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Abstract         This study was made in order to determine the correlations 
between seed yield and some yield components, and the direct and indirect 
effects of these characters on seed yield in sunflower. As well as, we wanted 
to determine their effects on the final goal of each breeding cycle. In order to 
better understand the interrelationships among the studied variables path 
coefficient analysis was used for partitioning correlation in direct and indirect 
effects. 
The 21 sunflower hybrids were included in the investigation and their seven 
traits (the seeds productions, the height plants, the number of leaves per 
plant, the capitulum’s diameter, the number seed of to capitulum’s, 1000 seed 
weight and the oil seeds content).The seeds productions was very 
significantly positively correlated with the number of leaves per plant, with 
diameter of the capitulum’s, with the number of seeds to capitulum’s and the 
1000-seed weight. The diameter of to capitulum’s was very significantly 
positively correlated with the number of seeds and positively but insignificant 
correlated with the oil seeds content. It is a very important aspect witch could 
help breeders obtain the sunflower cultivars with high oil content in the seeds 
through indirect selection 
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The popularity of sunflower is increasing day 

by day among the farmers and consumers due to its 

more oil contents, high quality oil and moderate 

production requirements. No doubt researchers have 

been striving and investigating the genetics of different 

characters of sunflower plant, working with various 

populations, varieties, hybrids and lines.  

The correlations is a form of the organisms 

development were the changing of some characters had 

to the corresponding change of other characters or 

issues. On this basis appeared the correlative 

variability. The most familiar measure of dependence 

between two quantities is the Pearson product-moment 

correlation coefficient, or "Pearson's correlation". It is 

obtained by dividing the covariance of the two 

variables by the product of their standard deviations. 

The Pearson correlation is 1 in the case of an 

increasing linear relationship, −1 in the case of a 

decreasing linear relationship, and some value between 

-1 and 1 in all other cases, indicating the degree of 

linear dependence between the variables. The closer 

the coefficient is to either −1 or 1, the stronger the 

correlation between the variables. If the variables are 

independent, Pearson's is 0, but the converse is not true 

because the correlation coefficient detects only linear 

dependencies between two variables. 

Further improvement of the populations 

seems feasible through appropriate recurrent selection 

methods and improvement in a population are expected 

to be paralleled by improvements in the lines selected 

from it. It is concluded that improvement in seed yield 

and oil yield can be achieved, simultaneously. Increase 

in seed and oil yield can be achieved by maintenance 

of achene’s number, increasing achene’s weight and oil 

concentration. Targeting yield components in this way 

accelerate the rate of improvement in seed and oil yield 

potential. A good knowledge of the interdependence 

among individual oil yield components makes 

sunflower breeding work easier and the success of 

selection more likely. 

Before developing a program for each 

character improvement, it is essential to be determined 

the existent variability and the hereditability method. 

Also, there is needed some knowledge on the 

correlations existent between the considered characters. 

The selection of a character may alter the other 

characters, sometimes reducing the genetic gain. Many 

studies have been done to determine the rate of 

correlations between different traits in sunflower. The 

experiment results of some authors shows that the seed 

yield, the stem diameter and the number of day to 

physiological maturity have maximum correlation with 

seed yield, respectively [4, 8]. The significant and 
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positive correlation of oil percentage with the number 

of physiological maturity have been reported in the 

experiments done by Khan et all (2005), but in their 

studies there was significant and negative correlation 

between oil content and the number of filled seed in 

head. 

Every breeding programme studies 

morphological and productivity characteristics of 

plants that can be easily noticed and are involved in 

plant production and their quality. The identification of 

the correlation between these elements is very 

important, because makes selection of most valuable 

genotypes easier and reduces the time necessary for 

obtaining new cultivars. 

 

Material and Method 

 
The biological material used for the 

experiment has been represented by 10 sunflower 

Romanian hybrids and 10 foreign sunflower hybrids, in 

the presence of a Romanian control (Favorit), 

cultivated in the central area of Oltenia. The 

experiment has been located at no irrigated, following 

the method of multi-stage blocks, in the years 2006-

2007.  

The morphological and productivity 

characteristics taken into consideration for identifying 

correlations were: the seeds productions, the height 

plants, the number of leaves per plant, the capitulum’s 

diameter, the number seed of to capitulum’s, 1000 seed 

weight and the oil seeds content. Plant height and head 

diameter (cm) were measured in the field at 

physiological maturity; seed yield per plant (g) was 

determined after harvesting by using a precision scale 

and measuring the total amount of seed from each 

individual open pollinated plant. A random sample of 

absolutely pure and air-dry seed was used to measure 

1000-seed weight (g), while total seed number per head 

was determined by counting the number of filled seeds 

per head. Seed oil content was measured on an NMR 

analyzer.  

Phenotypic correlations among traits were 

calculated by using mean products and estimates of 

genetic variance obtained from the combined analysis 

of variance for each experiment. It was proposed that 

strong stabilizing selection cannot act on an 

indefinitely large number of independent traits. This 

makes it likely that heritable variation in any one trait 

is maintained as a side effect of polymorphisms which 

have nothing to do with selection which is often 

observed is likely to be caused by correlations with a 

limited number of directly selected traits. 

We considered 50 plants from every genotype 

and the calculation was using the Bravis-Pearson 

model of calculating the correlation coefficient [3]. 

Path analysis was used for simple correlations analysis 

to direct and indirect effects because simple correlation 

computation doesn’t present exact information of cause 

and effect relations in demonstrating are dependent 

traits [1]. For this purpose, at first with stepwise 

regression method yield was recognized the direct and 

indirect effects of each effective variable in oil land 

seed yield were determined. The sample correlation 

coefficient  is written: 

 
where x and y are the sample means of X and 

Y, sx and sy are the sample standard deviations of X and 

Y. 

 

 

Results and Discussion 

 
The studies of correlations to sunflower are 

important for the breeder in order to associate all the 

possible valuable features in the newly created 

genotypes. The learn of these correlations was the main 

goal of many scientific works, but the results have 

sometimes been differing. 

The sunflower genotypes studied differed 

significantly in the mean values of the some traits 

under investigation. The obtained results regarding the 

correlation coefficients value are reported in table 1. 

The seeds production was positively 

correlated but not significant with the height plants (r = 

0.171). On the other hand, the seeds productions was 

very significantly positively correlated with the number 

of leaves per plant (fig.1, r = 356
XXX

), with diameter of 

the capitulum’s (r = 342
XXX

), with the number of seeds 

to capitulum’s (fig. 2, r = 0.436
XXX

) and the 1000-seed 

weight (r = 0.624
XXX

), which is in agreement with the 

findings of other authors [2, 4]. 

 Between the seeds production and the oil 

seeds content were a distinct way significantly 

positively correlation (r = 0.298
XX

), there are great 

chances of selection for the increased content of oil in 

seeds, if it aimed the continuous improvement of the 

seeds production. 

The height plant was very significantly 

positively correlated with the diameter of to 

capitulum’s (r = 0.368
XXX

) and with the 1000-seed 

weight (r = 0.569
XXX

). 

The diameter of to capitulum’s was very 

significantly positively correlated with the number of 

seeds (fig. 3, r = 0.708
XXX

) and positively but 

insignificant correlated with the oil seeds content (r = 

0.131). It is a very important aspect witch could help 

breeders obtain the sunflower cultivars with high oil 

content in the seeds through indirect selection. 

Capitulum’s diameter are important from 

yield point of view as they lead to increased seed 

producing area. It is essential for a good variety to have 

large capitulum with well filled seeds. It has been 

pointed out that in a breeding program it should be 

possible to get desired combinations of above 



 

 125 

characters without much difficulty. There is no 

correlation between the capitulum’s diameter and the 

1000-seed weight (r = 0.062, fig. 4). Also, between the 

number seeds of to capitulum’s and the 1000-seed 

weight were the lack of correlation (r = 0.056).  

The breeding for high 1000-grain weight is an 

important character in development of superior inbred 

lines, which may be used for high yielding hybrid 

development. 1000-grain weight should be given 

priority in breeding programmers for high yield. It is 

suggested that improvement in two characters (seed 

yield and oil yield) may be practiced simultaneously. 

On the other hand, the number seeds of to capitulum’s 

was positively and highly significant correlated with 

the oil seeds content (r = 0.455
xxx

), which is in 

agreement with the findings of other authors [5, 7]. 

The highly significant negative correlation 

between 1000-seed weight and the oil seeds content (r 

= -0.332
000

, fig. 5) us to the idea that, for improvement 

must be permanently observed the evolution of the two 

characters and to promote the genotypes that are not 

fitted in this correlation to avoid the excessive 

decreasing of seeds, once with the selection for a raised 

content of oil in seeds. The highly significant negative 

correlation between 1000-seed weight and the oil seeds 

content are in agreement with those of Punnia and Gill 

[5], who reported a significant negative 

interdependence between 1000-seed weight and oil 

seeds content, but they disagree with the results of 

Marinkovic et all. (1994), who found a highly 

significant positive correlation between oil seeds 

content and 1000-seed weight. The differences in the 

correlations can be attributed to the divergence of the 

materials used by the different authors. In sunflower 

breeding, attention must be paid to how increases of 

seed  yield components affect seed yield and oil yield. 

When breeding sunflower for a high genetic potential 

for oil yield, the focus should be placed on traits that 

are highly positively correlated with oil yield. The 

correlated response to selection like response to 

selection in general, however, will depend on the 

additive genetic effects only [3, 6]. One of the 

interesting features in sunflower reflected by the 

present study is that the associations among all yield 

components were positive which would be encouraging 

for rapid improvement of seed yield and oil content.  

Path coefficient analysis revealed that selection for any 

trait would influence oil yield per plant through seed 

yield per plant.

 

 

Table 1 

The coefficients correlation value between morphological and productivity traits to sunflower  

 
The correlated 

traits 

 

The 

height 

plants 

(cm) 

The number 

of leaves/ 

plant 

The diameter of 

the capitulum’s 

(cm) 

The number of 

seeds /capitulum’s 

1000-seed 

weight 

 (g) 

The oil seeds 

content 

 (%) 

The seeds 

production 

0.171 0.356xxx 0.342xxx 0.436xxx 0.624xxx 0.298xx 

The height 

plants (cm) 

 0.916xxx 0.368xxx 0.112 0.569xxx 0.053 

The number of 

leaves/ plant 

  0.434xxx 0.224x 0.355xxx 0.287xx 

The diameter 

of the 

capitulum  

(cm) 

   0.708xxx 0.062 0.131 

The number of 

seeds 

/capitulum’s 

    0.056 0.455xxx 

1000-seed 

weight (g) 

     - 0.332000 

P 5% = 0.19                      P 1% = 0.25                      P 0.1% = 0.32 
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Fig.1. The correlation between the seeds production and the number of leaves per 

plant to sunflower hybrids studied

 (the years 2005-2007)
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Fig.2. The correlation between the seeds production and the number of seeds to 

capitulum to sunflower hybrids studied

 (the years 2005-2007)
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Fig.3. The correlation between the capitulum diameter and the number of seeds per 

capitulum to sunflower hybrids studied

 (the years 2005-2007)
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Fig.4. The correlation between the diameter of the capitulum and 

1000-seed weight  to sunflower hybrids studied (the years 2005-2007)
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Fig.5. The negative correlation between the1000-seed weight  and the oil seeds 

content to sunflower hybrids studied (the years 2005-2007)
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Conclusions  

 
1. The conclusions concerning the study of the 

correlations between the main quantitative characters 

are appropriate for the pedoclimatic conditions from 

the experimentation area. From the above results it 

would be reasonable to suggest that a breeder engaged 

in the improvement of sunflower yield should pay great 

emphasis on the diameter of to capitulum’s, the 

number of seeds to capitulum’s, 100-seed weight and 

oil content. 

2. Between the seed production and the 

content of oil from seeds was observed a powerful 

correlation that is distinctly significant, underlining the 

fact that, there are great chances of selection for the 

increased content of oil in seeds, if it aimed the 

continuous improvement of the seeds productions. 

3. The diameter of to capitulum’s was very 

significantly positively correlated with the number of 

seeds and positively but insignificant correlated with 

the oil seeds content. It is a very important aspect witch 

could help breeders obtain the sunflower cultivars with 

high oil content in the seeds through indirect selection. 

4. The significant negative correlation 

between 1000-seed weight and the oil content of seeds 

us to the idea that, for improvement must be 

permanently observed the evolution of the two 

characters and to promote the genotypes that are not 

fitted in this correlation to avoid the excessive 

decreasing of seeds, once with the selection for a raised 

content of oil in seeds. These results can be used in 

sunflower breeding programs. 

5. The diameter of to capitulum’s, the number 

of seeds and the 1000-seed weight  can be easily 

measured and showed positive direct effects on grain 

yield which led them suitable for indirect selection. 
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