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Avrticle Info ABSTRACT
Article type: Background and Objectives: Like many other sesame-producing
Research Full Paper 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

o resistant to seed shattering was imported into the Iran suggesting its
Avrticle history: : St oot ;

Received: 2023-7-1 potential contrlbutlon_to sesame cultlvat!on programs m_the country.

Accepted: 2023-10-6 Due to the lack of information regarding the appropriate planting

arrangements and densities for this imported shatter-resistant

genotype, especially in Golestan province, this research was

conducted.
Keywords: Materials and Methods: The experiment was set up as a split-plot
Oilseed design in an RCBD with three replications in 2020 and 2021 in the
Qil yield research fields of the Golestan Agricultural and Natural Resources
Seed yield Research and Education Center (Gorgan), located at 54° 24' longitude

Yield t . . .
167 components and 36° 53' latitude, with an elevation of 5.5 meters above sea level

and temperate climate with hot and dry summers. The main plots
consisted of three-row spacing (30, 45, and 60 cm), and the sub-plots
included four plant spacing (5, 8, 11, and 14 cm). The morphological
traits, yield components, seed yield, seed oil percentage, and oil yield
of the imported shatter-resistant genotype were evaluated. The data
were analyzed using a mixed model approach assuming the random
effect of year, and the analysis was performed using SAS software
version 9.4. Mean comparisons of main effects were conducted using
the LSD test at a significance level of 5%, and in the case of
significant interaction effects, mean separation and comparison were
performed using the LS-means test.

Results: The results showed that in the first year, the tallest plants
were obtained from the 60x8 cm planting arrangement (193 cm),
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while in the second year; the tallest plants were obtained from the
30%11 cm planting arrangement (211 cm). Increasing the planting
density from 10 to 35 plants m increased the plant height by 22 cm,
but further increases in density due to increase competition decreased
plant height. Furthermore, the highest number of capsules per plant
(201 capsules) in the first year was obtained from the 60x14 cm
planting arrangement, and in the second year (169 capsules), it was
obtained from the 60x11 cm planting arrangement. Decreasing the
distance between rows and plants, which corresponds to increased
planting density, reduced the number of capsules per plant, the
number of seeds per capsule, and the thousand-seed weight. The
results indicated a significant interaction effect of row spacing and
plant spacing on seed yield. The highest seed yield of 3025 Kg ha™
was achieved with the 30x11 cm planting arrangement. Although
increasing the planting density decreased the number of branches and
yield components, this decrease was compensated by increasing the
number of plants per unit area, and the highest seed yield was
obtained at a density of 30 plants per square meter. Additionally, the
results showed that increasing the planting density beyond 30 plants
m? led to a decrease in seed oil percentage.

Conclusion: The results of this study revealed that the average and
maximum seed vyield of the shatter-resistant genotype were
approximately 3 and 4 times higher, respectively, compared to the
average sesame yield in the Gorgan region. Therefore, considering
the mechanized harvesting potential of this genotype and its high
seed yield, it is recommended to cultivate this genotype using the
30x11cm planting arrangement and a density of 30 plants m™ in the
Gorgan region.
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Table 1. Geographical coordinates, climatic and soil characteristics of study areas
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hot and dry
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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. Characteristics of the shattering resistance sesame genotype (11)

Gas) A5 0555 Jsb

L e s LIS B e IS 2 G55l
e e The length of Introducingﬂ - Genoty:)e
Seed color Branching grom(gg;l )gerlod company Origin name
i £ S 130+10 #o ! s29
Light cream Multi-branching B Sesaco United State
) N als e 035 <5 el als 3 Shes Javs 526
., - Sa s
Seed retention Shattering Seed oil f T ] TN SS
index (TIKETO) tolerant percentage 1000-seed Plant height  Average seed
weight (g) (cm) yield (kg ha™)
776 + 50+2 2.39+0.1 1375 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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R(Yr) BIWETS 4 44.1 0.15 93.9 641 0.15 50056 76.2 38773
A bshst o alols 2 110™ 5.67™ 40195 " 100™ 0.002™  442540™ 12.6" 93356 ™
e ol x Jlo
YrxA = b s 2 1103™ 1.44™ 1787™ 723™ 0.12"™ 35016™ 0.15"™ 10639"™
o Al x 1SS
RxA(YT) 8 44.6 0.13 105 217 0.06 198357 221 49362
Jle s bglas
B Ol o alsls 3 250™ 1.63"™ 57828 " 559™ 0.47 1553455™ 48.0 561184™
e ol x Jlo
YrxB = e 3 1041 0.99"™ 5778"™ 200™ 0.04"™ 49708 2.00"™ 18846™
Ol
o Al x 1SS
RxB(YT) ~ 12 68.3™ 0.10 239 67.4 0.09 173078 2.55 44068
Jl s olals
x Lyl oo dlols . - - o
AxB B 6 761™ 1.77™ 843"™ 798 0.05™ 1364128 11.3 415284
OLLS oy alsls
o ol x Jl
YIXAXB o abols x byl 6 10437 056" 1798 ™ 187" 0.03™ 50698 " 0.74™ 10353™
ol
Error [ 24 105 0.12 181 144 0.11 108324 1.10 24723
CV. DS 2 6.02 13.19 10.92 13.99 9.78 14.79 2.10 14.05

Yr: Year; R: Replication; A: Distance between rows; B: Distance between plants; 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; OY: Oil Yield ;ns: non-significant;

probability level, respectively.
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* ** Significant at the 0.05, 0.01
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Figure 1. Slicing and mean comparing of YrxAxB interaction effect on plant height (up) and number of secondary
branch (down). In each distance between rows treatment, means followed by the same letter are not significantly
different (p < 0.05).
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Figure 2. The effect of different densities on plant height (left) and the number of secondary branch (right).
The error bars are the standard deviation.

Vey



OlSed 9 (el dumo [ ndild (35 42 pgllie 98 3,Sos (o) 5

L Ge e (Re Sle) dold

Distance (cm) between plants

BScm B8 cm 811 cm O14cm

200 +

100 d

s 53 J S slaes
Number of capsule in plan
-
N
<
.

n

30 45 60
b s,y o (e Sle) ol
Distance (cm) between rows Distance (cm) between rows
Jst Jw pss J
Year1 Year2

):.A.JﬁjsJ}....;S:l.,\a.?ﬁ«\Jﬁ&ﬁAl.»lé):q;)w&pb)sdb&&uﬂﬁl@wuﬁ;dufﬁ -v s
,u)l,uw);@anchﬁ)zwbwajwJquél)laduﬁp‘q:)wwu)wf

Figure 3. Slicing and mean comparing of YrxAxB interaction effect on number of capsule in plant. In each distance
between rows treatment, means followed by the same letter are not significantly different (p < 0.05).
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Figure 4. The effect of different densities on number of capsule in plant.
The error bars are the standard deviation.
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Table 4.Mean comparison of the interaction effect of distance between rows and distance between plants in the

measured traits
u{a). qu ol mﬁ.\ﬂ.‘d.ab 03 &l sl dls 3,Shs G s s Sl
(sl (sl S SY (kghal)  OP (%) OY (kg ha))
A B SC
5 67c¢C 1476 ¢ 45¢ 668 c
30 8 78 ¢ 2027 b 49 b 993 b
11 105a 3025 a 5la 1556 a
14 92b 2850 a 52 a 1473 a
5 88 b 1713 b 48 b 826 b
45 8 99 a 2509 a 5la 1273 a
11 84b 2444 a 5la 1249 a
14 81b 2342 a 5la 1189 a
5 8la 2229 a 50a 1105a
60 8 82a 2298 a 5la 1176 a
11 87 a 2005 ab 5la 1015 ab
14 87 a 1777 b 5la 906 b

A: Distance between rows (cm); B: Distance between plants (cm); SC: Number of Seed in Capsule ; SY: Seed
Yield ; OP: Seed QOil Percentage; OY: Qil Yield.
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Figure 5. Mean comparing of main effect of plant spacing on 1000-seed weight. Means followed by the
same letter are not significantly different. Least significant difference (LSD) = 0.2
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Figure 6. The effect of different densities on number of seed in capsule (left) and the
1000-seed weight (right). The error bars are the standard deviation.
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Figure 7. The effect of different densities on seed yield. The error bars are the standard deviation.
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Figure 8. 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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