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Abstract 

Sesame (Sesamum indicum L.) an herbaceous annual plant belonging to the Pedaliaceae family is one of the 

most ancient and important oilseed crops in the world. It is cultivated for its edible oil for medical and 

pharmaceutical applications. This study was carried out to evaluate the morphological traits and fatty acids 

composition of 15 different sesame cultivars at Agricultural Research Farm of Islamic Azad University, Isfahan 

(Khorasgan) Branch in 2018. The morphological traits were measured according to International Descriptor for 

Sesame. Also, the oil extraction was done by Soxhlet method and fatty acid composition of the sesame oil was 

determined using gas chromatography (GC). The experiment was laid out on the basis of randomized complete 

block design (RCBD) with three replications. According to the results, plant height was varied from 70.67 to 

130.67 cm. In relation to capsule length, Sabzevar × Pi599457 and Sabzevar cultivars had the highest and lowest 

value, respectively. The highest total seed yield was measured in Esfahan (3070.20 kg/ha) cultivar, while the 

lowest one was in Pi599457 (195.64 kg/ha) cultivars. The highest and lowest oil percent was observed in 

Sabzevar and Borazjan 2 cultivars, respectively. In terms of fatty acids compositions, Palmitic acid (7.08-

10.87%) was the main saturated fatty acid (SFA) and the highest value was found in Esfahan cultivar and the 

lowest in Pi2358371 cultivar. Regarding unsaturated fatty acids (UFA) Pi2358371 cultivar and Esfahan cultivar 

showed the highest and the lowest values of oleic acid, respectively. Among the evaluated traits, a significant 

positive correlation was detected between all morphological and biochemical traits, whereas a negative 

correlation was found between saturated and unsaturated fatty acids contents. According to SFAs, arachidic acid 

was positively correlated with stearic acid (r=0.8; p < 0.05). In addition, palmitic acid was negatively correlated 

with oleic acid (r=-0.78; p< 0.05). As stated by the morphological and biochemical clusters, Esfahan cultivar 

and Pi161385 cultivar had the most distance in both cluster. The morphological characters of Sabzevar cultivar 

was very close with Pil61385 cultivar originated from South Korea. Morphological characters from Borazjan 2 

cultivar were similar to Halil cultivar from Iran and placed in the same sub-cluster, while it had the same 

biochemical value as same as USA and South Korea origin cultivars. This analysis shows that cultivars with 

different origin had different relationships in biochemical and morphological traits. Morphological and 

biochemical characteristics among different sesame cultivars could be useful in breeding programs and will help 

to increase high quality production. 

Keywords: Cluster analysis, Fatty acids, Morphological and biochemical traits, Oil percent, Variability 

Introduction 

Sesame (Sesamum indicum L.) is a flowering plant 

in the genus Sesamum, which belong to 

Pedaliaceae family. It is one of the most ancient 

and important oilseed crops used as traditional 

health food, with high quality oil, protein and 

natural antioxidants [1, 2]. This plant is annual 

plant growing 50 to 100 cm tall, with opposite 

leaves which grow 4 to 14 cm long [3]. The flowers 
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may vary in color, with some being white, blue, or 

purple and tubular with a four-lobed mouth. 

Sesame seeds are also colored including white, 

buff, tan, gold, brown, reddish, gray, and black. 

Sesame fruit is a capsule, normally pubescent, 

rectangular in section, and typically grooved [4]. 

Sesame seeds are about 3 to 4 mm long by 2 mm 

wide and 1 mm thick. Thousands of sesame 

varieties are varied in size, form, and colors. The 

seed coat may be smooth or ribbed [5-6]. 

The origin of sesame is in the Indian subcontinent 

[7], while it is cultivated throughout the world in 

about 70 countries. It is grown worldwide over an 

area of 75 million hectares producing 6,111,548 t 

seed [8]. Sesame cultivation in Iran is widespread 

in many places with approximately 30,017 ha. The 

main cultivation area in Iran is in the south of 

Kerman (8,600 ha), Fars (6,000) and Khuzestan 

(4,300) provinces, which cover 71% of sesame 

production. Also, wide range of oilseeds including 

sesame and cottonseeds as well as colza, soybeans 

and safflower are cultivated in Iran [9].   

Sesame seeds add a nutty taste and a delicate, 

almost in visible crunch to many Asian dishes [2]. 

The main reason why people use sesame seed in 

various ways around the world, is much high oil 

(about 50%), which is very stable against oxidative 

degradation, and superior nutritional value 

containing about 20% protein plus various minor 

nutrients such as calcium and iron [10]. Sesame 

seed contains a significant amount of vitamin B 

[11]. Furthermore, presence of vitamin E in sesame 

is very interesting in relation to the effectiveness of 

sesame seed as a health food. [12]. The medicinal 

effect of sesame seed as a source of energy was 

described in the Thebes Medicinal Papyrus (1,552 

B.C.). Also, as describing Chinese book (300 B.C.) 

sesame useful for providing energy, a quiet frame 

of mind, and preventing aging when eaten over a 

long period. Further, sesame oil has been used as 

the basal oil for human body massage in traditional 

Indian medicine (13, 14, 10). 

The knowledge of morphological and biochemical 

characters among different cultivar will help in the 

selection and breeding of high yielding, good 

quality cultivars due to increase production. 

Morphological and biochemical characters were 

used as to elucidate genetic variability among some 

sesame cultivars [15- 20].  

The aim of this experiment is to get best cultivars 

with high yield and high quality of fatty acids. 

Wider variability among cultivars in this study can 

be profitably used in future breeding program of 

sesame. 

Material and Methods 

Fifteen different cultivars with different sources 

such as South Korea, USA, Japan, Yugoslavia and 

Iran were used in this study (Table 1). The seeds 

were obtained from Seed Production and Breeding 

Research Center in Islamic Azad University, 

(Khorasgan) Branch. Seeds were sown on 22 May 

2018 in Agricultural Research Farm of Islamic 

Azad University, which located at Khatoon Abad 

village, at 32
° 
38

'
 N latitude, 51

° 
39

' 
E longitude and 

1550 m elevation in sea level. This site has an arid 

climate where summers are dry and hot, and 

winters are cool. The soil texture was silty loam. 

Long-term average yearly precipitation and 

temperature of the site are 120 mm and 16
°
C, 

respectively. 

The distance between rows was 70 cm and the 

seeds were sown at a depth of 0.5 to 1 cm and 

separated 10 cm in the planting row [21]. Some 

sesame morphological characters: maturity (M), 

sub branch (SB), leaf trichome (LT) and capsule 

trichome (CT), leaf uniformity (LU), seedling 

vigour (SV), leaf sheath (LS), plant height (PH), 

height up to the first capsule (HFC), capsule length 

(CL) and seed yield (SY) were evaluated. 

Biochemical characteristics including total oil 

percentages (TOP) and fatty acids compounds 

(FAC) were also assessed. 

Morphological characteristics 

Measuring vegetative traits: plant height, height up 

to the first capsule, capsule length was measured by 

a digital caliper. 

Total seed yield: In order to evaluate seed yield, 20 

plants in each cultivars were randomly selected, 

then measured and finally the total yield recorded 

as kg per ha. 

Leaf sheath: The width of the leaf was measured in 

the range of 1 to 3. Number 3 indicates the widest 

leaf group, the number 2 indicating the middle leaf 

group and the number 1 indicating the narrowest 

leaf group [22]. 

Leaf uniformity: The homogeneity of the leaves 

was measured on a numerical scale as 1 (1 shape 

per plant), 2 (two shapes per plant) and 9 

(combination number 1 and 2) [22]. 

Seedling vigour: The evaluation of seedling vigour 

assessed at 20 days after emergence in terms of 
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numerical index and in the range of numbers 3 

(low), 5 (medium) and 7 (high) seedling vigour 

according to Descriptors for Sesame [22]. 

Furthermore, some of the morphological characters 

of sesame cultivar including maturity (1: early 

maturity, 2: average maturity and 3: late maturity), 

sub branch, leaf trichome and capsule trichome (1: 

present and 2: absent) were also evaluated as 

numerical index in this study [22]. 

Biochemical Analysis  

Total oil percent: Oil extraction was carried out 

using n-hexane solvent and the percentage of seed 

oil was determined by weighing extracted oil from 

100 g of seed samples. Each sample was powdered 

and 10 grams placed inside a filter paper and 

wrapped in a special place inside the Soxhlet 

extractor. Then the required amount of n-hexane 

solvent was poured into the balloon and the 

temperature of the device was adjusted to 67 
°
C. 

Extraction operation continued for 8 hours [23]. 

Determination of fatty acid compositions: To 

determine the amount of fatty acids of sesame oil, 

oil must be extracted without high temperature (to 

avoid possible changes in fatty acid composition). 

Therefore, 50 grams of seed from each sesame 

cultivar was mixed. After mixing, hexane was 

added in a ratio of one to four and placed on a 

shaker (160 rpm) for 48 hours. After separating the 

solvent from the solution, 15 drops of each of the 

samples were poured into a test tube and 7 

milliliters of 2 M methanol potassium were added. 

The test tube was placed in a batch 50-55
°
C. After 

shaking the solution, the contents were transferred 

to a smaller tube and placed at the same 

temperature for three minutes. After removing the 

supernatant from solution, the samples were 

injected into mass gas chromatography (GC-MS). 

The temperature of the injection site was 250
°
C, the 

detector temperature was 280
°
C, the gas flow rate 

of the helium carrier was 30 ml / min, and the 

injection rate was 0.5 μL [24]. 

Statistical Analysis 

The experiment was conducted in randomized 

complete block design (RCBD) with three 

replications. The statistical analysis was done by 

MSTATC software (version 1.2, Michigan State 

University, East Lansing, MI). The comparison of 

means carried out by Duncan’s multiple range test. 

Differences were considered significant at the level 

of P ≤ 0.05. Pearson’s correlation coefficients (r) 

were calculated using Microsoft Excel 2010 

software. 

The 22 morphological and biochemical traits were 

used to evaluate the variability of 15 sesame 

cultivars. A dendrogram was done using NTSYSpc 

v2.10e [25] software by unweighted pair-group 

method with arithmetic averages (UPGMA). 

Results 

Morphological Characteristics 

In this study, the values of morphological 

parameters for cultivars are shown in Table 1. In 

terms of morphological growth trait; M (late to 

early), SB (present and absent), LT (present and 

absent), CT (present and absent) LU (1 to 3 shape), 

SV (low to high vigor), PH (70.67-130.67 cm), 

HFC (29.67-68.67 cm), CL (0.90-4.77 cm), SY 

(195.64-3070.20 kg/ha) and LS (0.87-3.03 cm) 

were measured.  

According to the results, the highest PH was found 

in Esfahan × Pi161385 (130.67 cm) cultivar and 

lowest was in Pi161385 (70.67 cm) cultivar. The 

highest HFC value was observed at Sabzevar × 

Pi599457 and Borazjan 2 cultivar (68.67 cm) 

while, Pi234455 (29.67 cm) was the lowest one. In 

relation to CL, Sabzevar × Pi599457 (4.77 cm) and 

Sabzevar cultivar (0.90 cm) had the highest and 

lowest value, respectively. As state in SY, the 

highest and lowest values were detected in Esfahan 

(3070.20 kg/ha) and Pi599457 (195.64 kg/ha) 

cultivars, respectively.  Also, the longest and the 

shortest LS were found in Esfahan (3.03 cm) and 

Pi2358371 cultivars (0.87 cm), respectively (Table 

1). 

Biochemical Characteristics 

In terms of biochemical analysis, the range of oil 

percent was from 43.73% (Sabzevar) to 13.60% 

(Borazjan 2) (Table 2). Analysis of fatty acid 

compositions showed seven fatty acids including; 4 

saturated and 3 unsaturated fatty acids: Palmitic 

acid (C16:0), Heptadecanoic acid (C17:0), Stearic 

acid (C18:0), Arachidic acid (C20:0), Oleic acid 

(C18:1), Linoleic acid (C18:2) and Linolenic acid 

(C18:3). 

The range of total saturated and unsaturated fatty 

acids value was 80.29-84.24% and 14.29-17.64%, 

respectively.   
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Table 1 morphological characteristic of different sesame cultivars 

Cultivars Origin Maturit

y1 

Sub 

branch2 

Leaf 

trichome3 

Capsule 

trichome
4 

Leaf 

uniformity5 

Seedling 

vigour6 

Leaf 

Sheath 

(Cm) 

Plant 

height 

(Cm) 

Height up 

to the first 

capsule 

(Cm) 

Capsule 

length 

(Cm) 

Seed  

per plant 

(g) 

Seed yield 

(kg/ha) 

Pi161385 South Korea 1.00 2.00 2.00 1.00 2.00 5.00 1.87 c 70.67 g 34.00 fg 2.23 g 3.67 hi 524.08 hi 

Pi599488 USA 1.00 2.00 1.00 2.00 9.00 7.00 2.07 c 123.33 a 46.67 c 3.40 bcd 5.67 f 809.68 f 

Pi234455 Japan 2.00 1.00 1.00 1.00 2.00 5.00 1.07 e 93.67 de 29.67 g 3.23 cf 7.70 c 1099.56 c 

Pi2358371 Yugoslavia 2.00 1.00 1.00 1.00 2.00 5.00 0.87 e 106.00 c 42.00 cde 2.93 ef 3.97 h 566.92 h 

Pi599457 USA 3.00 1.00 1.00 1.00 9.00 5.00 2.40 b 91.67 ef 43.33 cd 3.80 b 1.37 j 195.64 j 

USA USA 2.00 2.00 1.00 1.00 2.00 3.00 1.87 c 76.67 g 35.67 f 1.70 h 3.23 i 461.24 i 

Sabzevar × 

Pi599457 
Iran 2.00 2.00 1.00 1.00 2.00 7.00 0.93 e 120.33 ab 68.67 a 4.77 a 4.97 g 709.72 g 

Sabzevar × USA Iran 3.00 2.00 1.00 1.00 2.00 7.00 2.00 c 128.00 a 52.33 b 3.00 def 9.27 b 1323.76 b 

Esfahan × USA Iran 3.00 2.00 1.00 1.00 1.00 7.00 2.10 bc 108.67 bc 53.67 b 3.33 cde 7.00 d 999.60 d 

Esfahan × 

Pi599488 
Iran 2.00 2.00 1.00 1.00 2.00 7.00 2.00 c 110.33 bc 38.33 ef 3.52 bc 6.30 e 899.64 e 

Esfahan Iran 3.00 2.00 1.00 1.00 1.00 7.00 3.03 a 109.00 bc 40.67 de 2.03 gh 21.50 a 3070.20 a 

Sabzevar Iran 2.00 2.00 2.00 1.00 9.00 5.00 1.53 d 80.33 fg 52.33 b 0.90 i 7.70 c 1099.56 c 

Borazjan 2 Iran 3.00 1.00 2.00 2.00 1.00 3.00 1.03 e 105.33 cd 68.67 a 2.85 f 7.83 c 1118.12 c 

Halil Iran 2.00 1.00 2.00 2.00 1.00 5.00 1.87 c 82.00 efg 65.67 a 2.07 gh 4.13 h 589.76 h 

Esfahan × 

Pi161385 
Iran 2.00 2.00 1.00 2.00 9.00 7.00 1.87 c 130.67 a 45.33 cd 1.97 gh 9.33 b 1332.32 b 

Max  - - -  - - 3.03 130.67 68.67 4.77 21.50 3070.20 

Min  - - - - - - 0.87 70.67 29.67 0.90 1.37 195.64 

Mean  - - - - - - 1.77 102.44 47.80 2.78 6.91 986.65 

 

Values in the columns followed by the same letter are not significantly different, p≤ 0.05, Duncan multiple range test. 
1 1: early maturity, 2: average maturity and 3: late maturity 
2 1: present sub branch and 2: absent sub branch 
3 1: present trichome and 2: absent trichome in leaf 
4 1: present trichome and 2: absent trichome in capsule 
5 1 represented one shape per plant, 2 represented two shapes per plant and 9 represented combination shapes. 
6 represented to seedling vigour; 3: low, 5: medium and 7: high seedling vigor. 
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Table 2 Oil percent and fatty acids compositions of different sesame cultivars 

Cultivars 
Oil 

Percentage (%) 

Ʃ  Saturated 

fatty acid (%) 

Ʃ  Unsaturated 

fatty acid (%) 

Palmitic  

acid (%) 

Heptadecanoic 

acid (%) 

Stearic 

acid (%) 

Arachidic 

acid (%) 

Oleic 

acid (%) 

Linoleic 

acid (%) 

Linolenic 

acid (%) 

Pi161385 29.20 i 16.93 82.43 8.23 bc 0.09 e 7.78 a 0.83 ab 49.42 cd 32.62 cde 0.39 bc 

Pi599488 37.70 de 15.90 84.19 7.67 de 0.09 e 7.34 ab 0.81 ad 52.01 b 31.81 ef 0.37 cd 

Pi234455 33.17 h 15.38 83.67 7.37 ef 0.12 bcd 7.14 bc 0.75 cf 52.84 b 30.46 fg 0.37 cd 

Pi2358371 38.83 cd 15.14 84.19 7.08 f 0.17 a 7.06 bc 0.84 a 56.23 a 27.62 h 0.34 cd 

Pi599457 35.37 f 16.48 82.13 7.82 cd 0.10 de 7.78 a 0.79 ad 52.83 b 28.98 gh 0.32 cde 

USA 33.83 gh 15.82 83.43 7.88 cd 0.11 cde 7.06 bc 0.77 be 49.11 d 34.05 bcd 0.27 e 

Sabzevar × Pi599457 36.73 e 16.62 82.72 8.42 b 0.12 bcd 7.30 ab 0.78 ae 50.48 c 31.91 ef 0.33 cde 

Sabzevar × USA 39.53 bc 16.06 82.15 8.01 bcd 0.19 a 7.12 bc 0.75 def 49.56 cd 32.25 def 0.34 cd 

Esfahan × USA 35.43 f 15.75 83.04 7.84 cd 0.13 bc 7.01 bcd 0.77 be 50.03 cd 32.64 cde 0.37 cd 

Esfahan × Pi599488 34.53 fg 15.73 84.00 8.33 b 0.14 b 6.54 d 0.72 efg 49.97 cd 33.69 be 0.34 cd 

Esfahan 40.20 b 17.64 80.29 10.87 a 0.13 bc 5.96 e 0.69 fg 44.40 f 35.45 ab 0.44 b 

Sabzevar 43.73 a 15.60 84.15 7.85 cd 0.13 bc 6.80 cd 0.82 abc 49.06 d 34.55 abc 0.54 a 

Borazjan 2 13.60 j 16.53 82.47 8.24 bc 0.14 b 7.32 ab 0.84 a 49.79 cd 32.36 def 0.32 de 

Halil 39.70 bc 14.29 84.24 8.05 bcd 0.12 bc 5.46 f 0.66 g 51.93 b 31.98 def 0.33 cde 

Esfahan × Pi161385 39.40 bc 14.86 83.70 8.04 bcd 0.06 f 6.01 e 0.75 def 47.03 e 36.33 a 0.34 cd 

Max 43.73 17.64 84.24 10.87 0.19 7.78 0.84 56.23 36.33 0.54 

Min 13.60 14.29 80.29 7.08 0.06 5.46 0.66 44.40 27.62 0.27 

Mean 35.40 15.92 83.12 8.11 0.12 6.91 0.77 50.31 32.45 0.36 

 

Values in the columns followed by the same letter are not significantly different, p≤ 0.05, Duncan multiple range test. 
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Therefore, the percentage of total unsaturated fatty 

acids (TUFA) was higher than total saturated fatty 

acids (TSFA) in all cultivars (Table 2). The 

predominant saturated fatty acids (SFA) in current 

study were palmitic acid (7.08-10.87%), 

heptadecanoic acid (0.06-0.19) and stearic acid (5.46-

7.78%) followed by arachidic acid (0.66-0.84%). The 

high value of palmitic acid was reported in Esfahan 

cultivar, while Pi2358371 cultivar had the lowest. 

The high and low value of heptadecanoic acid was 

observed in Sabzevar × USA and Esfahan × 

Pi161385 hybrids, respectively. Pi599457 and 

Pi2358371 cultivars showed the high value of stearic 

acid and arachidic acid, respectively, While Halil 

cultivar had the low value of stearic acid and 

arachidic acid. 

In terms of unsaturated fatty acids (UFA), oleic 

(44.40-56.23%), linoleic (27.62-36.33%) and 

linolenic (0.27-0.54%) acids were found as major 

unsaturated fatty acids. Pi2358371 cultivar and 

Esfahan cultivar showed the high and low value of 

oleic acids, respectively. Whereas, high value of 

linoleic acid was detected in Esfahan × Pi161385 

cultivar and Pi2358371 cultivar showed the lowest. 

Linolenic acid had the highest value in Sabzevar 

cultivar while USA cultivar had the lowest value 

(Table 2). 

Correlation coefficients between all morphological 

and biochemical traits in the sesame cultivars was 

done. Seedling vigour had the positive correlation 

with plant height (r = 0.67; p < 0.05) and oil percent 

(r = 0.66; p < 0.05). In current study, saturate fatty 

acid and unsaturated fatty acid (r = -0.84; p < 0.05) is 

clearly negative correlated each other. According to 

SFAs, arachidic acid was positively correlated with 

stearic acid (r =0.8; p < 0.05). As stated by USFAs, 

oleic acid was negatively correlated with linoleic acid 

(r =-0.92; p < 0.05). In addition, palmitic acid was 

negatively correlate with oleic acid (r=-0.78; p< 

0.05). 

Two different cluster analyses were performed for 15 

sesame cultivars using all morphological and 

biochemical traits. Cluster analysis by 11 

morphological traits showed six main clusters. 

Cluster II had the highest total seed yield and also 

had the average maturity plant type. Cluster IV 

reported the high seedling vigour and highest leaf 

sheath were recorded in cluster VI (Fig1, Table 1). 

Cluster analysis by biochemical characters also 

showed six main groups which observed cultivars 

were separated base on saturated and unsaturated 

fatty acids. The highest saturated fatty acids were 

verified in cluster VI while the highest unsaturated 

fatty acid verified in cluster V.  Cluster II had the 

highest oleic acid. Also, Cluster VI reported 

maximum value of palmitic acid (Fig1, Table 2). 

Discussion 

A wide range of variability was observed for all 

morphological and biochemical traits. According to 

morphological characters such as: plant height, Abate 

et al., [26] reported higher (Mean=140.25 cm) value 

of plant height than this study (Mean=102.44 cm). 

The mean of plant height of Pham et al., [16] 

experiment was 126.44 cm while Begum et al., [19] 

reported 94 cm and Rathod et al., [27] observed 

74.01 cm. The value of capsule length in this study 

(Mean=2.78 cm) was higher than Abate et al., [26, 

Mean= 2.7 cm], Begum et al., [19, Mean= 2.7], Pham 

et al., [16, Mean= 2.6] as well as Valamathi et al., 

[15, Mean= 2.18]. High level of capsule length in this 

study can be related to genetic diversity of these 

cultivars. The yield per plant, in Pham et al., [16, 

Mean= 32.30 g] study, showed the higher yield per 

plant in sesame than current study. Begum et al., [19] 

reported the mean of yield per plant 9.56 g. Also, 

Valarmathi et al., [15] and Abate et al., [26] observed 

the mean of yield per plant 5.09 g and 5.75 g, 

respectively. These variations may be related to the 

geographical source and different genome of the 

sesame cultivars used in this study [18,19]. 

High level of variability of morphological characters 

within different sesame collections was reported by 

Bisht et al. [28]. This study was also observed the 

high variability among sesame cultivars. Selection 

based on phenotypic performance was the primary 

factor which would be effective to bring about 

considerable improvement in those characters [29].    
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Fig. 1 Cluster analysis for 15 Sesame using morphological and biochemical traits. “A” represented the morphological traits and 

“B” represented the biochemical traits. 

 

Furthermore, the differences among cultivars support 

to select promising plants during breeding programs 

for special purpose. 

Generally genetic variation of plants changes in time 

and place. The development of genetic diversity in 

plant species depends on the evolution and regimen 

of species, ecological factors, geography and some 

human’s role in changes in the natural environment 

[30]. 

In this study the mean of oil percentage was 35.40%, 

which similar to Valarmathi et al., [15] research, 

whereas lower than Nabloussi et al., [31, 

Mean=48.24], Rathod et al., [27, Mean= 46], Abat et 

al., [26, Mean=45.3] and Baydar et al, [32, 

Mean=44.1]. In all cultivars, the percentage of total 

unsaturated fatty acids (TUFA) was higher than total 

saturated fatty acids (TSFA). The high amounts of 

UFA, might be a health-promoting nutrient and to be 

interested in diet [33]. The percentages of oleic and 

linoleic acids in sesame oil were very close to each 

other, and with this characteristic sesame oil was 

appeared to be different from other seed oils [32]. 

The mean of oleic acid composition in this research 

was higher than Baydar et al., [32], Nabloussi et al., 

[31] and Devarajan et al., [34] reports, while the 

mean of linoleic acid had the highest value in 

Devarajan et al., [34, Mean= 42] report. One of the 

most important fatty acids characteristics of edible 

oils is the ratio of unsaturated fatty acids to saturated 

fatty acids, which is imperative of nutritional quality. 

In addition, fatty acids with one or more unsaturated 

bands, can be effective in reducing blood cholesterol 

levels. Also, unsaturated fatty acids such as linoleic 

acid and linolenic acid are effective in reducing heart 

disease, seizures, diabetes and cancer [35, 36]. 

Negative correlation between linolenic acid and oleic 

acid in sesame cultivars in this study was also 

reported by Were et al., [37] which can be reason to 

ecological and geographical factors as same as 

human’s role in changes in the natural environment 

[30]. 

The climate variability has a small effect on saturated 

and unsaturated fatty acids. In warm regions, palmitic 

acid content of soybean oil was observed higher than 

cold regions [38]. In cold and high altitude regions, 

the amount of palmitic acids decreased, while it 
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increased in warm high altitude regions [39]. 

Therefore, the proper maintenance and management 

of cultivars is not possible, because the material may 

contain valuable genes are important for future 

activities [40]. 

In this research, a wide range of changes were 

observed among the sesame cultivars for measured 

traits, indicating a high genetic potential among 

native and non-native cultivars. According to these 

two cluster, Esfahan cultivar located in a separate 

cluster alone. Esfahan cultivar and Pi161385 cultivar 

had the most distance in both cluster. The 

morphological and biochemical characters of 

Sabzevar cultivar was very close with USA origin 

cultivars. Morphological characters of Borazjan 2 

cultivar was same as Russian cultivar (Pi2358371) 

and placed in the same sub-cluster, while it had the 

same biochemical value as same as USA origin 

cultivars. This analysis shows that cultivars have 

different relationships in biochemical and 

morphological traits.  

Conclusion 

The hybrids cultivars had higher value of seedling 

vigour rather than local cultivars in general. It is 

worth mentioning that among local cultivars; only 

Esfahan cultivar was similar to hybrid cultivars. 

Iranian local cultivars have acceptable amount of 

seed yield and the highest seed yield were measured 

in Esfahan cultivar. Surprisingly, this yield was also 

higher than other studied cultivars. In regard to the 

fatty acid profile in the sesame oil, the main 

components were oleic and linoleic acid. The 

composition of the oil samples obtained an average of 

50.31% oleic acid, 32.45% linoleic acid, 6.91% 

stearic acid, and 8.11% palmitic acid. The Iranian 

local cultivar, namely Sabzevar was the best cultivar 

for oil percent, total unsaturated fatty acids and 

linoleic acid while, Halil cultivar was the best 

cultivar in terms of the lowest amount of total 

saturated fatty acids and the highest oleic acid 

percent. Also Pi2358371 cultivar has the highest 

amount of oleic acid and the lowest amount of 

linoleic acid, Arachidic acid and heptadecanoic acid. 

The high levels of unsaturated fatty acids and little 

amounts of saturated fatty acids are beneficial for 

human health. In this study Iranian local cultivars had 

the highest value of oil percent and total unsaturated 

fatty acids in comparison to other cultivars. 

Ultimately, according to obtained results of this 

study, it is suggested that Iranian local cultivars with 

possess of diverse morphological and biochemical 

characteristics, can be used in sesame breeding 

programs to improve qualitative and quantitative 

characteristics of this valuable medicinal plants. 

On average, evaluation of genetic diversity in the 

sesame cultivars is the first step for breeding 

programs of this plant. As there are many sesame 

cultivars in Iran, collection and evaluation of both 

qualitative and quantitative traits of these valuable 

germplasm is highly recommended. According to our 

finding, although it is impossible to introduce a 

cultivar as an elite cultivar, the cultivars of Esfahan, 

Sabzevar and Halil possess specific traits among 

studied ones. For instance, one of the main objectives 

of sesame breeding programs is the production or 

improvement of cultivars with high yields. In current 

study, Esfahan cultivar was found applicable as a 

parent in breeding programs for improving yield 

related traits. Also Halil or Sabzevar cultivars with 

appropriate amounts of oil composition can be grate 

potential as a parents in breeding programs for 

release of sesame cultivar in terms of fatty acids 

compositions. For future breeding programs it can be 

recommended that a research project  should be 

performed  for  regions consist: Kerman (arid and dry 

environment), Fars (semi-arid and temperate 

environment) and Khuzestan (hot and humid 

environment)  for the cultivars  which have high yield 

and fatty acids compositions for  considering local 

environmental variation and  adaptation  for each 

conditions. 
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