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Assessment of grain yield stability of barley (Hordeum vulgare L.) promising
lines under salinity stress using non-parametric and AMMI analysis methods
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Table 1. Pedigree of promising barley lines under salinity stress condition

rebas s
Barley genotypes Pedigree o »s

1(Check-1) EMSBYT91-8 (L. 527/NK1272//JLB70-63/3/1-BC-80100)
2 Teran 78/1-BC-80320
3 Teran 78/1-BC-80320
4 Ashar/3/Rhn-03//L.527/NK1272
5 Afzal/3/ Gorgan//Aths/Bc
6 Gorgan-4//Aths/BC/3/1-BC-80078
7 DeriAllal06//Hem/BC/3/Rihne-"s"/4/1-BC-260/5/80458
8 DeriAllal06//Hem/BC/3/Rihne-"s"/4/1-BC-80320/5/Arinar
9 DeriAllal06//Hem/BC/3/Rihne-"s"/4/SB91925/5/1-BC-80207
10 Rhn-03//L.527/Nk1272/3/1-B...
11 Rhn/L.527//73M4-70
12 Comp-1-71-E/1-BC-80113
13 Comp-1-71-E/1-BC-80113
14 Comp-1-71-E/1-BC-80320
15 AS46/Aths//(9Cr.279-07/Bgs)/3/Arigashar
16 L.527/Hortland//1-BC-80078
17 L.527/Hortland//1-BC-80078
18 L. 527/NK1272//JLB70-63/3/1-BC-80100
19 Rhn-03/Anodium//JowTorsh

20(Check-2) Khatam
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Table 2. Mean comparison of grain yield and non parametric parameters for promising barley lines under salinity stress condition

(Ul 95 ‘_,..i’l.») 4l 5 Shes
Grain yield (Mean of 2 years, kg.ha'!) w5, o Soke
rsbads) Olgiel 35 i I oSt 5 Shae slan Ol Mean 435 slre 1l > Slas (i jali
Barley genotype  Isfahan  Yazd  Birjand Mean Yield Std. Dev. (Rank) Rank Std. Dev. Yield ratio index
1 6919 3242 5072 5078ab 2.0 5.6 6.0 114.0
2 5337 1593 4967 3966¢d 1.9 13.4 6.8 89.0
3 6509 1864 4395 4256abcd 2.4 12.3 6.1 95.5
4 6387 2324 3616 4109cd 1.9 12.9 4.8 923
5 6381 2126 5094 4534abcd 2.0 11.7 5.4 101.8
6 7102 2893 5340 5112a 2.3 6.3 4.7 114.8
7 5946 2236 3243 3808d 2.1 15.2 5.0 85.5
8 6794 3121 5553 5156a 1.7 4.8 3.0 115.8
9 6052 2600 4159 4271abced 1.6 11.5 3.5 95.9
10 5973 2881 4424 4426abcd 1.5 9.9 4.5 99.4
11 6589 2340 4934 4621abcd 1.9 9.2 5.7 103.8
12 6291 2339 4158 4262abcd 1.8 11.8 4.9 95.7
13 6521 2574 4044 4380abcd 2.2 10.8 5.5 96.3
14 6859 2379 3334 4191bcd 2.1 13.7 5.4 94.1
15 7556 2581 4194 4777abc 2.4 9.3 6.8 107.2
16 6732 2422 4290 4482abcd 2.2 11.6 4.4 100.6
17 6035 2836 4491 4454abcd 1.7 9.1 4.9 100.0
18 5881 2379 4005 4088cd 1.8 12.6 5.5 91.8
19 6270 3003 4733 4669abcd 1.7 8.4 53 104.8
20 6155 3047 4146 4450abcd 1.7 9.9 5.2 99.9
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Table 3. Results of AMMI analysis for grain yield of promising barley lines under salinity stress condition

ST e Sl 5Kk 4 5 Ol
S.0.V e polie df. MS Explained percentage

Total Js 359 3.7

Genotype (G) ) 19 2.4

Environment (E) Loos 5 197.7*

GxE Loes X 3 55 95 1.1

IPCAL1 Jsl ool 4l g 23 21" 46.2

IPCA2 £33 kol 4l g0 21 1.1 22.1

Noise (Residual) abile 3L 51 0.7"

Error olasl 228 0.7
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Table 4. IPCA1 and IPCA2 scores and AMMI stability value for grain yield of promising

barley lines under salinity stress condition

robasss sls 3 Slas ol oladlse s olade ol 5l 550
Barley genotypes  Grain yield (kg.ha!) IPCA1 IPCA2 ASV

1 5078ab 0.31 -0.58 0.73
2 3966¢d -0.86 -0.47 1.31
3 4256abcd 0.03 0.22 0.23
4 4109cd 0.22 0.27 0.42
5 4534abced -0.92 0.33 1.34
6 5112a -0.005 0.09 0.09
7 3808d 0.86 -0.15 1.22
8 5156a -0.29 -0.36 0.56
9 4271abced 0.14 -0.23 0.31
10 4426abcd 0.09 -0.43 0.45
11 4621abcd -0.69 0.28 1.02
12 4262abcd 0.007 0.13 0.13
13 4380abcd 0.74 -0.03 1.05
14 4191bcd 0.37 0.67 0.85
15 4777abc -0.004 0.94 0.94
16 4482abcd 0.39 0.05 0.56
17 4454abced -0.06 -0.36 0.37
18 4088cd -0.02 0.03 0.05
19 4669abcd -0.34 -0.13 0.50
20 4450abcd 0.03 -0.26 0.27
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Table 5. IPCA1 and IPCA2 scores for grain yield of promising barley lines in experimental environments

615 3 Shas dsl ol ailge p53 ol a5
Environment L Grain yield (kg.ha!) IPCA1 IPCA2
El  Yazd, 1st year sl Jlu—s3 1886 0.21 -0.29
E2  Birjand, Ist year Jsl Jle—d 0 4775 0.21 -1.14
E3 Isfahan, 1st year  J,l Jl-0lgisl 6826 0.9 0.98
E4  Yazd, 2nd year p3>Jlu=sy 3192 0.53 -0.33
E5 Birjand, 2nd year 55 Jlo—d> o 4044 -1.69 0.17
E6 Isfahan, 2nd year ,ss Jlo-oliol 6003 -0.16 0.60
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Table 6. Selected promising barley lines for each environment (combination of year and place)

using AMMI analysis method
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Fig. 1. Biplot of IPCAland grain yield of promising barley lines under salinity stress condition
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Table 7. Grain yield of promising barley lines (No. 6 and 8) and Khatam cultivar (check) (kg.ha™!)

in experimental environments
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Assessment of grain yield stability of barley (Hordeum vulgare L.) promising lines

under salinity stress using non-parametric and AMMI analysis methods
Barati, A.!, S. A. Tabatabae.”, M. Mahlooji® and M. H. Saberi*

ABSTRACT
Barati, A., S. A. Tabatabae, M. Mahlooji and M. H. Saberi. 2018. Assessment of grain yield stability of barley (Hordeum vulgare L.)
promising lines under salinity stress using non-parametric and AMMI analysis methods. Iranian Journal of Crop Sciences. 20(3):

209-221. (In Persian).

Salinity stress is one of the important abiotic stresses affects crop production worldwide. To identify barley
lines with stable and acceptable grain yield under salinity stress, field experiments were conducted in Isfahan,
Birjand and Yazd, Iran, at salt affected Agricultural Research stations (totaly at six environments) using 18
barley promising lines along with two checks (Khatam cultivar and MBSYT91-8 line) in 2014-2016 cropping
seasons. Results of combined analysis variance for grain yield showed that the effect of genotype and
yearxlocation, genotypexyear and genotypexyearxlocation were highly significant. Results of non-parametric
and AMMI analysis showed that the lines; 1, 6 and 8 were superior lines according to yield mean, yield standard
deviation, rank mean, rank standard deviation and yield index ratio. According to the results of AMMI analysis,
using IPCAs score, AMMI stability value and proposed genotypes for each environment the lines; 6 and 8 were
identified as stable lines with acceptable grain yield. In AMMI analysis two first IPCAs were significant and
explained 46.2% and 22.1% of the total grain yield variation, respectively. According to the results of the two
methods, line 8, showed general compatibility for studied sites and similar regions and line 6 showed specific

compatibility for Birjand and Isfahan and line 19 for Yazd.

Key words: AMMI staility value, Barley, Grain yield, Priciple component analysis and Specific combining

ability.
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