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/D�FROWLYD]LRQH�GHO�ULVR�FRQ�PHWRGR�ELRORJLFR�q�LQVHULWD�QHOOR�VWHVVR�DPELHQWH�GL�SURGX]LRQH�GL�
TXHOOD�GHO�ULVR�FRQYHQ]LRQDOH��FDUDWWHUL]]DWR�GD�XQ�ULXWLOL]]R�PXOWLSOR�GHOOH�DFTXH�GL�LUULJD]LRQH�
H�GDOO¶LPSLHJR�GL�DJURIDUPDFL�SHU�RWWHQHUH�SURGX]LRQL�GL�HOHYDWR�OLYHOOR�TXDOL�TXDQWLWDWLYR��
/R� VWXGLR� HIIHWWXDWR� QHO� WULHQQLR� ��������� KD� DYXWR� O¶RELHWWLYR� GL� YHULILFDUH� OD� SRVVLELOLWj� GL�
FRQYLYHQ]D�GHOOD�ULVLFROWXUD�ELRORJLFD�FRQ�TXHOOD�FRQYHQ]LRQDOH�QHOOH�DWWXDOL�FRQGL]LRQL�GL�XVR�
SURPLVFXR� GHOOH� DFTXH�� $� TXHVWR� VFRSR�� VL� q� SURYYHGXWR� D� YDOXWDUH� OD� SUHVHQ]D� GL� ���
DJURIDUPDFL� H� �� ORUR� PHWDEROLWL� QHO� VXROR�� QHOO¶DFTXD�� QHOOD� SLDQWD� H� QHOOD� JUDQHOOD� GL� ULVR�
�ULVRQH�� VHPLJUHJJLR� H� ELDQFR�� SUHOHYDWL� DOO¶LQWHUQR� GHOOH� FDPHUH� GL� ULVDLD� LQ� FROWLYD]LRQH�
ELRORJLFD��,�ULVXOWDWL�GHO�ODYRUR�KDQQR�SRVWR�LQ�HYLGHQ]D�FKH�DOFXQH�VRVWDQ]H�DWWLYH��JOLIRVDWH�H�
$03$� VRSUDWWXWWR�� VRQR� LQ� JUDGR� GL� SHUVLVWHUH� QHO� VXROR�� FKH� OH� DFTXH� XWLOL]]DWH� SHU� OD�
FROWLYD]LRQH� GHO� ULVR� ELRORJLFR� SRVVRQR� FRQWHQHUH� UHVLGXL� GL� DJURIDUPDFL�� XWLOL]]DWL� QHOOD�
FROWLYD]LRQH� FRQYHQ]LRQDOH� H� YHLFRODWH� GDO� VLVWHPD� LUULJXR�� H� FKH� OH� SLDQWH� GL� ULVR�
VHPEUHUHEEHUR� LQ� JUDGR� GL� DVVRUELUH� DOFXQH� GL� TXHVWH� VRVWDQ]H� DWWLYH� �R[DGLD]RQ�� 0&3$��
JOLIRVDWH��D]R[\VWURELQ��SLFR[\VWURELQ��SURSDQLOH�H�GLFDPED���,Q�WDOL�FRQGL]LRQL��QRQ�q��WXWWDYLD��
PDL� VWDWR� ULOHYDWR� DOFXQ� UHVLGXR� QHOOH� GLYHUVH� WLSRORJLH� GHOOD� JUDQHOOD� GL� ULVR� RWWHQXWD� FRQ�
PHWRGR�ELRORJLFR��HYLGHQ]LDQGR�OD�SRVVLELOLWj�GL�FRQYLYHQ]D�GHL�GXH�VLVWHPL�GL�FROWLYD]LRQH��
3DUROH�FKLDYH��ULVR�ELRORJLFR��DJURIDUPDFL��FRQWDPLQD]LRQH�DFTXH��UHVLGXL�
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,Q� ,WDO\�� RUJDQLF� ULFH� FXOWLYDWLRQ� LV� LQFOXGHG� LQ� WKH� VDPH� FRQYHQWLRQDO� SURGXFWLRQ� DUHD�
FKDUDFWHUL]HG� E\� PXOWLSOH� UHXVH� RI� LUULJDWLRQ� ZDWHU� DQG� XVH� RI� FURS� SURWHFWLRQ� SURGXFWV� WR�
DFKLHYH� KLJK� SURGXFWLRQ� DQG� TXDOLW\� OHYHOV�� 7KH� DLP� RI� WKLV� VWXG\� ZDV� WR� LQYHVWLJDWH� WKH�
SRVVLELOLW\� RI� FRH[LVWHQFH� RI� RUJDQLF� DQG� FRQYHQWLRQDO� ULFH� SURGXFWLRQ� XQGHU� WKH� FXUUHQW�
FRQGLWLRQV�RI�PXOWLSOH�XVH�RI�ZDWHU��)RU�WKLV�SXUSRVH��WKH�SUHVHQFH�RI����DFWLYH�LQJUHGLHQWV�DQG�
��PHWDEROLWHV�ZDV�VHDUFKHG�LQ�VRLO��ZDWHU��ULFH�SODQW�DQG�JUDLQ��SDGG\�ULFH��EURZQ�ULFH��PLOOHG�
ULFH��RI�RUJDQLF�FXOWLYDWLRQV��5HVXOWV�VKRZHG�WKH�DELOLW\�RI�VRPH�DFWLYH�LQJUHGLHQWV�WR�SHUVLVW�LQ�
SDGG\� VRLO� �L�H�� JO\SKRVDWH� DQG� $03$��� %HQWD]RQH�� 0&3$�� FORPD]RQH�� LPD]DPR[��
TXLQFORUDF��JO\SKRVDWH�ZLWK�$03$��D]R[\VWURELQ�ZHUH�WKH�SHVWLFLGHV�PRVW�IUHTXHQWO\�IRXQG�LQ�
SDGG\�ZDWHU��5LFH�SODQWV�VHHP�WR�EH�DEOH�WR�WDNH�XS�VRPH�DFWLYH�LQJUHGLHQWV�IURP�VRLO�DQG�RU�
ZDWHU�� L�H�� R[DGLD]RQ�� 0&3$�� JO\SKRVDWH�� D]R[\VWURELQ�� SLFR[\VWURELQ�� SURSDQLOH� DQG�
GLFDPED�� +RZHYHU�� LQ� VXFK� FXOWLYDWLRQ� FRQGLWLRQV� QR� UHVLGXHV� ZHUH� GHWHFWHG� LQ� ULFH� JUDLQ��
VXJJHVWLQJ�WKH�SRVVLELOLW\�RI�FRH[LVWHQFH�RI�RUJDQLF�DQG�FRQYHQWLRQDO�ULFH�FXOWLYDWLRQV��
.H\ZRUGV��RUJDQLF�ULFH��SHVWLFLGHV��ZDWHU�FRQWDPLQDWLRQ��UHVLGXHV� �
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1HO�������OD�VXSHUILFLH�ULVLFROD�LWDOLDQD�GHGLFDWD�DOOD�SURGX]LRQH�ELRORJLFD�q�VWDWD�GL��������

HWWDUL�� SDUL� DO� ������ GL� TXHOOD� WRWDOH� ��������� HWWDUL��� GL� FXL� ������ HWWDUL� LQ� FRQYHUVLRQH� DOOD�
DJULFROWXUD�ELRORJLFD��6,1$%��GDWL�������(QWH�5LVL���������
/D�FROWLYD]LRQH�GHO�ULVR�ELRORJLFR�q�UHDOL]]DWD�QHOOR�VWHVVR�DPELHQWH�GL�SURGX]LRQH�GHO� ULVR�

FRQYHQ]LRQDOH�� GHULYDQGR� O¶DFTXD� GD� XQ� VLVWHPD� LGULFR� FRPXQH�� 1HO� WHUULWRULR� ULVLFROR�
ORPEDUGR�SLHPRQWHVH�� LQIDWWL�� L� GXH� VLVWHPL� GL� FROWLYD]LRQH� VRQR� FDUDWWHUL]]DWL� GD� XQ� XWLOL]]R�
SOXULPR� H� SURPLVFXR� GHOOH� DFTXH�� ,Q� WDOL� FRQGL]LRQL� VL� SRQH� LO� ULVFKLR� GL� XQD� SRVVLELOH�
FRQWDPLQD]LRQH� DFFLGHQWDOH� GHO� ULVR� SURGRWWR� FRQ� PHWRGR� ELRORJLFR�� GRYXWR� DL� UHVLGXL� GHL�
SURGRWWL�ILWRVDQLWDUL�XWLOL]]DWL�QHOOD�SURGX]LRQH�FRQYHQ]LRQDOH��$�WDO�ULJXDUGR�PHULWD�RVVHUYDUH�
FKH��FRPH�SUHYLVWR�GDO�'�0��0LSDDI����������L� OLPLWL�PDVVLPL�GL�UHVLGXR��/05��GL�SURGRWWL�
ILWRVDQLWDUL� DPPHVVL� SHU� LO� ULODVFLR� GHOOD� FHUWLILFD]LRQH� GL� SURGRWWR� ELRORJLFR� q� SDUL� D� �����
PJ�NJ��
,Q� UHOD]LRQH� D� WDOL� DVSHWWL�� FRQ� TXHVWR� VWXGLR� VL� q� LQWHVR� YDOXWDUH� LO� ULVFKLR� HIIHWWLYR� GL�

FRQWDPLQD]LRQH� GHO� ULVR� ELRORJLFR� �JUDQHOOD� H� SLDQWD��� GRYXWR� DOOD� SUHVHQ]D� GL� UHVLGXL� GL�
DJURIDUPDFL�SUHVHQWL�QHL�VXROL�H�QHOOH�DFTXH�GL�LUULJD]LRQH�GHO�VLVWHPD�ULVLFROR��
�

0$7(5,$/,�(�0(72',�
,Q�TXHVWR�ODYRUR�q�VWDWD�FRQGRWWD�XQ¶DWWLYLWj�GL�PRQLWRUDJJLR�ULJXDUGDQWH����VRVWDQ]H�DWWLYH�H�

�� PHWDEROLWL� GL� DJURIDUPDFL�� XWLOL]]DWL� LQ� DJULFROWXUD� FRQYHQ]LRQDOH�� LQ� GXH� DSSH]]DPHQWL�
�FDPHUH�� D� FRQGX]LRQH�ELRORJLFD��/R� VWXGLR� q� VWDWR� UHDOL]]DWR� LQ�GXH� WLSLFL� DPELHQWL� ULVLFROL��
FDUDWWHUL]]DWL�GD�GLIIHUHQWL�FRQGL]LRQL�SHGRFOLPDWLFKH�H�JHVWLRQDOL��WDEHOOD�����LQ�SDUWLFRODUH�VL�q�
RSHUDWR��QHO� WULHQQLR������������SUHVVR� LO�&HQWUR�5LFHUFKH�VXO�5LVR�GHOO¶(QWH�1D]LRQDOH�5LVL�
�(15�� D� &DVWHOOR� G¶$JRJQD� H�� QHO� ELHQQLR� ����������� SUHVVR� XQ¶D]LHQGD� ULVLFROD� VLWD� D�
%UXVQHQJR��QHO�WHUULWRULR�GHOOD�EDUDJJLD��
�

7DEHOOD����&DUDWWHULVWLFKH�GHL�VLWL�VSHULPHQWDOL�
� $]LHQGD�

&HQWUR�5LFHUFKH�(15� %DUDJJLD��
/RFDOLWj�� &DVWHOOR�G¶$JRJQD��39�� %UXVQHQJR��%,��
7HVVLWXUD�� )UDQFR�OLPRVR� )UDQFR�OLPRVR�
6RVWDQ]D�RUJDQLFD� ������ ������
3URYHQLHQ]D�DFTXH�GL�
LUULJD]LRQH�

7RUUHQWH�$JRJQD�H�FRODWXUH�GD�
FDPSL�D�PRQWH�

'LJD�GHOOD�5DYDVDQHOOD�

0RGDOLWj�GL�VHPLQD� ,QWHUUDWD� ,Q�DFTXD�
9DULHWj� 6��$QGUHD� 5RVD�0DUFKHWWL�
8OWLPR�DQQR�GL�JHVWLRQH�
FRQYHQ]LRQDOH�

����� �����

3HULRGR�GL�PRQLWRUDJJLR� �����������DQQL�� �����������DQQL��
��QRPH�GL�IDQWDVLD�SHU�PDQWHQHUH�O¶DQRQLPDWR�
��FODVVLILFD]LRQH�6,66�
�
(QWUDPEH� OH� FDPHUH� RJJHWWR� GHOOR� VWXGLR� VRQR� VWDWH� DOLPHQWDWH� GDOOH� DFTXH� IRUQLWH� GD� XQ�

DGDFTXDWRUH��LQVHULWR�QHO�VLVWHPD�LUULJXR�GHO�WHUULWRULR�ULVLFROR�GL�SHUWLQHQ]D��LQ�FXL�DWWLQJRQR�H�
VFDULFDQR�D]LHQGH�VLD�ELRORJLFKH�H�VLD�FRQYHQ]LRQDOL��
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Nella realizzazione dello studio si sono rispettati i vincoli gestionali previsti dal D.M. 
Mipaaf n. 6793 del 18/07/2018 in tema di rotazione: “Il riso può succedere a se stesso per un 
massimo di tre cicli seguiti almeno da due cicli di colture principali di specie differenti, uno 
dei quali destinato a leguminosa”. A questo scopo, nel lavoro sono state predisposte due 
distinte piattaforme sperimentali, derivanti da analoghe gestioni pre-conversione dei 
trattamenti e costituite, ognuna, da 3 o 4 appezzamenti, in cui il riso è stato avvicendato a soia 
e/o grano. In ciascun anno di sperimentazione, i campioni sono stati raccolti selezionando un 
appezzamento investito a riso per ciascuna piattaforma, prelevando: 

- 3 campioni di suolo, in 3 zone diverse del campo (figura 1), all’inizio della stagione 
agraria, per comprendere le concentrazioni delle sostanze attive (s.a.) presenti prima 
della sommersione dell’appezzamento; 

- 8 campioni di acqua in altrettante epoche prelevati all’interno della camera di risaia, 
composto ciascuno da 10 sub-campioni prelevati in diversi punti del campo; 

- 18 campioni di pianta, relativamente alla parte epigea, prelevati in 3 zone diverse del 
campo, in prossimità della bocchetta di entrata dell’acqua (a monte), al centro della 
camera, verso la bocchetta di uscita (a valle) (figura 1), in 6 distinte epoche; 

- 3 campioni di risone, prelevati in 3 diverse posizioni del campo (figura 1) e, 
successivamente, in parte sottoposti a lavorazione per ottenere 3 campioni di riso 
semigreggio e 3 campioni di riso bianco. 

La scelta di prelevare campioni in diverse posizioni del campo è stata definita in modo da 
tener conto di eventuali gradienti di concentrazione di residui di agrofarmaci all’interno dello 
stesso appezzamento, come riportato da Ferrero et al. (2016). 
 
Figura 1. Rappresentazione schematica del campo sperimentale e dei punti di campionamento 
di suolo, acqua, piante, granella 

ADACQUATORE 

COLATORE 
 

L’analisi multiresiduale delle s.a. è stata affidata al laboratorio ChemService - Controlli e 
Ricerche. L’analisi multiresiduale: 

- del suolo ha seguito il metodo interno PPA210 REV.0 2017 - LC-MS QQQ + GC-
MS QQQ (tecnica QuEChERS, abbinata all’utilizzo di strumenti GC/MS e LC/MS); 

- dell’acqua ha seguito metodo interno PPA211 REV.0 2017 - LC-MS QQQ + GC-
MS QQQ; 

- delle piante e delle granelle di riso ha seguito il metodo UNI EN 15662:2018 
(tecnica QuEChERS, abbinata all’utilizzo di strumenti GC/MS e LC/MS). 

Metodiche differenti sono state seguite per l’analisi del glifosate con il suo metabolita 
AMPA: 

A 

B 

C 
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- suolo e pianta: glifosate ed AMPA secondo metodo interno PPA231 REV.0 2018 - 
LC-MS QQQ; 

- acqua: glifosate ed AMPA secondo metodo interno PPA232 REV.0 2018 - LC-MS 
QQQ; 

- granelle di riso: glifosate ed AMPA secondo metodo interno PPA233 Rev. 0 2018 - 
LC-MS QQQ. 

 
I risultati sono stati riferiti alla sostanza secca per le matrici di suolo e di pianta e all’umidità 

commerciale del 13% per le granelle di riso (risone, semigreggio e bianco). 
 

RISULTATI E DISCUSSIONE 
Centro Ricerche ENR 

I campioni di suolo hanno mostrato concentrazioni rilevabili di AMPA, glifosate, 
oxadiazon, pendimetalin e triciclazolo. Tutti questi agrofarmaci sono stati utilizzati nel 
periodo pre-conversione. 

Residui di glifosate e AMPA sono stati riscontrati in tutti i suoli campionati e in tutti gli 
anni di monitoraggio come mostrato in figura 2. 
 
Figura 2. Prova presso il Centro Ricerche ENR. Concentrazioni di glifosate e AMPA 
riscontrate nel suolo, nel triennio 2017-19 

  
Il glifosate e il suo metabolita AMPA sono stati rilevati in tutte le analisi condotte nel 

triennio, sia pure con valori molto più ridotti a partire dal secondo anno per il glifosate. Va, al 
riguardo, però, osservato che a seguito della rotazione colturale, i suoli campionati nel 2017 
erano localizzati in una camera diversa da quella considerata nel biennio 2018-19 e, quindi, 
non direttamente comparabili in termini assoluti. Si ritiene, tuttavia, che, in termini generali i 
risultati delle analisi, forniscano un’importante informazione sul comportamento di queste 
sostanze, tenuto conto che entrambe le camere hanno avuto una gestione convenzionale simile 
e un inizio comune del periodo di conversione e che comparabili osservazioni sono, anche, 
riportate in letteratura (Yadav et al., 2017 ; EFSA, 2015). Con riferimento al comportamento 
ambientale di queste due sostanze Bento et al. (2016) hanno osservato che la principale via di 
dissipazione del glifosate è quella microbica e, quindi, fortemente influenzata dalla 
temperatura e dall’umidità del suolo. Gli stessi autori hanno, altresì, rilevato una più rapida 
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dissipazione del prodotto nei suoli saturi a 30°C di temperatura. Secondo Borggaard e 
Gimsing (2008) la dissipazione risulta essere inversamente correlata alla capacità di 
adsorbimento dell’erbicida al suolo. In condizioni anaerobiche, l’AMPA risulta ancora essere 
il principale metabolita del glifosate (EFSA, 2010) e presenta un più lento processo di 
dissipazione. In tali condizioni, infatti, è stata osservata una persistenza 21 volte superiore 
rispetto a quella del parentale (Bento et al., 2016). 

Nel biennio 2017/18 sono stati riscontrati residui di oxadiazon in concentrazioni variabili tra 
0,01 e 0,02 mg/kg, evidenziando una certa persistenza della sostanza attiva nel suolo, in 
accordo con i risultati della letteratura (EFSA, 2010; Milan et al., 2019). Le concentrazioni 
rilevate sono, con ogni probabilità, da attribuire ad applicazioni eseguite negli anni pre-
conversione. Nel 2017 è stata riscontrata, inoltre, la presenza di triciclazolo, alla 
concentrazione di 0,01 mg/kg e, nel 2018, di pendimetalin, alla concentrazione di 0,01 mg/kg. 

Nel triennio di studio, presso l’Ente Risi sono stati riscontrati residui di numerosi 
agrofarmaci nell’acqua della camera in studio. In particolare, nel 2017 sono state rilevate 17 
sostanze attive, nell’ambito delle quali solo bentazone, clomazone, halosulfuron-methyl, 
imazamox e MCPA a concentrazioni superiori a 0,1 µg/L, Standard di Qualità Ambientale per 
i corpi idrici superficiali, espresso come valore medio annuo (SQA-MA), stabilito dalla 
Direttiva 2000/60/CE (figura 3). 
 
Figura 3. Prova presso il Centro Ricerche ENR. Concentrazioni delle principali s.a. rilevate 
nell’acqua, nel 2017 

 
Le concentrazioni riscontrate nelle acque sono da porre in relazione con le applicazioni 

effettuate nelle aziende a gestione convenzionale poste a monte del campo sperimentale. Le 
maggiori criticità sono apparse legate alla presenza di bentazone, un erbicida su mais, soia e 
altre colture, ma non su riso che, nel rilievo del 30 giugno 2017, ha fatto registrare un picco di 
1,90 μg/L. La presenza di questa, così come quella di altre sostanze (AMPA, glifosate, 
quinclorac, oxadiazon) è stata rilevata anche nei monitoraggi dell’ARPA (ARPA Lombardia, 
2018). Gli stessi riportano come nel territorio lombardo, bentazone sia stato rilevato nel 13,9% 
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GHL� FDPSLRQL� DQDOL]]DWL� DOOD� FRQFHQWUD]LRQH�� GHO� ���HVLPR� SHUFHQWLOH�� SDUL� D������ȝJ�/� H� FRQ�
SLFFR�GL������ȝJ�/��,635$���������,O�ULWURYDPHQWR�GHOOD�PROHFROD�LQ�WDOH�FRPSDUWR�DPELHQWDOH�
SRWUHEEH�HVVHUH�GRYXWR�DOOD�EDVVD�FDSDFLWj�GL�DGVRUELPHQWR�DO�VXROR�H�DOOD�EXRQD�VROXELOLWj�LQ�
DFTXD��/ySH]�3LxHLUR�HW�DO�����������
'L� XQ� FHUWR� ULOLHYR� q� ULVXOWDWD�� DQFKH�� OD� SUHVHQ]D� GHOO¶HUELFLGD� 0&3$�� VRSUDWWXWWR� QHO�

FDPSLRQDPHQWR� GHO� ��� OXJOLR� ������ LQ� FXL� q� VWDWD� ULOHYDWD� OD� FRQFHQWUD]LRQH� GL� ����� �J�/��
0&3$�SRVVLHGH�XQ¶HOHYDWD�VROXELOLWj�LQ�DFTXD�H�XQ�EDVVR�SRWHQ]LDOH�GL�ULWHQ]LRQH�GD�SDUWH�GHO�
VXROR� �0LQLVWHUR�GHOOD� VDOXWH� FDQDGHVH���������/D�SUHVHQ]D�GL�TXHVWR� HUELFLGD�q�GD�DWWULEXLUH�
DOOD� VXD� DSSOLFD]LRQH� GXUDQWH� O¶DFFHVWLPHQWR� GHO� ULVR�� SHU� LO� FRQWUROOR� GHOOH� LQIHVWDQWL�
GLFRWLOHGRQL���
&ORPD]RQH��KD�SUHVHQWDWR�XQ�SLFFR�GL�FRQFHQWUD]LRQH�SDUL�D�������J�/�QHO�FDPSLRQDPHQWR�

HIIHWWXDWR� LO� ��� OXJOLR� ������4XHVWR� VRVWDQ]D� WURYD� IUHTXHQWH� DSSOLFD]LRQH� LQ� SUH�HPHUJHQ]D�
GHO� ULVR�� QHOOD� VHPLQD� LQWHUUDWD�� 9D�� SHUz�� RVVHUYDWR� FKH� TXHVWR� SURGRWWR� q� VWDWD� ULOHYDWR�
QHOO¶DFTXD� VROWDQWR� DG�XQD� FHUWD� GLVWDQ]D�GL� WHPSR� ULVSHWWR� DO� FRPXQH�SHULRGR�GL� XWLOL]]R��Ê�
SRVVLELOH�FKH�OD�VRPPHUVLRQH�HIIHWWXDWD�D�FLUFD�XQ�PHVH�GDO�WUDWWDPHQWR��FRPH�SUHYLVWR�QHOOD�
VHPLQD� LQWHUUDWD�� SRVVD� DYHU� ULWDUGDWR� OD� PRELOL]]D]LRQH� GHOOD� PROHFROD�� GDQGR� OXRJR� DOOD�
SUHVHQ]D�GL� UHVLGXL� LQ� WHPSL�GLYHUVL� H� QRQ� IDFLOPHQWH�SUHYHGLELOL��9D� LQROWUH� ULFRUGDWR� FKH� LO�
FORPD]RQH� q� DXWRUL]]DWR� DQFKH� SHU� O¶LPSLHJR� VX� DOWUH� FROWXUH�� WUD� FXL� PDLV� H� VRLD�� 4XHVWR�
SURGRWWR� SRVVLHGH� XQ¶DOWD� VROXELOLWj� LQ� DFTXD� H� XQD� VFDUVD� WHQGHQ]D� D� OHJDUVL� DO� VXROR�� ,Q�
OHWWHUDWXUD�� ULVDLH� WUDWWDWH� LQ�SUH�HPHUJHQ]D�FRQ�FORPD]RQH� DOOD�GRVH�GL�����J�KD�KDQQR� IDWWR�
ULOHYDUH�FRQFHQWUD]LRQL�DOOD�SULPD�VRPPHUVLRQH�FRPSUHVH�WUD�����H�������J�/��6FKUHLEHU�HW�DO���
�������XQ�RUGLQH�GL�JUDQGH]]D�VXSHULRUL�D�TXHOOH�ULVFRQWUDWH�LQ�TXHVWR�ODYRUR��
/H� FRQFHQWUD]LRQL� GL� LPD]DPR[� VRQR� DSSDUVH� EHQ� FRUUHODWH� DO� SHULRGR� GL� DSSOLFD]LRQH�

GHOO¶HUELFLGD��0LODQ�HW�DO���������LQ�XQR�VWXGLR�GL�GLVVLSD]LRQH�GHO�SURGRWWR�KDQQR�ULOHYDWR�XQ�
UHVLGXR� PDVVLPR� QHOOH� DFTXH� GL� LQJUHVVR� LQ� FDPHUD� GL� ULVDLD� SDUL� D� ���� ȝJ�/� H� SHUWDQWR�
VRVWDQ]LDOPHQWH�LQ�OLQHD�FRQ�L�ULVXOWDWL�GHOOD�SUHVHQWH�VSHULPHQWD]LRQH���
$QFKH�SHU�KDORVXOIXURQ�PHWK\O�OD�SUHVHQ]D�GHL�UHVLGXL�q�ULVXOWDWD�HVVHQ]LDOPHQWH�LQ�OLQHD�FRQ�

O¶HSRFD�SUHYLVWD�GL�LQWHUYHQWR��
/H�DOWUH�VRVWDQ]H�SUHVHQWL�QHOO¶DFTXD�D�OLYHOOL�GL�FRQFHQWUD]LRQH�LQIHULRUL�D�����ȝJ�/�QRQ�VRQR�

VWDWL�UDSSUHVHQWDWL�LQ�ILJXUD����
�
1HO� ����� VRQR� VWDWH� ULOHYDWH� ��� VRVWDQ]H� DWWLYH� GL� FXL� $03$�� D]R[\VWURELQ�� EHQWD]RQH��

FORPD]RQH�� JOLIRVDWH�� LPD]DPR[�� 0&3$�� SLFR[\VWURELQ� H� TXLQFORUDF� D� FRQFHQWUD]LRQL�
VXSHULRUL�D������J�/��ILJXUD�����
�
� �
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)LJXUD����3URYD�SUHVVR� LO�&HQWUR�5LFHUFKH�(15��&RQFHQWUD]LRQL� GHOOH� SULQFLSDOL� V�D�� ULOHYDWH�
QHOO¶DFTXD��QHO������

�
�
/D�VRVWDQ]D�FKH�QHO������KD�IDWWR�UHJLVWUDUH�OD�PDJJLRU�SUHVHQ]D�GL�UHVLGXL�QHOO¶DFTXD��FRQ�

YDORUL�SURVVLPL�D���ȝJ�/�QHL�SULPL�WUH�FDPSLRQDPHQWL��q�VWDWD�LO�TXLQFORUDF��XQ�HUELFLGD�QRQ�SL��
DXWRUL]]DWR� VX� ULVR�� ,Q� XQR� VWXGLR� HIIHWWXDWR� LQ� ,WDOLD�� TXLQFORUDF�� XWLOL]]DWR� DOOD� GRVH� GL� ����
J�KD��KD�IDWWR�UHJLVWUDUH�FRQFHQWUD]LRQL�QHOO¶DFTXD�YDULDELOL� WUD���H���ȝJ�/��FRQ�XQD�'7��� DFTXD�
FRPSUHVD� WUD� ���� H� ���� JLRUQL� �)HUUHUR� HW� DO��� ������� ,Q� XQ� ODYRUR� UHDOL]]DWR� GD�(15�� FRQ� LO�
SURGRWWR�XWLOL]]DWR�D�����J�KD��OD�FRQFHQWUD]LRQH�PDVVLPD�ULVFRQWUDWD�QHOOH�DFTXH�LQ�FDPHUD�GL�
ULVDLD��D���JLRUQL�GDO�WUDWWDPHQWR��q�ULVXOWDWD�SDUL�D�������ȝJ�/��
1HOO¶DFTXD� q� VWDWD� DQFKH� ULOHYDWD� OD� SUHVHQ]D� GL� JOLIRVDWH� H� GHO� VXR� PHWDEROLWD� $03$��

/¶HUELFLGD�WURYD��QHOO¶DUHDOH�GHOOD�/RPHOOLQD��DPSLD�XWLOL]]D]LRQH�SHU�OD�GHYLWDOL]]D]LRQH�GHOOH�
PDOHUEH�QHOOD� IDOVD� VHPLQD�� ,O� SURGRWWR� q� FDUDWWHUL]]DWR�GD�HOHYDWD� VROXELOLWj� H� SHUVLVWHQ]D� LQ�
DFTXD�� ROWUH� DG� HVVHUH� SRFR� VRJJHWWR� DOOD� GHJUDGD]LRQH� FKLPLFD� H� IRWROLWLFD� �<DGDY� HW� DO���
������� ,O� JOLIRVDWH� q� VWDWR� ULVFRQWUDWR� D� XQD� FRQFHQWUD]LRQH� GL� ����� ȝJ�/� VROR� DO� SULPR�
FDPSLRQDPHQWR�GHO���OXJOLR�������,O�VXR�PHWDEROLWD�$03$�SDUWHQGR�GD�XQD�FRQFHQWUD]LRQH�GL�
�����ȝJ�/�GHO��� OXJOLR������KD� IDWWR� UHJLVWUDUH��QHO� WHPSR��XQD�JUDGXDOH� GLPLQX]LRQH�� ILQR�D�
QRQ� HVVHUH� SL�� ULOHYDELOH� QHO� TXDUWR� FDPSLRQDPHQWR�� $IULF� HW� DO�� ������� LQ� XQR� VWXGLR� GL�
GLVVLSD]LRQH� GL� JOLIRVDWH� H� $03$� KDQQR� ULVFRQWUDWR� FRQFHQWUD]LRQL� LQL]LDOL� QHOOH� DFTXH�
YDULDELOL��ULVSHWWLYDPHQWH��WUD������H������ȝJ�/�H�WUD������H������ȝJ�/��
,�SLFFKL�GL�FRQFHQWUD]LRQH�GHL�IXQJLFLGL�D]R[\VWURELQ�H�SLFR[\VWURELQ�ULVSHWWLYDPHQWH��SDUL�D�

�����ȝJ�/�������ȝJ�/��VRQR�VWDWL�RVVHUYDWL�QHO�SHULRGR�VXFFHVVLYR�DOOD�ORUR�DSSOLFD]LRQH��,Q�XQR�
VWXGLR� GL� GLVVLSD]LRQH� GHOO¶D]R[\VWURELQ� VRQR� VWDWH� ULOHYDWH� FRQFHQWUD]LRQL�� D� �� JLRUQL� GDO�
WUDWWDPHQWR��FRPSUHVH�WUD������H��������J�/��$IULF�HW�DO����������
%HQWD]RQH�KD�IDWWR�UHJLVWUDUH�XQD�SUHVHQ]D�GL�UHVLGXL�VROR�D�SDUWLUH�GDO����DJRVWR�������FRQ�

YDORUL�YDULDELOL�WUD������H������ȝJ�/��
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,PD]DPR[�KD�PRVWUDWR� DQGDPHQWL� LQ� OLQHD� FRQ� LO� SHULRGR�GL� DSSOLFD]LRQH�� UDJJLXQJHQGR� LO�
YDORUH�SL��HOHYDWR�GL������ȝJ�/�LO���OXJOLR��������
&ORPD]RQH� H� 0&3$� VRQR� ULVXOWDWL� SUHVHQWL�� FRQ� FRQFHQWUD]LRQL�� ULVSHWWLYDPHQWH�� GL� �����

ȝJ�/�H������ȝJ�/�� VROR�QHOO¶XOWLPR�FDPSLRQDPHQWR� GHO�PHVH�GL� DJRVWR��/¶DQWLFLSDWD� DVFLXWWD�
ILQDOH�GHOOH�ULVDLH�D�PRQWH�ULVSHWWR�DO�FDPSR�PRQLWRUDWR�SRWUHEEH�DYHU�IDYRULWR�LO�WUDVIHULPHQWR�
GHOOH�VRVWDQ]H�DWWLYH�QHL�FDQDOL�GL�LUULJD]LRQH��
�
1HO� ����� VRQR� VWDWH� ULOHYDWH� ��� V�D��� QHOO¶DPELWR� GHOOH� TXDOL� D]R[\VWURELQ�� EHQWD]RQH��

FORPD]RQH�� JOLIRVDWH�� LPD]DPR[�� LPD]RVXOIXURQ�� 0&3$�� TXLQFORUDF� LQ� FRQFHQWUD]LRQL�
VXSHULRUL�D������J�/��ILJXUD�����
�

)LJXUD����3URYD�SUHVVR� LO�&HQWUR�5LFHUFKH�(15��&RQFHQWUD]LRQL� GHOOH� SULQFLSDOL� V�D�� ULOHYDWH�
QHOO¶DFTXD��QHO������

�
,Q� TXHVWD� FDPSDJQD� GL�PRQLWRUDJJLR� LO� JOLIRVDWH� q� VWDWD� OD� VRVWDQ]D� FKH� KD� IDWWR� ULOHYDUH� L�

UHVLGXL�SL��HOHYDWL��FRQ�OLYHOOL��LO����OXJOLR��SDUL�D������ȝJ�/���
6LJQLILFDWLYD�q��DQFKH��VWDWD�OD�SUHVHQ]D�GL�UHVLGXL�GHO�EHQWD]RQH�FKH�GDO�FDPSLRQDPHQWR�GHO�

���OXJOLR������VL�q�VWDELOL]]DWR�VX�FRQFHQWUD]LRQL�SURVVLPH�D���ȝJ�/���
/¶0&3$� KD� PRVWUDWR� XQ� DQGDPHQWR� LQ� FUHVFLWD� GXUDQWH� OD� VWDJLRQH� ILQR� D� UDJJLXQJHUH� LO�

SLFFR� GL� ����� ȝJ�/� QHO� FDPSLRQDPHQWR� GHO� ��� DJRVWR� ������ YHURVLPLOPHQWH� GRYXWR� D� XQD�
DVFLXWWD�ILQDOH�DQWLFLSDWD�GHOOH�FDPHUH�GL�ULVDLD�D�PRQWH���
/¶LPD]DPR[� KD� IDWWR� ULOHYDUH� XQD� SUHVHQ]D� GL� UHVLGXL� FRPSDWLELOL� FRQ� LO� SHULRGR� GL�

DSSOLFD]LRQH��FDUDWWHUL]]DWR�GD�XQ�SLFFR�GL������ȝJ�/�QHO�ULOLHYR�GL�PHWj�OXJOLR��
/D�FRQFHQWUD]LRQH�GHO�FORPD]RQH�QHOO¶DFTXD�KD�DVVXQWR��D�SDUWLUH�GDO�PHVH�GL�OXJOLR��YDORUL�

FUHVFHQWL�ILQR�D�UDJJLXQJHUH�LO�YDORUH�PDVVLPR�GL������ȝJ�/�LO����DJRVWR�������SUREDELOPHQWH�D�
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VHJXLWR� GL� XQ� GHVRUELPHQWR� GDO� VXROR� H� GL� XQ� JUDGXDOH� DFFXPXOR� QHOO¶DFTXD�� GRSR� OD� VXD�
DSSOLFD]LRQH��
$]R[\VWURELQ�KD�SUHVHQWDWR�XQ�SLFFR�GL������ȝJ�/�QHO�FDPSLRQDPHQWR�GHO���DJRVWR��LQ�OLQHD�

FRQ�L�FRQVXHWL�WUDWWDPHQWL�IXQJLFLGL��
$OFXQH�VRVWDQ]H�DWWLYH�VRQR�VWDWH�DQFKH�ULVFRQWUDWH�QHOOH�SLDQWH�GL�ULVR��WDEHOOD�����

�
7DEHOOD� ��� 3URYD� SUHVVR� LO� &HQWUR� 5LFHUFKH� (15�� &RQFHQWUD]LRQL� GHOOH� VRVWDQ]H� ULVFRQWUDWH�
QHOOH�SLDQWH�GL�ULVR�LQ���DUHH�GHOOD�FDPHUD��QHO�WULHQQLR���������

$QQR� 6�$�� 'DWD� 3LDQWD�$�
PJ�NJ�

3LDQWD�%�
PJ�NJ�

3LDQWD�&�
PJ�NJ�

����� 2[DGLD]RQ� ���JLX� ����� ����� �����

�����
$]R[\VWURELQ�

���JLX� �����
��DJR� ����� ����� �����
���DJR� �����
���DJR� �����

'LFDPED� ��RWW� �����

�����
*OLIRVDWH�

���JLX� ����� ����� �����
��OXJ� ����� ����� �����
���OXJ� ����� ����� �����
��DJR� ����� ����� �����
���DJR� ����� ����� �����
��RWW� �����

$03$�
���OXJ� �����
��RWW� ����� �����

�
1HO� ����� VRQR� VWDWL� ULVFRQWUDWL� QHOOH� SLDQWH� GL� ULVR� VROWDQWR� UHVLGXL� GL� R[DGLD]RQ�

HVFOXVLYDPHQWH� QHOOD� SULPD� HSRFD� GL� FDPSLRQDPHQWR�� SUHVXPLELOPHQWH� DVVXQWL� GDO� WHUUHQR��
GDWD�OD�SUHVHQ]D�QHOOR�VWHVVR�H�O¶DVVHQ]D�GHOOD�V�D��QHOO¶DFTXD�LQ�WDOH�HSRFD��6HFRQGR�,VKL]XND�HW�
DO�� ������� O¶HUELFLGD�SXz�HVVHUH�DVVRUELWR�GDOOH�UDGLFL�H� WUDVORFDWR�SULQFLSDOPHQWH�QHOOH� IRJOLH�
SL�� YHFFKLH� GL� ULVR�� /¶DVVHQ]D� GL� UHVLGXL� QHL� FDPSLRQDPHQWL� VXFFHVVLYL� ODVFLD� VXSSRUUH� FKH�
O¶DVVRUELPHQWR�UDGLFDOH�QRQ�DXPHQWL�SURSRU]LRQDOPHQWH�DOOD�FUHVFLWD�GHOOD�ELRPDVVD�YHJHWDOH��
LQ�WDOL�FRQGL]LRQL��VL�GHWHUPLQHUHEEH�XQ�HIIHWWR�GLOXL]LRQH��WDOH�GD�DEEDVVDUH�L�OLYHOOL�GL�SUHVHQ]D�
GHOO¶HUELFLGD�VRWWR�L�OLPLWL�GL�TXDQWLILFD]LRQH�VWUXPHQWDOH��H�R�SRWUHEEH�YHULILFDUVL�XQD�PDJJLRU�
WUDVIRUPD]LRQH�PHWDEROLFD�DOO¶LQWHUQR�GHOOD�SLDQWD�GL�ULVR���
1HO�������VRQR�VWDWH�ULVFRQWUDWH��OLPLWDWDPHQWH�DG�DOFXQH�SRVL]LRQL�GHOOD�ULVDLD��XQLFDPHQWH�

UHVLGXL�GL�D]R[\VWURELQ�H�GLFDPED��1HO�ULOLHYR�GHO����JLXJQR������q�VWDWD�ULOHYDWD�OD�SUHVHQ]D�
GL� D]R[\VWURELQ� DG� XQD� FRQFHQWUD]LRQH� SRFR� VXSHULRUH� DO� OLPLWH� GL� TXDQWLILFD]LRQH� QHOOD�
SRVL]LRQH� FHQWUDOH� GHOOD� FDPHUD�� QRQ� VSLHJDELOH� FRQ� O¶DVVXQ]LRQH� GHO� SURGRWWR� GDO� VXROR� R�
GDOO¶DFTXD�� QRQ� HVVHQGR� OR� VWHVVR� VWDWR� ULOHYDWR� QHO� WHUUHQR� H� QRQ� HVVHQGR� DQFRUD� VWDWD�
HIIHWWXDWD�OD�VRPPHUVLRQH�GHO�FDPSR��,�VXFFHVVLYL�ULVFRQWUL�GHOOD�VRVWDQ]D�QHOOD�SLDQWD�VRQR�GD�
SRUUH� LQ� UHOD]LRQH�� SUHVXPLELOPHQWH�� DOOD� VXD� FDSDFLWj� GL� DVVRUELPHQWR� GDOO¶DFTXD�� FRPH�
HYLGHQ]LDWR�GDOOD�Food Safety Commission of Japan���������
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/D� SUHVHQ]D� GL� GLFDPED� QHOOD� SLDQWD� GL� ULVR� DOOD� UDFFROWD� q�� SUREDELOPHQWH�� GD� DWWULEXLUH� D�
WUDWWDPHQWL�HVHJXLWL� VX�DOWUH�FROWXUH� �HV��PDLV�� IUXPHQWR��H� WUDVSRUWDWL� D�PH]]R�GHOOH�DFTXH�GL�
LUULJD]LRQH�H�QRQ�ULOHYDWL�DO�PRPHQWR�GHL�FDPSLRQDPHQWL�GHOO¶DFTXD��
1HO� ����� VRQR� VWDWL� ULVFRQWUDWL� QHOOD� TXDVL� WRWDOLWj� GHL� FDPSLRQDPHQWL� GL� SLDQWD� UHVLGXL� GL�

JOLIRVDWH�H��VROR� LQ���GL�HVVL��DQFKH�GL�$03$��WDEHOOD�����4XHVWL� ULVXOWDWL�FRQIHUPDQR�TXDQWR�
ULSRUWDWR�GDOOD�OHWWHUDWXUD�LQ�PHULWR�DOOD�FDSDFLWj�GHOOH�SLDQWH�GL�DVVRUELUH�JOLIRVDWH�GDOOH�UDGLFL�H�
GL�WUDVORFDUOR�QHOOD�SDUWH�DHUHD��OLPLWDQGRQH�OD�GHJUDGD]LRQH�DG�$03$��()6$���������
,Q� WXWWL� JOL� DQQL� GL� VSHULPHQWD]LRQH� OH� GLYHUVH� WLSRORJLH� GL� JUDQHOOD� GL� ULVR� �ULVRQH��

VHPLJUHJJLR� H� ELDQFR�� SUHOHYDWH� DOO¶LQWHUQR� GHOOD� ULVDLD� ELRORJLFD� QRQ� KDQQR� PDL� IDWWR�
UHJLVWUDUH� OD� SUHVHQ]D� GL� UHVLGXL� GL� SURGRWWL� ILWRVDQLWDUL� SURYHQLHQWL� GD� WUDWWDPHQWL� HIIHWWXDWL�
QHOOH�D]LHQGH�D�FRQGX]LRQH�FRQYHQ]LRQDOH��
�

$]LHQGD�%DUDJJLD�
,�FDPSLRQL�GL�VXROR�SUHOHYDWL�QHOOD�D]LHQGD�%DUDJJLD�KDQQR�PRVWUDWR�OD�SUHVHQ]D�GL�JOLIRVDWH��

$03$��ILJXUD����H�R[DGLD]RQ��,�UHVLGXL�GL�WDOL�VRVWDQ]H�VRQR��FRQ�RJQL�SUREDELOLWj��GRYXWL�DG�
DSSOLFD]LRQL� HIIHWWXDWH� QHJOL� DQQL� SUHFHGHQWL� H� QRQ� DOO¶DFFXPXOR� GHL� UHVLGXL� FRQWHQXWL� QHOOH�
DFTXH��HVVHQGR�O¶D]LHQGD�ORFDOL]]DWD�D�QRUG�GHO�FRPSUHQVRULR�ULVLFROR�HG�LUULJDWD�FRQ�OH�DFTXH�
SURYHQLHQWL� GDOOD� GLJD� GHOOD�5DYDVDQHOOD�� FRQ� OLPLWDWH� FRODWXUH� SURYHQLHQWL� GD� FDPSL� SRVWL� D�
PRQWH��
�

)LJXUD����3URYD�SUHVVR�O¶D]LHQGD�%DUDJJLD��&RQFHQWUD]LRQL�GL�JOLIRVDWH�H�$03$�ULVFRQWUDWH�QHO�
VXROR��QHO�ELHQQLR���������

� �
$� VHJXLWR� GHOOD� URWD]LRQH�� L� FDPSLRQL� GL� VXROR� SUHOHYDWL� QHO� ����� HUDQR� ORFDOL]]DWL� LQ� XQD�
FDPHUD� GLYHUVD� GD� TXHOOD� XWLOL]]DWD� QHO� ������ 7XWWDYLD�� VL� ULWLHQH� FKH�� DQFKH� LQ� TXHVWD�
VSHULPHQWD]LRQH��SRVVDQR�HVVHUH�DSSOLFDWH�OH�FRQVLGHUD]LRQL�JLj�HVSRVWH�SHU�OD�SURYD�SUHVVR�LO�
&HQWUR� 5LFHUFKH� GHOO¶(15�� LQ� PHULWR� DOOD� FRPSDUDELOLWj� GLUHWWD� GHL� ULVXOWDWL� GHOOH� DQDOLVL��
HVVHQGR�OH�GLYHUVH�FDPHUH�VWDWH�LQWHUHVVDWH�GD�XQD�JHVWLRQH�FRQYHQ]LRQDOH�VLPLOH��GD�XQ�LQL]LR�
FRPXQH� GHO� SHULRGR�GL� FRQYHUVLRQH�� HG� LQVHULWH� QHOOR� VWHVVR� VLVWHPD� LUULJXR�� ,Q� TXHVWR� FDVR��
JOLIRVDWH� H�$03$�KDQQR� IDWWR� UHJLVWUDUH� FRQFHQWUD]LRQL� QHO� WHUUHQR�QRWHYROPHQWH� LQIHULRUL� D�
TXHOOH�ULVFRQWUDWH�QHOOD�SURYD�SUHVVR� LO�&HQWUR�5LFHUFKH�GHOO¶(15��SUREDELOPHQWH�D�FDXVD�GHO�
PDJJLRUH�SHULRGR�GL� JHVWLRQH� FRQ�PHWRGR�ELRORJLFR� GHOO¶DSSH]]DPHQWR��2OWUH� DOOH� V�D�� VRSUD�
HVSRVWH��QHO�������VRQR�VWDWL�ULVFRQWUDWL�DQFKH�UHVLGXL�GL�R[DGLD]RQ��QHOOD�SRVL]LRQH�FHQWUDOH�H�
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LQ� TXHOOD� D� YDOOH� GHOOD� FDPHUD� �$� H� %��� D� FRQFHQWUD]LRQL� FRPSUHVH� WUD� ����� H� ����� PJ�NJ��
GHULYDQWL��SUREDELOPHQWH��GD�SUHFHGHQWL�DSSOLFD]LRQL��
1HO������OH�DFTXH�FDPSLRQDWH�KDQQR�HYLGHQ]LDWR�OD�SUHVHQ]D�GL���VRVWDQ]H�DWWLYH��GL�FXL���LQ�

FRQFHQWUD]LRQL�GHJQH�GL�QRWD�RVVLD�EHQWD]RQH��0&3$�H�FORPD]RQH��ILJXUD�����
�

)LJXUD� ���3URYD� SUHVVR� O¶D]LHQGD�%DUDJJLD��&RQFHQWUD]LRQL� GHOOH� SULQFLSDOL� V�D�� ULOHYDWH� QHOO¶�
DFTXD��QHO������

�
$QFKH�LQ�TXHVWD�SURYD�OH�VRVWDQ]H�FKH�KDQQR�IDWWR�UHJLVWUDUH�L�UHVLGXL�SL��HOHYDWL�VRQR�VWDWH�LO�

EHQWD]RQH� H� O¶0&3$�� FRQ� FRQFHQWUD]LRQH� PDVVLPH� SDUL�� ULVSHWWLYDPHQWH�� D� ����� �J�/�� LO� ��
OXJOLR� ����� H� ����� �J�/�� LO� ��� OXJOLR� ������ Ê� VWDWD� LQILQH� ULVFRQWUDWD� XQD� FRQFHQWUD]LRQH�
VLJQLILFDWLYD�GL�FORPD]RQH��SDUL�D�������J�/��QHO�FDPSLRQDPHQWR�GHO����JLXJQR�������,O�SLFFR�
GL�FRQFHQWUD]LRQH�GL�EHQWD]RQH��SRWUHEEH�HVVHUH�DWWULEXLELOH�D�XWLOL]]L�VX�DOWUH�FROWXUH��1HO�FDVR�
GHO�0&3$�OD�SUHVHQ]D�SRVWLFLSDWD�GHO�SLFFR�GL�UHVLGXR�QHOO¶DFTXD��SRWUHEEH�HVVHUH�OHJDWD�DG�XQ�
LPSLHJR�WDUGLYR�GHO�SURGRWWR�SHU�LQWHUYHQWL�GL�VRFFRUVR��5HVLGXL�GL�FORPD]RQH�VRQR�ULVXOWDWL�LQ�
OLQHD�FRQ�L�WUDWWDPHQWL�GL�SUH�HPHUJHQ]D�H�SRVW�HPHUJHQ]D�SUHFRFH�GHOOD�FROWXUD�ULVLFROD��
�
1HO������� OH�DFTXH�DQDOL]]DWH�KDQQR�PRVWUDWR� OD�SUHVHQ]D�GL���� V�D��GL�FXL�VROR�JOLIRVDWH�H�

$03$�D�FRQFHQWUD]LRQL�VXSHULRUL�D������J�/��ILJXUD�����
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)LJXUD� ��� 3URYD� SUHVVR� O¶D]LHQGD� %DUDJJLD�� &RQFHQWUD]LRQL� GHOOH� SULQFLSDOL� V�D�� ULOHYDWH�
QHOO¶DFTXD��QHO������

�
,O� JOLIRVDWH� KD� IDWWR� UHJLVWUDUH� OD� PDVVLPD� FRQFHQWUD]LRQH� SDUL� D� ����� �J�/� QHO�

FDPSLRQDPHQWR�GHO��� OXJOLR�������PHQWUH� O¶$03$�q� VWDWR� ULOHYDWR� VROWDQWR�GXUDQWH� O¶XOWLPR�
FDPSLRQDPHQWR�� HVHJXLWR� LO� ��� DJRVWR� ����� FRQ� XQ� UHVLGXR� GL� ������J�/�� /R� VIDVDPHQWR� GL�
ROWUH�XQ�PHVH�QHL�SLFFKL�PDVVLPL�GHOOH�GXH�VRVWDQ]H�q��YHURVLPLOPHQWH��GD�SRUUH�LQ�UHOD]LRQH�
DOOD�HOHYDWD�VROXELOLWj�H�VWDELOLWj�QHOO¶DFTXD�GHO�SDUHQWDOH���
/H�SLDQWH�GL�ULVR�KDQQR�HYLGHQ]LDWR�OD�SUHVHQ]D�GHOOH�VRVWDQ]H�DWWLYH�ULSRUWDWH�LQ�WDEHOOD�����
�

7DEHOOD� ��� 3URYD� SUHVVR� O¶D]LHQGD� %DUDJJLD�� &RQFHQWUD]LRQL� GHOOH� VRVWDQ]H� ULVFRQWUDWH� QHOOH�
SLDQWH�GL�ULVR��LQ���DUHH�GHOOD�FDPHUD��QHO�ELHQQLR���������
�

$QQR� 6�$�� 'DWD� 3LDQWD�$�
PJ�NJ�

3LDQWD�%�
PJ�NJ�

3LDQWD�&�
PJ�NJ�

����� 2[DGLD]RQ� ���JLX� ����� �� ��

�����

$]R[\VWURELQ�
���OXJ� �� ����� �����
���OXJ� ����� �� ��
���DJR� �� �� �����

0&3$� ��RWW� ����� ����� ��

2[DGLD]RQ� ���JLX� �� ����� ��

3LFR[\VWURELQ� ���DJR� ����� �� ��

3URSDQLOH� ���JLX� ����� ����� �����
�
/¶R[DGLD]RQ�q�VWDWR�ULVFRQWUDWR�QHO������QHOOH�SLDQWH�FDPSLRQDWH�QHOOD�SDUWH�SL��D�YDOOH�GHOOD�

FDPHUD��PHQWUH� QHO� ����� LQ� TXHOOH� GHOOD� ]RQD� FHQWUDOH�� HVFOXVLYDPHQWH� QHOOD� SULPD� HSRFD�GL�
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FDPSLRQDPHQWR�GL�FLDVFXQ�DQQR��/D�VWHVVD�VRVWDQ]D�HUD�VWDWD�ULOHYDWD��QHO�SULPR�DQQR��VROWDQWR�
QHO�VXROR��PHQWUH��QHO�VHFRQGR��VROR�QHOO¶DFTXD��
,�ULVFRQWUL�DQDOLWLFL�GL�D]R[\VWURELQ�H�SLFR[\VWURELQ�VRQR�ULVXOWDWL�EHQ�FRUUHODWL�FRQ�L�FRQVXHWL�

SHULRGL� GL� DSSOLFD]LRQH� GHL� IXQJLFLGL�� ,O� PDQFDWR� ULWURYDPHQWR� QHOO¶DFTXD� GHL� UHVLGXL� GL�
SLFR[\VWURELQ�QHO������SRWUHEEH�HVVHUH�OHJDWR�DOOD�IUHTXHQ]D�GHL�FDPSLRQDPHQWL��HIIHWWXDWL�DG�
LQWHUYDOOL�YDULDELOL�LQ�IXQ]LRQH�GHO�SURJUDPPD�GL�JHVWLRQH�LUULJXD�VWDELOLWR�GDOO¶D]LHQGD���
/D�SUHVHQ]D��QHO�������QHOOH�SLDQWH�GL�ULVR�GL�UHVLGXL�GL�0&3$��q�GD�SRUUH�LQ�UHOD]LRQH�DOOH�

FRQFHQWUD]LRQL�ULQYHQXWH�QHOOH�DFTXH��GDWD�O¶DVVHQ]D�GL�UHVLGXL�GHOO¶HUELFLGD�QHO�VXROR��
,� UHVLGXL� GL� SURSDQLOH� QHOOH� SLDQWH� GL� ULVR� QRQ� FRUULVSRQGHQWL� DG� XQ� ORUR� ULWURYDPHQWR� QHL�

PRQLWRUDJJL�GHOOH�DFTXH�H�GHO�WHUUHQR�q�YHURVLPLOPHQWH�GD�SRUUH�LQ�UHOD]LRQH��FRPH�VRSUD�JLj�
HYLGHQ]LDWR�� DO� SURJUDPPD� GHL� FDPSLRQDPHQWL�� QRQ� FRLQFLGHQWH� FRQ� O¶HSRFD� GHOOD� ORUR�
SUHVHQ]D��
/H�GLYHUVH�WLSRORJLH�GL�JUDQHOOD�GL�ULVR�ELRORJLFR��ULVRQH��VHPLJUHJJLR�H�ELDQFR��FDPSLRQDWH�

QHL� GXH� DQQL� GL� VSHULPHQWD]LRQH� QRQ� KDQQR� PDL� IDWWR� UHJLVWUDUH� OD� SUHVHQ]D� GL� UHVLGXL� GL�
DJURIDUPDFL��
�

&21&/86,21,�
,�ULVXOWDWL�RWWHQXWL�QHO�SUHVHQWH�ODYRUR�UHDOL]]DWR�LQ�GXH�GLYHUVL�DPELHQWL�GL�FROWLYD]LRQH�GHO�ULVR�
ELRORJLFR�KDQQR�SHUPHVVR�GL�RVVHUYDUH�FKH���
� OH� VRVWDQ]H� SUHVHQWL� FRQ� PDJJLRU� IUHTXHQ]D� QHL� VXROL� GL� ULVDLD�� LQ� FRQVHJXHQ]D� GHL�

WUDWWDPHQWL�HIIHWWXDWL�SULPD�GHO�SHULRGR�GL�FRQYHUVLRQH�DOOD�FROWLYD]LRQH�ELRORJLFD�R�GHO�
WUDVSRUWR� DG� RSHUD� GHOOH� DFTXH� GHO� VLVWHPD� LUULJXR� VRQR� VWDWH� JOLIRVDWH�� $03$� H�
R[DGLD]RQ��

� JOL�DJURIDUPDFL�ULVFRQWUDWL�FRQ�PDJJLRUH�IUHTXHQ]D�D�FRQFHQWUD]LRQL�VXSHULRUL�D������J�/�
QHOOH�DFTXH�GHO� VLVWHPD� LUULJXR�GHJOL�DUHDOL� FRQVLGHUDWL� VRQR� ULVXOWDWL� HVVHUH�EHQWD]RQH��
0&3$��FORPD]RQH��LPD]DPR[��TXLQFORUDF��JOLIRVDWH�FRQ�$03$��D]R[\VWURELQ��

� OH� SLDQWH� GL� ULVR� VHPEUHUHEEHUR� LQ� JUDGR� GL� DVVRUELUH� GDO� VXROR� R� GDOOH� DFTXH� DOFXQH�
VRVWDQ]H� DWWLYH� TXDOL� R[DGLD]RQ�� 0&3$�� JOLIRVDWH�� D]R[\VWURELQ�� SLFR[\VWURELQ��
SURSDQLOH�H�GLFDPED��

� OD� SUHVHQ]D� GL� UHVLGXL� GL� DJURIDUPDFL� QHL� VXROL� H�� VRSUDWWXWWR�� QHOOH� DFTXH� GHO� VLVWHPD�
ULVLFROR�� GHULYDQWH� GD� XQD� RUGLQDULD� JHVWLRQH� FRQYHQ]LRQDOH� GHOOD� ULVDLD�� QRQ� KD�
FRPSRUWDWR� SDUWLFRODUL� ULVFKL� GL� FRQWDPLQD]LRQH� GHOOD� JUDQHOOD� GL� ULVR� RWWHQXWD� FRQ�
PHWRGR�ELRORJLFR��

6XOOD� EDVH� GHOOH� HYLGHQ]H� DQDOLWLFKH� GL� TXHVWR� ODYRUR� GL� PHGLR� SHULRGR� VL� SXz�
UDJLRQHYROPHQWH� FRQFOXGHUH� FKH�� QHOOH� DWWXDOL� FRQGL]LRQL� GL� XVR� SURPLVFXR� GHOO¶DFTXD�� q�
SRVVLELOH�OD�FRQYLYHQ]D�GHOOD�ULVLFROWXUD�ELRORJLFD�FRQ�TXHOOD�FRQYHQ]LRQDOH��
�

5LQJUD]LDPHQWL�
,�ULVXOWDWL�ULSRUWDWL�LQ�TXHVWR�VWXGLR�UHODWLYL�DJOL�DQQL������H������VRQR�VWDWL�RWWHQXWL�QHOO¶DPELWR�
GHO� SURJHWWR�5LVRELRV\VWHPV� �� 3URJHWWR� GL� ULFHUFD�� VYLOXSSR� H� WUDVIHULPHQWR� D� VRVWHJQR� GHOOD�
ULVLFROWXUD�ELRORJLFD��
�

/$925,�&,7$7,�
$IULF� 6��� 5RPDQL� 0��� 0LQLRWWL� (�)��� 7HQQL� '��� %HOWDUUH� *��� 9LGRWWR� )��� )HUUHUR� $��� ������

&RPSRUWDPHQWR�UHVLGXDOH�QHOOD�JUDQHOOD�H�QHOOH�SLDQWH�GL�ULVR�GL�DOFXQL�DJURIDUPDFL�H�ORUR�
GLVVLSD]LRQH�QHO�VXROR�H�QHOOH�DFTXH�GL�ULVDLD��Atti Giornate Fitopatologiche��LQ�SUHVV��

$53$� /RPEDUGLD�� ������ 6WDWR� GHOOH� DFTXH� VXSHUILFLDOL� QHL� WHUULWRUL� SURYLQFLDOL� GHOOD�
/RPEDUGLD��DOOHJDWR����5DSSRUWR�WULHQQDOH������������
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%HQWR�&�3�0���<DQJ�;���*RUW�*���;XH�6���9DQ�'DP5���=RPHU�3���0RO�+�*�-���5LWVHPD�&�-���
*HLVVHQ�9���������3HUVLVWHQFH�RI�JO\SKRVDWH�DQG�DPLQRPHWK\OSKRVSKRQLF�DFLG�LQ�ORHVV�VRLO�
XQGHU�GLIIHUHQW�FRPELQDWLRQV�RI� WHPSHUDWXUH��VRLO�PRLVWXUH�DQG�OLJKW�GDUNQHVV��Science of 
the Total Environment����������������

%RUJJDDUG� 2�.�� DQG� *LPVLQJ� $�/��� ������ )DWH� RI� JO\SKRVDWH� LQ� VRLO� DQG� WKH� SRVVLELOLW\� RI�
OHDFKLQJ�WR�JURXQG�DQG�VXUIDFH�ZDWHUV��D�UHYLHZ��Pest Management Science���������������

()6$�� ������ &RQFOXVLRQ� RQ� WKH� SHHU� UHYLHZ� RI� WKH� SHVWLFLGH� ULVN� DVVHVVPHQW� RI� WKH� DFWLYH�
VXEVWDQFH�R[DGLD]RQ��EFSA Journal��������������������

()6$�� ������ &RQFOXVLRQ� RQ� WKH� SHHU� UHYLHZ� RI� WKH� SHVWLFLGH� ULVN� DVVHVVPHQW� RI� WKH� DFWLYH�
VXEVWDQFH�JO\SKRVDWH��EFSA Journal���������������

(QWH�5LVL��������KWWS���ZZZ�HQWHULVL�LW�VHUYL]L�ELODQFL�ELODQFLBIDVH���DVS["&DPSRB����� ���
)HUUHUR� $��� 0LODQ� 0��� )RJOLDWWR� 6��� 'H� 3DOR� )��� 9LGRWWR� )��� ������ 5XROR� GHOOD� JHVWLRQH�

GHOO¶DFTXD�LQ�ULVDLD�QHOOD�PLWLJD]LRQH�GHO�ULVFKLR�GL�FRQWDPLQD]LRQH�GHOOH�DFTXH�VXSHUILFLDOL�
GD�SURGRWWL�ILWRVDQLWDUL��Atti Giornate Fitopatologiche�������������

)RRG� 6DIHW\� &RPPLVVLRQ� RI� -DSDQ�� ������ (YDOXDWLRQ� UHSRUW� RI� D]R[\VWURELQ��
KWWSV���ZZZ�IVF�JR�MS�HQJOLVK�HYDOXDWLRQUHSRUWV�SHVWLFLGH�HYDOXDWLRQUHSRUWBD]R[\VWURELQ�S
GI�

,VKL]XND�.���+LUDWD�+���)XNXQDJD�.���������$GVRUSLRQ��WUDVORFDWLRQ�DQG�PHWDEROLVP�RI���WHUW�
%XW\O��������GLFKORUR���LVRSURSR[\SKHQ\� O��/-������� ��R[DGLD]ROLQ���RQH� �2[DGLD]RQ�� LQ�
5LFH�3ODQWV��Agricultural and Biological Chemistry��������������������

,635$��������5DSSRUWR�QD]LRQDOH�SHVWLFLGH�QHOOH�DFTXH��'DWL������������7DEHOOH�5HJLRQDOL��
/ySH]�3LxHLUR�$���3HxD�'���$OEDUUiQ�$���6iQFKH]�/OHUHQD�-���5DWR�1XQHV�-��0���5R]DV�0�$���

������ %HKDYLRXU� RI� EHQWD]RQ� DV� LQIOXHQFHG� E\� ZDWHU� DQG� WLOODJH� PDQDJHPHQW� LQ� ULFH�
JURZLQJ�FRQGLWLRQV��Pest Management Science�����������������

0LODQ� 0��� )HUUHUR� $��� )RJOLDWWR� )��� 3LDQR� 6��� 1HJUH� 0�� 9LGRWWR� )��� ������ 2[DGLD]RQ�
GLVVLSDWLRQ�LQ�ZDWHU�DQG�WRSVRLO�LQ�IORRGHG�DQG�GU\�VHHGHG�ULFH�ILHOGV��Agronomy����������

0LODQ�0���)HUUHUR�$���)RJOLDWWR�6���'H�3DOR�)���9LGRWWR�)���������,PD]DPR[�GLVVLSDWLRQ�LQ�WZR�
ULFH�PDQDJHPHQW�V\VWHPV��Journal of Agricultural Science�������������������

0LQLVWHUR� GHOOD� 6DOXWH� FDQDGHVH�� ������ *XLGHOLQHV� IRU� &DQDGLDQ� 'ULQNLQJ� :DWHU� 4XDOLW\��
*XLGHOLQH�7HFKQLFDO�'RFXPHQW���0HWK\O���FKORURSKHQR[\DFHWLF�$FLG��0&3$���

6FKUHLEHU� )��� 6FKHUQHU� $��� 0DVVH\� -�+��� =DQHOOD� 5��� $YLOD� /�$��� ������ 'LVVLSDWLRQ� RI�
FORPD]RQH�� LPD]DS\U�� DQG� LPD]DSLF� KHUELFLGHV� LQ� SDGG\� ZDWHU� XQGHU� WZR� ULFH� IORRG�
PDQDJHPHQW�UHJLPHV��Weed Technology���������������

6,1$%��������%LR�6WDWLVWLFKH��KWWS���ZZZ�VLQDE�LW�FRQWHQW�ELR�VWDWLVWLFKH�
7RPOLQ�&�'�6���������7KH�SHVWLFLGH�PDQXDO��%ULWLVK�&URS�3URGXFWLRQ�&RXQFLO������HGL]LRQH�
<DGDY�9���.DXU�3���.DXU�3���������(IIHFW�RI� OLJKW�FRQGLWLRQV�DQG�FKHPLFDO�FKDUDFWHULVWLFV�RI�

ZDWHU� RQ� GLVVLSDWLRQ� RI� JO\SKRVDWH� LQ� DTXHRXV� PHGLXP�� Environmental Monitoring and 
Assessment������������

=DQHOOD� 5��� $GDLPH� 0�%��� 3HL[RWR� 6�&��� )ULJJL� &�$��� 3UHVWHV� 2�'��� 0DFKDGR� 6�/�2���
0DUFKHVDQ�(���$YLOD�/�$���3ULPHO�(�*���������+HUELFLGHV�SHUVLVWHQFH�LQ�ULFH�SDGG\�ZDWHU�LQ�
6RXWKHUQ�%UD]LO��In:�Herbicides - Mechanisms and Mode of Action��+DVDQHHQ�0�1����&DS��
���� ��������� $YDLODEOH� IURP�� KWWS���ZZZ�LQWHFKRSHQ�FRP�ERRNV�KHUELFLGHVPHFKDQLVPV�
DQG�PRGH�RI�DFWLRQ�KHUELFLGHV�SHUVLVWHQFH�LQ�ULFH�SDGG\�ZDWHU�LQ�VRXWKHUQ�EUD]LO�

468


