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Table 1. Pedigrees of evaluated promising lines of barley across warm regions of Iran in the 2018-2020 cropping

Seasons
g(:;gtﬁ;%e Origion Pedigree o s

1(Check-1) Auxin
2 International Nadawa/Rhn-03/3/Lignee527/Rihane//Arar
3 Iran Productive/Rihane-03//Nosrat/3/Rhn-03
4 Iran Chamico/Tocte//Congona/5/Ciru/3/Agave/Sumbard400//Marco/4/Petunial
5 Iran Chamico/Tocte//Congona/5/Ciru/3/Agave/Sumbard400//Marco/4/Petunial
6 Iran Yousef 2*/6/BLS-3(Sadik-10=(3896/1-3/4/1246/1-3/3/3887/28//3892/1-3/5/Grivita))
7 Iran Beecher-sell//Gloria"s"/Copal“s" Deir Alla 106//Hem/Bc/3/Rihane"s" /4/Rhn-03//L.527/Nk1272/5/Fajr30
8 fran Yousef/1-BC-80152
9 International Lacey/9/Mola/Bermejo//Nispero/5/Cm67-b/Rye//Cam-B/3/Row906.73/4/ Gloria-come/6/Lino/7/Pinon/8/Petunia
10 Iran Productive/Rihane-03//Nosrat/3/Rhn-03
11 Iran 111 F4 90-91((202 F3 89-90 (47 F2 88-89))
12 Iran Chamico/Tocte//Congona/3/fajr30
13 Iran Poa/Hjo//Qjina/4/Lignee527/Nk1272//31b70-063/3/Barjouj
14 Iran F6 ZABOL(92-93)
15 Iran Productive/Rihane-03//Nosrat/3/Rhn-03
16 Iran Chamico/Tocte//Congona/5/Ciru/3/Agave/Sumbard400//Marco/4/Petunial
17 Iran Sd729/Por-b/3/Apm/Aths-b//Gva/4/Ore/5/BlIu/6/Ciru/7/Sahra/8/Rhn-03
18 Iran Beecher-sell//Gloria"s"/Copal"s"/4/Karoon/Kavir//Rhodes"s"//Tb/Chzo/3/Gloria"s"/5/CANADA20

19 (Check-2) WB95-3 (Dasht//EBC(a)/Badia/3/Sahra)
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Table 2. Combined ANOVA for grain yield data of barley

romising genotypes in different locations during the

2018-2020 cropping seasons in the warm regions of Iran

S.0V Df SS MS
Year (Y) \ Y/ y/o"
Location (L) ¥ YYY A
YxL ¥ Ya-/a YN
E; Y. 1) Voo
Genotype (G) A va/a £
GxL vy VeofY VT
GxY A WY Ly
GxYxXL % o8Iy I
E, 5. \$V /D -I¥
Total YAl YA \IY
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Table 3. Grain yield mean in each station and total mean comparison using LSD test of evaluated promising barley genotypes in tropical regions of Iran. 2018-2020

G595 Grain yield in environment, t/ha ,iSa )3 oy —laoee 3 ails 5 Slos I oSl
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1st. Jol Jlo 2nd pgd Jlw 1st. Jol Jlo 2nd pg> Jlo st Jol Jlo 2nd pg> Jlo st Jol Jo 2nd po> Jlo st Jol Jo 2nd pg> Jlo
) AVRALY ¥/VYAD ¥/vea lZANd BIYEY ¥IYVA FIVEN ¥/¥-A FIFEA 0/000 ¥/AAY
Y YIvEs ¥/YVY ¥/IAAY VY ¥/5ov y/yas O/AYY IAved O/00) AT ¥/IN-5
Y YI¥VY ¥/ye.. /A £I¥50 ¥/oFY YI$Yo ¥/¥AY o/vEY O/FAY ¥/ V¥ ¥/¥o)
¥ AAT INARM ¥/a.y £IVVS [Ara YIVYN ¥/YY - ¥lovs FlFoy O/FVY ¥IAVY
o Y/voy ¥/¥A- INARA vivya ¥/avy Y/IAOY #/-v¥ IARIN FIFY. 0/a34 AT
4 YIVEY Y/5eY YN0 o/oay ¥/oya AZE A7ANAS vIv-¥ AR Y/oA Yy
v y/soy o/vNY ¥I5¥) FIVAY Y/00) ¥Iv.5 YYD A7ANN lza) o/-o¥f ¥i5va
A Y/AYA Y/ary \it24% IZRA LY Y/avy Y/AYA YIVEY o/aYA FYY ¥/FYA ¥/I¥Vs
4 \7ARY2 ¥/-¥5 YIg-Y ¥/av. YIVh. Y/OAY ¥/-¥a YIVVY ¥IVYY YI¥55 YIvE.
Ve YYD ¥INY- AN/ d FINYY ¥/f-¥ \PARE ¥/avE o/yay 4 \iizal FIVYA
AN Y/EYY ¥/A-Y ¥/AvyY a/avy ¥IAN Y/yoy ¥/oay A7ARN o/fYY O/FAS ¥/5¥0
WY YIYAX a/¥ay FIYY a/50) ¥I5N YIYo o< AY ¥/ova \7RRE oIy A
W YIFVY ¥IAYY A7ARRS BIFYY ¥IVa. YIVAY ¥/ove YIAFA Flovs o/vY- ¥/0AA
i YIvEY O/FAY YIAOY o5y YIFFY Y/AFA o/Fa¥ ¥/0a¥ AT ¥IYAS FIVAN
\0 y/vva ¥IAVY IANaY 10 ¥y Y/evy ¥/5Y - ¥IYAY O/F¥FF \ilzay ¥Iovy
\le YIYYY ¥IYY. ¥V £l-5¥ AZARIN Y/AYD ¥/aVs A7\ g FIFYY £1\Yo ¥IV\S
W YIFYY ¥IYFY YIAYD a/fa. ¥/-v¥ YIXYA OINSY ¥/5YY o/svs AATR ¥IvVY
A \IEYA \VAtal ¥/ 05 ¥/o¥y ¥IYYA AVALR ¥/ADA Y/Ay. ¥/aA- ¥/5-y ¥/eNe
AR} YIVEs ¥I5VY YIA-Y (7041 £I¥YD ¥IM- ¥/#AA o/vNY A o/-v¥ IVARN

LSD (yls (ixe 33| J5las) 1% =0.806 t/ha™

LSD (s Lyine S| JBlis) 5%= 0.607 thha

24y

ey |72 AT (=7 0 e Hew¥ ) goyfo vy @ gy

SR


http://dx.doi.org/10.52547/jcb.13.40.162
https://jcb.sanru.ac.ir/article-1-1262-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.13.40.162 |

\55

g il Jl8 alie bus slalesw (M by )
(OK) S)hj bame S dalaes () (355 515 o2 LS
Dy oW L»Sv.w
Pl pgo 5 (ED) Jg) Jlo Jols Jgl o3 Lo

595 9 9 (E6) blj pg> 5 (ES) Jlj Jsl Jlo 5 (E2)
4 ,Se 0 p)SlS AN S 5 Slee ke L G19
oW e b ololid e (pl ) iy o895 Olye
oo 9 (E8) 455 pg> Jlw 5 (E7) Jol Jlo Jols pgo
b G5 gy g 5% (B3, E4) b pgo 5 Jol Jlo
Ol Fr o8l S ) p5els 0300 5 Shes (0L
B 0?45 sbbow I S e G18 4 G17 G14
Olulejl 090 (slalaze )0 CulS Cunlio a0 g 28,5
ale a)ly Jold 2 Cigs e (V0) JuS (VA) 395
2 gl cuia 1,0 pale ¢ (Lelw (IS ¢ JlaS
4355 5l odlatwl b g Lol 8wy 390 calise (gla Jls
S)p bow 4w 4 ) bow cus W LGGE
o) 93 callas 3y00 g Hler 08 Supends
g 48,5 13 wlie (MW e S ol 4 JluS
9 E5 E5 E2 E1 L;L:ah,;m 4 (g9es d)lf)‘l..u dl)b
S plas e Y el g (el gladnlg W04 E8
Log E3 9 B4 slalexe

G bouigi sl 5 38le (Sile pucs
# itso sl > (AEC) Lawgis bmo S, g
b bewys anas, F U5 (V) 2980 Jolbs iy
-l ol e g b 0 Slee S0ke wlal y
bow & JSS ol 0 e o Glis ddlles 3y50 sl
ooy lis So58 ol S L &S Conl ol (5 bawgie
dlm:)‘,s 0Sle 51 eolaiwl b bawgte lasee cpl wcasl 0ids
b e jlas s 5 00l iy alae PC2 4 PCL
Ol b (B ygoe) 35 (0 youe Lawgie laee 9 M
Jojke 5 o5 haip g by i @
G s 4 & (555 ol AEC (Bl g
O Sy o 2 d p g Cwlilul asl 5o
Cusl )80 6Vl 2Sdas Sl 298 5593 55 de g
GY g (yiin G19 5 G5 slacussy pialejl ol 2 (M)
Myl e 1 a5 (o350 yoomo izl |y 3,Shos oy a8
Osolbe s Ui Bl e (Bl jgme 2 dgee 9 0,05 o
ol e Cemms )3 39250 (Slocai Cunl laig 2 Slos
G )3 39290 S 5 Sl 2Sles il L3
Al Sb o IS (1She 51 YL 0 Sles (gl cunly
G18 G6 G slacwig; & db s 2 Sloe 1Sls
Jodn) aiil o 5,Slee Hlude oy S gl G17 4 G14
(Y

e g Sl e
olnl psS Gblie ) 5lub g Vb a5 Slas b ol ¢ slacass ololis

90 &S b ol O LGGE wios 1 Jols s
Al Gp) g g (G (ol I Spme) ol (ol adlge
9 o VEIFA o YEIVE iy (lae X gy Jolio
ang |y Lok JS wlus 5l sy OY/FF goaze )
a2y jslaie & Wilg oo ailge 93 (pl a3 g M3
L5548 oolatwl 550 aeuiess aily 3 Slas
s Nge S o e plile V S8
b Ao s sl e o s 1) calise gla K po
on Jlite S SagSll o sl (e e @M
Gl Ol S mome s g bl 5 ey
R S R I P s L
Lokt 1 olitl b Ty pByl) 5,15 3 Tase 511, alols
L2 090 2 R Slewip] g Cuwl 0l mp 5 ealilene
P kb byl poly sbowy; wlass 5 s
@ gl olise Sl e &5 8)5 353 4 bgyje lacas
RSl o) cpl & amde Ui g 03 b
oSl 395 4 bgrje ot 3 bowiy) plo il o
Sewig)) e 4 o35 lacaiy) Aind o Ui yieS
lobe 5 oS 45, i )b (G16 5 G12 G13
ool s Laoes 4 (gyaS (glo STy 5 039y Cilisee
5 G14 G9 G6 (G5 G3 adllas oyl 1> ly sloesiss
s 5,Slae blod 3§ ews ol () JS5) w39 G19
G6 (G3) iy yicinnss | 5 (G19 5 G14 59 G5) 1 yixe
dan by blaow jl an » bogy) (G145 GI
) il 5 Abols (gt gt labane
aly O b s nin slapls 4 dges bohs il
ool 8PS S b ity LS o s i iz
I ogeil globe plos b (S > bowieh plo 5 conl
i G5 Cig) s g gpeS 3Sles
s bl bl il pgs 5 gl Jlo o 1) 5,8kee
Gy g L 1S 5 pialesl el Jgb Jlo ipen
» oilesl Gl ped Jl o 1y 3Sles i G14
5 s 1y 5,5kae (i G19 i 5 532 )l Sl
onreS BB gy ity s 5 ileil sl pod
5 45 50 piolejl lpl pgd sl Jlo 3 1) 3 Sles e
21y oSles jlake cpyieS 5 GY g 9 0 L plie
P e g g L gle 3 lejl il ol Jl
dgdioe Cgma ) 08y plgie 4 B3 gy o v
13 355 3n ) i 4 ol ] orimalis g 0,5 )l
Lo V 33 B3 gy o (p iy e 5l G
35S 3,80es sl ciule] 2l e bame V- ]
i) ol es i Slee Bl oo guigi) S (K
F/AANLF/V e FIYYY ool 350 b 00 13l &
¥1-YY o QIFAY HIVEY FIFAY SI¥YD F/aFY &/¥50
390 Sl (Ske S 2 WSe
FIYAD F/00F SIAVA 5y & e o3 ol 45 ool
FAYY 5 0/AFY F/OFY F/VAL XAV F/0FF H/AAY
O lae 3V S5 illas (7 Jgin) 092 S 3 0y


http://dx.doi.org/10.52547/jcb.13.40.162
https://jcb.sanru.ac.ir/article-1-1262-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.13.40.162 |

\EY

Oher s Sln e
Voo oo ¥+ 0,lous /pﬁ))-u.«-' Jl /Jc\))‘ Olml,f CM“‘ doliinghy

Scatter plot (Total - 53.45%))

PC2 - 16.68%

EB
E2
E
] E10
E%
E4
E?
E3
E3
Genotype scores
E1 Envirenment scores
Convex hull
———  Sectors of convex hull

PC1 - 36.76%

allas 3,90 (slalaes b 52 slacuisss Shlail (SS ules ) IS
Figure 1. Graphical display for barley genotypes adapted to the test environments

2238 oy Jloa) iy oM sl ya bt
)3 3929 (S9-S0 yl> (Bl gm0 69y ym 9 ¥ SIS
oyl iyl el 23 0,8l ] 4 s S L 48
=08 Jlodo) gy ol Jloasl (gl 0458 0y
3o (0550l 9 Gl (S gaey bl
Ao 2loiyl sl a2 e S Glsie a5 2580 iy
45 (5935 )2 9B e g Blg odlitul 3)90 ddlllas )90
2Bl 4B (b g |y Aol 5y
oobol (Y1) 258 e 4B LS 15 G9) U lgis
5 Alols oy 208 Ly G5 4 G4 e sy & JSs
Lol cnn olse dm s Jloil i
Slalold ppde iib b G cosyi was asls
O sllasls gy lois a (b8 Jlonl G

oo X g lite 515l 83391 = ($d905 yyore

L g o Jlame 39l (2l bl e i} 2
O_g.l ool wl U il o Lacases; 3)_§.Lo.c d)lv\:’.l:f.b
Sl 48 43,8 s o (¥ JSd) 5isly
L5 Js bL ,G18 4G16 G13 G12 G6 G4
slac gy bl oo Lo Se) dd 4 Cud (gl
Aol Uy g S 585l 5 a8 3, Slae L G18 4 G6
3y Slos Ly slac gy alons 5l 88l oo 3|, iaS
9 b L G19 4 G5 clacc g i wn Hlasl
8l ye e jlaluy Aol Ly (T oy Sles oy i
Lsasd adlid jia8 )bl L slacuisy plysa
9 YL 0y Slos lojed ()5 0ld 1553090 4 a2y
A laaisi U coul L g o398 See Vb (5)luk
igb G055 (L 651k 53y Shos (1)) Loy


http://dx.doi.org/10.52547/jcb.13.40.162
https://jcb.sanru.ac.ir/article-1-1262-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.13.40.162 |

VEA

Ohlen 5 Sl e

oll £55 3blie >l 5 Vb b 3,8las b g slocigs lolis

Ranking biplot (Total - 53.45%)

PC2 - 16.68%
-

Ll ::‘Genn‘iype s"cores
. El :Environment scores
o AEC

L OHS
[ ]
' § o
i i
PoeG i
i E2 '
| L OE4
Bl o H i El10
B . Ta
| - %
D::
i ; 4
G L
LER
) i ] g
L]
i H3

PC1 - 36.76%

b 9 3,Skes Se ol gy (sauasy 3l Y S
Figure 2. Genotype ranking biplot based on the mean yield and stability

2 500 e SO ololid (gly sl 48 )5 148 oolai]
u|9_&4_:u1 g 0l oy yai bawgie lasee S gl
Y JSS )0 lwgie baswe g o o3liiwl wald b 5 x> 40
)] s L>_Ia.'> Ll 004 03l uLu.».’ t_§>9§ b).g.l.) ‘S.: 41:»;9
Cowl AEC 38 o joue bawgio lame 9 & (6l lawe
9 (u‘_wl 04lS paww qu.u )3) b S )‘.)).3 O 4.:9|)
p9> 5 Jsl sbaluw) E10 5 B9 labarse imghs (ol
iy 9 039 Jon] b 4 lalae u‘)*-i‘-’)’ (‘_’)li.o

(F JS) 428l o soglas bl

Lacaiss iyl sl 18T oo aiz slastale)]

clalel g5 ol Jl clgices g 55 oo S8 oolitl 350
05)4_9 J‘o.xil bow S Dy 0y 3 o oo u.»l.s))l LS‘)-.‘
Slgt il bl Ban b 5l oe5 sdbles Wb &Sl
5 oS (YA) amd St 3 |, Ui oy bS]
1805 lnlaimo 5 Cunl ol CollB aa yn (sln g
) Ll 3y 3 1y (sdsio oMbl L o cubls
leMbl g0 waly 8 Ly ol oy Sao a S ailed o3
Lngla._’XA LgI)J ‘_5):9 L)’] b p o,&;ifo])of u;',w.)).)l}
350 (8) peagd pS 9 (V) 52 (g2 (Y geamo 5 Jloy]

Comparison biplot (Total - 53.45%)

PC2 - 16.68%

Genotype scores
+ " Environment seores
< AEG :

“+E3

PC1 - 36.76%

358kae (gl 5wl 5Sae olsl  Jlony) el b s (A5 ool sloaisi} alio - IS
Figure 3. Comparison of barley promising lines with ideal genotype based on yield and its stability


http://dx.doi.org/10.52547/jcb.13.40.162
https://jcb.sanru.ac.ir/article-1-1262-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.13.40.162 |

e

OlSen 5 Sy e

Voo oo ¥+ 0,lous /pﬁ))-u.«-' Jl /Jc\))‘ Olml,f CM“‘ doliinghy

Comparison biplot {(Total - 53.45%)

k1 E10

E9

PC2 - 16.68%

Genotype scores
+ Environment scores
=]

N —-—

PC1 - 386.76%

S bae 391 0dbles 5 pled (oUlg olel p Ban lasre b lalae duglie oMy gl —F JS0s
Figure 4. Biplot of comparison of environments with the target environment based on the discriminating and
representiveness ability of the target environment

Sl G195 1508 Jlad 5 sblie sy G5 i
4545 ealy RS WL.A )9;..5 Ve P)f d.‘oLuc
Ol e 3Bl SuSly 5 Srd & o
Bl o) sl 5 YU sSlee L ploais ol
5 5 425 b ol Jp Al omn (IS
wlbs 4 s SWllee s 5l Job cledbl
pldl (pogas 5 (oges ) 5le b Jpamoy slacuis
o] jd aslllae (pl > wyp dy90 slacade; oS
> oA ladsliy 10 Wdgr (LSS HauiS Jlosd o Dy
)5S Jeid g o solKiwl ) jeiS p,5 pd8l
SN 4 eges Bl gl sl fewig) olela
u,w.fl ws) 271 Lmu,ch)‘ Lgl);}‘ &9 u.;l )| o U;L»L.w
29485 Jlod ool o g Ciz (S] ) e & Al
g p)S malll ey &S S (V) oyl S el
Sl s (M) Jos9 9 (OF) S5 (V1) joyess G2 2B
beids g kg (V) oo g (Bl Jlod )5 0l
Sloads olubids wuddl 90 aBBlis slaa s 51 eolal
2 @lpa glacly )3 pogad )l 4 4y Cuenl
9258 0l 5 (0) ghlsen 5 Sl lallas )5 ol
9 (9 Cawl @S 18 o)l 3)90 G (V0) () Sen
i 1) @l s> i Al @gi M (V) e
225 ol 5 slhe slacss) pleld 5 0b
SBLs 1) Jls 9 wgn oK) 4 beye cledMbl

ol > & <Myl GOE (Sdls s o)

ko X g Jlite g1 5 g (ol Sl plejen
X gy Jilite Bl s oS AMMI pgwjo (b9 4 s
h srdsd By ol mlo md o0 )3 5 e ) ame
GGE g, jl aliee piise o> olS )0 bl o 1)
OoSke dwglis (YWY AEEY) Wlod)S oolatwl My gl
G19 5 G5 (slocesyf & s b5 lbolSiuyl ggee
5 G5 sloisss alobs & 4255 b a1, 5,Shae 5y
ol 0y 5 ewig cnl (Bl e 5 G19
Aol (g s b G5 sy (Jy w355 )15 sy
oy S lis 4o Jlonl sl Sl oS
bao 93 Gialojl cpl 3 (Y JSKS) 48 a3 lS ey
By S)p bame gl A 0oy pasts T 9 S
s90 By 5 el > bl el po 5 Jl sl Jls Juls
09> 9 <udl S ) 53 lase ol 3 G19 gl
2Ll 53 plalejl il Jgl sladle Jolis 55 S5 bame
sy 13 ly 53 ke cpl 3 G5 g} 539 A5
390 S 38les (xke &5 (Syee > () JS)
5 b lsal cbelSin) iy (claolSil > adllas
o Dge Sl Ojgo 4 (e 5 135) Jlead o (U
G colliw] o &S 2ad e atuie WS )8
oV G5 gy Jlod seolinl )5 9 G19 i
3 4 ) a8, oSlke (S b oAb oSles e
tlie ) ol gl Lobol 2 ¥ Jgis) losls ol
lp Al g (Lol ggame) S jgo 4 (60Le
@l 3os (gylub (y g Jlod 5 gz laolun


http://dx.doi.org/10.52547/jcb.13.40.162
https://jcb.sanru.ac.ir/article-1-1262-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.13.40.162 |

VY-

b opdy pbol Al psboa j (oo g Jlod) ailaio 2
b Ol pogad )5l (b bewis) olelis
4 5 Lol ggemme sy bayjps adlas oyl )5 il
pbol Jlod 5 g olliw! glpy abls ©jse
G19 g 598 Jlod )5 3blie (slp G5 sy § oy

A ealy RS wl.m )9.\.45 g f:)f d.‘o‘.m Lfl)’

Wan g Sy e

oll £55 3blie >l 5 Vb b 3,8las b g slocigs lolis

Sl 1y (b hoeo 08)) W ojled Guigiy o 200l plox]
VA 5 (b joress o)) B osled o) 5 )9S Jlad
WbdS 2 oad pbol Gldllas 5 Baiss oyl 5l ol
ol 3 ol g ol laadby ) & 24 g ety
L;Lmali\.w\ Pw d‘ﬁ oS L)" » 09)'1.9 ‘.mm/ou ‘)94:25 ‘9;

L;lmliwl 2 ")9*" PL?U‘ ;)M O yguas uap 9 Jl.o.w

&

1. Abay, F. and A. Bjornstad. 2009. Specific adaptation of barley varieties in different locations in
ethiopa. Euphytica, 167(2): 181-195.

2. Ahakpaz, F. and F. Ahakpaz. 2014. Stability analysis of barley lines and cultivars grain yield using
GGE biplot model. Agroecology Journal, 9(4): 1-12 (In Persian).

3. Ahmadi, K., F. Hatami, H.R. Ebadzadeh, H. Abdeshah and A. Kazemian. 2019. Agricultural statistics
of 2017-2018 cropping season. Ministry of Agriculture-Jahad, 89 pp (In Persian).

4. Badooei Delfard, R., K.H. Mostafavi and A. Mohammadi. 2016. Genoytp-environment interaction
yield stability of winter barley varieties (Hordeum vulgare L.). Journal of Crop Breeding, 8(20): 99-
106 (In Persian).

5. Barati, A., I. Lakzadeh, M. Jabbari, O. Poodine, J.A. Jafarby, H. Khanzadeh Ghara Aghajlosofla and

M. Kheirgoo. 2020. Selection of barley genotypes for warm regions of iran using stability statistics

and AMMI analysis. Seed and Plant Journal, 36(2): 223-240 (In Persian).

Dehghani, H., A. Ebadi and A. Yousefi. 2006. Biplot analysis of genotype by environment interaction

for barley yield in iran. Agronomy Journal, 98(2): 388-393.

Erdemci, 1. 2018. Investigation of genotype % environment interaction in chickpea genotypes using

AAMI and GGE biplot analysis. Turkish Journal of Field Crops, 23(1): 20-26.

Falconer, D.S. 1981. Introduction to quantitative genetics. (2" ed). Longman Press. London, UK. 1-

133.

FAO. 2019. http://www.fao.org/faostat.

0.Ghazvini, H. and A. Yousefi. 1999. Evaluation of adaptability and yield comparison of advanced

barley lines in warm zones. Iranian Journal of Crop Sciences, 1(4): 29-41 (In Persian).

11. Ghazvini, H.O., I. Lakzadeh, Sh.A. Kouhkan, H.A. Fallahi, M. Jabbari, A. Barati, A.R. Kouchaki, R.
Aghnoum, S.A. Safavi, K. Shahbazihomonloo, S. Tahmasebi, H. Khanzadeh, M. GHasemi, H.R.
Nikkhah, A.Z. Zakeri, M.A. Dehghan, N. Tabatabaeifard and M. Dalvand. 2020. Nowruz, a hew
barley cultivar with lodging resistance appropriate for cultivation in the south warm and dry climate
zone of iran. Research Achievements for Field and Horticulture Crops, 9(1): 53-66 (In Persian).

12.Ghazvini, H.O., |. Lakzadeh, SH.A. Kouhkan, M. Jabbari, A. Barati, H.A. Fallahi, H. Khanzade
Gharaaghajloo soflaee, K. Shahbazi homonloo, A. Yousefi, R. Aghnoum, S.A. Safavi, A. Zakeri, N.K.
Kazerani, H.R. Nikkhah, S.Tahmasebi, S.T. Dadrezaee, S.M. Nazeri, M. Sharif alhossaini, M.
Dalvand and M. Rakhshandderoo. 2019. Oksin, a new irrigated six-rowed barley cultivar with wide
adaptability in warm agro-climate zone of iran. Research Achievements for Field and Horticulture
Crops, 7(2): 149-159 (In Persian).

13. Ghazvini, H.O., Sh.A. Kouhkan, I. Lakzadeh, H.A. Fahhahi, J. Alt jafarby, M. Ghasemi, A.A. Amini,
S.M. Tabib ghaffari and B. Sorkhi lalelu. 2014. Zahak, a new irrigated barley cultivar with wide
adaptability in the warm and dry agro-climate zone in the south of Iran. Research Achievements for
Field and Horticulture Crops, 3(1): 15-26 (In Persian).

14.Jalata, Z. 2011. GGE-biplot analysis of multi-environment yield trials of barley (Hordeium
vulgare L.) genotypes in southeastern ethiopia highlands. International Journal of Plant Breeding and
Genetics, 5(1): 59-75.

15. Kendal, E. 2016. GGE biplot analysis of multi-environment yield trials in barley (Hordeum vulgare
L.) cultivars. Ekin Journal of Crop Breeding and Genetics, 2(1): 90-99.

16. Khanzadeh, H., B. Vaezi, R. Mohammadi, A. Mehraban, T. Hosseinpor and K. Shahbazi. 2018. Grian
yield stability of barley genotypes in uniform regional yield trials in warm and semi warm dry land
area. Indian Journal of Agricultural Research, 52(1): 16-21.

17. Koocheki, A., B. Sorkhi, M. Eslam Zade Hesari. 2012. Yield stability of barley elite genotypes in cold
regions of Iran using GGE biplot. Seed and Plant Improvement Journal, 28(4): 26-39 (In Persian).

18. Miah, M.A., M.G. Rasul, M.A.K. Mian and M.M. Rohman. 2015. Evaluation of rapeseed lines for
seed yield stability. International Journal of Agronomy and Agricultural Research, 7(6): 12-19.

19. Mohammadi, R., R. Haghparast, A. Amri and S. Ceccarelli. 2010. Yield stability of rainfed durum
wheat and GGE biplot analysis of multi environment trials. Crop Science, 61(1): 92-101.

R© © N o


http://dx.doi.org/10.52547/jcb.13.40.162
https://jcb.sanru.ac.ir/article-1-1262-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.13.40.162 |

OWer 5 Gl e
WY Voo Gl /¥ oplads /omd o Sl / 2ly; LS oMol aoliiags,

20. Mortazavian, S.M., H.R. Nikkhah, F.A. Hassani, M. Sharif-al-hosseini, M. Taheri and M. Mahlooji.
2014. GGE-biplot and AMMI analysis of barley genotypes across different environment in iran.
Journal of Agricaltural Science Technology, 16(3): 609-622.

21. Perkins, J.M. and J.L. inks. 1971. Environments and genotype environment components of variability
I11. multiple lines and crosses. Heredity, 23(3): 339-356.

22.Rad, M.N., M.A. Kadri, M. Rafii, H.Z. Jaafar, M.R. Naghavi and F. Ahmadi. 2013. Genotype
environment interaction by AMMI and GGE biplot analysis in three consecutive generations of wheat
(Triticum aestivum L.) under normal and drought stress conditions. Australian Journal of Crop
Science, 7(7): 956-961.

23.Ramzi, E., A. Asghari, O. Sofalian, A. Mehraban and A. Ebadi. 2021. Evaluation of grain yield
stability and genotype-environment interaction of barley promising lines in warm and humid regions
of the country. Journal of Crop Breeding, 12(36): 57-65 (In Persian).

24, Solonechnyi, P., N. Vasko, A. Naumov, O. Solonechnaya, O. Vazhenina, O. Bondareva, and Y.
Logvinenko. 2015. GGE biplot analysis of genotype by environment interaction of spring barley
varieties. Zemdirbyste, 102(4): 431-436.

25. Taheripourfard, Z.S., A. lzadi-darbandi, H. Ghazvini, M. Ebrahimi, S.M. Mortazavian and M.
Abdipour. 2017. Identifying superior barley (Hordeum vulgare L.) genotypes using GGE-biplot
across warm and moderate environments under irrigated conditions in iran. Crop Breeding Journal,
7(2): 23-35 (In Persian).

26. Vaezi, B., A. Pour-aboughadareh, R. Mohammadi, M. Armion, A. Mehraban, T. Hossein-pour and M.
Dorri. 2017. GGE Biplot and AMMI analysis of barley yield performance in iran. Cereral Research
Communications, 45(3): 500-511.

27.Xu, N.Y., M. Fok, G.W. Zhang, J. Li and Z.G. Zhou. 2013. The application of GGE biplot analysis
for evaluating test locations and mega-environment investigation of cotton regional trials. Journal of
Integrative Agriculture, 13(9): 1921-1933.

28.Yan, W., J.A. Fregeau-reid, D. Pageau, R.A. Martin, J.W. Mitchell fetch, M. Etienne, J. Rowsell, P.
Scott, M. Price, B. Dehann, A. Cummiskey, J. Lajeunesse, J. Durand and E. Sparry. 2010. Identifying
essential test locations for oat breeding in eastern canada. Crop Science, 50: 504-515.

29.Yan, W., L.A. Hunt, Q. Sheng and Z. Szlavnics. 2000. Cultivar evaluation and mega-environment
investigations based on the GGE biplot. Crop science, 40(3): 597-605.

30.Yan, W. and M.S. Kang. 2003. GGE biplot analysis: A graphical tool for breeders, geneticists and
agronomists. CRC Press Inc, Boca Raton, USA. 271 pp.

31.Yan, W., M.S. Kang, B. Ma, S. Woods and P.L. Cornelius. 2007. GGE biplot vs. AMMI analysis of
genotype-by-environment data. Crop Science, 47(2): 643-655.

32.Yan, W. and N.A. Tinker. 2006. Biplot analysis of multi-environment trial data: principles and
applications. Canadian Journal of Plant Science, 86(3): 623-645.


http://dx.doi.org/10.52547/jcb.13.40.162
https://jcb.sanru.ac.ir/article-1-1262-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

[ DOI: 10.52547/jch.13.40.162 |

Journal of Crop Breeding Vol. 13, N0 40, WInter 2022 .......cuiiiitiuinitiit ittt et e e et ie e 172

Identification of Irrigated Barley Genotypes with High and Stable Grain Yield in
Warm Regions of Iran

Ali Barati', Hassan Zali®, Alireza Pour-Aboughadareh®, Ahmad Gholipour®, Shirali
Koohkan®, Kamal Shahbazi Homounlo®, Akbar Marzoghiyan’, Mehdi Jabbari®, Omid
Poodineh® and Masoumeh Kheirgoo™

1- Assistant Professor, Seed and Plant Improvement Institute, Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran, (Corresponding author: barati32@yahoo.com)

2 and 8- Assistant Professor and Researcher, Crop and Horticultural Science Research Department, Fars Agricultural
and Natural Resources Research and Education Center, Agricultural Research, Education and Extension Organization
(AREEOQ), Darab, Iran
3- Assistant Professor, Seed and Plant Improvement Institute, Agricultural Research, Education and Extension
Organization (AREEO), Karaj, Iran
4 and 10- Researcher Crop and Horticultural Science Research Department, Golestan Agricultural and Natural
Resources Research and Education Center, Agricultural Research, Education and Extension Organization (AREEO),
Gonbad, Iran
5 and 9- Assistant Professor and Researcher, Crop and Horticultural Science Research Department, Sistan
Agricultural and Natural Resources Research and Education Center, Agricultural Research, Education and Extension
Organization (AREEO), Zabol, Iran
6- Instructor., Crop and Horticultural Science Research Department, Ardabil Agricultural and Natural Resources
Research and Education Center, Agricultural Research, Education and Extension Organization (AREEO), Moghan,
Iran
7- Assistant Professor Crop and Horticultural Science Research Department, Khuzestan Agricultural and Natural
Resources Research and Education Center, Agricultural Research, Education and Extension Organization (AREEO),
Ahvaz, Iran
Received: 17 May, 2021 Accepted: 18 September, 2021

Extended Abstract

Introduction and Objective: Due to abundance of non-living and living stresses in warm region,
identification of barley genotypes with high and stable yield is one of the main goals of barley breeding
programs in this region.

Materials and Methods: 17 barley promising genotypes along with two check varieties were evaluated
in five the Agricultural Research Stations including Ahvaz, Darab, Zabol, Gonbad, and Moghan during
two consecutive cropping seasons (2018-2020). GGE biplot analysis was used for identifying the high
yielding and stable genotypes across test environments.

Results: Combined analysis of variance for grain yield data indicated a significant effect for locations,
genotypes and year x location. Genotype X location and year x location x genotype. Mean comparison
showed that G1, G2, G4, G5, G10, G12, G16 and G19 had high yield than other genotypes and can be
considered. Grain yield stability of these genotypes were investigated for identifying of high yielding and
stable genotypes across test environments. GGE Biplot analysis revealed that the first two components
accounted for 36.76% and 16.68% of the total gain yield variation, respectively. Thus these two
components can be used for explanation of grain yield of genotypes. In this study, two mega-
environments were identified in warm regions of Iran. Accordingly, the first mega-environment included
of the first and second year of Ahvaz and Zabol. G19 with 5114 kg/h was identified as superior genotype
of this environment. The second mega-environment comprised of the the first and second year of Darab
and Gonbad. G5 with 5155kg/h was identified as superior genotype of this environment. The first and
second year of Moghan was located on the border between two mega environments. G3, G6, G8, G9,
G14, G17 and G18 were not placed in none of the mega environments and were not suitable for
cultivation in investigated environments. The vector view of ideal genotypes revealed that G4 and G5 are
placed close to the ideal genotype, are most desirable than the other genotypes. The vector view of GGE
biplot indicated discriminating and representative environments (first and second year of moghan) are
good environments for selecting generally adapted genotypes.

Conclusion: In general, results indicated that genotypes G5 and G19 were identified as ideal barley
genotypes for warm regions in north and south parts of Iran, respectively.

Keywords: Adaptability, GGE biplot, Stability analysis
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