MANENIZTHMIO OEZ>2AANIAZ
2 XOAH IN'EQMONIKQN EMIZTHMQN
TMHMA TEQIMONIAZ OYTIKHZ
NMAPAIQIMHZ
KAI
AI'POTIKOY MNMEPIBAAANONTOZ

Emtidpaon TnNg apdevonc Kal Tng Airtavonc otnv avénon Kal
TNV TIOPAYWYIKOTNTA TNC AyPIaYKIVAPOC 0T OUTIKN

OsoooAia

NMAZAPAZ BAZINEIOZ



SeZy™™\

N3s'ijy  Mavemotnuio Oscoaiiac
BIBAIOOGHKH & KENTPO NMAHPO®OPHIHX
Enikn Zuaioyn «[kpiZa Biaioypagio»

Ap6. Eio.: 13066/1
Huep. Eiwo.: 24/09/2014
Awped:  Zuyypagéa
Toé&1Betikog Kwdikog:  MNT-PrAmM
2014

NAZ



Mtuxioky AlTpIBy mou LTIORANBNKE OTo TURUa [ewToviag
duvtkic Mapdywync & AypotikoU [lepiBAAAoviog Tou

MaveTtiotnuiov GecoaAiag

BoAog 2014

MANEMIZTHMIO GEXZZANIAZ
2 XOAH N'EQMNONIKQN EMZTHMQN
TMHMA NEQIMNONIAY ®YTIKHZ NMAPAIMQIrH=
KAI
AIrPOTIKOY IMNMEPIBANNONTOZXZ

Malapag BaaiAelog

Emtidpaon tng dpdeuong Kal TnNg Aitavong otnv avénon
KOl TNV TIAPAYWYIKOTNTA TNE ayplayKivapag otn SUTIKI)

OsocooAia



ElonynTikn €mTpor

e AavoAdato¢ N. Kabnyntic (ETupAETTwY)
> akeAAapiov-Makpaviwvakn M. Kadnynipia

e Anurpkouv A. Kadnynipia

BoAog 2014



EYXAPIZTIEZ

OepuéC euxaploTie¢ ek@pdalovial OTov KaBnyntr), Olevbuvtl Tou gpyaoTnplol
Mewpyiog kal E@apuocuévng duaiodoyiag Putwv, K. NIKOAAO AavoAdto yla tnv
EUTIIOTOCUVN TIOU ETIEDEIEE OTO TIPOCWTIO HOU YiA TN OIEKTIEPAIWAOT TNG TITUXIOKAG
dlatpIBng, Vv KoBodrynon Kal TG LTIOJEIEEIC-010pOwWaEIC yia TNV oUVTOEn TNG.
EmumAéov, Ba nBeAa va eUXAPIOTACW TA HEAN NG EICNYNTIKAG ETITPOTING KABNyNIpIa
Ka Anuripkou AvBoUAd Kal TNV KaBnyntpla ko ZokeAAdpiouv-Makpaviwvakn Mapia

Y10 TIC XPNOIUEC UTTOBEIEEIC KAl dIOPOWTEIC TNC TITUXIOKNAG MOV gpyaaiac.

Idlaitepeg evuxaploTie¢ Ba NOsAd va eKEPACW OTOUC YEWTIOVOUG Kol OIOAKTOPEC
ApXovtoUAN Zwtnpn Kal MNavvoOAn Kupldko Kol oToug @IAOULG KOl YEWTIOVOUC
ToaAikn Anuntpio Kai MamadovAn NIKOAAo yia O0An Tn PonBeia Kal TIC CUMPBOUAEG

TIOU POV TIPOGEQPEPOV KATA TNV JIEKTIEPAIWAN TNE TITUXIOKNG.

TéNOG Ba nBeAa va euXOAPICTAOW TOUC YOVEIC POU yia TNV GUUBOAR TOLG OTNV

OAOKANPWOTN TWV OTIOUdWV HOU.



AQIEPWVETAI GTOLC YOVEIC HOU
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MpoAoyog

O 0T10X0¢ TNG TOPOLOOC £pYATiag €ival va TIOPEXEl TIEPICOOTEPN YVWON YIA TOUG
TapAyovTeG TIOU  TIPOCdIoPI(oLY TO JUVAMPIKO aVATITLENG KAl armedoong TG
ayplaykivapag o€  Oeuypo €da@oc¢. Emiong, n  kataypa@r Twv  ETUTTTWCEWV
OlOQOPETIKWY  ETITIEOWY  alwTOAiTavong kol  dpdevong. a1  HPEAETN  auth
TIPAyUOTOTIOINONKE BIETEC TIEipapa TIOL JIEENXON TNV KEVIPIKY EANGOa Ta £1n 2006-
2007. Ta OQTIOTEAECUOTA UTIOOEIKVOOUV OTI N OyplOyKIVAPO €XEl MEYIOTO pubud
a0&NonNg UAAIKNC eTTPAVEING TN TAENC Twv 28 pinoi CO2 m" s’ TTov deCPEVTNKAV GTO
BéATIoTO €0pog Beppokpaaiag (19—22°C) Kal KATW OTI0 GUVONKEC EVTOVOU PWTIGHOU.
Mapatnendnkav OTATIOTIKA ONUOVTIKEG  OIOQPOPEC  OTIC  METPNOEIC  PUAAIKNC
ETIQAVEING, ENPNC Bloudlag Kal amodoaong omopou, yia KABE emimedo Apdeuonc Kal
alwtou (P<0.05). Kupiapxog mapdyovtag atnv amodoaon TnG ayplayKivapag @AvNnKe va
gival n epapuoyr alwtou KaBwg LTIOAOYICTNKE OTI N TIAPAYWYr OUENBNKE Katd 25%
oe oUykplon HE TO 8% TnNG e@apuoyng vepol. O péooC OPOC TAPOYWYNG EnpNg
Bloudlag g oodiag NTave 27 t ha’l evw o péoog 6pog TTapaywyng amopou nrave 5 t ha’
| (KaAAlgEpyNTIKY Tiepiodog: 16 pnveg). H KOAMEPYEID €iXe KAEIOTH] QUAAOGTOIRAd
(LAI>5) katd TNV avarmtuén w¢ €Ti 1o TTAEioToV, Kal dUVOUIKO puBuol avdaTttuéng tng
T&ENG Twv 200-250 kg ha'M'l glp@wva pe dEiypata To OTI0I0 GUAAEXTNKOV TNV AVOIEN
Tou 2007. ZTO0 TEAOG TOU KUKAOU KOAAIEPYEIOG T €TiMeda ¢ TPOCANYNG alwTou
Kupavenkav amo 170 - 300 kg N ha’l kol n amodotikotnta ¢ Xpriong alwtov NUE
MeETaED 97 kou 130 kg kg'l, dnAadr MeyoADTePn amd OTL yiA TIOAAEC QYPOTIKEC

KOAANEPYEIEC,.



1. EIZATQIrH

H Cynara carduneulus L., kowvw¢ yvwot] w¢ Cynara 1 ayplaykivapa, eival éva
TIOAVETEG, PBaBUppIlo C3 QUTO PECOYEIOKNC TIPOEAELONG, KOAA TIPOCOPUOCUEVO OTIG
ENpoBepuIKEC ouvBnkeg TNG votiag Evpwmne. H ayploaykivdpa €xel €Troio KUKAO
OVATITUENG, ME TO QUTO VA AVATITOOOETOl KOTA T OIAPKEID TOL @BIVOTIWPEOU, TOU
XEIMWVA Kal TN AVOIENC KAl va €ival ETOIPO YIO GUYKOMION TO KAOAOKAIPL, OTTodidovtaq
apaywyéq g 1aéng 9-30 t dm ha'l avdloya pe TNV dlaBeciydTnNTa veEPOU.
(Fernandez et ai, 2006, Foti et al, 1999, Curt el al., 2002, Piscioneiri et al., 2000,
Raccuia and Melilli, 2007, Danalatos et al., 2007; Dalianis et al., 1996; Gonzales et al.,
2004; Gherbin et al., 2001; Fernandez et al., 2005; Panoutsou, 2007). H aypiaykivapa
TEPA OTIO TO TIPOPOAVEG XOUNAG KOOTOC TIOU €XEl AOYW TOU OTI €ival TIOAUETEC QUTO (10
ETWV), EXEl &va PEYAAO @ACUO BIOPNXAVIKWVY Kol GAAWY EQAPUOYWY, TIAPEXOVTOC
TTOAOUC AOYOUG (WOTE VO GUUTIEPIANPOEI OTA PEAANOVTIKA OXEDIO EKUETAAAELONC YNC.
MpayuoT, N ayployKivapa HTIOPEl va KOAAEPYNOEl yia v Topaywyn ivag otnv
Blounxavia ToAto0 (25% ivec kKAt oyko) (Quilho, et ai, 2004), yia KINVOTPOQIKA
TIapaywyn Kata Tnv Xelhepivr] tmepiodo (Fernandez et ai, 2005) Kal yia oTeped r/Kal
uypa Blokavaoiya (Fernandez et al.,, 2006,- Danalatos et al., 2007, Panoutsou, 2007).
EmumAéov, uropei va xpnoigomoinBesi otn @oapuakoAoyida, KaBw¢ OPACTIKEC OUTIEC
OTw¢ ol cynarin, silymarin ymmopouv va mapax8ouv (amé ta @UAAA- Curt et ai, 2002)
Kal n vouAivn (omd T pideg: Sonnate et al., 2007) kot TEAOG UTIOPEi va TtapaxBei Eva
€ido¢ TupIoL amd Ta Gven Tou TpoopIleTal yia avBpwTIivn Katavailwaon (Duarte et ai,
2006). Oco ag@opd TIEPIBAAAOVTIKA BEpaTa, N ayplaykKIvapa €ival amo PYOVO TOU TIOAD
avTaywvIoTIKO @uTO (White kal Holt. 2005) kal ymopei va KaAAEpynOei xwpi¢ ™
XpNon aypoxnuikawv ouolwv (Danalatos et ai, 2007). H KOAAEPYEIA TNG aypIAYKIVAPOC
dlotnpei 1o £€0aPOC KOAUUUEVO TN PEYOAUTEPN TIEPIOBO TOU £TOUC, EANXIOCTOTIOIWVTOC
Tov Kivduvo Tn¢ OIdPpwaong Kal TNG EPNUOTIOINCNG TIOU OTIOTEAED TIPOPRANUO OE
TIEPIOCOTEPEG amd 10 35 % TWV UECOYEIOKWY Teploxwy (Danalatos et ai, 2008). To
Bab0 KOl OTTOTEAECUATIKO PIJIKO GUOTNUO OTIOTEAEL TIAEOVEKTNUA OTN YOVIUOTNTA TOU

€d0A@OUC OTO OTI0I0 KOAAIEPYEITAL, OTIOPEDYOVTOC TOV KivOUVO aTIWAEIOG al®WTOU KOl

9



e€ao@aAidovtacg t SIaKOTIA TNE PUTTOVONE TOL £0AGPOUC KOl TOU UTIOYEIOL LAPOPOPia.
Emiong, pmopei va KaAAlepynOei o€ TEPIOXEC PE TIPORBAAUATA AAATOTNTOC, Ol OTIOIEC
ouXvda TrapatnEolVTal UTIO UECOYEIOKEC ouvBnkeg (Raccuia el al., 2004, Benlloch-
Gonzales el al., 2005). Av Kal n TIPOCOPUOCTIKOTNTA, N ATIOOOTIKOTNTO KAl TO
OIKOVOMIKO OUVOMIKO OUTACG TN KOAAEPYEIOG €XEl HEAETNOEL yUpw amd T Meooyelo,
€EOKOAOUBOUV VO UTIAPXOUV TIOAAEC ONUOVTIKEC OYPOVOMIKEG TITUXEC TIOU TIPETTEL VO
€EETOIOTOUY, TIPOKEIUEVOU VA OXESIOOTOUV  PIOCIUA  CUCTHPOTO  KOAMEPYEIQC
ayplaykivapag. 'ETol, oty €peuva KOPIO OKOTIO QTIOTEAEl N OlEpelivnan  Twv
TTOpayovIiwy TIou KaBopidouv TtV Tmapaywyr Bloudlag g ayplaykivapag. Oa
MEAETNOEI TO SLVAMIKO TTAPAYWYNAC KAl N AVATITUEN TN KOAAIEPYEIAC LTIO TO KOBEOTWC
OIOPOPETIKWY EICPOWV VEPOLU Kal alwTtolX0oU AITtavong, CUUTIEPIANAUPBAVOUEVWV TWV
KOUTIOAWY OVTOTIOKPIONG @WTOC Kol Bgpuokpaciag ¢ @wrtoolvBsong. Autd 1a
TIOOOTIKG Oedopéva Ba  XpnolhoToinBolv apyoTeEPA CTNV  TIOPOPETPOTIOINGT TOU
duvapikol HOVIEAOL Tipocopoiwong GECROS (Yin and van Laar, 2005) yia va

TIPOoPAEPOEi N ammodoTiKOTNTA o€ PloPdla NG ayplayKIvAapac.

1.1 Ta&vounaon Kal yewypagIiKn ECATIAWCN TNG aypIayKIVAPAC

H ayplaykivapa Tpoépxetal amd Ttnv MEeCOYEI0 KOl OVIKEL OTNV  OIKOYEVEIX
Compositae KOl OUYKEKPIJEVO OTo Yyévo¢ Cynara, Tou TEpIAaUBdavel  duo
KaAAlEpyoUleva €idn: TNV aykivapa (Cynara scolymus) Kol Tnv ayplayKivapa

(‘Cynara cardunculus) (AyyA. Cardoon 1] -wild artishoke), kaBw¢ kai 8-10 aypia €idn.

H ayplaykivépa KoAAlgepyeital otnv KaAipopvia Kal TNV APYEVTIVI] ¢ AaXAVIKA. ZTIG
MEeCOYEIOaKEG KAILOTIKEG OUVONKEG N aypIayKIVAPO GUVAVTATAl OTIC AKPEC TOL OPOLOU,
oe XéPOEC TIEPIOXEC Kal ae AIBAdIa. 'Exel Ppebei Ot n ayplayKivapa gival o tpdyovoc
NG KOAAIEQPYOUUEVNC QYKIVAPAC. ATIO OIOCTOUPWOEIC TIOU £yivav PETagy tn¢ Cynara
scolymus Kal Twv GAAwvV €10WV TOU YEVOUC, N WOV TIANPWCG CUUBOTA Kl YOVIUN
dlaocTavpwaon nrav autr] e v Cynara cardunculus (Rottenberg & Zohary. 1996).
Zuvnowg N aykivapa Kol N ayplaykivapa TIOAAOTTIAAGIAovTal PE BAACTIKA TUAUOTO

(pr¢wpata Kal Tapa@uadeg) Kal atopoug avtiotoixa (Foti et al., 1999).
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1.2 BOTOVIKN TIEPIypa®PN

O omopo¢ TNC AyPIaYKIVAPAC ival KAPETAC 1] HoUPOoC, PaBdWUEVOC KATA UNAKOC, 6 £WG

8 XIA. HOKPUG, OMOAOC.

Katd tn SIApKEIN TOL XEIMWVA avaTITOCOEL Pia PpoZETa @UANWVY. Ta @UAAA TN¢ poleTag
NC Bdong gival JOAOKA, OTIOAd, EUIOXOA, TIOAD PEYAAQ, depuaTwdn, Pe {wnpod TIPACIVO-
YKpL xpwpa (Kelly M. et.al., 1996) kal cuvnOw¢ Babid diaipepéval.

H ayplaykivapa €Xel XOPOKTINPIOTIKA avBOIKr] KE@AAN, Ta @UAAA TNG OTtoiag €ival TTOAD
peyaAa (50x35 cm), Euuioxa, Evtova EAAORBa, PE XPwHa amd KuovoTipAcoivo €wg Hwp.
Ta TUAPOTO TV EUAAWVY Eival ETTIUAKN KOl KOTOANYOUV O€ IOXUPEG KITPIVEG MIKPEC

akaveeg, pyrkoug 15035 mm.

http://www.mani.org.gr/
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Ta dvln TNC KEPOAANG E€ival CLUYKEVIPWUEVA O HEYAAEC TPAIPIKEC aVBOJOXEC, Ol OTIOIEG

getepvoly Ta 8 cm o€ SIAUETPO.

http://www.energypress.gr/

H otepdavn Twv avBwv gival pumAg, 4 Acukn. Ta axaivia €xouv péyedog 6D8 x 3D4 mm,
gival Agia kat @Epouv Kage knAideg. O TATTOC £XEl Prkog 25D40 mm. Ta kotd Bapog
TTOCOGCTA TWV SlIOPOPWV HEPWV TOU QUTOL €ival:21% yia ta @UAAA NG polétac, 12,1%
yla Ta @UAAQ ToL BAacToU, 21,9% o1 BAacToi Kat 45% o1 avBIKEG KEPAAEC (avBodoXn

9,5%,Bpdakua 13,2%, mdamnmol 9,1% kai améppata 13,2%) ( AouKOTIouAoG . 2009) .

1.3 BIOAOYIKOG KUKAOG

H ayplaykivapa €ival @uto TIOAVETEC. AVTEXEL TNV LPNAR Bepuokpaaoia-Enpaaia tou
KOAOKAIPIOU divovTtag OXETIKA PeyaAn moapaywyr] Blopalag. To @utd BAaACTAvVEl PETA
TIC TIPWTEC POIVOTIWPIVEC BPoxEC. Katd tn dIGPKEIN TOU XEIMWVA oXNUOTICEL Yo poléta
@UAWV. Eival puTtd oKANpaywynuévo TIOU AVTEXElI € BepUoKpaaieC TEPi Toug -10°C.
ZUYKEKPIPEVA, 1N TIOPATIAVW OKANPAywWynaon TIapaTnpEital oto oTddlo NG PolEtag
(Fernandez, 1998b). To avBIKO OTEAEXOCG aPXiEl va ETIUNKUVETAL TNV AVOIEN, KOl Ol
TIPWTEC OVOOKEPOAEC ep@avidovtal Tov lobvio. To UTIEPYEIO PEPOC TOU PUTOL KATA TN
OIAPKEIO TOU KOAOKAIPIOU Enpaiveral, €vw TO UTIOYEID TUAUO TOU EICEPXETON OF
ABapyo. AutO cupBaivel PEXPL TIC TIPWTEC EOIVOTIWPIVEC PPOXEC, OTIOTE KOl apxilel

€V0¢ VEOC KUKAOC HE TNV EKTITUEN TWV VEWV QUAAWV OTIO TIG PileC.
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1.4 H KoaAAigpyela TnNg ayplaykivapag

H ayploykivapa, Ovtog XEIHEPIVO @PUTO, KOAAIEPYEITAl OTIC OPXEC TOU @OIVOTIWPOU,
ZeTTEUPPIO-OKTIWPPIo 1 Kal TEAN AuyoUoTou. H omopd Tng TIpayuoToTIoIETal Aiyo
TIPIV TIC TIPWTEG POIVOTIWPIVEG PPOXEC, ETCL WATE va TIpaypatortoindei n BAGoTNCN NG
TIPIV TNV EUQAVIOT TWV XEIMEPIVIV TIAYETWV KAl KATA TNV TIEPIOdO TIOL N LYPOCIa KAl N
Beppokpaacia gival eVVOIKEG yia TNV avdrtuén . Katd tn JIAPKEID TOU XEIUEPIVOU
PoXoug, TO QUTO MEIWVEL TIPOCWPIVE TO PULOUO AVATITUEAC TOU YIO TNV KOAOTEPN
TIPOCTACIO TOU, EVW OTIO TNV AVOIEN PEXP! Kal Tov [I0UAI0 TIpAYUOTOTIOIETAl N TIARPNG
aveion, evw n wpigavon AauPBAaver PEPOC TIEPI TA PECO TOU KOAOKOIPIOU OTIOU KOl
PTIOPEl va TipayuatoTtoinBei n guykouidry tou. Me tnv €vapén Tou TIPOYUATOTIOIETAl
emavapBAGoTnon amo TN pida, Kol évag VEOG KUKAOG avattTuEng apxidel (AOUKOTIOUAOG
X, 2009). Mpiv amd Tn OTOpd, TIPAYUATOTIOIEITAlI N OTIOPAITNTN AiTTOvVon Kal ot
OLVEXEID Pia BaBia apoan (30-60 cm). Ta emimeda NG ammaIToDPEVNC AITTOVONG UTTOPEI
va JI0@EPOUY ONUAVTIKA, aVAAOYd PE TNV TIEPIOXT], TN YOVIMOTNTO TOU £3A@OUC KAl TNV
TIPOCOOKWUEVN OTIOd00N KOl TIPAYUOTOTIOIOUVTOl [HOVO HETA OTO  EQOPOAOYIKEC
avoAuoel. H Baoikn Aittavon yivetal Tipiv 10 6pywpa yia va urtdpéel Babitepn
EVOWMATWAON TOoU MTTACGHUOTOC, TIPAYUO TIOU EVLVOEL TNV AypIOYKIVAPO TIoU €XEl BaBu
PIKO cuaotnua ( AOUKOTIOUAOG . , 2009). Av Kal n ayplaykKivapa dpa w¢ Jlavio,
Kpivetal armapaitnmn n QZavioKTovia KOTd 10 £T0¢ €YKATACGTAONG NG KAAAIEPYEIOC.
Katd v apxikr avartuén, otav Ta @UAAG TNG POLETOC OV €XOUV UEYOAWOElI APKETA
WOTE va KOAUYoLV 1o €da@og, tTa JiI{avia avtaywvidovtal Ta vEa @UTA W¢ TIPOC TOUG
TIOPOUC. TN OCUVEXEID, TO QUTO €dPAIWVEL TN B€on TOU, OTOTE KAl TIEPIOPILEl TNV

OVATITUEN GAAWY {aviwv.

1.5 Ogppokpacia

H Baoikn Bgpuokpaacia avarmtuéng tne ayploaykivapac (Bepuokpagio KATw amd v
oTtoi0 Ogv AVATITOCOCETAI TO QUTO/OTIOPOC) €ival TiepiTtouv 6-8°C (To OITAP!L £XEL aTIO 0 £0C
5°C) Kal autog €ival 0 AOyog Tou evonuei Kupiw¢ otn Meooyelo. To @UTPWHA TOU
OTIOpoL ¢ Bepuokpaaieg 15-20°C dlapkei yovo 1-2 eBdouadeg, Kal yI'auTd cuviotatal
oTopd OTO apxeC ZeTTeUPpiov €wg péaa NoeuPpiov (@BivoTwpivly oTopd) 1 omo
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MdpTtio €w¢ ATtpiAio (aVOIEIATIKN OTIoPd). Z€ XEIMWVIATIKEG OTIOPEG, £XEI TTOPATNPNOEi
OTl 0 OTIOPOC TNC OYPIOAYKIVOPACG €ival TIOAD OVOEKTIKOG Kol UTIopEl va dlatnpnOei
{wvTavog OTo £00@OC VIO TIOAEG €BOOUAdEC, £wC OTOL EUTIPWOEL (AavoAdtog Kal
ApPXOVTOUANG, 2008). H dpiotn Bepuokpaacia yia tn @wToolvesan TG ayploayKIVAPAG
gival 19-23°C Archontoulis et al, 2008b),, evw o€ Bepuokpaaieg nuépag mepi toug 22°C
TIapatnpEital n peylotn av&naon tou @UToL ae Bapog (ATIpiAlo-Mdaio). H Bepuokpaaia
VUKTOC Odladpayartidel €€iocov onuaviikd polo otnv aldinon Kol avamtuén g
QypPIOYKIVAPOC, KOBWC ULWNAEC VUXTEPIVEC Beppokpaaie¢ (>25°C) auvédvouv TV
KatavaAwan udatavepdkwy (XAaoluo PBdpouc). H ayplaykivapa €XEl OUVTIEAEDTH
avatvon (Qio) Tepi To 2.2, yeyovoC TIOU onuaivel OTI, YE a0ENOT TNC VUXTEPIVAG
Beppokpaciag katd 10°C (my. amé 20 otoug 30°C) dimAaciddetal n amwAela o ENpPo
Bapoc.

H ayplaykivapa givail ToAd avBeKTIKI] aTo POX0G (XIOVOTITWOEIG, TIAYETOUE KATA TN
OIAPKEIO TOL XEIMWVA) HE TNV TIPoDTTO0E0N va £xEl EIGEABEL OTO @AIVOAOYIKO aTddIo 3-4
(oT16d10 POLZETOC). ZTO OTADIO TIANPOUC AVATITUENG TNE POLETOC, TO PUTO OVTEXEI AKOUA KAl
oe Bepuokpaaoieg €wg Kal -20°C. lNevikwg, o€ Beppokpaaieg <-5° C Tapatnpeital pio
KAUYN Twv @UAAWVY, TIou EEKIVA armd TNV TOTIIKA VEKPWON TOU HioX0ou, 0 OTI0IOC TIEPIEXEL
LYNAEC TTOOOTNTEC VEPOU. Z€ TIEPIOAOUC TIAPATETANEVOL PUXOUG  EVTOVNG XIOVOTITWAONG
TIOPOTNPEITOI OTIACIUO TWV PICXWV KAl OAIKI) KOTAGTPO®N TNG evagplac Plopdlac. Me
TNV V000 TWV DEPUOKPOGCIMV 1 KOAANIEPYEIO ETIAVEPXETOL PE TNV EKQPUAT VEWV QUAAWV
aTto TNV KEVIPIKNA pida Tou @UTOU, TN dnuiovpyia Polétag, K.0.K. AVaAOYwE TNG XPOVIKAC
TIEPIOAOU EKONAWONC KOl TNG EVTACTC TOL PAIVOUEVOU N TEAIKN Ttapaywyn peiwvetarl (10-
30 % av yivel Tov xelpwva, ¢wg 50 % av cupPei Tov MApTIo).

Mpocox Ba Tpémel va divetal Kol OT0 LWOMPETPO, KOBWCG METABAAAOVTAL Ol
Beppokpaaoie¢. ZuvABwe, o€ LYOPETPA TAVW amd 500 m, AOYywW TWV XOUNAOTEPWV
BepPoKPAOIV, 0 PBIOAOYIKOC KUKAOG TNG OypIOYKIVAPOCG ETIMNKOVETAL PEXPL KOl Eva
MAVa, UE TN CUYKOUION VO TIPOYMOTOTIOIEITOl TO ZETTEUPPIO (AavaAdTog, APXOVIOUANG,

2008).
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1.6 dwTtoov\Beal\-avarvor-Qwg

H ayplaykivépa gival amaitnTik o€ ewe Kol BEwPEITal w¢ QUTO PEYAANC nuépac. O
PLOUOC PWTOCUVBEGNC TOL PUTOU peyiaToTtoleital (50 kgC02ha~ 'h') g evTACEIC OAIKNAG
NAIOKNC aKTIVOBOoAiag mavw amoé 600 W/m  (AavaAdatog, ApxoviolAng, 2008).H
avaTvon Twv QUAAWV TNE ayplayKIVAPAC BPEBNKE OTI sival oe ouvAPTNON/eEAPTNON UE
TN BEPUOKPACTIa Kal TNV TIEPIEKTIKOTNTA TwV QUAAWV 0€ ALWTO. & PEAETN N OXEON TNC
OVOTIVONG UE TN Bepuokpaaia ae dlAQopa eTMEdA alWTOV TIOCOTIKOTIOINONKE e BAan
10 Qio (Archontoulis et al., 2008). 'Etol 1o Qio yia TNV ayployKIvapa KUUOIVETOI ATt
2,26 £w¢ 2,38, v Ta avTioTolxa ETiTEdA aWTOU OTO QUAAO KupaivovTal amd 0,9 £wg
3,9 g N m' (Archontoulis et al., 2008). Ztoug 25 C (Beppokpagia ava@opdcg) n
OvVOTIVON TOU QUAAOU TNG ayplayKIVAPAG Kupaivetal amoé 1,21 (eAdxioto al{wto=0,9)
£wg 2,72 (Uéyloto alwto=3,9). H TIEPIEKTIKOTNTA TOU OlWTOL OTA QUAAO NG
ayplaykivapag £xel Bpebei ot

0) YO TOUC PNVEC ZeMTEUPRPIo €wg NoguRplo Kupaivetal omo 2,0-3,4

B) yia toug pnveg Askeéupplo £wg ATtpidlo Kupaivetal amo 2,5-3,9

y) yla Toug pfiveg Maio €w¢ loovio kupaiveton amo 0,9-1,7

1.7 Nepo

H ayplayKivépa Toug XEIHEPIVOUC Kal €0PIVOUC PNVEC AVATITOOCETAI EKUETAAAEVOPEVN
APIOTA TIC BPOXOTITWOEIC. € AUTO OUVTEAEL N KAEIOTI] QUANO-CTOIBAdA, TTIOU KOAUTITEL
TIANPWG TO €30QO0C, €EAOXIOTOTIOIVTOC TIC OTIWAEIEC €EATMIONG KOl TIC OTIWAEIEC
atmopporc. MeydAn eival emtiong n GUUPBOAR TOU EKTETOPEVOL PIJIKOU CUCTHMPATOC. 'EXEL
UTTIOAOYIOTEI OTI TO EAAXIOTO €0POC BPOXOTITWOEWY (ATIO TN OTIOPd I TO EUTPWHA £WC TO
TEAOC NG avBogopiag, ouvnbw¢ Maio) Tpémel va eival TouAdxiotov 400 mm
TIPOKEIUEVOU VO PNV KOTAOTED TIEPIOPICTIKOC TIOPAYovTag N SloBeCIUOTNTO LYPOGIaC
(AavaAdtog, ApxovtoUAng, 2008).

H KoAAEpyEla TN ayplayKIVApPAC ouviBwg KOAANIEPYEITAl wC ENPIKN, KAVOVTOG

XPNoN TV XEIMEPIVAV KAl TwV AVOIEIATIKWVY Bpoxomtwoewy. Epapuoyn 1 -2 apdeloewv
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Tov ATpiAlo-Mdio aveBdlouv Beapatik@ TNV amodoon o€ TOAD LWNAG  emimeda
(AavaAatog, ApXOvToUuAng, 2008). e €ddgn Pe vynAn uTIOyElo OTAOUN, TO Babl PIIkO
NG oLOTNUO KAVEL XPAON TwWV ETUTIAEWV ATIOBEPATWY VEPOD aLEAVOVTOC OEaUATIKA TIG
omodoaoelc o€ PBlopdala. To Kpiolyo BPoxoPeTPIKO Yo eival Ta 400 mm/KOAAIEPYNTIKN)
Tepiodo  (AavaAdtog, ApXovioUAng, 2008). Xe meipaua T1ou €ylve otov [MMoAaud
(Archontoulis etal., 2008) TapatnprOnke OTI EQapuoyr 2-3 apdevaewv Tov Maio (130
mm vepoL) avénoe ) Plopadla Tepi To 10% Kal TNV TAPaywyr 0TIGPOL G CNUAVTIKO

Babuod mepi 10 25%.

1.8 'Edago¢

H ayplaykivapa utopei va KOAANEPYNOEi oTou TepIoaOTEPOUG TUTIOUG €DA@PWV aTIO
eENOQPA €wG Bapid, aoBeoTolxa, akOUA Kal g€ Ayova TIETPWON KOl ETTKAIVI. EVIKWC
OPECKETAl OE EAAPPWC O&IVA £wC OAKOAIKA TINAwAN €ddpn (pH=6.5-8.2) evw Oev
evoeikvuTal yia Bapid, o&iva €dden. e alatolxa £54A@n, n ayplaykivapa Bewpeital
KOAO TIPONYyoUMEVO Yia TIC KOAAIEPYEIEC TIOU Ba akoAouBrjoouv, yiati, 1dlaitepa o€
apdevopeva €34, METOKIVEL Ta AAata amo ta Pabutepa otpwpata (AavaAdTtog,

ApxovtoUANG, 2008).

1.9 Zmopa

H mpoetolpacia tou €3Aa@oug ival TTapOUOoIa PE EKEIVIN TNE KOAAIEPYEIOG TWV CITNPWV.
ApPXIKA TIPAYUOTOTIOIEITAl OPYWHO WOTE VA UTTAPEEI EVOWMUATWAN TWV UTTOAEIUPATWV
NG TIPONYOUHEVNC KOAAIEPYEIDG. AKOAOLBEI YWIAOXWUATIOPO TOU €3GQOUC Kal
dnuIovpyia KATAAANANG CGTIOPOKAIVNG, WaTe 10 €da@og va dexBei 10 omdpo. H ormopd
yivetal oe amootdcel Im petadd twv ypaudwv Kal Im emi tng ypappng. Ol
OTIOOTACEI OPWCG OUTEC MTIOPOUV va HETABANBoLV, avdloya peE TNV €miBuunty
TIUKVOTNTO. B&BOC omopdg ival Tepi Ta 2 cm, VW OTIEPVOVTAL 2 1) 3 OTIOPOI GE KABE
onueio omopdg. H 1tukvoTNTa TTANBUCHOD TIOL XPENOIKOTIIEITAI EVPEWG UEXPI ONUEPA,
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eival mepi ta 1000 @UTA/OTPEPPA, OAANG pTtopel va kKupavOesi amo 750 €w¢ 1500
QUTA/CTPEPUA avaAoya UE TO £00@OC Kal To dlaBeaipo vepo. MapoAa autd, avaykaio
gival n OleKTIEPQiwaN TIEPICCOTEPNG EPELVAC WOTE VA PNV UTIAPXEL AU@ICRNTNON TWV
OTTIOTEAEOUATWV. [ T OTMopd HEYAAWV EKTACEWV WTIOPEl va  XPNOIUOTIoINB0oLV
TIVEVUOTIKEG UNXOVEC oTopdc. H 1TT000TNTO TOL OTIOPOU TIou aTtarteital €ival 300-400
g/otp. Mo KOAOTEPOA QATIOTEAECUOTO, TO QUTA aTtaitolv d@eovn uypacia KATd TNV

emoxn avarmtuéng. ( J. Fernandez, 2005)

1.10 ExBpoi ka1 acBeveleq

O1 KUpIOoI €xBpOI TNG aypIOYKIVAPAC €ival EVTOPA KOl TIOVTKIO. Ta TIOVTIKIO TPEQOVTAL
KUPIWC PE TOUG GTIOPOUG TOU @UTOU OAAG KOl HE TUAMOTA TNG piag tou. Mapokdtw
ava@EPOvTal OpIoPEVa omo Ta eTuBAAPr évitopya: O ONUOVTIKOTEPOC £XOPOC NG
ayplayKivapag eival 1o Aemioomtepo Pyrameis cardui. AAAoOL €xBpoi gival ol a@ideg,
QUANOQAYO N1 BAOCTO@AYO KOAEOTITEPA Kal AeTtidoTTEpa (Gortyna xanthenes, Apion
carduorum, Spodoptera littoralis), ol aypotideg (Agrotis segetum) Kal KAamola dirtepa
(Terellia spp., Agromyza spp.): Ta &vioha QUTA WTIOPOUV VA OVTIMETWTIIOTOUV L€
ETUAEKTIKA ] YEVIKNC OpACNC EVIOUOKTOVA. MMapAdAANAQ TIPETIEL VOl YIVETAL Xprion Kal
OAAWV, HUN-XNMIKQV, CTPOTNYIKWV €AEYX0OL. PUCIKA N Xprnon Twv @apudkwv dev Ba
TIPETIEl va yiveTal OAOYIOTO, AOYw TIEPAITEPW HOALVONG TOU TIEPIBAAAOVTOG Kal
OVATITUENG UNXOAVIOUWY AVOEKTIKOTNTOC TWV EVIOPWVY OTIC VEEC CUVONKEC. MEPa dUWC
amo TouC OIAPOPOLE £XBPOUE TNE AYPIaYKIVAPOCG ava@EPOVTAl Kal OIAPOPEC OIOBEVEIEG
TOU QUTOU, Ol OTIOIEC Eival KUPIWCG HMUKNTOAOYIKEG, OTIWG O TIEPOVOOTIOPOG, TO WIdIo
(Leveillula taurica) ka1 n @oaid onyn (Botrytis cinerea). Evavtiov Tou TiEpOvOCTIOPOU
OULVIOTATAL N EQPOPUOYI XOAKOUXWV OKeLAoUATwv 1l Maneb koi Captan evw yia 10
WIidlo Kal T @ald onYn CuLVICTATAl N €@Apuoyr BOgloUXwV OKEVOGHUATWY. TEAOC Ol
IWOEIC OEV OTIOTEAOUV COPapO TIPORANUA, a@ol n ayplayKivapa TIOAAATIAGCIAZETal

Kupiwg pe omopo ( AoukoTIovAog Z., 2009).
1.11 ATT0000N KAAAIEPYEIOG

ATIO TIEIPAMOTIKEG MEAETEC TIOU €XOUV dlevepynBel ae Xwpeg tN¢ Meooyeiou, TIPOKOTITEL
OTlL N AVOMPEVOUEVN aTIO000N TNG AyPIOYKIVAPOCG KLpaiveTal Tepimou amod 10 €wg 35
TOVouC &npng Blopadlag ava ektaplo (ha) ava €tog, dnAadn amod | €wg 3,5 Tévoug avd

OTPEPMO avA €TOC, PE HPECO €TNCIo EmiMedo Ppoxomtwong 1o 500 mm Kal péon
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TIEPIEKTIKOTNTO Lypaaciag 10 €éwg 15% (Fernadez J.. 1998). H katavour ¢ Propalag
ota Jdld@opa  PEPN TOU @UTOU TIOIKIAEl avdAoya e Tto PoBUd pE TOV OTI0I0
avOTITOCOETAl TO QUTO. XTA PUTA TIOU O&V €ival TTAPWCE OVETITUYHUEVA TO PEYOAUTEPO
Bapog tng Propdlag Bpioketal ota QUAND Kal TIG KEQOAEG TIOU Bpiokovtal oTn Baon
€V OTA KOAG QVETTTUYHEVO QUTA PBpiokeTal oToug PBAAOTOUC (avOIoUEVA OTEAEXN HE

POLETEQ).

1.12 XpNAoeIg TNG ayplayKIvApaC
Kavolpo

H ayplaykivapa gival KOAANEPYEID PEYAANG KATOAANAOTNTOG KOl LWNAWY OTI0d0CGEWV
Blopdlag oTig voTIeg TePIoXEG NG Evpwming. H &npn evaépia Blopadla tng UTopE va
Xpnoigorointei w¢ KalaIPo yia TTapaywyn NAEKTPIKNG EVEPYEIOC 1 yia BEpuavan, atnv
OpPXIKA TNG MOPQN N META a6 TupoAucn. H mupdAucn NG ayplaykivapag odnyei ot
TPEIC QAoelC (OTePENR, LYPN KOl OEPIO) TWV OTIoiwV Ol OTIodOCEIC €ival OTeVA
€EOPTNUEVEG aTto TN Beppokpacia. Ta XapaKINPIOTIKA TNG OTEPENG PACNC TIOIKIAOULV.
‘ETol pia ab&non g Beppokpaciog odnyei oe avEnon TN avaAoyiag tou avepaka,
MIKPN aUénaon g TE@PAC Kal Peiwan Twv TITNTIKWY oudlwv. H &npn evagpia Biopdla
pTTopEl va XpnoldottoinBei wg pwtn VAN yia TN XPron KAUGiuwv OTIC EYKOTACTACEIC
Kavong MPeyaAang KAiyakag [HCV (High Calorific Value)], &ite ylia nAEKTPIKN
mapaywyn €ite yia 0épuavon. H xprion mg¢ propdalag tng ayplaykivapag w¢ Kauaiuou
EKTOC TNG OETIKAG ETUMTWONG OTOV KUKAO Tou CO2 Ba €Xel wC ATIOTEAECHA KOl TN
peiwaon NG 0&vng Bpoxnc Adyw Tou XAuNAOUL €TITTEDOL TOU EKTIEUTIOPEVOU Begiou TToU
mapdyetal Katd 1t dladikaoia ¢ kavong (Ayotepo amo 0,1% tou Bapoug). H

TIapaywyr TN oTAXINg gival Tepi 1o 7% 1oL ENpPoL Bapoud.

AAdI1 amo TouC OTIOPOUG

O1 oTopol NG ayployKIVAPAC TIEPIEXOUV KOTA HECO Opo 25 % AAdl, &vw €XOUV
KOTapeTpnOei Tooootd w¢ 33 % (otnv EANGdQ). To TIpo@iA Mirmapwv 0&éwv Tou Aadiol
ayplaykivapag gival OPolo Pe auTtd Tou NAlEAdiou: 11 % TTAAUITIKO, 4 % OTEApIKO, 25

% OAEIKO, 60 % AIVOAEIKO. To AAdI e0KoAa €€dyetal pe Puxpr ouutieon (20-25 °C).
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Kat autov tov TPOTI0 N olvBeon Tou €Aaiou dev OAAALEl Kal WTIOPEl €TOl va
XpnolgottoinBei Kal yia dlOTPOPIKEG €@APUOYEC. TMOAAOI €ival ol gpeuvntéG TIOU
aoxoAnénkav pe tnv mapaywyn PlovtideA (bio-diesel) amd AGdI ayplayKivapac, HECTW
METECTEPOTIOINONC €iTE pe qIBavoAn eite pe peBavoAn, Tmapoucia KataAvtn. Ol
1010TNTEC TOL PBlovTideA amd ayplayKivapa Tneovv TIC Tipodiaypagsc EN 14214, To
BlovtiZeA Tou TtapAyeTal amo alBavOAn £XEl KATAYPAPEL W TIAEOVEKTIKOTEPO OE GXEON
pe To BlovTideA oV TTOPAYETAL OTIO PEBAVOAN.

E@Ocwv 10 TEAIKO TIPOIGV TNG AYPIOYKIVAPACG ATIOTEAEITOL OTIO O00 EVEPYEIOKEG TIPWTEC
OAEC: AlYVOKUTTOPIKN Blopada Kal €AAIoO0X0LG OTIOPOUG, UTIOPED va OXeESIOOTEL pia
OITTAN OIOXETELAN, MiO yia TNV TOpOywyr €véPyelag omo PBlopdda Kal pia yia v
apaywyn BlovtideA. Kat autdv Tov TpOTIO UTIOPEL T0 KOGTOC Tapaywync Tou Aadlol
va gival XaunAOTEPO oe 0X€on HE GAAEC KOAAIEPYEIEC, Ol OTTOiEC €ival €E0AOKANPOUL

EADIOTIAPAYWYIKEC, OTIWC N EAAIOKPAUPBN Kal 0 nAiaveog.

XOPTOTIOATOG

H duvatotnta mopaywynC XOPTOTIOATOU €XEl PEAETNOEl ota TTAdicio Eupwraikwv
TIPOYPOMMATWY O TIOANG gpyaaTrpla. Av Kal TIOAEG €peuveC dleEdyovTal aKOua yia
VO BEATIOTOTIONNCOOULY TIC JIOQPOPETIKEC OIOBIKOCTIEG, Ol TIPOOTITIKEG YIO TNV XPron auth
(PAiVOVTOl EAKUOTIKEC. H TIEPIEKTIKOTNTA TWV SIAPOPWY QUTIKWV 0pyavwy (GUH@LVaA
pe T BioBase, etaipio dle€aywyng TEIPAUATWY), €KTOC OTO Ta @UAAA KOl TOUG
omopoug, oe kuttapivn (C), nuikuttapivn (H) kot Awyvivn (L), mapouaiadetal

KOTWTEPW:

- A\eTttoi pioxol. - C: 46.4 %; H: 24.1 %; L: 7.5 %.

- Naxeig pioxol. - C: 49.3 %; H: 21.5 %; L: 13,2 %.

- Méool pioxol. - C: 47.8 %; H: 22.8 %; L: 10,3 %.

- KAadol. - C: 41.0 %; H: 21.3 %; L: 5,9 %

O1 BAagtoi TNg ayplaykivapag e€ival pio SUVNTIKN TINyR VOV yid  TIOPOYWYT)
XOPTOTIOATOU. Ol €VEPYEIOKEC ATIOITNOEIC YIO TO pPaA@IVApIoPa gival xounAég. Ol

BAaaToi amo Toug OTIoIoLC EXEL APAIPEDEL N EVIEPIWVN TTOPAYOUV KOAUTEPNG TTOIOTNTOG
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XOPTOTIOATO OTIO TOUC OKEPAIOLC BAACTOUC, YEYOVOCG TIOU O@EIAETAI OTNV TIAPOULGIA TOU
TIOPEYXVUOTOG TNE EVIEPIVNG. H pNXOVIKN o@aipean Tn¢ eviEPIOVNG OTWG KOl 0

SIaXWPICHOC TWV VAV JIELKOAUVETAI aTIO TNV KATACOKELH Tou BAaaToU.

Mapaywyn XAwPopalag Kol EVOIPWHATOC

210 BAOCTIKO OTAdI0 TNE POlETag (AvolEn), Ta @UTA €xouv LYNAN dIATPOPIKA agia yia
TNV EKTPOPI UNPUKACTIKWV {Owv. AUTH N XpNon tng aypliayKivapag gival cuuBatr Pe
N XpPron g TeAIKNC PBlopddag To KaAOKaipL yia evépyeld. Ta amobspata twv pilwv
UTTIOCTNPI(OLY TNV AVATITUEN VEWV QUAAWV, TIOU ETIITPETIOUV TNV OAOKANPWGCN TOU
KOKAOL QVATITUENG TNG KOAAIEPYEIOG HETO OTOV D10 Xpovo. MapdAa autd, Pe Tn OITTAR
QUTA XPNon n TeEAIKN Tapaywyn Blopdldag yia eVEPYEIA LEIVETAL.

Z€ TEIPAPOTA TIOU TtpapatoTtoifnkav otnv EAAGda (Dalianis, 1996), n xAwpn pala
TIOU TTOPAYETOL KATA TN JIAPKEID TNG EKTTITLENG TNG TPUPEPNC BAdoTnong (OKTwRplog -
deBpoudploc) Kupaivetal TIEPi TouC 4 TOVOUCG EVOipwWHA ava GTPEUUA. AESOUEVWV TWV
MIKPWV OTIOITAOEWY OE (QUTOTIPOCTOTEVTIKEC TtapeuPaacelg (Q1I{avia, Evioud, PHUKNTEQ),
N XPrion tou yia BIOAOYIKI) KOAAEPYEID EVOEIKVUTAI EVTOVO EVAVTI TWV CITNPWY, AOYW

Kal TNG EANEIPNG KOOTOUC EYKOTACTAONC KOl KOAAIEPYEIOG KABE XpOVo.
ZwoTpoPn

Ta mpaciva @UAAO TIOU €XOUV avaTttuxBei Katd T SIAPKEID TOU @BIVOTIWPOL Eival
OPKETA HEYAAO (OTE VA HTIOPOUV VO CUYKOUICOOUV aTnv apxfl TOU XEIPMWvVA yia
XOPTAP! WG @PECKIO XOPTOVOMN Yia To {WIKO Ke@AAalo (aiyeg, Tpofata KAT.). Ta
aroBéuata TN PIiCag €uvoolV TNV AVATITUEN VEWV QUANWV KOTA T OIAPKEID TOU
XEMWVA KAl TNG AvoIENG, N OTIoIa ETITPETIEI OTA PUTA VO OAOKANPWOOUV TOV KUKAO
ToUC. H GuYKOUION TwV QUAAWVY GTO PECOV TOU XEIUWVO UTIOPEI VO PEIWCEL TNV TEAIKN
mopaywyn Plopddag, ov Kal PEPIKEC @POPEC Ba PmopoloE va looppoTndel ye v

OTIOKTNON VWTINAC {WOTPOPNG OTA PETA TOL Xelhwva. ( Bown, 1995 )

1.13 PApUAKEVTIKEG XPNOEIG
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H ayplaykivapa €xel Bpebei 0TI €ival anuUaAvTik ®¢ QAPUOKEVUTIKO BOTaVO KATA TO
TeEAEUTOIO XPOVIO, PETA TNV AVOKAAUYN TwV IBI0THTWVY TNG Kuvapivng (cynarin) mou
TIEPIEXETAI O€ PeyAAo Babud oto @utd. H kuvapivn eival ovcia pe mikpn yevon, Kal
Bpioketal Kupiw¢ ota UANG. BEATICOVEL TNV AEITOLPYIO TOU ATIATOC KOI TNG XOANdOXO0U
KOOTNG, OIEYEIPEl TNV EKKPION TwWV TIETTIKWVY LYPWV, IBIOITEPO XOANG, KOl MEIWVEL Ta
EMITMEdD  XOANOTEPOANG OTO0 aiya . Ta @UAAO  €ival  OVTIXOANGTEPIVAIUIKA,
OVTIPEVPATIKA, XOAOYWYd, TIETITIKA, OIOUPNTIKA, LTIOYAUKOIMIKA KOl AIBO-OI0AUTIKA. .
XPNOIUOTIOIOUVTAl ECWTEPIKA YO TN BepaTteia Twv XPOVIWV NTTOTIKWY TIOONCEWY Kal
TNC X0ANdOX0UL KUAOTNG, TOV IKTEPO, TNV NTIATITION, TNV APTNPIOCKARPWAN Kal TA TIPWTO
otadla NG OoYung évapéng dapnt. Ta @UAAa GUAAEyoVTOl KOADTEPO OKPIRWEG TIPIV
amoe TNV aveo@opia Twv @EUTWV, Kol PTIOPoUV va XPNoIUoTIoiNBolv  @PECKA I
artoénpapéva .2 OXETIKN HEAETN Tou “Universidade do Porto” tng lMNoptoyoaAiag
TEKUNPIWONKE 1N TAOUCIO  OVTIOEEIdWTIK] KOl QVTIMIKPOPIOK  dpacn  tng
QyPIOYKIVAPOC. ZUYKEKPIPEVA TTIIOTOTIOINONKAV OTO QUAAG NG dld@opa @AABOVOEIdN)
KOl  @aIVOAIKA o0& a To Ofoio  Tapoudliddouv  €VIOVEC OVTIOEEIOWTIKEG KAl
QVTIMIKPORBIOKEC OpdaoelC. H avTIOEEIdWTIKN] dpACT TOU EKXUAICHOTOC OAWVY TWV HEPWV

TOU QUTOU TEKUNPIWONKE KAl OTIO OXETIKI £pELVa dUO MaveTioTnUiwy g ZAoBaKiag.
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1.14 ZKOTIOC MEAETNG

O 0KOTIO¢ TN¢ TTOPOLCOC EPYATiag €ival va €PEVLVNTEl TIAPAYOVTEG TIOU TIpoadlopiouv
TO OLVAMIKO TIOPAYWYNC TNG AYPIAYKIVAPAG O €d0@OC OTIOU N OTABUN TOU LAPOPOPOL
opidovta Kupaivetal amo 1.5 éwg 4 m TNV XPovid EYKATACTOONC KOl TO ETTOUEVO £T0C

(2006-2007). Mo avoAUTIKA :

H emidpaon tng dpdevong ot 2 emimeda (2 motiopata tov Mdalo Tnv Tepiodo ¢
avBo@opiag ae oUYKPION UE TO EEPIKO) EPELVIONKE TIPOKEIUEVOL VA OIATIIOTWOOULE
€AV TO QUTO O¢ OUTO TO £d0@OC XPEIAETal APAELON YIA VO  OTIOKTACEl QUVAUIKO
TIapaywyng

H emidpaon tng Aimavong oe 3 emineda alwtov (0 kg/otp , 8 kg/otp Kot 16 kg/otp.)
EPELVNONKE TIPOKEIWEVOU va SIATIOTWOOUPE TNV PBaoik amoppoenon N amd 1o
OUYKEKPIPEVO €da@og ( oo N pag divel To €dagog KABe xpovo) Tnv emidpacn tou N
oTnV Topaywyn Blogdlag Kol aTtopou, TIC aVAYKEG TOU @UTOU o€ N, Kal TNV TToCOTNTA
Tou N TOU TIEPIEXETONl OTNV Plopada TG CO0OEIAC £TCI WAOTE VO KOTOOGKELAOOULUE

TIPOTAGEIC AiITIAVONG YIO TNV aypIayKIVAPQ.
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2. YNIKA KAI MEGOAOI

2.1 Alaxegipion aypou

Ma 1¢ avaykeg ¢ mopoloag EPELVAC, TIPAYUOTOTIONMONKE éva JIETEC Tteipapa aypol
oTn OuTIK @soaalia (Malaudg, cuvteTayuéveg: 39 025 'N, 22 ° 05 E, alt. 105 M) 11
KOAIEPYNTIKEG TIEPIOdOUC 2006-2007. To £€da@OC TOU TIEIPAUATIKOU aypou gival Baby
yoviho (Opyavikr oucio peyaAltepn omo 1% o€ 0-50 cm) Kal XopakKtnpeidetal wg
Aquic Xerofluvent gOp@wva pe to USDA (1975) éxovtag LTIOYEIo LdPOYOPOia KOVTA
ota 3 PETPA. XpNOIPOTIoINONKE T0 OXEJI0 TWV LTTOdIAIPEPEVWY TEHO)XiwY (spit-plot
design) pe kOpio TOpAyovia TNV dApdsuon (2 €1dwv apdevoelc: 11= &npikég. 12=
apdeLuopEVEG) Kal OguTEPEVOV Ttapdyovia TNV alwtolXo Airavan (3 emimeda: N\=
paptupag, Niv= 8, kot A3= 16 kg N otp'l) oe 4 emavainyelg. To péyebo¢ TOUL
uTtoTEPOYXiov Atav 2x3 m (eik.1). O1 oTopol ¢ ayplaylavapag (cv. Bianco avorio),
omdpOnkav otic 13 AttpiAiov 2006 (50% eugavion 11 nUEPEC apyOTEPA) HE TTIUKVOTNTO
QUTWV 3 ELTA M2 (75 cm x 25 cm). Mpwv amd TN oTopPd PAPPOCONKE BACIKN AiTtavon
5 kg @wao@opou-kKaAiov, kaBwg kal alwto 8 kal 16 kg N otp’l (Aimaopa: 26 % N - 0
% P-0%K +13% S, pye 18,5 % NH4 kat 7,5 % NO3) v oeltepn Xpovid oTiC 28
ATIpIAIOL aKpPIBWC TPV TNV avarttuén avBéwv. H dpdeuan otnv KOAAIEPYEID EYIVE
HECW TTOTiIoPATOC PE otayova. Katd 10 TPWTo £10¢ N KAAMEPYEIQ TIOTIOTNKE GUVONKA
pe 200 mm katd TNV Tepiodo lovAiou-AvyovoTtou (5 €QPOPUOYEC), OTO OEUTEPO £TOC
(2007), n KaAAiEpyela €AaPBe oLVOAIKG 120 mm oe 000 €@POPUOYEC, OTIC 7 KOl 16
Maiou, avrtiotoixa. Ta HETEOPOAOYIKA OedOUEVA OTMWC N TIPOCTUTITOUCO NAIOKI)
OKTIVOBOAIa, n Bepuokpacia agpa, n BPOXOTTIWAN, N OXETIKN uypacia, n taxLTNTA
QVEPOL Kal N Tax0TNTa €EATUIONG, KATOYPAENKOV wploia XPNOIUOTIOIWVTOC Evav
OUTOPOTO PETEWPOAOYIKO OTAOUO, TIOU NTAV EYKATECTNUEVOC OTOV TIEIPAMUOTIKO aypo.
‘OAeG Ol PETPAOEIC KAl TA TIapAaywya dedopEva LTTORANBNKAV oe avAaAucon dlaKUPAVANG

(ANOVA), xpnoluoroiwvtag To GenStat 7th edition.
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MoAapdag 2006-2007

Split-plot(2 *3)

KOplo¢ TIopAyovTag: Apdeuan

apdevopevo (100% ETm)

un opdELOUEVO

oeutepelov Ttapdyovtag: N-o0xo¢ Airtavon

=0 kg N ha"
=80 kg N ha"

=180 kg N ha"

4 emavoANYEI

ZUVOAIKN éktaon: 105070
péyeBog tepayxiovu: 42 ml
Mukvotnta: 0.75 x 0.25

14 oelpég ava TEPAXIO
28 oeIpEC

Eik. 1. Melpapatikd oxedlo

2.2 MeTpnoelg

O1 TTapdpeTPol avamtugng (OYog Tou QUTOU, EISIKN QUAAIKN ETIIQAVEIN KOl OEIKTNG NG
(PUAAIKNC ETIIQAVEIOG) KOl N oOyKplon NG mopaywyn¢ &npng Plopalag avd @uto
(oTéEAEXOC, PBpaxioveg, @UANA KOl Opyava KAPTIOQPOPIOG) € WETETIEITA PETPNOEIC KOO

OAN TNV TEPIod0 aVATITUENG KOl CUYKEKPIPEVO TIC OKOAOUBEC NUEPOUNVIEC !
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2006 2016  3/7 2817 14/8 9/9 15/11
2007 1411 29/1 2113  27/4 6/5 15/5 1/6 19/6 18/7 8/6

Ta deiypota oe KABE GLYKOUION dlaxXwPI(OVIOLCOV OTA ETIIUEPOUC (PUTIKA Opyava Kal
Kataypd@ovtav To BApocg ToUG OToV aypod. XTrn CUVEXEID, Ta dEiypaTa TOTIOOETOVTIOLOaV
age agop&npavtrplo atoug 90 °C PEXPI VA OTIOKTOOLVE aTaBepd Bapn (2-4 NUEPEC) Kal
KATOTIIV Adupave pepog n Coylon tou E&npol Bapoug amo To KABe @utd. H peétpnon g
(PUAAIKNC  €TIIQAVEIOG TIPAYUOTOTIOINONKE HE TOV  OUTOUOTO MPETPNTH  QUAAIKAG
empavelag tomov LI-COR tou gpyaotnpiouv (uoviédo LI- 3000A). H &npavon twv
OEIYUATWY TNG TEAELTOIOC TLYKOUIONCG, TIPAYUATOTIOONKE atoug 70 °C WAOTE va Yivel
TIEPAUTEPW OVAAUCT] TNG GUYKEVTPWOEWC TOL OdWTOL COTO QUTIKO ICTO.

MNa tov TPOCdIoPICUO TOU TIOCOGTOU TWV GCTIOPWV TIOU GUMTIEPIAAUBAvVOVTal OTa
OTIOONKEVUTIKA Opyava (KEQPOAEG) avaAuBOnkav 72 deiyyata (6 petprjosl X 12
ociypota). Kabe @opd Aaupdvoviav PETPNOEIC OTIwG N BACIKN JIAUETPOC TNE KEPAANC,
TO BApPOC TNG KEPOANG, TO BAPOCG Kal 0 APIBUOG TwV OTIOpwY ava Ke@aA. Ta desiyuata
TIOU XPNoIYoTIoINONKAV (KEPOAEC) CUAAEXTNKOV OTIO TOV aypO OTO TEAOC TOU ETICIOU
KUOKAOUL avATITUENCG KOl TOTIOBETNONKOV OE ATIOBNKELTIKO XWPO Yo AlyeC PEPEC ETOI
WOoTE va eEao@aAlcBoly otabepad emimeda vypaaciag Tepi T0 13 % yia TNV KEQAAR Kal
7- 9 % yla TOUC OTIOPOUC.

H @wtoolvBeon MeTpriBnke otov aypd ava ETTTTESO QUAAWVY XPNOIUOTIOIVIAG £Va
QVOIXTO cUaTNUA avtaAAayr¢ TTAnpogopiwv (LC-pro+, ADC, ENGLAND) unxavnua
TO OToi0 €xel PUBMILOPEVN TINYN @OWTOC Kol €EAEPICUO yIio TOV EAeyXO TNG
Bepuokpaciac. Ol PETPNOEIC OUTEC TipayuoatoToonkav 1o Nogufplo. Ta @UAAG
TOTIOBETOVTOVOOV OE PIKPO-OAAAUO EAEYXOU TOU PNXOVAUOTOC, OTIOL KOl €KTRBOoVTOV
o¢ akTivoBoAia (1700 pmoi MV PPFD) yia 15 AeTtd (OOTE VO ICOPPOTINCEL N
AYWYIMOTNTA. KaTtoTtv PEIVOTAV OTASIOKA TO W OTIO0 TO ONMUEI0 PEYIOTOU QWTICHOU
o€ PUNJEVIKO PwTIoP6 0 ptnoi m’2 s'l. Mpiv amo KABe oTtddio YecoAaBolaE Eva XPOVIKO
dldotnNua 5 AEMTIWV  WOTE va  Kotaypoagesi n  pétpnon. H  kabBe  pétpnon
emavoAaupBavotav Tpelg opec. O kabapacg (net) pubuog pwtoclvBeong (A, uiroi C02
m-2 s-1), N PWTOCUVOETIKY TIUKVOTNTA PoN¢ @wTtoviwy (PPFD, Q, ytnoi m' s'), Kat ol

A-Q KAUTIOAEG KOTOOKELACTNKOV OTIO0 OUTEC TIC METPNOEIC. Mapopola pebodoioyia



XPNOIUOTIOINBNKE yIa TNV KOTOOKEULN TWV KAUTIOAWY TIOU TIEPIYPAPOUV PWTOCUVOEDN
Kal TN Beppokpaaia.

3. ATIOTENAEZMATA

3.1 KAIJOTIKG 0edopEV

To ZxAua 1 amelkovidel N MEYIOTN-eAAXIOTN Bepuokpacia aépa Kol T OIGPKEIN
NAIOQAVEIOG OTOV TIEIPAUOTIKO aypO KATA TNV Tepiodo 2006-2007. O XEelMwvAC TOU
2007 nTav 0 BePUOTEPOC KOl ENPOTEPOC TWV TEAEUTAIWV 5 XPOVWV OTNV TIEPIOXN
(dnAadn 7,5 °C 10 2007 évavtl ToU PECOL Opou ¢ 5etiag mou nrave 4,5 °C). MetagL
Avolgng kar Avyouatou to 2007, n nuepnola Bepuokpaaia aépa Kupaivoviav amo
14,8 ¢w¢ 25,9 °C, ev® 0 pubuog e&dtuiong yia v idla Tepiodo ATave PeTagd 4.3 Kal
7.6 mm d"\ Ocov a@opd Tt PpPoxomiwon (amd TV OoTopd CTNV GCULYKOMIdN),

kataypdenkav 420 kai 290 mm, yia To 2006 kai 2007, avTioTtoixa.

120 150 180 210 240 270 300 330 303 60 90 120 150 180 210 240 270 300 330 -
J. Days (2006) J. Days (2007)

>x.1: EAGXI0TEG KOl PEYIOTEG NUEPNTIEG BEPUOKPOTIEG aEpa (aPIOTEPOG Y-AEOVaG) KAl PHEYIOTN

dlapkKela nAlo@avelag (de€10¢ y-Agovag) OToV TIEIPAUOTIKO aypo KOt Tnv Tepiodo 2006-2007.
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3.2 DUAAIKN PWTOCLVOEDT

H oavtamokpion tou pubuol @wToolVBecNC TNC aypIayKIVAPOG OTO QWG KOl OTNn
Bepuokpaoia armelkoviletal oo aXedIdypapua 2. O KaBoPIoUOC OUTWV TWV KOUTTUAWY
gival TIoAD GNUAVTIKOG YIO TO PHOVTIEAO AVATITUENC TWV PUTWV, KABWC TIOAD TTAPAPETPOI
uTIOpOUV va uTtoAoylotolv omo autég (Yin Kol van Laar. 2005). Edw Kpivetal
QTIOPAITNTO VA ToVICB0UV o1 BACIKEC TIANPOEOPIEG TTOU AQUBAVOVTAL OTIO TIC KAPTIOAEG
yla va 1ipoadiopiaBei o puBuog avénong tng Plopdlag. Ol KAUTIVAEG €TidpOONG TOU
QEWTOC £O€IEaV OTI N PWTOCLVOEDT TNG AYPIAYKIVAPACG EQTOCE GE PEYIOTA ETTITIEdA TIAVW
a6 750 pinoi m'2 s'l, kaBwe 0 Péylotoc pubudC agouoiwaong TNG ivag eEaptdtal amod Tn
Bepuokpaaia twv UAwv. Emiong, o1 puBuoi Tng avamvonc diathpnong rrave 1.66 kai
7.78 unioi m'2 s'l otoug 20°C kail 36°C avTioToIXa, VM N OPXIKI KAIGN TNC KAUTTIOANG
(OTTOTEAECUATIKOTNTA PWTOC) NTavVE PeYaAUTEPN aTouC 20°C art'ott atoug 36°C. Ol
KOUTIOAEC BEPUOKPATIOKNAC ammodoang €J€1Eav OTI Ta €TITMEdA TN PWTOCVUVOEDNC NTOV
MEYIOTa ot BepuoKpaacieq 19-23°C umo PEYIOTN OKTIVOPBoAIa (KaBapég NuEPES) Kot 18-
22°C UuTIO TIEPIOPICHEVI OKTIVOBOAIO (UEPEC HE cuvveld). Tépa amd auTEC TIC
BEPUOKPOCTIEC TO OUVAMIKO NTOV XOUNAOTEPO. XTO UTIOOEECTEPO WEPOC N METPNON TNG
(PWTOCOUVOETIKAG IKOVOTNTAC TIEPIOPIOTNKE AOYW TwWV PUBUWYV TwV  EVIUPIKWV
OAANAETIOPACEWY (Ol KIVNTIKEG 1010TNTEC TNG Rubisco e&aptwvial amd 1
Beppokpaacia). H avtidpaon ofuydvwong péow ¢ Rubisco auv&nbnke meplacotepo
amo TNV KapBo&uAiwaon, €101 WOTE N PWTOAVATIVON Va Yivel Tio onuavtikn (cf. Atwell
et ai, 1999). TEAog, @AVNKE OTI N PWTOCUVOEDN o€ BepuoKpaaia KATW Twv 7.5°C €yive
MNOEVIKN KAl TO EDPUMA OUTO OTTOTEAEl Mia KOAN €VOEIEn yia TNV Boaikr Bepuokpaaia

NG AVATITUENC TWV QUTAV.
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Beppokpaaia OMou (5C)

2x.2: Pubudg kabapnc¢ wtoolvOeang Kal BepUOKPACIOKEC KOUTIOAEG TN Cynara cardunculus
TIOU KOAAIEPYEITAl 0NV KeVIPIKA EANGOO 10 2007. H povada PETPNONG ival ol HECEC TIMEG
TWV 5 petprioewyv. Ol KauTOAEC PwTOC Ttapouaidlovial yia 2 Beppokpaaieg (20 kai 36°C,
apIoTEPO OXEDIAYPOUUN) KOl KOUTIOAEC BepUOKpaATiag yia Tpia emimeda @wTtiopol (400, 800

Kat 1600 prtioi m'V; de€10 oxedIdypauua).

3.3 AvATTITLEN KOAAIEPYEIOG

Agv TIOPATNPNONKAV CNUOVTIKEG OAANAETIIOPACEIC PETAED Apdevong Kal alwTtolXou
Aimavong (P>0,05 ) o¢ ommoladnTote omd TIC HPETPOUMEVEG TIOPAPETPOLS KATA TN
SlAPKEIa TOU BAOCTIKOU KUKAOUL. XTa oxnuata 3 Kal 4 arelkovidetal n mpdodog pEaa
OTOV XPOVo TOU DYOUG TOU QUTOD, EIOIKA QUAAIKN ETIQAVEIN, OEIKTNG TNC QUAAIKNAG
eTPAvEIDG, XAwpn Kal &npn Blopgada OTWG OUTEC ETINPEACTNKOV aTO TIC OIAPOPEG
METOXEIPIOEIG.

H dapdeuon kai n Aimavon eixav B€TIKO aAVTIKTLUTIO TOCO OTNV TIAPOYWYI VWG KOl
&npn¢ Bloudlag 6co kal oTnv amodoaon ¢ QUAAIKNACG emiavelag (PO.05, ox. 3 Kal 4).
Metd amo TNV apyn Opxikn @acn avamtueng (pidikn avdamtuén- Mdaiog 2006) n
KOAAIEPYEIQ UTINKE OTO OTAdIO polEtag (TIARPNG KAAuwn tou €ddgouc- lovviog 2006)
KOl OTN OUVEXEIO OVETTTUEE dia TAPWCG KAElOT] @UAAocToIBAada (lovAlog 2006). e
OUTO TO OTAdIO, N KAAAEpPYela €ixe OYog 50 cm, deiktn QUANIKNAG eTugaveiag (LAI)
TePi 10 4,3 Kail ENPo Bapog 4.2 t ha‘l. Ev ouvexeia Kal PEXPI TO HECO TOL ZETTEUPPiou
2006 n KOAAIEPYEIO aLENONKe TepalTéPw o€ DPoc, Blopala, LAL. Or1 puBuoi avamtuéng
QVTOTIOKPIONKaV aTIC eQappoyEC aposuonc. (P<0.05 ay. 3).
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2X. 3: H €&ENIEn tou vYoug aTo XPOvo (a), TNE EI0IKAC QUANIKAC eTTipdvelag (b), Tou deiktn TNC
PULANIKNAC eTTIPAVEINC (C), TO XAwWPO (d), Kal GUVOAIKO ETIIPAVEIOKO Enpd Bapoc (), Tng Cynara
cardunculus, Tou KaAAlEpyoUvTal UTIO TIOTIOTIKEG () N ENPIKEC cuvbnkeg () atov MaAaud
v Tepiodo 2006-2007. H kaBeteg ypapuég dceixvouv 1o LSD, P< 0,05. KaBe anueio

QVTITTPOCWTIEVEL TN HECT TIKI TWV TPIWV ETUTEOWY AWTOU.

Julian Day Julian Day

2x. 4: H €&€NIEn tou LYPoug Tou PUTOD aTo XPOvo (a), Tou deiKTn PUANIKNC eTtipavelag (b), Tou
OULVOAIKOU XAwpoU (c), Kal ¢ oULVOAIKNG &nprig umépyeiag Plopalag (d), ¢ Cynara
cardunculus mou KoAAiepynOnke oe 3 emimeda alwtou N, (-: control; 80 kou : 160 kg N
ha'l) otov MaAaud 10 2007. Kdabeteg umdpeg emionuaivouy LSD pe P< 0,05, kdBe onueio

QVTITIPOCWTIEVEL TNV YECT TIUN TwV 2 ETUMEWV ApdEVONC.
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Mivakag 1: ZuykEvipwan al®wtou, GUVOAIKN TOTIIKN amoppd@nan alwtou N KOl ATIOTEAECHOTIKOTNTA
¢ Xpriong alwtov (NUE) tg Cynara cardunculus mTou KoAAIEpyEiTal otV KEVIPIK EANGSA 1O

2007.Ta oToixgio ava@épovtal aTnv TEAeVTaia delypatoAnyia, Kai gival HETEC TIPEG.

mapoxn N (kg ha'l) Juykevipwon N (%)  OAIkr tpocAnyn N NUE
Stem Heads (kg ha) (kg aerial dm) (kg Nup)'
Apdeuopevo
0 0.40 1.13 203.3 128.0
80 0.50 1.27 254.0 1125
160 0.48 1.47 312.8 100.4

Mn apdeudpevo

0 0.43 1.10 1715 132.8
80 0.50 1.25 235.6 110.9
160 0.50 1.43 298.9 97.7

To @BIVOTIWPO Kal TO XEIMWVA, N ayplayKIVAPO TIOPEPEIVE OTO 010 BAACTIKO OTADIO ME
KATIOIEC dlaKLUAvaelg oTnv Ploudla. H diakOpavon otn Blopdla TpoékuPe Adyw NG
METARANTOTNTOC TWV KOIPIKWY OULVONKWY, 0f TIEPIOdOUG TIAYETOU TO  @QUAAWUA
dNUIWBNKe Kal N Ploudda PewdnKe, evw N KAANEPYEID ETTAVAADE PETA amtd ad&non g
Beppokpaaiag. Katd tv Avolgn tou 2007, otav n Bepuokpaoia Kal n akTivoBoAia
avénonke (ox. 1 Kal 2) n KaAAIEPYEIO avaTtTUXONKe Ue PEYIoTOLG puBUOoLG (250 kait 215
kg ha"l d" yia T apdsvopeveG Kal ENPIKEC KOAAIEPYEIOC, OVTIOTOIXO) HE HEYIOTEC
amodooelg Blopadlag 30.4 kal 27.1 t ha'l yia TI¢ apdeVOPEVEG Kal ENPIKEC UETAXEIPITEIC
avtiotoixa (/*0.00-ox. 3). AutA N TEPI0dOC CUMTTITITEL PE TNV AVENCN TWV ETTAKPIWV
oteAexwv (2.7 cm d"l ), TNV gy@avion taglavoiwv, Kal TNV 0AOKANPwGn Tng avenonc.
Méoa ge auto 1o JIACTNUA, 0 OEiKTNG QUAAIKNCG eTIQAvEIOG LAl £@pTace o€ PEYIOTEG
TINEG 6.9 kal 8.5 (yia Il kai 12, avtiotoixa, P<0,05 , ZX. 3), evw N EIOIKN QUAAIKN
ETUPAVEIN HEIWONKE XWPIC ONUOVTIKEC OlaQOPEC METAED Twv e@apuoywv. ETiong,
ONUOVTIKEC OIOQOPEC METOED TWV EPAPHOYWV OlWTOU EVIOTIICTNKAV YIO TO XAWPO, TO
&Npod Bdpog kal tov deiktn QUAAIKNG eTTipdvelag LAI katd ta péoa Mdaiou péxpl ta
péoa louviouv (P<0,05 , Zx. 4). Tov lovvio Kal tov IoOAIo Tou 2007, n KAAAIEPYEID
TIEPACE aTo TO OTASIO AVATITUENG KAPTIWY, WPIMOVONC KAl yNPOoPoL, oTnV TITWaN Twv
QUAAWV C€ IKAVOTIOINTIKN avoAoyia Enpoul / xAwpol BApoug yio CLYKOUIdN OTa PECO

AuyoUaoTou tou 2007. MEGa O€ QUTO TO XPOVIKO SIACTNUO 1 CUYKEVTPWOT ToU alwTou
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OTO OTEAEXN KOl TIC KEQOAEG Ntave 0.47 kou 1.37 %, aviiotoixa. Bpébnke ot n
MEYIOTN TIPOCANWN alWTou £YIVE GTIC EQAPPOYEG PEYAAWY TIOCOTHTWY aldwtou (312 kg

N ha'l), evo n NUE kupavenke amo 132 €éw¢ 97 kg kgl (v, 1).

3.4 Mapaywyn Blopalag

H ta&avBia ¢ ayplayKivapag Ttapayel TIOAAA Opyova atmmoBnkeuong (KEQPOAEC) JE
peyaAn dlakvpyavon Bapoug (3 €wg 100 g). ‘Otav TPAYUOTOTIOMONKE N ypa@IKA
QTTIEIKOVION NG oXéong BAPouC KEQAAWY HE TO BAPOC TWV GTIOPWVY, TIAPATNPNONKE pia
TIOAU KON €&iocwan yia ta Bdpn Twv KEQAAwV Pe PeyaAo e0pog (R2=0.98 oy. 5a). Auto
TO TIEPIYPOPIKO HOVTEAO MOC OeiXvel OTI N KEQPAAN TIEPIAAUPBAVEL OTIOPOUC POVO €GV
uTtepPaivel  €va  Kpiowo Bdapo¢ (dnA. 3.1 g). Kdmoia AGANO  ONUOVTIKA

aroteAéopata Tou Bpébnkav eival:

1. To Kpioluo BApog KEPAANC PE MEYIOTN avaloyia oTiOpwv ava KEQAAN gival 37+2 g.
2. H péyiotn avadoyia otopwv avd ke@air givan 0.4+0.02.

3. O péyioTtog apIBuog oTIopwY ava KEQOAN] €ival 770.

4. To Bapog XAiwv omopwv Kupaivetal amo 10 €¢w¢ 60 g. (AOYyw Twv dI0QOoPwV GTO
pEyeBOC OTIOPWVY) PE pEaN TN Ta 45 g.

AIELPLUVOVTAC AUTO TO POVTEAO LTIOAOYIOONKE 0 PYECOC OPOC TWV CTIOPWV VA KEPOAN
(ox. 5b) TOL CLUVOAOUL TWV KEPAAWY OVA TETPAYWVIKO PETPO TIOL PETPNONKaV (oUVOAO
~ 32) Kal ylo 0Aou¢ Toug TBavouC cuvduacopolC. Ta atotedéopata £O01€av OTI
UTTAPXEl PIO ONUAVTIKN OAANAETTidOpacn (dpdevon X Aimavon, P=0,03, Zx. 5B) petagy
TOU pdptupa (dnAadn 0,335) Kal TwWV LTIOAOITIWY EPAPUOYWV (dnAadr 0,362 ). AuTtoi
ol OeiKTeg €xouv Xpnalyoroindei otov Tivaka 2 yia Tov TIPOCdIOPICUO TOU OEiKTN
OUYKOMIONG TNG aypIayKIvapag. Katd tn cuykouidr] (to 50% Twv KEPOAWV FTOVE
QVOIXTO, OaXaivio opatd) n CUVOAIKN XAwpn Plouala (u€cog opoc: 38,5 t ha'l ) kal
&npen PBloudla (pécog 6pog : 27,4 t ha'l) emnpedoTnkav GnUAvIIKA amd Tnv apdevacn
Kal ™ Aitavon (mv. 2, P<0.05), eva Ta Enpd amtoBnkKeUTIKA Opyava Kal n omddoan o€
ENPOoUC OTIOPOLC ETINPEACTNKE OTATICTIKA HPOVO aTO TIC EQOPUOYEC alWTou (Tv. 2,
PO.05). H amddoon oe aTeAEXN KOl O€ PIKPA TUMUOTO TOU QUTOU OEV ETTNPEACTNKAV
onuavtika (Tuv.2, P>0.05). Katd Tt ouykopidp Ta @UTA eixav OIO@OPETIKA

OUYKEVTPWON 0€ vypacia (dnA. ol oTtopol: 7- 9 %, 1 KEQPOAAEC: 12- 14 %, Ta OTEAEXN:
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35- 45 %) 0dnywvtag o¢ OIO@OPETIKA OTIOTEAECUATO OO0V OQOPA TOUC OEIKTEC
OUYKOMIONG OTIOpwvY 13 % eK@POCHUEVO ae XAwpr Bacn kol 19 % eKQPACTUEVO OE &npn
Bdon (Mivakag 2). AUTO AVOEEPETAL VIO VO ATIOPELXB00V AaVOACUEVEG CUOXETICEIC [E

GAAEC BIBAIOYPAPIKEG AVAPOPEG.

Metayelprioeic o)

2X. 5: (a): To Bapoc Twv OTIOPWVY OTIWC ETINPEACTNKE Ao Ta SIdQopa BApn TWVATIOBNKEVTIKWY
opyavwv. AlO@OPETIKA aUUBOAO avTIOTOIXOUV g€ dla@OPETIKEC epapuoyeg: NN\ (o), 1{N2 (O),
ITN3 (4), 2N\ (+), I->N2 (m), AAC (A). (b): AvaAoyia Bapoug otdpwy Tipog BAPOC OTTOBNKEVTIKWY
opyavwy (KAIMOKO QUANOOKETING Of TETPOYWVIKA PETpa TIT) OTw¢ emnpeddetal amo TIC
OIOOPETIKEC UETOXEIpioelq (Gpdeuan X Airtavan). Ta SIO@QOPETIKA YPAUMOTO UTIOOEIKVUOUV
OTATIOTIKOUC ONUAVTIKEC Ola@opéc (P =0,03 ). O1 KABETEC YPAUPEG OVTITIPOCWTIELOLV TO

OQAAUO TV JEGWVY Opwv (01 OTIOPOI £XOUV TIEPIEKTIKOTNTA G€ LYpAaTia PEXPL 9%).



Mwv. 2. Aodoan ouotatikwv TN Cynara cardunculus, KAatd TNV TEAIKA guykoudn (6 Auyolatou 2007)
MoAapdg, Kevipikr) EAGOO. Aev TapotnpriBnke Kouio onuaviikr oAANAETidpoacn dapdsuong X
Aitavong.
MetapAntn h P A, V2 P
XAwpo Bapog (t/ha)

OUVOAIKO 36.31 40.79 0.008 34.87 37.4 43.37 0.001

=npo6 Bapog (t/ha)

ZUVOAIKO 26.05 28.68 0.001 2441 27.37 30.32 <0.001
BAaoTo( 12.24 13.84 0.086 12.11 13.13 13.88 0.231
Kopr.opyova 13.81 14.84 0.268 12.30 14.24 16.44 0.005
OTIOPOC 04.90 05.36 0.154 04.24 05.20 05.97 0.004

Noyog (fresh basis)

BAaot6¢ /OUVOAIKO 0.563 0.58 0.561 0.592 0.560 0.563 0.347
Kaprr. opyava

/ZUVOAIKO 0.436 0.419 0.561 0.407 0.440 0.436 0.347
Z1opo¢ / ZUVOAIKO 0.135 0.132 0.701 0.123 0.139 0.138 0.104

Aoyocg (dry basis)
BAaaTOC / GUVOAIKO 0.473 0.481 0.752 0.498 0.477 0.456 0.322
Koprr. opyova

/ZUVOAIKO 0.527 0.519 0.752 0.502 0.523 0.544 0.322
>1opog / ZUVOAIKO 0.187 0.187 0.986 0.174 0.19 0.197 0.090

4. ZIXONIAZMOZX

AuTN epyaacia emiBeRaicvel 1o LYPnNAO duvaplko T Cynara cardunculus yia Blopala
/Kol mapaywyr] omépwv ud MeCOyYeEIOKEC auVOnKeG. H Ttapatnpoluevn amodoan o€
OAIKN &npry ouaoia (24-30 t ha') eival amoé ta vPnAoTepa 1oL €xouv Kataypagei (Foil et
al.,, 1999, Raccuia and Melilli, 2007, Danalatos et al., 2007; Dalianis et ai, 1996;
Gonzales et al., 2004). Aoyw Tn¢ KaBuotepnuévng oTopdc (Atpidlo 2006), n
KOAAIEPYEIO TIOPEUEIVE OTO OTAJI0O TOU PAACTOU OTIO TO KOAOKQipl Tou 2006 pEXPI
VWpPIg¢ TNV avolgn 2007, eve N CUVOAIK KAAAIEQYNTIKN TIEPIOdOG ATav 16 prveq. Auto
OTTIOTEAEI  €va  TIAEOVEKTNUA OTNV  TEAIKI amodoon (AOyw TNC HEYOAUTEPNG
KOAAIEQPYNTIKIG TIEPIOOOL) 0 CUYKPION HE TOV €T OI0 KUKAO QVATITUENC TTOU GLVRBWG

EQPAPUOleTal o€ aLTOU TOU €idoLC KOAAIEPYEIQC META TO OelTEPO €10C. Mo va
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eTuTELXOEl KOA aTtddoon araitovvtal 400 mm Bpoxng 1o ©BIvOTIWwPo Kail v Avoién
Fernandez et al. (2005). Z1nv mepinmtwaor] pag (Enpd aypoteudxia) kataypagnkav 440
mm BpoxoTiwaonc. ZuvAbwe n amodotikoTNTa TNE Xprong vepol (WUE) egetdaletal yia
TIEPAITEPW YVWON OTN METOTPOTIN vEPOU Kal dlogeldiov Tou davBpaka oe Blouada.
‘Exouv avagepBei did@opol TPOTIOl LTIOAOYIOHUOU TN OTIOTEAECUATIKOTNTAC XPNong
vepol (WUE) (Jorgensen kail Schelde, 2001). Ztnv mapoloa €peuva LUTIOAOYIGONKE n
WUE oploBetwvtag v emmi@avelakn Plogdla o€ guvapTtnon HPe 10 VEPO TIOU TOU
TTapaoxEdnke (cLu@wva pe Passioura (2002)). Ta amoteAéouata deixvouv pia WUE
(uTtoAoyiletan Kal n KAion Tou aypotepaxiov) ) 2.7 kai 3.6 g d.m. (kg vepoL)'l yia TI¢
OPOEVOMEVEG KOl U OpOEVLOUEVEG KOAAIEPYEIEC, AVTIOTOIXA, €V N €EATUICT aATIO TO
£00@po¢ BpeEOnKe aTa idla eTiTIEdA YO TA APAELOUEVA KAl ENPIKA aypoTepdaxia (50 mm).
H WUE mou urmoAoyiobnke otnv Topolca €peuva PBPIOKETOI G CUP@WVIA JE
IOTTAVIKEG OnuoolievaelC (AIR2-CT92-1089) yia TV ayplayKIivapa Kal ival KAatd TToAD
VPNAOTEPN YIO GAAEC KOWEG C3 KaAAlEpyeleC (OnA. 1.6 £ 0.4 g kg'l, Jorgensen and
Schelde 2001). H mapatnpoupevn dI0KUPOVON OTn OUCCWPEELON &npeng Blopalag amo
Tov OKtwPplo Tou 2006 péEXPL MapTtiou 2007 o@eiAetal OTIC OIOKLUAVOEIS TNG
Beppokpaaiag (dnA. 1,3 -21,4 °C, péco 6po 9.7 °C) Kal Aoyw 1n¢g dloKLPAvVANg Tou
GUVOAOU TNG NUEPNOING OKTIVOPBoAIag (dnA. 0.4-19 MI m' d'). To axfua 2 ocLOXETI(El
OUTEG TIC METOPANTEC HPE TN @wTooLVBean, e€énywvtag Tnv dlakbuavon tng &npng
Blopalag. Ao Tov ATIpIAIO pEXPL Kol Ta péoa Ttou louviou, n péon nuepnola
Bepuokpaaia tou agpa nrave 21.4°C , Bepuokpagia Tou BPICKETAI GTO KATAAANAO
e0POC yIio TNV @WTooUVOeon ¢ ayplaykivapag (ox. 2b). To KATAAANAO €0pOC
BepuoKkpaaoiag, o€ oUVOLOCGHUO PE TO éVTOVo QWC (Tavw omd 750 pinoi m" s'), Tg
XOUNAEC VUXTEPIVEC Bepuokpaoie (14.8 °C, XAUNAEC OTIWAEIEC OVOTIVONG) KAl TNV
KAEIOT @UANocoTOIBAda (BA. LAl > 5, o OAeg TIC TepIMTwOoElC) €€nyei ta TBava
TTOOOCTA OVATITUENG TIOU TIOPATNPENONKAV KATA T OIAPKEID aUTHAC TNG TIEPIGdOU
(dnAadry 200-250 kg ha'M'l). Ztn PeEAETN autr, 1000 N apdeuan Kal Airavan adwtou,
ETINPENCE ONUOAVTIKA TOV PuBUO OVATITUENG TNC KOAAIEPYEIOG KOl N TEAIKI ATIO000N
(P<0,05 , Zx. 3. 4, mivakag 2). O XaunAotepog pubuGC avarTuéng Kal n amodoon tng
KOAAIEPYEIOC TWV ENPIKWV aypOTEPOXiwV OQEIAETAl TNV LWNAOTEPN BepUOKpaaTia TNG
(PUANOCTOIRAdOC HEIWVOVTAC TNV PWTOCUVOECSN Kal AVEAVOVTOCG TOV PUBUO OVOTIVONC.
ATIO TNV AGAAN TIAELPd, 0 XOWNAOTEPOC PUBUOC OVATITUENC OTO AYPOTEUAXIO XWPIC

Aitavan o@eiAetal otnv avénuévn Nmaon alwtouv AOYw TNG HEYAANE CUCCWPELONG
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OTIOPWV (Va aNUEIWBEL 0TI N ayplayKIVAPO TIAPAYEL TIOANG aTTOONKEVTIKA Opyava, pe 35
% TIEPIEKTIKOTNTA O€ OTIOPO, PAETE €Tmiong Tivoka 2) Kal AOYw TwV BETIKWV
ETUTITWOEWY TOU 0{WTOL OTN PWTooUVOEaN Twv EUAAwV (Gastal kal Lemaire, 2003)
Kol ot SIAPKEIa TNG XAWPNEG QUAAIKNG €TU@AVEING. Mpdyuati, 0T0 TEAOG TOU KUKAOU
OVATITUENC, N CLYKEVTPWON Tou N OTa OTTOBNKELTIKA Opyava (CUUTIEPIAAMPBAVOUEVGIV
TWV OTIOPWV) TIOU HETPAONKE NTav 2,7 @QOPEC LYNAOTEPN ar' OTI OTA OTEAEXN,
OIKOIOAOYWVTOC TNV HEYOAUTEPN aTtaitnon aldwtou NG KOANEPYEIOC KOl TNV
OVWTEPOTNTO TO TIEIPAMATIKA TEUAXIO TIOU OEXONKAV Aitavon o€ OXEOn HE TNV
mopaywyr Blopalag. AuTOC 0 AOYOC EPXETOl OE CUUEWVIO PE TIPONYOUUEVEG EPEVVEC
otnv EAAGdQ, 600V a@Qopad TNV CLYKEVTPWAN alwTou € dIA@opa AAAD PJEPN TOL QUTOU
(Giannoulis, 2008), av Kal N amoOAUTN TIM COULUYKEVIPWONG aldwTou NTAV  KATIWC
vPNAOTEPN (dNAad 0,7 % yia oTeAEXN Kal 1,9 % yla KEQAAEQ) o€ GUYKpIon HE T
oToTEAéOPOTa TN Ttapovoag €peuvag (mv. 1). 'ETol, n OUYKOMION TNV KOTAAANAN
TEPiId0 oUUPAAEL aTNV OTaBEPOTIOINON Twv £TMEdWV alWTOU KOl OTn PBEATiwan g
TIOIOTNTOC TOU TIPOIGVTOG cUP@wva pe Toug Jorgensen kai Schelde (2001). O vynAog
puobuoc amoppopnonc alwtov (170 kg N ha'l o paptupag , to 310 kg N ha'l ato
TEPAXIO PE TIOAD vePO Kal alwTto) TIou PpeBnke o€ aut TNV ToTtoBecia TIBavov va
o@eiAeTal 1000 GTO LYNAG AVOTITUEIOKO OUVOUIKO TIOU TTapPATNPENONKe 10 2007 KaTd
TIPOCEYYION aTIaitnong o€ Alwto 660 Kal KATA TIPOGEYYIOT £QO0dI0guol alWTou aro T0
€da@og (Gastal and Lemaire, 2003). EKTIUNONKE OTIO £OAQPIKEG EPELVEC OTI TO £80(QOG
pTtopei va dwael 90-120 kg N ha'l amd ) didoTaon Twv OpyavIK®y ouoiwv, 50-80 kg
N ha'l mopéxovtal amod Aitavon TIOAAIOTEPWY ETWV TO OTI0i0 AAUPBAVETAl OTASIOKA
KOBW(G 10 PIJIKO cUOTNUO TwV QUTWV EIoXwPEl Babltepa oto £dagog (To BABog Twv
pl{wv PeTPrBnke tov lodvio tou 2007 ota 300 cm) Kal €Tiong AlwTo 01O UTTOAEiUPATA
QUTWV TIOAIOTEPNCG KOAAIEPYEIOG OTO idI0 aypoTeUdxlo. AnPOCIEVCEIC aTIO TNV
loTtavia, avag@épouv pubuolg amoppoEnang alwTtou TG TaENg Twv 125-145 kg N ha'l ,
KATw amo cuvonkeg stress (Fernandez et al., 2006). AauBavovtag vmoyn 1a vPnAd
TTOGOCTA TIPOCANWNG, N CUUTIARPWGN TNE BpEYNC Ba TIPETIEl va Bewpeital armapaitntn
ylo TNV HEYIOTOTIOINGN TwV amodocewv. H oTabepoTioinon ¢ CUYKEVIPWONG TOU
alWTou XPEIAZeTal TIPOCoXn, KaBWC n ayplayyivapa Tapdyel mepimov 7-12 t ha'l oe
UTTIOAEiPpOTa QUAAWV Kal PAactwv (BAeme emiong LAI, ox.3 Kal 4) pe €AAxIoTn
TIEPIEKTIKOTNTO 0€ AlwTo Tou 1.3 % Kal 0,6 %, avtiotolxa. ZTnv JIKN Pag TIEPITITWAN

Tiepimou 95-110 kg N ha'l tpootédnke oto £€da@oc.
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H amoteAeouaTIKOTNTA TNE XPNoNE adwTou TNG ayployKIvapac KUUAVONKE oto 97 £wg
132 kg kg'l 10 oToi0 €ival apKETA LWNAO CE CUYKPION HE GANEC KOIVEC OYPOTIKEC
KaAAIEpyeleg (apapoaorito: 66-111 kg kg"l Beale and Long, 1997, aitdpl: 83-87 kg kg'
', Jorgensen, 2000, mtatata: 73 kg kg'l, Beale and Long, 1997) Kol KATIWE PIKPOTEPN O€
oOyKpIaon PE ELAWON eVEPYEIOKEG KOAAIEPYElEC (MioxavBog: 135-700 kg kg'l, Beale
and Long, 1997, k&vvapn: 169-179 kg kg-I- Flengmark, 2000. kenaf: 117-144 kg kg'l,
OLYYPAQENC OONUOCIELTWY OTOIXEIWV). AUTO EPXETAl O CUP@EWVIO KOTA YEVIKNA
TIPOCEYYIOT HE TO OTI Ol EVEPYEIOKEC KAAAIEPYEIEC £XOUV WNAOGTEPO NUE a1m’ OTI KOIVEC
KOANIEPYEIEG €TIEIDN) KOAMEPYEIEC PE NWNAN TIEPIEKTIKOTNTA Alyvivng-Kuttapivng Kat
XOUNAN TIEPIEKTIKOTNTO OE TEPPO ETIIAEYOVTAI VIO EVEPYEIOKOVE GKOTIOUC.

H amoteAeopatikotnTa TG XPprnong alwtou TN¢ ayplaykivapag gival YIKPOTEPN Ot
OXEON UE TWV EUAWOMV EVEPYEIOKWV KOAAIEPYEIWV AOYW TNC TIOPAYWYNE MIOC MEYAANG
TIOGOTNTOC GTIOPWY TIOU ATIAITEL LYNAOTEPEC EIGPOEC AdWTOV OE OXECN ME TO EUAWOEC
otéaexo¢ (Mivakag 1). ZmOpol OKOAUPOU Eival OIKOVOUIKA TIOAUTIUO TIPOIGVTA TIOU
UTIOPOUV VA XPNOIYOTIoMB00V AUECSA yio TIopaywyr] PIOVTICEA 1| PTIopEl V TIPOCTEDEI
OtV OULVOAIKN Plopdala av&davovtag tn Bepuikn agia (MJ kg'l) tou mpoidviog. H
TIOPOUCO UEAETN TIOPEXEL IO PEBODOAOYIO Yl TOV TIPOCBIOPICUO HE OKpPIBela otnv
0TI0000N G€ GTIOPOULG Pe Bdon 1o BAapog Twv Keaiwv (ZX. 5 Kal Mivakag 2). H Baoikn
SIAPETPOC TNG KEPOANC Ba pmopolaoe eTtiong va xpnaolgoroindei yia tnv agloAdynaon
NG oTdd00NC 0€ OTIOPO KOTeLOEiaV aToV aypd, KOBWC N KPIioiun SIAUETPOC KEPAANC

yla TNV PEYIOTOTIOINGCN TNE avaAoyiag GTIopwy avd KEQOAN LTTOAOyioTnke ota 5.3 cm.
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52YMIMEPAZMATA

H ayplaykivapa gival amo o o TTopaywyikd €idn Tou YTtopolv €UKOAA VO aTI0dWa0ULY
o¢ Blopdla mavw omo 2.5 t/otp ot pecoyelakd D@uypa €dA@nN HE vypacia edA@OLC
OTIWG OUTA TIOU UTIAPYoUV OTn OUTIKN OtcooAia (Kapditoa). H CUUTIANPWUATIKY
AapdeLON MTIOPEI VO AULENOCEL T GUVOAIKN amodoon Kal TNV ormodoan OE€ OTIOP0 NG
ayplaykKivapag, kabwg n alwTtoAirtavan emeépepe avénon 19.5 kal 28.3 % avrtioToixa,
T0 2007. TMepaITEPW OIKOVOMIKI] avAALCHN E€ival OTTaPaitNTIn yiad TOV €AEyX0 NG
OTIOJ0TIKOTNTAG TNC XPNONG OUTWV TWV EI0POWV Yid TO Yyewpyo. Ol TO00 HEYAAEG
OTTI0d0C0EIC UTIO PNOEVIKEG EI0POEC KATOOTOUV TNV AypIOyKIVAPO HE dla@opd TNV TIIo
EVOIOPEPOVOA EVEPYEIOKN KOAANEPYEID YIO TN OTABePn Topaywyn BIOKALGINWY oTNV
EMGda kol oAA0D. AedOpEVOL OTI TO €ACIO TWV OTIOPWV OTIOTEAE T0 4.5 % TN¢
OUVOAIKAG Ttapaywyn¢ ¢ Plouddag TPoKOTITEL OTI N AypIayKIVAPO iGw¢ VO OTTOTEAEI

€VOIO@PEPOLOO KOAAIEPYEID YO TTOPAYWYT] BIOVTICEA OTIC iDIEC TIEPIOXEC.
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AOUKOTIOUAOC  X. «[Mopoucdioon NG KOANEPYEIDG TNG  AyplayKIVAPOG KOl PEAETN  TWV  EVEPYEIAKWOV

KOANEpYEIVATNVY EANGSO», MTuxiokn epyacia TEI HpakAgiou, 2009
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2 TATIOTIKI avdAuaon

GenStat Release 7.1 (PC/Windows XP) 28 February 2008
16:48:54
Copyright 2003, Lawes Agricultural Trust (Rothamsted Experimental
Station)

GenStat Seventh Edition
GenStat Procedure Library Release PL15

1 %CD "C:/Documents and Settings/Sotiris/Oa YaanaoO lid’

2 "Data taken from File: \

-3 C:/Documents and Settings/Sotiris/A5eo(jiaea anaaoBao/anova
cynara 2007/Anova cynara growth 1.2 st palamas 2007.xIs\

-4 "

5 DELETE [Redefine=yes] _ stitle_: TEXT _ stitle__

6 READ [print=*;SETNVALUES=yes] _ stitle__

10 PRINT [IPrint=*] _ stitle_; Just=Left

Data imported from Excel file: C:\Documents and Settings\Sotiris\
\anova
cynara 2007\Anova cynara growth 1.2 st palamas 2007.xls

on: 28-Feb-2008 16:49:11

taken from sheet """"final''’', cells A2:vV25

11 DELETE [redefine=yes]
Cl,1,F,height_10,height_flo, plant_10,no_head, \

12
moist_stem,moist_head,fw_10, dw_stem,dw_head,dw_10,moist_10, seed head,
dw__seed\

13
, Dseed_total, Dhead__total, Dstem_total, Fseed_total, Fhead__ total, Fstem_to
tal

14 UNITS [NVALUES=*

15 FACTOR [modify=yes;nvalues=24;levels=4;reference=Il] CI

16 READ ClI; frepresentation=ordinal

Ildentifier Values Missing Levels
Ci 24 0 4

18 FACTOR [modify=yes;nvalues=24;levels=2;reference=I] |

19 READ 1I; frepresentation=ordinal
Identifier Values Missing Levels
1 24 0 2
21 FACTOR [modify=yes;nvalues=24;levels=3;reference=Il] F

22 READ F; frepresentation=ordinai

Identifier Values Missing Levels
F 24 0 3

24 VARIATE [nvalues=24] height_10
25 READ height_10
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Ildentifier Minimum
height 10 175.0

28 VARIATE [nvalues=24]
29 READ height_flo

Ildentifier Minimum
height flo 130.0

32 VARIATE [nvalues=24]
33 READ plant_10

Identifier Minimum
plant 10 2.667

38 VARIATE [nvalues=24]
39 READ no_head

Ildentifier Minimum
no head 23.00

41 VARIATE [nvalues=24]
42 READ moist stem

Ildentifier Minimum
moist_stem 0.4862

49 VARIATE [nvalues=24]
50 READ moist head

Ildentifier Minimum
moist head 0.8700

53 VARIATE [nvalues=24]
54 READ fw 10

Identifier Minimum
fw_10 24.53

60 VARIATE [nvalues=24]
61 READ dw stem

Identifier Minimum
dw_stem 9.455

68 VARIATE [nvalues=24]
69 READ dw_head

Identifier Minimum
dw head 9.164

73 VARIATE [nvalues=24]
74 READ dw 10

Identifier Minimum
dw_10 18.62

81 VARIATE [nvalues=24]
82 READ moist 10

Mean Maximum
237.9 260.0
height flo
Mean Maximum
163.3 235.0
plant 10
Mean Maximum
3.556 5.333
no head
Mean Maximum
32.25 43.00

moist stem

Mean
0.5945

Maximum
0.7651

moist head

Mean
0.8700

fw_10
Mean
38.55
dw stem
Mean
13.04
dw head
Mean
14.32
dw 10
Mean
27.36

moist 10

Maximum
0.8700

Maximum
48.33

Maximum
19.42

Maximum
20.36

Maximum
35.13

49

Values
24

Values
24

Values
24

Values
24

Values
24

Values
24

Values
24

Values
24

Values
24

Values
24

Missing
0

Missing
0

Missing
0

Missing
0

Missing
0

Missing
0

Missing
0

Missing
0

Missing
0

Missing
0



Minimum
0.1814

Identifier
moist 10

89 VARIATE [nvalues=24]
90 READ seed head

Minimum
0.3235

Identifier
seed head

95 VARIATE [nvalues=24]
96 READ dw seed

Minimum
2.964

Identifier
dw seed

102 VARIATE [nvalues=24]
103 READ Dseed total

Minimum
0.1464

Identifier
Dseed total

110 . VARIATE [nvalues=24]
111 READ Dhead total

Minimum
0.3977

Identifier
Dhead total

118 VARIATE [nvalues=24]
119 READ Dstem total

Minimum
0.3888

Identifier
Dstem total

126 VARIATE [nvalues=24]
127 READ Fseed total

Minimum
0.09830

Identifier
Fseed total

134 VARIATE [nvalues=24]
135 READ Fhead total

Minimum
0.3139

Identifier
Fhead total

142 VARIATE [nvalues=24]
143 READ Fstem total

Minimum
0.4825

Identifier
Fstem total

150
151 "Split-Plot Design.”
152 BLOCK CIl/V/F

153 TREATMENTS I*F

154 COVARIATE

FPROB=yes;
156 Isd,means;

PSE=diff,\

LSDLEVEL=5]

Mean Maximum
0.2879 0.3932
seed head
Mean Maximum
0.3588 0.3854
dw seed
Mean Maximum
5.158 7.594

Dseed total

Maximum
0.2253

Mean
0.1877

Dhead total

Maximum
0.6112

Mean
0.5230

Dstem total

Maximum
0.6023

Mean
0.4770

Fseed total

Maximum
0.1660

Mean
0.1336

Fhead total

Maximum
0.5175

Mean
0.4279

Fstem total

Maximum
0.6861

Mean
0.5721

"No Covariate"
155 ANOVA [PRINT=aovtable,information, effects,means, %.cy;

Dhead_total
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Values
24

Values
24

Values
24

Values
24

Values
24

Values
24

Values
24

Values
24

Values
24

Missing
0

Missing
0

Missing
0

Missing
0

Missing
0

Missing
0

Missing
0

Missing
0

Missing
0

FACT=32



* kgmk  K* - -
. Analysis of variance

Variate: Dhead total

Source of variation d.f
Cl stratum 3
Cl.1 stratum

1 1
Residual

CIl.I.F stratum

F

1.F 2
Residual 12
Total 23
* MESSAGE: the following

Cl 3 1 2 F 2

Cl 3 1 2 F 3

Cl 4 1 2 F 2

*xxx*x Tables of effects *****

Variate: Dhead_total

Fxxxx Cl.l stratum  *****

I response

*Fxxxx Cl.l.F stratum *****

units have

*kkk*x

S.S.

0.016700

0.000466
0.011704

0.006817
0.005729
0.032794

0.074209

-0.082
0.078
0.076

-0.009 s.e.

F effects e.s.e. 0.0185 rep. 8
F 1 2 3
-0.021 0.000 0.021
1.F effects e.s.e. .0261 rep. 4
1 F u —
1 0.022 0.009
2 0.022 -0.009

*k Kk k%
*xx** Tables of means

Variate: Dhead_total
Grand mean 0.523
1 1 2
0.527 0.519

51

m.s.

0.005567

0.000466
0.003901

0.003408
0.002864
0.002733

large residuals.

0.037
0.037
0.037

s.e.
s.e.
s.e.

0.0255

3
0.013
-0.013

rep.

1.43

0.12
1.43

1.25
1.05

12

0.752

0.322
0.381



0.502 0.523 0.544
| F 1 2 3
1 0.4 85 0.536 0.561
2 0.520 0.510 0.526

*** Standard errors of means ***

Table 1 F I
F
rep. 12 8 4
e.s.e. 0.0180 0.0185 0.0279
d. ¥ 3 12 11.60
Except when comparing means with the same level(s)
1 0.0261
d. ¥ 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d 0.0255 0.0261 0.0395
d. ¥ 3 12 11.60
Except when comparing means with the same level(s)
1 0.0370
d. ¥ 12

of

of

*** Least significant differences of means (&% level)

Table 1 F 1
F

rep. 12 8 4
1.s.d 0.0812 0.0570 0.0864
d. ¥ 3 12 11. 60
Except when comparing means with the same level (s
1 0.0805
d. ¥ 12

of

F*xAxxE Stratum standard errors and coefficients of variation *****

Variate: Dhead total

Stratum d. ¥ Ss. e
Cl 3 0.0305
Cl. 1 3 0.0361
ClL L. F 12 0.0523

157 "Split-Plot Design.”
158 BLOCK CIV/V/F

159 TREATMENTS I*F

160 COVARIATE "No Covariate"

161 ANOVA [PRINT=aovtable,information,effects,means, %ocyv;,

FPROB=yes; PSE=diff,\
162 Isd,means; LSDLEVEL=5] Dseed_total

52

cv%

5.8
6.9
10.0

FACT=32



162

*xxxx - Analysis of variance *****

Variate: Dseed total

Source of variation d.f.
Cl stratum 3
Cl.1 stratum

| 1

Residual

CIl.I.F stratum

F 2
1.F 2
Residual 12
Total 23

* MESSAGE: the following units have

Cl 3 12 F 2
Cl 3 12 F 3
Cl 4 12 F 2

**xx* Tables of effects *****

Variate: Dseed total

S. s

0.0020830

0.0000001
0.0010079

0.0022189
0.0020523
0.0044813

0.0118435

-0.0297

0.0310
0.0283

m.s.

0.0006943

0.0000001
0.0003360

0.0011094
0.0010261
0.0003734

0.0137

S. e.
s. e. 0.0137
S. e.

0.0137

FrExXE Cl.l stratumn *****
I response -0.0001 s.e. 0.00748
FxxEx Cl.l.F stratum  *****
F effects e.s .e. 0.00683 rep. 8
F 1 2 3
-0.0129 0.0027 0.0102
I.F effects e .s.e. 0.00966 rep. 4
1 F 1 2 3
1 -0.0131 0.0069 0. 0061
0.0131 -0.0069 -0. 0061
*xxx*x Tables of means *****
Variate: Dseed_total |
Grand mean 0.1877
A "m —
0.1878 0.1877
53

large( residuals.

rep.

2.07

0.00
0.90

2.97

12

0.986

0.090
0.104



0.1748 0.1905 0.1979

1 E 1 2 3
1 0.1618 0.1975 0.2041
2 0.1878 0.1835 0.1917

*** Standard errors of means *7K
Table 1 F |
F
rep. 12 8 4
e.s.e. 0.00529 0.00683 0.00950
d.f. 3 12 13.94
Except when comparing means with the same level(s)
1 0.00966
d.f. 12

*** Standard errors of differences of means ***

Table | F 1
F

rep. 12 8 4
s.e.d. 0.00748 0.00966 0.01343
d.f. 3 12 13.94
Except when comparing means with the same level(s)
| 0.01366
d.f. 12

of

*** | east significant differences of means &% level)

Table 1 F |
F

rep. 12 8 4
l.s.d. 0.02381 0.02105 0.02882
d.f. 3 12 13.94
Except when comparing means with the same level(s)
1 0.02977
d.f. 12

of

FrxA* Stratum standard errors and coefficients of variation *****

Variate: Dseed total

Stratum d.f. s.e.
Cl 3 0.01076
Cl. 1 3 0.01058
CIl.1.F 12 0.01932

163 "Split-Plot Design.”

164 BLOCK CIV/IV/F

165 TREATMENTS I*F

166 COVARIATE "No Covariate"

167 ANOVA [PRINT=aovtable,,information,effects,means,%ocv;

FPROB=yes; PSE=diff,\
168 Isd,means; LSDLEVEL=5] Dstem_total

54

cv%

5.7
5.6
10.3

FACT=32



168

*xxEEA - Analysis of variance *****

Variate: Dstem total

Source of variation d. ¥
Cl stratum 3
Cl.l1 stratum

1 1
Residual

CIl.I.F stratum

F 2
1.F 2
Residual 12
Total 23

* MESSAGE: the following units

0.016700 0.005567
0.000466 0.000466
0.011704 0.003901
0.006817 0.003408
0.005729 0.002864
0.032794 0.002733
0.074209

have large residuals.

Cl 3 1 2 F 2 0.082 s.e. 0.037
Cl 3 1 2 F 3 -0.078 s. e 0.037
Cl 4 1 2 F 2 -0.076 s.e. 0.037
*****x Tables of effects *****

Variate: Dstem_total

FxrAxx Cl.l stratum *****

I response 0 .009 s.e. 0.0255

FAORE QL T F stratum  FrRRx

F effects e.s.e. 0.0185 rep. 8

F 1 2

0.021 0.000

I.F effects e.s.e. 0.0261
| F 1

1 0.022

-0.022

*x*x*x Tables of means *****

Variate: Dstem_total

Grand mean 0.477

A m —=
0.473 0.481

-0.021
rep. 4
2 3
-0.009 -0.013
0.009 0.013
55

1.43

0.12
1.43

1.25
1.05

0.752

0.322
0.381

-

Qy A O



0.498 0.477 0. 456
1 F 1 2 3
1 0.515 0.464 0.439
0.480 0.490 0.474

* kK

*** Standard errors of means

Table 1 F |
F

rep. 12 8 4
e.s.e. 0.0180 0.0185 0.0279
d. ¥ 3 12 11. 60
Except when comparing means with the same level(s)
| 0.0261
d. ¥ 12

*** Standard errors of differences of means ***

Table | F |
F

rep. 12 8 4
s.e.d 0.0255 0.0261 0.0395
d. F 3 12 11.60
Except when comparing means with the same level (s)
1 0.0370
d. ¥ 12

of

of

*** Least significant differences of means (% level)

Table 1 F 1
F

rep. 12 8 4
1. s.d. 0.0812 0.0570 0.0864
d. ¥ 3 12 11.60
Except when comparing means with the same level(s)
| 0.0805
d. f. 12

of

*xAxx Stratum standard errors and coefficients of variation *****

Variate: Dstem total

Stratum d. ¥ s. e
ClI 3 0.0305
Cl. 1 3 0.0361
Cl. L. F 12 0.0523

169 "Split-Plot Design.”
170 BLOCK ClVI/F

171 TREATMENTS I*F

172 COVARIATE "No Covariate"

173 ANOVA [PRINT=aovtable,information,effects, means, %cv;

FPROB=yes; PSE=diff,\
174 Isd,means; LSDLEVEL=5] Fhead_total

56

cv%

6.4
7.6
11.0

FACT=32



174

*xxxx - Analysis of variance *****

Variate: Fhead total

Source of variation d. ¥
Cl stratum 3
Cl.l1 stratum

1 1
Residual

CIl.1.F stratum

F 2
1.F 2
Residual 12
Total 23

* MESSAGE: the following units have

S. s

0.011242

0.001811
0.012771

0.005170
0.002382
0.026766

0.060142

m. s.

0.003747

0.001811
0.004257

0.002585
0.001191
0.002230

s.e. 0.0334

0.02664

3
0.0084

Cl 4 12 F 2 0.0669
**x*x* Tables of effects *****
Variate: Fhead_total
FxxEAE Cl.l stratum  F****
I response -0.0174 s.e.
FxAxx Cl.1.F stratum *****
F effects e.s.e. 0.01670 rep. 8
F 1 2 3
-0.0207 0.0121 0.0086
I.F effects e.s.e. 0.02361 rep. 4
1 F 1 2
1 -0.0140  0.0056
0.0140 -0.0056 -0.0084

****x* Tables of means *****
Variate: Fhead_total
Grand mean 0.4279

A m —
0.4366  0.4192

57

large residuals.

rep.

1. 16
0.53

12

@561

0.347
0.600



0.4072 0.4400
I F 1
1 0.4019

0.4125

*** Standard errors of means

Table |
rep. 12
e.s.e. 0.01883
d. ¥ 3

Except when comparing means wvi
1
d. F.

*** Standard errors of differences of means ***

Table |
rep. 12
s.e.d. 0.02664
d. ¥ 3

Except when comparing means with the same

|
d. f.

*** | east significant differences of means

Table |
rep. 12
1.s.d 0.08477
d. F 3

Except when comparing means with the same

|
d. ¥

0.4364
2 3
0.4542 0.4535
0.4257 0.4193
*
F 1
F
8 4
0.01670 0.02695
12 9.87
th the same level(s) of
0.02361
12
F 1
F
8 4
0.02361 0.03812
12 9.87
level(s) of
0.03340
12
5% level)
F 1
F
8 4
0.05145 0.08508
12 9.87
level(s) of
0.07276
12

*xAxxA Stratum standard errors and coefficients of variation *****

Variate: Fhead total
Stratum d. ¥
Cl 3
Cl.1 3
Cl.lI.F 12
175 "Split-Plot Design."”
176 BLOCK CV/I/F
177 TREATMENTS I*F
178 COVARIATE "No Covariate"
179
FPROB=yes; PSE=diff,\
180 Isd,means; LSDLEVEL=5]

S. e. cv%
0.02499 5.8
0.03767 8 8
0.04723 11.0

ANOVA [PRINT=aovtable,information,effects,means, %cv;

Fseed_total

58
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*kk k%

Analysis of variance

Variate: Fseed total

Source of variation d. ¥ s. s
Cl stratum 3 0.0010038
Cl.1 stratum

| 1 0.0000614
Residual 0.0010283
CIl.1_.F stratum

F 2 0.0013208
l1.F 2 0.0008051
Residual 12 0.0028772
Total 23 0.0070966
* MESSAGE: the following units have

Cl 3 12 F 3 0.0220

***x**x Tables of effects *****

Variate: Fseed_total

Frxxx Cl.l stratumn *****
I response

F*xxxx Cl.1.F stratum *****

F effects e.s.e. 0.00547
F 1 2
-0.0105 0.0058
I.F effects e.s.e. 0.00774
1 F 1
1 -0.0082
0.0082

**xxx*x Tables of means *****

Variate: Fseed_total

Grand mean 0.1336

A
0.1352

A ——=
0.1320

-0.0032 s.e.

rep. 8

3
0.0047

rep. 4
2

0.0044
-0.0044

59

m. s.

0.0003346

0.0000614
0.0003428

0.0006604
0.0004026
0.0002398

s.e. 0.0109

0.00756

3
0.0038

-0.0038

large residuals.

rep.

0.18
1.43

2.75
1.68

12

0.701

0.104
0.228



0.1231 0.1394 0.1383

1 = 1 2 3
1 0.1166 0.1454 0.1436
0.1297 0.1334 0.1329

* * *
*** Standard errors of means

Table | F |
F

rep. 12 8 4
e.s.e. 0.00534 0.00547 0.00828
d.f. 3 12 11.59
Except when comparing means with the same level (s)
1 0.00774
d.f. 12

*** Standard errors of differences of means ***

Table 1 F 1

F
rep. 12 8 4
s.e.d. 0.00756 0.00774 0.01171
d.f. 3 12 11.59
Except when comparing means with the same level(s)
| 0.01095
d.f. 12

*** | east significant differences of means (5% level)

Table | F 1
F

rep. 12 8 4
I.s.d. 0.02405 0.01687 0.02561
d.f. 3 12 11.59
Except when comparing means with the same level(s)
1 0.02386
d.f. 12

of

of

of

*xx

*x*xx Stratum standard errors and coefficients of variation *****

Variate: Fseed total

Stratum d.f. Ss. e
ClI 3 0.00747
Cl . 1 3 0.01069
CIl.1.F 12 0.01548

181 "Split-Plot Design.”
182 BLOCK CI/I/F

183 TREATMENTS I*F

184 COVARIATE "No Covariate"

185 ANOVA [PRINT=aovtable,information,effects,means, %.cy;

FPROB=yes; PSE=diff,\
186 Isd,means; LSDLEVEL=5] Fstem_total

60

FACT=32



186

*xxxEx - Analysis of variance *****

Variate: Fstem_ total
Source of variation
Cl stratum

Cl. 1 stratum

1

Residual

CIl.I.F stratum

F

1.F

Residual

Total

* MESSAGE: the following

Cl 4 12 F 2

*xxx*x Tables of effects *****

Variate: Fstem_total

. F

12

23

units have

S. s

0.011242

0.001811
0.012771

0.005170
0.002382
0.026766

0.060142

-0.0669

0.0174 s.e.

FrxxEE Cl.1 stratum *****
I response
F*xxxx Cl.1.F stratum *****

F effects e.s.e. 0.01670

F 1

2

0.0207 -0.0121

I.F effects e.s.e. 0.02361

1

1 0.0140
-0.0140

**xx* Tables of means *****

Variate: Fstem_total

Grand mean 0.5721

A m —
0.5634  0.5808

rep. 8

3

-0.0086

rep. 4

2

m. s.

0.003747

0.001811
0.004257

0.002585
0.001191
0.002230

large residuals.

s.e. 0.0334

0.02664

3

-0.0056 -0.0084

0.0056

61

0.0084

0.88

0.43
1.91

1.16
0.53

12

0.561

0.347
0.600



0.5928 0.5600 0.5636

| F 1 2 3
0.5981 0.5458 0.5465
2 0.5875 0.5743 0.5807

*** Standard errors of means

Table I F 1
F

rep. 12 8 4
e.s.e. 0.01883 0.01670 0.02695
d. F 3 12 9.87
Except when comparing means with the same level(s)
1 0.02361
d. F 12

*** Standard errors of differences of means ***

Table 1 F 1
F

rep. 12 8 4
s.e.d. 0.02664 0.02361 0.03812
d. ¥ 3 12 9.87
Except when comparing means with the same level(s)
1 0.03340
d. ¥ 12

of

of

*** | east significant differences of means &% level)

Table 1 F 1
F

rep. 12 8 4
1.s.d. 0.08477 0.05145 0.08508
d. F 3 12 9.87
Except when comparing means with the same level (s)
1 0.07276
d.f 12

F*xAXX Stratum standard errors and coefficients of variation

Variate: Fstem total

Stratum d.f. s. e
Cl 3 0.02499
Cl. 1 3 0.03767
ClL L F 12 0.04723

187 "Split-Plot Design."

188 BLOCK CIl/I/F

189 TREATMENTS I*F

190 COVARIATE "No Covariate"

191 ANOVA [PRINT=aovtable,information,effects,means,%ocv;

FPROB=yes; PSE=diff,\
192 Isd,means; LSDLEVEL=5] dw_10

62

of

E

cv%

4.4
6.6
8.3

FACT=32



192

*xAxAx - Analysis of variance *****

Variate: dw 10

Source of variation d.f S. s. m.s.
Cl stratum 3 53.226 17.742
Cl.1 stratum

1 1 41.329 41.329
Residual 3 0.843 0.281

CIl.I.F stratum

F 2 139.573 69.787
1.F 2 1.219 0.609
Residual 12 62.001 5.167
Total 23 298.191

* MESSAGE: the following units have large residuals.

Cl 4 11 1 3.30 s.e. 1.61

***x** Tables of effects *****

Variate: dw_10

FHAEE Cl.l stratum  *****
I response 2.62 s.e. 0.216
Fxxxx Cl.I.F stratum *****

F effects e.s.e. 0.804 rep. t

-2.95 0.00 2.95

I.F effects e.s.e. 1.137 rep.

1 F 1 2 3
1 0.31 0.09 0.22
0.31 -0.09 _0.22

***x*x*x Tables of means *****
Variate: dw_10
Grand mean 27.36

a m —=
26.05 28.68

63

63.14

147.09
0.05

13.51
0.12

rep. 12

0.001

<.001
0.890



24.41 27.37 30.32

| F 1 2 3
22.79 26.14 29.23
26.03 28.59 31.41

*** Standard errors of means ***

Table 1 F 1
F
rep. 12 8 4
e.s.e. 0.153 0.804 0.940
d._f. 3 12 12.62
Except when comparing means with the same level(s) of
1 1.137
d.f. 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d. 0.216 1.137 1.330
d._f. 3 12 12.62
Except when comparing means with the same level(s) of
1 1.607
d.f. 12

*** | east significant differences of means (% level) ***

Table F |
F
rep. 12 8 4
1.s.d. 0.689 2.476 2.882
d.f. 3 12 12.62
Except when comparing means with the same level(s) of
1 3.502
d.f. 12

F*xAxA Stratum standard errors and coefficients of variation *****

Variate: dw 10

Stratum d.f. s.e. cv%
ClI 3 1.720 6.3
Cl. 1 3 0.306 1.1
Cl.I1.F 12 2.273 8.3

193 "Split-Plot Design.”

194 BLOCK CVI/F

195 TREATMENTS I*F

196 COVARIATE "No Covariate"

197 ANOVA [PRINT=aovtable,information,effects,means, %cv; FACT=32
FPROB=yes; PSE=diff,\

198 Isd,means; LSDLEVEL=5] dw_head

64



) ) * Kk k ok
Analysis of variance

Variate: dw head
Source of variation d.f. sS.s m.s v.r
Cl stratum 3 8.973 2.991 0.86
Cl.1 stratum
1 1 6.359 6.359 1.84
Residual 3 10.376 3.459 0.88
CIl.l1.F stratum
F 2 68.636 34.318 8.76
1.~ 2 6.313 3.157 0.81
Residual 12 47.032 3.919
Total 23 147.690
* MESSAGE: the following units have large residuals.
Cl 3 12 F 2 -3.19 s.e. 1.40
Cl 3 12 F 3 3.04 s.e. 1.40
****x*x Tables of effects *****
Variate: dw_head
FArxxx Cl.l stratum F****
I response 1.03 s.e. 0.759 rep. 12
Fxxxx ClI.F stratum *****
F effects e.s.e. 0.700 rep. 8
F 1 2 3
-2.03 -0.08 2.11
I.F effects e.s.e. 0.990 rep. 4
1 F 1 2 3
1 -0.72 0.27 0.45
0.72 -0.27 -0.45

**xxx*x Tables of means *****

Variate: dw_head
Grand mean 14.32
m —m —
13.81 14.84

65

F pr.

0.268

0.005
0.470



12.30 14.24 16.44
1 F 1 2 3
11.06 13.99 16.37
13.53 14.49 16.50
*** Standard errors of means *kk
Table | F 1
F
rep. 12 8 4
e.s.e. 0.537 0.700 0.970
d.f. 3 12 14.01
Except when comparing means with the same level (s) of
1 0.990
d.f. 12
*** Standard errors of differences of means ***
Table | |
F
rep. 12 4
s.e.d. 0.759 0.990 1.372
d.f. 3 12 14.01
Except when comparing means with the same level (s) of
1 1.400
d.f. 12
*** | east significant differences of means (% level) ***
Table 1
F
rep. 12 4
1. s.d. 416 2.157 2.943
d.f. 3 12 14.01
Except when comparing means with the same level(s) of
| 3.050
d.f. 12

*xxAX Stratiim standard errors and coefficients of variation *****

ANOVA [PRINT=aovtable,information,effects,means, %cyv;

Variate: dw head

Stratum d.f
Cl 3
Cl. 1 3
Cl.l1.F 12
199 "Split-Plot Design."”
200 BLOCK CVI/F

201 TREATMENTS I*F

202 COVARIATE "No Covariate"
203

FPROB=yes; PSE=diff,\

204 Isd,means; LSDLEVEL=5]

dw_seed
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0.706
1.074
1.980

cv%

4.9
7.5
13.8

FACT=32



*xxxx Analysis of variance ***

Variate: dw_seed

Source of variation d.f. S.Ss
Cl stratum 3 1.4511
Cl.1 stratum

1 1 1.1861
Residual 3 0.9901
CIl.1.F stratum

E 2 11.5354
1.F 2 1.6816
Residual 12 7.4859
Total 23 24.3301

* MESSAGE: the following units have large residuals.
Cl 3 12 F 2 -1.17 s.e. 0.56

Cl 3 12 F 3 1.21 s.e. 0.56
*xxxx Tables of effects *****

Variate: dw_seed

Fxxxx Cl.l stratum  *****

I response 0.44 s e 0.235 rep.

*xrxxx Cl.l.F stratum > ****

F effects e.s.e. 0.279 rep. 8
F A —= 3
-0.87 0.04 0.83
I.F effects e.s.e. 0.395 rep. 4
1 F 1 2
1 -0.37 0.18
0.37 -0.18

*xx*x*x Tables of means *****

Variate: dw_seed
Grand mean 5.16
m —m —
4.94 5.38

67

0.4837

1.1861
0.3300

5.7677
0.8408
0.6238

0.19
-0.19

1.47

3.59
0.53

9.25
1.35

12

0.154

0.004
0.296



4.29 5.19 5.99
1 F 1 2 3
1 3.69 5.15 5.96
4.89 5.23 6.02
* k%

*** Standard errors of means

Table 1 F |
F
rep. 12 8 4
e.s.e. 0.166 0.279 0.363
d. ¥ 3 12 15
Except when comparing means with the same level(s) of
1 0.395
d. ¥ 12
*** Standard errors of differences of means ***
Table | 1
F
rep. 12 8 4
s.e.d. 0.235 0.395 0.513
d.f. 3 12 15
Except when comparing means with the same level (s) of
1 0.558
d.f. 12

*** Least significant differences of means (% level) ***

Table 1 F |
F
rep. 12 8 4
i.s.d. 0.746 0.860 1.093
d.f. 3 12 15
Except when comparing means with the same level (s) of
I - 1.217
d.f. 12

*xAxxE Stratum standard errors and coefficients of variation *****

Variate: dw seed

Stratum d.f. s. e cv%
ClI 3 0.284 5.5
Cl. 1 3 0.332 6.4
CIl.I.F 12 0.790 15.3

205 "Split-Plot Design.”

206 BLOCK Cl/I/F

207 TREATMENTS I*F

208 COVARIATE "No Covariate"

209 ANOVA [PRINT=aovtable,information,effects,means, %cv; FACT=32
FPROB=yes; PSE=diff,\

210 Isd,means; LSDLEVEL=5] dw_stem
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210

**xxx  Analysis of variance

E

Variate: dw stem

Source of variation d.f S.s. m. s
Cl stratum 3 44.080 14.693
Cl.l1 stratum

I 1 15.265 15.265
Residual 7.204 2.401
CIl.I.F stratum

F 2 12.585 6.292
1.F 2 2.016 1.008
Residual 12 45.430 3.786
Total 23 126.580

* MESSAGE: the following units have large residuals.
Cl 4 12 F 3 3.02 s.e. 1.38

**x*x* Tables of effects *****

Variate: dw_stem

FHrxxEE CIl.l stratum  *****

I response

F*xxxx Cl.l.F stratum *****

F effects e.s.e. 0.688
F 1 2
-0.93 0.09
I.F effects e.s.e. 0.973
| F 1
1 0.41
-0.41

***x*x* Tables of means *****

Variate: dw_stem
Grand mean 13.04
| 1 2
12.24 13.84
F 1 2

1.60 s.e. 0.633
rep. 8
3
0.84
rep. 4
2 3
-0.18 -0.23
0.18 0.23
3

69

rep.

6.36
0.63

1.66
0.27

12

0.086

0.231
0.771



12.11 13.13 13.88
1 F 1 2 3
11.73 12.15 12.86
12.50 14.11 14.90
*** Standard errors of means
Table | F 1
F
rep. 12 8 4
e.s.e. 0.447 0.688 0.912
d. ¥ 3 12 14.85
Except when comparing means with the same level(s) of
1 0.973
d. F 12
*** Standard errors of differences of means ***
Table I F |
F
rep. 12 8 4
s.e.d. 0.633 0.973 1.289
d. ¥ 3 12 14 . 85
Except when comparing means with the same level(s) of
1 1.376
d. F 12
*** Least significant differences of means (% level) ***
Table | F |
F
rep. 12 8 4
1.s.d 2.013 2.120 2.750
d. ¥ 3 12 14.85
Except when comparing means with the same level(s) of
1 2.998
d. ¥ 12
~=~~~~ Stratum standard errors and coefficients of variation *****
Variate: dw stem
Stratum d. ¥ S. e cv%
Cl 3 1.565 12.0
Cl.1 3 0.895 6.9
ClL L. F 12 1.946 14 .9
211 "Split-Plot Design."
212 BLOCK CV/I/F
213 TREATMENTS I*F
214 COVARIATE "No Covariate”
215 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\
216 Isd,means; LSDLEVEL=5] fw 10
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*xxxx Analysis of variance *****

Variate: fw 10

Source of variation d. ¥ Ss. s
Cl stratum 3 64.44
Cl.1 stratum

1 1 120.60
Residual 9.08
CIl.I.F stratum

F 2 305.36
1.F 2 9.60
Residual 12 151.16
Total 23 660.25

**x*x* Tables of effects *****

Variate: fw_10

FxExxE Cl.l stratum *****

I response 4.48 s.e.
FxFAEx ClI.F stratum > ****
F effects e.s.e. 1.255 rep. 8

F 1 2 3

-3.68 -1.15 4.83

I.F effects e.s.e. 1.775 rep. 4

1 F 1 2

1 -0.89 0.51

2 0.89 -0.51

***x*x Tables of means *****

Variate: fw_10
Grand mean 38.55
A a —=
36.31 40.79
F 1 2 3
34.87 37.40 43.37
| F 1 2
1 31.73 35.67
38.00 39.13

71

21.48

120.60
3.03

152.68
4.80
12.60

0.710

0.38
-0.38

41.52
45.23

rep.

39.86
0.24

12.12
0.38

12

0.008

0.001
0.691



*** Standard errors of means ***

Table |

rep. 12 8 4

e.s.e. 0.502 1.255 1.533

d.f. 3 12 14.23

Except when comparing means with the same level(s) of
1 1.775
d.f. 12

*** Standard errors of differences of means ***

Table 1 F I
F
rep. 12 8 4
s.e.d. 0.710 1.775 2.169
d.f. 3 12 14.23
Except when comparingmeans with the same level(s) of
1 2.510
d.f. 12

Least significant differences of means % level) ***

Table I F |
F
rep. 12 8 4
I.s.d. 2.260 3.867 4.644
d.f. 3 12 14.23
Except when comparing means with the same level(s) of
1 5.468
d.f. 12

*xxAX Stratum standard errors and coefficients of variation *****

Variate: fw 10

Stratum d.f. s. e cv%
ClI 3 1.892 4.9
Cl. 1 3 1.004 2.6
ClL1.F 12 3.549 9.2

217 "Split-Plot Design.”

218 BLOCK CV/I/F

219 TREATMENTS I*F

220 COVARIATE "No Covariate"

221 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

222 Isd,means; LSDLEVEL=5] height_10
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+4'k Analysis of variance

Variate:

Source of variation

Cl stratum

Cl.1 stratum
1
Residual

Cl.I.F stratum
F

1.F

Residual

Total

* MESSAGE: the following units have

Cl 2 11

height_10

kkkkk

d.f S. s.
3 787.2

1 888.2

3 549.8

2 1468.1

2 21.6

12 3359.0
23 7073.8

-33.2

.e.

***x*x* Tables of effects *****

Variate: height_10

FrREEX CIl.l stratum  *x***

I response 12.2 s.e.

Fxxxx CIl.I.F stratum *****

F effects e.s.e. 592 rep. 8
F 1 2 3

-11.0 5.0 6.1

I.F effects e.s.e. .37 rep. 4
1 F A =
1 -0.8 -0.5
2 0.8 0.5

**x*x* Tables of means “k™kk

Variate: height_10
Grand mean 237.9
| 1 2
231.8 244.0
F 1 2 3

73

5.563

1.3
-1.3

262.4

888.2
183.3

734.0
10.8
279.9

large residuals.

11.8

1.43

4.85
0.65

2.62
0.04

12

0.115

0.114
0.962



226.9 242.9 244.0

I F 1 2 3
1 220.0 236.2 239.2
233.8 249.5 248.8

*** Standard errors of means ***

Table F 1
F
rep. 12 8 4
e.s.e 3.91 5.92 7 87
d. ¥ 3 12 14 80
Except when comparing means with the same level(s) of
1 8.37
d.f 12
*** Standard errors of differences of means ***
Table I F 1
F
rep. 12 8 4
s.e.d 5.53 8.37 11.13
d. ¥ 3 12 14.80
Except when comparing means with the same level(s) of
1 11.83
d. ¥ 12

*** Least significant differences of means (% level) *kk

Table 1 F 1
F
rep. 12 8 4
1.s.d 17.59 18.23 23.75
d.f 3 12 14.80
Except when comparing means with the same level(s) of
1 25.78
d.f. 12

*Hxxxx Stratum standard errors and coefficients of variation *****

Variate: height_10

Stratum d.f. s. e cv%
ClI 3 6.61 2.8
Cl.1 3 7.82 3.3
Cl.1.F 12 16.73 7.0

223 "Split-Plot Design.”

224 BLOCK CVI/F

225 TREATMENTS I*F

226 COVARIATE "No Covariate"”

227 ANOVA [PRINT=aovtable,information,effects,means, %cv; FACT=32
FPROB=yes; PSE=diff,\

228 Isd,means; LSDLEVEL=5] height_flo
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& k4

i Analysis of variance

Variate: height flo

Source of variation d. S. s m. s.
Cl stratum 3 562.5 187.5
Cl. I stratum

| 1 782.0 782.0
Residual 3 1707.1 569.0

CIl.I.F stratum

F 2 25.1 12.5
1.F 2 571.6 285.8
Residual 12 6286.7 523.9
Total 23 9935.0

* MESSAGE: the following units have large residuals.
Cl 2 11 1 42.3 s.e. 16.2

Cl 4 11 1 -33.7 s.e. 16.2
***xx Tables of effects <k«

Variate: height flo

FxxxEx Cl.l stratum *****

I response -11..4 s.e. 9.74 rep.

FxxAE CIl.1.F stratum *****
F effects e.s.e. 8.09 rep. 8

F a —= 3
0.5 1.0 -1.4

I.F effects e.s.e. 11.44 rep. 4

1 F 1 2 3
1 5.5 0.8 -6.3
2 5.5 -0.8 6.3

**xx*x Tables of means *****
Variate: height_flo

Grand mean 163.3

169.0 157.6
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1.37
1.09

0.02
0.55

12

0.326

0.976
0.593



163.8 164.2 161.9

1 F 1 2 3
1 175.0 170.8 161.2
152.5 157.8 162.5

*** Standard errors of means * *

Table 1 F 1
F
rep. 12 8 4
e.s.e. 6.89 8.09 11. 61
d. ¥ 3 12 13.11
Except when comparing means with the same level(s)
| 11.44
d. ¥ 12
*** Standard errors of differences of means ***
Table I F 1
F
rep. 12 8 4
s.e.d. 9.74 11.44 16.42
d. F. 3 12 13.11
Except when comparing means with the same level.(s)
1 16.18
d. F 12

*** Least significant differences of means (G% levs

Table | F |
F
rep. 12 8 4
1.s.d 30.99 24.94 35.43
d. ¥ 3 12 13.11
Except when comparing means with the same level(s) of
| 35.26
d. F 12

*xxAx Stratum standard errors and coefficients of variation *****

Variate: height_flo

Stratum d. ¥ s e cv%
ClI 3 5.59 3.4
Cl. 1 3 13.77 8.4
CIl.I1.F 12 22.89 14.0

229 "Split-Plot Design.”

230 BLOCK Cl/V/F

231 TREATMENTS I*F

232 COVARIATE "No Covariate"

233 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32;
FPROB=yes; PSE=diff,\

234 Isd,means; LSDLEVEL=5] moist 10
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*xxxk - Analysis of variance *****

Variate: moist 10

Source of variation d. S. s m. s .
Cl stratum 3 0.002883 0.000961
Cl.1 stratum
1 1 0.001632 0.001632
Residual 0.007033 0.002344
CIl.lI.F stratum
F 2 0.005801 0.002901
1.F 2 0.000905 0.000453
Residual 12 0.022319 0.001860
Total 23 0.040573
* MESSAGE: the following units have large residuals.
Cl 4 11 F 2 -0.0684 s.e. 0.0305
****x*x Tables of effects *****
Variate: moist_10
FrAxx Cl.l stratum *****
I response 0.0165 s.e. 0.01977 rep.
FHAAE Cll.F stratum *****
F effects e.s.e. 0.01525 rep. 8
F 1 2 3
0.0085 -0.0218 0.0133
I.F effects e.s.e. 0.02156 rep. 4
1 F 1 2 3
1 -0.0086 0.0052 0.0034
0.0086 -0.0052 -0.0034

***x** Tables of means *****

Variate: moist_10

Grand mean 0.2879
0.2797 0.2962
F 1 2
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V.

0.41

0.70
1.26

1.56
0.24

12

F pr.

0.465

0.250
0.788



0.2964 0.2661 0.3013

I F 1 2 3
1 0.2795 0.2631  0.2964
2 0.3133 0.2691  0.3061

*** Standard errors of means ***

Table 1 F 1
F
rep. 12 8 4
e.s.e. 0.01398 0. 01525 0.02248
d.f. 3 12 12.32
Except when comparing means with the same level(s)
1 0.02156
d.f. 12
*** Standard errors of differences of means ***
Table I F 1
F
rep. 12 8 4
s.e.d. 0.01977 0.02156 0.03179
d.f. 3 12 12.32
Except when comparing means with the same level(s)
1 0.03050
d.f. 12

of

of

Least significant differences of means % level)

Table 1 F |
F

rep. 12 8 4
I.s.d. 0.06291 0.04698 0.06907
d.f. 3 12 12.32
Except when comparing means with the same level(s)
1 0.06644
d.f. 12

of

*xxAx Stratum standard errors and coefficients of variation *****

Variate: moist 10

Stratum d.f. Ss. e
ClI 3 0.01266
Cl. 1 3 0.02795
ClL 1L F 12 0.04313

235 "Split-Plot Design."
236 BLOCK CVIU/F

237 TREATMENTS I*F

238 COVARIATE "No Covariate"”

239 ANOVA [PRINT=aovtable,information,effects,means,%bocv;

FPROB=yes; PSE=diff,\
240 Isd,means; LSDLEVEL=5] moist _head
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cv%

4.4
9.7
15.0

FACT=32;



240

*x*xxx Analysis of variance *****

Variate: moist head

Source of variation d. ¥ S. s m. s
Cl stratum 3 0. 0
Cl.1 stratum

| 1 0. 0
Residual 3 0. 0

CIl.1.F stratum

F 2 0. 0
I.F 2 0. 0
Residual 12 0. 0
Total 23 0.

*xxxx Tables of effects *****

Variate: moist_head

FxxxE Cl.l stratum  *x*x**

I response 0.00 s.e. 0.000 rep. 12
Frxxx Cl.l.F stratum  *****

F effects e.s.e. 0.000 rep. 8

0.00 0.00 0.00

I.F effects e.s.e. 0.000 rep. 4

1 3
1 0.00 0.00 0.00
2 0.00 0.00 0.00

***x*x* Tables of means *****
Variate: moist_head
Grand mean 0.87

A m ——=

0.87 0.87
F 1 2 3

0.87 0.87 0.87
1 F 1 2 3
1 0.87 0.87 0.87
2 0.87 0.87 0.87
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* k%
+ ndard errors of means

1 F |

F

12 8 4

* * *
0.000 0.000 0.000

+andard errors of differences of means ***

| F |

F

12 8 4

k * «
0.000 0.000 0.000

ast significant differences of means (% level)

1 F 1
F

12 8 4

* k o«
0.000 0.000 0.000

2

Stratum standard errors and coefficients of variation *****

te: moist head

um d. F. s. e.
3 0.000
3 0.000
F 12 0.000

"Split-Plot Design.”
SLOCK CVI/F

TREATMENTS I*F
COVARIATE "No Covariate"

ANOVA [PRINT=aovtable,information,effects,means, %ocyv;

ves; PSE=diff, \
Isd,means; LSDLEVEL=5] moist_stem

cv%

o o

FACT=32
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*xxxk Analysis of variance *****

Variate: moist_stem

Source of variation d. ¥ S.S. m. s.
Cl stratum 3 0.009199 0.003066
Cl.l1 stratum

1 1 0.003006 0.003006
Residual 3 0.011879 0.003960

CIl.I.F stratum

F 2 0.015392 0.007696
1.F 2 0.003930 0.001965
Residual 12 0.058633 0.004886
Total 23 0.102039

* MESSAGE: the following units have large residuals.
Cl 4 11 F 2 0.113 s.e. 0.049

Cl 4 11 F 3 -0.101 s.e. 0.049
*xxxx Tables of effects ****=*

Variate: moist_stem

FxxAX Cl.l stratum  ***x**

I response -0.022 s.e. 0.0257 rep.

F*xxExx Cl.l.F stratum *****

F effects e.s.e. 0.0247 rep. 8

-0.003 0.032 -0.030

I.F effects e.s.e. 0.0350 rep. 4

1 F 1 2 3
1 0.018 -0.007 -0.011
-0.018 0.007 0.011

**xx*x Tables of means “*k-kk

Variate: moist_stem

Grand mean 0.594

A "m —=
0.606 0.583
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0.76
0.81

1.58
0.40

12

0.448

0.247
0.678



0.592 0.627 0.565
1 F 1 2 3
1 0.621 0.631 0.566
0.562 0.623 0.564

* *

*** Standard errors of means

Table | F 1
F
rep. 12 8 4
e.s.e. 0.0182 0.0247 0.0338
d.f. 3 12 14.30
Except when comparing means with the same level(s) of
1 0.0350
d.f. 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d. 0.0257 0.0350 0.0478
d.f. 3 12 14.30
Except when comparing means with the same level(s) of
| 0.0494
d.f. 12

* k%
*** | east significant differences of means (&% level)

Table | F 1
F
rep. 12 8 4
1.s.d 0.0818 0.0762 0.1024
d.f. 3 12 14.30
Except when comparing means with the same level(s) of
1 0.1077
d.f. 12

*xAxE Stratum standard errors and coefficients of variation *****

Variate: moist stem

Stratum d.f. Ss. e cv%
ClI 3 0.0226 3.8
Cl 1 3 0.0363 6.1
CIl.I.F 12 0.0699 11.8

247 "Split-Plot Design."

248 BLOCK CVI/F

249 TREATMENTS I*F

250 COVARIATE "No Covariate"”

251 ANOVA [PRINT=aovtable,information, effects,means, %cv; FACT=32
FPROB=yes; PSE=diff,\

252 Isd,means; LSDLEVEL=5] no_head
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**xxxx Analysis of variance *****

Variate: no head

Source of variation d.f. Ss. s. m.s. V. r.
Cl stratum 3 54.83 18.28 0.55
Cl.1 stratum

| 1 0.00 0.00 0.00
Residual 3 100.33 33.44 1.12

CIl.I.F stratum

F 2 52.75 26.38 0.88
1.F 2 27.25 13.62 0.46
Residual 12 359.33 29.94

Total 23 594.50

* MESSAGE: the following units have large residuals.

Cl 2 12 F 2 -9.7 s.e. 3.9

Cl 2 12 F 3 8.1 s.e. 3.9

*xxxx Tables of effects *****

Variate: no_head

FrRExX Cl.l stratum  *****

I response 0.0 s.e. 2.36 rep. 12

*xxxx Cl.l.F stratum *****

F effects e.s.e. 1.93 rep. 8
F 1 2
ml1.9 0.1 1.
I.F effects e.s.e. 2.74 rep. 4
F 1 2 3
-0.6 -0.9 1.5
0.6 0.9 -1.5

*xxx*x Tables of means *****
Variate: no_head

Grand mean 32.2

32.2 32.2
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30.4 32.4 34.0
1 F 1 2 3
29.8 31.5 35.5
1 31.0 33.2 32.5

c** Standard errors of means ***

Table |
F
rep. 12 4
e.s.e. 1 67 1.93 2 79
d.f 3 12 12 97
Except when comparing means with the same level(s) of
1 2.74
d.f. 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d. 2.36 2.74 3.94
d.f. 3 12 12.97
Except when comparing means ith the same level(s) of
1 3.87
d.f. 12

Least significant differences of means (&% level)

Table 1 F |
F
rep. 12 8 4
i.s.d. 7.51 5.96 8.52
d.f. 3 12 12.97
Except when comparing means with the same level(s) of
1 8.43
d.f. 12

*Fxxx*x Stratum standard errors and coefficients of variation *****

Variate: no head

Stratum d.f. S e. cv%
ClI 3 1.75 5.4
Cl. 1 3 3.34 10.4
CIl.I.F 12 5.47 17.0

253 "Split-Plot Design."

254 BLOCK CI/I/F

255 TREATMENTS I*F

256 COVARIATE "No Covariate"

257 ANOVA [PRINT=aovtable,,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

258 Isd,means; LSDLEVEL=5] plant_10
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Analysis of variance

Variate: plant_10

Source of variation d. ¥
Cl stratum 3
Cl | stratum

1 1
Residual

CIl.1.F stratum

F 2
1. 2
Residual 12
Total 23

* MESSAGE: the following units have

1.1852

0.0000
1.1852

0.5926
1.7778
11.8519

16.5926

Cl 2 12 F 3 1.56
***x*x* Tables of effects *****

Variate: plant_10

FrExEE Cl.l stratum  Fx***

I response 0.00 s.e.

F*xxxx Cll.F stratum *****

F effects e.s.e. 0.351 rep. 8

F 1 2
0.11 0.11
I.F effects e.s.e. 0.497
1 F 1
1 0.33
-0.33

**x*x* Tables of means *****

Variate: plant_10

Grand mean 3.56

1 1 2
3.56 3.56
F 1 2

-0.22

rep. 4

-0.33
0.33

85

0.3951

0.0000
0.3951

0.2963
0.8889
0.9877

s.e. 0.70

0.257

0.00
0.00

1.00

0.00
0.40

0.30
0.90

large residuals.

rep. 12

1.000

0.746
0.432



3.67 3.67 3.33

F 1 2 3
4 .00 3.33 3.33
3.33 4.00 3.33

*** Standard errors of means ***

of

Table | |
F
rep. 12 4
e.s.e. 0.181 0.351 0.444
d. F. 3 12 14.90
Except when comparing means with the same level (s)
1 0.497
d.f. 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 0.257 0.497 0.629
d.f. 3 12 14.90
Except when comparingmeans with the same Ilevel (s) of
| 0.703
d.f. 12

*** Least significant differences of means (% level)

Table 1 F |
F
rep. 12 8 4
I.s.d. 0.817 1.083 1.341
d.f. 3 12 14.90
Except when comparingmeans with the same level(s) of
1 1.531
d.f. 12

E

*xxAx Stratum standard errors and coefficients of variation *****

Variate: plant_10

Stratum d.f. s. e
ClI 3 0.257
Cl 1 3 0.363
Cl.1.F 12 0.994

259 "Split-Plot Design.”
260 BLOCK CVI/F

261 TREATMENTS I*F

262 COVARIATE "No Covariate"

263 ANOVA [PRINT=aovtable,information,effects,means, %cyv;

FPROB=yes; PSE=diff,\
264 Isd,means; LSDLEVEL=5] seed_head
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cv%

7.2
10.2
28.0

FACT=32



264

*xxxx Analysis of variance *****

V. r.

1.47

3.37
0.62

5.4S8
4.75

rep. 12

Variate: seed head
Source of variation d. ¥ Ss. s m. s.
Cl stratum 3 0.0003796 0.0001265
Cl.1 stratum
| 1 0.0002910 0.0002910
Residual 0.0002589 0.0000863
CIl.I.F stratum
F 2 0.0015280 0.0007640
1.F 2 0.0013227 0.0006614
Residual 12 0.0016700 0.0001392
Total 23 0.0054501
* MESSAGE: the following units have large residuals.
Cl 1 12 F 2 -0.0207 s.e. 0.0083
Cl 2 12 F 2 0.0203 s.e. 0.0083
**x*x* Tables of effects *****
Variate: seed_head
I response 0.0070 s.e. 0.00379
Fxxxx Cl.l.F stratum *****
F effects e.s.e. 0.00417 rep. 8

F 1 2 3

-0.0113 0.0059 0.0053

I.F effects e.s.e. 0.00590 rep. 4

1 F 1 2 3

1 -0.0102 0.0071 0.0032

2 0.0102 -0.0071 -0.0032

**xx*x Tables of means *****

Variate: seed_head
Grand mean 0.3588
A m —
0.3553 0.3622

87

F pr.

0.164

0.020
0.030



0.3475 0.3647 0.3641

1 F 1 2 3
1 0.3338 0.3683 0.3638
2 0.3612 0.3611 0.3644

*** Standard errors of means *k

Table 1 F |
F
rep. 12 8 4
e.s.e. 0.00268 0.,00417 0.00551
d.f. 3 12 14 .87
Except when comparing means with the same level(s) of
1 0.00590
d. ¥ 12
*** Standard errors of differences of means ***
Table I F 1
F
rep. 12 8 4
s.e.d. 0.00379 0.00590 0.00780
d._f. 3 12 14.87
Except when comparing means with the same level (s) of
1 0.00834
d.f. 12

*** | east significant differences of means % level) ***

Table 1 F 1
F
rep. 12 8 4
I.s.d. 0.01207 0.01285 0.01663
d.f. 3 12 14.87
Except when comparing means with the same level(s) of
| 0.01817
d.f. 12

*xxExx Stratum standard errors and coefficients of variation *****

Variate: seed head

Stratum d.f. s. e. cv%
ClI 3 0.00459 1.3
Cl 1 3 0.00536 1.5

Cl L. F 12 0.01180 3.3



*xxxx - Analysis of variance *****

Variate: dw 6

Source of variation d. ¥ S. Ss. m. s.
Cl stratum 3 102.13 34.04
Cl.l1 stratum

1 1 7.29 7.29
Residual 3 168.05 56.02

CIl.1.F stratum

F 2 17.57 8.79
1.F 2 25.94 12.97
Residual 12 358.93 29.91
Total 23 679.91

****x* Tables of effects *****

Variate: dw_6

FxRExExE Cl.l stratum  *****
I response 1.1 s.e. 3.06 rep.
Frxxx Cl.l.F stratum  **x**
F effects e.s.e. 1.93 rep. 8
F 1 2 3
-0.9 -0.2 1.1

I.F effects e.s.e. 2.73 rep. 4

1 F 1 2 3
1 -1.5 0.7 0.8
2 1.5 -0.7 -0.8

**xx* Tables of means *****

Variate: dw_6

Grand mean 19.6

A m —=

19.1 20.2
F 1 2 3

18.7 19.4 20.8
1 F 1 2 3
1 16.7 19.6 21.0
2 20.7 19.3 20.5

89

0.61

0.13
1.87

0.29
0.43

12

0.742

0.751
0.658



k or Standard errors of means

Table
rep.
e.s.e.

d. ¥

kkk

1 F 1
12 8 4
2.16 1.93 S11
3 12 .98
Except when comparing means with the same level(s) of
2.73
12

d. ¥

*** Standard errors of differences of means ***

Table
rep.
s.e.d.

d.f.

1 F 1

F

12 8 4

3.06 2.73 4.39

3 12 9.98

Except when comparing means with the same level(s)
3.87

12

d. ¥

*** |Least significant differences of means (&% leve.

Table
rep.
1. s.d.
d.f.

1 F 1
F
12 8 4
9.72 5.96 9.79
3 12 9.98
Except when comparing means with the same level(s) of
8.43
12

d.f.

*xxA* Stratum standard errors and coefficients of variation *****

Variate: dw 6

Stratum d.f. s. e cv%
Cl 3 2.38 12.1
Cl. 1 4.32 22.0
Cl.I1.F 12 5.47 27.9

214 "Split-Plot Design.”

215 BLOCK CIl/I/F

216 TREATMENTS I*F

217 COVARIATE "No Covariate"

218 ANOVA [PRINT=aovtable,information,effects,means, %cyv;

FPROB=yes; PSE=diff,\

219

Isd,means; LSDLEVEL=5] dw_7

90

FACT-32



219

FxEEE - Analysis of variance *****

Variate: dw 7

Source of variation d.f. S.Ss. m. s. v.r.
Cl stratum 3 19.60 6.53 1.86
Cl.1 stratum

| 1 76.08 76.08 21.62
Residual 3 10.56 3.52 0.30

CIl.1. F stratum

F 2 210.09 105.04 8.93
I.F 2 46.52 23.26 1.98
Residual 12 141.17 11.76

Total 23 504.02

****x*x Tables of effects *****

Variate: dw_7

FrExx Cl.l stratum *****

I response 3.56 s.e. 0.766 rep. 12
FxxAE Cl.l.F stratum *****

F effects e.s.e. 1.213 rep. 8

-3.96 0.81 3.15

I.F effects e.s.e. 1.715 rep. 4

| F 1 2 3
1 1.79 -1.60 -0.19
-1.79 1.60 0.19

**xx* Tables of means *****

Variate: dw_7

Grand mean 24.00

22.22 25.78
F 1 2 3

20.04 24.80 27.15
| F 1 2 3
1 20.05 21.42 25.17
2 20.02 28.18 29.12

91

0.019

0.004
0.181



*** Standard errors of means ===

Table | 1

F
rep. 12 8 4
e.s.e. 0.542 1.213 1.501
d.f. 3 12 14.56
Except when comparing means with the same level (s) of
1 1.715
d.f. 12
*** Standard errors of differences of means ***
Table 1 |

F
rep. 12 8 4
s.e.d. 0.766 1.715 2.123
d.f. 3 12 14.56
Except when comparing means with the same level(s) of
1 2.425
d.f. 12
*** Least significant differences of means level) ***
Table | F |

F
rep. 12 8 4
l.s.d. 2.437 3.737 4.538
d.f. 3 12 14.56
Except when comparing means with the same level(s) of
1 5.284
d.f. 12

~====  Stratum standard errors and coefficients of variation *****

Variate: dw 7

Stratum d.f. s. e
Cl 3 1.044
Cl. 1 3 1.083
Cl.|.F 12 3.430

220 "Split-Plot Design."”
221 BLOCK CIl/V/F

222 TREATMENTS [I1+F

223 COVARIATE "No Covariate"

cv%

4.3
4.5
14.3

224 ANOVA [PRINT=aovtable,information,effects, means, %cv;

FPROB=yes; PSE=diff,\
225 Isd,means; LSDLEVEL=5] dw 8

92

FACT=32



225

*xxxx Analysis of variance *****

Variate: dw 8

Source of variation d. ¥ s.S.

Cl stratum 3 68 . 75 22 .
Cl.l1 stratum

| 1 68 .33 68 .
Residual 3 74 .85 24 .
CIl.I.F stratum

F 2 235..44 117 .
1.F 2 58 .96 29.
Residual 12 368. 07 30.
Total 23 874 . 39

92

33
95

72
48
67

* MESSAGE: the following units have large residuals.

Cl 2 1 2 F 2 8.2 s.e. 3.9
Cl 3 I 2 F 1 7.9 s.e. 3.9
Cl 3 I 2 F 2 -10.3 s.e. 3.9

***x** Tables of effects *****

Variate: dw_38

FrREAx Cl.l stratum *****

I response 3.4 s.e. 2.04

F*xxxx Cl.I.F stratum *****

F effects e.s.e. 1.96 rep. 8
F 1 2 3
-3.3 -0:9 4.2

I.F effects e.s.e. 277 rep. 4

1 F 1 2 3
: 1.3 -2.2 0.9
2 -1.3 2.2 -0.9

**xxx*x Tables of means *****

Variate: dw_8

Grand mean 28.7

1 2
27.0 30.4
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rep.

3. 84
0. 96

12

0. 197

0. o051
0. 410



1
25.4

*** Standard errors of means ***

Table

rep.
e.s.e.
d.f.

Except when comparingmeans with the same

|
d.f.

2
27.8

25.0
25.8

12
1.44
3

3
32.9
2 3
23.9 32.1
31.7 33.7
8
1.96
12

|

F

4
2.68
14.29

2.77
12

*** Standard errors of differences of means ***

Table

rep.
s.e.d.
d.f.

Except when comparingmeans with the same

1
d.f.

*** | east significant differences of means

Table

rep.
i.s.d.
d.f.

Except when comparing means with the same

1 .
d.f.

12

2.04

3

12
6.49
3

8

2.77

12

(5%

|

F

4
3.79
14.29

3.92
12

F 1

F

8 4
6.03 8.12
12 14.29
level(s)

8.53

12

level(s) of

level(s) of

level) ***

of

*xxXx Stratum standard errors and coefficients of variation *****

Variate: dw 8

Stratum
Cl

Cl. 1
Cl.1.F

226 "Split-Plot Design."

227 BLOCK CV/I/F
228 TREATMENTS I*F

229 COVARIATE "No Covariate"

230 ANOVA [PRINT=aovtable,information,effects,means, %ocyv;

FPROB=yes; PSE=diff,\

231 Isd,means; LSDLEVEL=5]

dw_9

1.95
2.88
5.54

94

cv%

6.8
10.0
19.3

FACT=32



231

*xxxx Analysis of variance

Variate: dw 9
Source of variation d. F Ss. s. m.s.
Cl stratum 3 34.29 11.43
Cl.1 stratum
1 1 79.31 79.31
Residual 3 29.62 9.87
CIl.1.F stratum
F 2 78.79 39.40
1.F 2 9.63 4.81
Residual 12 249.71 20.81
Total 23 481.35
**x*x* Tables of effects *****
Variate: dw_9
FrEEE Cli.l stratum F****
I response 3.64 s.e. 1.283 rep.
Fxxxx Cl.l.F stratum *****
F effects e.s.e. 1.613 rep. 8
F 1 2 3
-2.37 0.35 2.02
I.F effects e.s.e. 2.281 rep. 4
1 F 1 2 3
1 ~0.86 0.64 0.22
2 0.86 -0.64 ~-0.22
**xx* Tables of means
Variate: dw_9
Grand mean 30.14
1 1 2
28.32 31.96
F 1 2 3
27.77 30.49 32.16
1 F 1 2 3
1 25.09 29.31 30.57
2 30.45 31.67 33.76

EE o
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1.16

8.03
0.47

1.89
0.23

12

F pr.

0.066

0.193
0.797



*** Standard errors of means ***

Table | 1
F
rep. 12 8 4
e.s.e. 0.907 1.613 2.071
d. f. 3 12 15
Except when comparing means with the same level (s)
1 2.281
d.f. 12
*** Standard errors of differences of means ***
Table [ F— .
F
rep. 12 8 4
s.e.d. 1.283 2.281 2.929
d.f. 3 12 15
Except when comparing means with the same level(s)
1 3.226
d.f. 12

of

of

*** Least significant differences of means (&% level)

Table 1 F 1
F
rep. 12 8 4
I.s.d. 4.082 4.970 6.244
d.f. 3 12 15
Except when comparing means with the same level(s)
1 7.028
d.f. 12

of

*xxXx Stratum standard errors and coefficients of variation *****

Variate: dw 9

Stratum d.f. Ss. e
Cl 3 1.380
Cl. 1 3 1.814
Cl.1.F 12 4.562

232 "Split-Plot Design.”
233 BLOCK CVIU/F

234 TREATMENTS I*F

235 COVARIATE "No Covariate"

236 ANOVA [PRINT=aovtable,information,effects,means, %.cy;

FPROB=yes; PSE=diff,\
237 Isd,means; LSDLEVEL=5] fw_6
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cv%

4.6
6.0
15.1

FACT=32



237

*xxxx - Analysis of variance *****

Variate: fw 6
Source of variation d. ¥ S. s m. s.
Cl stratum 3 4110.0 1370.0
Cl.l1 stratum
| 1 2564.7 2564.7
Residual 3 337.2 112.4
CIl.I.F stratum
F 2 1279.1 639.6
1. F 2 268.4 134.2
Residual 12 10876.3 906.4
Total 23 19435.8
**x*x* Tables of effects *****
Variate: fw 6
I response 20..7 s.e. 4.33 rep .
*xxxx C|.|.F stratum 7"
F effects e.s.e. 10.064 rep., 8
F 1 2 3
-4.7 -5.6 10.3
I.F effects e.s.e. 15.05 rep. 4
1 F 1 2 3
1 -4.5 0.9 3.6
2 4.5 -0.9 -3.6
***** Tables of means "
Variate: fw 6
Grand mean 152.7
1 1 2
142.3 163.0
F 1 2 3
147.9 147.1 163.0
1 F 1 2 3
1 133.1 137.6 156.2
2 162.8 156.5 169.8
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12.19

22.82
0.12

0.71
0.15

12

F pr.

0.017

0.513
0.864



* k%
Standard errors of means

Table | F |
F
rep. 12 8 4
e.s.e. 3.06 10.64 12.67
d. 3 12 13.33
Except when comparing means with the same level(s) of
1 15.05
d. ¥ 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 4.33 15.05 17.91
d._f 3 12 13.33
Except when comparing means with the same level(s) of
1 21.29
d.f. 12

*** | east significant differences of means (% level) ***

Table 1 F 1
F
rep. 12 8 4
l.s.d. 13.77 32.80 38.60
d.f. 3 12 13.33
Except when comparing means with the same level (s) of
| 46.38
d.f. 12

*FAxXxx Stratum standard errors and coefficients of variation *****

Variate: fw 6

Stratum d.f. s. e cv%
ClI 3 15.11 9.9
Cl. 1 3 6.12 4.0
CIl.I1.F 12 30.11 19.7

238 "Split-Plot Design.”

239 BLOCK Cl/V/F

240 TREATMENTS I*F

241 COVARIATE "No Covariate"

242 ANOVA [PRINT=aovtable,information,effects,means, %cv; FACT=32
FPROB=yes; PSE=diff,\

243 Isd,means; LSDLEVEL=5] fw_7

98



243

*xxxx . Analysis of variance *****

Variate: fw 7

Source of variation d.f S. s m. s. V. r. F pr.
Cl stratum 3 586.8 195.6 2.06

Cl.1 stratum

1 1 4253.3 4253.3 44.85 0.007
Residual 3 284.5 94.8 0.74

CIl.I.F stratum

F 2 4027.9 2014.0 15.76 <.001
1.F 2 1536.4 768.2 6.01 0.016
Residual 12 1533.1 127.8

Total 23 12222.2

* MESSAGE: the following units have large residuals.

Cl 4 12 F 3 16.9 s.e. 8.0

**xxx Tables of effects ****=*

Variate: fw_7

Fxxxx Cl.l stratum xeexx

I response 26.6 s.e. 3.98 rep. 12

*xxxk Cl.l.F stratum  ***x**

F effects e.s.e. 4.00 rep. 8
F 1 2 3
-18.1 6.4 11.7
I.F effects e.s.e. 5.65 rep. 4
1 F 1 2 3
1 11.2 -4.1 -7.1
2 -11.2 4.1 7.1

**xx*x Tables of means *****

Variate: fw_7

Grand mean 132.9

99



114.9 139.3 144.6
1 F 1 2 3
1 112.8 121.9 124.2
117.0 156.8 165.0
*** Standard errors of means ***
Table | F 1
F
rep. 12 8 4
e.s.e. 2.81 4.00 5.40
d. f. 3 12 14.55
Except when comparing means with the same level(s) of
1 5.65
d. f 12
*** Standard errors of differences of means ***
Table 1 F I
F
rep. 12 8 4
s. e.d. 3.98 5.65 7.64
d. ¥ 3 12 14.55
Except when comparing means with the same level (s) of
| 7.99
d. ¥ 12
*** Least significant differences of means (% level)
Table 1 F 1
F
rep. 12 8 4
1. s.d. 12.65 12.31 16.33
d. ¥ 3 12 14.55
Except when comparing means with the same level(s) of
1 17.41
d. F 12

E

*xxxx Stratum standard errors and coefficients of variation *****

Variate: fw 7

Stratum d. ¥ S. e cv%
Cl 3 571 4.3
Cl. 1 3 5.62 4.2
ClL L. F 12 11.30 8.5
244 "Split-Plot Design."”

245 BLOCK ClVI/F

246 TREATMENTS I*F

247 COVARIATE "No Covariate"

248 ANOVA [PRINT=aovtable,information, effects, means, %cyv;
FPROB=yes; PSE=diff,\

249 Isd,means; LSDLEVEL=5] fw_8
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FACT=32



249

**x*xx*x  Analysis of variance ***

Variate: fw 8

Source of variation d.f. s.s.
Cl stratum 3 545.1
Cl.1 stratum

| 1 2371.1
Residual 3 1130.7

CIl.I.F stratum

F 2 2647.4
1.F 2 729.7
Residual 12 4942.9
Total 23 12366.8

* MESSAGE: the following units have large residuals.

Cl 3 12 F 2 -31.6 S.

**xxxx Tables of effects *****

Variate: fw_8

FxxExExE cl.l stratum  *****
I response 19.9 s.e.
*xxxx i |.F stratum FFF**
F effects e.s.e. 7.18 rep. 8
F 1 2 3
-11.9 -1.7 13.6

I.F effects e.s.e. 10.15 rep. 4

1 F u —
1 2.1 -7.6
2 2.1 7.6

***** Tables of means *****
Variate: fw_8
Grand mean 123.0
| 1 2
113.1 133.0
F 1 2 3

101

e.

7.93

5.5
-5.5

181.7

2371.1
376.9

1323.7
364.8
411.9

14.4

rep.

0.48

6.29
0.91

3.21
0.89

12

0.087

0.076
0.438



*** Standard errors of means

Table

rep.
e s e
d.

Except when comparing means with the same

1
d. F.

1111

N -

121.3

103.3
119.0

12
5.60
3

136.7

103.8
138.8

ik k k

F

8
7.18
12

132.2
141.2

1
F
4
10.00
13.88
level(s)
10.15
12

*** Standard errors of differences of means ***

Table

rep.
s.e.d.
d. f.

1
d. ¥

*** Least significant differences of means

Table

rep.
l.s.d.
d.f.

Except when comparing means with the same

|
d.f.

12
7.93
3

12
25.22
3

8

10.15

12
Except when comparing means with the same

F

8
22.11
12

1

F

4

14.15
13.88

level(s)

14.35

12

(5%

1

F

4

30.37
13.88

level(s)

31.27

12

of

of

level)

of

*xxxx Stratum standard errors and coefficients of variation *****

Variate:

fw 8

Stratum

ClI
Cl. 1

Cl.1.F

250

12

"Split-Plot Design.”

ANOVA [PRINT=aovtable,information,effects,means,%ocv;

1*F
"No Covariate"”

251 BLOCK CVI/F
252 TREATMENTS
253 COVARIATE
254

FPROB=yes; PSE=diff,\
255 Isd,means;

LSDLEVEL=5]

fw 9

102

5.50

11.21
20.30

16.5

FACT=32



* Kk Kk k

Analysis of variance

Variate: fw 9

Source of variation d. ¥ S. S. m. s.
Cl stratum 3 107.0 35.7
Cl.1 stratum

1 1 739.3 739.3
Residual 3 450.5 150.2

CIl.I.F stratum

F 2 386.4 193.2
I.F 2 128 . 6 64.3
Residual 12 1873.6 156.1
Total 23 3685.3

* MESSAGE: the following units have large residuals.

Cl 1 12 1 20.0 s.e. 8.8

***x*x*x Tables of effects *****

Variate: fw_9

FrREEE Cl.l stratum *xx**
I response 11.1 s.e. 5.00 rep.
Fxxxx Cll.F stratum *****
F effects e.s.e. 442 rep. 8
F 1 2 3
-4.3 -1.1 54
I.F effects e.s.e. 6.25 rep.
[ F 1 2 3
3.2 2.0 1.2
3.2 -2.0 ~-1.2

**xxx*x Tables of means *****

Variate: fw_9

Grand mean 71.3

S B ——
65.8 76.9
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0.24

4.92
0.96

1.24
0.41

12

0.113

0.325
0.671



67.1 70.2 76.7

1 F 1 2 3
58.3 66.7 72.4
75.8 73.7 81.0

*** Standard errors of means

Table | F 1
F
rep. 12 8 4
e s.e 3.54 4.42 6.21
d. ¥ 3 12 13.67
Except when comparing means with the same level(s)
1 6.25
d. F 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d 5.00 6.25 8.78
d. F 3 12 13.67
Except when comparing means with the same level (s)
1 8.84
d. F 12

of

of

*** | east significant differences of means % level)

Table 1 F 1
F

rep. 12 8 4
1.s.d. 15.92 13.61 18.87
d.f 3 12 13.67
Except when comparing means with the same level(s)
1 19.25
d.f. 12

of

*xxxE* stratum standard errors and coefficients of variation *****

Variate: fw 9

Stratum d.f. s. e.
Cl 3 2.44
Cl. 1 3 7.07
CIl. I.F 12 12.50

256 "Split-Plot Design.”

257 BLOCK CVI/F

258 TREATMENTS I*F

259 COVARIATE "No Covariate"

260 ANOVA [PRINT=aovtable,information,effects,means, %.cy;

FPROB=yes; PSE=diff,\
261 Isd,means; LSDLEVEL=5] height_6

104

cv%

3.4
9.9
17.5

FACT=32



261

**x*xxx Analysis of variance *****

Variate: height_6

Source of variation d.f S. s
Cl stratum 3 4178.5
Cl.l1 stratum

| 1 1820.0
Residual 3 3303.5

CIl.1.F stratum

F 2 2290.1
1.F 2 705.1
Residual 12 6078.8
Total 23 18376.0

1392.8

1820.0
1101.2

1145.0
352.5
506.6

* MESSAGE: the following units have large residuals.

Cl 4 12 1 32.1 s.e. 15.9
*xxxx Tables of effects *****
Variate: height_6
*rxxx Cl.l stratum *****
I response 17.4 s.e. 13.55
Frxxx Cl.I.F stratum  *****
F effects e.s.e. 7.96 rep. 8
F 1 2 3
-13.8 6.2 7.6
I.F effects e.s.e. 11.25 rep. 4
1 3
1 5.0 -7.5 2.6
2 -5.0 7.5 _2.6

**xxxx Tables of means *****

Variate: height_6

Grand mean 253.8

105

rep.

1.26

1.65
2.17

2.26
0.70

12

0.289

0.147
0.518



240.0 260.0 261.4

1 F 1 2 3
1 236.2 243.8 255.2
243.8 276.2 267.5

*** Standard errors of means ***

Table 1 F 1
F
rep. 12 8 4
e.s.e. 9.58 7.96 13.27
d.f. 3 12 9.13
Except when comparing means with the same level(s)
1 11.25
d._f. 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d 13.55 11.25 18.77
d.f. 3 12 9.13
Except when comparing means with the same level(s)
1 15.91
d.f. 12

of

of

*** Least significant differences of means % level)

Table I F 1
F

rep. 12 8 4
1.s.d 43.11 24.52 42.37
d.f. 3 12 9.13
Except when comparing means with the same level(s)
| 34.68
d.f. 12

of

*kx

*HxxxEE Stratum standard errors and coefficients of variation *****

Variate: height 6

Stratum d.f. s. e
ClI 3 15.24
Cl.1 3 19.16
CIl.I.F 12 22.51

262 "Split-Plot Design.”
263 BLOCK CVIV/F

264 TREATMENTS I*F

265 COVARIATE "No Covariate"

cv%

6.0
7.5
8.9

266 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32;

FPROB=yes; PSE=diff,\
267 Isd,means; LSDLEVEL=5] height_ 7
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267

FxEEA - Analysis of variance *****

Variate: height_7

Source of variation d. ¥ Ss. s m. s. V. r.
Cl stratum 3 1978.5 659.5 1.33
Cl.1 stratum

1 1 70.0 70.0 0.14
Residual 3 1483.5 494.5 2.36

CIl.I.F stratum

F 2 631.7 315.9 1.51
1.F 2 337.6 168.8 0.81
Residual 12 2511.3 209.3

Total 23 7012.6

* MESSAGE: the following units have large residuals.

Cl 2 11 F 2 -22.0 s.e. 10.2

Cl 3 11 F 2 21.0 s.e. 10.2

*x*x*x Tables of effects *****

Variate: height_7

FrRExX Cl.l stratum  *x***

I response -3.4 s.e. 9.08 rep. 12

F*xxxx Cl.l.F stratum *****

F effects e.s.e. 511 rep. 8
F 1 2 3
-3.9 -3.4 7.2

1 _Freffects e.s.e. 7.23 rep. 4

1 F 1 2 3
1 5.3 -3.0 -2.3
-5.3 3.0 2.3

***x*x* Tables of means

Variate: height_7

Grand mean 267.1

268.8 265.4
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0.732

0.260
0.469



263.2 263.8 274.4
I F 1 2 3
1 270.2 262.5 273.8
256.2 265.0 275.0

*** Standard errors of means ¥+

Table I F |
F
rep. 12 8 4
e.s.e. 6.42 5.11 8.72
d.f. 3 12 8.67
Except when comparing means with the same level(s)
1 7.23
d.f. 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 9.08 7.23 12.34
d.f. 3 12 8.67
Except when comparing means with the same level(s)
1 10.23
d.f. 12

of

*** | east significant differences of means &% level)

Table 1 F 1
F

rep. 12 8 4
I.s.d. 28.89 15.76 28.07
d.f. 3 12 8.67
Except when comparing means with the same level(s)
1 22.29
d.f. 12

of

*kx

*xxXX Stratum standard errors and coefficients of variation *****

Variate: height_7

Stratum d.f. s. e.
ClI 3 10.48
Cl. 1 3 12.84
CL L. F 12 14.47

268 "Split-Plot Design.”
269 BLOCK ClVI/F

270 TREATMENTS I*F

271 COVARIATE "No Covariate"

272 ANOVA [PRINT=aovtable,information,effects,means, %ocyv;,

FPROB=yes; PSE=diff,\
273 Isd,means; LSDLEVEL=5] height_8
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cv%

3.9
4.8
5.4

FACT=32



273

*x*xxx Analysis of variance *

Variate: height_8

Source of variation d.f. S.s. m.s. Vv.r. F pr.
Cl stratum 3 1041.7 347.2 1.09

Cl.1 stratum

| 1 337.5 337.5 1.06 0.379
Residual 3 954 .2 318.1 0.74

ClIl.1.F stratum

F 2 3277.1 1638.5 3.82 0.052
1.~ 2 581.2 290.6 0.68 0.526
Residual 12 5141.7 428.5

Total 23 11333.3

*xx**x Tables of effects *****

Variate: height 8

FxxXE CLl.l stratumn *F***

I response .5 s.e. 7.28 rep. 12
Frxxx ClI.F stratum  *****

F effects e.s.e. 7.32 rep. 8

I.F effects e.s.e. 10.35 rep. 4

| F 1 2 3
1 6.9 -2.5 -4 .4
-6.9 2.5 4.4

***%x*x Tables of means ~*"**

Variate: height 8

Grand mean 261.7

I 1 2

257.9 265.4
F 1 2 3

245.6 266.2 273.1
I F 1 2 3
1 248.8 260.0 265.0
2 242.5 272.5 281.2
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* K

Standard errors of means <**

Table 1 F 1
F
rep. 12 8 4
e.s.e. 5.15 7.32 9.90
d.f. 3 12 14.55
Except when comparing means with the same level(s) of
1 10.35
d.f. 12
Standard errors of differences of means
Table 1 F 1
F
rep. 12 8 4
s.e.d. 7.28 10.35 13.99
d.f. 3 12 14.55
Except when comparing means with the same level(s) of
1 14.64
d.f. 12

Least significant differences of means % level)

Table 1 1
F
rep. 12 4
1.s.d. 23.17 22.55 29.91
d.f. 12 14.55
Except when comparing means with the same level(s) of
1 31.89
d._f. 12

*xxxx Stratum standard errors and coefficients of variation *****

Variate: height_8

Stratum d.f. s. e cv%
Cl 3 7.61 2.9
Cl. 1 3 10.30 3.9
Cl.I.F 12 20.70 7.9

274 "Split-Plot Design."”

275 BLOCK CVI/F

276 TREATMENTS I*F

277 COVARIATE "No Covariate"

278 ANOVA [PRINT=aovtable,information,effects,means, %cv; FACT=32;
FPROB=yes; PSE=diff,\

279 Isd,means; LSDLEVEL=5] height_9
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* Kk Kk Kk

k4 kk k Analysis of variance

Variate: height 9

Source of variation d.f S. s
Cl stratum 3 475.0
Cl.1 stratum

| 1 504.2
Residual 3 70.8
CIl.I.F stratum

F 2 1764.6
1.F 2 152.1
Residual 12 2416.7
Total 23 5383.3

E

mAkxkxx Tables of effects

Variate: height_9

Fxxxx cl.l stratum  *x***

I response 9.2 s.e.
Fxxxx Cl.l.F stratum  *****
F effects e.s.e. . 02 rep. 8
1 2 3
-9.2 -2.3 11.5
1.F effects e.s. 7.10 rep. 4
F 1 2
2.1 1.5
-2.1 -1.5
*x*x*x Tables of means Kkkkkk
Variate: height 9
Grand mean 249.2
1 2
244.6 253.8
1 2 3
240.0 246.9 260.6
F 1 2
237.5 243.-8
242.5 250.0

111

m. s V. r F pr.
158.3 6.71
504.2 21.35 0.019
23.6 0.12
882.3 4.38 0.037
76.0 0.38 0.693
201.4
1.98 rep. 12
3
-3.5
3.5
3
252.5
268.8



Aok Standard errors of means

Table 1 1
F
rep. 12 4
e.s.e. 40 5.02 5.96
d. f 3 12 13.27
Except when comparing means with the same level(s)
1 7.10
d. ¥ 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d. 1.98 7.10 8.43
d. ¥ 3 12 13.27
Except when comparing means ith the same level(s)
| 10.03
d. ¥ 12

of

of

*** |Least significant differences of means (&% level)

Table 1 F |
F

rep. 12 8 4
1.s.d 6.31 15.46 18.17
d. ¥ 3 12 13.27
Except when comparing means with the same level(s)
1 21.86
d. ¥ 12

of

* * *

*xxx*x Stratum standard errors and coefficients of variation *****

Variate: height_9

Stratum d. ¥ s.e.
(@] 3 5.14
Cl.1 3 2.81
Cl.l1.F 12 14.19

280 "Split-Plot Design."”
281 BLOCK CVI/F

282 TREATMENTS I*F

283 COVARIATE "No Covariate”

284 ANOVA [PRINT=aovtable,information,effects,means,%ocv;,

FPROB=yes; PSE=diff,\
285 Isd,means; LSDLEVEL=5] lai_6
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cv%

2.1
1.1
5.7

FACT=32;



* Kk Kk k%

.kk***

Analysis of variance

Variate: lai 6

Source of variation d.f. S. Ss.
Cl stratum 3 42.012
Cl.l stratum

| 1 16.671
Residual 3 26.786

CIl.1.F stratum

F 2 22.504
1.~ 2 28.698
Residual 12 62.263
Total 23 198.934

14.004

16.671
8.929

11.252
14.349
5.189

1.57

1.87
1.72

2.17
2.77

* MESSAGE: the following units have large residuals.

Cl 4 12 F 3 4.07

*x*x*x Tables of effects *****

Variate: lai_6

FrAEE CLl.l stratum FFF**

I response 1-67 s.e.
Fxxxx ClI.F stratum > ****

F effects e.s.e. 0.805 rep. 8

F 1 2 3
-1.11 -0.14 1.25

1. effects e.s.e. 1.139

1 F 1 2
1 0.71 0.84
2 -0.71 -0.84

***x*x Tables of means *****

Variate: lai_6

Grand mean 7.84

1 1 2
7.00 8.67
F 1 2 3
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s.e. 1.61

1.220

-1.54
1.54

rep. 12

0.265

0.157
0.103



6.73 7.70 9.09

1 3
1 6.60 7.70 6.71
6.86 7.69 11.47

*** Standard errors of means **

Table 1 F |
F
rep. 12 8 4
e s.e. 0.863 0.805 1.268
d. F. 3 12 10.49
Except when comparing means with the same level(s) of
| 1.139
d._f. 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d. 1.220 1.139 1.794
d.f. 3 12 10.49
Except when comparing means with the same level(s) of
1 1.611
d.f. 12

*** | east significant differences of means G% level) ***

Table I F 1
F
rep. 12 8 4
1.s.d. 3.882 2.482 3.972
d.f. 3 12 10.49
Except when comparing means with the same level(s) of
1 3.509
d.f. 12

*FAxxx Stratum standard errors and coefficients of variation *****

Variate: lai 6

Stratum d.f. s. e cv%
ClI 3 1.528 19.5
Cl 1 3 1.725 22.0
CIlL L. F 12 2.278 29.1

286 "Split-Plot Design.”

287 BLOCK CVI/F

288 TREATMENTS I*F

289 COVARIATE "No Covariate"”

290 ANOVA [PRINT=aovtable, information,effects,means,%6cv; FACT=32;
FPROB=yes; PSE=diff,\

291 Isd,means; LSDLEVEL=5] lai 7
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KKk

kkk 4 Analysis of variance

Variate: lai 7

Source of variation d. ¥ S. s m.s.
Cl stratum 3 2.646 0.882
Cl. | stratum

1 1 15.861 15.861
Residual 3 7.422 2.474

CIl.1.F stratum

F 2 22.798 11.399
1.F 2 25.343 12.672
Residual 12 13.095 1.091
Tonal 23 87.165

* MESSAGE: the following units have large residuals.

Cl 4 11 F 1 -1.64 s.e. 0.74

**xx* Tables of effects *****
Variate: lai_7

FxxEx CIl.1 stratum *****

I response 1.63 s.e. 0.642 rep.

F*xxxx Cl.I.F stratum *****

F effects e.s.e. 0.369 rep. 8

-1.37 0.78 0.60

I.F effects e.s.e. 0.522 rep. 4

1 F 1 2 3
1 1.11 0.26 -1.37
-1.11 -0.26 1.37

***x*x* Tables of means *****

Variate: lai_7

Grand mean 7.54
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6.41
2.27

10.45
11. 61

12

F pr.

0.085

0.002
0.002



6.17 8.32 8.14

| F 1 2 3
1 6.46 7.76 5.96
5.87 8.87 10.32

Standard errors of means

Table 1 |
F
rep. 12 8 4
e.s.e. 0.454 0.369 0. 623
d.f. 3 12 8.90
Except when comparing means with the same level(s) of
1 0.522
d.f. 12
Standard errors of differences of means
Table 1
F
rep. 12 4
s.e.d. 0.642 0.522 0.881
d.f. 3 12 8.90
Except when comparing means with the same level(s) of
1 0.739
d.f. 12

Least significant differences of means (% level) ***

Table 1 F |
F
rep. 12 8 4
I.s.d. 2.044 1.138 1.996
d.f. 3 12 8.90
Except when comparing means with the same level(s) of
1 1.609
d.f. 12

*FxxAX Stratum standard errors and coefficients of variation *****

Variate: lai 7

Stratum d.f. s. e cv%
Cl 3 0.383 51
Cl 1 3 0.908 12.0
CIlL 1. F 12 1.045 13.9

292 "Split-Plot Design."

293 BLOCK CVIV/F

294 TREATMENTS I*F

295 COVARIATE "No Covariate"

296 ANOVA [PRINT=aovtable,information,effects,means,%ocv; FACT=32
FPROB=yes; PSE=diff,\

297 Isd,means; LSDLEVEL=5] lai 8
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ke Analysis of variance *****

Variate: lai 8

Source of variation d.f. Ss. s m. s. V. r. F pr.
Cl stratum 3 6.467 2.156 2.04

Cl.1 stratum

1 1 2.655 2.655 2.51 0.211
Residual 3 3.168 1.056 0.97

CIl.I.F stratum

F 2 4.189 2.095 1.91 0.190
1. F 2 0.804 0.402 0.37 0.700
Residual 12 13.131 1.094

Total 23 30.414.

* MESSAGE: the following units have large residuals.

Cl 2 12 F 3 -1.79 s.e. 0.74

*****x Tables of effects *****

Variate: lai_8

FrRExX Cl.l stratum  *x***

I response 0.67 s.e. 0.420 rep. 12
FxxAE Cll.F stratum *“kkkk

F effects e.s.e. 0.370 rep. 8

F 1 2 3
-0.50 0.52 -0.03

1.F effects e.s.e. 0.523 rep. 4

1 F a — 3
1 -0.14 -0.12 0.26
0.14 0.12 -0.26

* Kk Kk Kk k
*xx*x Tables of means

Variate: lai_8

Grand mean 4.89

1 1 2
4.56 5.22
F 1 2 3
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.39 5.41 4.86

F 1 2 3
3.92 4.97 4.79
4.87 5.86 4.94

*** Standard errors of means ***

Table | 1
F
rep. 12 8 4
e.s.e. 0.297 0.370 0.520
d.f. 3 12 13.66
Except when comparing means withthe same level(s) of
1 0.523
d.f. 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 0.420 0.523 0.735
d.f. 3 12 13.66
Except when comparing means withthe same level(s) of
1 0.740
d._f. 12

*** Least significant differences of means (G% level)

Table 1 F 1
F
rep. 12 8 4
I.s.d. 1.335 1.140 1.581
d.f. 3 12 13.66
Except when comparing means withthe same level(s) of
1 1.612
d.f. 12

**xxx Stratum standard errors and coefficients of variation *****

Variate: lai 8

Stratum d.f. s. e. cv%
ClI 3 0.599 12.3
Cl. 1 3 0.593 12.1
CIl.I.F 12 1.046 21.4

298 "Split-Plot Design."”

299 BLOCK CIl/V/F

300 TREATMENTS I*F

301 COVARIATE "No Covariate"

302 ANOVA [PRINT=aovtable, information,effects,means,%ocv; FACT=32
FPROB=yes; PSE=diff,\

303 Isd,means; LSDLEVEL=5] lai_9
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kkkk Analysis of variance kkkkk
Variate: lai_9
Source of variation d.f S. s m. s
Cl stratum 3 0.4874 0.1625
Cl.l1 stratum
1 1 0.3279 0.3279
Residual 0.7799 0.2600
ClIl.1.F stratum
F 2 6.0749 3.0374
1.F 2 0.9226 0.4613
Residual 12 9.8369 0.8197
Total 23 18.4296
* MESSAGE: the following units have large residuals.
Cl 1 11 F 3 1.40 s.e. 0.64
Cl 2 12 F 3 1.33 s.e. 0.64
*xxx*x Tables of effects *****
Variate: lai_9
FxxExx Cl.l stratum  *****
I response -0.23 s.e. 0.208 rep.
*xxxx Cl.l.F stratum *****
F effects e.s.e. 0.320 rep. 8

F 1 2 3

-0.15 -0.53 0.68

I.F effects e.s.e. 0.453 rep. 4

| F 1 2 3

1 0.19 0.08 -0.27

2 -0.19 -0.08 0.27

*x*x* Tables of means *****
Variate: lai_9

Grand mean 1.05
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0.62

1.26
0.32

3.71
0.56

12

F pr.

0.343

0.056
0.584



0. 90 0.52 1.72
| F 1 2 3
1 1.21 0.71 1.57
0.59 0.32 1.88

*** Standard errors of means ***

Table 1 F |
F
rep. 12 8 4
e.s.e. 0.147 0.320 0.398
d. ¥ 3 12 14.64
Except when comparing means with the same level(s)
1 0.453
d. ¥ 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d. 0.208 0.453 0.563
d. ¥ 3 12 14.64
Except when comparing means with the same level (s)
1 0. 640
d. F 12

*** | east significant differences of means (&% leve

Table 1 p 1
F

rep. 12 8 4
1. s.d. 0.662 0.986 1.202
d. ¥ 3 12 14.64
Except when comparing means with the same level(s)
1 1.395
d. ¥ 12

*xxAx StratUm standard errors and coefficients of variation *****

Variate: iai 9

Stratum d. ¥ s e cv%
Cl 3 0.165 15.7
Cl 1 3 0.294 28.1
CIl.1.F 12 0. 905 86.5

304 "Split-Plot Design."

305 BLOCK CVI/F

306 TREATMENTS I*F

307 COVARIATE "No Covariate"

308 ANOVA [PRINT=aovtable, information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff\

309 Isd,means; LSDLEVEL=5] moist 6
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- - *
*xxxx Analysis of variance *** !

Variate: moist 6

Source of variation d.f S.s
Cl stratum 3 4.520
Cl.1 stratum
1 1 4.161
Residual 3 76.709
CIl.1.F stratum
E 2 1.986
I.F 2 3.580
Residual 12 42.555
Total 23 133.510
* MESSAGE: the following units have
Cl 1 11 F 2 -3.14
***x*x* Tables of effects *****
Variate: moist_6
FhKkx Cl.l Stratum *% ok -k ~k
I response 0.83 s.e.
FxAAx ClLLI.F stratum  kkkkk
F effects e.s.e. 0. 666 rep. 8
F 1 2 3
0.09 -0.39 0.30
1.F effects e.s.e. 0.942 rep. 4
F A —=
0.50 -0.43
-0.50 0.43
**xx*x* Tables of means ~~ "
Variate: moist_6
Grand mean 87.19
1 1 2
86.77 87.61
F 1 2 3
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s.e.

1.507

4.161
25.570

0.993
1.790
3.546

large residuals.

1.33

2.064

-0.07
0.07

rep.

0.06

0.16
7.21

0.28
0.50

12

F pr.

0.714

0.761
0.616



87.28 86.80 87.49

1 1 2 3
87 .37 85 . 95 87 .00
87.19 87 . 65 87.98

*** Standard errors of means ***

Table 1 F 1
F
rep. 12 8 4
e.s.e. - 1.460 0.666 1. 650
d. ¥ 2 3 12 4.80
Except when comparing means with the same level (s)] of
1 0.942
d. F 12
*** Standard errors of differences of means ***
Table I F |
F
rep. 12 8 4
s.e.d 2.064 0.942 2.333
d. ¥ 3 12 4 .80
Except when comparing means with the same level{s] of
1 1.332
d. ¥ 12

*** Least significant differences of means % level)

Table 1 F 1
F
rep. 12 8 4
1.s.d 6.570 2.052 6.072
d. F 3 12 4.80
Except when comparing means with the same level{s) of
| 2.901
d. ¥ 12

*xxAx Stratum standard errors and coetficients of variation *****

Variate: moist 6

Stratum d. ¥ s. e cvh
ClI 3 0.501 0.6
Cl 1 3 2.919 3.3
CIl.1.F 12 1.883 2.2

310 "Split-Plot Design."

311 BLOCK CIV/I/F

312 TREATMENTS I*F

313 COVARIATE "No Covariate"

314 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32;
FPROB=yes; PSE=diff,\

315 Isd,means; LSDLEVEL=5] moist 7
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315

*x*xxx Analysis of variance

Variate: moist_7

E =

Source of variation d.f sS.s m.s
Cl stratum 3 0.331 0.110
Cl.l1 stratum
1 1 6.009 6.009
Residual 3 4.947 1.649
CIl.1.F stratum
F 2 8.608 4.304
1.F 2 9.473 4.736
Residual 12 76.959 6.413
Total 23 106.327
* MESSAGE: the following units have large residuals.
Cl 1 11 F 3 -3.84 s.e. 1.79
***x* Tables of effects *****
Variate: moist_7
FxEAAE Cl.l stratum *****
I response 1.00 s.e. 0.524
Fxxxx Cl.I.F stratum *****
F effects e.s.e. 0.895 rep. 8
F 1 2 3
0.61 0.21 -0.81
I.F effects e.s.e. 1.266 rep. 4
F 1 2 3
0.06 0.74 -0.80
2 -0.06 -0.74 0.80
***x*x* Tables of means *****
Variate: moist_7
Grand mean 81.91
A —m —=
81.41 82.41
F 1 2 3
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rep.

0.07

3.64
0.26

0.67
0.74

12

F pr.

0.152

0.529
0.498



82.52 82.12 81.09

F 1 2 3
82.08 82.35 79.80
82.96 81.88 82.39

*** Standard errors of means ***

Table 1 |
F
rep. 12 8 4
e.s.e. 0.371 0.895 1.098
d.f. 3 12 14.34
Except when comparing means with the same level(s) of
1 1.266
d.f. 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 0.524 1.266 1.553
d.f. 3 12 14.34
Except when comparing means with the same level (s) of
1 1.791
d.f. 12

*** Least significant differences of means % level) ***

Table F 1
F
rep. 12 8 4
l.s.d. 1.668 2.759 3.324
d.f. 3 12 14.34
Except when comparing means with the same level(s) of
1 3.902
d.f. 12

~~=~==  Stratum standard errors and coefficients of variation *****

Variate: moist 7

Stratum d.f. s.e. cvi
Cl 3 0.136 0.2
Cl. 1 3 0.741 0.9
CIl.l1.F 12 2.532 3.1

316 "Split-Plot Design."”

317 BLOCK ClVIU/F

318 TREATMENTS I*F

319 COVARIATE "No Covariate"

320 ANOVA [PRINT=aovtable,information,effects,means, %cv; FACT=32
FPROB=yes; PSE=diff,\

321 Isd,means; LSDLEVEL=5] moist_8
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321

***x*xx Analysis of variance *****

Variate: moist 8

Source of variation d. S. s, m. s
Cl stratum 3 6.404 2.135
Cl.1 stratum
1 1 8.645 8.645
Residual 3 0.621 0.207
CIl.lI.F stratum!
F 2 7.869 3.934
1.F 2 5.995 2.997
Residual 12 33.464 2.789
Total 23 62.998
* MESSAGE: the following units have large residuals.
Cl 3 12 F 2 2.72 s.e.1.18
*x*x*x Tables of effects *****
Variate: moist_8
FxAAx Cl.l stratum  *x***
I response 1.20 s.e. 0.186 rep.
FxAxx Cl.l.F stratum *****
F effects e.s.e. 0.590 rep. 8
F 1 2 3
0.38 0.43 -0.81
I.F effects e.s.e. 0.835 rep. 4
| F 1 2 3
1 -0.70 0.30 0.40
0.70 -0.30 -0.40

***x*x*x Tables of means *****

Variate: moist_8

Grand mean 76.73
A —m —
76.13 77.33
F 1 2
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10.30

41.74
0.07

1.41
1.07

12

F pr.

0.008

0.282
0.372



77.11 77.16 75.92
1 3
1 75.81 76.87 75.72
2 78.42 77.46 76.12
*** Standard errors of means 77
Table | F |
F
rep. 12 8 4
e.s.e. 0.131 0.590 0. 694
d. 3 12 12.84
Except when comparing means with the same level(s) of
1 0.835
d. F 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 0.186 0.835 0.982
d.f. 3 12 12.84
Except when comparing means with the same level(s) of
| 1.181
d.f. 12
*** Least significant differences of means (&% level)
Table 1 F I
F
rep. 12 8 4
I.s.d. 0.591 1.819 2.124
d.f. 3 12 12.84
Except when comparing means with the same level(s) of
| 2.573
d.f. 12

*kx

*xxxx Stratum standard errors and coefficients of variation *****

Variate: moist 8
Stratum: d.f S. e. cv%
Cl 3 0.596 =3
Cl.1 3 0.263 0.3
Cl.1. 12 1. 670 2.2

322 "Split-Plot Design."”

323 BLOCK CWVIV/F

324 TREATMENTS I*F

325 COVARIATE "No Covariate"

326 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

327 Isd,means; LSDLEVEL=5] moist 9
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***xx*x Analysis of variance ***

Variate: moist 9

Source of variation d.f. S. s. m. s.
Cl stratum 3 3.868 1.289
Cl.1 stratum

1 1 10.813 10.813
Residual 3 24.443 8.148

CIl.1.F stratum

F 2 14.418 7.209
1. 2 5.542 2.771
Residual 12 42.090 3.508
Total 23 101.174

* MESSAGE: the following units have large residuals.
Cl 1 12 F 2 -3.53 s.e. 1.32

Cl 3 12 F 2 3.44 s.e. 1.32
***x*k Tables of effects *****

Variate: moist_9

FxxAx Cl.l stratum *****

I response 1.34 s.e. 1.165 rep.

F*xxAx Cl.lI.F stratum *****

F effects e.s.e. 0.662 rep. 8

F a —= 3
0.57 -1.10 0.53

I.F effects e.s.e. 0.936 rep. 4

1 F 1 2 3
-0.68 0.33 0.35
0.68 -0.33 -0.35

*xx*x Tables of means *****

Variate: moist_9

Grand mean 57.53

A m —=
56.86 58.20
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0.16

1.33
2.32

2.06
0.79

12

F pr.

0.333

0.171
0.476



58.10 56.43 58.05
1 F 1 2 3
56.75 56.09 57.73
59.45 56.77 58.37

*** Standard errors of means ***

Table 1 F 1
F
rep. 12 8 4
e.s.e. 0.824 0.662 1.124
d.f. 3 12 8.77
Except when comparing means with the same level(s)
1 0.936
d.f. 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 1.165 0.936 1.590
d._f. 3 12 8.77
Except when comparing means with the same level(s) of
1 1.324
d.f. 12

*** Least significant differences of means % level)

Table 1 F 1
F
rep. 12 8 4
1.s.d 3.709 2.040 3.611
d.f. 3 12 8.77
Except when comparing means with the same level(s) of
1 2.885
d.f. 12

*xxExx Stratum standard errors and coefficients of variation *****

Variate: moist 9

Stratum d.f. s. e cv%
Cl 3 0.464 © 8
Cl.1 3 1.648 R
CIlL 1. F 12 1.873 3.3

328 "Split-Plot Design."”

329 BLOCK CVIV/F

330 TREATMENTS I*F

331 COVARIATE "No Covariate™”

332 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32;
FPROB=yes; PSE=diff,\

333 Isd,means; LSDLEVEL=5] plant_6
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333

*xxxx - Analysis of variance *****

Variate: plant_6

Source of variation d. ¥ S. s m. s.
Cl stratum 3 0.593 0.198
Cl.l stratum

1 1 1.185 1.185
Residual 3 1.778 0.593

CIl.1.F stratum

F 2 1.778 0.889
1.F 2 0.593 0.296
Residual 12 18.963 1.580
Total 23 24.889

* MESSAGE: the following units have large residuals.

Cl 4 12 F 2 -1.89 s.e. 0.89

**x*x* Tables of effects *****
Variate: plant_6

FxxEx CIl.1 stratum  *****

I response 0.44 s.e. 0.314 rep.

*xxxx CIl.1.F stratum *****

F effects e.s.e. 0.444 rep. 8

-0.33 0.00 0.33

I.F effects e.s.e. 0.629 rep. 4

1 3
1 -0.11 -0.11 0.22
0.11 0.11 -0.22

*xxx*x Tables of means *****
Variate: plant_6

Grand mean 4.00
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0.33

2.00
0.37

0.56
0.19

12

0.252

0.584
0.831



3. 67 4.00
F 1
3.33

4.00

*** Standard errors of means ***

Table |
rep. 12
e.s.e. 0.222
d.f. 3

Except when comparingmeans with
1
d.f.

*** Standard errors of differences of means ***

Table |
rep. 12
s.e.d. 0.314
d.f. 3

Except when comparingmeans with
|
d.f.

*** | east significant differences of means

Table |

rep. 12
I.s.d. 1.000
d.f. 3

Except when comparing means with
1
d.f.

4.33
2 3
3.67 4.33
4 .33 4.33
1
F
8 4
0.444 0.559
12 14 . 84
the same level (s) of
0.629
12
F 1
F
8 4
0.629 0.791
12 14.84
the same level(s) of
0.889
12
5% level)
F 1
F
8 4
1.369 1.687
12 14.84
the same level(s) of
1.937
12

*xxA*  Stratum standard errors and coefficients of variation *****

Variate: plant_6

Stratum d. ¥
Cl 3
Cl. 1 3
Cl.1.F 12
334 "Split-Plot Design."”

335 BLOCK CVl/I/F

336 TREATMENTS I*F

337 COVARIATE "No Covariate"
338

FPROB=yes; PSE=diff,\

339 Isd,means; LSDLEVEL=5]

s. e cv%
0.181 4.5
0.444 11. i
1.257 31.4

ANOVA [PRINT=aovtable,information,effects,means,%ocv;

plant_7
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339

«kkkk - Analysis of variance <k*kk

Variate: plant 7

Source of variation d. ¥ S. Ss. m. s. V. r. F pr.
Cl stratum 3 0.889 0.296 1.00

Cl.1 stratum

| 1 0.296 0.296 1.00 0.391
Residual 3 0.889 0.296 0.20

CIl.I.F stratum

F 2 0.000 0.000 0.00 1.000
1.F 2 2.370 1.185 0.80 0.472
Residual 12 17.778 1.481

Total 23 22.222

* MESSAGE: the following units have large residuals.

Cl 1 11 F 1 1.78 s.e. 0.86

Cl 2 12 F 1 -1.78 s.e. 0.86

***xx* Tables of effects *****

Variate: plant_7

FxxxX Cl.l stratum *x*x**

I response -0.22 s.e. 0.222 rep. 12
FxxxEx Cl.l.F stratum  *****

F effects e.s.e. 0.430 rep. 8

0.00 0.00 0.00

I.F effects e.s.e. 0.609 rep. 4

1 2 3
1 -0.44 0.22 0.22
0.44 -0.22 -0.22

**xx*x Tables of means *****

Variate: plant_7

Grand mean 3.67

A m —
3.78 3.56
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3.67 3.67 3.67
1 2 3
3.33 4.00 4.00
4.00 3.33 3.33

*** Standard errors of means ---

Table 1 |
F
rep. 12 8 4
e.s.e. 0.157 0.430 0.521
d.f. 3 12 13. 96
Except when comparing means with the same level (s) of
1 0.609
d.f. 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 0.222 0.609 0.737
d._f. 3 12 13.96
Except when comparingmeans with the same level(s) of
1 0.861
d.f. 12

*** | east significant differences of means (51 level) ***

Table 1 F 1
F
rep. 12 8 4
I.s.d. 0.707 1.326 1.581
d.f. 3 12 13.96
Except when comparingmeans with the same level(s) of
1 1.875
d.f. 12

***** Stratum standard errors and coefficients of variation *****

Variate: plant_7

Stratum! d.f. s.e. cv%
ClI 3 0.222 6.1
Cl 1 3 0.314 8.6
CIl.1.F 12 1.217 33.2

340 "Split-Plot Design.”

341 ELOCK CVI/F

342 TREATMENTS I*F

343 COVARIATE "No Covariate"

344 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

345 Isd,means; LSDLEVEL=5] plant_8

**x** G5F0001 **** Fault (Coae VA 6). Statement 1 on Line 345
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Command: ANOVA [PRINT=aovtable,information,effects,means,%bcv;
FACT=32; FPROB=yes

Too few values (including null subset from RESTRICT)
Structure plant_8 has * values, whereas it should have 24.
346 "Split-Plot Design.”

347 BLOCK CIl/I/F

348 TREATMENTS I*F

349 COVARIATE "No Covariate"”

350 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32;
FPROB=yes; PSE=diff,\

351 Isd,means; LSDLEVEL=5] plant_9
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351

*Fxxxx - Analysis of variance *****

Variate: plant_9

Source of variation d. ¥
Cl stratum 3
Cl.l1 stratum

1 1
Residual 3

Cl,1.F stratum

F 2
1. F 2
Residual 12
Total 23
* MESSAGE:

Cl 4 12 1

****x* Tables of effects

Variate: plant 9

FrxxEE CIl.1 stratumn  *****

I response -0. 22 s .e. 0.385 rep.
*xxxx C|I.F stratum 07
F effects e.s.e. 0.364 rep. 8
F 1 2 3
0.00 0.17 -0.17
1.F effects e.s.e. 0.515 rep. 4
1 F 1 2 3
0.22 0.06 -0.28
-0.22 -0.06 0.28
*xxxx Tables of means *****
Variate: plant_9
Grand mean 3.67
1 2
3.78 3.56
F 1 2 3

the following units have

E

S.S m. s
1.481 0.494
0.296 0.296
2. 667 0.889
0. 444 0.222
1.037 0.519

12. 741 1.062
18 . 667

large residuals.

-1.56 s.e. 0.73
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0.56

0.33
0.84

0.21
0.49

12

C. 604

0.314
0.625



3.67 3.83 3.50

1 F 1 2 3
1 4.00 4.00 3.33
3.33 3.67 3.67

*** Standard errors of means ===

Table
rep.
e.s.e.

d.

| F |
F
12 8 4
0.272 0.364 0.501
3 12 14.20
Except when comparing means with the same level(s) of
0.515
12

d. f

~~=~ Standard errors of differences of means ===

Table
rep.
s.e.d.

d. ¥

[ F I
F
12 8 4
0.385 0.515 0.709
3 12 14.20
Except when comparing means with the same level(s) of
0.729
12

d.

~-~= Least significant differences of means (% level)

Table
rep.
1.s.d.
d. ¥

| F |
F
12 8 4
1.225 1.123 1.518
3 12 14.20
Except when comparing means with the same level(s) of
1.587
12

d. ¥

**xxxx Stratum standard errors and coefficients of variation *****

Variate: plant_9

Stratum d. f S. e cv%
Cl 3 0.287 138
Cl. 1 3 0.544 14.8
ClIl.l.F 12 1.030 28.1

352 "Split-Plot Design.”

353 BLOCK Cl/I/F

354 TREATMENTS I*F

355 COVARIATE "No Covariate"

356 ANOVA [PRINT=aovtable,information,effects,means, %cv;

FPROB=yes; PSE=diff,\

357

Isd,means; LSDLEVEL=5] plants 8
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357

*xxxx - Analysis of variance *****

Variate: plants_8

Source of variation d. ¥ s. s
Cl stratum 3 0.8889
Cl.l1 stratum
1 1 2.6667
Residual 3 3.2593
CIl.1.F stratum
F 2 1.0370
1.F 2 0.4444
Residual 12 9.1852
Total 23 17.4815
****x* Tables of effects *****
Variate: plants_8
I response -0.67 s.e.
Fxxxx Cl.l.F stratum *****
F effects e.s.e. 0.309 rep. 8
F 1 2 3
0.06 0.22 -0.28
I.F effects e.s.e. 0.437 rep. 4
1 F 1 2
1 -0.17 0.00
0.17 0.00
**x*x* Tables of means *****
Variate: plants_8
Grand mean 3.44
A ma —
3.78 3.11
F 1 2 3
3.50 3.67 3.17
| F 1 2
1 3.67 4.00
3.33 3.33
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0.2963

2.6667
1.0864

0.5185
0.2222
0.7654

0.426

0.17
-0.17

3.67
2.67

rep.

0.27

2.45
1.42

0.68
0.29

12

0.215

0.526
0.753



*** Standard errors of means ***

Table 1 !
F
rep. 12 8 4
e.s.e. 0.301 0.309 0.467
d.Ff. 3 12 11.64
Except when comparingmeans with the same level(s) of
1 0.437
d.f. 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d. 0.426 0.437 0.660
d.f. 3 12 11.64
Except when comparingmeans with the same level(s) of
I 0.619
d.f. 12

*** | east significant differences of means % level) ***

Table | F 1
F
rep. 12 8 4
I.s.d. 1.354 0.953 1.444
d.f. 3 12 11.64
Except when comparingmeans with the same level(s) of
1 1.348
d.f. 12

*FxxAX Stratum standard errors and coefficients of variation *****

Variate: plants_8

Stratum d.f. s. e. cv%
ClI 3 0.222 6.5
Cl. 1 3 0.602 17.5
ClL 1 F 12 0.875 25.4

358 "Split-Plot Design.”

359 BLOCK CVI/F

360 TREATMENTS I*F

361 COVARIATE "No Covariate"

362 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

363 Isd,means; LSDLEVEL=5] sla 6
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363

*xxxx Analysis of variance *****

rep.

Variate: sla 6
Source of variation d.f S. s m.s
Cl stratum 3 52.083 17.361
Cl.1 stratum
1 1 27.546 27.546
Residual 3 59.452 19.817
CIl.I.F stratum
F 2 12.183 6.091
1.F 2 31.100 15.550
Residual 12 114.055 9.505
Total 23 296.418
* MESSAGE: the following units have large residuals.
Cl 4 11 F 1 6.14 s.e. 2.18
****x* Tables of effects *****
Variate: sla_6
I response -2.14 s.e. 1.817
Fxxxx CIl.l.F stratumn  *****
F effects e.s.e. 1.090 rep. 8
F 1 2 3
-0.90 0.05 0.85
I.F effects e.s.e. 1.541 rep. 4
1 F 1 2 3
1.06 0.52 1.58
-1.06 -0.52 1.58
*xxx*x Tables of means *****
Variate: sla_6
Grand mean 20.47
m —m —
21.54 19.40
F 1 2 3
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0.88

1.39
2.09

0.64
1.64

12

0.323

0.544
0.235



19.57 20.52 21.32

F 1 2 3
21.70 22.11 20.81
17.45 18.92 21.82

*** Standard errors of means

Table 1 !
F
rep. 12 8 4
e.s.e. 1.285 1.090 1.799
d.f 3 12 9.36
Except when comparing means- with the-samelevel (s)of
1 1.541
d.f. 12
*** Standard errors of differences of means ***
Table 1 F— .
F
rep. 12 8 4
s.e.d. 1.817 1.541 2.544
d._f. 3 12 9.36
Except when comparing meanswith the same level(s) of
1 2.180
d.f. 12

*** Least significant differences of means % level)

Table | F 1
F
rep. 12 8 4
I.s.d. 5.784 3.359 5.721
d.f. 3 12 9.36
Except when comparing meanswith the same level(s) of
1 4.750
d.f. 12

**xxxx Stratum standard errors and coefficients of variation *****

Variate: sla 6

Stratum d.f. Ss. e. cv%
Cl 3 1.701 g 3
Cl.1 3 2.570 12.6
Cl 1.F 12 3.083 15.1

364 "Split-Plot Design."

365 BLOCK CVI/F

366 TREATMENTS I*F

367 COVARIATE "No Covariate"

368 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

369 Isd,means; LSDLEVEL=5] sla 7
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369

*Fxxxx Analysis of variance ***

Variate: sla 7

Source of variation d.f
Cl stratum 3
Cl.1 stratum

1

Residual

CIl.1.F stratum

F 2
1.F 2
Residual 12
Total 23
**xx* Tables of effects *****
Variate: sla_7

FxxAx Cl.1 stratum F****

I response

*xxxx Cl.I.F stratum *****

F effects e.s.

-0.62

I.F effects e.

*xx*x* Tables of means

Variate: sla_7

Grand mean 18.71

18 .17

18.09

0.527

18.685

7.025
25.182

4.773
18.031
26.622

100.317

1.08 s.e.

rep. 8
2 3
0.24 o 39
0.745 rep. 4
1 2
-0.10 111
0.10 -1.11
X
2
19.25
2 3
18 . 95 19.10
1 2
17.45 19.51
18.72 18.38
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1.183

~-1.01
1.01

17.55
20.65

6.228

7.025
8.394

2.386
9.016
2.218

0.74

0.84
3.78

1.08
4.06

12

0.428

0.372
0.045



*** Standard errors of means ***

Table | 1
F
rep. 12 8 4
e.s.e. 0.836 0.527 1.034
d.f. 3 12 6.55
Except when comparing means withthe samelevel(s)of
1 0.745
d.f. 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d. 1.183 0.745 1.462
d.f 3 12 6.55
Except when comparing means withthe samelevel(s)of
1 1.053
d.f 12

*** | east significant differences of means (&% level)

Table | F 1
F
rep. 12 8 4
Il.s.d. 3.764 1.623 3.506
d.f. 3 12 6.55
Except when comparing means withthe samelevel(s)of
1 2.295
d.f. 12

*xxAX Stratum standard errors and coefficients of variation *****

Variate: sla 7

Stratum d.f. s. e cv%
Cl 3 1.019 5.4
Cl.1 3 1.673 8

CIlL.I.F 12 1.489 8 o

370 "Split-Plot Design."

371 BLOCK ClVI/F

372 TREATMENTS I*F

373 COVARIATE "No Covariate"

374 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

375 Isd,means; LSDLEVEL=5] sla 8
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375

*xxxx Anaiysis of variance *****

Variate: sla 8

Source of variation d. ¥ S.s. m. s. V. r.
Cl stratum 3 3.135 1.045 1.35
Cl. I stratum

1 1 0.403 0.403 0.52
Residual 3 2.329 0.776 0. 14

CIl.1.F stratum

F 2 3.182 1.591 0.29
1. F 2 4.308 2.154 0.40
Residual 12 65.319 5.443

Total 23 78.676

* MESSAGE: the following units have large residuals.

Cl 4 11 F -3.68 s.e. 1.65
Cl 4 11 F 3 3.81 s.e. 1.65

[N

*xxx* Tables of effects *****

Variate: sla_8

FrRExEX Cl.l stratum  FFF**

I response 0.26 s.e. 0.360 rep. 12
*Hxxxx Cl.1.F stratum  *****

F effects e.s.e. 0.825 rep. 8

F a ——= 3
-0.21 0.51 -0.30

I.F effects e.s.e. 1.167 rep. 4

1 F 1 2 3
1 -0.55 0.37 0.22
0.59 -0.37 -0.22

*xxxx Tables of means *****

Variate: sla_8

Grand mean 17.36

| 1 2
17.23 17.49
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17.15 17.87 17.05
| F 1 2 3
1 16.42 18.11 17 .15
2 17.87 17.63 16. 96

*** Standard errors of means **

Table 1 F I
F
rep. 12 8 4
e.s.e. 0.254 0.825 0.986
d.f. 3 12 13.50
Except when comparing means with the same level(s)
1 1.167
d.f. 12
*** Standard errors of differences of means *™*
Table 1 F |
F
rep. 12 8 4
s.e.d 0.360 1.167 1.394
d.f. 3 12 13.50
Except when comparingmeans with the same level(s) of
1 1.650
d. f. 12

*** | east significant differences of means (5% level)

Table | F 1
F
rep. 12 8 4
I.s.d. 1.145 2.542 3.001
d.f. 3 12 13.50
Except when comparingmeans with the same Ilevel(s) of
1 3.594
d._f. 12

*xxxx Stratum standard errors and coefficients of variation *****

Variate: sla 8

Stratum d.f. s. e cv%
Cl 3 0.417 2.4
Cl 1 3 0.509 2.9
CIl.1.F 12 2.333 13.4

376 "Split-Plot Design.”

377 BLOCK CIl/V/F

378 TREATMENTS I*F

379 COVARIATE "No Covariate"

380 ANOVA [PRINT=aovtable,information,effects,means,%ocv; FACT=32
FPROB=yes; PSE=diff,\

381 Isd,means; LSDLEVEL=5] sla 9
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381

e Analysis of variance -~
Variate: sla 9

Source of variation d. ¥

Cl stratum 3

Cl.1 stratum

| 1

Residual 3

CIl.I.F stratum

43..84

15. 35
48 . 35

14 . 45
274 . 98

400. 68

-6.95
8.03
-8 .82

F 2
1. F 2
Residual 12
Total 23
* MESSAGE: the following units have
Cl 1 1 2 F 1

Cl 2 2 F 1

Cl 2 1 2 F 2

***** Tables of effects —~~=~==
Variate: sla_9

***** cl.l stratum ——==-

I response

*Fxxxx CIl.l.F stratumn *****

-1.60 s.e.

F effects e.s.e. 1.692 rep. 8
F a —= 3
0.09 -0.52 0.43
I.F effects e.s.e. 2.393 rep. 4
1 F 1 2
0.09 0.90
2 -0.09 -0.90
**xxx* Tables of means ~====
Variate: sla_9
Grand mean 11.67
m —m —

12.47 10.87
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14 . 61

15 .35
16. 12

7.23
22 .91

large residuals.

s.e. 3.38

s.e. 3.38

s.e. 3.38
1.639
3
-0.99
0.99

.91

. 95
.70

. 08
. 32

12

0.,401

0. 923
o. 735



11.76 11.15 12.10

I F 1 2 3
: 12.65 12.85 11.91
2 10.87 9.45 12.29

*=** Standard errors of means’ ¥

Table 1 F |
F
rep. 12 8 4
e.s.e. 1.159 1.692 2.272
d. f. 3 12 14.67
Except when comparing means with the same level(s)
| 2.393
d.f 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d. 1.639 2.393 3.213
d.f. 3 12 14.67
Except when comparing means with the same level(s)
1 3.385
d.f. 12

of

of

*** | east significant differences of means (&% level)

Table 1 F 1
F

rep. 12 8 4
1. s.d. 5.216 5.215 6.862
d.f. 3 12 14.67
Except when comparing means with the same level(s)
1 7.375

d.f. 12

*xxxx Stratum standard errors and coefficients of variation *****

Variate: sla 9

Stratum d.f. s. e.
Cl 3 1.561
Cl 1 3 2.318
CIl.I.F 12 4.787

382 "Split-Plot Design."
383 BLOCK CIl/V/F

384 TREATMENTS I*F

385 COVARIATE "No Covariate"

386 ANOVA [PRINT=aovtable,information,effects,means,%ocv;

FPROB=yes; PSE=diff,\
387 Isd,means; LSDLEVEL=5] sla 9
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387

*xxExxk - Analysis of variance *****

Variate: sla 9

Source of variation d. f
Cl stratum 3
Cl.l1 stratum

| 1
Residual 3

CIl.l.F stratum

F 2
I.F 2
Residual 12
Total 23

* MESSAGE: the following units have

43.84

15.35
48.35

3.72
14.45
274.98

400.68

Cl 1 12 1 -6.95
Cl 2 12 1 8.03
Cl 2 12 F 2 -8.82
***** Tables of effects *****

Variate: sla 9

*xExx Cl.l stratum **

I response -1. 60 s.e.

*xxxx Cl.l.F stratum

F effects e.s.e. 1.692 rep. 8

F 1 2
0.09 -0.52
1. F effects e.s.e. 2.393
| F 1
1 0.09
-0.09

*x**k* Tables of means *****
Variate: sla_ 9
Grand mean 11.67

| 1 2
12.47 10.87

3
0.43

rep. 4

0.90
-0.90

146

14.61

15.35
16.12

1.86
7.23
22.91

large residuals.

s.e. 3.38
s.e. 3.38
s.e. 3.38
1. 639
3
-0 .99
0 .99

0.91

0.95
0.70

0.08
0.32

12

F pr.

0.401

0.923
0.735



11.76 11.15 12.10
| F 1 2 3
1 12.65 12.85 11.91
10.87 9.45 12.29

*** Standard errors of means

Table 1 F 1
F
rep. 12 8 4
e s.e 1.159 1.692 2.272
d.f. 3 12 14.67
Except when comparing means with the same level(s)
1 2.393
d.f. 12
*** Standard errors of differences of means ***
Table | F 1
F
rep. 12 8 4
s.e.d. 1.639 2.393 3.213
d.f. 3 12 14.67
Except when comparing means with the same level(s)
1 3.385
d.f. 12

*** Least significant differences of means (5% leve

Table I F |
F
rep. 12 8 4
1. s.d. 5.216 5.215 6.862
d.f. 3 12 14.67
Except when comparing means with the same level(s) of
1 7.375
d.f. 12

*xxxXE Stratum standard errors and coefficients of variation *****

Variate: sla 9

Stratum d.f. s. e.
Cl 3 1.561
Cl.1 3 2.318
Cl 1.F 12 4.787
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349

*xxx*x Analysis of variance *****

Variate: branch 6

Source of variation d. F
Cl stratum 3
CIl.1 stratum

1 1
Residual 3

CIl.I.F stratum

F 2
1. F 2
Residual 12
Total 23

* MESSAGE: the following units have

3.670

1.498
18.303

4.383
1.525
24.743

54.122

Cl 2 11 (=] | 2.10
**x*x* Tables of effects *****

Variate: branch__6

Fxxxx Cl.l stratum  **x***

I response -0.50 s.e.

F*xxxx Cl.l.F stratum *****

F effects e.s.e. 0.508 rep. 8

F 1 2
-0.19 -0.41
I.F effects e.s.e. 0.718
1 F 1
0.35
-0.35

*xxx*x Tables of means *****

Variate: branch_6

Grand mean 3.69

A m —

3.93 3.44
F 1 2
3.50 3.28

0.59

rep. 4

-0.14
0.14

4.28
148

s.e.

1.008

-0.22
0.22

1.223

1.498
6. 101

2.192
0.763
2.062

large residuals.

1.02

0.20

C.25
2.96

1.06
0.37

12

0. 654

0.376
0.698



4.10 3.39 4.31
2.90 3.17 4.24

*** Standard errors of means ***

Table 1 1
F
rep. 12 8 4
e.s.e. 0.713 0.508 0.923
d. ¥ 3 12 7.56
Except when comparingmeans with the same Ilevel(s) of
1 0.718
d.f 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d. 1.008 0.718 1.305
d.f. 3 12 7.56
Except when comparingmeans with the same level(s) of
1 1.015
d.f 12

*** Least significant differences of means % level)

Table 1 F 1

F
rep. 12 8 4
I.s.d. 3.209 1.564 3.041
d.f. 3 12 7.56
Except when comparing means with the same level(s) of
1 2.212
d.f. 12

**xx*x Stratum standard errors and coefficients of variation *****

Variate: branch 6

Stratum d.f. Ss. e cv%
Cl 3 0.452 12.3
Cl.1 3 1.426 38.7
CIl IL.F 12 1.436 39.0

350 "Split-Plot Design.”

351 BLOCK ClV/I/F

352 TREATMENTS I*F

353 COVARIATE "No Covariate"

354 ANOVA [PRINT=aovtable,information,effects,means,%ocv; FACT=32;
FPROB=yes; PSE=diff,\

355 Isd,means; LSDLEVEL=5] branch 7
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355

*xxxx Analysis of variance *****

Variate: branch 7
Source of variation d.f s.s
Cl stratum 3 1.2445
Cl.1 stratum
| 1 0.3382
Residual 0.7644
ClIl.1.F stratum
F 2 0.3548
1.F 2 1.3405
Residual 12 4.1731
Total 23 8.2155
****x* Tables of effects *****
Variate: branch_7
I response -0.24 s.e.
*xxxEx CIl.I.F stratum *****
F effects e.s.e. 0.208 rep. 8
F 1 2 3
-0.01 0.16 -0.14
I.F effects e.s.e. 0.295 rep. 4
1 F 1 2
1 0.27 0.04
-0.27 -0.04
**x** Tables of means * **+
Variate: branch_7
Grand mean 2.75
| 1 2
2.87 2.63
F 1 2 3
2.74 2.91 2. 61
F 1 2
3.13 3.06
2.35 2.75

150

0.4148

0.3382
0.2548

0.1774
0.6703
0.3478

0.206

-0.31
0.31

2.42
2.80

rep.

1.63

1.33
0.73

0.51
1.93

12

0.333

0.613
0.188



*** Standard errors of means

Table

rep. 12 8
e.s.e. 0.146 0.208
d.f. 3 12

Except when comparing means with the same
1
d.f.

|

F

4

0.281

14.58
level(s)
0.295

12

*** Standard errors of differences of means ***

Table | F
rep. 12 8
s.e.d. 0.206 0.295
d.f. 3 12

Except when comparing means with the same
1
d.f.

*** Least significant differences of means

Table |

rep. 12 8
I.s.d. 0.656 0.642
d.f. 3 12

Except when comparing means with the same
1
d.f.

1

F

4

0.398

14.58
level(s)
0.417

12

(5%

|
F
4
0.850
14.58

level(s)

0.909
12

of

of

level)

of

*xxAX Stratum standard errors and coefficients of variation *****

Variate: branch 7
Stratum d._f. s. e cv%
Cl 3 0.263 9.5
Cl.1 3 0.291 10.6
Cl. 1. F 12 0.590 21.4

356 "Split-Plot Design."

357 BLOCK CIl/I/F

358 TREATMENTS I*F

359 COVARIATE "No Covariate"”

360 ANOVA [PRINT=aovtable,,information,effects,means,%ocv;
FPROB=yes; PSE=diff,\

361 Isd,means; LSDLEVEL=5] branch 8

FACT=32



361

**xxx* - Analysis of variance *****

Variate: branch 8

Source of variation d. ¥ S. s. m. s. V. r. F pr.
Cl stratum 3 1.0708 0.3569 1.95

Cl 1 stratum

1 1 0.6157 0.6157 3.36 0.164
Residual 3 0.5503 0.1834 0.63

ClIl.1_.F stratum

F 2 0.9961 0.4980 1.72 0.221
1.F 2 0.1702 0.0851 0.29 0.751
Residual 12 3.4785 0.2899

Total 23 6.8817

* MESSAGE: the following units have large residuals.

Cl 2 11 F 2 0.84 s.e. 0.38

*xxxx Tables of effects *****

Variate: branch_8

FxxExxE Cl.l stratum  *****

I- response 0.32 s.e. 0.175 rep. 12
Fxxkxx Cl.1.F stratum *****

F effects e.s.e. 0.190 rep. 8

-0.29 0.14 0.15

I.F effects e.s.e. 0.269 rep. 4

1 F 1 2 3
1 0.11 -0.09 -0.02
2 -0.11 0.09 0.02

*xxx*x Tables of means *****

Variate: branch_8

Grand mean 2.09
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1.80 2.23 2.24

I F 1 2 3
1 1.76 1.98 2.06
1.85 2.49 2.42

*** Standard errors of means ***

Table 1 F I
F
rep. 12 8 4
e.s.e. 0.124 0.190 0.252
d.f. 3 12 14 .85
Except when comparing means with the same level (s) of
1 0.269
d.f. 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 0.175 0.269 0.357
d.f. 3 12 14.85
Except when comparing means with the same level(s) of
1 0.381
d.f. 12

*** Least significant differences of means (% level)

Table 1 F 1
F
rep. 12 8 4
1.s.d 0.556 0.587 0.761
d.f. 3 12 14.85
Except when comparing means with the same level(s) of
| 0.829
d._f. 12

*xxxx Stratum standard errors and coefficients of variation *****

Variate: branch 8

Stratum d.f. Ss. e cv%
ClI 3 0.244 11.7
Cl. 1 3 0.247 11.8
CIl.1.F 12 0.538 25.7

362 "Split-Plot Design.”

363 BLOCK Cl/I/F

364 TREATMENTS I*F

365 COVARIATE "No Covariate"

366 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

367 Isd,means; LSDLEVEL=5] branch 9

153



367

*xxxx Analysis of variance ***

Variate: branch_9

Source of variation d.f S.s m.s
Cl stratum 3 1.6690 0.5563
Cl | stratum
| 1 0.9838 0.9838
Residual 0.3931 0.1310
CIl.I.F stratum
F 2 0.4825 0.2412
1.F 2 0.1744 0.0872
Residual 12 6.3396 0.5283
Total 23 10.0423
* MESSAGE: the following units have large residuals.
Cl 1 12 (=] | 1.58 s.e. 0.51
Cl 1 12 F 2 -1.09 s.e. 0.51
****x* Tables of effects *****
Variate: branch_9
Frxxx Cl.l stratum *****
I response 0.40 s.e. 0.148
Frxxx Cl.l.F stratum  *****
F effects e.s.e. 0.257 rep. 8
F 1 2 3
-0.02 0.18 -0.17
I.F effects e.s.e. 0.363 rep. 4
1 F 1 2 3
1 0.05 -0.12 0.07
-0.05 0.12 -0.07

***x*x* Tables of means *****

Variate: branch_9
Grand mean 2.20
1 1 2
2.00 2.40
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rep.
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0.25

0.46
0.17

12

0.071

0.644
0.850



2.18 .38 .03
1 2 3
.03 , 06 1.90
.34 ,70 2.17

*** Standard errors of means ***

Table 1 1
F
rep. 12 8 4
e.s.e. 0.104 0.257 0.315
d.f. 3 12 14.28
Except when comparingmeans with the same level(s) of
1 0.363
d.f. 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 0.148 0.363 0.445
d.f. 3 12 14.28
Except when comparingmeans with the same level(s) of
| 0.514
d.f. 12

*** Least significant differences of means (G% level) ***

Table | F |
F
rep. 12 8 4
I.s.d. 0.470 0.792 0.952
d.f. 3 12 14.28
Except when comparingmeans with the same level(s) of
1 1.120
d.f. 12

*xxAx Stratum standard errors and coefficients of variation *****

Variate: branch 9

Stratum d.f. s. e. cv%
(@] 3 0.305 13.8
Cl 1 3 0.209 9.5
CIl.1.F 12 0.727 33.0

368 "Split-Plot Design."

369 BLOCK CIl/I/F

370 TREATMENTS I*F

371 COVARIATE "No Covariate"

372 ANOVA [PRINT=aovtable,information,effects,means, %cv; FACT=32
FPROB=yes; PSE=diff,\

373 Isd,means; LSDLEVEL=5] fbranc 6
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**xxxx Analysis of variance *****

Variate: fbranc 6

Source of variation d.f. S. Ss. m.s. v.r.
Cl stratum 3 0.005336 0.001779 0.22
CIl.1 stratum

| 1 0.009268 0.009268 1.14
Residual 3 0.024437 0.008146 2.69

CIl.I.F stratum

F 2 0.005732 0.002866 0.95
1.F 2 0.016286 0.008143 2.69
Residual 12 0.036273 0.003023

Total 23 0.097331

* MESSAGE: the following units have large residuals.

Cl 4 12 1 0.091 s.e. 0.039

***** Tables of effects ***

Variate: fbranc_6

FHAAE CIl.l stratum  *x*x**

I response .039 s.e. 0.0368 rep. 12
FxxExx ClI.F stratum  *****

F effects e.s.e. 0.0194 rep. 8

F 1 2 3
0.001 -0.020 0.018

I.F effects e.s.e. 0.0275 rep. 4

| F 1 2 3
1 0.037 -0.019 -0.018
-0.037 0.019 0.018

**xx*x*x Tables of means *****

Variate: fbranc_6

Grand mean 0.190

A m —=
0.209 0.170
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0.191 0.170 0.208

| F 1 2 3

1 0.248 0.171 0.210

2 0.135 0.169 0.206

*** Standard errors of means **7

Table 1 F |
F
rep. 12 8 4
e.s.e. 0.0261 0.0194 0.0344
d._f. 3 12 , 8
Except when comparing means with the same level(s)
1 0.0275
d.f. 12

*** Standard errors of differences of means ***

Table I F |
F

rep. 12 8 4
s.e.d. 0.0368 0.0275 0.0486
d.f. 3 12 8
Except when comparing means with the same level(s)
1 0.0389
d.f. 12

*** Least significant differences of means (5% levs

Table 1 F 1
F
rep. 12 8 4
1.s.d 0.1173 0.0599 0.1121
d.f. 3 12 8
Except when comparing means with the same level(s) of
1 0.0847
d.f. 12

*xxxx Stratum standard errors and coefficients of variation *****

Variate: fbranc 6

Stratum d.f Ss. e. cvS
Cl 3 0.0172 9.1
Cl.1 3 0.0521 27.5
Cl. L.F 12 0.0550 29.0

374 "Split-Plot Design.”

375 BLOCK ClVI/F

376 TREATMENTS I*F

377 COVARIATE "No Covariate"”

378 ANOVA [PRINT=aovtable,information,effects,means,%ocv;

FPROB=yes; PSE=diff,\

379

Isd,means; LSDLEVEL=5] fbranc 7
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379

*xxxx Analysis of variance *****

Variate: fbranc 7

Source of variation d.f
Cl stratum 3
Cl.l1 stratum

1 1
Residual

CIl.1.F stratum

F 2
1.F 2
Residual 12
Total 23
* MESSAGE: the following

Cl 1 11 F 1

Cl 3 11 F 1

Cl 3 11 F 3

*xxxx Tables of effects *****

Variate: fbranc_7
HA A KA CI_I Stratum E
I response
*xxxx Cl.V_F stratum *Fxr*
F effects e.s.e. 0.01059
F 1 2
0.0199 0.0016
I.F effects e.s.e. 0.01498
F 1
0.0065
2 -0.0065

*xxxx Tables of means *****

Variate: fbranc_7
Grand mean 0.1191
1 2
0.1337 0.1045

units have

S. s

0.0031679

0.0051215
0.0010943

0.0068749
0.0024192
0.0107712

0.0294492

0.0469

-0.0557

0.0477

-0.0292 s.e.

rep.

-0.0215
rep. 4
2

0.0077
-0.0077

158

m. s.

0.0010560

0.0051215
0.0003648

0.0034375
0.0012096
0.0008976

0.00780

3

-0.0142
0.0142

large residuals.

V. r. F pr.

2.89

14.04 0.033

0.41

3.83 0.052

1.35 0.297
rep. 12



0.1390 0.1207 0.0976

1 0.1600 0.1430 0.0980
0.1179 0.0984 0.0972

*** Standard errors of means

Table 1 F 1
F
rep. 12 8 4
e.s.e. 0.00551 0.. 01059 0.01342
d._f. 3 12 14.91
Except when comparing means with the same level(s) of
| 0.01498
d.f. 12

*** Standard errors of differences of means ***

Table 1 F 1
F
rep. 12 8 4
s.e.d. 0.00780 0.01498 0.01897
d.f. 3 12 14.91
Except when comparing means with the same level(s) of
1 0.02118
d.f. 12

*** | east significant differences of means (% level) ***

Table 1 F 1
F
rep. 12 8 4
I.s.d. 0.02481 0.03264 0.04046
d.f. 3 12 14.91
Except when comparing means with the same level(s) of
| 0.04616
d.f. 12

**xxx Stratum standard errors and coefficients of variation *****

Variate: fbranc 7

Stratum d.f. s. e cv%
ClI 3 0.01327 11.1
Cl.1 3 0.01103 9.3
ClIl.1.F 12 0.02996 25.2

380 "Split-Plot Design."”

381 BLOCK CIl/V/F

382 TREATMENTS I*F

383 COVARIATE "No Covariate"”

384 ANOVA [PRINT=aovtable,information,effects,means, %cv; FACT=32
FPROB=yes; PSE=diff,\

385 Isd,means; LSDLEVEL=5] fbranc 8
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Variate: fbranc_8

Source of variation
Cl stratum
Cl. 1

|
Residual

stratum

CIl.1.F stratum
F

d.f. s. s

3 0.0003856

1 0.0000749
0.0002573

2 0.0006606

I.F 2 0.0000589
Residual 12 0.0051319
Total 23 0.0065692
* MESSAGE: the following units have
Cl 2 11 F 2 0.0343
*xxxx Tables of effects *****
Variate: fbranc 8
FrEEE Cl.l stratum  F****
I response 0.0035 s.e.
FxExx Cl.L.F stratum > *x**
F effects e.s.e. 0.00731 rep. 8
F 1 2 3
-0.0013 0.0070 -0.0057
I.F effects e.s.e. 0.01034 rep. 4
1 F 1 2
-0.0004 0.0021
0.0004 -0.0021
*xxxx Tables of means *****
Variate: fbranc_8
Grand mean 0.0738
A m —
0.0720 0.0756
F 1 2 3

160

m. s.

0.0001285

0.0000749
0.0000858

0.0003303
0.0000295
0.0004277

.e. 0.0146

0.00378

3

-0.0017
0.0017

large residuals.

rep.

1.50

0.87
0.20

0.77
0.07

12

0.419

0.484
0.934



0.0725 0.0808 0.0681

1 0.0704 0.0811 0.0646
0.0746 0.0805 0.0716

*** Standard errors of means

Table I F 1
F

rep. 12 8 4
e.s.e. 0.00267 0..00731 0.00886
d.f. 3 12 13.97
Except when comparing means with the same level (s)
1 0.01034
d.f. 12

*** Standard errors of differences of means ***

Table I F |
F

rep. 12 8 4
s.e.d. 0.00378 0.01034 0.01252
d.f. 3 12 13.97
Except when comparing means with the same level(s)
1 0.01462

d.f. 12

*** | east significant differences of means (5% level)

Table | F |
F

rep. 12 8 4
I.s.d. 0.01203 0.02253 0.02687
d.f. 3 12 13.97
Except when comparing means with the same level(s)
1 0.03186
d.f. 12

of

of

*xx

F*xAXX Stratum standard errors and coefficients of variation *****

Variate: fbranc 8

Stratum d.f. Ss. e.
Cl 3 0.00463
Cl. 1 3 0.00535
CIl.I.F 12 0.02068

386 "Split-Plot Design.”
387 BLOCK CIl/I/F

388 TREATMENTS I*F

389 COVARIATE "No Covariate”

390 ANOVA [PRINT=aovtable,information,effects,means,%ocv;

FPROB =yes; PSE=diff,\
391 Isd,means; LSDLEVEL=5] fbranc 9
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391

**xxxx Analysis of variance *****

Variate: fbranc 9
Source of variation d.f s.s. m.s v.r
Cl stratum 3 0.0018324 0.0006108 40.73
Cl.l1 stratum
1 1 0.0000593 0.0000593 3.96
Residual 0.0000450 0.0000150 0.03
CIl.I.F stratum
F 2 0.0012358 0.0006179 1.40
1.F 2 0.0006888 0.0003444 0.78
Residual 12 0.0052910 0.0004409
Total 23 0.0091524
* MESSAGE: the following units have large residuals.
Cl 1 12 1 0.0331 .e. 0.0148
***** Tables of effects *****
Variate: fbranc__9
Fxxxx Cl.l stratum  *****
I response 0.0031 s.e. 0.00158 rep. 12
FxAxxx Cl.l.F stratum *****
F effects e.s.e. 0.00742 rep. 8
F 1 2 3
0.0048 0.0054 -0.0101
I.F effects e.s.e. 0.01050 rep. 4
1 F 1 2 3
0.0063 -0.0068 0.0005
-0.0063 0.0068 -0.0005

**xxx*x Tables of means *****

Variate: fbranc_9
Grand mean 0.0733
a m —
0.0717 0.0749
F 1 2
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0.0781 0.0787 0.0632

0.0828 0.0703 0.0621
0.0733 0.0871 0.0643

*** Standard errors of means ***

Table 1 F 1
F
rep. 12 8 4
e.s.e. 0.00112 0.00742 0.00864
d.f. 3 12 12.40
Except when comparing means with the same level (s) of
1 0.01050
d.f. 12

*** Standard errors of differences of means ***

Table 1 F 1

F
rep. 12 8 4
s.e.d. 0.00158 0.01050 0.01223
d.f. 3 12 12.40
Except when comparing means with the same level(s) of
1 0.01485
d.f. 12

*** Least significant differences of means (5% level) ***

Table 1 F 1
F
rep. 12 8 4
I.s.d. 0.00503 0.02288 0.02654
d.f. 3 12 12.40
Except when comparing means with the same level (s) of
1 0.03235
d.f. 12

*Axxxk Stratum standard errors and coefficients of variation *****

Variate: fbranc 9

Stratum d.f. s. e cvi
ClI 3 0.01009 13.8
Cl 1 3 0.00224 3.0
CIl.1.F 12 0.02100 28.6

392 "Split-Plot Design.”

393 BLOCK ClVI/F

394 TREATMENTS I*F

395 COVARIATE "No Covariate"

396 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

397 Isd,means; LSDLEVEL=5] fgreen 6
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397

*xxxx - Analysis of variance *****

Variate: fgreen 6

Source of wvariation d.f S. m. s.
Cl stratum 3 0.000723 0.000241
Cl.l1 stratum

| 1 0.008796 0.008796
Residual 3 0.003364 0.001121

CIl.1.F stratum

F 2 0.001326 0.000663
1.F 2 0.008741 0.004370
Residual 12 0.012258 0.001021
Total 23 0.035208

* MESSAGE: the following units have large residuals.

Cl 1 11 1 0.0457
Cl 1 11 F 2 -0.0516

***x** Tables of effects *****

Variate: fgreen_6

FrRExEX CIl.l stratum  *****
I response 0.0383 S.
Fxxxx ClI.F stratum *****

F effects e.s.e. 0.01130 rep. 8

F 1 2 3
-0.0097 0.0013 0.0084

I.F effects e.s.e. 0.01598 rep. 4

1 F 1 2
1 0.0211 0.0041
2 -0.0211 -0.0041

**xx* Tables of means *****

Variate: fgreen_6

Grand mean 0.1978

A m —_—
0.1787 0.2170

164

s.e. 0.0226
s.e. 0.0226

0.01367

3
-0.0251
0.0251

7.84
1.10

0.65
4.28

12

0.068

0.540
0.040



F 1 2 3
0.1881 0.1991 0.2062

1 F 1 2 3
1 0.1901 0.1840 0.1619
2 0.1862 0.2142 0.2505

*** Standard errors of means

Table 1 F |
F

rep. 12 8 4
e. . s.e. 0.00967 0.01130 0.01624
d.f. 3 12 13.05
Except when comparing means with the same level(s)
| 0.01598

d.f. 12

*** Standard errors of differences of means ***

Table | F 1
F

rep. 12 8 4
s. e.d. 0.01367 0.01598 0.02297
d.f. 3 12 13.05
Except when comparing means with the same level(s)
| 0.02260

d.f. 12

of

*** | east significant differences of means (% level) *

Table | F |

F
rep. 12 8 4
l.s.d. 0.04351 0.03482 0.04959
d.f. 3 12 13.05
Except when comparing means with the same level(s)
| 0.04924
d.f. 12

of

*x***  Stratum standard errors and coefficients of variation *****

Variate: fgreen_6

Stratum d.f. s. e
Cl 3 0.00634
Cl. 1 3 0.01933
Cl.I.F 12 0.03196

398 "Split-Plot Design.”

399 BLOCK CIl/I/F

400 TREATMENTS I*F

401 COVARIATE "No Covariate"

402 ANOVA [PRINT=aovtable, information,effects,means,%b6cv;

FPROB=yes; PSE=diff,\
403 Isd,means; LSDLEVEL=5] fgreen_7
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cv%

3.2
9.8
16.2
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.......... AMlytii of rarianoa

Yanata: ifroor. 7
Sourco of variation d.f. a.a. ». a.
Cl ntat> ) 0.0014444 0.0004242
Cl.1 atrat
| I 0.000000% 0.000000%
fcaaidwal ) 0.0004m 0.00030%»
Cl.l.r atratu*
r 2 0.00234)4 0.001r1i»
j-r 2 0.0034783 0.001»8»2
Rea:dual 12 0.010413% 0.0004011
Total 2) 0.014038%
e« KCSSXGC: tha following unit- have larga raaiduala.
c: 4 Cot ri -0.04%i *#. 0.0212
----- of e{{*«>» *..**
Variata: fgraar._7
........... Cl1l itrttus -----
1 rvapor,aa -0. 0003 a.a. 0.00714
F atratun ..........
F affacta a.a.a. 0.01041 rap. 4
f 1 2 3
0.0024 0.0107 -0.0131
1. aifacta a.a.a. 0.01501 rap. 4
1 r i 2 3
1 0.0104 0.007$ -0.0141
-0.0104 -0.007% 0.0181
Variata: fdraar_7
Grand Man 0.1444
1 2
0.1440 0.1444
r 1 2

166

2.0%

0.00
0.34

1.30
2.21

f pr.

0.472

0.308
0.1%3



0.1713 0.1796 0.1558

| F 1 2 3
1 0.1821 0.1872 0.1378
2 0.1606 0.1720 0.1737

*** Standard errors of means

Table | F |
F

rep. 12 8 4
e s. e 0.00505 0.01061 0.01325
d.f. 3 12 14.72
Except when comparing means with the same level(s)
| 0.01501

d.f. 12

*** Standard errors of differences of means ***

Table 1 F |
F

rep. 12 8 4
s.e.d. 0.00714 0.01501 0.01874
d.f. 3 12 14.72
Except when comparing means with the same level(s)
| 0.02123

d.f. 12

*** | east significant differences of means (5% level *“**

Table 1 F |
F

rep. 12 8 4
1.s.d. 0.02272 0.03270 0.04002

d.f. 3 12 14.72
Except when comparing means with the same level(s) of

1 0.04625

d._f. 12

***** Stratum standard errors and coefficients of variation
Variate: fgreen_7

Stratum d.f. s. e. cv%
Cl 3 0.01023 6.1
Cl. 1 3 0.01010 6.0
Cl.I.F 12 0.03002 17.8

404 "Split-Plot Design.”

405 BLOCK Cl/V/F

406 TREATMENTS I*F

407 COVARIATE "No Covariate"

408 ANOVA [PRINT=aovtable, information, effects,means,%ocyv;

FPROB=yes; PSE=diff,\
409 Isd,means; LSDLEVEL=5] fgreen_8

167
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409

*xxEx*x Analysis of variance *****

Variate: fgreen_8

Source of variation d. F sS. s
Cl stratum 3 0.0008974
Cl.l1 stratum

1 1 0.0000123
Residual 3 0.0001309
CIl.1.F stratum

F 2 0.0024484
1.F 2 0.0003226
Residual 12 0.0074851
Total 23 0.0112967
* MESSAGE: the following units have

Cl 2 12 F 1 0.0374
Cl 2 12 F 3 -0.0365

**xx* Tables of effects *****

Variate: fgreen_8

FxxxE Cl.l stratumn *****

I response

Fxxxx Cci.l.F stratum  *****

F effects e.s.e. 0.00883
F 1 2

0.0042 0.0097

I.F effects e.s.e. 0.01249
1 F 1
: -0.0048
2 0.0048

**xxx* Tables of means *****

Variate: fgreen_8
Grand mean 0.1006
| 1 2
0.0999 0.1013

0.0014 s.e.

rep. 8

3
-0.0139

rep. 4
2

0.0041
-0.0041

168

m. s.

0.0002991

0.0000123
0.0000436

0.0012242
0.0001613
0.0006238

0.0177
0.0177

S. e.
S. e.

0.00270

3
0.0007

-0.0007

large residuals.

rep.

6.85

0.28
0.07

1.96
0.26

12

0.632

0.183
0.776



F 1 2 3

0.1048 0.1103 0.0867
1 F 1 2 3
1 0.0993 0.1137 0. 0867
0.1103 0.1069 0. 0867
*** Standard errors of means
Table | F 1
F
rep. 12 8 4
e.s.e. 0.00191 0.00883 0.01037
d. ¥ 3 12 12.79
Except when comparing means with the same level (s)
| 0.01249
d. ¥ 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d 0.00270 0.01249 0.01467
d. ¥ 3 12 12.79
Except when comparing means with the same level(s)
| 0.01766
d. ¥ 12
*** | east significant differences of means (% levs:
Table | F 1
F
rep. 12 8 4
1.s.d 0.00858 0.02721 0.03174
d. 3 12 12.79
Except when comparing means with the same level(s)
1 0.03848
d. F 12

*xxAx Stratmn standard errors and coefficients of variation *****

Variate: fgreen__8

Stratum d. f s.e cv%
Cl 3 0.00706 7.0
Cl. 1 3 0.00381 3.8
Cl.1.F 12 0.02498 24.8
410 "Split-Plot Design."

411 BLOCK CVI/F

412 TREATMENTS I*F

413 COVARIATE "No Covariate"

414 ANOVA [PRINT=aovtable,information,effects,means,%ocv;
FPROB=yes; PSE=diff,\

415 Isd,means; LSDLEVEL=5] fgreen_9
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415

Analysis of variance

Variate: fgreen_9

Source of variation d. ¥
Cl stratum 3
Cl.1 stratum

1

Residual 3

CIl.1_.F stratum

F 2
1.F 2
Residual 12
Total 23

* MESSAGE: the following

Cl 1 11 F 3

****x* Tables of effects *****

Variate: fgreen 9

FxxxEx CIl.l stratum  ***x**

I response

F*xxxx CIl.I.F stratum ckkkx

F effects e.s.e. 0. 01065

F 1 2
-0.0026 -m0.0161

1. F effects e.s.e. 0.01506
| F 1

0.0035
m0.0035

**xxx*x Tables of means *****

Variate: fgreen_9
Grand mean 0.0295
A m @ —
0.0361 0.0230
F 1 2

units have

S. s

0. 0000481

0.0010269
0.0013405

0.0049483
0.0001839
0.0108916

0.0184393

0.0607

-0.0131 s.e.

rep. 8

3
0.0188

rep. 4
2

-0.0003
0.0003

170

m.s.

0.0000160

0.0010269
0.0004468

0.0024741
0.0000920
0.0009076

. e. 0.0213

0 .00863

3

-0. 0033
0. 0033

large residuals.

rep.

0.04

2.30
0.49

2.73
0.10

12

0.227

0.106
0.904



0.0269 0.0134 0.0483

1 0.0370 0.0197 0.0516
0.0169 0.0071 0.0450

-~~~ Standard errors of means **

Table | F 1
F
rep. 12 8 4
e.s.e. 0. 00610 0.01065 0.01373
d. ¥ 3 12 15
Except when comparing means with the same level(s)
1 0.01506
d. ¥ 12
*** Standard errors of differences of means -~~~
Table | F 1
F
rep. 12 8 4
s.e.d 0. 00863 0.01506 0.01942
d. ¥ 3 12 15
Except when comparing means with the same level(s)
1 0.02130
d. 12

*** | east significant differences of means (% lev<

Table | F 1
F

rep. 12 8 4
1. s.d. 0. 02746 0.03282 0.04139
d. ¥ 3 12 15
Except when comparing means with the same level (s)
1 0.04642
d. ¥ 12

Variate: fgreen_9

Stratum d. ¥ s. e
Cl 3 0.00163
Cl.1 3 0.01220
CIl. L. F 12 0.03013

416 "Split-Plot Design."
417 BLOCK Ci/l/F

418 TREATMENTS I*F

419 COVARIATE "No Covariate"

cv%

5.5
41.3
102.0

420 ANOVA [PRINT=aovtable,information,effects,means,%ocv;

FPROB=yes; PSE=diff,\
421 Isd,means; LSDLEVEL=5] fhead 6
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421

Variate: fhead 6
Source of variation d. F S. s. m. s.
Cl stratum 3 0.0004234 0.0001411
Cl.l1 stratum
1 1 0.0000049 0.0000049
Residual 0.0007262 0.0002421
CIl.I.F stratum
F 2 0.0024529 0.0012265
1.F 2 0.0044398 0.0022199
Residual 12 0.0064599 0.0005383
Total 23 0.0145071
* MESSAGE: the following units have large residuals.
Cl 2 11 F 3 -0.0391 .e. 0.0164
***xx* Tables of effects *****
Variate: fhead_6
Fxxxx Cl.l stratum *****
I response 0.0009 s.e. 0.00635 rep.
FxxxEE ClILF stratum *****
F effects e.s.e. 0.00820 rep. 8
F 1 2 3
0.0131 -0.0016 -0.0115
I.F effects e.s.e. 0.01160 rep. 4
1 F 1 2 3
1 -0.0179 0.0030 0.0150
0.0179 -0.0030 -0.0150

**x*x* Tables of means *****

Variate: fhead_6
Grand mean 0.0650
A m @ —
0.0645 0.0654
F 1 2
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0.58

0.02
0.45

2.28
4.12

12

0.896

0.145
0.043



0.0781 0.0634 0.0535

| F 1 2 3
1 0.0597 0.0659 0.0680
2 0.0965 0.0609 0.0389

*** Standard errors of means ***

Table 1 F I
F
rep. 12 8 4
e.s.e. 0.00449 0.00820 0.01048
d. F 3 12 14.97
Except when comparing means with the same level (s) of
| 0.01160
d. ¥ 12

*** Standard errors of differences of means ***

Table 1 F 1
F
rep. 12 8 4
s.e.d. 0.00635 0.01160 0.01483
d. F 3 12 14 . 97
Except when comparing means with the same level(s) of
| 0.01641
d. f 12

*** |Least significant differences of means (&% level)

Table | F I
F
rep. 12 8 4
1.s.d 0.02021 0.02528 0.03160
d. 3 12 14 . 97
Except when comparing means with the same level(s) of
| 0.03575
d. ¥ 12

*xxxE Stratum standard errors and coefficients of variation *****

Variate: fhead 6

Stratum d. ¥ s. e cvt
Cl 3 0.00485 7.5
Cl. 1 3 0.00898 13.8
Cl.1.F 12 C. 02320 35.7

422 "Split-Plot Design."”

423 3LOCK ClVI/F

424 TREATMENTS I*F

425 COVARIATE "No Covariare"

426 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32;
FPROB=yes; PSE=diff,\

427 Isd,means; LSDLEVEL=5] fhead_7

173



427

*xAx* Analysis of variance *****

Variate: fhead 7
Source of variation d.f S.S. m.s.
Cl stratum 3 0.002131 0.000710
Cl.1 stratum
| 1 0.005344 0.005344
Residual 0.000734 0.000245
Cl.i.F stratum
F 2 0.003071 0.001536
l1.F 2 0.014316 0.007158
Residual 12 0.032864 0.002739
Total 23 0.058460
* MESSAGE: the following units have large residuals.
Cl 3 11 F 1 0.080 s.e. 0.037
***** Tables of effects *****
Variate: fhead_7
FxAAA Cl.l stratum *****
I response 0.030 s.e. 0.0064 rep.
FxAxx Cl.i.F stratum  *****
F effects e.s.e. 0.0185 rep. 8
F 1 2 3
0.000 0.014 -0.014
I.F effects e.s.e. 0.0262 rep. 4
1 F 1 2 3
1 0.002 -0.031 0.029
-0.002 0.031 -0.029

**xx* Tables of means *

Variate: fhead_7
Grand mean 0.191
A m —
0.176 0.206
F 1 2

174

2.90

21.84
0.09

0.56
2.61

12

0.019

0.585
0.114



0.191 0.205 0.177

1 F 1 2 3
1 0.178 0.159 0.191
0.204 0.250 0.163

*** Standard errors of means

Table 1 F |
F

rep. 12 8 4
e.s.e. 0.0045 0.0185 0.0218
d.f. 3 12 13
Except when comparing means with the same level(s)
1 0.0262
d.f. 12

*** Standard errors of differences of means ***

Table 1 F 1
F

rep. 12 8 4
s.e.d. 0.0064 0.0262 0.0309
d.f. 3 12 13
Except when comparing means with the same level(s)
1 0.0370
d.f. 12

of

of

*** | east significant differences of means % level)

Table I F 1
F
rep. 12 8 4
1. s.d. 0.0203 0.0570 0.0667
d._f. 3 12 13
Except when comparing means with the same level(s)
1 0.0806
d.f. 12

of

*xxAx Stratum standard errors and coefficients of variation *****

Variate: fhead 7

Stratum d.f. s. e.
Cl 3 0.0109
Cl.1 3 0.0090
ClL L. F 12 0.0523

428 "Split-Plot Design.”
429 BLOCK Cl/V/F

430 TREATMENTS I*F

431 COVARIATE "No Covariate”

432 ANOVA [PRINT=aovtable,information,effects,means,%ocv;

FPROB=yes; PSE=diff,\
433 Isd,means; LSDLEVEL=5] fhead 8
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cv%

5.7
4.7
27.4
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433

Variate:

Source of variation

Cl stratum
Cl.1
1

Residual

stratum

CIl.1.F stratum
F

1.F

Residual

Total

fhead 8

d.f.

12

23

S. s

0.013302

0.011917
0.013621

0.010913
0.007454
0.033269

0.090477

**xx* Tables of effects *****

Variate:

I response

* hkk kK

F effects

0.009

1.F effects

****x*x Tables of means

Variate:

Grand mean

0.364

0.395

fhead_8

e.

fhead 8

J F stratum

e.s.e.

S.

0.386

stratum F****

0.045 s.e.

k k k k k

. 0186

-0.029

0.0263

0.023
-0.023

k k k k k

0.409

0.357

0.396
0.395

rep. 8

0.020

rep. 4

-0.020
0.020

0.407

0.315
0.399

176

m. s.

0.004434

0.011917
0.004540

0.005456
0.003727
0.002772

0.0275 rep.

-0.003
0.003

0.381
0.433

0.98

2.62
1.64

1.97
1.34

12

0.204

0.182
0.297



*** Standard errors of means kkk

Table 1 F I
F
rep. 12 8 4
e s.e. 0.0195 0.0186 0.0290
d. F 3 12 10.78
Except when comparing means with the same level(s) of
1 0.0263
d.f 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d. 0.0275 0.0263 0.0410
d.f. 3 12 10.78
Except when comparing means with the same level(s) of
1 0.0372
d._f. 12
*** Least significant differences of means (% level) ***
Table | F 1
F
rep. 12 8 4
1. s.d. 0.0875 0.0574 0.0905
d.f. 3 12 10.78
Except when comparing means with the same level(s) of
1 0.0811
d.f. 12

*xxxAx Stratum standard errors and coefficients of variation *****

Variate: fhead 8

Stratum d.f. s. e cv%
Cl 3 0.0272 7.0
Cl. 1 3 0.0389 10.1
Cl.I1.F 12 0.0527 13.6
434 "Split-Plot Design.”

435 BLOCK CVI/F

436 TREATMENTS I*F

437 COVARIATE "No Covariate™”

438 ANOVA [PRINT=aovtable,information,effects,means,%ocv;
FPROB=yes; PSE=diff,\

439 Isd,means; LSDLEVEL=5] fhead 9

FACT=32



439

*x*xxx Analysis of v

Variate: fhead_9

Source of variation d.f.
Cl stratum 3
Cl.l1 stratum

| 1
Residual 3
CIl.I.F stratum

F 2
1.F 2
Residual 12
Total 23

* MESSAGE: the following

Cl 1 11 F 2

***x*x* Tables of effects *****

Variate: fhead_9

stratum  F****

I response

Fxrxxx Cl.I.F stratum  *****

F effects e.s.e. 0.00886
F 1 2
-0.0091 0.0165
1. effects e.s.e. 0.01254
F 1
-0.0045
0.0045

***x*x* Tables of means *****
Variate: fhead_9

Grand mean 0.5107

A m —
0.5022 0.5191
F 1 2

units have

S. s

0.0011877

0.0017120
0.0014196

0.0032869
0.0002493
0.0075427

0.0153981

0.0418

0.0169 s.e.

rep. 8

3
-0.0074

rep. 4
2

0.0028
-0.0028

178

m.s.

0.0003959

0.0017120
0.0004732

0.0016434
0.0001246
0.0006286

large residuals.

.e. 0.0177

0.00888

3

0.0018
-0.0018

0.84

3.62
0.75

2.61
0.20

12

0.153

0.114
0.823



0.5016 0.5272 0.5032

| F 1 2 3
0.4886 0.5215 0.4965
0.5145 0.5329 0.5099

-~~~ Standard errors of means o

Table 1 F I
F
rep. 12 8 4
e.s.e. 0.00628 0.. 00886 0.01201
d.f. 3 12 14.51
Except when comparing means with the same level{s) of
1 0.01254
d.f. 12

*** Standard errors of differences of means ***

Table | F |
F
rep. 12 8 4
s.e.d. 0.00888 0.01254 0.01698
d.f. 3 12 14 . 51
Except when comparing means with the same level(s) of
| 0.01773
d.f. 12

*** | east significant differences of means (% level) ***

Table | F 1
F
rep. 12 8 4
1.s.d. 0.02826 0.02731 0.03630
d.f. 3 12 14.51
Except when comparing means with the same level(s) of
1 0.03863
d.f. 12

***** Stratum standard errors and coefficients of variation ===

Variate: fhead 9

Stratum d.f. s. e cv%
ClI 3 0.00812 1.6
Cl. 1 3 0.01256 2.5
Cl.1.F 12 0.02507 4.9

440 "Split-Plot Design.”

441 BLOCK Cl/I/F

442 TREATMENTS I*F

443 COVARIATE "No Covariate"

444  ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

445 Isd,means; LSDLEVEL=5) fstem 6
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445

*xxxx - Analysis of variance *****

Variate: fstem _6

Source of variation d.f. S. s m. s.
Cl stratum 3 0.017977 0.005992
Cl.l1 stratum

| 1 0.000082 0.000082
Residual 3 0.012027 0.004009

CIl.I.F stratum

F 2 0.012406 0.006203
1.F 2 0.015414 0.007707
Residual 12 0.063594 0.005299
Total 23 0.121499

* MESSAGE: the following units have

Cl 1 11 F 2 0.136 s.e. 0.051
Cl 1 11 F 3 -0.119 s.e. 0.051

***x*x*x Tables of effects *****
Variate: fstem_6

Fxxxx Cl.l stratum  *****

I response -0.004
FxExx Cl.1.F stratum *****

F effects e.s.e. 0.0257 rep.

s.e. 0.0258

8

-0.019 0.032 -0.012

I.F effects e.s.e. 0.0364 rep. 4

1 F 1 2 3
1 -0.004 0.033 -0.029
0.004 -0.033 0.029

**%xx* Tgbles of means ~W**

Variate: fstem_6

Grand mean 0.424

A m —
0.426 0.422

180

large residuals.

rep.

1.49

0.02
0.76

1.17
1.45

12

0.895

0.343
0.272



0.404 0.456 0.412

1 F 1 2 3
1 0.403 0.490 0.384
0.406 0.421 0.439

*** Standard errors of means ***

Table 1 F 1
F
rep. 12 8 4
e.s.e. 0.0183 0.0257 0.0349
d.f. 3 12 14.50
Except when comparing means with the same level(s) of
1 0.0364
d. F 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 0.0258 0.0364 0.0493
d. ¥ 3 12 14.50
Except when comparing means with the same level(s) of
1 0.0515
d. ¥ 12

*** | east significant differences of means % level) ***

Table | F 1
F
rep. 12 8 4
Il.s.d. 0.0823 0.0793 0.1055
d.f. 3 12 14.50
Except when comparing means with the same level(s) of
1 0.1122
d.f. 12

*xAxXA stratum standard errors and coefficients of variation *****

Variate: fstem 6

Stratum d.f. s.e. cv%
ClI 3 0.0316 7.5
Cl.1 3 0.0366 8

CIl.1.F 12 0.0728 17.2

446 "Split-Plot Design.”

447 BLOCK CIl/I/F

448 TREATMENTS I*F

449 COVARIATE "No Covariate"

450 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff, \

451 Isd,means; LSDLEVEL=5] fstem 7
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*xxxx - Analysis of v iance *****

Variate: fstem_7

Source of variation d.f.

Cl stratum
Cl.1 stratum

1

Residual
CIl.1.F stratum
F

1.F

Residual

Total

* MESSAGE: the following

Cl 3 11 F 2

12

23

units

**x**x Tables of effects *****

Variate: fstem_7
Fxxxx Cl.l stratum  F*x*x*x*

I response

S.Ss.

0.001204

0.001300
0.001127

0.012678
0.001125
0.030852

0.048286

have large residuals.

0.086

0.015 s.e.

F*xxxx CIl.1.F stratum *****

F effects e.s.e. 0.0179 rep. 8
F 1 2 3
-0.008 -0.023 0.031
effects e.s.e. 0.0254 rep. 4
1 F 1 2
1 0.005 0.005
2 -0.005 -0.005

**xxx* Tables of means *****

Variate: fstem_7

Grand mean 0.445

A m —
0.437 0.452

182

m.s.

0.000401

0.001300
0.000376

0.006339
0.000562
0.002571

s.e. 0.036

0.0079

-0.010
0.010

1.07

3.46
0.15

2.47
0.22

12

0.160

0. 12"?
0.807



0.436 0.422 0.476

| F 1 2 3
0.434 0.419 0.459
2 0.438 0.424 0.493

*** Standard errors of means

Table 1 F |
F
rep. 12 8 4
e.s.e. 0.0056 0.0179 0.0214
d.f. 3 12 13.53
Except when comparing means with the same level(s)
1 0.0254
d.f. 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d. 0.0079 0.0254 0.0303
d.f. 3 12 13.53
Except when comparing means with the same level(s)
1 0.0359
d.f. 12

*** | east significant differences of means (% level)

Table 1 F |
F

rep. 12 8 4
I.s.d. 0.0252 0.0552 0.0653
d.f. 3 12 13.53
Except when comparing means with the same level(s)
| 0.0781
d._f. 12

F*xxAX Stratum standard errors and coefficients of variation *****

Variate: fstem 7

Stratum d.f. s e
ClI 3 0.0082
Cl. 1 3 0.0112
CIl.I.F 12 0.0507

452 "Split-Plot Design.”
453 BLOCK CIl/V/F

454 TREATMENTS I*F

455 COVARIATE "No Covariate"

456 ANOVA [PRINT=aovtable,information,effects,means,%ocv; FACT=32;

FPROB=yes; PSE=diff, \
457 Isd,means; LSDLEVEL=5] fstem 8
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cv%

T8
2.5
11.4

3

*



457

*x*xx Analysis of variance *****

Variate: fstem 8

Source of variation d. ¥ S. s m. s.
Cl stratum 3 0.015760 0.005253
CIl.1 stratum

| 1 0.005044 0.005044
Residual 3 0.015260 0.005087

CIl.I.F stratum

F 2 0.002704 0.001352
1. 2 0.009591 0.004795
Residual 12 0.020083 0.001674
Total 23 0.068442

*xxx*x Tables of effects *****

Variate: fstem_8

FxAxE Cl.l stratum F****

I response -0.0290

*xxxx CIl.1.F stratum *****

F effects e.s.e. 0.01446 rep.

F 1 2

8

s.e.

3

-0.0121 0.0138 -0.0017

I.F effects e.s.e. 0.02045 rep.

4

F 1 2
1 -0.0281 0.0117
2 0.0281 -0.0117

*****x Tables of means *****

Variate: fstem_8

Grand mean 0.3962

0.4107 0.3817

1 2

3

0.3842 0.4100 0.3945

1

2

0.3705 0.4362
0.3978 0.3838

184

0.02912

3
0.0165
-0.0165

0.4254
0.3635

rep.

1.03

0.99
3.04

0.81
2.87

12

0.393

0.469
0.096



e

*** Standard errors of means

Table 1 F 1
F
rep. 12 8 4
e.s.e 0.02059 0.01446 0.02651
d. f. 3 12 7.44
Except when comparing means with the same level(s)
1 0.02045
d. f. 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d 0.02912 0.02045 0.03749
d.f 3 12 7.44
Except when comparing means with the same level(s)
1 0.02893
d.f. 12

of

of

*** | east significant differences of means G% level)

Table | F I
F
rep. 12 8 4
1.s.d. 0.09266 0.04457 0.08760
d.f. 3 12 7 .44
Except when comparing means with the same level(s) of
1 0.06303
d.f. 12
***** stratum standard errors and coefficients of variation

Variate: fstem 38

Stratum d._f. Ss. e.
Cl 3 0.02959
Cl.1 3 0.04118
CIl.1.F 12 0.04091

458 "Split-Plot Design."”

459 BLOCK CVI/F

460 TREATMENTS I*F

461 COVARIATE "No Covariate"

462 ANOVA [PRINT=aovtable,information, effects,means, %cyv;

FPROB=yes; PSE=diff,\
463 Isd,means; LSDLEVEL=5] fstem_9
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463

**x*xx*x AnalySiS of variance *****

Variate: fstem_9

Source of variation d.f.
Cl stratum 3
Cl.1 stratum

| 1
Residual 3
CIl.1.F stratum

F 2
1. F 2
Residual 12
Total 23

* MESSAGE: the following units have large residuals.
Cl 2 12 (= | 0.0348 s.e. 0.0153
Cl 2 12 F 2 -0.0361 s.e. 0.0153
*x*xx Tables of effects *****
Variate: fstem_9
I response -0.0030 s.e. 0.01047
Fxxxx CIlILF stratum  *****
F effects e.s.e. 0.00766 rep. 8

F 1 2 3

0.0090 -0.0088 -0.0002

I.F effects e.s.e. 0.01083 rep. 4

1 F 1 2 3

1 -0.0089 0.0071 0.0019

2 0.0089 -0.0071 -0.0019

*xxxx Tables of means *****

Variate: fstem_9
Grand mean 0.3590
1 1 2
0.3605 0.3575

S.S.

0.0004955

0.0000548
0.0019729

0.0012773
0.0010701
0.0056319

0.0105025

186

m.s.

0.0001652

0.0000548
0.0006576

0.0006387
0.0005350
0.0004693

rep.

0.25

0.08
1.40

1.36
1.14

12

0.792

0.293
0.352



0.3680 0.3501 0. 3588

| F 1 2 3
1 0.3606 0. 3587 0.3621
2 0.3754 0. 3415 0.3554

*** Standard errors of means *kk

Table | F 1
F
rep. 12 8 4
e.s.e 0.00740 0 .00766 0.01153
d.f. 3 12 11.71
Except when comparing means with the same level(s)
1 0.01083
d.f. 12
*** Standard errors of differences of means ***
Table | F 1
F
rep. 12 8 4
s. e.d. 0.01047 0.01083 0.01631
d.f. 3 12 11.71
Except whencomparing means with the same level (s) of
1 0.01532
d.f 12

*** |Least significant differences of means &% level) ***

Table 1 F |
F
rep. 12 8 4
l.s.d. 0.03332 0.02360 0.03564
d.f. 3 12 11.71
Except whencomparing means with the same level(s) of
1 0.03338
d.f. 12

**x*xx Stratum standard errors and coefficients of variation *****

Variate: fstem 9

Stratum d.f. s. e cv%
ClI 3 0.00525 1.
Cl . 1 3 0.01481 4.1
Cl.1.F 12 0.02166 6

464 "Split-Plot Design.”

465 BLOCK CVI/F

466 TREATMENTS I*F

467 COVARIATE "No Covariate"

468 ANOVA [PRINT=aovtable,information, effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

469 Isd,means; LSDLEVEL=5] fstem_7

187



469

**xxxx Analysis of variance *****

Variate: fstem 7

Source of variation

Cl stratum

CIl.1 stratum

|
Residual

CIl.I.F stratum

F
1. F
Residual

Total

* MESSAGE:

Cl 3 11

1

2

S.S.

3 0.001204

1 0.001300
0.001127

2 0.012678
2 0.001125
2 0.030852

3 0.048286

m.s.

0.000401

0.001300
0.000376

0.006339
0.000562
0.002571

the following units have large residuals.

0.086

*xx*x Tables of effects *****

Variate: fstem_7

I response

stratum F****

F*xxAx Cl.l.F stratumn  *****

F effects

effects

e.,s.e.

1
-0.008

0.0179

2
-0.023

e.s.e. 0.0254

0.005
-0.005

*xxxx Tables of means *****

Variate: fstem_7

Grand mean

0.445

0.437

0.452

0.015 s.e.

rep. 8

0.031

rep. 4

0.005
-0.005

188

s.e. 0.036

0.0079

-0.010
0.010

rep.

1.07

3.46
0.15

2.47
0.22

12

0.160

0.127
0.807



0.436 0.422 0.476

| F 1 2 3
1 0.434 0.419 0.459
2 0.438 0.424 0.493

*** Standard errors of means ***

Table 1 F 1
F
rep. 12 8 4
e.s.e. 0.0056 0.0179 0.0214
d. f 3 12 13.53
Except when comparing means with the same level(s) of
1 0.0254
d. F 12
*** Standard errors of differences of means ***
Table | F 1
F
rep. 12 8 4
s.e.d. 0.0079 0.0254 0.0303
d. f 3 12 13.53
Except when comparing means with the same level (s) of
1 0.0359
d. F 12

*** | east significant differences of means (% level)

Table 1 F 1
F
rep. 12 8 4
1. s.d. 0.0252 0.0552 0.0653
d.f 3 12 13.53
Except when comparing means with the same level(s) of
1 0.0781
d.f. 12

*Fxxxx Stratum standard errors and coefficients of variation *****

Variate: fstem 7

Stratum d.f. s. e cv%
(@] 3 0.0082 1.8
Cl.1 3 0.0112 2.5
Cl.I.F 12 0.0507 11.4

470 "Split-Plot Design.”

471 BLOCK Cl/I/F

472 TREATMENTS I*F

473 COVARIATE "No Covariate"

474 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

475 Isd,means; LSDLEVEL=5] fyellow 6

189



475

**xxxx Analysis of variance *****

Variate: fyellow_6

Source of variation d.f S. s. m.s.
Cl stratum 3 0.011560 0.003853
Cl.1 stratum

I 1 0.000087 0.000087
Residual 3 0.011784 0.003928

CIl.I.F stratum

F 2 0.002943 0.001472
1. F 2 0.040157 0.020079
Residual 12 0.058502 0.004875
Total 23 0.125034

* MESSAGE: the following units have

Cl 1 12 1 0.106 s.e. 0.049

****x* Tables of effects *****
Variate: fyellow_6

Fxxxx Cl.l stratum *****

I response 0 .004
Rl J F stratum kkkkk

F effects e.s.e. 0.0247 rep.

s.e. 0.0256

8

0.015 -0.012 -0.003

I.F effects e.s.e. 0.0349 rep. 4

| F 1 2 3
-0.036 -0.021 0.057
0.036 0.021 -0.057

****xx Tables of means =kkkk

Variate: fyellow 6

Grand mean 0.124

| 1 2
0.122 0.125
F 1 2

190

large residuals.

0.98

0.02
0.81

0.30
4.12

0.891

0.745
0.043



0.138 0.112 0.121

1 F 1 2 3
1 0.100 0.089 0.176
2 0.176 0.134 0.066

*** Standard errors of means ¥

Table 1 F 1
F
rep. 12 8 4
e s.e. 0.0181 0.0247 0.0338
d. ¥ 3 12 14.32
Except when comparing means with the same level(s) of
1 0.0349
d. F 12
*** Standard errors of differences of means ***
Table | F 1
F
rep. 12 8 4
s.e.d 0.0256 0.0349 0.0477
d. F 3 12 14.32
Except when comparing means with the same level(s) of
| 0.0494
d. T 12

*** |Least significant differences of means (5% level)

Table 1 F 1
F
rep. 12 8 4
1.s.d. 0.0814 0.0761 0.1022
d. ¥ 3 12 14.32
Except when comparing means with the same level (s) of
1 0.1076
d. ¥ 12

*xxx* Stratum standard errors and coefficients of variation *****

Variate: fyellow_6

Stratum d. ¥ s. e cv%
ClI 3 0.0253 20.5
Cl.1 3 0.0362 29.3
CIlL 1. F 12 0.0698 56.5

476 "Split-Plot Design."”

477 BLOCK CIl/V/F

478 TREATMENTS I*F

479 COVARIATE "No Covariate"

480 ANOVA [PRINT=aovtable,information, effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

481 Isd,means; LSDLEVEL=5] fyellow_7

191



481

**xxx*x Analysis of variance *****

Variate: fyellow_7

Source of variation d. Ff s. s
Cl stratum 3 0.000571
Cl.1 stratum

| 1 0.001363
Residual 3 0.005660

CIl.I.F stratum

F 2 0.003998
1.F 2 0.00M005
Residual 12 0.012799
Total 23 0.031395

m. s.

0.000190

0.001363
0.001887

0.001999
0.003503
0.001067

* MESSAGE: the following units have large residuals.

Cl 2 11 F 2 0.0465 s.e. 0.0231
*xxx*x Tables of effects *****
Variate: fyellow__7
Fxxxx Cl.l stratum  *****
I response -0.0151 s.e. 0.01773
*xxxx Cll.F stratum *****
F effects e.s.e. 0.01155 rep. 8
F 1 2 3
-0.0140 -0.0032 0.0171
I.F effects e.s.e. 0.01633 rep. 4
1 F 1 2 3
1 -0.0241 0.0110 0.0131
2 0.0241 -0.0110 -0.0131

****x Tables of means *****

Variate: fyellow_7

Grand mean 0.0766

| 1 2
0.0841 0.0691

192

rep.

0.10

0.72
1.77

1.87
3.28

12

0.458

0.196
0.073



0.0626 0.0734 0.0937

1 F 1 2 3
1 0.0460 0.0920 0.1144
0.0792 0.0549 0.0731

*** Standard errors of means %Kk
Table | F |
F
rep. 12 8 4
e.s.e. 0.01254 0.,01155 0.01830
d. ¥ 3 12 10.32
Except when comparing means with the same level(s)
1 0.01633
d. ¥ 12

*** Standard errors of differences of means ***

Table 1 F 1
F

rep. 12 8 4
s.e.d. 0.01773 0.01633 0.02588
d.f 3 12 10.32
Except when comparing means with the same level(s)
1 0.02309
d.f. 12

*** |east significant differences of means (5% levs

Table I F 1
F

rep. 12 8 4
1.s.d. 0.05643 0.03558 0.05743
d.f. 3 12 10.32
Except when comparing means with the same level(s)
1 0.05031
d.f. 12

of

*FxAXX Stratum standard errors and coefficients of variation *****

Variate: fyellow_7

Stratum d.f. s. e
ClI 3 0.00563
Cl. 1 3 0.02508
Cl.1.F 12 0.03266

482 "Split-Plot Design."

483 BLOCK Cl/I/F

484 TREATMENTS I*F

485 COVARIATE "No Covariate"

486 ANOVA [PRINT=aovtable,information,effects,means,lev;

FPROB=yes; PSE=diff,\
487 Isd,means; LSDLEVEL=5] fyellow_8
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487

kkkkk Analysis of variance

k k k k k

Variate: fyellow 38
Source of variation d. F S.s
Cl stratum 3 0.0001691
Cl.l stratum
| 1 0.0025309
Residual 3 0.0014179
CIl.1.F stratum
F 2 0.0000157
l.F 2 0.0020006
Residual 12  0.0032408
Total 23 0.0093750
* MESSAGE: the following units have
Cl 2 12 F 3 0.0319
***x**x Tables of effects *****
Variate: fyellow 8
I response -0.0205 s.e.
Fxxxx Cl.l.F stratum kkkkk
F effects e.s.e. 0.00581 rep. 8
F 1 2 3
0.0002 -0.0011 0.0009
1.F effects e.s.e. 0.00822 rep. 4
1 F 1 2
1 0.0102 0.0018
0.0102 -0.0018

**x**xx Tables of means Kkkkkk

Variate: fyellow_8
Grand mean 0.0429
1 1 2
0.0532 0.0326
F 1 2

194

m. s.

0.0000564

0.0025309
0.0004726

0.0000078
0.0010003
0.0002701

large residuals.

.e. 0.0116

0 .00888

3

-0. 0120
0. 0120

0.12

5.35
1.75

0.03
3.70

12

0.104

0.972
0.056



0.0431 0.0418 0.0438
1 F 1 2 3

1 0.0635 0.0539 0.0421
0.0226 0.0298 0.0455

*** Standard errors of means ***

Table 1 F |
F
rep. 12 8 4
e.s.e. 0.00628 0.00581 0.00919
d. 3 12 10.38
Except when comparing means with the same level(s)
| 0.00822
d.f 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d 0.00888 0.00822 0.01299
d.f. 3 12 10.38
Except when comparing means with the same level(s)
1 0.01162
d.f. 12

of

of

*** | east significant differences of means &% level)

Table 1 F 1
F

rep. 12 8 4
1.s.d. 0.02825 0.01790 0.02880
d.f. 3 12 10.38
Except when comparing means with the same level(s)
| 0.02532
d.f. 12

of

*x*xx Stratum standard errors and coefficients of variation *****

Variate: fyellow_8

Stratum d.f. s e
ClI 3 0.00307
Cl. 1 3 0.01255
CIl.1.F 12 0.01643

488 "Split-Plot Design.”

489 BLOCK Cl/I/F

490 TREATMENTS I*F

491 COVARIATE "No Covariate”

492 ANOVA [PRINT=aovtable,information, effects,means,%ocv;

FPROB=yes; PSE=diff,\
493 Isd,means; LSDLEVEL=5] fyellow_8

195

cv%

7.1
29.3
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FACT=32



493

* Kk Kk kK

Analysis of variance *****

rep.,

Variate: fyellow 8
Source of variation d. F S. s m.s.
Cl stratum 3 0.0001691 0.0000564
Cl.l1 stratum
| 1 0.0025309 0.0025309
Residual 0.0014179 0.0004726
CIl.1.F stratum
F 2 0.0000157 0.0000078
I.F 2 0.0020006 0.0010003
Residual 12 0.0032408 0.0002701
Total 23 0.0093750
* MESSAGE: the following units have large residuals.
Cl 2 12 F 3 0.0319 .e. 0.0116
**x%x* Tables of effects *****
Variate: fyellow 8
FArxxx Cl.l stratumn  *****
I response -0.0205 s.e. 0.00888
*xxxx Cl.I.F stratum 7
F effects e.s.e. 0.00581 rep. 8
F 1 2 3
0.0002 -0.0011 0.0009
I.F effects e.s.e. 0.00822 rep. 4
1 F 1 2 3
1 0.0102 0.0018 -0. 0120
0.0102 -0.0018 0. 0120

*xxxx Tables of means *«kkk«

Variate: fyellow_8

Grand mean 0.0429
| 1 2
0.0532 0.0326
F 1 2
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0.12

5.35
1.75

0.03
3.70

12

0.104

0.972
0.056



0.0431 0.0418 0.0438

| F 1 2 3
0.0635 0.0539 0.0421
0.0226 0.0298 0.0455

*** Standard errors of means '¥¥

Table | F 1
F
rep. 12 8 4
e s.e. 0.00628 0..00581 0.00919
d.f. 3 12 10.38
Except when comparing means with the same level(s) of
| 0.00822
d.f. 12

*** Standard errors of differences of means ***

Table | F |
F
rep. 12 8 4
s.e.d. 0.00888 0.00822 0.01299
d.f. 3 12 10.38
Except when comparing means with the same level(s) of
1 0.01162
d.f. 12

*** | east significant differences of means (5% level)

Table 1 F 1
F
rep. 12 8 4
I.s.d. 0.02825 0.01790 0.02880
d._f. 3 12 10.38
Except when comparing means with the same level(s) of
1 0.02532
d.f. 12

*xxAx Stratum standard errors and coefficients of variation *****

Variate: fyellow_ 8

Stratum d.f. s. e cv%
Cl 3 0.00307 7.1
Cl.1 3 0.01255 29.3
Cl 1.F 12 0.01643 38.3

494 "Split-Plot Design."

495 BLOCK CVI/F

496 TREATMENTS I*F

497 COVARIATE "No Covariate"

498 ANOVA [PRINT=aovtable,,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

499 Isd,means; LSDLEVEL=5] fyellow 9

197



499

***** Analysis of variance ~===x

Variate: fyellow_9

Source of variation d. F S.s. m.s.
Cl stratum 3 0.00001975 0.00000658
Cl.l1 stratum

1 1 0.00009273 0.00009273
Residual 3 0.00066820 0.00022273

CIl.1.F stratum

F 2 0.00011623 0.00005812
1. F 2 0.00017425 0.00008713
Residual 12 0.00041955 0.00003496
Total 23 0.00149071

* MESSAGE: the following units have large residuals.

Cl 1 12 1 -0.0096 s.e. 0.0042

***** Tables of effects —~====
Variate: fyellow__ 9

FxExx Cl.1 stratum ~———=

I response -0.0039 s.e. 0.00609 rep.

*xxxx cl. 1.F stratum *****

F effects e.s.e. 0.00209 rep. 8

F 1 2 3
-0.0021 0.0031 -0.0010

I.F effects e.s.e. 0.00296 rep. 4
| F 1 2 3
1 0.0036 -0.0028 -0.0008
-0.0036 0.0028 0.0008
***x**x Tables of means *****
Variate: fyellow_9

Grand mean 0.0275

1 1 2
0.0295 0.0256

198

0.03

0.42
6.37

1.66
2.49

12

0.565

0.231
0.124



0.0255 0.0306 0.0265

1 0.0311 0.0297 0.0277
0.0199 0.0314 0.0254

* % iy
*** Standard errors of means n

Table 1 F 1
F
rep. 12 8 4
e s. e. 0.00431 0.00209 0.00494
d.f. 3 12 5.05
Except when comparing means with the same level(s)
1 0.00296
d.f 12
Standard errors of differences of means
Table | F 1
F
rep. 12 8 4
s.e.d. 0.00609 0.00296 0.00698
d.f. 3 12 5.05
Except when comparing means with the same level(s) of
1 0.00418
d.f. 12

*** | east significant differences of means (&% level)

Table 1 F 1

F
rep. 12 8 4
1.s.d. 0.01939 0.00644 0.01789
d.f. 3 12 5.05
Except when comparing means with the same level(s) of
| 0.00911
d.f. 12

Fxxxx Stratum standard errors and coefficients of variation ***

Variate: fyellow_9

Stratum d.f. s. e cv%
ClI 3 0.00105 3.8
ClI.1 3 0.00862 31.3
Cl.1.F 12 0.00591 21.5

500 "Split-Plot Design."

501 BLOCK CVWVI/F

502 TREATMENTS I*F

503 COVARIATE "No Covariate"

504 ANOVA [PRINT=aovtable,information,effects,means,%ocv; FACT
FPROB=yes; PSE=diff,\

505 Isd,means; LSDLEVEL=5] green_6



505

*xxxx Analysis of variance *****

Variate: green_6

Source of variation d.f. Ss. s.
Cl stratum 3 6. 996
Cl.l1 stratum

1 1 7.347
Residual 3 5.115

CIl.1.F stratum

F 2 2.796
1. F 2 2.051
Residual 12 14.854
Total 23 39.159

* MESSAGE: the following units have

Cl 4 12 F 3 1.74

**xx* Tables of effects *****

Variate: green_6

F*xxxEE Cl.l stratum *****

I response 1.11 S.

F*xxxx Cl.lI.F stratum *****

F effects e.s.e. 0.393 rep. 8

-0.35 -0.11 0.46

I.F effects e.s.e. 0.556 rep. 4

1 F 1 2
1 0.18 0.23
-0.18 -0.23

*xx*x*x Tables of means *****

Variate: green_6

Grand mean 3.86

A m —
3.30 4.41

large residuals.

2.332

7.347
1.705

1.398
1.026
1.238

s.e. 0.79

-0.41
0.41

200

e. 0.533

1.37

4.31
1.38

1.13
0.83

12

0.130

0.355
0.460



3.51 3.74 4.32

1 F 1 2 3
1 3.14 3.42 3.36
3.88 4.07 5.29

~~~ Standard errors of means

Table 1 F 1
F
rep. 12 8 4
e.s.e. 0.377 0.393 0.590
d.f. 3 12 11.81
Except when comparing means with the same level (s)
1 0.556
d.f. 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d 0.533 0.556 0.835
d.f. 3 12 11.81
Except when comparing means with the same level(s)
1 0.787
d._f. 12

of

*** | east significant differences of means G% level) -~

Table | F |
F
rep. 12 8 4
l.s.d. 1.696 1.212 1.822
d.f. 3 12 11.81
Except when comparing means with the same level(s) of
1 1 1.714
d.f. 12
***** Stratum standard errors and coefficients of variation

Variate: green_6

Stratum d.f. s. e
ClI 3 0.623
Cl. 1 3 0.754
CIl.1.F 12 1.113

506 "Split-Plot Design.”

507 BLOCK CIl/I/F

508 TREATMENTS I*F

509 COVARIATE "No Covariate"

510 ANOVA [PRINT=aovtable,information,effects,means,%bcv;

FPROB=yes; PSE=diff,\
511 Isd, means; LSDLEVEL=5] green_ 7
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16.2
19.5
28.8

FACT=32



511

*xxxx Analysis of variance *****

Variate: green__7

Source of variation d. F S.S. m. s. V. r. F pr.
Cl stratum 3 2.2013 0.7338 9.16

Cl. | stratum

1 1 2.5056 2.5056 31.30 0.011
Residual 3 0.2402 0.0801 0.32

CIl.I.F stratum

F 2 4.7393 2.3696 9.46 0.003
1.F 2 4.6525 2.3262 9.29 0.004
Residual 12 3.0055 0.2505

Total 23 17.3444

* MESSAGE: the following units have large residuals.

Cl 4 11 F 1 -1.00 s.e. 0.35

***x*x Tables of effects *****

Variate: green__7

FrRExEX CIl.l stratum FF*F**

I response 0.65 s.e. 0.116 rep. 12
FxEFEx CLLL.F stratum *****

F effects e.s.e. 0.177 rep. 8

-0.62 0.42 0.20

I.F effects e.s.e. 0.250 rep. 4

1 F 1 2 3
0.58 -0.08 -0.49
-0.58 0.08 0.49

*xx*xx Tables of means *****

Variate: green_ 7

Grand mean 4.01

1 1 2
3.69 4.33
E 1 2 3
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3.40 4.43 4.21

1 F 1 2 3
3.65 4.02 3.40
3.14 4 .83 5.03

* k *
*** Standard errors of means

Table | F |
F
rep. 12 8 4
e.s.e. 0.082 0.177 0.220
d.f. 3 12 14 . 65
Except when comparing means with the same level (s
1 0.250
d.f. 12
*** Standard errors of differences of means ***
Table I F 1
F
rep. 12 8 4
s.e.d. 0.116 0.250 0.311
d.f. 3 12 14 . 65
Except when comparingmeans with the same level(s) of
1 0.354
d._f. 12

*** | east significant differences of means % level) ***

Table | F 1
F
rep. 12 8 4
I.s.d. 0.368 0.545 0.665
d.f. 3 12 14.65
Except when comparingmeans with the same level(s) of
1 0.771
d.f. 12

*xxxx Stratum standard errors and coefficients of variation *****

Variate: green_7

Stratum d.f. Ss. e. cv%
ClI 3 0.350 8 T
Cl. 1 3 0.163 4.1
ClL 1. F 12 0.500 12.5

512 "Split-Plot Design.”

513 BLOCK CVI/F

514 TREATMENTS I*F

515 COVARIATE "No Covariate"

516 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

517 Isd,means; LSDLEVEL=5] green_8
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517

***** Analysis of variance *** k

Variate: green_8

Source of variation d.f. S.S. m.s.
Cl stratum 3 2.2500 0.7500
Cl.1 stratum

| 1 0.7209 0.7209
Residual 3 1.0209 0.3403

CIl.1.F stratum

F 2 0.9991 0.4996
I.F 2 0.2735 0.1368
Residual 12 6.2181 0.5182
Total 23 11.4825

* MESSAGE: the following units have large residuals.

Cl 2 12 1.06 s.e. 0.51
Cl 2 12 F 3 -1.19 s.e. 0.51

Tn
N

***** Tables of effects —w=x=

Variate: green_8

F*xxEAx Cl.l stratum F****

I response 0.35 s.e. 0.238 rep.

*xxxx Cl.I.F stratum *****

F effects e.s.e. 0.255 rep. 8

-0.27 0.23 0.04

I.F effects e.s.e. 0.360 rep. 4

1 F 1 2 3
1 0.04 -0.14 0.11
2 -0.04 0.14 -0.11

***x*x* Tables of means *****

Variate: green_8

Grand mean 2.84

2.67 3.01
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2.57 3.07 2.88
| F 1 2 3
1 2.44 2.75 2.81
2.71 3.39 2.94

* %

*** Standard errors of means

Table I F |
F
rep. 12 8 4
e.s.e. 0.168 0.255 0.339
d.f 3 12 14.79
Except when comparing means with the same level(s)
1 0.360
d.f. 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d. 0.238 0.360 0.479
d.f. 3 12 14.79
Except when comparing means with the same level(s)
1 0.509
d.f. 12
*** |Least significant differences of means (&% levs
Table | F |
F
rep. 12 8 4
1.s.d. 0.758 0.784 1. 022
d.f. 3 12 14.79
Except when comparing means with the same level (s)
1 1.109
d.f. 12

*xxxXE Stratum standard errors and coefficients

Variate: green_8

Stratum d.f. Ss. e.
(@] 3 0.354
Cl. 1 3 0.337
Cl. 1. F 12 0.720

518 "Split-Plot Design.”
519 BLOCK CVI/F

520 TREATMENTS I*F

521 COVARIATE "No Covariate"

522 ANOVA [PRINT=aovtable,information,effects,means,lev;

FPROB=yes; PSE=diff,\
523 Isd,means; LSDLEVEL=5] green 9
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of variation *****

cv%

12.4
11.9
25.3



523

**xxxx - Analysis of variance *****

Variate: green_9

Source of variation d. ¥ s. s m. s
Cl stratum 3 0.0983 0.0328
Cl.1 stratum
| 1 0.4881 0.4881
Residual 1.2213 0.4071
CIl.l1.F stratum
F 2 5.5934 2.7967
1.F 2 0.2104 0.1052
Residual 12 9.8940 0.8245
Total 23 17.5056
* MESSAGE: the following units have large residuals.
Cl 1 11 F 3 1.76 s.e. 0.64
**xx*x Tables of effects *****
Variate: green_9
HA KKK CI N I Stratum e
I response -0.29 s.e. 0.260
*xxxx Cl.l.F stratum  *****
F effects e.s.e. 0.321 rep. 8

F 1 2 3

-0.18 -0.48 0.66

I.F effects e.s.e. 0454 rep. 4

1 F 1 2 3

1 0.11 0.01 -0.12

2 -0.11 -0.01 0.12
*xxxx Tables of means *****
Variate: green_9
Grand mean 0.89

| 1 2

1.03 0.74
F 1 2 3
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rep.

1.20
0.49

3.39
0.13

12

0.354

0.068
0.881



0.71 0.40 1.55

1 F 1 2 3
0.96 0.56 1.57
0.46 0.25 1.52

*** Standard errors of means ***

Table 1 F 1
F
rep. 12 8 4
e.s.e. 0.184 0.321 0.414
d. F 3 12 15
Except when comparing means with the same level(s) of
1 0.454
d. 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d. 0.260 0.454 0.585
d. ¥ 3 12 15
Except when comparing means with the same level(s) of
1 0.642
d. F 12

*** | east significant differences of means (5% level)

Table 1 F 1
F
rep. 12 8 4
1.s.d 0.829 0.989 1.248
d. ¥ 3 12 15
Except when comparing means with the same level (s) of
1 1.399
d. ¥ 12

F*xxxAx Stratum standard errors and coefficients of variation *****

Variate: green_9

Stratum d. F s. e cv%
ClI 3 0.074 8 8
Cl. 1 3 0.368 41.6
Cl. 1.F 12 0.908 102.5

524 "Split-Plot Design.”

525 BLOCK ClVI/F

526 TREATMENTS I*F

527 COVARIATE "No Covariate"

528 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

529 Isd,means; LSDLEVEL=5] head 6
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529

*xxxx - Analysis of variance ***

Variate: head_6

Source of variation d.f. S.s. m.s. V.r.
Cl stratum 3 0.1763 0.0566 0.09
Cl. I stratum

I 1 0.0005 0.0005 0.00
Residual 3 1.8994 0.6331 1.24

CIl.1.F stratum

F 2 0.3606 0.1803 0.35
1.F 2 3.2620 1.6310 3.19
Residual 12 6.1299 0.5108

Total 23 11.8288

* MESSAGE: the following units have large residuals.

Cl 4 11 F 3 1.21 s.e. 0.51

**x*xx*x Tables of effects *****

Variate: head_6

FrExE CLI stratum xxxxx

I response 0.01 s.e. 0.325 rep. 12
FxxExx Clll.F stratum > *x**

F effects e.s.e. 0.253 rep. 8

0.17 -0.07 -0.10

I.F effects e.s.e. 0.357 rep. 4

1 F 1 2 3
1 -0.47 0.04 0.43
0.47 -0.04 -0.43

**xx*x Tables of means *****

Variate: head_6

Grand mean 1.31

A m —=
1.31 1.32
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1.49 1.24 1.21

1 F 1 2 3
1 1.01 1.27 1.64
1.96 1.21 0.78

*** Standard errors of means ***

Table | F 1
F
rep. 12 8 4
e.s.e. 0.230 0.253 0.371
d.f. 3 12 12.41
Except when comparing means with the same level (s)
| 0.357
d. f. A
*** Standard errors of differences of means ***
Table | F 1
F
rep. 12 8 4
s.e. d 0.325 0.357 0.525
d. ¥ 3 12 12.41
Except when comparing means with the same level(s) of
1 0.505
d.f 12

*** Least significant differences of means (&% level) ***

Table 1 F 1
F
rep. 12 8 4
1.s.d. 1.034 0.779 1.140
d.f. 3 12 12.41
Except when comparing means with the same level(s) of
1 1.101
d.f. 12

*xxAx Stratum standard errors and coefficients of variation *****

Variate: head 6

Stratum d._f. s. e cv%
ClI 3 0.099 7.5
Cl.l1 3 0.459 35.0
ClIl.1.F 12 0.715 54.4

530 "Split-Plot Design.”

531 BLOCK CVI/F

532 TREATMENTS I*F

533 COVARIATE "No Covariate”

534 ANOVA [PRINT=aovtable,information,effects,means, %cv; FACT=32;
FPROB=yes; PSE=diff,\

535 Isd,means; LSDLEVEL=5] head 7
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535

**xxxx Analysis of variance *****

Variate: head 7

Source of variation d.f. S. s. m. s.
Cl stratum 3 2.274 0.758
Cl. 1 stratum

| 1 11.595 11.595
Residual 3 0.391 0.130

CIl.I.F stratum

F 2 7.373 3.686
1.F 2 15.859 7.929
Residual 12 27.957 2.330
Total 23 65.450

* MESSAGE: the following units have large residuals.

Cl 3 11 F 1 2.44 s.e. 1.08

***** Tables of effects *****
Variate: head_7

F*xxAx Cl.l stratum F****

I response 1.39 s.e. 0.147 rep.

Fxxxx Cl.l.F stratum *****

F effects e.s.e. 0.540 rep. 8

F 1 2 3
-0.73 0.61 0.13

I.F effects e.s.e. 0.763 rep. 4

1 F : 2 3
0.44 -1.14 0.70
0.44 1.14 0.70

*xxxx Tables of means *****

Variate: head_7

Grand mean 4.65

| A ==
3.95 5.34
F 1 2 3
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88.86
0.06

1.58
3.40

12

0.003

0.24 6
0.067



3.91 5.25 a4.77

1 F 1 2 3
1 3.66 3.42 4.77
2 4 .16 7.09 4.77

~== Standard errors of means ***

Table 1 F |
F
rep. 12 8 4
e s e 0.104 0.540 0.632
d. £ 3 12 12.64
Except when comparing means with the same level(s) of
| 0.763
d. 12
*** Standard errors of differences of means ***
Table I F |
F
rep. 12 8 4
s.e.d. 0.147 0.763 0.893
d. f 3 12 12.64
Except when comparing means with the same level(s) of
| 1.079
d. ¥ 12

*** Least significant differences of means % level) ***

Table I F 1
F

rep. 12 8 4
1.s.d. 0.469 1.663 1.936
d. F 3 12 12.64
Except when comparing means with the same level(s)
1 2.352
d. f 12

*Fxxxx Stratum standard errors and coefficients of variation *****

Variate: head 7

Stratum d. F s. e. cv%
Cl 3 0.355 7.7
Cl. 1 3 0.209 4.5
Cl.1.F 12 1.526 32.9

536 "Split-Plot Design.”

537 BLOCK CIlI/V/F

538 TREATMENTS I*F

539 COVARIATE "No Covariate"

540 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32i
FPROB=yes; PSE=diff,\

541 Isd,means; LSDLEVEL=5] head 8
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541

**xx* Analysis of variance *****

Variate: head 8

Source of variation d.f. sS. s m. s.
Cl stratum 3 12.11 4.04
Cl. | stratum

| 1 43.45 43.45
Residual 3 47.60 15.87
CIl.1.F stratum

F 2 60.29 30.15
1.F 2 21.50 10.75
Residual 12 131.31 10.94
Total 23 316.26

* MESSAGE: the following units have large residuals.
Cl 3 12 F 2 -6.15 s.e. 2.34
***** Tables of effects *****

Variate: head 8

I response 2. 69 s.e. 1.626 rep.

*xxxx Cl.I.F stratum  *****

F effects e.s.e. 1.170 rep. 8

-1.04 -1.20 2.24

I.F effects e.s.e. 1.654 rep. 4

| F 1 2 3
1 1.02 -1.26 0.24
2 -1.02 1.26 -0 .24

****x*x Tables of means *****

Variate: head 8

Grand mean 11 .29

1 1 2
9.94 12.63
F 1 2 3
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10.25 10.09 13.53

| F 1 2 3
9.92 7.48 12 . 42
10.57 12.69 14 . 63

*** Standard errors of means Ak

Table | F |
F
rep. 12 8 4
e.s.e. 1.150 1.170 1.774
d. ¥ 3 12 11.51
Except when comparing means with the same level(s)
1 1. 654
d.f. 12
*~* Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d 1.626 1. 654 2.508
d._f. 3 12 11.51
Except when comparing means with the same level(s) of
1 2.339
d. ¥ 12

*** | east significant differences of means (% level) ***

Table 1 F |
F
rep. 12 8 4
I.s.d. 5.175 3.604 5.491
d.f. 3 12 11.51
Except when comparing means with the same level(s) of
1 5.096
d.f. 12

F*xAxx Stratum standard errors and coefficients of variation *****

Variate: head 8

Stratum d.f. s. e cv%
Cl 3 0.820 7.3
Cl 1 3 2.300 20.4
Cl. I.F 12 3.308 29.3

542 "Split-Plot Design."”

543 BLOCK Cl/I/F

544  TREATMENTS I*F

545 COVARIATE "No Covariate"

546 ANOVA [PRINT=aovtable,information,effects,means, %cv; FACT=32;
FPROB=yes; PSE=diff,\

547 Isd,means; LSDLEVEL=5] head 9
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547

*xxx*x Analysis of variance *****

Variate: head 9

Source of variation d.f. S.s. m.s. v.r.
Cl stratum 3 12.154 4.051 1.29
Cl.l1 stratum

| 1 31.427 31.427 10.03
Residual 3 9.401 3.134 0.57

Cl 1.F stratum

E 2 25.448 12.724 2.33
1.F 2 3.681 1.840 0.34
Residual 12 65.423 5.452

Total 23 147.533

**xx*k Tables of effects *****

Variate: head_9

FHEEE Cl.l stratum *****

1 response 2.29 s.e. 0.723 rep. 12
FxxExx CllLF stratum  *x***

F effects e.s.e. 0.826 rep. 8

-1.45 0.66 0.80

I.F effects e.s.e. 1.167 rep. 4

1 F 1 2 3
1 -0.53 0.40 0.12
2 0.53 -0.40 -0.12

**xxx* Tables of means *****

Variate: head_9

Grand mean 15.41

1 1 2

14.27 16.55
F 1 2 3

13.96 16.07 16.21
1 F 1 2 3
1 12.28 15.33 15.19
2 15.63 16.81 17.23
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Standard errors of means Kk

Table | F 1
F
rep. 12 8 4
e.s.e. 0.511 0.826 1.082
d.f 3 12 14.95
Except when comparing means with the same level(s) of
1 1.167
d.f. 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 0.723 1.167 1.530
d.f. 3 12 14.95
Except when comparing means with the same level(s) of
1 1.651
d.f. 12

Least significant differences of means (5% level)

Table I 1
F
rep. 12 4
1.s.d. 2.300 2.544 3.261
d.f. 3 12 14.95
Except when comparing means with the same level(s) of
1 3.597
d.f. 12

*xxxxE Stratum standard errors and coefficients of variation *****

Variate: head 9

Stratum d.f. s. e cv%
ClI 3 0.822 5.3
Cl.1 3 1.022 6.6
CIl.1.F 12 2.335 15.2

548 "Split-Plot Design."

549 BLOCK CVl/I/F

550 TREATMENTS I*F

551 COVARIATE "No Covariate"”

552 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32;
FPROB=yes; PSE=diff,\

553 Isd,means; LSDLEVEL=5] stem 6
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553

**xx* Analysis of variance *****

S.e.
S.e.

Variate: stem 6
Source of variation d.f Ss. s
Cl stratum 3 40.81
CIl.l1 stratum
1 1 0.71
Residual 3 32.14
CIl.1.F stratum
F 2 6.37
1. F 2 12.48
Residual 12 142.91
Total 23 235.41
* MESSAGE: the following units have
Cl 1 11 F 2 5.80
Cl 4 11 F 3 5.92
***x**x Tables of effects *****
Variate: stem_6
I response 0.34 s e
F*xxxx Cl.l.F stratumn  *****
F effects e.s.e. 1.220 rep. 8
F 1 2 3
-0.70 0.53 0.16
I.F effects e.s.e. 1.725 rep. 4
| F 1 2
1 -0.70 0.99
0.70 -0 .99

*xx*x*x Tables of means *****

Variate: stem_6
Grand mean 8.39
1 1 2
8.21 8.56
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1.336

-0.29
0.29

13.60

0.71
10.71

3.18
6.24
11. 91

large residuals.

2.44
2.44

1.27

0.07
0.90

0.27
0.52

12

0.813

0.770
0.605



7.69 8.92 8.55
| F 1 2 3
1 6.81 9.74 8 .09
2 8.57 8.10 9.01

*** Standard errors of means ***

Table I F I
F
rep. 12 8 4
e.s.e. 0.945 1.220 1.696
d.f. 3 12 13.94
Except when comparing means with the same level(s)
| 1.725
d.f. 12
*** Stgndard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d 1.336 1.725 2.399
d.f. 3 12 13.94
Except when comparing means with the same level(s)
| 2.440
d.f. 12

*** |east significant differences of means (5% leve

Table I F 1
F
rep. 12 8 4
1.s.d. 4.252 3.759 5.147
d.f. 3 12 13.94
Except when comparing means with the same level(s) of
| 5.317
d.f. 12

*x*%x%x  Stratum standard errors and coefficients of variation *****

Variate: stem 6

Stratum d.f. S. e. cv%
Cl 3 1.506 18.0
Cl. | 3 1.890 22.5
CIl.1.F 12 3.451 41.2

554 "Split-Plot Design.”

555 BLOCK CIl/I/F

556 TREATMENTS I*F

557 COVARIATE "No Covariate"

558 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\

559 Isd,means; LSDLEVEL=5] stem 7
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* Kk k Kk Kk

Analysis of variance

Variate: stem_7

Source of variation d.f. Ss. s. m. s.
Cl stratum 3 6.266 2.089
Cl.l1 stratum

I 1 22.055 22.055
Residual 3 5.037 1.679

CIl.1.F stratum

F 2 74.836 37.418
1.F 2 11.309 5.655
Residual 12 57.425 4.785
Total 23 176.928

* MESSAGE: the following units have large residuals.

Cl 1 11 F 3 3.45 s.e. 1.55

**xx* Tables of effects *****

Variate: stem_7

FxxxEE Cl.l stratumn *****

I response 1.92 s.e. 0.529 rep.

Fxxxx CIl.ILF stratum *****

F effects e.s.e. 0.773 rep. 8

-2.00 -0.29 2.29

I.F effects e.s.e. 1.094 rep. 4

1 F 1 2 3
0.97 0.56 -0.41
-0.97 0.56 0.41

**xx*x Tables of means *****
Variate: stem_7

Grand mean 10.74

m m —
9.78 11.70
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8.74 10.45 13.03

I F 1 2 3
8.75 8.93 11.67
8.73 11.97 14.40

* k%

*** Standard errors of means

Table | F :
F
rep. 12 8 4
e s. e, 0.374 0.773 0.968
d.f. 3 12 14.76
Except when comparing means with thesamelevel(s)of
I 1.094
d.f. 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d. 0.529 1.094 1.369
d.f. 3 12 14.76
Except when comparing means with thesamelevel(s)of
1 1.547
d.f. 12

*** Least significant differences of means (% level)

Table | F 1
F
rep. 12 8 4
I.s.d. 1.684 2.383 2.923
d._f. 3 12 14.76
Except when comparing means with thesamelevel(s)of
1 3.370
d.f. 12

**xxx Stratum standard errors and coefficients of variation *****

Variate: stem 7

Stratum d.f. s. e. cv%
(@] 3 0.590 5.5
Cl.1 3 0.748 7.0
CIl.1.F 12 2.188 20.4

560 "Split-Plot Design.”
561 BLOCK CIl/I/F

562 TREATMENTS I*F

563 COVARIATE "No Covariate"

564 ANOVA [PRINT=aovtable,information,effects,means,%cv; FACT=32
FPROB=yes; PSE=diff,\
565 Isd,means; LSDLEVEL=5] stem 8
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565

***xx* AnalysiS of variance ***

Variate: stem_8
Source of variation d.f. s.s m.s
Cl stratum 3 28.992 9.664
Cl.1 stratum
1 1 1.055 1.055
Residual 3 1.207 0.402
CIl.1.F stratum
F 2 39.755 19.878
1.F 2 9.654 4.827
Residual 12 51.327 4.277
Total 23 131.991
* MESSAGE: the following units have large residuals.
Cl 2 12 F 2 3.04 s.e. 1.46
Cl 3 12 (=] | 3.04 s.e. 1.46
***** Tables of effects *****
Variate: stem_8
FrxxxE Cl.l stratum *xxxx
I response 0.42 s.e. 0.259 rep.
FrRExEX CIl.A.F stratum *****
F effects e.s.e. 0.731 rep. 8
F 1 2 3
-1.59 0.02 1.57
I.F effects e.s.e. 1.034 rep. 4
1 3
1 -0.13 -0.70 0.83
0.13 0.70 -0.83

**xx* Tables of means *****

Variate: stem_8
Grand mean 11.28
= —m —
11.07 11.49
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24.02

2.62
0.09

4.65
1.13

12

F pr.

0.204

0.032
0.356



9.69 11.29 12.84

I F 1 2 3
1 9.35 10.38 13.47
10.03 12.21 12.22

* k k
*** Standard errors of means

Table | F |
F
rep. 12 8 4
e.s.e. 0.183 0.731 0.864
d._f. 3 12 13.04
Except when comparing means with the same level(s)
| 1.034
d.f. 12
*** Standard errors of differences of means ***
Table I F |
F
rep. 12 8 4
s.e.d. 0.259 1.034 1.222
d.f. 3 12 13.04
Except when comparing means with the same level(s)
1 1.462
d.f. 12

*** | east significant differences of means (&% lev*

Table 1 F |
F
rep. 12 8 4
1.s.d 0.824 2.253 2.639
d.f. 3 12 13.04
Except when comparing means with the same level(s) of
1 3.186
d.f. 12

**xxx Stratum standard errors and coefficients of variation *****

Variate: stem 8

Stratum d.f. s. e
ClI 3 1.269
Cl.l1 3 0.366
CIl.1.F 12 2.068

566 "Split-Plot Design."
567 BLOCK ClVI/F

568 TREATMENTS I*F

569 COVARIATE "No Covariate"

570 ANOVA [PRINT=aovtable,information,effects,means,%bcv;

FPROB=yes; PSE=diff,\
571 Isd,means; LSDLEVEL=5] stem 9
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11.3
3.2
18.3
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571

FHAAE Analysis of variance ~~=~==

Variate: stem 9

Source of variation d. ¥ Ss. s
Cl stratum 3 2.370
Cl.1 stratum

1 1 9.463
Residual 3 9.997

CIl.I.F stratum

F 2 6.568
l1.F 2 4.337
Residual 12 43.627
Total 23 76.362

***x** Tables of effects *****

Variate: stem_9

FrEAX Cl.l stratum  —===~

I response 1.26 s.e.

F*xxAx CIl.l.F stratum *****

F effects e.s.e. 0.674 rep. 8

F 1 2 3
-0.57 -0.12 0.69

I.F effects e.s.e. 0.953 rep. 4

1 F 1 2
1 -0.58 0.41
0.58 -0.41

* Kk Kk Kk k
****x* Tables of means

Variate: stem_9

Grand mean 10.83

1 1 2
10.20 11.46
F 1 2 3
10.26 10.71 11.52
1 F 1 2
9.05 10.50
11.47 10.92
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0.745

0.17
-0.17

11.07
11.98

0.790

9.463
3.332

3.284
2.168
3.636

rep.

0.24

2.84
0.92

0.90
0.60

12

0.191

0.431
0.566



L

*** Standard errors of means

Table
F
rep. 12 8 4
e.s.e. 0.527 0.674 0.940
d.f 3 12 13.87
Except when comparing means with the same level(s)
1 0.953
d.f 12

Standard errors of differences of means ***

Table |
F
rep. 12 4
s.e.d. 0.745 0.953 1.329
d. F 3 12 13.87
Except when comparing means with the same level(s)
1 1.34!
d. F 12

of

of

Least significant differences of means (5% level) ***

Table 1
F

rep. 12 4
1. s.d. 2.372 2.077 2.854
d. F 3 12 13.87
Except when comparing means with the same level(s)
1 2.938
d. ¥ 12

of

*xxxx Stratum standard errors and coefficients of variation *****

Variate: stem 9

Stratum d. f s. e
Cl 3 0.363
Cl. 1 3 1.054
CIl.I1.F 12 1.907

572 "Split-Plot Design."”
573 BLOCK Cl/I/F

574 TREATMENTS I*F

575 COVARIATE "No Covariate"

576 ANOVA [PRINT=aovtable,information,effects,means,%bcv;

FPROB=yes; PSE=diff,\
577 Isd,means; LSDLEVEL=5) stem 9

cv%

3.4
9.7
17.6

FACT=32



577

*xxxx Analysis of variance *****

Variate: stem 9

Source of variation

Cl stratum

Cl.1
|
Residual

stratum

CIl.l1.F stratum
F

1 .F

Residual

Total

***x** Tables of effects

Variate: stem 9

I response

F*xxxx Cl.I.F stratum

F effects

1.F effects

***x*x* Tables of means

Variate: stem 9

Grand mean

10.20

10.26

stratum Fx***

e.s.e. 0. 674

1
. © o7

e.s.e. 0.953

d. ¥ S. s.
3 2.370

1 9.463

3 9.997

2 6.568

2 4.337

12 43.627
23 76.362

E e

10.83

1.26 s.e.
~k sk ~k k k
rep. 8
2 3
-0.12 0.69
rep. 4
1 2
-0.58 0.41
0.58 e 7
mk k -k k -k
2
11.46
2 3
10.71 11.52
1 2
9.05 10.50
11.47 10.92
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0.745

0.17
-0.17

11.07
11.98

0.790

9.463
3.332

3.284
2.168
3.636

rep.

0.24

2.84
0.92

0.90
0.60

12

0.191

0.431
0.566



** Standard errors of means

Table !
F
rep. 12 8 4
e.s.e. 0.527 0.674 0.940
d.f. 3 12 13.87
Except when comparingmeans with the same level(s) of
J 0.953
d.f. 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d. 0.745 0.953 1.329
d.f. 3 12 13.87
Except when comparingmeans with the same level(s) of
1 1.348
d.f. 12

*** | east significant differences of means (&% level)

Table | F 1
F
rep. 12 8 4
I.s.d. 2.372 2.077 2.854
d.f. 3 12 13.87
Except when comparingmeans with the same level(s) of
1 2.938
d.f. 1?

**x*xx Stratum standard errors and coefficients of variation *****

Variate: stem 9

Stratum d.f. s. e cv%
Cl 3 0.363 3.4
Cl.1 3 1.054 9.7
CIl. L. F 12 1.907 17.6

578 "Split-Plot Design."

579 BLOCK CWVI/F

580 TREATMENTS I*F

581 COVARIATE "No Covariate"

582 ANOVA [PRINT=aovtable,information,effects,means, lev; FACT=32;
FPROB=yes; PSE=diff,\

583 Isd,means; LSDLEVEL=5] yellow 6
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583

*xAxx - Analysis of variance *****

Variate: yellow_6

Source of variation d. f S. s.
Cl stratum 3 3.374
Cl.l1 stratum

| 1 0.119
Residual 3 7.009

CIl.1.F stratum

F 2 0.330
1.F 2 19.351
Residual 12 24.069
Total 23 54.253

1.125

0.119
2.336

0.165
9.676
2.006

* MESSAGE: the following units have large residuals.

Cl 1 11 F 3 2.03 s.e. 1.00

*xxx*x Tables of effects *****

Variate: yellow_6

FxxXE CIl.l stratum  **x***

I response 0.14 s.e. 0.624
FrxEx CllLF stratum > ****

F effects e.s.e. 0.501 rep. 8

F 1 2 3
0.13 -0.15 0.02

I.F effects e.s.e. 0.708 rep. 4

1 F 1 2 3
1 -0.83 -0.41 1.25
0.83 0.41 -1.25

*xxx*x Tables of means *****
Variate: yellow_6

Grand mean 2.38

| 1 2
2.31 2.45
F 1 2 3
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rep.

0.48

0.05
1.16

0.08
4 .82

12

0.836

0.921
0.029



2.51 2.23 2.40

1 F 1 2 3
1 1.61 1.74 3.58
3.42 2.71 1.23

*** Standard errors of means ***

Table 1 F |
F
rep. 12 8
e.s.e. 0.441 0.501 0.727
d._f. 3 12 12.75
Except when comparing means with the same level(s)
0.708
a.F 12
*** Standard errors of differences of means ***
Table I F |
F
rep. 12 8 4
s.e.d. 0.624 0.708 1.029
d.f. 3 12 12.75
Except when comparing means with the same level(s) of
1 1.001
d.f. 12

*** | east significant differences of means (% level) ***

Table 1 F |
F
rep. 12 8 4
1.s.d 1.986 1.543 2.227
d.f. 3 12 12.75
Except when comparing means with the same level(s) of
1 2.182
d.f. 12

*FxxxXE Stratum standard errors and coefficients of variation *****

Variate: yellow_6

Stratum d.f. s. e cv%
ClI 3 0.433 18.2
Cl. 1 3 0.882 37.1
Cl.I.F 12 1.416 59.5

584 "Split-Plot Design.”

585 BLOCK CI/I/F

586 TREATMENTS T*F

587 COVARIATE "No Covariate”

588 ANOVA [PRINT=aovtable,information,effects,means, lev; FACT=32;
FPROB=yes; PSE=diff,\

589 Isd,means; LSDLEVEL=5] vyellow 7
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589

***** Analysis of variance —===x=

Variate: yellow_7

Source of variation d. F s. s m.s.
Cl stratum 3 0.6267 0.2089
Cl.1 stratum

1 1 0.1449 0.1449
Residual 3 2.9775 0.9925

CIl.I.F stratum

F 2 6.4929 3.2464
. F 2 2.6583 1.3291
Residual 12 8.6273 0.7189
Total 23 21.5276

* MESSAGE: the following units have large residuals.

Cl 1 11 F 2 -1.22 s.e. 0.60
Cl 1 11 F 3 1.23 s.e. 0.60
***** Tables of effects *****

Variate: yellow_ 7

F*xxEEAx Cl.l stratum F****

I response -0.16 s.e. 0.407 rep.

*xxxx CIl.1.F stratum *****

F effects e.s.e. 0.300 rep. 38
F 1 2 3
-0.59 -0.08 0.67

1. effects e.s.e. 0424 rep. 4

| F 1 2 3
-0.46 0.15 0.31
0.46 -0.15 -0.31

*xxx*x Tables of means *****

Variate: yellow_ 7

Grand mean 1.84

1.92 1.77
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0.21

0.15
1.38

4.52
1.85

12

0.728

0.035
0.200



1.25 1.77 2.52
1 F 1 2 3
1 0.87 1.99 2.91
2 1. 63 1.54 2.13

*** Standard errors of means ***

Table 1 F 1
F
rep. 12 8 4
e.s.e. 0.288 0.300 0.450
d.f. 3 12 11.80
Except when comparing means with the same level(s) of
1 0.424
d.f. 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d. 0.407 0.424 0.636
d.f. 3 12 11.80
Except when comparing means with the same level(s) of
1 0.600
d.f. 12

*** | east significant differences of means % level) ***

Table I F 1
rep. 12 8 4
1.s.d 1.294 0.924 1. 389
d.f. 3 12 1. 80
Except when comparing means with the same level (s) of
1 1.306
d.f. 12

*FHxxxEE Stratum standard errors and coefficients of variation *****

Variate: yellow_ 7

Stratum d.f. s. e cv%
ClI 3 0.187 10.1
Cl. 1 3 0.575 31.2
Cl.l1.F 12 0.848 46.0

590 "Split-Plot Design.”

591 BLOCK CVI/F

592 TREATMENTS I*F

593 COVARIATE "No Covariate"

594 ANOVA [PRINT=aovtable,information,effects,means,%ocv; FACT=32,
FPROB=yes; PSE=diff,\

595 Isd,means; LSDLEVEL=5] yellow 8
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595

*xxxx o Analysis of variance *****

Variate: yellow_8

Source of variation d.f. S.s. m. s.
Cl stratum 3 0.0602 0.0201
Cl.l1 stratum

1 1 0.9732 0.9732
Residual 3 1.2951 0.4317

CIl.I.F stratum

F 2 0.5942 0.2971
1.F 2 1.2974 0.6487
Residual 12 3.4958 0.2913
Total 23 7.7160

* MESSAGE: the following units have large residuals.

Cl 2 12 F 3 0.90 s.e.0.38

**x**x*x Tables of effects *****
Variate: yellow_8

FxxAx Cl.l stratum  *****

I response -0.40 s.e. 0.268 rep.

F*xxxx Cl.l.F stratum *****

F effects e.s.e. 0.191 rep. i

-0.11 -0.11 0.22

I.F effects e.s.e. 0.270 rep. 4

I F 1 2 3
0.29 0.00 -0.28
-0.29 0.00 0.28

**x*x*x Tables of means *****

Variate: yellow_8

Grand mean 1.21

| 1 2
1.41 1.01
F 1 2 3
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2.25
1.48

1.02
2.23

12

0.230

0.390
0.150



1 F 1 2 3
1 1.59 1.29 1.35
0.61 0.90 1.51

Table | F 1
F
rep. 12 8 4
e.s.e. 0.190 0.191 0.291
d. ¥ 3 12 11.38
Except when comparing means with the same level(s) of
| 0.270
d. ¥ 12
*** Standard errors of differences of means ***
Table 1 F |
F
rep. 12 8 4
s.e.d 0.268 0.270 0.411
d. ¥ 3 12 11.38
Except when comparing means with the same level(s) of
1 0.382
d. ¥ 12

*** | east significant differences of means % level)

Table 1 F 1
F
rep. 12 8 4
1.s.d. 0.854 0.588 0.901
d. ¥ 3 12 11.38
Except when comparing means with the same level(s) of
1 0.832
d. f. 12

*xxXx Stratum standard errors and coefficients of variation *****

Variate: yellow_8

Stratum d. ¥ s. e. cv%
(@] 3 0.058 4.8
Cl.l1 3 0.379 31.4
CIl.I.F 12 0.540 44.6

596 "Split-Plot Design."”

597 BLOCK CIl/I/F

598 TREATMENTS I*F

599 COVARIATE "No Covariate”

600 ANOVA [PRINT=aovtable,information,effects,means,%ocv; FACT=32;
FPROB=yes; PSE=diff,\

601 Isd,means; LSDLEVEL=5] yellow 9
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**xxxx Analysis of variance *****

Variate: yellow_9

Source of wvariation d. ¥
Cl stratum 3
Cl.1 stratum

1 1
Residual 3

CIl.1.F stratum

F 2
l1.F 2
Residual 12
Total 23

* MESSAGE: the following units have

Cl 1 12 1

0.12083

0, 00486
0..57019

0. 31137
0.11183
0. 25993

1. 37901

-0.223

**x*x* Tables of effects *****

Variate: yellow__9

FxAAE Cl.l stratum  **x*x**

I response -0
FxAAx Cl.l.F stratum **+« %

F effects e.s.e. 0. 0520

-0.155 0.116

1. effects e.s.e. 0.0736

1 F 1
1 0.093
2 -0.093

****x* Tables of means *****

Variate: yellow_9

Grand mean 0.813

| 1 2
0.827 0.799
F 1 2

.028 s.e.

rep. 8

0.039

rep. 4

-0.069
0.069
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s.e. O

0.178

-0.025
0.025

Hi . S.

. 04028

..00486
. 19006

. 15568
. 05592
. 02166

large residuals.

. 104

.21

.. 03
e

.19
.58

0..883

0.009
o.117



0.658 0.929 0.852

| F 1 2 3
1 0.766 0.875 0.842
2 0.551 0.983 0.863

*** Standard errors of means

Table I F |
F
rep. 12 8 4
e.s.e. 0.1259 0.0520 0.1395
d.f. 3 12 4.47
Except when comparing means with the same level(s)
1 0.0736
d.f. 12
*** Standard errors of differences of means ***
Table | F |
F
rep. 12 8 4
s.e.d. 0.1780 0.0736 0.1972
d.f. 3 12 4.47
Except when comparing means with the same level(s) of
| 0.1041
d.f. 12

*** |east significant differences of means (G% level)

Table | F |
F

rep. 12 8 4
1.s.d. 0.5664 0.1603 0.5258

d.f. 3 12 4.47
Except when comparing means with the same level(s) of

I 0.2267

d.f. 12

***** Stratum standard errors and coefficients of variation *****
Variate: yellow_ 9

Stratum d.f. s. e cv%
Cl 3 0.0819 10.1
Cl.I 3 0.2517 31.0
Cl.I.F 12 0.1472 18.1

602 "Split-Plot Design."

603 BLOCK CIl/I/F

604 TREATMENTS I*F

605 COVARIATE "No Covariate"

606 ANOVA [PRINT-aovtable,information,effects,means, %cv; FACT=32;
FPROB=yes; PSE-diff,\

607 Isd,means; LSDLEVEL=5] yellow_ 9

233



607

FxEAA - Analysis of variance *****
Variate: yellow_ 9

Source of variation d.f.

Cl stratum 3
Cl.1 stratum

1 1

Residual

CIl.I.F stratum

F 2
1.~ 2
Residual 12
Total 23

0.12083 0.04028
0.00486 0.00486
0.57019 0.19006
0.31137 0.15568
0.11183 0.05592
0.25993 0.02166
1.37901

* MESSAGE: the following units have large residuals.

Cl 1 12 F 1 -0

**xx*xx Tables of effects *****

Variate: yellow_9

.223 s.e. 0.104

FxRxXX CIl.l stratumn *x**x*
I response -0.028 s.e. 0.1780 rep.
*ExEx Cll.F stratumn *****
F effects e.s.e. 0.0520 rep. 8
F 1 2 3
-0.155 0.116 0.039

1.F effects e.s.e. 0.0736 rep. 4

1 F 1 2 3
1 0.093 -0.069 -0.025
-0.093 0.069 0.025

****x* Tables of means =*k*k

Variate: yellow 9

Grand mean 0.813

I 1 2
0.827 0.799
F 1 2
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0.21

0.03
8.77

7.19
2.58

12

0.883

0.009
0.117



0.658 0.929 0. 852

1 F 1 2 3
1 0.766 0..875 0.842
0.551 0., 983 0.863

Standard errors of means ek

Table 1 F |
F
rep. 12 8 4
e.s.e. 0.1259 0.0520 0.1395
d. ¥ 3 12 4.47
Except when comparing means with the same level(s)
1 0.0736
d. f 12
*** Standard errors of differences of means ***
Table 1 F 1
F
rep. 12 8 4
s.e.d. 0.1780 0.0736 0.1972
d.f. 3 12 4.47
Except when comparing means with the same level(s)
1 0.1041
d.f. 12

*** Least significant differences of means (% level)

Table 1 F 1
F

rep. 12 8 4
l.s.d. 0.5664 0.1603 0.5258
d.f. 3 12 4.47
Except when comparing means with the same level(s)
1 0.2267

d.f. 12

of

of
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*xxx*E Stratum standard errors and coefficients of variation *****

Variate: yellow_9

Stratum d.f. s. e
Cl 3 0.0819
ClLl 3 0.2517
ClLLF 12 0.1472

cv%

10.1
31.0
18.1



