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1- Singular Vaue Decomposition (SVD)


www.sid.ir

) YYAY b 9 5L NY ojleds [oouy Jlo /8l (LS #lol aslitags,

Wsles (6,58 4 sl Ghg) 25 Jgloce
Sl (SVD) 5,800 oS, aiy ) 5l oolawl 348
Fod p) Shee 4 dolre > ol o a5
S9se

Vi — = By = A&y + A8iomy + &
Syiie polie cudy 4 ApghaS (gyb 4
51 c(PCZ 9 PC].) (51“4‘ 4.0.15.0 2099 9 U,J5‘
Slr pll s o oyl i & B
&ly ;o s PC2 4 PCL 4l ol Lo
sl Bl b GOE Jue 85 &35 ol e
ol addss 90 (SVD) 0,000 oST) slo aiy
AVY) ol ol obl.eg Lo

Jlie 51 ol (G cnl 5l Sas
SELS sy Gkl beme 0 Gades
2 S el slagassy o oM sl GGE
slocais) @lolid uizpe 5 o Luld
slalaow olulil 505l o See Sl

o 595 9 olge
o5l g, W olaal gy opl o
S)50 )9iS s )S @S abhie iy o LIS
» by g Bl (pl s S 8 anlis
Fb g hleas S oled e Bble
b olesks a3 5 el); Jlo g0 b
S (e & ggeme o) (2ly5 Jlo o
0,8 loe (uSila g loeugsy cloe § ab aias
ol Slatiie Fp 5 ) Uy s L]
Sflee Sl g Gulesl gl bl

ol izl 4 s ubly S
cwol P-E=EG+GE L P=G+GE+E L.l
(595 obly G amigd bly P s
E s Lo )3 codgy Sl J1 b )ly GE
Gzl gln Sl e il s
sl a5 398 sladele ol I Gl
M ol 0y (g peS03l0il sloosls als
Cld qudlg> 1S oolaiul

Vi = nta+ B+ by
Vi — =B = ai +

booe )0 pllcodgis il )50 o Slee =

el

Slanlie IS Sl <t

pll oo Lol 1=y

el Lo Lol 1B

Pl Lanmee 5 pll 393y o Jlite 31 =y
> GE § G 05d oo a5 ol s> o

» 90 ol O b GBE Jgo b jo aigd

90 4 GGE bgle (pl g oo 0ss o2 LS

2980 el 2) T 4 (200 09,5

Vi — =By = 8iey + 8z + ¢y T &

Oloe 4 iy 4 ey g 8B &S g9k @
982 9 pll Lo g pll Cudgsy adgl slasLesl
gl slojloel Gloe 4 cui s 4 5 €
o2 Ngd oo odel pff lame g el i
Q\)S’l buog oS Sl 035loudls )ini.o Eij Cyai
o9y &Bly 0 Dgbees axgl w9l g alsl
ety giz Jlie ;o 8it oy 3l O L GGE
Cdo UMSIJ, Soges Gy ey blas o

1- Eigenvectors


www.sid.ir

£ 515 o e o6, s 5 Shos (sl 23k (5 GOE (s, 3oy Lawoes 53 sy Bt 51 (oo

dwlre S dils 0, Slae j5 Cuiloy
Wy b slalosed e, oline 4

sl o bowds; o See (.Sl
e a8yl 50 e pile o D90 4 il
Qo8 S, GGE Biplot 138l 65 a4

UM;LQ)T Sl 00 od)ji V Jgo 2 d'laLm
aw b Solai S slassh 7, CJB 5o
niS e bl o epul Sygo w4 g 1SS
sy o Jols ioley] oS a0 S

bl p (Brae 385 Gl g feniile

Sl leesls S byl s Gl L ailais o 50 ;S )5 Nso P2Os 50 Jge 8
oolawl SPSS ¢ MSTAT-C sla,l53l o5 Jad Jsb jo ol plxl S Qyﬂ 4 d>gi
RV o 9 oS Eud el it Dlas o,
on <25 o)l G lacais) o Sles (o Slog i celans ((alol ) Jga
(LS 50 p,55LS) & Shae 155k el sloe )
VYAV oladl 0s )3 ols] RN Quinta
AARATA &y Ll Hyola 308
\YOY/Y oladl 03,5 olsl Ll Option500
VP VIE &yt N[ Hyola 401
Fag/f oledl es 3 ol lsbls Global
\YYVIY oledl os 5 o5 bl Kristina
YYYN obadlos 318151 lobls Regent
VeveIE oladl e 5 oyl S Ll Goliath
\YE LY Sledl os 5 ol I Shiralee

ol 5SS o 0 0 Shee Sk 5 iolej] sl slo S couldl Slioguas Y Jgox

Syl a5 ke Oeleo 5helas)l 0,8 los (1ilio Ky e
1,55k LY s OLSe o p55kS)  lame
SiSla Jalas Gresh) G Lo Ju ol
|
Y FIA Y. 04~ £70/4 El s od
? rs°
Es Js! y
A -\ VY VY VOY/A E ok
P9
Es Jsl B
t5 v 5. vy - AYV/$ E ohbess
° rs°
= Jsl P
YA -y FYA % Yo¥o/A = 098 a5
P9
o) _¥/f A ¥ 507/ Eo Jsl Oloskesr e



www.sid.ir

I YYAY b 9 5mb Y ojleds [oouy Jlo /2l olS 2ol aslizags,

Ol s sdes 4 o jlas Ll ggeme 4
lose wilb)ly aliwg odls 0 0440

O osbyly g (aoys YY) ol ags
2 gy ize 1 by 5 5 s
Sl yuss 3,0 VYO 5 VY b 4 Lo
S pl Az Lol 00,8 Ay |,
6, 5l ey b iolel slaSe
5 S Ol by w5l el (ol
O Slae 1Siboo 18) 00gs Lo 1) (&) > 4z o
U FPO/Q 51 crwg aals 55 3ble
asls plas I, )LSe o p,55LS YOO/

(Y Jgo=)

0,8 es 59y &S o il yly A ol

O S A ol Glas (V0 Jgaz) il
Ay bods) (gwyp Cov slalase
blae Sl yad )bss_u YV CYEEPRRWoR
S cwl pl Sl o 00 Gl
Lglméwli Sglite glalame o lacuie
aly o ,Slee (g)lub g ools las Sglae
dlne 05 13wy p 13550 Wi o
g dw (GWL)lg) Sluye ke vy
Lo o cuigy bl 1y cuig oo

o oS e 455 0l SIS iy Aails s Shee uilly oS Joo Y Jsox

(30,9) o 4255 yuils g Slaypo (pSileo @il azyo Sl ke
a5/5 Yoaaasy A- o
vay YopesARALL A .
¥ YEAOSOVY. A e 55
/O RARIA Sf Lame ;5 G5
- - YEY xz

5 Jol Lol sleadlgs oSt olo flis zols

30 g dey o YV 5 D07 5 4 pgo
O bgye Olpsi’ Sase YA ggem
by lame 5 gy Blie il 5 cadsis
Sle a5 ool 4y Jol addge g0 oyl
5 odel Cnsy &M b Vb Les Ll

Cwl GHGE Olypss azgd 0 owyp o)

O L)

Aoy S Jloisl mhaw (o lo pixe ¥

4 Ol i odes arass JJo en 4

# Sl azg BB bl GGl
Wz oy Jlo iz 5o ) anlie Sliyles]
2 sl () s 5 Sagl> e
JS 5l e, #Y pge Jls jo 5 2V ol Jl
5310, autudls o ylSe 4 by ye |, Ol pss
g Slpasd duo,0 YA IS jo 55 (Vr) s,lae
A S5 50 (F) olo,g g pade dieex

Ay s oo Sla | Ol o ws o


www.sid.ir

2 515 o e o6, s 5 Shos (sl 23k (5 GOE (s, 3oy Lawoes 53 sy Bt 51 (oo

PC1=7558%, PC2 =22 3%, Sum =

0.8

0.4+

0.0+

PC2

0.4+

084

Transform = 0, Scaling = 1, Centering k 2, SVP=2

Shirales

Hyola 308

-1.2 -0.8 -0.4 0.0

04 0.8 1.2 1.6 20
PCi1

&t&;aéb.bﬁ.z‘o)o ‘)'15)3).3 tSL“W-’ﬁ-‘)u-‘*"-'QS‘)J u)L «b GGE‘_,;&LZ:..\.;_?—\ Jim

Slossy Ol 4 wog a8 5 5 el
wor o g oeimee il wlull S
20,8 paseine o)ley S S5 Luse 9o
5 2 ol bl (S dae (sl
Ol 9 (Jlo 53 ,2) ugsliass o(Jlo
ol Sy e aegs g (g JWo)
5 Olekw dzmise (Jlo g0 y2) Clad s e
Jsl SHz b jo 05 (Ul J) oS
ps> SHx bame o 5 HyoladOl o, o0

Aidgr 45, Option500 o3,
9 Hyola308 oy ;e Jgl S5 Jas o

<igsy » ogdle Quinta 4 Shirdee 3

sl O¢>9 L)"‘) o 63‘5

p9> 5 Jol kol laadlse ggaze S
Sl azg 1) semge Sl 5ST Wil
P s flEe Sl easm cuale Lo
o glime @ Lol Lol (19) 55 a5 e
eor OA) Sl O Gl Gog e
. L Vo :
O pshie 4 Ao e
3 it glhlaze o 5y gbcuds
osl lr S slalame (3ge patia
b S 5 eslinul 5,50 (VY) o)l dawgs b
IS slass e 5 pB)1 sl Jloged (nl o,
as ol ol (V JK8) i slalaxs o
Option500 Hyolad0l w595 L=
Sy alols o i a5 Global 4 Regent
Sz sl joos anal SN b S

1- Polygon

2- Mega-environment
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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" so, 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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