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7UD�LO������H�LO������q�VWDWD�LQGDJDWD�O¶LQIOXHQ]D�GL�WUH�WLSL�GL�ODYRUD]LRQH�GHO�WHUUHQR�VXO�FLFOR�GL�
VYLOXSSR�GL�'LDEURWLFD�YLUJLIHUD�YLUJLIHUD��DUDWXUD�DXWXQQDOH��DUDWXUD�SULPDYHULOH�H�ULSXQWDWXUD�
SULPDYHULOH��/
HVSHULPHQWR�q�VWDWR�FRQGRWWR�LQ�FDPSL�GL�PDLV�LQ�PRQRVXFFHVVLRQH�H�GDO�PHVH�GL�
JLXJQR� GL� RJQL� DQQR� q� VWDWD� YDOXWDWD� O
HPHUJHQ]D� GHJOL� DGXOWL� GDO� WHUUHQR� DWWUDYHUVR� O
XVR� GL�
WUDSSROH�GL�VIDUIDOODPHQWR��ROWUH�DO�GDQQR�UDGLFDOH�LQ�EDVH�DOOD�³1RGH�,QMXU\�6FDOH´��,�GXH�LQYHUQL�
LQWHUHVVDWL� GDOOD� VSHULPHQWD]LRQH� VRQR� VWDWL� FDUDWWHUL]]DWL� GD� VFDUVLWj� GL� SUHFLSLWD]LRQL� H� OH�
WHPSHUDWXUH�VRQR�VWDWH�JHQHUDOPHQWH�SL��HOHYDWH�ULVSHWWR�DOOD�PHGLD�GHO�SHULRGR��1HO���������OD�
SRSROD]LRQH�GL�GLDEURWLFD�QRQ�q�VWDWD�LQIOXHQ]DWD�GDOOD�ODYRUD]LRQH�GHO�WHUUHQR�H�QRQ�VRQR�HPHUVH�
GLIIHUHQ]H�VLJQLILFDWLYH�QHO�GDQQR�UDGLFDOH��3HU�FRQWUR�QHO���������O¶DUDWXUD�DXWXQQDOH�KD�ULGRWWR�
VLJQLILFDWLYDPHQWH� OD� SRSROD]LRQH� GHO� ILWRIDJR� H� LO� GDQQR� UDGLFDOH� ULVSHWWR� DOOH� ODYRUD]LRQL�
SULPDYHULOL��9LHQH�GLVFXVVR�O
HIIHWWR�GHL�WUH�WLSL�GL�ODYRUD]LRQH�H�LO�ORUR�LPSDWWR�VXO�FLFOR�ELRORJLFR�
GL�'��YLUJLIHUD��VRSUDWWXWWR�LQ�UHOD]LRQH�DOOD�PRUWDOLWj�GHOOR�VWDGLR�GL�XRYR�QHO�WHUUHQR� 
3DUROH�FKLDYH��DJULFROWXUD�FRQVHUYDWLYD��PDLV 
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%HWZHHQ������DQG������WKH�LQIOXHQFH�RI���W\SHV�RI�VRLO�WLOODJH�RQ�WKH�OLIH�F\FOH�RI�'LDEURWLFD�
YLUJLIHUD�YLUJLIHUD�ZDV�HYDOXDWHG��DXWXPQ�SORXJKLQJ��VSULQJ�SORXJKLQJ�DQG�VSULQJ�VXEVRLOLQJ��
7KH�H[SHULPHQW�ZDV�FDUULHG�RXW�LQ�PDL]H�ILHOGV�ZLWKRXW�URWDWLRQ�DFFRUGLQJ�WR�WKH�UDQGRPL]HG�
EORFN�VFKHPH�ZLWK���UHSOLFDWHV��(YHU\�\HDU��IURP�-XQH�RQZDUGV��WKH�DGXOW�HPHUJHQFH�IURP�WKH�
VRLO�ZDV�UHFRUGHG�E\�PHDQV�RI�HPHUJHQFH�WUDSV��WRJHWKHU�ZLWK�WKH�URRW�GDPDJH�DFFRUGLQJ�WR�WKH�
1RGH�,QMXU\�6FDOH��'XULQJ�WKH�WULDOV��WKH�WZR�ZLQWHUV�ZHUH�FKDUDFWHUL]HG�E\�UDLQ�VKRUWDJH�DQG�
WHPSHUDWXUH� ZDV� JHQHUDOO\� KLJKHU� FRPSDUHG� WR� WKH� PHDQ� RI� WKH� SHULRG�� ,Q� �������� WKH�'��
YLUJLIHUD�SRSXODWLRQV�ZHUH�QRW�LQIOXHQFHG�E\�WKH�VRLO�WLOODJH�DQG�QR�VLJQLILFDQW�GLIIHUHQFHV�ZHUH�
GHWHFWHG�LQ�WKH�URRW�GDPDJH��2Q�WKH�FRQWUDU\��LQ����������WKH�DXWXPQ�SORXJKLQJ�VLJQLILFDQWO\�
UHGXFHG�WKH�SRSXODWLRQ�DQG�WKH�URRW�GDPDJH�LQ�FRPSDULVRQ�ZLWK�WKH�VSULQJ�SORXJKLQJ��7KH�HIIHFW�
RI�WKH�GLIIHUHQW�VRLO�WLOODJHV�DQG�WKH�LPSDFW�RQ�WKH�OLIH�F\FOH�RI�'��YLUJLIHUD�HVSHFLDOO\�RQ�WKH�HJJ�
VWDJH�LQ�WKH�VRLO�DUH�GLVFXVVHG� 
.H\ZRUGV��:HVWHUQ�&RUQ�5RRWZRUP��FRQVHUYDWLYH�DJULFXOWXUH��PDL]H 

,1752'8=,21( 
Diabrotica virgifera virgifera LeConte è un fitofago del mais presente in Italia dal 1998 

(Furlan et al., 1998) e in Europa dal 1992 (Baca, 1993). La specie è oggi insediata stabilmente 
QHOOH�DUHH�PDLGLFROH�GHOO¶(XURSD�FHQWUR-RULHQWDOH�H�GHOO¶,WDOLD�VHWWHQWULRQDOH e centrale. 
/¶LQVHWWR�SUHVHQWD�XQ¶XQLFD�JHQHUD]LRQH�DQQXDOH�H�svolge gran parte del proprio ciclo vitale 

nel terreno allo stadio di uovo e larva. La schiusura delle uova avviene generalmente nel mese 
di maggio e le larve si portano verso la radice del mais attratte da composti volatili e 
GDOO¶DQLGULGH�FDUERQLFD�emessi dalle piante. Le uova sono deposte nel terreno in gran numero 
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GDOOH� IHPPLQH�QHOO¶HVWDWH�SUHFHGHQWH� (luglio-agosto) e a loro è dato il compito di trascorrere 
O¶LQYHUQR��La mortalità naturale complessiva da uovo ad adulto è molto elevata, soprattutto nei 
primi stadi larvali, raggiungendo anche il 99% (Toepfer e Kuhlmann, 2006). Con temperature 
di -10°C per quattro settimane o -15°C per una settimana, la mortalità delle uova può arrivare a 
valori vicini al 100%�� /D� VRJOLD� GL� VYLOXSSR� SHU� O¶LQVHWWR� YLHQH� collocata attorno ai 13°C 
(Godfrey et al. 1995); la disidratazione e le basse temperature giocano un ruolo fondamentale 
sulla vitalità delle uova (Calkins e Kirk, 1969; Gray e Tollefson, 1987; Blandino et al., 2014). 
Le larve si nutrono a scapito delle radici della pianta ospite, mentre gli adulti si cibano delle 
foglie e delle sete della spiga, causando nei casi più gravi perdite per scarsa fecondazione.   

Uno dei cardini della lotta integrata è la rottura della monosuccessione, sottraendo la presenza 
GHOO¶RVSLWH�DOOH� ODUYH�FKH�QDVFRQR� O¶DQQR� successivo (Furlan et al., 2006). Nelle aree dove la 
monosuccessione non può essere del tutto abbandonata, si rende necessario intervenire con la 
difesa chimica, sia contro le larve (applicazioni granulari alla semina o in fase di sarchiatura), 
che contro gli adulti (applicazione spray soprachioma quando è massima la presenza di femmine 
adulte mature).  
1HOO¶RWWLFD�GHOO¶DIIHUPD]LRQH�GHOOD�ORWWD�LQWHJUDWD�H�GHOO¶DJULFROWXUD�VRVWHQLELOH��DOFXQL�DVSHWWL�

agronomici che potrebbero giocare un ruolo importante nella limitazione delle popolazioni di 
D. virgifera meritano di essere indagati più approfonditamente. 7UD� TXHVWL�� O¶LQIOXHQ]D�
GHOO¶HSRFD� H� WLSRORJLD� GHOOH� lavorazioni di preparazione del letto di semina, in mais in 
monosuccessione è un aspetto che ha ricevuto XQ¶attenzione piuttosto limitata. 

Nelle lavorazioni convenzionali, TXHOOD�SULQFLSDOH�q�O¶DUDWXUD che può essere eseguita in tarda 
estate o autunno, ma anche in primavera, alla profondità variabile di 25-��� FP��1HOO¶RWWLFD 
GHOO¶DJULFROWXUD�FRQVHUYDWLYD� in cui è prevista la minima lavorazionH�VHQ]D�O¶LQYHUVLRQH�GHJOL�
VWUDWL�� SXz� HVVHUH� HIILFDFHPHQWH� XWLOL]]DWD� OD� ULSXQWDWXUD�� FRPH� LQ� XVR� QHOO¶DUHD� PDLGLFROD�
GHOO¶DOWR�YHQH]LDQR� 

Nel presente lavoro sono state confrontate per due anni consecutivi tre tecniche di lavorazione 
diverse e il loro impatto sulle popolazioni di D. virgifera: aratura autunnale, aratura primaverile, 
ripuntatura primaverile. 

 
0$7(5,$/,�(�0(72', 

/D�ULFHUFD�VL�q�SURWUDWWD�SHU���FLFOL�FROWXUDOL�GL�PDLV�LQ�PRQRVXFFHVVLRQH�GD�DOPHQR���DQQL�LQ�
GXH� GLYHUVL� DSSH]]DPHQWL� QRQ� LUULJXL�� VLWXDWL� QHOO¶DOWR� YHQH]LDQR� �1RDOH��� D� GLVWDQ]D� GL� GXH�
FKLORPHWUL�O¶XQR�GDOO¶DOWUR��LQ�XQ�WHUULWRULR�FRQ�HOHYDWD�LQFLGHQ]D�GL�GDQQL�GD�GLDEURWLFD��1HOOD�
WDEHOOD���VRQR�ULSRUWDWL�L�SULQFLSDOL�GDWL�DJURQRPLFL��OH�WHVL�D�FRQIURQWR�H�OH�GDWH�GL�HVHFX]LRQH�
GHOOH�GLYHUVH�ODYRUD]LRQL� 
/H�GXH�SURYH� VRQR� VWDWH� RUJDQL]]DWH� FRQ�XQR� VFKHPD�D�EORFFKL� UDQGRPL]]DWL� ��� WHVL� SHU� ��

UHSOLFKH���/D�SDUFHOOD�DYHYD�XQD�VXSHUILFLH�GL�����P��H�����P��ULVSHWWLYDPHQWH�QHOOD�SURYD������
���H���������� 
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7DEHOOD����&DUDWWHULVWLFKH�JHQHUDOL�GHL�FDPSL�RJJHWWR�GL�LQGDJLQH�H�WHVL�D�FRQIURQWR 

 
,Q� RJQL� SDUFHOOD� VRQR� VWDWH� SRVWH� GHOOH� WUDSSROH� GL� VIDUIDOODPHQWR� DO� ILQH� GL� FRQWUROODUH� LO�

QXPHUR�GL�DGXOWL�VIDUIDOODWL�SHU�XQLWj�GL�VXSHUILFLH��1HO������VRQR�VWDWH�XWLOL]]DWH�JDEELH�GL�IRUPD�
FXELFD�GL���P�GL�ODWR�FRQ�WHODLR�LQ�IHUUR�FKH�LQVLVWHYDQR�TXLQGL�VX�XQD�VXSHUILFLH�GL���P���4XHVWH�
HUDQR� FRSHUWH�GL� UHWH� DQWL� LQVHWWR� H� DOO¶LQWHUQR� FRQWHQHYDQR� XQD� WUDSSROD� FURPRWURSLFD�JLDOOD�
3KHURFRQ���,O�SHULRGR�GL�PRQLWRUDJJLR�q�VWDWR�GDO������DOO¶����HG�q�VWDWD�SRVWD�XQD�JDEELD�SHU�
SDUFHOOD�VRODPHQWH�VX�GXH�EORFFKL��VHL�LQ�WRWDOH���1HO������VRQR�VWDWH�XWLOL]]DWH����WUDSSROH�GL�
HPHUJHQ]D��WUH�SHU�SDUFHOOD��ULDGDWWDWH�GDO�PRGHOOR�GHVFULWWR�LQ�ELEOLRJUDILD��7ROOHIVRQ���������GL�
IRUPD� FRQLFD�� DOWH]]D� GL� ���� H� EDVH� GL� ����� P���$OO¶LQWHUQR� DO� SRVWR� GHOOD� WUDSSROD� q� VWDWR�
SRVL]LRQDWR�XQ�ELFFKLHUH�LQWHUQDPHQWH�ULFRSHUWR�GD�FROOD�DGHVLYD��/H�WUDSSROH�VRQR�VWDWH�PRQWDWH�
LQ�FDPSR�LO������H�ULPRVVH�O¶����� 
2OWUH�DO�PRQLWRUDJJLR�GHJOL�DGXOWL�q�VWDWR�YDOXWDWR�LO�GDQQR�UDGLFDOH�DWWUDYHUVR�O¶RVVHUYD]LRQH�

GLUHWWD�GHJOL�DSSDUDWL�UDGLFDOL��,O���������H�LO����������LQ�FRUULVSRQGHQ]D�GHO�PRPHQWR�GL�PDVVLPD�
SUHVHQ]D� GHO� GDQQR� UDGLFDOH�� VRQR� VWDWL� SUHOHYDWL� ���� DSSDUDWL� UDGLFDOL�� ��� SHU� SDUFHOOD� H�
FODVVLILFDWL�VHFRQGR� OD� VFDOD�GL�GDQQRVLWj�³1RGH�,QMXU\�6FDOH´��� QHVVXQ�GDQQR��� �XQ�QRGR�
UDGLFDOH�FRPSOHWDPHQWH�GDQQHJJLDWR��� GXH�QRGL�GDQQHJJLDWL��� WUH�QRGL�R�SL��GDQQHJJLDWL��
�2OHVRQ�HW�DO���������FKH�PHJOLR�FRUUHOD�OH�URVXUH�FRQ�OD�SHUGLWD�GL�UHVD�H�O¶DOOHWWDPHQWR�FDXVDWR�
GD�GLDEURWLFD�� 
,�GDWL�FOLPDWLFL�VRQR�VWDWL�ULOHYDWL�GDOOD�YLFLQD�VWD]LRQH�DJURPHWHRURORJLFD�GL�&DPSRGDUVHJR�

�3'��JHVWLWD�GD�$53$9�5HJLRQH�9HQHWR��,�GDWL�UDFFROWL�VRQR�VWDWL�DQDOL]]DWL�FRQ�$QRYD�H�WHVW�GL�
7XNH\�SUHYLD�WUDVIRUPD]LRQH��RYH�SUHYLVWR�GDO�WLSR�GL�YDULDELOH�H�GDOOH�FRQGL]LRQL�GL�RPRJHQHLWj�
GHOOD�YDULDQ]D� 

 
5,68/7$7, 

,� GXH� LQYHUQL� VRQR� VWDWL� FDUDWWHUL]]DWR� GD� VFDUVLWj� GL� SLRJJLD� SHU�ROWUH� ��� JLRUQL� GL� VHJXLWR�
�ILJXUD�����/¶LQYHUQR������q� WUDVFRUVR�FRQ� WHPSHUDWXUH�PHGLH� UHODWLYDPHQWH�HOHYDWH�FRQ�XQD�
PLQLPD�DVVROXWD������&�LO����JHQQDLR��/¶LQYHUQR������VL�q�VSLQWR�ROWUH�FRQ�PLQLPD�DVVROXWD��
����&�LO���JHQQDLR��VHSSXUH�PHGLDPHQWH�HOHYDWH�VRQR�VWDWH�OH�WHPSHUDWXUH�GL�GLFHPEUH�������/H�
GXH�DQQDWH�VRQR�VWDWH�SLXWWRVWR�DQRPDOH�SHU�OD�FDUHQ]D�LGULFD�LQYHUQDOH��PD�QRQ�SRVVRQR�HVVHUH�
FRQVLGHUDWH�HFFH]LRQDOL� 

 
 

$QQR ���� ���� 
'LPHQVLRQL�� �����KD �����KD 
&XOWLYDU 35��$����3LRQHHU� .HOLQGRV��.:6� 

0RQRVXFHVVLRQH !��DQQL 
'DWD�VHPLQD ���DSULOH ���DSULOH 

'HQVLWj ����S�P������FP�W�I�� 
&RQFLD�VHPH &HOHVW 
&RQFLPD]LRQH ������� ����������XUHD 
6DUFKLDWXUD 1R �����JLXJQR 
'LVHUER 3UH�HPHUJHQ]D��/XPD[� 

'DWH�ODYRUD]LRQL ������� ������� 
$UDWXUD�DXWXQQDOH ���RWWREUH����� ���GLFHPEUH����� 
$UDWXUD�SULPDYHULOH ���PDU]R����� ���DSULOH����� 

5LSXQWDWXUD�SULPDYHULOH ���PDU]R����� ���DSULOH����� 

ϭ 
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)LJXUD����$QGDPHQWR�PHWHRURORJLFR�H�SLRYRVLWj�QHO�SHULRGR�GL�VSHULPHQWD]LRQH�� 
'DWL�$53$9�5HJLRQH�9HQHWR�6WD]LRQH�&DPSRGDUVHJR��3'� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1HO�������WDEHOOD����LO�SLFFR�GHJOL�VIDUIDOODPHQWL�q�VWDWR�ULOHYDWR�LO�����FRQ�����DGXOWL�SHU�P��

SHU�JLRUQR�VXOOH�SDUFHOOH�DUDWH�LQ�SULPDYHUD��1HOOH�SDUFHOOH�ULSXQWDWH�LQ�SULPDYHUD�LO�SLFFR�q�VWDWR�
UHJLVWUDWR�LO������FRQ������DGXOWL�SHU�P��SHU�JLRUQR�H�LQILQH��QHOOH�SDUFHOOH�DUDWH�LQ�DXWXQQR��LO�
������LO�YDORUH�ULOHYDWR�q�VWDWR�GL������DGXOWL�SHU�P��SHU�JLRUQR��$�SDUWLUH�GDO������q�VWDWR�UHJLVWUDWR�
XQ� FDOR� GHJOL� VIDUIDOODPHQWL� ILQR� DO� ����� TXDQGR� VRQR� VWDWL� ULOHYDWL� YDORUL� YLFLQL� DOOR� ]HUR��
'DOO¶DQDOLVL� VWDWLVWLFD� QRQ� q� HPHUVD� DOFXQD� GLIIHUHQ]D� VLJQLILFDWLYD� WUD� L� GLYHUVL� WUDWWDPHQWL�
GXUDQWH�O¶LQWHUR�DQQR� 
,O� QXPHUR� WRWDOH� GL� DGXOWL� FDWWXUDWL� SHU� P�� QHO� ����� q� VWDWR� GL� ���� ���� H� ���� LQGLYLGXL�

ULVSHWWLYDPHQWH�SHU�DUDWXUD�DXWXQQDOH��DUDWXUD�SULPDYHULOH�H�ULSXQWDWXUD��ILJXUD����� 
 

7DEHOOD����&DWWXUH��PHGLD���HUURUH�VWDQGDUG��GL�'��YLUJLIHUD�YLUJLIHUD�QHOOH�GLYHUVH�WHVL��/HWWHUH�
GLIIHUHQWL�LQGLFDQR�GLIIHUHQ]D�VWDWLVWLFD�SHU�S�������DO�WHVW�7XNH\� 
 

���� ���� ��� ���� ���� ���� ��� ��� 
$UDWXUD�

$XWXQQDOH ��������D ��������D ��������D ��������D ��������D ��������D ��������D 

$UDWXUD�
3ULPDYHULOH ��������D ��������D ��������D ��������D ��������D ��������D ��������D 

5LSXQWDWXUD�
3ULPDYHULOH ��������D ��������D ��������D ��������D ��������D ��������D ��������D 

 
���� ���� ���� ��� ���� ���� ���� ��� ���� 

$UDWXUD�
$XWXQQDOH ��������D ��������D ��������D ��������D ��������D �������D ��������D ��������D 

$UDWXUD�
3ULPDYHULOH ��������D ��������DE ��������E ��������D ��������D ��������D ��������D ��������D 

5LSXQWDWXUD�
3ULPDYHULOH ��������D ��������E ��������E ���������D ��������D ��������D ��������D ��������D 
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)LJXUD����1XPHUR�WRWDOH�GL�DGXOWL�VIDUIDOODWL�QHOOH�GLYHUVH�WHVL�QHO������H�������1RQ�VRQR�VWDWH�
ULOHYDWH�GLIIHUHQ]H�VLJQLILFDWLYH�SHU�S�������DO�WHVW�7XNH\ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1HO�������WDEHOOD����LO�SLFFR�GHJOL�VIDUIDOODPHQWL�q�VWDWR�UHJLVWUDWR�LO������FRQ��������H����DGXOWL�

SHU� P�� SHU� JLRUQR�� ULVSHWWLYDPHQWH� SHU� DUDWXUD� DXWXQQDOH�� DUDWXUD� SULPDYHULOH� H� ULSXQWDWXUD�
SULPDYHULOH��'DOO¶DQDOLVL� VWDWLVWLFD� q� HPHUVR� FKH� VLD� LO� ����� FKH� O¶����� O¶DUDWXUD� DXWXQQDOH� KD�
VLJQLILFDWLYDPHQWH�GLPLQXLWR�OD�SRSROD]LRQH�ULVSHWWR�DOOD�ULSXQWDWXUD�SULPDYHULOH��1HOO¶DUDWR�LQ�
DXWXQQR�VRQR�VWDWL�FDWWXUDWL�������LQGLYLGXL�SHU�P���QHOO¶DUDWR�LQ�SULPDYHUD�������H�QHO�ULSXQWDWR�
�������ILJXUD���� 
 
)LJXUD����9DORUH�GDQQR�UDGLFDOH��PHGLD���HUURUH�VWDQGDUG��DWWULEXLWR�FRQ�³1RGH�,QMXU\�6FDOH´�
/HWWHUH�GLIIHUHQWL�QHOOR�VWHVVR�DQQR�LQGLFDQR�GLIIHUHQ]D�VWDWLVWLFD�DO�WHVW�GL�7XNH\�SHU�S������ 
� 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

1XPHUR�
WRWDOH�GL�
DGXOWL�

VIDUIDOODWL�
QHO����� 

1XPHUR�
WRWDOH�GL�
DGXOWL�

VIDUIDOODWL�
QHO����� 

9DORUH�GDQQR�UDGLFDOH�DWWULEXLWR�FRQ�
³1RGH�,QMXU\�6FDOH´ 
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���1HO�������O¶LQGLFH�1,5�q�VWDWR�GL������SHU�DUDWXUD�DXWXQQDOH�������SHU�DUDWXUD�SULPDYHULOH�H�
�����SHU�ULSXQWDWXUD�SULPDYHULOH��ILJXUD�����'DOO¶DQDOLVL�VWDWLVWLFD�QRQ�VRQR�HPHUVH�GLIIHUHQ]H�
VLJQLILFDWLYH�� 1HO� ����� LQYHFH�� L� GDWL� UDFFROWL� KDQQR� SURGRWWR� GLIIHUHQ]D� VLJQLILFDWLYD� WUD�
ODYRUD]LRQH�DXWXQQDOH�H�SULPDYHULOH��FRQ�YDORUL�GL������SHU�DUDWXUD�DXWXQQDOH�������SHU�DUDWXUD�
SULPDYHULOH�H������SHU�ULSXQWDWXUD�SULPDYHULOH��ILJXUH���H���� 

 
)LJXUD����'DQQR�UDGLFDOH�QHOOH�GLYHUVH�WHVL�QHO����� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

',6&866,21(�(�&21&/86,21, 
6HFRQGR�DOFXQH�ULFHUFKH�OD�ODYRUD]LRQH�GHO�WHUUHQR�DXWXQQDOH�H�LO�ULYROWDPHQWR�GHO�VXEVWUDWR�

HVSRQH�PDJJLRUPHQWH�OH�XRYD�VYHUQDQWL�DJOL�DJHQWL�DWPRVIHULFL��LQ�SDUWLFRODUH��OD�GLVLGUDWD]LRQH�
H� OH�EDVVH� WHPSHUDWXUH�DYUHEEHUR�XQ�UXROR� LPSRUWDQWH� VXOOD�YLWDOLWj�GHOOH� IRUPH�VYHUQDQWL�GHO�
ILWRIDJR��&DONLQV�H�.LUN��������*UD\�H�7ROOHIVRQ��������%ODQGLQR�HW�DO��������� 
1RQRVWDQWH� O¶LQYHUQR� �������� VLD� VWDWR� FDUDWWHUL]]DWR� GD� WHPSHUDWXUH�PLQLPH� FRQWHQXWH� ��

����&��H�DVVHQ]D�GL�SUHFLSLWD]LRQL�SHU�SHULRGL�SUROXQJDWL��O¶DQDOLVL�GHL�ULVXOWDWL�GHO������QRQ�KD�
PDL�HYLGHQ]LDWR�GLIIHUHQ]H�VLJQLILFDWLYH��WUD�OH�GLYHUVH�ODYRUD]LRQL�H�FLz�SXz�HVVHUH�DWWULEXLWR�DOOD�
EDVVD�GHQVLWj�GL�SRSROD]LRQH�GHO�ILWRIDJR�PD�DQFKH�DOOD�PLQRUH�FDSDFLWj�GL�FDWWXUD�GHOOH�WUDSSROH�
GL� HPHUJHQ]D� XWLOL]]DWH� GXUDQWH� LO� SULPR� DQQR� GL� VSHULPHQWD]LRQH�� QRQFKp� D� XQD� VFDUVD�
WHPSHVWLYLWj�GL�FDPSLRQDPHQWR�GHOOH�UDGLFL��&RPH�q�QRWR�LQ�TXHVWH�VSHULPHQWD]LRQL�OD�OHWWXUD�
GHO� GDQQR� UDGLFDOH� WUDH� YDQWDJJLR� GDOOD� SUHFRFLWj� GHOO¶HSRFD� GL� ULOLHYR� LQ� TXDQWR� LO� PDLV��
VRSUDWWXWWR�LQ�TXDOFKH�LEULGR��q�LQ�JUDGR�GL�JHQHUDUH�UDGLFL�VHFRQGDULH�SLXWWRVWR�LQ�IUHWWD�FRPH�
ULVSRVWD� DO� GDQQR� VXELWR�� ,Q� RJQL� FDVR� OH� LQGLFD]LRQL� RWWHQXWH� QHO� ����� KDQQR� FRQVHQWLWR� GL�
PLJOLRUDUH�OD�TXDOLWj�GHOOD�VSHULPHQWD]LRQH�GHOO¶DQQR�VXFFHVVLYR�� 
/¶LQYHUQR���������q�VWDWR�FDUDWWHUL]]DWR�GD�OXQJKL�SHULRGL�FRQ�DVVHQ]D�GL�SUHFLSLWD]LRQL�H�GD�

WHPSHUDWXUH� PLQLPH� ������&�� ODUJDPHQWH� SL�� EDVVH� ULVSHWWR� DOO¶DQQR� SUHFHGHQWH�� 4XHVWL�
SDUDPHWUL�FOLPDWLFL�KDQQR�VLFXUDPHQWH�IDYRULWR�OD�EXRQD�ULXVFLWD�GHOO¶HVSHULPHQWR�DXPHQWDQGR�
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OD�PRUWDOLWj�GHOOH�IRUPH�VYHUQDQWL�GHO�ILWRIDJR�QHOO¶LSRWHVL�GL�XQD�PDJJLRUH�HVSRVL]LRQH�DOOH�EDVVH�
WHPSHUDWXUH�FRQ�LO�ULYROWDPHQWR�GHO�WHUUHQR�RWWHQXWR�FRQ�DUDWXUD�DXWXQQDOH��,Q�FRUULVSRQGHQ]D�
GHO� SLFFR� GHOOH� FDWWXUH�� OD� ODYRUD]LRQH� DXWXQQDOH� KD� LQIDWWL� VLJQLILFDWLYDPHQWH� ULGRWWR� OD�
SRSROD]LRQH� GHJOL� DGXOWL� ULVSHWWR� DOOD� ODYRUD]LRQH� SULPDYHULOH� H� DOOD� VROD� ULSXQWDWXUD�� ,O�
FDPSLRQDPHQWR�VXJOL�DSSDUDWL�UDGLFDOL�KD�FRQIHUPDWR�FKH�LO�GDQQR�GD�GLDEURWLFD�VXOOH�UDGLFL�GHOOH�
SDUFHOOH�DUDWH�LQ�DXWXQQR�q�VLJQLILFDWLYDPHQWH�LQIHULRUH�ULVSHWWR�DOOH�SDUFHOOH�ODYRUDWH�GXUDQWH�OD�
SULPDYHUD��/¶HIIHWWR�SRWUHEEH�HVVHUH�GRYXWR�D�XQD�FRPELQD]LRQH�GL�URWWXUD�GHO�VXROR�LQ�DXWXQQR�
H�ULYROWDPHQWR�GHO�WHUUHQR��,Q�SULPDYHUD��OD�VROD�URWWXUD�FRQ�ULSXQWDWXUD�H�OD�URWWXUD�DVVRFLDWD�FRQ�
LO�ULYROWDPHQWR�RWWHQXWD�FRQ�O¶DUDWXUD�QRQ�KDQQR�PDL�PRVWUDWR�GLIIHUHQ]H�VWDWLVWLFKH��,O�³WUHQG´�
WXWWDYLD�PRVWUD�FKH�O¶DUDWXUD�SULPDYHULOH�KD�TXDVL�VHPSUH�DYXWR�VIDUIDOODPHQWL�H�GDQQL�UDGLFDOL�
LQIHULRUL�ULVSHWWR�DOOD�ULSXQWDWXUD�SULPDYHULOH�� 
,Q�SURVSHWWLYD�IXWXUD��QDVFH�O¶LQWHUHVVH�GL�DSSURIRQGLUH�LO�UXROR�GHO�ULYROWDPHQWR�GHO�WHUUHQR�H�

LO� UXROR� GHOOD� VROD� URWWXUD� DXWXQQDOH�� FRQIURQWDQGR� OD� ULSXQWDWXUD� DXWXQQDOH� FRQ� O¶DUDWXUD�
DXWXQQDOH�� 6H� O¶HIILFDFLD� GHOOD� ULSXQWDWXUD� DXWXQQDOH� ULVXOWDVVH� SDUDJRQDELOH� DOO¶DUDWXUD�� VL�
SRWUHEEHUR� DVVRFLDUH� JOL� DVSHWWL� SRVLWLYL� GHOO¶DJULFROWXUD� FRQVHUYDWLYD� FRQ� OD� ULGX]LRQH� GHOOD�
SUHVVLRQH� GHOOD� GLDEURWLFD� QHJOL� DSSH]]DPHQWL� GL� PDLV� LQ� PRQRVXFFHVVLRQH�� ,QROWUH� q� VWDWD�
RVVHUYDWD�XQD�SUHFRFLWj�QHJOL�VIDUIDOODPHQWL�VXOOH�SDUFHOOH�DUDWH�LQ�SULPDYHUD�ULVSHWWR�DJOL�DOWUL�
WUDWWDPHQWL��WDEHOOD�����4XHVWR�SRWUHEEH�HVVHUH�FRUUHODWR�FRQ�OD�GLYHUVD�YHORFLWj�GL�ULVFDOGDPHQWR�
GHO�WHUUHQR��6RSUDWWXWWR�QHOOD�SULPDYHUD�������OD�SUHVHQ]D�GL�FRSHUWXUD�YHJHWDOH�VXOOD�VXSHUILFLH�
GHOOH�SDUFHOOH�ODYRUDWH�LQ�DXWXQQR�H�QHOOH�SDUFHOOH�VFDULILFDWH��SRWUHEEH�DYHU�UDOOHQWDWR�LO�SURFHVVR�
GL�ULVFDOGDPHQWR�GHO�VXROR�H�DYHUH�GL�FRQVHJXHQ]D�ULWDUGDWR�LO�FLFOR�GHOOD�GLDEURWLFD�QHO�WHUUHQR��
/D�GLIIHUHQWH�YHORFLWj�GL�VYLOXSSR�QHO�WHUUHQR�GHOOH�ODUYH�QRQ�GRYUHEEH�LQIOXHQ]DUH�IRUWHPHQWH�
OD�GLQDPLFD�GHO�GDQQR��TXDOFKH�JLRUQR�GL�ULWDUGR�QHO�FLFOR�GHO�ILWRIDJR�SHUPHWWH�DOOD�FROWXUD�GL�
FUHVFHUH�H�ULVSRQGHUH�PHJOLR�DOOD�VRWWUD]LRQH�GL�UDGLFL��DQFKH�VH�FRQ�SUHVVLRQL�PHGLR�EDVVH�OD�
GDQQRVLWj�GRYUHEEH�ULPDQHUH�VRVWDQ]LDOPHQWH�LQYDULDWD��,�GDWL�RWWHQXWL�GLPRVWUDQR�OD�IDWWLELOLWj�
GHOOD�ODYRUD]LRQH�DXWXQQDOH�FRPH�WHFQLFD�GL�FRQWUROOR��R�PHJOLR��GL�ULGX]LRQH�GHOOD�SRSROD]LRQH�
GL�GLDEURWLFD�QHOO¶DUHDOH�PDLGLFROR�GHOOD�SURYLQFLD�GL�9HQH]LD��6L�GHYH�FRPXQTXH�VRWWROLQHDUH�
FKH� OD� ULGX]LRQH� GHO� GDQQR� HFRQRPLFR� LQ� DSSH]]DPHQWL� IRUWHPHQWH� LQIHVWDWL� VL� RWWLHQH�
SULPDULDPHQWH�FRQ� O¶DYYLFHQGDPHQWR�FROWXUDOH� �)XUODQ�HW� DO��� �������7XWWDYLD�� LQ�XQ�FRQWHVWR�
HFRQRPLFR�FROWXUDOH� GL� D]LHQGH� DJULFROH� FKH� QHFHVVLWDQR� GL� TXDQWLWj� GL� PDLV� GD� GHVWLQDUH�
DOO¶DOLPHQWD]LRQH� GHO� EHVWLDPH� H�R� DOOD� SURGX]LRQH� GL� HQHUJLD�� LO� ULWRUQR� DOOD� ODYRUD]LRQH�
DXWXQQDOH�� LQ� SDUWLFRODUH� DOO¶DUDWXUD�� SRWUHEEH� FRQWULEXLUH� DG� DXPHQWDUH� OD� UHGGLWLYLWj� GHOOD�
FROWXUD��9LHQH�FRPXQTXH�ULFKLHVWD�XQ¶DWWHQWD�DQDOLVL�HFRQRPLFD�H�DJURQRPLFD��SHUFKp�O¶DUDWXUD��
ULVSHWWR�DOOD�ODYRUD]LRQH�FRQVHUYDWLYD��ULFKLHGH�SL��HQHUJLD�H�ULGXFH�PDJJLRUPHQWH�OD�VRVWDQ]D�
RUJDQLFD�� 
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virgifera LeConte (Coleoptera: Chrysomelidae). IWGO Newsletter 13, 1-2, 21-22. 
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