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�����,$%�1HZVOHWWHU 

&DOLIRUQLD�)UXLW�7UHH��1XW�7UHH��DQG�
*UDSHYLQH�,PSURYHPHQW�$GYLVRU\�%RDUG�

&$/,)251,$�'(3$570(17�2)�)22'�$1'�$*5,&8/785(�5(*�
,675$7,21�$1'�&(57,),&$7,21�6(59,&(6� 
,Q�RUGHU�WR�SURYLGH�H[WUD�DVVXUDQFH�WR�JURZHUV�WKDW�VSHFLILF�W\SHV�RI�QXUVHU\�VWRFN�DUH�PHHW�
LQJ�D�KLJKHU�VWDQGDUG�RI�SHVW�DQG�GLVHDVH�FOHDQOLQHVV��&')$
V�1XUVHU\�6HUYLFHV�3URJUDP�FRRU�
GLQDWHV� 5HJLVWUDWLRQ� DQG�RU� &HUWLILFDWLRQ� SURJUDPV� IRU� VL[� GLIIHUHQW� W\SHV� RI� QXUVHU\� VWRFN��
7KHVH�5HJLVWUDWLRQ� DQG�&HUWLILFDWLRQ� 3URJUDPV� DUH� IXQGHG� E\� IHHV� SDLG� E\� SURJUDP�SDUWLFL�
SDQWV� 

7KH�1XUVHU\��6HHG��DQG�&RWWRQ�3URJUDP�SURYLGHV�YROXQWDU\�UHJLVWUDWLRQ�DQG�FHUWLILFDWLRQ�VHU�
YLFHV�IRU�WKH�IROORZLQJ��DYRFDGR��GHFLGXRXV�IUXLW�DQG�QXW�WUHVV��JUDSHYLQH��SRPH�IUXLW�WUHHV��
VHHG�JDUOLF��DQG�VWUDZEHUU\�QXUVHU\�VWRFN� 
 

352*5$06�6833257('�%<�7+(�,$%� 

'(&,'8286�)58,7�	�187�75((�5(*,675$7,21�	�&(57,),&$7,21 

'HFLGXRXV�IUXLW�DQG�QXW�WUHHV�PD\�EH�UHJLVWHUHG�IRU�WKH�SXUSRVH�RI�SURYLGLQJ�URRWVWRFN�DQG�
VFLRQ� VRXUFHV� IRU� WKH� SURSDJDWLRQ� RI� FHUWLILHG� QXUVHU\� VWRFN�ZKHQ� LQVSHFWHG� DQG� WHVWHG� IRU�
UHJXODWHG�GLVHDVHV��VXFK�DV�3UXQH�GZDUI�YLUXV�DQG�3UXQXV�QHFURWLF�ULQJVSRW�YLUXV��� 

320(�)58,7�75((�5(*,675$7,21�$1'�&(57,),&$7,21� 

3RPH�IUXLW�WUHHV�PD\�EH�UHJLVWHUHG�IRU�WKH�SXUSRVH�RI�SURYLGLQJ�URRWVWRFN�DQG�VFLRQ�
VRXUFHV�IRU�WKH�SURSDJDWLRQ�RI�FHUWLILHG�QXUVHU\�VWRFN�ZKHQ�LQVSHFWHG�DQG�WHVWHG�IRU�
VSHFLILF�YLUXV�GLVHDVHV�DQG�RWKHU�SHVWV� 

*5$3(9,1(�5(*,675$7,21�	�&(57,),&$7,21 

7KH�*UDSHYLQH�5HJLVWUDWLRQ�	�&HUWLILFDWLRQ�3URJUDP�SURYLGHV� IRU� WKH� WHVWLQJ�RI�VRXUFH�YLQHV�
IRU�VLJQLILFDQW�JUDSH�SDWKRJHQV��VXFK�DV�*UDSHYLQH� IDQOHDI�YLUXV��*UDSHYLQH� OHDIUROO�YLUXVHV��
*UDSHYLQH� UHG� EORWFK� YLUXV� DQG� WRPDWR� ULQJVWSRW� YLUXV�� 5HJLVWHUHG� VRXUFHV� DQG� FHUWLILHG�
QXUVHU\�VWRFN�DUH�LQVSHFWHG�E\�&')$�VWDII�DQG�PDLQWDLQHG�E\�WKH�SDUWLFLSDQW�LQ�D�PDQQHU�WR�
SURWHFW�WKHP�IURP�H[SRVXUH�WR�UHJXODWHG�GLVHDVHV� 
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7UHH 
 

'DYLG�*LOFKULVW 
���������-���� 
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$QGUHZ�-RQHV� 
���������-���� 
*UDSHYLQH 

 
%HQMDPLQ�.DHVHNDPS 

���������-���� 
*UDSHYLQH 

 
'HQLVH�0RRUH 
���-���-���� 

7UHH 
 

6HDQ�'D\\DQL 
,$%�0DQDJHU 
���������-���� 

&DOLIRUQLD�)UXLW�7UHH��1XW�7UHH�DQG� 
*UDSHYLQH�,PSURYHPHQW�$GYLVRU\�%RDUG 
 
)$&�� ������ 7KH� VHFUHWDU\�� XSRQ� FRQVXOWDWLRQ�ZLWK� WKH� SRPH� DQG�
VWRQH�IUXLW�WUHH��QXW�WUHH��ROLYH�WUHH��DQG�JUDSHYLQH�QXUVHU\�LQGXV�
WU\��VKDOO�DSSRLQW�D�ERDUG�WR�DVVLVW�DQG�DGYLVH�KLP�RU�KHU�FRQFHUQ�
LQJ�WKH�LPSOHPHQWDWLRQ�RI�WKLV�DUWLFOH� 
 
0HPEHUVKLS� RQ� WKH� ERDUG� VKDOO� FRQVLVW� RI� ��� UHSUHVHQWDWLYHV�� D�
PDMRULW\�RI�ZKRP�DUH� OLFHQVHG�SURGXFHUV�RI�SRPH��VWRQH��QXW��RO�
LYH��DQG�JUDSH�QXUVHU\�VWRFN��EXW�DOVR�XVHUV�DQG�D�SXEOLF�PHPEHU�
DV�IROORZV� 
��� 7ZR� HDFK� IURP� WKH� VWRQH� IUXLW� �LQFOXGLQJ� DOPRQGV�� DQG� QXW�

�RWKHU�WKDQ�DOPRQG��LQGXVWULHV�� 
��� )RXU�IURP�WKH�JUDSH�LQGXVWU\� 
��� 2QH�HDFK�IURP�WKH�SRPH�IUXLW�DQG�ROLYH�LQGXVWULHV�� 
��� 2QH�SXEOLF�UHSUHVHQWDWLYH� 
 
%RDUG�PHPEHUV� VKDOO� UHSUHVHQW� DOO� DUHDV� RI� WKH� VWDWH� LQYROYHG� LQ�
WKH�SURGXFWLRQ�RI�SRPH�DQG�VWRQH�IUXLW�WUHHV��QXW�WUHHV��ROLYH�WUHHV��
DQG�JUDSHYLQHV� 
 
7KH�PHPEHUV�RI�WKH�ERDUG�VKDOO�VHUYH�IRU�IL[HG�WHUPV�RI�XS�WR�WZR�
\HDUV�� 7KH� VHFUHWDU\�� XSRQ� QRPLQDWLRQ� E\� WKH� LQGXVWU\��PD\� DS�
SRLQW� D�PHPEHU� IRU� WKUHH� FRQVHFXWLYH� WHUPV�� 7KH� VHFUHWDU\� VKDOO�
UHDSSRLQW�QR�PRUH�WKDQ�HLJKW�RI�WKH�WKHQ-FXUUHQW�PHPEHUV�RI�WKH�
ERDUG�ZLWKLQ�D�WZR-\HDU�SHULRG� 
 
7KH�ERDUG�VKDOO�PHHW�DW�OHDVW�WZLFH�D�\HDU��7KH�FKDLU�RU�WKH�VHFUH�
WDU\�PD\�FDOO�DQ\�RWKHU�PHHWLQJ�ZKHQ� LW� LV�GHHPHG�QHFHVVDU\�E\�
RQH�RU�ERWK�RI�WKHP��(DFK�PHPEHU�VKDOO�EH�DOORZHG�SHU�GLHP�DQG�
PLOHDJH�LQ�DFFRUGDQFH�ZLWK�'HSDUWPHQW�RI�+XPDQ�5HVRXUFHV�UXOHV�
IRU�DWWHQGLQJ�DQ\�PHHWLQJ�RI�WKH 
ERDUG� 
 
7KH�ERDUG� VKDOO� UHYLHZ�DQG�PDNH� UHFRPPHQGDWLRQV� WR� WKH�VHFUH�
WDU\�FRQFHUQLQJ�WKH�RQJRLQJ�RSHUDWLRQV�RI�WKH�GHSDUWPHQW�DQG�WKH�
8QLYHUVLW\�RI�&DOLIRUQLD�SHUWDLQLQJ�WR�WKLV�DUWLFOH��7KLV�VKDOO�LQFOXGH 
DGYLFH�RQ� ILVFDO� H[SHQGLWXUH�� DVVHVVPHQWV�QHHGHG� WR� FRYHU� FRVWV��
DQG�SURSRVDOV�FRQFHUQLQJ�WKH�GHYHORSPHQW�RI�SODQWLQJ�PDWHULDOV� 

 
 
)RU�LQIRUPDWLRQ�RQ�%RDUG�0HPEHUµV�UHSUHVHQWDWLYH�XVH�OLQN�EHORZ� 
 
KWWSV���ZZZ�FGID�FD�JRY�SODQW�SH�QVF�GRFV�LDE�,$%B%RDUGB0HPEHUV�SGI 
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Producers 
High quality Fruit, 

Nut, Olive Tree and 
Grapevine nursery 

stock 

 

:KR� 3D\V� WKH� 1XUVHU\� 6WRFN� $VVHVVPHQW� DQG� +RZ� LV� LW�
8VHG" 
 
 
7KH� &DOLIRUQLD� )UXLW� 7UHH�� 1XW� 7UHH�� DQG� *UDSHYLQH� ,PSURYHPHQW� $GYLVRU\� %RDUG� �,$%��

ZDV�HVWDEOLVKHG�LQ������WR�SURPRWH�SURGXFWLRQ�RI�KLJK�TXDOLW\�WUHH�DQG�JUDSHYLQH�QXUVHU\�

VWRFN��DQG�WR�KHOS�GHYHORS�DQG�SURPRWH�FRQVXPHU�HGXFDWLRQ��7KH�,$%�LV�IXQGHG�WKURXJK�D�

���DQQXDO� DVVHVVPHQW�RQ�JURVV� VDOHV�SDLG�E\�SURGXFHUV� RI� GHFLGXRXV�SRPH�DQG� VWRQH�

IUXLW�WUHH��QXW�WUHH��DQG�JUDSHYLQH�QXUVHU\�VWRFN� 

6HFWLRQ����RI�WKH�)RRG�DQG�$JULFXOWXUDO�&RGH��)$&��GHILQHV�VHOO�WR�LQFOXGH��³RIIHU�IRU�VDOH��

H[SRVH�IRU�VDOH��SRVVHVV�IRU�VDOH��H[FKDQJH��EDUWHU��RU�WUDGH�´�7KHUHIRUH��WKH�DVVHVVPHQW�

LV�UHTXLUHG�IRU�DQ\�TXDOLI\LQJ�QXUVHU\�VWRFN�GLVSRVHG�RI�E\�DQ\�RI�WKHVH�PHDQV��7KH�,$%�

XVHV�WKHVH�IXQGV�WR�VXSSRUW�)RXQGDWLRQ�3ODQW�6HUYLFHV��)36���WR�VXEVLGL]H�3UXQXV�QHFURWLF�

ULQJVSRW�YLUXV�DQG�3UXQXV�GZDUI�YLUXV�WHVWLQJ�LQ�UHJLVWHUHG�WUHHV��YLUXV�WHVWLQJ�DQG�FOHDQ-

XS�RI�QHZ�IUXLW�DQG�QXW�WUHH�YDULHWLHV��WHVWLQJ�RI�UHJLVWHUHG�JUDSHYLQHV�IRU�*UDSHYLQH�IDQ�

OHDI� YLUXV��*UDSHYLQH� OHDIUROO-DVVRFLDWHG�YLUXVHV��*UDSHYLQH� UHG�EORWFK�YLUXV�DQG�7RPDWR�

ULQJVSRW� YLUXV�� YLQH�PHDO\EXJ� WUDSSLQJ� LQ�JUDSHYLQHV�� DQG� WR� VXSSRUW� UHVHDUFK� LQWR�GLV�

HDVH�DQG�SHVW�UHVLVWDQW�YDULHWLHV�DQG�DOWHUQDWLYHV�WR�IXPLJDQWV�FXUUHQWO\�LQ�XVH� 

,$%�$VVHVVPHQWV�&ROOHFWHG�����-���� 

        

<HDU )UXLW�7UHHV  1XW�7UHHV  2OLYHV  *UDSHYLQHV 

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

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

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

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

���� ����������������  ��������������  ������������  ��������������� 
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)36 6XSSRUW��WR�IRXQGDWLRQ�3ODQW�6HUYLFHV �������� 

&')$ 6XSSRUW�WR�5�	�&��3URJUDPV�DW�&')$ �������� 

%2672&. 
,QWHJUDWHG�0DQDJHPHQW�RI�)XVDULXP�&DQNHU�LQ�%DUH�URRW�DQG�&RQWDLQ�

HU-3URSDJDWHG�6WRQH�)UXLW�6HHGOLQJ 
������� 

*2/,12 
6WXG\�RI�WKH�(IIHFWV�RI�5HG�%ORWFK�'LVHDVH�RQ�'LIIHUHQW�*UDSHYLQH�

5RRWVWRFNV�DQG�'LIIHUHQW�9LWLV�9LQLIHUD�3ODQWV 
�������� 

*2/,12 
2SWLPL]DWLRQ�RI�0HULVWHP-WLS�&XOWXUH�0HWKRGRORJLHV�IRU�9LUXV�(OLPLQD�

WLRQ�IRU�3UXQXV�&XOWLYDUV� 
������� 

*5$'=,(/ 
5RRWVWRFN�%UHHGLQJ��+\EULG-9LJRU��7ROHUDQFH�WR�'LVHDVH��6DOLQLW\�	�(Q�

YLURQPHQWDO�6WUHVVHV 
������� 

+$53(5 
'HYHORSPHQW�RI�DQ�(/,6$�$VVD\�IRU�WKH�5DSLG�6FUHHQLQJ�RI�&KHUU\�IRU�

/LWWOH�&KHUU\�9LUXV�� 
������ 

+$53(5 +HDW�7KHUDS\�DQG�,QGH[LQJ�RI�6WRQH�DQG�3RPH�)UXLW�&XOWLYDUV ������� 

$/�5:$+1,+ 
6WXG\�RI�WKH�(IIHFWV�RI�/LWWOH�&KHUU\�9LUXV�-��DQG�/LWWOH�&KHUU\�9LUXV�–��

RQ�'LIIHUHQW�&KHUU\�5RRWVWRFNV 
������� 

6+$&.(/ 
0DQDJLQJ�WKH�:DWHU�5HODWLRQV�RI�%DUH�5RRW�1XUVHU\�6WRFN�WR�,PSURYH�

(VWDEOLVKPHQW��3HUIRUPDQFH��DQG�'LVHDVH�5HVLVWDQFH 
������� 

68'$56+$1$ 
(WLRORJ\�RI�5HG�&DQRS\�'LVRUGHU�RI�&DEHUQHW�6DXYLJQRQ�*UDSHYLQHV�RQ�

5RRWVWRFNV�ZLWK�9LWLV�5XSHVWUL�3DUHQWDJH�LQ�WKH�1RUWK�&RDVW�9LQH\DUGV 
������� 

68'$56+$1$ 
*HQRPLF�$SSURDFKHV�WR�8QGHUVWDQG�1RQ-LQIHFWLRXV�%XG�)DLOXUH�6\Q�

GURPH�LQ�$OPRQGV 
������� 

:$/.(5 'HYHORSPHQW�RI�1H[W�*HQHUDWLRQ�5RRWVWRFNV�IRU�&DOLIRUQLD�9LQH\DUGV ������� 

:(//6 0HWK\O�%URPLGH�&8( 
������� 

 

5(6($5&+�$1'�6(59,&( 
352-(&76�)81'('�%<�,$% 
,1�),6&$/�<($5�����-�� 

%8'*(7�$33529$/�0$<���������� 

:(673+$/ 
(YDOXDWLQJ�1RYHO�1HPDWLFLGDO�&KHPLVWU\�IRU�8VHIXOQHVV�LQ�WKH�1XUVHU\�

,QGXVWU\ 
������� 

 
727$/�5(6($5&+�	�6(59,&(6�352-(&76�)81'('� ���������� 

�����)81',1*�',675,%87,216 
 
,Q�0D\�RI�������WKH�,$%�DSSURYHG�IXQGLQJ�IRU����UHVHDUFK�VHUYLFH�SURMHFWV�WRWDOLQJ������������LQFOXG�
LQJ�IXQGLQJ�IRU�)RXQGDWLRQ�3ODQW�6HUYLFHV��)36��LQ�WKH�DPRXQW�RI����������DQG�SD\PHQWV�WR�WKH�1XUVH�
U\�6HUYLFHV�3URJUDP�WR�VXEYHQW�5HJLVWUDWLRQ�DQG�&HUWLILFDWLRQ��5	&��SURJUDP�DFWLYLWLHV� LQ� WKH�DPRXQW�
��������� ZLWK� WKH� UHPDLQLQJ� DPRXQW� RI� ��������� IRU� UHVHDUFK�� %\� DGGLQJ� WKH� &')$� DGPLQLVWUDWLYH�
FRVWV�DQG�ODERUDWRU\�WHVWLQJ�FRVWV��WKH�WRWDO�EXGJHW�DSSURYHG�ZDV������������ 
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(YDOXDWLQJ�1RYHO�1HPDWLFLGDO�&KHPLVWU\�IRU�8VHIXOQHVV�LQ�WKH�1XUVHU\�,QGXVWU\ 
 
$QGUHDV�:HVWSKDO��8&�5LYHUVLGH 
 
6HFRQG�\HDU��,QLWLDO�VFUHHQLQJ�IRU�HIIHFWLYHQHVV�DJDLQVW�SHUHQQLDO�FURS-W\SLFDO�QHPDWRGHV�LQ�PL�
FURSORWV 
 
%DVHG� RQ� LQIRUPDWLRQ� JDWKHUHG� LQ� WKH� ILUVW� \HDU� RI� WKH�
VWXG\��SURGXFWV�DQG�UDWHV�ZLOO�EH�FKRVHQ�IRU�ODUJHU�DUHD�
DSSOLFDWLRQV��$�ILHOG�ZLWK�QDWXUDO�LQIHVWDWLRQV�RI�3��YXOQXV�
DQG� RWKHU� SODQW-SDUDVLWLF� QHPDWRGHV� ZLOO� EH� FKRVHQ� IRU�
VPDOO�SORW�ZRUN��7KH�PDWHULDOV�DGYDQWDJHRXV�LQ�WKH�ILUVW�
\HDU�RI�WKH�SURMHFW�ZLOO�EH�DSSOLHG�DW�WKH�SUHGHWHUPLQHG�
UDWHV�DQG�ZLWK�WKH�VXLWDEOH�DSSOLFDWLRQ�PHWKRG��,I�QHFHV�
VDU\��SUHSDUDWLRQV�ZLOO�EH�PDGH�WR�DOORZ�IRU�PXOWLSOH�DS�
SOLFDWLRQV� LQ� WKH�VHFRQG�\HDU�RI�JURZWK��6RLO� �DQG� URRW��
VDPSOHV�IRU�QHPDWRGH�H[WUDFWLRQ�ZLOO�EH�WDNHQ�DW�SODQW�
LQJ� DQG� DW�ò-\HDU� LQFUHPHQWV� �RU�PRUH� IUHTXHQWO\� GH�
SHQGLQJ�RQ�WKH�H[SHULHQFH�RI�WKH�ILUVW�\HDU���7KLV�SURFH�
GXUH�ZLOO�DOORZ�IRU�GHWHUPLQLQJ�LI�WUHDWPHQWV�ZHUH�HIIHF�
WLYH��DQG� LI� WKLV�HIIHFWLYHQHVV�ZDV�VXIILFLHQW� WR�PDLQWDLQ�
IUHHGRP� RI� QHPDWRGH� LQIHFWLRQ�� 7ZR� URZV� VSDFHG� �� IW�
DSDUW�ZLOO�EH�SODQWHG�LQ�HDFK�SORW��3ODQWV�RI�RQH�RI�WKHVH�
URZV�ZLOO� EH� H[FDYDWHG� DIWHU� DW� WKH� QHFHVVDU\� LQWHUYDOV�
IRU�JURZWK�DQG�URRW�HYDOXDWLRQV��DQG�WKH�VHFRQG�RQH�ZLOO�
EH� PDLQWDLQHG� XQWLO� KDUYHVW� PDWXULW\� RI� WKH� SODQWLQJ�
VWRFN�DIWHU�DSSUR[LPDWHO\����PRQWKV�� 
 
)LHOG� SORWV� ZLOO� EH� HVWDEOLVKHG� GXULQJ� WKH� VXPPHU�� DQG�
WUHDWPHQWV� WLPHG� WR� DOORZ� IRU� D� IDOO� SODQWLQJ�RI� QXUVHU\�
VWRFN��7KH�RQH-\HDU�GDWD�ZLOO�SURYLGH� LPSRUWDQW�SUHGLF�
WLYH�SRZHU�RI�ZKLFK�WUHDWPHQWV�PD\�UHTXLUH�LQ�SRVW�SODQW�
WUHDWPHQWV�ZLWK�WKH�WHVWHG�QHPDWLFLGHV� 

6WXG\�RI�WKH�(IIHFWV�RI�5HG�%ORWFK�'LVHDVH�RQ�'LIIHUHQW�*UDSHYLQH�5RRWVWRFNV�DQG�'LIIHUHQW� 
9LWLV�YLQLIHUD�3ODQWV� 
 
$GLE�5RZKDQL��8&�'DYLV 
 
)RUWK�\HDU���(YDOXDWH�WKH�HIIHFWV�RI�5HG�%ORWFK�GLVHDVH�LQ�SRSXODU�JUDSHYLQH�DQG�GLIIHUHQW�URRW�
VWRFNV� 
 
7R�GDWH�PRUH�WKDQ����GLIIHUHQW�JUDIW-WUDQVPLVVLEOH�DJHQWV�LQFOXGLQJ�YLUXVHV�KDYH�EHHQ�UHSRUWHG�LQ�JUDSHYLQH��
0RUH�UHFHQWO\�D�QHZ�YLUXV��QDPHG�*UDSHYLQH�UHG�EORWFK�DVVRFLDWHG�YLUXV��*5%D9��ZDV�IRXQG�LQ�JUDSHYLQH�DQG�
DV�LWV�QDPH�LQGLFDWHV�WKLV�YLUXV�ZDV�IRXQG�WR�EH�DVVRFLDWHG�ZLWK�D�UHG�EORWFK�W\SH�V\PSWRPV�LQ�UHG�JUDSH�YD�
ULHWLHV���7KH�YLUXV�DOVR�KDV�EHHQ�UHSRUWHG�LQ�ZKLWH�JUDSH�YDULHWLHV�ZLWK�XQGHILQHG�OHDI�V\PSWRPV���7KH�YLUXV�
OLNHO\�FDQ�EH�IRXQG�LQ�DOO�W\SHV�RI�JUDSH�FXOWLYDUV�DQG�K\EULGV�LQFOXGLQJ��URRWVWRFNV��ZLQH�JUDSHV��WDEOH-�DQG�
UDLVLQ�JUDSHV��+RZHYHU�� WKH�DVVRFLDWHG�YLUXV� KDV�EHHQ� VHTXHQFHG�DQG� LWV� JHQRPH�KDV�EHHQ� FKDUDFWHUL]HG����
+RZ�DQG�WR�ZKDW�H[WHQW�WKH�UHG�EORWFK�GLVHDVH�DIIHFWV�WKH�SHUIRUPDQFH�RI�YLQHV�SURSDJDWHG�RQ�GLIIHUHQW�URRW�
VWRFNV�DQG�RQ�GLIIHUHQW�JUDSHYLQH�VFLRQ�YDULHWLHV� LV�QRW� FOHDU�\HW�DQG�PXFK�QHHGHG� LQIRUPDWLRQ� LV�PLVVLQJ���
7KLV�SURMHFW�LV�SODQQHG�WR�VWXG\�WKH�HIIHFWV�RI�*5%D9�RQ�GLIIHUHQW�URRWVWRFNV��RQ�SODQWV�SURSDJDWHG�RQ�GLIIHU�
HQW�URRWVWRFNV�DQG�DOVR�RQ�GLIIHUHQW�VFLRQ�YDULHWLHV��9LWLV�YLQLIHUD��� � � ,Q�WKLV�SURMHFW�ZH�KDYH� LQRFXODWHG�WKH�
*5%D9�RQWR���GLIIHUHQW�URRWVWRFNV��RQWR�&DEHUQHW�6DXYLJQRQ�SODQWV�RQ���GLIIHUHQW�URRWVWRFNV�DQG�RQWR����GLI�
IHUHQW�VFLRQ�YDULHWLHV�HDFK�RQ�WZR�GLIIHUHQW�URRWVWRFNV���'XH�WR�WKH�ODFN�RI�HQRXJK�YLUXV-LQIHFWHG�PDWHULDO�IURP�
D�VLQJOH�VRXUFH�SODQW�IRU�LQRFXODWLRQ��ZH�XVHG�WKH�LQRFXOXP�IURP�WZR�GLIIHUHQW�VRXUFHV�RI�2UDQJH�0XVFDW����
�20�����DQG�&KDUGRQQD\�����&K������WR�LQRFXODWH�WKH�SODQWV���$OO�WKH�&DE��6DXY��SODQWV�RQ���GLIIHUHQW�URRW�
VWRFNV�DQG�WKH����VFLRQ�YDULHWLHV��WRWDO�RI������SODQWV��ZHUH�SODQWHG� LQ� WKH� ILHOG� LQ������� �$OO� WKHVH�SODQWV�
ZHUH�WHVWHG�E\�UHDO�WLPH�3&5��T3&5��IRU�*5%D9�WR�FKHFN�WKH�PRYHPHQW�RI�WKH�YLUXV�WR�WKH�SODQWV���:H�IRXQG�
WKDW�����RI�WKH�SODQWV� LQRFXODWHG�IURP�WKH�20����YLUXV�VRXUFH�ZHUH�SRVLWLYH�ZKLOH�RQO\�����RI�WKH�SODQWV�
LQRFXODWHG�IURP�&K�����VRXUFH���7KH�KLJK�WKURXJKSXW�VHTXHQFLQJ�DQDO\VLV��+76��RI�WKH�YLUXV�VRXUFHV�VKRZHG�
WKDW�WKH�20����VRXUFH�ZDV�FR-LQIHFWHG�ZLWK�*UDSHYLQH�V\UDK�YLUXV����*6\9-�����+RZHYHU��LW�LV�QRW�FOHDU�\HW�
ZKHWKHU�*6\9-��KDV�DQ\�UROH�LQ�*5%D9�PRYHPHQW���7KH�V\PSWRP�H[SUHVVLRQ�RQ�WKH�OHDYHV�ZHUH�DOVR�HYDOX�
DWHG�DQG�UHFRUGHG�� � ,W�ZDV�VKRZQ�WKDW� WKH�FKDUDFWHULVWLF� UHG�EORWFK�V\PSWRPV�RQ�&DEHUQHW� IUDQF�ZDV�YHU\�
FOHDU�DQG�PRUH�VHYHUH�FRPSDUHG�WR�RWKHU�FXOWLYDUV�LQ�WKH�H[SHULPHQW���6\PSWRPV�RQ�&DE��6DXY��ZHUH�PRUH�
FRQIXVLQJ�DQG�OHVV�FKDUDFWHULVWLF�WR�W\SLFDO�UHG�EORWFK�V\PSWRPV���7UXQN�GLDPHWHU�PHDVXUHPHQWV�GLG�QRW�VKRZ�
DQ\�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�WKH�WUHDWHG�DQG�XQWUHDWHG�YLQHV��7KH�H[SHULPHQW�RQ���GLIIHUHQW�URRWVWRFNV�
ZDV�DGGHG�WR�WKH�SURMHFW�LQ������DQG�WKH�SODQWV�LQ�WKLV�JURXS�DUH�UHDG\�IRU�SODQWDWLRQ�LQ�0D\--XQH������ 

3URMHFW�WDVNV 

)<���� )<���� )<���� 

, ,, ,,, ,9 , ,, ,,, ,9 , ,, ,,, ,9 
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0ROHFXODU�PDUNHU�YDOLGDWLRQ�RI�LQWHUVSHFLILF�EUHHGLQJ�JHUPSODVP�IRU�URRWVWRFN�GHYHORSPHQW���� 

7RP�*UDG]LHO��8&�'DYLV 

)LQDO�\HDU 

7UDLWV�DUH�FRQWUROOHG�E\�JHQHV�ZKHUH�WKH�UHTXLUHG�LQIRUPDWLRQ�LV�FRGHG�E\�VSHFLILF�VHTXHQFHV�RI�'1$����5RRW�
VWRFN�EUHHGLQJ��OLNH�YDULHW\�EUHHGLQJ��HVVHQWLDOO\�LQYROYHV�VHOHFWLQJ�IRU�GHVLUDEOH�JHQHV�ZKLOH�VHOHFWLQJ�DJDLQVW�
XQGHVLUDEOH�JHQHV�� �6RPH� WUDLWV�� VXFK�DV�QHPDWRGH� UHVLVWDQFH��DUH�FRQWUROOHG�E\�PDMRU� VLQJOH�JHQHV�ZKLOH�
RWKHUV�VXFK�DV�YLJRU�UHVXOW�IURP�WKH�VPDOO�LQGLYLGXDO�DIIHFWV�RI�D�ODUJH�QXPEHU�RI�JHQHV���:KLOH�ZH�FDQQRW�\HW�
LGHQWLI\�PRVW�LPSRUWDQW�JHQHV�E\�WKHLU�'1$�VHTXHQFH��E\�VWDWLVWLFDOO\�FRPSDULQJ�ODUJH�SRSXODWLRQV�VHJUHJDW�
LQJ�IRU�WDUJHWHG�WUDLWV��ZH�FDQ�XVH�WKH�DVVRFLDWLRQ�RI�NQRZQ�PROHFXODU�PDUNHUV�ZLWK�WKH�WUDLW�RI� LQWHUHVW�DV�
PDUNHUV�IRU�WKDW�WUDLW���7KLV�LV�EHFDXVH�WKH�PDUNHU�LV�ORFDWHG�RQ�WKH�'1$�FORVH�HQRXJK�WR�WKH�WUDLW�RI�LQWHUHVW�
WKDW��RQ�DYHUDJH��WKH\�DUH�LQKHULWHG�WRJHWKHU���%HFDXVH�ZH�NQRZ�WKH�'1$�VHTXHQFH�RI�WKH�PDUNHU��ZH�QRZ�
KDYH�D�SRZHUIXO�WRRO�WR�VHOHFW�IRU�WKDW�WUDLW�HYHQ�DW�WKH�VHHGOLQJ�VWDJH���0ROHFXODU�PDUNHUV�WHQG�WR�EH�ILOOHU-
'1$�VR�WKDW�WKH�'1$�VHTXHQFH�GRHV�QRW�KDYH�WR�EH�SUHFLVH�DQG�VR�PD\�FKDQJH�RYHU�WLPH���%HFDXVH�RI�WKLV��
PDUNHUV�GHYHORSHG� IRU� RQH� VSHFLHV�� VXFK�DV�SHDFK��PD\�RU�PD\�QRW�EH�XVHIXO� IRU� HYHQ�
FORVHO\�UHODWHG�VSHFLHV��VXFK�DV�DOPRQG��EHFDXVH�RI�WKH�ODUJH�DPRXQW�RI�WLPH�VHSDUDWLQJ�
WKHLU�HYROXWLRQ� IURP�D�FRPPRQ�DQFHVWRU�� �1RUPDOO\� WKLV� LV�QRW�D�SUREOHP�EHFDXVH�PRVW�
FURS�EUHHGLQJ�LQYROYHV�RQO\�WKH�VLQJOH�DQFHVWUDO�VSHFLHV���,Q�URRWVWRFN�EUHHGLQJ��KRZHYHU��
LQWHUVSHFLHV�K\EULGV�DUH�FRPPRQ�EHFDXVH� WKH\� WHQG�WR�EH�YHU\�YLJRURXV�DQG�WROHUDQW�RI�
ZLGHU� HQYLURQPHQWDO� GLIIHUHQFHV�� � 7KLV� UHVHDUFK� HYDOXDWHV� WKH� DSSOLFDELOLW\� RI� WKH� ODUJH�
QXPEHU� RI�PROHFXODU�PDUNHUV� EHLQJ� GHYHORSHG� IRU� SHDFK�� WR� DOPRQG� DQG� ZLOG� UHODWLYHV�
FXUUHQWO\�XVHG�LQ�URRWVWRFN�EUHHGLQJ���7KH�0DWHULDOV�DQG�0HWKRGV�VHFWLRQ�FKDUDFWHUL]HV�WKH�
H[WHQVLYH� WUDLW� YDULDELOLW\� LQ� WKLV� JHUPSODVP� DQG� WKH� RSSRUWXQLWLHV� IRU� FDSWXULQJ� GHVLUHG�
WUDLWV�LQ�URRWVWRFN�EUHHGLQJ���7KLV�LV�IROORZHG�E\�D�VHULHV�RI�PDUNHU�LQKHULWDQFH�VWXGLHV�IRU�
GLIIHUHQW�URRWVWRFN-VSHFLHV�FURVVHV���:KLOH�JHQRPLF�VWXGLHV�WHQG�WR�EH�FRPSOH[�DQG�KLJKO\�
VWDWLVWLFDO��PDUNHU� LQKHULWDQFH� VWXGLHV� DUH� UHODWLYHO\� VWUDLJKWIRUZDUG� VLQFH� LW� LV� H[SHFWHG�
WKDW�HDFK�VSHFLHV�SDUHQW�ZLOO�KDYH�D�PDUNHU�GLVWLQJXLVKDEOH� LQ� WKH�K\EULG��ZKLFK� VKRXOG�
WKHQ�EH�LQKHULWHG�LQ�WKH�H[SHFWHG��ó�$$��ò�$3��ó�33��UDWLR�IRU�VHOIHG�SURJHQ\�DQG��ò�$$��
ò�$3��LQ�EDFNFURVV�SURJHQ\��VHH�GLDJUDP�� 

5HVXOWV� VKRZ� WKDW� WKH� XWLOLW\� RI�PDUNHUV� GHYHORSHG� SULPDULO\� LQ� SHDFK� FDQ� YDU\� FRQVLGHUDEO\�� HYHQ� LQ� DG�
YDQFHG� LQWHUVSHFLHV�EDFNFURVV�SRSXODWLRQV�� � 7KLV� LQFRQVLVWHQF\� LQ�PDUNHU� YDOXH�ZDV�HYHQ� IRXQG�ZLWKLQ� WKH�
PRUH�FORVHO\�UHODWHG�ZLOG�SHDFK�VSHFLHV�DV�ZHOO�DV�ZLWKLQ�GLIIHUHQW�JHUPSODVP�VRXUFHV�IRU�WKH�VDPH�VSHFLHV��
VXJJHVWLQJ�WKDW�LQFRQVLVWHQFLHV�ZRXOG�FRQWLQXH�HYHQ�ZKHQ�LQGLYLGXDO�VSHFLHV�VSHFLILF�PDUNHUV�ZHUH�GHYHORSHG�
�RZLQJ�WR�WKH�FRPSOH[�PXOWL-VSHFLHV�RULJLQV�RI�PRVW�URRWVWRFNV��� �7KH�K\EULG�YLJRU�RI�PDQ\�URRWVWRFNV�ZDV�
DOVR�IRXQG�WR�EH�GXH�WR�D�V\QHUJLVWLF�PHFKDQLVP�UDWKHU�WKDQ�WKH�XVXDO�DGGLWLYH�DIIHFW�RI�LQGLYLGXDO�JHQHV�IRU�
ZKLFK�PDUNHUV�DUH�GHVLJQHG�� �:KLOH� LQGLYLGXDO�PDUNHU�SHUIRUPDQFH�SURYHG� LQFRQVLVWHQW��XVHIXO� LQIRUPDWLRQ�
VXFK�DV� WKH�SUREDEOH�SDUHQWDJH�RI�SURPLVLQJ�URRWVWRFNV�FRXOG�RIWHQ�EH�SUHGLFWHG�E\�HYDOXDWLQJ� LQKHULWDQFH�
WUHQGV�IRU�D�ODUJH�QXPEHU�RI�PDUNHUV� 

�� ,QWHJUDWHG�PDQDJHPHQW�RI�)XVDULXP�FDQNHU�LQ�EDUHURRW�QXUVHU\�VWRFN�DQG�FRQWDLQHU-
SURSDJDWHG��VWRQH�IUXLW�WUHHV��5LFKDUG�%RVWRFN���/HDG�3,��8&�'DYLV�� 

 
�� 0DQDJLQJ�WKH�ZDWHU�UHODWLRQV�RI�EDUHURRW�QXUVHU\�VWRFN�WR�LPSURYH�HVWDEOLVKPHQW��SHUIRU�

PDQFH��DQG�GLVHDVH�UHVLVWDQFH��.HQQHWK�6KDFNHO��/HDG�3,��8&�'DYLV�� 
 
)LUVW�\HDU����7KLV�LV�D�MRLQW�UHSRUW�IRU�WZR�UHODWHG�DQG�FROODERUDWLYH�SURMHFWV� 
 
7KH�RYHUDOO�IRFXV�RI�WKHVH�UHODWHG�SURMHFWV�FRQFHUQV�WKH�KHDOWK�RI�EDUHURRW�QXUVHU\�WUHHV�GXULQJ�FROG-VWRUDJH�
DQG�DIWHU�SODQWLQJ��2XU�UHVHDUFK�VHHNV�WR�FODULI\�WKH�UHODWLRQVKLS�EHWZHHQ�WUHH�ZDWHU�VWDWXV�DQG�GHYHORSPHQW�
RI�D�IXQJDO�FDQNHU�GLVHDVH�WKDW�SULPDULO\�RFFXUV�LQ�EDUHURRW�VWRQH�IUXLW�WUHHV��5HODWHG�UHVHDUFK�ZLWKLQ�WKHVH�
SURMHFWV�VHHNV�WR�LGHQWLI\�PDQDJHPHQW�RSWLRQV�WKDW�FDQ�EH�LPSOHPHQWHG�E\�WKH�&DOLIRUQLD�IUXLW�DQG�QXW�WUHH�
QXUVHU\� LQGXVWU\��1XUVHULHV�KDYH�H[SHULHQFHG� VSRUDGLF� ORVVHV� WR� D� FDQNHU�GLVHDVH� FDXVHG�E\�RSSRUWXQLVWLF�
IXQJL�WKDW�DWWDFN�\RXQJ�WUHHV�ZHDNHQHG�E\�VWUHVV��7KH�GLVHDVH�FDQ�RFFXU� LQ�GRUPDQW�EDUHURRW�WUHHV�PDLQ�
WDLQHG�LQ�FROG�VWRUDJH�LQ�UHIULJHUDWHG�ZDUHKRXVHV��ZLWK�GLVHDVH�VLJQV�DQG�V\PSWRPV�GHYHORSLQJ�GXULQJ�VWRU�
DJH�RU�VRRQ�DIWHU�SODQWLQJ��'LVHDVHG�WUHHV�GLVSOD\�PROGV�JURZLQJ�RQ�WKH�EDUN�DQG�URRWV��DQG�QHFURVHV�RI�WKH�
LQQHU�EDUN��FDPELXP�DQG�VDSZRRG��ZKLFK�JLUGOH�DQG�NLOO�WKH�WUHHV��:HDN�HVWDEOLVKPHQW�LQ�QHZ�SODQWLQJV�DOVR�
PD\�EH�DVVRFLDWHG�ZLWK�WKH�SUHVHQFH�RI�WKHVH�SDWKRJHQLF�IXQJL�RQ�URRWV��DQG�LQIHFWHG�EXW�QRQ-V\PSWRPDWLF�
GRUPDQW�WUHHV�FDQ�GHYHORS�V\PSWRPV�ODWHU�DQG�FROODSVH�LQ�WKH�ILHOG��2XU�SUHYLRXV�UHVHDUFK�GHPRQVWUDWHG�WKH�
LQYROYHPHQW�RI�IRXU�RSSRUWXQLVWLF�IXQJDO�SDWKRJHQV��)XVDULXP�DYHQDFHXP��)XVDULXP�DFXPLQDWXP��&\OLQGUR�
FDUSRQ�REWXVLXVFXOXP��DQG�,O\RQHFWULD�UREXVWD��/RVV�RI�EDUN�WXUJLGLW\�LQ�DOPRQG�VWHP�VHJPHQWV�GXH�WR�GHVLF�
FDWLRQ�VWUHVV�FRUUHODWHV�ZLWK�VLJQLILFDQWO\�LQFUHDVHG�VXVFHSWLELOLW\��,Q�DGGLWLRQ��SDWKRJHQLF�)XVDULXP�VSS��FDQ�
EH�LVRODWHG�IURP�HYHU\�DVSHFW�RI�WKH�SURGXFWLRQ�V\VWHP�LQFOXGLQJ�V\PSWRPDWLF�DQG�QRQ-V\PSWRPDWLF�DOPRQG�
EDUHURRW�WUHHV��EXGZRRG��ZKHDW�URWDWLRQ�FRYHU�FURSV�DQG�UHVLGXHV�LQ�QXUVHU\�ILHOGV��FROG�VWRUDJH�IDFLOLW\�DLU�
DQG�VXUIDFHV��DQG�QXUVHU\�HTXLSPHQW��,Q�WZR�QXUVHULHV��JHQHWLF�WHVWLQJ�FRQILUPHG�WKDW�LVRODWHV�IURP�WKH�YDUL�
RXV�VRXUFHV�ZHUH�KLJKO\�JHQHWLFDOO\�VLPLODU��VXJJHVWLQJ�WKHVH�PDWHULDOV�DUH�SRWHQWLDO�LQRFXOXP�VRXUFHV��7KH�
RYHUDOO�REMHFWLYH�RI�WKLV�UHVHDUFK�LV�WR�LPSOHPHQW�DQ�LQWHJUDWHG�GLVHDVH�PDQDJHPHQW�SODQ�EDVHG�RQ�RXU�ILQG�
LQJV��2XU� FROODERUDWLRQ�DOVR� VHHNV� WR�GHWHUPLQH�PRUH�SUHFLVHO\�ZDWHU� VWDWXV�RI� EDUHURRW� WUHHV�GXULQJ�SUR�
FHVVLQJ�DQG�VWRUDJH��DQG�WKH�UHODWLRQVKLS�WR�WUHH�HVWDEOLVKPHQW��SHUIRUPDQFH�DQG�GLVHDVH��� 
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3XEOLVKHG�E\� WKH�&DOLIRUQLD�'HSDUWPHQW� RI�)RRG�DQG�$JULFXOWXUH��&DOLIRUQLD�)UXLW� 7UHH��1XW� 7UHH�� DQG�*UDSHYLQH� ,PSURYHPHQW�
$GYLVRU\�%RDUG��,$%���7KH�,$%�PDNHV�UHFRPPHQGDWLRQV�WR�WKH�6HFUHWDU\�RI�WKH�'HSDUWPHQW�RI�)RRG�DQG�$JULFXOWXUH�UHJDUGLQJ�
LPSURYHPHQW�DFWLYLWLHV�IRU�QXUVHU\�VWRFN���5HVHDUFK�DQG�VHUYLFH�SURJUDPV�DUH�IXQGHG�E\�D�QXUVHU\�VWRFN�DVVHVVPHQW� 
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&DWHJRULHV� 
9LUXV�HOLPLQDWLRQ�UHVHDUFK��GHYHORSLQJ�QHZ�RU�LPSURYLQJ�H[LVWLQJ�GHWHFWLRQ�PHWKRGV�IRU�YL�
UXVHV�DQG�YLUXV-OLNH�GLVHDVHV��RWKHU�UHVHDUFK�RQ�GLVHDVHV�DQG�JHQHWLF�GLVRUGHUV�DIIHFWLQJ�
IUXLW�WUHHV��QXW�WUHHV��DQG�JUDSHYLQHV� 
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