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1- Genotype plus Genotype - Environment Interaction



(sboly s g Lok (o L jdeone ( JBlig s dgamte (sotlaas S (owld tols s
W GGE biplot 39, ;! eslazwl L (Brassica napus L.) 1315 pl5,l 5y &> 5,Sles (g5luly )y

b b x gy blite Sl a0 adlas cpl j) San
dacuie; obj)l jelaeas GGE biplot Juo jl eolacl
SLes) om bl 5 bews) on by, el
Sl (D)ol i dvogi g 4l 3Shee a5 Il

WDy alisee oo (glaog,S

W sdg; 9 dlge

(O o) IS 08, Ve oSdes (il ooy polaieds
Aizye Jolds ddlio o o WAV-A o o Lol
JU oSl )b B 3 jlid g gatie edlS @S
Ik 3)90 y5de 285 plosil 1S5 aw b (RCBD) ool
i h g Jld 4 g el Cliid duwge () KL
Y Jodo 53 adllas 350 3blie oldlis clasuie W0
P Sawd g o Jold ely; Oldes Ll ond &l
D92 Sy aalllas )90 bl (oolos

Ao sl Jsb 4 culS Cind) slag gl ptlojl @05 o
S A5 S i 3 Sy 5 el O Aol
bt 25 S5 g g ()lel Ui Sl il ol
I om b bl dlaie o 53 olS Sl (elely 5 <oy
PO bl g by o ab o Sles (Sojglnsd (S,
9 5l pskate el gl ab b)) lailejl ples o S
oolial Lol (clel 5 18] § o o i b g Ly i,
09@)’1 laol ol den cile Ml d)ﬁié‘*? 5! o e

slagtalefl o las by b G S il
P LS pobly @i ol g 48 plosl il
Olye 4 08y g (Bolai Jelo plyie 4 e (i35 )l
Caz A) aws SAS il 5 s plol ol el
A odlawl Wodly 8 ye 4555 5 il O?‘}]
GOE Sl opuite 2 o5y J 1) 50l e 8l
s sle p GGE biplot jl38ls 5 5l eslaww! L biplot
g b oySlee o Gl pB lejen b5yl =Y iseN
ooy TV dase a3 68y e e Y s)lub
adllas —F 5 ) Oy U»Lul » e gioddl -0
b dyile polie 4 oS wll g laboe (bl
(YY) 03,5 oolazwl 45 ol

Yij —p —Bj =A1 &l njl +4, Ei2 1j2 +eif
I ‘PU Jc.ou 5 f‘l wy) u‘i,l».o Yij 4]9_»1) u_»] 5
2o h g Ay el o (Lol S1Bj dacusgs IS (nS5ke
oh9 )by Gi2 g Gt Adlie (pogd g oyl (sl g
gij 9 p9d 9 Jol 4o (Jamo slajld s Mg 9 Mt 9 (9
(V0) it plj lasro 3 plicaisss (sly sailesdly Hlade

Table 1. Names and code of canola cultivars studied in the experiment
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Tale 2. Geographical feature of the experiment Location
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Table 3. Combined analysis of variance for grain yield of canola cultivars in 5 environments
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Figure 1. The average environment coordination (AEC) for simultaneous evaluation of grain yield and yield stability
in 10 canola cultivars in 5 environments, (G1: Sarigol, G2: Hyola308, G3: Option500, G4: Opera, G5: Sunday, G6:
Likord, G7: Okapi, G8: Hyola401, G9: Zarfam, G10: Modena)
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Figure 2. GGE biplot polygon view based on symmetrical scaling for the which-won-where pattern of genotypes and
environments (G1: Sarigol, G2: Hyola308, G3: Option500, G4: Opera, G5: Sunday, G6: Likord, G7: Okapi, G8:
Hyola401, G9: Zarfam, G10: Modena)
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Extended Abstract

Introduction and Objective: Rapeseed is one of the most important oilseeds in Iran and the
world. Due to Iran's dependence on imports of oilseeds and the existence of suitable conditions
for the production of this product, it is necessary to determine stable genotypes in terms of grain
yield and recommend the best genotypes for different environmental groups.

Materials and Methods: In order to study the effect of genotype and environment interaction,
10 rapeseed cultivars were planted in a randomized complete block design with three
replications in five regions including Birjand, Karaj, Kashmar, Sanandaj and Shiraz and
evaluated for grain yield in 2018-20109.

Results: The results of combined analysis of grain yield showed that the effect of environment,
treatment and genotype x environment interaction were significant. Environment, genotype and
genotype X environment interaction accounted for 74, 12 and 14% of the total variance,
respectively. Among the locations, the highest grain yield was related to Karaj with an average
yield of 6.51 tons per hectare. Among the studied cultivars, the highest grain yield was related
to Hyola401 and Okapi cultivars at 5.54 and 5.20 t / ha, respectively. The first and second
components of GGE biplot explained 88.8% and 5.9% of grain yield changes, respectively.
Simultaneous study of stability and performance base Bioplot method introduced Hyola401 and
Opera genotypes as stable, high-performance genotypes. Using a biplot polygon view, six
superior genotypes and three mega-environments were identified. Diagrams of relationships
between cultivars classified the studied genotypes into two groups. The first group included
Zarfam, Likord, Sarigol, Hyola401, Opera and Okapi genotypes and the second group included
Hyola308, Modena, Option500 and Modena cultivars. Hyola401 and Opera genotypes In Karaj,
Birjand and Sanandaj environments, Zarfam genotype in Kashmar and Okapi genotype in
Shiraz were the most desirable genotypes. The Likord genotype had general stability to all
environments.

Conclusion: In general, it can be concluded that Hyola401 genotype is more desirable than
other genotypes and also Karaj region has a higher average yield among the studied
environments.
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