
�� 7KLV GRFXPHQW LV &LUFXODU ����� 6RLO DQG :DWHU 6FLHQFH 'HSDUWPHQW� )ORULGD &RRSHUDWLYH ([WHQVLRQ 6HUYLFH� ,QVWLWXWH RI )RRG DQG $JULFXOWXUDO 6FLHQFHV�

8QLYHUVLW\ RI )ORULGD� )LUVW SXEOLVKHG� 0D\ ����� /DVW UHYLVLRQ� -DQXDU\ ����� 3OHDVH YLVLW WKH )$,56 :HEVLWH DW KWWS���KDPPRFN�LIDV�XIO�HGX�

&223(5$7,9( (;7(16,21 6(59,&(� 81,9(56,7< 2) )/25,'$� ,167,787(2) )22' $1' $*5,&8/785$/ 6&,(1&(6� &KULVWLQH 7D\ORU

:DGGLOO� 'LUHFWRU� LQ FRRSHUDWLRQ ZLWK WKH 8QLWHG 6WDWHV 'HSDUWPHQW RI $JULFXOWXUH� SXEOLVKHV WKLV LQIRUPDWLRQ WR IXUWKHU WKH SXUSRVH RI WKH 0D\ � DQG

-XQH ��� ���� $FWV RI &RQJUHVV� DQG LV DXWKRUL]HG WR SURYLGH UHVHDUFK� HGXFDWLRQDO LQIRUPDWLRQ DQG RWKHU VHUYLFHV RQO\ WR LQGLYLGXDOV DQG LQVWLWXWLRQV

WKDW IXQFWLRQ ZLWKRXW UHJDUG WR UDFH� FRORU� DJH� VH[� KDQGLFDS RU QDWLRQDO RULJLQ� 7KH LQIRUPDWLRQ LQ WKLV SXEOLFDWLRQ LV DYDLODEOH LQ DOWHUQDWH IRUPDWV�

6LQJOH FRSLHV RI H[WHQVLRQ SXEOLFDWLRQV �H[FOXGLQJ ��+ DQG \RXWK SXEOLFDWLRQV� DUH DYDLODEOH IUHH WR )ORULGD UHVLGHQWV IURP FRXQW\ H[WHQVLRQ RIILFHV�

,QIRUPDWLRQ RQ FRSLHV IRU RXW�RI�VWDWH SXUFKDVH LV DYDLODEOH IURP 3XEOLFDWLRQ 'LVWULEXWLRQ &HQWHU� 8QLYHUVLW\ RI )ORULGD� 3� 2� %R[ ������� *DLQHVYLOOH�

)/� ����������� ,QIRUPDWLRQ DERXW DOWHUQDWH IRUPDWV LV DYDLODEOH IURP (GXFDWLRQDO 0HGLD DQG 6HUYLFHV� 8QLYHUVLW\ RI )ORULGD� 3� 2� %R[ �������

*DLQHVYLOOH� )/� ����������� 7KLV LQIRUPDWLRQ ZDV SXEOLVKHG 0D\ ���� DV &LU ����� )ORULGD &RRSHUDWLYH ([WHQVLRQ 6HUYLFH� 5HYLVHG -DQXDU\ �����

�� $�*� +RUQVE\ DQG 7�0� %XWWOHU� 6RLO DQG :DWHU 6FLHQFH 'HSDUWPHQW� -�$� 'XVN\� )�-� &RDOH� DQG /�(� 'DWQRII� (YHUJODGHV 5HVHDUFK DQG ([WHQVLRQ &HQWHU�

&RRSHUDWLYH ([WHQVLRQ 6HUYLFH� ,QVWLWXWH RI )RRG DQG $JULFXOWXUDO 6FLHQFHV� 8QLYHUVLW\ RI )ORULGD� *DLQHVYLOOH� ������

&LUFXODU ����

0DQDJLQJ 3HVWLFLGHV IRU 5LFH 3URGXFWLRQ DQG :DWHU

4XDOLW\ 3URWHFWLRQ�

$�*� +RUQVE\� 7� 0� %XWWOHU� -�$� 'XVN\� )�-� &RDOH DQG /�(� 'DWQRII�

2XU JRDO LV WR LGHQWLI\ DQG DYRLG WKHVH FLUFXPVWDQFHV�:$7(5 48$/,7< &216,'(5$7,216

,1 5,&( 352'8&7,21

&RQFHUQ DERXW WKH KDUPIXO HIIHFWV RI SHVWLFLGHV RQ

VXUIDFH ZDWHU DQG JURXQGZDWHU TXDOLW\ VKRXOG PRWLYDWH

ULFH SURGXFHUV WR VHOHFW SHVWLFLGHV ZLWK WKH OHDVW

SRWHQWLDO WR FDXVH ZDWHU TXDOLW\ SUREOHPV� 0DQ\ ULFH

SURGXFHUV OLYH LQ UXUDO DUHDV QHDU ZKHUH WKH\ DQG RWKHU

SURGXFHUV JURZ ULFH� WKHUHIRUH� WKHLU SHUVRQDO ZDWHU

VXSSO\ LV VXVFHSWLEOH WR FRQWDPLQDWLRQ� 8QIRUWXQDWHO\�

LQIRUPDWLRQ WKDW DOORZV SURGXFHUV WR VHOHFW SHVWLFLGHV 7R HIIHFWLYHO\ XVH WKLV SURFHGXUH \RX ZLOO QHHG WKH

OHVV OLNHO\ WR DIIHFW ZDWHU TXDOLW\ KDV QRW SUHYLRXVO\ IROORZLQJ VRXUFH PDWHULDOV�

EHHQ UHDGLO\ DYDLODEOH�

2XU SXUSRVH LV WR SURYLGH LQIRUPDWLRQ WKDW FDQ KHOS *XLGHV RU RWKHU DSSURSULDWH LQIRUPDWLRQ VRXUFHV WKDW

SURGXFHUV VHOHFW SHVWLFLGHV WKDW ZLOO KDYH D PLQLPXP LGHQWLI\ SHVWLFLGHV WKDW FRQWURO VSHFLILF SHVWV�

DGYHUVH LPSDFW RQ ZDWHU TXDOLW\� 7KH SURFHGXUH

FRQVLGHUV WKH VRLO SURSHUWLHV RI WKH DSSOLFDWLRQ VLWH� WKH �� $ FRS\ RI \RXU FRXQW\ VRLO VXUYH\ UHSRUW WR LGHQWLI\

PRELOLW\ DQG SHUVLVWHQFH RI SHVWLFLGHV LQ WKHVH VRLOV� DQG WKH VRLO W\SHV IRXQG LQ \RXU ILHOGV�

WKH WR[LFLW\ RI WKH SHVWLFLGHV LQ ZDWHU WR KXPDQV DQG

DTXDWLF VSHFLHV� $ SURSHU VHOHFWLRQ ZLOO GHFUHDVH �� $ FRS\ RI WKH 6RLO 6FLHQFH )DFW 6KHHW HQWLWOHG

FKDQFHV RI DGYHUVHO\ DIIHFWLQJ VXUIDFH ZDWHU DQG �>1DPH RI \RXU FRXQW\@� 6RLO 5DWLQJV IRU 6HOHFWLQJ

JURXQGZDWHU TXDOLW\� &HUWDLQ FRPELQDWLRQV RI VRLO DQG 3HVWLFLGHV� IRU \RXU FRXQW\� DYDLODEOH IURP \RXU

SHVWLFLGH SURSHUWLHV �DORQJ ZLWK ZHDWKHU FRQGLWLRQV�FDQ FRXQW\ &RRSHUDWLYH ([WHQVLRQ 2IILFH� 7KH EDVLV RI

SRVH D VLJQLILFDQW SRWHQWLDO KD]DUG WR ZDWHU TXDOLW\� WKHVH UDWLQJV DUH JLYHQ LQ WKH ,)$6 ([WHQVLRQ

,QIRUPDWLRQ FRQWDLQHG LQ WKLV FLUFXODU FDQ KHOS ULFH

SURGXFHUV PDNH EHWWHU GHFLVLRQV DERXW WKH SHVWLFLGHV WKDW

WKH\ XVH� 7KLV GRFXPHQW LQ QR ZD\ HQGRUVHV DQ\

SDUWLFXODU SHVW FRQWURO SURGXFW� $OO SURGXFWV PXVW EH

XVHG LQ DFFRUGDQFH ZLWK WKH ODEHO�

0$7(5,$/6 1(('(' 72 86( 7+,6

352&('85(

�� $ FRS\ RI WKH FXUUHQW ,)$6 3HVW 0DQDJHPHQW
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&LUFXODU ��� HQWLWOHG �6RLO 5DWLQJV IRU 6HOHFWLQJ �� 6ORSH DIIHFWV WKH SRWHQWLDO IRU ZDWHU WR UXQ RII WKH

3HVWLFLGHV IRU :DWHU 4XDOLW\ *RDOV�� ZKLFK LV DOVR ODQG VXUIDFH�

DYDLODEOH IURP \RXU FRXQW\ &RRSHUDWLYH ([WHQVLRQ

2IILFH�

1RWH� ,I \RXU FRXQW\ KDV QRW \HW EHHQ PDSSHG E\ WKH

1DWXUDO 5HVRXUFHV &RQVHUYDWLRQ 6HUYLFH �IRUPHUO\ WKH �� 3HVWLFLGH DSSOLFDWLRQ IUHTXHQFLHV DQG UDWHV

6RLO &RQVHUYDWLRQ 6HUYLFH�� \RX ZLOO QHHG WR FRQWDFW WKH GHWHUPLQH WKH WRWDO DPRXQW DSSOLHG� /RZHU

ORFDO 15&6 RIILFH IRU D VLWH HYDOXDWLRQ DQG IUHTXHQFLHV DQG UDWHV UHGXFH WKH SRWHQWLDO IRU

GHWHUPLQDWLRQ RI VRLO W\SHV DQG UDWLQJV IRU OHDFKLQJ DQG FRQWDPLQDWLRQ�

UXQRII RI SHVWLFLGHV�

VXEMHFW WR WUDQVSRUW E\ ZDWHU� )RU H[DPSOH� LI
,03257$17 )$&7256 7+$7 $))(&7

3(67,&,'( 6(/(&7,21

+RZ SHVWLFLGHV EHKDYH LQ WKH VRLO LV GHWHUPLQHG E\

PDQ\ IDFWRUV LQFOXGLQJ SURSHUWLHV RI WKH SHVWLFLGHV DQG

RI WKH VRLO DW WKH DSSOLFDWLRQ VLWH� 6RPH RI WKH IDFWRUV

WKDW VKRXOG EH FRQVLGHUHG ZKHQ VHOHFWLQJ SHVWLFLGHV

ZLWK PLQLPDO SRWHQWLDO IRU ZDWHU TXDOLW\ LPSDFWV DUH�

3HVWLFLGH 3URSHUWLHV

�� 7KH RUJDQLF FDUERQ DGVRUSWLRQ FRHIILFLHQW� . �
RF

GHVFULEHV WKH UHODWLYH DIILQLW\ RU DWWUDFWLRQ RI WKH

SHVWLFLGH WR VRLO PDWHULDOV DQG WKHUHIRUH LWV PRELOLW\

LQ WKH VRLO�

�� 7KH ELRORJLFDO GHJUDGDWLRQ KDOI�OLIH� 7 � LV D
×

PHDVXUH RI SHUVLVWHQFH RI WKH SHVWLFLGH LQ VRLO�

�� 7KH PD[LPXP FRQWDPLQDQW OHYHO �0&/�� RU WKH

OLIHWLPH KHDOWK DGYLVRU\ OHYHO �+$/�� RU HTXLYDOHQW

� +$/(4�� LV D PHDVXUH RI KHDOWK ULVN WR KXPDQV

RI SHVWLFLGH FRQWDPLQDWHG GULQNLQJ ZDWHU�

�� $TXDWLF WR[LFLW\� /& � LV D PHDVXUH RI WKH DELOLW\ 7DEOH � FRQWDLQV WZR LPSRUWDQW LQGLFHV� WKH SHVWLFLGH
��

RI WKH SHVWLFLGH WR FDXVH ��� PRUWDOLW\ LQ DTXDWLF OHDFKLQJ SRWHQWLDO �5/3,� DQG WKH SHVWLFLGH UXQRII

WHVW VSHFLHV� SRWHQWLDO �553,�� %RWK LQGLFHV DUH UHODWLYH� )RU D JLYHQ

WR PRYH IURP WKH DSSOLFDWLRQ VLWH E\ WKH LQGLFDWHG6RLO 3URSHUWLHV

�� +\GUDXOLF SHUPHDELOLW\ LV D PHDVXUH RI WKH VRLOV WKH RUJDQLF FDUERQ VRUSWLRQ FRHIILFLHQW DQG GHJUDGDWLRQ

DELOLW\ WR DOORZ ZDWHU WR SHUFRODWH WKURXJK LW� KDOI�OLIH YDOXHV RI HDFK SHVWLFLGH� 9DOXHV IRU WKHVH

�� 2UJDQLF PDWWHU LV LPSRUWDQW IRU SURYLGLQJ ELQGLQJ WHFKQLFDO PDQXDOV� DQG FRPSDQ\ SURGXFW OLWHUDWXUH�

VLWHV IRU SHVWLFLGHV� WKXV UHGXFLQJ WKHLU PRELOLW\ DQG

LQFUHDVLQJ WKHLU RSSRUWXQLW\ WR EH GHJUDGHG E\ VRLO

PLFURRUJDQLVPV�

0DQDJHPHQW 3UDFWLFHV

�� $SSOLFDWLRQ PHWKRGV DIIHFW WKH DPRXQW RI SHVWLFLGH

DSSOLHG GLUHFWO\ WR WKH VRLO� WKHUH LV D JUHDWHU

SUREDELOLW\ WKDW PRUH RI WKH SURGXFW ZLOO EH

DYDLODEOH IRU OHDFKLQJ RU UXQRII WKDQ LI DSSOLHG WR WKH

IROLDJH� ,I WKH SURGXFW LV LQFRUSRUDWHG LQWR WKH VRLO�

OHDFKLQJ PD\ EH WKH PRVW LPSRUWDQW ORVV SDWKZD\�

3HVWLFLGHV DSSOLHG WR WKH IROLDJH PD\ EH ORVW WR WKH

DWPRVSKHUH� GHFRPSRVHG E\ VXQOLJKW� RU DEVRUEHG

E\ WKH IROLDJH� WKHUHE\ UHGXFLQJ WKH DPRXQW

DYDLODEOH IRU ZDVK�RII DQG WUDQVSRUW WR ZDWHU ERGLHV�

�� ,UULJDWLRQ SUDFWLFHV FDQ DOVR GHWHUPLQH WKH ORVV

SDWKZD\V RI SHVWLFLGHV� 3HVWLFLGHV RIWHQ PRYH ZLWK

ZDWHU� VR WKH OHVV H[FHVV ZDWHU WKDW LV DSSOLHG� WKH

OHVV SRWHQWLDO WKHUH LV IRU D SHVWLFLGH WR PRYH SDVW

WKH FURS URRW ]RQH RU WR UXQ RII LQ VXUIDFH ZDWHU�

5DLQIDOO RU RYHUKHDG LUULJDWLRQ FDQ ZDVK RII

VLJQLILFDQW TXDQWLWLHV RI SHVWLFLGHV IURP IROLDJH

LPPHGLDWHO\ DIWHU DSSOLFDWLRQ�

,1',&(6 86(' 72 6(/(&7

3(67,&,'(6

VRLO� WKHVH LQGLFHV UDQN WKH SHVWLFLGHV E\ WKHLU SRWHQWLDO

SDWKZD\ �OHDFKLQJ RU UXQRII�� 7KH LQGLFHV DUH EDVHG RQ

SDUDPHWHUV KDYH EHHQ WDNHQ IURP VFLHQWLILF OLWHUDWXUH�
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5HODWLYH /HDFKLQJ 3RWHQWLDO ,QGH[ H[SHFWHG WR FDXVH DQ\ DGYHUVH KHDOWK HIIHFWV RYHU D

OLIHWLPH RI H[SRVXUH ��� \HDUV�� ZLWK D PDUJLQ RI VDIHW\�
7KH 5HODWLYH /HDFKLQJ 3RWHQWLDO ,QGH[ �5/3,�

GHILQHV WKH UHODWLYH DWWHQXDWLRQ �UHGXFWLRQ LQ PDVV DV LW

PRYHV WKURXJK WKH VRLO� RI HDFK SHVWLFLGH LQ VRLO� DQG

WKHUHIRUH LWV SRWHQWLDO WR OHDFK WR JURXQGZDWHU�

3HVWLFLGHV WKDW DUH YHU\ PRELOH� IRU H[DPSOH� WKRVH WKDW

KDYH . YDOXHV OHVV WKDQ ��� LQ VDQG\ VRLOV� RU �� RU
RF

OHVV LQ ILQH�WH[WXUHG VRLOV VKRXOG EH XVHG ZLWK FDXWLRQ�

7KHUH LV VRPH XQFHUWDLQW\ LQ WKH GDWD XVHG WR FDOFXODWH

WKLV LQGH[� +RZHYHU� VLQFH WKH YDOXHV DUH UHODWLYH WKH\

FDQ VWLOO EH XVHG� ,W LV LPSRUWDQW WR UHDOL]H WKDW WKH

VPDOOHU WKH 5/3, YDOXH RI D SHVWLFLGH� WKH JUHDWHU LV LWV

SRWHQWLDO WR OHDFK�

5HODWLYH 5XQRII 3RWHQWLDO ,QGH[

7KH 5HODWLYH 5XQRII 3RWHQWLDO ,QGH[ �553,�

GHILQHV WKH UHODWLYH LPPRELOLW\ DQG DYDLODELOLW\ RI HDFK

SHVWLFLGH LQ VRLO� DQG WKHUHIRUH LWV SRWHQWLDO WR UHPDLQ

QHDU WKH VRLO VXUIDFH DQG EH VXEMHFW WR ORVV LQ WKH

DTXHRXV SKDVH RU VHGLPHQW SKDVH RI UXQRII� 7KHUH LV

VRPH XQFHUWDLQW\ LQ WKH GDWD XVHG WR FDOFXODWH WKLV

LQGH[� +RZHYHU� VLQFH WKH YDOXHV DUH UHODWLYH WKH\ FDQ

VWLOO EH XVHG� 7KH VPDOOHU WKH 553, YDOXH RI D

SHVWLFLGH� WKH JUHDWHU LV LWV SRWHQWLDO WR EH ORVW LQ UXQRII�

0D[LPXP &RQWDPLQDQW /HYHO� /LIHWLPH +HDOWK �FRPPRQ QDPH� RI D SURGXFW� :KHQ XVLQJ D SURGXFW

$GYLVRU\ /HYHO RU (TXLYDOHQW WKDW LV D PL[WXUH RI WZR RU PRUH DFWLYH LQJUHGLHQWV XVH

WKH 5/3,� 553,� 0&/�+$/�+$/(4� DQG $TXDWLF
7DEOH � DOVR FRQWDLQV LQIRUPDWLRQ RQ WKH WR[LFLW\ RI

SHVWLFLGHV WR KXPDQV DQG DTXDWLF VSHFLHV� 7KLV

LQIRUPDWLRQ FDQ EH XVHG DV D VHFRQGDU\ FRQVLGHUDWLRQ LQ

WKH SHVWLFLGH VHOHFWLRQ SURFHGXUH�

7KH 0D[LPXP &RQWDPLQDQW /HYHO� 0&/� LV WKH

KLJKHVW DOORZDEOH FRQFHQWUDWLRQ LQ GULQNLQJ ZDWHU

VXSSOLHG E\ PXQLFLSDO ZDWHU V\VWHPV� ,W LV D 3ULPDU\

'ULQNLQJ :DWHU 6WDQGDUG EDVHG RQ KHDOWK

FRQVLGHUDWLRQV DQG LV HQIRUFHDEOH E\ WKH 86(3$�

3HVWLFLGHV WKDW PD\ SRWHQWLDOO\ FDXVH FKURQLF KHDOWK

HIIHFWV VXFK DV FDQFHU� ELUWK HIIHFWV� PLVFDUULDJHV�

QHUYRXV V\VWHP GLVRUGHUV RU RUJDQ GDPDJH DUH DVVLJQHG

D 0&/ YDOXH E\ WKH 86(3$� $OWKRXJK WKH 0&/ LV

XVXDOO\ H[SUHVVHG LQ PLOOLJUDPV SHU OLWHU �PJ�/�� LQ WKLV

FLUFXODU LW ZLOO EH H[SUHVVHG DV PLFURJUDPV SHU OLWHU

��J�/� RU SSE�� 7KH /LIHWLPH +HDOWK $GYLVRU\ /HYHO�

+$/� SURYLGHV D PHDVXUH RI SHVWLFLGH WR[LFLW\ WR

KXPDQV� 7KH +$/ DV GHILQHG EX WKH 86(3$ LV WKH

FRQFHQWUDWLRQ RI D FKHPLFDO LQ GULQNLQJ ZDWHU WKDW LV QRW

,I WKH FKHPLFDO KDV QRW EHHQ DVVLJQHG D 0&/ RU +$/

YDOXH� D KHDOWK DGYLVRU\ OHYHO HTXLYDOHQW� +$/(4�

�GHQRWHG E\ DQ DVWHULVN� KDV EHHQ FDOFXODWHG XVLQJ WKH

VDPH IRUPXOD DV WKH 86(3$ �+$/(4  5' [ 	 �����
I

ZKHUH 5' LV WKH UHIHUHQFH GRVH GHWHUPLQHG E\ WKH
I

86(3$� )RU QRQ�FDUFLQRJHQLF SHVWLFLGHV WKH FDOFXODWHG

+$/(4 VKRXOG QRW GLIIHU E\ PRUH WKDQ D IDFWRU RI ��

IURP WKH YDOXH IRUWKFRPLQJ IURP WKH 86(3$� 7KH +DO

DQG WKH +$/(4 KDYH XQLWV RI PLFURJUDPV SHU OLWHU

��J�/ RU SSE�� ,I D SHVWLFLGH KDV D 0&/ YDOXH DVVLJQHG�

ZH XVH WKDW YDOXH UDWKHU WKDQ WKH +$/ RU +$/(4� 7KH

VPDOOHU WKH YDOXH WKH JUHDWHU LV WKH WR[LFLW\ WR KXPDQV�

$TXDWLF 7R[LFLW\

7KH $TXDWLF 7R[LFLW\ SURYLGHV D PHDVXUH RI

SHVWLFLGH WR[LFLW\ WR DTXDWLF VSHFLHV� 7KH YDOXHV JLYHQ LQ

7DEOH � DUH WKH OHWKDO FRQFHQWUDWLRQV DW ZKLFK ��� RI WKH

WHVW VSHFLHV GLH �/& �� 8QOHVV RWKHUZLVH QRWHG E\ D
��

ORZHU FDVH OHWWHU IROORZLQJ WKH YDOXH� WKH WHVW VSHFLHV ZDV

UDLQERZ WURXW� 7KH VPDOOHU WKH YDOXH WKH JUHDWHU LV WKH

WR[LFLW\ WR DTXDWLF VSHFLHV�

'DWD IRU . � 5/3,� 553,� 0&/�+$/�+$/(4� DQG
RF

DTXDWLF WR[LFLW\ DUH JLYHQ IRU WKH DFWLYH LQJUHGLHQW

7R[LFLW\ YDOXH IRU WKH PRVW UHVWULFWLYH DFWLYH LQJUHGLHQW

LQ WKH PL[WXUH�

,PSRUWDQW 1RWH� 7KH LQIRUPDWLRQ SUHVHQWHG LQ

7DEOH � '2(6 127 VXSHUVHGH RU UHSODFH WKH

LQIRUPDWLRQ RQ WKH SHVWLFLGH FRQWDLQHU ODEHO RU SURGXFW

OLWHUDWXUH�

352&('85( )25 6(/(&7,1*

3(67,&,'(6 72 5('8&( $'9(56(

:$7(5 48$/,7< ,03$&76

$ �3HVWLFLGH 6HOHFWLRQ :RUNVKHHW� LV SURYLGHG DV D

FRQYHQLHQW ZD\ WR RUJDQL]H WKH LQIRUPDWLRQ QHHGHG WR

VHOHFW SHVWLFLGHV WR DYRLG ZDWHU SROOXWLRQ E\ SHVWLFLGHV LQ

D SDUWLFXODU SURGXFWLRQ RU PDQDJHPHQW XQLW� ,QVWUXFWLRQV

IRU XVLQJ WKH ZRUNVKHHW DUH SURYLGHG� 7KH IXQFWLRQ RI

WKH ZRUNVKHHW LV WR PDWFK WKH VRLO OHDFK DQG UXQRII

UDWLQJV DW WKH DSSOLFDWLRQ VLWH ZLWK WKH SHVWLFLGH 5/3,
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�OHDFKLQJ� DQG 553, �UXQRII� LQGLFHV DQG WR[LFLW\ 3HVWLFLGHV� �DYDLODEOH IURP \RXU FRXQW\ &RRSHUDWLYH

YDOXHV JLYHQ LQ 7DEOH �� ([WHQVLRQ 2IILFH� WR GHWHUPLQH WKH OHDFKLQJ DQG

7KLV ZLOO LQGLFDWH WKH UHODWLYH SRWHQWLDO IRU \RX GHWHUPLQH WKH VRLO OHDFK UDWLQJ DQG WKH VRLO

SHVWLFLGHV WR OHDFK RU UXQ RII IURP D SDUWLFXODU VLWH DQG UXQRII UDWLQJ IRU HDFK VRLO LQ HDFK ILHOG� OLVW WKH VRLO

FRQVLGHU WKH WR[LFLW\ RI WKH SHVWLFLGHV WR KXPDQV RU QDPH� VRLO OHDFK UDWLQJ� DQG VRLO UXQRII UDWLQJ LQ

DTXDWLF OLIH LI WKH SHVWLFLGHV OHDFK LQWR JURXQGZDWHU RU LI FROXPQV �� �� DQG ��� UHVSHFWLYHO\� RI WKH

UXQRII HQWHUV VXUIDFH LPSRXQGPHQWV RU VWUHDPV� 7KH 3(67,&,'( 6(/(&7,21 :25.6+((7�

ODVW WZR FROXPQV DUH IRU UHFRUGLQJ WKH ULFH SURGXFHU
V

FKRLFHV DQG UHDVRQV IRU VHOHFWLQJ SDUWLFXODU SURGXFWV�

2XU LQWHQW LV WR SURYLGH D GHFLVLRQ VXSSRUW WRRO IRU

WKH ULFH SURGXFHU� 7KH SURGXFHU LV UHVSRQVLEOH IRU

PDNLQJ WKH ILQDO FKRLFH� 7KH FRPSOHWHG ZRUNVKHHW FDQ

VHUYH DV D SHUPDQHQW UHFRUG RI WKH VHOHFWLRQ SURFHVV

XVHG DQG GHFLVLRQ PDGH E\ WKH SURGXFHU

� 8VLQJ WKH :RUNVKHHW

�� 7DUJHW 3HVW� &RUUHFW LGHQWLILFDWLRQ RI WKH SHVWV

WKDW QHHG WR EH FRQWUROOHG LV HVVHQWLDO� &KHFN ZLWK

NQRZOHGJHDEOH H[SHUWV DQG XWLOL]H FRPSHWHQW

GLDJQRVWLF ODERUDWRULHV VR WKDW D SURSHU GLDJQRVLV

FDQ EH PDGH� 0LVGLDJQRVLV UHVXOWV LQ WKH ZDVWHIXO

XVH RI XQQHFHVVDU\ SHVWLFLGHV DQG QHHGOHVV

LQFUHDVHV LQ SURGXFWLRQ FRVWV� /LVW FRQILUPHG SHVWV

LQ FROXPQ � RI WKH 3(67,&,'( 6(/(&7,21

:25.6+((7�

�� 5HFRPPHQGHG 3HVWLFLGHV� 8VH WKH FXUUHQW ,)$6

3HVW 0DQDJHPHQW *XLGHV� RU RWKHU DSSURSULDWH

LQIRUPDWLRQ VRXUFHV WR LGHQWLI\ WKH SHVWLFLGHV WKDW

FRQWURO WKH SHVWV RI FRQFHUQ� /LVW WKHVH SHVWLFLGHV

LQ FROXPQ � RI WKH 3(67,&,'( 6(/(&7,21

:25.6+((7�

�� 3HVWLFLGH 3URSHUWLHV� )RU HDFK SHVWLFLGH OLVWHG LQ

FROXPQ � RQ WKH 3(67,&,'( 6(/(&7,21

:25.6+((7� FRS\ WKH QXPHULF YDOXH IRU . �
RF

5/3,� 553,� 0&/�+$/�+$/(4� DQG $TXDWLF

7R[LFLW\ IURP 7DEOH � LQWR FROXPQV �� �� �� �� DQG

� RI WKH 3(67,&,'( 6(/(&7,21

:25.6+((7�

�� 6RLO 3URSHUWLHV� &RQVXOW WKH &RXQW\ 6RLO 6XUYH\

5HSRUW VRLO PDS VKHHWV WR ORFDWH \RXU SURGXFWLRQ

ILHOGV DQG WR LGHQWLI\ WKH VRLOV WKDW RFFXU LQ WKHVH

ILHOGV� 8VH WKH 6RLO 6FLHQFH )DFW 6KHHW HQWLWOHG

�><RXU &RXQW\@� 6RLO 5DWLQJV IRU 6HOHFWLQJ

VXUIDFH UXQRII UDWLQJ RI WKH VRLOV LQ \RXU ILHOGV� $V

�� 6HOHFWLRQ RI 3HVWLFLGHV� 8VLQJ LQIRUPDWLRQ WKDW

\RX KDYH FRPSLOHG RQ WKH 3(67,&,'(

6(/(&7,21 :25.6+((7� VHOHFW DSSURSULDWH

SHVWLFLGHV XVLQJ WKH 3HVWLFLGH 6HOHFWLRQ &ULWHULD WR

PDWFK VRLO DQG SHVWLFLGH SURSHUWLHV� 7KH VHOHFWLRQ

PDGH FDQ EH UHFRUGHG LQ FROXPQ �� DQG QRWHV

UHODWLQJ WR WKH VHOHFWLRQ FDQ EH UHFRUGHG LQ FROXPQ

���

1RWHV�

�� ,I WKH SHVWLFLGH SURGXFW VHOHFWHG LV D IRUPXODWHG

PL[WXUH RU D WDQN PL[� HDFK DFWLYH LQJUHGLHQW PXVW

EH FRQVLGHUHG� 7KH PRVW UHVWULFWLYH SHVWLFLGH LQ WKH

PL[WXUH ZLOO GHWHUPLQH WKH FKRLFH� 7UDGH QDPHV LQ

7DEOH � IROORZHG E\ �0� DUH IRUPXODWHG PL[WXUHV�

�� 6RPHWLPHV WKHUH PD\ QRW EH D FOHDU FKRLFH IURP

DPRQJ WKH DOWHUQDWLYH FKHPLFDOV DYDLODEOH WR FRQWURO

D SDUWLFXODU SHVW� ,Q WKHVH FDVHV� ILUVW RUGHU

VFUHHQLQJ XVLQJ WKH 5/3, RU 553, RQO\ FDQ VXIILFH�

�� 'HSWK WR JURXQGZDWHU DQG ORFDO JHRK\GURORJ\ PD\

LQIOXHQFH \RXU ILQDO VHOHFWLRQ� 6KDOORZ JURXQGZDWHU

LV PRUH YXOQHUDEOH WR FRQWDPLQDWLRQ 'HHS ZDWHU

WDEOHV ZLWK LQWHUYHQLQJ LPSHUPHDEOH JHRORJLF OD\HUV

DUH PXFK OHVV YXOQHUDEOH�

�� 'LVWDQFH WR VXUIDFH ZDWHU ERGLHV PD\ DOVR LQIOXHQFH

\RXU ILQDO VHOHFWLRQ� 6XUIDFH ZDWHUV DGMDFHQW WR RU

QHDU WKH SHVWLFLGH DSSOLFDWLRQ VLWH DUH PRUH

YXOQHUDEOH WR FRQWDPLQDWLRQ WKDQ WKRVH IXUWKHU DZD\�

,I VXUIDFH UXQRII IURP WKH DSSOLFDWLRQ VLWH XVXDOO\

LQILOWUDWHV LQWR WKH VRLO RII VLWH EHIRUH UHDFKLQJ D

VXUIDFH ZDWHU ERG\� WKHQ WKH 0&/�+$/�+$/(4

VKRXOG EH FRQVLGHUHG DV WKH VHFRQGDU\ VFUHHQLQJ

LQGH[�
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0DQDJLQJ 3HVWLFLGHV IRU 5LFH 3URGXFWLRQ DQG :DWHU 4XDOLW\ 3URWHFWLRQ 3DJH �

-DQXDU\ ����

&ULWHULD IRU 0DWFKLQJ 6RLO 5DWLQJV ZLWK 3HVWLFLGH ,QGLFHV

3HVWLFLGHV ZLWK OHVV SRWHQWLDO WR DGYHUVHO\ DIIHFW ZDWHU TXDOLW\ FDQ EH VHOHFWHG E\ PDWFKLQJ WKH VRLO UDWLQJV DQG SHVWLFLGHV ZLWK

WKH IROORZLQJ FULWHULD�

3(67,&,'( 6(/(&7,21 &5,7(5,$

,) 62,/ 5$7,1*6 $5(� 7+(1

/($&+ 5812)) 6(/(&7 3(67,&,'( :,7+�

+,*+ /2: /DUJHU 5/3, YDOXH� $1' /DUJHU 0&/�+$/�+$/(4 YDOXH�

0(',80 /2: /DUJHU 5/3, YDOXH� $1' /DUJHU 0&/�+$/�+$/(4 YDOXH�

/2: /2: /DUJHU 5/3, DQG 553, YDOXHV� $1' /DUJHU 0&/�+$/�+$/(4 DQG $TXDWLF 7R[LFLW\

YDOXHV�

+,*+ 0(',80 /DUJHU 5/3, DQG 553, YDOXHV� $1' /DUJHU 0&/�+$/�+$/(4 DQG $TXDWLF 7R[LFLW\

YDOXHV�

0(',80 0(',80 /DUJHU 5/3, DQG 553, YDOXHV� $1' /DUJHU 0&/�+$/�+$/(4 DQG $TXDWLF 7R[LFLW\

YDOXHV�

/2: 0(',80 /DUJHU 553, YDOXH� $1' /DUJHU $TXDWLF 7R[LFLW\ YDOXH�

+,*+ +,*+ /DUJHU 5/3, DQG 553, YDOXHV� $1' /DUJHU 0&/�+$/�+$/(4 DQG $TXDWLF 7R[LFLW\

YDOXHV�

0(',80 +,*+ /DUJHU 553, DQG 5/3, YDOXHV� $1' /DUJHU $TXDWLF 7R[LFLW\ DQG 0&/�+$/�+$/(4

YDOXHV�

/2: +,*+ /DUJHU 553, YDOXH� $1' /DUJHU $TXDWLF 7R[LFLW\ YDOXH�

$&.12:/('*0(176

7KH GHYHORSPHQW RI WKLV GRFXPHQW ZDV VXSSRUWHG

E\ WKH 86'$�(6 :DWHU 4XDOLW\ ,QLWLDWLYH 3URMHFW

���(:4,������� DQG WKH &HQWHU IRU 1DWXUDO

5HVRXUFHV� 8QLYHUVLW\ RI )ORULGD� *DLQHVYLOOH� )/�
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0DQDJLQJ 3HVWLFLGHV IRU 5LFH 3URGXFWLRQ DQG :DWHU 4XDOLW\ 3URWHFWLRQ 3DJH �

-DQXDU\ ����

7DEOH �� 5LFH�3HVWLFLGH SDUDPHWHUV IRU VHOHFWLQJ SHVWLFLGHV WR PLQLPL]H ZDWHU TXDOLW\ SUREOHPV�

7UDGH QDPH &RPPRQ QDPH $SSOLFDWLRQ 7\SH 6RUSWLRQ &RHIILFLHQW 5HODWLYH /RVVHV 7R[LFLW\� � �

6RLO )ROLDU . �PO�J� /HDFKLQJ 5XQRII 0&/� +$/ RU +$/(4
RF

5/3, 553, �SSE�� �

�

$TXDWLF /&
��

�

�SSP�

+HUELFLGHV

����' DPLQH ����' GLPHWK\ODPLQH VDOW [ �� ( �� �� �� ���

%DVDJUDQ EHQWD]RQ [ �� QG QG � ���

%OD]HU DFLIOXRUIHQ [ ��� QG QG � ��

%ROHUR WKLREHQFDUE [ ��� ��� �� �� 
 ���

3URZO SHQGLPHWKDOLQ [ ���� ��� � ��� 
 �����E

5RXQGXS JO\SKRVDWH DPLQH VDOW [ ����� ( !����� � ��� ���

6WDP SURSDQLO [ ��� ���� !����� �� 
 ����D

:HHGRQH 0&3$ HVWHU [ ���� ( ��� �� �� ���

,QVHFWLFLGHV�0LWLFLGHV

&\WKLRQ PDODWKLRQ [ ���� !����� ��� ��� ���

6HYLQ FDUEDU\O [ ��� ��� ��� ��� ���

)XQJLFLGHV

$SURQ PHWDOD[\O [ �� � � ��� 
 !���

%HQODWH EHQRP\O [ ���� ��� � ��� 
 ����

'LWKDQH PDQFR]HE [ ���� ( ��� � �� 
 �E

0DQ]DWH PDQFR]HE [ ���� ( ��� � �� 
 �E

5RYUDO LSURGLRQH [ ��� ��� ��� ��� 
 ���

7KLROX[ VXOIXU [ QG QG QG QG QRQ WR[LF

7KLUDP WKLUDP [ ��� ��� �� �� 
 ����
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0DQDJLQJ 3HVWLFLGHV IRU 5LFH 3URGXFWLRQ DQG :DWHU 4XDOLW\ 3URWHFWLRQ 3DJH �

7DEOH �� 5LFH�3HVWLFLGH SDUDPHWHUV IRU VHOHFWLQJ SHVWLFLGHV WR PLQLPL]H ZDWHU TXDOLW\ SUREOHPV�

7UDGH QDPH &RPPRQ QDPH $SSOLFDWLRQ 7\SH 6RUSWLRQ &RHIILFLHQW 5HODWLYH /RVVHV 7R[LFLW\� � �

6RLO )ROLDU . �PO�J� /HDFKLQJ 5XQRII 0&/� +$/ RU +$/(4
RF

5/3, 553, �SSE�� �

�

$TXDWLF /&
��

�

�SSP�

-DQXDU\ ����

7LOW SURSLFRQD]ROH [ ��� ( �� �� ��� 
 ���E

9LWDYD[ FDUER[LQ [ ��� ��� ��� ��� �

7UDGHQDPH� �0� LQGLFDWHV WKDW WKH SURGXFW LV D PL[WXUH RI WZR RU PRUH DFWLYH LQJUHGLHQWV��

$SSOLFDWLRQ 7\SH� ,1&� LQFRUSRUDWHG� ,1-� LQMHFWHG� 35(� SUHHPHUJHQFH� ;� DSSOLHG WR VRLO VXUIDFH RU IROLDJH�

6RUSWLRQ &RHIILFLHQW� (� HVWLPDWHG *� HGXFDWHG JXHVV�

5HODWLYH /HDFKLQJ 3RWHQWLDO ,QGH[ �5/3,�� 6PDOOHU QXPEHU LQGLFDWHV JUHDWHU OHDFKLQJ KD]DUG��

5HODWLYH 5XQRII 3RWHQWLDO ,QGH[ �553,�� 6PDOOHU QXPEHU LQGLFDWHV JUHDWHU UXQRII KD]DUG��

'ULQNLQJ :DWHU� 0D[LPXP &RQWDPLQDQW /HYHO �0&/�� /LIHWLPH +HDOWK $GYLVRU\ /HYHO �+$/�� 
 /LIHWLPH +HDOWK $GYLVRU\ /HYHO�

(TXLYDOHQW �+$/(4��

$TXDWLF 7R[LFLW\ /& � YDOXH LV IRU UDLQERZ WURXW �� RU �� KU H[SRVXUH WLPH� XQOHVV RWKHUZLVH VSHFLILHG��

��

D FKDQQHO FDWILVK E EOXHJLOO F FDUS M IDW KHDG PLQQRZ

QG� QR GDWD DYDLODEOH
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3(67,&,'( 6(/(&7,21 :25.6+((7

/DQGRZQHU�2SHUDWRU 1DPH�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB&RXQW\�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB'DWH�BBBBBBBBBBBBBBBB

&URS�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB)DUP ,'�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB)LHOG ,'BBBBBBBBBBBBBBBBBBBBBBBBBBB6KHHWBBBBRIBBBBBB

5HODWLYH /RVVHV 7R[LFLW\

7DUJHW 3HVW ,)$6 5HFRPPHQGHG . /HDFKLQJ 5XQRII 0&/�+$/ $TXDWLF 6RLO 7\SH 6RLO /HDFKLQJ 6RLO 5XQRII 6HOHFWHG &RPPHQWV

��� 3HVWLFLGHV 9DOXH 5/3, 553, +$/(4 7R[LFLW\ ��� 5DWLQJ 5DWLQJ ���� 3HVWLFLGH ���� ����

��� ��� ��� ��� ��� ��� ���

RF

,I WKH . YDOXH LV ��� RU OHVV RU LI WKH 5/3, YDOXH LV �� RU OHVV DQG WKH VRLO OHDFK UDWLQJ LV KLJK� WKHQ WKH SHVWLFLGH KDV D KLJK SRWHQWLDO IRU OHDFKLQJ DQG VKRXOG EH XVHG ZLWK H[WUHPH FDXWLRQ� $OWHUQDWLYH SHVWLFLGHV DQG
RF

UHGXFHG UDWHV VKRXOG EH FRQVLGHUHG LI SRVVLEOH� $SSO\ SHVWLFLGH GXULQJ SHULRGV ZLWK ORZ SRWHQWLDO IRU UDLQIDOO LI SRVVLEOH�

Archival copy: for current recommendations see http://edis.ifas.ufl.edu or your local extension office.




