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ABSTRACT 

 

Climatic and soil conditions, and the crop technology influence the correlation of the 
grain yield with the yield of above-ground biomass at sunflower crop. The aim of the paper is 
to present the results we have obtained at different hybrids of sunflower studied in the specific 
conditions of South Romania under different environmental and technological conditions 
regarding the correlation of the grain yield with the yield of above-ground biomass. The grain 
yields were expressed as yields at 9% moisture content of the grains, while the yields of 
above-ground biomass were expressed as yields of dry matter. Researches were performed in 
field experiments in 2013 and 2014 in two locations from South Romania (Fundulea from 
Calarasi County and Moara Domneasca from Ilfov County). In both experimental years, four 
sunflower hybrids were studied (Pro 111, Pro 953, LG 56.62 and P64LE19) at three row 
spacing (75 cm, 50 cm, and twin-rows of 75/45 cm) and three plant densities (50,000, 60,000, 
and 70,000 plants.ha-1). Under the climatic conditions of 2013 and 2014 and in the two 
locations from South Romania with different soil conditions (chernozem and reddish 
preluvosoil), the grain yield did not correlated very well with the yield of above-ground 
biomass, whatever was the row spacing and plant density. However, there are some 
differences according to row spacing and plant density. Generally, the grain yields correlated 
negatively with the yield of above-ground biomass, except the situations registered at narrow 
rows under less favorable climatic conditions, especially when these were associated with less 
favorable soil conditions.     

 Key words: Sunflower, Correlation, Yield, Grains, Biomass 

 

INTRODUCTION 

Yield is the most economic character in almost all of the crops (Yasin and Singh, 2010). 
The yield is determined by the so called yield components. In sunflower, yield is determined 
by the proportions of the various components (Fetri et al., 2013). Sunflower seed yield, like 
other crops, is dependent of yield components which have interrelation among them and 
affect the seed yield directly or indirectly (Gjorgjieva et al., 2015). 

Plant growth, plant biomass and plant yield are conditioned by different factors (Basa et 
al., 2014). The yield of achenes and the yield components of the head are specific to each 
sunflower hybrid, but they are influenced by the different growing factors, such as 
environmental factors (e.g. soil and climatic conditions) and technological factors (e.g. row 



19th International Sunflower Conference, Edirne, Turkey, 2016 

 

1049 
 

spacing and plant population) (Ion et al., 2015). Under optimal conditions it is expected that 
grain yield correlates positively, at least to some point with the biological yield, respectively 
the yield of above-ground dry biomass (Basa et al., 2015). Climatic and soil conditions, and 
the crop technology influence the correlation of the grain yield with the yield of above-ground 
biomass at sunflower crop. 

The aim of the present paper is to present the results we have obtained at different 
hybrids of sunflower studied in the specific conditions of South Romania under different 
environmental and technological conditions regarding the correlation of the grain yield with 
the yield of above-ground biomass. 

 

MATERIALS AND METHODS 

Researches were performed in field experiments in the years 2013 and 2014, in two 
locations from South Romania, respectively Fundulea (Calarasi County) and Moara 
Domneasca (Ilfov County). These two locations represented different soil and climatic 
conditions. In both experimental years (2013 and 2014), researches were performed in field 
experiments with four sunflower hybrids, respectively: Pro 111, Pro 953, LG 56.62, and 
P64LE19. 

The soil from Fundulea area is chernozem (cambic chernozem soil). At Fundulea area 
and for the growing period of sunflower, respectively period April-August, the average 
temperature was 20.1oC in 2013 and 18.9oC in 2014, while the multiannual average value for 
the same period is 18.6oC. The sum of rainfall for the same period was 381.1 mm in 2013 and 
399.0 mm in 2014, while the multiannual average value is 327.9 mm.  

The soil from Moara Domneasca area is reddish preluvosoil. At Moara Domneasca area 
and for the growing period of sunflower, respectively period April-August, the average 
temperature was 20.5oC in 2013 and 18.8oC in 2014, while the multiannual average value for 
the same period is 18.5oC. The sum of rainfall for the same period was 115 mm in 2013 and 
408 mm in 2014, while the multiannual average value is 313.2 mm. 

At Fundulea area, the rainfall was higher than the multiannual average value, the year 
2014 being more humid than the year 2013. At Moara Domneasca area, the rainfall in 2013 
was much less than multiannual average value, this year being characterised as a drought one, 
while 2014 was a humid one with more rainfall than multiannual average value. 

Each sunflower hybrid was studied under three row spacing (75 cm, 50 cm, and twin-
rows of 75/45 cm), and three plant densities (50,000, 60,000, and 70,000 plants.ha-1). 

In each location and from each variant, the sunflower plants from one square meter 
were cut at soil level and were weighed immediately in view to be determined the yield of 
fresh above-ground biomass. The seeds of sunflower heads were collected and weighed in 
view to be determined the yield of grains. It was determined the moisture content of the 
sunflower seeds to let us calculate the yield of grains in kg.ha-1 at moisture content of 9%. 
One sunflower plant for each variant was taken into the laboratory, where it was determined 
the dry biomass by oven drying at 80oC for 24 hours, as to be determined the yield of dry 
above-ground biomass. In both experimental years, the determinations were performed at 
fully ripe stage. The yield of dry biomass was calculated in kg.ha-1 and represents the yield of 
above-ground biomass. 
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RESULTS AND DISCUSSIONS 

Under the climatic conditions of 2013 and 2014 and in the two locations from South 
Romania with different soil conditions (chernozem and reddish preluvosoil), the grain yields 
of the four sunflower hybrids, as average values, did not correlated very well with the yields 
of above-ground biomass, regardless of distance between rows and plant density (Figures 
1-6). However, there are some differences according to row spacing and plant density. 

At row spacing of 75 cm, the grain yields correlated negatively with the yield of above-
ground biomass in both experimental years and both soil conditions (Figure 1).  

At row spacing of 50 cm, the grain yields correlated positively with the yields of above-
ground biomass in the year 2013 under both soil conditions, but especially on reddish 
preluvosoil which was associated with less favorable climatic conditions, especially drought. 
In the year 2014, characterized by better climatic conditions for the two soil conditions, the 
grain yields correlated negatively with the yields of above-ground biomass (Figure 2). These 
findings can be explain by the fact that under less favorable growing conditions, the sunflower 
plants produce more grains once the above-ground biomass increase. But, under favorable 
growing conditions, the sunflower plants react by producing more vegetative biomass than 
reproductive one, respectively despite the fact that the above-ground biomass increases the 
weight of seeds decrease. This means that at row spacing of 50 cm and under favorable 
growing conditions the harvest index decrease.  

At twin-rows of 75/45 cm, as in the case of row spacing of 50 cm, the grain yields 
correlated positively with the yields of above-ground biomass in the year 2013 under both soil 
conditions, but especially on reddish preluvosoil, which was associated with drought. Also as 
in the case of row spacing of 50 cm, in the year 2014, respectively under better climatic 
conditions, the grain yields correlated slightly negatively with the yields of above-ground 
biomass, especially on reddish preluvosoil (Figure 3). 

Generally, at different plant densities, the grain yields correlated negatively with the 
yields of above-ground biomass (Figures 4-6), except the situation registered at plant density 
of 50,000 plants.ha-1 and reddish preluvosoil (Figure 4) and the situation registered at plant 
density of 60,000 plants.ha-1 and chernozem (Figure 5). 
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Climatic conditions of 2014 (a- chernozem soil; b- reddish preluvosoil) 

Figure 1. Correlations of the yield of grains with the yield of above-ground dry biomass at 
sunflower at row spacing of 75 cm and under different climatic and soil conditions 
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Climatic conditions of 2014 (a- chernozem soil; b- reddish preluvosoil) 

Figure 2. Correlations of the yield of grains with the yield of above-ground dry biomass at 
sunflower at row spacing of 50 cm and under different climatic and soil conditions 
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Climatic conditions of 2013 (a- chernozem soil; b- reddish preluvosoil) 

   

Climatic conditions of 2014 (a- chernozem soil; b- reddish preluvosoil) 

Figure 3. Correlations of the yield of grains with the yield of above-ground dry biomass at 
sunflower at twin-rows of 75/45 cm and under different climatic and soil conditions 

  

Climatic conditions of 2013 (a- chernozem soil; b- reddish preluvosoil) 
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Climatic conditions of 2014 (a- chernozem soil; b- reddish preluvosoil) 

Figure 4. Correlations of the yield of grains with the yield of above-ground dry biomass at 
sunflower at plant density of 50,000 plants.ha-1, under different climatic and soil conditions 

 

  

Climatic conditions of 2013 (a- chernozem soil; b- reddish preluvosoil) 

   

Climatic conditions of 2014 (a- chernozem soil; b- reddish preluvosoil) 

Figure 5. Correlations of the yield of grains with the yield of above-ground dry biomass at 
sunflower at plant density of 60,000 plants.ha-1, under different climatic and soil conditions 
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Climatic conditions of 2013 (a- chernozem soil; b- reddish preluvosoil) 

   

Climatic conditions of 2014 (a- chernozem soil; b- reddish preluvosoil) 

Figure 6. Correlations of the yield of grains with the yield of above-ground dry biomass at 
sunflower at plant density of 70,000 plants.ha-1, under different climatic and soil conditions 

 

CONCLUSIONS 

Under the climatic conditions of 2013 and 2014 and in the two locations from South 
Romania with different soil conditions, the grain yield did not correlated very well with the 
yield of above-ground biomass, whatever was the row spacing and plant density. However, 
there are some differences according to row spacing and plant density. Generally, the grain 
yield correlated negatively with the yield of above-ground biomass, except the situations 
registered at narrow rows under less favorable climatic conditions, especially when these were 
associated with less favorable soil conditions, situations when the grain yield correlated 
positively with the yield of above-ground biomass. 
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