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$YDQ]D��q�XQ�QXRYR�HUELFLGD�D�EDVH�GL�EHQ]RELF\FORQ��XQ�LQLELWRUH�GHOO¶HQ]LPD�+33'�HIILFDFH�
FRQWUR�QXPHURVH�LQIHVWDQWL�GHOOD�ULVDLD��FRPSUHVH�TXHOOH�GLYHQXWH�UHVLVWHQWL�DOOD�PDJJLRU�SDUWH�
GHJOL�HUELFLGL�RJJL�SL��FRPXQHPHQWH�LPSLHJDWL�LQ�ULVDLD��$/6�H�$&&DVL�LQLELWRUL���/¶HIILFDFLD�
GL�TXHVWR�HUELFLGD�q�VWDWD�YDOXWDWD�QHO������������H������LQ�,WDOLD��FRQ�VWXGL�UHDOL]]DWL�LQ�FDPSR�
LQ�DSSOLFD]LRQL�GL�SUH�VHPLQD�H�SRVW�HPHUJHQ]D�SUHFRFH��/H�DSSOLFD]LRQL�GL�FDPSR�HVHJXLWH�VX�
ULVDLD� VRPPHUVD� KDQQR� PRVWUDWR� XQ� HOHYDWR� FRQWUROOR� GL� Heteranthera reniformis��
Schoenoplectus mucronatus�� Cyperus difformis�� Leersia oryzoides H� XQD� EXRQD� DWWLYLWj� GL�
FRQWHQLPHQWR�DQFKH�QHL�FRQIURQWL�GL�Leptochloa fascicularis�H�GL�Echinochloa crus-galli���
3DUROH�FKLDYH��+33'��JHVWLRQH�UHVLVWHQ]D��Cyperus difformis, Heteranthera reniformis��SUH�
VHPLQD��$YDQ]D�
�

6800$5<��
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$YDQ]D��LV�D�QHZ�KHUELFLGH�EDVHG�RQ�EHQ]RELF\FORQ��DQ�+33'�LQKLELWRU�HIIHFWLYH�DJDLQVW�VHYHUDO�
ZHHGV� RI� SDGG\� ULFH�� LQFOXGLQJ� WKRVH� ZKLFK� KDYH� EHFRPH� UHVLVWDQW� WR� WKH� PRVW� FRPPRQ�
KHUELFLGHV�VSUD\HG�LQ�SDGG\�ULFH��$/6�DQG�$&&DVH�LQKLELWRUV���7KH�HIILFDF\�RI�WKLV�KHUELFLGH�
ZDV�HYDOXDWHG�LQ������������DQG������LQ�,WDO\�ZLWK�WULDOV�FDUULHG�RXW�LQ�ILHOG�DSSOLFDWLRQV�LQ�SUH�
VRZLQJ�DQG�HDUO\�SRVW�HPHUJHQFH��7KH�ILHOG�DSSOLFDWLRQV�UXQ�DOZD\V�RQ�IORRGHG�SDGG\�VKRZHG�
D�KLJK�FRQWURO�RI�Heteranthera reniformis, Schoenoplectus mucronatus,�Cyperus difformis�DQG�
Leersia oryzoides ZLWK�D�JRRG�DFWLYLW\�DJDLQVW�Leptochloa fascicularis�DQG�Echinochloa crus-
galli���
.H\ZRUGV��+33'��UHVLVWDQFH�PDQDJHPHQW��Cyperus difformis, Heteranthera reniformis��SUH�
VRZLQJ��$YDQ]D�

�
,1752'8=,21(�

3HU� OH� FDUDWWHULVWLFKH� SDUWLFRODUL� GL� FROWLYD]LRQH�� LO� GLVHUER� GHO� ULVR� SUHVHQWD� DOFXQH�
SUREOHPDWLFKH�GL�GLIILFLOH�JHVWLRQH��YLVWD�DQFKH�OD�VFDUVD�GLVSRQLELOLWj�GL�HUELFLGL�DXWRUL]]DWL�H�
O¶DPSLR�VYLOXSSR�GL�SRSROD]LRQL�LQIHVWDQWL�UHVLVWHQWL�DJOL�HUELFLGL�WUDGL]LRQDOL���
%HQ]RELF\FORQ�������FKORUR���PHV\OEHQ]R\O���IHQ\OWKLRELF\FOR>�����@RFW���HQ���RQH@��q�XQD�

QXRYD�VRVWDQ]D�DWWLYD�HUELFLGD�VFRSHUWD�H�VYLOXSSDWD�GD�6'6�%LRWHFK��FKH�LQ�TXHVWL�DQQL�QH�VWD�
PHWWHQGR�D�SXQWR�O¶DXWRUL]]D]LRQH�HXURSHD�LQ�FROODERUD]LRQH�FRQ�LO�JUXSSR�*RZDQ��PHGLDQWH�XQ�
IRUPXODWR�FRQWHQHQWH�����J�/�GL�EHQ]RELF\FORQ��GHQRPLQDWR�$YDQ]D���
%HQ]RELF\FORQ� q� LGRQHR� DOOD� JHVWLRQH� GHOOH� UHVLVWHQ]H�� SHUFKp� HIILFDFH� DQFKH� FRQWUR� OH�

SRSROD]LRQL�LQIHVWDQWL�GLYHQXWH�UHVLVWHQWL�DJOL�HUELFLGL�WUDGL]LRQDOPHQWH�LPSLHJDWL�VX�ULVR��FRQ�
XQ�PHFFDQLVPR�G¶D]LRQH�VXJOL�HQ]LPL�$/6�H�$&&DVL��FRPH�SXEEOLFDWR�RUPDL�GD�GLYHUVL�VWXGL�
�.RPDWVXEDUD�HW�DO����������,O�SURGRWWR�q�HIILFDFH�FRQWUR�OH�HUEH�LQIHVWDQWL�GHOOD�IDPLJOLD�GHOOH�
Cyperaceae H�GHO�JHQHUH�Heteranthera��UHVLVWHQWL�DJOL�HUELFLGL�$/6���LQLELWRUL��$�GLIIHUHQ]D�GL�
DOWUL�HUELFLGL�LQLELWRUL�GHOO¶HQ]LPD�+33'��EHQ]RELF\FORQ�DSSOLFDWR�VX�ULVR�VHPLQDWR�R�WUDSLDQWDWR�
PRVWUD�XQD�SHUIHWWD�VHOHWWLYLWj�QHL�FRQIURQWL�GHOOD�FROWXUD�WUDWWDWD�H�GHOOH�FROWXUH�LQ�VXFFHVVLRQH��
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,Q� XQD� SUHFHGHQWH� HGL]LRQH� GHOOH� *LRUQDWH� )LWRSDWRORJLFKH� �$OHJL� HW� DO��� ������ VRQR� VWDWH�
SUHVHQWDWH�OH�FDUDWWHULVWLFKH�FKLPLFKH�GHOOD�PROHFROD�H�OD�VXD�DWWLYLWj�HUELFLGD�ULOHYDWD�LQ�SURYH�
VSHULPHQWDOL�UHODWLYH�DO�SHULRGR������������
,O�SUHVHQWH�FRQWULEXWR�ULSRUWD�L�ULVXOWDWL�GHOOH�SURYH�FRQGRWWH�LQ�,WDOLD�QHO�SHULRGR������������

FRQ�QXRYL�VWXGL�UHDOL]]DWL�LQ�FDPSR��LQ�DSSOLFD]LRQL�GL�SUH�VHPLQD�H�SRVW�HPHUJHQ]D�SUHFRFH��
�

0$7(5,$/,�(�0(72',�
$WWLYLWj�VSHULPHQWDOL�LQ�FDPSR�
/R�VFRSR�GHOOH�DWWLYLWj�VSHULPHQWDOL�FRQGRWWH�QHO������������H������q�VWDWR�TXHOOR�GL�YDOXWDUH�

O¶HIILFDFLD�GHO�SURGRWWR�IRUPXODWR�$YDQ]D��EHQ]RELF\FORQ������J�/�6&��LQ�ULVDLD�QHL�FRQIURQWL�
GL�DOFXQH�LPSRUWDQWL� LQIHVWDQWL�DQQXDOL�PRQRFRWLOHGRQL�JUDPLQDFHH�H�QRQ��H�GL�DOWUH�LQIHVWDQWL�
VHFRQGDULH�DQFKH�SHUHQQDQWL��
/H� SURYH� VRQR� VWDWH� HVHJXLWH� XWLOL]]DQGR� XQR� VFKHPD� D� EORFFKL� UDQGRPL]]DWL� FRQ� ����

ULSHWL]LRQL�H�SDUFHOOH�HOHPHQWDUL�GL�������P���VHSDUDWH�WUD�ORUR�JUD]LH�DG�DUJLQL�ORQJLWXGLQDOL�H�D�
EDUULHUH�SODVWLFKH� WUDVYHUVDOL��GRWDWH�TXLQGL�GL�FDULFR�H�VFDULFR� LQGLSHQGHQWH�GHOO¶DFTXD�SHU� OH�
RSHUD]LRQL�GL�VRPPHUVLRQH�HG�DVFLXWWD��,�WUDWWDPHQWL�GHO�&HQWUR�GL�VDJJLR�$JUL�����1HW�VRQR�
VWDWL�HVHJXLWL�LPSLHJDQGR�XQD�EDUUD�GL�ODUJKH]]D�SDUL�D���P�HG�XQD�SRPSD�(FKR�����6,�D�PRWRUH��
PHQWUH�TXHOOL�GHO�&HQWUR�GL�VDJJLR�6DJHD�VRQR�VWDWL�UHDOL]]DWL�FRQ�XQD�EDUUD�GL���P�HG�XQD�SRPSD�
DG�DULD�FRPSUHVVD��SUHVVR�LO�&HQWUR�5LFHUFKH�VXO�5LVR��(15��LQYHFH�VL�q�IDWWR�ULFRUVR�DG�XQD�
SRPSD�D�PRWRUH�&DUSL�FRQ�XQD�EDUUD�GL���P��,Q�WXWWH�OH�SURYH�L�GLYHUVL�SURGRWWL�XWLOL]]DWL�VRQR�
VWDWL�GLVWULEXLWL�FRQ�XQ�YROXPH�VWDQGDUG�SDUL�D�����/�KD�HG�XQD�SUHVVLRQH�GL�HVHUFL]LR�GL�FLUFD���
EDU��/¶DQDOLVL� VWDWLVWLFD�GHOOH� SURYH� q� VWDWD� HIIHWWXDWD� XWLOL]]DQGR� LO� VRIWZDUH�$50�� ,� ULVXOWDWL�
RWWHQXWL�VRQR�VWDWL�VRSSRVWL�DG�DQDOLVL�GHOOD�YDULDQ]D��$QRYD��FRQ�XQ�OLYHOOR�GL�VLJQLILFDWLYLWj�SDUL�
DO����H�OH�PHGLH�UHODWLYH�DL�WUDWWDPHQWL�VRQR�VWDWH�FRQIURQWDWH�LPSLHJDQGR�LO�WHVW�61.��6WXGHQW�
1HZPDQ�.HXOV��FRQ�S�������
 

3URYH������
1HO������VRQR�VWDWH�FRQGRWWH���SURYH�GL�HIILFDFLD�GDO�&HQWUR�GL�VDJJLR�$JUL�����1HW�D�=HPH�

�39��H�9LOODQRYD�0RQIHUUDWR��$/���VHFRQGR�GXH�SURWRFROOL�GLIIHUHQWL���
1HOOH�GXH�SURYH�GHO�SULPR�SURWRFROOR��$YDQ]D�q�VWDWR�DSSOLFDWR�VHPSUH�VX�VXROR�VRPPHUVR�GD�

XQR� VWUDWR� GL� ���� FP� GL� DFTXD�� DOOD� GRVH� GL� ����� /�KD� �SDUL� D� ���� J� V�� D��KD��� DO� WHPSR� $��
FRUULVSRQGHQWH�D���JLRUQL�SULPD�GHOOD�VHPLQD�PDQXDOH�GHOOD�YDULHWj�6HOHQLR�D�=HPH�H���JLRUQL�
SULPD� GHOOD� VHPLQD� GHOOD� YDULHWj� 3URWHR� D� 9LOODQRYD� 0RQIHUUDWR�� 2OWUH� DOOH� WHVL� FRQ�
EHQ]RELF\FORQ�� LO� SURWRFROOR�KD�SUHYLVWR� XQ� WHVWLPRQH� QRQ� WUDWWDWR�� XQD� WHVL� FRQ�$YDQ]D� DOOD�
VWHVVD�GRVH�DSSOLFDWR�DO�WHPSR�$��VHJXLWR�GD�3HUPLW��KDORVXOIXURQ�PHWLOH������:*��DO�WHPSR�%�
����H����JLRUQL�GRSR�OD�VHPLQD�VX�WHUUHQR�VJURQGDWR��ULVSHWWLYDPHQWH�D�=HPH�H�9LOODQRYD��DOOD�
GRVH�GL����J�KD�H�XQD�WHVL�FRQ�9LSHU��SHQR[VXODP�������J�/�2'��DSSOLFDWR�DOOD�GRVH�GL���/�KD�
VX�WHUUHQR�XPLGR�DO�WHPSR�%��/H�LQIHVWDQWL�ULOHYDWH�QHOOH���SURYH�VRQR�VWDWH�Cyperus difformis�
�&<3',��FRQ�ELRWLSL�$/6�UHVLVWHQWL���Heteranthera reniformis��+(75(���Ammannia coccinea�
�$00&2���Echinochloa VSS���(&+66��H�Leptochloa fusca fascicularis��/())$���,�ULOLHYL�GL�
ILWRWRVVLFLWj��VFDOD�������LQ�SHUFHQWXDOH��VRQR�VWDWL�HVHJXLWL����H����JLRUQL�GRSR�LO�WHPSR�$�H���H�
���JLRUQL�GRSR�LO�WHPSR�%��PHQWUH�O¶HIILFDFLD�q�VWDWD�ULOHYDWD����JLRUQL�GRSR�LO�WHPSR�$�H��������
H����JLRUQL�GRSR�LO�WHPSR�%��FRQIURQWDQGR�RJQL�SDUFHOOD�WUDWWDWD�FRQ�LO�WHVWLPRQH�QRQ�WUDWWDWR�HG�
HVSULPHQGR�L�YDORUL�FRPH�SHUFHQWXDOH�GL�FRQWUROOR����� �QHVVXQ�FRQWUROOR������� �FRQWUROOR�
FRPSOHWR�����
/D�WHU]D�SURYD�q�VWDWD�HVHJXLWD�D�9LOODQRYD�0RQIHUUDWR�H�$YDQ]D�q�VWDWR�DSSOLFDWR�VHPSUH�VX�

VXROR�VRPPHUVR�GD�XQR�VWUDWR�GL�����FP�GL�DFTXD��DOOD�GRVH�GL�����H������/�KD��SDUL�D�����H�����
J�V��D��KD���DL�WHPSL�$�H�%�FRUULVSRQGHQWL�D���JLRUQL�SULPD�H���JLRUQL�GRSR�OD�VHPLQD�PDQXDOH�
GHOOD�YDULHWj�3URWHR��2OWUH�DOOH�WHVL�FRQ�EHQ]RELF\FORQ��LO�SURWRFROOR�KD�SUHYLVWR�XQ�WHVWLPRQH�
QRQ� WUDWWDWR�� XQD� WHVL� FRQ� $YDQ]D� DOOD� VWHVVD� GRVH� DSSOLFDWR� DO� WHPSR� $�� VHJXLWR� GD� 9LSHU�
�SHQR[VXODP�������J�/�2'��DSSOLFDWR�DOOD�GRVH�GL���/�KD�VX�WHUUHQR�XPLGR�DO�WHPSR�'�����JLRUQL�
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GRSR�OD�VHPLQD��H�XQD�WHVL�FRQ�5RQVWDU��R[DGLD]RQ������J�/�)/��D���/�KD�DSSOLFDWR�DO�WHPSR�$��
VHJXLWR�GD�&OLQFKHU�2QH��F\KDORIRS�EXWLOH�����J�/�(&��DSSOLFDWR�DOOD�GRVH�GL�����/�KD�VX�WHUUHQR�
XPLGR� DO� WHPSR�&� ���� JLRUQL� GRSR� OD� VHPLQD��� /H� LQIHVWDQWL� ULOHYDWH� QHOOD� SURYD� VRQR� VWDWH�
Heteranthera reniformis��+(75(���Echinochloa VSS���(&+66��H�Leptochloa fusca fascicularis�
�/())$���,�ULOLHYL�GL�ILWRWRVVLFLWj��VFDOD�������LQ�SHUFHQWXDOH��VRQR�VWDWL�HVHJXLWL���H����JLRUQL�
GRSR�LO�WHPSR�%�H���H����JLRUQL�GRSR�LO�WHPSR�'��PHQWUH�O¶HIILFDFLD�q�VWDWD�ULOHYDWD����JLRUQL�
GRSR�LO�WHPSR�%�H������������H����JLRUQL�GRSR�LO�WHPSR�'��FRQIURQWDQGR�RJQL�SDUFHOOD�WUDWWDWD�
FRQ�LO�WHVWLPRQH�QRQ�WUDWWDWR�HG�HVSULPHQGR�L�YDORUL�FRPH�SHUFHQWXDOH�GL�FRQWUROOR����� �QHVVXQ�
FRQWUROOR������� �FRQWUROOR�FRPSOHWR�����
�
3URYH���������
1HO������VRQR�VWDWH�FRQGRWWH���SURYH�GL�HIILFDFLD��ORFDOL]]DWH�LQ�3LHPRQWH�H�/RPEDUGLD�H�FRQ�

LQIHVWDQWL�H�PRGDOLWj�DSSOLFDWLYH�GLIIHUHQWL���
1HOOD�SULPD�SURYD�FRQGRWWD�GDO�&HQWUR�GL�VDJJLR�$JUL�����1HW�D�=HPH��39���$YDQ]D�q�VWDWR�

DSSOLFDWR�VHPSUH�VX�VXROR�VRPPHUVR�GD�XQR�VWUDWR�GL�����FP�GL�DFTXD��DOOH�GRVL�GL������H���/�KD�
�SDUL�D�����H�����J�V��D��KD���DO�WHPSR�$�FRUULVSRQGHQWH�D���JLRUQL�SULPD�GHOOD�VHPLQD�PDQXDOH�
GHOOD�YDULHWj�6HOHQLR��2OWUH�DOOH�WHVL�FRQ�EHQ]RELF\FORQ��LO�SURWRFROOR�KD�SUHYLVWR�XQ�WHVWLPRQH�
QRQ�WUDWWDWR��XQD�WHVL�FRQ�$YDQ]D�D������/�KD�DSSOLFDWR�DO�WHPSR�$��VHJXLWR�GD�3XOO��EHQVXOIXURQ�
PHWLOH���KDORVXOIXURQ�PHWLOH������')��DO�WHPSR�%�H�XQD�WHVL�FRQ�5RQVWDU��R[DGLD]RQ�����J�/�
)/��D�����/�KD�DSSOLFDWR�DO�WHPSR�$��VHJXLWR�GD�3XOO��EHQVXOIXURQ�PHWLOH���KDORVXOIXURQ�PHWLOH��
����')��DO�WHPSR�%��/H�LQIHVWDQWL�ULOHYDWH�VRQR�VWDWH�Leersia oryzoides��/(525��JUDPLQDFHD�
SHUHQQDQWH��HG�Heteranthera reniformis�� ,� ULOLHYL�GL� ILWRWRVVLFLWj� �VFDOD������� LQ�SHUFHQWXDOH��
VRQR�VWDWL�HVHJXLWL�����������H����JLRUQL�GRSR�OD�VHPLQD��PHQWUH�O¶HIILFDFLD�q�VWDWD�ULOHYDWD��������
H����JLRUQL�GRSR�OD�VHPLQD��FRQIURQWDQGR�RJQL�SDUFHOOD�WUDWWDWD�FRQ�LO�WHVWLPRQH�QRQ�WUDWWDWR�HG�
HVSULPHQGR�L�YDORUL�FRPH�SHUFHQWXDOH�GL�FRQWUROOR����� �QHVVXQ�FRQWUROOR������� �FRQWUROOR�
FRPSOHWR�����
1HOOD�VHFRQGD�SURYD�FRQGRWWD�D�&DVWHOOR�G¶$JRJQD��39��D�FXUD�GHO�&HQWUR�5LFHUFKH�VXO�5LVR�

�(15�, $YDQ]D�q�VWDWR�DSSOLFDWR�VX�VXROR�VRPPHUVR�GD�XQR�VWUDWR�GL�����FP�GL�DFTXD��DO�WLPLQJ�
$���JLRUQL�SULPD�GHOOD�VHPLQD�GHOOD�YDULHWj�6HOHQLR��GD�VROR�DOOH�GRVL�GL������H���/�KD��SDUL�D�����
H�����J�V��D��KD��H�DOOD�GRVH�GL������/�KD�LQ�PLVFHOD�FRQ�5RQVWDU��R[DGLD]RQ�����J�/�)/��D�����
/�KD��2OWUH�DOOH�WHVL�FRQ�EHQ]RELF\FORQ��LO�SURWRFROOR�KD�SUHYLVWR�XQ�WHVWLPRQH�QRQ�WUDWWDWR�H�XQD�
WHVL�FRQ�5RQVWDU� �R[DGLD]RQ������J�/�)/��D�����/�KD�DO� WHPSR�$��/H� LQIHVWDQWL� ULOHYDWH� QHOOD�
SURYD� VRQR� VWDWH� Cyperus difformis� �&<3',�� FRQ� ELRWLSL� $/6� UHVLVWHQWL��� Heteranthera 
reniformis �+(75(��� Schoenoplectus mucronatus� �6&308�� FRQ� ELRWLSL� $/6� UHVLVWHQWL�� H�
Ammannia coccinea��$00&2���,�ULOLHYL�GL�ILWRWRVVLFLWj��VFDOD�������LQ�SHUFHQWXDOH��VRQR�VWDWL�
HVHJXLWL������������H����JLRUQL�GRSR�OD�VHPLQD��PHQWUH�O¶HIILFDFLD�q�VWDWD�ULOHYDWD��������H����
JLRUQL� GRSR� OD� VHPLQD�� FRQIURQWDQGR� RJQL� SDUFHOOD� WUDWWDWD� FRQ� LO� WHVWLPRQH� QRQ� WUDWWDWR� HG�
HVSULPHQGR�L�YDORUL�FRPH�SHUFHQWXDOH�GL�FRQWUROOR����� �QHVVXQ�FRQWUROOR������� �FRQWUROOR�
FRPSOHWR����
1HOOD�WHU]D�SURYD�FRQGRWWD�GDO�&HQWUR�GL�VDJJLR�6DJHD�D�7ULQR��9&���$YDQ]D�q�VWDWR�DSSOLFDWR�

VX�VXROR�VRPPHUVR�GD�XQR�VWUDWR�GL�����FP�GL�DFTXD��DO�WHPSR�$����JLRUQL�SULPD�GHOOD�VHPLQD�
GHOOD�YDULHWj�6LULR�&/��GD�VROR�DOOD�GRVH�GL������/�KD��SDUL�D�����J�V��D��KD���DOOD�GRVH�GL������
/�KD�LQ�PLVFHOD�FRQ�5RQVWDU��R[DGLD]RQ������J�/�)/��D�����/�KD�H�D������/�KD�LQ�PLVFHOD�FRQ�
5LILW��SUHWLODFKORU������J�/�(&��D�����/�KD��2OWUH�DOOH�WHVL�FRQ�EHQ]RELF\FORQ��LO�SURWRFROOR�KD�
SUHYLVWR�XQ�WHVWLPRQH�QRQ�WUDWWDWR��XQD�WHVL�FRQ�5RQVWDU��R[DGLD]RQ�����J�/�)/��D�����/�KD�DO�
WHPSR�$�H�XQD�WHVL�FRQ�5LILW� �SUHWLODFKORU������J�/�(&��D�����/�KD�DO� WHPSR�$��/H� LQIHVWDQWL�
ULOHYDWH� QHOOD� SURYD� VRQR� VWDWH� Cyperus difformis� �&<3',�� FRQ� ELRWLSL� $/6� UHVLVWHQWL���
Heteranthera reniformis �+(75(��HG�Echinochloa crus-galli��(&+&*��EDUQ\DUGJUDVV���,�ULOLHYL�
GL�ILWRWRVVLFLWj��VFDOD�������LQ�SHUFHQWXDOH��VRQR�VWDWL�HVHJXLWL��������H����JLRUQL�GRSR�OD�VHPLQD��
FRVu�FRPH�O¶HIILFDFLD�FKH�q�VWDWD�ULOHYDWD�FRQIURQWDQGR�RJQL�SDUFHOOD�WUDWWDWD�FRQ�LO�WHVWLPRQH�QRQ�
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WUDWWDWR�HG�HVSULPHQGR�L�YDORUL�FRPH�SHUFHQWXDOH�GL�FRQWUROOR����� �QHVVXQ�FRQWUROOR������� �
FRQWUROOR�FRPSOHWR�����
�

3URYD������
1HO������q�VWDWD�UHDOL]]DWD�XQD�SURYD�GL�HIILFDFLD�GDO�&HQWUR�GL�VDJJLR�$JUL�����1HW�D�=HPH�

�39���,Q�TXHVWD�SURYD�LO�SURGRWWR�$YDQ]D�q�VWDWR�DSSOLFDWR�VHPSUH�VX�VXROR�VRPPHUVR�GD�XQR�
VWUDWR� GL� ���� FP� GL� DFTXD� DOOD� GRVH� GL� ����� /�KD� �SDUL� D� ���� J� V�� D��KD��� DL� WHPSL� $� H� %�
FRUULVSRQGHQWL�D���JLRUQR�SULPD�H���JLRUQR�GRSR�OD�VHPLQD�GHOOD�YDULHWj�6HOHQLR��2OWUH�DOOH�WHVL�
FRQ�EHQ]RELF\FORQ�GD�VROR�LQ�SUH�VHPLQD��LO�SURWRFROOR�KD�SUHYLVWR�XQ�WHVWLPRQH�QRQ�WUDWWDWR��
XQD�WHVL�FRQ�$YDQ]D�D������/�KD�DSSOLFDWR�DO�WHPSR�$��VHJXLWR�GD�9LSHU��SHQR[XODP�������J�/�
2'��DO�WHPSR�&����JLRUQL�GRSR�OD�VHPLQD��XQD�WHVL�FRQ�$YDQ]D�D������/�KD��DSSOLFDWR�DO�WHPSR�
%�� VHJXLWR� GD� 9LSHU� �SHQR[XODP� ������ J�/� 2'�� D� �� /�KD� DO� WHPSR� &�� XQD� WHVL� FRQ� 9LSHU�
�SHQR[XODP�������J�/�2'��DO�WHPSR�&��XQD�WHVL��FRQ�$YDQ]D�D������/�KD�DSSOLFDWR�DO�WHPSR�%��
VHJXLWR�GD�/R\DQW������)ORUS\UDX[LIHQ�EHQ]\O�����J�/�1HR(&��DO�WHPSR�&�H�WHPSR�'����JLRUQL�
GRSR�OD�VHPLQD��/H�LQIHVWDQWL�ULOHYDWH�VRQR�VWDWH�Cyperus difformis��&<3',��FRQ�ELRWLSL�$/6�
UHVLVWHQWL��� Heteranthera reniformis �+(75(��� Ammannia coccinea� �$00&2��� Alisma 
plantago-aquatica� �$/63$���Echinochloa VSS�� �(&+66�� EDUQ\DUGJUDVV�� H�Leptochloa fusca 
fascicularis��/())$���,�ULOLHYL�GL�ILWRWRVVLFLWj��VFDOD�������LQ�SHUFHQWXDOH��VRQR�VWDWL�HVHJXLWL����
JLRUQL�GRSR�LO�WHPSR�$�H��������H����JLRUQL�GRSR�LO�WHPSR�&��PHQWUH�O¶HIILFDFLD�q�VWDWD�ULOHYDWD�
�������H����JLRUQL�GRSR� LO� WHPSR�&��FRQIURQWDQGR�RJQL�SDUFHOOD� WUDWWDWD�FRQ� LO� WHVWLPRQH�QRQ�
WUDWWDWR�HG�HVSULPHQGR�L�YDORUL�FRPH�SHUFHQWXDOH�GL�FRQWUROOR����� �QHVVXQ�FRQWUROOR������� �
FRQWUROOR�FRPSOHWR�����

5,68/7$7,�
,�ULVXOWDWL�GHJOL�VWXGL�FRQGRWWL�VRQR�ULSRUWDWL�QHOOH�WDEHOOH�GD���D����QHOOH�TXDOL�D�OHWWHUH�GLYHUVH�

FRUULVSRQGRQR�YDORUL�VLJQLILFDWLYDPHQWH�GLYHUVL��WHVW�61.��Į��������
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1HOOH� SURYH� FRQGRWWH� QHO� WULHQQLR������������ H������$YDQ]D�KD� VHPSUH� IDWWR� ULOHYDUH� XQD�

HOHYDWD�VHOHWWLYLWj�QHL�GLYHUVL�WHPSL�GL�DSSOLFD]LRQH�H�D�WXWWL�L�GRVDJJL�XWLOL]]DWL�����������H�����
J� V�� D��KD��� 3HU� TXDQWR� ULJXDUGD� O¶HIILFDFLD�� OH� LQIHVWDQWL� SL�� VHQVLELOL� VRQR� ULVXOWDWH� &<3',��
+(75(�� 6&308� H� /(525�� TXDQGR� DSSOLFDWR� DOOD� GRVH� GL� ���� J� V�� D��KD� QHL� WHPSL� GL�
DSSOLFD]LRQH�SL��SUHFRFL��LQ�SDUWLFRODUH�QRQ�ROWUH�L����JLRUQL�GRSR�OD�VHPLQD��FRQ�YDORUL�ILQDOL�GL�
FRQWUROOR�VHPSUH�XJXDOL�R�VXSHULRUL�DOOR�VWDQGDUG�GL�ULIHULPHQWR�5RQVWDU�)/��$OTXDQWR�YDULDELOL�
VRQR�DSSDUVL��QHJOL�DQQL��L�ULVXOWDWL�GHOO¶HIILFDFLD�GL�$YDQ]D�QHL�FRQIURQWL�GHOO¶LQIHVWDQWH�DQQXDOH�
$00&2�DL�GLYHUVL�GRVDJJL�H�WHPSL�GL�DSSOLFD]LRQH��OLPLWDWL�QHO�������PROWR�EXRQL�QHOOD�SURYD�
GHO������D�&DVWHOOR�G¶$JRJQD��WDEHOOD����H�GLVFUHWL�QHOOD�SURYD�GHO������D�=HPH��WDEHOOD��E���/D�
GLVFULPLQDQWH�SULQFLSDOH� QHOOH�SURYH�q�VWDWR� O¶LQWHUYHQWR�GRSR�LO����PDJJLR��FRQ� WHPSHUDWXUD�
GHOO¶DFTXD�SL��HOHYDWD��H�OD�GXUDWD�GHOOD�VRPPHUVLRQH�QRQ�LQIHULRUH�D������JLRUQL�WUD�LO�PRPHQWR�
GHOO¶DSSOLFD]LRQH� H� O¶DVFLXWWD� GL� UDGLFDPHQWR�� $QDORJR� UDJLRQDPHQWR� SXz� HVVHUH� IDWWR� SHU� L�
JLDYRQL��(&+66���LO�FXL�FRQWUROOR�q�YDULDELOH�H�VSHVVR�SDU]LDOH��PD�QHO�FDVR�GHOOD�SURYD�GHO������
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KD�UDJJLXQWR�YDORUL� VXSHULRUL� DOO¶����FRQ� OH� VROH�DSSOLFD]LRQL�GL�$YDQ]D���JLRUQR�SULPD�H���
JLRUQR�GRSR�OD�VHPLQD��,O�FRQWUROOR�GHL�JLDYRQL�FRQ�9LSHU�q�ULVXOWDWR�GHO�������VHQ]D�WUDWWDPHQWL�
GL�SUH�VHPLQD�HG�q�DXPHQWDWR�ILQR�DO�������FRQ�O¶DSSOLFD]LRQH�SUHFRFH�GL�$YDQ]D��WDEHOOD��E����
0ROWR�LQWHUHVVDQWH�q�ULVXOWDWD�QHO������O¶DWWLYLWj�QHL�FRQIURQWL�GL�/(525�QHOOD�SURYD�GL�=HPH�
�39��� FRQ� YDORUL� ILQDOL� GL� FRQWUROOR� VXSHULRUL� DO� ����� VLJQLILFDWLYDPHQWH� SL�� HOHYDWL� GHO�
WUDWWDPHQWR�VWDQGDUG�FRQ�5RQVWDU�)/�LQ�SUH�VHPLQD�H�3XOO����')�LQ�SRVW�HPHUJHQ]D�H�FRQ�QHVVXQ�
VLQWRPR� GL� ILWRWRVVLFLWj� �WDEHOOD� ���� � 3HU� TXDQWR� ULJXDUGD� $/63$�� LQIHVWDQWH� SHU� OD� TXDOH� LQ�
SDVVDWR�$YDQ]D�KD�PRVWUDWR�XQ¶HIILFDFLD�SDU]LDOH��LO�FRQWUROOR�UHJLVWUDWR�QHOOD�SURYD�GHO������q�
ULVXOWDWR� HVVHUH� VXSHULRUH� DOO¶����� UDJJLXQJHQGR� LO� ����� VROR� LQ� FRPELQD]LRQH� FRQ�
O¶DSSOLFD]LRQH� LQ�SRVW�HPHUJHQ]D�GL�/R\DQW������1HOOD� VWHVVD�SURYD�$YDQ]D�KD�GLPRVWUDWR�GL�
PLJOLRUDUH�QRWHYROPHQWH�LO�ULVXOWDWR�GL�9LSHU�QHL�FRQIURQWL�GL�$/63$��VROR�LO�������GD�VROR�D�
FDXVD�GHOOD�SUHVHQ]D�GL�ELRWLSL�$/6�UHVLVWHQWL�� VH�DSSOLFDWR� VHQ]D� WUDWWDPHQWL�GL�SUH�VHPLQD���
UDJJLXQJHQGR�YDORUL�GL�FRQWUROOR�YLFLQL�DO�����TXDQGR�9LSHU�q�VWDWR�SUHFHGXWR�GD�$YDQ]D�D������
/�KD��DSSOLFDWR�LQGLIIHUHQWHPHQWH�DL�WHPSL�$�R�%�PROWR�SUHFRFH��
�

',6&866,21(�(�&21&/86,21,�
$YDQ]D�KD�GLPRVWUDWR�GL�HVVHUH�LQ�JUDGR�GL�IRUQLUH�XQ�YDOLGR�FRQWULEXWR�DOOD�JHVWLRQH�GHOOH�

PDOHUEH� QHOOD� FROWXUD� GHO� ULVR�� QHOOD� TXDOH� O¶LQWHJUD]LRQH� GL� PHFFDQLVPL� GL� D]LRQH� GLYHUVL� H�
O¶HVHFX]LRQH�FRVWDQWH�GL�DSSOLFD]LRQL�GL�SUH�VHPLQD�R�GL�SRVW�HPHUJHQ]D�SUHFRFH�UDSSUHVHQWDQR�
LO� PLJOLRU� VLVWHPD� SHU� HYLWDUH�� OLPLWDUH� R� ULVROYHUH� L� SUREOHPL� OHJDWL� DOOD� SUHVHQ]D� GHOOH�
SRSROD]LRQL�UHVLVWHQWL�DJOL�HUELFLGL�$/6�LQLELWRUL�H�$&&DVH�LQLELWRUL���
/H�SURYH�VYROWH�KDQQR�VHPSUH�PRVWUDWR�XQ¶RWWLPD�VHOHWWLYLWj�SHU�OD�FROWXUD�D�WXWWL�L�GRVDJJL�

XWLOL]]DWL�����������H�����J�V��D��KD���5HODWLYDPHQWH�DOO¶HIILFDFLD��$YDQ]D��DSSOLFDWR�VHPSUH�VX�
VXROR�VRPPHUVR�GD�XQR�VWUDWR�GL�����FP�GL�DFTXD�H�QHOOH�HSRFKH�GL�DSSOLFD]LRQH�SL��SUHFRFL��GD�
���JLRUQL�SULPD�GHOOD�VHPLQD�D���JLRUQR�GRSR�OD�VHPLQD��DOOD�GRVH�GL�����J�V�D��KD�KD�IDWWR�ULOHYDUH�
XQ� HOHYDWR� FRQWUROOR� GHOOH� LQIHVWDQWL� Heteranthera reniformis, Cyperus difformis, Leersia 
oryzoides H Schoenoplectus mucronatus��FRPSUHVH�OH�SRSROD]LRQL�UHVLVWHQWL�DJOL�HUELFLGL�$/6�
LQLELWRUL��,O�SURGRWWR�KD��LQROWUH��HYLGHQ]LDWR�XQD�EXRQD�DWWLYLWj�FRQWUR�Leptochloa fascicularis�
HG�XQD�GLVFUHWD�HIILFDFLD�QHL�FRQIURQWL�GL�Echinochloa VSS���FRQ�SRSROD]LRQL�UHVLVWHQWL�DG�$/6�H�
$&&DVL� LQLELWRUL�� H� GL�Alisma plantago-aquatica, VRSUDWWXWWR� QHOOH� DSSOLFD]LRQL� DOOD� GRVH� GL�
����J�V�D��KD�� VHPSUH� LQ� WUDWWDPHQWL� SUHFRFL� H� FRQ� XQD� GXUDWD� GHOOD� VRPPHUVLRQH� GL� FLUFD� ���
JLRUQL��LQ�JUDGR�GL�FRQVHQWLUH�DOOD�IRUPD�LGUROL]]DWD�GL�SUHVHQWDUVL�LQ�FRQFHQWUD]LRQL�VXSHULRUL�H�
DXPHQWDUH� O¶DWWLYLWj� HUELFLGD� GHO� IRUPXODWR�� /¶LPSLHJR� GL� $YDQ]D�� VHSSXU� FDUDWWHUL]]DWR� GD�
VSHFLILFKH� HVLJHQ]H� DSSOLFDWLYH� UHODWLYH� DOO¶HSRFD� GL� DSSOLFD]LRQH� H� DOOD� GXUDWD� GHOOD�
VRPPHUVLRQH��SRWUHEEH�GLYHQWDUH�XQD�VROX]LRQH�GL�ULIHULPHQWR�SHU�LO�GLVHUER�GHO�ULVR�QHJOL�DUHDOL�
LWDOLDQL�� GRYH� OD� ULGRWWD� GLVSRQLELOLWj� GL� VRVWDQ]H� DWWLYH� R� OH� OLPLWD]LRQL� GL� LPSLHJR� GL� DOFXQL�
SURGRWWL�DXWRUL]]DWL�FUHDQR�VHPSUH�PDJJLRUL�SUREOHPDWLFKH�GL�FRQWUROOR�GHOOH�LQIHVWDQWL��
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�
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