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Table 1. Code, name and pedigree of the tested rapeseed genotypes.

No. Name/Pedigree Name/Pedigree

G1 WRL-97-1*WR-97-Al Gl4 WRL-97-2*WR-97-A7
G2 WRL-97-1*WR-97-A2 G15 WRL-97-3*WR-97-Al
G3 WRL-97-1*WR-97-A3 G16 WRL-97-3*WR-97-A2
G4 WRL-97-1*WR-97-A4 G17 WRL-97-3*WR-97-A3
G5 WRL-97-1*WR-97-A5 G18 WRL-97-3*WR-97-A4
G6 WRL-97-1*WR-97-A6 G19 WRL-97-3*WR-97-A5
G7 WRL-97-1*WR-97-A7 G20 WRL-97-3*WR-97-A6
G8 WRL-97-2*WR-97-Al G21 WRL-97-3*WR-97-A7
G9 WRL-97-2*WR-97-A2 G22 Okapi

G10 WRL-97-2*WR-97-A3 G23 Ahmadi

G11 WRL-97-2*WR-97-A4 G24 Nima

G12 WRL-97-2*WR-97-A5 G25 Nafis

G13 WRL-97-2*WR-97-A6
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Table 2. Combined analysis of variance for traits of rapeseed genotypes
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Table 3. Selection index of ideal rapeseed genotype based on all studied traits and distance from ideal genotype (d*),

non-ideal genotype (d-) and oil yield

g pb d* d SIG a3 ls Oy 3 Sles
Genotypes name SIIG index Qil yield
G1 0.221 0.111 0.334 903
G2 0.134 0.160 0.545 1419
G3 0.095 0.202 0.680 1502
G4 0.116 0.181 0.610 1402
G5 0.098 0.194 0.665 1613
G6 0.149 0.175 0.541 1666
G7 0.178 0.118 0.398 1243
G8 0.119 0.212 0.641 1320
G9 0.119 0.171 0.590 1448
G10 0.097 0.194 0.667 1502
G11 0.132 0.168 0.559 1373
G12 0.131 0.159 0.549 1437
G13 0.173 0.116 0.402 1332
Gl4 0.140 0.151 0.518 1403
G15 0.095 0.228 0.706 1870
G16 0.154 0.148 0.489 1488
G17 0.131 0.155 0.542 1389
G18 0.208 0.096 0.315 1143
G19 0.140 0.152 0.520 1400
G20 0.143 0.154 0.519 1550
G21 0.185 0.122 0.397 1244
G22 0.106 0.195 0.647 1639
G23 0.232 0.065 0.219 1075
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Figure 1. Two-dimensional graph of distribution of 25 winter rapeseed genotypes based on oil yield and SIIG method

Cuie g Sy alpd Gl (aopy YY) 2508 an g
Oofey Sdes 5wl 5 Sles Wilb)lin iy Glaw gly
380es P Jeloe (e 1y aygS pl & a3l
&l ol Sl colps ol g ()Rl golasdl
@ e Sl Jol Jole (al Bl olul p icwip) ol
Cate bliyl 208 adllas )50 slacwiss o 0,Slos o3l
Cul Gl Sl 89y 3Slee g il 5ySdae b alb)lia 50
Sl o ilidl oolaidl 5 Slas ild)lia 59 il b as
9 39800 e IS 5 Sos lial 5 &y Sl 59 cubo
o bl g GRS ol )y (oYL s g pdpes)ls
025 JuE lr e g otehae ol Cwl (e o
(7) oo 5 (Slamd il 135 > Sloe Sty 5 (2LS zolo>

Wsle & 4325
a0 gl odd (6803l Cas VY adlles ol o
&S ol (gyabdly @ p3Y B )3 18 exliwl 390 b fele
95l P9 e 59 sdel cavts 'KMO lie
Sger pilie (9 (SISl iyl (G il
Jde ol g o Jole & ayjo0 plol (gl adgl (glo o
& o0 bl | (380 pl 3 09 W ele 4 435
kgome b jole cpl b asie ol 2 b ele
ol angr |y laodly JS g6 5l aopd AV wituiles
Ar ey 4 ey U gl gladele mrw (F o)
Iy Loals il jl e oy &S Jol Jole L(F Jois)


http://dx.doi.org/10.61186/jcb.15.45.60
https://jcb.sanru.ac.ir/article-1-1371-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.61186/jcb.15.45.60 |

£0

gl syl s g (soilaas dblas wdljle ol (groze dlie (edly Gl giwy
VEY o /5 oot fpma sl Jlo /sely; ol o3l asliimgy

2 S Jole Olgis 4 plgiee ]y Jole cnl &5 28518
Ol S s ol (F Jgi2) 2,5 )3SpL oy
oy Jole YL polie Sl )55 Slacuiss & ol
Ol s s S 0 e ol gl
@ prie Slgiee ey Jole GRIEN elel ey
20,5 adlllan 3yg0 Cuzed )D dig ) Cp> o5 dlaad i8]

YU sy 5 s >l | ard ol slocais i
ol S s il 5 S s > 55 i
buwg o5 cusl Glodomy (oS i @il 3Slee 81
o o) & Gl §) sgie JS o5 soks ohas
Cpdocdlyy 31 0 o )8 e Wb cov waba
38es ol sy @ g bl jyp wl
Bl )y Wil ol b @Y dally & Sl I olgie
oS f Gl aSdes 0y o oolbe slacs) i
L l.mo\ alayl, 9 I)’?\ L),{I ] L b W) Y Q\ alSise dl)’;l
Bl canlie Skee b lacsis; S oSke
Cute bl saimd )l o Jole &y 4500 ol .l Cool
bl plply D gy 9wl 3Sdae b s Jl5a )
Sl 4 e can cpl YL polie b slacwsss
Olys & )i Cao g 39800 Vb 3 )Slas b Sy
g 4 3Sles b placsis) S cap cwle cao
s b B8 > Sgsm slad 4 ol ST o VL s
M3 Gy Sde o (ke L)l 58 ol plo 5l
oS el g Wl B)E a5 Ses L &b
A5 Jim 3y o oo 1y s 3,Slae (sl oo
HFNENY) wlazails 530 1

3o ol (il Sl a5 &5 205 ()15 5
5 (V) ohiSad 5 Ligheo Sgye slad 4 s Sobl wls
3580as 5 &b 5 )iy o ) it (Staed 395 (ialol]
Dy gl Gimgh wls b @8lge a5 WS samlie aild
o g Cute (Stased j (V0) (S 5 0pg> Slale
Sl g 905 5 b 3Slas 5 b js o |y 55
2l Gl Ol 1 glacas) pinsS oS WS
Oy GRIPl cde ol plsl ab e )y cde gl
Ay 5 e Gl G131 4 ol S5 ogMle ) ally i
Slooly Cows (g 5timwgid dlgo Wl o jrwemd i da Jalo
5 ab 3 Sles b Jlia 59 Cute byl 4 dagi b (YY)
AP 0js Sly S &5 C8)S a Glgioe 59y 2N es
s Hla33] 51 503 (oot 5 Sloe 4y iy (sl il
ang |y bosly s jl aod WA & pe ole
5 By g5l lao (gl Cute 5 Sy calps b S e
OF5) Ao Uln (B cuype g (58 laasls s
A3y 1 pee Jole laie @ plgien |y Jole ol & 2l
WD oS pou Jole (¥ Jgio) 35 ()lSpb (o,
Sy alps b S o dn g |y sy &l 5l do
Job <25 bbb gy (S g9y U o) i sl
ol 45 2Blioe Soflgrid (S U gy g (25 090
9 SiPS n fee bl plye 4 lgie |y e
WYY oS e Jole 3900 (ISP Sty oot
Cuto cupd sy S o a1y odly wlyuss 5l duo o
PP Jse) sibie cumyed 50 b bl Chs gy
ang |y odly wlus jl asyd M &S ooy Jole
Cuto 9 Syi copd b S ) ()9 as Cdo M5 (s

B Sl s 5 Lol slaailie g, 4 baele 4 5 s calys —F S
Table 4. Factor coefficients in factor analysis using principal components and varimax rotation in rapeseed
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Extended Abstract

Introduction and objective: Rapeseed is one of the most important oilseed plants in the world.
Therefore, the selection of high-yielding genotypes is especially important in this plant.
Production of high yielding hybrid cultivars is the main objectives of breeding programs in
rapeseed. Also, study on relationships between yield and other agronomic traits will improve the
efficiency of a breeding program with appropriate selection criteria. Therefore, the objectives of
this research were to the selection of new rapeseed hybrids and to find interrelationships among
traits.

Material and Methods: In this research, 21 rapeseed hybrids (yielded crossing between 3
restorers with 7 cytoplasmic male sterile lines) along with four cultivars Okapi, Ahmadi, Nima
and, Nafis were evaluated in a randomized complete block design with three replications in
Seed and Plant Improvement Institute (SPII), Karaj during the 2018-2020 growing seasons. The
phonological, morphological characteristics and yield and its components including days to
flowering starting, days to end of flowering, flowering period, days to physiological maturity,
plant height, number of lateral branches, number of pods per plant, number of seeds per pod,
and head, thousand seed weight, oil content, seed yield, and oil yield were measured. In this
study, the selection index of ideal genotype (SIIG) and factor analysis were used to select
rapeseed genotypes and study the relationships between the traits.

Results: Based on the SIIG index, the genotypes G15, G3, G10, G5, G22, G8, G4, and G25
with the highest SIIG values (0.706, 0.680, 0.667, 0.665, 0.647, 0.641, 0.610, and 0.607
respectively) were the superior genotypes. On the other hand, G23, G18, G1, G24, G21, G7, and
G13 genotypes with the least amount of SIIG value (0.219, 0.315, 0.334, 0.383, 0.397, 0.398,
and 0.402 respectively) were the weakest genotypes for most studied traits. The genotypes G15,
G5, G22, G3, and G10 with high SIIG values as well as higher oil yield that total averages were
recognized as superior genotypes from the point of yield and other agronomic traits. Also, the
results of factor analysis indicated a positive relationship between thousand seed weight with
seed yield and oil yield.

Conclusion: Generally, the results indicated that the genotypes of G15, G5, G22, G3, and G10
were recognized as superior genotypes from the point of oil yield and other agronomic traits.
Also, the trait of thousand seed weight could be used as a suitable criterion in selecting for
increased yield in rapeseed breeding programs.

Keywords: Factor analysis, Hybrid, Oil yield, Rapeseed, Selection index of ideal genotype
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