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Table 1. Genotypic number, name, pedigree and origin of the tested winter rapeseed genotypes
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Figure 1. Biplot of grain yield yield mean in winter rapeseed genotypes, environments and values of their first main
principal component (AMMI1)

" ailinej glocaisi] pod 9 Jol hol (sloadlse jiolio o (ASV) Lol b9y (ol b3y =¥ Jgo
Table 4. ASV of AMMI method and the values of first and second main components in winter rapeseed line:

AsVi IPCA2 IPCAL oeSoles RS
L5 VY —YYIVE YVYO/¥Y \
V/aa —V-/FA -Y/-0 YAAY/BV v
FE/FA —YV/\A —YA/VY Yo-Y/-V ¥
v¥/av VAN -\ YOSV ¥
Yo/fa WIFY —Va/-A Y. V/AY 1y
v/ £a- -IvE FAPVITY 5
YI¥Y Viya \IYs FrAAAY y
£ /2y ~¥/55 vo/\8 FAAS/YY A
YAIES Y Va/AD FYVS/0Y )
£5/0A ~5I¥Y YA/BY Yayy/vy ).
TV/F0 —Ya/a —V/5F YAY-/¥V 1
YEIYY <I¥ YY/$Y ARG W
YA —Ve/As ¥ IM AV W
YE/AA AW/EA —\Y/AD VYAV i
/20 YY/5- —YA/N LARMAARE )
WIEY WYY Yiia YOAY/¥ \$



http://dx.doi.org/10.52547/jcb.14.41.97
https://jcb.sanru.ac.ir/article-1-1320-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-23 ]

[ DOI: 10.52547/jch.14.41.97 |

AR

LS 5 oy oMo woolile plag si) (s e LS ag)

i 5l alols pyieS sl s 4 50 F 5 ¥ o
saitly e 31 olin 5 1y A cieS lo5 & bl
B39 bewis] b plul 0 Jele yS)n S
P2 Ol gy S pbhee 5 bosy) (V)
g daly Gl WpSe B RSP cusbse
G5 b ey 5 Mt b b e (Shasa
4;9]) ‘sba.’xn )].)).3 92 )fl NE VoUW Y d.‘oLuo LJ" dl).: LS"’?‘”
b Jp 9y 2 (5955 o g0 pgal b )l
Col Lo o (:5ke Gy o) Sl e 0L
Rl B plise Wl il (93] 50 Jsb Oliee 42 o
3P b 4 a2 b (W) Cunl judp bl b oyl o
Pz sl &5 548 0 sdalie AMMIZ jlyges )
Jol Jlo ddie g pledol 9 (KRIL2) pg> 5 sl Jlo
Siad) oYL Jae 3005 glyls (MSHL 4 ESF1)
L o s blow ol b oY ogad )5l
Gblie cpl lp Vo cigy kb 3 Sdes (5:0ke 4 a2y
YU e a5 %0355 L 35 (ESF2 5 MSH2) gy
9 Olen (skame 15)l)s5 5 alaee (il &) Cans (YL
iVl e 505 Satan b 3 Jlo 93 ym 3 oliile s

PC1=51.6%: PC2=18.7%

VN Sl ¥V ojlauis [pddyles Jlo /2ly; HalS e Mol doliiags,

g0 Slpess 1 VY e (Y JS3) AMMIZ2 &M gl
e Jsl Glol adlge &5 (gy5b 4 58 a5 |y laosls
CpS )8 g L 1y (ZVRUY) pgs adlge 5| (OV/E) (6 yuiis
Gl gmo pl 4 SNl Slaiee jeme 50 13 uigi;
230 slobos b agee )65l b gy ol
Y ojles asigis AMMIZ &3 sls ool s ol sy
2l & Cond Mgl JSye 5l Aol paes sl L

o3y Lasis Cuig oyl plejl 300 ey

Yooyl slacis) i} cnl om il 8,5 )18
dye a4 J5 oSke Jl YL oSlee i LY
Yo oSles by 0ot (oges B b obbcus
AMMI2 <Ml 550§l Aol opyiw il L
Okt 05l aisy b & o 1) Jlite p1 oy yidey
b Jlite Sl 4 cond bewig] cnioeles 5 230
J 90 s ol 5 dguie slalow WLg
5 (HAM1) Jsl Jls laen o (KER1,2 5 MSH1,2)
3t o Jlize 513l 3 (ESF2) o3 Jlo ol
2 &S Wdg WMl slis 5 alold oy b (gl 9 wizil
B 25553 (HAML) Jyl Jlo > e Lo o] o
Jol Jo 50 dpuie bae g 0,8 obo) 1) cute Jildie
Claen 2351 3925 41y (i Jlizog 5 5, (MSHI)
by lis o 5y blie 31 oy 208 (HAM2) poy Loy
Sl 550 43 | Aol 75005 olin s & o 5
AMMIZ <Myl ool idg} 50 .cuily AMMIZ
Sy i) Aol peS b LY 55 D N slacds]

E8 MSH2
== Ea ESF2

(AMMI2) Lo 31 Jgl ol ddlge 93 (bl 3 My gl Jhogas — ¥ S5
Figure 2. Biplot based on value of tow main principal components of interaction (AMMI2)
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Figure 3. GGE-biplot analysis and display of which-won- where pattern based on seed yield of canola genotypes in
different test environments
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Extended Abstract

Introduction and Objective: Brassica napus (L.) one of the most important oilseeds in
temprate climates. In the most breeding programs, especially when comparing several
genotypes in different environments, due to the interaction of genotypexenvironment, genotypes
show different performances in different environments. Therefore, to accurately estimate grain
yield, multi-environment tests should be performed by breeders.

Material and Methods: In order to study the interaction between genotype x environment and
identify stable genotypes, 16 rapeseed genotypes were tested in five regions of Karaj,
Kermanshah, Isfahan, Mashhad and Hamedan in a randomized complete block design with three
replications for two cropping years (2016-2017 and 2017-2018). In order to analyze the
interactions of genotype with the environment, the model of additive main effects and
multiplicative interactions (AMMI) and the GGE biplot model (genotype and genotype
interaction in the environment) were used. AMMI stability value (ASV) was used to evaluate
the stability of genotypes.

Results: The Results of combined analysis of variance showed that 40.59, 26.01 and 33.39
percent of total variation were related to the effect of environment, genotype effect and
genotypexenvironment interaction, respectively. The results showed that the first four main
components of AMMI were significant and explained 85.5% of the total sum of squares of
genotypexenvironment interaction. Stability assessment using ASV parameter showed that
genotypes No. 7 and 2 had the highest stability, respectively. These genotypes with the lowest
ASV rate and higher overall performance were known as genotypes with good general stability.
The study of polygonal biplot of GGE recognized four superior genotypes and two mega-
environments and the best genotypes within each environment were determined. The other five
genotypes were located in sectors that no environment was present and these genotypes were
weak in the most environments. Simultaneous study of the stability and yield of genotypes using
average environment coordinate biplot showed that genotypes No. 13 and 15 were the most
unstable genotype for grain yield. Genotype No. 9 was selected as highest grain yield and
relative yield stability. The two genotypes No. 9 and 7 were the closest genotypes to the ideal
genotype.

Conclusion: Analysis of AMMI and AMMI stability value (ASV) compared to GGE biplot
showed that all of these indices had good potential for evaluating the stability of genotypes, but
GGE biplot could be more widely used and more useful and can be applied extensively in the
study of yield adaptability and stability of winter rapeseed genotypes in multi-envirnmental
trials in breeding programs. Finally, genotypes No. 7 and 2 are recognized as most stable
genotypes with the lowest interaction effect and mean yields higher than the mean average.

Keywords: Broad adaptability, Genotype x environment interaction, ideal genotype, Ideal
environment, Multi-environment trial
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