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ABSTRACT 
 Knowledge of variability, correlation and path coefficient analysis is essential for crop 

improvement procedures. In this study, 54 sesame genotypes were planted in a randomized 

complete block design with three replications to analyze genetic diversity, correlation and path 

analysis in sesame. Eleven characters were collected and analyzed. The analysis of variance 

indicated a significant variation among the genotypes for 11 characters. Days to 50% flowering, 

days to maturity, height of first capsule bearing node, number of primary branches per plant, 

capsule length, capsule width, number of seeds per capsule and 1000 seed weight revealed high 

heritability values. Moderate heritability values were observed for plant height, number of capsules 

per plant and seed yield per plant. The number of primary branches per plant, number of capsules 

per plant and number of seeds per capsule were strongly correlated with seed yield per plant. 

Moreover, path coefficient analysis demonstrated that number of primary branches per plant 

(0.493), number of capsules per plant (1.833) and number of seeds per capsule (0.448) had a 

positive direct effect on seed yield. These traits may serve as selection criteria for increasing the 

yield of sesame. 

Keywords: Direct effect; Heritability; Indirect effect; Seed yield; Sesame 

doi: 10.14456/scitechasia.2024.40



K.M. Aye et al. | Science & Technology Asia | Vol. 29 No.2 April - June 2024 
 

226 

1. Introduction  
Sesame (Sesamum indicum L.) is an 

important oilseed crop belonging to the order 

Tubiflorae and the family Pedaliaceae. It is 

widely used in daily life for a variety of 

purposes from use in food to cosmetics. The 

sesame seed provides various useful 

components such as antioxidants, vitamins, 

healthy fat, dietary fiber, moisture, energy, 

carbohydrates and minerals. The seed contains 

53% oil, 20% protein, 38% oleic acid and 46% 

linoleic acid [1]. Although sesamum species 

can be adapted to a wide range of 

environmental conditions, its seed yield is 

quite low compared to that of other oilseed 

species [2]. The productivity can be affected 

by various factors, such as climate conditions, 

drought stress, pests, diseases and a lack of 

high-yielding varieties [3-5]. In the case of 

crop improvement programs, the development 

of additional high-yielding varieties with a 

wide range of adaptations provides more 

options for sesame cultivation with enhanced 

productivity. 

For crop improvement efforts, crop 

yield is a crucial selection characteristic. It is a 

complex trait controlled by many genes and 

highly influenced by a variety of 

environmental factors. The factors of crop 

variety and yield-contributing traits also have 

their part influencing crop yield [6]. 

Accordingly, yield can be effectively 

increased by improving yield components. 

Assessment of genetic diversity is a 

foundational step for any crop improvement 

program. Heritability is essential knowledge 

for crop improvement based on selection, as it 

explains the magnitude of the transmissibility 

of traits from parents to their progeny [7]. The 

information on the degree and nature of the 

correlation between yield and its related traits 

can help breeders to make better selection 

choices in their plant breeding programs [8,9]. 

The selection process is an effective method 

for crop development efforts that can be 

carried out using path coefficient analysis as a 

tool to partition correlation coefficients of 

yield-contributing traits to direct and indirect 

effects on seed yield [9, 10]. Hence, the 

purposes of this study were to evaluate 

diversity, correlation and path analysis in 

sesame based on seed yield and its traits. 

 

2. Materials and Methods 
2.1 Experimental site, plant materials, 

experimental layout and crop management 

A field experiment was conducted in the 

summer of 2023 at the National Corn and 

Sorghum Research Center (Suwan Farm), 

Kasetsart University, Thailand. For this study, 

54 sesame genotypes were used (Table 1). The 

54 genotypes were raised in a randomized 

complete block design (RCBD) with three 

replications. Each experiment plot contained 

four rows, each 2 m long, with a plant spacing 

of 0.1 × 0.7 m2. The recommended dose of 

NPK fertilizer (15-15-15) of 187.5 kg per 

hectare was applied at land preparation and 30 

days after sowing. Irrigation was applied the 

day after planting, then every 7 days until the 

harvesting period. Two weeks before 

harvesting, irrigation was restricted. Other 

recommended agricultural practices, such as 

thinning, weeding, and pest and disease 

control measures, were followed throughout 

the study period as necessary.  

 

2.2 Data collection  

Measurements were collected on five 

random plants from the middle rows of each 

replication for plant height (PH), height of first 

capsule bearing node (HFCBN), number of 

primary branches per plant (NPBPP), number 

of capsules per plant (NCPP), capsule length 

(CL), capsule width (CW), number of seeds 

per capsule (NSPC), thousand seed weight 

(TSW) and seed yield per plant (SYPP). Days 

to 50% flowering (DTFPF) and days to 

maturity (DTM) were recorded on a per plot 

basis. All measurements were recorded 

according to the descriptor for sesame [11].  
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2.3 Statistical analysis 

The analysis of variance and 

descriptive statistics for 11 traits were 

calculated using Statistical Tool for 

Agricultural Research (version 2.0.1, IRRI). 

Broad-sense heritability, correlation and path 

coefficient analyses were estimated using R 

package (version 4.3.1). Heritability in broad-

sense was calculated using the formula of 

Burton and Devane [12]. Heritability was 

categorized as low (<30%), moderate (31–

60%) and high (>61%) according to Johnson 

et al. [7]. The phenotypic and genotypic 

correlation coefficients were estimated, as 

suggested by Singh and Chaudhary [13]. They 

were categorized as weak (< ± 0.3), moderate 

(± 0.3 to ± 0.7) and strong (± 0.7 to ± 1), as 

suggested by Oladosu et al. [14].  Path 

coefficient analysis was calculated by the 

formula used by Dewey and Lu [10].

 

Table 1. List of sesame genotypes used in the study.                                                                           
No. Genotype Source No. Genotype Source 

1 Yoesein OSCRS, Myanmar 28 Samonenet (Bawlakhe) OSCRS, Myanmar 

2 Hnanni (25/160) OSCRS, Myanmar 29 
Samonenet 

(Myintmyattawwin) 
OSCRS, Myanmar 

3 Hnanyin (60) OSCRS, Myanmar 30 Samonenet (75) OSCRS, Myanmar 

4 Ztutkalay OSCRS, Myanmar 31 Pyithawthar OSCRS, Myanmar 

5 
Hnanni 
(Seinsarpin) 

OSCRS, Myanmar 32 Shanmalay OSCRS, Myanmar 

6 Kwayhleni OSCRS, Myanmar 33 Theikpanhnannet OSCRS, Myanmar 

7 Rathekyaw OSCRS, Myanmar 34 YSS 05014 OSCRS, Myanmar 

8 Seinpatlel OSCRS, Myanmar 35 Sinyadanar 3 OSCRS, Myanmar 

9 Shwekyaungty OSCRS, Myanmar 36 Sinyadanar 14 OSCRS, Myanmar 

10 Magway 7/9 OSCRS, Myanmar 37 Magway 1/13 OSCRS, Myanmar 

11 Potepyae OSCRS, Myanmar 38 MT 03 OSCRS, Myanmar 

12 Sinyadanar 6 OSCRS, Myanmar 39 Sinyadanar 5 OSCRS, Myanmar 

13 Majantaw OSCRS, Myanmar 40 Kasetsart 18 KU, Thailand 

14 Phyuma OSCRS, Myanmar 41 Kasetsart 21 KU, Thailand 

15 Bapan OSCRS, Myanmar 42 Ubon Ratchathani 2 KU, Thailand 

16 
Hnanphyu 

(Linkhay) 
OSCRS, Myanmar 43 Maha Sarakham 60 KU, Thailand 

17 Chongkyaw OSCRS, Myanmar 44 Ubon Ratchathani 3 KU, Thailand 

18 Shwedasote OSCRS, Myanmar 45 Ubon Ratchathani 1 KU, Thailand 

19 Shwekyetou OSCRS, Myanmar 46 Ubon Ratchathani 2 KU, Thailand 

20 Setletphyu OSCRS, Myanmar 47 Ubon Ratchathani 3 KU, Thailand 

21 China OSCRS, Myanmar 48 Cplus 1 KU, Thailand 

22 Sinyadanar 4 OSCRS, Myanmar 49 C plus 2 KU, Thailand 

23 Sinyadanar 8 OSCRS, Myanmar 50 KUAOX 25 KU, Thailand 

24 Sinyadanar 12 OSCRS, Myanmar 51 CM 53 KU, Thailand 

25 Managermyo OSCRS, Myanmar 52 Kunming 1 KU, Thailand 

26 Gwanet OSCRS, Myanmar 53 India 3 India 

27 Teelonenet OSCRS, Myanmar 54 India 4 India 

Note: OSCRS = Oilseed Crop Research Section; KU = Kasetsart University.

3. Results and Discussion 
3.1 Analysis of variance 

The analysis of variance revealed highly 

significant differences among genotypes at p < 

0.01 for all 11 traits (Table 2). The analysis of 

variance depicted the presence of a sufficient 

scope for variation among the 54 sesame 

genotypes. Hence, the evaluated varieties can 

support variation by crossing among them for 

future generations. These results agree with the 

reports of Gogoi and Sarma [15] and Kumar et 

al. [16]. 
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Table 2. Analysis of variance for eleven yield and yield components in sesame. 

Traits 
Genotype mean square  

(df = 53) 

Error mean square  
(df = 106) 

Days to 50% flowering 6.6415** 1.0059 

Days to maturity 33.666** 4.177 

Plant height (cm) 328.58** 76.89 

Height of first capsule bearing node (cm) 231.98** 17.89 

Number of primary branches per plant 8.2887** 0.5830 

Number of capsules per plant 5704.70** 1443.90 

Capsule length (cm) 0.23489** 0.02445 

Capsule width (cm) 0.033731** 0.002314 

Number of seeds per capsule 448.92** 47.90 

Thousand seed weight (g) 0.35705** 0.03153 

Seed yield per plant (g) 87.0670** 33.851 
       Note: ** = significant at p < 0.01; df = degrees of freedom. 

 

3.2 Descriptive statistic and heritability 

The values of minimum, maximum, 

overall mean, standard deviation, coefficient 

of variation, broad-sense heritability and 

distribution for all traits are described in Table 

3 and Fig. 1. The minimum and maximum 

values from 54 genotypes for days to 50% 

flowering were 39 and 47 days, respectively, 

while those for days to maturity were 97 and 

107 (days), plant height were 116.52 and 

163.93 (cm), height of first capsule bearing 

node were 11.93 and 48.73 (cm), number of 

primary branches per plant were 0 and 7, 

number of capsules per plant were 81 and 286, 

capsule length were 3.11 and 4.26 (cm), 

capsule width were 0.71 and 1.17 (cm), 

number of seeds per capsule were 54 and 118, 

thousand seed weight were 1.65 and 3.79 (g) 

and seed yield per plant were 9.45 and 33.55 

(g). The mean performance of sesame 

genotypes for yield and its components is 

described in Table 3.  

 

Table 3. Minimum and maximum mean values, overall mean values, standard deviation (SD), 

coefficients of variation (CV) and broad-sense heritability (Hbs) for 11 traits in 54 genotypes. 

Traits 
Minimum Maximum 

Mean±SD CV (%) Hbs (%) 
   Value Cultivar Value Cultivar 

Days to 50% flowering 39.00 Sinyadanar 8 47.00 Hnanphyu 

(Linkhay) 

42.44±1.49 2.36 65.05 

Days to maturity 97.00 Hnanyin (60) 107.00 Ubon 
Ratchathani 2 

101.76±3.35 2.01 70.16 

Plant height (cm) 116.52 Hnanni 

(Seinsarpin) 

163.93 KUAOX 25 136.96±10.47 6.40 52.18 

Height of first capsule bearing 

node (cm) 

11.93 MT 03 48.73 Sinyadanar 6 30.88±8.79 13.70 79.96 

Number of primary branches per 

plant 

0.00 KUAOX 25 7.00 Potepyae 3.96±1.66 19.27 81.59 

Number of capsules per plant 81.00 KUAOX 25 286.00 Hnanphyu 

(Linkhay) 

169.81±43.61 22.38 55.77 

Capsule length (cm) 3.11 Teelonenet 4.26 Shwekyetou 3.54±0.28 4.42 77.78 

Capsule width (cm) 0.71 Shanmalay 1.17 Sinyadanar 12 0.81±0.11 5.69 83.33 

Number of seeds per capsule 54.00 Kasetsart 18 118.00 Sinyadanar 12 69.30±12.23 9.99 73.62 

Thousand seed weight (g) 1.65 Hnanphyu 
(Linkhay) 

3.79 Kuming 1 3.14±0.35 5.65 78.57 

Seed yield per plant (g) 9.45 Kasetsart 21 33.55 Hnanphyu 

(Linkhay) 

21.68±5.39 26.84 34.39 

 

Broad-sense heritability values for 11 

traits ranged from 34.39% (seed yield per 

plant) to 83.33% (capsule width). High 

heritability (>61%) was reported by capsule 

width, number of primary branches per plant, 

height of first capsule bearing node, thousand 

seed weight, capsule length, number of seeds 

per capsule, days to maturity and days to 50% 
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flowering. This finding indicates that the 

environmental effect has a small influence on 

the expression of these traits and high 

heritability. Therefore, simple selection may 

be effective for the improvement of these traits 

based on their phenotypic values. Similar 

findings have been reported in a number of 

studies [16-20]. The number of capsules per 

plant, plant height and seed yield per plant 

showed moderate heritability values (31-60%). 

This finding indicates that selection based on 

these traits would be fairly challenging 

because there is a considerable environmental 

effect on these traits. These results are further 

supported by previous studies [16, 21, 22]. 

 

 
Fig. 1. Frequency distribution of eleven traits (a–k) in 54 sesame genotypes. 
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3.3 Phenotypic and genotypic correlation 

coefficients analysis 

The partition of correlation 

coefficients at the phenotypic and genotypic 

levels for eleven traits is described in Table 

4. In most situations, the genotypic 

correlation coefficient was higher than the 

phenotypic correlation coefficient, showing 

that there is a strong genetic association 

between two characters, but the phenotypic 

value is lessened by the major environmental 

interaction. Similar findings have been 

revealed in other studies [16, 23-26]. Some 

cases of a higher phenotypic correlation 

coefficient were found in this study. These 

cases from the present study indicate that the 

apparent association of two characters is not 

only due to genes but also to the influence of 

environment, which is in agreement with 

other studies [16, 17, 27]. The phenotypic 

and genotypic correlation analysis revealed a 

significant positive association of seed yield 

per plant with number of capsules per plant 

(0.699**; 0.744**), number of primary 

branches per plant (0.542**; 0.791**), 

height of first capsule bearing node (0.313**; 

0.647**), number of seeds per capsule 

(0.274**; 0.339*) and days to 50% flowering 

(0.179*; 0.449**). These traits are all 

positively correlated with seed yield. 

The phenotypic and genotypic 

correlation analysis indicated an important 

role of 3 traits: number of primary branches 

per plant, number of capsules per plant and 

number of seeds per capsule; these traits were 

positively correlated with seed yield. This 

result is supported by previous studies that 

reported a high number of branches, capsules 

and seeds increases yield [16, 23, 26, 28]. 

Hence, selection based on these 3 traits could 

bring an effective improvement to sesame 

yield. Notably, the positive correlation 

between the height of first capsule bearing 

node and days to 50% flowering implies that 

plants with an elongated time to first capsule 

bearing node are likely late blooming, 

consistent with other reports [15, 16].  

On the contrary, seed yield revealed a 

significant negative correlation with days to 

maturity (-0.365**; -0.517**), capsule 

length (-0.285**; -0.557**), capsule width (-

0.255**; -0.498**) and thousand seed weight 

(-0.183*; -0.416**). The result implies that 

seed yield can be enhanced when the values 

of these 4 traits are low. Similarly to the 

reports by Patel et al. [26] and Sumathi and 

Muralidharan [29], in this study, seed yield 

was negatively correlated with capsule length 

and capsule width. For this reason, the 

selection of small capsule trait possibly 

increases seed yield. 

 

3.4 Path coefficient analysis 

The direct and indirect effects of yield-

contributing traits on seed yield at the 

phenotypic level are described in Table 5 and 

Fig. 2. The number of capsules per plant 

(0.713) was revealed to be the strongest 

positive direct contribution to seed yield, 

whilst the number of seeds per capsule 

(0.337), thousand seed weight (0.297), plant 

height (0.254) and number of primary 

branches per plant (0.149) showed slightly 

positive direct contributions. This indicates 

the importance of these traits in the selection 

for seed yield. On the other hand, days to 

50% flowering (-0.005), days to maturity (-

0.202), height of first capsule bearing node (-

0.137), capsule length (-0.064) and capsule 

width (-0.054) all had negatively direct 

contributions to seed yield.  

The genotypic path coefficient 

analysis is described in Table 6 and Fig. 3. 

Seed yield obtained the largest positive direct 

contribution from number of capsules per 

plant (1.833). Similarly, thousand seed 

weight (0.796), capsule width (0.559), 

number of primary branches per plant 

(0.493), number of seeds per capsule (0.448) 

and plant height (0.379) had a positive direct 

effect as well. Days to 50% flowering (-

0.278), days to maturity (-0.041), height of 

first capsule bearing node (-0.674) and 

capsule length (-0.071) had a negative direct 

effect on seed yield. 
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Phenotypic and genotypic correlation 

coefficients were separated by path 

coefficient analysis to calculate the direct and 

indirect effects of yield components on seed 

yield. The number of capsules per plant and 

number of seeds per capsule had a strong 

effect directly on seed yield per plant, in 

agreement with other studies [16, 24, 28]. In 

addition, a positive direct contribution from 

plant height, number of primary branches per 

plant and thousand seed weight on yield has 

been observed [16, 28, 30, 31]. The number 

of primary branches per plant, number of 

capsules per plant and number of seeds per 

capsule had strong positive direct-effect and 

correlation with seed yield per plant in this 

study. In this case, direct selection via these 

traits would provide an effective 

improvement of sesame yield. Similar results 

have been reported in other studies [16, 24, 

28, 30].

 

Table 4. Phenotypic (above) and genotypic (below) correlation coefficients among seed yield and 

its related traits in sesame. 
Traits DTFPF DTM PH HFCBN NPBPP NCPP CL CW NSPC TSW SYPP 

DTFPF 1 0.14 0.131 0.636** 0.496** 0.378** 0.004 -0.03 0.088 -0.363** 0.179* 

DTM 0.207 1 0.215** 0.095 -0.097 -0.229** 0.226** 0.145 -0.213** 0.229** -0.365** 

PH 0.470** 0.482** 1 0.393** 0.083 -0.012 0.201* 0.149 0.134 -0.076 0.161* 
HFCBN 0.915** 0.124 0.522** 1 0.711** 0.464** -0.143 -0.252** -0.01 -0.277** 0.313** 

NPBPP 0.633** -0.114 0.183 0.834** 1 0.673** -0.250** -0.495** -0.088 -0.135 0.542** 

NCPP 0.656** -0.394** -0.02 0.757** 0.813** 1 -0.279** -0.362** -0.001 -0.434** 0.699** 
CL -0.008 0.357** 0.257 -0.162 -0.315* -0.371** 1 0.196* -0.072 0.088 -0.285** 

CW -0.042 0.202 0.222 -0.285* -0.615** -0.621** 0.291* 1 0.405** -0.112 -0.255** 

NSPC 0.121 -0.263 0.151 -0.029 -0.124 -0.017 -0.12 0.545** 1 -0.372** 0.274** 

TSW 
-

0.467** 
0.367** -0.125 -0.321* -0.188 -0.600** 0.057 -0.149 -0.483** 1 -0.183* 

SYPP 0.449** -0.517** 0.005ns 0.647** 0.791** 0.744** -0.557** -0.498** 0.339* -0.416** 1 

Note: * and ** = significant at p < 0.05 and p < 0.01, respectively; ns = non-significant. 

DTFPF = days to 50% flowering; DTM = days to maturity; PH = plant height; HFCBN = height of first capsule bearing node; NPBPP 

= number of primary branches per plant; NCPP = number of capsules per plant; CL = capsule length; CW = capsule width; NSPC = 
number of seeds per capsule; TSW = thousand seed weight; SYPP = seed yield per plant. 

 

Table 5. Direct (diagonal) and indirect (off-diagonal) effects of yield-contributing traits on seed 

yield at phenotypic level. 

Traits DTFPF DTM PH HFCBN NPBPP NCPP CL CW NSPC TSW 

Phenotypic 

correlation 

with yield 

DTFPF -0.005 -0.028 0.033 -0.087 0.074 0.270 -0.0002 0.002 0.030 -0.108 0.179* 
DTM -0.001 -0.202 0.054 -0.013 -0.015 -0.163 -0.015 -0.008 -0.072 0.068 -0.365** 

PH -0.001 -0.043 0.254 -0.054 0.012 -0.009 -0.013 -0.008 0.045 -0.022 0.161* 

HFCBN -0.003 -0.019 0.100 -0.137 0.106 0.331 0.009 0.014 -0.003 -0.082 0.313** 
NPBPP -0.003 0.020 0.021 -0.098 0.149 0.480 0.016 0.027 -0.030 -0.040 0.542** 

NCPP -0.002 0.046 -0.003 -0.064 0.100 0.713 0.018 0.019 -0.0002 -0.129 0.699** 

CL -0.00002 -0.046 0.051 0.020 -0.037 -0.199 -0.064 -0.011 -0.024 0.026 -0.285** 
CW 0.0002 -0.029 0.038 0.035 -0.074 -0.258 -0.013 -0.054 0.136 -0.035 -0.255** 

NSPC -0.0005 0.043 0.034 0.001 -0.013 -0.0004 0.005 -0.022 0.337 -0.110 0.274** 

TSW 0.002 -0.046 -0.019 0.038 -0.020 -0.310 -0.006 0.006 -0.125 0.297 -0.183* 

Residual 0.2807           

Note: * = significant correlated at p < 0.05; ** = significant correlated at p < 0.01. 

DTFPF = days to 50% flowering; DTM = days to maturity; PH = plant height; HFCBN = height of first capsule bearing node; NPBPP 

= number of primary branches per plant; NCPP = number of capsules per plant; CL = capsule length; CW = capsule width; NSPC = 
number of seeds per capsule; TSW = thousand seed weight; SYPP = seed yield per plant. 
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Note: * and ** = significant at p < 0.05 and p < 0.01, respectively. 

DTFPF = days to 50% flowering; DTM = days to maturity; PH = plant height; HFCBN = height of first capsule bearing node; NPBPP 
= number of primary branches per plant; NCPP = number of capsules per plant; CL = capsule length; CW = capsule width; NSPC = 

number of seeds per capsule; TSW = thousand seed weight; SYPP = seed yield per plant. 
 

Fig. 2. Phenotypic path coefficient diagram of 10 observed agronomic traits in sesame. 
 

Table 6. Direct (diagonal) and indirect (off-diagonal) effects of yield-contributing traits on seed 

yield at the genotypic level. 

Traits DTFPF DTM PH HFCBN NPBPP NCPP CL CW NSPC TSW 
Genotypic 

correlation with 

yield 

DTFPF -0.278 -0.009 0.178 -0.617 0.312 1.202 0.001 -0.023 0.054 -0.372 0.449** 

DTM -0.058 -0.041 0.183 -0.084 -0.056 -0.722 -0.026 0.113 -0.118 0.292 -0.517** 
PH -0.131 -0.020 0.379 -0.352 0.090 -0.036 -0.018 0.124 0.068 -0.100 0.005ns 

HFCBN -0.254 -0.005 0.198 -0.674 0.412 1.388 0.012 -0.159 -0.013 -0.255 0.647** 

NPBPP -0.176 0.005 0.069 -0.562 0.493 1.489 0.023 -0.344 -0.056 -0.150 0.791** 
NCPP -0.182 0.016 -0.007 -0.510 0.401 1.833 0.026 -0.347 -0.008 -0.478 0.744** 

CL 0.002 -0.015 0.098 0.109 -0.156 -0.679 -0.071 0.163 -0.054 0.046 -0.557** 

CW 0.012 -0.008 0.084 0.192 -0.304 -1.138 -0.021 0.559 0.244 -0.118 -0.498** 
NSPC -0.034 0.011 0.057 0.019 -0.061 -0.031 0.009 0.305 0.448 -0.384 0.339* 

TSW 0.130 -0.015 -0.048 0.216 -0.093 -1.100 -0.004 -0.083 -0.216 0.796 -0.416** 

Residual: 0.2031           

Note: * and ** = significant correlated at p < 0.05 and p < 0.01, respectively; ns = non-significant. 

DTFPF = days to 50% flowering; DTM = days to maturity; PH = plant height; HFCBN = height of first capsule bearing node; NPBPP 

= number of primary branches per plant; NCPP = number of capsules per plant; CL = capsule length; CW = capsule width; NSPC = 
number of seeds per capsule; TSW = thousand seed weight; SYPP = seed yield per plant. 
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Note: * and ** = significant at p < 0.05 and p < 0.01, respectively; ns = non-significant. 

DTFPF = days to 50% flowering; DTM = days to maturity; PH = plant height; HFCBN = height of first capsule bearing node; NPBPP 

= number of primary branches per plant; NCPP = number of capsules per plant; CL = capsule length; CW = capsule width; NSPC = 
number of seeds per capsule; TSW = thousand seed weight; SYPP = seed yield per plant.  

Fig. 3. Genotypic path coefficient diagram of 10 observed agronomic traits in sesame. 

 

4. Conclusion 
The traits days to 50% flowering, days 

to maturity, height of first capsule bearing 

node, number of primary branches per plant, 

capsule length, capsule width, number of seeds 

per capsule and 1000 seed weight had high 

heritability, while plant height, number of 

capsules per plant and seed yield per plant 

reported moderate heritability. The results of 

correlation and path analysis described that 

number of primary branches per plant, number 

of capsules per plant and number of seeds per 

capsule may be considered as reliable selection 

criteria for sesame breeding programs to 

improve seed yield. 
 

Acknowledgements 
The authors would like to thank to 

Deutscher Akademischer Austauschdienst 

(DAAD): German Academic Exchange 

Service and Southeast Asian Regional Center 

for Graduate Study and Research in 

Agriculture (SEARCA) for the funding. The 

authors acknowledge to Oilseed Crop 

Research Section, Department of Agricultural 

Research, Ministry of Agriculture, Livestock 

and Irrigation, Myanmar for permission the 

first author study leave. 
 

 

 

 

 



K.M. Aye et al. | Science & Technology Asia | Vol. 29 No.2 April - June 2024 
 

234 

References 
[1] Dossa K, Wei X, Niang M, Liua P, Zhanga 

Y, Wang L, Liaoa B, Cisséb N, Zhanga X, 

Diouf D. Near-infrared reflectance 

spectroscopy reveals wide variation in major 

components of sesame seeds from Africa 

and Asia. The Crop Journal, 2018;6(2):202-

6. 

 

[2] Htwe NM, Aye M. Trait association and 

path coefficient analysis for yield traits in 

Myanmar sesame (Sesamum indicum L.) 

germplasm. Journal of Experimental 

agriculture International, 2019;41(3):1-10. 

 

[3] Were BA, Onkware AO, Gudu S, Welander 

M, Carlsson AS. Seed oil content and fatty 

acid composition in East African sesame 

(Sesamum indicum L.) accessions evaluated 

over 3 years. Field Crops Research, 

2006;97(2):254-60. 

 

[4] Kadkhodaie A, Zahedi M, Razmjoo J, 

Pessarakli M. Changes in some anti-

oxidative enzymes and physiological 

indices among sesame genotypes (Sesamum 

indicum L.) in response to soil water deficits 

under field conditions. Acta Physiologiae 

Plantarum, 2014;36:641-50. 

 

[5] Alex T, Srinivasan K, Arthanari PM. Effect 

of seed pelleting and foliar nutrition on 

growth and yield of summer irrigated 

sesame (Sesamum indicum L.). Madras 

Agricultural Journal, 2017;104:350-3. 

 

[6] Kiranmai MS, Venkataravana P, Pushpa 

HD. Correlation and path analysis studies in 

groundnut under different environment. 

Legume research, 2016;39:1048-50. 

 

[7] Johnson HW, Robinson HF, Comstock RE. 

Estimates of genetic and environmental 

variability in soybeans. Agronomy Journal, 

1955;47:314-8. 

 

[8] Navaneetha JS, Murugan E, Parameswari C. 

Correlation and path analysis for seed yield 

and its components in sesame (Sesamum 

indicum L.). Electronic Journal of Plant 

Breeding, 2019;10(3):1262-8. 

 

[9] Saravanan M, Kalaiyarasi R, Viswanathan 

PL. Assessment of genetic variability, 

character association and path analysis in F2 

population of sesame (Sesamum indicum 

L.). Electronic Journal of Plant Breeding, 

2020;11(2):447-50. 

 

[10] Dewey DR, Lu KH. A correlation and path 

coefficient analysis of components of 

crested wheatgrass seed production. 

Agronomy Journal, 1959;51:515-8. 

 

[11] IPGRI, NBPGR. Descriptors for sesame 

(Sesamum spp.). Rome, Italy: International 

Plant Genetic Resources Institute; New 

Delhi, India: National Bureau of Plant 

Genetic Resources; 2004.  

 

[12] Burton GW, Devane EH. Estimating 

heritability in tall fescue (Festuca 

arundinacea) from replicated clonal 

material. Agronomy Journal, 1953;45:478-

81. 

 

[13] Singh RK, Chaudhary BD. Biometrical 

methods in quantitative genetic analysis. 

Kalyani Pub, New Delhi;1977.  

 

[14] Oladosu Y, Rafii M, Magaji U, Abdullah N, 

Miah G, Chukwu SC, Hussin G, Ramli A, 

Kareem I. Genotypic and phenotypic 

relationship among yield components in rice 

under tropical conditions. BioMed Research 

International, 2018. 

 

[15] Gogoi LR, Sarma RN. Variability and path 

coefficient analysis in sesame (Sesamum 

indicum L.). International Journal of Current 

Microbiology and Applied Sciences, 

2019;8:229-37. 

 

[16] Kumar V, Sinha S, Singh RS, Singh SN. 

Assessment of genetic variability, 

correlation and path analysis in sesame 

(Sesamum indicum L.). Electronic Journal of 

Plant Breeding, 2022;13(1):208-15. 

 

[17] Dash M, Imran M, Kabi M, Baisakh B, 

Lenka D. Assessment of genetic variability 

for capsule shattering characters in Indian 

sesame. Electronic Journal of Plant 

Breeding, 2018;9(2):490-501. 



K.M. Aye et al. | Science & Technology Asia | Vol. 29 No.2 April - June 2024 
 

235 

[18] Agrawal MM, Singh S, Macwan S, 

Sasidharan N, Wawge M. Genetic 

variability analyses for economic traits in 

sesame (Sesamum indicum L.) germplasm. 

Electronic Journal of Plant Breeding, 

2018;9(3):1221-5. 

 

[19] Kiruthika S, Narayanan SL, Parameswari C, 

Mini M, Arunachalam P. Genetic variability 

studies for yield and yield components in 

sesame (Sesamum indicum L.). Electronic 

Journal of Plant Breeding, 2018;9(4):1529-

37. 

 

[20] Kadvani G, Patel J, Patel J, Prajapati K, 

Patel P. Estimation of genetic variability, 

heritability and genetic advance for seed 

yield and its attributes in sesame (Sesamum 

indicum L.). International Journal of Bio-

resource and Stress Management, 

2020;11(3):219-24. 

 

[21] Vamshi P, Ramya KT, Prasad MS, Ramana 

JV, Kumhar SR. Genetic variability studies 

for yield and yield attributes in breeding 

lines of sesame (Sesamum indicum L.). 

Journal of Oilseeds Research, 

2021;38(3):240-3. 

 

[22] Bekele A. Genetic varability and association 

of traits in sesame (Sesamum indicum L.) 

[M.Sc. Thesis]. Ethiopia: Bahir Dar 

University; 2022. 

 

[23] Paras RK, Chander S, Devi S, Choudhary 

RR. Trait association analysis for yield and 

attributing traits in sesame (Sesamum 

indicum L.). Indian Journal of Ecology, 

2022;49:1325-8. 

 

[24] Ramprasad E, Senthilvel S, Jawaharlal J, 

Yamini KN, Dangi KS. Character 

association and path analysis studies in 

sesame (Sesamum indicum L.) advanced 

breeding lines and varieties. Genetics, 

2019;11:575-7. 

 

 

 

 

 

 

[25] Takele F, Lule D, Alemerew S. Correlation 

and path coefficient analysis for yield and its 

related traits in sesame (Sesamum indicum 

L.) genotypes. Agricultural and Veterinary 

Sciences, 2021;9:52-64. 

 

[26] Patel NB, Acharya RR, Acharya VR, Patil 

K, Patel DA, Parmar DJ. Assessment of 

genetic variability, correlation and path 

analysis in sesame (Sesamum indicum L.). 

Biological Forum – An International Journal 

2022;14:496-501. 

 

[27] Umamaheswari S, Suganthi S, Sathiskumar 

P, Kamaraj A. Genetic variability, 

correlation and path analysis in sesame 

(Sesamum indicum L.). Plant Archives, 

2019;19:4543-8. 

 

[28] Sasipriya S, Paimala K, Eswari KB, Balarm 

M. Correlation and path analysis for seed 

yield and its components in sesame 

(Sesamum indicum L.). Electronic Journal of 

Plant Breeding, 2018;9(4):1594-9. 

 

[29] Sumathi P, Muralidharan V. Analysis of 

genetic variability, association and path 

analysis in the hybrids of sesame (Sesamum 

indicum L.). Tropical Agricultural Research 

& Extension, 2010;13:63-7. 

 

[30] Teklu DH, Kebede SA, Gebremichael DE. 

Assessment of genetic variability, genetic 

advance, correlation and path analysis for 

morphological traits in sesame genotypes. 

Asian Journal of Agricultural Research, 

2014;8:181-94. 

 

[31] Teklu DH, Kebede SA, Gebremichael DE. 

Assessment of genetic variability, genetic 

advance, correlation and path analysis for 

morphological traits in sesame genotypes. 

International Journal of Novel Research in 

Life Sciences, 2017;4:34-44. 



K.M. Aye et al. | Science & Technology Asia | Vol. 29 No.2 April - June 2024 
 

236 

Appendix 
Table A. Mean comparison of yield and its components for 54 sesame genotypes. 

No. DTFPF DTM PH HFCBN NPBPP NCPP CL CW NSPC TSW SYPP 

1 43.00b-h 105.00ab 134.20c-n 37.87b-i 4.80a-l 201.40a-h 3.60d-l 0.82f-k 65.13e-i 3.24b-n 23.46a-f 

2 43.00b-h 100.67b-f 131.80c-n 37.20b-j 4.53c-n 171.02d-j 3.36g-o 0.78g-k 68.73e-i 3.03e-p 22.16a-f 

3 41.33f-k 97.33f 123.67i-n 21.53m-q 3.53g-q 162.73d-j 3.48e-o 0.79g-k 75.13d-g 3.18b-o 22.65a-f 

4 41.33f-k 97.67ef 117.00mn 22.00m-q 3.20i-r 180.60c-j 3.30h-o 0.84e-j 60.80f-i 3.61abc 20.44a-f 

5 41.67f-j 102.67a-f 116.52n 27.65h-o 4.15c-o 150.87d-j 3.34g-o 0.78g-k 61.80f-i 3.33b-k 23.07a-f 

6 40.33h-k 100.67b-f 125.53g-n 28.00h-o 3.73f-p 164.13d-j 3.25i-o 0.81f-k 61.40f-i 3.47a-g 23.69a-f 

7 41.33f-k 98.00ef 133.60c-n 30.93e-m 5.07a-j 192.20a-i 3.49e-o 0.79g-k 69.00e-i 3.25b-n 26.94a-d 

8 43.00b-h 102.67a-f 131.60c-n 23.53l-p 3.33h-q 139.80d-j 3.55d-m 0.81f-k 61.33f-i 3.32b-l 20.13a-f 

9 43.33b-g 100.67b-f 128.60e-n 38.67a-h 6.67a 213.33a-g 3.22k-o 0.74ijk 59.40f-i 2.96i-p 20.31a-f 

10 42.00e-j 100.67b-f 136.47b-n 29.67g-n 4.67b-m 196.20a-i 3.50e-o 0.77g-k 72.27d-h 3.12d-o 25.40a-e 

11 44.67bcd 97.67ef 145.87a-j 43.00abc 6.73a 270.07abc 3.23j-o 0.73jk 60.47f-i 2.73opq 28.26abc 

12 45.33ab 103.00a-e 149.80a-f 48.73a 5.27a-h 279.60ab 3.17mno 0.76g-k 66.33e-i 2.45q 26.11a-d 

13 42.00e-j 99.00c-f 125.27h-n 24.40l-p 3.80e-p 175.07c-j 3.54d-n 0.80g-k 70.4d-i 3.33b-k 22.92a-f 

14 42.33d-i 103.00a-e 132.53c-n 29.00g-n 4.27c-o 152.00d-j 3.73c-g 0.79g-k 63.27f-i 3.49a-f 24.55a-f 

15 41.67f-j 105.00ab 131.40c-n 24.13l-p 2.67n-s 134.07e-j 3.73c-g 0.82f-k 68.13e-i 3.39a-j 15.60b-f 

16 47.33a 97.33f 130.33c-n 48.53a 5.67a-f 285.80a 3.78c-f 0.97bcd 114.73ab 1.65r 33.55a 

17 41.67f-j 105.00ab 121.27lmn 17.40opq 2.80m-s 148.80d-j 3.65c-i 0.80g-k 66.47e-i 3.36a-j 13.46c-f 

18 42.67c-h 102.67a-f 128.2f-n 24.20l-p 3.33h-q 148.53d-j 3.69c-h 0.81f-k 66.53e-i 3.49a-e 21.49a-f 

19 40.67g-k 98.00ef 138.93b-n 23.73l-p 3.53g-q 159.53d-j 4.26a 0.74h-k 66.60e-i 3.52a-d 23.11a-f 

20 39.67jk 98.33def 146.07a-j 27.53i-o 4.20c-o 155.73d-j 3.64c-j 0.81f-k 71.20d-i 3.22b-n 23.62a-f 

21 40.67g-k 97.67ef 130.87c-n 15.93pq 1.60q-t 148.27d-j 3.69c-h 0.96bcd 70.13d-i 2.94j-p 20.20a-f 

22 40.33h-k 103.00a-e 129.67d-n 18.80n-q 0.00t 112.73g-j 3.45e-o 0.93b-f 71.20d-i 2.86l-q 15.15b-f 

23 39.00k 97.67ef 125.67g-n 21.27m-q 3.80e-p 156.6d-j 3.31h-o 0.78g-k 59.07ghi 3.13d-o 20.24a-f 

24 40.00ijk 98.00ef 136.87b-n 15.60pq 0.00t 106.20hij 3.19l-o 1.17a 117.80a 2.72opq 18.74a-f 

25 42.67c-h 105.00ab 145.00a-k 30.53e-m 4.20c-o 166.60d-j 3.45e-o 0.81f-k 65.93e-i 3.29b-m 26.35a-d 

26 42.67c-h 105.00ab 136.33b-n 30.93e-m 4.93a-k 219.00a-f 3.57d-m 0.80g-k 57.93ghi 2.89k-q 23.39a-f 

27 42.67c-h 97.67ef 139.47b-n 30.33f-m 5.33a-g 146.80d-j 3.11o 0.94b-e 100.93bc 3.03e-p 26.30a-d 

28 43.67b-f 105.00ab 157.60ab 45.67ab 5.27a-h 189.13a-i 3.47e-o 0.80g-k 71.10d-i 3.43a-h 23.38a-f 

29 43.00b-h 105.00ab 133.13c-n 33.93c-l 4.27c-o 237.87a-d 3.60d-l 0.82f-k 53.93hi 2.79n-q 19.27a-f 

30 42.33d-i 105.00ab 130.75c-n 26.37j-p 3.10j-r 147.53d-j 3.65c-i 0.83e-k 59.97f-i 2.83n-q 12.37def 

31 43.33b-g 106.67a 152.80a-d 39.13a-g 6.00a-d 176.87c-j 3.62d-k 0.77g-k 66.33e-i 3.12d-o 27.03a-d 

32 44.00b-f 106.00ab 147.4a-h 42.13a-d 6.53ab 178.93c-j 4.20ab 0.71k 66.60e-i 3.00h-p 15.61b-f 

33 43.00b-h 98.33def 149.93a-f 37.13b-j 4.80a-l 201.13a-h 3.54d-n 0.75h-k 74.00d-g 2.95j-p 30.40ab 

34 44.33b-e 99.00c-f 146.27a-j 46.20ab 5.40a-g 179.80c-j 3.30h-o 0.82f-k 66.33e-i 3.15c-o 23.15a-f 

35 43.00b-h 103.00a-e 143.87a-l 42.93abc 5.80a-e 187.40b-i 3.47e-o 0.78g-k 77.87def 2.93j-p 24.77a-f 

36 43.00b-h 99.00c-f 147.00a-i 42.33a-d 5.60a-f 190.68a-i 3.21k-o 0.74jk 65.00e-i 3.02f-p 25.90a-e 

37 43.00b-h 105.00ab 148.80a-g 37.20b-j 5.07a-j 193.33a-i 3.42f-o 0.81f-k 71.10d-i 3.15c-o 27.05a-d 

38 40.67g-k 97.67ef 133.00c-n 11.93q 0.93st 154.00d-j 3.32g-o 0.86d-i 77.80def 2.58pq 19.51a-f 

39 41.67f-j 98.33def 129.60d-n 31.13e-m 4.07d-o 220.27a-e 3.39f-o 0.77g-k 67.13e-i 3.32b-l 30.21ab 

40 43.33b-g 99.00c-f 138.95b-n 31.82d-m 1.32rst 96.02ij 4.23a 0.98bc 53.58i 2.83m-q 10.47ef 

41 41.33f-k 103.67abc 133.07c-n 25.00k-p 2.53o-s 129.38e-j 4.03abc 1.03b 60.70f-i 3.43a-i 9.45f 
42 42.33d-i 107.00a 146.27a-j 29.40g-n 2.07p-s 116.20g-j 3.64c-j 0.87c-h 64.33e-i 3.47a-g 15.63b-f 
43 40.67g-k 106.00ab 144.4a-l 28.53g-n 2.60n-s 122.33e-j 3.40f-o 0.88c-g 67.53e-i 3.49a-f 18.55a-f 
44 45.00bc 106.67a 151.87a-e 41.07a-f 5.53a-g 149.33d-j 3.47e-o 1.15a 87.33cd 3.09d-o 25.86a-e 
45 42.67c-h 103.00a-e 140.80b-l 35.53b-k 4.40c-o 151.27d-j 3.49e-o 0.82e-k 70.25d-i 3.63ab 22.68a-f 
46 43.00b-h 98.00ef 133.87c-n 26.27j-p 4.53c-n 186.53b-i 3.65c-i 0.78g-k 75.67d-g 3.02f-p 25.37a-e 
47 43.33b-g 100.67b-f 122.13k-n 36.07b-j 5.13a-i 189.20a-i 3.40f-o 0.82f-k 65.00e-i 3.33b-k 26.24a-d 
48 43.00b-h 107.00a 143.87a-l 27.80h-o 2.93l-r 117.87f-j 3.86b-e 1.04b 60.93f-i 3.36a-j 13.40c-f 
49 43.00b-h 105.33ab 153.20abc 33.27c-l 3.00k-r 131.60e-j 3.93a-d 1.02b 63.60f-i 3.12d-o 15.06b-f 
50 41.33f-k 107.00a 163.93a 21.07m-q 0.00t 81.13j 4.20ab 1.03b 82.47de 3.39a-j 14.96b-f 
51 43.33b-g 103.33a-d 137.60b-n 27.33i-o 2.53o-s 152.53d-j 3.65c-i 1.01b 70.87d-i 3.19b-n 17.21b-f 
52 41.67f-j 99.00c-f 129.67d-n 28.27g-o 5.53a-g 219.80a-e 3.51e-o 0.76g-k 69.00e-i 2.97h-p 28.33abc  
53 43.00b-h 105.00ab 123.49j-n 27.80h-o 3.02k-r 108.31hij 3.17mno 0.77g-k 62.53f-i 3.79a 12.35def 
54 43.67b-f 97.67ef 139.87b-m 41.20a-e 6.13abc 223.80a-e 3.14no 0.76g-k 59.53f-i 3.01g-p 24.63a-f 

Minimum 39.00 97.00 116.52 11.93 0.00 81.00 3.11 0.71 54.00 1.65 9.45 
Maximum 47.00 107.00 163.93 48.73 7.00 286.00 4.26 1.17 118.00 3.79 33.55 

Mean 42.44 101.76 136.96 30.88 3.96 169.81 3.54 0.84 69.30 3.14 21.68 
Note: Mean with the same letters are not significantly different; DTFPF = days to 50% flowering; DTM = days to maturity; PH = plant height; HFCBN = 

height of first capsule bearing node; NPBPP = number of primary branches per plant; NCPP = number of capsules per plant; CL = capsule length; CW = 

capsule width; NSPC = number of seeds per capsule; TSW = thousand seed weight; SYPP = seed yield per plant. 

 


