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Article Info ABSTRACT

Article type: Objective: This study was conducted to investigate the effect of seed priming, sulfur

Research Article application, and a biofertilizer containing Thiobacillus on seed yield and the fatty acid

composition of sesame. Due to the importance of sesame as a valuable oilseed crop,
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evaluating the combined role of nutritional and biological management in improving both

County, Fars Province, Iran, as a factorial arrangement in a randomized complete block

design with three replications. Treatments included four seed priming methods (no prime,

Keywords: hydropriming, calcium chloride at 2.5% and 5%), four levels of sulfur application (0, 100,
Elernent_al sulfur - 200, and 300 kg ha'!), and three levels of Thiobacillus inoculation (0, 2, and 4 kg ha™').
g:teté’;rciﬁ;(;mpos‘mn Sesame cultivar ‘Darab 2’ was sown at a density of 40 plants m2. Thousand-seed weight,
Sesame dry matter and seed yield were measured. Oil quality was evaluated through fatty acid
Thiobacillus inoculation methyl ester analysis using gas chromatography according to ISIRI and AOAC standards.

Results: Seed priming, sulfur application, and Thiobacillus biofertilization significantly
affected all the studied traits. Both two-way and three-way interactions were significant at
1% and 5% levels. The highest plant dry weight (23,580 kg ha'!) was observed in the
treatment of hydro-priming combined with 300 kg ha'! sulfur. Additionally, the highest
thousand seed weight (5.33 g) and seed yield (2610 kg ha™') were recorded in the treatment
of hydro-priming combined with 300 kg ha! sulfur and 4 kg ha"! Thiobacillus. The highest
oil percentage (52.2%) and protein content (25.10%) were obtained in the treatment of 5%
calcium chloride priming combined with 300 kg ha! sulfur and 4 kg ha' Thiobacillus.
The fatty acid analysis revealed that integrated treatments increased the content of
unsaturated fatty acids (linoleic, oleic, alpha-linolenic) while decreasing saturated fatty
acids (palmitic and stearic).

Conclusions: The integrated use of seed priming (especially 5% calcium chloride or
hydropriming), high-dose sulfur, and Thiobacillus inoculation significantly improved
sesame seed yield, and oil quality. These practices enhanced nutrient uptake, stimulated
microbial activity, and promoted biosynthesis of health-beneficial fatty acids.
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Highlights
o Seed priming, sulfur application, and Thiobacillus inoculation significantly increased
sesame seed yield.

o Combined treatments improved seed oil quality by increasing unsaturated fatty acids
and reducing saturated ones.

Introduction

Sesame is one of the most important oilseed crops in tropical and subtropical regions, valued
for its drought tolerance and high nutritional content (Zargar et al., 2021). Improving its
quantitative and qualitative traits is possible through nutritional management and optimized
cultivation practices. Seed priming (Ahmad et al., 2024), sulfur application (Yadav et al.,
2022), and biofertilizers (Md et al., 2023) are among the effective strategies to enhance sesame
performance. This study aims to evaluate the impact of these treatments on growth traits, yield,
and fatty acid composition of sesame seeds.

Method

The experiment was conducted in Fasa County, Fars Province, Iran. The soil had a loam
texture, alkaline pH, and was non-saline. The climate was arid with minimal rainfall during the
growing season. The sesame cultivar used was Darab 2, planted at a density of 40 plants per
square meter using a furrow planting method. Irrigation was applied every seven days.

The factorial experimental was based on a randomized complete block design with three
replications. Treatments included:

Seed priming: Control, water, 2.5% calcium chloride, 5% calcium chloride.

Sulfur application: 0, 100, 200, 300 kg ha™'.

Thiobacillus biofertilizer: 0, 2, 4 kg ha'.

Results

The combined treatments significantly affected all measured traits.

Thousand-Seed Weight: The maximum weight (5.33g) was recorded in the triple
combination treatment.

Seed Yield: The highest yield was recorded in the treatment combining hydro-priming, 300
kg ha! sulfur, and 4 kg ha™' Thiobacillus, showing nearly a threefold increase compared to the
control.

Dry Biomass: The highest dry weight (23,580 kg ha') was observed in the combining
hydro-priming, and 300 kg ha"' sulfur treatment.

Oil Content: The highest oil percentage (52.2%) was observed in the 5% calcium chloride
pretreatment combining by 300 kg ha™' sulfur, and 4 kg ha™' Thiobacillus, while the control had
the lowest (45.5%).

Protein Percentage: The triple combination treatment resulted in the highest protein
content, with an increase of over 45% compared to the control.
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Fatty Acid Composition: Treatments increased unsaturated fatty acids (oleic, linoleic) and
reduced saturated fatty acids (palmitic), improving the nutritional value of sesame oil.

The results demonstrated that simultaneous use of seed priming, sulfur, and Thiobacillus had
synergistic effects on sesame’s quantitative and qualitative traits. Enhanced nutrient uptake,
enzymatic activity, and protein synthesis contributed to improved performance. These findings
are consistent with previous studies and highlight the potential of integrated nutrient
management in sesame cultivation.

Conclusions

The combination of seed priming by water or calcium chloride, sulfur application, and
Thiobacillus inoculation significantly improved sesame seed yield and quality. These
approaches are recommended as effective nutritional management strategies for sesame
cultivation in arid and semi-arid regions.
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Table 2. Analysis of variance (mean squares) of priming, sulfur, and Thiobacillus treatments on seed yield, Plant dry
weight, thousand-seed weight and seed oil and protein percentage of sesame

erCon e it ST e
S.0. V. d.f. Seed yield Plant dry weight weight content content

Rep. JRY 2 286023.48%* 18073956.20%* 0.0001** 858.5%* 858.5%*
Priming (P.) Siatl 3 1340598.14* 75402944.07** 0.6672*%*  4078.9%*  2349.3**
Sulfur (S.) 5558 3 5567548.81*  592621113.11*%*  0.6089**  2996.4** 62.3%*
Thiobacillus (Th.) ovglolignd 2 768027.88* 99603.36%* 18.6625**%  4718.3**  1472.0**
P.xS. 3565 x Sasl 9 140725.16* 7258352.96** 0.0251** 39.8%* 14.1%*
P.xTh. ovgkebigns X Sicaslyy 6 47275.52* 3025652.27** 0.0059** 42.6%* 26.4%*
S.xTh. sl x 3,555 6 70510.78* 997341.23**  0.0020%*  123.3%* 1.8%%
P xS xTh. Cshealissi x 5 55 x Kivasly 18 37553.58* 516086.49**  0.0013%*  12%% 0.01%*
Error a5 94 4949.52 458245.12 0.0066 0.7 0.7
CV% o &l s 0 o 13.58 14.06 18.01 4.81 8.45

*, ** indicate significance at 5%, 1%, respectively.
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Figure 2. Interaction of priming, sulfur, and Thiobacillus treatments on thousand-seed weight.
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Columns with at least one same letter are not significantly different (Duncan 5%).
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Table 3. Interaction of priming, sulfur, and Thiobacillus treatments on dry biomass of sesame (kg/ha).

Sl 355 Thiobacillus (kg ha'!)
Priming Sulfur (kg ha') 0 2 4
0 10400 ¥ 10600 V 10624 V
Sl 9 100 13500 U 13600 U 14534 tU
no priming 200 15464 St 16394 P-S 17324 4
300 18254 k-n 19184 &1 20114 d-h
0 11600 ¥ 11650 V 1722V
ol gyn 100 20700 def 19900 B 19530 £
HP 200 19470 £k 19710 &1 19050 h-m
300 23850 2 22200 b 20970 ¢de
0 11200 v 11300 V 11356 V
ORI 100 1830010 17800 Mno 17865 Mno
CaCl 2.5% 200 18135 Imn 18605 i1 18475 In
300 21985 b¢ 21195 bed 20685 def
0 10800 V 10950 V 10990 V
ol 100 15900 T8 15700 18 16200 918
CaCl, 5% 200 16800 O 17500 NOP 17900 Mno
300 20120 d-h 20190 4-h 20400 9-8

(0 5318 ) 05 g lo I sine US| 5 e By Sy B (sl slocyeSibos

Means with at least one same letter are not significantly different (Duncan 5%).
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Table 4. Interaction of priming, sulfur, and Thiobacillus treatments on seed yield of sesame (kg/ha).

Thiobacillus (kg ha'!)

Siea S
Priming Sulfur (kg ha') 0 2 4
0 884 888 ! 1538 S
Sl 3 100 1600 TS 1608 TS 1905 -4
no priming 200 2008 J-° 2014 J-° 2060 h-m
300 1890 °Pd 2260 de 2332 °d
0 1644 T8 1952 M-P 1960 1P
Srnal g0 100 1984 k-p 2100 K 2120
HP 200 2190 h 2200 ©fg 2348 ©d
300 2520 ab 2538 ab 2610 2
0 1609 18 1652 1 1672 T
peelS 28 100 1873 P4 2071 &M 2088 1
22 v/ao 200 2094 -1 2115 K 2208 ¢f
CaCl,2.5% 300 2349 ¢d 2430 b¢ 2529 ab
0 955t 959 t 1592 1
el 28 100 1807 4 1881 °Pd 1991 1P
200 Ao 200 201110 2031110 2155 ¢
CaCl, 5% 300 2122 F 2421 b¢ 2448 b¢

O 5S35 ) 35,5 gkl Sl sime B F e B Sy Sl sl )l (slanSilis
Means with at least one same letter are not significantly different (Duncan 5%).
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Table 5. Interaction of priming, sulfur, and Thiobacillus treatments on seed protein and oil percentage of sesame.

S, 0,8 Seed Protein Content (%) & a5y do 0 Seed oil Content (%) & ¢4, do o
Prir“ni"ng. Slﬂﬁir Thiobacillus (kg ha) Thiobacillus (kg ha™)
(kgha'') 0 2 4 0 2 4
. 0 18.50 h 19.00 0 19.50 &h 45500 46.00 1 46.60 &h
&m‘f 100 20108 20.60 & 2110 F 47.10 18 47.60 '8 4810 f
no 200 21.60 ¢f 22.10 de 2260 4 48.60 ¢f 49.10 de 49.60 4
priming 300  23.10¢ 23.60 b¢ 24.10 50.10 ¢d 50.60 b¢ 51.10®
0 19.10h 19.60 €h 20.10 f8 46.10 1 46.60 &h 47.10f8
% 100 20.60 f& 21.10 f 21.60 ¢f 47.60 f& 48.10f 48.60 °f
“{“;I‘;"*' 200  22.109e 22,604 23.10 ¢d 49.10 de 49.60 d 50.10 ¢d
300 23.60 b¢ 24.10° 24.60 ab 50.60 be 51100 51.60 2P
0 19.60 &h 20.10 f& 20.60 f& 46.60 &h 47.10 f& 47.60 18
el 00 anaf 21.60 °f 22.10 de 48.10f 48.60 °f 49.10 de
2> v/ ‘2 200 22609 23.10 ¢d 23.60 b¢ 49.60 4 50.10 ¢d 50.60 b¢
CaCl25% 300 24100 24.60 2b 25.102 51100 51.60 2P 52202
0 20.10 & 20.60 & 2110 f 472018 47.40 T8 47.60 &
el 00 2160 e 22.10 de 22.60 4 4820 f 48.90 ¢f 50.30 ¢d
22 ao 200 23.10¢d 23.60 b¢ 24.10® 50.00 ¢d 50.50 be 51.60 2b
CaCl, 5% 300 24.60 2P 25.102 25.102 50.10 ¢d 51.60 2b 52202
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Means with at least one same letter are not significantly different (Duncan 5%).


http://dx.doi.org/10.66224/yujs.12.1.157
http://yujs.yu.ac.ir/jisr/article-1-650-en.html

[ Downloaded from yujs.yu.ac.ir on 2026-09-07 ]

N

Ol g 5,9LiS |.g 0 Klac o uplewlad 9 0,555 v Kivay [y yiiKas p

e 110 PriMing ~ oe e HP  emmp «m= (CaCl22.5% ewd@e CaCl2 5%
2 419
398 399 39.8 395 398 ]
385 388 386 389 O] 38.7 : -
40 A e =] a- -8
a o~ - - - L3 o
i & [E = g — —\ BFrT e = —
e A
l-u o
33 FRTETRE S e we o w W
3 & "
4 g 3 3
2 337 33.7
5 © 33.0 33.1
b e 023 30 326
47 46.28 46.49 e
: 1606 el
45.85 ol 45.89 P el 63 s rd
46 4 4545 4549 P 4546 4551 g asag B8 _ &l
a2 = - - g
7S FowE A — =B A —A = - —
o g 45 Ly
45.39 45.41 Aol ? 45.4 45.40 4 e® 4544
§ g 45.17 . 1, .o 45.28 .._:i‘.‘-o-“" 4532 ...il pre
. 4477 o
44,69
J o 44 ..,.I 1404 .o 44,62 o 48
5 B s
12 44.07 43.88
43 4 4368 4333 4348 =79 4341 4351 4347 4336
w01 1208 43.15
4263 4270
42 1436 -
12 A
10.8 10.7
10.5 - 10.5 10.6
10.3 10.3 10.4
102 R 10.2 10.2 10.1
4 310 A - ME—
j\ S 10.(:-............ .""'--..,.... .....-'.-.o...-
9 ! 9.9 9.8
= 9.7 9.7
38 ) a— 96 o3 95 93 96 94 g3
g0 ° 7.2
= 853_ g2 N\ —_—A 83 W e ——p 82 A e m—p
3 E - & - CEPY
"8 69 69 80 7.0 6.7 S 7.0 66 g 7.0
6.5 Y= = &) 6.5 ) 2 . 6.4 | 2T
5.4 5.3 5.3 53
4 52 5.2
8.35 8.31 27
8.5 - 823 .. 819  gqq 8. 8.15
7.98 7.97 799 74
8.0 1
5~ 754 45 747 m 7.46 .
2 728 727 728 727 7. 727 7.26
1 <754 Beeog, Ne..m. u..
j 9 A A Heo ol Gk KXY | Gad XXXX EXXX |
H Q
S00&8 7.0 1 7.21
3 o 726 720 TNA —_ 7.26 A A 726 Y= —A A
2 %65 .'E|~~@<3 X L 1 [C TS
} e 669 ¢ep - =P 666 4oy Lo 6.63 Il CE)
@ 6.0 - ’ 645 641 ’ 6.44 3] 647 642 N -
6.10
5.5 5.95
1.0 1 0.91
0.9 086 086 087 087 0.86 086 087 0.88 0.86 0.87 087
. . E'-'ﬂ--a--u E'-'E--E--‘ E---D--E"D
IS ] —\ a—\
3 207 4 & e B oo S0 o o HL oo odil®
g 0. 076 e 077 Qi O « » WP 0.76
B S . 071 0.73 . 0.72 0.73 0.73
! 506 W o6 - oe oe7 069
= 0.62
3= 0.5 88 o042 043 044 042 043 043 044 042 043 043 044
3 N N PUED o o o o o P
044 @ ¢ v v Pr— v v Pr— v v
0.3
S. 0 | 100 | 200 | 300 | S. 0 | 100 | 200 | 300 | S. 0 | 100 | 200 | 300
Thiobacillus (0 kg/ha) Thiobacillus (2 kg/ha) Thiobacillus (4 kg/ha)

[ DOI: 10.66224/yujs.12.1.157 ]

oS 5l e e 0z sl 5l (g oskeslinn 5 5,555 «Firosly slo Lot iiSan - ¥ IS
Figure 3. Effects of priming, sulfur, and Thiobacillus on seed sesame fatty acids.
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Table 6. Pearson correlation coefficients between yield and fatty acid content in sesame seeds.
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