[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1400.23.1.8.2 ]

"Olal o) palke 4 "
1Ee0 Hla o) olod (Pow § S N>

093 Yo
DOR: 20.1001.1.15625540.1400.23.1.8.2
soliwu! b (Brassica napus L.) 1357 o slg sduouwel (S g 410 & slos (5 Il b3
st GGE _p9, 3
Assessment of seed yield stability of spring oilseed rape (Brassica napus L.)

promising lines using GGE-biplot analysis

3T K perdlte (o il gl Sl Al s QO sl (g el e

ol Loyl

o>

L (Brassica napus L.) 135 o lg Sidudusl sla V¥ ils 5, Shes (g5l obiyl v o 2Dy .z 9 S Rue & (> P [ dhaly .9 .z e gl (S ol
MFAY() VYOl (o) pale 4yl .U GGE s 5l eslizal

9 Jgamoy LA 95 We Slp (£10) O Tilel Saadb p 55 oums Plus 31 (O tugwe 30 gl Sukon »
Olimw! 3T >l 9 b15) Qo £ 5 aaldl 31 O slez 53 1307 (57 5k 9 410 3 Khos (Sl (ow) g Jokaod .ol STk
Tt B 53 D8 by i b ol i oylg (ST OLidIes 5 35T u¥ & (Sslw 9 O ) Ol el Jlob p 5 9 (OF 3090
Sl 4 gt o oL i 7 515 dwglio 3390 § CudS” (1FA1-0A) (8153 Jlo 93 33 51,5 4w b ol ol Slaes sl
Yo-¥ g ¥ENY puSlao b i 4 (OG-AL) G12 9 (SRL-95-16) G9 slauighl 45 315 Ll Ol Hlezr 5o dlugd & Khos
2O (5318 o DgleT dxtllae 3590 S YKo 18 L1 & Chos .0 4510 & JShos 9 JoS § 2 gul (G110 HUSD o p by
5955 90 9 4ibIS 518 OT 4 &HF b ¥ tasme gl 33 (w2 D390 LUK (M Sk GGE Juw 3 (Aowiz 510905 yolul
47 310 Oli5 tawgie ;903 Ol b 351 . A0g ame gl (ol 10 Bwieil o 5 » (SRL-95-16) G9 g (SRL-95-7) G2
9 Stk A 95 50 31 9039 (Paw 4 b OIDS) GLI uigh] dlox 31 Mol Showisif I 2 GI 9 G2 Socwiei]
SaLd pBl g e plob wbd 38 (2P (ST i3 31 15 Aol inS” gl 38 (nl . N09 B9l (o 5 0 o Sloe
99> P oSl (515 G2 9GO b wigif «4i1d & ylos (S3Ik 9 O jmo 58 5 a5 HO b (Gudnd (ol S wlol g .aibld
Nd b il Ol ! S p 5

ool ST S Y (ogas g (peas (G e s (SHll ke gl (Sl (SdoSlg

Bl s 5 01 5 5 ol o g e Y I TVAPVVY s n 5, o b s e WA/ Yo 20 ol VWA /0 #NA L3 5 5
(S a5180) Ot S (3508 s 5 5 S5seT elidons Olo sl 5 g 5 45 9 Dol Dlidions o sl -

@mirioghan2014@gmail.com s S e o)

O ol c3031E8 g 5 5 G35 50T Dl Ole o 055l Ol ncde wlio 5 (6355LS7 35501 5 i S50 5Ll =Y

Ol 08 S 06555LS g5 5 o3 paT elidions Ole s ¢kl il acke e 5 650 25T 5 Slados S e sl Y

Ol e bk 5553l g3 5 5 T el Ole3ln 6 50 2 Ol el 5 5sleS sl 5 Dlaos e sl ¥

Opleg S e 8iasliS s 5 s T ecliios Olajlo ods I 5 4gi 5 Dol Dladiond s go 51> 0

VY Y


http://dorl.net/dor/20.1001.1.15625540.1400.23.1.8.2
mailto:amirioghan2014@gmail.com
https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.1.8.2
http://agrobreedjournal.ir/article-1-1139-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1400.23.1.8.2 ]

Vel o o)usr}w)%Al?cv';)\}{‘sc\)jrjl&‘\i,id"

Lo 53 555 ASen  Jlas g 2 S () 5be
ot S ladame 5 (55 o (Shered Sl 2
Ll e SralS Ousay Ol lHlS 4 s
S Ly 55 2K , (Getahun, 2017)
S olals ol slael p 53 ooy Sl g 5
SleMbl .l Il 5 Jseme  Ga S 55 U 5
St S8 Lol 5 J ey slac 5555
ASan s (Roy, 2000) &5s Ol 5 oLl
G ) 5 Jra 5 sba Ol g ai 1) Lo 53 5 55
b Cde e gl b5 b L G 55
sl gl sl Jols golaT s,
Loe )3 55 S e 1 5 e
Sla sy o s (Yanetal, 2007) dSlod i b me
(Yan et al., 2000) &L GGE s, o5 2el,Ls
Sl 5 B e 6l los S s b
DA dds ol s e d e eslawl La Y
93 55 S Ve 5T S
ST OLejen e ol 53 5528 e 0sls C""Li b
35 Uil bame 53 G55 ASen 5 5
=!G Yan and Kang, 2002Yan et al., 2000)
(Which-Won-Where) albda s s €l L iy,
Lo 1l 2 6l LGS 85 (n e dadase pl oS
o9y o=l 3l (Yan and Kang, 2002) & g5 s i
S Calides galose 53 5 sba Y Obsl (gl
;15”5 (Singh et al., 2019)(.4;544‘.?5\ Sl
; ; Mostafavi et al., 2013(Amiri Oghan et al., 2019
el 0l 3Lzl (glos 28 ok )Zali et al., 2016
5 6850 bl b ol sl 51 o

S L idudal sla Y wls ajgl.‘..c Sl
Seslizal b dlas 0 8 5 O 08 slanl )3 o)l
G55 Sen 1 bl (s S sl GE ok

.C_,-w\ab}.!jj!

-

Ao

Jlw Oyl 51 Lt S Brassica s olals
1,8 e 15 eslial 3500 by el ) m iy
SLule Olsle 3,138 wlal, .(Wu et al., 2018)
¢3> 45, > (Brassica napus L.; 2n=38) S ¢ Sle
Tl 500 5m b Sldmy (o) 8, glaadls
Sl HLSA VOV v s> 0T Jlgr iS5
iy 550l B 5,138 Wbl o (FAO, 2018)
Sl Ol 53 1T 028 ) o o 5 C
bl 3 055 94 01l 3 15IS” el .(FAO, 2018)
St adar Sl (e sla i St Ly S
L ablw au 1S .l aslgn o YU gles 5
osbas 0T 5, Shee 5 aals ()8 500 5L Sl
S St i Lyl S G )l e
el ol Ol i (Nasab et al., 2014) 5,5
sle 8 alan oo gl s Sud il 5l
Lpd e 1S U5 palS el gads i
P o VS PPN oLl glalid cal
15S™ galisan s Jol glaasl 51 VL sls §

g gt e
slas Sles Calises Slakaes 55 o155 OIS
238 ASer o Ol sea 45T Lyls bzl
e i bl ol s e s Lo
L Lol 2iSan Sl Y ibudal gl Y
el oL ml SO i oL 5ol e
YU ol b cnlio s Slas oS Gl oo 55
Aial anals Calies gladose 53 (S Sl g)
SISl e g5 3, Shes (Agahi et al., 2020)
AU e 53 3 55 RSKen 1 5 5 55 e
Ol jles,lge pl Ole s (Yan et al, 2007) 5 5y o0
Ll @l b 3 85 S 5 S 85
23 G5 85 RSKed s (§ 50 i sla Y
bose 5 b 55 e adal) 048 (s Coly Lo

ca‘,_ﬁaw S ;.JL';;‘:J\ @b\j)l Aol > g odd


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.1.8.2
http://agrobreedjournal.ir/article-1-1139-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1400.23.1.8.2 ]

"IAYAYE O F e O 5 Ol sl (6 el gl wils 3 Shas gkl b5

U adlain oo Lol 5 olal )0 slacide o s
(’J—f Gl 53 T 5 s &) ot L Ll
OS5 i ol GLY 6 0) 5L e 5 o
FaSla T ol as gt s, Ller Jols
0SS b e 51 Olie 3 SouS
ol e iS geu s an 8 by LS s
258 f}f Gblie mlie slage )b 5 Josdl)y 52
JENJNE)IPIE JINPIC STy PSR AN
8 gl GLSa s ,2d ¢0) 5871 5 LS s
Odwy Olo)y y3 . uu;_.ﬂtv_if@j_nu_:»
55 e Sl (S5 s g 5
Sl b gl sy 53 31 4l 3 Shes abs (515
b plail Casy a sl g 1l 1 e o
o oS ok b bl laesls S e 4
A plail SAS (ver. 9.4) 53l p j 5l eslitul L sslas
Jgmame y slac—s 55 sLalis gl (SAS, 2017)
(Yan and Kang, 2002) GGEbiplot ,|;3ls 5 31 5l4L

A eslanal

g5 9 3lge

ol 1 o5l oY a0 sl J2olesT (ol s

p}ot_;z;mj_?;mr_s,c;_;polﬁ Oyl 53 o
Jo slaesTsh = b B 5o () Jsue) s )
Sl ol 5l 2 51,5 4 Ly 3l
Sl 3T ol 5 J15) g 08 Gble (55,5L8°
(ol 5 08 3 558 Jlei p,8 5 (DL 5o 0
Ls S iS (WAF-9A) =ly5 Jlw 55 Sdeas
Ab 03w ey S b 2l 53 e (Y )
25 SN0 Ol S 0 05T ol el 5
A o a3 (o8l ite D) 05— LS
At o8 g amm ik o 3 LS y5 0 85 USTY)
oSS By sl dlo o 55 S 53 0 8 S
);ij_lgvo (JolS psaneis do o 55 4SS s
VO carly oy oy (p i soT Dlind e 1) i 5SS
(pmly S g e 51D ol JLSa 53 0 8 LS
S P E TPy S UL | N PR
A osls S g ol asanmit dle e 3 p g sl

el ys eslizal 550 G5 S 55 Slasein =) Jsdr

Table 1. Description of oilseed rape genotypes used in the experiment

wl IS slacd 55 & las

Code Oilseed rape genotypes Type Origin

Gl SRL-95-2 Open pollinated olzsios £ 5157 Iran ol
G2 SRL-95-7 Open pollinated olzsios & 5157 Iran ol
G3 SRL-95-8 Open pollinated olzsios £ 5157 Iran ol
G4 SRL-95-9 Open pollinated olzsios £ 5157 Iran ol
G5 SRL-95-11 Open pollinated olzsios £ 5157 Iran R
G6 SRL-95-12 Open pollinated olzsios £ 5157 Iran R
G7 SRL-95-13 Open pollinated olzsios £ 5157 Iran Ol
G8 SRL-95-15 Open pollinated olzsios £ 5157 Iran ol
G9 SRL-95-16 Open pollinated olzsios £ 5157 Iran R
Gl0  Zafar Open pollinated olzsios £ 5157 Iran R
G11 Dalgan (Check) Open pollinated oLesles £ 537 Iran ol
Gl2 OG-AL Open pollinated oLzl o> £ 5137 Iran R
G13  RGS003 (Check) Open pollinated oLesles £ 55T Germany olT
G16  SRL-95-25 Open pollinated olzslos 5157 Iran ol !
G14  Hyola 401 Hybrid 4o Canada st
G15 Hyola 50 Hybrid 4 ,» Canada sl
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Table 2. Geographical coordinates of the experiment locations
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Table 3. Mean of seed yield (kg.ha) of oilseed rape genotypes in four locations
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S sl 55 O¥9-av) ol (\ra5-av) o8 (\¥as-av) Li; ¥V LT b (FAV-8A) (ol (ITAV-4A) 08 5 (V¥av-4A) Ll OFV-4A) LT 2 Kl
Oilseed rape genotypes  Sari 2017-18 Gorgan 2017-18 Zabol 2017-18 Hajiabad 2017-18  Sari 2018-19 Gorgan 2018-19  Zabol 2018-19 Hajiabad 2018-19 Mean
G1 3431 2664 2842 2953 2837 2852 2846 2858 2910
G2 2967 3015 3291 3420 2649 3014 3303 3493 3144
G3 3318 2659 3161 3270 2994 2858 2344 3215 2977
G4 2664 3063 3217 3397 2447 3105 2885 3067 2981
G5 3524 2488 3638 2993 2967 2484 2962 2948 3001
G6 2824 3095 3659 3442 2369 2439 2532 3523 2985
G7 2984 2438 3148 3485 2732 3006 2393 3677 2983
G8 3121 2495 3394 3345 2744 2865 2437 3085 2936
G9 3314 2891 3688 3537 3120 3349 3728 3668 3412
G10 2768 2892 2360 3403 2927 3167 2787 3295 2950
Gl1 3010 2545 2989 3557 2731 2552 2903 3722 3001
G12 3270 2757 1921 2472 2832 2281 2085 2435 2507
G13 2914 2825 2911 3103 2542 2266 2902 3112 2822
G14 2621 3170 2703 3657 2839 3156 1972 3878 2999
G15 3031 3061 2960 3542 3020 2523 2198 3758 3011
G16 3477 3162 2975 3120 2809 2766 2289 3142 2967
LSD 5% 498.29 422.40 577.01 417.75 340.17 397.03 531.06 356.00
LSD 1% 671.06 568.86 777.07 562.59 458.11 534.69 715.19 479.43
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Fig. 1. Identification of superior oilseed rape genotypes in mega-environments using
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Fig. 4. Ranking and of specific adaptability of oilseed rape genotypes in Sari
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Fig. 5. Ranking and of specific adaptability of oilseed rape genotypes in Hajiabad
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Assessment of seed yield stability of spring oilseed rape (Brassica napus L.)
promising lines using GGE-biplot analysis

Amiri Oghan, H.}, V. Rameeh?, A. Faraji®, A. Askari* and H. R. Fanaei®

ABSTRACT

AmiriOghan, H., V. Rameeh, A. Faraji, A. Askari, and H. R. Fanaei. 2021. Assessment of seed yield stability of spring
oilseed rape (Brassicanapus L.) promising lines using GGE-biplot analysis. Iranian Journal of Crop Sciences. 23(1): 113-126.
(In Persian).

Genotype by environment interaction is one of the complicated issues in plant breeding programs for
development of high-yielding with yield stability genotypes. To evaluate seed yield and yield stability of oilseed
rape in four southern and northern warm regions of Iran (Zabol, Gorgan, Haji Abad and Sari), nine open
pollinated spring oilseed rape lines together with seven cultivars were evaluated using randomized complete
block design with three replications in two cropping cycles (2017-19). The results showed that G9 (SRL-95-16)
and G12 (OG-AL) genotypes had the highest and the lowest seed yield with mean seed yiled of 3412 and 2507
kg.ha'?, respectively. In this study, seed yield wassignificantly different in different environments. The genotype
x environment interaction was investigated using GGE-bioplot stability analysis. According to the which-won-
where model of the GGE-biplot model, most of the studied environments were located in or close to the mega-
environment 2 which included genotypes G2 (SRL-95-7) and G9 (SRL-95-16) as the best genotypes in this
mega-environment. Also, the study of the average tester coordinates showed that G2 and G9 genotypes as
superior to all check genotypes like G11 (Dalgan which ranked third) and as the best genotypes considering both
seed yiled and yield stability. Also, these two genotypes had the shortest distance from the hypothetical ideal
genotype in comparison with other lines and check cultivars. Therefore, considering seed yield and its stability,
two genotypes G9 and G2 were identified as suitable genotypes for the southern and northern warm regions of

Iran.

Key words: Broad and specific adaptation, Mega-environment, Spring oilseed rape lines and Yield stability.
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