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Abstract

Introduction: Sesame is an annual plant with a history of 5,000 years, apparently the oldest oilseed in the
world. Due to the climatic conditions and characteristics of Iranian soils, it is very important to pay
attention to the consumption of sulfur in agricultural lands. Lack of sulfur fertilizer consumption (such as
simple superphosphate) containing in the last few years, consistent and intense cultivation of agricultural
lands, the existence of sodic and saline-sodic soils, abundance and affordability of sulfur are the most
important reasons for paying attention to sulfur consumption in Iran. The importance of this element in
oilseed plants is more important. Sulfur must first be converted to sulfate ions to be absorbed by plants,
which is caused by microorganisms such as chemoaulytotrophs, which use elemental sulfur as a source of
energy. The most important of these microorganisms are Thiobacillus bacteria (Zhi-Hui et al., 2010). The
realization of this depends on the existence of a significant population of Thiobacillus.

Material and methods: This study was conducted as complete randomized blocks design for factorial
experiment with 3 replications on a farm in Karaj city (Alborz province) in the 2017-2018 agronomic

year. In this experiment, sulfur fertilizer was used at three levels (including control level (S), 100
Kg.ha-1 (S;) and 300 Kgha-1 (S,)); Thiobacillus bacteria was used at two levels (including no

inoculation (T, ) and inoculation with bacteria (T} )). Then plant height, yield and yield components and

harvest index were calculated. To determine the content of chlorophyll and carotenoids before the end of
the growing season, sampling of plant leaves was performed. Analysis of variance and mean comparisons
of data (at a 5% probability level based on LSD test) were performed using SAS software (Ver. 9.4). MS
Excel was also used to plot the diagrams.

Results and discussion: The results showed that all the studied traits were significantly affected by the
main effect of sulfur fertilizer and except for the plant height, all the studied traits were affected by the
main effect of Thiobacillus. So that the highest amount of all the tested properties of sulfur fertilizer was
300 Kg.ha-1 in sesame. The use of Thiobacillus bacteria also significantly increased all the studied
characteristics in sesame plants except plant height. The interaction of sulfur fertilizer and Thiobacillus
bacterium also had significant effects on the number of capsules per plant, the number of seeds per
capsule, grain yield, biological yield, chlorophyll a, chlorophyll b and total chlorophyll.

Conclusions: Due to the high level of lime in the soils of our country and the cheapness of sulfur
resources in Iran, to reduce soil pH use sulfur fertilizer and to facilitate access to sulfur resources,
increase oxidation of this fertilizer and increase the activity of beneficial soil microorganisms using
bacteria Thiobacillus is recommended.
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Table 1. Some physical and chemical properties of soil (Sampling depth: 0-30 cm)

Texture H EC S p K N Organic matter
P (dS.m) (mg/Kg) (mg/Kg) (mg/Kg) %) %)
Clay-silt 7.97 2.18 13 8.56 235 0.05 0.07
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Table 2. Analysis of variance (mean squared) the effect of different sulfur levels and 7hiobacillus on some
morphological and agricultural characteristics of Sesamum indicum L.

S.0.V df Capsule No. Seed No. l(lggi_gsﬁfd Seed yield Bi(;}i(;‘%éca] Harvest index  Plant height
Sulfur 2 651.06** 1820.23%* 0.02%* 35574%* 87518** 12.17%* 187.06**
Thiobacillus 1 184.65** 193.39%* 0.02%* 4544%* 8933** 1.66* 22.22
SxT 2 24.39* 27.06* 0.01 574.91%* 975.72% 0.22 5.06
Replication 2 330.88 72.67 0.01 9070 4160 5.21 17.06
Error 10 5.16 5.13 0.01 104.72 155.86 0.09 11.19
CV (%) 4 4.49 0.90 4.12 3.36 5.12 7.93

** * Significant at the 1% and 5% probability levels, respectively.
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Fig 1. Interactive effects of sulfur and 7Thiobacillus on capsules per plant. Different letters indicate significant
differences at P < 0.05 by LSD.
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Fig 2. Interactive effects of sulfur and Thiobacillus on seeds per capsule. Different letters indicate significant
differences at P < 0.05 by LSD.
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Table 3. Comparison of the mean of main effects of different sulfur levels and Thiobacillus on some morphological
and agricultural characteristics of Sesamum indicum L.

Number of seeds per capsule

1000-seed

Treatment Capsule No. Seed No. weight Seed yield ~ Biological yield Harvestindex  Plant height

Sulfur

(So) 46.33° 33.17° 3.47° 654.33¢ 3651°¢ 17.91° 93.51°

S 56.67° 50.33° 3.55° 731.67° 3780° 19.34° 97.33

(S2) 67.17° 68" 3.58° 808.33" 3892° 20.76" 104.54°
Thiobacillus

(To) 53.44° 47.22° 3.56° 715.57° 3753° 19.04° 99.57*

(T) 60" 53.78° 3.51° 747.33° 37977 19.64° 97.33%
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Fig 3. Interactive effects of sulfur and 7hiobacillus on grain yield. Different letters indicate significant differences at P
<0.05 by LSD.
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at P < 0.05 by LSD.



A¥48 el g Hlgs N o lads o,y 90 LU HlALS wdss cale 4 puiis

}J;)_f&deu})S&_éJ_.mASw\eMub
jg.)u_mﬁ o.,\_MSJJM) 6(}15}5}\ o}u.?.,w\jj,&_...é
Lgls A das CL&SJI Dl oae ulsdl 5 skl o3

(\Y‘/\/\ ‘6]9:}‘) 6&4.7-\)

a Jadg b5’

355 ool S oS sl 0L Sl s 4 s
A deos SO e 3 pesbnlps S 3855
Jodz) L3 8 s s Ao = ch-w 03 95 opb e
bl 55,558 058 Jlame 5 ke Slinlis (8
Slas San = 518 b IS Ol 1 22y 0ls OLES
05 oSk VAN (T) sheoliss =36 L (Sy)
ple 5 (Sp) el 5l Jlaie op y2aS 5 (S 5 055
8508 2 eSS VI (Ty) skl 5 oolind
Golas S 5 55 opl e DMl &S el s (S
(0 JK2) il A )5 YUYV

o 93,5 by e 3,65 5 aslie
S5 53 oS DS 5 3l pln Wy 4 a8 5 b 5
A0 1y L s IS 5l B Wl (6 s
.(Kopriva et al., 2015)

b Jadg s
Sl 53,8 e edalin £ Jsd 5 oS sbOles
Lol Blize 35 (p < 0.01) uheliys 5358 Lol
eSSl aglie A3 s sme b L35 JS 655 (p < 0.05)
e 45 213 0L sl 50,558 58 S
s 3 0 SAS Y (oles S 5 SID s IS Sl
AV Olpe i (Ty) poshesliss mdls 5 (85) 5 558
S s a8 5 S 055 08 p e S ke
C,E.L:¢.x_o).x.au;(>j§}§g_'ew¢.)&).x.au Soles
S S8 oS Sk N Ol & (Gl
YE/V G 6l S 5 55 ol o 45 L5 elalie

(-\ Jg.&) L odaline Sho >

Ve

ubld p9 Yo ik

LS il patls 388 58 sl Ol mls
aslie (Y Jodar) dd Gl e ds s SO Ck—ﬂ 33
by Sl g Gatld i 48 5l 0L el
L (8)) 5555 e LS pf)_k,;\‘u slesd
Ao bg e il el S 5 ol ds s YA
il L J5d) el s WY sl s
Sola e Sl Cib p jatld 655 7 esbhelisd
Slad pa il jasls o 2 (p < 0.05) cils
540 VA Ol 4y (T)) bl 6 e
e 4 (T ) dals jlag o cils n yastld o taS
A Jsd) del s Ao y3 V4/0 8

Comd (ol Ay il RIA Dl ol cpl e
u\;:ﬂp&\ylﬁso)@p@ml{gii})m)@
Somge Dl 03 il (3 Shee Rl 4
Shacils y jasls o min oS 5 S 5,18 (1Y) SO
S 33,555 555 A s Bl s Vo

A Jeol aald Sl 5l cails y astls

g glas)l

Pl 2,858 68 s LS Laesls il s 430
Ot (Y dsder) LSl e Aoy iy mlaw 55 4y
;;,Sqrw)ug@»ﬁfju&suhz/op&w)\
ELEl S 5 (8) JLaSe 2 p SSLS Yo e Ol 4
,uduuwu(so)q,atx.uu)uﬂ:gkﬁf
(M dsx) 5 s

s 5 s Slas Sl elas i dile G plE )|
o 3,8 o 3 LI ole U Co Dl w
Dis s pais Lopas (G5 T Guas slse 4 OLLS
2 L0l 04 S 5 Jsb s 2 36 3 b
}Jl_;ol:dapsﬁ.wl;yalﬁfcw)uiﬂlpl
5,558 O pas Cle 4 Sdime 3lpe O Ol LG
5 Qo pobe 3 pd & L) SRl o e Nl 5 e
DL s oS sl o5y sllamdle LB 26 i



.. 43 (Sesamum indicum L.) uais obS (suudiy 9 Sa591 94538 83 5 90 (sLafeuly 1)) ylSan § AMS L jule

(el ss 5385 5,8 U ow oS S5 Slie (F o (Sl p 0le) ibols 428 s s
Table 4. Analysis of variance (mean squared) the effect of different sulfur levels and 7Thiobacillus on of some
physiological characteristics of Sesamum indicum L.

S.0.vV df Chlorophyll a Chlorophyll b Total Chlorophyll Carotenoid
Sulfur 2 0.08** 0.11%* 0.36%* 0.027%*
Thiobacillus 1 0.02%* 0.02%** 0.08%** 0.02%*
SxT 2 0.01%* 0.01* 0.01* 0.01
Replication 2 0.01* 0.01 0.01 0.01
Error 10 0.01* 0.01 0.01 0.01
CV (%) 1.58 3.35 2.07 1.26

** * Significant at the 1% and 5% probability levels, respectively.
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Fig S. Interactive effects of sulfur and 7hiobacillus on chlorophyll-a. Different letters indicate significant differences
at P <0.05 by LSD.
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Fig 6. Interactive effects of sulfur and 7hiobacillus on chlorophyll-b. Different letters indicate significant differences
at P < 0.05 by LSD.
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Fig 7. Interactive effects of sulfur and 7hiobacillus on total chlorophyll. Different letters indicate significant
differences at P < 0.05 by LSD.
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Table 5. Comparison of the mean of main effects of different sulfur levels and Thiobacillus on some physiological
characteristics of Sesamum indicum L.

Treatment Chlorophyll a Chlorophyll b Total Chlorophyll Carotenoid
Sulfur
(So) 1.19° 0.61° 1.81° 0.83¢
Sn 131° 0.73° 2.04° 0.86"
(S 1.43° 0.86" 2.29° 0.90*

Thiobacillus

(To) 1.28°

(T) 1.35°

0.70°

0.77*

1.98° 0.85"

2.11° 0.88°
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