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Genotype x environment interaction on grain yield of bread wheat
(Triticum aestivum L.) promising lines in temperate regions of Iran

e | W AN L PO DO A1 g P O A WS S SN S NN -
Vods e N SL IO ‘V(w'To:»‘ 59405 J@pTu@;@U o

ol

o) ASen s e S0e .z 9 T E T ool .3 (ST L E515 (D BIF xS L Old T L lis
(V) VYOl (o105 pole 4 pi3 0l ol Juims sblie 3 (slab sl 53T 5a (Triticum aestivum L) ou (,v\;f Sidudal gla Y wils 3 Ses y Jases
JEY-Yov

Sl 9 G 5w (oumdi 9 O PSS Caigi3 Ve 40 0 hos g daudmo 33 i giS (iR 0 (b 0 B b Gl (!
w b Solai fol” slaesal &b CIB 0 5ads” Joine muldl  Slindodd olfiw! Culds 58 wyp d390 BT $S 3 hos
SLa slixe 1 ool Ly L uigii & ylos (S31k 9 S5 b (350 b plsil (1FAE —1TAT) (ely3 Jlo 98 Do 4 H1,S
4 75 @l bl = ol el (D SUGGE) 0 pisie Wiz 9 0 piio ST (SIS 29 (S L3l § SN 5 (S %l (S5Il
Aoy o A58 99 18 o P ST 935 410 & e (S p Ol 90 Jlw 38 i 9§ 9 Ol s Jlo piCod ¢ (o5 5o ik slg
OL 45y S ol )b 4y o5 L5099 518595 1 410 & o o YL 31 G15 9 G110 G12.G16 sla p¥ 45 o8 Ol I 1Slo
= A0 LA 3 o Sl 4y Hlme Bl il 9 45 ) Ol sme o pe8” b G16 9 G15 G14 (G12 (G4 sl uwigh) 45 old
3PS Sl gi) Sl (ogas S 3e Lol 457 09,5 dw 4 alo3T 3390 (S Luzms (M SUGGE 4 20 ol
Gl §G4 (518 (G14 G13 G3 G2 sl wigh) 45 wi aseio WMy SUGGE ;15905 3l odlitul b .kl (S 09 5 (Akbld
M SLGGE ;18905 9 (5 0L Solual slaosbl wlel p 2509 Bwish) ple 4 Cad (S oIk 410 & Slos (51510
Gl4: KAUZ/LUCO- sla gl (i il gulb (wlow! y0 .85 i 93§ o9 F ol G14 i g5
45 G16: MUU/KBIRD 9 (¢ ) G15: FRNCLN/ROLFO7 «(cs=e!) M//PVN/STAR/3/Yaco/2*Parus/4/Pishtaz
WA S (S 510Kl (ST Nidg (SlaliYo P 3 yChos (531l 9 Vb & hoe awiliy (51515

O SUGGE g ub puis” (oo gas (675 (S 50l 4 15 1 sls” sty

g s 3 g5 7 3 M Ao g e = Y PAPYON e oo - 5l s s YR/ Y/ AL G 5 YA/ AT 3 55 5
(oo™ 45180) 012l e S e5505WS” 25 50T 5 g5 57 el Olajls o 5 g g 5 B0l liiond s 3o il =

.(F_bakhtiar2002@Yah00.com :¢ 5 S )

Olpl g S susliS (25seT 5 g5 el Olojl oy 5 Il 45 5 Dol Dl dns o 3ll =Y

Ol eoliile S (53558 g3 5 5 i) e el Olajls coltile S Okl neb mlio 5 505187 5501 5 Do 5 n ¢ Sl 85 p e Dl i Gima Y
(S35 A5 eDliding Ol (6385 Old 5 Ol b wlin 5 (6555LS7 25 50T 5 Dl S ¢ Bl (1) e Dl iy iy bl F
Opleosles

Ol 0835 55508 g9 5 5 A5 5eT el Ol ¢ s Ol e s 5 ($505U0ST 25 50T 5 Dl 5o ¢ Bl (80 p sl Dl 20 s 52l -0

ol ! E@LL;;J,L:S@_,;,V;;,,TLQL@:;ouju‘L;,.,LJou;ou@._.,bcm}@),u{u:)yha@gjff‘g\;dpb)'r,b;,uggb;,.;u.;uf?
Ol Olginal e 30538 s 5 5 5T o Olajlan cOlgios] Dbl ines mlio 5 (5355187 35 50T 5 Do S0 ¢ Bl 8105 p e Do iy s skl -V
Ol 62 28 5 065598 s 5 5 i saT elidon Olajlus (Ol J il e wlin 5 (655587 25501 5 Dl S pn ¢ Bl (10 p ke Dl idmy Gime —A
Ol ecmalys «s305\eS a5 5 s seT e Dliiond Olajlon 0l g8 Olisd (nele wlie 5 9505UST (25 50T 5 Dl 58750 o ol 8105 p sl Do i GRoma =4

AR A


http://dorl.net/dor/20.1001.1.15625540.1400.23.2.4.0
https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.2.4.0
http://agrobreedjournal.ir/article-1-1155-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-18 ]

[ DOR: 20.1001.1.15625540.1400.23.2.4.0 ]

Ve Oy ¥ ojlad g g 5 Sy il 011 215 ke 48"

5 e 05,8 8 Gl 1y S 55 p e 5035
= YL 2, Shee U 5 il slacs 55 ioeen
(Yan et al., 2000) LS oLlols Calies (slaloss
23 e Jl 5o 31 (K Lame 55 i 55 ESen
el A5 53 (g i ST el SULS A
Soglize STy edms 0L 1 gl o3 )ls s =Sl
P S (g kSl (e Ll 0 4 oS S5
L 53 555 op o Lol s 5 5 5
S sk (Farshadfar et al., 2012) s J_i 3
Sla sy am Ol o ) ol an o sl S5
Sl BB sy 455 e 6 LU 5 s bk
Mw—;ﬂd—%w;—:ﬂdi—?duubﬂ—fa—*
2 Lacs 55 Y same (6 2l LU o gy 53 L pd oo
AN 5348 (585 5 edd (luad ) Calibes la oo
55 Ol e il bl LSS ) La b
ol sy 80k (lao )T 1355 oo Sl 5l
(S1) s )i o slis 5 Kls (SDR) 4y slons
O3 5 5Ll (S@) 3 Ikl Col ol Ly sl
& Jlgx sla gy, s(Nassar and Huehn, 1987)
sl et sLaas ;NP 5 NPI® (NP NP
sl L 015 o |y (Thennarasu, 1995) o 51,Ls
oSG gla by ols Ll 8 ealial 340 Il o 55
30 e bl Jols Ok a0 i
3 el 2 o 955 Ol uad o 5 ((Roemer, 1917)
«(Francis and 1978) ¥ s
G Uty (Wricke, 1962) ¢So 5 Vs 45Tl
5 b o O g S5y o (Shukla, 1972) DS 45
31 ol >l ((Finlay and Wilkinson, 1963) ¢ s 5
s 4 3 (Eberhart and Russell, 1966) 0 s S, Las-

Kannenberg,

! sadde 5l ail . (Pinthus, 1973) wsi us
(The Additive Main effect and Multiplication
M sLGGE 4 (Gauch, 1992) Interaction; AMMI)

(Yan et al., (Genotype + Genotype x Environment)

o SLa iy s Ol 4 Ol o5 o 35 2000)

YFY

400

Ol y—e 4 (Triticum aestivum L.) LS cJ_'f
53 2L el 31 (65)5laS J s o 3 s
,a(,,\_fa,'b_a\ el lay a5 Olgr olE ol
Vo JLal U g s sd o CiS Olgm 55iS VY 51 A
JS 3oy VY Olgr (o5 sl s JS7 51 sy
o3ls jolasl s os as )y (65,5liS OV sme U] 5
Al ;o Ol st (2155 Gl 51 (o 5 i o
233 ol ol o ol (44? el 4
s dle 5o das e Ol | Jgamee opl a5 55
Oaken WV 350 55287 o8 5 0l e YFAV-4A
Ay S 5133V 8/% Jslas 48 Cil 0545 o5
358 S U5 S Sl Ay 7Y 5 el 0blE
B0 o3 A5 5 5 Oskee MY (T 5 s 35
=) (Anonymous, 2019) Sl s 3,57 5 o5 O sabe
Yo sgdo gesp e S el ol mie olS
o L i pel s 5L 35 e (8 1y Sl Ay
Lo U 550 gLl ol (gl edl ol LS o
NS J  RESNERIFR ISV 7R Mg 1Y
4 Odwy ! 5 (Nachtigall et al., 2018) L 51 58]
el s 5 ool s 4 L 01 Ssl5a S

sl il s Vs Shee oS
Gl 3 Lasms )3 LS55 ESen S5
LBl 5 ol slacs 55 o lelid Ooda b (o315
Moy 5 YL a5l Oodn bl ol Ly 2
ol slacy 85 il js S ge Ll
Al (S S S5 (soMal 4S5 AT e Sy
Lo U (6,287 1S 1 syl SlLL slacs 5
oA ML Lo (6l Ol A 5 5 LS
Sl el sl Ui (glyls a8 Cul Jue 4y
Y gams OS5l 5 A8l Lo 55 6ol 0o
Lol )3 15 o5 glaaal 4 2y slacpY
A Ladass U5 dias o 13 bl 550 Caliies
S 03,5 OLSS oo sl s 8 4 alin slagaly


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.2.4.0
http://agrobreedjournal.ir/article-1-1155-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-18 ]

[ DOR: 20.1001.1.15625540.1400.23.2.4.0 ]

TVEYABY P O 5 ke s Ses ) lases 53 (55 SiSKen "

b g5 g 3lge

ol ymad OL S tdy ial YA G ol )
5> OV dodar) Ohlg 5 (sl ol ol o35 95 L
(528 Jizme o I3l (glazlate 5 e awlie iolesT
lgsl by A5 R O Ol lul a5
b ple 5 65ulS Dlades oSyl 3 Juab
(35 O9) dgdn 53 25 52 0B, coliile S ¢ S
ado o 5l ol T pdad) el s 5 Olgimol ) st
L $olas ol slacS ol - b I s ((asalnn
5550 (WWAF AYA9) oy Jle 55 Se @0 5l ST 4w
3353 2Ll s ol g, s 15 oUs))
Nl s (TS L5 A5 Ok L
gt oy ougfﬂu”.ufw“;&um
(Rajaram, 2000; Cooper et al., 1994) .l ol i
SLOSL sl 5 OT Sledlbl 5 Sl s Slamses
(bl plad 53 .l ol S Y Jgdr 5o olesT
Al 55 Ol Cow il T (gl ot Jome s
oslaT g 48 53 il ey 3 AT -
o Sl 5 b e Y Glas S5 el g5l
23 CalS s sl e s OT 5 ¢S Sladss
L s bl Oy g 4 OLT Ul e 3 baolSyl S
Sra 058 B8 )3 b e g3 i Froe (S5
plox! Sl S gl s plsil 55 a4l
s O bl 8 55 O S e Sl Colus S
033 g pa VIT S Ll 0 53 5 e e A
208 Sy Y G e Olts Juad Jsb
A e SUT 5 5,0 lacdle Lojole e e
5 ol B g (LT )T lasgs ‘(v\'f o
slas 8 ol (s b i ol a5

.mdaé,\,wo;é,«;;wwf;\&uﬂ
elet | b3 T (gllas (esls S e 4 25 53
s BN sla i le3T lbst sla bl
S5 el 47 35 00 55 Jadb plesl oyl T e
sobte 4l Hlzel gl)ls el puilowe 6 LT

VYY

S SNGLGGE i) .35 pb (oIl 4 o o ke
g 93 0 miin Az Sla ba s 0 52 S
o s oS Sl Lammn 53 g5 S
Sl 1 iy ol 53 3 sh e planil Aol slaad 5o
S op Sl Lo 53 S5 S 5 55
Gl s 5,85 3] s Lg o5
o3l Ly Ol jor o5 4 1 53 3 pold 3 Sles
) LS o o3 il 35 m SIS sla s s
Y s s O s,
3555 2 6 YL ity Slog, 8 15k Jase plaS”
s Hlesleul.(Yan and Kang, 2002) .

);\ ;JCU S 4

5 Undaoms Olis Ll ooy 2 OLSl S5 s LGGE
en Iy 83054 Gaael 53 Cods gladoses lulls
G0 3 s e sl le3T 53 a5l o0
S 3S 3 AT i, &S Ol s 4 M SLGGE
(Mohammadi etal., U pl8 ulie slanY 5 p6
2016; Omrani et al., 2017; Esmaeilzadeh Moghaddam
(Mohammadi et al., 2016; 5> (.x_'f cetal, 2018)
Koocheki et al., ) s> «Najafi Mirak et al., 2018)
5 43 «(Shahryari Nasab et al., 2016) & ,5 (2012
(Pourdad and & S (Farshadfar et al., 2013)
(zalietal., 2016) | ;. AS” « Jamshid Moghaddam, 2013)
el 0 o3lizul (Blanche and Myers, 2006) 4.
3 s SLa s ol 47 ) 5287 Jukims ol
Ol Ol g Ol ¢ 55 0 cOlwl 5 sl
5 0k S eoliile S Ol S ¢yl 03 s cOlgil
()t 3 Il o] a0t 51 b
Ll 8 el Ol g Ol 3 Ol <0z
,'\Mp’f/\ﬁél{,m!>¢ﬁa\)561ﬁém
plastl sy ly ST el S iS5k
Coda L a5 | (Najafian et al., 2015) Las
Sl L O S Jpamms y slas 55 Lol
2558 Jdame @il Ll bl 5l s Shee

NE


https://dor.isc.ac/dor/20.1001.1.15625540.1400.23.2.4.0
http://agrobreedjournal.ir/article-1-1155-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-18 ]

[ DOR: 20.1001.1.15625540.1400.23.2.4.0 ]

Ve Oy ¥ ojlad g g 5 Sy il 011 215 ke 48"

G AL o)l 545, p gezms 5 455 Hlne O ol
(D o s e Ll ol o e 65
Sl el il g Sy WY1y ST
B S 5 3 ol Kils 0 g 85 5010k
A e g e g aales e A5y b
a5 ) SNSLIGGE (S o
GGE g, . oslitwl basus 53 i ) [2Sen
2 G 55 S = 5 (B) w55 Ml
ejo 33 4 1) GGE 50,5 Li> a1, (GE) Lo
esleul Jus (Yan et al,,2000) LS" oo & o o 2

55 85 alaly &) g 4 M SLGGE s o

S i lesT slakioe lalas —Kaon 0 ya )T
g s esliwl S lib i Sl asils s Shee
g Jal 8 51 s (sl oS e Lol
i o o 51 55T o )25 (DL )
2Lyl S by (OLSG a) 2
Lo e Olpe a0 0L 5 dlo Jlpe 3,8
bl s Sl e Olpie o G55 5 (Soba
S o ilesls 4 oSl e S0 (L5 el
&t_ij,\,}_bg.ur@\uuj_iw@ﬁ
Csrp 3030 SO 53 b 55 5 Shae (5,4
s SOl el (5 e, ol slae LT

QL(.L?M%A‘&L&JY)(G)\OM)C\J—\d).&:—

Table 1. Name and pedigree of bread wheat cultivars and promising lines

Y iy i lagpY o ot Ol domba ,
No. Code Pedigree of wheat lines Selection history
Gl Parsi -
G2 Baharan -
3 c3 SHARP/3/PRL/SARA//TSI/VEE#5/5/VVEE/LIRA//BOWI/3/B CMSAO00Y00820T-040M-0P0Y-040M-
CN/4/KAUZ (Rakhshan) 040SY-030M-7ZTM-0ZTY-0M-0SY
CMSS02Y00596S-34Y-0M-099Y-5M-
4 G4 PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI
OWGY-0B
5 G5 PASTOR//SITE/MO/3/CHEN/AEGILOPS SQUARROSA
(TAUS)//BCN/4/WBLLL (Talaie) B
G6 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow" IRW06-017914-8kaj-0Kaj-0Kaj-4Kaj
7 G7 Pishtaz/7/T.Aest/5/Ti/4/La/3/Fr/Kad//Gb/6/F13471/Crow" IRW06-017914-8kaj-0Kaj-0Kaj-5Kaj
1-66-22//Bow'"'s"/Crow''s"/3/Kavir/5/0Omid/4/Bb/Kal//Ald/3/ . . . .
8 G8 . IRW06-017986-8kaj-0Kaj-0Kaj-4Kaj
'Y50E/3*Kal//Emu/6/Pishtaz
9 G9 Spn/Mcd//Cama/3/Nzr/4/Passarinho/5/Yaco/2*Parus/6/Pishtaz IRW06-017999-4kaj-0Kaj-0Kaj-2Kaj
10 G10 ATTILA/3/Vee/Nac//1-66-22/4/FIt/Tjn//Kavkaz IRW06-018029-6kaj-0Kaj-0Kaj-2Kaj
11 Gl1 ATTILA/3/Vee/Nac//1-66-22/4/FIt/Tjn//Kavkaz IRW06-018029-6kaj-0Kaj-0Kaj-3Kaj
12 G12 ATTILA/3/Vee/Nac//1-66-22/4/FIt/Tjn//Kavkaz IRW06-018029-6kaj-0Kaj-0Kaj-4Kaj
13 G13 TEVEE-1/GRU90-207476//2*CHAMRAN -
14 G14 KAUZ/LUCO-M//PVN/STAR/3/Yaco/2*Parus/4/Pishtaz -
CMSS06B00013S-0Y-099ZTM-099Y -
15 G15 FRNCLN/ROLF07
099M-2WGY-0B
CMSS07B00151S-099M-099NJ-099NJ-
16 Gl6 MUU/KBIRD
8WGY-0B
CMSS06Y01026T-099TOPM-099Y-
17 G17 ATTILA*2/PBW65*2/4/BOW/NKT//CBRD/3/CBRD
099ZTM-099Y-099M-11WGY-0B
18 Gl8 D67.2/IPARANA 66.270//AE.SQUARROSA  CMSA06M00431S-040ZTM-040ZTY-
(320)/3/CUNNINGHAM/4/VVORB 31ZTM-04Y-0B
CMSA06M00621S-040ZTM-040ZTY-
19 G19 VORB/SOKOLL
16ZTM-01Y-0B
CMSA06Y00889T-040ZTM-040ZTPOY -
20 G20 KS85W663.42/MONARCA F2007//WBLL1*2/TUKURU

040ZTM-040SY-8ZTM-0Y-0B
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Table 2. Geographical coordinates and meteorological information of the experiment locations

gl Wl Tl oSl sUb gl Sk

Altitude Ul o, oUlaJs  Averageannual — Average annual

Location O (m) Latitude Longitude rainfall (mm) temperature (°C)
Karaj =5 1292 35%,46'N 507, 56'.E 200.7 16.2
Kermanshah ok s 1349 34°, TN 46°, 28'E 533.4 14.6
Zarghan 06,5 1596 29°,32'N 52°,42'E 215.5 17.6
Nieshabour seles 1213 36°, 16'N 58°,48'E 223 15.0
Mashhad i 999 36°, 16'N 59°,38'E 218.8 16.3
Broujerd sy, 1629 33, 55'N 48°,45'E 536 16.1
Isfahan Okl 1545 32°,30'N 51,°50'E 1125 16.4
Varamin ool 927 35%,20'N 51°,37'E 135 18.6
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Table 3. Non-parametric parameters for wheat cultivars and promising lines

PHEY ;)gkmo
E QTIPSR Grainyield s Sl jla Ol a3, o Ske adysbae Sl Al psame 3 Shes i sl
Wheat genotypes  (kg.ha?) Yield std. dev. Meanrank Rankstd. dev. Sumrank Yield ratio index
Gl 6356 1.24 12.06 5.92 193 97
G2 6518 1.27 9.69 5.88 155 100
G3 6429 1.41 11.31 5.56 181 98
G4 6568 1.45 10.63 5.48 170 101
G5 6484 1.37 9.75 5.74 156 99
G6 6561 1.16 10.13 6.12 162 100
G7 6342 1.06 11.75 5.52 188 97
G8 6603 1.29 9.38 6.24 150 101
G9 6595 1.30 9.50 5.93 152 101
G10 6774 1.29 7.88 5.54 126 104
G11 6512 1.29 10.81 5.39 173 100
G12 6791 1.31 9.19 5.32 147 104
G13 6503 141 11.63 418 186 100
G14 6577 1.27 9.81 5.48 157 101
G15 6719 1.39 8.19 6.13 131 103
G16 6796 1.53 8.88 6.85 142 104
G17 6589 131 9.81 5.33 157 101
G18 6264 1.34 14.19 4.56 227 96
G19 6432 1.54 12.50 6.01 200 98
G20 6197 1.12 13.56 6.47 217 95
YV
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Table 4. Mean of grain yield and parametric stability indices for 20 bread wheat genotypes across 8 locations

Ny als 3 Shee e s G &Sy iV ST @Ml bl O S5 oY bl O £ 51 ol il RS oy

Code Grain yield Environmental variance Coefficient of variation ~ Wrick's equivalence Stability variance bi S2d; R{?

Gl 6.356 0.571 11.891 0.551 0.077 0.9156 0.0335 0.8695
G2 6.518 0.674 12.595 1.306 0.197 0.9115 0.1564 0.7301
G3 6.429 0.547 11.509 0.365 0.047 0.9181 0.0042 0.9121
G4 6.568 0.986 15.116 1.283 0.193 1.1773 0.3363 0.8330
G5 6.484 0.954 15.068 1.187 0.178 1.1625 0.3101 0.8388
G6 6.561 0.517 10.962 1.661 0.253 0.7363 0.0945 0.6209
G7 6.342 0.297 8.595 1.700 0.259 0.5458 -0.0305 0.5938
G8 6.603 0.653 12.243 1.335 0.201 0.8906 0.1469 0.7189
G9 6.595 0.297 8.270 1.287 0.194 0.5959 -0.0648 0.7072
G10 6.774 0.443 9.831 0.709 0.102 0.7888 -0.0278 0.8311
G1l1 6.512 0.526 11.133 1.228 0.184 0.7956 0.0633 0.7134
G12 6.791 0.578 11.192 1.481 0.224 0.8092 0.1149 0.6713
G13 6.503 0.663 12.525 0.512 0.071 0.9982 0.0840 0.8898
Gl4 6.577 0.751 13.181 0.474 0.065 1.0771 0.1324 0.9145
G15 6.719 1.385 17.514 2.339 0.361 1.3869 0.6571 0.8228
G16 6.796 1.447 17.698 2.730 0.423 1.3921 0.7260 0.7934
G17 6.589 1.171 16.424 1.208 0.181 1.3430 0.4383 0.9122
G18 6.264 0.836 14.592 0.334 0.042 1.1651 0.1697 0.9623
G19 6.432 1.406 18.436 2.036 0.313 1.4413 0.6443 0.8752
G20 6.197 0.682 13.324 1.046 0.156 0.9493 0.1393 0.7830
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Fig. 1. Polygon of GGE biplot to determine the superior bread wheat cultivars and promising lines at 8 locations
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Name and pedigree of bread wheat cultivars and promising lines are presented in table 1. Environmental codes E1, E2, E3,
E4, E5, E6, E7 and E8 represent the stations of Karaj, Kermanshah, Zarghan, Broujerd, Mashhad, Neishabour, Isfahan and

Varamin, respectively
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Fig. 2. Biplot of the average-environment coordination (AEC) for simultaneous selection of grain yield and

stability of bread wheat cultivars and promising lines at eight locations
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Name and pedigree of bread wheat cultivars and promising lines are presented in table 1. Environmental codes E1, E2, E3,
E4, E5, E6, E7 and E8 represent the stations of Karaj, Kermanshah, Zarghan, Broujerd, Mashhad, Neishabour, Isfahan and

Varamin, respectively
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Fig. 3. Biplot of bread wheat cultivars and promising lines in comparison with ideal

genotype based on grain yield and stability
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Name and pedigree of bread wheat cultivars and promising lines are presented in table 1. Environmental codes E1, E2, E3,
E4, E5, E6, E7 and E8 represent the stations of Karaj, Kermanshah, Zarghan, Broujerd, Mashhad, Neishabour, Isfahan and

Varamin, respectively
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Name and pedigree of bread wheat cultivars and promising lines are presented in table 1. Environmental codes E1, E2, E3,
E4, E5, E6, E7 and E8 represent the stations of Karaj, Kermanshah, Zarghan, Broujerd, Mashhad, Neishabour, Isfahan and
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Genotype x environment interaction on grain yield of bread wheat
(Triticum aestivum L.) promising lines in temperate regions of Iran

Bakhtiar, F.%, G. Najafian?, A.K. Kafashi®, A. Jafar-Nejad*, F. Hassani®, A. Zareh
Faiz Abadi®, D. Amin Azarm’, E. Nabati  and H. Abdi®

ABSTRACT

Bakhtiar, F., G. Najafian, A.K. Kafashi, A. Jafar-Nejad, F. Hassani, A. Zareh Faiz Abadi, D. Amin Azarm, E. Nabati and
H. Abdi. 2021. Genotype x environment interaction on grain yield of bread wheat (Triticum aestivum L.) promising lines in
temperate regions of Iran. Iranian Journal of Crop Sciences. 23(2): 142-157. (In Persian).

This study was conducted with the objective of analyzing genotype x environment (GE) interaction on grain
yield of 20 bread wheat promising lines. The experiment carried out using randomized complete blocks design
with three replications in eight experimental stations in temperate regions of Iran in two cropping seasons (2015-
2017). To assess the yield stability and adaptability of genotypes non-parametric ranking statistic and some
univariate stability statistics as well as GGE biplot method were used. Combined analysis of variance revealed
that genotype x year x location and year x location interaction effects on grain yield were significant. Mean
comparison showed that promising lines; G16, G12, G10 and G15 had the highest grain yield, respectively.
Nonparametric ranking analysis showed that genotypes; G4, G12, G14, G15 and G16 with the lowest ranks and
standard deviation of ranks had the highest yield stability. The GGE biplot analysis differentiated environments
into three sub-environmental groups with top-yielding genotypes. Using GGE biplot showed that genotypes; G2,
G3, G13, G14, G18, G4 and G1 had higher grain yield stability, respectively. Based on non-parametric ranking
statistic and GGE biplot, genotype G14 was identified as genotype with highest yield stability. According to the
results of this tsudy genotypes G14: KAUZ/LUCO-M//PVN/STAR/3/Yaco/2*Parus/4/Pishtaz (Amin), G15:
FRNCLN/ROLFOQ7 (Farin), and G16: MUU/KBIRD had high grain yield potential and stability performance and
have been recommended for release as new cultivars for the temperate agro-climatic zone of Iran.

Key words: Adaptation, Bread wheat, Non-parametric analysis and GGE biplot
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