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Fig. 1. Monthly meteorological data of the experimental site during 2013 - 2014.
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Table 1. Analysis of variance for seed yield and yield component of 102 different genotypes of rapeseed under non

stress and drought stress

Mean Squares Ol o (Sl
) e Wl 5138 33 ‘
dsys W0 (g5 Olad RS 1000 Grain 4ild 0 ySdos
i Silique.plant™! Grain.silique™! weight Grain yield
L
S.0.V o5 2olio df) Non stress  Stress stress Stress Non stress stress  Non stress stress
L sk 5 158.35™  205.8m 6.19%  0.44* 0.18™ 1.04* 49261™  155606"
Replication
g} 1160.54" . * s o *ox ok
¥ 101 % 809.05 19.73" 16.65 0.49 0.68 1251564** 962334
Genotypes
waald g 2 13587 121.6™ 13.13™ 0.07™ 0.08™ 0.66™ 914531 438574
Between controls
LenY o *
Between lines o8 118263 gopea 2005° 1715 050" 0.68"  1264629% 970644"
'0.1‘)'— el 1 528.9"  230.58™ 0.6 0.76™  0.001™ 0.71"" 866902  849774"
Control-line
> 10 24.7 147.42 0.73 0.20 0.12 47914 126757
Error
CV (%) (L) s o po 5.99 21.45 11.83  4.03 4.74  17.13 7.96 28.22

IS sire B 29 pac ¢ 10 zdaw ;o I cixe Dglis Y mhaw jo o cire Siglas oS S NS g

*, ** and ns : Significant at 5, 1% probability levels and not significant respectively.
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Table 2. Mean comparison for different rapeseed genotypes (99 doubled-haploid lines and 3 control genotypes) for seed
yield and yield components and tolerance and sensitivity indices.

39 (3 )95 Slod 30 &ils ooy

4ild H15 (39 4ild o Sloc
g s 1000 Grain Grain yield s ld
- Silique.plant™! Grain.silique! weight (g) (Kg.h') Indices”
G:;Z:;f;)e slt\ij::lsls Stress slt\i?sls Stress slt\i‘(::sls Stress sl:‘?sls Stress SSI STI

DH1 107.54 78.03 28.87 21.68 335 339 4304.4 2952.7 0.767  2.032
DH2 103.54 56.06 23.83 20.79 295 281 3018.7 2188.7 0.672  1.056
DH3 85.64 68.62 21.84 22.46 279 1.78 24353 1633.7 0.804 0.636
DH4 50.24 49.92 2276 18.88 3 1.83 2168.7 948.95 1.374  0.329
DH5 31.54 3192 2242 22.59 2 1.46 1064 507.93 1.277  0.086
DH6 109.54 39.92 22.6 2238 331 203 34332 1686.5 1.243  0.926
DH7 131.04 79.12 2492 25.86 335 283 45183 244338 1.122  1.765
DHS 80.38 80.72 2293 23.99 3.13  1.29 27247 948.26 1.593  0.413
DHY 127.87 36.72 19.02 18.92 32 217 3265.5 1949.8 0984 1.018
DH10 88.64 47.52 2292 23.02 276  1.89 2599.5 11624 1.350 0.483
DH11 28.9 2942 2312 22.67 291 171 1549.3 638.87 1.435  0.158
DH12 96.53  69.35 23.07 22.45 3.15  3.09 29452 1852.5 0.906 0.872
DH13 61.98 35.32 22.52 22.38 381 213 2610.1 1052.3 1.458 0.439
DH14 89.18  80.42 23.95 20.72 348 199 3155 2642.1 0.397 1.333
DH15 38.98 35.22 28.95 21.79 338 236 2171.6 1198.5 1.095 0.416
DH16 17.07 17.62 18.12 19.02 1.65 1.83 732.82 401.54 1.104  0.047
DH17 4497 36.72 24.85 22.71 225 2.53 14529 1019.2 0.729  0.237
DH18 105.01 96.92 21.67 20.72 1.9 1.9 2370.8 1737.9 0.652  0.659
DH19 73.59  30.02 24.17 23.02 285 1.63 2282.8 605.74 1.795  0.221
DH20 73.03  47.92 23.04 20.77 271 1.84 2306.3 1013.3 1.369 0.374
DH21 46.06 36.32 17.56 16.36 4.42 2 2243.5 72598 1.652  0.260
DH22 118.15 105.32 20.09 18.99 3.85 1.89 3784.5 2507.4 0.824  1.517
DH23 124.37 40.32 21.26 16.52 4.15 191 45429 1739.8 1.507  1.263
DH24 38.47 33.92 22.14 23.12 232 146 1361.7 547.16 1461 0.119
DH25 76.97 44.22 2417 22.92 1.1 1.33 1182.5 561.6 1.283  0.106
DH26 84.87 58.72 27.62 26.69 241 281 2466.8 1815 0.645 0.716
DH27 72.87 55.22 3142 304 33 1.9 3049.7 2177.3 0.699  1.061
DH28 30.02 24.62 18.27 18.52 2.83 193 1127.4 5545 1.241  0.100
DH29 4749 32.72 2459 18.1 327 347 2286.1 1568 0.767  0.573
DH30 62.97 43.02 21.74 20.82 375 1.61 2397.8 731.77 1.697  0.280
DH31 69.37 32.22 2242 2217 397 223 2589.1 1032.8 1.468 0.427
DH32 57.06 39.92 2295 18.25 3.18 143 2166  479.34 1.902  0.166
DH33 79.27 31.47 19.42 19.38 3.19 1.63 2543.7 532.65 1.931 0.217
DH34 55.02 32.12 26.17 23.25 396 2.68 2056.7 1341.9 0.849 0.441
DH35 78.33  56.62 26.09 23.32 2.62 139 2032.7 1466.9 0.680  0.477
DH36 101.43 79.72 24.06 19.14 2.8 1.32 2156.5 1303.2 0.967  0.449
DH37 135.18 88.52 28.06 28.05 2.85 1.82 3582.5 1927.7 1.128  1.104

LSD (5%) 20.12  37.14 10.12  5.43 1.8 1.4 851.03 1102.6 - -

(STI) 5 @y Jozg atlis 5 (SSI) 25 4 Sl Lol #
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PLIRSE JYCIRE Y 5o &ilo olows 614138 039 &l o,5kos
Gy R gl 1000 Grain Grain yield basls
- Silique.plant! Grainsilique™! weight (g) (Kg.h') Indices”
P Non Non Non Non
Genotype stress  Stress stress Stress stress  Stress stress  Stress SSI STI

DH38 82.72 6542 22.08 22.95 3.64 3.14 2405.1 1730.9 0.685  0.665
DH39 55.55 3598 27.81 2547 329 054 1900 279.59 2.083  0.085
DHA40 49.56 25.5 26.94 25.65 3.8 1.3 21425 611.04 1.746  0.209
DH41 83.09 66.97 20.54 17.05 326 0.89 22513 719.8 1.662  0.259
DH42 124.93  48.52 25.04 23.31 2.64 0.89 2821.5 9493 1.621  0.428
DHA43 64.52  35.13 21.1 17.14 124  0.34 736.35 172 1.872  0.020
DH44 134.61 60.87 26.95 20.55 242 0091 3032.2 9482 1.679  0.460
DH45 93.88  34.75 20.51 17.08 346 142 2447  547.85 1.896 0.214
DH46 58.41 11.53 28.35 20.84 3.1 1.42 1939.1 229.1 2.154 0.071
DH47 81.58 5433 2295 21.64 1.14  0.74 1021.1 616.42 0.968 0.101
DH48 155.88 64.69 28.05 24.54 232 0091 3559.5 1966.6 1.093 1.119
DH49 105.68 41.62 26.95 24.84 3.1 1.65 2978.7 1963.1 0.833 0935
DHS50 88.38 37.42 23.25 20.54 334 1.84 2506.5 980.3 1.487 0.393
DHS51 162.68 147.62 2524 24.44 269 1.72 3914.9 3003.1 0.569 1.879
DHS52 39.28  23.57 2538 23.54 3.6 3 1357.1 883 0.853  0.192
DHS53 13498 133.12 27.51 24.64 344 284 45152 41144 0.217 2970
DH54 90.35 39.79 22.18 21.55 3.18 098 2318.2 871.82 1.524 0323
DHS55 97.6 57.12 21.65 21.34 344 1.71 2409.5 1466.3 0.956 0.565
DH56 63.02 25.85 20.75 18.57 2.88  2.64 1617.4 967.5 0.982  0.250
DH57 65.61 47.77 2445 24.14 3.85 271 2141.1 1300.7 0.959  0.445
DHS58 106.18  56.67 21.15 19.34 3.9 2.84 2975.1 1935.8 0.853  0.921
DH59 52.18  29.36 2475 24.42 3.74 334 2054.7 1226.1 0.985 0.403
DH60 5139 2212 21.38 1945 33 1.6 1485.1 433.71 1.729  0.103
DHé61 69.18 54.13 1495 104 2.05 0.54 1000.6 138.66 2.104 0.022
DH62 67.58 34.92 22.08 20 4.4 3.52 2304.4 1525.8 0.825 0.562
DH63 73.63  37.12 2535 22.84 4.44 393 2681.2 1619.5 0.967 0.694
DHo64 81.18 24.12 28.15 25.89 2.84 255 2326.7 1319 1.058  0.491
DH65 41.18  26.23 2228 18.34 3.64 226 1266.7 895.8 0.715  0.181
DH66 33.18 8.13 23.75 19.84 4.69 3.88 1317.8 527.72 1.465 0.111
DHe67 1596  27.67 18.63 12.34 237 0.24 563.23 130.56 1.876  0.012
DH68 68.2 45.52 23.03 20.84 34 234 24129 1757.5 0.664 0.678
DH69 63.68 34.47 28.3 20.65 32 1.29 2403.6 7154 1.716  0.275
DH70 82.13  37.36 25.63 21.64 234  1.17 22829 787.09 1.601  0.287
DH71 50.96  45.66 29.25 22.29 3.69 272 2306.3 1915.9 0.413  0.706
DH72 108.09 81.96 2526 199 2.67 235 2993.1 2048.4 0.771  0.980
DH73 67.13  66.96 29.78 18.18 241 1.14 2271.7 1266 1.081 0.460
DH74 60.95  53.66 7.13  3.68 1.64 044 374.14 1149 1.693  0.007
DH75 117.36  119.42 23.75 18.23 251  1.89 2857.2 2028.8 0.708  0.927
DH76 106.67 63.42 538 243 1.59 1.14 429.78 150.65 1.586 0.010

LSD (5%) 20.12  37.14 10.12 543 1.8 1.4 851.03 1102.6 - -
(STI) 25 & Joos jaslis 5 (SSI) 2 & Conslis a3l #
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Table 2. Continued

alsl .Y Jous

PLIRSE SYCINEY PR HERIREY 15 418 039 il o Shoe
a9 g 1000 Grain Grain yield bl
- Silique.plant™! Grain.silique™! weight (g) (Kg.h') Indices”
S Non Non Non Non
Genotype stress  Stress stress Stress stress  Stress stress  Stress SSI STI
DH77 148.96 105.23 243 22.04 221 236 33139 2693.9 0.457 1427
DH78 66.96 61.66 31.63 29.44 33 2.44 3144.8 2761.8 0.297  1.388
DH79 106.63 107.58 23.1 18.54 381 284 3767.2 3097.9 0.434 1.866
DHS80 36.16 31.86 25.63 19.64 3.69 324 21034 1143.8 1.114  0.385
DHS81 53.96 37.07 31.02 19.06 32 0.94 2260.9 593.05 1.802 0.214
DHS2 74.19  79.36 2831 17.89 1.86 234 2100.2 1697.2 0.469  0.570
DHS3 76.46  70.96 30.8 21.13 3.15 285 3111.4 23139 0.626  1.151
DHS84 108.29 111.04 28.87 20.79 331 294 4154 3650.6 0.296 2424
DHS85 85.29  98.46 28.3 23.59 325 2.64 32233 31259 0.074 1.611
DHS86 128.29 143.96 22 16.89 285 224 3251.6 3044.7 0.155 1.583
DHS87 120.29 138.46 27.63 21.71 326 2.16 45412 3842.8 0.376  2.790
DHS8 111.46 91.52 239 2253 2.61 2.1 29494 2018.2 0.771  0.952
DHS89 121.79  68.96 30.53 24.09 269 24 4288.9 2261.7 1.155 1.551
DH90 121.89 53.66 24.13 17.68 243 194 3050.2 1691.2 1.088  0.825
DH91 66.72  59.66 23.03 21.54 2.9 2.6 2369.9 1626.1 0.767 0.616
DH92 97.69  64.66 28.03 18.44 336 3.03 3869.8 2807.1 0.671 1.736
DH93 125.29 130.66 28.73 23.94 2.68 0.34 41209 2739 0.819  1.804
DHY94 16.29 29.5 19.23 16.04 273  0.64 673.26 283.96 1.412  0.031
DH95 66.59 51.66 28.76 25.24 2.93 23 2690.6 2035.8 0.594 0.876
DH96 29.29  37.76 28.33 25.54 29 221 15574 13134 0.383  0.327
DH97 33.46 45.28 24.03 20.5 415 3.03 2055.6 1504.5 0.655 0.494
DH98 40.29 38.16 27.63 16.34 346 298 2096.3 1246.1 0.991 0.418
DH99 60.15 35.66 28.83 24.54 237 0.24 2274 1387.2 0.953  0.504
H401 123.22  67.88 29.60 25.36 371 327 5097.8 3086.7 0.964 2515
RGS 86.66 61.75 25.58 22.85 2.81 1.99 2557.8 1878.5 0.649  0.768
H420 9533 57.10 29.67 22.67 273 2.10 3491.6 2376.1 0.780  1.326
LSD (5%) 20.12 37.14 10.12 543 1.8 1.4 851.03 1102.6 - -
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Table 3. The results of stepwise regression for seed yield as dependent variable and other traits as

independent variables in normal conditions.
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Table 4. The results of stepwise regression for seed yield as dependent variable and other traits as

independent variables in drought stress conditions
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Fig. 2. Cluster analysis dendrograms according to UPGMA for 99 doubled-haploid lines with control treatment under
normal condition.
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Fig. 2. Cluster analysis dendrograms according to UPGMA for 99 doubled-haploid lines with control treatment under
stress condition.
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Abstract
This study aims to evaluate the yield and yield components of 99 doubled haploid lines of rapeseed. It

was performed at Ramin Agriculture and Natural Resources University in Khuzestan in two moisture
conditions (normal irrigation conditions and drought stress after flowering) in the form of an Augment
design with three controls (Hayola 401, Hayola 420, and RGS003) in six replications during the period
0f 2014-2015 crop year. The results showed that there was a significant difference between the studied
genotypes for the number of siliques per plant, number of seeds per silique and seed yield in both
conditions. Drought stress in the flowering stage reduced seed yield and yield components. The results
of this study also suggested that there is a great variety between the doubled haploid lines of the studied
rapeseeds in terms of yield traits and yield components that can be used to improve and modify the
rapeseed yield. According to the results of stepwise regression, the trait of the number of siliques per
plant in non-stress condition and the trait of 1000-seed weight in drought stress condition can be used
as a criterion for selecting and improving superior lines. The results of cluster analysis in both stress and
non-stress conditions divided the studied genotypes into 4 groups. According to the stress sensitivity
index (SSI) and stress tolerance index (STI), lines 53, 87, and 84 had a high value of STI and a low
value of SSI. Therefore, these lines can be used in future plant breeding programs. Lines 85 and 53 also
had the lowest yield reduction among high yield lines under drought stress condition and are introduced
as compatible, high yield lines under drought stress condition. It is recommended to use these lines in
rapeseed breeding programs due to the high diversity among the studied lines.
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