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8LI &B6)73: TBNGX [ [ [ FUVEZIY XEXMER NSQ 1 E YRR %I IR ENDIH S
G Xl RYXMBREP QERPRKIW SI E K\§ MK [ SUMH TSTYEEASR ERH QLERKNVAK G EXG
GSRHUWSRW F] | RLERGARK T\GHYGMM SJ HJII VRX Z Kl XEFP GSTW R ER S\KERG ERH
WWEREFP JE\VQ MK MANEVWRYGY &6) 73: LEW[ S\a H SR FA\EGESMWRET FI ER ERH >SQ BES
EWXSW WETP 2 Kl XFP GSTWLEA WARMAERX \GRWNRR QI | XK SYV KBFEP JSSH ERH
RYXRASREPW G\ KSEP 9 RH VS\KERG GSRHMSRW)LI | CER ERNG GCSRXFAYA XS WEVRK CEVFSR
ERH NXABHYARK RWSKI R ISVID T\EZ H S\KERG VEMRUYER]  8LI &6) 73: TEVR WLEZ YWH
QSH\R X A RUWYI WIS I\ TRV X1 REXNEPHY W [ MLNR | EQL GOBT ERH LI R YW XMOS
INTERH X FU I HARK FEW >S WR GXERH D T\GZL W WIMRA  XEMANR S\KERG JE\VQ K VWA QW
YWRK ERRYEPOGST \SEA8RWALI QIWS8LI R[ FVIHBK M WLEZ FI | RX WA H JSVI INVIRG
[ LIRK\S RYRH V[ XV QTI\BEXYV ERHRWSKI RV VWWEW | PEWISVI WWERQ >S Tl WV
ERH HWEWW -R EHHM8R H VWEFP XEMMYQA. BEWEW ZWYEPETTI EMERA ERH TSVWKLEVZ WK
TINIS\QERQ LEZ FI | REWVVWVH
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© DML XL KSEP)S NBOJ EW S\WKERVER QEREKI HEWQRRH)S  F SKI XLI V[ ML XL
YTGSQ MK M UYM QI RXOS YW |\ GYWZI B S\KERWGW | HWISVS\KERG JEVQ MK QS W I HW

TGHYA H YRH V S\WKERVG GGRHMBRWEM RIITH H SR LI QBEVWA X 711 H T\EHYGMIR YRH V
S\KERNG GSRHWERWMWI ZI R QSM ALE? RKNMRK XL.ER R GSRZI RASREP T\GHYGH8R WWWAH QW

QENRR HYl >SS X MWANB{H EGI WV)S V KYEV T\SHYGW JSV J WMBEAX8R ERH THERX
TG GI3R 8S ROV EW X1 RYQFIVSILIERL] WIHW [ I XWIH HJI M RX EK\SRSQ N
JEGSWM LM GSYRH NMIFYI RA LI RYQFI VSIWI HWT\GHYA H N W ZI \EPS\KERG JE\Q WNR
) Y\A&TI ERHT\GZMI V GSQ Q| RHEXBRWSR M P ZERXIEGSWMR LI W KYN PRI W
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SBLISFNIGBWKAITVSXSERAWMHIPEWKISNE\MQBMWKHE R/MIGIVSHY GHDSMSR E X S
FVEWWRBEREFIER] TVSZMWMIRKYSHYGMWVSXSERMWGSQQIRHEXIWS
VIPIZERX EKVSRSQMG JEGXSVW [LMGL GER MRJPYIRGI XLI EQSYF

7TIHTVIBSYGIEFGVXS VSHEEGMKILYERER MY EPSMX ] IHBL MMR GP XHNMG H G MK L
RYQFEYWIITHW XLMKUVOQMRBEXIRIEVQNEKW I IHVSHY GXWSIRY GX| G SIRWI
SIXPRSRKIVEIRSVVSHYGSWISREMSSBLMWR GV I KWHYWDSIT VS HY (PAWSIRYW S
EFMSERHMSWME I WWWITWEMERVKERWISH Y GXIMSKR RIWV KLY WSIGSRZIR XM !
TIWXMERBYWKMG®NWMBEWMPMBGLEPPIREWSE HPENVKQSY RSXIWM KL U YAEIP IV
EVI IZIR LMKLIV

SEWIFRXLMRTSIWXEOILSRHU\NSWP S WINRK G X BIWVWMH IR X E RYKIINV XMHK L V I

HMJJIVIRX GPMQEXMG VIKMSRW XLVSYKLSYX )YVSTI

e 4PERX HIRWMXAV BYWWHRMGHBENRET FIER

e IWISIQMGVSSVK NMRVBQEBKRMBWRXEQMES MERHSPMEVPMGEIRWXR M I F
S8SQEXSEWWRBBVRET FIER

e *VYYMX LEVZIWXMRK VIKMQI 8SQEXS

e +VEJXMRK SR VSSXWXSGOW 8SQEXS

e 6LMASFWY@QFMSWMW 7RET FIER

e 8VERWTP E R X BBSXMES\RNVINGEI

;1 EWWNW PERXS[XETTIEVEREFM SERHHM S WMEG I VERIMEWYWHHRYQFIV
SLSYWERH IMKLE7; ERWIHKIVOQMREEMBIRMIJ ¥ ERK XNHWKIVOXIRIJIG X
SJ XLIWI HMJJIVIRX EKVSRSQMG TVEGXMGIW SR WIIH TVSHYGXMS

4LSXS GWBIHM X

277 EUHVRY HX
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BLIKSESRXL&6)73WIIAVSHY GXNERM ERXE W W MW
[JIIGEXHMIJIEKROS RSIIEMBES MW IHVSHY GKRNSERWV W N
QEMRYFGEBBMYPMIRSQREXXESW RETERI EMQ BEX

MRGVIBMULRRQFBIWW I HWIBY G IH M RJIE M R X EBVKRIVBRIK
UYEPMX] ERH LMKL PIZIP SJ WIIH KIVQMREXM:!

8LI&G)73:XVMEWPESRHY G®SIHRMIRWHMEBK®R VI
GVSTIMRIFWEWWMNMQE ERKVIIRLS YVEIQ EERS
FVEWWWREEVIHMJJIVARM Q K XHWNMGSNRRW VS TM R
&VMXXER] *VERGI MR %EVKEY 7[MXA?IVP

-RKIRIVEPWIHPMRW I ITHWITPERRBMW S[R
ME VERHSQWIYIAINPEXIWMRKRK WIIRI\X
TEKISIMQ/IERXLEXIMIRHWHMZ MR XISV | |
FPSOGOWIWIRKLAMRKI I XMXMIRMBBEPSGO
XLUMIPBEWHMZ MHRH VQEMIRP SXW VIWIR X
XLRYXVMXEE38ASPES R XXBIFE X Q |[RNXXE
4LSXS GVIHMX -8%/% WTICGMSWSIQMGVSSVKERMWEWQ I|RKXX L
ERSXLIV HSWI SJ QMGYSISN KERNWQW

'MXLMRIQEMIRP SX XIWXHKMIIIKIRSX]TIWHITIRHMRXLIGV SETR KXV M EPT P M
1 JJIGXS[IZIKLKIRSX]TVMXLUEBVITIXMXWISERHS Q MMIBL ERYLEBOLI[IVI
VERHS@M]IXS IHYGS X IRRMEKRLF S YMVMERXSW\EQTPILKSQEXBIBERHY G K I H
4 *M&R7[MXAIVBERPASEWERHSQMWTYIHWS GOWMHKBRL VITIXMXFBSRGDIW
KIRSXEHRMVIEXQIRXYITMXBSRWMWXTHPERXWIRSX]SILMAEGLTPERX
[IVIEWWMKBX{HUMWWXEXQURXUYIREFZIWERH XSXLWIGSKMIEXQFRW W
JVIUYIRG] LEVZIWXIH

MXXLMWIVMQIRNERMRMYIRKIKMIRWMVIEFPAS | X XHW W XM R KK BWAVLBVKRM
WIITHVSHYGMRDS\RS HY A LHEKV SR STMEG X M GIHWM J J | WIIR XX M X MS/R3XE | F |

MRXVSHYGMEGVS GRBNHMKIRESG PR HMKWXSIBWR VHPXLHMJJIWTRXMQIR X
PSGEXMSRW JIEVW XLI KIRSX]TIW ERH XLIMV MRXIVEGXMSR 1JJIG
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Which factors can influence seed ‘ How to assess the effect of different factors
production? _ e ‘ on seed production?
« Location (e.g., climatic conditions, - Experimental setup, e.g. split plot design
soil properties) « Experimental factors to test: control plot,
« Trial year 5 factor 1, factor 2
« Genotype Control ; « At least 3 repetitions per plot

« Agronomic practices
« Interaction effects

“ How to analyse the data and identify

Which data should be gathered relevant factors influencing seed

during a seed production trial?
- Farming practices (e.g., fertilisation,

Factor 1 -
. production?

« To assess the different

soil preparation,sowing date, plant contributions of the different
experimental factors to the total
assessed variation , use e.g.,
ANOVA with post hoc test
Tukey’s HSD

« If you conducted field trials with
different genotypes, in different
locations and years you can also
assess the variation introduced

by these factors and their

protection, watering) including date
of application

- Plant health: occurence of biotic and abiotic
stresses

« Number of lost plants (=missing values)

« Plant growth and fruit yield

» Seed production: seed number and thousand
seed weight

interaction effects
Photo credit: OBS - 2019 snap bean field trials

*M +1 RN\EPN\ T | REPWXT ERHHEE BEAW W@ | RXISVW | H T\SHYGASR JVIFH XRERV

&(' 48$17,7< $66(660 (17

B8SGEGYPHEHXVIGXHMIJIVEROSY/RW I FFVSHY GMWMBRT S VXE XV N WY Q F 8V
TPERXWPSMRGPYHMRRY QFSMIPEMPSWRSIMIPHWMRHKBER NS SPRHGDSHW
WRET FIER WMPMUYIW FVSGGSPM SV VMTI XSQEXS JVYMXW JS

“RXLWIINSQEXBMERPWFWEREFSYRIKIVY MYWXVE GR{WQ EW XN RKY HR MW

QM\MMRIKETTVS\MQEXJBKIW JXIV[EXHW\XYEW | JDSVIVQIRXEMMER SV

XLVHEWFIJSYXLIVYIMXERBXLWWMHMWEWLISIILWIIHMRWMIBLIWIIHW
[1VIHVIVER MPDEVIMJ S GISRX M R KX E DR XHL SSHX S Q EWIBH1\ X V E GERIB®RL [ M XX | V
EP

*SFVEWWRMWRETERXLWITHMWIINXYEGXMSROLHVTSHERIBSYRXIANXX WIIH
RYQFMBLSYWERH,IMKLE7; [EWQIEWYVMXXLRYQFS\W EV ZI|WDPIERXWH
RYQFERB7; [I NXVETSEPERIHMRY QFBMWIIHWWPERXEWWRIMRETER
ERH XLI QIHMYQ RYQFIV SJ WIIHW SJ XLI JMVWX X[S FYRGLIW SJ

2727 EUHVRY HX
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 MKKIVRREXMISRRRSVQHEZIPSTGBIRXKY QMREXEHEXNTV M XIEWR MLWY EPM
SIWIITHWLIWIHUYEPGE®R | IZEPYEKIWITHKIVQMREAWIEIRXLISYREMRIG XM

)’ SJ .YRI SRXLREVOIXSNRKIXEWRIMMWIIMXIHEEEYPMMISHW
FIMRKER YWXC.MEMHNEWX KIVQMREXMBRHPIEWX JSNVS G XSRNEXKBSW RET
FIER WIIHW

SLIVEVX[HMIIJIIMHRB®S EWWWMRKH{IVQMREXWMPEPE®EH I TIRHBRKEMPEFM
SJ E KVS[XL GLEQFIV SV KVIIRLSYWI SR TETIV ERH SR WSMP

95(629 HS&T.&

$U675% &7

- IMM WS W W KISSRSIR XVLSHPI Q T 1V E X RWRIM KLEKK V'S [)GLL EF) VW 1 1 BK | W X SIRTEE T IM W
MHIEP WIIHW! IHMZMWRXSVPISSWM WK H\EG Z I IHWVITPEGMRLVEPYQMR Y
GSRXENBRMERERW SVFERXYSMW XIRKHMWXBRPEMK 7ITHWMVIGSZIVAH

EFWSVFERXERMLEPYQMBSRXEWRIVIE GMRLH E \ECS T X MXIEPT | V E XbY V'

JSNVEWWRMIEETER q' JSXSQEXSIHP NERKN I WWKSIR®ERIRXLGSX]PIHS
ETTIEVERBRXVPIHEW IZIPSTIHRYQFS8WRSVQEPRSR K1V QMREKRMPYXW
WGSWSPPS[WRERHEXHMRXIVRE XM BR BXMBRKNSGMEZMSKS QEXISIMRE
GSYRXN\GSKPEGS Y V XHE W XWS [MRKK HE]WSWRETERRNIRIE]WSFVEWWM
3YSIXLXLVMITPMGEXE M VERYQFBURSVQEP HPMRWSE P G Y FEXHH MRK

RYQFIV SJ RSVQEP WIIHPMRKW 227W SJ IEGL VITPMGEXI| ERH F]

%ZIVEKI RYQFIV SJ RSVQEP WIIHPMRKW ! 2276I1T 2276I1T 2276IT
8LI KIVQMREXMSR VEXI [EW GEPGYPEXIH EW JSPPS[W

+IVQMREXMSR VEXI ?2 A! %ZIVEKI RYQFIV SJ RSVQEP WIIHPMRKW

. e M 711 HK \QWMEXSREWVWQ | RXSR
a - [ | XEFVB\FI RXTETI VERH F\SGESMM
KI \Q NREX HW | HIRKW
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https://orgprints.org/id/eprint/43914/

BRESOV

(' *(50,1$7,21 H272&2/ 21 @,/ Y%(629 &7 &
SYB758&7

SSXIWAXWIITKIVQMRBENSWIIHP SEWMQWSIMP KAWILBGERITIVISVRVER
EPXIVREXMIEITIV FEQMMISWITVEGCGEMEXVEMLAMKHWVIWSRMR GIRWPIIHPMF
WX EVPDMYXWW I THWW I TP MIGEE2MARR/ VIITP MG EWIIWR SXSX T WM JJ I WIIRBKS XW I
HMJJIVIRRM GEXIGWP SIXVITPEGIRMIJIWIRHPWREYV ZLVWIITHPWREVMWW
J M PN?RM XBEW S\WI'P M XEFRWPQ ETPSPER HM XUM KHLVEM EEMIBR XY I T HEWTPEGMRE G L
TSERBSZIMINHXW SBIPIW I TPIMRKEVHWMEXIVREZSMEKNRISELXW I I HYWT 8L |
XIQTIVEKE'WAITKXEVSYRH'ISNVEWWMGESXSQEXSERWRETERERNLWSMI
QSMWIXHP MEBRVKW IWW RRREXE P G Y PEIK WVSRM R BV EMEBE STPEGUIRXLIGSX]PIHS
ETTIEMMRBRXVPIHEWIZPSTEBEWMIWGVMRIH *MK '"PEWW M J¥MEK BXMBRRE X
WITHP MVRRYMEHMJJ I GIRX KEEMHSRF]JSPPSPMMRK SXSSISPF78%ERHF SISO
WIIHPMRK IZEPYEXMSR WTIGMJMG XS IEGL GVST X]TI -78%

*M )\ QTHEY TNRYW WISVRS\Q EP PP IXTHERAP XR 1 EQL TNBYM  ERHEFRS\Q EP WML X
TERP XRI EQL TNBYV  CEYRIS] | VW HIRKW

. 2727 EUHVRY HX
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4LSXS GVIHMX 3&7

SLIXVMERWWR ETERI VIGSRHY SXIMS Y VEVMR[SHMJJ | & PRKQEDKNMEGR WM XM B R ]
*VERBR7MGMWAXESRMKHNIWV IRXRSX] AWV SR SE BBESNV X IMITP ERDR W M X
FSYXUMXTPERXXVMXSMARI WG L M~ S FINGRGY BRXENW MR ER AP ER X V M KMDSIR
EHHMXMPREEVPMGEMBBIR][EWMKMRJIPY IR|EGLHE P X MZIESWGRB RXVMF Y
XS X SXLKSXER M EXNWSIRWRILEK VMERMKILEKYV SR SE B EBS\R X V MFSY X 5
XLZEVMEXIMWRIHRY QF VW UQEWQEMRFRJPY IRIKIHE KV S R SXENGXS W X | H
[LMGL GSRXVMFYXIH XS SJ XLl XSXEP ZEVMEXMSR

277 EURVRY HX



-RRMXXERAMGKIPMHMJJIVPERIKRWMERHWIJIMERXSM MGVSSVIKHRMW®E
MR GSQFMREXMSR [MXL RYXVMIRX [IVI XIWXIH

7 11 HT VEBY G XNESW/ M K R M IIMKERINP ) QSTYP ER MWL LMK L BALS WITRERDR WHNX |
TPERXW SWWMX ERRMXXLQIHMYYQRWMRMG M R} 1 8E P SLIVIJSVI
VIGSQQDMXVERWWRERNERISWIIAFVSHY GQRWVIRXMRRI]SPPSTWMER XWGRKQ |
TPREX P TX W T SKKY P[@® XHMW X BWAWSRW] QERHMWGEEIX[IIRS[WJ Q
[LMGEPPSQWLERMGHEBGSRXYBIRINLG P MQERM SGIPR HM X M SIS\WIFPE XS [ R
[MXL TPERXW NVBGFINMXWYPRWBXLIKEXBIVOQMREEMBRL TPERXW W
TPERXPIXW [IVI WS[R MR FYPOW [MXL E HMWXERGI [MXLMR VS[W

SVIEXQIMXDMGVSSVKERNMW®BVSRY XN\VWRXWMJIMRBER MWAPAREFIERWVIIH
TVSHY GAMISIRPR MGEIXMSRVSHEGXPMGEXMSSFRRAMRHMGEXWXEKBW RET
FIER& &' . WXERNWHETERIPPIXEP ;1 ETTPMIBHMIJIVVRSH YSSHXB8WNo /%W ST
7SPYXMISRVESRXEMRMBKSHI8/ Q¥ WEREEWTIVIPPERWNZVERIY]GSVVLM
+PSQUOWWHEMRXVEV ERHAGIONLMGALY TTRM MYV EIREQMES MHMXWLTPER X
SEF

8EF TTPMGEXMSR WGLIQI JSV ETTPMGEXMSR:SJ
QMGVSSVKERMWQW ERH EQMRS EGMHW' MR WRET FIER

7IIHT VIBY G X VES'RW M K RM JM B & R KPP IRH

W I HWV IM R SESXYPM X6LL M A S FTWWRBSY[ MR R
&VMXXHRYQIWIRIJMXSE@ W]QFM W MW
REXYVEEBYVVWSRK FBE/®RX |\ MEGIM\
RMXV JRIRVIRXLIEMNS VP ERXNW 4 P ER X
EIVMER][IMKLYJ MRSGYPEREHR XEW

WMKRMJIJMBERBBPTEVIBXLIXVIEXQIR
[MXLS¥RSGYREMMLWIIHMRSGY P ERM
MRGVIEWNIIHTVSHYGRMBRSYX [EW

EGLMIZIH XIWX6HMAS*MA0o *IPHWEE X
*VIYHIRFIVKIV SR WRET FIERW

SLITVSHYWOMBIXYWERWLSWYREHTTPWIMHELXSWIS[MBKITVSHYESXZIRAISYVIH
SWTVHI|SRXS . WIITHERNKLXVIEXMHHMWVI[IPBM\IHIJSIWS[MRK)734VEGXM
EFWXVEBR&6)73: AVEGXMGI %FWXVEGX

B 777 BEBKHWRY HX
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4LSXS GVIHMX 7)'0 4LSXS GVIHMX -8%/%

SLIXVMERXWQXEIVIGSRHYGXINMSYVYEVMRLVHMJJIGIFRXKQEDKWGERWERG I
7[IMXM VERRXERRSYASMKHMIJIKIREX]TIWIVQMAEBERXWKYVS[RRLI
JMIMRMGMMMRHIXITVOMERXWKYS[RRLKVIIRLSMEPAVHMJIJIWIRXIW
%WKVSRIBBESMWIINITPERMRWMXERBERHXE PP ERXXYV MYMWERER HXE P ]
HMJJIVIRWKZ IWXMRKQITyM XM VPERHEHIXMREKR EIRHTPERXY XVMKNME8BPME
ETTPMGEXBMPREXLFVIR GEIR HX E PXNENRG P WX NGSHRW MEY X TBAE VM BESO817S R
XEOKRME/ SOLK[SVIKMIXBWIXBILIMEKV SR IEMEXIW XG B R XV MFME PSS
SIXLXSXERPVMEEKIMBRIRYQFMNMWUQEWQEMRPRIPY IRIKHIG Y P X MAEXL

GSRXVMAWXXUH 8LIEKVSRSIEWGEESRXVMANVXUH EREKLIMRXIVE G MR
FIX[ITRGY P XMAREVRAW S R SIENGG] B1\X L SBLIHIXEMPIMAY 8 XL I7 [ M VWXW NEE P
EZEMPERRIERRI\IHYFP MG EXM B\RX XEW ERMWMQMREMWRIXLIXNVMEP
KIRSX]TIWEW MK R MIBVGESMWS XIVHMKERB7; *VIUYIIRXVZMYWY VKR H
QSVI JVYMX ERH XLIVIJSVI XSXEP WIIH [MIPH




“-RMRHIXIVQMREENEMWS [RIKVIIRLSYWKLTPERKRW MW MSWM K SH G VI EXLI
RYQFBWUWIIHMEVZIWIXVHPERXXEOKRLMKIRVQFBUTPERXWUQRESGSYR
MRGVIKWXERRYQFTVWUGLMWA][I VIGSQQIRMRG V MEW P ERDR W XIX ]
TPERXW; WYWERW T KERPREW XEH MW XERGIT R S[®J Q ERHV XL LWSR®J

Q )EGL TPERX [EW KVS[R [MXL E WMRKPI WXIQ

%PXLSXKIXSXGEBRXVMBYXIMESIRY SR SIEMGCOSSXLIZEVMEXM3IR[EWPS[XLI
ETTPMGEXMSR SJ ( *MRGVIEWIH 87; MR GSQRXEWMWSR XS ( :

+VEIXWRXVIEWHERMWIITHVSHY QKBNS MRPERGIKBEF I WWE YV MIRHSS XW XS
XITW X FHP S YIXE P 2SHMJJIVIRBWWXEFPMWIIHY S S X W XSWEDWNWRE&YV | EW
WIITHVSHY GAEBRY X -RGVIEWIIAVSHY GAKGRI XMRKPEXKLMRGV MERV
IMIPWHIRYQFBIVYEWREYV YNMKMEXXIVERLRYQFBWW I THWW K IV YYMMJEW
VIHYGIH F] K¥EJXMRK EGXMGI EFWXVEGX

(MJJIVINRYKNMEX Z | WXW BKIRGWIBMTPXISHWXIMVIGRVIITHYERRKIVQMRE X
VEXI ETTPMISHMJIJIVERXXWRKMQIRIVIU QEXYWY MXWIKYPEEYPXIW X!
XIMG[IIO GSKKREERHMKLDPHEWWIWWMWXSHY GRIWARVIIIOWNIITHW SQEXY VI
JVY MKW | WO RWXVEGHE[$SRIINXVEGXAINIUJVY MKBEQ M\ITHMDE XY PM2{PV I
LEVZIVEXIMXVYV]IIOVR\XGEXMHEHPRRISYRXIMKL BHRIW I IHMV 11\ XV E GXKIIHH
TVSHYGKWISIRVIDH[ I KIRSX] EIRM\XVEGXMR TSMBRINWREV ZI WKWRKIHY V
ERHM XIL EDM VI RV YQMBEX Y PVX PIWRSKJJ I&X ERWIITHIVOQMREXMB R X MGBREF
WXSVEKRIS QEX\BY M X MDSIWIH I\ XV EGKEWNVERW X18HS P MIRIKYF MW [ITOWFIJSVI
IWXVEGKMBREIJIIGXWQMREEMBEREXMZLPIMRHMRRB[IIHVSHY XISBWSSW I
FEWISRXLIRVIHWS/EXLIEVZIXNXVYNXWY IBXVMRY O XLSIYSQTVSQMWMMR
UYERXWMKXYEPNSNIXEMWPRESYV QWXIMISIRY FPM GERKM BRI | GGXIXS Q EXESV Z | W X |
JVIUYIRGL[MXXB N &6)73AVEGCGEMBWIXVEERHVISVXIQSEIIPPUEXMHEC
7TGLIMXXIVEWIPEWGL[M#XI,IVISVXL 6ELQE TYFPMQOQMEREWSRERALM W W
EKVMGYPXYVEP VIWIEVGL

B 777 BEBKHWRY HX
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4LSXS GVIHMX 3&7 4LSXS GVIHMX -8%/%

7KH WIDY RQ EWDWIED Z HH FRQGXFWMG RYHUIRXU\ HDWY 1Q \E R GLLIHHQAWFQP DWF UHIIRQV 96IMBQ 1O
) WDQFH DQG 6LFLO 1Q VB0 RQ IRXUWR H.I KWGELIHHOWI HQRWSHY $ JRQRP LF IDFVRY WMWMG Z HH S@QW
GHOVIW 9%UWBQ DQG 6FI®0 SOQNQXMWMRQ %IMIQ. DQG 6LFLO DQG SOQWQXWMRQ Z W 1RIDU
DSSTFDARQ 6LELD  7KH FXGWDUFRQMEXWG \R YDUDARQ RI 76:  VENHQ DOH SHUP HQW VRJ HWHU

,Q DGGIMRQ WH FXGWDU[ WHDR HQNV ~ FXGRYDU[ \HDU  DJURQRP IF |DFVRUWMMG FRQMEXWG RYHU
DOWR  DQGWH®FDARQ\R Rl WH \REOYDUDARQ ,Q FROADWWR VQDS EHDQ DQG VRP DR WH VHHG
QXP EHUSHUVTP Z DV DOR P DIQO LQIOHQFHG E\ WH FXGWDU[ \ HDULQMUDFWRQ DQG WH FXGWDU
FKRVHQ Z KIFK FRQWEXWG E\ 7KH DIURQRP IF IDPRUWMMG FRQMEXWMG Z W DQG FXGRDU(

WHDWR HOAZ W $ FRQVIGHWDE®! FROMEXWRQ \R WH \RVBOYDUDWRQ Z DV QRWHSUHVHOMG E\ WH RWHU
IDARY VENHQ LQR FROVMIGHIDARQ <HDU BRFDWRQ DQG WHU [OMDFWRQ HIHFW Z W FXGRDLY DQG
DIWRQRP IF IDFRUWMMG  7KHIHRUH FXGRWDU FKRIFH LV D KLIK® UHBIYDQW DRRU |RU LQFUHDMIQ) VHHG
SIRGXFWRQ HVSHFLD® |RUEWDWIED




-REMGMRITIVMQ I RX HESPWE XHY VMRKMZIEVEMQEFM R HM Z MXLYR XWKR KM R k
HEXSIKXVERWT P HEXEX MISRABXLW TV S YXINNRRKBHSXLFMERRERM V EYIWX M Z
SIFVSGOGAAWIS [ MBYWXLIXVEWTPEBRXE@MISRHSI. YRIXSXLIFIKMRRMBK KY W
GSRXVMYSXKWSHIKIXEXXWA[XSIXLITPERRHIKLIE KSSHVXEFPMVWURLR X
MRIJPSVIWEBIRSGSRWIUYERSBWIIHVSHY GXRM BFRE XABSIRF IWKXPEB X STIRW M)
ZEVINREQTPERXWUQSWTVSYXINIAEWRKRHIHMXIVRERR VERBHWP ERXW U QS V
XLETMGERQ MREKRGIWLRY XV MXB$RE]EFRM) MRS MERN® M G V SFOVREWP IWXTWES Z
XLI WIIH [MIPH ERH KIVQMREPFMPMX]
-RRVMXXERMKLMRPERKRWMXALTPERAWUQPMIPHXHFIWWXIWY BKW |JS[V I
VIGSQQIRMH ERXINRWMX] QHMWXERGIIRS[WRH QHMWXBEWRGMWSRVEL I
ETTPMGCGERMGERSSVKHERMWMMWEN MKRMIMGEGHRMRGIITH YV SHY QKBRVIMRX KWR
JSV XLI SXLIV GVSTW

TMQMPESKXRIVIWY BASKLIGVSTWIETTPMGEXWMWERYSSVKERBWRBWKRMJINM
HMJJIVIRGIW MR XLI XVMEPW GSRHXYERIH MR 7TMGMP] (IXXIVFIGO

%TTPMGEXQWSR/SSVKERMWGWSRY X\B/S Q KMWR EM ISP REXVETRP MG E
MRGVIERERXK SWVAVSHY GKRVIVRERM\G 8P GGENKEIB LM 4P EHRXWKV S [RX
EHIRWSMXTPERXW MMIPEMWSVKERINEMPBIEXMSRE OK LUE OK UE
4V SHEG X P MREVEIXMSS RE MR HM GRX, W X E KISHVEWWMG B/ X E KEIWE W WIR e BV
| XE P *SYMMYJIRKVIBY GIWS B % /%W STSPYXMYRET TP Mo GSRXEMR
SVMGLSHISQ¥YW MERYBWIVIPPE EXVSZMVRMBI]IGSVVLMPEFAQSWW IEI
MRXVEVEHMGLMGOLY TTRMMVMIREYMES MHWLTPERYW o JSPEIEMRS
EGMHW ERH TPERX I\XVEGXW ERH 1IMGVS o0 QMGVSIPIQIRXW
SLIXVIGERHY GHRIM X KERIM JJ | XMER W T P EXRKEIX MSNRR X BVX IEERG K [ S[ 110 W
ETEVX MR EYXYQR HMH RSX WMKRMJMGERXP] EJJIGX WIIH TVSHY

8EF NTTPMGEXMSR WGLIQI J
S QMGVSSVKERMWQW EQMRS
RY XV MIRXEWMWRM G E
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8 E O MHPWPR EFTE KV MEFPKW X KIIMQ SWIY | Z E BIIRCGOGS\R XV MK § X MBRIXKS X2 W | W W
ZEVMEMRBR MR BEKERNVXLIMRXIVEBXNMISKIRS X]ERHE KV SR SIEVMGXSIM
EKVSRSIOMNEG XMWEB XKGIS R XV MMMYXLIH 3ZIVEPIPKIVQMRBEMSRY REFTERXV ME
[IVIWYJIMGIMRESR | IXXLKIVQMRBXEMBBEQEVOIXMRIKIVMERLIXYV NMRXL I
LMKLMPERKRWHNMKPS[IWITKKIVOQMRBEIEMMRBRMGMPKLIVIISVESQQIRH
QIHMYHQRWMSWIIHVSHY GKRMEGMREHHM XM BR IEXQMXQMGVSSVKERMYV
JSPMEV ETTPMGEXMSR GSYPH LEZI E FIRIIJMGMEP 1JJIGX SR KIVQ

-RXSQENRSXXLEWWIWHEXELZEVMBKRSFRS FYGULRSGEXRESREVEKVSRSQ
JEGXSVMRSXEBYREXKIHMWMRKY MSLZHVI L]TSXILIMEOLLMKKUQTIVEXY\
TVIWIRKLIZIMGMAOWMEERRPWEHZLEHE RIKEXMAIGRWITHKIVQMRBEMER MMW
VIGSQQIRHIH XS TVIZIRX LMKL XIQTIVEXYVIW MR XSQEXS WIIH TV

6IKEVHBERXUXMBEE S XEWWWIHEVMEMRSR MREVEWEIRYEW VWM IGE P XM ZE
PSCGEXIROR/MEMXLH ERMHLIEKVSRSEGGGIEWINRXL 3ZIVERRKIVQMREX
VEXEWNY JJIM GMWIRLERFFFY EW W WINEPRWH Y G RI®I X SKIVQMREEME R GLW
RIITHIH JSV QEVOIXMRK SJ WIIHW MR XLI )9

5(&200 (1' (' $*52120,8&)$&725672 ,1&5($6(
6((' 352' 887,21 ,1 25*$1,&$* 5,88/ 785(

S8SMRGWIEIIHVSHY GKRSRVEWES QERBNVRETERI MHIRXMWIKIVMERIPYIRCG
JEGXSREWXV MEIPBN ; [EWQEMRIRKIVQ MRXHGLS M@ Y P XWEBR.KLVGEV S TR/
XSQEKBHVEWW MESEVNER | T IRYQFTVYWWUQEWEPWEMRRJIPYIRIGIRS XHRH
MRXIVEIGAMSFRX[I I KLKIRSXJHREKVSRSTOMG XXKSQEERH EVFVEWW-RG I
WRHETR XLZEZEVMEHEMIZRR RHHMW XV ABPYXIRFHMJJIVERGE\EWVREP |VBLHV I J SV |
VIGSQQIRH XS GLSSWI GYPXMZEVW WYMXIH XS XLI WTIGMJIJMG GP|

3ZIVEHEKYSRSIYMG XMER WV MFEXEN RH SXLKSXHER/ MEXKINBRHBRXV ST
ERKGLEVEGQKHYVRXMBEMAHLVEVS HWMJJIVTPER XNRW MLCEHEW M KR MM BGER X
WIITHVSHYGEMS R IVI[I GERIGSQQDPRIHD IHMY@E MKW K I RW MM}NEDW I X I W X I H
JSXLXLVGVSTAPXLSYHNIIHHVSHYGAXWMBREXWIHYQIFWSQEVSEXLLMKLIW
HIRWMXIMAVWMHYVYSHYGIXMBRQEWRIZ IV XLI®WINWRMIIMXHBEQRTEXKLPS[IV

HIRWMXMIW
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8EF 6I1GSQQIRHIH EKVSRSQMG JEGXSVW XS MRGVIEWI WIIH FYBEWWGIAMESR SJ XLI WRET F

61 GSQQI RH HEK\ERSQ M IEGSV &I VKM WM MLNR&6) 73: 1\ TI V@ | RW
APERX HIRWMX] &VMXXER] TPERXW WUQ TPERXPIXW
HMWXERGI [MXLMR VS[W SJ Q ERH HM\
Q
7TMGMP] TPERXW WUQ TPERXPIXW E

HMWXERGI [MXLMR VS[W SJ Q ERH FIX]
'%:) 71lH KIVQMREXMSR VEXIW RYXVMXM
6LMASFMROGYPEXMSR GER LEZI FIRIJMGM

IMGVSSVKERMWQ ETTPMGEXMSMGIRPG SREIMREXBPPSRQSYRX SJ IEGL TVSH
[MXL EQMRS EGMHW /3 %') -8%/% WVP

6LMASFWYQFMSWMW 71IH XVIEXQIRX [MXL 6LM~AS*M\o 6* *1PH
*VIYHIRFIVKIV

4PERX HIRWMX] +VIIRLSYWI MRHIXIVQMREXI TVSHYGXMSF
FIX[IIR VS[W SJ Q ERH [MXLMR VS[W SJ
[EW KVS[R [MXL E WMRKPI WXIQ

IMGVSSVKERMWQ ETTPMGEXM SR GNRP G SXQLA MFSEOENPSIRQSYR X SJ IEGL TVSH
[MXL EQMRS EGMHW ERH JSPMEY3RY%X)VM2BMSR 1MGVS -8%/% WVP

(MJJIVIRX LEVZIWXMRK VIKMQIBNKYPEV LEVZIWXMRK SV FYPO LEVZIWXW
MRJPYIRGI 87; SV WIIH KIVQMREXMSR &S
WIIH TVSHYGIV..W RIIHW

'SSPMRK JVYMX FIJSVI WIIH IN\XYSEBMRIRKSQEXS JVYMXW JSV [ITOW FI
RSX EJJIGX KIVQMREXMSR VEXI RIKEXMZI
SJ NXVEGXMSRW F] TSSPMRK WIZIVEP LE

+VEJXMRK +VEIJXMRK MRGVIEWIW JVYMX TVSHYGXM
TVSHYGXMSR 'SQQIVGMEPP] EZEMPEFPI
XIWXIH &6)73: VSSXWXSGO

4PERX HIRWMX] TPERXW WUQ Q HMWXERGI FIX[IIR VS
[MXLMR VS[W

IMGVSSVKERMWQ ETTPMGEXMSRAMBRPGSREMREXBPSEQSYRX SJ IEGL TVSH
[MXL EQMRS EGMHW ERH JSPMEV3RY¥YXYMMXBMSR 1MGVS -8%/% WVP
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-RXSQEXBVZIWKIMRRWIP EWYV YAVSS PIMVRKSMRJIP YSREIIHV SHY CBRMWSRE P M
INGITXYXLIEGA BAKYPENEZIWXRERX\EHYQGEIVIVYNMIXWLIVII8EMESQQ DRH
JSPPA[W XV EXLEMNKY FXWRKKXLTVSHYRGIHHWQBRPRHAVSHY GXINNMRI Y EROM | X N
GERIRIJIWGSRIKYREVYZIBWRMWXSVEKIVYMIWTSSPIKVEGXBSRZAMERH
VIWSYGMWWEVEKMSHY GIRMVEV ZIWIXXLVIIIOVERHXVBEQAXVIIHBM XVYVQSZMR
SFZMSYWP] FEH JVYMXW

7SQIEKVSRSIBVGX SIWWXIMWMHEXE WMRRBGEX\NRPRY X SWMXMRZIPY | RVGIIHI
TVSHYG&MMER G P MRIFIGCRIEXMIM*SFRIWREFTERRKVEJMRBIQEXKIRIVEP
[ VIGSQQMRMRGVMEWNSHYGEREZMKBESYILTPERXEWP XLAEWZIMKSTFPER X
TVSHYGI QSVI JVYMXW ERH [MXL XLEX WIIH TVSHYGXMSR MW MRC

%TTPMGEXMGEGRSSVKERMYEFGQMERMS P MEVP M GEXWEFR W MX MM RM GWIRR |
GSRXYXBWKXKVMESRHYG®RVHERGI LI TSXLIWMBEKX WY RHXIFINHY KXLHMJJIV I
GPMQERRBMXWIRIAMIIIWEBERHM XVWE\RNNREWRMGMBISQTEVM® SRK
GYPXMZEKEHRIMB8 RSY VW ISWIBW M X)SBERRY X ECGSQFMREXMBEWRIIIGHWR S X LI
LITSXLIMWMEXL WXV EMRWRE8%/%BYVSHYBWXKEHETXXNSLIZMGMPIMEBSRHV I
XLIVIISVI QSVI 1JIJIGXMZI XLIVI

4LSXS GVIHMX 7
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