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Article Info ABSTRACT
Article type: In order to evaluate the tolerance of rapeseed genotypes to heat stress, an
Research Article experiment was carried out in the two crop years of 2018-2019 and 2019-2020 in

the experimental farm of Shahid Chamran, University of Ahvaz, Ahvaz. The
experiment was conducted as a combine analysis in the frame of a randomized
complete block design with three replications in two conventional sowing dates
(normal conditions) and delayed planting dates (stress conditions) on 9 rapeseed
genotypes (including 8 hybrids and one free-pollinating variety). The results of

Atrticle history: combine analysis of variance showed that the seed yield of the genotypes differed
Received: August 05, 2022 with each other at the probability level of 1%. Also, there was a significant
Received in revised form: difference between the environments (conventional and delayed cultivation) in
November 16, 2022 both years and the year effects. The average yield of genotypes under normal and
Accepted: November 29, 2022  stress conditions in the first year was estimated as 3.467 and 1.667 tons per
Published online: April 28, hectare and in the second year as 3.358 and 1.687 tons per hectare, respectively.
2023 The increase in yield under normal conditions in the first year compared to the

second year was due to more rainfall and more suitable temperature in the first
months of cultivation. In this experiment, the stress intensity was estimated at
0.51 in the first year and 0.46 in the second year, which indicated high stress
intensity during two years. The delay in planting followed by heat stress caused a
48% decrease in yield per unit area in average. The results of the analysis of
indices based on grain yield showed that harmonic mean indices, stress tolerance
index, geometric mean productivity, and average productivity are the best indices
in assessing heat tolerance in rapeseed. And these four indicators had a positive
and significant correlation with performance in both normal and stressful

Keywords: conditions. Drawing a three-dimensional diagram based on grain yield under

Canola, stress and normal conditions and the selected indices showed that Hayola 50 and

delayed cultivation, Hayola 61 hybrids are more heat tolerant than other cultivars and hybrids and

hybrid, have higher yield stability under heat stress conditions. Therefore, for areas with

tolerance index, heat stress at the end of the growing season, Hayola 50 and Hayola 61 hybrids are

yield. more suitable than other hybrids and are recommended for cultivation in those
areas.
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Genotype YP YS TOL MP GMP STI Yi YSI HM SSI DTRN DTRS
Hayola50 3852.64 1833.98  2018.66  2843.31  2658.13 0.58 1.08 0.47 2485.01 1.00 151.33 117.33
Hayola4815  3143.33 1500.25  1643.08  2123.79  2171.58 0.39 0.89 0.47 2031.09 1.00 138.33 105.66
Hayola401  3631.66 1684.39 194727  2658.02  2473.28 0.49 1.00 0.46 2301.38 1.03 149.66 113.33
Hayola61 3763.33 1949.91 181342  2856.62  2708.90 0.61 1.16 0.51 2568.82 0.92 158 119.33
Rgs003 3253.33 1609.74 154359 248153  2358.46 0.46 1.02 0.52 2241.49 091 156 123
Salsa 3079.66 1505.13 157453 229239  2152.97 0.38 0.90 0.48 2022.02 0.98 167.33 140.33
Drago 3550.00 1662.50  1887.50  2606.25  2429.37 0.49 1.04 0.46 2264.50 1.02 155 119.33
Traper 3429.66 157489  1854.78 250227  2324.07 0.44 0.94 0.45 2158.57 1.04 152.66 123
Agamax 3500.00 1589.89  1910.11 254494  2358.94 0.46 0.95 0.45 2186.53 1.05 152.33 123.66

Average 3467.08 1667.85
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Genotype YP YS TOL MP GMP STI YI YSI HM SSI DTRN DTRS
Hayola50 3802.06 1913.33 1888.73 2857.69 2697.14 0.64 1.13 0.50 2545.61 0.99 147.30 131.60
Hayola4815  2835.55 1424.73 1410.82 2130.14 2009.94 0.35 0.84 0.50 1896.53 1.00 134.66 120.33
Hayola401 3506.66 1774.73 1731.93 2640.69 2494.66 0.55 1.05 0.50 2356.71 0.99 146.33 135.66

Hayola6l  3693.22  2015.14  1678.08  2854.18  2728.08 0.66 1.19 0.54 2607.53 091 152.00 139
Rgs003 3190.11  1629.66  1560.45  2409.88  2280.08 0.46 0.96 0.51 2157.27 0.98 151.00 138.33
Salsa 2956.66  1529.66 1427 224316  2126.66 0.40 0.90 0.51 2016.21 0.97 161.66 138.66
Drago 3347.00  1720.66  1626.34  2533.83  2399.80 0.51 1.01 0.51 2272.86 0.97 156.66 132.33

Traper 3393.33 1662.56 1730.77 2527.94 2375.20 0.50 0.98 0.48 2231.70 1.02 146.66 128
Agamax 3453.89  1516.33 193756  2485.11  2288.50 0.46 0.89 0.43 2107.44 1.12 149 130.33

Average 3353.16 1687.42
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TOL MP GMP STI Y1 YSI HM SS|
First YP 0.812" 0.911" 0.794" 0.805™ 0.377™ -0.425" 0.654" 0.425™
Year

YS -0.235™ 0.726™ 0.863" 0.852" 1~ 0.676" 0.947" -0.676

Second YP 0.935" 0.964" 0.910" 0.910 0.433"™ -0.745 0.818™ 0.745™

year
YS 0.086"™ 0.658" 0.767" 0.767" 1~ 0.273" 0.872" -0.273"™
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Components Eigenvalue Variance (%) Total TOL MP GMP STI Yl

First year

PC1 6.29 62.93 -0.1 0.91 0.98 0.97 0.94
PC2 3.70 99.94 0.99 0.40 0.19 0.21 -0.33
Second year

PC1 6.87 68.72 -0.81 1 0.98 0.98 0.65
PC2 3.11 99.90 0.58 0.008 0.16 0.16 -0.45
Components Eigenvalue Total Variance (%) YSI HM SSI YS YP
First year

PC1 6.29 62.93 0.39 0.1 -0.39 0.94 0.66
PC2 3.70 99.94 -0.91 -0.01 0.91 -0.33 0.74
Second year

PC1 6.87 68.72 0.55 0.94 -0.55 0.85 0.96
PC2 3.11 99.90 -0.83 0.34 0.83 -0.35 -0.25

G5 & oo sl ST sy90 10 ookt 353k GMP 159010 (35lks tMP (s sl TOL (s Ly 5 s 3,8kes :Y'S ¢ anls Ll 5o als ,Shos :YP
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