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Abstract       The achievement of a genetic diversity by cultivating more 
hybrids with different reactions at the conditions of environment, with different 
precocity, constitutes the simplest and the most secure way of reduction of 
the fluctuation of the production of the sunflower. If the technological elements 
are to a great extend firmly and correctly applied, and the climatic conditions 
practically incontrollable, the genotype is the most dynamic factor of influence 
of the productivity of the sunflower. 
The researches accomplished in the central area of Oltenia, have 
demonstrated the different reaction of some Romanian hybrids of sunflower, 
depending on the genotype. The most performative Romanian genotypes of 
experienced sunflower had proved to be Saturn and Justin, these being able 
to be extended in culture and introduced in the programme of improving the 
sunflower, as parents of the creation of new productive and sound hybrids. 
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Sunflower continues to be (after soybean) a 
world leader of the plants with high nutrition value, as 
it is considered a miraculous source of food and a 
therapeutic miracle in the treatment of many diseases. 
The genetic progress achieved in sunflower hybrid 
breeding has registered a continuous increase, with an 
annual rate of 1,18% for seed yield, 1,22% for oil 
content and 1,39% for oil yield. A large set of new 
hybrids is available at present, including hybrids with 
good tolerance to abiotic stress factor, hybrids which 
respond well to irrigation, as well as early and half-
early hybrids [1]. 

The seed yield is a very complex quantitative 
character, genetic conditioned, which depends on many 
polygenic components (capitulum’s size, seeds number 
on the capitulum’s, 1000-seed weight). Because of 
environment importance on these components, seed 
yield heritability is low comparative to other 
agronomic characters.  

In spite of the great number of sunflower 
hybrids released on the world level, their genetic 
diversity seems to be quite limited for being able to 
minimize the risk of genetic vulnerability. The limiting 
factors are related primarily to the use of the same male 
sterility type, the genetic similarity of many female 
lines originating from the same high oil open-
pollinated varieties and the reduced number of pollen 
fertility restorer inbreeds [4].  The objectives for 
improvement concerning the sunflower may vary a lot 
dependent on production area, abiotic stress and 
cultivators’ preferences.  

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 5 sunflower 
Romanian hybrids in the presence of a 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 year 2008.  

The morphological and productivity 
characteristics taken into consideration for identifying 
correlations were: the capitulum’s diameter, the 
number of seeds to the capitulum’s, 1000-seed weight 
and the membranes percentage, as well as the seeds 
production and the oil volume in the seeds. The 
fluctuation study of some quantitative characters was 
done based upon the biometrical measurements [2]. 
The capitulum’s diameter (cm) was measured in the 
field at physiological maturity; seed yield per 
capitulum’s (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 
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number per head was determined by counting the 
number of filled seeds per head. Seed oil content was 
measured on an NMR analyzer.  
 
Results and Discussions 
 

The objectives for improvement concerning 
the sunflower may vary a lot dependent on production 
area, abiotic stress and cultivators’ preferences. 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. 

The sunflower capitulum’s has a variable 
diameter, according to the genotype and the 
environment conditions. Experimental results 
concerning the variability of the sunflower capitulum’s 
diameter and the number of seeds to the capitulum’s are 
reported in figure 1. In this respect, the researched 
cultures have registered values between 17,9 cm 

(Select) and 23,0 cm (Justin). There is a positive 
correlation between the capitulum’s diameter and the 
seeds production. The sunflower capitulum’s has a 
variable diameter, according to the genotype and the 
environment conditions. Also, we state that hybrid 
Justin has reached the maximum number of seeds 
(768), while hybrid Florina has registered the lowest 
number of seeds (687).  

Although some experimented hybrids have 
presented a sunflower capitulum’s with great diameter, 
exhibiting an obvious heterosis from this point of view, 
they have the advantage of a smaller number of seeds 
on the flower head, due to the central area with dry 
seeds, which is greater than in the case of the hybrids 
with small or medium –sized flower heads. For 
improvement, there are desired genotypes of sunflower 
with medium compact flower heads. This is the reason 
why it is appreciated that Florina and Rapid Romanian 
hybrids stand for a valuable matter in selecting the 
consanguineous lines which, by means of hybridization, 
are meant to accumulate the medium flower head and 
abundant fructification characters, with productive 
central area, without dry seeds. 
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Figure 1. The variability of the  capitulum’s diameter and number of seeds per capitulum to some Romanian 
sunflower hybrids 

 
An important method to increase the sunflower 

seeds yield is the selection for fertilizing the sunflower 
head central area. However, due to plantation and 
environmental conditions, this character is genetically 
influenced.  All this was proved by means of the 
selection of some consanguineous lines with great 
fertility throughout the flower head area. This character 
is transmitted to the first generation hybrids and, 
although it displays a partial dominance, may provide 
hybrids with high fertility in the flower head central 
area, especially if the other partner possesses such 
character. From this point of view, Florina and Rapid 

sunflower hybrids may stand for valuable genotypes in 
the process of improving the sunflower in order to 
fertilize the flower head central area. 

The most significant 1000-seed weight value 
(figure 2) was reported at hybrid Justin (72,5 g), but the  
lowest membranes percentage was reported at hybrid 
Saturn (22,5%). Towards the control, hybrid Rapid 
reported the smallest 1000-seed weight value (62,3 g), 
and hybrid Justin reported the highest membranes 
percentage (24,8%). There is a positive correlation 
between the low membranes percentage, the high 
1000-seed weight value and the seeds production. 
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Figure 2. The 1000-seed weight value (g) and the membranes percentage (%) to sunflower hybrids experimented 

 
 
It may be appreciated that the Justin Romanian 

hybrid of sunflower may become a valuable matter in 
the process of sunflower improving in order to achieve 
a higher 1000-seed weight value. However, there is no 
need to exaggerate with the 1000-seed weight value 
increasing, because it implies also a series of 
disadvantages the most important of which are an 
increased percent of husks and a reduced amount of oil 
extracted from seeds. There is a positive correlation 

between the low membranes percentage, the high 
1000-seed weight value and the seeds production. 

In table 1 there is reported a synthesis of the 
production results of the studied native sunflower 
hybrids. We observe that hybrid Justin has clearly 
separated from the control, registering a seeds 
production of 2150 kg/ha, but the most significant oil 
content value was reported at hybrid Saturn (53,5%).

 
 

Table 1 
The variability of seeds production and the oil content to some native sunflower hybrids cultivated in the central 

area of Oltenia 
 

 
Crt 
No. 

 
Hybrid 

Seed 
product. 
(kg/ha) 

Relative 
product. (%) 

 
±d 

(kg) 

 
Signific. 

Oil content (%) 

1 Favorit (Ct.) 1800 100 - - 50,1 
2 Saturn 2112 117 +312 X 53,5 
3 Florina 1765 98 -35 - 50,1 
4 Justin 2150 118 +350 XX 49,3 
5 Rapid 1770 98 -30 - 51,2 
6 Select 1855 103 +55 - 49,5 
                               DL 5%=285 kg/ha        DL 1%=321 kg/ha       DL 0,1%=350 kg/ha     
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Figure 3. Graphical representation of the seeds production (kg/ha) and the oil content (%)  

to sunflower hybrids experimented 
 

 
The Justin and Saturn sunflower hybrids have 

demonstrated an excellent adaptability to plantation 
and environmental conditions of the experimental area, 
and thus it is recommended to be expended into 
production the Saturn hybrid in association with Justin, 
in order to achieve a genetic diversity which should 
suppose great and constant yield of seed and oil per 
area unit. 

 
Conclusions  
 

The genetic potential of the yield components 
and yield capacity are different at the researched 
sunflower hybrids. The experimental results prove the 
variability of productivity traits to native sunflower 
hybrids studied. 

 For improvement, there are desired genotypes 
of sunflower with medium compact flower heads. This 
is the reason why it is appreciated that Florina and 
Rapid Romanian hybrids stand for a valuable matter in 
selecting the consanguineous lines which, by means of 
hybridization, are meant to accumulate the medium 
flower head and abundant fructification characters, 
with productive central area, without dry seeds. The 
high ranges registered by the capitulum’s diameter, 
prove a wide phenotypical variety from this point of 
view. The yield component number of seeds to the 
capitulum’s can be successfully used in indirect 
selection for sunflower yielding capacity. 

It may be appreciated that the Justin Romanian 
hybrid of sunflower may become a valuable matter in 
the process of sunflower improving in order to achieve 
a higher 1000-seed weight value. However, there is no 
need to exaggerate with the 1000-seed weight value 
increasing, because it implies also a series of 
disadvantages the most important of which are an 
increased percent of husks and a reduced amount of oil 
extracted from seeds. There is a positive correlation 
between the low membranes percentage, the high 
1000-seed weight value and the seeds production. 

 The mutability of the seeds production and the 
oil content at the studied hybrids prove the value of 
hybrids Justin and Saturn, as well as their advantage 
regarding adaptability to the environmental conditions 
within the central area of Oltenia. 
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