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1- Singular Vaue Decomposition (SVD)
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1- Eigenvectors
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1- Polygon

2- Mega-environment


http://jcb.sanru.ac.ir/article-1-212-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-07-15 ]

\l YYAY b 9 5mb NY ojleds [oouy Jlo /2l (LS 2ol aslizags,

55 5 ol e oSl Silo o5 (SrS
boassiy o5ee 5l (s H97e (nl o,
o e 5Kl j92ma 1) jeme ol bl oo
o5, a5 ol pla (VS8 lawsie
e eies Hyolad0l o, ¢ Option500
5 Kristina o8, Lyl 5l o g axsls |, o Slae
o5, ¢ a8 S 13 Hyola308 o ,.»
slsl o 3,5 18 L Regent 4 Global
ewiss o, Slas iy a5 Wi o .ol
b @b 5l o Ses oy L O Jsox)
Ll Cas Gebie SLIS (Y U)o
Ol Wil gl ) (Ko asle
O CIAN) Cuie g (658 (w45 0
ools lis  Stwaod Jgaz) Cewl 1,8, Ll
bugie buoe Slaize jyme (65 oo
R 00 S9 aed e Cewd & | i)
bow cue 0 alus) pasS gl YY
ol ossle s (Bl o Slas o (Shnren
Sges wlel < [AAY 1, &M gL 5,k
3y eog il g0 gl a5 gogee H9re
)P g Oges o)lesc Slaize  cloe
Byl il g 0o b ;5 gy bl

lowie) peal jaix> ;o dle o s |
A s ) asl Jal jeee ol (s,

2oedle mopes SHn lase o
Csle vg>g 5 Kristina o8, OptionS00
@ ok cald @l s e 50 6B
slalaze b g o3 () 50 @Bly slacass
B9y 9 gl a5l abgye S5
sl S5 sl a5 auils @l (V)
Soaies o5 Gl Jol s (S 90
e I glalxe ;o Jolie 5p
O osbly ST cnl pes g Wl vg2
I FSr il sob 4 Sy slalae
P Ll S oglebse gy bl
oly yo Global g Regent o3 )| a5 sl i
Sg sod 008 o e ails 18 Lyl
a2 50 pd) 90 ol a5 el (o Sl el
5 45 1y 5 ,Sha (o iy Lo bass 51
Loy blow ST o o s8>
S8 b 55,0 o Goliath o) e
shlo w8, !l a5 o lis 4 a8
5 oo blaze 2514y (LS loalluSe
Lot 4 lalae 251 5 Ghes a6yl 5>
s b 58 O)) a5 L o .l o
9y Gkl e o cuigy blite
Oyl 5o uae 0 Sles gl oM 5L GGE
A0S glolis ) F )5 a4
5 ol plyer gwyn ke
boe Slaies Jbged l lagaisis o,Sles
4 (V) 33,5 oo oolitul (AEC) 'lawgic
Jae 5o Sl O3 b obsa o
SMoges cnl 5o (VA) gl oo aaS 55 (g5l
opls 5l el s G glylo a5 a8l jgme

1- Average Environment Coordinate
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Abstract

In recent decade use of graphical approach or GGE biplot for study GXE interaction
become popular in plant breeding programs. In this approach the effects of genotype
and GXxE interaction are not separated and selection is based on both of above effects. In
this study GGE biplot has been used to study 9 spring rapeseed genotypes over four
locations in two years and another location in one year (totally 9 environments). The
results of analysis of variance showed that 79.2 percent of total variation was due to
environment, 9.3 percent due to genotype and 11.5 percent due to GXE interaction. The
polygon-view of GGE biplot recognized six superior genotypes and two mega
environments so that the best genotypes within each environment were determined. The
three genotypes located in sectors that no environments were placed in it indicated that
these genotypes were poor in most of the environments. Simultaneous evaluation of
yield and stability through average environment coordinate biplot showed that
Hyolad01 hybrid with the highest seed yield was the most unstable genotype.
Option500 and Kristina with high seed yield and relative high yield stability selected.
These two were the nearest varieties to ideal genotypes. Biplot of correlation among
environments revealed that environmental vectors of Sarpol-e-zahab and Pol-e-Dokhtar
were near to 90 o, these locations were different environments. All environments had
high discriminating ability so that could able to show differences between genotypes.
Masjedsolyman and Pol-e-dokhtar (second year) were the nearest environments to ideal
environment so, they had the highest discriminating ability and representativeness.

Keywords. Yield stability, Spring rapeseed, Graphic method, Mega-environment,
Polygon
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