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(Brassica napus L.)
Interaction effect of genotypexenvironment for seed yield of winter hybrids and

open pollinated oilseed rape (Brassica napus L.) genotypes
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Table 1. Geographical characteristic and rainfall of the experimentsites

L3 el 51 plisl @l db e b e Sk
Location Gbls Elevation ASL (m) Longitude Latitude Rainfall (mm)
Kabutarabad-Isfahan Olgaaol LT 558 1612 51°26° 36°327 125
Torogh-Mashhad i 3 b 1050 59°157 35°437 212
Islamabad-e-Gharb o % 5T Pl 1346 47°26° 34°08" 538
Karaj =5 1300 57°50" 35°48’ 250

ol s eslimal 5550 ST s 55 Slasein =Y J g

Table 2. Description of oilseed rape genotypes used in experiment

SNTSELS <S5t

Genotypes code Genotypes Type 1z Origin Loz

Gl Zorica Hybrid 4,ea Serbia ok e
G2 Zlatna Hybrid 4 ,.s  Serbia Ok e
G3 ES Hydromel Hybrid 4 ,.» France il b
G4 ES Alonso Hybrid 4 ,.» France il b
G5 ES Darko Hybrid 4 ,.» France ausl
Go6 ES Lauren Hybrid 4 ,.» France il b
G7 ES Kamilo Hybrid 4 ,.» France ausl
G8 ES Mercure Hybrid 4 ,.» France il b
G9 ES Artist Hybrid 4 ,.» France il b
G10 HL3721 Open pollinate  olzsles 5137 Iran al !
Gl11 Ahmadi Open pollinate ~ olzsles 5137 Iran al !
G12 (Check) Okapi” Open pollinate ~ olsles $ 5137 France ausl
G13 Nafis Open pollinate ~ olzsles 5137 Iran al !
G14 HL2012 Open pollinate ~ olzsles 5137 Iran ol
G15 Nima Open pollinate ~ olzsles 5137 Iran al !
Gl6 Okapi (Original)™ Open pollinate  oliles £ 55T Tran ol !

23S s 53 0s b e i ol) oI il 3 5] (e 13 5 H(dal2) LsTe
*QOkapi (Check): Directly introduced; France,**Okapi (Original): Locally released
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Table 3.Mean comparison of seed yield (kg.ha!) of winter oilseed rape genotypes in four locations (2015-2017)

Olehol T 5557 dgia G b 5ol Bl

S sl 5 Kabutarabad-  Torogh-  Islamabad-e- 2 oKk 4,
Oilseed rape genotype Isfahan Mashhad Gharb Karaj Total mean  Rank
G1 (Zorica) 3725 3170 4263 3783 3735C 11
G2 (Zlatna) 3343 4073 4707 4575 4175 B 2
G3 (ES Hydromel) 3746 3153 4623 4179 3925C 6
G4 (ES Alonso) 3523 4398 4365 4513 4200 B 1
G5 (ES Darko) 3396 3087 4363 4019 3716 C 12
G6 (ES Lauren) 3444 2620 4039 3606 3427 E 16
G7 (ES Kamilo) 3785 3665 4621 4357 4107 C 3
G8 (ES Mercure) 3797 3512 3882 4324 3879 C 7
G9 (ES Artist) 3530 2842 4316 3924 3653 C 13
G10 (HL3721) 3191 3517 4009 3287 3501 E 15
G11 (Ahmadi) 3635 3342 4393 3831 3800 C 10
G12 (Check)(Okapi) 3108 3534 4555 4083 3820C 8
G13 (Nafis) 3568 3012 5032 4801 4103 C 4
G14 (HL2012) 3518 3292 4358 4046 3803 C 9
G15 (Nima) 3525 3881 4057 2999 3616 C 14
G16 (Okapi; Original) 3892 3664 4702 3668 3981C 5

LSD1%=388.13

C: Not significant differencewith the check cultivar (Okapi)

LSD 5%=295.32

(5D sz 5k sl gme 5l pae1C

-L«:):é&}c‘.;kalcjh.u):Aﬁqudl::&p)b@mﬁl}él%qu)B
B and A: Significant yield increase at 5% and 1% probability levels, respectively (comparing to the check cultivar)
.L«:):eﬁ:;c‘.;kalcjla.u):»qudl::&p)l:@mﬂK%;nt}D
D and E: Significant yield decrease at 5% and 1% probability levels, respectively (comparing to the check cultivar)

Y¥F


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.3.5.2
https://agrobreedjournal.ir/article-1-943-en.html

[ Downloaded from agrobreedjournal .ir on 2025-10-24 ]

[ DOR: 20.1001.1.15625540.1397.20.3.5.2 ]

Y4y b Kooyl Ar:..w:.: RIS Q“Q'_ﬁ' g|)) r}k— 41?;&"

)50 SLAGT 55 e &5 25 0L Laes 55 55
3 Shos (6olnly 5 685 Ol e i 1 2 LasT
u:i’l:‘ QLS Hld gme . Zlld 5 2 9 (6,15 an O y5
(S o Sl omil) (G gomn S5 Lo 51 Dl ol Dolas
5, Shes s by o bLa S ol ol 51 SL
54l 15 O £ Lot Ol bl s SlS g 55
booe Ul Sl A b )3 i) oS5 STl
e § 52 5 ool Cde Ll ooy Dbl g (gl yls
Laes 5 Ol ol St il ls 352
ool O o S5 ozt 51 (NAFIS ¢ s 5 555 2 40)
P PR N (LW PR WA PRI PR
SIS s o155 OLAlE Sl ()b 3550 53
(Jafari et al., 2015; Ahmadi et al., 2013 ol ol
Javidfar ef al., 2004;)

3 Ol Sl o Kol 5 830 85 o i =Y
O30 K

Shls slac— 55 J—uly s Dol pl A, 0o
Jolns 030 55 6 ¢ JS 5S0n 1 ity 3 St
Olgeay (g 85 Jas 51 Ol ol 2S5 6
et S L e (ML glac S 5
3P Jsdr) O S5 51 Ol ol 5 O g 5
3345 315 Ol (0 Jsd) oluly sbae)leT (giuas,
Ls 5 (Nafis) G13 5 (aals ¢ LS GI2 5 45
Sl o i slyls (BES Darko) G5 (g3 94>
Olsen ot it 5 3 o5 51 0 g 85 s s Ol 3
Lo 55 (5 O 85 g s 51
dzils Jad b6 s Slas Jaows deliel Ll 2 )5
Gl11 «(Zlatna) G2 «(ES  Artist) G9 slac—3 55
«l,ls (HL3721) G10 4 (ES Lauren) G6 «(Ahmadi)
G55 93 Ay Al 4 055 O g S5 b
5 Shee slyls 5 ja (Ahmadi) G11 5 (Zlatna)G2
S s LS 53 0 £ LS YA 5 FAVD
ES)GT slacs 55 4u 35 Osaw S 5 Lot 51 ol ol

Gl11 «(ES Darko) G5 «(HL2012) G14 «(Kamilo

Y¥Y

Blin) idudal YNY IS o 55 6,6 5L
> e ailie ey 53 (Aal3) UST 055 b ol jmn 1545
Ol s .28 8 513 gl 3, Jl 3 (b Ol
b 5 55 e 51 5 L 31 s
As e ,\.\_fﬁsl_: La—545 5, Shes alls s
u\;;,&gsétﬁoubwﬂubjuem@u
Mortazavian Tahira ef al., 2013) Cusl ol uf..)\)'f
.(and Azizinia, 2014;

Glacas g5 s 5, Shae dle 55 :S0ke 4 lie
L syl e S plds i 55 j2ée 457 sl QLS 13I8
o 55 55 L (1 Jgd) il (dsls) &\ﬁrs,
l— ——J ja—) (Zlatna) G2 5 (ES  Alonso) G4
i L LS 53 p S LS FIVO 5 Y0 Slee
A3 s g3 g sl as, s g il g5 Py 3
(ES Lauren) G6 <5 55 40 b g 0 5, Shas oy 28
35 (S s S ALS VYY)

(S a5 53 ailraw Jlie 1055 ls g
slrcsi s oleld Gl - Il 4 o Oy,
RS-V WG NI ) pke S Ol |y O gllas
j\&ﬁu\::)&;du):ﬁya\n@
LAl Jolite 15 s g edias DL 8 Lac—3 55
ol ol ot 1yl Jgdr) 55 Joes 55 5 835
N dsmame 5 0L Glacis) glwld Cge
Al el gyl Sb ol Calibee Loy ks

July 5 Osla pl Je -

3 Sola sl s ol pelsls & e
Ol 3 5158 glac s ) o a5 5l 0Ll
i 3 g g Gyl e Dl (J s L] 5
0L (b)) Losee 4 b gy o 3l olg O s fne
phemﬁjsu&._g}sj;)ﬁw@_gd.usw
i ol sy (o dal) e el
(CmiS Lol 5 55 g) ass Lasls 555048
dalgs Jlis ) Lacas g5 5, Shes ol 551 Ly
ol 51 Sl e o Kols Oui Hls ime iy


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.3.5.2
https://agrobreedjournal.ir/article-1-943-en.html

[ Downloaded from agrobreedjournal .ir on 2025-10-24 ]

[ DOR: 20.1001.1.15625540.1397.20.3.5.2 ]

s Shas (6l dames 53 3 55 Jilime S

Jhos s a5 L b o)l ol ol s s e 0L
P33 33 S e b Az § G 8
b5 el a5 Sl oo 1 g S
o=l bl 53 5 1S e Y ol oL
23 Gl Coale a8 Wi 0l DL 5 05 5 andllas
Wl (05 853 G S 5 A b

O kS o b 9 ey (sames il ¥
58 5 il p s

2t 5 (7)) (ame Lols B 53 uls
13 OLss &5 o gl el Ol ge 4 (CV) Ol s
G8 «(Zorica) Gl gl 55 ¢ oy 35 2 ulal 5 &S
5 (Ahmadi) G11 «( ol o5T) G16 «(ES Mercure)
Ol e O‘.)-:"f | edis g 5,k (ES Alonso) G4
slac sy Lel cdzdls 1) Ol udi s 8 5 bl
5> Shes 5 Kbe (sl,ls (Ahmadi) G11 4 (Zorica) G1
5305 LS YAF) JS oKl i L (g 58
Lls Gla By sl pl b s (GLSGs
Lo cadls > Shes 5 aos Dt o b 5 s
5 (aals 4LST) G16 «(ES Mercure) G8 (slacws 55
as Ll slacs ¢35 Ol smeas (ES Alonso) G4
5 i 45y 55 -5 (ES Kamilo) G7 5 g5 . Lds
0 ladgis) L aslis 5 Shes 5 sz, ol Ll
e b s el Olgee o 2 (F
5 (ES hydromel) G3 «(Nafis) G13 sl pY¥ 4 b s
5 ke Ol i slimsOlis S5 g (Aals 48D G12
35 Gladasus 53 La0T oS (ol 5 Y ol
Ll 03 g islasT

o e 55 S S Sl eslizal Ly
Slazbes ) soe 55 BOT Jous o3, 2 (CV) Ol ok
ol s () J&A)xumﬂscjf,%awub@
Sl i 5 YU 3 Shee (51ls &85 05,8 Sty
05,5 035 Olais 5 YU s Shes ghls 5505 S S
Seres,S s oS Sk 5 ol 3 Ses glls 4w

YFY

G35 (J—wsl 5 LST) G16 «(Zorika) G1 «(Ahmadi)
e 55,8 L s .csls gl (ES Hydromel)
il Hlebl Ol g o July g Dosla pl ol el
23 s Sl lyls (Ahmadi) Gl s 5 &
sl el oslaiT 3y 40 glalosee olas
3Ol il 487 sl 0L 55wl y 9 Sopla b byl
(Nafis) G13 5 55 joras Lo g5 plas e 55
Sla V¥ 5l S S das 0 0L ol 9 350 Hls e
L 3l S s Shae 2l Lok bl s
Cadibes Glale e 53 (6,28 Ol g 5l canal>
S S S5t (b S5 oy 55
285 Jolime S gl ade e 55 a8 Cul ke
s anly JS Ol i jldee )5 00 1 i Lo
S S 1S s 5 s o3l ol
S p Sare S slades 05 slize sdas oL
355 b3 e s Cal looes plod 5o i 535 )
93 ool uol= iag3 a.(Lin and Thompson, 1975)
Lo e (| Ll il 0,87 Iy G ST L2
e Ll o 2l g S5 oy 3l ealizal
L aSST 0304 il Il 55 e 8l (ol
S Oy i G 85 gy 3l o3l
B13 13 Gl 300 s G5 55 S (oo s
0535 5 o el Y
LY 0535 S ol bl bl
«(HL2012) G14 «(ES Kamilo) G7 «(ES Alonso) G4
Oy iy S1515 (ES Hydromel) G3 3 (Ahmadi) G11
sl la oY Olean 5 s g ud o s
ES ) G4 slac 55 Les Ol ol 5us alis
s 5, Sas o b 3| (ES Kamilo) G7 s (Alonso
54035 GLSSa 53 0 S LS RV 5 FY e 5 5e)
L sl5 e sl 75 (Ahmadi) G11 o5 i
s 4l B 5 Fladsior) St dnal S0l
G 55 oMLl edas Ol Ll g i 268 4 oS


https://dor.isc.ac/dor/20.1001.1.15625540.1397.20.3.5.2
https://agrobreedjournal.ir/article-1-943-en.html

A \% b Kooyl Ar:.m:.: RIS Q“Q'_ﬁ' g|)) r}k— 4\1;;»“

(\¥20-47 5 \YAF-40) adbais Hle 5o il IS slac s 55 4ils s Shes ol oLyl e el —F J g
Table 4.Stability parameters for seed yield of winter oilseed rape genotypes in four locations (2015-2017)

[ Downloaded from agrobreedjournal.ir on 2025-10-24 ]

[ DOR: 20.1001.1.15625540.1397.20.3.5.2 ]
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155 glacs 55 Seed yield b D o s bl SIS Sl bty e e O B 5 Jas 31 Dol il Sl o 0L WD @b 08y (awY) 66 05 55 Dlajor 5
Oilseed rape genotypes (kg.ha'!) (CV) (S?) (W) (o) (b)) (R?) (Sa®) a A (Yi+S)
G1 (Zorica) 3735 11.87 207894.41 554084.30 45431.54 0.75 0.69 74457.51 -0.25 0.73 5
G2 (Zlatna) 4175 17.90 472267.47 1714597.63 234903.10 0.95 0.48 284982.94 -0.05 2.87" 16
G3 (ES Hydromel) 3925 20.49 619097.56 1155985.24 143701.08 1.40 0.80 146375.48 0.40" 1.42 12
G4 (ES Alonso) 4200 14.02 289754.57 1654511.80 225093.17 0.61 0.32 229705.81 -0.40" 2.26" 17
G5 (ES Darko) 3716 20.19 600886.08 748723.17 77209.31 1.47 0.92 58208.91 0.49* 0.50 4
G6 (ES Lauren) 3427 16.84 418046.68 925982.68 106149.64 1.06 0.69 153125.93 0.07 1.54 0
G7 (ES Kamilo) 4107 15.76 366233.22 281056.42 855.56 1.14 0.90 40764.79 0.15 0.40 15
G8 (ES Mercure) 3879 12.90 245212.50 1423352.04 187352.80 0.58 0.35 185722.75 -0.43" 1.81" 11
G9 (ES Artist) 3653 16.86 419341.25 1134328.41 140165.27 1.01 0.61 189037.40 0.01 1.90" 3
G10 (HL3721) 3501 15.82 368929.48 1087843.66 132575.92 0.92 0.58 179475.87 -0.08 1.80" 1
G11 (Ahmadi) 3800 13.67 275634.49 364380.70 14459.52 0.94 0.81 59705.75 -0.06 0.60 6
G12 (Check)(Okapi) 3820 20.25 604550.87 1168523.26 145748.10 1.36 0.78 155700.01 0.37 1.52 8
G13 (Nafis) 4103 28.22 1173955.10 4709768.35 723910.57 1.49 0.48 714334.17 0.50" 7.11™ 10
G14 (HL2012) 3803 16.56 404220.54 344273.63 11176.74 1.20 0.90 45492.22 0.21 0.44 7
G15 (Nima) 3616 17.76 465139.22 4142666.24 631322.47 0.25 0.03 524173.77 -0.77" 5.07" 2
G16 (Okapi; Original) 3981 13.67 275632.11 655212.25 61942.22 0.86 0.68 103337.35 -0.14 1.03 13
Mean 3840 1.00 7.88
ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively Aoy S = el o 53 51 gme 5 513 gme b 5 S ek 5 %18
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Table 5. Ranking of stability parameters for seed yield of winter oilseed rape genotypes in four locations (2015-2017)
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Oilseed rape genotypes  Seed yield (CVy) (S?) (W) (o) (b)) (R?) (Sa?) a A Yi+S)

G1 (Zorica) 11 1 1 4 4 9 7 4 4 2 11

G2 (Zlatna) 2 12 12 14 14 2 12 8 8 14 2

G3 (ES Hydromel) 6 15 15 10 10 12 5 14 14 4 5

G4 (ES Alonso) 1 5 5 13 13 11 15 3 3 13 1

G5 (ES Darko) 12 13 13 6 6 14 1 15 15 5 12

G6 (ES Lauren) 16 9 9 7 7 4 8 10 10 7 15

G7 (ES Kamilo) 3 6 6 1 1 7 2 11 11 9 3

G8 (ES Mercure) 7 2 2 12 12 13 14 2 2 11 6

G9 (ES Artist) 13 10 10 9 9 1 10 9 9 12 13

G10 (HL3721) 15 7 7 8 8 5 11 6 6 10 14

G11 (Ahmadi) 10 3 3 3 4 7 7 3 10

G12 (Check)(Okapi) 8 14 14 11 11 10 6 13 13 6 8

G13 (Nafis) 4 16 16 16 16 15 13 16 16 16 7

G14 (HL2012) 9 8 8 2 2 8 3 12 12 8 9

G15 (Nima) 14 11 11 15 15 16 16 1 1 15 16

G16 (Okapi; Original) 5 3 3 5 5 6 9 5 5 1 4
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Table 6. Rank correlation coefficient between stability parameters and seed yield in winter oilseed rape genotypes

dss Sl S Lo by GNIST ol bl Ol s 0 S s O Sl oS WD 0 S, (4eY) 6 O S
Parameters  Seed yield (CVi) (S?) (W) (o) (b)) (R?) (Sa?) a A
CV; -0.01
Si? -0.01 1.00™"
Wi -0.20 *0.49 *0.49
ot -0.20 *0.49 *0.49 1.00™"
bi -0.12 0.27 0.27 0.41 0.41
R? -0.10 -0.05 -0.05 0.80™" 0.80™" 0.19
Sai? -0.10 0.33 0.33 0.94™ 0.94™ 0.19 0.91™
o4 -0.09 0.72 0.72"" -0.12 -0.12 0.06 -0.60™ -0.27
A -0.17 0.34 0.34 0.71"" 0.71"" 0.19 0.69™" 0.77" -0.11
(Yi+Si) 0.97%* 0.09 0.09 -0.09 -0.09 -0.01 -0.03 0.01 -0.05 -0.04

** *:Significant at 1% and 10 % probability levels, respectively
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Interaction effect of genotypexenvironment forseed yield of winter hybrids and

open pollinated oilseed rape (Brassica napus L.) genotypes

Motthari, A. R.', E. Majidi Hervan’, B. Alizadeh® and M. Khosroshali*

ABSTRACT

Motthari, A. R., E. Majidi Hervan, B. Alizadeh and M. Khosroshali. 2018. Interaction effect of genotypexenvironment
forseed yield of winter hybrids and open pollinated oilseed rape (Brassica napus L.) genotypes. Iranian Journal of Crop

Sciences. 20(3): 237-251. (In Persian).

To study the stability of seed yield of winter oilseed rape genotypes in target areas and to compare the types
of stability parameters, experiments were conducted in randomized complete block design with 15 genotypes
and a control cultivar (total of 16 genotypes) with three replications during the two growing seasons of 2015-
2017 in four cold and semi cold locations (Kabutarabad-Isfahan, Torogh-Mashhad, Islamabad-e-Gharb, Karaj),
Iran. Results of analysis of variance showed a significant difference between the oilseed rape genotypes in some
locations. After confirming the homogeneity of variance of experimental errors in different environments,
combined analysis of variance was performed with the assumption of the fix effect of genotypes and random
effect of location and year. Results showed that the environment, genotype and genotypexenvironment effects
were significant at 1% probability level and genotypes had different performance in different environments. The
greatest contribution of the variations was related to the environmental effect (32.83%). The statistical methods
consisted of; environmental variation coefficient, stability variance, ecovalence, environmental variance, mean
square deviations from regression line, coefficient of determination, regression coefficient Tai regression (Alpha
and Lambda) and simultaneous selection index were used to determine the stable and high yielding genotypes.
Although there was a possibility of selection for performance and stability by a functional criterion, but due to
the existence of low and variable Spearman correlations between different types of indices, except for the
simultaneous selection index and grain yield, a combination of different methods of stability was used and G4
(ES Alonso), G7 (Es Kamilo) and G16 (Okapi) genotypes were identified as stable and high yielding genotypes.
It concluded that the selected genotypes could be used for cultivation in cold and mild cold regions of the
country.

Key words: Genotypexenvironment, Stability parameters, Winter oilseed rape and Variable Spearman

correlation.
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