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The effect of winter planting date on qualitative traits and yield of spring rapeseed
(Brassica napus) cultivars in condition of zinc spraying
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Table 1. Combined analysis of variance for spring rapeseed cultivars traits under winter planting date and and zinc spray application treatments

i e SOUTCE of variation df Oil yield grain yield pa;[:rixgtic oleic atfid IinoIeic‘a§id Iinolenig aFid erosic acid glyc(sg?ri]r(])late
S, S e S el S5 ) s N S
Ju Year 1 2965957.042* 57.515%* 7.970%* 377.653** 135.359** 892.227 ns 6.279 ns 12.160 ns
> Ea 4 167697.718 0.296 0.126 0.628 3.653 192.134 1.135 11.449
<8 &6 planting date 2 12758839.13** 51.683** 32.346%** 168.048** 216.693** 9080.109**  125.527** 789.527**
8 5,6 ¢ JL(Y xPD) 2 21125.056 ns 4.754%* 0.234 ns 8.102* 16.105** 27.199 ns 0.637 ns 3.015 ns
&3 raeZine 1 624360.042** 2.348** 1.449 * 6.654 ns 9.809* 444,334 4.832%* 37.909**
35 e x JL(Y X Zinc 1 513.375ns 0.243 ns 0.014 ns 0.331 ns 0.508 ns 0.602 ns 0.090 ns 0.243 ns
Sss e x 5 5, 6PD x Zine ( 2 3230.889 ns 0.011 ns 0.036 ns 0.032 ns 0.058 ns 0.525 ns 0.113 ns 0.110 ns
S35 paie X 235 w6 x JL(Y* PD x Zinc) 2 49.056 ns 0.025 ns 0.074 ns 0.039 ns 0.018 ns 0.026 ns 0.068 ns 0.028 ns
L= Eb 20 29144.201 0.164 0.227 1.631 1.368 11.344 0.351 1.178
«5, Cultivar 5 334549.982** 1.338** 0.860** 4,839 ** 5.326** 257.548** 3.179** 19.536**
o x JL(Yx C) 270.533 ns 0.035ns 0.029 ns 0.179 ns 0.338 ns 1.350 ns 0.085ns 0.098 ns
(3% < ,6(PD x C) 10 74853.019** 0.375** 0.188 ns 0.804 ns 1.192%* 56.871** 0.785** 4.701**
(55X S b x JLe (Y X PD x C) 10 420.800 ns 0.029 ns 0.036 ns 0.079 ns 0.087 ns 0.480 ns 0.067 ns 0.133 ns
% 3 pae (2% C) 529.264 ns 0.002 ns 0.006 ns 0.016 ns 0.010 ns 0.620 ns 0.046 ns 0.069 ns
% 35 paex Ju (Y X ZxC) 598.864 ns 0.023 ns 0.012 ns 0.012 ns 0.006 ns 0.054 ns 0.071 ns 0.020 ns
0% o) paiex 8 5,6 (PD xZ % C) 10 1771.378 ns 0.010 ns 0.010 ns 0.009 ns 0.042 ns 1.127 ns 0.091 ns 0.189 ns
(X Gy paie ¥ S8l b x Jl (Y X PD x Z x C) 10 342.578 ns 0.011ns 0.006 ns 0.017 ns 0.009 ns 0.104 ns 0.066 ns 0.012 ns
L= Error 120 23498.654 0.119 0.140 0.641 0.340 5.569 0.152 0.479
i oy 5 Ao (% coefficient of variation) . 11.92 9.93 3.07 1.20 7.84 5.37 12.16 4.19

Notes. * — P < 0.05, ** —P < 0.01, ns — P > 0.05, Ea : Errora = rep(Year), Eb: Errorb = rep(Year x planting date x Zinc)
LB o 1) 570 el 53 513 e 5 513 sma i Kby o 4w 5% (NS
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Table 2. Mean comparison

Treir;nent linoleic acid(%) I;Z?J?&: )C erosic acid(%) C;rla :jnrgll)\/lg?gs;]r:cg? tni é;‘?
e RIS e s Y 525 508
planting date Cultivar

cusls Rk o
RGS003 20.28 b 4.857 f 0.2357 e 10.60 f
zafar 21.35a 4.070 h 0.1404 f 8.313 h
February 24 julius 20.43b 4.747 fg 0.2258 e 10.26 fg
Ll 0 jerry 20.69 b 4.558¢g 0.2033 e 9.688 g
zabol10 20.58 b 4.642 ¢ 0.2114 e 9.987¢g
hyola4815 21.20 a 4.171h 0.1558 f 8.567 h
RGS003 19.57 ¢ 5.242 ¢ 0.2734d 11.85¢e
zafar 19.27c 5417e 0.2908 d 12.36 e
March 6 julius 18.65d 5.808 d 0.3316 ¢ 13.48d
AL jerry 18.51d 5.919d 0.3420 ¢ 13.77d
zabol10 18.37d 6.00d 0.3238 ¢ 14.01d
hyola4815 19.43¢c 5.340e 0.2820d 12.12 e
RGS003 17.82¢e 6.376 C 0.4089 b 15.14c
zafar 17.66 e 6.454 bc 0.4231b 15.49 bc
March 16 julius 17.01 f 6.945 a 0.4867 a 16.74 a
il YO jerry 16.92 f 7.025a 0.4934 a 16.92 a
zahol10 16.78 f 7.130a 0.5029 a 17.09 a
hyola4815 1753 ¢ 6.589 b 0.4360 b 15.76 b

bl et gylT 0g 5 5370 cb,;cg;uofﬂpms,w_;),&i51};‘)51,\,6&1,»@?@@};&,&);

In each column, averages that have at least one common alphabet, with the Duncan test at 5%, are in the same statistical
group.

e S oled 5 S5b Sladede - Jsd>
Table 3. Result of chemical and physical analysis of soil

CREON | P 6 4 5 L
eSS T e SRR BB
gl & od 6 e e
e Depth  Ec (ds m) oH 0C@) N®) P®%) K% Soil
Year ' TeXtUI’e

ar-irar 0-30 1.45 7.9 091 009 147 197 e s
2014-15 30-60 124 72 099 007 158 155 Clay loam
ar-irar 0-30 133 78 083 008 142 165 sm s
2014-15 30-60 115 74 096 006 153 148 Clay loam
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Figure 1. Mean comparison of the interaction effect of planting date by cultivar on grain yield
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Figure 2. Mean comparison of the interaction effect of planting date by cultivar on oil yield
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Figure 3. Mean comparison of the interaction effect of zinc spraying on grain yield
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Figure 4. Mean comparison of the interaction effect of zinc spraying on oil yield
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Figure 5- Mean comparison of the effect of planting date on palmitic acid percentage
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Figure 8. Mean comparison of the interaction effect of zinc spraying on linoleic acid percentage
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The effect of winter planting date on qualitative traits and yield of spring
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Abstract

In order to study the effect of winter planting and zinc spraying on yield and yield components of
canola (Brassica napus) cultivars, a factorial split plot experiment was conducted in a randomized
complete block design with three replications for two years (2014-2015 and 2015-2016 cropping
seasons) at the farm of Seed and Plant Improvement Institute Agricultural Research, Education and
Extension Organization, Karaj, Iran.. In this experiment, winter planting dates ( 24th february, 6th,
and 16th March) and Zinc factor in two levels including zinc sulfate spray application and non-
application of zinc (spray with pure water) were factorial in main plots and spring cultivars
including RGS003, Zafar, Julius, Jerry, Zabol 10, Hyola 4815 in subplots.The results of combined
analysis of data showed that the effect of year, planting date, zinc spray, cultivar and interaction
effect of planting date by cultivar on qualitative traits (grain glycosinolate content and fatty acids
percentage) in different planting dates and cultivars had a significant difference at 1% level.
According to the results, the highest (66.89%) and lowest (66.02%) oleic acid percentage was
obtained in Zafar and zaboll10 cultivars, respectively The interaction effect of planting dates by
cultivar on the glucosinolate content indicated that the lowest glucosinolate content was obtained in
Zafar (8.313 mg/g) and hyola4815 (8.567 mg/g) when they were sown on 16 MarchThe results of
this experiment showed that delay in planting, decreased amount of palmitic acid, linoleic acid and
oleic acid of seed oil, and increased percentage of linolenic acid, erosic acid and glycoinolate
content.
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