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Table 1- Soil physical and chemical properties

. Sy
Sy Content (mg.kg™)
Content (%) . 3 - Culas
Jolome SWgm I e Slosle 1y <1
Soluble SO;2 b6 mawliy L6 i Total Organic S S )
o o 9y (meq.I'h Cia : ’." - nitrogen (%) mater (%) pH EC (gS.m
. T Cda
Sand Silt  Clay Available Availat;le p
K+
62.4 26 116 7.8 184 6.7 0.033 0.673 7.97 4.48

9355 93,555 Sbajlowd il o aoS o8] el 51y ialejl (S jlosd )3 S iy Sk -2 g0
Table 2- pH content of soil after harvesting sesame varieties affected by sulfur and cow manure

MiS; MiS; MiS; MiSp MeS; MeS; MeSi  MeSe o
Treatment
747 722 746 782 723 731 754 791 d\&pﬁd\,

So52g8 xS y3 5 20 My g (695565 508 pac Mg 3,555 1S 15 58183 0,555 1S 3 54 1Sp 0,565 i > 5251 0,55 186:Sp
So=without sulfur, S;= 2 tha, S,= 4 t.ha, S;= 8 t.ha, M= without cow manure, M;= 20 t.ha

e g2 els 2,555 2,08 3l (s b ixe (2011 Coy g W
5 S i Jols pdaw «ylys ¢ ST o3le (slyizme « S cughs, &l s

pios ey wlyice 2,558 1 pac 5 ol aiye selyj e 5,80ee i 35 s b L odly 1Sl dunlis gols
Besharati & ) a il SLs 3555 8LS o wliws] 5,555 JiSa 55 o5 B jlest & bogrye ([Sa 5 oS5k 1524/84)
5555 maw il 8l L 5y Slas ]38 (Matlabifard, 2015 i by ([iSn 3 ook 113UT2) 5 Shec oline cinS s
Cewloa i oyl § c;)sral_ﬁs P aldo mls o 8y o R 2356 5 slSoss blie 1.4 Jpas) g1 aals Lo
cad S Lol ¢lial 51 JT esls .(Chaghazardi et al., 2013) (Mo) 5L 555 3015 )Loss 3 3 Jgin) 5,5 b ioe &
5,595 LiSa p3 5 8 Hlews 4 bgsye ails 3,Slas Jlado op 5 i
(3,555 ;LS ;5 54 42 0) zobas b (s ime gl g 590
5,595 Lo gdaw Lial33l b olyen (M) (6915398 3,8 sy
695 258 2ol Hlawd 4y Cannnd &l 3 Slas b xe (il Coge

Sl (lidl g SIS (S5 Cundg 30 case o GRIF
33,5 o oS 3,Shas il as jd g S Ol (gl g Lais
4 I olge 99331 )% 4 (Goldani & Khakhki, 2014)
ol Cabl (Rl a3 g (09,50 lacdld (il S

Rl gl blyd o )3 adl oo ool dilan (BrasnS jolis 8 Jass 4 bgrye 3,5kee hime ey i (7 Jgd) 23,5 (Mo)
29 4_3'93 » J?““‘f Slasy L)"‘Jl)5| ‘uib.)df u“")sl ‘)““’9‘3 u‘)~° J9J‘>) 39 (MISS) LSSK _)9{ )125\127 » L)’ 20 ) );; )l;‘S\m » L)’
Gnanamorty et al., ) 55,5 o paly 83, Slas o3 81 daoes 315 L5 46,] i 6 bosine gl Lnasls il ly 4350 gl (7
ez 2 S 5lS 120413 5 Slae (ko L 13-cd2 5,3 o)
N (LS 3 )5 s LS 1249/5) cid i oo 0355 4 s 1S

U9y ey

S adge 35S sl (B Jgaz) catly 65 3,8dae
ialial g polie Gl Gilil (ol yolie Il cuils il
MRS Gl 8l g s gy gladnls ) olS WL
Momen et al., ) 33,5 o 5,Sboe il Cogn s o 5 ia

350 3,555 1S 55 (5 8 jla 4 bguye (19, 2opd (e
jids 3,595 (4 Jodn) cush aals Jlas b (o)l xe gl o

Sob> slacdglie fiw g 0 bl jl )l > ore

35 MeaS 905 A 5158 Szl (al3l s 3 9 A o 3lS



849 xS Byl (S g (T B Sy ¢ (old 095 98,595 B pan b

o) s9lS398 Byme Ly (g cudly ]y (i) dopd (i
S ine glis 3,59 5 LS > 58 4 L > o2,
SB olbewd balyi 5 a8 6t ey S osle 5 5,505 sl
polie 4 olS wyiwd CoblB (i3l Coge 15)b pH ials” ylas
alie mls ,» .(Fatah & Khaled, 2010) u5s )5 o olie
9 o 395 Bpan Vb gshaw ) IS &b ) pliee G138
4l €9, doy (Karimi et al., 2012) ol oas 4515 3,565
oSl 1 18-cd i 08, (B Jgaz) s (gl stme iglis 55|
(303 42/5) (1Sl b s Joxo 0395 40 s (o> 44/61)
13-coye Sl a2y b0 Jgia) cib YL gy Sy
OS5y Ao | e 0355 Ay Cuud Canl 00 Ml pl3 )
258 calizee plB)l 4Eg, Mo pd duglie gy dnled 4368 £ 5V
Sy 9 A Slite dib 4Eg) Ao yd sl L] canl o3l ylis
LS 4o Coms (s 50mb F9) 22> 3295 pB)) 9 (Jore pB)

.(Dini Torkamani & Carpetian, 2008) wslazsly o.Ml

L by oo 45 ol 0as j3)l5 .(Karimi et al., 2012)
Ahmad & Abdin, ) sl bls,l A o 3168 Jutal coad i3l
A5 4 0l 335 00 5 g D90 s 3,555 5,187 (2006
) w3l ol s el 5l 2550 adgl slse 3,565 G pao sy e
Ol bl pe dlge plo g (189 403 d9s0 & i oS 031> iul38)
<98 368 blize 1. (Nourbakhsh et al., 2014) cul osi o 31
oot (B Usi) 10,5 )b iae 4b gy Loy 205
258 5 oS 058 S 3 5 20 Jlog 4 by k) 2o
555 sl jles Ly (g)b pime olds 9 24 (M1S3) 5,565 )liSa
o byrye (fgy o peS (T Jg2) (MoSs) cutls g9
NS 3 552 5les b (gylaine gl 5392 2,555 ald Lo
2 o5 hles 0 oty dop cnizen (T Jpi2) ctlis 558
S xe Sglis (MSy) (69l5 368 )1 p3 520 ¢ 3,55 )l
oL s dwlis (1 Jodo) il 5,555 1S )3 05 8 Jlewi L

5,565 1S 13 5 8 jlew (6915395 Cbymn pac Lalpd > amd o

S99 53,55 (Slayloni il Codi aoS @) (45 g oS Slnoguad (las po (Sile) puillg 42320 i -3 Jga
Table 2- Results of analysis of variance (mean squares) of sesame varieties quantitative and qualitative characteristics as
affected by sulfur and cow manure

4,3
Oy qobio 'v)i W5, Slas &I gy b oy, Sy 35S Sy hd Cuils s s L
S.O.V. d;f’ Seed yield Seed protein  Seed oil  Leafsulfur  Leaf phosphorus  Harvest index
s 2 1405.418 0.089 3.42 0.00061 0.05004 0.022
Replication
ke 1 24120782 %  1317*  53.72%%  0.00024 0.02498 0.15%
Varieties (V)
3 35 125639.751 ** 12.39 ** 8.55 0.00708** 0.04441 0.22
Cow Manure (M)
ad 3 391872.915 ** 2.81** 35.46** 0.023** 0.14021** 0.04
Sulfur (S)
VxM 1 0.5786 0.041 23.55 0.00014 0.008008 0.002
VXS 3 3066.386 0.41788498 3.93 7.95 0.01899 0.014
MxS 3 17539.243** 2.26 ** 1.07* 0.0029 ** 0.019845 0.023
SXMxV 3 858.725 1.62 ** 17.79 0.00101* 0.03276 0.03
Eurarj)r 30 1938.466 0.27 3.768 0.00028 0.01647 0.034
iy b 20.12 2.67 4.43 8.48 2.1 18.21
CV (%)

Yo > K g pein Jloin ! pdaws p3 b gze el L FH g *
*and **: are significant at 5 and 1% probability levels, respectively.
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Table 4- Mean comparison for effect of sulfur on quantitative and qualitative characteristics of sesame varieties

o . . B o B L w‘:).g uA&L«:
3,545 ,lade &l 3,Sdos S g &l 49, S84 Sy phund Harvest index
Sulfur level Seed yield(kg.ha™  Seed protein Seed oil Leaf sulfur Leaf phosphorus (%)

(tha?) Y (%) (%) (%) (%)

0 1131.724° 19.603° 42.42° 0.14°¢ 0.534° 16.950
2 1152.347° 19.74 b° 4352° 0.16° 0.602 b° 17.357°2
4 1278.624° 20.08° 43.21° 0.17° 0.683"° 17.405°
8 1524.844 2 20.69 46,00 0.24% 0.838° 17.554 2

( p=<0/05) 5,55 FLSD (051 (bl pr (6 sine coglis ¢ygiam y 55 S yiitio gy (hyls slaySils™
*Means within each column followed by the same letters are not significantly different based on FLSD test (p < 0.05).

20 o)) (&S g (B Olpogad 5 08 51 (ke dmglio -5 Joaa
Table 5- Mean comparison for effect of sesame varieties on quantitative and qualitative characteristics of sesame varieties

PR &> 3,Sdos &>y FRURYIR S35 S yhund Coild
Variety Seed yield Seed protein Seed oil Leaf sulfur Leaf phosphorus Harvest
(kg.ha™) (%) (%) (%) (%) index
1‘2:‘;‘} 1294.3% 20.55°2 44.62% 0.175% 0.647% 17.5597%
iy oo 0398
Local Jiroft 1249.48° 19.51° 42.96° 0.179° 0.682° 17.2502°
variety

( P=<0/05) 5,55 FLSD (y051 (bl pr (6 ine gl ¢pgiam y 55 S yiitio Cgys (hyls slaySiliott
*Means within each column followed by the same letters are not significantly different based on FLSD test (p < 0.05).

S (S g (o5 Cluogad 1 (595255 b pan Sl (1aSike duwglie -6 Joua
Table 6- Mean comparison for effect of sesame Cow manure on quantitative and qualitative characteristics of sesame

(59) . . " L = - = . . - oa
CoLv?marere &l 3,Sdos &>y RO S,545 S yund Cudld g
(tha)) Seed yield Seed protein Seed oil Leaf sulfur Leaf phosphorus Harvest
' (kg.ha™) (%) (%) (%) (%) index
0 1220.72° 19.52° 43.45% 0.16° 0.6392° 17.3164%
20 1323.05*% 20.54 2 44,137 0.19° 0.6896 * 17.4935%

( P=<0/05) 5,55 FLSD (y051 (bl pr (65 sine gl ¢opgiam y 55 S yiitio Cgys (il slaySiloott
*Means within each column followed by the same letters are not significantly different based on FLSD test (p < 0.05).
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Table 7-Mean comparison for interaction effect of cow manure and sulfur level on seed protein content, leaf sulfur content,
seed oil content and seed yield

$9b 5 2 ke
Cow manure (t.ha™) Sulfur levels (t.ha™)
) 0 2 4 8

R 0 1864  1925° 19.06% 1897

Seed protein content (%) 20 19.44°  2024°  19.17%  21.12°
N 0 0.13° 0.16° 0164  0.206°

Leaf Sulfur (%) 20 0151  0159%  0171°  0.275°
R 0 4263 44247 4175° 45177

Seed oil (%) 20 422%  428°°  4467™  46.82°
a5 ,Sles 0 1116.02° 1050.47 7 1220.28" 1496.12°
Seed yield (kg.ha™) 20 1147.43° 1254.22% 1336.97° 1553.56°

( p<O/05) 5,55 FLSD (9051 (bl pr (6l cine coglis acindy po p3 S yiio gy (il (o Slia™
*Means within each column followed by the same letters not significantly different based on FLSD test (p < 0.05).
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Table 8-Mean comparison for interaction effect of varieties, cow manure and sulfur level on seed protein content and leaf
sulfur content

r°§) 69€‘=9§ e )‘m Kt
Varieties Cow manure (t.ha® SquL;r levels (Z'ha ) 5

13-cé 0 19.65° 19.98™ 20.75™ 19.92™

&b S ap Gi-13 20 20.73° 20.00° 2065° 22.75°
Seed protein (%) Sy e 0395 0 1874% 1845° 1937 19.31°%
Local Jiroft variety 20 19.290°  2054° 1956 20.78°

13-cé 0 013 017°® 017°¢ 019"

SpoSS clile Gi-13 20 014" 015 016%  0.29°
Leaf Sulfur (%) Cyr lxe 0358 0 013 015%9 0.16%  0.22°

Local Jiroft variety 20 016 %" 0.17% 018%  0.26°

( p<0/05) 5,55 FLSD (9051 (bl pr (6l cine coglis acindy po p3 S yido gy (il (o ySlia™
*Means within each column followed by the same letters not significantly different based on FLSD test (p < 0.05).
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Introduction

Oil seeds had an important role in supplying food, heat and pharmaceutical needs. Today oil seeds are
considered as the strategic agricultural products in the world. Providing of essential elements for crops,
especially micro-nutrients play an important role in increasing the quality of produced food and improving
community health. Sulfur is one of the essential elements required for plants, which has been underestimated in
recent years. In oil seeds, sulfur plays an important role in seeds quality and growth. These plants usually need
more sulfur for suitable growth and higher yield. Synthesis of some essential proteins and vitamins in crops has
been faced difficulty due to sulfur deficiency. The addition of organic matter with sulfur in soils with high
acidity is an appropriate option for reducing acidity and dissolving the required elements of crops.

Materials and Methods

The limiting factors in crop production are high soil pH and its effect on availability of nutrients and also
organic matter shortages. This research was conducted at Kerman Agricultural and Natural Resources Research
and Education Center to determine the effect of sulfur and cattle manure on quantitative and qualitative
characteristics of sesame varieties (Sesamum indicum L.) in a factorial experiment with completely randomized
block design with 3 replications in 2016. The treatments consisted of powdered sulfur at four levels (0, 2, 4 and 8
tonnes.ha™), Cow manure at two levels (0 and 20 tonnes.ha®) and included two Jiroft-13 and Jiroft local
varieties. After soil preparation the cultivars were planted on the rows with 50 cm distance. Grain yield, Harvest
index, Oil and Protein Content, phosphorus and leaf sulfur content of sesame varieties were measured at the end
of the growing season.

Results and Discussion

The results indicated that the highest level of sulfur (8 tonnes.ha™) except for harvest index caused a
significant increase in the investigated traits compared to the control treatment. The interactions of Cattle manure
and sulfur were significant on some traits and the highest grain yield belonged to the Jiroft-13 cultivar in the
highest level of sulfur and Cattle manure. The Jiroft-13 cultivar had the highest grain oil and protein content and
harvest index as compared to Jiroft local variety. Effects of sulfur and Cattle manure treatments on grain oil and
protein were significant and the highest amount was observed in combined application of sulfur and manure.
Application of sulfur increased the concentration of this element in sesame leaves and also due to local reduction
of soil acidity, it had a significant effect on increasing phosphorus uptake. The results indicate that the integrated
use of sulfur and cattle manure as an ecological solution in order to increase growth and quantitative and
qualitative production of oil crops, especially in alkaline soils could be considered.
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Conclusion

In general, the results of this study indicate that sulfur application had a significant effect on the quantitative
and qualitative characteristics of sesame varieties and soil improvement. Application of cattle manure improved
physical and chemical properties of soil, resulted yield increase and provided the sulfur oxidation conditions. In
alkaline soils, animal fertilizers can be used to release phosphorus and fixed micronutrients. Considering the
positive effect of sulfur on soil pH reduction and increasing accessibility to phosphorus and micronutrients,
consumption of this substance with animal fertilizers, will make each one more effective. Large amounts of
sulfur are produced in the country's oil and gas industries which can play an important role in increasing the
quality of oilseed crops. According to the experimental conditions and the obtained results in the absence of cow
manure, using 8 tonnes.ha® of sulfur is recommended. However, under application of 20 tonnes.ha™ of cow
manure, while using lower levels of sulfur, favorable results can be obtained. Jiroft-13 had a higher yield than
local variety and is recommended for Kerman climatic conditions.

Keywords: Oil seed, Fertilizer, Soil acidity, Soil improvement



