʻˊˇˎΦ ʅˍˇ ˉʰˊʶ˂ʻˈ˄Σ ʺˍʰ˄ ʷ˄ʰ ʰˉʰˊʰʾˍʹˍˇ ʶ˒ˈʵʽˇ ʴʽʰ ˍʹ˄ 
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ˉʰˊʰˋˁʶˎʺ ˃ʾʰ̩ ˃ʶʴʱ˂ʹ ̩ˉˇʽˁʽ˂ʾʰ ̩˒ʰʴʹˍ˗˄ όˉˇˎ ʻʰ ʷʵʽ˄ʶ ˍˊˇ˒ʺ ˋ̱ ʹ˄ ˇʽˁˇʴʷ˄ʶʽʱύ 

˃ʶ ʰˉ˂ˈ ˁʰʽ ˎʴʽʶʽ˄ˈ ˍˊˈˉˇ (Lambraki, 2000)Φ ʃˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁˈ ˋˍˇʽ˔ʶʾˇ ˍʹˌ ʱˎ˂ʹˌ 

ˉˇ˂ʽˍʽˋˍʽˁʺˌ ˁ˂ʹˊˇ˄ˇ˃ʽʱˌ ˍʹˌ ɼˊʺˍʹˌ, ʁ ʾ˄ʰʽ ˁʰʽ ʹ ʶˉʾʵˊʰˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄  ˋˍʽˌ 

ˁˇʽ˄˖˄ʽˁʷˌ ˋ˔ʷˋʶʽˌ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ˍˇˎ ˄ʹˋʽˇˏΦ ɶ ˋˎ˂˂ˇʴʺ ˂ʰ˔ʰ˄ʶˎˈ˃ʶ˄˖˄ ˒ˎˍʽˁ˗˄ 

ʶʽʵ˗˄, ʺˍʰ˄ ˋˎ˄ʺʻ˖ˌ ˃ʾʰ ˋˎ˂˂ˇʴʽˁʺ ˉˊˇˋˉʱʻʶʽʰΦ ʅʶ ʰˎˍʺ˄ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ 

ˉʶˊʽˋˋˈˍʶˊˇʽ ʶˁˉˊˈˋ˖ˉˇʽ ʰˉˈ ʷ˄ʰ ʺ ʴʶʽˍˇ˄ʽˁʱ ˄ˇʽˁˇˁˎˊʽʱ ˇʽ ˇˉˇʾˇʽ ˋˎ˄ʺʻ˖ˌ 

ˁʰˍʷ˂ʹʴʰ˄ ˋʶ ˁʱˉˇʽʰ ʰˎ˂ʺ ʺ ˋˉʾˍʽ ʴʽʰ ˄ʰ ˁʰʻʰˊʾˋˇˎ˄ ˍʰ ˔ˈˊˍʰ ˋˎʸʹˍ˗˄ˍʰˌ ʴʽʰ ˍʰ 

˄ʷʰ ˍˇˎ ˔˖ˊʽˇˏΦ ʃʶˊʾˇʵˇʽ ˋˎ˂˂ˇʴʺˌ ʰʴˊˇˍʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ˈˉ˖ˌ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˇ 

ˍˊˏʴˇˌΣ ʹ ˋˎ˂˂ˇʴʺ ʶ˂ʰʽˈˁʰˊˉˇˎ ˁΦʱΦ ʺˍʰ˄ ˉʱ˂ʽ ˉʶˊʾˇʵˇʽ ˋˎ˂˂ˇʴʽˁˈˍʹˍʰˌ ˁʰʽ ʴʽˇˊˍʺˌΦ 

ʂ˂ʰ ˍʰ ˃ʷ˂ʹ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌΣ ˋˎʴʴʶ˄ʶʾˌ ˁʰʽ ˒ʾ˂ˇʽ ˋˎʴˁʶ˄ˍˊ˗˄ˇ˄ˍʰ˄ ʴʽʰ ˄ʰ 

ʲˇʹʻʺˋˇˎ˄ ˋˍʹ ˋˎ˂˂ˇʴʺ ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄. ʂ̱ ʰ˄ ˇ ˁʱ˃ʰˍˇˌ ˍʽˌ ˃ʷˊʶˌ ʵʶ˄ ʺˍʰ˄ ˃ʶʴʱ˂ˇˌ 

ʺ ˋˍˇ ˍʷ˂ˇˌ ˍʹˌ ˋˎʴˁˇ˃ʽʵʺˌ ʺ ˁʰ˂˂ʽʶˊʴʹˍʽˁʺˌ ʶˊʴʰˋʾʰˌΣ ˈ˂ˇ ˁʰʽ ˁʱˉˇʽˇʽ ʺ˔ˇʽ ˂ˏˊʰˌ 

ʰˁˇˏʴˇ˄ˍʰ˄Σ ˋʹ˃ʰˍˇʵˇˍ˗˄ˍʰˌ ˍʹ˄ ʷ˄ʰˊ˅ʹ ˃ʽʰˌ ʰˁˈ˃ʰ ʴʽˇˊˍʺˌΦ ɳˉʾˋʹˌΣ ʰˁˈ˃ʰ ˁʰʽ ʹ 

ˉʰˊʰˋˁʶˎʺ ʵʽʰ˒ˈˊ˖˄ ˉʰˊʰʵˇˋʽʰˁ˗˄ ˒ʰʴʹˍ˗˄ ʺ ʴ˂ˎˁ˗˄  ʺˍʰ˄ ˃ʽʰ ʰ˒ˇˊ˃ʺ ʴʽʰ ˄ʰ  

ʲˇʹʻʺˋˇˎ˄ ʴʶʾˍˇ˄ʶˌ ˁʰʽ ˒ʾ˂ˇʽ ʺ ˋˎʴʴʶ˄ʶʾˌ ˁʰʽ ˄ʰ ˃ˇʽˊʰˋˍˇˏ˄ ˍʽˌ ʵʹ˃ʽˇˎˊʴʾʶˌ ˍˇˎˌΦ  

ɯˊˊʹˁˍʰ ˋˎ˄ʵʶʵʶ˃ʷ˄ʹ ʶʾ˄ʰʽ ʹ ˁˊʹˍʽˁʺ ˉʰˊʱʵˇˋʹ ˃ʶ ˍʰ ˒ˎˍʱ ˍˇˎ ˍˈˉˇˎ ˍʹˌ ˁʰʽ 

ˉʱ˃ˉˇ˂˂ʰ ˍʰ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ˋˎ˄ˍˊˇ˒ʽˁˈˍʹˍʰˌΣ ˁˊʹˍʽˁʺˌ ˉʰˊʷʰˌ ˁʰʽ ζʲʶʴʴʷˊʰˌη ˃ʶ 

ʰ˒ˇˊ˃ʺ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ˁʱˉˇʽˇˎ ʽʻʰʴʶ˄ˇˏˌ ˒ˎˍˇˏΦ 

ɳˁˍˈˌ ˈ˃˖ˌ ʰˉˈ ˍʹ ʵʽʰˍˊˇ˒ʺΣ ˉˇ˂˂ʱ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ʴʽʰ ˁʰˍʰˋˁʶˎʺ ˁʰʻʹ˃ʶˊʽ˄˗˄ ˔ˊʹˋˍʽˁ˗˄ ʰ˄ˍʽˁʶʽ˃ʷ˄˖˄ ˈˉ˖ˌ 

ˁʰ˂ʱʻʽʰΣ ˅ˏ˂ʽ˄ʶˌ ˁˇˎˍʱ˂ʶˌΣ ʴʰʲʱʻʶˌΣ ˋˁˇˏˉʶˌΣ ʷˉʽˉ˂ʰΣ ˃ˇˎˋʽˁʱ ˈˊʴʰ˄ʰ,  ˅ˏ˂ʽ˄ʶˌ 

ˋˍʷʴʶˌ ˁʰʽ ˉˇʽˁʾ˂ʶˌ ʱ˂˂ʶˌ ˔ˊʺˋʶʽˌΦ ɶ ˁʰ˂ʰʻˇˉ˂ʶ˔ˍʽˁʺ ʶʾ˄ʰʽ ʷ˄ʰˌ ʰˉˈ ˍˇˎˌ 

ʰˊ˔ʰʽˈˍʶˊˇˎˌ ˁ˂ʱʵˇˎˌ ˍʹˌ ˂ʰʿˁʺˌ ˔ʶʽˊˇˍʶ˔˄ʾʰˌΦ ɼʰ˂ʱʻʽʰΣ ˁˇ˒ʾ˄ʽʰ ʺ ˉʰ˄ʷˊʽʰ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ˉʰˊʶ˂ʻˈ˄ ʰ˂˂ʱ ʰˁˈ˃ʹ ˁʰʽ ˋʺ˃ʶˊʰ ʴʽʰ ˃ʶˍʰ˒ˇˊʱ ˁʰʽ ˒ˏ˂ʰ˅ʹ 

ʴʶ˖ˊʴʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄Σ ʶʽʵ˗˄ ˊˇˎ˔ʽˋ˃ˇˏ ˁΦʱΦ ˋʶ ʵʽʱ˒ˇˊʰ ˃ʶʴʷʻʹ ˁʰʽ ˋ˔ʺ˃ʰˍʰΦ ɱʽʰ 

ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˍ˖˄ ˁʰ˂ʰʻʽ˗˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ʲ˂ʰˋˍˇʾ ʰˉˈ ʅˁʾ˄ˇΣ 

ɽˎʴʰˊʽʱΣ ɾˎˊˍʽʱΣ ɼʰ˂ʱ˃ʽʰ ʺ ɰˇˏˊ˂ʰ, ˉˇˏ ʲˊʾˋˁʶʽ ˇ ζˁʰ˂ʰʻʱˌη ˋˍʽˌ ˈ˔ʻʶˌ ˍ˖˄ 

ˉˇˍʰ˃˗˄ όάʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˍ˖˄ ˇˊʷ˖˄Σέ нлнмύΦ ʁ ˁʰ˂ʰʻʱˌ ˉʰˊʰʵˇˋʽʰˁʱΣ ˁˈʲʶʽ ˍˇˎˌ 

ʲ˂ʰˋˍˇˏˌ (ʲʾˍˋʶˌ) ˁ ʰʽ ʰ˒ˇˏ ˅ʶˊʰʻˇˏ˄Σ ˍʽˌ ʲʱʸʶʽ ˋˍˇ ˄ʶˊˈ ʴʽʰ ˍʷˋˋʶˊʽˌ ˃ʷˊʶˌ ˁʰʽ ˃ʶˍʱ 

ʰˊ˔ʾʸʶʽ ˍˇ ˉ˂ʷ˅ʽ˃ˇ ˍˇˎ ˁʰ˂ʰʻʽˇˏΦ  

ɳˉʾˋʹˌΣ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʵʶˁʰʶˍʾʰΣ ˎˉʺˊ˅ʶ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ ˔ˊʺˋʹ 

˒ˎˋʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄Σ ˈˉ˖ˌ ˍʰ ˁʰ˂˂ˎ˄ˍʽˁʱΣ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʰˉˈ ˍʰ ʰˊ˔ʰʾʰ 

˔ˊˈ˄ʽʰ ˁʰʽ ʰˉˇˍʶ˂ˇˏ˄ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ʷˊʶˎ˄ʰˌ ʰˁˈ˃ʹ ˁʰʽ ˋˍʽˌ ˃ʷˊʶˌ ˃ʰˌΦ 

ʃʰˊʰˋˁʶˎʱˋ˃ʰˍʰ ˉˇˎ ˋˍˇ˔ʶˏˇˎ˄ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ˉʰʻʺˋʶ˖˄ ˍˇˎ ʰ˄ʻˊ˗ˉʽ˄ˇˎ 

ʵʷˊ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ˁʰ˂ʰʾˋʻʹˍʹˌ ʶ˃˒ʱ˄ʽˋʹˌΣ ˋˎ˄ˇʵʶˏˇˎ˄ ˍʹ˄ ʰ˄ʻˊ˖ˉˈˍʹˍʰ ʴʽʰ 

˔ʽ˂ʽʶˍʾʶˌ ˁʰʽ ʷ˔ˇˎ˄ ʶ˅ʶ˂ʽ˔ʻʶʾ ˋʶ ˋˏʴ˔ˊˇ˄ʰ ˁʰ˂˂ˎ˄ˍʽˁʱ (Faccio, 2020)Φ ʆʰ ˒ˎˋʽˁʱ 

ˁʰ˂˂ˎ˄ˍʽˁʱ ʶʾ˄ʰʽ  ˉˊˇʿˈ˄ˍʰ ˍ˖˄ ˇˉˇʾ˖˄ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʰˉˇʵʾʵʶˍʰʽ ˋˍʰ 

˒ˎˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ˍˇˎˌ  ˁʰʽ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˉˊˇˋ˒ʷˊˇˎ˄ ʵˇˁʽ˃ʰˋ˃ʷ˄ʶˌ 

˔ˊʺˋʶʽˌ ʺ ˉˊˇˇˉˍʽˁʷˌ ˁʰʽ˄ˇˍˇ˃ʾʰˌ ˋʶ ʵʽʱ˒ˇˊʰ ʶˉʾˉʶʵʰΦ  

ʆʰ ˁʰ˂˂ˎ˄ˍʽˁʱ ˉˊˇʿˈ˄ˍʰ ˉˇˎ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʰˉʶˎʻʶʾʰˌ ˋˍˇ ʵʷˊ˃ʰ 

ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˁˊʷ˃ʶˌΣ ˂ˇˋʽˈ˄ ˁʰʽ ˋʰˉˇˏ˄ʽʰΣ ʶ˄˗ ˍʰ ʵʽˋˁʾʰ ˁʰʽ ˍʰ ˋˎ˃ˉ˂ʹˊ˗˃ʰˍʰ 

ʵˊˇˎ˄ ʷ˃˃ʶˋʰΣ ʴʽʰ ˄ʰ ʶˉʽˍʶˎ˔ʻˇˏ˄ ˍʰ ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ ˇ˒ʷ˂ʹ (Thibane et al., 2019). 
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ɳʾ˄ʰʽ ʴ˄˖ˋˍʺ ʹ ˉ˂ˇˏˋʽʰ ʶ˂˂ʹ˄ʽˁʺ ˁ˂ʹˊˇ˄ˇ˃ʽʱΣ ˇʽ ˃ˇ˄ʰʵʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍ˖˄ ˁˊʹˍʽˁ˗˄ 

ʲˇˍʱ˄˖˄ ˁʰʽ ʹ ˃ʰˁˊˈ˔ˊˇ˄ʹ ˔ˊʺˋʹ ˍˇˎˌ ˋʶ ˉʰˊʰʵˇˋʽʰˁʷˌ ˋˎ˄ˍʰʴʷˌ ˇ˃ˇˊ˒ʽʱˌ ʴʽʰ 

ˉʶˊʽˉˇʾʹˋʹ ˉˊˇˋ˗ˉˇˎΣ ˃ʰ˂˂ʽ˗˄ ˁʰʽ ˋ˗˃ʰˍˇˌ όά{Ǉŀ ¢ǊŜŀǘƳŜǘƴǎΣέ нлнмύΦ ʅˍʹ˄ 

ˉʰˊʰʴ˖ʴʺ ˍ˖˄ ˁʰ˂˂ˎ˄ˍʽˁ˗˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˒ˎˍʽˁʱ ˍ˃ʺ˃ʰˍʰΣ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰΣ 

˒ˎˍʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˁʰʽ ʱ˂˂ʰ ʶˉʽ˂ʶʴ˃ʷ˄ʰ ˋˎˋˍʰˍʽˁʱ ˒ˎˋʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌ ˁʰʽ ˋʶ 

ʰˊˁʶˍʷˌ ʶˍʰʽˊʾʶˌΣ ˉˊˇʿˈ˄ˍʰ ˉˊ˗ˍ˖˄ ˎ˂˗˄Σ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʲʽˇ˂ˇʴʽˁʷˌ 

ˁʰ˂˂ʽʷˊʴʶʽʶˌ όά.ƛƻ{ŜƭŜŎǘΣέ нлннύ. 

ʃˇ˂˂ʷˌ ʶˍʰʽˊʾʶˌ ʵˊʰˋˍʹˊʽˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ɼˊʺˍʹ ˃ʶ ˉʰˊʰʴ˖ʴʺΣ ʵʽʱʻʶˋʹ 

ˉˊˇʿˈ˄ˍ˖˄ ˁˇˋ˃ʶˍˇ˂ˇʴʾʰˌ ˃ʶ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ˈˉ˖ˌ ˇʽ  /w9¢!b .9!¦¢¸Σ !ǳǊŀ 

Kritis, Madis S.A., Power of Nature SA, BioAroma, Agrecofarms ˁΦʱΦ ʃˇ˂˂ʷˌ ʶʾ˄ʰʽ ˁʰʽ 

ˇʽ ˉˊ˖ˍˇʲˇˎ˂ʾʶˌ ˃ʽˁˊˈˍʶˊʹˌ ˁ˂ʾ˃ʰˁʰˌ όˇʽˁˇˍʷ˔˄ʶˌύΣ ˉˇˎ ʶ˃ˉˇˊʶˏˇ˄ˍʰʽ ˉˊˇʿˈ˄ˍʰ 

˃ˉʱ˄ʽˇˎ ˁʰʽ ˉʶˊʽˉˇʾʹˋʹˌ ˋ˗˃ʰˍˇˌΣ ˃ʶ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˁʰʽ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰ ʰˉˈ ˍʹ˄ 

ˉ˂ˇˏˋʽʰ ˔˂˖ˊʾʵʰ ˍˇˎ ˄ʹˋʽˇˏΦ ɴ˔ˇˎ˄ ˉ˂ʷˇ˄ ˁˎˁ˂ˇ˒ˇˊʺˋʶʽ ˋˍʹ˄ ˍˇˉʽˁʺ ʰ˂˂ʱ ˁʰʽ ˍʹ 

ʵʽʶʻ˄ʺ h ʴˇˊʱ ˉˊˇʿˈ˄ˍʰΣ ˉˇˎ ʰ˅ʽˇˉˇʽˇˏ˄ ʰ˂˂ʱ ˁʰʽ ʰ˄ʰʵʶʽˁ˄ˏˇˎ˄ ˍʽˌ ˉˇʽˁʾ˂ʶˌ ʵˊʱˋʶʽˌ 

ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋʶ ˉˇ˂˂ʱ ʵʽʰ˒ˇˊʶˍʽˁʱ ˋˁʶˎʱˋ˃ʰˍʰΣ ˈˉ˖ˌ ˋʰˉˇˏ˄ʽʰΣ 

ʰ˒ˊˈ˂ˇˎˍˊʰΣ ˁˊʷ˃ʶˌ ˉˊˇˋ˗ˉˇˎΣ ˋ˗˃ʰˍˇˌΣ ˁʹˊʰ˂ˇʽ˒ʷˌΣ ʰˊ˗˃ʰˍʰΣ ʰ˄ˍʽʹ˂ʽʰˁʱΣ 

ˋʰ˃ˉˇˎʱ˄Σ ˃ʰ˂ʰˁˍʽˁʷˌ ˁˊʷ˃ʶˌ ˃ʰ˂˂ʽ˗˄Σ ˃ʱˋˁʶˌ ˃ʰ˂˂ʽ˗˄Σ ʶ˄ˎʵʰˍʽˁʱ ʴʰ˂ʰˁˍ˗˃ʰˍʰΣ 

˔ʰ˂ʰˊ˖ˍʽˁʱ ˂ʱʵʽʰ ʴʽʰ ˃ʰˋʱʸ ˁΦʱΦ όά!ƎǊŜŎƻCŀǊƳǎΣέ нлннΤ ά.ƛƻ{ŜƭŜŎǘΣέ нлннΤ 

ά/ǊŜǘŀƴōŜŜΣέ нлннύΦ ɾʽʰ ˄ʷʰ ˍʱˋʹ ˍ˖˄ ˍʶ˂ʶˎˍʰʾ˖˄ ʶˍ˗˄Σ ˉˇˎ ʶ˄ʽˋ˔ˏʶˍʰʽ ʰˉˈ ˍˇ 

ʴʶʴˇ˄ˈˌ ˈˍʽ ˇ ˁ˂ʱʵˇˌ ˍʹˌ ˁˇˋ˃ʶˍˇ˂ˇʴʾʰˌ ʷ˔ʶʽ ˁʱ˄ʶʽ ˋˍˊˇ˒ʺ ˉˊˇˌ ˍʰ ˒ˎˍʽˁʱΣ ˒ˎˋʽˁʱ 

ˋˎˋˍʰˍʽˁʱΣ ʶʾ˄ʰʽ ˍʰ {Ǉŀ ˁʰʽ ˍʰ ˅ʶ˄ˇʵˇ˔ʶʾʰ ˍʹˌ ɼˊʺˍʹˌΣ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ 

ʰˁʰˍʷˊʴʰˋˍʰ ʺ ˃ʶˍʰˉˇʽʹ˃ʷ˄ʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ʺ ˒ˎˍʽˁʱ ˉʰˊʱʴ˖ʴʰΣ ʺ ˁʰ˂˂ˎ˄ˍʽˁʱ όά{Ǉŀ 

¢ǊŜŀǘƳŜǘƴǎΣέ нлнмύ.                        

ʃˇ˂˂ʱ ʶʾ˄ʰʽ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʰ ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ˁˇˋ˃ʶˍˇ˂ˇʴʾʰ 

ˈˉ˖ˌ Rhamnus alaternus ˃ʶ ʰ˄ˍʽʴʹˊʰ˄ˍʽˁʺ ʵˊʱˋʹ ˁʰʽ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ˉʰˊʰʴ˖ʴʺ 

ˁˇ˂˂ʰʴˈ˄ˇˎ L± ˁʰʽ ˉˊˇˁˇ˂˂ʰʴˈ˄ˇˎ ɹ (Pageon et al., 2019)Σ ˍˇ  Crithmum maritimum 

(Cornara et al., 2009; Maoloni et al., 2021), Capparis spinosa (Al-Safadi and Elias, 2011; 

Tlili et al., 2011), Lavandula stoechas (Carrasco et al., 2015a), Myrtus communis 

(Aleksic and Knezevic, 2014; Chryssavgi Gardeli et al., 2008; Tuberoso et al., 2010; 

Wannes and Marzouk, 2016), Phillyrea latifolia (Longo et al., 2007), Spartium junceum 

(Cerchiara et al., 2010), Juniperus oxycedrus (Karaman et al., 2003), Laurus nobilis 

(Chahal et al., 2017; Marques et al., 2016) ˁΦʱΦ ɹʻʰʴʶ˄ʺ ˒ˎˍʱ ˃ʶ ˔ˊʺˋʶʽˌ ˋˍʹ˄ 

ˁˇˋ˃ʶˍˇ˂ˇʴʾʰΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʰ˄ʰ˂ˎˍʽˁˈˍʶˊʰ ʲʱˋʶʽ ˃ʽʰˌ ˉˊ˖ˍˈˍˎˉʹˌ 

ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʰʸʺˍʹˋʹˌΣ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ нΦ 

ʊˎˍʱ ˈˉ˖ˌ ˍˇ ɽʽ˄ʱˊʽ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ˉʰˊʶ˂ʻˈ˄ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ 

ʶˁ˂ʶˁˍ˗˄ ˄ʹ˃ʱˍ˖˄Σ ˋˍʹ˄ ˏ˒ʰ˄ˋʹ ʰ˅ʽˈ˂ˇʴ˖˄ ʶʽʵ˗˄ ʷ˄ʵˎˋʹˌΣ ˄ˍˇˊʲʱʵ˖˄ ʴʽʰ ˍʹ 

˃ʶˍʰ˒ˇˊʱ ˉˊˇʿˈ˄ˍ˖˄Σ ʶ˂ʰ˒ˊ˗˄ ˁ˂ʽ˄ˇˋˁʶˉʰˋ˃ʱˍ˖˄ ˁΦʱΦ ɾʶˍʱ ˍʹ ˋˎ˂˂ˇʴʺ ˁʰʽ ˍʹ˄ 

ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˍˇˎ ˋˉˈˊˇˎ όˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˁʰʽ ʴʽʰ ˉʰˊʰʴ˖ʴʺ ˂ʽ˄ʶ˂ʰʾˇˎύΣ ˇʽ 

ʲ˂ʰˋˍˇʾ ɽʽ˄ʰˊʽˇˏ ˍˇˉˇʻʶˍˇˏ˄ˍʰ˄ ʴʽʰ ʰˊˁʶˍʷˌ ˃ʷˊʶˌ ˋˍˇ ˄ʶˊˈΣ ˉˊʽ˄ ˔ˍˎˉʹʻˇˏ˄ ʴʽʰ 

ˍʹ˄ ʶ˅ʰʴ˖ʴʺ ʽ˄˗˄ ˁʰʽ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˂ʽ˄˗˄ ˎ˒ʰˋ˃ʱˍ˖˄ όάʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ˍ˖˄ ˇˊʷ˖˄Σέ 

2021)Φ ʆˇ ˂ʽ˄ʷ˂ʰʽˇ ʷ˔ʶʽ ˉˇ˂˂ʷˌ ˔ˊʺˋʶʽˌ ʰ˂˂ʱ ˁʰʽ ʵʽʰˍˊˇ˒ʽˁʷˌ ʶˎʶˊʴʶˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌΣ 

ʶʾ˄ʰʽ ˉ˂ˇˏˋʽˇ ˋʶ ʍ ˂ʽˉʰˊʱ ˇ˅ʷʰΣ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʷˌ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʷˌ ʵˊʱˋʶʽˌ ˁʰʽ ʱ˂˂ʶˌ 
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ʶ˄ʶˊʴʹˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ʴʽʰ ˍˇ˄ ʰ˄ʻˊ˗ˉʽ˄ˇ ˇˊʴʰ˄ʽˋ˃ˈ (Buckner et al., 2019)Φ ʆˇ˄ 

ʵʷˁʰˍˇ ˉʷ˃ˉˍˇ ʰʽ˗˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˋˍʹ ʸ˖ʴˊʰ˒ʽˁʺ (Lazzari and Chiantore, 1999), 

ˁʰʽ ʷ˔ʶʽ ʰˁˈ˃ʹ ˉˇʽˁʾ˂ʶˌ ʱ˂˂ʶˌ ʲʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ˔ˊʺˋʶʽˌΦ ʇˉʱˊ˔ˇˎ˄ ˁʰʽ ʱ˂˂ʰ ʽʻʰʴʶ˄ʺ 

˒ˎˍʱΣ ˍʰ ˇˉˇʾʰ ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋˍʹ˄ ˎ˒ʰ˄ˍʽˁʺΣ ˈˉ˖ˌ ˍˇ Spartium junceum, 

ˉˇˎ ʷ˔ʶʽ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ˍʹ˄ ʰˉˈˁˍʹˋʹ ʽ˄˗˄ ˎ˕ʹ˂ʺˌ ʰ˄ˍˇ˔ʺˌ ˁʰʽ ˉʰˊʰʵˇˋʽʰˁʱ  

ʶʾ˔ʶ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ʶ˒ʰˊ˃ˇʴ˗˄Σ ˈˉ˖ˌ ʹ ˉʰˊʰʴ˖ʴʺ ʰˊ˖˃ʱˍ˖˄ ˁʰʽ ʲʰ˒˗˄ ʰˉˈ ˍʰ 

ʱ˄ʻʹ ˍˇˎΣ ˁʰ˂ʰʻʽ˗˄ ʰˉˈ ˍˇˎˌ ʲ˂ʰˋˍˇˏˌ ˁʰʽ ˎ˒ʰ˄ˍʽˁʷˌ ˏ˂ʶˌ ʰˉˈ ˍʽˌ ʾ˄ʶˌ ˍˇˎ 

όYƻǾŀőŜǾƛŏ Ŝǘ ŀƭΦΣ нлмфύ. 

ʃˇ˂ˎ˔ˊʹˋˍʽˁʺ ʹ ˅ˎ˂ʶʾʰ ʰˉˈ ˍʰ ʵʷ˄ˍˊʰ ˍʹˌ ɼˊʺˍʹˌΣ ˉˇˎ ˋˍˇ ˉʰˊʶ˂ʻˈ˄ 

ˁʱ˂ˎˉˍʰ˄ ˈ˂ˇ ˍˇ ˄ʹˋʾ ˁʰʽ ʰˉˇˍʷ˂ʶˋʰ˄ ˍʹ˄ ˉˊ˗ˍʹ ˏ˂ʹ ʴʽʰ ˄ʰ ˁʰˍʰˋˁʶˎʰˋˍˇˏ˄ ʰˉˈ 

˃ʶʴʱ˂ʰ ˉ˂ˇʾʰ ʷ˖ˌ ˃ʽˁˊʷˌ ʲʱˊˁʶˌΣ ʷˉʽˉ˂ʰΣ ʶˊʴʰ˂ʶʾʰΣ ʱ˂˂ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˁʰʻʹ˃ʶˊʽ˄ʺˌ 

˔ˊʺˋʹˌΣ ˋˍʷʴʶˌΣ ˅ˏ˂ʽ˄ʰ ˁˍʾˋ˃ʰˍʰ, ˁʰˍʰˋˁʶˎʷˌ  ˁΦʱΦ ɮ˄ ˁʰʽ ˋˍʽˌ ˃ʷˊʶˌ ˃ʰˌΣ ˍˇ ˅ˏ˂ˇ 

ɼˎˉʰˊʽˋˋʽˇˏ ʷ˔ʶʽ ˃ʽˁˊʺ ˇʽˁˇ˄ˇ˃ʽˁʺ ʰ˅ʾʰΣ ʶʾ˄ʰʽ ˅ˏ˂ˇ ˇ˃ˇʽˇʴʶ˄ʷˌΣ ˂ʶˉˍˈˉˇˊˇΣ ˋˁ˂ʹˊˈΣ 

˃ʶ ʱˊ˖˃ʰ ˁʰʽ ˃ʶ ˃ʶʴʱ˂ʹ ˒ˎˋʽˁʺ ʵʽʱˊˁʶʽʰΣ ˂ˈʴ˖ ˍʹˌ ʶ˂ʰʽˇˊʹˍʾ˄ʹˌ ˉˇˎ ˉʶˊʽʷ˔ʶʽ 

όάŘŀǎŀǊȄŜƛƻΣέ нлнмύΦ ʆˇ ˁˊʹˍʽˁˈ ˁˎˉʰˊʽˋˋˈ˅ˎ˂ˇ ʲˊʺˁʶ ˃ʶʴʱ˂ʹ ˔ˊʺˋʹ ˋˍʹ˄ 

˅ˎ˂ˇ˄ʰˎˉʹʴʽˁʺΣ ˈˉˇˎ ˋˍˇ ˇˊʽʸˇ˄ˍʽˈˁ˂ʰʵˇ ɼˎˉʰˊʾˋˋʽ όCupressus sempervirens var 

horizontalisύ ʶˁˍˈˌ ʰˉˈ ˍˇ˄ ˁˇˊ˃ˈ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰ˄ ˁʰʽ ˍʰ ˇˊʽʸˈ˄ˍʽʰ ˁ˂ʰʵʽʱ ʴʽʰ ˍʰ 

ˁʰ˃ˉˏ˂ʰ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˋˁʶ˂ʶˍˇˏΣ ˃ʶ ˍʰ ˇˉˇʾʰ ˄ʰˎˉʹʴʺʻʹˁʰ˄ ˇʽ ˋˍˈ˂ˇʽ ˍʹˌ ɮʽʴˏˉˍˇˎΣ 

ˍʹˌ ʃʰ˂ʰʽˋˍʾ˄ʹˌ ˁʰʽ ˍʹˌ ʊˇʽ˄ʾˁʹˌ όάŘŀǎŀǊȄŜƛƻΣέ нлнмύΦ ʁʽ ˁˇˊ˃ˇʾΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ 

ˁˊʹˍʽˁʺ ˉʰˊʱʵˇˋʹΣ ˁˈʲˇ˄ˍʰ˄ ˋˍʹ ζ˂ʾʴ˖ˋʹη ˍˇˎ ˒ʶʴʴʰˊʽˇˏΣ ʶˉʶʽʵʺ ˍˈˍʶ ʶʾ˔ʰ˄ 

˂ʽʴˈˍʶˊˇˎˌ ζ̝ ˎ˃ˇˏˌη ˁ ʰʽ ʵʽʰˍʹˊˇˏ˄ˍʰ˄ ˉʶˊʽˋˋˈˍʶˊˇΦ  

ʃˇ˂ˎʱˊʽʻ˃ˇʽ ʶʾ˄ʰʽ ˇʽ ˇˊʴʰ˄ˇˉˇʽˇʾΣ ʰˁˈ˃ʰ ˁʰʽ ˋˍʽˌ ˃ʷˊʶˌ ˃ʰˌΣ ˋˍʹ˄ ɼˊʺˍʹ ˁʰʽ 

ˉˇ˂˂ʱ ˍʰ ʶʾʵʹ ˅ˏ˂ˇˎΣ ˈˉ˖ˌ Laurus nobilis, Morus alba, Cupressus sempervirens, Olea 

europaea, Acer sempervirens ˁΦʱΦ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ 

ˉʰˊʰʵˇˋʽʰˁ˗˄ ˃ˇˎˋʽˁ˗˄ ˇˊʴʱ˄˖˄ όάɳˊʴʰˋˍʺˊʽ ɾˇˎˋʽˁ˗˄ ˇˊʴʱ˄˖˄ ϧ ɳʽʵ˗˄ ˂ʰʿˁʺˌ 

ˍʷ˔˄ʹˌΣέ нлнмύ. H ˉ˂ˇˏˋʽʰ ˃ˇˎˋʽˁʺ ˉʰˊʱʵˇˋʹ ˍʹˌ ɼˊʺˍʹˌ  όά/ǊŜǘŀƴ aǳǎƛŎ - 

ƛƴǎǘǊǳƳŜƴǘǎΣ ƘƛǎǘƻǊȅ ŀƴŘ ƭǳǘƘƛŜǊǎ ƻŦ ǘƘŜ ƛǎƭŀƴŘ ƻŦ /ǊŜǘŜΣέ нлнмύΣ ˉˇˎ ʷ˔ʶʽ ˅ʶˉʹʵʺˋʶʽ 

˃ʷˋʰ ʰˉˈ ˍˇˎˌ ˃ˏʻˇˎˌ ˁʰʽ ˍʽˌ ˉʰˊʰʵˈˋʶʽˌ ˉʰˊʰ˃ʷ˄ʶʽ ʰ˄ʰ˂˂ˇʾ˖ˍʹ ˋˍʽˌ ˃ʷˊʶˌ ˃ʰˌΣ ˃ʶ 

ˍˇˎˌ ˇˊʴʰ˄ˇˉˇʽˇˏˌ ˄ʰ ˋˎ˄ʵˎʱʸˇˎ˄ ˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ˁʰˍʰˋˁʶˎʺ ˃ˇˎˋʽˁ˗˄ ˇˊʴʱ˄˖˄ 

˃ʶ ˍʽˌ ˋˏʴ˔ˊˇ˄ʶˌ ˍʶ˔˄ˇ˂ˇʴʾʶˌΦ 

H ˁʰˍʰˋˁʶˎʺ ˍʹˌ ˁˊʹˍʽˁʺˌ ζˁʰˍˋˇˏ˄ʰˌη ʶʾ˄ʰʽ ˃ʾʰ ʰˉˈ ˍʽˌ ˋʹ˃ʰ˄ˍʽˁʷˌ ʰʽˍʾʶˌ, 

ˉˇˎ ˋˎ˄ˍʷ˂ʶˋʰ˄ ˍˇ ʶ˄ʵʹ˃ʽˁˈ Zelkova abelicea όʺ Zelkova cretica) ˄ hʴˊʰ˒ˍʶʾ ˋˍˇ 

ζɼˈˁˁʽ˄ˇ ɰʽʲ˂ʾˇηΣ ˍˇ ˇˉˇʾˇ ʰ˄ʰ˒ʷˊʶʽ ˍʰ ˉˊˇˋˍʰˍʶˎˈ˃ʶ˄ʰκʰˉʶʽ˂ˇˏ˃ʶ˄ʰ ʶʾʵʹ ˉˊˇˌ 

ʶ˅ʰ˒ʱ˄ʽˋʹ (Fazan et al., 2021)Φ ʃʰˊʱ ˍʹ˄ ʰˉʰʴˈˊʶˎˋʹ ˋˎ˂˂ˇʴʺˌ ˁʰʽ ʶ˅ʰʴ˖ʴʺˌ 

ˇˉˇʽˇˎʵʺˉˇˍʶ ˒ˎˍʽˁˇˏ ˍ˃ʺ˃ʰˍˇˌ Zelkova abelicea, ˃ʶ ˉˊˇʶʵˊʽˁˈ ʵʽʱˍʰʴ˃ʰ стκумΣ 

ˉˇ˂˂ˇʾ ˋˉˈˊˇʽ ˁʰʽ ˍ˃ʺ˃ʰˍʰ ˍˇˎ ˒ˎˍˇˏ ʶ˅ʱʴˇ˄ˍʰʽ ʴʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁˇˏˌ ˋˁˇˉˇˏˌ 

(Fournaraki and Thanos, 2002)Φ  ɶ ˁʰˍˋˇˏ˄ʰΣ ʺˍʰ˄ ˋˍˇ ˉʰˊʶ˂ʻˈ˄ ʰˉʰˊʰʾˍʹˍˇ ʶ˒ˈʵʽˇ 

ˁˎˊʾ˖ˌ ʴʽʰ ˍˇˎˌ  ˁˍʹ˄ˇˍˊˈ˒ˇˎˌ ˍˇˎ ˄ʹˋʽˇˏΣ ʶ˄˗ ˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵʶˁʰʶˍʾʶˌ ʰˁ˃ʱʸʶʽ ʹ 

ˉʰˊʰʴ˖ʴʺ ˁʰʽ ʶ˃ˉˇˊʾʰ ˃ˉʰˋˍˇˎ˄ʽ˗˄ ˂ˈʴ˖ ˍʹˌ ʰˎ˅ʹ˃ʷ˄ʹˌ ʸʺˍʹˋʹˌ (Fournaraki and 

Thanos, 2006)Φ ɱʽʰ ˄ʰ ˒ˍʽʰ˔ˍʶʾ ʹ ˁʰˍˋˇˏ˄ʰ ˅ʶˁʽ˄ʱ ˍˇ ˉʰʽ˔˄ʾʵʽ ˍʹˌ ˒˖ˍʽʱˌ ˁʰʽ ˍˇ ˅ˏ˂ˇˎΣ 

ˈˉˇˎ ˍˇ ˅ˏ˂ˇ ˁʰʾʴʶˍʰʽ ʴʽʰ ˄ʰ ˃ʰ˂ʰˁ˗ˋʶʽΣ ˁʰʽ ˃ʶˍʱ ˃ˉʰʾ˄ʶʽ ˋˍʹ ζʴˎˊʾˋˍˊʰη ʴʽʰ ˄ʰ 

ʴˎˊʾˋʶʽ όάŘŀǎŀǊȄŜƛƻΣέ нлнмύ. 
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ʆʰ ˒ˎˍʽˁʱ ˔ˊ˗˃ʰˍʰ ʰˉˈ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ʶʾ˄ʰʽ ˔ˊ˗˃ʰˍʰ ˉˇˎ 

ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʵʽʱ˒ˇˊʰ ˃ʷˊʹ ˍ˖˄ ˒ˎˍ˗˄Σ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˍʰ ˒ˏ˂˂ʰ όRubia 

tinctorumύΣ ˍʽˌ ˊʾʸʶˌ ό Berberis creticaύΣ ˍˇ˄ ˒˂ˇʽˈ ό Quercus ilexύ ˁʰʽ ˍʰ ˉʷˍʰ˂ʰ 

( Dittrichia viscosa), ˉˇˎ ʵʾ˄ˇˎ˄ ʵʽʱ˒ˇˊʰ ˔ˊʹˋˍʽˁʱ ˔ˊ˗˃ʰˍʰΣ ˈˉ˖ˌ ˃ˉ˂ʶ όOlea 

europaeaύΣ ˁˈˁˁʽ˄ˇ όRubia tinctorumύΣ ˁʾˍˊʽ˄ˇ όBerberis creticaύΣ ˉˊʱˋʽ˄ˇ όDitrichia 

viscosaύΣ ˁʰ˒ʷ όQuercus ilexύΣ ˁΦ˂ˉΦ (HTEA, 2021). ʆ  h ˔ˊ˗˃ʰˍʰ ʰˎˍʱ ʷ˔ˇˎ˄ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˉʰˊʰʵˇˋʽʰˁʱ (ˁʰʽ ˋ ʁˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʶ˅ʰˁˇ˂ˇˎʻˇˏ˄ ˄ h

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ) ʴʽʰ ˍ ́ʲʰ˒ʺ ʽ˄˗˄  ̋ˎ˒ʰˋ˃ʱˍ˖˄ ʸ˖ʽˁʺˌ ˁʰʽ ˒ˎˍʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌ 

( .̄ .̝ Hypericum perforatum L (PFAF, 2022a),], Phillyrea latifolia (Longo et al., 2007), 

Quercus ilex (HTEA, 2021), Spartium junceum όYƻǾŀőŜǾƛŏ Ŝǘ ŀƭΦΣ нлмфύ.  ɰʰ˒ʷˌ ʰˉˈ 

ʽ̒ ʰʴʶ˄ʺ ˒ˎˍʱ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˍˇ˄ ˔ˊ˖˃ʰˍʽˋ˃ˈ ˍ˖˄ ʴ˄˖ˋˍ˗˄ ˎ˒ʰ˄ˍ˗  ˄ˍʹˌ 

ɼˊʺˍʹˌ ʺ ʶ˄ʵˏ˃ʰˍʰ ˁʰʽ ʱ˂˂ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ʰ ˂ʰʿˁʺˌ ˍʷ˔˄ʹˌΦ ɶ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ʲʰ˒ʺˌ ˍˇˎ 

ˎ˒ʱˋ˃ʰˍˇˌ ˉʶˊʽ˂ʱ˃ʲʰ˄ʶ ˉ˂ˏˋʽ˃ˇΣ ʲʰ˒ʺ ˁʰʽ ˅ʷˉ˂ˎ˃ʰ ˍ˖˄ ˎ˒ʰˋ˃ʱˍ˖˄ ʺ ˍ˖˄ ʲʰ˒˗˄  

(Association, 2021)Φ ʅˍˇ ɼʶ˒ʱ˂ʰʽˇ н ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˁʱˉˇʽʰ ʲʰ˒ʽˁʱ ˒ˎˍʱ ˃ʶˍʱ ʰˉˈ 

ˉˊ˖ˍˈˍˎˉʹ ̡ ʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰʸʺˍʹˋʹ.  

ʃˇʽˁʾ˂ʶˌ ˇʽ ˔ˊʺˋʶʽˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ˉˇˎ ˁʱˉˇʽʶˌ ˋˎ˄ʶ˔ʾʸˇ˄ˍʰʽ ˃ʷ˔ˊʽ ˁʰʽ 

ˋʺ˃ʶˊʰΣ ʶ˄˗ ʱ˂˂ʶˌ ʷ˔ˇˎ˄ ˅ʶ˔ʰˋˍʶʾΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˍˇ Ebenus cretica  ̄ ʰˊʰʵˇˋʽʰˁʱ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ  ʴʽʰ ʴʷ˃ʽˋ˃ʰ ˃ʰ˅ʽ˂ʰˊʽ˗˄ ˃ʶ ʱ˄ʻʹ ˉˇˎ ˋˎ˂˂ʷʴˇ˄ˍʰ˄ ˍˇ˄ ɹˇˏ˄ʽˇ ʰˉˈ 

ˍʰ ˒ˎˍʱΦ ɹʻʰʴʶ˄ʺ ˒ˎˍʽˁʱ ʶʾʵʹ ˈˉ˖ˌ ʹ Dittrichia viscosa ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʴʽʰ ˄ʰ 

ζɻ ʽ˗˔˄ʶʽη ̱ ʰ ʷ˄ˍˇ˃ʰ ˍ˖˄ ˇʽˁˈˋʽˍ˖˄ ˉˇˎ˂ʶˊʽˁ˗˄Φ H ʁ ˄ˍˇ˃ˇʰˉ˖ʻʹˍʽˁʺ ʺ ʶ˄ˍˇ˃ˇˁˍˈ˄ʰ 

ʵˊʱˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ˈˉ˖ˌ ʹ Lavandula stoechas (Badreddine et al., 2015) ̫ ˔ʶʽ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ˍʹ ˒ˎˍˇˉˊˇˋˍʰˋʾʰ ˍ˖˄ ˁʰ˂˂ʽʶˊʴʶʽ˗˄Σ ʶ˄˗ ˒ˏ˂˂ʰ ʰˉˈ Laurus 

nobilis ʴʽʰ ˉˊˇˋˍʰˋʾʰ ʰˉˇʻʹˁʶˎ˃ʷ˄˖˄ ˉˊˇʿˈ˄ˍ˖˄ όˈˋˉˊʽʰΣ ˋˍʰ˒ʾʵʶˌ ˁΦʱΦύΦ ʆʰ 

Rosmarinus officinalis, Thymbra capitata, Laurus nobilis ˁΦʱΦ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˖ˌ 

ˋˎ˄ˍʹˊʹˍʽˁʱ ˍˊˇ˒ʾ˃˖˄ ˋʶ ʵʽʱ˒ˇˊˇˎˌ ˍˏˉˇˎˌ ˁˊʷʰˍˇˌ ό˔ˇʽˊʽ˄ˈΣ ʲˇʵʽ˄ˈΣ ʰˊ˄ʾ ˁʰʽ 

ˉˇˎ˂ʶˊʽˁʱύΣ ˕ʱˊʽʰ ˁʰʽ ʱ˂˂ʰ ˃ʶˍʰˉˇʽʹ˃ʷ˄ʰ ˍˊˈ˒ʽ˃ʰ (Hernłndez-Hernłndez et al., 

2009; Hernłndez et al., 2016).   

ɳˉʾˋʹˌΣ ˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˋˍʹ˄ 

ˁˇˎʸʾ˄ʰΣ ʴʽʰ ζʴʽʰˍˊˇˋˈ˒ʽʰηΣ ζʴʹˍʶʽʷˌηΣ ʰˁˈ˃ʰ ˁʰʽ ʴˇˏˊʽʰΦ ɶ ɮˋˁʶ˂ʶˍˇˏˊʰ ʺ 

ʅˁˎ˂ˇˁˊˇ˃˃ˏʵʰ Drimia maritima (syn. Urginea maritimaύ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ 

ˉʰˊʰʵˇˋʽʰˁʱ ʴʽʰ ʴˇˏˊʽ ˁʰʽ ˍʹ˄ ˁˊʶ˃ˇˏˋʰ˄ ʰ˄ʺ˃ʶˊʰ ˍʹ ̩ʃˊ˖ˍˇ˔ˊˇ˄ʽʱ ̩̄ ʱ˄˖ ʰˉˈ ˍʽˌ 

ʻˏˊʶˌΣ ˍʰ ˉʰˊʱʻˎˊʰ ʺ ˋˍʰ ˃ˉʰ˂ˁˈ˄ʽʰ ˍ˖˄ ˇʽˁʽ˗˄Φ  ɶ ʰ˄ˍˇ˔ʺ ˍˇˎ ˒ˎˍˇˏ ˋʶ ʵˏˋˁˇ˂ʶˌ 

ˇʽˁˇ˂ˇʴʽˁʷˌ ˋˎ˄ʻʺˁʶˌΣ ˇʵʺʴʹˋʶ ˍˇˎˌ ɴ˂˂ʹ˄ʶˌ  ʰˉˈ ˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ ˄ʰ ˍo h ˄ʰʵʶʾ˅ʶʽ ˋʶ 

ˋˏ˃ʲˇ˂ˇ ˁʰ˂ˇˍˎ˔ʾʰˌ ˁʰʽ ʰ˄ˍˇ˔ʺˌ όάƎǊŜŜƪŦƭƻǊŀΣέ нлнмύΦ ɳˉʾˋʹˌΣ ˋʶ ˉˇ˂˂ʷˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ 

ɼˊʺˍʹˌ ˉʰˊʰ˃ʷ˄ˇˎ˄ ˇʽ ʴʽˇˊˍʷˌ ʴʽʰ ˉʰˊʰʴˈ˃ʶ˄ʰ ˍˇˉʽˁʱ ˉˊˇʿˈ˄ˍʰ ˈˉ˖ˌ ʹ ζɱʽˇˊˍʺ 

ɼʱˋˍʰ˄ˇˎη ˋˍˇ ɲʺ˃ˇ ɼʽˋˋʱ˃ˇˎΣ ζɱʽˇˊˍʺ ˁˊʰˋʽˇˏη ˋˍʽˌ ɲʰ˒˄ʷˌ όά/ǊŜǘŀƭƛǾŜ ʶʽʵʺˋʶʽˌΣέ 

2021)Σ ʺ ʰ˄ʰʲʽ˗˄ˇˎ˄ ˁʱˉˇʽʶˌ ˅ʶ˔ʰˋ˃ʷ˄ʶˌ ˈˉ˖ˌ ʹ ζɱʽˇˊˍʺ ɽʽ˄ʰˊʽˇˏη ˋˍʹ˄ ɼˊʱ˄ʰ όάɶ 

ɼɮɸɶɾɳʄɹɿɶΣέ нлнмύΣ ζɱʽˇˊˍʺ ʋʰˊˇˎˉʽˇˏη ˋˍʽˌ ʃʽ˄ʷˌ ɳ˂ˇˏ˄ˍʰˌ όάŜƪǊƛǘƛΦƎǊΣέ нлнмύ 

ˁΦʱΦ ʅʶ ʱ˂˂ʰ ˉʱ˂ʽ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ʵʾ˄ˇˎ˄ ˎˉʶˊ˒ˎˋʽˁʷˌ ʺ ˃ˎʻˇ˂ˇʴʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˈˉ˖ˌ 

ˍˇ ʵʷ˄ʵˊˇ ˍʹˌ ζɮʴʾʰˌ ɾˎˊˍʽʱˌη όάŎǊŜǘŀƴƳŀƎŀȊƛƴŜΦƎǊΣέ нлнмύΣ ˇ ζʃ˂ʱˍʰ˄ˇˌ ˍʹˌ 

ɱˈˊˍˎ˄ʰˌη ˁΦʱΦ  
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ʅʹ˃ʰ˄ˍʽˁʺ ʶʾ˄ʰʽ ʶˉʾˋʹˌΣ ʹ ˋˎ˃˃ʶˍˇ˔ʺ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ ˁʰʽ ˋʶ 

ʱ˂˂ʶˌ ˃ˇˊ˒ʷˌ ˍʷ˔˄ʹˌ ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ ʸ˖ʴˊʰ˒ʽˁʺΣ ʹ ˃ˇˎˋʽˁʺ ό˂ʰʿˁʱ ˍˊʰʴˇˏʵʽʰύΣ ʹ 

ˁˇˋ˃ʹ˃ʰˍˇˉˇʽˇʾʰΣ ʹ ˉˇʾʹˋʹ ό˃ʰ˄ˍʽ˄ʱʵʶˌύ  ˁΦʱΦ ʰˉˈ ˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ ʷ˖ˌ ˁʰʽ ˋʺ˃ʶˊʰΦ 

ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ʰˉˇˍʶ˂ˇˏ˄ ˇʽ ˍˇʽ˔ˇʴˊʰ˒ʾʶˌ ˋˍˇ ˉʰ˂ʱˍʽ ˍʹˌ ɼ˄˖ˋˋˇˏΣ 

ˇ ʵʽʱˁˇˋ˃ˇˌ ʰʴʴʶʾ˖˄Σ ˋ˒ˊʰʴʽʵˈ˂ʽʻ˖˄ ˁΦʱΦ ɶ ʰˉ˂ˈˍʹˍʰ ˁʰʽ ˍˇ ˃ʷˍˊˇ ˉˇˎ ˔ʰˊʰˁˍʹˊʾʸʶʽ 

ˍʹ˄ ˁˊʹˍʽˁʺ ˉʰˊʱʵˇˋʹ ʲˊʾˋˁʶʽ ˍʹ˄ ʷˁ˒ˊʰˋʺ ˍʹˌ ˋʶ ʶ˄ʵʽʰ˒ʷˊˇˎˋʶˌ ˔ˊʹˋˍʽˁʷˌ 

ˉˊˇˍʱˋʶʽˌ ˃ʶ ˁʰʻʹ˃ʶˊʽ˄ʺΣ ˍˇˉʽˁʺ ʺ ʵʽʶʻ˄ʺ ʰˉʺ˔ʹˋʹΦ ɳʾ˄ʰʽ ˉ˂ˇˏˋʽʰ ʹ ɯˎ˂ʹ 

ʃˇ˂ʽˍʽˋˍʽˁʺ ɼ˂ʹˊˇ˄ˇ˃ʽʱ ˍʹˌ ɼˊʺˍʹˌ ˁʰʽ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍˇˎ ˄ʹˋʽˇˏ ʷ˔ˇˎ˄ 

ˉˊ˖ˍʰˊ˔ʽˁˈ ˊˈ˂ˇ ˋΩ ʰˎˍʺ˄Φ ɶ ˔˂˖ˊʾʵʰ ˍʹˌ ɼˊʺˍʹˌ ˔ˊʺʸʶʽ ˉʶˊʰʽˍʷˊ˖ ˉˊˇˋˍʰˋʾʰˌΣ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˍʶˁ˃ʹˊʾ˖ˋʹˌ ˁʰʽ ʰ˄ʱʵʶʽ˅ʹˌΦ ɳˉʾˋʹˌΣ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ с ˍʹˌ ˉʰˊˇˏˋʰˌ 

ʶˊʴʰˋʾʰˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉˊ˖ˍˈˍˎˉʰ ʶˁˉʰʽʵʶˎˍʽˁʱ ˉˊˇʴˊʱ˃˃ʰˍʰ ʶ˄ʹ˃ʷˊ˖ˋʹˌ ˁʰʽ 

ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹˌ ˍ˖˄ ˃ʰʻʹˍ˗˄Σ ʵʽʰ˒ˈˊ˖˄ ʲʰʻ˃ʾʵ˖˄ ʶˁˉʰʾʵʶˎˋʹˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ 

ʶ̒ ˄ˇʲˇˍʰ˄ʽˁʺ ˁʰʽ ˍʹ˄ ʰ˅ʾʰ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ʴʽʰ ˍʹ˄ ʱˎ˂ʹ ˉˇ˂ʽˍʽˋˍʽˁʺ ˁ˂ʹˊˇ˄ˇ˃ʽʱ 

ˍʹˌ ɼˊʺˍʹˌΦ ɱʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ ʴ˄˗ˋʶ˖˄ ˁʰʽ ˍ˖˄ ˋˍʱˋʶ˖˄ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ˍˇˎ 

˄ʹˋʽˇˏ ˖ˌ ˉˊˇˌ ˍʹ˄ ʽʻʰʴʶ˄ʺ ˔˂˖ˊʾʵʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˉˊ˖ˍˈˍˎˉʹ ˉˇˋˇˍʽˁʺ 

ʷˊʶˎ˄ʰΣ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˇˉˇʾʰˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ рΣ ˍʹˌ ˉʰˊˇˏˋʰˌ 

ʶˊʴʰˋʾʰˌΦ 

мΦоΦрΦ  ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎ 

ɶ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΣ ˉˇˎ ʶʾ˄ʰʽ ˃ʾʰ ʰˊ˃ˇ˄ʽˁʺ ˋˎ˄ˏˉʰˊ˅ʹ ʶˉʽˋˍʺ˃ʹˌ ˁʰʽ 

ˍʷ˔˄ʹˌΣ ʰˉˇˍʶ˂ʶʾ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˋˎ˄ʵˎʰˋ˃ˇˏ ˉˇ˂˂˗˄ ʶˉʽˋˍʹ˃˗˄Σ ˈˉ˖ˌ ɱʶ˖ˉˇ˄ʾʰˌΣ 

ɲʰˋˇ˂ˇʴʾʰˌΣ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌΣ ɾʹ˔ʰ˄ʽˁʺˌΣ ʰ˂˂ʱ ˁʰʽ ʁʽˁˇ˄ˇ˃ʽˁ˗˄ ˁʰʽ ɼˇʽ˄˖˄ʽˁ˗˄ 

ʶˉʽˋˍʹ˃˗˄Φ ɶ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎ ʶʾ˄ʰʽ ʷ˄ʰ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʷˌ ˉˊˇˇˉˍʽˁʷˌ 

ʰ˄ʱˉˍˎ˅ʹˌ ˁʰʽ ʰ˅ʽˇˉˇʾʹˋʹˌΣ ʰˁˈ˃ʰ ˁʰʽ ˍʹˌ ʰˎˍˇ˒ˎˇˏˌ ˔˂˖ˊʾʵʰˌΦ ʋˊ˖˃ʰˍʽˁʷˌ 

ʰ˄ˍʽʻʷˋʶʽˌ ʰ˄ʻʷ˖˄ ʺ ˒ˎ˂˂˗˃ʰˍˇˌΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʽˍʶˎ˔ʻˇˏ˄ ˃ʶ ˍʹ˄ ʰˉˇˁ˂ʶʽˋˍʽˁʺ 

˔ˊʺˋʹ ʰˎˍˇ˒ˎ˗˄ ˒ˎˍ˗˄Σ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ʷˍˋʽ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˃ʶ ˁʹˉˇˍʶ˔˄ʽˁʷˌ 

ˉˊˇˍʱˋʶʽˌ ˎ˕ʹ˂ˇˏ ʰʽˋʻʹˍʽˁˇˏ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌΦ ɶ ˏˉʰˊ˅ʹ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ 

ʵʽʰʵˊʰ˃ʰˍʾʸʶʽ ʸ˖ˍʽˁˈ ˊˈ˂ˇ ˋˍˇ ʰˋˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ (Anguluri and Narayanan, 2017), 

ˉˇˎ ˉˊˇːˉˇʻʷˍʶʽ ˈ˃˖ˌ  ˍʹ˄  ʷ˅ˎˉ˄ʹ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ ˋʶ ˃ʽʰ ˉˈ˂ʹΦ ɳʱ˄ 

ʹ ˋˍˊʰˍʹʴʽˁʺ ʵʹ˃ʽˇˎˊʴʾʰˌ ˁʰʽ ʲʶ˂ˍʾ˖ˋʹˌ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ ˉˊˇʴˊʰ˃˃ʰˍʽˋˍʶʾΣ 

ʶ˒ʰˊ˃ˇˋˍʶʾ ˁʰʽ ʵʽʰˍʹˊʹʻʶʾ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ˄ ˇʽˁʽˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ˍʹˌ ˉˈ˂ʹˌΣ 

ˉˊˇˁˏˉˍʶʽ ʷ˄ʰ ˉ˂ʰʾˋʽˇ ʴʽʰ ˇʽˁˇ˄ˇ˃ʽˁʺ ʰ˅ʽˇˉˇʾʹˋʹ ˁʰʽ ˉˊˇˋˍʰˋʾʰ ˍʹˌ ˒ˏˋʹˌΣ ˉˇˎ 

˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ ˉˇ˂˂ʷˌ ʶˎˁʰʽˊʾʶˌ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˁʰʽ ˍʹ˄ 

ˉˊˇʰʴ˖ʴʺ ˍʹˌ ʵʹ˃ˈˋʽʰˌ ˎʴʶʾʰˌ ό[ŜƴƴƻƴΣ нлмрΤ aŞŘŀƛƭ ŀƴŘ 5ƛŀŘŜƳŀΣ нллфΤ ¢Ȋƻǳƭŀǎ Ŝǘ 

al., 2007).  

ɶ ɳˎˊ˖ˉʰʿˁʺ ɳˉʽˍˊˇˉʺ ʷ˔ʶʽ ʻʶˋˉʾˋʶʽ ˄ˇ˃ˇʻʶˋʾʰ ˁʰʽ ʵʽʱ˒ˇˊʶˌ ˋˍˊʰˍʹʴʽˁʷˌ 

ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ʰˋˍʽˁ˗˄ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎΣ ˈˉ˖ˌ ʹ ˋˍˊʰˍʹʴʽˁʺ 

ʴʽʰ ˍʽˌ ˉˊʱˋʽ˄ʶˌ ˎˉˇʵˇ˃ʷˌ ό9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΣ нлмоύΣ ʹ ˋˍˊʰˍʹʴʽˁʺ ʴʽʰ ˍʹ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ό9ǳǊƻǇŜŀƴ /ƻƳƳƛǎǎƛƻƴΣ нлммύ ˁΦʱΦ  (Haase et al., 2017)Φ ɶ ʰ˄ʱʴˁʹ 

ˉˊˇˋˍʰˋʾʰˌ ˍˇˎ ˒ˎˋʽˁˇˏ ˁʶ˒ʰ˂ʰʾˇˎ ˁʰʽ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ʻʶ˖ˊʶʾˍʰʽ 

ˉ˂ʷˇ˄ ˎ˕ʹ˂ʺˌ ˋʹ˃ʰˋʾʰˌ ʴʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ  ˋˍˈ˔˖˄ ˍʹˌ ʰʶʽ˒ˈˊˇˎ ʰ˄ʱˉˍˎ˅ʹˌΣ ˃ʶ  

ʰʵʽʰ˃˒ʽˋʲʺˍʹˍˇ  ˉʰˊʱʵʶʽʴ˃ʰ ˍʽˌ ʵˊʱˋʶʽˌ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌ ʴʽʰ ˃ʽʰ ʷ˅ˎˉ˄ʹΣ 

ʲʽ˗ˋʽ˃ʹ ˁʰʽ ˔˖ˊʾˌ ʰˉˇˁ˂ʶʽˋ˃ˇˏˌ ˇʽˁˇ˄ˇ˃ʾʰΣ ˃ʶ  ˋˍˊʰˍʹʴʽˁʷˌ ʴʽʰ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ  
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ˁʰʽ ˍʹ˄ ˉˊʱˋʽ˄ʹ ˎˉˇʵˇ˃ʺ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ ʰ˄ʰˉˍˎ˅ʽʰˁʺˌ ˋˍˊʰˍʹʴʽˁʺˌ ζɳˎˊ˗ˉʹ 

нлнлη (Raymond et al., 2017). ʅˍˈ˔ˇˌ ʶʾ˄ʰʽ ʹ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ˋˏ˄ʵʶˋʹ ˍ˖˄ ˉʶˊʽˇ˔˗˄ 

ʰˎˍ˗˄ ˁʰʽ ˍ˖˄ ˇʽˁˇˍˈˉ˖˄Σ ˇʽ ˇˉˇʾˇʽ ʵʶ˄ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʰˉʶʽ˂ˇˏ˄ˍʰʽ ʰˉˈ ˍʹ˄ 

ʰˉʰʽˍʹˍʽˁʺ ˇʽˁʽˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ʺ ʰˉˈ ˄ʷˇˎˌ ˊˎ˃ˇˍˇ˃ʽˁˇˏˌ ˋ˔ʶʵʽʰˋ˃ˇˏˌ (Flores et al., 

мффуΤ {ŀƴŘǎǘǊǀƳΣ нллнύ. ɳˉˇ˃ʷ˄˖ˌΣ ˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇ ʷ˔ʶʽ ʰ˄ʰʵʶʽ˔ʻʶʾ ˋ ʁ

ʰˉʰˊʰʾˍʹˍʹ ˎˉˇʵˇ˃ʺ ˍˇˎ ˉˇ˂ʶˇʵˇ˃ʽˁˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏ (Butler et al., 2012; Pauleit et 

al., 2018; Tzoulas et al., 2007).  

ɮ˄ ˁʰʽ ˇʽ ʵʽʱ˒ˇˊˇʽ ˇˊʽˋ˃ˇʾ ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ˍˇˎ  ˈˊˇˎ ζʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇη ʶʾ˄ʰʽ 

ʶˎˊʶʾˌ ˁʰʽ ˋˎ˄ʺʻ˖ˌ ˋˏ˄ʻʶˍˇʽ  (Lachowycz & Jones, 2017; Taylor & Hochuli, 2017) ɹ ʽʰ 

ˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰΣ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˉˊˇˋʵʽˇˊʽˋˍˇˏ˄ ˖ˌ ˇʽ ˔˗ˊˇʽ ˉˇˎ 

ʲˊʾˋˁˇ˄ˍʰʽ ˋˍˇ˄ ʰˋˍʽˁˈ ʽˋˍˈ ˁʰʽ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˃ˈ˄ʽ˃ʹ ʺ ʶˉˇ˔ʽʰˁʺ ˒ˏˍʶˎˋʹ 

ʵʷ˄ˍˊ˖˄Σ ʻʱ˃˄˖˄Σ ʰ˄ʰˊˊʽ˔ˈ˃ʶ˄˖˄ ʺ ˉˇ˖ʵ˗˄ ˒ˎˍ˗˄Φ ʁʽ ˔˗ˊˇʽ ʰˎˍˇʾ ˋˎ˄ʺʻ˖ˌ 

ˉˇʽˁʾ˂˂ˇˎ˄ ˋʶ ˃ʷʴʶʻˇˌΣ ˋ˔ʺ˃ʰ ˁʰʽ ˒ˎˍʽˁʷˌ ˋˎ˄ʻʷˋʶʽˌΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ 

˔˗ˊˇˎΦ ʆˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˔˗ˊ˖˄ ʰˋˍʽˁˇˏ ˉˊʰˋʾ˄ˇˎ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ʷ˄ʰ ʵʾˁˍˎˇ 

˒ˎˋʽˁ˗˄ ˉʶˊʽˇ˔˗˄ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʵˊʱˋʹ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ ˂ʶʽˍˇˎˊʴʽ˗˄ ˍˇˎ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ˉʰˊʷ˔ˇ˄ˍʰˌ ˍʰˎˍˈ˔ˊˇ˄ʰ ˉˇ˂ˎʱˊʽʻ˃ʰ ˇ˒ʷ˂ʹ ʴʽʰ ˍˇˎˌ ˁʰˍˇʾˁˇˎˌ 

(Duan et al., 2018; Feghhi et al., 2017)Φ ɳˉˇ˃ʷ˄˖ˌΣ ˃ʶ ˍˇ˄ ˈˊˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇ 

ˇˊʾʸˇˎ˃ʶ ˈ˂ʰ ˍʰ ˒ˎˋʽˁʱΣ ʹ˃ʽ˒ˎˋʽˁʱ ˁʰʽ ˍʶ˔˄ʹˍʱ ʵʾˁˍˎʰ ˉˇ˂ˎ˂ʶʽˍˇˎˊʴʽˁ˗˄ 

ˇʽˁˇ˂ˇʴʽˁ˗˄ ˋˎˋˍʹ˃ʱˍ˖˄ ʶ˄ˍˈˌΣ ʴˏˊ˖ ˁʰʽ ˃ʶˍʰ˅ˏ ˍ˖˄ ʰˋˍʽˁ˗˄ ˉʶˊʽˇ˔˗˄ (Tzoulas et 

al., 2007)Φ ʁʽ ˔˗ˊˇʽ ʰˋˍʽˁˇˏ ˉˊʰˋʾ˄ˇˎ ˃ˉˇˊʶʾ ˄ʰ ʵʽʰ˔˖ˊʽˋˍˇˏ˄ ˋˍʽˌ ʰˁˈ˂ˇˎʻʶˌ ʵˏˇ 

˃ʶʴʱ˂ʶˌ ˁʰˍʹʴˇˊʾʶˌΥ 

ɮύ ɲʹ˃ˈˋʽˇʽ ʺ ˁˇʽ˄ˈ˔ˊʹˋˍˇʽ ʰˋˍʽˁˇʾ ˁʰʽ ˉʶˊʽʰˋˍʽˁˇʾ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎΣ ˈˉ˖ˌ 

˒ˎˍʶ˃ʷ˄ʶˌ ˄ʹˋʾʵʶˌΣ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌΣ ˉ˂ʰˍʶʾʶˌΣ ˉʰʽʵʽˁʷˌ ˔ʰˊʷˌΣ ˉʰˊˍʷˊʽʰΣ 

ˉʱˊˁʰΣ ʱ˂ˋʹΣ ʶ˂ʶˏʻʶˊˇʽ ʰʵˈ˃ʹˍˇʽ ˔˗ˊˇʽ ˁΦʱΦ ˉˇˎ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ˈ˂ʹ ˃ʷˊʰ 

ˉˊˇˋʲʱˋʽ˃ˇʽ ˋˍˇ ˁˇʽ˄ˈΦ 

ɰύ ɹʵʽ˖ˍʽˁˇʾ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ ˃ʶ ˁʰ˂˂˖ˉʽˋˍʽˁʱ ʺ ˁʰˊˉˇ˒ˈˊʰ ˒ˎˍʱΣ ˈˉ˖ˌ 

ˁʺˉˇʽ ˃ˇ˄ˇˁʰˍˇʽˁʽ˗˄Σ ˉˇ˂ˎˁʰˍˇʽˁʽ˗˄Σ ˉʰˊˍʷˊʽʰΣ ˍʰˊʰˍˋˈˁʹˉˇʽΣ ˒ˎˍʶ˃ʷ˄ʰ 

˒ˎˍˇʵˇ˔ʶʾʰ όˋˎ˄ʺʻ˖ˌ ʸʰˊ˄ˍʽ˄ʽʷˊʶˌ ʵʽʰ˒ˈˊ˖˄ ˃ʶʴʶʻ˗˄ ʺ ʴ˂ʱˋˍˊʶˌύ ˋʶ 

˃ˉʰ˂ˁˈ˄ʽʰΣ ʲʶˊʱ˄ˍʶˌ ʺ ʰʾʻˊʽʰ ˁΦʱΦ ˉˇˎ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˃ʶ ˃ʶʴʰ˂ˏˍʶˊʹ 

ˋˎ˔˄ˈˍʹˍʰ ˁˎˊʾ˖ˌ ˋˍʰ ˉˊˇʱˋˍʽʰ ˁʰʽ ʶʾ˄ʰʽ ˋˉʱ˄ʽʰ ˉˊˇˋʲʱˋʽ˃ˇʽ ˋˍˇ ˁˇʽ˄ˈΦ 

 ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽΣ ˇʽ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎΣ ʰ˄ʱ˂ˇʴʰ ˁʰʽ ˃ʶ ˍʹ ʻʷˋʹ ˍˇˎˌΣ ˃ʶˍʰ˅ˏ 

ˍˇˎ ˁʰʻʰˊʱ ʰˋˍʽˁˇˏΣ ˉʶˊʽʰˋˍʽˁˇˏ ˁʰʽ ˒ˎˋʽˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˋˎ˄ʺʻ˖ˌ ˉˇʽˁʾ˂˂ˇˎ˄ 

ˋʶ ˁʰˍʰˁʶˊ˃ʰˍʽˋ˃ˈΣ ˔ˊʺˋʹΣ ˃ˇˊ˒ʺ ˁΦʱΦ (Vergnes et al., 2012), ʰ˂˂ʱ ˃ˉˇˊˇˏ˄ ˄ʰ 

ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ (Mathieu et al., 2007), 

ˉˇˎ ʶ˄ʽˋ˔ˏʶˍʰʽ ʰˉˈ ˍʹ˄ ʰˉˇˁ˂ʶʽˋˍʽˁʺ ʺ ˋˎ˄ʵˎʰˋ˃ʷ˄ʹ ˔ˊʺˋʹ ˍʹˌ ʽʻʰʴʶ˄ˇˏˌ ˔˂˖ˊʾʵʰˌ 

ˋʶ ʰˎˍˇˏˌΦ ʆʰ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˉʰˊʷ˔ˇˎ˄ ˉˇʽˁʾ˂ʰ ˇ˒ʷ˂ʹ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ 

ʰ˄ʻˊ˗ˉʽ˄ʹˌ ʶˎʹ˃ʶˊʾʰˌ (Mexia et al., 2018; Schmidt et al., 2017) ˃ʶ ˍʹ˄  ˎ˕ʹ˂ʺ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʵʽʰˍʺˊʹˋʹ ʶʽʵ˗˄ ˄ʰ ˋˎ˄ʵʷˇ˄ˍʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʶ ˉˇ˂ʽˍʽˋˍʽˁʷˌ 

ʰ˅ʾʶˌ ˁʰʽ  ˁˇʽ˄˖˄ʽˁʷˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ (Balzan et al., 2018).  

ɮ˄ʱ˃ʶˋʰ ˋˍʰ ˉˇ˂˂ʱ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ʰˉˈ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ 

ˋˍʽˌ ˉˈ˂ʶʽˌ ʽʵʽʰʾˍʶˊʰ ˋʹ˃ʰ˄ˍʽˁʺ ʶʾ˄ʰʽ ˁʰʽ ʹ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ˃ʽˁˊˇˁ˂ʾ˃ʰˍˇˌ 
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όˎʵʰˍˇʿˁʰ˄ˈˍʹˍʰΣ ʷ˂ʶʴ˔ˇˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌΣ ʵʷˋ˃ʶˎˋʹ ʱ˄ʻˊʰˁʰ ˁʰʽ ˊˏˉ˖˄ ˁΦʱΦύΣ ʹ 

ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ ˁʰʽ ˎʴʶʾʰˌ ˍ˖˄ ˁʰˍˇʾˁ˖˄ (Haase et al., 2017) 

ʶˉʽʵˊ˗˄ˍʰˌ ʻʶˍʽˁʱ ˋˍʹ ˒ˎˋʽˁʺ ˁʰˍʱˋˍʰˋʹΣ ˁˇʽ˄˖˄ʽˁˇˉˇʾʹˋʹΣ ˕ˎ˔ʽˁʺ ˎʴʶʾʰ ˁΦʱΦ 

(Anguluri & Narayanan, 2017; Bertram & Rehdanz, 2015; Butler et al., 2012; Cameron 

Ŝǘ ŀƭΦΣ нлмнΤ bƛŜƳŜƭŅΣ нлмпΤ ²ǸǎǘŜƳŀƴƴ Ŝǘ ŀƭΦΣ нлмтύ. ɳˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˃ʶ˂ʷˍʶˌ ʷ˔ˇˎ˄ 

ʶˉʽʲʶʲʰʽ˗ˋʶʽ ˈˍʽ ˇ̔ ʰˋˍʽˁˇʾ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇʽ ʴʽʰ ˄ hˉˊˇʰ˔ʻˇˏ˄ 

ˁʰ˂ʷˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˄ hʴʾ˄ˇˎ˄ ˇ ̔  ˉˈ˂ʶʽˌ ˉʶˊʽˋˋˈˍʶˊˇ ʲʽ˗ˋʽ˃ʶˌ 

(Abson et al., 2014; Akpinar, 2016; Akpinar et al., 2016; Christoforidi et al., 2022a, 

2022b, 2022c; Maas et al., 2006; McPhearson et al., 2015; Rigolon, 2016; Southon et 

al., 2018). 

ʅˏ˃˒˖˄ʰ ˃ʶ ʷˊʶˎ˄ʰΣ ʵʶ˄ ʷ˔ˇˎ˄ ˈ˂ˇʽ ˇʽ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ  ʾʵʽˇ ʰ˄ˍʾˁˍˎˉˇ ˋˍʹ˄ 

ʶˎʹ˃ʶˊʾʰ ˍ˖˄ ˁʰˍˇʾˁ˖˄Σ ˇˊʽˋ˃ʷ˄ˇʽ ˍˏˉˇʽ ˒ˎˋʽˁ˗˄ ˉʶˊʽʲʰ˂˂ˈ˄ˍ˖˄ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ˇˎ˄ 

˃ʶʴʰ˂ˏˍʶˊʹ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ʶˎʹ˃ʶˊʾʰ ʰˉˈ ʱ˂˂ˇˎˌ (Marselle et al., 2014)Φ ɶ ʷˁʻʶˋʹ ˋʶ 

˒ˎˋʽˁʱ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʻʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍʹ ˃˄ʺ˃ʹΣ ˍʹ˄ 

ʶˊʴʰˋʾʰΣ ˍʹ˄ ˋˎʴˁʷ˄ˍˊ˖ˋʹΣ ˍʹ ˃ʱʻʹˋʹ ˁΦʱΦ (Lega et al., 2021)Φ ɳˉʾˋʹˌΣ ˇʽ ˋˎ˔˄ʷˌ 

ʶˉʽˋˁʷ˕ʶʽˌ ˋˍʹ˄ ˏˉʰʽʻˊˇΣ ʷ˔ʶʽ ʰˉˇʵʶʽ˔ˍʶʾ ˈˍʽ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ʻʶˍʽˁʱ ˃ʶ ˎ˕ʹ˂ˈˍʶˊʰ 

ʶˉʾˉʶʵʰ ʶˎʶ˅ʾʰˌ ˁʰʽ  ˃ʶʾ˖ˋʹˌ ˍˇˎ ʱʴ˔ˇˎˌΣ ʰˉˈ ˈˍʽ ˇʽ ʶˉʽˋˁʷ˕ʶʽˌ ˋˍˇˎˌ ʰˋˍʽˁˇˏˌ 

˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ʰˁˈ˃ʰ ˁʰʽ ˈˍʰ˄ ˇʽ ʶˉʽˋˁʷˉˍʶˌ ʷ˔ˇˎ˄ ˉˇ˂ˏ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ʴ˄˗ˋʶʽˌ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ (Coldwell and Evans, 2018; Ekkel and de Vries, 2017).  

ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ʰˁˈ˃ʰ ˁʰʽ ˃ ˈ˄ˇ ́  ʻʷʰˋʹ ˍʹˌ ˒ˏˋʹˌ ʷ˔ʶʽ  ̒ ʶˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶ ʻʷ˃ʰˍʰ 

ˎʴʶʾʰˌ (Ekkel and de Vries, 2017) ʰ˄ʰʵʶʽˁ˄ˏʶˍʰʽ  ́ʰ˅ʾʰ ˍˇˎ ʰˋˍʽˁˇˏ ˉˊʰˋʾ˄ˇˎΦ ɶ 

ʻʶˍʽˁʺ ˋˎˋ˔ʷˍʽˋʹ ʰˎˍʺ ˈ˃˖ˌΣ ʵʶ˄ ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ˃ʶ ζʶʽˁˇ˄ʽˁʺη ʷˁʻʶˋʹ ˒ˎˋʽˁ˗˄ 

ˉʶˊʽʲʰ˂˂ˈ˄ˍ˖˄ ʺ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ (Lega et al., 2021)Φ ɳˉˇ˃ʷ˄˖ˌΣ ʹ ˉˊˈˋʲʰˋʹ ˋʶ 

ʵʹ˃ˈˋʽˇˎˌ ˔˗ˊˇˎˌ ʰˋˍʽˁˇˏ ˉˊʰˋʾ˄ˇˎ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ˃ʽʰ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ˂ˏˋʹ 

ʴʽʰ ˍʹ˄ ʶˉʰ˒ʺ ˃ʶ ˍʹ ˒ˏˋʹ ˁʰʽ ˍʹ˄  ʶˎʹ˃ʶˊʾʰ ˍ˖˄ ˉˇ˂ʽˍ˗˄Σ ˉˇˎ ʶ˄ʵʶ˔ˇ˃ʷ˄˖ˌ ˄ʰ 

ʰˎ˅ʹʻʶʾ ˃ʶ ˍʹ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Φ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΣ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˉˊ˖ˍˈˍˎˉʹ ˉˇˋˇˍʽˁʺ ʷˊʶˎ˄ʰ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˋˍʱˋʶ˖˄ 

ˍ˖˄ ˁʰˍˇʾˁ˖˄ ˍˇˎ ˄ʹˋʽˇˏΣ ˖ˌ ˉˊˇˌ ˍʹ˄ ˏˉʰˊ˅ʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍˇˎˌ ʰˋˍʽˁˇˏˌ 

˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ рΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌ Escobedo et al., 2019 ˁʰʽ bŜǎǎƘǀǾŜǊ Ŝǘ ŀƭΦΣ нлмтΣ ʷ˔ʶʽ 

ʰˎ˅ʹʻʶʾ ʹ ʷˊʶˎ˄ʰ ˁʰʽ ʹ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ˔ˊʺˋʹˌ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˋˎ˄ʽˋˍ˖ˋ˗˄ ˁʰʽ ˍ˖˄ 

ˉˇ˂˂ʰˉ˂˗˄ ˂ʶʽˍˇˎˊʴʽ˗˄ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ʴʽʰ ˍʹ˄ ʶʵˊʰʾ˖ˋʹ ˍʹˌ ζʽˋ˔ˎˊʺˌη 

ʲʽ˖ˋʽ˃ˈˍʹˍʰˌΣ ˉˇˎ ˎˉˇʴˊʰ˃˃ʾʸʶʽ ˍˇ˄ ˉˊ˖ˍʰˊ˔ʽˁˈ ˊˈ˂ˇ ˍˇˎ ˒ˎˋʽˁˇˏ ˁʶ˒ʰ˂ʰʾˇˎ ˋˍʹ 

ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ ʸ˖ʺˌΦ ʃˇ˂ˏ ˋˎ˔˄ʱ ˈ˃˖ˌΣ ˋˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇ ʴʾ˄ʶˍʰʽ 

˔ˊʺˋʹ ˒ˎˍ˗˄ ˉˇˎ ʵʶ˄ ʰ˄ˍʰˉˇˁˊʾ˄ˇ˄ˍʰʽ ˋˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ˔˗ˊˇˎΣ ʰˁˈ˃ʰ ˁʰʽ ˃ʶ 

ʰˊ˄ʹˍʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ ˋˍˇˎˌ ˁʰˍˇʾˁˇˎˌ, ˈˉ˖ˌ ʰ˂˂ʶˊʴʾʶˌΦ ɴˍˋʽ ˉˊˇˁˏˉˍʶʽ ˉˇ˂˂ʷˌ 

˒ˇˊʷˌ ˁʰʽ ʹ ʰ˄ˍʾʵˊʰˋʹ ˋˍˇ ˄ʰ ˒ˎˍʶˎˍˇˏ˄ ʵʷ˄ˍˊʰ ʷ˅˖ ʰˉˈ ˁʰˍˇʽˁʾʶˌ (Schwarz et al., 

нлмрύΣ ʺ ʹ ˉ˂ʺˊʹˌ ʰˉˇ˅ʷ˄˖ˋʹ ˃ʽʰˌ ˉʶˊʽˇ˔ʺˌ ʰˉˈ ˍʹ˄ ʽʻʰʴʶ˄ʺ ˔˂˖ˊʾʵʰ ˁʰʽ ˍʰ 

ʴʶʽˍˇ˄ʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˁΦʱΦ (Conway et al., 2019). 

ɶ ˉ˂ˇˏˋʽʰ ˁˊʹˍʽˁʺ ˔˂˖ˊʾʵʰΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʻʱ˃˄ˇˎˌΣ ʵʷ˄ˍˊʰΣ ˉˇ˗ʵʹ ˉˇ˂ˎʶˍʺ 

ʺ ʁˍʺˋʽʰΣ ʲˇ˂ʲ˗ʵʹ, ʰ˄ʰˊˊʽ˔˗˃ʶ˄ʰ ˁʰʽ ˎʵˊˇ˔ʰˊʺ ˒ˎˍʱ ˍʰ ˇˉˇʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ 

ʰ˄ˍʽˁʰˍʰˋˍʺˋˇˎ˄ ʶˉʱ˅ʽʰ ˍʰ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ 
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ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎ ˋʺ˃ʶˊʰΦ ɶ ʶˉʽ˂ˇʴʺ ˍˇˎ ˁʰˍʱ˂˂ʹ˂ˇˎ ˒ˎˍˇˏ ˃ˉˇˊʶʾ ˄ʰ 

ˉʶˊʽˇˊʾˋʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍˇ ˁˈˋˍˇˌ ˋˎ˄ˍʺˊʹˋʹˌ όʆˋʰ˂ʽˁʾʵʹˌ Ŝǘ ŀƭΦΣ нлнмύ, 

ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ʶ˄ˍˎˉ˖ˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʷˌ ˎˉʹˊʶˋʾʶˌ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΦ ɮ˄ʱ˃ʶˋʰ ˋˍʽˌ  

ˉˊˇˁ˂ʺˋʶʽˌ ˍʹˌ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ ˍˇˉʾˇˎ ˋˍʹ˄ ɼˊʺˍʹΣ ˇʽ ˋʹ˃ʰ˄ˍʽˁˈˍʶˊʶˌ ʶʾ˄ʰʽ ʹ 

˂ʶʽ˕ˎʵˊʾʰΣ ˇʽ ʵˎ˄ʰˍˇʾ ʱ˄ʶ˃ˇʽ ˁʰʽ ˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˒ˇˊʷˌ ʹ ˁˇ˄ˍʽ˄ʺ ʰˉˈˋˍʰˋʹ ʰˉˈ 

ˍʹ˄ ʻʱ˂ʰˋˋʰ όʰ˂ʰˍˈˍʹˍʰύΦ ɱʽʰ ʷ˄ʰ ʶˉʽˍˎ˔ʹ˃ʷ˄ˇ ˁʰʽ  ʵʽʰ˔ˊˇ˄ʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ʹ 

ʶˉʽ˂ˇʴʺ ˍ˖˄ ˁʰˍʱ˂˂ʹ˂˖˄ ˒ˎˍ˗˄ ʶʾ˄ʰʽ ˉˊ˖ˍʰˊ˔ʽˁʺˌ ˋʹ˃ʰˋʾʰˌΦ ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ʰ˄ˍˇ˔ʺ 

ˋˍʽˌ ʰ˄ˍʾ˅ˇʶˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ˁʰʽ ˃ʽˁˊˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˍˇˎ ˄ʹˋʽˇˏΣ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ 

ˋˎ˄ʵˎʱʸˇˎ˄ ˁʰʽ ʱ˂˂ʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰΣ ˉˇˎ ˍʰ ˁʰʻʽˋˍˇˏ˄ ˁʰˍʱ˂˂ʹ˂ʰ ʺ ʰˁˈ˃ʰ ˁʰʽ 

ʰˉʰˊʰʾˍʹˍʰ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΦ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ 

ˁʰˍʰʴˊʱ˒ʶˍʰʽ ˃ʽʰ ˉˊ˖ˍˈˍˎˉʹ ʶˁˍʶˍʰ˃ʷ˄ʹ ˉˇ˂ˏ˔ˊˇ˄ʹ ʷˊʶˎ˄ʰ ˁʰʽ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ 

ʰ˄ʰˋˁˈˉʹˋʹ ʴʽʰ ˍʹ˄ ʰ˅ʾʰ ˁʰʽ ˍʽˌ ˔ˊʺˋʶʽˌ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˁʰʽ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ 

ɼʶ˒ʱ˂ʰʽˇ нΦ 

ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌΣ ʵʽʰ˄ˏˇ˄ˍʰˌ ˃ʽʰ ˃ʰˁˊˈ˔ˊˇ˄ʹ ˉʶˊʾˇʵˇ 

ˉˊˇˋʰˊ˃ˇʴʺˌ ˋˍˇ ˄ʹˋʾΣ ʷ˔ˇˎ˄ ʰ˄ʰˉˍˏ˅ʶʽ ˃ʽʰ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍˇ˔ʺ ˋʶ ʶ˔ʻˊˇˏˌ ˁʰʽ 

ʰˋʻʷ˄ʶʽʶˌΣ ˉˇˎ ˍʰ ˁʰʻʽˋˍˇˏ˄ ˉʽˇ ʰ˄ʻʶˁˍʽˁʱΣ ˃ʶ ˂ʽʴˈˍʶˊʶˌ ʰˉʰʽˍʺˋʶʽˌ 

˒ˎˍˇˉˊˇˋˍʰˋʾʰˌ ˁʰʽ ˃ʽˁˊˈˍʶˊˇ ˁˈˋˍˇˌ ˋˎ˄ˍʺˊʹˋʹˌΦ ɾʽʰ ʱ˂˂ʹ, ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʺ 

ˉʰˊʱ˃ʶˍˊˇˌ, ̄ ˇˎ ˋˎ˄ʹʴˇˊʶʾ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ ʴʽʰ ˒ˎˍʶˏˋʶʽˌ 

ˋʶ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ ˍˇˎ ˄ʹˋʽˇˏ, ʁ ʾ˄ʰʽ ˇʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ʰˉʰʽˍʺˋʶʽˌ ˍˇˎˌ ˋʶ ˄ʶˊˈΣ ˃ʶ 

ʱ˃ʶˋˇ ʶˉʰˁˈ˂ˇˎʻˇ ˍʽˌ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ʰˊʵʶˏˋʶʽˌΣ ʰ˂˂ʱ ˁʰʽ ʹ ˉˊˇˋʰˊ˃ˇʴʺ ˍˇˎˌ ˋʶ 

˒ˍ˖˔ʱΣ ʱʴˇ˄ʰ ʶʵʱ˒ʹ ʺ ˁˇ˄ˍʱ ˋˍʹ ʻʱ˂ʰˋˋʰΦ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ʰ˄ˇ˔ʺˌ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋʶ ˉˇʽˁʾ˂ʶˌ ʰʲʽˇˍʽˁʷˌ 

ˁʰˍʰˉˇ˄ʺˋʶʽˌ ˋˏ˃˒˖˄ʰ ˃ʶ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ˁʰʽ ˁʰˍʰʴˊʰ˒ʺ ˉˇ˂ˏ˔ˊˇ˄ʹˌ 

ˉˊ˖ˍˈˍˎˉʹˌ ʷˊʶˎ˄ʰˌΣ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ нΦ   

ɶ  ʰˎ˅ʹ˃ʷ˄ʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ˍˇˎ ʰ˄ʶˉʰˊˁˇˏˌΣ ˋʶ ʰˊˁʶˍʷˌ ˉʶˊʽˇ˔ʷˌΣ ˄ʶˊˇˏ ˋˍʹ˄ 

ɼˊʺˍʹ ˃ˉˇˊʶʾ ˄ʰ ˂ʶʽˍˇˎˊʴʺˋʶʽ ˖ˌ ʰˉˇˍˊʶˉˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ʴʽʰ ˉˇ˂˂ʱ 

ʵˎˋˉˊˇˋʱˊ˃ˇˋˍʰ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹΦ ɮ˂˂ʱ ˎˉʱˊ˔ˇˎ˄ ˁʰʽ ʰˊˁʶˍʱ ˒ˎˍʽˁʱ ʶʾʵʹ 

ˉˇˎ ˉˊˇˋʰˊ˃ˈˋˍʹˁʰ˄ ˁʰʽ  ʸʽʸʰ˄ʽˇˉˇʽʺʻʹˁʰ˄Φ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʷˊʶˎ˄ʰ ˁʰʽ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ  ʲʽˇˍʽˁ˗˄ ˁʰʽ ʰʲʽˇˍʽˁ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ 

ˋˎʴˁˊʾ˄ˇ˄ˍʰˌ ʽʻʰʴʶ˄ʺ ˁʰʽ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ, ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˇˉˇʾʰˌ  

ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ оΦ ɳˉʾˋʹˌΣ ˋˍˇ  ɼʶ˒ʱ˂ʰʽˇ н ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˉʾ˄ʰˁʰˌ ˃ʶ 

ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʽˁʱ ʶʾʵʹ ʴʽʰ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˍ˖˄ ʁ ʽˋʲˇ˂ʽˁ˗Σ˄ ʶˉʶˁˍʰˍʽˁ˗ ,˄ 

ʰ˂˂ˈ˔ʻˇ˄˖  ˄˒ ˎˍʽˁ˗  ˄ʁ ʽʵ̠˄Σ ˋʶ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ.  

ʅˎ˄ˇ˕ʾʸˇ˄ˍʰˌΣ ˉˇ˂˂ʱ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ʽʵʽʰʾˍʶˊʹ 

ˁʰ˂˂˖ˉʽˋˍʽˁʺ ʰ˅ʾʰ ˁʰʽ ʲˊʾˋˁˇˎ˄ ˉˇ˂˂ʷˌ  ʶ˒ʰˊ˃ˇʴʷˌ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΦ ɶ 

˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ʰˎˍˇ˒ˎ˗˄ ˒ˎˍ˗˄ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ ʷ˄ʰ ˃ʶʴʱ˂ˇ ʰˊʽʻ˃ˈ ʶʽʵ˗˄Σ 

˃ʶ ˉˇʽˁʾ˂ʰ ˁʰ˂˂˖ˉʽˋˍʽˁʱ ˋˍˇʽ˔ʶʾʰ όʶˉˇ˔ʺ ʰ˄ʻˇ˒ˇˊʾʰˌΣ ʱ˄ʻˇˌΣ ˒ˏ˂˂˖˃ʰΣ ˔ˊ˗˃ʰ 

ʲ˂ʰˋˍ˗˄ ˁΦʱΦύ ʴʽʰ ˔ˊʺˋʹ ˋˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇ ˁʰʽ ˃ʶ ˃ʶʴʱ˂ʹ ˉˊˇˋʰˊ˃ˇˋˍʽˁˈˍʹˍʰ ˁʰʽ 

ʰ˄ˍˇ˔ʺ ˋˍʽˌ ʰ˄ˍʾ˅ˇʶˌ ˍˇˉʽˁʷˌ ˋˎ˄ʻʺˁʶˌ (Nardini et al., 2014)Φ ɳˁˍˈˌ ˈ˃˖ˌ ʰˉˈ ˍˇ 
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ʰʽˋʻʹˍʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ˍʰ ʰˎˍˇ˒ˎʺ ˒ˎˍʱ ʶʾ˄ʰʽ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʰ ˋˍʽˌ ʽʵʽʰʾˍʶˊʶˌ 

ʶʵʰ˒ˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʱʻʶ ˍˈˉˇˎΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ʷ˔ˇˎ˄ ˂ʽʴˈˍʶˊʶˌ 

ʰˉʰʽˍʺˋʶʽˌ ˋʶ ʱˊʵʶˎˋʹΣ ˒ˎˍˇˉˊˇˋˍʰˋʾʰ ˁʰʽ ˋˎ˄ˍʺˊʹˋʹΣ ˃ʶʽ˗˄ˇ˄ˍʰˌ ˋʹ˃ʰ˄ˍʽˁʱ ˍˇ 

ˁˈˋˍˇˌ ʵʽʰˍʺˊʹˋʺˌ ˍˇˎˌΣ ʶ˄˗ ʰˎ˅ʱ˄ˇˎ˄ ˉʰˊʱ˂˂ʹ˂ʰ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ʰ˄ʱʵʶʽ˅ʹˌ ˁʰʽ 

ʵʽʰˍʺˊʹˋʹˌ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˁʰʽ ˍʹˌ ˉˇ˂ʽˍʽˋˍʽˁʺˌ ˁ˂ʹˊˇ˄ˇ˃ʽʱˌ ˍˇˎ ˍˈˉˇˎΦ  

ɳˉʾˋʹˌΣ ˍʰ ʽʻʰʴʶ˄ʺ ʶ˄ʰˊ˃ˇ˄ʾʸˇ˄ˍʰʽ ˉ˂ʺˊ˖ˌ ˃ʶ ˍˇ ˒ˎˋʽˁˈ ˍˇˉʾˇΣ ˋˎ˄ʵˎʱʸˇ˄ˍʰˌ  

ˋʹ˃ʰ˄ˍʽˁʱ ˇʽˁˇ˂ˇʴʽˁʱ ˇ˒ʷ˂ʹ ˁʰʽ ˎ˕ʹ˂ʷˌ ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ (Helfand et al., 

2006a).   

 

1.4. ɳˉʽ˃ʷˊˇˎˌ ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ ˁʰʽ ʅˎ ʸʺˍʹˋʹ 

ʃʰˊʱ ˍʽˌ ˉˊˇˋˉʱʻʶʽʶˌ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽΣ  ʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ˋˇʲʰˊʷˌ 

ʰˉʶʽ˂ʷˌ ˁʰʽ ˋˎ˄ʶ˔ʾʸʶʽ ˄ʰ ˃ʶʽ˗˄ʶˍʰʽ ˃ʶ ˍʰ˔ˏˍʰˍˇˎˌ ˊˎʻ˃ˇˏˌ ˉʰʴˁˇˋ˃ʾ˖ˌ (Fenu et al., 

2019; Fois et al., 2020). ʅˍʹ˄ ɼˊʺˍʹ ˍˇ ˉˊˈʲ˂ʹ˃ʰ ʰˎˍˈ ʷ˔ʶʽ ʺʵʹ ʰˊ˔ʾˋʶʽ ˄ʰ ʰˉˇˁˍʱ 

ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰˋˍʱˋʶʽˌ ˁʰʽ ʹ ˂ʺ˕ʹ ˃ʷˍˊ˖˄ ʴʽʰ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍʹˌ ʰˉ˗˂ʶʽʰˌ ʶʽʵ˗˄ 

ˁʰʽ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ʱ˃ʶˋʹΦ ɶ ʵʽʰˍʺˊʹˋʹ ˍʹˌ  ˔˂˖ˊʾʵʰˌ ˍˇˎ ˄ʹˋʽˇˏ 

ʰ˂˂ʱ ˁʰʽ ʹ ʶ˄ʹ˃ʷˊ˖ˋʹ - ʁ ˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˍˇˎ ˁˇʽ˄ˇˏΣ ʻʶ˖ˊʶʾˍʰʽ ʶˉʽˍʰˁˍʽˁʺ ʰ˄ʱʴˁʹΣ 

ˉˊʽ˄ ˔ʰʻʶʾ ˁʰʽ ʱ˂˂ˇ ˉˇ˂ˏˍʽ˃ˇ ʴʶ˄ʶˍʽˁˈ ˎ˂ʽˁˈΦ  

ʅʶ ˉˇ˂ʽˍʽˁˈ ˁʰʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʶˉʾˉʶʵˇΣ ˉʰʴˁˇˋ˃ʾ˖ˌ ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ʹ ʰ˄ʱʴˁʹ 

ʰ˄ʰʸʺˍʹˋʹˌ ˂ˏˋʶ˖˄ ʲʰˋʽˋ˃ʷ˄˖˄ ˋˍʹ ˒ˏˋʹΣ ˃ʶ ˋˁˇˉˈ ˄ʰ ˃ʶˍˊʽʰˋˍˇˏ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˇʽ 

ˉʽʷˋʶʽˌ ˋʶ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ˉˊˇˁ˂ʺˋʶʽˌ (Raymond et al., 2017)Φ ʃˇ˂˂ˇʾ ˃ʶ˂ʶˍʹˍʷˌ 

ˎˉˇˋˍʹˊʾʸˇˎ˄ ˈˍʽ ˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇ ˃ˉˇˊʶʾ ˄ʰ ˒ʽ˂ˇ˅ʶ˄ʺˋʶʽ ˋʹ˃ʰ˄ˍʽˁʱ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˁʰʽ ʴʽʰ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʴʶ˄ʽʷˌ (Flores et al., 1998; Jim, 2011; Tzoulas et 

al., 2007; Wolch et al., 2014). Mʶ ˋˁˇˉˈ ˍˇ ˃ʶˍˊʽʰˋ˃ˈ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄Σ ˉˇˎ 

ˉˊˇˁʱ˂ʶˋʶ ʹ ʶˉˇ˔ʺ ˍʹˌ ʲʽˇ˃ʹ˔ʰ˄ˇˉˇʾʹˋʹˌΣ ˉʶˊ˄˗˄ˍʰˌ ˋˍʰʵʽʰˁʱ ʰˉˈ ˍʹ˄ ζʴˁˊʽη ˋˍʹ˄ 

ζˉˊʱˋʽ˄ʹη ˎˉˇʵˇ˃ʺΣ ʶˉʽʵʽ˗ˁʶˍʰʽ ʹ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ʴʽʰ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ 

ˍʹˌ ˇʽˁˇ˂ˇʴʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌ ˋˍˇ ʰˋˍʽˁˈ ˍˇˉʾˇΣ ˃ʶ ˈ˒ʶ˂ˇˌ ˈ˔ʽ ˃ˈ˄ˇ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 

ʰ˄ʻʶˁˍʽˁ˗˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Σ ʰ˂˂ʱ ˁʰʽ ˎʴʽʷˋˍʶˊ˖˄ ˁˇʽ˄˖˄ʽ˗˄ (Lafortezza et al., 

2018)Φ ɳˉˇ˃ʷ˄˖ˌΣ ʹ ʵʹ˃ʽˇˎˊʴʾʰ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ ˃ʶ ˉˇ˂˂ʱ ˁʰʽ ʵʽʰ˒ˇˊʶˍʽˁʱ ˒ˎˍʽˁʱ 

ʶʾʵʹΣ ˍʹˌ ʽʻʰʴʶ˄ˇˏˌ ˔˂˖ˊʾʵʰˌΣ ˋʶ ʰˊ˃ˇ˄ʽˁˇˏˌ ˋˎ˄ʵˎʰˋ˃ˇˏˌ ʰ˄ʻʷ˖˄ ˁʰʽ ˒ˎ˂˂˗˃ʰˍˇˌ 

˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʽ˒ʷˊˇˎ˄ ʷ˄ʰ ˎ˕ʹ˂ˈ ʰʽˋʻʹˍʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˋʹ˃ʰ˄ˍʽˁʱ 

ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΣ ˃ʶ ˒ˎˋʽˁʷˌ-˒ʽ˂ʽˁʷˌ ˉˊˇˌ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˂ˏˋʶʽˌ  

όbŜǎǎƘǀǾŜǊ Ŝǘ ŀƭΦΣ нлмтύ.  

ɼʰʻʽˋˍ˗˄ˍʰˌ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ʰˉʰˊʰʾˍʹˍʹ ˉˊˇːˉˈʻʶˋʹ ˍ˖˄ 

ʲʽ˗ˋʽ˃˖˄ ˇʽˁˇˍˈˉ˖˄ (Tzoulas et al., 2007)Σ ˋˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇΣ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˇ 

ˉˇ˂ʶˇʵˇ˃ʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˁʰʽ ˇ ˋ˔ʶʵʽʰˋ˃ˈˌ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ ˍˇˉʾˇˎΣ ˄ʰ 

ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʲʱˋʶʽ ʰˎˍʺˌ ˍʹˌ ʰˊ˔ʺˌΦ ʊʽ˂ʽˁˈˌ ˉˊˇˌ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ 

˒ˎˍ˗˄Σ ˋˍˊʰˍʹʴʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌΣ ˉˊʷˉʶʽ ˄ʰ ʴʾ˄ʶˍʰʽ ˍˈˋˇ ˋ ʁʽʵʽ˖ˍʽˁˇˏˌ ˈˋˇ ˁʰʽ ˋ ʁ

ʵʹ˃ˈˋʽˇˎˌ ˔˗ˊ˖˄Σ ʰˁˈ˃ʰ ˁʰʽ ʴʽʰ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˒ˎˋʽˁ˗˄ ˉʶˊʽˇ˔˗˄Σ ˉˇˎ ʷ˔ˇˎ˄ 

ˉ˂ʹʴʶʾ ʰˉˈ ˁʰˍʰˋˍˊˇ˒ʷˌΣ ˒ˎˋʽˁʷˌ ˁʰʽ ˃ʹΣ ˈˉ˖ˌ ˇʽ ˉˎˊˁʰʴʽʷˌΣ ˇʽ ˉ˂ʹ˃˃ˏˊʶˌ ˁΦʱΦ ʆˇ 

ʽʵʰ˄ʽˁˈ ʶʾ˄ʰʽ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ʶ ˍʹ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍˇˉʽˁʺˌ 

ˉˊˇʷ˂ʶˎˋʹˌΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ʶʽʵ˗˄ ˃ˉˇˊʶʾ ˄ʰ ʰˎ˅ʺˋʶʽ ˍʹ˄ 
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ʰ˄ʻʶˁˍʽˁˈˍʹˍʰ ˍ˖˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄ ʶ˄ʱ˄ˍʽʰ ˋˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ˁʰʽ ˄ʰ 

ˁʰˍʰˉˇ˂ʶ˃ʺˋʶʽ ˍʹ˄ ʶ˅ʱˉ˂˖ˋʹ ˍ˖˄ ˔˖ˊˇˁʰˍʰˁˍʹˍʽˁ˗˄ ʶʽˋʲʰ˂˂ˈ˄ˍ˖˄ ʰ˂˂ˈ˔ʻˇ˄˖˄ 

ʶʽʵ˗˄Σ ˈˉ˖ˌ ʰ˄ʰ˂ˏʶˍʰʽ ˁʰʽ ˋˍʰ ʶˉˈ˃ʶ˄ʰ ˁʶ˒ʱ˂ʰʽʰΦ ɳ˄ʹ˃ʷˊ˖ˋʹ ˍˇˎ ˁˇʽ˄ˇˏ ˁʰʽ 

ʵʹ˃ʽˇˎˊʴʾʰ ˔ˊʹˋˍʽˁ˗˄ ʶˊʴʰ˂ʶʾ˖˄ ʰˉˇ˒ˎʴʺˌ ʰ˂˂ˈ˔ʻˇ˄˖˄ ˔˖ˊˇˁʰˍʰˁˍʹˍʽˁ˗˄ 

˒ˎˍ̔ˁ ˗˄ ʶʽʵ˗˄ ˁ ʰʽ ˔ˊʺˋʹˌ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌΣ ʰ˄ʻʶˁˍʽˁ˗˄ ˋˍʽˌ ˎˉʱˊ˔ˇˎˋʶˌ 

ʶʵʰ˒ˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌΣ ʴʽʰ ʴʶ˖ˊʴʽˁˇˏˌ ʺ ˁʰ˂˂˖ˉʽˋˍʽˁˇˏˌ ˋˁˇˉˇˏˌΣ ʶʾ˄ʰʽ ˉ˂ʷˇ˄ 

ʰˉʰˊʰʾˍʹˍʰΣ ˈˉ˖ˌ ʻʰ ʰ˄ʰ˂ˎʻˇˏ˄ ˁʰʽ ˋˍˇ ʶˉˈ˃ʶ˄ˇ ˁʶ˒ʱ˂ʰʽˇΦ 

ɶ ʰ˄ʱʴˁʹ ˉˊˇˋˍʰˋʾʰˌ ˍˇˎ ˒ˎˋʽˁˇˏ ˁʶ˒ʰ˂ʰʾˇˎ ˍʹˌ ɼˊʺˍʹˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ˎ˕ʹ˂ʺˌ 

ˋʹ˃ʰˋʾʰˌΣ ˈ˔ʽ ˃ˈ˄ˇ ʶˉʶʽʵʺ ˇʽ ˔ˊʺˋʶʽˌ ʰˎˍ˗˄ ˍ˖˄ ˒ˎˍ˗˄ ˁʶˊʵʾʸˇˎ˄ ˋˎ˄ʶ˔˗ˌ ʷʵʰ˒ˇˌ 

ˋˍˇˎˌ ˍˇ˃ʶʾˌ ˍʹˌ ʽʰˍˊʽˁʺˌΣ ˒ʰˊ˃ʰˁˇ˂ˇʴʾʰˌ ˁʰʽ ʵʽʰˍˊˇ˒ʺˌΣ ʰ˂˂ʱ ˁʰʽ ʶˉʶʽʵʺ 

ˋʹ˃ʰ˄ˍʽˁʱ ʶʾʵʹ ˍʹˌ ʱˎ˂ʹˌ ˉˇ˂ʽˍʽˋˍʽˁʺˌ ˃ʰˌ ˁ˂ʹˊˇ˄ˇ˃ʽʱˌ ˔ʱ˄ˇ˄ˍʰʽΣ ˁʱˍ˖ ʰˉˈ 

ʰ˄ʻˊ˗ˉʽ˄ʶˌ ˉʽʷˋʶʽˌ ˁʰʽ ʶˋ˒ʰ˂˃ʷ˄ʶˌ ˉˊʰˁˍʽˁʷˌΦ ɶ ˉ˂ˇˏˋʽʰ ˁʰʽ ˃ˇ˄ʰʵʽˁʺ ˔˂˖ˊʾʵʰ ˍʹˌ 

ɼˊʺˍʹˌ ˉˊˇˋʶ˂ˁˏʶʽ ʶˉʽˋˍʺ˃ˇ˄ʶˌΣ ˍˇˎˊʾˋˍʶˌΣ ʲˇˍʰ˄ʽˁˇˏˌΣ ʶ˃ˉˈˊˇˎˌ ˁΦʱΦ ʰˉˈ ˈ˂ˇ ˍˇ˄ 

ˁˈˋ˃ˇΦ ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊʹ ˉˊˇˋˍʰˋʾʰ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˁʰʽ ˁˎˊʾ˖ˌ ˍ˖˄ 

ʶ˄ʵʹ˃ʽˁ˗˄ ˍˇˎ ˄ʹˋʽˇˏΣ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˎ˂ˇˉˇʽʹʻʶʾ ˉˊʽ˄ ˄ʰ ʶʾ˄ʰʽ ˉˇ˂ˏ ʰˊʴʱΦ ʆʰ ʽʻʰʴʶ˄ʺ 

˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌΣ ʰˉˇˍʷ˂ʶˋʰ˄ ˁʰʽ ʰˉˇˍʶ˂ˇˏ˄ ʰ˄ʰˉˈˋˉʰˋˍˇ ˁˇ˃˃ʱˍʽ ˋˍʹ ʸ˖ʺ ˍˇˎ 

ˁˊʹˍʽˁˇˏΣ ˔ʰˊʾʸˇ˄ˍʰˌ ˉˇ˂˂ʰˉ˂ʱ ˇ˒ʷ˂ʹ ˋˍʹ ʸ˖ʺ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʷˌ 

˂ʶʽˍˇˎˊʴʾʶˌ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˇˎ ˄ʹˋʽˇˏΦ ʃˊˇˋ˒ʷˊˇˎ˄ ʶˉʾˋʹˌ ˉˇ˂ˎʱˊʽʻ˃ʶˌ ˔ˊʺˋʶʽˌ 

ˁʰʽ ˉˊˇˇˉˍʽˁʷˌ ˉˊˇˋˇʵˇ˒ˈˊʰˌ ʰ˅ʽˇˉˇʾʹˋʹˌΣ ˉˇˎ ʵʶ˄ ʷ˔ˇˎ˄ ˈ˃˖ˌ ˃ʶ˂ʶˍʹʻʶʾ ʰˊˁʶˍʱ 

˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΦ ɶ ˉʰˊˇˏˋʰ ʵʽʵʰˁˍˇˊʽˁʺ ʶˊʴʰˋʾʰ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ ˄ʷʶˌ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ˁʰʽ ˄ʰ ˋˎ˃ʲʱ˂ʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ʶˁˍˈˌ ʰˉˈ ˍʹ˄ ˉˊˇˇˉˍʽˁʺ 

ˇʽˁˇ˄ˇ˃ʽˁʺˌ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌΣ ˋˍʹ˄ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ 

ˁʰʽ ʲʶ˂ˍʾ˖ˋʹ-ʰˏ˅ʹˋʹ ˍʹˌ ˎʴʶʾʰˌ ˁʰʽ ʶˎʹ˃ʶˊʾʰˌ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎΦ 
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ɼɳʊɮɽɮɹʁ н 

ʃɳɹʄɮɾɮʆɹʅɾʁʅ ɼɮɹ ɰɹɰɽɹʁɱʄɮʊɹɼɶ 

ɮɿɮɵɶʆɶʅɶ ʆʍɿ ʃʁɹɼɹɽʍɿ ʋʄɶʅɳʍɿ рн 

ɹɸɮɱɳɿʍɿ ʊʇʆɹɼʍɿ ɳɹɲʍɿ ʆɶʅ ɼʄɶʆɶʅ 

 

нΦмΦ ɳʽˋʰʴ˖ʴʺ 

ʅˍʹ ˃ʶˋˇʴʶʽʰˁʺ ʸ˗˄ʹ ʰ˂˂ʱ ˁʰʽ ʴʶ˄ʽˁˈˍʶˊʰ ˋˍʹ ˃ʰˁˁʾʰΣ ʹ ˉʽˇ ʵˏˋˁˇ˂ʹ 
ˉʶˊʾˇʵˇˌ ˍˇˎ ʷˍˇˎˌΣ ʶʾ˄ʰʽ ˍˇ ˃ʰˁˊˏ ˁʰʽ ʱ˄ˎʵˊˇ ʵʽʱˋˍʹ˃ʰΣ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍʹ˄ 
ˁʰ˂ˇˁʰʽˊʽ˄ʺ ˉʶˊʾˇʵˇ (Larcher, 2000). ʁʽ ʰˁˍʷˌ ˁʰʽ ˍʰ ˄ʹˋʽʱ ˍʹˌ ɾʶˋˇʴʶʾˇˎ 
ʰ˄ʰ˃ʷ˄ʶˍʰʽ ˄ʰ ʲˊʶʻˇˏ˄ ˋˍˇ ʶˉʾˁʶ˄ˍˊˇ ˁ˂ʽ˃ʰˍʽˁ˗˄ ʰ˂˂ʰʴ˗˄ ˃ʶ ˋʹ˃ʰ˄ˍʽˁˈ ʰ˄ˍʾˁˍˎˉˇ  
ʶˉʾ ˍ˖˄ ˎʵˊˇˁ˂ʽ˃ʰˍʽˁ˗˄ ˉˊˇˍˏˉ˖˄  ό.ƭǀǎŎƘƭ Ŝǘ ŀƭΦΣ нлмфΤ YǊŜƛōƛŎƘ Ŝǘ ŀƭΦΣ нлннΣ 
Nerantzaki et al., 2019; Tramblay et al., 2020). ʆʰ ˁ˂ʽ˃ʰˍʽˁʱ ˃ˇ˄ˍʷ˂ʰ ˉˊˇʲ˂ʷˉˇˎ˄ 
ˁʰˍʰˉˈ˄ʹˋʹ ˂ˈʴ˖ ˎʵʰˍʽˁˇˏ ʽˋˇʸˎʴʾˇˎ (Koutroulis et al., 2013; Ludwig et al., 2011) ˃ ʶ 
ʰˏ˅ʹˋʹ ˋˍʹ ˋˎ˔˄ˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʷ˄ˍʰˋʹ ˍ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ ˅ʹˊʰˋʾʰˌ (Dai, 2012). 
ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˁ˂ʽ˃ʰˍʽˁˈ ˋʶ˄ʱˊʽˇ wŜǇǊŜǎŜƴǘŀǘƛǾŜ /ƻƴŎŜƴǘǊŀǘƛƻƴ tŀǘƘǿŀȅ όw/tύ уΦрΣ 
ˍˇ ˍʷ˂ˇˌ ˍˇˎ нмˇˎ ʰʽ˗˄ʰ ʻʰ ʲˊʶʽ ˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˃ʶˋˇʴʶʽʰˁʷˌ ˉʶˊʽˇ˔ʷˌ ˅ʹˊˈˍʶˊʶˌ 
ˁʰˍʱ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˃ʾʰ ˁʰˍʹʴˇˊʾʰ ˋˍʹ˄ ˁ˂ʾ˃ʰˁʰ ˍˇˎ ʵʶʾˁˍʹ ˅ʹˊˈˍʹˍʰˌ (Daliakopoulos 
et al., 2017). 

 O̔  ʰʴˊˇˍʽˁʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʶˎʻˏ˄ˇ˄ˍʰʽ ʴʽʰ ˍˇ ур҈ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ 
ˁʰˍʰ˄ʱ˂˖ˋʹˌ ˄ʶˊˇˏΣ ʹ ˇˉˇʾʰ ˉˊˇʲ˂ʷˉʶˍʰʽ ˄ʰ ʵʽˉ˂ʰˋʽʰˋˍʶʾ ˃ʷ˔ˊʽ ˍˇ нлрл (Pfister et 
al., 2011). ɶ ʰˏ˅ʹˋʹ ˍʹˌ ʱˊʵʶˎˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ʰˁˇˏˋʽʰ ˋʶ ˋˎˋˋ˗ˊʶˎˋʹ 
ʰ˂ʰˍˈˍʹˍʰˌ (Perri et al., 2021) ˁʰʽ ˎˉˇʲʱʻ˃ʽˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌ (Daliakopoulos et al., 
2016). ɶ ˅ʹˊʰˋʾʰΣ ˇʽ ʰˁˊʰʾʶˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˁʰʽ ʹ ʰ˂ʱˍ˖ˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌ ʶʾ˄ʰʽ 
ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ˉˊˇˁ˂ʺˋʶʽˌΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶˉʹˊʶʱˋˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ ˒ˎˋʽˇ˂ˇʴʽˁʺ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˍ˖˄ ˒ˎˍ˗˄ όˉˊˇˋ˖ˊʽ˄ʱ ʺ ˃ˈ˄ʽ˃ʰύ ʰ˂˂ʱ ˁʰʽ ˍʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍʹˌ 
ˉʰˊʰʴ˖ʴʺˌ ʺ ˍ˖˄ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎΣ ʶʽʵʽˁʱ ˋˍʽˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ˄ˈˍʽʰˌ ɾʶˋˇʴʶʾˇˎ 
όaŀǊŀƷƽƴ-WƛƳŞƴŜȊ Ŝǘ ŀƭΦΣ нлннΤ ¢ǊŀōŜƭǎƛ Ŝǘ ŀƭΦΣ нлмфΤ ±ƛƭƭŀƴƛ Ŝǘ ŀƭΦΣ нлннύ. ʁʽ ʰˋˍʽˁʷˌ 
ˉʶˊʽˇ˔ʷˌ ʰ˄ ˁʰʽ ˁʰ˂ˏˉˍˇˎ˄ ˂ʽʴˈˍʶˊˇ ʰˉˈ ˍˇ о҈ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ʴʹˌΣ ˒ʽ˂ˇ˅ʶ˄ˇˏ˄ 
ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˍˇ ˃ʽˋˈ ˉʰʴˁˈˋ˃ʽˇ ˉ˂ʹʻˎˋ˃ˈ ˃ʶ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ˉʰˊʱʴˇ˄ˍʶˌΣ ˉˇˎ 
ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˋʶ ˉˇʽˁʾ˂ʶˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ (Heusinger et al., 
2018; Wang et al., 2019) ˁ ʰʽ ˉˊˇˁ˂ʺˋʶʽˌ ʲʽ˖ˋʽ˃ˈˍʹˍʰˌ ˋˍˇˎˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ.  

 ʁʽ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ʶˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ˉʽʷˋʶʽˌΣ ʰ˄ʰʴˁʱʸˇˎ˄ ˍˇˎˌ ʰʴˊˈˍʶˌ ˄ʰ 
ʰ˂˂ʱʸ̌ ˎ˄ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʺ ˋˎˋˍʺ˃ʰˍʰ ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʰˎ˅ʺˋʶʽ 
ˍˇ ˁˈˋˍˇˌ ˉʰˊʰʴ˖ʴʺˌ ʺ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ ˃ʶʽ˖˃ʷ˄ʹ ʰˉˈʵˇˋʹ ˁʰ˂˂ʽʶˊʴʶʽ˗˄ (Cuevas et 
al., 2019), ʽʵʽʰʾˍʶˊʰ ˈˍʰ˄ ʵʶ˄ ʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ˇʽ ˇˊʻʷˌ ʴʶ˖ˉˇ˄ʽˁʷˌ ˉˊʰˁˍʽˁʷˌΦ 
ɳˉʽˉ˂ʷˇ˄Σ ˋˍˇˎˌ ʰˋˍʽˁˇˏˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ ʰ˄ˍʾ ˄ʰ ʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ 
ˉˊˇˋʶʴʴʾˋʶʽˌΣ ʺ ʶˉʽ˂ˇʴʺ ʲʱˋʶʽ ˍʹˌ ʰ˄ʻʶˁˍʽˁˈˍʹˍʱˌ ˍˇˎˌΣ ˍʰ ˒ˎˍʱ ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˃ʶ ˃ˈ˄ˇ 
ʴ˄˗˃ˇ˄ʰ ˍʹ˄ ˁʰ˂˂˖ˉʽˋˍʽˁʺ ˍˇˎˌ ʰ˅ʾʰ (Christoforidi et al., 2022d, 2022e; van 
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Mechelen et al., 2014)Φ ɳˁˍˈˌ ʰˉˈ ˍˇ ˉˊˇˁˏˉˍˇ˄ ʰˎ˅ʹ˃ʷ˄ˇ ˁˈˋˍˇˌ ˋˎ˄ˍʺˊʹˋʹˌ ˁʰʽ 
ˁʰˍʰ˄ʱ˂˖ˋʹˌ ˄ʶˊˇˏΣ ʰˎˍʱ ˍʰ ˒ˎˍʱΣ ˉˇˎ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ʰ˂˂ˈ˔ʻˇ˄ʰΣ ˉˊˇʲ˂ʷˉʶˍʰʽ ˈˍʽ 
ʻʰ ˔ʰʻˇˏ˄ ˎˉˈ ˍʽˌ ˍˊʷ˔ˇˎˋʶˌ ˉʽʷˋʶʽˌ ʺ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˃ʶ˂˂ˇ˄ˍʽˁ˗˄ ʰˎ˅ʹ˃ʷ˄˖˄ 
ʰˁˊʰʾ˖˄ ˒ʰʽ˄ˇ˃ʷ˄˖˄ (Daliakopoulos et al., 2017b; Kreibich et al., 2022). ʇˉˈ ʰˎˍʷˌ 
ˍʽˌ ˋˎ˄ʻʺˁʶˌΣ ʹ ʶˉʽ˂ˇʴʺ ˒ˎˍ˗˄ ʶʾ˄ʰʽ ˁˊʾˋʽ˃ʹˌ ˋʹ˃ʰˋʾʰˌ ˋʶ ˈ˂ʰ ˍʰ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΣ 
ˉˇˎ ʵʽʰ˔ʶʽˊʾʸʶˍʰʽ ˇ ʱ˄ʻˊ˖ˉˇˌΣ ˍˈˋˇ ʴʽʰ ˍʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˈˋˇ ˁʰʽ ʴʽʰ ˍʽˌ ˎˉʹˊʶˋʾʶˌ 
ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ʲʽˇ˃ʱʸʰˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍʹ 
ʵʽʰ˔ʶʾˊʽˋʹ ˍˇˎ ˄ʶˊˇˏΣ ˍˇˎ ʶʵʱ˒ˇˎˌ ˁΦʱΦ (Schwilch et al., 2018). ʃʰˊʷ˔ˇ˄ˍʰˌ ʱ˃ʶˋˇ 
ʰ˄ˍʾˁˍˎˉˇ ˁʰʽ ˋˍʹ˄ ʶˎʹ˃ʶˊʾʰ ˍ˖˄ ˉˇ˂ʽˍ˗˄ ʺ ˍʹ˄ ʶ˄ʻʱˊˊˎ˄ˋʹ  ˋˎ˃ˉʶˊʽ˒ˇˊ˗˄ ˉˇˎ 
ˉˊˇʱʴˇˎ˄ ˍʹ˄ ˎʴʶʾʰΦ  

ʊˎˋʽˁʷˌ ˂ˏˋʶʽˌ ˉˊˇˋʰˊ˃ˇʴʺˌ ˎˉʱˊ˔ˇˎ˄ ʺʵʹ ˋˍʹ ʴʶ˄ʶˍʽˁʺ ʵʶ˅ʰ˃ʶ˄ʺ ˍʹˌ  
˃ʶˋˇʴʶʽʰˁʺˌ ˔˂˖ˊʾʵʰˌΣ ʹ ˇˉˇʾʰ ʶˎʵˇˁʽ˃ʶʾ ˋʶ ˃ʽʰ ˉˇʽˁʽ˂ʾʰ ˇʽˁˇˍˈˉ˖˄ ˉˇˎ 
ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ˉʽˇ ʶˏ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ ʷ˖ˌ ˍʽˌ ʰˉˈˍˇ˃ʶˌ ˉ˂ʰʴʽʷˌ ˃ʶ ˊʹ˔ʱ 
ˋˍˊʰʴʴʽʸˈ˃ʶ˄ʰ ʶʵʱ˒ʹΣ ˈˉ˖ˌ ʰ˄ʰ˂ˏʻʹˁʶ ˁʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ м. ̱ ʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΦ 
ʰ ˃ʶˋˇʴʶʽʰˁʱ ˒ˎˍʱ ˎˉˈˁʶʽ˄ˍʰʽ ˋˎ˄ʶ˔˗ˌ ˋʶ ˉˇʽˁʾ˂ʶˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ˉʽʷˋʶʽˌ ˁʰʽ 
ʷ˔ˇˎ˄ ʰ˄ʰˉˍˏ˅ʶʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ʶˉʽʲʽ˗˄ˇˎ˄ ʶ˄ʶˊʴˇˉˇʽ˗˄ˍʰˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ˁʰʽ 
ˋˍˊʰˍʹʴʽˁʷˌ ˉˊˇˋʰˊ˃ˇʴʺˌ (Salleo and Nardini, 2000; Seleiman et al., 2021)Φ ɶ 
˃ʁ ˋˇʴʶʽʰˁʺ ʲ˂ʱˋˍʹˋʹ ˋˎ˄ʵˎʱʸʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ˁʰʽ ʻʶˊʰˉʶˎˍʽˁʷˌ 
ʽʵʽˈˍʹˍʶˌ (Andrade et al., 2018; Psaroudaki et al., 2012; Visioli et al., 2004), ˎ˕ʹ˂ʺ 
ʵʽʰˍˊˇ˒ʽˁʺ (Krigas et al., 2015; Liolios et al., 2010) ˁ ʰʽ ˇʽˁˇ˄ˇ˃ʽˁʺ ʰ˅ʾʰΣ ˉˇˎ ˇ˒ʶʾ˂ʶˍʰʽ 
ˋˍʽˌ ˉˇʽˁʾ˂ʶˌ ˔ˊʺˋʶʽˌ ʰˉˈ ˍˇ ˉʰˊʶ˂ʻˈ˄ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΦ ɳˉʽˉ˂ʷˇ˄Σ ˉˇ˂˂ʱ ʰˉˈ ˍʰ 
ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ʽʵʽʰʾˍʶˊʹ ˁʰ˂˂˖ˉʽˋˍʽˁʺ ʰ˅ʾʰ όˉΦ˔Φ ʱ˄ʻˇˌΣ 
˒ˏ˂˂˖˃ʰΣ ˔ˊ˗˃ʰ ʲ˂ʰˋˍˇˏΣ ˋ˔ʺ˃ʰ ˁΦʱΦύ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ˋˍʹ˄ 
ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎ (Nardini et al., 2014). ʃˇ˂˂ʱ ʰˉˈ  ʰˎˍʱ ˍʰ ʶʾʵʹ ʵʶ˄ ʷ˔ˇˎ˄ 
˃ʶ˂ʶˍʹʻʶʾ ʰˊˁʶˍʱ ˁʰʽ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ʶ˄ʵʽʰ˒ʷˊˇˎˋʶˌ  ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ ˁʰʽ 
ʲʽ˗ˋʽ˃ʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌΦ ʃˊˇˍʱˋʶʽˌ ʰ˅ʽˇˉˇʾʹˋʹˌ ˎˉʱˊ˔ˇˎ˄ ˋʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ʲʱˋʶʽˌ 
ʵʶʵˇ˃ʷ˄˖˄ (ˉΦ˔Φ Fern, 1997; Fraser, 2020; Matthews et al., 2009; Tankersley, 2006) ̋  
ʲʱˋʶʽˌ ʶˊʴʰ˂ʶʾ˖˄ ʶˉʽ˂ˇʴʺˌ ˒ˎˍ˗˄ (ˉΦ˔Φ Ellis et al., 2005; Fremout et al., 2022; Reeves 
et al., 2022; Vogt et al., 2017) ˈˉˇˎ ˁʰ˃ʾʰ ʶˊʴʰˋʾʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ 
ʰ˄ʰʸʺˍʹˋʹΣ ʵʶ˄ ʷ˔ʶʽ ʶˉʽˁʶ˄ˍˊ˖ʻʶʾ ˋʶ ˃ʶˋˇʴʶʽʰˁʱ ˒ˎˍʱ ʴʶ˄ʽˁˈˍʶˊʰ ˁʰʽ ʽʻʰʴʶ˄ʺ ˍʹˌ 
ɼˊʺˍʹˌ ʶʽʵʽˁˈˍʶˊʰΦ  

ʆʰ ˁˊʹˍʽˁʱ ˒ˎˍʱΣ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʽʵʽʰʾˍʶˊˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʰˁˈ˃ʰ ˁʰʽ ʴʽʰ ˍʹ 
ʵʽʰˍˊˇ˒ʺ ʺ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰΦ ɶ ˃ʶˍʰˋˍˊˇ˒ʺ ˋʶ ˎʴʽʶʽ˄ˈˍʶˊʰ ˃ʶ˂˂ˇ˄ˍʽˁʱ 
ʵʽʰˍˊˇ˒ʽˁʱ ˉˊˈˍˎˉʰΣ ʻʰ ʶˉʽ˒ʷˊʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰˍˊˇ˒ʽˁʷˌ ʰ˂˂ʰʴʷˌΣ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ˃ʶʾ˖ˋʹˌ ˉʱ˄˖ ʰˉˈ ˍˇ рл҈ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌ 
ʰ˄ʻˎʴʽʶʽ˄˗˄ ˍˊˇ˒ʾ˃˖˄ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ млл҈ ʰˏ˅ʹˋʹ ˋˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ˎʴʽʶʽ˄˗˄ 
ˍˊˇ˒ʾ˃˖˄ (Willett et al., 2019)Σ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˉˊˇˋˇʵˇ˒ˈˊʶˌ ˉˊˇˇˉˍʽˁʷˌ ʴʽʰ ˍʹ˄ 
ʰ˄ʱʵʶʽ˅ʹ ˁʰʽ ˁʰ˂˂ʽʷˊʴʶʽʰ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰˍˊˇ˒ʽˁʺ ʰ˅ʾʰΦ ʆʰ 
ʵʽʰˍˊˇ˒ʽˁʱ ˉˊˈˍˎˉʰ ˉˇˎ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʶˎˊʷ˖ˌΣ ˈˉ˖ˌ ˍʰ ʶˎˊ˖ˉʰʿˁʱ ˁʰʽ ˍʰ ʵˎˍʽˁʱΣ 
ʰˋˁˇˏ˄ ˉʽʷˋʶʽˌ ˋˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˍˈˋˇ ˋˍʹ˄ ɳˎˊ˗ˉʹ ˈˋˇ ˁʰʽ ˉʰʴˁˇˋ˃ʾ˖ˌΣ ˁʰʽ ʹ 
ˋˍˊˇ˒ʺ ˉˊˇˌ ʷ˄ʰ ʲʽ˗ˋʽ˃ˇ ʵʽʰˍˊˇ˒ʽˁˈ ˉˊˈˍˎˉˇ ʷ˔ʶʽ ˁʰˍʰˋˍʶʾ ˉ˂ʷˇ˄ ʶˉʽˍʰˁˍʽˁʺ 
ʰ˄ʱʴˁʹΦ ɳˉʰ˄ʰˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈˌ ˍ˖˄ ˁʰ˂˂ʽʶˊʴʶʽ˗˄ ˁʰʽ ˍ˖˄ ʴʶ˖ˊʴʽˁ˗˄ 
ˉˊˇˍʶˊʰʽˇˍʺˍ˖˄ ʰˉˈ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˎ˕ʹ˂˗˄ ˉˇˋˇˍʺˍ˖˄ ˍˊˇ˒ʾ˃˖˄ ˋˍʹ˄ ˉʰˊʰʴ˖ʴʺ 
ˎʴʽʶʽ˄˗˄ ˍˊˇ˒ʾ˃˖˄Σ ˃ˉˇˊʶʾ ˄ʰ ʲˇʹʻʺˋʶʽ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˍˇˉʽˁʺˌ ˔˂˖ˊʾʵʰˌ ʰ˂˂ʱ 
ˁʰʽ ˄ʰ ʶ˄ʽˋ˔ˏˋʶʽ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˃ʽʰ ˋˍˊˇ˒ʺ ʰˉˈ 
ˍˇ ʶˎˊ˖ˉʰʿˁˈ ˋˍˇ ˃ʶˋˇʴʶʽʰˁˈ ʵʽʰˍˊˇ˒ʽˁˈ ˉˊˈˍˎˉˇΣ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ 
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ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ʴʹˌΣ ˁʰˍʱ мл Ƴ2κˁʱˍˇʽˁˇκʹ˃ʷˊʰΣ ˋʶ нпл ˂ʾˍˊʰκˁʱˍˇʽˁˇκʹ˃ʷˊʰ 
ʶ˅ˇʽˁˇ˄ˈ˃ʹˋʹ ˄ʶˊˇˏΣ ˋʶ  о ƪƎ /h2 κˁʱˍˇʽˁˇκʹ˃ʷˊʰ ˃ʶʾ˖ˋʹ ˍ˖˄ ʶˁˉˇ˃ˉ˗˄ ʰʶˊʾ˖˄ 
ʻʶˊ˃ˇˁʹˉʾˇˎ ˁʰʽ нл Ǝ th4 ʽˋˇʵˏ˄ʰ˃ʰκˁʱˍˇʽˁˇκʹ˃ʷˊʰ ˃ʶʾ˖ˋʹ ˍˇˎ ʵˎ˄ʰ˃ʽˁˇˏ 
ʶˎˍˊˇ˒ʽˋ˃ˇˏ (Belgacem et al., 2021)Φ ʃʰˊʱ˂˂ʹ˂ʰ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍʹˌ ʶˎˊˏˍʶˊʹˌ 
ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ ʰˎ˅ʱ˄ʶʽ  ʴʽʰ ˍʽˌ ˉˇʽˁʾ˂ʶˌ ˔ˊʺˋʶʽˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ  ˍʰ 
ˇˉˇʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˃ʽʰ ˉˇ˂ˏ ʶ˄ʵʽʰ˒ʷˊˇˎˋʰ ˉˊˈˍʰˋʹ ʴʽʰ ˁʹˉˇˍʶ˔˄ʽˁʺΣ 
ʲʽˇ˃ʹ˔ʰ˄ʽˁʺΣ ˒ʰˊ˃ʰˁʶˎˍʽˁʺΣ ʵʽʰˍˊˇ˒ʽˁʺ ˁΦʱΦ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹΦ  

ʅˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˁʶ˒ʱ˂ʰʽˇΣ ɻ ʾ˄ˇ˄ˍʰʽ ʰˉʰ˄ˍʺˋʶʽˌ ʴʽʰ ˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰΥ  
ζˉ̌ʽʶˌ ʶʾ˄ʰʽ ˇʽ ʽʵʽʰʽˍʶˊˈˍʹˍʶˌ ˁʰʽ ˇʽ ˉˇʽˁʾ˂ʶˌ ˔ˊʺˋʶʽˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˁʰʽ ˇʽ 
ʰ˄ˇ˔ʷˌ ˍˇˎˌ ˋʶ ʰʲʽˇˍʽˁʷˌ ˁʰˍʰˉˇ˄ʺˋʶʽˌΤηΦ ʃʁ ˊʽʴˊʱ˒ˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˃ʽʰˌ 
ˉˇ˂ˏ˔ˊˇ˄ʹˌ ˉˇˋˇˍʽˁʺˌ ʰ˂˂ʱ ˁˎˊʾ˖ˌ ˉˇʽˇˍʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌΣ ʹ ˇˉˇʾʰ ˅ʶˁʾ˄ʹˋʶ ˍˇ 
мффс ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉʱ˄˖ ʰˉˈ тл ʽʻʰʴʶ˄ʺ ˃ʶˋˇʴʶʽʰˁʱ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˉˇˎ 
˒ˎˍʶˏˍʹˁʰ˄ ˁʰʽ ˋˎ˄ʷ˔ʽˋʰ˄ ˄ʰ ˉʰˊʰˁˇ˂ˇˎʻˇˏ˄ˍʰʽ ˋʶ ʽʵʽ˖ˍʽˁˇˏˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ 
ˁˇʽ˄ˈ˔ˊʹˋˍˇˎˌ ʽʵʽ˖ˍʽˁˇˏˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ όˉΦ˔Φ ˁʺˉˇʽ ˅ʶ˄ˇʵˇ˔ʶʾ˖˄ύΣ ʵʹ˃ˈˋʽˇˎˌ 
˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ ˁʰʽ ˋˍˇ ɳ˂˂ʹ˄ʽˁˈ ɾʶˋˇʴʶʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ όɳɽɾɳʃɮύΣ ˎˉˈ 
ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʶʵʰ˒ˇ˂ˇʴʽˁʷˌ ˁʰʽ ˃ʽˁˊˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˍʹˌ ɼˊʺˍʹˌΦ ɾʶ ˁʾ˄ʹˍˊˇ 
ʰˎˍʺ ˍʹ ˃ʰˁˊˈ˔ˊˇ˄ʹ ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʽʰ ˋˎˋˍʹ˃ʰˍʽˁʺ 
ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ʰˎˍ˗˄ ˍ˖˄ ˒ˎˍ˗˄Σ ʴʽʰ ˄ʰ ʶˉʽˁˎˊ˖ʻˇˏ˄ ˍʰ ʶ˃ˉʶʽˊʽˁʱ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˄ʰ ˉˊˇˋʵʽˇˊʽˋˍˇˏ˄ ˉˇʽʰ ʵʶ˄ ʶʾ˔ʰ˄ ˃ʶ˂ʶˍʹʻʶʾ ˁʰʽ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄ 
ˉˊˈˋʻʶˍʶˌ ˔ˊʺˋʶʽˌΣ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˉʰˊʰˁʽ˄ʺˋˇˎ˄ ˍʹ˄ ʶˎˊˏˍʶˊʹ ʰˉˇʵˇ˔ʺ ˁʰʽ 
ʰ˅ʽˇˉˇʾʹˋʺ ˍˇˎˌΦ  

 

нΦнΦ ʇ˂ʽˁʱ ˁʰʽ ˃ ʷʻˇʵˇʽ  

2.2.1. ɾʶ˂ʷˍʹ ̄ ʶˊʾˉˍ˖ˋʹˌ 

ɶ ɼˊʺˍʹΣ ˈˉ˖ˌ ˁʰʽ ʱ˂˂ʰ ˄ʹˋʽʱ ˍʹˌ ɾʶˋˇʴʶʾˇˎΣ ʶ˅ʰˊˍʱˍʰʽ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ 
ʰˉˈ ˍˇˎˌ ˎˉˈʴʶʽˇˎˌ ˎʵʱˍʽ˄ˇˎˌ ˉˈˊˇˎˌΣ ʷ˄ʰ ˉˊˈʲ˂ʹ˃ʰ ˉˇˎ ʺʵʹ ʶˉʽʵʶʽ˄˗˄ʶˍʰʽ ʰˉˈ 
ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˂ˈʴ˖ ˍʹˌ ˁ ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌ (Koutroulis et al., 2016), 
ˈˉ˖ˌ ʰ˄ʰ˂ˏʻʹˁʶ ˁʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ мΦ ʆʰ ʶʵʱ˒ʹ ˍʹˌ ɼˊʺˍʹˌ ʶʾ˄ʰʽ ˁˎˊʾ˖ˌ 
ʰˋʲʶˋˍˇ˂ʽʻʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌΣ ʲʰʻʽʱΣ ˃ʷˍˊʽʰΣ ˊʹ˔ʱΣ ʲˊʰ˔˗ʵʹ ˁʰʽ ˁʰ˂ʱ ˋˍˊʰʴʴʽʸˈ˃ʶ˄ʰ 
(Boix et al., 1995; ESDAC, 2022). ʁʽ ˁˏˊʽʶˌ ˉʹʴʷˌ ʰ˂ʰˍˈˍʹˍʰˌ ˍˇˎ ʶʵʱ˒ˇˎˌ ˋˍʹ˄ ɼˊʺˍʹ 
ʶʾ˄ʰʽ ˍʰ ˉʰˊʱˁˍʽʰ ˉˊˇˋ˔˗˃ʰˍʰ ˁʰʽ ʹ ʶʴʴˏˍʹˍʰ ˋˍʹ ʻʱ˂ʰˋˋʰΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ʶ˅ʰʽˊʶˍʽˁʱ 
ˍˊʰ˔ʽʱ ˒ˏˋʹΣ ʹ ʵʽʱ˂ˎˋʹ ˁʰʽ ʹ ʵʽʱʲˊ˖ˋʹ ˍ˖˄ ʰˋʲʶˋˍˇ˂ʽʻʽˁ˗˄ ˉʶˍˊ˖˃ʱˍ˖˄ ʷ˔ˇˎ˄ 
ʵʹ˃ʽˇˎˊʴʺˋʶʽ ˃ʽʰ ˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ˁʰˊˋˍʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ (Steiakakis et al., 
2016), ̄ ˇˎ ˋˎ˔˄ʱ ʶ˂ʷʴ˔ˇˎ˄ ˍʹ˄ ʶʽˋˊˇʺ ʻʰ˂ʰˋˋʽ˄ˇˏ ˄ʶˊˇˏ ˋˍˇ˄ ˉʰˊʱˁˍʽˇ ˎʵˊˇ˒ˈˊˇ 
ˇˊʾʸˇ˄ˍʰ ˁʰʽ ʻʷˍˇˎ˄ ˉˊˇˁ˂ʺˋʶʽˌ ˋˍʹ˄ ˎʵˊˇʴʶ˖˂ˇʴʽˁʺ ˃ˇ˄ˍʶ˂ˇˉˇʾʹˋʹ όaŀƭŀƎƼ Ŝǘ ŀƭΦΣ 
2016). 

2.2.2. ɼˊʽˍʺˊʽʰ ʶˉʽ˂ˇʴʺˌ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ 

ɮˉˈ ˍʰ тл ʽʻʰʴʶ˄ʺ ˒ˎˍʽˁʱ ʶʾʵʹ ˍʹˌ ɼˊʺˍʹˌΣ ˉˇˎ ˒ˎˍʶˏˍʹˁʰ˄ ˁʰʽ 
ʵˇˁʽ˃ʱˋˍʹˁʰ˄ ό˖ˌ ̞h ˂ʽʵʽʸˈ˃ʶ˄ʰ ˒ˎˍʱ, ˋʶ ˒ˏˍʶˎˋʹ ˁˇ˄ˍʱ ˋˍʹ ʻʱ˂ʰˋˋʰΣ ˋʶ ̄˂ʰʴʽʷˌΣ 
ʶʵʱ˒ʹ ˃ʶ ʷ˂˂ʶʽ˕ʹ ʻˊʶˉˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄Σ ˁΦʱΦΣ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ рн ˉˊˇˌ ʷ˂ʶʴ˔ˇ ˁʰʽ 
ʰ˅ʽˇ˂ˈʴʹˋʹΦ ʆʰ ˎˉˈ˂ˇʽˉʰ му ʵʶ˄ ʶˉʽ˂ʷ˔ˍʹˁʰ˄Σ ˂ˈʴ˖ ʰ˄ʶˉʽʻˏ˃ʹˍ˖˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄Σ 
ˈˉ˖ˌ ʹ ɻˎˋʱˊʶˋˍʹ ˇˋ˃ʺ όˉΦ˔Φ Artemisia arborescens L.,  Allium ampeloprasum L.), 
ʰʴˁʱʻʽʰ ʺ ʰˁʰ˄ʻ˗ʵʶʽˌ ʲ˂ʰˋˍˇ ʾ όˉΦ˔Φ Onopordum illyricum L., Genista 
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acanthoclada DC.) ʺ  ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ̩ ˁʰ˂˂˖ˉʽˋˍʽˁʺ ̩ ʰ˅ʾʰ ̩ όˉΦ˔Φ Erigeron 
bonariensis L.). ʆʰ рн ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌΣ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ˄ ʷˊʶˎ˄ʰ 
ˉʶʵʾˇˎ ʺˍʰ˄ мр ʵʷ˄ˍˊʰΣ ˈˉ˖ˌ ˉΦ˔Φ Ceratonia siliqua L., Cupressus sempervirens L., 
ˁʰʽ Laurus nobilis [ΦΣ мс ʻʱ˃˄ˇʽΣ ˈˉ˖ˌ Arbutus unedo L., Myrtus communis L., Nerium 
oleander L. ˁΦʱΦ ˁ ʰʽ нм ˉˇ˗ʵʹ ˒ˎˍʱ ˁʰʽ ˒ˊˎʴʰ˄ʽˁˇʾ ʻʱ˃˄ˇʽΣ ˈˉ˖ˌ Borago 
officinalis L., Salvia fruticosa Mill., Sideritis syriaca subsp. syriaca L., Thymbra 
capitata (L.) Cav. ˁΦʱΦ ɮˉˈ ˍʰ ˒ˎˍʱ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ˄ ʷˊʶˎ˄ʰΣ ʶ˄ʵʹ˃ʽˁʱ ˋˍˇ 
˄ʹˋʾ ˍʹˌ ɼˊʺˍʹˌ ʶʾ˄ʰʽ ˍ hZelkova abelicea (Lam.) Boiss., Ebenus cretica L., Campanula 
cretica (A.DC.) D. Dietr., Origanum dictamnus L., Petromarula pinnata LADC. Sideritis 
syriaca subsp. syriaca, ˁʰʻ˗ˌ ˁʰʽ ˍ ̌˃ʷ˔ˊʽ ˉˊˈˍʽ˄ˇˌ ˔ʰˊʰˁˍʹˊʽʸˈ˃ʶ˄ˇ ˖ˌ ʶ˄ʵʹ˃ʽˁˈ 
ʰ˂˂ʱ h ˋ˒ʰ˂˗ˌ ʁ ˎˊʽˋˁˈ˃ʶ˄ˇ ̀ ˍʹ˄ ɼˊʺˍʹ ˃  ʁ̱ ˇˎˌ ˃ ʶʴʰ˂ˏˍʶˊˇˎˌ ̄ ˂ʹʻˎˋ˃ˇˏˌ Phoenix 
theophrasti Greuter. ɮ˅ʽˇ˂ˇʴʺʻʹˁʶ ʶˉʾˋʹˌ ˁʰʽ ˍˇ Pinus pinea LΦΣ ˍˇ ˇˉˇʾˇ ʰˉˈ 
ˁʱˉˇʽˇˎˌ ˃ʶ˂ʶˍʹˍʷˌ όά9ǳǊƻҌaŜŘ tƭŀƴǘ.ŀǎŜέΣ нлноΤ ʅ˒ʺˁʰˌΣ мфффύ ̫ ˔ʶʽ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ 
˖ˌ ˍˇ ʽʻʰʴʶ˄ʷˌ ς ʰ˃˒ʽʲˈ˂ˇˎ ʽʻʰʴʷ˄ʶʽʰˌ όʴʽʰ ɼˊʺˍʹΣ ɼʱˊˉʰʻˇΣ ɼʱˋˇ ϧ ɱʰˏʵˇύΦ 
ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈ˃˖ˌΣ ˈˍʽ ʷ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ʰˉˈ ˍˇ ʴˊʱ˒ˇ˄ˍʰ ˄ʰ ʰˎˍˇ˒ˏʶˍʰʽ ˋʶ 
ˁʱˉˇʽʶˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɼˊʺˍʹˌΦ ɳ˄ʵʶ˔ˇ˃ʷ˄˖ˌΣ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˍʰ ˋˉʷˊ˃ʰˍʰ ˍˇˎ ˒ˎˍˇˏ 
ʶʾ˄ʰʽ ʶʵ˗ʵʽ˃ʰΣ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ˋˎ˄ˍʶ˂ʷˋʶʽ ˋˍʹ˄ ˁʰ˂˂ʽʷˊʴʶʽʰ ˍˇˎΣ ʰˉˈ ˍʰ ʰˊ˔ʰʾʰ 
˔ˊˈ˄ʽʰ ˁʰʽ ˋˎ˄ʶˉ˗ˌ ˋˍʹ˄ ʶʽˋʰʴ˖ʴʺ ˍˇˎ ˋʶ ʵʽʱ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ ʰˉˈ ˍˇ˄ ʱ˄ʻˊ˖ˉˇΣ 
ˁʰʻʽˋˍ˗˄ˍʰˌ ʵˏˋˁˇ˂ˇ ˍˇ˄ ʰˁˊʽʲʺ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ˒ˎˋʽˁʺˌ ˍˇˎ ʶ˅ʱˉ˂˖ˋʹˌΦ 

нΦнΦоΦ ɳ˃ˉʶʽˊʽˁʺ ɮ˅ʽˇ˂ˈʴʹˋʹ 

ʆˇ˄ ʁˁˍ˗ʲˊʽˇ ˍˇˎ мффс ˅ʶˁʾ˄ʹˋʶ ʹ ʷˊʶˎ˄ʰ ʴʽʰ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ 
ʰ˄ʻʶˁˍʽˁˈˍʹˍʰˌΣ ˍʹˌ ˁʰ˂˂˖ˉʽˋˍʽˁʺˌ ʰ˅ʾʰˌ ˁʰʽ ˍ˖˄ ˔ˊʺˋʶ˖˄ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ 
ˍˇˉʾˇˎ ˉˇ˂˂˗˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ʹ ˇˉˇʾʰ ˋˎ˄ʶ˔ʾˋˍʹˁʶ ˃ʷ˔ˊʽ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍʹˌ 
ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌΦ ʁʽ ˒ˎˍʶˏˋʶʽˌ ʷʴʽ˄ʰ˄ ˋʶ ˉʶˊʽˇ˔ʷˌ ˉʶʵʽ˄ʷˌΣ ˇˊʶʽ˄ʷˌ ˁʰʽ  
ˉʰˊʰʻʰ˂ʱˋˋʽʶˌΣ ˃ʶ ʵʽʱ˒ˇˊʶˌ ˃ʽˁˊˇˁ˂ʽ˃ʰˍʽˁʷˌ ʽʵʽʰʽˍʶˊˈˍʹˍʶˌ ˋʶ ˈ˂ʹ ˍʹ˄ ɼˊʺˍʹ 
όɳʽˁˈ˄ʰ нΦмύΦ ʆʰ ˒ˎˍʱ ˒ˎˍʶˏˍʹˁʰ˄ ˋʶ ʰˋˍʽˁʷˌΣ ʹ˃ʽʰˋˍʽˁʷˌ ˁʰʽ ʰʴˊˇˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌΣ ˋʶ 
˅ʶ˄ˇʵˇ˔ʶʾʰΣ ˁʺˉˇˎˌΣ ʽʵʽ˖ˍʽˁˇˏˌ ˁʰʽ ʵʹ˃ˈˋʽˇˎˌ ˔˗ˊˇˎˌΣ ʰˎ˂ʷˌ ˋ˔ˇ˂ʶʾ˖˄ ˁʰʽ 
ʶˁˁ˂ʹˋʽ˗˄Σ ˉ˂ʰˍʶʾʶˌΣ ʰˊ˔ʰʽˇ˂ˇʴʽˁˈ ˔˗ˊˇΣ ˉʱˊˁʰΣ ˍ˃ʺ˃ʰˍʰ ˍˇˎ ɰˈˊʶʽˇˎ ʁʵʽˁˇˏ 
ɯ˅ˇ˄ʰ ɼˊʺˍʹˌΣ ˋʶ ˁˇʽ˄ˈ˔ˊʹˋˍˇˎˌ ʵʹ˃ˈˋʽˇˎˌ ʺ ʽʵʽ˖ˍʽˁˇˏˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˁʺˉˇˎˌ 
ˉˇ˂ˎˁʰˍˇʽˁʽ˗˄Σ ʲʶˊʱ˄ˍʶˌΣ ʵʶ˄ʵˊˇ˒ˏˍʶˎˋʹ ˁˇʽ˄ˇˍʽˁ˗˄ ʵˊˈ˃˖˄ ˁΦ˂ˉΦ ɾʶˍʰ˅ˏ ˍ˖˄ 
˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ ˉˇˎ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹΣ мт ʺˍʰ˄ ʽʵʽ˖ˍʽˁˇʾ 
˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ ˒ˎˍʶ˃ʷ˄ˇʽ ʰˉˇˁ˂ʶʽˋˍʽˁʱ ˃ʶ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌΣ он ʽʵʽ˖ˍʽˁˇʾ 
˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ ˒ˎˍʶ˃ʷ˄ˇʽ ˃ʶ ˃ʽˁˍʱ  ʽʻʰʴʶ˄ʺ όˉ˂ʶʽˇ˕ʹ˒ʾʰύ ˁʰʽ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ 
ʶʾʵʹΣ ˁʰʽ нс ʺˍʰ˄ ʵʹ˃ˈˋʽˇʽ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ ˒ˎˍʶ˃ʷ˄ˇʽ ˁˎˊʾ˖ˌ ˃ʶ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ 
ɼˊʺˍʹˌΦ ʂ˂ˇʽ ˇʽ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇʽ ˔˗ˊˇʽΣ ˁʱ˂ˎˉˍʰ˄ ʷˁˍʰˋʹ ʱ˄˖ ˍ˖˄ рлл Ƴ2 ̫ ˁʰˋˍˇˌΦ 
ɮˉˈ ʰˎˍˇˏˌ ˍˇˎˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˍˇ нл҈ ʲˊʽˋˁˈˍʰ˄ ˋʶ ʰˋˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌΣ ˍˇ тр҈ 
ˋʶ ʹ˃ʽʰˋˍʽˁʷˌ ˁʰʽ ˍˇ р҈ ˋʶ ˒ˎˋʽˁʷˌ ˉʶˊʽˇ˔ʷˌ όˉΦ˔Φ ʰʴˊˇˍʽˁʷˌ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌύΦ  

ʋ̠ ˊˇʽ ˉˊʰˋʾ˄ˇˎ όʽʵʽ˖ˍʽˁˇʾ ˁʰʽ ʵʹ˃ˈˋʽˇʽύΣ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ ˃ʶ˂ʷˍʹΣ 
˃ʶ ˋˎ˄ˇ˂ʽˁʺ ʷˁˍʰˋʹ ʱ˄˖ ˍ˖˄ н ˋˍˊʶ˃˃ʱˍ˖˄Σ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ нΦмΦ ʁʽ 
˒ˎˍʶˏˋʶʽˌ ʰ˂˂ˈ˔ʻˇ˄˖˄ ˁʰʽ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ 
ˉˇ˂˂ʰˉ˂ʰˋʽʰˋˍʽˁˈ ˎ˂ʽˁˈ ʰˉˈ ʰ˄ʶˉˍˎʴ˃ʷ˄ʰΣ ˊʽʸ˖˃ʷ˄ʰ ˒ˎˍʱ ʶ˄ˈˌ ʺ ˉʶˊʽˋˋˇˍʷˊ˖˄ 
ʶˍ˗˄Σ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˁʱʻʶ ˒ˎˍˇˍʶ˔˄ʽˁʺˌ ˃ʶ˂ʷˍʹˌΦ ʆˇ ˁˈˋˍˇˌ ˉˊˇ˃ʺʻʶʽʰˌ 
˒ˎˍ˗˄ ˁʰʽ ʶʴˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ˋˎ˄ˍʺˊʹˋʹˌ ˍ˖˄ ˒ˎˍ˗˄ ʶʾ˔ʶ ˁʰ˂ˏ˕ʶʽ ̌  ʽʵʽˇˁˍʺˍʹˌ ˋˍˇˎˌ 
ʽʵʽ˖ˍʽˁˇˏˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΦ ʅ̱ ˇˎˌ ʵʹ˃ˈˋʽˇˎˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˍˇ ˁˈˋˍˇˌ 
ʶʴˁʰˍʱˋˍʰˋʹˌ ˁʰ˂ˏ˒ʻʹˁʶ ˃ʶ ʵʹ˃ˈˋʽʰ ʵʰˉʱ˄ʹΦ ɹʵʽ˖ˍʽˁˇʾ ˁʰʽ ʵʹ˃ˈˋʽˇʽ ˒ˇˊʶʾˌ ʺˍʰ˄ 
ˉˇ˂ˏ ʻʶˍʽˁˇʾ ˋˍʹ˄ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍˇˎˌ ˔˗ˊˇˎˌ ʽʵʽˇˁˍʹˋʾʰˌ ʺ ʶˎʻˏ˄ʹˌ ˍˇˎˌΣ 
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ˁʰʻ˗ˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰ˄ ʴʽʰ ˍʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˔ˊʺˋʹˌ ʰˎˍ˗˄ ˍ˖˄ ˒ˎˍ˗˄Σ ˉˇˎ 
ˋˎ˄ʵˏʰʸʰ˄ ʷ˄ʰ ˁʰ˂ˈ ʰʽˋʻʹˍʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ˁʰ˂˂ʽʶˊʴʹˍʽˁʷˌ 
ʰˉʰʽˍʺˋʶʽˌ ˁʰʽ ˁˈˋˍˇˌ ˋˎ˄ˍʺˊʹˋʹˌΦ ʆʰ ˒ˎˍʱ ˒ˎˍʶˏˍʹˁʰ˄ ˃ʶ˃ˇ˄˖˃ʷ˄ʰΣ ˋʶ ˇ˃ʱʵʶˌΣ 
ˋˎˋˍʱʵʶˌΣ ʵʶ˄ˍˊˇˋˍˇʽ˔ʾʶˌΣ ˒ˊʱˁˍʶˌΣ ˃ˉˇˊ˄ˍˇˏˊʶˌΣ ʲˊʰ˔ˈˁʹˉˇˎˌΣ ˉʰˊˍʷˊʽʰΣ ˋʶ 
ʶ˂ʶˏʻʶˊʹ ˒ˏˍʶˎˋʹ ʺ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ʵˇ˃ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˁΦ˂ˉΦΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ʶˉʷˍˊʶ˕ʶ 
ˍˇ˄ ˃ʶˍʰʴʶ˄ʷˋˍʶˊˇ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ ʲʷ˂ˍʽˋˍ˖˄ ˔ˊʺˋʶ˖˄Σ ˋˎ˄ʵˎʰˋ˃˗˄ ˁʰʽ 
ʵʽʰ˃ˇˊ˒˗ˋʶ˖˄ ʴʽʰ ˁʱʻʶ ʶʾʵˇˌΦ ʃʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ ˒ˏˍʶˎˋʹΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˁʰʽ  
ʶʴˁʰˍʱˋˍʰˋʹ ʰˊʵʶˎˍʽˁˇˏ ʵʽˁˍˏˇˎ ˃ʶ ˋˍʱʴʵʹ˄ ʱˊʵʶˎˋʹ ˋʶ ˈ˂ˇˎˌ ˍˇˎˌ ˔˗ˊˇˎˌ 
ˉˊʰˋʾ˄ˇˎΦ ɮ˅ʾʸʶʽ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ, ˈˍʽ ʹ ˒ˏˍʶˎˋʹ ʰˉˇ˒ʶˏ˔ʻʹˁʶ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ 
ˁʰ˂ˇˁʰʽˊʽ˄˗˄ ˃ʹ˄˗˄Φ 

 

 ɳʽˁˈ˄ʰ нΦмΦ ɹʵʽ˖ˍʽˁˇʾ ˁʰʽ ʵʹ˃ˈˋʽˇʽ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ ˃ʶ ʷˁˍʰˋʹ ˉʱ˄˖ ʰˉˈ ʵˏˇ ˋˍˊʷ˃˃ʰˍʰ ˉˇˎ 

ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʹ˄ ʶˊʶˎ˄ʹˍʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˔ˊʺˋʹˌ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΦ ʁʽ 

ʻʷˋʶʽˌ ʶʴˁʰˍʱˋˍʰˋʹˌ ˉˊʰˋʾ˄ˇˎ όˁʰʽ ˍˇ ̫̱ ˇˌ ʶʴˁʰˍʱˋˍʰˋʹˌύ ʶʾ˄ʰʽΥ м ɼɹʋʃ όнллмύΣ н ɹʋʃ όмффтύΣ  о 

ɳɽɾɳʃɮ  όнлнмύΣ п ɳɽɾɳʃɮ  όнлнмύΣ р  ɹʋʃ όнлллύΣ с ɹʋʃ όмффуύΣ  т ɹʋʃ όмффсύΣ у ɼɹʋʃ όмффтύΣ ф ɲʋʃ 

όнлмуύΣ мл ɹʋʃ  όмффтύΣ мм ˁʰʽ мн  ɼɹʋʃ όмфффύΣ  мо ɹʋʃ όмффсύΣ мп ɹʋʃ όмффуύΣ мр ɹʋʃ όнллнύΣ мс ɳɽɾɳʃɮ 

όнллмύΣ мт ɼɹʋʃ όмффуύΣ му ɲʋʃ όнлллύΣ мф ɳɽɾɳʃɮ нлнм ˁʰʽ нл ɹʋʃ όмфффύΦ 

ɹʋʃ Υ ɹʵʽ˖ˍʽˁˈˌ ʋ˗ˊˇˌ ʃˊʰˋʾ˄ˇˎ 
ɼɹʋʃ Υ ɼˇʽ˄ˈ˔ˊʹˋˍˇˌ ʽʵʽ˖ˍʽˁˈˌ ʋ˗ˊˇˌ ʃˊʰˋʾ˄ˇˎ όˉΦ˔Φ ˅ʶ˄ˇʵˇ˔ʶʾʰΣ ʶ˄ˇʽˁʽʰʸˈ˃ʶ˄ʰ ʵʽʰ˃ʶˊʾˋ˃ʰˍʰΣ 
ʶˋˍʽʰˍˈˊʽʰ ˁΦʱΦύ 
ɲʋʃ Υ ɲʹ˃ˈˋʽˇˌ ʋ˗ˊˇˌ ʃˊʰˋʾ˄ˇˎ 
ɳɽɾɳʃɮ Υ ɳ˂˂ʹ˄ʽˁˈ ɾʶˋˇʴʶʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 

 

ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʰ˄ˍˇ˔ʺˌ ˋˍʹ˄ ˅ʹˊʰˋʾʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˋˍʰʵʽʰˁʺ 

˃ʶʾ˖ˋʹ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ʱˊʵʶˎˋʹˌ ˁʰʽ ˃ʶ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʹ ʱˊʵʶˎˋʹ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ 

ˍˇˉʽˁʷˌ ʶʵʰ˒ˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌΦ ɶ ˋˎ˔˄ˈˍʹˍʰ ʱˊʵʶˎˋʹˌ ˅ʶˁʽ˄ˇˏˋʶ ʰˉˈ ˃ʾʰ ˒ˇˊʱ 

ˁʱʻʶ ʵʶˏˍʶˊʹ ʹ˃ʷˊʰ ʴʽʰ ˍˇˎˌ ˉˊ˗ˍˇˎˌ ˍˊʶʽˌ ˃ʺ˄ʶˌ ˃ʶˍʱ ˍʹ ˒ˏˍʶˎˋʹΦ ɼʰˍˈˉʽ˄ 

˃ʶʽ˖˄ˈˍʰ˄ ˋʶ н ʷ˖ˌ о ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ʶˉˇ˔ʽˁʷˌ ˁ˂ʽ˃ʰˍʽˁʷˌ 

ˋˎ˄ʻʺˁʶˌΣ ʷ˖ˌ ˍˇ ˍˊʾˍˇ ʷˍˇˌ ˍʹˌ ʶʴˁʰˍʱˋˍʰˋʹˌΦ  ɾʷ˔ˊʽ ˍˇ ˉʷ˃ˉˍˇ ʷˍˇˌ ʶʴˁʰˍʱˋˍʰˋʹˌ 

ʹ ʱˊʵʶˎˋʹ ˃ʶʽ˖˄ˈˍʰ˄ ˋʶ м ʷ˖ˌ н ˒ˇˊʷˌ ˍʹ˄ ʶʲʵˇ˃ʱʵʰΦ ɾʶˍʱ ˍˇ ˉʷ˃ˉˍˇ ʷˍˇˌ ʹ 

ʱˊʵʶˎˋʹ ʴʽ˄ˈˍʰ˄ ˃ˈ˄ˇ ˍˇˎˌ ˁʰ˂ˇˁʰʽˊʽ˄ˇˏˌ ˃ʺ˄ʶˌ ʺ ʶ˒ʰˊ˃ˇʸˈˍʰ˄ ˉ˂ʺˊʹˌ ʵʽʰˁˇˉʺ 

ˍʹˌ ʱˊʵʶˎˋʹˌ ˋʶ ʰ˄ʻʶˁˍʽˁʱ ˋˍʹ˄ ˅ʹˊʰˋʾʰ ˒ˎˍʱΣ ˈˉ˖ˌ ˍˇ Nerium oleander L., 

ɳʽˁˈ˄ʰ мΦ 

 

 

 

 

ɳʽˁˈ˄ʰ мΦ ɹʵʽ˖ˍʽˁˇʾ ˁʰʽ ʵʹ˃ˈˋʽˇʽ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ ˃ʶ ʷˁˍʰˋʹ ˉʱ˄˖ ʰˉˈ ʵˏˇ ˋˍˊʷ˃˃ʰˍʰ ˉˇˎ 

ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍʹ˄ ʶˊʶˎ˄ʹˍʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˔ˊʺˋʶʽˌ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΦ ʁʽ 

ʻʷˋʶʽˌ ʶʴˁʰˍʱˋˍʰˋʹˌ ˉˊʰˋʾ˄ˇˎ όˁʰʽ ʷˍˇˌ ʶʴˁʰˍʱˋˍʰˋʹˌύ ʶʾ˄ʰʽΥ 1 ɼɹʋʃ όнллмύΣ 2 ɹʋʃ όмффтύΣ  3 ɳɽɾɳʃɮ  

(2021), 4 ɳɽɾɳʃɮ  όнлнмύΣ 5  ɹʋʃ όнлллύΣ 6 ɹʋʃ όмффуύΣ  7 ɹʋʃ όмффсύΣ 8 ɼɹʋʃ όмффтύΣ 9 ɲʋʃ όнлмуύΣ 10 

ɹʋʃ  όмффтύΣ 11 ˁ ʰʽ 12  ɼɹʋʃ όмфффύΣ  13 ɹʋʃ όмффсύΣ 14 ɹʋʃ όмффуύΣ 15 ɹʋʃ όнллнύΣ 16 ɳɽɾɳʃɮ όнллмύΣ 17 

ɼɹʋʃ όмффуύΣ 18 ɲʋʃ όнлллύΣ 19 ɳɽɾɳʃɮ нлнм ˁʰʽ 20 ɹʋʃ όмфффύΦ 

ɹʋʃ Υ ɹʵʽ˖ˍʽˁˈˌ ʋ˗ˊˇˌ ʃˊʰˋʾ˄ˇˎ 
ɼɹʋʃ Υ ɼˇʽ˄ˈ˔ˊʹˋˍˇˌ ʽʵʽ˖ˍʽˁˈˌ ʋ˗ˊˇˌ ʃˊʰˋʾ˄ˇˎ όˉΦ˔Φ ˅ʶ˄ˇʵˇ˔ʶʾʰΣ ʶ˄ˇʽˁʽʰʸˈ˃ʶ˄ʰ ʵʽʰ˃ʶˊʾˋ˃ʰˍʰΣ 
ʶˋˍʽʰˍˈˊʽʰ ˁΦʱΦύ 
ɲʋʃ Υ ɲʹ˃ˈˋʽˇˌ ʋ˗ˊˇˌ ʃˊʰˋʾ˄ˇˎ 
ɳɽɾɳʃɮ Υ ɳ˂˂ʹ˄ʽˁˈ ɾʶˋˇʴʶʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 

 

 

ʁʽ ˒ˎˍʶˏˋʶʽˌ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ʷˍˇʽ˃ʰ ˊʽʸ˖˃ʷ˄ʰ ˒ˎˍʱ ʶ˄ˈˌ 

ʺ ˉʶˊʽˋˋˇˍʷˊ˖˄ ʶˍ˗˄Σ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˁʱʻʶ ˒ˎˍˇˍʶ˔˄ʽˁʺˌ ˃ʶ˂ʷˍʹˌΦ ʆˇ 

ˁˈˋˍˇˌ ʶʴˁʰˍʱˋˍʰˋʹˌ ˁʰʽ ˋˎ˄ˍʺˊʹˋʹˌ ˍ˖˄ ˒ˎˍ˗˄ ʰ˄ʷ˂ʰʲʶ ˇ ʽʵʽˇˁˍʺˍʹˌ ˋˍˇˎˌ 

ʽʵʽ˖ˍʽˁˇˏˌ ˔˗ˊˇˎˌ ˁʰʽ ˋˍˇˎˌ ʵʹ˃ˈˋʽˇˎˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˁʰ˂ˏ˒ʻʹˁʶ ˃ʶ ʵʹ˃ˈˋʽʰ 

ʵʰˉʱ˄ʹΦ ɹʵʽ˖ˍʽˁˇʾ ˁʰʽ ʵʹ˃ˈˋʽˇʽ ˒ˇˊʶʾˌ ʺˍʰ˄ ˉˇ˂ˏ ʻʶˍʽˁˇʾ ˋˍʹ˄ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ 

˒ˎˍ˗˄ ˋˍˇˎˌ ˔˗ˊˇˎˌ ʽʵʽˇˁˍʹˋʾʰˌ ʺ ʶˎʻˏ˄ʹˌ ˍˇˎˌΣ ˁʰʻ˗ˌ ʶ˄ʹ˃ʶˊ˗˄ˇ˄ˍʰ˄ ʴʽʰ ˍʰ 

ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˔ˊʺˋʹˌ ʰˎˍ˗˄ ˍ˖˄ ˒ˎˍ˗˄Σ ˉˇˎ  ˋˎ˄ʵˎʱʸˇˎ˄ ʷ˄ʰ ˁʰ˂ˈ ʰʽˋʻʹˍʽˁˈ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ˁʰ˂˂ʽʶˊʴʹˍʽˁʷˌ ʰˉʰʽˍʺˋʶʽˌ ˁʰʽ ˁˈˋˍˇˌ ˋˎ˄ˍʺˊʹˋʹˌΦ  
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Ceratonia siliqua LΦ ˁʰʽ ʱ˂˂ʰΦ ɮˎˍʺ ʹ ˋˍʰʵʽʰˁʺ ˃ʶʾ˖ˋʹ ˍʹˌ ʱˊʵʶˎˋʹˌ ʶʾ˔ʶ ˋˁˇˉˈ ˄ʰ 

ʰ˄ʰʴˁʱˋʶʽ ˍʰ ˒ˎˍʱ ˄ʰ ʵʽʶʴʶʾˊˇˎ˄ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʶ˄ˈˌ ʽˋ˔ˎˊˈˍʶˊˇˎ ˊʽʸʽˁˇˏ 

ˋˎˋˍʺ˃ʰˍˇˌ (Nardini et al., 2014; Tsantilis, 2014). ɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌΣ 

ʺˍʰ˄ ʶ˅ʰʽˊʶˍʽˁʱ ˋˉʱ˄ʽˇ ˁʰʽ ˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ˒ˇˊʷˌ ˉʶˊʽˍˍˈ ˄ʰ ʵˇʻʶʾ ʶˉʽˉ˂ʷˇ˄ 

ʱˊʵʶˎˋʹ όˉʷˊʰ˄ ˍˇˎ ˉˊˇˍˏˉˇˎ ʱˊʵʶˎˋʹˌ ˉˇˎ ʰ˄ʰ˒ʷˊʻʹˁʶύΦ ʅˎ˃ˉ˂ʹˊ˖˃ʰˍʽˁʺ 

ʱˊʵʶˎˋʹ ʴʽ˄ˈˍʰ˄Σ ʰ˄ ʰ˄ʷˁˎˉˍʶ ʰ˄ʱʴˁʹ ˁʰˍʱ ˍˇˎˌ ˁʰ˂ˇˁʰʽˊʽ˄ˇˏˌ ˃ʺ˄ʶˌ ˃ʶˍʱ ʰˉˈ 

ˉʰˊʰˍʶˍʰ˃ʷ˄ʶˌ ˎ˕ʹ˂ʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ όˁʰˏˋ˖˄ʶˌ ˃ʶʴʱ˂ʹˌ ʷ˄ˍʰˋʹˌ ˁʰʽ ʵʽʱˊˁʶʽʰˌύΦ  

 ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ˉʰˊˇˏˋʰˌ ˃ʶ˂ʷˍʹˌΣ ˍʰ ˒ˎˍʱ ˉˇˎ ˃ˉˈˊʶˋʰ˄ ˄ʰ ʶˉʽʲʽ˗ˋˇˎ˄ 
˃ʶ ʱˊʵʶˎˋʹ ˃ˈ˄ˇ ˍˇˎˌ ˁʰ˂ˇˁʰʽˊʽ˄ˇˏˌ ˃ʺ˄ʶˌ ʺ ˁʰʽ ˔˖ˊʾˌ ʱˊʵʶˎˋʹ ˃ʶˍʱ ˍˇ рˇ ʷˍˇˌ 
ʶʴˁʰˍʱˋˍʰˋʹˌ ʻʶ˖ˊʺʻʹˁʰ˄ ʰ˄ʻʶˁˍʽˁʱ ˋˍʹ˄ ˅ʹˊʰˋʾʰΦ ɳˉʾˋʹˌΣ ʹ ʰ˄ˇ˔ʺ ˋˍʹ˄ 
ʰ˂ʰˍˈˍʹˍʰ ʰ˅ʽˇ˂ˇʴʺʻʹˁʶ ˋˍˇˎˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˉˇˎ ˒ˎˍʶˏˍʹˁʰ˄ ˋˍˇ ˉʰˊʱˁˍʽˇ 
˃ʷˍ˖ˉˇ ˁʰʽ ʲˊʾˋˁˇ˄ˍʰ˄ ˋʶ ʰˉʶˎʻʶʾʰˌ ʷˁʻʶˋʹ ˋʶ ʰ˂ʱˍ˖ˋʹ ˃ʶ ˃ˇˊ˒ʺ ˋˍʰʴˈ˄˖˄ ʺ 
˕ʶˁʱʵ˖˄  ʻʰ˂ʰˋˋʽ˄ˇˏ ˄ʶˊˇˏΣ ʰ˂ʰˍˇˏ˔ʰ ˎˉˈʴʶʽʰ ˏʵʰˍʰΣ ʽʸʹ˃ʰˍˇʴʶ˄ʺ ʱ˂ʰˍʰ ˁΦ˂ˉΦ 
(Daliakopoulos et al., 2016). ɱʽʰ ˍˇˎˌ ˋˁˇˉˇˏˌ ʰˎˍʺˌ ˍʹˌ ˃ʶ˂ʷˍʹˌΣ ˍʰ ˒ˎˍʱ ˉˇˎ 
˃ˉˈˊʶˋʰ˄ ˄ʰ ʰ˄ˍʷ˅ˇˎ˄ ˍʹ˄ ʱ˃ʶˋʹ ʷˁʻʶˋʹ ˋʶ ˉʶˊʽʲʱ˂˂ˇ˄ ʰ˂ʰˍˈˍʹˍʰˌ ʴʽʰ 
ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ р ˔ˊˈ˄ʽʰΣ ʻʶ˖ˊʺʻʹˁʰ˄ ʰ˄ʶˁˍʽˁʱ ˋˍʹ˄ ʰ˂ʰˍˈˍʹˍʰΦ 

ɾʶ˂ʶˍʺʻʹˁʶ ʹ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ˁʰ˂˂ʽʶˊʴʹˍʽˁʷˌ 
ʰˉʰʽˍʺˋʶʽˌΣ ˉˇˎ ˃ˉˈˊʶˋʰ˄ ˄ʰ ʶˉʽʲʽ˗ˋˇˎ˄ ˁʱˍ˖ ʰˉˈ ʰ˄ˍʾ˅ˇʶˌ ˋˎ˄ʻʺˁʶˌΣ ˔˖ˊʾˌ ˄ʰ 
ʰ˅ʽˇ˂ˇʴʶʾˍʰʽ ˇ ˊˎʻ˃ˈˌ ʰ˄ʱˉˍˎ˅ʺˌ ˍˇˎˌΦ ɶ ʰ˅ʽˇ˂ˈʴʹˋʹ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍˇ˄ 
ʷ˂ʶʴ˔ˇ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˍ˖˄ ʰˉʰʽˍʺˋʶ˖˄ ˍʹˌ ʶˁʱˋˍˇˍʶ ˃ʶ˂ʷˍʹˌ 
ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌ ˍˇˉʾˇˎ ˁʰʽ ˃ʶ ˉˇʽˇˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ˉˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʲʱˋʶʽ 
ʻʶˍʽˁʺˌ ʰˉˇʵˇ˔ʺˌΣ ˉˇˎ ˉˊˇʷˁˎ˕ʶ ˃ʷˋ˖ ˋˎ˄ʶ˄ˍʶˏ˅ʶ˖˄ ʽʵʽˇˁˍʹˍ˗˄ ʽʵʽ˖ˍʽˁ˗˄ ˔˗ˊ˖˄ 
ˉˊʰˋʾ˄ˇˎ ˁʰʽ ʶˉʽˋˁʶˉˍ˗˄Φ ʃʰˊʱ˂˂ʹ˂ʰ ʶ˂ʷʴ˔ʻʹˁʰ˄ ˁʰʽ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˁʰʽ ˁʱˉˇʽʰ 
ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ ˎˍʽˁʱ ʶʾʵʹΣ ʰ˂˂ʱ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˎˍʺˌ ˍʹˌ ˋˏʴˁˊʽˋʹˌ ʵʶ˄ ʰˉˇˍʶ˂ˇˏ˄ 
ˁˇ˃˃ʱˍʽ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽʵʰˁˍˇˊʽˁʺˌ ʵʽʰˍˊʽʲʺˌΦ  

нΦнΦпΦ ɰʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰʸʺˍʹˋʹ 

ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʽʰ ˋˎˋˍʹ˃ʰˍʽˁʺ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰʸʺˍʹˋʹΣ ˋˏ˃˒˖˄ʰ ˃ʶ 
ˍʹ ˃ʷʻˇʵˇ tǊŜŦŜǊǊŜŘ wŜǇƻǊǘƛƴƎ LǘŜƳǎ ŦƻǊ {ȅǎǘŜƳŀǘƛŎ wŜǾƛŜǿǎ ŀƴŘ aŜǘŀ-Analyses 
όtwL{a!ύΣ ˉˇˎ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʽʰ ˂ʾˋˍʰ ʶ˂ʷʴ˔ˇˎ ˁʰʽ ˃ʽʰ ʵʽʰʵʽˁʰˋʾʰ ˍʶˋˋʱˊ˖˄ 
ʲʹ˃ʱˍ˖˄ ˃ʶ ʲʰˋʽˁʱ ˋˍˇʽ˔ʶʾʰ ʴʽʰ ˃ʽʰ ˋʰ˒ʺ ˁʰʽ ʶˉʰ˄ʰ˂ʺ˕ʽ˃ʹ ʰ˄ʰ˒ˇˊʱ ˃ʽʰˌ 
ˋˎˋˍʹ˃ʰˍʽˁʺˌ ʰ˄ʰˋˁˈˉʹˋʹˌ (Liberati et al., 2009) ʆʰ ʲʺ˃ʰˍʰ ˍˇˎ twL{a! ʶʾ˄ʰʽΥ όмύ 
ʰ˄ʰʸʺˍʹˋʹ όˁʰʻˇˊʽˋ˃ˈˌ ˍˏˉ˖˄ ˋˎ˃ʲˇ˂ˇˋʶʽˊʱˌ ʰ˄ʰʸʺˍʹˋʹˌ ˁʰʽ ʲʱˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ύΣ 
όнύ ʰ˅ʽˇ˂ˈʴʹˋʹ όˋˎ˃ˉʶˊʾ˂ʹ˕ʹ ˁʰʻ˗ˌ ˁʰʽ ʶ˅ʰʾˊʶˋʹ ˋˍˇʽ˔ʶʾ˖˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌ ˃ʶ 
ˉˊˇˁʰʻˇˊʽˋ˃ʷ˄ʰ ˁˊʽˍʺˊʽʰ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ˉˇʽˈˍʹˍʰˌύΣ όоύ ˋˏ˄ʻʶˋʹ όʶ˅ʰʴ˖ʴʺ ˁʰʽ 
ˁʰˍʹʴˇˊʽˇˉˇʾʹˋʹ ʵʶʵˇ˃ʷ˄˖˄ύΣ όпύ ʰ˄ʱ˂ˎˋʹ όˉʰˊˇˎˋʾʰˋʹ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ 
ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ύ (Mengist et al., 2020). 

 

нΦоΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ 

2.3.1. ɳ˃ˉʶʽˊʽˁʺ ɮ˅ʽˇ˂ˈʴʹˋʹ 

ɮˉˈ ˍˇ мффс ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰΣ рн ʽʻʰʴʶ˄ʺ ˁˊʹˍʽˁʱ ˒ˎˍʱ ʶˊʶˎ˄ʺʻʹˁʰ˄Σ 
˒ˎˍʶˏˍʹˁʰ˄ ˁʰʽ ʵˇˁʽ˃ʱˋˍʹˁʰ˄ ʴʽʰ ˍʹ˄ ʰ˄ˍˇ˔ʺ ˁʰʽ ˍʽˌ ˔ˊʺˋʶʽˌ ˍˇˎˌΦ ʁʽ ʽʵʽ˗ˍʶˌ ˁʰʽ ˇʽ 
ʵʽʰ˔ʶʽˊʽˋˍʷˌ ʵʹ˃ˈˋʽ˖˄ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎΣ ʺˍʰ˄ ˉˇ˂ˏ ʻʶˍʽˁˇʾ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍ˖˄  
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ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍʽˌ ˉʶˊʽˇ˔ʷˌ ʽʵʽˇˁˍʹˋʾʰˌ ʺ ʶˎʻˏ˄ʹˌ ˍˇˎˌΣ ˁʰʻ˗ˌ ʶ˄ʹ˃ʶˊ˗ʻʹˁʰ˄ ʴʽʰ 
ˍʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˁʰʽ ˍʹ˄ ˁʰ˂˂˖ˉʽˋˍʽˁʺ ˍˇˎˌ ʰ˅ʾʰΦ ʆʰ ʽʻʰʴʶ˄ʺ 
˒ˎˍʱ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʶˉʾˋʹˌ ˋʶ ʵʽʱ˒ˇˊʶˌ ˋˎ˄ʵˎʰˋˍʽˁʷˌ ˒ˎˍʶˏˋʶʽˌ ˁʰʽ ̀ ˔ʹ˃ʰˍʽˋ˃ˇˏˌ 
ˁˈ˃ʹˌΣ ʰˁˈ˃ʰ ˁʰʽ ˒ˎˍʽˁʱ ʶʾʵʹ ʴʽʰ ˍʰ ˇˉˇʾʰ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰ˃ʾʰ ʰ˄ʰ˒ˇˊʱ, ʷ˖ˌ 
ˍ˗ˊʰΦ ɾʶ ˍʹ˄ ˍʶ˔˄ʽˁʺ ˁ˂ʰʵʷ˃ʰˍˇˌ ʺ ˕ʰ˂ʽʵʾˋ˃ʰˍˇˌ ˉʶˊʽˇˊʾʸˇ˄ˍʰ˄ ˇʽ ʵʽʰˋˍʱˋʶʽˌ ˁʰʽ 
ʵʽʰ˃ˇˊ˒˗ʻʹˁʶ ʹ ˁˈ˃ʹ ˍ˖˄ ˎˉˈ ˃ʶ˂ʷˍʹ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ʶˉʽʻˎ˃ʹˍˈ 
ʰʽˋʻʹˍʽˁˈ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰΦ ɹʻʰʴʶ˄ʺ ˒ˎˍʱ ˃ʶ ˃ʽˁˊˈ ˒ˏ˂˂˖˃ʰ ˁʰʽ ʰˊʴˇˏˌ 
ˊˎʻ˃ˇˏˌ ʰ˄ʱˉˍˎ˅ʹˌ ʷʵ˖ˋʰ˄ ʶ˄ˍˎˉ˖ˋʽʰˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˈˉ˖ˌ ˍˇ ʵʷ˄ˍˊˇ Querqus 
ilex [ΦΣ ˍˇ ˇˉˇʾˇ ʵʽʰ˃ˇˊ˒˗ʻʹˁʶ ˋʶ ˋ˒ʰʽˊʽˁˈ ʻʱ˃˄ˇ όɳʽˁˈ˄ʰ нΦнύΦ 

 

ɳʽˁˈ˄ʰ нΦнΦ ʅ˔ʹ˃ʰˍʽˋ˃ʷ˄ʰ ʽʻʰʴʶ˄ʺ ˁˊʹˍʽˁʱ ˒ˎˍʽˁʱ ʶʾʵʹ: Querqus ilex [Φ ˋʶ ό a ύ ʶ˂ʶˏʻʶˊʹ ˁʰʽ ό b ) 
ˋ˒ʰʽˊʽˁʺ ˃ˇˊ˒ʺΦ Myrtus communis [Φ ˋʶ ό c ύ ˒ˊʱ˔ˍʹ ˁʰʽ ό d ύ ˋ˒ʰʽˊʽˁʺ ˃ˇˊ˒ʺΦ ( e ) Pistacia 

lentiscus [Φ ˖ˌ ˋ˔ʹ˃ʰˍʽˋ˃ʷ˄ˇ ˒ˎˍˈΣ ό f ύ ˁʰʽ Rhamnus alaternus [Φ ˖ˌ ˒ˊʱˁˍʹˌΦ ʃˊˇ̀h ˊ˃ˇʴʺ ʰˉˈ ˍʹ 
ʵʹ˃ˇˋʾʶˎˋʹ https://www.mdpi.com/2073-445X/11/11/2038 

ɾʶ ʲʱˋʹ ʰˎˍʺ˄ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˇ  ʃʾ˄ʰˁʰˌ нΦм ˉʰˊʷ˔ʶʽ ˃ʽʰ ʶˉʽˋˁˈˉʹˋʹ ˍ˖˄ 
ˉʽʻʰ˄˗˄ ˔ˊʺˋʶ˖˄ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΣ ˍ˖˄ рн ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ ˉˇˎ 
˃ʶ˂ʶˍʺʻʹˁʰ˄. ʂˉ˖ˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ нΦмΣ ˉʶˊʽˋˋˈˍʶˊ h ˒ˎˍʽˁʱ ʶʾʵʹ 
ˁʰˍʰʴˊʱ˒ʹˁʰ˄ ˋˍʹ˄ ˁ ʰˍʹʴˇˊʾʰ ˒ˏˍʶˎˋʹ ˋʶ ˇ˃ʱʵʰ ʺ ˋˎˋˍʱʵʰ (˃ ʁ52 ʁ ˁˉˊˇˋ˗ˉˇˎˌ). 
ɶ ˒ˏˍʶˎˋʹ ˋʶ ʴ˂ʱˋˍˊʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ 
ʃʾ˄ʰˁʰ ˉˊˇˍʶʾ˄ʶ̱ ʰʽ ʴʽʰ пр ʰˉˈ ˍʰ рн ˒ˎˍʽˁʱ ʶʾʵʹΦ ɶ ˁʰˍʹʴˇˊʾʰ ˃ʶ ˍˇˎˌ ˂ʽʴˈˍʶˊˇˎˌ 
ʶˁˉˊˇˋ˗ˉˇˎˌ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ʹ ˒ˏˍʶˎˋʹ ʵʷ˄ˍˊˇˎ ʴʽʰ ˋˁʽʱ όмо ˒ˎˍʽˁʱ ʶʾʵʹ). ʆʰ 
ʽʻʰʴʶ˄ʺ ˒ˎˍ̔ˁ ʱ ʶʾʵʹ ˃ ʶ ˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ ˋˎ˃˃ʶˍˇ˔ʺ ˋʶ ˉˇʽˁʾ˂ʶˌ ˁʰˍʹʴˇˊʾʶˌ ˁʰʽ ˔ˊʺˋʶʽˌ 
ʲʱˋʶʽ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍˇˎ ʃʾ˄ʰˁʰ нΦм ʶʾ˄ʰʽΥ ˍ h ʽʻʰʴʶ˄ʺ Tamarix 
parviflora DC., Rosmarinus officinalis L., Quercus coccifera L., Pistacia lentiscus 
L., Nerium oleander L., Limoniastrum monopetalum (L.) Boiss., Ebenus cretica L. 
ˁʰʽ Crithmum maritimum [Φ ʆʰ ʽʻʰʴʶ˄ʺ ˃ʶ ˋˎ˃˃ʶˍˇ˔ʺ ˋˍʽˌ ˂ʽʴˈˍʶˊʶˌ ˁʰˍʹʴˇˊʾʶˌ 
˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽΥ ˍ ̌Petromarula pinnata (L.) A. DC. όˉˊˇˍʶʾ˄ʶˍʰʽ ˃ˈ˄ˇ ʴʽʰ ˒ˏˍʶˎˋʹ 
ˋʶ ˇ˃ʱʵʰ ʺ ˋˎˋˍʱʵʰΣ ˋʶ ʰ˄ʻʽˋ˃ʷ˄ʰ ˉʰˊˍʷˊʽʰΣ ˁʰʽ ʲˊʰ˔ˈˁʹˉˇˎˌύ ˁʰʽ ˍˇ  Rhamnus 
alaternus [Φ όˉˊˇˍʶʾ˄ʶˍʰʽ ˃ˈ˄ˇ ʴʽʰ ˒ˏˍʶˎˋʹ ˋʶ ˇ˃ʱʵʰ ʺ ˋˎˋˍʱʵʰΣ ˖ˌ ʴ˂ʰˋˍˊʽˁˈ ˒ˎˍˈ 
ˁʰʽ ʴʽʰ ˒ˎˍˇ˒ˊʱˁˍʹύΦ 

 
ʃʾ˄ʰˁʰˌ нΦмΦ ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ˔ˊʺˋʶʽˌ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΦ ɾʊΥ ˃ʶ˃ˇ˄˖˃ʷ˄ʹ 

˒ˏˍʶˎˋʹΣ ʁʅΥ ˒ˏˍʶˎˋʹ ˋʶ ˇ˃ʱʵʰ ʺ ˋˎˋˍʱʵʰΦ ɱʊΥ ʴ˂ʰˋˍˊʽˁˈ ˒ˎˍˈ ɾʃΥ ˃ˉˇˊ˄ˍˇˏˊʰΣ ʊʄΥ 
˒ˎˍˇ˒ˊʱˁˍʹˌ, ɲʆΥ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʰΣ  ɮʃΥ ʰ˄ʻʽˋ˃ʷ˄ʰ ˉʰˊˍʷˊʽʰΣ  ɰʄΥ ʲˊʰ˔ˈˁʹˉˇˌΣ ɲʅΥ ˒ˏˍʶˎˋʹ ʵʷ˄ˍˊˇˎ 
ʴʽʰ ˋˁʽʱ ˁʰʽ ɳʃΥ ʶʵʰ˒ˇˁʱ˂ˎ˕ʹ ʺ ˁʱ˂ˎ˕ʹ ˉˊʰ˄˗˄Φ ɾʶ ʷ˄ˍˇ˄ʹ ʴˊʰ˒ʺ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʶ˄ʵʹ˃ʽˁʱΦ 

ʃˊˇˋʰˊ˃ˇʴʺ ʰˉˈ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ƘǘǘǇǎΥκκǿǿǿΦƳŘǇƛΦŎƻƳκнлто-445X/11/11/2038 

ʊˎˍʽˁˈ ʶʾʵˇˌ  ʁʽˁˇʴʷ˄ʶʽʰ Mʊ ʁʅ ɱʊ ɾʃ ʊʄ ɲʆ ɮʃ ɰʄ ɲʅ ɳʃ 

Arbutus unedo L. Ericaceae ɉ ɉ ɉ  ɉ      
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Borago officinalis L. Boraginaceae  ɉ ɉ    ɉ ɉ   

Calicotome villosa (Poir.) Link Fabaceae ɉ ɉ   ɉ  ɉ ɉ  ɉ 

Campanula cretica  (A.DC.) D. 

Dietr.  
Campanulaceae  ɉ ɉ    ɉ ɉ   

Capparis spinosa L. Capparaceae  ɉ  ɉ   ɉ ɉ  ɉ 

Ceratonia siliqua L. Fabaceae ɉ ɉ ɉ   ɉ   ɉ  

Cercis siliquastrum L. Caesalpiniaceae X X X   X   X  

Cichorium spinosum L. Asteraceae  ɉ ɉ    ɉ ɉ   

Cistus creticus ssp. Creticus L. 1762 Cistaceae  ɉ ɉ ɉ   ɉ ɉ  ɉ 

Crataegus monogyna Jacq. Rosaceae X X X  X X   X  

Crithmum maritimum L. Apiaceae ɉ ɉ ɉ ɉ   ɉ ɉ  ɉ 

Cupressus sempervirens L. Cupressaceae X X X  X X     

Daucus carota ssp maximus (Desf.) 

Ball 
Apiaceae  ɉ     ɉ ɉ  ɉ 

Ebenus cretica L. Fabaceae ɉ ɉ ɉ ɉ   ɉ ɉ  ɉ 

Foeniculum vulgare Hill.  Apiaceae  ɉ ɉ ɉ   ɉ ɉ  ɉ 

Helichrysum orientale (L.) Gaertn Asteraceae  ɉ ɉ ɉ   ɉ ɉ  ɉ 

Hypericum perforatum L. Hypericaceae  ɉ ɉ ɉ   ɉ ɉ  ɉ 

Juniperus oxycedrus L. Cupressaceae ɉ ɉ ɉ  ɉ ɉ   ɉ  

Laurus nobilis L. Lauraceae ɉ ɉ ɉ  ɉ ɉ   ɉ  

Lavandula stoechas L. Lamiaceae  ɉ ɉ ɉ   ɉ ɉ  ɉ 

Limoniastrum monopetalum (L.) 

Boiss. 
Plumbaginaceae ɉ ɉ ɉ ɉ   ɉ ɉ  ɉ 

Lupinus angustifolius L. Fabaceae  ɉ ɉ    ɉ ɉ  ɉ 

Medicago arborea L. Fabaceae  ɉ ɉ ɉ    ɉ  ɉ 

Melissa officinalis L. Lamiaceae  ɉ ɉ ɉ    ɉ   

Muscari comosum (L.) Parl. Asparagaceae  ɉ ɉ ɉ   ɉ ɉ   

Myrtus communis L.  Myrtaceae ɉ ɉ ɉ ɉ ɉ      

Narcissus tazetta L. Amaryllidaceae   ɉ ɉ ɉ   ɉ ɉ   

Nerium oleander L. Apocynaceae ɉ ɉ ɉ  ɉ ɉ ɉ   ɉ 

Origanum dictamnus  L. Lamiaceae  ɉ ɉ ɉ   ɉ ɉ  ɉ 

Origanum onites L. Lamiaceae  ɉ ɉ ɉ   ɉ ɉ  ɉ 

Pancratium maritimum L. Amaryllidaceae   ɉ ɉ    ɉ ɉ   

Petromarula pinnata (L.) A.DC.  Campanulaceae  X     X X   

Phagnalon rupestre ssp. graecum 

Batt. 
Asteraceae  X X X   X X  X 

Phillyrea latifolia L. Oleaceae ɉ ɉ ɉ  ɉ X     

Phoenix theophrasti Greuter Arecaceae ɉ ɉ ɉ   ɉ     

Pinus pinea L. Pinaceae ɉ ɉ    ɉ   ɉ  

Pistacia lentiscus L. Anacardiaceae ɉ ɉ ɉ ɉ ɉ   ɉ  ɉ 

Pistacia terebinthus L. Anacardiaceae ɉ ɉ ɉ  ɉ ɉ   ɉ  

Quercus coccifera L. Fagaceae ɉ ɉ ɉ  ɉ ɉ  ɉ ɉ  

Quercus ilex L. Fagaceae ɉ ɉ ɉ  ɉ ɉ   ɉ  

Rhamnus alaternus L. Rhamnaceae  ɉ ɉ  ɉ      

Rosmarinus officinalis L. Lamiaceae ɉ ɉ ɉ ɉ ɉ   ɉ  ɉ 

Salvia fruticosa Mill.  Lamiaceae  ɉ ɉ ɉ   ɉ ɉ  ɉ 

Sambucus nigra L. Adoxaceae ɉ ɉ ɉ   ɉ   ɉ  

Satureja thymbra L. Lamiaceae  ɉ ɉ ɉ   ɉ ɉ  ɉ 

Sideritis syriaca  subsp. syriaca  L. Lamiaceae  ɉ ɉ ɉ   ɉ ɉ  ɉ 

Spartium junceum L. Fabaceae ɉ ɉ     ɉ ɉ  ɉ 

Styrax officinalis L. Styracaceae ɉ ɉ ɉ   ɉ   ɉ ɉ 



71 
 

Tamarix parviflora DC. Tamaricaceae ɉ ɉ ɉ  ɉ ɉ  ɉ ɉ ɉ 

Thymbra capitata (L.) Cav. Lamiaceae  ɉ ɉ ɉ   ɉ ɉ  ɉ 

Vitex agnus-castus L. Lamiaceae ɉ ɉ ɉ    ɉ ɉ   

Zelkova abelicea (Lam.) Boiss. Ulmaceae ɉ ɉ    ɉ   ɉ  

 

нΦоΦнΦ ɰʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ 

ʋˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍʹ˄ ˉʰˊʰˉʱ˄˖ ʶ˃ˉʶʽˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˖ˌ ˋʹ˃ʶʾˇ 

ʰ˄ʰ˒ˇˊʱˌΣ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʷˌ ˉ˂ʹˊˇ˒ˇˊʾʶˌ ʰˉˈ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ 

ʵʹ˃ˇˋʽʶˎ˃ʷ˄˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʱˊʻˊ˖˄Σ ˉˇˎ ʺˍʰ˄ ˉˊˇˋʲʱˋʽ˃ h˃ʷˋ˖ ʵʽʰʵʽˁˍˏˇ ˎ

ό{ŎƛŜƴŎŜ 5ƛǊŜŎǘΣ tǳōaŜŘΣ {ǇǊƛƴƎŜǊ ˁʰʽ DƻƻƎƭŜ {ŎƘƻƭŀǊύ ˁʰʽ ʲʽʲ˂ʾʰ όˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ˁʰʽ 

ʰʴʴ˂ʽˁʺ ʴ˂˗ˋˋʰύΦ ɱʽʰ ˍʹ˄ ʰ˄ʰʸʺˍʹˋʹ ˋ˔ʶˍʽˁ˗˄ ʱˊʻˊ˖˄ ˁʰʽ ʲʽʲ˂ʾ˖˄ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˖ˌ ˂ʷ˅ʶʽˌ-ˁ˂ʶʽʵʽʱΣ ˍ hʴʷ˄ʹ ˁʰʽ ˍʰ ʶʾʵʹ ˍ˖˄ рн ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ 

ʶʽʵ˗˄ ˍʹˌ ˃ʶ˂ʷˍʹˌΦ ɮˉˈ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˄ʰʸʺˍʹˋʹˌ ˋˍˇ ʵʽʰʵʾˁˍˎˇ όˋˎ˄ˇ˂ʽˁʱ 

сΦтфрύ ˁʰʽ ʰˉˈ мт ʲʽʲ˂ʾʰΣ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˍʶ˂ʽˁʱ мΦмпу ʵʹ˃ˇˋʽʶˏˋʶʽˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ 

ˉʶˊʽˇʵʽˁ˗˄ ˃ʶ ˁˊʽˍʷˌ ˁʰʽ ʲʱˋʶʽˌ ʵʶʵˇ˃ʷ˄˖˄ ˒ˎˍ˗˄Σ ʰˉˈ ˍʰ ˇˉˇʾʰ ʲˊʷʻʹˁʰ˄ ˁʰʽ 

ʰ˒ʰʽˊʷʻʹˁʰ˄ нп ʵʽˉ˂ʷˌ ʶʴʴˊʰ˒ʷˌΦ ɾʶˍʱ ˍʹ˄ ʰ˄ʰˋˁˈˉʹˋʹ ˍ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ 

ʵʹ˃ˇˋʽʶˏˋʶ˖˄Σ ˋˎ˃ˉʶˊʽ˂ʺ˒ʻʹˁʰ˄ ˃ˈ˄ˇ ˇʽ ˋ˔ʶˍʽˁʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌ όоофύΣ ʶˁ ˍ˖˄ 

ˇˉˇʾ˖˄ ˇʽ пс ʰ˒ˇˊˇˏˋʰ˄ ˍʹ˄ ʰ˄ˇ˔ʺ ˋʶ ʰ˄ˍʾ˅ˇʶˌ ʶʵʰ˒ˇ˂ˇʴʽˁʷˌ ˁʰʽ ˁ˂ʽ˃ʰˍʽˁʷˌ 

ˋˎ˄ʻʺˁʶˌΣ сп ʵʽʰˍˊˇ˒ʽˁʺ ˔ˊ̋ˋΣ́ мтл ʻʶˊʰˉʶˎˍʽˁʺ ʵˊʱˋʹΣ ол ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ ˔ˊʺˋʹ ˁʰʽ 

нф ʶ˒ʰˊ˃ˇʴʷˌ ˁˇˋ˃ʶˍˇ˂ˇʴʾʰˌ όɳʽˁˈ˄ʰ нΦоύΦ  

 

 

ɳʽˁˈ˄ʰ нΦоΦ ɲʽʱʴˊʰ˃˃ʰ ˍʹˌ ˃ʶʻˈʵˇˎ twL{a! ʴʽʰ ˍʹ˄ ʰ˄ʰʸʺˍʹˋʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁ˗˄ ʰ˄ʰ˒ˇˊ˗˄ 

ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ʴʽʰ ʰ˄ˇ˔ʺ ˋʶ ʰ˄ˍʾ˅ˇʶˌ ˋˎ˄ʻʺˁʶˌΣ ʵʽʰˍˊˇ˒ʽˁʺ ˔ˊʺˋʹΣ ʻʶˊʰˉʶˎˍʽˁʺ ʵˊʱˋʹΣ 
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ʲʽˇ˃ʹ˔ʰ˄ʽˁʺ ˔ˊʺˋʹ ˁʰʽ ˔ˊʺˋʹ ˋˍʹ˄ ˁˇˋ˃ʶˍˇ˂ˇʴʾʰΦ ʃˊˇˋʰˊ˃ˇʴʺ ʰˉˈ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ 
https://www.mdpi.com/2073-445X/11/11/2038 

 

 2.3.3.  ɮ˄ˇ˔ʺ ˋʶ ʰʲʽˇˍʽˁʷˌ ˁʰˍʰˉˇ˄ʺˋʶʽˌ όˋˍˊʶˌύ 

ɮˉˈ ˍʰ рн ʶʾʵʹ ˒ˎˍ˗˄ ʰˎˍʺˌ ˍʹˌ ˃ʶ˂ʷˍʹˌΣ ʶˉʽ˂ʷ˔ʻʹˁʰ˄Σ ˃ʶˍʱ ʰˉˈ ʷ˂ʶʴ˔ˇΣ 29 
˒ˎˍ̔ˁ ʱ ʶʾʵʹ ʴʽʰ ˃ʰˁˊˈ˔ˊˇ˄ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ˋˎˋˍʹ˃ʰˍʽˁʺ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ 
ʰ˄ʰˋˁˈˉʹˋʹ ˁʰʽ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˖ˌ ˉˊˇˌ ˍʹ˄ ʰ˄ˇ˔ʺ ˋˍˇ ʰʲʽˇˍʽˁˈ ˋˍˊʶˌΦ ɮˉˈ ʰˎˍʱ ˍʰ 
нф ʽʻʰʴʶ˄ʺ ˒ˎˍʱ όʃʾ˄ʰˁʰˌ нΦнύΣ ʷ˔ʶʽ ˍʶˁ˃ʹˊʽ˖ʻʶʾ ʹ ʰ˄ˇ˔ʺ ˍˇˎˌ ˋˍʹ˄ ʰ˂ʰˍˈˍʹˍʰ όмт 
ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉˈ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˁʰʽ но ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉˈ ˍʹ˄ ʶ˃ˉʶʽˊʽˁʺ 
ʰ˅ʽˇ˂ˈʴʹˋʹύΣ ˋˍʹ˄ ˅ʹˊʰˋʾʰ όнм ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉˈ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˁʰʽ нт ˉʶˊʽˉˍ˗ˋʶʽˌ 
ʰˉˈ ˍʹ˄ ʶ˃ˉʶʽˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹύΣ ʰ˄ˇ˔ʺ ˋʶ ʶʵʱ˒ʹ ˒ˍ˖˔ʱ ˋʶ ʻˊʶˉˍʽˁʱ ˋˎˋˍʰˍʽˁʱ όмр 
ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉˈ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˁʰʽ нп ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉˈ ˍʹ˄ ʶ˃ˉʶʽˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹύ 
ˁʰʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌ ʰˉʰʽˍʺˋʶʽˌ ˋˎ˄ˍʺˊʹˋʹˌ όф ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉˈ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˁʰʽ 
нф ˉʶˊʽˉˍ˗ˋʶʽˌ ʰˉˈ ˍʹ˄ ʶ˃ˉʶʽˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹύΦ ʇˉʺˊ˅ʶ ˈ˃˖ˌ ˁʰʽ ʷ˄ʰˌ ˃ʽˁˊˈˌ 
ʰˊʽʻ˃ˈˌ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ όс ʴʽʰ ʰ˂ʰˍˈˍʹˍʰΣ ˉΦ˔Φ Borago officinalis [ΦΣ ф ʴʽʰ 
˅ʹˊʰˋʾʰΣ ˉΦ˔Φ Cichorium spinosum [ΦΣ ˁʰʽ р ʴʽʰ ʰ˄ʶˉʱˊˁʶʽʰ ʻˊʶˉˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄Σ 
ˉΦ˔Φ Hypericum perforatum [ΦύΣ ˉˇˎ ʵʶ˄ h ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʰˉˈ ˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ ʶ˂ʷˍʹΣ 
ʰ˂˂ʱ ˇˏˍʶ ʲˊʷʻʹˁʰ˄ ʰ˄ʰ˒ˇˊʷˌ ˁʰˍʱ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰʸʺˍʹˋʹ όˋʹ˃ʶʽ˗˄ˇ˄ˍʰʽ ̀ ˍʹ 
ˋˍʺ˂ʹ ʋʅ ˍˇˎ ʃʾ˄ʰˁʰ нΦнύΦ ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽ ʰˉˈ ˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ 
ˋˎ˃ˉ˂ʹˊ˗ʻʹˁʰ˄ пм ˁʶ˄ʱ ˉˇˎ ˎˉʺˊ˔ʰ˄ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΣ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʰ˄ˇ˔ʺ ˋˍʹ˄ 
ʰʲʽˇˍʽˁʺ ˁʰˍʰˉˈ˄ʹˋʹΣ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄Φ 

 ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ˁʰʽ ˍʹ˄ ʶ˃ˉʶʽˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹΣ 
ˍʰ ˉʽˇ ʰ˄ʻʶˁˍʽˁʱ ʵʷ˄ˍˊʰ ˋʶ ʶʵʱ˒ʹ ˃ʶ ʰ˂ʰˍˈˍʹˍʰΣ ˅ʹˊʰˋʾʰΣ ʷ˂˂ʶʽ˕ʹ ʻˊʶˉˍʽˁ˗˄ 
ˋˎˋˍʰˍʽˁ˗˄ ˁʰʽ ˃ʶ ˂ʾʴʶˌ ʰˉʰʽˍʺˋʶʽˌ ˋˎ˄ˍʺˊʹˋʹˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˍ hʽʻʰʴʶ˄ʺ 
˒ˎˍʽˁʱ ʶʾʵʹΥ  Tamarix parviflora DC., Ceratonia siliqua L., Pinus pinea L., Cercis 
siliquastrum L., Cupressus sempervirens [Φ ˁʰʽ Juniperus oxycedrus L. ɳˉʾˋʹˌΣ 
˔h ˊʰˁˍʹˊʽˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ʽʻʰʴʶ˄˗˄ ʻʱ˃˄˖˄Σ ʰ˄ʻʶˁˍʽˁ˗˄ ˋʶ ʶʵʱ˒ʹ ˃ʶ 
ʰ˂ʰˍˈˍʹˍʰΣ ˅ʹˊʰˋʾʰΣ ʷ˂˂ʶʽ˕ʹ ʻˊʶˉˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄ ˁʰʽ ˃ʶ ˂ʾʴʶˌ ʰˉʰʽˍʺˋʶʽˌ 
ˋˎ˄ˍʺˊʹˋʹˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˍʰΥ Nerium oleander L., Limoniastrum 
monopetalum (L.) Boiss., Spartium junceum L. ˁ ʰʽ Rhamnus alaternus L. (ʃʾ˄ʰˁʰˌ 2.2).  
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ʃʾ˄ʰˁʰˌ 2.2. ɮ˄ˇ˔ʺ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˍʹˌ ɼˊʺˍʹˌ, ̀ ʶ ˉʰˊʱʴˇ˄ˍʶˌ ʰʲʽˇˍʽˁʺˌ ˁʰˍʰˉˈ˄ʹˋʹˌΦ ɳɮΥ όʶ˃ˉʶʽˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹύ ʰˉˇˍˎˉ˗˄ʶˍʰʽ ˇ ʰˊʽʻ˃ˈˌ ʵʶʽʴ˃ʱˍ˖˄ h ˉˈ ˍˇ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˒ˎˍʽˁˈ ʶʾʵˇˌΣ ̄ ˇˎ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ. ʋʅΥ ό˔˖ˊʾˌ ˋˍˇʽ˔ʶʾʰύ ˈˉˇˎ ˇʽ ˃ʰˏˊʶˌ ˁˇˎˁʾʵʶˌ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˍˇ ˒ˎˍˈ ʵʶ˄ ʷ˔ʶʽ ʵˇˁʽ˃ʰˋˍʶʾ ˋˍʹ˄ 
ˉʰˊˇˏˋʰ ʷˊʶˎ˄ʰ ˁ ʰʽ ʵʶ˄ ʲˊʷʻʹˁʰ˄ ʰ˄ʰ˒ˇˊʷˌ ˋˍʹ ̡ ʽʲ˂ʽˇʴˊʰ˒ʾʰΦ ɶ ʴˁˊʾʸʰ ɹ ˊʰ˃˃ˇˋˁʾʰˋʹ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˃ʶ ˁʶ˄ˈ  ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ,  ̄ ˇˎ ˁʰ˂ˏ˒ʻʹˁʶ ʰˉˈ ˍʹ˄ ˉʰˊˇˏˋʰ 
˃ʶ˂ʷˍʹ. ʁ ʰˊʽʻ˃ˈˌ ˍ˖˄ ˒ˎˍ˗˄ ʰ˄ʱ ʵˇˁʽ˃ʺ ˁ ʰˍʰˉˈ˄ʹˋʹˌΣ ˉˇʽˁʾ˂˂ʶʽ ˋʶ ˇˊʽˋ˃ʷ˄ʰ ʶʾʵʹ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ʶˁʱˋˍˇˍʶ ˔˗ˊˇˎ ˉˊʰˋʾ˄ˇˎΦ ʃˊˇˋʰˊ˃ˇʴʺ ʰˉˈ ˍʹ 

ʵʹ˃ˇˋʾʶˎˋʹ ƘǘǘǇǎΥκκǿǿǿΦƳŘǇƛΦŎƻƳκнлто-445X/11/11/2038 

ɳʾʵˇˌ ˒ˎˍˇˏ 
ɮ˂ʰˍˈˍʹˍʰ ʀʹˊʰˋʾʰ ʊˍ˖˔ʱ ʶʵʱ˒ʹ ʃʶˊʽˇˊʽˋ˃ʷ˄ʹ ˋˎ˄ˍʺˊʹˋʹ 

ɳɮ ʋʅ ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ ɳɮ ʋʅ ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ ɳɮ ʋʅ ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ ɳɮ ʋʅ ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

Borago officinalis L.  ɡ  18  
Georgakopoulou -

Vogiatzi  (2009) 
15  

Georgakopoulou -

Vogiatzi  (2009), 

Nikitidis  (2014) 

18  RHS (2022a) 

Calicotome villosa (Poir.) Link 80  
Pistelli et al. 

(2003) 
85  

Barhouchi et al. 

(2018), Yiotis et 

al. (2006) 

85   85   

Capparis spinosa L. 45  

Allait h 

(2016), Tlili et 

al. (2011) 

50  
Allaith  (2016), 

Tlili et al . (2011) 
55   55   

Ceratonia siliqua L. 180  
Cavallaro et 

al. (2016) 
250  

Gubbuk et al., 

(2011), Zouari 

and El Mtili  

(2020) 

358   358  RHS (2022b) 

Cercis siliquastrum L. 40  
Zahreddine 

et al. (2007) 
50   50  

Feghhi et al. 

(2017) 
50   

Cichorium spinosum L. 25  
Petropoulos 

et al. (2016) 
 ɡ  34  

Klados and 

Tzortzakis (2014) 
40  

Klados and 

Tzortzakis 

(2014) 

Crithmum maritimum L. 42  

Ben Amor et 

al. (2005), 

Meot-Duros 

ÈÕËɯ,ÈÎÕõ 

(2009) 

42   42   42   
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Cupressus sempervirens L. 90  
Patlis (2003), 

Strid (2016) 
240  

Patlis (2003), 

Strid (2016) 
120   240   

Daucus carota ssp. Maximus (Desf.) Ball 

1878 
 ɡ  27  RHS (2022c)  ɡ  27  RHS (2022c) 

Helichrysum orientale (L.) Gaertn 18   25   25  Nikitidis  (2010) 25   

Hypericum perforatum L.  ɡ  25  
ISC (2022), RHS 

(2022d) 
 ɡ  25  

ISC (2022), 

RHS (2022d) 

Juniperus oxycedrus L. 22   22  

Caudullo et al.  

(2017), Massei et 

al. (2006a) 

22  
Caudullo et al.  

(2017) 
22   

Laurus nobilis L.  ɡ  18  Patlis (2003) 24  Patlis (2003) 32   

Lavandula stoechas L.  ɡ  12  

Georgakopoulou -

Vogiatzi  (2009), 

Patlis (2003a) 

 ɡ  30   

Limoniastrum monopetalum (L.) Boiss. 130  

Acta 

Plantarum, 

(2022), El-

Bakatoushi 

(2011) 

121  

Acta Plantarum, 

(2022), El-

Bakatoushi (2011) 

121   164   

Lupinus angustifolius L. 25  (ISC, 2022)  ɡ   ɡ  25   

Muscari comosum (L.) Parl. 22  

Doussi and 

Thanos 

(2002) 

22  
Bonasia et al. 

(2012) 
 ɡ  48   

Nerium oleander L. 980  
Patlis (2003) 

Welch (2022) 
720  Patlis (2003) 1,150   1,150  

Kantartzhs 

(1994) 

Origanum dictamnus L.  ɡ  70   70  
Krigas et al. 

(2015) 
70   

Origanum onites L. 85   244   135  
Fielding and 

Turland  (2005) 
244   

Phagnalon rupestre ssp. graecum Batt. 24   24  Kofinas (2014) 24   24  
Kofinas 

(2014) 
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Phillyrea latifolia L. 12  RHS (2022e) 12  Patlis (2003) 20  Patlis (2003) 20  RHS (2022e) 

Pinus pinea L. 55   85  Patlis (2003) 85  Patlis (2003) 85   

Pistacia lentiscus L. 320   350   350  
Flexas et al. 

(2001) 
350   

Rhamnus alaternus L. 650  
Tsalikidis  

(1994) 
500  

Moussi et al. 

(2015) 
970  

Georgakopoulou -

Vogiatzi  (2009) 
970   

Rosmarinus officinalis L. 350  

Patlis, (2003), 

Tsalikidis  

(1994) 

170  
Patlis (2003), 

Tsalikidis  (1994) 
450  

,ÈÙÛąÕÌáɯÌÛɯÈÓȭ 

(2009) 
450   

Satureja thymbra L. 120  PFAF (2022b) 200  PFAF (2022b) 182   220   

Spartium junceum L. 62  

Cerchiara et 

al. (2010), 

Tsalikidis  

(1994) 

150  

Cerchiara et al. 

(2010), Darras 

and Kargakou, 

(2019), RHS 

(2022f), Tsalikidis  

(1994) 

200  

Cerchiara et al. 

(2010), Tsalikidis  

(1994) 

200  RHS (2022f) 

Tamarix parviflora DC. 180  
Polivkova et 

al. (2018) 
180  

Polivkova et al.  

(2018) 
180  

Polivkova et al.  

(2018) 
180   
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ʅˍʹ˄ ɳʽˁˈ˄ʰ нΦп ʰˉʶʽˁˇ˄ʾʸʶˍʰʽ ʷ˄ʰ ˉʰˊʱʵʶʽʴ˃ʰ ʷˊʴˇˎ ʰˉˇˁʰˍʱˋˍʰˋʹˌ 

ʵʽʰʲʰʻ˃ʽˋ˃ʷ˄˖˄ ˍˇ˃˗˄Σ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ʷʵʰ˒ˇˌ ˃ʶ ˎ˕ʹ˂ʺ 

ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ʰˋʲʶˋˍˈ˂ʽʻˇ ˋˍˇ ɳ˂˂ʹ˄ʽˁˈ ɾʶˋˇʴʶʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΦ 

ʊˎˍʶˏˍʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ рсс ˒ˎˍʱ, ʰˉˈ мр ʽʻʰʴʶ˄ʺ ʶʾʵʹ όˈˉ˖ˌ ̱ ʰ Tamarix 

parviflora DC., Nerium oleander L., Cercis siliquastrum L., Viburnum tinus L., Ceratonia 

siliqua L., Pistacia lentiscus L., Rosmarinus officinalis L.,  Hedera helix L. ˁΦʱΦύ ˁʰʽ р 

ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ όˈˉ˖ˌ Elaeagnus pungens CP Thunb. Ex A. Murray, Lantana 

camara L., Metrosideros excelsa Soland. Ex Gaertn .ˁ .h.). ʃʷ˄ˍʶ ˔ˊˈ˄ʽʰ ˃ʶˍʱ ʰˉˈ ˍʹ 

˒ˏˍʶˎˋʹ, ̍ ˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˁʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ нΦпΦΣˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ʶʾ˔ʰ˄ ʶˉʽʲʽ˗ˋʶʽ 

ˉʰˊʱ ˍʽˌ ʰ˄ˍʾ˅ˇʶˌ ˋˎ˄ʻʺˁʶˌΣ ˃ʶʽ˗˄ˇ˄ˍʰˌ ˍʹ ʵʽʱʲˊ˖ˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌΦ ʃʰˊʱ˂˂ʹ˂ʰΣ 

ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ˃ʶ˂ʷˍʹˌΣ ˃ʶˍʱ ʰˉˈ р ˔ˊˈ˄ʽʰΣ ʵʽʰˍʹˊʺʻʹˁʰ˄ ˃ʶ 

ʰˊˁʶˍʷˌ ʰˉ˗˂ʶʽʶˌ ˁʰʽ ˁʱˉˇʽʰ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹΦ ɮ˄ ˁʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ʰ˄ˇ˔ʺˌ ˍ˖˄ ʰ˂˂ˈ˔ʻˇ˄˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ ʵʶ˄ ʶʾ˄ʰʽ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˍʹˌ ˉʰˊˇˏˋʰˌ 

˃ʶ˂ʷˍʹˌΣ ʴʾ˄ʶˍʰʽ ˃ʽʰ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ʰ˄ʰ˒ˇˊʱ ˋˍ ́ʅˎʸʺˍʹˋʹ ʰˎˍˇˏ ˍˇˎ ɼʶ˒ʰ˂ʰʾˇˎΦ 

 

 

 

ɳʽˁˈ˄ʰ нΦпΦ ɮˉˇˁʰˍʱˋˍʰˋʹ ʷˊʴˇˎ ʵʽʰʲʰʻ˃ʽˋ˃ʷ˄˖˄ ˍˇ˃˗˄ ˋʶ ʷʵʰ˒ˇˌ ˃ʶ ˎ˕ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ 
ʰˋʲʶˋˍʾˇˎ ˋˍˇ ɳɽɾɳʃɮ, ˈˉˇˎ ˒ˎˍʶˏˍʹˁʰ˄ όa) Tamarix parviflora DC. ̫ ˁˉˍˎ˅ʹ ˋˍʹ ˋ˔ʶʵˈ˄ ˁʱʻʶˍʹ 
ˉ˂ʰʴʽʱΣ όb) Nerium oleander L., (c) Cercis siliquastrum L., (d) Viburnum tinus [ΦΣ ˁʰʽ ʶʽˋʰʴˈ˃ʶ˄ʰ ˒ˎˍʱ 
e) Elaeagnus pungens CP Thunb. 9Ȅ !Φ aǳǊǊŀȅ ˁʰʽ όf) Lantana camara L.. ɶ ˁ˂ʾ˃ʰˁʰ ˋˍʰ ʵʶ˅ʽʱ ʶʾ˄ʰʽ 
ˁʰˍʱ ˉˊˇˋʷʴʴʽˋʹΦ ʃˊˇˋʰˊ˃ˇʴʺ ʰˉˈ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ƘǘǘǇǎΥκκǿǿǿΦƳŘǇƛΦŎƻƳκнлто-445X/11/11/2038 

 

2.3.4. ʅˎ˃ˉ˂ʹˊ˖˃ʰˍʽˁʷˌ ˔ˊʺˋʶʽˌ ʽʻʰʴʶ˄˗˄ ʊˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ 

2.3.4.1. ɲʽʰˍˊˇ˒ʽˁʺ ̝ ˊʺˋʹ 

ɶ ʵʽʶʻ˄ʺˌ ʴʰˋˍˊˇ˄ˇ˃ʾʰ ˋˎ˄ʵʷʶˍʰʽ ˋˎ˔˄ʱ ˃ʶ ˍˇ ʶʻ˄ˇʲˇˍʰ˄ʽˁˈ ˎˉˈʲʰʻˊˇ ˁʰʽ 

ʽʵʽʰʾˍʶˊʰ ˍʹ ˔ˊʺˋʹ ˒ˎˍ˗˄ ˉˇˎ ˋˎ˄ʵˎʱʸˇˎ˄ ʶˎʶˊʴʶˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ όˈˉ˖ˌ ˍʰ 

˒ʰˊ˃ʰˁʶˎˍʽˁʱ ʲˈˍʰ˄ʰύΣ ʶ˄˗ ˃ʶʽ˗˄ˇˎ˄ ˍʹ ˔ˊʺˋʹ ʰ˂ʰˍʽˇˏ ˋˍʹ˄ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˍ˖˄ 

ʶʵʶˋ˃ʱˍ˖˄ ˁʰʽ ʰˎ˅ʱ˄ˇˎ˄ ˍʹ˄ ʰˉˇʵˇ˔ʺ ˁʰʽ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍ˖˄ ˁʰˍʰ˄ʰ˂˖ˍ˗˄ (Ghawi et 

al., 2014; Krigas et al., 2015)Φ ʇˉˈ ʰˎˍʺ ˍʹ˄ ʷ˄˄ˇʽʰΣ ˍʰ ˃ʶˋˇʴʶʽʰˁʱ ˒ˎˍʱ ˉʰˊˇˎˋʽʱʸˇˎ˄ 
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˃ʶʴʱ˂ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˂ˈʴ˖ ˍʹˌ ˋʹ˃ʰ˄ˍʽˁʺˌ ʵʽʰˍˊˇ˒ʽˁʺˌ ˍˇˎˌ ʰ˅ʾʰˌ, ̱ ˇˎ ˁʶ˄ˍˊʽˁˇˏ ˍˇˎˌ 

ˊˈ˂ˇˎ ˋˍʹ ˃ʶˋˇʴʶʽʰˁʺ ʵʽʰˍˊˇ˒ʺ ˁʰʽ ˍ˖˄ ̀ ʹ˃ʰ˄ˍʽˁ˗˄ ̄ ˂ʶˇ˄ʶˁˍʹ˃ʱˍ˖˄ ʴʽʰ ˍʹ˄ ˎʴʶʾʰ 

(Guasch-CŜǊǊŞ ŀƴŘ ²ƛƭƭŜǘǘΣ нлнмύ. ʆʰ ʲˊ˗ˋʽ˃ʰ ˃ʷˊʹ ʰˉˈ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˈˉ˖ˌ 

ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ м ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ˒ˏ˂˂ʰ όˉΦ˔Φ Crithmum 

maritimum L., Rosmarinus officinalis L., Borago officinalis L., Thymbra capitata (L.) 

/ŀǾΦύ ʱ˄ʻʹ όˉΦ˔Φ Borago officinalis L., Origanum onites [ΦύΣ ˁʰˊˉˇʾ όˉΦ˔Φ Arbutus 

unedo L., Myrtus communis L., Capparis spinosa [Φύ ˁʰʽ ʲˇ˂ʲˇʾ όˉΦ˔Φ Muscari 

comosum (L.) Parl.). ʇˉʱˊ˔ˇˎ˄ ˉˇ˂˂ˇʾ ˍˊˈˉˇʽ ʴʽʰ  ˍˇ ˃ʰʴʶʾˊʶ˃ʰ ʺ ʱ˂˂ʹ ˔ˊʺˋʹ ʰˎˍ˗˄ 

ˍ˖˄ ˒ˎˍ˗˄Σ ˍʰ ˇˉˇʾʰ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇ˅ʹˊʰ˄ʻˇˏ˄Σ ˄ʰ ʲˊʱˋˇˎ˄Σ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ 

ˋʶ ˉʾˍʶˌΣ ˋʶ ʰ˒ʷ˕ʹ˃ʰΣ ˋʰ˂ʱˍʶˌ ˁʰʽ ˄ʰ ˃ʰʴʶʽˊʶˎˍˇˏ˄ ˃ʶ ˁˊʷʰˌΣ ˕ʱˊʽΣ ˋʰ˂ʽʴˁʱˊʽʰ ˁΦ ɦ

όɳʽˁˈ˄ʰ нΦрύΦ ʃˇ˂˂ʱ ʰˉˈ ˍʰ ʲˊ˗ˋʽ˃ʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˃ˉˇˊˇˏ˄ ʶˉʾˋʹˌ ˄ʰ 

ˁʰ˂˂ʽʶˊʴʹʻˇˏ˄ ˋʶ ʽʵʽ˖ˍʽˁˇˏˌ ˁʺˉˇˎˌ όYŀȊŜƳƛ Ŝǘ ŀƭΦΣ нлмуΤ {ŅǳƳŜƭ Ŝǘ ŀƭΦΣ нлмнύΣ  ̍ ˉ˖ˌ 

ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˁʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ мΦ  

ɳˉʽˉ˂ʷˇ˄Σ ʹ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˍˊˇ˒ʾ˃˖˄ ˁʰʽ ˉˇ˂˂ʷˌ ˄ʷʶˌ ˍʱˋʶʽˌ ˋˍʹ ʵʽʰˍˊˇ˒ʺ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʽʻʰʴʶ˄ʺ ˃ʶˋˇʴʶʽʰˁʱ ˒ˎˍʱ ʴʽʰ ˍʽˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ ˍˇˎˌ ʽʵʽˈˍʹˍʶˌ ˉˊˇˌ 

ʱ˃ʶˋʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ʺ ˁʰˍʰ˄ʱ˂˖ˋʹ ˃ʶˍʱ  ʰˉˈ ʶˉʶ˅ʶˊʴʰˋʾʰ (Andrade et al., 2018; 

Psaroudaki et al., 2012; Visioli et al., 2004; Warraich et al., 2020).  ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ 

ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΣ ˋʶ ˇˊʽˋ˃ʷ˄ʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˉΦ˔Φ Daucus carota [ΦΣ ʶʾ˄ʰʽ ʲˊ˗ˋʽ˃ˇ 

ˇ˂ˈˁ˂ʹˊˇ ˍˇ ˒ˎˍˈ ʺ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ˇˎ˄ ˔ˊʺˋʹ ʰˁˈ˃ʰ ˁʰʽ ˋˍʹ˄ ˉˇˍˇˉˇʽʾʰΣ ˉΦ˔Φ Arbutus 

unedo L. ˁ ʰʽ aȅǊǘǳǎ ŎƻƳƳǳƴƛǎ L.  (el Haouari et al., 2007; Chryssavgi Gardeli et al., 

2008; Pallauf et al., 2008; Papageorgiou et al., 2008). ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ 

ʰ˄ʰʸʺˍʹˋʹΣ нс ʰˉˈ ˍʰ ˒ˎˍʱ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˋʶ ʰˎˍʺ˄ ˍʹ˄ ʷˊʶˎ˄ʰ ʷ˔ˇˎ˄ 

ʵʽʰˍˊˇ˒ʽˁʷˌ ˔ˊʺˋʶʽˌ όʃʾ˄ʰˁʰˌ нΦоύΣ ʰ˂˂ʱ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ 

ˉʶˊʽˋˋˈˍʶˊʰ ʶʾʵʹ ˁʰʽ ˄ʰ ˃ʹ˄ ʲˊʷʻʹˁʰ˄ ̀ ˔ʶˍʽˁʷˌ ʵʹ˃ˇˋʽʶˏˋʶʽˌΦ 

 

 

ɳʽˁˈ˄ʰ нΦрΦ ʃʰˊʰʵʶʾʴ˃ʰˍʰ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ˃ʰʴʶʽˊʽˁʷˌ ˉˊˇˍʱˋʶʽˌΦ ( a ) 
ɮˉˇ˅ʹˊʰ˃ʷ˄ʰ ˒ˏ˂˂ʰ hǊƛƎŀƴǳƳ ƻƴƛǘŜǎ [Φ ˁʰʽ Rosmarinus officinalis [Φ ˋʶ ˁˊˇˏˋˍʰ ˕˖˃ʽˇˏΣ ό b ) 
˒ˊʷˋˁˇ Foeniculum vulgare Hill. (˒ˏ˂˂ʰ) ˋʶ ˋʰˊʵʷ˂ʶˌΣ ό c ) Crataegus monogyna ̀ ʶ ʱ˂ʶʽ˃˃ʰ ˍˎˊʽˇˏΣ 
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( d ) Salvia fruticosa Mill. ̀ ʶ ˋˍʽ˒ʱʵˇ ˃ˇˋ˔ʰˊʽˇˏ ˃ʶ ˁˊʽʻʰˊˈˍˇΣ ό e ) Borago officinalis [Φ ˋʶ ˋ˒ˇˎʴʴʱˍˇΦ 
ʃˊˇˋʰˊ˃ˇʴʺ ʰˉˈ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ƘǘǘǇǎΥκκǿǿǿΦƳŘǇƛΦŎƻƳκнлто-445X/11/11/2038 

 

ʃʾ˄ʰˁʰˌ нΦоΦ ɲʽʰˍˊˇ˒ʽˁʺ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ 
ʃˊˇˋʰˊ˃ˇʴʺ ʰˉˈ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ƘǘǘǇǎΥκκǿǿǿΦƳŘǇƛΦŎƻƳκнлто-445X/11/11/2038 

 

ɳʾʵˇˌ ˒ˎˍˇˏ ɳ˄ʵʶʽˁˍʽˁʷˌ ʰ˄ʰ˒ˇˊʷˌ ʵʽʰˍˊˇ˒ʽˁʺˌ ʰ˅ʾʰˌ 

Arbutus unedo L. Caldeira et al. (2019), Celikel et al. (2008) 

Borago officinalis L. 
Fernandes et al. (2019), Miceli et al.  (2015), Zemmouri et 

al. (2019) 

Capparis spinosa L. Ng et al. (2011a), Romeo et al. (2007) 

Ceratonia siliqua L. 
Bernardo-Gil et al. (2011), Farag and El-Kersh (2017), 

Lambraki  (2000), Marakis  (1996), Rached et al. (2016) 

Cichorium spinosum L. Psaroudaki et al. (2012), Petropoulos et al. (2016) 

Crataegus monogyna &ÈÙÊąÈ-Mateos et al. (2013), Nabavi et al, (2015) 

Crithmum maritimum L. Renna and Gonnella (2012) 

Daucus carota ssp maximus 

(Desf.) Ball 
Papoulias (1999), R. S. Verma et al, (2014) 

Foeniculum vulgare Hill.  Rather et al. (2016) 

Juniperus oxycedrus L. Karaman et al. (2003) 

Laurus nobilis L. Chahal et al. (2017), %ÌÙÕâÕËÌáɯÌÛɯÈÓȭ (2019) 

Lavandula stoechas L. Carrasco et al. (2015b) 

Limoniastrum monopetalum (L.) 

Boiss. 

(Ksouri et al. (2008), Lopes et al. (2016), Trabelsi et al. 

(2010) 

Lupinus angustifolius L. 
Chapleau and De Lamballerie-Anton  (2003), Khan et al. 

(2015), Sujak et al. (2006) 

Melissa officinalis L. (Dastmalchi et al., 2008) 

Muscari comosum (L.) Parl. 
Psaroudaki et al. (2012), Bonasia et al. (2012), PFAF 

(2022c) 

Myrtus communis L. 
Aleksic and Knezevic (2014), Gardeli et al. (2008), 

Tuberoso et al., (2010), Wannes and Marzouk (2016) 

Origanum dictamnus Krigas et al. (2015), Liolios et al. (2009) 

Origanum onites L. !ÖÚÛÈÕÊÐÖÿÓÜɯÌÛɯÈÓȭ (2012), Stefanakis et al. (2013)  

Pinus pinea L. Loewe-,ÜęÖáɯÌÛɯÈÓȭ (2016) 

Pistacia lentiscus L. Charef et al. (2008), Kordali et al.  (2003), MOAC  (2015)  

Pistacia terebinthus L. 
Bolek and Ozdemir  (2017), Durmaz and &ġÒÔÌÕ (2011), 

Orhan et al. (2012), xáÊÈÕ (2004), 3Ö×ñÜɯÌÛɯÈÓȭ (2007) 

Rosmarinus officinalis L. 

Beretta et al. (2011), Borges et al. (2019), 'ÌÙÕâÕËÌáɯÌÛɯÈÓȭ 

(2016), 'ÌÙÕâÕËÌá-'ÌÙÕâÕËÌáɯÌÛɯÈÓȭ (2009), Ribeiro-Santos 

et al. (2015)  

Salvia fruticosa Mill.  Risaliti et al. (2019) 

Satureja thymbra L. Jancheva et al. (2017a) 

Thymbra capitata (L.) Cav. 
El-Jalel et al. (2018), Faleiro et al. (2005), Goudjil et al., 

(2020) 

 

2.3.4.2. ɸʶˊʰˉʶˎˍʽˁʺ ɻ ˊʱˋʹ 

ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˁʰ˂ʺˌ 

ˎʴʶʾʰˌ ˁʰʽ ˋˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˋˇʲʰˊ˗˄ ˔ˊˈ˄ʽ˖˄ ʰˋʻʶ˄ʶʽ˗˄ (Andrade et al., 2018; 

Kennedy, 2005; Psaroudaki et al., 2012; Visioli et al., 2004). ʁʽ ʶ˂ʶˏʻʶˊʶˌ ˊʾʸʶˌ 
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ʶ˃ˉˇʵʾʸˇˎ˄ ˉˇ˂˂ʷˌ ʲʽˇ˂ˇʴʽˁʷˌ ʵʽʶˊʴʰˋʾʶˌ ˁʰʽ ˉˊˇˁʰ˂ˇˏ˄ ʲ˂ʱʲʹ ˋˍʰ ˂ʽˉʾʵʽʰΣ ˍʽˌ 

ˉˊ˖ˍʶˀ˄ʶˌΣ ˍʽˌ ˃ʶ˃ʲˊʱ˄ʶˌ ˁʰʽ ˍʰ ˄ˇˎˁ˂ʶʿˁʱ ˇ˅ʷʰΣ ˉˊˇˁʰ˂˗˄ˍʰˌ ʷˍˋʽ ˃ʽʰ ˉˇʽˁʽ˂ʾʰ 

ʰˋʻʶ˄ʶʽ˗˄ ˈˉ˖ˌ ʰʻʹˊˇˋˁ˂ʺˊ˖ˋʹΣ ˒˂ʶʴ˃ˇ˄ʺΣ ˁʰˊˁʾ˄ˇΣ ˁʰˊʵʽʰʴʴʶʽʰˁʷˌ ˉʰʻʺˋʶʽˌ 

ˁΦ˂ˉΦ (Bhouri et al., 2012).  ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΣ ˉˇ˂˂ʱ ˁˊʹˍʽˁʱ ˒ˎˍʱ ʷ˔ˇˎ˄ 

ˋʹ˃ʰ˄ˍʽˁʷˌ ʻʶˊʰˉʶˎˍʽˁʷˌ ʵˊʱˋʶʽˌ ʷ˄ʰ˄ˍʽ ʰˋʻʶ˄ʶʽ˗˄ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ʶ˂ʶˏʻʶˊʶˌ 

ˊʾʸʶˌΣ ˂ˈʴ˖ ˍʹˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʱˌ ˍˇˎˌ ˋʶ ˒ʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌΣ ˈˉ˖ˌ ˒˂ʰʲˇ˄ˇʶʽʵʺΣ 

˒ʰʽ˄ˇ˂ʽˁʱ ˇ˅ʷʰΣ ˍʰ˄ʾ˄ʶˌ ˁʰʽ ˒ʰʽ˄ˇ˂ʽˁʱ ʵʽˍʶˊˉʷ˄ʽʰ (Bhouri et al., 2012). ʃʶʽˊʰ˃ʰˍʽˁʺ 

ˁʰˍʰʴˊʰ˒ʺ ˋˎʴˁʶ˄ˍˊ˗ˋʶ˖˄ ˋʶ ˍˊʾʰ ʵʽʰ˒ˇˊʶˍʽˁʱ ˁˊʹˍʽˁʱ ʽʻʰʴʶ˄ʺ ˒ˎˍʽˁʱ ʶʾʵʹΣ 

ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ п ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΦ ʆʽˌ ˍʶ˂ʶˎˍʰʾʶˌ н ʵʶˁʰʶˍʾʶˌΣ 

ʷ˔ʶʽ ʵˇʻʶʾ ʽʵʽʰʾˍʶˊʹ ʷ˃˒ʰˋʹ ˋˍʹ ˒ˎˋʽˁʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹΣ ˉˇˎ ˉˊˇˋ˒ʷˊʶʽ ʹ 

ˁʰˍʰ˄ʱ˂˖ˋʹ ʰˊˁʶˍ˗˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ˉ˂ˇˏˋʽʰ ˋʶ ˖˃ʷʴʰ о ˂ʽˉʰˊʱ 

ˇ˅ʷʰ ˁʰʽ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʱ (Zeghichi et al., 2003), ̍ ˉ˖ˌ ˁʰʽ ˋˍʹ ʻʶˊʰˉʶˎˍʽˁʺ ʵˊʱˋʹ ˍ˖˄ 

ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋʶ ʵʽʱ˒ˇˊʶˌ ʰˋʻʷ˄ʶʽʶˌ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ʺ ˍʹ ʻʶˊʰˉʶʾʰΦ  

ʁʽ ʱ˄ʻˊ˖ˉˇʽ ˋˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏˋʰ˄ ˒ˎˍʱ ʴʽʰ ʻʶˊʰˉʶˎˍʽˁˇˏˌ 

ˋˁˇˉˇˏˌΦ ʆʰ ˃ʷˊʹ ˍ˖˄ ˒ˎˍ˗˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺ ʶʾ˄ʰʽ 

ˉˇʽˁʾ˂ʰ (Bouyahya et al., 2017)Σ ˈˉ˖ˌ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˁ ʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ мΦ ɳˉʽˉ˂ʷˇ˄Σ ˍʰ 

ʰʽʻʷˊʽʰ ʷ˂ʰʽʰ ˉˇˎ ˉʰˊʱʴˇ˄ˍʰʽ ʰˉˈ ˃ʽʰ ˉˇʽˁʽ˂ʾʰ ˃ʶˋˇʴʶʽʰˁ˗˄ ˒ˎˍ˗˄ ʶʾ˄ʰʽ 

ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˒ˎˍ˗˄Σ ˉˇˎ ʷ˔ˇˎ˄ ʵʽʱ˒ˇˊʶˌ ʻʶˊʰˉʶˎˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ 

ˈˉ˖ˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌΣ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌΣ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌΣ ʰ˄ˇˋˇˍˊˇˉˇˉˇʽʹˍʽˁʷˌ 

ˁΦʱΦ όWǳƘłǎ Ŝǘ ŀƭΦΣ нллфύ. ɾʷˋ˖ ˍʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʰʸʺˍʹˋʹˌ ˁʰˍʰʴˊʱ˒ˍʹˁʰ˄ п2 

ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˁʰʽ ˋˍʹ˄ ʶ˃ˉʶʽˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹΣ ʴʽʰ ˍʽˌ 

ˋʹ˃ʰ˄ˍʽˁʷˌ ˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ˍˇˎˌ ʽʵʽˈˍʹˍʶˌ όʃʾ˄ʰˁʰˌ нΦпύ ˁʰʽ ˍʹ ʻʶˊʰˉʶˎˍʽˁʺ ˍˇˎˌ 

ʵˊʱˋʹ ʷ˄ʰ˄ˍʽ ʵʽʰ˒ˈˊ˖˄ h ˋʻʶ˄ʶʽ˗˄Σ ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰ 

ˁʰʽ ʶˎʹ˃ʶˊʾʰΦ ʅˍˇ˄ ʃʾ˄ʰˁʰ нΦо ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ʻʶˊʰˉʶˎˍʽˁʺ ʵˊʱˋʹ ʽʻʰʴʶ˄˗˄ 

ˁˊʹˍʽˁ˗˄ ˒ˎˍ˗˄ ʲʱˋʶʽ ˍʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʰʸʺˍʹˋʹˌΣ ʰ˂˂ʱ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ 

ˎˉʱˊ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ ˁʰʽ ˄ʰ ˃ʹ˄ ʷ˔ˇˎ˄ ʰˁˈ˃ʹ ʵʹ˃ˇˋʽʶˎˍʶʾΦ 

 
 

ʃʾ˄ʰˁʰˌ нΦпΦ ɸʶˊʰˉʶˎˍʽˁʺ ʵˊʱˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ 
ʃˊˇˋʰˊ˃ˇʴʺ ʰˉˈ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ƘǘǘǇǎΥκκǿǿǿΦƳŘǇƛΦŎƻƳκнлто-445X/11/11/2038 

 

ʊˎˍʽˁˈ ʶʾʵˇˌ ɸʶˊʰˉʶˎˍʽˁʺ ʵˊʱˋʹ ɰʽʲ˂ʽˇʴˊʰ˒ʾʰ 

Arbutus unedo L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϦϚϣϧϜϝЕȮɯ

ϗϜϢϨϤϚϧϜϝЕȮɯϔϠϧϜϨϣϘϤϖϞϨϝϔϜϟϜϝЕȮɯ

ϔϠϧϜϯϞϘϖϟϢϠўϗϚϥȮɯϝϔϧϲɯϧϚϥɯ

ϨϣЌϤϧϔϦϚϥȮɯϧϬϠɯϠϘϯϤϜϝўϠɯϝϔϜɯ

ϗϘϤϟϔϧϢϞϢϖϜϝўϠɯϣϔϛЕϦϘϬϠȮɯϧϬϠɯ

ϖϔϦϧϤϘϠϧϘϤϜϝўϠȮɯϝϔϜɯϢϨϤϢϞϢϖϜϝўϠɯ

ϗϜϔϧϔϤϔϪўϠ 

el Haouari et al. (2007), Jurica et 

al. (2015), Kachkoul et al. (2018), 

Moualek et al. (2016), xáÊÈÕɯÈÕËɯ

Haciseferogullan (2007), 

/ÈÉÜñÊÜÖlu et al. (2003), Pallauf 

et al. (2008) 

Borago officinalis L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϯϞϘϖϟϢϠўϗϚϥȮɯ

ϣϤϢϘϟϟϚϠϢϤϤϢЭϝрȮɯϖϜϔɯϧϚɯϛϘϤϔϣϘЮϔɯ

ϔϦϛϘϠϘϜўϠɯрϣϬϥɯϦϝϞЕϤϨϠϦϚɯϝϔϧϲɯ

ϣϞϲϝϔϥȮɯϗϜϔϕЕϧϚϥȮɯϝϔϤϗϜϢϣϲϛϘϜϘϥȮɯ

ϤϘϨϟϔϧϢϘϜϗЕϥɯϔϤϛϤЮϧϜϗϔȮɯϲϦϛϟϔȮɯ

Aidi Wannes et al. (2010), Asadi-

Samani et al. (2014), Gilani et al., 

(2007), Mhamdi et al.  (2009), 

Ramandi et al. (2017) 
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ϖϔϦϧϤϘϠϧϘϤϜϝЌϥȮɯϔϠϔϣϠϘϨϦϧϜϝЌϥɯ

ϗϜϔϧϔϤϔϪЌϥ 

Calicotome villosa (Poir.) 

Link 

ͅϜϲϯϢϤϘϥɯϕϜϢϞϢϖϜϝЌϥɯϗϤϔϦϧϚϤϜрϧϚϧϘϥɯ

рϣϬϥɯϔϠϧϜϝϔϤϝϜϠϜϝЌϥɯϝϔϜɯ

ϔϠϧϜϢϡϘϜϗϬϧϜϝЌϥ 

Elkhamlichi et al.  (2017) 

Capparis spinosa L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯ

ϔϠϧϜϝϔϤϝϜϠϜϝЕȮɯϔϠϧϜϯϞϘϖϟϢϠўϗϚϥȮɯ

ϔϠϧϜϚϣϔϧϢϧϢϡϜϝЕȮɯϗϜϢϨϤϚϧϜϝЕȮɯ

ϔϠϧϜϨϣϘϤϧϔϦϜϝЕɯϝϔϜɯ

ϔϠϧϜϣϢϞϞϔϣϞϔϦϜϔϦϧϜϝЕɯϗϤϲϦϚɯϝϔϧϲɯ

ϧϬϠɯϝϔϤϝϜϠϜϝўϠɯϝϨϧϧϲϤϬϠȮɯϟϘɯ

ϚϣϔϧϢϣϤϢϦϧϔϧϘϨϧϜϝЌϥɯϝϔϜɯ

ϠϘϨϤϢϛϘϤϔϣϘϨϧϜϝЌϥɯϜϗϜрϧϚϧϘϥ 

Gadgoli and Mishra  1999), 

Kulisic -Bilusic et al. (2012), Ng et 

al. (2011b), Tlili et al.  (2017, 2011), 

Zhou et al. (2010) 

Ceratonia siliqua L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϕϔϝϧϚϤϜϔϝЕȮɯ

ϔϠϧϜϗϜϔϤϤϢЭϝЕȮɯϔϠϧϜϗϜϔϕϚϧϜϝЕȮɯϔϠϧϜ-

ϨϣϘϤϪϢϞϚϦϧϘϤϢϞϔϜϟϜϝЕȮɯ

ϚϣϔϧϢϣϤϢϦϧϔϧϘϨϧϜϝЕɯϔϠϧϜϝϔϤϝϜϠϜϝЕȮɯ

ϛϘϧϜϝЕɯϘϣЮϗϤϔϦϚɯϦϧϢϠɯϟϘϧϔϕϢϞϜϦϟрɯ

ϧϚϥɯϪϢϞϚϦϧϘϤрϞϚϥ 

Al -Olayan et al. (2016), Corsi et al. 

(2002), El-haskoury et al. (2018), 

Rtibi et al. (2017) 

Cercis siliquastrum L. ͂ϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯϔϠϧϜϢϡϘϜϗϬϧϜϝЕ, 

ϢϖϝϢϝϔϧϔϦϧϔϞϧϜϝЕ 

Amer et al. (2019) 

Cichorium spinosum L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕɯϗϤϲϦϚȮɯϛϘϧϜϝЕɯ

ϘϣЮϗϤϔϦϚɯϦϧϚϠɯϣϤрϞϚϫϚɯϧϚϥɯϠрϦϢϨɯ

ϧϢϨɯ͂ϞϧϦϪϲϜϟϘϤ 

Chalatsa et al. (2018), Spyridon A. 

Petropoulos et al. (2018) 

Cistus creticus ssp. Creticus 

L. 1762  

͂ϠϧϜϕϔϝϧϚϤϜϗϜϔϝЕȮɯϔϠϧϜϟϨϝϚϧϜϔϝЕɯ

ϗϤϲϦϚȮɯϤэϛϟϜϦϚɯϧϚϥɯϞϘϜϧϢϨϤϖЮϔϥɯϧϬϠɯ

ϝϨϧϧϲϤϬϠɯϧϢϨɯϔϠϢϦϢϣϢϜϚϧϜϝϢэȮɯ

ϝϨϧϧϔϤϢϧϢϡϜϝЕɯϗϤϲϦϚɯϝϔϧϲɯϢϤϜϦϟЌϠϬϠɯ

ϝϨϧϧϔϤϜϝўϠɯϦϘϜϤўϠɯϔϠϛϤўϣϜϠϚϥɯ

ϞϘϨϪϔϜϟЮϔϥ 

Dimas et al. (2001), Paolini et al., 

(2009), Pateraki and Kanellis 

(2008), 2ÒÖÙÐîɯÌÛɯÈÓȭ (2012) 

Crataegus monogyna Jacq. Ϡ͂ϧϜϢϡϘϜϗϬϧϜϝЕɯϔϠϧϜϯϞϘϖϟϢϠўϗϚϥɯ

ϗϤϲϦϚȮɯϪϤϚϦϜϟϢϣϢϜϘЮϧϔϜɯϖϜϔɯϛϘϤϔϣϘЮϔɯ

ϠϘϨϤϢϘϝϯϨϞϜϦϧϜϝўϠɯϔϦϛϘϠϘϜўϠȮɯϦϘɯ

ϢϤϜϦϟЌϠϢϨϥɯϧэϣϢϨϥɯϝϔϤϝЮϠϢϨȮɯ

ϘϣЮϗϤϔϦϚɯϧϢϨɯϔϠϢϦϢϞϢϖϜϝϢэɯ

ϦϨϦϧЕϟϔϧϢϥɯϝϔϜɯϧϬϠɯϝϔϤϗϜϔϖϖϘϜϔϝўϠɯ

ϗϜϔϧϔϤϔϪўϠ 

Bahorun et al. (1994), Chang et al., 

(2005), Nabavi et al. (2015), Wu et 

al. (2020), &ÈÙÊąÈ-Mateos et al. 

(2013), 6àÚ×ÐÈĘÚÒÈɯÌÛɯÈÓȭ (2017) 

Crithmum maritimum L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯ

ϗϜϢϨϤϚϧϜϝЕȮɯϟϘɯϘϨϘϤϖϘϧϜϝЕɯϗϤϲϦϚɯϝϔϧϲɯ

ϧϚϥɯϦϧϘϯϔϠϜϔЮϔϥɯϠрϦϢϨȮɯϞрϖϬɯϧϚϥɯ

ϨϫϚϞЕϥɯϣϘϤϜϘϝϧϜϝрϧϚϧϔϥɯϦϘɯϕϜϧϔϟЮϠϚɯ

CȮɯɯȹϧϢɯϝϔϧϔϠϲϞϬϠϔϠɯϢϜɯϠϔϨϧϜϝϢЮɯϖϜϔɯ

ϧϚϠɯϣϤрϞϚϫϚɯϧϢϨɯϦϝϢϤϕϢэϧϢϨȺ 

Alves-Silva et al. (2020), Jallali et 

al. (2014), Meot-#ÜÙÖÚɯÈÕËɯ,ÈÎÕõ 

(2009), xáÊÈÕɯÌÛɯÈÓȭ (2019), Sarrou 

et al. (2019) 

Cupressus sempervirens L. ͂ϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯϔϠϧϜϜϜϝЕȮɯ

ϔϠϧϜϨϣϘϤϞϜϣϜϗϔϜϟϜϝЕȮɯϝϨϧϧϔϤϢϧϢϡϜϝЕȮɯ

ϔϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϚϣϔϧϢϣϤϢϦϧϔϧϘϨϧϜϝЕɯ

ϔϠϧϜϦϣϔϦϟϬϗϜϝЕȮɯϦϧϨϣϧϜϝЕɯϗϤϲϦϚȮɯ

ϕϢϚϛϲɯϦϧϚϠɯϣϤрϞϚϫϚɯϗϜϔϕϚϧϜϝўϠɯϝϔϜɯ

ϝϔϤϗϜϔϖϖϘϜϔϝўϠɯϘϣϜϣϞϢϝўϠȮɯϕϢϚϛϲɯ

ϦϧϚϠɯϔϠϧϜϟϘϧўϣϜϦϚɯϧϢϨɯϢϡϘϜϗϬϧϜϝϢэɯ

ϦϧϤϘϥɯϝϔϜɯϧϬϠɯϞϢϜϟϬϗўϠɯϠрϦϬϠȮɯЌϪϘϜɯ

Asgary et al. (2013), Orhan and 

Tumen (2015), Rguez et al. (2019) 

(2018), V. Verma et al. (2014) 



81 
 

ϗϜϢϨϤϚϧϜϝЕɯϗϤϲϦϚɯϟϘɯϛϘϧϜϝЕɯϘϣЮϗϤϔϦϚɯ

ϦϧϚϠɯϔϝϤϲϧϘϜϔɯϢэϤϬϠɯϝϔϜɯϦϧϚϠɯ

ϝϔϞϢЕϛϚɯϨϣϘϤϣϞϔϦЮϔɯϧϢϨɯϣϤϢϦϧϲϧϚ 

Daucus carota ssp. 

Maximus (Desf.) Ball 

͂ϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯϔϠϧϜϯϞϘϖϟϢϠўϗϚϥȮɯ

ϧϢϠϬϧϜϝЕɯϚϣϔϧϢϣϤϢϦϧϔϧϘϨϧϜϝЕȮɯ

ϔϠϧϜϢϡϘϜϗϬϧϜϝЕɯϝϔϜɯϗϜϘϖϘϤϧϜϝЕȮɯ

ϣϤϢϲϖϘϜɯϧϚϠɯϔϠϔϖЌϠϠϚϦϚɯϧϬϠɯ

ϚϣϔϧϢϝϨϧϧϲϤϬϠȮɯϕϢϚϛϲϘϜɯϦϧϚɯϤэϛϟϜϦϚɯ

ϧϚϥɯϪϢϞϚϦϧϘϤрϞϚϥ 

Bishayee et al. (1995), Rokbeni et 

al. (2013), 2ÖÒÖÝÐîɯÌÛɯÈÓȭ (2009) 

Valente et al. (2015) 

Foeniculum vulgare Hill.  ͆ϣϜϗϤϲɯϦϧϚϠɯϔϣўϞϘϜϔɯϕϲϤϢϨϥɯ

ϘϠϜϦϪэϢϠϧϔϥɯϧϢϠɯϟϘϧϔϕϢϞϜϦϟрȮɯ

ϝϔϧϔϣϤϔъϠϘϜɯϧϢϠɯϣϢϠрϞϔϜϟϢȮɯ

ϔϣϢϪϤϘϟϣϧϜϝЕɯϗϤϲϦϚȮɯϛϘϧϜϝЕɯϘϣЮϗϤϔϦϚɯ

ϬϥɯϖϔϞϔϝϧϔϖϬϖрɯϖϜϔɯϧϜϥɯϛϚϞϲϙϢϨϦϘϥɯ

ϟϚϧЌϤϘϥ 

Badgujar et al. (2014), Saddiqi and 

Iqbal (2011) 

Helichrysum orientale (L.) 

Gaertn 

͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϟϜϝϤϢϕϜϔϝЕɯϝϔϜɯɯ

ϕϜϢϗϤϔϦϧϜϝЕɯϗϤϲϦϚ 

Akaberi et al., (2019), Albayrak et 

al. (2010), 2ĹáÎÌñ-2ÌÓñÜÒɯÈÕËɯ

!ÐÙÛÌÒÚġá (2011) 

Hypericum perforatum L. ͂ϠϧϜϟϜϝϤϢϕϜϔϝЕɯϗϤϲϦϚɯϝϔϜɯ

ϛϘϤϔϣϘϨϧϜϝЕɯϖϜϔɯϧϚϠɯЕϣϜϔɯЌϬϥɯϟЌϧϤϜϔɯ

ϝϔϧϲϛϞϜϫϚȮɯϕϢϚϛϲɯϦϧϚɯϛϘϤϔϣϘЮϔɯϧϚϥɯɯ

ϢϨϞЮϧϜϗϔϥ 

Coppock and Dziwenka  (2016), 

Ng et al. (2017), Ɂ/ÓÈÕÛÚɯ%ÖÙɯ ɯ

Futureɂɯ(2021a) 

Juniperus oxycedrus L. ͂ϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯϗϘϤϟϔϧϢϞϢϖϜϝЕȮɯ

ϔϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϦϚϣϧϜϝЕȮɯ

ϔϠϧϜϕϔϝϧϚϤϜϔϝЕȮɯϗϜϢϨϤϚϧϜϝЕȮɯ

ϔϠϧϜϦϣϔϦϟϬϗϜϝЕɯϝϔϜɯϔϠϧϜϝϔϤϝϜϠϜϝЕɯ

ϗϤϲϦϚȮɯϪϤϚϦϜϟϢϣϢϜϘЮϧϔϜɯϝϔϧϲɯϧϬϠɯ

ϖϔϦϧϤϘϠϧϘϤϜϝўϠɯϗϜϔϧϔϤϔϪўϠȮɯϬϥɯ

ϔϣϢϪϤϘϟϣϧϜϝрɯϖϜϔɯϧϢϠɯϕЕϪϔȮɯϖϜϔɯϧϚɯ

ϛϘϤϔϣϘЮϔɯϖϨϠϔϜϝϢϞϢϖϜϝўϠɯϣϔϛЕϦϘϬϠȮɯ

ϗϜϔϕЕϧϚȮɯϟϘЮϬϦϚɯϧϚϥɯϔϤϧϚϤϜϔϝЕϥɯ

ϣЮϘϦϚϥ 

Loizzo et al. (2007), Orhan et al., 

(2012), Salido et al. (2002), 

Semerdjieva et al. (2019), Taviano 

et al. (2013) 

Laurus nobilis L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϕϔϝϧϚϤϜϔϝЕȮɯ

ϔϠϧϜϟϨϝϚϧϜϔϝЕȮɯϗϘϤϟϔϧϢϞϢϖϜϝЕȮɯ

ϝϨϧϧϔϤϢϧϢϡϜϝЕȮɯϖϔϦϧϤϢϣϤϢϦϧϔϧϘϨϧϜϝЕȮɯ

ϕϢЕϛϘϜϔɯϝϔϧϲɯϧϢϨɯϣрϠϢϨɯɯ

ϤϘϨϟϔϧϢϣϲϛϘϜϔϥȮɯЌϪϘϜɯϣϔϤϔϧϚϤϚϛϘЮɯ

ϗϤϲϦϚɯin vitro  ϝϔϧϲɯϧϬϠɯϔϠϛϤўϣϜϠϬϠɯ

рϖϝϬϠ 

Ben-Arye et al. (2012), Conforti et 

al. (2006), Sellami et al. (2011), 

Stefanova et al. (2020) 

Lavandula stoechas L. ͂ϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯϔϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯ

ϚϤϘϟϜϦϧϜϝЕȮɯϗϜϢϨϤϚϧϜϝЕɯϝϔϜɯ

ϔϠϔϞϖϚϧϜϝЕɯϗϤϲϦϚȮɯϕϢϚϛϲϘϜɯϦϧϚɯ

ϛϘϤϔϣϘЮϔɯϝϔϤϗϜϔϝўϠɯϣϔϛЕϦϘϬϠɯϝϔϜɯ

ϘϝϙЌϟϔϧϢϥ 

Aidi Wannes and Marzouk  (2016) 

Benabdelkader et al. (2011), 

Bouyahya et al. (2017), Zuzarte et 

al. (2013) 

Lupinus angustifolius L.  ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕɯϗϤϲϦϚȮɯϛϘϧϜϝЕɯ

ϘϣЮϗϤϔϦϚɯϦϧϚɯϗϨϦϞϜϣϜϗϔϜϟЮϔȮɯϧϚϠɯ

ϨϣϘϤϖϞϨϝϔϜϟЮϔɯϝϔϜɯϧϚϠɯϣϤрϞϚϫϚɯϧϚϥɯ

ϨϣЌϤϧϔϦϚϥ 

Arnoldi et al.  (2015), Villarino et 

al. (2016) 

Melissa officinalis L. ̓ϢϚϛϲϘϜɯϦϧϢϠɯЌϞϘϖϪϢɯϲϖϪϢϨϥȮɯ

ϗϜϔϧϔϤϔϪЌϥɯϧϢϨɯϝϘϠϧϤϜϝϢэɯϠϘϨϤϜϝϢэɯ

ϦϨϦϧЕϟϔϧϢϥȮɯϖϔϦϧϤϘϠϧϘϤϜϝЌϥɯϝϔϜɯ

Bounihi et al. (2013), Jalal et al. 

(2015), Jalali et al. (2016), Miroliaei 

et al. (2011), Papoti et al. (2019) 
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ϝϔϤϗϜϔϝЌϥɯϗϜϔϧϔϤϔϪЌϥȮɯϤϘϨϟϔϧϜϦϟϢэϥȮɯ

ϣϔϛЕϦϘϜϥɯϧϢϨɯϛϨϤϘϢϘϜϗϢэϥȮɯ

ϟϘϧϘϬϤϜϦϟрȮɯϔϠϔϜϟЮϔȮɯϠϔϨϧЮϔȮɯЮϞϜϖϖϢȮɯ

ϲϦϛϟϔȮɯϕϤϢϖϪЮϧϜϗϔȮɯϔϟϚϠрϤϤϢϜϔȮɯ

ϔϠϧϜϕϜϢϧϜϝЕȮɯϔϠϧϜϯϞϘϖϟϢϠўϗϚϥȮɯ

ϔϠϧϜϜϜϝЕɯϗϤϲϦϚɯϝϔϜɯϝϔϧϲɯϧϚϥɯϠрϦϢϨɯ

Alzheimer  

Ribeiro et al. (2001), Shakeri et al. 

(2016) 

Myrtus communis L. ͂ϠϧϜϦϚϣϧϜϝЕȮɯϔϣϢϞϨϟϔϠϧϜϝЕȮɯ

ϔϠϧϜϯϞϘϖϟϢϠўϗϚϥȮɯϨϣϢϖϞϨϝϔϜϟϜϝЕȮɯ

ϔϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯϔϠϧϜϔϜϟϢϤϤϔϖϜϝЕȮɯ

ϔϠϧϜϝϔϤϝϜϠϜϝЕȮɯϔϠϧϜϜϝЕȮɯ

ϚϣϔϧϢϣϤϢϦϧϔϧϘϨϧϜϝЕɯϝϔϜɯ

ϠϘϨϤϢϣϤϢϦϧϔϧϘϨϧϜϝЕɯϗϤϲϦϚȮɯϬϥɯ

ϣрϦϜϟϢɯϗϜϲϞϨϟϔɯϖϜϔɯϧϚɯϛϘϤϔϣϘЮϔɯϧϚϥɯ

ϝϔϠϧϜϠϧЮϔϦϚϥ 

Alipour et al.  (2014), Amessis-

Ouchemoukh et al. (2014), Cannas 

et al. (2013), Gortzi et al. (2008), 

Hosseinzadeh et al. (2011), 

Messaoud et al. (2011), Nassar et 

al. (2010), Rahimmalek et al. 

(2013) 

Narcissus tazetta L. ͂ϠϧϜϜϝЕȮɯϔϠϧϜϝϔϤϝϜϠϜϝЕɯϗϤϲϦϚ Ooi et al. (2008) 

Nerium oleander L. ͂ϠϧϜϕϔϝϧϚϤϜϔϝЕȮɯϛϘϤϔϣϘϨϧϜϝЕɯϗϤϲϦϚɯ

ϖϜϔɯϝϔϤϗϜϔϝЕɯϔϠϘϣϲϤϝϘϜϔȮɯϞЌϣϤϔȮɯ

ϘϞϢϠϢϦЮϔȮɯϗϔϝϧϨϞЮϧϜϗϔɯϝϔϜɯϗϨϦϣϘϫЮϔȮɯ

ϖϜϔɯϧϢϠɯЌϞϘϖϪϢɯϧϢϨɯϣϢϞϞϔϣϞϔϦϜϔϦϟϢэɯ

ϧϢϨɯϝϔϤϝЮϠϢϨɯϧϢϨɯϣϔϖϝϤЌϔϧϢϥɯϦϧϢϠɯ

ϲϠϛϤϬϣϢɯϝϔϜɯϧϚϠɯϘϠЮϦϪϨϦϚɯϧϚϥɯ

ϔϝϧϜϠϢϛϘϤϔϣϘЮϔϥɯϟϘɯϢϞϘϔϠϗϤЮϠϚȮɯ

ϝϨϧϧϔϤϢϧϢϡϜϝрϧϚϧϔɯЌϠϔϠϧϜɯϧϘϦϦϲϤϬϠɯ

ϝϨϧϧϔϤϜϝўϠɯϖϤϔϟϟўϠɯϝϔϤϝЮϠϢϨɯϧϢϨɯ

ϣϔϪЌϢϥɯϘϠϧЌϤϢϨɯȹHCT116, HT29, 

SW620, RKOȺȮɯϝϨϧϧϔϤϜϝЕɯϖϤϔϟϟЕɯ

ϝϔϤϝЮϠϢϨɯϧϢϨɯϦϧϢϟϲϪϢϨɯȹGTȺɯϝϔϜɯ

ϝϨϧϧϔϤϜϝЕɯϦϘϜϤϲɯϝϔϤϝЮϠϢϨɯϧϢϨɯ

ϧϤϔϪЕϞϢϨɯϧϚϥɯϟЕϧϤϔϥɯȹHeLa) in vitro  

Bandara et al. (2010), Cao et al. 

(2018), Namian et al. n.d., Nasu et 

al. (2002), Newman et al. (2007) 

Origanum dictamnus L. ͂ϠϧϜϟϜϝϤϢϕϜϔϝЕɯϝϔϜɯϔϠϧϜϢϡϘϜϗϬϧϜϝЕɯ

ϗϤϲϦϚȮɯϘϣϢϨϞϬϧϜϝрɯϦϘɯЌϞϝϚȮɯ

ϗϘϤϟϔϧϜϝЌϥɯϣϔϛЕϦϘϜϥȮɯϛϘϤϔϣϘЮϔɯ

ϢϨϞЮϧϜϗϔϥȮɯϝϤϨϢϞрϖϚϟϔȮɯϕЕϪϔϥȮɯ

ϣϢϠрϞϔϜϟϢϥȮɯϔϠϔϝϢэϯϜϦϚɯϔϣрɯϣрϠϢϨϥɯ

ϦϧϢϟϲϪϢϨ 

Chinou et al. (2007), Kouri et al.  

(2007) 

Origanum onites L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϦϣϔϦϟϬϗϜϝЕȮɯ

ϔϠϧϜϝϔϤϝϜϠϜϝЕȮɯϔϠϔϞϖϚϧϜϝЕȮɯ

ϔϠϧϜϦϚϣϧϜϝЕȮɯϧϢϠϬϧϜϝЕȮɯϔϠϧϜϗϜϔϕϚϧϜϝЕȮɯ

ϔϠϧϜϣϔϤϔϦϜϧϜϝЕȮɯϔϣϢϪϤϘϟϣϧϜϝЕȮɯ

ϔϠϧϜϝϔϤϝϜϠϜϝЕȮɯϝϔϤϗϜϢϝϔϧϔϛϞϜϣϧϜϝЕɯ

ϝϔϜɯϔϠϧϜϕϚϪϜϝЕɯϗϤϲϦϚȮɯϬϥɯϔϠϔϦϧϢϞЌϔϥɯ

ϪϢϞϜϠϘϦϧϘϤϲϦϚϥȮɯɯϝϔϧϔϣϤϔыϠϧϜϝрɯɯ

ϝϔϧϲɯϖϔϦϧϤϘϠϧϘϤϜϝўϠɯϣϤϢϕϞϚϟϲϧϬϠ 

!ÖÚÛÈÕÊÐÖÿÓÜɯÌÛɯÈÓȭ (2012), Dundar 

et al. (2008), Economou et al. 

(2011), Hancioglu et al.  (2019), 

Nostro et al. (2004), Tepe et al. 

(2016) 

Pancratium maritimum L. ͂ϠϧϜϕϔϝϧϚϤϜϗϜϔϝЕȮɯϔϠϧϜϟϨϝϚϧϜϔϝЕȮɯ

ϔϠϧϜϝϔϤϝϜϠϜϝЕɯϗϤϲϦϚȮɯϔϠϔϦϧϢϞЕɯ

ϪϤЕϦϘϜϥɯϔϝϘϧϨϞϢϪϢϞϜϠϘϦϧϘϤϲϦϚϥ 

Iannello et al. (2014) 

Phagnalon rupestre ssp. 

Graecum Batt. 

͂ϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯϔϠϧϜϢϡϘϜϗϬϧϜϝЕ, 

ϔϠϧϜϯϞϘϖϟϢϠўϗϚϥ 

Ali -Shtayeh et al. (1998), ,ÈÙąÕɯÌÛɯ

al. (2011), Olmos et al. (2005) 
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Phillyrea latifolia L. ͓ϧϨϣϧϜϝЕȮɯϔϠϧϜϣϨϤϘϧϜϝЕɯϝϔϜɯ

ϗϜϢϨϤϚϧϜϝЕɯϗϤϲϦϚɯϖϜϔɯϧϚɯϛϘϤϔϣϘЮϔɯ

ϘϞϝўϠɯϝϔϜɯϯϞϘϖϟϢϠўϠɯϧϢϨɯϦϧрϟϔϧϢϥ 

Pieroni and Pachaly (2000) 

Phoenix theophrasti 

Greuter 

͂ϠϧϜϢϡϘϜϗϬϧϜϝЕɯϗϤϲϦϚȮɯϣϚϖЕɯ

ϕϜϢϗϤϔϦϧϜϝўϠɯϘϠўϦϘϬϠ 

Liolios et al. (2009) 

Pinus pinea L. ͂ϠϧϜϟϜϝϤϢϕϜϔϝЕ Ulukanli et al.  (2014) 

Pistacia lentiscus L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯ

ϝϨϧϧϔϤϢϣϤϢϦϧϔϧϘϨϧϜϝЕȮɯ

ϔϠϧϜϯϞϘϖϟϢϠўϗϚϥȮɯϔϠϧϜϝϔϤϝϜϠϜϝЕȮɯ

ϔϠϧϜϟϜϝϤϢϕϜϔϝЕɯϗϤϲϦϚȮɯ

ϪϤϚϦϜϟϢϣϢϜϘЮϧϔϜɯϖϜϔɯϧϚɯϛϘϤϔϣϘЮϔɯ

ϯϞϘϖϟϢϠўϠȮɯϤϘϨϟϔϧϜϦϟўϠȮɯ

ϖϔϦϧϤϘϠϧϘϤϜϝўϠɯϣϤϢϕϞϚϟϲϧϬϠȮɯ

ϗϜϲϤϤϢϜϔϥȮɯϣЌϧϤϘϥɯϦϧϔɯϠϘϯϤϲȮɯЮϝϧϘϤϢϨȮɯ

ϣϢϠрϞϔϜϟϢϨȮɯϘϖϝϔϨϟϲϧϬϠȮɯϲϦϛϟϔϧϢϥɯ

ϝϔϜɯϲϞϞϬϠɯϔϠϔϣϠϘϨϦϧϜϝўϠɯϔϞϞϘϤϖϜўϠ 

Boulebda et al. (2009), Remila et 

al. (2015) 

Pistacia terebinthus L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯ

ϔϠϧϜϯϞϘϖϟϢϠўϗϚϥȮɯϔϜϟϢϦϧϔϧϜϝЕȮɯ

ϝϨϧϧϔϤϢϧϢϡϜϝЕɯϗϤϲϦϚȮɯϕϢϚϛϲɯϦϧϚɯ

ϛϘϤϔϣϘЮϔɯϔϦϛϘϠϘϜўϠɯϧϢϨɯ

ϔϠϔϣϠϘϨϦϧϜϝϢэɯϝϔϜɯϧϢϨɯϢϨϤϢϣϢϜϚϧϜϝϢэɯ

ϦϨϦϧЕϟϔϧϢϥɯϝϔϜɯϧϚɯϣϤрϞϚϫϚɯϗϜϔϯрϤϬϠ 

ϪϤрϠϜϬϠ ϔϦϛϘϠϘϜўϠɯ 

Bakirel et al. (2004), Ɂ(ÕËÐÊÌɯ

Schede botanicheɂɯ(2021), Kavak 

et al. (2010), *ġÛÌÕ (2021) 

Quercus coccifera L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϦϧϨϣϧϜϝЕȮɯ

ϘϣϢϨϞϬϧϜϝЕȮɯϔϠϧϜϗϜϔϕϚϧϜϝЕɯϗϤϲϦϚȮɯ

ϛϘϤϔϣϘЮϔɯϣϔϛЕϦϘϬϠɯϧϢϨɯ

ϖϔϦϧϤϘϠϧϘϤϜϝϢэɯϦϨϦϧЕϟϔϧϢϥ 

Anlas et al. (2019), &ÌÕñɯÌÛɯÈÓȭ 

(2012), Sari et al. (2019), 

©ġÏÙÌÛÖĀÓÜɯÌÛɯÈÓȭ (2014) 

Quercus ilex L. ͋ϔϧϲɯϧϢϨɯЌϤϣϚϧϔ  ÓÈÙÊĞÕɯÌÛɯal. (2015) 

Rhamnus alaternus L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯ

ϔϠϧϜϖϢϠϢϧϢϡϜϝЕȮɯ

ϔϠϧϜϣϢϞϞϔϣϞϔϦϜϔϦϧϜϝЕɯϝϔϜɯϣϤϢ-

ϔϣϢϣϧϬϧϜϝЕɯϗϤϲϦϚɯϦϘɯϔϠϛϤўϣϜϠϘϥɯ

ϝϔϤϝϜϠϜϝЌϥɯϝϨϧϧϔϤϜϝЌϥɯϦϘϜϤЌϥ 

Kosalec et al. (2013), Mati and de 

Boer (2011), Tacherfiout et al, 

(2018), Zeouk et al. (2020) 

Rosmarinus officinalis L. ͂ϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯϔϠϧϜϟϨϝϚϧϜϔϦϜϝЕȮɯ

ϔϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϝϔϧϔϛϞϜϣϧϜϝЕȮɯ

ϔϠϧϜϗϜϔϕϚϧϜϝЕȮɯϔϠϧϜϘϣϜϞϚϣϧϜϝЕȮɯ

ϔϠϧϜϝϔϤϝϜϠϜϝЕȮɯϚϣϔϧϢϣϤϢϦϧϔϧϘϨϧϜϝЕɯ

ϗϤϲϦϚȮɯϣϞϢэϦϜϢɯϦϘɯϕϜϧϔϟЮϠϘϥȮɯ

ϟЌϧϔϞϞϔȮɯϕϜϢϗϤϔϦϧϜϝЌϥɯϘϠўϦϘϜϥɯϝϔϜɯ

ϛϘϤϔϣϘϨϧϜϝЌϥɯϜϗϜрϧϚϧϘϥɯϖϜϔɯϧϢɯ

ϝϘϠϧϤϜϝрɯϠϘϨϤϜϝрȮɯϝϔϤϗϜϔϖϖϘϜϔϝрȮɯ

ϔϠϔϣϔϤϔϖϬϖϜϝрȮɯϔϠϔϣϠϘϨϦϧϜϝрɯ

ϦэϦϧϚϟϔȮɯ̓ϢϚϛϲϘϜɯϦϧϚɯϛϘϤϔϣϘЮϔɯ

ϪϤЕϦϘϜϥɯɯϔϠϧϜϔϤϛϤЮϧϜϗϔϥȮɯϟϨЭϝЕϥɯ

ϔϤϛϤЮϧϜϗϔϥȮɯϢϨϤϜϝЕϥɯϔϤϛϤЮϧϜϗϔϥȮɯ

ϠϘϨϤϔϞϖЮϔɯϝϔϜɯϦϨϠϧϘϞϘЮɯϦϧϚϠɯɯ

ϘϣϢэϞϬϦϚɯϣϞϚϖўϠɯϝϔϜɯϣϤрϞϚϫϚɯ

ϪϤЕϦϘϜϥɯϣϤрϬϤϚϥɯϯϔϞϲϝϤϔϥ 

Almela et al. (2006), Andrade et 

al. (2018), Bakirel et al. (2008), 

Barreto et al. (2014), !ÌÕÐÕÊâɯÌÛɯÈÓȭ 

(2011), de Melo et al. (2011), 

MacHado et al. (2013), Selmi et al. 

(2017) 
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Salvia fruticose Mill.  ͂ϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯϔϠϧϜϜϜϝЕȮɯ

ϔϠϧϜϯϞϘϖϟϢϠўϗϚϥȮɯϝϨϧϧϔϤϢϧϢϡϜϝЕȮɯ

ϔϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϠϘϨϤϢϣϤϢϦϧϔϧϘϨϧϜϝЕɯ

ϔϠϧϜϕϔϝϧϚϤϜϔϝЕȮɯϔϠϧϜϟϨϝϚϧϜϔϝЕȮɯ

ϨϣϢϖϞϨϝϔϜϟϜϝЕȮɯϨϣϢϞϜϣϜϗϔϜϟϜϝЕɯϝϔϜɯ

ϔϠϧϜϝϔϤϝϜϠϜϝЕɯϗϤϲϦϚ 

Ali et al.  (2000), #ÜÓÌÛÐî-+ÈÜįÌÝÐîɯ

et al. (2018), Eidi and Eidi  (2009), 

El Euch et al. (2019), Gali-

Muhtasib  (2006), Ghorbani and 

Esmaeilizadeh (2017), 

Papageorgiou et al. (2008) 

Sambucus nigra L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϕϔϝϧϚϤϜϔϝЕȮɯ

ϔϠϧϜϜϜϝЕȮɯϔϠϧϜϝϔϧϔϛϞϜϣϧϜϝЕȮɯ

ϔϠϧϜϝϔϤϝϜϠϜϝЕȮɯϨϣϢϖϞϨϝϔϜϟϜϝЕɯϗϤϲϦϚ 

,ėàÕÈÙÊáàÒɯÌÛɯÈÓȭ (2018), Sidor 

and Gramza-,ÐÊÏÈėÖÞÚÒÈ (2015), 

Veberic et al. (2009) 

Satureja thymbra L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϯϞϘϖϟϢϠўϗϚϥȮɯ

ϔϠϔϞϖϚϧϜϝЕȮɯϔϠϧϜϣϢϞϞϔϣϞϔϦϜϔϦϧϜϝЕȮɯ

ϔϠϧϜϟϨϝϚϧϜϔϝЕȮɯϔϠϧϜϕϔϝϧϚϤϜϔϝЕȮɯ

ϔϠϧϜϜϜϝЕȮɯϔϠϧϜϟϜϝϤϢϕϜϔϝЕɯϗϤϲϦϚɯϝϔϜɯ

ϕϢϚϛϲɯϦϧϚϠɯϔϠϔϦϧϢϞЕɯϪϤЕϦϘϜϥɯ

ϪϢϞϜϠϘϦϧϘϤϲϦϚϥɯϦϧϚɯϠрϦϢɯϧϢϨɯ

͂ϞϧϦϪϲϜϟϘϤ 

Chorianopoulos et al. (2006), 

Giweli et al.  (2012), &ġÙÌÕɯÌÛɯÈÓȭ 

(2004), Jancheva et al. (2017b), 

Tsimogiannis et al. (2017) 

Sideritis syriaca subsp. 

Syriaca L. 

͂ϠϧϜϢϡϘϜϗϬϧϜϝЕɯϝϔϜɯϔϠϧϜϝϔϧϔϛϞϜϣϧϜϝЕɯ

ϗϤϲϦϚȮɯϕϢϚϛϲɯϦϧϚϠɯϔϠϔϝϢэϯϜϦϚɯϔϣрɯ

ϧϢϠɯϕЕϪϔȮɯϧϢɯϖϔϦϧϤϜϝрɯЌϞϝϢϥȮɯϧϚɯ

ϯϞϘϖϟϢϠЕɯϧϬϠɯϕϞϘϠϠϢϖрϠϬϠɯϝϔϜɯϦϧϚɯ

ϛϘϤϔϣϘЮϔɯϘϖϝϔϨϟϲϧϬϠɯϝϔϜɯϣϞϚϖўϠ 

&ÖÕáâÓÌá-Burgos et al. (2011), 

&ĹÝÌÕñɯÌÛɯÈÓȭ (2005), Hofrichter et 

al. (2016), Kloukina et al.  (2020) 

Thymbra capitata (L.) Cav. ͂ϠϧϜϦϚϣϧϜϝЕȮɯϔϠϧϜϟϜϝϤϢϕϜϔϝЕȮɯ

ϔϠϧϜϢϡϘϜϗϬϧϜϝЕȮɯϔϠϧϜϕϔϝϧϚϤϜϗϜϔϝЕɯ

ϗϤϲϦϚȮɯϕϢϚϛϲɯϦϘɯϔϠϔϣϠϘϨϦϧϜϝϲɯ

ϣϤϢϕϞЕϟϔϧϔȮɯϣϢϠрϗϢϠϧϢȮɯ

ϢϨϤϢϞϢЮϟϬϡϚȮɯϗϨϦϣϘϫЮϔȮɯϔϤϛϤЮϧϜϗϔȮɯ

ϛϘϤϔϣϘЮϔɯϗϘϤϟϔϧϜϝўϠɯϞϢϜϟўϡϘϬϠȮɯЌϪϘϜɯ

ϝϨϧϧϔϤϢϧϢϡϜϝЕɯϗϤϲϦϚɯϦϘɯϣϔϛϢϖрϠϔɯ

ϠϢϦЕϟϔϧϔɯϧϢϨɯϣϔϪЌϢϥɯϘϠϧЌϤϢϨ 

Bounatirou et al. (2007), #ŉÈÔÐîɯÌÛɯ

al. (2015), El-Jalel et al. (2018), 

Palmeira-De-Oliveira et al.  (2012) 

Vitex agnus-castus L. ͂ϠϧϜϢϡϘϜϗϬϧϜϝЕɯϝϔϜɯϔϠϧϜϖϚϤϔϠϧϜϝЕɯ

ϗϤϲϦϚȮɯϛϘϤϔϣϘЮϔɯϣϤϢϘϟϟϚϠϢϤϤϢЭϝўϠɯ

ϦϨϟϣϧϬϟϲϧϬϠȮɯϟϔϦϧϔϞϖЮϔȮɯϔϠϬϟϔϞЮϘϥɯ

ϘϟϟЕϠϢϨɯϤэϦϘϬϥȮɯϣϤϢϕϞЕϟϔϧϔɯ

ϘϟϟϚϠрϣϔϨϦϚϥɯϣϢϨɯϦϪϘϧЮϙϢϠϧϔϜɯϟϘɯ

ϦэϠϗϤϢϟϢɯϣϢϞϨϝϨϦϧϜϝўϠɯϬϢϛϚϝўϠȮɯ

ϣϤϢϘϟϟϚϠϢϤϤϢЭϝЕɯϗϨϦϯϢϤϜϝЕɯ

ϗϜϔϧϔϤϔϪЕȮɯϘϠϜϦϪэϘϜɯϧϚϠɯϣϔϤϔϖϬϖЕɯ

ϖϲϞϔϝϧϢϥȮɯϕϢϚϛϲɯϦϧϚɯϛϘϤϔϣϘЮϔɯ

ϪϤЕϦϘϜϥɯϘϠϗϢϟϚϧϤЮϬϦϚϥȮɯϪϤЕϦϘϜϥɯ

ϔϝϟЕϥȮɯϦϧϚϠɯϣϤрϞϚϫϚɯϔϣϢϕϢϞўϠɯϣϢϨɯ

ϣϤϢϝϔϞϢэϠϧϔϜɯϔϣрɯϔϠϘϣϲϤϝϘϜϔɯ

ϣϤϢϖϘϦϧϘϤрϠϚϥɯϝϔϜɯϘϠϜϦϪэϘϜɯϧϚɯ

ϖϢϠϜϟрϧϚϧϔɯϦϘɯϖϨϠϔЮϝϘϥɯϟϘɯϣϤрϬϤϚɯ

ϖЕϤϔϠϦϚɯϧϬϠɯϬϢϛϚϝўϠ 

Ahangarpour et al.  (2016), 

Hossein-Rashidi and Nemati  

(2017), Lucks et al. (2002), van Die 

et al. (2009), Wuttke et al. (2003) 

 

 

2.3.4.3. ɰʽˇ˃ʹ˔ʰ˄ʽˁʺ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ 

ɳˁˍˈˌ ʰˉˈ ˍʹ ʻˊʶˉˍʽˁʺ ʰ˅ʾʰΣ ʹ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˍˊˇ˒ʾ˃˖˄ ʶˁ˃ʶˍʰ˂˂ʶˏʶˍʰʽ ˍʹ 
ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ ˉˇ˂˂˗˄ ʽʻʰʴʶ˄˗˄Σ ˁˊʹˍʽˁ˗˄ ˒ˎˍ˗˄Φ ɱʽʰ 
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ˉʰˊʱʵʶʽʴ˃ʰΣ ˍˇ Borago officinalis [Φ ʷ˔ʶʽ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˖ˌ ˒ˎˋʽˁˈ ˋˎ˄ˍʹˊʹˍʽˁˈ ˋʶ 
˒ˊʷˋˁʰ ʸˎ˃ʰˊʽˁʱ (Miceli et al., 2015) ˁ ʰʽ ˉʰˊʰʴ˖ʴʺ ˂ˇˎˁʱ˄ʽˁ˖˄ (Ciriano et al., 2009) 
ˁʰʽ ˍˇ Rosmarinus officinalis [Φ ˖ˌ ˋˎ˄ˍʹˊʹˍʽˁˈ ˋʶ ʵʽʱ˒ˇˊˇˎˌ ˍˏˉˇˎˌ 
ʶˉʶ˅ʶˊʴʰˋ˃ʷ˄ˇˎ ˁˊʷʰˍˇˌ ό˔ˇʽˊʽ˄ˈΣ ʲˇʵʽ˄ˈΣ ʰˊ˄ʾ ˁʰʽ ˉˇˎ˂ʶˊʽˁʱύΣ ˁʰʽ ˕ʱˊʽʰ 
όIŜǊƴłƴŘŜȊ Ŝǘ ŀƭΦΣ нлмсΤ IŜǊƴłƴŘŜȊ-IŜǊƴłƴŘŜȊ Ŝǘ ŀƭΦΣ нллфύ. ʃʷˊʰ ʰˉˈ ˍʹ ʲʽˇ˃ʹ˔ʰ˄ʾʰ 
ˍˊˇ˒ʾ˃˖˄Σ ˍˇ ˁˈ˃˃ʽ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ʰˉˈ ʶˉʶ˅ʶˊʴʰˋ˃ʷ˄ˇˎˌ ˋˉˈˊˇˎˌ ˍˇˎ ˔ʰˊˇˎˉʽˇˏΣ 
˃ʶˍʱ ˍˇ ˅ʶ˒˂ˇˏʵʽˋ˃ʰ ˁʰʽ ˍˇ ʱ˂ʶˋ˃ʰ ʷ˔ʶʽ ʷ˔ʶʽ ˉˇʽˁʾ˂ʶˌ ˔ˊʺˋʶʽˌ ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʰ˄ 
ˁʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ м όˉʰˊʰʴ˖ʴʺ ˒˖ˍˇʴˊʰ˒ʽˁ˗˄ ˒ʽ˂˃Σ ˋˉʾˊˍ˖˄Σ ˔ˊ˖˃ʱˍ˖˄Σ ˃ʶ˂ʰ˄ʽ˗˄ 
ΦˁʱΦύ (MOAC, 2008)Φ ɳˉʾˋʹˌΣ ˍʰ ˒ˎˍʽˁʱ ˔ˊ˗˃ʰˍʰ ʰˉˈ ʽʻʰʴʶ˄ʺ ˒ˎˍʽˁʱ ʶʾʵʹ ̱ ʹˌ ɼˊʺˍʹˌ 
ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʵʽʱ˒ˇˊʰ ˃ʷˊʹ ˍ˖˄ ˒ˎˍ˗˄Σ ˈˉ˖ˌ ʰ˄ʰ˂ˏʻʹˁʶ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ мΦ ɮˎˍʱ 
ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˉʰˊʰʵˇˋʽʰˁʱ όˁʰʽ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʶ˅ʰˁˇ˂ˇˎʻˇˏ˄ 
˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽύ ʴʽʰ ˍʹ ʲʰ˒ʺ ʽ˄˗˄ ʺ ˎ˒ʰˋ˃ʱˍ˖˄ ʸ˖ʽˁʺˌ ˁʰʽ ˒ˎˍʽˁʺˌ 
ˉˊˇʷ˂ʶˎˋʹˌ. ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰʸʺˍʹˋʹΣ ʰˉˈ ˍʰ рн ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ʲˊʷʻʹˁʰ˄ 
ˋˍˇʽ˔ʶʾʰ ʲʽˇ˃ʹ˔ʰ˄ʽˁʺˌ ˔ˊʺˋʹˌ ʴʽʰ мт ˒ˎˍʽˁʱ ʶʾʵʹΣ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˁʰʽ ˋˍˇ˄ 
ʃʾ˄ʰˁʰ нΦр.  ɳʾ ˄ʰʽ ˈ˃˖ˌ ˉʽʻʰ˄ˈ ˄ʰ ˎˉʱˊ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʰ ˁʰʽ ˄ʰ ˃ʹ˄ ʷ˔ˇˎ˄ 
ʵʹ˃̌̀ ʽʶˎˍʶʾΦ ʆʰ ˒ˎˍʱ ˃ʶ ˍʽˌ ˉʶˊʽˋˋˈˍʶˊʶˌ ʲʽˇ˃ʹ˔ʰ˄ʽˁʷˌ ˔ˊʺˋʶʽˌ ˁʰʽ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ 
ˍʶˁ˃ʹˊʾ˖ˋʹ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΣ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽΣ ʶʾ˄ʰʽ ˍʰ Borago 
officinalis L., Ceratonia siliqua L., Myrtus communis [Φ ˁʰʽ Rosmarinus officinalis L. 

 

ʃʾ˄ʰˁʰˌ нΦрΦ ɰʽˇ˃ʹ˔ʰ˄ʽˁʺ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ̱ ʹˌ ɼˊʺˍʹˌ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ 
ʃˊˇˋʰˊ˃ˇʴʺ ʰˉˈ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ƘǘǘǇǎΥκκǿǿǿΦƳŘǇƛΦŎƻƳκнлто-445X/11/11/2038 

ɳʾʵˇˌ ˒ˎˍˇˏ ɳ˄ʵʶʽˁˍʽˁʷˌ ʰ˄ʰ˒ˇˊʷˌ ʲʽˇ˃ʹ˔ʰ˄ʽˁʺˌ ˔ˊʺˋʹˌ 

Borago officinalis L. 
Ciriano et al. (2009), Miceli et al.  (2015), 1ąÖ-Celestino et al. 

(2008) 

Ceratonia siliqua L. 
Bernardo-Gil et al. (2011), Farag and El-Kersh (2017), MOAC  

(2008) 

Crithmum maritimum L. Meot-Duros et al. (2010) 

Hypericum perforatum L. PFAF (2022a) 

Juniperus oxycedrus L. xáËÌÔÐÙ (2017) 

Laurus nobilis L. Chahal et al. (2017) 

Myrtus communis L.  
Aleksic and Knezevic (2014), Gardeli et al. (2008), Ghaedi et al. 

(2012), Tuberoso et al. (2010), Wannes and Marzouk  (2016) 

Origanum onites L. Stefanakis et al. (2013) 

Phillyrea latifolia L. Longo et al. (2007) 

Pinus pinea L. Nasri et al. (2005) 

Pistacia lentiscus L. MOAC  (2015)  

Pistacia terebinthus L. Kar et al. (2012) 

Quercus ilex L. HTEA  (2021) 

Rosmarinus officinalis L. 
Beretta et al. (2011), Borges et al. (2019), 'ÌÙÕâÕËÌáɯÌÛɯÈÓȭ (2016), 

'ÌÙÕâÕËÌá-'ÌÙÕâÕËÌáɯÌÛɯÈÓȭ (2009), Ribeiro-Santos et al. (2015)  

Satureja thymbra L. Choulitoudi et al.  (2016) 

Spartium junceum L. *ÖÝÈðÌÝÐîɯÌÛɯÈÓȭ (2019) 

Thymbra capitata (L.) 

Cav. 
Faleiro et al. (2005), Goudjil et al.  (2020) 

 

2.3.4.4. ʋˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ˄ ɼˇˋ˃ʶˍˇ˂ˇʴʾʰ 
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ʅˍʹ˄ ɼˇˋ˃ʶˍˇ˂ˇʴʾʰ ˁʰʽ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˁʰ˂˂ˎ˄ˍʽˁ˗˄ ʰˉˈ ˒ˎˍʱΣ  
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ˒ˏ˂˂ʰ ˁʰʽ ʱ˄ʻʹΣ ʰˉˈ ˍʰ ˇˉˇʾʰ ʶ˅ʱʴˇ˄ˍʰʽ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰ 
ʺ ˒ˎˍʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰΣ ˈˉ˖ˌ ʰ˄ʰ˂ˏʻʹˁʶ ˁʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ м ˍʹˌ ˉʰˊˇˏˋʰˌ 
ʶˊʴʰˋʾʰˌ. ɮˎˍʱ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˉˊˇˌ ˉʰˊʰʴ˖ʴʺ ˁʰ˂˂ˎ˄ˍʽˁ˗˄ ʴʽʰ ˉˊˇʿˈ˄ˍʰ 
ˉʶˊʽˉˇʾʹˋʹˌ ˉˊˇˋ˗ˉˇˎΣ ˃ʰ˂˂ʽ˗˄ ˁʰʽ ˋ˗˃ʰˍˇˌΣ ˈˉ˖ˌ ˋʰˉˇˏ˄ʽʰΣ ʰ˒ˊˈ˂ˇˎˍˊʰΣ 
ˁˊʷ˃ʶˌ ˉˊˇˋ˗ˉˇˎΣ ˋ˗˃ʰˍˇˌΣ ˁʶˊʽʱΣ ʰˊ˗˃ʰˍʰΣ ʰ˄ˍʹ˂ʽʰˁʱΣ ˋʰ˃ˉˇˎʱ˄Σ ˃ʰ˂ʰˁˍʽˁʱ 
˃ʰ˂˂ʽ˗˄Σ ˃ʱˋˁʶˌ ˃ʰ˂˂ʽ˗˄Σ ʶ˄ˎʵʰˍʽˁʷˌ ˂ˇˋʽˈ˄Σ ˔ʰ˂ʰˊ˖ˍʽˁʱ ˂ʱʵʽʰ ˃ʰˋʱʸ ˁΦΦɦ ʆʰ 
˒ˎˋʽˁʱ ˁʰ˂˂ˎ˄ˍʽˁʱ ʶʾ˄ʰʽ ˉˊˇʿˈ˄ˍʰ ˍ˖˄ ˇˉˇʾ˖˄ ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ʰˉˇʵʾʵʶˍʰʽ 
ˁˎˊʾ˖ˌ ˋˍʰ ˒ˎˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ˍˇˎˌ ˁʰʽ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˉˊˇˋ˒ʷˊˇˎ˄ 
ʰˉˇʵʶʵʶʽʴ˃ʷ˄ʶˌ ˔ˊʺˋʶʽˌ ʺ ˉˊˇˇˉˍʽˁʷˌ ˁʰʽ˄ˇˍˇ˃ʾʰˌ ˋʶ ʵʽʱ˒ˇˊʰ ˄ʷʰ ˉˊˇʿˈ˄ˍʰΦ ɾʽʰ 
ˉˇʽˁʽ˂ʾʰ ˁʰ˂˂ˎ˄ˍʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ʷ˔ʶʽ ˉ˂ʷˇ˄ ˁˎˁ˂ˇ˒ˇˊʺˋʶʽ ˋˍʹ˄ ʰʴˇˊʱΣ 
ʰ˅ʽˇˉˇʽ˗˄ˍʰˌ ˁʰʽ ʰ˄ʰʵʶʽˁ˄ˏˇ˄ˍʰˌ ˍʽˌ ˔ˊʺˋʶʽˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ όˉΦ˔Φ .ƛƻ{ŜƭŜŎǘ - 
ɮʻʺ˄ʰΣ !ƎǊŜŎƻŦŀǊƳǎ - ʄʷʻˎ˃˄ˇΣ /ǊŜǘŀƴōŜŜ - ɯʴʽˇˌ ɿʽˁˈ˂ʰˇˌύΦ ʅˍˇ˄ ʃʾ˄ʰˁʰ нΦс 
ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺˌ ʰ˄ʰʸʺˍʹˋʹˌ ʴʽʰ ˍʹ ˔ˊʺˋʹ 18 
ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌ ˋˍʹ˄ ɼˇˋ˃ʶˍˇ˂ˇʴʾʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˈˋʰ ˃ʶ˂ʶˍʺʻʹˁʰ˄, 
ʰ˂˂ʱ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ ˎˉʱˊ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʰΣ ˉˇˎ ʵʶ˄ ʷ˔ˇˎ˄ ʵʹ˃ˇˋʽʶˎˍʶʾΦ 

 
ʃʾ˄ʰˁʰˌ нΦсΦ ʋˊʺˋʶʽˌ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ̱ ʹˌ ɼˊʺˍʹˌ ˋˍʹ˄ ɼˇˋ˃ʶˍˇ˂ˇʴʾʰ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ 
ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ ʃˊˇˋʰˊ˃ˇʴʺ ʰˉˈ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ƘǘǘǇǎΥκκǿǿǿΦƳŘǇƛΦŎƻƳκнлто-445X/11/11/2038 

ɳʾʵˇˌ ˒ˎˍˇˏ ɳ˄ʵʶʽˁˍʽˁʷˌ ʰ˄ʰ˒ˇˊʷˌ ˔ˊʺˋʹˌ ˋˍʹ˄ ɼˇˋ˃ʶˍˇ˂ˇʴʾʰ 

Capparis spinosa L. Al -Safadi and Elias (2011), Tlili et al.  (2011) 

Ceratonia siliqua L. Bernardo-Gil et al. (2011) 

Crithmum maritimum. L. 
Cornara et al. (2009), Maoloni et al.  (2021), Meot-Duros 

et al. (2010)  

Daucus carota ssp maximus 

(Desf.) Ball 
Maxia et al. (2009), Verma et al. (2014) 

Foeniculum vulgare Hill.  #ÈÔÑÈÕÖÝÐîɯÌÛɯÈÓȭ (2005) 

Helichrysum orientale (L.) Gaertn PFAF (2022d) 

Juniperus oxycedrus L. Karaman et al. (2003) 

Laurus nobilis L. Chahal et al. (2017), Marques et al. (2016) 

Lavandula stoechas L. Carrasco et al. (2015b) 

Myrtus communis L. 
Aleksic and Knezevic (2014), Gardeli et al. (2008), 

Tuberoso et al. (2010), Wannes and Marzouk (2016) 

Origanum onites L. !ÖÚÛÈÕÊÐÖÿÓÜɯÌÛɯÈÓȭ (2012) 

Phillyrea latifolia L. Longo et al. (2007) 

Pistacia lentiscus L. MOAC  (2015) 

Pistacia terebinthus L. 3Ö×ñÜɯÌÛɯÈÓȭ (2007) 

Rhamnus alaternus L. Pageon et al. (2019) 

Rosmarinus officinalis L. 
Beretta et al. (2011), Borges et al. (2019), Ribeiro-Santos et 

al. (2015) 

Satureja thymbra L. Michaelakis et al. (2007), xáÛĹÙÒ (2012) 

Spartium junceum L. Cerchiara et al. (2010) 

нΦпΦ ʅˎʸʺˍʹˋʹ  

ʅˍʽˌ ˃ʷˊʶˌ ˃ʰˌΣ ˉˇ˂˂ʱ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ 

ˉʰˊʶ˂ʻˈ˄Σ ʷ˔ˇˎ˄ ˁʶˊʵʾˋʶʽ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍʹˌ ʶˎˊˏˍʶˊʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˁˇʽ˄ˈˍʹˍʰˌ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰˌ ˉˇʽˁʾ˂ʶˌ ˔ˊʺˋʶʽˌΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˃ʽʰ ˉˇ˂ˏ 
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ʶ˄ʵʽʰ˒ʷˊˇˎˋʰ ˁʰ˂˂ʽʶˊʴʹˍʽˁʺ ˉˊˈˍʰˋʹ ʴʽʰ ˃ʽʰ ˁʰʽ˄ˇˍˈ˃ˇ ˁʰʽ ʲʽ˗ˋʽ˃ʹ 

ˇʽˁˇ˄ˇ˃ʾʰΦ ɾʷˋʰ ʰˉˈ ˍʹ˄ ˉˇ˂ˏ˔ˊˇ˄ʹ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ʷˊʶˎ˄ʰ ˁʰʽ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ 

ʰ˄ʰʸʺˍʹˋʹΣ ʰˉʰ˄ˍʺʻʹˁʶ ˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶˊ˗ˍʹ˃ʰ ʴʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ 

ʽʵʽʰʽˍʶˊˇˍʺˍ˖˄ ˁʰʽ ˍ˖˄ ̄̌ʽˁʾ˂˖  ˄ ˔ˊʺˋʶ˖˄ рн ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ 

ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˁʰʽ ˍʽˌ ʰ˄ˇ˔ʷˌ ˍˇˎˌ ˋʶ ʰʲʽˇˍʽˁʷˌ ˁʰˍʰˉˇ˄ʺˋʶʽˌ. 

ʃʰˊʱ˂˂ʹ˂ʰΣ ʶˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ˈˍʽ ʅˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʶˋˇʴʶʾˇˎΣ ˃ʶ ˍʹ˄ ʶˉʽˁʶʾ˃ʶ˄ʹ 

ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ˁʰʽ ˍʹ˄ ʶˉʽˁʶʾ˃ʶ˄ʹ ʰˏ˅ʹˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˍʹˌ ˅ʹˊʰˋʾʰˌΣ 

ˎˉʱˊ˔ʶʽ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʰ ʽʻʰʴʶ˄ʺ ˃ʶˋˇʴʶʽʰˁʱ ˒ˎˍʱΣ ˍʰ ˇˉˇʾʰ ʷ˔ˇˎ˄ 

ʺʵʹ ʵˇˁʽ˃ʰˋˍʶʾ ˋʶ ʰˁˊʰʾʶˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˁʰʽ ˅ʹˊʷˌ ˋˎ˄ʻʺˁʶˌΦ ɳˉˇ˃ʷ˄˖ˌ ˍʰ ˁˊʹˍʽˁʱ 

˒ˎˍʱ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʴʽʰ ʰˊˁʶˍʷˌ ˁʶˊʵˇ˒ˈˊʶˌ ʶˉʽ˔ʶʽˊʹ˃ʰˍʽˁʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʰ˂˂ʱ ˁʰʽ 

ʶˉʽˍˎ˔ʹ˃ʷ˄ʶˌ ˒ˎˍʶˏˋʶʽˌ ˋʶ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ ˃ʶ ˉˇ˂ˏ ʻʶˍʽˁʷˌ ˎˉʹˊʶˋʾʶˌ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΦ  

ʅˍˇ ˃ʷˊˇˌ ˍʹˌ ʶ˃ˉʶʽˊʽˁʺˌ ʰ˅ʽˇ˂ˈʴʹˋʹˌ ʰˎˍʺˌ ˍʹˌ ʶˊʴʰˋʾʰˌΣ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ рн 

ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌΣ ʴʽʰ ˍʹ ˔ˊʺˋʹ ˍˇˎˌ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΦ ʅˏ˃˒˖˄ʰ ˃ʶ 

ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ ʷˊʶˎ˄ʰˌΣ ʶˉʽʲʶʲʰʽ˗˄ʶˍʰʽ ˈˍʽ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ʶˁˉ˂ʹˊ˗˄ˇˎ˄ 

ˍˇ˄ ʰʽˋʻʹˍʽˁˈ ˁʰʽ ˂ʶʽˍˇˎˊʴʽˁˈ ˋˍˈ˔ˇ ˃ʽʰˌ ˃ʶ˂ʷˍʹˌ ˁʰʽ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ 

ˋʶ ʽʵʽ˖ˍʽˁˇˏˌ ˁʰʽ ʵʹ˃ˈˋʽˇˎˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΦ ɶ ʶˉʰˊˁʺˌ ʰʽˋʻʹˍʽˁʺ ʰ˅ʾʰ ˍ˖˄ 

ˁˊʹˍʽˁ˗˄ ˒ˎˍ̔ˁ ˗˄ ʶʽʵ˗˄ ʴʽʰ ʵʹ˃ˈˋʽˇˎˌ ˁʰʽ ʽʵʽ˖ˍʽˁˇˏˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ ʷ˔ʶʽ 

ʰˉˇʵʶʽ˔ʻʶʾΣ ˈˉ˖ˌ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ (Christoforidi et al., 2022d, 2022e; 

Ding et al., 2022)Φ ʃʰˊʱ˂˂ʹ˂ʰ ʹ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ʷˊ˔ʶˍʰʽ ˋʶ ˉ˂ʺˊʹ 

ʶ˄ʰˊ˃ˈ˄ʽˋʹ ˃ʶ ˍˇ ˒ˎˋʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ όˁʱˍʽ ˍˇ ʶˉʽʻˎ˃ʹˍˈΣ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ 

ɼʶ˒ʱ˂ʰʽˇ рύΣ ʲʶ˂ˍʽ˗˄ˇ˄ˍʰˌ ˍʽˌ ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ʰ˂˂ʱ ˁʰʽ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ 

ˉˇ˂ʽˍʽˋˍʽˁʺˌ ˁ˂ʹˊˇ˄ˇ˃ʽʱˌΣ ˍˇˎ ˍˈˉˇˎΦ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ʵʷ˄ˍˊʰ ˈˉ˖ˌ ˍʰ Cercis 

siliquastrum L., Sambucus nigra L., Styrax officinalis [ΦΣ ˁʰʽ ʻʱ˃˄ˇʽ ˈˉ˖ˌ Nerium 

oleander L., Calicotome villosa (Poir.) Link, Limoniastrum monopetalum (L.) 

Boiss., Vitex agnus-castus L., ˁʰʽ ˉˇ˗ʵʹ ˒ˎˍʱ ˈˉ˖ˌ Daucus carota ssp. maximus 

(Desf.) Ball, Borago officinalis LΦ ˁʰʽ Campanula cretica (A.DC.) D. Dietr. ̀ ˎ˄ʵˎʱʸˇˎ˄ 

ˁʰ˂˂˖ˉʽˋˍʽˁʺ ʰ˅ʾʰ ˔ʱˊʹ ˋˍˇ ʱ˄ʻˇˌ, ʰ˂˂ʱ ˁʰʽ ˍˇ ˁʰ˂˂˖ˉʽˋˍʽˁˈ ˒ˏ˂˂˖˃ʰ ˁʰʽ ʶʾ˄ʰʽ 

ˁʰˍʱ˂˂ʹ˂ʰ ʴʽʰ ˉˇʽˁʾ˂ʶˌ ˔ˊʺˋʶʽˌ ˋˍʹ˄ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΦ  

ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ʰʽˋʻʹˍʽˁʺ ˍˇˎˌ ʰ˅ʾʰΣ ʹ ˉˊˇˋʰˊ˃ˇʴʺ ˋʶ ʰ˄ˍʾ˅ˇʶˌ 

ʶʵʰ˒ˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ, ʹ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ʰˉʰʾˍʹˋʹ ˋʶ ʱˊʵʶˎˋʹΣ ˒ˎˍˇˉˊˇˋˍʰˋʾʰ 

ˁʰʽ ˁʰ˂˂ʽʶˊʴʹˍʽˁʷˌ ʰˉʰʽˍʺˋʶʽˌΣ ˃ʶʽ˗˄ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˍˇ ˁˈˋˍˇˌ ˋˎ˄ˍʺˊʹˋʹˌ ˁʰʽ 

ˁʰʻʽˋˍˇˏ˄ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ʽʵʰ˄ʽˁʱ ʴʽʰ ˔ˊʺˋʹ ˋʶ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ ˍˇˎ 

˄ʹˋʽˇˏΦ ɳˉʾˋʹˌΣ ʹ ʶ˂˂ʶʽ˃˃ʰˍʽˁʺ ʱˊʵʶˎˋʹ ˃ˉˇˊʶʾ ˄ʰ ʰ˄ʰˋˍʶʾ˂ʶʽ ˍʹ˄ ˂ʰʾ˃ʰˊʴʹ 

ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ ˃ʽʰ ˋˍʰʻʶˊʺ ˋˎ˃ˉʰʴʺ ˃ˇˊ˒ʺ ˒ˎˍˇˏΣ ˉˇˎ ˄ʰ 

ʵʽʶˎˁˇ˂ˏ˄ʶʽ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˁˈ˃ʹˌ ˁʰʽ ˍʹ˄ ʰʽˋʻʹˍʽˁʺ ˍˇˎ ˍˇˉʾˇˎ (Toscano et al., 2019). 

ɴ˄ʰ ʰˁˈ˃ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˉ˂ʶˇ˄ʷˁˍʹ˃ʰΣ ʶʾ˄ʰʽ ʹ ʽˁʰ˄ˈˍʹˍʰ ʰˊˁʶˍ˗˄ ʽʻʰʴʶ˄˗˄ ˄ʰ 

ʰ˄ʰʲ˂ʰˋˍʱ˄ˇˎ˄ ʶˏˁˇ˂ʰ ˃ʶˍʱ ʰˉˈ ˉˎˊˁʰʴʽʱΣ ˈˉ˖ˌ ˍˇ Pistacia lentiscus  L. (Ministry of 

Agriculture Cyprus, 2015), ˍ ̌ɮrbutus unedo L. (El Cadi et al., 2020), ˍ ̌ Quercus 

coccifera L. (Konstantinidis et al., 2005) ˁΦʱΦ ʵʽʰʵˊʰ˃ʰˍʾʸˇ˄ˍʰˌ ˋʹ˃ʰ˄ˍʽˁˈ ˁʰʽ 

ˉˊˇˋˍʰˍʶˎˍʽˁˈ ˊˈ˂ˇ ʴʽʰ ˍʰ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˁʰʽ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ʰˉˈ ˍʹ 

ʵʽʱʲˊ˖ˋʹΦ 
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ʃʰˊʱ˂˂ʹ˂ʰ, ˉˇ˂˂ʱ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˃ˉˇˊˇˏ˄ ˄ʰ ʶˉʽ˒ʷˊˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ 
ˇʽˁˇ˄ˇ˃ʽˁʱ ˇ˒ʷ˂ʹ ˃ʶ ˉˊˇˇˉˍʽˁʷˌ ˁʱ˂ˎ˕ʹˌ ˃ʽʰˌ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹˌ ʸʺˍʹˋʹˌ ˁʰʽ ˃ˉˇˊˇˏ˄ 
˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ˉˊˇˍʱˋʶʽˌ ʴʽʰ ˁʰ˂˂ʽʷˊʴʶʽʰΣ ˉˇˎ ˄ʰ ˋˎ˄ʵˎʱʸˇˎ˄ ˍʹ 
ʵʽʱʻʶˋʹ ˍ˖˄ ˒ˎˍ˗˄ ʹ ˒ˎˍʽˁ˗˄ ˍ˃ʹ˃ʱˍ˖˄ ʴʽʰ ˒ʰˊ˃ʰˁʶˎˍʽˁʺ ˔ˊʺˋʹΣ ʵʽʰˍˊˇ˒ʺ ˁΦʱΦ ˃ʶ 
˔ʰ˃ʹ˂ˈ ˁˈˋˍˇˌ ˋˎ˄ˍʺˊʹˋʹˌ ˍʹˌ ˁʰ˂˂ʽʷˊʴʶʽʱˌ ˍˇˎˌΦ ɼʱˉˇʽʰ ʰˉˈ ˍʰ ˒ˎˍʱ ʰˎˍʱ ˈˉ˖ˌ 
ˉΦ˔Φ ˍˇ Cichorium spinosum L. ˃ˉˇˊˇˏ˄ ˄ʰ ˃ˉˇˎ˄ ˋˍʹ˄ ˉʰˊʰʴ˖ʴʽˁʺ ʵʽʰʵʽˁʰˋʾʰ ʰˉˈ 
ˍˇ˄ ˉˊ˗ˍˇ ˔ˊˈ˄ˇ ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ʶ˄˗ ʱ˂˂ʰ ˒ˎˍʱ ˈˉ˖ˌ ˉΦ˔Φ ʹ Ceratonia siliqua LΦ ʶʾ˄ʰʽ 
ʰˊʴʺˌ ʰ˄ʱˉˍˎ˅ʹˌ ˁʰʽ ʰˉʰʽˍˇˏ˄ ˉʶˊʽˋˋˈˍʶˊʰ ˔ˊˈ˄ʽʰ ˃ʷ˔ˊʽ ˄ʰ ʰˊ˔ʾˋˇˎ˄ ˄ʰ ˉʰˊʱʴˇˎ˄ 
ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ˉˇˋˈˍʹˍʰ ˁʰˊˉ˗˄Φ ʃʶˊʽˋˋˈˍʶˊʹ ʶˊʴʰˋˍʹˊʽʰˁʺ ʷˊʶˎ˄ʰ ʰˉʰʽˍʶʾˍʰʽ ʴʽʰ 
ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ ˉʰˊʰʴ˖ʴʽˁˈˍʶˊ˖˄ ˉˇʽˁʽ˂ʽ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ˉˊ˖ˍˇˁˈ˂˂˖˄ 
ˁʰ˂˂ʽʷˊʴʶʽʰˌ.  

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʶ˃ˉʶʽˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ нф 
ʰˉˈ ˍʰ ʶ˅ʶˍʰʸˈ˃ʶ˄ʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˖ˌ ʰ˄ʶˁˍʽˁʱ ˋʶ ʰʲʽˇˍʽˁ ̋
ˁʰˍʰˉˈ˄ʹˋʹ. ʃʰˊʱ ˍʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˃ʽˁˊˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˋʶ ˁʱʻʶ ˉʶˊʽˇ˔ʺ ˍʹˌ 
ɼˊʺˍʹˌΣ ˍʰ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ʰ ʰ˄ʶˁˍʽˁʱ ˒ˎˍʱ ˋˍʹ˄ ʰʲʽˇˍʽˁʺ ˁʰˍʰˉˈ˄ʹˋʹ ʶʾ˄ʰʽ 
ˉˊˇˍʽ˃ˈˍʶˊʰ ˁʰʽ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ʴʽʰ ˔ˊʺˋʹ ʰˉˈ ˁʰ˂˂ʽʶˊʴʹˍʷˌ ˁʰʽ ɮˊ˔ʽˍʷˁˍˇ˄ʶˌ 
ˍˇˉʾˇˎΣ ˈˍʰ˄ ˉˊˇˋ˒ʷˊˇ˄ˍʰʽ ʴʽʰ ˍʽˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʶˌ ʰ˄ʱʴˁʶˌΦ ʅˍʽˌ ˃ʶˋˇʴʶʽʰˁʷˌ 
ˉʶˊʽˇ˔ʷˌΣ ʹ ˂ʶʽ˕ˎʵˊʾʰ ̄ ʶˊʽˇˊʾʸʶʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˒ˎˍ˗˄ ˁʰʽ ˋˎ˔˄ʱ ʹ ʶˉʽʲʾ˖ˋʺ ˍˇˎˌ 
ʰˉʶʽ˂ʶʾˍʰʽΣ ˂ˈʴ˖ ʰˁˊʰʾ˖˄ ˋˎ˄ʻʹˁ˗˄ ˋˍˊʶˌ όʷ˂˂ʶʽ˕ʹ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄Σ ˎ˕ʹ˂˗˄ 
ʻʶˊ˃ˇˁˊʰˋʽ˗˄ ˍˇ ˁʰ˂ˇˁʰʾˊʽ ˁΦʱΦύ (Daliakopoulos et al., 2017b; Toscano et al., 2019), 
ʰˉˇˍʶ˂˗˄ˍʰˌ ˃ʽʰ ˁˊʾˋʽ˃ʹ ʰˉʶʽ˂ʺ ˋˍˇ ˃ʷ˂˂ˇ˄Σ ʴʽʰ ˍʹ˄ ˉʰʴˁˈˋ˃ʽʰ ʶˉʽˋʽˍʽˋˍʽˁʺ 
ʰˋ˒ʱ˂ʶʽʰΦ ɳˉʾˋʹˌΣ ˍʰ ˉʰˊʱˁˍʽʰ ˉˊˇˋ˔˗˃ʰˍʰ ˁʰʽ ʹ ʴʶʽˍ˄ʾʰˋʹ ˃ʶ ˍʹ ʻʱ˂ʰˋˋʰΣ 
ʰˎ˅ʱ˄ˇˎ˄ ˍʹ˄ ʰ˂ʰˍˈˍʹˍʰ ˁʰʽ ˍˇ ˋˍˊʶˌ ˋˍʰ ˒ˎˍʱΦ ʅˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹΣ ˉˇ˂˂ʱ 
ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˇ˔ʺ ˋˍʹ˄ 
˅ʹˊʰˋʾʰΣ ˍʰ ˎʵˊˇˋˍʰʴˇ˄ʾʵʽʰ ʻʰ˂ʰˋˋʽ˄ˇˏ ˄ʶˊˇˏΣ ˍʹ˄ ʰ˂ʰˍˈˍʹˍʰΣ ˍʹ ˒ˏˍʶˎˋʹ ˁˇ˄ˍʱ 
ˋˍʹ ʻʱ˂ʰˋˋʰ ˁʰʻ˗ˌ ˁʰʽ ˍˇˎˌ ʵˎ˄ʰˍˇˏˌ ʰ˄ʷ˃ˇˎˌΣ ˉˇˎ ˋˎ˄ʺʻ˖ˌ ʶˉʽˁˊʰˍˇˏ˄ ˋˍʹ˄ 
ˉʰˊʱˁˍʽʰ ˉʶˊʽˇ˔ʺ. ɶ ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄ʹ ˍʱˋʹ ˍʹˌ ˎˉʶˊʻʷˊ˃ʰ˄ˋʹˌ ˍˇˎ ˉ˂ʰ˄ʺˍʹ 
ˉˊˇʲ˂ʷˉʶˍʰʽ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ʰ˂˂ʰʴʷˌ ˋˍʰ ˁ˂ʽ˃ʰˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
ʰˊˁʶˍ˗˄ ˉʶˊʽˇ˔˗˄ ˁʰʽ ʶʽʵʽˁˈˍʶˊʰ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʶˋˇʴʶʾˇˎ (Giorgi and Lionello, 
2008). ʅʶ ʰˎˍʷˌ ˍʽˌ ˉʶˊʽˇ˔ʷˌΣ ʹ ʴʶ˖ˊʴʾʰ ˁʰʽ ˇʽ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ ʻʰ ˎˉˇˋˍˇˏ˄ 
˅ʹˊˈˍʶˊʰΣ ʻʶˊ˃ˈˍʶˊʰ ˁʰʽ ˉʰˊʰˍʶˍʰ˃ʷ˄ʰ ˁʰ˂ˇˁʰʾˊʽʰΣ ˁʰʽ ˖ˌ ʶˁ ˍˇˏˍˇˎ ʻʰ ˉˊʷˉʶʽ ˄ʰ 
ʵˇʻʶʾ ˃ʶʴʰ˂ˏˍʶˊʹ ˉˊˇˋˇ˔ʺ ˋˍʹ ˔ˊʺˋʹ ˍˇˎ ˄ʶˊˇˏ ˁʰʽ ˋˍʹ˄ ʶˉʽ˂ˇʴʺ ˒ˎˍ˗˄Φ 

ɼʰˍʱ ˍʹ˄ ˉˇ˂ˏ˔ˊˇ˄ʹ ˃ʶ˂ʷˍʹΣ ˍʰ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 
ˋʶ ʵʽʱ˒ˇˊˇˎˌ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ ˁʰˍʱ ˍʹ˄ ʶ˃ˉʶʽˊʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹΣ ˋˎʴˁˊʾʻʹˁʰ˄ ˃ʶ 
ʽʻʰʴʶ˄ʺ ˁʰʽ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄Φ ɾʶˊʽˁʱ ʰˉˈ ˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ˃ʶ ˍʰ 
˃ʹ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ʰ˒ˇˊˇˏˋʰ˄ ˋˍˇ ʰˎ˅ʹ˃ʷ˄ˇ ˁˈˋˍˇˌ ˋˎ˄ˍʺˊʹˋʹˌ όʱˊʵʶˎˋʹΣ ʻˊʷ˕ʹΣ 
˒ˎˍˇˉˊˇˋˍʰˋʾʰΣ ʰˉʰʽˍʺˋʶʽˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌύ ˁʰʽ ˍʹ˄ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ʰ˄ˍˇ˔ʺ ˋˍʽˌ 
ʵʽʱ˒ˇˊʶˌ ˃ʽˁˊˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ό˅ʹˊʰˋʾʰΣ ˒ˍ˖˔ʱ ʶʵʱ˒ʹΣ ʰ˂ʰˍˈˍʹˍʰΣ ˒ˏˍʶˎˋʹ 
ˁˇ˄ˍʱ ˋˍʹ ʻʱ˂ʰˋˋʰΣ ʽˋ˔ˎˊˇʾ ʱ˄ʶ˃ˇʽ ˁΦʱΦ ύΦ ɳˉʽˉ˂ʷˇ˄Σ ˁʱˉˇʽʰ ˒ˎˍʱ ˅ʶˊʱʻʹˁʰ˄ ʰˉˈ ˍˇ˄ 
ˉˊ˗ˍˇ ˔ˊˈ˄ˇ όʺ ˍˇ ʵʶˏˍʶˊˇ ˁʰ˂ˇˁʰʾˊʽΣ ʰ˄ ʹ ˒ˏˍʶˎˋʹ ʴʽ˄ˈˍʰ˄ ʰˊʴʱ ˃ʶ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ 
ʻʶˊ˃ˇˁˊʰˋʾʶˌύΣ ˈˉ˖ˌ ˍˇ Leptospermum ǎǇΦΣ ˍˇ ˇˉˇʾˇ ˋˍʰʵʽʰˁʱ ˋˍʰ˃ʱˍʹˋʶ ˄ʰ 
˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ɼˊʺˍʹΣ ʶʽʵʽˁʱ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ˉʰˊʰʻʰ˂ʱˋˋʽʶˌ ̄ ʶˊʽˇ˔ʷˌΦ  

ʃˇ˂˂ʱ ʰˉˈ ˍʰ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʱΣ ˉˇˎ ʶʴˁʰˍʰˋˍʱʻʹˁʰ˄ ˋʶ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ ˁ ʰˍʱ 
ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˃ʶ˂ʷˍʹˌΣ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʰ˄ ʰˎ˅ʹ˃ʷ˄ʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˃ʶ ˍˇ ʰˋʲʶˋˍ˗ʵʶˌ 
ʷʵʰ˒ˇˌ όˉΦ˔Φ Callistemon sp., Camellia ǎǇΦύ ʺ ʶ˄ˍˇ˃ˇ˂ˇʴʽˁʷˌ ˉˊˇˋʲˇ˂ʷˌ 
όˉΦ˔Φ Pittosporum ǎǇΦύ ʺ ˉˊˇʲ˂ʺ˃ʰˍʰ ˃ʶ ˍˇ ʶˁˍʶˍʰ˃ʷ˄ˇ ˊʽʸʽˁˈ ˍˇˎˌ ˋˏˋˍʹ˃ʰ ˁʰʽ ˍʽˌ 
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ʰˁʰˍʱ˂˂ʹ˂ʶˌ ʻʷˋʶʽˌ ˒ˏˍʶˎˋʹˌ όˉΦ˔Φ Ficus ǎǇΦύ ʺ ˉˊˇʲ˂ʺ˃ʰˍʰ ˋˎ˄ˍʺˊʹˋʹˌ 
όˉΦ˔Φ Yucca sp.). ɳˉʾˋʹˌΣ ˇˊʽˋ˃ʷ˄ʰ ʶʽˋʰʴˈ˃ʶ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ ˉˊˇˁʱ˂ʶˋʰ˄ ʶˁˍʶˍʰ˃ʷ˄ʰ 
ʶ˄ˍˇ˃ˇ˂ˇʴʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ʰˉˈ ʶʽˋʲˇ˂ʽˁʱ ʶʾʵʹ ʶ˔ʻˊ˗˄Σ ˈˉ˖ˌ ˍˇ Rhynchophorus 
ferrugineus, ̱ ˇ ˇˉˇʾˇ ʷ˔ʶʽ ˉˊˇˁʰ˂ʷˋʶʽ ˍʶˊʱˋˍʽʶˌ ʸʹ˃ʽʷˌ ˋˍˇˎˌ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ˇˎˌ 
˒ˇʾ˄ʽˁʶˌ ˋʶ ˈ˂ʹ ˍʹ ɾʶˋˈʴʶʽˇ (Bombi, 2020). ɳˉʽˉ˂ʷˇ˄Σ ˇˊʽˋ˃ʷ˄ʰ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍ̔ˁ ʱ 
ʶʾʵʹΣ ˈˉ˖ˌ ˍˇ Eucalyptus sp. ˁ ʰʽ Ailanthus altissima όaƛƭƭŜǊύ {ǿƛƴƎƭŜΣ ˉˇˎ 
ʸʽʸʰ˄ʽˇˉˇʽʺʻʹˁʰ˄ (Celesti-DǊŀǇƻǿ Ŝǘ ŀƭΦΣ нлмсΤ 5Ω!Ǝŀǘŀ Ŝǘ ŀƭΦΣ нллфύΣ ʰˉˇˍʷ˂ʶˋʰ˄ ˁʰʽ 
ʰˉˇˍʶ˂ˇˏ˄ ʰˉʶʽ˂ʺ ʴʽʰ ˍ hˍˇˉʽˁ ɦˇʽˁˇˋˎˋˍʺ˃ʰˍ h˂ˈʴ˖ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺˌ ˁʰʽ 
ʰˎ˅ʹ˃ʷ˄ʹˌ ʱ˄ˍ˂ʹˋʹˌ ˄ʶˊˇˏ ʺ ˃ʶ ʰ˂˂ʹ˂ˇˉʰʻʹˍʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ ˂ˈʴ˖ ˍʹˌ ˎ˕ʹ˂ʺˌ 
ˋˎʴˁʷ˄ˍˊ˖ˋʺˌ ˍˇˎˌ ˋʶ ˍʶˊˉʷ˄ʽʰ (Kanatas and Kanatas, 2020) ˁʰʽ ˁˇˎʰˋʽ˄ˇʶʽʵʺ 
όDƽƳŜȊ-Aparicio and Canham, 2008), ʰ˄ˍʾˋˍˇʽ˔ʰ. ʃˊˇˍʶʾ˄ʶˍʰʽ ˄ʰ ʴʾ˄ʶˍʰʽ ˁʰˍʱ˂˂ʹ˂ʹ 
ʶˉʽ˂ˇʴʺ ˒ˎˍ˗˄ ʺ ʰˁˈ˃ʰ ˁʰʽ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˍ˖˄ ʰ˂˂ˈ˔ʻˇ˄˖˄ ˔˖ˊˇˁʰˍʰˁˍʹˍʽˁ˗˄ 
˒ˎˍ˗˄ ˃ʶ ˍʱˋʹ ʴʽʰ ʸʽʸʰ˄ʽˇˉˇʾʹˋʹ (Korakaki et al., 2021). ʅˍˇ˄ ʃʾ˄ʰˁʰ нΦт. ˉˇˎ 
ʰˁˇ˂ˇˎʻʶʾ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉˊˇˍʱˋʶʽˌ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹˌ ʰ˂˂ˈ˔ʻˇ˄˖˄, ʶʽˋʲˇ˂ʽˁ˗˄Σ 
ʶˉʶˁˍʰˍʽˁ˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ʰˉˈ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌΦ 
 

ʃʾ˄ʰˁʰˌ нΦтΦ ʃˊˇˍʱˋʶʽˌ ʴʽʰ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˇˊʽˋ˃ʷ˄˖˄ ʶ̔ ˋʲˇ˂ʽˁ˗˄ ς ʁ ˉʶˁˍʰˍʽˁ˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˃ʶ 
ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˃ʶ ˉʰˊˈ˃ˇʽʰ ʰ˄ʱˉˍˎ˅ʹΣ ˁˈ˃ʹ ʺ ˔ˊʺˋʹΦ ʆʰ ʁ̔ ˋʲˇ˂ʽˁΣɦ ʶˉʶˁˍʰˍʽˁ,ɦ 

ʰ˂˂ˈ˔ʻˇ˄ h˒ ˎˍʽˁ ɦʁ ʾʵ́ h ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍˇ ό5ŀƭ /ƛƴ 5Ω!Ǝŀǘŀ Ŝǘ ŀƭΦΣ нллфύ ˁ ʰʽ (Mexia et al., 2018) ɹ ʽʰ ˍʹ˄ 
ɼˊʺˍʹ ˁʰʽ ˍʹ˄ ɳ˂˂ʱʵʰΣ ʰ˄ˍʾˋˍˇʽ˔ʰΦ ʃˊˇˋʰˊ˃ˇʴʺ ʰˉˈ ˍʹ ʵʹ˃ˇˋʾʶˎˋʹ ƘǘǘǇǎΥκκǿǿǿΦƳŘǇƛΦŎƻƳκнлто-
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Acacia farnesiana (L.) 

Willd . 

    ɉ ɉ ɉ  ɉ X    

Acacia saligna (Labill.) H. 

Wendl  

    
ɉ ɉ ɉ 

 
ɉ X    

Ailanthus altissima 

(Miller) Swingle  

   
ɉ 

 
ɉ 

 
ɉ  X    

Eucalyptus sp. ɉ ɉ ɉ ɉ 
      

   

Lantana camara L.           ɉ ɉ ɉ 

Robinia pseudoacacia L. 
    

ɉ ɉ ɉ 
   

   

Solanum elaeagnifolium 

Cav. 

          ɉ ɉ ɉ 

Tamarix arborea (Ehrenb.) 

Bunge 

   ɉ          

 

ʃʰˊʱ˂˂ʹ˂ʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˇʽ ˍˊʷ˔ˇˎˋʶˌ ˍʱˋʶʽˌ ˋˍʹ 

ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˁʰʽ ʶˉʽˋˍʺ˃ʹ ˍˊˇ˒ʾ˃˖˄Σ ʰ˂˂ʱ ˁʰʽ ˇʽ ˉˊˇˍʽ˃ʺˋʶʽˌ ˍ˖˄ ˁʰˍʰ˄ʰ˂˖ˍ˗˄ ʴʽʰ 
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ʵʽʰ˒ˇˊˇˉˇʽʹ˃ʷ˄ʶˌ ʵʾʰʽˍʶˌΣ ʰ˄ʰʵʶʽˁ˄ˏˇˎ˄ ˍʹ˄ ˉˊˇˇˉˍʽˁʺ ʰ˅ʽˇˉˇʾʹˋʹˌ ˉˇ˂˂˗˄ 

ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˍʹˌ ɼˊʺˍʹˌΣ ˈ˔ʽ ˃ˈ˄ˇ ˖ˌ ˋˎ˃ˉ˂ʹˊ˗˃ʰˍʰ ʵʽʰˍˊˇ˒ʺˌ ʰ˂˂ʱ ˁʰʽ ˖ˌ 

ˎʴʽʶʽ˄ʱ ʻʶˊʰˉʶˎˍʽˁʱ ˍˊˈ˒ʽ˃ʰ ˃ʶ ˋˍˇ˔ʶˎ˃ʷ˄ʶˌ ʵˊʱˋʶʽˌΦ ɶ ˋˏʴ˔ˊˇ˄ʹ ˍʱˋʹ ˋˍʹ 

ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˍˊˇ˒ʾ˃˖˄Σ ˇʵʹʴʶʾ ˋˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄Σ ˖ˌ ˎʴʽʶʽ˄ʷˌ ˁʰʽ 

ζˋˎ˄ˍʰʴˇʴˊʰ˒ˇˏ˃ʶ˄ʶˌη ɻ ʾʰʽˍʶˌΦ ɶ ˇʽˁˇ˂ˇʴʽˁʺ ˉʾʶˋʹΣ ˉˇˎ ʰˋˁʶʾˍʰʽ ˋʶ ˉʰʴˁˈˋ˃ʽˇ 

ʶˉʾˉʶʵˇΣ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˍˊˇ˒ʾ˃˖˄ ʰˉˇˍʶ˂ʶʾ ʰˉʶʽ˂ʺ ʴʽʰ ˍʹ˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ 

ʲʽ˖ˋʽ˃ˈˍʹˍʰ (Serra-Majem et al., 2020)Σ ˉˇˎ ʶ˄ˍʶʾ˄ʶˍʰʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ (Serra-

Majem and Ortiz-Andrellucchi, 2018)Φ ʅˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʵʽʶʻ˄ˇˏˌ ˋˎʸʺˍʹˋʹˌ ʴʽʰ ˍʹ˄ 

ʰʶʽ˒ˇˊʾʰΣ ˁʰʽ ˍʹ˄ ʶˉʽˋʽˍʽˋˍʽˁʺ ʰˋ˒ʱ˂ʶʽʰΣ ˍʰ ʲʽ˗ˋʽ˃ʰ ʵʽʰˍˊˇ˒ʽˁʱ ˉˊˈˍˎˉʰ 

ʰˉˇˍʶ˂ˇˏ˄ ˃ʶʾʸˇ˄ʰ ˋˍˈ˔ˇ ʴʽʰ ˍʹ ʵʹ˃ˈˋʽʰ ˎʴʶʾʰ ˁʰʽ ˍʹ˄ ʰʶʽ˒ˇˊʾʰ ˋˍʹ˄ ˉʰˊʰʴ˖ʴʺ 

ˍˊˇ˒ʾ˃˖˄Σ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ʰ˂˂ʹ˂ʷ˄ʵʶˍʹ ˁʰʽ ˃ʶ ˍʹ˄ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍ˖˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Φ 

ʁ C!h όCƻƻŘ ŀƴŘ !ƎǊƛŎǳƭǘǳǊŜ hǊƎŀƴƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ¦ƴƛǘŜŘ bŀǘƛƻƴǎύ ʷ˔ʶʽ ʶˁˍʽ˃ʺˋʶʽ ˈˍʽ 

ʷ˖ˌ ˍˇ нлрлΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʽˁʰ˄ˇˉˇʽʹʻˇˏ˄ ˇʽ ʰ˄ʱʴˁʶˌ ʶ˄ˈˌ ˋˎ˄ʶ˔˗ˌ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇˎ 

ˉ˂ʹʻˎˋ˃ˇˏΣ ˋʶ ˉʰʴˁˈˋ˃ʽˇ ʶˉʾˉʶʵˇΣ ʹ ʸʺˍʹˋʹ ʴʽʰ ˉʰˊʰʴˈ˃ʶ˄ʰ  ˍˊˈ˒ʽ˃ʰ ʻʰ ʰˎ˅ʹʻʶʾ 

ˉʶˊʾ̄ ˇˎ ˁʰˍʱ сл ҈Σ ˉˇˋˇˋˍˈ ˉˇˎ ʻʰ ʰˉˇˍʶ˂ʷˋʶʽ ˃ʽʰ ˉˊʰʴ˃ʰˍʽˁʺ ˉˊˈˁ˂ʹˋʹ  ˃ʶ ˍʽˌ 

ˉˊˈˋʻʶˍʶˌ ʰˊ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌ (Dernini et al., 2017). 

ʆʰˎˍˈ˔ˊˇ˄ʰ ˃ʶ ˍʹ˄ ˁʰ˂˂ʽʷˊʴʶʽʰ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ʴʽʰ ʵʽʰˍˊˇ˒ʽˁʺ ˁʰˍʰ˄ʱ˂˖ˋʹΣ ʹ 

ʰ˅ʽˇˉˇʾʹˋʹ ˍˇˎˌ ˋˍʹ˄ ˒ʰˊ˃ʰˁʶˎˍʽˁʺΣ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˁʰʽ ˁˇˋ˃ʶˍˇ˂ˇʴʾʰΣ ˈˉ˖ˌ 

ʰ˄ʰ˂ˏʻʹˁʶ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ мΣ ˁʶˊʵʾʸʶʽ ˋˎ˄ʶ˔˗ˌ ʷʵʰ˒ˇˌΣ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ ʸʺˍʹˋʹΦ 

ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽΣ ˈˍʽ ˍʰ ʵʽʰˍˊˇ˒ʽˁʱ  ˁʰʽ ˁʰˍʰ˄ʰ˂˖ˍʽˁʱ ˉˊˈˍˎˉʰ ˃ˉˇˊˇˏ˄ ˄ʰ 

ʵʽʰ˒ˇˊˇˉˇʽʺˋˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ˉˈˊ˖˄ ˁʰʽ ˍˇ˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈ 

ʰ˄ˍʾˁˍˎˉˇ ʶ˄ˈˌ ʵʶʵˇ˃ʷ˄ˇˎ ˉ˂ʹʻˎˋ˃ˇˏ (Słez-Almendros et al., 2013). ɱʽʰ 

ˉʰˊʱʵʶʽʴ˃ʰΣ ʹ ˎʽˇʻʷˍʹˋʹ ˁˊʹˍʽˁˇˏ ʵʽʰˍˊˇ˒ʽˁˇ  ˏˉˊˈˍˎˉˇ ˎ˃ ʁʶˉʾˁʶ˄ˍˊˇ ˍʰ ˒ˎˍʱΣ 

(Dernini et al., 2017), ˃ˉˇˊʶʾ ˄ʰ ʶˉʹˊʶʱˋʶʽ ˈ˔ʽ ˃ˈ˄ˇ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰ ʰ˂˂ʱ ˁʰʽ 

ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ˄ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎ ˉˊˇˍˏˉˇˎ ˁʰʽ ˍˇˎ 

ʰʴˊˇˍˇʵʽʰˍˊˇ˒ʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˉˇˎ ˍˇ ˉʶˊʽʲʱ˂˂ʶʽΦ ʃh ˊʰʵˇˋʽʰˁʱ ʹ ʰ˅ʽˇˉˇʾʹˋʹ ˍ˖˄ 

ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˉʰˊˇˎˋʾʰʸʶ ʁ ˄ʰˊ˃ˈ˄ʽˋʹ ˃ʶ ˍʽˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ˍʹ˄ 

ʶˉˇ˔ʽˁˈˍʹˍʰΣ ˋˎ˄ʵʷˇ˄ˍʰˌ ˍʹ˄ ʵʽʰʻʶˋʽ˃ˈˍʹˍʰ ʰʴʰʻ˗˄ ʰ˄ʱ ʶˉˇ˔ʺΣ ˃ʶʽ˗˄ˇ˄ˍʰˌ ˍʹ˄  

ʰˉ˗˂ʶʽʰ ˁʷˊʵˇˎˌ ˁʰʽ ˍʹ ˋˉʰˍʱ˂ʹΦ ɮ˅ʾʸʶʽ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˃ʶ ˍʹ˄ ˁˊʹˍʽˁʺ ʵʽʰˍˊˇ˒ʺ 

ˉˊˇ˖ʻʶʾˍʰʽ ˁʰʽ ʹ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ ˍ˖˄ ˉ˂ʶˇ˄ʰˋ˃ʰˍʽˁ˗˄ ˍˊˇ˒ʾ˃˖˄ ˖ˌ ˉʽʻʰ˄ʱ 

ˋˎˋˍʰˍʽˁʱ ʴʽʰ ʶˉˈ˃ʶ˄ʰ ʴʶˏ˃ʰˍʰ όˉʾˍʶˌΣ ˇ˃ʶ˂ʷˍʶˌΣ ˋʰ˂ʱˍʶˌΣ ˒ʰˁʷˌ ˁΦ˂ˉΦύ ʺ ˄ʷʶˌ 

ʴʶˎˋˍʽˁʷˌ ˉˊˇˍʱˋʶʽˌΦ ɾʶ ˍʹ˄ ˃ʶʾ˖ˋʹ ˍʹˌ ˋˉʰˍʱ˂ʹˌ ˁʰʽ ˍʹ˄ ʶˉʰ˄ʰ˔ˊʹˋʽ˃ˇˉˇʾʹˋʹ 

ˍˊˇ˒ʾ˃˖˄Σ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˃ʶʾ˖ˋʹ ˍ˖˄ ʶˁˊˇ˗˄ ˍˇˎ ˇʽˁˇʴʶ˄ʶʽʰˁˇˏ ˉˊˇːˉˇ˂ˇʴʽˋ˃ˇˏ 

(Dernini et al., 2017)Σ ʰ˂˂ʱ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ˃ʶʾ˖ˋʹ ˍ˖˄ ʰˉˇʲ˂ʺˍ˖˄Φ 

A˄ ˁʰʽ ˍʰ ˋˏʴ˔ˊˇ˄ʰ ˋˎˋˍʺ˃ʰˍʰ ˉʰˊʰʴ˖ʴʺˌ ˁʰʽ ˁʰˍʰ˄ʱ˂˖ˋʹˌ ʰˉʷ˔ˇˎ˄ ˉˇ˂ˏ ʰˉˈ 
ˍʰ ˉʰˊʰʵˇˋʽʰˁʱΣ ʹ ʁ ʴˁʰˍʱˋˍʰˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ̀ ˍʹ ˃ʶˋˇʴʶʽʰˁʺ ʵʽʱˉ˂ʰˋʹ 
ʴʽʰ ˁʰ˂˂ʽʷˊʴʶʽʰ ʺ ˒ˏˍʶˎˋʹ ˋʶ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʱ˂ʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ 
ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ (Mathieu et al., 2007) ˁʰʽ ˋˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ 
ˇʽˁˇ˂ˇʴʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌΦ ɶ ʰˉˇʵʶʵʶʽʴ˃ʷ˄ʹ ʰ˄ˇ˔ʺ ˍˇˎˌ ˋʶ ˋˎ˄ʻʺˁʶˌ ʰˎ˅ʹ˃ʷ˄ʹˌ 
ʰ˂ʰˍˈˍʹˍʰˌ ˁʰʽ ˅ʹˊʰˋʾʰˌ ˍʰ ˁʰʻʽˋˍʱ ʰ˄ʰʴˁʰʾʰ ʴʽʰ ˍʹ˄ ʶˉʽˍˎ˔ʾʰ ˁʰʽ ˍʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ 
ˍ˖˄ ʵˊʱˋʶ˖˄ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍ˖˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄ ˁʰʽ ˍʹ˄ ʶˁ˃ʶˍʱ˂˂ʶˎˋʹ ʴʰʽ˗˄ 
˔ʰ˃ʹ˂ʺˌ ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰˌ ʺ ʱʴˇ˄ʹˌ ʴʹˌ ʰˁˈ˃ʰ ˁʰʽ ˎˉˈ ˃ʶ˂˂ˇ˄ˍʽˁʷˌ ˁ˂ʽ˃ʰˍʽˁʷˌ 
ˉʽʷˋʶʽˌΦ ɳˉˇ˃ʷ˄˖ˌ ʹ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ό˃ʶˋˇʴʶʽʰˁ˗˄ ʴʶ˄ʽˁˈˍʶˊʰ ˁʰʽ ˁˊʹˍʽˁ˗˄ 
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ʶʽʵʽˁˈˍʶˊʰύ ˒ˎˍ˗˄ ˉˊˇˋ˒ʷˊʶʽ ʰ˅ʽˈ˂ˇʴʶˌΣ ˃ʰˁˊˇˉˊˈʻʶˋ˃ʶˌ ˁʰʽ ˇʽˁˇ˄ˇ˃ʽˁʱ 
ʰˉˇʵˇˍʽˁʷˌ ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ (Guillen-Cruz et al., 2021) ˃ʶ ˋʹ˃ʰ˄ˍʽˁʱ 
ˇʽˁˇ˂ˇʴʽˁʱ ˇ˒ʷ˂ʹ (Helfand et al., 2006a), ˉˇˎ ˇʵʹʴˇˏ˄ ˋʶ ˉʽˇ ˎʴʽʶʾˌ ˍˇˉʽˁʷˌ 
ˁˇʽ˄˖˄ʾʶˌ ˃ʶ ˉˇ˂˂ʰˉ˂ʷˌ ʻʶˍʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ ˋˍʹ˄ ʶˎʹ˃ʶˊʾʰ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ (Schmidt 
et al., 2017). ʃʰˊʷ˔ˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˁʰʽ ʶˎˁʰʽˊʾʶˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ̩ ʽˋˈˍʹˍʰ ̩
(Ferguson et al., 2018).  

ʅʶ ˉˇ˂ʽˍʽˁˈ ˁʰʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʶˉʾˉʶʵˇΣ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱˋˍʹˁʶ ˁʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ 
1, ˎ ˉʱˊ˔ʶʽ ˉʰʴˁˇˋ˃ʾ˖ˌ ˃ʶʴʱ˂ʹ ʰ˄ʱʴˁʹ ʰ˄ʰʸʺˍʹˋʹˌ ˂ˏˋʶ˖˄ ʲʰˋʽˋ˃ʷ˄˖˄ ˋˍʹ ˒ˏˋʹ 
˃ʶ ˋˁˇˉˈ ˄ʰ ˃ʶˍˊʽʰˋˍˇˏ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˇʽ ˉʽʷˋʶʽˌ ˋʶ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌΣ ˇʽˁˇ˄ˇ˃ʽˁʷˌ ˁʰʽ 
ˁˇʽ˄˖˄ʽˁʷˌ ˉˊˇˁ˂ʺˋʶʽˌ (Raymond et al., 2017)Φ ɶ  ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ˇʽˁˇ˂ˇʴʽˁʺˌ 
ʽˋˇˊˊˇˉʾʰˌ ˋˍˇ ʰˋˍʽˁˈ ˍˇˉʾˇ ʶʾ˄ʰʽ ʶˉʽʲʶʲ˂ʹ˃ʷ˄ʹΣ ˃ʶ ˈ˒ʶ˂ˇˌ ˈ˔ʽ ˃ˈ˄ˇ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 
ʰ˄ʻʶˁˍʽˁ˗˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Σ ʰ˂˂ʱ ˁʰʽ ˎʴʽʷˋˍʶˊ˖˄ ˁˇʽ˄˖˄ʽ˗˄ (Lafortezza et al., 
2018)Φ ɳˉˇ˃ʷ˄˖ˌΣ ˉˊˇˍʶʾ˄ʶˍʰʽ ˋˍˇˎˌ ʵʶʾˁˍʶˌ ˉˇʽˈˍʹˍʰˌ ʴʽʰ ˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇ ˈˍʽ 
ʶʾ˄ʰʽ ˋˁˈˉʽ˃ˇ ˄ʰ ʰ˄ʺˁʶʽ ʹ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ ʹ ˔ˊʺˋʹ 
ʽʻʰʴʶ˄ˇˏˌ ˔˂˖ˊʾʵʰˌΣ ʹ ʵʽʰˍʺˊʹˋʹ ˍˇˎ ˒ˎˋʽˁˇˏ ˍˇˉʾˇˎ ˁʰʽ  ́ ʶ˄ʹ˃ʷˊ˖ˋʹ ς 
ʶˁˉʰʾʵʶˎˋʹ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ʴʽʰ ˍʰ ˇ˒ʷ˂ʹ ˍʹˌ ˉˇ˂ʽˍʽˋˍʽˁʺˌ ˁ˂ʹˊˇ˄ˇ˃ʽʱˌ ˁʱʻʶ ˍˈˉˇˎ. 

ɶ  ˁʰˍʰ˄ˇ˃ʺ ˍˇˎ ˒ˎˋʽˁˇˏ ˔˗ˊˇˎ ˉˊʰˋʾ˄ˇˎ ˋʶ ʰˋˍʽˁʷˌΣ ˉʶˊʽʰˋˍʽˁʷˌ ˁʰʽ 
ʹ˃ʽʰˋˍʽˁʷˌ  ˉʶˊʽˇ˔ʷˌ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˂ʹ˒ʻʶʾ ˎˉˈ˕ʹ ˋˍˇ˄ ˉˇ˂ʶˇʵˇ˃ʽˁˈ ˋ˔ʶʵʽʰˋ˃ˈ  
(Jarvis et al., 2020) ʰ˅ʽˇ˂ˇʴ˗˄ˍʰˌ ˍʽˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˍ˖˄ ˉˇ˂ʽˍ˗˄ ʴʽʰ ˍʹ˄ ʶˉʰˊˁʷˋˍʶˊʹ 
ʰˉˇˍˏˉ˖ˋʹ ˍˇˎ ˊˈ˂ˇˎ ˍ˖˄ ʰˋˍʽˁ˗˄ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ ˋˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌ ˍˇˎ 
ʰ˄ʻˊ˗ˉˇˎ (Kothencz & Blaschke, 2017)Φ ɶ ʶ˒ʰˊ˃ˇʴʺ ˉˇ˂ˎ˂ʶʽˍˇˎˊʴʽˁ˗˄ ζ˂ˏˋʶ˖˄ 
ˉˇˎ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ ˒ˏˋʹη ʲˇʹʻʱ ˋˍʹ˄ ˉʰˊˇ˔ʺ ˉ˂ʶˇ˄ʶˁˍʹ˃ʱˍ˖˄ ˃ʶ ˂ˏˋʶʽˌΣ ˉˇˎ 
ʰˎ˅ʱ˄ˇˎ˄ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˃ʷˋ˖ ˋ˔ʶʵʾ˖˄ ʵʹ˃ʽˇˎˊʴʾʰˌ ˇʽˁˇˍˈˉ˖˄ ʺ ˇʽˁˇ˂ˇʴʽˁʺˌ 
ʰˉˇˁʰˍʱˋˍʰˋʹˌΣ ʶ˄˗ ˍʰˎˍˈ˔ˊˇ˄ʰ ˉʰˊʷ˔ˇˎ˄ ˉˊˈˋʻʶˍʰ ˇ˒ʷ˂ʹ  ˁʰʽ ˎˉʹˊʶˋʾʶˌ 
ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ (Southon et al., 2018). ɮˁˈ˃ʰ ˁʰʽ ˋʶ ʰ˄ʶˉˍˎʴ˃ʷ˄ʶˌ ˃ʹˍˊˇˉˈ˂ʶʽˌΣ 
ʶ˅ʰˁˇ˂ˇˎʻˇˏ˄ ˄ʰ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ˇʾ ʰˁʱ˂ˎˉˍˇʽ ˔˗ˊˇʽ ʺ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ όˋʶ 
ʽʵʽ˖ˍʽˁˇˏˌ ʺ ʵʹ˃ˈˋʽˇˎˌ ˔˗ˊˇˎˌΣ ˈˊʽʰ ˇʽˁˇˉʷʵ˖˄Σ ʵʽʱʵˊˇ˃ˇʽ ˃ʶˍʰ˅ˏ ˁˍʽˊʾ˖˄ ˁΦʱΦύ ˇʽ 
ˇˉˇʾˇʽ ˁʰˍʰ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ʰˉˈ ʽʻʰʴʶ˄ʺ ʲ˂ʱˋˍʹˋʹ (Rupprecht & Byrne, 2014) 
ˁʰʽ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʰˉˇˍʶ˂ʷˋˇˎ˄ ˋˍˇʽ˔ʶʾʰ ˋˏ˄ʵʶˋʹˌ ˃ʶ ˍˇˎˌ ˎˉˈ˂ˇʽˉˇˎˌ ʰˋˍʽˁˇˏˌ 
˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎ ˁʰʽ ʵʽʰˍʺˊʹˋʹˌ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΦ ʁ ˋ˖ˋˍˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˃ˉˇˊʶʾ 
˄ʰ ˋˎ˃ʲʱ˂˂ʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ʶˁˍˈˌ ʰˉˈ ˍʹ ʵʽʰˍʺˊʹˋʹ ˎˉʹˊʶˋʽ˗˄ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ 
ˋˍʹ˄ ʶˎʹ˃ʶˊʾʰ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ʺ ʶˉʽˋˁʶˉˍ˗˄ (Artmann et al., 2019; Turkelboom et al., 
2018). 

ʆʷ˂ˇˌΣ ʹ ʰ˄ʱʴˁʹ ˉˊˇˋˍʰˋʾʰˌ ˍˇˎ ˒ˎˋʽˁˇˏ ˁʶ˒ʰ˂ʰʾˇˎ ˁʰʽ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ 
ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ˁʰʻˇˊʽˋˍʽˁʺˌ ˋʹ˃ʰˋʾʰˌ ʴʽʰ ˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˍ˖˄ ˋˍˈ˔˖˄ ˍʹˌ 
ʰʶʽ˒ˈˊˇˎ ʰ˄ʱˉˍˎ˅ʹˌΦ  ʆʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɾʶˋˇʴʶʾˇˎ ˉˊˇˋ˒ʷˊˇˎ˄ ʰ˄˗ˍʶˊʶˌ 
˂ˏˋʶʽˌ ʲʰˋʽˋ˃ʷ˄ʶˌ ˋˍʹ ˒ˏˋʹΣ ˉˇˎ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ h ˉˈ ʶ˒ʰˊ˃ˇʴʷˌ ˋʶ ˔˗ˊˇˎˌ ˉˊʰˋʾ˄ˇˎΣ 
ʷ˖ˌ ˉˊˇʴˊʱ˃˃ʰˍʰ ʰ˄ʰʵʱˋ˖ˋʹˌ ˁʰʽ ˁˇʽ˄ˇˍʽˁʺˌ ʵʰˋˇˁˇ˃ʾʰˌΣ ˁʰʽ ʹ ʶˉʷˁˍʰˋʹ ˍ˖˄ 
ʶ˒ʰˊ˃ˇʴ˗˄ ˍˇˎˌ ʶʾ˄ʰʽ ˁʰ˂ʱ ʶˎʻˎʴˊʰ˃˃ʽˋ˃ʷ˄ʹ ˃ʶ ˍʽˌ ʵˊʱˋʶʽˌ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ 
ɴ˄˖ˋʹˌ όɳɳύ ˉˇˎ ʶˉʽˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˋʶ ˃ʽʰ ʷ˅ˎˉ˄ʹΣ ʲʽ˗ˋʽ˃ʹ ˁʰʽ ˔˖ˊʾˌ ʰˉˇˁ˂ʶʽˋ˃ˇˏˌ 
ˇʽˁˇ˄ˇ˃ʾʰΣ ˃ʶ ˋˍˊʰˍʹʴʽˁʷˌ ʴʽʰ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˁʰʽ ˍʽˌ ˉˊʱˋʽ˄ʶˌ ˎˉˇʵˇ˃ʷˌ ˋˍˇ 
ˉ˂ʰʾˋʽˇ ˍʹˌ ʰ˄ʰˉˍˎ˅ʽʰˁʺˌ ˋˍˊʰˍʹʴʽˁʺˌ ζɳˎˊ˗ˉʹ нлнлη (Raymond et al., 2017). 

2.5. ɳˉʽ˃̫ ˊˇˎˌ ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 
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ɶ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹ ˉʰˊʷ˔ʶʽ ʷ˄ʰ ˉ˂ʰʾˋʽˇ ʴʽʰ ˍʹ˄ ˇˊʴʱ˄˖ˋʹ ˔ˊʺˋʶ˖˄ ˁʰʽ 
˂ʶʽˍˇˎˊʴʽ˗˄ ˍʹˌ ʽʻʰʴʶ˄ˇˏˌ ˁˊʹˍʽˁʺˌ ˔˂˖ˊʾʵʰˌΣ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˖ˌ 
ʲʱˋʹ ʴʽʰ ˍʹ˄ ʽʶˊʱˊ˔ʹˋʹ ˁʰʽ ˍʹ˄ ʶˉʽ˂ˇʴʺ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ʴʽʰ ʵʽʱ˒ˇˊˇˎˌ 
ˋˁˇˉˇˏˌ ʵʽʰ˔ʶʾˊʽˋʹˌ ʴʹˌΣ ˈˉ˖ˌ ʹ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΣ ʹ ʴʶ˖ˊʴʾʰ ˁʰʽ ʹ 
ʰˉˇˁʰˍʱˋˍʰˋʹ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄ ˋˍʹ ɾʶˋˈʴʶʽˇΦ ɾʷˋʰ ʰˉˈ ˍʹ˄ ʶ˒ʰˊ˃ˇʴʺ ʰˎˍˇˏ ˍˇˎ 
ˉ˂ʰʽˋʾˇˎ ˋˍˇ ˄ʹˋʾ ˍʹˌ ɼˊʺˍʹˌΣ ʰ˄ʰʵʶʽˁ˄ˏˇ˄ˍʰʽ ˇʽ ˉˇ˂˂ʰˉ˂ʷˌ ʻʶˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˁʰʽ ˇʽ 
ˉˇʽˁʾ˂ʶˌ ˔ˊʺˋʶʽˌ ˍ˖˄ ˁˊʹˍʽˁ˗˄ ˒ˎˍ˗˄Σ ˍˈˋˇ ʴʽʰ ˍʹ ʴʶ˖ˊʴʾʰ ˈˋˇ ˁʰʽ ʴʽʰ ˍʹ˄ 
ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎΣ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍʹˌ ʵʽʰˍʺˊʹˋʹˌΣ ˍʹˌ ʰˉˇˁʰˍʱˋˍʰˋʹˌ ˍˇˎ 
ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ˉʰˊʰʴ˖ʴʺˌ ˁʰ˂˂ʽʶˊʴʶʽ˗˄ ʴʽʰ ˉˇʽˁʾ˂ʶˌ ʶ˒ʰˊ˃ˇʴʷˌ ˁʰʽ 
ʰʴˇˊʷˌ όʵʽʰˍˊˇ˒ʺΣ ʽʰˍˊʽˁʺΣ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˁʰʽ ˁˇˋ˃ʶˍˇ˂ˇʴʾʰύΦ ɳʾ˄ʰʽ ˋˁˈˉʽ˃ˇ ˄ʰ 
˃ʶ˂ʶˍʹʻˇˏ˄ ˁʰʽ ʱ˂˂ʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʽˁʱ ʶʾʵʹ ˍʹˌ ɼˊʺˍʹˌ ʴʽʰ ˍʹ˄ ʰ˄ˇ˔ʺ ˍˇˎˌ ˋʶ 
ʰʲʽˇˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˁʰʽ ˉʰˊʱ˂˂ʹ˂ʰ ˄ʰ ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˉʽʻʰ˄ʷˌ ʱ˂˂ʶˌ ʶ˄ʰ˂˂ʰˁˍʽˁʷˌ 
˔ˊʺˋʶʽˌΦ ɱʽʰ ˄ʰ ˎʽˇʻʶˍʹʻʶʾ ʶˎˊʷ˖ˌ ʹ ˔ˊʺˋʹ ˍ˖˄ ˁˊʹˍʽˁ˗˄ ˒ˎˍ˗˄Σ ʶˁˍˈˌ ʰˉˈ ˍʹ˄ 
ʰ˄ʱʴˁʹ ʴʽʰ ʶˎˊˏˍʶˊʹ ʵʽʱʵˇˋʹΣ ˉˊʷˉʶʽ ˄ʰ ˅ʶˉʶˊʰˋˍˇˏ˄ ʰˊˁʶˍʱ ʶ˃ˉˈʵʽʰΣ ˈˉ˖ˌ ʹ 
ʵʽʰʻʶˋʽ˃ˈˍʹˍʰ ˒ˎˍ˗˄Σ ˉˇˎ ˄ʰ ʷ˔ˇˎ˄ ʱʵʶʽʰ ʶ˃ˉˇˊʾʰˌ ˁʰʽ ˄ʰ ˋˎ˃˃ˇˊ˒˗˄ˇ˄ˍʰʽ ˃ʶ ˍʰ 
ˉˊ˖ˍˈˁˇ˂˂ʰ ˁʰ˂˂ʽʷˊʴʶʽʰˌΣ ʹ ʽˁʰ˄ˈˍʹˍʰ ˍ˖˄ ˍˇˉʽˁ˗˄ ˁˇʽ˄ˇˍʺˍ˖˄ ʴʽʰ ʰ˄ʱʵʶʽ˅ʹ ˁʰʽ 
ʵʽʱʻʶˋʹ ˍ˖˄ ˉʰˊʰʴˈ˃ʶ˄˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˁʰʽ ʹ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ 
ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˃ʶ ʴ˄˗˃ˇ˄ʰ ˍʹ˄ ʰʶʽ˒ˇˊʾʰΦ  
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ɼɳʊɮɽɮɹʁ о 

ʃɳɹʄɮɾɮʆɹʅɾʁʅ ɼɮɹ ɮʀɹʁɽʁɱɶʅɶ ɰɹʁʆɹɼʍɿ ɼɮɹ 

ɮɰɹʁʆɹɼʍɿ ʃɮʄɮɱʁɿʆʍɿ ʅɳ ɹɸɮɱɳɿɶ ʊʇʆɹɼɮ ɳɹɲɶ 

ʆɶʅ ɼʄɶʆɶʅΣ ɼɮɸʍʅ ɼɮɹ ʅɳ ɮɽɽʁʋɸʁɿɮ  

 

оΦмΦ ɳʽˋʰʴ˖ʴʺ 

ʁʽ ʰˋˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˁʰ˂ˏˉˍˇˎ˄ ˉʶˊʾˉˇˎ ˍˇ с҈ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍʹˌ ɱʹˌΣ ˃ʶ ˍˇ 

ˉˇˋˇˋˍˈ ʰˋˍʽˁˇˉˇʾʹˋʹˌ ˄ʰ ʰˎ˅ʱ˄ʶˍʰʽ ˋˎ˄ʶ˔˗ˌ ˁʰʽ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ʴʶ˄ʽˁʱ ˃ʶ ˎ˕ʹ˂ʱ 

ʶˉʾˉʶʵʰ ˊˏˉʰ˄ˋʹˌΣ ʰ˂˂ʰʴʷˌ ˋˍʹ ˔ˊʺˋʹ ʴʹˌ ˁʰʽ ˋˍʹ˄ ˁʱ˂ˎ˕ʹΣ ˃ʶˍʰʲˇ˂ʷˌ ˍˇˎ 

ʲʽˇʴʶ˖˔ʹ˃ʽˁˇˏ ˁˏˁ˂ˇˎΣ ˁʰˍʰˁʶˊ˃ʰˍʽˋ˃ˈ ˁʰʽ ʰˉ˗˂ʶʽʰ ˇʽˁˇˍˈˉ˖˄Σ ʶʽˋʰʴ˖ʴʺ ˁʰʽ 

ʶ˅ʱˉ˂˖ˋʹ ʰ˂˂ˈ˔ʻˇ˄˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˁΦʰΦ (Bertram and Rehdanz, 2015; Debnath et 

al., 2014; Madre et al., 2014)Φ ɶ ʰˋˍʽˁˇˉˇʾʹˋʹ ʶˉʹˊʶʱʸʶʽ ʱ˃ʶˋʰ ˁʰʽ ʷ˃˃ʶˋʰ ˍʹ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˁʰʽ ˋˎ˔˄ʱ  ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ˃ʾʰ ʰˉˈ ˍʽˌ ˁˏˊʽʶˌ ʰʽˍʾʶˌ ʰˉ˗˂ʶʽʰˌ 

ʶ˄ʵʽʰʽˍʹ˃ʱˍ˖˄ ˁʰʽ ʶ˅ʰ˒ʱ˄ʽˋʹˌ ʶʽʵ˗˄ (Zara et al., 2021)Φ ɳˉʾˋʹˌΣ ʰ˄ ˁʰʽ ʹ 

ʶ˄ˍʰˍʽˁˇˉˇʾʹˋʹ ˍʹˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ʶʾ˄ʰʽ ʱ˂˂ˇˌ ʷ˄ʰˌ ˉʰˊʱʴˇ˄ˍʰˌ ˉʰʴˁˈˋ˃ʽʰˌ ˃ʶʾ˖ˋʹˌ 

ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˁʰʽ ʰˊʻˊˇˉˈʵ˖˄Σ ʹ h ˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ˋˎ˄ˍʶ˂ʶʾ ˋˍʹ˄ ʰˏ˅ʹˋʹ 

ˍˇˎ ˊˎʻ˃ˇˏ ʶ˅ʰ˒ʱ˄ʽˋʹˌΣ ʶˉʶʽʵʺ ʶʾ˄ʰʽ ˃ʽʰ ˃ˈ˄ʽ˃ʹ ˃ˇˊ˒ʺ ʰˉ˗˂ʶʽʰˌ ʶ˄ʵʽʰʽˍʺ˃ʰˍˇˌΣ 

ˉʽˇ ˊʹ˅ʽˁʷ˂ʶˎʻʹ ʰˉˈ ʱ˂˂ʶˌΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ˇʽ ʴʶ˖ˊʴʽˁʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ (Luckenbill-Edds, 

2002). ʆˇ ˉˊˈʲ˂ʹ˃ʰ ˍʹˌ ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄ʹˌ ʰˉ˗˂ʶʽʰˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ʻʶ˖ˊʶʾˍʰʽ ˉ˂ʷˇ˄ 

ʷ˄ʰ ˉʰʴˁˈˋ˃ʽˇ ʸʺˍʹ˃ʰ (Brown and Matthews, 2016)Φ ɾʷˋʰ ʰˉˈ ʷˊʶˎ˄ʰΣ ˄ʷʰ ˃ˇ˄ˍʷ˂ʰ 

˂ʶʽˍˇˎˊʴʽ˗˄ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ʷ˔ˇˎ˄ ʻʷˋʶʽ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˖ˌ ʷ˄ʰ ˁʶ˄ˍˊʽˁˈ 

ˉʰˊʱʴˇ˄ˍʰ ˋˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌΣ ˉˇˎ ˋˎ˄ʵʷˇˎ˄ ˍˇ ˒ˎˋʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˃ʶ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ 

ʶˎʶ˅ʾʰΣ ʺ ˍʹ˄ ʶ˄ʻʱˊˊˎ˄ˋʹ  ˋˎ˃ˉʶˊʽ˒ˇˊ˗˄ ˉˊˇʰʴ˖ʴʺˌ ˎʴʶʾʰˌ (Lovell et al., 2014a). 

ɳˉˇ˃ʷ˄˖ˌΣ ˃ʶ ˍʹ ˄ʷʰ ʰˋˍʽˁʺ ʶˉˇ˔ʺΣ ʹ ˇʽˁˇ˂ˇʴʾʰ ˈ˂ˇˎ ˍˇˎ ˉ˂ʰ˄ʺˍʹ 

ʶˉʹˊʶʱʸʶˍʰʽΣ ˈ˂ˇ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇΣ ʰˉˈ ˍʽˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ˁʰʽ ˇʽ 

ˋˏʴ˔ˊˇ˄ʶˌ ˉˈ˂ʶʽˌ ʰˉˇˍʶ˂ˇˏ˄ ˉ˂ʷˇ˄ ˃ʽʰ ˃ˇˊ˒ʺ ʶ˄ʰ˂˂ʰˁˍʽˁ˗˄ ˇʽˁˇˍˈˉ˖˄ (Byrne, 

нллтΤ 9ƭƳǉǾƛǎǘ Ŝǘ ŀƭΦΣ нлмрΤ WŜƴƴƛƴƎǎ Ŝǘ ŀƭΦΣ нлмтΤ aŀƴƘńŜǎ Ŝǘ ŀƭΦΣ нлмуύΦ ʅˏ˃˒˖˄ʰ ˃ʶ 

ˍˇˎˌ .ƻƭǳƴŘ ˁʰʽ IǳƴƘŀƳƳŀǊ όмфффύΣ ʰ˒ˇˏ ʹ ʰ˄ʻˊ˖ˉˈˍʹˍʰ ʻʶ˖ˊʶʾˍʰʽ ˃ʷˊˇˌ ˍʹˌ 

˒ˏˋʹˌΣ ˇʽ ʾʵʽʶˌ ˇʽ ˉˈ˂ʶʽˌ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʻʶ˖ˊʹʻˇˏ˄ ˖ˌ ʷ˄ʰ ˉʰʴˁˈˋ˃ʽˇ ʵʾˁˍˎˇ 

ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Φ ɮ˄ ˃ʶ ˍˇ˄ ˈˊˇ  ˇʽˁˇˋˏˋˍʹ˃ʰ ˃ˉˇˊʶʾ ˄ʰ ˉʶˊʽʴˊʰ˒ˍʶʾ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

ʰ˂˂ʹ˂ˇʶˉʽʵˊ˗˄ˍ˖˄ ˇˊʴʰ˄ʽˋ˃˗˄ ˃ʶ ˍˇ ˍˇˉʽˁˈΣ ʰʲʽˇˍʽˁˈ ˍˇˎˌ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˉˇˎ 

ˋˎ˄ˍʶ˂ʶʾ ˋˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʸ˖ʺˌΣ ˉˊʷˉʶʽ ˄ʰ ʶˉʽˋʹ˃ʰ˄ʻʶʾ ˈˍʽ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʰ  

˒ˎˋʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΣ ˍʰ ʰ˄ʻˊ˖ˉˇʴʶ˄ʺ ʵʶ˄ ʶʾ˄ʰʽ ˉʱ˄ˍʰ ˇ˂ˇˁ˂ʹˊ˖˃ʷ˄ʰΣ ʶ˅ʰʽˍʾʰˌ 

ˍʹˌ ˃ʹ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ˔ˊʺˋʹ ˉˈˊ˖˄ (Bolund and Hunhammar, 1999)Φ ɳˉʾˋʹˌΣ ˋˍʹ˄ 

ˉʶˊʾˉˍ˖ˋʹ ˍˇˎ ʰˋˍʽˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˎˉʱˊ˔ʶʽ ʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ˇˊʽˋˍʶʾ ˈ˂ʹ ʹ ̄ ˈ˂ʹ 

˖ˌ ʷ˄ʰ ˃ˈ˄ˇ ˇʽˁˇˋˏˋˍʹ˃ʰ ʺ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ˍˇ ˋˏ˄ˇ˂ˇ ˃ʽˁˊˈˍʶˊ˖˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Φ 

ʆ ̌ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇΣ ˈˉ˖ˌ ʰ˄ʰ˂ˏʻʹˁʶ ˁʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ мΣ ˃ˉˇˊʶʾ ˄ʰ 

ʰˉˇˍʶ˂ʷˋʶʽ ʷ˄ʰ ʰ˅ʽˈ˂ˇʴˇ ˇʽˁˇˋˏˋˍʹ˃ʰΣ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰˌ ˉˇʽˁʽ˂ʾʰ ʶ˄ʵʽʰʽˍʹ˃ʱˍ˖˄ ˉˇˎ 
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ʵˏ˄ʰ˄ˍʰʽ ˄ʰ ˋˎ˄ˍʶ˂ʷˋˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΣ ʰ˂˂ʱ ˁʰʽ ˍʹ 

ʵʽʰˍʺˊʹˋʹ ʰˉʶʽ˂ˇˏ˃ʶ˄˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ (Berthon et al., 2021; Kowarik, 

2011; Madre et al., 2014)Φ ʃˊˇˋ˒ʷˊˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ˍʹ˄ ˉˊˇʰʴ˖ʴʺ ˍ˖˄ ˍʽˌ 

ˎˉʹˊʶˋʽ˗˄ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ (Proske et al., 2022). ʅˍʽˌ ˉˈ˂ʶʽˌΣ ˃ʶ ˍˇ˄ ˁʰˍʰˁʶˊ˃ʰˍʽˋ˃ˈ 

ˍ˖˄ ˒ˎˋʽˁ˗˄ ˉʶˊʽˇ˔˗˄ ˁʰʽ ˍʽˌ ʰ˂˂ʰʴʷˌ ˋˍʹ ˔ˊʺˋʹ ʴʹˌΣ ˉˊˇˁˏˉˍʶʽ ʹ ʵʹ˃ʽˇˎˊʴʾʰ 

ˍʶ˔˄ʹˍ˗˄ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ (Morales-±łǎǉǳŜȊ Ŝǘ ŀƭΦΣ нлмуύΦ ʁʽ ʰˋˍʽˁʷˌ ˉˊʱˋʽ˄ʶˌ 

ˎˉˇʵˇ˃ʷˌ ˈˉ˖ˌ ʰ˄ʰ˂ˏʻʹˁʰ˄ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ мΣ ˁ ʰ˂ˏˉˍˇˎ˄ ʵʽʱ˒ˇˊˇˎˌ ˍˏˉˇˎˌ ʰˋˍʽˁˇˏ 

ˉˊʰˋʾ˄ˇˎΣ ˉˇʽˁʾ˂ʹˌ ˉˇ˂ˎˉ˂ˇˁˈˍʹˍʰˌ ˁʰʽ ˃ˇˊ˒ˇ˂ˇʴʾʰˌ (Cameron et al., 2012), ˃ʶ 

ˉˇʽˁʾ˂ʶˌ ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΦ 

ʆʰ ˋˏ˄ʻʶˍʰ ˁˇʽ˄˖˄ʽˁˇ-ˇʽˁˇ˂ˇʴʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ˃ʶ ˍʹ˄ ʰʶʽ˒ˈˊˇ ʵʽʰ˔ʶʾˊʽˋʺ ˍˇˎˌ 

˃ˉˇˊˇˏ˄ ˄ʰ ˉʰˊʷ˔ˇˎ˄ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ (Kuras et al., 2020; Madre 

et al., 2014; Meerow et al., 2016), ʰ˂˂ʱ ˁʰʽ ˍʹ ʵʽʱˋ˖ˋʹ ʶ˄ʵʹ˃ʽˁ˗˄ ˒ˎˍ˗˄ ˍʹˌ 

ˉʶˊʽˇ˔ʺˌΣ ˉˇˎ ʾˋ˖ˌ ˄ʰ ʰˉʶʽ˂ˇˏ˄ˍʰʽ ˃ʶ ʶ˅ʰ˒ʱ˄ʽˋʹΦ ʁ̔  ʰˋˍʽˁˇʾ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ 

ʶˉˇ˃ʷ˄˖ˌΣ ˃ˉˇˊˇˏ˄ ˄ʰ ˂ʶʽˍˇˎˊʴʺˋˇˎ˄ ˖ˌ ζʵʶ˅ʰ˃ʶ˄ʺη ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˁʰʽ ʹ ʴ˄˗ˋʹ 

ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ ʶʽʵ˗˄ ˋʶ ˍʷˍˇʽʰ ˉ˂ʰʾˋʽʰ ʶʾ˄ʰʽ ʸ˖ˍʽˁʺˌ ˋʹ˃ʰˋʾʰˌ ʴʽʰ ˍˇ˄ 

ˁʰʻˇˊʽˋ˃ˈ ˁʰˍʱ˂˂ʹ˂˖˄ ˋˍˊʰˍʹʴʽˁ˗˄ ʵʽʰˍʺˊʹˋʹˌ ˁʰʽ ʵʽʰ˔ʶʾˊʽˋʹˌΦ ʁʽ ʶˉʶ˄ʵˏˋʶʽˌ ˋʶ 

ʰˋˍʽˁˈ  ˉˊʱˋʽ˄ˇ ʰˉˇˍʶ˂ˇˏ˄ ˋʹ˃ʰ˄ˍʽˁʺ ˋˎ˃ʲˇ˂ʺ ˋˍʹ˄ ʰˍʸʷ˄ˍʰ ˍ˖˄ ɶ˄˖˃ʷ˄˖˄ ɳʻ˄˗˄ 

ʴʽʰ ˃ʽʰ ˉˊʱˋʽ˄ʹ ˇʽˁˇ˄ˇ˃ʾʰ ˁʰʽ ʶˉʾˍʶˎ˅ʹ ˋˍˈ˔˖˄ ʰʶʽ˒ˈˊˇˎ ʰ˄ʱˉˍˎ˅ʹˌ ʴʽʰ ˍˇ˄ нмˇ 

ʰʽ˗˄ʰ (Haaland and van den Bosch, 2015).  

ʁ ˈˊˇˌ ˍʹˌ  ʰˋˍʽˁʺˌ ˇʽˁˇ˂ˇʴʾʰˌΣ ˉˇˎ ʷ˔ʶʽ ʶ˅ʶ˂ʽ˔ʻʶʾ ˋʶ ʷ˄ʰ ʵʽʶˉʽˋˍʹ˃ˇ˄ʽˁˈ 

ˉʶʵʾˇΣ ʶ˅ʶˍʱʸʶʽ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˋˍʰ ʰˋˍʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΣ 

ˇˊʾʸˇ˄ˍʰˌ ˍʹ ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˖ˌ ˋˎ˄ʶ˔ʺ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʰˋ˒ʱ˂ʽˋʹˌ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ ˃ʶˍʰ˅ˏ 

ˇʽˁˇ˄ˇ˃ʽˁʺˌΣ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ˁ ʰʽ ʰ˄ʻˊ˗ˉʽ˄ʹˌ ʶˎʹ˃ʶˊʾʰˌ ˋˍˇ ˋʺ˃ʶˊʰ  ˁʰʽ ˋˍˇ ˃ʷ˂˂ˇ˄ 

(Mcphearson et al., 2016)Φ ɱʽʰ ˉʰˊʱʵʶʽʴ˃ʰΣ ʹ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍˇ ʰˋˍʽˁˈ 

ˉˊʱˋʽ˄ˇΣ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇʱʴʶʽ ˃ʽʰ ˋʶʽˊʱ ˂ʶʽˍˇˎˊʴʽ˗˄ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ʶ˅˖ˊʰˀʸˇ˄ˍʰˌ 

ˉˊˇʲ˂ʺ˃ʰˍʰ ˈˉ˖ˌ ʹ ˉˊˇˋʰˊ˃ˇˋˍʽˁˈˍʹˍʰΣ ʹ ˃ʶʾ˖ˋʹ ˁˈˋˍˇˎˌ ˋˎ˄ˍʺˊʹˋʹˌ ˁΦʱΦ ʷ˄ʰ˄ˍʽ 

ʱ˂˂˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ ʶˉʽˍˊʷˉˇ˄ˍʰˌ ˉʰˊʱ˂˂ʹ˂ʰ ʷ˄ʰ ˉʽˇ ˒ˎˋʽˁˈ ʰˉˇˍˏˉ˖˃ʰ ˃ʷˋʰ 

ˋˍˇ˄ ʰˋˍʽˁˈ ʽˋˍˈΦ  

ʅˍˇ ʰˋˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˇʽ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎΣ  ˃ˉˇˊˇˏ˄  ˄ʰ ˉʰˊʷ˔ˇˎ˄ ˉˈˊˇˎˌ 

όʻˊʷ˕ʹΣ ˁʰˍʰ˒ˏʴʽʰ ˁΦʱΦύ ˁʰʽ ˃ʶˋˇ˂ʰʲˇˏ˄ ˋ ʁ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ όʻʺˊʶˎˋʹΣ 

ʰ˄ˍʰʴ˖˄ʽˋ˃ˈˌύ ʴʽʰ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ˇˊʴʰ˄ʽˋ˃˗˄ ˋʶ ˉˇ˂˂ˇˏˌ ˍˏˉˇˎˌ 

ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Σ ʶ˅ʾˋˇˎ ˋʹ˃ʰ˄ˍʽˁ˗˄ ˁʰʽ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʶʵʰ˒ˇˉʰ˄ʾʵʰˌ 

ό˃ʶˋˇˉʰ˄ʾʵʰ ˁʰʽ ˃ʽˁˊˇˉʰ˄ʾʵʰύ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˉˇˎ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ 

ʰˉˈ ˍʽˌ ʰ˂˂ʰʴʷˌ ˍ˖˄ ˇʽˁˇˍˈˉ˖˄ (Byrne, 2007; Christoforidi et al., 2020; Santorufo et 

al., 2015). ʂ˃˖ˌΣ ʹ ʽˁʰ˄ˈˍʹˍʰ ˍ˖˄ ʰˋˍʽˁ˗˄ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ ˄ʰ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˉˇʽˁʾ˂˂ʶʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ ˍˇˉʾˇˎ όˉΦ˔Φ ˃ʷʴʶʻˇˌ 

ˉʰˊˍʶˊʽˇˏΣ ˋ˔ʺ˃ʰΣ ˋˎ˄ʵʶˋʽ˃ˈˍʹˍʰύΣ ʲʽˇˍʽˁʷˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌΣ ʽˋˍˇˊʽˁˈ ˔ˊʺˋʹˌ ʴʹˌΣ 

ˉˎˁ˄ˈˍʹˍʰ ʰ˄ʻˊ˗ˉʽ˄ˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˍʹˌ ʴˏˊ˖ ʰˋˍʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ ˇʽˁˇ˄ˇ˃ʽˁʷˌ ʶʽˋˊˇʷˌ 

ˁʰʽ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌ ʵʽʰ˔ʶʾˊʽˋʹˌΦ ɶ ʽˁʰ˄ˈˍʹˍʰ ʰˎˍʺ ɻ ʽʰ˒ʷˊʶʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ ʴʶʽˍˇ˄ʽʱΣ 

ˍʹ˄ ˉˈ˂ʹΣ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˁʰʽ ˍʰ ˒ˎˍʽˁʱ ʶʾʵʹ ˉˇˎ ˃ʶ˂ʶˍ˗˄ˍʰʽ (Aronson et al., 2017; 

Morales-±łǎǉǳŜȊ Ŝǘ ŀƭΦΣ нлмуύ.  
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ɮˁˈ˃ʰ ˁʰʽ ˋʶ ˁ˂ʾ˃ʰˁʰ ʴʶʽˍˇ˄ʽʱˌΣ ʹ ʽʵʽˇˁˍʹˋʾʰ ʰˁʽ˄ʺˍ˖˄  ˃ʶ ˃ʽˁˊˇˏˌ ˔˗ˊˇˎˌ 

ˉˊʰˋʾ˄ˇˎ όˉΦ˔Φ ʽʵʽ˖ˍʽˁʺ ˁʰˍˇʽˁʾʰΣ ˃ʽˁˊʷˌ ʶˉʽ˔ʶʽˊʺˋʶʽˌΣ ʵʹ˃ˈˋʽʰ ʶʵʱ˒ʹΣ ʶˁˉʰʽʵʶˎˍʽˁʱ 

ʽʵˊˏ˃ʰˍʰΣ ʶˁˁ˂ʹˋʾʶˌ ˁΦʱΦύΣ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˄ˍʶ˂ʷˋʶʽ ˋˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʶ˄ˈˌ ʶˁˍʶˍʰ˃ʷ˄ˇˎ 

ʵʽˁˍˏˇˎ ˁʰʽ ˋˍʹ˄ ʶˉʾˍʶˎ˅ʹ ˁˇʽ˄˗˄ ˋˍˈ˔˖˄ ʴʽʰ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ ˔˗ˊ˖˄ ˉˊʱˋʽ˄ˇˎ 

(Aronson et al., 2017)Φ ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ʹ ʽˁʰ˄ˇˉˇʽʹˍʽˁʺ ˋˏ˄ʵʶˋʹ ˍ˖˄ ˉʶˊʽˇ˔˗˄ ʰˎˍ˗˄ 

ˁʰʽ ˍ˖˄ ˇʽˁˇˍˈˉ˖˄Σ ˇʽ ˇˉˇʾˇʽ ʵʶ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʰˉʶʽ˂ˇˏ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʰˉʰʽˍʹˍʽˁʺ 

ˇʽˁʽˋˍʽˁʺ ʰ˄ʱˉˍˎ˅ʹ ʺ ʰˉˈ ˄ʷˇˎˌ ˊˎ˃ˇˍˇ˃ʽˁˇˏˌ ˋ˔ʶʵʽʰˋ˃ˇˏˌ (Flores et al., 1998; 

{ŀƴŘǎǘǊǀƳΣ нллнύΦ ɶ ˋˎ˄ʵʶˋʽ˃ˈˍʹˍʰ ˍ˖˄ ˔˗ˊ˖˄ ˁʰʽ ʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰΣ ˉˇˎ ˃ʷˋ˖ 

ʰˎˍʺˌ ʰˎ˅ʱ˄ʶˍʰʽΣ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌΣ ˉˇˎ ʷ˔ˇˎ˄ ʰ˄ʰʵʶʾ˅ʶʽ ˍˇ ʰˋˍʽˁˈ 

ˉˊʱˋʽ˄ˇ ˋʶ ʰˉʰˊʰʾˍʹˍʹ ˎˉˇʵˇ˃ʺ ˍˇˎ ˉˇ˂ʶˇʵˇ˃ʽˁˇˏ ˋ˔ʶʵʽʰˋ˃ˇˏ (Butler et al., 2012; 

Pauleit et al., 2018; Tzoulas et al., 2007).  

ɮ˄ʱ˃ʶˋʰ ˋˍʰ ˉˇ˂˂ʱ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ʰ ˉ˂ʶˇ˄ʶˁˍʺ˃ʰˍʰ ʰˉˈ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ 

˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ ˋˍʽˌ ˉˈ˂ʶʽˌΣ ˋʹ˃ʰ˄ˍʽˁʺ ʶʾ˄ʰʽ ˁʰʽ ʹ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ ˃ʽˁˊˇˁ˂ʾ˃ʰˍˇˌ 

όˎʵʰˍˇʿˁʰ˄ˈˍʹˍʰΣ ʷ˂ʶʴ˔ˇˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌΣ ʵʷˋ˃ʶˎˋʹ ʵʽˇ˅ʶʽʵʾˇˎ ʱ˄ʻˊʰˁʰΣ ˊˏˉ˖˄ 

ˁΦʱΦύΣ ʰ˂˂ʱ ˁʰʽ ʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ ˍ˖˄ ˁʰˍˇʾˁ˖˄ ό˒ˎˋʽˁʺ ˁʰˍʱˋˍʰˋʹΣ 

ˁˇʽ˄˖˄ʽˁˇˉˇʾʹˋʹΣ ˕ˎ˔ʽˁʺ ˎʴʶʾʰ ˁΦʱΦύ (Anguluri and Narayanan, 2017; Bertram and 

wŜƘŘŀƴȊΣ нлмрΤ .ǳǘƭŜǊ Ŝǘ ŀƭΦΣ нлмнΤ /ŀƳŜǊƻƴ Ŝǘ ŀƭΦΣ нлмнΤ ²ǸǎǘŜƳŀƴƴ Ŝǘ ŀƭΦΣ нлмтύ. ʆˇ 

˒ʰʽ˄ˈ˃ʶ˄ˇ ˍʹˌ ʰˎ˅ʹ˃ʷ˄ʹˌ ʰˋˍʽˁʺˌ ʻʶˊ˃ˈˍʹˍʰˌΣ ˇ˒ʶʾ˂ʶˍʰʽ ˁˎˊʾ˖ˌ ˋˍˇ ʶˁˍʶˍʰ˃ʷ˄ˇ 

ˋˏ˄ˇ˂ˇ  ʶˉʽ˒ʰ˄ʶʽ˗˄ ʰˉˇˊˊˈ˒ʹˋʹˌ ˁʰʽ ˁʰˍʰˁˊʱˍʹˋʹˌ ʻʶˊ˃ˈˍʹˍʰˌΣ ˉˇˎ ˋˎ˄ʵˎʱʸʶˍʰʽ 

˃ʶ ˍʹ˄ ˎ˕ʹ˂ʺ ˁʰˍʰ˄ʱ˂˖ˋʹ ʶ˄ʷˊʴʶʽʰˌ ˋˍʽˌ ˉˈ˂ʶʽˌ ˁʰʽ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ 

ʶ˄ʾˋ˔ˎˋʹ ˍ˖˄ ˍʽ˃˗˄ ʻʶˊ˃ˇˁˊʰˋʾʰˌΣ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˁʰʽ 

˃ʶˍˊʽʰˋ˃ˈ ˍʹˌ ˍʰ˔ˏˍʹˍʰˌ ˍˇˎ ʰ˄ʷ˃ˇˎΣ ˉˇˎ ˋˎ˔˄ʱ ʵʹ˃ʽˇˎˊʴˇˏ˄ ʵˎˋʱˊʶˋˍʶˌ 

˃ʽˁˊˇˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ʴʽʰ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ (Bolund and Hunhammar, 1999; Potchter 

et al., 2006)Φ ʅˍʹ ʲʶ˂ˍʾ˖ˋʹ ˃ʽˁˊˇˁ˂ʾ˃ʰˍˇˌΣ ʹ ˒ˎˍʽˁʺ ˁʱ˂ˎ˕ʹ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʱ˂ʶʽ 

ˋʹ˃ʰ˄ˍʽˁʱΣ ˋˍʹ˄ ʱ˃ʲ˂ˎ˄ˋʹ ˍ˖˄ ʰˊ˄ʹˍʽˁ˗˄ ʶˉʽˉˍ˗ˋʶ˖˄ ˍʺˌ ˁʰˍʱ ˍˈˉˇˎˌ 

ʻʶˊ˃ˇˁˊʰˋʽʰˁʺˌ ʰˏ˅ʹˋʹˌΦ ɶ ˒ˎˍʽˁʺ ˁʱ˂ˎ˕ʹ ˋˎ˄ˍʶ˂ʶʾ ˋˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ʻʶˊ˃ʽˁʺˌ 

ʰˏ˅ʹˋʹˌ ˃ʶ ˍˇ˄ ʰˎ˅ʰ˄ˈ˃ʶ˄ˇ ˊˎʻ˃ˈ ʶ˅ʰˍ˃ʽˋˇʵʽʰˉ˄ˇʺˌΣ ˉˇˎ ʶ˄ʽˋ˔ˏʶʽ ˍʹ ˃ʶˍʰ˒ˇˊʱ 

˂ʰ˄ʻʱ˄ˇˎˋʰˌ ʻʶˊ˃ˈˍʹˍʰˌ ʰˉˈ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍ˖˄ ˒ˏ˂˂˖˄ ˋˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰΣ 

ˇʵʹʴ˗˄ˍʰˌ ˋʶ ʶˉʽ˒ʰ˄ʶʽʰˁʺ ˕ˏ˅ʹΣ ʹ ˇˉˇʾʰ ʶ˅ʰˊˍʱˍʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ʰˉˈ  ˍˇ ˏ˕ˇˌΣ ˍˇ 

ʶʾʵˇˌ ˁʰʽ ˍʹ˄ ˉˎˁ˄ˈˍʹˍʰ ˍʹˌ ʲ˂ʱˋˍʹˋʹˌ (Abera et al., 2018; Potchter et al., 2006)Φ  ɶ 

ˍˊʰ˔ˏˍʹˍʰ ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌ ˍ˖˄ ˒ˏ˂˂˖˄ ˁʰʽ ˁʰˍΩ ʶˉʷˁˍʰˋʹ ˍʹˌ ˁˈ˃ʹˌ ˍˇˎ ˒ˎˍˇˏΣ 

ˋ˔ʶˍʽʸˈ˃ʶ˄ʹ ˃ʶ ˍˇ ˏ˕ˇˌ ˍʹˌ ʲ˂ʱˋˍʹˋʹˌΣ ʶˎ˄ˇʶʾ ˋʹ˃ʰ˄ˍʽˁʱ ˍʹ˄ ʶˉʽ˒ʰ˄ʶʽʰˁʺ ˕ˏ˅ʹΣ 

ʵʽʶˎˁˇ˂ˏ˄ˇ˄ˍʰˌ ˍʹ˄ ʰ˄ˍʰ˂˂ʰʴʺ ʰʽˋʻʹˍʺˌ ˁʰʽ ˂ʰ˄ʻʱ˄ˇˎˋʰˌ ʻʶˊ˃ʽˁʺˌ ʶ˄ʷˊʴʶʽʰˌ 

(Abera et al., 2018). 

I ˃ʶʾ˖ˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋʶ ʷ˄ʰ ˔˗ˊˇ ˉˊʰˋʾ˄ˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ н-о ϲ/Σ ʺ 

ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˁʰʽ ˄ʰ ʵʽʰˍʹˊʶʾˍʰʽ ˃ʷ˔ˊʽ ˁʰʽ рл ˃Φ ʰˉˈˋˍʰˋʹ ʰˉˈ  ʷ˄ʰ ʰˋˍʽˁˈ ˉʱˊˁˇ 

(Potchter et al., 2006; Zdruli, 2014)Φ ɳ˄ˍˇˏˍˇʽˌ ˁʱˉˇʽʶˌ ˃ʶ˂ʷˍʶˌ ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ ˈˍʽ  

ˉʶˊʽˇ˔ʷˌ ˃ʶ ʲ˂ʱˋˍʹˋʹ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ˈˍʰ˄ ʶʾ˄ʰʽ ʰˊʰʽʺ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ˇˎ˄ ˍʹ˄ ʾʵʽʰ 

ʻʶˊ˃ˇˁˊʰˋʾʰ ʺ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ʸʶˋˍʷˌΣ ˉˊˇˁʰ˂˗˄ˍʰˌ ʵˎˋ˃ʶ˄ʶʾˌ ˃ʽˁˊˇˁ˂ʽ˃ʰˍʽˁʷˌ 

ˋˎ˄ʻʺˁʶˌΣ ˇʽ ˇˉˇʾʶˌ ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ ˁʱˉˇʽʰ ʱ˂˂ʰ ˉˊˈˋʻʶˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ˈˉ˖ˌ  

ˇ ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˈˌ ˍ˖˄ ʵˊˈ˃˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˁʰˍʶˏʻˎ˄ˋʹ ˍˇˎ ʰ˄ʷ˃ˇˎΣ ʹ ˏˉʰˊ˅ʹ 

˕ʹ˂˗˄ ˁˍʽˊʾ˖˄Σ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋ˒ʷˊˇˎ˄ ˋˁʽʱ ˁΦʱΦ (Potchter et al., 2006; Zoulia 

et al., 2009)Φ ɳˉʽˋʹ˃ʰʾ˄ʶˍʰʽ ʶˉʾˋʹˌ ˈˍʽΣ ʹ ˋʹ˃ʰˋʾʰ ˍʹˌ ʻʶˊ˃ʽˁʺˌ ʱ˄ʶˋʹˌ ˋˍʹ˄ 



96 
 

ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰ όˉˇˎ ʶˉʹˊʶʱʸʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˁʰʽ ˕ˎ˔ˇ˂ˇʴʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ʴʽʰ ˍʹ˄ 

ˉʰˊʰ˃ˇ˄ʺ ˋʶ ʷ˄ʰ ˔˗ˊˇύΣ ʶʾ˄ʰʽ ʴ˄˖ˋˍʺ ˁʰʽ ʶˎˊʷ˖ˌ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ʹΣ ˋˎ˄ˍʶ˂˗˄ˍʰˌ 

ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ʸ˖ʺˌ ˁʰʽ ˍʹ ˃ʶʾ˖ˋʹ ˍ˖˄ ʰˉʰʽˍʺˋʶ˖˄ 

ʶ˄ʷˊʴʶʽʰˌ ʴʽʰ ˍˇ˄ ˁ˂ʽ˃ʰˍʽˋ˃ˈ (Charalampopoulos et al., 2017)Φ ɴˊʶˎ˄ʶˌ ʷ˔ˇˎ˄ 

ʶˉʽʲʶʲʰʽ˗ˋʶʽΣ ˈˍʽ ʰˋˍʽˁˇʾ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇʽ ʴʽʰ ˄ʰ ˉˊˇʰ˔ʻˇˏ˄ ˁʰ˂ʷˌ 

˂ʶʽˍˇˎˊʴʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ʴʾ˄ˇˎ˄ ˇʽ  ˉˈ˂ʶʽˌ ˉʶˊʽˋˋˈˍʶˊˇ ʲʽ˗ˋʽ˃ʶˌ (Abson 

et al., 2014; Akpinar, 2016; Christoforidi et al., 2022b; Maas et al., 2006; McPhearson 

et al., 2015; Rigolon, 2016; Southon et al., 2018). 

 H ɦ ˄ˇʵˇˌ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ʶʾ˄ʰʽ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈΣ ˉʰʴˁˈˋ˃ʽˇ ˉˊˈʲ˂ʹ˃ʰΣ ˉˇˎ 

ʶ˄ˍʶʾ˄ʶˍʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʶˋˇʴʶʾˇˎΣ ˈˉˇˎ ˇʽ ˋˎ˄ʷˉʶʽʶˌ ˍʹˌ ˎˉʶˊʻʷˊ˃ʰ˄ˋʹˌ ˍˇˎ 

ˉ˂ʰ˄ʺˍʹ ˁʰʽ ˍʹˌ ˁ˂ʽ˃ʰˍʽˁʺˌ ʰ˂˂ʰʴʺˌΣ ʶˉʹˊʶʱʸˇˎ˄ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˍʽˌ ʰ˄ʻˊ˗ˉʽ˄ʶˌ 

ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΦ ʅˍʹ˄ ˉʶˊʽˇ˔ʺ ʰˎˍʺΣ ˃ʽʰ ˃ʷˋʹ ʰˏ˅ʹˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˍˇˎ ʰʷˊʰ 

ˁʰˍʱ н ϲC ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ʷ˄ʰ ˁˊʾˋʽ˃ˇ ˈˊʽˇΣ ˉʷˊʰ˄ ˍˇˎ ˇˉˇʾˇˎ ˉʽʻʰ˄ˈ˄ ˄ʰ ˋˎ˃ʲˇˏ˄ 

ʶˉʽˁʾ˄ʵˎ˄ʶˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ʰ˂˂ʰʴʷˌ ʷ˖ˌ ˍˇ нлол (Zinzi and Agnoli, 2012)Φ ʃˇ˂˂ʷˌ 

ʰˊ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇ˒ʶˎ˔ʻˇˏ˄ ˃ʶ ʷ˄ʰ ˁʰˍʱ˂˂ʹ˂ˇ ˋˍˊʰˍʹʴʽˁˈ 

ˋ˔ʶʵʽʰˋ˃ˈ ʰˁˈ˃ʰ ˁʰʽ ˃ʷˋʰ ˋˍʰ ʰˋˍʽˁʱ ˁʷ˄ˍˊʰΣ ˈˉˇˎ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˃ʽʰ ˃ʶʾ˖ˋʹ ˍʹˌ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰˍʱ нΣн ϲ/ ʲˊʷʻʹˁʶ ˄ʰ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˋʶ ʷ˄ʰ˄ ʵˊˈ˃ˇ ˍʹˌ ɮʻʺ˄ʰˌΣ ˃ʶ 

ˁʰˍʱ˂˂ʹ˂ʹ ˒ˏˍʶˎˋʹ, ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˃ʽʰˌ ˋˏ˄ˍˇ˃ʹˌ ʶ˅ʰʽˊʶˍʽˁʱ ʸʶˋˍʺˌ ˉʶˊʽˈʵˇˎ 

ˍˇˎ нллт (Tsiros, 2010).  

ɳˉˇ˃ʷ˄˖ˌΣ ʴʽʰ ˄ʰ ˉʰˊʰ˃ʶʾ˄ˇˎ˄ ˇʽ ʰˋˍʽˁˇʾ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎ ˋʹ˃ʰ˄ˍʽˁʱ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˁʰʽ ʴʽʰ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʴʶ˄ʽʷˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇˌ ˇ ˁʰˍʱ˂˂ʹ˂ˇˌ 

ˋ˔ʶʵʽʰˋ˃ˈˌ (Flores et al., 1998; Jim, 2011; Tzoulas et al., 2007; Wolch et al., 2014). 

ʃʰˊʱ˂˂ʹ˂ʰΣ ˁʰʻʽˋˍ˗˄ˍʰˌ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ʰˉʰˊʰʾˍʹˍʹ 

ˉˊˇːˉˈʻʶˋʹ ˍ˖˄ ʲʽ˗ˋʽ˃˖˄ ˇʽˁˇˍˈˉ˖˄ (Tzoulas et al., 2007)Σ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇ ˇ 

ʰˊ˔ʽˍʶˁˍˇ˄ʽˁˈˌ ˁʰʽ ˁʹˉˇˍʶ˔˄ʽˁˈˌ ˋ˔ʶʵʽʰˋ˃ˈˌ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʲʱˋʶʽ ʰˎˍʺˌ ˍʹˌ 

ʰˊ˔ʺˌΦ ɶ ʵʹ˃ʽˇˎˊʴʾʰ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ ˃ʶ ˉˇ˂˂ʱ ˁʰʽ ʵʽʰ˒ˇˊʶˍʽˁʱ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˁˎˊʾ˖ˌ 

ˍʹˌ ʽʻʰʴʶ˄ˇˏˌ ˔˂˖ˊʾʵʰˌΣ ˋʶ ʰˊ˃ˇ˄ʽˁˇˏˌ ˋˎ˄ʵˎʰˋ˃ˇˏˌ ʰ˄ʻʷ˖˄ ˁʰʽ ˒ˎ˂˂˗˃ʰˍˇˌΣ 

˃ˉˇ́̌ ˏ˄ ˄ʰ ʶˉʽ˒ʷˊˇˎ˄ ʷ˄ʰ ˎ˕ʹ˂ˈ ʰʽˋʻʹˍʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰΣ ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˋʹ˃ʰ˄ˍʽˁʱ 

ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ʰˎˍʺˌΣ ˃ʶ ˒ˎˋʽˁʷˌ- ˒ʽ˂ʽˁʷˌ ˉˊˇˌ ˍˇ 

ˉʶˊʽʲʱ˂˂ˇ˄ ˂ˏˋʶʽˌ  όbŜǎǎƘǀǾŜǊ Ŝǘ ŀƭΦΣ нлмтύ.  

ʆʰ ˒ˎˍʽˁʱ ʶʾʵʹ ʲ˂ʱˋˍʹˋʹˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʽˌ ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ 

ʶ˅ʰˊˍ˗˄ˍʰʽ  ʰˉˈ ˍʹ˄ ˉˎˁ˄ˈˍʹˍʰ ˒ˏˍʶˎˋʹˌΣ ˍˇ ʶʾʵˇˌΣ ˍʹ ˃ˇˊ˒ʺ ʺ ˍˇ ˋ˔ʺ˃ʰ ˍʹˌ ˁˈ˃ʹˌΣ 

ˍʹ ʵʽʱˍʰ˅ʹ ˒ˏˍʶˎˋʹˌ ό˃ʶ˃ˇ˄˖˃ʷ˄ˇ ˒ˎˍˈ ʺ ˒ˎˍˇ˒ˊʱˁˍʹˌ - ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʰύ ˁʰʽ ˍʹ 

ʻʷˋʹ ˍˇˎ ˋˍˇ˄ ʰˋˍʽˁˈ  ˔˗ˊˇ ˉˊʰˋʾ˄ˇˎ (Mexia et al., 2018)Φ ɶ ˉˇʽˁʽ˂ˇ˃ˇˊ˒ʾʰ ˋˍʰ 

ʲʽˇ˂ˇʴʽˁʱ ˋˎˋˍʺ˃ʰˍʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ ˉˇʽˁʽ˂ˇ˃ˇˊ˒ʾʰ ˍ˖˄ ʶʽʵ˗˄Σ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ ʺ ˋʶ 

˂ʶʽˍˇˎˊʴʽˁʷˌ ˇ˃ʱʵʶˌΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ʷ˄ʰ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˊʽʻ˃ˈ ʶʽʵ˗˄Σ ˉˇˎ ʶˁˍʶ˂ˇˏ˄ 

ˉʰˊˈ˃ˇʽʰ ˂ʶʽˍˇˎˊʴʾʰΦ ʁʽ ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈˍʶˊˇ ˄ʰ 

ʵʽʰˍʹˊʹʻˇˏ˄ ˋʶ ʷ˄ʰ ʶˎˊˏˍʶˊˇ ˒ʱˋ˃ʰ ˋˎ˄ʻʹˁ˗˄ ˉˇʽˁʽ˂ˈ˃ˇˊ˒ˇˎ ʲʽˇ˂ˇʴʽˁˇˏ 

ˋˎˋˍʺ˃ʰˍˇˌΣ ˉʰˊʷ˔ˇ˄ˍʰˌ ˃ʶʴʰ˂ˏˍʶˊʹ ʽˁʰ˄ˈˍʹˍʰ ʰ˄ʱˁʰ˃˕ʹˌ ˃ʶˍʱ ʰˉˈ ˁʱˉˇʽʰ  

ʵʽʰˍʰˊʰ˔ʺ (Ahern, 2011).  

ʆˇ ʷʵʰ˒ˇˌ ʶʾ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ʶˍʶˊˇʴʶ˄ʺ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˋˍˇ˄ ˉ˂ʰ˄ʺˍʹ ˃ʶ 

ʰ˄ʰ˄ˍʽˁʰˍʱˋˍʰˍˇ ˊˈ˂ˇ ˋˍʹ ʲʽˈˋ˒ʰʽˊʰΣ ʶˉʹˊʶʱʸˇ˄ˍʰˌ ˍʹ˄ ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰ ˍ˖˄ 
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˒ˎˍ˗˄Σ ˍʹ˄ ʰˉˇˋˏ˄ʻʶˋʹ ˍʹˌ ˇˊʴʰ˄ʽˁʺˌ ˏ˂ʹˌΣ ʶˉʽʵˊ˗˄ˍʰˌ ʻʶˍʽˁʱ ˋˍʹ˄  ʰ˄ʰʴʷ˄˄ʹˋʹ 

ˍ˖˄ ʻˊʶˉˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄ ˁʰʽ ˍʹ ʵˇ˃ʺ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˃ʶ ˍʰ ʰˋˉˈ˄ʵˎ˂ʰ ˄ʰ 

ʵʽʰʵˊʰ˃ʰˍʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˍˇˎ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ (Bano and Roy, 2016; 

Santorufo et al., 2012)Φ ɾʶ˂ʷˍʶˌ ˋ˔ʶˍʽˁʷˌ ˃ʶ ˍʹ˄ ʻˊʷ˕ʹ ˍ˖˄ ˒ˎˍ˗˄ ˁʰʽ ˍʹ ˋ˔ʷˋʹ 

˒ˎˍˇˏ ς ʁ ʵʱ˒ˇˎˌ ʰˉʷʵʶʽ˅ʰ˄ ˍʹ˄ ˉˇ˂ˏ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˒ˎˍ˗˄ 

ˁʰʽ ˍʹˌ ʶʵʰ˒ˇˉʰ˄ʾʵʰˌ (Ponge et al., 2013). ɶ ˉʰ˄ʾʵʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ˉʰʾʸʶʽ ˋʹ˃ʰ˄ˍʽˁˈ 

ˊˈ˂ˇ ˋˍʹ ʵʽʺʻʹˋʹ ˁʰʽ ˍˇ˄ ˁʰʻʰˊʽˋ˃ˈ ˍˇˎ ʶʵʱ˒ˇˎˌ ˁʰʽ  ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˃ʶʴʱ˂ˇ 

ʰˊʽʻ˃ˈ ʵʽʰ˒ˈˊ˖˄ ʶʽʵ˗˄Σ ˉˇˎ ˋˎ˄ʺʻ˖ˌ ʷ˔ˇˎ˄ ˃ʽˁˊʷˌ ˉʶˊʽˇ˔ʷˌ ˁʽ˄ʺˋʶ˖˄ ˁʰʽ ʶʾ˄ʰʽ 

ʶˎʰʾˋʻʹˍʰ ˋˍʹ˄ ˊˏˉʰ˄ˋʹ ʺ ˍʽˌ ʰ˂˂ʰʴʷˌ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ (Daliakopoulos et al., 

2016; Yang et al., 2021).  

ʆʰ ʷ˄ˍˇ˃ʰ ˁˎˊʽʰˊ˔ˇˏ˄ ˋˍʹ˄ ˉʰʴˁˈˋ˃ʽʰ ʸ˖ʽˁʺ ˉˇʽˁʽ˂ˈˍʹˍʰ ˈˋˇ˄ ʰ˒ˇˊʱ ˋ̱ ʹ˄ 

ʰ˒ʻˇ˄ʾʰ ˍˇˎˌ ˁʰʽ ˍˇ˄ ˉ˂ˇˏˍˇ ˍ˖˄ ʶʽʵ˗˄ ˍˇˎˌΣ ʰ˂˂ʱ ˉˇ˂˂ˇʾ ˃ʶ˂ʶˍʹˍʷˌΣ ˍʰ ˍʶ˂ʶˎˍʰʾʰ 

˔ˊˈ˄ʽʰΣ ʷ˔ˇˎ˄ ˍʶˁ˃ʹˊʽ˗ˋʶʽ ˍʹ ˃ʶʴʱ˂ʹˌ ˁ˂ʾ˃ʰˁʰˌ ˃ʶʾ˖ˋʹ ˍˇˎ ʰˊʽʻ˃ˇˏ ˁʰʽ ʶʽʵ˗˄ 

ʰˊʻˊˇˉˈʵ˖˄ (Ceballos et al., 2017; {łƴŎƘŜȊ-Bayo and Wyckhuys, 2019; Stork et al., 

2015)Φ ʅˍʹ ˃ʶ˂ʷˍʹ ˍ˖˄ Zara et al. (2021) ˉʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ʰˁˈ˃ʹ ˁʰʽ ˇʽ 

ʵʽʰˍʰˊʰʴ˃ʷ˄ˇʽ ʺ ʰˉˇ˃ˇ˄˖˃ʷ˄ˇʽ ʰˋˍʽˁˇʾ ˔˗ˊˇʽ ˉˊʰˋʾ˄ˇˎΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʵʽʰˍʹˊʺˋˇˎ˄ 

˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ʰˊʻˊˇˉˈʵ˖˄ ˁʰʽ ˒ˎˍ˗˄Φ ʃʰˊʰˍʹˊʺʻʹˁʶ ˋˍʹ˄ ʾʵʽʰ ʷˊʶˎ˄ʰ ʶˉʾˋʹˌΣ 

ˈˍʽ ˍʰ ʵʽʱ˒ˇˊʰ ˒ˎˍ̔ˁ ʱ ʶʾʵʹ ˋˎˋ˔ʶˍʾʸˇ˄ˍʰʽ ʱ˃ʶˋʰ ˃ʶ ˍʰ ʶʾʵʹ  ˍ˖˄ ʰˊʻˊˇˉˈʵ˖˄Σ ˉˇˎ 

ʲˊʷʻʹˁʰ˄ ˉʱ˄˖ ʺ ˁˇ˄ˍʱ ˋʶ ʰˎˍʱΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ʹ ʶʵʰ˒ʽˁʺ ˉʰ˄ʾʵʰ ˋˎ˃˃ʶˍʷ˔ʶʽ ˋˍˇ 

ˋ˔ʹ˃ʰˍʽˋ˃ˈ ˁʰʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˊˎʻ˃ʾʸˇ˄ˍʰˌ ˍʽˌ ʲʰˋʽˁʷˌ ˒ˎˋʽˁʷˌ ˁʰʽ 

˔ʹ˃ʽˁʷˌ ʽʵʽˈˍʹˍʷˌ ˍˇˎ ˁʰʻ˗ˌ ˁʰʽ ˍʹ ʵˇ˃ʺΦ ɮˎˍˇʾ ˇʽ ˇˊʴʰ˄ʽˋ˃ˇʾ ˂ʶʽˍˇˎˊʴˇˏ˄ 

ˉʰˊʱ˂˂ʹ˂ʰ ˁʰʽ ˖ˌ ʵʶʾˁˍʶˌ ˉˇʽˈˍʹˍʰˌ ʶʵʱ˒ˇˎˌ (Santorufo et al., 2015; Ugarte et al., 

2013)Φ ɶ ˉˇʽˈˍʹˍʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ˇˊʾʸʶˍʰʽ ˖ˌ ʹ ʽˁʰ˄ˈˍʹˍʱ ˍˇˎ ˄ʰ ˂ʶʽˍˇˎˊʴʶʾ ʶ˄ˍˈˌ ˍ˖˄ 

ˇˊʾ˖˄ ˍˇˎ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ˔ˊʺˋʹˌ ʴʹˌΣ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇ˂ˇʴʽˁʺˌ 

ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰˌΣ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 

ˍ˖˄ ˒ˎˍ˗˄ ˁʰʽ ˍʹ˄ ˎʴʶʾʰ ˍ˖˄ ʸ˗˖˄η ό.ǸƴŜƳŀƴƴ Ŝǘ ŀƭΦΣ нлмуύΦ ʍˌ ʵʶʾˁˍʶˌ ˉˇʽˈˍʹˍʰˌ 

ˍˇˎ ʶʵʱ˒ˇˎˌΣ ʹ ʶʵʰ˒ʽˁʺ ˉʰ˄ʾʵʰ  ˉʰˊˇˎˋʽʱʸʶʽ ˍʽˌ ˒ˎˋʽˁʷˌΣ ˔ʹ˃ʽˁʷˌ ˁʰʽ 

˃ʽˁˊˇʲʽˇ˂ˇʴʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ʰ˄ˍʰ˄ʰˁ˂˗˄ˍʰˌ ʴʶ˄ʽˁʷˌ ˇʽˁˇ˂ˇʴʽˁʷˌ ʰ˂˂ʰʴʷˌ 

(Yang et al., 2021). 

ʆʰ ʶʾʵʹ ˍʹˌ ˃ʽˁˊˇˉʰ˄ʾʵʰˌ ˍˇˎ  ʶʵʱ˒ˇˎˌ ʶʾ˄ʰʽ ˉˇ˂ˎʱˊʽʻ˃ʰ ˁʰʽ ʹ ˉˇʽˁʽ˂ˈˍʹˍʱ 

ˍˇˎˌ ˋʹ˃ʰ˄ˍʽˁʺ ʶ˅ʾˋˇˎΣ ˋˍʰ ˒ˎˋʽˁʱ ˁʰʽ ˍʰ ʰˋˍʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰΦ ɾʶˍʰ˅ˏ ˍ˖˄ 

ˇˊʴʰ˄ʽˋ˃˗˄ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˍʰ Ǩ ˂˂ʷ˃ʲˇ˂ʰ όCollembolaύ ʶ˃ˉ˂ʷˁˇ˄ˍʰʽ ˋˍʹ˄ 

ʰˉˇˋˏ˄ʻʶˋʹ ˍʹˌ ˇˊʴʰ˄ʽˁʺˌ ˏ˂ʹˌΣ ʶˉʶʽʵʺ ˍˊʷ˒ˇ˄ˍʰʽ ˍʶ˃ʰ˔ʾʸˇ˄ˍʰˌ ˍʰ ˇˊʴʰ˄ʽˁʱ 

ˎˉˇ˂ʶʾ˃˃ʰˍʰ ʺ ˍˊʷ˒ˇ˄ˍʰʽ ˃ʶ ʰˉˇˋˎ˄ʻʷˍʶˌΣ ˈˉ˖ˌ ʲʰˁˍʺˊʽʰ ˁʰʽ ˃ˏˁʹˍʶˌ (Santorufo et 

al., 2014; Yang et al., 2021)Φ ɳˉʾˋʹˌΣ ˍʰ ʰˁʱˊʶʰ όAcari), ˈˉ˖ˌ ˁʰʽ ˍʰ Collembola ʶʾ˄ʰʽ 

ˋʹ˃ʰ˄ˍʽˁʱ ˃ʷ˂ʹ ˍʹˌ ˃ʶˋˇˉʰ˄ʾʵʰˌ ˍˇˎ ʶʵʱ˒ˇˎˌ ˁʰʽ ʷ˔ˇˎ˄ ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ ʶʾ˄ʰʽ ˁʰ˂ˇʾ 

ʲʽˇʵʶʾˁˍʶˌ ˍ˖˄ ʰˍ˃ˇˋ˒ʰʽˊʽˁ˗˄ ˊˏˉ˖˄ ˃ʶ ˍʰ ɮcari ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ʶˎʰʾˋʻʹˍʰ ˋˍʹ 

ˊˏˉʰ˄ˋʹ ʲʰˊʷ˖˄ ˃ʶˍʱ˂˂˖˄ ό{ŀƴǘŀƳŀǊƝŀ Ŝǘ ŀƭΦΣ нлмнύΦ ʅʹ˃ʰ˄ˍʽˁʱ ʴʽʰ ˍʹ˄ ʰˉˇˋˏ˄ʻʶˋʹ 

˒ˎˍʽˁ˗˄ ˎˉˇ˂ʶʽ˃˃ʱˍ˖˄ ʶʾ˄ʰʽ ˁʰʽ ˍʰ  ʽˋˈˉˇʵʰ όIsopodaύΣ ˉˇˎ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ 

ˋˍʹ˄ ʰ˄ʰˁˏˁ˂˖ˋʹ ʻˊʶˉˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄ ˁʰʽ ˋˍʽˌ ˎˉʹˊʶˋʾʶˌ ˍˇˎ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ 

ˍˇˎ ʶʵʱ˒ˇˎˌ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ʲʽˇˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ʶʵʰ˒ˇˍˇ˅ʽˁˈˍʹˍʰˌ 

(Gestel et al., 2018)Φ ʇ˕ʹ˂ʷˌ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ˃ʶˍʱ˂˂˖˄ ˋʶ ˒ˎˍʽˁʱ ˎˉˇ˂ʶʾ˃˃ʰˍʰ  

˃ˉˇˊʶʾ ˄ʰ ʶˉʹˊʶʱˋˇˎ˄ ʰˊ˄ʹˍʽˁʱ ˇˊʽˋ˃ʷ˄ˇˎˌ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇˏˌΣ ˉˊˇˁʰ˂˗˄ˍʰˌ 
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ʰ˂˂ʰʴʷˌ ˋˍʽˌ ʵʽʰˍˊˇ˒ʽˁʷˌ ˍˇˎˌ ˋˎ˄ʺʻʶʽʶˌΣ ʶˉʹˊʶʱʸˇ˄ˍʰˌ ˁʰʽ ˍˇˎˌ ʲʽˇˍˈˉˇˎˌ ˍˇˎˌ 

(Santorufo et al., 2014). 

ʆʰ ʶʾʵʹ ˁʰʽ ʹ ˁʰˍʰ˄ˇ˃ʺ ˍʹˌ ˉˇˋˈˍʹˍʰˌ ˍʹˌ ˉʰ˄ʾʵʰˌ ˍˇˎ ʶʵʱ˒ˇˎˌ ʵʶ˄ 

ʶˉʹˊʶʱʸˇ˄ˍʰʽ ˃ˈ˄ˇ ʰˉˈ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ ʰ˂˂ʰʴʷˌ ˁʰʽ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʱ ʶˉʾˉʶʵʰ 

ʵʽʰˍʰˊʰ˔ʺˌΣ ʰ˂˂ʱ ˁʰʽ ʰˉˈ ˇʽˁˇ˂ˇʴʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˈˉ˖ˌ ˇʽ ˁ˂ʽ˃ʰˍˇ˂ˇʴʽˁʷˌ 

ˋˎ˄ʻʺˁʶˌΣ ˇʽ ʶʵʰ˒ʽˁʷˌ ˁ˂ʾˋʶʽˌΣ ˍˇ ˎ˕ˈ˃ʶˍˊˇ ˁʰʽ ʰˉˈ ˍʹ ˃ˇˊ˒ʺ ʲ˂ʱˋˍʹˋʹˌ (Bernier 

and Gillet, 2012; Wang et al., 2009; Yang and Chen, 2009)Φ ɶ ˏˉʰˊ˅ʹ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ 

˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˋʶ ʷ˄ʰ ˔˗ˊˇ ˎˉˇʵʹ˂˗˄ʶʽ ˁʰʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˏˉʰˊ˅ʹˌ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ 

ʶ˄ʵʽʰʽˍʹ˃ʱˍ˖˄ ˉʰ˄ʾʵʰˌ (Barbier et al., 2008; Cavard et al., 2011; Korboulewsky et al., 

2016)Φ ɶ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ˋʶ ˇˊʴʰ˄ʽˁʺ ˇˎˋʾʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰΣ ˉˇˎ ʰ˂˂ʹ˂ˇʶˉʽʵˊʱ ʱ˃ʶˋʰ ˃ʶ ˍʹ ˔˂˖ˊʾʵʰΣ ˍʹ˄ ˉʰ˄ʾʵʰ ˁʰʽ ˍʹ 

˃ʶˋˇˉʰ˄ʾʵʰ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˃ʶ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌΣ ʶ˅ʰʽˊʶˍʽˁʱ ˉˇ˂ˏˉ˂ˇˁʶˌ ˁʰʽ 

ʵˎ˄ʰ˃ʽˁʷˌ  (Yang et al., 2021).  

ɮ˄ ˁʰʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˋˍʹ ˂ʶˁʱ˄ʹ ˍʹˌ ɾʶˋˇʴʶʾˇˎ όˉʶˊʾˉˇˎ ˍˇ ст҈ύΣ 

ˁʰˍʰ˂ʰ˃ʲʱ˄ʶˍʰʽ ʰˉˈ ˅ʹˊʷˌ ˉʶˊʽˇ˔ʷˌΣ ˉˇ˂˂ʱ ˒ˎˍʽˁʱ ʶʾʵʹ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˋˍʹ˄ 

ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺΣ ˈˉ˖ˌ ʰ˄ʰ˂ˏʻʹˁ ʁˋˍʰ ɼʶ˒ʱ˂ʰʽʰ м ˁʰʽ н ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΦ 

ʂ˃˖ˌΣ ˍʰ ʶˉʶˁˍʰˍʽˁʱ ʰ˂˂ˈ˔ʻˇ˄ʰ ʶʾʵʹ ʰˉˇˍʶ˂ˇˏ˄ ˋˎ˄ʶ˔ʺ ʰˉʶʽ˂ʺ όɼʶ˒ʱ˂ʰʽˇ мύΣ ʶʽʵʽˁʱ 

˖ˌ ʰʽˍʾʰ ʰˉ˗˂ʶʽʰˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ (Abutaleb et al., 2020; Borges Silva et al., 2018) 

˃ ʁʰˊ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˋˍʰ ʽʻʰʴʶ˄ʺ ʶʾʵʹ ˁʰʽ ˋˍʽˌ ˎˉʹˊʶˋʾʶˌ ˍˇˎ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΣ 

ˉˇˎ ˉˇ˂ˏ ˋˎ˔˄ʱ ʵʽʰˍʰˊʱˋˋˇˎ˄ ʺ ˃ʶˍʰ˃ˇˊ˒˗˄ˇˎ˄ ό5ƛŎƪƛŜ Ŝǘ ŀƭΦΣ нлмоύΦ ʆˇˎˌ 

ˍʶ˂ʶˎˍʰʾˇˎˌ ʰʽ˗˄ʶˌΣ ˇʽ ʱ˄ʻˊ˖ˉˇʽ ʷ˔ˇˎ˄ ˃ʶˍʰ˒ʷˊʶʽ ˁʰʽ ˃ʶˍʰ˒ˎˍʶˏˋʶʽ ˔ʽ˂ʽʱʵʶˌ ʶʾʵʹΣ 

ˁˎˊʾ˖ˌ ʻʱ˃˄˖˄ ˁʰʽ ʵʷ˄ˍˊ˖˄Σ ʰˉˈ ˍʽˌ ˒ˎˋʽˁʷˌ ˍˇˎˌ ˉʶˊʽˇ˔ʷˌ ʴʽʰ ˉˇ˂˂ˇˏˌ ˋˁˇˉˇˏˌΣ ˃ʶ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ˉˇ˂˂ʱ ʰˉˈ ʰˎˍʱ ˄ʰ ʷ˔ˇˎ˄ ʴʾ˄ʶʽ ʸʽʸʱ˄ʽʰ ˃ʶ ˔˖ˊˇˁʰˍʰˁˍʹˍʽˁʱ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ όwƛŎƘŀǊŘǎƻƴ ŀƴŘ wŜƧƳłƴŜƪΣ нлммύΦ ɯ˂˂ʹ ˃ʽʰ ˉˊˈˁ˂ʹˋʹ ˍʹˌ ʰˋˍʽˁʺˌ 

ˉˊʱˋʽ˄ʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ʶʾ˄ʰʽ ʹ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˃ʶ 

ʰ˂˂ˈ˔ʻˇ˄ʰΣ ˋˎ˄ˍʶ˂˗˄ˍʰˌ ˋˍʹ ʲʽˇˍʽˁʺ ˇ˃ˇʴʶ˄ˇˉˇʾʹˋʹΣ ˉˇˎ ʰˉʶʽ˂ʶʾ ˄ʰ ˃ʶʽ˗ˋʶʽ ˍʹ 

ʲʽˇ˂ˇʴʽˁʺ ˃ˇ˄ʰʵʽˁˈˍʹˍʰ ˍ˖˄ ˍˇˉʽˁ˗˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄ (Luckenbill-Edds, 2002).  

ʃˇʽʰ ʶʾ˄ʰʽ ˈ˃˖ˌ ʹ ʶˉʾʵˊʰˋʹ ˍʹˌ ˒ˎˍˇˁʱ˂ˎ˕ʹˌ ˋˍʹ˄ ʶʵʰ˒ʽˁʺ ˃ʱˁˊˇ ˁʰʽ ˃ʾˁˊˇ 

ˉʰ˄ʾʵʰ ʶ˄ˈˌ ʰˋˍʽˁˇˏ ʺ ˉʶˊʽʰˋˍʽˁˇˏ ˉʱˊˁˇˎΤ ɲʽʰ˒ˇˊˇˉˇʽˇˏ˄ˍʰʽ ˍʰ ʶʾʵʹ ˁʰʽ ˇʽ  

ˉ˂ʹʻˎˋ˃ˇʾ ʰˊʻˊˇˉˈʵ˖˄ ˁˇ˄ˍʱ ˋʶ ʽʻʰʴʶ˄ʺ ʺ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹΤ ʇˉʱˊ˔ʶʽ 

ʵʽʰ˒ˇˊʱ ˉʰ˄ʾʵʰˌ ˋʶ ʵʷ˄ˍˊʰ ˁʰʽ ʻʱ˃˄ˇˎˌΤ ʃ˗ˌ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ˇʽ ʰʲʽˇˍʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ 

όʻʶˊ˃ˇˁˊʰˋʾʰ-ˎʴˊʰˋʾʰύ ʰˉˈ ˍʹ ʵʽʰ˒ˇˊʶˍʽˁʺ ˁˈ˃ʹ ˁʱˉˇʽˇˎ ˒ˎˍʽˁˇˏ ʶʾʵˇˎˌΤ  ʃ˗ˌ ʹ 

ʽʻʰʴʷ˄ʶʽʰ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʰ ˉˊˇʹʴˇˏ˃ʶ˄ʰ ʶˊ˖ˍʺ˃ʰˍʰΤ ɱʽʰ ˄ʰ 

ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˍʰ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ʰ ʶˊʶˎ˄ʹˍʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ 

ˉʶʽˊʱ˃ʰˍʰ ˋʶ ʽʻʰʴʶ˄ʺ ˁʰʽ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ ʻʱ˃˄˖˄ ˁʰʽ ʵʷ˄ˍˊ˖˄Σ ˃ʶ ˋˁˇˉˈ ˄ʰ 

ʰ˅ʽˇ˂ˇʴʹʻʶʾ ʹ ʶˉʾʵˊʰˋʺ ˍˇˎˌ ˋʶ ʰʲʽˇˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˈˉ˖ˌ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ʹ 

ˎʴˊʰˋʾʰ όʶ˄ˍˈˌ ˁˈ˃ʹˌ ˁʰʽ ʶˉʾ ˍˇˎ ˋˁʽʰʸˈ˃ʶ˄ˇˎ ʶʵʱ˒ˇˎˌύ ˁʰʽ ʹ ʶˉʾʵˊʰˋʹ ˋʶ ʲʽˇˍʽˁˇˏˌ 

ˉʰˊʱʴˇ˄ˍʶˌΦ ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌΣ ʷʴʽ˄ʶ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ˁʰʽ ʷˊʶˎ˄ʰ ˋʶ 

ʶʵʰ˒ˇˉʰ˄ʾʵʰ όʶˉʾʴʶʽʰ ˁʰʽ ʶ˄ʵˈʴʶ̔ ʰ ˉʰ˄ʾʵʰύ ˁʰʽ ˋʶ ʰˋˉˈ˄ʵˎ˂ʰΣ ̄ ˇˎ ˋˎ˂˂ʷ˔ˍʹˁʰ˄ ˋʶ 

ˉʰʴʾʵʶˌ ˁˇˊ˃ˇˏ ˋˍʰ ʵʶ˄ʵˊ˗ʵʹ ˒ˎˍʽˁʱ ʶʾʵʹΦ ʂ˂ʶˌ ˇʽ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʶˌ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋʶ ˉʶˊʽʰˋˍʽˁˈ ˔˗ˊˇ ˉˊʰˋʾ˄ˇˎ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˍˇ˄ 



99 
 

ɳˁˉʰʽʵʶˎˍʽˁˈ ɰˇˍʰ˄ʽˁˈ ɼʺˉˇ ˁʰʽ ˍˇ ɮʴˊˈˁˍʹ˃ʰ ˍˇˎ ɳ˂˂ʹ˄ʽˁˇˏ ɾʶˋˇʴʶʽʰˁˇˏ 

ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ όɳɽɾɳʃɮύΣ ˋˍˇ ɶˊʱˁ˂ʶʽˇ ɼˊʺˍʹˌΦ 

 

оΦнΦ ʇ˂ʽˁʱ ˁʰʽ ˃ʷʻˇʵˇʽ 

оΦнΦмΦ ʋ˗ˊˇˌ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌ 

ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˃ʶ˂ʶˍʹʻˇˏ˄ ˇʽ ʲʽˇˍʽˁˇʾ ˁʰʽ ʰʲʽˇˍʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ ˁʰʽ ˇʽ 

ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ʰˎˍ˗˄ ˋˍʹ˄ ˁˈ˃ʹ ˁʰʽ ˍˇ ʷʵʰ˒ˇˌ ʽʻʰʴʶ˄˗˄ ˁʰʽ ʰ˂˂ˈ˔ʻˇ˄˖˄ ˒ˎˍ˗˄ 

ˍʹˌ ɼˊʺˍʹˌΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˍʷˋˋʶˊʰ ʵʽʰʵˇ˔ʽˁʱ ˉʶʽˊʱ˃ʰˍʰ ˋʶ ˍʷˋˋʶˊʰ 

ʵʽʰ˒ˇˊʶˍʽˁʱ ʸʶˏʴʹ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍˇ˄ ɳˁˉʰʽʵʶˎˍʽˁˈ ɰˇˍʰ˄ʽˁˈ  

ɼʺˉˇ ˁʰʽ ˍˇ ɮʴˊˈˁˍʹ˃ʰ ˍˇˎ ɳ˂˂ʹ˄ʽˁˇˏ ɾʶˋˇʴʶʽʰˁˇˏ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΣ ˋˍˇ ɶˊʱˁ˂ʶʽˇ 

ɼˊʺˍʹˌΦ ʆˇ ɮʴˊˈˁˍʹ˃ʰ ʲˊʾˋˁʶˍʰʽ ˋˍˇ ɿɲ ˍ˃ʺ˃ʰ ˍˇˎ ɶˊʰˁ˂ʶʾˇˎΣ  ˋʶ ʰˉˈˋˍʰˋʹ 

ˉʶˊʾˉˇˎ оΣр ƪƳ ʰˉˈ ˍˇ ˁʷ˄ˍˊˇ ˍʹˌ ˉˈ˂ʹˌ ˁʰʽ ˁʰˍʰ˂ʰ˃ʲʱ˄ʶʽ ˃ʽʰ ʷˁˍʰˋʹ прл 

ˋˍ́ʶ˃˃ʱˍ˖˄Φ  

оΦнΦмΦмΦ ɳʵʰ˒ʽˁʷˌ ˋˎ˄ʻʺˁʶˌ 

ɶ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ʶʵʱ˒ˇˎˌ ʷʴʽ˄ʶ мфκмнκнлнлΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ 

ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʰ˄ʱ˂ˎˋʹ ˒ˎˋʽˁˇ˔ʹ˃ʽˁ˗˄ ʽʵʽˇˍʺˍ˖˄ ʶʵʱ˒ˇˎˌΦ ɶ ʵˇ˃ʺ ˍˇˎ  

ʶʵʱ˒ˇˎˌ ˋˍˇ ˔˗ˊˇ ˈˉˇˎ ʶʴˁʰˍʰˋˍʱʻʹˁʶ ˍˇ ˉʶʾˊʰ˃ʰΣ ʶʾ˄ʰʽ ˃ʷˋʹˌ ˋˏˋˍʰˋʹˌΣ 

ˉʹ˂˗ʵʶˌΣ ˃ʶ ˉˇˋˇˋˍʱ ˁʰˍʱ ˃ʷˋˇ ˈˊˇ опΣт҈ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ʱˊʴʽ˂ˇΣ нп ҈ 

ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ʱ˃˃ˇ ˁʰʽ пмΣо ҈ ˋʶ ʽ˂ˏΦ ɶ ˔ʹ˃ʽˁʺ ʰ˄ʱ˂ˎˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌ ʷʵ˖ˋʶ 

ˍʽ˃ʷˌ пл ҈ ʴʽʰ ˍˇ ˇ˂ʽˁˈ ʰ˄ʻˊʰˁʽˁˈ ʰˋʲʷˋˍʽˇΣ нΣт ҈ ʶʵʱ˒ˇˎˌ ˇˊʴʰ˄ʽˁʺ ˇˎˋʾʰΣ уΣн ʄɶ 

ˁʰʽ лΣтп ƳSκŎƳ ʹ˂ʶˁˍˊʽˁʺ ʰʴ˖ʴʽ˃ˈˍʹˍʰΦ  

3.2.1.2. ɼ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌ 

ɶ ɼˊʺˍʹ ʶʾ˄ʰʽ ˄ʹˋʾ ˍʹˌ ˃ʶˋˇʴʶʽʰˁʺˌ ˁ˂ʽ˃ʰˍˇ˂ˇʴʽˁʺˌ ʸ˗˄ʹˌ ˁʰʽ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ 

ʰˉˈ ˃ʶˋˇʴʶʽʰˁˈ ˁ˂ʾ˃ʰ ʹ˃ʾ˅ʹˊˇ ˃ʶ ˃ʰˁˊʱ ˁʰʽ ˅ʹˊʱ ˁʰ˂ˇˁʰʾˊʽʰ ˁʰʽ ˋ˔ʶˍʽˁʱ ˎʴˊˇˏˌ ˁʰʽ 

ˁˊˏˇˎˌ ˔ʶʽ˃˗˄ʶˌΦ ɶ ˃ʷˋʹ ˃ʷʴʽˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ɮʴˊˇˁˍʺ˃ʰˍˇˌ ʶʾ˄ʰʽ 

21,8 ̌/ ˁʰʽ ʹ ˃ʷˋʹ ʶ˂ʱ˔ʽˋˍʹ мпΣт /̌ όʰˉˈ ˃ʶˍˊʺˋʶʽˌ ˍˇˎ ɳˊʴʰˋˍʹˊʾˇˎ ɱʶ˖ˊʴʽˁʺˌ 

ɾʶˍʶ˖ˊˇ˂ˇʴʾʰˌύΦ ɶ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁˎ˃ʰʾ˄ʶˍʰʽ ʴʶ˄ʽˁʱ ˋˍʰ ˉˊˇʰ˄ʰ˒ʶˊˈ˃ʶ˄ʰ ˈˊʽʰΣ ˃ʶ 

ʻʶˊ˃ˈˍʶˊˇˎˌ ˃ʺ˄ʶˌ ˍˇ˄ ɹˇˏ˂ʽˇ ˁʰʽ ˍˇ˄ ɮˏʴˇˎˋˍˇ ˁʰʽ ˕ˎ˔ˊˈˍʶˊˇˎˌ ˍˇ˄ ɹʰ˄ˇˎʱˊʽˇ ˁʰʽ 

ˍˇ˄ ʊʶʲˊˇˎʱˊʽˇΦ 

оΦнΦнΦ ɵʶˏʴʹ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˉˇˎ ˋˎʴˁˊʾʻʹˁʰ˄ ˋˍˇ ˉʶʾˊʰ˃ʰ 

ɳˉʽ˂ʷ˔ˍʹˁʰ˄ ˇˁˍ˗ ʶʾʵʹ ˒ˎˍ˗˄Σ ˍʷˋˋʶˊʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌ ˁʰʽ ˍʷˋˋʶˊʰ 

ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹΣ ʰ˄ʶˉˍˎʴ˃ʷ˄ʰΣ ʵʽʰ˃ˇˊ˒˖˃ʷ˄ʰΣ ˃ʶ ʹ˂ʽˁʾʰ ʱ˄˖ ˍ˖˄ мр ʶˍ˗˄Φ 

ɳˊʶˎ˄ʺʻʹˁʰ˄ ʻʱ˃˄ˇʽ ˋʶ ˃ˇˊ˒ʺ ˒ˎˍˇ˒ˊʱˁˍʹΣ ʻʱ˃˄ˇʽ ˋʶ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺ ʶ˂ʰ˒ˊ˗ˌ 

˕ʰ˂ʽʵʽˋ˃ʷ˄ˇʽΣ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʰ ʵʷ˄ˍˊ˖˄ ˁʰʽ ʵʷ˄ˍˊʰ ʰˎˍˇ˒ˎʺ. ɶ h ˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ʸʶˎʴ˗˄ ˁˎ˃ʰʽ˄ˈˍʰ˄ ʰˉˈ н-о Ƴ ʷ˖ˌ ˃ʶˊʽˁʱ ̝ ʽ˂ʽˈ˃ʶˍˊʰΦ ɼʰʽ ˍʰ ˍʷˋˋʶˊʰ 

ʸʶˎʴʱˊʽʰ ʻʱ˃˄˖˄ όʽʻʰʴʶ˄ʷˌ - h ˂˂ˈ˔ʻˇ˄ˇ ̀ ʶ ˒ˎˍˇ˒ˊʱˁˍʹ ʺ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺύ ˒ˏˇ˄ˍʰʽ 

ˋˍˇ˄ ɳˁˉʰʽʵʶˎˍʽˁˈ ɰˇˍʰ˄ʽˁˈ ɼʺˉˇ ˍˇˎ ɳɽɾɳʃɮ ˁʰʽ ˋʶ ˁʱʻʶ ˉʶʽˊʰ˃ʰˍʽˁˈ ʸʶˎʴʱˊʽ ʹ 

ʰˉˈˋˍʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ˒ˎˍ˗˄ ʺˍʰ˄ оΣр m ʴʽʰ ˍˇˎˌ ˒ˎˍˇ˒ˊʱˁˍʶˌ ˁʰʽ ˉʶˊʾˉˇˎ р m ɹ ʽʰ 
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ˍˇˎˌ ʻʱ˃˄ˇˎˌ ˋʶ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺΦ ʁʽ ʵˏˇ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌΣ ˉˇˎ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ˉʶʾˊʰ˃ʰ ʲˊʾˋˁˇ˄ˍʰ˄ ˋˍˇ ɮʴˊˈˁˍʹ˃ʰ ˍˇˎ ɳɽɾɳʃɮ ˁˇ˄ˍʱ ˋʶ 

ʱ˂˂ʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ όʶˋˉʶˊʽʵˇʶʽʵʺ ʴʽʰ ˍˇ Cupressus sempervirens ˁʰʽ ˒ˎˍʱ ˃ʶʴʱ˂ʹˌ 

ˁʰ˂˂ʽʷˊʴʶʽʰˌ ʴʽʰ ˍˇ  Eucalyptus sp.) ˁ ʰʽ ʹ ʰˉˈˋˍʰˋʹ ʰ˄ʱ˃ʶˋʰ ˋˍʽˌ ʵˏˇ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌ 

ʺˍʰ˄ ˉʶˊʾˉˇˎ мр mΦ ɮ˄ˍʾʻʶˍʰ ˍʰ ʵˏˇ ʰˎˍˇ˒ˎʺΣ ʵʷ˄ˍˊʰ ˉˇˎ ʶˉʽ˂ʷ˔ˍʹˁʰ˄ ʴʽʰ ˍˇ 

ˉʶʾˊʰ˃ʰΣ ˒ˏˇ˄ˍʰʽ ˋʶ ˃ʽʰ ʰˁʱ˂ˎˉˍʹ ʷˁˍʰˋʹΣ ˉˇˎ ʴʶʽˍ˄ʽʱʸʶʽ ˃ʶ ʶ˂ʰʽ˗˄ʶˌΣ ʰ˂˂ʱ ˋʶ 

ʰˉˈˋˍʰˋʹ ʱ˄˖ ˍ˖˄ млл mΦ ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰ ˍʰ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 

ˋˍˇ ˉʶʾˊʰ˃ʰ ʶʾ˄ʰʽΥ 

оΦнΦнΦмΦ ɸʱ˃˄ˇʽ ˋʶ ˒ˎˍˇ˒ˊʱˁˍʹ 

ɼʰʽ ˍʰ ʵˏˇ ˒ˎˍʱ ʺˍʰ˄ ʰʶʽʻʰ˂ʶʾˌ ʻʱ˃˄ˇʽ ˃ʶ ˎ˕ʹ˂ʺ ˁʰ˂˂˖ˉʽˋˍʽˁʺ ʰ˅ʾʰ ˉˇˎ ʷʴˁʶʽˍʰʽ 

ˋˍʰ  ˒ˏ˂˂ʰΣ ˍʰ  ʰˊ˖˃ʰˍʽˁʱ ʱ˄ʻʹ ˁʰʽ ˍˇˎˌ ʵʽʰˁˇˋ˃ʹˍʽˁˇˏˌ ˁʰˊˉˇˏˌ ˁʰʽ ʺˍʰ˄ 

ʵʽʰ˃ˇˊ˒˖˃ʷ˄ʰ ˋʶ ˃ˇˊ˒ʺ ˒ˎˍˇ˒ˊʱˁˍʹ ˏ˕ˇˎˌ мΣлл m ˁ ʰʽ ˉ˂ʱˍˇˎˌ  сл cm. 

ʁ Rhamnus alaternus  ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ wƘŀƳƴŀŎŜŀŜΣ ˃ʶ ˁˇʽ˄ˈ ˈ˄ˇ˃ʰ ʄʱ˃˄ˇˌ 

όɳʽˁˈ˄ʰ оΦм)Σ ʶʾ˄ʰʽ ˒ˎˍˈ ʽʻʰʴʶ˄ʷˌ ˍʹˌ ɼˊʺˍʹˌΣ ʰ˂˂ʱ ˁʰʽ ˍʹˌ ʶˎˊˏˍʶˊʹˌ ˉʶˊʽˇ˔ʺˌ ˍʹˌ 

˃ʶˋˇʴʶʾˇˎ (Ben Ammar et al., 2008)Φ ʁ ʄʱ˃˄ˇˌ ʶʾ˄ʰʽ ʷ˄ʰˌ ʰʶʽʻʰ˂ʺˌ ˁʰ˂˂˖ˉʽˋˍʽˁˈˌ 

ʻʱ˃˄ˇˌ ʷ˔ʶʽ ˃ʽˁˊʱΣ ʵʶˊ˃ʰˍ˗ʵʹΣ ˋˍʽ˂ˉ˄ʱΣ ˇʵˇ˄ˍ˖ˍʱ ˒ˏ˂˂ʰΣ ˁʽˍˊʽ˄ˇˉˊʱˋʽ˄ʰ  ʱ˄ʻʹ 

(Benelli et al., 2017) ˋʶ ʲˇˍˊˎ˗ʵʶʽˌ ˍʰ˅ʽʰ˄ʻʾʶˌΣ ˃ʶ ˁˈˁˁʽ˄ˇˎˌ ʰˊ˔ʽˁʱ ˁʰʽ ʰˊʴˈˍʶˊʰ 

˃ʰˏˊˇˎˌ ˁʰˊˉˇˏˌ όʵˊˏˉʶˌύ  όDǊŀŦΣ мффнύΦ ɳʾ˄ʰʽ ˒ˎˍˈ ˃ʶ ˎ˕ʹ˂ʺ ʰ˄ʻʶˁˍʽˁˈˍʹˍʰ  ˋʶ 

˅ʹˊˇʻʶˊ˃ʽˁʷˌ ˋˎ˄ʻʺˁʶˌ (Moussi et al., 2015)Σ ˍʹ ˋˁʽʱ (Miralles et al., 2011)Σ  ˍʹ 

ʻʱ˂ʰˋˋʰ (Tsalikidis, 1994) ˁ ʰʽ ˍʰ ʰ˂ʰˍˇˏ˔ʰ ʶʵʱ˒ʹ (Georgakopoulou-Vogiatzi, 2009). 

ɮˎˍʱ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇ ˁʰʻʽˋˍˇˏ˄  ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˒ˎˍˈ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˍʹˌ 

ɾʶˋˇʴʶʾˇˎΣ ˃ʶ ʵʽˉ˂ʺ ˁʰ˂˂˖ˉʽˋˍʽˁʺ ʰ˅ʾʰ ό˒ˏ˂˂˖˃ʰ - ˁʰˊˉˇʾύ ˁʰʽ  ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ 

ˁˎˊʾ˖ˌ ˖ˌ ˒ˎˍˇ˒ˊʱˁˍʹˌ ʰ˂˂ʱ ˁʰʽ ˖ˌ ˃ʶ˃ˇ˄˖˃ʷ˄ˇ, ˋ˔ʹ˃ʰˍʽˋ˃ʷ˄ˇ ˒ˎˍˈΣ ʺ ˖ˌ 

ʴ˂ʰˋˍˊʽˁˈ  (Georgakopoulou-Vogiatzi, 2009; Miralles et al., 2011; Tsalikidis, 1994).  

ʆˇ ˂ʰˍʽ˄ʽˁˈ ˈ˄ˇ˃ʰ ˍˇˎ ˒ˎˍˇˏ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ˄ ˉʰˊʰ˒ʻˇˊʱ ˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ 

˂ʷ˅ʹˌ ζˊʱʲʵˇˌη ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍˇˎˌ ˅ˎ˂ˇˉˇʽʹ˃ʷ˄ˇˎˌ ʲ˂ʰˋˍˇˏˌ ˁʰʽ ˍʹ ˂ʰˍʽ˄ʽˁʺ 

˂ʷ˅ʹ  ŀƭŀǘŜǊƴǳǎ  όŀƭǘŜǊƴǳǎύΣ ʴʽʰ ˍʰ ʶ˄ʰ˂˂ʰˋˋˈ˃ʶ˄ʰ ˒ˏ˂˂ʰ ˍˇˎΦ  ʆʰ ʱ˄ʻʹ ˍˇˎ ˒ˎˍˇˏ 

ʶʾ˄ʰʽ ˃ʶ˂ʽˋˋˇˍˊˇ˒ʽˁʱ ˁʰʽ ˇʽ ˁʰˊˉˇʾ ˍˇˎΣ ˉˇˎ ˖ˊʽ˃ʱʸˇˎ˄ ˋˍʰ ˍʷ˂ʹ ˍʹˌ ʱ˄ˇʽ˅ʹˌ ˁʰʽ ˋˍʽˌ 

ʰˊ˔ʷˌ ˍˇˎ ˁʰ˂ˇˁʰʽˊʽˇˏΣ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˃ʽʰ ˋʹ˃ʰ˄ˍʽˁʺ ˉʹʴʺ ˄ʶˊˇˏ ˁʰʽ ʻˊʶˉˍʽˁ˗˄ 

ˇˎˋʽ˗˄ ʴʽʰ ˍʰ ˉˇˎ˂ʽʱ ˁʰʽ ˍʰ ˃ʽˁˊʱ ʻʹ˂ʰˋˍʽˁʱ (Gulias et al., 2004), ˁʰʻ˗ˌ ˁʰʽ ˍʰ 

ʷ˄ˍˇ˃ʰ (Bas et al., 2009)Φ ɳʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ˇ ʴʽʰ ˍˇ ʰˋˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˁʰˍʱ˂˂ʹ˂ˇ  

ʴʽʰ ˇˉˍʽˁʺ ˁʰʽ ʹ˔ʹˍʽˁʺ ˃ˈ˄˖ˋʹΣ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ˒ˎˍˇ˒ˊʱˁˍʶˌ ˁʰʽ 

ʴʽʰ ˍʹ˄ ˁʰˍʰˋˁʶˎʺ ˒ˎˍʽˁ˗˄ ˂ʰʲˎˊʾ˄ʻ˖˄ όɼʰ˄ˍʰˊˍʸʺˌΣ мффпύΦ ɳˉʾˋʹˌΣ ˍˇ wΦ ŀƭŀǘŜǊƴǳǎ  

ʷ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ʻʶˊʰˉʶˎˍʽˁʷˌ ʵˊʱˋʶʽˌ ˁʰʽ ʱ˂˂ʶˌ ˔ˊʺˋʶʽˌ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱˋˍʹˁʶ ˋˍˇ 

ɼʶ˒ʱ˂ʰʽˇ нΦ 
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ɳʽˁˈ˄ʰ оΦмΦ ʊˎˍˇ˒ˊʱˁˍʹˌ ˍˇˎ ˒ˎˍˇˏ Rhamnus alaternus 

 

ʆˇ Pittosporum tobira  ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Pittosporaceae όɳʽˁˈ˄ʰ оΦнύ ˃ʶ ˁˇʽ˄ˈ 

ˈ˄ˇ˃ʰ ɮʴʴʶ˂ʽˁʺΣ ˒ˏʶˍʰʽ  ˋʶ ˍˊˇˉʽˁʷˌΣ ˎˉˇˍˊˇˉʽˁʷˌ ˁʰʽ ʻʶˊ˃ʷˌ ˉʶˊʽˇ˔ʷˌ ˍˇˎ 

ʰ˄ʰˍˇ˂ʽˁˇˏ ˁˎˊʾ˖ˌ ʹ˃ʽˋ˒ʰʽˊʾˇˎ (Meletiou-Christou and Rhizopoulou, 2017), ˃ʶ 

ˁʰˍʰʴ˖ʴʺ ˁˎˊʾ˖ˌ ʰˉˈ ˍʹ˄ ɼʾ˄ʰ ˁʰʽ  ˍʹ˄ ɹʰˉ˖˄ʾʰ  όDǊŀŦΣ мффнύΦ  ʆˇ ˂ʰˍʽ˄ʽˁˈ ˈ˄ˇ˃ʰ ˍˇˎ 

˒ˎˍˇˏ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ˂ʷ˅ʹ ˉʾˋˋʰ όǇƛǘǘƻύ ʴʽʰ ˁʰʽ ˍʹ ˂ʷ˅ʹ ˋˉˈˊˇ 

όǎǇƻǊǳƳύΣ ˉˇˎ  ˉʰˊʰˉʷ˃ˉʶʽ ˋˍʹ˄  ˁˇ˂˂˗ʵʹ όˊʹˍʽ˄˗ʵʹύ ˇˎˋʾʰ ˉˇˎ ˉʶˊʽʲʱ˂ʶʽ ˍˇˎˌ 

ˋˉˈˊˇˎˌ  ˍˇˎ ˒ˎˍˇˏ (Zhou et al., 2003)Φ ʆˇ P. tobira  ʷ˔ʶʽ ʴˎʰ˂ʽˋˍʶˊʱΣ ʵʶˊ˃ʰˍ˗ʵʹ 

˖ˇʶʽʵʺ ˒ˏ˂˂ʰ ό˃ʺˁˇˌ ʷ˖ˌ мл ŎƳύΣ ˂ʶˎˁˇˁʾˍˊʽ˄ʰ ˉˇ˂ˏ ʰˊ˖˃ʰˍʽˁʱ ʱ˄ʻʹ όDǊŀŦΣ мффнύ 

ˋʶ ˍʰ˅ʽʰ˄ʻʾʰ ˋˁʽʱʵʽˇΣ ˃ʶ ˁˈˁˁʽ˄ˇˎˌ ʵʽʰˁˇˋ˃ʹˍʽˁˇˏˌ ˁʰˊˉˇˏˌΦ  ɾˉˇˊʶʾ ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ ˒ˎˍˇ˒ˊʱˁˍʶˌΣ ˇ˃ʱʵʶˌ ʺ ˋˎˋˍʱʵʶˌ ˒ˎˍ˗˄Φ 

 

 

ɳʽˁˈ˄ʰ оΦнΦ ʊˎˍˇ˒ˊʱˁˍʹˌ ˍˇˎ ˒ˎˍˇˏ  Pittosporum tobira    

 



102 
 

ɶ ʷ˄ʰˊ˅ʹ ˍ˖˄ ˉʰʴʽʵʶˏˋʶ˖˄ ʷʴʽ˄ʶ ˍˇ ˔ʶʽ˃˗˄ʰ ˃ʶ ˍˊʾʰ ˋʹ˃ʶʾʰ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌΣ 

ˍˈˋˇ ˍ˖˄ ǇƛǘŦŀƭƭ ǘǊŀǇǎ ˈˋˇ ˁʰʽ ˔˗˃ʰˍˇˌ ʴʽʰ ˍʰ ˔˖˄ʽʱΣ ʰ˄ʱ ʶʾʵˇˌ ˒ˎˍˇ˒ˊʱˁˍʹΣ ʶ˄˗ ˍˇ 

ˁʰ˂ˇˁʰʾˊʽ ˍʰ ˋʹ˃ʶʾʰ ʰˎ˅ʺʻʹˁʰ˄ ˋʶ ˉʷ˄ˍʶΦ 

оΦнΦнΦнΦ ɸʱ˃˄ˇʽ ˋʶ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺ 

ʁʽ ʻʱ˃˄ˇʽ ˉˇˎ ʶˉʽ˂ʷ˔ˍʹˁʰ˄ ʺˍʰ˄ ˒ˎˍʽˁʱ ʶʾʵʹ ʰʶʽʻʰ˂ʺ ˋʶ ʶ˂ʶˏʻʶˊʹ ʰ˄ʱˉˍˎ˅ʹ 

ˁʰʽ ˁˈ˃ʹΣ ˃ʶ ˏ˕ˇˌ мΣнл-1,50 mΦ ɷˍʰ˄ ʶʴˁʰˍʶˋˍʹ˃ʷ˄ˇʽ ˋʶ ˃ʽʰ ˋ˔ʶʵˈ˄ ʴˊʰ˃˃ʽˁʺ 

˒ˏˍʶˎˋʹΣ ˔˖ˊʾˌ ˈ˃˖ˌ ˄ʰ ʷ˔ˇˎ˄ ʰˎˋˍʹˊˈ ˕ʰ˂ʽʵʽʸˈ˃ʶ˄ˇ ˋ˔ʺ˃ʰ ˒ˊʱˁˍʹΦ 

ʆ ̌Nerium oleander h ˄ʺˁʶʽ ˋˍʹ˄ ʁʽˁˇʴʷ˄ʶʽʰ !ǇƻŎȅƴŀŎŜŀŜ όɳʽˁˈ˄ʰ оΦоύ ˁʰʽ ʷ˔ʶʽ 

ˁˇʽ˄ˈ ˈ˄ˇ˃ʰ ʃʽˁˊˇʵʱ˒˄ʹ ʺ ʄˇʵˇʵʱ˒˄ʹ ʺ ʅ˒ʱˁʰ ˁʰʽ ʶʾ˄ʰʽ ʽʻʰʴʶ˄ʷˌ ˒ˎˍˈ ˍʹˌ ɼˊʺˍʹˌΦ 

ɳʾ˄ʰʽ ʷ˄ʰˌ ˉˇ˂ˏ ʰ˄ʻʶˁˍʽˁˈˌΣ ˋʶ ˅ʹˊʱΣ ʱʴˇ˄ʰ ʶʵʱ˒ʹ ˁʰʽ ˉʰˊʰʻʰ˂ʱˋˋʽʰ ˒ˏˍʶˎˋʹ 

(Patlis, 2003)Σ ˁʰ˂˂˖ˉʽˋˍʽˁˈˌ ʻʱ˃˄ˇˌ (Pietsch et al., 2005)Σ ʷ˔ʶʽ ˂ˇʴ˔ˇʶʽʵʺΣ 

ʵʶˊ˃ʰˍ˗ʵʹ ˒ˏ˂˂ʰ ˁʰʽ ʶˉʱˁˊʽʰ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ʰ˄ʻˇ˒ˇˊʾʰ όɾʱʽˇ- ʁˁˍ˗ʲˊʽˇύΣ ˃ʶ  

ˊˈʵʽ˄ʰ ʺ ˂ʶˎˁˇˊˈʵʽ˄ʰ ʱ˄ʻʹ ˃ʶ ˎ˕ʹ˂ʺ ˁʰ˂˂˖ˉʽˋˍʽˁʺ ʰ˅ʾʰ (Bridwell, 2003; Patlis, 

2003)Φ ɳʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ˇ ˒ˎˍˈ ʴʽʰ ˇ˃ʰʵʽˁʷˌ ˒ˎˍʶˏˋʶʽˌΣ ˋˎˋˍʱʵʶˌΣ ˒ˎˍˇʵˇ˔ʶʾʰΣ ˖ˌ 

˃ʶ˃ˇ˄˖˃ʷ˄ˇ ʺ ˒ˎˍˇ˒ˊʱˁˍʶˌ ʰˉˈ ˍˇ ʾʵʽˇ ʶʾʵˇˌ ʺ ˁʰʽ ˋˎ˄ʵˎʰˋ˃ˈ ʵˏˇ ʺ ˉʶˊʽˋˋˇˍʷˊ˖˄ 

ʶʽʵ˗˄ όˉΦ˔Φ ʃʽˁˊˇʵʱ˒˄ʹ ˃ʶ ɼˎˉʰˊʾˋˋʽ ˁΦʱΦύΦ ʃʰˊʱ˂˂ʹ˂ʰ ˉˇˊʶʾ ˄ʰ ʵʽʰ˃ˇˊ˒˖ʻʶʾ ˋʶ 

˃ʽˁˊˈ ʵʶ˄ˍˊʱˁʽ ʴʽʰ ˔ˊʺˋʹ ˋʶ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʰ (Tsalikidis, 1994)Φ ʃˊˇˋ˒ʷˊʶˍʰʽ ʶˉʾˋʹˌΣ 

ʴʽʰ ˒ˏˍʶˎˋʹ ˋʶ ˁʰ˄ˇ˄ʽˁʺ ʺ ˉʽˇ ˍˎ˔ʰʾʰ ʵʽʰʵˇ˔ʺ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶʽʵ˗˄Σ ˋʶ ʴ˂ʱˋˍˊʶˌ ʺ ʱ˂˂ʰ 

˒ˎˍˇʵˇ˔ʶʾʰ ˁʰʽ ˋʶ ˉˊʰ˄ʺ ʵʹ˃ˈˋʽ˖˄ ʵˊˈ˃˖˄ (Georgakopoulou-Vogiatzi, 2009)Φ ɴ˔ʶʽ 

ʰˊˁʶˍʷˌ ˉʰˊʰʵˇˋʽʰˁʷˌ ˉˇ˂ʽˍʽˋ˃ʽˁʷˌ ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ˔ˊʺˋʶʽˌ ˋˍʹ˄ ɼˊʺˍʹ 

όʊˊʰʴˁʱˁʽΣ мфсфύΦ ɳʾ˄ʰʽ ʷ˄ʰ ˒ˎˍˈ ʰ˄ʻʶˁˍʽˁˈΣ ˔˖ˊʾˌ ʽʵʽʰʾˍʶˊʶˌ ˁʰ˂˂ʽʶˊʴʹˍʽˁʷˌ 

ʰˉʰʽˍʺˋʶʽˌ όɼʰ˄ˍʰˊˍʸʺˌΣ мффпύΦ ɳʾ˄ʰʽ ˒ˎˍˈ ˍˇ˅ʽˁˈΣ ʰ˂˂ʱ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʻʶˊʰˉʶˎˍʽˁʺ 

ʵˊʱˋʹΣ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱˋˍʹˁʶ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ нΦ 

   

 

ɳʽˁˈ˄ʰ оΦоΦ ɸʱ˃˄ˇˌ Nerium oleander ˁ ʰˍʱ ˍʹ˄ ʶʴˁʰˍʱˋˍʰˋʹ ˉʰʴʾʵʰˌ ˁʰʽ ʰʽˋʻʹˍʺˊ˖˄ 

 

ʆˇ Pittosporum undulatum  ʰ˄ʺˁʶʽ ˋˍʹ˄ ʁʽˁˇʴʷ˄ʶʽʰ tƛǘǘƻǎǇƻǊŀŎŜŀŜ ˁʰʽ ʷ˔ʶʽ 

ˁˇʽ˄ˈ ˈ˄ˇ˃ʰ ɮʴʴʶ˂ʽˁʺ ʵʶ˄ʵˊ˗ʵʹˌΦ ɳʾ˄ʰʽ ʷ˄ʰˌ ʰʶʽʻʰ˂ʺˌ ʻʱ˃˄ˇˌ ʺ ˃ʽˁˊˈ ʵʷ˄ˍˊˇ 



103 
 

όɳʽˁˈ˄ʰ оΦпύ  ˃ʶ ˂ˇʴ˔ˇʶʽʵʺΣ  ˁˎ˃ʰˍʽˋˍʱ ˒ˏ˂˂ʰ ό[ƻǳǊŜƴœƻ Ŝǘ ŀƭΦΣ нлммύΦ ɼʰ˂˂˖ˉʽˋˍʽˁʺ 

ʰ˅ʾʰ ʷ˔ˇˎ˄ ʹ ˁˈ˃ʹ ˁʰʽ ˇʽ ˉˇˊˍˇˁʰ˂ˈ˔ˊ˖˃ˇʽ ˁʰˊˉˇʾ ˍˇˎ ˒ˎˍˇˏΦ ɳʾ˄ʰʽ ˒ˎˍˈ ˍʹˌ 

ɮˎˋˍˊʰ˂ʽʰ˄ʺˌ ˔˂˖ˊʾʵʰˌ ˃ʶ ʶˉʶˁˍʰˍʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˁʰʽ ˍʱˋʹ ʸʽʸʰ˄ʽˇˉˇʾʹˋʹˌ 

ό.ƻǊƎŜǎ {ƛƭǾŀ Ŝǘ ŀƭΦΣ нлмуΤ [ƻǳǊŜƴœƻ Ŝǘ ŀƭΦΣ нлммύ. 

 

 

ɳʽˁˈ˄ʰ оΦпΦ ɸʱ˃˄ˇˌ  Pittosporum undulatum  ˁ ʰˍʱ ˍʹ˄ ʶʴˁʰˍʱˋˍʰˋʹ ˉʰʴʾʵʰˌ ˁʰʽ ʰʽˋʻʹˍʺˊ˖˄ 

 

оΦнΦнΦоΦ ɲʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌ 

ʆʰ ʵʷ˄ˍˊʰ ˉˇˎ ʶˉʽ˂ʷ˔ˍʹˁʰ˄ ʺˍʰ˄ ʰ˄ʶˉˍˎʴ˃ʷ˄ʰ ˃ʶ ˏ˕ˇˌ ʱ˄˖ ˍ˖˄ мр m 

˒ˎˍʶ˃ʷ˄ʰ ˋʶ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʰΣ ˃ʶ ʰˉˈˋˍʰˋʹ ʶˉʾ ˍʹˌ ʴˊʰ˃˃ʺˌ  нΣр - 3,50 m. 

ʆ ̌Cupressus sempervirens h ˄ʺˁʶʽ ˋˍʹ˄ ʁʽˁˇʴʷ˄ʶʽʰ CupressaceaeΣ ˃ʶ ˁˇʽ˄ˈ 

ˈ˄ˇ˃ʰ ɼˎˉʰˊʾˋˋʽ όɳʽˁˈ˄ʰ оΦрύ ˁʰʽ ʶʾ˄ʰʽ ʽʻʰʴʶ˄ʷˌ ˒ˎˍˈ ˍʹˌ ɼˊʺˍʹˌΦ ɳʾ˄ʰʽ ʷ˄ʰ  

ʰʶʽʻʰ˂ʷˌΣ ˉˇ˂ˏ˃ˇˊ˒ˇ ʵʷ˄ˍˊˇΣ ˉˇˎ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋʶ ʵˏˇ ˉˇʽˁʽ˂ʾʶˌΣ ˍʹ˄ ʷ˔ˇˎˋʰ 

ˉˎˊʰ˃ʽʵˇʶʽʵʺ ˃ˇˊ˒ʺ όˋˍʹ˄ ˇˉˇʾʰ ˍʰ ˁ˂ʰʵʽʱ ˍˇˎ ʶʾ˄ʰʽ ˈˊʻʽʰ Cupressus sempervirens 

var.  pyramidalis) ˁʰʽ ˍʹ˄ ƻˊʽʸˇ˄ˍʽˈˁ˂ʰʵʹ ˃ˇˊ˒ʺ όˋˍʹ˄ ˇˉˇʾʰ ˍʰ ˁ˂ʰʵʽʱ ʶʾ˄ʰʽ 

ˇˊʽʸˈ˄ˍʽʰΣ ʰˉ˂˖ˍʱ ˃ʶ ˃ʽʰ ˉʽˇ ˉ˂ʰˍʽʱ ˁʰʽ ˉ˂ˇˏˋʽʰ ˁˈ˃ʹ Cupressus sempervirens var.  

horizontalis), h ˄ʻʶˁˍʽˁʱ ˋˍʹ˄ ˅ʹˊʰˋʾʰΣ ˍʹ ʻʱ˂ʰˋˋʰ ˁʰʽ ˍʰ ʱʴˇ˄ʰ ʶʵʱ˒ʹ (Patlis, 2003). 

ɳʾ˄ʰʽ ˒ˎˍˈ ˃ʶ ʰˊ˖˃ʰˍʽˁʱ ˂ʶˉʽˇʶʽʵʺ ˒ˏ˂˂ʰ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ˁʰ˂˂˖ˉʽˋˍʽˁʺ ʰ˅ʾʰ ˉˇˎ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˎ˄ʺʻ˖ˌ ˋʶ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌΣ ˋˎˋˍʱʵʶˌΣ ˖ˌ ˋ˔ʹ˃ʰˍʽˋ˃ʷ˄ˇΣ ʴ˂ʰˋˍˊʽˁˈ 

˒ˎˍˈ ˁʰʽ ˖ˌ ʰ˄ʶ˃ˇ˒ˊʱˁˍʹˌ ʴʽʰ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ˁʰ˂˂ʽʶˊʴʶʽ˗˄ ʺ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ (ˋʶ 

ˇ˃ʱʵʶˌ ʺ ˋˎˋˍʱʵʶˌ) ˃ʶ ʱ˂˂ʰ ˁ˖˄ˇ˒ˈˊʰ ʴʽʰ ˒ˎˍʶˏˋʶʽˌΣ ʰˁˈ˃ʰ ˁʰʽ ˋˍˇ˄ ʰˋˍʽˁˈ ʽˋˍˈ 

(Georgakopoulou-±ƻƎƛŀǘȊƛΣ нллфΤ ɼʰ˄ˍʰˊˍʸʺˌΣ мфффύΣ ʺ ˋʶ ˋˎ˃˃ʶˍˊʽˁʷˌ ˁʹˉˇˍʶ˔˄ʽˁʷˌ 

ˋˎ˄ʻʷˋʶʽˌ (Tsalikidis, 1994)Φ ɳˉʾˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ʰ˄ˍʽˉˎˊʽˁ˗˄ 

˂˖ˊʾʵ˖˄Σ ʶˉʶʽʵʺ ʶʾ˄ʰʽ ˂ʽʴˈˍʶˊˇ ʶˏ˒˂ʶˁˍˇ  ʶʾʵˇˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ʃʶˏˁʰ 

(Xanthopoulos, n.d.).  

ɮˉˈ ɼˎˉʰˊʽˋˋˈ˅ˎ˂ˇ ˁʰˍʰˋˁʶˎʱˋˍʹˁʶ ˁ ʰʽ ˇ ˒ʷˊ˖˄ ˋˁʶ˂ʶˍˈˌ ˈ˂˖˄ ˍ˖˄ ˁˍʽˊʾ˖˄ 

ˍʹˌ ɾʽ˄˖ʽˁʺˌ ʶˉˇ˔ʺˌΣ ˈˉ˖ˌ ˍʰ ʰ˄ʱˁˍˇˊʰ ˍʹˌ ɼ˄˖ˋˇˏΣ ˁʰʻ˗ˌ ˁʰʽ  ˉˇ˂˂ʱ ˉ˂ˇʾʰ ˈˉ˖ˌ 

ʰ˄ʰ˒ʷˊʻʹˁʶ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ мΣ ˃ʁ  ʱ˃ʶˋˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ ʵˊʰ˃ʰˍʽˁʺ ˃ʶʾ˖ˋʹ ˍ˖˄ 
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˒ˎˋʽˁ˗˄ ˉ˂ʹʻˎˋ˃˗˄ ɼˎˉʰˊʽˋˋʽˇˏ ˋˍʹ˄ ɼˊʺˍʹΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˋˎ˄ʵˎʱʸʶʽ ˁʰʽ ˉˇ˂˂ʷˌ 

ʱ˂˂ʶˌ ʽʵʽˈˍʹˍʶˌ ˁʰʽ ˔ˊʺˋʶʽˌΣ ˈˉ˖ˌ ʰ˄ʰ˂ˏʻʹˁʶ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ нΦ 

 

 

ɳʽˁˈ˄ʰ оΦрΦ ɲʶ˄ʵˊˇˋˍˇʽ˔ʾʰ  Cupressus sempervirens 

 

ʁ Eucalyptus camaldulensis ̱ ʹˌ ʁʽˁˇʴʷ˄ʶʽʰˌ aȅǊǘŀŎŜŀŜ  όɳʽˁˈ˄ʰ оΦсύΣ ˃ʶ ˁˇʽ˄ˈ 

ˈ˄ˇ˃ʰ ɳˎˁʱ˂ˎˉˍˇˌΣ ʶʾ˄ʰʽ ʷ˄ʰ ʰʶʽʻʰ˂ʷˌ ʵʷ˄ˍˊˇ ˍʹˌ ɮˎˋˍˊʰ˂ʽʰ˄ʺˌ  ˔˂˖ˊʾʵʰˌ (Abutaleb 

et al., 2020)Φ ɳʾ˄ʰʽ ˍʰ˔ˎʰˎ˅ʷˌ ˒ˎˍʽˁˈ ʶʾʵˇˌ ˃ʶ ˔˖ˊˇˁʰˍʰˁˍʹˍʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ (Goded 

et al., 2019)Σ  ˍˇ ˇˉˇʾˇ ʶʽˋʺ˔ʻʹ ʰˉˈ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ ˋʶ ˉˇ˂˂ʷˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɳ˂˂ʱʵʰˌΦ ʁ 

E. camaldulensis  ʶʾ˄ʰʽ ʰ˄ʻʶˁˍʽˁˈ ˒ˎˍˈ ˋʶ ˅ʹˊʱ ˁʰʽ ˎʴˊʱ ʶʵʱ˒ʹ ˁʰʽ ʷ˔ʶʽ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʰˊˁʶˍʱ ʴʽʰ ʰˉˇˋˍˊʱʴʴʽˋʹ ˉʶˊʽˇ˔˗˄Σ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˇˎ˄ˇˎˉʽ˗˄Σ 

ʰˊ˖˃ʰˍˇʻʶˊʰˉʶʾʰ ˁΦʱΦ όάtƭŀƴǘǎ CƻǊ ! CǳǘǳǊŜΣέ нлнмōύ. 
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ɳʽˁˈ˄ʰ оΦс Φ ɲʶ˄ʵˊˇˋˍˇʽ˔ʾʰ  Eucalyptus camaldulensis     

 

оΦнΦнΦпΦ ɮˎˍˇ˒ˎʺ ʵʷ˄ˍˊʰ 

ʆʰ ʵʷ˄ˍˊʰΣ ˉˇˎ ʶˉʽ˂ʷ˔ˍʹˁʰ˄ ʺˍʰ˄ ʰˎˍˇ˒ˎʺ ˋʶ ʰˁʱ˂ˎˉˍˇ ˔˗ˊˇ ˁˇ˄ˍʱ ˋˍˇ 

ɱˎ˃˄ʰˋˍʺˊʽˇ ˍˇˎ ɳɽɾɳʃɮ ˁʰʽ ˋʶ ʷˁˍʰˋʹ ˉʶˊʾˉˇˎ нΣр ˋˍˊʶ˃˃ʱˍ˖˄Φ  

To Tamarix parviflora, Syn. Tamarix cretica ˍʹˌ ʁʽˁˇʴʷ˄ʶʽʰˌ ¢ŀƳŀǊƛŎŀŎŜŀŜΣ ˃ʶ 

ˁˇʽ˄ˈ ˈ˄ˇ˃ʰ ɮ˂˃ˎˊʾˁʽ ʺ ɮˊ˃ˎˊʾˁʽ ʶʾ˄ʰʽ ʽʻʰʴʶ˄ʷˌ ˒ˎˍˈ ˍʹˌ ɼˊʺˍʹˌΦ ɳʾ˄ʰʽ ʷ˄ʰ ˔ʰ˃ʹ˂ˈ 

ʵʷ˄ˍˊˇ (Villar et al., 2014), ˉˇ˂ˏ ʰ˄ʻʶˁˍʽˁˈ ˋˍʹ˄  ˅ʹˊʰˋʾʰΣ ˋʶ ˒ˍ˖˔ʱ ʶʵʱ˒ʹ ˁʰʽ ˋˍʹ˄ 

ʰ˂ʰˍˈˍʹˍʰ ˁʰʽ ˋˎ˔˄ʱ ˍˇ ˋˎ˄ʰ˄ˍʱ˃ʶ ˋʶ ˉʰˊʰʻʰ˂ʱˋˋʽʶˌ ˉʶˊʽˇ˔ʷˌ (Bridwell, 2003; 

Polivkova et al., 2018)Φ ɳˉʽʵʷ˔ʶˍʰʽ ˁ˂ʰʵʷ˃ʰˍʰ ʵʽʰ˃ˈˊ˒˖ˋʹˌ ˁˈ˃ʹˌ ˁʰʽ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋʶ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌΣ ˃ˉˇˊ˄ˍˇˏˊʶˌ (Georgakopoulou-Vogiatzi, 2009),  

ʴʽʰ ˒ˏˍʶˎˋʹ ˋʶ ˋˎˋˍʱʵʰ ʺ ˇ˃ʱʵʶˌΣ ˋˍˇ ʰˋˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ʴʽʰ ˒ˏˍʶˎˋʹ ʰˁˈ˃ʰ 

ˁʰʽ ʵʾˉ˂ʰ ˋˍʹ ʻʱ˂ʰˋˋʰ όɼʰ˄ˍʰˊˍʸʹˌΣ мфффύ.  ɴ̝ ʶʽ ʰ˄ˇʽ˅ʽʱˍʽˁʹ ʶˉʱˁˊʽʰ  ʰ˄ʻˇ˒ˇˊʾʰΣ ˃ʶ 

ˊˈʵʽ˄ʰ ʱ˄ʻʹΣ ˉˇˎ ʵʾ˄ʶʽ ʽʵʽʰʾˍʶˊʹ ˁʰ˂˂˖ˉʽˋˍʽˁʺ ʰ˅ʾʰ ˋˍˇ ˒ˎˍˈ όɳʽˁˈ˄ʰ оΦтύΦ  
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ɳʽˁˈ˄ʰ оΦтΦ ʊˎˍˈ ʆamarix parviflora ˃ ʶ ʶʴˁʰˍʶˋˍʹ˃ʷ˄ʹ ˉʰʴʾʵʰ tƛǘŦŀƭƭ ˉˊʽ˄ ʰˉˈ ˍʹ ˋˎ˂˂ˇʴʺ ˁʰʽ 

ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ 

 

ɶ Nicotiana glauca ʰ˄ʺˁʶʽ ˋˍʹ˄  ˇʽˁˇʴʷ˄ʶʽʰ {ƻƭŀƴŀŎŜŀŜ  ˃ʶ ˁˇʽ˄ˈ ˈ˄ˇ˃ʰ 

ɮʴˊʽˇˁʰˉ˄ˈˌ ʺ ɱʽʰˍˊʱˁˇˌ ˁʰʽ  ʶʾ˄ʰʽ ˒ˎˍˈ ˍʹˌ ɮ˃ʶˊʽˁʰ˄ʽˁʺˌ ˔˂˖ˊʾʵʰˌΦ ɳʾ˄ʰʽ ˍʰ˔ˎʰˎ˅ʷˌ 

˃ʽˁˊˈ ʵʷ˄ˍˊˇ ʺ ʻʱ˃˄ˇˌ όɳʽˁˈ˄ʰ оΦуύΣ ˉˇˎ ˋˎ˔˄ʱ ʸʽʸʰ˄ʽˇˉˇʽʶʾˍʰʽ  ˁʰʽ ʷ˔ʶʽ ʷ˄ˍˇ˄ʹ 

˔˖ˊˇˁʰˍʰˁˍʹˍʽˁʺ ˍʱˋʹ (Alghamdi, 2021; Alharthi et al., 2021; Kasiotis et al., 2020). 

ɳˉʾˋʹˌΣ ʶʾ˄ʰʽ ˍˇ˅ʽˁˈ ˒ˎˍˈ ˃ʶ ˉʰˊˇˎˋʾʰ ʰ˂ˁʰ˂ˇʶʽʵˇˏˌ ˉˎˊʽʵʾ˄ʹˌΣ  ˄ʽˁˇˍʾ˄ʹˌ ˁʰʽ ˍʹˌ 

ʰ˄ʰʲʰˋʾ˄ʹˌ, ̄ ˇˎ ʶʾ˄ʰʽ ˉˇ˂ˏ ˍˇ˅ʽˁʱ ʴʽʰ ˍʰ ˒ˎˍˇ˒ʱʴʰ ˁʰʽ ˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ (Alghamdi, 

2021)Φ ɴ˔ʶʽ ˁʾˍˊʽ˄ʰ ʱ˄ʻʹ ˁʰʽ ˋˎ˄ʰ˄ˍʱˍʰʽ ˋˎ˔˄ʱ ʰˎˍˇ˒ˎˇˏ˃ʶ˄ˇ ˁʰʽ ˋʶ ˔ʰ˂ʱˋ˃ʰˍʰ 

ˉʶˍˊˈˁˍʽˋˍ˖˄ ˁʰˍˇʽˁʽ˗˄Φ 
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ɳʽˁˈ˄ʰ оΦуΦ ʊˎˍˈ Nicotiana glauca ˃ ʶ ʶʴˁʰˍʶˋˍʹ˃ʷ˄ʹ ˉʰʴʾʵʰ Pitfall  

 

3.2.3. ʃʶˊʽʴˊʰ˒ʺ ʰʽˋʻʹˍʺˊ˖˄ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ʶʵʱ˒ˇˎˌ  

ɶ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ˍʹ˄ ˎʵʰˍˇ˔˖ˊʹˍʽˁˈˍʹˍʰΣ ˉˇˎ 

˃ʶˍʰʲʱ˂˂ʶˍʰʽ ˔˖ˊʽˁʱ ˁʰʽ ˔ˊˇ˄ʽˁʱ (Albertson and Montaldo, 2003; Brocca et al., 2010; 

Famiglietti et al., 1999; Ispikoudis et al., 1993; Teuling and Troch, 2005; Vereecken et 

al., 2010; Western et al., 2004, 1999). ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ  ˍʹˌ ˃ʶ˂ʷˍʹˌ ˍˇ ˁʱʻʶ 

ˁʰˍʰʴˊʰ˒ʽˁˈ ̱ ˖˄ ʰʽˋʻʹˍʺˊ˖˄ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ʶʵʱ˒ˇˎˌ όɳʽˁˈ˄ʰ оΦфύ ˍˇˉˇʻʶˍʺʻʹˁʶ ˋʶ 

ˁˇˎˍʾ ʵʽʰˁ˂ʱʵ˖ˋʹˌ ʶ˅˖ˍʶˊʽˁ˗˄ ʹ˂ʶˁˍˊˇ˂ˇʴʽˁ˗˄ ʶʴˁʰˍʰˋˍʱˋʶ˖˄Φ ʅʶ ˇˉʷˌ ˉˇˎ 

ʵʽʰ˄ˇʾ˔ˍʹˁʰ˄ ˋˍˇ ʷʵʰ˒ˇˌΣ ʶʴˁʰˍʰˋˍʱʻʹˁʰ˄ ˇʽ ʰʽˋʻʹˍʺˊʶˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ʶʵʱ˒ˇˎˌ 

ECH2OΣ ˉˇˎ ʶʾ˄ʰʽ ˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ˇʽ ˃ʶ ʶˉˇ˅ʶʽʵʽˁˈ ˋ˗˃ʰ ˁʰʽ ʲʶ˂ˈ˄ʶˌ ʰˉˈ ʰ˄ˇ˅ʶʾʵ˖ˍˇ 

˔ʱ˂ˎʲʰΦ ʁʽ ʰʽˋʻʹˍʺˊʶˌΣ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ʰ˄ʱ ʵˎʱʵʶˌΣ  ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍ˗˄ 

ˋʶ ʲʱʻˇˌ р cm ˁʰʽ нр ŎƳ ʰ˄ˍʾˋˍˇʽ˔ʰ ˋʶ ˁʱʻʶ ʻʷˋʹ όɳʽˁˈ˄ʰ оΦмлύ ˁʰʽ  ˋʶ ʰˉˈˋˍʰˋʹ 

ˉʱ˄˖ ʰˉˈ о-4 m ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ɶ ˂ʺ˕ʹ ʵʶʵˇ˃ʷ˄˖˄ ʴʽ˄ˈˍʰ˄ ʰ˄ʱ мр ˂ʶˉˍʱ ˋʶ ˈ˂ʹ  ˍʹ 

ʵʽʱˊˁʶʽʰ ʵʽʶ˅ʰʴ˖ʴʺˌΣ ˍˇˎ  ˉʶʽˊʱ˃ʰˍˇˌΦ 
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ɳʽˁˈ˄ʰ оΦфΦ ɳʴˁʰˍʱˋˍʰˋʹ ˍˇˎ ˁʰˍʰʴˊʰ˒ʽˁˇˏ ˍ˖˄ ʰʽˋʻʹˍʺˊ˖˄ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ʶʵʱ˒ˇˎˌ 9/I2h ʴʽʰ ˍʽˌ 

ʰ˄ʱʴˁʶˌ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌ 

ɳˉʶʽʵʺΣ ʹ ˉˎˁ˄ˈˍʹˍʰ ˍ˖˄ ʰʽˋʻʹˍʺˊ˖˄ ʶʾ˄ʰʽ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁʺ ʰˉˈ ˍʹ˄ ʰˁˊʾʲʶʽʰ 

ˍ˖˄ ˋʹ˃ʶʾ˖˄ ʶ˒ʰˊ˃ˇʴʺˌ (Bogena et al., 2007; Robinson et al., 2008; Vereecken et al., 

2010), ʶˉʽ˂ʷ˔ˍʹˁʰ˄ ʷ˅ʽ ʻʷˋʶʽˌ ʶʴˁʰˍʱˋˍʰˋʹˌ ˍ˖˄ ʰʽˋʻʹˍʺˊ˖˄ ʰ˄ʱ ʸʶˏʴˇˌ ˒ˎˍ˗˄ όо 

ʰ˄ʱ ˒ˎˍʽˁˈ ʶʾʵˇˌύΦ ɳˉˇ˃ʷ˄˖ˌΣ ˋʶ ˁʱʻʶ ˒ˎˍʽˁˈ ʶʾʵˇˌΣ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ʶʵʱ˒ˇˎˌ ˋʶ 

ʲʱʻˇˌ р ŎƳ ˁʰʽ нр cm  ˃ʶˍˊʺʻʹˁʶ ˃ʶ о ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ʴʽʰ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ 

ˉʶʽˊʱ˃ʰˍˇˌΦ 

   

ɳʽˁˈ˄ʰ оΦмлΦ ɮʽˋʻʹˍʺˊʶˌ 9/I2h D{о ʶʴˁʰˍʶˋˍʹ˃ʷ˄ˇʽ ˁʱˍ˖ ʰˉˈ ˒ˎˍʱ P. undulatum ̀ ʶ ʲʱʻˇˌ 5 cm ˁ ʰʽ 

25cm h ˄ˍʾˋˍˇʽ˔ʰΦ 
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оΦнΦпΦ ɮʽˋʻʹˍʺˊʶˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˁˈ˃ʹˌ 

ɶ ˃ʷˍˊʹˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ʰ˄ʱ ˗ˊʰ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ о ʰʽˋʻʹˍʺˊʶˌ HOBO Pro Vнϯ ˉˇˎ ʶʴˁʰˍʰˋˍʱʻʹˁʰ˄ ˋˍˇ ˁʷ˄ˍˊˇ 

ˍʹˌ ˁˈ˃ʹˌ ˍˇˎ ˒ˎˍˇˏ ˁʰʽ ˋʶ ˋ˔ʶˍʽˁʱ ʰ˄ˍʾˋˍˇʽ˔ˇ ʰ˄ʱ ʸʶˏʴˇˌ ˒ˎˍ˗˄Σ ˏ˕ˇˌ ʰˉˈ ˍˇ 

ʷʵʰ˒ˇˌ όɳʽˁˈ˄ʰ оΦммύΦ ʁʽ ʰʽˋʻʹˍʺˊʶˌ ʷ˔ˇˎ˄ ʰˁˊʾʲʶʽʰ ҕ лΦнм ϲC h ˉˈ л ϲC ̫ ˖ˌ рл ϲ C ɹ ʽʰ 

ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ҕ нΦр҈ ʰˉˈ мл҈ ʷ˖ˌ фл҈ ʴʽʰ ˍʹ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰΦ  ɳˉʾˋʹˌΣ ʷ˔ˇˎ˄ 

ʰ˄ʱ˂ˎˋʹ лΦлн ϲC ˋˍˇˎˌ нр ϲC ˁʰʽ лΦло҈ ʴʽʰ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ˍʹ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ 

ʰ˄ˍʾˋˍˇʽ˔ʰΦ ʅʶ ˁʱʻʶ ˒ˎˍʽˁˈ ʶʾʵˇˌΣ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ʶ˄ˍˈˌ ˍʹˌ ˁˈ˃ʹˌ ˃ʶˍˊʺʻʹˁʶ ˃ʶ н 

ʰʽˋʻʹˍʺˊʶˌ ʴʽʰ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌΦ 

 

 

ɳʽˁˈ˄ʰ оΦммΦ ɮʽˋʻʹˍʺˊʰˌ Ih.h tǊƻ ±н ʶʴˁʰˍʶˋˍʹ˃ʷ˄ˇˌ ˋˍˇ ˒ˏ˂˂˖˃ʰ ˒ˎˍˇˏ wΦ ŀƭŀǘŜǊƴǳǎ 

 

оΦнΦрΦ ʃʰʴʾʵʶˌ ʶʵʰ˒ʽˁʺˌ ˉʰ˄ʾʵʰˌ 

ɶ ʶ˄ˍˈˌ ˍˇˎ ʶʵʱ˒ˇˎˌ όʶ˄ʵˈʴʶʽʰύ ˉʰ˄ʾʵʰΣ ˉʰʴʽʵʶˏˍʹˁʶ ˃ʶ ˔ˊʺˋʹ ˔˖˄ʽ˗˄ 

Berlese ς TullgrenΣ ˃ʶˍʱ ʰˉˈ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ʶʵʱ˒ˇˎˌ όɳʽˁˈ˄ʰ оΦмнύΣ ˁʰˍʱ ˍʹ˄ ˇˉˇʾʰ 

ʰˁˇ˂ˇˎʻʺʻʹˁʰ˄ ˍʰ ʽˋ˔ˏˇ˄ˍʰ ˉˊ˖ˍˈˁˇ˂˂ʰ  (Alberta Biodiversity Monitoring Institute, 

нллфΤ !ƴŘǊŞ Ŝǘ ŀƭΦΣ нллнΤ .ŀƴƻ ŀƴŘ wƻȅΣ нлмсύΦ ɶ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ʴʽ˄ˈˍʰ˄ ˁʱˍ˖ ʰˉˈ 

ˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌΣ ˋʶ ˍˎ˔ʰʾʶˌ ʻʷˋʶʽˌΣ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰ˄ 

ˁˇ˄ˍʱ ˋˍʰ pitfall.  ɼʰˍʱ ˍʹ˄ ˁʱʻʶ  ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ, ʴʽ˄ˈˍʰ˄ ˋˎ˂˂ˇʴʺ 300-350 gr 

ˉʶˊʾˉˇˎ ˔˗˃ʰˍˇˌΣ h ˉˈ ˍˇ ʰ˄˗ˍʶˊˇ ˋˍˊ˗˃ʰ ʶʵʱ˒ˇˎˌ όл-4 cm h ˉˈ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰύΦ ʆˇ 

ʵʶʾʴ˃ʰ ʶʵʱ˒ˇˎˌΣ ʷ˃ˉʰʽ˄ʶ ˋʶ ʵʽʰ˒ʰ˄ʷˌ ˋʰˁˇˎ˂ʱˁʽΣ ˈˉˇˎ ʶʾ˔ʶ ˍˇˉˇʻʶˍʹʻʶʾ ˊʽʸˈ˔ʰˊˍˇ 

˃ʶ ˍʹ˄ ʹ˃ʶˊˇ˃ʹ˄ʾʰ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌΣ ˍˇ ʶʾʵˇˌ ˍˇˎ ˒ˎˍˇˏ ˁʰʽ ˍˇ˄ ʰˊʽʻ˃ˈ όʶˉʰ˄ʱ˂ʹ˕ʹύ 

ˍʹˌ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌΦ ʅʶ ˁʱʻʶ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰΣ ʸʶˏʴˇˎˌ ˒ˎˍ˗˄Σ ʴʽ˄ˈˍʰ˄ ˋˎ˂˂ˇʴʺ ʷ˅ʽ 

ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ʵʶʽʴ˃ʱˍ˖˄Σ ˍˊʽ˗˄ ʰ˄ʱ ˒ˎˍʽˁˈ ʶʾʵˇˌΦ ɾʶˍʱ ˍʹ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ˍʰ 
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ˋʰˁˇˎ˂ʱˁʽʰ ˃ʶ ˍˇ ˔˗˃ʰΣ ˃ʶˍʰ˒ʷˊˇ˄ˍʰ˄ ˋˍˇ˄ ʶˊʴʰˋˍʹˊʽʰˁˈ ˉʱʴˁˇ ʴʽʰ ˄ʰ 

ˍˇˉˇʻʶˍʹʻˇˏ˄ ˋˍʰ ˔˖˄ʽʱ Berlese ς Tullgren. 

 

ɳʽˁˈ˄ʰ оΦмнΦ ɲʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ʶʵʱ˒ˇˎˌ ʴʽʰ ˍˇˉˇʻʷˍʹˋʹ ˋʶ ˔˖˄ʽʱ .ŜǊƭŜǎŜ ς Tullgren 

ʁʽ ˉʰʴʾʵʶˌ .ŜǊƭŜǎŜ ς Tullgren ʶʾ˄ʰʽ ˉʰʴʾʵʶˌ ˅ʹˊʺˌ ʶ˅ʰʴ˖ʴʺˌ όdry extractor) 

ʸ˖˄ˍʰ˄˗˄ ˇˊʴʰ˄ʽˋ˃˗˄ ˋʶ ʵʶʾʴ˃ʰ ʶʵʱ˒ˇˎˌ (Southwood, 1978)Φ ʁʽ ˉʰʴʾʵʶˌ ˔˖˄ʽ˗˄ 

Berlese-¢ǳƭƭƎǊŜƴ ʲʰˋʾʸˇ˄ˍʰʽ ˋˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˃ʽʰˌ ˁʰˍʰˁˈˊˎ˒ʹˌ ʵʽʰʲʱʻ˃ʽˋʹˌ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʰ ʶʵʰ˒ʽˁʱ ʵʶʾʴ˃ʰˍʰΣ ˉˊˇˁʰ˂˗˄ˍʰˌ ʶ˄ʶˊʴʺ ˁʾ˄ʹˋʹ ˍ˖˄ ʶ˄ˍˈ˃˖˄ ʰˉˈ 

ˎ˕ʹ˂ʺ ˋʶ ˔ʰ˃ʹ˂ʺ ʻʶˊ˃ˇˁˊʰˋʾʰ (Smith et al., 2008)Φ ɶ ˂ʶʽˍˇˎˊʴʶʾʰ ˍʹˌ ˉʰʴʾʵʰˌ 

ʷʴˁʶʽˍʰʽ ˋˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˃ʽʰˌ ʸ˗˄ʹˌ ʰˉˇ˅ʺˊʰ˄ˋʹˌ ˉʱ˄˖ ʰˉˈ ˍˇ ʵʶʾʴ˃ʰ ʶʵʱ˒ˇˎˌΣ ʷˍˋʽ 

˗ˋˍʶ ˇʽ ˁʽ˄ʹˍˇʾ ˇˊʴʰ˄ʽˋ˃ˇʾ ˄ʰ ʰˉˇ˃ʰˁˊˎ˄ʻˇˏ˄ ʰˉˈ ˍˇ ˅ʹˊˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˄ʰ 

ˉʷˋˇˎ˄ ˋʶ ʷ˄ʰ ʵˇ˔ʶʾˇ ˋˎ˂˂ˇʴʺˌΦ  ɶ ʰˉˇ˅ʺˊʰ˄ˋʹ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ˋˎ˄ʺʻ˖ˌΣ ˃ʶ ˍʹ 

ʻʶˊ˃ˈˍʹˍʰ ʰˉˈ ˎˉʶˊˁʶʾ˃ʶ˄ˇ ˂ʰ˃ˉˍʺˊʰ ʻʶˊ˃ʽˁʺˌ ʶˁˉˇ˃ˉʺˌΦ  

ʁʽ ˂ʰ˃ˉˍʺˊʶˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʺˍʰ˄ Diolamp 37w, ECO BULB, Halogen. 

ɼʱˍ˖ ʰˉˈ ˍˇ˄ ˂ʰ˃ˉˍʺˊʰ ˍˇˉˇʻʶˍʺʻʹˁʶ ˋ˖˂ʺ˄ʰˌ ˃ʶ ˍˇ ʵʶʾʴ˃ʰ ʶʵʱ˒ˇˎˌΣ ˋʶ ʰˉˈˋˍʰˋʹ 

ˉʶˊʾˉˇˎ н cm h ˉˈ ʰˎˍˈ˄Φ O ̀ ˖˂ʺ˄ʰˌ ʺˍʰ˄ ʰˉˈ PVCΣ ˃ʶ рŎƳ ʵʽʱ˃ʶˍˊˇ ˁʰʽ мл ŎƳ ˃ʺˁˇˌ 

ˁʰʽ ˋˍˇ ˁʱˍ˖ ˍ˃ʺ˃ʰ ˍˇˎ ʶʾ˔ʶ ʶ˒ʰˊ˃ˇˋˍʶʾ ˋʾˍʰ όˇˉʺ мΣр mmύΣ ʴʽʰ ˍʹ ˋˎʴˁˊʱˍʹˋʹ ˍ˖˄ 

ˋˎˋˋ˖˃ʰˍ˖˃ʱˍ˖˄Φ ʅˍˇ ˋ˖˂ʺ˄ʰ ʴʽ˄ˈˍʰ˄ ˉ˂ʺˊ˖ˋʹ ˁʰˍʱ ˍ ̌мκо ˃ʶ ˔˗˃ʰ ˁʰʽ ˁʰˍˈˉʽ˄ 

ʴʽ˄ˈˍʰ˄ ˍˇˉˇʻʷˍʹˋʹ όˁʱˍ˖ ʱˁˊˇύ ˃ʷˋʰ ˋˍˇ ˔˖˄ʾΦ  ʆʰ ˔˖˄ʽʱ ˍʹˌ ˉʰʴʾʵʰˌ ˁʰˍʷ˂ʹʴʰ˄ 

ˋˍˇ ʲʱʸˇ ˋˎ˂˂ˇʴʺˌ ˍ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄Σ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦмоΦ ʆˇ ʲʱʸˇ 

ˋˎ˂˂ˇʴʺˌ ʴʶ˃ʾˋˍʹˁʶ ˁʰˍʱ ˍˇ мκп ˃ʶ ˉˊˇˉˎ˂ʶ˄ˇʴ˂ˎˁˈ˂ʹ όʴ˂ˎˁˈ˂ʹύ ʴʽʰ ˍʹ˄ ˉʰʴʾʵʶˎˋʹ 

ˁʰʽ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄Σ ʷ˖ˌ ˍʹ˄ ˃ʶˍʰ˒ˇˊʱ ˋʶ ˍˊˎʲ˂ʾˇ ˁʰʽ ˍʹ˄ ˍʰˎˍˇˉˇʾʹˋʹ 

ˍˇˎˌΦ ɶ ʴ˂ˎˁˈ˂ʹ όPropylene glycol USP/EPύ ˉˊˇ˃ʹʻʶˏˍʹˁʶ ʰˉˈ ˍʹ˄ ʶˍʰʽˊʾʰ DOW 

(Chemical Company, Germany). Th  ʵʶʾʴ˃ʰˍʰ ˉʰˊʷ˃ʶ˄ʰ˄ ˋˍʹ ʵʽʰʵʽˁʰˋʾʰ ʶ˅ʰʴ˖ʴʺˌ ʴʽʰ 

120 ̠ ˊʶˌΦ 
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ɳʽˁˈ˄ʰ оΦмоΦ ʋ˖˄ʽʱ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴ ʴʽʰ ˍʹ˄ ˉʰʴʾʵʶˎˋʹ ˃ʶˋˇˉʰ˄ʾʵʰˌ 

 

ɱʽʰ ˍʹ˄ ˉʰʴʾʵʶˎˋʹ ˍ˖˄ ʶˉʽ˒ʰ˄ʶʽʰˁʱ ˁʽ˄ˇˏ˃ʶ˄˖  ˄ ʰˋˉˈ˄ʵˎ˂˖˄ όʶˉʾʴʶʽʰ 

ˉʰ˄ʾʵʰύ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˉʰʴʾʵʶˌ ˉʰˊʶ˃ʲˇ˂ʺˌ ǇƛǘŦŀƭƭ ǘǊŀǇǎ όE̔ ˁˈ˄ʰ оΦмпύ ˁʰʽ 

ʰˁˇ˂ˇˎʻʺʻʹˁʰ˄ ˍʰ ʽˋ˔ˏˇ˄ˍʰ ˉˊ˖ˍˈˁˇ˂˂ʰ (Brown and Matthews, 2016; Knapp et al., 

2020; Morales-±łǎǉǳŜȊ Ŝǘ ŀƭΦΣ нлмуύΦ ɱʽʰ ˍʽˌ ˉʰʴʾʵʶˌ pitfall ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 

ˉ˂ʰˋˍʽˁʱ ˉˇˍʺˊʽʰ ό˃ʽʰˌ ˔ˊʺˋʹˌύ ˍ˖˄ нрл ml ˂ʶˎˁˇˏ ˔ˊ˗˃ʰˍˇˌΣ ˍʰ ˇˉˇʾʰ 

ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ˋʶ ˇˉʺΣ ˉˇˎ ʵʽʰ˄ˇʾ˔ˍʹˁʶ ˋˍˇ ʷʵʰ˒ˇˌΦ ʆʰ ˉˇˍʺˊʽʰ όˉʰʴʾʵʶˌ pitfall) 

ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ʵʽˉ˂ʱ όˍˇ ʷ˄ʰ ˃ʷˋʰ ˋˍˇ ʱ˂˂ˇύΣ ˇˏˍ˖ˌ ˗ˋˍʶ ˄ʰ ˃ʹ˄ ˔ʰ˂ʱʶʽ ʹ ʻʷˋʹ όˇˉʺ 

ʶʵʱ˒ˇˎˌ ˉˇˎ ʰ˄ˇʾ˔ˍʹˁʶ ˃ʶ ˋˁʰ˂ʽʵʱˁʽύ ˁʰˍʱ ˍʹ˄ ˋˎ˂˂ˇʴʺ ˁʰʽ ʰ˄ˍʽˁʰˍʱˋˍʰˋʹ ˍˇˎˌΦ ɶ 

ˍˇˉˇʻʷˍʹˋʹ ˍ˖˄ ˉʰʴʾʵ˖˄ ʷʴʽ˄ʶ ʷˍˋʽ ˗ˋˍʶ ˍˇ ʱ˄˖ ʱˁˊˇ ˍˇˎˌ ˄ʰ ʶ˒ʱˉˍʶˍʰʽ ˋˍʹ˄ 

ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ʶʵʱ˒ˇˎˌ (Southwood, 1978)Φ ɾʷˋʰ ˋˍˇ ˁʱʻʶ ˉˇˍʺˊʽΣ ˍˇˉˇʻʶˍʺʻʹˁʶ 

ʷ˄ʰ ˁˇ˃˃ʱˍʽ ˊʽʸˈ˔ʰˊˍˇΣ ˉʱ˄˖ ˋˍˇ ˇˉˇʾˇ ʴˊʱ˒ˍʹˁʰ˄ ˃ʶ ˃ˇ˂ˏʲʽΣ  ˍʰ ˋˍˇʽ˔ʶʾʰ ό˄ˇˏ˃ʶˊˇ 

ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌΣ ˒ˎˍʽˁˈ ʶʾʵˇˌΣ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ˉʰʴʾʵʶˎˋʹˌύ ˍʹˌ ˁʱʻʶ ˉʰʴʾʵʰˌΦ ʆˇ 

мκо ˃ʶ мκп  ˍʹˌ ˉʰʴʾʵʰˌ ʴʷ˃ʽʸʶ ˃ʶ ʴ˂ˎˁˈ˂ʹ ʴʽʰ ˍʹ˄ ˉʰʴʾʵʶˎˋʹ ˁʰʽ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ 

ʰˋˉˈ˄ʵˎ˂˖˄ ʷ˖ˌ ˍʹ˄ ˋˎ˂˂ˇʴʺ ˁʰʽ ˍʰˎˍˇˉˇʾʹˋʹ ˍˇˎˌΦ ɶ ˃ʽˁˊˈˍʶˊʹ ˉˇˋˈˍʹˍʰ 

ʴ˂ˎˁˈ˂ʹˌ όмκпύΣ ʶˉʽ˂ʷʴˇ˄ˍʰ˄ ˈˍʰ˄Σ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʵʶ˂ˍʾˇ ˁʰʽˊˇˏΣ ʰ˄ʰ˃ʷ˄ˇ˄ˍʰ˄ 

ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ, ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʰˉˇ˒ʶˎ˔ʻʶʾ ʹ ˎˉʶˊ˔ʶʾ˂ʽˋʹ ˍʹˌ ˉʰʴʾʵʰˌ ˁʰʽ ʹ 

ʰˉ˗˂ʶʽʰ ˍ˖˄ ʵʶʽʴ˃ʱˍ˖˄Φ ʁʽ ˉʰʴʾʵʶˌ (n=сΣ ˃ʶ о ʰ˄ʱ ˒ˎˍʽˁˈ ʶʾʵˇˌύ ˉʰˊʷ˃ʶ˄ʰ˄ ˋˍˇ 

ʷʵʰ˒ˇˌ ʴʽʰ ˍˇ ʵʽʱˋˍʹ˃ʰ ˍʹˌ ˃ʾʰˌ ʶʲʵˇ˃ʱʵʰˌ όт ʹ˃ʷˊʶˌύ ˁʰʽ ˁʰˍˈˉʽ˄ ˋˎ˂˂ʷʴˇ˄ˍʰ˄ ʴʽʰ 

ˍʹ ˃ʶˍʰ˒ˇˊʱ ˍˇˎˌ ˋˍˇ ʶˊʴʰˋˍʺˊʽˇΦ 
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ɳʽˁˈ˄ʰ оΦмпΦ ʃʰʴʾʵʰ tƛǘŦŀƭƭ ʴʽʰ ʶˉʽ˒ʰ˄ʶʽʰˁʱ ˁʽ˄ˇˏ˃ʶ˄ʰ ʰˋˉˈ˄ʵˎ˂ʰ 

 

ʆʰ h̀ ˉˈ˄ʵˎ˂ʰΣ ˉˇˎ ˋˎ˂˂ʷʴˇ˄ˍʰ˄ ʰˉˈ ˍʰ ˔˖˄ʽʱ ʺ ˍʽˌ ˉʰʴʾʵʶˌΣ ˍˇˉˇʻʶˍˇˏ˄ˍʰ˄  

ˋʶ ʷ˄ʰ ˍˊˎʲ˂ʾˇ ǇŜǘǊƛΣ ʴʽʰ ˍʹ˄ ʰ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ˁʱʻʶ ˇˊʴʰ˄ʽˋ˃ˇˏΦ ɶ ʰ˄ʰʴ˄˗ˊʽˋʹ ʷʴʽ˄ʶ 

˃ʶ ̱̀ ʶˊʶˇˋˁˈˉʽˇ ˕ʹ˒ʽʰˁʺˌ ˇʻˈ˄ʹˌ Konus Ірлнп όɳʽˁˈ˄ʰ оΦмрύΣ ˋˍʶˊʶˇˋˁˈˉʽˇ bƛƪƻƴ 

{a½ссл ˁʰʽ ˃ʶ ˃ʽˁˊˇˋˁˈˉʽˇ ˍˏˉˇˎ [ŜƛŎŀ /a9Φ ɱʽʰ ˍˇ ˔ʶʽˊʽˋ˃ˈ ˍ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄ 

˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˂ʰʲʾʵʶˌΣ ʲʶ˂ˈ˄ʶˌ ʺ ˃ʽˁˊˈ ˉʽ˄ʷ˂ˇ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˃ʷʴʶʻˇˌ ˁʰʽ ˍʽˌ 

ʰˉʰʽˍʺˋʶʽˌ ˔ʶʽˊʽˋ˃ˇˏ ˍˇˎˌ. 

 

 

ɳʽˁˈ˄ʰ оΦмрΦ ɮ˄ʰʴ˄˗ˊʽˋʹ ˍˇˎ ʇ˃ʶ˄ˇˉˍʷˊˇˎ Camponotus sp. (Formicidae)  
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оΦнΦсΦ ʃʰʴʾʵʰ ˎˉʷˊʴʶʽʰˌ ˉʰ˄ʾʵʰˌ  

ʅˍʰ ˉʶʽˊʱ˃ʰˍʰ ˃ʶ ˍʰ ʵʷ˄ˍˊʰΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ˉʰʴʾʵʶˌ ˁˇˊ˃ˇˏ 

όǘǊǳƴƪǘǊŀǇǎύΣ ˇʽ ˇˉˇʾʶˌ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ όʵʷʻʹˁʰ˄ύ ˋˍˇ˄ ˁˇˊ˃ˈ ˋʶ ˏ˕ˇˌ мΣлл m ɹ ʽʰ ˍʹ˄ 

ˉʰʴʾʵʶˎˋʹ ʽˉˍʱ˃ʶ˄˖˄ ʰˊʻˊˈˉˇʵ˖˄ ʺ ʰˊʻˊˈˉˇʵ˖˄ ˉˇˎ ˁʽ˄ˇˏ˄ˍʰ˄ ˋˍʹ˄ ˁˈ˃ʹ ˁʰʽ ˍˇ˄ 

ˁˇˊ˃ˈ ˍˇˎ ˒ˎˍˇˏ όˎˉʷˊʴʶʽʰ ˉʰ˄ʾʵʰύΦ  ʁʽ ˉʰʴʾʵʶˌ ˁʰˍʰˋˁʶˎʱˋˍʹˁʰ˄ ʰˉˈ ˉ˂ʰˋˍʽˁˈ 

˃ˉˇˎˁʱ˂ʽ ό˃ˉˇˎˁʱ˂ʽ ˄ʶˊˇˏ мΣр ˂ʾˍˊˇˎύΣ ˍˇ ˇˉˇʾˇ ˁˈˉʹˁʶ ˋˍʰ нκоΦ ɱʽʰ ˍʹ˄ 

ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʶˊʹ ˉʰʴʾʵʶˎˋʹ ˍ˖˄ ʰˊʻˊˇˉˈʵ˖˄Σ ˍˇˉˇʻʶˍʺʻʹˁʶ ˍˇ ʶˉʱ˄˖ ˍ˃ʺ˃ʰ 

ˍˇˎ ˃ˉˇˎˁʰ˂ʽˇˏ όˍˇ мκо ˃ʶˍʱ ˍʹ˄ ˁˇˉʺύΣ ʰ˄ʱˉˇʵʰ ˁʰʽ ˃ʷˋʰ ˋˍˇ ˁʱˍ˖ ˍ˃ʺ˃ʰ όˍˇ 

ˍʶ˃ʱ˔ʽˇ нκоύ ˍˇˎ ˃ˉˇˎˁʰ˂ʽˇˏΣ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦмсΦ ɾʷˋʰ ˋˍʹ˄ ˉʰʴʾʵʰΣ 

ˍˇˉˇʻʶˍʺʻʹˁʶ ˅ˏʵʽ ˖ˌ ˉˊˇˋʶ˂ˁˎˋˍʽˁˈ (Theobald, 2019; Wright, 2015) ˁʰʽ ʴ˂ˎˁˈ˂ʹ 

ʴʽʰ ˍʹ ˋˎ˂˂ˇʴʺ ˁʰʽ ʵʽʰˍʺˊʹˋʹ ˍ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄. ɱʽʰ ˍʹ˄ ˁʱʻʶ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ʹ 

ˉʰʴʾʵʰ ˉʰˊʷ˃ʶ˄ʶ ʴʽʰ ˃ʽʰ ʶʲʵˇ˃ʱʵʰ όт ʹ˃ʷˊʶˌύ ˋˍˇ˄ ˁˇˊ˃ˈ ˍ˖˄ ˎˉˈ ˃ʶ˂ʷˍʹ ˒ˎˍ˗˄ 

(˃ʶ н ˉʰʴʾʵʶˌ ʰ˄ʱ ˒ˎˍʽˁˈ ʶʾʵˇˌύ, ˉˊʽ˄ ʰˉˈ ˍʹ ˋˎ˂˂ˇʴʺΣ ʰ˄ʰ˄ʷ˖ˋʹ ˍˇˎ ˎʴˊˇˏ 

ˋˎ˂˂ˇʴʺˌ ˁʰʽ ʵʽʰˍʺˊʹˋʹˌ ˁ ʰʽ ʶˉʰ˄ʰˍˇˉˇʻʷˍʹˋʹ ˍʹˌ ˋˍˇ˄ ˁˇˊ˃ˈ. 

 

 

    

ɳʽˁˈ˄ʰ оΦмсΦ ʃʰʴʾʵʰ ˁˇˊ˃ˇˏ ʴʽʰ ʰˋˉˈ˄ʵˎ˂ʰΣ ʽˉˍʱ˃ʶ˄ʰ ˁʰʽ ʲʰʵʽˋˍʽˁʱ ˋˍˇ˄ ˁˇˊ˃ˈ  

 

3.2.7.  ʅˍʰˍʽˋˍʽˁʺ ɮ˄ʱ˂ˎˋʹ 

ʆʰ ʰˋˉˈ˄ʵˎ˂ʰΣ ˉˇˎ ˍʰˎˍˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ˁʰˍʰ˃ʶˍˊʺʻʹˁʰ˄ ˁʰˍˈˉʽ˄ 

ˁʰˍʰʴˊʱ˒ʻʹˁʰ˄ ˋʶ ʰˊ˔ʶʾˇ 9ȄŎŜƭ нллтΦ ɾʶˍʱ ˍʹ˄ ˇ˂ˇˁ˂ʺˊ˖ˋʹ ˍ˖˄ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʽ˗˄ 

ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˉ˂ʹʻˎˋ˃˗˄ ˃ʶ ˍˇ ʵʶʾˁˍʹ {Ƙŀƴƴƻƴ όʵʶʾˁˍʹˌ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌύ (Liu et al., 2022).  

ʆʰ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˋˎ˂˂ʷ˔ˍʹˁʰ˄ ʰˉˈ ˍʰ ʶˉʽ˃ʷˊˇˎˌ ˉʶʽˊʱ˃ʰˍʰΣ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ 

˃ʶ ˍˇ ˋˍʰˍʽˋˍʽˁˈ ˉˊˈʴˊʰ˃˃ʰ IBM SPSS Statistics нлΦ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˁʰʽ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ 

ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʰˊˁʶˍʷˌ ˋˍʰˍʽˋˍʽˁʷˌ ʰ˄ʰ˂ˏˋʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ 

˃ʶˍʰʲ˂ʹˍ˗˄Φ  ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ ˋˍʰˍʽˋˍʽˁʺˌ ˋʹ˃ʰ˄ˍʽˁˈˍʹˍʰˌ  ˍ˖˄ ʵʽʰ˒ˇˊ˗˄ ˍ˖˄ 

˃ʷˋ˖˄ ˈˊ˖˄ ˉʶˊʽˋˋˈˍʶˊ˖˄ ʰˉˈ ʵˏˇ ˇ˃ʱʵ˖˄ ˁʰʽ ˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ʵˏˇ ʺ 
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ˉʶˊʽˋˋˈˍʶˊ˖˄ ʰ˄ʶ˅ʱˊˍʹˍ˖˄ όˁʰˍʹʴˇˊʽˁ˗˄ύ ˃ʶˍʰʲ˂ʹˍ˗˄ ˃ʶ ˍʹ˄ ʶ˅ʰˊˍʹ˃ʷ˄ʹ 

όʰˊʽʻ˃ʹˍʽˁʺύ ˃ʶˍʰʲ˂ʹˍʺΣ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ʰ˄ʱ˂ˎˋʹ ʵʽʰˁˏ˃ʰ˄ˋʹˌ !b![¸{L{ hC 

VARIANCE, ANOVA όʃʰˎ˂ˈˉˇˎ˂ˇˌΣ нллсύΦ 

 

оΦоΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ  

оΦоΦмΦ ɸʱ˃˄ˇʽ ˋʶ ˒ˎˍˇ˒ˊʱˁˍʹ 

оΦоΦмΦмΦ ɳˉʾʴʶʽʰ ˉʰ˄ʾʵʰ ˒ˎˍˇ˒ˊʰˁˍ˗˄ 

ʅˍʽˌ ˉʰʴʾʵʶˌ ʶʵʱ˒ˇˎˌΣ ˇ ˃ʷˋˇˌ ˈˊˇˌ ˍˇˎ ʵʶʾˁˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ {Ƙŀƴƴƻƴ 

ʵʶʾ˔˄ʶʽ ˈˍʽ ˁʱˍ˖ ʰˉˈ ˍʰ ˒ˎˍʱ R. alaternus  ̋ ˍʰ˄ ˃ʽˁˊˈˍʶˊʹ όмΣсонύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ P. 

tobira όмΣуноύΦ ɶ ʶʽˁˈ˄ʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ɻ ʽʰ˒ˇˊʶˍʽˁʺ ʰ˄ ʰˉˈ ˍˇ ʵʶʾʴ˃ʰ ʰ˒ʰʽˊʶʻˇˏ˄ ˇʽ 

˃ʶˍˊʺˋʶʽˌ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ CƻǊƳƛŎƛŘŀŜΣ ˂ˈʴ˖ ˍ˖˄ ˎ˕ʹ˂˗˄ ʰˊʽʻ˃˗˄ ˍˇˎˌΣ ʽʵʽʰʾˍʶˊʰ 

ˁˇ˄ˍʱ ˋˍʹ ˒˖˂ʽʱ ʺ ˋʶ ʶˋˍʾʶˌ ˍˊˇ˒ʺˌΣ ˇˉˈˍʶ ˇʽ ʵʶʾˁˍʶˌ ʴʾ˄ˇ˄ˍʰʽ нΣнпн R. alaternus ˁ ʰʽ 

2,175 P. tobiraΣ ˉˇˎ ʽˋ˔ˏʶʽ ˁʰʽ ʴʽʰ ˈ˂ʰ ˍʰ ˎˉˈ˂ˇʽˉʰ ˉʶʽˊʰ˃ʰˍʽˁʱ ʸʶˎʴʱˊʽʰ ˁʰʽ 

ʵʶʾʴ˃ʰˍʰ ʶʵʱ˒ˇˎˌΦ 

 

 

ɳʽˁˈ˄ʰ оΦмтΦ ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˉʰ˄ʾʵʰˌΣ ˉˇˎ ˉʰʴʽʵʶˏˍʹˁʶ ˁʱˍ˖ ʰˉˈ ˍˇˎˌ ˒ˎˍˇ˒ˊʱˁˍʶˌ R. alaternus ˁ ʰʽ 

P. tobira ˃ ʶ PitfallΣ ʶˁ˒ˊʰˋ˃ʷ˄ʹ ˃ʶ ˍˇ ʵʶʾˁˍʹ Shannon  

 

ɶ ˍʱ˅ʹ !ǊŀƴŜŀŜ ˁʰʽ ʹ ˇʽˁˇʴʷ˄ʶʽʰ CƻǊƳƛŎƛŘŀŜ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˋʶ ˋʹ˃ʰ˄ˍʽˁʱ 

ˉˇˋˇˋˍʱ ˋʶ ˈ˂ʶˌ ˍʽˌ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʶˌ ˃ʶ ʄƛǘŦŀƭƭ ʽʵʽʰʾˍʶˊʰ ˍʰ ˃ˎˊ˃ʺʴˁʽʰΣ ˉˇˎ ˖ˌ 

ʻʶˊ˃ˈ˒ʽ˂ʰ ʶʾʵʹΣ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˎ˕ʹ˂ʺ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˁʰˍʱ ˍˇˎˌ ʻʶˊʽ˄ˇˏˌ ˃ʺ˄ʶˌΦ Kh ˍʱ 

ˍʽˌ ˁʰ˂ˇˁʰʽˊʽ˄ʷˌ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʶˌΣ ˍʰ ˃ˎˊ˃ʺʴˁʽʰ ʶʾ˔ʰ˄ ˉˇ˂ˏ ˎ˕ʹ˂ʱ ˉˇˋˇˋˍʱΣ 

ʽʵʽʰʾˍʶˊʰ ˁʱˍ˖ ʰˉˈ ˍʰ ˒ˎˍʱ ˍˇˎ R. alaternusΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˃ʶʾ˖˄ʶ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ 

ό{Ƙŀƴƴƻƴ LƴŘŜȄύ ˋʶ ʰˎˍˈ ˍˇ ʶ˄ʵʽʰʾˍʹ˃ʰΦ ʃʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˍʰ ʶˉʽ˒ʰ˄ʶʽʰˁʱ ˁʽ˄ˇˏ˃ʶ˄ʰ 

ʸ˗ʰ ʵʶ˄ ʶˉʹˊʶʱʸˇ˄ˍʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ʰˉˈ ˍʽˌ ʵʽʰ˒ˇˊʷˌ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Φ ʆʰ /ƻƭƭŜƳōƻƭŀΣ 

˖ˌ ˉʽˇ ˎʴˊˈ˒ʽ˂ʰ ʰˋˉˈ˄ʵˎ˂ʰΣ ʶʾ˔ʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ ˉˇˋˇˋˍʱ ʰˍˈ˃˖˄ ˍˇ ˔ʶʽ˃˗˄ʰ ˁʰʽ ˍʹ˄ 

ʰˊ˔ʺ ˍʹˌ ʱ˄ˇʽ˅ʹˌΦ  
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ɳʽˁˈ˄ʰ оΦмуΦ  ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʰʴʾʵ˖˄ tƛǘŦŀƭƭ ˍˇˎ R. alaternus ˁ ʰʽ P. tobira  

 

оΦоΦмΦнΦ 9˄ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ ˒ˎˍˇ˒ˊʰˁˍ˗˄ 

ʅ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˋˍʰ ˔˖˄ʽʱ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴΣ ˇ ʵʶʾˁˍʹˌ {Ƙŀƴƴƻƴ ˋˍʹ˄ 

ɳʽˁˈ˄ʰ оΦмф ʵʶʾ˔˄ʶʽ ˈˍʽ ˁʱˍ˖ ʰˉˈ ˍʰ ˒ˎˍʱ ˍˇˎ ˒ˎˍˇ˒ˊʱˁˍʹ wΦ ʰƭŀǘŜǊƴǳǎ, ʶʾ˄ʰʽ 

˃ʶʴʰ˂ˏˍʶˊʹ όмΣслпύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ P. tobira (1,305). 

 

ɳʽˁˈ˄ʰ оΦмфΦ ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˃ʶˋˇˉʰ˄ʾʵʰˌ ˁʱˍ˖ ʰˉˈ ˍˇˎˌ ˒ˎˍˇ˒ˊʱˁˍʶˌ R. alaternus ˁ ʰʽ P. tobira, 

ʶˁ˒ˊʰˋ˃ʷ˄ʹ ˃ʶ ˍˇ ʵʶʾˁˍʹ {Ƙŀƴƴƻƴ 
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ɼʰˍˈˉʽ˄ ʰ˄ʰʴ˄˗ˊʽˋʹˌ ˍ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄ όʵʶʾʴ˃ʰ ʶʵʱ˒ˇˎˌ ˁʱˍ˖ ʰˉˈ ˍˇˎˌ 

˒ˎˍˇ˒ˊʱˁˍʶˌύ ˉˇˎ ˋˎ˂˂ʷ˔ˍʹˁʰ˄ ʰˉˈ ˍʰ ˔˖˄ʽʱ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴ ˁʰˍʰʴˊʱ˒ʹˁʰ˄Σ 

ˇ˃ʰʵˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦнлΦ 

 

 

ɳʽˁˈ˄ʰ оΦнлΦ  ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶ˄ʵˈʴʶʽʰˌ ˉʰ˄ʾʵʰˌ ˋˍˇ ʷʵʰ˒ˇˌ ˁʱˍ˖ ʰˉˈ R. alaternus ˁ ʰʽ P. tobira, ̄ ˇˎ 

ˁʰˍʰ˃ʶˍˊʺʻʹˁʶ ʲʱˋʶʽ ˍ˖˄ ˔˖˄ʽ˗˄ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴ ˍˇˎ  

 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰˋˉˇ˄ʵˏ˂˖˄ όɳʽˁˈ˄ʰ нмύ ʵʶʾ˔˄ˇˎ˄ ˈˍʽΣ ˋʶ ˅ʹˊʱ 

ˉʶˊʽʲʱ˂˂ˇ˄ˍʰΣ ˇʽ ˒ˎˍˇ˒ˊʱˁˍʶˌ ˍˇˎ ˉʶˊʽʰˋˍʽˁˇˏ ˉʱˊˁˇˎ ˃ʶ R. alaternus ʁ ˄ʵʷ˔ʶˍʰʽ ˄ʰ 

ˉˊˇˋ˒ʷˊˇˎ˄ ʶˉʽˉ˂ʷˇ˄ ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ʷ˄ʰ˄ˍʽ ˍˇˎ P. tobira ˉʰˊʷ˔ˇ˄ˍʰˌ 

ˉʽˇ ʲʽ˗ˋʽ˃ˇˎˌ ˁˈ˃ʲˇˎˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΦ ɮˊʽʻ˃ʹˍʽˁʱ ˉʶˊʽˋˋˈˍʶˊʰ ˖ˌ ˉ˂ʺʻˇˌ ˁʰʽ 

ʰˉˈ ʱˉˇ˕ʹ ʰˊʽʻ˃ˇˏ taxaΣ ˍʰ ʰˊʻˊˈˉˇʵʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ̄ ʶˊʽˋˋˈˍʶˊʰ ˁʰʽ ʴʽʰ ʰˎˍˈ 

ˍˇ ˂ˈʴˇ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˎ˔˄ʱ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˇ ˈˊˇˌ ʰˊʻˊˈˉˇʵʰΦ 

3.3.1.3. ɸʶˊ˃ˇˁˊʰˋʾʰ ˁˈ˃ʹˌ ˁʰʽ ʶʵʱ˒ˇˎˌ ˒ˎˍˇ˒ˊʰˁˍ˗˄ 

 ɼʰˍʰʴˊʱ˒ʹˁʶ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˃ʶ ʰʽˋʻʹˍʺˊʶˌ ˉˇˎ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ˋˍʹ˄ ˁˈ˃ʹ 

ˍ˖˄ ˒ˎˍ˗˄ ˁʰʽ ˋˍˇ ʷʵʰ˒ˇˌ ˁʱˍ˖ ʰˉˈ ʰˎˍʱ ʴʽʰ ˍˇ  ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʰˉˈ нс ɹˇˎ˂ʾˇˎ 

ʷ˖ˌ ˁʰʽ мр ɹʰ˄ˇˎʰˊʾˇˎΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˋˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ 

ʻʶˊ˃ˇˁˊʰˋʽ˗˄ ˋˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍˇ˒ˊʰˁˍ˗˄ όɳʽˁˈ˄ʰ оΦнмύΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʽʰ ʰˏ˅ʹˋʹ 

ʻʶˊ˃ˇˁˊʰˋʽ˗˄ ˁʰˍʱ ˍʽˌ ʻʶˊ˃ʷˌ ˗ˊʶˌ ˍʹˌ ʹ˃ʷˊʰˌΦ ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ˋˍˇ P. tobira, 

ˉʶˊʾˉˇˎ ʰˉˈ мнΥлл ʷ˖ˌ мсΥллΣ ʹ ʰˏ˅ʹˋʹ ʰˎˍʺ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ н Č (14:00-мсΥллύΣ ʶ˄˗ 

ˋˍˇ R. alaternus ́  ʰˏ˅ʹˋʹ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ ˃ˈ˄ˇ лΣрČΣ ˉˇˎ ˎˉˇʵʹ˂˗˄ʶʽ ˃ʽʰ ˉʽˇ ˇ˃ʰ˂ʺ 

ʰˏ˅ʹˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʹ˄ ˁˈ˃ʹ ʰˎˍˇˏ ˍˇˎ ˒ˎˍʽˁˇˏ ʶʾʵˇˎˌΦ ɳˉʾˋʹˌΣ ˉʰˊʰˍʹˊʶʾˍʰʽ 

˃ʽʰ ˃ʶʾ˖ˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁˈ˃ʹˌ ˉʶˊʾˉˇˎ ˁʰˍʱ м/̌Σ ʰˉˈ ˍʽˌ сΥлл ʷ˖ˌ ˍʽˌ млΥлл ˁʰʽ 

ˋˍʰ ʵˏˇ ˒ˎˍʽˁʱ ʶʾʵʹΦ  ʅˍʹ˄ ˁˈ˃ʹ ˍˇˎ R. alaternus ̫ ˔ʶʽ ʰˉˇˍˎˉ˖ʻʶʾ  ˃ʾʰ ˃ʶʾ˖ˋʹ ˁʰˍʱ 
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0,25 ̌ C ˉʶˊʾˉˇˎ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ˍˇ P. tobiraΦ ʃʰˊʱ ʰˎˍʷˌ ˍʽˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˇʽ 

ˍʽ˃ʷˌ ˍˇˎ ʵʽʰʴˊʱ˃˃ʰˍˇˌ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʻʶˊ˃ˇˁˊʰˋʽ˗˄ ˍˇˎ R. alaternus, 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ˁˇ˄ˍʱ ˃ʶ ʰˎˍʷˌ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΦ 

 

  
 ɲʽʰˁˏ˃ʰ˄ˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍˇ˒ˊʰˁˍ˗˄  
 

 
 
 
ɳʽˁˈ˄ʰ оΦнмΦ ʅˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʻʶˊ˃ˇˁˊʰˋʽ˗˄Σ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʰ˄ʱ 

ˍʶˍˊʱ˖ˊˇ ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌ ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ ˒ˎˍˇˏ  R. alaternus  

ό˃ˉ˂ʶύΣ P. tobira όˁˈˁˁʽ˄ˇύ ˁʰʽ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ό˃ʰˏˊˇύΦ 

 

ʂˉ˖ˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦннΣ ˎˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʷˌ ˋˍʹ ʵʽʰˁˏ˃ʰ˄ˋʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˍʹˌ ˁˈ˃ʹˌ ˍ˖˄ ˒ˎˍˇ˒ˊʰˁˍ˗˄Σ ʰ˄ʱ ʶˉˇ˔ʺΦ  ɰʱˋʶʽ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Σ 

ˇʽ ʵʽʰ˒ˇˊʷˌ ʰˎˍʷˌ ʵʶ˄ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˕ˎ˔ˊʺˌ ˉʶˊʽˈʵˇˎΣ ʰ˂˂ʱ 

ʴʽʰ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ʱ˄˖ ˍ˖˄ нл oC ˎ ˉʱˊ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʻʶˊ˃ˇˁˊʰˋʽʰˁʺ ʵʽʰ˒ˇˊʱ ˁˎˊʾ˖ˌ 

ʰˉˈ млΥлл ʷ˖ˌ муΥллΦ ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ˍˇ ˒ʻʽ˄ˈˉ˖ˊˇ ˇʽ ʻʶˊ˃ˇˁˊʰˋʽʰˁʷˌ ˍʽ˃ʷˌ ˋˍʹ˄ 

ˁˈ˃ʹ ˍˇˎ R. alaternus ʶʾ˄ʰʽ ˁʰˍʱ ˃ʷˋˇ ˈˊˇ ˁˇ˄ˍʽ˄ʷˌ ˃ʶ ʰˎˍʷˌ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ 

ʰ˂˂ʱ ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʽʰ ˃ʶʾ˖ˋʹ ˁʰˍʱ м o/ ˉʶˊʾˉˇˎ ʰˉˈ  тΥлл ʷ˖ˌ уΥлл ˁʰʽ ʰˏ˅ʹˋʹ ˁʰˍʱ 

1 o/ ˉʶˊʾˉˇˎ ʰˉˈ мнΥлл ʷ˖ˌ мрΥллΦ ɮ˄ˍʾʻʶˍʰΣ ˍˇ ˒ʻʽ˄ˈˉ˖ˊˇ ˇʽ ʻʶˊ˃ˇˁˊʰˋʽʰˁʷˌ ˍʽ˃ʷˌ 

ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ P. tobira ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉʽˇ ʵʽʰ˒ˇˊˇˉˇʽʹ˃ʷ˄ʶˌ ʰˉˈ ˍʽˌ 

ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌΣ ˃ʶ ʰˏ˅ʹˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰˍʱ 1 o/ ˉʶˊʾˉˇˎ ʰˉˈ мΥлл ʷ˖ˌ сΥл0 

ˁʰʽ ʰˏ˅ʹˋʹ ʷ˖ˌ ˁʰʽ о o/ ˉʶˊʾˉˇˎ ʰˉˈ мнΥлл ʷ˖ˌ мсΥллΦ ʆˇ ˁʰ˂ˇˁʰʾˊʽ ˇʽ ˃ʶˍˊʺˋʶʽˌ ˋˍʹ˄ 

ˁˈ˃ʹ ˍ˖˄ ˒ˎˍ˗˄Σ ʷ˔ˇˎ˄ ˉʽˇ ʷ˄ˍˇ˄ʶˌ ʵʽʰ˒ˇˊʷˌ ʰˉˈ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ʶˉˇ˔ʷˌΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ 

ˍʽˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ R. alaternus ̌ ʽ ʻʶˊ˃ˇˁˊʰˋʽʰˁʷˌ 

ˍʽ˃ʷˌΣ ʶʾ˄ʰʽ ˁʰˍʱ ˃ʷˋˇ ˈˊˇ ˁˇ˄ˍʽ˄ʷˌ ˃ʶ ʰˎˍʷˌ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ʰ˂˂ʱ ˉʰˊʰˍʹˊʶʾˍʰʽ 

˃ʽʰ ˃ʶʾ˖ˋʹ ˁʰˍʱ м o/ ˉʶˊʾˉˇˎ ʰˉˈ сΥлл ʷ˖ˌ тΥлл ˁʰʽ ˃ʽʰ ʰˏ˅ʹˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ 

ˁʰˍʱ мΣр o/ ˁʰˍʱ ˃ʷˋˇ ˈˊˇ ʰˉˈ ммΥлл ʷ˖ˌ муΥллΦ ʁʽ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˍʽ˃˗˄ ʶʾ˄ʰʽ ˉʽˇ 

ʷ˄ˍˇ˄ʶˌ ˋˍˇ P. tobira ˃ ʶ ʰˏ˅ʹˋʹ ˁʰˍʱ н o/ ʰˉˈ мΥлл ʷ˖ˌ сΥллΣ ˁʰʻ˗ˌ ˁʰʽ ʰˏ˅ʹˋʹ ʷ˖ˌ 
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ˁʰʽ т o/ ʰˉˈ млΥлл ʷ˖ˌ мсΥлл. ʆ̌  ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ мнΥлл ς 15:00 ̄ ʰˊʰˍʹˊʶʾˍʰʽ 

ʵʽʰˍʺˊʹˋʹ ˋˍʰ ʰ˄˗ˍʰˍʰ ˈˊʽʰΦ ʆˇ ˔ʶʽ˃˗˄ʰ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ R. alaternus ̄ ʰˊʰˍʹˊʶʾˍʰʽ 

˃ʽʰ ˉˍ˗ˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰˍʱ 1 o/ ˉʶˊʾˉˇˎ ʰˉˈ сΥлл ʷ˖ˌ млΥллΣ ˃ʶ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ 

ʻʶˊ˃ˇˁˊʰˋʽʰˁʷˌ ˍʽ˃ʷˌ ˄ʰ ˃ʹ˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʽʵʽʰʾˍʶˊʶˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˋʶ ˋ˔ʷˋʹ 

˃ʶ ʰˎˍʷˌ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΦ ɮ˄ˍʾʻʶˍʰ ˋˍˇ P. tobira ˎˉʱˊ˔ʶʽ ˃ʽʰ ˉˍ˗ˋʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ʷ˖ˌ ˁʰʽ мΣр o/ ˉʶˊʾˉˇˎ ʰˉˈ пΥлл ʷ˖ˌ муΥллΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ˎˉˇʵʹ˂˗˄ˇˎ˄ ʷ˄ʰ ˉʽˇ ˇ˃ʰ˂ˇˉˇʽʹ˃ʷ˄ˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ʻʶˊ˃ˇˁˊʰˋʽʰˁˈ 

ʶˏˊˇˌ ˍʽ˃˗˄Φ ʃʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˇʽ ʻʶˊ˃ˇˁˊʰˋʽʰˁʷˌ ˃ʶˍʰʲˇ˂ʷˌ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ R. 

alaternus ʁ ʾ˄ʰʽ ˉʽˇ ˇ˃ʰ˂ʺˌ ˁ˂ʾˋʹˌ ˁʰʽ ʰ˄ˍʽˋˍˇʽ˔ʾʸˇ˄ˍʰʽ ˃ʶ ʰˎˍʷˌ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΦ 

 

  
ɲʽʰˁˏ˃ʰ˄ˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍˇ˒ˊʰˁˍ˗˄ ʰ˄ʱ ʶˉˇ˔ʺ 

 

 
 
ɳʽˁˈ˄ʰ оΦннΦ ɲʽʱʴˊʰ˃˃ʰ ʻʶˊ˃ˇˁˊʰˋʽ˗˄ ʰ˄ʱ ʶˉˇ˔ʺ ό˒ʻʽ˄ˈˉ˖ˊˇΣ ˁʰ˂ˇˁʰʾˊʽΣ ˔ʶʽ˃˗˄ʰύ ʰ˄ʱ ˍʶˍˊʱ˖ˊˇ 

ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌ ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ ˒ˎˍˇˏ  R. alaternus  ό˃ˉ˂ʶύΣ P. 

tobira όˁˈˁˁʽ˄ˇύ ˁʰʽ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ό˃ʰˏˊˇύΦ 

 

ʂˉ˖ˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦноΣ ˎˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʷˌ ˋˍʹ ʵʽʰˁˏ˃ʰ˄ˋʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍˇ˒ˊʰˁˍ˗˄ ˁʰʽ ˋʶ ʲʱʻˇˌ р cmΦ ʅˍˇ R. 

alaternus  ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋ˔ʶʵˈ˄ ˋˍʰʻʶˊʺ ˃ʶ ˍʽ˃ʺ нл-21 ̌ C ˋʶ ˈ˂ʹ ˍʹ 

ʵʽʱˊˁʶʽʰ ˍˇˎ ʶʽˁˇˋʽˍʶˍˊʱ˖ˊˇˎΦ ɮ˄ˍʾʻʶˍʰ ˋˍˇ  P. tobira ̄ ʰˊʰˍʹˊʶʾˍʰʽ ˃ʶʾ˖ˋʹ ˁʰˍʱ 

1 Č ʰˉˈ мΥлл ʷ˖ˌ моΥлл  ˁʰʽ ˁʰˍˈˉʽ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ʷ˖ˌ ˁʰʽ нΣнр Č ˁʰˍʱ 

ˍʽˌ ˗ˊʶˌ 13:00 ς ннΥллΦ ɶ ʻʶˊ˃ˇˁˊʰˋʽʰˁʺ ˃ʶˍʰʲˇ˂ʺ ˍˇˎ  P. tobira, ɻ ʶ˄ ʰˁˇ˂ˇˏʻʹˋʶ 

ˍˇ ˊˎʻ˃ˈ ˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ʰ˂˂ʱ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʶ ˃ʽʰ ˔ˊˇ˄ʽˁʺ 

ˁʰʻˎˋˍʷˊʹˋʹΣ ˉʶˊʾˉˇˎ нΣр ˖ˊ˗˄Φ 
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ɲʽʰˁˏ˃ʰ˄ˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʰ р cm ʁ ʵʱ˒ˇˎˌ  ˒ˎˍˇ˒ˊʰˁˍ˗˄  

 

 
 
ɳʽˁˈ˄ʰ оΦноΦ ʅˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʻʶˊ˃ˇˁˊʰˋʽ˗˄Σ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʰ˄ʱ 

ˍʶˍˊʱ˖ˊˇ ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌ ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋʶ ʲʱʻˇˌ 5 cm ʁ ʵʱ˒ˇˎˌ ˍ˖˄ 

˒ˎˍˇ˒ˊʰˁˍ˗˄  R. alaternus  ό˃ˉ˂ʶύΣ P. tobira όˁˈˁˁʽ˄ˇύ ˁʰʽ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ό˃ʰˏˊˇύΦ 

 

 

ʅˍˇ ˋˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʰ р cm ʁ ʵʱ˒ˇˎˌ 

ˁʱˍ˖ ʰˉˈ ˍˇˎˌ ˒ˎˍˇ˒ˊʱˁˍʶˌ ɳʽˁˈ˄ʰ оΦнпΣ ˋˍˇ ˔ʶʽ˃˗˄ʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʽʰ ˋ˔ʶˍʽˁʱ 

ˋˍʰʻʶˊʺ ʻʶˊ˃ˇˁˊʰˋʾʰ ˃ʶ ˍˇ R. alaternus ˄ ʰ ʷ˔ʶʽ ˉʶˊʾˉˇˎ мо Č ˁʰʽ ˍˇ P. tobira ˃ʶ 

ˉʶˊʾˉˇˎ мн ČΦ ʆˇ ˒ʻʽ˄ˈˉ˖ˊˇ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ R. alaternus ̄ ʰˊˇˎˋʽʱʸʶʽ ˉʱ˂ʽ ˃ʽʰ 

ˋ˔ʶˍʽˁʺ ˋˍʰʻʶˊˈˍʹˍʰ ˉʶˊʾˉˇˎ ˋˍˇˎˌ нн ČΣ ʶ˄˗ ˋˍˇ P. tobira ̄ ʰˊʰˍʹˊʶʾˍʰʽ ˃ʶʾ˖ˋʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˉʶˊʾˉˇˎ ˁʰˍʱ м Č ̀ ˍʽˌ нΥлл - мнΥлл ˁʰʽ ʰˏ˅ʹˋʹ ʷ˖ˌ ˁʰʽ н Č h ˉˈ мпΥлл 

ʷ˖ˌ нлΥлл ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ ʱ˂˂ˇ ˋˎʴˁˊʽ˄ˈ˃ʶ˄ˇ ˒ˎˍˇ˒ˊʱˁˍʹ R. alaternusΦ ʆˇ 

ˁʰ˂ˇˁʰʾˊʽ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˋˍʰ р cm ʶʵʱ˒ˇˎˌ ˁʱˍ˖ ʰˉˈ ˍˇ ˒ˎˍˇ˒ˊʱˁˍʹ wΦ ŀƭŀǘŜǊƴǳǎ 

ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˋˍʰʻʶˊʺΣ ˉʶˊʾˉˇˎ ˋˍˇˎˌ нт ČΣ ʶ˄˗ ˋˍˇ P. tobira  ˎˉʱˊ˔ʶʽ ˃ʽʰ ʰˏ˅ʹˋʹ 

ˁʰˍʱ м Č h ˉˈ ллΥлл ʷ˖ˌ сΥлл ˁʰʽ ʷ˖ˌ с Č h ˉˈ млΥлл ʷ˖ˌ ллΥллΦ 
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ɲʽʰˁˏ˃ʰ˄ˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʰ р cm ʁ ʵʱ˒ˇˎˌ  ˒ˎˍˇ˒ˊʰˁˍ˗˄ ʰ˄ʱ 

ʶˉˇ˔ʺ  

 
 
ɳʽˁˈ˄ʰ оΦнпΦ ʅˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʻʶˊ˃ˇˁˊʰˋʽ˗˄Σ ʰ˄ʱ ʶˉˇ˔ʺ ό˒ʻʽ˄ˈˉ˖ˊˇΣ ˁʰ˂ˇˁʰʾˊʽΣ 

˔ʶʽ˃˗˄ʰύ ʰ˄ʱ ˍʶˍˊʱ˖ˊˇ ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌ ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋˍʰ р cm ʁ ʵʱ˒ˇˎˌ 

ˁʱˍ˖ ʰˉˈ ˒ˎˍˇ˒ˊʱˁˍʹ  R. alaternus  ό˃ˉ˂ʶύΣ P. tobira όˁˈˁˁʽ˄ˇύ ˁʰʽ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ό˃ʰˏˊˇύΦ 

ʂˉ˖ˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦнрΣ ˎˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʷˌ ˋˍʹ ʵʽʰˁˏ˃ʰ˄ˋʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍˇ˒ˊʰˁˍ˗˄ ˁʰʽ ˋʶ ʲʱʻˇˌ нр cmΦ ɼʰʽ ˋˍʰ 

ʵˏˇ ˒ˎˍʽˁʱ ʶʾʵʹ R. alaternus όʻʶˊ˃ˇˁˊʰˋʾʰ ˉʶˊʾˉˇˎ нм Č) ˁʰʽ ˋˍˇ P. tobira 

όʻʶˊ˃ˇˁˊʰˋʾʰ ˉʶˊʾˉˇˎ нмΣр Č  ʁ ˃˒ʰ˄ʾʸʶˍʰʽ ˋ˔ʶʵˈ˄ ˋˍʰʻʶˊʺ ʻʶˊ˃ˇˁˊʰˋʾʰΣ ˁʰˍʱ ˍʹ 

ʵʽʱˊˁʶʽʰ ˍˇˎ ʶʽˁˇˋʽˍʶˍˊʱ˖ˊˇˎΦ 

  
ɲʽʰˁˏ˃ʰ˄ˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʰ нр cm ʁ ʵʱ˒ˇˎˌ  ˒ˎˍˇ˒ˊʰˁˍ˗˄  

 
 

ɳʽˁˈ˄ʰ оΦнрΦ ʅˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʻʶˊ˃ˇˁˊʰˋʽ˗˄Σ ʰ˄ʱ ˍʶˍˊʱ˖ˊˇ ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌ 

ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋˍʰ нр cm ʁ ʵʱ˒ˇˎˌ ˁʱˍ˖ ʰˉˈ ˒ˎˍˇ˒ˊʱˁˍʹ  R. alaternus  ό˃ˉ˂ʶύΣ P. 

tobira όˁˈˁˁʽ˄ˇύ ˁʰʽ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ό˃ʰˏˊˇύΦ 
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ʅˍˇ ˋˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʰ нр cm 

ʶʵʱ˒ˇˎˌ ˁʱˍ˖ ʰˉˈ ˍˇˎˌ ˒ˎˍˇ˒ˊʱˁˍʶˌ ɳʽˁˈ˄ʰ оΦнсΣ ʰ˄ʱ ʶˉˇ˔ʺ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˃ʽʰ 

ˋ˔ʶˍʽˁʱ ˋˍʰʻʶˊʺ ʻʶˊ˃ˇˁˊʰˋʾʰΣ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ мΣр-2 oC ˔ʰ˃ʹ˂ˈˍʶˊʹ ʰˉˈ ˍʹ˄ 

ʶˁ˒ˊʰʸˈ˃ʶ˄ʹ ˎ˕ʹ˂ˈˍʶˊʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍʹˌ ʰˍ˃ˈˋ˒ʰʽˊʰˌΣ ˁʰˍʱ ˍʽˌ ʻʶˊ˃ʷˌ ˗ˊʶˌ ˍʹˌ 

ʹ˃ʷˊʰˌΦ 

 

  
ɲʽʰˁˏ˃ʰ˄ˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʰ нр cm ʁ ʵʱ˒ˇˎˌ  ˒ˎˍˇ˒ˊʰˁˍ˗˄ ʰ˄ʱ 

ʶˉˇ˔ʺ  

 
 
ɳʽˁˈ˄ʰ оΦнсΦ ʅˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʻʶˊ˃ˇˁˊʰˋʽ˗˄Σ ʰ˄ʱ ʶˉˇ˔ʺ ό˒ʻʽ˄ˈˉ˖ˊˇΣ ˁʰ˂ˇˁʰʾˊʽΣ 

˔ʶʽ˃˗˄ʰύ ʰ˄ʱ ˍʶˍˊʱ˖ˊˇ ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌ ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋˍʰ нр cm ʁ ʵʱ˒ˇˎˌ 

ˁʱˍ˖ ʰˉˈ ˒ˎˍˇ˒ˊʱˁˍʹ  R. alaternus  ό˃ˉ˂ʶύΣ P. tobira όˁˈˁˁʽ˄ˇύ ˁʰʽ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ό˃ʰˏˊˇύΦ 

 

ɱʽʰ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˃ʶˍʰ˅ˏ нр-30 o/Σ ˉˇˎ ʶʾ˄ʰʽ ˋˎ˔˄ʷˌ ˋˍʰ ˅ʹˊʱ ˃ʶˋˇʴʶʽʰˁʱ 

ˁʰ˂ˇˁʰʾˊʽʰΣ ˍˇ ʷʵʰ˒ˇˌ ˁʱˍ˖ ʰˉˈ ˍˇ˄ R. alaternus ̄ ʰˊʷ˃ʶʽ˄ʶ ˉʽˇ ˕ˎ˔ˊˈ ʰˉˈ ʰˎˍˈ ˍˇˎ 

P. tobiraΦ ɳˉʾˋʹˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˃ʶˍˊʺˋʶʽˌΣ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ʰˁˊʰʾ˖˄ 

ʻʶˊ˃ˇˁˊʰˋʽ˗˄Σ ˍˇ ʷʵʰ˒ˇˌ ˁʱˍ˖ ʰˉˈ ˍˇ˄ R. alaternus ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʶ ˎ˕ʹ˂ˈˍʶˊʹ 

ʻʶˊ˃ˇˁˊʰˋʽʰˁʺ ˊˎʻ˃ʽˋˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰΣ ʰˉˈ ʶˁʶʾ˄ʹ ˋˍˇ P. tobiraΣ ˉʰˊʰ˃ʷ˄ˇ˄ˍʰˌ 

˕ˎ˔ˊˈˍʶˊˇ ˁʰˍʱ ˍʽˌ ʸʶˋˍʷˌ ˉʶˊʽˈʵˇˎˌΦ  

оΦоΦмΦпΦ ʅ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˁˈ˃ʹˌ ˒ˎˍˇ˒ˊʰˁˍ˗˄ 

ɼʰˍʰʴˊʱ˒ʹˁʶ ʹ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˃ʶ ʰʽˋʻʹˍʺˊʶˌ ˉˇˎ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ˋˍʹ˄ 

ˁˈ˃ʹ ˍ˖˄ ˒ˎˍ˗˄ ʴʽʰ ˍˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʰˉˈ нс ɹˇˎ˂ʾˇˎ ʷ˖ˌ ˁʰʽ мр ɹʰ˄ˇˎʰˊʾˇˎΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˋˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌΣ ˋˍʹ˄ ˁˈ˃ʹ 

ˍ˖˄ ˒ˎˍˇ˒ˊʰˁˍ˗˄ όɳʽˁˈ˄ʰ оΦнтύΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ʶ˄ˍˇ˄ˈˍʶˊʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ 

ˎʴˊʰˋʾʰˌ ˁʰˍʱ ˍʽˌ ʻʶˊ˃ʷˌ ˗ˊʶˌ ˍʹˌ ʹ˃ʷˊʰˌΦ ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ˋˍˇ R. alaternus 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʶʾ˖ˋʹ ˉʶˊʾˉˇˎ оΣрČ ˁʰˍʱ ˃ʷˋˇ ˈˊˇ ʰˉˈ ллΥлл ʷ˖ˌ ˁʰʽ уΥллΣ ʶ˄˗ ʴʽʰ 

ˍˇ ʾʵʽˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ʴʽʰ ˍˇ P. tobira, ʁ ʾ˄ʰʽ 
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ˉʶˊʾˉˇˎ с҈Φ ʃʰˊʱ˂˂ʹ˂ʰΣ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ˃ʶʾ˖ˋʹ ˁʰʽ ʴʽʰ ˍʰ ʵˏˇ ˒ˎˍʽˁʱ 

ʶʾʵʹΣ ˉʶˊʾˉˇˎ млΥлл ς муΥллΦ ʂˉˇˎ ˋˍˇ R. alaternus ˎ ˉʱˊ˔ʶʽ ˃ʶʾ˖ˋʹ όмлΥлл-муΥллύ ˃ʶ 

ˎ˕ʹ˂ˈˍʶˊˇ ˉˇˋˇˋˍˈ ˍˇ рΣр҈ ˉʶˊʾˉˇˎ ˋˍʽˌ мрΥлл ˁʰʽ ˋˍˇ P. tobira ́  ˃ʶʾ˖ˋʹ όфΥлл-

18:00) ̄ ʰˊˇˎˋʽʱʸʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ мл҈ ˃ʶ ˔ʰ˃ʹ˂ˈˍʶˊˇ ˉˇˋˇˋˍˈ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˋˍʽˌ 

15:00 ς 16:00. 

 

  
 ɲʽʰˁˏ˃ʰ˄ˋʹ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˋˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍˇ˒ˊʰˁˍ˗˄ 
 

 
 
ɳʽˁˈ˄ʰ оΦнтΦ ʅˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ όRelative humidity %) ̀ ˍˇ 

ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʰ˄ʱ ˍʶˍˊʱ˖ˊˇ ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌ ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋˍʹ˄ 

ˁˈ˃ʹ ˍˇˎ ˒ˎˍˇˏ  R. alaternus  ό˃ˉ˂ʶύΣ P. tobira όˁˈˁˁʽ˄ˇύ ˁʰʽ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ό˃ʰˏˊˇύΦ 

 

 ɽˈʴ˖ ʶ˂˂ʶʽ˃˃ʰˍʽˁʺˌ ʱˊʵʶˎˋʹˌΣ ˉˇˎ ˋˎ˄ʹʻʾʸʶˍʰʽ ˋʶ ˅ʹˊʷˌ ˉʶˊʽˇ˔ʷˌΣ ʹ ˋ˔ʶˍʽˁʺ 

ˎʴˊʰˋʾʰ ˍʹˌ ˁˈ˃ʹˌ ˍ˖˄ ˒ˎˍ˗˄Σ ˁʰˍʱ ˍˇˎˌ ˁʰ˂ˇˁʰʽˊʽ˄ˇˏˌ ˃ʺ˄ʶˌΣ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˄ʰ 

ʶʾ˄ʰʽ ˁʱˍ˖ ʰˉˈ ˍˇ сл҈ όɳʽˁˈ˄ʰ оΦнуύΦ ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰ ˍˇ ˒ʻʽ˄ˈˉ˖ˊˇ ˉʰˊʰˍʹˊʶʾˍʰʽ 

˃ʶʾ˖ˋʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ʰˉˈ ллΥлл-уΥллΣ ˁʰˍʱ р-рΣр҈ ʴʽʰ ˍˇ R. alaternus  ˁʰʽ  

ˉʶˊʾˉˇˎ с҈ ʴʽʰ ˍˇ P. tobira, ̀ ʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ˄ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺΦ ɼʰˍʱ ˍʽˌ ʻʶˊ˃ˈˍʶˊʶˌ 

˗ˊʶˌ ˍʹˌ ʹ˃ʷˊʰˌ όмлΥлл-муΥллύΣ ʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˒ˍʱ˄ʶʽ ˉʶˊʾˉˇˎ ˍˇ 

у҈ ʴʽʰ ˍˇ R. alaternus (˃ ʶ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˍʽ˃ʺ ˁʰˍʱ ˍʽˌ ммΥллύ ˁʰʽ ˍˇ P. tobira ˃ ʶ ˃ʶʾ˖ˋʹ 

ˉʶˊʾˉˇˎ мн҈ (˃ʶ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˍʽ˃ʺ ˁʰˍʱ ˍʽˌ мрΥллύΦ ɮ˄ˍʾʻʶˍʰ ˍˇ ˁʰ˂ˇˁʰʾˊʽ 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʽʰ ʰˏ˅ʹˋʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˋˍˇ R. alaternus ˁʰˍʱ о҈Σ ˉˇˎ 

ˋˎ˄ʶ˔ʾʸʶˍʰʽ ˃ʶ ˁʱˉˇʽʶˌ ʰˎ˅ˇ˃ʶʽ˗ˋʶʽˌ ˋʶ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʶʽˁˇˋʽˍʶˍˊʱ˖ˊˇˎΣ ʶ˄˗ 

уΥлл ˃ʶ муΥлл ʹ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰΣ ˍʰˎˍʾʸʶˍʰʽ ˃ʶ ˍʹ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ 

˃ʶ ˁʱˉˇʽʶˌ ʵʽʰˁˎ˃ʱ˄ˋʶʽˌ όʷ˖ˌ ˁʰʽ м҈ύΦ ʅˍˇ P. tobira ˎ ˉʺˊ˅ʰ˄ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˃ʶ 

ʰˊ˔ʽˁʺ ˃ʶʾ˖ˋʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˉʶˊʾˉˇˎ о҈ ʰˉˈ ллΥлл ʷ˖ˌ ˁʰʽ уΥллΣ ˁʰˍˈˉʽ˄ 

ʰˏ˅ʹˋʹ ʷ˖ˌ ˁʰʽ оΣр҈ ʰˉˈ уΥлл ʷ˖ˌ ммΥлл ˁʰʽ ˁʰˍˈˉʽ˄ ˃ʶʾ˖ˋʹ ʷ˖ˌ ˁʰʽ мн҈ ʰˉˈ ммΥлл 

ʷ˖ˌ нлΥллΦ ɶ ˃ʶʾ˖ˋʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˋˍˇ P. tobira ˉʰˊˇˎˋʽʱʸʶˍʰʽ 
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ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ʷ˖ˌ ˁʰʽ ˍʽˌ мтΥлл ˃ʶ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˍʽ˃ʺ ˋˍʽˌ мрΥллΣ ˉʰˊˈ˂ˇ ˉˇˎ ʹ 

ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌ ˍʽ˃ʷˌ ˁʰʽ ˍˇˎ R. alaternus h ˎ˅ʱ˄ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ммΥллΦ ʆˇ ˔ʶʽ˃˗˄ʰ ˁʰʽ 

ʴʽʰ ˍʰ ʵˏˇ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʶʾ˖ˋʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˈ˂ˇ ˍˇ 

ʶʽˁˇˋʽˍʶˍˊʱ˖ˊˇ ʷ˖ˌ ˁʰʽ ˉʶˊʾˉˇˎ мм҈ ʴʽʰ ˍˇ R. alaternus  ˁ ʰʽ ʷ˖ˌ у҈ ʴʽʰ ˍˇ P. tobira. 

   

ɲʽʰˁˏ˃ʰ˄ˋʹ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˋˍʹ˄ ˁˈ˃ʹ ˍ˖˄  
˒ˎˍˇ˒ˊʰˁˍ˗˄ ʰ˄ʱ ʶˉˇ˔ʺ 

 
 
ɳʽˁˈ˄ʰ оΦнуΦ ɲʽʱʴˊʰ˃˃ʰ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ό҈ύ ʰ˄ʱ ʶˉˇ˔ʺ ό˒ʻʽ˄ˈˉ˖ˊˇΣ ˁʰ˂ˇˁʰʾˊʽΣ ˔ʶʽ˃˗˄ʰύ ʰ˄ʱ 

ˍʶˍˊʱ˖ˊˇ ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌ ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ ˒ˎˍˇˏ P. tobira ˁ ʰʽ    

R. alaternus   

ʁʽ ˃ʶˍˊʺˋʶʽˌ ʷʵʶʽ˅ʰ˄ ʶˉʾˋʹˌ ˈˍʽΣ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ ˎ˕ʹ˂˗˄ ʻʶˊ˃ˇˁˊʰˋʽ˗˄ 

ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ ˁʰˍʱ ˍʹ˄ ˉʶˊʾˇʵˇ ˍʹˌ ˅ʹˊʰˋʾʰˌΣ ˍˇ ʶʾʵˇˌ R. alaternus ʵʽʰˍʺˊʹˋʶ 

ˍʹ˄ ˎʴˊʰˋʾʰ ˍʹˌ ˁˈ˃ʹˌ ˍˇˎ ˒ˎˍˇˏΣ ˋʶ ˎ˕ʹ˂ˈˍʶˊˇ ˉˇˋˇˋˍˈ ʰˉˈ ˈˍʽ ˍˇ P. tobiraΦ ɳ˄˗Σ 

ˋʶ ˔ʰ˃ʹ˂ˈˍʶˊˇ ˉˇˋˇˋˍˈ ˁʰʽ ˃ʶ ˁʰ˂ˏˍʶˊʹ ˊˎʻ˃ʽˋˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰΣ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˇ R. 

alaternus ˁ ʰʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ˔ʶʽ˃˗˄ʰΦ 

 

оΦоΦнΦ ɸʱ˃˄ˇʽ ˋʶ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺ 

оΦоΦнΦмΦ ɳˉʾʴʶʽʰ ˉʰ˄ʾʵʰ ʻʱ˃˄˖˄ ˋʶ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺ 

ʅˍʽˌ ˉʰʴʾʵʶˌ ʶʵʱ˒ˇˎˌΣ ˇ ʵʶʾˁˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ {Ƙŀƴƴƻƴ ʵʶʾ˔˄ʶʽ ˈˍʽ ˁʱˍ˖ 

ʰˉˈ ˍʰ ˒ˎˍʱ N. oleander ́  ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʺˍʰ˄ ʶ˂ʰ˒ˊ˗ˌ ˃ʽˁˊˈˍʶˊʹ όнΣлонύ ˋʶ ˋ˔ʷˋʹ 

˃ʶ ˍˇ P. undulatum (2.073) ˃ ʶ pҐ лΣтф όɳʽˁˈ˄ʰ оΦнфύΦ 
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ɳʽˁˈ˄ʰ оΦнфΦ ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʰˋˉˈ˄ʵˎ˂˖˄Σ ˉˇˎ ˋˎ˂˂ʷ˔ˍʹˁʰ˄ ʰˉˈ ˍʰ  tƛǘŦŀƭƭ ˁʱˍ˖ ʰˉˈ N. oleander  ˁ ʰʽ 

P. undulatum όʶˁ˒ˊʰˋ˃ʷ˄ʹ ˃ʶ ʵʶʾˁˍʹ Shannon) 

 

ɶ ʶˉʾʴʶʽʰ ˉʰ˄ʾʵʰΣ ˉˇˎ ʲˊʷʻʹˁʶ ˁʱˍ˖ ʰˉˈ ˍˇ N. oleander  ˁ ʰʽ ˍˇ P. undulatum 

όɳʽˁˈ˄ʰ оΦолύ ʵʶ˄ ʷ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍˇˎˌ όp= 0.760). 

ɮ̀ ˉˈ˄ʵˎ˂ʰ ˈˉ˖ˌ /ƛŎŀŘŜƭƭƛŘŀŜ όɶ˃ʾˉˍʶˊʰύΣ aŜƭȅǊƛŘŀŜ όɼˇ˂ʶˈˉˍʶˊʰύ ˁʰʽ 5ƛŎǘȅƻǇǘŜǊŀ 

όƴȅƳǇƘύ ʲˊʷʻʹˁʰ˄ ˃ˈ˄ˇ ˋʶ ˉʰʴʾʵʶˌ ˁʱˍ˖ ʰˉˈ ˍˇ  P. undulatum, ʁ ˄˗ ʱ˂˂ʰ ʰˋˉˈ˄ʵˎ˂ʰ 

ˈˉ˖ˌ tǎƻŎƻǇǘŜǊŀ ˁʰʽ bŜǳǊƻǇǘŜǊŀ ʲˊʷʻʹˁʰ˄ ˃ˈ˄ˇ ˋʶ ˉʰʴʾʵʶˌ ˍˇˎ N. oleanderΦ ʂˉ˖ˌ 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʽ˗˄, ˎˉʶˊʷ̝ˇˎ˄ ʰˊʽʻ˃ʹˍʽˁʱ ˍʰ  

Formicidae ˃ ʶ ол҈ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄ ɹ ʽʰ ˍˇ N. oleander ˁ ʰʽ ну ҈ ʴʽʰ ˍˇ P. 

undulatum. ʅˍˇ N. oleander ˉʰˊʰˍʹˊʶʾˍʰʽ ˍˇ 17% Isopoda ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

ʰˋˉˈ˄ʵˎ˂˖˄Σ ʶ˄˗ ˋˍˇ P. undulatum ˉʶˊʽˋˋˈˍʶˊʰ ˃ʶ ˉˇˋˇˋˍˈ но҈Φ ʆʰ Collembola 

ʺˍʰ˄ ˉʶˊʽˋˋˈˍʶˊʰ ˋˍˇ N. oleander  ˃ ʶ пΣо҈ ʶ˄˗ ˋˍˇ P. undulatum ̋ ˍʰ˄ о҈Φ ʅʹ˃ʰ˄ˍʽˁˈ 

ˉˇˋˇˋˍˈ ʷ˔ˇˎ˄ ˁʰʽ ˍʰ Phoridae ˃ ʶ рΣт ҈ ˋˍˇ  N. oleander  ˁ ʰʽ уΣр҈ ˋˍˇ P. undulatum. 
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ɳʽˁˈ˄ʰ оΦолΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶˉʾʴʶʽʰˌ ˉʰ˄ʾʵʰˌ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ʻʱ˃˄˖˄ N. oleander ˁ ʰʽ 

P.undulatumΣ ˉˇˎ ˉʰʴʽʵʶˏˍʹˁʰ˄ ˃ʶ ˉʰʴʾʵʶˌ tƛǘŦŀƭƭ  
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ʆʰ ʰˋˉˈ˄ʵˎ˂ʰ ˇ˃ʰʵˇˉˇʽʺʻʹˁʰ˄ ˋˍʰ ˋˎʴʴʶ˄ʺ taxa ˋˍʰ ˇˉˇʾʰ ʰ˄ʺˁˇˎ˄ ʴʽʰ ˄ʰ 

ˋˎʴˁˊʽʻˇˏ˄ ʰ˄ʱ ʶˉˇ˔ʺ όʋʶʽ˃˗˄ʰκɼʰ˂ˇˁʰʾˊʽύΦ ʆˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʰˉˈ мо 

ʊʶʲˊˇˎʰˊʾˇˎ ʷ˖ˌ ˁʰʽ но ɮˉˊʽ˂ʾˇˎ ʺˍʰ˄ ʹ ˕ˎ˔ˊʺ ˉʶˊʾˇʵˇˌ ˍ˖˄ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʽ˗˄ ˁʰʽ 

ˇ˄ˇ˃ʱˋˍʹˁʶ ʋʶʽ˃˗˄ʰˌ ˁʰʽ ˍˇ ʵʽʱˋˍʹ˃ʰ ʰˉˈ ол ɮˉˊʽ˂ʾˇˎ ʷ˖ˌ ˁʰʽ нр ɹˇˎ˄ʾˇˎΣ ʺˍʰ˄ ʹ 

ʻʶˊ˃ʺ ˉʶˊʾˇʵˇˌ ˍ˖˄ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʽ˗˄ ˁʰʽ ˇ˄ˇ˃ʱˋˍʹˁʶ ɼʰ˂ˇˁʰʾˊʽ όɳʽˁˈ˄ʰ оΦомύΦ  

ʃʰˊʰˍʹˊʶʾˍʰʽ ˃ʽʰ ʰˏ˅ʹˋʹ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ʰˋˉˈ˄ʵˎ˂˖˄ ˋˍʰ ˉʶˊʽˋˋˈˍʶˊʰ taxa ˃ʶ ˍʹ˄ 

ʰˏ˅ʹˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˍˇ ɼʰ˂ˇˁʰʾˊʽΣ ʶ˄˗ ʰ˄ˍʾʻʶˍʰ ˋʶ ˁʱˉˇʽʰΣ ˍˇ ˋˏ˄ˇ˂ˈ ˍˇˎˌ ˍˇ 

ʋʶʽ˃˗˄ʰ ˉʰˊʰ˃ʷ˄ʶʽ ˎ˕ʹ˂ˈˍʶˊˇ ˋʶ ˋ˔ʷˋʹ ˃ʶ ʰˎˍˈ ˍˇˎ ɼʰ˂ˇˁʰʽˊʽˇˏΦ  

ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ˋˍʰ ʶˉʽˁˊʰˍʺ taxa ό˃ʶ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˊʽʻ˃ˈ ʰˋˉˈ˄ʵˎ˂˖˄ύ 

ˈˉ˖ˌ Isopoda, Dictyoptera, Diptera ˁʰʽ Formicidae ˇ ʰˊʽʻ˃ˈˌ ʰˋˉˈ˄ʵˎ˂˖ ˄

ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʰˎ˅ʹ˃ʷ˄ˇˌ ˍˇ ɼʰ˂ˇˁʰʾˊʽΦ ʆʰ FormicidaeΣ ˉˇˎ ʶʾ˄ʰʽ ʻʶˊ˃ˈ˒ʽ˂ˇ taxon 

ʷ˔ˇˎ˄ ˋ˔ʶʵˈ˄ ˉʶ˄ˍʰˉ˂ʰˋʽʰˋˍʶʾΣ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʻʶˊ˃ʺˌ ˉʶˊʽˈʵˇˎΦ ʆʰ 

CollembolaΣ ˉˇˎ ʶʾ˄ʰʽ ˉʽˇ ˎʴˊˈ˒ʽ˂ʰ ʶʾ˄ʰʽ ʰˊʽʻ˃ʹˍʽˁʱ ˉʶˊʽˋˋˈˍʶˊʰ ˍʹ˄ ˕ˎ˔ˊʺ 

ˉʶˊʾˇʵˇΦ ʆˈˋˇ ˍʰ Entomobryomorpha ˈˋˇ ˁʰʽ ˍʰ {ƳƛƴǘƘǳǊƛŘŀŜ ˎˉʶˊʷ˔ˇˎ˄ ˍˇ 

ʋʶʽ˃˗˄ʰ ˁʰʽ ˉʶˊʽˇˊʾʸˇ˄ˍʰʽ ˉˇ˂ˏ ˍˇ ɼʰ˂ˇˁʰʾˊʽΣ ʽʵʽʰʾˍʶˊʰ ˍʰ {ƳƛƴǘƘǳǊƛŘŀŜΦ ɾʶʾ˖ˋʹ 

ˍʹ˄ ˕ˎ˔ˊʺ ˉʶˊʾˇʵˇ ʷ̝ˇˎ˄ ʶˉʾˋʹˌΣ ˍʰ Diplopoda όˍʹ ʻʶˊ˃ʺ ˉʶˊʾˇʵˇ ʶʾ˔ʰ˄ ʰˉ˂ʺ 

ˉʰˊˇˎˋʾʰύ ˁʰʽ ˍʰ Hymiptera/Homoptera όˉʶ˄ˍʰˉ˂ʱˋʽʰ ˍʹ˄ ˕ˎ˔ˊʺ ˉʶˊʾˇʵˇύΦ  

ʇˉʱˊ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʰ Isopoda ̱ ˇ ˁʰ˂ˇˁʰʾˊʽΣ ˉˊˇ˒ʰ˄˗ˌ ˂ˈʴ˖ ˉˇˍʾˋ˃ʰˍˇˌΦ ɶ 

ʵʽʰ˒ˇˊʱ ʶʾ˄ʰʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ˋʶ ˈˍʽ ʰ˒ˇˊʱ ˋˍˇ P. undulatum (p < 0,001). 

ɮ˄ˍʾʻʶˍʰ ˍʰ /ƻƭƭŜƳōƻƭŀ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊʰ ˍˇ ˔ʶʽ˃˗˄ʰΦ ɶ ʵʽʰ˒ˇˊʱ ʶʾ˄ʰʽ ˋˍʰˍʽˋˍʽˁʱ 

ˋʹ˃ʰ˄ˍʽˁʺ ˋʶ ˈˍʽ ʰ˒ˇˊʱ ˋˍˇ N. oleander (pҐ лΣлмсύΦ ɲʶ˄ ˎˉʱˊ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ 

ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ όpҐ лΣлтсύ ʰ˄ʱ˃ʶˋʰ ˋˍʰ LǎƻǇƻŘŀ ˋˍˇ N. oleander  ˁʰʽ ˋˍˇ P. 

undulatumΣ ˁʰˍʱ ˍʹ ʻʶˊ˃ʺ ˉʶˊʾˇʵˇΦ 

ʃʰˊʰˍʹˊʶʾˍʰʽ ʶˉʾˋʹˌ ˈˍʽ ˁʰˍʱ ˍʹ˄ ˕ˎ˔ˊʺ ˉʶˊʾˇʵˇ ˋˍʰ Pitfall ˁʱˍ˖ ʰˉˈ ˍˇ N. 

oleander ʲˊʷʻʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ сфф ʰˋˉˈ˄ʵˎ˂ʰΣ ˉˇˎ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ˍʰ сммΣ 

ˉˇˎ ʲˊʷʻʹˁʰ˄ ˁʱˍ˖ ʰˉˈ ˍˇ P. undulatum. ɮ˂˂ʱ ˁʰˍʱ ˍʹ ʻʶˊ˃ʺ ˉʶˊʾˇʵˇ ˋˍˇ N. 

oleander ̡ ˊʷʻʹˁʰ˄ ˋˎ˄ˇ˂ʽˁʱ мΦнлу ʰˋˉˈ˄ʵˎ˂ʰΣ ˉˇˎ ʶʾ˄ʰʽ ˂ʽʴˈˍʶˊʰ ʰˉˈ ˍʰ мΦртфΣ ˉˇˎ 

ʲˊʷʻʹˁʰ˄ ˁʱˍ˖ ʰˉˈ ˍˇ P. undulatum. ɮˎˍˈ ˇ˒ʶʾ˂ʶˍʰʽ ˁˎˊʾ˖ˌ ˋˍʰ мфф Diptera ˁʰʽ ˍʰ 

109 IsopodaΣ ˉˇˎ ʲˊʷʻʹˁʰ˄ ˉʶˊʽˋˋˈˍʶˊʰ ˁʱˍ˖ ʰˉˈ ˍˇ P. undulatum. ɮ˂˂ʱ ˍʰ 

ʰˋˉˈ˄ʵˎ˂ʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋ˔ʶˍʽˁʱ ˉʽˇ ˇ˃ˇʽˈ˃ˇˊ˒ˇ ʶˉʽ˃ʶˊʽˋ˃ˈ ˋʶ taxa ˁ ʱˍ˖ ʰˉˈ ˍˇ  

N. oleander. 
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ɳʽˁˈ˄ʰ оΦомΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶˉʾʴʶʽʰˌ ˉʰ˄ʾʵʰˌ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ʻʱ˃˄˖˄ N. oleander ˁ ʰʽ 

P.undulatumΣ ˉˇˎ ˉʰʴʽʵʶˏˍʹˁʰ˄ ˃ʶ ˉʰʴʾʵʶˌ tƛǘŦŀƭƭ ˍˇ  ʋʶʽ˃˗˄ʰ ˁʰʽ ˍˇ ɼʰ˂ˇˁʰʾˊʽ  

 

3.3.2.2. E˄ ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ ʻʱ˃˄˖˄ ˋʶ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺ 

ʅ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˋˍʰ ˔˖˄ʽʱ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴΣ ˇ ʵʶʾˁˍʹˌ {Ƙŀƴƴƻƴ 

ʵʶʾ˔˄ʶʽ ˈˍʽ ˁʱˍ˖ ʰˉˈ ˍʰ ˒ˎˍʱ  N. oleanderΣ ʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʶʾ˄ʰʽ ˃ ʶʴʰ˂ˏˍʶˊʹ όмΣлпύ 

ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ P. undulatum όлΣтуύ ˃ʶ p= лΣлпф όɳʽˁˈ˄ʰ оΦонύΦ ʅˍʰ ˔˖˄ʽʱ N. oleander 

ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ Aphididae όʰ˒ʾʵʶˌΣ Aphids), Chilopoda ˁ ʰʽ Isopoda ̄ ˇˎ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ 

ˋˍˇ ʶʵʰ˒ʽˁˈ ʵʶʾʴ˃ʰ ˍˇˎ P. undulatumΦ ʅˍˇ P. undulatum ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˈ˃˖ˌ  

Araneae, Diptera (Nematoceraύ ˁʰʽ PhoridaeΣ ˉˇˎ ʵʶ˄ ˎˉʱ́ ˔̌ˎ˄ ˋˍˇ N. oleander. 
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ɳʽˁˈ˄ʰ оΦонΦ ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰΣ ˈˉ˖ˌ ˁʰˍʰ˃ʶˍˊʺʻʹˁʶ ʲʱˋʶʽ ˍ˖˄ ˔˖˄ʽ˗˄ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴ ˋʶ N. oleander 

ˁʰʽ P. undulatum όˋˏ˃˒˖˄ʰ ˃ʶ ˍˇ ʵʶʾˁˍʹ Shannon). 

 

ɶ ˃ʶˋˇˉʰ˄ʾʵʰ όɳʽˁˈ˄ʰ оΦооύΣ ˉˇˎ ʲˊʷʻʹˁʶ ˁʱˍ˖ ʰˉˈ ˍˇ N. oleander  ˁ ʰʽ ˍˇ P. 

undulatum ɻ ʶ˄ ʷ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʸ˗˖˄ ˃ʶˍʰ˅ˏ ˍ˖˄ 

ʵˏˇ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ όp= 0.272). Taxa ʰˋˉˈ˄ʵˎ˂˖˄Σ ˈˉ˖ˌ ˍʰ Araneae, Aphididae, 

Carabidae, Chilopoda, Isoptera, Isopoda, Diptera (Nematoceraύ ˁʰʽ Phoridae 

ʲˊʷʻʹˁʰ˄ ˋˍˇ ʶʵʰ˒ʽˁˈ ʵʶʾʴ˃ʰ ˃ˈ˄ˇ ˍˇˎ ˁʰ˂ˇˁʰʽˊʽˇˏΦ ɳˉʾˋʹˌΣ ˇʽ ˉ˂ʹʻˎˋ˃ˇʾΣ ˉˇˎ 

ˉʰʴʽʵʶˏˍʹˁʰ˄ ʰˉˈ ʰˋˉˈ˄ʵˎ˂ʰ ˈˉ˖ˌ ˍʰ Diptera (larvae) ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˃ʶ ˃ʶʾ˖ˋʹ  

ˍˇ ˁʰ˂ˇˁʰʾˊʽ όpҐ лΦфснύΣ ʶ˄˗ ˁʱˉˇʽʰ ʱ˂˂ʰ ˃ʶ ʰˏ˅ʹˋʹ ˈˉ˖ˌ ˍʰ 9ƴǘƻƳƻōǊȅƻƳƻǊǇƘŀ 

(pҐ лΦуспύΣ ʰ˂˂ʱ ˔˖ˊʾˌ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱΣ ʰ˄ʱ ʶˉˇ˔ʺ ̋  ʰ˄ʱ ˒ˎˍʽˁˈ ʶʾʵˇˌΦ 

ʅˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʰˊʻˊˇˉˈʵ˖˄ ˋʶ ˈ˂ʶˌ ˍʽˌ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʶˌ ˎˉʶˊʷ˔ˇˎ˄ ʰˊʽʻ˃ʹˍʽˁʱ ˍʰ 

Collembola ˋˍˇ N. oleander ˃ʶ нт҈Σ ˉˇˎ ˋˍˇ P. undulatum ˃ ʁ19% ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ 

ʰˊʻˊˇˉˈʵ˖˄ ˍˇˎ ˒ˎˍˇˏΦ ɮ˄ˍʾˋˍˇʽ˔ʰ ˋˍˇ P. undulatum ̱ ʰ ʰˋˉˈ˄ʵˎ˂ʰΣ ˉˇˎ ˎˉʶˊʷ˔ˇˎ˄ 

ʰˊʽʻ˃ʹˍʽˁʱ ʶʾ˄ʰʽ ̱ ʰ Formicidae ˃ ʶ пм҈ ʶ˄˗ ˋˍˇ N. oleander ˃  ʁмф҈Φ ɾʽˁˊʺ ʵʽʰ˒ˇˊʱ 

ˋˍˇ ̄ ˇˋˇˋˍˈ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʰˊʻˊˇˉˈʵ˖˄ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ̀ ˍʰ Acari ˃ ʶ но҈ ˋˍˇ 

N. oleander  ˁ ʰʽ нм҈ ˋˍˇ P. undulatum. 
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ɳʽˁˈ˄ʰ оΦооΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶ˄ʵˈʴʶʽʰˌ ˉʰ˄ʾʵʰˌ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ʻʱ˃˄˖˄ N. oleander ˁ ʰʽ 

P.undulatum, ̍ ˉ˖ˌ ˁʰˍʰ˃ʶˍˊʺʻʹˁʰ˄ ˋˍʰ ˔˖˄ʽʱ .ŜǊƭŜǎŜ-Tullgren 

 

ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˍʰ taxa ˄ʰ ˃ʶ˂ʶˍʹʻˇˏ˄ ˍʹ˄ ˕ˎ˔ˊʺ ˁʰʽ ʻʶˊ˃ʺ ˉʶˊʾˇʵˇ ˁʰˍʱ ˍˇ 

ʵʽʱˋˍʹ˃ʰ ˍ˖˄ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʽ˗˄ ˁʰʽ ˄ʰ ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˇʽ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˋˍʰ ˋˏ˄ˇ˂ʰ 

ˉʰ˄ʾʵʰˌ ˔˖ˊʾˋˍʹˁʰ˄ ˋʶ ʋʶʽ˃˗˄ʰ όмоκн - ноκпύ ˁʰʽ ˋʶ ɼʰ˂ˇˁʰʾˊʽ όолκп - нрκсΣύΣ ˈˉ˖ˌ 

ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶΦ ʆˇ ˋˏ˄ˇ˂ˇ ʰˋˉˈ˄ʵˎ˂˖˄ ʰ˄ʱ ʶˉˇ˔ʺ ˔ʶʽ˃˗˄ʰ-ˁʰ˂ˇˁʰʾˊʽ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦопΦ ɮ˄ ˁʰʽ ˎˉʱˊ˔ˇˎ˄ ˁʱˉˇʽʶˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˈˉ˖ˌ 

ʹ ʰˏ˅ʹˋʹ ˍ˖˄ Formicidae ˍˇ ɼʰ˂ˇˁʰʾˊʽ ˁʰʽ ˍ˖˄ Diptera (larvaeύ ˍˇ ʋʶʽ˃˗˄ʰΣ ʵʶ˄  

ʲˊʷʻʹˁʶ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄Σ ˉˇˎ ˉʰʴʽʵʶˏˍʹˁʰ˄ 

ˍˇ ʋʶʽ˃˗˄ʰ ˃ʶ ˈˋʰ ˉʰʴʽʵʶˏˍʹˁʰ˄ ˍˇ ɼʰ˂ˇˁʰʾˊʽ ˃ʶ pҐ лΣмтΦ ɳ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊˇˎˋʽʱʸʶʽ 

ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽΣ ˁʰˍʱ ˍʹ˄ ˕ˎ˔ˊʺ ˉʶˊʾˇʵˇ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶ˄ʵˈʴʶʽ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄ ˁʱˍ˖ 

ʰˉˈ ˍˇ N. oleander ʁ ʾ˄ʰʽ ˎ˕ʹ˂ˈˍʶˊˇˌ όмно ʱˍˇ˃ʰύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ ʰˊʽʻ˃ˈ ˁʱˍ˖ ʰˉˈ 

ˍˇ P. undulatum όфу ʱˍˇ˃ʰύΣ ˎˉˇʵʹ˂˗˄ˇ˄ˍʰˌ ˁʰ˂ˏˍʶˊʶˌ ˋˎ˄ʻʺˁʶˌ ʴʽʰ ˍʹ˄ ʵʽʰʲʾ˖ˋʹ 

ˍ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄ ˁʰˍʱ ˍˇ ʋʶʽ˃˗˄ʰΦ ɮ˄ˍʾʻʶˍʰΣ ˁʰˍʱ ˍʹ˄ ˕ˎ˔ˊʺ ˉʶˊʾˇʵˇ ˇ ʰˊʽʻ˃ˈˌ ˍ˖˄ 

ʶ˄ʵˈʴʶʽ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄ ˁʱˍ˖ ʰˉˈ ˍˇ N. oleander ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˔ʰ˃ʹ˂ˈˍʶˊˇˌ όмлу 

ʱˍˇ˃ʰύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ˄ ʰˊʽʻ˃ˈ ˁʱˍ˖ ʰˉˈ ˍˇ P. undulatum όмоо ʱˍˇ˃ʰύΦ ɶ ʵʽʰ˒ˇˊʱ 

ʰˎˍʺ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ ʲʽˇ˂ˇʴʽˁˈ ˁˏˁ˂ˇ ˍ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄Φ ɶ ʰˏ˅ʹˋʹ ˍˇˎ ʰˊʽʻ˃ˇˏ 
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ʰˍˈ˃˖˄ ˋˍˇ P. undulatumΣ ˇ˒ʶʾ˂ʶˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˁʰˍʱ сл ʱˍˇ˃ʰ ˍ˖˄ 

Formicidae ˁʰˍʱ ˍˇ ɼʰ˂ˇˁʰʾˊʽΣ ˃ʶ ˉʰˊʱ˂˂ʹ˂ʹ ˃ʶʾ˖ˋʹ ʱ˂˂˖˄ taxa ˈˉ˖ˌ ʶʾ˄ʰʽ ˍʰ 

DipteraΣ ˍʰ Diplopoda ˁ ʰʽ ˍʰ Acari. 

 

 

ɳʽˁˈ˄ʰ оΦопΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶ˄ʵˈʴʶʽʰˌ ˉʰ˄ʾʵʰˌ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ʻʱ˃˄˖˄ N. oleander ˁ ʰʽ P. 

undulatum, ̍ ˉ˖ˌ ˁʰˍʰ˃ʶˍˊʺʻʹˁʰ˄ ˋˍʰ ˔˖˄ʽʱ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴ ʰ˄ʱ ɼʰ˂ˇˁʰʾˊʽκʋʶʽ˃˗˄ʰ 

 

3.3.3. ɲʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌ 

оΦоΦоΦмΦ ɳˉʾʴʶʽʰ ˉʰ˄ʾʵʰ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ 

ʅˍʽˌ ˉʰʴʾʵʶˌ ʶʵʱ˒ˇˎˌΣ ˇ ʵʶʾˁˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ {Ƙŀƴƴƻƴ όɳʽˁˈ˄ʰ оΦорύ 

ʵʶʾ˔˄ʶʽ ˈˍʽ ˁʱˍ˖ ʰˉˈ ˍʰ ˒ˎˍʱ C. sempervirens ́  ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʶʾ˄ʰʽ ˂ ʾʴˇ ˃ʶʴʰ˂ˏˍʶˊʹ  

όнΣонύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ E. camaldulensis όнΣноύ ˃ʶ p= лΦсмΦ ɶ ʵʽʰ˒ˇˊʱ ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ 

5ǊƻǎƻǇƘƛƭƛŘŀŜΣ ʱ˂˂ʶˌ ˇʽˁˇʴʷ˄ʶʽʶˌ ˈˉ˖ˌ Diptera, Embioptera, Hemiptera/Homoptera, 
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Lepidoptera, aŜŎƻǇǘŜǊŀΣ  {ƭǳƎ ˁʰʽ ¢ŜǇƘǊƛǘƛŘŀŜΣ ˉˇˎ ˉʰʴʽʵʶˏˍʹˁʰ˄ ˁʱˍ˖ ʰˉˈ C. 

sempervirens ʰ˂˂ʱ ˈ˔ʽ ˋˍˇ E. camaldulensisΦ ɮ˄ˍʾʻʶˍʰ ˋˍˇ E. camaldulensis 

ˉʰʴʽʵʶˏˍʹˁʰ˄ !ŎǊƛŘƛŘŀŜΣ /ƘƛƭƻǇƻŘŀΣ LǎƻǇƻŘŀ όʶˁˍˈˌ ʰˉˈ !ǊƳŀŘƛƭƭƛŘƛƛŘŀŜ ˁʰʽ 

tƻǊŎŜƭƭƛƻƴƛŘŀŜύΣ [ǳƳōǊƛŎǳƭƛŘŀ ˁʰʽ ¢ŜƴŜōǊƛƻƴƛŘŀŜΣ ˉˇˎ ʵʶ˄ ʲˊʷʻʹˁʰ˄ ˋˍˇ C. 

sempervirens.    

 

 

ɳʽˁˈ˄ʰ оΦорΦ ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʶˉʾʴʶʽʰˌ ˉʰ˄ʾʵʰˌΣ ˉˇˎ ˉʰʴʽʵʶˏˍʹˁʶ ˋʶ Pitfall ˁ ʱˍ˖ ʰˉˈ ˍʹ˄ 

ˁˈ˃ʹ ˍ˖˄ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ ˃ʶ C. sempervirens ˁ ʰʽ E. camaldulensis όʶˁ˒ˊʰˋ˃ʷ˄ʹ ˃ʶ ʵʶʾˁˍʹ Shannon) 

 

ɶ ˉʰ˄ʾʵʰ ʶʵʱ˒ˇˎˌΣ ˉˇˎ ˉʰʴʽʵʶˏˍʹˁʶ ˋˍʽˌ ˉʰʴʾʵʶˌ Pitfall ˁʱˍ˖ ʰˉˈ   

C.sempervirens ˁʰʽ E. camaldulensis όɳʽˁˈ˄ʰ оΦосύΣ ʵʶ˄ ʷ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ 

ʵʽʰ˒ˇˊʱΣ  ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʸ˗˖˄ ˃ʶ pҐ лΣсмсΦ ʃʰˊˈ˂ˇ ˉˇˎ ˇˊʽˋ˃ʷ˄ʰ  ʸ˗ʰ ˎˉʶˊʷ˔ˇˎ˄ 

ʰˊʽʻ˃ʹˍʽˁʱ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˋˍˇ˄ E. camaldulensis  ̫ ˄ʰ˄ˍʽ ˍˇˎ C. sempervirens  

ˈˉ˖ˌ !ŎŀǊƛ όммуҔууΣ p= 0.419), Entomobryomorpha (908>433, p= 0.458), Poduridae 

(445>72, pҐ лΦмпрύΣ ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌΦ  

ʅˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʽ˗˄Σ ˍˇ ʶʾʵˇˌ ʰˋˉˈ˄ʵˎ˂˖˄Σ ˉˇˎ ˎˉʶˊʷ˔ʶʽ 

ʰˊʽʻ˃ʹˍʽˁʱ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ  ˋˍˇ C. sempervirens ˁʰʽ  ˋˍˇ E. camaldulensis  ʁ ʾ˄ʰʽ ˍʰ 

Collembola ˃ʶ нф҈ ˁʰʽ рф҈ ʰ˄ˍʾˋˍˇʽ˔ʰ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʰˍˈ˃˖˄Φ ʃʰʴʽʵʶˏˍʹˁʰ˄ 

ʰˊˁʶˍʱ ʱˍˇ˃ʰ ʰˉˈ ˍʰ  FormicidaeΣ ʰ˂˂ʱ ˁʰˍʶʾ˔ʰ˄ ʷ˄ʰ ˃ʽˁˊˈ ˉˇˋˇˋˍˈ ʰˉˈ ˍˇ ˋˏ˄ˇ˂ˇ 

ˍ˖˄ ʰˊʻˊˇˉˈʵ˖˄ ˃ʶ уΣо҈ ʴʽʰ ˍˇ C. sempervirens  ˁ ʰʽ   пΣт҈ ʴʽʰ ˍˇ E. camaldulensis.    

ʆʰ Acari ˁʰˍ̫̝ ˇˎ˄ ˍˇ ʾʵʽˇ ˉˇˋˇˋˍˈ ˃ʶ р҈ ˋˍˇ C. sempervirens ˁʰʽ ˋˍˇ E. 

camaldulensis. ʆʰ Diplopoda ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˃ʶ ˃ʽˁˊˈ ˉˇˋˇˋˍˈ о҈ όҔлΣн҈ύ, ˍʰ  

Staphylinidae ˃ʶ п҈ όҔм҈ύ ˁʰʽ ˍʰ Diptera ˃ʶ нм҈ όҔтΣр҈ύ ˎˉʶˊʶʾ˔ʰ˄ ʰˊʽʻ˃ʹˍʽˁʱ ˋˍˇ  

C. sempervirens. 
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ɳʽˁˈ˄ʰ оΦосΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʰʴʾʵ˖˄ tƛǘŦŀƭƭ  ˉˇˎ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ˁˈ˃ʹ ˍ˖˄ 

ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ C. sempervirens  ˁ ʰʽ  E. camaldulensis     

 

ʃˊˇˁʶʽ˃ʷ˄ˇˎ  ˍʰ taxa ˄ʰ ˃ʶ˂ʶˍʹʻˇˏ˄ ˍˈˋˇ ˍʹ˄ ˕ˎ˔ˊʺ ˈˋˇ ˁʰʽ ˍʹ ʻʶˊ˃ʺ 

ˉʶˊʾˇʵˇ ˁʰˍʱ ˍˇ ʵʽʱˋˍʹ˃ʰ ˍ˖˄ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʽ˗˄ ˁʰʽ ˄ʰ ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˇʽ 

ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˋˍʰ ˋˏ˄ˇ˂ʰ ˉʰ˄ʾʵʰˌΣ ˔˖ˊʾˋˍʹˁʰ˄ ˋʶ ʋʶʽ˃˗˄ʰ όнлκм - оκоύ ˁʰʽ ˋʶ 

ɼʰ˂ˇˁʰʾˊʽ όмлκо - нмκпΣύΣ ˈˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶΦ ʆˇ ˋˏ˄ˇ˂ˇ ʰˋˉˈ˄ʵˎ˂˖˄ ʰ˄ʱ ʶˉˇ˔ʺ 

ʋʶʽ˃˗˄ʰ-ɼʰ˂ˇˁʰʾˊʽ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦотΦ ɮ˄ ˁʰʽ ˎˉʱˊ˔ˇˎ˄ ˁʱˉˇʽʶˌ 

ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌΣ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˋˍʰˍʽˋˍʽˁʺ ʵʽʰ˒ˇˊʱ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ʶʾʵʹ ʰˋˉˈ˄ʵˎ˂˖˄ 

ˍˇˎ ˔ʶʽ˃˗˄ʰ ʴʽʰ ˍʰ C. sempervirens ˁ ʰʽ E. camaldulensis, ˃  ʁpҐ лΣоооΦ ʆˇ ʾʵʽˇ ʽˋ˔ˏʶʽ 

ˁʰʽ ʴʽʰ ̱ ʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍˇˎ ˁʰ˂ˇˁʰʽˊʽˇˏ ˃  ʁp= 0,37. 

 

 

ɳʽˁˈ˄ʰ оΦотΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʰʴʾʵ˖˄ tƛǘŦŀƭƭ  ˉˇˎ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ˁʱˍ˖ ʰˉˈ ˍʽˌ  ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌ C. 

sempervirens  ˁ ʰʽ  E. camaldulensis  h˄ʱ ʋʶʽ˃˗˄ʰκɼʰ˂ˇˁʰʾˊʽ 
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ʃʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄ ˍˇ ʋʶʽ˃˗˄ʰ ˁʱˍ˖ ʰˉˈ ˍˇ ˍʰ 

C.sempervirens ̋ ˍʰ˄ срп ʱˍˇ˃ʰΣ ˉˇˎ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ ˍʰ ˃ʽˋʱ ʰˉˈ ʰˎˍʱ ˉˇˎ ʲˊʷʻʹˁʰ˄ 

όмΦруу ʱˍˇ˃ʰύ ˁʱˍ˖ ʰˉˈ ˍˇ E. camaldulensis. ʁ ʰˎ˅ʹ˃ʷ˄ˇˌ ʰˊʽʻ˃ˈˌ ʰˍˈ˃˖˄ ˇ˒ʶʾ˂ʶˍʰʽ 

ˁˎˊʾ˖ˌ ˋˍʰ CollembolaΣ ˍʰ ˇˉˇʾʰ ˁʱˍ˖ ʰˉˈ ˍˇ E. camaldulensis ʺˍʰ˄ мΦнрн ˋʶ 

ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʰ Collembola ˁʱˍ˖ ʰˉˈ ˍˇ C. sempervirens, ˉˇˎ ʺˍʰ˄ ˃ˈ˄ˇ ммлΦ ɮˎˍˈ 

˃ˉˇˊʶʾ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ˄ ˏˉʰˊ˅ʹ ˉˇˋˈˍʹˍʰˌ ʰˉˇˋˎ˄ˍʽʻʷ˃ʶ˄ʹˌ ˒ˎˍʽˁʺˌ ˃ʱʸʰˌ, ˉˇˎ 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˁʱˍ˖ ʰˉˈ ˍʰ ʵʷ˄ˍˊʰ ˍˇˎ E. camaldulensis. ɳ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊˇˎˋʽʱʸʶʽ 

ˈ˃˖ˌ ˁʰʽ ˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽΣ ʰ˄ ˁʰʽ ˍʰ Collembola ʶʾ˄ʰʽ ˎʴˊˈ˒ʽ˂ʰ ʰˋˉˈ˄ʵˎ˂ʰΣ ˁʰˍʱ ˍʹ 

ʻʶˊ˃ʺ ˉʶˊʾˇʵˇ ˍʶˍˊʰˉ˂ʰˋʽʱˋˍʹˁʰ˄ ˁʱˍ˖ ʰˉˈ ˍˇ C. sempervirens, ˈˉˇˎ ʰˉˈ ˍʰ ммл 

ό˕ˎ˔ˊʺ ˉʶˊʾˇʵˇˌύ ʰˎ˅ʺʻʹˁʰ˄ ˋˍʰ плу ʱˍˇ˃ʰ όʻʶˊ˃ʺ ˉʶˊʾˇʵˇˌύΦ ɮ˄ˍʾʻʶˍʰΣ ˋˍˇ E. 

camaldulensis ̱ ʰ Collembola ˃ ʶʽ˗ʻʹˁʰ˄ ˉˇ˂ˏΣ ʰˉˈ ˍʰ мΦнрн ό˕ˎ˔ˊʺ - ˎ ʴˊʺ ˉʶˊʾˇʵˇˌύ 

ˋˍʰ ммм όʻʶˊ˃ʺ ς ˅ʹˊʺ ˉʶˊʾˇʵˇˌύΦ ɮ˅ʾʸʶʽ ˍʰ ʶˉʽˋʹ˃ʰ˄ʻʶʾ ˈˍʽ ʹ ˍʶ˂ʶˎˍʰʾʰ 

ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ˍʹˌ ʻʶˊ˃ʺˌ ˉʶˊʽˈʵˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ нмκпΣ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ 

˃ʽʰ ˉʶˊʾˇʵˇ ˃ʶ ʰˁˈ˃ʰ ʰˊˁʶˍʺ ˎʴˊʰˋʾʰΣ ʹ ˇˉˇʾʰ ˃ˉˇˊʶʾ ˄ʰ ʵʽˁʰʽˇ˂ˇʴʺˋʶʽ ˍˇ˄ 

ʰˎ˅ʹ˃ʷ˄ˇ ʰˊʽʻ˃ˈ ʰˉˈ Collembola, ˋˍʹ˄ ʶˉʾʴʶʽʰ ˉʰ˄ʾʵʰΦ ɮ˄ˍʾʻʶˍʰ ˍʰ ʰˎ˅ʹ˃ʷ˄ʰ 

Collembola ˁ ʱˍ˖ ʰˉˈ ˍʰ C. sempervirens ʾ ˋ˖ˌ ʵʽˁʰʽˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʱˊʵʶˎˋʹ ˍ˖˄ 

ˉʰˊʰˁʶʾ˃ʶ˄˖˄ ʶˋˉʶˊʽʵˇʶʽʵ˗˄Φ 

ɮ˄ˍʾʻʶˍʰ ˁʰˍʱ ˍʹ ʻʶˊ˃ʺ ˉʶˊʾˇʵˇ ˍˇ ˋˏ˄ˇ˂ˇ ʰˋˉˈ˄ʵˎ˂˖˄ ˁʱˍ˖ ʰˉˈ ˍˇ 

C.sempervirens, ̄ ʰˊʰˍʹˊʶʾˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˎ ˕ʹ˂ˈˍʶˊˇ ˃ʶ мΦлпф ʱˍˇ˃ʰΣ ʶ˄˗ ˁʱˍ˖ ʰˉˈ ˍˇ 

E. camaldulensis ̋ ˍʰ˄ ˃ˈ˄ˇ суп ʱˍˇ˃ʰΦ ʅˍʹ˄ ʶˉʾʴʶʽʰ ˉʰ˄ʾʵʰΣ ˉˇˎ ʲˊʷʻʹˁʶ ˁʱˍ˖ ˁʰʽ 

ʰˉˈ ˍʽˌ ʵˏˇ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ʰˏ˅ʹˋʹ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˁʰˍʱ ˍʹ ʻʶˊ˃ʺ 

ˉʶˊʾˇʵˇ ˋˍʰ Acari, Coleoptera, Psocoptera, Larvae ˁʰʽ Hemiptera/HomopteraΣ ʶ˄˗ 

ˁʰˍʱ ˍʹ˄ ˕ˎ˔ˊʺ ˉʶˊʾˇʵˇ ˎˉʱˊ˔ʶʽ ʰˏ˅ʹˋʹ ˋˍʰ Araneae, Opiliones ˁʰʽ Diplopoda. 

ɳ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰˁˈ˃ʰ ˁʰʽ ˍʰ Isopoda ˍʰ ˇˉˇʾʰ ˍˈˋˇ ˍˇ ʋʶʽ˃˗˄ʰ ˈˋˇ ˁʰʽ 

ˍˇ ɼʰ˂ˇˁʰʾˊʽ ʶʾ˄ʰʽ ˋ˔ʶʵˈ˄ ˍʶˍˊʰˉ˂ʱˋʽʰ ˋʶ ˉˇˋˈˍʹˍʰ ˁʱˍ˖ ʰˉˈ ˍˇ E. camaldulensis, 

ʶ˄˗ ˁʱˉˇʽʰ ʱ˂˂ʰ taxa ˈˉ˖ˌ Diplopoda ˁʰʽ Diptera ˎˉʶˊʷ˔ˇˎ˄ ʰˊʽʻ˃ʹˍʽˁʱ ˁʱˍ˖ ʰˉˈ 

ˍˇ C. sempervirens.  

оΦоΦоΦпΦ 9˄ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ 

ʅ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˋˍʰ ˔˖˄ʽʱ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴΣ ˇ ʵʶʾˁˍʹˌ {Ƙŀƴƴƻƴ 

ʵʶʾ˔˄ʶʽ ˈˍʽ ˁʱˍ˖ ʰˉˈ ˍʰ ˒ˎˍʱ C. sempervirens  ́  ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ όɳʽˁˈ˄ʰ оΦоуύΣ ʺˍʰ˄ 

˂ʾʴˇ ˃ʶʴʰ˂ˏˍʶˊʹ  όлΣурύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ E. camaldulensis όлΣулύ ˃ʶ pҐлΣсфΦ ɶ ʵʽʰ˒ˇˊʱ 

ˇ˒ʶʾ˂ʶˍʰʽ ˋʶ !ǊŀƴŜŀe, Diptera (larvae), Japygidae (Dipluraύ ˁʰʽ Psocoptera, ˉˇˎ 

ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˋˍˇ ʶʵʰ˒ʽˁˈ ʵʶʾʴ˃ʰ  C. sempervirens   h ˂˂ʱ ˈ˔ʽ ˋˍˇ E. camaldulensis. 

ɮ˄ˍʾʻʶˍʰ ˃ˈ˄ˇ ˋˍˇ˄ E. camaldulensis  ̡ ˊʷʻʹˁʰ˄ 5ƛǇƭǳǊŀΣ CƻǊƳƛŎƛŘŀŜ ˁʰʽ aƻƭƭǳǎŎŀΣ ˉˇˎ 

ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˋˍˇ C. sempervirens.    
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ɳʽˁˈ˄ʰ оΦоуΦ ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˋʶ ʰˋˉˈ˄ʵˎ˂˖˄Σ ˉˇˎ ˁʰˍʰ˃ʶˍˊʺʻʹˁʰ˄ ˋˍʰ ˔˖˄ʽʱ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴ ʰˉˈ 

ʵʶʾʴ˃ʰ ʶʵʱ˒ˇˎˌ ˍˇ ˇˉˇʾˇ ˋˎ˂˂ʷ˔ˍʹˁʶ  ˁʱˍ˖ ʰˉˈ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌ C. sempervirens  ˁ ʰʽ  E. 

camaldulensis όʶˁ˒ˊʰˋ˃ʷ˄ʹ ˃ʶ ʵʶʾˁˍʹ Shannon) 

 

ɶ ˉʰ˄ʾʵʰ ˋˍʰ ˔˖˄ʽʱ ʷ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˋʶ ʶˉʾˉʶʵˇ фр҈ ˋˍˇ 

ˋˏ˄ˇ˂ˇ ˍ˖˄ ʸ˗˖˄ ˃ʶˍʰ˅ˏ C. sempervirens ˁ ʰʽ E. camaldulensis ˃  ʁpҐ лΣлннΦ ʆˇ ˋˏ˄ˇ˂ˇ 

ˁʰʽ ˍʰ ʶʾʵʹ ʰˋˉˈ˄ʵˎ˂˖˄Σ ˉˇˎ ʲˊʷʻʹˁʶ ˋˍʰ ˔˖˄ʽʱ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴ ˃ʶˍʱ ʰˉˈ ʷ˂ʶʴ˔ˇ 

ʶʵʱ˒ˇˎˌΣ ˍˇ ˇˉˇʾˇ ˋˎ˂˂ʷ˔ˍʹˁʶ ˁʱˍ˖ ʰˉˈ ˍʽˌ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌΣ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ 

ɳʽˁˈ˄ʰ оΦофΦ ʆʰ Acari ʰˉˇˍʶ˂ˇˏ˄  ˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ ˇ˃ʱʵʰ ˃ʶˋˇˉʰ˄ʾʵʰˌ όˉʰʴʾʵ˖˄ 

Berlese-¢ǳƭƭƎǊŜƴύ ˁʰʽ ˎˉʶˊʷ˔ˇˎ˄ ʰˊʽʻ˃ʹˍʽˁʱ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʱ˂˂˖˄ ʰˋˉˈ˄ʵˎ˂˖˄Σ ˁʱˍ˖ 

ʰˉˈ C. sempervirens  όпсл ʱˍˇ˃ʰύ ˁʰʽ E. camaldulensis όмлл ʱˍˇ˃ʰύ ˃ʶ сл҈ ʷ˄ʰ˄ˍʽ нс҈ 

ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʰˍˈ˃˖˄ ˁʰʽ ʷ˔ˇˎ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ p= лΣллоΦ ʆʰ 

9ƴǘƻƳƻōǊȅƻƳƻǊǇƘŀ ˋʶ C. sempervirens ˁʰʽ E. camaldulensis ό˃ʶ ун ˁʰʽ му ʱˍˇ˃ʰ 

ʰ˄ˍʾˋˍˇʽ˔ʰύΣ ʷ˔ˇˎ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ pҐлΣлмсΦ ʆʰ tƻŘǳǊƛŘŀŜ ˈ˃˖ˌΣ ʰ˄ 

ˁʰʽ ʲˊʷʻʹˁʰ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʱˍˇ˃ʰ όˋ˔ʶʵˈ˄ ˍʰ ʵʽˉ˂ʱˋʽʰΥ фнғмусύΣ ˋˍˇ˄ E. 

camaldulensis, ɻ ʶ˄ ʷ˔ˇˎ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ p= 0,321. 
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ɳʽˁˈ˄ʰ оΦофΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʰʴʾʵ˖˄ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴ ˋʶ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌ C. sempervirens ˁʰʽ 

E.camaldulensis 

 

ʆʰ Acari h ˉˇˍʶ˂ˇˏ˄ ̱ ˇ сл҈ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄ ̱ ˇˎ C. sempervirens 

ˁʰʽ ˂ʽʴˈˍʶˊˇ ˃ʶ нс҈ ˋˍˇ E. camaldulensis. ʆˇ ʰ˄ˍʾʻʶˍˇ ʲˊʷʻʹˁʶ ˋˍʰ  Collembola ˃ʶ 

˃ʽˁˊˈ ˉˇˋˇˋˍˈ ˋˍˇ C. sempervirensΣ ˉˇˎ ʶʾ˔ʶ но҈ ʶ˄˗ ̀ ˍˇ˄ E. camaldulensis ʁ ʾ˔ʶ рп҈Φ 

ɳˉʾˋʹˌΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˍʰ taxa ˄ʰ ˃ʶ˂ʶˍʹʻˇˏ˄ ˍʹ˄ ˕ˎ˔ˊʺΣ ˈˉ˖ˌ ˁʰʽ ˍʹ ʻʶˊ˃ʺ ˉʶˊʾˇʵˇ 

ˁʰˍʱ ˍˇ ʵʽʱˋˍʹ˃ʰ ˍ˖˄ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʽ˗˄ ˁʰʽ ˄ʰ ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˇʽ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˋˍʰ 

ˋˏ˄ˇ˂ʰ ˉʰ˄ʾʵʰˌΣ ˔˖ˊʾˋˍʹˁʰ˄ ˋʶ ʋʶʽ˃˗˄ʰ όнлκм - оκоύ ˁʰʽ ˋʶ ɯ˄ˇʽ˅ʹ όмлκо - 21/4,), 

ˈˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶΦ ʆˇ ˋˏ˄ˇ˂ˇ ʰˋˉˈ˄ʵˎ˂˖˄ ʰ˄ʱ ʶˉˇ˔ʺ ʋʶʽ˃˗˄ʰκɼʰ˂ˇˁʰʾˊʽ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦплΦ 

 ʁ ˋˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ʰˋˉˈ˄ʵˎ˂˖˄ ʶ˄ʵˈʴʶʽʰˌ ˉʰ˄ʾʵʰˌ ʶʾ˄ʰʽ ˎ˕ʹ˂ˈˍʶˊˇˌ ˋˍˇ 

C. sempervirens ˃ʶ олу ʱˍˇ˃ʰ ˍˇ ʋʶʽ˃˗˄ʰΣ ˉˇˎ ʰˎ˅ʱ˄ʶˍʰʽ ˋʶ прт ˍˇ ɼʰ˂ˇˁʰʾˊʽΣ ʶ˄˗ 

ˋˍˇ E. camaldulensis ʶʾ˄ʰʽ ˔ʰ˃ʹ˂ˈˍʶˊˇˌ ˃ʶ мсм ˁʰʽ нмф ʱˍˇ˃ʰ ʰ˄ˍʾˋˍˇʽ˔ʰΦ 

ʃʰˊʰˍʹˊʶʾˍʰʽ ˃ʽʰ ʰˏ˅ʹˋʹ ˋˍˇ˄ ˉ˂ʹʻˎˋ˃ˈ ˍ˖˄ Collembola ˁʰʽ Larvae ˁʰˍʱ ˍʹ ʻʶˊ˃ʺ 

ˉʶˊʾˇʵˇΦ ɹʵʽʰʽˍʶˊˈˍʹˍʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ taxon AcariΣ ˈˉˇˎ ˍʰ ʱˍˇ˃ʰ ʰˎ˅ʺʻʹˁʰ˄ 

ʰˉˈ нлп ˋʶ нрс ˋˍˇ C. sempervirens, ʁ ˄˗ ˋˍˇ E. camaldulensis ̄ ʰˊʰˍʹˊʺʻʹˁʶ ˃ʶʾ˖ˋʹ 

ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ʰˉˈ мсу ˋʶ ˃ˈ˂ʽˌ он ʱˍˇ˃ʰΦ ɳˉʾˋʹˌΣ ˎˉʱˊ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ 

ʵʽʰ˒ˇˊʱ ʰ˄ʱ ʶˉˇ˔ʺ όʋʶʽ˃˗˄ʰκɼʰ˂ˇˁʰʾˊʽύ ʰ˄ʱ˃ʶˋʰ ˋˍʰ CollembolaΣ ˉˇˎ ʲˊʷʻʹˁʰ˄ 

ˁʱˍ˖ ʰˉˈ ˍˇ C. sempervirens ˃ʶ p= 0.018. 
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ɳʽˁˈ˄ʰ оΦплΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˔˖˄ʽ˗˄ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴ ˋʶ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʶˌ ʶʵʱ˒ˇˎˌ ˁʱˍ˖ ʰˉˈ 

ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌ C. sempervirens  ˁ ʰʽ  E. camaldulensis  h˄ʱ ʋʶʽ˃˗˄ʰκɼʰ˂ˇˁʰʾˊʽ 

 

оΦоΦоΦр ʇˉʷˊʴʶʽʰ ˉʰ˄ʾʵʰ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄  

ʅˍʽˌ ˉʰʴʾʵʶˌ ˁˇˊ˃ˇˏ ˇ ʵʶʾˁˍʹˌ {Ƙŀƴƴƻƴ όɳʽˁˈ˄ʰ оΦпмύ ʵʶʾ˔˄ʶʽ ˈˍʽ ˋˍʹ 

ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʰ C. sempervirens ́  ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʺˍʰ˄ ˃ʽˁˊˈˍʶˊʹ όлΦуоуύ ˋʶ ˋ˔ʷˋʹ ˃ʶ 

ˍˇ˄ E. camaldulensis όлΣфсрύ ˃ʶ pҐ лΣнрΦ ʅˍʽˌ ˉʰʴʾʵʶˌ ˍˇˎ C. sempervirens 

ˉʰˊʰˍʹˊʺʻʹˁʰ˄ 5ƛǇƭƻǇƻŘŀΣ [ŀǊǾŀŜ ˁʰʽ ¢ƘȅǎŀƴǳǊŀΣ ˉˇˎ ʵʶ ʲˊʷʻʹˁʰ˄ ˋˍˇ E. 

camaldulensis. ɮ˄ˍʾˋˍˇʽ˔ʰΣ ˋˍʽˌ ˉʰʴʾʵʶˌ ˍˇˎ E. camaldulensis ̄ ʰˊʰˍʹˊʺʻʹˁʰ˄ Nezara 

viridula όɶ˃ʾˉˍʶˊʰύ ˁʰʽ tǘƛƴƛŘŀŜ όɼˇ˂ʶˈˉˍʶˊʰύΣ ˉˇˎ ʵʶ ʲˊʷʻʹˁʰ˄ ˋˍˇ C.sempervirens.   
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ɳʽˁˈ˄ʰ оΦпмΦ ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʰˋˉˈ˄ʵˎ˂˖˄ ʰˉˈ  ˉʰʴʾʵʶˌ ˁˇˊ˃ˇˏ  ˋʶ ʵʷ˄ˍˊʰ /Φ ǎŜƳǇŜǊǾƛǊŜƴǎ  ˁ ʰʽ   E. 

ŎŀƳŀƭŘǳƭŜƴǎƛǎ όʶˁ˒ˊʰˋ˃ʷ˄ʹ ˃ʶ ɻ ʶʾˁˍʹ Shannon) 

 

ɶ ˉʰ˄ʾʵʰ ˋˍʽˌ ˉʰʴʾʵʶˌ ˁˇˊ˃ˇˏ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʸ˗˖˄ ˃ʶˍʰ˅ˏ C. sempervirens  

ˁʰʽ   E. camaldulensis ʷ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶ pҐ лΣлмфΦ ʁ ˋˎ˄ˇ˂ʽˁˈˌ 

ʰˊʽʻ˃ˈˌ ˁʰʽ ˍʰ ʶʾʵʹ ʰˊʻˊˇˉˈʵ˖˄ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦпнΦ ʅˍʽˌ ˉʰʴʾʵʶˌ  

ˁˇˊ˃ˇˏΣ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʰˊʻˊˇˉˈʵ˖˄ ˋˍˇ C. sempervirens   

ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʰ Drosophilidae ˃ʶ рс҈ όҔол҈ύ ʶ˄˗ ˋˍˇ E. camaldulensis, ʱ˂˂ʶˌ 

ˇʽˁˇʴʷ˄ʶʽʶˌ ʰˉˈ Diptera ˃ ʶ сн҈ όҔпл҈ύΦ 

 

0,00
0,20
0,40
0,60
0,80
1,00
1,20
1,40
1,60
1,80

2
0

 J
a

n

2
7
 J

a
n

3
 F

e
b

1
0

 F
e

b

1
7

 F
e

b

2
4

 F
e

b

3
 M

a
r

1
0

 M
a

r

1
7

 M
a

r

2
4

 M
a

r

3
1

 M
a

r

7
 A

p
r

1
4

 A
p

r

2
1

 A
p

r

ɰ
ʽ
ˇ
ˉ
ˇ
ʽ
ˁ
ʽ
˂
ˈ
ˍ
ʹ
ˍ
ʰ

ɶ˃ʶˊˇ˃ʹ˄ʾʶˌ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʽ˗˄

ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˎˉʷˊʴʶʽʰˌ ˉʰ˄ʾʵʰˌ

Cupressus sempervirens Eucalyptus camaldulensis
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ɳʽˁˈ˄ʰ оΦпнΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʰʴʾʵ˖˄ ˁˇˊ˃ˇˏ ˋʶ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʰ C. sempervirens  ˁ ʰʽ  E. camaldulensis     

 

ɳˉʾˋʹˌΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ  ˍʰ taxa ˄ʰ ˃ʶ˂ʶˍʹʻˇˏ˄ ˍˈˋˇ ˍʹ˄ ˕ˎ˔ˊʺΣ ˈˋˇ ˁʰʽ ˍʹ 

ʻʶˊ˃ʺ ˉʶˊʾˇʵˇ ˁʰˍʱ ˍˇ ʵʽʱˋˍʹ˃ʰ ˍˇˎ ˉʶʽˊʰ˃ʰˍʽˋ˃ˇˏ ˁʰʽ ˄ʰ ʵʽʶˊʶˎ˄ʹʻˇˏ˄ ˇʽ 

ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˋˍʰ ˋˏ˄ˇ˂ʰ ˉʰ˄ʾʵʰˌΣ ˔˖ˊʾˋˍʹˁʰ˄ ˇʽ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʶˌ ˋʶ ʋʶʽ˃˗˄ʰ 

(20/1 - оκоύ ˁʰʽ ˋʶ ɼʰ˂ˇˁʰʾˊʽ όмлκо - нмκпΣύΣ ˈˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶΦ ʆʰ ˋˏ˄ˇ˂ʰ 

ʰˋˉˈ˄ʵˎ˂˖˄ ʰ˄ʱ ʶˉˇ˔ʺ ʋʶʽ˃˗˄ʰκɼʰ˂ˇˁʰʾˊʽ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦпоΦ 

ʇˉʱˊ˔ˇˎ˄ ˁʱˉˇʽʶˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˈˉ˖ˌ ʹ ʰˏ˅ʹˋʹ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ ˋˍʰ Lepidoptera 

ˁʰˍʱ ˍʹ ʻʶˊ˃ʺ ˉʶˊʾˇʵˇ ˁʰʽ ˋˍʰ Coleoptera  ˁ ʰˍʱ ˍʹ˄ ˕ˎ˔ˊʺΦ ʃʰˊʰˍʹˊʶʾˍʰʽ ˈ˃˖ˌ ˈˍʽ 

ˍˊʾʰ ʶʾ˄ʰʽ ˍʰ taxa ˃ʶ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʱˍˇ˃ʰ ʋʶʽ˃˗˄ʰ ˁʰʽ ɼʰ˂ˇˁʰʾˊʽ ˁʰʽ ʴʽʰ ˍʰ ʵˏˇ 

˒ˎˍʽˁʱ ʶʾʵʹΥ ʃˊ˗ˍˇ˄ ˍʰ DipteraΣ ˉˇˎ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊʰ ˁʰʽ ˋˍʽˌ ʵˏˇ ˉʶˊʽˈʵˇˎˌ ˋˍˇ 

C. sempervirens ˃ʶ соуҔпру ʴʽʰ ʋʶʽ˃˗˄ʰ ˁʰʽ слпҔорл ʴʽʰ ɼʰ˂ˇˁʰʾˊʽΣ ʵʶˏˍʶˊˇ˄ ˍʰ 

[ŜǇƛŘƻǇǘŜǊŀ ˁʰʽ ˍˊʾˍˇ˄ ˍʰ /ƻƭŜƻǇǘŜǊŀΦ ɳ˄ʵʽʰ˒ʷˊˇ˄ ʷ˔ˇˎ˄ ʶˉʾˋʹˌΣ ˍʰ Araneae ˁʰʽ ˍʰ 

Hymenoptera ˍʰ ˇˉˇʾʰΣ ʷ˔ˇˎ˄ ˂ʾʴʰ ʱˍˇ˃ʰΣ ʰ˂˂ʱ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰˏ˅ʹˋʹ ˁʰˍʱ ˍʹ 

ʻʶˊ˃ʺ ˉʶˊʾˇʵˇΦ ʆˇ ʋʶʽ˃˗˄ʰ ˁʰʽ ˍˇ ɼʰ˂ˇˁʰʾˊʽ ˍʰ ʰˋˉˈ˄ʵˎ˂ʰ ˋˍˇ C. sempervirens  

ˎˉʶˊʷ˔ˇˎ˄ ʰˊʽʻ˃ʹˍʽˁʱ ʷ˄ʰ˄ˍʽ ʰˎˍ˗˄ ˋˍˇ˄ E. camaldulensis.     
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ɳʽˁˈ˄ʰ оΦпоΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʰʴʾʵ˖˄ ˁˇˊ˃ˇˏ ˋʶ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʰ /Φ ǎŜƳǇŜǊǾƛǊŜƴǎ  ˁʰʽ  9Φ ŎŀƳŀƭŘǳƭŜƴǎƛǎ 

ʰ˄ʱ ʋʶʽ˃˗˄ʰκɼʰ˂ˇˁʰʾˊʽ 

 

3.3.3.4. ɸʶˊ˃ˇˁˊʰˋʾʰ ˁˈ˃ʹˌ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ 

ɴʴʽ˄ʶ ˁʰˍʰʴˊʰ˒ʺ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ, ˃ ʶ ʰʽˋʻʹˍʺˊʶˌ ˉˇˎ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ ˋˍʹ˄ 

ˁˈ˃ʹ ˍ˖˄ ˒ˎˍ˗˄ ʴʽʰ ˍˇ  ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʰˉˈ мл ʊʶʲˊˇˎʰˊʾˇˎ ʷ˖ˌ ˁʰʽ мм ɹˇˎ˄ʾˇˎΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˋˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʻʶˊ˃ˇˁˊʰˋʽ˗˄ ˋˍʹ˄ ˁˈ˃ʹ ˍ˖˄ 

ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ όɳʽˁˈ˄ʰ оΦппύΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʽʰ ʰˏ˅ʹˋʹ ʻʶˊ˃ˇˁˊʰˋʽ˗˄ ʷ˖ˌ ˁʰʽ р Č 

ˋˎ˄ˇ˂ʽˁʱΣ ˁʰˍʱ ˍʽˌ ʻʶˊ˃ʷˌ ˗ˊʶˌ ˍʹˌ ʹ˃ʷˊʰˌΦ ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ˋˍˇ E. camaldulensis ˉʰˊʰˍʹˊʶʾˍʰʽ ˎ˕ʹ˂ˈˍʶˊʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰ ʰˉˈ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΣ ʷ˖ˌ ˁʰʽ лΣр Č ˍʽˌ ˗ˊʶˌ ллΥлл - млΥлл ˁʰʽ 

ˁʰˍˈˉʽ˄ ˃ʽʰ ˃ʶʾ˖ˋʹ ʷ˖ˌ ˁʰʽ лΣр Č ˉʶˊʾˉˇˎΣ ˍʽˌ ˗ˊʶˌ млΥлл ς нлΥллΦ ʅˍˇ 

C.sempervirens ́ ʵʽʰˁˏ˃ʰ˄ˋʹ ʶʾ˄ʰʽ ˉʽˇ ʷ˄ˍˇ˄ʹ ˁʰʽ ʰˁʰ˄ˈ˄ʽˋˍʹΣ ˃ʶ h ˏ˅ʹˋʹ ʷ˖ˌ ˁʰʽ мΣо 

Č ˁ ʰˍʱ ˍˇ ʵʽʱˋˍʹ˃ʰ ллΥлл ς ммΥллΣ ˁʰˍˈˉʽ˄ ˉˍ˗ˋʹ ʷ˖ˌ ˁʰʽ лΣр ˍʽˌ ˗ˊʶˌ мнΥлл ς 16:00, 

ˉˇˎ ʰˁˇ˂ˇˎʻʺʻʹˁʶ ʰˉˈ ʰˏ˅ʹˋʹ ˉʶˊʾˉˇˎ ˁʰˍʱ лΣт ̌ C h ˉˈ мсΥлл ʷ˖ˌ мтΥллΦ   
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ɲʽʰˁˏ˃ʰ˄ˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʹ˄ ˁˈ˃ʹ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄  

 

 
 
ɳʽˁˈ˄ʰ оΦппΦ ʅˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʻʶˊ˃ˇˁˊʰˋʽ˗˄Σ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʰ˄ʱ 

ˍʶˍˊʱ˖ˊˇ ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌ ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍ˗˄  

ɳΦcamaldulensis ό˃ˉ˂ʶύΣ C. sempervirens όˁˈˁˁʽ˄ˇύ ˁʰʽ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ό˃ʰˏˊˇύΦ 

 

ʂˉ˖ˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦпрΣ ˎˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʷˌ ˋˍʹ ʵʽʰˁˏ˃ʰ˄ˋʹ 

ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˍʹˌ ˁˈ˃ʹˌ ˍ˖˄ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄Σ ʰ˄ʱ ʶˉˇ˔ʺ όɯ˄ ˇʽ˅ʹκʋʁ ʽ˃˗˄ʰύΦ ɰʱˋʶʽ 

ˍ˖˄ ̄hˊʰˍʹˊʺˋʶ˖˄Σ ˇʽ ʵʽʰ˒ˇˊʷˌ ʰˎˍʷˌ ʰˁˇ˂ˇˎʻˇˏ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˉˇˎ 

ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ˋˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˉʰˊʱʴˊʰ˒ˇ ˃ʶ ˃ʽˁˊʷˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ʰ˄ʱ 

ʶˉˇ˔ʺΦ ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰ ˍˇ ʋʁ ʽ˃˗˄ʰ ˁʰʽ ˍʹ˄ ɯ˄ ˇʽ˅ʹ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˉʽˇ ˇ˃ʰ˂ʷˌ  

ʻʶˊ˃ˇˁˊʰˋʽʰˁʷˌ ˃ʶˍʰʲˇ˂ʷˌ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ ɳΦ ŎŀƳŀƭŘǳƭŜƴǎƛǎ ˁʰʽ ˃ʶ ˃ʽˁˊˈˍʶˊʹ 

ʰˉˈˁ˂ʽˋʹ ʰˉˈ ˍʹ˄ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ʻʶˊ˃ˇˁˊʰˋʽʰˁʺ ʵʽʰˁˏ˃ʰ˄ˋʹΦ ɮ˄ˍʾʻʶˍʰ ˁʰʽ ʴʽʰ ˍʰ 

˔ˊˇ˄ʽˁʱ ʵʽʰˋˍʺ˃ʰˍʰ ˉˇˎ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʰ˄Σ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ C. sempervirens 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʽʰ ʶ˂ʰ˒ˊ˗ˌ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈˁ˂ʽˋʹ ˃ʶ ˉˍ˗ˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˍʰ 

˔ˊˇ˄ʽˁʱ ʵʽʰˋˍʺ˃ʰˍʰ мнΥлл ς мсΥлл ˍʹ˄ ɯ˄ ˇʽ˅ʹ ˁʰʽ ˉʶˊʾˉˇˎ мнΥлл ς мрΥлл ˍˇ ʋʁ ʽ˃˗˄ʰΦ 

ɳˉʾˋʹˌ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ C. sempervirens ̄ʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʻʶˊ˃ˇˁˊʰˋʽʰˁʺ 

ʵʽʰˁˏ˃ʰ˄ˋʹ ʰˎ˅ˇ˃ʶʽ˗ˋʶ˖˄Σ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ˁʰʽ ʰˉˈ ʰˎˍʺ˄ ˍʹˌ ɯ˄ ˇʽ˅ʹˌΦ 
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ɲʽʰˁˏ˃ʰ˄ˋʹ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˋˍʹ˄ ˁˈ˃ʹ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ ʰ˄ʱ 

ɯ˄ˇʽ˅ʹκʋʶʽ˃˗˃˄ʰ 
 

 
 
ɳʽˁˈ˄ʰ оΦпрΦ ʅˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ʻʶˊ˃ˇˁˊʰˋʽ˗˄Σ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʰ˄ʱ 

ˍʶˍˊʱ˖ˊˇ ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌ ʰ˄ʱ ʶˉˇ˔ʺ όɯ˄ ˇʽ˅ʹκʋʁ ʽ˃˗˄ʰύΣ ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋˍʹ˄ 

ˁˈ˃ʹ ˍ˖˄ ˒ˎˍ˗˄  ɳΦ  camaldulensis ό˃ˉ˂ʶύΣ C. sempervirens όˁˈˁˁʽ˄ˇύ ˁʰʽ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ό˃ʰˏˊˇύΦ 

 

оΦоΦоΦрΦ ʅ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˁˈ˃ʹˌ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄  

ɴʴʽ˄ʶ ˁʰˍʰʴˊʰ˒ʺ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˃ʶ ʰʽˋʻʹˍʺˊʶˌ ˉˇˎ ˍˇˉˇʻʶˍʺʻʹˁʰ˄ 

ˋˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍ˗˄ ʴʽʰ ˍˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ʰˉˈ мл ʊʶʲˊˇˎʰˊʾˇˎ ʷ˖ˌ ˁʰʽ мм 

ɹˇˎ˄ʾˇˎΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ ˋˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˍʹˌ ˁˈ˃ʹˌ ˍ˖˄ 

ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ όɳʽˁˈ˄ʰ оΦпсύΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍˇ E. camaldulensis ˃ʽʰ ˃ʶʾ˖ˋʹΣ ˋʶ 

ˋ˔ʷˋʹ ˃ʶ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ʷ˖ˌ ˁʰʽ мΣр҈  ʰˉˈ ллΥлл ʷ˖ˌ мнΥллΣ ˁʰˍˈˉʽ˄ 

˃ʽʰ ʰˏ˅ʹˋʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ʷ˖ˌ ˁʰʽ оΣр҈  ʰˉˈ мнΥлл ʷ˖ˌ нлΥлл ˁʰʽ ˁʰˍˈˉʽ˄ 

ˉʱ˂ʽ ˃ʶʾ˖ˋʹ нлΥлл ς ллΥллΦ ɮ˄ˍʾʻʶˍʰΣ ˋˍˇ C. sempervirens  ́ ʵʽʰˁˏ˃ʰ˄ˋʹ ˋ˔ʶˍʽˁʺˌ 

ˎʴˊʰˋʾʰˌ ʰ˄ʱ ʶʽˁˇˋʽˍʶˍˊʱ˖ˊˇ ʶʾ˄ʰʽ ˉʽˇ ʷ˄ˍˇ˄ʹΣ ˃ʶ ˃ʶʾ˖ˋʹ ʷ˖ˌ ˁʰʽ р% ̱ ʽˌ ̠ ˊʶˌ ллΥлл 

- мнΥлл ˁʰʽ ˁʰˍˈˉʽ˄ ˃ʽʰ ʰˏ˅ʹˋʹ ˁʰʽ лΣу҈ ˉʶˊʾˉˇˎΣ ˍʽˌ ˗ˊʶˌ мнΥлл ς мрΥллΣ ˉˇˎ 

ʰˁˇ˂ˇˎʻʶʾˍʰʽ ʰˉˈ ˃ʶˍʰʲʰ˂˂ˈ˃ʶ˄ʹ ˁʰʽ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ ˃ʶʾ˖ˋʹΦ 
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ɲʽʰˁˏ˃ʰ˄ˋʹ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˋˍʹ˄ ˁˈ˃ʹ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄  

 

 
 
ɳʽˁˈ˄ʰ оΦпсΦ ʅˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌΣ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʰ˄ʱ 

ˍʶˍˊʱ˖ˊˇ ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌΣ ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍ˗˄  

ɳΦcamaldulensis ό˃ˉ˂ʶύΣ C. sempervirens όˁˈˁˁʽ˄ˇύ ˁʰʽ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ό˃ʰˏˊˇύΦ 

 

ʂˉ˖ˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦптΣ ˎˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʷˌ ˋˍʹ ʵʽʰˁˏ˃ʰ˄ˋʹ 

ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˍʹˌ ˁˈ˃ʹˌ ˍ˖˄ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄Σ ʰ˄ʱ ʶˉˇ˔ʺ όɯ˄ ˇʽ˅ʹκʋʁ ʽ˃˗˄ʰύΦ  

ɰʱˋʶʽ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Σ ˇʽ ʵʽʰ˒ˇˊʷˌ ʰˎˍʷˌ ʰˁˇ˂ˇˎʻˇˏ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˉˇˎ 

ˉʰˊˇˎˋʽʱˋˍʹˁʰ˄ ˋˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˉʰˊʱʴˊʰ˒ˇ ˃ʶ ˃ʽˁˊʷˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˁʰˍʱ 

ˍʹ˄ ɯ˄ ˇʽ˅ʹΦ ʆˇ ʋʁ ʽ˃˗˄ʰ ˈ˃˖ˌ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ C. sempervirens ̄ʰˊˇˎˋʽʱʸʶˍʰʽ ˃ʽʰ 

ʵʽʰ˒ˇˊʶˍʽˁʺ ʶʽˁˈ˄ʰΣ ˃ʶ ˋˎ˄ʶ˔ʽʸˈ˃ʶ˄ʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ʷ˖ˌ ˁʰʽ мл҈Σ ˃ʶ 

ʷ˄ˍˇ˄ʶˌ ʵʽʰˁˎ˃ʱ˄ˋʶʽˌ ˁʰˍʱ ˍʽˌ ллΥлл ς муΥллΣ ˉˇˎ ʰˁˇ˂ˇˎʻʶʾˍʰʽ ʰˉˈ ʰˏ˅ʹˋʹΦ ɶ 

ʰˏ˅ʹˋʹ ˍʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˋˍˇ C. sempervirens, hˁˇ˂ˇˎʻʶʾ ˍʹ˄ ʰˍ˃ˇˋ˒ʰʽˊʽˁʺ ό˃ʶ 

ʰˏ˅ʹˋʹ ʷ˖ˌ ˁʰʽ н҈ ˉʶˊʽˋˋˈˍʶˊˇύ, ʰ˂˂ʱ ʷˊ˔ʶˍʰʽ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ ˃ʶʾ˖ˋʹΣ ˉˇˎ 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍˇ ɳΦ ŎŀƳŀƭŘǳƭŜƴǎƛǎΦ 
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ɲʽʰˁˏ˃ʰ˄ˋʹ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌ ˋˍʹ˄ ˁˈ˃ʹ ʵʶ˄ʵˊˇˋˍˇʽ˔ʽ˗˄ ʰ˄ʱ 

ɯ˄ ˇʽ˅ʹκʋʁ ʽ˃˗˄ʰ 

 
 
ɳʽˁˈ˄ʰ оΦптΦ ʅˎʴˁˊʽˍʽˁˈ ʵʽʱʴˊʰ˃˃ʰ ʵʽʰˁˏ˃ʰ˄ˋʹˌ ˋ˔ʶˍʽˁʺˌ ˎʴˊʰˋʾʰˌΣ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʶˍˊʺˋʶ˖˄ ʰ˄ʱ 

ˍʶˍˊʱ˖ˊˇ ʹ˃ʶˊʺˋʽʰˌ ˃ʷˍˊʹˋʹˌ ʰ˄ʱ ʶˉˇ˔ʺ όɯ˄ ˇʽ˅ʹκʋʁ ʽ˃˗˄ʰύΣ ʰˉˈ ʰʽˋʻʹˍʺˊʶˌ ˍˇˉˇʻʶˍʹ˃ʷ˄ˇˎˌ ˋˍʹ˄ 

ˁˈ˃ʹ ˍˇˎ ˒ˎˍˇˏ  ɳΦ  camaldulensis ό˃ˉ˂ʶύΣ C. sempervirens όˁˈˁˁʽ˄ˇύ ˁʰʽ ʰˍ˃ˈˋ˒ʰʽˊʰˌ ό˃ʰˏˊˇύΦ 

 

оΦоΦп ɮˎˍˇ˒ˎʺ ʵʷ˄ˍˊʰ 

оΦоΦпΦм  ɳˉʾʴʶʽʰ ˉʰ˄ʾʵʰ ʰˎˍˇ˒ˎ˗˄ ʵʷ˄ˍˊ˖˄ 

ʅˍʽˌ ˉʰʴʾʵʶˌ ʶʵʱ˒ˇˎˌΣ ˇ ʵʶʾˁˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ {Ƙŀƴƴƻƴ όɳʽˁˈ˄ʰ оΦпуύΣ 

ʵʶʾ˔˄ʶʽ ˈˍʽ ˁʱˍ˖ ʰˉˈ ˍʰ ˒ˎˍʱ T. parviflora ̋ ˍʰ˄ ˃ʶʴʰ˂ˏˍʶˊʹ όмΣсфнύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ  

Nicotiana glauca  (1,590). 

 

 

ɳʽˁˈ˄ʰ оΦпуΦ ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˃ʶ ʵʶʾˁˍʹ Shannon ̱ ˖˄  Pitfall ̀  ʁT. parviflora ˁ ʰʽ N. glauca 
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ȸɘɞˊɞɘəɘɚɧŰɖŰŬ ŮˊɑɔŮɘŬɠ ˊŬɜɑŭŬɠ

Tamarix parviflora Nicotiana glauca
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ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˋˍˇ ʽʻʰʴʶ˄ʷˌ ˒ˎˍˈΣ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ ˈˍʽ 

ˉʰʴʽʵʶˏˍʹˁʰ˄ ʰˋˉˈ˄ʵˎ˂ʰ ˁ ʱˍ˖ ʰˉˈ ˍˇ T. parviflora ̄ ˇˎ ʵʶ˄ ʲˊʷʻʹˁʰ˄ ˋˍʹ N. glauca, 

ˈˉ˖ˌ 5ƛǇǘŜǊŀ όbŜƳŀǘƻŎŜǊŀύΣ IŜƳƛǇǘera/Homoptera, Latridiidae (Coleoptera), 

Orthoptera (other), Staphylinidae (ColeopteraύΣ ¢ƘȅǎŀƴƻǇǘŜǊŀ ˁʰʽ ±ŜǎǇƛŘŀŜΦ 

ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰΣ  ́ˉʰ˄ʾʵʰ ʶʵʱ˒ˇˎˌΣ ˉˇˎ ˉʰʴʽʵʶˏˍʹˁʶ ˋˍʽˌ  ˉʰʴʾʵʶˌ tƛǘŦŀƭƭ  ˁʱˍ˖ ʰˉˈ   

T. parviflora ˁ ʰʽ N. glauca όɳʽˁˈ˄ʰ оΦпфύ ʵʶ˄ ʷ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱΣ  ˋˍˇ 

ˋˏ˄ˇ˂ˇ ˍ˖˄ ʸ˗˖˄ ˃ʶˍʰ˅ˏ ˍˇˎˌΣ ˃ʶ pҐ лΣутуΣ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʰ˄ʱ˃ʶˋʰ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 

ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ʰˊʻˊˇˉˈʵ˖˄  pҐ лΣфрнΦ ʆʰ ɹˋˈˉˇʵʰ  ˉʰʴʽʵʶˏˍʹˁʰ˄ ˃ʶ ʰˊˁʶˍʱ ˃ʶʴʱ˂ˇ 

ʰˊʽʻ˃ˈ ʰˍˈ˃˖˄ ˋˍˇ T. parviflora ʅˍʹ˄ ʁʽˁˇʴʷ˄ʶʽʰ !ǊƳŀŘƛƭƭƛŘƛƛŘŀŜ ʰ˄ ˁʰʽ ˎˉʶˊʷ˔ˇˎ˄ 

ʰˊʽʻ˃ʹˍʽˁʱ ˍʰ ʱˍˇ˃ʰ ˉˇˎ ˉʰʴʽʵʶˏˍʹˁʰ˄ ˋˍˇ T. parviflora  ̀ ʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ  N. glauca  

(2.160>406), ʵʶ˄ ˎˉʱˊ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶ pҐ лΣлтрΦ ʅˍʹ˄ 

ʁʽˁˇʴʷ˄ʶʽʰ tƻǊŎŜƭƭƛƻƴƛŘŀŜ όмнфҔуύ ˎˉʱˊ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶ p= 

лΣллрΦ ʅˍʰ ˎˉˈ˂ˇʽˉʰ LǎƻǇƻŘŀ όʱ˂˂ʰύ ʰ˄ ˁʰʽ ˎˉʱˊ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʰˊʽʻ˃ʹˍʽˁʺ ʵʽʰ˒ˇˊʱ 

όрпрҔммоύ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶ pҐ лΣмпмΦ ɲʶ˄ ˎˉʱˊ˔ʶʽ 

ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶ pҐ лΣрол ˇˏˍʶ ˋˍˇ taxon Acari (55<83). 
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ɳʽˁˈ˄ʰ оΦпфΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʰʴʾʵ˖˄ tƛǘŦŀƭƭ  ˋʶ  T. parviflora ˁ ʰʽ N. glauca 

 

 ʆˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ɹˋˇˉˈʵ˖˄ ό!ǊƳŀŘƛƭƭƛŘƛƛŘŀŜΣ  tƻǊŎŜƭƭƛƻƴƛŘŀŜ ˁʰʽ LǎƻǇƻŘŀ other) 

ˋˍˇ T. parviflora ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˄ʰ ˎˉʶˊʷ˔ˇˎ˄ ʰˊʽʻ˃ʹˍʽˁʱ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʱ˂˂˖˄ 

ʰˊʻˊˇˉˈʵ˖˄Σ ˃ʶ ˉˇˋˇˋˍˈ см҈Σ ʶ˄˗ ˋˍʹ  N. glauca  ʺˍʰ˄ ˃ˈ˄ˇ мн҈Φ ɮ˂˂ʱ  ˍʰ 

Formicidae  ̀ ˍˇ T. parviflora ʺˍʰ˄ мт҈Σ ʶ˄˗ ˋˍʹ  N. glauca  44% ʁ ˉʽˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ 

ʰˍˈ˃˖˄. Th  Collembola ̀ ˍʹ N. glauca ˎ ˉʶˊʷ˔ˇˎ˄ ʰˊʽʻ˃ʹˍʽˁʱ ˃ʶ нм҈ ʷ˄ʰ˄ˍʽ ˍˇˎ лΣн҈ 

ˋˍˇ T. parviflora h ˂˂ʱ ʵʶ˄ ʷ˔ˇˎ˄ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶ pҐ лΦомсΦ ʆʰ Acari 

ˉˇˎ ʷ˔ˇˎ˄ ˃ʽˁˊˈ ˉˇˋˇˋˍˈ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʰˊʻˊˇˉˈʵ˖˄ ˁʰʽ ˋˍʰ ʵˏˇ ʶʾʵʹ 

ʵʷ˄ˍˊ˖˄ ʶ˃˒ʰ˄ʾʸˇˎ˄ мΣф҈Φ 
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 оΦоΦпΦпΦ 9˄ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ ʰˎˍˇ˒ˎ˗˄ ʵʷ˄ˍˊ˖˄ 

ʅ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˋˍʰ ˔˖˄ʽʱ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴΣ ˇ ʵʶʾˁˍʹˌ {Ƙŀƴƴƻƴ 

όɳʽˁˈ˄ʰ оΦрлύΣ ʵʶʾ˔˄ʶʽ ̍ ˍʽ ˁʱˍ˖ ʰˉˈ ˍʰ ˒ˎˍʱ T. parviflora ̋ ˍʰ˄ ˃ʶʴʰ˂ˏˍʶˊʹ όлΣртнύ ˋʶ 

ˋ˔ʷˋʹ ˃ʶ ˍˇ  N. glauca (0,334). 

 

 

ɳʽˁˈ˄ʰ оΦрлΦ ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˃ʶ ʵʶʾˁˍʹ Shannon ̱ ˖˄ ˔˖˄ʽ˗˄ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴ ˋʶ T. parviflora ˁ ʰʽ 

N.glauca 

 

ɶ ˉʰ˄ʾʵʰ ˋˍʰ ˔˖˄ʽʱΣ ʰˉˈ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʸ˗˖˄Σ ʵʶ˄ ʷ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ 

ʵʽʰ˒ˇˊʱ p= 0,333Σ ʰ˂˂ʱ ˇˏˍʶ ˁʰʽ ʰ˄ʱ˃ʶˋʰ ˋʶ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ taxa ʰˊʻˊˇˉˈʵ˖˄ ˍ˖˄  

ʵˏˇ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ T. parviflora ˁʰʽ N. glauca. ʁ ˋˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˍʰ ʶʾʵʹ 

ʰˊʻˊˇˉˈʵ˖˄  ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦрмΦ 
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ɳʽˁˈ˄ʰ оΦрмΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉʰʴʾʵ˖˄ .ŜǊƭŜǎŜ-¢ǳƭƭƎǊŜƴ  ˋʶ  ʆΦ ǇŀǊǾƛŦƭƻǊŀ ˁʰʽ N.  glauca  

 ʅˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʽ˗˄Σ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ʶˉʾ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ 

ʰˋˉˈ˄ʵˎ˂˖˄ ʶʾ˔ʶ ˍˇ taxon Larvae ˁʰʽ ˋˍʰ ʵˏˇ ʵʷ˄ˍˊʰ ˃ʶ тр҈ ˋˍˇ ʆΦ ǇŀǊǾƛŦƭƻǊŀ ˁʰʽ 

рл҈ ˋˍʹ N. glauca. ɳ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˁʰʽ ˍʰ  CollembolaΣ ˉˇˎ ʰ˄ ˁʰʽ ˋˍˇ ʆΦ 

parviflora ʁ ʾ˄ʰʽ л҈ ˋˍˇ bΦ ƎƭŀǳŎŀ ʶʾ˄ʰʽ нм҈Φ 

3.4.5. ʇˉʷˊʴʶʽʰ ˉʰ˄ʾʵʰ 

ʅ˔ʶˍʽˁʱ ˃ʶ ˍʽˌ ˃ʶˍˊʺˋʶʽˌ ˍ˖˄ ʰˊʻˊˇˉˈʵ˖˄ ˉˇˎ ˉʰʴʽʵʶˏˍʹˁʰ˄ ˋˍʽˌ ˉʰʴʾʵʶˌ ˍ˖˄ 

ˁˇˊ˃˗˄Σ ˇ ʵʶʾˁˍʹˌ {Ƙŀƴƴƻƴ ʵʶʾ˔˄ʶʽ ˈˍʽ ˁʱˍ˖ ʰˉˈ ˍʰ ˒ˎˍʱ ʆΦ ǇŀǊǾƛŦƭƻǊŀ ʹ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʺˍʰ˄ ˂ʾʴˇ ˃ʶʴʰ˂ˏˍʶˊʹ όлΣуопύ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ  N.glauca  όлΣумнύ ˁʰʽ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦрнΦ 

 

ɳʽˁˈ˄ʰ оΦрнΦ ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˃ʶ ʵʶʾˁˍʹ Shannon ̱ ˖˄  ˉʰʴʾʵ˖˄ ˁˇˊ˃˗˄ ˋʶ  ʆΦ ǇŀǊǾƛŦƭƻǊŀ                         
ˁʰʽ ɿΦ glauca 
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ɶ ˉʰ˄ʾʵʰ ˋˍʽˌ ˉʰʴʾʵʶˌ ˁˇˊ˃ˇˏΣ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʸ˗˖˄Σ ʵʶ˄ ʷ˔ʶʽ ˋˍʰˍʽˋˍʽˁʱ 

ˋʹ˃ʰ˄ˍʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ  ʆΦ ǇŀǊǾƛŦƭƻǊŀ ˁʰʽ N. glauca ˃ ʁ pҐ лΣннл ʰ˂˂ʱ ˇˏˍʶ 

ʰ˄ʱ˃ʶˋʰ ˋʶ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ taxa ʰˊʻˊˇˉˈʵ˖˄Φ ʁ ˋˎ˄ˇ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ˁʰʽ ˍʰ taxa 

ʰˊʻˊˇˉˈʵ˖˄  ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ ɳʽˁˈ˄ʰ оΦроΦ 

 

 

ɳʽˁˈ˄ʰ оΦроΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ˎˉʷˊʴʶʽ˖˄ ˉʰʴʾʵ˖˄ ˁˇˊ˃ˇˏ  ˋʶ   ʆΦ ǇŀǊǾƛŦƭƻǊŀ ˁʰʽ N. glauca 

 

 ʅˍʽˌ ˉʰʴʾʵʶˌ ˁˇˊ˃ˇˏ ˍ˖˄  ʆΦ ǇŀǊǾƛŦƭƻǊŀ ˁʰʽ ɿΦ ƎƭŀǳŎŀ ˋˍˇ ˋˏ˄ˇ˂ˇ ʰˊʻˊˇˉˈʵ˖˄ 

ˎˉʶˊʷ˔ˇˎ˄˄ ʰˊʽʻ˃ʹˍʽˁʱ ˍʰ Diptera ˃ʶ ст҈ ˋˍ  ʆΦ ǇŀǊǾƛŦƭƻǊŀ ˁʰʽ пу҈ ˋˍʹ N. glauca. 

ɳˉʾˋʹˌ ˎˉʶˊʷ˔ˇˎ˄ ʰˊʽʻ˃ʹˍʽˁʱ ˋˍˇ ʆΦ ǇŀǊǾƛŦƭƻǊŀ ˍʰ Hemiptera (pҐ лΣмптύ ˃ʶ мо҈ 

όҔлΣс҈ύ ˁʰʽ ˍʰ Isopoda (pҐ лΣлрпύ ˃ʶ р҈ όҔ л҈ύΦ ɮ˄ˍʾʻʶˍʰ ˍʰ Formicidae (p= 0,147) 

ˉʰˊʰˍʹˊʶʾˍʰʽ ˄ʰ ˎˉʶˊʷ˔ˇˎ˄ h ˊʽʻ˃ʹˍʽˁʱ ˋˍˇ N. glauca ˃ ʶ пн҈ (> 5%). 

 

оΦоΦрΦ ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ʰ˄ʱ ʸʶˏʴʹ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ʴʽʰ ʶˉʾʴʶʽʰΣ 

ʶ˄ʵˈʴʶʽʰ ˁʰʽ ˎˉʷˊʴʶʽʰ ˉʰ˄ʾʵʰ 

 ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʰ˅ʽˇ˂ˇʴʹʻˇˏ˄ ˋˍˇ ˋˏ˄ˇ˂ˈ ˍˇˎˌ ˍʰ ˉʶʽˊʰ˃ʰˍʽˁʱ ʸʶˏʴʹ ˒ˎˍ˗˄ 

ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˇ ʃʾ˄ʰˁʰˌ оΦмΣ ˈˉˇˎ ˋˎʴˁʶ˄ˍˊ˗ʻʹˁʰ˄ ˇʽ ˍʽ˃ʷˌ ʰˉˈ ˍˇ ʵʶʾˁˍʹ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ όShannonύΣ ʴʽʰ ʶˉʾʴʶʽʰΣ ʶ˄ʵˈʴʶʽʰ ˁʰʽ ˎˉʷˊʴʶʽʰ ˉʰ˄ʾʵʰΦ 

ʃʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʰ˄ʱ ˉʶʽˊʰ˃ʰˍʽˁˈ ʸʶˏʴˇˌ ˒ˎˍ˗˄ ˁʰʽ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰʽ ˃ʶ ˉʽˇ ʷ˄ˍˇ˄ʹ 

ʴˊʰ˒ʺ ˇʽ ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌΦ ʂˉ˖ˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍʹ˄ ʶ˄ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ ˍʰ ʽʻʰʴʶ˄ʺ 

˒ˎˍʽˁʱ ʶʾʵʹ ʷ˔ˇˎ˄ ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΦ ʅˍʹ˄ ʶˉʾʴʶʽʰ ˉʰ˄ʾʵʰ ʹ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʶʾ˄ʰʽ ˎ˕ʹ˂ˈˍʶˊʹ ˋˍʰ ʽʻʰʴʶ˄ʺ ʵʷ˄ˍˊʰ ˃ʶ ˍˇ C. sempervirens ˄ ʰ 
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ˉʰˊˇˎˋʽʱʸʶʽ ˍʹ˄ ˎ˕ʹ˂ˈˍʶˊʹ ˍʽ˃ʺ ʰˉˈ ˈ˂ʰ ˍʰ ˒ˎˍʽˁʱ ʶʾʵʹΣ ʶ˄˗ ˋˍˇˎˌ ʻʱ˃˄ˇˎˌ 

ˎˉʶˊˍʶˊˇˏ˄ ό˃ʶ ˃ʽˁˊʺ ʵʽʰ˒ˇˊʱ нΣло < нΣлтύ ˍʰ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʱΦ ʅˍʹ˄ ˎˉʷˊʴʶʽʰ 

ˉʰ˄ʾʵʰ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶˎ˄ˇˇˏ˄ ˋˍˇ ˉˊ˗ˍˇ ʸʶˏʴˇˌ ˍˇ ʰ˂˂ˈ˔ʻˇ˄ˇ ˁʰʽ ˋˍˇ ʵʶˏˍʶˊˇ 

ˍˇ ʽʻʰʴʶ˄ʷˌ ˒ˎˍʽˁˈ ʶʾʵˇˌΦ 

ʃʾ˄ʰˁʰˌ оΦмΦ ʅˎʴˁʶ˄ˍˊ˖ˍʽˁˈˌ ʃʾ˄ʰˁʰˌ ˍʽ˃˗˄ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˋʶ ʶˉʾʴʶʽʰΣ ʶ˄ʵˈʴʶʽʰ ˁʰʽ ˎˉʷˊʴʶʽʰ 

ˉʰ˄ʾʵʰ ˈ˂˖˄ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄Φ ɾʶ ʷ˄ˍˇ˄ʹ ʴˊʰ˒ʺ ʶʾ˄ʰʽ ˇʽ ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ʰ˄ʱ 

˃ʶ˂ʶˍʹʻʷ˄ ʸʶˏʴˇˌΦ  

SHANNON INDEX ɳˉʾʴʶʽʰ ˉʰ˄ʾʵʰ 
(pitfall traps) 

ɳ˄ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ 
(Berlese funnels) 

ʇˉʷˊʴʶʽʰ ˉʰ˄ʾʵʰ 
(trunk traps) 

R. alaternus  1.632 1.60  

P. tobira 1.823 1.30  

    

N. oleander 2.03 1.04  

P. undulatum 2.07 0.78  

    

C. sempervirens 2.32 0.85 0.83 

E. camaldulensis    2.23 0.80 0.96 

    

ʆΦ ǇŀǊǾƛŦƭƻǊŀ 1.69 0.57 0.83 

N. glauca 1.59 0.33 0.81 

 

оΦпΦ ʅˎʸʺˍʹˋʹ  

ɮˎˍʺ ʹ ˃ʶ˂ʷˍʹ ʰ˅ʽˇ˂ˈʴʹˋʶ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˍʰ ˇˉˇʾʰ 

ʶˉʽ˂ʷ˅ʰ˃ʶ ʶ˄ˍˈˌ ˍˊʽ˗˄  ˍʶ˔˄ʹˍ˗˄ ˁʰʽ ʶ˄ˈˌ ˒ˎˋʽˁˇˏ ˇʽˁˇˍˈˉˇˎ ˋˍˇ ɮʴˊˈˁˍʹ˃ʰ ˍˇˎ 

ɳɽɾɳʃɮΦ ɲ̍ ʻʹˁʰ˄ ʰˉʰ˄ˍʺˋʶʽˌ ˋˍˇ ʶˊ˗ˍʹ˃ʰ ʴʽʰ ˍˇ ʰ˄ ˎˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʷˌ ˁʰʽ ˉˈˋˇ 

ˋʹ˃ʰ˄ˍʽˁʷˌ ʶʾ˄ʰʽ ˋˍʽˌ ˋ˔ʷˋʶʽˌΣ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇˎ˄ ʰˉʷ˄ʰ˄ˍʽ ˋʶ ʲʽˇˍʽˁˇˏˌ ˁʰʽ 

ʰʲʽˇˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˍʰ ʽʻʰʴʶ˄ʺ ˁʰʽ ˍʰ ʶˉʽʴʶ˄ʺ ˒ˎˍʱΦ ɼʰʻ˗ˌ ˁʰʽ ˋʶ ʱ˂˂ʰ 

ʶˊʶˎ˄ʹˍʽˁʱ ʶˊ˖ˍʺ˃ʰˍʰΣ ˉˇˎ ˍʷʻʹˁʰ˄ ˋˍʹ˄ ʰˊ˔ʺ ˍˇˎ ɼʶ˒ʰ˂ʰʾˇˎ ˈˉ˖ˌ ˉ˖ˌ ʶˉʹˊʶʱʸʶʽ 

ˍʹ˄ ʶʵʰ˒ˇˉʰ˄ʾʵʰ ʹ ˒ˎˍˇˁʱ˂ˎ˕ʹΣ ʵʽʰ˒ˇˊˇˉˇʽˇˏ˄ˍʰʽ ˍʰ ʶʾʵʹ ˁʰʽ ˇʽ ˉ˂ʹʻˎˋ˃ˇʾ 

ʰˋˉˈ˄ʵˎ˂˖˄ ˁˇ˄ˍʱ ˋʶ ʽʻʰʴʶ˄ʺ ʺ ʰ˂˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹΣ ʰ˄ ˎˉʱˊ˔ʶʽ ʵʽʰ˒ˇˊʱ 

ˉʰ˄ʾʵʰˌ ˋʶ ʵʷ˄ˍˊʰ ˁʰʽ ʻʱ˃˄ˇˎˌ ˁ ΦʱΦ 

 ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰ ˁʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ʷ˅ʽ ʺˍʰ˄ ˇʽ ˁˎˊʽˈˍʶˊʶˌ 

ˇ˃ʱʵʶˌ ʶʵʰ˒ʽˁʺˌ ˉʰ˄ʾʵʰˌ /ƻƭƭŜƳōƻƭŀΣ !ŎŀǊƛΣ Lǎƻpoda, Diptera, Formicidae ˁʰʽ 

DiplopodaΣ ˉˇˎ ˁʰˍʰ˃ʶˍˊʺʻʹˁʰ˄ ʶ˄ˍˈˌ ˍ˖˄ ˇʽˁˇˍˈˉ˖˄ ˃ ʶ˂ʷˍʹˌΣ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇ˄ˍʰˌ 

ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ʶˉʾ ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ ʰˊʽʻ˃ˇˏ ʰˋˉˈ˄ʵˎ˂˖˄Φ ɼʰ˃ʾʰ ˇ˃ʱʵʰ ʵʶ˄ 

ʺˍʰ˄ ˁˎˊʾʰˊ˔ʹΣ ʰ˂˂ʱ ˉʰˊʰˍʹˊʶʾˍʰʽ ˉ˖ˌ ˋˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʵʶʾʴ˃ʰˍʰΣ ˋˍʹ˄ ʶˉʾʴʶʽʰ 

ˉʰ˄ʾʵʰ  ˁˎˊʽʰˊ˔ˇˏ˄ ˍʰ LǎƻpodaΣ ˁʰʽ ˍʰ FormicidaeΣ ʶ˄˗ ˋˍʹ˄ ʶ˄ʵˈʴʶʽʰ ˉʰ˄ʾʵʰ ˍʰ 

/ƻƭƭŜƳōƻƭŀ ˁʰʽ ˍʰ  !ŎŀǊƛΦ ɮ˄ʰ˒ˇˊʽˁʱΣ ˃ʶ ˍʰ ʶʾʵʹ ˍʹˌ ˎˉʷˊʴʶʽʰˌ ˉʰ˄ʾʵʰˌ ˉˇˎ 

ˋˎʴˁʶ˄ˍˊ˗ʻʹˁʰ˄ ˋˍʽˌ ˉʰʴʾʵʶˌ ˁˇˊ˃ˇˏ ˁʰʽ ˋˍʰ ˍʷˋˋʶˊʰ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˁˎˊʽʰˊ˔ˇˏ˄ 

ˁˎˊʾ˖ˌ ˍʰ DipteraΣ ˍʰ ˇˉˇʾʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋʶ ˃ʶʴʱ˂ʰ ˉˇˋˇˋˍʱ ˁʰʽ ˋˍʰ ˍʷˋˋʶˊʰ 

ʶʾʵʹ ʵʷ˄ˍˊ˖˄Φ ʃʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ʹ ʰ˒ʻˇ˄ʾʰ ˍʹˌ ʶʵʰ˒ʽˁʺˌ ˉʰ˄ʾʵʰˌ ʶ˅ʰˊˍ˗˄ˍʰ˄ ʰˉˈ 

ˍˇ ˒ˎˍʽˁˈ ʶʾʵˇˌΦ ɶ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ˉʰ˄ʾʵʰˌ ˍˇˎ ʶʵʱ˒ˇˎˌ ˁʰʽ ˍʹˌ ˉˇʽˁʽ˂ʾʰˌ ˍʹˌ 
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ʲ˂ʱˋˍʹˋʹˌ ʺˍʰ˄ ʰ˂˂ʹ˂ʷ˄ʵʶˍʹ ˁʰʽ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʰ 

ʶʾʵʹ ʰˋˉˈ˄ʵˎ˂˖˄Σ ˉˇˎ ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ ˍˇ ˒ˎˍʽˁˈ ʶʾʵˇˌΦ  

ʅˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʽ˗˄ ˉʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʶʾ˄ʰʽ  

ʰˎ˅ʹ˃ʷ˄ʹ ˁˎˊʾ˖ˌ ˋˍʰ ʽʻʰʴʶ˄ʺ  ˒ˎˍʽˁʱ ʶʾʵʹΣ ˈ˃˖ˌ ˋʶ ˁʱˉˇʽʰ ʰˉˈ ʰˎˍʱΣ ˃ʶ ˃ʽˁˊʷˌ 

˃ˈ˄ˇ ʵʽʰ˒ˇˊʷˌ ʰˉˈ ˍʰ ʰ˂˂ˈ˔ʻˇ˄ʰΦ ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˎˉʷˊ ˍ˖˄ ʽʻʰʴʶ˄˗˄ 

˒ˎˍ˗˄Σ ʶʾ˄ʰʽ ̔ ʵʽʰʾˍʶˊʰ ʰʽˋʻʹˍʺ ˋˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ ʶ˄ʵˈʴʶʽʰˌ ˉʰ˄ʾʵʰˌΦ ɮ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍʹ˄ 

ʶʵʰ˒ʽˁʺ ˉʰ˄ʾʵʰΣ ˃ʶʴʰ˂ˏˍʶˊʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˉʰˊʰˍʹˊʺʻʹˁʶ ˋˍʽˌ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʶˌΦ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˎˉʱˊ˔ˇˎ˄ ʵʽʰ˒ˇˊʷˌ ˋˍʰ ʶʾʵʹ ˁʰʽ ˍˇˎˌ ˉ˂ʹʻˎˋ˃ˇˏˌ 

ʰˋˉˈ˄ʵˎ˂˖˄ ʰ˄ʱ˃ʶˋʰ ˋʶ ʻʱ˃˄ˇˎˌ ˁʰʽ ʵʷ˄ˍˊʰ ˁʰʻ˗ˌ ˁʰʽ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ʽʻʰʴʶ˄ʺ ˁʰʽ 

ˍʰ h˂ ˂ˈ˔ʻˇ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹΣ ʰ˂˂ʱ ˋˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʵʶ˄ ˎˉʺˊ˔ʰ˄ ˋˍʰˍʽˋˍʽˁʱ 

ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌΦ ɮ˄ˍʾʻʶˍʰΣ ʵʽʰ˒ˇˊʷˌ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ 

ˋˍʰ ʰˋˉˈ˄ʵˎ˂ʰ h ˄ʱ ˕ˎ˔ˊʺ ˁʰʽ ʻʶˊ˃ʺ ˉʶˊʾˇʵˇ όʋʶʽ˃˗˄ʰˌκɼʰ˂ˇˁʰʾˊʽύΣ ˉˇˎ ˇ˒ʶʾ˂ʶˍʰʽ 

ˁˎˊʾ˖ˌ ˋˍˇ ʲʽˇ˂ˇʴʽˁˈ ˁˏˁ˂ˇ ˍˇˎˌ (van Baaren, 2019)Φ ʆʰ ˃ʶʴʰ˂ˏˍʶˊʰ ʰˋˉˈ˄ʵˎ˂ʰΣ 

ʷ˔ˇˎ˄ ˂ʽʴˈˍʶˊʶˌ ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍˇˎˌΣ ʶ˅ʰʽˍʾʰˌ ˍʹˌ 

ʽˁʰ˄ˈˍʹˍʰˌ ʴʽʰ ˃ʶˍʰˁʾ˄ʹˋʹ ˋʶ ˃ʶʴʰ˂ˏˍʶˊʶˌ ʰˉˇˋˍʱˋʶʽˌΣ ʶ˄˗ ˍʰ ʰˋˉˈ˄ʵˎ˂ʰ ˍʹˌ 

ʶ˄ʵˈʴʶʽʰˌ ˉʰ˄ʾʵʰˌΣ ʶ˅ʰʽˍʾʰˌ ˍˇˎ ˃ʽˁˊˇˏ ˍˇˎˌ ˃ʶʴʷʻˇˎˌ ˉʰˊˇˎˋʾʰˋʰ˄ ˉʶˊʽˋˋˈˍʶˊʶˌ 

ˋˍʰˍʽˋˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌΦ ɳ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊˇˎˋʽʱʸʶʽ ʶˉʾˋʹˌΣ ˍˇ ˋˏ˄ˇ˂ˇ ˍʹˌ 

ʶ˄ʵˈʴʶʽʰ ̩ˉʰ˄ʾʵʰΣ̩ ˉˇˎ ˋˎ˂˂ʷ˔ˍʹˁʶ ˋˍʰ ˔˖˄ʽʱ ʰˉˈ ʵʶʾʴ˃ʰ ʶʵʱ˒ˇˎˌ ˁʱˍ˖ ʰˉˈ ˍʰ 

ʰˎˍˇ˒ˎʺ ʵʷ˄ˍˊʰ όʰˁʰ˂˂ʽʷˊʴʹˍʹ ˉʶˊʽˇ˔ʺύ ˁʰʽ ʹ ˇˉˇʾʰ ʺˍʰ˄ ʰˊˁʶˍʱ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ ˋʶ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰΦ 

ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉʰˊˇˎˋʽʰˋˍˇˏ˄ ʰ˄ˍʽˉˊˇˋ˖ˉʶˎˍʽˁˈˍʶˊʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ 

ˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹΣ ˍˇ ˉʶʾˊʰ˃ʰ ʵʽʶ˅ʱ˔ʻʹˁʶ ˁʰˍʱ ˉʶˊʽˈʵˇˎˌΣ ˇʽ ˇˉˇʾʶˌ ˁʱ˂ˎˉˍʰ˄ 

ˋ˔ʶʵˈ˄ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʷˍˇˎˌΦ ʁ ʲʰˋʽˁˈˌ ˂ˈʴˇˌ ʴʽʰ ˍʹ˄ ʶˉʽ˂ˇʴʺ ʰˎˍʺ ʶʾ˄ʰʽ ʹ 

˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʺ ʰ˄ˍʾʻʶˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʁ ˉˇ˔˗˄Υ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʻʶˊʽ˄ʺˌ όʻʶˊ˃ʺˌύ 

ˉʶˊʽˈʵˇˎ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ʶʾ˄ʰʽ ˎ˕ʹ˂ˈˍʶˊʹ ˃ʶ ʰˊˁʶˍʱ ˔ʰ˃ʹ˂ʺ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰΣ ʶ˄˗ 

ˁʰˍʱ ˍʹ ˔ʶʽ˃ʶˊʽ˄ʺ ό˕ˎ˔ˊʺύ ˉʶˊʾˇʵˇΣ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˍˇˎ ʰʷˊʰ ʶʾ˄ʰʽ ˔ʰ˃ʹ˂ʺ ˁʰʽ  ʹ 

ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˍʶʾ˄ʶʽ ˋˎ˄ʺʻ˖ˌ ˄ʰ ʶʾ˄ʰʽ ˎ˕ʹ˂ʺ (Charalampopoulos et al., 2017). 

ɳˉʶʽʵʺΣ ˇʽ ˃ʶˍˊʺˋʶʽˌ ˍ˖˄ ʰʽˋʻʹˍʺˊ˖˄ ʶʾ˔ʰ˄ ˃ʶʴʱ˂ˇ ʶˏˊˇˌΣ ˔˖ˊʾˋˍʹˁʰ˄ ˋʶ 

ʹ˃ʶˊˇ˂ˇʴʽʰˁʷˌ ʶˉˇ˔ʷˌ όɯ˄ˇʽ˅ʹΣ ɼʰ˂ˇˁʰʾˊʽΣ ʊʻʽ˄ˈˉ˖ˊˇ ˁʰʽ ʋʶʽ˃˗˄ʰύ ʴʽʰ ˍʹ˄ 

ˁʰ˂ˏˍʶˊʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˍ˖˄ ʰʽˋʻʹˍʺˊ˖˄Φ ʋ˖ˊʾˋˍʹˁʰ˄ ˁʰʽ ˋʶ 

ˉ˂ʰˋ˃ʰˍʽˁʷˌ ό˃ʹ ʹ˃ʶˊˇ˂ˇʴʽʰˁʷˌύ ʶˉˇ˔ʷˌ ˈˉˇˎ ˇ ʋʶʽ˃˗˄ʰˌ ʰ˄ˍʽˋˍˇʽ˔ˇˏˋʶ ˋˍʹ˄ ˕ˎ˔ˊʺ 

ˁʰʽ ˍˇ ɼʰ˂ˇˁʰʾˊʽ ˋˍʹ ʻʶˊ˃ʺ ˉʶˊʾˇʵˇ ʴʽʰ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ʶˉˇ˔ʽˁˈˍʹˍʰˌ 

ˍ˖˄ taxa ̱ ˖˄ ʰˋˉˈ˄ʵˎ˂˖˄Φ 

ɳˉʾˋʹˌΣ ˉʰˊʰˍʹˊʶʾˍʰʽ ʵʽʰˁˏ˃ʰ˄ˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˍʹˌ ˋ˔ʶˍʽˁʺˌ 

ˎʴˊʰˋʾʰˌ ˋˍʹ˄ ˁˈ˃ʹ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍˇˎ ʶʽˁˇˋʽˍʶˍˊʱ˖ˊˇˎΣ ˃ʶ 

ˍʽˌ ˃ʶˋʹ˃ʶˊʽʰ˄ʷˌ ˗ˊʶˌ ˄ʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋˎ˄ʺʻ˖ˌ ˎ˕ʹ˂ˈˍʶˊʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ 

ʰ˄ˍʾˋˍˇʽ˔ʰ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰΦ ʁʽ ʵʽʰˁˎ˃ʱ˄ˋʶʽˌ ʰˎˍʷˌ ʷ˔ˇˎ˄ 

ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˁʰʽ ʰ˄ʱ ʶˉˇ˔ʺΣ ˃ʶ ˍʹ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˄ʰ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʰˎ˅ʹ˃ʷ˄ʹ 

ˋʶ ˎ˕ʹ˂ˈˍʶˊʹ ʻʶˊ˃ˇˁˊʰˋʾʰ (Lysenko et al., 2023)Φ ʅʶ ˒ˎˋʽˁʱ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰΣ ʹ 

ʻʶˊ˃ʽˁʺ ˁʰˍʰˉˈ˄ʹˋʹ ˋˎ˄ʺʻ˖ˌ ˋˎ˄ˇʵʶˏʶˍʰʽ ʰˉˈ ˅ʹˊʰˋʾʰ ˁʰʽ ˎˉˈ ˋˎ˄ʻʺˁʶˌ 

˅ʹˊʰˋʾʰˌΣ ʹ ˋ˔ʶˍʽˁʺ ˎʴˊʰˋʾʰ ˃ʶʽ˗˄ʶˍʰʽ ˍˈˋˇ ˋˍˇ ʷʵʰ˒ˇˌ ˈˋˇ ˁʰʽ ˋˍˇ˄ ʰʷˊʰΦ ɾʶ ˍʹ 

ʵʽʰˉ˄ˇʺ ˍ˖˄ ˒ˎˍ˗˄ ˁʰʽ ˍʹ˄ ʶ˅ʱˍ˃ʽˋʹ ˎʴˊʰˋʾʰˌ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ʹ ˃ʶʾ˖ˋʹ ˍʹˌ 
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ʻʶˊ˃ˇˁˊʰˋʾʰˌΦ ʅʶ ʰˁˊʰʾʶˌ ʻʶˊ˃ˇˁˊʰˋʽʰˁʷˌ ˋˎ˄ʻʺˁʶˌ ˈ˃˖ˌΣ ˈˉ˖ˌ ʰ˄ʰ˂ˏʻʹˁʶ ˁʰʽ ˋˍˇ 

ɼʶ˒ʱ˂ʰʽˇ м ʴʽʰ ˄ʰ ˉʶˊʽˇˊʽˋˍʶʾ ʹ ʰˉ˗˂ʶʽʰ ˎʴˊʰˋʾʰˌ ˍˇˎ ˒ˎˍˇˏΣ ˍʰ ˋˍˇ˃ʱˍʽʰ ˁ˂ʶʾ˄ˇˎ˄Φ  

ɽˈʴ˖ ˍˇˎ ˁʰ˂ˇˁʰʽˊʽ˄ˇˏ ʶ˂˂ʶʾ˃˃ʰˍˇˌ ʱˊʵʶˎˋʹˌ ˁʰʽ ˍ˖˄ ˎ˕ʹ˂˗˄ 

ʻʶˊ˃ˇˁˊʰˋʽ˗˄Σ ˍˇ ʷʵʰ˒ˇˌ ˁʱˍ˖ ʰˉˈ ˍˇ R. alaternus ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ ˒ˎˍˇˏ 

ʷʵ˖ˋʶ ˁʰˍʰ˂˂ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ʰʲʽˇˍʽˁ˗˄ ˉʰˊʰʴˈ˄ˍ˖˄ ʰˉˈ ʰˎˍˈ ˋˍˇ P. tobiraΦ ʁʽ 

ʰˎ˅ʹ˃ʷ˄ʶˌ ʻʶˊ˃ˇˁˊʰˋʽʰˁʷˌ ˍʽ˃ʷˌΣ ˉˇˎ ˉʰˊʰˍʹˊʺʻʹˁʰ˄ ˁʰˍʱ ˍˇˎˌ ˁʰ˂ˇˁʰʽˊʽ˄ˇˏˌ 

˃ʺ˄ʶˌ ˋˍʹ˄ ˁˈ˃ʹ ˍˇˎ P. tobira, ̒ ʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˋʶ ˁʱˉˇʽʰ ˉʰʻˇʴʷ˄ʶʽʰ 

ˍˇˎ ˒ˎˍˇˏ (Zakrzewska et al., 2023), ʰ˂˂ʱ ʵʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʶ ˃ʰˁˊˇˋˁˇˉʽˁʱ ˁʱˉˇʽˇ 

ˉˊˈʲ˂ʹ˃ʰ ˉˊˇˋʲˇ˂ʺˌ ˍˇˎ ˒ˎˍˇˏ ʰˉˈ ʶ˔ʻˊˇˏˌ ʺ ʰˋʻʷ˄ʶʽʰΦ ɯ˂˂ʹ ˉʽʻʰ˄ʺ ʰʽˍʾʰ 

ʰˎ˅ʹ˃ʷ˄ʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ʾ ˋ˖ˌ ʶʾ˄ʰʽ ʹ ˉˍ˗ˋʹ ˍ˖˄ ˒ˏ˂˂˖˄ ˂ˈʴ˖ ˎʵʰˍʽˁˇˏ stressΣ ˉˇˎ 

ʰˏ˅ʹˋʶ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˋˍʹ˄ ˁˈ˃ʹ ˁʰʽ ˁˇ˄ˍʱ ˋˍˇ˄ ʰʽˋʻʹˍʺˊʰΣ ˈˉ˖ˌ ʰ˄ʰ˂ˏʻʹˁʶ ˋˍˇ 

ɼʶ˒ʱ˂ʰʽˇ мΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋʶ ʲʱʻˇˌ ʶʵʱ˒ˇˎˌ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˉˈ р cm 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉʽˇ ˇ˃ʰ˂ˇˉˇʽʹ˃ʷ˄ʰΣ ˋʶ ˈ˂ʰ ˍʰ ˃ʶ˂ʶˍʹʻʷ˄ˍʰ ʸʶˏʴʹ ˒ˎˍ˗˄Σ ˔˖ˊʾˌ 

ʰˁˊʰʾʶˌ ʻʶˊ˃ˇˁˊʰˋʽʰˁʷˌ ˃ʶˍʰʲˇ˂ʷˌΦ  

ʆˇ ˉˇˋˇˋˍˈ ʲˊˇ˔ˇˉˍ˗ˋʶ˖˄ ˋʶ ʹ˃ʾ˅ʹˊʰ ˁ˂ʾ˃ʰˍʰΣ ˈˉ˖ˌ ˁʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ 

˃ʶ˂ʷˍʹˌΣ ʶʾ˄ʰʽ ˃ʽˁˊˈ ˁʰʽ ʹ ˎʴˊʰˋʾʰ ˋˎʴˁˊʰˍʶʾˍʰʽ  ˋˎ˔˄ʱ ˃ˈ˄ˇ ˋˍʰ ʶˉʽ˒ʰ˄ʶʽʰˁʱ ʶʵʱ˒ʹ 

ˁʰʽ ʶ˅ʰˍ˃ʾʸʶˍʰʽ ʴˊʺʴˇˊʰ (Breshears et al., 1998). ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʶʾ˔˄ˇˎ˄ ˈˍʽΣ ˋʶ 

˅ʹˊʱ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰΣ ˇ ˒ˎˍˇ˒ˊʱˁˍʹˌ ʰˉˈ  R. alaternus ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ 

ˉʶˊʽˋˋˈˍʶˊʶˌ ˉˊˈˋʻʶˍʶˌ ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ʰˉˈ ˍˇ P. tobira, ˉʰˊʷ˔ˇ˄ˍʰˌ 

ˉʽˇ ʲʽ˗ˋʽ˃ʰ ˃ʽˁˊˇˉʶˊʽʲʱ˂˂ˇ˄ˍʰΦ ʅʶ ʰˎˍʱ ˍʰ ˃ʽˁˊˇˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ˄ ˄ʰ 

ˉʰˊʰˍʹˊʹʻˇˏ˄ ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΦ ʁ˃ˇʾ˖ˌ ˁʰʽ ʴʽʰ ˍʰ ʵˏˇ ˒ˎˍʽˁʱ 

ʶʾʵʹ ʵʶ˄ʵˊˇˋˍˇʽ˔ʾʰˌ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʺˍʰ˄ ʽˁʰ˄ˇˉˇʽʹˍʽˁʱ ˃ʶ ˍˇ ɳΦ camaldulensis ˄ ʰ 

ˉʰˊˇˎˋʽʱʸʶʽ ˉʽˇ ˇ˃ʰ˂ˇˉˇʽʹ˃ʷ˄ʶˌ ˍʽ˃ʷˌ ˖ˌ ˉˊˇˌ ˍʽˌ ʰˍ˃ˇˋ˒ʰʽˊʽˁʷˌΣ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇ 

C.sempervirensΣ ˍˇ ̌ ˉˇʾˇ ˈ˃˖ˌ ˉʰˊˇˎˋʽʱʸʶʽ ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΦ 

ʃʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ʵʽʰ˒ˇˊʶˍʽˁʱ ˒ˎˍʽˁʱ ʶʾʵʹ όʶʾˍʶ ʻʱ˃˄ˇʽΣ ʶʾˍʶ ʵʷ˄ˍˊʰύ 

ˋ˔ʹ˃ʰˍʽˋ˃ʷ˄ʰ ʺ ˋʶ ʶ˂ʶˏʻʶˊʹ ˃ˇˊ˒ʺΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʵʽʰˍʹˊʺˋˇˎ˄ ˁʰʻ˗ˌ ˁʰʽ ˄ʰ 

ʰˎ˅ʺˋˇˎ˄ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˋʶ ʷ˄ʰ ˔˗ˊˇ ˉˊʰˋʾ˄ˇˎΦ ʆˇ ʶʾʵˇˌ ˍʹˌ ˒ˎˍʽˁʺˌ ʲ˂ʱˋˍʹˋʹˌ 

ʶˉʹˊʶʱʸʶʽ ˃ʶ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˍʽˌ ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ʹ ʴ˄˗ˋʹ ˍˇˎ 

ˍˏˉˇˎΣ ˍʹˌ ˍˇˉˇʻʶˋʾʰˌ ˁʰʽ ˍˇˎ ˉˇˋˇˏ ˍ˖˄ ˎˉʹˊʶˋʽ˗˄ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˉˇˎ 

ˉʰˊʷ˔ˇ˄ˍʰʽ ʰˉˈ ˁʱʻʶ ˍˏˉˇ ʲ˂ʱˋˍʹˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʱ˂ʶʽ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ 

ʶˉʽ˂ˇʴ˗˄ ʵʽʰ˔ʶʾˊʽˋʹˌΣ ˃ʶ ʲʱˋʹ ˍʹ˄ ʰ˄ʰʸʺˍʹˋʹ ˋ˔ʷˋʶ˖˄ ʰ˃˒ʾˉ˂ʶˎˊˇˎ ˁʷˊʵˇˎˌ 

(Mexia et al., 2018)Φ ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˉʰˊʷ˔ʶˍʰʽ ˎ˕ʹ˂ʺ ʰ˅ʾʰ ˎˉʹˊʶˋʽ˗˄ 

ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˋˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇ ˁʰʽ ˄ʰ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˃ʽʰ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ 

ˁˇʽ˄˖˄ʽˁˇˏΣ ˒ˎˋʽˁˇˏΣ ʰ˄ʻˊ˗ˉʽ˄ˇˎ ˁʰʽ ˁˍʽˊʽʰˁˇˏ ʵˎ˄ʰ˃ʽˁˇˏ ˁʰʽ ˃ʽʰ ˋˍˇ˔ʶˎ˃ʷ˄ʹ 

ˁˇʽ˄˖˄ʽˁʺΣ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ˉˇ˂ʽˍʽˁʺΣ ˃ʶ ˋˍˊʰˍʹʴʽˁʷˌ ˉʰˊʶ˃ʲʱˋʶʽˌ  ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ 

ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ (Sutton and Anderson, 2016). 

ʃˇ˂˂ˇʾ ˃ʶ˂ʶˍʹˍʷˌ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˈˍʽ ˋʹ˃ʰ˄ˍʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˃ˉˇˊʶʾ ˄ʰ 

ˋ˔ʹ˃ʰˍʽˋˍˇˏ˄ ˃ʶ ˍʰ ˒ˎˍʽˁʱ ʶʾʵʹ ˍˇˎ ʰˋˍʽˁˇˏ ˉˊʱˋʽ˄ˇˎΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ʻʰ ʶʾ˄ʰʽ ˉʽˇ 

ʶˉʽˍʰˁˍʽˁˈ ʴʽʰ ˍʽˌ ʶˉˈ˃ʶ˄ʶˌ ʴʶ˄ʽʷˌ (Flores et al., 1998; Jim, 2011; Tzoulas et al., 2007; 

Wolch et al., 2014)Φ ɳˉˇ˃ʷ˄˖ˌΣ ˁʰʻʽˋˍ˗˄ˍʰˌ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ 

ʰˉʰˊʰʾˍʹˍʹ ˉˊˇːˉˈʻʶˋʹ ˍ˖˄ ʲʽ˗ˋʽ˃˖˄ ˇʽˁˇˍˈˉ˖˄ (Tzoulas et al., 2007)Σ ʰˁˈ˃ʰ ˁʰʽ 

ˋˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇΣ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇˌ ˇ ʰˊ˔ʽˍʶˁˍˇ˄ʽˁˈˌ ˁʰʽ ˁʹˉˇˍʶ˔˄ʽˁˈˌ 
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ˋ˔ʶʵʽʰˋ˃ˈˌ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʲʱˋʶʽ ʰˎˍʺˌ ˍʹˌ ʰˊ˔ʺˌΦ ɶ ˏˉʰˊ˅ʹ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ 

ʵʽʰʵˊʰ˃ʰˍʾʸʶʽ ʸ˖ˍʽˁˈ ˊˈ˂ˇ ˋˍˇ˄ ˉˇ˂ʶˇʵˇ˃ʽˁˈ ˋ˔ʶʵʽʰˋ˃ˈ (Anguluri and Narayanan, 

2017)Σ ʶ˅ʰˋ˒ʰ˂ʾʸˇ˄ˍʰˌ ʷ˄ʰ ˁʰ˂ˏˍʶˊˇ ˃ʽˁˊˇˁ˂ʾ˃ʰ ʰ˂˂ʱ ˁʰʽ ˉˇ˂˂ʱ  ʱ˂˂ʰ ˁˇʽ˄˖˄ʽˁʱΣ 

ˁʰʽ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʱ ˇ˒ʷ˂ʹΣ ˉˇˎ ˉˊˇːˉˇʻʷˍˇˎ˄ ˈ˃˖ˌ  ˍʹ˄  ʷ˅ˎˉ˄ʹ ˁʰˍʰ˄ˇ˃ʺ ˍ˖˄ 

˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ ˋʶ ˃ʽʰ ˉˈ˂ʹΣ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰˌ ˍʶ˔˄ʽˁʷˌ ˁʰʽ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˃ʶ˂ʷˍʶˌΦ ɶ 

ʵʹ˃ʽˇˎˊʴʾʰ ˔˗ˊ˖˄ ˉˊʰˋʾ˄ˇˎ ˃ʶ ˉˇ˂˂ʱ ˒ˎˍʽˁʱ ʶʾʵʹΣ ˁˎˊʾ˖ˌ ˍʹˌ ʽʻʰʴʶ˄ˇˏˌ ˔˂˖ˊʾʵʰˌΣ 

ˋˎ˃ʲʱ˂˂ʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ʰˎˍʺˌ 

όbŜǎǎƘǀǾŜǊ Ŝǘ ŀƭΦΣ нлмтύΦ ɳˉʾˋʹˌΣ ʹ ʰ˄ʰʵʱˋ˖ˋʹ ˃ʶ ˉˇʽˁʾ˂ʰ ˒ˎˍʽˁʱ ʶʾʵʹΣ ʷ˔ʶʽ 

ˋˎˋ˔ʶˍʽˋˍʶʾ ˃ʶ ˍʽˌ ˍˊˇ˒ʽˁʷˌ ˋ˔ʷˋʶʽˌ ˒ˎˍ˗˄-ʰˊʻˊˇˉˈʵ˖˄Σ ˃ʶ ʻʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 

ˋˍʰ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ ˁʰʽ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ (Liu et al., 2022). 

ʃʰˊˈ˂ʶˌ ˍʽˌ ˉˊˇˋˉʱʻʶʽʶˌ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽΣ ʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ 

ˋˇʲʰˊʷˌ ʰˉʶʽ˂ʷˌ ˁʰʽ ˋˎ˄ʶ˔ʾʸʶʽ ˄ʰ ˔ʱ˄ʶˍʰʽ ˃ʶ ˍʰ˔ˏˍʰˍˇˎˌ ˊˎʻ˃ˇˏˌ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇ 

(Fenu et al., 2019)Φ ʁʽ ʰˊ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍʹˌ ʰˋˍʽˁˇˉˇʾʹˋʹˌ ˋˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ 

ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˃ʶˍˊʽʰˋˍˇˏ˄Σ ʰ˄ˍʽˁʰˍˇˉˍˊʾʸˇ˄ˍʰˌ ˍʽˌ ʶˉʽʻˎ˃ʾʶˌ ˍ˖˄ ˁʰˍˇʾˁ˖˄ 

(Shaw et al., 2017). ɳˉʶʽʵʺ ˇʽ ˁʺˉˇʽ ʶʾ˄ʰʽ ˍˇ ˋ˖ˊʶˎˍʽˁˈ ʰˉˇˍʷ˂ʶˋ˃ʰ ˉˇ˂˂˗˄ ʰˍˇ˃ʽˁ˗˄ 

ʰˉˇ˒ʱˋʶ˖˄ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˒ˎˍ˗˄Σ ʵˏ˄ʰˍʰʽ ˄ ʰ ˉʰˊʷ˔ˇˎ˄ ˃ʶ ˍʹ˄ ˉʱˊˇʵˇ ˍˇˎ 

˔ˊˈ˄ˇˎΣ ʲʽˈˍˇˉˇΣ ˉˇˎ ˄ʰ ˍʰʽˊʽʱʸʶʽ ˉʶˊʽˋˋˈˍʶˊˇ ˋˍʹ˄ ʽʻʰʴʶ˄ʺ ˉʰ˄ʾʵʰ (Kendal et al., 

2012). 

 

3.5. ɳˉʽ˃ʷˊˇˎˌ ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ 

ɶ ˋˎˋˍʹ˃ʰˍʽˁʺ ˔ˊʺˋʹ ʽʻʰʴʶ˄˗˄ ˒ˎˍ˗˄ ˋˍˇ ʰˋˍʽˁˈ ˉˊʱˋʽ˄ˇ ʶʾ˄ʰʽ ˃ʽʰ 

ʶˉʽˍʰˁˍʽˁʺ ʰ˄ʱʴˁʹΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ʶ˄ʵʽʰ˒ʷˊˇˎˋʰ ˂ˏˋʹ ˋʶ ˋʹ˃ʰ˄ˍʽˁʱ 

ˇʽˁˇ˂ˇʴʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰΦ ʁʽ ʰˊ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍʹˌ ʰˋˍʽˁˇˉˇʾʹˋʹˌ ˋˍʹ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ʶʾ˄ʰʽ ʶˎˊʷ˖ˌ ʴ˄˖ˋˍʷˌ ˁʰʽ ʹ ˔ˊʺˋʹ ˍʹˌ ʽʻʰʴʶ˄ˇˏˌ ʲ˂ʱˋˍʹˋʹˌ ˋʶ 

ʽʵʽ˖ˍʽˁˇˏˌ ˁʺˉˇˎˌ ˁʰʽ ʵˊˈ˃ˇˎˌ ʷ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ ʲʶ˂ˍʽ˗˄ʶʽ ˍˇ˄ ˉ˂ˇˏˍˇ ˍ˖˄ ʶʽʵ˗˄ 

ˁʰʽ ˍʹ˄ ʰ˒ʻˇ˄ʾʰ ˍʹˌ ʽʻʰʴʶ˄ˇˏˌ ʱʴˊʽʰˌ ʸ˖ʺˌΣ ʲʶ˂ˍʽ˗˄ˇ˄ˍʰˌ ʷˍˋʽ ˍʹ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰ ˍʹˌ 

ˉʶˊʽˇ˔ʺˌΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˎˉˇʵʶʽˁ˄ˏˇˎ˄ ˈˍʽ ʹ ʵʽʰˍʺˊʹˋʹ ˁʰʽ ʹ ʰˏ˅ʹˋʹ ˍʹˌ 

ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ˋʶ ˉʰ˄ʾʵʰ ˁʰʽ ˔˂˖ˊʾʵʰΣ ˃ˉˇˊʶʾ ˄ʰ ʶˉʽˍʶˎ˔ʻʶʾ ˋʶ ʷ˄ʰ ˔˗ˊˇ ˉˊʰˋʾ˄ˇˎΣ 

˃ʶ ʻʶˍʽˁˈ ʰ˄ˍʾˁˍˎˉˇ ˍˈˋˇ ˋˍˇ ˃ʽˁˊˇˁ˂ʾ˃ʰ ˈˋˇ ˁʰʽ ˋˍʽˌ ˎˉʹˊʶˋʾʶˌ ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌΦ 

ʁ ʰ˄ˍʾˁˍˎˉˇˌ ʰˎˍʺˌ ˍʹˌ ʰ˂˂ʰʴʺˌ ˋˍʹ ˋˏ˄ʻʶˋʹ ˍʹˌ ˒ˎˍˇˁʱ˂ˎ˕ʹˌ ˁʰʽ ˍʹ 

˒ʽ˂ˇ˅ʶ˄ʾʰ ˍʹˌ ʶʵʰ˒ʽˁʺˌ ˉʰ˄ʾʵʰˌΣ ʷ˔ʶʽ ˃ʶ˂ʶˍʹʻʶʾ ʶ˂ʱ˔ʽˋˍʰΣ ʰ˄ ˁʰʽ ʷ˔ʶʽ ˃ʶʴʱ˂ʹ 

ˋˎ˄ʱ˒ʶʽʰ ˃ʶ ˍʹ˄ ˋʹ˃ʶˊʽ˄ʺ ʰ˄ʱʴˁʹ ʴʽʰ ˉʽˇ ˉˊʱˋʽ˄ʶˌ ˉˈ˂ʶʽˌΦ ʃʶˊʰʽˍʷˊ˖ ʷˊʶˎ˄ʰ, ʻʰ 

ʶˉʶˁˍʶʾ˄ʶʽ ˍʹ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ʴʽʰ ˄ʰ ʰ˅ʽˇ˂ˇʴʺˋʶʽ ˍʹ ˋʹ˃ʰˋʾʰ ˍ˖˄ ˉˊˇˁʰˍʰˊˁˍʽˁ˗˄ 

ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄Φ ʃʰˊʱ˂˂ʹ˂ʰ ʻʰ ʶʾ˔ʶ ʽʵʽʰʾˍʶˊˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˄ʰ ˃ʶ˂ʶˍʹʻʶʾ ʰ˄ ˇˊʽˋ˃ʷ˄ʰ 

ʶʾʵʹ ʻʹ˂ʰˋˍʽˁ˗˄ ʺ ˉˍʹ˄˗˄ ʷ˔ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁʺ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ʺ ˃ʶʴʰ˂ˏˍʶˊˇˎˌ 

ˉ˂ʹʻˎˋ˃ˇˏˌ ˋˍʰ ʽʻʰʴʶ˄ʺ ʷ˄ʰ˄ˍʽ ˍ˖˄ ʰ˂˂ˈ˔ʻˇ˄˖˄ ˒ˎˍ˗˄Σ ˋʶ ʰˋˍʽˁˇˏˌ ˔˗ˊˇˎˌ 

ˉˊʰˋʾ˄ˇˎΦ 
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ɼɳʊɮɽɮɹʁ п 

ʃʄʁʅɲɹʁʄɹʅɾʁʅ ʁɽɹɼʍɿ ʊɮɹɿʁɽɹɼʍɿΣ 

ɮɿʆɹʁʀɳɹɲʍʆɹɼɶʅ ɲʄɮʅɶʅΣ ʅʇɱɼɳɿʆʄʍʅɶʅ 

ɾɳʆɮɽɽʍɿ ɼɮɹ ɮɹɸɳʄɹʍɿ ɳɽɮɹʍɿΣ ʆʄɹʍɿ 

ɹɸɮɱɳɿʍɿ ʊʇʆɹɼʍɿ ɳɹɲʍɿ ʆɶʅ ɼʄɶʆɶʅ 

 

4.1  ɰʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ 

ɮˎ˅ʹ˃ʷ˄ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˎˉʱˊ˔ʶʽΣ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΣ ʴʽʰ ˍʹ ʵˊʱˋʹ ˍ˖˄ 

ʶ˂ʶˎʻʷˊ˖˄ ˊʽʸ˗˄ ˋˍˇ˄ ʰ˄ʻˊ˗ˉʽ˄ˇ ˇˊʴʰ˄ʽˋ˃ˈ ό{ƛŘŘŜŜƎ Ŝǘ ŀƭΦΣ нлнмΤ ʆʶˊ˃ʶ˄ˍʸʺΣ нллуύ. 

ʁʽ ʶ˂ʶˏʻʶˊʶˌ ˊʾʸʶˌ ˉʰˊʱʴˇ˄ˍʰʽ ʰˉˈ ʵˊʰˋˍʽˁʷˌ ˃ˇˊ˒ʷˌ ˇ˅ˎʴˈ˄ˇˎ όwh{ύ ˁʰʽ ʵˊʰˋˍʽˁʷˌ 

ˊʾʸʶˌ ʰʸ˗ˍˇˎ όwb{ύΣ ˃ʷˋʰ ʰˉˈ ˍʹ ʵʽʰʵʽˁʰˋʾʰ ˁˎˍˍʰˊʽˁʺˌ ˇ˅ʶʽʵˇʰ˄ʰʴ˖ʴʺˌ ˁʰʽ ʶʾ˄ʰʽ 

ʶˉʽʲ˂ʰʲʶʾˌ ʴʽʰ ˍˇ˄ ˇˊʴʰ˄ʽˋ˃ˈΦ (Fang et al., 2002; Pham-Huy et al., 2008; Sailaja Rao 

et al., 2011; Trenam et al., 1992). ɶ ʰˎ˅ʹ˃ʷ˄ʹ  ˋˎˋˋ˗ˊʶˎˋʹ ʶ˂ʶˏʻʶˊ˖˄ ˊʽʸ˗˄ 

ˉˊˇˁʰ˂ʶʾ ˇ˅ʶʽʵ˖ˍʽˁˈ ˋˍˊʶˌ (Ighodaro and Akinloye, 2018; Sailaja Rao et al., 2011). ʁʽ 

ˁˎˍˍʰˊʽˁʷˌ ˁʰʽ ˇʽ ˃ˇˊʽʰˁʷˌ ʵˇ˃ʷˌ όʲʽˇ˃ʶ˃ʲˊʱ˄ʶˌΣ ˉˊ˖ˍʶˀ˄ʶˌ ˁʰʽ ˄ˇˎˁ˂ʶʿ˄ʽˁʱ ˇ˅ʷʰ ˋʶ 

5b! ˉˎˊʺ˄ʰ ˁʰʽ ˃ʽˍˇ˔ˇ˄ʵˊʾ˖˄ύ ˉʶˊʽʷ˔ˇˎ˄ ˋˍʰ ˃ˈˊʽʱ ˍˇˎˌ ˉʶˊʽˇ˔ʷˌ ˉˇ˂ˏ ʶˎʰʾˋʻʹˍʶˌ 

ˋʶ ˉˊˇˋʲˇ˂ʺ ʰˉˈ ʶ˂ʶˏʻʶˊʶˌ ˊʾʸʶˌΣ ˃ʶ ˋˎ˄ʷˉʶʽʰ ʹ ʵˊʱˋʹ ˍ˖˄ ʶ˂ʶˎʻʷˊ˖˄ ˊʽʸ˗˄ ˁʰʽ ˍˇ 

ˇ˅ʶʽʵ˖ˍʽˁˈ ˋˍˊʶˌΣ ˄ʰ ʶˉʽ˒ʷˊˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˁˎˍˍʰˊʽˁˈ ʶˁ˒ˎ˂ʽˋ˃ˈ (Aruoma, 1994; 

ʆʶˊ˃ʶ˄ˍʸʺΣ нллуύΦ ʆˇ ˇ˅ʶʽʵ˖ˍʽˁˈ ˋˍˊʶˌ ˉʰʾʸʶʽ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˔ˊˈ˄ʽ˖˄ 

ˁʰʽ ʶˁ˒ˎ˂ʽˋˍʽˁ˗˄ ˉʰʻʺˋʶ˖˄ ˈˉ˖ˌ ˇ ˁʰˊˁʾ˄ˇˌΣ ʹ ʰˊʻˊʾˍʽʵʰΣ ˇʽ ʰˎˍˇʱ˄ˇˋʶˌ 

ʵʽʰˍʰˊʰ˔ʷˌΣ ˍˇ ɮ˂ˍˋ˔ʱʽ˃ʶˊΣ ˇʽ ˁʰˊʵʽʰʴʴʶʽʰˁʷˌ ˁʰʽ ˄ʶˎˊˇʶˁ˒ˎ˂ʽˋˍʽˁʷˌ ˉʰʻʺˋʶʽˌ ˁΦʱΦ 

(Aruoma, 1994; Ben Yakoub et al., 2018; Pham-Huy et al., 2008; Poprac et al., 2017), 

ʶˉʹˊʶʱʸˇ˄ˍʰˌ ˋʹ˃ʰ˄ˍʽˁʱ ˁʰʽ ˍʹ ʴʺˊʰ˄ˋʹ ˍ˖˄ ˁˎˍˍʱˊ˖˄ (Barja, 2004).  

ʆˇ ʰ˄ʻˊ˗ˉʽ˄ˇ ˋ˗˃ʰ ʵʽʰʻʷˍʶʽ ʵʽʱ˒ˇˊˇˎˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ʴʽʰ ˄ʰ ʶ˅ˇˎʵʶˍʶˊ˗ˋʶʽ 

ˍˇ ˇ˅ʶʽʵ˖ˍʽˁˈ ˋˍˊʶˌΣ ˉʰˊʱʴˇ˄ˍʰˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʱΣ ˍʰ ˇˉˇʾʰ ˁʰˍʰˋˁʶˎʱʸˇ˄ˍʰʽ ˒ˎˋʽˁʱ 

ƛƴ ǎƛǘǳ ʺ ˉˊˇˋ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˃ʷˋ˖ ˍˊˇ˒˗˄ ʺ ˋˎ˃ˉ˂ʹˊ˖˃ʱˍ˖˄ ʵʽʰˍˊˇ˒ʺˌ (Warraich et 

al., 2020)Φ ʆʰ ʶ˄ʵˇʴʶ˄ʺ ˁʰʽ ʶ˅˖ʴʶ˄ʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʱ ʵˊˇˎ˄ ˖ˌ ζˁʰʻʰˊʽˋˍʷˌ 

ʶ˂ʶˏʻʶˊ˖˄ ˊʽʸ˗˄η ˉˊˇ˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˁʰʽ ʶˉʽʵʽˇˊʻ˗˄ˇ˄ˍʰˌ ʲ˂ʱʲʶˌΣ ˉˇˎ 

ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ʰˉˈ wh{ ˁʰʽ wb{Σ ˁʰʽ ˖ˌ ʶˁ ˍˇˏˍˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ʶ˄ʽˋ˔ˏˋˇˎ˄ ˍʹ˄ ʱ˃ˎ˄ʰ 

ˍˇˎ ʰ˄ˇˋˇˉˇʽʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˄ʰ ˃ʶʽ˗ˋˇˎ˄ ˍˇ˄ ˁʾ˄ʵˎ˄ˇ ˁʰˊˁʾ˄ˇˎ ˁʰʽ ʱ˂˂˖˄ 

ʶˁ˒ˎ˂ʽˋˍʽˁ˗˄ ʰˋʻʶ˄ʶʽ˗˄ (Romera-/ŀǎǘƛƭƭƻ ŀƴŘ WŀŦŦŞΣ нлмрΤ {łƴŎƘŜȊ-Moreno et al., 

1999)Φ ɮˊˁʶˍʷˌ ʶ˄˗ˋʶʽˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˉʱˊˇˎ˄ ˃ʷˊˇˌ ˋʶ ˇ˅ʶʽʵˇʰ˄ʰʴ˖ʴʽˁʷˌ ʵʽʰʵʽˁʰˋʾʶˌ 

ˁʰʽ ˃ˉˇˊˇˏ˄ ˄ʰ ʵʶˋ˃ʶˏˇˎ˄ ˍʽˌ ʶˉʽˁʾ˄ʵˎ˄ʶˌΣ ʶ˅ʰʽˊʶˍʽˁʱ ʵˊʰˋˍʽˁʷˌ ʶ˂ʶˏʻʶˊʶˌ ˊʾʸʶˌΦ 

ʅʹ˃ʰ˄ˍʽˁʺ ʵˊʱˋʹ ˁʰˍʱ ˍ˖˄ ʶ˂ʶˎʻʷˊ˖˄ ˊʽʸ˗˄ ˁʰʽ ˉˊˇˋˍʰˋʾʰ ˍ˖˄ ˁˎˍˍʱˊ˖˄ 

ˉˊˇˋ˒ʷˊˇˎ˄ ˇʽ ˒ʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶˁ˔ˎ˂ʽˋ˃ʱˍ˖˄Σ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰˌ 

ʰ˅ʽˇˋʹ˃ʶʾ˖ˍʹ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʰ˂˂ʱ ˁʰʽ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ (Proestos et al., 2006; 

Tura and Robards, 2002)Φ ʃˇ˂˂ʱ ˒ˎˍʱΣ ˈˉ˖ˌ ˍʰ ʰˊ˖˃ʰˍʽˁʱ ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁʱ ˒ˎˍʱΣ 
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ʶʾ˄ʰʽ ʰ˅ʽˈ˂ˇʴʶˌ ˉʹʴʷˌ ˒ˎˋʽˁ˗˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁ˗˄Σ ˔ʱˊʹ ˋˍˇˎˌ ˉʰˊʰʴˈ˃ʶ˄ˇˎˌ 

ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˍˇˎˌ  (Aidi Wannes et al., 2010). 

ʁʽ ˒ʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ ʶʾ˄ʰʽ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˍ˖˄ ˒ˎˍ˗˄ ˃ʶ ʵˇ˃ʺ 

ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʷ˄ʰ ʲʶ˄ʸˇ˂ʽˁˈ ʵʰˁˍˏ˂ʽˇΣ ˃ʶ ʷ˄ʰ ʺ ˉʶˊʽˋˋˈˍʶˊʰ 

ˎʵˊˇ˅ˏ˂ʽʰ ˁʰʽ ʷ˔ˇˎ˄ ʰˎ˅ʹ˃ʷ˄ʹ ʶ˄ʷˊʴʶʽʰΣ ˂ˈʴ˖ ˍˇˎ ˋˎʸˎʴʽʰˁˇˏ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ όҌwύ ˃ʶ 

ˈ˅ʽ˄ʹ ʵˊʱˋʹ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˔ʹ˃ʽˁˈ ˍˇˎˌ ˉʶˊʽʲʱ˂˂ˇ˄ όʆʶˊ˃ʶ˄ˍʸʺΣ нллуύΦ ʁʽ ˒ʰʽ˄ˈ˂ʶˌΣ 

ˁʰʻ˗ˌ ˁʰʽ  ʹ ʲʽˍʰ˃ʾ˄ʹ ɳΣ ʷ˔ˇˎ˄ ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ˉʰˊʶ˃ˉˇʵʾʸˇˎ˄ ˍʹ˄ ˂ʽˉʽʵʽˁʺ 

ˎˉʶˊˇ˅ʶʾʵ˖ˋʹ όˈˋʶˌ ˒ʷˊˇˎ˄ ˎʵˊˇ˅ˏ˂ʽʰύ ʵʶˋ˃ʶˏˇ˄ˍʰˌ ʽˈ˄ˍʰ ˃ʶˍʱ˂˂˖˄ 

˃ʶˍʰˉˍ˗ˋʶ˖ˌΣ όʽʵʾ˖ˌ ˋʾʵʹˊˇ ˁʰʽ ˔ʰ˂ˁˈύΣ ʷˍˋʽ ˗ˋˍʶ ˄ʰ ʶ˃ˉˇʵʾʸˇˎ˄ ˍʹ˄ ʷ˄ʰˊ˅ʹ 

ʵʹ˃ʽˇˎˊʴʾʰˌ ʶ˂ʶˎʻʷˊ˖˄ ˊʽʸ˗˄ όʆʶˊ˃ʶ˄ˍʸʺΣ нллуύΦ ɳˉˇ˃ʷ˄˖ˌΣ ˇʽ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ 

ʽʵʽˈˍʹˍʶˌ ˍ˖˄ ˒ʰʽ˄ˇ˂˗˄ ˇ˒ʶʾ˂ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍˇ ˇ˅ʶʽʵˇʰ˄ʰʴ˖ʴʽˁˈ ˍˇˎˌ ʵˎ˄ʰ˃ʽˁˈΣ ˉˇˎ 

ˍʽˌ ˁʰʻʽˋˍʱ ʽˁʰ˄ʷˌ ˄ʰ ʵˊʱˋˇˎ˄ ˋʰ˄ ʰ˄ʰʴ˖ʴʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌΣ ʵˈˍʶˌ ˎʵˊˇʴˈ˄˖˄Σ 

ʰ˄ˍʽʵˊ˗˄ˍʰˌ ˃ʶ ʶ˄ʶˊʴʷˌ ˃ˇˊ˒ʷˌ ˇ˅ˎʴˈ˄ˇˎΣ ʰʵˊʰ˄ˇˉˇʽ˗˄ˍʰˌ ˍʽˌ ˔ʹ˃ʽˁʱ (Rice-Evans 

Ŝǘ ŀƭΦΣ мффтΤ ²ƻƧŘȅƱƻ Ŝǘ ŀƭΦΣ нллтύ.  

ʆʰ ˒ˎˍʽˁʱ ˒ʰʽ˄ˇ˂ʽˁʱΣ ʽʵʽʰʾˍʶˊʰ ˍʰ ʵʽʰˍˊˇ˒ʽˁʱ ˒˂ʰʲˇ˄ˇʶʽʵʺΣ ʶʾ˄ʰʽ 

ˋʹ˃ʰ˄ˍʽˁʱΣ ˂ˈʴ˖ ˍ˖˄ ʽʵʽˇˍʺˍ˖˄ ˍˇˎˌΣ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ˄ ˉˊˇʰʴ˖ʴʺ ˍʹˌ ˎʴʶʾʰˌ ˍˇˎ 

ʰ˄ʻˊ˗ˉˇˎ ˃ʶ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʷˌΣ ʰ˄ˍʽ-ʰ˂˂ʶˊʴʽˁʷˌ ˁʰʽ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌ ʵˊʱˋʶʽˌ 

ˉˇ˂ˎ˒ʰʽ˄ˇ˂˗˄ (Duthie and Crozier, 2000; Rauha et al., 2000)Φ ʁʽ ˒˂ʰʲˇ˄ˈ˂ʶˌ 

όˁʰ˃˒ʶˊˈ˂ʹΣ ˁʶˊˁʶˍʾ˄ʹ ˁʰʽ ˃ˎˊʽˁʶˍʾ˄ʹύ ʶʾ˄ʰʽ  ʵˎˋʵʽʱ˂ˎˍʶˌ ˇˎˋʾʶˌΣ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ 

ˋˍʰ ʱ˄ʻʹ ˁʰʽ ˍʰ ˒ˏ˂˂ʰ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ˍˇˎ ул҈ ˍ˖˄ ʰ˄˗ˍʶˊ˖˄ ˒ˎˍ˗˄Σ  ʰ˂˂ʱ ˁʰʽ ˋˍˇˎˌ 

ˁʰˊˉˇˏˌ ˁʰʽ ʰˉʰ˄ˍ˗˄ˍʰʽ ˖ˌ ʶˉʾ ˍˇ ˉ˂ʶʾˋˍˇ˄ ˋʰ˄ ʁ-ʴ˂ˎˁˇʸʾˍʶˌΣ ˁʰʽ ˋˎ˄ʺʻ˖ˌ ˍˇ 

ˋʱˁ˔ʰˊˇ ʁ ʾ˄ʰʽ ʹ 5-ʴ˂ˎˁˈʸʹ ʺ  ˋʱˁ˔ʰˊʰ ˈˉ˖ˌ 5-ʴʰ˂ʰˁˍˈʸʹΣ  [-ˊʰ˃˄ˈʸʹΣ  [-ʰˊʰʲʽ˄ˈʸʹΣ 

D-˅ˎ˂ˈʸʹ ˁʰʽ  5-ʴ˂ˎˁˇˎˊˇ˄ʽˁˈ ˇ˅ˏ όʆʶˊ˃ʶ˄ˍʸʺΣ нллуύΦ ɶ ˋˎ˄ˏˉʰˊ˅ʹ ˒ʰʽ˄ˇ˂ʽˁ˗˄ 

ʶ˄˗ˋʶ˖˄ ό˒ʰʽ˄ˇ˂ʽˁʱ ˇ˅ʷʰΣ ˉˇ˂ˎ˒ʰʽ˄ˈ˂ʶˌ ˁʰʽ ˒˂ʰʲˇ˄ˇʶʽʵʺύΣ ˁʰʻ˗ˌ ˁʰʽ ʹ ˏˉʰˊ˅ʹ 

ʰʽʻʷˊʽ˖˄ ʶ˂ʰʾ˖˄Σ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹΣ ˃ˉˇˊˇˏ˄ ˄ʰ ʰˉˇˍˊʷ˕ˇˎ˄ ˍˇ˄ 

ˁʾ˄ʵˎ˄ˇ ˉˇ˂˂˗˄ ʰˋʻʶ˄ʶʽ˗˄Σ ˇʽ ˇˉˇʾʶˌ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ʰˉˈ ʶ˂ʶˏʻʶˊʶˌ ˊʾʸʶˌ (Bouaziz et 

ŀƭΦΣ нлмрΤ /ƘǊȅǎǎŀǾƎƛ DŀǊŘŜƭƛ Ŝǘ ŀƭΦΣ нллуΤ ʌʰˊˇˎʵʱˁʹΣ нлмнύΦ ʊˎˍʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˃ʶ 

ˋʹ˃ʰ˄ˍʽˁʷˌ ʲʽˇʵˊʰˋˍʽˁʷˌ ʶ˄˗ˋʶʽˌΣ ʰˉˇˍʶ˂ˇˏ˄ ˃ʽʰ ˒ˎˋʽˁʺ ˉʹʴʺ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁ˗˄ 

ʶ˄˗ˋʶ˖˄ ˃ʶ ˉˇʽˁʾ˂ʶˌ ˔ˊʺˋʶʽˌ ˋˍʹ˄ ʽʰˍˊʽˁʺΣ ˍʹ ˒ʰˊ˃ʰˁˇ˂ˇʴʾʰΣ ʰ˂˂ʱ ˁʰʽ ˍʹ˄ 

ˍʶ˔˄ˇ˂ˇʴʾʰ ˍˊˇ˒ʾ˃˖˄ ό!ƳŜƴǎƻǳǊ Ŝǘ ŀƭΦΣ нлмлŀΤ {ƻƪƽƱ-_Ŝǘƻǿǎƪŀ Ŝǘ ŀƭΦΣ нллтύ. 

ʆʰ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰ ʶʾ˄ʰʽ ˉˇ˂ˏˉ˂ˇˁʰ ˃ʶʾʴ˃ʰˍʰ ˉˍʹˍʽˁ˗˄ ʶ˄˗ˋʶ˖˄ ˃ʶ ʶˎˊʶʾʰ 

˔ʹ˃ʽˁʺ ˉˇʽˁʽ˂ˈˍʹˍʰΣ ˃ʶˍʰ˅ˏ ˍ˖˄ ˇˉˇʾ˖˄ ˁʰʽ ˒ʰʽ˄ˇ˂ʽˁ˗˄ ʶ˄˗ˋʶ˖˄ (Ruberto and 

Baratta, 2000)Σ ˉˇˎ ˃ʶˍʰˍˊʷˉˇ˄ˍʰʽ ˋʶ ʰʷˊʽˇΣ ˔˖ˊʾˌ ˄ʰ ˎ˒ʾˋˍʰ˄ˍʰʽ ˔ʹ˃ʽˁʷˌ ˃ʶˍʰʲˇ˂ʷˌ 

ˋˍʰ ˃ˈˊʽʱ ˍˇˎˌ όɽˎʵʰˁʹˌ - ʅʹ˃ʰ˄ˍʺˊʹˌΣ нллфύΦ ɴ˔ˇˎ˄ ˉˍʹˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ˁʰˍʱ ур-

фф҈Σ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʷ˄ʰ ˃ʶʾʴ˃ʰ ʰˉˈ ˍʶˊˉʶ˄ʽˁʷˌΣ ˍʶˊˉʶ˄ˇʶʽʵʶʾˌ ˁʰʽ ʱ˂˂ʶˌ ʰˊ˖˃ʰˍʽˁʷˌ 

ˁʰʽ ʰ˂ʶʽ˒ʰˍʽˁʷˌ ʶ˄˗ˋʶʽˌ ˃ʶ ʷ˄ˍˇ˄ʹ ˇˋ˃ʺΣ ˉˇˎ ˋˎ˄ˍʾʻʶ˄ˍʰʽ ˋʶ ʵʽʱ˒ˇˊʰ ˒ˎˍʽˁʱ 

ˈˊʴʰ˄ʰΣ ˈˉ˖ˌ ˃ˉˇˎ˃ˉˇˏˁʽʰΣ ʱ˄ʻʹΣ ˒ˏ˂˂ʰΣ ʲ˂ʰˋˍˇˏˌΣ ˁ˂ʰʵʽʱΣ ˋˉˈˊˇˎˌΣ ˁʰˊˉˇˏˌΣ 

ˊʾʸʶˌΣ ˅ˏ˂ˇ ʺ ˒˂ˇʽˈ (Teixeira et al., 2013)Φ ʆʰ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰ ʶʾ˄ʰʽ ˒ˎˋʽˁʱ ˉˊˇʿˈ˄ˍʰ ˃ʶ 

ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ˁʰʽ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ (Olmedo et al., 2015; Piccaglia 

et al., 1993) ˁ ʰʽ  ˉˇʽˁʾ˂ʹ ʻʶˊʰˉʶˎˍʽˁʺ ˔ˊʺˋʹ ˋˍʹ˄ ʽʰˍˊʽˁʺΣ ˂ˈʴ˖ ˍ˖˄ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁ˗˄Σ 

ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄ʽˁ˗˄Σ ʰ˄ˍʽʽˁ˗˄Σ ʰ˄ˍʽʲʰˁˍʹˊʽʰˁ˗˄ ˁʰʽ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁ˗˄ ʽʵʽˇˍʺˍ˖˄ ˍˇˎˌ 

(Teixeira et al., 2013).  
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ʃˇ˂˂ʱ ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱ ˍʹˌ ɼˊʺˍʹˌΣ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˉʰˊʱ˂˂ʹ˂ʰ ˃ʶ ˍʹ˄ 

ˎ˕ʹ˂ʺ ʵʽʰˍˊˇ˒ʽˁʺ ʰ˅ʾʰ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌΦ ɮˎˍʱ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ ʵʽʰˍˊˇ˒ʺ ʰ˂˂ʱ ˁʰʽ ʻʶˊʰˉʶʾʰ ʰˋʻʶ˄ʶʽ˗˄ ʰˉˈ ˍʹ˄ 

ʰˊ˔ʰʽˈˍʹˍʰ (Andrade et al., 2018; Psaroudaki et al., 2012; Visioli et al., 2004)Φ ɮˊˁʶˍʱ 

ʰˉˈ ˍʰ ʽʻʰʴʶ˄ʺ ˒ˎˍʱΣ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍˇ ˉʰˊʶ˂ʻˈ˄ ʷ˔ˇˎ˄ ˉ˂ʷˇ˄ ˅ʶ˔ʰˋˍʶʾ 

ˁʰʽ ʰˉˇ˃ʰˁˊˎ˄ʻʶʾ ʰˉˈ ˍʹ ʵʽʰˍˊˇ˒ʺ ˃ʰˌΣ ˁʰʻ˗ˌ ˉˇ˂˂ʷˌ ˉʶˊʽˇ˔ʷˌ ˈˉ˖ˌ ˁʰʽ ʹ ɼˊʺˍʹ 

ʰˁˇ˂ˇˎʻˇˏ˄ ʷ˄ʰ ˉʽˇ ʵˎˍʽˁˇˉˇʽʹ˃ʷ˄ˇ ˉˊˈˍˎˉˇ ʵʽʰˍˊˇ˒ʺˌΦ To ˁˊʹˍʽˁˈ ʵʽʰˍˊˇ˒ʽˁˈ 

ˉˊˈˍˎˉˇΣ ˉʰʴˁˇˋ˃ʾ˖ˌ ʰ˄ʰʴ˄˖ˊʽˋ˃ʷ˄ˇ ʰˉˈ ˍʹ ζ˃ʶ˂ʷˍʹ ˍ˖˄ т ˔˖ˊ˗˄ηΣ ˈˉ˖ˌ 

ʰ˄ʰˉˍˏ˔ʻʹˁʶ ˁʰʽ ˋˍˇ ɼʶ˒ʱ˂ʰʽˇ м ˍʹˌ ˉʰˊˇˏˋʰˌ ʶˊʴʰˋʾʰˌΣ ˋˎ˄ʷʲʰ˂ʶ ʴʽʰ ˉˇ˂˂ˇˏˌ 

ʰʽ˗˄ʶˌ ˋˍʹ˄ ʱˊʽˋˍʹ ˎʴʶʾʰ ˁʰʽ ˃ʰˁˊˇʸ˖ʾʰ ˍ˖˄ ˁˊʹˍʽˁ˗˄ (Kromhout et al., 1995; 

ʌʽ˂ʱˁʹ ŀƴŘ ʌʽ˂ʱˁʹˌΣ мффтύΦ ɶ ˎ˕ʹ˂ʺ ʵʽʰˍˊˇ˒ʽˁʺ ʰ˅ʾʰΣ ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ˁʰʽ ʹ 

ʰˉ˗˂ʶʽʰ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌ ʷ˔ˇˎ˄ ʰˎ˅ʺˋʶʽ ˍˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˁʰʽ ˍʹ˄ ˍʱˋʹ ʴʽʰ 

ʲʽ˖ˋʽ˃ˈˍʶˊʰ  ʵʽʰˍˊˇ˒ʽˁʱ ˃ˇ˄ˍʷ˂ʰ (Tomou et al., 2022). 

ɿʷʰ ˒ˎˍʽˁʱ ʶʾʵʹ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ʶ˄ˍʰ˔ʻˇˏ˄ ˋʶ ʷ˄ʰ ˎʴʽʶʽ˄ˈ ʵʽʰˍˊˇ˒ʽˁˈ 

ˉˊˈˍˎˉˇ ˁʰʽ ʷ˄ʰ ˉʶˊʽˋˋˈˍʶˊˇ ʲʽ˗ˋʽ˃ˇ ʵʽʰˍˊˇ˒ʽˁˈ ˃ˇ˄ˍʷ˂ˇΤ ʅˍˈ˔ˇˌ ˍʹˌ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ˃ʶ˂ʷˍʹˌ ʶʾ˄ʰʽ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰˌ ˋʶ 

˒ʰʽ˄ˇ˂ʽˁʱΣ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʱΣ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰ ˁʰʽ ˋˍˇʽ˔ʶʽʰˁʺ ʰ˄ʱ˂ˎˋʹ ˋˍʰ ʶʾʵʹ Myrtus 

communis, ɮrbutus unedo ˁʰʽ Crataegus monogynaΣ ˉˇˎ ˍˇ ˁʰʻʷ˄ʰ ˋˎ˂˂ʷ˔ˍʹˁʶ ʰˉˈ 

ʵʽʰ˒ˇˊʶˍʽˁʺ ˍˇˉˇʻʶˋʾʰ ˋˍʹ˄ ɼˊʺˍʹΦ  

 

пΦнΦ ʇ˂ʽˁʱ ˁʰʽ ˃ʷʻˇʵˇʽ 

пΦнΦмΦ ʋ˗ˊˇˌ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌ 

ʁʽ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʶˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˋʶ ˍˊʾʰ ʵʽʰ˒ˇˊʶˍʽˁʱ ˇʽˁˇˋˎˋˍʺ˃ʰˍʰ 

όм ˍʶ˔˄ʹˍˈ ˁʰʽ н ˒ˎˋʽˁʱύ ˍʰ ˇˉˇʾʰ ʵʷ˔ˇ˄ˍʰ˄ ʷ˄ˍˇ˄ʶˌ ʰ˄ʻˊ˖ˉˇʴʶ˄ʶʾˌ ˉʽʷˋʶʽˌΦ ɶ 

ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋʶ ʰˋˍʽˁʺ όʋʰ˄ʽʱύΣ ʰʴˊˇˍʽˁʺ όɶˊʱˁ˂ʶʽˇύ ˁʰʽ 

ˁˍʹ˄ˇˍˊˇ˒ʽˁʺ όʄʷʻˎ˃˄ˇύ ˉʶˊʽˇ˔ʺ ˍˇˎ ˄ʹˋʽˇˏΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉˊˇˋʵʽˇˊʽˋˍʶʾ ʹ 

ʵˎ˄ʰˍˈˍʹˍʰ ʰ˅ʽˇˉˇʾʹˋʹˌ ˍʹˌ ʶˎʶˊʴʶˍʽˁʺˌ ˔ˊʺˋʹˌ ˍ˖˄ ʽʻʰʴʶ˄˗˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄Σ ˋʶ 

ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌΣ ʶ˄ʽˋ˔ˏˇ˄ˍʰˌ ˍʹ˄ ˎʴʶʾʰ ˁʰʽ ʶˎʹ˃ʶˊʾʰΣ ʰˁˈ˃ʰ ˁʰʽ ˁˇʽ˄˖˄ʽˁʱ 

ʰˋʻʶ˄ʷˋˍʶˊ˖˄ ˉˇ˂ʽˍ˗˄Φ ɳˉʾˋʹˌΣ ʹ ʁ ˉʽ˂ˇʴʺ ˍ˖˄ ˍˊʽ˗˄ ˇʽˁˇˋˎˋˍʹ˃ʱˍ˖˄Σ  ʵʽʷ˒ʶˊʰ˄ ˋˍˇ 

ʲʰʻ˃ˈ ʰ˄ʻˊ˗ˉʽ˄ʹˌ ˉʰˊʷ˃ʲʰˋʹˌ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇ ˎ˕ˈ˃ʶˍˊˇΣ ʰ˂˂ʱ ˁʰʽ ˋˍˇ ɿˇ˃ˈ. 

ɮ˄ʰ˂ˎˍʽˁˈˍʶˊʰ ʴʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌ ʶˉʽ˂ʷ˔ˍʹˁʰ˄Υ  

ʰύ ɾʽʰ ˉʶˊʽʰˋˍʽˁʺ ˉʶˊʽˇ˔ʺ ʴʽʰ ˍʹ˄ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʵʶʽʴ˃ʱˍ˖˄ Myrtus 

communis. O ̝ ˗ˊˇˌ ˉˊʰˋʾ˄ˇˎ ʰˉˈ ˈˉˇˎ ˋˎʴˁˇ˃ʾˋˍʹˁʰ˄ ˍʰ ʵʶʾʴ˃ʰˍʰ ʶʾ˄ʰʽ ʷ˄ʰ 

ˉʰˊˍʷˊʽ ˍˇˎ ɳ˂˂ʹ˄ʽˁˇˏ ɾʶˋˇʴʶʽʰˁˇˏ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΣ ʆ˃ʺ˃ʰ ɶ˂ʶˁˍˊˇ˄ʽˁ˗˄ 

ɾʹ˔ʰ˄ʽˁ˗˄ ˍʹˌ ʅ˔ˇ˂ʺˌ ɾʹ˔ʰ˄ʽˁ˗˄Φ ɰˊʾˋˁʶˍʰʽ ʶˉʾ ˍʹˌ ˇʵˇˏ ʃˊˇ˒ʺˍʹ ɶ˂ʾʰ 

όˇʵˈˌ ˃ʶ ˋˎ˔˄ˈˍʶˊʹ ˁˎˁ˂ˇ˒ˇˊʾʰύΣ ˋˍʹ ˋˎ˃ʲˇ˂ʺ ˍʹˌ ˃ʶ ˍʹ˄ ˇʵˈ ɮ˄ʰʴ˄˗ˋˍʹ 

ʃʰ˄ʰʴʽ˖ˍʱˁʹ ό˃ʽˁˊˈˍʶˊʹ ˇʵˈˌ ˔˖ˊʾˌ ˋˎ˔˄ʺ ˁˎˁ˂ˇ˒ˇˊʾʰύΣ ˋˍʰ ʋʰ˄ʽʱ ˍˇˎ 

ɿˇ˃ˇˏ ʋʰ˄ʾ˖˄Φ ʅˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌΥ оро̌мΩмлΩΩɿ  нп ̌лнΩопΩΩɳ 

ʲύ ɾʽʰ ʰʴˊˇˍʽˁʺ ˉʶˊʽˇ˔ʺ ʴʽʰ ˍʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍ˖˄ ʵʶʽʴ˃ʱˍ˖˄ Arbutus unedo. 

ʁʽ ʻʱ˃˄ˇʽ ʰˎˍˇ˒ˏˇ˄ˍʰʽ ˋʶ ʰʴˊˇˍʽˁʺ ˉʶˊʽˇ˔ʺ ˁˇ˄ˍʱ ˋˍˇ ˔˖ˊʽˈ ʄˇʴʵʽʱ ˍˇˎ 
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ɲʺ˃ˇˎ ɾʰ˂ʶʲʽʸʾˇˎΣ ˍˇˎ ɿˇ˃ˇˏ ɶˊʰˁ˂ʶʾˇˎ ˁʰʽ ˋˎ˂˂ʷ˔ˍʹˁʰ˄ ʰˉˈ ˉˊʰ˄ʺΣ 

ˉ˂ʹˋʾˇ˄ ʰʴˊˇˍʽˁˇˏ ʵˊˈ˃ˇˎΦ ʅˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌΥ орн̌мΩнсΩΩɿ нрл̌лΩпоΩΩɳ 

ʴύ ɾʽʰ ˁˍʹ˄ˇˍˊˇ˒ʽˁʺ ˉʶˊʽˇ˔ʺ ʴʽʰ ˍʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍ˖˄ ʵʶʽʴ˃ʱˍ˖˄ Crataegus 

monogynaΦ ʆʰ ʵʷ˄ˍˊʰ ʰˎˍˇ˒ˏˇ˄ˍʰʽ ˋˍˇ ˇˊˇˉʷʵʽˇ ˍʹˌ ɿʾʵʰˌΣ ˉˇˎ ʲˊʾˋˁʶˍʰʽ 

ˋˍˇ˄ ˇˊʶʽ˄ˈ ˈʴˁˇ ˍˇˎ ʌʹ˂ˇˊʶʾˍʹ ˋˍˇ ɿˇ˃ˈ ʄʶʻˏ˃˄ʹˌΦ ʅˎ˄ˍʶˍʰʴ˃ʷ˄ʶˌΥ 

35̌мнΩмфΩΩɿ  нп ̌рлΩлфΩΩɳ 

пΦнΦн ʊˎˍʱ ˉˇˎ ˋˎ˃˃ʶˍʶʾ˔ʰ˄ ˋˍˇ ˉʶʾˊʰ˃ʰ 

ɱʽʰ ˍʽˌ ʰ˄ʱʴˁʶˌ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌΣ ʶˉʽ˂ʷ˔ˍʹˁʰ˄ ʵˏˇ ʻʰ˃˄˗ʵʹ όMyrtus 

communis, Arbutus unedoύ ˁʰʽ ʷ˄ʰ ʵʶ˄ʵˊ˗ʵʶˌ ʶʾʵˇˌ όCrataegus monogynaύΦ ʆʰ ˒ˎˍʱΣ 

ˉˇˎ ʶˉʽ˂ʷ˔ˍʹˁʰ˄ ʴʽʰ ˍʹ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰΣ ʺˍʰ˄ ʰ˄ʶˉˍˎʴ˃ʷ˄ʰ ˋʶ ʹ˂ʽˁʾʰ ʱ˄˖ ˍ˖˄ ˉʷ˄ˍʶ 

ʶˍ˗˄Φ ʆʰ Arbutus unedo ˁʰʽ Crataegus monogyna ʰˎˍˇ˒ˏˇ˄ˍʰʽ ˋʶ ʶ˂ʶˏʻʶˊʹ 

ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˏ˕ˇˌ ˉʶˊʾˉˇˎ мΣул - нΣлл ˃ʷˍˊʰΦ ʆˇ Myrtus communis ʶʾ˔ʶ 

ʵʽʰ˃ˇˊ˒˖˃ʷ˄ʹ ˁˈ˃ʹ ˋʶ ˒ˎˍˇ˒ˊʱˁˍʹ ˃ʶ ˏ˕ˇˌ ˉʶˊʾˉˇˎ мΣлл - мΣнл ˃ʷˍˊʰΣ ʺˍʰ˄ 

˒ˎˍʶ˃ʷ˄ˇ ˋʶ ʴˊʰ˃˃ʽˁʺ ˒ˏˍʶˎˋʹ ˋʶ ˉʰˊˍʷˊʽ ˁʰʽ ˉˊˇˋˍʰˍʶˏˇ˄ˍʰ˄ ʰˉˈ ˍˇ ʵˊˈ˃ˇ ˃ʶ 

ˁˍʽˋˍʺ ˉʶˊʾ˒ˊʰ˅ʹ ˏ˕ˇˎˌ ˉʶˊʾˉˇˎ мΣр ˃ʷˍˊˇˎΦ 

4.2.2.1. Myrtus communis 

ɶ ɾˎˊˍʽʱΣ Myrtus communis LΦ όʁʽˁˇʴʷ˄ʶʽʰ Myrtaceaeύ ʶʾ˄ʰʽ ʷ˄ʰ 

˒ʰˊ˃ʰˁʶˎˍʽˁˈ ˒ˎˍˈΣ ʽʻʰʴʶ˄ʷˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʶˋˇʴʶʾˇˎ (Bouzabata et al., 2015; 

Mendes et al., 2001)Σ ˍˇ ˇˉˇʾˇ ˒ˏʶˍʰʽ  ˁʰʽ ˋʶ ʱ˂˂ʶˌ ˉʶˊʽˇ˔ʷˌ ˃ʶ ʺˉʽˇ ˁ˂ʾ˃ʰΣ ˈˉ˖ˌ ʹ 

ɰˈˊʶʽʰ ɮ˒ˊʽˁʺ ˁΦʱΦ (Giampieri et al., 2020)Φ ɶ M. communis ʁ ʾ˄ʰʽ  ʰʶʽʻʰ˂ʺˌ ʻʱ˃˄ˇˌ ʺ 

˃ʽˁˊˈ ʵʷ˄ˍˊˇ ˃ʶ ˏ˕ˇˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˒ˍʱˋʶʽ ˍʰ н-о ˃ʷˍˊʰΣ ˃ʶ  ˒ˏ˂˂ʰ ˋˁˇˎˊˇˉˊʱˋʽ˄ʰΣ 

ʵʶˊ˃ʰˍ˗ʵʹΣ ˖ˇʶʽʵʺΣ ˃ʽˁˊʱ ό˃ʺˁˇˌ о-р ʶˁʰˍˇˋˍʱύΣ ˂ʶˎˁʱ ʺ ˂ʶˎˁˇˊˈʵʽ˄ʰ ʱ˄ʻʹ ˁʰʽ  ˃ʶ 

ˁʰˊˉˇˏˌ ˋʶ ˋ˔ʺ˃ʰ ˋ˒ʰʽˊʽˁˈΣ ˉˇˎ ʷ˔ˇˎ˄ ˋˎ˄ʺʻ˖ˌ ˋˁˇˏˊˇ ˁˈˁˁʽ˄ˇ ʷ˖ˌ ˃ˇʲ ˔ˊ˗˃ʰ  

ˁʰʽ ˋˉʰ˄ʽˈˍʶˊʰ ˂ʶˎˁˈ (Aleksic and Knezevic, 2014; Barboni et al., 2010)Φ ʅˍˇ˄ ˁʰˊˉˈ 

ˎˉʱˊ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʰ˄ʻˇˁˎʰ˄ʽ˄˗˄Σ ˉˇˎ ʵʾ˄ˇˎ˄ ˋˍˇˎˌ ˁʰˊˉˇˏˌ ˍˇ 

ˋˁˇˏˊˇ ˃˖ʲ ˔ˊ˗˃ʰ (Maldini et al., 2016)Φ ʊˏʶˍʰʽ ˋʶ ˇˎʵʷˍʶˊʰ ʺ ʶ˂ʰ˒ˊ˗ˌ ˈ˅ʽ˄ʰ 

ʶʵʱ˒ʹΣ ʰˉˈ л ʷ˖ˌ  улл ˃ʷˍˊʰ ˉʱ˄˖ ʰˉˈ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ˁʰʽ ʷ˔ʶʽ ʰ˄ˍˇ˔ʺ 

ˋˍʹ˄ ˅ʹˊʰˋʾʰ (Usai et al., 2018). 

ɳʾ˄ʰʽ  ʷ˄ʰ ˉˇ˂ˏ ʰˊ˖˃ʰˍʽˁˈ ˒ˎˍˈ ˂ˈʴ˖ ˍʹˌ ˎ˕ʹ˂ʺˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰˌ ˋʶ ʰʽʻʷˊʽˇ 

ʷ˂ʰʽˇ ˋˍʰ ˒ˏ˂˂ʰΣ ˍʰ ˂ˇˎ˂ˇˏʵʽʰ ˁʰʽ ˍˇˎˌ ˁʰˊˉˇˏˌ (Tuberoso et al., 2007)Σ ʹ  

ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˍˇˎ ˇˉˇʾˇˎ ˁʰʽ ʹ ˔ʹ˃ʽˁʺ ˍˇˎ ˋˏ˄ʻʶˋʹ ʶˉʹˊʶʱʸʶˍʰʽ ʰˉˈ ʴʶ˄ʶˍʽˁˇˏˌ 

ˁʰʽ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ (Rahimmalek et al., 2013; Tuberoso et al., 2006). 

ɳʾ˄ʰʽ ˒ˎˍˈ ˉ˂ˇˏˋʽˇ ˋʶ ˒ʰʽ˄ˇ˂ʽˁʱ ˇ˅ʷʰΣ ˒˂ʰʲˇ˄ˇʶʽʵʺΣ ˍʰ˄ʾ˄ʶˌΣ ˉˍʹˍʽˁʱ ʶ˂ʰʾʰ ˁʰʽ 

˂ʽˉʰˊʱ ˇ˅ʷʰ (Nassar et al., 2010)Φ  ʁʽ ˁʰˊˉˇʾ ˍˇˎ ˒ˎˍˇˏ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˎ˕ʹ˂ʺ 

ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ʲʽˇʵˊʰˋˍʽˁʷˌ ˉˇ˂ˎ˒ʰʽ˄ˈ˂ʶˌΣ ˁˎˊʾ˖ˌ ʰ˄ʻˇˁˎʰ˄ʾ˄ʶˌ όʹ ˋˏ˄ʻʶˋʹ ˍʹˌ 

ʰ˄ʻˇˁˎʰ˄ʾ˄ʹˌ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ʴʶ˖ʴˊʰ˒ʽˁʺˌ 

ˉˊˇʷ˂ʶˎˋʹˌ ˁʰʽ ˍʹˌ ˉˇʽˈˍʹˍʰˌύ (Maldini et al., 2016).  

ʆʰ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ˍˇˎ ˃ˎˊˍʷ˂ʰʽˇˎ ʶʾ˄ʰʽ ʹ ˃ˎˊˍʶ˄ˈ˂ʹΣ ʹ ˇ˅ʽˁʺ 

˃ˎˊˍʽ˄ˈ˂ʹΣ ʹ ˂ʽ˄ʰ˂ˇˈ˂ʹΣ ʹ ʰ-ˉʽ˄ʷ˄ʽˇΣ ʹ мΣу-ˁʽ˄ˈ˂ʹΣ ʹ ʲ-ˁʰˊˎˇ˒ˎ˂˂ʶ˄ʾ˄ʹΣ ˍˇ ˉ -

ˁˎ˃ʷ˄ʽˇΣ ʹ ʴʶˊʰ˄ʽˈ˂ʹΣ ʹ ˄ʶˊˈ˂ʹ ˁʰʽ ˍˇ ˒ʰʽ˄ˎ˂ˇˉˊˇˉʰ˄ˇʶʽʵʷˌ ˃ʶʻˎ˂ʶ˄ˇʴʶ˄ˈ˂ʹΣ 
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ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˂ʽ˃ˇ˄ʷ˄ʽˇ (Gortzi et al., 2008)Φ ɶ о-ʁ-ʴ˂ˎˁˇˋʾʵʹ ˍʹˌ ʵʶ˂˒ʽ˄ʽʵʾ˄ʹˌΣ ʹ о-

ʁ-ʴ˂ˎˁˇˋʾʵʹ ˉʶˍˇˎ˄ʽʵʾ˄ʹˌ ˁʰʽ ʹ о-ʁ-ʴ˂ˎˁˇˋʾʵʹ ˉʶˇ˄ʽʵʾ˄ʹˌ ʶʾ˄ʰʽ ˍʰ ˉʽˇ ʱ˒ʻˇ˄ʰ 

ʲʽˇʶ˄ʶˊʴʱ ˋˎˋˍʰˍʽˁʱ ˋˍˇˎˌ ˁʰˊˉˇˏˌ ˃ˎˊˍʽʱˌΣ ˈˉ˖ˌ ˁʰʽ ʹ о-ʁ-ʴ˂ˎˁˇˋʾʵʹ ˁˎʰ˄ʽʵʾ˄ʹˌ 

(Amensour et al., 2010a; Barboni et al., 2010; Maldini et al., 2016; Montoro et al., 

2006; Sarais et al., 2016). 

ʆʰ ʲʰˋʽˁʱ ˂ʽˉʰˊʱ ˇ˅ʷʰ ˍ˖˄ ʶ˂ʰʾ˖˄ ʶʾ˄ʰʽ  ˍˇ ˉʰ˂˃ʽˍʽˁˈΣ ˍˇ ˋˍʶʰˍʽˁˈΣ ˍˇ ʶ˂ʰʿˁˈ 

ˁʰʽ ˍˇ ˂ʽ˄ˇ˂ʶʿˁˈ ˇ˅ˏ ό!ƳŜƴǎƻǳǊ Ŝǘ ŀƭΦΣ нлмлŀΣ нлмлōΤ .ǊŀŘŀŀ Ŝǘ ŀƭΦΣ нлмнΤ mȊŎŀƴ Ŝǘ ŀƭΦΣ 

2020)Σ ʰ˂˂ʱ ˁʰʽ ˇʽ ˋˉˈˊˇʽ ˍʹˌ  ɾΦ ŎƻƳƳǳƴƛǎ ̫ ˔ˇˎ˄ ʰ˅ʽˈ˂ˇʴʹ ʰˉˈʵˇˋʹ ʶ˂ʰʾˇˎ ˉʶˊʾˉˇˎ 

мн҈  ˁʰʽ ʶʾ˄ʰʽ ˃ʽʰ ʰ˅ʽˈ˂ˇʴʹ ˉʹʴʺ ˉˇ˂ˎʰˁˈˊʶˋˍˇˎ ˂ʽ˄ˇ˂ʶʿˁˇˏ ˇ˅ʷˇˌ (Aidi Wannes and 

Marzouk, 2016)Φ ʆʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ʰˉˈ ˍʰ ˒ˏ˂˂ʰ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˎ˕ʹ˂ˈˍʶˊʹ 

ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˇ˂ʽˁʷˌ ˒ʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ 

ˁʰʽ ˒˂ʰʲˇ˄ˇʶʽʵʺ ʰˉˈ ˍʰ ʰ˄ˍʾˋˍˇʽ˔ʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˍ˖˄ ˁʰˊˉ˗˄ (Amensour et al., 

2010b)Φ ʆʰ ˒ˏ˂˂ʰ ˁʰʽ ˇʽ ˁʰˊˉˇʾ M. communis ʁ ʾ˄ʰʽ ˉ˂ˇˏˋʽʰ ˋʶ YΣ /ŀΣ aƎ ˁʰʽ t ˔˖ˊʾˌ 

˄ʰ ʷ˔ˇˎ˄ ˉʰˊʰˍʹˊʹʻʶʾ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ˋˁˇˎˊˈ˔ˊ˖˃˖˄ ˁʰʽ 

ʰ˄ˇʽ˔ˍˈ˔ˊ˖˃˖˄ ˁʰˊˉ˗˄ (Yildirim et al., 2015).  

ʆˇ ɾΦ communis ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ ˃ʰʴʶʽˊʽˁʺ όˁˎˊʾ˖ˌ ɹˍʰ˂ʾʰύΣ ʴʽʰ 

ˉʰˊʰʴ˖ʴʺ ˉˇˍ˗˄ όMirto Rosso ˁʰʽ Mirto BiancoύΣ ˇʽˁʽʰˁʺ ˉʰˊʰʴ˖ʴʺ ˂ʽˁʷˊΣ ˋˍʹ 

ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˍˊˇ˒ʾ˃˖˄ ό˖ˌ ʰˊ˖˃ʰˍʽˁʺ ˇˎˋʾʰ ˁΦʱΦύ ˁʰʽ ʶˎˊʷ˖ˌ ˋˍʽˌ ʲʽˇ˃ʹ˔ʰ˄ʾʶˌ 

ʰˊ˖˃ʱˍ˖˄ ˁʰʽ ˁʰ˂˂ˎ˄ˍʽˁ˗˄ (Aleksic and Knezevic, 2014; Barboni et al., 2010; 

Chryssavgi Gardeli et al., 2008; Montoro et al., 2006; Nassar et al., 2010; Tuberoso et 

al., 2010; Wannes and Marzouk, 2016)Φ ʆˇ ʰʽʻʷˊʽˇ ʷ˂ʰʽˇ ˍˇˎ ˒ˎˍˇˏ ˃ˉˇˊʶʾ ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾΣ ˃ʶ ˉˇ˂ˏ ˁʰ˂ʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΣ ˖ˌ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ˄ʷʰˌ 

ʴʶ˄ʽʱˌ ˋˍʹ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˍˊˇ˒ʾ˃˖˄ (Myszka et al., 2020)Σ ˈˉ˖ˌ ˇʽ ˁʰˊˉˇʾ ˍˇˎ ˒ˎˍˇˏ 

ό˂ʶˎˁˇʾ ˁʰʽ ˃ˉ˂ʶ-˃˖ʲύ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˁʰʽ ʴʽʰ ˉʰˊʰʴ˖ʴʺ ˉˊˇʲʽˇˍʽˁˇˏ ˉʰʴ˖ˍˇˏ 

όmȊǘǸǊƪ Ŝǘ ŀƭΦΣ нлмуύΦ ʅʹ˃ʰ˄ˍʽˁʺ ˔ˊʺˋʹ ʷ˔ʶʽ ˁʰʽ ˖ˌ ˁʰ˂˂˖ˉʽˋˍʽˁˈ ˒ˎˍˈ ˃ʶ ʶˎˊʶʾʰ 

˔ˊʺˋʹΣ ˔ʱˊʹ ˋˍʹ˄ ˍˊʽˉ˂ʺ ˁʰ˂˂˖ˉʽˋˍʽˁʺ ʰ˅ʾʰ ˍˇˎ ˒ˎˍˇˏ όʱ˄ʻʹΣ ˒ˏ˂˂ʰΣ ˁʰˊˉˇʾύΦ ʅˍʹ˄ 

ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˉʾˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˒ˏˍʶˎˋʹ ˋʶ ˋˎˋˍʱʵʶˌΣ ˇ˃ʱʵʶˌΣ 

˃ʶ˃ˇ˄˖˃ʷ˄ˇ ʺ ʴ˂ʰˋˍˊʽˁˈ ˒ˎˍˈΣ ʰ˂˂ʱ ˁʰʽ  ˖ˌ ˒ˎˍˇ˒ˊʱˁˍʹˌ ʺ  ʵʽʰ˃ˇˊ˒˖˃ʷ˄ʹˌ ˁˈ˃ʹˌ 

˒ˎˍˈΣ ʶˉʶʽʵʺ ʶˉʽʵʷ˔ʶˍʰʽ ˕ʰ˂ʽʵʾˋ˃ʰˍʰ ό¢ǎŀƭƛƪƛŘƛǎΣ мффпΤ ɼʰ˄ˍʰˊˍʸʺˌΣ мффпύΦ ʆˇ ɾΦ 

communis ʶʾ˄ʰʽ ˁʰˍʱ˂˂ʹ˂ˇ ʴʽʰ ˒ˏˍʶˎˋʹ ˁʰʽ ˋʶ ˁʰʻʽˋˍʽˁʱ ˁʺˉˇˎΣ ˔ʱˊʹ ˋˍˇ ʽʵʽʰʾˍʶˊˇ 

ʱˊ˖˃ʰ ˍ˖˄ ʰ˄ʻʷ˖˄ ˁʰʽ ˍ˖˄ ˒ˏ˂˂˖˄ ˍʹˌΦ 

To M. communis ʷ˔ʶʽ ʻʶˊʰˉʶˎˍʽˁʺ ˔ˊʺˋʹ ˖ˌ ʰ˄ˍʽˋʹˉˍʽˁˈˌΣ ʰˉˇ˂ˎ˃ʰ˄ˍʽˁˈˌΣ 

ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹˌΣ ˎˉˇʴ˂ˎˁʰʽ˃ʽˁˈˌ (Aidi Wannes et al., 2010; Hosseinzadeh et al., 

2011; Rahimmalek et al., 2013), ˎˉˇˍʰˋʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ (Bouaziz et al., 2015) ˃ ʁ

ˋʹ˃ʰ˄ˍʽˁʷˌ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌ (Amessis-Ouchemoukh et al., 2014), ʰ˄ˍʽʰʽ˃ˇˊˊʰʴʽˁʷˌ 

ʽʵʽˈˍʹˍʶˌ (Messaoud et al., 2011). ʃʰˊˇˎˋʽʱʸʶʽ ʶˉʾˋʹˌ ˉˊˇˋˍʰˋʾʰ ʴʽʰ ʰ˄ʰˉ˄ʶˎˋˍʽˁʷˌ 

ʵʽʰˍʰˊʰ˔ʷˌΣ ʵʽʱˊˊˇʽʶˌΣ ʰʽ˃ˇˊˊˇˀʵʶˌ  (Bouzabata et al., 2015) ˁʰʽ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʺ 

ʰ˄ˍʽʵʽʰʲʹˍʽˁʺΣ ʰ˄ˍʽʽʽˁʺΣ ʹˉʰˍˇˉˊˇˋˍʰˍʶˎˍʽˁʺ ˁʰʽ ˄ʶˎˊˇˉˊˇˋˍʰˍʶˎˍʽˁʺ ʵˊʱˋʹ 

(Alipour et al., 2014)Φ ʁ ˁʰˊˉˈˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ ʻʶˊʰˉʶʾʰ ˉˇ˂˂˗˄ ˍˏˉ˖˄ 

˃ˇ˂ˎˋ˃ʰˍʽˁ˗˄ ʰˋʻʶ˄ʶʽ˗˄Σ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ʵʽʱˊˊˇʽʰˌ ˁʰʽ ˍʹˌ 

ʵˎˋʶ˄ˍʶˊʾʰˌΦ ʆʰ ˒ˏ˂˂ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˖ˌ ʰ˄ˍʽˋʹˉˍʽˁˇʾ ˁʰʽ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌ 

ˉʰˊʱʴˇ˄ˍʶˌ ˃ʶ ˔ˊʺˋʹ ˁʰʽ ˖ˌ ˋˍˇ˃ʰˍʽˁˈ ʵʽʱ˂ˎ˃ʰΣ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ˍʹˌ ˁʰ˄ˍʽ˄ˍʾʰˋʹˌ 
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(Cannas et al., 2013; Gortzi et al., 2008)Φ  ʆˇ ʰʽʻʷˊʽˇ ʷ˂ʰʽˇ ˍ˖˄ ˒ˏ˂˂˖˄ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ ʻʶˊʰˉʶʾʰ ˉ˄ʶˎ˃ˇ˄ʽˁ˗˄ ʰˋʻʶ˄ʶʽ˗˄Φ  

 ɴ˔ʶʽ ʲˊʶʻʶʾ ʶˉʾˋʹˌΣ ˈˍʽ ˍʰ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰ ˍˇˎ M. communis ˃ˉˇˊˇˏ˄ ˄ʰ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˖ˌ ˒ˎˋʽˁʱ ʸʽʸʰ˄ʽˇˁˍˈ˄ʰ ˁʰʽ ˖ˌ ˃ˎˁʹˍˇˁˍˈ˄ʰ ʴʽʰ ˒ˎˍˇˉˊˇˋˍʰˋʾʰ 

(Kordali et al., 2016). ʅˏ˃˒˖˄ʰ ˃ʶ ˃ʶ˂ʷˍʹΣ ʹ ʁ ˒ʰˊ˃ˇʴʺ ˍ˖˄ ʰʽʻʷˊʽ˖˄ ʶ˂ʰʾ˖˄ ˁʰˍʱ ˍʹ 

ʲ˂ʱˋˍʹˋʹ ˍ˖˄ ˋˉˈˊ˖˄ ˁʰʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˒ˎˍʰˊʾ˖˄ ˍ˖˄ ʶʽʵ˗˄ Amaranthus 

retroflexus L., Chenopodium album L., Cirsium arvense (L.) Scop., Lactuca serriola [Φ ˁʰʽ 

Rumex crispus [ΦΦ ʰ˄ʰˋˍʱ˂ʻʹˁʶ ˉ˂ʺˊ˖ˌ ʺ ʶ˄ ˃ʷˊʶʽ (Kordali et al., 2016)Φ ɳˉʾˋʹˌΣ  

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˖ˌ ˉˊ˗ˍʹ ˏ˂ʹ ʴʽʰ ˍʹ˄ ˉʰˊʰˋˁʶˎʺ ˋˎʸʶˎʴ˃ʷ˄ˇˎ ˂ʽ˄ˇ˂ʶʿˁˇˏ ˇ˅ʷˇˌΣ  

ˉˇˎ ʶʾ˄ʰʽ ʷ˄ʰ ˄ʷˇ ʻʶˊʰˉʶˎˍʽˁˈ ʻˊʶˉˍʽˁˈ ˉˊˇʿˈ˄ ˃ʶ ˉˇ˂˂ʱ ˎˉˇˋ˔ˈ˃ʶ˄ʶˌ 

ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ ˁʰʽ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʷˌ ʽʵʽˈˍʹˍʶˌ (Wannes and Marzouk, 2016)Φ ʅˍʹ˄ 

ɳʽˁˈ˄ʰ пΦм ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˍˇ M. communis ̀ ˍʽˌ ʻʷˋʶʽˌ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰˌΦ 

 

 

            
 

 
 

ɳʽˁˈ˄ʰ пΦмΦ  ɹʻʰʴʶ˄ʷˌ ˒ˎˍˈ ˍʹˌ ɼˊʺˍʹˌ Myrtus communis Aύ ʱ˄ʻʹΣ ɰύ ˁʰˊˉˇʾ ˁʰʽ ɱύ ʶʴˁʰˍʶˋˍʹ˃ʷ˄ʰ 

˒ˎˍʱ ˋˍˇ ʰˋˍʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ˍ˖˄ ʋʰ˄ʾ˖˄Σ ˈˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˁʰʽ ʹ ʵʶʽʴ˃ʰˍˇ˂ʹ˕ʾʰΦ 

4.2.2.2. ɮrbutus unedo  

ɶ ɼˇˎ˃ʰˊʽʱ ɮrbutus unedo  όʁʽˁˇʴʷ˄ʶʽʰ 9ǊƛŎŀŎŜŀŜύ ʶʾ˄ʰʽ ˒ˎˍˈ ˃ʶ ˃ʶˋˇʴʶʽʰˁʺ 

ˁˎˊʾ˖ˌ ʶ˅ʱˉ˂˖ˋʹ όɲˎˍʽˁʺΣ ɼʶ˄ˍˊʽˁʺ ˁʰʽ ɿˈˍʽʰ ɳˎˊ˗ˉʹύΣ ʰ˂˂ʱ ʰˎˍˇ˒ˏʶˍʰʽ ˁʰʽ ˋˍʹ 

ɰˈˊʶʽʰ ɮ˒ˊʽˁʺ όʶˁˍˈˌ ʰˉˈ ˍʹ˄ ɮʾʴˎˉˍˇ ˁʰʽ ˍʹ ɽʽʲˏʹύΣ ˍʰ ɼʰ˄ʱˊʽʰ ˄ʹˋʽʱ ˁʰʽ ˍʹ ɲˎˍʽˁʺ 
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