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Table 1. Characteristics of rapeseed lines used in experiment
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YYosr GA096 x Zarfam Gl L73
Yo-A Modena x GA096 G2 R20
YOYA Sunday x Geronimo G3 L201
Yivy Modena x Okapi G4 L101
YEAY Sunday x Geronimo G5 L63
YYES Okapi x GA096 G6 L190
Yory Orient x Modena G7 L137
Yo¥s Okapi x SW0756 G8 L119
Arat Okapi x SWO0755 G9 L118
yyav Geronimo x Sunday G10 L5
Yo-A Sunday x Modena G11 L155
YFFA Okapi x Modena G12 L193
ARZA Okapi (Check) G13 Okapi
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Table 2. Geographical characteristics of the experimental locations
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Table 3. Combined analysis of variance for seed yield of the studied rapeseed linesin 4 locations and 2 years
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Table 4. Centroid distances values for the 3 low cycles (L) and 5 high cycles (H)
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Fi?_ure 1. Biplot of thefirst two principal coordinate anaéysis axes by using minimum spanning tree method for the 3 low cycles (L).
a

1 cyclefor the E4 environment; b: L2 cycle for the
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4 and E1 environments and ¢: L3 cyc?e for the E4, E1 and E10

E4, E1 and E10: Kargj 2011, Isfahan 2011 and Kargj 2012, respectively

D89y 2 DS e ol bs) ple 4 Cand g
@555 0 yate ST (g el )l sl gy plo g (Jas oS
rheps g oz F bl 9 LS L ki wlub
02l G Bl b a5 335 oo pedl Lo X iy

2 sl )l glul ped sl 2 Y Y s

cilise dlal 85 a3 o b ol Slalie 4 425 b,
S o g otz slaginlejl | ols (slaodls
s (60, Slos (gboodly Cusas (g yne Spd dosly Hlis b


http://jcb.sanru.ac.ir/article-1-393-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-05-09 ]

\oF 5" pisuseel (slacnY ails 5,Sdae (g5l o)l

o 4 Cl Sl (g)lul parde sl 2 ip LS kel B @l Lol Clate 4w by
2 gl H S 9 L S g 5 gy il 9 85 o5 i oo (0305 (e (F) 2350 Jobs
Dlants g Ko3 ol Sl 55 bie & ) el sim WSS 5 e M B oo () Bl
& e Blgi o oFlwl pl & 2,5 0 Gy e &S LBl o gy opl edlaiwl slacuie o 5l glul
e slcuasy Pl ol Cgllas Pl s dgame SUIGLIYL (gyg0 0 9 2l gladize alS

(V) 25,5 (seluwol g seluws) obasl Ghey opl S5 cuje i sl olyend )

1A
H i G8
“[A 8 >
j N .‘ § ¥ - *G3
3 ~I¥4 3 Y oy L -
2 v % *G3 i
a
of- o 0T —-ir
—ev é =P

i —eih -IF Iy VE )
Jsistisin Jal lassas
c 3
-Ind
1A
*G3 | 9
W i 3 ~I¥ \
-IF j «I% \‘_
- s o Biix v a
D el _ | a -] i,
# —sfF
_avd s *G3
i 9 —-I#
= % T ™ _.I7 _h e In
J91-:- Jal Silasshe
/A
8
P .
g ¥
my.Eh
2 3 & ==
s Y
Al ’
—«/¥ o7
.l S ¥ ey
Jl laise

OSlee by (pSlee b S iy (slyr a3l J8ls b 3 yd b 5l ool b ped (Lol claisee Lilis 5o ol (Lol claisee eMysly -V S5
H4 S 2> E11 g E6 E12 glalass (gl H3 JSiw iz (E6 9 E12 slalaxe (gl H2 [Shuw 1 E12 bagmo (gl H1 JSw il (H) JS
E7 4 E5 E11 E6 E12 slalaxo sly H5 S 0 9 ES 9 E11 (E6 E12 slalene sl p

WA ladol 5 170 olile)S AYAY olisle)S YA+ laen AYAY ylien cuipay E7 4 E5 E11 E6 E12
Ei_gure 2. Biplot of the first two principal coordinate analysis axes by using minimum spanning tree method for the 5 high cycles

a H1 cycle for the E12 environment; b: H2 cycle for the E12 and E6 environments; c: H3 cycle for the E12, E6 and E11
environments; d: H4 cg/cle for the E12, E6, E11 and E5 environments and e: H5 cycle for the E12, E6, E11,E5 and E7 environments
E12, E6, E11,E5 and E7: Hamedan 2011, Kermanshah 2012, Kermanshah 2011 and Isfahan 2012, respectively
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Abstract

Understanding the structure and nature of genotype environment interaction (GEI) is important in
plant breeding programs. In order to study GEI effects on the seed yield and identify stable genotypes,
12 winter rapeseed (Brassica napus L.) promising lines aong with Okapi cultivar (control) were
evaluated in six cold (Bojnurd, Hamedan and Aralg and temperate regions (Karagj, Kermanshah and
Isfahan) in 2010-2011 and 2011-2012 cropping seasons by using a randomized complete block design
with three replications. Combined analysis of variance performed by assuming years and locations as
random and genotypes as fixed factors. The results of combined analysis of variance showed that the
year x location x genot){]pe was significant at 5% level of probability. The GEI was examined usin
multivariate anaysis technique as principal coordinate analysis (PCOA). Accordi n%to grand means o
test environments and total mean yield, test environments are grouped to low (three environments)
and high (five environments) mean yield. Considering plot of minimum spanning tree and values of
centroid distances, line G5 (L63) and Okapi cultivar were identified for unfavorable or poor
environmental conditions. Also lines G3 (L201) and G8 (L119) were identified for favorable
environments.

Keywords: Canola, Centroid distances matrix, Combined analysis, Genotype X environment
interaction, Graphic chart
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