2 WA ltnoj Y+ ol [ Jlo /o]y LS 3ol daliiing,

T dlamey g 0Bl il 3,5Mo gl g Lausee 5 Cuigi Julike 51 asllae

T o Al o " gilaas lalus o)W Seu Az,
Al s @S 25l eodhl oljT oSy lutils 5 15)] Ll ) il ¥ )
(mostafavi @Kiau.ac.ir : Jggme otk ) ¢l pl «z)S @S dnly (oMol 33T oKty jlutils =¥
SEISINE 1 bl )b /YA 2l g b

LXV.CY
T 00 95 pdy 0 (dild 5 Slos Wl 51 Bliseo ol Ja..llf..;}qud”'?‘olé)l M‘a&cw;gwﬂ%km»ﬁw
o Sl b B 55 (o2 290 PB,1 MBS 5158 (o1 290 T g 3l el s (g5 Jolid dhaie
&lp b 5 Cigi ilie ST a5 35 i gl S byl g CudS VAT AY el); Jlw 5 S5 aw b dslas
Sl il ciuimo (p3lfy ol (s lanly s syl byl (5l oy pslite & waailicge Sf3 i Wl 3,Slos
ol ool i85 )15 sl 590 OlaedS upd 5l 8)bol 9 F g () Ol Gapd Sy IV IgeST ASgud
12555 52 Pl palr 1 S (6 bt (50 51 g cewlio (63, Sas Gyl3 5 9 (FeSle s pai 0B gecme p3 adg,
099y ol bl Dg0d agi 1y odld Ol s 1 awoyd AY/0 € &ild 3 Slos Cduo (5159 415 3590 GGE biplot 413905 15399
39205 9 0wy pBY) (hlie 53 idgr 5l g 4ild 3,8es o b Sy1d ©pad g 295 (B S5 il @Bl i
Pl NS i Jano il 90 A1 g1 D90 bl Aild 3 Sles Clio U alaly 45 .dgs JID 55 41 (6 5eS (Il g 3 Sles
L ,a@)' daxs oSSl s @ 093 AZYCY BYLRETY) ,M:IS 9 T 4)‘”.«0 Jols 09 -Ia.g;:o).g‘ 9 N> g C)S Jol Js‘ Lo
a8 5l 5l g Eakw (ZyS (S lao W 001D il s pil (p gk D92 0310 (sl 358 43 1y (g i GYU 5, Sles

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

291 513,95 51 P8 Gl (11 (6 b ued

GGE biplot (yig; chausxo 9 cuigis e yi1 causo pl 1 galS slaojly

3ySdas (gl 5 Sl 1YL 5 Slos A5 e &8 Al
Bl )l3)95 2 5 sy

Ay &S 29 o BMb] ) byl dsgeome 4y lare
iyl (S sl amd o )3 b con 1) olS ges
s s Lne,lan qgjd Jools o T slgo « S5 3os
Sl e dlonl e (0 1) Jlidgs & baype lyuss
Ol a4y S ol j baoe 9 iy lite
b g gy Jolite 151.(0) 1l oo Lo )3 29290
53 d9ake Sl (Falite slaby) sl eel 35 4
S (Sinen (S S ggd9e cnl D98 e plalS
)_" 4s @LO) ol g D?‘”LSA S guro ULJ uLf..\.o.S C)’Lo‘
PLE dogi 9 (i3S il b e 5 g it
S e WS i SS Sl g dalge JSia L) 5l
oly 93 Ll v S b e g Cuig} bilate 51 aS Sloj (VYY)
s 290 Blie mand Jsl 3,03 3929 )] drwgs
oyad 655k L pB)l & (Ken g ySasS (Aly
Eawg ()85l aaly b )l ool pgd g Lgds cudS ol 4o
Jloss) 5] 3905 S ilises 3blis 5o 1, LT olozy a5
sy 4o 4 Canlio ()5l 9 YU il 5 Slas |y B
lale s )0 pLE )1 b5l (YO) diws  Jase Lol
oS LSl a8 g (b glases 4wl il
5 Aib Al 2 g Lalase 51 S ya (gl plB)) i

. > FS - ‘ o

Sg—ed paSde 3929 g0 3 1) b ol (gt e
(V)

Aoddo

EME o yintes 5 So (Hordeumwulgare L.) o
Ol 3y S e (it paS ) oS 0BL o0
Hial als ghyls Japame opl sl s olaid] 595 4
aeld (5035 45 ()b &y 0391 (o (soulBl B3l
Dga g0 0103 olS pl > cuiS

3 S 48 (I 250 I3l Jpano 15 Ll
ol 3ok 5l il e Y g ame g pge Cilaal
Slon g ol s as bl ;5 39 0 pll 4ild 5 Slas
M8 8B cod ) Jpame Mg Ao 5 wdl oo it
2 e Sl 3] (S gaame 85 () Sl n
(YY) 28lior sslias

e Slegdge Sl (S o)lgen lase g iy lite I
) 039 uLu uKJ—“S C)A_.ol A >45 Dy50 g 0SS
5 95 Jmlite 51 ko p lae 4 (g30mt0 s by,
3PS 5 oS ool o slatiiy sl £l 35910 5 Las
45 gy Lol szl oo o3lizl BB ools LTy o e
g a2led 0yl JolS pokar 1) lae g iy e 1 g
Cowl odiis gl join wil i 38155 3)50 ;500 B )b
Luis) Gglite Jodll pSe bazmo 5 Guigsy Jlie 51 .(Y)
o=l e I bze &S (gyekay il o calidre glalasrs )
O 2Shes Sglis L Loy 45) )3 S (giae 4 )
351 alST (1) aiil o cilises (clalaimo )3 bbeiss)
S o S Sl 5 Mo &y lagme 5 (i ilize
g 039—ed Sy A2yl g CBd L bl p LS
oy 3,0 (slalame 1 K3 5 sl |y (ol

1- Mega-environment


http://jcb.sanru.ac.ir/article-1-400-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

9 gy Jlite Jl adlae L ) Ken 5 (5)laasDS
oS Wy s s, S0kl lasles S oI5 Ay 45 Laee
wy 4 b boGoig) bl Pl quis) e

20 4 |y oy J§ Glupe ggemme Sl prew i
() s o olaisl

ez 3 L1 08, 00 gladlas 5 e g (sl
et GGE biplot bg, 5l oslizl b 5 o)) 4ilaie
Sk ol 5 pB)l balaes pl (13905 (acdie
(MA) B398 iz 45) (pogad ) 5le 5 (soges

ke g gy Jlite fl addlas pob 300 5l San
#1503 (pogad g (p9es )l o g 92 P8
b (g g podlS (jlind iz @ )F) ilieo bl )
Byl 5 Slae Jueilty dunlia o VYAYRY el L
g calisee

W9 9 3190

@S Jols adhaie gy 3 g2 08y 03 B nl
2ol lSol 7yl LB > paiin 5 poublS iz yu ol
dy90 5 CulS WWAYAY el); Jlo )0 )1,S0 dw b o Bolas
@) ¥ Jold calojl ©F 1o 09 LSy 3ble 48
dle S 45 g o Ole T alols @ g o ¥ Jsbo
Sygo 4y CadS A oltw] lawy candy ¢ 51 4l 5, Slee
45 Slilos A5 plogl Jgltto oo & o)l 5 4ty 9 52
Culls Ollos g 39 (259,18 9 S @b Jold (g
g5 9 by Jad Job > 085 plxl s ©jge 4
o 290 pByl B plxl e yob 4 (o) Slles
oilly Goyes pal g ol F GE5 Jald
il Slasuie g cpywl 5 55 w2)) (ISl
el s pldhee 2ys 9 Job Jols Hlalej] sl
el 035 BL1Y g 13 by s

JoS g ey edlital 3)90 (ilal slas,
i)l g0l daodly g Jloy 5l luedsl 51 e Wmosls
85 pbdl gl wib)ly (en (oep lp
38es (gly Jlo sz gloodly (59) Sye uilly 4525
W) fl?o‘ aily

wps Slee p opiie SO lub @i slahy,
(V) H9d gy ) o)l (ibly oslel Juldb i)y
lub o)lel (YF) oy By 0 rsVlgeST ylk o)le]
oslly (F) Sl g i B gy )3 Sl o
(VF) o9y e ilisly 9 (V0) i 9 o) e 01922
GGE biplot oysie i hgy 5l cpiomed L0 dulxe
sgaie 4 038 ol Lo olub (wp Gl
5 SAS (Ver. 9.1) cla il 5 ol (s)lel @ jou
15 oolizul GenStat (Ver. 12)

Sl > plB)l by 3 Sloe (g)l0L 5 oo 9 i) bilie I asdllas

osloly 40 o (ke 0 puiie ST (sla by alex ]
Ik oy S VST s 5 i
2y pb ) S g o (e 950 Sl oy 9 Ao

wilbly s Jed j Jolie olel sla by, (B
duglio oo b 1) (s 90y 5 (hol sloadlye 4 435
Cua P slagbyy by cul ams L B dges
(A) 2l e baome dix gloodls 4 350

9 iz (b)) S e Sl IRl Ml )
bl oo bl Jlite S1 g lalaes Bl (595Ul Gl pounis
e 93 glojen Jl8) Ll g (SBLS il Sl
ey Jopls bawgi Sl oyl Gl gy cnl Sl
ol 4o cax ol cuslie (KBS 39y 9 (V) 20,5
OV A) 18 By piie plo bawg OLj e L
» S (CXE) b 5 i) Jlite S 5 (C) oy
Sbygsh wumd o lis GBE jpar 1) Wl ggerme
g ygSh ol il pB S 5 et
ool 50 5 ead 59l GGE hiplot s, bws (Su81S
o3 isled (euler Gjpar babame ma g pB)l o (29,
eg)S Jho (ul 38 4 pastie (Shg (VVVF) Lo e
Cyguay g Llodgy poliio jld, (gl &S ol Slalaocs
b baoo pliS” )3 o8 S wles asuiie Slg5 oo (SSIS
al J13y95 52 65V Jouliy Sl 09,5 15

YVl e oy 00 3 Sdas (s)lul sk 5 U
3590 GGE biplot 5 (90,5 (g, 5l ool b Laes
D9y 51 odel Cowds gl &8 winly L5 g ks I8 oy
oyt iz gy b VL il July g &)l pl (e 5
(V) 3,l> GGE biplot

2 e P85 WA b pp b sesl y asly
sl Jse 5l eolawl b sl J dw cde &y S0 Hle>
syl July 5 Oolapl g iy 5 b (S )S)
sl el Glcwigy plye 4l opl s phluaS ol
(TF) 2led (Byme halejl 2,90 (S o

Sl eopp Saa L sladlas )5 )Se 5 55551
b e e dald pB)l 5 isusel Y VA 5 Sles
T S Y
sbep¥ g odlatul July 5 Colapl g sy 5 (b
(V) w3905 pazeie 3)Skes (g5l s 5l 1) cuslio

b jod 2 pB) (G0l (pp b GlSen 5 035 5
obis Jlo 93 (b oy iz )bl slagsdyy I esli]
5,Sles 5l | EC86-10 5 EC88-07 55, a5 siols
(YY) 81,55 5 sy

P 5P (rpp o pglale 4 )Sen 5 03lj e S
Nz g opsie ST gy (pAE s Sdes w3 Bble
I8 eolitul 550 ails 3 Sas (glaodly &30 (sly 1) 6 pusio
OgaisShy g (b (gm)S) o ps o5 a3l ly g 200>
Olke a4y b (@Yl (Sten July 5 byl o)lel
V) 3yl 5 Slae laosls


http://jcb.sanru.ac.ir/article-1-400-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-16 ]

Vo)

WA ltoj Y+ ol [ Jlo /o]y aLS 3ol daliing,

‘)AAJ[A)T dl);l dlﬁd‘s‘“ LfL_‘al)o Slasin =) Jﬁ‘\?

Table 1. Geographical charastictics for trial Iocatlons
Kash

araq Birjand Shiraz Sanandgj
Latitude 3550 N 35 24 N 32°89'N 29° 61N 35 19'N
Longittute 51° 00 E 58.46° E 59.24° E 52.53"E 46°59' E
Elevation (m) 1360 1065 1503 1531 1852
d‘-‘%}.’.\j 1)) AN 9 u_lé_cb ]a.u;y & ladllo ) wug &Uu

I e g iy blite Sl 55 ab plovl g aid iy
T oy S HlKer 5 SIS Glalllas o (YY) >
plod yd baue X gy blise Sl 35 b plosl &) SoP)
O b e gl a3 IS e bayislej
Gl Hy gixe lazme g g blate il ST Slej winyS
() 2l goi (BB (2l a2 3 )Slas polalyy Sl

290 PB)l &3 U5 S pe (pib)ly 4o il
Sl ogsg e bB coles aild 3 Sae s 51wy p
Jole ol b o gne g I3 de i e g 08y e
S b o Sl il plBy) s a8 ey o ol
Ot (SHle 4 Cwl 09 Golite Sod K6 4 56
Ly calisto gl Ko 13wy dyg0 plB)l oy 3 Sles
(Y Jods) ol aslys Slus

cilizs glalases )3 g pB) il 5 Slos 850 (ib)ly w328 s Y Jgio
Table 2. Combine analysis of variance for kernel yield in barley varieties.
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Table 3. Stability parameters for barley kernel yield
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Figure 1. Biplot graph for barley kernel yield. The horizontal axis represents the genotype main effects and vertical axis represents genotype by environment

interaction effect. a Genotypes and locations position with location average for varieties ranking base yield average and stability. b- Polygone view for

investigation of varieties response to locations. c- Location vector for determination of location relationshipe. d- Determination of mega-environments.
Varieties display with letters and number as below: G1: Gorgan4, G2: Rayhan, G3: Kavir, G4: Nosrat, G5: Nimrooz, G6: Valfajr, G7: Makuei, G8: Zarjou, G8:

Gorgan, G9: Gorgan, G10: Strain.
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Figure 1. (Continue). Bilpot graph for barley kernel yield in five locations. e- Varieties ranking base ideal genotypes. f- Location ranking base ideal
7 83: Kavir, G4: Nosrat, G5: Nimrooz, G6: (\;/

environment. Varieties display with letters and number as below: G1: Gorgan4, G2: Rayhan,

G8: Zarjou, G8: Gorgan, G9: Gorgan, G10: Strain.
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Abstract

In order to determine the stability and reaction of barley genotypes in different climatic conditions,
grain yield of ten barley cultivars were evaluated in five locations. Studied areas were Kargj, Birjand,
Kashmar, Sanandg and Shiraz. The experiment conducted in a randomized complete block designs
with three replications in 2013-2014. Genotype by environment interaction effect was significant for
grain yield. To investigate the stability of the cultivars, stability parameters including environmental
variance, Shukla stability variance, Wricke ecovalence, Lin and Bains coefficient variation and the
variation coefficient stability parameter were assessed. According to these methods, Nosrat, Makuei
and Gorgan cultivars with optimum performance were more stable than other genotypes. GGE - biplot
graph in grain yield explained 91.54 percent of variations. According to GGE — biplot method Strain,
Gorgan, Kavir and Nosrat had the high mean values of grain yield and stability. In contrast, Rayhan
and Zarjou had the low mean values of grain yield and stability. For grain yield, studied locations
divided to two mega-environments. The first mega-environment was Karg and Birjand and the
second mega-environment was Shiraz, Sanandg and Kashmar. The second mega-environment
regarded as the best mega-environment because of more number of varieties in with high grain yield.
Kargj, Sanandg] and Shiraz had the most discrimination power in genotype recognition.
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