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Article Info ABSTRACT

Article type: Background and Objectives: Rapeseed (B. napus. L) is the most
Full Length Research Paper  jmportant and most cultivated area among other oil crops in lran. Two
types of it, spring and winter, are cultivated in the country. More than 70%
of rapeseed is cultivated in semi-hot and tropical regions and only 30% in
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Revised: 06.21.2021 90% of the country on oil imports and the importance of producing
Accepted: 07.09.2021 oilseeds, it seems necessary to pay attention to the appropriate cultivars in

semi cold and cold regions and use the existing potential to develop its
oilseed cultivation. Therefore, in this study, the stability of rapeseed winter
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Mutant, mutant lines was investigated.

Stability, ) ) )
Three-dimensional diagram, Materials and Methods: In this study, three Rapeseed cultivars named
Winter rapeseed Zarfam, Talaieh and Express, along with 16 mutant lines, were obtained

from irradiating the above cultivars with intensities of 800-900-1200 g of
gamma-ray and, after seven generations, were salved. Along with three
commercial cultivars, Okapi, Ahmadi and ES Neptune, they were planted
in a randomized complete block design with three replications. This
experiment was carried out in four research stations (Karaj, Zarghan,
Kermanshah and Isfahan) during the two crop years of 2015-2016 and
2016-2017. In the combined analysis, the effect of environment (year
composition on location) was considered random, and the effect of
genotype was fixed. The stability of the lines was performed by AMMI
method, Stability value (ASV) statistics and other stability methods include
SO NP etc.

Results: The Combined analysis of data showed that the effect of
genotype, environment and genotype x environment interaction were
significant at the 1% level probability and explained 7.5, 55.3 and 37.0% of
the total variance of the data, respectively. In this study, genotype x
environment interaction was divided into four components, which
accounted for 36.7, 23.6, 16.5, and 9.7% of the total interaction squares,
respectively. This study's results showed a high genetic diversity between
mutant lines evaluated in terms of grain yield. G13 (T-900-4) lines,
followed by G6 (Z-900-7), and G3 (Z-800-6) were superior to other lines in
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grain yield, averaging 3840, 3757 and 3665 kg/ha, respectively. In the
biplot diagram of grain yield and ASV index, lines G3, G6, G2, G18 and
G7 had the highest yield and the lowest number for ASV, which were
identified as stable lines.

Conclusion: The results of the Three-dimensional graph of the mean rank
of stability statistics (Ar) and standard deviation of rankings (SD), and
mean yield showed that lines G6 (Z-900-7), G2 (Z-800-3), G12 (T-800-6)
and G15 (T-1200-1) were stable line with higher-than-average yield and
control cultivars of the region and were identified as stable lines.

Cite this article; Ahmadi, Mehrzad, Omidi, Mansoor, Shah Nejat Bushehri, Ali Akbar, Amirbakhtiar,
Nazanin. 2023. Evaluation of yield stability of promising winter rapeseed lines in cold and
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Table 1. Agro-climatic of studied environments.

i . . i Sa,L L [
e Lok T o e < .
- . . Gonon) S e o -
(adds 4 ,5) (ai3> 4 3) Altitude . d
Latitude Longitude (m Annual Min Max Location Code
9 rainfall (mm)  temp (C) temp (C)
3549° N 50 58° E 1300 300 -5 43 _(’@‘; o) o E1
Karaj (Mohamad Shahr)
LT 5 58) Olgaws!
3239°N 51.40° E 1540 138 -6 44 (L1 55) et E2

Esfahan (Kabota Abad)

(% sbledad) oLl S
34.12° N 46.52°E 1346 468 -9 40 Kermanshah E3
(Eslam Abad Gharb)
Oy
29.76° N 52.71° E 1590 305 -7 41 > E4
Zarghan
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Table 2. Characteristics of studied cultivars and lines.

OE 3y oy lacn¥ el oles oEss Aoy LYol ol
Seed oil (%) Names of lines Number Seed oil (%) Names of lines Number
435 T-800-6 G12 42.8 Zarfam Gl
421 T-900-4 G13 42.4 Z-800-3 G2
41.3 T-900-5 G14 42.7 Z-800-6 G3
42 T-1200-1 G15 42 Z-900-3 G4
42 Express G16 43.1 Z-900-6 G5
441 Exp-800-1 G17 43.9 Z-900-7 G6
435 Exp-800-3 G18 43.3 Z-900-8 G7
39.7 Exp-900-1 G19 43.3 Z-900-9 G8
40.3 Okapi C1 41.1 Z-900-10 G9
40 Ahmadi Cc2 425 Talayeh G10
40.6 ES Neptune C3 42.8 T-800-1 G11
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Table 3. Analysis of variance of AMMI model for seed yield of winter rapeseed lines in four locations and two

crop years.
£l >)§.LQ.:«
Slas o 5 Sle (o 3) Dolas o f saes Slay o ¢ some @bl a3 Sl e
Mean squares Sum of Squares (%) Sum of Squares df S.0v
Lo
3038462 531730813 175 -
Treatment
1920616 7.58 40332938 21 e
Genotype
*ok .E.N
42024719 55.32 294173034 7 o
Environment
o baes X L5 55
1341666 37.09 197224842 147 i
Genotype x Environment
ok l w 5
2680202 36.69 72365453 27 Sl e
IPCA1
ExY f}) A_ﬂ}a
1865414 23.64 46635352 25
IPCA2
1419148 16.55 32640412 23
IPCA3
*k 4.& 3
907968 9.67 19067328 21 el e
IPCA4
ht 5 o Lﬂ ‘b
519927 13.44 26516296 51 () bl 2
Residual (Noise)
ol pliol sl
421293 141554504 336
Pooled error
1312675 691779741 527 JS

Total

*and ** Significant at the 0.05 and 0.01 levels, respectively
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Table 4. ASV of AMMI method and the values of first and second main components in rapeseed lines.

ASV cauas, ol syl £33 adlze sl add 3o <l s Ses Sk 55 osled
Rank of ASV ASV IPCA2 IPCA1 Mean grain yield (Kg/ha) Genotype Number
13 18.21 16.79 -4.54 3330.8 Gl
2 5.32 -1.83 3.22 3565.3 G2
10 13.67 -12.86 -2.98 3665.5 G3
3 7.68 4.79 3.87 31745 G4
9 13.21 6.47 7.42 32115 G5
8 11.62 11.54 0.88 3757.0 G6
5 8.28 -0.35 -5.33 3471.0 G7
6 11.19 -3.98 6.74 3307.0 G8
1 5.27 -0.95 3.34 3228.8 G9
14 19.64 -14.77 8.34 3087.3 G10
18 26.61 -21.38 -10.21 2782.3 G1l1
16 22.04 22.03 0.47 3608.5 G12
21 39.64 -2.45 25.50 3840.3 G13
17 22.67 -0.24 14.61 32775 Gl4
22 40.89 -1.92 26.32 3432.0 G15
20 38.57 8.88 -24.19 3600.8 G16
19 30.14 -3.10 -19.32 3576.8 G17
4 8.03 7.60 1.68 3479.5 G18
11 14.52 5.3 -8.71 31355 G19
15 20.49 -10.47 -11.35 3049.8 G20
12 15.37 -8.26 -8.35 28433 G21
7 1151 -0.85 -7.40 3116.0 G22
18.4 3342.8 J ol

Total average
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Fig. 2a. Biplot of mean grain yield of rapeseed lines, environments and values of their first main principal
component (AMMI1).
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Fig. 3. Graphical view of correlation coefficients between grain yield and parametric and non-parametric
stability statistics in the 22 winter rapeseed lines.Y, grain yield; S ®, Nassar and Huehn’s and Huehn’s
stability statistics; NP, Thennarasu’s stability statistics; Wi, Wricke’s ecovalence; 6%, Shukla’s stability
variance; bi, regression coefficient; S2d;, deviation from regression; CV, coefficient of variance; 0(i),
GE variance component; 0;, mean variance component; ASV, AMMI’s stability values; KR Kang’s sum
of ranks; SR, sum of ranks ASR, average of sum of ranks; SD, standard deviation.
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