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ȼ ŮˊɘůŰɖɛɞɜɘəɐ ɞɛŬŭŬ Űɞɡ ȾŬɗ. ɆŰŬɛŬŰɎəɖ Űɞɡ ŰɛɐɛŬŰɞɠ ũŮɤɚɞɔɑŬɠ əŬɘ 

ũŮɤˊŮɟɘɓɎɚɚɞɜŰɞɠ Űɞɡ Ⱥɗɜɘəɞɨ ȾŬˊɞŭɘůŰɟɘŬəɞɨ ɄŬɜŮˊɘůŰɖɑɞɡ ȷɗɖɜɩɜ, ɏɢɞɡɜ 

ŮɛˊɚŬəŮɑ ůŮ ŮűŬɟɛɞůɛɏɜɖ ɏɟŮɡɜŬ Űɤɜ ɓɘɞɛɖɢŬɜɘəɩɜ ɞɟɡəŰɩɜ ůŰɞɜ ŬɔɟɞŰɘəɧ ŰɞɛɏŬ 

(ˊ.ɢ. 1-ȻŮɧɚɘɗɞɠ əŬɘ ˊɏŰɟŮɠ ŭɘŬŰɞɛɑŰɖ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɤɠ ɡˊɧůŰɟɤɛŬ ůŮ 

ɡŭɟɞˊɞɜɘəɏɠ əŬɚɚɘɏɟɔŮɘŮɠ, əŬɘ  2- ɉŬɟŬəŰɖɟɘůɛɧɠ əŬɘ Ŭɝɘɞɚɧɔɖůɖ ůɡɔəŮəɟɘɛɏɜɤɜ 

Űɨˊɤɜ ɕŮɞɚɑɗɞɡ ɤɠ ɓŮɚŰɘɤŰɘəɎ ŮŭɎűɞɡɠ əŬɘ ɤɠ ɚɘˊɎůɛŬŰŬ ɓɟŬŭŮɑŬɠ ŬˊŮɚŮɡɗɏɟɤůɖɠô). 

ȺˊɘˊɟɧůɗŮŰŬ, ɞ ȾŬɗ. ɆŰŬɛŬŰɎəɖɠ ɏɢŮɘ ŮɟɔŬůɗŮɑ ˊɎɜɤ ůŰŬ ŬˊɞɗɏɛŬŰŬ ɢɞɡɜŰɑŰɖ (HU) 

əŬɘ ɡŭɟɞɛŬɔɜɖůɑŰɖ (HYM) ůŰɖɜ ȺɚɚɎŭŬ, ɄŮɟůɑŬ əŬɘ ȾŬɜŬŭɎŬˊɧ Űɞ  1988 ɛɏɢɟɘ əŬɘ 

ůɐɛŮɟŬ. ɋɠ Ůə ŰɞɨŰɞɡ, ɞ ɢŬɟŬəŰɖɟɘůɛɧɠ əŬɘ ɞɘ ɘŭɘɧŰɖŰŮɠ ŰɏŰɞɘɤɜ ɛɖɜ ůɡɜɖɗɘůɛɏɜɤɜ 

ɞɟɡəŰɩɜ ɏɢɞɡɜ ɛŮɚŮŰɖɗŮɑ ˊɞɚɨ əŬɚɎ.  

ɇɞ ɔŮɔɞɜɧɠ ɧŰɘ Űɞ ɛɑɔɛŬ Űɤɜ ŬɜɗɟŬəɘəɩɜ ŬɚɎŰɤɜ ɀŬɔɜɖůɑɞɡ əŬɘ ȷůɓŮůŰɑɞɡ 

Űɤɜ ɞɟɡəŰɩɜ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɠ ɁŮɟɎɘŭŬɠ ȾɞɕɎɜɖɠ, ˊɞɡ ŬˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɉɞɡɜŰɑŰɖ 

əŬɘ ɈŭɟɞɛŬɔɜɖůɑŰɖ, ŮɑɜŬɘ ˊɞɚɨ ɚŮˊŰɧəəɞəŬ əŬɘ ɚŮɡəɎ ůŬɠ Űɞ ɢɘɧɜɘ ɤɠ ˊɟɞɠ Űɞ ɢɟɩɛŬ, 

ŮɑɜŬɘ ŮɚŮɨɗŮɟŬ Ŭˊɧ ŬɜŮˊɘɗɨɛɖŰŬ ůɡůŰŬŰɘəɎ ɔɘŬ Űɖɜ ɔŮɤɟɔɘŬ  əŬɘ ɏɢɞɡɜ ɛŮŰŬůŰŬŰɘəɐ 

űɨůɖ, ɞŭɖɔɞɨɜ ůŰɞ ɜŬ ˊɘůŰɏɣɞɡɛŮ ɧŰɘ ŰŬ ɞɟɡəŰɎ ŬɡŰŬ ɗŬ ɛˊɞɟɞɨůŬɜ ɜŬ ŮɑɜŬɘ 

ŬˊɞŰŮɚŮůɛŬŰɘəɎ əŬɘ ŬˊɞŭɞŰɘəɎ  1- ɤɠ  ŭɧŰŮɠ ɘɧɜŰɤɜ Mg əŬɘ Ca ɔɘŬ əŬɚɚɘɏɟɔŮɘŮɠ  ˊɞɡ 

ŬˊŬɘŰɞɨɜ ŬɡŰŬ ŰŬ ůŰɞɘɢŮɑŬ əŬɘ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŮ ɞɝɘɜŬ ŮŭɎűɖ əŬɘ  2- ɤɠ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧ əŬɘ ŬˊɞŭɞŰɘəɧ ůˊɟɏɡ űɡɚɚɤɛɎŰɞɠ ůŮ ŭɘɎűɞɟŮɠ əŬɚɚɘɏɟɔŮɘŮɠ əŬɘ 

əɡɟɑɤɠ ůŰɖɜ ˊɟɞůŰŬůɑŬ Űɤɜ ŮɚŬɘɧŭŮɜŰɟɤɜ Ŭˊɧ  Űɞɜ ŭɎəɞ əŬɘ ŬɚɚŬ ɏɜŰɞɛŬ.  

ɆŮ ŬɡŰɧ Űɞ ˊɚɎɘůɘɞ, ɏɜŬ ŭɘˊɚɧ ŮɟŮɡɜɖŰɘəɧ ɏɟɔɞ ůɡɛűɤɜɐɗɖəŮ ɛŮŰŬɝɨ Űɖɠ 

SIBELCO ȺȿȿȷɆ ȷ.Ⱥ. əŬɘ Űɞɡ Ⱥ.Ⱦ.Ʉ.ȷ. ɛŮ Űɞɡɠ ŰɑŰɚɞɡɠ  ñɀŮŰɟɐůŮɘɠ ɔɘŬ Űɖɜ 

ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɤɜ ɡˊɞˊɟɞɘɧɜŰɤɜ ɉɞɡɜŰɑŰɖ- ɈŭɟɞɛŬɔɜɖůɑŰɖ ɤɠ 
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ŮŭŬűɞɓŮɚŰɘɤŰɘəɎò , əŬɘ  ñɉɞɡɜŰɑŰɖɠ ï ɈŭɟɞɛŬɔɜɖůɑŰɖɠ ůŮ ɚŮˊŰɧəəɞəɖ ůəɧɜɖ ɤɠ 

ůˊɟɏɦ űɡɚɚɩɛŬŰɞɠ ůŮ ŮɚŬɘɧŭŮɜŰɟŬò. 

ɄŬɟŬəɎŰɤ ŮɑɜŬɘ ɖ ŬɜŬűɞɟɎ Űɞɡ 2ɞɡ ɛɏɟɞɡɠ Űɞɡ ɏɟɔɞɡ, ɛŮ ŰɑŰɚɞ : ñɉɞɡɜŰɑŰɖɠ  - 

ɈŭɟɞɛŬɔɜɖůɑŰɖɠ ůŮ ɚŮˊŰɞəɞəəɖ ůəɧɜɖ ɤɠ ůˊɟɏɦ űɡɚɚɩɛŬŰɞɠ ůŮ ŮɚŬɘɧŭŮɜŰɟŬò. 

1. ɞɢɫɚɜɱɜɠ 

ȰɢɞɜŰŬɠ ɐŭɖ əɎɜŮɘ əɎˊɞɘŬ ŮˊɘŰɡɢɖɛɏɜŬ ˊɟɞəŬŰŬɟəŰɘəɎ ŰŮůŰ Űɖɠ ɢɟɐůɖɠ Űɤɜ 

űɡůɘəɩɜ ɛɘɔɛɎŰɤɜ Űɞɡ ɉɞɡɜŰɑŰɖ ï ɈŭɟɞɛŬɔɜɖůɑŰɖ ɤɠ ůˊɟɏɦ űɡɚɚɤɛɎŰɤɜ ůŮ 

ŮɚŬɘɧŭŮɜŰɟŬ, ˊɞɡ ŮəŮɚɏůŰɖəŬɜ ůŮ əŬɚɚɘɏɟɔŮɘŮɠ ŮɚŬɘɞŭɏɜŰɟɤɜ ůŰɖɜ ɆˊɖɚɑŬ, 

ȾɡˊŬɟɟɘůɑŬ , ȹɡŰɘəɐ ɄŮɚɞˊɧɜɜɖůɞ, ɖ SIBELCO ȺȿȿȷɆ ȷ.Ⱥ. (Ⱦɞɠ ɆŰɏɚɘɞɠ 

ȾŬɟŬɓŬɚɎůɖɠ) ůŮ ůɡɜŮɟɔŬůɑŬ ɛŮ  Űɞɜ ȾŬɗ. ɆŰŬɛŬŰɎəɖ ŬˊɞűŬůɑůŰɖəŮ ɜŬ ŭɘŮɟŮɡɜɖɗŮɑ 

ɖ ŭɡɜŬŰɧŰɖŰŬ   Űɤɜ ŬɜɗɟŬəɘəɩɜ ˊɟɞɘɧɜŰɤɜ Űɞɡɠ ɛŮ ˊŮɟɘŮəŰɘəɧŰɖŰŬ ůŮ ɛŬɔɜɐůɘɞ əɘ 

ŬůɓɏůŰɘɞ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɤɠ ůˊɟɏɦ űɡɚɚɤɛɎŰɞɠ. ȷˊɞűŬůɑůŰɖəŮ ɚɞɘˊɞɜ  əŬɘ Ŭˊɧ 

Űɘɠ ŭɨɞ ˊɚŮɡɟɏɠ  ɜŬ ɡɚɞˊɞɘɖɗŮɑ Ŭˊɞ Űɞ Ⱥ.Ⱦ.Ʉ.ȷ. ɏɜŬ ˊɟɞəŬŰŬɟəŰɘəɧ ŮɟŮɡɜɖŰɘəɧ ɏɟɔɞ 

ůŰɞ ɞˊɞɑɞ Űɞ Ůɛˊɞɟɘəɧ ˊɟɞɘɧɜ ɛŮ Űɞ ɧɜɞɛŬ Helioprotect  ɗŬ ŮɝŮŰŬůŰŮɑ ɔɘŬ Űɖɜ 

ŬˊɞŰŮɚŮůɛɎŰɘəɧŰɖŰŬ Űɞɡ ůŮ ŰɏŰɞɘŮɠ ŮűŬɟɛɞɔɏɠ. 

ɇŬ ˊɘɞ ůɡɜɐɗɖ ŬɜɧɔɟŬɜŬ ůˊɟɏɦ űɡɚɚɩɛŬŰɞɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖɜ 

ˊɟɞůŰŬůɑŬ Űɤɜ ŮɚŬɘɧŭŮɜŰɟɤɜ Ŭˊɧ Űɞɜ ŭɎəɞ (Bactrocera oleae) ŮɑɜŬɘ ɞ əŬɞɚɑɜɖɠ, 

ŬəɞɚɞɡɗɞɨɛŮɜɞɠ Ŭˊɧ Űɞɜ ɕŮɧɚɘɗɞ (Mazor and Erez, 2004; Saour and Makee, 2004; 

Vossen and Kicenik Devarenne, 2006; Mozhdehi et al. 2016; Anonymous, 2019). To  

ˊɘɞ ůɡɜɖɗɘůɛɏɜɞ ŮɘůŬɔɧɛŮɜɞ əŬɘ/ɐ Űɞˊɘəɧ ůˊɟɏɡ űɡɚɚɩɛŬŰɞɠ ˊɞɡ əɡəɚɞűɞɟŮɑ 

ŮɛˊɞɟɘəɎ əŬɘ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖɜ ȺɚɚɎŭŬ ŮɑɜŬɘ ɞɘ ɚŮˊŰɞəɞəəŮɠ ůəɞɜŮɠ ɚŮɡəɞɨ 

əŬɞɚɑɜɖ əŬɘ Ůˊɑůɖɠ ɚŮɡəɞɨ ȷůɓŮůŰɑŰɖ, ˊɟŬůɘɜɞɔəɟɑɕɞɡ əŬɘ ɡˊɧɚŮɡəɞɡ ɕŮɧɚɘɗɞɡ əŬɘ 

ɔəɟɑɕɞɡ Ŭɟɔɘɚɩŭɞɡɠ ŭɘŬŰɞɛɑŰɖ ůŮ ɛɘəɟɏɠ ˊɞůɧŰɖŰŮɠ, ɛŮ ŮɜŬ ɛɏɔŮɗɞɠ əɞəəɞɛŮŰɟɑŬɠ   

<100 ɛm ɖ ŬəɧɛŬ  <45ɛm.  

ɄɟɞəŮɘɛɏɜɞɡ ɜŬ ŮɝŮŰŬůŰŮɑ ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ  (ɡűɐ Űɞɡ ŬɜɧɟɔŬɜɞɡ űɘɚɛ 

ˊɎɜɤ ůŰɞɡɠ əŬɟˊɞɨɠ Űɖɠ ŮɚɘɎɠ əŬɘ ůŰŬ űɨɚɚŬ) Űɞɡ Helioprotect, ɖ ɞɛɎŭŬ Űɞɡ  Ⱥ.Ⱦ.Ʉ.ȷ. 

ŬˊɞűɎůɘůŮ ɜŬ ŭɘŮɝɎɔŮɘ ɛŮŰɟɐůŮɘɠ ɢɟɖůɘɛɞˊɞɘɩɜŰŬɠ ŬɡŰɞ Űɞ ɡɚɘəɧ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ 

ˊɚɞɨůɘɞ ůŮ ɀŬɔɜɐůɘɞ , ˊŮɟɘɏɢŮɘ ȷůɓɏůŰɘɞ ɛɏůɤ ŬɜɗɟŬəɘəɩɜ ŬɚɎŰɤɜ əŬɘ ŮɘɜŬɘ ůŮ 

ɛɞɟűɐ ɚŮˊŰɧəəɞəɖɠ ůəɧɜɖɠ  <70ɛm ůŮ ɛɏɔŮɗɞɠ , ɏɜŬ əŬŰɎɚŮɡəɞ ůŬɜ Űɞ ɢɘɧɜɘ ŰŮɚɘəɧ 

ˊɟɞɘɧɜ ́ ɞɡ ŬˊɞŰŮɚŮɑŰŬɘ ůɢŮŭɧɜ Ŭˊɧ 80-85% ɢɞɡɜŰɑŰɖ əŬɘ 20-15% ɡŭɟɞɛŬɔɜɖůɑŰɖ, ́ ɞɡ 

https://www.researchgate.net/scientific-contributions/78750176_Michal_Mazor?_sg%5B0%5D=3fzaPJkELo6pKIe88h_CfNKPSjOb6PTHW4TyXtO4qBfWOt70Bg0fTyOFgf9_nE6lrmd-fp0.bFFtny8LU-ywZFuUZj2ozAb4UmJT3SxdQ3Il-7p_HZ5OY5IXc6C8vMIPHLECtEiPOyXbffU_JLo2K0CWoo49qQ&_sg%5B1%5D=L5h5512CxyqO6a9mMksoGKOyU0RUId_IPr2EG00e_4jc2JKHyZp6zvoKqU7-jKgHTIvyRb8.dMcqJ8R_YEMNaLcQave6Zd37FerpqJtWw1kIt4X2xBb_iqQuuP8k1McagWpr-mLdEgtBdM4L3HnIGvsNe_gteg
https://www.researchgate.net/profile/Amnon_Erez?_sg%5B0%5D=3fzaPJkELo6pKIe88h_CfNKPSjOb6PTHW4TyXtO4qBfWOt70Bg0fTyOFgf9_nE6lrmd-fp0.bFFtny8LU-ywZFuUZj2ozAb4UmJT3SxdQ3Il-7p_HZ5OY5IXc6C8vMIPHLECtEiPOyXbffU_JLo2K0CWoo49qQ&_sg%5B1%5D=L5h5512CxyqO6a9mMksoGKOyU0RUId_IPr2EG00e_4jc2JKHyZp6zvoKqU7-jKgHTIvyRb8.dMcqJ8R_YEMNaLcQave6Zd37FerpqJtWw1kIt4X2xBb_iqQuuP8k1McagWpr-mLdEgtBdM4L3HnIGvsNe_gteg
https://www.researchgate.net/profile/George_Saour?_sg%5B0%5D=ujXrxfhcCOpvidgzgFPSiiJN7iqpBJYjzx5oR899AbebmLS636QvZ_MeFhwmfcBfnz7jNuY.dT-GVd7Spgax7lCzx2HnkOrVa2Q2CUQiRr4_83KC95x6hyf9h1GUxTu5J_RQbCW5EsUJZB8UWu0rx6yYw5qpzQ&_sg%5B1%5D=9Ty7ytb3zLNoxeAml93MusmvrG_XdcRT0i6mFBN09n4UzFTMMI-phXKO0JgzHtSCxTM2Np0.Q0gbMY41K_bEDLWb4w767c6hogZ9A1d0Bc2TsWBP6r9fbcI8nKCKc57LzWiTf1Waxo7Rad2McF163JIwqLVGTQ
https://www.researchgate.net/profile/H_Makee?_sg%5B0%5D=ujXrxfhcCOpvidgzgFPSiiJN7iqpBJYjzx5oR899AbebmLS636QvZ_MeFhwmfcBfnz7jNuY.dT-GVd7Spgax7lCzx2HnkOrVa2Q2CUQiRr4_83KC95x6hyf9h1GUxTu5J_RQbCW5EsUJZB8UWu0rx6yYw5qpzQ&_sg%5B1%5D=9Ty7ytb3zLNoxeAml93MusmvrG_XdcRT0i6mFBN09n4UzFTMMI-phXKO0JgzHtSCxTM2Np0.Q0gbMY41K_bEDLWb4w767c6hogZ9A1d0Bc2TsWBP6r9fbcI8nKCKc57LzWiTf1Waxo7Rad2McF163JIwqLVGTQ
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ˊɤɚŮɑŰŬɘ ůŰɘɠ ŭɘŮɗɜŮɑɠ Ŭɔɞɟɏɠ ɔɘŬ ŭɘɎűɞɟŮɠ ˊŮɟɘɓŬɚɚɞɜŰɘəɏɠ ŮűŬɟɛɞɔɏɠ. ɆŰɘɠ 

ˊŮɟɘůůɧŰŮɟŮɠ ˊŮɟɘɔɟŬűɏɠ Űɤɜ Ůɛˊɞɟɘəɩɜ ŭŮɘɔɛɎŰɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɤɠ ůˊɟɏɦ 

űɡɚɚɤɛɎŰɤɜ , ɡˊɐɟɢŮ ɖ ɞŭɖɔɑŬ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ůŮ  2-5% ŭɘŬɚɨɛŬŰŬ ɜŮɟɞɨ. 

ȸŬůɘɕɧɛŮɜɞɘ ůŮ ŬɡŰɧ əŬɘ ɚŬɛɓɎɜɞɜŰŬɠ ɡˊ̈ɞɣɖɜ Űɖɜ ɡɣɖɚɐ Ůɘŭɘəɐ ŮˊɘűɎɜŮɘŬ Űɞɡ  

Helioprotect, ŬˊɞűŬůɑůŬɛŮ ɜŬ Űɞ ŮűŬɟɛɞůɞɡɛŮ ůŮ 2% ɡŭŬŰɘəɎ ŭɘŬɚɨɛŬŰŬ. 

ȷˊɞűŬůɑůŰɖəŮ ɜŬ ɛɖɜ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ˊɘɞ ˊɡəɜɎ ŭɘŬɚɨɛŬŰŬ ɔɘŬ ŭɨɞ ɚɧɔɞɡɠ: 1ɞɜ  ï 

ɔɘŬ ɚɧɔɞɡɠ əɧůŰɞɡɠ, əŬɘ  2ɞɜ  ï ɔɘŬ ɜŬ ŬˊɞűŮɡɢɗŮɑ ˊŬɢɘɎ ŮˊɘəɎɚɡɣɖ Űɤɜ əŬɟˊɩɜ Űɖɠ 

ŮɚɘɎɠ əŬɘ Űɤɜ űɨɚɚɤɜ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ůɢɖɛŬŰɘůɛɧ ɟɤɔɛɩɜ ůŰɖɜ ŮˊɘűɎɜŮɘŬ 

Űɞɡɠ, əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ɛɘŬ ɔɟɐɔɞɟɖ Ŭˊɞəɧɚɚɖůɖ Űɤɜ əɞɛɛŬŰɘɩɜ Űɞɡ űɘɚɛ ɢɞɡɜŰɘŰɖ-

ɡŭɟɞɛŬɔɜɖůɑŰɖ Ŭˊɞ Űɞɜ ɎɜŮɛɞ ɖ Űɖɜ ɓɟɞɢɐ. 

Ɇɡɜɐɗɤɠ, ůŮ ˊɟɞɘɧɜŰŬ ɣŮəŬůɛɞɨ ˊɎɜɤ ůŮ űɡŰɎ, ůɡɜɗŮŰɘəɎ ɢɖɛɘəɎ ůɡůŰŬŰɘəɎ 

ɞɟɡəŰɩɜ ŮɚŬɑɤɜ , ɐ ˊɟɞɘɧɜŰŬ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ ůŮ űɡŰɘəɎ ɏɚŬɘŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɤɠ 

ɛɏůŬ ˊɟɧůűɡůɖɠ əŬɘ űɡŰɞűɎɟɛŬəŬ. ɃɟɘůɛɏɜŬ əɞɘɜɎ ɞɟɡəŰɎ əŬɘ űɡŰɘəɎ ɏɚŬɘŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŮɘɜŬɘ  ɄŬɟŬűɑɜɖ, ȿɘɜɏɚŬɘɞ, ȸŬɛɓŬəɏɚŬɘɞ, ɆɖůŬɛɏɚŬɘɞ, ɆɞɔɘɏɚŬɘɞ, 

ɚɎŭɘ Canola  (Bogran et al., 2006). ɆŰɖɜ ȺɚɚɎŭŬ,  ɖ ŮűŬɟɛɞɔɐ ůəɧɜɖɠ ɚŮɡəɞɨ 

ŬůɓŮůŰɑŰɖ ɤɠ ůˊɟɏɦ űɡɚɚɩɛŬŰɞɠ ůŮ ŮɚŬɘɧŭŮɜŰɟŬ ɡˊɞůŰɖɟɑɢɗɖəŮ ɛŮ Űɖɜ ɢɟɐůɖ 

ˊŬɟŬűɘɜɏɚŬɘɞɡ ɤɠ ˊŬɟɎɔɞɜɟŬ ˊɟɧůűɡůɖɠůŮ ˊɞůɞůŰɧ  0.1%. 

ɆŰɖɜ ȺɚɚɎŭŬ, Űɞ ɚɎŭɘ Ŭˊɞ ɓŬɛɓŬəɧůˊɞɟɞ əŬɘ Űɞ ůɞɔɘɏɚŬɘɞ ŮɑɜŬɘ űɗɖɜɞŰŮɟŬ 

Ŭˊɧ Űɞ ůɖɛŬɛɏɚŬɘɞ. ɄŬɟÌɧɚŬ ŬɡŰɎ , Űɞ ůɖůŬɛɏɚŬɘɞ ɛˊɞɟŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗŮɑ ůŬɜ 

ŮɜŰɞɛɞəŰɧɜɞ ɛŮ ŬˊɞˊɜɘɢŰɘəɞɡɠ əŬɘ ůɡɜŮɟɔɘůŰɘəɞɨɠ Űɟɞˊɞɡɠ ŭɟɎůɖɠ (Pusadkar et al. 

2015; Baker and Grant 2017). ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ  Baker əŬɘ  Grant (2017), Űɧůɞ Űɞ 

ŬɚŮůɛɏɜɞ ůɞɡůɎɛɘ ɧůɞ əŬɘ Űɞ ůɖůŬɛɏɚŬɘɞ ɛˊɞɟɞɨɜ ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŬɜ ŮɜŮɟɔɎ 

ůɡůŰŬŰɘəɎ  ɔɘŬ ˊɟɞɘɧɜŰŬ űɡŰɞűŬɟɛɎəɤɜ. 

ũɘŬ Űɞɡɠ ɚɧɔɞɡɠ ŬɡŰɞɨɠ ŬˊɞűŬůɑůŬɛŮ ɜŬ ɢɟɖůɘɛɞˊɞɐůɞɡɛŮ ůɖůŬɛɏɚŬɘɞ ůŬɜ 

ůɡůŰŬŰɘəɧ ́ ɟɧůűɡůɖɠ əŬɘ ́ ŬɟɎɔɞɜŰŬ űɡŰɞűŬɟɛɎəɞɡ ůŮ ůɡɔəɏɜŰɟɤůɖ 0.1% ɛɏůŬ ůŰɞ 

ŭɘɎɚɡɛŬ Űɞɡ Helioprotect/ɜŮɟɞɨ, ˊɞɡ ŮɑɜŬɘ ɖ ůɡɜɖɗɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ 

ůɡɔəɏɜŰɟɤůɖ. ɆɨɛűɤɜŬ ɛŮ Űɘɠ ˊŬɚŬɘɧŰŮɟŮɠ ɛŮŰɟɐůŮɘɠ ɛŬɠ , ˊɟɞůɗɏŰɞɜŰŬɠ 

ˊŬɟŬűɘɜɏɚŬɘɞ ɖ űɡŰɘəɎ ɏɚŬɘŬ, ˊŮŰɡɢŬɑɜɞɡɛŮ əŬɚɨŰŮɟɖ əŬŰŬəɎɗɘůɖ Űɤɜ ɞɟɡəŰɩɜ 

əɞɜɘŬɛɎŰɤɜ ˊɎɜɤ ůŰŬ űɨɚɚŬ Űɤɜ ŮɚŬɘɞŭɏɜŰɟɤɜ əŬɘ Űɤɜ əŬɟˊɩɜ, ůɡɔəɟɘŰɘəɎ ɛŮ 

ŮűŬɟɛɞɔɏɠ ɢɤɟɘɠ Űɖɜ ɢɟɐůɖ űɡŰɘəɩɜ ŮɚŬɑɤɜ.  
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Ƀɘ ůɡůəŮɡɏɠ ɣŮəŬůɛɞɨ ˊɞɡ ɢɟɖůɘɛɞˊɞɐɗɖəɜ ɏɢɞɡɜ ɧɔəɞ  18L əŬɘ  5L, əŬɘ ɛɏɔŮɗɞɠ 

Ŭəɟɞűɡůɑɞɡ Űɞɡ ɣŮəŬůŰɐɟŬ  1mm. 

ȷɝɑɕŮɘ ɜŬ ůɖɛŮɘɩůɞɡɛŮ ɧŰɘ ɔɘŬ ɧɚŬ ŰŬ ůˊɟɏɦ ɣŮəŬůɛɞɨ űɡɚɚɤɛɎŰɤɜ, ɖ 

ŮűŬɟɛɞɔɐ ɣŮəŬůɛɩɜ Űɤɜ ŮɚŬɑɤɜ ˊɎɜɤ ůŮ űɡŰɎ ˊɟɏˊŮɘ ɜŬ ŬˊɞűŮɨɔŮŰŬɘ əŬŰŬ Űɖɜ 

ŭɘɎɟəŮɘŬ ɡɣɖɚɐɠ ɡɔɟŬůɑŬɠ  (>90%) ɔɘŬ 2 ɖɛɏɟŮɠ, ůŮ ɞɛɘɢɚɩŭɖ ŬŰɛɧůűŬɘɟŬ, ůŮ ɖɛɏɟŮɠ 

ɛŮ ɘůɢɡɟɞɨɠ Ŭɜɏɛɞɡɠ, ɖ ɧŰŬɜ ŰŬ ŭɏɜŰɟŬ ŮɑɜŬɘor when the plants are drought stressed, 

əŬɘ ůŮ ɗŮɟɛɞəɟŬůɑŮɠ ˊŬɔŮŰɞɨ ɖ ɡɣɖɚɧŰŮɟŮɠ Ŭˊɧ 32oC [90oF] (Dreistadt, 2016). In 

addition, the application time has to be adjusted in early morning or in the evening to 

avoid contact with foraging bees and high temperatures, or before an expected rain 

(Livengood, 2019). 

ȷɡŰɏɠ ɞɘ ˊŬɟŬŰɖɟɐůŮɘɠ ŬˊɞŭŮɑɢɗɖəŬɜ əŬŰŬ Űɖɜ ŭɘɎɟəŮɘŬ Űɤɜ ŭɞəɘɛɩɜ ɛŬɠ, 

əŬɗɩɠ ɧŰŬɜ ŮɘɢŬɛŮ ɡɣɖɚɐ ɡɔɟŬůɑŬ , Űɞ ůˊɟɏɦ űɡɚɚɤɛɎŰɤɜ ŭŮɜ ŮɘɢŮ əŬɚɐ ˊɟɧůűɡůɖ  

ˊɎɜɤ ůŰɞɡɠ əŬɟˊɞɨɠ, Ůɜɩ ůŮ ɡˊŮɟɓɞɚɘəɏɠ ɗŮɟɛɞəɟŬůɑŮɠ  (35oC), Űɞ ůˊɟɏɨ 

űɡɚɚɤɛɎŰɤɜ ůŰɏɔɜɤɜŮ ˊɞɚɨ ɔɟɐɔɞɟŬ, ůɢɖɛŬŰɑɕɞɜŰŬɠ ŬɜŮˊɘɗɨɛɖŰŮɠ ɟɤɔɛɏɠ ůŰɞ űɘɚɛ 

Űɞɡ ɢɞɡɜŰɘŰɖ -ɡŭɟɞɛŬɔɜɖůɑŰɖ ˊɎɜɤ ůŰɞɡɠ əŬɟˊɞɨɠ Űɖɠ ŮɚɘɎɠ. In addition, preliminary 

trials in windy days were unsuccessful, as the foliar was moved far from the trees, 

leading to significanl mass loss. 

 

ɇɘɠ ˊɟɩŰŮɠ ɖɛɏɟŮɠ Űɞɡ Ƚɞɡɜɑɞɡ 2019,  ůŰŬ ɢɤɟɎűɘŬ  Űɞɡ ȿɞɡŰɟɧˊɡɟɔɞɡ, ɛɘŬ 

ˊŮɟɘɞɢɐ ɛŮŰŬɝɨ Űɖɠ ȺɚŮɡůɑɜŬɠ əŬɘ Űɤɜ ɀŮɔɎɟɤɜa, ůŰɖɜ ȷŰŰɘəɐ Űɖɠ ȺɚɚɎŭɞɠ, 12 

ŮɚŬɘɞŭŮɜŰɟŬ ɛŮ əŬɟˊɞɨɠ ŮɚɘɎɠ əŬɘ ɛɘəɟɎ, ɛŬəɟɘɎ əŬɘ ɛŮɔɎɚŬ űɨɚɚŬ, ŮˊɘɚɏɢɗɖəŬɜ  ɔɘŬ 

ɣŮəŬůɛɧ ɛŮ ˊɏɜŰŮ ŭɘŬűɞɟŮŰɘəɎ ˊɟɞɘɧɜŰŬ. ɆŰɖɜ ɑŭɘŬ ˊŮɟɘɞɢɐ , ɡˊɎɟɢɞɡɜ ɎɚɚŬ 20 

ŮɚŬɘɧŭŮɜŰɟŬ ŰŬ ɞˊɞɑŬ ɏɛŮɘɜŬɜ ŬɣɏəŬůŰŬ. ɇɞɜ ɢɟɧɜɞ Űɞɡ ɣŮəŬůɛɞɨ, Űɖɜ 7ɖ Ƚɞɡɜɑɞɡ, ɞ 

əŬɘɟɧɠ ɐŰŬɜ ɝɖɟɧɠ , ɛŮ ɏɜŬ ŮɚŬűɟɧ ŬŮɟɎəɘ Ŭˊɞ Űɞɜ ɓɞɟɟɎ. Ⱥˊɘˊɚɏɞɜ , ŭŮɜ ɡˊɐɟɢŮ 

əŬɜɏɜŬ ůɖɛɎŭɘ Ŭˊɧ ˊɟɞůɓɞɚɐ Űɤɜ əŬɟˊɩɜ Ŭˊɧ ɏɜŰɞɛŬ. 

 

ȼ ŭɞəɘɛɐ/ˊŮɑɟŬɛŬ ɏɢŮɘ ŰŬ ŮˊɧɛŮɜŬ ɓɐɛŬŰŬ: 

1. ȰɟŮɡɜŬ ˊŮŭɑɞɡ ŭɘŮɝɐɢɗɖəŮ ɛŮɟɘəɏɠ ŮɓŭɞɛɎŭŮɠ ˊɟɘɜ Űɞɜ ɣŮəŬůɛɧ (19ɖ əŬɘ 31ɖ 

ɀŬɘɞɨ  2019) əŬɘ əŬŰŬ Űɖɜ ŭɘɎɟəŮɘŬ Űɞɡ 1ɞɡ ɣŮəŬůɛɞɨ  (7ɖ Ƚɞɡɜɘɞɡ).  
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2. To examine the leach ability of the Helioprotect foliar after receiving rainwater, 

we examined the olive tree leaves and fruits two more times, on  June16th, after 

the 1st rainy period (11 -  12 June 2019 - 6.4mm rainfall height), and in June 

31st , after the 2nd raining  period (June 19th 2019 ï 13.6mm rainfall height and 

20mm rainfall in total till  June 20th 2019). Rainfall data used are referring to 

the Elefsina Meteo Station which is the closest to the field we work (Figure 1). 

3. Moreover, we performed additional (2nd) spaying in eight (8) olive trees on July 

10th 2019, after the two rainy periods. 

4. ɀɘŬ  3ɖ ́ Ůɟɑɞŭɞɠ ɓɟɞɢɐɠ  ́ ŬɟŬŰɖɟɐɗɖəŮ Űɖɜ 14ɖ Ƚɞɡɚɑɞɡ 2019, ɖ ɞˊɞɑŬ ɏŭɤůŮ  

9.8mm ɨɣɞɠ ɓɟɞɢɧˊŰɤůɖɠ.  

5. Another examination of the leaves and fruits was performed to determine the 

leachability of both badges on July 22nd 2019, after the 4th rainy period  ( 16-

17 July 2019) which yields 1.0mm height rain. 

6. Additional examinations were performed on August 19th and September 11th 

2019 to inspect any presence of olive fruits and leaves from insects.  

7. After the rain  on September 13th 2019, which yields 2.4mm in total, and on 

September 24th 2019, which yields 3.4mm in total, the 5th rainy period 

(5.8mm in total), a new inspection took place at September 27th 2019 , in order 

to see the degree of leaching of the Helioprotect from the olive fruits and leaves. 

8. ȷˊɧ Űɖɜ 4ɖ ɃəŰɓɟɑɞɡ 2019, ɡˊɐɟɝŮ ɚŮɜŬ ŬəɧɛŬ ɓɟɞɢŮɟɧ ŭɘɎůŰɖɛŬ Űɞ ɞˊɞɑɞ 

ŬˊɏŭɤůŮ 5.2mm ɓɟɞɢɐɠ ůɡɜɞɚɘəɎ (6ɖ ́ Ůɟɑɞŭɞɠ ɓɟɞɢɐɠ). ūɤŰɞɔɟŬűɑŮɠ Ŭˊɧ ŰŬ 

ɣŮəŬůɛɏɜŬ ŭɏɜŰɟŬ ŮɚɐűɗɖůŬɜ Ůˊɑůɖɠ əŬɘ Űɖɜ 19ɖ  October  2019. 

9. Met;a thn  7h  per;iodo brox;hw (31 Oktvbr;ioy  - 5 Noembr;ioy 2019q 31 

Oktvbr;ioy ï 26.6mm, 4 &5 Noembr;ioy 2019 ï 9mm ɨɣɞɠ ɓɟɞɢɧˊŰɤůɖɠ) field 

observation carried out on November 7th 2019. Moreover, one more, the  8th 

raining period  with 7.6mm rain height was observed on 8 November 2019.  

Totally, the rain height in the olive tree field of Loutropyrgos, during the 

implementation of the present research was 90.8mm 
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Ⱥɘə. 1. ȼ ŮɘəɧɜŬ Űɤɜ ɓɟɞɢɞˊŰɩůŮɤɜ ůŰɖɜ ȷŰŰɘəɖ Űɖɜ 19ɖ Ƚɞɡɜɑɞɡ 2019. ɇɞ ˊŮŭɑɞ Űɤɜ 

ŮɚŬɘɧŭŮɜŰɟɤɜ ɡˊɞ ɏɟŮɡɜŬ űŬɘɜŮŰŬɘ ɤɠ ɛˊɚɏ ŰŮŰɟɎɔɤɜɞ , ˊɚɖůɑɞɜ Űɖɠ ŬəŰɐɠ , ɓɧɟŮɘŬ Űɖɠ 

ɜɖůɞɡ ɆŬɚŬɛɑɜŬ (http://penteli.meteo.gr/stations/elefsina/NOAAMO.TXT). 

 

  

http://penteli.meteo.gr/stations/elefsina/NOAAMO.TXT
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2. ɝɨɣɢɥɞɫ ɩɞɝɢɨɭ  - ɚɩɨɬɞɤɞɫɥɚɬɚ 
 

Ƀɘ ŭɞəɘɛɏɠ ˊŮŭɑɞɡ əŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ Űɞɡɠ ŭɘŮɝɐɢɗɖůŬɜ ˊɟɘɜ , əŬŰɎ Űɖɜ 

ŭɘɎɟəŮɘŬ əŬɘ ɛŮŰŬ Űɞɜ ɣŮəŬůɛɧ Űɤɜ ŮɚŬɘɧŭŮɜŰɟɤɜ. 

 

2.1. ɩʀʍʚʋɿʋʏ ɥʗʜʋʏ  2019  
 

 

Ⱥɘə. 2. ɇŬ ŮɚŬɘɧŭŮɜŰɟŬ ůŰɞɜ ȿɞɡŰɟɧˊɡɟɔɞ, ́ ɟɘɜ Űɞɜ ɣŮəŬůɛɧ ï 19ɖ ɀŬɑɞɡ  2019. 

 

 

Ⱥɘə. 3. ɇŬ ŮɚŬɘɧŭŮɜŰɟŬ ůŰɞɜ ȿɞɡŰɟɧˊɡɟɔɞ, ́ ɟɘɜ Űɞɜ ɣŮəŬůɛɧ  ï 19ɖ ɀŬɑɞɡ  2019. 
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Ⱥɘə. 4. ɇŬ ŮɚŬɘɧŭŮɜŰɟŬ ůŰɞɜ ȿɞɡŰɟɧˊɡɟɔɞ, ́ ɟɘɜ Űɞɜ ɣŮəŬůɛɧ. ɇŬ ŭɏɜŰɟŬ ɏɢɞɡɜ ŬəɧɛŬ 

ɚɞɡɚɞɨŭɘŬ ï 19ɖ ɀŬɑɞɡ  2019. 

 

 

Ⱥɘə. 5. ɇŬ ŮɚŬɘɧŭŮɜŰɟŬ ůŰɞɜ ȿɞɡŰɟɧˊɡɟɔɞ, ́ ɟɘɜ Űɞɜ ɣŮəŬůɛɧ. ɇŬ ŭɏɜŰɟŬ ɏɢɞɡɜ ŬəɧɛŬ 

ɚɞɡɚɞɨŭɘŬ ï 19ɖ ɀŬɑɞɡ  2019. 
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Ⱥɘə. 6. ɇŬ ŮɚŬɘɧŭŮɜŰɟŬ ůŰɞɜ ȿɞɡŰɟɧˊɡɟɔɞ, ́ ɟɘɜ Űɞɜ ɣŮəŬůɛɧ. Ƀɘ Ůɚɘɏɠ ŮɑɜŬɘ ůŮ əŬɚɧ ɛɏɔŮɗɞɠ 

(~0.5cm) ɔɘŬ ɣŮəŬůɛɧ ï 31ɖ ɀŬɑɞɡ   2019. 

 

 

 

Ⱥɘə. 7. ɇɞ ˊŮŭɑɞ ɛŮ ŰŬ ŮɚŬɘɧŭŮɜŰɟŬ ůŰɞɜ ȿɞɡŰɟɧˊɡɟɔɞ, ́ ɟɘɜ Űɞɜ ɣŮəŬůɛɧ. Ƀɘ əŬɟˊɞɑ Űɖɠ 

ŮɚɘɎɠ ŮɑɜŬɘ ůŮ əŬɚɧ ɛɏɔŮɗɞɠ (~~0.5cm) ɔɘŬ ɣŮəŬůɛɧ əŬɘ ŭŮɜ ɡˊɎɟɢŮɘ əŬɛɘŬ ˊɟɞůɓɞɚɐ Ŭˊɧ 

ɏɜŰɞɛŬ ï 31ɖ ɀŬɑɞɡ   2019. 

 

 

 
















































































































































