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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

cagjbw J‘.)J.G.ﬁ ‘F@:‘“’J‘Ls@’.f; Jomen ‘Y‘(‘}.‘s‘ Lb) c"obégé \.é) .A.:.«:- C\dlﬂﬁuﬁ J.:.>=A
A sV 7 . .. .
o dlJeds 5T bbb e T S5 s AL e s
o
é&';h}_:bﬁ dF) o .g.Ss @l—dblﬁb E o c@‘)w\-’)lﬁ ‘S}ALb £ c@’.l’w £ ¢M"§{}:} i ﬁfﬁ' 5 50'95:@ 2T “f ‘glg}blb
FF-YA(N) Y Ol gl (155 poke 4 pii . Juime sble o> (Hordeum vulgare L) s 5 tsual sl opY i F ol 4l 5 Sles (o luk

20 Blo5m9 Camod! I dawzme Calite Lyl ph 53 pB,I 610 & os SiIb 9 G 5l clusxo 9§ Cuigh) ko p dxdllne
14 L o lodT g iduiue! SW pY 418 & Khos (STl 9 S 3w U350 sabvwd .ol H12585 9 95 (5354 Sladol
(N g NG g3l (gl 39 ) (T lanio oLl i 53 (1FAY B 110) (ely3 Sl 95 (b Fad wls 435 b ol yo cp¥
O § A PLBI B0d1S I 0 (il ofg 4 o D (2 1T 4w b (Bolai ol sl gh 75k IB 53 (Olgdel 9 33 «B))
SB i gl 415 5 Khoe 5l b 03li! 3l 5L GGE o i iz 93 3 w9 pB I S51nb § 635 b 351 g
I Jol gl wlol g .ob1d 51,8 UKD 53 p Fgls” DAY GOV A om (STdld 38 (w3390 SO plod Egazx0 0 9>
E3o0 10 450 90 (1 § Ao O YAITY pgd Lol difgn maw 9 ¥ /18 IS Ol i 31 Jol (Lol 450 g « M SUL GGE 9,
Fmo vz O GL Hl odliiwl btz gl B 50 Cawlin SBCWgiS . N 5 4o 1) 39290 945 5 3 oy OA/TA 90>
Bowghl o los 9 (G Hw Olojed wyp .09 FEUoH Dol o Wyl yph 4 75 faswo 457 310 QLS S . Wud gl
YU 636 5w (5151 § 8 jhos 45 31 5 9 S wigil =3 GT cuighl &5 818 Olis tawgio dausme Wilaiseo WMy Sl 31 ol b
G13 (G5 B OT 4 bow$l (2 7055 9 099 Collan i 83 GT o933 ( 3uiow (! @B ol 2 Egoomo 20 09
Jusize Gble 50 Ogllan (551l § oans (S e Y 418 5 Shos 31 b 35! 3y90 95 sSuim! Sy pY K539 G4 9 G20
38 P9y i Dlislo3T 38 w3l g 1) Sl S pY b oY OilgF 0 Buigif ool o 3 . N3g8 518595 » 19
9 GIATPL (5l y il SIS olae Dl guas 9 Vb & ;Ko waly pB I b duslio 53 457 gis” Juime Gblo 031539l £5150
Dged g F (P %0

ol wigil o> «86 3wt 9 i giS naod p i suwls” svolg

S 3 U 5 Dol Dl o e PP WPAOTAY 6t Sl Sl e dlie sl VEVYN s el VF AV S s
Ol oo 053508 g s 5 9 A5 saT el Olojls o5 55 Ol 5 me bl 5 (555908 (25 50T 5 Dl 570 (8L 5 (811 pske Dlaiosd w5 okl =)
(taherian.m@ut.ac.ir :¢s s S Cy) (oS 4515)

Ol egin c5550S g s 5 9 A5 saT el Olo s ¢ 55 Ol 5 e i 5 (65598 (25 50T 5 Dl 5 50 ¢ B 5 (8105 psle Slaios 2w 5okl Y
Ol egdo 053508 g5 5 5 3 50T el Olojln cs 5oy Ol 5 (e i 5 (65598 (25 50T 5 Dl 5750 ¢ Bl 5 (8105 p sl Dl 2o 5LtS1> Y
Ol egie c5 3508 g s 5 9 5 saT el Olo s o5 55 Ol 5 mee bl 5 (555508 (25 50T 5 Dl 57 0 ¢ 8L 5 (8105 psle Dl w5 skl -F
Ot 0Lkl e 5598 s 5 5 25 saT el Olo b cOlgionl gl e 5 (6555LS7 g geT 5 Dol 57 j0 2L 5 (1) psle Dol 2dm Slolid -0

Ol el ¢8558 g5 5 i) seT «Dladod Olajlo 015 oanb e 5 855587 B55aT 5 Soliioss S0 0 2L 5 (o) p e Do iy bl =

Olpt ez s303lS s 5 5 sl eDlidos Olejlu sy b mlis 5 (855587 25 aT 5 Sl 70 (2L 5 (o) p ke Dl 2wy LIS -V

Ol 3l 65558 s 5 5 (35 5eT el Olojls ¢y mbe bl 5 (55,908 (25 50T 5 Dl 5750 (Bl 5 (811 pske Dladosd idmy J skl A

4


http://agrobreedjournal.ir/admin_emailer.php?mod=send_form&sid=1&slc_lang=fa&em=taherian.m-ATSIGN-ut.ac.ir&a_ordnum=1217
https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.1.5.6
https://agrobreedjournal.ir/article-1-1217-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1401.24.1.5.6 ]

\F-\)L@'d aJWgr)%}WJl?s"Q\ﬁ\&\)jr}LcAifi.S"

dols Lacs 5507 joas ol Al Skl
335yl ) Ladeows e 3 OLSS 5 Shes Lais 4,
S 35 G 3 Shee 1S5 ((Sales 5k
il e Sob Jly, oS5 s adase 53 Ol i 4,
oSl b (65l pn o5 65 STy Kos Sleny
A Sb o Gl gladooses j3 Lo 55 5, Shes
T sladds 0 528" U (Becker and Leon, 1988)
gty bamme 5 555 S 5 42 sl 634
¢SS 62l U gl 5l adds ool o s
90 S eslanal s O glite o iis Az g6 uie
(Finlay and Winkinson, 1963; oj:_.ﬂjfjj_g s
sl o ,—s »5> Eberhart and Russell, 1966)
GolaT SLa gy plaw ool oslizal 550 slaji s,
(Gauch and AMMI o aze Lo sla gy ades )
2ds O b Jie L SHAMMI i 5, Zobel, 1996)
GGE biplot L SREG J4» 4 (Cornelius,1993) .z
o il S 15 oslizul 3 4e 3L 55 (Yan, 2001)
GLL slajlas (gL dds s sl 2 &S
At o)) 45 j0 ok g2ee 47 (HUON, 1996) Ola
alex 3l 45" (Kang, 1993) SIS a5 Eoome 35
Sre Sa)las Ll g g0 (e (6 2 )LU Sla A
L 5 gl 55 Bl gl
G304 Ol (0 iie L Gla g,y Ol
Sl ol Slaadd g0 4 4 525y (e oS Ol
oMl GGE s, (Gabriel, 1971) 54 o Ll
5o ss ESea o 5(G) o 55 51 (GGE biplot)
ejo 33 431, GGE 5035 Lai oa L1 (GE) Lo
oy (Yan et al, 2000) =S o 4o o g 2
s LaoT [aSa 1 Lme 5 s 55 Ol
035 gn ol I 6Ly &7l 5a5 5 53 Ol e
P hessl ol g S 4T Wad eesls il
Cl il A3 o Cml Sl il (5l Jaos
JHB Lol 0035 85 sl 35050 ST 55 ama 1148

9 Laoals )‘ k:x.a J':" Code uf.‘fL" GC‘.M:.; Ls)‘bj{°j€‘,’

70

4o

Ll ("L{ 3 4w (Hordeum vulgare L.) o>
JJ}T&.:)lb‘)vjbC\Ju Ol gl ys C_,..iS,ijclam
s SiS o b (6555048 sl S5 LT
HLSA AYOFrE 5 T LS #YVAF e Lals 5058 s
S ol 5 LS 0 5on V/OFY £ 5ama) o
3 See (Kl bl 5 0k VIOV 2 A 5
VYPA ss Cosly o3 s ¥VEY T sl s o ails
3 (Ahmadi et al., 2018) .15l s HLSa s Df,l.;
el P S G s M5 SR s sladl
Sroasl gy 5iS absle palor 7, b 3 gl s
el ol Blad Gus il 5o s A 5 2l 8
O S g oS 035 a3 5 oS @ 5 Lol
ool oL Wil g5 o ol l S 5 OT Ll 8
2558 ST oS 5 550 L oSl LS ST s

AL azals
@G glaasl 5 s 5 slacs 55 glals
S 5 ol bl 55 Jase Dk s 4
ol JSin ) g 250 S 55 b Dk
3 dsmame i 5 Sl Olanbl j s Late as ol oL
slacpY sl glaasl 55 5, Shee gl
STl sl ol sl pabas, iy
Kb gl Ssles Gladle 5 5 e ol5n
Y pane LS 55 ¢SS (Yan and Rajcan, 2002)
Gla 28 T1s 5, Shes Lo 5 Cadides (gl loses 53
&S 0T 5, S a5, a8 g sbas 3,15 (sl
2348 D ] S gp oS B3 Laos 4y Lo
oo 0358 g0 ol Jaome 5 G 55 o AS e
el ol il Jae 5 5 S Ol 5
San 4l (Allard and Bradshaw, 1964)
il Sl an (b s ae Lo 5 5
P bbb s Lolul slacss) oluls
e (G il e s ladases I (glaels
Mol il (Salta by (SSbkel O ot ol


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.1.5.6
https://agrobreedjournal.ir/article-1-1217-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1401.24.1.5.6 ]

"EEVA AP 0L 0L el s Shes golbly (SIS ou”

ds g dd OLsl \YAF-A0 el ) Jlew s
23 etals 08, Olge a4 oa 085 Lol e () Jsdr)
)JIJ_QMJ:&;:MJAJL;LAS}QC}%JG
el i Mgl () ailate Ctia
WO ey dl 5o (b (G plis 5 dghe 25 (OB
A 8 5 s g oS VYAV LS
33 lasT Gl ol GladlSs —adil Ol sons
el 0 51,1 Y J gl
o ST gl Jous e LOG 487 )
) e Olhas g3 T - dlu 53 sls
S (B Jsmame Sils Sl d ST (s el
OV P B R SN g e S =T
Sl 55 bk g 5B lel 5 3L 2S5 e
3l ) S Olgy Sl (golen J 1S shateny s
Al )l 3 93 Lol pl 5 S )8 25T 2B L
YO oST1,5 bl (B 5y Ol ik S 5o
Sl Sls 5l5m 055 B8 s rr e 03 ok
5 A 5 S Do ag SIS A e Y
2355 Olpn 5 5288 planil (25 O e (LT
S O e 5 ol adibte Sl O pa5T ol
e 3 At 35S ol O g a5 by 387
o 3 055,55 255 5 anly S s p s peT i
@)U.&uabbdflé4.35}“_54:1\.;&)}.430)_9\
S a5 OLT sl aed OLSG o8 53 ciS
Yool 4 g ik Cauny i Jeld alejT
Lesobe sl o5 (2 VY Sl @) el
S b o 1 Sk 5 8 g 8 slaile
e ay o5 5 4 gelagy 5 kil S gl S ke
Blo b Gjemy alo o 53 S 53 2l e 5p S
38 o, Shes (6,5 0501 g s o3linul 5
S5 e slacs; lesl 5 Il e ol (il
S (e e 20) O ST ks 5l J pazme 5 2

.A..&CJ)

77

beos 5 5 S 1 5 5 ) S e
~1gs (Yan and Kang, 2003) Cewl Cwaal 3l
2248 il b 5 55 SR 5 S
540l el 3 Shee Mol b slasY 8
e CUSPRE J S PO GO SR B IR PR
iy sz T e a0 b e 5 5
48 A o a3 15 OLSG ) OB s GGE i
(los 5 55 2o 2 5 5 55) 1 55 o2
S Sl sz 205m o § Dy g0 5 Olajas
Iy &ML GGE g, o3 Oliia (Yan, 2001)
5= 55 Sea 1 Sl sl LT i,
30 ) 45T el Oy g 03 el (B ae Lo
Slabios 5 Lacs 55 o e 53 Ste DML
sjg)l_f...\_asdn)\r;d_bu)l_::;\): Iy e
2 8l e 0L 2258 )5 DML GGE
(Koocheki et al., 2012; Mortazavian et al., 2014;
Vaezi, et al., 2017; Taheripourfard et al., 2017,
r.\_'f Kendal et al., 2019; Hudzenko et al., 2019)
«(Omrani et al., 2017; Mohammadi et al., 2016b) oL
(Pourdad and Jamshid <55 5 (Zali et al., 2016) |
(Mohammadi etal., o555 r.uf «<Moghaddam, 2013)
i) =S (Farshadfar et al., 2013) 3,5 2016a)
ol 0l

55 S s p Gl ) o
ML GGE 815 g,y 5l oslinal b oo
S 5 @l 5 s eudal sl Y )
e Ml 5 Y s s Sl shls slagyY
Ghlie glalid 5 Jisae o8l 1l Gbl 3 i8S
350 shas

b 5959 3Mg0
4SS g idudol YA sl u,’z.:bjT RBL
Joine @ Bl yor b iy Slas 55 L LT S|


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.1.5.6
https://agrobreedjournal.ir/article-1-1217-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1401.24.1.5.6 ]

‘F'\)L@.c\ °)L“‘i"f)l'€’~.'}‘;‘“‘:’."‘\?“‘Q‘_ﬂ‘gsc‘)jf}L;AiJ‘:‘s"

5 el Ls\.hay;rlfwloﬁui)@b‘—\ Jsd>

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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