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using additive main effects and multiplicative interaction (AMMI)

Y oo \ L. )
Pldlde dl=5, 5 ol (5,885l

ol

- K4

5 phper kol 6T og, 3heslizal b (Triticum aestivum L.) o6 C.xf g3 el s Slas gl b5 ATAY L alIae .y 9.8 (i 8

FYYEPE (E)1T .00l 03 pole Ao AMMD) die s flisa 51

o) el (T Oge 9 (S S Tl ph 95 9 Jlu dw 93 O oS Cigi £ 410 3 hos (SiIl (gwyy gt 4
Ol 5 gl tugl olUI1S (53 59Lis™ ousTiild 33 174 B IFAA S Jlo 13 51 5T 4w 50 SBolad ol sdves gl 7 b LJB H
2D 318 hro Al 8 phos p Tusmo x Cwigi Bl P19 gl cdame S1 a5 310 OLS LSy il ylg 4 R S Wb 1
18 o 415 8 pKhos g ddlo guy ST 457 318 Gl (AMMI) 30,0 blite S19 gy e ol BT il sl 4 35 s
31 AMMI 515 iz 4o gums 3 Jmol SLaMb! 31 Slo3ped 08kl (Sl . &8 55 L35 30 3195 ga 4 s 430 9 039
ASV (3 pie8” oyiild L dsl § 395" chio o Sl pdy Ll 31 ol 3 .0 03lakl (ASV) (ool (Sl (b3 Lo
118 L 5998 ey N Al B ady (9 531l 995 9 Dgadl (gl Saeds (8 55 p 03k T bl » 9 0393 B (3 5 slb
o 5l (i 5 5 53 b s AU 085 o F I Olgie 4 3 08 9 0 FIL Olgie & cailio 412 3 los 392
90 Shos  fuiliy 3 Olo R (5313 120 3@ 19w 4 ool Cawd 4 glS wll g3 . Cubld 15 410 & Kot oy st 3 gl oy Lo
oy o0 o ) Canlio (B Ily Olgis 4 3l b 9 5195 (SRS, I ooliiwl & Khos (55l

(o S 3 g Golwl M Sb (ol Goll Wil dueme 9 i g3 Bl §TiguulsT Svellg

Al o Il 085 Al ()18 aa DL S gitens e WAY/ANA i b AAANAZICHIPREIT
Ol S sl gl o8R0 (g3,5LaS eaSails Ayl Ll )8 (g smmiils -

(608 431856) 01l DB Dol 5 sl p ke ezl e Ol Sl Agd Sy (65, LaS el LLslial =Y
(abdoshahi@gmail.com 5 S )

AR


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.4.5.6
https://agrobreedjournal.ir/article-1-26-en.html

[ Downloaded from agrobreedjournal.ir on 2025-11-05 ]

[ DOR: 20.1001.1.15625540.1393.16.4.5.6 ]

AT Olis 3 (P o )led (s 5ls om0l 51 (1) p e alans”

4 25 Jbe 3l S 5 sl 4 s Je (Gauch, 1992)
ol 03 5 Sl (Lol la adl o 4 o 5 L1
G5 i S5 s 5 i 55 ool O ST de
425 55 bl Sl edd 03ls DL (o5 4 Laes o
4 25 &M b .(Ebdon and Gauch, 2002) 53 5
Sl 51 S31E sl S (gl m il 3l &S
Aol Jie idas o 6yl Lasea js (i g5 Joline
Ao S Sl i 3 1y s 3 e 5 i
sadlas Gl ) e slals p s 0 S e s
4 A Comd Lame )3 G 35 e DI s
Yan and Kang, )-L{L;Arﬁ‘}c)}:.w;)‘}wli)‘j
Cgr o ,iie &S5 Slaws o5 Sy p o sdle (2003
Sl 5,0 Sl daemme 53 5 55 DN S g e
9 Ol do el gy 38 o o3lital 55
e e 5 G 55 ol Sl andles 6l S s
OT 31 ol SO gl 48 ois a5 odld
ol 3 oS ol o1y sl )l LSl e
ol e te ols che byl AL 5 Gl
N 52! sl 59, (Tarakanovas and Ruzgas, 2006)
(i .5,8 o |5 e3lizual 3 g0 odkes (5n 4 b
bawslas 53 gy ol Cal padels Je ol )
s s 4 o e s s Lo g, ple
oIl s el s Slas anlis b taleST (5 LT

Sl oS o sladie ple asis Gl
Sl oo r.a\,a (Ld ded g g 2 390 Slresls
Jlze 51 Cale 05,57 gy el s cps2
LSS sy ol 2o S % Lae 55 (55
gein L g an ) Lamme 5 Lo 55 SLLL)
&'y 2! s p s (Annicchiarico, 2002) &S o
38 o o1 ekl 550 5 Shes 3557 5 255 5 5
Q)M}JJJSLQ-G 3581 s il Jla gl
93 51,55 sl ol dales ol 5y Sl ealinal
L .(Crossa et al., 1990; Zobel et al., 1988) ! =

lasles slan il 580 5 byl SS sl Osls zals

Yvy

-

400

3 Sl Ol Comazr s S5 ol (gl p S
Sl S8 L (Sos 5 s adal, 0T Sy
G585 Oom Bl S,y Ol sla ) 5287 (o3l
2l e slags) (5Le 5T AuT 5 s Lass
B s dd gl oY LU s Cl el
s i e ) S T
Wl or (e O gLine Ll s 4 Lol 6,850
3Ll )3 g Joolse Sl () 2 5 () Sl AT
el 5 Ll e Lo > i 5 ol
Jole HUT cCalsbes gla 25 4 oo a5 55
(Kang, 1988) Lluy so Jsld= 4 1y Loses L LT

a3 4 e e 5> i 55 e 1 alS
Lo 35 Olejon (b3l 5358 0 (Kb & oo
Sl s Ul 5 e (GRS O 5 Sl 0
Tollennar and Lee, ) LU j s 500 slac s 65
Lsa\_“f sbes s Uy 4 :J§L..o sl (2002
Lalasue 5l g aels 535 Shee &b b 55 50
k;br.“_lél L lac i) CoiS b o GO
56145 ga Ol e o Cadibee L0 5 Ladla
5odd 3, Sles (L ek e (Lndaous
S s e ) s L oS a5 55
.(Phoelman and Sleper, 1996) &% o i Jf
33 Shas oIl L5 sl ibses sl iy
Moﬁu%)ow&wsyqﬁa)b
(AMMI) sl Jde co piie Lm (s gy 5155 o0
Cog b bl 5o 5 Sl (6 mi Hlael 6yl
Annicchiarico, ) "J-:?o-‘ o8 eslanul 5 4 a:J:.wf
23] .(2002; Flores et al., 1998; Zobel et al., 1988
Sl 51 5 0590 a5 1y Plize J1 51 S5 s ol
Ebdon ) bl s K8 a1 blize 5 Lol
ol Bl 45" (and Gauch, 2002; Farshadfar et al., 2011
685k ader 5 (Ol slaael 5200k sl

")':’o-‘ obwlwb@ug\_&d‘)w}&


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.4.5.6
https://agrobreedjournal.ir/article-1-26-en.html

[ Downloaded from agrobreedjournal.ir on 2025-11-05 ]

[ DOR: 20.1001.1.15625540.1393.16.4.5.6 ]

Mo g5 P als s Sles gyl b5

o8l Sl 5 5 YoFF Lo sebans 51 o s i)
ok VAF SV F)b Lo e il o oSt
a3 VOB OT a¥Lw Oyl > a > j3 Lo g
SeleiT gl ol Js ST il ol 51§ sl
o) o3 FIPF (S e b o) 05
a5 o 53 ASl VIO OT el 5 s
255 S8 OLT 2yl 53 (V Jour) cxf A
oy g 4o CBlS s Cils oLty 5
el bl Ob 956y 2y slaiy -G
Sl Jols le3T oty s el e 5L P
i P S W (S5 e an dsb 4 s
Slacass) dsmame 5 Ol ail Glacis) s
Sladadl e ddy 090 dsb 5o s Zils Sl
Ol a glacade I8 (ool o 1Y
(a)'Y Sloygs glas s sl g 5,8 slaas
93 8 5 Sl d e s LSJL::T.CL@;Q)}«A
Loos 53 0T jldny 5 28 8 plonil 25 5 T Lo
NETAERTRIIN SR
el bss 55 0 (HluT 5 Ll as 50 4 055 20
A 5 dlesl 0l B ebT 25 0o Jases 53 .
i Ol b 53 .05 8 Sy s HLSS S5, V-
St Jol L T oS s 5 Sk s
Ot S sacale J RS sl i et (G, YY)
Je2d OLL 53 did o3linwl 2-4-D 3 Cale 1S,
23515 sl e il 5 Shes

—Cadl e e g5 (b leiT gla o 5 45
Jolizs 5 Aol Sl s 8l &S o bl 4 2
Sheslial Ly Lo 3 o 95 i Sl i -0
ol s Bl dde (le e L )
3,815 5 sl
Yger=p+ag+Be+2=n OnCgn Nen+ 0 geteger (V)

S oSl M) Cs g Jwol Sliag
L Lol 51 e dlac—i 55 Kl 31 G585
ne(Ladase Kl 5l ases &5 5 Ko CoDst)

Yve

L s oals J2alS 1) Laa 5o 0l 5 o iale3T ¢S
Ao D3 Posl Gladal 5305 b & )
.(Crossa, 1990) ol sl o3lizul

JQ)—?LS‘J—: Gadxe gla G 5o sl Fgy
el ol b S LS 4 0L (,,\_;f,u_ig sla,
)sgur\_-frﬁ),a&v > Shes (5,0l 2b3
3ealial U (sl s 5 oliile ST cOlginl) OIS au
O_g'Y_gbLfa‘ﬁ@:_gjnrs)‘t{ﬂ:owuﬂu;))
Ly g ol 3 1y oMb o b S0
J=le 51 .(Motamedi and Khodarahmpour 2011)
05533 Lol pgy93 0l Y NY Lase 53 (5 55
}ﬁs‘bﬁlﬁi}:):gl_i:bdali"_ﬁ\u):.uu
@bwb‘jﬁM@)jdbMJJMd)LfT
s opl 33 YU Shes (ol lols Y aw ¢l
=295 5> (Mohamadi et al, 2011) L4 5 e
H))Mw)ﬁ&&%)é@&jé}\aﬁﬁ
Al Ol e 4 C-81-14 Y 5 05,8 w
.(Najafi-Mirak, 2011) Lds 5 a0 5 55

a5 Slasl Jhagsm o=l Sl Ods
sl o miis L sy Sl esliinl b Il 5 J s

g:,.w‘ o.ﬁﬁ

L 0959 39

a3l s 55 65 i S s

a3 (Triticum aestivum L) 06 08 3 55 F+ L
o) sasee Ll 5 g3 53 (OFAA-RY) el )5 dle
B s (aos 5t Lo pama £ 25 Ds 5 (St
as iz 33 QLSS a5 ol JolS slaeS o - b
Ol S pal g ol (65,58 ouSiils 2y
SOLS 4 o e 3 (R ae e S ]
5 St i35 10 a3 ¥ SLshis oo 5o
Sodd @Bl (B 5 ai33 OA 5 4 )3 0F Sl e Jsb


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.4.5.6
https://agrobreedjournal.ir/article-1-26-en.html

[ Downloaded from agrobreedjournal.ir on 2025-11-05 ]

[ DOR: 20.1001.1.15625540.1393.16.4.5.6 ]

AT Olis 3 (P o )led (s 5ls om0l 51 (1) p e alans”

SialesT ol 53 eslizal 5 40 fﬁéugfg}s; Sladia 5 olul =) Jgd

Table 1. Names and plant characteristics of wheat genotypes use in the experiment
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Table 2. Significant component scores (IPCA) and AMMI stability value (ASV) for evaluated wheat genotypes
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Fig 1. Scatter plot of wheat genotypes based on ASV and grain yield. Genotypes showed with number sl to 40.
1-Akbari, 2-Alamut, 3-Alvand, 4-Azadi, 5-Azar, 6-Bahar, 7-Bam, 8-Bzostaya, 9-Chamran, 10-Darab2, 11-Dez,
12-Excalibur. 13-Gaspard, 14-Ghods, 15-Hamoon, 16-Hirmand, 17-Karaj2, 18-Karaj3, 19-Kavir, 20-Mahdavi,
21-Marvdasht, 22-Moghan2, 23-mv-17, 24-Niknejad, 25- Omid, 26-Pishtaz, 27-Rasool, 28-Roushan,

29-Sabalan, 30-Sardari, 31-Shahpasand, 32-Shiraz, 33-Shole, 34-Star, 35-Tajan, 36-Vee/Nac, 38-ws-82-9,
39- Zagros, 40-Zarin
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Fig 2. Biplot of first and second stability components for wheat genotypes and environments. Wheat genotypes
showed with number 1 to 40. 1-Akbari, 2-Alamut, 3-Alvand, 4-Azadi, 5-Azar, 6-Bahar, 7-Bam, 8-Bzostaya,
9-Chamran, 10-Darab2, 11-Dez, 12-Excalibur. 13-Gaspard, 14-Ghods, 15-Hamoon, 16-Hirmand, 17-Karaj2,
18-Karaj3, 19-Kavir, 20-Mahdavi, 21-Marvdasht, 22-Moghan2, 23-mv-17, 24-Niknejad, 25- Omid, 26-Pishtaz,
27-Rasool, 28-Roushan, 29-Sabalan, 30-Sardari, 31-Shahpasand, 32-Shiraz, 33-Shole, 34-Star, 35-Tajan,
36-Vee/Nac, 38-ws-82-9, 39- Zagros, 40-Zarin
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Evaluation of yield stability of 40 bread wheat (7riticum aestivum L.) genotypes

using additive main effects and multiplicative interaction (AMMI)
Ghodrati-Niari, F.! and R. Abdolshahi’

ABSTRACT
Ghodrati-Niari, F. and R. Abdolshahi.2014. Evaluation of yield stability of 40 bread wheat (Triticum aestivum L.) genotypes
using additive main effects and multiplicative interaction (AMMI). Iranian Journal of Crop Sciences. 16(4): 322-333.

(In Persian).

To evaluate yield stability of 40 bread wheat genotypes, six randomized complete block design with three
replications were conducted in three years during 2009 to 2011 in Kerman University, Kerman, Iran, under
normal and drought stress conditions. Combine analysis of variance showed that environment, genotype and
genotype by environment interaction were highly significant. Analysis of variance of additive main effects and
multiplicative interaction (AMMI) showed that five IPCA were highly significant and the sixth IPCA was
considered as noise. Five significant IPCAs were used simultaneously using AMMI stability value (ASV). Based
on ASV Hirmand, Kavir and Omid, and based on superiority statistics Alvand, Alamoot and Kavir were the most
stable cultivars. Kavir had high yield and introduced as the most stable genotype in this study. Shiraz cultivar
was the most unstable genotype. Considering average over all environments, Shiraz cultivar had the highest
yield. Based on the results of this experiment, Kavir and Shiraz may be considered as parents in breeding

program to take advantage of yield potential and stability in the progenies.

Key words: AMMI stability value, Biplot, Genotype X environment interaction, Specific adaptation and

Stability.
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