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ʀʥʜʠʢʘʪʦʨʠ ʟʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚʲʚ ʬʝʨʤʝʨʩʢʠ 
ʟʝʤʠ ʚ ɽʚʨʦʧʘ 

ʆʨʥʠʪʝ ʠ ʧʘʩʠʱʥʠʪʝ ʬʝʨʤʝʨʩʢʠ ʟʝʤʠ ʩʲʩʪʘʚʷʪ ʜʦʤʠʥʠʨʘʱʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʟʝʤʷʪʘ ʚ ɽʚʨʦʧʘ ʠ ʩʘ 

ʧʦʚʝʯʝ ʦʪ 47% (210 ʤʠʣʠʦʥʘ ʭʝʢʪʘʨʘ) ʦʪ ʧʣʦʱʠʪʝ ʥʘ ɽʉ-27. ʇʦ ʧʨʠʙʣʠʟʠʪʝʣʥʘ ʦʮʝʥʢʘ 50% ʦʪ ʚʩʠʯʢʠ 

ʝʚʨʦʧʝʡʩʢʠ ʚʠʜʦʚʝ ʩʝ ʥʘʤʠʨʘʪ ʚ ʟʝʤʝʜʝʣʩʢʠʪʝ ʭʘʙʠʪʘʪʠ. ɿʘʪʦʚʘ ʥʷʢʦʠ ʦʪ ʥʘʡ-ʢʨʠʪʠʯʥʠʪʝ ʚʲʧʨʦʩʠ, 

ʦʪ ʟʥʘʯʝʥʠʝ ʟʘ ʢʦʥʩʝʨʚʘʮʠʷʪʘ ʜʥʝʩ, ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʤʝʥʠʪʝ ʚʲʚ ʬʝʨʤʝʨʩʢʠʪʝ ʧʨʘʢʪʠʢʠ, ʢʦʠʪʦ 

ʧʨʷʢʦ ʚʲʟʜʝʡʩʪʚʘʪ ʚʲʨʭʫ ʜʠʚʘʪʘ ʧʨʠʨʦʜʘ ʚʲʚ ʬʝʨʤʠʪʝ ʠ ʧʨʠʣʝʞʘʱʠʪʝ ʭʘʙʠʪʘʪʠ. 

ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʚʲʚ ʬʝʨʤʝʨʩʢʠʪʝ ʟʝʤʠ ʩʝ ʦʧʨʝʜʝʣʷ ʯʨʝʟ 

ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʭʘʙʠʪʘʪʠ, ʚʠʜʦʚʝ ʠ ʛʝʥʝʪʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ. 

(ʌʠʛʫʨʘ 1). ʇʦʨʘʜʠ ʩʚʦʷʪʘ ʢʦʤʧʣʝʢʩʥʦʩʪ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʝ ʤʦʞʝ 

ʜʘ ʩʝ ʠʟʤʝʨʠ ʢʘʪʦ ʪʘʢʦʚʘ ʠ ʩʝ ʧʨʠʝ, ʯʝ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʩʲʟʜʘʜʝ ʝʜʠʥ 

ʦʙʱ ʠʥʜʝʢʩ, ʢʦʡʪʦ ʜʘ ʚʢʣʶʯʚʘ ʚʩʠʯʢʦ ʟʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ. ɺ 

ʠʜʝʘʣʥʠʷ ʩʣʫʯʘʡ ʠʥʜʠʢʘʪʦʨʠʪʝ ʧʨʝʜʩʪʘʚʷʪ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʢʘʪʦ 

ʮʷʣʦ, ʅʆ ʪʝ ʩʘ ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʨʝʜʘʪʘ ʚ ʨʝʟʫʣʪʘʪ 

ʥʘʧʨʠʤʝʨ, ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʟʝʤʷʪʘ ʠ ʦʪ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʨʘʢʪʠʢʠ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʧʦʛʣʝʜʥʘʪʦ, ʬʝʨʤʝʨʩʢʠʪʝ ʜʝʡʥʦʩʪʠ ʬʘʢʪʠʯʝʩʢʠ ʩʘ 

ʦʙʦʛʘʪʠʣʠ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʝʩʪʝʩʪʚʝʥʠʷ ʧʝʡʟʘʞ ʚ ɽʚʨʦʧʘ ʯʨʝʟ 

ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ ʦʙʨʘʙʦʪʚʘʝʤʠ ʧʦʣʝʪʘ, ʧʘʩʠʱʘ, ʦʚʦʱʥʠ ʛʨʘʜʠʥʠ ʠ ʜʨ., 

ʧʲʨʚʦʥʘʯʘʣʥʦ ʟʘ ʩʤʝʪʢʘ ʥʘ ʛʦʨʠʪʝ, ʢʦʠʪʦ ʧʦ-ʨʘʥʦ ʩʘ ʜʦʤʠʥʠʨʘʣʠ ʥʘ 

ɽʚʨʦʧʝʡʩʢʠʷ ʢʦʥʪʠʥʝʥʪ. ʇʦ-ʢʲʩʥʦ ʠʥʪʝʥʟʠʬʠʢʘʮʠʷʪʘ ʠ 

ʩʧʝʮʠʘʣʠʟʘʮʠʷʪʘ ʩʘ ʜʦʚʝʣʠ ʜʦ ʦʧʨʦʩʪʷʚʘʥʝ ʥʘ ʧʝʡʟʘʞʘ ʚ ʪʝʟʠ ʟʝʤʠ ʠ 

ʜʦ ʟʘʛʫʙʘ ʥʘ ʭʘʙʠʪʘʪʠ (ʧʦʣʫʝʩʪʝʩʪʚʝʥʠʪʝ ʭʘʙʠʪʘʪʠ). ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ 

ʪʝʥʜʝʥʮʠʷʪʘ ʟʘ ʪʨʫʜʥʦʦʙʨʘʙʦʪʚʘʝʤʠʪʝ ʟʝʤʠ ʝ ʜʘ ʙʲʜʘʪ ʠʟʦʩʪʘʚʷʥʠ, 

ʢʦʝʪʦ ʩʲʱʦ ʚʦʜʠ ʜʦ ʟʘʛʫʙʘ ʥʘ ʭʘʙʠʪʘʪʠ ʚʲʚ ʬʝʨʤʠʪʝ ʠ ʘʩʦʮʠʠʨʘʥʠʪʝ 

ʩ ʪʷʭ ʚʠʜʦʚʝ. 

ɽʚʨʦʧʝʡʩʢʠʷʪ ʉʲʶʟ ʢʦʥʪʨʦʣʠʨʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚ 

ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ (IRENA) ʠ ʧʦ-ʩʧʝʮʠʘʣʥʦ ʩʪʘʪʫʩʘ ʥʘ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʚʲʚ ʬʝʨʤʠʪʝ (SEBI). ɹʦʣʰʠʥʩʪʚʦʪʦ ʦʪ 

ʠʥʜʠʢʘʪʦʨʠʪʝ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʘʥʥʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʬʝʨʤʠʪʝ ʠ ʥʘ ʜʦʢʣʘʜʠ ʦʪ ʩʪʨʘʥʠʪʝ-ʯʣʝʥʢʠ ʟʘ ʩʪʘʪʫʩʘ ʥʘ ʨʝʜʢʠ ʠʣʠ 

ʟʘʩʪʨʘʰʝʥʠ ʚʠʜʦʚʝ ʠ ʭʘʙʠʪʘʪʠ ʦʧʠʩʘʥʠ ʚ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʭʘʙʠʪʘʪʠ 

(Habitats Directive). ʅʘʡ-ʯʝʩʪʦ ʢʦʥʪʨʦʣʠʨʘʥʠʪʝ ʚʠʜʦʚʝ, ʢʦʠʪʦ ʩʝ 

ʥʘʙʣʶʜʘʚʘʪ, ʩʘ ʧʦʧʫʣʘʮʠʠʪʝ ʦʪ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʚʲʚ ʬʝʨʤʠʪʝ ʧʪʠʮʠ 

ʠ ʧʝʧʝʨʫʜʠʪʝ ʚ ʧʘʩʠʱʘʪʘ, ʚʲʧʨʝʢʠ ʬʘʢʪʘ, ʯʝ ʩʲʚʤʝʩʪʠʤʠʪʝ ʚʠʜʦʚʝ ʩʘ 

ʧʦ-ʩʢʦʨʦ ʪʝʟʠ, ʢʦʠʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʩʲʩ ʟʝʤʝʜʝʣʩʢʠʪʝ ʧʨʘʢʪʠʢʠ, ʘ ʪʝ 

ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʲʜʝʡʩʪʚʘʪ ʠʣʠ ʚʨʝʜʷʪ, ʪʲʡ ʢʘʪʦ ʠʤʘʪ ʥʘʡ-ʛʦʣʷʤʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʝʢʦʩʠʩʪʝʤʥʠʪʝ 

ʬʫʥʢʮʠʠ. 

ɽʚʨʦʧʝʡʩʢʠʪʝ ʬʝʨʤʠ ʩʘ ʪʚʲʨʜʝ ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʤʝʨ, ʚʠʜ ʥʘ ʧʨʦʜʫʢʮʠʷʪʘ ʠ ʪ.ʥ. 

ʇʦʚʝʯʝʪʦ ʬʝʨʤʠ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʭʘʙʠʪʘʪʠ, ʚ ʢʦʠʪʦ ʩʝ ʧʨʦʠʟʚʝʞʜʘ (ʧʦʣʝʪʘ ʩ ʧʦʩʝʚʠ ʦʪ ʢʫʣʪʫʨʥʠ 

ʨʘʩʪʝʥʠʷ, ʦʚʦʱʥʠ ʛʨʘʜʠʥʠ, ʧʘʩʠʱʘ ʠ ʜʨ.), ʢʘʢʪʦ ʠ ʦʪ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʧʦʣʫ-ʝʩʪʝʩʪʚʝʥʠ ʭʘʙʠʪʘʪʠ 

(ʥʘʧʨʠʤʝʨ: ʞʠʚʠ ʧʣʝʪʦʚʝ ʠ ʝʢʩʪʝʥʟʠʚʥʦ ʠʟʧʦʣʟʚʘʥʠ ʧʘʩʠʱʘ). ɺ ʤʥʦʛʦ ʦʪ ʩʣʫʯʘʠʪʝ ʧʦʣʝʪʘʪʘ ʚ 

ʦʪʜʝʣʥʘʪʘ ʬʝʨʤʘ ʩʘ ʦʪʜʝʣʝʥʠ ʦʪ ʜʨʫʛʠʪʝ ʧʦʣʝʪʘ ʥʘ ʬʝʨʤʝʨʘ ʠʣʠ ʤʝʞʜʫ ʪʷʭ ʠʤʘ ʟʝʤʷ, ʢʦʷʪʦ ʥʝ ʩʝ 

ʠʟʧʦʣʟʚʘ ʟʘ ʟʝʤʝʜʝʣʠʝ (ʌʠʛʫʨʘ 2). ɺ ʟʥʘʯʠʪʝʣʝʥ ʙʨʦʡ ʦʪ ʩʣʫʯʘʠʪʝ ʧʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ ʝʜʥʘ ʬʝʨʤʘ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʜʠʥʥʘ ʯʘʩʪ - ʚ ʩʤʠʩʲʣʘ ʥʘ ʝʢʦʣʦʛʠʯʥʘ ʝʜʠʥʠʮʘ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʪʷ ʝ ʝʜʠʥʥʘ ʯʘʩʪ ʦʪ 

ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ (ʦʪ ʬʝʨʤʝʨʘ). ʅʝʱʦ ʧʦʚʝʯʝ, ʧʦʣʠʪʠʢʘʪʘ ʟʘ 

ʟʝʤʝʜʝʣʠʝ ʠ ʦʧʘʟʚʘʥʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʚ ʟʝʤʝʜʝʣʩʢʠʪʝ ʨʘʡʦʥʠ ʝ ʘʜʨʝʩʠʨʘʥʘ ʥʘ ʧʲʨʚʦ ʤʷʩʪʦ ʢʲʤ 

ʬʝʨʤʠʪʝ. ʊʦʚʘ ʝ ʦʪʧʨʘʚʥʘʪʘ ʪʦʯʢʘ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʩʢʘʣʘʪʘ ʥʘ 

ʚʘʨʠʨʘʥʝ ʥʘ ʬʝʨʤʠʪʝ. 

ʌʠʛʫʨʘ 1: ʊʨʠʪʝ ʢʦʤʧʦʥʝʥʪʘ 
ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʚʲʚ 
ʬʝʨʤʝʨʩʢʠ ʟʝʤʠ: (a) ʍʘʙʠʪʘʪʠ 
ʚ ʩʣʘʙʦ ʭʲʣʤʠʩʪʘ ʦʙʣʘʩʪ ʦʪ 
ʎʝʥʪʨʘʣʥʘ ɽʚʨʦʧʘ; (b) 
ʈʘʩʪʠʪʝʣʥʠ ʚʠʜʦʚʝ ʦʪ 
ʧʣʘʥʠʥʩʢʘ ʣʠʚʘʜʘ ʚ ɸʣʧʠʪʝ; ʠ 
(c) ʊʨʘʜʠʮʠʦʥʥʘ ʧʦʨʦʜʘ ʩʚʠʥʝ 
ʦʪ ʋʥʛʘʨʩʢʘʪʘ ʇʫʩʪʘ. 
ʀʟʪʦʯʥʠʮʠ: (a) G. Brändle; (b) 
G. Lüscher; (c) F. Herzog. 

http://www.eea.europa.eu/projects/irena
http://biodiversity.europa.eu/topics/sebi-indicators/
http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm
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ʇʨʦʝʢʪʲʪ ɹʠʦɹʠʦ ʟʘ ʠʥʜʠʢʘʪʦʨʠ 

ʎʝʣʪʘ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʷ ʧʨʦʝʢʪ ɹʠʦɹʠʦ (ʀʥʜʠʢʘʪʦʨʠ ʟʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚʲʚ ʬʝʨʤʝʨʩʢʠ 

ʩʠʩʪʝʤʠ ʟʘ ʙʠʦʣʦʛʠʯʥʦ ʠ ʩ ʥʠʩʢʠ ʚʣʦʞʝʥʠʷ ʟʝʤʝʜʝʣʠʝ, EU FP7, KBBE-227161, 2009ï2012) ʙʝʰʝ ʜʘ 

ʫʩʪʘʥʦʚʠ ʥʘʙʦʨ ʦʪ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʢʦʠʪʦ ʩʘ (1) ʥʘʫʯʥʦ ʦʙʩʥʦʚʘʥʠ, (2) ʰʠʨʦʢʦ 

ʧʨʠʣʦʞʠʤʠ ʚ ɽʚʨʦʧʝʡʩʢʠ ʤʘʱʘʙ ʠ (3) ʠʟʧʦʣʟʚʘʝʤʠ ʠ ʧʦʣʝʟʥʠ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʩʪʝʡʢʭʦʣʜʝʨʠʪʝ. 

ɹʠʦɹʠʦ ʧʨʠʣʘʛʘ ʜʚʫʩʪʝʧʝʥʝʥ ʧʦʜʭʦʜ ʟʘ ʬʠʣʪʨʠʨʘʥʝ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ (ʌʠʛʫʨʘ 3). 

ʌʠʛʫʨʘ 3: ʇʲʨʚʘʪʘ ʩʪʝʧʝʥ - ʬʠʣʪʨʠʨʘʥʝ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ - ʩʝ ʩʲʩʪʦʝʰʝ ʦʪ ʣʠʪʝʨʘʪʫʨʝʥ ʦʙʟʦʨ ʠ 

ʧʲʨʚʦʥʘʯʘʣʥʘ ʢʦʥʩʫʣʪʘʮʠʷ ʩʲʩ ʩʪʝʡʢʭʦʣʜʝʨʠʪʝ. ɺʲʚ ʚʪʦʨʠʷ ʝʪʘʧ ʢʘʥʜʠʜʘʪ-ʠʥʜʠʢʘʪʦʨʠʪʝ ʙʷʭʘ ʪʝʩʪʚʘʥʠ 

ʚ 12 ʩʣʫʯʘʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʚ ɽʚʨʦʧʘ. ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʙʷʭʘ ʦʮʝʥʝʥʠ ʧʨʠ ʩʧʘʟʝʥʠ ʠʟʦʙʠʣʠʝ ʦʪ 

ʠʥʬʦʨʤʘʮʠʷ, ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ, ʧʨʠʣʦʞʠʤʦʩʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ɽʚʨʦʧʘ, ʠ ʜʨ., ʢʘʪʦ ʥʝʧʦʜʭʦʜʷʱʠʪʝ 

ʠʥʜʠʢʘʪʦʨʠ ʙʷʭʘ ʦʪʭʚʲʨʣʝʥʠ. ʆʩʪʘʥʘʣʠʪʝ ʠʥʜʠʢʘʪʦʨʠ ʙʷʭʘ ʨʝʚʠʟʠʨʘʥʠ ʦʪ ʉʲʚʝʱʘʪʝʣʥʘʪʘ ʢʦʤʠʩʠʷ ʥʘ 

ʩʪʝʡʢʭʦʣʜʝʨʠʪʝ.. 

ʌʠʛʫʨʘ 2: (a) ʅʝʢʦʥʩʦʣʠʜʠʨʘʥʠ ʜʨʝʙʥʠ 
ʩʦʙʩʪʚʝʥʠʮʠ ʚ ʅʦʨʚʝʛʠʷ. ʇʦʣʝʪʘʪʘ, 
ʢʦʠʪʦ ʧʨʠʥʘʜʣʝʞʘʪ ʥʘ ʝʜʥʘ ʠ ʩʲʱʘ 
ʬʝʨʤʘ ʩʘ ʩ ʝʜʥʘʢʲʚ ʮʚʷʪ. (b) ʈʘʟʭʚʲʨʣʷʥʠ 
ʧʦʣʝʪʘ ʚ ʝʜʥʘ ʤʘʩʣʠʥʦʚʘ ʬʝʨʤʘ ʚ 
ɽʢʩʪʨʘʤʘʜʫʨʘ, ʀʩʧʘʥʠʷ. ɺʲʧʨʝʢʠ, ʯʝ 
ʚʩʠʯʢʠ ʪʝʟʠ ʧʦʣʝʪʘ ʥʝ ʩʘ ʝʜʠʥʠʮʠ ʚ 
ʩʤʠʩʲʣʘ ʥʘ óʝʢʦʣʛʠʯʥʘ ʝʜʠʥʠʮʘ' (ʦʪ 
ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʪʦ), 
ʬʝʨʤʠʪʝ ʩʘ ʝʜʠʥʠʮʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 
ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ ʦʪ ʬʝʨʤʝʨʘ, ʦʪ 
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʪʝ ʩʣʫʞʙʠ ʠ ʦʪ 
ʧʦʣʠʪʠʮʠʪʝ. ʀʟʪʦʯʥʠʮʠ: (a) W. Fjellstad, 
(b) G. Moreno. 
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ɹʀʆɹʀʆ ï ʉʃʋʏɸʀ ʅɸ ʀɿʉʃɽɼɺɸʅɽ 

ʈʝʛʠʦʥʠʪʝ ʟʘ ʩʣʫʯʘʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝ (ʌʠʛʫʨʘ 4) ʙʷʭʘ ʭʦʤʦʛʝʥʥʠ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʙʠʦ-ʛʝʦʛʨʘʬʩʢʠ 

ʫʩʣʦʚʠʷ ʠ ʪʠʧ ʬʝʨʤʝʨʩʪʚʦ. ʊʝ ʦʙʭʚʘʱʘʪ ʦʪ ʥʠʩʢʦ ʜʦ ʩʨʝʜʥʦ ʠʥʪʝʥʟʠʚʥʦ ʙʠʦʣʦʛʠʯʥʦ ʠ ʥʝ-ʙʠʦʣʦʛʠʯʥʦ 

ʬʝʨʤʝʨʩʪʚʦ; ʤʥʦʛʦ ʠʥʪʝʥʟʠʚʥʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʬʝʨʤʝʨʩʪʚʦ, ʢʘʪʦ ʠʥʜʫʩʪʨʠʘʣʥʦʪʦ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦ 

ʠ ʜʨʫʛʠ ʪʘʢʠʚʘ ʥʝ ʙʷʭʘ ʚʢʣʶʯʝʥʠ. ɺʲʚ ʚʩʝʢʠ ʨʝʛʠʦʥ ʙʷʭʘ ʠʟʙʨʘʥʠ 14-20 ʬʝʨʤʠ. ɺ ʨʘʡʦʥʠʪʝ ʩ 

ʙʠʦʣʦʛʠʯʥʠ ʠ ʥʝ-ʙʠʦʣʦʛʠʯʥʠ ʬʝʨʤʠ ʧʨʦʠʟʚʦʣʥʦ ʙʷʭʘ ʧʦʜʙʨʘʥʠ ʬʝʨʤʠ ʦʪ ʜʚʝʪʝ ʩʠʩʪʝʤʠ. ɺ ʨʘʡʦʥʠʪʝ 

ʩ ʬʝʨʤʝʨʩʪʚʦ ʚ ʩʨʝʜʘ ʩ óʚʠʩʦʢʘ ʧʨʠʨʦʜʥʘ ʩʪʦʡʥʦʩʪô (ʧʨʝʜʠʤʥʦ ʬʝʨʤʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʚ ʧʘʩʠʱʥʦ 

ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʞʠʚʦʪʥʠ) ʙʷʭʘ ʦʮʝʥʝʥʠ ʛʦʣʷʤ ʙʨʦʡ ʬʝʨʤʠ. ʀʟʙʦʨʲʪ ʦʪ ʪʷʭ ʙʝʰʝ ʬʦʨʤʠʨʘʥ ʩʧʦʨʝʜ 

ʩʢʘʣʘʪʘ ʥʘ ʚʘʨʠʨʘʥʝ ʧʦ ʧʣʲʪʥʦʩʪ ʞʠʚʦʪʥʠ ʥʘ ʝʜʠʥʠʮʘ ʧʣʦʱ. 

ʀʥʜʠʢʘʪʦʨʠʪʝ ʙʷʭʘ ʠʟʤʝʨʝʥʠ ʩʧʦʨʝʜ ʩʪʘʥʜʘʨʪʝʥ ʧʨʦʪʦʢʦʣ. ʐʠʨʦʢʘʪʘ ʧʨʠʣʦʞʠʤʦʩʪ ʥʘ ʩʲʱʠʥʩʢʠʪʝ 

ʠʥʜʠʢʘʪʦʨʠ ʙʝʰʝ ʪʝʩʪʚʘʥʘ ʩʣʝʜ ʪʦʚʘ ʚ ʪʨʠ ʩʣʫʯʘʷ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʚ ʊʫʥʠʩ, ʋʢʨʘʡʥʘ ʠ ʋʛʘʥʜʘ. 

ʉʣʫʯʘʡ ʥʘ 
ʠʟʩʣʝʜʚʘʥʝ 

ɹʨʦʡ 
ʬʝʨʤʠ 

ɸʚʩʪʨʠʷ 16*  

ʌʨʘʥʮʠʷ 16* 

ʍʦʣʘʥʜʠʷ 14* 

ɹʲʣʛʘʨʠʷ 16 

ʐʚʝʡʮʘʨʠʷ 19* 

ʋʥʛʘʨʠʷ 18 

ʅʦʨʚʝʛʠʷ 12* 

ʋʝʣʩ 20* 

ʀʩʧʘʥʠʷ 10 

ɻʝʨʤʘʥʠʷ 16* 

ʀʪʘʣʠʷ 18* 

ʀʩʧʘʥʠʷ 20* 

ʊʫʥʠʩ 20* 

ʋʢʨʘʡʥʘ  6 

ʋʛʘʥʜʘ 16* 

* ɹʠʦʣʦʛʠʯʥʠ ʠ ʥʝ-ʙʠʦʣʦʛʠʯʥʠ 

ʌʠʛʫʨʘ 4: ʄʷʩʪʦ, ʪʠʧ ʠ ʙʨʦʡ ʥʘ ʬʝʨʤʠʪʝ ʦʙʩʣʝʜʚʘʥʠ ʚ 15 ʩʣʫʯʘʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ɹʠʦɹʠʦ. 

http://www.biobio-indicator.org/deliverables/D22.pdf
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ɸʚʩʪʨʠʷ: ʌʝʨʤʝʨʩʢʘ ʩʠʩʪʝʤʘ ʟʘ ʦʨʥʦ 

ʟʝʤʝʜʝʣʠʝ ʚ ʇʘʥʦʩʢʠʪʝ ʥʠʟʠʥʠ

ʋʥʛʘʨʠʷ: ʇʦʣʫ-ʝʩʪʝʩʪʚʝʥʠ ʧʘʩʠʱʘ ʩ 

ʥʠʩʢʠ ʚʣʦʞʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ 

ʍʦʤʦʢʭʘʪʩʘʛ ʩ ʚʠʩʦʢʘ ʧʨʠʨʦʜʥʘ 

ʩʪʦʡʥʦʩʪ ʚ ʎʝʥʪʨʘʣʥʘ ʋʥʛʘʨʠʷ ʤʝʞʜʫ 

ʨʝʢʠʪʝ ɼʫʥʘʚ ʠ ʊʠʩʘ

ʀʪʘʣʠʷ: ʃʦʟʷ ʚ ʨʘʡʦʥʘ ɺʝʥʝʪʦ ʚ 

ʩʝʚʝʨʦʠʟʪʦʯʥʘ ʀʪʘʣʠʷ

ʐʚʝʡʮʘʨʠʷ: ʇʣʘʥʠʥʩʢʠ ʧʘʩʠʱʘ ʩ 

ʛʦʚʝʜʘ ʚ ʆʙʚʘʣʜʝʥ, ʮʝʥʪʨʘʣʥʘ 

ʐʚʝʡʮʘʨʠʷ

ʀʩʧʘʥʠʷ: ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ 

ʜʲʨʚʝʩʥʠ ʢʫʣʪʫʨʠ ʟʘ ʩʫʭʠ ʨʘʡʦʥʠ ʩ 

ʥʠʩʢʠ ʚʣʦʞʝʥʠʷ (ɼʝʭʝʩʘ) ʚ ʨʘʡʦʥʘ ʥʘ 

ɽʢʩʪʨʘʤʘʜʫʨʘ

ʀʩʧʘʥʠʷ: ʄʘʩʣʠʥʦʚʠ ʧʣʘʥʪʘʮʠʠ ʚ 

ʩʝʚʝʨʥʘʪʘ ʯʘʩʪ ʥʘ ʊʠʝʨʨʘ ʜʠ 

ɻʨʘʥʘʜʠʣʣʘ ʚ ʨʘʡʦʥʘ ɽʢʩʪʨʘʤʘʜʫʨʘ ʚ 

ʟʘʧʘʜʥʦ-ʮʝʥʪʨʘʣʥʘ ʀʩʧʘʥʠʷ

ʌʨʘʥʮʠʷ: ʌʝʨʤʝʨʩʢʘ ʩʠʩʪʝʤʘ ʟʘ ʦʨʥʦ 

ʟʝʤʝʜʝʣʠʝ ʚ ɻʘʩʢʦʥʠʷ, ʶʛʦʟʘʧʘʜʥʘ 

ʌʨʘʥʮʠʷ

ʋʝʣʩ: ʇʣʘʥʠʥʩʢʠ ʧʘʩʠʱʘ ʩ ʦʚʮʝ ʠʣʠ 

ʛʦʚʝʜʘ ʠʣʠ ʩʤʝʩʝʥʦ ʧʦʣʫ-ʧʣʘʥʠʥʩʢʦ 

ʬʝʨʤʝʨʩʪʚʦ ʚ ʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ 

ʆʙʝʜʠʥʝʥʦʪʦ ʂʨʘʣʩʪʚʦ 

ʍʦʣʘʥʜʠʷ: ɿʝʣʝʥʯʫʢʦʧʨʦʠʟʚʦʜʩʪʚʦ ʚ 

ʠʟʪʦʯʥʘʪʘ ʯʘʩʪ ʥʘ ʧʨʦʚʠʥʮʠʠʪʝ 

ɻʝʣʜʝʨʣʘʥʜ ʠ ʅʦʦʨʜ ɹʨʘʙʘʥʜ

ʅʦʨʚʝʛʠʷ: ʇʘʩʠʱʘ ʩ ʦʚʮʝ ʚ ʅʦʨʜ-

ʆʩʪʝʨʜʘʣ, ʚ ʩʝʚʝʨʥʘ ʧʨʦʚʠʥʮʠʷ 

ʍʝʜʤʘʨʢ

ɻʝʨʤʘʥʠʷ: ʉʤʝʩʝʥʘ ʬʝʨʤʝʨʩʢʘ 

ʩʠʩʪʝʤʘ ʚ ʭʲʣʤʦʚʝʪʝ ʊʝʨʪʠʘʨʠ ʦʪ 

ɸʣʧʠʡʩʢʠʪʝ ʧʨʝʜʧʣʘʥʠʥʠ ʚ ʶʞʥʘ 

ɻʝʨʤʘʥʠʷ

ɹʲʣʛʘʨʠʷ: ʇʦʣʫ-ʝʩʪʝʩʪʚʝʥʠ ʧʘʩʠʱʘ ʩ 

ʥʠʩʢʠ ʚʣʦʞʝʥʠʷ ʚ ʨʘʡʦʥʘ ʥʘ ʉʤʦʣʷʥ 

ʚ ʈʦʜʦʧʠʪʝ ʚ ʶʞʥʦ-ʮʝʥʪʨʘʣʥʘ 

ɹʲʣʛʘʨʠʷ

ʆʨʥʠ ʬʝʨʤʝʨʩʢʠ ʩʠʩʪʝʤʠ

ʇʘʩʠʱʥʠ ʩʠʩʪʝʤʠ

ʊʨʘʡʥʠ ʢʫʣʪʫʨʠ

ɻʨʘʜʠʥʘʨʩʪʚʦ

ʉʤʝʩʝʥʠ ʬʝʨʤʝʨʩʢʠ 
ʩʠʩʪʝʤʠ
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ʀʥʜʠʢʘʪʦʨʥʘ ʩʠʩʪʝʤʘ ɹʠʦɹʠʦ 

ɺ ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʫʯʥʦʪʦ ʪʝʩʪʚʘʥʝ ʠ ʨʝʚʠʟʠʷʪʘ ʦʪ ʩʪʝʡʢʭʦʣʜʝʨʠʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʜʦʩʪʠʛʥʘ ʜʦ 

ʥʘʙʦʨ ʦʪ 23 ʠʥʜʠʢʘʪʦʨʠ ʩ ʤʠʥʠʤʫʤ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠ 

ʭʘʙʠʪʘʪʠʪʝ, ʚʠʜʦʚʝʪʝ ʠ ʛʝʥʝʪʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ (ʧʦʨʦʜʠ ʞʠʚʦʪʥʠ, ʢʫʣʪʫʨʥʠ ʨʘʩʪʝʥʠʷ), ʢʘʢʪʦ ʠ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʬʝʨʤʘʪʘ (ʊʘʙʣʠʮʘ 1). ɼʦʢʘʪʦ 16 ʦʪ ʠʥʜʠʢʘʪʦʨʠʪʝ ʩʘ 

ʧʨʠʣʦʞʠʤʠ ʟʘ ʚʩʠʯʢʠ ʪʠʧʦʚʝ ʬʝʨʤʠ, ʩʝʜʝʤ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦ ʟʘ ʩʧʝʮʠʬʠʯʥʠ ʬʝʨʤʠ. 

ʅʘʧʨʠʤʝʨ, ʠʥʜʠʢʘʪʦʨʠʪʝ ʩʚʲʨʟʘʥʠ ʩ ʦʪʛʣʝʞʜʘʥʠʪʝ ʢʫʣʪʫʨʠ ʠʤʘʪ ʟʥʘʯʝʥʠʝ ʩʘʤʦ ʟʘ ʬʝʨʤʠ ʩʲʩ 

ʟʥʘʯʠʪʝʣʝʥ ʧʨʦʮʝʥʪ ʧʦʣʩʢʠ ʢʫʣʪʫʨʠ. ʀʥʜʠʢʘʪʦʨʠʪʝ ʩʚʲʨʟʘʥʠ ʩ ʧʘʩʠʱʘʪʘ ʠ ʩ ʞʠʚʦʪʥʠʪʝ ʦʪʛʣʝʞʜʘʥʠ 

ʚʲʚ ʬʝʨʤʘʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʩʘʤʦ ʚ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʬʝʨʤʠ ʟʘ ʧʘʩʠʱʥʦ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦ 

ʠʣʠ ʚ ʩʤʝʩʝʥʠ ʬʝʨʤʠ ʟʘ ʧʦʣʩʢʠ ʢʫʣʪʫʨʠ/ʞʠʚʦʪʥʦʚʲʜʩʪʚʦ. 

 
ʊʘʙʣʠʮʘ1: ʀʥʜʠʢʘʪʦʨʥʘ ʩʠʩʪʝʤʘ ɹʠʦɹʠʦ. ʊʝʟʠ ʠʥʜʠʢʘʪʦʨʠ ʩʘ ʧʨʝʤʠʥʘʣʠ ʧʨʝʟ ʥʘʫʯʥʦ ʠ 
ʧʨʘʢʪʠʯʝʩʢʦ ʪʝʩʪʚʘʥʝ, ʢʘʢʪʦ ʠ ʨʝʚʠʟʠʦʥʥʘ ʦʮʝʥʢʘ ʦʪ ʩʪʝʡʢʭʦʣʜʝʨʠʪʝ. ʀʥʜʠʢʘʪʦʨʠʪʝ, ʢʦʠʪʦ 
ʩʘ ʦʛʨʘʥʠʯʝʥʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʚ ʩʧʝʮʠʬʠʯʥʠ ʪʠʧʦʚʝ ʬʝʨʤʠ ʩʘ ʦʟʥʘʯʝʥʠ ʩ: (1) ʇʦʣʩʢʠ ʢʫʣʪʫʨʠ ʠ 
ʛʨʘʜʠʥʘʨʩʪʚʦ, (2) ʉʧʝʮʠʘʣʠʟʠʨʘʥʦ ʧʘʩʠʱʥʦ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦ, (3) ʉʤʝʩʝʥʦ ʧʦʣʩʢʠ ʢʫʣʪʫʨʠ ï 
ʞʠʚʦʪʥʦʚʲʜʩʪʚʦ, (4) ʊʨʘʡʥʠ ʢʫʣʪʫʨʠ. 

ʀʥʜʠʢʘʪʦʨʠ ʟʘ ʛʝʥʝʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʞʠʚʦʪʥʠʪʝ ʠ ʥʘ ʢʫʣʪʫʨʠʪʝ 

Breeds (2), (3) ɹʨʦʡ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʪ ʨʘʟʣʠʯʥʠ ʧʦʨʦʜʠ 

CultDiv ɹʨʦʡ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʪ ʨʘʟʣʠʯʥʠ ʩʦʨʪʦʚʝ 

CropOrig (1),( 3) ʇʨʦʠʟʭʦʜ ʥʘ ʢʫʣʪʫʨʘʪʘ/ʨʘʩʪʠʪʝʣʥʠʷ ʚʠʜ 
 
ʀʥʜʠʢʘʪʦʨʠ ʟʘ ʨʘʟʥʦʙʨʘʟʠʝ ʥʘ ʚʠʜʦʚʝʪʝ 

Plants ɺʠʩʰʠ ʨʘʩʪʝʥʠʷ  

Bees ɼʠʚʠ ʧʯʝʣʠ ʠ ʙʦʤʙʫʩʠ 

Spiders ʇʘʷʮʠ 

Earthworms ɿʝʤʥʠ ʯʝʨʚʝʠ 
 
ʀʥʜʠʢʘʪʦʨʠ ʟʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʭʘʙʠʪʘʪʠʪʝ 

HabRich ɹʦʛʘʪʩʪʚʦ ʦʪ ʭʘʙʠʪʘʪʠ 

HabDiv ʈʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʭʘʙʠʪʘʪʠ 

PatchS ʉʨʝʜʝʥ ʨʘʟʤʝʨ ʥʘ ʭʘʙʠʪʘʪʥʘ ʧʣʦʱ ʚʲʚ ʬʝʨʤʘʪʘ 

LinHab ɼʲʣʞʠʥʘ ʥʘ ʭʝʢʪʘʨ ʟʘ ʣʠʥʝʡʥʠʪʝ ʝʣʝʤʝʥʪʠ 

CropRich (1), (3) ɹʦʛʘʪʩʪʚʦ ʦʪ ʢʫʣʪʫʨʥʠ ʨʘʩʪʠʪʝʣʥʠ ʚʠʜʦʚʝ 

ShrubHab ʇʨʦʮʝʥʪ ʦʪ ʬʝʨʤʝʨʩʢʘʪʘ ʟʝʤʷ ʩ ʭʨʘʩʪʠ 

TreeHab (1), (2), (3) ʇʦʢʨʠʪʠʝ ʩ ʜʲʨʚʝʪʘ 

SemiNat ʇʨʦʮʝʥʪ ʥʘ ʧʦʣʫ-ʝʩʪʝʩʪʚʝʥʠʪʝ ʭʘʙʠʪʘʪʠ 
 
ʀʥʜʠʢʘʪʦʨʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʬʝʨʤʠʪʝ 

EnerIn ʆʙʱʠ ʧʨʝʢʠ ʠ ʥʝʧʨʝʢʠ ʝʥʝʨʛʠʡʥʠ ʚʣʦʞʝʥʠʷ 

IntExt ʀʥʪʝʥʟʠʬʠʢʘʮʠʷ/ɽʢʩʪʝʥʟʠʬʠʢʘʮʠʷ 

ʈʘʟʭʦʜ ʥʘ ʚʣʦʞʝʥʠʷ 

MinFert ʇʣʦʱ ʚ ʢʦʷʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʤʠʥʝʨʘʣʥʦ ʘʟʦʪʥʦ 
ʪʦʨʝʥʝ 

NitroIn ʆʙʱʦ ʚʥʝʩʝʥ ʘʟʦʪ 

FieldOp ʆʧʝʨʘʮʠʠ ʥʘ ʧʦʣʝʪʦ 

PestUse (1), (3), (4) ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʧʝʩʪʠʮʠʜʠ 

AvStock (2), (3), (4) ʉʨʝʜʝʥ ʙʨʦʡ ʞʠʚʦʪʥʠ 

Graze (2), (3) ʀʥʪʝʥʟʠʚʥʦʩʪ ʥʘ ʠʟʧʘʩʚʘʥʝ 
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ʀʥʜʠʢʘʪʦʨʠ ʟʘ ʛʝʥʝʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠ ʢʫʣʪʫʨʥʠ ʨʘʩʪʠʪʝʣʥʠ 
ʚʠʜʦʚʝ ʠ ʦʪʛʣʝʞʜʘʥʠ ʞʠʚʦʪʥʠ 

ɻʝʥʝʪʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʝ ʦʩʥʦʚʘʪʘ ʥʘ ʞʠʚʦʪʘ. ʌʝʨʤʝʨʠʪʝ ʠ ʩʝʣʝʢʮʠʦʥʝʨʠʪʝ ʩʘ ʩʲʟʜʘʣʠ 

ʤʥʦʞʝʩʪʚʦ ʦʪ ʩʦʨʪʦʚʝʪʝ ʦʪ ʢʫʣʪʫʨʥʠʪʝ ʨʘʩʪʝʥʠʷ ʠ ʧʦʨʦʜʠʪʝ ʞʠʚʦʪʥʠ, ʪʘʢʠʚʘ, ʯʝ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ 

ʪʝʭʥʠʪʝ ʥʫʞʜʠ ʠ ʜʘ ʩʪʘʙʠʣʠʟʠʨʘʪ ʠ ʫʚʝʣʠʯʘʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ. ʀʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʧʦʨʦʜʠʪʝ ʞʠʚʦʪʥʠ 

ʠ ʩʦʨʪʦʚʝʪʝ ʦʪ ʢʫʣʪʫʨʥʠʪʝ ʨʘʩʪʝʥʠʷ ʚʲʚ ʚʩʷʢʘ ʬʝʨʤʘ ʙʝʰʝ ʠʟʧʦʣʟʚʘʥʘ ʚ ʘʥʘʣʠʟʠʪʝ ʢʘʪʦ ʩʫʨʦʛʘʪ ʟʘ 

ʩʲʩʪʘʚʷʥʝ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʛʝʥʝʪʠʯʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʊʝʟʠ ʩʨʝʜʩʪʚʘ ʩʘ ʤʥʦʛʦ ʧʨʦʩʪʠ, ʥʝ ʩʝ ʦʪʥʘʩʷʪ 

ʥʠʪʦ ʜʦ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʛʝʥʝʪʠʯʥʦ ʥʠʚʦ, ʥʠʪʦ ʜʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. ʄʦʣʝʢʫʣʷʨʥʠʪʝ 

ʛʝʥʝʪʠʯʥʠ ʤʝʪʦʜʠ ʠʟʠʩʢʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʩʢʲʧʠ ʩʘ ʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʦʨʘʟʚʠʷʪ ʟʘ ʜʘ ʩʝ 

ʧʨʠʣʘʛʘʪ ʚ ʰʠʨʦʢ ʤʘʱʘʙ. ʇʦʨʘʜʠ ʪʘʟʠ ʧʨʠʯʠʥʘ, ʩʝ ʧʨʝʜʣʘʛʘʪ ʪʨʠ ʦʙʠʢʥʦʚʝʥʠ ʠʥʜʠʢʘʪʦʨʠ, ʢʦʠʪʦ ʩʝ 

ʦʩʥʦʚʘʚʘʪ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʩʲʙʨʘʥʘ ʦʪ ʠʥʪʝʨʚʶʪʘʪʘ ʩ ʬʝʨʤʝʨʠʪʝ ʟʘ ʩʦʨʪʦʚʝʪʝ ʠ ʟʘ ʧʦʨʦʜʠʪʝ, ʟʘ ʜʘ 

ʩʝ ʦʮʝʥʷʪ ʛʝʥʝʪʠʯʥʠʪʝ ʨʝʩʫʨʩʠ ʦʪ ʢʫʣʪʫʨʥʠ ʨʘʩʪʝʥʠʷ ʠ ʧʦʨʦʜʠ ʞʠʚʦʪʥʠ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʢʫʣʪʫʨʥʠ ʨʘʩʪʝʥʠʷ (CultDiv) 

ɽʜʠʥ ʩʦʨʪ, ʢʦʡʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʜʘʜʝʥ ʨʘʩʪʠʪʝʣʝʥ ʚʠʜ ʠ ʢʦʡʪʦ ʝ ʩʝʣʝʢʮʠʦʥʠʨʘʥ 

ʩʲʟʥʘʪʝʣʥʦ, ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʣʠʯʠ ʦʪ ʜʨʫʛʠ ʩʦʨʪʦʚʝʪʝ. ʊʦʡ ʤʦʞʝ ʜʘ ʩʝ ʧʦʜʜʲʨʞʘ ʯʨʝʟ 

ʨʘʟʤʥʦʞʝʥʠʝ. ʊʝʨʤʠʥʲʪ Ăʩʦʨʪò ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʜʘ ʩʝ ʨʘʟʣʠʯʘʚʘʪ ʦʙʨʘʟʮʠʪʝ ʦʪ 

ʦʧʨʝʜʝʣʝʥ ʨʘʩʪʠʪʝʣʝʥ ʚʠʜ, ʢʦʡʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʟʝʤʝʜʝʣʠʝʪʦ. ɽʜʠʥʠʮʘʪʘ ʟʘ 

ʠʟʤʝʨʚʘʥʝ ʝ ʩʨʝʜʝʥ ʙʨʦʡ ʦʪ ʩʦʨʪʦʚʝ ʟʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʨʘʩʪʝʥʠʷ ʚʲʚ ʬʝʨʤʘʪʘ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʩʦʨʪʦʚʝ ʚʲʚ ʬʝʨʤʘʪʘ ʱʝ ʧʦʚʠʰʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʪʘ ʠ 

ʩʲʱʦ ʧʣʘʩʪʠʯʥʦʩʪʪʘ ʩʧʨʷʤʦ ʦʪʢʣʦʥʝʥʠʷʪʘ ʚ ʘʙʠʦʪʠʯʥʠʪʝ ʬʘʢʪʦʨʠ (ʪʝʤʧʝʨʘʪʫʨʘ, 

ʩʫʰʘ) ʠ ʚ ʙʠʦʪʠʯʥʠʪʝ ʬʘʢʪʦʨʠ (ʥʘʩʝʢʦʤʠ, ʙʦʣʝʩʪʠ). ʇʦ-ʢʦʥʢʨʝʪʥʦ ʢʘʟʘʥʦ, 

ʟʝʤʝʜʝʣʩʢʘ ʩʠʩʪʝʤʘ, ʜʦʤʠʥʠʨʘʥʘ ʩʘʤʦ ʦʪ ʝʜʠʥ ʩʦʨʪ ʤʦʞʝ ʜʘ ʝ ʧʦ-ʧʦʜʘʪʣʠʚʘ 

ʩʧʨʷʤʦ ʚʩʷʢʘʢʲʚ ʚʠʜ ʦʪʢʣʦʥʝʥʠʷ/ʩʪʨʝʩ. 

ʇʨʦʠʟʭʦʜ ʥʘ ʢʫʣʪʠʚʠʨʘʥʠʪʝ ʦʙʨʘʟʮʠ (CropOrig) 

ʇʨʦʠʟʭʦʜʲʪ ʥʘ ʢʫʣʪʠʚʠʨʘʥʠʪʝ ʦʙʨʘʟʮʠ ʝ ʠʥʜʠʢʘʪʦʨ, ʢʦʡʪʦ ʩʝ ʙʘʟʠʨʘ ʛʣʘʚʥʦ ʥʘ 

ʤʝʩʪʥʠʪʝ ʦʙʨʘʟʮʠ, ʢʦʠʪʦ ʩʝ ʦʪʛʣʝʞʜʘʪ ʚʲʚ ʬʝʨʤʘʪʘ. ʇʦʜ ʤʝʩʪʝʥ ʦʙʨʘʟʝʮ ʩʣʝʜʚʘ ʜʘ 

ʩʝ ʨʘʟʙʠʨʘ ʤʝʩʪʝʥ ʩʦʨʪ, ʦʪ ʢʫʣʪʠʚʠʨʘʥ ʨʘʩʪʠʪʝʣʝʥ ʚʠʜ, ʢʦʡʪʦ ʝ ʩʠʣʥʦ ʘʜʘʧʪʠʨʘʥ 

ʢʲʤ ʤʝʩʪʥʠʪʝ ʫʩʣʦʚʠʷ ʧʦʨʘʜʠ ʝʩʪʝʩʪʚʝʥʘ ʩʝʣʝʢʮʠʷ ʠ ʝʚʦʣʶʮʠʦʥʝʥ ʧʨʦʮʝʩ. ɺ 

ʩʨʘʚʥʝʥʠʝ ʩʲʩ ʩʦʨʪʦʚʝʪʝ, ʤʝʩʪʥʠʪʝ ʦʙʨʘʟʮʠ ʩʘ ʭʝʪʝʨʦʛʝʥʥʠ ʠ ʧʦ-ʤʘʣʢʦ 

ʧʨʦʜʫʢʪʠʚʥʠ. ɽʜʠʥʠʮʘʪʘ ʟʘ ʠʟʤʝʨʚʘʥʝ ʝ ʧʨʦʮʝʥʪ ʦʪ ʦʪʛʣʝʞʜʘʥʠʪʝ ʚʲʚ ʬʝʨʤʘʪʘ 

ʤʝʩʪʥʠ ʦʙʨʘʟʮʠ, ʦʪʥʝʩʝʥʠ ʩʧʨʷʤʦ ʚʩʠʯʢʠ ʢʫʣʪʠʚʠʨʘʥʠ ʚʠʜʦʚʝ ʨʘʩʪʝʥʠʷ ʠ ʩʦʨʪʦʚʝ. 

ʄʝʩʪʥʠʪʝ ʦʙʨʘʟʮʠ ʠʛʨʘʷʪ ʚʘʞʥʘ ʨʦʣʷ ʚ ʩʝʣʝʢʮʠʷʪʘ ʥʘ ʢʫʣʪʫʨʥʠʪʝ ʨʘʩʪʝʥʠʷ. 

ʇʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʜʝʣʘ ʥʘ ʤʝʩʪʥʠʪʝ ʦʙʨʘʟʮʠ ʚʲʚ ʬʝʨʤʘʪʘ ʠʛʨʘʝ ʚʘʞʥʘ ʨʦʣʷ ʟʘ 

ʩʝʣʝʢʮʠʷʪʘ ʢʘʢʪʦ ʠ ʟʘ in situ ʩʲʭʨʘʥʝʥʠʝʪʦ ʥʘ ʛʝʥʝʪʠʯʥʠʪʝ ʨʝʩʫʨʩʠ. ʋʚʝʣʠʯʘʚʘʥʝʪʦ 

ʥʘ ʤʝʩʪʥʠʪʝ ʦʙʨʘʟʮʠ ʚʲʚ ʬʝʨʤʘʪʘ ʚʝʨʦʷʪʥʦ ʟʘʚʠʩʠ ʦʪ ʧʨʝʜʧʦʯʠʪʘʥʠʷʪʘ ʥʘ 

ʬʝʨʤʝʨʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʢʫʣʪʫʨʠ, ʥʦ ʩʲʱʦ ʪʘʢʘ 

ʟʘʚʠʩʠ ʠ ʦʪ ʥʝʛʦʚʦʪʦ ʞʝʣʘʥʠʝ ʜʘ ʧʦʝʤʝ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʛʝʥʝʪʠʯʥʠʪʝ 

ʨʝʩʫʨʩʠ. ʅʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʤʝʩʪʥʠʪʝ ʦʙʨʘʟʮʠ ʚʲʚ ʬʝʨʤʘʪʘ ʤʦʞʝ ʜʘ ʧʦʚʣʠʷʝ 

ʥʝʧʨʝʜʚʠʜʠʤʦ ʠ ʪʚʲʨʜʝ ʥʝʛʘʪʠʚʥʦ ʟʘ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʟʘʛʫʙʘʪʘ ʥʘ ʛʝʥʝʪʠʯʝʥ ʬʦʥʜ. 

ɹʨʦʡ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʦʨʦʜʠ (Breeds) 

ʊʦʟʠ ʠʥʜʠʢʘʪʦʨ ʦʮʝʥʷʚʘ ʛʝʥʝʪʠʯʥʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ ʜʦʤʘʰʥʠ ʧʦʨʦʜʠ ʞʠʚʦʪʥʠ. 

ɽʜʠʥʠʮʘʪʘ ʟʘ ʠʟʤʝʨʚʘʥʝ ʝ ʙʨʦʡ ʧʦʨʦʜʠ ʦʪ ʚʩʝʢʠ ʚʠʜ ʚʲʚ ʬʝʨʤʘʪʘ. 

ʉʧʝʮʠʘʣʠʟʘʮʠʷʪʘ ʥʘ ʬʝʨʤʠʪʝ ʦʪ ʩʤʝʩʝʥʦ ʬʝʨʤʝʨʩʪʚʦ ʢʲʤ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦ, ʘ 

ʥʘʧʦʩʣʝʜʲʢ ʢʲʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʤʣʷʢʦ ʠʣʠ ʥʘ ʤʝʩʦ, ʜʦʚʝʜʝ ʜʦ ʟʥʘʯʠʪʝʣʥʦ 

ʥʘʤʘʣʝʥʠʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʞʠʚʦʪʥʠ ʠ ʧʦʨʦʜʠ ʥʘ ʥʠʚʦ ʬʝʨʤʘ. 

ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʪʦʟʠ ʧʨʦʮʝʩ ʝ ʨʝʜʫʮʠʨʘʥʝ ʥʘ ʛʝʥʝʪʠʯʥʠʪʝ ʨʝʩʫʨʩʠ ʦʪ ʜʦʤʘʰʥʠ 

ʞʠʚʦʪʥʠ. ɺʲʟʤʦʞʥʦʪʦ ʧʦʩʣʝʜʩʪʚʠʝ ʝ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʧʣʘʩʪʠʯʥʦʩʪʪʘ ʩʧʨʷʤʦ 

ʧʨʦʤʝʥʠʪʝ ʚ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʩʝʣʝʮʠʦʥʠʨʘ ʚ ʙʲʜʝʱʝ ʧʨʠ 

ʤʦʜʝʨʥʠʪʝ, ʢʦʤʝʨʩʠʘʣʥʠ ʧʦʨʦʜʠ ʜʦʤʘʰʥʠ ʞʠʚʦʪʥʠ. ʊʨʘʜʠʮʠʦʥʥʠʪʝ ʧʦʨʦʜʠ ʯʝʩʪʦ 

ʩʘ ʥʘʡ-ʜʦʙʨʝ ʘʜʘʧʪʠʨʘʥʠ ʢʲʤ ʧʘʰʫʚʘʥʝ ʠ ʦʧʘʟʚʘʥʝ ʥʘ ʪʨʫʜʥʦ ʜʦʩʪʲʧʥʠ ʧʘʩʠʱʘ, 

ʢʦʠʪʦ ʩʘ ʙʦʛʘʪʠ ʩ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ. 



 

 

 
 
ʀʥʜʠʢʘʪʦʨʥʘ ʩʠʩʪʝʤʘ ɹʠʦɹʠʦ
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ʀʥʜʠʢʘʪʦʨʠ ʟʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʚʠʜʦʚʝʪʝ 

ʀʥʜʠʢʘʪʦʨʠʪʝ ɹʠʦɹʠʦ ʟʘ ʚʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʝʡʩʪʚʘʪ ʚ ʩʢʘʣʘʪʘ ʦʪ ʣʦʢʘʣʝʥ ʜʦ ʤʝʞʜʠʥʝʥ ʤʘʱʘʙ ʠ 

ʦʙʭʚʘʱʘʪ ʯʝʪʠʨʠ ʛʣʘʚʥʠ ʝʢʦʣʦʛʠʯʥʠ ʬʫʥʢʮʠʠ, ʢʦʠʪʦ ʩʘ ʦʪ ʧʨʘʢʪʠʯʝʩʢʦ ʟʥʘʯʝʥʠʝ ʟʘ ʬʝʨʤʝʨʩʪʚʦʪʦ: 

ʦʩʥʦʚʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ (ʨʘʩʪʝʥʠʷ), ʨʘʟʛʨʘʞʜʘʥʝ ʥʘ ʦʨʛʘʥʠʯʥʘ ʤʘʪʝʨʠʷ (ʟʝʤʥʠ ʯʝʨʚʝʠ), ʦʧʨʘʰʚʘʥʝ 

(ʜʠʚʠ ʧʯʝʣʠ ʠ ʙʦʤʙʫʩʠ), ʭʠʱʥʠʯʝʩʪʚʦ (ʧʘʷʮʠ). ʇʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʙʝʟʛʨʲʙʥʘʯʥʠʪʝ 

ʞʠʚʦʪʥʠ ʚ ʜʦʧʲʣʥʝʥʠʝ ʢʲʤ ʚʠʩʰʠʪʝ ʨʘʩʪʝʥʠʷ ʦʪʨʘʟʷʚʘ ʪʷʭʥʦʪʦ ʫʯʘʩʪʠʝ ʚ ʦʙʱʦʪʦ ʚʠʜʦʚʦ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʢʘʪʦ ʩʘʤʦ ʯʣʝʥʝʩʪʦʥʦʛʠʪʝ ʩʲʩʪʘʚʣʷʚʘʪ 65% ʦʪ ʦʙʱʠʷ ʙʨʦʡ ʥʘ ʤʥʦʛʦʢʣʝʪʲʯʥʠʪʝ 

ʦʨʛʘʥʠʟʤʠ. ʆʱʝ ʧʦʚʝʯʝ, ʯʝ ʪʝ ʤʦʛʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʣʝʩʥʦ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ, ʧʨʝʜʩʪʘʚʷʪ ʧʨʘʢʪʠʯʝʩʢʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʙʱʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʩʨʝʜʘʪʘ, ʢʘʪʦ ʩʝ ʚʢʣʶʯʚʘʪ ʝʤʙʣʝʤʘʪʠʯʥʠ ʚʠʜʦʚʝ, ʨʝʘʛʠʨʘʪ ʙʲʨʟʦ 

ʧʨʠ ʧʨʦʤʷʥʘ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʩʨʝʜʘʪʘ, ʘ ʩʲʱʦ ʪʘʢʘ ʩʲʱʝʩʪʚʫʚʘʪ ʧʦʜʨʦʙʥʠ ʙʘʟʠ ʜʘʥʥʠ ʚ ʨʘʟʣʠʯʥʠ 

ɽʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ.  

ʉʲʛʣʘʩʥʦ ʧʦʜʭʦʜʘ ʟʘ ʨʘʙʦʪʘ ʥʘ ɹʠʦɹʠʦ, ʚʠʜʦʚʝʪʝ ʩʝ ʩʲʙʠʨʘʭʘ ʦʪ ʝʜʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʥʘ ʧʘʨʮʝʣʘ ʟʘ 

ʚʩʝʢʠ ʭʘʙʠʪʘʪʝʥ ʪʠʧ. ʀʤʘ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʙʦʛʘʪʩʪʚʦʪʦ ʦʪ ʚʠʜʦʚʝ ʚʲʚ ʬʝʨʤʘʪʘ. ɺ 

ɹʠʦɹʠʦ ʩʝ ʠʟʧʦʣʟʚʘʰʝ Ăʛʘʤʘ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦò, ʢʦʝʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʙʱ ʙʨʦʡ ʦʪ ʚʠʜʦʚʝ ʥʘʤʝʨʝʥʠ 

ʚʲʚ ʬʝʨʤʘʪʘ (ʩʫʤʠʨʘʥʦ ʟʘ ʚʩʠʯʢʠ ʪʠʧʦʚʝ ʭʘʙʠʪʘʪʠ) ʩʧʨʷʤʦ ʝʜʠʥ ʪʘʢʩʦʥ.  

ʀʥʪʝʨʧʨʝʪʠʨʘʥʝʪʦ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʦʛʘʪʩʪʚʦ ʥʘ ʚʠʜʦʚʝʪʝ ʝ ʷʩʥʦ ʨʘʟʙʠʨʘʝʤʦ. ɺʠʩʦʢʘʪʘ ʩʪʦʡʥʦʩʪ 

ʥʘ ʠʥʜʠʢʘʪʦʨʘ ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʚʠʩʦʢʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. ʅʦ ʥʷʤʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʧʦʧʫʣʘʮʠʷʪʘ ʠ ʟʘ ʚʠʜʦʚʠʷ ʩʲʩʪʘʚ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʚ ʪʘʢʲʚ ʩʣʫʯʘʡ ʥʷʤʘʤʝ 

ʠʥʬʦʨʤʘʮʠʷ ʜʘʣʠ ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʥʜʠʢʘʪʦʨʘ ʤʦʞʝ ʜʘ ʩʝ ʜʲʣʞʠ ʥʘ ʮʝʥʥʠ ʠʣʠ 

ʝʥʜʝʤʠʯʥʠ ʚʠʜʦʚʝ, ʠʣʠ ʥʘ ʦʙʱʦ ʩʨʝʱʘʱʠ ʩʝ ʚ ʭʘʙʠʪʘʪʘ, ʠʣʠ ʥʘ ʠʥʚʘʟʠʚʥʠ ʚʠʜʦʚʝ. ɿʘ ʜʘ ʩʝ ʧʦʣʫʯʠ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʚʠʜʦʚʠʷ ʩʲʩʪʘʚ ʠʣʠ ʟʘ ʢʦʥʩʝʨʚʘʮʠʦʥʥʘʪʘ ʩʪʦʡʥʦʩʪ ʠ ʜʨ., ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʦʜ-ʠʥʜʠʢʘʪʦʨʠ ʠʣʠ ʜʨʫʛʠ ʘʥʘʣʠʟʠ. 

ɿʘ ʧʦʚʝʯʝʪʦ ʪʘʢʩʦʥʠ, ʚ ʧʦʚʝʯʝʪʦ ʦʪ ʨʘʡʦʥʠʪʝ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʟʥʘʯʠʪʝʣʝʥ ʙʨʦʡ ʦʪ ʚʠʜʦʚʝʪʝ ʟʘʚʠʩʷʪ 

ʠʟʢʣʶʯʠʪʝʣʥʦ ʦʪ ʧʦʣʫ-ʝʩʪʝʩʪʚʝʥʠʪʝ ʭʘʙʠʪʘʪʠ (ʌʠʛʫʨʘ 5). ɿʝʤʥʠʪʝ ʯʝʨʚʝʠ ʢʘʪʦ ʯʝ ʣʠ ʠʤʘʪ ʥʘʡ-ʤʘʣʢʘ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʣʫ-ʝʩʪʝʩʪʚʝʥʠʪʝ ʭʘʙʠʪʘʪʠ. ɺ ʥʷʢʦʠ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʨʘʡʦʥʠ (ʥʘʧʨ. ʋʥʛʘʨʠʷ, 

ɻʝʨʤʘʥʠʷ, ʀʪʘʣʠʷ) ʠʤʘ ʩʲʱʦ ʪʘʢʘ ʜʦʩʪʘ ʛʦʣʷʤ ʜʷʣ ʦʪ ʚʠʜʦʚʝ, ʢʦʠʪʦ ʩʧʝʮʠʘʣʥʦ ʟʘʚʠʩʷʪ ʦʪ 

ʢʫʣʪʠʚʠʨʘʥʠʪʝ ʭʘʙʠʪʘʪʠ. 

 

 
 

 

ʌʠʛʫʨʘ 5: ʇʨʦʮʝʥʪ ʦʪ 

ʚʠʜʦʚʝʪʝ ʨʘʩʪʝʥʠʷ, 

ʚʠʜʦʚʝʪʝ ʯʝʨʚʝʠ, 

ʚʠʜʦʚʝʪʝ ʧʘʷʮʠ ʠ 

ʚʠʜʦʚʝʪʝ ʧʯʝʣʠ, ʢʦʠʪʦ 

ʩʝ ʥʘʤʠʨʘʪ ʩʧʝʮʠʘʣʥʦ ʚ 

ʧʦʣʫ-ʝʩʪʝʩʪʚʝʥʠʪʝ 

ʭʘʙʠʪʘʪʠ (ʟʝʣʝʥ ʮʚʷʪ), 

ʧʦʣʝʪʘ ʩ ʬʫʨʘʞʥʠ ʠ 

ʧʨʦʜʦʚʦʣʩʪʚʝʥʠ 

ʢʫʣʪʫʨʠ (ʞʲʣʪ ʮʚʷʪ) 

ʠʣʠ ʠ ʚ ʜʚʝʪʝ (ʩʠʚ 

ʮʚʷʪ).  

ARA = ʦʨʥʠ ʟʝʤʠ,  

HOR = ʛʨʘʜʠʥʘʨʩʪʚʦ,  

GRA = ʧʘʩʠʱʘ,  

DEH = ɼʝʭʝʩʘ, 

MIX = ʩʤʝʩʝʥʦ 

ʬʝʨʤʝʨʩʪʚʦ,  

VIN = ʣʦʟʘʨʩʪʚʦ,  

OLI = ʤʘʩʣʠʥʦʚʠ 

ʧʣʘʥʪʘʮʠʠ. 
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ɺʠʩʰʠ ʨʘʩʪʝʥʠʷ (Plants) 

ɺʠʩʰʠʪʝ ʨʘʩʪʝʥʠʷ ʩʘ ʧʲʨʚʠʯʥʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʢʦʠʪʦ ʜʦʤʠʥʠʨʘʪ ʚ ʧʦʯʪʠ ʚʩʠʯʢʠ 

ʩʫʭʦʟʝʤʥʠ ʝʢʦʩʠʩʪʝʤʠ, ʢʘʪʦ ʧʨʠʜʘʚʘʪ ʬʦʨʤʘ ʥʘ ʥʘʰʘʪʘ ʤʘʪʝʨʠʘʣʥʘ ʩʨʝʜʘ ʠ 

ʬʦʨʤʠʨʘʪ ʦʩʥʦʚʘʪʘ ʥʘ ʭʨʘʥʠʪʝʣʥʠʪʝ ʚʝʨʠʛʠ. ʊʝ ʩʲʩʪʘʚʷʪ ʚʘʞʥʘ ʯʘʩʪ ʦʪ 

ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʚ ʟʝʤʝʜʝʣʩʢʠʪʝ ʟʝʤʠ ʠ ʧʨʝʜʦʩʪʘʚʷʪ ʭʨʘʥʘ, ʩʢʨʠʚʘʣʠʱʘ, ʤʝʩʪʘ ʟʘ 

ʧʦʜʙʦʨ, ʧʦʜʩʣʦʥ, ʠ ʪ.ʥ. ʟʘ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʜʨʫʛʠ ʦʨʛʘʥʠʟʤʠ. ʇʦʚʝʯʝʪʦ ʦʪ 

ʙʦʟʘʡʥʠʮʠʪʝ, ʧʪʠʮʠʪʝ, ʙʝʟʛʨʲʙʥʘʯʥʠʪʝ ʠ ʥʘʩʝʢʦʤʠʪʝ ʟʘʚʠʩʷʪ ʧʨʷʢʦ ʠʣʠ ʥʝʧʨʷʢʦ ʦʪ 

ʝʜʠʥ ʠʣʠ ʧʦʚʝʯʝ ʨʘʩʪʠʪʝʣʥʠ ʚʠʜʦʚʝ, ʘ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʚʠʩʰʠ ʨʘʩʪʝʥʠʷ ʧʦʨʘʜʠ 

ʪʘʟʠ ʧʨʠʯʠʥʘ ʤʦʞʝ ʜʘ ʧʦʚʣʠʷʝ ʚʲʨʭʫ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʦʪ ʜʨʫʛʠ ʦʨʛʘʥʠʟʤʠ. 

ɼʠʚʠ ʧʯʝʣʠ ʠ ʙʦʤʙʫʩʠ (Bees) 

ɼʠʚʠʪʝ ʧʯʝʣʠ ʩʘ ʦʧʨʘʰʠʪʝʣʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʢʫʣʪʫʨʥʠ ʠ ʜʠʚʠ ʮʲʬʪʷʱʠ ʨʘʩʪʝʥʠʷ. 

ʂʘʪʦ ʪʘʢʠʚʘ ʪʝ ʩʘ ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʣʝʥ ʠ 

ʥʝʢʪʘʨ ʧʨʝʟ ʧʨʦʣʝʪʪʘ ʠ ʣʷʪʦʪʦ. ʉʲʱʝʩʪʚʫʚʘ ʟʘʛʨʠʞʝʥʦʩʪ ʚʲʚ ʚʨʲʟʢʘ ʩ ʦʪʙʝʣʷʟʘʥʠʪʝ 

ʥʘʧʦʩʣʝʜʲʢ ʜʘʥʥʠ ʟʘ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʝʥʠʝ ʥʘ ʪʘʟʠ ʛʨʫʧʘ ʠ ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʪʦʚʘ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʩʝ ʢʦʤʧʨʦʤʝʪʠʨʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʘʪʘ ʚʨʲʟʢʘ ʟʘ ʦʙʩʣʫʞʚʘʥʝ ʥʘ 

ʝʢʦʩʠʩʪʝʤʘʪʘ ʧʨʠ ʦʧʨʘʰʚʘʥʝ ʥʘ ʢʫʣʪʫʨʠʪʝ ʠ ʦʚʦʱʥʠʪʝ ʛʨʘʜʠʥʠ. ʂʫʣʪʫʨʥʠʪʝ 

(ʤʝʜʦʥʦʩʥʠʪʝ) ʧʯʝʣʠ ʩʘ ʦʧʠʩʘʥʠ. ʅʘʤʘʣʷʚʘʥʝʪʦ ʚ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʥʜʠʢʘʪʦʨʘ ʤʦʞʝ 

ʜʘ ʦʪʨʘʟʷʚʘ ʧʦ-ʤʘʣʢʘ ʧʣʲʪʥʦʩʪ ʥʘ ʮʚʝʪʦʚʝ ʧʨʠ ʠʥʪʝʥʟʠʚʥʦ ʬʝʨʤʝʨʩʪʚʦ, ʧʨʠ ʚʠʩʦʢʘ 

ʧʣʲʪʥʦʩʪ ʥʘ ʞʠʚʦʪʥʠʪʝ ʚ ʩʪʘʜʘʪʘ ʠʣʠ ʧʨʠ ʫʚʝʣʠʯʥʦ ʚʣʦʞʝʥʠʝ ʥʘ ʘʟʦʪʥʠ ʪʦʨʦʚʝ. 

ʉʲʱʝʩʪʚʝʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʘʪ ʜʘ ʩʘ ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʧʨ. ʫʚʝʣʠʯʝʥ ʙʨʦʡ ʣʠʥʝʡʥʠ 

ʝʣʝʤʝʥʠ, ʩʲʩʪʘʚʝʥʠ ʦʪ ʮʲʬʪʷʱʠ ʨʘʩʪʝʥʠʷ ʠ ʨʝʜʫʚʘʥʝ ʩ ʧʘʩʠʱʘ, ʚ ʢʦʠʪʦ ʤʦʞʝ ʜʘ 

ʠʤʘ ʜʨʝʙʥʠ ʙʦʟʘʡʥʠʮʠ, ʢʦʠʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʠʟʦʩʪʘʚʷʪ ʜʫʧʢʠ, ʘ ʪʝ ʩʘ ʧʦʪʝʥʮʠʘʣʥʠ 

ʤʝʩʪʘ ʟʘ ʛʥʝʟʜʘ ʥʘ ʧʯʝʣʠ. 

ʇʘʷʮʠ (Spiders) 

ʇʘʷʮʠʪʝ ʩʘ ʭʠʱʥʠʮʠ ʩʨʝʱʘʱʠ ʩʝ ʚ ʢʫʣʪʫʨʥʠʪʝ ʥʘʩʘʞʜʝʥʠʷ, ʧʘʩʠʱʘʪʘ ʠ ʚʩʠʯʢʠ 

ʚʠʜʦʚʝ ʧʦʣʫ-ʝʩʪʝʩʪʚʝʥʠ ʭʘʙʠʪʘʪʠ ʚʲʚ ʬʝʨʤʝʨʩʢʠʪʝ ʟʝʤʠ. ɼʝʡʩʪʚʠʪʝʣʥʠʷʪ ʩʲʩʪʘʚ 

ʥʘ ʚʠʜʦʚʝʪʝ ʧʘʷʮʠ ʟʘʚʠʩʠ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʥʘʩʝʢʦʤʠ-ʞʝʨʪʚʠ ʠ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 

ʨʘʩʪʝʥʠʪʝʣʥʠʪʝ ʚʠʜʦʚʝ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʤʷʩʪʦ ʟʘ ʟʘʢʨʝʧʚʘʥʝ ʥʘ ʧʘʷʞʠʥʘʪʘ, 

ʢʦʷʪʦ ʤʥʦʛʦ ʦʪ ʚʠʜʦʚʝʪʝ ʧʨʘʚʷʪ. ʅʘʤʘʣʝʥʠʝʪʦ ʚ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʠʥʜʠʢʘʪʦʨʘ ʤʦʞʝ ʜʘ 

ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʥʘʤʘʣʝʥʘ ʪʝʨʠʪʦʨʠʷ ʥʘ ʧʦʣʫ-ʝʩʪʝʩʪʚʝʥʠʪʝ ʭʘʙʠʪʘʪʠ, ʚʠʩʦʢʘ 

ʠʟʨʘʚʥʝʥʦʩʪ ʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪʪʘ ʧʦʨʘʜʠ ʚʠʩʦʢʘ ʧʣʲʪʥʦʩʪ ʥʘ ʦʪʛʣʝʞʜʘʥʠʪʝ ʞʠʚʦʪʥʠ 

ʠʣʠ ʩʤʲʨʪʥʦʩʪ ʧʦʨʘʜʠ ʧʦʚʠʰʝʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʝʩʪʠʮʠʜʠ. ɹʣʘʛʦʧʨʠʷʪʥʦ 

ʠʟʤʝʥʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʦʯʘʢʚʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘʧʨ. ʥʘ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʣʠʥʝʡʥʠ ʝʣʝʤʝʥʪʠ 

ʠ ʨʝʜʫʚʘʥʝ ʩ ʧʘʩʠʱʘ, ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʧʦ-ʜʦʙʨʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʘʷʮʠʪʝ ʧʨʘʚʝʱʠ 

ʧʘʷʞʠʥʘ. 

ɿʝʤʥʠ ʯʝʨʚʝʠ (Earthworms) 

ɿʝʤʥʠʪʝ ʯʝʨʚʝʠ ʫʯʘʩʪʚʘʪ ʚʲʚ ʬʠʟʠʯʥʠʪʝ, ʭʠʤʠʯʥʠʪʝ ʠ ʙʠʦʣʦʛʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ʥʘ 

ʧʦʯʚʘʪʘ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʚʣʠʷʷʪ ʚʲʨʭʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʬʝʨʤʠʪʝ. ʊʝ ʩʘ 

ʢʣʶʯʦʚʠ ʦʨʛʘʥʠʟʤʠ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʦʨʛʘʥʠʯʥʠʪʝ ʦʩʪʘʪʲʮʠ ʚ ʧʦʯʚʘʪʘ, ʥʝʟʘʤʝʥʠʤʠ 

ʩʘ ʟʘ ʢʦʤʧʦʩʪʠʨʘʥʝʪʦ ʠ ʨʝʮʠʢʣʠʨʘʥʝʪʦ ʥʘ ʧʦʯʚʝʥʠʪʝ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ, ʢʘʪʦ 

ʧʦʚʠʰʘʚʘʪ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʧʦʯʚʝʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ, ʩʲʜʝʡʩʪʚʘʪ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 

ʧʦʯʚʝʥʘʪʘ ʩʪʨʫʢʪʫʨʘ, ʟʘ ʘʝʨʘʮʠʷʪʘ ʥʘ ʧʦʯʚʘʪʘ ʠ ʟʘ ʠʥʬʠʣʪʨʘʮʠʷʪʘ ʥʘ ʚʦʜʘ. 

ʅʘʤʘʣʝʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʠʥʜʠʢʘʪʦʨʘ ʤʦʞʝ ʜʘ ʝ ʦʪʨʘʞʝʥʠʝ ʦʪ (i) ʥʘʤʘʣʝʥ ʧʦʯʚʝʥ 

ʩʣʦʡ ʠ ʦʨʛʘʥʠʯʥʘ ʤʘʪʝʨʠʷ ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʨʘʟʦʨʘʚʘʥʝ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʝʩʪʠʮʠʜʠ ʠ 

ʭʝʨʙʠʮʠʜʠ, ʟʘʛʫʙʘ ʥʘ ʙʠʦʣʦʛʠʯʥʦʪʦ ʧʣʦʜʦʨʦʜʠʝ ʥʘ ʧʦʯʚʘʪʘ, (ʠʟʦʙʠʣʠʝ ʦʪ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ)...; (ii) ʧʦʚʠʰʝʥʘ ʢʦʤʧʘʢʪʥʦʩʪ ʥʘ ʧʦʯʚʘʪʘ ʧʦʨʘʜʠ ʧʨʝʢʦʤʝʨʥʦ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʘʰʠʥʠ ʠ/ʠʣʠ ʚʠʩʦʢʘ ʧʣʲʪʥʦʩʪ ʥʘ ʦʪʛʣʝʞʜʘʥʠʪʝ ʞʠʚʦʪʥʠ. 

ɹʣʘʛʦʧʨʠʷʪʥʦʪʦ ʠʟʤʝʥʝʥʠʝ ʝ ʚʲʟʤʦʞʥʦ ʧʦʨʘʜʠ ʫʚʝʣʠʯʝʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʦʪ 

ʦʨʛʘʥʠʯʥʘ ʤʘʪʝʨʠʷ ʠ ʨʝʮʠʢʣʠʨʘʥʝ, ʧʦʜʦʙʨʷʚʘʥʝ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʦʯʚʘʪʘ ʠ ʦʙʱʦʪʦ 

ʧʦʯʚʝʥʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʨʝʜʠʟʚʠʢʘʥʦ ʦʪ ʧʨʝʤʠʥʘʚʘʥʝ ʦʪ ʤʠʥʝʨʘʣʥʦ ʢʲʤ 

ʦʨʛʘʥʠʯʥʦ ʪʦʨʝʥʝ, ʧʦʜʜʲʨʞʘʥʝ ʙʝʟ ʨʘʟʦʨʘʚʘʥʝ ʠ ʥʘʣʠʯʠʝ ʥʘ ʥʝ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ 

ʭʘʙʠʪʘʪʠ (ʣʠʥʝʡʥʠ ʝʣʝʤʝʥʪʠ, ʧʘʩʠʱʘ ʚʲʚ ʬʝʨʤʠ ʟʘ ʦʨʥʦ ʟʝʤʝʜʝʣʠʝ.....), 

ʢʦʥʩʝʨʚʘʮʠʷ ʥʘ ʚʣʘʞʥʠ ʪʝʨʠʪʦʨʠʠ..... 
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