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6%4(79%.
'LSORPVNRJ UDGYOFYWHNH GRFWD RN D

SWMHFDM QDYRGQMDYDQMD QD URGQRVW UDQGPDQ XOMEL
PDVOLQH QD NROHNFLML X 3RUHpX

SUDNWLpPQL SRND]DWHOML X]JRMD PDVOLQD X ,VWUL X ]DGC
XURGD X]JURNRYDQLK MDpRP VX&RP X ID]JL UDVWD L UD]YR
SRVWLAX VH SR]JLWLYQL UH]XOWDWL X RpXYDQMX SULURGD
RYLVL L R VRUWL

6DPL VPR VYMHGRFL VYH XpHVWDOLMLK VX&D SD MH L

QDYRGQMDYDWL GD EL GDOD NYDOLWHWDQ SORG &LOM U

XWMHpH QD URGQRVW SRVWRWDN XOMD X SORGX L GLC

,VWUD&LYDQMH MH SURYHGHQR QD WUL VRUWH $VFRODQD

WUHWPDQD QDYRGQMDYDQR L EH] SULPMHQH QDYRGQMDYI

VH REDYOMDOR RVDP SXWD WLMHNRP UDVWD L UD]JYRMD S
RM JRGLOQL

5HIXOWDWL GRELYHQL PMHUHQMLPD SRND]J]XMX GD QDYRC(
UDQGPDQ L GLQDPLND UDVWD SORGD ELOD EROMD .RG VR
UH]XOWDWL SULPMHQRP QDYRGQMDYDQMD =DWLP VRUWD
UH]XOWDWH D $VFRODQD 7THQHUD MH GDOD EROMH UH]XO

, ] GRELYHQLK UH]XOWDWD ]DNOMXpXMHPR GD MH QDYRGQN
WUHED X]JHWL X RE]JLU NROLpLQX RERULQD YUVWX WOD L P

./18y1( 5,-(y, 1IDYRGQMDYDQMH URGQRVW UDQGPDQ VRUWH



21 WKH PDVWHU TV X¥FKNMDL ¥R QWL X\VGOHIBNV

,QIOXHQFH RI LUULJDWLRQ RQ IHUWLOLW\ RLO UDQG DQG
FXOWLYDUV RQ FROOHFWLRQ LQ 3RUHPp

SUDFWLFDO LQGLFDWRUV RI ROLYH JURZLQJ LQ ,VWULD LQ
\LHOG FDXVHG E\ VWURQJHU GURXJKW LQ WKH JURZWK DQG
RI LUULIJDWLRQ SRVLWLYH UHVXOWYVY Rl FRQVHUYDWLRQ RI
WKH YDULHW\

'H DUH ZLWQHVVLQJ PRUH DQG PRUH IUHTXHQW GURXJKWYV
WR EH LUULJDWHG WR SURGXFH TXDOLW\ IUXLW 7KH DLF
LUULIJDWLRQ KDV D VLJQLILFDQW LPSDFW RQ IHUWLOLW\ W
WKH 3RUHp DUHD 7KUHH YDULHWLHV RI $VFRODQD 7HQHL
EHHQ LQYHVWLIJDWHG LQ WZR WUHDWPHQWY LUULJDWHG D
WKUHH UHSHWLWLRQV 6DPSOLQJ ZDV SHUIRUPHG HLJKW W
[UXLW I[TURP -XO\ WR 2FWREHU

7KH UHVXOWVY REWDLQHG E\ PHDVXUHPHQWY VKRZ WKDW LU
IHUWLOLW\ RLO SHUFHQWDJH DQG G\QDPLEFV RI IUXLW JI
VDWLVIDEWRU\ UHVXOWY KDYH EHHQ GHPRQVWUDWHG E\ LU
KDV DOVR SURGXFHG JRRG UHVXOWV DQG $VFRODQD 7H
XQFRQYHQWLRQDO FRQGLWLRQV RI EUHHGLQJ

JURP WKH REWDLQHG UHVXOWY ZH FRQFOXGH WKDW LUULJI
WKH DPRXQW RI SUHFLSLWDWLRQ VRLO W\SH DQG PDQ\ RW

(< :25'6 ,UULIJDWLRQ \LHOG ROLYH RLO \LHOG FXOWLYDU
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&LOM LVWUD&LYDQMD
5$=5%$'$ /,7(5$785(
.OLPDWVNL XYMHWL ]D UD]YRM PDVOLQH
.OLPD ,VWUH
1DJLE L HNVSRJLFLMD
6WMHQRYLWRVW L NDPHQLWRVW
'UHQLUDQRVW
9LEDN PDQMDN YRGH
'XELQD WOD
7HNVWXUD L PHKDQLPNL VDVWDY
JHQRID]H PDVOLQH
&YDWQMD
5D]YRM SORGD L QDNXSOMDQMH XOMD
=ULRED SORGD
0$7(5,-$/, , 0(72'(
/RNDFLMD LVWUD&LYDQMD L SRVYWDYOMDQMH LVWUDAL
6RUWLPHQW
OHWHRURORANL SRGDFL
ORUIRORAND PMHUHQMD SORGRYD
2GUHYLYDQMH LQGHNVD JUHORVWL
'RELYDQMH SDVWH RGUHYLYDQMH XGMHOD YRGH X SD
5(=8/7$7, , 5$635%$9%
7H&LQD SORGRYD
'XOMLQD SORGRYD

aLULQD SORGRYD L NR&WLFH



'"HEOMLQD PHVD PH]JRNDUSD SORGD
SWMHFDM QDYRGQMDYDQMD QD SURVMHpPQX PDVX SOR:
SWMHFDM QDYRGQMDYDQMD QD JULREX SORGRYD
8GLR YRGH X SDVWL PDVOLQD
8GLR XOMD QD VXKX WYDU
8GLR XOMD QD VYMH&X WYDU

=$./-8y%$.

323,6 /,7(5$785(
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892
SRGUXpMH ,VWUH L .YDUQHUD RGQRVQR ,VWDUVNH L 3UL
SRYU&GLQX =RQ@P X]JRMD PDVOLQH PpLMD VH SRYU&GLQD S|
SURVWLUH VH X SULREDOQRP SRGUXpMX L QD RWRFLPD
]DSDGQRM REDOL LVWDUVNRJ SROXRWRND RG 8PDJD GR :
NRMH VX ]DAWLUHQH RG VQDAaQLK XGDUD YMHWUD V 9HOHEL

ODVOLQDUVWYR X RYH GYLMH SRGUHJLMH SRVOMHGQMLK G
VH RJOHGD X YLAHVWUXNRP SRYHUDQMX SRYU&GLQD SRG PD

SRGUXpMX LPD XNXSQR SROMRSULYUHGQLK JRVSRGEL
SURL]YRGQMRP RG pHJD JRVSRGDUVWDYD QD SRGUXpM
VXU

ODVOLQDUVND SURL]JYRGQMD X ,vWUL VH MDYOMD X GYD R/
SULVXWDQ X PDQMHP EURMX WYUWNL NRMH SRMHGLQDpPQR
RNYLUX RELWHOMVNLK SROMRSULYUHGQLK JRVSRGDUVWD
QbvbGL VPMHAWHQL QD YHUHP EURMX SDUFHOD 7R VWYI
DIJURWHKQLPpNLK ]DKYDWD *DaSDUHF 6NRpLU L VXU

8 DJURWHKQLpPNRP VPLVOX SULPMHQMXMX VH GYD WLSD P
SULVXWDQ X VWDULP |DWUDYOMHQLP QDVDGLPD V ULMH\
QLVNRP UD]JLQRP LOL EH] XODJDQMD NHPLMVNLK LQSXWD L
LIQRVL VDWL KD 7R VYH ]DMHGQR XYMHWXMH QDL]PMH
NUHiH RG RNR NJ KD =DKYDOMXMXiuL VSHFLILpQLP RE
QDVDGL LPDMX SRWHQFLMDO QDMYHiUH SULURGQH YULM
WUDGLFLMVNRJ NUDMREUD]D JRVSRGDUHQMH YRGRP QD
XWMHFDMD QD RNROL& OHyXWLP RYDNYD SURL]YRGQMD QL
XYMHWLPD SRVORYDQMD QDSXaWD 'UXJL MH LQWHQJLYDQ
RG VWDEOD KD SULPMHQD PLQHUDOQLK JQRMLYD VUH
WOD VWURMQD EHUED L WH&QMD N QDYRGQMDYDQMX QDV
XVYDMDQMD VXYUHPHQLK WHKQRORJLMD L LQWHQ]JLYLUDQN
X YHULQL SURL]YRGQLK QDVDGD *DaSDUHF 6NRpLiU L VXU



9RGHQL VWUHV XVSRUDYD YLWDOQH IXQNFLMH ELOMNH SR
XpLQFLPD QD URGQRVW L YHJHWDWLYQL UDVW WH QD DNXP
GD VH QHJDWLYQH SRVOMHGLFH RVMHUDMX L X QDGROD]F
XWMHFDM QHGRVWDWND YRGH LJUD&HQ WLMHNRP IHQRID]F
IHQRID]JH RGUYHQMDYDQMD NR&WLFH NDGD GROD]L GR LQV
NRMHP VH QDOD]JL L QDMYHuUL XGLR XOMD NRMH MH JODYQLl
VXaH WLMHNRP WLK IHQRID]D GRYRGH GR VPDQMHQH FYD
VPDQMHQH VLQWH]H 8HUHUD D SRVOMHGLpPQR WRPH L PDQ
QDYRGQMDYDQMH NDR PMHUD SULPMHQMXMH X VYUKX VPD(
PDVOLQDUVNH SURL]JYRGQMH WH MH MHGQD RG PMHUD ]D \

1IDMUDVSURVWUDQMHQLML VXVWDYL QDYRGQMDYDQMD LU
UDVSROR&LYLP NROLPLQDPD YRGH SUHPD FLMHQL RSVNU
SUHPD GLPHQ]LMDPD PDVOLQLND ]D QDYRGQMDYDQMH 7L
SURELMDQMH YRGH L] EUD]GD L FXUHQMH + LVNRULAWDYI
SXWHP NDQDOLi{UD L EUD]GD SDA40OMLYR UD]JPMHAWHQLK L NR

SRWSXQR QDYRGQMDYDQMH ]D QHORNDOL]JLUDQX SRPRU EL
QDMPDQMH OLWDUD YRGH SR RGUDVORM PDVOLQL 2¢f
OoOLWDUD RGUDVORM PDVOLQL VYDND GDQD ©DNR VH GLVW
SRWUHEH L VWUHVD ELOMNH PRaH GMHORPLPQR XEODAaLWL

ORGHUQLML VXVWDYL SULPLMHQMHQL SULMH VYHJD X POLC
WRpPpNH X EOL]JLQL ELOMNH SXWHP ORNDOLJLUDQH GLVWUL
XGDOMHQLP GREDYOMDpPLPD RSVNUEOMXMX QHSUHNLGQR L
GR oLwbub vDW NRMH GRSXaWDMX XGRYROMDYDQMH
RG GR X RGQRVX QD WUDGLFLRQDOQH PHWRGH $JURS

&LOM LVWUDALYDQMD

&LOM UDGD MH LVWUDALWL XWMHFDM QDYRGQMDYDQMD V
SORGD L UDQGPDQD XOMD VRUWL PDVOLQD $VFRODQD
NROHNFLMVNRP QDVDGX PDVOLQD ,QVWLWXWD ]D SROMRSU



5$=5%$'$ /,7(5$785(

.OLPDWVNL XYMHWL ]D UD]JYRM PDVOLQH

1D RSVWRMQRVW PDVOLQH XWMHpX JHRJUDIVNL L NOLPD)
ODVOLQD UDVWH X XPMHUHQRP SRMDVX QD REMH SROXWNF
aLuLQH 8 QDV XVSLMHYD GR P QDGPRUVNH YLVLQH QD
ODVOLQD YROL EODJH SDGLQH L SULVWUDQNH RWYRUHQH
IDWYRUHQH YUWDpPH L XGROLQH 6 RE]JLURP QD NDUDNWHU
GUXJR YRUH 2QD MH ERJDWD NXOWXUD ]D VLURPD&aQD WOD
1H XVSLMHYD X WHANRP L QHSURSXVQRP WOX WH X WOX V
SROLWLNH WOD PDVOLQD MH MHGLQD NXOWXUQD DOWHUQD

ODVOLQD MH WLSLPpQL SUHGVWDYQLN PHGLWHUDQVNH NOL
2VQRYQH VX MRM ]QDpPDMNH YUXiuH L VXKR OMHWR EOD.
QDMWRSOLMHJ PM& VB FDPD BBOLIQM X QDMVXAQLMHP OMHWQTF
ALYRW PDVOLQH RGYLMDGRRE X, YD\WQSRQK RGLMHGQRVWL QD
AWHWD L VPUW ODVOLQD X PLURY D&M XX PRAH & R ERN M FAWLX
XJURNXMH SXFDQMH NRUH L VPUW PODGLK VWDEDOD 9LVR
RVWDYLOD WUDJ NDR QLVNH WHPSHUDWXUH ]LPH

QDJOX SURPMHQX WHPSHUDWXUH SUROMHWQH WHPSHUDW
VQLMHJ L PDJOD L]DJLYDMX aAWHWH QD VWDEOX L SORG.
PDVOLQDUVWYR =DGUR L 3HULED

ODVOLQD WUDAL YRGX NDR L VYDND GUXJD YRUND 1R &LYR
WLVXUOMHUD ERUEH RWSRUQLMRP QD VXaX RG VPRNYH L
PDVOLQD NVHURILWQD NXOWXUD RGQRVQR PRaH RSVWDWL
QHUH RGUD]JLWL QD VPDQMHQMH URGQRVWL L VLQWH]X XOMN
QD sOLULP VNHOHWQLP WOLPD UHQWDELOQRVW PDVOLQDL
SRVWDMH XSLWQD =DGUR L 3HULFD

%%»O0DJL YMHWDU PDVOLQL MH SRWUHEDQ ]D RSORGQMX D M
AYMHWURPHWLQL?® LOL EULVDQRP SURVWRUX QD VMHYHU
SULPRUMD 9UXOMD L GU 8 SURL]JYRGQML PDVOLQD ]D MHC



FYDWQMH GR EHUEH 8 J]RQL SRVROLFH YMHWDU UD]JQRVL P
FYDWQMH WDNRYyHU PRaH L]D]YDWL YHOLNX aWHWX =DGUR

2QGMH JGMH QHPD VYMHWOD QHPD QL PDVOLQH =D VWYL
VXQFH £+ OLVW 7D MH pLQMHQLFD YDAQD X UH]JLGEL PDVC
=DGUR L 3HULEFD

.OLPD ,VWUH

SURVWRUQL UDVSRUHG RERULQD X ,VWUL SRG QHSRVUHGC
JUDND QDG ,VWUX GROD]JL V MXJR]DSDGD =UDpQH VH PDVH
60ODYQLND L 8pNH WH JERJ SRGL]DQMD JUDND GROD]L GR N
EUGRYLWL SUHGMHOL QD VMHYHURLVWRNX QDMNL&G@RYLWLM
D PDVLY 8pND L YLAH RG PP 1DMPDQMH NL&H SDGQH QD
9DOWXUH GR 1RYLJUDGD SDGQH RG GR PP D QD RED

PP NL&H ,DNR NROLPLQD RERULQH UDVWH RG |]DSDGD ¢
LVWL RERULQVNL UHALP 1DMYLAH RERULQD SDGQH X MHV
VHNXQGDUQL YUKXQDF QD SULMHOD]X SUROMHUD X OMHWR
SUROMHUD WH OMHWL 8QDWRp SURVMHpPQR GREURM YOD&
SRYHUDWL RSDVQRVW RG VXadH NRMD MH QDMYHUD QD ]I
QDMPDQMH D UDJ]GREOMH YUOR YLVRNLK WHPSHUDWXUD W
]JDGUADYDQMD YODJH X WOX VX&aD MH pHVWD L X NUDA&N
,ZVWUDPHW

1D SRGUXpMX LVWDUVNRJ SROXRWRND SULVXWQD VX WL
NDUDNWHUL]JLUD VUHGR]JHPQD NOLPD &V SR .|SSHQX VML
XPMHUHQR WRSOD YODaQD NOLPD V YUXULP OMHWRP &Il
NRQWLQHQWDOQL GLR VXEPHGLWHUDQVND NOLPD &lIE SR .|



6O0OLND .OLPDWRORAND NDUWD ,VWUH

,JYRU ,VWDUVND HQFLNORSHGLMD VWU

1DJLE L HNVSR]JLFLMD

1DJLE L UHOMHIQD SR]JLFLMD MH YUOR YDaQD SUHGLVSRI]LI
YUOR YDAaDQ MHU RVLJXUDYD SURFMHYLYDQMH L RWMHFDC(
WHUHQL RQL NRML LPDMX EODJR GR XPMHUHQR EODJL QDJL
RVWDOH RVRELQH PRJX ELWL 3 NODVH SRJRGQRVWL ]
RJUDQLpHQMLPD 3 NODVH SRIJRGQRVWL JHPOMLA&WD ]D P
QDJLED D 3 NODVH SRIJRGQRVWL ELOH EL VWUPH SDGLQF
SDGLQH SUHNR DNR VH WHUDVLUDMX PRJX ELWL L ERC
GUXJL NULWHULML WR GR]JYROMDYDMX %RJXQRYLUO L VXU
JHROR&@NH JUDYH SRGWLSRYL L RGQRV GHWULWXVD L ]H
OLORA

6WMHQRYLWRVW L NDPHQLWRVW

6WMHQRYLWRVW L NDPHQLWRVW VX ELWQL IDNWRUL NYDOL
REUDGH L RGUaDYDQMD PDVOLQLND 1DUDYQR QDMEROMH
SDUFHOH GRVWDWQH ]D PHKDQL]JLUDQX REUDGX =DWR VH ]
PMHUL SULVXWQD L VWMHQRYLWRVW L NDPHQLWRVW 3DUF



VSDGDMX X 3 NODVX ERQLWHWD |]D PDVOLQLNH 2QH SDUF
GUXJX NODVX SRIJRGQRVWL 3 D ]JHPOML&AWD NRMD LPDM
NODVX JHPOMLawD ]D X]JRM PDVOLQD GDNOH JHPOML&WD
X]JRM PDVOLQLND 70D NRMD LPDMX SUHNR VWLMHQD
JRVSRGDUHQMD X PDVOLQDUVWYX X QHSRJRGQD JHPOMLA&YV
SRWNULMHSOMHQR X SUDNVL" 6YDNDNR QHUH MHU VPR V
JHPOMLaAWLPD VD YLaH RG VWLMHQD .DPHQLWRVW MH Y
HNRORAGNX GXELQX SURILOD ]D SRVWRWQX ]JDVWXSOMHQR
SURJUDpPQRVWL WDOD NDR SRYROMQRJ VYRMVWYD ]D X]JRM

'"UHQLUDQRVW

SULURGQD GUHQLUDQRVW RFMHGLWRVW MH UH]XOWDQWD
MH GD YHULQD PDVOLQD GROD]L QD NU&GNLP SURSXVQLP W
GREUH RFMHGLWRVWL OHYXWLP X SRVOMHGQMH YULME
YLQRIJUDGDUVNLP WOLPD QD XUDYQMHQLP ]DUDYQLPD L

GUHQLUDQRVW QHSRWSXQD =DWR WOD LPDMX GREUX SULL
LPDMX L JUDN SRWRP WOD NRMD VX XPMHUHQR GREUR RF
QHSRWSXQR LOL QH&AWR VODELMH RFMHGLWLK WDOD 0DVC
RFMHGLWLP WOLPD NDPHQMDUD DNR VH QH XQRVL GRVWD
LOL YUOR VODER RFMHGLWLP WOLPD EH] L]YUGHQLK KLGU

9LADN PDQMDN YRGH

6XYLADN L QHGRVWDWDN YRGH 9RGD X WOX MH UH]XOWDQ
SRORADMD 6YDNDNR QDMEROMH MH ]D PDVOLQH GD X ]RC
YRGRP DOL QL SUHNRPMHUQRJ RFMHYyLYDQMD YRGH &WR F
YRGH RG VWUDQH VLWQLFH WOD 8 WOX VH PRaAH SRMDYLW
YHOLNR RJUDQLpHQMH DNR MH UD]JLQD SRG]JHPQH YRGH X Y
RERULQVND YRGD SUHSODYOMXMH GRWLpPpQL SRORADM $NR
%WRIXQRYLU L VXU

,VWR WDNR DNR VDGUADM YRGH X WOX SDGD LVSRG OHQWR
RQGD vX SRWUHEQH PMHUH QDWDSDQMD 1DUDYQR WR Ul
SORGRYL PDVOLQED X OMHWR L UDQX MHVHQ WUSH RG QHG
%WRIXQRYLU L VXU



'XELQD WOD

'XELQD WOD MH YDabDQ HQGRPRUIRORANL IDNWRU WOD .DF
GXERND WOD NDNR EL VH ELOMND PRJOD SRWSXQR ]JDNR
YHUWLNDOQR OLOMNRYLUO L axacLua

'XELQD WOD X NRMRM VH QDOD]L JODYQLQD NRULMHQMD QT
WOD NRMD LPDMX YUOR YHOLNX HNROR&NX GXELQX D WR N\

FP VUHGQMH GXERND WOD FP SOLWND FP L
GXELQH 2YGMH WUHED LVWDiUL GD HNROR&NX GXELQX WO
LIQRV NRMHJ VDGU&L %RJIJXQRYLU 0O L VXU

THNVWXUD L PHKDQLpPpNL VDVWDY

7THNVWXUD L PHKDQLpNL VDVWDY WOD MH YDADQ IDNWRU ]D
L] UDJORJD 4WR EROMH SHQHWULUD NRULMHQMHP MHU LPI
SRGQRVL VXaX OHyXWLP LSDN MH QDMSRYROMQLMD WHNYV
VYLP WOLPD WHaHJ PHKDQLpPNRJ VDVWDYD SRAHOMQH VX (
YHOLpLQH PDQMH RG FP SURPMHUD L WR X VDGUA&ADMX R
WDPR JGMH MH WHNVWXUD WHA&D MHU RQ RPRJXUDYD ERO
SULURGQX RFMHGLWRVW ORUDPR LPDWL X YLGX GD VYDNR
HNRORAGNX GXELQX WOD &awR ]QDpL GD LJUD]JLWR VNHOH)\
*OLQDVWD WOD SRVHEQR DNR VH QDOD]H QD UDYQRP LOL
SUREOHP YUOR VODEH RFMHGLWRVWL L QHGRVWDWDN ]JUD
VXU

JHQRID]H PDVOLQH

&YDWQMD

-HGQD MH RG IHQRID]D X JRGLaAaQMHP FLNOXVX PDVOLQH

QMH]LQR WUDMDQMH RYLVH R NOLPDWVNLP SULOLNDPD W
WLMHNRP FYDWQMH O6WDEOD PDVOLQH FYMHWDMX WLMHN
SRORYLQH PMHVHFD VYLEQMD L SUYH SRORYLQH OLSQMD
SRpHWNX SXQRM FYDWQML L ][DYUAHWNX FYDWQMH SRMH
]DSDAaDQMLPD NRMD SRGUD]XPLMHYDMX SUDUHQMH SURP



YHIHWDWLYQLK L JHQHUDWLYQLK RUJDQD .RG VRUWL P
PRIXUQRVW PHYyXVREQRJ RSUDALYDQMD L WDNYH MH DNF
]IDMHGQR X QDVDGX =DGUR L 3HULFD

5D]YRM SORGD L QDNXSOMDQMH XOMD

'HVHWDN GDQD QDNRQ FYDWQMH QRUPDOQR RSORVHQL |DF
ERMH L YHO VX X WRM ID]L PDOR NUXSQLML 2G RSORGQMH
SORGD 3UYD ID]D REXKYDUD GLREX VWDQLFD &WR MH YLC
ID]JL VOLMHGL SUYL EUJL YLGOMLYL UDVW 6DVWRML VH SRQ
UDVWD PHVD PH]RNDUSD SORGD WH VH QDVWDYOMD GR
VUSQMD 5DVW SORGD WDGD VH ]QDWQR XVSRUDYD 3Rpl
6MHPHQL ]JDPHWDN HPEULM L NRAWLFD GRVWLAX SXQX YH
7R VH ]JELYD SRWNUDM VUSQMD NDGD SRPLQMH pHWYUWD I
EUJL UDVW SORGD WH SRpHWDN ELRVLQWH]H L QDNXSOMDQ

%%U]J]L UDVW SORGD ]DYyuabyYb X MHVHQ NDG SORG SRpLQMH
SORGD ]QDWQR VH VPDQMXMH L ]DSRpLQMX UD]OLpPpLWL

QDNXSOMDQMH XOMD 7LMHNRP SUYRJ GLMHOD SHWH ID]H
2SLVDQH ID]JH UD]JYRMD WLSLpQH VX |]D VYH VRUWH PDVOLQ
]D VYDNX VRUWX L RYLVH R X]JRMQLP XYMHWLPD =DGUR L

'LRED VWDQLpMD YHULQH WNLYD SORGD ]DYU&DYD WLMHNR
VWDQLFD ]DYU&ADYD SRpHWNRP WUHUH IDJH 6DY SRUDVW ¢
VWDQLFD =ERJ WRJD VX VWUHVQL XYMHWL UD]QLP ID]DPD
VWRSX GLREH VWDQLpMD D WR XJURNXMH VPDQMHQMH YHOC
NDVQLMLP ID]JDPD XNORQMHQ 6WYDUQD YHOLPLQD SORGD
NDGD VH PH]JRNDUS L HQGRNDUS PHVR SORGD UD]YLMEL
QDYRGQMDYDQMD SRND]DOH VX GD WLMHNRP pHWYUWH ID]]
X NRORYR]X ]JQDWQR XWMHpH QD NRQDpPQX NUXSQRiUX SOF

9HOLpPLQED SORGD L YULMHPH JULREH X VYLP VX XYMHWLPD
SORGRP 8 LQWHQ]JLYQLP XYMHWLPD X]JRMD YHOLN EURM
YHOLpLQH SORGRYD SD QHNDG VWROQH VRUWH QH SRV



HNVWUHPQLP VOXpDMHYLPD RSWHUHUHQMD SORG QH PR&H
WHPSHUDWXUH |[DXVWDYH QMHJRY UD]JYRM 7DNYR VWDQMH
SORGRYL NRML RVWDQX QD VWDEOX VYRMRP YHOLPLQRP Q
VX NRML UHDJLUDMX QD YRGHQL VWUHV + DNR MH XURG YL
$NR VPHAXUDQRVW QLMH MDND SORGRYL PRJX YUDWLWL
QDNRQ SUYH NL3H LOL QDYRGQMDYDQMHP 1D QHGRVWDW
X]JDMDMX QD SOLWNLP WOLPD EH] QDYRGQMDYDQMD =DG UL

=ULRED SORGD

3RpPHWNRP JULREH PRAH VH VPDWUDWL NDGD SRPLQMH RSEL
W]Y JHOHQH JULREH RGQRVL VH QD ID]X NDGD FLMHOL SO
JELYD QHNROLNR GDQD SULMH SRpHWND DNXPXODFLMH DQV
JHOHQH JULREH SORG JXEL QH3WR RG VYRMH pYUVWRUH
SULWLVNRP PR&H LVWLVQXWL L] SORGD .ROLpLQD XOMD NF
RGUHYLYDQMH JHOHQH JULREH ]DWR &WR VH X WRM ID]L X
JULRED SORGD SRYH]DQD MH VD VPDQMHQMHP NROLpPLQH .
VSRMHYD DURPH RVRELWR L] JUXSH YL4LK DONRKROD L WH

=DYU&HWDN YDQMVNH SURPMHQH ERMH YD&QD MH ID]D X ]|
QDNRQ WH ID]H ]QDWQR XVSRUDYD QDNXSOMDQMH XOMD :
UDJOLNXMH VH RG NXOWLYDUD GR NXOWLYDUD RQR MH
ELRVLQWHWL]LUDWL X VWDQLFDPD SRNRALFH D SRWRP VF
QHNLK VRUWL SRNR&ALFD L PHVR JXEH VDY NORURILO SULM
NRG GUXJLK ERMHQMH SRpPLQMH GRN VX WD WNLYD MR& |JHO

-HGQDNR MH WHAGNR RGUHGLWL L W]Y FUQX JUHORVW MHU
MH FLMHOD SRYUaLQb SORGD HSLGHUPD YHU SRFUQMHO
NULWLpQD MH ]D SULSUHPX NYDOLWHWQLK SURL]JYRGD ]D V
SORG JXEL YRGX L X LVWR YULMHPH SRpLQMH GMHORPLD
NROLpLQD XOMD NRMH VH QDNXSL X SORGX X JULREL RGUF
RYLVQR R X]JRMQLP XYMHWLPD L NOLPDWX WH X PDQMRM P
]IDSRpLQMH NRG VYLK VRUWL SRpHWNRP pHWYUWH ID]JH X
ODOH NDSOMLFH XOMD UDVSUaAHQH SR NUDMHYLPD HQGR
NUXSQLMH NDSL NRMH VH SRPLpX SUHPD YDNXRODPD =DGU



$NR WLMHNRP OMHWD QLMH ELOR VWUHVD YHUH VXadH DN,
UDYQRPMHUQD 7D OLQHDUQRVW SUHYODGDYD GR NUDMD
QDNXSOMDQMD VPDQMXMH 'QHYQR SRYHUDQMH WLMHNRP C
VRUWX 5D]JOLND X QDNXSOMDQMX XOMD PHyX VRUWDPI
SURGXNWLYQRVWL 7L UH]XOWDWL WDNRYyHU SRND]XMX GD
LOQWHQJLYQR X]JRMHQLK VRUWL ]D XOMH IHQRORANL XQLIR
=DGUR L 3HULFD

ILQHDUQRVW DNXPXODFLMH XOMD PLMHQMD VH DNR VX VW
DNR MH ELOR VWUHVD WLMHNRP UD]JYRMD SORGD &WR MH
6WRJD VH NRG RGUHYLYDQMD WUHQXWND EHUEH PRUD X]I
VWUHVQH XYMHWH =DGUR L BHULFD

SULPMHQD QDYRGQMDYDQMD XWMHpH QD RUJDQROHSWL
PDVOLQRYRJ XOMD 7DOLMDQVNL VX DXWRUL XWYUGLOL GI
VWDEDOD VRUWH /HFFLQR LPDOD QLAL LQWHQ]JLWHW JRUDI
UD]JOLNX RG QHQDYRGQMDYDQLK VWDEDOD 6HUYLOL L VXU
LVWUDALYDQMX XWYUGLOL GD MH XGLR IHQROQLK VSRMHYL
HNVWUD GMHYLpDQVNLP PDVOLQRYLP XOMLPD L] QHQDYRG
SULPLMHQMHQLP QDYRGQMDYDQMHP QR GD MH XGLR XOM
WUHWPDQX O6WHIDQRXGDNL L VXU GRN aSDQMROVNL
XGMHOX XOMD X VXKRM WYDUL L]JPHYyX QDYRGQMDYDQRJ L
VXU
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/IRNDFLMD LVWUDALYDQMD L SRVWDYOMDQMH LVWUDAa

,VWUDALYDQMH MH SURYHGHQR X NROHNFLMVNRP QDVDGX

X 3RUHPpX f 6 L f , QD QDGPRUVNRM YLVL(
MH VMHYHUR ]DSDGQD D QDJLE WHUHQD L]JQRVL 6WDE
JRGLQH X]JJRMQL REOLN MH SROLNRQLpPQD YD]D VD VNH

7O0R X QDVDGX MH FUYHQLFD JOLQDVWR LORYDVWH WHNVW
PDVORQBID HXURSDWHFFLQR $VFRODQD 7HQHUD L /HFF
YDULMDQWH QDYRGQMDYDQR L QHQDYRGQMDYDQR NRQW!
VWDEOD SRGYUJQXWD QDYRGQMDYDQMX X ID]JL UDVWD SOI
OLVWRSDGD JRGLQH

6O0OLND 30DQ QDVDGD QD NROHNFLML LQVWL



6O0OLND SULND]XMH SODQ QDVDGD PDVOLQD X 3RUHpPpX L
]D DQEDOL]X 8]J]HWR MH VWDEDOD RGQRVQR VWDEDOD
QDYRGQMDYDQD L VWDEOD NRMD VH QLMH QDYRGQMDYDO

BRUWLPHQW

IJHFFLQR

7TDOLMDQVND XOMQD VRUWD SRGULMHWORP L] 7TRVNDQH ¢
SULODJRGOMLYRVWL QD UD]OLpLWH DJUR HNROR&ANH XYMH'
REDOL -DGUDQD L X SUHNRPRUVNLP JHPOMDPD 8 ,VWUL V
LVWDUVNLP SODQWDAaQLP QDVDGLPD LQWHQ]JLYQRJ X]JRMI
SRND]DOD GREURP L URGQRP VDPR QD SORGQLP WOLPD QD
QDYRGQMDYDMX 8 vVXaQLP XYMHWLPD QD NUax OR&H QDSUI
MH EXMQRJ UDVWD SULURGQR QDJLQMH UDVWX X YLVLQX
REXMPD JXVWD L RNUXJODVWD 6WDEOD V QLVNLP UDDPYL
5RGQH JUDQpPLFH VX NUDWNH L YLVHUH J/LVWRYL VX HOLS
VWUDQH VX VYLMHWOR]J]HOHQH ERMH D V GRQMH ]JHOHQN
&YMHWRYL VX SRMHGLQDpPQL L X XVSRUHGEL V RVWDOLP V
MDMROLNL VUHGQMH YHOLpPLQH PDVH GR JUDPD . F
7TLMHNRP JULREH SORGRYL SRSULPDMX FUQX ERMX /HFFLC
VH GREURP L UHGRYLWRP URGQR&UX 8JODYQRP MH VWUD
ODXULQR ORUDLROR JUDQWRLR D RG GRPDULK VRUWL
2EOLFRP 2VMHWOMLYD MH QD PDVOLQRYX PXKX L VYUGOI
UDN PDVOLQH YMHWDU PDJOX L QLVNH WHPSHUDWXUH 'D
PLULVD L RNXVD SR SORGX PDVOLQH =DGUR L 3HULFD

$VFRODQD 7HQHUD

7TDOLMDQVND VRUWD L] SRNUDMLQH ODUFKH 5LMHp MH L M}
,VWUL X]JDMD RG JRGLQH S5DVSURVWUDQMHQD MH WDI
GLOMHP VYLMHWD O6WDEOR MH EXMQRJ UDVWD RNUXJOH

URGQH JUDQpLFH EODJR SRYLMHQH /LVW MH VUHGQMH Yt
VYLMHWOR]J]HOHQH ERMH =UHR SORG MH NUXSDQ MDMROLI
DVLPHWULpDQ 7LMHNRP VDJULMHYDQMD JHOHQD ERMD Sl
FUYHQNDVWRAaXWH SMHJH D RQGD SRVWXSQR SUHOD]L X Fl
RVUHGQMD D X SRMHGLQLP JRGLQDPD YUOR RELOQD RV



3ULSDGD PHyX UDQH VRUWH MHU GRJULMHYD YHUO X UXMQX
SR]QDWL RSUDaLYDpL VX 6DQWD &DWDULQD ,WUuUDQD
WHPSHUDWXUH L QDPHWQLNH RVLP QD PDVOLQRYX PXKX
NRQJHUYLUDMX X VDODPXUL 1DMEROML VX DNR VH XEHUX
SUHUDGH X XOMX RQR MH VYMHAaHJ PLULVD KDUPRQLpPQR
QL]DN =DGUR L 3HULFD

/IHFFLR GHO &RUQR

7DOLMDQVND VRUWD L]GXaHQLK SORGRYD 7R MH VRUWD NI
UD]J]ORJD aWR PX NUR&aQMD LPD NUDWNH LQWHUQRGLMH SD
GHYLpPQR ROMpPQR ROMH

2YD VRUWD MH LGHQWLILFLUDQD QD IDUPL A+RUQ3 X RSULQ
UD]JGREOMH QLVNLK WHPSHUDWXUD JRGLQH 3RPDOR V
YLVRNRJ UDVWD HOLSWLpPQH IRUPH QLMH MDNR EXMQR
]JDREOMHQD (SLNDUS LPD MDVQR LJUD&HQH OHQWLFHOH (
PDOL 3RYU&ALQD PX MH VUHGQMH QDERUDQD ,VWLWXWR SF
/HIQRVH
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UDJ]GREOMD SURYRYHQMD SUDUHQMD UD]YRMD SORGRYD R
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Slike 3.4.1. Presjek ploda 14.7.2016. Slika 3.4.2. Presjek ploda 18.8.2016.

Slika 3.4.3. Presjek ploda 7.10.2016.

Slike (3.4.1. - 3.4.3) prikazuju presjek plodova tijekom tri razdoblja mjerenja. Slikalo se
navedenim digitalnim mikroskopom 1 izmjerilo debljinu mezokarpa pomocu programa
ImageJ. Na slikama se jasno vidi rast ploda i odrvenjavanje koStice unutar koje se nalazi

sjemenka.

Kapacitet kapaljke utvrden je skupljanjem vode iz sustava kap na kap u kalibriranu plasticnu
posudu u trajanju od sat vremena. Pomocu tih mjerenja usporediti ¢e se navodnjavani dio

nasada sa kontrolom (nenavodnjavanim) dijelom nasada. Kapacitet kapaljki bio je 6,7 L/h.

Berba plodova provedena je ru¢nim tresaCima priklju¢enima na noSeni traktorski kompresor
na mreze u tri navrata ovisno o sorti: Leccino (18.10.), Leccio del Corno (9.11.) i Ascolana

Tenera (11.11.). Nakon berbe izmjeren je urod plodova po stablu i odreden indeks zrelosti.
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2GUHYyLYDQMH LQGHNVD JUHORVWL

,QGHNV JUHORVWL ,= MH RGUHYyHQ SUHPD PHWRGRORJLML
NJ SORGRYD SRWSXQR VOXpDMQLP RGDELURP RGYRMHQF

NRALFH HSLNDUSD L PHVD PH]RNDUSD L]JGYRMHQL X JU

SORGRYD X SRMHGLQRM JUXSL Q XYUAWHQ X IRUPXOX

60OLND *UXSH SORGRYD SUHPD RERMHQRVWL NRALFH 1L

= > [Q [ Q « [Q @

8VSRUHGERP UH VH GRUL GR ]DNOMXpND GD OL MH QDYR
PDVOLQD

'RELYDQMH SDVWH RGUHYLYDQMH XGMHOD YRGH X S|

IDNRQ EHUEH SORGRYD RNR NJ SORGRYD MH VDPOMHY
PHNLUDUX 00 0& ,QIJHQHUtD \ VLVWHPDV 6/ &SDQMRC
PP 6YMH&AH VDPOMHYHQD SDVWD UDaALUHQD MH SR NHUDPL
WDQMXUD WH MH SULMH VXaHQMD L]YDJDQD PDVD WDQM
SULMH VXaHQMD L RVXaHQD X VXaLRQLNX QD “ f& GR
QDNRQ VXaHQMD IDNRQ VXaHQMD WDQMXUL V SDVWRP VW
MH L]YDJDQD PDVD VXKH SDVWH O0DVD VYMHAH SDVWH 06Y
VXKH SDVWH 06X3 SUHPD IRUPXOL PDVD YRGH 09 SU
SUHPD IRUPXOL



06Y3 PDVD SDVWH L WDQMXUD SULMH VXaHQMD
06X3 PDVD SDVWH L WDQMXUD QDNRQ VXaHQMD
09 06Y3 06X3
8GLR YRGH 09 06Y3 [

8GLR XOMD X VXKRM SDVWL RGUHYHQ MH QD 6R[WHF XUHYD
SUHPD %UNLUO L VXU

6OLND OMHUHQMH SRPRUX ODERUDWRULMYV

60LND SULND]XMH ODERUDWRULMVNX YDJX QD NRMR
WLMHNRP UD]GREOMD X]LPDQMD X]RUDND B8]RUFL VX VH X
SORGRYD 1D SRpHWNX MH UD]JPDN L]PHyX X]LPDQMD X]RUDI
UDJPDN RGQRVQR GR WMHGQD



6OLND OMHUHQMH GXALQH L 4LULQH GLJLWDORQF

6O0OLND SULND]XMH GLJLWDOQX SRPLPpQX PMHUNX NRM
SORGRYD OMHULOD VH GXOMLQD SORGRYD RG YUKD GR ED
SORGD
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7HAaLQD SORGRYD

7LMHNRP UDVWD SORGD SRYHuUDYD VH L SURVMHpQD PDVD
VRUDWD X SRVOMHGQMD GDQD RG UXMQD GR OL\
LIUDAHQLMHJ SRUDVWD PRA&H ELWL YL&AD NROLPLQD RERUL!
PP NLaH &4WR MH YHUD NROLPLQD RERULQD X RGQRVX QTC
PMHUHQMD VUSQMD

8 JUDILNRQX SULND]DQD MH SURPMHQD WHAaLQH SOR
QHODYRGQMDYDQRP WUHWPDQX .RG VRUWH /HFFLR GHO &
X ]JDYUAQRM ID]L UDVWD GRN NRG /HFFLQD VX YHUL SORG]
7THQHUH VX YHUL SORGRYL NRG WUHWPDQD EH] QDYRGQMD
MH LPDR WUL VNRND X UDVWX SUL GRGDYDQMX YRGH

8 RYRP LVWUDALYDQMX MH YLGOMLYR GD PDVD SORGD R)
QDYRGQMDYDQMD RYLVL L R VRUWL 3UHPD UH]XOWDWLPD
GD MH UHDNFLMD VRUWH .RURQHLNL 6WHIDQRXGDNL L \
VOLPpQD UH]XOWDWLPD VRUWH /HFFLQR X RYRP LVWUDAL

MHU MH YLa4D PDVD SORGRYD ELOD X WUHWPDQX V
aSDQMROVNL DXWRUL *yPH] 5LFR L VXUDGQLFL QLVX |
UD]JOLNX X PDVL SORGRYD L]JPHYyX UD]JOLpLWLK WUHWPDQD C

*UDWWDQ L VXUDGQLFL QDYRGH GD NRG NORQD VRL
YLVRNR LQWHQIJLYQLP QDVDGLPD PDVOLQD RGQRVQR QDV
PDVD SORGRYD UDVWH X] SULPMHQX QDYRGQMDYDQMD GR
GROD]L VWDJQDFLMH L SDGD *UDWWDQ L VXU
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'XOMLQD SORGRYD

*UDILNRQ SULND]XMH GD VRUWH /HFFLQR L /HFFLR
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*UDILNRQ

SRpHWQLP

SULND]XMH VRUWH $VFRODQX 7HQHUD
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SUHPD SRGDFLPD L] ]QDQVWYHQRJ UDGD *XFFL /RGROLQ
UH]XOWDWL GRELYHQL WLMHNRP L JRGLQH WDEO
NROLpLQD GRGDQH YRGH ELOL VX YHUL L PH]RNDUS L HQGR

JRGLQD ,VWUDALYDQMH MH L]YRYHQR X %LEERQL X ,WDOL
VXVWDYRP NDS QD NDS 1DVDG VDGUAL VWDEOD L ELOD
VWDEDOD LPDOR MH MHGLQVWYHQ WUHWPDQ YRGRP -HGQ
VWUHVX X]JURNRYDQRP QHGRVWDWNRP YRGH DOL EXGXuL
VH FRGH QD KD OMHUHQMD VX VH L]YRGLOD WODpPQLP N
LVWRGREQR PMHUHQMH WUL OLVWD

7DEOLFD 7H&LQD VYMH&HJ ): L VXKRJ ': PH]RNDUS
PMHUHQR X L WMHGQX QDNRQ SXQH FYDWQMH L
VUHGQMLP YULMHGQRVWLPRBzSRUGE B GRR\L\Y WA US DEDQ bR B D
QD VLJQLILNDQWQX L PDOR VLJQLILNDQWQX UD]JOLNX WLME
VWDEOD X L JRGLQH
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4Z YRGHQL SRWHQFLMDO QD SRpHWNX 1$ QLMH DQDOLJLUDQR
,]JYRU *XFFL /RGROLQL DQG 5DSRSRUW

'RGDYDQMHP LVWH NROLPLQH YRGH X UD]JOLpLWLP IHQROR

SORGRYD RGQRV PH]JRNDUSD L HQGRNDUSD WH DNXPXODFI

VXU IDYHH L VXU L pLQL RVQRYX ]D UHJXODFL
JHUHUHV L 6RULDQR



OHYyXWLP &WR VH WLpH PHJRNDUSD NRG QDYRGQMDYDQMD
IHFFLR GHO &RUQR L /HFFLQR GRN NRG $VFRODQH 7HQ
NRML VX ELOL QDYRGQMDYDQL (QGRNDUS MH ELR YHiL N
QDYRGQMDYDQLK /HFFLQD L $VFRODQH 7HQHUH

8 UH]XOWDWLPD ]QDQVWYHQRJ UDGD *yPH] GHO &DPSR L
SORGD VRUWH S$SUEHTXLQD ]D SXWD X NRQWUROL EH] QD
FYDWQMH 8 WMHGQX QDNRQ FYDWQMH :$)% YROXPHQ
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,]JYRU *yPH] GHO &DPSR 0 L 7TURQFRVR $

5H]XOWDWL VX SULND]DQL NDR VUHGQMD YULMHGQRVW “ VWDQGDUG(
UD]JOLNH 3 XQXWDU GDWXPD SUHPD /6" WHVWX 7HPHOMHQR QD S



8WMHFDM QDYRGQMDYDQMD QD SURVMHpPQX PDVX SOI

.RG /HFFLR GHO &RUQD L /HFFLQD ELR MH YHUL XUR
QDYRGQMDYDQMD QR UD]JOLND X URGQRVWL L]PHyX VWDEL
GHO &RUQR QLMH ]QDpDMQD GRN MH NRG $VFRODQH 7H
VWDEOLPD QR RYD UD]JOLND V REJLURP QD YHOLNX VWDQC
QLMH ]QDpDMQD JUDILNRQ

8 YHULQL LVWUDALYDQMD XURG SORGRYD SR VWDEOX ELF
QHQDYRGQMDYDQL WUHWPDQ *yPH] 5LFR L VXU 6HUY
QR X RYRP MH LVWUDALYDQMX XURG SORGRYD V RE]JLURP Q
UDJ]OLND XURGD SORGRYD PDVOLQD SR VWDEOX VRUWH
VXSURWQRVWL MH V UH]XOWDWLPD 6HUYLOLMD L VXUDGQL
GYD LVWUDALYDQMD PRJX ELWL ]JERJ GUXJDpLMLK NDUDNW
LVWUDAaLYDQMD 6HUYLOL L VXUDGQLFL VX LVWUDALYDQMH
WOX GRN MH PRMH LVWUDAaLYDQMH SURYRYHQR QD VODER .
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*UDILNRQ SBURVMHpPpQD PDVD SORGD QDYRGQMDYDQLK

FUWLFH R]QDpDYDMX VWDQGDUGQX GHYLMDFLMX
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FUWLFH R]QDpDYDMX VWDQGDUGQX GHYLMDFLMX



SWMHFDM QDYRGQMDYDQMD QD JULREX SORGRYD

.RG VYH WUL VRUWH MH ELR YHUL LQGHNV JUHORVWL X QH
.RG VRUWL /HFFLQR L $VFRODQH 7HQHUH MH ELOD PDO
LJUDAHQD UD]JOLND L]PHyX GYD WUHWPDQD

/HFFLR GHO &RUQR

JHFFLQR

$VFRODQD 7HQHUD
" QHQDYRG QMIDNMRERQMD YD QR

*UDILNRQ ,QGHNV JUHORVWL SORGRYD QDYRGQMDYDOQL
FUWLFH R]QDpDYDMX VWDQGDUGQX GHYLMDFLMX



*yPH] 5LFR L VXUDGQLFL VX X VYRP LVWUD&LYDQMX QD VR
QDYRGQMDYDQMH QH XWMHpPH QD LQGHNV JUHORVWL RGQR
LVWUDALYDQMX SRND]DQR GD MH RYDM SDUDPHWDU RYLVD!
KLSRWH]H SRWUHEQR SURYHVWL YL&AHJRGLAQMH LVWUDALY]

8GLR YRGH X SDVWL PDVOLQD

*UDILNRQL SULND]XMX SRVWRWDN YRGH X SORGRYLPLC
.RG $VFRODQH 7THQHUH L /HFFLQD MH YHUL XGLR YRGH NI
GHO &RUQD VXSURWQR QR UD]JOLND L]JPHYyX WUHWPDQD
UH]XOWDW LI QHQDYyXMH MHU VDP SUHWSRVWDYLOD GD UH
WUHWPDQX QR V RE]JLURP QD SRGDWDN GD MH WLMHNRP

YHOLND NROLPLQD RERULQD JUDILNRQ RYDNDY UH]XO
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" QHQDYRGQMDYDQR
" QDYRGQMPYDQR

XGLR YRGH

/IHFFLR GHO &RUQR

*UDILNRQ 8GLR YRGH X SDVWL PDVOLQD QHQDYRGQMLEL
VWDEOD FUWLFH R]QDpDYDMX VWDQGDUGQX GHYLMDFLMX

8GLR XOMD QD VXKX WYDU

*UDILNRQ SULND]XMH XGLR XOMD QD VXKX WYDU
QHQDYRGQMDYDQLP XYMHWLPD QR RYD UD]JOLND L]JPHYX W
X VYRP LVWUDALYDQMX GRELOL *yPH] 5LFR L VXUDGQLFL
QDYRGQDMDYDQRP WUHWPDQX O6WHIDQRXGDNL L VXU
JRGLQLAVWUDALYDQMD GRN X GUXJRM JRGLQL UD]JOLND QL

"QHQDYRGQMDYDQR
" QDYRGQMDYDQR

XGLR XOMD QD VXKX WY

$VFRODQD 7HQHUD




" QHQDYRGQMDYDQR
" QDYRGQMPYDQR

JHFFLQR

" QHQDYRGQMDYDQR
" QDYRGQMPYDQR

XGLR XOMD QD VXKX|WYDUXGLR XOMD QD VXKX WYDU

/IHFFLR GHO &RUQR

*UDILNRQ 8GLR XOMD X VXKRM SDVWL PDVOLQD QHQDY
VWDEOD FUWLFH R]QDpDYDMX VWDQGDUGQX GHYLMDFLM

8GLR XOMD QD VYMHA&X WYDU

*UDILNRQ SULND]XMH XGLR XOMD QD VYMH&axXx wybu .R
NRG QHQDYRGQMDYDQLK VWDEDOD D NRG /HFFLQD L $VFRC
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XGLR XOMD QD VYMHA&X WY

$VFRODQD 7HQHUD

"QHODYRGOQOMDYDQR
" QDYRGQMPYDQR

/IHFFLR GHO &RUQR

"EQHQDYRGQMDYDQR
EQDYRGQMPYDQR

XGLR XOMD QD VYMHaX WYDUXGLR YRGH

IHFFLQR

*UDILNR@BGLR XOMD X VYMH&RM SDVWL PDVOLQD QHQDYRG:
VWDEOD FUWLFH R]QDpDYDMX VWDQGDUGQX GHYLMDFL
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1D WHPHOMX X]LPDQMD X]RUDND L QMLKRYRJ PMHUHQMD W
PRaH VH GDWL QHNROLNR ]DNOMXpDND

S3ULMH VYHJD QDYRGQMDYDQMH LPD UD]OLpLW XWMHFDM C
VH SRND]DR NDR VRUWD NRMD LPD QDMYL&H SR]JLWLYQLK
1IDNRQ /HFFLQD VRUWD /HFFLR GHO &RUQR MH WDNRY
OHyXWLP $VFRODQD 7HQHUD QLMH GDOD GREUH UH]XOWD

7HALQD GXOMLQD L 4LULQD SORGRYD MH ELOD YHUD NRG
$VFRODQH 7HQHUH GRN NRG /HFFLR GHO &RUQR QLMH E

9HUL HQGRNDUS LPDOH VX VRUWH $VFRODQD 7HQHUD L
XYMHWLPD

'"HEOMLQD PHIJRNDUSD MH ELOD UD]OLpLWD NRG VYH WUL V
GHEOMLOQL IHFFLR GHO &RUQR MH LPDR GHEOML NRG
QHQAQDYRGQMDYDQLK

IHFFLR GHO &RUQR L /HFFLQR LPDOH VX YHUX SURVNM
QDYRGQMDYDQLP XYMHWLPD

,QGHNV JUHORVWL MH NRG VYH WUL VRUWH MH ELR YHUuUL X
VPDWUDMX GD LQGHNV JUHORVWL QH RYLVL R QDYRGQMDYCL

SRYHUDQD NROLPLQD RERULQD WLMHNRP UXMQD GDOD MH
VWDEOD

8GLR XOMD QD VXKX WYDU QLMH VH ]QDpDMQLMH PLMHQM
IDNOMXpLWL GD QDYRGQMDYDQMH NDR PMHUD QH XWMHpF
SRX]GDQLML SRND]DWHOM X RGQRVX QD XGLR XOMD QD VYN

5D]OLpLWL UH]XOWDWL NRG XVSRUHYLYDQMD RYRJ LVWUD:
UDGX PRaH ELWL JERJ UD]JOLPLWLK SULURGQLK XWMHFDMD |

6 REJLURP QD GRELYHQH UH]XOWDWH VPDWUDP GD EL WUHE
VRUWL GD EL VH GRELOL WRpPpQLML UH]XOWDWL L QD WDM (
VRUWL SRWUHEQR QDYRGQMDYDQMH L X NRMRM PMHUL
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$JURSRUWDO ODVOLQDUVWYR 1DYRGQMDYDQMH PDVC
KWWS ZZZ DJURSRUWDO KU PDVOLQDUVWYR I 3U
%HQVD $ L OLOR& % + $XWRULJLUDQD SUH
KWWS ZZZ PHGS XQLVW KU PRGXOL SHGRORJLMD SUH
SULVWXSOMHQR UXMQD

%RIXQRYLU O %HQVD $ +XVQMDN 6 OLORA %

X]JRM PDVOLQD $JURQRPVNL *ODVQLN

%UNLG . 5DGXORYLU O 6ODGRQMD % /XNLO , &aH!
6R[WHF DSSDUDWXV IRU RLO FRQWHQW GHWHUPLQDW.L
6RVWDQ]H *UDVVH

'USDYQL KLGURPHWHRURORANL ]DYRG

KWWS Z7ZZ GKP] KWQHW KU NOLPD NOLPD SKS"LG NOL

(NWUD GHYLpPQR ROMpPQR ROMH KWWS [Q
3ULVWXSOMHQR VUSQMD

JHUHUHV ( DQG 0 $ B6RULDQR '"HILFLW LUULJD
ZDWHU XVH -RXUQDO ([SHULPHQWDO %RWDQ\ +
*DUFLD - 0 DQG <RXVIL . 1RQ GHVWUXFWLYH
HYDOXDWLRQ RI WKH PDWXUDWLRQ OHYHO RI ROLYF
7HFKQRORJ\ + +

*DASDUHF 6NRpLU /M OLOMNRYLU , OLODW 9 0l
GDU X +UYDWD O0DYL G R R

*yPH] GHO &DPSR 0 L 7URQFRVR $ (IHIHFW RI

LUULJDWLRQ RQ FRPSRQHQWYV RI ROLYH IUXLW JURZW
ODQDJHPHQW +

*yPH] 5LFR $ 6DOYDGRU 0 ' ORULDQD $ 3pUH]
JUHIJDSDQH * ,QIOXHQFH RI GLIIHUHQW LUULJD
&RUQLFDEUD FY ROLYH RUFKDUG RQ YLUJLQ ROLYH
&KHPLVWU\

*UDWWDQ 6 5 %HUHQJXHU 0 - &RQQHOO -+ 3ROLW
RLO SURGXFWLRQ DV LQIOXHQFHG E\ GLIIHUHQW TXD
:DWHU ODQDJHPHQW



*XFFL 5 IRGROLQL (0O DQG 5DSRSRUW + ) :DW
LQ PHVRFDUS FHOOXODU SURFHVVHVY DQG WKH UHODW
GXULQJ ROLYH IUXLW GHYHORSPHQW 7UHH 3K\VLROR/
, VWLWXWR SHU OD 9DORUL]]DJLRQH GHO /HIJQR H GHO

GHO &RUQR KWWS Z7ZZ LYDOVD FQU LW DUFKLYL

IBULVWXSOMHQR VUSQMD

, VWUDPHW .OLPD X ,VWUL KWWS Z7ZZ LVWUDPH
NRORYR]D

IDYHH 6 ( +DQRFK 0 :RGQHU DQG + $EUDPRZLWF
SUHGHWHUPLQHG GHILFLW LUULIJDWLRQ LQ WKH SHUII
/I LQ WKH HDVWHUQ FRDVWDO SODLQ RI ,VUDHO 6FLH
OLOMNRYLO , axaLu , &XNURY 9 =DSDAabDQML
QLVNLK WHPSHUDWXUD L JRGLQL QD SRGUXpMX ,

ORULDQD $ ) 2UJD] 0 3DVWRU DQG ( )HUHUHYV
ROLYH RUFKDUG WR ZDWHU GHILFLWV -RXUQDO RI W
6FLHQFH +

6HUYLOL 0 (VSRVWR 6 J/RGROLQL ( 6HOYDJJLOQL
ORQWHGRUR * B6HUUDYDOOH 0 *XFFL 5 ,UuL
3KHQROLF &RPSRVLWLRQ DQG 6HOHFWHG 9RODWLOH
-RXUQDO RI $JULFXOWXUDO DQG )RRG &KHPLVWU\
6WHIDQRXGDNL ( :LOOLDPV 0 &KDUW]RXODNLV
JUULJDWLRQ RQ 4XDOLW\ $WWULEXWHV RI 20LYH 2L
&KHPLVWU\

ANDULFD % &XAaLi , %RQLIDpLG O ODVOLQD L |
X +UYDWVNRM 7LSRJUDI 5LMHND

7RIQHWWL 5 5 GT$QGULD $ /DYLQL DQG * ORUHOO
LUULJDWLRQ RQ FURS \LHOG DQG YHJHWDWLYH GHY
JUDQWRLR DQG /HFFLQR (XU -RXUQDO $JURQ +
=DGUR % 3HULFD 6 ODVOLQD L PDVOLQRYR XOM
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IXFLMD =RYLUO URYyHQD MH X 5LMHFL RaAXMND 6UH
X 3DJLQVNRP NROHJLMX = NODVLPpQRM JLPQD]LML JRG|
IDNXOWHW X =DJUHEX SUHGGLSORPVNL VWXGLM VPMHU KRI
VYHXpLOLAQH SUYRVWXSQLFH EDFFDODXUHD LQAaLQMHUN
QD]JLYRP AODVOLQDUVWYR 3D]LQaWLQH3®* ,VWH JRGLQH XSI
6WUXpPpQX SUDNVX RGUDYXMH QD ,QVWLWXWX ]D SROMRSULY
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