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5,$668172��
7UH�SURYH�GL�HIILFDFLD�VRQR�VWDWH�FRQGRWWH�QHO�ELHQQLR���������DOOR�VFRSR�GL�VDJJLDUH�GLYHUVL�
IRUPXODWL�R�VWUDWHJLH�SHU� LO�FRQWHQLPHQWR�FRPELQDWR�GL�DILGH�JULJLR��Dysaphis plantaginea��H�
DILGH� ODQLJHUR� VX� PHOR �Eriosoma lanigerum��� DOOD� OXFH� GHOOH� UHVWUL]LRQL� VXELWH� GDL�
QHRQLFRWLQRLGL��,Q�SDUWLFRODUH�VL�q�YDOXWDWD�O¶D]LRQH�GL�VXOIR[DIORU��&ORVHU���H�IOXS\UDGLIXURQH�
�6LYDQWR�3ULPH����UHFHQWHPHQWH�UHJLVWUDWL�VX�PHOR��LQ�FRPSDUD]LRQH�D�VWDQGDUG�GL�ULIHULPHQWR��
/H�VWUDWHJLH�DILFLGH�VRQR�VWDWH�YDOXWDWH�LQ�IUXWWHWL�VSHULPHQWDOL�VX�SDUFHOOH�GL�JUDQGL�GLPHQVLRQL��
GLVWULEXHQGR�L�SURGRWWL�FRQ�DWRPL]]DWRUH��/D�SRSROD]LRQH�GL�DILGH�JULJLR�q�VWDWD�VLJQLILFDWLYD�LQ�
HQWUDPEH�OH�DQQDWH��FRQ�OLYHOOL�GL�LQIHVWD]LRQH�UHJLVWUDWL�QHOOH�SDUFHOOH�WHVWLPRQH�GL�ROWUH�LO�����
GHL�JHUPRJOL��,�IUXWWHWL�HUDQR�DQFKH�FDUDWWHUL]]DWL�GD�XQ¶XQLIRUPH�H�VLJQLILFDWLYD�SUHVHQ]D�GL�E. 
lanigerum��'DL�ULVXOWDWL�HPHUJH�FRPH�L�IRUPXODWL�D�EDVH�VXOIR[DIORU�H�IOXS\UDGLIXURQH�DEELDQR�
IRUQLWR� XQ� EXRQ� FRQWHQLPHQWR� GHOOH� LQIHVWD]LRQL� GL� DILGH� JULJLR�� PDQLIHVWDQGR� LQROWUH� XQD�
EXRQD� VHOHWWLYLWj� YHUVR� JOL� DFDUL� ILWRVHLGL� H� QRQ� SURYRFDQGR� ILWRWRVVLFLWj�� 3DU]LDOH� q� ULVXOWDWD�
LQYHFH� O¶D]LRQH� GHL� GXH� QXRYL� IRUPXODWL� QHL� FRQIURQWL� GL� E. lanigerum�� VH� VDUj� RSSRUWXQR�
VWXGLDUQH�XOWHULRUPHQWH�O¶HIILFDFLD�LQ�UHOD]LRQH�DOOD�ELRORJLD�GHOO¶DILGH��LQ�SDUWLFRODUH�DOO¶HSRFD�
GL�PLJUD]LRQH�GHOOH�QHDQLGL�GDOOH�UDGLFL�DOOD�SDUWH�DHUHD���
3DUROH�FKLDYH��Eriosoma lanigerum��Dysaphis plantaginea��IOXS\UDGLIXURQH��VXOIR[DIORU�
�
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7KUHH� HIILFDF\� WULDOV� ZHUH� FRQGXFWHG� RYHU� ����� DQG� ����� LQ� RUGHU� WR� HYDOXDWH� VHYHUDO�
LQVHFWLFLGHV�RU�VWUDWHJLHV�IRU�WKH�FRPELQHG�FRQWURO�RI�URV\�DSSOH�DSKLG��Dysaphis plantaginea��
DQG�ZRROO\�DSSOH�DSKLG��Eriosoma lanigerum���JLYHQ� WKH�UHVWULFWLRQV�RQ�QHRQLFRWLQRLGV��7KH�
DFWLYH� LQJUHGLHQWV� VXOIR[DIORU� �&ORVHU��� DQG� IOXS\UDGLIXURQH� �6LYDQWR� 3ULPH���� UHFHQWO\�
UHJLVWHUHG�RQ� DSSOH� WUHHV��ZHUH� HYDOXDWHG� LQ� FRPSDULVRQ�ZLWK� VWDQGDUG� UHIHUHQFHV��7KH� WULDOV�
ZHUH�FDUULHG�RXW�LQ�H[SHULPHQWDO�DSSOH�RUFKDUGV�RQ�ODUJH�EORFNV��GLVWULEXWLQJ�WKH�SURGXFWV�ZLWK�
VSUD\HU��7KH�URV\�DSSOH�DSKLG�SRSXODWLRQ�ZDV�VLJQLILFDQW�LQ�ERWK�\HDUV��ZLWK�LQIHVWDWLRQ�OHYHOV�
UHFRUGHG�LQ�WKH�XQWUHDWHG�SORWV�RI�RYHU������)XUWKHUPRUH��WKH�RUFKDUGV�ZHUH�FKDUDFWHUL]HG�E\�
D�XQLIRUP�DQG�VLJQLILFDQW�SUHVHQFH�RI�E. lanigerum��7KH�UHVXOWV�VKRZ�WKDW�&ORVHU�DQG�6LYDQWR�
3ULPH� SURYLGHG�JRRG�FRQWURO�RI� URV\� DSSOH� DSKLG� LQIHVWDWLRQV�� DOVR� VKRZLQJ� JRRG� VHOHFWLYLW\�
WRZDUGV�SK\WRVHLLG�PLWHV�DQG�GLGQ¶W�FDXVH�SK\WRWR[LFLW\��7KH�HIILFDF\�RI�WKH�WZR�QHZ�SURGXFWV�
ZDV� SDUWLDO� RQ�E. lanigerum�� LW� ZLOO� EH� DSSURSULDWH� WR� HYDOXDWH� WKH� HIIHFWLYHQHVV� IXUWKHU�� LQ�
UHODWLRQ�WR�WKH�ELRORJ\�RI�WKH�DSKLG��LQ�SDUWLFXODU�WR�WKH�SHULRG�RI�PLJUDWLRQ�RI�WKH�QHDQLGV�IURP�
WKH�URRWV�WR�WKH�DHULDO�VKRRWV��
.H\ZRUGV��Eriosoma lanigerum, Dysaphis plantaginea, IOXS\UDGLIXURQH��VXOIR[DIORU�
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���7UD�L�ILWRIDJL�FKH�DWWDFFDQR�LO�PHOR�JOL�DILGL�ULYHVWRQR�XQ�UXROR�PROWR�ULOHYDQWH��VLD�SHU�OD�ORUR�
GDQQRVLWj� SRWHQ]LDOH� VLD� SHU� O¶LQGLVSHQVDELOH� DGR]LRQH� GL� VWUDWHJLH� GL� GLIHVD� LQVHWWLFLGD�� /H�
VSHFLH�SULQFLSDOL�VRQR�LQ�RUGLQH�GL�LPSRUWDQ]D��DILGH�JULJLR��Dysaphis plantaginea�3DVV����DILGH�
ODQLJHUR��Eriosoma lanigerum�+DXVPDQQ��H�DILGH�YHUGH��Aphis pomi�'H�*HHU���/¶DILGH�JULJLR�
UDSSUHVHQWD� XQR� GHJOL� LQVHWWL� FKLDYH� GHO� PHOR� H� GHO� FRWRJQR� �$QJHOL� H� 6LPRQL�� �������
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ULFKLHGHQGR�VHPSUH� O¶LPSRVWD]LRQH�GL�XQD� VWUDWHJLD�GL�GLIHVD� SHU�FRQWUDVWDUH� L�SRVVLELOL�JUDYL�
GDQQL� DOOD� SURGX]LRQH� �3UHWL� H� 3DVTXDOLQL�� ������� $QFKH� LQ� SUHVHQ]D� GL� EDVVL� OLYHOOL� GL�
SRSROD]LRQH�� LQ� YLUW�� GHO� VXR� HOHYDWR� SRWHQ]LDOH� ULSURGXWWLYR�� LO� ILWRPL]R� SXz� GHWHUPLQDUH�
DERUWL�ILRUDOL�H�LQWHUIHUHQ]D�FRQ�OR�VYLOXSSR�GHL�JHUPRJOL�H�GHL�IUXWWL��4XHVWL�XOWLPL�ULVXOWDQR�GL�
SLFFROH� GLPHQVLRQH�� GHIRUPDWL� H� WDOYROWD� DQFKH� LQWHUHVVDWL� GDOOD� SUHVHQ]D� GL� IXPDJJLQL�
VYLOXSSDWHVL�GDOO¶DEERQGDQWH�SURGX]LRQH�GL�PHODWD��1XPHURVL�VWXGL�KDQQR�LQGDJDWR�O¶D]LRQH�GL�
QHPLFL�QDWXUDOL�YHUVR�D. plantaginea��WUD�FXL�IXQJKL�HQWRPRSDWRJHQL��LPHQRWWHUL�SDUDVVLWRLGL�R�
SUHGDWRUL�� HYLGHQ]LDQGR� FRPXQTXH� FKH� VSHVVR� LO� FRQWUROOR� ELRORJLFR� QRQ� q� VXIILFLHQWH� SHU� LO�
FRQWHQLPHQWR� GHL� GDQQL� �'LE� HW� DO��� ������ %RVHOOL� HW� DO��� ������� 1HOO¶XOWLPR� GHFHQQLR� VL� q�
UHJLVWUDWR�GLIIXVDPHQWH�XQ�JHQHUDOH�LQFUHPHQWR�GHL�IUXWWHWL�LQIHVWDWL�GDOO¶DILGH�E. lanigerum��/D�
UHFUXGHVFHQ]D� GHJOL� DWWDFFKL� GHOO
DILGH� ODQLJHUR� q� DWWULEXLELOH� DG� XQD� VHULH� FRQFRPLWDQWH� GL�
FRQFDXVH� QRQ� VHPSUH� GL� FKLDUD� GHILQL]LRQH�� SDUWHQGR� GDOO¶HVFOXVLRQH� GDOOH� OLQHH� GL� GLIHVD� GL�
LQVHWWLFLGL�GL�FRPSURYDWD�HIILFDFLD��H�J��YDPLGRWKLRQ��FORUS\ULIRV���$XWRUL�YDUL��������%HHUV�HW�
DO��� ������ ������ %DOGHVVDUL� HW� DO��� ������� 1RQ� YD� DOWUHVu� VRWWRYDOXWDWD� O¶LQWHUIHUHQ]D� GHJOL�
LQVHWWLFLGL�QHL�FRQIURQWL�GHL�SDUDVVLWRLGL��LQ�SULPLV�Aphelinus mali��VRSUDWWXWWR�GRSR�O¶DGR]LRQH�
GL� VWUDWHJLH� SHU� LO� FRQWUROOR� GL� FLPLFH� DVLDWLFD� �%HUJK� H� 6WDOOLQJV�� ������� ,QROWUH� JOL� LQYHUQL�
VHPSUH�SL��PLWL�SRVVRQR�LQFUHPHQWDUH�OD�VRSUDYYLYHQ]D�GHJOL�VWDGL�VYHUQDQWL��FKH�VL�WUDGXFH�LQ�
HOHYDWH� HG� DQWLFLSDWH� SRSROD]LRQL� SULPDYHULOL� �%HHUV� HW� DO��� ������� *OL� RUJDQL� LQWHUHVVDWL�
GDOO¶LQLH]LRQH� GL� VDOLYD� GHO� ILWRPL]R� VXELVFRQR� DOWHUD]LRQL� QHRSODVWLFKH� �WXPRUL�� JDOOH��� LQ�
SDUWLFRODUH�VH�YLHQH�FROSLWR�O¶DSSDUDWR�UDGLFDOH��VL�DVVLVWH�D�XQR�VWHQWDWR�VYLOXSSR�GHOOD�SLDQWD��
PHQWUH�VXOOD�SDUWH�DHUHD�VL�SRVVRQR�DYHUH�GLVVHFFDPHQWL�GHL�UDPHWWL�H�PDQFDWR�VYLOXSSR�GHOOH�
JHPPH� D� IUXWWR�� 9L� q� DQFKH� XQ� GDQQR� GLUHWWR� DOOD� SURGX]LRQH�� DWWUDYHUVR� OR� VYLOXSSR� GL�
IXPDJJLQL�VXO� IUXWWR�H�FRQVHJXHQWH�GHSUH]]DPHQWR�FRPPHUFLDOH��%DOGHVVDUL�H�$QJHOL���������
���$WWXDOPHQWH� L� SURJUDPPL� GL� GLIHVD� LQWHJUDWD� SUHYHGRQR� XQD� JHVWLRQH� FRPELQDWD� GHL� GXH�
SULQFLSDOL� DILGL� GHO� PHOR�� DWWUDYHUVR� LQWHUYHQWL� VLD� LQ� IDVH� SUHILRUDOH� FKH� SRVWILRUDOH�� 3HU�
PROWHSOLFL� PRWLYD]LRQL� L� PLJOLRUL� ULVXOWDWL� GL� FRQWHQLPHQWR� VL� RWWHQJRQR� GDOO¶LQWHUYHQWR�
HVHJXLWR� LQ� SUHILRULWXUD�� PLUDWR� SULQFLSDOPHQWH� YHUVR� OH� IRQGDWULFL� H� IRQGDWULJHQLH� GHOO
DILGH�
JULJLR��,Q�WDOH�IDVH�OH�SRSROD]LRQL�VRQR�SL��UDUHIDWWH�H�VHQVLELOL�DL�WUDWWDPHQWL�H�VL�SXz�VIUXWWDUH�
XQD�VHOHWWLYLWj�GL�SRVL]LRQH�GHJOL�LQVHWWLFLGL�YHUVR�OH�VSHFLH�GL�XWLOL��3DVTXDOLQL�H�3UHWL���������,O�
WLPLQJ� SRVWILRUDOH�� ROWUH� D� VYROJHUH� XQ¶D]LRQH� GL� FRPSOHWDPHQWR� YHUVR� D. plantaginea��
FRQFRUUH� QHO� FRQWHQHUH� OD�PLJUD]LRQH� GHOOH� QHDQLGL� GL� DILGH� ODQLJHUR� FKH� XVFHQGR� GDL� VLWL� GL�
VYHUQDPHQWR�FRORQL]]DQR�OD�YHJHWD]LRQH��/H�UHVWUL]LRQL�QHO�SRUWDIRJOLR�GHL�SURGRWWL�ILWRVDQLWDUL��
OH� PXWDWH� FRQGL]LRQL� FOLPDWLFKH� H� OH� ULSHUFXVVLRQL� VXOOD� ELRORJLD� GHJOL� DILGL� HG� LQILQH� OD�
FRPSDUVD�GL�QXRYH�PROHFROH�DILFLGH�VRQR�OH�SULQFLSDOL�PRWLYD]LRQL�FKH�LQGXFRQR�DOOD�FRVWDQWH�
YHULILFD�GL�LQQRYDWLYH�VWUDWHJLH�GL�JHVWLRQH��,Q�WDOH�FRQWHVWR��LO������q�GD�FRQVLGHUDUVL�XQ�DQQR�
GL� VYROWD� VWDQWH� OH� OLPLWD]LRQL� G¶XVR� GL� DOFXQL� QHRQLFRWLQRLGL�� FKH� DYHYDQR� UDSSUHVHQWDWR� L�
SLODVWUL� GHOOD� JHVWLRQH� GHJOL� DILGL� GHO� PHOR� �'DOODJR� H� %DOGHVVDUL�� ������ 3DVTXDOLQL�� ������
3DVTXDOLQL�H�3UHWL���������
���1HO� SUHVHQWH� ODYRUR� YHQJRQR� ULSRUWDWL� L� ULVXOWDWL� GL� WUH� SURYH� VSHULPHQWDOL� GL� FDPSR�
VXOO
HIILFDFLD� GL� GLYHUVL� IRUPXODWL� XWLOL]]DELOL� SHU� LO� FRQWUROOR� GHJOL� DILGL� GHO� PHOR�� ROWUH� DG�
LQVHWWLFLGL�QRWL�H�JLj�GD�WHPSR�XWLOL]]DWL��VRQR�VWDWH�VDJJLDWH�QXRYH�DOWHUQDWLYH�TXDOL�VXOIR[DIORU�
�%RVHOOL�HW�DO���������H�IOXS\UDGLIXURQH��3UHWL�H�3DVTXDOLQL���������GL�UHFHQWH�LQWURGX]LRQH�VXO�
PHUFDWR��
�

0$7(5,$/,�(�0(72',�
/H�VSHULPHQWD]LRQL�VRQR�VWDWH�FRQGRWWH�QHO�ELHQQLR������������SUHVVR�D]LHQGH�VSHULPHQWDOL�

JHVWLWH� GDOOD� )RQGD]LRQH� (��0DFK�� ,� IUXWWHWL�� GL� FXOWLYDU� *ROGHQ� 'HOLFLRXV� H� )XML�� DOOHYDWL� D�
6SLQGHO� H� LQQHVWDWL� VX�0��� VRQR� VWDWL� VXGGLYLVL� VHFRQGR� XQ� GLVHJQR� VSHULPHQWDOH� D� EORFFKL�
UDQGRPL]]DWL��SUHYHGHQGR���UHSOLFKH�SHU�FLDVFXQD�WHVL�FRQ�SDUFHOOH�GL�FLUFD�����P���FLUFD�����
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SLDQWH�UHSOLFD��� *OL� DSSH]]DPHQWL� VHOH]LRQDWL� SHU� OH� VSHULPHQWD]LRQL� SUHVHQWDYDQR�
XQ¶LQIHVWD]LRQH� GLIIXVD� H� VLJQLILFDWLYD� GL� DILGH� ODQLJHUR�� $� ILQH� LQYHUQR� VL� q� ULVFRQWUDWD� OD�
GLIIXVD�SUHVHQ]D�GL�FRORQLH�DOOD�EDVH�GHO�FROOHWWR�H�VXO�WURQFR��WDJOL�GL�SRWDWXUD�H�DQIUDWWXRVLWj�
GHOOD�FRUWHFFLD���SUREDELOPHQWH�ULFRQGXFLELOH�DOO¶HWj�GHJOL�LPSLDQWL�H�DOO¶HVFOXVLRQH�GDOOH�OLQHH�
GL�GLIHVD�GL�FORUS\ULIRV�GD�GLYHUVL�DQQL��,Q�PHULWR�DL�ULOLHYL�VL�q�IDWWR�ULIHULPHQWR�DOOH�VSHFLILFKH�
SURFHGXUH�SURSRVWH�GDOO
(332��,O�OLYHOOR�GL�HIILFDFLD�GHOOH�VWUDWHJLH�q�VWDWR�VWLPDWR�FRQWUROODQGR�
���� JHUPRJOL� LQ� DWWLYR� DFFUHVFLPHQWR� VFHOWL� D� FDVR� SHU� FLDVFXQD� UHSOLFD�� YDOXWDQGR� OD�
SHUFHQWXDOH� GL� JHUPRJOL� FROSLWL� SHU� HQWUDPEH� OH� VSHFLH�� 3HU� DILGH� ODQLJHUR� VL� q� FDOFRODWR� XQ�
LQGLFH� GL� GDQQR� EDVDWR� VXOOH� FRORQLH� QRUPDOL]]DWH� �%DOGHVVDUL� H� $QJHOL�� ������� SHU� PHJOLR�
GHVFULYHUH� OD� UHDOH� LQWHQVLWj� GL� LQIHVWD]LRQH� SUHVHQWH�� OD� GLQDPLFD� GL� FRORQL]]D]LRQH� GHOOD�
YHJHWD]LRQH��O¶HYHQWXDOH�UHLQIHVWD]LRQH�H�OD�SRVVLELOLWj�GL�SDUDVVLWL]]D]LRQH�GHOOH�FRORQLH��1HOOD�
QRUPDOL]]D]LRQH�� OH�FRORQLH�GL�E. lanigerum�YHQJRQR�VXGGLYLVH� LQ� WUH�FODVVL� LQ�EDVH�DOOH� ORUR�
GLPHQVLRQL�� FODVVH� ,�  � FRORQLH� SLFFROH�� FRVWLWXLWH� GD� ���� DILGL�� FODVVH� ,,�  � FRORQLH� GL�PHGLH�
GLPHQVLRQL�� QRQ� DQFRUD� FRPSOHWDPHQWH� DIIHUPDWH�� FODVVH� ,,,�  � FRORQLH� JUDQGL�� ULFRSHUWH� GL�
ODQXJLQH� GL� FHUD� ELDQFD�� FRQ� SL�� GL� ��� DILGL�� /H� FRORQLH� GL� FODVVH� ,� VL� ULVFRQWDQR� DG� LQL]LR�
LQIHVWD]LRQH�� LQ� VHJXLWR� DOOD� PLJUD]LRQH� GHOOH� QHDQLGL�� RSSXUH� QHOOH� VWUDWHJLH� DILFLGH� FKH�
ULHVFRQR� LQ� SDUWH� D� EORFFDUH� OR� VYLOXSSR� H� O¶HYROX]LRQH� GHO� ILWRPL]R�� 6X� TXHVWH� FRORQLH� LO�
FRQWUROOR� ELRORJLFR� RSHUDWR� GD� SUHGDWRUL� H� SDUDVVLWRLGL� ULVXOWD� RYYLDPHQWH� SL�� YHORFH� H�
FRPSOHWR�ULVSHWWR�D�TXHOOH�SL��DIIHUPDWH��TXHVWR�DVSHWWR�ULVXOWD�LQWHUHVVDQWH�VRSUDWWXWWR�SHU�A. 
mali�� FKH� JHQHUDOPHQWH� VYROJH� OD� VXD� LPSRUWDQWH� D]LRQH� GL� SDUDVVLWL]]D]LRQH� VROR� TXDQGR� OD�
SRSROD]LRQH�GHOOD�SUHGD�KD�JLj�UDJJLXQWR�L�OLYHOOL�SL��HOHYDWL�H�VYLOXSSDWR�FRORQLH�DIIHUPDWH�H�
FRSHUWH� GL� VHFUH]LRQH� FHURVD� �$XWRUL� YDUL�� ������ %HUJK� H� 6WDOOLQJV�� ������� ,Q� TXHVWL� FDVL�
O¶D]LRQH�GHOO¶LPHQRWWHUR�SXz� ULVXOWDUH�SRFR�HIILFDFH�H�FRPXQTXH�QRQ� ULVROXWLYD��FRQVHQWHQGR�
DGGLULWWXUD�XQ�ULSRSRODPHQWR�GL�E. lanigerum�LQ�DXWXQQR��LQ�DQQDWH�FRQ�FRQGL]LRQL�FOLPDWLFKH�
IDYRUHYROL��&RQWHVWXDOPHQWH�D�FLDVFXQ�ULOLHYR�GHJOL�DILGL��VL�q�YDOXWDWD�O¶HYHQWXDOH�ILWRWRVVLFLWj�
VX�IRJOLD��,QROWUH��GRSR�OD�ILQH�GHOOD�FDVFROD�QDWXUDOH��q�VWDWD�HVHJXLWD�DQFKH�XQD�YDOXWD]LRQH�GL�
VHOHWWLYLWj�VXL�IUXWWL��6RQR�VWDWH�VYROWH�DQFKH�LQGDJLQL�VXJOL�HIIHWWL�FROODWHUDOL�GHL�WUDWWDPHQWL�QHL�
FRQIURQWL� GHJOL� XWLOL�� LQ� SDUWLFRODUH� YHUVR� JOL� DFDUL� ILWRVHLGL� �VSHFLH�Amblyseius andersoni��� ,�
WUDWWDPHQWL� VRQR� VWDWL� HVHJXLWL� FRQ� DWRPL]]DWRUH� VSHULPHQWDOH�� GLVWULEXHQGR� XQD� TXDQWLWj� GL�
PLVFHOD� SDUL� D� ���� /�KD� D� WUH� FRQFHQWUD]LRQL� H� LQWHUHVVDQGR� O¶LQWHUD� YHJHWD]LRQH� H� SDUWH� GHO�
WURQFR�� ,�GDWL� UHODWLYL�DO�JUDGR�G¶LQIHVWD]LRQH� GHJOL�DILGL� VRQR�VWDWL� VRWWRSRVWL�DG�DQDOLVL� GHOOD�
YDULDQ]D� �$QRYD��H� OH�GLIIHUHQ]H� IUD� OH�PHGLH�FRQIURQWDWH� FRQ� LO� WHVW�GL�7XNH\� �S��������3HU�
TXDQWR�ULJXDUGD�L�SURGRWWL�VDJJLDWL�VL�ULPDQGD�DOOD�WDEHOOD����
�

7DEHOOD����&DUDWWHULVWLFKH�WHFQLFKH�GHL�IRUPXODWL�H�GRVL�GL�XWLOL]]DWH�
�)RUPXODWR��� 6RVWDQ]D�DWWLYD� 'LWWD�

GLVWULEXWULFH� &RQFHQWUD]LRQH�� )RUPXOD]LRQH� 'RVH�I�F��
J�P/�KD�

�0RYHQWR����6&� 6SLURWHWUDPDW�
%D\HU�

���J�/� 6&� ������
�6LYDQWR�3ULPH� )OXS\UDGLIXURQH� ����J�/� 6/� �����
�2OLRFLQ� 2OLR�PLQHUDOH� ����J�/� (&� �������
�&ORVHU� 6XOIR[DIORU� &RUWHYD� ����J�/� 6&� �����
�5HOGDQ�/2� &ORUSLULIRV�PHWLOH� ����J�/� (&� ������
�(SLN�� $FHWDPLSULG� 6LSFDP� ���J�/� 6/� ������
�7HSSHNL� )ORQLFDPLG� %HOFKLP� ����� :*� �����
�2OLRFLQ�q�VWDWR�GRVDWR�LQ�EDVH�DOO¶DFTXD�HIIHWWLYDPHQWH�GLVWULEXLWD�H�FRUULVSRQGHYD�D���NJ�KD�
�
1HOOD�SUHVHQWH�QRWD�VL�ULSRUWDQR�L�ULVXOWDWL�GL�WUH�VSHULPHQWD]LRQL��WDEHOOH������H�����LQ�FXL�VRQR�
VWDWH� VDJJLDWH� OH� GXH� QRYLWj� QHO� SRUWDIRJOLR� DILFLGL� GHO� PHOR�� RYYHUR� VXOIR[DIORU� H�
IOXS\UDGLIXURQH��LQ�DSSOLFD]LRQH�SUH�R�SRVWILRUDOL��LQ�FRQIURQWR�D�VWDQGDUG�GL�ULIHULPHQWR�TXDOL�
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IORQLFDPLG��DFHWDPLSULG�H�VSLURWHWUDPDW��&ORVHU�q�XQ�LQVHWWLFLGD�UHJLVWUDWR�VX�PHOR�QHO�FRUVR�GHO�
����� D� EDVH� GL� VXOIR[DIORU� �,VRFODVW70��� VRVWDQ]D� DWWLYD� DSSDUWHQHQWH� DO� JUXSSR� �&� GHOOD�
FODVVLILFD]LRQH�,5$&�H�FKH�DJLVFH�FRPH�DJRQLVWD�VXO�UHFHWWRUH�DFHWLOFROLQLFR��3UHVHQWD�D]LRQH�
VLVWHPLFD�H� WUDQVODPLQDUH�H� XQR�VSHWWUR�G¶D]LRQH�DPSLR�FKH�FRPSUHQGH�DILGL�� FLFDOLQH��SVLOOH�
DOHXURGLGL�H�FRFFLQLJOLH��%RVHOOL�HW�DO���������6XJOL�VWHVVL�WDUJHW�ULVXOWD�DWWLYR�IOXS\UDGLIXURQH�
�6LYDQWR� 3ULPH��� XQ� LQVHWWLFLGD� VLVWHPLFR� UHJLVWUDWR� VX� PHOR� QHO� ������ /D� VRVWDQ]D� DWWLYD�
IOXS\UDGLIXURQH� DSSDUWLHQH� DOOD� XQD� QXRYD� IDPLJOLD� FKLPLFD� GHOOH� EXWHQROLGL�� LQVHULWD� QHO�
JUXSSR� �'� GHOO¶,5$&� LQ� TXDQWR� O¶D]LRQH� D� OLYHOOR� GHO� VLVWHPD� QHUYRVR� ULVXOWD� VSHFLILFD� H�
GLIIHUHQWH�GDL�QHRQLFRWLQRLGL�R�GDO�VXFFLWDWR�VXOIR[DIORU��3DVTXDOLQL�H�3UHWL����������1HOOD�SURYD�
����� VX� *ROGHQ� �WDEHOOD� ��� VRQR� VWDWH� SRVWH� D� FRQIURQWR� FRQ� XQ� WHVWLPRQH� QRQ� WUDWWDWR� VHL�
VWUDWHJLH�DILFLGH�� LQ� UHDOWj� WUH� WHVL�HUDQR�GD�FRQVLGHUDUVL�FRPH�³WHVWLPRQL�SDU]LDOL´�� LQ�TXDQWR�
EDVDWH�VX�VLQJROR�LQWHUYHQWR�LQ�HSRFD�SUHILRUDOH��ULVSHWWLYDPHQWH�FRQ�IORQLFDPLG��VXOIR[DIORU�H�
FORUSLULIRV�PHWLOH��/D� ILQDOLWj� HUD� XQ� FRQIURQWR�GL� HIILFDFLD� SXUD� H� SHUVLVWHQ]D�G¶D]LRQH� WUD� LO�
UHIHUHQWH�IORQLFDPLG�H�VXOIR[DIORU��1HOOH�DOWUH�VWUDWHJLH��DFFRPXQDWH�GDO�IORQLFDPLG�SUHILRUDOH��
VL� q� FRQIURQWDWR� VXOIR[DIORU� FRQ� VSLURWHWUDPDW�� XWLOL]]DWR� LQ�PLVFHOD� FRQ� ROLR�PLQHUDOH� SHU� LO�
FRQWHPSRUDQHR� FRQWUROOR� GL� DILGH� ODQLJHUR�� ,QILQH� VL� q� VDJJLDWD� DQFKH� XQD� VWUDWHJLD� FRQ�
O¶LQVHULPHQWR� GL� FORUSLULIRV� PHWLOH� LQ� HSRFD� DYDQ]DWD� ���� PDJJLR��� LSRWL]]DQGR� XQ�
SRVL]LRQDPHQWR�VXO�LO�SLFFR�GL�PLJUD]LRQH�GL�E. lanigerum��

�

7DEHOOD����6WUDWHJLH�DGRWWDWH�HG�HSRFKH�GL�LQWHUYHQWR�GHOOD�SURYD�VX�*ROGHQ�'HOLFLRXV��������

7HVL�
3UHILRUDOH�
%%&+����

3RVWILRUDOH��
%%&+����

3RVWILRUDOH�
%%&+����

���DSULOH� ��PDJJLR� ���PDJJLR�
�� 7HVWLPRQH�QRQ�WUDWWDWR�
�� 7HSSHNL� � �
�� &ORVHU� � �
�� 5HOGDQ� � �
�� 7HSSHNL� &ORVHU� �
�� 7HSSHNL� &ORVHU� 5HOGDQ�
�� 7HSSHNL� 0RYHQWR���2OLRFLQ� �

�
1HOOD�SURYD������VX�)XML��WDEHOOD����VL�q�RSHUDWR�LQ�XQ�IUXWWHWR�IRUWHPHQWH�LQIHVWDWR�GD�DILGH�

ODQLJHUR��)OXS\UDGLIXURQH�q�VWDWR�WHVWDWR�LQ�VWUDWHJLH�FRQ�SRVL]LRQDPHQWR�SUH�R�SRVWILRULWXUD�LQ�
FRQIURQWR�ULVSHWWLYDPHQWH�FRQ�IORQLFDPLG�H�DFHWDPLSULG��
�
7DEHOOD����6WUDWHJLH�DGRWWDWH�HG�HSRFKH�GL�LQWHUYHQWR�GHOOD�SURYD�VX�)XML��������

7HVL�
3UHILRUDOH�
%%&+����

3RVWILRUDOH��
%%&+����

���DSULOH� ��PDJJLR�
�� 7HVWLPRQH�QRQ�WUDWWDWR�
�� 7HSSHNL� 0RYHQWR���2OLRFLQ�
�� 6LYDQWR�3ULPH� 0RYHQWR���2OLRFLQ�
�� 7HSSHNL� 6LYDQWR�3ULPH�
�� 7HSSHNL� (SLN�

�
1HOOD�SURYD������VX�*ROGHQ��WDEHOOD����VRQR�VWDWH�VDJJLDWH�VHL�VWUDWHJLH�DILFLGH�LQ�FRQIURQWR�

FRQ� XQ� WHVWLPRQH� QRQ� WUDWWDWR�� ,Q� XQD� WHVL� VL� q� LQVHULWR� FORUSLULIRV� PHWLOH� DOOR� VWDGLR� GL�
RUHFFKLHWWH� GL� WRSR�� WUDWWDPHQWR� SHU� LO� FRQWUROOR� GHOOH� SVLOOH� YHWWULFL� GL� $3� �LQ� SDUWLFRODUH�
Cacopsylla melanoneura��� SHU� YDOXWDUQH� O¶D]LRQH� QHL� FRQIURQWL� GL� E. lanigerum��
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)OXS\UDGLIXURQH�H�VXOIR[DIORU�VRQR�VWDWL�YDOXWDWL�DOO¶LQWHUQR�GL�VWUDWHJLH�FRQ�DSSOLFD]LRQL�SUH�H�
SRVW� ILRUDOL� H� LQ� FRQIURQWR� FRQ� JOL� VWDQGDUG� GL� ULIHULPHQWR� IORQLFDPLG�� DFHWDPLSULG� H�
VSLURWHWUDPDW��
�

7DEHOOD����6WUDWHJLH�DGRWWDWH�HG�HSRFKH�GL�LQWHUYHQWR�GHOOD�SURYD�VX�*ROGHQ�'HOLFLRXV��������

7HVL�
2UHFFKLHWWH�GL�WRSR�

%%&+����
3UHILRUDOH�
%%&+����

3RVWILRUDOH��
%%&+����

���PDU]R� ��DSULOH� ��PDJJLR�
�� 7HVWLPRQH�QRQ�WUDWWDWR�
�� 5HOGDQ� 7HSSHNL� &ORVHU�
�� � 7HSSHNL� &ORVHU�
�� � 7HSSHNL� 6LYDQWR�3ULPH�
�� � 7HSSHNL� (SLN�
�� � 6LYDQWR�3ULPH� &ORVHU�
�� � 6LYDQWR�3ULPH� 0RYHQWR��2OLRFLQ��

�
�

5,68/7$7,�
1HOOD�SURYD������VX�*ROGHQ�VL�VRQR�ULVFRQWUDWH�SRSROD]LRQL�VLJQLILFDWLYH�GL�DILGH�JULJLR��FRQ�

XQ¶LQIHVWD]LRQH�PHGLD�DG�LQL]LR�JLXJQR�VXOOH�SDUFHOOH�QRQ�WUDWWDWH�GL�ROWUH�LO�����GHL�JHUPRJOL�
�WDEHOOD�����&RPH�HUD�ORJLFR�DWWHQGHUVL�QHOOH�WUH�WHVL�EDVDWH�VXO�VLQJROR�LQWHUYHQWR�LQ�SUHILRULWXUD�
O¶HIILFDFLD�q�ULVXOWDWD�SDU]LDOH��FRQ�YDORUL�GL�GDQQR�GHO����H������GHL�JHUPRJOL�ULVSHWWLYDPHQWH�
FRQ�VXOIR[DIORU�H�IORQLFDPLG�H�GL�ROWUH�LO�����FRQ�FORUSLULIRV�PHWLOH���
7XWWH� OH� VWUDWHJLH� KDQQR� JDUDQWLWR� XQ� EXRQ� FRQWUROOR�� FRQ� YDORUL� GL� ����� GL� JHUPRJOL�

LQIHVWDWL��5HODWLYDPHQWH�DG�DILGH�ODQLJHUR�OD�WHVL�WHVWLPRQH�ULVXOWDYD�PHQR�FROSLWD�D�FDXVD�GHOOD�
FRPSHWL]LRQH�VSD]LDOH��SHUFKp�JLj� LQWHUHVVDWD�GDOO¶HOHYDWD� LQIHVWD]LRQH�GL�D. plantaginea��3HU�
WDOH�PRWLYR� L� ³WHVWLPRQL� SDU]LDOL´�� RYYHUR� OH� VWUDWHJLH� EDVDWH� VXO� VROR� WUDWWDPHQWR� SUHILRUDOH��
ULVXOWDYDQR� L� SL�� FROSLWL� FRQ� YDORUL� GHO� ��� H� ��� �� GL� JHUPRJOL� FROSLWL� ULVSHWWLYDPHQWH� FRQ�
VXOIR[DIORU� H� IORQLFDPLG�� (QWUDPEL� L� IRUPXODWL� PRVWUDYDQR� XQ¶D]LRQH� VROR� SDU]LDOH� YHUVR�
HULRVRPD��FRPH�FRQIHUPDWR�GDOOD�VWUDWHJLD�FRPELQDWD�IORQLFDPLG���VXOIR[DIORU��6L�FRQIHUPDYD�
O¶HIILFDFLD�YHUVR�TXHVWR� ILWRPL]R�GL�FORUSLULIRV�PHWLOH�� VLD� VH�DSSOLFDWR� LQ�SUHILRULWXUD�� FKH� LQ�
HSRFD� SRVWILRUDOH� DYDQ]DWD�� $QFKH� OD� PLVFHOD� VSLURWHWUDPDW� �� ROLR� PLQHUDOH� IRUQLYD� EXRQL�
ULVXOWDWL�GL�FRQWHQLPHQWR�GHOO¶DILGH� ODQLJHUR��3HU�YDOXWDUH�JOL�HIIHWWL�FROODWHUDOL�YHUVR�JOL�DFDUL�
ILWRVHLGL�VRQR�VWDWL�HVHJXLWL�VHL�ULOLHYL��PD�SHU�PRWLYL�GL�VLQWHVL�VL�SUHVHQWD�LO�ULOLHYR�GL�JLXJQR��
FKH� HUD� LQ� OLQHD� FRQ� OH� DOWUH� YDOXWD]LRQH� QRQ� HYLGHQ]LD� VLJQLILFDWLYH� SHUWXUED]LRQL� QHOOH�
SRSROD]LRQL�� 1RQ� VL� VRQR� HYLGHQ]LDWL� LQROWUH� HIIHWWL� ILWRWRVVLFL� GHOOH� VWUDWHJLH�� VLD� D� OLYHOOR�
IRJOLDUH�FKH�VX�IUXWWR��4XHVWR�DVSHWWR�q�FRQIHUPDWR�DQFKH�SHU�OD�VWUDWHJLD�FRQ�ROLR�PLQHUDOH�LQ�
SRVWILRULWXUD��SHU�OD�TXDOH�D�OLYHOOR�D]LHQGDOH�VL�q�VHJXLWD�OD�UHJROD�SUHFDX]LRQDOH�GL�GLVWDQ]LDUH�
GL� FLUFD� ����� JLRUQL� IRUPXODWL� FKH� QRWRULDPHQWH� SRWUHEEHUR� LQWHUDJLUH� QHJDWLYDPHQWH�� FRPH�
FDSWDQR��]ROIL�R�GLUDGDQWL���
1HOOD�SURYD������VX�)XML�VL�q�UHJLVWUDWD�XQ¶LQIHVWD]LRQH�GL�DILGH�JULJLR�GHO�����GHL�JHUPRJOL�

QHO� WHVWLPRQH�QRQ�WUDWWDWR��PHQWUH�WXWWH�OH�VWUDWHJLH�VRQR�ULXVFLWH�D�FRQWHQHUH�HIILFDFHPHQWH�LO�
ILWRPL]R��WDEHOOD�����,O�IUXWWHWR�HUD�GD�FRQVLGHUDUVL�XQ�worst case�SHU�DILGH�ODQLJHUR��O¶LPSLDQWR�
SUHVHQWDYD�XQD�GLIIXVD�HG�RPRJHQHD�SUHVHQ]D�GL�FRORQLH�GL�HULRVRPD�QHOOD�]RQD�GHO�FROOHWWR�H�
VXO�IXVWR��6XOOH�SDUFHOOH�QRQ�WUDWWDWH�VL�q�UHJLVWUDWD�XQ¶LQIHVWD]LRQH�PHGLD�GHOO¶�����FRQ�YDORUL�
GL�ROWUH�����FRORQLH�QRUPDOL]]DWH�VX�����JHUPRJOL�FRQWUROODWL��
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�
7DEHOOD����5LVXOWDWL�GL�HIILFDFLD�HG�HIIHWWL�FROODWHUDOL�QHOOD�SURYD������VX�*ROGHQ�'HOLFLRXV�

7HVL� )RUPXODWR�FRPPHUFLDOH� 'DWD�WUDWWDPHQWR�

$ILGH�JULJLR� $ILGH�ODQLJHUR� A. andersoni 
��JHUPRJOL�
LQIHVWDWL�

��JHUPRJOL�
LQIHVWDWL�

&RORQLH�
QRUP�� I�P��IRJOLD�

��JLXJQR� ���JLXJQR� ��JLXJQR�
�� 7HVWLPRQH� �� �����D�� �����EF� ���E� �����Q�V��
�� 7HSSHNL�� ����� ������F� ������D� ����D� ����Q�V��
�� &ORVHU�� ����� �����F� �����DE� ���D� �����Q�V��
�� 5HOGDQ�� ����� �����E� ����H� ��F� �����Q�V��
�� 7HSSHNL���&ORVHU� �����H����� ����G� �����FG� ���E� ����Q�V��

�� 7HSSHNL���&ORVHU���
5HOGDQ�� ����������H������ ����G� ����H� ��F� �����Q�V��

�� 7HSSHNL���0RYHQWR�� �����H����� ����G� ����GH� ��F� ����Q�V��
� �� 2OLRFLQ�� SHU� FLDVFXQ� ULOLHYR�� OHWWHUH� GLYHUVH� DOO
LQWHUQR� GHOOD� VWHVVD� FRORQQD� LQGLFDQR� GLIIHUHQ]H�
VWDWLVWLFDPHQWH�VLJQLILFDWLYH��WHVW�GL�7XNH\�WHVW��S�������
�
/D� JHVWLRQH� ILWRLDWULFD� q� ULVXOWDWD� LQIOXHQ]DWD� QHJDWLYDPHQWH� GDOOD� GLQDPLFD� GL� PLJUD]LRQH�

GHOOH� QHDQLGL� VYHUQDQWL� GDOOD� ]RQD� GHO� FROOHWWR� YHUVR� OD� YHJHWD]LRQH�� &RPH� HYLGHQ]LDWR� GD�
ILJXUD� ��� HPHUJH� FKH� LO� SLFFR� GL� FDWWXUD� VXOOH� IDVFH� WUDSSROD� q� DYYHQXWR� YHUVR�PHWj� JLXJQR��
TXLQGL�ROWUH�XQ�PHVH�GRSR� O¶DSSOLFD]LRQH�SRVWILRUDOH� ���PDJJLR��� ,Q� WDOH�FRQWHVWR� OH�VWUDWHJLH�
KDQQR� PDQLIHVWDWR� RYYLDPHQWH� XQ¶D]LRQH� SDU]LDOH�� FRQIHUPDQGR� FRPXQTXH� XQD� PDJJLRU�
HIILFDFLD� GHOOD� PLVFHOD� VSLURWHWUDPDW� �� ROLR� PLQHUDOH�� ,O� GDWR� GHOOH� IDVFH� WUDSSROD� GHVFULYH�
LQROWUH�XQD�FODVVLFD�GLQDPLFD�GL�FRQWUROOR�ELRORJLFR��FRQ�LO�SDUDVVLWRLGH�FKH�LQFUHPHQWD�OD�VXD�
SRSROD]LRQH� GRSR� LO� SLFFR� GL� SUHVHQ]D� GHOOD� SUHGD�� &RPH� VSHVVR� VL� RVVHUYD� LQ� FDPSR�� OD�
SDUDVVLWL]]D]LRQH� RSHUDWD� GD� A. mali� VL� ULVFRQWUD� VROR� TXDQGR� O¶HULRVRPD� KD� UDJJLXQWR� JLj�
GLVFUHWL�OLYHOOL�GL�LQIHVWD]LRQH�H�GLYHQWD�VLJQLILFDWLYD�VROR�QHOOD�VHFRQGD�PHWj�GHO�PHVH�GL�OXJOLR�
�GDWL� YDOLGL� SHU� LO�7UHQWLQR���1RQ� VRQR� LQILQH� HPHUVL� HIIHWWL� FROODWHUDOL� QHJDWLYL� QHL� FRQIURQWL�
GHJOL�DFDUL�ILWRVHLGL��DQFKH�LQ�TXHVWR�FDVR�FRVWLWXLWL�GD�A. andersoni��(UD�LQROWUH�FRQIHUPDWD�OD�
VHOHWWLYLWj�FROWXUDOH�GHL�IRUPXODWL�LQ�SURYD��VLD�VX�IRJOLD�FKH�VX�IUXWWR��
�

7DEHOOD����5LVXOWDWL�GL�HIILFDFLD�HG�HIIHWWL�FROODWHUDOL�GHO�ULOLHYR�GHO����JLXJQR������VX�)XML�

7HVL� )RUPXODWR�
FRPPHUFLDOH�

'DWD�
WUDWWDPHQWR�

$ILGH�JULJLR� $ILGH�ODQLJHUR� A. andersoni�
��JHUPRJOL�
LQIHVWDWL�

��JHUPRJOL�
LQIHVWDWL�

&RORQLH�
QRUPDOL]]DWH� I�P��IRJOLD�

�� 7HVWLPRQH� ����� �����D� �����D� ����D� ����Q�V��
�� 7HSSHNL���0RYHQWR�� �����H����� �����E� �����EF� ����E� ��Q�V��
�� 6LYDQWR���0RYHQWR��� �����H����� ����E� �����F� ���E� ����Q�V��
�� 7HSSHNL���6LYDQWR� �����H����� ����E� �����E� ����E� ����Q�V��
�� 7HSSHNL���(SLN� �����H����� ����E� �����D� ����D� ��Q�V��

� ��2OLRFLQ�� � SHU� FLDVFXQ� ULOLHYR�� OHWWHUH� GLYHUVH� DOO
LQWHUQR� GHOOD� VWHVVD� FRORQQD� LQGLFDQR� GLIIHUHQ]H�
VWDWLVWLFDPHQWH�VLJQLILFDWLYH��WHVW�GL�7XNH\�WHVW��S�������
�
1HOOD�SURYD������LO�WHVWLPRQH�SUHVHQWDYD�ROWUH�LO�����GL�JHUPRJOL�LQIHVWDWL�GD�DILGH�JULJLR��

PHQWUH�WXWWH�OH�VWUDWHJLH�VRQR�ULXVFLWH�D�FRQWHQHUH�HIILFDFHPHQWH�LO�ILWRPL]R��WDEHOOD�����/¶DILGH�
ODQLJHUR�� UDOOHQWDWR� GDO�PHVH� GL�PDJJLR� SDUWLFRODUPHQWH� IUHVFR� H� SLRYRVR�� KD� FRORQL]]DWR� OD�
YHJHWD]LRQH� LQ� ULWDUGR�� FLUFD�YHQWL� JLRUQL� GRSR� O¶DSSOLFD]LRQH� GHL� WUDWWDPHQWL� SRVWILRUDOL�� 'DL�
ULVXOWDWL�HPHUJH� OD�PLQRU�D]LRQH�GL�DFHWDPLSULG��PHQWUH�DQFKH�LQ�TXHVWD�SURYD�VL�FRQIHUPDYD�
O¶D]LRQH�GL�FORUSLULIRV�PHWLOH��FKH�JDUDQWLYD�XQ�FRQWHQLPHQWR�TXDVL�FRPSOHWR�GHOO¶DILGH��
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5LVXOWDWL� LQWHUPHGL� H� GD� FRQIHUPDUH� VL� VRQR� RWWHQXWL� FRQ� O¶DSSOLFD]LRQH� LQ� SRVWILRULWXUD� GL�
IOXS\UDGLIXURQH�H�VSLURWHWUDPDW��
�
)LJXUD����0LJUD]LRQH�GHOOH�QHDQLGL�GL�E. lanigerum�H�FDWWXUH�GHO�SDUDVVLWRLGH�A. mali�
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Neanidi Eriosoma lanigerum

Adulti Aphelinus mali

�
�

7DEHOOD����5LVXOWDWL�GL�HIILFDFLD�HG�HIIHWWL�FROODWHUDOL�GHO�ULOLHYR�GHO����JLXJQR������VX�*ROGHQ�

7HVL� )RUPXODWR�FRPPHUFLDOH� 'DWD�WUDWWDPHQWR�
$ILGH�JULJLR� $ILGH�ODQLJHUR�
��JHUPRJOL�
LQIHVWDWL�

��JHUPRJOL�
LQIHVWDWL�

FRORQLH�
QRUPDOL]]DWH�

�� 7HVWLPRQH� �� �����D� �����DE� ����D�
�� 5HOGDQ���7HSSHNL���&ORVHU� ����������H����� ����E� ����G� ��F�
�� 7HSSHNL���&ORVHU�� ����H����� ����E� �����F� ���F�
�� 7HSSHNL���6LYDQWR� ����H����� ����E� �����FG� ���F�
�� 7HSSHNL���(SLN� ����H����� ����E� �����D� ����E�
�� 6LYDQWR���&ORVHU�� ����H����� ����E� �����E� ���F�
�� 6LYDQWR���0RYHQWR�� ����H����� ����E� �����FG� ���F�

� ��2OLRFLQ�� � SHU� FLDVFXQ� ULOLHYR�� OHWWHUH� GLYHUVH� DOO
LQWHUQR� GHOOD� VWHVVD� FRORQQD� LQGLFDQR� GLIIHUHQ]H�
VWDWLVWLFDPHQWH�VLJQLILFDWLYH��WHVW�GL�7XNH\�WHVW��S�������

�
&21&/86,21,�

/H�VWUDWHJLH�DILFLGH�GHOOH� WUH�SURYH�VRQR�VWDWH�YDOXWDWH� LQ�IUXWWHWL�VSHULPHQWDOL��GLVWULEXHQGR�
JOL� DJURIDUPDFL� FRQ� DWRPL]]DWRUH� VX� JUDQGL� SDUFHOOH� H� FXUDQGR� EHQH� OD� EDJQDWXUD� GHOOD�
YHJHWD]LRQH��/D�SUHVHQ]D�GL�DILGH�JULJLR�HUD�GD�FRQVLGHUDUVL�VLJQLILFDWLYD�LQ�HQWUDPEH�OH�DQQDWH�
GL� VSHULPHQWD]LRQH�� FRPH� HYLGHQ]LDWR� GDL� OLYHOOL� GL� LQIHVWD]LRQH� UHJLVWUDWL� QHOOH� SDUFHOOH�
WHVWLPRQH������GHL�JHUPRJOL�FROSLWL�QHO������VX�*ROGHQ�H�ROWUH�LO�����QHOOH�DOWUH�GXH�SURYH���
3DUDOOHODPHQWH� L� IUXWWHWL� HUDQR� FDUDWWHUL]]DWL� GD� XQ¶XQLIRUPH� H� VLJQLILFDWLYD� SUHVHQ]D� GL�E. 

lanigerum��1HO� ����� VX�*ROGHQ� O¶DWWDFFR� VXOOH�SDUFHOOH�GL� FRQWUROOR� q� VWDWR� LQ�SDUWH� OLPLWDWR�
GDOOD� IRUWH� LQFLGHQ]D�GL�DILGH�JULJLR��PHQWUH� OD�SURYD�VX�)XML�q�GD�FRQVLGHUDUVL�FRPH�XQ�FDVR�
OLPLWH��FRQ�OD�TXDVL�WRWDOLWj�GHL�JHWWL�LQIHVWDWL�GD�DILGH�ODQLJHUR��&RQ�LO�SUHVHQWH�ODYRUR�q�VWDWR�
SRVVLELOH� YHULILFDUH� OD� EXRQD� DWWLYLWj� GL� IOXS\UDGLIXURQH� H� VXOIR[DIORU� QHL� FRQIURQWL� GL� D��
plantaginea��FRQIHUPDQGR�SUHFHGHQWL�HVSHULHQ]H��%RVHOOL�HW�DO���������3DVTXDOLQL�H�3UHWL��������
3UHWL� H� 3DVTXDOLQL�� ������� GDOOH� SURYH� HPHUJH� OD� SRVVLELOLWj� GL� GHFOLQDUH� HIILFDFHPHQWH� OD�
VWUDWHJLD� FRQWUR� DILGH� JULJLR� FRQ� L� IRUPXODWL� D� GLVSRVL]LRQH�� VXSHUDQGR� OH� UHVWUL]LRQL�
QHOO¶XWLOL]]R�GHL�WUH�QHRQLFRWLQRLGL� �LPLGDFORSULG�� WKLDPHWR[DP�H�FORWKLDQLGLQ��H�PRGXODQGROD�
LQ�EDVH�DOOH�HVLJHQ]H�D]LHQGDOL��/H�SURYH�GHO������IRUQLVFRQR�LQROWUH�LQGLFD]LRQL�LQFRUDJJLDQWL�
LQ� PHULWR� DOOD� VHOHWWLYLWj� QHL� FRQIURQWL� GHJOL� DFDUL� ILWRVHLGL�� TXHVWH� LQIRUPD]LRQL� DQGUDQQR�
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XOWHULRUPHQWH�YHULILFDWH�HG� LQWHJUDWH��DQFKH�QHOO¶RWWLFD�GHOO¶DGR]LRQH�GL�VWUDWHJLH�SHU� OD�GLIHVD�
GD� FLPLFH� DVLDWLFD�� FKH� SRVVRQR� URPSHUH� HTXLOLEUL� GHOLFDWDPHQWH� FRVWUXLWL� QHJOL� DQQL�� /H�
YDOXWD]LRQL� VX� E. lanigerum� FRQIHUPDQR� OD� EXRQD� D]LRQH� GL� VSLURWHWUDPDW�� VRSUDWWXWWR� VH�
PLVFHODWR� FRQ�ROLR�PLQHUDOH��3DU]LDOH� ULVXOWD� O¶D]LRQH�GHL� GXH�QXRYL� IRUPXODWL�� DQFKH� VH� VDUj�
RSSRUWXQR�VWXGLDUQH�XOWHULRUPHQWH�O¶HIILFDFLD�LQ�UHOD]LRQH�DOOD�ELRORJLD�GHOO¶DILGH��FKH�DOPHQR�
SHU�OH�UHDOWj�IUXWWLFROH�WUHQWLQH�SUHVHQWD�XQD�IDVH�GL�PLJUD]LRQH�GHOOH�QHDQLGL�VSRVWDWD�LQ�DYDQWL�
GL� ROWUH� YHQWL� JLRUQL� ULVSHWWR� DOO¶HSRFD� GHL� WUDWWDPHQWL� SRVWILRUDOL�� ,QIDWWL� SHU� XQD� JHVWLRQH�
LQWHJUDWD�GHJOL�DILGL�GHO�PHOR��VL�ULFKLHGH�DO�WUDWWDPHQWR�HVHJXLWR�LQ�SRVWILRULWXUD�XQ¶D]LRQH�GL�
FRPSOHWDPHQWR�GHO�FRQWUROOR�GL�DILGH�JULJLR�H�XQ�HIIHWWR�DEEDWWHQWH�H�SHUVLVWHQWH�QHL�FRQIURQWL�
GL�E. lanigerum� �%DOGHVVDUL� H�$QJHOL�� �������'D� DOFXQH�RVVHUYD]LRQL� HPHUJH�SHUz�XQD� FHUWD�
GLVFUDVLD�� LQ� TXDQWR� SHU�D. plantaginea� q� QHFHVVDULR� LQWHUYHQLUH� D� FRODWXUD� ILRUL� SHU� FROSLUH�
HYHQWXDOL� FRORQLH� QRQ� FRQWUROODWH� GDO� WUDWWDPHQWR� SUHILRUDOH�� PHQWUH� SHU� LO� ODQLJHUR�
ELVRJQHUHEEH� VSRVWDUVL� OHJJHUPHQWH� SL�� DYDQWL� DIILDQFDQGRVL� DOOD� PLJUD]LRQH� GHOOH� QHDQLGL�
GDOOH�UDGLFL�DOOD�SDUWH�DHUHD��%HHUV�HW�DO����������������,QILQH�OH�VWUDWHJLH�GL�GLIHVD�GHL�SURVVLPL�
DQQL� QRQ� SRWUDQQR� SL�� SUHYHGHUH� O¶LPSLHJR� GL� FORUSLULIRV� PHWLOH�� FKH� KD� VHPSUH� GLPRVWUDWR�
XQ¶RWWLPD�D]LRQH�QHL�FRQIURQWL�GHOO¶DILGH�ODQLJHUR��FRPH�HYLGHQ]LDWR�DQFKH�GDOOH�SURYH�SUHVH�LQ�
HVDPH���
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