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Table 1. Code and pedigree of the barley genotypes used in study.

ol Y s 0 2
1 Mahor
2 Khorram
3 Soufara-02/3/RM1508/Por//Wi2269/4/HmI-02- ArabiAbiad//ER/Apm 1CB92-0926-0AP-
18AP-
0AP- 3TR-0AP(7-RBYTA1-2010-11)
4 Soufara02/3/RM1508/Por//Wi2269/4/HmI02 ArabiAbiad//ER/Apm ICB92-0926-0AP-
18AP-
0AP- 17TR-0AP(16-PRBYT2009-10)(9-RBYTA1-2010-11)
5 Lignee527/Arar ICB92-0755-22AP-0AP-6 AP-0AP-0AP-1AP-0AP(2-RBYTA1-2010-110
6 Moroc9-75//WI12291/C101387/3/W12291*2/W12269 1CB00-0070-0AP-16AP-0AP(10-
RBYTAL1-2010-11)
7 ALELI/GOB//E.QUEBRACHO/3/MSEL CBSS00Y00227T-K-0Y-OM-2Y-1M-0M(18-
RBYTAL1-2010-11)
8 TOCTE/5/ABETO//GLORIA-BAR/COME/3/SEN/4/CBSS00Y00485T-S-0Y-0M-2Y-
oM(17-
RBYTAL- 2010-11)
9 Rt013/4/Rhn03//Lignee527/NK1272/3/Lignee527/Chn-01//Losaika ICB98-0888-0AP-8AP-
0AP-
5TR-0AP(14-RBYTA2-2010-11)
10 Hml/Galleon ICB93-1096-0AP-12AP-25TR-3TR-0AP(13-RBYTA2-2010-11)
11 AwBlack/Aths//Rhn-08/3/Malouh(5-RBYTA2-2010-11)
12 ESCOBA/MORADILLA/3/ZHEDAR#2/ND B112//MORA/4/...CBSS00Y00241T-E-OY-
OM-2Y- OM(3- RBYTAZ2-2010-11)
13 Avt/Attiki//M-Att-73-337-1/3/Aths/Lignee686/4/M-Att-73-337-
1/3/Mari/Aths*2//Avt/Attik(8-RBYTA2-2010-11)
14 Alanda/Hamra//Alanda-01(10-RBYTA2-2010-11)
15 Eldorado//Alanda/Hamra-01 1ICB94-0189-0AP-18AP-0AP(12-RBYTA2-2010-11)
16 GOB/HUMAI10/3/MPYT169(15-RBYTA2-2010-11)
17 Courlis/Rhn-03 ICB93-0923-0AP-2AP-0AP(11-RBYTA2-2010-11)
18 MONA//MZQ/DL71/3/5.(7-RBYTA2-2010-11)
olesl gzl @bl oldlie Gla Sy -V Jsox
Table 2. Characteristics of the test execution ranges.
SS9k Soe il byt @Sl 2 e @l Jsb Lo a5l el Sliiod ol
(o heo) Latitude Longitude () Research station
Long-term average Elevation AMSL
precipitation (mm) (m)
443 30°18'N 50°59'E 668 Gachsaran LS
312 39°39'N 47°28'E 100 Moghan L.
466 55°12'E 37°16'N 45 Gonbad a5
520 33°39'N 48°28'E 1125 Lorestan .. )
550 33°44'N 46°36'E 975 llam »34!
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Table 3. Analysis of genotype variance in the environment for grain yield in three experimental

years.
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EXTENDED ABSTRACT

Introduction: Barley is one of the most important cereals worldwide and in Iran, and is cultivated
in all temperate regions as well as many cold regions. With an annual production of 157 million tons
(3 million tons in Iran) and a cultivated area of 56 million hectares (1.7 million hectares in Iran), it
holds a key position among cereal crops. The GGE biplot method is a novel approach for evaluating
genotype-environment interaction effects, in which the genotype effect and the genotype-
environment interaction effect are not separated, and the selection of stable genotypes is based on
both effects.

Methodology: In this project, 16 advanced common barley lines, along with two barley cultivars
Khoram and Mahur were grown in five regions: Gachsaran, Moghan, Gonbad, Lorestan and llam.
The experiment was conducted over three years using a randomized complete block design with four
replications. Each year, an analysis of variance was first conducted for the yield of the varieties
separately for each year and location. Subsequently, a combined analysis of variance (considering
all locations and years of the trial) was performed.

Research findings: The results of analysis of variance showed that the effects of genotype,
environment, and genotype x environment interaction were significant in 2013-2014-2015.
Polygonal biplot analysis led to the identification of five superior genotypes (17, 3, 6, 8, 7) and three
main environments. Simultaneous assessment of genotype stability and performance indicated that
genotypes 1, 3 and 15 not only exhibited high performance but also higher performance stability.
Based on the diagram of hypothetical ideal environments, the environment in llam came closer to
this ideal. In the biplot analysis, the correlations between environments showed that the correlations
between Moghan and Gachsaran, Moghan and llam, and Gonbad and Lorestan were high due to
small angles, indicating similar responses of genotypes in these locations. In contrast, the correlation
between Lorestan and llam was close to zero, suggesting independent performance of the genotypes
in these environments. This approach identified genotypes 3, 1, and 15 as the superior genotypes.
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