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1HO�FRUVR�ELHQQLR������H������VRQR�VWDWH� UHDOL]]DWH�DOFXQH�SURYH�SDUFHOODUL�SHU�YHULILFDUH� LO�
JUDGR�GL�VHOHWWLYLWj��GL�FRPSDWLELOLWj�H�GL�HIILFDFLD�GL�SLULGDWH��2Q\[���LPSLHJDWR�LQ�PLVFHOD�FRQ�
DOWUL�HUELFLGL�SHU�LO�GLVHUER�GL�SRVW�HPHUJHQ]D�GHO�PDLV��3LULGDWH�VL�q�PRVWUDWR�XQ�SULQFLSLR�DWWLYR�
GD�QRQ� XWLOL]]DUH� WDO� TXDOH� SHU� LO� GLVHUER�GHO�PDLV�PD�q� ULVXOWDWR� XQ�RWWLPR� VLQHUJL]]DQWH�GD�
LQVHULUH�QHOOH�GLYHUVH�PLVFHOH�GL�SRVW�HPHUJHQ]D��,Q�SDUWLFRODUH�TXDQGR�q�VWDWR�DSSOLFDWR�D�����
IRJOLH�GHO�PDLV��LQ�PLVFHOD�FRQ�PHVRWULRQH��q�VWDWD�RVVHUYDWD�XQD�PDJJLRU�UDSLGLWj�GL�D]LRQH��GDWD�
GDOOD� VLQHUJLD� WUD� L� GXH�� QHL� FRQIURQWL� GHOOH� LQIHVWDQWL� SUHVHQWL� LQ� SDUWLFRODUH� GL� Abutilon 
theophrasti��
3DUROH�FKLDYH��GLVHUER��2Q\[��PHVRWULRQH�
�

6800$5<��
(9$/8$7,21�2)�()),&$&<��6<1(5*<�$1'�6(/(&7,9,7<�2)�3<5,'$7(�
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'XULQJ� WKH� WZR�\HDU� SHULRG� ����� DQG� ������ WULDOV� ZHUH� FDUULHG� RXW� WR� YHULI\� WKH� GHJUHH� RI�
VHOHFWLYLW\��FRPSDWLELOLW\�DQG�HIILFDF\�RI�S\ULGDWH��2Q\[���XVHG�LQ�PL[WXUH�ZLWK�RWKHU�KHUELFLGHV�
IRU�SRVW�HPHUJHQFH�ZHHGLQJ�RI�PDL]H��3\ULGDWH�SURYHG�WR�EH�DQ�DFWLYH�SULQFLSOH�QRW�WR�EH�XVHG�
DORQH�IRU�WKH�ZHHGLQJ�RI�PDL]H�EXW�LW�WXUQHG�RXW�WR�EH�DQ�H[FHOOHQW�V\QHUJLVW�WR�LQFOXGH�LQ�WKH�
YDULRXV�SRVW�HPHUJHQFH�PL[WXUHV��,Q�SDUWLFXODU��ZKHQ�DSSOLHG�WR�����PDL]H�OHDYHV� LQ�PL[WXUH�
ZLWK�PHVRWULRQH��V\QHUJ\�ZDV�REVHUYHG�EHWZHHQ�WKH�WZR�LQ�WHUPV�RI�JUHDWHU�UDSLGLW\�RI�DFWLRQ�
DJDLQVW�WKH�ZHHGV�LQ�SDUWLFXODU�DJDLQVW�Abutilon theophrasti��
.H\ZRUGV��ZHHG�FRQWURO��2Q\[��PHVRWULRQH�
�

,1752'8=,21(�
,O�GLVHUER�GL�SRVW�HPHUJHQ]D�GHO�PDLV�VYROJH�XQ�UXROR�GHWHUPLQDQWH��JUD]LH�DOOD�IOHVVLELOLWj�GL�

LPSLHJR�FKH�OR�FRQWUDGGLVWLQJXH��LQIDWWL�OH�DSSOLFD]LRQL�SRVVRQR�HVVHUH�HIIHWWXDWH�GDOOH����SRVW�
HPHUJHQ]D� SUHFRFH�� DOOH� �� IRJOLH� YHUH� �SRVW�HPHUJHQ]D� WUDGL]LRQDOH��� ,O� GLVHUER� HVWLQWLYR� VX�
TXHVWD� FROWXUD� UDSSUHVHQWD� XQ¶LPSRUWDQWH� UHDOWj� SHU� O¶DPSLD� JDPPD� GL� VRVWDQ]H� DWWLYH� D�
GLVSRVL]LRQH��FDUDWWHUL]]DWH�GD�GLIIHUHQWL�PHFFDQLVPL�G¶D]LRQH��FKH�FRQVHQWRQR�GL�PHWWHUH�LQ�DWWR�
VWUDWHJLH�GLIIHUHQ]LDWH�LQ�IXQ]LRQH�GHOOD�WLSRORJLD�GL�LQIHVWDQWL�GD�FRQWUROODUH��/H�DSSOLFD]LRQL�GL�
SRVW�HPHUJHQ]D�ULVXOWDQR�LQROWUH�IRQGDPHQWDOL�QHOOH�DUHH�FDUDWWHUL]]DWH�GD�WHUUHQL�WRUERVL�H�SHU�
LQWHJUDUH�OH�DSSOLFD]LRQL�SUHYHQWLYH�FRQWUR�LQIHVWDQWL�GLIILFLOL�FRPH�Sorghum halepense��)DEEUL�
HW�DO���������H�Cyperus esculentus��0LODQ�HW�DO�����������
,Q�TXHVWR�FRQWULEXWR�VSHULPHQWDOH�VRQR�VWDWH�VDJJLDWH�YDULH�PLVFHOH�DOOR�VFRSR�GL�HYLGHQ]LDUH�

LO�JUDGR�GL�VHOHWWLYLWj��GL�FRPSDWLELOLWj�H�GL�HIILFDFLD�GL�SLULGDWH��8Q�QXRYR�HUELFLGD�SHU�LO�GLVHUER�
GHO�PDLV�FKH�DJLVFH�SHU�DVVRUELPHQWR�IRJOLDUH�H�DGDWWR�DG�HVVHUH�LQWHJUDWR�FRQ�L�WULFKHWRQL�DO�ILQH�
GL�PLJOLRUDUQH�HIILFDFLD�H�UDSLGLWj�GL�D]LRQH��/¶RELHWWLYR�GHO�SUHVHQWH�ODYRUR�HUD�GL�HYLGHQ]LDUH�
SRVVLELOL�VLQHUJLH�G¶D]LRQH�WUD�HUELFLGL�FRQ�GLYHUVR�PHFFDQLVPR�G¶D]LRQH��FRQ�O¶XOWHULRUH�LQWHQWR�
GL�IRUQLUH�XQD�YDOLGD�DOWHUQDWLYD�DJOL�HUELFLGL�$/6�VRYHQWH�VRWWR�SUHVVLRQH�SHU�LO�FRQWLQXR�XVR�VX�
PDLV��
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1HO� ELHQQLR� �������� VRQR� VWDWH� HIIHWWXDWH� GXH� SURYH� VX� PDLV�� FRQ� DSSOLFD]LRQL� GL� SRVW�

HPHUJHQ]D� SUHFRFH� H� SRVW�HPHUJHQ]D� FODVVLFD�� LQ� FXL� VRQR� VWDWH� PHVVH� D� FRQIURQWR� GLYHUVH�
PLVFHOH��FRQ�H�VHQ]D�O¶DJJLXQWD�GL�2Q\[��SLULGDWH�����J�/���DO�ILQH�GL�YHULILFDUQH�OD�PLVFLELOLWj�H�
OD�FRPSDWLELOLWj�FRQ�PHVRWULRQH��V�PHWRODFORU�H�QLFRVXOIXURQ���
(QWUDPEH� OH� SURYH� VRQR� VWDWH� HVHJXLWH� D� &DGULDQR� �%2�� VX� WHUUHQR� GL�PHGLR� LPSDVWR�� /D�

VSHULPHQWD]LRQH� q� VWDWD� UHDOL]]DWD� DGRWWDQGR� OR� VFKHPD� D� EORFFKL� UDQGRPL]]DWL�� FRQ� SDUFHOOH�
HOHPHQWDUL�GL����P���ULSHWXWH���YROWH��
/¶DSSOLFD]LRQH�GHOOH�PLVFHOH�HUELFLGH�q�VWDWD�HVHJXLWD�PHGLDQWH�O¶LPSLHJR�GL�EDUUD�PDQXDOH��

D]LRQDWD� DG� D]RWR� H�PXQLWD�GL� XJHOOL� D� YHQWDJOLR� LUURUDQWL� ����/�KD�GL� VROX]LRQH�� ,� IRUPXODWL�
LPSLHJDWL�QHOOD�VSHULPHQWD]LRQH�VRQR�ULSRUWDWL�LQ�WDEHOOD����
�
7DEHOOD����)RUPXODWL�HUELFLGL�LPSLHJDWL�QHOOH�SURYH�

)RUPXODWR�� 3ULQFLSL�DWWLYL�H�FRPSRVL]LRQH����R�J�/�S�D���
(UELFLGL��
7HPVD����� 0HVRWULRQH�����J�/�
%&3����+� 6�PHWRODFORU�����J�/�
1LVVKLQ�([WUD���2'� 1LFRVXOIXURQ����J�/�
2Q\[� 3LULGDWH�����J�/�
&RDGLXYDQWL�
*RQGRU� /HFLWLQD�GL�VRLD�����J�/�
&RGLFL� LQIHVWDQWL�� (&+&*�  � Echinochloa crus-galli; 6(79,�  � Setaria viridis�� 625+$�  �
Sorghum halepense;� $%87+�  � Abutilon theophrasti;� $0$5(�  � Amaranthus retroflexus;�
32//$�  � Polygonum lapathifolium; &+($/�  � Chenopodium album; 62/1, = Solanum 
nigrum; 3252/ = Portulaca oleracea 
�
3HU�YDOXWDUH�O¶HIILFDFLD�GHL�WUDWWDPHQWL�VRQR�VWDWL�HVHJXLWL�ULOLHYL�SHULRGLFL��FRQ�VWLPD�GHO�JUDGR�

GL�D]LRQH�GHYLWDOL]]DQWH�����H�LO�FRQWHJJLR�ILQDOH�GHOOH�LQIHVWDQWL�UHVLGXH�SUHVHQWL�QHOOH�SDUFHOOH�
�QHOOH� WDEHOOH� q� ULSRUWDWD� OD� VRPPDWRULD� GHOOH� �� UHSOLFKH��� ,O� JUDGR� GL� VHOHWWLYLWj� GHL� SURGRWWL�
VDJJLDWL�QHL�FRQIURQWL�GHOOD�FROWXUD�q�VWDWR�YDOXWDWR�DWWUDYHUVR�ULOLHYL�YLVLYL��FRQ�DQQRWD]LRQH�GHL�
VLQWRPL�ILWRWRVVLFL�H�VWLPD�GHOOD�ORUR�HQWLWj�VHFRQGR�OD�VFDOD�HPSLULFD��������� �QHVVXQ�VLQWRPR��
��� �FROWXUD�GLVWUXWWD���
�
$QGDPHQWR�VWDJLRQDOH�
$QQR��������1HOO¶DQQDWD�DJUDULD�����������OD�SLRYRVLWj�q�ULVXOWDWD�EXRQD��DG�HFFH]LRQH�GHL�

PHVL�GL�GLFHPEUH��JHQQDLR�H�DSULOH��LQ�FXL�OH�SUHFLSLWD]LRQL�VRQR�VWDWH�VFDUVH��
,O�PHVH�GL�PDU]R�q�VWDWR�FDUDWWHUL]]DWR�GD�XQD�IRUWH�HVFXUVLRQH�WHUPLFD��FRQ�EDVVH�WHPSHUDWXUH�

QRWWXUQH� DQFKH� DO� GL� VRWWR� GL� ��&� H� WHPSHUDWXUH� PLWL� GXUDQWH� LO� JLRUQR�� OH� SLRJJH� VL� VRQR�
FRQFHQWUDWH�QHL�SULPL����JLRUQL�GHO�PHVH��,Q�DSULOH�OH�WHPSHUDWXUH�VL�VRQR�VWDELOL]]DWH�FRQ�XQD�
PLQRU�HVFXUVLRQH�WHUPLFD�H�OH�SLRJJH�VRQR�VWDWH�PROWR�VFDUVH��,�PHVL�GL�PDJJLR�H�JLXJQR�VRQR�
VWDWL�FDUDWWHUL]]DWL�GD�WHPSHUDWXUH�DOWH��VLD�GXUDQWH�LO�JLRUQR��VLD�GXUDQWH�OD�QRWWH��OH�SLRJJH�QRQ�
VRQR�VWDWH�DEERQGDQWL�PD�EHQ�GLVWULEXLWH�H�SL��FRQFHQWUDWH�QHO�PHVH�GL�JLXJQR��
�
$QQR��������1HOO¶DQQDWD�DJUDULD�����������VL�q�DVVLVWLWR�DG�XQ�DQGDPHQWR�FOLPDWLFR�SLXWWRVWR�

DQRPDOR��FRQ�SLRJJH�PROWR�VFDUVH�QHL�PHVL�LQYHUQDOL�H�TXDVL�GHO�WXWWR�DVVHQWL�LQ�IHEEUDLR�H�PDU]R��
,Q�DSULOH�H�PDJJLR�VL�q�DVVLVWLWR�DG�XQ�JUDGXDOH�DXPHQWR�GHOOH�SUHFLSLWD]LRQL�FKH�KDQQR�ULVWDELOLWR�
OD�YLWDOLWj�GHOOH�FROWXUH��
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/H�WHPSHUDWXUH�QHL�PHVL�GL�RWWREUH�H�QRYHPEUH�VRQR�ULVXOWDWH�PLWL��SHU�SRL�GLYHQWDUH�SL��ULJLGH�
QHL�PHVL�GL�GLFHPEUH��JHQQDLR��IHEEUDLR�H�PDU]R��FDUDWWHUL]]DWL�GD�IUHTXHQWL�JHODWH�QRWWXUQH��,O�
PHVH�GL�PDU]R�q� VWDWR�FDUDWWHUL]]DWR�GD�XQD� IRUWH�HVFXUVLRQH� WHUPLFD� WUD� LO� JLRUQR�H� OD� QRWWH��
SDVVDQGR�GD�PDVVLPH�VXSHULRUL�D�����&�D�PLQLPH�LQIHULRUL�D����&��1HL�PHVL�GL�DSULOH�H�PDJJLR�
OH�WHPSHUDWXUH�VL�VRQR�VWDELOL]]DWH�PDQWHQHQGRVL�VX�OLYHOOL�PLWL��

�
5,68/7$7,���

$QQR�������SURYD����&DGULDQR�±�WDEHOOD����
1HO�FDPSR�SURYD�VL�q�YHULILFDWD�XQD�PDVVLFFLD�HPHUJHQ]D�GHOOH�JUDPLQDFHH�Echinochloa crus-

galli�H�Setaria viridis��WUD�OH�GLFRWLOHGRQL�HUDQR�SUHYDOHQWL�Abutilon theophrasti, Solanum nigrum, 
Amaranthus retroflexus e Chenopodium album��
7XWWH�OH�VROX]LRQL�SRVWH�D�FRQIURQWR�VRQR�ULVXOWDWH�VHOHWWLYH�QHL�FRQIURQWL�GHOOD�FROWXUD��6RQR�

VWDWL�RVVHUYDWL�VROWDQWR�GHL� OLHYL�H� WHPSRUDQHL� LQJLDOOLPHQWL�QHOOH�SDUFHOOH� WUDWWDWH�FRQ�2Q\[���
7HPVD�������1LVVKLQ�([WUD���2'��WDOL�VLQWRPL�HUDQR�OHJJHUPHQWH�SL��HYLGHQWL�GRYH�DOOD�PLVFHOD�
q�VWDWR�DJJLXQWR�*RQGRU��
1HOOD�SURYD� VRQR�VWDWH� VDJJLDWH� VROX]LRQL�SHU� LO�GLVHUER�GHO�PDLV� LQ�GXH�GLYHUVH�HSRFKH�GL�

DSSOLFD]LRQH��XQD�SUHFRFH����IRJOLH��FRQ�7HPVD�������2Q\[���%&3����+�H�XQD�SL��WDUGLYD�D���
��IRJOLH�GHO�PDLV��FRQ�OD�PLVFHOD�7HPVD�������1LVVKLQ�([WUD���2'��FRQ�R�VHQ]D�2Q\[��
/D�PLVFHOD�7HPVD�������2Q\[���%&3����+��DSSOLFDWD�LQ�SRVW�HPHUJHQ]D�SUHFRFH��KD�IRUQLWR��

D����JLRUQL�GDOO¶DSSOLFD]LRQH��XQ�EXRQ�FRQWUROOR�GHOOH�LQIHVWDQWL�SUHVHQWL��$O�FRQWHJJLR�ILQDOH��
VRQR�VWDWH�RVVHUYDWH�DOFXQH�QXRYH�QDVFLWH�GL�A. theophrasti��S. viridis�H�E. crus-galli��FKH�VRQR�
ULPDVWH�DO�GL�VRWWR�GHOOD�FROWXUD�H�QRQ�KDQQR�LQWHUIHULWR�VXOOR�VYLOXSSR�GHOOD�VWHVVD��
3HU�TXDQWR�ULJXDUGD�OH�DSSOLFD]LRQL�GL�SRVW�HPHUJHQ]D��D�����IRJOLH�GHO�PDLV��OD�PLVFHOD�7HPVD�

������1LVVKLQ�([WUD���2'��D����JLRUQL�GDOO¶DSSOLFD]LRQH��KD�PRVWUDWR�XQD�GLVFUHWD�HIILFDFLD�QHL�
FRQIURQWL�GHOOH�LQIHVWDWL�SUHVHQWL��4XDQGR�DOOD�PLVFHOD�q�VWDWR�DJJLXQWR�2Q\[�q�VWDWD�RVVHUYDWD�
XQD�PDJJLRUH�UDSLGLWj�GL�D]LRQH�H�XQD�PLJOLRU�HIILFDFLD��LQ�SDUWLFRODUH�QHL�FRQIURQWL�GL�E. crus-
galli��S. viridis�H�A. theophrasti��OD�PDJJLRUH�UDSLGLWj�QHO�FRQWUROOR�GHOOH�LQIHVWDQWL�q�ULVXOWDWD�SL��
PDUFDWD�TXDQGR�DOOD�PLVFHOD�q�VWDWR�DJJLXQWR�LO�EDJQDQWH��D�EDVH�GL�OHFLWLQD�GL�VRLD��*RQGRU��1HO�
ULOLHYR�D����JLRUQL�GDOO¶DSSOLFD]LRQH�H�DO�FRQWHJJLR�ILQDOH�GHOO¶LQIHVWD]LRQH�UHVLGXD�WDOL�GLIIHUHQ]H�
ULVXOWDYDQR�PHQR�HYLGHQWL��
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$QQR�������SURYD����&DGULDQR�±�WDEHOOH���H����
,Q�TXHVWD�SURYD�VRQR�VWDWH�SUHYLVWH�GXH�HSRFKH�GL�DSSOLFD]LRQH��XQD�GL�SRVW�HPHUJHQ]D�SUHFRFH�

DOOH�����IRJOLH�YHUH�GHO�PDLV�H�XQD�GL�SRVW�HPHUJHQ]D�FODVVLFD�D���IRJOLH�YHUH�GHO�PDLV��
1HOO¶HSRFD�SL��SUHFRFH�GL�DSSOLFD]LRQH�q�VWDWD�XWLOL]]DWD�XQD�PLVFHOD�D�EDVH�GL�7HPVD�����H�

%&3����+��DSSOLFDWL�GD�VROL�H�LQ�FRPELQD]LRQH�FRQ�2Q\[��,Q�HQWUDPEH�OH�WHVL��DO�ULOLHYR�ILQDOH��
q� VWDWR� RVVHUYDWR� XQ� EXRQ� FRQWUROOR� GL� WXWWH� OH� LQIHVWDQWL� SUHVHQWL� QHOOD� SURYD�� WXWWDYLD� QHOOH�
SDUFHOOH� WUDWWDWH�FRQ�7HPVD�������%&3����+���2Q\[�q�VWDWD�QRWDWD�XQD�PDJJLRU� UDSLGLWj�GL�
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1HOOH� GXH� SURYH� HIIHWWXDWH� QHO� ELHQQLR� ���������� q� VWDWR� SRVVLELOH� YDOXWDUH� VHOHWWLYLWj��
HIILFDFLD�H�VLQHUJLD�GHO� IRUPXODWR�2Q\[��SLULGDWH�����J�/�� LQ�DSSOLFD]LRQL�GL� SRVW�HPHUJHQ]D�
SUHFRFH�H�SRVW�HPHUJHQ]D�D�����IRJOLH�GHO�PDLV��
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