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1- Quantitative Trait Loci (QTL)
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Table 1. Descriptive statistics for the investigated traits measured on the safflower accessions

oo bol

e TR bl Gl el Sk XA RN NES e

g
¥ 5 VVIY \td \lzd A\ &gy il ze bss,
YIA a/o A vy voY/Y \SY el 2655 505 b o,
YIA o/ ARV ¥ YY¥ sy oS £9,5 b g,
¥ /) YYD I8 -IYsY oA 28 asls b )
VY A AY Al WY/5 g Gy glis)|
/) ANy VeI AD/D A /o oo L5 gl
¥/ a/A WY -/ a0 A adgl o b 45 olas
yvis /¥ 8 YV £YIV -/ a8 45l Sl
A ! Al ¥ & -/ 4l e asli Sl
s0/\ V¥ v \WY/D WA/ 5 e b asls JS Sl
YVE ¥/ Ay WY WIA ¥/ PEIA:
\dle VIV YY/¥ av/a /o s gy )d 0jgd Dl
A-IY YYY/N Yaa/y VOAN YOS b Loy yd &l dlaws
LR7A) sy A YA valy v/o 0558 53 &l dlass
Va/A VA VeI f5/¥ Y5/ Y s 3,Slas
VY #1o v/l 72 AN \a/Y b Sl o

(Folee g e darly (e Sl g il alg 5 gyt
(5,05 aile) 2gameel sy cosle b olS )3 s 93 ol o
b le Jobo s3) (ly (Sgergn b 1) cunl (Sael
Cunl glite (Ldlj 1)y pglis sl (S9ey9n Slasiiojls
g Cute (Shumed 3929 4 jo (V) (e 5 8565 (TA)
o lil S5 > Gy gl 5 ol dwls s b sins
ol O ) sne (Ko pSl (gl ) Ailedges
U 39y ey 5l zas U jg)) adllas 3)90 Sjglgid wli
43l U 59y 9 S5 ol 908 U o) 0598 4SS (gl y00ls
sanlie 2> 6515 35 g 3,Skee b baye oliw | (Laals
5 Sl g () o 5 46 CLAIS L a5 20,5
Gups Jd 4 wlS g9dse (nl 98 Bilas (FF) oy Sen
AL gy 3y90 SN o > Sl ol (b Slyess
g Skes b Lagpe Clio Olud (g S b
bl aSo) 4 dn g b () Jada) 29 YU biws das s
o rslyly STyzsl g ligead 2 (Siusad il dulons
Ol obly o Slbgeen iz 8 LSl gt
0l B dre b (Shued dxD Jpa> 4 e Olio

Ll

29 Bdiged (> g SO 3ySles Yl 5l VL g
Loy dig S5 50 aiby 3 Shae oy yiis (CV=/A) cuily
sl yiolyb Blod & diges pl b @50 130 o)les diges &y
s Vb wgy S 3 Shas o (BT 13395 daild) w0 )ds;
g clie Spgo )3 by By 42 4 d9)9 bl
DI 1) ey gie Cumdy

253 )3 (= 5 SaedlS lgl o 60k 95 42 )3 (e
495l 4L dlu Ly 9 4l load L Dl gly s
50 Mog 4l asls 8B adiges I (golawr aSIlyd g
B39 ¥A 5 FY b asli olas (glyly puiunn

alFgd S

s a8 W0,8 dubre calise Glaw (ool (Siuson
3l a0 VL s 4l ond 4l Y Joas o o
olps Wb e aiges Dl g b 5l Sb A
Y YL Gla Sion (g cnl 53 0SS g 000 pIM]
NS 485 Hla5 )3 3 giee g d2gi yo )

s oplplo (I’=~/Y’\°) il oYL s Siod olS glas)|



Table 2. Bivariate correlation between various traits on safflower accessions
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2- Variance Inflation Factor
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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.

Keywords: Breeding Programs, Functional Factor Analysis, Internal Control System of
Safflower, Multivariate Analysis



