[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.29252/jch.10.28.1 ]

il e e 5 (535l pole olSils

-~

\ WAY oo IYA o)lass /o2 Jlo [ £lyj LS oMol doliing sy

9293 XS 85w sl sla ¥ 9 pB,1 5 Sos (g5luk 9 2 )Ses (5]
O 5L GGE g AMMI Juw 51 23l L SS9 0,5 3bLo 4o

wehs olalS ool asliiagy,

NP ISy A TRV T [T URAWESIRN TR IR DN SR |- INE PP CIMAN YRR PR IRV,

Ol @5 «839lS sy 9 bigel «lisis plosl ki g Jlog 4 9 kol Slaid duse -

Ol bl 559l gs 5 9 Ghjgel liiod plojlu ()l (b @lio 5 gyl S S po ds g Sl S 9 ol Sliios i Y
Ol lgal e53)5LS gy 5 Ghisel lisiog (lojl ol (b @lie 5 (4598 Sl S50 ds g SIS 45 9 el Slidos i ¥
Ol 985> (598 g 9 bigel «liiod plojls ol Lo (xb qilie 5 (6555liS Slados 1 pe0ds 5 S 4 9 el Sliios i -F

Ol oblp 3 o5yl sy 5 Ghigel «ladid plojls b)) (rnbo lio 5 55y5bS Sl 3 0 o 5 JleS g 5 ol Sl i -0

bl ol «c5)sliS gy 5 Ghisel «lisiog (lojl ¢ )b oanb aillo 5 (65)5liS Slados 35 50 s g Jlb 4 g ol Sl i —F
(Hzali90@yahoo.com : Jgguwe olins3)

ASAIYY i by o)l AEIV/V e by ol

S

YA L (dalojl )9S St 5 0,5 Bble (5132 pgy93 e )5l g Jgatmeyy GCuTis a1 (aliws poliieds
dl&bm‘ )» U‘)"’ Ob .a..\if Ll N:‘i) ‘Sa“ 9 &J).QJ 99,99 ,a.)&f RVY W) rgS) st: J.ol.w bl 93 b':o.hd.’ wu.»“.ol
95 Oe 4y 9 1,85 aw b (Bobal JolS oS5l 25 B 13 Jg333 g 3Ll 5 (il (ol1s amb qlie g (5 5,9liS Oolidos
Bep¥ ol Olho g s 3,Sles dilio » 5 8,5 8 bl 300 Jboy bl byl ,5 (Y¥AY-40) Jlw
FlEe 51 Ol i 0o )3 AOJVY g Widgy 415 Je AMMI Juo ol 4850 93 31> Lis AMMI Juwo gl .awi (5,15 mudilasly
{DW-93-5) G5 (g0 ko gl ¥ a5 31> Lid (AMMI2 g AMMIL) AMMI Juo owiarpd <0390 ddgi 1) Lo 45 Cuigi
U 2Lewishi lacd wily oo oIS oufle 510Y0 5 Slas (1wSile oydld Cleay (DW-93-12) G12 9 (DW-93-10) G10
(DW-93-5) G5 (g0 )lowi (5L (n2¥) 35 31 (S Y (atlwliosd &y i (oAl Wiy OMy Sl () 2 - iged L1 5 ko (5l
2 0 Cuwlio SLCIsi; 9 0ud 50 bawo 93 g (DW-93-17) G17 4 (DW-93-16) G16 (DW-93-13) G13 (DW-93-9) G9
7 bwogio lasme Slaie O 5L 51 03Ul b brcadghy (5)luk g 3,Mes plojed (o) 3,5 padude 35 S5 e
WL (w99 LY o lub 5 (S Syl g 38des (2 50k b (DW-93-5) G5 (gojlond (Y & 31 (LS
Aoy SU33 argls 51,10 5lanl o Jod 30 «l,ls allio duw b 3UT0 5 dllin e (51,1550 oS 31> (L 3blo Cp (Swsod
9 0992 (@YU 2led Glyls N> 9 g wlle s ggemme ;5 39 Bblie (nl b dlie,d wlid pas Sl o5 235 x>
s b (DW-93-10) G10 9 (DW-93-5) G5 50, lowi (s w ¥ Culpd 45 d i (ot dy Iy BewY o (sBCgl wiimdlsd
Slr P SBRY lyea cwlio dild CubsS 9 (52 mio SR low 4 Comd Caoglio YU (o908 (55lnb 9 YU 3,Slos
g pcmlio CLRG] g JueST il lhao

0993 P (D pkio Nty (S g, ¢, jlw e X i 93 e 5T s g ulS gLl

Wil oo o Hlpp B e=Fee o OT aYlo AJgi l5ee g 035
WIS g Cuno )3 pgygd pAS &S bl 4 dagi b (1Y)
Sl Sy b Jpame g i pB)l Mol 5 adg o)l
Ly o )3 sl (5y900 3 Sdes (g)lly wile ape
Sl bie Gl Sy Gl o Jgaxey pB)) Ay
oo Ghial §l Bl jedS Gl gble , cutS
2 eyl a8 Sloj (V) Canl Jaae opl (o0l5a sladol
38das iyS o )8 Auglio )90 e il bylys
Sl 2l sy Gl (See S00e 4 S g
@ il Jacee Lulyd 5l (b )3 pB)l (s 3 Sdes )
bl (Ve) dgdee 03 Cans lasre 3 Cudei il
L3 £l 53 e o 51 S s 53 s M
b s Mol slaajly iy g dawg jd &Sl
odimd i oo X s blate Bl .cwl (lgld cuenl
B
g onyiee g bame o )3 il opyiag S e
On it Sl agg cleay (A) Cuns K03 L
iz glabe 3 win pB)l 2L daee 5 Gy
S bl 3l 25 0 Dgume g S GlS0NB4 by

dodlo
(Triticum turgidum L. var. durum) pg,sd> piiS
Sluogad Cwl gxo 5 £l)) pre OV gaxe 3| (S
) paiS g5 ol s g odiu b e 5 (s (IS
o) (Sl 5 Sl des | kol &Y gase ans sy
b Jlo (So8 i5u poygd paiS (F) canl 0350 ]l
IS dopn Ve g g Lid paS S g paw jl o
sladle )3 pgy90 pAS My 2980 Jold 1) paS Ay
by).a U] Jujy Aoy £ 450.)94 5y u}».l».é Y. dgd> )..>‘
£9y90 pAS Cuwl odzie YL g LUK Lo, aalbos] o
blglo um » u-“")} Y gae ‘”’“\*“’ IS
o BBl Jlad g bl )2 9 950 Jn (CWANA)
(o9 STy rjgw S5 SlyedS &S WS e Mg
(Y) S o Mg 1y lise cpl Ao yd A ] gl
pAS oS yolo dyyow L ddlaie Cpl jd Aiwa pgjed
2303 pgyg> pS Mg (sl (VL Jowily Glnl 5 poy9
S Syl Ve e=Fev g3 puiS CuiS 5 paw (]

1- Central and west Asia and north Africa


mailto:Hzali90@yahoo.com
http://dx.doi.org/10.29252/jcb.10.28.1
http://jcb.sanru.ac.ir/article-1-760-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

[ DOI: 10.29252/jch.10.28.1 ]

v S g p)5 5blie )3 pgygn puS iz del slayY g el 3 Slas (6)luk g 3)Slas L))

 Ngd o Cguire baee X gy blite Sl wre <32 93
Pl Slaye ggeme 3 gl Gl S o e84 oy o
&P 3l $huzsl 3 (ol whew Nl e it
e Sl o op Fosmn ol wl S Blite Bl adl ansls
Cuol lpd aby & o o) ppke (il
On Sl s &S canl ol AMMI Jio cudgase (V)
slabue > banjly a3y i) Holoel,S Jlie Oyl
WPS Y gl S0 ) el ee g (i
I sgloels Blie Slpl Wl e ol (ygm)S,
Jlie )"] Oms LSI)% 63‘5 PRRREC RIS )9'0"1)5)#‘:'
Jlize Jl wn g (0,8es) gy Sl o2 il yglml)S
3 cd¥s Clas oyl 85,5 )48 s gi 550 basre X el
By b X g blite Sl ygelpn Gudivs &Syl
g g0 Guigy S L b, a5 o)l (o5 ke Cucnl
l, ©Myesl GGE s, (ool e (YY) 3,5 )8
oo e X iy blite S awyp sl 1) (o5,
2 o SleMbl o, cpl a5 wlawsh gl g Lledges
WS ey cod glabote g lewg) (ogad
Nz sla gy sayb jl bowe X Guigi blite S pwyp
» Mgl GGE SdlS bs, s AMMI oyt
S g Wil g pgye puS Sudsel slagnY
9 Sy S Hb 9 dlaidl 5,Sas glyls dlﬁ’(x.y
elid g Sis g p)5 lag il Calisee sblie )3 S

..)9;. U}LEA d.lol.uo

_ g, 9 319
Slinlejl 5l 4 pgyed puiS isuiel Y odoa
9 )5 meldl poygd puS Ayl lanY 3Sles dulis
X% ul?w‘ yray-ay u'CI)) JL.» » )9“5 S S
9 Sy prg> pAS JalS o) opendy ) Joux) Ldg
Olaass oS! 0 Glpes (o)l b pAS salis o8,
2 U5 g skl dloal wolls b plie o (5,58
90 o &y 9 5,0 dw by Bolay ol slaSoly 7k B
2B S L8 by 3yse (MYAF-AD 5 VYAY-AF) L
5 03¢ LinleMe dls 9> gl cov cuiS 3y90 e
S8 Jpazme ity jlam o3l ol (yinj as Slilos
23905 Pl )b 9> Sud Cog Ko o)l pFud oy S
NS sialejl ygde g aiy 5 o2 dbml 5 (B35S o
ASEB L oy Sebw S5l plateas cuilS
Olge W45 (Sodedd Jlim )3 93 Cund 4y ol (S )8
Ojg oB)S Ja » bg @y e > Al O+ Byae yh
g0 S 5 pB)l 43S (i (0¥ a4l e
VIV) yo i Joboar ks (yid p3 31 3l 3 (wy
9 S Oygoh s | e Lo Ve aloliyy (g yie
IS rizen S0 lol 5 jgon 5 culS iy
F) adh g Sl o8 o slel gl e o cudhy
Sldoe &S o elyj Jad Jsb 53 0 cutlyyy (@pe e
5 Srote i» sldls Loojile (s plxl o))

o jlodlatul o Joaso slasdy) Jobou g 455
5 gl blie Bl 5y00 0 SleMbl lid S a0
o |y olite (sloylixe (pudiee (D o Cawd &y laro
Jlize Sl oy g gl (Bymo g pB) ()l et
Sgbe) IS sobar (VA) Slosyy )5 & lae )3 Cuigi
ol 0 yiodiz g 0jeale S Sahy) & )ll 4jpS
S b (o opiie S5 slagdyy ) (1) gl oo
Sl als S anbre B)b 5l e 4 Gl Gl
Ml b5l S 3 eig) S Cunl (Ses AU 395 g
Canddy olido dons g 09 din b HluLL oo Jhgy 40 9
() AMMI 455 ake o e L slady o5 3 Lol .yl
O ilitie bae s )3 Cig) Sy GSly 9 b
by ol 10 9 398 Chrogs (amtia (slad o 5>
) 2,8kas gyl OISy (lagialojl yuds Wil o
Loy daglSe o S 0 g odzmn byl g 28 esls
Ty oSy P8l G by el )y 9 pm gw b
iy Jlite Bl )y sl AMMI s 5l oolitwl.aimd
(YY) Lagd (V) @iy dbox jl il plalS ) laze x
(Y0Y) poyg> paS 5 (VANA) (b puiS (V) (25 2950
4 (V) oo 5 ojppe 2Bl cwl oad B
P919° P35 Jlk 5 Jparmey (slacuisy & (ol jobate
25 13,5 odlitel AMMI o j| oo S dilaio & 55
s ob sl AMMIE Juo b el oy L dlols
 (DW-87-20) ¥+ 4 (DW-87-18) VA (solas (clogys¥
Ored b a3 ls o ilel Glyear Bl ST o 58
Sese] 35 n e bl Sl S e lp
23505 ole (V) spel 5 (sdomme 0503 Sl cuwlio
Sl Ssbwl porde AMMIE (g5lul (55)] yal)ly &5
Ere Uy ol b &S pbcwigy alpl S (e olo |
Sl s g lwgie 3 Sles 5l sl (Son B9 oo
delusl slalae gl Jlon] lacaiss Jgy ool o)k
(e X Cigi5 + uif) GOE b9y S (0 (plulis ]
Pl Sl yn g gy I S oMl
Jle Sy i ol & e e X
b slady (i3S g ol SSE wa I Lo X 5]
P& 2ol (V0) 355 0 &g y55e Sl 53y bl
chonl bl dlize glakse 3 lews) b))
Soj sl e 3T )0 e 1 &S ASbie ol o
5 bae 1 Gl i) s ylpoyee BB Lol codgs
X ooy blite J1 g (G) gy Sl 65 g ol
5 w6955 Sl kS (F) cul cyenl Sl (GE) Lo
Cuonl ol slacpY (LS 53 & Cunl laee X S5
X i) g i) Sl 90 & Cunl (pl (bl £S5 5 )
GGE gy -Ligd sy Pl Cpgots Cmlyiso baoms
9 sol) A ol &5 wme |y Gl cnl Ml
0 290 oy Oogods g lojen (e X Cig)
bulyd 4 gl o pB)l 4y )5 puss (YY) 8,5 )18
4 gl Mo ) il g (eloelS blie ) lawee
ool 3t Jlite J1) 45) 53 jui g (aee Ll

1- The additive main effect and multiplication interaction


http://dx.doi.org/10.29252/jcb.10.28.1
http://jcb.sanru.ac.ir/article-1-760-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-22 ]

WAY oo IYA o)lass /o2 Jlo [ £lyj LS oMol doliing sy

N}l ple Lasxe 039 oy San 5 (IPCA) " Llize I Lol
8/ . ) v s
9 (3299) 03bo Bl & bgyyo cjo pge ¢ Jlite S Lol adlsa
wils )15 ilejl & (5)9053) ks & barpe s3> Sger
5 (6) w3 A1 cdlsk GOE iy, [A0)-) cal (131
9 WS e b o2 b ) (GE) b > gy hilie il
0l odlatwl o LS o dsjpd oy si 90 4 |y GGE

Wl y3j g0y My sl GGE o
Yii - 1 - Bj = i) + Jinyj + &ij
J b g i s Glp adgl e |81 g G o o &S
J e o1 iy glp a9l Clpad |y €55 9 Gin caiysS
9 <LJ9| u‘)JI d\.l.uvam &S cwl dlo.\;‘.‘ougb €ij 9 .\.\.ALL;O
it ooy b GGE @Myl 6 g cad 031 s gy 4ol
) (oS Ty )laged S 55 €y blde )5 €15 9 Gin bilde 5o
"(SVD) syiie yalie & 55 oy 3l eyl yes 5 0
Dedee JdS ) ©)god dilae &5 Xed oo jo
Yij - 1= By = M&imuj + A€oy + €5

°3’~’-5 dL&a)])).g W)M\J &iz 9 é’;il ‘(PCZ 9 PCI) le.w‘ 4\.0.‘39
slaylsy iy Moy g Mij 9 PC2 9 PCT (ol pli u5933
)9]4‘54: (Y(b) ..\wl)L;a PC2 9 PCI d‘)" PIJ Jam o);9
a5 ¢ AMMI a0 My sl GGE (glajlyges puv)
odlawl Genestat VIS5 jlisls 5 5l bodly 8 po uilyylg
SRl S AMME Jao coeMysh puy g 0

A ool Statistica

)‘ o3 lki! Ls )LJ Cygo ) g u.iu&.c O )ygody J)JJ)L:
P S Moy cui e JlS 5 pgulegy laisile
ool 338 a8l U Sjdomy dsye o0 )l 0 25 Ve
(i cddle noode A8y 0y Job S
Sl Jesay le.o)] d[mc:)f 5l d)bﬁwbbli
B b slol gl o 5l gy A Jols Lol (o s
Solowr 4 (iSlg (( Snled doyd g el ((SeTglen s
I3 0jg b Ky 6% Sy slglen plo g S5
5 el 0 ySlos (oIl awyp Gl (63, &SI 2g2g 5 4l
GGE 3 AMMI o si0 s sl gy jl oalatwl b oY
5 ooy 425 AMMI Jas 55 5 pll S¥bsl
e Wb o oS 5 doly 430 S ol slaadlie
ol pj Oyeods AMMI 4 355
Yger:lvH'Gg"'Be"'zkannBen"‘Pge"'Sger

Fyome ob)ly 4325 5| phiger ise AMMI Je 5>
Pl s 28las Yoor Vb Jsep )3 il Cosy
) hol S Og (JS (0ke el JLSS 5 ple lame
A Be iy 0l 5l Guisi) o (60ke SMS)
oSl e Sy (pSle OB) e Lol
Sbdilze | AMMI e pihops Cuond .ol (oo
alie jooee N U Sy blite Jl 4jo5 jslatedy (Lol
e yexe gl dpite e Ky Ay S o o3liul Lol
dlge plon 4 Ly Yohis e b gy &S i Lol
oy sxiledl PCA lajgos slas N .l Lol
alge N 5l PG Cedgss okg Sy Yan il e AMMI

) L)’“‘JL")] » oalaiwl 3)99 fs)sb f.\af u,u?:) M‘ dlhuay 9 rDLﬂ)I D)?Lu) /L;ol.»ﬂ =) J9.\>
Table 1. Name/pedigree of durum wheat cultivars and promising lines used in the experiment
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Gl DW-93-1 Behrang (T.durum)
G2 DW-93-2 Chamran (T.aestivum)
G3 DW-93-3 JUPARE C 2001
G4 DW-93-4 CIRNO C 2008
G5 DW-93-5 CBC 509 CHILE/6/ECO/CMHT76A.722//BIT/3/ALTAR 84/4/AJAIA 2/5/KIOVE_1/7/AJAIA_12/F3LOCAL
(SEL.ETHIO.135.85) //PLATA_13/8/SOOTY_9/RASCON_37//WODUCK/CHAM_3
G6 DW-93-6 GUAYACAN INIA/POMA_2//SNITAN/4/D86135/ACO89//PORRON_4/3/SNITAN
G7 DW-93-7 NUS/SULA//5*NUS/4/SULA/RBCE_2/3/HUI//CIT71/CII*2/5/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1
G8 DW-93-8 JUPARE C 2001
G9 DW-93-9 TADIZ/9/USDA595/3/D67.3/RABI/ICRA/4/ALO/5/HUIIY AV_1/6/ARDENTE/7/HUI/Y AV79/8/POD_9

G10 DW-93-10
Gl11 DW-93-11

ALBIA_1/ALTAR 84//YAZI_1/4/CREX//BOY/YAV_1/3/PLATA_6/5/SOMAT_4/INTER_8/6/LIRO_2/CANELO_9
1A.1D 5+10-6/3*MOJO//RCOL/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1

Gl2 DW-93-12  USDAS595/3/D67.3/RABI//ICRA/4/ALO/5/HUIYAV_1/6/ARDENTE/7/HUI/Y AV79/8/POD_9/9/Y AZI_1/AKAKI_4//SOMA

G13 DW-93-13

G14 DW-93-14
DW-93-15

T_3/3/AUK/GUIL//GREEN
ARMENT//2*SOOTY_9/RASCON_37/4/CNDO/PRIMADUR//HAI-OU_17/3/SNITAN

DUKEM_1//SORA/2*PLATA_12/3/SOMAT_4/INTER_8

STOT//IALTAR

G15 84/ALD/3/PATKA_7/YAZI_1/4/SOMAT 3/PHAX_1//TILO_1/LOTUS_4/5/SOOTY_9/RASCON_37//WODUCK/CHAM_3
Gl6 DW-93-16  GODRIN/GUTROS//DUKEM/3/THKNEE _11/4/DUKEM_ITIPATKA 7/YAZI_1/3/PATKA_7/YAZI_1/5/AJAIA_12/F3LO
CAL(SEL.ETHIO.135385)//PLATA_13/3/ADAMAR

G17 DW-93-17
G18 DW-93-18
GI19 DW-93-19

SOOTY_9/RASCON_37//STORLOM
CMH77.774/CORM//SOOTY_9/RASCON_37/3/SOMAT_4/INTER_8
PLATA_7/ILBOR_1//SOMAT_3/3/CABECA_2/PATKA_4//ZHONG ZUO/2*GREEN_3

G20 DW-93-20 SOMAT_4/INTER_8/5/NUS/SULA//5*NUS/4/SULA/RBCE_2/3/HUI//CIT71/CI1/10/USDA595/3/D67.3/RABI//ICRA/4/AL
O/5/HUIYAV_1/6/ARDENTE/7/HUI/Y AV79/8/POD_9/9/NUS/SULA//5*NUS/4/SULA/RBCE_2/3/HUI//CIT71/ClI
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1- Eigen value 2- Principal component analysis
4- Interaction principal component analysis 5- Noise

3- Eigen vector
6- Singular valued composition
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Abstract

To obtain high yield and stable genotypes, 18 durum wheat cultivars and promising lines
along with two commercial durum (Behrang) and bread wheat (Chamran) as check cultivars,
were evaluated in four warm and dry regions in Iran including Darab, Ahvaz, Khoramabad and
Dezful during two cropping seasons (2013-2015). The experiments were conducted as a RCBD
with three replications. Seed yield and some agronomic characteristics were recorded in each
location. The results that first two bilinear AMMI model terms were significant and of which
the first two terms explained 85.17% of the g_enot)gje x environment interaction. Also the results
of AMMI model (AMMI1 and AMMI2) indicated that lines no. G5 (DW-93-5), G10 (DW-93-
10? and G12 (DW-93-12) were the most stable lines with high mean yield performance. The
polygon-view of GGE biplot recognized five superior lines (lines G5 (DW-93-5), G9 (DW-93-
9), G13 (DW-93-13), G16 (DW-93-16) and G17 (DW-93-17)) and two mega-environments so
that the best genotypes within each environment were determined. Simultaneous evaluation of
yield and stability t roug_h average environment coordinate (AEC) biplot showed that line no.
G5 (DW-93-5) with the highest seed yield and stability was the most stable line. Biplot analysis
of correlation among environments revealed that environmental vectors of Khoramabad with
three locations including Darab, dezful and Ahvaz were near to 90" so; these three locations
were different from Khoramabad. Totally, Khoramabad, Darab and dezful locations had high
discriminating ability so that were be able to show differences between lines and cultivars at
ideal environment, so they had the highest dlscrlmmatm%_ablllty and representativeness. Finally,
lines no. G5 (DW-93-5) and G10 (DW-93-10) with high yield, broad adaptability, relative
resistance to foliar diseases and seed quality were selected as best line for further investigation
and to be candidate as commercial durum wheat cultivars.

Keywords: Compr)]at(ijbility, Durum wheat,Genotypes x environment interaction, Multivariate
methods
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