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Table 1. Genotypic code, name, pedigree and origin of the tested winter rapeseed genotypes

eJLmi LY ¢l; oj?r_..:/ \.,L.A
No Code Name Pedigree Origin
1 Gl HW-92-1 Garou*GK Csenge (S6) T’r“;“
2 G2 BAL-92-1 SW102*ES Hydromel (S6) ;’r‘;;]‘
3 G3 BAL-92-3 ADV3*Anatol(S6) ;’r‘;;]‘
4 G4 BAL-92-4 HL2012*SW102 (S6) ;’r‘;;]‘
5 G5 BAL-92-6 HL3721*ES Kamilo (S6) ;’r‘;;]‘
6 G6 BAL-92-8 Triangle*Modena(S6) fr‘;;‘
7 G7 HW-92-2 ADV3*NK fair(S6) T’r‘;;]‘
8 G8 BAL-02-11 Triangle*ADV1(S6) T’r‘;;]‘
9 G9 HW-92-3 Zlatna*ES Hydromel (S6) T’r‘;;]‘
10 G10 Okapi as control - sl
France
11 Gl11 Ahmadi as control Geronimo x SW0756 T’r‘;;]‘
12 G12 Nima as control Okapi x Modena Idr‘;;}‘
13 G13 Nafis as control Orient x Modena fr‘;?]‘
Table 2. Agro-climatic characteristics of the environments studied in this research.
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§eason & Latitude (N)  Altitude (m) ~ (MM)  textUre njean seed yield (kg.ha')
Esf16 I"ﬁ"" 2015-2016 122 3437
sfahan o AN 0 nsr ilt-
S 51°40 32035 1545 oy
Esf17 Leio 2016-2017 138 3553
Isfahan
Hmdle  °**  2015.2016 241 4049
Hamedan 48°40° 35012 1758 Jand-
Ol oam
Hmd17 2016-2017 230 4698
Hamedan
Krjl6 TS 2015-2016 239 4165
Karal 50°54"  35°56° 1312 Loam-
. y
Krjl7 g 2016-2017 300 1809
Karaj
Kmie °L‘“L‘J§ . 2015-2016 I, 3079
ermansha o np o na- ilt-
s 47°26 34°08 1346 o
Krmi17 2016-2017 438 3954
Kermanshah
Khy16 S5 2015-2016 298 2955
Khoy 44°57°  38°34 1103 Clay-
Khy17 S5 2016-2017 281 3531
Khoy
Zrg16 ob5 2015-2016 305 4293
Zﬁ}rgh‘f‘” 52°42°  29° 4T 1596 Clay-
Zrgl7 L) 2016-2017 296 3482
Zarghan
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Table 3. Combined analysis of variance and Eberhart and Russell analysis of seed yield for rapeseed

[ Downloaded from pgr.lu.ac.ir on 2025-05-14 ]

genotypes
S kS e @l arys  Sluppseme Sl oSle (40)3) S Sl e g e
Source of variance Df Sum of squares Mean squares Total sum of squares (%)
S e pilioly 4 e
Combined analysis of variance
Loes ox
- 11 244581985.4 22234725.9 50.26
Environment (E)
e 0303 U1 24 21432554.7 893023.1
Replication/E
e 12 22785819.6 1898818.3"" 4.68
Genotype (G)
GxE 132 114305806 865953.1" 23.49
e 288 83534001.7 290048.9
Error
JS 467 486640257.4
Total
Joly 5 ool ol s
Eberhart and Russell analysis
Total 155 1.27E+08
G 12 7595273 632939.4™
E 11 81527328 7411575
GxE 132 38101935 288651
E+[GxE] 144 1.20E+08 830758.8™
E [Linear] 1 81527328 81527328
G x E [Linear] 12 3888071 324005.9"
OS5 S 130 34213865 263183.6™
Deviation from regression
Gl 10 1476388 147638.8"™
G2 10 2789659 278965.9™
G3 10 2973422 297342.2™
G4 10 3809784 380978.4™
G5 10 2098229 209822.9™
G6 10 1195936 119593.6™
G7 10 3573895 357389.5™
G8 10 1455898 145589.8™
G9 10 3573792 357379.2™
G10 10 1687022 168702.2"
G11 10 3481417 348141.7"
G12 10 3143153 314315.3™
G13 10 2955270 295527
Error 288 83534092 290048.9

[ DOR: 20.1001.1.23831367.1399.7.2.9.8 ]
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**: Significant at 0.01 probability level
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Table 4. Analysis of genotype x environment interaction using different nonparametric tests on 13 rapeseed genotypes
grown in 12 environments.

ooy lal Lg:\ﬂ a3 -8 ool
1sti 2
Statistics DF 2 statistic
Hildebrand 132 329.21™
Kubinger 132 276.70™
Laan-Kroon 132 200.42™

[ DOI: 10.52547/pgr.7.2.6]
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Table 5. Mean seed yield (kg h-1), mean and standard deviation for rank of seed yield of rapeseed genotypes
in six locations during two cropping years (2015-2017).

x5 el s s Sas Sl a5, Sle 5 lae Ol sl U O
S5 vy (JL&A)vaf}L:S) s Sas s Sas s Sas
Genotype Genotype Mean seed yield Mean rank Standard deviation Yield

code name (Kg h?h) of yield for rank of yield index ratio

Gl HW-92-1 3749 5.75 3.55 104.61

G2 BAL-92-1 3829 4.58 2.94 106.84

G3 BAL-92-3 3513 8.08 3.40 98.03

G4 BAL-92-4 3309 8.50 4.42 92.34

G5 BAL-92-6 3664 6.67 3.52 102.25

G6 BAL-92-8 3382 7.83 3.27 94.38

G7 HW-92-2 3375 8.33 3.89 94.17

G8 BAL-92-11 3681 6.58 3.68 102.71

G9 HW-92-3 3576 7.25 3.93 99.79

G10 Okapi 3506 8.00 3.19 97.84

Gl1 Ahmadi 3264 9.00 4.05 91.09

G12 Nima 3652 6.33 3.82 101.92

G13 Nafis 4086 4.08 2.78 114.02

Overall mean J oSk 3584 7.00 3.57
4.50 G4
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Figure 1. Distribution diagram of rapeseed genotypes based on mean and variance of rank on seed yield in
different environments.
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Table 6. Estimation of stability parameters using Eberhart and Russell method and rank sum index for

rapeseed genotypes

il S Sle — (RO PR P
A “’Jﬁw‘fﬁ" e S Sy 3 Gl TR e
i GUSa s o 5 58 Oy S T 2 5 o o SoHRE 0T
Genotype R T Deviation from > Yield-stability
code Mean seed yield Regression regression Shukila stability Statistic
(Kg.h?t coefficient variance
Gl 3749 1.36 147638.8 219898.0 7
G2 3829 0.99 278965.9 273588.2 7
G3 3513 0.93 297342.2 296803.3 15
G4 3309 0.89 380978.4 391986.5 25
G5 3664 1.36 209822.9 285896.3 11
G6 3382 0.68 119593.6 172600.4 12
G7 3375 1.06 357389.5 359942.0 20
G8 3681 0.68 145589.8 198883.8 7
G9 3576 0.94 357379.2 360478.9 17
G10 3506 0.90 168702.2 161231.1 10
Gl1 3264 0.83 348141.7 367347.6 25
G12 3652 1.28 314315.3 362467.4 17
G13 4086 1.12 295527.0 301339.7 9
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Figure 2. Distribution diagram of rapeseed genotypes based on seed yield and regression coefficient
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Table 7. Selection index of ideal rapeseed genotype based on non-parametric and parametric methods and
distance from ideal genotype (d+), non-ideal genotype (d-) and seed yield

55l d* ¢ SIIG jaxLi 4l 5 Sas

Genotype’s name SIIG index Seed yield
Gl 0.113 0.494 0.813 3749
G2 0.218 0.428 0.662 3829
G3 0.336 0.246 0.423 3513
G4 0.539 0.060 0.100 3309
G5 0.206 0.390 0.655 3664
G6 0.266 0.419 0.611 3382
G7 0.440 0.151 0.255 3375
G8 0.228 0.457 0.667 3681
G9 0.404 0.186 0.316 3576
G10 0.222 0.424 0.656 3506
Gl1 0.521 0.063 0.108 3264
G12 0.350 0.259 0.425 3652
G13 0.231 0.417 0.643 4086
Mean ols 0.487 3584

PC1=28.3%, PC2 = 18.6%, Sum = 45.9%
Transform = 0, Scaling = 1, Centering = 2, SWP =1
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Figure 3. Biplot view for simultaneous selection of yield and stability in rapeseed genotypes
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Abstract

The genotype x environment interaction is a major challenge in the study of quantitative characters
because it reduces yield stability in different environments and also it complicates the interpretation of
genetic experiments and makes predictions difficult. In this regard to analysis of genotype x
environment interaction and determine the yield stability of winter rapeseed genotypes in cold and mild
cold regions of the country, 9 lines and 4 cultivars were evaluated in a randomized complete block
design with three replications in six experimental field stations (Isfahan, Hamedan, Karaj, Kermanshah,
Khoy and Zarghan) during 2015-2017 growing seasons. Results of combined analysis of variance
indicated that the effects of environments, genotypes and genotype x environment interaction were
significant, suggesting that the genotypes responded differently in the studied environment conditions.
So, there was the possibility of stability analysis. The Nafis cultivar and BAL-92-1 line with seed yields
4086 and 3829 kg.h™, respectively, were better than overall mean and had lower ranks and rank variance
than others. According to the results of stability analysis using Eberhart and Russel method, the BAL-
92-1 line with higher seed yield than overall mean and regression coefficient equal one (bi=1) was
identified as the genotype with high general stability for all regions. Based on the simultaneous selection
method for yield and stability (YSi), the lines of HW-92-1, BAL-92-1, HW-92-1 and Nafis cultivar with
the lowest values were stable, whereas lines BAL-92-4, HW-92-2, HW-92-3 and Ahmadi cultivar with
highest values were unstable. Also, based on the SIIG index, the lines of HW-92-1, BAL-92-1, BAL-
92-6, BAL-92-11 and Nafis cultivar with having high SIIG value as well as higher seed yield that total
average were recognized as superior genotypes from the point of stability and seed yield. Finally, BAL-
92-1 line with high yield and broad adaptability was selected as superior line for supplementary studies
to introduce the new commercial cultivar in cold and mild cold regions of Iran.
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