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Avrticle Info ABSTRACT

Article type: Background and Objectives: Although sesame has traditionally been
Full Length Research Paper  grown in southern Iran's warm and arid regions, its desirable agronomic
traits and economic profitability have led to increased interest in cultivating

. . ] this crop in the northern regions. However, sesame often exhibits low
értlc_le h,'Story' performance due to poor agronomic management, environmental stress,

eceived: 05.30.2023 . . . -

Revised: 06.21.2023 and limited use of improved varieties. Therefore, the use of improved
Accepted: 07.23.2023 sesame varieties, mainly those resistant to shattering, along with proper
agronomic management, maybe the key to successful cultivation in various

parts of the country. The seed of a non-dehiscent sesame genotype (S29)

Keywords: was imported into the country in 2016. Several years of studies related to
Plant spacing, ) this genotype confirm that it is resistant to seed shattering. In this regard,
Resistance to seed shattering,  the present study was designed and conducted to investigate the effects
?gé’:’js?glcc;”g' of planting arrangement and plant density on the performance of a

y non-dehiscent sesame genotype.

Materials and Methods: The experiment was conducted in research fields
located in Mazandaran (Sari) and Ardabil (Moghan) in 2020 and 2021.
The effects of three planting row distances (30 cm, 45 cm, and 60 cm)
and four plant spacing on the rows (5 cm, 8 cm, 11 cm, and 14 cm), with
a minimum density of 12 plants per square meter to a maximum density of
67 plants per square meter, were evaluated in terms of plant height, number
of branches, yield components, seed yield and oil percentage of the
shattering-resistant sesame genotype. The experiment was set up in a
randomized complete block design with split-plot arrangements and three
replications in each location.

Results: The results showed that the highest plant height in both regions
was achieved with a row distance of 45 cm and a plant spacing of 8 cm.
Additionally, increasing plant density up to 45 plants per square meter
resulted in increased plant height, but further increase in density decreased
plant height. Decreasing the distance between planting rows and plant

wh



spacing, equivalent to increasing planting density, reduced the number of
branches, capsules per plant, and seeds per capsule in both regions. The
maximum seed yield in the Moghan region (1465 kg/ha) was obtained from
the 45x8 cm arrangement. However, there was no significant difference
compared to the yield obtained from the 45x5 cm planting arrangement. In
contrast, the highest seed yield in the Sari region (824 kg/ha) was achieved
with the planting arrangement of 30x14 cm. Based on regression analysis
of seed yield, the optimum density was estimated to be 23 plants per
square meter for the Moghan region and 31 plants per square meter for the
Sari region.

Conclusion: The results indicated that the imported non-shattering sesame
genotype did not exhibit desirable potential for cultivation in the Sari
region due to its lower average yield than the regional average. However,
in the Moghan region, this genotype showed a comparable average yield
and even higher maximum yield (250 kg/ha) than the regional average,
with the highest yield obtained from the 45x8 cm planting arrangement.
Therefore, due to its suitable seed yield performance and the potential for
mechanized harvesting, this genotype holds promise for cultivation in the
Moghan region.
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Table 1. Characteristics of the shattering tolerant sesame genotype.

o (G2) 250553 Jsb =4 N .
S e The length of oS b e e s el
Seed color Branching growing period Introducing Origin Genotype name
(day) company
Site L 13010 Flor s 529
Light cream Multi-branching Sesaco United State
. " Sy alsylie o5 AJJ.JCLL?)l als 3 Sas Lo g
o o= g}”ﬁ)ug}""’”“ (;) (2o =LY (L&b:;jl.s)
Seed retention hatteri | als o8, £ St SIS
index (TIKETO) ~ Shattering tolerant Seed oil percentage  1000-seed Plant height Average seed
P g weight (g) (cm) yield (kg ha™®)
776 + 50+2 2.39+0.1 13745 110050

* Quoted from reference number (6)

(V) oyl i py 3l Ji5 &

Wil 55 sde e 5 il pite Sl U ho 50T W35 a5 ol S 0503 L S sl Sl astls ol

Sl &l u;ﬂ)ady.:sjsu;f C,.AJU..« okaasOlis

** 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 2. Geographical coordinates, climatic and soil characteristics of study areas.

2l ( Ske

et s AUl gl o Sle o 3l gl Sl e
' (S Sl axy3) o) Uys Sl 20 sl Jsb bl
(1,3 sl a0 _ . _
Sl e Average annual Height above sea Latitude Longitude Place of
Average temperature in temperature (°C) level (m) experiment
summer season (°C)
L
27 176 29 36° 40’ 53° 50’ <
Sari
Obs
255 215 60 39° 39’ 47°42' °
Moghan
2 Sk Sl ol S
Sl T sl S SEL S
S SR k) Ol b A
Sl il - e ee) UL i
(4s,3) Characteristics Average ol
Soil organic matter Soil texture and type of precipitation in Average annual Place of
o climate precipitation .
(%) summer season experiment
(mm) (mm)
L.
1.74 Clay loam , 117 656 <
Temperate with Sari
hot and dry
summers Olaa
1.76 Clay loam 27 250
Moghan

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 3. Experimental treatments.
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Table 4. Analysis of variance (mean square) of traits measured in Moghan and Sari.

Olas
Moghan
e I3 s sl J gS Slas 4l i s )L
o als :J.{L.& > }WS Cu;)‘ - <
&ls sy alsylpa JseS 55 Gg Gy 3 o H sl GRS
OP SW sC cP SB df S.0.V
473"™ 1168156™ 1.53™  5083™ 9846 "™ 5.55" 22050 1 Ju Yr
6.97 50441 0.05 4.80 265 0.03 165 4 Jl s 1S R(YT)
3.09™ 5182060° 0.96™  984™ 50562 " 6.95™ 1495 ™ 2 bhast o alols A
0.18™  225259™ 026"  156™ 2625™ 1.55™ 563™ 2 b dols s Jle YrxA
o Aol s I S
ol o2 0P
1.18 22781 0.04 66.2 474 0.31 457 8 _ RxA(Yr)
Il s bslas
1.79™ 52777™ 045™ 8297 6089 " 5.48" 13.1™ 3 LS o dlols B
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T W E RN I
ol 22 0P
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0.27™  14231™ 0.05™  924™ 109™ 0.27™ 21.0™ 6 ~ YrxAxB
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1.08 17060 0.03 43.4 370 0.19 91.1 24 ot Error
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Continue Table 4.
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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 Plan; SC: Number of Seed in Capsule; SW: 1000-Seed
Weight; SY: Seed Yield; OP: Seed Oil Percentage
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" *and ** Respectively non-significant and significant at the 5% and 1% probability level
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Table 5. Mean comparison of main effects of experimental treatments on measured traits in Moghan and Sari.
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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
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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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Fig. 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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Fig. 2. Slicing and mean comparing of YrxAxB interaction effect on number of capsule in plant (up)
and number of seed in capsule (down) in Sari.
In each distance between rows treatment, means followed by the same letter are not significantly different (P<0.05).
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Fig. 3. The effect of different densities on number of capsule in plant (left) and the number
of seed in capsule branch (right).
The error bars are the standard deviation.
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Fig. 4. The effect of different densities on 1000-seed weight. The error bars are the standard deviation.
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Fig. 5. Slicing and mean comparing of AxB interaction effect on seed yield in Mooghan (up) and Sari (down).
In each distance between rows treatment, means followed by the same letter are not significantly different (P<0.05).
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