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1HO� TXDGULHQQLR� ���������� q� VWDWR� FRQGRWWR� XQR� VWXGLR� VSHULPHQWDOH� DOOR� VFRSR� GL� YDOXWDUH�
O¶HIILFDFLD� GL�'HYULQRO�� )� �HUELFLGD� D� EDVH� GL� QDSURSDPLGH� ���� J�/� 6&�� QHO� FRQWUROOR� GHOOH�
LQIHVWDQWL� GHO� ULVR� D� VHPLQD� LQWHUUDWD�� ,O� IRUPXODWR� q� VWDWR� DSSOLFDWR� LQ� SUH�HPHUJHQ]D� GHOOD�
FROWXUD�VLD�GD�VROR��D�GLYHUVH�GRVL��SHU�OD�YDOXWD]LRQH�GHOOD�VHOHWWLYLWj�H�GHOOR�VSHWWUR�G¶D]LRQH���
VLD�LQ�PLVFHOD�FRQ�DOWUH�VRVWDQ]H�DWWLYH��SHU�HYLGHQ]LDUH�HYHQWXDOL�VLQHUJLH�H�FRPSOHPHQWDULHWj��
,O� SURGRWWR�KD� HYLGHQ]LDWR� OD� FDSDFLWj�GL� FRQWUROODUH� QXPHURVH� VSHFLH� LQIHVWDQWL�� JUDPLQDFHH��
PRQRFRWLOHGRQL�QRQ�JUDPLQDFHH�H�GLFRWLOHGRQL��
3DUROH�FKLDYH��GLVHUER��SUH�HPHUJHQ]D��'HYULQRO�
�

6800$5<�
:(('�&21752/�(9$/8$7,21�2)�1$3523$0,'(�,1�'5<�6(('('�5,&(�

,Q� WKH� IRXU�\HDU� SHULRG� ���������� DQ� H[SHULPHQWDO� VWXG\� ZDV� FDUULHG� RXW� WR� HYDOXDWH� WKH�
HIILFDF\�RI�WKH�QDSURSDPLGH�EDVHG�IRUPXODWLRQ�'HYULQRO��)������J�/�6&��LQ�ZHHG�FRQWURO� LQ�
GU\�VHHGHG�ULFH��7KH�SURGXFW�ZDV�DSSOLHG�LQ�SUH�HPHUJHQFH�RI�ULFH��DORQH��DW�GLIIHUHQW�UDWHV��WR�
HYDOXDWH�VHOHFWLYLW\�DQG�ZHHG�VSHFWUXP���DQG�LQ�WDQN��PL[WXUH�ZLWK�RWKHU�DFWLYH�VXEVWDQFHV��WR�
KLJKOLJKW�V\QHUJLHV�DQG�FRPSOHPHQWDU\�HIIHFWV���7KH�SURGXFW�VKRZHG�WR�EH�HIIHFWLYH�DJDLQVW�D�
ODUJH�QXPEHU�RI�ZHHGV��JUDVV��RWKHU�PRQRFRW\OHGRQV�DQG�GLFRW\OHGRQV���
.H\ZRUGV��ZHHG�FRQWURO��SUH�HPHUJHQFH��'HYULQRO 

�
,1752'8=,21(�

,O�FRQWUROOR�GHOOH�LQIHVWDQWL�UDSSUHVHQWD�OD�SUREOHPDWLFD�SL��LPSRUWDQWH�GHOOD�FROWLYD]LRQH�GHO�
ULVR�� /D� ULGX]LRQH� GHL� PHFFDQLVPL� G¶D]LRQH� GLVSRQLELOL� H� OH� QRQ� VHPSUH� FRUUHWWH� VROX]LRQL�
DJURQRPLFKH� H� FKLPLFKH� DGRWWDWH� KDQQR� SURYRFDWR�� QHJOL� XOWLPL� DQQL�� OD� FRPSDUVD� H� OD�
GLIIXVLRQH� GL� XQ� FUHVFHQWH� QXPHUR� GL� SRSROD]LRQL� GL� LQIHVWDQWL� UHVLVWHQWL� �LQ� SDUWLFRODUH� DJOL�
$/6� LQLELWRUL��� DSSDUWHQHQWL� D� GLYHUVH� IDPLJOLH�� LQ� SDUWLFRODUH� FLSHUDFHH�� DOLVPDWDFHH� H�
JUDPLQDFHH� �)DEEUL� H� &DPSDJQD�� ������� 6L� SRWUHEEH� DGGLULWWXUD� GLUH� FKH� LO� ULVR�� GD� TXHVWR�
SXQWR�GL�YLVWD��UDSSUHVHQWD�LO�SDUDGLJPD�GHOOH�UHVLVWHQ]H�DJOL�HUELFLGL��SHU�QXPHUR�H�GLIIXVLRQH�
GHOOH�VSHFLH�H�GHOOH�SRSROD]LRQL��'D�GLYHUVR�WHPSR��QHJOL�DUHDOL�ULVLFROL�LWDOLDQL�q�VWDWD�VHJQDODWD�
OD�SUHVHQ]D�GL�SRSROD]LRQL�UHVLVWHQWL�DJOL�$/6�LQLELWRUL�GL�Alisma plantago-aquatica��Cyperus 
difformis��Schoenoplectus mucronatus�HG�Oryza sativa�YDU��V\OYDWLFD��6DWWLQ�HW�DO����������3L��
UHFHQWHPHQWH�� D� TXHVWR� HOHQFR� VL� VRQR� DJJLXQWH�Cyperus esculentus� HG�Ammania coccinea��
$QFRU�SL��FRPSOHVVD�q�OD�VLWXD]LRQH�GL�Echinochloa spp.��VSHVVR�GL�QRQ�IDFLOH�FODVVLILFD]LRQH���
GHOOD�TXDOH�VRQR�VHJQDODWH�SRSROD]LRQL�UHVLVWHQWL�DJOL�LQLELWRUL�$/6��DJOL�LQLELWRUL�$&&DVL�H�DG�
HQWUDPEL�L�PHFFDQLVPL�G¶D]LRQH��6DWWLQ�H�6FDUDEHO���������
/D�JHVWLRQH�GHOOH�UHVLVWHQ]H�LQ�DWWR�q�SRVVLELOH�PRGLILFDQGR�LO�VLVWHPD�FROWXUDOH��6DWWLQ�HW�DO���

�������SDVVDQGR�GDOOD�VHPLQD�LQ�DFTXD�D�TXHOOD�LQWHUUDWD��R�LQWURGXFHQGR��VH�GLVSRQLELOL��QXRYL�
PHFFDQLVPL�G¶D]LRQH��VYLOXSSDQGR��DG�HVHPSLR��HUELFLGL�JLj�HVLVWHQWL�PD�QRQ�XWLOL]]DWL�VX�ULVR��
(¶�TXHVWD� OD� IDWWLVSHFLH�GHO�SUHVHQWH� ODYRUR�VSHULPHQWDOH��GRYH� OD� QDSURSDPLGH� �PROHFROD�DG�
D]LRQH�HUELFLGD�XWLOL]]DWD�SULQFLSDOPHQWH�QHO�GLVHUER�GL�FUXFLIHUH�H�VRODQDFHH��q�VWDWD�XWLOL]]DWD�
SHU� LO� FRQWUROOR� GHOOH� LQIHVWDQWL� QHO� ULVR� D� VHPLQD� LQWHUUDWD�� ,O� VXR� DPSLR� VSHWWUR� G¶DWWLYLWj�
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�LQFOXGH� JUDPLQDFHH�� PRQRFRWLOHGRQL� QRQ� JUDPLQDFHH� H� QXPHURVH� GLFRWLOHGRQL�� HG� LO� VXR�
PHFFDQLVPR� G¶D]LRQH�� GLYHUVR� GD� TXHOOL� QRUPDOPHQWH� LPSLHJDWL� QHOOD� FROWXUD�� SRWUHEEHUR�
SHUPHWWHUH�GL�FRQWUROODUH�DQFKH�SRSROD]LRQL�UHVLVWHQWL�DJOL�HUELFLGL�$&&DVL�HG�$/6�LQLELWRUL��
/H� SURYH� ULSRUWDWH� GL� VHJXLWR�� VYROWH� QHO� TXDGULHQQLR� ����������� KDQQR� DYXWR� OR� VFRSR� GL�

YDOXWDUH�LO�JUDGR�G¶HIILFDFLD�H�OD�VHOHWWLYLWj�GHOOD�QDSURSDPLGH�QHO�FRQWUROOR�GHOOH�LQIHVWDQWL�GHO�
ULVR�D�VHPLQD�LQWHUUDWD��
�

0$7(5,$/,�(�0(72',�
,O�ODYRUR�LQFOXGH���SURYH��TXDWWUR�GL�HIILFDFLD�HG�XQD�GL�VHOHWWLYLWj���UHDOL]]DWH�QHO�SULQFLSDOH�

DUHDOH�ULVLFROR�LWDOLDQR�H�GLVWULEXLWH�QHOOH�SURYLQFLH�GL�1RYDUD��9HUFHOOL��$OHVVDQGULD�H�3DYLD��(¶�
VWDWR�DGRWWDWR�XQ�GLVHJQR�VSHULPHQWDOH�D�EORFFKL�UDQGRPL]]DWL�FRQ�WUH�R�TXDWWUR�ULSHWL]LRQL�SHU�
FLDVFXQD�WHVL��FRQ�SDUFHOOH�GL�VXSHUILFLH�FRPSUHVD�WUD������H������P���,�GHWWDJOL�GHOOH�ORFDOLWj�HG�
DOWUH�FDUDWWHULVWLFKH�GHOOH�SURYH�VRQR�ULSRUWDWL�LQ�WDEHOOD����
�
7DEHOOD����/RFDOL]]D]LRQH�HG�DOWUH�FDUDWWHULVWLFKH�GHOOH�SURYH�
$QQR� /RFDOLWj� 9DULHWj� 7LSRORJLD� 'LPHQVLRQL�
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����� 5REELR��39�� 7HUUD�&/� 7RQGR� ����[��� ���
����� &UHVFHQWLQR��9&�� 6ROH�&/� 7RQGR� ����[��� ���
����� 6DQ�3LHWUR�GL�0RVH]]R��12�� &DUQDUROL� /XQJR�$� ����[��� ���
�
3HU� O¶HVHFX]LRQH�GHL� WUDWWDPHQWL�VRQR�VWDWH�XWLOL]]DWH�DWWUH]]DWXUH�SRUWDWLOL��FROOHJDWH�DG�XQD�

EDUUD� LUURUDWULFH�FRQ�XJHOOL�D�YHQWDJOLR�� ,O�YROXPH�G¶DFTXD� LPSLHJDWR�q�VWDWR�GL�����/�KD��/H�
FDUDWWHULVWLFKH� GHL� IRUPXODWL� SRVWL� D� FRQIURQWR� QHL� TXDWWUR� DQQL� GL� SURYH� VRQR� HOHQFDWH� QHOOD�
WDEHOOD� ��� ,� GHWWDJOL� GHOOH� DSSOLFD]LRQL� VRQR� ULSRUWDWL� LQ� FDOFH� DOOH� WDEHOOH� GHL� ULVXOWDWL� GHOOH�
VLQJROH�SURYH��
�
7DEHOOD����&DUDWWHULVWLFKH�GHL�IRUPXODWL�VDJJLDWL�

)RUPXODWR� 6RVWDQ]D�DWWLYD� )RUPXOD��
]LRQH�

&RQFHQWUD]LRQH�
�J�/��

'RVH�IRUPXODWR�
�/�KD��

'HYULQRO�)� 1DSURSDPLGH� 6&� ���� ������������
6WRPS�
$TXD� 3HQGLPHWKDOLQ� &6� ���� ����

5RQVWDU�)/� 2[DGLD]RQ� 6&� ���� ��
%LVPDUN� �3HQGLPHWKDOLQ���FORPD]RQH�� &6� ����������� ����
�
3HU� GHWHUPLQDUH� O¶HIILFDFLD� GHL� WUDWWDPHQWL� QHL� FRQIURQWL� GHOOH� LQIHVWDQWL� H� SHU� ULOHYDUH� JOL�

HYHQWXDOL� VLQWRPL� GL� ILWRWRVVLFLWj�� VRQR� VWDWL� HIIHWWXDWL� ULOLHYL� D� FLUFD� ��� ��� ��� ��� H� ������
VHWWLPDQH�GDOO¶DSSOLFD]LRQH� LQ�SUH�HPHUJHQ]D�GHL�SURGRWWL�D�FRQIURQWR��Ê�VWDWR�GHWHUPLQDWR� LO�
JUDGR�GL�FRQWUROOR��YDOXWDQGR�VLQWHWLFDPHQWH�LO�QXPHUR�H�OR�VYLOXSSR�GHOOH�LQIHVWDQWL�ULVSHWWR�DO�
WHVWLPRQH� QRQ� WUDWWDWWR�� /H� YDOXWD]LRQL� UHODWLYH� DOOD� ILWRWRVVLFLWj� VRQR� VWDWH� FRQGRWWH�
GHWHUPLQDQGR�YLVLYDPHQWH�L�VLQWRPL�HG�HVSULPHQGROL�VHFRQGR�XQD�VFDOD�GD���D������3HU�OD�VROD�
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SURYD� GL� VHOHWWLYLWj� q� VWDWD�� LQROWUH�� GHWHUPLQDWD� OD� SURGX]LRQH�� UDFFRJOLHQGR� OH� SDUFHOOH�
VLQJRODUPHQWH�FRQ�XQD�PLHWLWUHEELD�SDUFHOODUH��
,�GDWL�ULOHYDWL�VRQR�VWDWL�VRWWRSRVWL�DG�DQDOLVL�GHOOD�YDULDQ]D��$QRYD��HG�DO�WHVW�GL�)LVKHU�/6'�

�/HDVW�6LJQLILFDQFH�'LIIHUHQFH��R�61.��6WXGHQW�1HZPDQ�.HXOV���S� ��������
�

5,68/7$7,�(�',6&866,21(�
3URYH�GL�HIILFDFLD�
$QQR��������6DQ�3LHWUR�GL�0RVH]]R��12��
/D�ULVDLD�QHOOD�TXDOH�q�VWDWD�HIIHWWXDWD�OD�SURYD��FDUDWWHUL]]DWD�GD�WHUUHQR�OLPR�VDEELRVR��HUD�

UHFHQWHPHQWH� SDVVDWD� GDOOD� VHPLQD� LQ� DFTXD� D� TXHOOD� LQWHUUDWD�� D� FDXVD� GHOOD� SUHVHQ]D� GL�
LQIHVWDQWL�UHVLVWHQWL��/¶LQIHVWD]LRQH�HUD�TXDVL�HVFOXVLYDPHQWH�FRVWLWXLWD�GD�PRQRFRWLOHGRQL��FRQ�
XQD� IRUWH� SUHVHQ]D� GL� JUDPLQDFHH� H� FDUDWWHUL]]DWD� GD� XQ� HOHYDWR� OLYHOOR� GL� GHQVLWj�� FRPH�
ULOHYDELOH� GDO� WHVWLPRQH� �WDEHOOD� ���� /H� SUHFLSLWD]LRQL� VHJXLWH� DOO¶DSSOLFD]LRQH� GL� ILQH� DSULOH�
KDQQR� IDYRULWR� O¶DWWLYD]LRQH� GHJOL� HUELFLGL� GLVWULEXLWL� LQ� SUH�HPHUJHQ]D�� FRQVHQWHQGR� ORUR� GL�
HVHUFLWDUH�XQ¶HOHYDWD�H�SHUVLVWHQWH�DWWLYLWj�HUELFLGD��1DSURSDPLGH�q�VWDWD�DSSOLFDWD�VLD�GD�VROD��
VLD�LQ�PLVFHOD�FRQ�SHQGLPHWKDOLQ��SHU�O¶RWWLPD�FRPSOHPHQWDULHWj�HVLVWHQWH�WUD�OH�GXH�PROHFROH��
H�SRVWD�D�FRQIURQWR�FRQ�XQR�VWDQGDUG�FRVWLWXLWR�GDOOD�PLVFHOD�HVWHPSRUDQHD�GL�SHQGLPHWKDOLQ�
HG�R[DGLD]RQ��
�

7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO��������6DQ�3LHWUR�GL�0RVH]]R��12� 
7HVL� 3URGRWWL� 'RVH�

�/�KD��
�����

�$�����
�����

�$�����
�����

�$�����
�����

�$������
Echinochloa spp.��JUDGR�GL�FRQWUROOR����

�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ���
�� 1DSURSDPLGH� ���� �����D� �����D� �����D� �����E�
�� 1DSURSDPLGH���SHQGLPHWKDOLQ� ���������� �����D� �����D� �����D� �����D�
�� 2[DGLD]RQ���SHQGLPHWKDOLQ� �������� �����D� �����D� �����D� �����DE�

Panicum dichotomiflorum��JUDGR�GL�FRQWUROOR����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ���
�� 1DSURSDPLGH� ���� �����D� ����� �����D� �����E�
�� 1DSURSDPLGH���SHQGLPHWKDOLQ� ���������� ����D� ���� �����D� �����D�
�� 2[DGLD]RQ���3HQGLPHWKDOLQ� �������� ����D� ���� �����D� �����D�

Heteranthera reniformis.��JUDGR�GL�FRQWUROOR����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ���
�� 1DSURSDPLGH� ���� �����D� �����D� �����D� �����D�
�� 1DSURSDPLGH���SHQGLPHWKDOLQ� ���������� �����D� �����D� �����D� �����D�
�� 2[DGLD]RQ���SHQGLPHWKDOLQ� �������� �����D� �����D� �����D� �����D�

Cyperus difformis��JUDGR�GL�FRQWUROOR����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ���
�� 1DSURSDPLGH� ���� �����D� �����D� �����D� �����D�
�� 1DSURSDPLGH���SHQGLPHWKDOLQ� ���������� �����D� �����D� �����D� �����D�
�� 2[DGLD]RQ���SHQGLPHWKDOLQ� �������� �����D� �����D� �����D� �����D�

6HPLQD���������'DWD�HG�HSRFD�G¶DSSOLFD]LRQH��������SUH�HPHUJHQ]D��%%&+�����
�3HU�LO�WHVWLPRQH�QRQ�WUDWWDWR�LO�GDWR�q�HVSUHVVR�FRPH�QXPHUR�GL�SLDQWH���P��
�1HOOD� VWHVVD�FRORQQD�D� OHWWHUH�GLYHUVH�FRUULVSRQGRQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�SHU�S� �
������WHVW�/6'��
�
1DSURSDPLGH��DQFKH�TXDQGR�DSSOLFDWD�GD�VROD��KD�IDWWR�ULOHYDUH�XQ�HOHYDWR�JUDGR�GL�FRQWUROOR�

VX�WXWWH�OH�LQIHVWDQWL�SUHVHQWL��FRPSDUDELOH�D�TXHOOR�GHOOD�PLVFHOD�GL�ULIHULPHQWR��LQ�SDUWLFRODUH�
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VX� Heteranthera reniformis� H� Cyperus difformis�� 1HL� FRQIURQWL� GHOOH� LQIHVWDQWL� JUDPLQDFHH�
�Echinochloa spp.� H�Panicum dichotomiflorum��� QDSURSDPLGH� VL� q� DYYDQWDJJLDWD� IRUWHPHQWH�
GHOO¶DJJLXQWD� GL� SHQGLPHWKDOLQ�� /D� PLVFHOD� GHL� GXH� SULQFLSL� DWWLYL� KD� RWWHQXWR� LO� FRQWUROOR�
SUHVVRFKq�FRPSOHWR�GL�WXWWL�L�JLDYRQL�SUHVHQWL��,Q�QHVVXQD�GHOOH�WHVL�SRVWH�D�FRQIURQWR�VRQR�VWDWL�
ULVFRQWUDWL�VLQWRPL�SHUPDQHQWL�GL�ILWRWRVVLFLWj�VXOOD�FROWXUD��
�
$QQR��������5REELR��39��
/¶DUHDOH� QHO� TXDOH� HUD� ORFDOL]]DWD� OD� SURYD� q� FDUDWWHUL]]DWR� GD� WHUUHQL� FRQ� XQD� SUHYDOHQWH�

FRPSRQHQWH� VDEELRVD�� 1HOOD� ]RQD�� OD� SUDWLFD� GHOOD� VHPLQD� LQWHUUDWD� q� GLIIXVD� GD� PROWL� DQQL��
FRPH�q�HYLGHQ]LDWR�GDOOD�SUHVHQ]D�GL�Digitaria sanguinalis��JUDPLQDFHD�GL�GLIILFLOH�FRQWUROOR��
/D� IORUD� LQIHVWDQWH� HUD� FRVWLWXLWD� TXDVL� HVFOXVLYDPHQWH� GD� PRQRFRWLOHGRQL�� FRQ� XQD� IRUWH�
SUHVHQ]D�GL�Heteranthera reniformis�H�Cyperus difformis��WDEHOOD�����
�

7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO��������5REELR��39� 
7HVL� 3URGRWWL� 'RVH�

�/�KD��
����

�$�����
�����

�$�����
�����

�$������
�����

�$������
Echinochloa spp.��JUDGR�GL�FRQWUROOR����

�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ��� ��� ��� ���
�� 1DSURSDPLGH� �� �����D� �����D� �����D� �����D�
�� 1DSURSDPLGH���SHQGLPHWKDOLQ� �������� �����D� �����D� �����D� �����D�
�� �&ORPD]RQH���SHQGLPHWKDOLQ�� ���� �����D� �����D� �����D� �����D�

Digitaria sanguinalis��JUDGR�GL�FRQWUROOR����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� �� �� �� ��
�� 1DSURSDPLGH� �� �����E� �����E� �����E� �����E�
�� 1DSURSDPLGH���SHQGLPHWKDOLQ� �������� �����D� �����D� �����D� �����D�
�� �&ORPD]RQH���SHQGLPHWKDOLQ�� ���� �����F� �����F� �����E� �����E�

Heteranthera reniformis.��JUDGR�GL�FRQWUROOR����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ��� ��� ��� ���
�� 1DSURSDPLGH� �� �����D� �����D� �����D� �����D�
�� 1DSURSDPLGH���SHQGLPHWKDOLQ� �������� ����D� ����D� ����D� �����D�
�� �&ORPD]RQH���SHQGLPHWKDOLQ�� ���� �����E� �����E� �����E� �����E�

Cyperus difformis��JUDGR�GL�FRQWUROOR����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ��� ��� ��� ���
�� 1DSURSDPLGH� �� �����D� ����D� ����D� ����D�
�� 1DSURSDPLGH���SHQGLPHWKDOLQ� �������� �����D� ����D� ����D� ����D�
�� �&ORPD]RQH���SHQGLPHWKDOLQ�� ���� �����E� �����E� �����E� �����E�

6HPLQD��������'DWD�HG�HSRFD�G¶DSSOLFD]LRQH�������SUH�HPHUJHQ]D��%%&+�����
�3HU�LO�WHVWLPRQH�QRQ�WUDWWDWR�LO�GDWR�q�HVSUHVVR�FRPH�QXPHUR�GL�SLDQWH���P��
�1HOOD� VWHVVD�FRORQQD�D� OHWWHUH�GLYHUVH�FRUULVSRQGRQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�SHU�S� �
������WHVW�61.��
�
8QD�SLRJJLD�LQWHUYHQXWD�LO����DSULOH�KD�IDYRULWR�O¶DWWLYD]LRQH�GHJOL�HUELFLGL�GLVWULEXLWL�LQ�SUH�

HPHUJHQ]D� XQD� VHWWLPDQD� SULPD�� FRQVHQWHQGR� GL� RWWHQHUH� HOHYDWL� OLYHOOL� GL� FRQWUROOR� GHOOH�
LQIHVWDQWL�HG�XQD�EXRQD�UHVLGXDOLWj�GHL�SURGRWWL��1DSURSDPLGH�q�VWDWD�DSSOLFDWD��GD�VROD�HG�LQ�
PLVFHOD�FRQ�SHQGLPHWKDOLQ��DOOD�GRVH�GL���OLWUL�DG�HWWDUR�HG�q�VWDWD�FRQIURQWDWD�FRQ�XQR�VWDQGDUG�
FRVWLWXLWR� GD� XQD�PLVFHOD� SURQWD� DOO¶XVR� GL� SHQGLPHWKDOLQ� H� FORPD]RQH�� /D� QDSURSDPLGH� KD�
HYLGHQ]LDWR�XQ�EXRQ�JUDGR�GL�FRQWUROOR�VLD�GHL�JLDYRQL�FKH�GL�D. sanguinalis�H�FRQIURQWDELOH�
FRQ�TXHOOR�GHO�SURGRWWR�GL�ULIHULPHQWR��/¶HIILFDFLD�q�VWDWD�DQFRU�SL��HOHYDWD�QHL�FRQIURQWL�GL�H. 
reniformis�H�C. difformis��TXHVW¶XOWLPD�VSHFLH�q�VWDWD�FRPSOHWDPHQWH�FRQWUROODWD���/D�PLVFHOD�
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GL� QDSURSDPLGH� H� SHQGLPHWKDOLQ� KD� RWWHQXWR� LO� PLJOLRU� ULVXOWDWR� VXOOH� JUDPLQDFHH� SUHVHQWL�
�Echinochloa spp.� H�D. sanguinalis��� 1RQ� VRQR� VWDWL� ULOHYDWL� VLQWRPL� GL� ILWRWRVVLFLWj� VX� ULVR�
QHOOH�GLYHUVH�WHVL�SRVWH�D�FRQIURQWR��
�
$QQR��������&UHVFHQWLQR��9&��
/D� VHFRQGD� SURYD� GHO� ����� q� VWDWD� HVHJXLWD� LQ� XQD� ULVDLD� FRQ� WHUUHQR� OLPR�VDEELRVR� HG�

XQ¶LQIHVWD]LRQH� FRVWLWXLWD� SULQFLSDOPHQWH� GD� JLDYRQL�� SHU� OH� JUDPLQDFHH�� H� FRQ� XQD� QRWHYROH�
SUHVHQ]D�GL�Heteranthera reniformis� �WDEHOOD� ����6XFFHVVLYDPHQWH� DOO¶DSSOLFD]LRQH� YL� q� VWDWR�
XQ� SHULRGR� GL� TXDVL� �� VHWWLPDQH� VHQ]D� SUHFLSLWD]LRQL�� 1RQRVWDQWH� TXHVWR�� L� ULVXOWDWL� RWWHQXWL�
KDQQR� IDWWR� ULOHYDUH�XQ¶HOHYDWD�DWWLYLWj�HUELFLGD�GHL�SURGRWWL�DG�D]LRQH� UHVLGXDOH�GLVWULEXLWL� LQ�
SUH�HPHUJHQ]D� GHOOD� FROWXUD� H� GHOOH� LQIHVWDQWL�� ,O� SURWRFROOR� VSHULPHQWDOH�� LGHQWLFR� D� TXHOOR�
GHOOD� SURYD� SUHFHGHQWH�� KD� SUHYLVWR� O¶DSSOLFD]LRQH� GL� QDSURSDPLGH� GD� VROD� H� LQ�PLVFHOD� FRQ�
SHQGLPHWKDOLQ�� DOOD� GRVH� GL� �� OLWUL� DG� HWWDUR� HG� LO� FRQIURQWR� FRQ� XQR� VWDQGDUG� GL� ULIHULPHQWR�
FRVWLWXLWR�GD�XQD�PLVFHOD�SURQWD�DOO¶XVR�GL� FORPD]RQH�H�SHQGLPHWKDOLQ��1DSURSDPLGH��DQFKH�
TXDQGR� DSSOLFDWD� GD� VROD�� KD� SHUPHVVR� LO� FRPSOHWR� FRQWUROOR� GL�H. reniformis� H� GL�Cyperus 
difformis�� ULVXOWDWR� VLJQLILFDWLYDPHQWH� VXSHULRUH� D� TXHOOR� GHO� SURGRWWR� GL� ULIHULPHQWR�� 1HL�
FRQIURQWL�GHL�JLDYRQL��QDSURSDPLGH�KD�HYLGHQ]LDWR�XQ�JUDGR�GL�FRQWUROOR�HTXLYDOHQWH�D�TXHOOR�
GHOOD� PLVFHOD� GL� FORPD]RQH� H� SHQGLPHWKDOLQ�� DYYDQWDJJLDQGRVL� LQ� PRGR� VWDWLVWLFDPHQWH�
VLJQLILFDWLYR�GHOO¶DJJLXQWD�GL�SHQGLPHWKDOLQ��1HVVXQD�GHOOH�WHVL�WUDWWDWH�KD�FDXVDWR�OD�FRPSDUVD�
GL�VLQWRPL�GL�ILWRWRVVLFLWj�VXOOD�FROWXUD��
�

7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO��������&UHVFHQWLQR��9&� 
7HVL� 3URGRWWL� 'RVH�

�/�KD��
����

�$�����
����

�$�����
�����

�$������
�����

�$������
Echinochloa spp.��JUDGR�GL�FRQWUROOR����

�� 7HVWLPRQH�QRQ�WUDWWDWR� �� �� ��� ��� ���
�� 1DSURSDPLGH� �� �����D� �����D� �����E� �����E�
�� 1DSURSDPLGH���SHQGLPHWKDOLQ� �������� ����D� �����D� �����D� �����D�
�� �&ORPD]RQH���SHQGLPHWKDOLQ�� ���� �����D� �����D� �����E� �����E�

Heteranthera reniformis.��JUDGR�GL�FRQWUROOR����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ���� ���� ���� ����
�� 1DSURSDPLGH� �� ����D� ����D� ����D� ����D�
�� 1DSURSDPLGH���SHQGLPHWKDOLQ� �������� ����D� ����D� ����D� ����D�
�� �&ORPD]RQH���SHQGLPHWKDOLQ�� ���� �����D� �����D� �����D� �����E�

Cyperus difformis��JUDGR�GL�FRQWUROOR����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ��� ��� ��� ���
�� 1DSURSDPLGH� �� ����D� ����D� ����D� ����D�
�� 1DSURSDPLGH���SHQGLPHWKDOLQ� �������� ����D� ����D� ����D� ����D�
�� �&ORPD]RQH���SHQGLPHWKDOLQ�� ���� �����E� �����E� �����E� �����E�

6HPLQD��������'DWD�HG�HSRFD�G¶DSSOLFD]LRQH�������SUH�HPHUJHQ]D��%%&+�����
�3HU�LO�WHVWLPRQH�QRQ�WUDWWDWR�LO�GDWR�q�HVSUHVVR�FRPH�QXPHUR�GL�SLDQWH���P��
�1HOOD� VWHVVD�FRORQQD�D� OHWWHUH�GLYHUVH�FRUULVSRQGRQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�SHU�S�  �
������WHVW�61.��
�
$QQR��������6DQ�3LHWUR�GL�0RVH]]R��12��
/D� SURYD� q� VWDWD� FRQGRWWD� LQ� XQD� ULVDLD� FRQ� WHUUHQR� OLPR�VDEELRVR� HG� XQ¶LQIHVWD]LRQH�

FRVWLWXLWD�HVFOXVLYDPHQWH�GD�Echinochloa crus-galli�HG�Heteranthera reniformis��WDEHOOD�����/H�
SUHFLSLWD]LRQL� LPPHGLDWDPHQWH� VXFFHVVLYH� DO� WUDWWDPHQWR� KDQQR� SHUPHVVR� XQ¶RWWLPDOH�
DWWLYD]LRQH� GHJOL� HUELFLGL� UHVLGXDOL� DSSOLFDWL� LQ� SUH�HPHUJHQ]D� GHO� ULVR� H� GHOOH� LQIHVWDQWL�� /D�
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SURYD�SUHYLVWR�LO�FRQIURQWR�WUD�QDSURSDPLGH��XWLOL]]DWD�GD�VROD�DOOD�GRVH�GL���OLWUL�DG�HWWDUR��HG�
XQR� VWDQGDUG� GL� ULIHULPHQWR�� UDSSUHVHQWDWR� GD� XQD� PLVFHOD� SURQWD� DOO¶XVR� GL� FORPD]RQH� H�
SHQGLPHWKDOLQ�� 1DSURSDPLGH�� DOOD� GRVH� LPSLHJDWD�� KD� IDWWR� UHJLVWUDUH� XQ� PLQRU� JUDGR� GL�
FRQWUROOR��DQFKH�VH�SURVVLPR�DO������GHL�JLDYRQL�ULVSHWWR�DO�SURGRWWR�GL�FRQIURQWR��DG�XOWHULRUH�
FRQIHUPD� GHOO¶XWLOLWj� GHOOD� PLVFHOD� FRQ� SURGRWWL� FRPSOHPHQWDUL� TXDOL� SHQGLPHWKDOLQ� H�
FORPD]RQH�� 1HL� FRQIURQWL� GL�H. reniformis�� QDSURSDPLGH� KD� IRUQLWR� XQ� DQDORJR� ULVXOWDWR� LQ�
WHUPLQL� QXPHULFL�� PD�� LQ� TXHVWR� FDVR�� VLJQLILFDWLYDPHQWH� VXSHULRUH� D� TXHOOR� GHO� SURGRWWR� GL�
ULIHULPHQWR�� 1DSURSDPLGH� H� JOL� DOWUL� HUELFLGL� XWLOL]]DWL� QRQ� KDQQR� SURYRFDWR� OD� FRPSDUVD� GL�
VLQWRPL�GL�ILWRWRVVLFLWj�VXOOD�FROWXUD��
�

7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO��������6DQ�3LHWUR�GL�0RVH]]R��12� 
7HVL� 3URGRWWL� 'RVH�

�/�KD��
�����

�$�����
�����

�$�����
�����

�$�����
�����

�$������
Echinochloa crus-galli��JUDGR�GL�FRQWUROOR����

�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ��� ��� ��� ���
�� 1DSURSDPLGH� �� �����D� �����D� �����D� �����E�
�� �&ORPD]RQH���SHQGLPHWKDOLQ�� ���� ����D� ����D� �����D� �����D�

Heteranthera reniformis.��JUDGR�GL�FRQWUROOR����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� �� �� ��� ���
�� 1DSURSDPLGH� �� �����D� �����D� �����D� �����D�
�� �&ORPD]RQH���SHQGLPHWKDOLQ�� ���� �����E� �����E� �����E� �����E�

6HPLQD���������'DWD�HG�HSRFD�G¶DSSOLFD]LRQH��������SUH�HPHUJHQ]D��%%&+�����
�3HU�LO�WHVWLPRQH�QRQ�WUDWWDWR�LO�GDWR�q�HVSUHVVR�FRPH�QXPHUR�GL�SLDQWH���P��
�1HOOD� VWHVVD�FRORQQD�D� OHWWHUH�GLYHUVH�FRUULVSRQGRQR�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�SHU�S�  �
������WHVW�61.��
�
3URYD�GL�VHOHWWLYLWj�
$QQR��������9LOODQRYD�0RQIHUUDWR��$/��
/D�ULVDLD�LQ�FXL�q�VWDWD�UHDOL]]DWD�OD�SURYD��FRPH�O¶LQWHUR�DUHDOH��HUD�FDUDWWHUL]]DWD�GD�WHUUHQR�

VDEELRVR�� 6FRSR� GHOOD� SURYD� HUD� TXHOOR� GL� YHULILFDUH� OD� VHOHWWLYLWj� GHOOD� QDSURSDPLGH�� VLD� LQ�
WHUPLQL� GL� PDQLIHVWD]LRQL� YLVLYH� �ULGX]LRQL� GL� VYLOXSSR�� LQJLDOOLPHQWL�� HFF���� VLD� GL� UHVD�
SURGXWWLYD�� $� WDOH� VFRSR� QHO� VLWR� GL� SURYD� q� VWDWD� HVHJXLWD� OD� VHPLQD� GL� �� GLYHUVH� YDULHWj��
UDSSUHVHQWDWLYH�GHOOH�SULQFLSDOL�FDWHJRULH�PHUFHRORJLFKH�GL� ULVR��&DUQDUROL�H�5RQDOGR��OXQJKL�
$���&/� ��� �OXQJR�%�� H� 6ROH�&/� �WRQGR��� /D� VHPLQD� LQWHUUDWD� q� VWDWD� HIIHWWXDWD� LO� ��PDJJLR��
VHJXLWD��LO�JLRUQR�GRSR��GDO�WUDWWDPHQWR�HUELFLGD�GL�SUH�HPHUJHQ]D��6XFFHVVLYDPHQWH��VRQR�VWDWL�
HVHJXLWL�DOWUL�GXH�LQWHUYHQWL�HUELFLGL�GL�PDQWHQLPHQWR��VXOO¶LQWHUR�EORFFR�GL�SURYD��FRPSUHVR�LO�
WHVWLPRQH�� SHU� SHUPHWWHUH� DOOH� GLYHUVH� WHVL� GL� HVSOLFDUH� LO� FRUUHWWR� SRWHQ]LDOH� SURGXWWLYR�� /H�
SLRJJH�GHL�JLRUQL�LPPHGLDWDPHQWH�VXFFHVVLYL�DO�WUDWWDPHQWR�GL�SUH�HPHUJHQ]D�KDQQR�SHUPHVVR�
O¶DWWLYD]LRQH� GHOOH� VRVWDQ]H� DWWLYH�� GHWHUPLQDQGR� OD� FRPSDUVD� GHJOL� HYHQWXDOL� VLQWRPL� GL�
ILWRWRVVLFLWj��1DSURSDPLGH�q�VWDWD�DSSOLFDWD�GD�VROD�DOOH�GRVL�GL���H���OLWUL�SHU�HWWDUR��*OL�HIIHWWL�
VRQR� VWDWL� FRQIURQWDWL� FRQ� TXHOOL� GL� XQD� PLVFHOD� HVWHPSRUDQHD� GL� ULIHULPHQWR� FRVWLWXLWD� GD�
SHQGLPHWKDOLQ�HG�R[DGLD]RQ�DOOH�GRVL�G¶LPSLHJR�GL�HWLFKHWWD��,�ULOLHYL�YLVLYL�HVHJXLWL�D�GLVWDQ]D�
GL� FLUFD� ��� ��� �� H� ��� VHWWLPDQH� GDOO¶DSSOLFD]LRQH� �WDEHOOD� ��� QRQ� KDQQR� SHUPHVVR� GL� ULOHYDUH�
VLQWRPL�GL�DOFXQ� WLSR�SHU� OD�QDSURSDPLGH� LPSLHJDWD�DOOD�GRVH�GL���/�KD��6RODPHQWH�DOOD�GRVH�
GRSSLD� ��� /�KD�� VRQR� VWDWH� UHJLVWUDWH� GHOOH� OLHYL� H� WUDQVLWRULH� ULGX]LRQL� GL� VYLOXSSR� QRQ� SL��
ULOHYDELOL�����VHWWLPDQH�GRSR�LO�WUDWWDPHQWR��$QFKH�L�GDWL�GHOOH�UHVH�SURGXWWLYH��WDEHOOD����VRQR�
VWDWL� LQ� OLQHD� FRQ� TXHOOL� GHOOD� PLVFHOD� GL� FRQIURQWR� �R[DGLD]RQ� �� SHQGLPHWKDOLQ��� /D�
QDSURSDPLGH��QHSSXUH�DOOD�GRVH�GRSSLD��KD�SURYRFDWR�ULGX]LRQL�SURGXWWLYH��
�
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7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO��������9LOODQRYD�0RQIHUUDWR��$/����)LWRWRVVLFLWj�YLVLYD 
7HVL� 3URGRWWL� 'RVH�

�/�KD��
�����

�$�����
����

�$�����
����

�$�����
����

�$�����
YDU��&DUQDUROL��ILWRWRVVLFLWj����

�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ��E� ��E� ��D� ��D�
�� 1DSURSDPLGH� �� ��E� ��E� ��D� ��D�
�� 1DSURSDPLGH� �� �����D� ����D� ��D� ��D�
�� 2[DGLD]RQ���SHQGLPHWKDOLQ� �������� ��E� ��E� ��D� ��D�

YDU��&/�����ILWRWRVVLFLWj����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ����E� ��D� ��D� ��D�
�� 1DSURSDPLGH� �� ����E� ��D� ��D� ��D�
�� 1DSURSDPLGH� �� ����D� ��D� ��D� ��D�
�� 2[DGLD]RQ���SHQGLPHWKDOLQ� �������� ����E� ��D� ��D� ��D�

YDU��5RQDOGR��ILWRWRVVLFLWj����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ����E� ��D� ��D� ��D�
�� 1DSURSDPLGH� �� ����E� ��D� ��D� ��D�
�� 1DSURSDPLGH� �� ����D� ��D� ��D� ��D�
�� 2[DGLD]RQ���SHQGLPHWKDOLQ� �������� ����E� ��D� ��D� ��D�

YDU��6ROH�&/��ILWRWRVVLFLWj����
�� 7HVWLPRQH�QRQ�WUDWWDWR� �� ����E� ��D� ��D� ��D�
�� 1DSURSDPLGH� �� ����E� ��D� ��D� ��D�
�� 1DSURSDPLGH� �� ����D� ����D� ��D� ��D�
�� 2[DGLD]RQ���SHQGLPHWKDOLQ� �������� ����E� ��D� ��D� ��D�

6HPLQD��������'DWD�HG�HSRFD�G¶DSSOLFD]LRQH�������SUH�HPHUJHQ]D��%%&+�����
�1HOOD� VWHVVD� FRORQQD� D� OHWWHUH� GLYHUVH� FRUULVSRQGRQR� GLIIHUHQ]H� VWDWLVWLFDPHQWH� VLJQLILFDWLYH� SHU� S�  �
������WHVW�61.��
�
7DEHOOD����5LVXOWDWL�GHOOD�SURYD�GHO��������9LOODQRYD�0RQIHUUDWR��$/����3URGX]LRQH 
7HVL� 3URGRWWL� 'RVH�

�/�KD�� 3URGX]LRQH��7�KD��

� � � YDU��
&DUQDUROL�

YDU��
&/����

YDU��
5RQDOGR�

YDU��
6ROH�&/�

�� 7HVWLPRQH�QRQ�WUDWWDWR� �� �����D� �����D� �����D� �����D�
�� 1DSURSDPLGH� �� �����D� ������D� ������D� ������D�
�� 1DSURSDPLGH� �� �����D� �����D� �����D� �����D�
�� 2[DGLD]RQ���SHQGLPHWKDOLQ� �������� �����D� �����D� ������D� ������D�

6HPLQD��������'DWD�HG�HSRFD�G¶DSSOLFD]LRQH�������SUH�HPHUJHQ]D��%%&+�������5DFFROWD�������
�1HOOD� VWHVVD� FRORQQD� D� OHWWHUH� GLYHUVH� FRUULVSRQGRQR� GLIIHUHQ]H� VWDWLVWLFDPHQWH� VLJQLILFDWLYH� SHU� S�  �
������WHVW�61.��
�

&21&/86,21,�
/H�SURYH�HVHJXLWH�KDQQR�GLPRVWUDWR�� LQQDQ]L� WXWWR�� OD� VHOHWWLYLWj�GL� QDSURSDPLGH� LPSLHJDWD�

QHO� GLVHUER� GL� SUH�HPHUJHQ]D� GHO� ULVR� D� VHPLQD� LQWHUUDWD�� ,O� SURGRWWR� QRQ� KD�PDL� SURYRFDWR�
HIIHWWL� VIDYRUHYROL� VXOOD� FROWXUD�� VLD� LQ� WHUPLQL� GL�PDQLIHVWD]LRQL� YLVLYH�GL� ILWRWRVVLFLWj�� VLD� GL�
UHVH� SURGXWWLYH�� 1HOO¶LPSLHJR� GHOOD� QDSURSDPLGH�� GDWD� O¶DWWLYLWj� JUDPLQLFLGD�� q� QHFHVVDULR�
SURYYHGHUH� DG� XQ¶DFFXUDWD� SUHSDUD]LRQH� H� OLYHOODPHQWR� GHO� WHUUHQR� HG� DGRWWDUH� XQD� FRUUHWWD�
SURIRQGLWj�GL�VHPLQD��
1DSURSDPLGH� KD� GLPRVWUDWR� GL� SRVVHGHUH� XQ� DPSLR� VSHWWUR� G¶D]LRQH�� QHOO¶DPELWR� GHOOH�

GLFRWLOHGRQL� H� GHOOH� PRQRFRWLOHGRQL� �FLSHUDFHH�� Heteranthera reniformis�� DOLVPDWDFHH��
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JUDPLQDFHH�� HFF���� 3HU�TXDQWR� ULJXDUGD�� LQ�SDUWLFRODUH�� OH� JUDPLQDFHH�� �HV��Echinochloa spp.��
Digitaria sanguinalis�� Panicum dichotomiflorum��� OD� QDSURSDPLGH� KD� GLPRVWUDWR� GL�
DYYDQWDJJLDUVL� QRWHYROPHQWH� GDOO¶DJJLXQWD� GL� HUELFLGL� DG� D]LRQH� FRPSOHPHQWDUH�� TXDOL�
SHQGLPHWKDOLQ�H�FORPD]RQH��
6XOOD� EDVH� GHOOH� FRQVLGHUD]LRQL� SUHFHGHQWHPHQWH� HVSRVWH� HG� LQ� UDJLRQH� GHO� VXR� SHFXOLDUH�

PHFFDQLVPR� G¶D]LRQH� �.��� QHOOD� FODVVLILFD]LRQH� +5$&��� LO� IRUPXODWR� 'HYULQRO� )�
�QDSURSDPLGH� ���� J�/�� KD� GLPRVWUDWR� GL� HVVHUH� LQ� JUDGR� GL� FRQWUROODUH� QXPHURVH� VSHFLH�
QHOO¶DPELWR�GHOOH�TXDOL�VL�VRQR�VHOH]LRQDWH�QXPHURVH�SRSROD]LRQL�GLYHQXWH�UHVLVWHQWL�DL�GLIIXVL�
HUELFLGL�$&&DVL�HG�$/6�LQLELWRUL��
�
5LQJUD]LDPHQWL�
4XHVWR� FRQWULEXWR� q� GHGLFDWR� DOOD� PHPRULD� GL� *DEULHOH� 5DSSDULQL�� DO� TXDOH� YD� OD� QRVWUD�
ULFRQRVFHQ]D�SHU�DYHUFL�WUDVPHVVR�OD�SDVVLRQH�H�O¶HQWXVLDVPR�SHU�XQ�ODYRUR�FRPSOHVVR�H�SHU�LO�
VRVWHJQR�SURIHVVLRQDOH�HG�XPDQR�ULFHYXWR��
�

/$925,�&,7$7,�
)DEEUL�0���&DPSDJQD�*��� ������&RQWUROOR� GHOOH�PDOHUEH� GHO� ULVR�� DWWHQ]LRQH� DOOH� UHVLVWHQ]H��

L’Informatore Agrario������������
6DWWLQ�0���&ROODYR�$���3DQR]]R�6���6FDUDEHO�/���������/D�GLYHUVLWj�QHL�VLVWHPL�FROWXUDOL�SHU�OD�

JHVWLRQH� GHOOH� PDOHUEH� UHVLVWHQWL� GL� SL�� GLIILFLOH� FRQWUROOR��Atti XIX Convegno S.I.R.F.I. 
2013���������

6DWWLQ�0��� 6FDUDEHO� /��� ������1RQ� DEEDVVLDPR� OD� JXDUGLD� �� ,� JLDYRQL� UHVLVWHQWL� DJOL� LQLELWRUL�
GHOO¶$/6�H�GHOOH�$&&DVL�VRQR�LQ�FRVWDQWH�DXPHQWR�QHOOH�ULVDLH�LWDOLDQH��Il Risicoltore��������

�
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