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Study of the relationships between yield and some important agronomic traits through
path analysis and factor analysis in sunflower (Helianthus annuus L.) genotypes
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Table 1. Names and code of sunflower varieties studied in the project
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Genotype no.  Genotype Origin Genotype no.  Genotype Origin
Gl Zargol Iran G7 Lakomka  Russia
G2 Armaverski Russia G8 Record Romania
G3 Azargol Iran G9 Zaria Iran
G4 Favorit Russia G10 Sor Russia
Gh Master Russia G11 Progress Russia
G6 SHF81-90 Russia G12 Gabur Russia
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Table 2- Analysis of variance results for sunflower agronomic traits
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5 ke g gl Bla ki e LhE wbuss
é’ Oc\/ @sl5T Seed Plant Stem Seed Leaf Leaf Seed Seed 100 Seed
s df yield height diameter  length width length  width  diameter  weight
0y
Bl }LI.( 2 18840.7 30.78 "™ 23.19"m 0.001 s 6.74"™ 5.00m 0.03"m 0.17"ms 0.30"™
oc
G \-’A:;fj 11 2153006.51** 1061.66** 9.17"m 0.005"s 10.39%* 7.96%* 0.25" 0.17"m 1.25m
enotype
e gllas
Error 22 197997.05 273.98 8.12 0.003 2.80 2.38 0.16 0.13 0.83
R 10.59 10.30 17.20 5.11 10.34 9.32 765  11.83 17.22

CV (%)
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ns, *, **: Non-significant Significant at 5% and 1% probability levels, respectively
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Table 3- Simple correlation coefficients agronomic important traits in Sunflower genotypes
4l > Shas S5 gl Bl s Shdsb Eppe  Spdb e o ks
Seed yield Plant height ~ Stem diameter  Seed length  Leaf width  Leaflength ~ Seed width  Seed diameter

SR og
Plant height '

Ses 0474 0373
Stem diameter

Seed length

L“’;U"dft‘h 0.398%  0.465® 0.633* 0.361m

ear wi

L“’ffﬂldﬁl’th 0353  0.507™ 0.554n 0338  0.981**

eaf leng

S”;dfgth 0.823**  0.095 0.245m 0550  0.251n  0.231m

eea wi

S Jj—ﬁt 0.823**  0.305m 0.530m 0476™  0.365™ 0333  0.867**
ee lameter

smdwf’};t 0.801**  0.450** 0.496" 0.722%  0.678**  0.658*  0.684* 0.686*
eed weig

Dlsgme 58 5 do )3 ) 50 Jle] c]a,»); Dls gxa NS 5 s
ns, *, **: Non-significant Significant at 5% and 1% probability levels, respectively
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Table 4- Results of stepwise regression analysis in sunflower genotypes

Olaw
. R2 Rzpartial F

Traits

ey 0.67 0.67 21.12%*
Seed width

o db 0.80 0.13 6.15*
Seed length

S 0.88 0.07 4.82%

Stem diameter

Dl 8 s de s ) 50 Jlax| C“" 03 )13 gme NS 5 s o
ns, *, **: Non-significant Significant at 5% and 1% probability levels, respectively
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Table 5- Results of path analysis in sunflower genotypes

liv PRy Sk dsb Sl s &5 Koo

Traits Seed width Seed length Stem diameter Total correlation

get ué_f 0.518 0.237 0.067 0.823
Seed width

i 0.289 0.424 0.046 0.76
Seed length

wla ks

. 0.127 0.07 0.277 0.474
Stem diameter

aile B ot 31

Residual effects

0.344
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Table 6- Results of factors analysis in sunflower genotypes

ole ST zil as s Jdst Jele £33 Jole Py Jolo
Traits Degree of subscription First factor Second factor ~ Third factor
PHEY :ﬁh&
Seed yield 0.458 0.582 -0.203 0.280
Gy CL&J)t
Plant height 0.721 0.598 -0.603 -0.005
sk
Leaf length 0.869 0.927 -0.018 -0.101
Eppe
Leaf width 0.853 0.897 -0.021 -0.219
o dsb
Seed length 0.727 -0.110 0.839 0.108
4y do O
100 Seed weight 0.911 0.343 0.845 0.283
6l bs
Stem diameter 0.896 0.420 -0.097 -0.843
o a3
Seed diameter 0.830 -0.052 0.594 0.689
s 0.847 0.100 0.147 0.903
Seed width
A2 3.557 2.608 1.342
Eigen value
P o 355 26.0 134
Proportion variance (%)
(Ao y3) mazs mibylg 355 516 150

Cumulative variance (%)

YA
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Abstract
This study carried out to examine the relationships between effective traits and yield in 12 sunflower

varieties. A randomized complete block design with three replications was used. Results of simple
correlation showed that seed width, seed diameter, seed length and hundred grain weight correlations with
kernel yield were significant at the 1 percent probability level. In stepwise regression analysis, seed width
was the first trait entered in the model and explained approximately 67 percent of the total yield changes.
Seed length and diameter of stem entered to the model after the seed width trait and a total of 88 percent
total yield variation was explained. The characters entered into the regression model were used for path
analysis to identify direct and indirect effects of traits on grain yield and their proportion of effect. The
results showed that seed width, seed length and stem diameter had the most direct and positive effect on
the yield, respectively. In this study, three independent factors encompassed 75 percent of the total
variation. The first factor with 35.5 percent of the variance was mostly influenced by grain yield, plant
height, leaf length and leaf width which was named the grain yield. The second factor with 26 percent of
the total variation was mostly represented seed length and seed weight and named seed features. The third
factor was highly affected by stem diameter, seed diameter and seed width with 13.4 percent of variance
explained and was named the plant diameter.

Keywords: Correlation, Path analysis, Sunflower, Yield.

1- Plant breeding Ph. D. student, Department of Agronomy and Plant Breeding, Young Researchers and Elite Club,
Karaj Branch, Islamic Azad University, Karaj, Iran.

2- Associated Professor, Department of Agronomy and Plant Breeding, Karaj Branch, Islamic Azad University,
Karaj, Iran.

3- Associated Professor, Department of Agronomy and Plant Breeding, Karaj Branch, Islamic Azad University,
Karaj, Iran.

* Corresponding author: mostafavi@kiau.ac.ir


mailto:mostafavi@kiau.ac.ir

