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ABSTRACT

Sesame is one of the most important oil, industrial and medicinal plants that is cultivated in a large area of
tropical and subtropical regions. In this study, fifteen sesame genotypes are cultivated to identify the
superior genotypes in terms of yield and stability (minimum environmental impact) in four locations
(Arak, Birjand, Karaj, and Shiraz) for two years. In combine variance analysis, effect of location,
genotype and interaction effect of location x genotype were not significant.. The first and second main
components of bipod analysis explained 84.06% and 8.40% (92.46% in total), of environment derived
changes on genotypes, respectively. According to the plots, Arak, Birjand, and Shiraz genotypes had a
high correlation in term of grain yield. The best genotypes in Arak, Birjand, Karaj, and Shiraz were Darab
14, Safiabad 1, local Ahvaz, and local Isfahan. Also the Karaj location, Fars local cultivar, Khondab local
cultivar, and Darab 1 were evaluated as superior. In general, Safiabad 1 and local Khondab were the best
genotypes terms of yield and high stability. In contrast, TS-3 and Yellow White genotypes received the
most impact from their environment, in addition to low yield. Environment had the least and most impact
on Shiraz and Birjand genotypes. Finally,the study area of this experiment were divided into two
megaenvironments : Arak, Birjand and Shiraz megaenvironment and Karaj megaenvironment.

Keywords: Compatibility, effect, environment, genotype, grain yield stability, multi-dimensional, GGE
biplot.
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Table 1. Sesame genotypes used in this study

No. Genotype No. Genotype No. Genotype
1 Dashtestan 5 6 Darab 2 11 Sirjan Local Cultivar
2 TS-3 7 Darab 1 12 PF3
3 Yellow white 8 Darab 14 13 Isfahan Local Cultivar
4 Jirouf 13 9 Safi Abad 1 14 Fars Local Cultivar
5 Oltan 10 Ahwaz Local Cultivar 15 Khondab Local Cultivar
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Table 2. Characteristics of the study sites

. . Elevation Tempert Mean of Annual
Area Longitude  Latitude AMSL (m) °C) precipitation (mm)
Arak 49°46°E  34°06’N 1708 -3.0 - 39.8 341.7
Birjand  59°12°E  32°52’N 1491 -0.5 - 425 170.8
Karaj 50°54’E 35°55°N 1312 -0.4 - 40.7 2438
Shiraz 52°36’E 29°32°N 1484 0.6 - 41.2 346
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Table 3. Combined variance analysis of grain yield in 2 years and 4 locations.

Source df SS MS
Location 3 13860.5010 4620.1670 "
Year 1 5433335672 5433335672
Year * Location 3 25165.7844 8388.5948 **
Rep(year * location) 16~ 18351.2923 1146.9558
Genotype 14  243646.7522  17403.3394™
Location* Genotype 42 57506.6640 1369.2063 "
Year * Genotype 14  158862.5046  11347.3218™
Year * Location * Genotype 42 46514.7550 1107.4942™
Error 224 125899.588 562.052
C.V.:13.65%
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"sand ™: Non significant and significant at 1% of probability level, respectively.
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Table 4 . Genotypes mean grain yield in each location

Genotype Arak Birjand Karaj Shiraz
Gl 1705.80 1500.47 1690.93 1967.17
G2 1314.35 1218.38 908.33 1198.33
G3 1348.17 1355.17 963.33 1166.83
G4 1628.17 1590.40 1640.00 1703.40
G5 1555.05 1516.22 1775.00 1752.37
G6 1813.52 1457.68 1798.33 1713.55
G7 1974.43 1670.85 2021.67 1782.62
G8 224410 1830.35 1936.67 2134.00
G9 1993.82 2004.03 1908.33 1904.73
G10 1920.58 1876.33 1816.67 1973.07
Gl1 1604.67 1457.35 1728.33 1361.52
G12 2006.83 1761.07 1530.00 1793.65
G13 2097.98 1782.12 1895.00 2107.08
G14 2118.90 1787.25 2221.67 1738.38
G15 1851.90 1802.88 2161.67 2095.83

Values are base on kg/ha
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Figure 2. Biplot of assign appropriate
genotypes for each environment
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Figure 1. Biplot of relation between
environments & mega-environments
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