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%NPVTIMMRJM!NO!XIVVI!`NP!^KQQIV!QcI!TIJMPI!YKP!XcP!IJJ!YKP!QIJJIS^IP_!QIJ!QNJMI!NO!

XIQ!^NJ!NJVNS!W!OaPI!TR^I+!)KIJ!S^NXIORP^JRJMIP!^NJ!OaPI!YKPMRYVJRJM_!KLL^NSV_!XRNPm_!

YnPOIMPRJM_!LPK]TIQIP!QIX!PILPKXU^SZKJ_!OI^SVVNL_!S^NXIP!LW!TIOIP!KM!`ZIPJI_!

`KPQKJYKPSVcPPITSIP!KM!^PIYV+!1J\QNMIXI!XcP!IP!QIP!Y[TSKQQI!IJJ!XP[OVcMMIPI!QKV!

XRSSI!D1PR^SIJ!NJX!$TIiNJXIP!"99,F+!!

!

1(!^KQ!R!:CC8!UV!QIX!IMJI!NJ]IYNTRJMIP!KQ!`OKPXNJ!QNJ!^NJ!PIXUSIPI!ITTIP!UJJMW!

YUSNPRUQVK^SRJIP!R!^KPJ!KM!^KPJLPKXU^VIP!D;5--()32310!:CC8F+!3!)KPMI!`NP!OR!

MPIJSIOIPXRIP!YKP!RJJ`KTX!NO!IJ^ITVI!Qc^KVK^SRJIP+!4RSSI!IP!UVNP]IRXIV!NO!-NVVRTScJIV!

QIX!MPUJJTNM!R!1(S!NJ]IYNTRJMIP+!%KPJ!QIX!YKP!`[cV!RJJ`KTX!NO!Qc^KVK^SRJIP!QW!IJVIJ!

^NSSIPIS!ITTIP!]TNJXIS!QIX!YPRS^V!^KPJ!YKP!W!YW!VK^SRJRJJ`KTXIV!JIX!LW!N^SILVN]ITV!JROW+!

!

3!(0$!^NJ!NOTRJMSVNLIV!SKQ!Y[TMI!NO!N^SYUSNPRKSI!^KQQI!KLL!QKV!BCoD$MPRKS!:CCBF!KM!

^NJ!XIPYKP!`N!SVKP![^KJKQRS^!]IVcXJRJM+!6W!OIPXIJS]NSRS!TIMMIS!XIV!JIX!SVKP!RJJSNVS!LW!

W!YRJJI!QR^PKKPMNJSRQIP!SKQ!^NJ!]PU^IS!R!]RKTKMRS^!^KJVPKTT!QKV!!"#$%&"'+!3JJIJ!

LTNJVIYKPIXTRJM!ZK]]IS!XIV!YKP!W!YW!YPNQ!PISRSVIJVI!SKPVIP!!D$MPRKS!:CCBf!pU_!)Re`KTSKJ!IV!

NT+!:CC,F+!!



! 9!

3JK^UTUQ!^NJ!KOIPORJVPI!SNLPKYcVVRS^!LW!LTNJVIPISVIP!LW!ZKPXKOIPYTNVIJ!ITTIP!LW!SWYP[+!

3JK^UTUQ!ORT!KMSW!^UJJI!KOIPTIOI!SITO!KQ!XIVVI!IP!]IMPNOX!OIX!YKP!I^SIQLIT!

ZKPXNP]IRXRJM_!QIJ!`NP!R^^I!IOJIJ!VRT!W!LPKXUSIPI!SLKPIP!D%`KJMN!NJX!0UVVKJ!"9,,F+!!

0QRVVISVKYY!SKQ!KOIPORJVPIP!LW!LTNJVIQNVIPRNTI!^NJ!SLPIS!SKQ!^KJRXRIP_!NSeKSLKPIP!

DLIPRV`IeRIPF!ITTIP!SKQ!XITIP!NO!QceIT+!$SeKSLKPIP!KM!^KJRXRIP!NJSIS!SKQ!XI!SV[PSVI!

^RTXIJI!NO!RJK^UTUQ+!0LPIXJRJM!S^ZIP!OIX!SLPUVRJM!JWP!XIV!PIMJIP!ITTIP!QIX!ORJX!D6NUT_!

1T\$TTNY!IV!NT+!:CC@F+!!)WP!LIPRV`IeRIJI!]TRP!OWVI!OIX!PIMJ_!ORT!NSeKSLKPIJI!^KQQI!UV!

SNQQIJ!QIX!IV!MITIN^VRM!SVKYY+!)WP!XIV!RMZIJ!V[P^IP!KLL_!ORT!XRSSI!XN!^UJJI!SLPIS!QIX!

ORJXIJ!D6NPPc_!<IJ^RJSKJ!IV!NT+!"99BF+!!

!

$^SYUSNPRKSI!ORT!`N!]ISV!ORT^WP!YKP!W!UVOR^TI!SIM!`ORS!XIV!IP!YU^VRM!OaP!KM!PIMJ!OIX!KM!

KQ^PRJM!]TKQSVPRJM_!KM!XIV!IP!LW!XIVVI!VRXSLUJ^VIV!LTNJVIJI!IP!QISV!QKVVNMITRMID6NUT_!

/RLLS!IV!NT+!:CC>F+!0LKPIP!SKQ!TNJXIP!LW!N^SIJI!ORT!SLRPI!KM!NJMPRLI!XI!YKPS^ZITTRMI!

XITIJI+!4IJJI!Y[PSVI!RJYI^SZKJIJ!OR!^KQQI!YPN!KOIPORJVPIJXI!RJK^UTUQ+!!0I^UJXaPI!

RJYI^SZKJIP!^NJ!^KQQI!YPN!TUYV]WPJI!^KJRXRIP+!0I^UJXaP!LPKXU^SZKJ!NO!NSeKSLKPIP!

^KQQIP!ONJTRMORS!YKP!SIJV!VRT!W!UVMZ[PI!JKIJ!SaPTRMI!LPK]TIQIP!DqRISI!"9,>F+!

!

$JMPILJI!N^S!^NJ!YW!YKPS^ZITTRMI!ScQLVKQIP+!3JYI^SZKJIJ!^NJ!KYVI!Y[PSV!SIIS!SKQ!SQW!

ONJJVPU^JI!]PUJI!YTI^^IP!LW!YKPS^ZITTRMI!XITIP!NO!N^SIV+!!4IJJI!RJYI^SZKJIJ!ORT!SLPI!SIM!R!

NTTI!PIVJRJMIP!YPN!RJYI^SZKJSLUJ^VIV+!)KIJ!MNJMIP!^NJ!IJ!KMSW!SI!TN^SIPKSN!ITTIP!P[X!

SKLLOI^SV!TNJMS!^NJVIJ!NO!cVVIPNMJIJI!ITTIP!OIX!]NSRS!NO!SQWN^SIJI+!3JYRSIPVI!^KPJ!

S^PUQLIP!RJJ!KM!]TRP!MPW]PUJI_!KM!N^SIJI!^NJ!KMSW!VONJMSQKXJIS!KM!]TI^IS+!7IX!TIJMPI!

LIPRKXIP!QIX!YU^VRM!OaP_!ORT!VRXTRM!SQRVVIXI!N^S!^UJJI!YW!SLKPI`KLIP!QIX!LIPRV`IeRIP!

DqRISI!"9,>f!6NPPc_!<IJ^RJSKJ!IV!NT+!"99Bf!$MPRKS!:CCBF+!%KPJ!SKQ!IP!RJYRSIPV!QIX!!,(

)%$'&*+$%"'!ORT!YW!IJ!PIXUSIPV!^ONTRVIV!YKPXR!SKLLIJ![XITIMMIP!SVROITSIS^KPJIJI_!

TNMPRJMSLPKVIRJIP!KM!eITTIOIMMIP+!4IVVI!Y[PIP!VRT!XWPTRMIPI!SLRPRJMSIOJI!KM!ORM[P!D6NPPc_!

<IJ^RJSKJ!IV!NT+!"99BF+!!

!



! "C!

!

.M,N)-D*!/ROSSc^TUS!YKP!N^SYUSNPRKSI!DAUSNPRUQ!?INX!#TRM`VF+!D0e`RTXIP!r!#IPMSVPKQ!

"99=F!

!

AKPI^KQSVIJ!NO!XI!YKPS^ZITTRMI!!"#$%&"'\NPVIJI!IP!IVVIP!NTV!W!X[QQI!^TRQNNO`IJMRM+!3!

^Z[TRM!KM!YU^VRM!^TRQN!IP!!,(6"='8%"'!KM!!,($3+*$6+"'!QISV!UV]PIXV_!QIJS!R!ONPQV!KM!V[PV!

^TRQN!ORT!IJ!YRJJI!QISV!!,(78$++!!,()%$'&*+$%"'!IP!QISV!UV]PIXV!R!KQPWXIP!QIX!ONPQV!KM!

YU^VRM!^TRQN!DpU_!)Re`KTSKJ!IV!NT+!:CC,F+!3!)KPMI!`NP!!,($3+*$6+"'_!!,(78$+_!!,(0%&6&*60"'!

KM!!,(6"='8%"'(VRXTRMIPI!OaPV!XI!QISV!YPIQVPIXIJXI!D%KSRN^_!2KPL!IV!NT+!:CC=f!

?IJPR^SIJ!NJX!1TIJ!:CCBF+!3!XI!SIJISVI!WPIJI!`NP!XIPRQKV!YKPI^KQSVIJ!NO!!"#$%&"'(

)%$'&*+$%"'![^IV!R!`ITI!)KPX\1UPKLN_!SaPTRM!LW!]I^KSVJRJM!NO!!,(6"='8%"'!D6NPPc_!

<IJ^RJSKJ!IV!NT+!"99Bf!qNNTbRZ^_!%NSVITIRJ!IV!NT+!:CC=f!pU_!)Re`KTSKJ!IV!NT+!:CC,F+!!

!

4IV!IP!PIMRSVPIPV!SVKP!ONPRNSZKJ!QITTKQ!QKVVNMITRM`IVIJ!YKP!N^SYUSNPRKSI!`KS!YKPS^ZITTRMI!

SKPVIP!NO!`OIVI+!4IJ!^RJISRS^I!SKPVIJ!0UQNR!=!KM!XIJS!IVVIP^KQQIPI!`NP!XIJ!SVIP^ISVI!

PISRSVIJSIJ!SKQ!IP!^ZIJV!QKV!N^SYUSNPRKSI+!%NPVTIMMRJM!`NP!]TRVV!MZIJJKQY[PV!YKP!W!YRJJI!

MIJIP!SKQ!LWORP^IP!XIVVI!D#NR!NJX!0`NJIP!:CC@F+!ATIPI!VcLIP!NO!PISRSVIJS!IP!]IS^PIOIV!

DpU!NJX!)Re`KTSKJ!:CC9F+!2cLI!"!IP!PISRSVIJS!SKQ!`RJXPIP!RJYI^SZKJ_!VcLI!:!`RJXPIP!

SLPIXJRJMIJ!NO!SKLLIJ!R!N^SIV!D0e`PKIXIP!?q!"98=F_!VcLI!=!IP!IOJI!VRT!W!]PcVI!JIX!

Qc^KVK^SRJIV!45)!D4IKicJRONTIJKTF!D-RTTIP!NJX!$PJRSKJ!"9,8F!KM!!VcLI!@!IP!VKTIPNJSI!

QKV!45)!DqNJM!NJX!-RTTIP!"9,,F+!3!VRTTIMM!VRT!XIVVI!IP!KMSW!IJ!XIT!QKPYKTKMRS^I!



! ""!

IMIJS^NLIP!NOMZ[PIJXI!YKP!PISRSVIJS!NO!IJ!QIP!LNSSRO!^NPN^VIP+!!4IVVI!^NJ!OaPI!VRJM!SKQ!

`OKP!VIVV!SQWN^SIJI!SRVVIP_!UVSV[VRJM!NO!LKTTIJ^JNLLIJI!_!`[cXI!LW!]ISVNJX!KM!VRX!YKP!

]TKQSVPRJM+!!

!

7I^SVSISKJMIJ!YKP!LTNJVIP!PIMJIS!W!]IMcJJI!JWP!ZKPXVIQLIPNVUPIJ!KQ!OWPIJ!IP!KOIP!

B°;+!AKP!TUYVVIQLIPNVUPIJ!IP!XIVVI!JWP!MZIJJKQSJRVVSVIQLIPNVUPIJ!R!T[LIV!NO!YIQ!XNMIP!

IP!KOIP!B°;+!2PKJX!'NYKSS!OIX!#RKYKPS^!`NP!SNQTIV!XNVN!YPN!#RKYKPS^S!OaPSVNSZKJIP!YKP!W!

SI!LW!VPIJXIP!R!T[LIV!NO!XI!SRSVI!"8!WPIJI+!?NJ!]PU^VI!OIPXRIJI!YKP!VIQLIPNVUP!R!TUYV!R!:!

QIVIPS!`[cXI!KM!R!ZKPX!OIX!"C!KM!:C!eIJVRQIVIPS!Xc]XI+!'ISUTVNVIV!`NJ!^KQ!YPNQ!VRT!ONP!

NV!OI^SVSISKJMSVNPV!ONP!]TRVV!`IJ`KTXSORS!=C_!:C!KM!"8!XNMIP!VRXTRMIPI!R!T[LIV!NO!XIJJI!

LIPRKXIJ!R!`IJ`KTX!VRT!XI!VPI!VIQLIPNVUPLNPNQIVIPIJI!D'NYKSS!:CC9F+!!-IX![^V!

OI^SVSISKJM!YKP!LTNJVIP!QW!XIV!KMSW!NJVNS!NV!OI^SVORT^WPIJI!YKP!SKLLIP!STR^!SKQ!

!"#$%&"'!KMSW!QW!`N!]TRVV!]IXPIV+!

!

!

!"#$%&"'()%$'&*+$%"'(
(

!"#$%&"'!IP!XIV!U^Z[JJIXI!SVNXRIV!NO!UTR^I!NPVIP!RJJIJ!PI^^IJ!SI^^SLKPISKLLIP!

D2#68'O680$F!KM!YNQRTRIJ!D+60%&$6+$++!!"#$%&"'()%$'&*+$%"'!IP!XIV!NJNQKPYI!SVNXRIV!NO!

SKLLIJ!C&[[+%+==$(S+$++!C,(S+$+!IP!`KQKVNTTRS^!KM!ORT!R!XI!YTISVI!VRTYITTIP!^UJJI!LPKXUSIPI!

LIPRV`IeRIP!UVIJ!W!^PcSSIS!QIX!NJXPI!RSKTNVIP!D/ISTRI!NJX!0UQQIPITT!:CC8F+!!,(

)%$'&*+$%"'!]TI!VRXTRMIPI!^NTV!!,()%$'&*+$%"'!MPULLI!:!YKP!W!S^RTTI!XIJ!YPN!XIJ!

`IVIPKVNTTRS^I!MPULLI!"+!4IJJI!`NP!JW!YWVV!JNOJIV!!,(7#+"98)%$'&*+$%"'\!QIX!

VITIKQKPYV!SVNXRUQ!C&[[+%+==$(68%8*&68=$!IVVIP!NV!XIV!R!"999!]TI!MZKPV!QKTI^cTaPI!KM!

QKPYKTKMRS^I!VISVIP!YKP!W!^UJJI!S^RTTI!XRSSI!YPN!`OIPNJXPI!D$K^R!NJX!5s4KJJITT!"999F+!

-N^PK^KJRXRIJI!VRT!!,()%$'&*+$%"'!IP!SRMXYKPQIV!KM!IP!:_B\B!i!=B\8:!µQ!SVKPI!DYRMUP!:F+!

4I!`NP!YPN!=\>!SILVN+!6IPRV`IeRIP!OK^SIP!LW!KOIPYTNVIJ!NO!SVPW!KM!NMJIP_!KM!KYVI!R!^TcJMIP!

DYRMUP!=F+!ANPMIJ!IP!YPN!Q[P^!TRTTN!VRT!SONPV+!4I!IP!IMMIYKPQIV!KM!OK^SIP!SKQ!IJ!TRVIJ!

UVOI^SV+!0V[PPITSIJ!IP!"BC\=BC!µQ!R!XRNQIVIP+!)IXPI!VIQLIPNVUPMPIJSI!YKP!LPKXU^SZKJ!

NO!LIPRV`IeRIP!IP!>\"C°;!DqNJM!"99>F+!4UYNUTV!YNJV!NV!LIPRV`IeRIP!XNJJIS!KM!QKXJIS!

QITTKQ!":!KM!:,°;!D4UYNUTV_!4I!qKTY!IV!NT+!:CC8F+!$SeRIJI!IP!^TU]]IYKPQIV_!,\""!i!">\:B!



! ":!

µQ!KM!RJJI`KTXIP!,!MZIJJKQSR^VRMI!SLKPIP+!$SeKSLKPIJI!`NP!C\=!SILVN_!ONJTRMORS!=_!KM!IP!

=\B!i!">\:B!µQ+!DqRISI!"9,>F!DYRMUP!@F+!!!

!

!

.M,N)-G*!%KJRXRIP!NO!!"#$%&"'()%$'&*+$%"'+!DAKVK*!<+!'NddNM`RNJ!:C"CF!

!

!

.M,N)-4*!6IPRV`IeRIP!NO!!"#$%&"'()%$'&*+$%"'XC&[[+%+==$(S+$+!LW!MUTPKVNMNP+!DAKVK*!&+#+!

/NPSIJ!:C"CF!



! "=!

!

.M,N)-;*!$SeKSLKPIP!KM!NSeR!NO!!"#$%&"'()%$'&*+$%"'XC&[[+%+==$(S+$++!DAKVK*!&+#!/NPSIJ!

:C"CF!

!

3SKTNVIP!NO!!"#$%&"'()%$'&*+$%"'!^NJ!LPKXUSIPI!VPI!OR^VRMI!VcLIP!Qc^KVK^SRJIP_!

hINPNTIJKJI!Dh1$F_!)RONTIJKT!D)37FKM!4IKicJRONTIJKT!D45)F!D/ISTRI!NJX!0UQQIPITT!

:CC8F+!!$O!XRSSI!IP!45)!XIJ!ONJTRMSV!YKPI^KQQIJXI!KM!XIV!SV[PSVI!LPK]TIQIV!R!JKPS^!

LPKXUSIPV!^KPJ+!4IJJI!`NP!KMSW!VK!NeIVcTIPVI!XIPRONVIP!=$45)!D=\NeIVcTXIKicJRONTIJKTF!

KM!"B$45)!D"B\NeIVcTXIKicJRONTIJKTF+!4RSSI!YKPI^KQQIP!KYVISV!R!SQW!QIJMXIP_!QIJ!IP!

MNJS^I!MRYVRMI+!%ZIQKVcLIJ!"B$45)!IP!NJSIVV!W!OaPI!XIJ!XKQRJIPIJXI!R!0[P!1UPKLN_!

)KPX!$QIPR^N!KM!%RJN_!QIJS!XIV!IP!K]SIPOIPV!IJ![^JRJM!R!YKPI^KQSVIJI!NO!=$45)!YTIPI!

SVIXIP!R!)KPX!$QIPR^N!D2NQ]UPRe\3TRJeRe_!&N]N!IV!NT+!:CC,F+!=$45)!IP!XIJ!QISV!UV]PIXVI!

R!0^NJXRJNORN_!ARJTNJX!KM!JKPXOISVPI!'USSTNJX!DGTR\-NVVRTN!:C"CF+!

!

-c^KVK^SRJIP!IP!SI^UJXaPI!QIVN]KTRVVIP!SKQ!LPKXUSIPIS!NO!SKLLIJ_!KM!LPKXU^SZKJIJI!

NO!XRSSI!^KSVIP!NJVNMITRM!QcI!YKP!SKLLIJ+!4IJ!LPRQaPI!PKTTIJ!YKP!Qc^KVK^SRJIJI!NJSIS!W!

OaPI!PITNVIPV!VRT!^KJ^UPPNJSI!QIX!NJXPI!SKLLIP!KM!]N^VIPRIP!DpU!NJX!)Re`KTSKJ!:CC9F+!

-cI!VcXIP!LW!NV!Qc^KVK^SRJIP!R^^I!SLRTTIP!JKIJ!OR^VRM!PKTTI!YKP!SKLLIJS!IOJI!VRT!W!NJMPRLI!

LTNJVIJI+!#NR!IV!NT+!YNJV!NV!45)!SLRTTIP!IJ!SRMJRYR^NJV!PKTTI!YKP!SLPIXJRJMIJ!NO!SKLLIJ!R!

N^SIV_!QIJ!IP!R^^I!J[XOIJXRM!YKP!SITOI!RJYI^SZKJ!D#NR_!4ISZNPXRJS!IV!NT+!:CC:F+!<NJSIJ!IV!



! "@!

NT+!YR^^!XI!SNQQI!PISUTVNVIJI!OIX!YKPS[^!R!`OIVI+!AKP!]cMM!ONP!XIV!XIPRQKV!RJMIJ!

SNQQIJ`IJM!QITTKQ!LPKXU^SZKJ!NO!45)!KM!SLPIXJRJM!R!N^SIV!D<NJSIJ_!OKJ!qIVVSVIRJ!IV!

NT+!:CCBF+!45)!NJSIS!XIPYKP!W!OaPI!IJ!ORPUTIJSYN^VKP!R!`OIVI_!QIJ!R^^I!R!]cMM+!qNJcKR^I!

IV!NT+!YNJV!SRMJRYR^NJV!SNQQIJ`IJM!QITTKQ!NJMPIL!NO!N^SYUSNPRKSI!KM!45)!RJJ`KTX!R!

`[SV`OIVI!DqNJcKR^I_!qNT^IP!IV!NT+!:CC:F+!

!

3!:CC@!]TI!XIV!PIMRSVPIPV!LPK]TIQIP!QIX!TNO!SLRPILPKSIJV!`KS!`NOPI+!$JNTcSIPISUTVNVIP!

YPN!%3-1)!SWONPITN]KPNVKPRUQ!ORSVI!NV!XIVVI!S^cTXVIS!SVKP!YKPI^KQSV!NO!!,()%$'&*+$%"'+!

3!:CC>!]TI!XIV!PIMRSVPIPV!YUJJ!NO!!,()%$'&*+$%"'!R!JISVIJ!,Co!NO!XI!LP[OIJI!QIX!

OWP`OIVI!SKQ!]TI!NJNTcSIPV!LW!%3-1)+!4IVVI!ONP!IJ!^PNYVRM![^JRJM!R!YKP`KTX!VRT!WPIJI!

:CCB!KM!:CC8!`OKP!@C\BCo!NO!LP[OIJI!MN!YUJJ+!4IV!IP!KMSW![^JRJM!NO!YUJJIJI!NO!

Qc^KVK^SRJIV!45)!R!^KPJLP[OIJI_!SaPTRM!`KS!`NOPI!D$NQKXV!:CC,F+!

!

4IJ!PIMRSVPIPVI![^JRJMIJ!`NP!VPKTRM!YTIPI!YKP^TNPRJMIP+!7R!`NP!`NVV!IJ!^TRQNIJXPRJM!SKQ!

`NP!Y[PV!VRT!QIP!ONPQV!KM!YU^VRM!OaP_!JKI!SKQ!ORT!OaPI!YKPXITN^VRM!YKP!SKLLIJ+!4IV!`NP!

KMSW!]TRVV!QIP!XcP^RJM!NO!SKPVIP!SKQ!IP!QKVVNMITRMI!YKP!NJMPIL!NO!!,()%$'&*+$%"'!DpU_!

6NPPc!IV!NT+!:CCBF+!4IV!IP!KMSW![^JRJM!NO!XcP^RJM!NO!QNRS!R!OI^SVS^RYVI!QIX!`OIVI!R!SVKPI!

XITIP!NO!1UPKLN!D0PK]NPKON_!-KPIVVR!IV!NT+!:CC:F+!0VUXRIP!UVY[PV!R!(0$!`NP!ORSV!NV!

!"#$%&"'()%$'&*+$%"'!KMSW!^NJ!NJMPRLI!KM!MR!!"#$%&"'\PWVI!`KS!LKVIV!D4ITMNXK_!

0e`bNPd!IV!NT+!:C"CF+!0LP[cVRJM!QKV!NJXPI!SKLLSc^XKQQIP!^NJ!KMSW!LWORP^I!

YKPI^KQSVIJ!NO!!"#$%&"'!SLL+!D?IJPR^SIJ!NJX!1TIJ!:CCBF+!3!)KPMI!YRJJIS!XIV!^UJ!IV!

MKX^ZIJV!QRXXIT!SKQ!`NP!MKX!IYYI^V!QKV!!"#$%&"'+!4IVVI!`NP!`NJXITSJNOJIV!6PKTRJI!KM!

LPKVRK^KJNdKT!SKQ!ORP^SKQV!SVKYY+!AKPS[^!MZIJJKQY[PV!R!:CC8!KM!:CC>!MN!KQ!TNM!

`NTOIPRJM!NO!RJJ`KTXIV!45)!`KS!`OIVI!KM!`NOPI!OIX!SLP[cVRJM!QIX!6PKTRJI!UJXIP!

]TKQSVPRJM+!4IV!IP!RQRXTIPVRX!OR^VRM!W!VPIYYI!QIX!XIVVI!VRXSLUJ^VIV!YKP!W!KLLJW!MKX!IYYI^V!

D1TIJ!:CC9F+!

!

H^V!]PU^!NO!PIXUSIPV!ZKPXNP]IRXRJM!R!^KQ]RJNSZKJIJ!QIX!IJSRXRM!^KPJLPKXU^SZKJ!ORT!MR!

IV![^IV!SQRVVILPISS!NO!!"#$%&"'!D0e`NNYSQN_!2NQ]UPRe\3TRJeRe!IV!NT+!:CCBF+!$O!`IJScJ!VRT!

QRTZ[!KM![^KJKQR!`NP!]PU^IJ!NO!PIXUSIPV!ZKPXNP]IRXRJM![^IV!^PNYVRM!R!`ITI!OIPXIJ!XI!

SRSVI!VRWPIJI+!4IVVI!ORT!SR!NV!XIV!R^^I!]PU^IS!IJ!VPNXRSZKJITT!OITVIYZ[TSLTKM!OIX!

ZKPXNP]IRXRJMIJ+!6TNJVIPISVIP!YPN!YKPPRMI!NOTRJM!]TRP!XIPYKP!TRMMIJXI!LW!ZKPXKOIPYTNVIJ+!

4RTT\-Ne^c!KM!<KJIS!YNJV!NV!NJMPIL!NO!N^SYUSNPRKSI!R!`OIVI!]TI!PIXUSIPV!JWP!XIV!]TI!LT[cX!



! "B!

IVVIP!`OIVI!KM!QNRS!SNQQIJTRMJIV!QIX!RJMIJ!ITTIP!PIXUSIPV!ZKPXNP]IRXRJM!D4RTT\-Ne^c!

NJX!<KJIS!:CCCF+!-IJ!NSeKSLKPIP!^NJ!KMSW!SLPIS!KOIP!TNJMI!NOSVNJXIP!QIX!ORJX_!SW!

RJK^UTUQ!^NJ!XIPYKP!KMSW!^KQQI!YPN!KQ^PRJMTRMMIJXI!W^PI+!!

!

#RKYKPS^!6TNJVI`ITSI!YR^^!R!:CC8!RJJORTMIV!IV!LPKSZI^V!DgAUSNPRUQLPKSZI^VIVgF!QIX!

`KOIXQWTSIVJRJM!W!^NPVTIMMI!YN^VKPIP!SKQ!^NJ!`N!]IVcXJRJM!YKP!UVOR^TRJMIJ!NO!

Qc^KVK^SRJIP!R!JKPS^LPKXUSIPV!^KPJ+!4IV!S^UTTI!KMSW!NP]IRXIS!QIX!W!^KQQI!YPNQ!VRT!

MKXI!QIVKXIP!YKP!W!RXIJVRYRSIPI!^KPJLNPVRIP!QIX!`[cV!RJJ`KTX!NO!Qc^KVK^SRJIP+!0TR^I!

NJNTcSIQIVKXIP!QW!OaPI!PNS^I_!IJ^TI!R!]PU^_!SR^PI!KM!]RTTRMI!STR^!NV!XI!IJ^ITV!^NJ!VNS!R!

]PU^!LW!^KPJQKVVN^IJI+!3!VRTTIMM!S^UTTI!QNJ!UVOR^TI!QKXITTIP!YKP!W!OUPXIPI!PRSR^K!YKP!

RJYI^SZKJ+!7IX!]PU^!NO!QKXITTIP!YKP!ISVRQIPRJM!NO!PRSR^K!YKP!RJYI^SZKJ!R!YKPS^ZITTRMI!

KQPWXIP_!ORT!IJ!^UJJI!YW!IJ!QIP!QWTPIVVIV!LP[OIUVVNMJRJM+!7IX!NV!QNJ!VNP!LP[OIP!YPN!XI!

KQPWXIJI!`OKP!PRSR^K!YKP!!"#$%&"'\NJMPIL!IP!SV[PSV_!ORT!SNJJScJTRM`IVIJ![^I!YKP!NV!QNJ!

RXIJVRYRSIPIP!XI!LNPVRIJI!SKQ!`NP!IV!`[cV!RJJ`KTX!NO!Qc^KVK^SRJIP+!!

!

4I![^VI!!"#$%&"'\LPK]TIQIJI!R!SIJIPI!WP!^NJ!KMSW!VIJ^IS!W!S^cTXIS!IJXPRJMIP!R!

IMIJS^NLIJI!VRT!XI!NPVIP!KM!SVNQQIP!QNJ!YRJJIP!R!YITV_!SNQQIJTRMJIV!QIX!"C\:C!WP!

VRT]N^I+!3!IJ!SVUXRI!UVY[PV!NO!-N!IV!NT+!YNJV!XI!YPNQ!VRT!NV!NSI^SUITTI!NPVIP!RJJIJYKP!

!"#$%&"'\STI^VIJ!`NP!IOJI!VRT!W!UVOI^STI!PITNVROV!SVKPI!QIJMXIP!MIJIP!SKQ!^NJ!MZ[PI!

RSKTNVIP!SKQ!VRXTRMIPI!R^^I!`NP!MZKPV!S^NXI!VRT!OIPVSSLISRYR^^I!LNVKMIJIP+!4IV!SNQQI!

MZITXIP!QIX!UVOI^STRJM!NO!MIJIP!SKQ!MZITXIP!^TRQNVRTLNSJRJMIP!D-N_!ONJ!XIP!4KIS!IV!NT+!

:C"CF+!4IVVI!ORT!XIPYKP!SR!NV!!"#$%&"'!^NJ!IJXPI!IMIJS^NLIP!QIMIV!`UPVRM+!7IX!

^KJVPKTTIPV!RJK^UTIPRJM!]TI!XIV!YUJJIV!NV!!,()%$'&*+$%"'!ONP!QISV!NMMPISSRO!!

SNQQIJTRMJIV!QIX!!,($3+*$6+"'\(!,(6"='8%"'!KM!!,(78$+(DpU_!-KJMIP!IV!NT+!:CC>F+!4IV!IP!

XIPYKP!SNJJScJTRM!NV!XIJJI!KLLJWP!QIP!SU^SISS!`ORS!YKP`KTXIJI!TRMMIP!VRT!PIVVI+!

!

#I`KOIV!YKP!^UJJS^NL!KQ!IOIJVUITTI!IJXPRJMIP!R!IMIJS^NLIJI!SKQ!IP!OR^VRMI!YKP!OI^SV_!

Sc^XKQSNJMPIL_!KOIPTIOITSI!KM!YKPQIPRJM!R!SKLLUTNSZKJIJI!MZIJJKQ!VRX_!`NP!XIPYKP!OaPV!

]N^MPUJJIJ!YKP!XIJJI!KLLMNOIJ+!

!

-

-

-



! "8!

<=3/*006+,&)*$&"55,(>*+&
!

?cLKVISIJ!SKQ!TRMMIP!VRT!MPUJJ!YKP!XIJJI!KLLMNOIJ!IP!NV!YKPI^KQSVIJ!KM!UV]PIXITSIJ!NO!

!"#$%&"'()%$'&*+$%"'!`NP![^V!^PNYVRM!XI!SRSVI!VR!WPIJI_!KM!NV!XIVVI!S^cTXIS!NV!SKLL\

LKLUTNSZKJIJS!IMIJS^NLIP!`NP!IJXPIV!SIM+!

-

-WTSIVVRJMIJ!ONP!W!^NPVTIMMI!IMIJS^NLIJI!NMMPISSRORVIV_!OI^SVPNVI!KM!

LIPRV`IeRILPKXU^SZKJ!YKP!::!RSKTNVIP!NO!!"#$%&"'()%$'&*+$%"'_!YKP!XIPIVVIP!W!]PU^I!

PISUTVNVIJI!YPN!XRSSI!YKPS[^IJI!VRT!W!SNQQIJTRMJI!RSKTNVIP!NO!gMNQQITg!MIJKVcLI!QIX!XI!

QIX!gJcg!MIJKVcLI!YKP!W!SI!KQ!XIV!`NP!S^ZIXX!JKIJ!YKPNJXPRJM!R!IMIJS^NLIJI!XIPIS+!

!
!

J+O'*)P*+-
!

0RXIJ!YKPI^KQSVIJ!NO!!,()%$'&*+$%"'!`NP![^V!XI!SRSVI!WPIJI!^NJ!XIV!NJVNS!NV!

OI^SV`NSVRM`IVIJ!`NP![^IV!STR^!NV!JcI!RSKTNVIP!OK^SIP!PNS^IPI!IJJ!MNQTI!RSKTNVIP+!

!

7I^SVPNVI!NJMRP!SKLLIJS!OI^SV`NSVRM`IV!&*(3&0%8+!AKP!W!YRJJI!UV!KQ!JcI!RSKTNVIP!OK^SIP!

PNS^IPI!IJJ!MNQTI_!]TI!OI^SV`NSVRM`IV!YKP!::!RSKTNVIP!QWTV!OIX!VIQLIPNVUPIJI!"C°;_!

"B°;_!:C°;!KM!:B°;!OIX!XcP^JRJM!&*(3&0%8!LW!64$!D6KVNVK!XIiVPKSI!NMNPF+!

!

6,,)+''MQM*+*-
!

1J!NO!WPSN^IJI!VRT![^V!LPK]TIQ!QIX!!"#$%&"'!KM!Qc^KVK^SRJIP!R!^KPJLPKXU^SZKJ!^NJ!

S^cTXIS!NV!SKLLIJ!`NP!YWVV![^V!IOJI!VRT!W!NJMPRLI!LTNJVIP_!IJ![^JRJM!R!LNVKMIJRVIV!ITTIP!

NMMPISSRORVIV+!?cLKVISIJ!SKQ!TRMMIP!VRT!MPUJJ!YKP!XRSSI!SVUXRIJI!IP!XIPYKP!NV!RSKTNVIP!NO!

gJcg!MIJKVcLI!IP!QIP!NMMPISSROI!IJJ!RSKTNVIP!NO!gMNQQITg!MIJKVcLI+!

!

$MMPISSRORVIVIJ!VRT!::!RSKTNVIP!NO!!,()%$'&*+$%"'!]TI!XIPYKP!UJXIPS[^V!OIX!NV!

SKLLRSKTNVIJI!]TI!RJK^UTIPV!LW!`OIVILTNJVIP!NO!SKPVIJ!hI]PN+!!



! ">!

C+)M*#+RM+S)$&NO'T$"-
!

!,()%$'&*+$%"'!`NP!XI!SRSVI!WPIJI!]TRVV!XIJ!XKQRJIPIJXI!WPSN^IJ!VRT!N^SYUSNPRKSI+!4IJJI!

NPVIJ!`NP!IOJI!VRT!W!XNJJI!LIPRV`IeRIP!SKQ!IP!XIV!VITRKQKPYI!SVNXRIV!VRT!SKLLIJ_!SKQ!XN!

`NP!JNOJ!C&[[+%+==$(S+$+,(4RSSI!SVWP!YKP!LPKXU^SZKJIJ!NO!NSeR!KM!NSeKSLKPIP+!!!"#$%&"'(

)%$'&*+$%"'!IP!`KQKVNTTRS^!KM!`NP!XIPYKP!IOJI!VRT!W!LPKXUSIPI!XIVVI!UVIJ!W!^PcSSIS!QIX!

NJXPI!RSKTNV+!AKPQWTIV!QIX!YKPS[^IV!ONP!W!^NPN^VIPRSIPI!XI!UTR^I!RSKTNVIJIS!IOJI!VRT!W!

XNJJI!LIPRV`IeRIP+!1OJIJ!VRT!W!XNJJI!LIPRV`IeRIP!`KS!JKPS^I!RSKTNV!NO!!,()%$'&*+$%"'!`NP!

NTXPR!VRXTRMIPI!]TRVV!UJXIPS[^V_!KM!IJ!QUTRM!WPSN^!VRT![^V!YKPI^KQSV!NO!!,()%$'&*+$%"'!^NJ!

S^cTXIS!JcI!RSKTNV!SKQ!`NP!IJ!]IXPI!IOJI!VRT!W!XNJJI!LIPRV`IeRIP!IJJ!XI!RSKTNVIJI!SKQ!

YKPI^KQ!YKP!KOIP!"C!WP!SRXIJ+!

!

AKP!W!VISVI!XIJJI!`cLKVISIJ!]TI!IOJI!VRT!LIPRV`IeRIXNJJITSI!KM!NSeKSLKPILPKXU^SZKJ!

UJXIPS[^V!`KS!!,()%$'&*+$%"'!RSKTNV!NO!gMNQQITg!KM!gJcg!MIJKVcLI!OIX!=!UTR^I!

VIQLIPNVUPIP!D"B°;_!:C°;!KM!:B°;F+!

!

5PUU+"#+",-U+%%$U-&+-N%MO+-+,+"'OPS+"+-#$'-&+-GG-M'$%P*+"+-PQ-!,(
)%$'&*+$%"'-
!
1V!NO!YKPQWTIJI!QIX!YKPS[^IJI!ONP!KMSW!W!SI!KQ!XIV!ONP!JKIJ!SNQQIJ`IJM!QITTKQ!XI!

YKPS^ZITTRMI!IMIJS^NLIJI!SKQ!ONP!SVUXIPV+!#WXI!NMMPISSRORVIV!KM!OI^SVPNVI!MN!SRMJRYR^NJVI!

YKPS^ZITTIP!QITTKQ!XI!VK!MIJKVcLIJI+!6IPRV`IeRILPKXU^SZKJ!]TI!KMSW!SNQQIJTRMJIV!KLL!

QKV!XI!NJXPI!IMIJS^NLIJI!YKP!W!SI!KQ!XIV!ONP!JKIJ!SNQQIJ`IJMIP!`IP+!

!



! ",!

4(5600*3&?&8&<(0*#6(3*#&",&<*0"$*&
-

9/"3(0*#&(>&!"#$%&"'()%$'&*+$%"'&
!
3SKTNVIP!ONP!SNQTIV!RJJ!R!SNQQIJ`IJM!QIX!IV!LPKSZI^V!LW!#RKYKPS^!6TNJVI`ITSI+!

4IV!]TI!]PU^V!::!IJ^ITVSLKPIRSKTNVIP!NO!!,()%$'&*+$%"'!SKQ!MWP!RJJ!R!XIJJI!KLLMNON!
D2N]ITT!"F+!4RSSI!]TI!ONTMV!UV!YPN!IV!VKVNTV!NJVNTT!LW!""C!RSKTNVIP+!
!
Isolat 
navn 

År Stedsnavn Isolert 
fra Isolert av 

AFLP 
gruppe Chemotype Genotype 

023/2007 2004 Vestfold Havre  Bioforsk1   3ADON Ny 
025/2007 2006 Hedmark Hvete Bioforsk1   15ADON Ny 
028/2008 2004 Akershus Hvete Bioforsk2 a 3ADON Gammel 
029/2007 2006 Hedmark Hvete Bioforsk1   3ADON Ny 
033/2008 1995 Hedmark Havre Bioforsk4 d 3ADON Gammel 
034/2008 1995 Akershus Havre Bioforsk5 a 3ADON Gammel 
038/2008 1998 Østfold Havre Vet inst c 3ADON Gammel 
039/2008 1998 Østlandet Havre Vet inst a 3ADON Gammel 
047/2007 2006 Hedmark Hvete Bioforsk1 b 3ADON Gammel 
058/2008 1995 Østfold Havre Vet inst d 3ADON Gammel 
059/2007 2006 Akershus Hvete Bioforsk1 c 3ADON Gammel 
061/2007 2006 Hedmark Hvete Bioforsk1 d 3ADON Gammel 
063/2007 2006 Vestfold Hvete Bioforsk1   15ADON Ny 
066/2008 1995 Østfold Havre Vet inst b 3ADON Gammel 
067/2007 2006 Hedmark Hvete Bioforsk1 e 3ADON Gammel 
077/2007 2006 Hedmark Havre Bioforsk1   3ADON Ny 
081/2007 2006 Østfold Hvete Bioforsk1   15ADON Ny 
087/2008 2007 Hedmark Havre Bioforsk2   3ADON Ny 
123/2008 1982 ? Ukjent Bioforsk3 e 3ADON Gammel 
137/2008 2007 Akershus Havre Bioforsk   3ADON Ny 
139/2008 2007 Aust Agder Havre Bioforsk   15ADON Ny 
140/2008 2007 Vestfold Havre Bioforsk   3ADON Ny 
=PV+%%-D*!3SKTNVIP!!"#$%&"'()%$'&*+$%"'!SKQ!IP!]PU^V!R!YKPS[^IJI!R!XIJJI!KLLMNOIJ+!
Bioforsk1: Aamodt H.U. & Hofgaard I.S. 
Bioforsk2: Razzaghian J. 
Bioforsk3: Haave R. 
Bioforsk4: Henriksen B. 
Vet inst: Veterinærinstituttet 
!

$O!XI!""C!RSKTNVIJI!]TI!KMSW!JKIJ!RSKTNVIP!YPN!ARJTNJX_!'USSTNJX_!2cS^TNJX!KM!(0$!VNVV!

QIX!YKP!SNQQIJTRMJRJM!D$NQKXV!:CC,F_!QIJ!XRSSI!IP!R^^I!]PU^V!`IP!R!XIJJI!KLLMNOIJ+!

4I!JKPS^I!RSKTNVIJI!R!YKPS[^IV!IP!RSKTIPV!YPN!^KPJLP[OIP!SNQTIV!RJJ!NO!#RKYKPS^!!KM!

7IVIPRJaPRJSVRVUVVIV+!4I!IP!^NPVTNMV!QIX!$A/6D$QLTRYRIX!APNMQIJV!/IJMV`!

6KTcQKPL`RSQ!6;'F!YKP!W!YRJJI!MIJIVRS^!ONPRNSZKJ!D$NQKXV_!LIPS!QIXF!D7IXTIMM!:F+!!



! "9!

$A/6\MPULLIJI!R!VN]ITT!"!ORSIP!`ORT^I!NO!RSKTNVIJI!SKQ!IP!]ISTI^VIV!QIX!`OIPNJXPI_!KM!

XRSSI!`NP!`IP!SNQQI!]K^SVNO+!1VVIP!$A/6!^NPVTIMMRJM!]TI!RSKTNVIJI!LTNSSIPV!R!VK!UTR^I!

^NVIMKPRIP_!gJcg!KM!gMNQQITg!D2N]ITT!"F!UV!YPN!LTNSSIPRJM!R!XIJXKMPNQQIV!KM!VRXSLUJ^V!

YKP!YUJJ!NO!MIJKVcLI+!

!

AIQ!NO!XI!UVONTMVI!RSKTNVIJI!]TI!RSKTIPV!LW!QRXVIJ!NO!:CCC\VNTTIV_!KM!XRSSI!ONP!LTNSSIPV!R!

$A/6!XIJXKMPNQQIV!JaPV!>!NO!XI!MNQTI!RSKTNVIJI!YPN!9C\VNTTIV_!JKI!SKQ!ORSIP!NV!XI!`NP!

TRMJIJXI!MIJKVcLIP+!4RSSI!VRT!SNQQIJ!":!RSKTNVIJI!!`NP!XIPYKP!YWVV!]IVIMJITSIJ!gMNQQITg!

MIJKVcLI!SRXIJ!XRSSI!RSKTNVIJI!`NP!IJ!MIJKVcLI!SKQ!IP!TR^!ITTIP!VRTJaPQIV!TR^!XI!SKQ!IP!

^ZIJV!YPN!VRXTRMIPI+!4I!"C!PISVIPIJXI!RSKTNVIJI!ONP!JcI!RSKTNVIP!YPN!:CCC\VNTTIV!SKQ!R^^I!TW!

R!JaP`IVIJ!NO!JKIJ!NO!XI!MNQTI!RSKTNVIJI!SKQ!]TI!UVONTMV!R!$A/6!XIJXKMPNQQIV!KM!

XIPNO!R^^I!IP!R!JKIJ!$A/6\MPULLI+!4RSSI!RSKTNVIJI!]TRP!XIPYKP!]IVIMJIV!SKQ!gJcg!

MIJKVcLI!SKQ!R^^I!IP!YUJJIV!R!^KPJLP[OIJI!VRXTRMIPI+!$O!XRSSI!"C!gJcIg!RSKTNVIJI_!ONP!YRPI!

NJVNVVI!LPKXUSIJVIP!NO!^ZIQKVcLIJ!"B$45)+!'ISVIJ!NO!RSKTNVIJI!R!YKPS[^IV!NJVNS!W!

LPKXUSIPI!^ZIQKVcLIJ!=$45)+!?ON!XI!YN^VRS^!LPKXUSIPIS!IP!IJJW!R^^I!^ZIJV_!QIJ!XIVVI!

S^NT!UJXIPS[^IS!NO!7IVIPRJaPRJSVRVUVVIV+!!

!

3SKTNVIJI!SKQ!IP!]IJcVVIV!]TI!ONTMV!UV!YKP!W!RJ^TUXIPI!`ITI!SLI^VIPIV!R!$A/6!

XIJXKMPNQQIV!KM!YKP!W!YW!QIX!RSKTNVIP!SKQ!]TI!RSKTIPV!LW!"99C\VNTTIV!KM!:CCC\VNTTIV+!AKP!

XI!SRSVJIOJVI!IP!XIV!VNVV!QIX!]WXI!RSKTNVIP!SKQ!`NP!IJ!MIJKVcLI!SKQ!R^^I!VRXTRMIPI!ONP!

^ZIJV!KM!MIJKVcLIP!SKQ!TRMMIP!JaPQI!R!XI!SKQ!IP!YUJJIV!LW!9C\VNTTIV!R!$A/6!

XIJXKMPNQQIV+!4IV!IJ!^NJ!SI_!IP!NV!QNJMI!NO!XI!JcI!RSKTNVIJI!YUJJIV!R!)KPMI!TRMMIP!

JaPQI!XI!UVIJTNJXS^I!R!XIJXKMPNQQIV+!

!

@*2/0#(0*&
!

-ceIT!NO!XI!UTR^I!RSKTNVIJI!ONP!TNMPIV!OIX!\,C°;!LW!0)$\^ZI^S!D0LIdRITTIP!)l`PSVKYYNPQIP!

$MNPF!D7IXTIMM!"F!R!ILLIJXKPYP[P!QIX!:Co!MTcSIPKT+!4RSSI!]TI!VNVV!KLL!KM!KOIPY[PV!VRT!

0)$\S^WTIP!SKQ!`OIP!RJJI`KTXV!VPI!]RVIP!NUVK^TNOIPV!LNLRP+!4IV!ORSVI!SIM!NV!`KS!RSKTNV!

:=EC>_!:9EC>_!8"EC>!KM!>>EC>!ONP!NMNPLTUMMIJI!T[SV!KLL!STR^!NV!]TNJXRJMIJ!QWVVI!

KOIPY[PIS!VRT!0)$\S^WTIJI!!QIX!LRLIVVI+!!AKP!XI![OPRMI!RSKTNVIJI!ONP!^ZI^SIJI!RJVN^VI_!KM!

XI!]TI!TNMV!UV_!IJ!LW!`OIP!S^WT+!0^WTIJI!]TI!XcP^IV!LW!:C°;!UJXIP!`ORVV!t!)(7!DJaP!

UTVPNYRKTIVVF!TcS!R!!S^NL!QIX!^Z[TILTNVIP!LN^^IV!RJJ!R!LKSIP+!3!XIVVI!S^NLIV!]TRP!JIX^Z[TV!



! :C!

ONJJ!SRP^UTIPV!R!LTNVN!S^WTIJ!SVWP!LW_!STR^!NV!VIQLIPNVUPIJ!`KTXIS!ZNQJ+!&PUJJIV!XWPTRM!

OI^SV!]TI!RSKTNVIJI!:=EC>!KM!>>EC>!KOIPY[PV!VRT!JcI!0)$\S^WTIP!IVVIP!IJ!U^I+!!

!

0KLLIJ!]TI!XcP^IV!R!">!XNMIP!LW!9CQQ!0)$!S^WTIP+!%ZI^S!QIX!IJ!XRNQIVIP!LW!BQQ!]TI!

SVNJSIV!UV!YPN!cVVIP^NJV!NO!OI^SVSKJIJ_!KM!YIQ!^ZI^S!YPN!`OIPV!RSKTNV!]TI!TNMV!R!`OIPV!SRVV!

ILLIJXKPYP[P!SKQ!`OIP!RJJI`KTXV!:C!µT!:Co!MTcSIPKT+!4IV!]TI!TNMIV!,!P[P!LIP!RSKTNV+!

'[PIJI!]TI!YPKSSIV!JIX!LW!\,C°;+!!

!

! !

.M,N)-?*!7I^SV!NO!!"#$%&"'()%$'&*+$%"'!RSKTNVIP!LW!0LIdRITTIP!Jl`PSVKYYNPQIP!NMNP!

D0)$F!YKP!KLLYKPQIPRJM!NO!QceIT!DRSKTNV!>>EC>F+!DAKVK*!&+#+!/NPSIJ!:CC9F!

-

7W%M",-PQ-Q+O'*)P*+-
!

3!`OIPV!YKPS[^!]TI!XI!::!RSKTNVIJI!NO!!,()%$'&*+$%"'!VNVV!KLL!SKQ!YPKSSIV!QceIT!LW!0)$!

^ZI^S!R!:Co!MTcSIPKT!LW!\,C°;+!1V!ILLIJXKPYP[P!YKP!`OIPV!RSKTNV!]TI!VNVV!KLL!KM!IJ!^ZI^S!

]TI!KOIPY[PV!VRT!SIJVIP!NO!`OIP!SRJ!S^WT!QIX!64$!D6KVNVK!XIiVPKSI!NMNP_!9CQQ!R!XRNQIVIPF!

YKP!KLLYKPQIPRJM!NO!RSKTNVIP!D#PIJJNJ_!ANMNJ!IV!NT+!:CC=F+!4IV!]TI!]IJcVVIV!=!S^WTIP!LP!

RSKTNV_!VRT!SNQQIJ!88!S^WTIP!LIP!YKPS[^+!0^WTIJI!]TI!LTNSSIPV!OIX!:C°;!!R!Q[P^I+!1VVIP!VPI!

XNMIP!]TI!^UTVUPIJI!KOIPY[PV!VRT!JcI!S^WTIP!OIX!NV!!^ZI^S!]TI!SVNJSIV!UV!YPN!XIV!cVVIPSVI!

KQPWXIV!NO!QceITOI^SVIJ_!KM!`OIPV!RSKTNV!]TI!KOIPY[PV!VRT!":!JcI!64$\S^WTIP_!KM!XRSSI!]TI!

YKPSIMTIV!QIX!LNPNYRTQ+!4I!UVSVNJSIXI!^ZI^SIJI!`NXXI!IJ!XRNQIVIP!LW!BQQ+!2PI!S^WTIP!

NO!`OIPV!RSKTNV!]TI!LTNSSIPV!LW!`IJ`KTXSORS!"C°;_!"B°;_!:C°;!KM!:B°;!R!Q[P^I+!AKP!W!



! :"!

UVZIOJI!IOIJVUITTI!ONPRNSZKJIP!R!S^NLIJI!]TI!XI!=!S^WTIJI!YKP!`OIPV!RSKTNV!RJJIJ!`OIP!

VIQLIPNVUP!VRTYITXRM!LTNSSIPV!R!`cTTN+!!0^WTIJI!OIX!"B°;_!:C°;!KM!:B°;!]TI!LTNSSIPV!R!S^NL!

QIX!^Z[TILTNVIP_!KM!RSKTNVIP!SKQ!S^UTTI!SVW!OIX!"C°;_!]TI!LTNSSIPV!R!IV!VIQLIPNVUPPIMUTIPV!

S^NL+!)WP!^ZI^SIJI!`NXXI!YWVV!TRVV!VRX!VRT!W!YISVI!SIM!LW!XIJ!JcI!NMNPIJ_!]TI!XIV!VIMJIV!KLL!

IV!^PcSS!LW!UJXIPSRXIJ!NO!S^WTIJI!`OKP!NMNP^ZI^SIJ!ONP!SIJVPUQ+!AKP!"C°;!KM!"B°;!]TI!

OI^SVIJ!QIP^IV!NO!IVVIP!"!KM!>!XNMIP!IVVIP!LKXRJM!D#PIJJNJ_!ANMNJ!IV!NT+!:CC=F+!AKP!:C°;!

KM!:B°;!IVVIP!"!KM!=!XNMIP+!-

!

7IX!PIMRSVPIPRJM!]TI!XIV!SNVV!NO!QIP^IP!QIX!VUSZ!LW!XI!^PcSSIJXI!SVPI^IJI!UJXIP!S^WTIJI!

YKP!cVVIP^NJVIJ!NO!OI^SVIJ!VRT!SKLLIJ+!$TTI!PIMRSVPIPRJMIJI!]TI!MZKPV!LW!SNQQI!VRXSLUJ^V!

NTTI!XNMIJI+!1VVIP!NV!PIMRSVPIPRJMIJ!ONP!YIPXRM_!]TI!QIP^IJI!LW!S^WTIJI!QWTV!KLL!QIX!

TRJZNT+!4RNQIVIPIJ!]IMMI!PIVJRJMIP!YKP!]IMMI!VRXSLUJ^VIP!]TI!PIMRSVPIPV+!?ITI!YKPS[^IV!]TI!

MZIJVNVV!VPI!MNJMIP+!

!

-IP^IJI!SKQ!ONP!SNVV!NO!LW!S^WTIJI!]TI!QWTV!KM!JKVIPV+!4IV!]TI!SW!PIMJIV!UV!

MZIJJKQSJRVVTRM!OI^SV!LIP!XNM+!4IVVI!]TI!QWTV!UV!YPN!OI^SVPNVIJ!QITTKQ!Y[PSVI!KM!NJXPI!

PIMRSVPIPRJM+!6W!XIJJI!QWVIJ!ORT!R^^I!IOIJVUITTI!YIRT^RTXIP!KQ^PRJM!LKXRJM!`N!JKIJ!

RJJORP^JRJM+!AKP!VIQLIPNVUPIJI!"C!KM!"B!°;!]TI!XIV!MZIJJKQSJRVVSOI^SVIJ!YKP!8!XNMIP!KM!

YKP!:C!KM!:B°;!YKP!:!XNMIP+!1J`IVIJ!YKP!VNTTIJI!]TI!XIPYKP!g'NXRNT!OI^SV!R!QQ!LIP!X[MJg+!!

!

'ISUTVNVIJI!SKQ!]TI!TNMV!RJJ!R!-RJRVN]!ONP!MZIJJKQSJRVVTRM!PNXRNT!OI^SV!R!QQ!LIP!X[MJ!YKP!

`OIPV!RSKTNV!OIX!`OIP!VIQLIPNVUP+!4IV!]TI!MZIJJKQY[PV!IJ!ONPRNJSNJNTcSI!NO!VNTTIJI!

D7IXTIMM!@]F+!

!

6W!MZIJVN^!=!]TI!XIV!LPK]TIQIP!QIX!VIQLIPNVUPY[TIPIJ!R!`cTTN!QIX!:B°;+!4IVVI!]TI!

KLLXNMIV!XN!YKPS[^IV!S^UTTI!NOSTUVVIS_!KM!XIV!ONP!XN!UORSSV!`OKP!TIJMI!LPK]TIQIV!`NXXI!

OIXONPV+!'IITT!VIQLIPNVUP!R!`cTTN!TW!IV!SVIX!QITTKQ!:C!KM!:B°;+!2NTTIJI!YKP!VPIXZI!MZIJVN^!

OIX!:B°;!]TI!XIPYKP!YZIPJIV!YPN!XNVNSIVVIV+!

!
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!
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!

-IVKXIJ!SKQ!]TI!]PU^V!ONP!W!VN!KLL!SKQ!QceIT!LW!0)$!YPN!,C°;!YKP!SW!W!LKXI!VRT!S^WTIP!

QIX!-#$!D-UJM!]INJ!NMNPF+!4RSSI!S^WTIJI!]TI!SW!ONS^IV!QIX!XISVRTTIPV!ONJJ_!KM![JS^IV!

^KJSIJVPNSZKJ!QIX!SLKPIP!]TI!KOIPY[PV!VRT!JcI!S^WTIP!QIX!-#$+!4RSSI!S^WTIJI!]TI!VRTSTUVV!

KMSW!ONS^IV!QIX!XISVRTTIPV!ONJJ_!KM!RJK^UTUQ!]TI!TNMIV!YKP!OI^SV`USYKPS[^IV+!

!

AKP!VRTTNMRJM!NO!RJK^UTUQ!VRT!NMMPISSRORVIVSVISVIJ!]TI!RSKTNVIJI!KLLYKPQIPV!SKQ!

]IS^PIOIV!UJXIP!QNVIPRNTI!KM!QIVKXI!YKP!OI^SVPNVI+!$TTI!RSKTNVIJI!]TI!KOIPY[PV!YPN!0)$!VRT!

-#$!D-UJM!]INJ!NMNPF!S^WTIP+!4IV!]TI!]IJcVVIV!VPI!S^WTIP!LIP!RSKTNV!YKP!KLLYKPQIPRJM!NO!

^KJRXRIP_!KM!XRSSI!]TI!SNVV!OIX!:C°;+!AKP!W!SR^PI!NV!OR!YNJV!]IVRJMITSIP!SKQ!ORTTI!MR!MKX!

^KJRXRILPKXU^SZKJ_!]TI!VK!NO!S^WTIJI!SNVV!UJXIP!)(7!KM!`ORVV!TcS!D;N!BCµQKT\:S\"F_!KM!IJ!

NO!S^WTIJI!]TI!SNVV!UJXIP!)(7!KM!TRVV!PIXUSIPV!`ORVV!TcS+!

!

6PKXU^SZKJIJ!NO!^KJRXRIP!ONP!XWPTRMIPI!IJJ!YKPOIJVIV_!KM!IVVIP!"C!XNMIP!]TI!XIV!S^WPIV!

SLKP!LW!VOIPS!NO!NMNPIJ!R!NTTI!S^WTIJI_!R!`WL!KQ!NV!XIVVI!S^UTTI![^I!SLKPILPKXU^SZKJIJ+!

2IQLIPNVUPIJ!]TI!KMSW!SNVV!KLL!VRT!:=°;!R!S^NLIV+!1VVIP!"@!XNMIP!ONP!SLKPILPKXU^SZKJIJ!

`KS!RSKTNVIJI!:=EC>_!==EC,_!=@EC,_!,>EC,!KM!"=>EC,!YKPVSNVV!QIMIV!XWPTRM+!4RSSI_!KM!XI!

RSKTNVIJI!R!SNQQI!$A/6\MPULLI!D:,EC,_!=9EC,_!B,EC,_!8"EC>!KM!>>EC,F_!]TI!XIPYKP!SNVV!

VRT]N^I!R!S^NLIV!OIX!:=°;+!2KTO!NO!RSKTNVIJI!D:BEC>_!:9EC>_!@>EC>_!B9EC>_!8=EC>_!8>EC>_!

,"EC>_!=,EC,_!88EC,_!":=EC,_!"=9EC,!KM!"@CEC,F!]TI!SNQQI!XNM!KOIPY[PV!VRT!JcI!-#$!

S^WTIP+!0LKPIP!]TI!ONS^IV!NO!YPN!S^WTIJI!QIX!:_B!QT!XISVRTTIPV!ONJJ!OIX!`ZITL!NO!IJ!

LRLIVVI+!4IV!]TI!KMSW!KOIPY[PV!:_B!QT!ONJJ!VRT!IV!P[P!YKP!]PU^!`ORS!XIV!ONP!]I`KO!YKP!QIP!

ONJJ+!#I`KOIV!YKP!QIJMXI!SLKPISUSLIJSZKJIJ!ONP!:!QT+!0LKPISUSLIJSZKJIJ!YPN!ONS^RJM!

]TI!PRSVIVf!,!uT!]TI!LRLIVVIPV!KLL!KM!KOIPY[PV!VRT!IV!?ceKP!%KON!VITTI^NQQIP+!HJS^IV!

^KJSIJVPNSZKJ!ONP!"CB!SLKPIP!LP!QT!D#NR_!6TNVVJIP!IV!NT+!:CC"F+!4IVVI!ORT!SR!eN!B_B!SLKPIP!

LP!SQWPUVI!R!VITTI^NQQIPIV+!APN!=!VRT!8!SLKPIP!LP!PUVI!]TI!N^SILVIPV+!AKP!W!UJJMW!SLRPRJM!

]TI!P[PIJI!QIX!YIPXRMI!SLKPISUSLIJSZKJIJ!SNVV!R!^Z[TIS^NL!JWP!XI!ONP!^TNPI+!4N!NTTI!

S^WTIJI!ONP!ONS^IV_!]TI!SLKPISUSLIJSZKJ!YPN!`OIPV!RSKTNV!KOIPY[PV!VRT!VK!S^WTIP!-#$+!6W!

`OIP!S^WT!]TI!"!QT!SLKPIT[SJRJM!YKPXITV!UVKOIP!S^WTIJ!QIX!IJ!/\YKPQIV!MTNSSVNO+!0^WTIJI!



! :=!

]TI!TNMV!R!LKSIP!KM!LTNSSIPV!LW!:=°;!QIX!)(7!KM!`ORVV!TcS+!4RSSI!SVK!R!S^NLIV!R!""!XNMIP!YKP!

LPKXU^SZKJ!NO!^KJRXRISLKPIP+!

!

&PUJJIV!XIJ!XWPTRMI!SLKPILPKXU^SZKJ!`KS!RSKTNVIJI!:=EC>_!==EC,_!=@EC,_!,>EC,!KM!

"=>EC,!YR^^!KM!XI!PISVIPIJXI!RSKTNVIJI!XIPYKP!SVW!R!S^NLIV!cVVIPTRMIPI!SI^S!XNMIP!VRT+!

4RSSI!YIQ!KM!XI!PISVIPIJXI!RSKTNVIJI!D:,EC,_!==EC,_!=@EC,_!=9EC,_!B,EC,_!8"EC>_!

>>EC,_!,>EC,!KM!"=>EC,F!]TI!SW!ONS^IV!:C!XNMIP!IVVIP!LKXRJM!KM!KOIPY[PV!VRT!JcI!-#$!

S^WTIP+!&PUJJIJ!VRT!NV!XRSSI!JR!RSKTNVIJI!]TI!SVWIJXI!SNQQIJ!QIX!XI!QIX!XWPTRM!

SLKPILPKXU^SZKJ_!ONP!YKPXR!XRSSI!IP!JaPV!]ISTI^VIV_!KM!XIV!ONP![JS^ITRM!NV!XRSSI!YR^^!SW!TR^!

]I`NJXTRJM!SKQ!QUTRM+!)KIJ!NO!RSKTNVIJI!ONP!XIV!ONJS^ITRM!W!YW!IV!VRTSVPI^^ITRM!NJVNTT!

SLKPIP!YPN+!AKP!RSKTNV!"=>EC,!QWVVI!SLKPIJI!SKQ!ONP!ONS^IV!NO_!SIJVPRYUMIPIS!YKP!W!KLLJW!

PR^VRM!^KJSIJVPNSZKJ+!4IV!]TI!SIJVPRYUMIPV!LW!=CCC!PLQ!R!"C!QRJUVVIP!LW!@°;+!APN!RSKTNV!

:=EC>!Tc^VIS!XIV!]NPI!W!YW!"_B!SLKPIP!LP!PUVI_!YPN!"=>EC,!^UJ!:!SLKPIP!LIP!PUVI!KM!==EC,!

]NPI!TRVV!KOIP!"!SLKPI!LP!PUVI+!-IJ!XIVVI!]TI!N^SILVIPV_!KM!OR!ONTMVI!W!R^^I!SIJVPRYUMIPI!

XRSSI+!

!

!

!

.M,N)-K*!7I^SV!NO!!"#$%&"'()%$'&*+$%"'!LW!QUJM!]INJ!NMNP!D-#$F!YKP!LPKXU^SZKJ!NO!

RJK^UTUQ!VRT!NMMPISSRORVIVSYKPS[^!DRSKTNV!"=9EC,F+!DAKVK*!&+!#+!/NPSIJ!:CC9F!

!
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!

1VVIP!""!XNMIP!OI^SV!LW!-#$!OIX!:=°;!]TI!SLKPIJI!ONS^IV!NO!S^WTIJI!QIX!B!QT!XISVRTTIPV!

ONJJ!KM!:CC!uT!NO!XIVVI!KOIPY[PV!VRT!IV!JcVV!ILLIJXKPYP[P+!3JK^UTUQIV!S^UTTI!`N!IJ!

^KJSIJVPNSZKJ!LW!"CC+CCC!SLKPIP!LIP!QT+!4IVVI!ORT!SR!eN!"_"!SLKPI!LIP!SQWPUVI!LW!

VITTI^NQQIPIV!DQITTKQ!C+99!KM!"+:9!]TI!MKXVNVVF+!0LKPI^KJSIJVPNSZKJIJ!]TI!QWTV!KM!

YKPVcJJIV!OIX!]I`KO+!AKP!`OIPV!RSKTNV!]TI!XIV!TNMIV!=QT!RJK^UTUQ!SKQ!]TI!YPKSSIV!JIX!VRT!\

:C°;!R!ILLIJXKPYP[P!v!"!QT+!

!

1V!NO!P[PIJI!YKP!`OIPV!RSKTNV!]TI!SIJIPI!VNVV!KLL!YPN!YPcSIPIJ!KM!YKPXITV!UV!LW!S^WTIP!QIX!

ONJJNMNP_!C_B!QT!LW!`OIP+!1VVIP!8!VRQIP!]TI!SLKPISLRPRJM!^KJVPKTTIPV!OIX!VITTRJM!R!

QR^PKS^KL!D/IKJNPX!NJX!#US`JITT!:CC=F+!0LRPILPKSIJVIJ!TW!QITTKQ!8C!KM!"CCo+!4IV!SW!

KMSW!UV!VRT!NV!SIJVPRYUMIPRJMIJ!NO!RSKTNV!"=>EC,!R^^I!`NXXI!`NVV!JKIJ!RJJORP^JRJM!LW!

SLRPRJMIJ+!

Isolatnavn Spireprosent 
023/07 90 
025/08 74 
028/08 80 
029/07 77 
033/08 65 
034/08 85 
038/08 92 
039/08 80 
047/07 98 
058/08 60 
059/07 90 
061/08 90 
063/07 100 
066/08 85 
067/07 95 
077/07 85 
081/07 90 
087/08 95 
123/08 70 
137/08 85 
139/08 85 
140/08 61 
=PV+%%-G*!0LRPILPKSIJV!YKP!^KJRXRIP!VRT!RJK^UTUQ!IVVIP!8!VRQIP!LW!ONJJNMNP+!

-
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!

7WP`OIVI!DH%&0&6"'($+#0&3"'F!NO!SKPVIJ!hI]PN!]TI!XcP^IV!R!OI^SV`US+!!hI]PN!IP!ONTMV!YKPXR!

XIJJI!R^^I!S^RTTIP!SIM!UV!SKQ!OIP^IJ!QIMIV!QKVVNMITRM!ITTIP!QIMIV!PISRSVIJV!QKV!

!"#$%&"'()%$'&*+$%"'+!3!VRTTIMM!IP!XIV!IJ!QcI!XcP^IV!SKPV!R!)KPMI+!AP[IJI!^KQ!YPN!

%3-1)!SWONPITN]KPNVKPRUQ!KM!ONP!ONTMV!UV!LW!MPUJJTNM!NO!MKX!SLRPILPKSIJV!Dw9CoF!KM!

TRVIJ!^KJVNQRJIPRJM!QIX!YP[]WPJI!LNVKMIJIP+!

!

6TNJVIJI!]TI!XcP^IV!R!LKVVIP!QIX!XRNQIVIP!LW!"9!eQ!R!6\ZKPX!YPN!/5&+!4IJJI!]ISVWP!NO!>C!

OKTo!SL`NMJUQVKPO!?:\?@_!:C!OKTo!SL`NMJUQVKPO!?8\?,!KM!"C!OKTo!SNJX+!

&Z[XSITRJJ`KTX!IP*!)x9BCQMET_!6\eNVx!@CQMET_!%\eNVx!",C!QMET+!4IV!]TI!SWXX!9!YP[!LIP!

LKVVI!SKQ!]TI!VcJJIV!UV!VRT!>!IVVIP!VK!U^IP+!2RT!SNQQIJ!]TI!XIV!SWXX!":B!LKVVIP+!!

!

AKPS[^IV!]TI!MZIJJKQY[PV!R!IV!NO!0%6S!OI^SVPKQ!R!.S]N^^IJ+!/cS^RTXIJ!SKQ!]TI!]PU^V!ONP!

NO!VcLIJ!5SPNQ!6KbIPSVNP!?y!R\#2!@CCqE4+!0RXIJ!LTNJVIJI!]TI!XcP^IV!LW!`[SVIJ_!ONP!

XIV!]I`KO!YKP!VRTTIMMSTcS!`ITI!VRXIJ_!QIX!UJJVN^!NO!YRJI!XNMIP+!-WTV!TcSQIJMXI!OIX!

VKLLIJ!NO!]ISVNJXIV!]TI!QWTV!VRT!QITTKQ!"BC!KM!:CC!µQKT\:S\"+!/NQLIJI!]TI!ZUSVIPV!R!

`[cXIJ!IVVIP!`OIPV!SKQ!LTNJVIJI!OK^SVI_!YKP!W!`KTXI!IJ!KQVPIJVTRM!TR^!NOSVNJX!QITTKQ!

TNQLIP!KM!LTNJVIP!MZIJJKQ!YKPS[^IV+!

!

APN!SWRJM!KM!YPNQ!VRT!N^SS^cVRJM!ONP![JS^IV!XNMVIQLIPNVUP!"B°;!KM!JNVVIQLIPNVUP!"C°;+!

&PUJJIV!TNO!UVIVIQLIPNVUP!MR^^!XIV!]PN!W!`KTXI!XRSSI!]IVRJMITSIJI+!4IV!]TI!SVRTV!RJJ!VRT!"8!

VRQIPS!XNM_!QIX!TcS!LW!YPN!^T!C@+CC!VRT!:C+CC!KM!PITNVRO!TUYVYU^VRM`IV!LW!8Bo+!APN!LTNJVIJI!

ONP!VK!U^IP!MNQTI_!]TI!XIV!MZ[XSITONJJIV!IJ!MNJM!LIP!U^I+!&Z[XSITONJJIV!SKQ!]TI!]PU^V!

`NXXI!TIXIVNTT!LW!eN!"_B_!KM!XIV!]TI!MRVV!B!XT!LIP!LKVVI+!3!VRTTIMM!VRT!XIVVI!]TI!XIV!ONJJIV!OIX!

]I`KO_!LW!XIV!QISVI!`OIP!XNM+!!&Z[XSITONJJIV!]ISVKX!NO!IJ!]TNJXRJM!:B!^M!P[X!0ULIP]N!

DGNPNF!]TNJXIV!R!:CCT!ONJJ!KM!:B!^M!^NT^SNTLIVIP!DGNPNF!]TNJXIV!R!:CCT!ONJJ!D7IXTIMM!BF+!

)WP!LTNJVIJI!]IMcJVI!W!SVPI^^I!SIM_!]TI!XI!SV[VVIV!KLL+!2RT!XIVVI!]TI!XIV!]PU^V!YRPI!

]NQ]USLRJJIP!LIP!LKVVI!SKQ!XIV!]TI!]UJXIV!IJ!VPWX!PUJXV+!4IVVI!]TI!MZKPV!KQ!TNM!VK!U^IP!

IVVIP!SWRJM_!SNQVRXRM!QIX!VcJJRJM+!2PWXIJ!]TI!YTcVVIV!KLLKOIP!R!VN^V!QIX!OI^SVIJ!LW!

LTNJIJI+!!!

!
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4IV!]TI!KLLXNMIV!SVNPVIJXI!NJMPIL!NO!QITXUMM!LW!LTNJVIJI!B_B!U^I!IVVIP!SWRJM+!4IV!]TI!

XIV!XIPYKP!SLP[cVIV!QIX!AKP]IT!>BC!R!!IJ!XKSI!LW!"QT!LP!TRVIP!ONJJ!D7IXTIMM!=F+!4IV!VKVNTI!

YKP]PU^!ONP!eN!"_B!TRVIP_!JKI!SKQ!VRTSONPIP!KQ^PRJM!YUTT!XKSI+!

!

1VVIP!N^SS^cVRJM_!KQ!TNM!>!U^IP!IVVIP!SWRJM_!]TI!TcSLIPRKXIJ![^V!VRT!",!VRQIP!KM!

XNMVIQLIPNVUP!VRT!:C°;!KM!JNVVIQLIPNVUP!VRT!"B°;+!'ITNVRO!TUYVYU^VRM`IV!]TI!SNVV!KLL!VRT!

>Bo+!

!

.M,N)-B*!5LLNT!NO!`OIVILTNJVIP!R!OI^SV`US!YKP!]PU^!VRT!NMMPISSRORVIVSYKPS[^+!DAKVK*!&+#+!

/NPSIJ!:CC9F!

-

!"$ON%+)M",-
!

6KVVIJI!R!OI^SV`USIV!]TI!XITV!KLL!R!@!YRPI!MPULLIP!XNMIJ!Y[P!RJK^UTIPRJM+!4IVVI!ONP!eN!IJ!

U^I!IVVIP!S^cVRJM_!OIX!]IMcJJIJXI!]TKQSVPRJM+!-WTIV!ONP!W!YW!QISV!QUTRM!ZNQJI!LTNJVIP!

RJJNX!R!`OIP!MPULLI+!6TNJVIJI!ONP!MNJS^I!ZNQJI!YKPXR!]KPXIJI!ONP!PUTTIPV!PUJXV!R!

PKQQIV+!4IV!ONP!R^^I!JIOJIOIPXRM!YKPS^ZITT!LW!MPULLIJI_!]KPVSIVV!YPN!NV!IJ^ITVI!NO!

LKVVIJI!R^^I!`NXXI!QIP!IJJ!8!N^S!SKQ!]TKQSVPIV_!XRSSI!]TI!TR^IOIT!VNVV!QIX!YKP!W!YW!JK^!

LKVVIP+!!2RT!SNQQIJ!9:!LKVVIP!]TI!VNVV!UV!YKP!SQRVVRJM+!4IVVI!VRTSONPVI!IJ!LKVVI!R!`OIP!NO!XI!

YRPI!MPULLIJI!YKP!`OIPV!NO!XI!::!RSKTNVIP_!LTUSS!^KJVPKTT+!6KVVIJI!]TI!QIP^IV!QIX!

JUQQIP!YPN!@C"\@9:+!6KVVIJI!]TI!LTNSSIPV!LW!PI^^I!UJXIP!OI^SVTcSIV!`OKP!LKVVIJI!R!`OIP!
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MPULLI!SVK!SNQQIJ!R!VRTYITXRM!PI^^IY[TMI+!?OIP!MPULLI!]TI!LTNSSIPV!LW!"_B!]KPX_!VRT!

SNQQIJ!8!]KPX+!

!

:!QWJIXIP!IVVIP!SWRJM!]TI!LTNJVIJI!R!OI^SV`USIV!RJK^UTIPV+!AIPXRM!RJK^UTUQ!]TI!VNVV!KLL!

YPN!YPcSIP!KM!LTNSSIPV!R!RSKLKP^NSSI!QIX!RS+!'[PIJI!]TI!VNVV!KLL!IVVIP!`OIPV_!STR^!NV!XI!

SQITVIV!R!PIVV!VRX!YKP!]PU^+!$O!`OIPV!RSKTNV!ONP!XIV!VK!ILLIJXKPYP[P!QIX!SLKPISUSLIJSZKJ+!

?OIPV!P[P!RJJI`KTXV!"!QT!T[SJRJM!KM!]TI!]PU^V!LW!VK!LKVVIP+!A[P!SQRVVRJM!]TI!P[PIJI!PRSVIV!

^PNYVRM!LW!IJ!OKPVIi+!A[P!RJK^UTIPRJM!NO!LKVVI!JUQQIP!:!]TI!PISVIPIJXI!]TNJXRJM!R!P[PIV!

]TNJXIV!OIX!W!SUMI!XIJ!UV!KM!RJJ!QIX!LRLIVVIJ+!6RLIVVIJ!SKQ!]TI!]PU^V!ONP!NO!QIP^IV!

ARJJLRLIVVI!QIX!C_B!QT!VRL+!?OIP!XPWLI!YPN!XIJJI!IP!"C!uT!KM!VRTSONPIP!eN!"CCC!SLKPIP!
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IJ!`[cIPI!LPKXU^SZKJ!NO!45)!KM!ORXIPI!KQ!RSKTNVIJI!QIX!gJcg!MIJKVcLI!`NP!IJ!`[cIPI!

LPKXU^SZKJ!NO!45)!KM!KQ!XIVVI!IP!IJ!NO!YN^VKPIJI!SKQ!MZ[P!XI!SRMJRYR^NJV!QIP!

NMMPISSROI!IJJ!RSKTNVIP!NO!gMNQQITg!MIJKVcLI+!!4IPRQKV!`NP!OR!R^^I!QWTV!

Qc^KVK^SRJLPKXU^SZKJIJ!YKP!RSKTNVIJI!SKQ!IP!]PU^V!`IP!R!XIVVI!YKPS[^IV+!

!

-IP!NMMPISSROI!RSKTNVIP!ORT!PNS^IPI!^UJJI!IVN]TIPI!SIM!KM!XIPYKP!MZ[PI!IJ!SV[PPI!S^NXI_!KM!

XN!SaPTRM!JWP!XIV!^KQQIP!VRT!LPKXU^SZKJIJ!NO!Qc^KVK^SRJIP+!3!IJ!^KQ]RJNSZKJ!QIX!

QNJMI!NJXPI!YN^VKPIP!^NJ!IJ!MIJIPITT![^V!NMMPISSRORVIV!R!LKLUTNSZKJIP!NO!!,(

)%$'&*+$%"'!OaPI!IJ!NO!MPUJJIJI!VRT!XIJ!K]SIPOIPVI![^JRJMIJ!R!UV]PIXITSI!NO!!,(

)%$'&*+$%"'!R!)KPMI!XI!SIJIPI!WP+!!"#$%&"'()%$'&*+$%"'!`NP!XISSUVIJ!ORSV!SIM!W!OaPI!

QIP!NMMPISSRO!OIX!RJK^UTIPRJM!R!`OIVI!IJJ!NPVIJI!!,($3+*$6+"'\(!,(6"='8%"'!KM!!,(78$+(



! @8!

DpU_!-KJMIP!IV!NT+!:CC>F_!NPVIP!SKQ!VRXTRMIPI!`NP!OaPV!NO!XI!ONJTRMSV!YKPI^KQQIJXI!`IP!R!

TNJXIV!D%KSRN^_!2KPL!IV!NT+!:CC=F+!!

!

7R!`NP!^UJ!]IJcVVIV!IJ^ITVSLKPIRSKTNVIP!R!OWPI!YKPS[^+!pU!IV!NT+!YNJV!R!YKPS[^!QIX!

^KJVPKTTIPV!RJK^UTIPRJM!QIX!YRPI!AUSNPRUQNPVIP!R!`OIVI_!NV!]PU^!NO!]TNJXRJM!QIX!YTIPI!

AUSNPRUQ\NPVIP!MN!QRJXPI!SKLL]RKQNSSI!KM!IJ!XPNQNVRS^![^JRJM!NO!LPKXU^SZKJIJ!NO!

Qc^KVK^SRJIP!DpU_!-KJMIP!IV!NT+!:CC>F+!(VI!R!YITV!ORT!XIV!NTTVRX!OaPI!IV!QNJMYKTX!NO!

SKLLIP!SKQ!NJMPRLIP!^KPJIV!+!#PU^!NO!IJ^ITVSLKPIRSKTNVIP!ORT!XIPYKP!]NPI!MR!IV!]RTXI!NO!

`OKPXNJ!RSKTNVIJI!ORP^IP!`OIP!YKP!SIM_!QIJ!R^^I!`OKPXNJ!SNQSLRTT!QITTKQ!XRSSI!ORT!

LWORP^I!NMMPISSRORVIV!KM!LPKXU^SZKJ!NO!Qc^KVK^SRJIP+!

!

4IV!]TI!PIMRSVPIPV!QZ[TXKMMNJMPIL!LW!LTNJVIJI!SKQ!]TI!]PU^V!R!NMMPISSRORVIVSYKPS[^IV+!!3!

KQPWXIV!KQ^PRJM!.S]N^^IJ!TRMMIP!XIV!YTIPI!YKPS^ZITTRMI!OI^SV`US+!3!VRTTIMM!VRT!YNPI!YKP!

RJK^UTUQ!UVIJYPN!ORT!XIV!SVNXRM!OaPI!YNPI!YKP!W!YW!RJJ!Sc^XKQQIP!SKQ!QZ[TXKMM!R!

OI^SVPKQQIV+!4IV!^NJ!SLPIS!IJVIJ!QIX!ORJX!ITTIP!QIX!LIPSKJIP!SKQ!MWP!UV!KM!RJJ!NO!

OI^SVPKQQIJI+!!7R!YR^^!XISSOIPPI!R^^I!ORVI!KQ!QUTRM`IVIJ!VRT!W!SIVVI!RJJ!SOKOITXNQLRJM!

Y[P!XIV!NTTIPIXI!ONP!PIMRSVPIPV!NJMPIL!NO!QZ[TXKMM+!3XIITV!SIVV!]UPXI!XIJJI!OaPV!SNVV!RJJ!

YPN!LTNJVRJM!KM!`ITTIP!OaPV!VNVV!UV!OIX!RJK^UTIPRJM+!3!XIVVI!VRTYITTIV!]TI!XIV!XISSOIPPI!

J[XOIJXRM!W!SLP[cVI!STR^!NV!QZ[TXKMMIJ!R^^I![XITN!YKPS[^IV+!0ITO!KQ!R^^I!AKP]IT!>BC!`NP!

JKIJ!^ZIJV!IYYI^V!QKV!!"#$%&"'\!^NJ!QNJ!R^^I!MNPNJVIPI!NV!XIVVI!MRP!JKIJ!RJJORP^JRJM!LW!

YKPS[^IV+!1V!NJMPIL!NO!QZ[TXKMM!ORT!KMSW!^UJJI!RJRVRIPI!YKPSONPSPISLKJSIJ!R!LTNJVIJI_!KM!

XIVVI!^NJ!`N!LWORP^IV!PISUTVNVIV+!

!

3!YKPS[^IV!]TI!XIV!YUJJIV!ONPRNSZKJ!QITTKQ!XI!UTR^I!RSKTNVIJIS!IOJI!VRT!W!LPKXUSIPI!

LIPRV`IeRIP+!4IV!Tc^VIS!XIPRQKV!W!XcP^I!YPIQ!LIPRV`IeRIP!YKP!NTTI!RSKTNVIP!OIX!NTTI!

VIQLIPNVUPIP_!]NPI!XI!YR^^!JK^!VRX!LW!SIM+!4IVVI!SVIQQIP!MKXV!KOIPIJS!QIX!]IS^PROITSIJ!

KQ!NV!!,()%$'&*+$%"'!IP!`KQKVNTTRS^!KM!^NJ!LPKXUSIPI!LIPRV`IeRIP!UVIJ!W!QWVVI!^PcSSIS!

QIX!NJXPI!RSKTNVIP!D/ISTRI!NJX!0UQQIPITT!:CC8F+!4IJ!SV[PSVI!ONPRNSZKJIJ!TW!R!`OKP!TNJM!

VRX!RSKTNVIJI!]PU^VI!LW!W!XNJJI!LIPRV`IeRIP!KM!OIX!QIJMXI!LIPRV`IeRIP!SKQ!]TI!

LPKXUSIPV+!!

!

4IV!]TI!R^^I!YUJJIV!JKIJ!SRMJRYR^NJV!YKPS^ZITT!R!RSKTNVIJIS!IOJI!VRT!W!LPKXUSIPI!LIPRV`IeRIP!

OIX!XI!YKPS^ZITTRMI!VIQLIPNVUPIJI+!4UYNUTV!IV!NT+!PNLLKPVIPIP!KQ!NV!LIPRV`IeRIP!XNJJIS!KM!



! @>!

QKXJIS!!R!VIQLIPNVUPKQPWXIV!YPN!":!KM!:,°;!D4UYNUTV_!4I!qKTY!IV!NT+!:CC8F_!KM!XIV!

LNSSIP!MKXV!QIX!YUJJIV!NO!LIPRV`IeRIP!OIX!XI!YKPS^ZITTRMI!VIQLIPNVUPIJI!R!OWPI!YKPS[^+!

4IV!^UJJI!OaPV!RJVIPISSNJV!KM!SIVV!LW!JKPS^I!RSKTNVIPS!JIXPI!VIQLIPNVUPMPIJSI!YKP!

XNJJITSI!NO!LIPRV`IeRIP+!4IVVI!]TI!R!OWPV!VRTYITTI!]IMPIJSIV!NO!VI^JRS^I!WPSN^IP+!

!

4IV!]TI!R^^I!YUJJIV!JKI!YKPS^ZITT!QITTKQ!RSKTNVIP!^NVIMKPRSIPV!SKQ!gMNQQITg!ITTIP!gJcg!

MIJKVcLI!R!IOJI!VRT!W!LPKXUSIPI!LIPRV`IeRIP+!4IV!IP!XIPYKP!MPUJJ!VRT!W!NJVN!NV!IJ![^JRJM!R!

IOJI!VRT!W!LPKXUSIPI!LIPRV`IeRIP!R^^I!IP!NO!IJ!NO!MPUJJIJI!VRT![^V!YKPI^KQSV!NO!!,(

)%$'&*+$%"'+!4IPRQKV!^NJ!XIJ![^VI!OI^SVSISKJMIJ!OR!`NP_!Y[PV!VRT!NV!YKP`KTXIJI!`NP!]TRVV!

TNMV!QIP!VRT!PIVVI!YKP!LPKXU^SZKJIJ!KM!QKXJRJMIJ!NO!LIPRV`IeRIP+!!1J!TIJMIP!OI^SVSISKJM!

SKQ!'NYKSS!]IS^PROIP!D'NYKSS!:CC9F_!^NJ!OaPI!JIVVKLL!XIV!SKQ!S^NT!VRT!YKP!QKXJRJMIJ!NO!

LIPRV`IeRIP+!4IV!ORTTI!OaPV!RJVIPISSNJV!R!OWPI!YKPS[^!KM!KMSW!`NVV!QIX!RSKTNVIP!QIX!

MIJKVcLIP!SKQ!R^^I!IP!YUJJIV!RMZIJ!LW!:CCC\VNTTIV+!1OJI!VRT!W!LPKXUSIPI!LIPRV`IeRIP!^NJ!

JIVVKLL!OaPI!IJ!NO!WPSN^IJI!VRT!NV!IJ^ITVI!MIJKVcLIP!SKQ!]TI!RSKTIPV!R!YITV!LW!"99C!VNTTIV!

DKMSWF!]TI!YUJJIV!RMZIJ!LW!:CCC\VNTTIV+!4IV!ORTTI!TR^IXNJ!OaPV!RJVIPISSNJV!W!MZ[PI!

UJXIPS[^ITSIP!SKQ!SNQQIJTRMJIV!`OKP!TNJM!VRX!XI!YKPS^ZITTRMI!RSKTNVIJI!VPIJMIP!YKP!W!

XNJJI!NSeKSLKPIP+!

!

0ITO!KQ!PIMRSVPIPRJMSQIVKXIJ!R!YKPS[^IV!QIX!LIPRV`IeRILPKXU^SZKJ!]NPI!IP!IJ!

S^Z[JJSQISSRM!OUPXIPRJM_!ORT!XIV!TR^IOIT!MR!IV!TRVI!RJJ]TR^^!R!RSKTNVIJIS!IOJI!VRT!W!

LPKXUSIPI!LIPRV`IeRIP+!$O!LPN^VRS^I!WPSN^IP!]TI!S^WTIJI!RJJIJ!`OIP!VIQLIPNVUP!S^PNLIV!

LW!SNQQI!VRXSLUJ^V+!&PUJJIV!YKPS^ZITTIP!R!OI^SVPNVI!ORT!JKIJ!S^WTIP!`N!OK^SV!UV!VRT!^NJVIJ!

NO!S^WTN!QIX!MKX!QNPMRJ_!QIJS!NJXPI!R^^I!IP!YUTTV!UVOK^SV+!4IVVI!ORT!VPKTRM!^UJJI!LWORP^I!

XNJJITSIJ!NO!LIPRV`IeRIP+!!

!

6KSIJI!SKQ!]TI!]IJcVVIV!LW!S^WTIJI!R!]IMcJJITSIJ!ONP!RJMIJ!SVKP!SU^SISS+!0aPTRM!OIX!

:B°;!]TI!XIV!QcI!^KJXIJS!KM!QIP!QceITOI^SV!IJJ!XIV!SKQ!]TI!K]SIPOIPV!R!YKP\YKPS[^IV+!

4IVVI!^NJ!`N!IJ!SNQQIJ`IJM!QIX!TRVIJ!TUYVVRTMNJM!R!XI!JISVIJ!VIVVI!LKSIJI!KM!^NJS^ZI!

XWPTRMIPI!QUTRM`IV!YKP!)(7\TcSIV!VRT!W!VPIJMI!RMZIJJKQ+!%TRQNIV!SKQ!]TRP!RJJI!R!S^WTIJI_!

ORT!OaPI!NO!NOMZ[PIJXI!]IVcXJRJM!YKP!`OKPXNJ!LPKXU^SZKJIJ!NO!LIPRV`IeRIP!ORT!NPVI!SIM+!

%KJXIJSIJ!R!S^WTIJI!^NJ!`N!LWORP^IV!UVYNTTIV!NO!YKPS[^IJI+!!

!



! @,!

-ITTKQ!IMIJS^NLIJI!OI^SVPNVI!KM!NMMPISSRORVIV!]TI!XIV!R^^I!YUJJIV!JKIJ!^KPPITNSZKJ+!

-IJ!XIV!IP!SVKPI!ONPRNSZKJIP!RJJNX!R!RSKTNVIJI!YKP!XI!YKPS^ZITTRMI!IMIJS^NLIJI+!)KIJ!

I^SIQLTIP!IP*!3SKTNV!>>EC,!SKQ!IP!XIV!QISV!NMMPISSROI!RSKTNVIV!YPN!OI^SV`USYKPS[^IV_!

TRMMIP!]TNJV!XIJ!TNOISVI!VPIXZIXITIJ!JWP!XIV!MZITXIP!OI^SVPNVI+!AKP!RSKTNV!8"EC>!SKQ!ONP!

XIV!JISV!QISV!NMMPISSROI!IP!]RTXIV!QKVSNVV_!KM!XIVVI!RSKTNVIV!IP!]TNJV!XI!QISV!

PNS^VOK^SIJXI!&*(3&0%8+!3SKTNV!:,EC,!TRMMIP!TNOISV!LW!NMMPISSRORVIV_!QIJ!`NP!`[c!OI^SVPNVI!

OIX!:B°;+!!

!

?KS!IMIJS^NLIJ!LIPRV`IeRILPKXU^SZKJ!]TI!XIV!`ITTIP!R^^I!YUJJIV!JKIJ!^KPPITNSZKJ!QKV!

NMMPISSRORVIV!KM!OI^SVPNVI+!!

!

1J!ORTTI!^NJS^ZI!YKPOIJVI!NV!`[c!OI^SVPNVI!`NP!LKSRVRO!SNQQIJ`IJM!QIX!NMMPISSRORVIV+!3!

TR^`IV!QIX!YKPS[^!MZKPV!NO!#PIJJNJ!IV!NT+!]TI!XIV!R^^I!YUJJIV!SNQQIJ`IJM!`IP!D#PIJJNJ_!

ANMNJ!IV!NT+!:CC=F+!4IV!VcXIP!XIPYKP!LW!NV!XIV!IP!NJXPI!QI^NJRSQIP!SKQ!LWORP^IP!

YKPS^ZITTIJ!R!NMMPISSRORVIV+!1J!NO!XRSSI!^NJ!VIJ^IS!W!OaPI!LPKXU^SZKJ!NO!Qc^KVK^SRJIP!

D#NR_!4ISZNPXRJS!IV!NT+!:CC:f!<NJSIJ_!OKJ!qIVVSVIRJ!IV!NT+!:CCBF+!!

!

!

!

&

!

!

!

!

!

&
!



! @9!

'())*+H(00*+$*&$6/2;/B"+&
!

(V!YPN!YKPS[^IJI!ORSIP!XIV!SIM!NV!RSKTNVIP!NO!gJcg!MIJKVcLI!IP!SRMJRYR^NJV!QIP!NMMPISSROI!

KM!SRMJRYR^NJV!QIP!SN^VIOK^SIJXI!IJJ!RSKTNVIP!QIX!gMNQQITg!MIJKVcLI+!)WP!XIV!MZITXIP!

LIPRV`IeRILPKXU^SZKJ_!]TI!XIV!R^^I!YUJJIV!JKIJ!YKPS^ZITTIP!QITTKQ!gMNQQITg!KM!gJcg!

MIJKVcLI+!1J!ORTTI!^NJS^ZI!YKPOIJVI!NV!`[c!OI^SVPNVI!`NP!LKSRVROV!SNQQIJ`IJM!QIX!

NMMPISSRORVIV+!4IVVI!]TI!R^^I!YUJJIV!`IP_!KM!XIV!VcXIP!XIPYKP!LW!NV!XIV!IP!NJXPI!

QI^NJRSQIP!SKQ!LWORP^IP!YKPS^ZITTIJ!R!NMMPISSRORVIV+!1J!NO!XRSSI!^NJ!VIJ^IS!W!OaPI!

LPKXU^SZKJ!NO!Qc^KVK^SRJIP!D#NR_!4ISZNPXRJS!IV!NT+!:CC:f!<NJSIJ_!OKJ!qIVVSVIRJ!IV!NT+!

:CCBF+!!

!

3SKTNVIJI!]TI!ONTMV!UV!YPN!$A/6!XIJXKMPNQQIV!YKP!W!YW!QIX!RSKTNVIP!SKQ!IP!SW!UTR^I!

`OIPNJXPI!SKQ!QUTRM+!?OKP!UV]PIXV!YKPI^KQSVIJ!NO!XI!YKPS^ZITTRMI!RSKTNVIJI!IP!UVI!R!

JNVUPIJ!IP!XISSOIPPI!R^^I!^ZIJV_!IR!`ITTIP!LPKXU^SZKJIJ!NO!Qc^KVK^SRJIP+!?NXXI!IJ!^ZIJV!

VRT!XIVVI_!^UJJI!IJ!VPU^^IV!SR^PIPI!^KJ^TUSZKJIP!KQ!`ORT^I!IMIJS^NLIP!SKQ!IP!

SU^SISS^PRVIPRUQ!YKP!SKLLIJ!UVI!R!JNVUPIJ+!4IV!IP!`ITTIP!R^^I!^NPVTNMV!KQ!XIJ![^VI!

YKPI^KQSVIJ!NO!45)!D$NQKXV!:CC,F!S^cTXIS!SV[PPI!YKPI^KQSV!NO!SKLL!ITTIP!KQ!SKLLIJ!

LPKXUSIPIP!QIP!NO!Qc^KVK^SRJIV+!1J^ITVI!WP!YRJJIS!XIV!^KPPITNSZKJ!QITTKQ!RJJ`KTX!NO!

SKLL!4)$!KM!45)!YKP!!,()%$'&*+$%"'!KM!!,(6"='8%"'_!QIJ!XIVVI!SIP!UV!VRT!W!ONPRIPI!IJ!

MKX!XIT!D?KYMNNPX!LIPS!QIXF+!

!

4IV!IP!RJMIJ!MNPNJVR!YKP!NV!RSKTNVIJI!RJJIJ!^NVIMKPRIJ!gJcjg!MIJKVcLI!R^^I!ONP!VRTSVIXI!LW!

IV!VRXTRMIPI!VRXSLUJ^V+!3XIITV!SIVV!]UPXI!^NJS^ZI!JKIJ!MNQTI!RSKTNVIP!SKQ!R^^I!IP!YUJJIV!

SIJIPI_!OaPV!QIX!YKP!W!^NPVTIMMI!`ON!SKQ!^ZIJJIVIMJIP!XRSSI+!4IVVI!ORTTI!OaPV!

RJVIPISSNJV!YKP!W!^UJJI!S^NYYI!SIM!IV!]RTXI!KOIP!`ON!SKQ!S^RTTIP!XRSSI!YPN!JcIPI!RSKTNVIP!KM!

LW!XIJ!QWVIJ!^UJJI!SI!`OKPYKP!XRSSI!R^^I!TIJMIP!IP!YKPI^KQQIJXI+!$O!LPN^VRS^I!

WPSN^IP!ONP!XIV!J[XOIJXRM!W!]IMPIJSI!UVONTMIV!RSKTNVIP!R!YKPS[^IV+!4I!::!RSKTNVIJI!SKQ!IP!

ONTMV!UV!IP!NTTIPIXI!QNJMI!JK^!JWP!XIV!MZITXIP!VRTMNJM!LW!LTNSS!R!OI^SV`US!KM!`cTTIP!KM!

VRXIJ!NP]IRXIV!QIX!XI!YKPS^ZITTRMI!NP]IRXSKLIPNSZKJIJI!VNP+!!

!

4IV!IP!YUJJIV!NV!QNJMI!NO!RSKTNVIJI!RSKTIPV!LW!:CCC\VNTTIV!IP!JaPV!]ISTI^VIV!QIX!RSKTNVIP!

SKQ!YRJJIS!R!UVTNJXIV!D$NQKXV!LIPS+!QIX+F+!3SKTNVIP!QIX!NJVNVV!^ZIQKVcLI!"B$45)!ONP!

R^^I!W!YRJJI!]TNJV!XI!MNQTI!RSKTNVIJI_!QIJ!YRJJIS!]TNJV!XI!JcI+!3!NJXPI!TNJX!DSKQ!]TN!(0$!



! BC!

KM!2cS^TNJXF!`NP!XIPRQKV!"B$45)!OaPV!XIJ!ONJTRMI!D2NQ]UPRe\3TRJeRe_!&N]N!IV!NT+!:CC,F+!

4IV!IP!XIPYKP!SNJJScJTRM!NV!IJ^ITVI!NO!XI!RSKTNVIJI!OR!`NP!RSKTIPV!YPN!JKPS^XcP^IV!^KPJ!R!

XI!SIJIPI!WPN_!`NP!]TRVV!RJJY[PV!!YPN!NJXPI!TNJX+!?OKPXNJ!XRSSI!`NP!YUJJIV!OIRIJ!VRT!)KPMI!

IP!R^^I!TIVV!W!SR_!QIJ!QUTRM`IVIJI!IP!QNJMI+!1J!^NJ!XIPYKP!NJVN!NV!LKLUTNSZKJIJ!NO!!,(

)%$'&*+$%"'!R!)KPMI!`NP!IJXPIV!SIM!XI!SIJIPI!WP_!VPKTRM!SKQ!Y[TMI!NO!RJJY[PRJM!NO!JcI!

RSKTNVIP!KM!OIX!QUVNSZKJIP+!1J!MIJIPITT!VPIJX!R!JKPXOISV!1UPKLN!IP!KMSW![^V!YKPI^KQSV!

NO!!,()%$'&*+$%"'!LW!]I^KSVJRJM!NO!XIJ!JaPV!]ISTI^VIXI!!,(6"='8%"'!D%KSRN^_!2KPL!IV!

NT+!:CC=F+!

!

-N!IV!NT+!YNJV!NV!!"#$%&"'!`NP!SVKP!IOJI!VRT!W!UVOI^STI!SVKPI!XITIP!NO!MIJKQIV!QITTKQ!

RSKTNVIP_!KM!XIV!^NJ!XIPYKP!`UPVRM!KLLSVW!JcI!RSKTNVIP!D-N_!ONJ!XIP!4KIS!IV!NT+!:C"CF+!

4IJJI!IMIJS^NLIJ!^NJ!KMSW!OaPI!NOMZ[PIJXI!JWP!XIV!MZITXIP!QUTRM`IVIJ!YKP!W!^UJJI!`N!

IV!]PIXV!SLI^VIP!NO!OIPVSLTNJVIP+!0VUXRIJI!SKQ!IP!MZKPV!LW!LKVIV!R!(0$!D4ITMNXK_!0e`bNPd!

IV!NT+!:C"CF!ORSIP!NV!!"#$%&"'()%$'&*+$%"'!`NP!IV!SVKPV!SLI^VIP!QIX!OIPVSLTNJVIP+!?ORS!

XIVVI!S^cTXIS!SKLLIJS!IOJI!VRT!W!VRTLNSSI!SIM!JcI!OIPVIP_!ORT!XIV!^UJJI!S^NLI!LPK]TIQIP!

YKP!ONTM!NO!OI^SVIP!YKP!W!PIXUSIPI!SQRVVILPISS!NO!!"#$%&"'!R!IV!OI^SVS^RYVI_!KM!SaPTRM!R!IV!

ScSVIQ!QIX!PIXUSIPV!ZKPXNP]IRXRJM+!3!)KPMI!KM!`ITI!XIJ!OISVTRMI!OIPXIJ!IP!XIV!IJ!SVNXRM!

[^JRJM!NO!]PU^!NO!PIXUSIPV!ZKPXNP]IRXRJM!R!TNJX]PU^IV!]WXI!NO!YKPS^ZITTRMI![^KJKQRS^I!

MPUJJIP!KM!NO!QRTZ[`IJScJ+!4IVVI!S^NLIP!QNJMI!^KJYTR^VIP!`OKP!IJ!QW!OIRI!YKPXITIP!KM!

UTIQLIP!KLL!QKV!`OIPNJXPI+!

!

!

&

&

&



! B"!

4"+23;/B"+&

!

'ISUTVNVIJI!R!XIJJI!KLLMNOIJ!VcXIP!LW!NV!XIV!R!JKPS^I!LKLUTNSZKJIP!NO!!"#$%&"'(

)%$'&*+$%"'!^NJ!`N!S^ZIXX!IJ!IJXPRJM!NO!IJ^ITVI!IMIJS^NLIP+!4IVVI!^NJ!OaPI!IJ!NO!

WPSN^IJI!VRT!XIJ![^VI!YKPI^KQSVIJ!NO!!,()%$'&*+$%"'!SKQ!IP!PIMRSVPIPV!R!JKPS^!

^KPJLPKXU^SZKJ+!

!

4IV!]TI!ORSV!NV!RSKTNVIP!QIX!gJcg!MIJKVcLI_!SKQ!`NXXI!IJ!MIJKVcLI!SKQ!ONP!UTR^!

MIJKVcLIP!SKQ!VRXTRMIPI!`NP!OaPV!RSKTIPV!R!)KPMI_!ONP!SRMJRYR^NJV!QIP!NMMPISSROI!!R!`OIVI!

IJJ!RSKTNVIP!NO!gMNQQITg!MIJKVcLI+!-IP!NMMPISSROI!RSKTNVIP!ORT!`N!SV[PPI!IOJI!VRT!W!

NJMPRLI!KM!W!SLPI!SIM!R!^KPJLTNJVIJI+!4IVVI!^NJ!Y[PI!VRT![^VI!LPK]TIQIP!QIX!Sc^XKQQIJ!

KM!^NJ!XIPYKP!OaPI!IJ!WPSN^!VRT![^V!YKPI^KQSV!NO!!,()%$'&*+$%"'+!

!

3SKTNVIJI!NO!gJcg!MIJKVcLI!OK^SVI!XIPRQKV!SRMJRYR^NJV!SN^VIPI!&*(3&0%8!LW!64$!IJJ!

RSKTNVIJI!NO!gMNQQITg!MIJKVcLI+!4IVVI!VcXIP!LW!NV!IJ!`[c!OI^SV`NSVRM`IV!&*(3&0%8!R^^I!

J[XOIJXRMORS!IP!JKIJ!YKPXIT_!QIJ!RJJIJ!XIVVI!SIP!OR!ONPRNSZKJIP+!

!

)WP!XIV!MZITXIP!IOJIJ!VRT!W!XNJJI!LIPRV`IeRIP_!]TI!XIV!R^^I!YUJJIV!JKIJ!SRMJRYR^NJVI!

YKPS^ZITTIP!QITTKQ!XI!VK!MPULLIJI_!KM!XIV!IP!VPKTRM!R^^I!JKIJ!IJXPRJM!R!XIJJI!

IMIJS^NLIJ+!?NSVRM`IVIJ!YKP!XNJJITSI!KM!QKXJRJM!NO!XRSSI!]TI!R^^I!UJXIPS[^V_!QIJ!

XRSSI!IMIJS^NLIJI!^NJ!OaPI!IJ!QIXORP^IJXI!WPSN^!VRT![^V!YKPI^KQSV!NO!SKLLIJ!`ORS!

XRSSI!IMIJS^NLIJI!`NP!IJXPIV!SIM+!!

!

4IV!]TI!`ITTIP!R^^I!YUJJIV!JKIJ!SRMJRYR^NJVI!SNQQIJ`IJMIP!QITTKQ!XI!YKPS^ZITTRMI!

IMIJS^NLIJI!SKQ!]TI!UJXIPS[^V+!4IVVI!VcXIP!LW!NV!XIV!IP!NJXPI!IMIJS^NLIP!SKQ!LWORP^IP!

ONPRNSZKJIJ!R!NMMPISSRORVIV_!OI^SVPNVI!KM!LPKXU^SZKJ!NO!LIPRV`IeRIP+!!

!

4IV!IP!KMSW!NJXPI!WPSN^IP!IJ!^NJ!VPI^^I!YPNQ!YKP!W!YKP^TNPI!XIJ![^VI!YKPI^KQSVIJ!NO!

45)!KM!!,()%$'&*+$%"'+!4IV!IP!IJ!^TNP!SNQQIJ`IJM!QITTKQ!ZKPX]INP]IRXRJMSQIVKXI!

KM!!YKPI^KQSV!NO!!"#$%&"'\!KM!XIJ![^VI!]PU^IJ!NO!PIXUSIPV!ZKPXNP]IRXRJM!`NP!VPKTRM!QcI!

NO!S^cTXIJ!YKP!XIVVI+!!%TRQN!SLRTTIP!KMSW!IJ!OR^VRM!PKTTI!YKP!]WXI!SLPIXJRJM_!LPKXU^SZKJ!NO!



! B:!

RJK^UTUQ!KM!RJK^UTIPRJM!NO!LTNJVIP+!1J!TIJMIP!OI^SVSISKJM!^NJ!OaPI!QIX!LW!W!MR!SKLLIJ!

cVVIPTRMIPI!]IXPIXI!YKP`KTX!YPIQYKP!^UTVUPLTNJVIJI_!]WXI!JWP!XIV!MZITXIP!LPKXU^SZKJ!NO!

^KJRXRIP!KM!NSeKSLKPIP+!5MSW!YKPXITRJMIJ!NO!OaP!R!T[LIV!NO!OI^SVSISKJMIJ!IP!OR^VRM+!

0aPTRM!LIPRKXIJ!KQ^PRJM!]TKQSVPRJM!`KS!^KPJIV!IP!^PRVRS^+!7NPQI!KM!YU^VRMI!YKP`KTX!R!

XIJJI!LIPRKXIJ![^IP!YNPIJ!YKP!NJMPIL!NO!!,()%$'&*+$%"'+!1JXPRJMIP!NO!SKLLIJS!

IMIJS^NLIP!]WXI!MZIJJKQ!JNVUPTRMI!QUVNSZKJIP!KM!MZIJJKQ!QUTRM!SLPIXJRJM!YPN!NJXPI!

SVIXIP!^NJ!KMSW!OaPI!IJ!NO!WPSN^IJI+!1J!IOIJVUITT![^IV!LPKXU^SZKJ!NO!45)!`KS!JcIPI!

RSKTNVIP!IP!IJ!IMIJS^NL!SKQ!][P!SVUXIPIS+!

!

!"#$%&"'(6"='8%"'!ONP!VRXTRMIPI!XIJ!XKQRJIPIJXI!LPKXUSIJVIJ!NO!45)!R!)KPMI_!QIJ!

XIJJI!PKTTIJ!IP!JW!]TRVV!VNVV!KOIP!NO!!,()%$'&*+$%"'+!4IVVI!MZITXIP!KMSW!ITTIPS!R!JKPX!

1UPKLN+!4IV!IP!R^^I!PIMRSVPIPV!LPKXU^SZKJ!NO!LIPRV`IeRIP!`KS!!,(6"='8%"'!KM!IJ!^NJ!NJVN!

NV!!,()%$'&*+$%"'!`NP!IV!YKPVPRJJ!JWP!XIV!MZITXIP!SLPIXJRJM!KOIP!TIJMPI!NOSVNJXIP!QIX!

SRJ!LPKXU^SZKJ!NO!NSeKSLKPIP+!

!

$JXPI!YN^VKPIP!SKQ!^NJ!OaPI!WPSN^!VRT![^V!YKPI^KQSV!NO!!,()%$'&*+$%"'!IP!IJSRXRM!

OI^SVS^RYVI!KM!]PU^!NO!TRVI!PISRSVIJVI!SKPVIP+!0LP[cVRJM!QKV!NJXPI!SKLLSc^XKQQIP!^NJ!

KMSW!MR!!,()%$'&*+$%"'!IJ!YKPXIT!R!YKPQ!NO!QRJXPI!^KJ^UPPNJSI+!

!



! B=!

@*$3*,,&
!

@*$3*,,&7%&I55/2#6H0*#&
!

596-]5S+^M+%%+)-9_#)'*$((P)U+)-6,P)`-
3JMPIXRIJSIP*!

\!"T!XISVRTTIPV!ONJJ!

\!"+CM!%?:65@!

\!"+CM!%)5=!!

\!C+BM!-M05@{>?:5!!

\!C+BM!%;T!!

\!C+:M!&TU^KSI!!

\!C+:M!0U^PKSI!!

\!:CM!$MNP!!

!

APIQMNJMSQWVI*!

#TNJX!SVKYYIJI!QIX!XISVRTTIPV!ONJJ!KM!NUVK^TNOIP+!

!

JP""P,P)-
3JMPIXRIJSIP*!

\"T!XISVRTTIPV!ONJJ!

\:CM!NMNP!

!

APIQMNJMSQWVI*!

#TNJX!ONJJ!KM!NMNP+!$UVK^TNOIP!R!:C!QRJ+!

!

C16-]C$*P*$-1+a*)$'+-6,P)`-
3JMPIXRIJSIP*!

\!:BCM!LKVIVIP!DONS^IV!KM!S^ZaPV!R!VIPJRJMIPF!



! B@!

\!BCC!QT!XISVRTTIPV!ONJJ!

\!:CM!XIiVPKSI!

\!"BM!NMNP!

!

APIQMNJMSQWVI*!

%K^!LKVIVIJI!VRT!XI!IP!Qc^I+!AcTT!XIiVPKSI!KM!ONJJ!R!IJ!YTNS^I!KM!PRSV!XIVVI+!#TNJX!XIPIVVIP!

RJJ!LKVIVIJI!KM!YcTT!LW!NMNP!KM!ONJJ!VRT!OKTUQIV!]TRP!"T+!$UVK^TNOIP!R!:CQRJ+!

!

:N%)$*P,P)b>P))$*-6,P)-]>6`-
3JMPIXRIJSIP*!

\@CC!M!MUTP[VVIP!DONS^IV!KM!S^WPIV!VIPJRJMIPF!

\"!TRVIP!XISVRTTIPV!ONJJ!

\:C!M!NMNP!

!

APIQMNJMSQWVI*!

$UVK^TNOIP!MUTP[VVIJI!QIX!@CC!QT!XISVRTTIPV!ONJJ!R!:B!QRJUVVIP+!&UTP[VVIP!KM!OaS^I!

TNMIS!SW!VRT!IJ!LUPm!KM!VRTSIVVIS!ONJJ!VRT!IV!VKVNTV!OKTUQ!LW!"!T+!:CM!NMNP!P[PIS!SW!RJJ!KM!XIV!

`ITI!NUVK^TNOIPIS+!

!

7N",-<+P"-6,P)-]7<6`-
3JMPIXRIJSIP*!

\!@CM!-UJM][JJIP!D.&)*$(%$9&$0$U!

\!"!TRVIP!XISVRTTIPV!ONJJ!

\!"BM!4RYeK!NMNP!

!

APIQMNJMSQWVI*!

-#$!TNMIS!NO!-UJM][JJIP+!7NJJ!^K^IS!KLL!KM!@CM!][JJIP!TIMMIS!R+!6TNVN!S^PUIS!SW!JIX!

SW!XIV!SW!ORXV!]K]TIP+!#[JJIJI!^K^IS!SW!UJXIP!TK^^!R!eN!",!QRJUVVIP+!#[JJIJI!QW!VNIS!NO!

LTNVN!Y[P!XI!SLPI^^IP+!4IVVI!YRTVPIPIS!MZIJJKQ!YRPI!TNM!KSVI^TIXI_!KM!XIV!VRTSIVVIS!ONJJ!VRT!

VKVNTV!OKTUQ!IP!"!TRVIP+!4IPIVVIP!VRTSIVVIS!"B!M!NMNP_!KM!`ITI!]TNJXRJMIJ!NUVK^TNOIPIS+!

!

!
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!

@*$3*,,&F(%&'0(06/0622&-,,#*//6>60*0&H#(&<6+6O-:%&
 

General Linear Model: R2blsm versus Genotype; Blokk  
 
Factor    Type    Levels  Values 

Genotype  fixed        2  G; N 

Blokk     random       4  A; B; C; D 

 

 

Analysis of Variance for R2blsm, using Adjusted SS for Tests 

 

Source    DF   Seq SS  Adj SS  Adj MS     F      P 

Genotype   1   10,551  10,551  10,551  9,42  0,003 

Blokk      3    1,702   1,702   0,567  0,51  0,679 

Error     83   92,924  92,924   1,120 

Total     87  105,177 

 

 

S = 1,05809   R-Sq = 11,65%   R-Sq(adj) = 7,39% 

 

 

Unusual Observations for R2blsm 

 

Obs   R2blsm      Fit   SE Fit  Residual  St Resid 

 47  5,00000  1,58390  0,24797   3,41610      3,32 R 

 48  5,00000  1,74299  0,24797   3,25701      3,17 R 

 61  4,80000  2,15205  0,25721   2,64795      2,58 R 

 



! B>!

R denotes an observation with a large standardized residual. 

 

 

Tukey 95,0% Simultaneous Confidence Intervals 

Response Variable R2blsm 

All Pairwise Comparisons among Levels of Genotype 

Genotype = G  subtracted from: 

 

Genotype   Lower  Center  Upper    +---------+---------+---------+------ 

N         0,2449  0,6954  1,146    (-----------------*-----------------) 

                                   +---------+---------+---------+------ 

                                 0,25      0,50      0,75      1,00 

 

 

Tukey Simultaneous Tests 

Response Variable R2blsm 

All Pairwise Comparisons among Levels of Genotype 

Genotype = G  subtracted from: 

 

          Difference       SE of           Adjusted 

Genotype    of Means  Difference  T-Value   P-Value 

N             0,6954      0,2265    3,070    0,0029 

 

  

Residual Plots for R2blsm 

!

@*$3*,,&F.%&'0(06/0622&@*2/0#(0*&H#(&<6+6O-:%&
 
General Linear Model: Snitt radial vekst versus Gjentak; Genotype  
 
Factor    Type   Levels  Values 

Gjentak   fixed       3  1; 2; 3 

Genotype  fixed       2  G; N 

 

 

Analysis of Variance for Snitt radial vekst pr døgn i m, using Adjusted SS for 

     Tests 

 

Source         DF   Seq SS   Adj SS   Adj MS       F      P 

Temp            1  2920,12  1914,08  1914,08  378,87  0,000 

Gjentak         2    68,35    64,97    32,49    6,43  0,002 



! B,!

Genotype        1   110,31   110,31   110,31   21,83  0,000 

Gjentak*Temp    2   119,33   119,33    59,67   11,81  0,000 

Error         235  1187,24  1187,24     5,05 

Total         241  4405,36 

 

 

S = 2,24769   R-Sq = 73,05%   R-Sq(adj) = 72,36% 

 

 

Term              Coef  SE Coef      T      P 

Constant       -3,5374   0,5112  -6,92  0,000 

Temp           0,58993  0,03031  19,46  0,000 

Temp*Gjentak 

     1         0,18759  0,03913   4,79  0,000 

     2        -0,00698  0,03913  -0,18  0,859 

 

 

Unusual Observations for Snitt radial vekst pr døgn i m 

 

        Snitt 

      radial 

     vekst pr 

Obs  døgn i m      Fit  SE Fit  Residual  St Resid 

 10   17,8800  12,8510  0,4310    5,0290      2,28 R 

 68    2,7100   8,9794  0,2938   -6,2694     -2,81 R 

 71    3,4600  11,8941  0,4221   -8,4341     -3,82 R 

235    4,2100   8,9634  0,3065   -4,7534     -2,13 R 

236    2,3300   7,6235  0,3065   -5,2935     -2,38 R 

238    3,6000  12,8510  0,4310   -9,2510     -4,19 R 

239    1,7100  10,5382  0,4310   -8,8282     -4,00 R 

262   17,5200  12,8510  0,4310    4,6690      2,12 R 

 

R denotes an observation with a large standardized residual. 

 

 

Dunnett 95,0% Simultaneous Confidence Intervals 

Response Variable Snitt radial vekst pr døgn i m 

Comparisons with Control Level 

Genotype = G  subtracted from: 

 

Genotype   Lower  Center    Upper   --+---------+---------+---------+---- 

N         -1,928  -1,356  -0,7842   (--------*---------) 

                                    --+---------+---------+---------+---- 

                                   -1,80     -1,20     -0,60      0,00 

 

 

Dunnett Simultaneous Tests 

Response Variable Snitt radial vekst pr døgn i m 

Comparisons with Control Level 

Genotype = G  subtracted from: 

 

          Difference       SE of           Adjusted 

Genotype    of Means  Difference  T-Value   P-Value 

N             -1,356      0,2902   -4,673    0,0000 

 

  

Residual Plots for Snitt radial vekst pr døgn i m  
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!
!

@*$3*,,&F1%&'0(06/0622&A*#60E*16*5#"$;2/B"+&H#(&<6+6O-:%&
 
 
General Linear Model: Score versus Genotype  
 
Factor    Type   Levels  Values 

Genotype  fixed       2  G; N 

 

 

Analysis of Variance for Score, using Adjusted SS for Tests 

 

Source      DF   Seq SS   Adj SS  Adj MS     F      P 

Temperatur   1   1,1136   1,1136  1,1136  2,12  0,150 

Genotype     1   0,0854   0,0854  0,0854  0,16  0,688 

Error       63  33,0586  33,0586  0,5247 

Total       65  34,2576 

 

 

S = 0,724389   R-Sq = 3,50%   R-Sq(adj) = 0,44% 

 

 

Term            Coef  SE Coef      T      P 

Constant      2,0725   0,4459   4,65  0,000 

Temperatur  -0,03182  0,02184  -1,46  0,150 

 

 

Unusual Observations for Score 

 

Obs    Score      Fit   SE Fit  Residual  St Resid 

  1  0,00000  1,63131  0,16279  -1,63131     -2,31 R 

  5  3,00000  1,47222  0,12073   1,52778      2,14 R 

  6  3,00000  1,31313  0,16279   1,68687      2,39 R 

  8  0,00000  1,47222  0,12073  -1,47222     -2,06 R 

 58  0,00000  1,55909  0,17151  -1,55909     -2,22 R 

 

R denotes an observation with a large standardized residual. 



! 8C!

 

 

Tukey 95,0% Simultaneous Confidence Intervals 

Response Variable Score 

All Pairwise Comparisons among Levels of Genotype 

Genotype = G  subtracted from: 

 

Genotype    Lower    Center   Upper   --+---------+---------+---------+---- 

N         -0,4301  -0,07222  0,2856   (-----------------*-----------------) 

                                      --+---------+---------+---------+---- 

                                     -0,40     -0,20     -0,00      0,20 

 

 

Tukey Simultaneous Tests 

Response Variable Score 

All Pairwise Comparisons among Levels of Genotype 

Genotype = G  subtracted from: 

 

          Difference       SE of           Adjusted 

Genotype    of Means  Difference  T-Value   P-Value 

N           -0,07222      0,1791  -0,4033    0,6881 

 

!
 

@*$3*,,&F$%&'0(06/0622&2"##*3(/B"+&)*33")&-,,#*//6>60*0&",&

@*2/0#(0*&H#(&<6+6O-:%&
 
 
Correlations: R2blsm; 10 C  
 
Pearson correlation of R2blsm and 10 C = 0,139 

P-Value = 0,538 

 

  

Correlations: R2blsm; 15 C  
 
Pearson correlation of R2blsm and 15 C = 0,124 

P-Value = 0,583 

 



! 8"!

  

Correlations: R2blsm; 20 C  
 
Pearson correlation of R2blsm and 20 C = 0,141 

P-Value = 0,533 

 

  

Correlations: R2blsm; 25 C  
 
Pearson correlation of R2blsm and 25 C = 0,243 

P-Value = 0,277 

 

  

Scatterplot of R2blsm vs 10 C 
 
  

Scatterplot of R2blsm vs 15 C 
 
  

Scatterplot of R2blsm vs 20 C 
 
  

Scatterplot of R2blsm vs 25 C 

 

!
!
!
!
!

!
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@*$3*,,&F*%&'())*+36,+6+,&5*#60E*16*5#"$;2/B"+&)"0&>*2/0#(0*&

>*$&2"##*/5"+$*#*+$*&0*)5*#(0;#*#&P;0*+&6/"3(0&7CLQNRST&
  

Correlations: 15 C; 15C PER  
 
Pearson correlation of 15 C and 15C PER = 0,227 

P-Value = 0,323 

 

  

Correlations: 20 C; 20C PER  
 
Pearson correlation of 20 C and 20C PER = 0,420 

P-Value = 0,058 

 

  

Correlations: 25 C; 25C PER  
 
Pearson correlation of 25 C and 25C PER = 0,270 

P-Value = 0,236 

 

  

Scatterplot of 15 C vs 15C PER  
 
  

Scatterplot of 20 C vs 20C PER  
 
  

Scatterplot of 25 C vs 25C PER  
 

!
!
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@*$3*,,&FH%&'())*+36,+6+,*#&,B*++")/+60036,&5*#60E*16*5#"$;2/B"+&
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Correlations: Perithecier; 25 C; 20 C; 15 C; 10 C  
 
             Perithecier         25 C         20 C         15 C 

25 C               0,117 

                   0,623 

 

20 C               0,296        0,882 

                   0,205        0,000 

 



! 8B!

15 C               0,215        0,658        0,780 

                   0,362        0,002        0,000 

 

10 C               0,262        0,781        0,870        0,847 

                   0,265        0,000        0,000        0,000 

 

 

Cell Contents: Pearson correlation 

               P-Value 

 

  

Scatterplot of Perithecier vs R2blsm  
 
  

Scatterplot of Perithecier vs 25 C  
 
  

Scatterplot of Perithecier vs 20 C  
 
  

Scatterplot of Perithecier vs 15 C  
 
  

Scatterplot of Perithecier vs 10 C  
 
  

Correlations: Perithecier; R2blsm  
 
Pearson correlation of Perithecier and R2blsm = 0,195 

P-Value = 0,409 

!
!
!
!
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! 8,!

@*$3*,,&M%&-+(3U/*0(33&,BV$/*3>(++&
!
Parameter Enhet  
Surhetsgrad pH 6,2 
Konduktivitet mS/cm 1,49 
Nitrat mg NO3-N/L 141 
Fosfor mg/L 23,5 
Kalium mg/L 144 
Svovel mg/L 38,1 
Kalsium mg/L 135 
Magnesium mg/L 24,2 
Natrium mg/L 30,9 
Jern mg/L 0,68 
Kobber mg/L 0,13 
Mangan mg/L 0,33 
Zink mg/L 0,15 
Bor mg/L 0,15 
Molybden mg/L 0,018 
Aluminium mg/L <0,005 
Silisium mg/L 2,9 
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$NQKXV_!?+!I+!N+!D:CC,F+!zAUSNPRQ!MPNQRJINPUQ!RJ!)KPbIMRNJ!;ITINTS+z!<KUPJNT!KY!6TNJV!
6NV`KTKMc!L[+!

$MPRKS_!&+!)+!D:CCBF+!6TNJV!LNV`KTKMc+!$QSVIPXNQ_!1TSIORIP+!
$K^R_!2+!NJX!%+!5s4KJJITT!D"999F+!z-KPL`KTKMReNT!NJX!QKTIeUTNP!e`NPNeVIPRdNVRKJ!KY!

AUSNPRUQ!LSIUXKMPNQRJINPUQ!SL!JKO+_!YKPQIPTc!PIeKMJRdIX!NS!V`I!&PKUL!"!
LKLUTNVRKJ!KY!A\MPNQRJINPUQ+z!-ceKTKMRN!LDD@F*!B9>\8C9+!

#NR_!&+!?+_!$+!1+!4ISZNPXRJS_!IV!NT+!D:CC:F+!z4IKicJRONTIJKT\JKJLPKXUeRJM!AUSNPRUQ!
MPNQRJINPUQ!eNUSIS!RJRVRNT!RJYIeVRKJ_!]UV!XKIS!JKV!eNUSI!XRSINSI!SLPINX!RJ!b`INV!
SLR^IS+z!-ceKLNV`KTKMRN!D?4D:F*!9"\9,+!

#NR_!&+!?+_!'+!6TNVVJIP_!IV!NT+!D:CC"F+!z'ISRSVNJeI!VK!AUSNPRUQ!`INX!]TRM`V!NJX!
XIKicJRONTIJKT!NeeUQUTNVRKJ!RJ!b`INV+z!6TNJV!#PIIXRJM!DG[D"F*!"\8+!

#NR_!&+!?+!NJX!&+!0`NJIP!D:CC@F+!z-NJNMIQIJV!NJX!PISRSVNJeI!RJ!b`INV!NJX!]NPTIc!VK!
AUSNPRUQ!`INX!]TRM`V+z!$JJUNT!'IORIb!KY!6`cVKLNV`KTKMc!;G*!"=B\"8"+!

#PIJJNJ_!<+!-+_!#+!ANMNJ_!IV!NT+!D:CC=F+!z0VUXRIS!KJ!RJ!ORVPK!MPKbV`!NJX!LNV`KMIJReRVc!KY!
1UPKLINJ!AUSNPRUQ!YUJMR+z!1UPKLINJ!<KUPJNT!KY!6TNJV!6NV`KTKMc!D[LD8F*!B>>\
B,>+!

;NQL]ITT_!%+!$+!&+!NJX!6+!1+!/RLLS!D"99,F+!z$TTKeNVRKJ!KY!PISKUPeIS*!0KUPeIS!KY!ONPRNVRKJ!RJ!
AUSNPRUQ!`INX!]TRM`V!SePIIJRJM!JUPSIPRIS+z!6`cVKLNV`KTKMc!FFD"CF*!"C>,\"C,8+!

;5--()32310_!2+!;+!5+!2+!1+!D:CC8F+!z;5--30035)!'1;5--1)4$235)!!
KY!">!$UMUSV!:CC8!!
KJ!V`I!LPIOIJVRKJ!NJX!PIXUeVRKJ!KY!AUSNPRUQ!VKiRJS!RJ!eIPINTS!NJX!eIPINT!LPKXUeVS+z!

YPKQ!`VVL*EEIUP\
TIi+IUPKLN+IUE/Ii(PR0IPOESRVIEIJEKZE:CC8ET|:=@ET|:=@:CC8C,:9IJCC=BCC@C+L
XY+!

;UQNMUJ_!;+!<+!'+_!A+!'N]IJSVIRJ_!IV!NT+!D:CC@F+!z&IJIVRe!ONPRNVRKJ!NJX!eKONPRNVRKJ!YKP!
NMMPISSROIJISS_!XIKicJRONTIJKT!LPKXUeVRKJ!NJX!YUJMNT!eKTKJRdNVRKJ!NQKJM!
LPKMIJc!KY!&R]]IPITTN!dINI!RJ!b`INV+z!6TNJV!6NV`KTKMc!?4D@F*!@@8\@B=+!

4ITMNXK_!<+!$+_!6+!#+!0e`bNPd_!IV!NT+!D:C"CF+!z2PRe`KV`IeIJI!-ceKVKiRJS!$SSKeRNVIX!bRV`!
6KVNVK!4Pc!'KV!;NUSIX!]c!AUSNPRUQ!MPNQRJINPUQ+z!6`cVKLNV`KTKMc!D[[D=F*!:9C\
:98+!

4RTT\-Ne^c_!'+!NJX!'+!%+!<KJIS!D:CCCF+!z2`I!IYYIeV!KY!LPIORKUS!ePKL!PISRXUIS!NJX!VRTTNMI!KJ!
AUSNPRUQ!`INX!]TRM`V!KY!b`INV+z!6TNJV!4RSINSI!F;D"F*!>"\>8+!

4UYNUTV_!)+!0+_!1+!4+!4I!qKTY_!IV!NT+!D:CC8F+!z'KTI!KY!VIQLIPNVUPI!NJX!QKRSVUPI!RJ!V`I!
LPKXUeVRKJ!NJX!QNVUPNVRKJ!KY!&R]]IPITTN!dINI!LIPRV`IeRN+z!6TNJV!4RSINSI!L[DBF*!
8=>\8@@+!

1TIJ_!5+_!?KYMNNPX_!3+_!#PKXNT_!&+_!%TIQSXNT_!0+!r!$NQKV_!?+!D:CC9F+!%NJ!OR!PIXUSIPI!
Qc^KVK^SRJQIJMXIJ!R!^KPJ!!

OIX!W!SLP[cVI!QIX!YUJMReRXIP}!#RKYKPS^!A5%(0+!;]G`2-"9,\"99+!
1PR^SIJ_!&+!0+!NJX!<+!$TIiNJXIP!D"99,F+!AUSNPRUQ!VKiRJS!RJ!eIPINTS*!N!PRS^!NSSISSQIJV+!

%[]IJ`NOJ_!)KPXRS^!-RJRSVIPPWX+!
&RT]IPV_!<+_!0+!-+!qKKXS_!IV!NT+!D:CC,F+!z&IPQRJNVRKJ!KY!NSeKSLKPIS!KY!&R]]IPITTN!dINI!NYVIP!

IiLKSUPI!VK!ONPRKUS!TIOITS!KY!PITNVROI!`UQRXRVc!NJX!VIQLIPNVUPI+z!
6`cVKLNV`KTKMc!LFDBF*!BC@\BC,+!



! >C!

?IJPR^SIJ_!#+!NJX!5+!1TIJ!D:CCBF+!z)NVUPNT!AUSNPRUQ!MPNRJ!RJYIeVRKJ!TIOIT!RJ!b`INV_!
]NPTIc!NJX!KNV!NYVIP!INPTc!NLLTReNVRKJ!KY!YUJMReRXIS!NJX!`IP]ReRXIS+z!<KUPJNT!KY!
6`cVKLNV`KTKMc!D?4D@F*!:"@\::C+!

<NJSIJ_!;+_!4+!OKJ!qIVVSVIRJ_!IV!NT+!D:CCBF+!z3JYIeVRKJ!LNVVIPJS!RJ!]NPTIc!NJX!b`INV!SLR^IS!
RJKeUTNVIX!bRV`!bRTX\VcLI!NJX!VPRe`KXRIJI!ScJV`NSI!MIJI!XRSPULVIX!AUSNPRUQ!
MPNQRJINPUQ+z!6PKeIIXRJMS!KY!V`I!)NVRKJNT!$eNXIQc!KY!0eRIJeIS!KY!V`I!(JRVIX!
0VNVIS!KY!$QIPReN!D[GD@8F*!"8,9:\"8,9>+!

%`KJMN_!1+!#+!NJX!<+!;+!0UVVKJ!D"9,,F+!z3)5;(/(-!6'54(;235)!$)4!0('737$/!5A!
&3##1'1//$\h1$1!3)!-$3h1!$)4!q?1$2!'1034(10+z!;NJNXRNJ!<KUPJNT!KY!6TNJV!
6NV`KTKMc\'IOUI!;NJNXRIJJI!4I!6`cVKLNV`KTKMRI!D[D=F*!:=:\:=9+!

%KSRN^_!#+_!-+!2KPL_!IV!NT+!D:CC=F+!z2`I!LPIONTIJeI!NJX!XRSVPR]UVRKJ!KY!AUSNPRUQ!SLIeRIS!RJ!
)KPbIMRNJ!eIPINTS*!N!SUPOIc+z!$eVN!$MPReUTVUPNI!0eNJXRJNOReN!0IeVRKJ!#\0KRT!NJX!
6TNJV!0eRIJeI!?4D@F*!"8,\">8+!

/IKJNPX_!%+!<+!NJX!q+!'+!#US`JITT!D:CC=F+!AUSNPRUQ!`INX!]TRM`V!KY!b`INV!NJX!]NPTIc+!
-RJJISKVN_!$60!6PISS+!

/ISTRI_!<+!A+!NJX!#+!$+!0UQQIPITT!D:CC8F+!2`I!AUSNPRUQ!TN]KPNVKPc!QNJUNT+!$QIS_!3KbN_!
#TNe^bITT+!

-N_!/+!<+_!?+!;+!ONJ!XIP!4KIS_!IV!NT+!D:C"CF+!z;KQLNPNVROI!MIJKQReS!PIOINTS!QK]RTI!
LNV`KMIJReRVc!e`PKQKSKQIS!RJ!AUSNPRUQ+z!)NVUPI!;K;D>:,>F*!=8>\=>=+!

-RTTIP_!<+!4+!NJX!6+!&+!$PJRSKJ!D"9,8F+!z41&'$4$235)!5A!415pG)37$/1)5/!#G!
0(061)035)\;(/2('10!5A!2?1!A(0$'3(-!?1$4!#/3&?2!'10302$)2!q?1$2!
;(/237$'!A'5)2$)$+z!;NJNXRNJ!<KUPJNT!KY!6TNJV!6NV`KTKMc\'IOUI!;NJNXRIJJI!
4I!6`cVKLNV`KTKMRI!FD:F*!"@>\"BC+!

-UV`KQR_!<+!q+_!1+!;+!5IP^I_!IV!NT+!D:CC:F+!z0USeILVR]RTRVc!KY!%IJcNJ!b`INV!ONPRIVRIS!VK!
`INX!]TRM`V_!YUJMNT!RJONSRKJ!NJX!XIKicJRONTIJKT!NeeUQUTNVRKJ!RJKeUTNVIX!bRV`!
AUSNPRUQ!MPNQRJINPUQ+z!<KUPJNT!KY!6`cVKLNV`KTKMc\6`cVKLNV`KTKMRSe`I!
hIRVSe`PRYV!D?[D"F*!=C\=8+!

6NPPc_!4+!q+_!6+!<IJ^RJSKJ_!IV!NT+!D"99BF+!zA(0$'3(-!1$'!#/3&?2!D0;$#F!3)!0-$//\
&'$3)!;1'1$/0!\!$!'1731q+z!6TNJV!6NV`KTKMc!;;D:F*!:C>\:=,+!

6NUT_!6+!$+_!0+!-+!1T\$TTNY_!IV!NT+!D:CC@F+!z'NRJ!SLTNS`!XRSLIPSNT!KY!&R]]IPITTN!dINI!bRV`RJ!
b`INV!eNJKLRIS!RJ!5`RK+z!6`cVKLNV`KTKMc!L;D":F*!"=@:\"=@9+!

6NUT_!6+!$+_!6+!1+!/RLLS_!IV!NT+!D:CC>F+!z$!XRSVPR]UVIX!TNM!NJNTcSRS!KY!V`I!PITNVRKJS`RL!
]IVbIIJ!&R]]IPITTN!dINI!RJKeUTUQ!XIJSRVc!KJ!b`INV!SLR^IS!NJX!bINV`IP!
ONPRN]TIS+z!6`cVKLNV`KTKMc!LBD":F*!"8C,\"8:@+!

'NYKSS_!2+!D:CC9F+!H^JRJM!R!OI^SVSISKJMIJ!XI!SRSVI!:C!WPN!]NSIPV!LW!ZKPXVIQLIPNVUP+!
#RKYKPS^!A5%(0!#RKYKPS^\^KJYIPNJSIJ!:CC9+!;2->@\>B+!

0e`NNYSQN_!$+!q+_!/+!2NQ]UPRe\3TRJeRe_!IV!NT+!D:CCBF+!z1YYIeV!KY!LPIORKUS!ePKL_!VRTTNMI_!YRITX!
SRdI_!NXZNeIJV!ePKL_!NJX!SNQLTRJM!XRPIeVRKJ!KJ!NRP]KPJI!LPKLNMUTIS!KY!&R]]IPITTN!
dINIEAUSNPRUQ!MPNQRJINPUQ_!YUSNPRUQ!`INX!]TRM`V!SIOIPRVc_!NJX!XIKicJRONTIJKT!
NeeUQUTNVRKJ!RJ!bRJVIP!b`INV+z!;NJNXRNJ!<KUPJNT!KY!6TNJV!6NV`KTKMc\'IOUI!
;NJNXRIJJI!4I!6`cVKLNV`KTKMRI!GBD:F*!:">\::@+!

0e`PKIXIP!?q_!;+!<+!D"98=F+!zANeVKPS!NYYIeVRJM!PISRSVNJeI!KY!b`INV!VK!SeN]!eNUSIX!]c!
&R]]IPITTN!dIN+z!6`cVKLNV`KTKMc!?4*!,="\=,+!

0JcXIP_!q+!;+!N+!?+!?+!)+!D"9@"F+!z2`I!IYYIeV!KY!TRM`V!KJ!VNiKJKQRe!e`NPNe`VIPS!RJ!
AUSNPRUQ+z!-ceKTKMRN!44*!B,C\B9"+!

0PK]NPKON_!$+_!$+!-KPIVVR_!IV!NT+!D:CC:F+!z2KiRMIJRe!AUSNPRUQ!SLIeRIS!KY!/RSIKTN!SIeVRKJ!RJ!
LPI\`NPOISV!QNRdI!INP!PKV_!NJX!NSSKeRNVIX!QceKVKiRJS!RJ!STKON^RN+z!1UPKLINJ!
<KUPJNT!KY!6TNJV!6NV`KTKMc!D[FD@F*!:99\=C8+!



! >"!

2NQ]UPRe\3TRJeRe_!/+_!4+!&N]N_!IV!NT+!D:CC,F+!z;`IQKVcLIS!KY!AUSNPRUQ!MPNQRJINPUQ!
RSKTNVIS!NJX!NeeUQUTNVRKJ!KY!XIKicJRONTIJKT!D45)F_!"B\$45)!NJX!=\$45)!RJ!
JNVUPNTTc!RJYIeVIX!NJX!RJKeUTNVIX!bRJVIP!b`INV!RJ!5JVNPRK_!;NJNXN+z!;IPINT!
'ISINPe`!;KQQUJReNVRKJS!4K*!8:=\8:@+!

qNNTbRZ^_!;+_!6+!%NSVITIRJ_!IV!NT+!D:CC=F+!z-NZKP!e`NJMIS!RJ!AUSNPRUQ!SLL+!RJ!b`INV!RJ!V`I!
)IV`IPTNJXS+z!1UPKLINJ!<KUPJNT!KY!6TNJV!6NV`KTKMc!D[LD>F*!>@=\>B@+!

qNT^IP_!0+!/+_!0+!/INV`_!IV!NT+!D:CC"F+!z7NPRNVRKJ!NQKJM!RSKTNVIS!KY!AUSNPRUQ!MPNQRJINPUQ!
NSSKeRNVIX!bRV`!AUSNPRUQ!`INX!]TRM`V!RJ!)KPV`!;NPKTRJN+z!6TNJV!4RSINSI!F?D@F*!
@C@\@"C+!

qNJM_!G+!h+!D"99>F+!1LRXIQRKTKMc!NJX!QNJNMIQIJV!KY!b`INV!SeN]!RJ!;`RJN+!AUSNPRUQ!
`INX!SeN]*!MTK]NT!SVNVUS!NJX!YUVUPI!LPKSLIeVS+!/+!&+!?+<+!4U]RJ_!<+!'IIOIS!r!$+!
-e)N]+!

qNJM_!G+!h+!NJX!<+!4+!-RTTIP!D"9,,F+!z1AA1;20!5A!A(0$'3(-\&'$-3)1$'(-!
-12$#5/3210!5)!q?1$2!2300(1!3)!'1/$235)!25!A(0$'3(-!?1$4!#/3&?2!
'10302$);1+z!<KUPJNT!KY!6`cVKLNV`KTKMc\6`cVKLNV`KTKMRSe`I!hIRVSe`PRYV!DGGD:F*!
"",\":B+!

qNJcKR^I_!-+!q+_!A+!qNT^IP_!IV!NT+!D:CC:F+!z'ITNVRKJS`RL!]IVbIIJ!ORPUTIJeI_!YUJMNT!
]RKQNSS!NJX!QceKVKiRJ!LPKXUeVRKJ!]c!AUSNPRUQ!MPNQRJINPUQ!RJ!bRJVIP!b`INV!
`INX!]TRM`V+z!hIRVSe`PRYV!AUP!6YTNJdIJ^PNJ^`IRVIJ!(JX!6YTNJdIJSe`UVd\<KUPJNT!KY!
6TNJV!4RSINSIS!NJX!6PKVIeVRKJ!D[LD8F*!B,9\8CC+!

qRISI_!-+!7+!D"9,>F+!;KQLIJXRUQ!KY!b`INV!XRSINSIS+!0V+!6NUT_!-RJJ+_!$60!6PISS+!
pU_!p+!-+_!q+!-KJMIP_!IV!NT+!D:CC>F+!z1YYIeV!KY!VIQLIPNVUPI!NJX!XUPNVRKJ!KY!bIVJISS!

XUPRJM!RJRVRNT!RJYIeVRKJ!LIPRKXS!KJ!XRSINSI!XIOITKLQIJV_!YUJMNT!]RKQNSS!NJX!
QceKVKiRJ!eKJeIJVPNVRKJS!KJ!b`INV!RJKeUTNVIX!bRV`!SRJMTI_!KP!eKQ]RJNVRKJS!KY_!
AUSNPRUQ!SLIeRIS+z!6TNJV!6NV`KTKMc!?KD8F*!9@=\9B8+!

pU_!p+!-+!NJX!6+!)Re`KTSKJ!D:CC9F+!z;KQQUJRVc!1eKTKMc!KY!AUJMNT!6NV`KMIJS!;NUSRJM!
q`INV!?INX!#TRM`V+z!$JJUNT!'IORIb!KY!6`cVKLNV`KTKMc!;B*!,=\"C=+!

pU_!p+!-+_!6+!)Re`KTSKJ_!IV!NT+!D:CC,F+!z'ITNVRKJS`RL!]IVbIIJ!V`I!YUJMNT!eKQLTIi!eNUSRJM!
AUSNPRUQ!`INX!]TRM`V!KY!b`INV!NJX!IJORPKJQIJVNT!eKJXRVRKJS+z!6`cVKLNV`KTKMc!
LFD"F*!89\>,+!

pU_!p+!-+_!4+!q+!6NPPc_!IV!NT+!D:CCBF+!z6PIXKQRJNJeI!NJX!NSSKeRNVRKJ!KY!LNV`KMIJRe!YUJMR!
eNUSRJM!AUSNPRUQ!INP!]TRM`VRJ!b`INV!RJ!YKUP!1UPKLINJ!eKUJVPRIS+z!1UPKLINJ!
<KUPJNT!KY!6TNJV!6NV`KTKMc!DDGD:F*!"@=\"B@+!

GTR\-NVVRTN_!2+!D:C"CF+!z1;5/5&G!$)4!175/(235)!5A!25p3&1)3;!A(0$'3(-!061;310!
3)!;1'1$/0!3)!)5'2?1')!1('561!$)4!$03$+z!<KUPJNT!KY!6TNJV!6NV`KTKMc!
LGD"F*!>\",+!

!
!


	Institutt for: Institutt for plante- og miljøvitenskap
Masteroppgave 30 stp. 2010
	Tittel: 

Fusarium graminearum – et økende problem i norskprodusert korn
 
Fusarium graminearum – an increasing problem in cereals produced in Norway
	Navn: Gunnar Bræck Larsen


