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Table 1. Some physical and chemical properties of the studied soil

Soil CCE available ocC oH A1) EC available available a\gagagle

depth Texture N Q1) (dsm) K 4
(%) ' (mg kg?)

first SL 9.2 003 035 81 0.97 9.4 340 3.75

year

second L 10.9 004 045 82 13 14 475 4.22

year
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Table 2. Variance analysis of measured attributes of canola in two years experiment

i;)urces Degfr ce Leaf Leaf Leaf Grain Grain Grz_;\in G_rain N S Qil
Variation  freedom S N/S N S oil yield uptake uptake yield
(Y) Year 1 095" 01™  73™ 034" 005™ 146" 1090224 448" 31™ 909426
Y x Rep 4 025" 004™ 1437 010" 0.005™ 488"  150165"™  209.4™ 112"  37305"
g\ll\i?rigen 1 84™  000™ 98 08 003" 651" 81181"™ 25817 496™ 295
NxY 1 052" 0.02™ 015™ 0.09™  001™  3.59™ 62208 ™ 710 488" 1.02"
(S) Sulfur 3 019" 007" 091" 002™ 001™ 241" 1637162 7717 1067 576467
SxY 3 0.11™ 0.009™ 0.63™ 001™ 0.003™ 245" 128675 ™ 816" 7.5 20504 "™
NxS 3 016" 0.01™ 016™ 011" 0.007™ 612"  285332"™ 107.8™ 372" 1129127
YxNxS 3 0.004™ 0.007™ 0.20™ 012" 0.003™ 445"  155102"™  297.6"™ 132" 7347 ™
Error 28 0.047  0.009 0.24 0.03 0.005 7.15 116063 107.6 16.2 40839
C.V. (%) 6.8 10 13.1 8.9 16.4 6.7 7.4 11.7 11.7 1

ns, * and ** are non-significant, significant at p<0.05 and p<0.01, respectively
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Table 3. Means Comparison of canola measured attributes under different levels of nitrogen and sulfur

Leaf N LeafS

Levels Tuber : - Grain o
Grain N Grain S - N uptake S uptake Qil yield

Factor (kg ha vielg ~ eaf oil P P y

B kghaty NS
% % kg ha!

SO 3.03b 0.77b 4205 ¢ 4.06 a 1.97a 0.39b 38.6b 825hb 16.3 ¢ 1628 ¢
Sulfur S1 3.18ab 0.9a 5069a 341b 1.98a 0.46 a 42.1a 99.5a 23.3a 2135a
S2 328a 09la 4408bc 3.66ab 1.88a 0.44 ab 40.1ab 83.1b 19.5 be 1770 be
S3 33la 099a 4602b 3.84ab 1.88a 0.47a 40.1 ab 91.2 ab 21.5ab 1850 b
Nitrog?n 180 278b 0.88a 4530a 3.29b 1.82b 0.46 a 40.6a 81.8b 21.2a 1848 a
(kg ha™) 240 362a 088a  4612a 420a  209a  042a  399a 9%.4a 19.1a 1843 a

(p<0.05) Numbers followed by the same letter are not significantly differents

S0: without S; $,=200 kg ha* powder sulphur inoculated with Thiobacillus inoculant, S,=100 kg ha™ S from {(NH3),SO, and Ss=100 kg ha* S from

CaS0,

Malakouti & Sepehr, ) sl ssls ;SO S Cugh,
(2004; Besharati & Motalebifard, 2016
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Table 1. Effect of sulfur different sources under different nitrogen condition on canola yield
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Table 5. Effect of sulfur different sources under different nitrogen condition on canola oil yield
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Table 4. Correlation coefficient between measured attributes

upgail:(e pe(r)cielznt ﬁjig Suptake GranS Leaf S uptake Grain N Lﬁlaf yield
yield 099™ 090™ -033 0.82° 051 0.83™ 0.66 0.05 0.18 1
Leaf N 007 -014 079" -019 -0.39 016 076" 084" 1
Grain N -0.07 -031 081" -0.39 -0.58 0.16 0.88™ 1
N uptake 0.56 0.32 0.41 0.23 -0.12 0.41 1
Leaf S 0.85™ 0.89™ -047 0.83" 0.66 1
Gran S 057 071" -072° 09" 1
Suptake  0.87™ 0.92™  0.65 1
N/S ratio -0.45  -0.67 1
Oil percent 0.95 ™ 1
Oil uptake 1
*and ** are significant at p<0.05 and p<0.01, respectively
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Effects of Nitrogen and Sulphur Different Levels and Sources on Yield,
Nutrients Concentration and Oil Content of Canola (Brassica napus L.)
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Abstract

Nitrogen and sulfur are the most effective nutrients in oil seed production, especially, canola. In order
to study the effects of different levels of nitrogen and sulphur on seed yield, yield components, seed
oil, and leaf and seed nutrients content of canola (Brassica napus L.) a factorial experiment was
carried out in a randomized complete block design with eight treatments and three replications for
two years. The first factor consisted of two nitrogen levels (N1=180 and N,=240 kg. ha* net nitrogen)
and second factor had four sulphur levels (So=0, S1=200 kg ha* powder sulphur inoculated with
Thiobacillus inoculant, S,=100 kg ha* from (NH3),SOs and S3=100 kg ha* from CaSOs). The results
showed that effect of the nitrogen levels were significant on leaf nitrogen concentration, and seed
nitrogen concentration and uptake at 0.01-probability level and seed sulphur at 0.05 probability level
but was not significant on other measured attributes. Effect of the sulphur levels were significant on
leaf sulphur concentration, seed and oil yield and seed sulphur concentration and uptake at 0.01
probability level and leaf nitrogen and seed oil concentration at 0.05 probability level. The maximum
seed and oil yield, seed nitrogen and sulphur uptake, leaf sulphur and seed oil concentration were
obtained from S; level with 5069, 2135, 99.5 and 23.3 kg per ha and 0.95 and 42.1 percent,
respectively. The two way interactions of nitrogen and sulphur were significant on leaf and seed
nitrogen concentration. In general, the application of 180 kg nitrogen and 200 kg inoculated sulphur
with two percent Thiobacillus inoculant would be recommended to achieve the optimum growth of
canola in similar soils.
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