[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.43.1]

ol b e 5 553l pole oSy
=5 LS ool aoliings,

3 ey ek I¥Y olos /rv‘b-))léa Jw /u,c‘))' oLlS ZMol doliingly

" zusﬁ M&O"

Wyl (S 1 (W sla ¥ 4ild 3 8o (g 5lly g b X igi Bl ST 2L
GGE Biplot 0:39) L b e

"ol5idiss s 5 a8 oralMe ool ol pad kool e o1, 5 i b

M) e85 (05 s e 5 (555l pole oISty o ALS Mg 03l o533l 5 bl 3ol 03,8 (3 (spnitls -
Ol 55 555 gl @lio 5 (5509liS pole oKL (LS A5 Sl (55l gSTan 9 LS ol 09,5 okl =Y
(kordenaeej@shahed.ac.ir : Jggume odimg) ¢yl ¢y ol oKl ¢ 5y9liiS” 0aSLisly (lils Mol g cslyj 09,5 Hlsbiwl =Y
Ve IANY bk gu,b VEe /YD il )b
Ve b)Y donin

b guns 208>
2y bl Mol 3 (o3b; caenl Glisee oo byl 3 Joamoy 9 jlub pB)l Slolid 5 loexcase) blite Bl wyy 180D 9 dodde
b P &by iS5y B slayY 45 GGE bilpot (S35 ba, 5l eslitel b bameexoisy blite | oy pdls a5 ol 51 Glial

sl gl 5 Yl eobatil 5 Slos (s> claiyY Lbyme g aloli

S SlacS g ¢l I8 > (BCaFs) ol piS by S e (395 | ol (Y i oy 3,8kae )ty 3855 (ol 55 Tosda, g Ol
25 Y Sy b CES 5 sy 390 (WAY-AA) 5 (WAF-AY) Lely; elaJlo 5 oS5 5 olitilo)S ilas slbplSie 5 S5 dus by ooleas
5 Cudldy wd Oygods &S sl aliw Jeame Jad Ll 50 ab 4l e Sle YO bolas alol b gt jlee b cula b sbas
8 ) @yeyie 3 9 503l JUos oily b osal cundy slaails (g 9 18 (9o S

O Al basexuiess Jolize il g b Sl gly duoyd K Jloin! gdaws (0 1) (655 dme BB S yo (wily)ly 355 5l Jols gl taidl
5 Se35 L3 5 L6 L4 (cla Y GGE Biplot j| Jolbs ol olul 5 0t saalie als 5,Skas el ()15 stne EMES] oy 5,90 slopysY
P oy 55 holi Yl 5,S0ac bl (slag 1y L6 5 La (slagy¥ al 5,Slae 5 syl plajnd st 352 Jlot] o & gy
5gr (AV=3A l05) E4 5 (AY=3A 415 ,5) E2 (A5-AY 5 3) E1 slalasxe Jolds Jol )5 bazmo ais S50 laso dus glulids & poxio ldin
Wl (gl 53 i slacnY lsicds L6 o LA (clayY oS 35 (V-4 eliilo,S) EB Lo ol pg3 551 basoms o Iobamo ol iy ¥ L2 &S
1Sk sl L) pogad ()55l L3 pY &S 3 (AV-2A oliile S) E5 5 (AV= AN l05) E3 slalagme Jolis pow S5 lazeo il (S yxe
b olis

ol s’ ‘s)S.lA—s JEgRtS Os)g'l Caoddy (gl g (Byme YU 0y Slasly Jluly (Y lasay L4 Y ool Cowddy s elel 5 IS jsba :‘_;)56055.7.3
I plaSomn gl cutS g (Syme 3 Sos (308 h bagnY (n )bl plyiear L1 5 L2 slagn¥ g Sgd oo dletiiy (oyp 3y90 silame > (0¥

'39"36""3 JLQ(«.MMJ e )90 L;L‘zja.m

o5 PS5l BOE &l (sl oo sy Ml 51 158 5ol

st ooy a1 cle 51 3) 393 5las
iz 1 il el Sllac S 235 o it L6
bl sbewy) cbal b glye |y lewexcwy)
& Lm(_'ﬂ Q)b uoLa.Lé-\ g bl b aogad ()55l
Jlede ST cdb 1) Wy ,she ool il dalye
e Mot s Jelye by s
il 5 o sloyino > Jlo &y Jlo i Jae) 231
My g heowxcuy) Jlite gl pials Gy ©jg0 ol
ool J oo ol 6500 cslagisy 4 i Sl
P YL oShes bl cansy bl slaan)ly Gl
Slglacde & ppa wlp OA) cwl wglate baylys
S Cuol oY sasie Glo i Jod I eyl lite
o9 mey) sosbyd ool aledbl Olf.&;;fc)&ol
S5 e b cle ot gl il axls bl
b e 1 o 51 ey Sl
o o) (560 b fge Sy sl & asl Jlaw
Cygo ol pd bl (o) la il 4 Cuoglin 5 Cawlue
3,5 3)ly )l saily Sy Gl |y Jeos b cuaglie
9 gl |y Xyl Jlite Bl (S Jle b cle
@y (A) il |y s Sl g esly talS |y lize

dodlo
Jgae (pymte S pj daw g Mg el pas
e ol My Bl joy 4 gy oS cunl plul (655laS
el ghis el g olaBl Jlas jl g 485 )15 axg
Slles g S)lps a3 ) b (grdols dilize Gl )
i&?a.?oo ‘As)lb s u.cl))' Jy.a.‘mo e .\.Jy Bl as U.cl))‘
PB)l By LpS (e B a2y 390 lae (lyis Cou
WS o )8 Awlie 390 Gl sl 3 ol
(YY) G bt ;50355 b awolie jo bl s 3, Ses
sbowe Ltawy) Lo ))&.LQ.C 5 LY Epuss &
Sl o boxexcwis; blite 5 eyl o by calise
Sl cldlas ) pre Slus I (S lazeox iy lite
b S8y glagtalejl yeads Sl 1nj adbioe (o8
dgrg cdedy (W) Dl o o 1y b i i 9 085
sblae )3y pB)) b)) dhaowxciy) Jlite I
s Mz A1 e 31 (s 51 5o oien oy
Jolse b @jge ol )3l pglae ((55l0LL) Lo
M5 558 el ol e s b b ot} (S5


http://dx.doi.org/10.52547/jcb.14.43.1
http://jcb.sanru.ac.ir/article-1-1306-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.43.1]

b5 s 5 alinS cpallMe ¢ o8 S5l i yiol e coall i (i 4o

Al GGE Biplot b9, b ()b puiS aid iy (35 0 (SN (slagpY aily 5 Sloe (55lk g bame X cudgij blite S L)l

GGE bilpot 54, jl edlazwl b gl .xisly )5 obj,0,00
Sy 9 9355 oy Lo pl ¥ 4y 1) adlllae 3590 (sl
ol 5 Slaal x5S QBal ) Sy cuigs S b o
5 oolatwl b laexcadg blite 1wy cpols aioo
iy B clacpY > GGE bilpot S8 s,
bl sl By g ol b puS adyiy

Sy )kl o YU (golaidl 5 Slas

Wy 9 219
BC-2 BC-1) abyty iS5y W 3 Jolbs Y
oo ls b olyen b pu5 (BC-5 4 BC-4 BC-3
09l byl oadpMal 08 5 (ewb (Joe o))
g gl &5 K91 oy 390 (2LS Slse ((Taifun)
Joia) 545 6380k V=Y sylads 5 oY ialejl
ol pAiS I (lacgomme 1 &S Canl Jove )l omds ()
(S b o 5 Cuslodd Obasl Gl b Jlesd )
DSty glaades il g 558 sl b ol ¢oy3)
Mol ity il sl e S5y 55 ¢ aily (slaails
4 las 5 YU Il i YU 3,8kes b sl cgoss
ool 01 0y ] Yoo Jlo o cul (Sis
Jas Jomily Jols ot $1a5 55 L (gl 5 (55
Qb olawy ke ( p3abes loj olS gla)l ( Sis a
KT M3 ails Ky g 05l il i 59 Adgd
95 plls o weid CLMS! pl ey o ol )
2 ol ol 03,8 Dbl Cures slapY o |y wlio
SE YN G ) Giagh S5 B > S Y
GBS 5 5 ol byl ) o g ad iy (S5
ok Y IXW DS g bl O] dl)’;l 5 yelS 619:7“’
dw b dolay oS slacSsly guiss opl p edlasl 590
o= sladlo » Gdss ol g Ghlejl a5 1SS
olisle S c)lyed sl ylSe j3 IFAV=ITAA 5 VYAV-VYAs
Lo (b gl )l s 5 el 2l 55
EL ol bamo L .45 pbol (Jlo 93 5 oo )
= Je (B S) B2 (VA (ely; Sl (5 5)
Jlo o)) E4 (a5-2Y ely5 Jlo ool pe5) E3 (AV=3A
E6 5 (5 _ely; Jls wliile,s) E5 (V=24 sl
2 oY 5 Ky ,m g Q¥4 el Lo wlisls )
YO bohs ol b e ks bi cuin b oo S
bojle el olys Clos (oolos b anilS yie b
Jad bl 8 el s Cpger o ile
Ol e e @) cun glaalin Jease
slaaly G g M5 (poSieS g Sty d g
2oy 33 5 xS0l Jzud (go3ly wgs odel Cawdy
H38le 5l oolasl b kaodls g JLG)J LA Wl
kolomogorov Smirnov (sl sg, L SPSS 16.0
oY Pl oog <l 28 L oS pe uilly g 0 plo]
ly 8 posl SAS il b ks J1 (90 (S0l
e glalase b uibly (B19S (ow)y
5 GGE Dbiplot l58le s 5l 15,8 eslil iyl 905l

oMol (oS i i) 15 (glotezen g & i
o3l d9s% 3l U gloysd Sl Uag) Byl 5l Cumex
s )ls b sy yun 3,8l Casday gl udlly slaopY
bgye e i g kol S1L(3) 2l oY sl (See
S9rd 595 i) olply s G55 L) &
Sl g cuisis g9y badd 5 de Bls aodly I s oS ol
glactsy S S (V1) 38 5 sete by Jlite
GGE gy bewis) obj)l Glp omste vz )bl
Sy cwsgs all ol @Msh jloges .l 0 bipot
48" Lol o M (sl GGE bipot 1y bywoxuig) Jolie
Ay eogs ol fla bape SlMbl lojon j3boas
GGE (YY) an3 o b JLis| o |, laeaxasss] slize
5 beoxcaigy blite Sl 4555 lp culie )l bipot
sl cwbhee oo > oy ol (o)
5 hyme (Y0) hSed 5 o bawgi bsdsl GGE biplot
cllas ;5 ME ey ol Ll )55 adlazul 590
ol 3 () 5Y3 3 55 dOF) (e b odib )5
9 cwigi blie Bl 40 egde GGE biplot .col
Sl 55 1) o g g blite Sl 4 jos Gl dare
Sl cwigis B 0,8 b sl> 4 GGE biplot s .(Y0)
5 03905 bis o b ]y gl (693 o boexeuisy it
Sbbges () WS (o i (apS s 9> 4]y 9 )
ps> 5 (PCL) Jsl cailge lyoi sl »» GGE bilpot
5 Jsl cladilse &l yoi soly o Lo oo wus; GGE (PC2)
bl lp i omeddr 5 JLss bowg) Gl ped
2 e e 4 jo slahgy 3 (F) Ml (LS 3
V) sl lage) jme s (o) ) ebide b,
k5 ) culps 4 S jgbay spite polie (1
bowy)  gamlie ly Ol 2l U Ssd e
sgee b ((omi) () NS oo (B 53 9 2b (38!
olps 4 JolS jobdy dyae olie (F 5 O (sla,ldse)
@ b Sdee s Mk bl U8 e
b ol bl Gn blyy gosalie Ol
s e g jpoe S loxie gy 90 2 3 (3)
L) Qlss aly bl by Cles o cunl ) 2 0258
PCL ly (Wodls Lol asly (glyls b asly oty & yguods
Glyes oS Canl 5l 3 1538 Cijgo (ed 4 i PC2
c‘_:l/w’ Lol 3)13 UL.S., .x>|9 )P 9D yb dl)-.' o
5 Sxe 9 ) s Solite blase 5 by
PS5 slacsis] olil 425 bl sl (VF) ohSes
GGE g, | chald glyiear b paiS 03) S g poygd
@ prie btz SNl (g & i8S 0y biplot
5 G16 G13 59 G5 cloyyY) sy celoony olulis
5 S 0> (oS > 5 S)jy e 9 5 (G17
Lo 4553 pgy93 pAS i) O (2bj)I L (1) oy Sen
YWY 5 YA cupa Jgl ol sadlio 93 &5 Jb j»
5 W5 o g |y howxesy Jlite gl sop
VA (0) (e g lins idges (plolid 1) il cuigi
Jo ¥ Gedy g olpl calisee (86 Ve 0 1) o> s

1- G plus GE interaction (GGE) biplot


http://dx.doi.org/10.52547/jcb.14.43.1
http://jcb.sanru.ac.ir/article-1-1306-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.43.1]

b5 L 5 uilinyS cpalbMe ¢ o8 S5l ai yiol e codll i gy alo

ey ek I¥Y olos /me)b@ Jw /u,c‘))' oLlS ZMol doliingly

g1 g ly ado Shes 1y gy g0y ol o &S
91 cigis lp gl Clyai |y g5 9 iz Mg | lame
L,,I),] 41,:‘,,94{ &S Canl slosslosBly Eij 9 ML@J by
Hasl 550 3 Sdas 1Y g 00 03 s gi dgil 5 adsl
PBi g Clualie plad J xSk o 9] bame 0 1 uigi)
Gir ooy b GOE ©¥lisl S atdlipo s Lol
oy oSy Jl3ges SO €y blie 301 9 T2 Jlde
dike Hlde g4 bl adgl wlhed () 25d e
el Cussdy GGE ('SVD)

Table 1. Codes and names for studied lines

A5 odlitwl laste g Y Sl wyp sl Oi LI
hodis jbses Jold Badod opl 5> ol edlatwl (slacdl S
Gauslis Mgl dalas (00,5 (sly GGE biplot
oljee S Gl Ml Jlewl Y L Y
o bl hales gl @Ml Y 5Shes 5 )l
Jlonl bae b blaste sauglic &Ml 5 blaoce
GGE GE jI G 13,5 b el (oM (gl 4y 1zl o
Iy 93 cpl g S o aas o2 L1y GE § G (49> ,» biplot
@9 25 Jeep b Blas (02 cjo 93 4 1) GOE sy

{(8) A5 e
Yij —H— Bi = guneij + gineasj + €

o 290 S pbg 35 =) Jox

i cpY pb
L1 X
L2 09!1313‘
L3 BC-1
L4 BC-2
L5 BC-3
L6 BC-4
L7 BC-5

g5 Sy Lo 51 (Sop (1) s a8 s
epY gaib o Sloe > Golds ) el &S cuvlalare
@ Ylis! 3390 £95 angi )0 Y il (09 o5 ol 0
sldaly » awdsS sl » & cwl Jds ol
o) g oad Cbal 5Slee Bld 1 5y sy > Mol
Lo X gy Jlie Jl g bame & Cond iy lagnY
SFeS G e dix Lulyd )3 39290 £95 an s
0> (6l dme MBI oy 1WSle oy (V) Slazsl
el ol u.v).\o shb chn oSGl @ asg b ais
sl ‘5]9;6"‘; ol S )buzu e e o ‘C,w:-l
el i oo s las cpl b dlasly )3 094 dlaald islesl
@ W g ss ()b (S5 g5 b sy &
F u}d)l Gl @09: ) 04 u] s LY 059" uM;La)]a
b byl om Sy claoglis bis (ub)ly 458 )
b Sile auslio (3 Jg i daless ol ads 4 3840
op) 3l odelcwna gl wlal  o(A) 3> sales oL 1) 345
Al ao VIV ggoome )3 Jgl Lol sadlye 53 (s,
(M) oher o Kb Jlas ulal  .00)S angi |y Jolase
osbly h ey B Bl My b Jlagel &S (590 5
i lase pl glyscil slp ol wbles a4y ) Lmo)l.?
Caple by wled ang 1) 390 Glpss ST Wlgs
@ Ll bl sg dales Lo )3 caggi; blite I ooy
9o hoxiw (VA) G Ol (99 ine o8 (Sline
&9 Il SVP=2 5 ;om0 cuigij g9 5l SVP=1) sl
2 gdluwgdy 0l 03 muser GGE wspd 4 (j920e laoro
Cuows 9 YU gadsgS 10 (PC2=YV/Y 4 PCL= ¥3/0) Hoore

ol 0as 031y L My gl o

S 05 bgine sl Fosesl (V) gz & 25 L

2 b haye (Siin (3l el 30zl by e el
4355 plxl baee 1 (p39) (Solas g Y S (g b
S ab bgae dop S Jleisl gaw > i)l el
2 @bl Gbghljl oladl ubly sade ol
Csiod 48y Cand |y odld i diied CA eSS
Sub Wi 0 Canpl spSpeeal g cledbl
S o gy 1y ol e | (B ped 0 g
Casddy gols 030,55 solatwl edly i 51 pluly (VYY)
Jhs! o (5 1y gyl dme BMB] S po aj55 51 ool
A ol e x Y blite Sl g lse (lp by
& Cunl gmo cpl 4 e X Y blate S ag o e
5 wlazaly glie 3,Skes cilises clabams 5> oy
olite Ko s &5 b S5 J) oY (o OS]
Jlize S 5T 5905 ey 1y sl Ol cnlnle el
33 55l S i g 3 L 95 o e X Y
caly dalgd 1y 0, Slas oyt blass galS D pY S
9 5,8 e g gloj IS5 @ b ol slapileil
(VW) 455 o ColiS oy o)) sl ol Sy 3 S
2 Y ogh S Blie Sl aeg ©jge L
wop olple B Golite 3 Slee il slabaxe
Cgue Oygps Sy lSPlel bwy g)lub
Lo uibjly sdlowgds odly Clynss (gt g 0
2oy FIVA Y o wilyly oAb dn gl (doys YOITY)
Iy JS @l 5l aoyd YAFA casre x oY Blie 3l g
slagilll caen IS 08, S S ang
2 A ot K ddeon e oS cul ] (clashaie
buoto X 9] 9 gy Sl g Cusl 3)Slas Sl wite

1 - Singular value decomposition


http://dx.doi.org/10.52547/jcb.14.43.1
http://jcb.sanru.ac.ir/article-1-1306-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.43.1]

M5ty b3 s gibin S cpallede o o8 Sl s il e eooll i (g jher ab

¥ GGE Biplot b9, b ()b puS aid piey (35 0 (SN (slagpY ails 5 Sloe (55l0k g bame X cudgij blite §1 L))

_ _ _ Ob paiS 4By (S (B slap¥ 5,Sles Lo S po (uil)ly 4325 -V Jg
Table 2. combined analysis of variance for yield in advanced back cross lines ofbread wheat

MS Slagye (1 Siloo %SS SS Glayye ggere (df) ooll )y i lio
Voayeo® Yo/v\ 0-00YF ) Lo
2\ Yama Y (L 5 ,,S5)) (slas
v-fA "™ FIARN FYYAY i oY
FIFEe VA/FR AVFYYY Y. b x ¥
YAdA IYASE vy Y slbs
MOAVY Y0 Js
VF/AY (CV%) &l yoss oy

oolanl 5 Sy cblze L iogas d)lf)’l.w’dl)b
Iy g yiShs g 0b ials « 5 )5 sl 4 o] ol
obwl b oazab gl (YO) ohKea o b L(VA) cusl
bl Sl ol Soi lame o olul g
MPges gy b dged dle ol laxe X o
PSL6,L4 L3 L2 L1 slaypY ) JKb) soss
s jp gl plyea x8)5 )15 Hlove )
Sop e dw hged pl gepp b Groren Nad
El sblow Jols J9] 5))Jla.om4§.uua.’>mm
S5k ghyls g lalasxe () 5y Y L2 &S 34 (AV-9A
L;,Lmuhf 09)494: .)9; )9§.\A L;Lm]a.\m lJ u.:YLs U.Aosw
L oVl 55k s (L7) 28,8 15 i ool 2
E6las J&L.; £9d ;?))’.3 b VALY oo L')g.l
Olseas L6 5 L4 slapY oS 29 (AV-AA wolislsS)
bt b (Byee bl cpl b )5l 5 5 glace
E5 5 (AV- A ) E3 oo Jolis pow S5
wosa> 85k b L3 pY o8 (AV-2A wolisls )
ey 3 wly o a8 5 L1 Y g jeSie slalase b
oyl &S )55 8 S slales I plSa )
dad b yudes 0 pY opl oYL o Slas pie g 09 Cund
Sleslael b (W) hlSen 9 L glao (1) Wil oo bloee
sbow s gly sladles > GGE Biplot s,
o 3l Szl dw lul 38 peae 3blie ¢l S5
Sl g 3 08 @bl |y (o) p 3y90 (e
P s Yy b S ci Ve el (e
4y GGE biplot _dsss jbses ui pbol oo
{V2) 38 Sy wbgi by Sip beow ¥ olulid

b ine pae 9 20 6N pobaw 13 Cui i a4 ()b dxe plaw NSy T <

ks a3 Jbees pwy GGE biplot (slas iS5l (S

Sg] ome johteds (Addix Jlaged () il e
slabaxe (900 pasuls 5 g cilize glalaoxe > 5y
I oslimal 3y50 (YY) ok b Sl sl sl 'S
—phS sl sodalin (sl (5550 Sl Salig 9 <8)5
e lages cpl Al ((mhd iz 3900 li) i pmlxS
bloe sy bae (yhy) s 2 3jdke jlade v
Otk s auly plS amd e ol (Adain gl
i)y o) Alove Cwlblowe plS ) 3 Slee
& s s 9 Sl laso j) &S 390 om)
Moo 1 g ladyS 130 (alonia > ladi)ly 4,
g 0d )y (Adriz ol EMSI 4 dg0e (Joglat latie
Sin bl 5 ed o 4 ] Ol
ooy 3 U a5 sy (YA) S auie
& Cul galaore 0 Slae p YL ) 2,5 o )8
S e 5 (1) WS 5 e o
cald bl $yS o0 JIF Jiso p &S lacy)
bl e (shddiz ply 485 IE gl 4 YL
b b (5 don > )b 15 e 3 &5 ol G
Oglite sl bae 4 (Srwl 1 g 0392 SLuSG 4550 ()
5 lly 3929 sbged il s Shg il (S sl
Sy gl 93 05 ib)ly 9 Syi ol o
e Bl Syi lae S 093 0 Al (b il e
x gy blite g1 1T Asl (ol g 2)Shes (ke 5
w5 i el 513) 395 ] ol L
Sk gy Jo) ot JB Jalge gl ]S baoe x
@) " —pp el S sl (s cllee
Olnl 25800 LSS w0 dm sl 3 (alodiz Jloges
eyl Sl b gl 1) e X cuigl Jlite

1- Mega-environment


http://dx.doi.org/10.52547/jcb.14.43.1
http://jcb.sanru.ac.ir/article-1-1306-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.43.1]

S50k s 5 guilingS lledle «ood Slgiall s ol s (o3l a5 gy 4l

ey ek I¥Y olos /rv‘b-))léa Jw /u,c‘))' oLlS ZMol doliingly

1.6 —[PC1 = 21.5%, PC2 = 3179, Sum = 73.2%
Transform = 0, Scaling = 1, Centering = 2, SWP =2

NOTD

0.4 —

0.8 —

0.4 0.8 1.2 1.6

PC1

Which wins where or

which is best for what

oo (sii09,5 (slp GGE biplot losis e =V JSs
Figure 1. GGE biplot polygon diagram for grouping environments

Sy @ dye @ glgiie ol ) g sde 28l 00
o) Camgllae iz (1) 38" oozl lacesyi o)
orlmlo )l oyl Sy Jloy) Cuigis 3l byl (salold o
a5 W3 S5 Jlowl pY 4 &S L6 g L4 laypY
L3 oY gl 5l ey 250 255 ogllas (slocY (lsis
pow 4y P L g LT (lacnY a9 i 545,

sl 1,8

(¥ ) Jlonsl cigss S b boaps sauls” suanlio

alS jbsges opl a3be GGE Biplot S5 5y,l8
i) S e awglie Jlon) cuigi S L) e
cpl Gy g (YY) ) 51,8 58 selliie ples 5850 55 Jlonl
5, 1) oYU 5 Slas lalaxs don ;3 oS conl o cuigis
oSibe p (Fee saas) e culply el gl Tillas
Bly e > 5] oz wdl Ll gyl 5 3)Sas

PC1 = 41.5%, PC2=31.7%, Sum = 732%
Transform = 0, Scaling = 1, Centering | 2, SWP =1
1.2 — L1
0.8 —
04— I T EE
. L3 -
P - o 2
c T I BN Tl
2 oo- - == T = ~
T E __.oooom" IR e
04— 7 LT Tl -
. s .| N
E .~ - EE N
0.5 — - e ..
E = N
i =
T I T f T T T T
-0.8 0.4 0.0 0.4 0.8 1.2 1.6 2.0

PCA1
Ranking entries based on both mean and stability
Lﬂo.\i‘ O”..Y 1.3[&10)“3/ & 4wwldo u)'tdl.: -y JSW
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Extended Abstract

Introduction and Objective: Investigation of the interaction of genotype x environment and
identification of stable and high yielding cultivars in different environmental conditions is of
great importance in plant breeding. The objectives of this study are to investigate the interaction
of genotype x environment using GGE bilpot graphic method in advanced cross-breeding lines
of bread wheat, to identify and introduce lines with high and stable economic performance.
Material and Methods: In this study, the advanced stable yield of seven-line grain obtained

from the reciprocal cross of bread wheat (BC2F6) in the form of a randomized complete block
design with repetition in Tehran, Kermanshah and Gorgan and crop years (2017-18) and (2018-
19) Was investigated. Each line was planted in plots with an eight-meter line at a distance of 25
centimeter. At the end of the season, the spikes were harvested and threshed manually from
each plot, and the seeds obtained were measured by a digital scale and reported per square
meter.

Results: The results of combined analysis of variance showed a significant difference in the
level of one percent probability for the effect of environment and the interaction of genotype x
environment. No significant difference was observed for grain yield between the studied lines.
According to the results of GGE Biplot, lines L4, L6 and L3 were the closest lines to the ideal
line. Simultaneous evaluation of stability and grain yield of L4 and L6 lines identified stable
high-yield lines. Examination of the polygonal diagram led to the identification of three large
environments. The first large environment included E1 (Gorgan, 2017-18), E2 (Gorgan, 2018-
19) and E4 (Tehran, 2018-19) environments, of which L2 was the top line of these
environments and the second large environment included E6 environment (Kermanshah, 2018-
19) It was that L4 and L6 lines were introduced as the top lines in these environments. The third
large environment consisted of E3 (Tehran, 2017-18) and E5 (Kermanshah, 2017-18), where the
L3 line showed private compatibility with the mentioned environments.

Conclusion: In general, based on the obtained results, L4 line is introduced as a stable line with
high yield and is recommended to obtain the maximum cultivation yield of this line in the
studied environments. L2 and L1 lines are introduced as the most unstable lines with the lowest
performance and their cultivation is not recommended in any of the studied environments.

Kaywords: GGE biplot, Interaction genotype x environment, Stability, Tabasi wheat
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