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(¶� VWDWD� YDOXWDWD� XQD�PHWRGRORJLD� RSHUDWLYD�� DSSOLFDWD� LQ� ��� SURYH� VSHULPHQWDOL� QHO� SHULRGR�
�����������EDVDWD�VXO�ULOLHYR�GHOO¶LQGLFH�JDOOLJHQR��VFDOD�������GHOOH�UDGLFL�D�ILQH�FLFOR�FROWXUDOH��
SHU� FRQRVFHUH� LQWHQVLWj� GL� DWWDFFR� H� XQLIRUPLWj� GL� GLVWULEX]LRQH� GHL� QHPDWRGL� JDOOLJHQL��
Meloidogyne�VSS���&Lz�DOOR�VFRSR�GL�YDOXWDUH�O¶LGRQHLWj�GL�XQ�WHUUHQR�D�HVVHUH�DGLELWR�D�SURYH�GL�
ORWWD� H� SRWHU� VWDELOLUH� LO� FRUUHWWR� SRVL]LRQDPHQWR� LQ� HVVR� GHOOH� SDUFHOOH� VSHULPHQWDOL� QHO�
VXFFHVVLYR�FLFOR�FROWXUDOH�DO�ILQH�GL�JDUDQWLUH�ULVXOWDWL�GL�HOHYDWD�DWWHQGLELOLWj��1HO������GHL�FDVL�
XQD�IUHTXHQ]D�GL�UDGLFL�LQIHWWH�GHO����·������VXOOD�FROWXUD�SUHFHGHQWH�q�VWDWD�SRL�FRQIHUPDWD�VXL�
WHVWLPRQL� GHOOD� SURYD�� 8Q� LQGLFH� JDOOLJHQR�PHGLR� VXSHULRUH� D� �� QHOOD� FROWXUD� SUHFHGHQWH� KD�
FRQIHUPDWR�QHO�����GHL�FDVL�YDORUL�PHGL�VXSHULRUL�D���QHOOH�SDUFHOOH�WHVWLPRQL�GHOOD�SURYD�H�QHO�
�����GHL�FDVL�YDORUL�PHGL�GL�LQGLFH�JDOOLJHQR�VXSHULRUL�D����/¶DWWDFFR�GL�QHPDWRGL�q�ULVXOWDWR�SL��
HOHYDWR�GXUDQWH�LO�FLFOR�SULPDYHULOH�HVWLYR�TXDQGR�QHO�����GHL�FDVL�VL�q�PDQLIHVWDWR�XQ�LQGLFH�
JDOOLJHQR�PHGLR� VXSHULRUH� D� �� H� QHO� ���� GHL� FDVL� XQ� LQGLFH� VXSHULRUH� D� ��� ULVSHWWR� D� YDORUL�
GHFLVDPHQWH�SL��EDVVL�ULOHYDWL�GXUDQWH�LO�FLFOR�DXWXQQR�YHUQLQR��
3DUROH�FKLDYH��QHPDWRGL�JDOOLJHQL��FROWXUH�SURWHWWH��SURYH�GL�HIILFDFLD�QHPDWRFLGD��
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$�ZRUNLQJ�PHWKRGRORJ\��EDVHG�RQ� WKH� URRW�JDOOLQJ� LQGH[��ZDV�HYDOXDWHG� LQ����H[SHULPHQWDO�
WULDOV�LQ�WKH�SHULRG������������,W�ZDV�EDVHG�RQ�WKH�DVVHVVPHQW�RI�WKH�JDOOLQJ�LQGH[�������VFDOH��
RI�WKH�SUHYLRXV�FURSV��WR�DVFHUWDLQ�HYHQQHVV�RI�GLVWULEXWLRQ�DQG�LQIHVWDWLRQ�GHQVLW\�RI�WKH�URRW�
NQRW�QHPDWRGHV��Meloidogyne�VSS���7KH�DLP�RI�WKLV�ZRUN�ZDV�WR�HYDOXDWH�WKH�VXLWDELOLW\�RI�D�VRLO�
IRU�HVWDEOLVKLQJ��GXULQJ�WKH�VXFFHHGLQJ�FURS�F\FOH��FRQWURO�WULDOV�DJDLQVW�QHPDWRGHV�WKDW�FRXOG�
JXDUDQWHH�YHU\�UHOLDEOH�UHVXOWV��,Q������RI�FDVHV��D�IUHTXHQF\�RI�DIIHFWHG�URRWV�RI����·������RQ�
WKH�SUHYLRXV�FURS��ZDV�FRQILUPHG�RQ�WKH�XQWUHDWHG�SORWV�RI�WKH�IROORZLQJ�WULDOV��:KHQ�WKH�DYHUDJH�
JDOOLQJ�LQGH[�LQ�WKH�SUHYLRXV�FURS�ZDV�KLJKHU�WKDQ����LQ�WKH�FKHFN�SORWV�RI�WKH�WULDO��LQ�����RI�
WKH�FDVHV��PHDQ�YDOXHV�ZHUH�KLJKHU�WKDQ���DQG��LQ������RI�FDVHV��KLJKHU�WKDQ����7KH�QHPDWRGHV�
DWWDFN�RQ�WKH�URRWV�ZDV�PRUH�VHYHUH�RQ�WKH�VSULQJ�VXPPHU�FURS�F\FOH�ZKHQ�DQ�DYHUDJH�JDOOLQJ�
LQGH[� KLJKHU� WKDQ� ��ZDV� REVHUYHG� LQ� ���� RI� FDVHV� DQG� KLJKHU� WKDQ� �� LQ� ���� RI� WKH� FDVHV��
FRPSDUHG�WR�VLJQLILFDQWO\�ORZHU�JDOOLQJ�GHJUHHV�GXULQJ�WKH�DXWXPQ�ZLQWHU�FURS�F\FOH���
.H\ZRUGV��URRW�NQRW�QHPDWRGHV��SURWHFWHG�FURSV��QHPDWLFLGH�HIILFDF\�WULDOV���
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,�QHPDWRGL�VRQR�RJJL�WUD�L�SDUDVVLWL�FKLDYH�SHU�OH�FROWXUH�RUWLFROH�SURWHWWH�LQ�PROWL�DUHDOL��,Q�
WDOXQH�FRQGL]LRQL��LQIDWWL��VH�QRQ�RSSRUWXQDPHQWH�FRQWUROODWL�QHO�WHPSR��SRVVRQR�GLYHQWDUH�XQ�
IDWWRUH�OLPLWDQWH�OD�SURGXWWLYLWj�GL�GLYHUVH�VSHFLH�RUWLFROH�FRVWULQJHQGR�JOL�DJULFROWRUL�D�ULQXQFLDUH�
DOOD�FROWLYD]LRQH�GL�WDOXQH�VSHFLH�R�D�FHUFDUH�GL�SDVVDUH�DOOD�FROWLYD]LRQH�LQ�IXRUL�VXROR��,Q�JHQHUH��
LQ�WXWWL�JOL�DUHDOL�LQWHUHVVDWL�GD�FROWXUH�SURWHWWH�OD�SUREOHPDWLFD�q�SDUWLFRODUPHQWH�VHQWLWD�H�WXWWH�

 
RIASSUNTO 

E’ stata valutata una metodologia operativa, applicata in 91 prove sperimentali nel periodo 
2011-2018, basata sul rilievo dell’indice galligeno (scala 0-10) delle radici a fine ciclo colturale, 
per conoscere intensità di attacco e uniformità di distribuzione dei nematodi galligeni, 
Meloidogyne spp.. Ciò allo scopo di valutare l’idoneità di un terreno a essere adibito a prove di 
lotta e poter stabilire il corretto posizionamento in esso delle parcelle sperimentali nel 
successivo ciclo colturale al fine di garantire risultati di elevata attendibilità. Nel 94 % dei casi 
una frequenza di radici infette del 90 ÷ 100% sulla coltura precedente è stata poi confermata sui 
testimoni della prova. Un indice galligeno medio superiore a 5 nella coltura precedente ha 
confermato nel 76% dei casi valori medi superiori a 5 nelle parcelle testimoni della prova e nel 
88 % dei casi valori medi di indice galligeno superiori a 4. L’attacco di nematodi è risultato più 
elevato durante il ciclo primaverile-estivo quando nel 60% dei casi si è manifestato un indice 
galligeno medio superiore a 7 e nel 90% dei casi un indice superiore a 5, rispetto a valori 
decisamente più bassi rilevati durante il ciclo autunno-vernino. 
Parole chiave: nematodi galligeni, colture protette, prove di efficacia nematocida  
 

SUMMARY 
EVALUATION OF GALLING INDEX ON THE PREVIOUS CROP AS RELIABLE 

METHOD FOR A CORRECT POSITIONING OF CONTROL TRIALS ON NEMATODES 
OF MELOIDOGYNE GENUS 

A working methodology, based on the root galling index, was evaluated in 91 experimental 
trials in the period 2011-2018. It was based on the assessment of the galling index (0-10 scale) 
of the previous crops, to ascertain evenness of distribution and infestation density of the root-
knot nematodes, Meloidogyne spp.. The aim of this work was to evaluate the suitability of a soil 
for establishing, during the succeeding crop cycle, control trials against nematodes that could 
guarantee very reliable results. In 94 % of cases, a frequency of affected roots of 90 ÷ 100% on 
the previous crop, was confirmed on the untreated plots of the following trials. When the average 
galling index in the previous crop was higher than 5, in the check plots of the trial, in 76% of 
the cases, mean values were higher than 5 and, in 88 % of cases, higher than 4. The nematodes 
attack on the roots was more severe on the spring-summer crop cycle when an average galling 
index higher than 7 was observed in 60% of cases and higher than 5 in 90% of the cases, 
compared to significantly lower galling degrees during the autumn-winter crop cycle.  
Keywords: root-knot nematodes, protected crops, nematicide efficacy trials  
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OH�FROWXUH�SRVVRQR�HVVHUH�DWWDFFDWH�DQFKH�VH�FRQ�VHYHULWj�GLIIHUHQWH�LQ�IXQ]LRQH�GHOOH�FRQGL]LRQL�
DPELHQWDOL� �&RORPER� ������� ,Q� 6LFLOLD�� H� VRSUDWWXWWR� QHOOH� DUHH� FRVWLHUH� FRQ� WHUUHQL�
SDUWLFRODUPHQWH�VDEELRVL��LO�SHULFROR�GHOOD�LQIHVWD]LRQH�GL�QHPDWRGL�q�WDOPHQWH�JUDYH�H�LO�WLPRUH�
WDOPHQWH�VHQWLWR�FKH�q�RUPDL�UDUR�WURYDUH�D]LHQGH�LQ�FXL�QRQ�VL�HIIHWWXL�XQ�WUDWWDPHQWR�IXPLJDQWH�
SHU� JDUDQWLUH� DOOD� FROWXUD� GD� WUDSLDQWDUH� XQD� EXRQD� ULXVFLWD�� 'XUDQWH� L� FLFOL� FROWXUDOL� FKH� VL�
VXVVHJXRQR��LQROWUH��O¶XVR�ULSHWXWR�GL�QHPDWRFLGL�LQ�FRSHUWXUD�q�SUDVVL�RUPDL�FRQVROLGDWD��

3HU� GHFLGHUH� VH� XQ� WHUUHQR� VLD� LGRQHR� DG� HVVHUH� GHVWLQDWR� D� SURYD� GL� ORWWD� QHPDWRFLGD� q�
QHFHVVDULR�FRQRVFHUH�XQLIRUPLWj�GL�GLVWULEX]LRQH�H�GHQVLWj�GHO�QHPDWRGH��4XHVWH�LQIRUPD]LRQL�
SRWUHEEHUR�HVVHUH�RWWHQXWH�HIIHWWXDQGR�XQ�DGHJXDWR�FDPSLRQDPHQWR�GHO� WHUUHQR�GHO�FDPSR�R�
VHUUD�LQ�RJJHWWR�H�VXFFHVVLYD�DQDOLVL�GHL�QHPDWRGL��7DOH�PHWRGRORJLD��ROWUH�D�ULFKLHGH�XQ�HQRUPH�
GLVSHQGLR�GL�HQHUJLH��WDOYROWD�ULVXOWD�QRQ�DSSOLFDELOH�H�IUHTXHQWHPHQWH�QRQ�IRUQLVFH�LQGLFD]LRQL�
DWWHQGLOL� LQ� XQ� WDO� VHQVR�� ,Q� FRQVLGHUD]LRQH� GHOOD� FUHVFHQWH� ULOHYDQ]D� GHOOD� SUREOHPDWLFD� GHO�
FRQWUROOR� GHL� QHPDWRGL� GHOOH� VHUUH� H� GHOOH� QRWHYROL� GLIILFROWj� FKH� VL� ULVFRQWUDQR� QHO�
SRVL]LRQDPHQWR�GL� SURYH� VSHULPHQWDOL� FKH� IRUQLVFDQR� ULVXOWDWL� DWWHQGLOL�� q� VWDWD� XWLOL]]DWD� XQD�
PHWRGRORJLD� RSHUDWLYD� DOWHUQDWLYD� DO� FDPSLRQDPHQWR� H� DQDOLVL� GHO� WHUUHQR� EDVDWD� VXO� ULOLHYR�
GHOO¶LQGLFH� JDOOLJHQR� �,*�� GHOOH� FROWXUH� D� ILQH� FLFOR�� /¶HVLWR� GL� WDOL� ULOLHYL� KD� SHUPHVVR� GL�
SRVL]LRQDUH� QHO� FLFOR� FROWXUDOH� VXFFHVVLYR�� GHOOH� SURYH� VSHULPHQWDOL� GL� HIILFDFLD� FRQWUR� L�
QHPDWRGL� VX� DUHH�XQLIRUPHPHQWH� H� DGHJXDWDPHQWH� LQIHVWDWH� LQ�PRGR�GD�JDUDQWLUH� ULVXOWDWL� GL�
HOHYDWD� DWWHQGLELOLWj�� &RPH� EHQ� QRWR�� L� QHPDWRGL� VL� SUHVHQWDQR� VSHVVR� QHO� WHUUHQR� FRQ� XQD�
QRWHYROH�GLVRPRJHQHLWj�FKH�IUHTXHQWHPHQWH�QRQ�SHUPHWWH�XQD�FRUUHWWD�YDOXWD]LRQH�GHL�ULVXOWDWL�
RWWHQXWL�GD�WUDWWDPHQWL�SDUFHOODUL�SURSULR�SHUFKp�WDOL�GDWL�VL�SUHVHQWDQR�WUD�ORUR�PROWR�YDULDELOL�D�
VHFRQGD� GHOOD� ORFDOL]]D]LRQH� GHOOH� GLYHUVH� UHSOLFKH� VXO� WHUUHQR�� 3URSULR� SHU� VXSHUDUH� WDOL�
GLIILFROWj��VL�YDOXWDQR�DQFRUD�SRVVLELOL�VWUDWHJLH�FKH�SHUPHWWDQR�GL�VXSHUDUH� O¶DOHDWRULHWj�GHOOD�
UHDOL]]D]LRQH�GHOOH�SURYH�LQ�FDPSR��8WLOL]]R�GL�SDUFHOOH�HOHPHQWDUL�FRQ�GLPHQVLRQL�PDJJLRUL��
DGR]LRQH�GL�VFKHPL�VSHULPHQWDOL�D�UDQGRPL]]D]LRQH�WRWDOH�SLXWWRVWR�FKH�LO�WUDGL]LRQDOH�EORFFR�
UDQGRPL]]DWR�� DXPHQWR� GHO� QXPHUR� GHOOH� ULSHWL]LRQL� D� FLQTXH� R� VHL�� SURYH� FRQ� LQRFXOD]LRQL�
DUWLILFLDOL��FRQWD�QHPDWLFD�VX�FDPSLRQL�GL�WHUUHQR�SUHOHYDWL�GD�GLYHUVH�]RQH�GHOOD�VHUUD�H�DOWUR��
7DOL� VWUDWHJLH� QHOOD� PDJJLRU� SDUWH� GHL� FDVL� FRPSRUWDQR� XQ� HQRUPH� DJJUDYLR� GL� FRVWL� SHU�
O¶HIIHWWXD]LRQH�GHOOH�SURYH��QRQ�VROR�LQ�WHUPLQL�GL�IRU]D�ODYRUR�PD�DQFKH�SHU�L�FRVWL�PROWR�HOHYDWL�
QHL�FDVL� LQ�FXL� VL�RSHUD�FRQ�SURGRWWL�QRQ�DXWRUL]]DWL�HG�q�TXLQGL� ULFKLHVWD� OD�GLVWUX]LRQH�GHOOH�
SURGX]LRQL���

1HOO¶DWWHVD� GL� PHWRGRORJLH� XIILFLDOL� SL�� DWWHQGLELOL� H� FRQGLYLVH�� GRYHQGR� IDU� IURQWH� DOOD�
HVLJHQ]D�PROWR�SUDWLFD�GL�VRGGLVIDUH�L�FRPPLWWHQWL�HIIHWWXDQGR�SURYH�VXL�QHPDWRGL�FRQ�HOHYDWD�
SHUFHQWXDOH�GL�ULVXOWDWL�DWWHQGLELOL�H�TXLQGL�XIILFLDOPHQWH�VSHQGLOL��q�VWDWD�XWLOL]]DWD�OD�PHWRGRORJD�
GHVFULWWD�GL�VHJXLWR��1HOO¶DPELWR�GHOO¶DWWLYLWj�GL�VSHULPHQWD]LRQH�FRQWR� WHU]L�FRQGRWWD� �VLQ�GDO�
������GDO�FHQWUR�GL�VDJJLR�$5$�V�U�O���GL�&DWDQLD��VLQ�GDO������VL�q�LQL]LDWR�D�WHVWDUH�XQD�QXRYD�
SURFHGXUD� SHU� OD� VHOH]LRQH� GHL� FDPSL� GL� SURYD�� /¶DPELHQWH� VHUUD�� FHUWDPHQWH�� IDFLOLWD�
QRWHYROPHQWH� OH�FRVH�� LQ�TXDQWR�RSHUDQGR� LQ�DPELHQWH�FRQILQDWR��FRQ�FROWXUH�FKH� VXFFHGRQR�
ULSHWXWDPHQWH�D� ORUR� VWHVVH��q�SRVVLELOH� LPPDJLQDUH�XQD�FHUWD�HYROX]LRQH�GHOOH� LQIHVWD]LRQL�D�
VHJXLWR�GHO�ULOHYDPHQWR�GL�FHUWL�TXDGUL�VLQWRPDWRORJLFL��

$YHQGR�RWWHQXWR��TXLQGL��RWWLPR�ULVFRQWUR�GDOO¶XWLOL]]R�GL�WDOH�PHWRGR��GDO�������VL�q�VWDELOLWR�
GL�HIIHWWXDUH�OH�SURYH�VXL�QHPDWRGL�VHOH]LRQDQGR�SUHYHQWLYDPHQWH�L�FDPSL�SURYD�JUD]LH�DO�ULOLHYR�
HIIHWWXDWR�VXJOL�DSSDUDWL�UDGLFDOL�GHOOD�FROWXUD�SUHFHGHQWH��/HRFDWD�H�DO���������

6L�ULSRUWDQR�TXLQGL�JOL�HVLWL�GHOOH�HVSHULHQ]H�FRQGRWWH��DQDOL]]DQGR�L�GDWL�RWWHQXWL�GD����SURYH�
VSHULPHQWDOL�SRVL]LRQDWH�FRQ�WDOH�VWUDWHJLD�QHOOH�VHUUH�LQ�6LFLOLD�QHO�SHULRGR������±�������

�������������������������������������������������
��,O�FHQWUR�GL�6DJJLR�$5$�V�U�O��KD�FHVVDWR�O¶DWWLYLWj�QHO�PDJJLR�������
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/H�SURYH�VRQR�VWDWH�FRQGRWWH�LQ�6LFLOLD�LQWHUHVVDQGR�SUHYDOHQWHPHQWH�OD�FROWXUD�GHO�SRPRGRUR�

������PD�DQFKH�TXHOOH�GL�FHWULROR�������PHORQH������SHSHURQH������PHODQ]DQD�����H�]XFFKLQR������
QHOOH� SURYLQFH� GL� 5DJXVD�� 6LUDFXVD� H� &DOWDQLVVHWWD�� LQ� DJUR� GL� $FDWH�� 5DJXVD�� 6DQWD� &URFH�
&DPHULQD��9LWWRULD��6FLFOL�H�*HOD��6L�q�RSHUDWR�LQ�VHUUH�WLSLFKH�GHOO¶DUHDOH�VHUULFROR�VLFLOLDQR��LQ�
OHJQR�FHPHQWR�R�LQ�IHUUR��VHPSUH�FRQ�FRSHUWXUD�LQ�SODVWLFD��FRQ�FROWXUH�VHPSUH�GLVSRVWH�LQ�ILOH�
ELQDWH�H�WHUUHQL�GL�WLSR�VDEELRVR��*OL�HVSHULPHQWL�VRQR�VWDWL�FRQGRWWL�LQ�GLYHUVL�SHULRGL�GHOO¶DQQR��
VRPPDULDPHQWH�UDJJUXSSDWL�LQ�FLFOR�FROWXUDOH�SULPDYHULOH�HVWLYR�H�FLFOR�DXWXQQR�YHUQLQR�H�SHU�
WXWWL�q�VWDWD�FRQIHUPDWR�LO�JHQHUH�H�LQ�PROWL�FDVL�DQFKH�OD�VSHFLH�GL�QHPDWRGL�SUHVHQWL��7XWWH�OH�
LQIRUPD]LRQL� GLVSRQLELOL� VRQR� VWDWH� UDFFROWH� LQ� WDEHOOH� SHU� SHUPHWWHUQH� OR� VWXGLR� FRPSDUDWR�
�WDEHOOD�����

�
7DEHOOD����(VHPSLR�GHOOH�WDEHOOH�FRQ�OH�FDUDWWHULVWLFKH�VDOLHQWL�GHOOH�SURYH�SHU�DQQR���������
��FLDVFXQD�SURYD�LGHQWLILFDWD�VHPSUH�GDO�SURSULR�FRGLFH�XQLYRFR��
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6WXGLR�GHOOD�FROWXUD�SUHFHGHQWH��
3HU�VHOH]LRQDUH�OH�VHUUH�LQ�FXL�HIIHWWXDUH�OH�SURYH��VRQR�VWDWH�LQGLYLGXDWH�GHOOH�FROWXUH�FRQ�

HYLGHQWL�VLQWRPL�GL�DWWDFFR�GL�QHPDWRGL�H�VL�q�DWWHVD�OD�ILQH�GHO�FLFOR�FROWXUDOH��6L�q�SURFHGXWR�
TXLQGL�DOOD�YDOXWD]LRQH�GHOO¶LQGLFH�JDOOLJHQR�VXO�PDJJLRU�QXPHUR�GL�DSSDUDWL�UDGLFDOL�SRVVLELOH��
RSHUD]LRQH�� TXHVWD�� FKH� YLHQH� UHDOL]]DWD� DO� PHJOLR� VIUXWWDQGR� OD� SUDWLFD� PROWR� GLIIXVD�
GHOO¶HVWLUSD]LRQH�HG�HOLPLQD]LRQH�GL� WXWWH� OH� UDGLFL� D� ILQH�FROWLYD]LRQH��*UD]LH�DG�DEERQGDQWH�
LUULJD]LRQH�SUHFHGHQWHPHQWH�VRPPLQLVWUDWD��VRQR�VWDWL�HVWLUSDWL�FRQ�RSSRUWXQD�DFFXUDWH]]D�JOL�
DSSDUDWL� UDGLFDOL�� ODVFLDQGR� WXWWH� OH�SLDQWH� LQ�VLWX�VHQ]D�DOFXQR�VSRVWDPHQWR�H�VXELWR�GRSR�� OH�
LQIHVWD]LRQL�GHL�QHPDWRGL�VXOOH�UDGLFL�VRQR�VWDWH�YDOXWDWH�DWWULEXHQGR�D�FLDVFXQD�UDGLFH�XQ�YDORUH�
GL�LQGLFH�JDOOLJHQR��,*��VHFRQGR�OD�VFDOD�GL�=HFN�PRGLILFDWD���������ILJXUD�����

�
)LJXUD����6FDOD�GHO�GDQQR�DOOH�UDGLFL�GD�Meloidogyne��GD�=HFN�������PRGLILFDWD���

�
4XDORUD�QRQ�IRVVH�VWDWR�SRVVLELOH�RSHUDUH�OH�RVVHUYD]LRQL�VX�WXWWH�OH�SLDQWH��q�VWDWD�LSRWL]]DWD�

OD�GLVWULEX]LRQH�GHOOH�IXWXUH�SDUFHOOH�VSHULPHQWDOL�VXOOD�VXSHUILFLH�LQ�VWXGLR�HG�q�VWDWR�HVWLUSDWR�D�
FDVR�XQ�FRQJUXR�QXPHUR�GL�SLDQWH�SHU�FLDVFXQD�ILOD��LQ�PRGR�WDOH�GD�RWWHQHUH�XQ�ULOLHYR�TXDQWR�
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più rappresentativo possibile dell’infestazione di ciascuna parcella. Un numero di apparati 
radicali variabile tra il 30 e il 40 % è stato singolarmente valutato per ciascuna prova 
sperimentale dipendentemente dal numero di tesi messe a confronto e dalla larghezza della serra. 
È stata quindi calcolata la percentuale media di radici infette e il valore medio dell’indice 
galligeno della coltura espiantata così da avere una idea generale della situazione del sito per 
poter valutare al meglio la tipologia di prova da poter posizionare al ciclo successivo. Cosa che 
si ritiene di notevole rilevanza, se si considerano le differenti condizioni ritenute più idonee per 
testare un fumigante piuttosto che un prodotto di copertura. Il valore elementare rilevato per 
ciascun apparato radicale è stato riportato su una mappa schematica con gradiente di colorazione 
rappresentante la serra esaminata, indicando così la distribuzione dei sintomi e la relativa 
intensità. È stato così possibile tracciare su mappa le future parcelle sperimentali valutando al 
meglio il posizionamento dei blocchi randomizzati o comunque delle diverse parcelle da trattare 
con i diversi prodotti da saggiare (figura. 2). 

Nella valutazione complessiva del sito, altri fattori sono stai presi in considerazione, quali 
la storia dei trattamenti nematocidi della coltura, la successione colturale negli anni precedenti, 
il ciclo colturale interessato dall’indagine e la relativa lunghezza, le caratteristiche del terreno, 
l’intervallo di tempo intercorrente tra l’espianto della coltura e il trapianto della successiva.    
 
Figura 2. Esempio di classe di indice galligeno rilevata su 16 piante per fila sulla coltura 
precedente. Il colore scuro indica un più elevato indice galligeno, il colore chiaro indica un 
indice inferiore 

 
 
Posizionamento delle prove sperimentali  

Dopo aver scelto la serra in cui allestire una determinata prova, si è proceduto a organizzare 
le attività in funzione del protocollo ricevuto. Le prove sono state condotte secondo le EPPO 
guidelines, e si è operato in genere predisponendo uno schema a blocchi randomizzati con 4 o 
5 (per lo più, ormai) ripetizioni. Ad eccezione delle prove con fumiganti in cui si è operato con 
parcelle elementari di grandi dimensioni (circa 200 mq) e le applicazioni sono state condotte da 
ditte a ciò specificamente autorizzate, per le altre prove si è proceduto in genere con applicazioni 
parcellari grazie alla realizzazione di impianti parcellari disposti su due bine contigue (4 file) 
riproducenti il sistema di irrigazione aziendale. È stato quindi utilizzato lo stesso tipo di ala 
gocciolante utilizzata dall’azienda (portata e passo) posizionandola in modo tale che i 
gocciolatoi dell’impianto sperimentale coincidessero con quelli aziendali.  

6 5 4 7 7 6 5 5 6 4 3 4 7 6 5 4 5 4 5 6 3 4 5 6 4 5 3 4 6 5 6 6
7 3 7 2 6 7 6 4 7 5 6 7 6 7 7 7 4 6 5 6 4 3 3 4 5 6 5 4 5 4 7 6
5 4 8 6 5 4 5 3 5 6 7 5 4 4 4 3 4 5 7 5 5 4 3 3 6 4 4 3 5 7 6 5
5 7 4 8 4 3 6 4 4 5 4 5 2 7 6 2 5 6 6 4 4 4 3 5 3 4 3 4 4 3 5 6
6 5 3 4 7 4 5 6 6 5 3 4 2 3 4 6 5 4 4 5 4 5 6 5 5 4 3 3 7 6 6 5
4 4 4 4 6 7 6 4 2 3 8 6 5 5 7 5 6 4 6 4 4 7 3 3 5 4 3 3 5 7 4 5
2 3 4 5 5 7 4 3 4 4 7 3 4 6 4 5 4 4 5 6 3 2 2 4 3 4 3 4 3 5 4 4
6 6 5 6 4 6 5 5 2 3 4 5 3 2 3 4 3 4 5 5 2 6 5 3 4 6 5 4 5 4 4 4
5 4 7 6 5 4 5 4 5 6 4 3 7 7 6 7 7 4 5 6 2 3 4 4 6 5 4 3 4 3 5 4
5 5 4 3 6 3 7 7 7 6 8 7 5 7 5 5 4 7 5 6 3 2 5 2 4 4 4 3 7 6 4 5
2 5 6 7 4 3 4 8 4 5 5 4 3 4 5 4 6 4 4 4 2 4 3 3 4 7 4 5 6 8 6 5
6 6 5 5 5 6 5 5 3 3 2 3 3 3 4 4 5 5 4 7 5 4 5 3 5 5 6 5 3 4 5 4
7 8 7 8 5 4 4 6 8 4 3 5 5 5 5 6 6 5 4 6 3 4 2 4 7 6 5 4 4 5 4 3
6 5 8 6 5 7 6 7 4 3 4 3 6 7 7 5 5 4 6 5 6 5 3 5 4 7 7 6 3 5 2 5
4 5 7 6 7 4 4 4 4 5 5 3 3 6 5 4 3 4 4 6 3 5 4 4 2 3 2 4 4 5 5 6
5 4 5 4 3 2 2 3 2 4 5 3 5 3 4 5 4 5 6 4 4 4 3 4 4 5 3 2 6 5 3 3
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/D�GLPHQVLRQH�GHOOH�SDUFHOOH�q�VWDWD�SUHIHULELOPHQWH�PDQWHQXWD�LQWRUQR�DL����PT��LQ�TXDQWR��
D�VHJXLWR�GHOOH�HVSHULHQ]H�GL�WDQWL�DQQL��VL�UHSXWD�WDOH�GLPHQVLRQH�FRPH�OD�PLQLPD�FKH�SHUPHWWD�
GL� HIIHWWXDUH� L� ULOLHYL� QHFHVVDUL� LQ� PRGR� DWWHQGLELOH�� LQ� FRQVLGHUD]LRQH� GHL� VHVWL� GL� LPSLDQWR�
JHQHUDOPHQWH� XWLOL]]DWL� QHOOH� VHUUH� LQ� 6LFLOLD�� $G� HFFH]LRQH�� LQIDWWL�� GL� SURYH� SDUWLFRODUL� H� LQ�
DFFRUGR�FRQ�OD�ELRORJLD�GHL�QHPDWRGL�H�GHOOH�FROWXUH��VL�ULWLHQH�QHFHVVDULR�HIIHWWXDUH�DOPHQR�GXH�
ULOLHYL�LQWHUPHGL�GHOO¶LQGLFH�JDOOLJHQR��QHL�FLFOL�GL�FROWLYD]LRQH�OXQJKL��DOPHQR�WUH���ROWUH�D�TXHOOR�
D�ILQH�FLFOR��H�VRQR�RUPDL�GLYHQXWL�GL�HVVHQ]LDOH�LPSRUWDQ]D�L�ULOLHYL�VXOOD�SURGX]LRQH��6L�ULWLHQH��
SRL�� FKH�SHU� OD�YDOXWD]LRQH�GHOO¶LQGLFH�JDOOLJHQR� LO�QXPHUR�PLQLPR�GL�SLDQWH�GD�YDOXWDUH�SHU�
SDUFHOOD�VLD�RWWR��PD�D� ILQH�FLFOR�FRQYLHQH�SRWHUQH�HVDPLQDUH�LO�PDJJLRU�QXPHUR�SRVVLELOH�LQ�
IXQ]LRQH�GHOOH�SLDQWH�UHVLGXH��H�FKH�SHU�L�ULOLHYL�VXOOD�SURGX]LRQH�LO�QXPHUR�PLQLPR�GL�SLDQWH�GD�
YDOXWDUH�SHU�SDUFHOOD�VLD�GLHFL��

,�ULOLHYL�GHOO¶LQGLFH�JDOOLJHQR�VRQR�VWDWL�HIIHWWXDWL�LQ�PHGLD�VX���±����SLDQWH�SHU�SDUFHOOD�DL�
ULOLHYL�LQWHUPHGL�H�VX����±����SLDQWH�DO�ULOLHYR�ILQDOH��XWLOL]]DQGR�FRPH�ULIHULPHQWR�OD�VFDOD�GL�
=HFN�PRGLILFDWD��������R�OD�VFDOD�GL�%ULGJH�DQG�3DJH����������%ULGJH�DQG�3DJH��������,Q�WDOXQL�
FDVL��SHU�VHPSOLFLWj�GL�HODERUD]LRQH�GHL�GDWL��LO�SURWRFROOR�ULFKLHGHYD�GL�HVSULPHUH�LO�VLQWRPR�LQ�
SHUFHQWXDOH�GL�DSSDUDWR�UDGLFDOH�LQWHUHVVDWR�GD�JDOOH��SXU�WHQHQGR�FRPH�ULIHULPHQWR�JHQHUDOH�OR�
VFKHPD�GL�=HFN�DOOH�FXL�FODVVL�YHQLYD�TXLQGL�DWWULEXLWD�XQD�VHPSOLFH�SHUFHQWXDOH�GL�LQIHVWD]LRQH��

4XDQGR� LO�SURWRFROOR�GHOOD�SURYD� OR�SUHYHGHYD��q� VWDWR�DQFKH�SUHOHYDWR�D� LQL]LR�SURYD�XQ�
FDPSLRQH�GL�WHUUHQR�GDOOH�SDUFHOOH�WHVWLPRQL�VX�FXL�XQ�ODERUDWRULR�VSHFLDOL]]DWR�KD�HIIHWWXDWR�OD�
FRQWD�QHPDWLFD��,Q�WDO�FDVR��LO�FDPSLRQH�GD�VRWWRSRUUH�DG�DQDOLVL�HUD�FRVWLWXLWR�GD����VLQJROL�VXE�
FDPSLRQL�SUHOHYDWL�LQ�FLDVFXQD�SDUFHOOD�H�TXLQGL�RPRJHQHL]]DWL���

�
9HULILFD�GHOOD�ULVSRQGHQ]D�GHOOD�PHWRGRORJLD��

$O�ILQH�GL�SRWHU�YDOXWDUH�O¶DIILGDELOLWj�GHOOD�VWUDWHJLD�GL�VHOH]LRQH�GHL�FDPSL��D�ILQH�FLFOR�GHOOD�
FROWXUD�LQ�SURYD�VL�q�SURFHGXWR�DOOD�YDOXWD]LRQH�GHOOD�SHUFHQWXDOH�GL�UDGLFL�LQIHWWH�H�GHOO¶LQGLFH�
JDOOLJHQR��,*��VXOOH�SDUFHOOH� WHVWLPRQH�H�VRQR�VWDWL�TXLQGL�FDOFRODWL� L�YDORUL�PHGL��7DOL�YDORUL�
VRQR�VWDWL�SRL�FRQIURQWDWL�FRQ�JOL�VWHVVL�SDUDPHWUL�ULOHYDWL�D�ILQH�FLFOR�GHOOD�FROWXUD�SUHFHGHQWH�
LQWHVL�FRPH�YDORUL�PHGL�GHOO¶LQWHUR�VLWR�GL�SURYD�� ,� ULOLHYL�HVSUHVVL� LQ�SHUFHQWXDOH�GL�DSSDUDWR�
UDGLFDOH�VLQWRPDWLFR�VRQR�VWDWL�UL�WUDVIRUPDWL�LQ�FODVVL�GL�LQGLFH�VHFRQGR�OD�VFDOD�=HFN�SHU�UHQGHUOL�
FRQIURQWDELOL��5LWHQHQGR�OH�VFDOH�XWLOL]]DWH�SHU�LO�ULOLHYR�GHOO¶LQGLFH�JDOOLJHQR�PROWR�VLPLOL� WUD�
ORUR��SXU�DFFHWWDQGR�TXDOFKH�SLFFROD�DSSURVVLPD]LRQH�QRQ�VRVWDQ]LDOH�SHU� O¶DUJRPHQWR�GL�FXL�
WUDWWDVL��WXWWL�L�GDWL�GLVSRQLELOL�VRQR�VWDWL�DVVLPLODWL�DOOD�VFDOD�=HFN����±������

$OWUH�HODERUD]LRQL�KDQQR�PHVVR�LQ�FRUUHOD]LRQH�L�ULVXOWDWL�RWWHQXWL�FRQ�LO�SHULRGR�GHOO¶DQQR�LQ�
FXL�q�VWDWR�UHDOL]]DWR�LO�FLFOR�FROWXUDOH�H�OD�OXQJKH]]D�GHOOR�VWHVVR��OD�VXFFHVVLRQH�WUD�OH�FROWXUH��
OH�FDUDWWHULVWLFKH�GHO�WHUUHQR��OD�VSHFLH�QHPDWLFD�H�OD�UHODWLYD�SUHVHQ]D�GL�IRUPH�JLRYDQLOL�DG�LQL]LR�
SURYD��

�
5,68/7$7,�

'HOOH����SURYH�VWXGLDWH��GXH�SURYH��QHO������H�������VRQR�VWDWH�HVFOXVH�GDOOH�HODERUD]LRQL�
SRLFKp�OH�D]LHQGH�DYHYDQR�HIIHWWXDWR�XQ�WUDWWDPHQWR�IXPLJDQWH�SULPD�GHOOD�QXRYD�FROWXUD�PD�OR�
DYHYDQR�WHQXWR�QDVFRVWR��'L�IDWWR��TXLQGL��O¶DQDOLVL�FRPSDUDWD�GHL�GDWL�KD�ULJXDUGDWR�LQ�UHDOWj����
SURYH��
�

,QIOXHQ]D�GHOOD�IUHTXHQ]D�H�GHOOD�LQWHQVLWj�GL�DWWDFFR��
'DOO¶HVDPH�GHL�GDWL�RWWHQXWL�VHPEUD�FKH�OD�IUHTXHQ]D�GL�UDGLFL�VLQWRPDWLFKH�QHOOD�FROWXUD�LQ�

SURYD�YDUL�PROWR�SRFR�DO�YDULDUH�GHOOD�SHUFHQWXDOH�GL�UDGLFL�DWWDFFDWH�QHOOD�FROWXUD�SUHFHGHQWH��
1HO� ��� �� GHL� FDVL� ���� SURYH�� XQD� IUHTXHQ]D� GL� UDGLFL� LQIHWWH� GHO� ��� ·� ����� VXOOD� FROWXUD�
SUHFHGHQWH�KD�FRQIHUPDWR�VXL� WHVWLPRQL�D� ILQH�SURYD�XQD� IUHTXHQ]D�GHO����·������GL� UDGLFL�
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VLQWRPDWLFKH� �WDEHOOD� ���� 1HOOH� �� SURYH� L� FXL� HUD� VWDWD� ULOHYDWD� VXOOD� FROWXUD� SUHFHGHQWH� XQD�
SHUFHQWXDOH�GL�UDGLFL�LQIHWWH�GL����·�������VXL�WHVWLPRQL�GL�WXWWH�OH�SURYH�q�VWDWD�FRPXQTXH�ULOHYDWD�
D�ILQH�FLFOR�XQD�SHUFHQWXDOH�GHO����·������6ROR�LQ�XQ�FDVR��VXOOH����SURYH�DQDOL]]DWH��HUD�VWDWD�
ULOHYDWD�XQD�IUHTXHQ]D�LQL]LDOH�GHO������FKH�DOOD�ILQH�GHO�FLFOR�VXFFHVVLYR�HUD�GLYHQXWD�GHO������
Ê� SRVVLELOH� TXLQGL� DIIHUPDUH� FKH� YDORUL� PHGL� GL� IUHTXHQ]D� FRPSUHVL� WUD� ��� H� ���� �� QHOOD�
SUHFHGHQWH�FROWXUD�KDQQR�FRPXQTXH�SRUWDWR�VXL�WHVWLPRQL�GHOOD�FROWXUD�LQ�SURYD�QHO�������GHL�
FDVL�XQD�SHUFHQWXDOH�GL�UDGLFL�VLQWRPDWLFKH�GHO����·��������
�
7DEHOOD�����&RUUHOD]LRQH�����SHU�QXPHUR�GL�VLWL�WUD�IUHTXHQ]D�����GL�UDGLFL�VLQWRPDWLFKH�ULOHYDWH�
QHOOD�FROWXUD�SUHFHGHQWH�H�IUHTXHQ]D�����VXL�WHVWLPRQL�GHOOH�FROWXUH�WHVW�D�ILQH�SURYD��

&ROWXUD���35(&('(17(� &ROWXUD���7(67�

)UHTXHQ]D����� 1��VLWL� )UHTXHQ]D����� �����1��VLWL� ��VLWL�
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��� �� ��� �� ����
(ODERUD]LRQL�HIIHWWXDWH�VXL�GDWL�UHODWLYL�D����VLWL���

�
&RQ� ULIHULPHQWR� DOO¶LQGLFH� JDOOLJHQR� �,*��� QRQ� q� VWDWD� ULVFRQWUDWD� XQD� FRUUHOD]LRQH�

GLUHWWDPHQWH� SURSRU]LRQDOH� WUD� LQGLFH� PHGLR� ULOHYDWR� VXOOH� UDGLFL� GHOOD� FROWXUD� SUHFHGHQWH� H�
YDORUH� GHOO¶LQGLFH� PHGLR� ULOHYDWR� VXOOH� UDGLFL� GHL� WHVWLPRQL� GHOOD� FROWXUD� LQ� SURYD�� $� WLWROR�
HVHPSOLILFDWLYR�LQIDWWL�VL�ULSRUWD�FKH�XQ�LQGLFH�PHGLR�!���QHOOD�FROWXUD�SUHFHGHQWH�KD�SRUWDWR�D�
XQ�LQGLFH�PHGLR�!��QHOOD�FROWXUD�LQ�SURYD�VROR�QHO�����GHL�FDVL�TXDQGR�XQ�LQGLFH�PHGLR���·�����
KD�SRUWDWR�D�XQ�LQGLFH�PHGLR�!���QHO�������GHL�FDVL�H�XQ�LQGLFH�PHGLR���·�����KD�SRUWDWR�D�XQ�
LQGLFH�PHGLR�!��QHO��������GHL�FDVL��WDEHOOD�����,QGLSHQGHQWHPHQWH�GD�FRUUHOD]LRQL��FRPXQTXH��
q�SRVVLELOH� ULOHYDUH�FKH�XQ� LQGLFH�JDOOLJHQR�PHGLR�VXSHULRUH�D���QHOOD�FROWXUD�SUHFHGHQWH�����
SURYH��KD�FRQIHUPDWR�QHO�����GHL�FDVL�YDORUL�PHGL�VXSHULRUL�D���QHOOH�SDUFHOOH�WHVWLPRQH�GHOOD�
SURYD�H�QHO������GHL�FDVL�YDORUL�PHGL�GL�LQGLFH�JDOOLJHQR�VXSHULRUL�D�����,Q����SURYH��LQ�FXL�VL�HUD�
ULOHYDWD�XQD�SHUFHQWXDOH�GL�UDGLFL�LQIHWWH�GHO����·������FRQ�LQGLFH�JDOOLJHQR�PHGLR�VXSHULRUH�D�
�� VXOOD�FROWXUD�SUHFHGHQWH��QHO��������GHL�FDVL�q� VWDWR� ULOHYDWR� VXOOH�SDUFHOOH� WHVWLPRQH�GHOOD�
FROWXUD�RJJHWWR�GL�SURYD�LO����·������GL�UDGLFL�LQIHWWH�FRQ�LQGLFH�PHGLR�XJXDOH�R�VXSHULRUH�D����
6WHVVR�ULVXOWDWR��,*�!����q�VWDWR�ULOHYDWR�QHO��������GHL�FDVL��VX����SURYH��FRQVLGHUDQGR�VLWXD]LRQL�
LQ�FXL�VXOOD�FROWXUD�SUHFHGHQWH�VL�ULOHYDYD�O¶���·�������GL�UDGLFL�LQIHWWH�FRQ�XQ�LQGLFH�JDOOLJHQR�
PHGLR�XJXDOH�R�VXSHULRUH�D����
�
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7DEHOOD����&RUUHOD]LRQH�����SHU�QXPHUR�GL�VLWL� WUD�VHYHULWj�GL�DWWDFFR�DOOH� UDGLFL��,*��ULOHYDWD�
QHOOD� FROWXUD� SUHFHGHQWH� H� VHYHULWj� GL� DWWDFFR� D� ILQH� SURYD� VXL� WHVWLPRQL� GHOOH� FROWXUH�WHVW��
HODERUD]LRQL�HIIHWWXDWH�VXL�GDWL�UHODWLYL�D����VLWL���

&ROWXUD�35(� &ROWXUD�7(67� &ROWXUD�35(� &ROWXUD�7(67�
&ODVVH����
�,*��

1��
VLWL�

&ODVVH�
�,*��

1��
VLWL� ��VLWL� &ODVVH�

�,*��
1��
VLWL�

&ODVVH�
�,*��

1��
VLWL� ��VLWL�

!��� ��� !��� �� ��� ��·����� ��� !��� �� �����
� � !��� ��� ��� � � !��� ��� �����
� � !��� ��� ��� � � !��� ��� ����
� � �������� �� ���� � � �������� �� ����
� � �������� ����� ��� � � �������� �� ����

��·��� ��� !��� �� ��� ��·����� ��� !��� �� �����
� � !��� ��� ��� � � !��� ��� �����
� � !��� ��� ��� � � !��� ��� �����
� � �������� �� ���� � � �������� �� �����
� � �������� �� ��� � � �������� �� ����

��·����� ��� !��� �� ����� ��·����� ��� !��� �� ���
� � !��� ��� ����� � � !��� �� ���
� � !��� ��� ����� � � !��� �� ���
� � �������� �� ���� � � �������� �� ���
� � �������� �� ���� � � �������� �� ����

�����VLWL��WXWWL��LQ�FXL�OD�VSHFLH�GL�SLDQWD�RJJHWWR�GL�SURYD�QRQ�HUD�PDL�VWDWD�FROWLYDWD�SUHFHGHQWHPHQWH�
�
'DOOH� YDULH� HVSHULHQ]H� FRQGRWWH� QHJOL� DQQL� VL� ULWLHQH� FKH� DO� ILQH� GL� SRWHU� HIIHWWXDUH� GHOOH�

YDOXWD]LRQL�DWWHQGLELOL��FRQ�SRVVLELOLWj�GL�HYLGHQ]LDUH�GLIIHUHQ]H�VWDWLVWLFDPHQWH�VLJQLILFDWLYH�WUD�
WUDWWDWL�H�WHVWLPRQL��VDUHEEH�DXVSLFDELOH�SRWHU�ULOHYDUH�VXL�WHVWLPRQL�XQ�LQGLFH�JDOOLJHQR�PHGLR�
DOPHQR�SDUL�R�VXSHULRUH�����,Q�FRQVLGHUD]LRQH�GL�FLz�VL�ULOHYD�FKH�SDVVDQGR�GD�XQ�LQGLFH�PHGLR�
QHOOD�FROWXUD�SUHFHGHQWH�VXSHULRUH�ULVSHWWLYDPHQWH�D�������������q�VWDWR�ULVFRQWUDWR�QHOOD�FROWXUD�LQ�
SURYD�XQ�LQGLFH�JDOOLJHQR�PHGLR�VXSHULRUH�D���ULVSHWWLYDPHQWH�QHO�������������������H�����
GHL� FDVL�� ,QGLFL� PHGL� PDJJLRUL� GL� �� H� PDJJLRUL� GL� �� KDQQR� SRUWDWR� D� YDORUL� VXSHULRUL� D� ��
ULVSHWWLYDPHQWH�QHO�������H�QHO�����GHL�FDVL��3XU�HVVHQGR�WDQWH�OH�YDULDELOL�FKH�JLRFDQR�XQ�UXROR�
LPSRUWDQWH� QHOOD� LQGLYLGXD]LRQH� GHOOH� FRUUHOD]LRQL� GL� FXL� VL� WUDWWD�� TXDQWR� VRSUD� VHPEUD��
FRPXQTXH�� LQGLFDUH�FKH� LO�EXRQ�HVLWR�GL�XQD�SURYD�GLSHQGD�PDJJLRUPHQWH�GD�XQD�HOHYDWD�HG�
RPRJHQHD�GLIIXVLRQH�GHL�QHPDWRGL�QHO� WHUUHQR�SLXWWRVWR�FKH�GDOOD�LQWHQVLWj�GHL�VLQWRPL�FKH�VL�
RVVHUYDQR� VXOOH� UDGLFL� GHOOD� FROWXUD� SUHFHGHQWH�� 'D� PROWHSOLFL� RVVHUYD]LRQL� HIIHWWXDWH��
FRPXQTXH�� VL� ULWLHQH� SUHIHULELOH� GHVWLQDUH� OH� VHUUH� LQ� FXL� q� VWDWR� ULOHYDWR� XQ� HOHYDWR� LQGLFH�
JDOOLJHQR�PHGLR�D�SURYH�FRQ�SURGRWWL�GD�FXL�VL�DWWHQGH�XQ�HOHYDWR�FRQWUROOR�GL�QHPDWRGL�H�ODVFLDUH�
TXHOOH�LQ�FXL�O¶LQGLFH�ULOHYDWR�q�DSSDUVR�PHGLR�EDVVR�D�TXHOOH�SURYH�FRQ�SURGRWWL�GD�FXL�VL�DWWHQGH�
XQD�HIILFDFLD�QHPDWRFLGD�PHQR�PDUFDWD���
�
,QIOXHQ]D�GL�DOWUL�IDWWRUL�VXO�JUDGR�GL�DWWDFFR�DOOH�FROWXUH�LQ�VXFFHVVLRQH�

'DOO¶HVDPH�GHL�ULVXOWDWL��q�DSSDUVR�HYLGHQWH�FKH�O¶DWWDFFR�ULVXOWD�SL��HOHYDWR�QHL�FDVL�LQ�FXL�������
OD�VSHFLH�FROWLYDWD�RJJHWWR�GL�SURYD�VLD�XJXDOH�D�TXHOOD�SUHFHGHQWH�VX�FXL�VRQR�VWDWH�HIIHWWXDWH�OH�
RVVHUYD]LRQL�VXJOL�DSSDUDWL�UDGLFDOL��,QROWUH��DVVXPH�ULOHYDQ]D�DQFRUD�PDJJLRUH�LO�IDWWR�FKH�XQD�
VSHFLH� YHQJD� FROWLYDWD� SHU� OD� SULPD� YROWD� �R� GRSR�GLYHUVL� DQQL�� LQ� XQD� GHWHUPLQDWD� VHUUD�� ,Q�
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SDUWLFRODUH��LQIDWWL��q�VWDWR�ULOHYDWR�FKH�VXO�WRWDOH�GHOOH�SURYH�HVDPLQDWH��LQ�TXDWWUR�VLWL�OD�VSHFLH�
GL�SLDQWD�RJJHWWR�GL�SURYD�QRQ�HUD�PDL�VWDWD�FROWLYDWD�SUHFHGHQWHPHQWH��,Q�WDOL�FDVL��QRQRVWDQWH�
XQD�SUHVHQ]D�PROWR�HOHYDWD�GL�VLQWRPL�VXOOD�FROWXUD�SUHFHGHQWH��D�ILQH�SURYD�VRQR�VWDWL�ULOHYDWL�
LQGLFL� QRQ� VXSHULRUL� D� �� R� ��� (VFOXGHQGR� TXLQGL� WDOL� FDVL�� SL�� XQ� FDVR� GL� PROWR� SUREDELOH�
LQWHUIHUHQ]D�GHL�WUDWWDPHQWL�QHPDWRFLGL�HIIHWWXDWL�QHO�UHVWR�GHOOD�VHUUD��HG�DQDOL]]DQGR�FRVu�OH����
SURYH�ULPDVWH��VL�ULOHYD�FKH�XQ�LQGLFH�PHGLR�VXSHULRUH�D���QHOOD�FROWXUD�SUHFHGHQWH�KD�SRUWDWR�
QHOOD�FROWXUD�LQ�SURYD�YDORUL�VXSHULRUL�D���QHO������·������GHL�FDVL��,QGLFL�PHGL�PDJJLRUL�GL���
QHOOD�SUHFHGHQWH�FROWXUD�KDQQR�SRUWDWR�D�YDORUL�VXSHULRUL�D���QHO�������GHL�FDVL���

,O� SHULRGR� GHOO¶DQQR� LQ� FXL� VRQR� VWDWH� UHDOL]]DWH� OH� FROWLYD]LRQL� KD� PRVWUDWR� FHUWDPHQWH�
QRWHYROH�LQIOXHQ]D�VXOO¶HYROX]LRQH�GHJOL�DWWDFFKL�GL�QHPDWRGL��,�FDVL�DQDOL]]DWL�VRQR�VWDWL�LQIDWWL�
HVDPLQDWL�DQFKH�SHU�FLFOR�GL�FROWLYD]LRQH��SULPDYHULOH�HVWLYR�H�DXWXQQR�YHUQLQR��1HO�SULPR��SL��
IDYRUHYROH�DOOR�VYLOXSSR�GHL�QHPDWRGL��VX����SURYH�HIIHWWLYDPHQWH�DQDOL]]DWH��L�WHVWLPRQL�KDQQR�
PRVWUDWR�D�ILQH�FLFOR�QHO�����GHL�FDVL�XQ�LQGLFH�JDOOLJHQR�PHGLR�VXSHULRUH�D���H�QHO�����GHL�
FDVL� VXSHULRUH� D� ��� 'LYHUVDPHQWH�� QHO� FLFOR� DXWXQQR�YHUQLQR�� VX� ��� SURYH� HIIHWWLYDPHQWH�
DQDOL]]DWH��L�WHVWLPRQL�D�ILQH�FLFOR�KDQQR�PRVWUDWR�XQ�LQGLFH�JDOOLJHQR�PHGLR�VXSHULRUH�D���VROR�
QHO������GHL�FDVL�H�VXSHULRUH�D���QHO������GHL�FDVL���

1RQRVWDQWH� VL� VLD� RSHUDWR� SUHYDOHQWHPHQWH� LQ� FRQGL]LRQL� GL� WHUUHQR� VDEELRVR�� q� VWDWR�
YHULILFDWR�VH�SRWHVVHUR�ULOHYDUVL�FRUUHOD]LRQL�WUD�SHUFHQWXDOH�GL�VDEELD�QHO�WHUUHQR�H�IUHTXHQ]D�H�
VHYHULWj�GL�DWWDFFR��SXU�EHQ�VDSHQGR�FKH�FHUWDPHQWH�WDOH�SDUDPHWUR�GD�VROR�QRQ�SXz�FRVWLWXLUH�GL�
FHUWR�IDWWRUH�GHWHUPLQDQWH��6RQR�VWDWH�UDJJUXSSDWH�OH�SURYH�LQ�WUH�JUXSSL�SHU�FRQWHQXWR�LQ�VDEELD�
GHO�WHUUHQR�����·���������·�����H�!�����H�SXU�QRQ�SRWHQGR�VWDELOLUH�FRUUHOD]LRQL�FHUWH��VL�q�
SRWXWR�RVVHUYDUH�FKH�D�ILQH�SURYD�OD�SHUFHQWXDOH�GL�FDVL�FRQ�LQGuFH�JDOOLJHQR�PHGLR�VXSHULRUH�D�
��q�VWDWD�PDJJLRUH�QHL�WHUUHQL�FRQ�SL��HOHYDWR�FRQWHQXWR�LQ�VDEELD��6L�q�SDVVDWR�TXLQGL�GDO��������
GL�FDVL�FRQ�,*�!��QHL�WHUUHQL�FRQ�FRQWHQXWR�LQ�VDEELD�!��������SURYH���DO�������QHL�WHUUHQL�FRQ�
���·�����GL�VDEELD�����FDVL��H�DO�������QHL�WHUUHQL�FRQ����·�����GL�VDEELD�����FDVL���

,Q�WXWWH�OH�SURYH�q�VWDWD�ULVFRQWUDWD�SUHVHQ]D�GL�QHPDWRGL�GHO�JHQHUH�Meloidogyne. &LUFD�OD�
VSHFLH� GL� QHPDWRGH� ULVFRQWUDWD�� M. incognita� �.RIRLG� 	� :KLWH�� ������ &KLWZRRG�� q� VWDWD�
FHUWDPHQWH�OD�VSHFLH�SL��UDSSUHVHQWDWD��VHJXLWD�GD�M. javanica��7UHXE��������&KLWZRRG��PD�QRQ�
q� VWDWR� SRVVLELOH� HYLGHQ]LDUH� DOFXQD� FRUUHOD]LRQH� WUD� VSHFLH� H� VHYHULWj� GL� DWWDFFR�� /D� FRQWD�
QHPDWLFD��HIIHWWXDWD�GD�ODERUDWRUL�VSHFLDOL]]DWL��KD�GDWR�HVLWL�HVWUHPDPHQWH�YDULDELOL�FRQ�YDORUL�
PHGL�SHU�VLWR�YDULDELOL�GD�SRFKH�XQLWj�GL�HVHPSODUL�GL�VHFRQGR�VWDGLR�JLRYDQLOH��-���SHU�����FF�
GL�WHUUHQR�D�GLYHUVH�FHQWLQDLD�GL�HVHPSODUL��FRQ��LQ�UDUL�FDVL�HVWUHPL��DQFKH�D�TXDOFKH�PLJOLDLR�GL�
-���7DOH�YDULDELOLWj�QRQ�KD�UHVR�SRVVLELOH�LQGLYLGXDUH�FRUUHOD]LRQL�WUD�QXPHUR�GL�VWDGL�JLRYDQLOL�
D�LQL]LR�GHO�FLFOR�H�LQWHQVLWj�GL�DWWDFFR�VXL�WHVWLPRQL�D�ILQH�FLFOR��

5LPDQH�GL�IRQGDPHQWDOH�LPSRUWDQ]D�YHULILFDUH�VH�H�TXDOL�WUDWWDPHQWL�QHPDWRFLGL�VLDQR�VWDWL�
HIIHWWXDWL�VXOOD�FROWXUD�SUHFHGHQWH��SRLFKp�TXHVWL��VRSUDWWXWWR�VH�HIIHWWXDWL�QHOOD�IDVH�WHUPLQDOH�GHO�
FLFOR�GL�FROWLYD]LRQH��SRWUHEEHUR� LQIOXLUH� IRUWHPHQWH�� LQVLHPH�DJOL�DOWUL� IDWWRUL� VRSUD� ULSRUWDWL��
VXOOD�PDQLIHVWD]LRQH�GHOO¶DWWDFFR�GHL�QHPDWRGL�JDOOLJHQL�VXOOD�FROWXUD�LQ�SURYD����

�
&21&/86,21,��

/D�YDOXWD]LRQH�GHL�GDWL�DQDOL]]DWL�SHUPHWWH�GL�DIIHUPDUH�FKH�O¶LQGDJLQH�SUHOLPLQDUH�EDVDWD�
VXOO¶LQGLFH�JDOOLJHQR�GHOOD�FROWXUD�SUHFHGHQWH��XQLWDPHQWH�DOOD�FRQRVFHQ]D�GHOOD�VWRULD�GHOOD�VHUUD�
LQ�FXL�VL�RSHUD�H�GHJOL�DOWUL� IDWWRUL�PLQRUL�GL�LQWHUIHUHQ]D��PHJOLR�GL�DOWUL�PHWRGL��SHUPHWWH�XQ�
DSSURSULDWR�SRVL]LRQDPHQWR�GL�SURYH�VSHULPHQWDOL�VXL�QHPDWRGL�GHOOH�VHUUH�FRQ�SUREDELOLWj�GL�
ULXVFLWD�PROWR�HOHYDWH��,QIDWWL��SXU�FRQ�XQD�LQHYLWDELOH�SLFFROD�SHUFHQWXDOH�GL�DOHDWRULHWj��GRYXWD�
D�IDWWRUL�LPSRQGHUDELOL��OD�PHWRGRORJLD�KD�GLPRVWUDWR�XQD�HOHYDWLVVLPD�DIILGDELOLWj���

1HO������GHL�FDVL�XQD�IUHTXHQ]D�GL�UDGLFL�LQIHWWH�GHO����·������VXOOD�FROWXUD�SUHFHGHQWH�KD�
FRQIHUPDWR�VXL�WHVWLPRQL�D�ILQH�SURYD�XQD�IUHTXHQ]D�GHO����·������GL�UDGLFL�VLQWRPDWLFKH��PD�
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q�SRVVLELOH�FRPXQTXH�DIIHUPDUH�FKH�YDORUL�PHGL�GL�IUHTXHQ]D�FRPSUHVL�WUD����H�������KDQQR�
SRUWDWR�QHO�������GHL�FDVL�D�XQD�SHUFHQWXDOH�GL�UDGLFL�VLQWRPDWLFKH�GHO����·��������

3XU� QRQ� HVVHQGR� VWDWD� ULVFRQWUDWD� XQD� FRUUHOD]LRQH� GLUHWWDPHQWH� SURSRU]LRQDOH� WUD� LQGLFH�
JDOOLJHQR�PHGLR�ULOHYDWR�VXOOH�UDGLFL�GHOOD�FROWXUD�SUHFHGHQWH�H�YDORUH�GHOO¶LQGLFH�PHGLR�ULOHYDWR�
VXOOH� UDGLFL� GHL� WHVWLPRQL� GHOOD� FROWXUD� LQ� SURYD�� q� VWDWR� SRVVLELOH� ULVFRQWUDUH� FKH� XQ� LQGLFH�
JDOOLJHQR�PHGLR�VXSHULRUH�D���QHOOD�FROWXUD�SUHFHGHQWH�KD�FRQIHUPDWR�QHO�����GHL�FDVL�YDORUL�
PHGL�VXSHULRUL�D���QHOOH�SDUFHOOH�WHVWLPRQH�GHOOD�SURYD�H�QHO������GHL�FDVL�YDORUL�PHGL�GL�LQGLFH�
JDOOLJHQR�VXSHULRUL�D�����,QGLFH�JDOOLJHQR�PHGLR�VXSHULRUH�D���q�VWDWR�ULOHYDWR�QHO��������GHL�FDVL�
LQ�FXL�VXOOD�FROWXUD�SUHFHGHQWH�VL�ULOHYDYD�O¶���·������GL�UDGLFL�LQIHWWH�FRQ�XQ�LQGLFH�JDOOLJHQR�
PHGLR�XJXDOH�R�VXSHULRUH�D����$SSDUH�HYLGHQWH�FKH�O¶DWWDFFR�q�ULVXOWDWR�SL��HOHYDWR�QHL�FDVL�LQ�
FXL�OD�VSHFLH�YHJHWDOH�RJJHWWR�GL�SURYD�HUD�XJXDOH�D�TXHOOD�SUHFHGHQWH�VX�FXL�HUDQR�VWDWH�HIIHWWXDWH�
OH�RVVHUYD]LRQL�VXJOL�DSSDUDWL�UDGLFDOL�H�VHPEUD�DVVROXWDPHQWH�GD�HYLWDUH�O¶LPSLDQWR�GL�XQD�SURYD�
FRQ�XQD�VSHFLH�PDL�FROWLYDWD�SULPD�LQ�XQ�GHWHUPLQDWR�WHUUHQR���

,O�FLFOR�SULPDYHULOH�HVWLYR��q�ULVXOWDWR�SL��IDYRUHYROH�DOOR�VYLOXSSR�GHL�QHPDWRGL��,QIDWWL��KD�
IDYRULWR�LO�PDQLIHVWDUVL�QHO�����GHL�FDVL�XQ�LQGLFH�JDOOLJHQR�PHGLR�VXSHULRUH�D���H�QHO�����GHL�
FDVL�VXSHULRUH�D����ULVSHWWR�D�YDORUL�GHFLVDPHQWH�SL��EDVVL�ULOHYDWL�SHU�LO�FLFOR�DXWXQQR�YHUQLQR�
�,*�!���������,*�!����������,Q�WXWWH�OH�SURYH�q�VWDWD�ULVFRQWUDWD�SUHVHQ]D�GL�QHPDWRGL�GHO�JHQHUH�
Meloidogyne FRQ�SUHYDOHQ]D�GL�M. incognita�ULVSHWWR�D�M. javanica��PD�QRQ�q�VWDWR�SRVVLELOH�
HYLGHQ]LDUH�DOFXQD�FRUUHOD]LRQH�WUD�VSHFLH�H�LQWHQVLWj�GL�DWWDFFR��/D�FRQWD�QHPDWLFD��-������FF��
KD�GDWR�HVLWL�HVWUHPDPHQWH�YDULDELOL�QRQ�SHUPHWWHQGR�GL�LQGLYLGXDUH�FRUUHOD]LRQL�WUD�QXPHUR�GL�
VWDGL� JLRYDQLOL� D� LQL]LR� GHO� FLFOR� H� VHYHULWj� GL� DWWDFFR� VXL� WHVWLPRQL� D� ILQH� FLFOR�� 5LPDQH� GL�
IRQGDPHQWDOH� LPSRUWDQ]D� OD� FRQRVFHQ]D� GHL� WUDWWDPHQWL� QHPDWRFLGL� HIIHWWXDWL� VXOOD� FROWXUD�
SUHFHGHQWH��SHU� OD� IRUWH� LQIOXHQ]D�FKH�TXHVWL�SRWUHEEHUR�PDQLIHVWDUH� VXOOD�PDQLIHVWD]LRQH�GHL�
VLQWRPL�QHOOD�SURYD��

3XU�VHQ]D�WUDVFXUDUH�O¶HQWLWj�GHO�GDQQR�DOOH�UDGLFL��O¶RPRJHQHLWj�GL�GLVWULEX]LRQH�GHL�VLQWRPL�
VXOOD�FROWXUD�SUHFHGHQWH�q�GD�ULWHQHUVL��TXLQGL��O¶HOHPHQWR�IRQGDPHQWDOH�SHU�SRWHU�RWWHQHUH�GDWL�
DWWHQGLELOL�H�VLJQLILFDWLYL�GDO�SXQWR�GL�YLVWD�VWDWLVWLFR��
�
5LQJUD]LDPHQWL�
6L�ULQJUD]LD�LO�GRWW��1LFROD�*UHFR��H[�ULFHUFDWRUH�&15���%DUL��SHU�OD�UHYLVLRQH�FULWLFD�GHO�ODYRUR��
6L�ULQJUD]LDQR�OH�VRFLHWj�%D\HU�&URSVFLHQFH��&HUWLV�(XURSH�H�'X3RQW�GH�1HPRXUV�,WDOLDQD�SHU�
OD�ILGXFLD�DFFRUGDWD�DOO¶DXWRUH�QHO�FRUVR�GL�WDQWL�DQQL�GL�VSHULPHQWD]LRQL��

�
/$925,�&,7$7,��

%ULGJH� -��	�6�� /�� -�� 3DJH� �������� (VWLPDWLRQ� RI�5RRW�NQRW�1HPDWRGH� ,QIHVWDWLRQ�/HYHOV� RQ����
5RRWV�8VLQJ�D�5DWLQJ�&KDUW��Tropical Pest Management�����������������

&RORPER�� $�� �������� /H� SUREOHPDWLFKH� QHPDWRORJLFKH� GHOOH� FROWXUH� RUWLYH� LQ� 6LFLOLD��
1HPDWRORJLD�0HGLWHUUDQHD��6XSSO��������������

/HRFDWD� 6��� 3LUUXFFLR� *��� 0HGLFR� (��� 0\UWD� $�� DQG� *UHFR� 1�� �������� 'LPHWK\O� GLVXOILGH�
�'0'6��� $� QHZ� VRLO� IXPLJDQW� WR� FRQWURO� URRW�NQRW� QHPDWRGHV�� Meloidogyne� VSS��� LQ�
SURWHFWHG�FURSV�LQ�6LFLO\��,WDO\��3URFHHGLQJV�RI�WKH�9,,,WK�,6�RQ�&KHPLFDO�DQG�1RQ�&KHPLFDO�
6RLO�DQG�6XEVWUDWH�'LVLQIHVWDWLRQ��$FWD�+RUWLFROWXUDH�����������±������

=HFN�:�0�����������$�UDWLQJ�VFKHPH�IRU�ILHOG�HYDOXDWLRQ�RI�URRW�NQRW�LQIHVWDWLRQV��
Pflanzenschutz Nachrichten Bayer AG���������������
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