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ABSTRACT

Oilseeds are one of the most important food reserves in the world and oil production from oilseeds is very
important. In order to investigate the effects of sulfur fertilizer (without fertilizer (control), sulfur chemical
fertilizer, sulfur-fertile biofertilizer containing thiobacillus and their combined application) on yield, yield
components and seed oil of three camelina masses (Kermanshah, Sabzevar and Shahrekord), an experiment was
performed as a factorial design based on randomized complete block design with three replications in the
research farm of llam University in 2020-2021. The results of analysis of variance showed that the combined
effects of sulfur + biosulfur on the number of capsules per plant and the number of seeds per capsule were
significant at the level of 1% probability. Also, the weight of 1000 camelina seeds was affected by the
interactions of sulfur and the type of mass. Application of sulfur fertilizers increased the amount of
photosynthetic pigments in camelina leaves. The highest plant height, number of stem per plant and stem
diameter were obtained by using sulfur+biosulfur fertilizers. The results also showed that the highest grain yield
(2394 kg/ha) of camelina was obtained by using sulfur+biosulfur; which was 8.32% more than not consuming
sulfur. The highest oil yield (5.916 kg/ha) was observed with the combined application of sulfur+biosulfur
fertilizers and sulfur and biosulfur fertilizers alone were in the second place in terms of grain yield. Non-
application of sulfur fertilizer (4.576 kg/ha) had the lowest grain yield, which indicates the effect of sulfur
fertilizers on yield indices and camelina oil.
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Table 1. Analysis of variance (mean squares) of the effects of chemical and biological fertilizers of sulfur and
the type of camelina mass on the morpho-physiological characteristics of camelina

SOV. df mgtrt):er Leiﬁgg)r(ea Chiorophyll hzlii;nr:t cl:‘usrgﬁg diitmegt]er
Block 2 1308™ 0.1886"™ 0.3039" 1.475™ 0.4107™ 0.0549"
Masses of camelina 2  5583m™ 0.1064" 0.0206" 6.667" 0.2627™ 0.0481"
Sulfur 3 24650™ 0.4412" 0.3722™  1545.449™ 7.2707" 6.809™
Masses of camelina xSulfur 6 937m 0.0483™ 0.0467"™ 80.630™  0.4222"  0.4547"™
Error 22 1985 0.1158 0.0686 18.832 0.3048 0.2558
CV (%) - 7.65 11.33 13.02 5.93 8.40 12.87

ns, * and ** are not significant, significant at five and one percent probability levels, respectively.
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Table 2. The effect of chemical and biological fertilizers of sulfur on the morpho-physiological
characteristics of camelina

Sulfur Lgaf area Dry mzjlztter Stem diameter ~ Number of Plant height (cm)
index (g m?) (mm) stems
No fertilizer 2.819° 537.9° 63.0° 5.54°¢ 2.84¢
Sulfur 3.2272 605.5? 80.3° 6.47° 3.83°
Biosulfur 2.804° 541.3° 61.1° 6.55P 4.24b
Sulfur+Biosulfur 3.158? 645.8? 87.9° 7.742 4.80°

Means with common letters in each column are not significantly different based on Duncan's multiple range test at 5%

probability level.
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Table 3. Analysis of variance (mean squares) of effects of chemical and biofertilizers of sulfur and camelina
mass type on grain yield components

Number of capsules Number of seeds per .
S.0.V. df per plant capsule weight of 1000 seeds
Block 2 49.435"™ 0.0303m 0.00460m™
Masses of camelina 2 72.575™ 0.2003"™ 0.00850™
Sulfur 3 1293.071™ 7.75903™ 0.00526"
Masses of camelina xSulfur 6 5.028™ 0.5651" 0.1286™
Error 22 23.924 0.6684 0.00302
CV (%) - 8.10 10.50 5.29

ns, * and ** are not significant, significant at five and one percent probability levels, respectively.
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Figure 1. The effect of chemical and biological sulfur fertilizers on the number of capsules per camelina plant
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Figure 2. The effect of chemical and bio-sulfur fertilizers on the number of grains in camelina capsules
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Figure 3. The effect of chemical and biological sulfur fertilizers on the 1000-grain weight of camelina
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Table 4. Analysis of variance (mean squares) of the effects of chemical and biofertilizers of sulfur and camelina
mass type on yield

S.0.V. df Biological function perfGo:?r:r;nce Harvest index
Block 2 1827950™ 66645 " 1.900™
Masses of camelina 2 1234241 36720 8.389 ™
Sulfur 3 2920210™ 525232™" 8.741"
Masses of camelina xSulfur 6 471741 4013 3.372m
Error 22 30801 25454 2.170
CV (%) - 8.45 7.63 4.62

ns, * and ** are not significant, significant at five and one percent probability levels, respectively.
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Figure 4. The effect of chemical and biological sulfur fertilizers on the biological yield of camelina
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Figure 5. The effect of chemical and biological sulfur fertilizers on camelina grain yield
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Figure 6. The effect of chemical and biological sulfur fertilizers on camelina harvest index
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Table 5. The effect of chemical and biological fertilizers of sulfur and the type of mass on the amount of
different fatty acids of camelina seeds

Oil yield Oleic acid Linoleicacid  Palmitic acid  Stearic acid  Eicosanoic acid

Sulfur (Kghat!) (Percentage) (Percentage) (Percentage)  (Percentage) (Percentage)
No fertilizer 576.4°¢ 53.61° 25.87° 3.802 0.202° 2.327¢
Sulfur 750.3° 70.25¢2 29.47° 4132 0.8192 3.4392
Biosulfur 745,70 71.942 29.71° 4112 0.8132 3.6402
Sulfur + Biosulfur 916.52 75.31° 29.90° 4.142 0.9332 3.6132

Masses of camelina

Kermanshah 728.02 74.02° 29.832 4.012 1.0562 45532
Sabzevar 749.92 60.95° 27.83" 4.152 0.301°¢ 1.955°
Shahrekord 763.42 68.38° 28.53" 3.982 0.718" 3.2572

Means with common letters in each column are not significantly different based on Duncan's multiple range test at 5%
probability level.
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