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Abstract

Introduction

Oilseed rape is the third most important oil crop in the world after oil palm and soybean. The
world's oilseed rape production was 4.6 million tons in 2018-2019 and has the ability to
compensate for the lack of edible oil in Iran (containing 40-45% oil). The production of this crop
is mainly done by using two zero cultivars with a low level of glucosinolate in the feed and the
absence of Erucic acid in the oil. Two types of oilseed rape are cultivated in Iran, spring and
autumn. Spring type is cultivated in warm regions of the Caspian Sea coast and southern regions
of the country and its autumn type is mostly cultivated in cold and mild cold regions.

Materials and Methods

In this study 16 rapeseed mutant lines obtained through Gama radiation of three rapeseed
cultivars Talaye, Zarfam and Express with 800, 900 and 1200 gray dose rates, followed by 7 selfing
generation, are compared during two years for earliness, seed and oil yield and other important
agronomic traits in four regions Karaj, Kermanshah, Esfahan and Zarghan with three check
varieties. The oil content of rapeseed varieties and lines were determined by NMR (nuclear
magnetic resonance) at chemic laboratory of Oilseed Crops Research Department of Seed and
Plant Improvement Institute. Finally, the highest yield early maturity lines were defined. Each

& 2021 The Awthor(s). Publizhed by Shahid Chemrsn University of Ahvar This iz an opsn-access articls distributed
@ umder the terms of the Creative Commons Attribution Licenes (hittp://creativecommons. oo/ liceneseby/4. 00, which
oy

permits untestrictad usa, distribution, and reproduction in any medivm, providad the orginal wod iz properdy cited.


http://plantproduction.scu.ac.ir/
https://dx.doi.org/10.22055/ppd.2021.33627.1912
https://orcid.org/0000-0001-7333-9660

Ahmadi et al.: Evaluation of Adaptation and Sustainabilit ... 346

treatment was sown in plot with four rows, four meters lenght and 30 cm between row distances.
The experimental field was prepared in late summer and chemical fertilizer were given to it. The
sowing experiment were planned for late week of September until the first week of October.At the
end of each cropping year, the yield of each plot was harvested separately and the statistical
calculations were carried out after the gathering of two years results by GGE biplot method.

Results and Discussion

Results of combined ANOVA showed that main effects of year and genotype, interaction of
location xgenotype; year x location, and interaction of year, location and genotype had
significant effects on grain yield. The genotypes showed the highest and the lowest grain yield in
Kermanshah 4016 kg/ha and Zarghan 2886 kg/ha stations, respectively. Line T-900-4 produced
the highest grain yield 3840 kg/ha in all locations. To study the interaction of genotypes and
environments, GGE biplot method was used. Based on the polygonal graphs related to genotypes,
line Z-800-6, Z-900-7, Okapi and Z-800-3 produced the highest yield in Karaj, Zarghan,
Kermanshah and Esfahan, respectively. Regarding the imaginary ideal genotype graph and biplot
of genotypes and environments and seed yield ranking, line Z-900-7 were identified as the best
genotypes due to its higher yield and stability.

Conclusion

In Iran, 70% of rapeseed production is done in warm regions and only 30% in cold regions.
Therefore, breeding cold-tolerant cultivars by using mutations will increase rapeseed cultivation
in the cold region of Iran.
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Table 1. Geographical and climatic characteristics of experimental locations

Locations Maxtemp Mintemp Annual rainfall Altitude Longitude Latitude

©) ©) (mm) (m)

Karaj (Mohamad Shahr) 42 -10 208 1300 5058°E 3549°N
Zarghan 41 -8 121 1590 52.71°E 29.76°N
Kermanshah (Eslam Abad Gharb) 42 -9 213 1346  46.52°E 34.12°N
Esfahan (Kabota Abad) 43 -11 63 1540 5140°E 3239°N

Table2. Characteristics of studied cultivars and lines

Number  Lines and cultivars Seed oil (%) Number Lines and cultivars Seed oil (%)
Gl Zarfam 42.8 G12 T-800-6 43.5
G2 Z-800-3 42.4 G13 T-900-4 42.1
G3 Z-800-6 42.7 G14 T-900-5 41.3
G4 Z-900-3 42 G15 T-1200-1 42
G5 Z-900-6 43.1 G16 Express 42
G6 Z-900-7 43.9 G17 Exp-800-1 44.1
G7 Z-900-8 43.3 G18 Exp-800-3 43.5
G8 Z-900-9 43.3 G19 Exp-900-1 39.7
G9 Z-900-10 41.1 C1 Okapi 40.3
G10 Talayeh 42.5 C2 Ahmadi 40
G1l1 T-800-1 42.8 C3 ES Neptune 40.6
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Table 3. Combine analysis of variance for grain yield of winter oilseed rape mutants in four locations

in two years from 2015-16 to 2016-17

Source of variation df Mean of Squares
place 3 31659324 .4**
year 1 123163.0™
Place x year 3 65987809.9**
Block (place x year) (E1) 16 1155901.5
Genotype 21 1920616.0**
Genotype x place 21 547640.0"™
Genotype x year 63 1829666.5**
Genotype x place x year 63 1118339.8**
(E2) Genotype x block (place xyear) 336 421293.3
C.V. (%) 19.41

ns, * and **: none Significant, Significant at 5% and 1% levels of probability, respectively.

Table 4. Comparison of grain yield mean (Kg/ha) in different location using LSD Test in 2015-16 and

2016-17
No. Genotypes - Location
Karaj Esfahan Kermanshah Zarghan
1 Zarfam 3370 3734 3393 2826
2 Z-800-3 3226 3959 3601 3475
3 Z-800-6 4793 3894 3351 2624
4 Z-900-3 4018 2394 3245 3041
5 Z-900-6 2863 2698 3621 3664
6 Z-900-7 4000 3334 3935 3759
7 Z-900-8 4119 2695 4052 3018
8 Z-900-9 3843 2786 3953 2646
9 Z-900-10 3552 2767 3657 2939
10 Talayeh 3014 2885 3934 2516
11 T-800-1 3039 1868 3686 2536
12 T-800-6 3439 3700 4298 2997
13 T-900-4 3555 4211 4636 2959
14 T-900-5 3062 3320 3628 3100
15 T-1200-1 3633 2943 3903 3249
16 Express 3468 3556 4663 2716
17 Exp-800-1 3514 3486 4417 2890
18 Exp-800-3 3480 3250 4935 2253
19 Exp-900-1 3937 2161 4097 2347
20 Okapi 1929 2879 4628 2763
21 Ahmadi 2227 2772 4018 2356
22 ES Neptune 1952 2973 4707 2832
Mean 3365 3103 4016 2886
LSD 5% 675.82 937.16 989.24 1117.7

Means followed by similar letters in each column are not significantly different at 5% probability level-using LSD Test.
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Figure 1. GGE biplot graph regarding the grain yield of 22 winter cultivars and mutants of oilseed
rape studied in four regions
A: The determination of the status of lines and their location, as well as location means used to classify lines
based on the mean yield and stability
B: Polygon representation to determine the genotypic reaction of cultivars to the regions. Karaj: KAR,
Zarghan: ZAR, Kermanshah: KER, Esfahan: ESF

Fiodel TPC T+ 0% PO+ 22% Sum = 0% 708 |MOGeTT PC T+ 50% PC 2 + 22% Sum = 12%
18321 ¥ A
i 1731 :
1374+
154
916
o o
O s o S+
o o
0 0 T T———
; a KAR
c: ¢
¢ i e
0 577 H
¢
916 et €
154 :
T T 1 T I T T T T I T T
82 AY4 916 48 0 48 916 13 18R 20 2748 M54 50 7 M54 1731 208 885 U2 40
Pcl Pcl

Figure 2. GGE biplot graph regarding the grain yield of 22 winter cultivars and mutants of oilseed
rape studied in four regions
A: Location’s vector to determine the relation among regions
B: The comparison of the cultivars based on the ideal genotype. Karaj: KAR, Zarghan: ZAR, Kermanshah:
KER, Esfahan: ESF
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Figure 3. Comparison chart of mean and variance of yield rank of cultivars and mutants

Table 5. Ranking comparison of two-year average of grain yield in different regions

. o 5 T X
S X % X S X g X 2 % _:éts £
No. 2 S = 5 S S S=2= § § - = 8
o < [ c
g = 5 F s © E> 5 8§ g 8
] Y a Q ﬁ > > g
Gl Zarfam 14 3370 4 3734 20 3393 13 2826 3330.8 128 43.6
G2 Z-800-3 15 3226 2 3959 19 3601 3 3475 3565.3 9.8 72.9
G3 Z-800-6 1 4792 3 3894 21 3351 17 2624 36655 105 99.7
G4 Z-900-3 3 4018 20 2394 22 3245 6 3041 31745 128 929
G5 Z-900-6 19 2863 18 2698 18 3621 2 3664 32115 143 66.9
G6 Z-900-7 4 4000 8 3334 12 3935 1 3759 37570 6.3 229
G7 Z-900-8 2 4119 19 2695 9 4052 7 3018 34710 9.3 50.9
G8 Z-900-9 6 3843 15 2786 11 3953 16 2646 3307.0 120 20.7
G9 Z-900-10 9 3552 17 2767 16 3657 10 2939 3228.8 13.0 16.7
G10 Talayeh 18 3014 13 2885 13 3934 19 2516 3087.3 15.8 10.3
G11 T-800-1 17 3039 22 1868 15 3686 18 2536 2782.3 18.0 8.7
G12 T-800-6 13 3439 5 3700 7 4298 8 2997 36085 8.3 11.6
G13 T-900-4 8 3555 1 4211 4 4636 9 2959 3840.3 55 13.7
G14 T-900-5 16 3063 9 3320 17 3628 5 3100 32775 118 329
G15 T-1200-1 7 3633 12 2943 14 3903 4 3249 34320 9.3 209
G16 Express 12 3468 6 3556 3 4663 15 2716 3600.8 9.0 30.0
G17 Exp-800-1 10 3514 7 3486 6 4417 11 2890 3576.8 85 5.7
G18 Exp-800-3 11 3480 10 3250 1 4935 22 2253 34795 110 74.0
G19 Exp-900-1 5 3937 21 2161 8 4097 21 2347 31355 138 71.6
G20 Okapi 22 1929 14 2879 5 4628 14 2763 3049.8 138 48.3
G21 Ahmadi 20 2227 16 2772 10 4018 20 2356 2843.3 165 22.3
G22  ES Neptune 21 1952 11 2973 2 4707 12 2832 3116.0 115 60.3
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