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ABSTRACT

The sustainability performance of 20 soybean genotypes, in four regions of Iran (Karaj, Gorgan, Khorramabad and
Moghan) assessed in a randomized complete block design with four replications. The measured traits included the
number of days from sowing to flowering, pod formation, filling and full grain maturity, plant height (cm), node
numbers on stems, seed yield per plant (g), 100 grain weight (g), number of branches, number of pods as well as seed
yield (kg per ha). Results revealed that the genotypes described 13.46% and the environment defined 56.02% of the
total sum squares, while genotype x environment accounted for 30.52% of the variability that was about 2.5 times of
the amount caused by genotype changes. This showed the fundamental differences among the genotypes in response
to environment. Environment and genotype significant differences revealed the genotypes variances throughout the
environment test. In order to analyze the interaction of genotype x environment using AMMI, the principal
component analysis was performed on the remaining matrix, in which the first and second main components were
significant at 1% level. The first main component (IPCA1) allocated 56.56% and the second component (IPCA2)
assigned 31.11% of the sum of squares of the interaction, that make up a total of 87.67% of the sum of squares of
mutual explained. The lowest soybean yield was related to Gorgan region, and the stability parameter value
(AMMI1) was belonged to genotypes 5, 15, 18 and 13 with 2676.6, 2545.2, 2610.924, 2575.4 seed yield Kg ha-1,
respectively and these genotypes announced as the best ones.

Keywords: Adaptability and yield sustainability, AMMI model, genotype environment, principal component
analysis, soybean.
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Table 1. Pedigree of 20 genotypes studied

No. Genotype
1 HachestonxL.16/3

2 HachestonxL16/9

3 HachestonxL.16/8

4 LianaxL32/2

5 HachestonxL.16/13

6 HachestonxL.16/16

7 HachestonxL16/17

8 LianaxL32/3

9 KotamanxKitamishiro/2
10 Stressland x NMSB/3
11 Stressland x NMSB/5
12 Stressland x NMSB/6
13 Stressland x NMSB/8
14 Spry xNemaha/1

15 ChalestonxMostang/13
16 ChalestonxMostang/12
17 L85-3059

18 M50 x Williams

19 Columbus x Williams
20 Williams
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Table 2. Simple analysis of variance for grain yield of
Soybean in four locations

Mean of squares

OV df
S0 d Karaj Khorramabad Moghan Gorghan

Block 3 50549.9  202448.3 1703663.0 288378.3

Genotype 19 623673.0™ 361470.1™ 361470.1" 405259.6™

Error 57 96502.0 75037.8 99152.7  98289.9

CV% 11.70 9.56 12.52 16.11
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values of the first and second main components
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Table 3. Combined analysis of variance for the Soybean
genotypes examined in four locations and one year

Sov df  Mean of squares
location 3 12389099.2"
E(a) Block/location 12 561259.9
genotype 19 469810.6™
genotypexlocation 57 355230.1"
E(b) genotypexblock/location 228 92245.6
CV% 12.17

Genotype Mean IPCAL IPCA2
1 2199.5 7.70 2.63
2 2305.7 5.61 7.48
3 2141.2 6.23 16.70
4 24432 -0.95 4.9
5 2676.6 0.17 -3.94
6 2515.3 -8.79 0.36
7 2570.2 -16.54 -11.05
8 2447 -3.79 15.6
9 2631.8 11.23 -12.66
10 2565.5 2.01 -10.59
11 23448 6.52 3.55
12 2409.9 14.8 -3.13
13 2575.4 -2.49 -3.69
14 24430 -3.09 -0.07
15 2545.1 -0.11 0
16 2837.1 -15.84 -7.92
17 27226 -17.94 7.66
18 2610.9 0.07 -4.04
19 24232 14.64 -6.47
20 2382.8 0.56 4.85
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Table 4. Comparison of mean grain yield of Soybean
genotypes studied in composite data analysis

g Oyl pl gy a glaul mibly s s

olgsilie g oLl wblp 5 &ihie aw slp Sl
SgldS (g 9590 Slacassy oS ol ylis 5
R e R | CYPE e SOV P IR N PO
Golel s e gl Galidee sladasse ) baoassss
lh e X i 935 J;La...a )_,‘ USVJ D o0 ol lie

O &S Cesline pay ol gl o g ()

Rank  Genotype Group Meam
1 16 a 2837.1
2 17 b 2722.7
3 5 abc 2676.7
4 9 abcd 2631.8
5 18 abcd 2610.9
6 13 bcde 2575.4
7 7 bcde 2570.3
8 10 bcde 2565.6
9 8 bcdef 2547.0

10 15 bcdef 2545.2
11 6 bedef 2515.4
12 4 cdefg 2443.3
13 14 cdefg 2443.7
14 19 cdefg 2423.3
15 12 defg 2409.9
16 20 defg 2382.9
17 11 efgh 2344.9
18 2 fgh 2305.8
19 1 gh 2199.5
20 3 h 2141.3
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Table 6. Grain yield of Soybean and values of the
first and second main components and Environments

S t0 54 (S to S, are respectively Karaj, Khorramabad,
Moghan and Gorgan)

Location Code Mean IPCA; IPCA;
Karaj S1 2654.1 -20.72 -16.69
Khorramabad S2 2864.90 4.33 28.02
Moghan S3 251413 3175  -1361
Gorgan S4 1945.35 -15.36 2.28
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Figure 1. Two-faced graph showing the mean of Soybean genotypes, environments and their main components
(AMMI1 model) (S1 to S4 are respectively represent Karaj, Khorramabad, Moghan and Gorgan)
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Table 7. Simultaneous selection method for yield and stability of studied genotypes
Rank Adjusted rank  Adjusted ~ Stability  Stability Combine effect

Genotype Yeild

of yeild of yeild rank variance rate yield and stability
1 2199.5 2 -1 1 36365.2 0 1
2 2305.7 3 -1 2 59068.0 0 2
3 2141.2 1 -2 -1 162104.5 0 -1
4 2443.2 9 -1 8 10472.7 0 8
5 2676.6 18 1 19 2971.0 0 19
6 2515.3 10 1 11 44926.4 0 11
7 2570.2 14 1 15 238900.6 -2 13
8 2447.0 12 1 13 119260.6 0 13
9 2631.8 17 1 18 152312.8 0 18
10 2565.5 13 1 14 68208.9 0 14
11 2344.8 4 -1 3 27921.8 0 3
12 2409.9 6 -1 5 139086.2 0 5
13 2575.4 15 1 16 11766.7 0 16
14 2443.0 8 -1 7 23229 0 7
15 2545.1 11 1 12 37294.1 0 12
16 2837.1 20 2 22 182769.4 0 22
17 2722.6 19 1 20 233266.8 -2 18
18 2610.9 16 1 17 565990.7 0 17
19 2423.2 7 -1 6 149783.4 0 6
20 2382.8 5 -1 4 45042.9 0 4
Average  2494.55
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