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,O�ODYRUR��ULDVVXPH�GXH�DQQL�GL�DWWLYLWj�VSHULPHQWDOH�FRQGRWWD�LQ�FRQGL]LRQL�GL�VHPL�FDPSR�FRQ�
XQ�IRUPXODWR�D�EDVH�GL�XQD�VSHFLILFD�PDWULFH�RUJDQLFD��1HYHU��FKH��RSSRUWXQDPHQWH�DSSOLFDWR�DO�
WHUUHQR��q�LQ�JUDGR�GL�JDUDQWLUH�FRQGL]LRQL�UHSHQWLQH�H�GXUDWXUH�GL�DQDHURELRVL�LQ�WHUUHQL�DJUDUL�
SHUPHWWHQGRQH��GRSR�DOPHQR�GXH�VHWWLPDQH�GL�FRSHUWXUD�FRQ�ILOP�LPSHUPHDELOH�DOO¶RVVLJHQR��OD�
GLVLQIHVWD]LRQH��/H�DWWLYLWj�VRQR�VWDWH�FRQGRWWH�YDOXWDQGR�O¶HIIHWWR�GHOOD�HVSRVL]LRQH�D�GLYHUVH�
FRQGL]LRQL�GL�DQDHURELRVL��GLIIHUHQ]LDWH�VXOOD�EDVH�GL�GRVH�GL�DSSOLFD]LRQH�GHOOD�PDWULFH�RUJDQLFD��
WHPSR�GL�FRSHUWXUD�GHO� WHUUHQR�� WHPSHUDWXUD� UDJJLXQWD�GXUDQWH� OD� IDVH�GL�FRSHUWXUD��GL� LVRODWL�
VHOH]LRQDWL� GL� Verticillium dahliae�� Phytophthora nicotianae�� Fusarium oxysporum� I�VS�
lycopersici��Rhizoctonia solani��H�Sclerotinia sclerotiorum�RSSRUWXQDPHQWH�SUHSDUDWL��,�ULVXOWDWL�
RWWHQXWL�FRQIHUPDQR�O¶HOHYDWD�SRWHQ]LDOLWj�GL�WDOH�WHFQLFD�GL�GLVLQIH]LRQH�DQDHURELFD�GHO�WHUUHQR�
>$QDHURELF�6RLO�'LVLQIHVWDWLRQ��$6'�@�FKH��VH�DGHJXDWDPHQWH�DGRWWDWD��JDUDQWLVFH�XQD�EXRQD�H�
ULSHWLELOH�HIILFDFLD�ILWRLDWULFD���
3DUROH�FKLDYH��GLVLQIH]LRQH��VXROR��SDWRJHQL�IXQJLQL��1HYHU�
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7KLV�SDSHU�VXPPDUL]HV�WZR�\HDUV�RI�H[SHULPHQWDO�DFWLYLW\�FRQGXFWHG�LQ�VHPL�ILHOG�FRQGLWLRQV�
ZLWK�D�IRUPXODWLRQ�EDVHG�RQ�D�VSHFLILF�RUJDQLF�PDWUL[��1HYHU��ZKLFK��LI�SURSHUO\�DSSOLHG�WR�WKH�
VRLO��JXDUDQWHHV�VXGGHQ�DQG� ODVWLQJ�DQDHURELF�FRQGLWLRQV�DOORZLQJ�GLVLQIHVWDWLRQ�DIWHU�DW� OHDVW�
WZR�ZHHNV�RI�PXOFKLQJ�ZLWK�R[\JHQ�EDUULHU�ILOP��6WXGLHV�ZHUH�FRQGXFWHG�LQ�RUGHU�WR�LQYHVWLJDWH�
WKH� HIIHFW� RI� YDULRXV� FRQGLWLRQV� RI� DQDHURELRVLV�� REWDLQHG� E\� DSSO\LQJ� GLIIHUHQW� UDWHV� RI� WKH�
SURGXFW�DQG�E\�YDU\LQJ�WKH�WLPH�RI�VRLO�FRYHULQJ��RQ�VHOHFWHG�LVRODWHV�RI�Verticillium dahliae��
Phytophthora nicotianae�� Fusarium oxysporum� I�VS� lycopersici�� Rhizoctonia solani�� DQG�
Sclerotinia sclerotiorum��,VRODWHV�ZHUH�VSHFLDOO\�SUHSDUHG�IRU�WKH�VWXG\�DQG�VRLO�WHPSHUDWXUHV�
UHDFKHG�GXULQJ�WKH�VRLO�FRYHULQJ�SHULRG�ZHUH�PHDVXUHG��7KH�UHVXOWV�RI�WKH�VWXG\�FRQILUP�WKH�
KLJK�SRWHQWLDO�RI�$QDHURELF�6RLO�'LVLQIHVWDWLRQ��$6'���WKLV�WHFKQLTXH��ZKHQ�SURSHUO\�DSSOLHG��
UHSUHVHQWV�D�KLJKO\�HIIHFWLYH�FURS�SURWHFWLRQ�WRRO��ZKLFK�SURYLGHV�FRQVLVWHQW�UHVXOWV��
.H\ZRUGV��GLVLQIHFWLRQ��VRLO��IXQJDO�SDWKRJHQV��1HYHU�
�

,1752'8=,21(�
���/D�GLVLQIH]LRQH�GHL�WHUUHQL�PHGLDQWH�DQDHURELRVL�q�XQD�WHFQLFD�QRWD�GD�WHPSR�H�FRPXQHPHQWH�
LQGLFDWD� FRPH� Anaerobic Soil Disinfestation� �$6'�� �6WUDXVV� H� .OXHSIHO�� ������� /D�
GLVLQIHVWD]LRQH� GHO� VXROR� DQDHURELFD� SUHYHGH� O
DSSOLFD]LRQH� GL� XQD� IRQWH� GL� FDUERQLR��
O¶LUULJD]LRQH�D�FDSDFLWj�GL�FDPSR�H�OD�FRSHUWXUD�GHO�VXROR�FRQ�XQ�ILOP�SODVWLFR�LQ�JUDGR�GL�IXQJHUH�
GD�EDUULHUD�DOOD�GLIIXVLRQH�GL�RVVLJHQR��LO�ULVXOWDWR�q�XQ�UDGLFDOH�FDPELDPHQWR�QHOOD�FRPSRVL]LRQH�
GHOOD�FRPXQLWj�PLFURELFD�GHO�VXROR��OD�SURGX]LRQH�GL�FRPSRVWL�RUJDQLFL�YRODWLOL�H�OD�JHQHUD]LRQH�
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GL�FRQGL]LRQL�DQDHURELFKH�OHWDOL��1XPHURVH�H�GLIIHUHQWL�VRQR�OH�SRVVLELOLWj�FRQ�FXL�OD�GLVLQIH]LRQH�
DQDHURELFD� q�PHVVD� LQ� DWWR� H� FRPSUHQGRQR� XQD� JUDQGH� YDULHWj� GL� IRQWL� GL� FDUERQLR�� GLYHUVH�
FRQGL]LRQL�GL�WHPSHUDWXUD�GHO�VXROR��GLYHUVL�WLSRORJLH�GHL�ILOP�GL�SODVWLFL�GL�FRSHUWXUD��0HQWUH�OD�
VRODUL]]D]LRQH�QRQ�q�XQ�FRPSRQHQWH�HVVHQ]LDOH�GHOOD�$6'��HVVD�SXz�PLJOLRUDQH�FRPXQTXH�LQ�
PRGR�VLJQLILFDWLYR�O
HIILFDFLD��6WUDXVV�H�.OXHSIHO����������
1XPHURVH� VRQR� OH�PDWULFL�RUJDQLFKH�FKH�SRVVRQR�HVVHUH�XWLOL]]DWH�SHU�TXHVWR� VFRSR�SRWHQGR�
HVVHUH� FRVWLWXLWH� GD� PDWHULDOH� YHJHWDOH� IUHVFR�� GLVLGUDWDWR� R� JLj� SDU]LDOPHQWH� FRPSRVWDWR�� ,O�
SULQFLSDOH� OLPLWH� GHOOD� WHFQLFD� q� OHJDWR� VRSUDWWXWWR� DO� TXDQWLWDWLYR� GL� PDWULFH� RUJDQLFD� GD�
XWLOL]]DUH�FKH�SXz�YDULDUH�GD�SRFKH�WRQQHOODWH�SHU�HWWDUR�VLQR�DG�ROWUH�����WRQQHOODWH�KD��6LQR�DG�
RJJL��SHUz��GHFLVDPHQWH�SRFKH�VRQR�VWDWH� OH�HVSHULHQ]H�GL�DSSOLFD]LRQH�GHOOD� WHFQLFD�GL�$6'�
XWLOL]]DQGR�PDWULFL�RUJDQLFKH�VSHFLILFDWDPHQWH�DSSURQWDWH�SHU�WDOH�XVR�H�SHUWDQWR�FDUDWWHUL]]DWH�
GD�XQD�SRWHQ]LDOH�HOHYDWD�ULSHWLELOLWj�QHL�ULVXOWDWL���
���'L� VHJXLWR� VL� GHVFULYRQR� VLQWHWLFDPHQWH� L� ULVXOWDWL� GL� DWWLYLWj� VSHULPHQWDOL� FKH� VRQR� VWDWH�
FRQGRWWH�YDOXWDQGR�O¶HIIHWWR�GHOOD�HVSRVL]LRQH�D�GLYHUVH�FRQGL]LRQL�GL�DQDHURELRVL��GLIIHUHQ]LDWH�
VXOOD�EDVH�GHOOD�GRVH�GL�DSSOLFD]LRQH�GL�XQD�PDWULFH�RUJDQLFD�DSSRVLWDPHQWH�SUHSDUDWD�>SURGRWWR�
IRUPXODWR��1HYHU� IRUQLWR�GD�&%&��(XURSH�� ��%LRJDUG�'LYLVLRQ��*UDVVREELR�� ,WDOLD� ��6RVWDQ]D�
RUJDQLFD� ����� &� RUJDQLFR� !� ����� SURWHLQH� !� ����� XPLGLWj� PDVVLPD� ���@�� GHO� WHPSR� GL�
FRSHUWXUD�GHO�WHUUHQR��GHOOD�WHPSHUDWXUD�UDJJLXQWD�GXUDQWH�OD�IDVH�GL�FRSHUWXUD��QHL�FRQIURQWL�GL�
LVRODWL�VHOH]LRQDWL�GL�Verticillium dahliae��Phytophthora nicotianae��Fusarium oxysporum�I�VS�
lycopersici��Rhizoctonia solani��H�Sclerotinia sclerotiorum�RSSRUWXQDPHQWH�SUHSDUDWL��
�

0$7(5,$/,�(�0(72',���
*OL�LVRODWL�GHL�SDWRJHQL�XWLOL]]DWL�QHL�VDJJL�VRQR�VWDWL�RWWHQXWL�GLUHWWDPHQWH�GDOOH�FROOH]LRQL�GHO�

/DERUDWRULR�)LWRSDWRORJLFR�GHO�&H56$$��RYH�HUDQR�VWDWL� LQ�SUHFHGHQ]D� LGHQWLILFDWL�PHGLDQWH�
DSSOLFD]LRQH�GL�WHFQLFKH�GL�PLFURELRORJLD�FODVVLFD�H�GLDJQRVWLFD�PROHFRODUH�H�FDUDWWHUL]]DWL�SHU�
OD�ORUR�SDWRJHQLFLWj�PHGLDQWH�YHULILFD�GHL�SRVWXODWL�GL�.RFK��$JULRV����������
&LDVFXQ� LVRODWR� q� VWDWR� SURSDJDWR� VX� VXEVWUDWR� VROLGR� EDVDWR� VX� SURSRU]LRQL� GLIIHUHQWL� GL�

FDULRVVLGL�GL�FHUHDOL� �IUXPHQWR��H�SHUOLWH� �����PP�GL�GLDPHWUR��SUHFHGHQWHPHQWH�VWHULOL]]DWL�H�
ULJRQILDWL�LQ�DXWRFODYH��/D�ELRPDVVD�LQIHWWD��FRVWLWXLWD�GD�PLFHOLR�H�PLFURVFOHUR]L�SHU�V. dahliae��
PLFHOLR�H�RRVSRUH�SHU�P. nicotianae��PLFHOLR�H�FODPLGRVSRUH�SHU�F. oxysporum�I�VS�lycopersici��
PLFHOLR�H�FRUSL�PLOLDUL�SHU�R. solani��PLFHOLR�H�VFOHUR]L�SHU�S. sclerotiorum��q�VWDWD�FRQIH]LRQDWD�
DOO¶LQWHUQR�GL�VDFFKHWWL�FRVWLWXLWL�GD�UHWH�SODVWLFD�SROLROHILQLFD�����PHVK��H�FRQVHUYDWD�SHU�QRQ�
ROWUH����RUH�D�������&�SULPD�GHOO¶XWLOL]]R���
,O� WHUUHQR� >VXROR� IUDQFR� VDEELRVR�� S+� ��������� (&� �������� P6�FP� �HVWUDWWR� DFTXRVR� ������

DFTXD�VXROR��� VRVWDQ]D� RUJDQLFD� ������ J�NJ�� &�1� ��������@� RYH� q� VWDWD� VLPXODWD� OD� SURYD� GL�
DSSOLFD]LRQH�� LQGLYLGXDWR� LQ� SLHQD� DULD�� q� VWDWR� VRWWRSRVWR� D� GRSSLD� ODYRUD]LRQH� PHGLDQWH�
GLVFLVVLRQH� SURIRQGD� H� VXFFHVVLYD� YDQJDWXUD� H� TXLQGL� LUULJDWR� VLQR� DG� RWWHQHUH� XQR� VWDWR� GL�
DGHJXDWD�WHPSHUD��4XLQGL�1HYHU�q�VWDWR�GLVWULEXLWR�PDQXDOPHQWH�DOOD�GRVH�SUHYLVWD�LQ�VXSHUILFLH�
DO� WHUUHQR� H� GHILQLWLYDPHQWH� LQFRUSRUDWR� DG� XQD� SURIRQGLWj� GL� FLUFD� ������ FP� FRQ� XQ� OLHYH�
FRPSDWWDPHQWR�VXSHUILFLDOH�GHO�VXROR�VWHVVR��6XFFHVVLYDPHQWH�VL�q�SURFHGXWR�DOO¶LQWHUUDPHQWR�
GHL�VDFFKHWWL�FRQ�OD�ELRPDVVD�IXQJLQD�FKH�VRQR�VWDWL�SRVL]LRQDWL��VHSDUDWL�JOL�XQL�GDJOL�DOWUL��D����
FP�GL� SURIRQGLWj� UHDOL]]DQGR� �� ULSHWL]LRQL� SHU� FLDVFXQD� FRPELQD]LRQH� VSHULPHQWDOH� �GRVH� GL�
DSSOLFD]LRQH� GL� 1HYHU�� SUHVHQ]D�DVVHQ]D� GHOOD� FRSHUWXUD� SODVWLFD�� GXUDWD� GHO� SHULRGR� GL�
HVSRVL]LRQH� GHOOD� ELRPDVVD� IXQJLQD��� ,Q� VHJXLWR� q� VWDWD� HIIHWWXDWD� XQD� LUULJD]LRQH� PHGLDQWH�
VLVWHPD�SHU�DVSHUVLRQH�GLVWULEXHQGR�FLUFD����PP�GL�DFTXD��QHFHVVDUL�D�SRUWDUH�LO�VXROR�DG�ROWUH�
LO�����GHOOD�FDSDFLWj�GL�FDPSR�QHOOR�VWUDWR�VXSHUILFLDOH�GL����FP��'D�XOWLPR�LO�WHUUHQR�q�VWDWR�
FRSHUWR�PHGLDQWH� LPSLHJR� GL� XQ� ILOP� SODVWLFR� WUDVSDUHQWH� YLUWXDOPHQWH� LPSHUPHDELOH� D� EDVD�
SROLDPLGLFD� �9,)� (FREURP� 1DW� ��� $JULSODVW� ±� 9LWWRULD� 5*��� FDUDWWHUL]]DWR� GD� HOHYDWD�
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LPSHUPHDELOLWj� DOO¶RVVLJHQR��/D� GLPHQVLRQH� GHOOH� VLQJROH� SDUFHOOH� q� VWDWD� GL� ��P� [� ��P� H� LO�
SRVL]LRQDPHQWR�GHL�VDFFKHWWL�GL�ELRPDVVD�q�DYYHQXWR�QHOOD�]RQD�FHQWUDOH�GHOOH�VWHVVH�DOO¶LQWHUQR�
GL�XQ¶DUHD�GL���P�[���P��/D�FRSHUWXUD�GHO�WHUUHQR�q�VWDWD�PDQWHQXWD�GD�XQ�PLQLPR�GL���VHWWLPDQD�
VLQR�DG�XQ�PDVVLPR�GL���VHWWLPDQH��LQ�IXQ]LRQH�GHO�SURWRFROOR�VSHULPHQWDOH��$OOD�VFDGHQ]D�GHL�
GLIIHUHQWL�WHPSL�GL�FRSHUWXUD��OH�SDUFHOOH�VRQR�VWDWH�VFRSHUWH�H��ODVFLDQGR�LQGLVWXUEDWR�LO�WHUUHQR��
L� VDFFKHWWL� FRQ� OD� ELRPDVVD� LQIHWWD� VRQR� VWDWL� HVWUDWWL� H� SRUWDWL� LQ� ODERUDWRULR� HQWUR� XQ� WHPSR�
PDVVLPR�GL����PLQXWL��4XL�L�VDFFKHWWL�VRQR�VWDWL�VLQJRODUPHQWH�DSHUWL�LQ�FRQGL]LRQL�GL�VWHULOLWj��
GLVSRQHQGR� ��� IUDPPHQWL� VX� VXEVWUDWR� VHPLVHOHWWLYR� �WDEHOOD� ��� LQ� SLDVWUD� 3HWUL� ����� PP�
GLDPHWUR���UHDOL]]DQGR���ULSHWL]LRQL�SHU�FLDVFXQ�VLQJROR�VDFFKHWWR�H�RSHUDQGR�FRPH�ULDVVXQWR�LQ�
WDEHOOD����
�
7DEHOOD����6XEVWUDWL�VHPLVHOHWWLYL�XWLOL]]DWL�SHU�OD�YDOXWD]LRQH�GHOOD�YLWDOLWj�GHL�SDWRJHQL�LQRFXODWL��
FRQGL]LRQL�H�WHPSL�GL�LQFXED]LRQH��$OEHQJD������H�������

6SHFLH�
YHJHWDOH� 6XEVWUDWR�� &RQGL]LRQL�GL�

PDQWHQLPHQWR��

1XPHUR�PLQLPR�GL�
JLRUQL�GL�

LQFXED]LRQH�
V. dahliae 

6HOHWWLYR�SHU�IXQJKL�3RWDWR�GHVWURVH�DJDU�
DGGL]LRQDWR�GL�VWUHSWRPLFLQD�VROIDWR�

������&���EXLR�
����

S. sclerotiorum 
����

R. solani ������&���EXLR�

P. nicotianae 6HOHWWLYR�SHU�IXQJKL�RRPLFHWL��0DVDJR�HW�
DO��������� ������&���EXLR� ����

F.o,�I�VS�
lycopersici�

6HOHWWLYR�SHU�IXQJKL�RRPLFHWL��.RPDGD��
������

������&�±�EXLR�
���K��OXFH����K�� ����

�
�'HFRUVR�LO�PLQLPR�WHPSR�GL�LQFXED]LRQH�OH�GLYHUVH�SLDVWUH�VRQR�VWDWH�VRWWRSRVWH�D�FRQWUROOR�

YHULILFDQGR�OD�SUHVHQ]D�GL�FUHVFLWD�GL�PLFHOLR�IXQJLQR�D�SDUWLUH�GD�FLDVFXQ�IUDPPHQWR��,Q�FDVR�GL�
SUHVHQ]D�GL�FUHVFLWD�PLFHOLFD��OR�VWHVVR�PLFHOLR�q�VWDWR�XOWHULRUPHQWH�VRWWRSRVWR�D�SUHOLHYR�H�D�
FROWXUD� VX� VXEVWUDWR� VHPL�VHOHWWLYR� DO� ILQH� GL� SHUPHWWHUH� XQ� VXFFHVVLYR� H� SL�� DJHYROH�
ULFRQRVFLPHQWR��HIIHWWXDWR��VH�QHFHVVDULR��DQFKH�FRQ�O¶DXVLOLR�GL�WHFQLFKH�GL�ELRORJLD�PROHFRODUH��
,�GDWL�UHODWLYL�DOOD�FUHVFLWD�PLFHOLFD��LQILQH��VRQR�VWDWL�UHJLVWUDWL�FDOFRODQGR�FRPH�GDWR�ILQDOH�OD�
SHUFHQWXDOH� GL� IUDPPHQWL� LQIHWWL� GDOO¶LVRODWR�SDWRJHQR�SUHFHGHQWHPHQWH� LQRFXODWR�� ,� GDWL� FRVu�
RWWHQXWL�VRQR�VWDWL�VRWWRSRVWL�DG�DQDOLVL�GHOOD�YDULDQ]D��$QRYD��H�OH�PHGLH�FRQIURQWDWH�FRQ�LO�WHVW�
GL�7XNH\�FRQ�S���������

�
5,68/7$7,�

1HOOH� WDEHOOH� �� H� �� VL� ULSRUWD� OD� VLQWHVL� GHL� ULVXOWDWL� RWWHQXWL� GXUDQWH� GXH� DQQL� VXFFHVVLYL� GL�
DWWLYLWj���
/D�SURYD�FRQGRWWD�QHO������KD�SHUPHVVR�GL�YHULILFDUH�O¶HOHYDWD�HIILFDFLD�GHOOD�DSSOLFD]LRQH�

GHO� IRUPXODWR�1HYHU�JLj�D������ W�KD�FRQ� WHPSL�GL�HVSRVL]LRQH�QRQ� LQIHULRUL�D���H���VHWWLPDQH�
ULVSHWWLYDPHQWH�VX�S. sclerotiorum��P. nicotianae�H�VX�F. lycopersici��V. dahliae��R. solani���
1HOOD�SURYD�FRQGRWWD�QHO������O¶HIILFDFLD�GL�1HYHU�DSSOLFDWR�D������ W�KD�q�VWDWD�FRQIHUPDWD�

VXFFHVVLYDPHQWH�VLD�GRSR���VHWWLPDQH��V. dahliae��S. sclerotiorum��P. nicotianae��R. solani��VLD�
GRSR��� VHWWLPDQH� �F. lycopersici�� GL� HVSRVL]LRQH��6HPSUH�QHO� ������ LQROWUH�� q� VWDWR�SRVVLELOH�
FRQIHUPDUH�O¶HIILFDFLD�GL�1HYHU�DQFKH�D���H���W�KD�VXFFHVVLYDPHQWH�VLD�D���VHWWLPDQH��V. dahliae��
P. nicotianae��R. solani��VLD�D���VHWWLPDQH��S. sclerotiorum, F. lycopersici��GL�HVSRVL]LRQH���
�
�
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7DEHOOD� ��� (IIHWWR� GHL� WUDWWDPHQWL� HVSUHVVR� FRPH� SHUFHQWXDOH� GL� IUDPPHQWL� LQIHWWL�
VXFFHVVLYDPHQWH�D����������H���VHWWLPDQH�GL�SHUPDQHQ]D�QHO�WHUUHQR�FRSHUWR��$OEHQJD��������

7UDWWDPHQWR� &RSHUWXUD�FRQ�
�ILOP�EDUULHUD� ��GL�IUDPPHQWL�LQIHWWL�

             V. dahliae ��VHWWLPDQD� ��VHWWLPDQH� ��VHWWLPDQH� ��VHWWLPDQH�
7HVWLPRQH� QR� ����E� ����E� ����E� ����E�
7HVWLPRQH� VL� ����E� ����E� ����E� ����E�
1HYHU������W�KD� VL� �����D� �����D� ��D� ����D�
1HYHU����W�KD� VL� �����D� �����D� ��D� ��D�
S. sclerotiorum� � ��VHWWLPDQD� ��VHWWLPDQH� ��VHWWLPDQH� ��VHWWLPDQH�
7HVWLPRQH� QR� ����E� ����E� ����E� ����E�
7HVWLPRQH� VL� ����E� �����E� ����E� ����E�
1HYHU������W�KD�� VL� �����D� ��D� ��D� ��D�
1HYHU����W�KD�� VL� ����D� ��D� ��D� ��D�
P. nicotianae� � ��VHWWLPDQD� ��VHWWLPDQH� ��VHWWLPDQH� ��VHWWLPDQH�
7HVWLPRQH� QR� ����E� ����E� ����F� ����E�
7HVWLPRQH� VL� �����E� ����E� �����E� �����E�
1HYHU������W�KD�� VL� ����D� ����D� ��D� ��D�
1HYHU����W�KD� VL� ��D� ����D� ��D� ��D�
F. o f.sp. 
lycopersici� � ��VHWWLPDQD� ��VHWWLPDQH� ��VHWWLPDQH� ��VHWWLPDQH�

7HVWLPRQH� QR� ����E� ����E� ����E� ����E�
7HVWLPRQH� VL� ����E� �����E� ����E� �����E�
1HYHU������W�KD�� VL� ����D� ����D� ����D� ��D�
1HYHU����W�KD�� VL� �����D� �����D� ��D� ��D�
R. solani� � ��VHWWLPDQD� ��VHWWLPDQH� ��VHWWLPDQH� ��VHWWLPDQH�
7HVWLPRQH�� QR� ����E� ����E� ����E� ����E�
7HVWLPRQH�� VL� ����E� ����E� ����E� ����E�
1HYHU������W�KD�� VL� �����D� ����D� ����D� ��D�
1HYHU����W�KD�� VL� �����D� �����D� ����D� ��D�
�,�YDORUL�GHOOD�PHGHVLPD�FRORQQD�VHJXLWL�GDOOD�VWHVVD�OHWWHUD�QRQ�GLIIHULVFRQR�WUD�ORUR�VHFRQGR�LO�WHVW�GL�
7XNH\��S�������
�

',6&866,21(�(�&21&/86,21,�
/R�VWXGLR�KD�SHUPHVVR�GL�GLPRVWUDUH�FKH�O¶DSSOLFD]LRQH�GL�1HYHU�LQ�DVVRFLD]LRQH�DOOD�FRSHUWXUD�

FRQ�ILOP�SODVWLFR�LPSHUPHDELOH�DL�JDV�� LQFOXVR�O¶RVVLJHQR��q�LQ�JUDGR�GL�OLPLWDUH�OD�YLWDOLWj�GL�
GLYHUVL�SDWRJHQL�IXQJLQL�WUD�FXL�V. dahliae��P. nicotianae��F. o. I��VS�lycopersici��R. solani�H�S. 
sclerotiorum��,Q�SDUWLFRODUH��OH�DWWLYLWj�KDQQR�GLPRVWUDWR�FKH�OD�VROD�FRSHUWXUD�SODVWLFD��DQFRUFKp�
HIIHWWXDWD�LQ�FRQGL]LRQL�WDOL�GD�JDUDQWLUH�YDORUL�GL�WHPSHUDWXUD�D����FP�GL�SURIRQGLWj�WUD����H����
�&��WDEHOOD�����QRQ�q�VWDWD�LQ�JUDGR�GL�SHUPHWWHUH�OD�PHGHVLPD�ULGX]LRQH�GL�YLWDOLWj�GHL�GLIIHUHQWL�
SDWRJHQL��1HO�ORUR�FRPSOHVVR��OH�SURYH�GL�GLVLQIH]LRQH�GHO�WHUUHQR�PHGLDQWH�DQDHURELRVL��$6'��
GHVFULWWH�LQ�TXHVWR�ODYRUR�KDQQR�SHUPHVVR�GL�GLPRVWUDUH�FKH��DQFKH�VH�JLj�GRSR���VHWWLPDQD�GL�
FRSHUWXUD� FRQ� ILOP�SODVWLFR� q� VWDWD� RWWHQXWD� XQD� VLJQLILFDWLYD� ULGX]LRQH�GL� YLWDOLWj� GHL� GLYHUVL�
SDWRJHQL��OD�PLJOLRUH�HIILFDFLD�GHOOD�DSSOLFD]LRQH�GHO�IRUPXODWR�1HYHU��D�GRVL�GL�DOPHQR���W�KD��
q�VWDWD�JDUDQWLWD�VXFFHVVLYDPHQWH�DO�PDQWHQLPHQWR�GHOOD�FRSHUWXUD�SHU�SHULRGL�QRQ�LQIHULRUL���R�
��VHWWLPDQH���

500



7DEHOOD� ��� (IIHWWR� GHL� WUDWWDPHQWL� HVSUHVVR� FRPH� SHUFHQWXDOH� GL� IUDPPHQWL� LQIHWWL�
VXFFHVVLYDPHQWH�D�������H���VHWWLPDQH�GL�SHUPDQHQ]D�QHO�WHUUHQR�FRSHUWR��$OEHQJD��������

7UDWWDPHQWR� &RSHUWXUD�FRQ�
ILOP�EDUULHUD� ��GL�IUDPPHQWL�LQIHWWL�

V. dahliae� ��VHWWLPDQH� ��VHWWLPDQH� ��VHWWLPDQH�

7HVWLPRQH� QR� ����E� ����F� �����F�

7HVWLPRQH� VL� �����E� �����E� �����E�

1HYHU���W�KD� VL� ��D� ��D� ��D�

1HYHU���W�KD� VL� ��D� ��D� ��D�

1HYHU������W�KD� VL� ��D� ��D� ��D�

S. sclerotiorum� ��VHWWLPDQH� ��VHWWLPDQH� ��VHWWLPDQH�

7HVWLPRQH� QR� ����F� �����F� �����F�

7HVWLPRQH� VL� �����E� �����E� �����E�

1HYHU���W�KD� VL� �����E� ��D� ��D�

1HYHU���W�KD� VL� ��D� ��D� ��D�

1HYHU������W�KD� VL� ��D� ��D� ��D�

P. nicotianae� ��VHWWLPDQH� ��VHWWLPDQH� ��VHWWLPDQH�

7HVWLPRQH� QR� ����F� �����E� �����E�

7HVWLPRQH� VL� �����E� �����E� �����

1HYHU���W�KD� VL� ��D� ��D� ��D�

1HYHU���W�KD� VL� ��D� ��D� ��D�

1HYHU������W�KD� VL� ��D� ��D� ��D�

F. o�I�VS��lycopersici� ��VHWWLPDQH� ��VHWWLPDQH� ��VHWWLPDQH�

7HVWLPRQH� QR� ����D� ����E� ����E�

7HVWLPRQH� VL� ����D� �����E� �����E�

1HYHU���W�KD� VL� �����D� ��D� ��D�

1HYHU���W�KD� VL� ����D� ��D� ��D�

1HYHU������W�KD� VL� ����D� ��D� ��D�

R. solani� ��VHWWLPDQH� ��VHWWLPDQH� ��VHWWLPDQH�

7HVWLPRQH� QR� ����E� ����F� ����F�

7HVWLPRQH� VL� �����D� �����E� �����E�

1HYHU���W�KD� VL� ��D� ��D� ����D�

1HYHU���W�KD� VL� ��D� ��D� ����D�

1HYHU������W�KD� VL� ����D� ��D� ����D�
�,�YDORUL�GHOOD�PHGHVLPD�FRORQQD�VHJXLWL�GDOOD�VWHVVD�OHWWHUD�QRQ�GLIIHULVFRQR�WUD�ORUR�VHFRQGR�LO�WHVW�GL�
7XNH\��S�������
�
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7DEHOOD� ��� 9DULD]LRQH� GHOOH� WHPSHUDWXUH� PLQLPH�� PHGLH� H� PDVVLPH� PLVXUDWH� D� ��� FP� GL�
SURIRQGLWj�QHOOH�SDUFHOOH�WUDWWDWH�H�QRQ�WUDWWDWH��$OEHQJD�������H�������

$QQR� &RSHUWXUD�FRQ�ILOP�EDUULHUD� �&�PLQLPD� �&�PHGLD� �&�PDVVLPD�

�����
VL� ������ ������ ������
QR� ������ ������ ������

�����
VL� ������ ������ ������
QR� ������ ������ ������

�
&RPH�JLj�LQ�SUHFHGHQ]D�UDPPHQWDWR��OD�GLVLQIH]LRQH�GHL�WHUUHQL�PHGLDQWH�DQDHURELRVL��$6'��

q� QRWD� GD� WHPSR� SHU� OD� VXD� HIILFDFLD�� GDO� SXQWR� GL� YLVWD� GHO� VXR� XWLOL]]R�� SHUz�� YROHQGROD�
FRQVLGHUDUH�XQD�DOWHUQDWLYD�D�VROX]LRQL�EDVDWH� VX�PH]]L� WHFQLFL�GL� VLQWHVL�� VSHVVR�DSSOLFDWL�GD�
FRQWRWHU]LVWL�VSHFLDOL]]DWL��ULVXOWD�RJJL�DQFRUD�GL�GLIILFLOH�DSSOLFD]LRQH���
7UD�OH�PDJJLRUL�GLIILFROWj�ULFRUGLDPR�OD�QHFHVVLWj�GL�UHSHULUH�PDWULFL�RUJDQLFKH�FRVWDQWL�QHOOD�

ORUR�FRPSRVL]LRQH�H�LQ�JUDGR�GL�JDUDQWLUH�ULVXOWDWL�ULSHWLELOL�QHO�WHPSR�D�SDULWj�GL�FRQGL]LRQL�GL�
LPSLHJR��,�GDWL�TXL�ULSRUWDWL�GLPRVWUDQR�FKH�O¶LPSLHJR�GHOOD�PDWULFH�RUJDQLFD�1HYHU�SHUPHWWH�GL�
RWWHQHUH�ULVXOWDWL�ULSHWLELOL�QHO�WHPSR�SHU�OD�ULGX]LRQH�GHOOD�YLWDOLWj�GL�RUJDQLVPL�IXQJLQL�SDWRJHQL�
GL�GLYHUVH�FROWXUH�DJUDULH��,O�PLQLPR�GRVDJJLR�DSSOLFDWR�GL���W�KD��VHEEHQH�DGRWWDWR�LQ�XQD�VROD�
SURYD��KD�GDWR�ULVXOWDWL�VWDWLVWLFDPHQWH�SDUDJRQDELOL�D�TXHOOR�GL������W�KD�VXL���GLYHUVL�SDWRJHQL�
VDJJLDWL�DOO¶LQWHUQR�GL�GLIIHUHQWL�VWUDWHJLH�GL�DSSOLFD]LRQH��4XHVWR�FL�FRQVHQWH�GL�SRWHUH�DIIHUPDUH�
FKH�L�GRVDJJL�PLQLPL�GL�DSSOLFD]LRQH�SRVVRQR�HVVHUH�DQFKH�GL�VROH���W�KD��FKH��FRQVLGHUDWL�TXHOOL�
LQGLFDWL�SHU�DOWUH�PDWULFL�RUJDQLFKH��DSSDLRQR�GHFLVDPHQWH�OLPLWDWL���
�
/D�FRSHUWXUD�GHO�WHUUHQR�FRQ�ILOP�LPSHUPHDELOL�DL�JDV�TXDOL�O¶RVVLJHQR��VWUHWWDPHQWH�QHFHVVDULD�

SHU�JDUDQWLUH�LO�PDQWHQLPHQWR�GL�FRQGL]LRQL�GL�DQDHURELRVL��q�XQ�IDWWRUH�QRQ�HOLPLQDELOH��PD�FKH�
SHUPHWWH�JLj�GRSR�����VHWWLPDQH�GL�FRSHUWXUD�GL�RWWHQHUH�XQD�DGHJXDWD�HIILFDFLD��&RQWUDULDPHQWH�
DOO¶DSSOLFD]LRQH�GHOOD�VROD�VRODUL]]D]LRQH��SHUWDQWR��OD�DSSOLFD]LRQH�GL�1HYHU�SHUPHWWH�GL�ULGXUUH�
VLJQLILFDWLYDPHQWH�LO�SHULRGR�GL�FRSHUWXUD�GHO�WHUUHQR��OLPLWDQGR�O¶LQWHUUX]LRQH�GL�FROWLYD]LRQH��
/D�FRPELQD]LRQH�GL�1HYHU�FRQ�LO�WUDWWDPHQWR�GL�VRODUL]]D]LRQH��SHUz��DSSDUH�GHWHUPLQDQWH��YLVWR�
FKH�O¶LPSLHJR�GL�WDOH�PDWULFH�RUJDQLFD�FRQ�WHPSHUDWXUH�GHO�WHUUHQR�LQIHULRUL�D�������&�D����FP�
GL� SURIRQGLWj�� QRQ�SHUPHWWH�GL� RWWHQHUH�XQD� DGHJXDWD� H� VXIILFLHQWH� ULGX]LRQH�GHOOD� YLWDOLWj� GL�
IXQJKL� SDWRJHQL� WHOOXULFL�� FRPH� GLPRVWUDWR� GD� XQR� VSHFLILFR� VWXGLR� FRQGRWWR� VHPSUH� QHOOH�
FRQGL]LRQL� RSHUDWLYH� VRSUD� GHVFULWWH�� PD� FRQ� WHPSHUDWXUH� PHGLH� GHO� WHUUHQR� D� ��� FP� QRQ�
VXSHULRUL�D����&��GDWL�QRQ�ULSRUWDWL���

�
/$925,�&,7$7,�

$JULRV�*���������Plant Pathology��WK�HGLWLRQ��$FDGHPLF�SUHVV�������
0DVDJR�+���<RVKLNDZD�0���)XNDGD�0���1DNDQLVKL�1���������6HOHFWLYH�,QKLELWLRQ�RI�Pythium�

VSS�� RQ� D� PHGLXP� IRU� GLUHFW� LVRODWLRQ� RI� Phytophthora� VSS�� IURP� VRLOV� DQG� SODQWV��
Phytopathology,���������������

.RPDGD�+���������'HYHORSPHQW�RI�D�VHOHFWLYH�PHGLXP�IRU�TXDQWLWDWLYH�LVRODWLRQ�RI�)XVDULXP�
R[\VSRUXP�IURP�QDWXUDO�VRLO��Rev Plant Prot Res.,������±�����

6WUDXVV� 6�/��� .OXHSIHO� '�$��� ������ $QDHURELF� VRLO� GLVLQIHVWDWLRQ�� D� FKHPLFDO�LQGHSHQGHQW�
DSSURDFK�WR�SUH�SODQW�FRQWURO�RI�SODQW�SDWKRJHQV��Journal of Integrative Agriculture�����������
����±������

�
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