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Table 1.AMMI analysis of grain yield in 100 genotypes over 4 environments
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Table 2. Genotype-environment interaction parameter for genotypesin AMMI2 model
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Table 3. The effect of genotype on environmental parameters in the model AMMI2 for the environment
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Table 4. Eigen values and principal component values of GE for genotypesin AMMI2 model

Jolize 6T Lol claadge IPC1 IPC2 IPC3 Jolize 6T Lol sloadge IPC1 IPC2 IPC3

dadiia ddy) Ao AFF/) ) YYV/A dadiia ddy) Ao AR/ ) AYV/A

alge il )ly (e Aoy 28 av/vF Ve baddge iy (oreos doy> o8]\ ay/vs Ve
w59 w595

\ -IVY -+/¥¥s -+ IYAY YV -\ N -1\oY

Y A -y -+/¥¥0 YA -I5+a VISAY o[Y

Y -I¥YA —/-as /¥ Y4 -/\$ VYYD AR

i -IAYA —IY\A /ey Y. VIvos -V -IyYY

) -[D¥Y o[oxY -+ IVA 3 ARY o/+¥) o[oAY

5 —-1ay -/+00 NN ¥y AN -y ALY

Y -IVEY -I¥V -+ I¥Es v —/Ve¥ e[y o/

A —+/+¥D —[SA VAN vf /¥ -+ /¥Va i

q -I5VF —feey -+/\an o SAVYS -Is5 A

\. -I¥YVY —Iys¥ -+ /VFF T2 A -INs ALY

N -IV¥A AL -I50 0% -IVFY -+/+20 -/¥0%

Y -[+¥0 -IV¥D AT YA VIYYE -/yay /YA

Y VAN -V AN ¥ Ve e[V A

i Y -Iyvoy -I¥vy ¥ V/+a0 YA AV

0 RN Ve o[e5Y £ -/¥OY RIAYA <IYAY

\# -IYYE RS o[-0 £y -+ IYSY -IYAY -+ /¥VY

W% Nitat —/+AD Y £y -+/\Y¥ YR -+ /Yas

A INe¥ Niial -+ /¥R £F -+ IVFA +f+0 -+/+Y0

14 -IYYY Y% -+ /¥YE o VAR 1YY A

Y. N4 1AV o[y A2 -o[-¥F I8 -+/YD

Y\ —/-¥ AL Yy Y -Io¥ -IV¥Y -Iv¥

Yy —-/aYd -Io¥s AT A -oIYYS Al ofevY

vy —/Y¥Y -IvYY R Ll A/ <0A RAYZ -+/-0Y

¥ —-/\ay —/¥ea R 72 o- 1Ay AN A

Yo —o[eYY -[-08 e o\ o /¥e¥ -+ [£VY %

vs RYANN -IAYY +/\VA oy -+ /¥50 -IvYY -V

[ Downloaded from jcb.sanru.ac.ir on 2025-11-04 |


http://jcb.sanru.ac.ir/article-1-696-en.html

Ad WD ok N ojladd /e Jlo /)5 LS Mol dslicags

bews sly AMM2 Jio )5 late ol il Lol sladdlie polie o dasein diy) polae —F Jado daldl
Table 4. Eigen values and principal component values of GE for genotypes in AMMI2 model
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Table 5. Eigen values and principal component values of GE in AMMI2 model for environments
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Fig 1. Biplot of mean yield and IPC1 for genotypes and environments. Continuous lines and dotted lines indicating

gen
IPC1=0, respectively

So05 IPC2 0060 1jla LA 5 0 D FF F+ i o)loss
L sbesis) olys 4 ke 1 5YL 5 Skes 5 00 4
oY IPC2 bl 3505 edly aeds YU o)l
GSile Ll YE 5 OA FO XF XY WYY OF o)l
MRl Jae (Y JS8) 29y g lame 4 (pogad
By e 3 gy hlite Gl jaskis 3 (ghbe
Ol i b e gms p oMl &S ond
2 AY) 28bioe g pB)l ogad )5l Sole cslul
2 358kes gBjl) (A) JhBer 5 S yined (w2
G S Jlo b o) Jlie 51 g Jlo 8 Sl (paS
e ol Ohgy jledlal bl el sy 9wl
Loy (g gg8 elel p 35 plye 5 038
djge piS (Mol glaacky 3 il plgsar Wil

55 1,5 oolital

cityges and environments cluster, respectively. Horizontal and vertical lines pass through mean yield and

cshol adlge (3093 plie pll p ladgs 435 @S

aw |y gl o See (550ke 4 (IPC2) Jlite 5
olesd (slacnY Jols Jgl 09,5 (V JS3) 2,5 S5 09,5
N FU DY FY DN DY Y AV VY FA VA VY AF &)
AA A & Y A Y AD S5 AY AY XY DY Y- Fo
¥A 50+ AF ¥V VO ¥F X5 F VY AY A A8 AY
oy cpg 09,5 g 3l | it IPC2 pslia & 13
A FF Fe XY XY A XAV AD YTV AY VY ojles
A VY AV Nee FO XY DAY NV FO & DAY DD
Y o V8 O &Y AY O OF FY OY ST OF SY AV Y-
09,5 L3y yauo & o3 IPC2 gyl oS e85y o )
FUFAFY 5 Y AN N AV ledola pY pow
oS ab Jols 1) A 9 AL VA AT SA ALY SA XD X


http://jcb.sanru.ac.ir/article-1-696-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-04 |

AY

WD ok N ojladd /e Jlo /)5 LS Mol dslicags

7
P 6
4 ELIL_-_},;
H ;'f
’-"“\ -
(e Bt
‘\___,' ,” 54
7 e
11 o
’ "'3
1
r T T T n 0
4 3 2 1 IPC2 O -1 -2 -3

Sls0g,S o o S g Atugy bolas nlacs 5 b} IPC 5 3,Shas ik poalis ) Juols 3 (sl ¥ S5
xSl bl J) iy 4 des (3908 5 (8] bglas 0 (i |y IPCopollis (slicsp oo 3 o3 slads 6 5| Jools
.M)KL;O IPC2=O 9 .)).ﬂo&
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Table 6. Stable parameters for genotypesin AMMI2 model

WD ok N ojladd /e Jlo /)5 LS Mol dslicags

AMMIZ Jso > bewigis sly il slojielll =7 Jouo

wi$;  SIPC, EV, wig;  SIPC, EV, s SIPC, EV, e SIPC, EV,
\ N DERRALY Yv +[A-5 [+eoY¥ oy VAN o[ NS va /o5 ofeee¥A
Y Biag feeed YA \/Yay RN oF vy ofeeeX¥ A+ <IVe0 NERRAYS
Y XD feee¥ 4 \EF RERAN I a0 AY4s efeveny A IS o[ee YA
¥ V.08 ofe e ¥Y Y. ¥/eeV JRERN A g <IYEN ofeeee¥ AY NS ofeeeN¥
o -Jovs NERRAYS \n) IY00 efeveny av NAard DERRAVN AY IYYO Jeenes
4 IYYY ofeeesy Y AN efeveny OA DAY efeveny AY +IVA- o[ee XA
v NING ofeeeY Yy <\YY efeene I <MY [+aYY AD 73 RN
A Ny . ¥ J¥Y-. DR ¢ 5. +[AMAA IR i 4 A IVsY o[eee¥
q [E\Y RS Yo RINYN ofeeeyy £\ +IYAY [+ ¥A AY RYZVAY ofeeeyd
\. <[¥AY NERERYN \¥d [62) ERRAN ¢ Y [5YD [eeay- M <ISAY ofeeeyy
) ARS NEZRRIN YV IYYY ofeees¥ sy - /aYy [++YA A VYV NERRyay
WY < IvV- o[eeeXD YA \ISYY JRRRE NS a3 AIVe0 JRER t4 Q- /DAY DR
WY JoAs NERRAYS e A [++e00 0 /Ay NERRA 7N Q) AN NERER
\F NN Jeens ¥. \VARRY ofevesY 55 VY. RN ay Ninrd NERERY
\O VoY NERRN ¥ ISYY [eee\Y Y <IN IRER t4 ay AN feeeey
\$ -/¥YY ofeeeey \at NG [eeeNe A +JVAY [+ee¥0 Q¥ -Ivas NN
% Nian NERERYN ¥y <YV feeney £ NINe2 IR 4 a0 AV NERERS
A NINZd NERRAYN ¥ IYOY ofeveny e +IYAD [+eeXY a5 - [5¥4 ofeeNy
\a o NERERYN Yo IYYY feeney 4 NINYS [oeeyy ay NISE NEREA ¢
Y. -/vay ofeeeYY \rd NAIN NERERS ¢ vy oI5y [++N0 aA ISVE NEREAN ¢
Yy < /¥y DERRRIN ¥V +IVAY ofeveye vy /vy ooy aa ey feeeey
Yy <[+AN NERRA LY ¥A -INOS NERR v¥ NiaYs fevees oo NI NERERLY
Yy IV feeeny ¥ VIYAA ofeeesN Yo V/FY RN
vf NI ofeeeye o- NAY2N ofeven¥ \74 [FVY ofeveny
Yo <[+AA . o) - IVYS ofeveyy 4 V50 ofee¥0
\td VALY o[eeNed ay /593 ofeveNs YA \ RS

25 J ol aineg)S ) ol s (0 JS) wad
& dg oyl 53 SIPC2 & cannd EV2 ol jy (glaies
S s S 5l clacusy b 5 FY g
b by aws ) g onl SIPC2 (lue &
P EVZ Lolol 1YY g g ety b bawgio g)lul
& I a8 begle gilul b slagss) b
oyles sl pY g Hlub slacwiss s SIPC2 olwly
Sk b slacais) b 3 BV2 ululpy YV 9 YY ¥
sa SIPC2 liay & Jb 5 S L5 lawgio

A58 sl LS lacesiy

EV2 (glul )bl (ululy lacuigs sladss a0

Clpads (6)lul Blod | glite aiwd ¥ oy ) laadss)
2 Boaigy gl EV2 jlade (p S L Jgl 09,5 5,8
G chalgis EV2 s b pgd 0,8 505 45 L
EV2 e otVl b oy 03,5 5 9y bawia 5
STy 4525 (P Jgax) b 485 Jla5 )3 095 o 5kl
b ebde Loy siuog)S @) L EV2 olul y oisis
Sk 53 ol Y (Somen Sy ey 4 SIPC2
D FF ojlods oY 0 pl 8Ly ol ol p bl o
wbolid il @l b slaws) A% 5 0 AT 00


http://jcb.sanru.ac.ir/article-1-696-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-04 |

2 5955 GRSy oS )y 5 oo X iy Blite Sl 4o

- 0.00140
0.00120
0.00100
0.00080

o~

=
0.00060
0.00040

0.00020

0.00000

bewe; sladses 40 5l Lol guls divg oo 4 bols [EV, (o)lul jiel)l 90, Sles 1 Sike (sl p bacasssy STy 0 IS

Figure 5. Genotypes scatter based on mean yield and EV 2. Continuous indicating genotypes cluster based EV2
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Abstract

The objectives of present study was anayzing genotype by environment (GE) interaction on
the grain yields of 97 promising bread wheat lines (Triticum aistivum L.) along with three
control varieties under salt stress and normal conditions using additive main effects and
multiplicative interaction (AMMI) model. The trials were conducted at four research locations
including Yazd and Mahan of Kerman (normal conditions) and Ardakan and Ekhtiarabad of
Kerman (salt stress conditions). Based on results of AMMI anaysis, main effect due to E and
GE interaction as well astwo first interaction principal components were found to be significant
(P <0.99). AMMI biplots were able to distinguish specific and widely-adapted genotypes, as
well as environments with high resolution. Lines 44, 50, 55, 83, 95 in compare with under
studied check varieties with the lowest contribution to GE interaction and highest mean yield
were introduced as the most stable genotypes, lines 26, 53, 67 and 79 were highly adapted to
normal conditions of Mahan and the lines including 14, 21, 32, 36, 45, 58 and 74 were highly
adapted to salt stress conditions of Kerman.
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