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Table 1. The range and mean for different traits of safflower genotypes

Traits Range Mean
days to 50% emergence 15-18.33 16.30
days to 50% stem elongation 46.33-66 56.76
days to 50% heading 82-91 86.52
days to 50% flowering 97.66-103 99.95
days to 50% maturity 123.66-137 131.59
plant height (cm) 92.50-117.93 105.40
number of primary branches per plant 7.53-9.63 8.30
number of heads per plant 14.80-34.90 23.26
head diameter (cm) 14.43-21.83 18.90
number of seeds per head 12.54-29-53 21.10
1000-seed weight (g) 20.91-29.92 24.90
seed yield per plant (g) 6.41-14.49 9.82
biological yield (gm™) 57.35-98.75 68.51
harvest index (%) 10.17-23.73 14.51
oil content (%) 20.23-25.40 22.78
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Table 2. Phenotypic correlation coefficients (lower diagonal) and genotypic correlation coefficients (upper diagonal)
among different traits

Traits 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. days to 50% emergence 1 061 061" -002 029 -093° -085 -1 077 -092° 011 -011 019 -0.19 -0.02
2. days to 50% stem 059" 1 1 0.90™ 0.99™ -020 -0.95" -0.98" 098" -1 -0.31 -0.54" 0.60" -0.89™ -0.37

elongation
3. days to 50% heading 048 0917 1 094" 1 -044 1 -1 1 -097" -0.63° -0.60° 0.41 -0.84" -0.50
4. days to 50% flowering 018 073" 076™ 1 0.96™ 043 -077" 018 0.74" -0.82" -0.93" -0.73" 0.37 -0.95" -0.77"
5. days to 50% maturity 0.35 0.89™ 090™ 080" 1 -017 -093" -1 077" -1 -055 -085" 026 -1 -0.54"
6. plant height 020 -017 -0.18 041 -007 1 0.32 1 -025 045 -0.84" -0.10 -0.25 -0.02 -0.82"
7. head diameter -0.61" -0.88™ -0.87 -0.61" -0.82" 0.23 1 0947 -0977 098" 028 063 -022 075" 0.36
8. number of primary 0.05 -0.36 -0.47 -0.14 -0.51 0.58" 0.37 1 -1 072" 067" 021 -1 1 -054"

branches per plant
9. number of heads per plant 0.67" -0.80" 0.78"™ 046 062" -0.17 -0.82" -015 1 -1 -037 -057" 032 -0.73" -0.57"
10. number of seeds per head -0.66" -0.96™ -0.88" -0.64" -0.83” 0.24 0.94™ 035 -0.82" 1 015 046 -0.53 0.75 0.39
11.1000-seed weight -0.08 -0.28 -046 -063" -0.37 -043 028 -007 -0.34 0.9 1 0847 033 063 067
12. seed yield per plant 011 -046 -053" -0.55" -0.57° -0.08 058 032 -035 040 066" 1 031 084" 041
13. biological yield 019 044 028 031 032 002 -011 -007 024 -039 030 045 1 -026 -0.34
14. harvest index -0.23 -0.79" -0.77" -0.85" -0.86™ -0.13 0.70" 042 -051 0.69” 056" 081" -014 1 059"
15. oil content -038 -0.35 -0.46 -058" -041 -050 033 -0.05 -0.38 032 056 041 -013 054 1

Aoyd) g 3,00 Jlisl mhaw o )l

Days to Flowering

[ Number of seeds per head

1000-seed weight

Plant height

[ Days to stem elongation

Days to emergence

Seed yield

Number of primary branches
per plant

Ol sl g 9,8kee G (o 5 e Slos o 52 ) S
Figure 1. Analysis of ordinal path coefficients between yield and yield components.
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Table 3. The results of stepwise regression analysis to determine the relative portion of seed yield components per
plant in 14 genotypes of safflower

. Regression coefficients The cumulative coefficient
Independent variable Intercept bl b2 b3 of determination
1000-seed weight -6.87 0.67 0.44
head diameter -13.96 0.54 0.53 0.61
number of heads per plant -32.01 0.61 1.12 0.22 0.72

il Dy Byl 5 SIS 50 e lan po 0 lusliul las i 0915 F Ju
Table 4. Estimating the standard error values of path coefficients in safflower using boot strap analysis

Adjasted . Bootstrap”
Predictive traits Dependent coefficient of Direct .
parameter determination effect  Mean Bias Standard error
1000-seed weight seed yield per plant 0.56 0465 0.458 -0.007 0.106
head diameter 0.717 0.731  0.014 0.114
number of heads per plant 0.517  0.526 0.01 0.127
days to 50% flowering 1000-seed weight 0.17 -0.433  -043  0.003 0.155
number of seeds per head head diameter 0.82 0.705 0.705 -0.001 0.084
plant height 0.207 0.201  -0.006 0.073
days to 50% stem elongation -0.274 -0.276  -0.002 0.089
number of seeds per head number of heads per plant 0.56 -0.342 -0.334  0.007 0.149
days to 50% stem elongation 0405 0421 0.015 0.165
days to 50% emergence 0.3 0.287  -0.012 0.097
number of primary branches per plant 0304 0321 0.017 0.141

* Bootstrap
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ABSTRACT

Safflower is a crop native to Iran and could be improved in plant breeding programs by inter-specific
crosses. This study was conducted to evaluate genotypes of safflower derived from interspecific
hybridization for the relationships between some agronomic traits and yield components. The genotypes
were planted according to a randomized complete block design with three replications at the research
farm of Isfahan University of Technology in 2011. Seed yield per plant ranged from 41.6 to 49.14 gr. The
hybrid genotype 4 (F¢) had the highest mean of seed yield per plant. The results of the correlation analysis
showed that 1000-seed weight and head diameter were the most correlated with the seed yield per plant.
Stepwise regression results showed that the 1000-seed weight and head diameter were the most important
factors determinants of grain yield per plant and justified 61 percent of yield variation. The path
coefficients analysis also showed that, 1000-seed weight, head diameter and number of heads per plant
were considered as the first order variables and accounted for 56% of total variation of yield. The results
also indicated that both traits of 1000-seed weight and head diameter could be considered as selection
criteria for increasing safflower yield in breeding programs.

Keywords: Correlation, path analysis, safflower.
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