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ABSTRACT

Due to having spring and autumn genotypes and adaptation to weather conditions, rapeseed is considered
as a point hope to provide edible oil of country. Two separate experiments were set up as split-plot in a
RCBD design with three replications in two fall and winter seasons during two years (2014-2015 and
2015-2016) at the research field of Seed and Plant Improvement Institute to investigate the effect of
sowing season and date on the quantitative and qualitative yields of rapeseed genotypes in Karaj, Iran. In
this study, the main plots were sowing dates (7, 17, and 27 October in fall sowing and 9 and 19 February,
and 1 March in winter sowings) and sub-plots consisted of genotypes (RGS003, Dalgan, Zaboll0,
Hyola401, and Hyola4815?. Rapeseed genotypes grain and oil yields were 4330 and 1840 kg ha'! in fall
sowing, respectively, while these traits were decreased 43.3 and 46.6% respectively, when rapeseed

enotypes were planted in winter season. The highest grain and oil g/ields (5033 and 2202 kg ha)

elonged to 7 October sowing date in fall sowing, while 9 February had the highest grain and oil yields
(2996 and 1248 kg ha?) in winter sowing. In general, the Dalgan genotP/pe is recommended for
cultivation due to suitable agronomic traits such as number of silique per plant, number of grain per
silique, silique length, 1000-grain weight, as well as high grain and oil yields in cold temperate regions
with arid and semi-arid climates such as Karaj, Iran.

Keywords: Grain per silique, grain weight, grain yield, number of silique per plant.
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Figure 1. Rainfall (mm) and minimum and maximum temperatures (°C) during growing of rapeseed
(2014-2015 and 2015-2016) in Karaj, Iran.
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Table 1. Days from emergence to physiological maturity stages of rapeseed genotypes affected by
sowing season and date during 2014-2015 and 2015-2016.

2014-2015 2015-2016
7-Oct 17-Oct 27-Oct 9-Feb 19-Feb 1-Mar 7-Oct 17-Oct 27-Oct 9-Feb 19-Feb 1-Mar
RGS003 234 225 211 120 114 110 235 226 212 121 114 110
Dalgan 228 219 205 114 109 106 229 220 205 114 109 106
Zabol10 226 218 202 112 108 105 228 219 204 112 108 105
Hyola401 233 222 209 119 114 109 234 224 210 120 114 109
Hyola4815 224 216 201 112 106 105 226 218 203 113 107 105
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Table 2. Combined variance analysis of different rapeseed traits affected by sowing season and date and

genotype
S.0v Mean Squared
df  Silique per  Length Grain 1000- Biological Grainyield  Harvest Qil Oil yield
plant of per grain yield index content
silique silique weight
Year 1 3951.8™ 43.90"™ 68.20™  26.59™ 101896027  64118445™  7.28™ 65.98™  1699639™
Season 1 143606.1"™ 216.26™ 2417.06" 66.74™ 1876888542" 158008185°  65.54"™  312.26" 33020216
YearxSeason 1 11271.8"  11.30" 6.12 6.17" 641297 725805 28.10™ 1.01™ 179804"
Block(YearxSeason) 8 294.5 0.61 1.55 0.11 744383 493496 33.53 1.97 58713
Planting date 2 139476.6™ 72.10™  516.95° 14.30™ 308387981" 23800992  1.72"  169.07" 5901659
YearxSowing date 2 608.7™ 0.17™ 0.32" 0.24" 1365114™ 80964 2.00™ 0.46" 23120™
SeasonxSowing date 2 2570.7™ 0.11™ 15.11"™ 0.36" 8727623 299251 16.88" 2317 112472
YearxSeasonxSowing date 2 612.7™ 0.46"™ 6.00 0.04™ 1201313™ 158577 0.94" 0.09™ 30389™
Sowing date 16 291.0 0.14 1.25 0.08 665956 151053 7.04 0.78 26470
xBlock(Yearx Season)
Genotype 4 4435.4™ 3.64™ 40.38™ 147" 30315819 2158647 1.53" 8.60" 503258™
Yearx Genotype 4 27.4m 0.07™ 0.25™ 0.01" 6741™ 10764 1.81™ 1.63™ 789"
Season x Genotype 4 90.1" 0.26™ 5.20™ 0.13" 843066 76769" 2.83™ 1.66™ 5519
Yearx Season x Genotype 4 7.1 0.06™ 0.89™ 0.17" 451806™ 5514" 3.41™ 0.69™ 1158
Sowing datex Genotype 8 419.1" 0.15™ 2.99™ 0.05™ 2892187 195028™ 5.46™ 0.63™ 35884
Yearx Sowing date 8 134.5™ 0.06™ 0.90™ 0.09 286358™ 55756" 2.02" 0.55™ 9055
xGenotype
Season x Sowing date 8 424.8" 0.39" 5.10™ 0.14" 5857878™ 405675 5.91" 2,727 85819"
xGenotype
Yearx Season xSowing 8 84.9™ 0.06™ 0.37™ 0.02™ 315949 103685™ 2.94™ 0.41" 18904
datexGenotype
Error 96 76.3 0.11 0.82 0.06 506775 90178 8.47 1.10 18072
CV (%) 6.47 6.38 5.07 7.32 5.59 8.84 10.94 2.56 9.52
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Table 3. Mean comparisons of rapeseed yield components affected by interaction between year x sowing

season .
Year Season Silique per plant Length of silique Grain yield Oil yield
(cm) (kg hah (kg ha)
2014-2015 Fall 150.59+6.8a 5.64+0.15a 4078+100a 1711+50a
Winter 109.92+5.7b 3.94+0.14b 2331+117b 918+57b
2015-2016 Fall 175.79+7.5a 7.12+0.16a 4582+117a 1969+57a
Winter 103.75+5.6b 4.43+0.14b 2582+91b 1049+42b

B0 S gt il mhaw jo o ge B g o lo Jre OS] pae NS
ns: not significant, * and ** significant at the 5% and 1% of probability levels, respectively.
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Means with the same letters in the same columns are not significantly different at 5% of probability level.
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Figure 2. Year x sowing season x planting date of rapeseed interactions on number of grain per silique.
Means with the same letters in the same columns are not significantly different at 5% of probability level.
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the same letters in the same columns are not significantly different at 5% of probability level.
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Figure 4. Year x planting date x rapeseed genotype Interactions on 1000-grain weight. Means with the
same letters in the same columns are not significantly different at 5% of probability level.
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Table 4. Mean comparisons of qualitative and quantitative traits of rapeseed affected by interaction of
sowing season x planting date x genotype.
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o RGS003 204.5+6b 7.60.4b 24.8+0.8b 4.4+03bc  17183+714c  4764+179b  44.0+0.3ab  2097+75b
] Dalgan 241.4+7a 7.9+0.4a 26.5+0.5a  4.9+0.3a  21299+628a  5581+247a  44.6x0.2a  2488+1lla
2 Zabol10 201.5+6b 7.1+0.4c 23.8#0.4c  4.3+0.3c  17606x773bc  4812+247b  43.4+0.4b  2089+113b
S Hyola401 208.7£5b 7.0+0.4c 24.2+0.6bc  4.4+0.4bc  18315+539b  4997+310b  43.2+0.3b  2159+131b
Hyola4815 233.5+9a 8.1+0.3a 27.24¢04a  4.6%0.3b  18007+587b  5012+164b  43.5+0.5b 2179+82b
- RGS003 175.8+8a 6.4+0.3b 22.1+0.3b  4.0+0.3b  15976+474a  4396+257ab  42.7+0.3ab  1880+116ab
_ % Dalgan 181.0+10a 6.9+0.4a 23.3+0.5a  4.4+0.2a  16214+334a  4459+231ab  43.0+0.3a  1916+10la
3 g Zabol10 152.4+10b 6.0£0.4c 19.6£0.4d  3.9+0.2c  14805+305b  4021+141b  42.1+0.3b 1693+65¢
~ Hyola401 148.5+8b 6.0+0.3c 19.7+0.5d  3.8+0.2c  14311+378b  4048+153b  42.1+0.4b  1706+67bc
- Hyola4815 154.0+9b 6.2+0.3bc 20.6£0.6c  4.2+0.3b  16357+388a  4581+136a  42.1+0.4b 1928+65a
5 RGS003 117.6+5a 5.6+0.3a 18.7+0.6b  3.6£0.2b  14601+235a  3795+83ab  41.8+0.3a  1587+42ab
E Dalgan 123.6+7a 5.9+0.4a 20.9£0.7a 3.840.2a 14799+491a  4005+170a  41.9+0.3a 1680+78a
g Zabol10 98.7+5b 5.2+0.3b 17.6+0.4c  3.240.3c  13153#424b  3600+159ab  40.6+0.6b  1464+81bc
2 Hyola401 101.9+5b 4.8+0.4c 16.6+0.3d  3.1+0.3c  13393+546b  3359+184b  39.7+0.8c 1332+72c
- Hyola4815 104.8+5b 5.0+0.4bc 18.6+0.4b  3.3+0.3c  13124+504b  3522+265b  39.8+0.4c  1405+114bc
- RGS003 157.6+4b 5.4+0.2ab 18.1+0.7a  3.5#0.1a  12541+409a  3295+124a  42.3+0.4a 1393+55a
§ Dalgan 171.147a 5.6+0.1a 17.5+0.4a 3.540.2a 13147+428a 3444+86a 42.2+0.4a 1454+48a
% Zabol10 143.5+5bc 5.2+0.1b 16.4+0.6b  3.1x0.1b  10348+329c  2723+159b  41.0+0.3b 1117+69b
l; Hyola401 133.8+6¢ 5.1+0.1b 16.3+0.6b  2.9+0.1b  10076+408c  2670+130b  40.5+0.7c 1083+64b
Hyola4815 153.2+9b 5.1+0.2b 15.8+0.5b  3.0#¢0.1b  11171+343b 2850+76b 41.9+0.6a 1193+30b
RGS003 102.1+5b 4.1+0.2b 14.7+0.6a  2.9+0.2a  11159+413a 2916+98a 40.2+0.5a 1173+46a
. E Dalgan 118.8+3a 4.8+0.2a 15.1+0.3a  2.91+0.2a  10881+434a  2834+163a  40.4+0.4a 1146+73a
= _g Zabol10 90.8+3b 3.9+0.2b 13.3+0.4b  2.5+0.1b 9506+360b 2304+96b 39.0+0.6¢c 901+46b
= s Hyola401 97.9+2b 4.04£0.2b 13.3t0.5b  2.5+0.1bc  9114+374b 2201+84b 39.1+0.7c 862+41b
3 Hyola4815 94.3+5b 4.2+0.2b 13.9+0.3b  2.7#0.1b 9046+408b 2337+181b  39.3+0.7bc 922+83b
RGS003 63.3+1b 3.2+0.1ab 10.7£0.4d  2.2+0.1b 6167+295¢c 1486+80b 37.2+0.5b 553+33c
S Dalgan 78.7+4a 3.5+0.2a 13.8+0.4a  2.6+0.1a 8764+452a 2349+56a  37.7+0.5ab 886+30a
§ Zabol10 63.7+2b 2.8+0.2b 11.2#0.3c  2.3+0.1b 6454+364c 1675+62b  38.0+0.6ab  636+26bc
— Hyola401 64.1+4b 3.0£0.2b 11.6+0.3c  2.4+0.1b 6520+287c 1778+47b 38.2+0.7a 679+20bc
Hyola4815 69.0+4b 3.2+0.1ab 12.4+0.3b  2.24#0.1b 7377+228b 1984+63ab  38.1+0.7a 757+35ab
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Means with the same letters in the same columns are not significantly different at 5% of probability level.
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