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Introduction

Canola (Brassica napus L.) is one of the most important edible oil seed after soybean (Glycin max L.). Canola is self-
pollinated plant but it will be cross-pollinated in presence of insects nearly to 30% that use for hybrid variety with
interested heterosis. A total of genotype, environment and interaction of these two factor effects resulte in a genotype
yield value. The genotype x environment interaction reduce selection efficient of a genotype. So, The evaluation of
genotype x environment interaction result in suitable variety selection. It is used different statistical nonparametric and
parametric uni and multivariate methods to evaluate interaction of genotype x environment which one assess a specific
aspect of genotypes yield. AMMI, GGE biplot and PCA are the common methods to evaluate interaction effects. In
common, the aim of compatibility is gaining varieties with high yield in different environments but in specific concept,
it means detection of varieties which have high yield in specific environments.

Materials and methods

This research was conducted with aim to study of stability in 9 winter hybrid lines of canola which evaluated in primary
yield experiment in cold and mild environments of country with 4 controls varieties, Ahmadi, Nima, Ocapi and Nafis
and revealed their superiorities. The experiment was done in complete block design with three replications in six
enviroments include Karaj, Esfahan, Khoy, Kermanshah, Hamedan and Zarghan during 2013-2014 and 2014- 2015.
The cultivation was done according to common method in each environment and the genotypes were considered as
constant factor. It was used of AMMI and GGE biplot models for selection of high yield genotypes and varieties with
specific and common adaptability using R-project software.

Results and discussion

The results of combined analysis of variance for 12 environments revealed that the effect of environment, interaction of
year x environment, genotype, interaction of genotype x year, interaction of genotype x environment and interaction of
genotype x year x environment were 22.8%, 45.5%, 2.9%, 1.35%, 7.02% and 6.54%, respectively which the highest
one was the changes resulted from year x environment effect. The significant effect of genotype x environment means
to different response of genotypes to various environment in means of years and so, we can recognize compatible
genotypes for specific environment. This effect resulted from changing in genotype ranking in different environments
that show fluctuation of yield in the environments. In spite of significant genotype effect in combined analysis, the
effect was not significant in separate variance analysis in each year which indicates the effect of year on genotypes
reaction and means different stability of the genotypes. The interaction of genotype x environment were studied in
detail by AMMI model. According to AMMI analysis, Okapi had the highest adaptability in experimental
environments. BAL- 92, HW-92-4, BAL-90-3 and BAL- 92-1 had good adaptability in Kermanshah, Karaj and
Hamedan, too. The genotypes BAL- 92- 3, BAL-92-11, HW-92-3 and Nafis were well compatible to Khoy and Nima
and Ahmadi compatible to Zarghan. Also, GGE biplot model was used for more analysis. The results of the analysis
revealed that Nafis had the lowest distance to ideal genotype and then, HW-92-1, BAL-92-6 and BAL-92-1 placed in
next categories.
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Conclusion

In present research, Nafis variety had the highest yield than to other experimental genotypes addition to suitable
compatibility to all environments and then, HW-92-1, BAL-92-6 and BAL-92-1 showed more genetic potential for
yield and compatibility than to others. It was found in the study that multivariate methods for compatibility studies were
efficient due to simultaneous detection of different factors effects on a suitable genotype in canola. One of the results of
the research was that the genotype effect was included a small part of variance change and the most of the change
belong to environment factors. For the reason, GGE biplot was more functional method to delete environment effects in
the results for compatibility studies in canola.
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Table 1: The information of cultivation locations of rapeseed in 2014-2015 and 2015-2016

Average annual Average annual

Location Longitude Latitude Elevation(m) temperature (C°) rainfall (mm)
Zarghan 52°43’ 29°46 1600 18 150
Hamedan 48°52° 34°80° 1741 11 317
Esfahan 51°65° 32°00° 1570 20 113
Khoy 44°57 38°33° 1130 10 253
Karaj 50°57° 35°48° 1300 17 244
Kermanshah 43°26° 34°08" 1340 21.5 458
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Table 2: Combined Analysis of variance of 13 winter rapeseed genotypes studied in two years and six locations

Source of variation df Sum of squares Mean of squares Percentage of squares
Year 1 7792.5 7792.5™ 0.001
Location 5 175100785.3 35020157.1™ 22.874
Location x Year 5 348343425.8 69668685.2™ 45.505
Error | 24 21431554.9 892981.5 2.800
Genotype 12 22785460.0 1898788.3™ 2.977
Year x Genotype 12 10372000.4 864333.4™ 1.355
Location x Genotype 60 53803271.3 896721.2™ 7.028
Genotype x Year xLocation 60 50130425.7 50130525.7" 6.549
Error I 288 83532753.8 290044.3
Total 467 765507469.7
CV. =14.05%

*, ** ns: Significant at 5%, 1% and not siginificant, respectively

Table 3: Means seed yield of 13 winter rapeseed genotypes studied in two years and six locations

Genotype Grouping Mean yield (kg.h™?)
Nafis A 4336
BAL921 B 4078.7
HW921 CB 3998.6
BAL9211 CB 3930.8
BAL926 CBD 3914.3
Nima CEBD 3902.4
HW923 FCEBD 3826.2
BAL923 FCEGD 3763.2
Okapi FCEGD 3756
BAL928 FEGD 3632.2
HW922 FEG 3624.5
BAL924 FG 3559.2
Ahmadi G 3514.4

Table 4: Means seed yield of 13 winter rapeseed genotypes studied in six locations

Location Grouping Mean yield (kg.h™?)
Zarghan A 4387.51
Hamadan A 4373.08
Esfahan B 3494.86
Khoy C 3242.96
Kermanshah C 3159.74
Karaj D 2986.71
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