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Sažetak
Cilj istraživanja bio je procijeniti parametre stabilnosti uroda zrna 15 kultivara jarog ječma (Hordeum vulgare L.) u pokusima postavljenim na dvije lokacije (Osijek and Nova Gradiška), tijekom tri godine (2003, 2004, 2005) i u dvije gustoće sjetve (300 i 450 zrna/m2).Značajne razlike u urodu zrna uočene su usljed utjecaja genotipa, okoline i godine. Na urod zrna također su opravdan utjecaj imale interakcije lokacija x godina i godina x gustoća sjetve.  Najrodniji kultivari bili su Matej (4240 kg/ha), Magda (4229 kg/ha) i Mislav (4171 kg/ha), dok je najniži potencijal visoke rodnosti utvrđen za nešto stariji kultivar Velebit (3586 kg/ha). Za kultivare jarog ječma u ispitivanju procijenjena varijanca odstupanja od regrasije (sdi2) varirala je od 0,08 do 0,67, ekovalenca (Wi) od 0,69 do 5,49, te regresioni koeficijent (bi) od 0,32 do 1,67. Kultivari Robi, Magda i Pasadena odlikovali su se najvišom stabilnošću uroda zrna.
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Uvod 
Saznanja o stabilnosti uroda zrna od jednake su važnosti za oplemenjivače i proizvođače kultivara jarog ječma. Cilj programa oplemenjivanja jarog ječma na Poljoprivrednom institutu Osijek temelji se na stvaranju kultivara koji će se odlikovati stabilnošću i visokom rodnošću u većini uzgojnih područja tijekom dugog niza godina. Stabilnost uroda zrna kultivara procijenjena za određeno uzgojno područje je pouzdaniji kriterij u selekciji i preporuci kultivara jer stabilnost uroda zrna procijenjena u prethodnim godinama zbog dinamike klimatskih prilika ne uključuje rizik uvjetovan vremenskim nepogodama u narednim godinama. Obzirom na navedene kriterije procijeni stabilnosti se prilazi kao „statičkoj“ odnosno „dinamičkoj“ kategoriji. Prema Becker i Léon (1988) procjene statičke stabilnosti vrijednije su za svojstva kvalitete. Za urod zrna Lin i sur. (1986) su kao pouzdaniju preporučili procjenu parametara dinamičke stabilnosti. U dinamičkom pristupu stabilan kultivar uvijek postiže urod na nivou uzgojne okoline (mjerenog prosjekom svih ispitivanih kultivara u pokusu) i manje reagira na stresne uvjete. 

Materijal i metodika
Istraživanje je zasnovano na poljskim pokusima postavljenim sa 15 kultivara jarog ječma na dvije lokacije (Osijek, Nova Gradiška) tijekom tri godine (2003, 2004,2005) i u dvije gustoće sjetve (300 i 450 zrna /m2). Za procjenu stabilnosti uroda zrna polazište je varijanca interakcije genotip x okolina (Sprague i Federer, 1951). Korištenje regresionog koeficijenta (bi) (Finlay i Wilkinson, 1963) i varijance odstupanja od regresije (sdi2) uveli su Eberhart i Russell (1966). Prema autorima je stabilan genotip određen visokim prosječnim prinosom, regresionim koeficijentom (bi)=1, te varijancom odstupanja od regresije što manjom, a najbolje (sdi2)=0. Od parametara stabilnosti u istraživanju je korištena i ekovalenca (Wi) za koju je potvrđeno da je pouzdana mjera za procjenu ekološkog prilagođavanja pojedinih genotipova različitim okolinskim uvjetima, visoko je nasljedna, a kod stabilnih kultivara vrijednost je relativno niska (Wricke, 1964).
Rezultati i rasprava

Analizom varijance uroda zrna utvrđena je značajnost utjecaja godine, genotipa i okoline dok utjecaj gustoće sjetve nije bio opravdan. Od interakcijskih učinaka na urod zrna statistička opravdanost je utvrđena za interakciju godina x genotip i godina x gustoća sjetve (Tablica 1). Najviši urod zrna ostvaren je kultivarima Matej (4240 kg/ha), Magda (4229 kg/ha) i Mislav (4171 kg/ha), dok je najmanji potencijal rodnosti utvrđen kod nešto starijeg kultivara Velebit (3586 kg/ha) (Tablica 2). 
Kriteriji procjene stabilnosti uroda zrna kultivara jarog ječma svrstani su prema pouzdanosti. Tako su prema varijanci odstupanja od regresije (sdi2) najstabilniji kultivari Robi (0,08), Magda (0,09) i Pasadena (0,10) dok je za kultivar Scarlet procijenjena najmanja stabilnost (0,67) (Tablica 3.). Stabilniji kultivari trebali bi imati što nižu ekovalencu (Wi). Prema ekovalenci kultivari Robi (0,65), Magda (0,73) i Pasadena (0,87) su ponovno najstabilnije rodnosti dok je kultivar Scarlet (5,49) imao najveću ekovalencu, odnosno najnestabilniji urod zrna. Regresioni keoficijent je više primjenjiv u interpretaciji rezultata samo ispitivane grupe kultivara, najnepouzdaniji kriterij te se i procjena stabilnosti razlikuje od prethodnih kriterija. Prema regresionom keoficijentu najviša stabilnost je procijenjena za urod zrna kultivara Gimpel (0,32), Astor (0,46) i Pasadena (0,61) dok je najniža (1,67) zabilježena kod kultivara Barke.
U provedenom istraživanju, osim u slučaju jako malog broja kultivara, nije uočena podudarnost parametara visoke stabilnosti s iznadprosječnom rodnošću. Stoga se može zaključiti da kultivare nije dobro procijenjivati uzimajući u obzir samo parametre stabilnosti nego treba promatrati i njihovu razinu rodnosti. Takvim pristupom moguće je povećati pouzdanost procijene i preporuke kultivara za uvođenje u proizvodnju na određenom području. No bez obzira na pouzdanost kriterija izbora sortimenta za sjetvu u pojedinoj godini, strukturu sjetve jarog ječma treba temeljiti na više od jednoga kultivara kako bi se umanjio rizik koji nosi nepredvidivost svake pojedine vegetacije. 
Tablica 1. Analiza varijance uroda zrna (kg/ha)
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Y

2 1450270,70 725135,35 2,30 0,020 *

G

14 9743817,32 695986,95 2,20 0,009 ***

D

1 976245,33 976245,33 3,09 0,080 n.s.

E

1 2808440,13 2808440,13 8,89 0,003 ***

Y x G

28 40014356,25 1429084,15 4,52 <.0001 ***

Y x D

2 1926117,33 963058,67 3,05 0,050 *

Y x E

2 1173351,53 586675,76 1,86 0,159 n.s.

G x D

14 5924528,34 423180,60 1,34 0,186 n.s.

G x E

14 2741460,67 195818,62 0,62 0,847 n.s.

D x E

1 225719,85 225719,85 0,71 0,399 n.s.

Y x G x D

28 10485097,43 374467,77 1,19 0,248 n.s.

Y x G x E

14 2866380,28 204741,45 0,65 0,822 n.s.

Y x D x E

1 313175,29 313175,29 0,99 0,321 n.s.

G x D x E

14 4693988,94 335284,92 1,06 0,394 n.s.

Y x G x D x E

14 4680510,51 334322,18 1,06 0,397 n.s.

Y - year  G - genotype  D - planting density  E - environment    n.s. - no significant     *P≤0,05     **P≤0,01    ***P≤0,001
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7 Matej 4240 15,49 A 3 Robi 0,08 0,65 1,35

8 Magda 4229 11,01 A 8 Magda 0,09 0,73 0,64

6 Mislav 4171 16,86 A 5 Pasadena 0,10 0,87 0,61

11 Gimpel 4104 12,30 AB 11 Gimpel 0,13 1,20 0,32

2 Scarlet 4083 17,77 ABC 12 Fran 0,14 1,09 1,13

10 Igor 4075 22,81 ABC 14 Astor 0,14 1,23 0,46

9 Jaran 4058 10,07 ABCD 4 Patriot 0,16 1,39 1,46

13 Barke 4049 13,27 ABCD 9 Jaran 0,22 1,72 1,06

3 Robi 3983 14,31 ABCD 7 Matej 0,23 1,85 0,66

5 Pasadena 3955 10,59 ABCD 15 Annabell 0,25 2,07 1,36

14 Astor 3931 14,69 ABCD 6 Mislav 0,34 2,71 0,75

12 Fran 3804 12,72 BCDE 13 Barke 0,34 2,91 1,67

4 Patriot 3775 13,44 CDE 1 Velebit 0,40 3,20 1,18

15 Annabell 3738 17,92 DE 10 Igor 0,43 3,43 0,71

1 Velebit 3586 21,17 E 2 Scarlet 0,67 5,49 1,64
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Abstract
Parameters of spring barley grain yield stability (Hordeum vulgare L)

The objectives of study were to analyse parameters of grain yield stability within the set of 15 spring barley varieties (Hordeum vulgare L.) in trials at two sites (Osijek and Nova Gradiška) during three growing seasons (2003, 2004, 2005) and with two planting density (300 and 450 seeds per m2). Significant differences in grain yield were observed among genotype, environment and growing season. Grain yield was also affected by interactions of environment x growing season and growing season x planting density. The top-yielding varieties were Matej (4240 kg/ha), Magda (4229 kg/ha) and Mislav (4171 kg/ha), while the lowest potential for increased grain yield is suitable for older variety Velebit (3586 kg/ha). Barley genotypes tested had stability variance (sdi2) in range from 0,08 to 0,67 while ecovalence (Wi) varied between 0,69 and 5,49  and regresion coeffitient (bi) from 0,32 to 1,67. Varieties Robi, Magda and Pasadena showed highest yield stability potential.
Keywords: barley, grain yield, variety, stability
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		genotip

						environment

		Genotip				03$1$1		04$1$1		05$1$1		03$2$1		04$2$1		03$1$2		04$1$2		05$1$2		03$2$2		04$2$2		Prosjek

		1		Velebit		4.182		3.459		3.380		4.500		4.021		4.206		2.645		2.693		4.164		3.707		3.696

		4		Scarlet		5.053		2.461		4.608		4.852		3.318		4.926		4.089		3.621		4.358		3.479		4.077

		5		Robi		3.595		3.482		3.729		3.581		4.028		3.863		4.397		3.989		4.107		5.312		4.008

		6		Patriot		3.640		2.969		4.213		3.503		4.216		3.142		3.161		4.134		3.785		4.193		3.696

		7		Pasadena		4.062		3.566		4.230		3.298		4.076		3.599		3.761		4.163		4.206		4.113		3.907

		12		Mislav		2.904		3.841		4.544		4.014		4.222		4.381		4.707		4.157		3.707		4.873		4.135

		13		Matej		3.221		4.212		4.120		4.160		4.531		4.194		4.737		4.192		4.202		5.000		4.257

		14		Magda		3.939		3.668		4.304		3.832		4.480		4.188		4.295		4.692		4.107		4.286		4.179

		15		Jaran		4.430		3.777		3.653		4.754		4.827		4.238		3.961		3.386		4.627		4.000		4.165

		16		Igor		2.428		4.069		4.642		4.111		4.606		4.148		4.050		4.008		3.712		4.479		4.025

		17		Gimpel		4.467		3.920		3.818		4.317		4.122		4.478		3.990		3.997		4.717		3.612		4.144

		18		Fran		3.837		3.451		3.127		3.952		4.161		3.579		4.154		3.720		4.394		4.423		3.880

		21		Barke		4.689		3.000		3.887		4.501		3.619		4.089		3.382		4.346		5.161		3.682		4.036

		22		Astor		3.348		3.877		4.193		4.061		3.934		3.230		4.090		3.935		3.924		4.444		3.904

		24		Annabell		4.464		2.859		3.904		3.609		3.561		4.055		2.752		3.916		4.259		3.662		3.704

		Prosjek				3.884		3.507		4.023		4.070		4.115		4.021		3.878		3.930		4.229		4.218		3.987

				xij		xi.		x.j		x..

		Velebit		4.182		3.696		3.884		3.987		0.590		-0.1034		-0.0610014512		0.010699737				0.590		0.34778		0.183		0.03355		0.3930		0.13		3.183667		0.398

				3.459		3.696		3.507		3.987		0.243		-0.4801		-0.1167523488		0.230510285				0.243		0.05913

				3.380		3.696		4.023		3.987		-0.351		0.0360		-0.0126536911		0.001296418				-0.351		0.12351

				4.500		3.696		4.070		3.987		0.722		0.0822		0.0593776914		0.006763714				0.722		0.52127

				4.021		3.696		4.115		3.987		0.197		0.1273		0.0251380806		0.016209992				0.197		0.03898

				4.206		3.696		4.021		3.987		0.477		0.0336		0.0160387238		0.001131008				0.477		0.22744

				2.645		3.696		3.878		3.987		-0.941		-0.1094		0.1029634552		0.011967383				-0.941		0.88586

				2.693		3.696		3.930		3.987		-0.945		-0.0576		0.0544124854		0.003314712				-0.945		0.89321

				4.164		3.696		4.229		3.987		0.227		0.2412		0.054856415		0.058175414				0.227		0.05173

				3.707		3.696		4.218		3.987		-0.219		0.2301		-0.0503872423		0.052960339				-0.219		0.04794

																0.0720		0.3930		1.183				3.20

				xij		xi.		x.j		x..

		Scarlet		5.053		4.077		3.884		3.987		1.080		-0.1034		-0.1117100964		0.010699737				1.080		1.16630		0.641		0.41060		0.3930		0.13		5.331466		0.666

				2.461		4.077		3.507		3.987		-1.136		-0.4801		0.5452948449		0.230510285				-1.136		1.28995

				4.608		4.077		4.023		3.987		0.496		0.0360		0.0178491624		0.001296418				0.496		0.24575

				4.852		4.077		4.070		3.987		0.694		0.0822		0.0570391458		0.006763714				0.694		0.48102

				3.318		4.077		4.115		3.987		-0.886		0.1273		-0.1127484554		0.016209992				-0.886		0.78422

				4.926		4.077		4.021		3.987		0.816		0.0336		0.0274352482		0.001131008				0.816		0.66551

				4.089		4.077		3.878		3.987		0.122		-0.1094		-0.0133748656		0.011967383				0.122		0.01495

				3.621		4.077		3.930		3.987		-0.398		-0.0576		0.0229223534		0.003314712				-0.398		0.15852

				4.358		4.077		4.229		3.987		0.040		0.2412		0.0096117009		0.058175414				0.040		0.00159

				3.479		4.077		4.218		3.987		-0.828		0.2301		-0.1904738165		0.052960339				-0.828		0.68505

																0.2518		0.3930		1.641				5.49

				xij		xi.		x.j		x..

		Robi		3.595		4.008		3.884		3.987		-0.310		-0.1034		0.0320393059		0.010699737				-0.146		0.02137		0.349		0.12197		0.3930		0.13		0.603631		0.075

				3.482		4.008		3.507		3.987		-0.046		-0.4801		0.0222841154		0.230510285				-0.733		0.53716

				3.729		4.008		4.023		3.987		-0.315		0.0360		-0.0113528016		0.001296418				0.046		0.00212

				3.581		4.008		4.070		3.987		-0.510		0.0822		-0.0419187113		0.006763714				0.117		0.01378

				4.028		4.008		4.115		3.987		-0.108		0.1273		-0.0137156959		0.016209992				0.125		0.01558

				3.863		4.008		4.021		3.987		-0.179		0.0336		-0.0060090738		0.001131008				0.039		0.00148

				4.397		4.008		3.878		3.987		0.498		-0.1094		-0.0544731266		0.011967383				-0.067		0.00447

				3.989		4.008		3.930		3.987		0.039		-0.0576		-0.0022318112		0.003314712				-0.059		0.00344

				4.107		4.008		4.229		3.987		-0.143		0.2412		-0.0344149745		0.058175414				0.217		0.04728

				5.312		4.008		4.218		3.987		1.074		0.2301		0.2470549462		0.052960339				-0.070		0.00488

																0.1373		0.3930		1.349				0.65

				xij		xi.		x.j		x..

		Patriot		3.640		3.696		3.884		3.987		0.048		-0.1034		-0.0049399135		0.010699737				0.048		0.00228		0.461		0.21274		0.3930		0.13		1.307105		0.163

				2.969		3.696		3.507		3.987		-0.246		-0.4801		0.1182946058		0.230510285				-0.246		0.06071

				4.213		3.696		4.023		3.987		0.482		0.0360		0.0173418767		0.001296418				0.482		0.23198

				3.503		3.696		4.070		3.987		-0.274		0.0822		-0.0225733016		0.006763714				-0.274		0.07534

				4.216		3.696		4.115		3.987		0.393		0.1273		0.0500487025		0.016209992				0.393		0.15453

				3.142		3.696		4.021		3.987		-0.588		0.0336		-0.0197637329		0.001131008				-0.588		0.34536

				3.161		3.696		3.878		3.987		-0.425		-0.1094		0.0465015762		0.011967383				-0.425		0.18069

				4.134		3.696		3.930		3.987		0.496		-0.0576		-0.0285340496		0.003314712				0.496		0.24563

				3.785		3.696		4.229		3.987		-0.151		0.2412		-0.0365312264		0.058175414				-0.151		0.02294

				4.193		3.696		4.218		3.987		0.267		0.2301		0.0614371575		0.052960339				0.267		0.07127

																0.1813		0.3930		1.461				1.39

				xij		xi.		x.j		x..

		Pasadena		4.062		3.907		3.884		3.987		0.258		-0.1034		-0.0267182797		0.010699737				0.258		0.06672		-0.387		0.14975		0.3930		0.13		0.810135		0.101

				3.566		3.907		3.507		3.987		0.139		-0.4801		-0.0668146413		0.230510285				0.139		0.01937

				4.230		3.907		4.023		3.987		0.286		0.0360		0.0103132565		0.001296418				0.286		0.08204

				3.298		3.907		4.070		3.987		-0.692		0.0822		-0.0569016869		0.006763714				-0.692		0.47870

				4.076		3.907		4.115		3.987		0.042		0.1273		0.0053105211		0.016209992				0.042		0.00174

				3.599		3.907		4.021		3.987		-0.342		0.0336		-0.0115141122		0.001131008				-0.342		0.11722

				3.761		3.907		3.878		3.987		-0.037		-0.1094		0.0040602663		0.011967383				-0.037		0.00138

				4.163		3.907		3.930		3.987		0.313		-0.0576		-0.0180172074		0.003314712				0.313		0.09793

				4.206		3.907		4.229		3.987		0.057		0.2412		0.0138357629		0.058175414				0.057		0.00329

				4.113		3.907		4.218		3.987		-0.025		0.2301		-0.005647909		0.052960339				-0.025		0.00060

																-0.1521		0.3930		0.613				0.87

				xij		xi.		x.j		x..

		Mislav		2.904		4.135		3.884		3.987		-1.128		-0.1034		0.1166415692		0.010699737				-1.128		1.27155		-0.249		0.06202		0.3930		0.13		2.684709		0.336

				3.841		4.135		3.507		3.987		0.187		-0.4801		-0.0895437592		0.230510285				0.187		0.03478

				4.544		4.135		4.023		3.987		0.373		0.0360		0.0134238336		0.001296418				0.373		0.13900

				4.014		4.135		4.070		3.987		-0.203		0.0822		-0.0166812523		0.006763714				-0.203		0.04114

				4.222		4.135		4.115		3.987		-0.040		0.1273		-0.0051320122		0.016209992				-0.040		0.00162

				4.381		4.135		4.021		3.987		0.213		0.0336		0.0071494852		0.001131008				0.213		0.04519

				4.707		4.135		3.878		3.987		0.681		-0.1094		-0.0744847421		0.011967383				0.681		0.46359

				4.157		4.135		3.930		3.987		0.080		-0.0576		-0.0045962986		0.003314712				0.080		0.00637

				3.707		4.135		4.229		3.987		-0.669		0.2412		-0.1614699272		0.058175414				-0.669		0.44817

				4.873		4.135		4.218		3.987		0.508		0.2301		0.1168143025		0.052960339				0.508		0.25766

																-0.0979		0.3930		0.751				2.71

				xij		xi.		x.j		x..

		Matej		3.221		4.257		3.884		3.987		-0.932		-0.1034		0.0964059002		0.010699737				-0.932		0.86863		-0.345		0.11888		0.3930		0.13		1.801884		0.225

				4.212		4.257		3.507		3.987		0.435		-0.4801		-0.2088321387		0.230510285				0.435		0.18919

				4.120		4.257		4.023		3.987		-0.172		0.0360		-0.0062094811		0.001296418				-0.172		0.02974

				4.160		4.257		4.070		3.987		-0.179		0.0822		-0.0147355758		0.006763714				-0.179		0.03210

				4.531		4.257		4.115		3.987		0.146		0.1273		0.01864573		0.016209992				0.146		0.02145

				4.194		4.257		4.021		3.987		-0.096		0.0336		-0.0032353338		0.001131008				-0.096		0.00925

				4.737		4.257		3.878		3.987		0.589		-0.1094		-0.0644846776		0.011967383				0.589		0.34747

				4.192		4.257		3.930		3.987		-0.007		-0.0576		0.0004248044		0.003314712				-0.007		0.00005

				4.202		4.257		4.229		3.987		-0.296		0.2412		-0.0714850806		0.058175414				-0.296		0.08784

				5.000		4.257		4.218		3.987		0.513		0.2301		0.1179921136		0.052960339				0.513		0.26288

																-0.1355		0.3930		0.655				1.85

				xij		xi.		x.j		x..

		Magda		3.939		4.179		3.884		3.987		-0.137		-0.1034		0.0141320608		0.010699737				-0.137		0.01867		-0.364		0.13247		0.3930		0.13		0.680429		0.085

				3.668		4.179		3.507		3.987		-0.031		-0.4801		0.0149777274		0.230510285				-0.031		0.00097

				4.304		4.179		4.023		3.987		0.089		0.0360		0.0031909492		0.001296418				0.089		0.00785

				3.832		4.179		4.070		3.987		-0.430		0.0822		-0.0353378869		0.006763714				-0.430		0.18463

				4.480		4.179		4.115		3.987		0.174		0.1273		0.0221305638		0.016209992				0.174		0.03021

				4.188		4.179		4.021		3.987		-0.024		0.0336		-0.0008202964		0.001131008				-0.024		0.00059

				4.295		4.179		3.878		3.987		0.225		-0.1094		-0.0246177728		0.011967383				0.225		0.05064

				4.692		4.179		3.930		3.987		0.571		-0.0576		-0.0328527554		0.003314712				0.571		0.32561

				4.107		4.179		4.229		3.987		-0.313		0.2412		-0.0755996397		0.058175414				-0.313		0.09824

				4.286		4.179		4.218		3.987		-0.123		0.2301		-0.0282536902		0.052960339				-0.123		0.01507

																-0.1431		0.3930		0.636				0.73

				xij		xi.		x.j		x..

		Jaran		4.430		4.165		3.884		3.987		0.368		-0.1034		-0.038102421		0.010699737				0.368		0.13569		0.060		0.00356		0.3930		0.13		1.722717		0.215

				3.777		4.165		3.507		3.987		0.091		-0.4801		-0.0438872359		0.230510285				0.091		0.00836

				3.653		4.165		4.023		3.987		-0.548		0.0360		-0.0197416489		0.001296418				-0.548		0.30062

				4.754		4.165		4.070		3.987		0.507		0.0822		0.041679585		0.006763714				0.507		0.25684

				4.827		4.165		4.115		3.987		0.534		0.1273		0.0680309081		0.016209992				0.534		0.28552

				4.238		4.165		4.021		3.987		0.039		0.0336		0.0013107317		0.001131008				0.039		0.00152

				3.961		4.165		3.878		3.987		-0.095		-0.1094		0.010352041		0.011967383				-0.095		0.00895

				3.386		4.165		3.930		3.987		-0.722		-0.0576		0.0415831446		0.003314712				-0.722		0.52166

				4.627		4.165		4.229		3.987		0.221		0.2412		0.0532172484		0.058175414				0.221		0.04868

				4.000		4.165		4.218		3.987		-0.395		0.2301		-0.0909768511		0.052960339				-0.395		0.15628

																0.0235		0.3930		1.060				1.72

				xij		xi.		x.j		x..

		Igor		2.428		4.025		3.884		3.987		-1.494		-0.1034		0.1545103686		0.010699737				-1.494		2.23122		-0.291		0.08441		0.3930		0.13		3.400455		0.425

				4.069		4.025		3.507		3.987		0.523		-0.4801		-0.2512675713		0.230510285				0.523		0.27389

				4.642		4.025		4.023		3.987		0.581		0.0360		0.0209153444		0.001296418				0.581		0.33743

				4.111		4.025		4.070		3.987		0.003		0.0822		0.000260065		0.006763714				0.003		0.00001

				4.606		4.025		4.115		3.987		0.453		0.1273		0.0577281705		0.016209992				0.453		0.20559

				4.148		4.025		4.021		3.987		0.089		0.0336		0.0029996201		0.001131008				0.089		0.00796

				4.050		4.025		3.878		3.987		0.134		-0.1094		-0.0146753597		0.011967383				0.134		0.01800

				4.008		4.025		3.930		3.987		0.041		-0.0576		-0.0023379192		0.003314712				0.041		0.00165

				3.712		4.025		4.229		3.987		-0.555		0.2412		-0.133818276		0.058175414				-0.555		0.30782

				4.479		4.025		4.218		3.987		0.224		0.2301		0.0514971034		0.052960339				0.224		0.05007

																-0.1142		0.3930		0.709				3.43

				xij		xi.		x.j		x..

		Gimpel		4.467		4.144		3.884		3.987		0.427		-0.1034		-0.0441570472		0.010699737				0.427		0.18223		-0.679		0.46111		0.3930		0.13		1.019879		0.127

				3.920		4.144		3.507		3.987		0.256		-0.4801		-0.1230308109		0.230510285				0.256		0.06567

				3.818		4.144		4.023		3.987		-0.362		0.0360		-0.0130242988		0.001296418				-0.362		0.13085

				4.317		4.144		4.070		3.987		0.091		0.0822		0.0074771119		0.006763714				0.091		0.00827

				4.122		4.144		4.115		3.987		-0.149		0.1273		-0.0189679646		0.016209992				-0.149		0.02220

				4.478		4.144		4.021		3.987		0.301		0.0336		0.0101159614		0.001131008				0.301		0.09048

				3.990		4.144		3.878		3.987		-0.045		-0.1094		0.0048742784		0.011967383				-0.045		0.00199

				3.997		4.144		3.930		3.987		-0.089		-0.0576		0.0051481371		0.003314712				-0.089		0.00800

				4.717		4.144		4.229		3.987		0.332		0.2412		0.0801113036		0.058175414				0.332		0.11032

				3.612		4.144		4.218		3.987		-0.762		0.2301		-0.1754319853		0.052960339				-0.762		0.58112

																-0.2669		0.3930		0.321				1.20

				xij		xi.		x.j		x..

		Fran		3.837		3.880		3.884		3.987		0.060		-0.1034		-0.0062413897		0.010699737				0.060		0.00364		0.127		0.01613		0.3930		0.13		1.088530		0.136

				3.451		3.880		3.507		3.987		0.052		-0.4801		-0.0247805847		0.230510285				0.052		0.00266

				3.127		3.880		4.023		3.987		-0.789		0.0360		-0.0284048604		0.001296418				-0.789		0.62236

				3.952		3.880		4.070		3.987		-0.010		0.0822		-0.0008530777		0.006763714				-0.010		0.00011

				4.161		3.880		4.115		3.987		0.154		0.1273		0.0195791017		0.016209992				0.154		0.02365

				3.579		3.880		4.021		3.987		-0.334		0.0336		-0.0112474226		0.001131008				-0.334		0.11185

				4.154		3.880		3.878		3.987		0.384		-0.1094		-0.0419963472		0.011967383				0.384		0.14738

				3.720		3.880		3.930		3.987		-0.102		-0.0576		0.0058919295		0.003314712				-0.102		0.01047

				4.394		3.880		4.229		3.987		0.273		0.2412		0.0658713448		0.058175414				0.273		0.07459

				4.423		3.880		4.218		3.987		0.313		0.2301		0.0721041957		0.052960339				0.313		0.09817

																0.0499		0.3930		1.127				1.09

				xij		xi.		x.j		x..

		Barke		4.689		4.036		3.884		3.987		0.757		-0.1034		-0.0782917829		0.010699737				0.757		0.57287		0.666		0.44406		0.3930		0.13		2.738849		0.342

				3.000		4.036		3.507		3.987		-0.556		-0.4801		0.2667278782		0.230510285				-0.556		0.30864

				3.887		4.036		4.023		3.987		-0.184		0.0360		-0.0066391383		0.001296418				-0.184		0.03400

				4.501		4.036		4.070		3.987		0.384		0.0822		0.0315424607		0.006763714				0.384		0.14710

				3.619		4.036		4.115		3.987		-0.544		0.1273		-0.069280785		0.016209992				-0.544		0.29610

				4.089		4.036		4.021		3.987		0.019		0.0336		0.0006556103		0.001131008				0.019		0.00038

				3.382		4.036		3.878		3.987		-0.544		-0.1094		0.0595001722		0.011967383				-0.544		0.29583

				4.346		4.036		3.930		3.987		0.368		-0.0576		-0.021180067		0.003314712				0.368		0.13533

				5.161		4.036		4.229		3.987		0.884		0.2412		0.213286841		0.058175414				0.884		0.78197

				3.682		4.036		4.218		3.987		-0.584		0.2301		-0.1344164038		0.052960339				-0.584		0.34116

																0.2619		0.3930		1.666				2.91

				xij		xi.		x.j		x..

		Astor		3.348		3.904		3.884		3.987		-0.452		-0.1034		0.0467534761		0.010699737				-0.452		0.20429		-0.537		0.28878		0.3930		0.13		1.116312		0.140

				3.877		3.904		3.507		3.987		0.454		-0.4801		-0.2178314118		0.230510285				0.454		0.20585

				4.193		3.904		4.023		3.987		0.253		0.0360		0.0091042898		0.001296418				0.253		0.06394

				4.061		3.904		4.070		3.987		0.075		0.0822		0.0061862446		0.006763714				0.075		0.00566

				3.934		3.904		4.115		3.987		-0.097		0.1273		-0.0123609001		0.016209992				-0.097		0.00943

				3.230		3.904		4.021		3.987		-0.707		0.0336		-0.0237877864		0.001131008				-0.707		0.50031

				4.090		3.904		3.878		3.987		0.296		-0.1094		-0.0323589289		0.011967383				0.296		0.08750

				3.935		3.904		3.930		3.987		0.089		-0.0576		-0.0051278175		0.003314712				0.089		0.00793

				3.924		3.904		4.229		3.987		-0.221		0.2412		-0.0531894144		0.058175414				-0.221		0.04863

				4.444		3.904		4.218		3.987		0.310		0.2301		0.0714052875		0.052960339				0.310		0.09627

																-0.2112		0.3930		0.463				1.23

				xij		xi.		x.j		x..

		Annabell		4.464		3.704		3.884		3.987		0.864		-0.1034		-0.0893202991		0.010699737				0.864		0.74564		0.364		0.13265		0.3930		0.13		2.014318		0.252

				2.859		3.704		3.507		3.987		-0.365		-0.4801		0.1751613311		0.230510285				-0.365		0.13310

				3.904		3.704		4.023		3.987		0.164		0.0360		0.0058872075		0.001296418				0.164		0.02673

				3.609		3.704		4.070		3.987		-0.177		0.0822		-0.014560812		0.006763714				-0.177		0.03135

				3.561		3.704		4.115		3.987		-0.270		0.1273		-0.0344059653		0.016209992				-0.270		0.07303

				4.055		3.704		4.021		3.987		0.317		0.0336		0.0106723775		0.001131008				0.317		0.10071

				2.752		3.704		3.878		3.987		-0.843		-0.1094		0.0922140313		0.011967383				-0.843		0.71055

				3.916		3.704		3.930		3.987		0.269		-0.0576		-0.0155049287		0.003314712				0.269		0.07253

				4.259		3.704		4.229		3.987		0.314		0.2412		0.0757179221		0.058175414				0.314		0.09855

				3.662		3.704		4.218		3.987		-0.273		0.2301		-0.0627172082		0.052960339				-0.273		0.07427

																0.1431		0.3930		1.364				2.07





stability

		Genotype				Sdi2		Wi		bi

		3		Robi		0.08		0.65		1.35

		8		Magda		0.09		0.73		0.64

		5		Pasadena		0.10		0.87		0.61

		11		Gimpel		0.13		1.20		0.32

		12		Fran		0.14		1.09		1.13

		14		Astor		0.14		1.23		0.46

		4		Patriot		0.16		1.39		1.46

		9		Jaran		0.22		1.72		1.06

		7		Matej		0.23		1.85		0.66

		15		Annabell		0.25		2.07		1.36

		6		Mislav		0.34		2.71		0.75

		13		Barke		0.34		2.91		1.67

		1		Velebit		0.40		3.20		1.18

		10		Igor		0.43		3.43		0.71

		2		Scarlet		0.67		5.49		1.64

		Rank by Criteria Hierarchy [Sdi2>Wi>bi]





duncan

		

		Genotype				N		Mean		Coef. of Variation		D'sMR-Test		Means with the same letter are not significantly different for LSD5%

		7		Matej		24		4240		15.49		A

		8		Magda		24		4229		11.01		A

		6		Mislav		24		4171		16.86		A

		11		Gimpel		24		4104		12.30		AB

		2		Scarlet		24		4083		17.77		ABC

		10		Igor		24		4075		22.81		ABC

		9		Jaran		24		4058		10.07		ABCD

		13		Barke		24		4049		13.27		ABCD

		3		Robi		24		3983		14.31		ABCD

		5		Pasadena		24		3955		10.59		ABCD

		14		Astor		24		3931		14.69		ABCD

		12		Fran		24		3804		12.72		BCDE

		4		Patriot		24		3775		13.44		CDE

		15		Annabell		24		3738		17.92		DE

		1		Velebit		24		3586		21.17		E

		Lsd5%=319,82            Lsd1%=421,73





ANOVA

		

						Source of Variation				DF		SS		MS		F value		P

						Variable		Y		2		1450270.70		725135.35		2.30		0.020		*

								G		14		9743817.32		695986.95		2.20		0.009		***

								D		1		976245.33		976245.33		3.09		0.080		n.s.

								E		1		2808440.13		2808440.13		8.89		0.003		***

						Interaction		Y x G		28		40014356.25		1429084.15		4.52		<.0001		***

								Y x D		2		1926117.33		963058.67		3.05		0.050		*

								Y x E		2		1173351.53		586675.76		1.86		0.159		n.s.

								G x D		14		5924528.34		423180.60		1.34		0.186		n.s.

								G x E		14		2741460.67		195818.62		0.62		0.847		n.s.

								D x E		1		225719.85		225719.85		0.71		0.399		n.s.

								Y x G x D		28		10485097.43		374467.77		1.19		0.248		n.s.

								Y x G x E		14		2866380.28		204741.45		0.65		0.822		n.s.

								Y x D x E		1		313175.29		313175.29		0.99		0.321		n.s.

								G x D x E		14		4693988.94		335284.92		1.06		0.394		n.s.

								Y x G x D x E		14		4680510.51		334322.18		1.06		0.397		n.s.

						Y - year  G - genotype  D - planting density  E - environment    n.s. - no significant     *P≤0,05     **P≤0,01    ***P≤0,001

												1450270.70		725135.35		1204.2718546906		851.549

												9743817.32		695986.95		3121.5088210672		834.258

												976245.33		976245.33		988.0512790336		988.051

												2808440.13		2808440.13		1675.8401266231		1675.840

												40014356.25		1429084.15		6325.6901797353		1195.443

												1926117.33		963058.67		1387.8462919214		981.356

												1173351.53		586675.76		1083.2135200412		765.948

												5924528.34		423180.60		2434.035402372		650.523

												2741460.67		195818.62		1655.7356884479		442.514

												225719.85		225719.85		475.0998316144		475.100

												10485097.43		374467.77		3238.0700162288		611.938

												2866380.28		204741.45		1693.0387709677		452.484

												313175.29		313175.29		559.6206661659		559.621

												4693988.94		335284.92		2166.5615477064		579.038

												4680510.51		334322.18		2163.4487537263		578.206





means

		

		4182.080		3458.850		3380.360		4500.020		4020.550		4206.330		2645.190		2693.120		4164.420		3706.970

		5053.120		2460.730		4608.340		4852.400		3318.360		4926.020		4089.470		3620.890		4357.650		3479.060

		3595.060		3481.710		3728.940		3580.780		4027.830		3863.190		4396.790		3989.430		4106.750		5311.910

		3639.870		2969.050		4213.200		3503.320		4215.970		3141.510		3161.080		4133.590		3785.290		4192.650

		4062.150		3566.340		4229.730		3297.650		4076.320		3598.550		3760.780		4162.660		4205.850		4112.880

		2903.950		3841.410		4543.850		4014.430		4222.030		4381.240		4706.500		4157.280		3706.760		4872.750

		3221.440		4211.730		4120.430		4159.950		4530.650		4194.310		4736.950		4191.930		4201.700		4999.730

		3938.910		3667.660		4303.600		3831.530		4480.110		4188.210		4294.610		4692.020		4106.730		4286.330

		4430.260		3776.640		3653.060		4754.380		4827.000		4237.950		3961.320		3385.510		4627.180		4000.150

		2428.280		4068.680		4642.340		4110.850		4606.180		4148.270		4050.200		4008.480		3711.830		4479.350

		4467.230		3919.920		3818.060		4316.940		4122.120		4478.210		3989.830		3996.790		4717.120		3611.600

		3836.620		3451.220		3126.830		3951.590		4160.820		3578.910		4154.220		3719.810		4394.020		4423.170

		4688.950		2999.840		3887.120		4501.280		3618.670		4088.630		3382.210		4345.810		5160.990		3681.550

		3348.350		3877.370		4192.640		4061.240		3934.010		3230.080		4090.180		3935.270		3924.450		4444.190

		4464.240		2859.230		3903.690		3609.370		3561.260		4055.150		2751.840		3915.910		4259.300		3661.780

		4.182		3.459		3.380		4.500		4.021		4.206		2.645		2.693		4.164		3.707

		5.053		2.461		4.608		4.852		3.318		4.926		4.089		3.621		4.358		3.479

		3.595		3.482		3.729		3.581		4.028		3.863		4.397		3.989		4.107		5.312

		3.640		2.969		4.213		3.503		4.216		3.142		3.161		4.134		3.785		4.193

		4.062		3.566		4.230		3.298		4.076		3.599		3.761		4.163		4.206		4.113

		2.904		3.841		4.544		4.014		4.222		4.381		4.707		4.157		3.707		4.873

		3.221		4.212		4.120		4.160		4.531		4.194		4.737		4.192		4.202		5.000

		3.939		3.668		4.304		3.832		4.480		4.188		4.295		4.692		4.107		4.286

		4.430		3.777		3.653		4.754		4.827		4.238		3.961		3.386		4.627		4.000

		2.428		4.069		4.642		4.111		4.606		4.148		4.050		4.008		3.712		4.479

		4.467		3.920		3.818		4.317		4.122		4.478		3.990		3.997		4.717		3.612

		3.837		3.451		3.127		3.952		4.161		3.579		4.154		3.720		4.394		4.423

		4.689		3.000		3.887		4.501		3.619		4.089		3.382		4.346		5.161		3.682

		3.348		3.877		4.193		4.061		3.934		3.230		4.090		3.935		3.924		4.444

		4.464		2.859		3.904		3.609		3.561		4.055		2.752		3.916		4.259		3.662
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		Genotip				03$1$1		04$1$1		05$1$1		03$2$1		04$2$1		03$1$2		04$1$2		05$1$2		03$2$2		04$2$2		Prosjek

		1		Velebit		4.182		3.459		3.380		4.500		4.021		4.206		2.645		2.693		4.164		3.707		3.696

		4		Scarlet		5.053		2.461		4.608		4.852		3.318		4.926		4.089		3.621		4.358		3.479		4.077

		5		Robi		3.595		3.482		3.729		3.581		4.028		3.863		4.397		3.989		4.107		5.312		4.008

		6		Patriot		3.640		2.969		4.213		3.503		4.216		3.142		3.161		4.134		3.785		4.193		3.696

		7		Pasadena		4.062		3.566		4.230		3.298		4.076		3.599		3.761		4.163		4.206		4.113		3.907

		12		Mislav		2.904		3.841		4.544		4.014		4.222		4.381		4.707		4.157		3.707		4.873		4.135

		13		Matej		3.221		4.212		4.120		4.160		4.531		4.194		4.737		4.192		4.202		5.000		4.257

		14		Magda		3.939		3.668		4.304		3.832		4.480		4.188		4.295		4.692		4.107		4.286		4.179

		15		Jaran		4.430		3.777		3.653		4.754		4.827		4.238		3.961		3.386		4.627		4.000		4.165

		16		Igor		2.428		4.069		4.642		4.111		4.606		4.148		4.050		4.008		3.712		4.479		4.025

		17		Gimpel		4.467		3.920		3.818		4.317		4.122		4.478		3.990		3.997		4.717		3.612		4.144

		18		Fran		3.837		3.451		3.127		3.952		4.161		3.579		4.154		3.720		4.394		4.423		3.880

		21		Barke		4.689		3.000		3.887		4.501		3.619		4.089		3.382		4.346		5.161		3.682		4.036

		22		Astor		3.348		3.877		4.193		4.061		3.934		3.230		4.090		3.935		3.924		4.444		3.904

		24		Annabell		4.464		2.859		3.904		3.609		3.561		4.055		2.752		3.916		4.259		3.662		3.704

		Prosjek				3.884		3.507		4.023		4.070		4.115		4.021		3.878		3.930		4.229		4.218		3.987

				xij		xi.		x.j		x..

		Velebit		4.182		3.696		3.884		3.987		0.590		-0.1034		-0.0610014512		0.010699737				0.590		0.34778		0.183		0.03355		0.3930		0.13		3.183667		0.398

				3.459		3.696		3.507		3.987		0.243		-0.4801		-0.1167523488		0.230510285				0.243		0.05913

				3.380		3.696		4.023		3.987		-0.351		0.0360		-0.0126536911		0.001296418				-0.351		0.12351

				4.500		3.696		4.070		3.987		0.722		0.0822		0.0593776914		0.006763714				0.722		0.52127

				4.021		3.696		4.115		3.987		0.197		0.1273		0.0251380806		0.016209992				0.197		0.03898

				4.206		3.696		4.021		3.987		0.477		0.0336		0.0160387238		0.001131008				0.477		0.22744

				2.645		3.696		3.878		3.987		-0.941		-0.1094		0.1029634552		0.011967383				-0.941		0.88586

				2.693		3.696		3.930		3.987		-0.945		-0.0576		0.0544124854		0.003314712				-0.945		0.89321

				4.164		3.696		4.229		3.987		0.227		0.2412		0.054856415		0.058175414				0.227		0.05173

				3.707		3.696		4.218		3.987		-0.219		0.2301		-0.0503872423		0.052960339				-0.219		0.04794

																0.0720		0.3930		1.183				3.20

				xij		xi.		x.j		x..

		Scarlet		5.053		4.077		3.884		3.987		1.080		-0.1034		-0.1117100964		0.010699737				1.080		1.16630		0.641		0.41060		0.3930		0.13		5.331466		0.666

				2.461		4.077		3.507		3.987		-1.136		-0.4801		0.5452948449		0.230510285				-1.136		1.28995

				4.608		4.077		4.023		3.987		0.496		0.0360		0.0178491624		0.001296418				0.496		0.24575

				4.852		4.077		4.070		3.987		0.694		0.0822		0.0570391458		0.006763714				0.694		0.48102

				3.318		4.077		4.115		3.987		-0.886		0.1273		-0.1127484554		0.016209992				-0.886		0.78422

				4.926		4.077		4.021		3.987		0.816		0.0336		0.0274352482		0.001131008				0.816		0.66551

				4.089		4.077		3.878		3.987		0.122		-0.1094		-0.0133748656		0.011967383				0.122		0.01495

				3.621		4.077		3.930		3.987		-0.398		-0.0576		0.0229223534		0.003314712				-0.398		0.15852

				4.358		4.077		4.229		3.987		0.040		0.2412		0.0096117009		0.058175414				0.040		0.00159

				3.479		4.077		4.218		3.987		-0.828		0.2301		-0.1904738165		0.052960339				-0.828		0.68505

																0.2518		0.3930		1.641				5.49

				xij		xi.		x.j		x..

		Robi		3.595		4.008		3.884		3.987		-0.310		-0.1034		0.0320393059		0.010699737				-0.146		0.02137		0.349		0.12197		0.3930		0.13		0.603631		0.075

				3.482		4.008		3.507		3.987		-0.046		-0.4801		0.0222841154		0.230510285				-0.733		0.53716

				3.729		4.008		4.023		3.987		-0.315		0.0360		-0.0113528016		0.001296418				0.046		0.00212

				3.581		4.008		4.070		3.987		-0.510		0.0822		-0.0419187113		0.006763714				0.117		0.01378

				4.028		4.008		4.115		3.987		-0.108		0.1273		-0.0137156959		0.016209992				0.125		0.01558

				3.863		4.008		4.021		3.987		-0.179		0.0336		-0.0060090738		0.001131008				0.039		0.00148

				4.397		4.008		3.878		3.987		0.498		-0.1094		-0.0544731266		0.011967383				-0.067		0.00447

				3.989		4.008		3.930		3.987		0.039		-0.0576		-0.0022318112		0.003314712				-0.059		0.00344

				4.107		4.008		4.229		3.987		-0.143		0.2412		-0.0344149745		0.058175414				0.217		0.04728

				5.312		4.008		4.218		3.987		1.074		0.2301		0.2470549462		0.052960339				-0.070		0.00488

																0.1373		0.3930		1.349				0.65

				xij		xi.		x.j		x..

		Patriot		3.640		3.696		3.884		3.987		0.048		-0.1034		-0.0049399135		0.010699737				0.048		0.00228		0.461		0.21274		0.3930		0.13		1.307105		0.163

				2.969		3.696		3.507		3.987		-0.246		-0.4801		0.1182946058		0.230510285				-0.246		0.06071

				4.213		3.696		4.023		3.987		0.482		0.0360		0.0173418767		0.001296418				0.482		0.23198

				3.503		3.696		4.070		3.987		-0.274		0.0822		-0.0225733016		0.006763714				-0.274		0.07534

				4.216		3.696		4.115		3.987		0.393		0.1273		0.0500487025		0.016209992				0.393		0.15453

				3.142		3.696		4.021		3.987		-0.588		0.0336		-0.0197637329		0.001131008				-0.588		0.34536

				3.161		3.696		3.878		3.987		-0.425		-0.1094		0.0465015762		0.011967383				-0.425		0.18069

				4.134		3.696		3.930		3.987		0.496		-0.0576		-0.0285340496		0.003314712				0.496		0.24563

				3.785		3.696		4.229		3.987		-0.151		0.2412		-0.0365312264		0.058175414				-0.151		0.02294

				4.193		3.696		4.218		3.987		0.267		0.2301		0.0614371575		0.052960339				0.267		0.07127

																0.1813		0.3930		1.461				1.39

				xij		xi.		x.j		x..

		Pasadena		4.062		3.907		3.884		3.987		0.258		-0.1034		-0.0267182797		0.010699737				0.258		0.06672		-0.387		0.14975		0.3930		0.13		0.810135		0.101

				3.566		3.907		3.507		3.987		0.139		-0.4801		-0.0668146413		0.230510285				0.139		0.01937

				4.230		3.907		4.023		3.987		0.286		0.0360		0.0103132565		0.001296418				0.286		0.08204

				3.298		3.907		4.070		3.987		-0.692		0.0822		-0.0569016869		0.006763714				-0.692		0.47870

				4.076		3.907		4.115		3.987		0.042		0.1273		0.0053105211		0.016209992				0.042		0.00174

				3.599		3.907		4.021		3.987		-0.342		0.0336		-0.0115141122		0.001131008				-0.342		0.11722

				3.761		3.907		3.878		3.987		-0.037		-0.1094		0.0040602663		0.011967383				-0.037		0.00138

				4.163		3.907		3.930		3.987		0.313		-0.0576		-0.0180172074		0.003314712				0.313		0.09793

				4.206		3.907		4.229		3.987		0.057		0.2412		0.0138357629		0.058175414				0.057		0.00329

				4.113		3.907		4.218		3.987		-0.025		0.2301		-0.005647909		0.052960339				-0.025		0.00060

																-0.1521		0.3930		0.613				0.87

				xij		xi.		x.j		x..

		Mislav		2.904		4.135		3.884		3.987		-1.128		-0.1034		0.1166415692		0.010699737				-1.128		1.27155		-0.249		0.06202		0.3930		0.13		2.684709		0.336

				3.841		4.135		3.507		3.987		0.187		-0.4801		-0.0895437592		0.230510285				0.187		0.03478

				4.544		4.135		4.023		3.987		0.373		0.0360		0.0134238336		0.001296418				0.373		0.13900

				4.014		4.135		4.070		3.987		-0.203		0.0822		-0.0166812523		0.006763714				-0.203		0.04114

				4.222		4.135		4.115		3.987		-0.040		0.1273		-0.0051320122		0.016209992				-0.040		0.00162

				4.381		4.135		4.021		3.987		0.213		0.0336		0.0071494852		0.001131008				0.213		0.04519

				4.707		4.135		3.878		3.987		0.681		-0.1094		-0.0744847421		0.011967383				0.681		0.46359

				4.157		4.135		3.930		3.987		0.080		-0.0576		-0.0045962986		0.003314712				0.080		0.00637

				3.707		4.135		4.229		3.987		-0.669		0.2412		-0.1614699272		0.058175414				-0.669		0.44817

				4.873		4.135		4.218		3.987		0.508		0.2301		0.1168143025		0.052960339				0.508		0.25766

																-0.0979		0.3930		0.751				2.71

				xij		xi.		x.j		x..

		Matej		3.221		4.257		3.884		3.987		-0.932		-0.1034		0.0964059002		0.010699737				-0.932		0.86863		-0.345		0.11888		0.3930		0.13		1.801884		0.225

				4.212		4.257		3.507		3.987		0.435		-0.4801		-0.2088321387		0.230510285				0.435		0.18919

				4.120		4.257		4.023		3.987		-0.172		0.0360		-0.0062094811		0.001296418				-0.172		0.02974

				4.160		4.257		4.070		3.987		-0.179		0.0822		-0.0147355758		0.006763714				-0.179		0.03210

				4.531		4.257		4.115		3.987		0.146		0.1273		0.01864573		0.016209992				0.146		0.02145

				4.194		4.257		4.021		3.987		-0.096		0.0336		-0.0032353338		0.001131008				-0.096		0.00925

				4.737		4.257		3.878		3.987		0.589		-0.1094		-0.0644846776		0.011967383				0.589		0.34747

				4.192		4.257		3.930		3.987		-0.007		-0.0576		0.0004248044		0.003314712				-0.007		0.00005

				4.202		4.257		4.229		3.987		-0.296		0.2412		-0.0714850806		0.058175414				-0.296		0.08784

				5.000		4.257		4.218		3.987		0.513		0.2301		0.1179921136		0.052960339				0.513		0.26288

																-0.1355		0.3930		0.655				1.85

				xij		xi.		x.j		x..

		Magda		3.939		4.179		3.884		3.987		-0.137		-0.1034		0.0141320608		0.010699737				-0.137		0.01867		-0.364		0.13247		0.3930		0.13		0.680429		0.085

				3.668		4.179		3.507		3.987		-0.031		-0.4801		0.0149777274		0.230510285				-0.031		0.00097

				4.304		4.179		4.023		3.987		0.089		0.0360		0.0031909492		0.001296418				0.089		0.00785

				3.832		4.179		4.070		3.987		-0.430		0.0822		-0.0353378869		0.006763714				-0.430		0.18463

				4.480		4.179		4.115		3.987		0.174		0.1273		0.0221305638		0.016209992				0.174		0.03021

				4.188		4.179		4.021		3.987		-0.024		0.0336		-0.0008202964		0.001131008				-0.024		0.00059

				4.295		4.179		3.878		3.987		0.225		-0.1094		-0.0246177728		0.011967383				0.225		0.05064

				4.692		4.179		3.930		3.987		0.571		-0.0576		-0.0328527554		0.003314712				0.571		0.32561

				4.107		4.179		4.229		3.987		-0.313		0.2412		-0.0755996397		0.058175414				-0.313		0.09824

				4.286		4.179		4.218		3.987		-0.123		0.2301		-0.0282536902		0.052960339				-0.123		0.01507

																-0.1431		0.3930		0.636				0.73

				xij		xi.		x.j		x..

		Jaran		4.430		4.165		3.884		3.987		0.368		-0.1034		-0.038102421		0.010699737				0.368		0.13569		0.060		0.00356		0.3930		0.13		1.722717		0.215

				3.777		4.165		3.507		3.987		0.091		-0.4801		-0.0438872359		0.230510285				0.091		0.00836

				3.653		4.165		4.023		3.987		-0.548		0.0360		-0.0197416489		0.001296418				-0.548		0.30062

				4.754		4.165		4.070		3.987		0.507		0.0822		0.041679585		0.006763714				0.507		0.25684

				4.827		4.165		4.115		3.987		0.534		0.1273		0.0680309081		0.016209992				0.534		0.28552

				4.238		4.165		4.021		3.987		0.039		0.0336		0.0013107317		0.001131008				0.039		0.00152

				3.961		4.165		3.878		3.987		-0.095		-0.1094		0.010352041		0.011967383				-0.095		0.00895

				3.386		4.165		3.930		3.987		-0.722		-0.0576		0.0415831446		0.003314712				-0.722		0.52166

				4.627		4.165		4.229		3.987		0.221		0.2412		0.0532172484		0.058175414				0.221		0.04868

				4.000		4.165		4.218		3.987		-0.395		0.2301		-0.0909768511		0.052960339				-0.395		0.15628

																0.0235		0.3930		1.060				1.72

				xij		xi.		x.j		x..

		Igor		2.428		4.025		3.884		3.987		-1.494		-0.1034		0.1545103686		0.010699737				-1.494		2.23122		-0.291		0.08441		0.3930		0.13		3.400455		0.425

				4.069		4.025		3.507		3.987		0.523		-0.4801		-0.2512675713		0.230510285				0.523		0.27389

				4.642		4.025		4.023		3.987		0.581		0.0360		0.0209153444		0.001296418				0.581		0.33743

				4.111		4.025		4.070		3.987		0.003		0.0822		0.000260065		0.006763714				0.003		0.00001

				4.606		4.025		4.115		3.987		0.453		0.1273		0.0577281705		0.016209992				0.453		0.20559

				4.148		4.025		4.021		3.987		0.089		0.0336		0.0029996201		0.001131008				0.089		0.00796

				4.050		4.025		3.878		3.987		0.134		-0.1094		-0.0146753597		0.011967383				0.134		0.01800

				4.008		4.025		3.930		3.987		0.041		-0.0576		-0.0023379192		0.003314712				0.041		0.00165

				3.712		4.025		4.229		3.987		-0.555		0.2412		-0.133818276		0.058175414				-0.555		0.30782

				4.479		4.025		4.218		3.987		0.224		0.2301		0.0514971034		0.052960339				0.224		0.05007

																-0.1142		0.3930		0.709				3.43

				xij		xi.		x.j		x..

		Gimpel		4.467		4.144		3.884		3.987		0.427		-0.1034		-0.0441570472		0.010699737				0.427		0.18223		-0.679		0.46111		0.3930		0.13		1.019879		0.127

				3.920		4.144		3.507		3.987		0.256		-0.4801		-0.1230308109		0.230510285				0.256		0.06567

				3.818		4.144		4.023		3.987		-0.362		0.0360		-0.0130242988		0.001296418				-0.362		0.13085

				4.317		4.144		4.070		3.987		0.091		0.0822		0.0074771119		0.006763714				0.091		0.00827

				4.122		4.144		4.115		3.987		-0.149		0.1273		-0.0189679646		0.016209992				-0.149		0.02220

				4.478		4.144		4.021		3.987		0.301		0.0336		0.0101159614		0.001131008				0.301		0.09048

				3.990		4.144		3.878		3.987		-0.045		-0.1094		0.0048742784		0.011967383				-0.045		0.00199

				3.997		4.144		3.930		3.987		-0.089		-0.0576		0.0051481371		0.003314712				-0.089		0.00800

				4.717		4.144		4.229		3.987		0.332		0.2412		0.0801113036		0.058175414				0.332		0.11032

				3.612		4.144		4.218		3.987		-0.762		0.2301		-0.1754319853		0.052960339				-0.762		0.58112

																-0.2669		0.3930		0.321				1.20

				xij		xi.		x.j		x..

		Fran		3.837		3.880		3.884		3.987		0.060		-0.1034		-0.0062413897		0.010699737				0.060		0.00364		0.127		0.01613		0.3930		0.13		1.088530		0.136

				3.451		3.880		3.507		3.987		0.052		-0.4801		-0.0247805847		0.230510285				0.052		0.00266

				3.127		3.880		4.023		3.987		-0.789		0.0360		-0.0284048604		0.001296418				-0.789		0.62236

				3.952		3.880		4.070		3.987		-0.010		0.0822		-0.0008530777		0.006763714				-0.010		0.00011

				4.161		3.880		4.115		3.987		0.154		0.1273		0.0195791017		0.016209992				0.154		0.02365

				3.579		3.880		4.021		3.987		-0.334		0.0336		-0.0112474226		0.001131008				-0.334		0.11185

				4.154		3.880		3.878		3.987		0.384		-0.1094		-0.0419963472		0.011967383				0.384		0.14738

				3.720		3.880		3.930		3.987		-0.102		-0.0576		0.0058919295		0.003314712				-0.102		0.01047

				4.394		3.880		4.229		3.987		0.273		0.2412		0.0658713448		0.058175414				0.273		0.07459

				4.423		3.880		4.218		3.987		0.313		0.2301		0.0721041957		0.052960339				0.313		0.09817

																0.0499		0.3930		1.127				1.09

				xij		xi.		x.j		x..

		Barke		4.689		4.036		3.884		3.987		0.757		-0.1034		-0.0782917829		0.010699737				0.757		0.57287		0.666		0.44406		0.3930		0.13		2.738849		0.342

				3.000		4.036		3.507		3.987		-0.556		-0.4801		0.2667278782		0.230510285				-0.556		0.30864

				3.887		4.036		4.023		3.987		-0.184		0.0360		-0.0066391383		0.001296418				-0.184		0.03400

				4.501		4.036		4.070		3.987		0.384		0.0822		0.0315424607		0.006763714				0.384		0.14710

				3.619		4.036		4.115		3.987		-0.544		0.1273		-0.069280785		0.016209992				-0.544		0.29610

				4.089		4.036		4.021		3.987		0.019		0.0336		0.0006556103		0.001131008				0.019		0.00038

				3.382		4.036		3.878		3.987		-0.544		-0.1094		0.0595001722		0.011967383				-0.544		0.29583

				4.346		4.036		3.930		3.987		0.368		-0.0576		-0.021180067		0.003314712				0.368		0.13533

				5.161		4.036		4.229		3.987		0.884		0.2412		0.213286841		0.058175414				0.884		0.78197

				3.682		4.036		4.218		3.987		-0.584		0.2301		-0.1344164038		0.052960339				-0.584		0.34116

																0.2619		0.3930		1.666				2.91

				xij		xi.		x.j		x..

		Astor		3.348		3.904		3.884		3.987		-0.452		-0.1034		0.0467534761		0.010699737				-0.452		0.20429		-0.537		0.28878		0.3930		0.13		1.116312		0.140

				3.877		3.904		3.507		3.987		0.454		-0.4801		-0.2178314118		0.230510285				0.454		0.20585

				4.193		3.904		4.023		3.987		0.253		0.0360		0.0091042898		0.001296418				0.253		0.06394

				4.061		3.904		4.070		3.987		0.075		0.0822		0.0061862446		0.006763714				0.075		0.00566

				3.934		3.904		4.115		3.987		-0.097		0.1273		-0.0123609001		0.016209992				-0.097		0.00943

				3.230		3.904		4.021		3.987		-0.707		0.0336		-0.0237877864		0.001131008				-0.707		0.50031

				4.090		3.904		3.878		3.987		0.296		-0.1094		-0.0323589289		0.011967383				0.296		0.08750

				3.935		3.904		3.930		3.987		0.089		-0.0576		-0.0051278175		0.003314712				0.089		0.00793

				3.924		3.904		4.229		3.987		-0.221		0.2412		-0.0531894144		0.058175414				-0.221		0.04863

				4.444		3.904		4.218		3.987		0.310		0.2301		0.0714052875		0.052960339				0.310		0.09627

																-0.2112		0.3930		0.463				1.23

				xij		xi.		x.j		x..

		Annabell		4.464		3.704		3.884		3.987		0.864		-0.1034		-0.0893202991		0.010699737				0.864		0.74564		0.364		0.13265		0.3930		0.13		2.014318		0.252

				2.859		3.704		3.507		3.987		-0.365		-0.4801		0.1751613311		0.230510285				-0.365		0.13310

				3.904		3.704		4.023		3.987		0.164		0.0360		0.0058872075		0.001296418				0.164		0.02673

				3.609		3.704		4.070		3.987		-0.177		0.0822		-0.014560812		0.006763714				-0.177		0.03135

				3.561		3.704		4.115		3.987		-0.270		0.1273		-0.0344059653		0.016209992				-0.270		0.07303

				4.055		3.704		4.021		3.987		0.317		0.0336		0.0106723775		0.001131008				0.317		0.10071

				2.752		3.704		3.878		3.987		-0.843		-0.1094		0.0922140313		0.011967383				-0.843		0.71055

				3.916		3.704		3.930		3.987		0.269		-0.0576		-0.0155049287		0.003314712				0.269		0.07253

				4.259		3.704		4.229		3.987		0.314		0.2412		0.0757179221		0.058175414				0.314		0.09855

				3.662		3.704		4.218		3.987		-0.273		0.2301		-0.0627172082		0.052960339				-0.273		0.07427

																0.1431		0.3930		1.364				2.07





stability

		Genotype				Sdi2		Wi		bi

		3		Robi		0.08		0.65		1.35

		8		Magda		0.09		0.73		0.64

		5		Pasadena		0.10		0.87		0.61

		11		Gimpel		0.13		1.20		0.32

		12		Fran		0.14		1.09		1.13

		14		Astor		0.14		1.23		0.46

		4		Patriot		0.16		1.39		1.46

		9		Jaran		0.22		1.72		1.06

		7		Matej		0.23		1.85		0.66

		15		Annabell		0.25		2.07		1.36

		6		Mislav		0.34		2.71		0.75

		13		Barke		0.34		2.91		1.67

		1		Velebit		0.40		3.20		1.18

		10		Igor		0.43		3.43		0.71

		2		Scarlet		0.67		5.49		1.64

		Rank by Criteria Hierarchy [Sdi2>Wi>bi]





duncan

		

		Rank		Genotype		Mean		C.o.V.		Duncan				Rank		Genotype		Sdi2		Wi		bi

		7		Matej		4240		15.49		A				3		Robi		0.08		0.65		1.35

		8		Magda		4229		11.01		A				8		Magda		0.09		0.73		0.64

		6		Mislav		4171		16.86		A				5		Pasadena		0.10		0.87		0.61

		11		Gimpel		4104		12.30		AB				11		Gimpel		0.13		1.20		0.32

		2		Scarlet		4083		17.77		ABC				12		Fran		0.14		1.09		1.13

		10		Igor		4075		22.81		ABC				14		Astor		0.14		1.23		0.46

		9		Jaran		4058		10.07		ABCD				4		Patriot		0.16		1.39		1.46

		13		Barke		4049		13.27		ABCD				9		Jaran		0.22		1.72		1.06

		3		Robi		3983		14.31		ABCD				7		Matej		0.23		1.85		0.66

		5		Pasadena		3955		10.59		ABCD				15		Annabell		0.25		2.07		1.36

		14		Astor		3931		14.69		ABCD				6		Mislav		0.34		2.71		0.75

		12		Fran		3804		12.72		BCDE				13		Barke		0.34		2.91		1.67

		4		Patriot		3775		13.44		CDE				1		Velebit		0.40		3.20		1.18

		15		Annabell		3738		17.92		DE				10		Igor		0.43		3.43		0.71

		1		Velebit		3586		21.17		E				2		Scarlet		0.67		5.49		1.64

		Lsd5%=319,82            Lsd1%=421,73												Rank by Criteria Hierarchy [Sdi2>Wi>bi]

		Means with the same letter are not significantly different for LSD5%





ANOVA

		

						Source of Variation				DF		SS		MS		F value		P						Genotype				Sdi2		Wi		bi

						Variable		Y		2		1204272		852		2.30		0.020		*				3		Robi		0.08		0.65		1.35

								G		14		3121509		834		2.20		0.009		***				8		Magda		0.09		0.73		0.64

								D		1		988051		988		3.09		0.080		n.s.				5		Pasadena		0.10		0.87		0.61

								E		1		1675840		1676		8.89		0.003		***				11		Gimpel		0.13		1.20		0.32

						Interaction		Y x G		28		6325690		1195		4.52		<.0001		***				12		Fran		0.14		1.09		1.13

								Y x D		2		1387846		981		3.05		0.050		*				14		Astor		0.14		1.23		0.46

								Y x E		2		1083214		766		1.86		0.159		n.s.				4		Patriot		0.16		1.39		1.46

								G x D		14		2434035		651		1.34		0.186		n.s.				9		Jaran		0.22		1.72		1.06

								G x E		14		1655736		443		0.62		0.847		n.s.				7		Matej		0.23		1.85		0.66

								D x E		1		475100		475		0.71		0.399		n.s.				15		Annabell		0.25		2.07		1.36

								Y x G x D		28		3238070		612		1.19		0.248		n.s.				6		Mislav		0.34		2.71		0.75

								Y x G x E		14		1693039		452		0.65		0.822		n.s.				13		Barke		0.34		2.91		1.67

								Y x D x E		1		559621		560		0.99		0.321		n.s.				1		Velebit		0.40		3.20		1.18

								G x D x E		14		2166562		579		1.06		0.394		n.s.				10		Igor		0.43		3.43		0.71

								Y x G x D x E		14		2163449		578		1.06		0.397		n.s.				2		Scarlet		0.67		5.49		1.64

						Y - year  G - genotype  D - planting density  E - environment n.s. - no significant     *P≤0,05     **P≤0,01    ***P≤0,001																		Rank by Criteria Hierarchy [Sdi2>Wi>bi]

												1450271		725135		1204.2718546906		851.549

												9743817		695987		3121.5088210672		834.258

												976245		976245		988.0512790336		988.051

												2808440		2808440		1675.8401266231		1675.840

												40014356		1429084		6325.6901797353		1195.443

												1926117		963059		1387.8462919214		981.356

												1173352		586676		1083.2135200412		765.948

												5924528		423181		2434.035402372		650.523

												2741461		195819		1655.7356884479		442.514

												225720		225720		475.0998316144		475.100

												10485097		374468		3238.0700162288		611.938

												2866380		204741		1693.0387709677		452.484

												313175		313175		559.6206661659		559.621

												4693989		335285		2166.5615477064		579.038

												4680511		334322		2163.4487537263		578.206





means

		

		4182.080		3458.850		3380.360		4500.020		4020.550		4206.330		2645.190		2693.120		4164.420		3706.970

		5053.120		2460.730		4608.340		4852.400		3318.360		4926.020		4089.470		3620.890		4357.650		3479.060

		3595.060		3481.710		3728.940		3580.780		4027.830		3863.190		4396.790		3989.430		4106.750		5311.910

		3639.870		2969.050		4213.200		3503.320		4215.970		3141.510		3161.080		4133.590		3785.290		4192.650

		4062.150		3566.340		4229.730		3297.650		4076.320		3598.550		3760.780		4162.660		4205.850		4112.880

		2903.950		3841.410		4543.850		4014.430		4222.030		4381.240		4706.500		4157.280		3706.760		4872.750

		3221.440		4211.730		4120.430		4159.950		4530.650		4194.310		4736.950		4191.930		4201.700		4999.730

		3938.910		3667.660		4303.600		3831.530		4480.110		4188.210		4294.610		4692.020		4106.730		4286.330

		4430.260		3776.640		3653.060		4754.380		4827.000		4237.950		3961.320		3385.510		4627.180		4000.150

		2428.280		4068.680		4642.340		4110.850		4606.180		4148.270		4050.200		4008.480		3711.830		4479.350

		4467.230		3919.920		3818.060		4316.940		4122.120		4478.210		3989.830		3996.790		4717.120		3611.600

		3836.620		3451.220		3126.830		3951.590		4160.820		3578.910		4154.220		3719.810		4394.020		4423.170

		4688.950		2999.840		3887.120		4501.280		3618.670		4088.630		3382.210		4345.810		5160.990		3681.550

		3348.350		3877.370		4192.640		4061.240		3934.010		3230.080		4090.180		3935.270		3924.450		4444.190

		4464.240		2859.230		3903.690		3609.370		3561.260		4055.150		2751.840		3915.910		4259.300		3661.780

		4.182		3.459		3.380		4.500		4.021		4.206		2.645		2.693		4.164		3.707

		5.053		2.461		4.608		4.852		3.318		4.926		4.089		3.621		4.358		3.479

		3.595		3.482		3.729		3.581		4.028		3.863		4.397		3.989		4.107		5.312

		3.640		2.969		4.213		3.503		4.216		3.142		3.161		4.134		3.785		4.193

		4.062		3.566		4.230		3.298		4.076		3.599		3.761		4.163		4.206		4.113

		2.904		3.841		4.544		4.014		4.222		4.381		4.707		4.157		3.707		4.873

		3.221		4.212		4.120		4.160		4.531		4.194		4.737		4.192		4.202		5.000

		3.939		3.668		4.304		3.832		4.480		4.188		4.295		4.692		4.107		4.286

		4.430		3.777		3.653		4.754		4.827		4.238		3.961		3.386		4.627		4.000

		2.428		4.069		4.642		4.111		4.606		4.148		4.050		4.008		3.712		4.479

		4.467		3.920		3.818		4.317		4.122		4.478		3.990		3.997		4.717		3.612

		3.837		3.451		3.127		3.952		4.161		3.579		4.154		3.720		4.394		4.423

		4.689		3.000		3.887		4.501		3.619		4.089		3.382		4.346		5.161		3.682

		3.348		3.877		4.193		4.061		3.934		3.230		4.090		3.935		3.924		4.444

		4.464		2.859		3.904		3.609		3.561		4.055		2.752		3.916		4.259		3.662






