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Table 1. The studied soybean genotypes in this research

e balyd 4 )85k o )lub clacis e g goiie

3555 ol 5> adlllas 3)90 Slgw brouigs =) Jodo
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Number Genotype Number Genotype Number Genotype Number Genotype

1 AGS 358 (3) 34 A 3237 67 Telar 100 N.S-L-11-6

2 AGS 359 (4) 35 A 3935 68 Nekador 101 Mercory

3 Hartwig 36 Columbus 69 Hatcheson 102 Roanak

4 Gloy 37 Union 70 Cliford 103 Pance Vacka B

5 2-L.80-5914 38 Stressland-B 71 Hood 104 L.52

6 B-R22 Bijelina 39 Stressland-C 72 Kaspian 105 Sort 126 S.M.A.B

7 LN 89-3394 40 GN3074 73 Sari 106 ERFurt

8 LD9 41 Pek - Cak - taj 74 AGS 346 (2) 107 VINIMK 9186

9 Kenwood 42 Swift 75 AGS (5) 108 PA 83

10 Fowler 43 G.3x Hamilton (10) 76 AGS 367 (6) 109 VESTAG 97
11 TN 4.94 44 DPX x Yougetsu (2) 7 AGS 364 (8) 110 Hack

12 Manacon 45 DPX x Yougetsu (3) 78 AGS 380 (9) 111 Hadgson

13 Fowler 46 DPX x Darby (2) 79 Doles 112 CM - 1070

14 Cysne 47 DPX x Darby (3) 80 GN2050 113 S-12-49

15 Sort 62 48 Williams x DPX (6) 81 DI 74 114 S.R.F x Columbus
16 Sort 126 S.M.A.B 49 Hamilton x Sahar (3) 82 D42.14 115 Budgoszkasz
17 Wars zawska 50 Hamilton x Nemaha (6) 83 Linford 116 Rounest

18 Bonus 51 9242 84 Clean 117 Poplu - 18 - 35
19 Clean 52 S24-92 85 LH-2500 118 Tokyo Brown
20 Stressland-A 53 CX 232 86 M7 119 Century 84

21 5601-46-6-1 C 54 Karbine 87 TN 6.90 120 RCAT ANGORA
22 Harbinskaia 111- 55 Harbinskaia 3971 B 88 T215 121 S19-90

23 Bean — Comet B 56 Dikmanova - Cierna 89 Kabalovskaja B 122 Black Tokyo
24 Delsoy 4210 57 Dornburger 90 Kabalovskaja 123 Cul.9132

25 Comet (NRM) B 58 Banjaluka B 91 8-L.65-3266 124 AP - 1394

26 B-R23 Bijelina 59 Harasoy 92 Black Hawck 125 PRO - 280

27 Bijelina 54/68 60 Motte 93 Ilinoi 126 S14-H4

28 NS-16 B 61 K.S 4895 94 L.2 127 SENTRY

29 B-R3 (Bijelina) 62 Essex 95 S3-941-8-1-8 128 Spirit

30 Grangelb 63 AGS 381 (10) 96 L.8 129 Salin

31 Mishel 64 TN 5.95 97 Darby 130 Interprise

32 Calland 65 Delsoy 4710 98 NE-3297

33 Si-bi-va- 1207 66 EJC (Edi. Jappan) 99 ST.Pazova 54/18
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Table 2. Combined analysis of variance for soybean grain yield in four environments

S glie Source (D) ealjl s s (Mean of squares)clay yo 1Sleo
e Environment 3 4591.79™
by S5 Rep. ( Environment ) 8 66.03
5955 Genotype 129 651.83™
G*E 387 80.99™
Error 1032 26.15

**, Significant at 1 % propability level.
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Table 3. Mean of seed yield of soybean genotypes in four environments

olad ke 0yles oSl
Number El E2 ES E4 Mean Number El E2 Es E4 Mean
33.41 32.85 27.01 32.06 31.33 24.64 17.33 2712 16.31 21.35

2 18.03 13.70 17.2 15.56 16.12 37 8.61 8.22 13.87 11.2 10.47

3 50.04 44.44 27.89 23.04 36.35 38 10.13 9.6 14.23 7.01 8.49

4 17.07 16.94 17.61 13.44 16.27 39 12.48 9.12 15.52 12.25 12.59

5 11.89 5.72 13.94 521 9.19 40 13.66 9.1 16.15 13.58 13.1

6 12.95 6.49 26.01 7.03 13.12 41 13.68 6.93 16.32 6.03 10.74

7 14.27 10.27 28.80 8.99 15.58 42 25.37 9.63 25.38 13.87 18.56

8 15.48 11.08 13.20 6.43 11.55 43 25.14 17.79 44.02 28.29 28.81

9 15.5 11.09 13.21 9.87 12.41 44 25.96 18.78 14.58 13.14 18.12
10 29.75 26.30 25.99 16.59 24.66 45 19.17 18.58 21.53 20.47 19.94
11 22.20 8.27 0.75 11.89 23.28 46 21.18 20.07 27.01 20.08 22.26
12 15.46 11.18 16.33 10.96 12.81 47 12.5 12.46 19.26 10.64 13.74
13 18.79 6.17 14.49 6.65 11.52 48 16.95 12.83 16.44 11.55 14.44
14 27.40 11.87 19.35 11.16 17.45 49 16.56 14.96 32.59 9.86 18.49
15 10.23 7.91 154 6.49 10.12 50 43.66 34.54 37.98 37.34 38.37
16 19.75 9.04 16.05 10.98 13.95 51 16.56 6.66 9.9 7.34 10.11
17 19.53 7.39 16.67 9.58 13.29 52 23.71 6.6 26.37 9.08 16.44
18 11.02 6.09 20.90 6.31 11.08 53 17.44 16.65 224 12.63 17.28
19 8.11 5.64 7.8 5.49 6.76 54 22.67 13.38 17.82 14.98 17.21
20 15.05 8.90 19.96 11.84 13.94 55 17.65 9.78 9.65 9.35 10.93
21 15.55 8.91 17.5 10.03 13.1 56 17.52 14.58 17.73 9.2 12.46
22 24.96 10.98 22.66 9.6 17.05 57 17.34 8.05 21.78 10.07 14.31
23 16.19 11.09 17.1 11.77 14.04 58 28.16 11.04 32.44 9.5 20.28
24 12.22 10.39 20.94 11.8 13.83 59 34.44 8.17 27.81 12.08 20.63
25 14.04 11.54 23.24 9.33 14.54 60 23.56 16.04 19.6 15.2 18.7
26 20.80 17.28 38.69 10.7 21.87 61 11.75 7.4 16.76 11.15 11.77
27 17.28 16.18 17.2 10.72 15.34 62 11.35 7.91 21.56 12.36 13.29
28 15.16 8.45 20.43 7.1 12.79 63 50.53 31.93 25.58 24.03 33.02
29 11.81 6.10 125 7.23 9.41 64 34.32 21.34 14.3 8.6 19.64
30 13.83 6.12 13.8 75 10.24 65 16.64 9.93 14.25 14.1 13.73
31 15.64 10.14 21.05 9.59 14.1 66 71.9 34.84 46.81 41.15 48.67
32 17.15 12.84 19.29 19.2 17.12 67 15.57 11.82 23.1 15.64 16.53
33 17.87 11.08 34.12 17.08 20.04 68 19.24 17.48 14.47 12.21 15.85
34 14.62 8.07 15.89 14.14 13.18 69 19.28 10.86 30.87 12.54 15.89
35 16.90 9.80 20.65 9.89 14.3 70 9.79 7.73 18.88 8.01 11.10

LSDs0 4.82 3.21 55 4.1 - LSDss 4.82 3.21 5.5 41 -
HSDsy, 6.79 4.8 7.2 52 - HSDsy, 6.79 4.8 7.2 5.2 -

5 OF Lo 5 IS S o jlomt o539 pis AT o 53 65 Siwss &sbom 9335 AT Jls )3 JES Siusy 6loms S99 pis oo i B4 5 B3 E2 E1

A Jlo o JIB3 (Saewg lon 3929

E1, E2, Es and Es, natural conditions in 2014, disease conditions in 2014, natural conditions in 2015 and disease conditions in 2015 respectively
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Continued Table 3. Mean of seed yield of soybean genotypes in four environments

ojlad 0l ojlod ok
Number EL E2 B E4 Mean Number El E2 Es E4 Mean
71 10.98 9.1 19.91 8.96 1221 101 10.95 6.68 1551 8.91 10.51
72 41.14 8.82 36.6 12.96 24.88 102 22.84 14.7 30.24 20.12 21.98
73 22.06 17.2 21.35 9.13 17.44 103 16.74 9.82 17.82 8.75 13.28
74 22.42 6.26 30.55 5.56 19.7 104 11.8 4.83 19.43 13.07 12.28
75 32.97 25.2 39.23 34.07 32.87 105 16.25 7.21 8.83 6.44 9.68
76 51.4 50.25 48.27 44.35 48.57 106 19.26 12.24 27.28 22.45 20.31
77 34.87 32.23 21.27 17.3 26.17 107 21.06 17.91 23.11 18.72 20.2
78 22.2 8.85 28.37 11.56 17.75 108 22.33 14.28 28.14 16.68 20.36
79 12.27 11.2 15.99 13.94 13.35 109 35.61 17.94 27.1 12.06 23.19
80 12.68 11.29 13.56 12.21 12.43 110 13.86 8.96 17.84 8.41 12.27
81 21.32 15.3 13.08 11.85 15.39 111 31.72 14.68 29.16 14.17 22.43
82 35.27 14.15 19.8 5.24 18.61 112 13.17 7.79 16.34 10.59 11.97
83 19.03 6.85 30.57 10.35 16.7 113 21.2 9.09 17.23 10.29 14.45
84 17.5 10.12 17.64 8.96 13.56 114 22.61 6.93 22.26 7.98 14.94
85 19.46 10.16 18.54 8.16 14.08 115 41.97 42.06 38.33 22.53 36.22
86 30.42 8.56 19.86 12.01 17.71 116 20.96 17.99 26.55 24.26 22.44
87 17.14 8.69 27.09 15.49 17.1 117 12.2 9.14 19.11 9.47 12.48
88 6.35 2.2 9.14 7.47 6.29 118 29.3 12.03 26.31 21.09 22.18
89 18.52 8.31 38.7 23.01 22.21 119 23.76 7.3 29.93 10.55 17.88
90 13.03 10.61 14.14 9.36 11.79 120 37.87 18.92 25.2 18.69 25.15
91 23.85 8.48 24.73 11.23 17.07 121 20.01 11.14 30.42 13.06 18.66
92 27.4 9.28 23.46 11.12 17.82 122 18.64 7.39 17.78 5.42 12.31
93 13.04 4.83 12.8 7.79 9.62 123 33.04 9.91 27.51 10.96 17.86
94 10.17 9.47 10.74 9.68 10.01 124 9.1 5.55 8.28 7.1 7.48
95 29.58 8.24 24.7 16.81 19.83 125 77.17 8.96 27.06 10.98 16.19
96 19.11 8.48 18.4 15.55 15.39 126 19.63 7.2 21.06 7.06 13.74
97 23.01 8.12 21.77 8.05 15.24 127 26.4 8.77 23.23 9.21 16.9
98 23.09 14.25 25.4 11.27 18.5 128 30.54 13.2 24.66 8.59 19.25
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Figure 1. Grouping of soybean genotypes by GGE Biplot method across four environments
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Extended Abstract

Introduction and Objective: The most important goal in all crop breeding programs is to
increase yield, and yield improvement requires the use of efficient statistical methods to identify
superior genotypes. In determining the superiority of genotype, in addition to high yield, yield
stability in different environments must also be considered.Biplot analyses are good tools for
selecting superior genotypes and to increase efficiency in selection.

Material and Methods: In the present study GGE biplot method was used for assessment yield
and vyield stability of 130 genotypes of soybean under two environmental conditions, natural
conditions and disease stress (artificial induction of charcoal rot disease), were evaluated in a
simple lattice design with two replications at Seed and Plant Improvement Research Institute
(SPI), Karaj, Alborz province, Iran, during 2014 and 2015 (four environments).

Results: The results of combined analysis of grain yield/plant revealed that effects of location,
genotype and interaction of genotype x location were significant. The results of stability
analysis using GGE-biplot method revealed that the first (Genotype) and second (genotype x
environment interaction) components explained 70% and 14%, respectively, and the both
components 84% of the total variation, which indicates a good validity of the biplot in
explaining the variations of genotypes and genotype x environment interaction (G + GE).
Polygonal biplot showed that the genotype 66 had the highest grain yield in environment E;
(disease conditions in 2014) and E4 (disease conditions in 2015), however, the genotypes 1, 3, 5,
43, 63, 66, 75, 76, 77 and 89 had a good combination of stability and yield.

Conclusion: Some of these genotypes such as genotype 66 did not show any signs of charcoal
rot in both experimental years, they also had a good grain yield.

Keywords: Genotype, Genotype x Environment interaction, GGE biplot, Macrophomina
phaseolina
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