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Graphical analysis of grain yield stability for selection of suprior barley

(Hordeum vulgare L.) promising lines in temperate regions of Iran
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Table 1. Name and pedigree of barley cultivars and promising lines

eSS
Barley o s
genotypes Pedigree
G1(Check) Behrokh
G2 Cr115/Por//Bc/3/Api/lCM67/4/Gizal20/5/H272/Bgs/3/Mzq/Gvall...Alanda-01/6/Lignee 527/NK1272//JLB 70-63
G3 Nosrat/5/EH-DI-8(CIRU/3/AGAVE/SUMBARDA400//MARCO/4/PETUNIA 1)
G4 Bgs/Dajia//L.1242/3/(L.B.IRAN/Una8271//Gloria'S/3/Alm/Una80//....)/4/ Lignee 527/NK1272//JLB 70-63
G5 Dasht//EBC(a)/Badia/3/Sahra
G6 Comino/5/Lignee 527/Chn-01//Gustoe/4/Rhn-08/3/Deir Alla 106//DI71/Strain 205
G7 PUEBLA/CARDO//TOCTE/5/KAROON/KAVIR/4/Rhodes'S//Th/Chzo/3/Gloria'S'
G8 Karoon/Kavir 2* /6/(Sadik-10=(3896/1-3/4/1246/1-3/3/3887/28//3892/1-3/5/Crivita))
G9 L.131/CERBEL//ALGER-CERES/3/(Gloria"S"/Copal"S")/4/Sahra/5/ Lignee 527/NK1272//JLB 70-63/3/D-10(Rhn-
03//L.527/NK1272)
G10 LB.Iran/Una 8271//Gloria"S"/Come"s"-11M/3/Kavir/6/BLS-3(Sadik-10=(3896/1-3/4/1246/1-3/3/3887/28//3892/1-
3/5/Grivita))
Gl1 Nosrat/3/D-10(Rhn-03//L.527/NK1272)
G12 Zarza'S'|Agave'S//Cardo/3/79W40762/Puebleda/4/ Lignee 527/NK1272//JLB 70-63
G13 CM67/IPA265//Gustoe/IPA7/3/D-10(Rhn-03//L.527/NK1272)
Gl4 L.131/CERBEL//ALGER-CERES/3/(Gloria"S"/Copal"S")/4/Rhn-03 /5/ Deir Alla 106//Hem/Bc/3/Rihane"S"/4/Lignee
527/NK1272//)LB 70-63
G15 Karoon/Kavir 2* /6/(Sadik-10=(3896/1-3/4/1246/1-3/3/3887/28//3892/1-3/5/Crivita))
G16 Karoon/Kavir/6/(Sadik-10=(3896/1-3/4/1246/1-3/3/3887/28//3892/1-
3/5/Grivita))/7/Rihane//Aths/Bc/4/L.131/CERBEL/ALGER-CERES/3/(Gloria"S"/Copal"S")
G17 L.131/CERBEL//ALGER-CERES/3/(Gloria"S"/Copal"S")/4/Sahra/5/ Lignee 527/NK1272//JLB 70-63/3/D-10(Rhn-
03//L.527/NK1272)
G18 Karoon/Kavir 2* /3/(Gloria'S/Copal'S'//As46/Aths)
G19 26216/4/Arar/3/Mari/Aths*2/M-Att-73-337-1/5/Barjouj
G20 Kavir/Badia//1-BC-80073
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Table 2. Climatic information of experinet locations

Gblir o Uil db gl b (SoLe S Sl

Location o Latitude Longitude  Altitude (m)  Average temperature (°C)  Average rainfall (mm)
Karaj =S5 35°49°E 50°58" N 1300 14.2 256
Neishabour .. 36°22"E 58° 82" N 1250 13.9 2474
Varamin ~ ..l,, 35°32°E 51°65" N 918 16.9 156

Isfahan Olisl  32°39°E 51°40° N 1765 15.9 140

Birjand x>, 32°88°E 59°22" N 1491 16.7 129

Mashhad e 36°21°E 59°62" N 1100 14.7 230

Zarghan ab,; 29°46°E 52° 44" N 1590 18 150

Yazd s 31°H54°E 54° 16" N 1215 18.9 55
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Table 3. Mean of grain yield of barley genotypes in eight locations of experiment (2016-2018)

4l 3,§L..p
Grain yield (kg.ha™)
s sbass) s osles oo Olgael L e dgle 86,5 Sy oSilee
Barley genotypes  Karaj  Neishabour  Varamin Isfahan Birjand  Mashhad Zarghan Yazd Mean
G1 (check) 7359 5557 6288 6373 4061 5054 5639 3240 5446
G2 6267 6029 4828 6499 5342 6043 5381 4533 5615
G3 6699 5496 5815 5926 5469 7435 5692 4328 5857
G4 7151 4751 7124 6701 4631 6469 5475 3968 5784
G5 7214 5346 6353 6146 4719 5897 5886 4298 5732
G6 5717 4815 6050 5733 4583 6032 5694 4218 5355
G7 7998 5418 6635 5975 4217 6536 6417 3569 5846
G8 6916 4992 5256 5678 4306 5958 5153 3670 5241
G9 5946 4742 7222 5386 3497 5587 5767 3859 5251
G10 5644 4558 6000 6198 4047 5544 5561 4107 5208
G11 6154 5128 6821 6102 4644 5805 5003 4760 5552
G12 5233 4608 5904 5860 5089 6126 5253 3722 5224
G13 7151 4874 5861 5754 4653 6448 5556 3618 5489
Gl14 6295 4453 5374 6170 4086 5279 5897 4108 5208
G15 5893 5560 6172 5749 4256 5631 6036 4554 5481
G16 6832 4863 7422 5069 4494 5783 6567 5020 5756
G17 6267 4682 7053 6000 3969 6372 5372 3634 5418
G18 5774 5079 5363 6551 4336 5658 5103 4130 5249
G19 5861 4544 6264 6247 4247 4837 5650 4078 5216
G20 6942 5731 5964 6318 5014 6046 6181 4762 5870
Mean 6465 5061 6188 6022 4483 5927 5664 4109 5490
LSD 5% 1585 1047 1482 1107 868 891 1176 1392 1198
LSD 1% 2167 1431 2026 1513 1186 1217 1607 1902 1624
7A
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Graphical analysis of grain yield stability for selection of suprior barley
(Hordeum vulgare L.) promising lines in temperate regions of Iran

Taherian, M.}, H. R. Nikkhah?, R. Aghnoum?, M. Sharifi Alhoseini?,
M. Mahlooji®, M. Taheri Mazandrani® S.A. Tabatabaei’ and F. Hasani®

ABSTRACT

Taherian, M., H. R. Nikkhah, R. Aghnoum, M. Sharifi Alhoseini, M. Mahlooji, M. Taheri Mazandrani, S.A. Tabatabaei
and F. Hassani. 2022. Graphical analysis of grain yield stability for selection of suprior barley (Hordeum vulgare L.) promising
lines in temperate regions of Iran. Iranian Journal of Crop Sciences. 24(1): 64-78. (In Persian).

Quantifying genotype x environment interaction effect and yield stability under different environmental
conditions is very important challenge in plant breeding programs. The aim of this study was to quantify
genotype x environment interaction effect on grain yield and grain yield stability of barley promising lines in
temperate regions of Iran. Nineteen promising barley lines (G1-G19) along with one check cultivar (Behrokh),
were evaluated at eight agricultural research stations (Karaj, Varamin, Birjand, Neishabour, Mashhad, Zarghan,
Isfahan and Yazd) in 2016-17 and 2017-18 cropping cycles. The experimental design at all locations was
randomized complete block with three replications. Combined analysis of variance and grain yield stability and
compatibility analysis performed using GGE biplot method. The results of GGE biplot showed that the first
component and second component explained 30.16% and 28.22% (overall 58.38%) of the total variation,
respectively. The average grain yield of barley promising lines in all field stations varied from 5208 to 5870
kg.hal. In GGE biplot polygon, superior genotypes were identified in each mega environment. Among
environments, Karaj could be considered as the closest environment to the ideal environment. Comparison of
barley promising lines with ideal genotype identified G7 as the closest genotype to ideal genotype. Also the
closest genotypes to G7 were G5, G13, G20 and G4. These barley promising lines had high grain yield, wide
adaptation and grain yield stability in temperate regions of Iran. Among these genotypes, promising line(s) that
maintained high grain yield and desirable agronomic characteristics compared to control cultivar can be selected
as candidate line(s) for further verification in on-farm trials, and if proved superior for being released as
commercial cultivars.

Key words: Adaptation, Barley, Ideal genotype and Genotype x environment interaction
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