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Abstract

The global approach in the production of oil plants is to increase oil yield and change the proportion of fatty acids in
seed oil through management methods such as optimal use of chemical fertilizers; Therefore, the main goal of this
research was to improve the content of oil and fatty acids in the seed oil of different sesame cultivars with sulfur foliar
application. This research was conducted as a factorial experiment in the form of randomized complete block design
with three replications in 2018 and 2019 in Fasa city, located in the east of Fars province, Iran. The first factor was five
sesame cultivars (including Darab, Fasa, Iraqgi, Dashestan and Barazjan) and the second factor was sulfur spraying in
five concentrations (including control, 2, 4, 6 and 8 grams per liter). In this experiment, the percentage of sesame seed
oil and protein, seed yield, seed oil and its fatty acids were measured. The results showed that increasing the
concentration of sulfur with a concentration of 8 grams per liter caused a 13.4% increase in seed oil compared to the
control. Consumption of sulfur with a concentration of 8 grams per liter caused a decrease of 19.1% in grain protein
compared to the control. The results showed the different response of cultivars in terms of oil yield and fatty acids of
seed oil. Unsaturated fatty acids, oleic acid and linoleic acid (with a concentration of 44.4 and 36.8 percent and
saturated fatty acids palmitic acid and stearic acid with a concentration of 9.6 and 7.2 percent, are the highest in
different sesame cultivars) study showed. With the increase of sulfur level, the amount of fatty acids investigated
increased in the seed, except for linoleic acid. In total, the results showed that the use of foliar spraying concentration of
8 grams per liter of sulfur increased the yield of oil and fatty acids of seed oil of different sesame cultivars.
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Introduction

Sesame (Sesamumn indicum L.) is one of the plants adapted to arid and semi-arid regions of the world. Sesame planting
has been customary since ancient times, and features such as tolerance to drought and high quantity and quality of oil
are among the things that have drawn attention to this plant. Sesame is widely used in the preparation of edible oil and
medicine due to its quality oil, protein and antioxidants. Consumption of sulfur increases the yield of sesame. Native
populations can be used as a valuable genetic resource in breeding new cultivars if they have suitable traits. The present
research was aimed at evaluating the effect of foliar application of different concentrations of sulfur on the
improvement of oil yield (quantity of oil yield) and fatty acids of seed oil (quality of oil yield) in different sesame
cultivars.

Materials and Methods

This research was conducted as a factorial experiment in the form of randomized complete block design with three
replications in 2018 and 2019 in Fasa city, located in the east of Fars province, Iran. The first factor was five sesame
cultivars (including Darab, Fasa, Iragi, Dashestan and Barazjan) and the second factor was sulfur spraying in five
concentrations (including control, 2, 4, 6 and 8 g.L™). Sulfur was used as a liquid suspension with the brand name of
Sulfur Samiran. In this experiment, the percentage of sesame seed oil and protein, seed yield, seed oil and its fatty acids
were measured.

Results and Discussion

In all concentrations of sulfur application, the highest oil yield was observed in Dashtestan cultivar, while the lowest oil
yield was observed in Iraqi cultivar. In all cultivars, with the increase in sulfur concentration, the oil yield of sesame
cultivars increased significantly, so that the foliar spraying concentration of 8 grams per liter of sulfur caused a 24% and
28% increase in oil yield in Darab and Fasa cultivars, respectively. An increase of 13, 17 and 24% in oil yield in Iraqi,
Dashtistan and Barazjan cultivars, respectively, was achieved with foliar spraying of 8 grams per liter of sulfur. 11 fatty
acids including four saturated fatty acids (myristic acid, palmitic acid, margaric acid and stearic acid) and 7 unsaturated
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fatty acids (palmitoleic acid, heptadecanoic acid, oleic acid, linoleic acid, alpha linoleic acid, arachidonic acid and
gadoleic acid) was recognized from the investigated sesame cultivars.

Conclusions

In this experiment, sulfur had a positive contribution in bringing sesame closer to oil yield potential and seed oil quality.
In all cultivars, the highest increase in the percentage of fatty acids obtained by applying foliar application of 8 grams
per liter of sulfur fertilizer, which belongs to arachidonic acid. This unsaturated fatty acid increased by 17.2% compared
to the control treatment with increasing concentration of sulfur spraying. The highest yield of sesame seed oil was
obtained with foliar spraying of 8 grams per liter of sulfur in the Dashtestan cultivar at the rate of 1504 kg per hectare.
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Table 3: Mean comparison of effect of different cultivars and sulfur application levels on protein and oil (%) of sesame

grain
als uiigy Ao,y Gl g, do ) Hlows
Grain protein (%) Grain oil (%) Treatments
15.73b 4327 <L
Darab
24,317 36.74¢ L3
Fasa o5,
15.78b 40.45° Sle Cultivar
Iraqi
9.28° 56.72° Obmins
Dashtestan
15.66° 41.21° ozl
Borazjan
a d = =z = -
17.87b 4]..22Cd 0 ()....J 2365 3,555 G pas
16.19 4234 2 Sulfur application (g.L™)
16.15 43.36° 4 PP g
16.10° 44.72° 6
14.45°¢ 46.74° 8

S5 (g yls gime iglas STl yge;l bl o o /00 Jloi] e 10 S e g > sl sl Kile
Means with the same letter in each column are not significantly different at 0.05 probability level by Duncan’s test
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Table 4: Mean comparison of interaction of different cultivars and sulfur application levels on grain yield and grain oil

of sesame
(LS 5o p,55LS) als o Shee (LS o 0,55LS) ails 4, 5,Slas Gid 59 p,5) 3,555 &b an o3,
Grain yield (kg.ha™) Grain oil yield (kg.ha?) Sulfur application (g.L™%) Cultivar
1951.4° 797.0° 0
1967.8° 824.4f 2 s
1974.1° 831.1f 4 =0
2646.0° 112130 6 Darab
2665.6° 1121.7% 8
1497.2% 481.1° 0
1504.0°% 501.6¢ 2 L
1511.5% 548.6° 4
1936.4° 740.81 6 Fasa
1974.0° 793.9f 8
844.4f 320.2" 0
847.9f 321.6" 2 |
1422.9¢ 546.20 4 <t
1856.4% 750.6° 6 Iraqi
1889.5% 1011.7% 0
1897.3¢ 1039.7¢ 2 .
1920.5¢ 1071.4% 4 Ol
2526.5%® 1434.3 6 Dashtestan
2603.9° 1503.9° 8
2164.1% 822.3 0
2173.6™ 864.3¢ 2 o]
2185.5% 876.0°f 4 o
2776.3* 1158.7° 6 Borazjan
2865.2° 1252.3" 8

0,05 (g ,lo gire glas SGls yge3] Lulul o /00 Jlasl mhans 1o S pie By > syls sl il
Means with the same letter in each column are not significantly different at 0.05 probability level by Duncan’s test
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Table 5: Analysis of variance for the effects of variety and sulfur application on fatty acids of and sesame grain oil

St e Sl o5k Sl SeHgieally SSglolye Sl oo W | S ensl Setgol8 4, 5 ol
G > g ] Sty e Sl Soigandly Pl
- R . Vo . 3 ) Ko Linoleic acid S| Arachidonic = sl Source of
Myristic Palmitic acid Margaric Stearic acid Palmitoleic heptadecenoic Oleic acid alpha-Linolenic acid acid Gadoleic df variation
acid acid acid acid acid
ns ns ns ns ns ns ns ns ns ns ns Jlﬁﬁ'
0.022 138.1 0.009 77.73 0.016 0.01 2958.5 2035.2 0.74 0.14 0.03 1
Year (Y)
(JW) 1,85
0.001 23.26 0.002 13.09 0.0028 0.003 498.02 342.61 0.125 0.023 0.006 4
Rep (Y)
0117 21.439™ 0.067" 10.56™ 0.3528" 0.055™ 37.54™ 127.72™ 0.877" 0.032" 0.223" 4 ~
Cultivar (C)
ns ns ns ns ns ns ns ns ns ns ns [V-é)x JL‘A‘
0.001 0.214 0.001 0.11 0.0035 0.001 0.37 1.28 0.009 0.000 0.002 4 Cxy
ns *x ki d *x ns wx *x *x *x *x 4 é;;
0.001 0.515 0.001 0.02 0.0001 0.001 0.65 22.70 0.007 0.010 0.001
Sulfur (S)
ns ns ns ns ns ns ns ns ns ns ns é;;XJL»
0.001 0.005 0.001 0.00 0.0001 0.001 0.006 0.23 0.001 0.001 0.001 4 Sxy
o o o o o o . . . 3.XS,5o5
0.001" 0.250 0.001 0.01 0.0001" 0.002 0.34 22.54 0.003 0.002 0.001 16 “’5)C X’SS s
8,5 ,565% Lo
0.002" 0.002" 0.001" 0.00" 0.0001" 0.002" 0.003" 023" 0.001" 0.001" 0.001" 16 w2 C)’; ’; YJ
o
0.001 0.006 0.001 0.00 0.0001 0.002 0.01 0.07 0.001 0.001 0.001 96
Error
19.2 83 5.7 37 95 103 5.2 5.7 12.2 12.1 5.3 (30,3) Slyeadd o y5
CV (%)

ao ) 50 Jliml Folaw jo lo gie g )l Sre e o Py sk g e

YA

ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively
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Table 6: Mean comparison of effect of different cultivars and sulfur application levels on percentage of Myristic acid and Palmitoleic acid of sesame grain oil

Loss
Phaxs
Sl S o Al Sl gl Treatment
Myristic acid Palmitoleic acid 3,
Cultivar
0.12b¢ 0¢ ‘T“)‘o
Darab
0.03¢ 0.15° L
Fasa
0.1° 0 e
Iraqi
0.19° 0.12° Ol
Dashtestan
0.17% 0.26° olzslz
Borazjan
Gl 53 5 5,555 G pae
Sulfur application (g.L %)
0.102¢ 0
0.104° 2
0.106° 4
0.106° 6
0.106° 8

3,005 5 lo gime gles (STl ygel bl o100 Jlat| s [0 S e g > sl sloSile
Means with the same letter in each column are not significantly different at 0.05 probability level by Duncan’s test
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Table 7: Mean comparison of interaction of different cultivars and sulfur application levels on fatty acids of and sesame grain oil

del Szl el Sl el Sl el Sl el Sl sl St sl Sl Sl St el Slpals ce s
' i 0585 Brae
Palmitic acid Margaric acid Stearic acid heptadecenoic acid Oleic acid Linoleic acid alpha-Linolenic acid Arachidonic acid Gadoleic acid _ PR
KW ) > ‘_”S) . Cultivar
Percentage Sulfur application (g.L™)
10.38% 0.10° 6.79¢ 0.10? 42.63' 38.90¢ 0.72f 0.29f 0.15f 0
10.51 0.11° 6.81¢ 0.10% 42.70' 38.05¢ 0.73f 0.29f 0.15 2 s
10.58" 0.11° 6.851 0.10? 42.98¢ 38.00¢ 0.73f 0.29f 0.15f 4 =
10.67° 0.16 6.88 0.112 43.15% 37.92¢ 0.73f 0.29f 0.15 6 Darab
10.84° 0.16° 6.917 0.11° 43.33 37.67° 0.76° 0.34° 0.15 8
9.17% 0.09¢ 7.21° 0.04%° 45.13¢% 40.24° 0.85° 0.33¢ 0.18¢ 0
9.27% 0.09¢ 7.24¢ 0.04% 45,28 37.06f 0.86° 0.33° 0.18¢ 2 L
9.28% 0.09¢ 7.26° 0.04% 45,40 36.55% 0.86° 0.33¢ 0.18° 4
9.30 0.09¢ 7.26° 0.04% 45.41% 36.06" 0.86° 0.33° 0.18¢ 6 Fasa
9.31k 0.09¢ 7.27° 0.04% 45.44> 35.37¢ 0.86° 0.33° 0.18° 8
9.29k 0.00f 7.92° 0.00¢ 44.399 36.40%" 0.42 0.29f 0.00¢ 0
9.431 0.00f 7.97° 0.00¢ 44.62f 36.38%" 0.42 0.29f 0.00¢ 2 |
9.61" 0.00f 7.98° 0.00¢ 44.69° 36.74 0.42! 0.29f 0.00° 4 <
9.72" 0.00f 7.99° 0.00¢ 44.77° 36.83" 0.42 0.29f 0.00¢ 6 Iraqi
9.87¢ 0.00f 8.11° 0.00¢ 45.42 36.14" 0.43 0.30° 0.00°¢ 8
9.47 0.08¢ 7.41¢ 0.03° 45,17% 37.97¢ 0.78% 0.23" 0.21° 0
10.21f 0.08° 7.45% 0.03¢ 45,320 35.64K 0.78% 0.23" 0.21° 2 i
10.24f 0.08° 7.46% 0.04% 45,45 35.17' 0.80% 0.24° 0.21° 4 < °
10.32¢f 0.08° 7.47% 0.04% 4551 34,95 0.81° 0.24¢ 0.21° 6 Dashtestan
10.50% 0.08° 7.54° 0.04* 45.89° 34.48™ 0.91° 0.34° 0.24° 8
8.27" 0.09¢ 6.41" 0.05° 43.419 42.08° 0.67" 0.32¢ 0.19¢ 0
8.31" 0.09¢ 6.42" 0.05° 43470 40.29° 0.68" 0.33° 0.19¢ 2 Al
8.41m 0.09¢ 6.44" 0.05° 43,481 39.88% 0.699" 0.33° 0.19¢ 4 o= )_ﬂ
8.48' 0.09¢ 6.45" 0.05° 43.56" 39.56° 0.699" 0.33¢ 0.20° 6 Borazjan
8.50' 0.09¢ 6.47" 0.05° 43.68" 39.01¢ 0.71% 0.38° 0.20° 8

3,005 (g ,lo gime gles STl ygel wlal pp +/+ 0 Jlai| s [0 S e g > sl sl Sile
Means with the same letter in each column are not significantly different at 0.05 probability level by Duncan’s test
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