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Table 1. Characteristics of used genotypes in the experiment

0 oy olasy

v o yxio] oG
Genotype . Number of
code Pedigree/Names rows per spike
1 CWBI117-77-9-7/ICB-102893//Sonata/3/Victoria/Tirchmir-43 2
2 Zarjau/80-5151//Skorohod/3/Robur/WA2196-68//DZ40-66 6
3 CWBI117-77-9-7//Antares/Ky63-1294/3/CWB117-77-9-7//Hml- 2
02/ArabiAbiad*2
4 K-334/Sararood-1-1 2
5 K-334/Sararood-1-2 2
6 K-334/Sararood-1-3 2
7 Matnan-01 6
Baladieldawaia/5/AwBlack/Aths//Arar/3/9Cr279-07/Roho/4/DD-
8 14/Rhn-03 6
9 Arta//Sonata/Arta 2
10 Roho/4/Zanbaka/3/ER/Apm//Ligneel31/5/Otis 2
11 Tadmor/Tea 2
12 Rhn-03/Osiris 2
13 Rhn-03//Lignee527/NK1272/3/Lignee527/Chn-01//Alanda/4/Osiris 2
14 Alpha/Durra/CWB117-77-9-7/3/SLB05-96 2
15 Carina/W12291//WI13257 2
16 Cerise/Lignee1479//Moroc9-75/PmB/3/JLB37-74/H.spont.41- 2
5//JLB37-74/H.spont.41-5
17 Carina/W12291//Tantangara 2
18 SLBOS-O96/Arta/6/W12291/4/7028/2759/3/69- 2
82//Ds/Apro/5/Zanbaka/3/ER/Apm//Ligneel31
19 ArabiAbiad/Arar//H.spont.41-5/Tadmor/3/Sara 2
20 ChiCm/An57//Albert/3/Alger/Ceres362-1-1/4/Arta 2
21 Sararood 1 (Check) 2
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Table 2. Mean grain yield of genotypes tested across six
environments

R 4ls o Sloc o 4ls o Sloc
in yield in yield
Genotype gr?;;{gzl)e Genotype grz(l;r/lnile)e
1 430.41 12 380.19
2 362.65 13 305.08
3 356.56 14 312.81
4 270.25 15 331.14
5 273.65 16 280.00
6 341.77 17 237.67
7 281.87 18 314.70
8 335.94 19 236.34
9 432.94 20 326.62
10 321.82 21 366.19
11 349.82
Min s 236.34
Max oy yden 432.94
Mean Sibke  326.1
LSD5% 121.28
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Table 3. AMMI analysis of variance for grain yield of 21 barley genotypes over six environments

a> 4o

B} Ol o (Sl Slaypo & gazzo w0y
L el Olrge ggoxe means of Total sum of

Source of variation ymR df sum of squares squares squares
Genotype gy 20 339707 16985.4™ 4.9
Environment Lo 5 6014580 1202916™ 87.7
Genotype x environment baxo x cdgiy 100 504076 5040.76" 7.4
1%t component of the interaction Sl 51 Jol adlae 24 266099 11087.5™ 52.78
2" component of the interaction Jlio yilogo adlae 22 131102 5959.16™ 26.00
34 component of the interaction Jlio Jil pgw adlao 20 77814.1 3890.71" 15.43
4" component of the interaction  Jliw 5l o,k adlago 18 21032.9 1168.50" 4.17
Residual onileudl 16 8027.67 - 1.59
Total g 125 6858360 - -

[ARY Yo VR NPT PV L

* and ** Significant at 5% and 1% probability levels, respectively
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Table 4. Mean of grain yield, first and second components of interaction and AMMI stability value of barley
genotypes

ok Jilio 1 Jgl adlgo Jilito 1 egs adlge
95 Mean of grain yield  The first component of The second component AMMI by (550
Genotype (g/m?) the interaction of the interaction AMMI stability value
1 430.41 -5.55 -2.18 16.45
2 362.65 -1.29 -3.24 8.47
3 356.56 -4.64 -1.72 11.41
4 270.25 1.43 -4.68 5.79
5 273.65 1.28 2.64 4.96
6 341.77 -2.84 5.21 7.03
7 281.87 4.03 1.92 7.80
8 335.94 1.02 -2.19 8.43
9 432.94 -11.57 -0.33 343
10 321.82 0.58 2.74 6.08
11 349.82 -4.87 2.74 15.30
12 380.19 -3.67 7.14 3.98
13 305.08 0.57 1.90 13.28
14 312.81 5.02 0.71 7.21
15 331.14 -4.11 1.86 2.82
16 280.00 6.69 -5.38 6.64
17 237.67 6.06 2.78 12.20
18 314.70 5.68 7.42 4.17
19 236.34 9.30 -0.90 6.96
20 326.62 1.44 -10.67 9.47
21 366.19 -4.04 .50 13.28
I il (Mean total) 326.12
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Table S. Mean grain yield, first and second components of interaction and AMMI stability value over six environments

A1 Jgl adlge Flpgs adlgo
B o Jle sl
oeSbe The first The second AMMI
mean component of component of AMMI
Environment buxo (g/ m? the interaction  the interaction _stability value
First year-irrigation T1-Jo! J 733.87 -15.46 -10.57 26.62
First year-rainfed mo-Jol J 486.46 -9.54 15.36 25.70
The second year-irrigation  31-p35 Jbw 384.99 6.73 -2.38 10.15
Year two-rainfed m0-p9d Jlw 215.78 8.10 0.43 11.53
Third Year-irrigation sl-paw Jlw 466.51 8.47 0.47 12.06

third Year-rainfed mo-pogw Jlw 289.07 1.70 -2.92 4.80
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INTERACTION BIPLOT FOR THE AMMI2 MODEL
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Fig. 1. Biplot AMMI2 model for 21 barley genotypes across six environments
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Abstract

The interaction between the genotype and the environment creates complexity in yield prediction and is
a challenge for plant production and breeding programs. The aim of this study was to investigate the
interaction between genotype x environment and study the yield compatibility and stability of 21 barley
genotypes by additive main effect and multiplicative interaction (AMMI) model. The present
experiment was carried out in randomized complete block designs with two replications during 2014-
2015, 2015-2016, 2016-2017 under rain-fed and irrigation conditions (a total of six environments) at the
research farm of Faculty of Agriculture, Razi University, Kermanshah, Iran. The combined analysis of
variance for grain yield showed significant differences for year, genotype, genotype X year, year X
location and year x location x genotype effects. The first and second components in AMMI model
accounted for 52.78% and 26.00% of the interaction sum of squares, respectively. Considering the
numerical values of interaction for each genotypes and genotypes rank, genotypes 2, 5, 8, 10, 13 and 20
were found to be more stable genotypes. Also, based on AMMI stability value (ASV), genotypes 15, 9,
12, 18, 5, 10, 4, 16, 2, 6, 7,8 were determined as stable genotypes. Among stable genotypes, genotypes
10 (Roho / 4 / Zanbaka / 3 / ER / Apm / Ligneel131 /5 / Otis), 8 (Baladieldawaia / 5 / AwBlack / Aths
// Arar / 3 / 9Cr279-07 / Roho / 4 / DD-14 / Rhn-03) and 2 (Zarjau/80-
5151//Skorohod/3/Robur/WA2196-68//DZ40-66) had higher mean grain yield. Therefore, these
genotypes can be proposed for using in future breeding programs to introduce new cultivars.

Keywords: AMMI Stability value, Genotypexenvironment interaction, Irrigation conditions, Rain-fed
conditions
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