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Table 1: Climate statistics of experimental locations

3,5 e OBy Ol o855 s oLl
Shahrekord Zarghan Moghan Gorgan Karaj Parameters
2060 1596 45 155 1321 el )|
Altitude (m)
32.32°N 29.78°N 39.30°N 36.83°N 35.49°N Sz 22
Latitude
50.86°E 52.71E 47.20°E 54.48°E 51.06°E Sl Jsb
Longitude
316 316 300 700 240 Sk
Total rainfall (mm)
26.2 30.4 34 23 28 SSlas Lglna;la.,,}';n
Average temp C (max)
-4.6 3.9 0.7 12 1 Bl sles olawyw
Average temp "C (min)
2. Yang
3. Zhang
1. Eskridge
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Table 2: Analysis of variance of seed yeild in experimental locations
355 e o83 oS s .
Sharekord Moghan Zarghan Gorgan Karaj g’.‘
— s Prrad é.'L*-"
1391 1390 1391 1390 1391 1390 1390 1391 1390 3 Source of variance
ns ns il ns ns ns ns ns ns ‘59'1"
55139 3180 128430 118626 188952 18710 105616 487539 661782 3 Blok
oc
917662 1513656 542488 485995™ 86217 567086 732219 732219 1705146™ 15 w5
Genotype
29158 16216 222230 114079 75364 58959 101119 415434 331323 45 g
Error
9.1 73 19.1 125 10.2 10.2 12.11 188 201 - Sl 2
CV (%)
o gre e 5 oo, ) Jloisl v jo jlo g o Ay NS g e
** and ns: Significant at 1% levels and non significant, respectively
‘Ss,.ilaj—l bl ;o als o Slae 8 o il lg a5 52 2V Jou>
Table 3: Combined analysis of variance of seed yeild in experimental locations
35 e O 0By oS cs s3lilez S ol
Share kurd Moghan Zarghan Gorgan Karaj df Source of Variance
559814.3™ 1710325.1™ 2818828.3™ 6167072.0” 10158778 1 Ju
Year
s
29159.59 701463.6 103830.9 1735725 574660.5 6
Error
2353657 626089.4™ 374880.0" 731840.5" 1551420™ 15 w5
Genotype
77661.01" 402393.8" 278423.4™ 343878.4" 885944.7" 15 Leome x il
Geno x Year
o>
22686.86 168154.7 67161.5 96217.5 373378.4 90
Error
8.3 1538 102 12.9 19.4 - Sl 5
CV (%)
S girn st g ao,0 )V Jleisl e jo jlo Sre o Ay NS g s

** and ns: Significant at 1% levels and non significant, respectively
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Table 4: Total combined variance analysis for grain yield of soybean genotypes

(32)9) (somed ) Slayye 2S0le syl az o et gl
Relative variance (%) Mean of squares df Source of variance
0.2 664866.2" 1 Ju
Year
36 29365489.4” 4 olse
Location
Lo x 5%
6 5187487.9" 4 Jlex o
Location x Year
3 316537.4 30 Vo slbs
Error 1
5 998937.6™ 15 s’
Genotype
Lo x oo
1 231057.1" 15 Jbo x sl
Genotype x Year
21 1159737.4" 60 Ol X i
Genotype x Location
Lo x 56 x colas®
8 439311.1" 60 Jlox g hass
Genotype x location x Year
20 145519.8 450 Y slas
Error 2
153 Syt 2
CV (%)

Sogre e g aoy0 )V D Jleisl mlaw )0 o sire oS4 INS g s
*, **and ns: Significant at levels: 5%, 1% and non Significant, respectively

ialojl slalazme ;0 Lgus slacaisis GESe 5o p,55LS) ails o Slae (7Sl B Jgi
Table 5: Mean seed yield (kg /ha) of soybean genotypes in the experimental environments

el S5 A o)) Ol oS s o yels Al
Mean Shahrekurd Zarghan Moghan Gorgan Karaj Pedigree Code

2012 2011 2012 2011 2012 2011 2012 2011 2012 2011

(E10) (E9) (E8) (E7) (E6) (E5) (E4) (E3) (E2) (ED)

2635 1110 803 3294 2954 2813 2413 2579 3073 3642 3672 L74 (Delsoy5500 x Iroquis) Gl
2297 1142 794 2049 2342 2920 2459 2190 2230 3434 3411 L32 (S.land x NMSB) G2
2412 1094 760 2674 2979 2674 2120 2234 3196 3289 3099 L57 (Hartwig x Delsoy4210) G3
2405 1096 739 2342 2546 2833 2283 2421 2839 3400 3550 L58 (Delsoy 5500 x Iroquis) G4
2293 1866 1926 1775 2242 2733 1868 2127 2915 2982 2499 Ln (Davis x Williams) G5
2844 2215 1935 2219 3438 2830 2865 2265 2796 3752 4123 L68 (Delsoy4210 x williams82) G6
2679 2133 1986 2527 3296 2611 2390 1860 2903 4269 2820 Ln (Hamilton x Essex) G7
2632 2279 2682 2107 2867 2434 2466 2314 2789 4209 2173 Ln (Black hawk x Grangelb) G8
2380 2225 2016 2767 2850 2594 2546 1446 2295 2737 2326 L.5 (Williams x Hobbit) G9
2669 2440 2416 3170 2450 2688 3071 2547 2457 2986 2466 L.MS 12 G10
2441 2031 2008 2232 2835 2799 2063 2429 2890 3005 2122 L.HMS 31 Gl1
2554 2230 2002 2218 2450 2809 2826 2604 2510 3528 2360 L.HMS 15 Gl12
2369 1902 1855 2479 2654 2601 2312 1561 2065 3658 2602 Linford (Var.) G13
2441 2041 2055 2607 2454 2486 1540 2208 2891 3240 2889 Clean (Var.) G14
2369 2227 2094 2318 2613 2472 2532 2343 1860 3165 2062 L.H2500 G15
2474 1988 1834 2149 2306 2587 2381 1848 2291 3628 3733 Saba (Var.) G16
2493 1876 1744 2433 2705 2680 2383 2186 2625 3433 2869 - Mean
- 326.0 2431 900.0 6448 5241 4636 5769 607.1 1230.6 1099 LSD o.01
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Fig. 1: Polygonal GGE biplot of seed yield of soybean genotypes (52.9% of GGE variance was explained by PC1 and
PC2 components)
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Fig. 2: Biplot of average environmental coordinates (AEC) for simultaneous selection of yield and stability of soybean

genotypes
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Fig. 4: Biplot of correlation between experimental environments
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Fig. 3: Ideal genotype biplot to select the desired genotype
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Fig. 5: Ideal environment biplot to select the desired environment based on two indexes: discriminating ability and
representativenes
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The Study of Compatibility and Yield Stability of Soybean (Glycine max L.) Purelines
by GGE Biplot

Babaei!”. H. R., Khademhamzeh 2, H. R., Razmi 3, N., Hazarjaribi*, E. and Hashemijazi®. M.

Abstract

Selection of desirable genotypes with high yield and stability is the main goal of most soybean breeding programs. This
study was conducted to study the adaptability and stability of seed yield of 16 soybean genotypes including: 13 pure
lines and three varieties Linford, Clean and Saba. The assay was accomplished Based on a RCBD design with four
replications in five regions: Karaj, Gorgan, Mughan, Zarghan (Fares) and Shahrekord and two years (2011-2012 and
2012-2013). GGE biplot analysis was used to determine adaptability and yield stability. In combined variance analysis,
the effects of “genotype”, “genotype X location”, “genotype x location x year” were significan at the 1% probability
level, but the effect of “genotype X year” was not significant. The two components PC1 and PC2 explained a total of
52.9% of the variance of genotype and genotype x environment (G + GE) effects. Biplot GGE method showed that L68
(Delsoy4210 x Williams82) with a yield of 2844 kg/ha was the most favorable genotype in terms of yield and stability.
In this study, three maga environments were identified, the first maga environment included the environments: Karaj
2012, Gorgan 2012, Gorgan 2012, Zarghan 2013 and Mughan 2013, The second maga environment included the
environments Karaj 2013, Zarghan 2012 and Mughan 2012. The third maga environment included Shahrekord 2012 and
Shahrekord 2013. Also Karaj 2013 was the most desirable environment according to the discriminating ability and
representativeness of the goal environment. Since Gorgan 2012 and Gorgan 2013 were placed in the first maga
environment and Shahrekord 2012 and Shahrekord 2013 were placed in an maga environment (the third), To reduce the
cost, it is enough to conduct a one-year test in these areas.
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