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ɮ˄ʱ˂ˇʴʰ˃ʶ̱ ʹ˄ˁ˂ ʾ˃ʰˁʰʶ˅ʷˍʰˋʹˌˍˇˎˁ˂ʾ˃ʰˍˇˌΣ˃ˉˇˊˇˏ˃ʶ˄ʰɻ ʽʰˁˊʾ˄ˇˎ˃ʶˍʰ

ʶ˅ʺˌ:

× ʃʶˊʽ˒ʶˊʶʽʰˁˈ: ʆˇʶˉʾˉʶʵˇʰˎˍˈh˄ʰ˒ʷˊʶˍʰʽˋʶ˃ʶʴʱ˂ʶˌʶˁˍʱˋʶʽˌ

ό˃ʶʴʰ˂ˏˍʶˊʶˌʰˉ1̍0 km2) ˁʰʽɻʁ ˄ʁˉʹˊʶʱʸʶˍʰʽʰˉˈ̱ʹ˄̱̌ ˉˇʴˊʰ˒ʾʰʺˍʹ˄

ˍˇˉʽˁʺʲ˂ʱˋˍʹˋʹ.

× ʆˇˉʽˁˈ: ɮˎˍˈ̱ʁ̌ ˉʾˉʶʵˇ(1-10 km2 ˋʶ̫ ˁˍʰˋʹύʶˉʹˊʶʱʸʶˍʰʽʰˉˈ̱ʹ˄̱̌ ˉʽˁʺ

ˍˇˉˇʴˊʰ˒ʾʰΣʹ̌ ˉˇʾʰ˃ˉˇˊʶʾ˄ʰ̱ˊˇˉˇˉˇʽʺˋʶʽˍˇ̱ˇˉʽˁˈˁ˂ʾ˃ʰ.

× ɾʽˁˊˇˁ˂ʾ˃ʰ: ʆˇ̫ ʵʰ˒ˇˌΣʹʲ˂ʱˋˍʹˋʹˁʰʽ̱́ ˇˉˇʴˊʰ˒ʾʰ˃ˉˇˊˇˏ˄ʶˉʾˋʹˌ˄ʰ

ˍˊˇˉˇˉˇʽʺˋˇˎ˄ˍˇˁ˂ʾ˃ʰˁˇ˄ˍʱˋˍʹ˄̱̌ˉˇʻʶˋʾʰ˒ˏˍʶˎˋʹˌ.

ɳˉʾˉʶʵʰ ɼ˂ʾ˃ʰˍˇˌ



1.1. ɸʶˊ˃ˇˁˊʰˋʾʰ
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ɱʶ˄ʽˁʱΣʹˎ˕ʹ˂ʺ̒ʁˊ˃ˇˁˊʰˋʾʰʰˎ˅ʱ˄ʶʽˍʹ˄h˄ ʱˉˍˎ˅ʹˍ˖˄ɻʷ˄ˍˊ˖˄Σ
ʶˁˍˈˌʰˉˈ̱ʰ̱ˊˇˉʽˁʱʵʷ˄ˍˊʰ.

ɮˎˍˈ ˉʽʻʰ˄˗ˌ ˋˎ˃ʲʰʾ˄ʶʽ ʶˉʶʽʵʺ ˍʰ ʵʷ˄ˍˊʰˋˍʽˌ ʶˏˁˊʰˍʶˌ ˁʰʽ ʲˈˊʶʽʶˌ 
(boreal) ̄ ʶˊʽˇ˔ʷˌ ˂ʶʽˍˇˎˊʴˇˏ˄ ʰˎˍʺ ˍʹ ˋˍʽʴ˃ʺ ˁʱˍ˖ ʰˉˈ ˍʹ ʲʷ˂ˍʽˋˍʹ 
ʻʶˊ˃ˇˁˊʰˋʾʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌΣ ʶ˄˗ ˍʰ ˍˊˇˉʽˁʱ ʵʷ˄ˍˊʰ 
ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ ʵʽˁʺ ˍˇˎˌ ʲʷ˂ˍʽˋˍʹ  ʻʶˊ˃ˇˁˊʰˋʾʰΦ

ȾɟɘŰɐɟɘŬ Ⱥˊɘɚɞɔɐɠ Ⱥɘŭɩɜ: # 1.ɼ˂ʾ˃ʰ
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ɳˉʽˉˍ˗ˋʶʽˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌΥ ɱʶ˄ʽˁʺ ˃ʶ˂ʷˍʹ ˉʶˊʾˉˍ˖ˋʹˌ

ʆʰ ʶʾʵʹ ʰˉˈ ˕ˎ˔ˊˈˍʶˊʰ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ʻʰ ̫ɻ ʶʽ˔˄ʰ˄ ʴʶ˄ʽˁʱ ˃ʽʰ ʻʶˍʽˁʺ ʰ˄ˍʰˉˈˁˊʽˋʹ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌ ˋˍʹ˄ ʰˏ˅ʹˋʹ 
ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌΣ ʰ˂˂ʱ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˉʰˊˇˎˋʽʱˋˇˎ˄ ˃ʶʽ˖˃ʷ˄ʹ ʰ˄ʱˉˍˎ˅ʹ ʶʱ˄ ˍˇ ˄ʶˊˈ ʺ ˍʰ ʻˊʶˉˍʽˁʱ ˋˎˋˍʰˍʽˁʱ 
ʺˍʰ˄ ˉʶˊʽˇˊʽˋ˃ʷ˄ʰΦ

ʆʰ ʶʾʵʹ ʰˉˈ ʻʶˊ˃ˈˍʶˊʰ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˉʱ˄ˍʰ ʻʰ ˉʰˊˇˎˋʾʰʸʰ˄ ˃ʶʽ˖˃ʷ˄ʹ ʰ˄ʱˉˍˎ˅ʹ ˋʶ ˎ˕ʹ˂ˈˍʶˊʶˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌΣ ˃ʶ 
˂ʽʴˈˍʶˊʶˌ ʵʽʰˁˎ˃ʱ˄ˋʶʽˌ ˃ʶˍʰ˅ˏ ʵʶ˄ˍˊ˗˄ ʺ ʶʽʵ˗˄.

ʋˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˍˈˋˇ ˍʹ˄ ʰˉˈˁˊʽˋʹ ʰ˂˂ʰʴʺˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˈˋˇ ˁʰʽ ˍʹ˄ ʰˉˈˁˊʽˋʹ ʻʷˊ˃ʰ˄ˋʹˌΥ ˇʽ ˎ˕ʹ˂ʷˌ 
ʻʶˊ˃ˇˁˊʰˋʾʶˌ ʶ˄ʾˋ˔ˎˋʰ˄ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˋʶ ˒ˎ˂˂ˇʲˈ˂ʰ ʶʾʵʹ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ˈΣˍʽ ˋˍʰ ʰʶʽʻʰ˂ʺ ʵʷ˄ˍˊʰΦ

ʆʰ ˍˊˇˉʽˁʱ ʶʾʵʹ ʺˍʰ˄ ˉʽˇ ʶˉʽˊˊʶˉʺ ˋʶ ˃ʶʽ˗ˋʶʽˌ ʰ˄ʱˉˍˎ˅ʹˌ ˉˇˎ ˉˊˇˁ˂ʺʻʹˁʰ˄ ʰˉˈ ˍʹ˄ ˎˉʶˊʻʷˊ˃ʰ˄ˋʹ ʰˉˈ ˈΣˍʽ ˍʰ 
ʶˏˁˊʰˍʰ ʺ ʲˈˊʶʽʰ ʵʷ˄ˍˊʰΦ

ʃʶˊʽˋˋˈˍʶˊˇˌ ʱ˄ʻˊʰˁʰˌ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ˇˌ ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˋʶ ˎ˕ʹ˂ʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌΣ 
ʶˉʶʽʵʺ ʹ ʰ˄ʰˉ˄ˇʺ ʶʴˁ˂ʽ˃ʰˍʾˋˍʹˁʶ ˉʽˇ ʷ˄ˍˇ˄ʰ ʰˉˈ ˍʹ ˒˖ˍˇˋˏ˄ʻʶˋʹΣ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ˄ ʰ˒ˇ˃ˇʾ˖ˋʹ ˍˇˎ ʱ˄ʻˊʰˁʰ ʰ˂˂ʱ 
˃ʶˍˊʽʱʸˇ˄ˍʰˌ ˍʽˌ ʰˉ˗˂ʶʽʶˌ ˍˇˎ ʱ˄ʻˊʰˁʰ.
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ü ʁˉʰʴʶˍˈˌʲ˂ʱˉˍʶʽˍʰ˒ ˎˍʱˁh ʻ˗ˌˍˇ˄ ʶˊˈ˃̫ ˋʰ̱̀ ʰ˒ˎˍʽˁʱˁˏˍˍʰˊʰʵʽʰˋˍʷ˂˂ʶˍʰʽ
ˈˍʰ˄̄hʴ˗˄ʶʽΣˋˉʱʸˇ˄ˍʰˌˍʰˁˎˍˍʰˊʽˁʱˍˇʽ˔˗˃ʰˍʰ.

ü ɶʱ˃ʶˋʹʸʹ˃ʽʱʰˉˈ̱ˇ˄̄h ʴʶˍˈˋˎ˃ʲʰʾ˄ʶʽˈˍʰ˄̝̀ ʹ˃ʰˍʾʸˇ˄ˍʰʽˁˊˏˋˍʰ˂˂ˇʽˉʱʴˇˎ
˃ʷˋʰ̱̀ ˇ̄́ ˖ˍˈˉ˂ʰˋ˃ʰˍ˖˄ˁˎ ˍˍʱˊ˖˄όʶ˄ʵˇˁˎˍˍʰˊʽˁʺ˕ˏ˅ʹύ.

ü ɴ˃˃ʶˋʹʲ˂ʱʲʹ˃ˉˇˊʶʾ˄ʰ̀ ˎ˃ʲʶʾˈˍʰ˄̝̀ʹ˃ʰˍʾʸʶˍʰʽˉʱʴˇˌ˃ʷˋʰ̱̀ ʰ˒ˎ ˍʱh˂ ˂ʱ̫˅ ˖
ʰˉˈ̱ʰˁˏˍˍʰˊʰ(ʶ˅˖ˁˎˍˍʰˊʽˁʺ˕ˏ˅ʹύ.

ü ɸ˖ˊʶʾˍʰʽˈˍʽ̌̀ ˔ʹ˃ʰˍʽˋ˃ˈˌʶ˄ʵˇˁˎˍˍʰˊʽˁˇˏˉʱʴˇˎˉˊˇˁʰ˂ʶʾ˃ʹ˔ʰ˄ʽˁʺʵʽʰˍʰˊʰ˔ʺ
ˍʹˌ̄́ ˖ˍˇˉ˂ʰˋ˃ʰˍʽˁʺˌʵˇ˃ʺˌ.ɶʷˁˍʰˋʹˍʹˌ̡˂ ʱʲʹˌ˂ˈʴ˖̱́ ˌʁ˄ ʵˇˁˎˍˍʰˊʽˁʺˌ˕ˏ˅ʹˌ
ʶ˅ʰˊˍʱˍʰʽˁˎˊʾ˖ˌʰˉˈ̱ˇ̄ ˈˋˇɹ́ ʺʴˇˊʰˉʷ˒ˍʶʽʹʻʶˊ˃ˇˁˊʰˋʾʰˁʰʽ̀ʁˉˇʽˇʁ̄ʾˉʶʵˇ
˕ˏ˔ʶˍʰʽˉˊʽ˄ʰˉˈ̱ʹ˄̞ˏ ˅ʹ.

ɼˊʽˍʺˊʽˇ ʶˉʽ˂ˇʴʺˌ ʶʾʵˇˎˌ І мΦ ɼ˂ʾ˃ʰ
1.2 ʃʰʴʶˍˈˌ



ɳˁˍˈˌʰˉˈ̱ʽˌʁ˂ ʱ˔ʽˋˍʶˌʻʶˊ˃ˇˁˊʰˋʾʶˌΣʹɻ ʽʱˊˁʶʽʰʶ˄ˈˌʴʶʴˇ˄ˈˍˇˌˉʰʴʶˍˇˏˁʰʽ̌
ˊˎʻ˃ˈˌ˃ʶˍʰʲˇ˂ʺˌˍʹˌ̒ʁ ˊ˃ˇˁˊʰˋʾʰˌˉˇˎ˃ˉˇˊʶʾ˄ʰ̀ ˎ˃ʲʶʾˋʶ̀ ˎʴˁʶˁˊʽ˃ʷ˄ʶˌ
ˉʶˊʽˈʵˇˎˌˍˇˎ̫̱ ˇˎˌʵʽʰʵˊʰ˃ʰˍʾʸˇˎ˄ˇˎˋʽʰˋˍʽˁˈˊˈ˂ˇ̱̀ ˇ˄̄́ ˇˋʵʽˇˊʽˋ˃ˈˍˇˎ
ˉʽʻʰ˄ˇˏˁʽ˄ʵˏ˄ˇˎˍˊʰˎ˃ʰˍʽˋ˃ˇˏʰˉˈ̄ʰʴʶˍˈˋˍʰ˒ˎˍʱˁh ʽ̱́ ˌ̄́ ʰʴ˃ʰˍʽˁʺˌ
ʻʶˊ˃ˇˁˊʰˋʾʰˌʻʰ˄ʱˍ˖ˋʹˌˇˉˇʽˇˎʵʺˉˇˍʶˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎ˒ˎˍʽˁˇˏʶʾʵˇˎˌ.
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ɄŬɔŮŰɧɠ: EəŰɘɛɐůŮɘɠ



Vʃˇ˂˂ʷˌʰ˂˂ʰʴʷˌˋˍʰ˒ˎˋʽˇ˂ˇʴʽˁʱˁʰʽ˃̌ ˊ˒ˇ˂ˇʴʽˁʱ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ˖ˌ
ʰˉˈˁˊʽˋʹˋˍʽˌʰ˂˂ʰʴʷˌˋˍʹ̡́ ˇ˔ˈˉˍ˖ˋʹʷ˔ˇˎ˄ˉʰˊʰˍʹˊʹʻʶʾˋˍʰɻ̫ ˄ˍˊʰ.

Vɶ˃ʶʾ˖ˋʹˍʹˌ̡́ ˇ˔ˈˉˍ˖ˋʹˌˁʰʻˎˋˍʷˊʹˋʶˍʹ˄ʁ˃ ˒ʱ˄ʽˋʹʲʶ˂ˇ˄˗˄, ˃ʶʾ˖ˋʶ
ˍʹ˒˖ˍˇˋˏ˄ʻʶˋʹˁʰʽ̱̀ ˇ˃ʰˍʽˁʺʰʴ˖ʴʽ˃ˈˍʹˍʰΣʰˏ˅ʹˋʶˍʹ˄h̄ ˈʵˇˋʹ˔ˊʺˋʹˌ
˄ʶˊˇˏΣ˃ʶʾ˖ˋʶˍʹ˄ʁ̄ ʽ˃ʺˁˎ˄ˋʹʲ˂ʰˋˍ˗˄ˁʰʽ̄́ ˇˁʱ˂ʶˋʶ˃ʽˁˊˈˍʶˊʶˌʲʶ˂ˈ˄ʶˌ
˃ʶ˃ʶʴʰ˂ˏˍʶˊʹʶˉʽ˒ʱ˄ʶʽʰ˃ʱʸʰˌ˒ˏ˂˂˖˄.

Vʆʰɻ ʷ˄ˍˊʰˉˇˎˎˉˇʲ˂ʺʻʹˁʰ˄ˋʶ̱ ʰˎˍˈ˔ˊˇ˄ʶˌ˃ʶʽ˗ˋʶʽˌʲˊˇ˔ˈˉˍ˖ˋʹˌˁʰʽ
ʻʷˊ˃ʰ˄ˋʹˌʷʵʶʽ˅ʰ˄ˉʰˊˈ˃ˇʽʰʰˉˈˁˊʽˋʹ.
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ȾɟɘŰɐɟɘŬ Ⱥˊɘɚɞɔɐɠ Ⱥɘŭɩɜ:# 1. ȾɚɑɛŬ

1.3 ȸɟɞɢɧˊŰɤůɖ



ʁʽ ʵʽʰ˒ˇˊʷˌ ˋˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ 
ʺ ˍʹ ʲˊˇ˔ˈˉˍ˖ˋʹ ˁʰʻˇˊʾʸˇˎ˄ 
ˍˇˎˌ ˍˏˉˇˎˌ ˍ˖˄ ˒ˎˍ˗˄ ˉˇˎ 
ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋʶ ˃ʽʰ 
ʵʶʵˇ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺΦ ʅʶ ʴʶ˄ʽˁʷˌ 
ʴˊʰ˃˃ʷˌΣ ˍˇ ˏ˕ˇˌΣ ʹ ˉˎˁ˄ˈˍʹˍʰ 
ˁʰʽ ʹ ˉˇʽˁʽ˂ˈˍʹˍʰ ˍ˖˄ ʶʽʵ˗˄ 
˃ʶʽ˗˄ˇ˄ˍʰʽ ʰˉˈ ʻʶˊ˃ʱΣ ˎʴˊʱ 
ˁ˂ʾ˃ʰˍʰ ˋʶ ˕ˎ˔ˊʱΣ ˅ʹˊʱ 
ˁ˂ʾ˃ʰˍʰΦ

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

Photo: Dr. Peter Moubarak
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Vʁʱ˄ʶ˃ˇˌʶʾ˄ʰʽʷ˄ʰˌh̄ ˈ̱ˇˎˌ̀́˃ʰ˄ˍʽˁˇˏˌˁ˂ʽ˃ʰˍʽˁˇˏˌˉʰˊʱʴˇ˄ˍʶˌˉˇˎ
ʶˉʹˊʶʱʸˇˎ˄ˍʹh ʴˊˇʵʰˋˇˉˇ˄ʾʰΣʶˉʶʽʵʺ˃ʶˍʰ˒ʷˊʶʽˎʵˊʰˍ˃ˇˏˌΣʻʶˊ˃ʽˁʺ
ʶ˄ʷˊʴʶʽʰΣʴˏˊʹΣˋˉˈˊʽʰˁʰʽ̀ˉˈˊˇˎˌΣˁʰʻ˗ˌʁ̄ ʾˋʹˌʶˉʹˊʶʱʸʶʽˍʹ˄
ʶ˅ʱˍ˃ʽˋʹˁʰʽ̱ɻ́ ʽʰˉ˄ˇʺ.

Vɮˉˈ̌ʽˁˇ˂ˇʴʽˁʺʱˉˇ˕ʹΣˇʱ˄ʶ˃ˇˌʶʾ˄ʰʽʷ˄ʰˌ̀́˃ʰ˄ˍʽˁˈˌˉʰˊʱʴˇ˄ˍʰˌʴʽʰ
ˍʹɻʹ˃ʽˇˎˊʴʾʰˉʶˊʽʲʰ˂˂ˈ˄ˍ˖˄ʴʽʰ˒ˎ ˋʽˁʺʰ˄ʰʴʷ˄˄ʹˋʹˁʰʽɹ̔ ʰ̱́ ˄hˏ ˅ʹˋʹ
ˍʹˌ̄̌ ʽˁʽ˂ˈˍʹˍʰˌˋˍʽˌʵʰˋʽˁʷˌˋˎˋˍʱʵʶˌ.

Vɼʽ˄ˇˏ˃ʶ˄ˇˌˍˈˋˇ̀ʁ ˇˊʽʸˈ˄ˍʽʰˈˋˇˁ ʰʽ̀ʶˁ ʱʻʶˍʹˁʰˍʶˏʻˎ˄ˋʹΣˇ
ʶˉʽ˒ʰ˄ʶʽʰˁˈˌʱ˄ʶ˃ˇˌʶˁˍʶʾ˄ʶˍʰʽʰˉ5̍0ʷ˖1̩00˃ʷˍˊʰˉʱ˄˖h̄ ˈ̱ʹɹ .́

ɼˊʽˍʺˊʽʰ ɳˉʽ˂ˇʴʺˌ ɳʽʵ˗˄Υ  # 1Φ ɼ˂ʾ˃ʰ

1.4 ɮʷˊʰˌ



ʋʰ˃ʹ˂ʺˍʰ˔ˏˍʹˍʰʰ˄ʷ˃ˇˎ
Åɾʶʽ˗˄ʶʽˍˇ̌ˊʽʰˁˈˋˍˊ˗˃ʰˍˇˎˎɹ ˊˇˏʰʷˊʰɹˏ ˊ˖h̄ ˈ̱ˇ˒ˏ˂˂ˇ
Åɳˉʽˍʰ˔ˏ˄ʶʽˍʹ˄h˄ ˍʰ˂˂ʰʴʺʰʶˊʾ˖˄˃ʷˋ˖̱̌ ˎ˒ˏ ˂˂ˇˎ(CO2, H2O)
ɾʶʴʱ˂ʹˍʰ˔ˏˍʹˍʰʰ˄ʷ˃ˇˎ
Åʃˊˇˁʰ˂ʶʾ˕ˏ˅ʹˁh ʽˁh ˃ˉˎ˂ˈˍʹˍʰˍ˖˄˒ˏ ˂˂˖˄
Åɾʶʽ˗˄ʶʽˍʹ˄h̄ ˇˍʶ˂ʶˋ˃ʰˍʽˁʺˉʶˊʽˇ˔ʺˍ˖˄˒ˏ ˂˂˖˄
Åʁʵʹʴʶʾˋʶˁ ˂ʶʾˋʽ˃ˇˍ˖˄̀ˍˇ˃ʱˍ˖˄ʴʽʰ˃ʁ ʾ˖ˋʹˍʹˌh̄ ˗˂ʶʽʰˌ˄ʶˊˇˏˁʰʽ
ˉʶˊʽˇˊʽˋ˃ˈˍʹˌʁ̔ ˋˈʵˇˎʵʽˇ˅ʶʽʵʾˇˎˍˇˎɦ˄ ʻˊʰˁʰ

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ʆʰ˔ˏˍʹˍʰ ʰ˄ʷ˃ˇˎΣ ʊ˖ˍˇˋˏ˄ʻʶˋʹˁʰɲ̔ʽʰˉ˄ˇʺ

ɶ ˍʰ˔ˏˍʹˍʰ ˍˇˎ ʰ˄ʷ˃ˇˎ ʶʾ˄ʰʽ ʷ˄ʰˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌ ˉˇˎ ʶˉʹˊʶʱʸʶʽ ˍʹ˄ 
ʰ˄ˍʰ˂˂ʰʴʺ ʰ˄ʷ˃ˇˎΣ ˍʹ̒ʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ̱̌ ˄ẖ ˃ˈ ˍ˖˄ ˒ˏ˂˂˖˄.



ɰ˂ʱʲʹ ʰˉˈ ˍˇ˄ ʱ˄ʶ˃ˇΥ ɵʹ˃ʽʱ ˋʶ 
˒ˏ˂˂ʰκʲʶ˂ˈ˄ʶˌ

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ʁ ʱ˄ʶ˃ˇˌ ˃ˉˇˊʶʾ ˄ʰ ʲ˂ʱ˕ʶʽ 
ʵʷ˄ˍˊʰ ˁʰʽ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰ ˋʶ 
ʵʽʱ˒ˇˊʰ ʶˉʾˉʶʵʰΦ ɶ 
ˋˍʰˍʽˋˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʷ˔ʶʽ 
ʵʶʾ˅ʶʽ ˈˍʽ ʹ ʰˏ˅ʹˋʹ ˍˇˎ ˏ˕ˇˎˌ 
ˍ˖˄ ʵʷ˄ˍˊ˖˄ ˁʰʽ ʹ ˍˇˉʽˁʺ 
ˍʰ˔ˏˍʹˍʰ ʰ˄ʷ˃ˇˎ ˁʰˍʱ ˍʹ 
ʵʽʱˊˁʶʽʰ ˃ʽʰˌ ˁʰˍʰʽʴʾʵʰˌ ʶʾ˄ʰʽ 
ˇʽ ˁˏˊʽˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ 
ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ʰˎ˅ʹ˃ʷ˄ʰ 
ʶˉʾˉʶʵʰ ʸʹ˃ʽʱˌΦ

Photo: Dr. Peter Moubarak



Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ɃɎɜŮɛɞɠɛˊɞɟŮɑɜŬɏɢŮɘŬɜŮˊŬɑůɗɖŰŮɠŮˊɘˊŰɩůŮɘɠůŰɖɜŬɜɎˊŰɡɝɖŰɤɜŭŬůɩɜ.

ɃɟɘůɛɏɜŬŮɑŭɖ(ɧˊɤɠɞűɟɎɝɞɠ, ɖŮɡɟɤˊŬɥəɐɞɝɘɎ,ɖTsuga heterophylla əŬɘɖ

ŮɟɡɗɟŮɚɎŰɖ) ŭŮɜɗŬŬɜŬˊŰɡɢɗɞɨɜəŬɚɎɧŰŬɜűɡŰŮɡŰɞɨɜůŮɛŮɔɎɚŮɠŮˊɘűɎɜŮɘŮɠůŮ

ˊɞɚɨŬɜɞɘɢŰɧɢɩɟɞ. ȳɚŬŬɡŰɎɏɢɞɡɜɤɠŬˊɞŰɏɚŮůɛŬɕɖɛɘɏɠŬˊɧŰɞɜɎɜŮɛɞˊɞɡ

ɗŬɛŮɘɩůɞɡɜŰɖɜɞɘəɞɜɞɛɘəɐŬɝɑŬŰɖɠəŬɚɚɘɏɟɔŮɘŬɠ:

ü ȳŰŬɜŰŬŭɏɜŰɟŬŮəŰɑɗŮɜŰŬɘůŮɘůɢɡɟɞɨɠŬɜɏɛɞɡɠəŬŰɎŰɖŭɘɎɟəŮɘŬŰɖɠɕɤɐɠŰɞɡɠ,

ŬɜŰɘŭɟɞɨɜŬɚɚɎɕɞɜŰŬɠŰɖɛɞɟűɐŰɞɡɠ.

ü ɇŬŭɏɜŰɟŬůŰɘɠɎəɟŮɠŰɤɜűɡŰŮɘɩɜɏɢɞɡɜɛŮɔŬɚɨŰŮɟɖəɤɜɘəɧŰɖŰŬəŬɘɛŮɔŬɚɨŰŮɟŬɟɘɕɘəɎ

ůɡůŰɐɛŬŰŬŬˊɧŮəŮɑɜŬůŰɞəɏɜŰɟɞŰɖɠűɡŰŮɑŬɠ.

ü ɆŮŬəɟŬɑŮɠˊŮɟɘˊŰɩůŮɘɠ,ŰŬɛŮɛɞɜɤɛɏɜŬŭɏɜŰɟŬɛˊɞɟɞɨɜɜŬɚɎɓɞɡɜɛɘŬɛɞɟűɐɧˊɞɡŰŬ
əɚŬŭɘɎˊŬɟŬůɨɟɞɜŰŬɘˊɟɞɠŰŬɡˊɐɜŮɛŬ,ɤɠŬˊɞŰɏɚŮůɛŬŰɖɠɜɏəɟɤůɖɠŰɤɜɞűɗŬɚɛɩɜ

ůŰɖɜ́ɟɞůɐɜŮɛɖˊɚŮɡɟɎ.

ȼȺˊɑŭɟŬůɖŰɞɡȷɜɏɛɞɡ



ʁʽh ˄ʶ˃ˇ˒ˊʱˁˍʶˌʲˇʹʻˇˏ˄ˋˍʹ̀ˎ ˋˋ˗ˊʶˎˋʹ˃ˇ˄ʱʵ˖˄ʻʶˊ˃ˈˍʹˍʰˌΣˁʱˍʽˉˇˎ
ʶʾ˄ʰʽʽʵʽʰʾˍʶˊʰ˔ˊʺˋʽ˃ˇˋʶ̞ˎ˔ˊʱ˃ʷˊʹ(Brandleet al. 2004).

ʁʽ˃ʶʽ˖˃ʷ˄ˇʽʰ˄ʶ˃ˇˋˍˊˈʲʽ˂ˇʽˋʶ̄ʶˊʽˇ˔ʷˌˉˊˇˋˍʰˍʶˎ˃ʷ˄ʶˌʰˉˈh˄ʶ˃ˇ˒ˊʱˁˍʶˌ
˃ˉˇˊʶʾʶˉʾˋʹˌ˄ʰh ˎ˅ʺˋˇˎ˄ˍˇ˄ˁʾ ˄ʵˎ˄ˇʸʹ˃ʽʱˌʰˉˈ̱ˇ˄̄h ʴʶˍˈ(Cleugh1998).
ɴˍˋʽΣˇʽ̒ʷˋʶʽˌˈˉˇˎ̌̄ ʰʴʶˍˈˌʶʾ˄ʰʽˉʶˊʽˇˊʽˋˍʽˁˈˌˉʰˊʱʴˇ˄ˍʰˌ˃ˉˇˊʶʾ˄ʰ
˔ˊʶʽʱʸˇ˄ˍʰʽˉʽˇ̀ˎ ˄ʶˍˈˋ˔ʶʵʽʰˋ˃ˈό.̄ .̝ ʶˉʽˁ˂ʽ˄ʺˍˇˉˇʴˊʰ˒ʾʰ˔˖ˊʾˌʵʷ˄ˍˊʰύ.

ɶʶˉʽ˂ˇʴʺʻʷˋʶ˖˄ˉˇˎʁʾ˄ʰʽˁʱˉ˖ˌ˕ʹ˂ʱ̀ʁˋ˔ʷˋʹ˃ʶ̱ ˇ̫ ʵʰ˒ˇˌ˃ˉˇˊʶʾ˄ʰ
˃ʶʽ˗ˋʶʽˍˇ˄ˁʾ˄ʵˎ˄ˇʸʹ˃ʽʱˌʰˉˈ̄ ʰʴʶˍˈˁʰʽ˄ʰ̀ ˎ˃ʲʱ˂ʶʽˋˍʹ̡ʷ˂ˍʽˋˍʹ
ʰ˄ʱˉˍˎ˅ʹ.

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ȹɖɛɘɞɡɟɔɑŬ ȷɜŮɛɞűɟŬəŰɩɜ



1. ʆˇ ˁʰ˂ˏˍʶˊˇ ʶʾ˄ʰʽ ˃ʾʰ ˃ʾ˅ʹ 
ʰˉˈ ˒ˎ˂˂ˇʲˈ˂ʰ ˁʰʽ 
ˁ˖˄ˇ˒ˈˊʰ ˒ˎˍʱΦ

2. ʆʰ ʵʷ˄ˍˊʰ ˉˊʷˉʶʽ ˄ʰ 
ʶˉʽ˂ʷʴˇ˄ˍʰʽ ˃ʶ ʲʱˋʹ ˍˇ 
ˋˁˇˉˈ ˍʹˌ ˒ˏˍʶˎˋʺˌ ˍˇˎˌΦ

3. ʃˊʷˉʶʽ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ 
ʰˎˍˇ˒ˎʺ˒ˎˍʱ ˈˉˇˍʶ ʶʾ˄ʰʽ 
ʵˎ˄ʰˍˈ˄Φ

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

Ⱥˊɘɚɞɔɐ ŭɏɜŰɟɤɜ əŬɘ ɗɎɛɜɤɜ ɔɘŬ ŬɜŮɛɞűɟɎəŰŮɠ

Photo: Dr. Peter Moubarak



ʁʽ ˁ˂ʽ˃ʰˍʽˁˇʾ ˁʰʽ 
ˍˇˉˇʴˊʰ˒ʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ 
ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˈˍʰ˄ ˉˊˈˁʶʽˍʰʽ 
ʴʽʰ ˍʹ˄ ˁʰˍʰ˄ˇ˃ʺ ˍʹˌ 
ʲ˂ʱˋˍʹˋʹˌΣ ˍʹ ˋˏ˄ʻʶˋʹΣ 
ˍʹ˄ ˉˎˁ˄ˈˍʹˍʰ ˁʰʽ ˍʰ 
ʶ˅˖ˍʶˊʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
ˍʹˌ ˉʶˊʽˇ˔ʺˌΦ

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

Photo: Dr. Peter Moubarak



ɶˍˇˉˇʴˊʰ˒ʾʰ˃ʽʰˌ̱̌ ˉˇʻʶˋʾʰˌόˍʰ̝ʰˊʰˁˍʹˊʽˋˍʽˁʱˍʹˌʁˉʽ˒ʱ˄ʶʽʰˌˍˇˎʁʵʱ˒ˇˎˌΣ

ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ˇˎˍˇˎˎ ˉʶˊˎ˕˖˃ʷ˄ˇˎʺ ʶˉʽˁ˂ʽ˄ˇˏˌʶʵʱ˒ˇˎˌύˉˊʷˉʶʽ˄ʰ

˂ʰ˃ʲʱ˄ʶˍʰʽˎˉˈ˕ʹΣ˗ˋˍʶ˄˃h ˉˇˊʶʾ˄ʰ̀ ˔ʶʵʽʰˋˍʶʾ˃ʽʰˁh ˍʱ˂˂ʹ˂ʹˉˎˁ˄ˈˍʹˍʰ˒ˏˍʶˎˋʹˌ

ʴʽʰ˄hʶ˅ʰˋ˒ʰ˂ʽˋˍʶʾʷ˄ʰˎɹ ʽʷˌˉʶˊʽʲʱ˂˂ˇ˄ʰ˄ʱˉˍˎ˅ʹˌʴʽʰ̱hʵʷ˄ˍˊʰΣ˃ʶʁ ˉʰˊˁʺʹ˂ʽʰˁˈ

˒˖ˌˁʰʽˎɹ ˊʰˋʾʰ.ʁʽˁ˂ʽ˃ʰˍʽˁˇʾˉʰˊʱʴˇ˄ˍʶˌʶˉʹˊʶʱʸˇˎ˄ʱ˃ʶˋʰˍʹ˄h˄ ʱˉˍˎ˅ʹˍ˖˄˒ˎ ˍ˗˄Σ

ˍʹ˄ˎɹ ˊʰˋʾʰˍˇˎʁʵʱ˒ˇˎˌˁʰʽ̱́ʵʽʰʻʶˋʽ˃ˈˍʹˍʰʻˊʶˉˍʽˁ˗˄ˋˍˇʽ˔ʶʾ˖˄ʴʽʰ̱h˒ˎˍʱ. ʁ

ˋˎ˄ʵˎʰˋ˃ˈˌˍˇˉˇʴˊʰ˒ʾʰˌˁʰʽˁ˂ʽ˃ʰˍʽˁ˗˄˃ʶˍʰʲ˂ʹˍ˗˄ʲˇʹʻʱ̱̀ ʹ˄̄́ ˈʲ˂ʶ˕ʹˍʹˌ

ʶˉʽˍˎ˔ʾʰˌˍʹˌh˄ ʱˉˍˎ˅ʹˌˍ˖˄ɻ̫ ˄ˍˊ˖˄ˋˍʹ˃̌ ˄ˍʶ˂ˇˉˇʾʹˋʹˍ˖˄ɻh ˋ˗˄.

ʅˍʰ̡ˇˎ˄ʱΣʹʵʽʱˍʰ˅ʹˍʹˌ̡˂ʱˋˍʹˋʹˌʶ˂ʷʴ˔ʶˍʰʽʰˉˈ̱ˊʶʽˌˁˏˊʽˇˎˌˍˇˉˇʴˊʰ˒ʽˁˇˏˌ

ˉʰˊʱʴˇ˄ˍʶˌ: ˎ˕ˈ˃ʶˍˊˇΣʷˁʻʶˋʹˁʰʽˁ˂ ʾˋʹ.

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ȾɟɘŰɐɟɘŬ Ⱥˊɘɚɞɔɐɠ Ⱥɘŭɩɜ # 2. ɇɞˊɞɗŮůɑŬ

2.1 ɇɞˊɞɔɟŬűɑŬ



Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

Åʁʽ ˁ˂ʽ˃ʰˍʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ 
ʶˉʹˊʶʱʸˇ˄ˍʰʽ ʰˉˈ ˍˇ 
ˎ˕ˈ˃ʶˍˊˇ ˍˇ ˇˉˇʾˇΣ ˃ʶ ˍʹ 
ˋʶʽˊʱ ˍˇˎΣ ʶ˂ʷʴ˔ʶʽ ˍʹ˄ 

ʶ˅ʱˉ˂˖ˋʹ ˍʹˌ ʲ˂ʱˋˍʹˋʹˌ ˋʶ 
˃ʶʴʰ˂ˏˍʶˊʶˌ ˔˖ˊʽˁʷˌ 

ˁ˂ʾ˃ʰˁʶˌΦ

Åɮˎˍˈ ʶˉʹˊʶʱʸʶʽ ˍʹ˄ ˍˊʰ˔ˏˍʹˍʰ 
ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˍʹ˄ ˁʰ˃ˉˎ˂ˈˍʹˍʰ 
ˍʹˌ ʶˉʽ˒ʱ˄ʶʽʰˌΣ ˍʹ˄ ˍˇˉˇʴˊʰ˒ʽˁʺ 
ʻʷˋʹ ˁʰʽ ˍʹ ˊˇʺ ˍˇˎ ˄ʶˊˇˏ. 

Åɶ ʷˁʻʶˋʹ ˁʰʽ ʹ ˁ˂ʾˋʹ 
ʶˉʹˊʶʱʸˇˎ˄ ˋʶ ˃ʶʴʱ˂ˇ ʲʰʻ˃ˈ ˍʹ˄ 
ʶ˅ʰˍ˃ʽˋˇʵʽʰˉ˄ˇʺ όʽˋˇˊˊˇˉʾʰ 
ʶʵʱ˒ˇˎˌ-˄ʶˊˇˏύΣ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ 
ˍˇˎ ʰʷˊʰ ˁʰʽ ˍʹ ˋ˔ʶˍʽˁʺ ˔˂˖ˊʾʵʰΦ

Åʁʽ ˍˇˉˇʴˊʰ˒ʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ 
ˁʰʻˇˊʾʸˇˎ˄ ˍˇ ˃ʽˁˊˇˁ˂ʾ˃ʰ ˃ʽʰˌ 

ˉʶˊʽˇ˔ʺˌΦ



ʁˈˊˇˌ̫̒ ˋʹ̀ˎ ˄ʵˎʱʸʶʽˉˇ˂˂ʱˋˍˇʽ˔ʶʾʰΣˈˉ˖ˌˎ̞ ˈ˃ʶˍˊˇΣʱ˄ʶ˃ˇˁʰʽ̞̍ .́
ɮ˄ʰ˒ʷˊʶˍʰʽˋˍʹ˄̱̌ ˉˇʻʷˍʹˋʹ˃ʽʰˌˍˇˉˇʻʶˋʾʰˌˋʶ̀ ˔ʷˋʹ˃ʶ̱ ʽˌˁ˂ ʽ˃ʰˍʽˁʷˌ
˃ʶˍʰʲ˂ʹˍʷˌ.

ʆ"̌Topex"ʺ̱ ˇˉˇʴˊʰ˒ʽˁʺʷˁʻʶˋʹʶʾ˄ʰʽ˃ʽʰ˃ʁ ˍʰʲ˂ʹˍʺˉˇˎh˄ ˍʽˉˊˇˋ˖ˉʶˏʶʽ
ˍˇ˄̡h ʻ˃ˈˉˊˇˋˍʰˋʾʰˌˋʶ˃ ʽʰ̱̌ ˉˇʻʶˋʾʰ. ɳʾ˄ʰʽ˔ˊʺˋʽ˃ˇʴʽʰ˃̔ ʰ̄̌ ʽˁʽ˂ʾʰ
ʶ˒ʰˊ˃ˇʴ˗˄Σʰˉˈ̱ʹɻˎ˄ʰ˃ʽˁʺˍˇˎ̄h ˊʰˋˎˊˈ˃ʶ˄ˇˎ˔ʽˇ˄ʽˇˏʷ˖ˌ̱́ʲʷ˂ˍʽˋˍʹ
ʻʷˋʹ̱̟ ˄hʽˇ˂ʽˁ˗˄ˉʱˊˁ˖˄ˉˇˎ̄ʶˊ˄ˇˏ˄ʰˉˈ̱ʹ˄̄ˊˈʲ˂ʶ˕ʹˉʰʴʶˍˇˏ.

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ȾɟɘŰɐɟɘŬ Ⱥˊɘɚɞɔɐɠ Ⱥɘŭɩɜ # 2, ɇɞˊɞɗŮůɑŬ

2.1.1 Ūɏůɖ



Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ɶ ʷˁʻʶˋʹˇˊʾʸʶˍʰʽʰˉˈ̱ ˇY˄oung (1989) ˖ˌ́ ˁʰˍʶˏʻˎ˄ˋʹˍˇˎ
ˉˊˇˋʰ˄ʰˍˇ˂ʽˋ˃ˇˏˍʹˌˁ˂ʾˋʹˌόʵʹ˂. ˍʹ˄ˁʰˍʶˏʻˎ˄ˋʹˉˇˎ̡˂ʷˉʶʽ˃ʽʰ
ˁ˂ʾˋʹύ.

ɶʷˁʻʶˋʹʶˉʹˊʶʱʸʶʽˍʽˌ̄ʁ ˊʽʲʰ˂˂ˇ˄ˍʽˁʷˌ˃ʶˍʰʲ˂ʹˍʷˌˉˇˎʁˉʹˊʶʱʸˇˎ˄
ʱ˃ʶˋʰˍʰ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱˍ˖˄ɻʰˋ˗˄ˁhʽΣ˖ˌʁ ˁ̱ ˇˏˍˇˎΣʶ˂ʷʴ˔ˇˎ˄ˍʹ˄
ʶ˃˒ʱ˄ʽˋʹˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ʶʽʵ˗˄.

ȾɟɘŰɐɟɘŬ Ⱥˊɘɚɞɔɐɠ Ⱥɘŭɩɜ # 2. ɇɞˊɞɗŮůɑŬ

2.1.2 ȰəɗŮůɖ



Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ɶʷˁʻʶˋʹʲˇʹʻʱ̱̀ˇ˄̄́ ˇˋʵʽˇˊʽˋ˃ˈˍ˖˄ʁʾʵ˖˄ʵʷ˄ˍˊ˖˄ʻʰ˒ ˎˍʶˎˍˇˏ˄ˋʶ˃ ʽʰ
ˍˇˉˇʻʶˋʾʰ.

ɶʷˁʻʶˋʹʶˉʹˊʷʰʸʶʽ:
Å ʆˇ˃ ʽˁˊˇˁ˂ʾ˃ʰ(ʱ˄ʶ˃ˇΣʶ˅ʰˍ˃ʽˋˇʵʽʰˉ˄ˇʺΣʻʶˊ˃ˇˁˊʰˋʾʰʰʷˊʰˁh ʽʁɻ ʱ˒ˇˎˌ)
Å ʆʰ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱˍˇˎˌʁɻ ʱ˒ˇˎˌ(˔ʹ˃ʽˁʷˌˁʰʽ˒ˎˋʽˁʷˌʽʵʽˈˍʹˍʶˌΣˎ˒ʺˁ ʰʽ
ˉʶˊʽʶˁˍʽˁˈˍʹˍʰˋʶ̌ˊʴʰ˄ʽˁʺˏ˂ʹΣˋˎ˄̱́ˋ˔ʶˍʽˁʺ˔˂˖ˊʾʵʰ)

Å ʆʽˌˎʵˊˇ˂ˇʴʽˁʷˌʵʽʶˊʴʰˋʾʶˌ(ʵˎ˄ʰ˃ʽˁʺʰˉˇˊˊˇʺˌΣˎʵˊʰˎ˂ʽˁʺʰʴ˖ʴʽ˃ˈˍʹˍʰΣ
ˁʰˍʰˁˊʱˍʹˋʹ˄ʶˊˇˏˋˍˇ̫ɻ ʰ˒ˇˌ)

ɳˉʽˉ˂ʷˇ˄Σʹʷˁʻʶˋʹʶ˂ʷʴ˔ʶʽˍʹ˄ʁ̄ ʾʵˊʰˋʹˍʹˌ́˂ ʽˇ˒ʱ˄ʶʽʰˌόʷˁʻʶˋʹˋˍˇ˄̋˂ ʽˇύˋˍʹ
ˋˎʴˁˊʱˍʹˋʹˍʹˌˎɹ ˊʰˋʾʰˌόˁˎˊʾ˖ˌˋˍˇ̫ɻ ʰ˒ˇˌύ.

ɇɑ əɎɜŮɘ ɖ ɏəɗŮůɖ;



ü ɮˊˁʶˍʷˌ˃ʶ˂ʷˍʶˌʷ˔ˇˎ˄ʵʶʾ˅ʶʽˈˍʽ̱ˎ̌ ˕ˈ˃ʶˍˊˇʶʾ˄ʰʽˇ̄ ʽˇ̀́ ˃ʰ˄ˍʽˁˈˌˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˈˌ
ˉʰˊʱʴˇ˄ˍʰˌˉˇˎˁʰʻˇˊʾʸʶʽˍʹ˄ˁh ˍʰ˄ˇ˃ʺˍ˖˄ɻ̫ ˄ˍˊ˖˄.

ü ʆʰʁ ˉʾˉʶʵʰʻˊʶˉˍʽˁ˗˄ˋˍˇʽ˔ʶʾ˖˄ˁʰʽ́ʴˇ˄ʽ˃ˈˍʹˍʰˍˇˎʁʵʱ˒ˇˎˌʵʶ˄ʁʾ˄ʰʽˍˈˋˇ
ˉʶˊʽˇˊʽˋˍʽˁˇʾˉʰˊʱʴˇ˄ˍʶˌʴʽʰ̱́ ˄ʁ̄ ʽʲʾ˖ˋʹˁʰʽ̱́ ˄ˁh ˍʰ˄ˇ˃ʺˍ˖˄ʁʽʵ˗˄ʵʷ˄ˍˊ˖˄ˈˋˇ
ˍˇˎ˕ˈ˃ʶˍˊˇ.

ü ɳʾ˄ʰʽʴ˄˖ˋˍˈˈˍʽ̱̌ˎ˕ˈ˃ʶˍˊˇ˃ʶʽ˗˄ʶʽˍʹ˄̌˅ ˏˍʹˍʰˍˇˎʁʵʱ˒ˇˎˌˁʰʽhˎ ˅ʱ˄ʶʽˍʹ˄
ˇˊʴʰ˄ʽˁʺˇˎˋʾʰˁʰʽ̱̀̌ ˎ˄ˇ˂ʽˁˈʱʸ˖ˍˇˋˍˇ̫ɻ ʰ˒ˇˌ.

ü ɾʶ̱ ʹ˄hˏ ˅ʹˋʹˍˇˎˎ̞ ˇ˃ʷˍˊˇˎΣˇʽˁ˂ʽ˃ʰˍʽˁʷˌ˃ʶˍʰʲ˂ʹˍʷˌʰ˂˂ʱʸˇˎ˄ʴˊʺʴˇˊʰ. ɴˍˋʽΣʹ
ʰˉˇˎˋʾʰˁʱ˂ˎ˕ʹˌʵʷ˄ˍˊ˖˄ˋʶˎ ˕ʹ˂ʱˎ˕ˈ˃ʶˍˊʰˋ˔ʶˍʾʸʶˍʰʽ˃ʶ̱ ʰʁ ˉʾˉʶʵʰʷˁʻʶˋʹˌˁʰʽ
ˍʹ̒ʶˊ˃ˇˁˊʰˋʾʰΣ˗ˋˍʶ́h˄ʱˉˍˎ˅ʹˍ˖˄ɻ̫ ˄ˍˊ˖˄ʴʾ˄ʶˍʰʽʻʰ˃˄˗ʵʹˌˋˍʰˎ̞ ˈ˃ʶˍˊʰ.

Course co-fundedɹ ʶ˄ʽˁʱby the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 
3.1.8 

ȾɟɘŰɐɟɘŬ Ⱥˊɘɚɞɔɐɠ Ⱥɘŭɩɜ # 2. ɇɞˊɞɗŮůɑŬ

2.1.3 ɈɣɧɛŮŰɟɞ



ʆˇ ˎɹʽʷˌ ʷʵʰ˒ˇˌ 
ˎˉˇˋˍʹˊʾʸʶʽ ʻʷˋʶʽˌ 
όˍˇˉʾʰύ ˉˇˎ ʶʾ˄ʰʽ 
ˉʽˇ ʰ˄ʻʶˁˍʽˁʷˌ ˋˍʽˌ 
ʶˉʽˉˍ˗ˋʶʽˌ ˍʹˌ 
˅ʹˊʰˋʾʰˌΣ 
ˉ˂ʹ˃˃ˎˊ˗˄ ʺ 
ˉˎˊˁʰʴʽʱˌΦ

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

Photo: Dr. Peter Moubarak



V ȼŰŬɝɘɜɧɛɖůɖŮŭɎűɞɡɠŬűɞɟɎŰɖɜɞɛŬŭɞˊɞɑɖůɖŮŭŬűɩɜɛŮ́ Ŭɟɧɛɞɘɞ

ŮɨɟɞɠɘŭɘɞŰɐŰɤɜ(ɢɖɛɘəɩɜ,űɡůɘəɩɜəŬɘɓɘɞɚɞɔɘəɩɜ)ůŮɛɞɜɎŭŮɠˊɞɡ

ɛˊɞɟɞɨɜɜŬɡˊɞɓɚɖɗɞɨɜůŮɔŮɤŬɜŬűɞɟɎəŬɘɜŬɢŬɟŰɞɔɟŬűɖɗɞɨɜ.

V ȼůɨɔɢɟɞɜɖŰŬɝɘɜɧɛɖůɖŮŭɎűɞɡɠɝŮəɑɜɖůŮɛŮŰɖŭɖɛɞůɑŮɡůɖŰɖɠ7th

Approximation of the USDA Soil Taxonomy.

V ɄɞɚɚɏɠɢɩɟŮɠɏɢɞɡɜŬɜŬˊŰɨɝŮɘŰŬŭɘəɎŰɞɡɠůɡůŰɐɛŬŰŬŰŬɝɘɜɧɛɖůɖɠ,

ŬɜɎɚɞɔŬɛŮŰŬŮŭɎűɖəŬɘŰɘɠŬɜɎɔəŮɠŰɖɠɢɩɟŬɠ.

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ȾɟɘŰɐɟɘŬ Ⱥˊɘɚɞɔɐɠ Ⱥɘŭɩɜ # 3. ȺŭɎűɞɠ

3.1 ɇŬɝɘɜɧɛɖůɖ



ɮ˄ˁ ʰʽ̍˂ ʶˌ̝̌̔ ˗ˊʶˌʵʶ˄̝ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍˇʾ ʵʽˇˋˏˋˍʹ˃ʰˍʰ˅ʽ˄ˈ˃ʹˋʹˌ
ʶʵʱ˒ˇˎˌΣˇʽ̄ ʶˊʽˋˋˈˍʶˊˇʽˉʶʵˇ˂ˈʴˇʽόʶʵʰ˒ˇ˂ˈʴˇʽύʰ˄ʰ˒ʷˊˇ˄ˍʰʽˋʶ̫ ˄ʰ
ʵʽʶʻ˄ʷˌ˃ʷˋˇʁ̄ ʽˁˇʽ˄˖˄ʾʰˌ:TheWorldReferenceBase(WRB).

ɶʃʰʴˁˈˋ˃ʽʰɰʱˋɮ́˄ʰ˒ˇˊʱˌʶʾ˄ʰʽˍˇɻʽʶʻ˄ʷˌˉˊˈˍˎˉˇʴʽʰ̱̀h ˎˋˍʺ˃ʰˍʰ
ˍʰ˅ʽ˄ˈ˃ʹˋʹˌʶʵʱ˒ˇˎˌ. ɴ˔ʶʽʶʴˁˊʽʻʶʾʰˉˈ̱ ɲ́ʽʶʻ˄ʺɴ˄˖ˋʹɳʵʰ˒ˇ˂ˈʴ˖˄όʹ
ˉʰʴˁˈˋ˃ʽʰʷ˄˖ˋʹʶˉʽˋˍʹ˃ˈ˄˖˄ˉˇˎ˃ʶ˂ʶˍˇˏ˄ˍˇ̫ʵʰ˒ˇˌύ.

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ȾɟɘŰɐɟɘŬ Ⱥˊɘɚɞɔɐɠ Ⱥɘŭɩɜ # 3. ȰŭŬűɞɠ

3.1 ɇŬɝɘɜɧɛɖůɖ



FAO USDA
Acrisols Ultisols(all suborders)
Andosols Andepts
Arenosols Psamments
Cambisols Ochrepts, tropepts, umbrepts
ChernozemsBorolls
Ferralsols Oxisols(all suborders)
Fluvisols Fluvents
Gleysols Aquents, aquepts, aquolls
Lixisols Oxic Alfisols
Alisols Vertisols with high activity clays
Greyzems Borolls, aquolls
Histosols Histosols(all suborders)
KastanozemsUstolls, borolls
Luvisols Udalfs, xeralfs, ustalfs, aqualfs, boralfs

FAO USDA
Nitosols Udalfs, ustalfs, udults, ustults, xerults, humults
Phaeozems Udolls, aquolls
Planosols Aqualfs, xeralfs, argids, ustalfs, aquults, albolls, borolls
Solonchaks Orthids, ustolls
Solonetz Ustalfs, xeralfs, argids
Podzols Orthods, ferrods, humods, aquods
PodzoluvisolsUdalfs, boralfs, aqualfs
Leptosols Lithosols, lithic subgroups
Regosols Orthents, psamments
Vertisols Uderts, usterts, xererts, torrerts
Calcisols Calcic Aridisols
Gypsisols Aridisols
Lithosols
Anthrosols Various orders

Ƀɘ ŬɜŬɗŮɤɟɖɛɏɜŮɠ ˊŬɔəɧůɛɘŮɠ əŬŰɖɔɞɟɑŮɠ ŮŭŬűɩɜ Űɞɡ FAO (Great Soil Groups) əŬɘ ŰŬ 

ɘůɞŭɨɜŬɛɎ Űɞɡɠ ůŰɞ ɆɨůŰɖɛŬ ɇŬɝɘɜɧɛɖůɖɠ ȺŭŬűɩɜ Űɞɡ USDA



ȾɡɟɑŬɟɢɞɘ Űɨˊɞɘ  

ŮŭŬűɩɜ Űɞɡ əɧůɛɞɡ

É FAO, 1998, FAO SOILS PORTAL, web: 

https://www.fao.org/soils-portal/soil-survey/soil-
classification/world-reference-base/ru/ 



V ȺəŰɧɠŬˊɧŰɖɜŰŬɝɘɜɧɛɖůɖŰɞɡŮŭɎűɞɡɠ,ɖŰŬɝɘɜɧɛɖůɖŮŭŬűɘəɐɠɘəŬɜɧŰɖŰŬɠ

ŰɞɡŮŭɎűɞɡɠŮɑɜŬɘɕɤŰɘəɐɠůɖɛŬůɑŬɠɔɘŬŰɞɜ́ ɟɞůŭɘɞɟɘůɛɧŰɞɡ

əŬŰŬɚɚɖɚɧŰŮɟɞɡŮŭɎűɞɡɠɔɘŬəɎɗŮŮˊɘɗɡɛɖŰɧŮɑŭɞɠ.

V ȼɇŬɝɘɜɧɛɖůɖȹɡɜŬŰɧŰɖŰŬɠũɖɠŭŮɑɢɜŮɘŰɖɜəŬŰŬɚɚɖɚɧŰɖŰŬŰɤɜŮŭŬűɩɜɔɘŬŰŬ

ˊŮɟɘůůɧŰŮɟŬŮɑŭɖɢɟɐůɖɠɔŮɤɟɔɘəɐɠɔɖɠɐəŬɚɚɘɏɟɔŮɘŮɠŬɔɟɞɨ. ɄɟɞůŭɘɞɟɑɕŮɘ

ŰɘɠŭɡɜŬŰɧŰɖŰŮɠŰɤɜŰɞˊɘəɩɜˊŮɟɘɞɢɩɜɔɘŬɔŮɤɟɔɘəɐˊŬɟŬɔɤɔɐ.

V ɇŬŮŭɎűɖɞɛŬŭɞˊɞɘɞɨɜŰŬɘůɨɛűɤɜŬɛŮŰɞɡɠ́ŮɟɘɞɟɘůɛɞɨɠŰɞɡɠɔɘŬŰɘɠ

əŬɚɚɘɏɟɔŮɘŮɠ,ŰɞɜəɑɜŭɡɜɞɕɖɛɘɎɠŮɎɜɢɟɖůɘɛɞˊɞɘɖɗɞɨɜɔɘŬəŬɚɚɘɏɟɔŮɘŮɠəŬɘŰɞɜ

ŰɟɧˊɞɛŮŰɞɜɞˊɞɑɞŬɜŰŬˊɞəɟɑɜɞɜŰŬɘůŰɖŭɘŬɢŮɑɟɘůɖ.

V ɈˊɎɟɢɞɡɜŭɨɞəɨɟɘŮɠəŬŰɖɔɞɟɑŮɠůŮŬɡŰɧŰɞůɨůŰɖɛŬŰŬɝɘɜɧɛɖůɖɠ,ɖ

ȾŬŰɖɔɞɟɑŬȽəŬɜɧŰɖŰŬɠəŬɘɖɈˊɞəŬŰɖɔɞɟɑŬȽəŬɜɧŰɖŰŬɠ.

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ȺəŰɑɛɖůɖ ȺŭɎűɞɡɠ:ɇŬɝɘɜɧɛɖůɖ ɘəŬɜɧŰɖŰŬɠ ɔɖɠ



ȾŬŰɖɔɞɟɑŬ ȽəŬɜɧŰɖŰŬɠ ũɖɠ

Ƀɘ əŬŰɖɔɞɟɑŮɠ ɡˊɞŭŮɘəɜɨɞɡɜ Űɞɜ 

ɓŬɗɛɧ ˊŮɟɘɞɟɘůɛɞɨ ˊɞɡ 

ŮˊɘɓɎɚɚŮŰŬɘ Ŭˊɧ Űɞ ɏŭŬűɞɠ ŮɎɜ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ 

ɛɖɢŬɜɞˊɞɘɖɛɏɜɖ ɔŮɤɟɔɑŬ.

ɈˊɞəŬŰɖɔɞɟɑŬ ȽəŬɜɧŰɖŰŬɠ ũɖɠ

Ƀɘ ɡˊɞəŬŰɖɔɞɟɑŮɠ ɡˊɞŭŮɘəɜɨɞɡɜ ŰŬ 

Ůɑŭɖ ˊŮɟɘɞɟɘůɛɩɜ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ 

Űɖ ɢɟɐůɖ ɔŮɤɟɔɘəɐɠ ɔɖɠ, ŮɑŰŮ 

ɛŮɛɞɜɤɛɏɜŬ ŮɑŰŮ ůŮ ůɡɜŭɡŬůɛɧ ɛŮ 

Ɏɚɚɞɡɠ.
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ȺəŰɑɛɖůɖ ȺŭɎűɞɡɠ: ɆɨůŰɖɛŬ ŰŬɝɘɜɧɛɖůɖ ɘəŬɜɧŰɖŰŬɠ ɔɖɠ

ȾɨɟɘŮɠ ȾŬŰɖɔɞɟɑŮɠ



ʆˇ̀ˏˋˍʹ˃ʰˍʰ˅ʽ˄ˈ˃ʹˋʹˌUSDA̝ ˊʹˋʽ˃ˇˉˇʽʶʾʰˊʽʻ˃ˇˏˌʴʽʰ̱̔ ˌˁh ˍʹʴˇˊʾʶˌ
ˁʰʽɹ́ ʱ˃˃ʰˍʰʴʽʰ̱̔ ˌˎ̄ ˇˁʰˍʹʴˇˊʾʶˌ.

ʁʽˁ ˖ʵʽˁˇʾˁ˂ʱˋʶ˖˄1, 2, 3, 4, 5, 6, 7 ˁʰ8̔ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽʴʽʰ˄h
ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˋˇˎ˄ˍʽˌˁh ˍʹʴˇˊʾʶˌʽˁʰ˄ˈˍʹˍʰˌʰˊʵʶˎˈ˃ʶ˄ʹˌˁʰʽ˃ʹ
ʰˊʵʶˎˈ˃ʶ˄ʹˌʴʹˌ.
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ɇɞ ůɨůŰɖɛŬ ŰŬɝɘɜɧɛɖůɖɠ USDA
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ɼʰˍʹʴˇˊʾʰʃʶˊʽʴˊʰ˒ʺ

ɼʰˍʹʴˇˊʾʰ мʆʰ ʶʵʱ˒ʹ ʷ˔ˇˎ˄ ʶ˂ʰ˒ˊˇˏˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˉˇˎ ˉʶˊʽˇˊʾʸˇˎ˄ ˍʹ ˔ˊʺˋʹ ˍˇˎˌ 

ɼʰˍʹʴˇˊʾʰ 2 
ʆʰ ʶʵʱ˒ʹ ʷ˔ˇˎ˄ ˃ʷˍˊʽˇˎˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˉˇˎ ˃ʶʽ˗˄ˇˎ˄ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍ˖˄ ˒ˎˍ˗˄ ʺ 
ʰˉʰʽˍˇˏ˄ ˃ʷˍˊʽʶˌ ˉˊʰˁˍʽˁʷˌ ʵʽʰˍʺˊʹˋʹˌ

ɼʰˍʹʴˇˊʾʰ 3 
ʆʰ ʶʵʱ˒ʹ ʷ˔ˇˎ˄ ˋˇʲʰˊˇˏˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˉˇˎ ˃ʶʽ˗˄ˇˎ˄ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍ˖˄ ˒ˎˍ˗˄ ʺ 
ʰˉʰʽˍˇˏ˄ ʶʽʵʽˁʷˌ ˉˊʰˁˍʽˁʷˌ ʵʽʰˍʺˊʹˋʹˌ ʺ ˁʰʽ ˍʰ ʵˏˇ

ɼʰˍʹʴˇˊʾʰ 4
ʆʰ ʶʵʱ˒ʹ ʷ˔ˇˎ˄ ˉˇ˂ˏ ˋˇʲʰˊˇˏˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˉˇˎ ˉʶˊʽˇˊʾʸˇˎ˄ ˍʹ˄ ʶˉʽ˂ˇʴʺ ˍ˖˄ 
˒ˎˍ˗˄ ʺ ʰˉʰʽˍˇˏ˄ ˉˇ˂ˏ ˉˊˇˋʶˁˍʽˁʺ ʵʽʰ˔ʶʾˊʽˋʹΣ ʺ ˁʰʽ ˍʰ ʵˏˇ

ɇɞ ůɨůŰɖɛŬ ŰŬɝɘɜɧɛɖůɖɠ USDA
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ɼʰˍʹʴˇˊʾʰʃʶˊʽʴˊʰ˒ʺ

ɼʰˍʹʴˇˊʾʰ5 ʆʰ ʶʵʱ˒ʹ ʷ˔ˇˎ˄ ˃ʽˁˊˈ ʺ ˁʰʻˈ˂ˇˎ ˁʾ˄ʵˎ˄ˇ ʵʽʱʲˊ˖ˋʹˌΣ ʰ˂˂ʱ ʷ˔ˇˎ˄ ʱ˂˂ˇˎˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌΣ ˉˇˎ ʵʶ˄ 
ʶʾ˄ʰʽ ˉˊʰˁˍʽˁˇʾ ˄ʰ ʰ˒ʰʽˊʶʻˇˏ˄Σ ˁʰʽ ˉʶˊʽˇˊʾʸˇˎ˄ ˍʹ ˔ˊʺˋʹ ˍˇˎˌ ˁˎˊʾ˖ˌ ˋʶ ʲˇˋˁˈˍˇˉˇˎˌΣ 
ʰʴˊˇˍʶ˃ʱ˔ʽʰΣ ʵʰˋʽˁʷˌ ʶˁˍʱˋʶʽˌΣ ʺ ˍˊˇ˒ʺ ˁʰʽ ˁʱ˂ˎ˕ʹ/ˁʰˍʰ˒ˏʴʽˇʴʽʰ ˍʹ˄ ʱʴˊʽʰ ʸ˖ʺΦ

ɼʰˍʹʴˇˊʾʰ6 ʆʰ ʶʵʱ˒ʹ ʷ˔ˇˎ˄ ˋˇʲʰˊˇˏˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˉˇˎ ˍʰ ˁʰʻʽˋˍˇˏ˄ ʴʶ˄ʽˁʱ ʰˁʰˍʱ˂˂ʹ˂ʰ ʴʽʰ ˁʰ˂˂ʽʷˊʴʶʽʰ 
ˁʰʽ ˉˇˎ ˉʶˊʽˇˊʾʸˇˎ˄ ˍʹ ˔ˊʺˋʹ ˍˇˎˌ ˁˎˊʾ˖ˌ ˋʶ ʲˇˋˁˈˍˇˉˇˎˌΣ ʰʴˊˇˍʶ˃ʱ˔ʽʰΣ ʵʰˋʽˁʷˌ ʶˁˍʱˋʶʽˌ ʺ 
ˍˊˇ˒ʺ ˁʰʽ ˁʱ˂ˎ˕ʹ/ˁʰˍʰ˒ˏʴʽˇʴʽʰ ˍʹ˄ ʱʴˊʽʰ ʸ˖ʺ.

ɼʰˍʹʴˇˊʾʰ7 ʆʰ ʶʵʱ˒ʹ ʷ˔ˇˎ˄ ˉˇ˂ˏ ˋˇʲʰˊˇˏˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˉˇˎ ˍʰ ˁʰʻʽˋˍˇˏ˄ ʰˁʰˍʱ˂˂ʹ˂ʰ ʴʽʰ ˁʰ˂˂ʽʷˊʴʶʽʰ ˁʰʽ 
ˉʶˊʽˇˊʾʸˇˎ˄ ˍʹ ˔ˊʺˋʹ ˍˇˎˌ ˁˎˊʾ˖ˌ ˋʶ ʲˇˋˁʺΣ ʵʰˋʽˁʷˌ ʶˁˍʱˋʶʽˌ ʺ ʱʴˊʽʰ ʸ˖ʺΦ

ɼʰˍʹʴˇˊʾʰ8 ʆʰ ʶʵʱ˒ʹ ˁʰʽ ˇʽ ʵʽʱ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ ʷ˔ˇˎ˄ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˉˇˎ ʰˉˇˁ˂ʶʾˇˎ˄ ˍʹ ˔ˊʺˋʹ ˍˇˎˌ ʴʽʰ 
ʶ˃ˉˇˊʽˁʺ ˒ˎˍʽˁʺ ˉʰˊʰʴ˖ʴʺ ˁʰʽ ˉʶˊʽˇˊʾʸˇˎ˄ ˍʹ ˔ˊʺˋʹ ˍˇˎˌ ˋˍʹ˄ ʰ˄ʰ˕ˎ˔ʺΣ ˍʹ˄ ʱʴˊʽʰ ʸ˖ʺΣ ʺ ˍʹ˄ 
ˉʰˊˇ˔ʺ ˄ʶˊˇˏ ʺ ʴʽʰ ʰʽˋʻʹˍʽˁˇˏˌ ˋˁˇˉˇˏˌ. 

ɇɞ ůɨůŰɖɛŬ ŰŬɝɘɜɧɛɖůɖɠ USDA
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ʇˉˇˁʰˍʹʴˇˊʾʰʃʶˊʽʴˊʰ˒ʺ

ʇˉˇˁʰˍʹʴˇˊʾʰ e ɮˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʶʵʱ˒ʹ ʴʽʰ ˍʰ ˇˉˇʾʰ ʹ ʶˎʰʽˋʻʹˋʾʰ ˋˍʹ ʵʽʱʲˊ˖ˋʹ ʶʾ˄ʰʽ ˍˇ ˁˎˊʾʰˊ˔ˇ ˉˊˈʲ˂ʹ˃ʰ ʺ ˇ 
ˁʾ˄ʵˎ˄ˇˌ ˉˇˎ ʶˉʹˊʶʱʸʶʽ ˍʹ ˔ˊʺˋʹ ˍˇˎˌΦ ɶ ʶˎʰʽˋʻʹˋʾʰ ˋˍʹ ʵʽʱʲˊ˖ˋʹ ˁʰʽ ˇʽ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ ʸʹ˃ʽʷˌ 
ʰˉˈ ʵʽʱʲˊ˖ˋʹ ʶʾ˄ʰʽ ˇʽ ˁˏˊʽˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˍˇˎ ʶʵʱ˒ˇˎˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʰ ʶʵʱ˒ʹ ʰˎˍʺˌ ˍʹˌ 
ˎˉˇˁʰˍʹʴˇˊʾʰˌΦ

ʇˉˇˁʰˍʹʴˇˊʾʰw ɮˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʶʵʱ˒ʹ ʴʽʰ ˍʰ ˇˉˇʾʰ ʹ ˉʶˊʾˋˋʶʽʰ ˄ʶˊˇˏ ʰˉˇˍʶ˂ʶʾ ˍˇ˄ ˁˎˊʾʰˊ˔ˇ ˁʾ˄ʵˎ˄ˇ ʺ 
ˉʶˊʽˇˊʽˋ˃ˈ ˉˇˎ ʶˉʹˊʶʱʸʶʽ ˍʹ ˔ˊʺˋʹ ˍˇˎˌΦ ɶ ˁʰˁʺ ʰˉˇˋˍˊʱʴʴʽˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ʹ ˎʴˊʰˋʾʰΣ ˇ 
ˎ˕ʹ˂ˈˌ ˎʵˊˇ˒ˈˊˇˌ ˇˊʾʸˇ˄ˍʰˌ ˁʰʽ ʹ ˎˉʶˊ˔ʶʾ˂ʽˋʹ ʶʾ˄ʰʽ ˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍʰ ʶʵʱ˒ʹ 
ʰˎˍʺˌ ˍʹˌ ˎˉˇˁʰˍʹʴˇˊʾʰˌΦ

ʇˉˇˁʰˍʹʴˇˊʾʰs ɮˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʶʵʱ˒ʹ ˉˇˎ ʷ˔ˇˎ˄ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ʶʵʱ˒ˇˎˌ ʶ˄ˍˈˌ ˍʹˌ ʸ˗˄ʹˌ ˊʽʸˇʲˇ˂ʾʰˌΣ ˈˉ˖ˌ ʹ 
ˊʹ˔ˈˍʹˍʰ ˍʹˌ ʸ˗˄ʹˌ ˊʽʸˇʲˇ˂ʾʰˌΣ ˇʽ ˉʷˍˊʶˌΣ ʹ ˔ʰ˃ʹ˂ʺ ʽˁʰ˄ˈˍʹˍʰ ˋˎʴˁˊʱˍʹˋʹˌ ˎʴˊʰˋʾʰˌΣ ʹ ˔ʰ˃ʹ˂ʺ 
ʴˇ˄ʽ˃ˈˍʹˍʰ ˉˇˎ ʶʾ˄ʰʽ ʵˏˋˁˇ˂ˇ ˄ʰ ʵʽˇˊʻ˖ʻʶʾ ˁʰʽ ʹ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ʰ˂ʰˍˈˍʹˍʰ ʺ ˄ʱˍˊʽˇΦ

ʇˉˇˁʰˍʹʴˇˊʾʰc ɮˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʶʵʱ˒ʹ ʴʽʰ ˍʰ ˇˉˇʾʰ ˍˇ ˁ˂ʾ˃ʰ όʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ʺ ʹ ʷ˂˂ʶʽ˕ʹ ˎʴˊʰˋʾʰˌύ ʶʾ˄ʰʽ ˇ ˁˏˊʽˇˌ 
ˁʾ˄ʵˎ˄ˇˌ ʺ ˉʶˊʽˇˊʽˋ˃ˈˌ ˉˇˎ ʶˉʹˊʶʱʸʶʽ ˍʹ ˔ˊʺˋʹ ˍˇˎˌΦ

ɇɞ ůɨůŰɖɛŬ ŰŬɝɘɜɧɛɖůɖɠ USDA
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ȼȾŬɜŬŭɘəɐɛŮɗɞŭɞɚɞɔɑŬŰŬɝɘɜɧɛɖůɖɠ,ɖCanada Land Inventory (CLI),

ŭŮɑɢɜŮɘŰɘɠ́ɞɘəɑɚŮɠŭɡɜŬŰɧŰɖŰŮɠɛɘŬɠůɡɔəŮəɟɘɛɏɜɖɠˊŮɟɘɞɢɐɠɔɘŬɔŮɤɟɔɘəɐ

ˊŬɟŬɔɤɔɐ.

ɈˊɞŭŮɘəɜɨŮɘŰɘɠŰɎɝŮɘɠəŬɘŰɘɠɡˊɞəŬŰɖɔɞɟɑŮɠůɨɛűɤɜŬɛŮŰɖɜɇŬɝɘɜɧɛɖůɖ

ȺŭŬűɞɚɞɔɘəɐɠȹɡɜŬŰɧŰɖŰŬɠɔɘŬŰɖɜũŮɤɟɔɑŬ,ɖ ɞˊɞɑŬɓŬůɑɕŮŰŬɘůŰŬ

ɢŬɟŬəŰɖɟɘůŰɘəɎŰɞɡŮŭɎűɞɡɠɧˊɤɠ́ɟɞůŭɘɞɟɑɕɞɜŰŬɘŬˊɧŮŬŭűɘəɏɠɏɟŮɡɜŮɠ.

ȼ ȾŬɜŬŭɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ŰŬɝɘɜɧɛɖůɖɠ
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ɼʰˍʹʴˇˊʾʰʃʶˊʽʴˊʰ˒ʺ

ɼʰˍʹʴˇˊʾʰ1 ʆʰ ʶʵʱ˒ʹ ʰˎˍʺˌ ˍʹˌ ˁʰˍʹʴˇˊʾʰˌ ʵʶ˄ ʷ˔ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˇˏˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ʴʽʰ ˍʹ ˔ˊʺˋʹ 
ˋˍʽˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ.

ɼʰˍʹʴˇˊʾʰ2 ʆʰ ʶʵʱ˒ʹ ʰˎˍʺˌ ˍʹˌ ˁʰˍʹʴˇˊʾʰˌ ʷ˔ˇˎ˄ ˃ʷˍˊʽˇˎˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˉˇˎ ˉʶˊʽˇˊʾʸˇˎ˄ ˍˇ 
ʶˏˊˇˌ ˍ˖˄ ˁʰ˂˂ʽʶˊʴʶʽ˗˄ ʺ ʰˉʰʽˍˇˏ˄ ˃ʷˍˊʽʶˌ ˉˊʰˁˍʽˁʷˌ ʵʽʰˍʺˊʹˋʹˌΦ

ɼʰˍʹʴˇˊʾʰ3 ʆʰ ʶʵʱ˒ʹ ʰˎˍʺˌ ˍʹˌ ˁʰˍʹʴˇˊʾʰˌ ʷ˔ˇˎ˄ ˃ʷˍˊʽʰ ˋˇʲʰˊˇˏˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˉˇˎ 
ˉʶˊʽˇˊʾʸˇˎ˄ ˍˇ ˒ʱˋ˃ʰ ˍ˖˄ ˁʰ˂˂ʽʶˊʴʶʽ˗˄ ʺ ʰˉʰʽˍˇˏ˄ ʶʽʵʽˁʷˌ ˉˊʰˁˍʽˁʷˌ ʵʽʰˍʺˊʹˋʹˌ.

ɼʰˍʹʴˇˊʾʰ4 ʆʰ ʶʵʱ˒ʹ ʰˎˍʺˌ ˍʹˌ ˁʰˍʹʴˇˊʾʰˌ ʷ˔ˇˎ˄ ˋˇʲʰˊˇˏˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˉˇˎ ˉʶˊʽˇˊʾʸˇˎ˄ ˍˇ 
˒ʱˋ˃ʰ ˍ˖˄ ˁʰ˂˂ʽʶˊʴʶʽ˗˄ ʺ ʰˉʰʽˍˇˏ˄ ʶʽʵʽˁʷˌ ˉˊʰˁˍʽˁʷˌ ʵʽʰˍʺˊʹˋʹˌΦ

ȼ ȾŬɜŬŭɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ŰŬɝɘɜɧɛɖůɖɠ
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ɼʰˍʹʴˇˊʾʰDescription

ɼʰˍʹʴˇˊʾʰ5
ʆʰ ʶʵʱ˒ʹ ʰˎˍʺˌ ˍʹˌ ˁʰˍʹʴˇˊʾʰˌ ʷ˔ˇˎ˄ ˉˇ˂ˏ ˋˇʲʰˊˇˏˌ ˉʶˊʽˇˊʽˋ˃ˇˏˌ ˉˇˎ 
ˉʶˊʽˇˊʾʸˇˎ˄ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʱ ˍˇˎˌ ˄ʰ ˉʰˊʱʴˇˎ˄ ˉˇ˂ˎʶˍʶʾˌ ˁˍʹ˄ˇˍˊˇ˒ʽˁʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ 
ˁʰʽ ʶʾ˄ʰʽ ʶ˒ʽˁˍʷˌ ˇʽ ˉˊʰˁˍʽˁʷˌ ʲʶ˂ˍʾ˖ˋʹˌ.

ɼʰˍʹʴˇˊʾʰ6
ʆʰ ʶʵʱ˒ʹ ʰˎˍʺˌ ˍʹˌ ˁʰˍʹʴˇˊʾʰˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˉʰˊʱʴˇˎ˄ ˃ˈ˄ˇ ˉˇ˂ˎʶˍʶʾˌ 
ˁˍʹ˄ˇˍˊˇ˒ʽˁʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˁʰʽ ˇʽ ˉˊʰˁˍʽˁʷˌ ʲʶ˂ˍʾ˖ˋʹˌ ʵʶ˄ ʶʾ˄ʰʽ ʶ˒ʽˁˍʷˌ.

ɼʰˍʹʴˇˊʾʰ7 
ʆʰ ʶʵʱ˒ʹ ʰˎˍʺˌ ˍʹˌ ˁʰˍʹʴˇˊʾʰˌ ʵʶ˄ ʷ˔ˇˎ˄ ʽˁʰ˄ˈˍʹˍʰ ʴʽʰ ʰˊˈˋʽ˃ʹ ˁʰ˂˂ʽʷˊʴʶʽʰ ʺ 
˃ˈ˄ʽ˃ˇ ʲˇˋˁˈˍˇˉˇΦ

ɼʰˍʹʴˇˊʾʰ0 ɰʽˇ˂ˇʴʽˁʱ ɳʵʱ˒ʹ όʵʶ˄ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ ˋʶ ˁʰˍʹʴˇˊʾʶˌ ʽˁʰ˄ˈˍʹˍʰˌύΦ

ȼ ȾŬɜŬŭɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ŰŬɝɘɜɧɛɖůɖɠ



Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ʇˉˇˁʰˍʹʴˇˊʾʰʃʶˊʽʴˊʰ˒ʺ

ʇˉˇˁʰˍʹʴˇˊʾʰC ɲˎˋ˃ʶ˄ʷˌ ˁ˂ʾ˃ʰ

ʇˉˇˁʰˍʹʴˇˊʾʰD ɮ˄ʶˉʽʻˏ˃ʹˍʹ ʵˇ˃ʺ ʶʵʱ˒ˇˎˌ ʺκˁʰʽκ ˔ʰ˃ʹ˂ʺ ʵʽʰˉʶˊʰˍˈˍʹˍʰ

ʇˉˇˁʰˍʹʴˇˊʾʰE ɲʽʱʲˊ˖ˋʹ

ʇˉˇˁʰˍʹʴˇˊʾʰF ʋʰ˃ʹ˂ʺ ʴˇ˄ʽ˃ˈˍʹˍʰ

ʇˉˇˁʰˍʹʴˇˊʾʰI ʃ˂ʹ˃˃ˏˊʰ ʰˉˈ ˊˎʱˁʽʰ ʺ ˂ʾ˃˄ʶˌ

ʇˉˇˁʰˍʹʴˇˊʾʰM ʃʶˊʽˇˊʽˋ˃ˇʾ ˎʴˊʰˋʾʰˌ

ȼ ȾŬɜŬŭɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ŰŬɝɘɜɧɛɖůɖɠ
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ʇˉˇˁʰˍʹʴˇˊʾʰʃʶˊʽʴˊʰ˒ʺ

ʇˉˇˁʰˍʹʴˇˊʾʰN ɮ˂ʰˍˈˍʹˍʰ

ʇˉˇˁʰˍʹʴˇˊʾʰP ɰˊʱ˔ʽʰκʃʷˍˊʶˌˋˍˇ ˔˗˃ʰ

ʇˉˇˁʰˍʹʴˇˊʾʰR ɳ˄ˇˉˇʽʹ˃ʷ˄ˇˌ ʲˊʱ˔ˇˌ

ʇˉˇˁʰˍʹʴˇˊʾʰS ʅˎ˄ʵˎʰˋ˃ˈˌ ˎˉˇˁʰˍʹʴˇˊʽ˗˄

ʇˉˇˁʰˍʹʴˇˊʾʰT ʆˇˉˇʴˊʰ˒ʾʰ

ʇˉˇˁʰˍʹʴˇˊʾW ʇˉʶˊʲˇ˂ʽˁˈ ˄ʶˊˈ

ʇˉˇˁʰˍʹʴˇˊʾʰX ɮˎˍʺ ʹ ˎˉˇˁʰˍʹʴˇˊʾʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʶʵʱ˒ʹ ˃ʶ ˉʶˊʽˇˊʽˋ˃ˈ ˉˇˎ ˉˊˇˁˏˉˍʶʽ 
ʰˉˈ ˍʹ ˋ˖ˊʶˎˍʽˁʺ ʶˉʾʵˊʰˋʹ ʵˏˇ ʺ ˉʶˊʽˋˋˈˍʶˊ˖˄ ʵˎˋ˃ʶ˄˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄

ȼ ȾŬɜŬŭɘəɐ ɛŮɗɞŭɞɚɞɔɑŬ ŰŬɝɘɜɧɛɖůɖɠ
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ʆˇ ʷʵʰ˒ˇˌ ʶ˅ʶ˂ʾˋˋʶˍʰʽ ˋˎ˄ʷ˔ʶʽʰΦ ɾʶ˂ʶˍ˗˄ˍʰˌ ʷˍˋʽ ˍʽˌ 
˒ˎˋʽˁʷˌΣ ˔ʹ˃ʽˁʷˌ ˁʰʽ ʲʽˇ˂ˇʴʽˁʷˌ ˍˇˎ ʽʵʽˈˍʹˍʶˌΣ ˃ʰˌ 
ʶˉʽˍˊʷˉʶʽ ˄ʰ ˁʰˍʰ˄ˇʺˋˇˎ˃ʶ ˍˇ ˉʰˊʶ˂ʻˈ˄ ˁʰʽ ˍˇ ˉʰˊˈ˄ 
ˍˇˎ ʶʵʱ˒ˇˎˌ ˁʰʽ ˄ʰ ˉˊˇʲ˂ʷ˕ˇˎ˃ʶ ˍˇ ˃ʷ˂˂ˇ˄ ˍˇˎΦ
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Ɉűɐ əŬɘ ɞɟɡəŰɐ ůɨɜɗŮůɖ 

ŮŭŬűɩɜ

ɆŰɞ ɏŭŬűɞɠ, ɓɟɑůəɞɡɛŮ 

ůɤɛŬŰɑŭɘŬ ˊŮŰɟɤɛɎŰɤɜ ɐ 

ɞɟɡəŰɩɜ ˊɞɡ ˊŬɟɎɔɞɜŰŬɘ 

Ŭˊɧ ˊɏŰɟŮɠ, Ŭˊɧ Űɘɠ əŬɘɟɘəɏɠ 

ůɡɜɗɐəŮɠ əŬɘ ɎɚɚŮɠ 

ɔŮɤɚɞɔɘəɏɠ ŭɘŮɟɔŬůɑŮɠ.



V ȼɡɔɟŬůɑŬŰɞɡŮŭɎűɞɡɠ,ɖɞˊɞɑŬŮɑɜŬɘŰɞəɚŮɘŭɑɔɘŬŰɖɜŮɔəŬŰɎůŰŬůɖəŬɘŰɖɜŬɜɎˊŰɡɝɖ

ŰɤɜűɡŰɩɜ,ŮɑɜŬɘůŰŮɜɎůɡɜŭŮŭŮɛɏɜɖɛŮŰɖɜɡűɐŰɞɡŮŭɎűɞɡɠ.

V Ƀɘ́ ɧɟɞɘɛŮŰŬɝɨŰɤɜůɤɛŬŰɘŭɑɤɜŰɞɡŮŭɎűɞɡɠůɡɔəɟŬŰɞɨɜŰɞɜŮɟɧəŬɘŰɞɜŬɏɟŬ́ɞɡ

ɢɟŮɘɎɕɞɜŰŬɘŰŬűɡŰɎɔɘŬəŬɚɐŬɜɎˊŰɡɝɖ.

V ũŮɜɘəɎ,ŰŬɢɞɜŭɟɧŰŮɟŬŮŭɎűɖɏɢɞɡɜəŬɚɐůŰɟɎɔɔɘůɖəŬɘůɡɢɜɎŮɑɜŬɘɝɖɟɎɔɘŬ

ɛŮɔŬɚɨŰŮɟŮɠˊŮɟɘɧŭɞɡɠ,ŮɜɩŰŬŮŭɎűɖɛŮɚŮˊŰɧŰŮɟɖɡűɐəɟŬŰɞɨɜˊŮɟɘůůɧŰŮɟɞɜŮɟɧ
əŬɘŮɑɜŬɘˊɘɗŬɜɧɜŬ́ ŬɟŬɛŮɑɜɞɡɜɡɔɟɎɔɘŬ́ŮɟɘůůɧŰŮɟɞɢɟɧɜɞ.

V ȯɚɚɞɘˊŬɟɎɔɞɜŰŮɠ,ɧˊɤɠɖůŰɎɗɛɖŰɤɜɡˊɧɔŮɘɤɜɡŭɎŰɤɜəŬɘɖˊŬɟɞɡůɑŬŮɜɧɠ
ŬŭɘŬˊɏɟŬŰɞɡůŰɟɩɛŬŰɞɠˊɞɡ́ŮɟɘɞɟɑɕŮɘŰɖɜŬˊɞůŰɟɎɔɔɘůɖ,əŬɗɞɟɑɕɞɡɜŮˊɑůɖɠŰɖɜ

ɡɔɟŬůɑŬŰɞɡŮŭɎűɞɡɠ.
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ɈɔɟŬůɑŬ ŮŭɎűɞɡɠ



ȸɎɗɞɠ ŮŭɎűɞɡɠ

ȾŬɗɞɟɑɕŮɘŰɖɜɘəŬɜɧŰɖŰŬɟɘɕɞɓɞɚɑŬɠŰɤɜűɡŰɩɜ,

ŮˊɖɟŮɎɕɞɜŰŬɠŰɞɜŰɟɧˊɞɛŮŰɞɜɞˊɞɑɞɛˊɞɟɞɨɜ

ɜŬŬɜŬˊŰɡɢɗɞɨɜ. ɇŬŭŬůɘəɎŮŭɎűɖɛˊɞɟŮɑɜŬ
ŮɑɜŬɘŬɟəŮŰɎɟɖɢɎ,ŬˊŬɘŰɩɜŰŬɠɘŭɘŬɑŰŮɟɖ
ˊɟɞůɞɢɐůŰɖŭɘŬɢŮɑɟɘůɖ.
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× ȼŭɘŬɗŮůɘɛɧŰɖŰŬɗɟŮˊŰɘəɩɜɞɡůɘɩɜůŰɞɏŭŬűɞɠŮˊɖɟŮɎɕŮɘŮˊɑůɖɠŰɖɜɡɔŮɑŬŰɤɜŭɏɜŰɟɤɜ. ɇɞɏŭŬűɞɠ

ɛˊɞɟŮɑɜŬŮɚŮɔɢɗŮɑɔɘŬŰɞɜ́ɟɞůŭɘɞɟɘůɛɧŰɞɡpH (ɘůɞɟɟɞˊɑŬɞɝɏɞɠ/ŬɚəŬɚɘəɐɠ)əŬɘŰŬůɡɔəŮəɟɘɛɏɜŬ

ɗɟŮˊŰɘəɎŰɞɡŮˊɑˊŮŭŬ. ɇŬŬˊɞŰŮɚɏůɛŬŰŬɛˊɞɟɞɨɜɜŬŮˊɖɟŮɎůɞɡɜŰɘɠůɡůŰɎůŮɘɠɔɘŬŰɘɠəŬŰŬɚɚɖɚɧŰŮɟŮɠ

əŬɚɚɘɏɟɔŮɘŮɠˊɞɡɗŬŬɜŬˊŰɡɢɗɞɨɜůŮɛɘŬůɡɔəŮəɟɘɛɏɜɖŰɞˊɞɗŮůɑŬ.

× ɇɞpH ŰɞɡŮŭɎűɞɡɠŭɘɏˊŮɘŰɖŭɘŬɗŮůɘɛɧŰɖŰŬŰɤɜɗɟŮˊŰɘəɩɜɞɡůɘɩɜůŰŬűɡŰɎəŬɘŮˊɑůɖɠŮˊɖɟŮɎɕŮɘŰɖ

ŭɟŬůŰɖɟɘɧŰɖŰŬŰɤɜɛɘəɟɞɞɟɔŬɜɘůɛɩɜŰɞɡŮŭɎűɞɡɠ.

× ɇŬ́ ŮɟɘůůɧŰŮɟŬŭɏɜŰɟŬɛˊɞɟɞɨɜɜŬŬɜŬˊŰɡɢɗɞɨɜůŮŮŭɎűɖɛŮpH ɛŮŰŬɝɨ4,8 əŬɘ7,2. ȺɎɜŰɞpH Űɞɡ

ŮŭɎűɞɡɠŮɑɜŬɘɛɘəɟɧŰŮɟɞŬˊɧ4,8, ˊɟɏˊŮɘɜŬŮˊɘɚŮɢɗɞɨɜŭɏɜŰɟŬˊɞɡŮɘɜŬɘŬɜɗŮəŰɘəɎůŰɞɞɝɨ. ȺɎɜŰɞ

ɏŭŬűɞɠŮɑɜŬɘɛŮɔŬɚɨŰŮɟɞŬˊɧ7,2, ˊɟɏˊŮɘɜŬŮˊɘɚɏɔɞɜŰŬɘŭɏɜŰɟŬŬɜɗŮəŰɘəɎůŰŬŬɚəŬɚɘəɎ. ȿɑɔŬŭɏɜŰɟŬ

ŬɜŬˊŰɨůůɞɜŰŬɘəŬɚɎůŮŮŭɎűɖɛŮpH ˊɎɜɤŬˊɧ9,0.

× ɃűɡŰɘəɧɠɘůŰɧɠɛˊɞɟŮɑɜŬŬɜŬɚɡɗŮɑɔɘŬɜŬ́ ɟɞůŭɘɞɟɘůŰŮɑɖŭɘŬŰɟɞűɘəɐəŬŰɎůŰŬůɖŰɤɜɡˊŬɟɢɧɜŰɤɜ

ŭɏɜŰɟɤɜəŬɘűɡŰɩɜ,ˊɟɞəŮɘɛɏɜɞɡɜŬŭɘŬˊɘůŰɤɗŮɑŮɎɜŰɞɏŭŬűɞɠŰɞɡɠŭɑɜŮɘŬɡŰɧ́ɞɡɢɟŮɘɎɕɞɜŰŬɘ.
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ȹɘŬɗŮůɘɛɧŰɖŰŬ ɗɟŮˊŰɘəɩɜ ůɡůŰŬŰɘəɩɜ
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É FAO, 2000, Irrigated wheat, Environmental factors, 

web: https://www.fao.org/3/x8234e/x8234e08.htm

Ʉɩɠ ŮˊɖɟŮɎɕŮɘ Űɞ pH Űɞɡ 

ŮŭɎűɞɡɠ Űɖ ŭɘŬɗŮůɘɛɧŰɖŰŬ 

ɗɟŮˊŰɘəɩɜ ɞɡůɘɩɜ;
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V ɇŬ ŮŭɎűɖ əŬŰŬŰɎůůɞɜŰŬɘ ůŮ ɛɑŬ Ŭˊɧ ŰɏůůŮɟɘɠ ɡŭɟɞɚɞɔɘəɏɠ ɞɛɎŭŮɠ 

ŮŭɎűɞɡɠ ɛŮ ɓɎůɖ Űɖ ɛŮŰɟɞɨɛŮɜɖ ɓɟɞɢɧˊŰɤůɖ, Űɖɜ Ŭˊɞɟɟɞɐ əŬɘ ŰŬ 

ŭŮŭɞɛɏɜŬ Űɞɡ űɑɚŰɟɞɡ ůɢŮŰɘəɎ ɛŮ Űɞɜ ɟɡɗɛɧ ˊɞɡ Űɞ ɏŭŬűɞɠ ɛˊɞɟŮɑ ɜŬ 

ŬˊɞɟɟɞűɐůŮɘ ɜŮɟɧ.

V Ƀɘ ɡŭɟɞɚɞɔɘəɏɠ ɞɛɎŭŮɠ ŮŭɎűɞɡɠ ˊŬɑɕɞɡɜ ůɖɛŬɜŰɘəɧ ɟɧɚɞ ůŰɞɜ 

ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ ŮˊɘűŬɜŮɘŬəɐɠ Ŭˊɞɟɟɞɐɠ, ɖ ɞˊɞɑŬ ŮɑɜŬɘ ɕɤŰɘəɐɠ 

ůɖɛŬůɑŬɠ ɔɘŬ Űɘɠ ˊɟɞůˊɎɗŮɘŮɠ ŭɘŬŰɐɟɖůɖɠ Űɞɡ ŮŭɎűɞɡɠ əŬɘ Űɞɡ ɜŮɟɞɨ.

V ɇŬ ŮŭɎűɖ ŰŬɝɘɜɞɛɞɨɜŰŬɘ ɛŮ ɓɎůɖ Űɞɜ ŮɚɎɢɘůŰɞ ɟɡɗɛɧ ŭɘŮɑůŭɡůɖɠ ˊɞɡ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ůŰɞ ɔɡɛɜɧ ɏŭŬűɞɠ ɛŮŰɎ Ŭˊɧ ˊŬɟŬŰŮŰŬɛɏɜɖ ŭɘŬɓɟɞɢɐ.

ȾɟɘŰɐɟɘŬ Ⱥˊɘɚɞɔɐɠ Ⱥɘŭɩɜ # 3. ȰŭŬűɞɠ

3.2 ɃɛɎŭŮɠ



Å ɢŬɛɖɚɧŭɡɜŬɛɘəɧŬˊɞɟɟɞɐɠəŬɘɡɣɖɚɞɑɟɡɗɛɞɑŭɘŮɑůŭɡůɖɠɧŰŬɜŮɑɜŬɘˊɞɚɨ

ɓɟŮɔɛɏɜɞ: ŰɞɜŮɟɧɛŮŰŬŭɑŭŮŰŬɘŮɚŮɨɗŮɟŬɛɏůɤŰɞɡŮŭɎűɞɡɠ

Å ůɡɜɐɗɤɠɚɘɔɧŰŮɟɞŬˊɧ10%ɎɟɔɘɚɞəŬɘ́ŮɟɘůůɧŰŮɟɞŬˊɧ90% ɎɛɛɞɐɢŬɚɑəɘ

Å ɖəɞɟŮůɛɏɜɖɡŭɟŬɡɚɘəɐŬɔɤɔɘɛɧŰɖŰŬ(ɘəŬɜɧŰɖŰŬŰɞɡŮŭɎűɞɡɠɜŬŬˊɞɟɟɞűɎ

ɜŮɟɧ)ɧɚɤɜŰɤɜůŰɟɤɛɎŰɤɜŰɞɡŮŭɎűɞɡɠɡˊŮɟɓŬɑɜŮɘŰŬ40,0 ɛɘəɟɧɛŮŰɟŬ

ŬɜɎŭŮɡŰŮɟɧɚŮˊŰɞ

Å ɞɟɘůɛɏɜŬŮŭɎűɖɛŮɡűɐŬɟɔɘɚɩŭɞɡɠɎɛɛɞɡ,ŬɛɛɞˊɖɚɩŭɞɡɠɐŬɟɔɘɚɩŭɞɡɠ

ɡűɐɛˊɞɟɞɨɜɜŬŰɞˊɞɗŮŰɖɗɞɨɜůŮŬɡŰɐɜŰɖɜɞɛɎŭŬŮɎɜŮɑɜŬɘəŬɚɎ

ůɡůůɤɛŬŰɤɛɏɜŬ,ɛŮɢŬɛɖɚɐɢɨŭɖɜ́ɡəɜɧŰɖŰŬɠɐˊŮɟɘɏɢɞɡɜɗɟŬɨůɛŬŰŬ

ˊŮŰɟɤɛɎŰɤɜɎɜɤŰɞɡ35%.

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ɃɛɎŭŮɠ ȺŭɎűɞɡɠ

ɃɛɎŭŬA



Å ɛŮŰɟɑɤɠ ɢŬɛɖɚɧ ŭɡɜŬɛɘəɧ Ŭˊɞɟɟɞɐɠ əŬɘ ɛɏŰɟɘɞɘ ɟɡɗɛɞɑ ŭɘŮɑůŭɡůɖɠ ɧŰŬɜ ŮɑɜŬɘ 

ˊɞɚɨ ɡɔɟɧ: ɖ ɛŮŰŬűɞɟɎ Űɞɡ ɜŮɟɞɨ ɛɏůɤ Űɞɡ ŮŭɎűɞɡɠ ŮɑɜŬɘ ŬɜŮɛˊɧŭɘůŰɖ

Å ŰɡˊɘəɎ ɛŮŰŬɝɨ 10% əŬɘ 20% Ɏɟɔɘɚɞ əŬɘ 50% ɏɤɠ 90% Ɏɛɛɞ

Å ɖ əɞɟŮůɛɏɜɖ ɡŭɟŬɡɚɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ əɡɛŬɑɜŮŰŬɘ Ŭˊɧ 10,0 ɏɤɠ 40,0 ɛɘəɟɧɛŮŰɟŬ 

ŬɜɎ ŭŮɡŰŮɟɧɚŮˊŰɞ

Å ůɡɜɐɗɤɠ ɛɖɢŬɜɘəɐ ůɨůŰŬůɖ ŬɛɛɞŬɟɔɘɚɩŭɖɐ Ŭɛɛɞˊɖɚɩŭɖ

Å ɞɟɘůɛɏɜŬ ŮŭɎűɖ ɛŮ Ŭɟɔɘɚɩŭɖ ɐ ˊɖɚɩŭɖ ɡűɐ ɛˊɞɟɞɨɜ ɜŬ ŰɞˊɞɗŮŰɖɗɞɨɜ ůŮ 

ŬɡŰɐɜ Űɖɜ ɞɛɎŭŬ ŮɎɜ ŮɑɜŬɘ əŬɚɎ ůɡůůɤɛŬŰɤɛɏɜŬ, ɛŮ ɢŬɛɖɚɐ ɢɨŭɖɜ ˊɡəɜɧŰɖŰŬɠ 

ɐ ˊŮɟɘɏɢɞɡɜ ɗɟŬɨůɛŬŰŬ ˊŮŰɟɤɛɎŰɤɜ Ɏɜɤ Űɞɡ 35%.

Course co-funded by the EU under the ENI CBC Med Programme and developed in the framework of LIVINGAGRO project activity 3.1.8 

ɃɛɎŭŮɠ ȺŭɎűɞɡɠ

ɃɛɎŭŬB



Å ɛŮŰɟɑɤɠɡɣɖɚɧŭɡɜŬɛɘəɧŬˊɞɟɟɞɐɠəŬɘɢŬɛɖɚɞɑɟɡɗɛɞɑŭɘŮɑůŭɡůɖɠɧŰŬɜŮɑɜŬɘ

ˊɞɚɨɓɟŮɔɛɏɜɞ: ɖɛŮŰɎŭɞůɖŰɞɡɜŮɟɞɨɛɏůɤŰɞɡŮŭɎűɞɡɠŮɑɜŬɘəɎˊɤɠ

ˊŮɟɘɞɟɘůɛɏɜɖ

Å ŰɡˊɘəɎɛŮŰŬɝɨ20%əŬɘ40% ɎɟɔɘɚɞəŬɘɚɘɔɧŰŮɟɞŬˊɧ50% Ɏɛɛɞ

Å ɖəɞɟŮůɛɏɜɖɡŭɟŬɡɚɘəɐŬɔɤɔɘɛɧŰɖŰŬəɡɛŬɑɜŮŰŬɘŬˊɧ1,0 ɏɤɠ10,0 ɛɘəɟɧɛŮŰɟŬ

ŬɜɎŭŮɡŰŮɟɧɚŮˊŰɞ

Å ůɡɜɐɗɤɠˊɖɚɩŭɖ,ɘɚɡɞˊɖɚɩŭɖ, ŬɛɛɞŬɟɔɘɚɤˊɖɚɩŭɖ, Ŭɟɔɘɚɞˊɖˊɩŭɖ, əŬɘ

ɘɚɡɞŬɟɔɘɚɞˊɖɚɩŭɖ

Å ɞɟɘůɛɏɜŬŬɟɔɘɚɩŭɖ,ɘɚɡɞŬɟɔɘɚɩŭɖɐŬɛɛɞŬɟɔɘɚɩŭɖŮŭɎűɖɛˊɞɟɞɨɜɜŬ

ŰɞˊɞɗŮŰɖɗɞɨɜůŮŬɡŰɐɜŰɖɜɞɛɎŭŬŮɎɜŮɑɜŬɘəŬɚɎůɡůůɤɛŬŰɤɛɏɜŬ,ɛŮɢŬɛɖɚɐ

ˊɡəɜɧŰɖŰŬɧɔəɞɡɐ ˊŮɟɘɏɢɞɡɜɗɟŬɨůɛŬŰŬˊŮŰɟɤɛɎŰɤɜůŮˊɞůɞůŰɧ

ɛŮɔŬɚɨŰŮɟɞŬˊɧ35%.

ɃɛɎŭŮɠ ȺŭɎűɞɡɠ

ɃɛɎŭŬC


