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ABSTRACT

Considering the limited production of edible oil in the country, selectivity of the genotypes of valuable oilseeds like
sesame is important. A randomized complete block design with three replications was conducted in the research farm
of the Ferdowsi University of Mashhad in 2021, to investigate 20 sesame genotypes' yield, and yield components and
determine the most important traits affecting the yield. The results showed that Afghanl, Afghan3, and Afghan5
genotypes had the highest number of capsules plant™®, 1000-seed weight, biological yield, and seed yield. Also, the
correlation analysis between the traits showed that seed yield had a positive and significant correlation with the
number of capsules per plant (r=0.58"), and 1000-seed weight (r=0.42""), respectively. Based on the principal
component analysis, in total two components explained 83.1% of the variation in data. The first component explained
57.7%, and the second component showed 15.2% of the most changes in variation between genotypes. Then, these
two components used to determine the distribution and distinguish the best genotypes in the results. As a result of
cluster analysis, genotypes were categorized into three groups based on yield and yield components. The genotypes
of the third group (Afghanl, Afghan3, Afghan4, Afghan5, and Afghan7) had a higher average in the investigated
traits than other groups. These results indicate that the most effective traits in sesame yield are the number of capsules
per plant and the 1000-seed weight. Since high yield is one of the important breeding goals in sesame; therefore,
genotypes with these characteristics can be introduced as superior genotypes.
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Figure 1. Weather conditions during the growing season, from the sowing date to harvest time (The range between the

arrows shows the period of sesame growth).
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Table 1. Physical and chemical properties of experimental field soil (0-30 cm).

Soil Electrical Soil pH Mineral carbon Nitrogen (%) Phosphorus Potassium
texture conductivity (%) (mg.Kg?) (mg.Kg?)
(dS.m™)
Loam 2.75 7.39 1.05 0.063 14 117
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Table 2. Analysis of variance (mean of squares) of different sesame traits under Mashhad climatic conditions.

Plant Lowest Branch  Capsule  Biomass Grain 1000- Biological Grain Harvest
SOV df height capsule no. no. plant? weight grgiin yield yield index
" height plant? plant? weight
Block 2 1321 140™ 2.02™ 469" 817" 4.08" 0.22""  9404199™  244414™ 195"
Genotypes 19 133" 195™ 2.34™ 1580™" 279" 60.68™ 0.72"" 3316189 715835™ 166™
Error 38 45.05 14.50 0.24 193.3 60.52 1.91 0.072 818232 23192 21.75
CV (%) -- 7.97 10.04 14.03 14.03 18.86 29.84 8.85 20.07 29.91 44.41
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“and ™ are significant at 5% and 1% probability levels, respectively.
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Table 3. Mean comparison of different genotypes of sesame under Mashhad climatic conditions.

Genotypes Plant Lowest Branch Capsule Biomass Grain 1000- Biological Grain Harvest
height capsule no. no. (g-plant?) weight grain yield yield index
(cm) height plant? (g.plantt)  weight (kg.ha't) (kg.ha') (%)
(cm) )
Afghan 1 95.0% 36.4%¢ 4732 91.8% 66.52 19.172 3.56%¢ 73132 21092 30.32
Afghan 2 80.9%¢ 28.5° 2.20% 69.3%9 38.0¢ 2.69¢% 2.83%9 4180° 296% 8.31«
Afghan 3 87.7%¢ 35.9%¢ 4.60? 83.3%d 51.3%¢ 8.18b¢ 3.1009 5646% 899bc 15.9%¢
Afghan 4 85.9%¢ 43.3b 4.06% 78.1%f 48.7%¢ 3.17% 3.04%9 5359% 350% 6.47%
Afghan 5 85.9%¢ 35.50¢ 2.40¢% 83.62¢ 54,7% 9.02b 3.90% 6017% 991° 16.6%¢
Afghan 6 83.6%¢ 32.9%¢ 2.46% 56.6%9 30.0¢ 1.24% 2.268 3300° 1370 4.13%
Afghan 7 76.7% 39.80¢ 3.67d 54.9%" 34.0%¢ 1.57% 2.80%9 3740° 1730 4.61c?
Afghan 8 79.30¢ 36.3%¢ 3.60d 89.9%¢ 52.8¥¢ 8.99b 3.00¢9 5809% 989° 17.2%¢
Boshrooyeh 91.5%¢ 38.1b¢ 4.56% 46.490 34.9b¢ 2.99¢ 4.202 3839° 328d 9.48«
Davarzan 1018 44.6° 1.93¢ 97.82 44.,0%¢ 3.29% 3.1009 48178 3620 7.83¢d
Eshghabad 81.38¢ 38.50¢ 4.20% 49.9¢h 35,30 2.82% 3.40%d 3886° 310¢% 9.07¢d
Feizabad 80.1°¢ 32.9%¢ 4.20® 40.8¢" 34,1 2.05% 3.00¢¢9 3748° 225% 6.24¢
Gorgan 87.1%¢ 29.5¢ 2.53¢% 61.7%9 47.1%¢ 9.53b 3.43%d 4600 1048P 24.9%
Kahnooj 90.5%¢ 66.72 2.73¢ 12.3 31.3% 0.42¢ 2.451 3446° 46.08 1.29¢
Kalat 88.1%¢ 33.6% 3.93d 51.6%N 41.30¢ 1.47% 3.16"f 4546 161% 3.20¢%
Sarayan 79.8% 35.1b¢ 4.462 37.4th 40.7%¢ 2.88% 2.48f 4473P 316% 7.45¢
Tabas 74.1° 33.0¢ 3.532d 41.9¢0 32.00¢ 1.88d% 2.55f 35200 206¢% 5.82¢d
Torbat-e-Jam 80.98¢ 33.5% 3.72%d 42 .80 40.00c 5.400d 3.130f 4400° 594bd 14.5b¢
Vahdatil 76.5% 39.7b¢ 4.00%¢ 54.0¢" 36.7% 4.028¢ 2.6649 4033° 4424 11.7bd
Vahdati 2 83.8%¢ 44.1° 2.80* 33.99" 31.3% 1,79¢% 2.59¢¢ 3446° 197% 4.86%

test, No: Number.
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Table 4. Correlation coefficient between yield and yield components of sesame genotypes under Mashhad climatic

conditions.

Traits 1 2 3 5 6 7 8 9 10

1. Plant height 1

2. Lowest capsule height  0.30™ 1

3. Branch no. -0.04™  -0.17™ 1

4. Capsule no. plant! -0.24"  0.27°  0.03™ 1

5. Biomass plant? -0.01"  0.43™ 0.24" 0.69™ 1

6. Grain plant? -0.19"  0.12" 0.25" 0.58™ 0.67™ 1

7. 1000- grain weight -0.25"™  0.29* 0.14™ 0.28° 0.35™ 0.42" 1

8. Biological yield -0.01"  0.43™ 0.25"™ 0.69™ 0.97" 0.63™ 0.33" 1

9. Grain yield -0.19" 0.12" 0.53" 0.58™ 0.67"° 0.90™ 0.42™ 0.63" 1

10. Harvest index -0.26" -0.03™ 0.18™ 0.40™ 037" 0.89™ 0.41™ 030" 0.89" 1

Al oo oy Sy g do o iy Jlial molaw )0l g BB g o sire B pae Sl o5 ey s g % NS

ns, * and ** are non-significant and significant at 5% and 1% probability levels
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Table 5. Factor analysis for sesame genotypes.

Factor 1 Factor 2 Factor 3

Plant height -0.391 -0.824 0.114
Lowest capsule height 0.306 -0.678 0.512
Branch no. -0.229 0.559 0.738
Capsule no. plant? -0.779 -0.128 -0.382
Biomass plant? -0.960 -0.061 0.002
Grain plant? -0.957 0.066 0.051
1000- grain weight -0.626 -0.102 0.207
Biological yield -0.942 -0.060 0.034
Grain yield -0.957 0.066 0.051
Harvest index -0.913 0.153 -0.022
Eigen value 5.77 1.52 1.02

Cumulative variance % 57.7 72.9 83.1
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Figure 2. The distribution of different genotypes of sesame based on the operating results of the factor analysis.
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Figure 3. Dendrogram of clustering of studied sesame genotypes based on traits.
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Table 6. Analysis variation of multi variables based on unbalanced completely randomized design (CRD) Wilks' Lambda
in sesame genotypes.

Function Df Wilks' Lambda Chi-square Probability level
1 18 0.010 59.42 0.000
2 8 0.296 15.81 0.045
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Table 7. The results of discriminant function for clustering validity of sesame genotypes.

Group Membership

Group
1 2 3 Total
1 8 0 0 8
Total 2 0 7 0 7
3 0 0 5 5
1 100 0 0 100
Percent 2 0 100 0 100
3 0 0 100 100

100.0% of original grouped cases correctly classified.
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Table 8. Standardized canonical discriminant function coefficients measured groups in sesame genotypes under Mashhad
climatic conditions.
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Traits Canonical Function
1 2

Plant height 0.002* -1.79
Lowest capsule height 0.067 1.19¢
Branch no. 0.507 0.33*
Capsule no. plant? 0.449° 1.09
Biomass plant 191* 2.88
Grain plant?! 8.43 6.73%
1000- grain weight 1.43 1.55%
Biological yield -5.63° -3.79
Harvest index -6.79 -6.45
Eigenvalue 27.6 2.38
Cumulative % 92.1 100
Canonical correlation 0.982#* 0.839%
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Figure.4. Cluster grouping of sesame genotypes based on significant canonical variable
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Table 9. Analysis of variance (mean square) based on measured groups in sesame genotypes under Mashhad climatic

conditions.
Traits Between Groups Within Groups
Df 2 17
Plant height 17.95m™ 47.75m
Lowest capsule height 62.97"™ 65.46M
Branch no. 0.678" 0.796™
Capsule no. plant* 3013™ 234"
Biomass plant? 739" 17.19™
Grain plant? 96.14™ 10.73™
1000- grain weight 0.282" 0.237m
Biological yield 8985754 178295™
Grain yield 1163490™ 129796™
Harvest index 210" 37.37"
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", *and ™ are non-significant and significant at 5% and 1% probability levels
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Table 10— Cluster analysis in seasem genotypes in mashhad condition.

Group 1 Eshgabad, Boshrooyeh, Feizabad, Afghan 8, VVahdati 2, Tabas, Kahnooj,
Afghan 6

Group 2 Gorgan, Vahdati 1, Afghan 2, Torbat-e-Jam, Sarayan, Kalat, Davarzan

Group 3 Afghan 1, Afghan 4, Afghan 5, Afghan 7, Afghan 3

Group number Group 1 Group 2 Group 3 Total

Number of genotypes 8 7 5 20

Traits Group mean Group mean Group mean Total
mean

Plant height (cm) 82.72+6.09 84.82+8.36 86.02+6.72 84.3+6.68

Lowest capsule height 40.7%+11.20 34.9%45.64 37.5%+10.1 37.9+8.08

Branch no. 3.52%+0.78 3.20°£0.970 3.882+0.870 3.50+0.885

Capsule no. plant* 42.1°+14.20 59.2°+20.1 86.4°+20.5 59.2+23.0

Biomass (g.plant?) 32.9°%£1.94 41.1°+3.54 54.8°+10.2 41.2+9.65

Grain (g.plant®) 1.84°+0.82 4.18"+2.65 9.70°+5.22 4.63+4.44

1000- grain weight () 2.90%+0.62 2.97%+0.320 3.322+0.570 3.04£0.492

Biological yield (kg.ha 3615°4214 4435°+263 602921117 450641051

Grain yield (kg.ha?) 203+90.7 460°+291 1068%+574 510+489

HI (%) 5.69°+2.97 11.1%+7.02 17.3%+7.73 10.5+7.45
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Means with the same letter are not significantly different from each other.
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