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Table 1. Name and growth types of oilseed rape genotypes in current experiment
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Table 2. AMMI analysis of 22 oilseed rape genotypes in six environments for seed yield

RS
Source of variation 35 puls df MS %SS SS

Environment Loows 5 32164501 38.9% 25576865
Genotype oS5 21 1870396™  9.58 8791449
GenotypexEnvironment  Lowx s 55 105 866433™ 2212 17170506
IPCAL Jsl a5 25 1482002  40.7° 6784403
IPCA2 £33 il je 23 1128638 285" 5161663
IPCA3 pow 4 5o 21 741720 17.1° 2784430
IPCA4 poler 45 19 579917  12.1° 2169015
Residue (noise) (o) oile 3L 17 80508 15> 270996

Error (1 378 295253 27.0° 22454695
Total s 527 80166490

il SOl o 6 gazme 5l o) b s Sy e fyome 3l Ao ys @
a: % from total of sum of squares, b: % from sum of squares for interaction effect

Aol olantl s s a ) blize 51 Ol pe § oz
s Kimberly «Kristina (Licord Parade (gla—3 53

L S slswl s 5 eSS4 Zarfam
e 2103 ) e —5r 4

Vv

Tl 53 Lmeax 5 55 i 1) A e Hler
&:)L-’JJA C}_o}r.ﬂ PRt )"’LS':*‘ J-—-é)bég{ Jh|
A )3 WYY WY YAD Fr Y 5 5 as L.@;T


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.1.2.8
https://agrobreedjournal.ir/article-1-746-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-08-24 ]

[ DOR: 20.1001.1.15625540.1396.19.1.2.8 ]

VW5 e ) oo o5 o "O1al 15 p e dlona”

sl ool add 3o 95 05 57 M 1 &S AMMI2 Jos )
3 e 0k (L5l 6l 258 oo Sl 55
At sl wl Laes 55 o gas 5,8 L 5 il
i A3 P4Y L SO 6L o (Y JSK2)
o lag g am p dde (nl 533 S a5 1) aesls
A bls sl ;56805 5 AMME 2GS
Szt 5o 5 dis (6,208 Laseax 3 55 i
Sl nl 2l 5 L5550 5V oagee 5,8 5L
(Jolie 53 5,8 4o 5 L LT Ol oo idaoms 2t
o3 8 Sl Sl S e 5l 50 Sl 55
M =l ,>.(Gauch and Zoble, 1997) 4 ,ls
o3l OLid Calides (glaloses Lol jan 1587 sla s 55
«Kimberly Parade Kristina glac—5 55 .ol ol
33 % % 5| 5L Shiralee 4 Elite Goliath Elect
o el e Bl 3 28 slls sl S
0\.(13\)@}“.06)\?)@@%).\43}{4&}»):
Kristina glac s 65 a5 65 ol o 3 L5l
<YL 5, Sles KL ;i Shiralee  Elite Parade
sHyolad01Zarfam glac 35 ) . 4559 Hls )9 »
azsls Mgk 50 51 1, dhols oy i MHAOL/18
sl il ze 93 51 SS sl oYU slie 1l ol s
L3 g 12,55 Jilise
Lseax i 55 e a1 g o 5 site ¢
S e sla 1 5o bilaoes 5 L 55 v e
s o3lizal 5 (ASV) AMMI (6,1l 35,0 o LT
a5 Jsl i3 53 sla 31 4l I ASV 6,LT
Sledas oo 5l 5 andllae 5550 Olojon sha | Jolize
3 LS 55 2 AMMI & 20 ol 5ol 53 (6505
i palie L g HILLASY (ST pslie b sla o
g\ (Purchase et al., 2000) > 5 4ol s 5l LU
Kristina glacs 535 Tls 5 Shas (gl » a5 513 Ol
ol —2s ¢l,ls Goliath 4 Elect (Kimberly Parade
Mol glacs g e 5 D3 ASV el )l STl

Parade s Kristina LgsT cps 53 48 Ll i O 3ues

YA

e 55 onl el by o i) mls J ol adl e
s VU gagor 6 5Le LIl lac s 55 Ol s
Ly 5 hyls Zarfam joan a5y ol LAl
sl ale iyl oS 15 0L s Ats Alie
L;J.?'L" slaciS ¢l o bS5 Jlim
ol o g5 Oloj ys oS I i (E6 5 E5 (E4)
AU U slacisS sl 555 (E3 5 E2 EL)
aslin 5> bsax 65 flie Jlslel 5o (6 i
Azils Jle ST

Jsladl e bl Lalamme 5 L 35 Sond e
ols ) S 5o T wls 5 Shee ks 5 blize I
ol OLiS 8l pmee i opl 53 .Sl 0l 0303
ot 3, Shee 8L Ll per ol sla 31
odadOLiS (6350 H e g )L’&A)J€J?jl:§w
A1 el Ll ge gl pslia b s ilize sl 31
il am g Al 5L e (IPCAL) J—lize
sl palie gyl aS slabise glacsg)aS
Jolize 1 sl (e b o) &85 ool 443
L olabma s Lacos 3545 Jo s tils oL
AL o a0 &5 ol g sl ol
Sk 5 L 55 3 5l ki by blis
e Jmlame 1 STy el slacadle ol s
s 85 bl opl S sl 1 (5,8 L)
oy —=S Kimberly s Kristina (Licord Parade sl
Loy Jolie S ol ade 6l m 1) polie
Licord Parade Lac—35 ) ol o 5l 9 s
Az als g i s Shee (S5 Kristina
«(Hyola401 (Hyola308 NK-Bilbaoo slac s}
&)= sl o i (l,ls Dankled 5 VDH-8003-98
Sobs oplpls 5 aemax 3 65 Jolie S sl A4 5
3 gy gagee S8 5l o S

PV LS Joline 51 dgl dd e a Sl s a5 L
oslaiwl jobeas 55 5 4y bl.ao.s\.stj.?)'\ Aoy
(Jolie sl Sl ez g 5> hlie Slegs ad e s b )


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.1.2.8
https://agrobreedjournal.ir/article-1-746-fa.html

"L Gl 55 ails s Slas o)l b

&ls :}.Q.A.c Slp IS slacs 85 Jlaw C)%Udjléuiﬁ}f»ﬁ:uﬁ—\‘ J s>

Table 3. Values of IPCA1 to IPCA4 for interaction effect components of seed yield of oilseed rape genotypes
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) 1S s 55 ls 5> Shee dolddpe e idlp paedilp el Sl 5550
No. Rapeseed genotype  Seed yield (kg.ha')  IPCA1  IPCA2 IPCA3 IPCA4 AMMI stability value (ASV)
1 ELECT 3728 5.3 4.6 5.9 6.3 8.8
2 KRISTINA 4056 -2.8 -2.8 5.2 1.3 4.9
3 SHIRALEE 4442 9.3 -2.8 5.6 5.3 135
4 KIMBERALY 3945 -3.0 5.6 25 -3.1 7.0
5 MAGENT 3966 -14.7 1.5 51 -1.0 21.0
6 PARADE 4333 0.2 -6.4 -1.4 2.1 6.4
7 GOLIATH 3457 6.8 3.3 35 9.6 10.3
8 DANKLED 3821 -15.3 -2.9 16.8 1.9 22.0
9 VDH-8003-98 3820 -17.6 14 -2.9 1.6 251
10 NK-BILBAOO 3966 -20.9 10.4 -9.4 -6.9 315
11 HYOLA 401 4109 17.6 16.8 114 -9.9 30.3
12 RGS 003 3898 15.1 -15.2 13.3 -13.1 26.3
13 HYOLA 308 4487 18.1 -5.3 53 -3.6 26.4
14 MHA 01/18 4408 -8.3 -215 -2.8 5.6 24.6
15 OKAPI 3936 6.0 -13.6 -13.4 195 16.0
16 SLM 046 4012 8.5 -14.5 -2.3 -1.4 18.9
17 ZARFAM 4475 4.2 20.7 0.6 15.0 21.6
18 LICORD 4114 -1.3 15 -1.9 5.9 15.1
19 ELIT 4350 9.2 -3.3 -25.7 -14.8 13.6
20 TYALAYE 4184 -13.9 -7.2 -2.2 -1.6 211
21 SARIGOL 3692 11.6 13.6 -16.0 -3.2 214
22 OPERA 4257 -14.1 24 2.5 -15.6 20.2
V4
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Table 4. Values of IPCA1 to IPCA4 for interaction effect components of environments for oilseed rape seed yield

L W Sas dslalze padi el pleradi
Environment  Seed yield (kg.ha)  IPCA1 IPCA2 IPCA3 IPCA4
El 3808 16.9 -32.1 -1.1 -5.2

E2 3278 9.0 -19.0 -7.1 4.2

E3 4825 10.7 23.4 -25.1 19.1

E4 3720 24.0 24.5 18.7 -19.3

E5 4731 -38.8 3.1 -13.1 -20.1

E6 4035 -21.9 0.1 27.7 21.6
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Fig. 1. Bi-plot of the first interaction effect component and grain yield of oilseed rape genotypes
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Table 5. Stability analysis of oilseed rape genotypes using simultaneous selection for seed yield and stability

ol 1S sl 55 wls > Slos als > Shas 45, ) ok el 43 W 5 ol bl Skl Ol ol 53 Shes ol 5
No. Rapeseed genotypes  Seed yield (kg.hal)  Rank of grain yield ~ Adjusting Rank  Adjustment to Rank (%) Stability rating YS

1 ELECT 3728 3 -1 2 1847520 -8 -6

2 KRISTINA 4056 12 0 12 602520 -2 10

3 SHIRALEE 4442 20 1 21 2289687 -2 19

4 KIMBERALY 3945 8 0 8 741496 -4 4

5 MAGENT 3966 9 0 9 3904904 -8 1

6 PARADE 4333 17 0 17 744004 -4 13

7 GOLIATH 3457 1 -2 -1 2038971 -8 -9

8 DANKLED 3821 5 0 5 7229498 -8 -3

9  VDH-8003-98 3820 4 0 4 5503731 -8 -4

10 NK-BILBAOO 3966 10 0 10 10184810 -8 2

11  HYOLA 401 4109 13 0 13 11686116 -8 5

12 RGS 003 3898 6 0 6 10672697 -8 -2

13 HYOLA 308 4487 22 1 23 6322666 -8 15

14  MHA 01/18 4408 19 1 20 8025333 -8 12

15 OKAPI 3936 7 0 7 8718760 -8 -1

16 SLM 046 4012 11 0 11 4241802 -8 3

17  ZARFAM 4475 21 1 22 8440350 -8 14

18 LICORD 4114 14 0 14 3531661 -8 6

19 ELIT 4350 18 0 18 10744047 -8 10

20 TYALAYE 4184 15 0 15 4018797 -8 7

21  SARIGOL 3692 2 -1 1 7710054 -8 -7

22  OPERA 4257 16 0 16 5678389 -8 8
Total Mean=4066 kg.ha'* S 53 p S AS P55 = JS Kk
Least significant difference (LSDo.0s) =307 YoV =3 gy dlel o )3 s gme ol JSl
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Evaluation of seed yield stability of oilseed rape genotypes in cold and
temperate-cold environments

Rezaizad, A.! and F. Moradgholi?

ABSTRACT

Rezaizad, A. and F. Moradgholi. 2017. Evaluation of seed yield stability of oilseed rape genotypes in cold and temperate-cold

environments. Iranian Journal of Crop Sciences. 19(1): 13-25. (In Persian).

Genotype x environment interaction is one of the most important concepts in plant breeding which
can be estimated using diffrerent statistical procedures. In this study, seed yield stability of 22 oilseed
rape genotypes under normal and late sowing dates was evaluated during three cropping seasons
(2011-14) in West-Islammabad filed station, Kermanshah, Iran. Results of combined analysis of
variance showed significant differences between environments, among genotype, as well as genotype
x environment interaction. Results also indicated that genotypes such as Hyola308, Zarfam, Shiralee,
MHAOQ1/18, Elite, Parade and Opera produced higher seed yield with 4487, 4475, 4442, 4408, 4350,
4333 and 4257 kg.ha*, respectively. Results of AMMI analysis showed that four principal components
of genotype x environment were significant at the 1% probability level. Proportional of sum of squares
for the four principal components genotype x environment were 40.7, 28.5, 17.1 and 12.1 percent,
respectively. Based on the first two principal components of genotype x environment, Parade,
Kimberly, Elect, Goliath, Elite and Shiralee were positioned next to the center of biplot which implies
high wide-adaptation. Simultaneous selection for stability and seed vyield identified Shiralee,

Hyola308, Zarfam, Parade, MHAO01/18 and Kristina as high yielding and stable genotypes.

Key words: AMMI analysis, Genotype, Interaction effect and Rapeseed.
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