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Table 1. Name and pedigree of barley cultivars and promising lines

L u.g‘y ° )\A.,i' a JY ° j’c_& Lice
Lines Pedigree of lines Origin
number
Gl Behrokh (check) Iran
G2 Kavir/Yousef Iran
G3 Yousef/3/Rhn-03//L.527/NK1272 Iran
G4 Nosrat/3/D-10(Rhn-03//L.527/NK1272)/4/Lignee 527/NK1272//JLB 70-63 Iran
G5 Dasht/EBC(a)/Badia/3/Sahra/4/Rhn-03 Iran
Gé POA/HJO//QJINA /3/Comino/4/BAHMAN ICARDA
G7 AWZ-12244 Iran
G8 Fajr30/Canadian-7 Iran
G9 Lignee 527/NK1272//JLB 70-63/5/Arbayan/NK1272/4/Arar/3/Mari/Aths*2//M-Att-73- ICARDA
337-1
G10 Ashar/Victoria//CWB117-5-9-5/3/Lignee 527/NK1272//JLB 70-63 ICARDA
Gl1 Karoon/Kavir//Rhodes'S"//Tb/Chzo/3/Gloria'S' /4/Sahra Iran
G12 Karoon/Kavir//Rhodes'S"//Tb/Chzo/3/Gloria'S' /4/Lignee 527/NK1272//JLB 70-63 Iran
G13 Courlis/Rhn-03/3/Rhn-03//L.527/NK 1272 ICARDA
Gl14 Sahra//Trompilo/L.Moghan Iran
G15 Rhn-03//L.527/NK1272/3/Fajr30 Iran
Gl6 CHAMICO/TOCTE//CONGONA/3/FAJR30 Iran
G17 Penco/China/Swedan no.10 ICARDA
G18 Yousef 2*/6/BLS-3(Sadik-10=(3896/1-3/4/1246/1-3/3/3887/28//3892/1-3/5/Grivita)) Iran
G19 Nosrat/3/D-10(Rhn-03//L.527/NK1272)/4/Lignee 527/NK1272//JLB 70-63 Iran
G20 Iran

MB-93-12(Zarjau/80-5151//OK84817)
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Table 3. Mean of grain yield of barley genotypes in the years of the trial (2016-2019)

HENE)
Lo o * éw Slaolmoss ws gl ool Gl,shis b epssdsh
e O R VO S A G ols
Code of lines GY(t/ha) TKW(gr) PLH (cm) DHE DMA GFP(day)
G1(check) 5.670 ™ 38 100.56 168.78 ® 208 ° 39.22 ¢
G2 5.492 & 414 108.22 ** 164 < 205.22 F 41.22*¢
G3 6.782 % 442* 100 162.78 205.11 ¢f 4233°
G4 5.772 ¢t 403 104 ™ 164.44 < 205.44 <* 41
G5 6.116 <" 39.8% 110° 167.44 *° 206.44 *¢ 39¢¢
G6 6.404 ** 442* 93.44 ¢ 166.67 < 206.88 *© 40.22>F
G7 5.959 <€ 38.8% 103.77 % 164.67 205.66 > 41
G8 5.819 ¢t 40.8*° 100.77 < 165.77 <* 204.77 < 39¢¢
G9 6.441*° 422 92.66 & 163.88 < 205.88 >F 42
G10 6.341 ¢ 38 98.33 ¢f 165.22 % 205 < 39.78 ¢
Gl11 6.329 ¢ 39t 94.55 ¢ 165.67 ©* 205.22 F 39.55 ¢
Gl12 6.946° 422 97.88 ¢ 164.44 < 204.44F 40 <t
Gl3 6.179 <f 39.2% 98 4 164.11 205.44 <F 4133 %
Gl4 5.106! 38.8% 92.66 & 167.11 ¢ 205.77 > 38.67
G15 6.406 *¢ 3649 83.88 " 165.67 °* 206.77 *¢ 41.11*¢
Gl6 6.534 *° 37.4 96.11 ¢ 165.67 ©* 206.11 > 40.44 **
G17 4.446° 3724 99.77 ©*© 169 *° 206.88 *© 37.88¢
G18 5.8154h 414 99.11 ¢*° 166.67 206.77 *¢ 40.11 %
G19 5.820 ¢ 35.6¢ 100.67 < 167.56 *° 207.22°%® 39.67 ©¢
G20 5311 442° 104.44 > 165.44 206.44 *° 41
oA
5.979 39.95 98.94 165.75 205.98 40.23
Mean

J5¢b U s, slus Plant Height (PLH) « 5 CL.u ) «Thosand Kernel Weight (TKW) 4ls 158 59 «Grain Yield (GY) «ls » jﬁu
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Mean vs. Stability
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Fig. 2. Biplot of the average-environment coordination (AEC) for
simultaneous selection of grain yield and stability of barley genotypes
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Fig. 1. Polygon view of GGE biplot to determine
the superior barley genotypes in different years.
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Introduction

Barley (Hordeum vulgare L.) occupies a cultivation area of one and a half million
hectares and produces an annual yield of about three million tons, making it the main
crop following wheat in Iran. Out of the yield produced, about 600,000 hectares
with a production of approximately two million tons are related to irrigated barley
and about 900,000 hectares with a production of approximately one million tons
are related to dryland barley (Ahmadi et al., 2020). In recent years, the shortage
of barley production has been felt more than ever and as a result, in the country's
Comprehensive Fodder Development Programme, it is planned to increase
barely's output in the long run. Similar to other crops, insufficient yield stability
in barley is recognized as a one of the factors responsible for the gap between
actual yield and potential yield (Cattivelli et al., 2008). In breeding programs, the
identification of superior genotypes is difficult due to environmental variability

of target locations and the interaction of these variabilities with the investigated
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genotypes. Therefore, it is important to evaluate the advanced agronomic lines
across various environments and over multiple years to ensure their yield stability
and production (Yan & Rajcan, 2002). The main objectives of this study were to
evaluate grain yield stability and adaptability in some promising barley lines and
characterization of barley inbred lines based on multiple traits under irrigation
conditions.

Materials&Methods

19 promising barley lines (G1-G19) along with one check cultivar (Behrokh)
were studied during 2016-2019 at Nishabour Agricultural Research Stations. The
experimental design was a randomized complete block with three replications.
Several main traits i. e., days to heading (DH), days to maturity (DMA), plant
(GY) were recorded height (PLH), thousand kernel weight (TKW) and grain yield
for all genotypes. GGE biplot and genotype by trait (GT) biplot methods were used
to assess yield stability of genotypes and characterize barley inbred lines based on
multiple traits.

The combined analysis of variance for GY and other traits was conducted using
ADEL-R software. The GGE biplot and GT biplot methodologies were employed
to analyze GxE interaction and characterize barley inbred lines based on multiple
traits using GEA-R software (Yan, 2001).

Results&Discussion

The combined analysis of variance for GY showed that the effects of year, genotype
and genotypexyear were significant at the 1% probability level. The results also
showed that approximately 23.45% of total variance was attributable to year effect,
30.72% to genotype effect and 21.37% to genotype x year interaction. On the
whole, the mean of GY for the evaluated lines in the all years of the trial varied
from 4.446 to 6.946 ton /ha and the G17 and G12 lines gave the lowest and highest
grain yield, respectively. Based on the biplot of average-environment coordination
(AEC) for simultaneous selection of grain yield and stability of barley genotypes,
genotypes G12 and G3 with the high grain yield were the most stable genotypes.
According to the results from biplot of barley promosing lines in comparison with

ideal genotype, G12 and G3 were identified as the ideal genotype. Based on GT-
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Biplot polygon, G12, G3 and G9 lines displayed high grain yield, grain filling
period and lowest days to heading. The vector view of GT biplot showed high
positive correlation between grain yield with grain filling period and negative
correlation with days to heading. In conclusion, the GT biplot offers a useful
analytical tool for examining the variation among sets of lines, exploring multiple
trait data, which will aide in multi-trait selection.

Conclusion: It was found that the genotypes with the highest grain yield had
extended duration of the grain filling period, were early in flowering time and had
low to medium plant height under the irrigated conditions. Based on the results,
the lines G12, G3 and G9 were the most stable high-yielding genotypes as were
characterized by the extended duration of GFP, the highest TKW, early flowering

time, and low PLH in Nishabour condition.
Keywords: Barley, Biplot, Effective traits, Ideal genotype, Stability.
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