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1- Singular Vaue Decomposition (SVD)
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1- Eigenvectors


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

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

i I3 0 )l pBl il o Shoe (sl o L GGE (b9, sk 5l banoee 15 sy Jlite Sl (o)

dwlre S dils 0 Slae jo Cuiloy
Wy b slalosed e, olie 4

sl o bows; o See (.Sl
e a8yl 50 i pile o Dj9e 4 il
Qo8 S, GGE Biplot 138l 65 a4

Sholeesls oS ibly ws sl
oolazul SPSS ¢ MSTAT-C sl ,l58l 4,
Q0,5

UM_,LA)T el 00 od)ji Vo Jgex s bl
aw b Solas oS oSl )b B o
niS e bl o epul Sygo w4 g 1SS
sy o Jols ioley] S a0 S
el 5 Brme 35 lia g il
L adlaie ;o 0 LS ;0 Nsg P2Os 50 Jge,8
b Jsb 5o b plool S5 9031 4 azg
o 9 WS (ol calie Blae wd,

or <25 o)l G lacais) o Slas (nSls 5 o el (ol ) Jgax

(LS 50 p,55LS) & Shae 155k el eloe )
\YYAY oladl 0s )3 o5l RN Quinta
AARATA &y Ll Hyola 308
\YOY/Y oladl 03,5 ol5l Ll Option500
Y 7Ae & W Hyola 401
Fas/f oledl 6,5 ol3] abls Global
\YYVIY oladl 0s )3 o5l labls Kristina
YYYN oladl 03,5 ol5l labls Regent
\RAGdtd oladl 03,5 ol5l S ladls Goliath
VY& Y oledl 6,5 ol3] [J Shiralee

Ll 51 S o 50 0 Shee oSk 5 iolej] sl slo S couldl Slioguas Y Jgox

Sl a5 ke Oeileo 5l elas)l o, los (1Xilio Ky e
(ol Suilo) SNk e O o p,56LS) e
ST Jslos Godkes) G by Jbe OB
|
FY FIA ¥a. 04~ £70/4 Ez s od
P9
Es Jsl g
£A 4 VY YAY YVOY/A E ok
£93
Es Js! .
£ Y £5- vy AYN /S E Shless
° r9°
E Js! P
YA Y £YA vy YOFH/A = o998 2
£93
o) ¥/¥ FAN Y $08/- E Jsl RIESVRIRE Sy



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

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

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

Ol s odes aS o las Ll ggeme
lose wib)ly aliwg odls 0 34>40

O osibyly g (aoys YY) ol ags
2 s ize 1 ills 5 5 s
Sl yuss 3,0 VYO 5 VY b 4 Lo
S pl Az Lol 00,8 Ay |,
6o, 5l ey b iolel slaSe
5 S Ol by w5l el (ol
0 Slae (1uSiboo 13) 00gs Lo 1) (&)l > a0
U PP 5l oy asals 55 gblie
asls plas 1) )LSe o p,55LS YOO/

(Y Jgo=)

0,8 es (59, &S o mibyly A s

O S a5 ol Glas (V0 Jgaz) il
Ay bods) (gwyp Cov slalase
blae Sl yad )bss_u Y CYE TP RRWoR
S cwl pl Sl o 00 Gl
LSLQGM:L{. Sglite glalame o lacuie)
aly o,Slee (g lul 5 ools las Sglae
dlne 05 IR pwyp 3)50 Wi
g dw (ilylg) Sluye (2l w0y
b o gl bl Sy cuig) oo

op St e & 50 0)les SIS g 4 ails o Sdee il g 4528 Jga Y Jgas

(0o,0) 0 4z s iy g Slayyo (5 Silee @oll a0 Slpd g
a5/5 Yoaaasy A o
vay Yosesaa)s A .
Ay YEVOSOVY A 55
/0 Yyvarsa S¥ Lame ;5 G5
- - YEY xz

5 Jol Lol sleadlge a5 olo lis zls

0 g ey YYIV 5 D07 5 4 pgo
G bgye Olpess IS asye YA ggeom
by e 5 gy e il 5 iy
Sle a5 ool 4y Jol addge g0yl
5 odal Consy &M (b Vb Les Ll

cwl GHGE Olpss azgd 0 owyp o)

O L)

Aoy S Jloisl mhaw (o lo pixe ¥

4 Ol i odes (arass JJo en 4

P Sl azg BB bl oub)l
Wz oy Jlo iz 5o ) anlie Sliyle]
2 sl () s 5 Sagl> e
JS 5l as,e £ pge Jle 0 9 2T sl Jle
5310, autuils o ylSe 4 by ye |, Ol puss
g Slpasd duo,0 YA IS o 55 (Vr) s,lae
A S5 50 (F) olo,g g pade duieex

Aaly s oo Sla |y Ol o ws o


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

[ Downloaded from jcb.sanru.ac.ir on 2026-06-22 ]

2 515 o e o6, s 5 Sos (sl 3k (5 GOE (s, oy Laows 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
PC1

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

Sloss Ol 4 Wog a8 S 8 Lo
or o g peimee ol olell S
20,8 paseine o)ley S Sy e 9o
5 2 ol bl Shn e (sl
OS5 (Jlo 59 ,2) mgsliass o(Jlo
bl Sy e uegs g (g JWo)
5 Olerkw dzmue (Jlo g0 p2) Clad s e
Jsl SHz b )0 05 (Ul J) oS
ps> SHx bame o 9 HyoladOl o, o0

Aigr i, OptionS00 o3,
9 Hyola308 oy ;e Jgl S5 Jas o

<igsy » ogdle Quinta 4 Shirdee 3

asdls O¢>9 L)"‘) o 63‘5

p9> 5 Jol kol laadlse ggaze S
Sl azg 1) 0ezge Sl 58T Wil
P s flEe Sl ez cuale Lo
o glime @ Lol Lol (19) 55 a5 e
eor OA) Sl O Gl Gog e
. L Ny :
O pshie 4 Ao wm s
3 it gllaze o 5y sbhcuds
osl lr S slalame (3ge patia
b S 5 ookl 5,50 (VY) ol Loy b
IS oo 5 pB)1 sl Jloged (nl o,
as ol ol (V K8) i slalaxs o
Option500 Hyolad0l w595 L=
Sy alols o i a5 Global 5 Regent
Sz sl joos anal O b S,

1- Polygon

2- Mega-environment
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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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