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Abstract

Introduction

Sesame (Sesamum indicum. L) belongs to the Pedaliaceae family and is an annual and thermophilic plant
known as the queen of oilseeds. Sesame is compatible with the climatic conditions of Iran, and due to its unique
characteristics, it is possible to cultivate it second after wheat in arid and semi-arid regions. To utilize the
maximum production capacity of sesame, implementing the proper agronomic practices such as plant density,
optimal planting arrangement and selecting the appropriate genotype is inevitable.

Materials and Methods

To investigate the effect of planting arrangement and planting density on grain yield of two sesame genotypes,
a factorial experiment based on a randomized complete block design with three replications was carried out in
a hot and dry region situated in Behbahan (30° 36’ N; 50° 14’ E) in 2017 and 2018. The region is characterized
as arid, and the average yearly precipitation (over a 30-yr period), which occurs mostly during the autumn and
winter months, is 345 mm for the site. The annual mean temperature is 24 °C. The average temperature in
2017 was similar to the long-term meteorological data trend, while in 2017, the average temperature (22 °C)
was lower. In this experiment, three factors included planting arrangement (cultivation of one and two rows
on the ridge), planting density per unit area (including 20, 30 and 40 plants per square meter) and sesame
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genotypes Behbahan (local name) and Shavin cultivar were investigated. Data were subjected to ANOV A using
SAS software (9.4 version). Because Bartlett’s test revealed homogeneity in the variance of all studied traits,
data were presented as the mean values for both years. When an F-test showed statistical significance at, the
protected LSD was used to separate the main effects, and the significant interaction effects were separated by
the slicing method.

Results and Discussion

The results of grain yield, as the most important trait, indicated that in single-row cultivation, the maximum
yield of the Behbahan genotype (1068 kg ha') was obtained at a density of 20 plants per square meter. An
increase in planting density caused a significant reduction in grain yield when Behbahan genotype was sown
as single-row arrangement. In two-row cultivation, the Behbahan genotype responded positively to an increase
in plant density and an increase in planting density was associated with a significant increase in grain yield.
However, the maximum grain yield obtained in two-row cultivation with a density of 40 plants per square
meter (919 kg ha™) was 16% lower compared to the superior treatment (single-row cultivation with a density
of 20 plants per square meter). In the Shavin cultivar, the maximum grain yield was obtained in single-row
(683 kg ha') and two-row (610 kg ha') arrangements at densities of 40 and 20 plants per square meter. The
results showed that the average grain yield of the Behbahan genotype (851 kg ha') was significantly higher
than the Shavin cultivar (561 kg ha).

Conclusion
Opverall, in the Behbahan region and for the local genotype of Behbahan, as the superior genotype, a single-row
arrangement and plant density of 20 plants per square meter is recommended.

Keywords: Grain yield, Local genotype of Behbahan, Oil percentage, Shavin cultivar, Weight of 1000 seeds
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Table 2. Analysis of variance (mean square) of sesame traits under experimental treatments

S.0.V df PH CL NCP NSC 1000-WS  GY OP (0)4
Year 1 4.5™ 0.0003 " 35.1m™ 7.5™ 0.01 1104 0.01" 2921
Replication (Year) 4 1.2 0.0004 2.33 4.18 0.008 916 0.33 194
Planting arrangement 1 0.05 " 0.000005 " 33.3m 0.50 ™ 0.01™ 9568’ 1.00" 39457
Planting density 2 1.5 0.0001 " 40.5° 19.27 0.02" 21010™ 1.o1m™ 9763~
Genotype 1 1136” 1.58” 4917 2616”7 4117 1509742" 475" 511229 ™
YxP 1 0.05" 0.0001 " 0.12 0.50" 0.00006"™  34.7™ 0.95" 96.6 ™
PxD 2 1 0.0006" 2177 105™ 0.008 47180 03771 15842
PxG 1 24.57 0.002" 0.34" 3.55™ 0.03" 9022 0.36™ 2977 ™
YxD 2 0.16™ 0.000004 " 0.50" 0.09" 0.00003™  4.16™ 0.10" 11.5™
DxG 2 5.38™ 0.0002 " 140” 79" 0.01 15986™ 0.57" 6719
YxG 1 0.05" 0.00002 " 0.34" 0.05" 0.00001"  2.72™ 1.05™ 66.1™
YxPxD 2 0.38" 0.00006 " 0.16™ 0.29 0.00002"  9.38™ 0.08" 526"
YxPxG 1 0.50" 0.000005 " 0.01 0.04" 0.00001™  6.72™ 0.04" 6.12™
YxDxG 2 0.22 0.00002 " 0.05" 0.01" 0.00005"  9.72™ 0.19 8.37™
PxDxG 2 258” 0.002" 521" 287" 0.0052" 235650™ 0.06™ 72316 "
YxPxDxG 2 0.16™ 0.0000001 " 0.88" 0.37" 0.00006"™  2.72™ 0.11" 8.29 ™
Experiment error 44 5.75 0.0006 10.0 3.42 0.006 2252 0.25 759
C.V. (%) 12.60 8.01 6.33 7.30 4.33 16.71 2.93 7.19

Y: year; P: planting arrangement; D: planting density; G: genotype; PH: plant height; CL: capsule length; NCP: number of capsule per
plant; NSC: number of seed per capsule; 1000-WS: weight of 1000 seeds; GY: grain yield; OP: oil percentage; OY: oil yield. *, ** and ns:
Significant at 0.05, 0.01 probability level and no significant, respectively.
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Figure 1. Mean comparison of interaction effects of planting arrangement x genotype on plant height. For each planting
arrangement treatment, means with different letters indicate significant differences (p < 0.05). The results are the
average of 2 yr (2017 and 2018).

Table 3. Mean comparison of interaction effects of planting arrangement x planting density x genotype

on measuret traits.

Genotype Planting arrangement Planting PR NCP NSC GY oY
density (cm) (kgha') (kgha')
Behbahan  single-row cultivation 20 126 a 102 a 63a 1068 a 601 a
30 119b 86 ¢ 50 ¢ 751b 405 b
40 118 b 95b 55b 803 b 437 b
two-row cultivation 20 116 ¢ 90 b 53¢ 718 ¢ 400 ¢
30 120 b 97 a 56 b 848 b 460 b
40 123 a 99a 59 a 919 a 500 a
Shavin single-row cultivation 20 109b 71c 39¢ 478 b 260 b
30 112 ab 78b 43b 525b 387 a
40 115a 84a 49 a 683 a 362 a
two-row cultivation 20 116 a 80a 45a 610 a 328a
30 113 ab 83a 47 a 565 ab 298 ab
40 111b 74 b 41b 507 b 267 b

* Plants per square meter. **PH: plant height; NCP: number of capsule per plant; NSC: number of seed per capsule; GY: grain
yield; OP: oil percentage; OY: oil yield. For each genotype and in each planting arrangement treatment, means with different
letters indicate significant differences (p < 0.05).

Table 4. Correlation coeflicients for measured traits

PH CL NCP NSC  1000-WS GY OP
CL 0.72"
NCP 0.74" 0.77"
NSC 0.76" 0.79" 0.66"
1000-WS  0.76" 0.63" 0.81" 0.71"
GY 0.87" 0.92" 0.92" 0.94"  0.93
OoP 0.43™  0.49™  0.46™ 051" 048™ 0.55"
(004 0.87 0.92 091 0.94 0.92 099 0.59

PH: plant height; CL: capsule length; NCP: number of capsule per plant; NSC: number
of seed per capsule; 1000-WS: weight of 1000 seeds; GY: grain yield; OP: oil percentage.
*,** and ns: Significant at 0.05, 0.01 probability level and no significant, respectively.
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Figure 2. Mean comparison of interaction effects of planting arrangement x genotype on number of branches per plant.
For each planting arrangement treatment, means with different letters indicate significant differences (p < 0.05). The
results are the average of 2 yr (2017 and 2018).
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Figure 3. Mean comparison of interaction effects of planting arrangement x genotype on number of capsule per plant.
For each planting arrangement treatment, means with different letters indicate significant differences (p < 0.05). The
results are the average of 2 yr (2017 and 2018).
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Figure 4. Mean comparison of interaction effects of planting arrangement x genotype on number of capsule per plant.
For each planting arrangement treatment, means with different letters indicate significant differences (p < 0.05). The
results are the average of 2 yr (2017 and 2018).
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Figure 5. Mean comparison of interaction effects of planting arrangement x genotype on weight of 1000 seeds. For each

planting arrangement treatment, means with different letters indicate significant differences (p < 0.05). The results are
the average of 2 yr (2017 and 2018).
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Figure 6. Mean comparison of interaction effects of planting arrangement x genotype on grain yield. For each planting

arrangement treatment, means with different letters indicate significant differences (p < 0.05). The results are the

average of 2 yr (2017 and 2018).
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Figure 7. Mean comparison of effects of genotype on seed oil content. In each year, means with different letters indicate

significant differences (p < 0.05). The results are the average of 2 yr (2017 and 2018).
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