g’y dJlae FIV-FYe o AF Y lcusl (pgo o lods (puiicds als [ SClS 3bLno jo 21y pole wlidixs

ol 50 alio Gy g CallS i l)l 50w iy 4 Jomio g 0 ySbos (L 55
B Qe S 90,5
U2 TRV LIC IR SYVOS P || REIERLPIN TSN I RUNOY IXVEN IS TN VPRV
Olrl @) 55yl gy g Uhjeel clidos plojlu d g Sl a9 ol Cliios dumwgs =)
«$5)9US gy 9 Ubjgel «liis lajlu (loyS sl Logi ol wlie 5 (65)9liS (bjgal g liios 5 pe ¢ £ g (olyj Clisios yiso Y
ol el
(SRS

Ol (5 5559l gug s g el «lidos lojl b (b @i 5 (65)9LiS Bjgal § CliS 3 po (£l g (oly5 Cliios ise Y
m.gholamhoseini@areeo.ac.ir :4a5Ke Jgiuo *

DOI: 10.22034/CSRAR.2024.396251.1341 VEYTEINS by Fo,l VP Y/ YNY bl s o)l
ERVCES

Olizsly 5 Gl 5 (28502) oS (slagylinsl ) (65,58 Dliniod 3550 90 (ohghy £5l50 ;0 VFe e 5 1TAT Jlo 5o (b doles]
Alols 1 gy cnl 58 b ] S5 e b ol oIS (slanSshy auly 5k B 1o (5l o 0,5 saSsk S50 4 ()
3 plaS e 3l o ol adlaie o als o, Slas ols las b (28,5 1,8 ) 0,90 9SGy 4 et cudsi) g, o, Sles
30 Grnsile Yo oy Jolsd jo cuinS (lalS o alold g les Zobaw olod )0 5 S o dihaie (5.28,55 1,3 ‘5.';'..3’[.0)"‘ sl les
Ol e il o e 5STas 09 10,65 15 do 0 i zdaw )0 ()l pixe (553 5l (o il 2 5 ¥O) (s, (o Joolgd b b anslas
as ols las C..L...umui Cowdy LS 50 0,55l VEY e oo 4 (o050 ;0 43 YF) o il VoV F sl uf\}i‘)])"di!a.l.n
caiS cnlpls g 09 Fomb abhie pl jo S 5 Slas langio b anslie jo ) adlate ;o (i3 4 Jesxie o) o ,Sdas Jouily
Logie 51 LS 10 #,55lS Yo b cigiy opl 5l oael Casas ails o, Slae jiSTas ¢ Jilie 0 0,105 ey Jolj dilaie 10 CuSgis ol
FB il e il YoxVF cotS iol)] 10 o%gr (i, 0 Jeotie cudgsy cplplo 0gr yidon &> dilaie 10 azuS ails o,Sles
Syl Cd iz ddlais o S gl Jsd

@3, e Jeolgd ails o Slos ils e, duo 0 0 Slos (gl 1 gaudS glaojlg

o b ol gh 5 oyl il (pizmen ol 00d 051 dodlo
9)L‘;S»)o ‘n)fslSA\‘l\ﬂ é).iLo.C .la..us..uoﬁ)t.ib VWWeo css 4.}]05.}).0 ‘QLP B ‘;‘)5} stt)'cﬁ) oo 5_9}..4.0 0)9)40‘
O 3SR )3 o Sl S VY e 8 Shee gt 5 LS oy oy OME Sl e S5 5 eEig 89y S
Ay o wy—mms H5 S 0 amiS o det 3bls (Andargie et al., 2021) wias o LS, Hlaz ol3e
(Anonymous, 2023) S s & a8 ol Jguame auS oS o g, sladils s jo
Oizad g Aol Gellas gla it ples o8 e Aoy 9 Sid bl Sdoss (65,5LnS ;o solaidl Ll
ol el S coldl Ll ot a4 olS ) conlis (5,550 5 =) sl S is a5l Ak ol Coenl o oS i
‘SLA.)J 6l).) 9 0092 @‘M‘ )i:o ‘5_{;5) 6L£b=\.:‘b A i ol.:f ‘so..lﬁ‘ Ja.)‘]_.n LY wl—hﬁ 6)lf)l_~4 oL:.f L)"‘ J._.M:Llso o
ey 50 elhian slagiegy 4 ol (A5 5 o5 o Sles 2l baolio ) 55 ol ol 5Ls 4T g 5 0l 58
Sadeghi ) < I3l ae i Copoe slo ybg, dgup Sadeghi ) el jiosl o4, sladils Sliwl &Ysaxe
ol e pos opl alex 5 (Garmaroodi et al., 2023 S mhaw NFY JLo s (Garmaroodi et al., 2023

) Carar SO sladsss &9 .A__..,L,u’a dig PSI;5¢_ZL§ O‘;)l}n A @S0y cade b LS e 4 lel ey



OlHod g (Somxodle

FIf

9 2l gl oal (28,02) GlasS g () plimassh

IRV g e

g, 9 dlge

55 sios% Eolye ;1T 9 ITAR Lo g (b e
Oz gh g Ol slaglinl )3 (55,5laS Slidos 55 1
Bble codldl slo Fig 0B 121 (852) (loyS 5 ()
Sl aagi cpl 50 cawl oad Bl Jgoz 0 Liolesl gl
9 OlalS alald 5 ke ilu £+ 9 FO ¥+ slackys, alold
o 5 (F Jsiz) sl VE 5 1) A D clocys,
(V' Jgaz) G050, 4r oo 0z oigi] 0 Slae 9 50—,
o, Sloe gl o Slos (0,8 a5l slow iy glay )| Jolis
PSS B ey 950 89, 0 Ses 9 (89, w00
B 53 ()5 eas 0,5 laSsh &ygo ar Sialejl (S
0 [z 185w b (olas JolS (slaSsly 4y 251

s ol (e s3lmoslel Slikoe sl 5l g
ST Load Jede b y5d (o) Tl g S—d
Pole ;3 YV g Ve 0 (Glia jo g0 clale L) pl b (pnSs )8
p9o 5 Jol Jlw )0 i i Sdpm o 0le 5 WY 5 VY 5 L)
Sl &5 2 il C S inles] glacsS 4 ialej
sloazly o layds g e F Jsb 4y ol s Jlex
U150 53 (s 5 005 CtS 05T 50 4y o) ol
Alols a5 (g)5bods ol S5 (5 4w B 93) 503 5 0 4yl
ol ool (sloloss 51 S5 52 50 530 5500 sladisy (o
o 9 () lo sk (g, 4 (talesT slavaly ()Ll 005
Oeizred Al plaxl JLSG 59, VY LY e baasgy ae il
J—olsd 1o 5 iy job ar o) Jad Jsb jo ez Sliles
Jode 4y (o)5) o3 995 bl 5o 8,5 plxil oligS” Slej
PSS N0 Jlade ax iy 05 liSe 3 SelS Y -
dos dl> 5o 3 (gor el o 90 50 00 LS O )90 4y LS
slocis,; LS g Ml Oypo an Giile 5 (ST ez U
b cdo al> e 10 (6 e cilw cia U gy Gos o oS
5 B 3 e prires wS oo WA S o—ia

9V gy ol b g eSSV gV 8

$3y ais alols o CllS sy o alold o s b e e
I3 1y LS 55 SIS, 5 8903 el S BIS s,
oad h)l58 alize gl aidS olados [0 asuS o Sles
(Ajibola and )| X__zags 5l (S Jlie Glare an.cul
2O &yl e igles a8 sz sl Lo Kolawole, 2019)
50 030,55 ol S cilisee slayial,T jo oS o Shae
ol » (Azanaw and Singh, 2023) ¢ plw &S 5,5 o
alols 4 595 o Jol> Slej xS 5 Shee 2STa> a5 w55k
e 2 S5 by gmpe B bl 5 e S0 iy,
b oo cas Gil)T an s Salite gl sl S
(ilS g b o(poamls o Bled 5l ohisan) o8l sl S5ig
28 gz wdy Jab Jsb 5 S grlol skl (o)
obie il gl)ls azuS 4z ST a5 clils az g Wl

39) Sl 165 Vgome 31 0, Shoe )50 Lol camisly oo o3 (sl
L GLSe o o ol yieS olpl alex 5l olez blas 251
Sloslys J8lax L g 45,k doss oS 55 bowee ol S o a5
stz BB i A Siege 9 3550 0010 U (55)5L8S
Sadeghi ) o5& oo ali (o3, il 50 eo i adgr adls
azS sa Pl pB | ol L (Garmaroodi et al., 2023
Tee (=i Capde JUS 50 (b, 4 Suglie a5 Sl ek
Glo,5iS 10 oS CliS dnwyd gl 09z ge 4 S L s
polae 18, (golawi .alil ol ul dlem 5l olS ) ciS asivse
$S s (Glaind dnsga Lasogs 008 Jguaeyy 9 ) @
ale> o1 51 (Langham, 2012) cowl oo 8yme S5 0l yo
S8 e Guyb 3l ameS i a4 Jeite ey S pde
W}A )LM}‘ ).) AR IRTA JL....J )0 )9_.‘*; ‘;..Cs) L;Lmub C]Jo
Slidos i @S )i g Jls 4 bl Sliios
g gl ly ook s)lganl a5 C8 T 18 g, slaails
P Jb ol bccwl ails ol jar 4y i8S yo aouS CiS
Aoz 5| i) ol (o615 S 3 9 Shas Jomiliy b L)
Tl Cgz mol> Gledlbl 05,05 45 4> 95 b gg0mme ;0 s
5 Ol Ll 93 50 WS s & Jete (S10)ls olsi



1o B D Sl g p S melBl 50 Liliso LS5 g cedlS (ulyT 50w 35 4 Joorio g 0 Slos (255

oolatl Giolej] 5o slowdd o 4555 0 sanline 8 20,8 eolaiwl cils 5 L8 el Oldgw 0,505V

A L olow ol o) 0,90 Jobo j0 aSul @ az g5 b i

Sulel gl Gble (SB g canlil (sl F19 (2 ldl o Claisia -) Jour

Table 1- Geographical coordinates, climatic and soil characteristics of study areas
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Average temperature in Average annual . .
o o Height above sea latitude Longitude Place of
summer season (°C) temperature (°C)
level (m) experiment
’ ’ Vbl)
35 23 492 30° 54 61° 41
Zabol
s
34 25 1100 28°32' 57°51' .
Jiroft
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Soil organic matter . Characteristics and L Average annual
0 Soil texture . precipitation in s Place of
(%) type of climate precipitation .
summer season experiment
(mm)
(mm)
Hot and dry desert N
0.24 Sandy loam 0 63
(Bwh) Zabol
Hot and dry desert S
0.14 Clay loam 0 180 .
(Bwh) Jiroft
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The characteristics and type of the climate have been determined based on the Koppen-Geiger climate classification method. The
characteristics of the soil are recorded at a depth of 0 to 30 cm.
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Table 2- Experimental treatments
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Density (plant m?) Plant spacing (cm) Row spacing (cm)
67 5
42 8
30
30 11
24 14
44
28
45
20 11
16 14
33
21 8
60
15 11
12 14
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Table 3- Characteristics of the shattering tolerant sesame genotype
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Seed color Branching growing period Introducing Origin Genotype name
(day) company
o9y 05 el iz ST L
. . . 130410 . S29
Light cream Multi-branching Sesaco United State
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Seed retention index Shattering tolerant Seed oil 1000-seed weight Plant height A d
(TIKETO) 9 percentage (9) (cm) _verage see
yield (kg ha)
776 + 50+2 2.39+0.1 13745 110050
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** This index indicates the ability of the seed to be kept inside the capsule, and each number varies from zero to eight, and the higher the

number, the greater the tolerant of the capsule to seed Shattering.
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Table 4- Analysis of variance (mean square) of traits measured in Jiroft and Zabol
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RxA(YT)
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po sl
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Yr: Year ; R: Replication; A: Distance between rows ; B: Distance of plants on the rows; df: degree of freedom; H: Height; SB: Number of Secondary
Branch ; CP: Number of Capsule in Plant; SC: Number of Seed in Capsule ; SW: 1000-Seed Weight; SY: Seed Yield ; OP: Seed Oil Percentage; OY:

Qil Yield;
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*, ** Significant at the 0.05, 0.01 probability level, respectively. ns: non-significant
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Table 5- Mean comparison of main effects of experimental treatments
bz S
Jiroft Zabol
5 3 3 5 5 3 3
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30’ ) 30 =)
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A: Distance between rows ; B: Distance of plants on the rows;
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In each trait and for each treatment, means followed by the same letter are not significantly different (p < 0.05).
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Figure 1- The effect of different densities on plant height (left) and the number of secondary branch (right). The error bars are the

standard deviation.
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Figure 3- The effect of different densities on number of capsule in plant (left) and the number of seed in capsule (right). The error

bars are the standard deviation.
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Figure 7- Slicing and mean comparing of AXB interaction effect in seed yield trait in Jiroft. In each distance between rows treatment,

means followed by the same letter are not significantly different (p < 0.05).
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Figure 9- The effect of different densities on seed oil percentage (left) and oil yield (right). The error bars are the standard deviation.
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Abstract

Introduction: Despite the desirable nutritional profile of sesame and the appropriate adaptation of
this crop to the country's climatic conditions, the cultivation of this crop is not given that attention
compared to other oilseeds. Because of its highly variable seed yield further agronomic research and
management strategies are critical to improve sesame quantitative and qualitative yield. Planting
arrangements and planting density are the most important agronomic practices that need attention. In
addition, like many other sesame-producing countries, Iran has numerous local sesame populations
adapted to their respective production regions' climatic and soil conditions. However, these
populations are not suitable for large-scale cultivation and mechanized farming. In 2016, a sesame
genotype resistant to seed shattering was imported into the Iran suggesting its potential contribution
to sesame cultivation programs in the country. Due to the lack of comprehensive information to
answer the questions rose regarding the planting arrangement and suitable planting density of the
imported shattering tolerant sesame genotypes, this research was planned and executed.

Materials and Methods: Field experiments were conducted in Sistan and Baluchistan (Zabol) located
at 61° 41' longitude and 30° 54' latitude, with an elevation of 492 meters above sea level and Kerman
(Jiroft) located at 57° 51' longitude and 28° 32' latitude, with an elevation of 1100 meters above sea
level provinces in 2021 and 2022. In this study, the effects of row spacing (30, 45, and 60 cm) and
plant spacing (5, 8, 11, and 14 cm) were investigated on growth characteristics (plant height, number
of sub-branches), seed yield, yield components, oil percentage and oil yield of a shattering tolerant
sesame genotype. In each location, the experimental design was a randomized complete block design
arranged in split blocks (strips) with three replications. The collected data were analyzed using SAS
software (version 9.4), and Bartlett's test confirmed homogeneity in the variance of all studied traits.
The mean values for both years were presented since the data were consistent. It is important to note
that the data from each region were analyzed separately due to inconsistent variances between regions.
Statistical significance was determined using an F-test, and protected LSD was used to separate the
main effects when necessary. Furthermore, significant interaction effects were separated using the
slicing method.

Results and Discussion: The results showed that seed yield was not affected by experimental
treatments in the Zabol region. In the Jiroft region, the results indicated that in all the treatments of
plant spacing, cultivation in row spacing of 30 cm was significantly superior compared to other row
spacing (45 and 60 cm). The maximum seed yield in this area (1430 kg ha™) was obtained from the
planting arrangement of 14 x 30 cm, which was 10 and 29% higher, compared to the same treatment
in the row spacing of 45 and 60 cm, respectively. Also, the results indicate that the seed yield in Zabol
did not show a specific reaction to the increase or decrease in density. In contrast, seed yield in the
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Jiraft region increased up to the density threshold of 33 plants per square meter, and after that, seed
yield was reduced with a further increase in planting density.

Conclusion: This research showed that the yield potential of the imported shattering tolerant sesame
genotype in the Zabol region was lower than the average yield in this region. Therefore cultivation of
this genotype in the Zabol region is not suitable. In the Jiroft region, the maximum seed yield obtained
from this genotype was up to 300 kg ha?, higher than the average yield of sesame in the Jiroft region.
Therefore, the shattering tolerant genotype, especially in the 30 x 14 cm cultivation arrangement, has
a good potential for cultivation in the Jiroft region.
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