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/¶HIILFDFLD�GL�WUH�IRUPXODWL�FRPPHUFLDOL�D�EDVH�GL�HVWUDWWL�YHJHWDOL��2LNRV��*DUODQG�H�7HTXLO��q�
VWDWD�YDOXWDWD�QHL�FRQIURQWL�GL�Meloidogyne incognita�VX�GXH�YDULHWj�GL�SRPRGRUR�FROWLYDWR�LQ�
VHUUD� IUHGGD�� LQ�GXH�GLYHUVL� DUHDOL� GHO� VXG�,WDOLD�� ,� SURGRWWL� VRQR� VWDWL� LPSLHJDWL� GD� VROL� HG� LQ�
FRPELQD]LRQH�FRQ�LO�QHPDWRFLGD�9HOXP�3ULPH��,Q�HQWUDPEH�OH�SURYH�WXWWL�L�WUDWWDPHQWL�KDQQR�
LQFUHPHQWDWR� OH� SURGX]LRQL� H� OR� VYLOXSSR� GHOOD� ELRPDVVD� HSLJHD� GHOOH� SLDQWH�� ROWUH� DG� DYHU�
ULGRWWR� JOL� LQGLFL� PHGL� G¶LQIHVWD]LRQH� �,0,�� H� OH� FDULFKH� QHPDWRORJLFKH� GHO� FHFLGRJHQR� QHO�
WHUUHQR��5LVXOWDWL�PLJOLRUL�VRQR�VWDWL�FRQVHJXLWL�FRQ�OH�DSSOLFD]LRQL�LQWHJUDWH��7XWWDYLD��TXHVWR�
DSSURFFLR��VSHFLDOPHQWH�LQ�WHUUHQL�WHQGHQWL�DOO¶DUJLOORVR�FKH�QRQ�VRQR�IDYRUHYROL�DOOR�VYLOXSSR�
GHO�QHPDWRGH��q�VXSHUIOXR�LQ�SUHVHQ]D�GL�SRSROD]LRQL�LQL]LDOL�FRQWHQXWH��/¶LPSLHJR�FRPELQDWR�
GL� GLYHUVL� HVWUDWWL� YHJHWDOL� SRWUHEEH� HVVHUH� XQD� YDOLGD� DOWHUQDWLYD� DL� SURGRWWL� GL� VLQWHVL��
VRSUDWWXWWR�SHU�D]LHQGH�FKH�RSHUDQR�LQ�UHJLPH�ELRORJLFR��DQFKH�DO�ILQH�GL�HYLWDUH�O¶LQVRUJHQ]D�R�
O¶DFFHQWXDUVL�GL�IHQRPHQL�GL�UHVLVWHQ]D��
3DUROH�FKLDYH��FRQWHQLPHQWR�GHL�QHPDWRGL��FROWXUH�SURWHWWH�
�
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7KUHH� FRPPHUFLDO� SURGXFWV� EDVHG� RQ� SODQW� H[WUDFWV� �2LNRV�� *DUODQG� DQG� 7HTXLO�� ZHUH�
HYDOXDWHG�DJDLQVW�Meloidogyne incognita�RQ� WZR�YDULHWLHV�RI� WRPDWR� LQ� WZR�GLIIHUHQW�VLWHV�RI�
6RXWKHUQ�,WDO\��7KHVH�SURGXFWV�ZHUH�DSSOLHG�VLQJO\�RU�LQ�FRPELQDWLRQ��DQG�ZHUH�FRPSDUHG�WR�
WKH� FRPPHUFLDO� QHPDWLFLGH� 9HOXP� 3ULPH�� ,Q� ERWK� WULDOV�� WUHDWPHQWV� ZHUH� HIIHFWLYH� LQ�
LQFUHDVLQJ� WRPDWR� SURGXFWLRQV� DQG� SODQW� JURZWK�� RU� LQ� UHGXFLQJ� URRW� JDOOLQJ� LQGH[� DQG�
QHPDWRGH�SRSXODWLRQ�GHQVLWLHV��7KH�EHVW�UHVXOWV�ZHUH�REWDLQHG�ZKHQ�SODQW�H[WUDFWV�ZHUH�XVHG�
DIWHU�FKHPLFDO�QHPDWLFLGH�WUHDWPHQW��7KLV�DSSURDFK��HVSHFLDOO\�LQ�VRLOV�IDYRUDEOH�WR�QHPDWRGH�
GHYHORSPHQW��PD\�EH�SDUWLFXODUO\�XVHIXO� LQ�SUHVHQFH�RI� KLJK�QHPDWRGH�SRSXODWLRQ�GHQVLWLHV��
7KH�FRPELQDWLRQ�RI�SURGXFWV�EDVHG�RQ�SODQW�H[WUDFWV�FRXOG�EH�D�YDOLG�DOWHUQDWLYH�WR�V\QWKHWLF�
SHVWLFLGHV��DYRLGLQJ�RU�UHGXFLQJ�WKH�GHYHORSPHQW�RI�UHVLVWDQFH�SUREOHPV��
.H\ZRUGV�  QHPDWRGH�PDQDJHPHQW��SURWHFWHG�FURSV�
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,1752'8=,21(�
,� QHPDWRGL� ILWRSDUDVVLWL� UDSSUHVHQWDQR� SHU� O¶DJULFROWXUD� PRQGLDOH� XQ� SUREOHPD� GL� HQRUPH�

GLPHQVLRQH� LQ�TXDQWR�FDXVDQR� LQJHQWL�SHUGLWH�SURGXWWLYH�� FKH� VL� VWLPD�RVFLOOLQR� IUD� LO���HG� LO�
����LQ�UHOD]LRQH�DOOD�FROWXUD�HG�DOO¶DUHD�JHRJUDILFD��1LFRO� HW�DO����������,O�JUXSSR�WURILFR�SL��
GDQQRVR� H� GLIIXVR� QHO� PRQGR�� VRSUDWWXWWR� QHJOL� DPELHQWL� SURWHWWL� GHOOH� DUHH� WURSLFDOL� H� VXE�
WURSLFDOL��q�UDSSUHVHQWDWR�GDL�JDOOLJHQL�GHO�JHQHUH�Meloidogyne��6LNRUD�H�)HUQDQGH]���������,�
GDQQL�� JLj� GL� SHU� Vp� ULOHYDQWL�� VRQR�QRWHYROPHQWH� DJJUDYDWL� GDOOH� DVVRFLD]LRQL� VLQHUJLFKH� FKH�
TXHVWL�QHPDWRGL�LQVWDXUDQR�FRQ�GLYHUVL�IXQJKL�ILWRSDWRJHQL��5DJR]]LQR�H�G¶(UULFR��������H��QHO�
FDVR�GHO�SRPRGRUR��VL�SXz�DUULYDUH�DOOD�FRPSOHWD�GLVWUX]LRQH�GHOOD�FROWXUD���
,Q� VHJXLWR� DO� ULWLUR� GDO� FRPPHUFLR� GHO� EURPXUR� GL� PHWLOH�� ELRFLGD� FKH� YHQLYD� LPSLHJDWR�

DQQXDOPHQWH�QHOOD�VWUDJUDQGH�PDJJLRUDQ]D�GHJOL�DPELHQWL�SURWHWWL��OD�ULFHUFD�q�VWDWD�LQGLUL]]DWD�
YHUVR�OD�YDOXWD]LRQH�GL�VROX]LRQL�DOWHUQDWLYH�GL�ORWWD�DOOH�ILWRSDWLH��FRPH�OD�VRODUL]]D]LRQH�GHO�
WHUUHQR��OD�ELRIXPLJD]LRQH��R�O¶LPSLHJR�GL�FROWXUH�IXRUL�VXROR���R�GL�IRUPXODWL�FKLPLFL�GL�VLQWHVL�
DG�D]LRQH�IXPLJDQWH��7XWWDYLD��O¶DSSOLFD]LRQH�GL�IXPLJDQWL�H�QHPDWRFLGL�GL�VLQWHVL�QRQ�YRODWLOL��
FKH� DO� PRPHQWR� UDSSUHVHQWDQR� OD� VWUDWHJLD� GL� FRQWUROOR� SL�� XWLOL]]DWD�� VRQR� FDXVD� GL� XQR�
VTXLOLEULR�GHOOD�ELRVIHUD�WHOOXULFD�H�GL�XQ�FRVSLFXR�LPSDWWR�QHJDWLYR�VXOO¶DPELHQWH�H�VXOOD�VDOXWH�
GHOO¶XRPR� �RSHUDWRUL�� FRQVXPDWRUL�� UHVLGHQWL� H� DVWDQWL��� 3XUWXWWDYLD�� DQFKH� TXHVWH� VROX]LRQL��
QHOOH�VLWXD]LRQL�SL��GLIILFLOL��TXDOL�HOHYDWH�SRSROD]LRQL�LQL]LDOL��WHPSHUDWXUD�H�QDWXUD�GHO�WHUUHQR�
SL��FRQVRQH�DO�QHPDWRGH��SLDQWD�RVSLWH�SL��VXVFHWWLELOH��HWF����VRQR�ULVXOWDWH�VROR�SDU]LDOPHQWH�
HIILFDFL��,Q�WDOL�FDVL�q�SHUWDQWR�QHFHVVDULD�XQ¶LQWHJUD]LRQH�FRQ�DOWUH�VWUDWHJLH��SUHIHULELOPHQWH�D�
ULGRWWR�LPSDWWR�DPELHQWDOH��G¶(UULFR��������8Q¶XOWHULRUH�DOWHUQDWLYD�SRWUHEEH�HVVHUH�GDWD�GDOOD�
URWD]LRQH� FRQ� FROWXUH� QRQ� RVSLWL��PD� TXHVWD�� LQ� XQ¶RUWLFROWXUD� LQWHQVLYD� H� GL� QLFFKLD� GRYH� OH�
FROWXUH� VL� VXFFHGRQR� DQQR� GRSR� DQQR� H� GD� SL�� GHFHQQL�� q� XQD� SUDWLFD� LPSURSRQLELOH��
&RQVLGHUDWR�FKH�JOL� LQGLUL]]L� DWWXDOL� VRQR� IRUWHPHQWH�RULHQWDWL�YHUVR� VROX]LRQL�DPELHQWDOL�SL��
HFRFRPSDWLELOL�H� VRVWHQLELOL�SHU� L�FRQVXPDWRUL�H�JOL�RSHUDWRUL�DJULFROL��PROWH�DVSHWWDWLYH� VRQR�
ULSRVWH� VRSUDWWXWWR� QHOO¶XVR� GHL� PLFURUJDQLVPL� EHQHILFL�� GHJOL� HVWUDWWL� YHJHWDOL� H� GHOOH�
QDQRELRWHFQRORJLH��
,Q�TXHVWR�ODYRUR�VRQR�ULSRUWDWL�L�ULVXOWDWL�RWWHQXWL�QHOO¶DPELWR�GL�GXH�SURYH�GL�ORWWD��UHDOL]]DWH�

LQ�FRQWHPSRUDQHD�VX�GXH�GLYHUVH�YDULHWj�GL�SRPRGRUR��Solanum lycopersicum��H�LQ�GLIIHUHQWL�
DUHH�JHRJUDILFKH�� SHU�YDOXWDUH� O¶HIILFDFLD�GL� WUH� IRUPXODWL� D� EDVH�GHJOL� HVWUDWWL� YHJHWDOL�� TXDOL�
*DUODQG��2LNRV�H�7HTXLO��
*DUODQG�q�XQ�HVWUDWWR�G¶DJOLR��Allium sativum���ULFFR�GL�ROL�HVVHQ]LDOL��PHWDEROLWL�VHFRQGDUL���

WUD� TXHVWL� OD� VRVWDQ]D� SUHVHQWH� LQ� FRQFHQWUD]LRQH� PDJJLRUH� q� LO� GLVROIXUR� GL� GLDOOLOH�� 6YROJH�
XQ¶HIILFLHQWH�DWWLYLWj�GL�FRQWUROOR�GL�QHPDWRGL��IXQJKL�SDWRJHQL�H�LQVHWWL��.XWDZD�HW�DO����������
LQGXFH��LQROWUH��ELRVWLPROD]LRQH�H�UHVLVWHQ]D�QHOOH�SLDQWH��'¶$GGDEER�HW�DO����������In vitro�KD�
PRVWUDWR�DQFKH�D]LRQH�DQWLEDWWHULFD��'XUDLUDM�H�6ULQLYDVDQ����������
2LNRV� q� XQ� LQVHWWLFLGD� QDWXUDOH� D� EDVH� GL� D]DGLUDFWLQD� �HVWUDWWR� GDL� VHPL� GL� Azadirachta 

indica��� QRWR� DQFKH� SHU� OD� VXD� DWWLYLWj� QHPDWRFLGD� H�� SL�� OLPLWDWDPHQWH�� IXQJLFLGD�� 7UD� OH�
D]DGLUDFWLQH�TXHOOD�SL��HIILFDFH�H�SUHVHQWH�LQ�PDJJLRUH�TXDQWLWj�q�O¶D]DGLUDFWLQD�$��G¶(UULFR�HW�
DO����������1HJOL�LQVHWWL�q�VWDWD�GLPRVWUDWD�XQ¶D]LRQH�DQWLIHHGLQJ�H�GL�LQLEL]LRQH�GHOOD�PXWD��
7HTXLO�q�XQ�HVWUDWWR�DFTXRVR�GL�Quillaja saponaria�������ULFFR�GL�VDSRQLQH�H�JOXFRVLGL��FKH�

FRQWLHQH� DOWUHVu� DOJKH� EUXQH� ������ H� WDQQLQL� GL� FDVWDJQR� ������ /H� VDSRQLQH�� ROWUH� FKH� GD�
Quillaja�� VRQR� SURGRWWH� GD� QXPHURVH� SLDQWH� H� VYROJRQR� DWWLYLWj� QHL� FRQIURQWL� GL� IXQJKL�
SDWRJHQL�� PROOXVFKL�� EDWWHUL�� YLUXV�� LQVHWWL� H� QHPDWRGL�� ,QROWUH�� VWLPRODQR� OD� FUHVFLWD� H� OR�
VYLOXSSR�GHOOH�SLDQWH�H�SRWHQ]LDQR�OD�UHVLVWHQ]D�YHUVR�IDWWRUL�ELRWLFL�HG�DELRWLFL��.LQWLD��������
/H�FDUDWWHULVWLFKH�GHOOH�VDSRQLQH�GHOOD�Quillaja�H�OH�ORUR�SURSULHWj�IXQ]LRQDOL�VRQR�ULSRUWDWH�LQ�
XQ�UHFHQWH�ODYRUR��5HLFKHUW�HW�DO����������$OOR�VWDWR�DWWXDOH��QHVVXQR�GHL�SURGRWWL�FRPPHUFLDOL�
LPSLHJDWL�QHOOD�VSHULPHQWD]LRQH�ULVXOWD�HVVHUH�UHJLVWUDWR�SHU�LO�FRQWUROOR�GHL�QHPDWRGL��DQFKH�VH�
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SHU�DOFXQH�FROWXUH��SRPRGRUR�FRPSUHVR��q�VWDWR�UHJLVWUDWR�XQ�HVWUDWWR�G¶DJOLR��LQ�IRUPXOD]LRQH�
JUDQXODUH��1HPJXDUG�*UDQXOHV��HG�LQ�VRVSHQVLRQH�FRQFHQWUDWD��1HPJXDUG�6&����
/D� YDOXWD]LRQH� VXOO¶HIILFDFLD� GHL� GLIIHUHQWL� ELRIRUPXODWL� q� VWDWD� HIIHWWXDWD� LPSLHJDQGROL�

VLQJRODUPHQWH�H�DG�LQWHJUD]LRQH�GHO�9HOXP�3ULPH��LO�QHPDWRFLGD�DWWXDOPHQWH�SL��LPSLHJDWR�LQ�
RUWLFROWXUD��
�

0$7(5,$/,�(�0(72',�
8QD�SURYD�q�VWDWD�FRQGRWWD�LQ�XQD�VHUUD�IUHGGD�VLWD�DG�$GHOILD��%DUL�� LQ�XQ�WHUUHQR�GL�PHGLR�

LPSDVWR� WHQGHQWH� DO� VDEELRVR�� FROWLYDWR� SUHFHGHQWHPHQWH� D� ]XFFKLQR� �Cucurbita� pepo� YDU��
JLURPRQWLQD�� ULVXOWDWR�� D� ILQH� FLFOR�� JUDYHPHQWH� HG� XQLIRUPHPHQWH� LQIHVWDWR� GDO� QHPDWRGH�
JDOOLJHQR�M. incognita��3HU�OD�UHDOL]]D]LRQH�GHOOD�SURYD��OD�VXSHUILFLH�GHO�FDPSR�GL�FLUFD�����
P���VXSHUILFLH�WUDWWDWD������P���q�VWDWD�VXGGLYLVD�LQ����SDUFHOOH�GL�P����FLDVFXQD��P�����[�������
UHSOLFDWH���YROWH�H�GLVWULEXLWH�D�EORFFKL�UDQGRPL]]DWL��5&%�5DQGRPL]HG�&RPSOHWH�%ORFN���
,O� WUDSLDQWR� q� VWDWR� HVHJXLWR� LO� ��� OXJOLR� ����� FRQ� SLDQWLQH� GL� SRPRGRUR� �Solanum�

lycopersicum�� GHOOD� YDULHWj�1D[RV� )�� �WLSRORJLD� ³,QVDODWDUR´��� GLVSRVWH� LQ� ILOH� ELQDWH� �����P�
LQWHUELQD�� ���� P� GLVWDQ]D� WUD� OH� ILOH�� ���� P� LQWHUDVVH�� RVVLD� GLVWDQ]D� WUD� FHQWUR� ELQH�� SHU� XQ�
LQYHVWLPHQWR� GL� ��� SLDQWH�ILOD� ���� SLDQWH�ELQD�SDUFHOOD��� ,� ILODUL� VRQR� VWDWL� GLVSRVWL�
SDUDOOHODPHQWH�DO�ODWR�SL��OXQJR�GHOOD�SDUFHOOD�H�OH�SLDQWLQH��DOOR�VWDGLR�GL���IRJOLH�YHUH�� VRQR�
VWDWH� WUDSLDQWDWH� VXOOD� ILOD� DG� XQD� GLVWDQ]D� GL� ��� FP�� ,Q� WRWDOH� VRQR� VWDWH� XWLOL]]DWH� ����
SLDQWH�WHVL�� SDUL� D� ������ SLDQWH� WUDWWDWH� VX� ������ SLDQWH� GHO� FDPSR� SURYD�� ,O� PDWHULDOH� GL�
ULSURGX]LRQH��DFTXLVWDWR�GD�'LWWD� VSHFLDOL]]DWD�� HUD� VWDWR�DOOHYDWR� LQ�FRQWHQLWRUL�GL�SROLVWLUROR�
DOYHRODWL��&LQTXH�JLRUQL�GRSR�LO�WUDSLDQWR�VRQR�VWDWH�VRVWLWXLWH�OH�IDOODQ]H��FRPSOHVVLYDPHQWH����
VX�WXWWR�LO�FDPSR�GHOOD�SURYD��
,�IRUPXODWL�VRQR�VWDWL�DSSOLFDWL�DO�VXROR�LQ�GULS�LUULJDWLRQ��LQ�DVVHQ]D�GL�YHQWR�H�QHOOH�SULPH�

RUH�GHO�PDWWLQR�� FRVu� FRPH� ULSRUWDWR� LQ� WDEHOOD� ���3HU� O¶DSSOLFD]LRQH� L� GLYHUVL� IRUPXODWL� VRQR�
VWDWL� GLOXLWL� LQ� XQ� TXDQWLWDWLYR� GL� +�2� �������� /� +�2�KD�� VXIILFLHQWH� D� EDJQDUH�� ILQR� DOOD�
FDSDFLWj� GL� FDPSR�� L� SULPL� ��� FP� GL� SURIRQGLWj� GHO� VXROR�� /¶HURJD]LRQH� q� DYYHQXWD�
GLVWULEXHQGR�QHOOD�SULPD�IDVH�LO�����GL�+�2�HG�D�VHJXLUH�LO�����GL�+�2�FRQWHQHQWH�LO�SURGRWWR��
HG�LQILQH�LO�UHVWDQWH�����GL�VROD�+�2��
1HO�FRUVR�GHOOD�SURYD�VXOOH����SLDQWH�FHQWUDOL�GL�RJQL�SDUFHOOD�VRQR�VWDWH�HIIHWWXDWH� TXDWWUR�

UDFFROWH� VFDODUL� VHWWLPDQDOL� D� SDUWLUH� GDOO¶��� RWWREUH�� GDOOH� TXDOL� VRQR� VWDWH� DFTXLVLWH� OH�
SURGX]LRQL�� LO� QXPHUR� HG� LO� SHVR�PHGLR� GHOOH� EDFFKH�� /D� FDULFD� QHPDWRORJLFD� �XRYD� H� VWDGL�
JLRYDQLOL�GL�VHFRQGD�HWj��q�VWDWD�GHWHUPLQDWD�QHOOH�VLQJROH�SDUFHOOH�VXELWR�GRSR�O¶DOOHVWLPHQWR�
GHO�FDPSR�VSHULPHQWDOH�H��D�ILQH�SURYD��DOO¶DWWR�GHOO¶HVWLUSD]LRQH�GHOOH�SLDQWH���������*OL�VWDGL�
JLRYDQLOL�GL�VHFRQGD�HWj�VRQR�VWDWL�HVWUDWWL�GD�FDPSLRQL�GL�����P/�GL�WHUUHQR��ODVFLDWL�GHFDQWDUH�
SHU� �� JLRUQL�� FRQ� LO�PHWRGR� GHJOL� LPEXWL� GL�%DHUPDQQ�� /¶LQFUHPHQWR� GL� SRSROD]LRQH� q� VWDWR�
FDOFRODWR� GDO� UDSSRUWR� 3I�3L� �SRSROD]LRQH� ILQDOH�SRSROD]LRQH� LQL]LDOH��� *OL� LQGLFL� PHGL� GL�
LQIHVWD]LRQH� �,0,�� VRQR� VWDWL� FDOFRODWL� VXJOL� DSSDUDWL� UDGLFDOL�� DFFXUDWDPHQWH� HVWLUSDWL� GDO�
WHUUHQR� H� ODYDWL�� GHOOH� ��� SLDQWH� FHQWUDOL� HVWLUSDWH� GD� FLDVFXQD� SDUFHOOD�� *OL� ,0,� VRQR� VWDWL�
DWWULEXLWL�DOOH� VLQJROH�UDGLFL�XWLOL]]DQGR� OD� VFDOD�GL�=HFN�� ,QILQH��VRQR�VWDWL�SHVDWL�JOL�DSSDUDWL�
UDGLFDOL�H�OD�SDUWH�HSLJHD��ELRPDVVD��GHOOH����SLDQWH��
/D�VHFRQGD�SURYD�q�VWDWD�FRQGRWWD�VX�SRPRGRUR�D�JUDSSROR�FROWLYDWR�LQ�XQD�VHUUD�IUHGGD�VLWD�

QHO�FRPXQH�GL�9LWXOD]LR� �&DVHUWD��� LQ�XQ� WHUUHQR�GL�PHGLR� LPSDVWR� WHQGHQWH�DOO¶DUJLOORVR��/D�
FROWLYD]LRQH� GL� SRPRGRUR� q� VXEHQWUDWD� DG� XQ� FLFOR� GL� ODWWXJD� �Lactuga� sativa�� ULVXOWDWD� DOOD�
UDFFROWD� XQLIRUPHPHQWH� LQIHVWDWD� GDO� QHPDWRGH� JDOOLJHQR� M�� incognita�� 3HU� O¶HVSOHWDPHQWR�
GHOOD�VSHULPHQWD]LRQH��OD�VXSHUILFLH�GHO�FDPSR�GL�FLUFD�����PT��VXSHUILFLH� WUDWWDWD������P����q�
VWDWD�VXGGLYLVD� LQ����SDUFHOOH�GL�P����FLDVFXQD��P�����[�������UHSOLFDWH���YROWH�H�GLVWULEXLWH�D�
EORFFKL�UDQGRPL]]DWL��,O�WUDSLDQWR�q�VWDWR�HIIHWWXDWR�LO�����������VX�ILOH�ELQDWH�FRQ�SLDQWLQH�GL�
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SRPRGRUR�GHOOD�YDULHWj�6KLUHQ�)���WLSRORJLD�³&LOLHJLQR�D�JUDSSROR´��D�VYLOXSSR�LQGHWHUPLQDWR���
GLVSRVWH�LQ�ILOH�ELQDWH������P�LQWHUELQD������P�GLVWDQ]D�WUD�OH�ILOH������P�LQWHUDVVH��RVVLD�GLVWDQ]D�
WUD� FHQWUR� ELQH�� SHU� XQ� LQYHVWLPHQWR� GL� ��� SLDQWH�ILOD� ���� SLDQWH�ELQD�SDUFHOOD��� ,� ILODUL� VRQR�
VWDWL�GLVSRVWL�SDUDOOHODPHQWH�DO�ODWR�SL��OXQJR�GHOOD�SDUFHOOD�H�OH�SLDQWLQH�DOOR�VWDGLR�GL���IRJOLH�
YHUH��VRQR�VWDWH� WUDSLDQWDWH�VXOOD� ILOD�DG�XQD�GLVWDQ]D�GL����FP��,Q� WRWDOH�VRQR�VWDWH�XWLOL]]DWH�
����SLDQWH�WHVL��SDUL�D�������SLDQWH�WUDWWDWH�VX�������GHO�FDPSR�SURYD��4XDWWUR�JLRUQL�GRSR�LO�
WUDSLDQWR�VRQR�VWDWH�VRVWLWXLWH�OH�IDOODQ]H��FRPSOHVVLYDPHQWH����VX�WXWWR�LO�FDPSR�GHOOD�SURYD��
�

7DEHOOD����)RUPXODWL�XWLOL]]DWL��GRVL�G¶LPSLHJR�H�WHPSLVWLFD�GHL�WUDWWDPHQWL�
)RUPXODWL�LPSLHJDWL�

'RVL��QXPHUR�H�WHPSLVWLFD�GHL�WUDWWDPHQWL�7UDWWDPHQWL� 3ULQFLSLR�DWWLYR�H�
IRUPXOD]LRQH 

9HOXP�3ULPH� )OXRS\UDP�SXUR������������J�/���
VRVSHQVLRQH�FRQFHQWUDWD��6&��

�� DSSOLFD]LRQL� DOOD� GRVH� GL� ����J�KD��/D�
SULPD� �� JLRUQL� GRSR� LO� WUDSLDQWR� H� GRSR�
XOWHULRUL����JLRUQL�OD�VHFRQGD��

2LNRV���S+�2QH� $]DGLUDFWLQD�$����������J�/��
FRQFHQWUDWR�HPXOVLRQDELOH���
DFLGLILFDQWH� ���� $]RWR� XUHLFR��
����DQLGULGH�IRVIRULFD�3�2���
OLTXLGD�

�� DSSOLFD]LRQL� DOOD� GRVH� GL� ���� /�KD�� OD�
SULPD� �� JLRUQL� SUH�WUDSLDQWR� H� D� VHJXLUH�
GRSR� �� JLRUQL� OD� VHFRQGD�� OD� WHU]D� H� OD�
TXDUWD�DG�LQWHUYDOOR�GL����JJ��
/H� VROX]LRQL� VRQR� VWDWH� DFLGLILFDWH� FRQ�
S+�21(�ILQR�D�SRUWDUH�LO��S+�GHOO¶DFTXD�
GHO�SR]]R�GD�����D�����

7HTXLO���$VVRUE�S+�
����

Quillaja saponaria��������
DOJKH� EUXQH� �Ecklonia� VSS���
�������WDQQLQL�GL�FDVWDJQR�������
OLTXLGD���
DFLGLILFDQWH� �1� RUJDQLFR��
PLFURHOHPHQWL��&�RUJDQLFR���
OLTXLGD�

�� DSSOLFD]LRQL� DOOD� GRVH� GL� ��� /�KD�� /D�
SULPD� DO� WUDSLDQWR� H� OD� VHFRQGD� ��� JJ��
GRSR��/H� VROX]LRQL� VRQR� VWDWH� DFLGLILFDWH�
FRQ�$VVRUE� S+� ���� ILQR� D� SRUWDUH� LO� S+�
GHOO¶DFTXD�GHO�SR]]R�D�S+����
�

*DUODQG�� (VWUDWWR�G¶DJOLR���������
OLTXLGD�

�� DSSOLFD]LRQL�� OD�SULPD�DO� WUDSLDQWR� DOOD�
GRVH�GL���/�KD�H�OH�DOWUH�GXH��DOOH�GRVL�GL�
��/�KD��D�GLVWDQ]D�GL����JJ��

9HOXP� 3ULPH� ��
2LNRV���S+�2QH�

� ��DSSOLFD]LRQL��9HOXP�3ULPH�FRPH�VRSUD��
2LNRV� �� DSSOLFD]LRQL� D� GLVWDQ]D� D�
GLVWDQ]D� GL� ��� JLRUQL� D� SDUWLUH� GDO�
VHFRQGR�WUDWWDPHQWR�FRQ�LO�9HOXP��

9HOXP� 3ULPH� ��
7HTXLO���$VVRUE�S+�
����

� �� DSSOLFD]LRQL�� 9HOXP� 3ULPH� H� 7HTXLO�
FRPH� VRSUD�� /D� SULPD� DSSOLFD]LRQH� FRQ�
7HTXLO� q� VWDWD� HIIHWWXDWD� ��� JJ�� GRSR� LO�
VHFRQGR�WUDWWDPHQWR�FRQ�9HOXP�3ULPH���

9HOXP�3ULPH����
*DUODQG�

� �� DSSOLFD]LRQL�� 9HOXP� 3ULPH� H� *DUODQG�
FRPH� VRSUD�� /D� SULPD� DSSOLFD]LRQH� FRQ�
*DUODQG� q� VWDWD� HIIHWWXDWD����JJ�� GRSR� LO�
VHFRQGR� WUDWWDPHQWR� FRQ�9HOXP�3ULPH� H�
D�GLVWDQ]D�GL����JJ��OH�DOWUH�GXH��

&RQWUROOR� $FTXD� 1HVVXQ�WUDWWDPHQWR�
�

,�SURGRWWL�XWLOL]]DWL��OH�GRVL�H�PRGDOLWj�G¶LPSLHJR�HG�LO�ULOHYDPHQWR�GHL�GDWL�VRQR�DQDORJKL�D�
TXHOOL� ULSRUWDWL� QHOOD� SUHFHGHQWH� SURYD�� VRQR� VROR� SRVWLFLSDWL� GL� �� JLRUQL� LO� WUDSLDQWR�� OD�
WHPSLVWLFD� GHL� WUDWWDPHQWL� HG� LO� ULOHYDPHQWR� GHL� GDWL�� ,� SDUDPHWUL� UHODWLYL� DOOH� FDULFKH�
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QHPDWRORJLFKH��DJOL�,0,�HG�DL�SHVL�GHJOL�DSSDUDWL�UDGLFDOL�VRQR�VWDWL�ULOHYDWL�FRPH�ULSRUWDWR�SHU�
OD�SURYD�SUHFHGHQWH��
/¶DQDOLVL� VWDWLVWLFD� q� VWDWD� HVHJXLWD� XWLOL]]DQGR� LO� 6RIWZDUH� 6366� ������ ,� GDWL� VRQR� VWDWL�

DQDOL]]DWL� FRQ� O¶DQDOLVL� GHOOD� YDULDQ]D� �$QRYD�� H� OH� PHGLH� FRQIURQWDUH� XVDQGR� LO� WHVW� GL�
FRPSDUD]LRQH�PXOWLSOD��6WXGHQW�1HZPDQQ�.HXOV��FRQ�3ޒ��������
�

5,68/7$7,�
,�ULVXOWDWL�HPHUVL�GDOOD�YDOXWD]LRQH�GHOO¶HIILFDFLD�ILWRLDWULFD�GHL�IRUPXODWL�LPSLHJDWL��DSSOLFDWL�

VLQJRODUPHQWH�HG�LQ�FRPELQD]LRQH��VRQR�ULSRUWDWL�QHOOH�WDEHOOH�������SHU�OD�SULPD�SURYD��H�QHOOH�
WDEHOOH�������SHU�OD�VHFRQGD�SURYD��
�

�D�SURYD�
7XWWL� L� WUDWWDPHQWL� KDQQR� LQFLVR� VLJQLILFDWLYDPHQWH� VXOOH� SURGX]LRQL� IDFHQGR� UHJLVWUDUH�

VHQVLELOL�LQFUHPHQWL��GDO�������DO��������ULVSHWWR�DO�FRQWUROOR�QRQ�WUDWWDWR��7XWWDYLD��LO�QXPHUR�
GHOOH� EDFFKH� SURGRWWH� GDOOH� VLQJROH� SLDQWH� QRQ� q� ULVXOWDWR� VWDWLVWLFDPHQWH� GLIIHUHQWH� Qp� WUD� L�
WUDWWDPHQWL��Qp�WUD�TXHVWL�HG�LO�FRQWUROOR�QRQ�WUDWWDWR��3HU�TXDQWR�ULJXDUGD�LO�SHVR�GHOOH�EDFFKH�
QRQ� VRQR� HPHUVH� GLIIHUHQ]H� VLJQLILFDWLYH� WUD� L� WUDWWDPHQWL�PD� VROR� WUD� TXHVWL� HG� LO� FRQWUROOR�
�WDEHOOD�����
�

7DEHOOD����9DORUL�PHGL�GHOOH�SURGX]LRQL��QXPHUR�H�SHVR�GHOOH�EDFFKH�

7UDWWDPHQWL�

3URGX]LRQH��J�� %DFFKH�

3LDQWD� ,QFUHPHQWR���
�87. ����� 1XPHUR� 3HVR�

�J��

9HOXP�3ULPH� ������E� ����� ���D� ����E�

2LNRV���S+�2QH� ������E� ����� ���D� ����E�

7HTXLO���$VVRUE�S+����� ������E� ����� ���D� ����E�

*DUODQG�� ������E� ����� ���D� ����E�

9HOXP�3ULPH���2LNRV���S+�2QH� ������F� ����� ���D� ����E�

9HOXP�3ULPH���7HTXLO���$VVRUE�S+����� ������F� ����� ���D� ����E�

9HOXP�3ULPH���*DUODQG� ������F� ����� ���D� ����E�

&RQWUROOR��87.�� ������D� �� ���D� ���D�

,�GDWL�DIILDQFDWL�GDOOH�VWHVVH�OHWWHUH�VXOOH�FRORQQH�QRQ�VRQR�VWDWLVWLFDPHQWH�GLIIHUHQWL�WUD�ORUR��3�!��������
/H�PHGLH�VRQR�VWDWH�FRQIURQWDWH�XWLOL]]DQGR�LO�WHVW�GL�FRPSDUD]LRQH�PXOWLSOD��6WXGHQW�1HZPDQQ�.HXOV��
FRQ�3ޒ�������
�
,Q� ULVSRVWD� DL� VLQJROL� WUDWWDPHQWL� JOL� ,0,� VRQR� ULVXOWDWL� VLJQLILFDWLYDPHQWH� SL�� FRQWHQXWL�

ULVSHWWR� DO� FRQWUROOR�� LQROWUH�� VRQR� VWDWL� RWWHQXWL� YDORUL� GLPH]]DWL�� FRPSUHVL� IUD� ���� H� ����� QHO�
FDVR� LQ� FXL� O¶DSSOLFD]LRQH� GHO� 9HOXP� 3ULPH� q� VWDWD� LQWHJUDWD� GD� XQ� HVWUDWWR� YHJHWDOH�� 7DOH�
HYLGHQ]D�KD�WURYDWR�ULVSRQGHQ]D�QHOOD�ULGX]LRQH�GHOOH�SRSROD]LRQL�GHO�QHPDWRGH�ULVFRQWUDWD�D�
ILQH�SURYD� �GD������ D������ D� IURQWH�GHO� �����QHO� FRQWUROOR��� ,O� FDOR� q� VWDWR�PDJJLRUH�TXDQGR�
DOO
DSSOLFD]LRQH� GHO� QHPDWRFLGD� FKLPLFR� q� VHJXLWD� TXHOOD� GL� XQ� HVWUDWWR� YHJHWDOH� �GD� ����� D�
�������,Q�SDUWLFRODUH��D�VHJXLWR�GHL�WUDWWDPHQWL��PD�VRSUDWWXWWR�TXDQGR�DO�9HOXP�3ULPH�q�VWDWD�
DEELQDWD�XQ¶DSSOLFD]LRQH�GL�2LNRV�R�7HTXLO�� OH�SLDQWH�KDQQR�PRVWUDWR�XQ�PDJJLRUH� VYLOXSSR�
GHOOD�SDUWH�HSLJHD��PD�QRQ�GHOO¶DSSDUDWR�UDGLFDOH��WDEHOOD���
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7DEHOOD����,QGLFL�PHGL�GL�LQIHVWD]LRQH��,0,���FDULFKH�QHPDWRORJLFKH�ULVFRQWUDWH�DG�LQL]LR��3L��H�
ILQH��3I��SURYD�H�SHVR�GHOOH�SLDQWH�

7UDWWDPHQWL� ,0,� 3L� 3I�
,QFUHPHQWR�
SRSROD]LRQH�

3I�3L�

3HVR�PHGLR�SLDQWD��J��

3DUWH�HSLJHD� 5DGLFH�
�9HOXP�3ULPH� ������F�� �����D� �������F� ����� ���������EF� ���D�
�2LNRV���S+�2QH� ������EF� �����D�����������E� ����� ���������E� ���D�
�7HTXLO���$VVRUE�S+����� ������E� �����D� �������E� ����� ���������E� ���D�
�*DUODQG�� ������E� �����D� �������E� ����� ���������E� ���D�
�9HOXP�3ULPH���2LNRV���S+�2QH� ������G� �����D� �������G� ����� ���������F� ���D�
�9HOXP�3ULPH���7HTXLO���$VVRUE��
�S+�����

����G� ����D� ����G� ����� ���������F� ���D�

�9HOXP�3ULPH���*DUODQG� ������G� �����D� �������G� ����� ���������EF� ���D�
�&RQWUROOR� ������D� �����D� ������D� ����� ����������D� ���D�
,�GDWL�DIILDQFDWL�GDOOH�VWHVVH�OHWWHUH�VXOOH�FRORQQH�QRQ�VRQR�VWDWLVWLFDPHQWH�GLIIHUHQWL�WUD�ORUR��3�!��������
/H�PHGLH�VRQR�VWDWH�FRQIURQWDWH�XWLOL]]DQGR�LO�WHVW�GL�FRPSDUD]LRQH�PXOWLSOD��6WXGHQW�1HZPDQQ�.HXOV��
FRQ�3ޒ�������
�
,QROWUH�� VXELWR� GRSR� L� WUDWWDPHQWL� H� QHL� ��� JLRUQL� D� VHJXLUH�� QRQ� q� VWDWR� RVVHUYDWR� DOFXQ�

IHQRPHQR�GL�ILWRWRVVLFLWj��
/¶DQGDPHQWR�FOLPDWLFR�VWDJLRQDOH�ILQR�DOOD�ILQH�GHO�FLFOR�YHJHWDWLYR�GHO�SRPRGRUR�q�ULVXOWDWR�

DO�GL�VRSUD�GHOOH�PHGLH�VWDJLRQDOL��FRQ�WHPSHUDWXUH�VXSHULRUL�DL��������&�FKH�QRQ�DUUHVWDQR�OR�
VYLOXSSR�GL�M��incognita���
�

�D�SURYD�
,� ULVXOWDWL� ULSRUWDWL� LQ� WDEHOOD� �� HYLGHQ]LDQR� FKH� OH� GLYHUVH� WLSRORJLH� G¶LQWHUYHQWR�� SXU�

GLYHUVLILFDQGRVL�VWDWLVWLFDPHQWH�ULVSHWWR�DO�FRQWUROOR��QRQ�VL�GLIIHUHQ]LDQR�WUD�ORUR�LQ�UHOD]LRQH�
DOOH� SURGX]LRQL�� DO� QXPHUR� GHL� JUDSSROL� HG� DO� SHVR� GHOOH� EDFFKH� SURGRWWH�GDOOH� SLDQWH� D� ILQH�
SURYD�� /¶HFFH]LRQH� q� GDWD� GDO� QXPHUR� GHOOH� EDFFKH� UDFFROWH� FKH� QRQ� VL� q� GLYHUVLILFDWR� Qp�
DOO¶LQWHUQR�GHL�WUDWWDPHQWL�Qp�WUD�TXHVWL�HG�LO�FRQWUROOR��
�
7DEHOOD����9DORUL�PHGL�GHOOH�SURGX]LRQL��QXPHUR�H�SHVR�GHOOH�EDFFKH��

7UDWWDPHQWL�
3URGX]LRQH��J�� *UDSSROL� %DFFKH�

3LDQWD� ,QFUHPHQWR���
�87. ����� Q�� Q�� 3HVR��J��

9HOXP�3ULPH� ������E� ����� �����E� ���������D� �����E�
2LNRV���S+�2QH� ������E� ����� �����E� ���������D� �����E�
7HTXLO���$VVRUE�S+����� ������E� ����� �����E� ���������D� �����E�

*DUODQG�� ������E� ����� �����E� ���������D� �����E�
9HOXP� 3ULPH� �� 2LNRV� ��
S+�2QH�

������E� ����� �����E� ���������D� �����E�

9HOXP� 3ULPH� �� 7HTXLO� ��
$VVRUE�S+�����

������E� ����� �����E� ��������D� ����E�

9HOXP�3ULPH���*DUODQG� ������E� ����� �����E� ��������D� �����E�
&RQWUROOR� ������D� �� �����D� ��������D� �����D�
,�GDWL�DIILDQFDWL�GDOOH�VWHVVH�OHWWHUH�VXOOH�FRORQQH�QRQ�VRQR�VWDWLVWLFDPHQWH�GLIIHUHQWL�WUD�ORUR��3�!��������
/H�PHGLH�VRQR�VWDWH�FRQIURQWDWH�XWLOL]]DQGR�LO�WHVW�GL�FRPSDUD]LRQH�PXOWLSOD��6WXGHQW�1HZPDQQ�.HXOV��
FRQ�3ޒ�������
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'DOOD�WDEHOOD���HPHUJH�FKH�O¶,0,�KD�VXELWR�XQD�ULGX]LRQH�GHO�JUDGR�G¶DWWDFFR��VWDWLVWLFDPHQWH�
VLJQLILFDWLYR�� VROR� ODGGRYH� q� VWDWR� DSSOLFDWR� LO� IRUPXODWR� FKLPLFR�� GD� VROR� R� LQWHJUDWR� GDJOL�
HVWUDWWL� YHJHWDOL�� ,� OLYHOOL� GL� SRSROD]LRQH� D� ILQH� SURYD� �GD� ����� D� ����� D� IURQWH� GHO� ����� QHO�
FRQWUROOR��VRQR�ULVXOWDWL�VWDWLVWLFDPHQWH�VLJQLILFDWLYL�LQ�WXWWH�OH�WLSRORJLH�G¶LQWHUYHQWR��DQFKH�SHU�
TXHVWR�SDUDPHWUR�OD�PDJJLRUH�ULGX]LRQH�VL�q�DYXWD�TXDQGR�DOO¶DSSOLFD]LRQH�GHO�9HOXP�3ULPH�q�
VHJXLWD�TXHOOD�GL�XQ�HVWUDWWR�YHJHWDOH��,QILQH��PHQWUH�OD�ELRPDVVD�GHOOD�SDUWH�HSLJHD�GHOOH�SLDQWH�
KD� IDWWR� UHJLVWUDUH� XQR� VYLOXSSR� VWDWLVWLFDPHQWH� VXSHULRUH� DO� FRQWUROOR�PD� QRQ�GLYHUVLILFDELOH�
QHOO¶DPELWR�GHL�WUDWWDPHQWL��LO�SHVR�GHJOL�DSSDUDWL�UDGLFDOL�QRQ�KD�VXELWR�DOFXQD�YDULD]LRQH��
$QFKH� LQ� TXHVWD� SURYD� QRQ� VRQR� VWDWL� RVVHUYDWL� IHQRPHQL� GL� ILWRWRVVLFLWj� H� OH� WHPSHUDWXUH�

VRQR�ULVXOWDWH�DO�GL�VRSUD�GHOOH�PHGLH�VWDJLRQDOL��
�

7DEHOOD����,QGLFL�PHGL�GL�LQIHVWD]LRQH��,0,���FDULFKH�QHPDWRORJLFKH�ULVFRQWUDWH�DG�LQL]LR��3L��H�
ILQH��3I��SURYD�H�SHVR�GHOOH�SLDQWH�

7UDWWDPHQWL�

�
,0,�

&DULFD�
QHPDWRORJLFD�
ILQH�SURYD��

�3I��

,QFUHPHQWR�
SRSROD]LRQH�

3I�3L�

3HVR�PHGLR�SLDQWD�
�J��

3DUWH�HSLJHD� 5DGLFH�
�9HOXP�3ULPH� ����E� ����EF� ����� ������E� ���D�
�2LNRV���S+�2QH� ����DE� ����E� ����� ������E� ���D�

�7HTXLO� ����E� ����E� ����� ������E� ���D�

�*DUODQG�� ����E� ����E� ����� ������E� ���D�

�9HOXP�3ULPH���2LNRV���������������
�S+�2QH� ����E� ���F� ����� ������E� ���D�

�9HOXP�3ULPH���7HTXLO� ����E� ���F� ����� ������E� ���D�

�9HOXP�3ULPH���*DUODQG� ����E� ���F� ����� ������E� ���D�

�&RQWUROOR� ����D� ����D� ����� ������D� ���D�

,�GDWL�DIILDQFDWL�GDOOH�VWHVVH�OHWWHUH�VXOOH�FRORQQH�QRQ�VRQR�VWDWLVWLFDPHQWH�GLIIHUHQWL�WUD�ORUR��3�!��������
/H�PHGLH�VRQR�VWDWH�FRQIURQWDWH�XWLOL]]DQGR�LO�WHVW�GL�FRPSDUD]LRQH�PXOWLSOD��6WXGHQW�1HZPDQQ�.HXOV��
FRQ�3ޒ�������
�

&21&/86,21,�
$OOD� OXFH� GL� XQD� VHPSUH� SL�� FUHVFHQWH� HG� DWWHQWD� OHJLVOD]LRQH� VXOO¶XVR� GHOOH� PROHFROH�

FKLPLFKH� GL� VLQWHVL� H� GHO�PDJJLRUH� LQWHUHVVH� YHUVR� O¶DPELHQWH� H� OD� VDOYDJXDUGLD� GHOOD� VDOXWH�
GHOO¶XRPR�� JOL� LQGLUL]]L� DWWXDOL� VXOOD� GLIHVD� GHOOH� FROWXUH� WHQGRQR� D� ULFHUFDUH� DOWHUQDWLYH� HFR�
FRPSDWLELOL�� ,Q� TXHVWD� GLUH]LRQH� XQ� VRVWDQ]LDOH� H� IDWWLYR� FRQWULEXWR� SXz� HVVHUH� GDWR�
GDOO¶LPSLHJR� GL� WHFQLFKH� DOWHUQDWLYH� D� ULGRWWR� LPSDWWR� DPELHQWDOH�� GDO� SRWHQ]LDPHQWR� GHOOR�
VWDWR� GL� VDOXWH� GHOOH� SLDQWH� FKH� DFTXLVLVFRQR� PDJJLRUH� UHVLVWHQ]D� DOOH� DYYHUVLWj� ELRWLFKH� HG�
DELRWLFKH��H�GDO�PLJOLRUDPHQWR�GHOOD�IHUWLOLWj�GHL�VXROL��4XHVWD�VWUDWHJLD�SXz�HVVHUH�SHUVHJXLWD�
DWWUDYHUVR�DSSURFFL�GLYHUVL�TXDOL��LPSLHJR�GL�VRVWDQ]H�RUJDQLFKH��FKH��WUD�O¶DOWUR��KDQQR�DQFKH�
XQ¶D]LRQH�GL�FRQWHQLPHQWR�GHL�QHPDWRGL�ILWRSDUDVVLWL��FRPSRVWL�GL�RULJLQH�YHJHWDOH�H�FRQVRU]L�
GL�PLFURUJDQLVPL��6ROX]LRQL�TXHVWH�FKH��ROWUH�DG�HVVHUH�LQGLUL]]DWH�GLUHWWDPHQWH�DOO¶RUJDQLVPR�
EHUVDJOLR�� DSSRUWDQR� DO� VXROR� HG� DOOH� SLDQWH� TXHOOH� PRGLILFD]LRQL� DWWH� D� IDYRULUH�� FRQ� D]LRQL�
DFFHVVRULH��O¶DVVRUELPHQWR�GHJOL�HOHPHQWL�QXWULWLYL�HG�D�FRUUHJJHUH�DQRPDOLH�GL�WLSR�ILVLRORJLFR�
�G¶(UULFR�HW�DO��������'¶$GGDEER�HW�DO����������8QD�UHOD]LRQH�PROWR�VWUHWWD�H� LQWHUFRQQHVVD�q�
TXHOOD� WUD� OD� VRVWDQ]D� RUJDQLFD� HG� L� PLFURUJDQLVPL� FKH� VL� VYLOXSSDQR� GXUDQWH� L� SURFHVVL� GL�
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GHJUDGD]LRQH� �&KDYDUULD�&DUYDMDO� HW� DO��� ������� L� TXDOL� FRQWULEXLVFRQR� D� PRGLILFDUH� OH�
FRQGL]LRQL�ELRWLFKH��FKLPLFKH�H�ILVLFKH�GHO�VXROR��e�RYYLR�FKH�WDOL�VWUDWHJLH�G¶LQWHUYHQWR�VRQR�
SL��WHFQLFKH�H�SHUWDQWR�YDQQR�DGDWWDWH�DQFKH�QHOOD�VFHOWD�GHOOH�JLXVWH� LQWHJUD]LRQL�FKH��ROWUH�D�
PLJOLRUDUH� OH� SHUIRUPDQFH� ILWRLDWULFKH� SRWUHEEHUR� GHWHUPLQDUH� HIIHWWL� VLQHUJLFL� �&KLWZRRG��
������6RSSHOVD�HW�DO����������
,�ULVXOWDWL�HPHUVL�GDOOH�VSHULPHQWD]LRQL�FRQGRWWH��D�FRQIHUPD�GHOOH�EXRQH�SURVSHWWLYH�PHVVH�

LQ�ULOLHYR�LQ�QXPHURVH�DOWUH�UHIHUHQ]H�VFLHQWLILFKH��KDQQR�HYLGHQ]LDWR�FKH�L�WUH�HVWUDWWL�YHJHWDOL�
YDOXWDWL� VRQR� LQ� JUDGR� GL� DVVLFXUDUH�� ULVSHWWR� DO� FRQWUROOR� QRQ� WUDWWDWR�� XQ� VLJQLILFDWLYR�
LQFUHPHQWR�GHOOH�SURGX]LRQL�HG�XQ�DSSUH]]DELOH�FRQWHQLPHQWR�GHOOH�LQIHVWD]LRQL�GHL�QHPDWRGL�
JDOOLJHQL� FRQ� ULVXOWDWL� PROWR� YLFLQL� D� TXHOOL� RWWHQXWL� GDO� SURGRWWR� FKLPLFR� GL� ULIHULPHQWR��
'LVFUHWL� LQFUHPHQWL�VRQR�VWDWL�UHJLVWUDWL� LQ�WHUPLQL�GL�VYLOXSSR�GHOOD�ELRPDVVD�HSLJHD��PD�QRQ�
GHOO¶DSSDUDWR� UDGLFDOH�� 4XHVWR� ULVFRQWUR�� DSSDUHQWHPHQWH� QHJDWLYR�� GHULYD� GHO� IDWWR� FKH�
O¶LQFUHPHQWR� GHO� SHVR� GHOOH� UDGLFL� GHOOH� SLDQWH� QRQ� WUDWWDWH� q� GRYXWR� DL� YROXPLQRVL� QRGXOL�
SUHVHQWL�VXJOL�DSSDUDWL�UDGLFDOL�H�QRQ�DO�ORUR�QRUPDOH�VYLOXSSR��
/¶HIILFDFLD� GL� TXHVWL� IRUPXODWL� QDWXUDOL� q� ULVXOWDWD� SRWHQ]LDWD� TXDQGR� YHQJRQR� DSSOLFDWL� DG�

LQWHJUD]LRQH� GHO� IRUPXODWR� FKLPLFR��4XHVWD�PHWRGLFD� DSSOLFDWLYD� q� DSSDUVD� SHUz� YDOLGD� VROR�
QHOOD� SULPD� SURYD� GRYH� OH� SRSROD]LRQL� GL� SDUWHQ]D� GHO� QHPDWRGH� FHFLGRJHQR� HUDQR� DOTXDQWR�
HOHYDWH� H� OD� QDWXUD� GHO� WHUUHQR� SL�� DGDWWD� DOOD� ULSURGX]LRQH� GHO� QHPDWRGH�� $OWUL� SDUDPHWUL�
IRQGDPHQWDOL� SHU� YDOXWDUH� OD� QHFHVVLWj� GL� HIIHWWXDUH� XQ¶DSSOLFD]LRQH� DG� LQWHJUD]LRQH� VRQR� OD�
OXQJKH]]D� GHO� FLFOR� SURGXWWLYR� GHOOD� FROWXUD� H� OD� VXVFHWWLELOLWj� GHOOD� SLDQWD� RVSLWH�� ,Q� DOWUH�
SDUROH��VH�OD�FROWXUD�KD�XQ�FLFOR�PHGLR�OXQJR��q�RVSLWH�SUHIHULWD�GDO�QHPDWRGH�HG�q�LQ�SUHVHQ]D�
GL�HOHYDWH�SRSROD]LRQL�GL�SDUWHQ]D�H�GL�XQ�WHUUHQR�IDYRUHYROH�DOOD�ULSURGX]LRQH�GHO�QHPDWRGH��
XQ� VHFRQGR� LQWHUYHQWR� VL� UHQGH� QHFHVVDULR�� 4XHVWH� VFHOWH� WHFQLFKH� PHULWDQR� XQ¶DWWHQWD�
YDOXWD]LRQH�GD�SDUWH�GL�WHFQLFL�HG�RSHUDWRUL�DJULFROL��FKH�TXDVL�VHPSUH�YLHQH�WUDVFXUDWD���
*OL� HVWUDWWL� YHJHWDOL� XWLOL]]DWL� LQ� TXHVWR� VWXGLR� KDQQR� PROWHSOLFL� SURSULHWj�� TXDOL� HIILFDFLD�

YHUVR� DOWUL� WDUJHW�� HIIHWWL� DJURQRPLFL� VXOOD� FUHVFLWD� GHOOH� FROWXUH�� UHVLVWHQ]D� D� VWUHVV� ELRWLFL� H�
DELRWLFL�GHOOH�SLDQWH��FKH�VL�DJJLXQJRQR�DOOH� ORUR�SHUIRUPDQFH�QHPDWRFLGH��3HUWDQWR�� OD�VFHOWD�
GHO�IRUPXODWR�GD�LPSLHJDUH�GHYH�QHFHVVDULDPHQWH�WHQHU�FRQWR�DQFKH�GHOOH�SULQFLSDOL�DYYHUVLWj�
GHOOD� FROWXUD� FKH� VL� LQWHQGH� LPSLDQWDUH�� /¶D]DGLUDFWLQD� �2LNRV�� QH� q� GD� HVHPSLR� SHU� OD� VXD�
D]LRQH��QRWD�GD�ROWUH�XQ�FLQTXDQWHQQLR��YHUVR�JOL�LQVHWWL�GDQQRVL��
%LVRJQD�FRPXQTXH�SUHFLVDUH�FKH�SHU�TXHVWL�IRUPXODWL��GRWDWL�GL�EUHYH�SHUVLVWHQ]D�H�DG�D]LRQH�

SUHYDOHQWHPHQWH�QHPDWRVWDWLFD��*LDFRPHWWL�HW�DO���������GDWL�2PH[�QRQ�SXEEOLFDWL���O¶HIILFDFLD�
QRQ� SXz� HVVHUH� FRQVHJXLWD� FRQ� XQD� VLQJROD� DSSOLFD]LRQH�� LQ� TXDQWR� QRQ� VRQR� LQ� JUDGR� GL�
SURGXUUH�O¶HIIHWWR�GL�UDSLGR�DEEDWWLPHQWR�GHOOH�SRSROD]LRQL�FRPH�L�S�D��GL�VLQWHVL�FKH�DJLVFRQR�
VXO�VLVWHPD�QHUYRVR��&RQVLGHUDWD�OD�YDOLGLWj�WHFQLFD�GHL�WUH�HVWUDWWL�YHJHWDOL�HG�LO�ORUR�IDYRUHYROH�
LPSDWWR�VXOO¶DPELHQWH��VH�QH�FRQVLJOLD�O¶LPSLHJR�VRSUDWWXWWR�LQ�UHJLPH�GL�SURGX]LRQL�ELRORJLFKH�
HG�LQWHJUDWH��8Q�DEELQDPHQWR�GL�GXH�ELRIRUPXODWL�SRWUHEEH�JDUDQWLUH�EXRQH�ULVSRVWH�WHFQLFKH�H��
FRQ� OD� GLYHUVLILFD]LRQH�GHL� VXRL� FRPSRQHQWL�� UHQGHUH�SL��GLIILFLOH� O¶LVWDXUDUVL� GL� IHQRPHQL�GL�
UHVLVWHQ]D�� )XWXUH� LQGDJLQL� SRWUHEEHUR� LQWHUHVVDUH� O¶LQWHJUD]LRQH� GL� HVWUDWWL� YHJHWDOL� FRQ�
PLFURUJDQLVPL�H�VRVWDQ]D�RUJDQLFD��
�

5LQJUD]LDPHQWL�
6L�ULQJUD]LDQR�OH�$]LHQGH�)HUWHQLD��2PH[�H�2[RQ�HG�L�&HQWUL�GL�6DJJLR�$JURVHUYLFH�H�%LRIDUP�
SHU�LO�FRQWULEXWR�HFRQRPLFR�H�WHFQLFR�IRUQLWR�SHU�OD�UHDOL]]D]LRQH�GHOOH�SURYH��
�
�

�
�
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&KDQJHV� LQ� SRSXODWLRQV� RI� PLFURRUJDQLVP� DVVRFLDWHG� ZLWK� RUJDQLF� DPHQGDPHQWV� DQG�
EHQ]DOGH\GH�WR�FRQWURO�SODQW�SDUDVLWLF�QHPDWRGHV��Nematologica��������������
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G¶(UULFR� )�3��� /DPEHUWL� )��� &DSHOOD� $��� *XDUQRQH� $��� ������ 2LNRV� XQD� VROX]LRQH� QDWXUDOH�
FRQWUR�L�QHPDWRGL�ILWRSDUDVVLWL��Sipcam�����
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