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Abstract

Introduction

Sesame is a low-expected and low-input crop among oilseed crops, which holds economic significance not
only in subsistence agriculture in arid and semi-arid regions of Iran but also in terms of its agronomical
characteristics. Shattering tolerant sesame genotypes are crucial for developing sesame cultivation in
countries such as Iran. There is a lack of comprehensive information on crop management, including the
optimal planting arrangement for imported shattering tolerant sesame genotypes. Therefore, this research
was planned and executed to answer the questions regarding the proper planting arrangement of this
genotype in two crucial sesame producing provinces, Khuzestan and Fars.

Materials and Methods

The experiment was conducted in the Khuzestan (Dezful) and Fars (Darab) Agricultural and Natural
Resources Research Center fields during 2019 and 2020. A split-block randomized complete block design
with three replications was implemented at each location to investigate the effects of 30, 45, and 60 cm row
spacing and 5, 8, 11, and 14 cm plant spacing on yield and yield components of shattering tolerant sesame
genotypes. 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
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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 experiment results indicate that reducing the distance between rows and plants increased plant height in
both locations. In Darab, increasing the row distance from 30 to 45 cm increased grain yield by 6%, while a
further increase in distance to 60 cm decreased grain yield. The highest seed yield of 659 kg per hectare was
obtained in Darab using a planting arrangement of 45x5 cm, and the lowest yield was observed with a 21%
decrease in yield for the planting arrangement of 60x14 cm. In Dezful, the maximum seed yield of 684 kg per
hectare was obtained with a planting arrangement of 45x11 cm. The study results showed that in both
locations, the highest grain yields were achieved with a row distance of 45 cm, and the commonly used row
distance of 60 cm did not produce the highest yield in either location. Additionally, in Darab, increasing
planting density by up to 42 plants per square meter increased seed yield. In Dezful, the maximum seed yield
was obtained at a density of 38 plants per square meter.

Conclusion

This research suggests that reducing the row distance while maintaining appropriate plant spacing can be a
practical approach to achieving high sesame yields. Moreover, increasing plant density can lead to a certain
extent of increase in grain yield. However, beyond a certain threshold, as the density further increases, yield
decreases due to increased competition among plants. Thus, optimizing planting arrangements, including
row and plant spacing, is essential to achieve maximum yields in sesame cultivation.

Keywords: Agronomical management, Plant density, Plant spacing, Row spacing, Seed yield
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Table 1. Geographical coordinates, climatic and soil characteristics of study areas

Place of Longitude latitude Height above sea Average annual Average temperature in
experiment level (m) temperature (°C) summer season (°C)
Dezfol 48°26' 32°16' 23 34
Darab 54°17' 28°47' 1089 23 33
A

Average annual . V_erage . Characteristics . .

Place of o precipitation in . Soil organic matter
. precipitation and type of Soil texture
experiment summer season . (%)
(mm) climate
(mm)

Dezfol 350 0 Semi-hot and Clay loam 0.71
Darab 180 0 dry desert Clay loam 0.51

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.

Table 2. Characteristics of the shattering tolerant sesame genotype*

Introducing

The length of

Genot Origi Branchi Seed col
enotype name rigin company growing period (day) ranching eed color
Multi-
S29 United State Sesaco 130+10 - Light cream
branching
Average seed Plant height 1000-seed Seed oil ¢ Shattering Seed retention index
eed oil percentage
yield (kg ha) (cm) weight (g) P 8 tolerant (TIKETO)**
1100+50 1375 2.39+0.1 50+2 + 776

Quoted by Sadeghi Garmaroodi et al., 2023** 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 3. Analysis of variance (mean square) of traits measured in Darab and Dezfol

Darab

S.0.V df H CcpP SC SwW SY oP (0)4
Yr 1 136" 1.12m 43.5m™ 0.55™ 493355 " 0.50™ 113685 "
R(Yr) 4 171 12.4 0.80 0.02 11891 14.4 3071
A 2 2030.5" 19.6° 545" 0.33™ 221257 2.62™ 5805 "
YrxA 2 74.0™ 0.79" 47.1™ 0.03™ 397" 0.37™ 116"
RxA(Yr) 8 48.4 10.1 28.6 0.07 4872 1.85 1014
B 3 794.1" 69.5™ 59.6™ 0.41 16077 12.27 3627
YrxB 3 63.6™ 14.8™ 16.5™ 0.02"¢ 35679 1.38" 7481™
RxB(Yr) 12 69.4 5.17 9.37 0.03 4884 1.43 943
AxB 6 144" 31.1™ 26.0™ 0.07" 5821 1.49" 1230 "
YrxAxB 6 41.5™ 7.36" 9.29™ 0.01™ 1805™ 0.87" 285"
Error 24 88.5 4.61 4.79 0.03 5000 1.34 1205
C.V. 7.62 4.92 6.07 6.81 11.91 2.45 12.37
Dezfol

S.0.V df H CcpP SC SW SY

Yr 1 30.6™ 125" 0.22™ 0.006"™ 45300

R(Yr) 4 296 5.23 4.55 0.01 6975

A 2 8337 283" 24.0" 0.04™ 147846 ™

YrxA 2 34.8™ 119" 0.84™ 0.03™ 307"

RxA(Yr) 8 532 9.56 10.0 0.02 3745

B 3 1054.8" 370" 6.57™ 0.005" 8644 ™

YrxB 3 103 60.3™ 1.48™ 0.01™ 1472

RxB(Yr) 12 154 7.68 7.33 0.01 6047

AxB 6 85.6™ 1228 15.0™ 0.01™ 28346 "

YrxAxB 6 26.1™ 714" 7.49" 0.02™ 6452

Error 24 292 19.5 7.11 0.01 4355

C.V. 10.38 8.14 7.76 6.06 11.45

S.0.V: Sources Of Variance; df: degree of freedom; H: Hieght; SB: Secondry Branch number; CP: Capsule in Plant
number; SC: Seed in Capsule number; SW: 1000-Seed Weight; SY: Seed Yield; OP: Seed Oil Percentage; OY: Oil Yield; Yr:
Year; R: Replication; A: Distance between rows; B: Distance of plants on the rows. *, ** Significant at the 0.05, 0.01
probability level, respectively. ns: non-significant.

*Darab EDezfol

y=-0.0287x? + 2.7668x + 121.78
180 1 R?= 09879
160 ; — o —
— -"';
- 140 -—+
= = - y = -0.0198x? +2.2183x + 94.583
S0 E 120 */ -+ R*= 0.0623
2 5
=
100
80
60
40
20
o
0 s 10 15 20 25 30 35 40 45 S0 55 60 65 70

Plant density (plant m2)

Figure 1. The effect of plant density on sesame height. The

error bars (I) are the standard deviation.
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Table 4. Mean comparison of main effects of experimental treatments.

Darab
H CP SC Sw SY opP (0)'¢
30 135a 43b 36a 2.65a 590 ab 475a 280 ab
A 45 122b 45a 38a 2.89a 625a 47 a 296 a
60 113 ¢ 43b 35a 2.77 a 565 b 47 a 265b
5 127 a 41 a 33a 2.55b 621 a 47 a 288 a
8 123 a 44 a 36a 2.83a 604 a 48 a 292 a
B 11 113b 45a 38a 2.87 a 598 a 47 a 282 a
14 111b 45a 36a 2.84a 551 a 47 a 260 a
vr 122 a 43 a 37 a 2.68a 511a 47 a 240 b
2 125a 44 a 32a 2.83a 676 a 47 a 320 a
Dezfol H CP SC Sw SY
30 161 a 50 a 33b 2.27a 560 b
A 45 155 b 55a 35a 2.35a 662 a
60 148 ¢ 57 a 35a 231la 507 ¢
5 167 a 48 a 33a 2.28a 548 a
8 163 a 54a 35a 231a 592 a
B 11 155 b 55a 35a 2.32a 595a
14 144 c 60 a 34a 2.32a 570 a
Yr 1 164 a 53a 35a 2.32a 551a
2 165a 55a 34a 2.30a 601 a

A: Distance (cm) between rows; B: Distance (cm) of plants on the rows; Yr: Year; H: Hieght (cm); SB: Secondry Branch
number; CP: Capsule in Plant number; SC: Seed in Capsule number; SW: 1000-Seed Weight (g); SY: Seed Yield (kg ha');
OP: seed Oil Percentage; OY: Oil Yield (kg ha'); In each trait and for each treatment, means followed by the same letter
are not significantly different (p < 0.05 and 0.01).

Distance (cm) of plants on the rows
mscm @8 cm 211 cm Dl1dcm
T0 4
. a a a b 2 a
4 a a — o | B

60 — b b b b P
g i e = o
= b
E s0 . — i
= e
= c d
ERE
==
k|
= 30 4
2
2,
=
L] 20 -

10

0 4 T T T T T
30 45 60 30 45 60
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Figure 2. Slicing and mean comparing of yearxrow spacingxplant spacing interaction effect in number of capsule in
plant in Dezfol. In each distance between rows treatment, means followed by the same letter are not significantly
different (p < 0.05).
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Figure 3. The effect of plant density on number of capsule in plant (left) and the number

of seed in capsule (right) in sesame. The error bars (I) are the standard deviation.

3009.3)1.0.;&..&}5)0 0l dj..a.a LSLQU‘)M&J;L)MLQA
g oSS gl w4 wle o a S 13 oS,y a0
g 00,5 Jor Sujelgid duate S Ojgeods wiil coS
.b.wy ool ais-lu duu‘)My; d)@o ‘_g‘); laasls g_,\_:.j)
Glod gy 0w Jlade Layll ol yo Wgd oo oYU Pt g
132 09 Sales 59 g b Rl d9d oo e dils 4 &S
ails o Slos

aig o alols jo bays, fyu dold Jlas bl g beas,
Shls Ho (Y Jgoz) 09 o sixe ails o Slos 0 Jo850 0
ol e il FO a4 Yl ey, o alold ol
alols ol o i Lol ol oldl 1) asls o ,Slee oy
ol aily o Slee oS Coge (o gble #0004 YO 5
3 S adhaie cpl jo giles OloS 5 awslie (F Jguz)
FOXO cuanls malyl 5l als o Slas o yiin a5 cl o
Sl 5l oo, VY el bl o eSS g e ol
Js950 50 (0 Jsuz) sl Cewods yie il 7o XV Y conls
O by, o alold a5 Ko baig o alold o s
ol ails o Sles 5 gyl cre U 0g e il £o g
3 ol VY @z 5l baig o alold oli8l blae jo
) ails o Slos (5 0 il Vo slacays;) o alold Lo
Al ashaie cpl o (F USSD) ol (isl38l 6)ls cxe ok
FAY Jlade 4y e il FOXNY cals zol)T 51 ails o Sles
S ol S ys 0,55l

Slass o8 axli olaws (w15 Ll Loas bl )
WS oo oy RS JaueS (o ails Slasd g g j0 JaunS
ot JB a1 IR g SO o Slee 28l nl b
il Bl LGy SOy o Sles slyml pals pl Ll e
slapSTs )0 9, ul sl 0ad (2 gl woly )3 g Slaws
30,5 oo adgi e axly yo (6 ion wls slass YL
) (e abold blite Sl pizren g dgy (e alold ]
Jleil whaw )3 Sl o ails i 59 » g o abold o
ol Jgys adlaie o (Y Js92) o9 o gre wo)d 4
3,55 )5 o] slalass 5| Sy b il o o
s oo sl olyls jo blae el dnlie (Y Jgux)
sl £ g TO ) o) e Aol Jles 4w o 0 aS
Foble cia 4wy gl beais G alols 16l (e
Sl Jlo ol b il 3 35 s gine Gl s
Gls 12 Gi9 p Golosiae b s G alols 5
2 al e Gy Sk D (B Jgoaz) cubly
PS5 05 A e 4 e ile FOXVE s ol
S0 Jgaz) o o e il Yo X0 cls ialyl jo o
5° & Vel i o515 (IR L als Jlie 59 50 S5k
Js850 50 et 33 5 VO Gl S 5 Sl 4o @pe e
hls o beails oy ials cde (F JSa) cdly ials
ol yials s Wlgh o diies wo o baiy as
4 Ip; «(Mahmoud et al, 2020) ailb _alls jiwgid
LSy 69, @b b n el ale b slaeST s
el Gl L s ik oS il 5 oo G
S Fwgid 5l ol slge (e K0S 59, S 2 51l



...&}jp&;&f&ﬁ)gg}m%?jo}ﬂ@sw)ﬁ:Ql)&ij)& Y.y

Table 5. Mean comparison of interaction effects of treatments in Darab.

A B SW (g) OY (kg ha')
5 2.28b 266 b
8 2.78 a 292 a
30
11 2.78 a 292 a
14 2.77 a 268 b
5 2.76 b 304 a
8 2.88 ab 307 a
45
11 2.93 ab 297 a
14 3.00a 276 b
5 2.60 b 292 a
8 2.83a 276 ab
60
11 291 a 257 b
14 2.75a 235c¢

A: Distance (cm) between rows; B: Distance (cm) of plants on the rows; SW: 1000-
Seed Weight; OY: Oil Yield; In each trait and in each A treatment (distance between
rows), means followed by the same letter are not significantly different (p < .05 and
0.01).
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Figure 4. The effect of plant density on 1000-seed weight of sesame (left). The error bars (I) are the standard
deviation. Slicing and mean comparison of row spacingxplant spacing interaction on seed yield of sesame in Dezfol
(right). In each group of row distant treatment, means with the same letter are not significantly different (p < 0.05).
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Figure 5. The effect of plant density on seed yield of sesame. The error bars (I) are the standard deviation.
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