\SY Vo sl /EY ol [emdyla Sl /isly; oolS Mol asliingsy

"ws)«‘-& ‘Utlo"
S35 3 1 8les ol 439

"o o1 Lo jozxo 5 T owlis Lyl T (gabliog Sillaluw dgmune ¢! (5 Byl

il b lia g (555l ple olSlsy
3 el ol seliiagyy

Ol o8l «bils CM@I g celyi 09,5 ()l wd b pole g (65)9liS” uudy bl C)’Lol Ayl i )5 ggomaisly =)
(m.soltanioil @yah00.com : Jggue oxiuw ) ¢l 2,5 «85y9liS oy g Ubjgel clinion ylojlo s g Jlod autd 9 oMol Cligios dumwge sale o guae —Y
u‘)/g‘) oKy «bls CMAD‘ 9 C,&l))‘ 0915 ‘J)@' olKisls L;ol:— ol gas -Y
VEe NS 2oy g )b VE DY bl ol
WYL VY oo

by 035
ot Soailge Lol pilies 3,Sles gl KI5 oMol wibe K5 Aoy 5 SiS blie e fs, alS K5 1dub g denie
L oyito At sl 328 gl 3l pjlie SBLigMol o o linl g 0,Skas o lalyy il g 415 51 g0 odlisul bl o 3 ,Slas I35 )30

- sl ol (0590352 (slacaadly

S0l gty olass Jgads b olall (LS (0 SOl oads €l > SIS 500V o5 9y 2 iaST )b ozl 1 lilol i ol )3 S g 9 Sge
(28,5 ploxil oS (5el5id 5 ails 3 )Shas @y bgyye hlisee lo (55, 1 opite Nz slaay o 35 plsl gyl

3,Slac pl5 4 pl5 guw)S ) 4555 g Bl Y g ails 3 Shae )3 Ju3d e Slio o YU (sla Ssed o 03l (Siuod 455 gl (Bl
Ol b oje8 j0 aild slawi caigy 40 0598 dluwy il lia 159 0lS 3 aily slaws Clao Jold Jao (5315 4y yoxie () y 3)90 Clao (g9 p wgr ST Al
o5 1y adol (glrodly uiljly duo s V¥ legazme S 29 Jolo gy zlysuiwl 4 0B ole &350 000,85 aie 1L 4l o8 a8ls olaw 5 cuo
& x5 13k e o le 232 IS5 Saglsth Slis iy baas pg> Jole 5 2,Shae (5SS > o lio y Btae Jgl Jele aisbe
a3l sy 35 003 o pusie K> sy 55 ls wlwl p 035 Sge iy 3l ey U gy ol g a0adlh gl w0jed j0 il sl Clas s
Wi dgute |y 3Sbes GBI e 3 (ol laaely Wl o st gl g 3Shos (il Bl i a8 e 4gl 5 adgl ()3

g3o90 ol Miloo (Seelansd SeMbIL (5 lol (o )lidlp 5 (sl g (3l psbiuns 0 pite diz (o)loT (slad 5 i 51 Sgo 0t (5 S At

[ Downloaded from jcb.sanru.ac.ir on 2026-06-23 |

[ DOI: 10.52547/jch.14.41.163 |

ol 0l zlae dlie cpl o | Kles slady 350 lgie 4

SIS 9> S5 i o Ny sloty 25 dySlos (Lol a5 (oMol slaasly 1S 5oy

alil g 28lee o bilg) opite sz (ill (slagsdy,
cuul.wl LJ"] 2 D900 oy I) &J)K ol WY .))S.Lo.c
S b cod (gl pxe ek 4 SO,E wgy S o Slas
205300 B 59y o JS elgl Rl U g, c0j58 jlad ey )3 0j58
o b cle ails (g g 4l ia )y iy iyl BAS
229 @l om (s Blp ol cpl Cudly 1,8 0)3
OIF ) ele o0 g o3l (Stsed 4325 (g )5
S i gf TV gy L (TY) et g (5)led g0l
Sl b b o Sas (o) me g Cute (Siuwod 3959
039 e 3905 (5155 1) &g 53 0595 3la 5 0398 ()9
20,8 iyliS il 5Sles p cuto I oyl (gyld 0548
Pl S Gigs Ve sla (FA) pade dedien 5 30)0
Sl oS 23503 (135 5 2003 )15 (cy 3y90 2> Ll
3L E95 Suilnied ey 9 (S g, ol Claw
oy g9y p Slole ajo0 bl (pizmen )85 3529
legoone 45 392 Jalo sloz 2929 SbsS (o2 0l 5l Jol
A5 o 0535 o dngi ) baodly il g duopd £ 20
PSS ol lial g3 Ses (o Laily, (‘“‘c) Ehe g
g Ve Gy ) S G5 g BB el klys g
P p el S p g Mgl geyp SN
Sl 0505 aST Jloyi Loty o ails 5, Sles (6,5 IS5
S Gy cutn g9y g laddllas 3 50 (V) oL
9025 & «hole 4 jou ploxl g Jloy g (2 5 Ll
55 50 s 5y S5,I5 wils adgr 38,50 Jelge Ll
g Jloy lulyd > (2lpnl Jelse sl o) Kimggy (nl

dodso
dop g St bl 4 )55l 5 (o GblS @ a2y
5 S bl Hlul (65)liS dawgs jolaie 4y Siis
(D 5 OV) cwl oyt aliw & Cusal (S Al
il 5Slas snmy s Jolgs | SB gypi 5 Suis
510) cul Gfg) slaally jogad 4 (BA) (ol plals
o (LS (Carthamus tinctorius L.) &S5 (VY
ISy Sy axd 5o 9 ol 4l gy sl & 02
YO S5, aby gy slgizs ad o cuiS ] S I8
o) (FR) w3b o 2o YO B VD )] fpag g g doyd YO 5
gl ogd g ol o5 Lalpd 4 (oYL oot polaw olS
Siiddag g Sl (2lgh )0 gy aild olS pl 4 kS
S o 0k w5l K5 s (0Y) ol 4 S
2 ol 9 Jgame ol S (YA) ol @il glgy ol
VAV S (adi b LS B v+ 350 22N el Lo
@ bgrpe olul 3 ol cuiS 5 aw i sl 0392 o5
(¥) ol 0391 S Y0+ o ok oxdaws b lgieo] oyl
ol 4 g e S5 ol SNl ppe ilaal )
P15 5905 0,Lsl )] wily 3 Shas iol33l g SG5g)gi8 (slmoygd
oS 3,5kt (gyloxo b bl (3gp Glual 4y Lo 5> sl
sl olil s Ol 2 Slolp Sliiss (Y 9 1Y) Libs
plos] (53,15 5> Shae (sl 5 3,80as (e Ly (ol
Sl epSope b (%) ohlSen 5 (5,8l o (gl ol oaid


http://dx.doi.org/10.52547/jcb.14.41.163
http://jcb.sanru.ac.ir/article-1-1285-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-23 |

[ DOI: 10.52547/jch.14.41.163 |

Y

Ban o L yhesme 5 b Lo pls (oablcions Sl Sgns (5 ps38 o

S5 31, Shoe Lol sy

CulS g el £ g Ve a5 4 ) O g <3) (59
b plosl (el Jlo o ole (LT pgd ans 5

@l olul 2 9035 w5ud Ju8 Jlo sl )> CuiS 3)90 (100
Ol g posigel ilawd gl ’555 S plie «SB 505
oo U Shl yso 4 gylol 0 )5 a8lsl S8 4 puwlsy
03305 oloj b ol 5l dm g5k 5 joy Ve ya (2lS gy
Jolgd 4 i) o S S Mo VO (i) 5 (0
o led 0jed p)S Cal b ojyle (gl il pbsl 0jgy VF
i 60 9 (AU Al (S Cug 9 )3 s (o3
B2y o S S8 b o sladig dopd YO jd &S
85 plmil jl5e 53 Sy yededisS e b

9 S U gy i) 5l ze s B ) law I Juad Jsbo 5
392 s @S £955 U 59y gy 53 (3 JS (gl 405 onlie
Joyd YO p a5 0550 Cudo sdalio b g aul5 s b
Sy ooy el Josdy (i pilanly &8 1o sladiy,
b )l Bl g9 (09 (2,58 J> 4 Sojgl
S g | Sy 5 elis) ady Jab bl 2 2,5
=2 il olis (SB paw | o8 a3L5 el glas )]
S5 gl 93 Jore pj )3 4Bl jlad 5 4l g 4,56 sl
e 55y 3 g 53 0558 JS ol g (edsS L) (23
A ol g (605 ojll S e 5D culy s o g
e 31 S slaojgd (olos w098 53 ails sl o (6l
Ooled 9 5)lrg 5l e g 00 )led )5y Bl &g,
OSbo daojed S olaxi p by oluwd paands g Ll jods ol
Gos ylex adS 0wl olasd 10,5 dwloes 0558 1> il dlaws
SO 2 e 9 035 (095 9 U)o O 8 5553
S5 0,Sles g digy ST Al dlawi i d)) b )l S W
Bl sl ) o jlaly sae Vee g (pionen (G
SxSoiluljlade 035 L g oad (g pSojlul Jluos 595l L
03j (oSt cudgis s (gl by i 59 03 dae yd ol

odly Julow g 4 300

5 ol MSTATC Jl38la 5 b laaals ools il ly 44359

S8 w ele g gw)S, Wl (Suwen ajs
5,5 ploul SPSS V21 58l 5

or lp aals Guibyly 4505 o2l Jlo o

J SaSsl b by Gl s I
pie 5l Sl alols gl 05 pbyl Slaw 48 (¢l ol
(o 90 Slio s 1Sl (g I3 dne BT 352
Sy 45 pimed D (25 UL B gy Cdo o 4
oS )5 sl Liulojl cloials SleMbl olul ; laosls
sl oyless g Gialej] o (s)biine MBI ¢l olusl
G Jols) cudly dgg /40 maw » Gle 4lS
peoe b cieST )b ol 4 dn g b (8] o5 l,] il )lg
ol Jlo o glyr Banls ol s gl ol 0
4 ol pusual glrodld U Jloe! ool dad 59y g

b lply (ele 455 @l el cpl 29 Sgliste 15
Mgy )8 .))ilo.(: ol SMol slaasky (g,
bylys a8 Sliobejl ;o (V) oo g (wloly 3903
e (sl ol plosl SO 985 VP g9y g Suid doy
05 9 il Wl I8 wyy Dyg0 1) SOLI5 aily 5 Sas
P w5y ool g 4 )ly A Jold (S9pusUS” (g0 2 L ()
ool ol 3505 2ot 1) S5, 5 Slos glinl 8 &
380ee 5 HS U o cp plete lgie & gy )3 0598 Slass
ab o Slas o5l Al Hlia 59 9 00,5 (B yme S5 il
sl

solBad d,«.ab P)Lnuo @)’\.«ol LS“”"""U)J. B by
on by plld cwl SKjde s (i b St
blsy (gl 0ol § S5 5 LS 5 Slos slinl 55, Slos
OlS Mol > Ll (s lsie 4 el o onimn
Olgis d—q oypxio X sladyio (YY) Cuwsl oad g ylae
3o 9 Wl e 5 (lS ( ballg) (s5le e (sl )0,
48,5 1,8 oolatul 590 oy slinl 5 0 Sas oo baslgy ololis
5 4355 45 opl el bl b (oY 5 Fe) cul
S3lgn (Slaptaw 005 (5yglaen sodls 4 v
el sladr o5 138 5 (639)9 lgie @ (0] li2 5 0lS)
sy Oygo 4 Byo j lady o5 pl (295 9005 o5
o8 (YA 5 V5 OF ) cl s il jlol 5 oLy LB
Clopius jl Jols sla 25,5 o Lodly 4 Sjelgn oSS
2 opxio X gl ool ool snys )5 el (SS5elou
3l 0232 IS 1S 288 Sl il Ao
A5 Jise 5385 lagdy) 3959 4 5 jle e
(Y 9V ) cwloss Nl 5 oS slad oo

3 e 68t B SleMbl 3T bl
B S 5 Seian s 4 ol S S
Ol 50wl ol pdiie Al aBby Jele 4o
5l QT Uizl s KI5 a5 Sloe balgy d50 (slys il
DL el g g (Jom)S) opite M slaishy,
ol 04 odlatwl 545 548

L 595 9 390

Cartamus tinctorius ) _ely; 5,5 aoei V25 4
o=hi gladlo o 5 iy ol (ol o5 Sl (L
to ks Sliss asy5e 50 YTAA-ITAA 5 \FAA-YYAY
iS5 Jo ad 5 ol Cliind duge ()l
PRV
=yj Sllos 9 ialojl 2,

oud mee> ok o B o oy Jlo 2 0 ole]
& 9 b SIS e 17 Jold ugif W L (ceST)
) O ol o) dbo (ol & SO ()b Sl
(0leemojmly o) S dlS o3l o) jrelS fosloemormly
22 eP5 YV Jood b Sob aw L (ol <) oy
Gl 39390y lade g o8 Cle 4 el 3 1jal 4y Sobs
CoslS alols b o g3 Jobo b bas Ky Jols &8 1 dndiges

1- Quantitative Trait Loci (QTL)


http://dx.doi.org/10.52547/jcb.14.41.163
http://jcb.sanru.ac.ir/article-1-1285-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-23 |

[ DOI: 10.52547/jch.14.41.163 |

At

Lian o Loydosms g (qwlis Loyle sobliss el dgrue (58 ol

U595 9 @9 3l 2o U jgy ©lyes copd & 3929 b
2 B g s diels gy il K0S L alS anils
ol sl Siey il zes U jey link aiely ply 90 dgus
Cladiges (o )3 )95 sladiged 929 4 o)lil g4
2 @M Al B gy (:0le o8 o pd ) (w3550
D92 59y VYV aald (5 pw)395 sl (@IS deils

VN 5l /9 oyles [omd o Jlo /ol lalS Mol dolisimngs

W55 glp Al 93 0ad pusnal (slaodld (uSibe ] Cowd
WL 00y )8 4 0 e M (glo oo g
J.ol.&) ;D.Mo 9; )Lo] Lsh‘bd.s).’x; W) T’ 5 Slao u.ul»)‘ 2
byl g sl 5l Glysul ( uSle ¢S Tas ¢ 8l clao Lol
ol o )V Jado 53 a8 b duloee Ol pusi o s g
oS Seiglgd Clao @ bgpe £oi wilie sladige oy
Ao 0y by ol i oS b o) lor) 392
ol 05 odalie Lj))lf wy) Yoo @R 0 (\CA) f.)..s.n

&A)lf dlbdow <9 0w d)sa)l.b‘ alisee Slaws LY Joy)‘o u.n.uoy dl.bb)lﬁi -\ J5J>
Table 1. Descriptive statistics for the investigated traits measured on the safflower accessions
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Table 2. Bivariate correlation between various traits on safflower accessions
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Table 5. Factor analysis results on safflower accessions. Loading factors greater than ./» are considered to be

significant and shown as highlighted
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Extended Abstract

Introduction and Objective: Safflower, an oilseed crop, is attractive for cultivation in arid and
semi-arid regions. Safflower breeding for more grain requires having knowledge on effective
components in yield formation. Effective utilization of results obtained in analyzing relationships
between yield and its components in plant breeding processes needs to integrate the results of
multivariate analysis with the physiological statue of the plant.

Material and Methods: In this study, an augmented design containing 106 safflower accessions
received from Genebank of Germany accompanying with five commercial cultivars was
executed. Multivariate analysis was one on the grain yield-related traits and phonologic traits, as
well.

Results: Results of bivariate correlation analysis indicated presence of high correlations between
important traits involved in grain yield and stem diameter. Stepwise regression analysis was used
to fit a model for regressing of seed yield per plant on the studied traits. The resulted model
contained number of seeds per plant, 1000-seed weight, number of bolls per plant, number of
seeds per boll with positive effects and number of tertiary branches with negative effect. Factor
analysis was able to extract five factors cumulatively explained 74% of the variance of the initial
data. While the first factor mostly affects on the traits involved in seed yield, the second factor
mainly affects phenological traits. The third, fourth and fifth factors were effective on number of
seeds per boll, branch height and exiting from rosette, respectively. Based on the multivariate
analysis results, improvement in safflower breeding programs can be met through selecting for
more primary and secondary branches, more stem diameter, and higher plant height.
Conclusion: Effective utilization of multivariate analysis results requires integration of statistical
software outputs with physiological data. The subject which in this paper has been referred to as
functional analysis.
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