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Table 3. Analysis of variancefor 20 barley genotypes in 8 environment using AMMI methods

X i Jolite gl Oolape §g0oe Moy Slayye (5:She Olagyo g0 @il axp 5 glie
bxe

AJ¥V** Y[V ¥Va/Y TS ]

F/VY** /EYA YA/ Q g

YA/ A** FY/YAY YeY/o % ey

AN V¥a/y VY b X cuigi}

Y&/FY VIVY* sy Yo IPCAL

1a/03 Y/oy** VNS Ya/\ Yy IPCA2

YE/ Y Yizadd J3A o-Iv Ad o1ileusly

AV ARRYA Y. oles!

P (\‘5\‘\') Cawl ol ui‘:)l)'f O&o BVCS RS )).Qa.c
oSy snas i cladss pl o blae,dl gyl sxe
il oo oo Sl & adllas 350 (slagedsiy Cglite
e ot b e 2 )0 bowis) upe om
15 e AMMI T Joo L 556 2 s

(85 ¥ Jgl)

oy ) Jless] g 53 5l5 gxe

Ay 55 dasmo sy (Lol 31 (53 alie oo
Eaeoma LEIY 9 /N JAYIY by bame X iy Joliie
e 31 5 AMMI s 4356 5 15 (55 5 Clayo
5 45 Syui S o g oz &0 |y b X i
ang |y Jlie Bl JS s I ZP0NY Jgl adge
dy90 33 (63b) Gladss gl bwly ek ;3 (A) Kdges 0
5 b csliasls (535 5t Losen X i Hliza 51 30


http://dx.doi.org/10.29252/jcb.9.24.144
http://jcb.sanru.ac.ir/article-1-936-fa.html

VY WAS o) IVF 0l /ot Jo /2ly; LS ol anliciangs,

o 290 slase 13 (e 53 () Loy 3, Slas JJAMMI Jo (635l 5 polio ¥ Jgao
Table 4. Estimated value of AMMI model from genotypes yield (ton.h™Y) in environments

A by Y o 5 by 0 s ¥ Ly Y Lo Y Lo \ by &lass] el
/205 VAN ¥/00¥ Y/5¥ Y/vavy ¥/AYE ¥/Yvo Y/AYY Gl
Y/A-¥ ¥/A¥ ¥/-qA Yy \Ivas /sy Y/AYQ A7AARY G2
¥/ INAYax ¥/50) Y/ Y/yay iani ¥/vEY YIVYY G3
YIVY oy ¥/554 YIvYY aIYvY o/sov ¥/FV YIVAD G4
¥/\5 o/vyy ¥/0¥0 Y/YVo ¥/05Y o/x-y ¥/FAY Y/A-§ G5
¥IYVY AR A7AARY \ARY Y/ASA o/vos AR y/sva G6
A/AREY INAfQ! YINS Y/a\yY Y/sVY ¥/eev \7ARAS Y/¥EA G7
Y/¥VY ¥/vY FIVEY \vRivd Y/AYA AV ¥/-ov AARN G8
Y/o-A ¥/YYo YIYAS Y.y \vial INARYY ¥/ A \ira! G9
¥/5aY Niatd f/voy Y/vvY \vial ¥/5.y ¥/514 A7AWN G10
Y/avs o/+aA ¥/¥00 Y.y AR ¥/AVY ¥/vas Y/SVE Gi11
¥/FEY oY ¥/VAY \VAY 4 YISy ¥/¥50 F/FYY YIVEN G12
AVANVS ANYY o/-ay Y/IAY Y/-¥y slovs F/EFY YIAYY G13
Y/o-Y ¥/vaa ¥/+Ad Y/500 aloy ¥/vYs AAYSS Y/¥S¥ Gl4
YIS o/ -ay f/¥ay \VANN ¥/\s5 INARNY AARYY YISYA G15
¥/.5 oy ¥/ .Y YIYYY AV/3RY ¥/IAYS y/ava YI¥YD G16
Y/avs oNYY ¥/+AY Y/ARE ¥/£Y0 ¥/ovY ¥/YVD y/ava G17
Y/SAE ¥/ar¥ £/YAA Y/A0A ¥/YAL of-5Y ¥/YOA Y/oss G18
Y/AAd NE% A7ARRY YIVSE ¥/avy Y/yvy AR AN G19
/Y NATZ") \7AnNs Y/\Yo ¥/AYO ¥/5F) ¥/oq YIAS G20

[ Downloaded from jcb.sanru.ac.ir on 2025-11-09 |

[ DOI: 10.29252/jch.9.24.144 ]

Lo o sl AMMI gl sl Jlgs -0 Jgss

Tabless. Four primary selective of AMMI for per environment
¥ Y Y

) e
G13 G20 G10 Gl E1l
G5 G20 G10 Gl E2
G8 G3 G4 G13 E3
G20 G19 G4 G14 E4
G6 G3 Gl G13 E5
Gl G3 G4 G13 E6
G20 G12 G10 Gl E7
G20 G12 G10 Gl E8

295 Jolo glas iz g3 e b Glales] S5
GGE y AMMI (sla by, awslie youss (%) o 5 @99
olaBll g eges )55l L (lacys il
ous e gllbows o byl alb o Sae bl 5 1)
2,5
AMMI &Yy 5L 4 525

Sl Jbges 5 sladss @S by 5l sl L
iz pB)l (olaidly (e 5 (25595) slaghs)l b))
i ) JSE (Y 5\ b JSa) A5 pbol labases 4y
lojlzal ololy 48 am> e olis |, AMMI | &3l
o dbgrye GSke Jlie ) bplSe 5 bouis
L3 g9y p & GL7 g G14 GB (slousiss; canl ond
ol T 5 51 wloss a8ly (Linloj] JS (Solie) (s3905
@ oS pcady) (bl lie STy phges
Gl 35l Sosp IPCA 1= 0 b 4l m bl b
ooy pelel cpl 3 (V) 28l oo 35 Jlite 1 (o oS
615 Gl14 G12 G111 B9 G8 G6 G5 G3 G2
SssS IPCA 1 s L G20 , GI8 (G17 G16
b G20 cwigj le gl jl g dls 1) Jlie 31 oy yiaS
oy J5 ke 1 5VL 5, Skes 5 So 5 IPCA 1
L G19 5 G7 slacwiys 45 s o3 onylal
Aulb oul 2Sles (1l 5 b 9 Sy IPCA 1

P bowe) sdd uie 2,Sles )0 GlX edgioe
ot B2 o S 5 o5 YIYYA B YAYY  EL lame
b SIOYS oy B3 Lyme LS 55 o VAT 5 F/VVD
2 o8 VAL A/OY o B4 o LS jo 5 Y/YVY
Lo S 3 o5 YIYSE B YIMY oy BB Lses oS
ont E7 Lo oS 5 o5 YIFYA b 0/-2) y E6
b F/ADS oy EB e S ,5 o5 FIVY b 0/)AY
plie bl 5 (F Jgia) g JSa o o5 Y/FVY
5 lbewgs Jsl OBl ke AMMI I o1d o b
ool ol el ok ) D Jgte > laome Cutin
b gy G20 (g dapne b Gl quig)
5 G3 bcwip] dame Jloz 3 G10 5 G13 slacwiy;
Shoss) g e 93 )0 G12 Cig daee 4w > G4
oz g bma S5 3 ks G19 4 G14 G8 G6 G5
391 eyt Sy50 slolaes (sl AMMI I gl Ul
15 s G19 5 G14 G8 (G « G5 (slaiuis} o
» oyl ol pegad (B Sk b S
55Skes Gl gy b 1 ol 005 Lbyms slalSio
B4 5 B3 (bolome ou blae plas 2 1) Job LB
slolae o bl plad )3 55 G20 Guig 5 cush
Ll > doets oyl wcels |, oYl 5 Sles E6 4 E5 E3

Sygo 2 Cul (e g ol odel Canday pils iolesl


http://dx.doi.org/10.29252/jcb.9.24.144
http://jcb.sanru.ac.ir/article-1-936-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-09 |

[ DOI: 10.29252/jch.9.24.144 ]

YFA il (Lol 314500 il ealil b g (slacaigss ails 5,Slas j baore X gy Jilie 31 )y

Sss8 IPCA 2 5 IPCA 1 ,0lis L G20 4 G18 G17
Iy Jolo 31 oy jieS g disld )8 laisee joomo 4y U055
5 G7 GL clacuig] pod 09)5 o b ol b
LByl g ux3 )5 1,8 Lae IPCA 2 4 IPCA 1L GI10
095 ;» Gl9 Cuwy; b asdls @es lub
4 «Syj g oo IPCA 2 5 cuso IPCA 11 glaBlas
39 51 olubl (iSly 5 €85 )18 098 S > 2l
a2 & glasb o Gl gy (8,5 1,8 bbb ol
gy opl a8 Caol ol odimd i ol odils #8ly Jaie
ol 1y sl 5 Slae ainlojl slalosrs 51 S aun o
2 e ol 0,8l i aloly oS g yebdy sl 03l
039 S ;3 p,SekS AVY U YYEY l Cilisee slalae

5l G13 s G4 clacuig; Log hie g Syp Jlise
#1610 5 GL slacuss) o 2ils Sy g cuto Jlite
0 JKs) wzalb ol o Sles ke 5 o Jilite
Loyd PO Laos lite 51 adlge (pragd 5 culgl Mgl
g b (¥ JS8) A8 o0 4y |y blize S bl S S)
5 Byl sauog)S blite 3l pgd 9 Jol (slaadse ol 4
ol sz S5 5585 gvatns 03,5 F & b
G19 Gl4 G4 ksl by om boks Jlail 5
louis] oyedpel sumdslis G13 4 G16 G7
P Besgl crih b i Jobd syl ool Ao
Jol 095 (1) siwn tolojl lalame jl pdm b don

) G15 G12 G11 GY G8 G6 G5 G3 slacuiss
E3
1.0 A
G13
G4
5 1 GE
D GDH. EB
s 3
: f E4 G%ﬁ?nﬁ
=i ES E
G2 811
D _ . b -
G1a G17
1 @20—
G1
(A %1&1
\ G7 £y
G519
Q E8
: 3.0 35 44 45 50 5.5

SR P S

b A > 2 gy Ve Ly AMMIT Jae ) oy )3 o)l (sl 5:0Le 5 blite 51 adlga (gl ) Juols sl =) JSU3
Figure 1. Biplot caused primery component of interaction effect and cultivar meansin AMMI | model for 20 barley
genotypes in 8 environment
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Abstract

For assessment of genotype x environment (G x E) interaction effects and determination of
the most sustainable genotypes 20 barely lines were analyzed in at eight different experimental
field stations. The experiments were performed based on Randomized Complete Block Design
(RCBD) with three replicates. Grain yield was obtained and the results of the combined analysis
of variance revealed genotype, environment and genot){]pe X environment interaction effects
were hi Ehly significant. Geno%p&s yield means showed that the G1, G13 and G4 genotypes had
the highest grain yield. AMMI model analysis was used to determine the magnitude and
significance of the genotype x environments interactions and divided GXE interaction to two
principle components that explained 46/48% and 19/52% of interaction effects respectively and
residuals. Based on biplot and AMMI analysis G, G genotypes were selected as candidate's lines
with both best performance and grain yield sustainability. The environment E5 with high IPCA
1 and low IPCA 2 had the hiﬂhest effect on determination of genotypes. The genotype G20 was
selected as candidate line with high grain yield performance and stability.
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