\=\Y I8 AYAA )L@.g Al o)Lq..ir AR 09> ‘L;)')jL:S«L?u

b ol 4 4520 G b SIS (&S 5 (08 Do guas Sl i (s

# a,;b' ::\,M“ A.NW - ‘»:z:- c)‘j.kv‘ =
ANYIYY sdlie 5l s )b s AVAYNY sy im0

oA

Y VA sl S Calisee slacpY s il A4S Olaw 5 ol Oleosas addlas i 4
sbSsh 7 b B s, 5 Y T s (p6,5) Aol 035 of job 4y (el o 53 (18 Jud 51 05
Ok 5 g a5 Pl o Sl 4550 50 WWAEAD o) Jle )3 LSS A b olad S
5l Josty (515 pdlasl (K5 ) se Dlis 51 )5 Juab Jsb 53 i S 15 s p ss00 g S
Oy 5 Souy Cr skl S5 Gy o Al o Shes (K5dem s Ses Wils e 05
allas 390 Slio o dlnl) oo 5 S b Jole 4 45 S e b jles Al Al Y 5558 M
Slio Kl 51 sl b (Dlao ol (555 2 IS S ol (5 768 3IanS comm y e glacas 55 o
YE slp Jolo Ll i B0l dol mls 8 S o pe ol sballie 4 4o s 4 s oS
S 2 (& 45 Wis ged 4 g5 |y Wesls S Ol oS 51 dep ;3 WV/0 Jole [l ol s g andlas 5500 i
(S5 sl bl o 4 laele sl s s VY0 5 VE AAO VA (o Sa DT
5 ps5 L Jele Ole ool 53 b B ol O Slopas Jolo 5 ) 5 4l 3 Shes 3 Shos (5152
Sl ey AT spp g 55 BN 5 dls pEay g wls 3 Kes GRIBI s ol S p s
S Skl S5 Y 5] sl 4 Grizmed i Dl 4 1S oLS e 15
wrg Gl Jolo sler oS B0l 5 Ad plnil s lile @ 40 5 dlwS SV 55858 5 b,
sonY 4 ols O sl Cawsty sl bole (sl 9853 Lol sad i 3 sSde Dlho O ks
Mier 5 @ ladml Cslho L@ oS5 By 5 45 5 Shee Y Ol (2205 L Consul 5 H.42

Al g Fomba addllae 550 lacn Y ple b alings dluS 5o gl SY 5555 M8

43|;;ﬁwd|}?|jbﬁwsﬂdb‘d5}L_&JJ%@S&‘}K&\AJABQA.U':.J gyﬁ.&:..shd.&:lf@\a.ls

(E-mail : ahmadzadeh2005@gmail.com) ol | — O3S (OIS oKl (g5, 5LaS o aKils (bl el 5 sl 05,5 LS Ol Ll ol s -
Olzl = OOS (S ol&ils (g 3,5LaS 0Ll (LS 2ol 5 elys 0 8 st — *°

Olal= 5l ssslaails Sisu Ody 5 6 g 5 Ol Slidons s go sbid =

Ol pl = OO (S olSils (355U eaSLiils (s 2ol 5 ety 05 S (o -



\Y‘/\/\)L@.:w\ o)Lq..ird\ c)j>4L5)')jL.:.54.l.>.u

Sl VL L sles 13IST 55 Sy 025 Oles
OalS s SodS il sl ol gladl
V) Al s

St WV ) e d i o
La Jolo ay a5 LGS 03,77 )5 S 5 08
L3 YO ale Sl <ot ol 55 o oslizd
o=l s g e g 1 Laesly | ST ol s )
e Ll 53 &S Slio 4 ar Sl s el
S Jole o Shes Gl 58 le
Las (S el gllae 48 Lele 5 o sllasl
53 53 S5 6,500 Cgr ramen (V)
sl S 3l g s e slads
S e ITIST L ST SV PR L H AW HE
Jesle Sl caalllan cpl 55 5 slizad b uls
Sy g0 bols S 5l s s 49/4 skl Cewday
53 3 S L 0T 51 v 45 L gad a5
S A S pasie ey popl 5o dn s LU
A sl o S L ke a4 2
S3lr g o it dix (] glag 2
52 0V) il e pbine L S, L SlalS
VA Lo g Joale 5ler 5 6,503 el
S oLS s 1y Laesls oS ol i 51 s
Olge Gl O ja ol Jule 95 L5 g0l 4 o
(A) Ko L;)u?fu (s sy Jole ils 5 Slas

03 ke Dlids plil o) 4 4 5L
ol S LS S 5 oS Slis 35 ais
liw s balgy el Bua L0 )
S a5, g e 432
Sl 5 Ol S 5 S Slis Pl
P S 5 S sladele Bl ol

W3S el L ety g lae Cond s

PRV

Kol s slaa s S o, slaals
Oler S sl ver mie a0
OA) 2 oo sled & ey 55 5 b 31
S s S 5 sy peaes kS S
Ol 3 O edlh ot an s sl 1) ol
(V) Gl 03 505l san

L) ol 5 el i 4 3 Shas
T B S e e
e 35y o AST L ime 51 5
als s, Shas 5 als O35 5 € 5 SO Sl
als 3 Shos #Olol Gl 255 S | 1l oyl
03 e (V) W S (o me 13I8
> 8es e VL s (e Sl
Lo edalie 5 55 o sbaarls slas 5 &l
S o3,V 55 G Vb LY 5 Q)
L s 3,Shes o 3 ine 3 e Ko
LS sdalie &ls l3n 03 5 G g > LSS sl
(V)

=5 4 5 1S edd Sl pBl o,
e e bl o Al (S sl s
S5y pdee g odii p LA o Al sl
3 S s el Olse 4 s
sl il (63,58 e Y a5 S
6l_ﬁ4_AUﬁdj_l¢.€_A)"v_(L.(/\)0)(;_w|
aS LAl e sy SedS Sse IS (ool
33,8 e s O o] LS 5 L s
L o sladul Ol 2als (V0 5 V8)
ol Ll (sladll sl olass 5 Josb o s
SIY) S e Wl S oslsias o |y ege L2
05 4S o3 el ¢L>,u'| olaa=s b (Vo



\Y‘/\/\)L@.:w\ o)Lq..ird\ c)j>4L5)')jL.:.54.l.>.u

e 4 by e slaesls (5T 3l oy
el e Sl Lls e § 55 s o
SO SS Sy = bl s s Co
2l bl 'SAS il Sl eslial b wli
LS s adls s Slas b5l Y g s 5o
A Wl i Gl 5 B Al Ce
28 S e lls S 4 oS

all) o s ke 4 s ule 4 4
il glacs 55 0 adllas 55 Slis
o=l S R S Jele (6 a8 3
S ol slaesls o 2alS g 5 i
(Jole dr L SG o 598000 5 ol Slis
oo da s oS Slio (S0l Sl el L
Sy 5 ol sl fe 4 4 S
b S e

=S p B LY sl
S e il SN S48 5 o sl
ISPSS i3l 5SS L fale 4 4
sl 5 LaY (dues S g A alind
Sl ale 5 55 8 Slio el ols oY
Sla Jsle (sl a8 55 (sloayls ol cdled s
Lajlssas sl ps i d i ) ol dwl>ws
Sl 4 st Calid glls S glacs 55
S 1R Ses Ko s

!'_ SAS Institute, Inc (1989) SAS/STAT user’s guide,
software release 6.07. SAS Institute, Inc., Cary, NC
2 - SPSS (1999) SPSS for Windows, version 10.0.

SPSS Inc., Chicago, USA

by, g sls
SIS ¥ VA el al Uy e ol
o Gl e s iy e s Sl e S
5ol oY Ye leom (p655) dals (3 ol sas
et 5 el e Sliie ws )50 53 esle
=5 dbw 53 5, ol 53 #3155 5 g
cb B s bl s Sl \YAE-AG
Pl 1S5 e 53 sl S slacS sk
iy sl Jol pnbel o8 a2
3 SoASS ) el T alol b e
Oyl @l ol s plnil ey adsl Sllas
5 b glas S 0353 4 Gl 0 S
L G 28 oML 51058 0 S 5 ol
5 el Ve adlolb Lanly 5 (g5 sl
03 e CES (S Al 05 S asie
o o3 Jsb 5328 8 O s ole g Ll
Jlo €y o Olas gl sl kw4
Fe oSlbe 5 Sl oS Sl bl sbe,
255 o Sl S Kl Olge 4 G
(=105 Jmad 0L L3 s oS aallas
598 Cdley plaeS L S 8 Jseana
(s Ay et o, Shes a3l
V52055558 Oln 5 o ol S5
s slaadls s o8l s adles
YA L bl ol 53 aes oLl e s



\Y‘/\/\)L@.:w\ o)Lq..ird\ c)j>4L5)')jL.:.54.l.>.u

Sy ey, She ca v Sl
035 gl Ay 3 dils 5 Sas SOl Ll e
2SO S e85 S sl ol
3 Sas (Sad i pS 0351 Jl3pme 5 e
Jﬁmyﬂ:ujj‘).}\.k_x;l_{uﬁ):@b
oS ola ¥V as culas ol (r=-1/8007)
s Lt e (5 e sl
Ll L glaa ez sy
L e S a8 ey dob e S o
S S O slaas Va5 5 S il (6 o
asls 5, Shas domi)n 5 03500 M5 W5 50 50
&S 315 DL o 4t (ol Aal gt (6 a8
S Ohugn s a5l Kas s a8
S el s S Sl st adar
ot 3 oo satls aly is (1)
sl s Shes Ll ol pme 5 ot Soean
2l LS S jy ails s Shas 5 @ s
oS Sl gl b Jole 4 4 o

L LaJoals a4y o5 3l Jool e
sy anlllas 5550 Slis (sl ol ler culis
SHAa 3 VIO & 5azma 3 Jale sl
b e 45 3 a5 | aesls IS s
VY0 5 V6T OO TV s e ol 51
O s e ol amscin gladiy, 5 duoys
e b b o Jels 35 Y Y0 )8
gors B oa) s Slio (S Ol il a5 3
Jsb a8 o300 U 5y, sliad (allS
e i Yy bl b ool
s e dsb s G Sl LS s Ll
Dlse comd Joale ol ol cmils 1 s,
2 Lpss Jole 25 el (55058 sl ity
matls 4l o bl slaws Olews 1ils

o g mls
o=kl 4

sl o bl a4 (V) Jodr
S0 Sliw 4 by s MS) Sl o Sl
oS 4S5 b0les dias s OLE |y e
5 Slie iy S acd 85 e st
Jj_ﬁla&c,.i_.a@ﬂj-k_.ﬁ):&ida_u
Aoy iy o 53 (S
Sy 5l Sbe el plnjls s (gl pne
S o35 Lo 55 e 03 Y (S5 g8
oS e Sl olpa slaasl s OIS
el Gl i b e (Gla) s 535
g 23 ped e3lial OF 5SS b B
53 el 5, Shas 4 by o slaesls uilsls S
Ao d gyl 53 1) (ol pre SN LS
sy 3 Skas (F Jsas) ol 0l LY e
T gl 2 L Gola e VA 0 IS o
Slsolis by o s
8 55 Foad | g5 s 2

25 Mo (58 Sad ol 2
Wl sl sl OLiS (8) Jsd s aalas
@ls 3 Shos o (Sod 2l ol (o)
5, Shes aS sl Ol e Slas 5 Gy
(=700 £y 3 OO sl Sliw b als
3 Shas 5 (= 2/00V") a5y 45 als slaw
Nt o b Sl (=A™ S5 s
gty =l Al Dl e 5 e
e s Gy Slis Sl s Shas ¢y st
S35 s Slalllas b ol ol S s
ot 35y OA 5T ) 505 il
sy Shas 5 S s il 3 Shas e St

cllae ol A ge 50 (=AY g s Al



\Y‘/\/\)L@.:w\ o)w«\\ c)jégéj)jmdqu

e ol s Josle 55 cpl elad  axdlas
Slasls sad gl 3 3 gz go Sl i 51 35
oS Jale 5o Gb Y 5 Al e &8 55
B 5 HL 42) WY ol oY L as gdes S
s Ol cp i s 5 6l 3 Sas Lule
SSa bl solie 5 Shas gl lole s
5l 5 (Consul) & ojlads Y (VIS8 clils
o Ol cp it 3 Shas gl oo
5 el s Sae Jole B 515 als ol s s
53 by il 0le 51 i golie 5
bl olle Conds R L Se (Y
DS il e b s 5e sla Jule
615 5 Shae b5l 535 4 e Yazs| a0

A el 85

Table 1 - Measured traits in rapeseed lines

O slaw el s Y sldel s b gla
5O el LA s Al sl g
sl 3, e gl Jole (g s ils slaas
(S5 3 S Slio Jaldp g Jale s
23 pFas s s Ses 5 G o3 ks Sles
5, 8ee Jsle Ol o ole ) s 5, 80a
L poler Joole il o USpU by, 5 il
53 asls sl g YL slacsdle Jib wlis
ol slss 5 ey sul g YL slacsde
ol O Sl ol 5 il alal, D
o3 5 p3> Jole Jole e Ole j5 .08 S
5l s Shes fsle 5 5, Shas il Jolo)
5 ety s Shae BI5 03 alpwa 1 (085,
350 Y ol sk 4 1Ll ey,

S oY Lo odd o, So)lul Sliw — V Jgd

No.  Traits ol No.  Traits ol
1 Days to flowering PS5 5 6 g, sl 20 Mean of number of seeds per pod SME s &ils sl Jaw g3
2 Days to 50% flowering S L300 b 5y, sl 21 Number of seeds per plant G s &ls sl
3 flowering duration PS5 Jsb 22 Growth during ) 0095 b
4 Plant height s pW,l 23 Biomass N5 3 SKes
5 Number of branches Fhebalislas 24 1000 grain weight als Hla 85
6 First branch height of land surface o) e 5l o h el sl et 25 Oil content P8y Ol
7 Angle of preliminary branches adgl glaasli 4l 26 Grain yield/ plant Gy, &l s Shes
8 Number of pod in plant S g ops e slas 27 Grain yield/ hectare s s 4wl 5 Shas
9 Length of top pods in plant G YL oM Jb 28 Oilyield/ hectare S s e, 5 Shes
10 Length of middle pods S sl b 29 Palmitic acid Seadly el
11 Length of Bottom pods b b Jgb 30 Stearic acid P I R W
12 Diameter of top pods YL slade ki 31 Oleic acid S P
13 Diameter of Middle pods in plant Sbe slode ki 32 Linoleic acid S g Al
14 Diameter of bottom pods b sloMe ki 33 Linolenic acid S gd ol
15 Number of seeds per top pods YL lade s dls sl 34 Arachidic acid g.(.:..\._.iﬂﬂ s
16 Number of sceds per middle pods Sbe lasBe s wls slas 35 Ecosenoic acid S 585555 !
17 Number of seeds per bottom pods ol O s 4ls sl 36 Behnic acid g ool
18 Mean of pod length SN Jsb Jaw st 37 Erucic acid S g,y A
19  Mean of pod Diameter M ki huge 38 Glucosinolate content of meal Alous Y g5 485 o8 O e
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Table 2 - Analysis of traits variance for rapeseed pure genotypes

Ol S 2 NE P
e ¢ 1 2 3 4 5 6 7
Source of variations df
k¥ ek ek ek k¥ *

Genotype <3 55 19 141.480 76.717 34.05 257.06 1.480 265.960 36.711
Block S 4 2 0.617 ™ 1.067" 0.020 ™ 171370 ™ 0.580 ™ 608.470"" 171620
Error as 38 0.336 0.330 0.210 75.250 0.438 60.958 18.828

(1) O s e o

e 0.324 0.308 4.630 6.650 10.510 14.570 12.180
Variation coefficient (%))
df 8 9 10 1 12 13 14
k¥ ek *

Genotype <3 55 19 4158.520 0.497 0.265 0.217™ 0.002 ™ 0.001™ 0.001 ™
Block S 4 2 1062.38 ™ 1.160" 0.195™ 0.237™ 0.002 ™ 0.000 ™ 0.000 ™
Error Uas 38 1268.660 0.152 0.132 0.254 0.001 0.001 0.001

19.292 8.791 6.040 9.720 9.340 6.840 6.761
Variation coefficient (%)
af 15 16 17 18 19 20 21

Genotype < 55 19 18.404 " 6.579" 8.502" 0.170 0.005 ™ 5203 1367536.375"
Block S 4l 2 24.360" 3.603 ™ 8.732™ 0.605 0.003™ 5329 61758208 ™
Error as 38 3.680 3.296 4.668 0.110 0.005 2.128 612303.313

15.600 7.307 11.872 6.426 15345 7.925 13.830
Variation coefficient (%)

af 2 23 24 25 26 28
ek * ek k¥ *

Genotype <3 55 19 26.346 42.880 0.632 8916™ 4370 0.069
Block S 5l 2 6350 ™ 48.80™ 0.165 ™ 4651™  0355™  0.067™
Error as 38 6.420 18.502 0.146 5.776 0.878 0.034

(VARSI et rvgw-

G 1.042 2.972 11.590 5.658 13431 20.360

Variation coefficient (%)

# ns
¢

F 0051 golal p daoys V50 Jlaz>| Tt 33 5l3gme yls fmn b o Sk =

"S, : ,**: No significant, significant at 5 and 1% probability levels based on F test, respectively
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Table 3 - Analysis of covariance for grain yeild based on number of plant in rapeseed pure genotypes

W‘GM&MX‘_;'JIY uyﬂy‘#t‘,w

‘5>|ﬂ¢?)a dalﬂ a3 Ol s o
F MS SS YY XY XX
©OEA LAY Yy 0u Y Y S o
1.4Y = % X 0.AY 14 0.44 —t08.¥1 IR AR 14 oS85
AL 0.4v v V5.» —VE0N.Y 144 YA Uas
\Y.0A —YYYY.VA YYVE1al.30 04 Js

F Oge3l ol 253 0 Jlezot geda 55 5l ma =

*: significant at 5% probability level based on F test.
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530S NS sy Al ) el
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Fig. 1 . Scatter plot for second and third quantitative factors
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Table 4 - Coefficient of correlation among quantitative different traits

%%Qgg?Qgi\wlmcuﬁ

ﬂwm 1 3 5 7 8 9 10 15 16 20 21 22 23 24 26 27 28
1 1
3 *.0.947 1
5 -0.264 0.199 1
7 -0.441 0.294 "0.574 1
8 -0.384 0.349 "0.712 “0.550 1
9 0.689 “0.617 -0.142 -0.262 -0.389 1
10 0.303 -0.253 -0.091 -0.158 -0.171 0.286 1
*0.450 *-0.459 -0.218 -0.072 -0.392 “0.624 0.240 1
16 0.589  -0.559 0.172 -0.018 -0.131 0.580 *0.549 0.256 1
20 0.436 0.451 -0.083 -0.030 -0.178 0.687 0.067 0.807 “0.548 1
21 0.178 0.149 " 0.678 *0.551 *0.913 -0.113 -0.227 -0.043 0.088 “0.548 1
22 0.840  T-0.778 -0.190 *-0.460 -0.271 “0.610 0.104 0.611 0.440 0.563 -0.027 1
23 -.354 0.393 0.330 *0.505 0.607 -0.116 -0.212 -0.006 -0.077 0.143 “0.685 -130 1
24 *-0.468 0.388 0.286 0.329 0.211 *-0.463 0.492 *0.573 -0.035 -0.306 0.002 *0.513 0.020 1
26 *-0.454 "0.457 0.261 "0.445 *0.550 -0.130 -0.201 -0.012 -0.167 0.129 “0.557 -0.294 “0.815 0.043 1
27 -0.221 0.156 0.339 0.645 0.463 -0.117 0.148 -0.140 0.185 0.070 “0.484 -0.337 0.603 0.261 0.682 1
28 -0.219 0.177 0.286 0.554 0.385 -0.104 0.169 -0.102 0.145 0.095 0.411 -0.327 "0.576 0.274 0.654 *0.975 1

1. The traits that have been related each number, presented in table 1.

s significant at 5% and 1% probability levels, respectively

TN 50 Juinl g 53 s gne i f 5

) A CFL.J Q‘w.uv.gu ou{u&bfkk\ugli
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Table S - Factor analysis for grain yield, fatty acid composition and meal glucosinolate

d,lJ»Lf— f"’h}"b f}-AJALG r,L@{J.«La
Factor 1 Factor 2 Factor 3 Factor 4
2 23 2.0 1.6 14
Eigenvalue
H P PR
IS ol 03 e 213 18.0 14.6 123
Portion of total variance
" *
© 0.480 -0.425 0.094 -0.439
Grain yield
adly el 0.102 0.042 0.854 -0.141
Palmitic acid
LSJ)L‘:«A' K| ek
- K -0.696 0.277 -0.230 -0.046
Stearic acid
AS...‘J}' K| s *
A -0.364 -0.383 0.470 0.453
Oleic acid
AS.:JJ;J Jows! s *
T 0.652 0.035 0.528 0.123
Linoleic acid
&J)—J Ao P
A 0.904 0.092 -0.116 0.021
Linolenic acid
LSJM‘JT K| ek
c i -0.360 0.653 -.302 0.132
Arachidic acid
S g5 6] Ao o
i "U"s_i i -0.282 0.567 -0.415 0.113
Ecosenoic acid
LS.«@' K| ok
cUt T 0.047 0.627 0.018 0.238
Behnic acid
tS.w:J)‘ e e
i i 0.102 0.141 -0.119 0.901
Erucic acid
- ‘y s é ok
= ‘,4)‘,5‘,15 0.052 0.650 0.141 -0.139
glucosinolate
*»"™ - Significant at 5 and 1% probability levels, respectively oy g0 ‘_;JLJ c_,h..a 23 ls fae o S - e
é‘))u\.ﬁjjs.:: DL o.l.o‘ L}A.GA.: éuw‘)f J,«.b k;ks‘)j.b‘b
33,8 o Sy L0 5 Jlg ag s CM*A <l 3 Slas YL Ol 2ils L Consul 3 H.42

5o sladed Cslbe L& S 5 o és
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Fig. 2 . Scatter plot for qualitative factors
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Study of rapeseed quantitative and qualitative characters variation through factor analysis

M. Ahmadzadeh *, H. Samizadeh **, M. R. Ahmadi *** and S. Sasani ****

Abstract

For investigation quantitative and qualitative properties of different lines and cultivars of rapeseed, 19
selected lines from advanced inbreeding progenies, and Zarfam variety (as check), totally 20 lines and
varieties, were evaluated in a randomized complete block design with three replications at the experimental
field of Seed and Plant Improvement Institute in Karaj, during 2005-6. Morphological traits and 1000 grain
weight, biomass, grain and oil yield, profile of fatty acids and glucosinolate content, were recorded in a
cropping season. Factor analysis based on principle component was used for describing the relationship
among different traits. The results showed that four factors could explain 67.5 percent of total variance of
data. The portions of each factor were 21.9, 18.5, 14.6 and 12.5 percent, respectively. These factors were called
phenological parameters, yield components, oil and grain yield and silique properties, respectively. Second and
third factors had an important role in increasing of oil and grain yield, and the efforts for improving these
factors can be a solution for increasing of oil and grain yield. Also, for evaluating the profile of fatty acids and
glucosinolate content of lines, factor analysis were performed and the results showed that four factors could be
enough for explanation of the variance of data. Scatter plot based on these factors showed that Consul and H.
42 lines were suitable in comparison with other lines, because of the high oil, grain yield and desirable profile
of fatty acids and glucosinolate content.
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