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5,$668172�
/D�ULGRWWD�GLVSRQLELOLWj�GL�IRUPXODWL�UHJLVWUDWL��OH�OLPLWD]LRQL�VXOO¶XWLOL]]R�GHO�JOLIRVDWH�H�O¶XVFLWD�
GDO�PHUFDWR�GHOO¶R[DGLD]RQ�SRQJRQR� LO�TXHVLWR�VX�FRPH� LPSRVWDUH�XQD�YDOLGD�VWUDWHJLD�SHU� LO�
FRQWUROOR� GHOOH� LQIHVWDQWL� QHO� SRPRGRUR�� ,Q� WDOL� FRQGL]LRQL�� VL� UHQGH� QHFHVVDULR� XQ� DSSURFFLR�
DJURQRPLFR� LQQRYDWLYR� QHOOD� JHVWLRQH� GHO� GLVHUER� GL� TXHVWD� FROWXUD�� SULYLOHJLDQGR� VWUDWHJLH�
EDVDWH� VXOO¶LPSLHJR� GL� SURGRWWL� DG� D]LRQH� GL� FRQWDWWR�� 3\UDIOXIHQ� q� XQD� VRVWDQ]D� DWWLYD�
DSSDUWHQHQWH�DOOD�IDPLJOLD�FKLPLFD�GHL�IHQLOSLUD]ROL��FKH�SUHVHQWD�XQ¶HOHYDWD�DWWLYLWj��GLVVHFFDQWH�
GL�FRQWDWWR��DJHQGR�FRPH�LQLELWRUH�GHOO¶HQ]LPD�SURWRSRUILULQRJHQR�RVVLGDVL��332���1HO�WULHQQLR�
���������������q�VWDWD�VSHULPHQWDWD�XQD�QXRYD�IRUPXOD]LRQH�GL�S\UDIOXIHQ��5HYROXWLRQ���SHU�
DSSOLFD]LRQL� LQ� SUH�WUDSLDQWR� R� VFKHUPDWH� LQ� SRVW�WUDSLDQWR� GHO� SRPRGRUR�� 4XHVWD� QXRYD�
IRUPXOD]LRQH�� ROWUHFKp� SUHVHQWDUH� XQD� FRQFHQWUD]LRQH� GLYHUVD� GD� TXHOOD� DWWXDOH�� FRQWLHQH� XQ�
FRIRUPXODQWH� GL� GHULYD]LRQH� QDWXUDOH�� LQ� JUDGR� GL� IDYRULUH� O¶HIILFLHQ]D� GHOOD� VRVWDQ]D� DWWLYD��
1HOOH� SURYH� HIIHWWXDWH�� LO� SURGRWWR� q� VWDWR� SRVWR� D� FRQIURQWR� FRQ� L� PLJOLRUL� VWDQGDUG��
GLPRVWUDQGRVL�XQD�YDOLGD�DOWHUQDWLYD�VRSUDWWXWWR�SHU�LO�FRQWUROOR�GL�Solanum nigrum��LQIHVWDQWH�
FKLDYH�H�GL�GLIILFLOH�JHVWLRQH�QHOOD�FROWXUD�GHO�SRPRGRUR�GD�LQGXVWULD��
3DUROH�FKLDYH��332��R[DGLD]RQ��Solanum nigrum��5HYROXWLRQ 
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7KH�OLPLWHG�DYDLODELOLW\�RI�UHJLVWHUHG�SURGXFWV��WKH�OLPLWDWLRQV�RQ�WKH�XVH�RI�JO\SKRVDWH�DQG�WKH�
SKDVLQJ� RXW� RI� WKH� PDUNHW� RI� WKH� DFWLYH� LQJUHGLHQW� R[DGLD]RQ� UDLVH� WKH� TXHVWLRQ� RQ� KRZ� WR�
GHYHORS�D�VWUDWHJ\�RI�DQ�HIIHFWLYH�ZHHG�FRQWURO�LQ�WRPDWR�FURSV��8QGHU�WKHVH�FLUFXPVWDQFHV�LW�LV�
QHFHVVDU\�WR�GHYHORS�DQ�DSSURDFK�EDVHG�RQ�WKH�DSSOLFDWLRQ�RI�FRQWDFW�SURGXFWV��3\UDIOXIHQ�LV�DQ�
DFWLYH� VXEVWDQFH� EHORQJLQJ� WR� WKH�SKHQ\OS\UD]ROH� FODVV� WKDW� LV� KLJKO\� HIIHFWLYH� DV�GHVVLFFDQW�
KHUELFLGH��ZKLFK�DFWV�DV�LQKLELWRU�RI�SURWRSRUSK\ULQRJHQ�R[LGDVH�HQ]\PH��332���)URP������WR�
������ D�QHZ�KHUELFLGH� �5HYROXWLRQ���� EDVHG�RQ� WKLV� DFWLYH� VXEVWDQFH��ZDV� WHVWHG�ZLWK� VKLHOG�
DSSOLFDWLRQV� LQ� SUH�WUDQVSODQWLQJ� DQG� LQ� SRVW�WUDQVSODQWLQJ� RI� WRPDWR� FURSV�� 7KLV� QHZ�
IRUPXODWLRQ�KDV�D�GLIIHUHQW�FRQFHQWUDWLRQ�ZLWK�UHVSHFW�WR�WKH�H[LVWLQJ�(YROXWLRQ�DQG�FRQWDLQV�D�
QDWXUDOO\�GHULYHG�VXEVWDQFH�WKDW�PDNHV�WKH�SURGXFW�PRUH�HIIHFWLYH��,Q�WKH�WHVWV��WKH�SURGXFW�ZDV�
FRPSDUHG�ZLWK� VHYHUDO� VWDQGDUGV�� SURYLQJ� WR� EH� D� YDOLG� DOWHUQDWLYH� HVSHFLDOO\� ZKHQ� XVHG� WR�
FRQWURO�Solanum nigrum��ZKLFK�LV�D�VSHFLHV�GLIILFXOW�WR�FRQWURO�LQ�WRPDWR�FURSV��
.H\ZRUGV��332��ZHHGV��R[DGLD]RQ��Solanum nigrum��5HYROXWLRQ�
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,1752'8=,21(�
/D�GLVSRQLELOLWj�GL�VRVWDQ]H�DWWLYH�HUELFLGH�SHU�LO�GLVHUER�GHO�SRPRGRUR�GD�LQGXVWULD�q�VHPSUH�

VWDWD�DEEDVWDQ]D�OLPLWDWD��'L�UHFHQWH�VL�q�XQLWD�DQFKH�OD�OLPLWD]LRQH�VXL�TXDQWLWDWLYL�GL�JOLIRVDWH�
LPSLHJDELOL�SHU�HWWDUR�DOO¶DQQR��VRSUDWWXWWR�SHU�OH�D]LHQGH�FKH�DGHULVFRQR�DOOH�PLVXUH�YRORQWDULH�
GHL�3LDQL�GL�VYLOXSSR�UXUDOL�UHJLRQDOL��,Q�WXWWR�TXHVWR�JLj�GLIILFLOH�FRQWHVWR��OH�UHFHQWL�UHYLVLRQL�
FRPXQLWDULH�GHJOL�DJURIDUPDFL�KDQQR�SRUWDWR�DOO¶HVFOXVLRQH�GL�XQ�SULQFLSLR�DWWLYR�FDUGLQH�SHU�LO�
FRQWUROOR� GHOOH�PDOHUEH� GL� TXHVWD� FROWXUD�� 1HOOD� FDPSDJQD� ����� QRQ� VDUj� SL�� DXWRUL]]DWD� OD�
FRPPHUFLDOL]]D]LRQH� GHOO¶HUELFLGD� R[DGLD]RQ�� LO� FXL� LPSLHJR� LQ� D]LHQGD� DJULFROD� q� WXWWDYLD�
DPPHVVR�ILQR�DO����JLXJQR��WDOH�VRVWDQ]D�DWWLYD��FDUDWWHUL]]DWD�GD�DWWLYLWj�UHVLGXDOH��q�VWDWD�ILQRUD�
VWDQGDUG� GL� ULIHULPHQWR� SHU� LO� FRQWUROOR� GL� QXPHURVH� LQIHVWDQWL� H�� VRSUDWWXWWR�� GHO� Solanum 
nigrum��XQD�PDOHUED�DSSDUWHQHQWH�DOOD�PHGHVLPD�IDPLJOLD�ERWDQLFD�GHOOD�FROWXUD��/H�VWUDWHJLH�
DGRWWDWH� SHU� LO� FRQWHQLPHQWR� GL� TXHVWD� PDOHUED� KDQQR�� GD� VHPSUH�� UHVR� GLIILFLOH� OD� JHVWLRQH�
DJURQRPLFD�GHO�SRPRGRUR��UHQGHQGR��WDOYROWD��QHFHVVDUL�DQFKH�LQWHUYHQWL�GL�SRVW�HPHUJHQ]D��
,Q�TXHVWR�FRQWHVWR�VL�q�ULWHQXWR�RSSRUWXQR�VSHULPHQWDUH�O¶HIILFDFLD�H�OD�VHOHWWLYLWj�VXOOD�FROWXUD�

GHO�SRPRGRUR�GHOOD�VRVWDQ]D�DWWLYD�S\UDIOXIHQ��DGRWWDQGR�XQ�DSSURFFLR�DJURQRPLFR�LQQRYDWLYR��
EDVDWR�VX�XQ�LQWHUYHQWR�HIIHWWXDWR�LPPHGLDWDPHQWH�SULPD�GHO�WUDSLDQWR�DO�ILQH�GL�HOLPLQDUH�OH�
SODQWXOH� GHOOH� LQIHVWDQWL� JLj� HPHUVH�� ,QROWUH�� ULFRUUHQGR� DL� SULQFLSL� GHOO¶³DJULFROWXUD� GL�
SUHFLVLRQH´�VL�q�LQWHVR�YHULILFDUH��DQFKH��OD�SRVVLELOLWj�GL�DSSOLFD]LRQH�GHOOR�VWHVVR�SURGRWWR�LQ�
LQWHUYHQWL� GL� SRVW�WUDSLDQWR�� PHGLDQWH� O¶LPSLHJR� GL� VFKHUPDWXUH�� 6L� q� VWXGLDWD�� SHUWDQWR��
XQ¶DOWHUQDWLYD�DO�SUHYDOHQWH�GLVHUER�UHVLGXDOH�GHOOD�FROWXUD��D�YDQWDJJLR�GHOO¶XWLOL]]R�GL�SURGRWWL�
GL�FRQWDWWR�DSSOLFDWL�LQ�SUH�R�SRVW�WUDSLDQWR���
3\UDIOXIHQ� q� XQ� HUELFLGD� LQLELWRUH� GHOO¶HQ]LPD� SURWRSRUILULQRJHQR� ,;� RVVLGDVL� �332���

UHJLVWUDWR�LQ�,WDOLD�QHO�������4XHU]ROD�HW�DO����������FDUDWWHUL]]DWR�GD�XQ¶HQHUJLFD�D]LRQH�VXOOH�
LQIHVWDQWL�VRSUDWWXWWR�GLFRWLOHGRQL�FRPH�LO�S. nigrum��4XHU]ROD�HW�DO.���������/D�VWHVVD�VRVWDQ]D�
q�JLj�DPSLDPHQWH�XWLOL]]DWD�SHU�LO�GLVHUER�VFKHUPDWR�QHOO¶LQWHUILOD�GL�DOFXQH�FROWXUH�RUWLFROH�FRPH�
LO�FDUFLRIR��3\UDIOXIHQ�KD�UHFHQWHPHQWH�RWWHQXWR� LO� ULQQRYR�GHOO¶LVFUL]LRQH� LQ�(XURSD��DL�VHQVL�
GHOOD�QRUPDWLYD�����������H�OD�QXRYD�GDWD�GL�VFDGHQ]D�SHU�OD�VXD�DSSURYD]LRQH�q�LO����PDU]R�
������
/D� IRUPXOD]LRQH� DWWXDOPHQWH� SUHVHQWH� VXO� PHUFDWR� �(YROXWLRQ��� FRQWHQHQWH� ����� J�/� GL�

S\UDIOXIHQ��LQ�SUHFHGHQWL�VSHULPHQWD]LRQL��KD�PRVWUDWR�GL�DYYDQWDJJLDUVL�QHOO¶HIILFDFLD�TXDQGR�
YLHQH�DGGL]LRQDWD�GL�ROLR�PLQHUDOH��Ê�DOWUHVu�LQ�DYDQ]DWR�VWDGLR�GL�VYLOXSSR�XQD�IRUPXOD]LRQH�
LQQRYDWLYD� �5HYROXWLRQ�� LQ� FXL� YLHQH�PRGLILFDWD� OD� FRQFHQWUD]LRQH� ������J�/��� FRQWHQHQWH� XQ�
QXRYR�FRIRUPXODQWH�GL�RULJLQH�QDWXUDOH��ROWUH�DO�FRDGLXYDQWH�VSHFLILFR��/D�IXQ]LRQH�GL�TXHVWR�
QXRYR�FRPSRQHQWH�q�TXHOOD�GL�DJLUH�FRPH�FR�VROYHQWH��PD�DQFKH�FRPH�EDJQDQWH�H�SHQHWUDQWH��
PLJOLRUDQGR� O¶DWWLYLWj� HUELFLGD� ULVSHWWR� DOOD� IRUPXOD]LRQH� DWWXDOPHQWH� DXWRUL]]DWD�� ,O� QXRYR�
IRUPXODWR�� LQROWUH�� q� FDUDWWHUL]]DWR� GD� XQ� PLJOLRUH� SURILOR� WRVVLFRORJLFR�� GDOO¶DEEDWWLPHQWR�
GHOO¶RGRUH�VJUDGHYROH�H�GDOOD�SRVVLELOLWj�GL�PLVFHOD]LRQH�FRQ�TXDOXQTXH�DOWUR�HUELFLGD��DQFKH�
JUDPLQLFLGD�� 8QD� QRYLWj� IRQGDPHQWDOH� FKH� FDUDWWHUL]]HUj� DQFRU� GL� SL�� O¶HWLFKHWWD� GHO� QXRYR�
IRUPXODWR�ULVSHWWR�DO�SUHFHGHQWH�q�O¶HVWHQVLRQH�VX�QXRYH�FROWXUH�TXDOL�DJUXPL��IUXWWD�D�JXVFLR�H�
SRPRGRUR��
/¶RELHWWLYR� GHOOH� SURYH� SUHVHQWDWH� LQ� TXHVWR� ODYRUR� q� VWDWR� TXHOOR� GL� FRQIURQWDUH� OD� QXRYD�

IRUPXOD]LRQH�FRQ�VWDQGDUG�VLPLODUL��VRSUDWWXWWR�SHU�LO�FRQWUROOR�GHOO¶LQIHVWDQWH�FKLDYH�S. nigrum��
DOOD�OXFH�GHO�PDQFDWD�GLVSRQLELOLWj�GHOO¶R[DGLD]RQ�H�GHOOH�OLPLWD]LRQL�GL�LPSLHJR�GHO�JOLIRVDWH��

�
0$7(5,$/,�(�0(72',�

/H� SURYH� GL� HIILFDFLD� VRQR� VWDWH� HVHJXLWH� GD� YDULH� VWUXWWXUH� LQ� GLYHUVH� ORFDOLWj� H� QHOOH� IDVL�
LQGLFDWH�QHOOD�WDEHOOD����
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�
7DEHOOD����3URYH�HG�HSRFKH�G¶LQWHUYHQWR�
1�� &HQWUR�GL�6DJJLR� /RFDOLWj� $QQR� )DVH�
�� $JULFROD������ /LVFDWH��0,�� ����� 3UH�WUDSLDQWR�
�� &,2� 3RGHQ]DQR��3&�� ����� 3UH�WUDSLDQWR�
�� 7HUUHPHUVH�6RF��&RRS�� &DPSLDQR��5$�� ����� 3RVW�WUDSLDQWR�
�� $JUR6HUYLFH�5	6� 0DQIUHGRQLD��)*�� ����� 3RVW�WUDSLDQWR�

�
,�SURGRWWL�HVDPLQDWL�QHOOH�SURYH�VRQR�LQGLFDWL�LQ�WDEHOOD����
�

7DEHOOD����3URGRWWL�XWLOL]]DWL�QHOOD�VSHULPHQWD]LRQH�
3URGRWWR�IRUPXODWR� 6RVWDQ]D�DWWLYD� &RQFHQWUD]LRQH�
5HYROXWLRQ� 3\UDIOXIHQ� �����J�/�
0RVW�0LFUR� 3HQGLPHWDOLQ� ����J�/�
6WRPS�$TXD� 3HQGLPHWDOLQ� ����J�/�
6RQJ����:'*� 0HWULEX]LQ� ����
5RQVWDU�)/� 2[DGLD]RQ� ����J�/�
5HJORQH�:� 'LTXDW� ����J�/�
%XJJ\�7)� *OLIRVDWH� ����J�/�
�
3URYD�Q�����������
/D�SURYD�q�VWDWD�FRQGRWWD�VX�SRPRGRUR�GD�LQGXVWULD�GHOOD�YDULHWj�+HLQ]�������WUDSLDQWDWR�LO�

JLRUQR����������FRQ�VHVWR�G¶LPSLDQWR�����P�[�����P��3ULPD�GHO�WUDSLDQWR�HUD�VWDWD�HVHJXLWD�OD�
SUHSDUD]LRQH� GHO� WHUUHQR� FRQ� XQ¶DUDWXUD� H� XQ¶HUSLFDWXUD� QHO� PHVH� GL� DSULOH�� ,O� SURWRFROOR�
SUHYHGHYD�XQ�XQLFR�LQWHUYHQWR��HVHJXLWR�LO�JLRUQR�SULPD�GHO�WUDSLDQWR��WDEHOOD�����
�

7DEHOOD� ���3URWRFROOR� GHOOD� SURYD� Q�� �� ULJXDUGDQWH� LO� GLVHUER� SUH�WUDSLDQWR� GHO� SRPRGRUR� GD�
LQGXVWULD��$JULFROD�������/LVFDWH�0,��

)RUPXODWR� 'RVH��
�J�KD�V��D���

9ROXPH�
�/�KD��

'DWH�GL�
LPSLHJR� ,QIHVWDQWL�SUHVHQWL�

7HVWLPRQH� � �  Solanum nigrum 
Abutilon theophrasti 
Portulaca oleracea 

Panicum dichotomiflorum 

3\UDIOXIHQ������J�/���
3HQGLPHWDOLQ�����J�/�
0HWULEX]LQ�����

�����
����
����

���� $�����
PDJJLR�

�
/H� SDUFHOOH� WUDWWDWH� HG� LO� WHVWLPRQH� QRQ� WUDWWDWR� VRQR� VWDWH� GLVSRVWH� VHFRQGR� XQ� GLVHJQR� D�

EORFFKL�UDQGRPL]]DWL�FRQ���ULSHWL]LRQL��
3HU� LO� WUDWWDPHQWR� q� VWDWD� LPSLHJDWD� XQD� ODQFLD�PDQXDOH� DOLPHQWDWD� GD� XQD� SRPSD� D� ]DLQR�

+RQGD� LUURUDQGR� ���� OLWUL� GL� VROX]LRQH� DG� HWWDUR�� ,O� ULOLHYR� SHU� YHULILFDUH� O¶HIILFDFLD� q� VWDWR�
HVHJXLWR�VWLPDQGR�OD�SHUFHQWXDOH�GL�FRQWUROOR�ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR��,�GDWL�RWWHQXWL�
VRQR�VWDWL�VRWWRSRVWL�DOO¶DQDOLVL�GHOOD�YDULDQ]D�H�DO�WHVW�GL�6WXGHQW�1HZPDQ�.HXOV��S��������
�

3URYD�Q�����������
/D�SURYD�q�VWDWD�FRQGRWWD�D�3RGHQ]DQR��3&��VX�SRPRGRUR�GD� LQGXVWULD�GHOOD�YDULHWj�+HLQ]�

������WUDSLDQWDWR�LO�JLRUQR�����������FRQ�VHVWR�G¶LPSLDQWR�����P�[�����P��3ULPD�GHO�WUDSLDQWR�
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HUD�VWDWD�HVHJXLWD�OD�SUHSDUD]LRQH�GHO�WHUUHQR�FRQ�XQ¶DUDWXUD�H�XQ¶HUSLFDWXUD�QHO�PHVH�GL�PDU]R��
,O�SURWRFROOR�SUHYHGHYD�XQ�XQLFR�LQWHUYHQWR�HVHJXLWR�LO�JLRUQR�SULPD�GHO�WUDSLDQWR�SHU�OD�WHVL�LQ�
FXL�HUD�SUHVHQWH�LO�S\UDIOXIHQ�H�GXH�LQWHUYHQWL�HVHJXLWL�XQ�PHVH�SULPD�H�FLQTXH�JLRUQL�SULPD�GHO�
WUDSLDQWR�QHOOD�WHVL�LQ�FXL�HUD�SUHVHQWH�O¶R[DGLD]RQ�FRPH�GD�WDEHOOD����
�

7DEHOOD� ���3URWRFROOR� GHOOD� SURYD� Q�� �� ULJXDUGDQWH� LO� GLVHUER� SUH�WUDSLDQWR� GHO� SRPRGRUR� GD�
LQGXVWULD��&RQVRU]LR�,QWHUUHJLRQDOH�2UWRIUXWWLFROL��3RGHQ]DQR�3&��

)RUPXODWR� 'RVH�
�J�KD�V��D���

9ROXPH�
�/�KD��

'DWH�GL�
LPSLHJR� ,QIHVWDQWL�SUHVHQWL�

7HVWLPRQH� �� �� ��

Solanum nigrum 
Sorghum halepense 
Fumaria officinalis 

3\UDIOXIHQ������J�/��
3HQGLPHWDOLQ�����J�/���
0HWULEX]LQ�����

�����
����
����

���� &�����DSULOH�

$����2[DGLD]RQ�����J�/���
3HQGLPHWDOLQ�����J�/���
0HWULEX]LQ�����
%���*OLIRVDWH�����J�/�

����
������
����
�����

����

$�����PDU]R�
�
�
%�����DSULOH�

�
/H� SDUFHOOH� WUDWWDWH� HG� LO� WHVWLPRQH� QRQ� WUDWWDWR� VRQR� VWDWH� GLVSRVWH� VHFRQGR� XQ� GLVHJQR� D�

EORFFKL�UDQGRPL]]DWL�FRQ���ULSHWL]LRQL��
3HU� LO� WUDWWDPHQWR� q� VWDWD� LPSLHJDWD� XQD� ODQFLD�PDQXDOH� DOLPHQWDWD� GD� XQD� SRPSD� D� ]DLQR�

0DUX\DPD�� LUURUDQGR����� OLWUL�GL�VROX]LRQH�DG�HWWDUR�� ,O� ULOLHYR� VXOO¶HIILFDFLD�q�VWDWR�HVHJXLWR�
FRQWDQGR�LO�QXPHUR�GL�SLDQWH�SUHVHQWL�LQ�RJQL�ULSHWL]LRQH�H�LO�GDWR�q�VWDWR�HVSUHVVR�FRPH�QXPHUR�
GL� SLDQWH� PHGLR� SUHVHQWH� SHU� WHVL�� ,� GDWL� RWWHQXWL� VRQR� VWDWL� VRWWRSRVWL� DO� WHVW� GL� 6FRWW� .QRWW�
�S��������
�
3URYD�Q�����������
/D�SURYD�q�VWDWD�UHDOL]]DWD�VX�SRPRGRUR�GD�LQGXVWULD�GHOOD�YDULHWj�)RQ]L[��WUDSLDQWDWR�LO�JLRUQR�

���������� FRQ� VHVWR� G¶LPSLDQWR� ���� P� [� ���� P�� 3ULPD� GHO� WUDSLDQWR� HUD� VWDWD� HVHJXLWD� OD�
SUHSDUD]LRQH� GHO� WHUUHQR� FRQ� XQ¶DUDWXUD� H� XQ¶HUSLFDWXUD� QHO� PHVH� GL� PDU]R�� ,O� SURWRFROOR�
SUHYHGHYD�XQ�XQLFR�LQWHUYHQWR�VFKHUPDWR�WUD�OH�ILOH�LQ�SRVW�WUDSLDQWR�HVHJXLWR�D�GLVWDQ]D�GL�GXH�
PHVL�H�VHL�JLRUQL�GDO�WUDSLDQWR�FRPH�GD�WDEHOOD����
�

7DEHOOD� ��� 3URWRFROOR� GHOOD� SURYD� Q�� �� ULJXDUGDQWH� LO� GLVHUER� SRVW�WUDSLDQWR� VFKHUPDWR� GHO�
SRPRGRUR�GD�LQGXVWULD��7HUUHPHUVH�6RF��&RRS���&DPSLDQR�5$��

)RUPXODWR� 'RVH�
�J�KD�V��D���

9ROXPH�
�/�KD��

'DWH�GL�
LPSLHJR� ,QIHVWDQWL�SUHVHQWL�

7HVWLPRQH� � �  Solanum nigrum 
Amaranthus retroflexus 

Portulaca oleracea 
Chenopodium album 

3\UDIOXIHQ������J�/� �����
���� $�����

JLXJQR�3\UDIOXIHQ������J�/� �����
'LTXDW�����J�/� ����
�
/H� SDUFHOOH� WUDWWDWH� HG� LO� WHVWLPRQH� QRQ� WUDWWDWR� VRQR� VWDWH� GLVSRVWH� VHFRQGR� XQ� GLVHJQR� D�

EORFFKL�UDQGRPL]]DWL�FRQ���ULSHWL]LRQL��
3HU� LO� WUDWWDPHQWR� q� VWDWD� LPSLHJDWD� XQD� EDUUD� VFKHUPDWD� PDQXDOH� DOLPHQWDWD� GD� DQLGULGH�

FDUERQLFD�FRQ�XJHOOR�D�YHQWDJOLR�7HHMHW�;5���96��LUURUDQGR�����OLWUL�GL�VROX]LRQH�DG�HWWDUR�DOOD�
SUHVVLRQH�GL�����EDU��,O�ULOLHYR�UHODWLYR�DOO¶HIILFDFLD�q�VWDWR�HVHJXLWR�VWLPDQGR�OD�SHUFHQWXDOH�GL�
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FRQWUROOR�ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR��,�GDWL�RWWHQXWL�VRQR�VWDWL�VRWWRSRVWL�DOO¶DQDOLVL�GHOOD�
YDULDQ]D�H�DO�WHVW�GL�6WXGHQW�1HZPDQ�.HXOV��S��������
�

3URYD�Q�����������
/D�SURYD�q�VWDWD�FRQGRWWD�VX�SRPRGRUR�GD�LQGXVWULD�GHOOD�YDULHWj�.RPROL[��WUDSLDQWDWR�LO�JLRUQR�

���������� FRQ� VHVWR� G¶LPSLDQWR� ���� P� [� ���� P�� 3ULPD� GHO� WUDSLDQWR� HUD� VWDWD� HVHJXLWD� OD�
SUHSDUD]LRQH�GHO�WHUUHQR�FRQ�XQ¶DUDWXUD�H�XQ¶HUSLFDWXUD�QHO�PHVH�GL�DSULOH��,O�SURWRFROOR�GL�SURYD�
SUHYHGHYD�XQ�XQLFR�LQWHUYHQWR�VFKHUPDWR�WUD�OH�ILOH�LQ�SRVW�WUDSLDQWR��HVHJXLWR�D�GLVWDQ]D�GL�GLHFL�
JLRUQL�GDO�WUDSLDQWR��WDEHOOD�����
�

7DEHOOD� ��� 3URWRFROOR� GHOOD� SURYD� Q�� �� ULJXDUGDQWH� LO� GLVHUER� SRVW�WUDSLDQWR� VFKHUPDWR� GHO�
SRPRGRUR�GD�LQGXVWULD��$JURVHUYLFH�5	6��0DQIUHGRQLD�)*��

)RUPXODWR� 'RVH��
�J�KD�V�D���

9ROXPH�
�/�KD��

'DWH�GL�
LPSLHJR� ,QIHVWDQWL�SUHVHQWL�

7HVWLPRQH� � �  
Solanum nigrum 

Amaranthus retroflexus 
Portulaca oleracea 

3\UDIOXIHQ������J�/� �����
���� $�����

PDJJLR�
3\UDIOXIHQ������J�/� �����
*OLIRVDWH�����J�/� �����
�
/H� SDUFHOOH� WUDWWDWH� HG� LO� WHVWLPRQH� QRQ� WUDWWDWR� VRQR� VWDWH� GLVSRVWH� VHFRQGR� XQ� GLVHJQR� D�

EORFFKL�UDQGRPL]]DWL�FRQ���ULSHWL]LRQL��
3HU� LO� WUDWWDPHQWR� q� VWDWD� LPSLHJDWD� XQD� EDUUD� VFKHUPDWD� PDQXDOH� DOLPHQWDWD� DG� DQLGULGH�

FDUERQLFD�FRQ�XJHOOR�D�YHQWDJOLR�7HHMHW�$,������96�LUURUDQGR�����OLWUL�GL�VROX]LRQH�DG�HWWDUR�
DOOD�SUHVVLRQH�GL���EDU��,O�ULOLHYR�LQHUHQWH�O¶HIILFDFLD�q�VWDWR�HVHJXLWR�VWLPDQGR�OD�SHUFHQWXDOH�GL�
FRQWUROOR�ULVSHWWR�DO�WHVWLPRQH�QRQ�WUDWWDWR��,�GDWL�RWWHQXWL�VRQR�VWDWL�VRWWRSRVWL�DOO¶DQDOLVL�GHOOD�
YDULDQ]D�H�DO�WHVW�GL�6WXGHQW�1HZPDQ�.HXOV��S��������
�

5,68/7$7,�
6L�ULSRUWDQR�GL�VHJXLWR�L�ULVXOWDWL�GHOOH�SURYH�GL�FDPSR�GHVFULWWH��
�

3URYD�Q�����������
7DEHOOD����5LVXOWDWL�GRSR�O¶DSSOLFD]LRQH��$ ��PDJJLR��GHOOD�SURYD�Q����ULJXDUGDQWH�LO�GLVHUER�
SUH�WUDSLDQWR�GHO�SRPRGRUR�GD�LQGXVWULD��$JULFROD�������/LVFDWH�0,��

3URGRWWR�IRUPXODWR�
��GLVVHFFDPHQWR�LQIHVWDQWL�
DO���JLXJQR��$����JJ��

��GLVVHFFDPHQWR�LQIHVWDQWL�
DO����JLXJQR��$����JJ��

62/1,� $%87+� 3$1',� 3252/� 62/1,� $%87+� 3$1',� 3252/�

7HVWLPRQH��Q��SLDQWH�
PHGLR�SHU�ULSHWL]LRQH�� ���E
� ���E� ��E� ���E� ���E� ���E� ���E� ���E�

3\UDIOXIHQ������J�/���
3HQGLPHWDOLQ�����J�/�
��0HWULEX]LQ�����

����D� ����D� ����D� ����D� ����D� ����D� ����D� �
����D�


,�YDORUL�GHOOD�VWHVVD�FRORQQD�FRQWUDVVHJQDWL�GD�OHWWHUH�XJXDOL�QRQ�GLIIHULVFRQR�VLJQLILFDWLYDPHQWH�DO�WHVW�GL�
61.�SHU�S�������
/HJHQGD� LQIHVWDQWL�� 62/1, Solanum nigrum�� $%87+ Abutilon theophrasti�� 3$1', Panicum 
dicothomiflorum��3252/ Portulaca oleracea 
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,Q� TXHVWD� SURYD� O¶DSSOLFD]LRQH� GHOOD� PLVFHOD� FRPSOHVVD� FRQWHQHQWH� LO� S\UDIOXIHQ� LQ� SUH�
WUDSLDQWR��KD�IDWWR�UHJLVWUDUH�XQ�FRPSOHWR�GLVVHFFDPHQWR�GHOOH�LQIHVWDQWL�SUHVHQWL��JDUDQWHQGRQH�
XQ� FRQWUROOR� WRWDOH� ILQR� D� GXH�PHVL� GDOO¶DSSOLFD]LRQH� �WDEHOOD� ����1RQ� VRQR� VWDWL� HYLGHQ]LDWL�
IHQRPHQL�GL�ILWRWRVVLFLWj�VXOOD�FROWXUD�EHQFKq�LO�WUDSLDQWR�VLD�VWDWR�HIIHWWXDWR�LO�JLRUQR�VXFFHVVLYR�
DO�WUDWWDPHQWR��
�

3URYD�Q�����������
7DEHOOD����5LVXOWDWL�GRSR�OH�DSSOLFD]LRQL��$ ���PDU]R��% ���DSULOH��& ���DSULOH��GHOOD�SURYD�Q��
��ULJXDUGDQWH�LO�GLVHUER�SUH�WUDSLDQWR�GHO�SRPRGRUR�GD�LQGXVWULD��&,2��3RGHQ]DQR�3&��

3URGRWWR�IRUPXODWR�

Q��SLDQWH�PHGLR�SHU�ULSHWL]LRQH�
DO����PDJJLR��$����JJ��%����JJ��

&����JJ��

Q��SLDQWH�PHGLR�SHU�ULSHWL]LRQH�
DO����JLXJQR��$����JJ��%����JJ��

&����JJ��
62/1,� 625+$� )802)� 62/1,� 625+$� )802)�

7HVWLPRQH��Q��SLDQWH�
PHGLR�SHU�ULSHWL]LRQH�� ���E
� �����E� ����D� ���E� ������E� ��D�

3\UDIOXIHQ������J�/���
3HQGLPHWDOLQ�����J�/���
0HWULEX]LQ�����

����D� ���D� ��D� ����D� �����D� �
��D�

�2[DGLD]RQ�����J�/���
3HQGLPHWDOLQ�����J�/���
0HWULEX]LQ�����
*OLIRVDWH�����J�/�

��D� ����D� ��D� ����D� ���D�
�

��D�
�


,�YDORUL�GHOOD�VWHVVD�FRORQQD�FRQWUDVVHJQDWL�GD�OHWWHUH�XJXDOL�QRQ�GLIIHULVFRQR�VLJQLILFDWLYDPHQWH�DO�WHVW�GL�
6FRWW�.QRWW� SHU� S������ � � /HJHQGD� LQIHVWDQWL�� 62/1, Solanum nigrum�� 625+$ Sorghum halepense��
)802) Fumaria officinalis�

�

,Q�TXHVWD�SURYD�VL�q�SRWXWR�RVVHUYDUH�FKH�OµHIILFDFLD�QHL�FRQIURQWL�GL�S. nigrum�GHOOD�WHVL�FRQ�
XQ�VLQJROR�LQWHUYHQWR��GHOOD�PLVFHOD�FRQ�S\UDIOXIHQ��QRQ�GLIIHULVFH�VLJQLILFDWLYDPHQWH�GD�TXHOOD�
GHOOD�WHVL�FRQ�LO�GRSSLR�LQWHUYHQWR��FRQWHQHQWH�DQFKH�R[DGLD]RQ��6X�Sorghum halepense,�EHQFKq�
O¶DQDOLVL�VWDWLVWLFD�QRQ�HYLGHQ]L�GLIIHUHQ]H�VLJQLILFDWLYH��OD�WHVL�FRQ�S\UDIOXIHQ�q�WHQGHQ]LDOPHQWH�
PHQR�HIILFDFH�GDWD�OD�VXD�DWWLYLWj�SUHYDOHQWH�VXOOH�LQIHVWDQWL�GLFRWLOHGRQL��WDEHOOD�����'LIIHUHQ]H�
QRQ� VLJQLILFDWLYH� VL� VRQR� DYXWH� DQFKH� LQ� UHOD]LRQH� DOOD�Fumaria officinalis�� 1RQ� VRQR� VWDWL�
HYLGHQ]LDWL�IHQRPHQL�GL�ILWRWRVVLFLWj�VXOOD�FROWXUD�WUDSLDQWDWD�VX�QHVVXQD�GHOOH�WHVL�RJJHWWR�GHOOD�
VSHULPHQWD]LRQH� 
�

3URYD�Q�����������
7DEHOOD����5LVXOWDWL�GRSR�O¶DSSOLFD]LRQH��$ ���JLXJQR��GHOOD�SURYD�Q����ULJXDUGDQWH�LO�GLVHUER�
SRVW�WUDSLDQWR�VFKHUPDWR�GHO�SRPRGRUR�GD�LQGXVWULD��7HUUHPHUVH�6RF��&RRS���&DPSLDQR�5$��

3URGRWWR�IRUPXODWR�
��GLVVHFFDPHQWR�LQIHVWDQWL�
DO����JLXJQR��$���JJ��

��GLVVHFFDPHQWR�LQIHVWDQWL�
DO����OXJOLR��$����JJ��

62/1,� $0$5(� &+($/� 3252/� 62/1,� $0$5(� &+($/� 3252/�
7HVWLPRQH��FRSHUWXUD���
PHGLD�SHU�ULSHWL]LRQH�� ���E
� ���E� ���E� ���E� ���E� ���E� ���E� ���E�

3\UDIOXIHQ������J�KD� ����D� �����D� �����D� ����D� ����D� �����D� �����D� ����D�
3\UDIOXIHQ������J�KD� ����D� ����D� ����D� ����D� ����D� ����D� ����D� ����D�
'LTXDW�����J�/� ����D� ����D� ����D� ����D� ����D� ����D� ����D� ����D�

,�YDORUL�GHOOD�VWHVVD�FRORQQD�DIILDQFDWL�GD�OHWWHUH�XJXDOL�QRQ�GLIIHULVFRQR�VLJQLILFDWLYDPHQWH�DO�WHVW�GL�61.�
SHU� S������ /HJHQGD� LQIHVWDQWL�� 62/1, Solanum nigrum�� $0$5( Amaranthus retroflexus��
&+($/ Chenopodium album��3252/ Portulaca oleracea�
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,Q� TXHVWD� SURYD�� OH� WUH� WHVL� WHVWDWH�PHGLDQWH� DSSOLFD]LRQH� VFKHUPDWD� LQ� SRVW� WUDSLDQWR�� FRQ�
VLQJROR�LQWHUYHQWR�KDQQR�IRUQLWR�XQ�FRQWUROOR�WRWDOH�GL�WXWWH�OH�LQIHVWDQWL�GLFRWLOHGRQL�SUHVHQWL�QHO�
WHVWLPRQH�QRQ�WUDWWDWR��S. nigrum��A. retroflexus��C. album��P. oleracea��,�ULVXOWDWL�RWWHQXWL�QRQ�KDQQR�
HYLGHQ]LDWR�XQ�HIIHWWR�GRVH�QHOOH�GXH�WHVL�WUDWWDWH�FRQ�S\UDIOXIHQ��
�
3URYD�Q�����������
7DEHOOD�����5LVXOWDWL�GRSR�O¶DSSOLFD]LRQH��$ ���PDJJLR��GHOOD�SURYD�Q����ULJXDUGDQWH�LO�GLVHUER�
SRVW�WUDSLDQWR�VFKHUPDWR�GHO�SRPRGRUR�GD�LQGXVWULD��$JURVHUYLFH�5	6��0DQIUHGRQLD�)*��

3URGRWWR�IRUPXODWR�
��GLVVHFFDPHQWR�LQIHVWDQWL�

DO����JLXJQR��$�����
��GLVVHFFDPHQWR�LQIHVWDQWL�
DO����OXJOLR��$����JJ��

62/1,� $0$5(� 3252/� 62/1,� $0$5(� 3252/�

7HVWLPRQH��Q��SLDQWH�
PHGLR�SHU�ULSHWL]LRQH�� ��E
� ��E� ���E� ��E� ��E� ���E�

3\UDIOXIHQ������J�KD� ����D� ����D� ����D� ����D� ����D� ����D�

3\UDIOXIHQ������J�KD� ����D� ����D� ����D� ����D� ����D� ����D�

*OLIRVDWH�����J�/� ����D� ����D� ����D� ����D� ����D� ����D�

,�YDORUL�GHOOD�VWHVVD�FRORQQD�DIILDQFDWL�GD�OHWWHUH�XJXDOL�QRQ�GLIIHULVFRQR�VLJQLILFDWLYDPHQWH�DO�WHVW�GL�61.�
SHU�S������
/HJHQGD� LQIHVWDQWL�� 62/1, Solanum nigrum�� $0$5( Amaranthus retroflexus�� 3252/ Portulaca 
oleracea�
�
$QFKH�LQ�TXHVWD�SURYD�O¶HIILFDFLD�GHOOH�VROX]LRQL�XWLOL]]DWH�FRQ�VFKHUPDWXUD�LQ�SRVW�WUDSLDQWR��

PHGLDQWH� VLQJROR� LQWHUYHQWR�� q� VWDWD� FRPSOHWD� QHL� FRQIURQWL� GL� WXWWH� OH� PDOHUEH� SUHVHQWL� �S. 
nigrum, A. retroflexus H P. oleracea���VHQ]D��TXLQGL��DOFXQ�HIIHWWR�GRVH�WUD�OH�GXH�WHVL�WUDWWDWH�FRQ�
S\UDIOXIHQ�� 1RQ� VRQR� VWDWL� HYLGHQ]LDWL� IHQRPHQL� GL� ILWRWRVVLFLWj� VXOOD� FROWXUD� WUDSLDQWDWD� VX�
QHVVXQD�GHOOH�WHVL�GHOOD�VSHULPHQWD]LRQH��
�

',6&866,21(�(�&21&/86,21,�
3\UDIOXIHQ��QHOOD�IRUPXOD]LRQH�VSHULPHQWDOH�5HYROXWLRQ���FDUDWWHUL]]DWD�GD�XQD�FRQFHQWUD]LRQH�

GL������J�/�H�GD�QXRYL� FRDGLXYDQWL� H�FRIRUPXODQWL�� QHJOL� VWXGL�SUHVHQWDWL� LQ�TXHVWR� ODYRUR�KD�
GLPRVWUDWR� GL� VYROJHUH� XQD� UDSLGD� HG� RWWLPDOH� DWWLYLWj� GL� GLVVHFFDPHQWR� GHOOH� LQIHVWDQWL�
GLFRWLOHGRQL�SUHVHQWL�QHOOH�SURYH��,O�SURGRWWR�KD�FRQWUROODWR�SHUIHWWDPHQWH�OR�VYLOXSSR�GL�GLYHUVH�
VSHFLH� GLFRWLOHGRQL�� WUD� FXL� S. nigrum, LQIHVWDQWH� FKLDYH� GHOOD� FROWXUD� GHO� SRPRGRUR, A. 
retroflexus, C. album, P. oleracea, A. theophrasti H F. officinalis. /¶DSSOLFD]LRQH�GL�S\UDIOXIHQ�
LQ� PLVFHOD� FRQ� DOWUH� VRVWDQ]H� DWWLYH� HUELFLGH� FDUDWWHUL]]DWH� GD� GLIIHUHQWH� VSHWWUR� GL� D]LRQH��
SHUPHWWH�GL�WHQHUH�VRWWR�FRQWUROOR�DQFKH�OH�VSHFLH�LQIHVWDQWL�PRQRFRWLOHGRQL��TXDOL�S. halepense�
GD�VHPH�H�Panicum dichotomiflorum��
1HO� FRQWUROOR� GL� S. nigrum�� O¶DSSOLFD]LRQH� HVHJXLWD� LQ� SUH�WUDSLDQWR� QRQ� KD� HYLGHQ]LDWR�

GLIIHUHQ]H�VLJQLILFDWLYH�ULVSHWWR�DOOD�PLVFHOD�FRQWHQHQWH�R[DGLD]RQ��HYLGHQ]LDQGR�OD�SRVVLELOLWj�GL�
VRVWLWX]LRQH�GL�TXHVWD�VRVWDQ]D�QRQ�SL��LQ�FRPPHUFLR�PHGLDQWH�S\UDIOXIHQ��QHJOL�LPSLHJKL�GHO�
SURGRWWR�XWLOL]]DWR�GD�VROR�R�LQ�PLVFHOD�FRQ�DOWUL�HUELFLGL�LQ�JUDGR�GL�FRPSOHWDUQH�OR�VSHWWUR�GL�
D]LRQH���
,O� QXRYR� IRUPXODWR� KD� DOWUHVu� HYLGHQ]LDWR� XQ¶HOHYDWD� VHOHWWLYLWj� LQ� WXWWH� OH� FRQGL]LRQL�

DSSOLFDWLYH�� FRPSUHVL� JOL� LQWHUYHQWL� HIIHWWXDWL� LO� JLRUQR�SULPD�GHO� WUDSLDQWR� VWHVVR�� FRQ�JUDQGH�
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IDFLOLWD]LRQH�GL� LPSLHJR�QHOOD�JHVWLRQH�GHOOD�FROWXUD�GD�SDUWH�GHOO¶DJULFROWRUH�� VLD� ULVSHWWR�DJOL�
LPSLHJKL�GL�SURGRWWL�UHVLGXDOL�FRPH�R[DGLD]RQ��VLD�ULVSHWWR�DJOL�HUELFLGL�D�EDVH�GL�JOLIRVDWH��GD�
XWLOL]]DUH��TXHVW¶XOWLPR��FRQ�PROWD�FDXWHOD�QHOOH�DSSOLFD]LRQL�LQ�SUH�WUDSLDQWR�GHOOD�FROWXUD���
1HJOL�LQWHUYHQWL�GL�SRVW�WUDSLDQWR��VX�LQIHVWDQWL�GLFRWLOHGRQL��S\UDIOXIHQ�KD�SHUPHVVR�GL�RWWHQHUH�

JOL�VWHVVL�ULVXOWDWL�IRUQLWL�GDJOL�HUELFLGL�DG�D]LRQH�WRWDOH��TXDOL�GLTXDW�H�JOLIRVDWH��GLPRVWUDQGRVL�
DOWUHWWDQWR� YDOLGR� QHOOH� DSSOLFD]LRQL� PHGLDQWH� VFKHUPDWXUD�� 7DOH� PHWRGRORJLD� DSSOLFDWLYD�
SRWUHEEH�IDYRULUH�OR�VYLOXSSR�GL�WHFQLFKH�GL�FRQWUROOR�SURSULH�GHOO¶DJULFROWXUD�GL�SUHFLVLRQH��FRQ�
WUDWWDPHQWL� ORFDOL]]DWL�� VXOO¶LQWHUILOD�� OLPLWDWDPHQWH� DOOH� DUHH� FRQ�SUHVHQ]D�GL� SLDQWH� LQIHVWDQWL��
1HOOH�DSSOLFD]LRQL�ORFDOL]]DWH�GL�SRVW�WUDSLDQWR�5HYROXWLRQ�SXz�HVVHUH�PLVFHODWR�FRQ�JUDPLQLFLGL�
VSHFLILFL� LQ�PRGR�GD�FRPSOHWDUQH� OR� VSHWWUR�GL�D]LRQH�� VHQ]D�DOFXQD� LQWHUIHUHQ]D�VXO� JUDGR�GL�
DWWLYLWj�HUELFLGD��6LSFDP�,WDOLD�������GDWL�QRQ�SXEEOLFDWL����

�
/$925,�&,7$7,�

4XHU]ROD�3���5RPDQLQL�0���3DFLQL�$���&DSHOOD�$���0\UWD�$���3LDQHOOD�)����������3\UDIOXIHQ�HWK\O�
�26�������QXRYR�HUELFLGD�VSROORQDQWH��GLVVHFFDQWH��Atti�Giornate Fitopatologiche���������
�����

4XHU]ROD� 3��� $EELDWL� &��� %HOORWWR� '��� *XDVWDPDFFKLD� )��� &DSHOOD� $��� ������ � (YROXWLRQ��
�S\UDIOXIHQ�HWK\O��� FDUDWWHUL]]D]LRQH� GHOO¶DWWLYLWj� HUELFLGD� VXOOH� SULQFLSDOL� LQIHVWDQWL�
GLFRWLOHGRQL�GHL�IUXWWLIHUL�H�GHOOD�YLWH��Atti�Giornate Fitopatologiche��������������

�
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