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Ekoloji

Yaglh tohum bitkisi olan susam, agulikli olarak diinyanin tropikal ve
subtropikal bolgelerinde yetistirilmektedir. Bitki tohumlar1 %42-54 oraninda
kaliteli yag, %22-25 protein ve %20-25 karbonhidrat igerir. Yiiksek miktarda
besin bileseni igeren susam tohumlari, spesifik antioksidan aktivitesi
nedeniyle geleneksel bir saglik gidasi olarak tiiketilmektedir. Tlrkiye'nin
Gilineydogu Anadolu Bdlgesi'nde karasal iklimin hiikiim siirdiigii Siirt'te
¢imlenme tarihi, vejetasyon donemi, ilk ¢igeklenme zamani, son ¢igeklenme
zamani, bitki boyu, ilk dal yiiksekligi, dal sayisi, bitki bagmna diisen kapsiil
sayist ve verim agisindan yiiksek performans gosteren toplam 23 farkli
susam genotipinden en iyi genotipi se¢mek amaciyla bir arastirma
yapilmistir. Caligma sonucunda, calismada goézlenen parametreler icin
genotipler arasinda 6nemli farklhiliklar tespit edilmistir. Bitki boyu, ilk dal
boyu, dal sayisi, bitkideki kapsiil sayisi, kapsiildeki tohum sayis1 sirasiyla,
80,8-115,9 c¢m arasinda; 5,9-18,3 cm; 3,1-8,5 adet; 65,6-154,2 adet; 62,8-
135,2 adet olmustur. Tohum verim degerleri SUS10 ve SUSI1 genotiplerinde
sirastyla en diisiik (38,2 kg/da) ve en yiiksek (97,4 kg/da) olmustur.Sonug
olarak, SUS1 genotipi Siirt kosullarina iyi uyum saglamistir. Sonug olarak,
bazi susam g¢esitlerinin Siirt ekolojik kosullarinda verimli sekilde
yetistirilebilecegi belirlenmistir.
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Oilseed crop sesame is mainly grown in tropical and subtropical parts of the
world. Plants seeds contain 42-54% quality oil, 22-25% protein and 20-25%
carbohydrates. Sesame seeds with high amounts of nutritional components are
consumed as a traditional health food for its specific antioxidative activity. A
research was carried out at in South Eastern Anatolia Region of Turkey in Siirt
where continental climate prevails, with the aim to select the best genotypes
from a total of 23 different sesame genotypes showing high performance in
terms of germination date, vegetation period, the first flowering time, the last
flowering time, plant height, first branch height, number of branches, number
of capsules per plant and yield.

As a result of the study, significant variations were determined between
genotypes for the observed parameters in the study. Plant height, first branch
height, branches number, capsules number per plant, seed number per capsule
were between 80,8-115,9 ¢cm; 5,9-18,3 cm; 3,1-8,5 pieces; 65,6-154,2 pieces;
62,8-135,2 pieces, respectively. The seed yield values were lowest (38,2 kgda’
1) and highest (97,4 kg/da) at SUS10 and SUS1 genotypes, respectively. As a
conclusion, SUS1 genotype fit well to Siirt conditions. As a result, it was
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determined that some sesame varieties can be cropped under Siirt ecological
conditions with good yield levels.
To Cite: Ozgmar AB. Determination of Adaptability of Sesame (Sesamum Indicum L.) Genotypes in Siirt Ecological
Conditions. Osmaniye Korkut Ata Universitesi Fen Bilimleri Enstitiisii Dergisi 2022; 5(3): 1744-1752.

1.Introduction

Sesame (Sesamum indicum L.) is an old oil seed crop that has been produced in Asia and Africa for
over 7.500 years, even in arid environments (Langham et al., 2010). This dicotyledonous oil seed crop
is mainly grown in tropical and subtropical parts of the world for its oils and proteins. Sesame crop is
grown for dry seeds for food; leaves and young branches for feed and diversified parts of the plant for
the treatment of several diseases (Pusadkar et al., 2015). Main form for utilization of sesame seeds is
roasting seeds, which provides nutrients to diets (Makinde & Akinoso, 2014). Vegetable oils are
essential part of human diet for their health beneficial roles. Instead, fatty acid profile of most edible
oil seed crops are imbalanced (Bhunia et al., 2016). Sesame seeds contains 42-54% quality oil, 22-
25% protein, 20-25% carbohydrates and 4-6% ash. This composition varies with genetic and
environmental factors (Akinoso et al., 2010).

Sesame seeds, which contain a significant number of essential components, have long been used as a
traditional health food due to their antioxidative properties (Yokota et al., 2007). Sesame seeds have a
high oil content and are of high quality. Saturated fatty acids, unsaturated fatty acids, proteins, and
antioxidants in its seeds are very appealing, resulting in increased seed consumption (Zhang et al.,
2019). Sesame fat is important in the food business because of its flavor and stability, as well as its
high-quality cooking value. Sesamin and sesaminol lignans found in sesame oil's nonglycerol fraction
contributed to the oil's oxidative stability and antioxidative activity (Wu, 2007). Because of the high
amounts of oil, proteins, vitamins, carbs, fiber, and antioxidants in sesame seed, it has a wide range of
applications in the food, cosmetics, and pharmaceutical industries (Amoo et al. 2017).

This crop is widely grown in arid and semi-arid regions of the world for its high quality edible oil
(Eskandari et al., 2009). Sesame, the main source of "queen oil," can set seed and yield astonishingly
well in hot weather, and it has a deep taproot system for absorbing moisture and nutrients from lower
soil layers, allowing it to thrive with as little as 200400 mm of rain during the growing season
(Bedigian, 2010). Because of their sessile nature, plants are substantially hampered in their
development and output by a variety of environmental conditions such as drought, waterlogging, or
high salinity (You et al., 2018). Sesame is an essential oilseed crop, but its growth and productivity are
severely hampered by abiotic stressors (You et al., 2018). One of the limiting variables impacting its
global development and production is its sensitivity to drought at the seedling stage (Mehmood et al.,
2022). Sesame has a wide range of root morphological and anatomical characteristics, and a high root
biomass boosts the plant's aboveground biomass and seed output (Su et al., 2019). Sesame vyields are
reduced by waterlogging stress. The shortage of oxygen accessible to submerged tissues is a

significant cause of waterlogging stress (Wang et al., 2012). The crop is commonly grown on marginal
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terrain and is subjected to a range of challenges. However, there have been few attempts to generate
sesame cultivars that are more resistant to abiotic stressors and provide higher yields. The crop is
drought tolerant because to its vast root system, but it may suffer significant yield losses when
exposed to other environmental challenges such as waterlogging, salinity, heavy metals, and chilling
stress. Despite a substantial collection of germplasm, few research initiatives using conventional and
biotechnology approaches have resulted in negligible progress in sesame crop sustainability (Islam et
al., 2016).

There are indeterminate and determinate growth characteristics in sesame cultivars. Sesame's
indeterminate growth habit and seed shattering at maturity resulted in a plant architecture that was
poorly adapted to modern farming techniques (Cagirgan, 2006). Sesame flowering lasts a long period
due to its indeterminate growth behavior, and this heterogeneous capsule maturation creates harvesting
issues and yield losses. Sesame cultivars with superior crop structure and a more consistent habit could
aid yield improvement efforts. Early senescence and vulnerability to biotic and abiotic stressors have a
detrimental impact on sesame yield potential (Rao et al. 2002).

In 2020, the world’s total harvested area of sesame was 13.96 million hectare (ha), with an annual
production of 6.80 million tons. Sudan was the largest producer, with a sesame production of (1.53
million tons), followed by Myanmar (0.74 million tons), Tanzania (0.71 million tons) and India (0.66
million tons) (FAO, 2022).

It is insufficient in terms of production of oilseed plants in Turkey. Compared to sesame producing
countries, sesame yield is insufficientand the local oil sufficiency produced is still not sufficient. This
study was carried out at in South Eastern Anatolia Region of Turkey in Siirt to select the best of 23

different sesame genotypes showing high performance.

2. Material and Method

The study was carried out in the field crops experiment area of the Faculty of Agriculture of Siirt
University in 2016. Total 23 different sesame genotypes, were used in the study. The seeds were local
populations, which were obtained from local farmers from different regions of Turkey (Aegean,
Mediterranean and Southeast Anatolian regions). The seeds were light brown, brown and dark brown
in color. The genotypes used in the study were established according to the randomized complete
blocks experimental design. Genotypes were obtained from the material collected within the scope of
the project supported by Dicle University Scientific Research Projects Coordinatorship (DUBAP).
Row length was 6 m, interrow spacing was 70 cm, and intrarow spacing was 15 cm. Study was
conducted by randomized complete block design with three replications. Under the second crop
conditions, following the wheat harvest, sowings was carried out manually by hand. Complete
emergences were achieved approximately one week after plantings. After the plant emergence stage,

intrarow plant populations were reduced to homogenous distances. Twice hoeing was conducted.
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Since no diseases, pests and weeds were observed as a result of hoeing, pesticide spraying was not
applied.

The soil samples were collected from the depth of 0—30 cm and 30-60 cm at the research area before
experimentation and analysis in the laboratory following the standard protocols. The soil was high in
clay, slightly alkaline, non-saline, medium-level calcareous. Some physical and chemical properties of

the soil are given in Table 1.

Table 1. Some physical and chemical properties of the experimental field soil

Soil Layer (cm)

Soil Properties

0-30 30-60
Texture Clay Clay
Clay(%) 57.12 55.12
Silt(%) 22.0 16.0
Sand(%) 20.88 28.88
Fieldcapacity(FC) 33.52 36.04
Wiltingpoint(Pw) 24.44 26.08
Bulkdensity(gcm™) 1.42 1.39
pH(1:2.5s/w) 7.50 7.66
Electricalconductivity(dSm™) 1.55 1.77

Considering the soil analysis, diammonium phosphate and urea fertilizer were applied to each plot
homogeneously, with calculation of 8 kgda™ of phosphorus and 4 kgda™ of nitrogen over the pure
substance by Arslan and Giir (2018).

The climate data throughout the study period and long term are presented in Table 2.

The study area is under a continental climate which is characterized by cold and rainy/snowy winters,
and hot and dry summers. Long term average temperature of the region in summer is 26 °C and 2.7 °C
in winter (MGM, 2022). The maximum and minimum relative humidiies are 50,9% and 32.7% in May
and July. Long term annual precipitation is 669.2 mm, and monthly precipitation ranges from 103,6
mm to 1.3 mm (Table 2).

Table 2. Climatic data for 2016 and 2017 years and long-term average (1962-2015)

Min Temp, Max Humidity WindSpee | Daily Total
Years Months Temp, (°C) Temp, (°C)| (%0) d Sunshine (h) | precipitation
°C) (ms™) (mm)
May 25.2 19.4 9.0 49.3 1.0 9.1 36.9
Average of | June 27.2 26.0 17.8 34.9 1.1 11.6 115
1962-2015 | July 35.1 30.5 234 30.3 1.1 12.3 0.6
(Long August 345 30.3 27.0 29.5 1.0 11.4 2.7
years) September 30.0 25.1 14.7 374 1.0 10.1 7.0
October 24.5 17.9 12.7 42.0 1.0 7.2 50.9
May 26.62 19.29 14.52 50.9 1.0 8.7 39.6
June 26.09 28.16 20.0 35.5 1.1 11.5 10.6
2016 July 34.13 31.45 24.35 327 1.0 12.4 0.1
August 33.92 31.19 24.23 329 1.0 11.3 0.4
September 31.23 25.43 215 39.9 1.1 10.0 9.2
October 24.3 16.8 11.5 42.3 1.1 7.0 55.1
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Before harvesting, 0,5 m was removed from the beginning and end of the rows in each plot and the
middle two rows were harvested. Harvesting was conducted manually by cutting the stems of the
plants close to the ground with pruning shears.

The obtained data were analyzed according to the randomised complete blocks design by Jump

Statistics Program.

3. Results and Discussion

In the sesame genotypes evaluated under the conditions of Siirt province, there were statistically
significant variations in branch number and seed yield characteristics. With the analysis, it was
determined that there was a 5% significant difference in terms of branch number and seed yield among

the characteristics examined in the genotypes (Table 3).

Table 3. Analysis table of the data optained in the study

Genotype Plant First Branches Capsules Seed number Seed yield
Height branch number number per per capsule (kgda™)
(cm) height (cm)  (pieces/plant)  plant (pieces/plant)
(pieces/plant)
SUS1 89.6 8.6 31r 131.1 74.8 97.4a
SUS 10 91.6 5.9 8.5a 119.4 62.8 38.21
SUS 11 102.4 8.1 6.6 f 80.7 63.7 44.3 fgh
SUS 12 114.0 9.2 53m 120.0 68.8 72.4b
SUS 13 99.8 7.4 6.2h 114.7 70.8 619c
SUS 14 96.3 8.5 5.6 k 78.6 126.4 42.8 ght
SUS 15 95.8 7.4 7.6d 147.5 65.2 43.2 ght
SuUS 17 110.6 10.5 3.7¢ 72.4 67.2 455 fgh
SUS 19 115.9 17.1 47n 106.4 72.4 64.7c
SUS 2 99.0 9.4 5.7j 101.3 72.0 50.9 ef
SUS 20 104.0 18.3 6.01 85.3 77.2 44.8 fghi
SuUSs 21 105.0 10.5 79b 154.2 72.0 43.2 gh
SUS 22 107.0 11.4 6.3¢ 106.6 67.6 50.8 ef
SUS 23 93.2 15.0 460 80.4 82.0 55.1 de
SUS 24 111.1 12.8 5.7]j 97.8 72.8 746b
SUS 25 97.6 15.7 551 65.6 74.0 43.8 gh
SUS 26 115.9 11.2 6.6 f 103.2 135.2 40.8 gh
SUS 27 103.5 12.6 7.1le 92.2 126.4 789b
SUS 3 106.3 16.0 7.8¢ 108.7 78.0 39.9 hi
SUS 4 113.0 7.5 78¢c 143.5 64.8 61.3 cd
SUS 6 87.8 7.9 6.01 96.0 64.9 46.7 fg
SUS 7 80,8 8.7 3.7q 67.9 72.4 44.1 gl
SuUS 8 90,4 7.2 45p 84.2 97.8 42.9 ghi
Mean 101.33  10.73 5.93 102.51 79.53 53.40
LSD genotype 12 11.5 *9 7 7.5 *125
* P <0.05
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Plant height of sesame genotypes were between 80,8-115,9 cm (Table 3). In the study of Teklu et al.,
(2014), in which total 32 accessions were tested for crop performance in Ethiopia, plant heights were
ranged between 71-147 cm which were higher than our study probably due to environmental and
genotypic differences.

First branch height of sesame genotypes were between 5,9-18,3 cm (Table 3). The height to the first
capsule is also an important trait for mechanical harvest in sesame production (Van Zanten 2001;
Langham et al. 2002). Similar to this study, in their study, Arslan et al., (2018) was determined the
first branch height of varieties between 3,7-13,0 cm in the first year and 2,9-9,9 cm in the second year
in their experiments.

Branches number of sesame genotypes were lowest (3,1 pieces) at genotype “SUS 1 and (8,5 pieces)
at genotype “SUS 10” (Table 3). Ozkan et al., (2012) determined the branch number per plant between
4.2 t0 9.4 pieces in their study, similar to this study.

Capsules number per plant of sesame genotypes were between 65,6-154,2 pieces (Table 3). In the
study of Teklu et al., (2014), in which total 32 accessions were tested for crop performance in
Ethiopia, capsule numbers were between 11-76 pieces, which were lower than our study, probably due
to environmental and genotypic differences. Naim et al., (2010) 59,5-185 pieces in their study, similar
to this study.

Seed number per capsule of sesame genotypes were between 62,8-135,2 pieces (Table 3).

Seed yield of sesame genotypes were lowest (38,2 kgda™) at genotype “SUS 10” and highest (97,4
kgda™) at genotype “SUS 1” (Table 3). Varieties with high yield potential can subsequently be
combined with improvements of other traits (Ozcinar and Sogut, 2017). In the study of Teklu et al.,
(2014), in which total 32 accessions were tested for crop performance in Ethiopia, seed yields were
between 23-129 kgda™, Simsek et al., (2003) 160,5-115,3 kg da™, Gergek et al., (2004) 173,2 kg da™,
Eskandari et al., (2009) 58,82-146,42 kg da™,Naim et al., (2010) 89-97,5 kg da™, Nadeem et al.,
(2015) 74,23 kg da™, Angin and Catalkaya (2019) 112-192 kg da™which are similar to our study.
Branch number was negatively effected the seed yield where highest yield was obtained under lowest
branch number and vice versa.

Among the genotypes, the Sus10 genotype shows the most branching feature, while the Sus1 genotype
shows the least branching feature. However, in terms of yield, Susl genotype had the highest yield and
sus10 genotype had the lowest yield. Thus, it is seen that the yield decreases as the branching

increases.

4. Conclusions

Significant variations were determined between genotypes for the observed parameters in the study.
Generally, most of the genotypes were significantly different from each other for the seed yield. The
seed yield values were lowest (38,2 kg/da) and highest (97,4 kg/da) at SUS10 and SUS1 genotypes,
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respectively. The differences between the genotypes might be due to the inherent genetic potential
differences of the genotypes and appeared phenotype in tested environments. As a conclusion, SUS1

genotype fit well to Siirt conditions.
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