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¯Èˆ˜˙

 ÏÚ  ‰·È·Ò‰  ˙ÚÙ˘‰·  ¯˜ÈÚ·  „˜Ó˙Ó  È‚ÂÏÂ˜‡‰  ¯˜ÁÓ‰
 ÌÈÓÊÈ‚¯Â‡‰  ÌÈÚÈÙ˘Ó  ÌÎ¯„˘  ÌÈÎÈÏ‰˙‰  ÂÏÈ‡Â  ¨ÌÊÈ‚¯Â‡‰
 ·Ï ˙ÓÂ˘˙Ï ÂÎÊ ¨ÈÁÎÂ‰ ¯˜ÁÓ‰ „˜Ó˙Ó Ì‰·˘ ¨Ì˙·È·Ò ÏÚ
 Ì‰˘  ÍÎ·  Ì˙·È·Ò  ÏÚ  ÌÈÚÈÙ˘Ó‰  ÌÈÓÊÈ‚¯Â‡  Æ„·Ï·  ‰ËÚÓ
 ˙Î¯ÚÓ·  ÌÈ¯Á‡  ÌÈÈÓ  ¯Â·Ú  ÌÈ·‡˘Ó‰  ˙ÂÈÓÊ  ˙‡  ÌÈ˘Ó
 ÌÈÈÓ  Æ®Ecosystem engineers©  ¢‰·È·Ò  ÈÒ„‰Ó¢  ÌÈ‡¯˜
 Ì‰  ¨LM  ¯ÂˆÈ˜·  Â‡  ¨®Landscape modulators©  ÛÂ  È·ˆÚÓ
 Ì‰˘  ÍÂ˙  ¨ÈÙÂ‰  ÒÙÈÒÙ‰  ˙‡  ÌÈ˘Ó  ¯˘‡  ‰·È·Ò  ÈÒ„‰Ó
 ÈÈÓ  ˙ˆÂÙ˙Â  ÌÈ·‡˘Ó‰  ˙ÂÈÓÊ  Ì‰·˘  ¨ÛÂ·  ÌÈÓ˙Î  ÌÈ¯ˆÂÈ

 ÆÌÈ¯Á‡ ÌÈÓ˙Î· Â‡ Ú˜¯· ¯˘‡Ó ‰Â˘ ÌÈ¯Á‡ ÌÈÓÊÈ‚¯Â‡
 Ì‰˘ ¨„Ú–È˜Â¯È  ÌÈˆÚ Ï˘ ‰ÚÙ˘‰‰ ˙‡ Â˜„· ‰Ê  ¯˜ÁÓ·
 ÌÈÁÓˆ  Ï˘  ÈÓÂ˜Ó‰  ÌÈÈÓ‰  ¯˘ÂÚ  ÏÚ  ¨ÌÈÈËÈÓÂ„  LM

 ˙Â˜ÏÁ·  ‰˜„·  ÂÊ  ‰ÚÙ˘‰  ÆÈÂÎÈ˙–ÌÈ‰  ˘¯ÂÁ·  ÌÈÈÂ·˘Ú
 ˙ÈÈÚ¯Â  ÌÈˆÚ  ˙˙È¯Î  ∫ÌÈ‡·‰  ÌÈÏÂÙÈË‰  ˙Ú·¯‡  ˙‡  ÂÏÏÎ˘
 ˙ÈÈÚ¯ ÌÚ Í‡ ¨‰˙È¯Î ‡ÏÏ ª¯˜· ˙ÈÈÚ¯ ‡ÏÏ ÌÈˆÚ ˙˙È¯Î ª¯˜·
 ¯˘ÂÚ ˜„· ˙Â˜ÏÁ‰ ÏÎ· Æ¯˜· ˙ÈÈÚ¯ ‡ÏÏÂ ‰˙È¯Î ‡ÏÏ ª¯˜·
 Ì˙Î  ∫ÌÈÓ˙Î  ÈÒÂÙÈË  È˘·  ÌÈÈÂ·˘Ú‰  ÌÈÁÓˆ‰  Ï˘  ÌÈÈÓ‰
 ®‰˙¯Î ÂÓÓ˘ ÌÂ˜Ó‰ Â‡ ıÚ ˙ÙÂÁÏ ˙Á˙Ó ÁË˘‰© ‰ˆÂÚÓ
 Í¯Ú ¯˜ÁÓ‰ Æ®ıÚ ˙ÙÂÁÏ ˙Á˙Ó ÂÈ‡˘ ÁË˘‰© ÈÂ·˘Ú Ì˙ÎÂ
 ¨ÔÂ¯ÈÓ ¯‰ Ú·Ë‰ ˙¯ÂÓ˘ Ï˘ ÌÈÈÂÙˆ‰ ÌÈÈÏÂ˘· ¨ÏÈÏ‚‰ ÌÂ¯Ó·

 Æ‰Â˙Ó ¯˜· ˙ÈÈÚ¯Ï ÔÂ˙‰ ÁË˘·
 ˙ÈÏÈÏ˘  ‰ÚÙ˘‰  ˘È  LM–Ï  ÈÎ  ¨˙Â‡¯Ó  ¯˜ÁÓ‰  ˙Â‡ˆÂ˙
 ‰¯‰Ó·  ‰ÓÏÚ  ÂÊ  ‰ÚÙ˘‰  ÌÏÂ‡  ¨ÌÈÈÓ‰  ¯˘ÂÚ  ÏÚ  ˙ÈËÓ¯„
 ÔÈ·  ¯˘˜ ‡ˆÓ  ¨ÔÎ  ÂÓÎ  ÆÛÂ‰  È·ˆÚÓ ÌÈˆÚ‰ ˙˙È¯Î  ˙Â·˜Ú·
 ˙ÂÈÏÂÈˆ˜ÂÙ ˙ÂˆÂ·˜ ÔÈ· ÔÎÂ ÌÈÓÈÂÒÓ ÌÈÈÂ·˘Ú ÌÈÁÓˆ ÈÈÓ
 ‰·Â˘Á ÆÌÈÂ˘‰ ÌÈÏÂÙÈË‰Â ÌÈÓ˙Î‰ ÈÒÂÙÈË ÔÈ·Ï ÌÈÁÓˆ Ï˘
 ÌÈÏ„·‰  ¨ÌÈ¯È„  ÌÈÁÓˆ  ÈÈÓ  Ï˘  ‰Â˘‰  ‰·Â‚˙‰  „ÁÂÈÓ·
 Ï˘  ˙È˘ÚÓ‰  ‰˜ÒÓ‰  ÆÌ‰Ï˘  ˙ÂÈ„ÂÁÈÈ‰  ˙Â˘È‰Ó  ÌÈÚ·Â‰
 Ô˙È ¨Ú·Ë‰ ˙¯ÈÓ˘ ˙ÂÈÈ„Ó Ï˘ ‰¯ËÓ‰ ÈÙ ÏÚ ÈÎ ¨‡È‰ ¯˜ÁÓ‰
 ÌÈÈÂ·˘Ú‰  ÌÈÁÓˆ‰  ˙¯·Á  ·Î¯‰  ÏÚ  ÔÂÂÎÓ  ÔÙÂ‡·  ÚÈÙ˘‰Ï
 ‰ˆÂÚÓ‰ Ì˙Î‰ Ï˘ ‰ÚÙ˘‰‰ ˙ÂÒÈÂ È„È ÏÚ ‰Ï˘ ÌÈÈÓ‰ ¯˘ÂÚÂ
 ˙Â‡ˆÂ˙  Æ‰ÈÈÚ¯Â  ‰˙È¯Î  ÂÓÎ  ¨ÌÈÈ˜˘ÓÓ  ÌÈÏÂÙÈË  ˙ÂÚˆÓ‡·

 ‰Ê ÌÈÂ˘ ÌÈÓ˙Î Ï˘ ÌÂÈ˜–Â„‰ ˙Â·È˘Á ˙‡ ˙Â˘È‚„Ó ¯˜ÁÓ‰
 ˙Î¯ÚÓ· ‰Â·‚‰  È‚ÂÏÂÈ·‰  ÔÂÂ‚Ó‰  ˙‡ ¯Ó˘Ï ˙Ó  ÏÚ  ¨‰Ê  „ˆÏ

ÆÈÂÎÈ˙–ÌÈ‰ ˘¯ÂÁ‰ Ï˘ ˙È‚ÂÏÂ˜‡‰

 ¨ÌÈÈÓ ¯˘ÂÚ ¨˙ÂÈÓ˙Î ∫®˙¯˙ÂÎ‰ ˙ÂÏÈÓ ÏÚ ˙ÂÙÒÂ© Á˙ÙÓ ˙ÂÏÈÓ
Æ‰ÈÈÚ¯ ¨˙ÂÈÏÂÈˆ˜ÂÙ ˙ÂˆÂ·˜ ¨ÈÙÂ ÒÙÈÒÙ ¨„Ú–È˜Â¯È ÌÈˆÚ

‡Â·Ó

 ÔÙÂ‡· ÌÈ˘Ó Ì‰˘ ÍÎ· Ì˙·È·Ò ÏÚ ÌÈÚÈÙ˘Ó‰ ÌÈÓÊÈ‚¯Â‡
 ÌÈ¯Á‡  ÌÈÈÓ  ¯Â·Ú  ÌÈ·‡˘Ó‰  ˙ÂÈÓÊ  ˙‡  ÛÈ˜Ú  Â‡  ¯È˘È
 ®Ecosystem engineers© ¢‰·È·Ò ÈÒ„‰Ó¢ ÌÈ‡¯˜ ˙Î¯ÚÓ·
 ÛÂ  È·ˆÚÓ  ÌÈÈÓ  Æ®Jones, Lawton & Shachak, 1994©
 ‰·È·Ò ÈÒ„‰Ó Ì‰ ¨®LM  ÔÏ‰Ï —  Landscape Modulators©
 ‰¯ÈˆÈ  È„È  ÏÚ  ÈÙÂ‰  ÒÙÈÒÙ‰  ÏÚÂ  ‰·È·Ò‰  ÏÚ  ÌÈÚÈÙ˘Ó‰
 ¯‡˘·  ¯˘‡Ó  ‰Â˘  Ì‰·  ÌÈ·‡˘Ó‰  ˙ÂÈÓÊ˘  ¨ÌÈÓ˙Î  Ï˘
 Ï˘  Ì˙ÂÈÓÊ·  ÌÈÏ„·‰‰  Æ®Shachak et al., 2008©  ‰·È·Ò‰
 ·ÂˆÈÚÏ ÌÈÓ¯Â˙ ÌÈÂ˘‰ ÌÈÓ˙Î· ÌÈÈËÂÈ·‡Â ÌÈÈËÂÈ· ÌÈ·‡˘Ó
 ÌÈÎÈÏ‰˙ Æ®Pickett & Cadenasso, 1995© ÌÈÈ‚ÂÏÂ˜‡ ÌÈÎÈÏ‰˙
 ‰¯Âˆ· ÌÈÚÈÙ˘Ó ¨ÛÂ‰ È·ˆÚÓ È„È ÏÚ ÌÈÚÂÓ‰ ¨‰Ï‡ ÌÈÈ‚ÂÏÂ˜‡
 ÌÈÈÓ‰  ÔÂÂ‚Ó  ÏÚÂ  ÏÏÎ·  È‚ÂÏÂÈ·‰  ÔÂÂ‚Ó‰  ÏÚ  ‰¯È˘ÈÂ  ‰ÙÈ˜Ú
 Perevolotsky, 2005; Shachak, Gosz & Pickett,©  Ë¯Ù·

 Æ®2005; Shachak et al., 2008

 ‰ÓÁ  ‰„Â˜  ‰ÂÂ‰Ó  ÈÂÎÈ˙–ÌÈ‰  ÈÙ¯‚Â‡È‚ÂËÈÙ‰  ¯ÂÊ‡‰
 ÌÈÁÓˆ‰  ÈÈÓ  ÊÂÁ‡Â  ÌÏÂÚ·  È‚ÂÏÂÈ·‰  ÔÂÂ‚Ó‰  Ï˘  ®Hotspot©
 Mittermeier et al.,©  ÌÏÂÚ·  ÌÈ‰Â·‚‰Ó  ‡Â‰  Â·  ÌÈÈÓ„‡‰
 Ï˘  ·Â˘Á  „˜ÂÓ  ‡È‰  Ï‡¯˘È  Æ®1998; Myers et al., 2000

 Médail©  ÈÂÎÈ˙–ÌÈ‰ ¯ÂÊ‡· ÌÊÈÓ„‡Â ÌÈÁÓˆ ÈÈÓ Ï˘ ¯˘ÂÚ
 ˙¯È‚ÒÂ  ˘¯ÂÁ‰ Ï˘ ˙ÈÚ·Ë‰ ˙Â˘„Á˙‰‰ Æ®& Quézel, 1999

 ÌÈÁÓˆ ÈÈÓÏ ÔÈÓÊ‰ ÁË˘· ‰„È¯ÈÏ ˙Ó¯Â‚ ÌÈˆÚ‰ È„È ÏÚ ÛÂ‰
 ÔÂÂ‚Ó·  ÔÎÏ  ˙Ú‚ÂÙÂ  ®Carmel & Kadmon, 1999©  ÌÈÈÂ·˘Ú
 ‰„ÁÎ‰Ï ‡È·‰Ï Ì‚ ‰ÏÂÏÚ ÌÈˆÚ‰ È„È ÏÚ ÛÂ‰ ˙¯È‚Ò ÆÌÈÈÓ‰
 Paeonia mascula  ˘¯ÂÁ‰  ˙ÈÂÓ„‡  ÂÓÎ  ÌÈ¯È„  ÌÈÈÓ  Ï˘
 ¨ÈÙ„Â ÊÂÚ© Lilium candidum ¯ÂÁˆ Ô˘Â˘ ¨®Ne’eman, 2003©
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 ÆËÏÁÂÓ Ïˆ· ÌÈÈ˜˙‰Ï ÌÈÏÂÎÈ ÌÈ‡ ¯˘‡ ÌÈ·ÏÁÒ ÈÈÓÂ ®±ππ≤
 ˙ÈÂˆÈ˜ ‰„È¯È˘ ¨ÍÎ ÏÚ ÌÈÚÈ·ˆÓ ˙ÂÂ¯Á‡‰ ÌÈ˘‰Ó ÌÈ¯˜ÁÓ
 ˙ÂÎ¯ÚÓ‰ „Â˜Ù˙ÏÂ ÌÂÈ˜Ï ˙È˘ÓÓ ‰ÎÒ ‰ÂÂ‰Ó ÌÈÈÓ‰ ÔÂÂ‚Ó·
 Balvanera et al., 2006; Hector & Bagchi,©  ˙ÂÈ‚ÂÏÂ˜‡‰
 ¨ÌÈÈÚ„Ó  ÌÈÏÎ  ÁÂ˙ÈÙ·  Í¯Âˆ‰  ˙‡  ‰ÏÚÓ  ÂÊ  ‰Á‰  Æ®2007

 ÌÈÓ¯Â‚‰  Ï˘  ‰ÚÙ˘‰‰  ˙‡  ‡·Ï  ‰È‰È  Ô˙È  Ì˙ÂÚˆÓ‡·˘
ÆÌÈÈÓ‰ ÔÂÂ‚Ó ÏÚ ÌÈÂ˘‰

 ÌÈÈÓ‰  ÔÂÂ‚Ó  ÏÚ  ÌÈˆÂÚÓ  LM  ˙ÚÙ˘‰·  ˜ÒÂÚ  ‰Ê  ¯˜ÁÓ
 ÔÁÂ·  Â˙Â‡˘  Ï„ÂÓ‰  ÈÙ  ÏÚ  Æ·Á¯Ó·  Ì¯ÂÊÈÙ  ÏÚÂ  ÌÈÈÂ·˘Ú‰
 ÌÈˆÂÚÓ‰  ÛÂ‰  È·ˆÚÓ  ®Shachak et al., 2008©  ¯˜ÁÓ‰
 ÌÈÈÓ  ÔÂÈÒ  È„È  ÏÚ  ÈÓÂ˜Ó‰  ÌÈÈÓ‰  ¯˘ÂÚ  ÏÚ  ÌÈÚÈÙ˘Ó
 ÈÙ  ÏÚ  ÆÈ¯ÂÊ‡‰  ÌÈÈÓ‰  ¯‚‡ÓÓ  ‰ˆÂÚÓ‰  Ì˙ÎÏ  ÌÈ¯„ÂÁ‰
 ÏÚ  ‰ÚÈÙ˘Ó  ®‰˙È¯Î  ¨‰ÈÈÚ¯©  Ì„‡‰  ˙ÂÏÈÚÙ  ¨Ï„ÂÓ  Â˙Â‡
 È·ˆÚÓ ÏÚ ‰˙ÚÙ˘‰Ó ‰‡ˆÂ˙Î ¯˜ÈÚ· ÈÓÂ˜Ó‰ ÌÈÈÓ‰ ¯˘ÂÚ
 ÌÈÓ„Â˜  ÌÈ¯˜ÁÓ·  Æ®Shachak et al., 2008©  ÌÈˆÂÚÓ‰  ÛÂ‰
 ®LM©  ‰ˆÂÚÓ‰  ÁÓÂˆ‰  Ï˘  ˙È˜ÏÁ  ‰¯Ò‰  ¨‰˙È¯Î˘  ‡ˆÓ
 ÌÈÈÓ‰  ÔÂÂ‚Ó·  ‰ÈÈÏÚÏ  ÌÈÓ¯Â‚  ÈÂÎÈ˙–ÌÈ‰  ˘¯ÂÁ·  ‰ÈÈÚ¯  Â‡
 Hadar, Noy-Meir & Perevolotsky,©  ÚˆÂÓÓ‰  ÌÈÈÂ·˘Ú‰

 Æ®1999; Noy-Meir & Kaplan, 2002

 È¯Ë˘Ó Ï˘ ‰ÚÙ˘‰‰ ˙‡ ˜„· ÈÁÎÂ‰ ¯˜ÁÓ‰ ¨˙‡Ê ˙ÓÂÚÏ
 ÌÈÈÓ‰  ¯‚‡ÓÏ  È¯ÂÊ‡‰  ¯‚‡Ó‰Ó  ÌÈÈÓ  ÔÂÈÒ  ÏÚ  ˜˘ÓÓ
 Æ®LM©  ÌÈˆÂÚÓ‰  ÛÂ‰  È·ˆÚÓ  Ï˘  ÌÈÂ˘‰  ÌÈÓ˙Î·  ÈÓÂ˜Ó‰
 ‰ˆÂÚÓ ∫Ì˙Î‰ ÒÂÙÈË Ï˘ ‰ÚÙ˘‰‰ ˙‡ Â˜„· Ë¯ÂÙÓ ÔÙÂ‡·
 ‰˙È¯Î ∫ÌÈÈ˙¯ÂÒÓ‰ ˜˘ÓÓ‰ ÈÏÂÙÈË Ï˘ ‰ÚÙ˘‰‰Â ¨ÈÂ·˘Ú Â‡
 ·Î¯‰ ÏÚ ¨ÈÂ·˘Ú‰ ÁÓÂˆ‰ Ï˘ ÌÈÈÓ‰ ¯˘ÂÚ ÏÚ ¨¯˜· ˙ÈÈÚ¯Â
 ‰ˆÂÙ˙‰  ÏÚÂ  ˙ÂÈÏÂÈˆ˜ÂÙ‰  ˙ÂˆÂ·˜‰  ·Î¯‰  ÏÚ  ¨ÌÈÈÓ‰
 ¯˘ÂÚ  ®‡©  ∫Ô‰  ¯˜ÁÓ‰  ˙Â¯Ú˘‰  ÆÌÈ¯È„  ÌÈÈÂ·˘Ú  ÈÈÓ  Ï˘
 ˙ÓÂÚÏ ‰ˆÂÚÓ‰ Ì˙Î· ÍÂÓ ÌÈÈÂ·˘Ú‰ ÌÈÁÓˆ‰ Ï˘ ÌÈÈÓ‰
 Ï˘  ‰˙È¯Î  ®·©  ª®Holzapfel et al., 2006©  ÈÂ·˘Ú‰  Ì˙Î‰
 ÌÈÁÓˆ‰  Ï˘  ÌÈÈÓ‰  ¯˘ÂÚ  ÏÚ  È·ÂÈÁ  ÔÙÂ‡·  ‰ÚÈÙ˘Ó  LM–‰
 ª®Hadar, Noy-Meir & Perevolotsky, 1999©  ÌÈÈÂ·˘Ú‰
 Ï˘  ÌÈÈÓ‰  ¯˘ÂÚ  ÏÚ  È·ÂÈÁ  ÔÙÂ‡·  ‰ÚÈÙ˘Ó  ¯˜·  ˙ÈÈÚ¯  ®‚©
 Hadar, Noy-Meir & Perevolotsky,©  ÌÈÈÂ·˘Ú‰  ÌÈÁÓˆ‰
 ˘È ‰ÈÈÚ¯Â ‰˙È¯ÎÏ ®„© ª®1999; Noy-Meir & Kaplan, 2002

 ÌÈÂ˘ ÌÈÁÓˆ ÈÈÓÂ ˙ÂÈÏÂÈˆ˜ÂÙ ˙ÂˆÂ·˜ ÏÚ ˙ÂÂ˘ ˙ÂÚÙ˘‰
 Hadar, Noy-Meir & Perevolotsky,©  Ì‰È˙ÂÂÎ˙Ï  Ì‡˙‰·

 Æ®1999; Sternberg et al., 2003; Díaz et al., 2007

 ˙ÂËÈ˘‰

ÈÂÒÈ‰ ¯˙‡ Æ±
 ÌÈÈÂÙˆ‰  ÌÈÈÏÂ˘·  ÌÈ¯˙‡  È˘·  ˙Â‡ˆÓ  ¯˜ÁÓ‰  ˙Â˜ÏÁ
 ÔÂÚ·ˆ ¯‰ Ï˘ ‰ÁÂË˘‰ Â˙‚ÒÙ· ¨ÔÂ¯ÈÓ ¯‰ Ú·Ë‰ ˙¯ÂÓ˘ Ï˘
 ÌÈÂ˙Ó‰  ÂÈÏÂÙÈ˘  ÏÚÂ  ®‰˘„Á‰  Ï‡¯˘È  ˙˘¯  ≤≥∂Æ∏¨∑∂πÆ≥©
 π∞∞  Ï˘  ÌÂ¯·  ®‰˘„Á‰  Ï‡¯˘È  ˙˘¯  ≤≥∏Æ¥¨∑∂πÆ¥©  ‰Á¯ÊÓ
 ˙Â·Î˘  ÌÚ  ËÈÓÂÏÂ„Â  ¯È‚  ‡Â‰  ÚÏÒÓ‰  Æ‰Ó‡˙‰·  ¯ËÓ  ∑μ∞–Â

–·¯‰ ÌÈÚ˜˘Ó‰ ˙ÂÓÎ Æ‰ÒÂ¯ ‰¯Ë ‡È‰ Ú˜¯˜‰Â ˙Â˜„ ¯‡ÂÂÁ
 ‡ˆÓ ¯˜ÁÓ‰ ÁË˘ ÆÓ¢Ó π∞∞–Î ‡È‰ ¯ÂÊ‡· ˙ÚˆÂÓÓ‰ ˙È˙˘
 È˘„ÂÁ·  ˙ÓÈÈ˜˙Ó  Ì‰·˘  ¨‡Ò‡Ò  ıÂ·È˜  Ï˘  ‰Ú¯Ó‰  ÈÁË˘·
 ¯¢Ó˜Ï ¯˜· È˘‡¯ ≥∞–Î Ï˘ ‰Â˙Ó ‰ÓˆÂÚ· ¯˜· ˙ÈÈÚ¯ ıÈ˜‰
 Ô‰  ÈÂÒÈ‰  ˙Â˜ÏÁ  ÆÔÂÈÏÚ‰  ÏÈÏ‚·  ˘¯ÂÁ‰  ÈÁË˘Ï  ˙ÈÈÈÙÂ‡‰
 ‰ˆÂÚÓ‰  ÔÈÓ‰  ¨ÁÓÂˆ‰  ÈÂÒÈÎ·Â  ˙ÂÈÚÏÒ‰  ˙„ÈÓ·  ˙ÂÈ‚Â¯Ë‰
 Quercus ÈÂˆÓ ÔÂÏ‡ ‡Â‰ ˙Â˜ÏÁ· ®ÌÈË¯Ù‰Ó ∂∞•–Î© ËÏÂ˘‰
 ¨ÌÈÂ˘ ÌÈˆÚ ÈÈÓ· „ÈÁ‡ ‡Ï ÔÙÂ‡· ‰ÂÂÏÓ ‡Â‰Â  calliprinos

 Ú˜¯˜  ÈÓ˙Î  Ì˘È  ÌÈˆÂÚÓ‰  ÌÈÓ˙Î‰  ÔÈ·  ÆÌÈ¯È˘  ¯˜ÈÚ·
 ÈÂÒÈÎ  ÆÌÈÈÂ·˘Ú  ÌÈÁÓˆ  ÈÈÓ·  ·È·‡·Â  Û¯ÂÁ·  ÌÈÒÏÎÂ‡Ó‰
 ¨πμ•–Î ‰È‰ ¨≤∞∞μ ÂÈ˙Ò· ‰˙È¯Î‰ ÈÙÏ ¨ÁË˘· ÈÏÏÎ‰ ÁÓÂˆ‰
 ±∞•–ÎÂ ÁÈ˘–È· ±∞•–Î ¨ÌÈÁÈ˘ ±μ•–Î ¨ÌÈˆÚ ∂∞•–Î ÌÎÂ˙Ó

ÆÌÈÈÂ·˘Ú ÌÈÓ˙Î

ÌÈÂ˙‰ ÛÂÒÈ‡Â ÈÂÒÈ‰ Í¯ÚÓ Æ≤
 ‰Ú·¯‡Î  Ï˘  ÁË˘·  ÌÈ˜ÂÏ·  ‰˘ÈÓÁ  ÂÓÂÒ  ¯˜ÁÓ‰  ¯˙‡·
 Æ®¯¢Ó ±¨∞∞∞©  ÌÂ„Î ˙Â· ˙Â˜ÏÁ Ú·¯‡Ï ˜ÏÂÁ ˜ÂÏ· ÏÎ ÆÌÂ„
 „Á‡ ˙‡ È‡¯˜‡ ÔÙÂ‡· ≤∞∞μ ÂÈ˙Ò· ‰Ï·È˜ ˜ÂÏ· ÏÎ· ‰˜ÏÁ ÏÎ
 ˙ÈÈÚ¯Â ÌÈˆÂÚÓ‰ ÌÈÁÓˆ‰ ÏÎ Ï˘ ‰˙È¯Î ®‡© ∫ÌÈ‡·‰ ÌÈÏÂÙÈË‰
 ª‰ÈÈÚ¯  ÌÚ  Í‡  ¨‰˙È¯Î  ‡ÏÏ  ®‚©  ª‰ÈÈÚ¯  ‡ÏÏ  ‰˙È¯Î  ®·©  ª¯˜·
 ¯˜· ˙ÈÈÚ¯Ï ÔÂ˙ ÁË˘‰ ÏÎ  ̆ÔÂÂÈÎÓ Æ‰ÈÈÚ  ̄‡ÏÏÂ ‰˙È¯Î ‡ÏÏ ®„©
 ¨‰˙È¯Î‰ ¯Á‡Ï ‰˘Î ¨≤∞∞∂ ıÈ˜· Æ‰ÈÈÚ¯‰ ‡ÏÏ ˙Â˜ÏÁ‰ Â¯„Â‚

 Æ‰˜ÏÁ ÏÎ· ÌÈÂÒÎÏ‡ È˘ Í¯Â‡Ï ÁÓÂˆ‰ ÈÂÒÈÎ ÈÊÂÁ‡ Â„„Ó
 ÈÓ˙Î — ‰ˆÂÚÓ ®‡© ∫ÌÈÓ˙Î ÈÒÂÙÈË È˘ Â¯˙Â‡ ‰˜ÏÁ ÏÎ·
 ÌÈÒÂÎÓ ÂÈ‰  ̆Â‡ ¨®ÈÂˆÓ ÔÂÏ‡© „Ú–È˜Â¯È ÌÈˆÚ· ÌÈÒÂÎÓ‰ Ú˜¯˜
 ÈÓ˙Î — ÈÂ·˘Ú ®·© ª‰Â˘‡¯‰ ‰˙È¯Î‰ ÈÙÏ „Ú–È˜Â¯È ÌÈˆÚ·
 ‰˙È¯Î‰  ÔÓÊ·  ÌÈˆÂÚÓ  ÌÈÁÓˆ·  ÏÏÎ  ÌÈÒÂÎÓ  ÂÈ‰  ‡Ï˘ Ú˜¯˜
 Â˙Â‡Ó  ÌÈÓ˙Î‰  ÏÎ  ÆÌÈÈÂ·˘Ú  ÌÈÁÓˆ·  ·È·‡·  ÌÈÒÏÎÂ‡ÓÂ
 ˙ÈÒÈÒ·‰  Ì‚„Ó‰  ˙„ÈÁÈ  ˙‡  ÌÈÂÂ‰Ó  ‰˜ÏÁ‰  ÍÂ˙·  ÒÂÙÈË‰
 Patch Type in a©  PTP  ÔÏ‰Ï  ¨‰˜ÏÁ·  Ì˙Î  ÒÂÙÈË  ‡È‰˘
 ¨Ó¢Ò  ≤∞™≤∞  Ï˘  ÌÈË¯„ÂÂ˜  È‡¯˜‡·  ÂÁÂ‰  PTP  ÏÎ·  Æ®Plot

 ‰˙˘Ú ÌÈÈÓ‰ ˙¯„‚‰ ÆÌÈÁÓˆ‰ ÈÈÓ ÏÎ Â¯ÙÒÂ Â¯„‚Â‰ Ì‰·˘
 ®±ππ∏©  ÔÈ„  ¨®±ππ±©  ÔÈ„Â  Ô˙Â„–ÔÂ¯·ÈÙ  Ï˘  ¯È„‚Ó‰  ÈÙ  ÏÚ
 Zohary & Feinbrun-Dothan Ï˘ Flora Palaestina ÈÙ ÏÚÂ

 Æ®±π∏∂≠±π∂∂©
 ≥∞–Ï  ÂÚ·˜ ®PTP–·  ÌÈË¯„ÂÂ˜‰ ¯ÙÒÓ©  Ì‚„Ó‰ Ï„Â‚  ˙‡
 ÆÌÈˆÂÚÓ PTP–· ÌÈË¯„ÂÂ˜ μ∞–Â ÌÈÈÂ·˘Ú PTP–· ÌÈË¯„ÂÂ˜
 Â˜„·˘ ÌÈÈÓ‰ Ï˘ ˙Â¯·Ëˆ‰‰ ˙ÂÓÂ˜Ú Ï˘ ÁÂ˙È  ÈÙÏ ¨˙‡Ê
 ÌÈË¯„ÂÂ  ̃≥∞ ÂÓ‚„ ‰·  ̆¨®≤∞∞∂ ·È·‡© ‰Â˘‡¯‰ ÌÂ‚È„‰ ˙ÂÚ·
 Ì‰ Ô‡Î ÌÈ‡·ÂÓ‰ ˙Â˜ÒÓ‰Â ÌÈÁÂ˙È‰ ¨˙Â‡ˆÂ˙‰ ÆPTP ÏÎ·
 ¨®≤∞∞∑ ·È·‡© ‰ÈÈ˘‰ ÌÂ‚È„‰ ˙ÂÚ Ï˘ ÌÂ‚È„‰ ˙Â‡ˆÂ˙ ÈÙ ÏÚ

 Æ¯Â„È‚‰Â ‰˙È¯Î‰ ÚÂˆÈ· ¯Á‡Ï ÈˆÁÂ ‰˘Î

®ES© ÌÈÈÂ·˘Ú‰ ÌÈÁÓˆ‰ Ï˘ Í¯ÚÂÓ‰ ÌÈÈÓ‰ ¯˘ÂÚ Æ≥
 ÏÎ·  Ú·˜  ®ES  ÔÏ‰Ï©  Í¯ÚÂÓ‰  ÌÈÈÂ·˘Ú‰  ÌÈÈÓ‰  ¯˘ÂÚ
 ÌÈÈÓ‰  Ï˘  ÌÂ‚È„‰  ˙Â‡ˆÂ˙  ÍÂ˙Ó  ®NΩ¥∞©  PTP’s–‰Ó  „Á‡
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ÔÂ¯ÈÓ ¯‰· ÈÂÎÈ˙–ÌÈ‰ ˘¯ÂÁ· ˙ÈÂ·˘Ú‰ ‰ÈÈÁÓˆ‰ ÏÚ Ì˙ÚÙ˘‰Â ÛÂ È·ˆÚÓÎ ÌÈˆÂÚÓ ÌÈÁÓˆ

 Ï˘  ˙Â¯·Ëˆ‰‰  ˙ÓÂ˜Ú  ÁÂ˙È  ÈÙÏ  ¨˙‡Ê  Æ„·Ï·  ÌÈÈÂ·˘Ú‰
 ·˘ÁÓ‰  ˙ÎÂ˙·  ®Species accumulation curve©  ÌÈÈÓ‰
 ÂÁ˙ÂÙ˘  ÌÈÈËÈÏ‡  ÌÈÏÎ·  ¨®Colwell, 2005©  EstimateS

 Species Richness Estimators  —  ÔÈÈÚ‰  Í¯ÂˆÏ  „ÁÂÈÓ·
 ÌÈÈ˘ Ï˘ ÚˆÂÓÓ· Â˘Ó˙˘‰ ÌÈÈÓ‰ ¯˘ÂÚ ˙Î¯Ú‰Ï Æ®SRE©
 ˙ÚÈ·˜ ¯Á‡Ï Æ®Chao, Jackknife© ¯˙ÂÈ· ÌÈÏ·Â˜Ó‰ SRE–‰Ó
 ÒÂÙÈË Ï˘ ‰ÚÙ˘‰‰ ‰Á˙Â  ÌÈÂ˘‰ PTP’s–‰  ¯Â·Ú ES  ÈÎ¯Ú
 ÆÌÈÈÓ‰  ¯˘ÂÚ  ÏÚ  ¨‰ÈÈÚ¯Â  ‰˙È¯Î  ÌÈÏÂÙÈË‰  È˘  Ï˘Â  Ì˙Î‰
 Æ®3-way ANOVA©  ÈÂÂÈÎ–˙Ï˙  ˙ÂÈÂÂ˘  ÁÂ˙È  ÚˆÂ·  ‰ÏÈÁ˙
 ¯˘ÂÚ  ÏÚ  ÚÈÙ˘‰Ï  ÈÂÙˆ  ÌÈˆÚ‰  Ï˘  È˙ÏÁ˙‰‰  ÈÂÒÈÎ‰  ÊÂÁ‡
 Æ˙ÂÈÂÂ˘‰  ÁÂ˙È  Ï„ÂÓ·  Covariate–Î  ÒÎÂ‰  ÔÎÏÂ  ÌÈÈÓ‰
 Ú·˜ Â˙¯Î ‡Ï˘ ˙Â˜ÏÁ· ÌÈˆÚ‰ Ï˘ È˙ÏÁ˙‰‰ ÈÂÒÈÎ‰ ÊÂÁ‡
 ÊÂÁ‡  ÆÂ„„Ó˘  ÌÈÂÒÎÏ‡‰  È˘  Ï˘  ÈÂÒÈÎ‰  ÈÊÂÁ‡  ÚˆÂÓÓÎ
 ‰Î¯Ú‰‰  ÈÙ  ÏÚ  Ú·˜  ˙Â˙Â¯Î‰  ˙Â˜ÏÁ·  È˙ÏÁ˙‰‰  ÈÂÒÈÎ‰
 ÏÚ ÂÚÈ·ˆ‰ ˙ÂÈÂÂ˘‰ ÁÂ˙È ˙Â‡ˆÂ˙ Æ‰˙È¯Î‰ ÔÓÊ· ‰˙˘Ú˘
 ¨ES ÈÎ¯Ú ÏÚ È˙ÏÁ˙‰‰ ÌÈˆÚ‰ ÈÂÒÈÎ ÊÂÁ‡ Ï  ̆˙˜‰·ÂÓ ‰ÚÙ˘‰
 ÈÂÒÈÎÏ ES  ÈÎ¯Ú ÔÈ· ®Pearson© ÌÈÓ‡˙Ó‰ ˙‡ Ì‚ Â˜„· ÔÎÏ
 PTP–‰ È‚ÂÒ ¯Â·Ú ÆPTP–‰ È‚ÂÒÓ „Á‡ ÏÎ· È˙ÏÁ˙‰‰ ÌÈˆÚ‰
 Ï˘  È˙ÏÁ˙‰‰  ÈÂÒÈÎ‰  ÔÈ·  ˙Â˜‰·ÂÓ  ˙ÂÈˆÏ¯Â˜  Â‡ˆÓ  Ì‰·˘
 ÚÂ·˜Ï ˙Ó ÏÚ ˙È¯‡ÈÏ ‰ÈÒ¯‚¯ ÂÎ¯Ú ¨ES ÈÎ¯Ú ÔÈ·Ï ÌÈˆÚ‰

ÆÌÈˆÚ‰ Ï˘ È˙ÏÁ˙‰‰ ÈÂÒÈÎ· ES ÈÎ¯Ú Ï˘ ˙ÂÏ˙‰ ˙‡

˙ÂÈÏÂÈˆ˜ÂÙ ˙ÂˆÂ·˜ Æ¥
 ˙Â¯È„˙·  ˘ÂÓÈ˘  ‡È‰  È‚ÂÏÂÈ·‰  ÔÂÂ‚Ó‰  ˙Î¯Ú‰Ï  ˙ÙÒÂ  Í¯„
 “Plant functional  ˙ÂÂ˘ ˙ÂÈÏÂÈˆ˜ÂÙ ˙ÂˆÂ·˜ Ï˘ ‰ÚÙÂ‰‰
 ˙ÂˆÂ·˜‰ ˙˜ÂÏÁ Æ®Box, 1996; Lavorel et al., 1997© types”

 Ï˘ ÌÈÈÁ ˙Â¯Âˆ ÏÚ ˙ÒÒ·˙Ó Â˘Ó˙˘‰ ‰·˘ ˙ÂÈÏÂÈˆ˜ÂÙ‰

 ÌÈÒÙËÓ  ¨®Tree saplings©  ÌÈˆÚ  ÈË·  ∫®±π≥¥©  Raunkiær

–„Á ÌÈÈÂ·˘Ú ¨®Dwarf shrubs© ÁÈ˘–È· ¨®Climbing plants©
 Perennial©  ÌÈÈ˙˘–·¯ ÌÈÈÂ·˘ÚÂ ®Annual herbs©  ÌÈÈ˙˘
 ‰Ï  ‰˙ÈÈ‰  ‡Ï˘  ÔÂÂÈÎÓ  ‰ÏÏÎ  ‡Ï  ÌÈÁÈ˘‰  ˙ˆÂ·˜  Æ®herbs

 È˙˘ „¯Ù· Â˜„· ¨ÍÎÏ ÛÒÂ· ÆÁÂ˙È‰ Í¯ÂˆÏ ˙˜ÙÒÓ ˙ÂÁÎÂ
 Annual©  ÌÈÈ˙˘–„Á  ÌÈÈ‚„  ∫ÌÈÈ‚„‰  ˙ÁÙ˘Ó  Ï˘  ˙ÂˆÂ·˜
 Æ®Perennial Gramineae©  ÌÈÈ˙˘–·¯  ÌÈÈ‚„Â  ®Gramineae

–·  ÌÈË¯„ÂÂ˜‰ ÊÂÁ‡ ‡Â‰ ‰Ê  ÁÂ˙È·  ˜„·˘ ÈÂÏ˙‰ ‰˙˘Ó‰
 ˙„ÈÁÈ Æ˙ÈÏÂÈˆ˜ÂÙ‰ ‰ˆÂ·˜‰ Ï˘ ˙ÂÁÎÂ ‰˙ÈÈ‰ Ì‰·˘ ¨PTP

 ‰ÏÈÁ  ̇Æ®NΩ¥∞© PTP ‡È‰ ˙ÈÏÂÈˆ˜ÂÙ ‰ˆÂ·  ̃ÏÎ ¯Â·Ú Ì‚„Ó‰
 CANOCO  ˙ÎÂ˙  ˙ÂÚˆÓ‡·  ¨˙ÈÂ˜  ‰ÈˆÈ„¯Â‡  ÂÚˆÈ·
 ÔÂÂÈÎÓ  ÆPTP’s–‰  ÏÏÎ  ¯Â·Ú  ®ter Braak & Smilauer, 1998©
 ÒÂÙÈË Ï˘ ˙Ú¯ÎÓ ‰ÚÙ˘‰ ÏÚ ÂÚÈ·ˆ‰ ‰ÈˆÈ„¯Â‡‰ ˙Â‡ˆÂ˙˘
 È˘Ó „Á‡ ÏÎ· ˙„¯Ù ‰˜È„· ÂÎ¯Ú ®‰ˆÂÚÓØÈÂ·˘Ú© Ì˙Î‰

 ÆÌÈÓ˙Î‰ ÈÒÂÙÈË

ÌÈ¯È„ ÌÈÈÓ Æμ
 „Â‡Ó  ÌÈ¯È„  Â‡  ÌÈ¯È„Î  ÌÈ‚ÂÂÒÓ‰  ÌÈÈÓ  Â˜„·  ‰Ê‰  ˜ÏÁ·
 ÌÈÈÓ‰  ˙˘˘  Â˜„·  Æ®±ππ±©  ÔÈ„Â  Ô˙Â„–Ô¯Â·ÈÈÙ  ÈÙ–ÏÚ
 ÂÏÏÎ  ÌÈÈÓ‰  Æ˙ÂÓÈ‚„  ±∞–Ó  ¯˙ÂÈ·  ÂÚÈÙÂ‰  ¯˘‡  ÌÈ¯È„‰
 Alyssum  ËÂ˘Ù  ÔÂÒÈÏ‡  ∫ÌÈÈ˙˘–„Á  ÌÈÈÂ·˘Ú  ÈÈÓ  ‰˘ÂÏ˘
 ¨®ÌÈ·ÈÏˆÓ© Arabis verna È·È·‡ ÒÈ·¯‡ ¨®ÌÈ·ÈÏˆÓ© simplex

 ‰˘ÂÏ˘Â  ®ÌÈÈ˙‡ÂÙ©  Galium divaricatum  ˙˜˘ÂÙÓ  ‰˜·„
 Asperula  ÔÂ·Ï‰  ˙ÈÒÙÒÁ  ∫ÌÈÈ˙˘–·¯  ÌÈÈÂ·˘Ú  ÈÈÓ
 Crepis reuteriana  ˙È¯ÂÈÎ  ˙ÈÒÈ  ¨®ÌÈÈ˙‡ÂÙ©  libanotica

 Brachypodium pinnatum  ‰ˆÂÓ  ¯ˆ˜ÂÚÂ  ®ÌÈ·Î¯ÂÓ©
 ÊÂÁ‡  ‡Â‰  ‰Ê  ÁÂ˙È·  ˜„·˘  ÈÂÏ˙‰  ‰˙˘Ó‰  Æ®ÌÈÈ‚„©
 ˙„ÈÁÈ  ÆÔÈÓ‰  Ï˘  ˙ÂÁÎÂ  ‰˙ÈÈ‰  Ì‰·˘  PTP–·  ÌÈË¯„ÂÂ˜‰
 Æ®NΩ¥∞©  PTP  ‡È‰  ÌÈ¯È„‰  ÌÈÈÓ‰Ó  ÔÈÓ  ÏÎ  ¯Â·Ú  Ì‚„Ó‰

 Æ˙ÂÈÏÂÈˆ˜ÂÙ‰ ˙ÂˆÂ·˜‰ ÈÂ˙ Ï˘ ‰ÊÏ ‰ÓÂ„· Í¯Ú ÁÂ˙È‰

˙Â‡ˆÂ˙

ÁÓÂˆ‰ ÈÂÒÈÎ Æ±
 ¥μ•  ÌÎÂ˙Ó  ¨∂¥•  ‰È‰  ÌÈˆÚ‰  ÈÂÒÈÎ  Â˙¯Î  ‡Ï˘  ˙Â˜ÏÁ·
 ÌÈ¯È˘  ÌÈˆÚ  ÈÈÓ  ±π•–Â  Quercus calliprinos  ÈÂˆÓ  ÔÂÏ‡
 ÚÏÂ˙‰  ÔÂÏ‡  ¨Pistacia palaestina  ˙ÈÏ‡¯˘È–ı¯‡  ‰Ï‡©
 Ò‚‡  ¨Crataegus aronia  ÈˆÂ˜  ¯¯ÊÂÚ  ¨Quercus boissieri

 È‡ÂÙ¯ ‰·Ï ¨Prunus ursina ·„‰ ÛÈÊ˘ ¨Pyrus syriaca È¯ÂÒ
 Æ®Cercis siliquastrum  ˘¯ÂÁ‰  ÏÈÏÎÂ  ¨Stirax officinalis

 Spartium ¨˘¯ÂÁ‰ Ì˙Â¯ÈÁ‡ ¯˜ÈÚ· ¨±∑• ‰È‰ ÌÈÁÈ˘‰ ÈÂÒÈÎ
 ‰¯ÈÚ˘ ‰„È˜Â Rhamnus punctata  „˜ÂÓ ¯Á˘‡ ¨junceum

 ‰¯ÈÒ  ¯˜ÈÚ·©  ±∞•  ÁÈ˘‰–È·  ÈÂÒÈÎ  ÆCalycotome villosa

 ÆCistus salviifolius, Cistus creticus ÌËÂÏ‰ ÈÈÓ È˘Â ¨˙ÈˆÂ˜
 ÌÈÈÂ·˘Ú· ·È·‡·Â Û¯ÂÁ· ÌÈÒÂÎÓ‰ Ú˜¯˜ ÈÓ˙Î ÂÈ‰ π•–Î ˜¯
 ÈÂÒÈÎ‰ ÊÂÁ‡ „ÓÚ Â˙¯Î˘ ˙Â˜ÏÁ· ¨˙Ú ‰˙Â‡· ÆÈÚÏÒ ÁË˘ Â‡

±≤∞

±∞∞

∏∞

∂∞

¥∞

≤∞

∞

ES

Woody  Herbaceous  

No removal Removal No removal Removal

No grazing Grazing

 ˙Â˜ÏÁ· ÈÂ·˘Ú‰Â ‰ˆÂÚÓ‰ Ì˙Î· ®Ô˜˙‰ ˙‡È‚˘Â© ÚˆÂÓÓ‰ ®ES© Í¯ÚÂÓ‰ ÌÈÈÂ·˘Ú‰ ÌÈÈÓ‰ ¯˘ÂÚ ∫± ¯ÂÈ‡
 NΩμ ‰„ÂÓÚ ÏÎ ¯Â·Ú ÆÌÈÏÂÙÈË‰ ¯Á‡Ï ÈˆÁÂ ‰˘Î ¨‰ÈÈÚ¯ ‡ÏÏÂ ‰ÈÈÚ¯ ÌÚ ¨‰˙È¯Î ‡ÏÏ ¨‰˙È¯Î ÌÚ

Figure 1: The average (and SE) estimated herbaceous species richness (ES) in woody and 

in herbaceous patches under removal, no removal, grazing and no grazing treatments, a 

year and a half after treatment application. N=5 for each column  
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 ¥•–Â  ÈÂˆÓ  ÔÂÏ‡  ±≤•  ÌÎÂ˙Ó  ¨±∂•  ÏÚ  ÌÈˆÚ‰  Ï˘  ÚˆÂÓÓ‰
 ∂∂•–ÎÂ  ±∞•  ÁÈ˘–È·  ¨∏•  ‰È‰  ÌÈÁÈ˘‰  Ï˘  ÈÂÒÈÎ  ¨ÌÈ¯È˘
 ËÚÓÂ ÌÈÈÂ·˘Ú· ·È·‡·Â Û¯ÂÁ· ‰ÒÂÎÓ‰ Ú˜¯˜ ÂÈ‰ ÁË˘‰Ó

ÆÌÈÚÏÒ

®ES© ÌÈÈÂ·˘Ú‰ ÌÈÁÓˆ‰ Ï˘ Í¯ÚÂÓ‰ ÌÈÈÓ‰ ¯˘ÂÚ Æ≤
 ‡ÏÏÂ  ÌÚ  ¨‰˙È¯Î  ‡ÏÏ  ‰ˆÂÚÓ‰  Ì˙Î·  ‰È‰  ¯˙ÂÈ·  ÍÂÓ‰  ES

 ‰Ó¯Ï  ‰ˆÂÚÓ‰  Ì˙Î·  ES  ˙‡  ‰˙ÏÚ‰  ‰˙È¯Î‰  ÌÏÂ‡  ¨‰ÈÈÚ¯
 Ï˘ ˙ÂÈÂÂ˘‰ ÁÂ˙È Æ®± ¯ÂÈ‡© ÈÂ·˘Ú‰ Ì˙Î‰ Ï˘ ÂÊÏ ‰ÓÂ„‰
 ‰ÈÈÚ¯Â  ‰˙È¯Î  ¨Ì˙Î‰  ÒÂÙÈË  ∫ÌÈ¯ÂË˜Ù‰  ˙˘ÂÏ˘  ˙ÂÚÙ˘‰
 ÌÈÈÂ·˘Ú‰ ÌÈÁÓˆ‰ Ï˘ ES ÈÎ¯Ú ÏÚ Ì‰ÈÈ· ˙ÂÈˆ˜‡¯ËÈ‡‰Â
 ¨‰˙È¯ÎÏ Æ®± ‰Ï·Ë© ˙ÂÂ˘‰ Ï˘ ‰Â·‚ ÊÂÁ‡ ¯È·Ò‰Â ˜‰·ÂÓ ‰È‰
 ‰˙È¯Î‰Â  Ì˙Î‰  ÒÂÙÈË  ÔÈ·  ‰Èˆ˜‡¯ËÈ‡ÏÂ  Ì˙Î‰  ÒÂÙÈËÏ
 ÈÂÒÈÎÏ Æ®± ¯ÂÈ‡ ¨± ‰Ï·Ë© ES ÈÎ¯Ú ÏÚ ˙˜‰·Ó ‰ÚÙ˘‰ ‰˙ÈÈ‰
 ÏÚ  ˙˜‰·ÂÓ  ‰ÚÙ˘‰  ‰˙ÈÈ‰  ‰˜ÏÁ‰  Ï˘  È¯Â˜Ó‰  ÌÈˆÚ‰
 ˙ÂÈˆÏ¯Â˜  Â‡ˆÓÂ  Â˜„·  ÔÎÏ  ¨®±  ‰Ï·Ë©  Covariate–Î  ES–‰
 Ì¯Ë ÌÈˆÚ‰ ÈÂÒÈÎ ÊÂÁ‡ ÔÈ·Ï ES ÈÎ¯Ú ÔÈ· ˙Â˜‰·ÂÓ ˙ÂÈÏÈÏ˘
 ‰ÈÈÚ¯  ‡ÏÏÂ  ‰˙È¯Î  ‡ÏÏ  ˙Â˜ÏÁ·  ‰ˆÂÚÓ‰  Ì˙Î·  ÌÈÏÂÙÈË‰
 ÌÚ ˙Â˙Â¯Î‰ ˙Â˜ÏÁ· ÈÂ·˘Ú‰ Ì˙Î·Â ®r=-0.881¨ p=0.049©
 ˙È·ÂÈÁ ‰ÈˆÏ¯Â˜ ‰‡ˆÓ ¨ÔÎ ÂÓÎ Æ®r=-0.901¨ p=0.037© ‰ÈÈÚ¯
 r=0.898¨©  ‰ÈÈÚ¯  ‡ÏÏ  ˙Â˙Â¯Î‰  ˙Â˜ÏÁ·  ‰ˆÂÚÓ‰  Ì˙Î·
 ‡·Ï  Ô˙È  ˙È¯‡ÈÏ‰  ‰ÈÒ¯‚¯‰  ˙Â‡ˆÂ˙  ÈÙ  ÏÚ  Æ®p=0.038

 ÊÂÁ‡ ÈÙ ÏÚ ÂÏÏ‰ ˙Â˜ÏÁ·Â ÌÈÓ˙Î· ES ÈÎ¯Ú ˙‡ ˜‰·ÂÓ ÔÙÂ‡·
Æ®≤ ¯ÂÈ‡© ‰˜ÏÁ· ÌÈˆÚ‰ Ï˘ È˙ÏÁ˙‰‰ ÈÂÒÈÎ‰

 ˙ÂÈÏÂÈˆ˜ÂÙ ˙ÂˆÂ·˜ Æ≥
 ˙ÂÈÏÂÈˆ˜ÂÙ‰  ˙ÂˆÂ·˜‰  Ï˘  ‰ˆÂÙ˙‰  ÔÈ·˘  ¯˘˜‰  ˙˜È„·Ï
 ÌÈÏÂÙÈË‰Â  Ì˙Î‰  ÒÂÙÈË  ÔÈ·Ï  ÌÈÁÓˆ‰  Ï˘  ˙ÂÂ˘‰
 ÏÏÎ  Ï˘  ÌÈÂ˙Ï  ®RDA©  ˙ÈÂ˜  ‰ÈˆÈ„¯Â‡  ÂÎ¯Ú  ÌÈÂ˘‰
 Æ®F=35.600¨ p=0.002©  ˙Â˜‰·ÂÓ  ÂÈ‰  ‰È˙Â‡ˆÂ˙Â  PTP’s–‰
 ®È˜ÙÂ‡‰©  ÔÂ˘‡¯‰  ‰ÈˆÈ„¯Â‡‰  ¯Èˆ  Ï˘  ˙ÈÂ˜‰  ‰Èˆ˜ÂÙ‰
 ˙ÂÈˆ˜ÂÙ‰ È˙˘Â ÌÈÂ˙‰ ÒÈÒ· Ï˘ ˙ÂÂ˘‰Ó πμÆ¥• ‰¯È·ÒÓ
 Ì˙Î‰  ÒÂÙÈË  Æ˙ÂÂ˘‰Ó  ππÆ∑•  ÂÈ„ÁÈ  ÌÈ¯Èˆ‰  È˘  Ï˘
 Ï˘  ®r=0.865©  È¯˜ÈÚ‰  ·ÈÎ¯Ó‰  ‡Â‰  ®ÈÂ·˘ÚÂ  ‰ˆÂÚÓ©
 ·ÈÎ¯‰  ‰˙ÈÈ‰  ‰˙È¯Î‰  ¨˙‡Ê  ˙ÓÂÚÏ  Æ®È˜ÙÂ‡‰©  È˘‡¯‰  ¯Èˆ‰
 ‰˙ÈÈ‰  ‰ÈÈÚ¯Ï  Æ®ÍÂ‡Ó‰©  È˘‰  ¯Èˆ‰  Ï˘  ®r=0.629©  È¯˜ÈÚ‰
 Æ®≥  ¯ÂÈ‡©  È˘‰  ¯Èˆ‰  ÏÚ  ®r=0.121©  „·Ï·  ‰ÎÂÓ  ‰ÚÙ˘‰
 ˙ÂÈÂ·˘Ú‰  ˙ÂÈÏÂÈˆ˜ÂÙ‰  ˙ÂˆÂ·˜‰  Ú·¯‡  Ï˘  Ô˙ÂÁÎÂ
 Â‡¯‰  ÁÈ˘‰–È·  ÆÈÂ·˘Ú‰  Ì˙ÎÏ  ¯Â¯·  ÔÙÂ‡·  ‰¯Â˘˜  ‰˙ÈÈ‰
 ‰¯Â˘˜ ‰˙ÈÈ‰ ÌÈÒÙËÓ‰ ˙ÂÁÎÂ Æ¯˙ÂÈ ‰˘ÏÁ Í‡ ¨‰ÓÂ„ ‰Ó‚Ó
 ¯˜ÈÚ·  Â‡ˆÓ  ÌÈˆÚ‰  ÈË·  Æ‰ˆÂÚÓ‰  Ì˙ÎÏ  ¯Â¯·  ÔÙÂ‡·
 Ï˘ ‰˜È„·‰ ˙˜ÓÚ‰Ï Æ®≥ ¯ÂÈ‡© ‰˙È¯Î‰ ‡ÏÏ ‰ˆÂÚÓ‰ Ì˙Î·
 Ï˘  ˙ÂÈÏÂÈˆ˜ÂÙ‰  ˙ÂˆÂ·˜‰  ˙ÂÁÎÂ  ÏÚ  ÌÈÏÂÙÈË‰  ˙ÚÙ˘‰
 ÒÂÙÈË ÏÎ Ï˘ ÌÈÂ˙Ï RDA ˙ÈÂ˜ ‰ÈˆÈ„¯Â‡ ÂÎ¯Ú ÌÈÁÓˆ‰
 ‰˙ÈÈ‰ ‡Ï ÈÂ·˘Ú‰ Ì˙Î‰ ÈÂ˙ Ï˘ ‰ÈˆÈ„¯Â‡‰ Æ„¯Ù· Ì˙Î
 ÏÚ  ˜‰·ÂÓ  ÔÙÂ‡·  ÂÚÈÙ˘‰  ‡Ï  ÌÈÏÂÙÈË‰  ¯ÓÂÏÎ  ¨˙˜‰·ÂÓ

Source df Mean Square F p

Corrected Model 8 4412.266 9.071 <0.001

Intercept 1 16857.57 34.655 <0.001

Tree cover (covariate) 1 2500.925 5.141 0.03

Grazing 1 739.507 1.52 0.227

 Removal 1 10662.801 21.92 <0.001

Patch type 1 9241.6 18.999 <0.001

Grazing * Removal 1 151.564 0.312 0.581

Grazing * Patch type 1 0.4 0.001 0.977

Removal * Patch type 1 12180.1 25.04 <0.001

Grazing * Removal * Patch type 1 44.1 0.091 0.765

Error 31 486.435

Total 40

Adjusted R Squared = 0.623

 ‰˙È¯Î  ¨®Patch type©  Ì˙Î‰  ‚ÂÒ  ∫Ï˘  ‰ÚÙ˘‰‰  ˙˜È„·Ï  ÈÂÂÈÎ–˙Ï˙  ˙ÂÈÂÂ˘  ÁÂ˙È  ˙Â‡ˆÂ˙  ∫±  ‰Ï·Ë
 ®Tree cover© ÏÂÙÈË‰ ÈÙÏ ÌÈˆÚ‰ ÈÂÒÈÎ ÊÂÁ‡Â Ì‰ÈÈ· ˙ÂÈˆ˜‡¯ËÈ‡‰ ¨®Grazing© ‰ÈÈÚ¯ ¨®Removal©
 ˙ÈËÒÈËËÒ  ˙Â˜‰·ÂÓ  ˙Â˘‚„ÂÓ‰  ˙ÂÚÙ˘‰‰  Æ®ES©  ÌÈÈÂ·˘Ú‰  ÌÈÁÓˆ‰  Ï˘  Í¯ÚÂÓ‰  ÌÈÈÓ‰  ¯˘ÂÚ  ÏÚ

®pº∞Æ∞μ©
Table 1: Three way ANOVA for testing the effects of: Patch type, tree removal, grazing 

and their interaction on the estimated species richness of herbaceous plants (ES), using 

pre-treatment tree cover as covariate 

 ÆÏÂÙÈË‰ Ì¯Ë ÌÈˆÚ‰ ÈÂÒÈÎ ÊÂÁ‡ ÔÈ·Ï ®ES© ‰˜ÏÁÏ Í¯ÚÂÓ‰ ÌÈÈÂ·˘Ú‰ ÌÈÈÓ‰ ¯˘ÂÚ ÔÈ· ˙ÂÏ˙‰ ∫≤ ¯ÂÈ‡
 ÈÂ·˘Ú ∫ÌÈÂ˘‰ ÌÈÓ˙Î‰ ÈÒÂÙÈË ¯Â·Ú ÂÏ·˜˙‰˘ ˙È¯‡ÈÏ‰ ‰ÈÒ¯‚¯‰ Ï˘ ˙Â˜‰·ÂÓ‰ ˙Â‡ÂÂ˘Ó‰ ˙Â‚ˆÂÓ
 ‰˙È¯ÎÂ ‰ÈÈÚ¯ ¨®XR© ‰ÈÈÚ¯ ‡ÏÏ ‰˙È¯Î ¨®XU© ‰˙È¯Î ‡ÏÏÂ ‰ÈÈÚ¯ ‡ÏÏ ∫˙ÂÂ˘‰ ÏÂÙÈË‰ ˙Â˜ÏÁ· ¨‰ˆÂÚÓÂ

 ®GR©
Figure 2: The relation between the estimated herbaceous species richness per plot (ES) 

and the pre-treatment percentage of tree cover in the plot. Significant equations of the 

linear regressions are presented for the herbaceous and woody patch-types under the 

various treatments: no grazing, no removal (XU), no grazing removal (XR) and grazing 

and removal (GR)  

Tree cover (%)
∞ ±∞ ≤∞ ≥∞ ¥∞ μ∞ ∂∞ ∑∞ ∏∞ π∞

y = 273.000 – 2.861x

R2 = 0.748,  p = 0.037

GR herbaceous

y = 30.822 + 0.288x

R2 = 0.701,  p = 0.049

XU woody

y = 32.523 + 0.884x

R2 = 0.742,  p = 0.038

XR woody

±≤∞

±∞∞

∏∞

∂∞

¥∞

≤∞

∞

ES
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ÔÂ¯ÈÓ ¯‰· ÈÂÎÈ˙–ÌÈ‰ ˘¯ÂÁ· ˙ÈÂ·˘Ú‰ ‰ÈÈÁÓˆ‰ ÏÚ Ì˙ÚÙ˘‰Â ÛÂ È·ˆÚÓÎ ÌÈˆÂÚÓ ÌÈÁÓˆ

 ÌÈÁÓˆ‰  Ï˘  ˙ÂÂ˘‰  ˙ÂÈÏÂÈˆ˜ÂÙ‰  ˙Â¯Âˆ‰  ˙ÂÁÎÂ
 Ì˙Î‰  ÈÂ˙  Ï˘  ‰ÈˆÈ„¯Â‡‰  ¨˙‡Ê  ˙ÓÂÚÏ  ÆÈÂ·˘Ú‰  Ì˙Î·
 ¨®F=30.638¨ p=0.002©  ˙˜‰·ÂÓ  ‰˙ÈÈ‰  ®¥  ¯ÂÈ‡©  ‰ˆÂÚÓ‰
 ®È˜ÙÂ‡‰©  ÔÂ˘‡¯‰  ‰ÈˆÈ„¯Â‡‰  ¯Èˆ  Ï˘  ˙ÈÂ˜‰  ‰Èˆ˜ÂÙ‰
 ˙ÂÁÎÂ  Ï˘  ÌÈÂ˙‰  ÒÈÒ··  ˙ÂÂ˘‰Ó  ππÆ∞•  ‰¯È·ÒÓ
 Ï˘ ˙ÂÈˆ˜ÂÙ‰ È˙˘Â ¨‰ˆÂÚÓ‰ Ì˙Î· ˙ÂÈÏÂÈˆ˜ÂÙ‰ ˙ÂˆÂ·˜‰
 ‡È‰  ‰˙È¯Î‰  Æ˙ÂÂ˘‰Ó ±∞∞Æ∞• ˙Â¯È·ÒÓ ÂÈ„ÁÈ  ÌÈ¯Èˆ‰  È˘
 ÔÂ˘‡¯‰  ‰ÈˆÈ„¯Â‡‰  ¯Èˆ  ÏÚ  ÚÈÙ˘Ó‰  È¯˜ÈÚ‰  ·ÈÎ¯‰
 ®r=0.417© È˘‰ ¯Èˆ‰ ÏÚ ¯˜ÈÚ· ‰ÚÈÙ˘‰ ‰ÈÈÚ¯‰ ¨®r=0.934©
–„Á‰  ÌÈÈÂ·˘Ú‰  Ï˘  Ì˙ÂÁÎÂ  ‰ˆÂÚÓ‰  Ì˙Î·  Æ®¥  ¯ÂÈ‡©
 ËÏÂ·  ÔÙÂ‡·  ‰¯Â˘˜  ‰˙ÈÈ‰  ÌÈÈ˙˘–„Á‰  ÌÈÈ‚„‰Â  ÌÈÈ˙˘
 Ì‚  ‰¯Â˘˜  ‰˙ÈÈ‰  ÌÈÈ˙˘–·¯‰  ˙ÂÁÎÂ˘  „ÂÚ·  ¨‰˙È¯ÎÏ
 ˙ÂÁÎÂ  ÆÁÈ˘‰–È· Ì‚ ‰˙ÂÁÙ ‰„ÈÓ· ÍÎÂ  ‰ÈÈÚ¯ ‡ÏÏ ÏÂÙÈËÏ
 ‰ÈÈÚ¯  ‡ÏÏ  ÏÂÙÈË·  ‰¯Â˘˜  ‰ˆÂÚÓ‰  Ì˙Î·  ÌÈÒÙËÓ‰
 ‰ÈÈÚ¯  ÌÚ  ‰˙È¯Î  ‡ÏÏ  ˙Â˜ÏÁ·  ¯˜ÈÚ·  ÂÈ‰  ÌÈˆÚ  ÈË·  ÂÏÈ‡Â

 Æ®¥ ¯ÂÈ‡©

 ÌÈ¯È„‰ ÌÈÈÓ‰ Æ¥
 ÌÈ¯„‚ÂÓ‰  ÌÈÁÓˆ‰  ÈÈÓ  Ï˘  ‰ˆÂÙ˙‰  ÔÈ·˘  ¯˘˜‰  ˙˜È„·Ï
 ÒÂÙÈË ÔÈ·Ï ®±ππ± ¨ÔÈ„Â Ô˙Â„–ÔÂ¯·ÈÈÙ ÈÙ–ÏÚ© Ï‡¯˘È· ÌÈ¯È„Î
 ®RDA©  ˙ÈÂ˜  ‰ÈˆÈ„¯Â‡  ÂÎ¯Ú  ÌÈÂ˘‰  ÌÈÏÂÙÈË‰Â  Ì˙Î‰
 ÂÈ‰ ‰ÈˆÈ„¯Â‡‰ ˙Â‡ˆÂ˙ Æ®μ ¯ÂÈ‡© PTP’s–‰ ÏÏÎ Ï˘ ÌÈÂ˙Ï
 ¯Èˆ  Ï˘  ˙ÈÂ˜‰  ‰Èˆ˜ÂÙ‰  ¨®F=2,272¨ p=0.004©  ˙Â˜‰·ÂÓ
 ¯˘˜‰ ÈÂ˙ Ï  ̆˙ÂÂ˘‰Ó ∑πÆμ• ‰¯È·ÒÓ ÔÂ˘‡¯‰ ‰ÈˆÈ„¯Â‡‰
 È˙˘Â ¨Â˜„·˘ ÌÈ¯ÂË˜ÙÏ ˙ÂÈÏÂÈˆ˜ÂÙ‰ ˙ÂˆÂ·˜‰ ˙ÂÁÎÂ ÔÈ·
 Æ˙ÂÂ˘‰Ó π∑Æ≥• ˙Â¯È·ÒÓ ÂÈ„ÁÈ ÌÈ¯Èˆ‰ È˘ Ï˘ ˙ÂÈˆ˜ÂÙ‰
 ÔÂ˘‡¯‰ ¯ÈˆÏ ¯˙ÂÈ· ÌÈÎÂÓÒ ®ÈÂ·˘ÚÂ ‰ˆÂÚÓ© Ì˙Î‰ ÒÂÙÈË
 ·ÈÎ¯‰  ‡È‰  ‰ÈÈÚ¯‰  Ær=0.611  Ï˘  ‰ÈˆÏ¯Â˜·  Â˙‡  ÌÈ‡ˆÓÂ
 ÔÂ·Ï‰ ˙ÈÒÙÒÁ Æ®μ ¯ÂÈ‡© ®r=0.295© È˘‰ ¯Èˆ‰ Ï˘ È¯˜ÈÚ‰
 ÌÈ¯È„‰ ÌÈÈÓ‰ ÔÈ·Ó „ÈÁÈ‰ ÔÈÓ‰ ‡È‰ ®Asperula libanotica©
 ¯‡˘  Ï˘  Ì˙ÂÁÎÂ  Æ‰ˆÂÚÓ‰  Ì˙ÎÏ  ‰¯Â˘˜  ‰˙ÈÈ‰  Â˙ÂÁÎÂ˘
 ÒÈ·¯‡  ÌÎÂ˙Ó  ¯˘‡Î  ÈÂ·˘Ú‰  Ì˙ÎÏ  ‰¯Â˘˜  ‰˙ÈÈ‰  ÌÈÈÓ‰
 Brachypodium©  ‰ˆÂÓ  ¯ˆ˜ÂÚÂ  ®Arabis verna©  È·È·‡

No removal

Tree saplings Grazing

Climbing plants

Woody No grazing

Removal

Herbaceous

Dwarf
shrubs
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Gramineae

Per. Gramineae

Annual
herbs
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herbs

≠∞Æ±

≠∞
Æ±

±Æ∞

±Æ
∞
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Tree saplings
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Dwarf shrubsAnn. Gramineae

Annual herbs

Perennial herbs

≠∞Æ±

≠∞
Æ±

±Æ∞

±Æ
∞

Per. Gramineae

 Ann.©  ÌÈÈ˙˘–„Á  ÌÈÈ‚„  ∫ÌÈÁÓˆ‰  Ï˘  ˙ÂÈÏÂÈˆ˜ÂÙ‰  ˙ÂˆÂ·˜‰  Ï˘  ÔÓÂ˜ÈÓ  ∫≥  ¯ÂÈ‡
 Climbing©  ÌÈÒÙËÓ  ¨®Annual herbs©  ÌÈÈ˙˘–„Á  ÌÈÈÂ·˘Ú  ¨®Graminaeae

 ÌÈÈÂ·˘Ú ¨®Per. Gramineae© ÌÈÈ˙˘–·¯ ÌÈÈ‚„ ¨®Dwarf shrubs© ÁÈ˘–È· ¨®plants

 ¯Â˘ÈÓ· ÌÈ¯ÂË˜ÂÂÎ ÌÈÓÂÒÓ‰ ®Tree saplings© ÌÈˆÚÂ ®Perennial herbs© ÌÈÈ˙˘–·¯
 ®Herbaceous© ÈÂ·˘Ú ∫Ì˙Î‰ ÈÒÂÙÈË Ï  ̆ÌÓÂ˜ÈÓÏ ˙ÈÒÁÈ ®RDA© ˙ÈÂ˜‰ ‰ÈˆÈ„¯Â‡‰
 ÌÈÓÂÒÓ©  ®Removal©  ‰˙È¯Î‰Â  ®Grazing©  ‰ÈÈÚ¯‰  ÈÏÂÙÈË  Ï˘Â  ®Woody©  ‰ˆÂÚÓÂ

®ÌÈ˘ÏÂ˘ÓÎ
Figure 3: Location of the plant functional types: Ann. Graminaeae, 

Per. Graminaeae, Annual herbs, Perennial herbs, Climbing plants, Dwarf 

shrubs and Tree saplings, marked as vectors on the canonic ordination 

plane (RDA), relative to the location of the patch-types: Woody 

and Herbaceous, and the treatments: Grazing, Removal (marked as 

triangles)

 Ann.©  ÌÈÈ˙˘–„Á ÌÈÈ‚„ ∫ÌÈÁÓˆ‰ Ï˘ ˙ÂÈÏÂÈˆ˜ÂÙ‰ ˙ÂˆÂ·˜‰ Ï˘ ÔÓÂ˜ÈÓ  ∫¥  ¯ÂÈ‡
 Climbing©  ÌÈÒÙËÓ  ¨®Annual herbs©  ÌÈÈ˙˘–„Á  ÌÈÈÂ·˘Ú  ¨®Graminaeae

 ÌÈÈÂ·˘Ú ¨®Per.Gramineae© ÌÈÈ˙˘–·¯ ÌÈÈ‚„ ¨®Dwarf shrubs© ÁÈ˘–È· ¨®plants

 ‰ˆÂÚÓ‰  Ì˙Î·  Â‡ˆÓ˘  ¨®Tree saplings©  ÌÈˆÚÂ  ®Perennial herbs©  ÌÈÈ˙˘–·¯
 Ï˘ ÌÓÂ˜ÈÓÏ ˙ÈÒÁÈ ®RDA© ˙ÈÂ˜‰ ‰ÈˆÈ„¯Â‡‰ ¯Â˘ÈÓ· ÌÈ¯ÂË˜ÂÂÎ ÌÈÓÂÒÓ‰ ¨„·Ï·
 ‰˙È¯Î ‡ÏÏÂ ®Removal© ‰˙È¯Î ¨®No grazing© ‰ÈÈÚ¯ ‡ÏÏ ¨®Grazing© ‰ÈÈÚ¯‰ ÈÏÂÙÈË

 ®ÌÈ˘ÏÂ˘ÓÎ ÌÈÓÂÒÓ© ®No removal©
Figure 4: Location of the plant functional types: Ann. Graminaeae, Per. 

Graminaeae, Annual herbs, Perennial herbs, Climbing plants, Dwarf 

shrubs and Tree saplings, growing in the woody patch only, marked as 

vectors on the canonic ordination plane (RDA), relative to the location of 

the treatments: Grazing, No grazing, Removal  and No removal (marked 

as triangles) 
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≠∞Æ±
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±Æ∞

±Æ
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A. simplex
C. reuteriana

G. divaricatum
A. verna

B. pinnatum

 ¨®Alyssum simplex©  ËÂ˘Ù  ÔÂÒÈÏ‡  ∫Ï‡¯˘È·  ÌÈ¯È„‰  ÌÈÈÓ‰  Ï˘  ÌÓÂ˜ÈÓ  ∫μ  ¯ÂÈ‡
 ˙ÈÒÙÒÁ  ¨®Galium divaricatum©  ˙˜˘ÙÓ  ‰˜·„  ¨®Arabis verna©  È·È·‡  ÒÈ·¯‡
 ‰ˆÂÓ ¯ˆ˜ÂÚÂ ®Crepis reuteriana© ˙È¯ÂÈÎ ˙ÈÒÈ ¨®Asperula libanotica© ÔÂ·Ï‰
 ˙ÈÂ˜‰  ‰ÈˆÈ„¯Â‡‰  ¯Â˘ÈÓ·  ÌÈ¯ÂË˜ÂÂÎ  ÌÈÓÂÒÓ  ¨®Brachypodium pinnatum©
 ®Woody© ‰ˆÂÚÓÂ ®Herbaceous© ÈÂ·˘Ú ∫Ì˙Î‰ ÒÂÙÈË Ï˘ ÌÓÂ˜ÈÓÏ ˙ÈÒÁÈ ®RDA©
 ‡ÏÏÂ ®Removal© ‰˙È¯Î ¨®No grazing© ‰ÈÈÚ¯ ‡ÏÏ ¨®Grazing© ‰ÈÈÚ¯‰ ÈÏÂÙÈË Ï˘Â

®ÌÈ˘ÏÂ˘ÓÎ ÌÈÓÂÒÓ© ®No removal© ‰˙È¯Î
Figure 5: Location of the rare plant species (in Israel): Alyssum simplex, 

Arabis verna, Asperula libanotica, Brachypodium pinnatum, Crepis 

reuteriana and Galium divaricatum (marked as vectors) on the canonic 

ordination plane (RDA), relative to the location of the patch-types: woody 

and herbaceous, and the location of the treatments: Grazing, No grazing, 

Removal and No removal (marked as triangles)

 Ì˙ÓÂÚÏÂ ‰ÈÈÚ¯ ÌÚ ˙Â˙Â¯Î ˙Â˜ÏÁÏ ‰ÈÈË Â‡¯‰ ®pinnatum

 Crepis©  ˙È¯ÂÈÎ  ˙ÈÒÈÂ  ®Alyssum simplex©  ËÂ˘Ù  ÔÂÒÈÏ‡
 Æ‰ÈÈÚ¯ ‡ÏÏ ˙Â˙Â¯Î È˙Ï· ˙Â˜ÏÁÏ ÂË ®reuteriana

 ÔÂÈ„

 ÂÈ‰  ‰˙È¯ÎÏÂ  Ì˙Î‰  ÒÂÙÈËÏ  ¨¯˜ÁÓ‰  ˙Â¯Ú˘‰Ï  Ì‡˙‰·
 ‰Ï·Ë  ¨±  ¯ÂÈ‡©  ®ES©  ÌÈÈÓ‰  ¯˘ÂÚ  ÏÚ  ˙Â˜‰·ÂÓ  ˙ÂÚÙ˘‰
 ÔÈ·˘ ‰Èˆ˜‡¯ËÈ‡‰ Ï˘ ‰˙ÈÈ‰  ˙È¯˜ÈÚ‰ ‰ÚÙ˘‰‰ ÌÏÂ‡ Æ®±
 F  ÈËÒÈËËÒ‰  Ï˘  ÂÎ¯Ú  ÈÙ  ÏÚ©  Ì˙Î‰  ÒÂÙÈË  ÔÈ·Ï  ‰˙È¯Î‰
 ÈÎ¯Ú ÏÚ Ì˙Î‰ ÒÂÙÈË Ï˘ ‰ÚÙ˘‰‰˘ ÔÂÂÈÎÓ ˙‡Ê ¨®± ‰Ï·Ë·
 Ï˘ ‰ÚÙ˘‰‰Â Â˙¯Î ‡Ï˘ ˙Â˜ÏÁ· ˜¯Â Í‡ ÈÂËÈ· È„ÈÏ ‰‡· ES

 ÍÎÏ ‰·ÈÒ‰ Æ‰ˆÂÚÓ‰ Ì˙Î· ˜¯Â Í‡ ÈÂËÈ· È„ÈÏ ‰‡· ‰˙È¯Î‰
 ˙Â·˜Ú· ‰ˆÂÚÓ‰ Ì˙ÎÏ Â¯„Á˘ ÌÈ·¯‰ ÌÈ˘„Á‰ ÌÈÈÓ‰ ‡È‰
 ÌÈÈÓ‰ ¯˘ÂÚ ˙‡ ˙ÈËÓ¯„ ‰¯Âˆ· ÍÎ· ÂÏÈ„‚‰Â ÌÈˆÚ‰ ˙˙È¯Î
 ¯˘ÂÚ Ô‰ÈÙÏ ÂÏ˘ ˙ÂÊ˙ÂÙÈ‰‰ ˘Â˘È‡Ï ÛÒÂ· ÆÂÏ‡‰ ÌÈÓ˙Î·
 ÈÂ·˘Ú‰  Ì˙Î·  ¯˘‡Ó  ¯˙ÂÈ  ÍÂÓ  ‰ˆÂÚÓ‰  Ì˙Î·  ÌÈÈÓ‰
 ¨‰Â˘‡¯Ï ˙Â‡¯Ó ˙Â‡ˆÂ˙‰ ¨ÌÈÈÓ‰ ¯˘ÂÚ ˙‡ ‰ÏÚ  ̇‰˙È¯Î‰Â
 ıÚ‰ ˙˙È¯Î ¯Á‡Ï ÈˆÁÂ ‰˘Î Ï˘ ˙ÈÒÁÈ ¯ˆ˜ ÔÓÊ ˜¯Ù· È„˘
 ‰˙ÈÈ‰˘  ˙Ú¯ÎÓ‰  ‰ÚÙ˘‰‰  ˙‡  ˜ÂÁÓÏ  ˙Ó  ÏÚ  ÛÂ‰  ·ˆÚÓ
 ÍÎÓ  „ÂÓÏÏ  Ô˙È  ÆÈÂ·˘Ú‰  ÁÓÂˆ‰  Ï˘  ÌÈÈÓ‰  ¯˘ÂÚ  ÏÚ  ÂÏ
 ÁÓˆ‰  È„È  ÏÚ  ÛÂ‰  ·ÂˆÈÚ·  ‰ÙÂÁ‰  Ï˘  ÚÈ¯ÎÓ‰  „È˜Ù˙‰  ÏÚ
 ‰‡ˆÓ  ‡Ï  ¨¯˜ÁÓ‰  ˙¯Ú˘‰Ï  „Â‚È·  ¨˙‡Ê  ˙ÓÂÚÏ  Æ‰ˆÂÚÓ‰

 ÆES Í¯ÚÂÓ‰ ÌÈÈÓ‰ ¯˘ÂÚ ÏÚ ‰ÈÈÚ¯‰ Ï˘ ˙˜‰·ÂÓ ‰ÚÙ˘‰
 ÁË˘·  ÌÈˆÚ‰  ÈÂÒÈÎ  ÊÂÁ‡Ï˘  ˙Â„ÓÏÓ  ¯˜ÁÓ‰  ˙Â‡ˆÂ˙
 Ï˘ ‰·Á¯‰ ‰Ï‡˜Ò· ®ES©  ÌÈÈÓ‰ ¯˘ÂÚ ÏÚ ˙Ú¯ÎÓ ‰ÚÙ˘‰
 ¯˘ÂÚ  Æ®±  ‰Ï·Ë©  ÌÈÏÂÙÈË‰  ¯Á‡Ï  ‰˘  ®¯¢Ó  ±¨∞∞∞©  ‰˜ÏÁ‰
 ‰È‰ ®GR© ‰˙È¯Î‰Â ‰ÈÈÚ¯‰ ˙Â˜ÏÁ· ÈÂ·˘Ú‰ Ì˙Î· ÌÈÈÓ‰
 ¯ÂÈ‡© ‰˙È¯Î‰ Ì¯Ë ÌÈˆÚ‰ ÈÂÒÈÎ ÊÂÁ‡ ÌÚ ˙ÈÏÈÏ˘ ‰ÈˆÏ¯Â˜·
 ‰È‰ ‰˜ÏÁ· ÌÈˆÚ‰ ÈÂÒÈÎ  ÊÂÁ‡˘ ÏÎÎ˘ ¨‡È‰ ÍÎÏ  ‰·ÈÒ‰ Æ®≤
 ÔË  ̃ÏÏÂÎ‰ ÌÁË˘  ̆ÌÈÈÂ·˘Ú ÌÈÓ˙Î ˙ÂÁÙ ‰· ÂÈ‰ ¨¯˙ÂÈ ‰Â·‚
 ‰˙Â‡Ó Æ¯˙ÂÈ  ÍÂÓ‰  ÌÈÈÓ‰ ¯˘ÂÚ·  ÈÂËÈ·  È„ÈÏ  ‡·  ‰ÊÂ  ¯˙ÂÈ
 ÈÂÒÈÎ‰ ÊÂÁ‡· ‰ÈÈÏÚ‰ ÌÚ ÌÈÈÓ‰ ¯ÙÒÓ· ‰ÈÈÏÚ ‰˙ÈÈ‰ ‰·ÈÒ
 ‰ÈÈÚ¯ ‡ÏÏ ‰˙È¯Î‰ ˙Â˜ÏÁ· ÌÈˆÂÚÓ‰ ÌÈÓ˙Î· ‰˙È¯Î‰ Ì¯Ë
 Ï˘ ÈÂÒÈÎ‰ ÊÂÁ‡Ï ÌÈÈÓ‰ ¯˘ÂÚ ÔÈ·˘ ÈÏÈÏ˘‰ ¯˘˜‰ Æ®≤ ¯ÂÈ‡©
 ‡ÏÏ ‰˙È¯Î ‡ÏÏ ˙Â˜ÏÁ· ‰ˆÂÚÓ‰ Ì˙Î· ‰˙È¯Î‰ Ì¯Ë ÌÈˆÚ‰
 ‰‡¯Î  ˙ÂÂ‰Ó  ÌÈˆÚ‰  ˙Â¯Óˆ˘  ¨ÍÎ·  ¯·ÒÂÓ  ®≤  ¯ÂÈ‡©  ‰ÈÈÚ¯
 ¯‚‡Ó  ÍÂ˙Ó  ÌÈÈÓ  ˙ÒÈÎ  „‚Î  ¨ÛÈ˜Ú  Â‡  ¯È˘È  ¨ÏÈÚÈ  ÔÒÓ
 ÏÚ  ‰ÚÙ˘‰  ÌÈˆÚÏ  ¨ÔÎ  ÂÓÎ  ÆÈÓÂ˜Ó‰  ¯‚‡ÓÏ  È¯ÂÊ‡‰  ÌÈÈÓ‰
 ÌÈÏÈËÓ  Ì‰˘  Ïˆ‰  È„È  ÏÚ  Ì˙ÂÎ˘·˘  ÌÈÈÂ·˘Ú‰  ÌÈÓ˙Î‰
 ‰ÏÂÚ ÂÊ ‰ÚÙ˘‰ ¨ÌÂÈ‰ Ï˘ ˙ÂÂ˘ ˙ÂÚ˘· È˜ÏÁ ÔÙÂ‡· Ì‰ÈÏÚ
 ˙Â¯Ú˘‰Ï ˙ÂÓÈ‡˙Ó ˙Â‡ˆÂ˙‰ ÆÏ„‚ ÌÈˆÚ‰ ÈÂÒÈÎ ÊÂÁ‡˘ ÏÎÎ
 ÛÂ‰  È·ˆÚÓ  ÌÈˆÚÏ  ÒÁÈÈÓ‰  ®Shachak et al., 2008©  Ï„ÂÓ‰

 ÆÌÈÈÓ‰ ÔÂÈÒ ÏÚ ‰ÚÙ˘‰
 ˙ÈÏ‡Èˆ¯ÙÈ„  ‰ÚÙ˘‰ ‰‡ˆÓ  ¨¯˜ÁÓ‰ ˙Â¯Ú˘‰Ï Ì‡˙‰·
 ˙ÂˆÂ·˜‰  Ï˘  ˙ÂÁÎÂ‰  ÊÂÁ‡  ÏÚ  ÌÈÏÂÙÈË‰Â  Ì˙Î‰  ‚ÂÒ  Ï˘

 ÌÈÈÂ·˘Ú‰  ÌÈÈÓ‰  ÏÎ  Ï˘  ˙ÂÁÎÂ‰  Æ˙ÂÂ˘‰  ˙ÂÈÏÂÈˆ˜ÂÙ‰
 ˙‡  ˙ÂÓ‡Â˙‰  ˙Â‡ˆÂ˙  ¨‰ˆÂÚÓ‰  Ì˙Î·  ¯˙ÂÈ  ‰ÎÂÓ  ‰˙ÈÈ‰
 Holzapfel© ÈÂÎÈ˙–ÌÈ ÌÈÏ˜‡· ˘¯ÂÁ È·‚Ï ÌÈÓ„Â˜‰ ÌÈ‡ˆÓÓ‰
 ˙È·ÂÈÁ  ‰ÚÙ˘‰  ‰ˆÂÚÓ‰  Ì˙ÎÏ  ‰˙ÈÈ‰  ¨ÈÂÙˆÎ  Æ®et al., 2006

 Ï˘  ‰‰Â·‚‰  ˙ÂÁÎÂ‰  Æ®≥  ¯ÂÈ‡©  ÌÈˆÚ‰  ÈË·Â  ÌÈÒÙËÓ‰  ÏÚ
 ‰ˆÂÚÓ‰ Ì˙Î· ˙Â˙Â¯Î‰ ˙Â˜ÏÁ‰ ÏÎ· ÌÈÈÂ·˘Ú‰ ˙ÂˆÂ·˜ ÏÎ
 ˙Ú·Â  ¨®‰ÈÈÚ¯  ÈÏ·Â  ÌÚ©  ˙Â˙Â¯Î  È˙Ï·‰  ˙Â˜ÏÁ‰  ˙ÓÂÚÏ
 ‰ˆÙ‰ ˙Â„ÈÁÈÏ ÈÊÈÙ ÌÂÒÁÓ ‰˙ÈÈ‰˘ ıÚ‰ ˙ÙÂÁ Ï˘ ‰¯Ò‰‰Ó
 ‰‡¯Î  ÂÚÈÙ˘‰  ‡Ï  ‰Ï‡‰  ÌÈÓ¯Â‚‰  Æ‰Ï„‚˘  ¯Â‡‰  ˙ÂÓÎÓÂ
 ÌÈÏÂÙÈË‰ Ï˘ ‰ÚÙ˘‰ Â· ‰˙ÈÈ‰ ‡Ï ÔÎÏÂ ÈÂ·˘Ú‰ Ì˙Î‰ ÏÚ
 ˙ÈÏÈÏ˘ ‰ÚÙ˘‰ ‰˙ÈÈ‰ ‰ÈÈÚ¯Ï ÆÌÈÈ˙˘–„Á‰ ÌÈÈÂ·˘Ú‰ ÏÚ
 ˜¯Â  Í‡  ÌÏÂ‡  ¨ÌÈÈ˙˘–„Á‰  ÌÈÈÂ·˘Ú‰  ÏÏÎ  ÏÚ  ˙˜‰·ÂÓ
 Í˘Ó˘ ¯˜·‰ È„È ÏÚ Ì˙Ù„Ú‰ ÏÏ‚· ‰‡¯Î ¨˙Â˙Â¯Î‰ ˙Â˜ÏÁ·
 ÔÈÁ·‰Ï Ô˙È ‰˙È¯Î‰ ¯Á‡Ï ‰  ̆ÆÂÏ‡‰ ˙Â˜ÏÁ· ˙ÂÚ¯Ï „ÁÂÈÓ·
 ÔÂÏ‡ Ï˘ ÂÈ‰ Ì˙È·¯Ó˘ ¨ÌÈˆÚ‰ ÈË· ¯ÙÒÓ· ˙ÈËÒ¯„ ‰„È¯È·
 ¨‡È‰  ÍÎÏ  ‰·ÈÒ‰  Æ˙Â˙Â¯Î‰  ˙Â˜ÏÁ·  ‰ˆÂÚÓ‰  Ì˙Î·  ¨ÈÂˆÓ
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 Ì‰˘ ÌÂ˘Ó Ú˜¯˜· ÌÈÚ¯Ê‰ ˜·· ÌÈÁÎÂ ÌÈ‡ ÌÈˆÚ‰ ÈÚ¯Ê˘
 ‰ËÈ·‰ ÔÎÏ ¨ÌÈÚ¯Ê ÈÏÎÂ‡ È„È ÏÚ ÌÈÙ¯Ë Ì‰˘ Â‡ ÌÈÓÈ È¯ˆ˜
 ÛÒÂ·Â ‰Â¯Á‡‰ ‰ÂÚ‰ Ï˘ ‰ˆÙ‰ ˙Â„ÈÁÈÓ ¯˜ÈÚ· ‡È‰ Ì‰Ï˘
 ÈË·  ˙ÂÁÎÂ·  ‰„È¯ÈÏ  Æ˙Ï·‚ÂÓ  ‰‡¯Î  ·Á¯Ó·  Ì˙ˆÂÙ˙  ÍÎÏ
 ¨ÏÂÙÈËÏ  ˙Â¯Â˘˜ ÔÈ‡˘ ˙ÂÙÒÂ  ˙Â·ÈÒ  ˙ÂÈ‰Ï  ˙ÂÏÂÎÈ  ÌÈˆÚ‰
 ˘„Á‰ Ì˙Î· ÂËÏ˘˘ ÌÈÈÂ·˘Ú‰ ÌÚ ÍÂÓ ˙Â¯Á˙ ¯˘ÂÎ ÂÓÎ
 ÌÈË·‰ Â‡ ÌÈÚ¯Ê‰ Ï  ̆‰ÎÂÓ ˙Â„È¯  ̆Â‡ ‰˙È¯Î‰ ¯Á‡Ï ¯ˆÂ˘
 Ì˙Î·  ‰‰Â·‚  ˙ÂÁÎÂ  ˙ÏÚ·  ‰ÈÈ˘‰  ‰ˆÂ·˜‰  Æ˘„Á‰  Ì˙Î·
 ‰˙È¯Î‰Ó ‰ÚÙ˘Â‰ ‡Ï Ì˙ÂÁÎÂ˘ ÌÈÒÙËÓ‰ ‰˙ÈÈ‰ ‰ˆÂÚÓ‰
 ‰ˆÂÚÓ‰ Ì˙Î‰Â ÌÈÒÙËÓ‰ ÌÂ˜ÈÓ ÔÈ· È·Á¯Ó‰ ¯˘˜‰ Æ®≥ ¯ÂÈ‡©
 ˙È·¯ÓÏ  ˘È˘  ÌÈÈÒÈÒÚ‰  ˙Â¯ÈÙ‰  È„È  ÏÚ  ¯·ÒÂÓ  ˙ÂÈ‰Ï  ÏÂÎÈ
 ÏÚ ˙ÂÎÂ˘ Ô˙È·¯Ó˘ ÌÈ¯ÂÙÈˆ È„È ÏÚ ÌÈˆÙÂÓ ¯˘‡ ¨ÌÈÒÙËÓ‰
 ˙ÈÏÈÏ˘ ‰ÚÙ˘‰ ‰˙ÈÈ‰ ‰ÈÈÚ¯Ï Æ®Izhaki et al., 1991© ÌÈˆÚ‰
 ÌÈ¯·Ò‰  ‰ÓÎ  ÍÎÏÂ  ®¥  ¨≥  ÌÈ¯ÂÈ‡©  ÌÈÒÙËÓ‰  ˙ÂÁÎÂ  ÏÚ
 ¨¯˜·‰  È„È  ÏÚ  Û„ÚÂÓ  ÔÂÊÓ  Ì‰  ÌÈÒÙËÓ‰˘  ÔÎ˙ÈÈ  ∫ÌÈÈ¯˘Ù‡
 ˙Â˘„Á˙‰‰ ÈˆÈ ÌÈÒÙËÓ‰ Ï˘ È‚ÂÏÂÙ¯ÂÓ‰ ‰·Ó‰ ÏÏ‚·˘ Â‡
 Ì¯Â‚‰ ¯·„ ¨„Â‡Ó ‰‰Â·‚ ˙Â¯È„˙· ¯˜·‰ È„È ÏÚ ÌÈÚ‚Ù Ì‰Ï˘
 Hadar, Noy-Meir & Perevolotsky,© ÌÈÒÙËÓ Ï˘ ‰˙ÂÓ˙Ï

 Æ®1999; Lavorel, McIntyre & Grigulis, 1999

 Ì˙Î‰ ÒÂÙÈËÓ ÈÏ‡Èˆ¯ÙÈ„ ÔÙÂ‡· ÂÚÙ˘Â‰ ÌÈ¯È„‰ ÌÈÈÓ‰
 ¨Ï˘ÓÏ ¨ÍÎ Æ˙ÂÈ„ÂÁÈÈ ˙Â˘È ÈÏÚ· Ì‰ ¯ÓÂÏÎ ¨ÌÈÂ˘‰ ÌÈÏÂÙÈË‰Â
 ˙Â˜ÏÁ·  ÈÂ·˘Ú‰ Ì˙Î·  ¯˙ÂÈ  ‰‰Â·‚  ˙ÂÁÎÂ  ËÂ˘Ù  ÔÂÒÈÏ‡Ï
 È·È·‡  ÒÈ·¯‡ÏÂ  ‰ˆÂÓ  ¯ˆ˜ÂÚÏ  Æ‰˙È¯Î  ‡ÏÏÂ  ‰ÈÈÚ¯  ‡ÏÏ
 ÌÚ  ˙Â˙Â¯Î‰  ˙Â˜ÏÁ·  ÈÂ·˘Ú  Ì˙Î·  ‰‰Â·‚  ˙ÂÁÎÂÏ  ‰ÈÈË
 ‰ˆÂÚÓ‰ Ì˙Î· ¯˙ÂÈ ‰‰Â·‚ ˙ÂÁÎÂ ÔÂ·Ï‰ ˙ÈÒÙÒÁÏÂ ‰ÈÈÚ¯

 Æ®μ ¯ÂÈ‡©

˙Â˜ÒÓÂ ÌÂÎÈÒ

 ‰ÚÙ˘‰‰ ˙‡ ˙ÈÚÓ˘Ó–„Á ‰¯Âˆ· ˙ÂÓÈ‚„Ó ¯˜ÁÓ‰ ˙Â‡ˆÂ˙
 ÌÈÈÂ·˘Ú‰ ÌÈÁÓˆ‰ ÈÈÓ ¯˘ÂÚ ÏÚ „Ú‰–È˜Â¯È ÌÈˆÚ‰ Ï  ̆‰·¯‰
 ÛÂ‰ È·ˆÚÓ ˙˙È¯Î Ï˘ ‰¯Â¯·‰ ‰ÚÙ˘‰‰ ÆÈÂÎÈ˙–ÌÈ‰ ˘¯ÂÁ·
 ÈÎ ¨‰Ê˙ÂÙÈ‰‰ ˙‡ ˙¯˘‡Ó ÌÈÈÂ·˘Ú‰ ÌÈÁÓˆ‰ ÈÈÓ ¯˘ÂÚ ÏÚ
 ÌÈÈÂ·˘Ú‰ ÏÚ „Ú‰–È˜Â¯È ÌÈˆÚ‰ Ï˘ ˙È¯˜ÈÚ‰ ‰ÚÙ˘‰‰ ˙‡
 ÌÈ¯Â˘˜‰ ÌÈÂ‚Ó ˙ÂÚˆÓ‡· ¯È·Ò‰Ï Ô˙È ÈÂÎÈ˙–ÌÈ‰ ˘¯ÂÁ·
 ‰ˆÙ‰‰ ˙Â„ÈÁÈ  ÔÂÈÒ ¨˘Ó˘‰ ˙È¯˜ ÔÂÈÒ ∫ÂÓÎ ¨ıÚ‰ ˙ÙÂÁ·
 ÌÈ˘¯Â˘  ˙Â¯Á˙  È„È  ÏÚ  ‡ÏÂ  Ú˜¯˜‰  ÈÂÒÈÎ  ¨ÌÈÈÂ·˘Ú  Ï˘
 ¯ÓÂÁ·  Ú˜¯˜‰  ˙¯˘Ú‰  Â‡  ¨®Callaway & Walker, 1997©

 Æ®Muñoz, Zagal & Ovalle, 2007© È‚¯Â‡
 ÈÚÓ˘Ó–„Á  ÔÙÂ‡·  ˙ÂÚÏ  ˙Â¯˘Ù‡Ó  ‡Ï  ¯˜ÁÓ‰  ˙Â‡ˆÂ˙
 ¯˘ÂÚ  ÏÚ  ‰ÈÈÚ¯‰  Ï˘  ˙È¯˜ÈÚ‰  ‰ÚÙ˘‰‰  Ì‡‰  ‰Ï‡˘‰  ÏÚ
 Â‡  ‰ÒÈÓ¯Â  ‰ÏÈÎ‡  È„È  ÏÚ  ‰¯È˘È  ‡È‰  ÌÈÈÂ·˘Ú‰  ÌÈÈÓ‰
 ‰ÈÈÚ¯Ï ¨˙‡Ê ÌÚ ÆÛÂ‰ È·ˆÚÓ ÌÈˆÚ‰ ÏÚ Ì˙ÚÙ˘‰ Í¯„ ‰ÙÈ˜Ú
 Ï˘  ˙˘„Á˙Ó‰  ‰ÙÂÁ‰  Ï„Â‚  ÏÚ  ˙˜‰·ÂÓ  ‰ÚÙ˘‰  ‰˙ÈÈ‰
 ˙ÈÈÚ¯ ÈÎ ˙ÂÙˆÏ Ô˙È ÔÎÏ ¨®≤∞∞∑ ¨‡¯‚‡© ÛÂ‰ È·ˆÚÓ ÌÈˆÚ‰
 ·ÂÎÈÚÏ  ÌÂ¯‚˙Â  ‰˙È¯Î  ¯·Ú˘  ÁË˘  ÏÚ  ÚÈÙ˘˙  ˙ÈÂÈ·  ¯˜·

 ÍÂ¯‡  ÔÓÊ  Í¯Â‡Ï  ¯˙ÂÈ  ÁÂ˙Ù  ¯‡˘ÈÈ˘  ÍÎÏÂ  ÌÈˆÚ‰  ˙ÁÈÓˆ·
 ‰ÙÂÁÏ ˘È˘ ˙Ú¯ÎÓ‰ ˙Â·È˘Á‰ ˙‡ ˙ÂÓÈ‚„Ó ˙Â‡ˆÂ˙‰ Æ¯˙ÂÈ
 ¨ÌÈÈÂ·˘Ú‰  ÌÈÈÓ‰  ¯˘ÂÚ  ˙ÚÈ·˜·  ÛÂ‰  È·ˆÚÓ  ÌÈˆÚ‰  Ï˘
 ‰ÚÙ˘‰ ¯˜·  ˙ÈÈÚ¯Ï  ‰ÈÈ‰˙  ÔÓÊ  Í¯Â‡Ï˘ ¯Ú˘Ï  Ì‚  Ô˙È  ÔÎÏ
 ˙ÂÈÙˆ˙‰ ÈÙ ÏÚ Æ‰˙È¯Î ¯Á‡Ï ¯˜ÈÚ· ¨ÌÈÈÓ‰ ¯˘ÂÚ ÏÚ ˙È·ÂÈÁ
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