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Abstract            This paper describes the drought strong negative impact on 
the year 2007, in comparison with the average of years 2005-2006 to 
sunflower seed yield of the 5 foreign sunflower genotypes, in the presence of 
a Romanian control. There was substantial variability among genotypes. The 
most drought resisting sunflower hybrids were Aldaba and Fleuret. 
Experimental work has shown that water stress resulted in a greater reduction 
in seed yield than stress in later stages of development. Not only is there an 
overall reduction in seed yield, but the oil content and oil yield can be 
reduced. Although many tall varieties of sunflower are considered drought 
resistant, the potential yield of the cultivars is quickly reduced by water stress. 
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Hybrid sunflower adaptability to water and 

temperature stress was investigated by numerous 
authors, who referred to both agronomic aspects of this 
phenomenon and the physiological mechanism of 
drought and heat avoidance. 

Sunflower is an inefficient user of water, as 
measured by the amount of water transpired per gram 
of plant above-ground dry matter. A critical time for 
water stress is the period 20 days before and 20 days 
after flowering [4]. If stress is likely during this period, 
irrigation will increase yield, oil percentage and test 
weight, but decrease protein percentage. Sunflower do 
not wilt under moisture stress as quickly or as 
obviously as many other irrigated crops, and visual 
assessment of water need is unreliable. Long periods of 
severe soil water deficit at any growth period cause 
leaf-drying with subsequent reduction in seed yield. 
The most critical periods for irrigation in sunflower are 
bud (button) stage, flowering and grain formation 
stages [1]. Under limited water conditions provide 
irrigations at bud stage and grain formation stage. If 
there is water sufficient for only are irrigation, should 
be scheduled only at flowering. Experimental work has 
shown that water stress resulted in a greater reduction 
in seed yield than stress in later stages of development 
[3]. 

Sunflower thrives in climates ranging from 
arid under irrigation to temperate under reined 
conditions, but is susceptible to frost. Mean daily 
temperatures for good growth are between 18 and 
25°C. Delay in planting results in shortening of the 
vegetative period and early maturity, causing a 
decrease in head diameter and seed weight. Hybrid 
sunflower adaptability to water and temperature stress 
was investigated by numerous authors, who referred to 
both agronomic aspects of this phenomenon and the 

physiological mechanism of drought and heat 
avoidance [2, 3]. 

For temperate climates the optimum planting 
date for early as well as late maturing varieties is 
between late spring and early summer. Delay in 
planting results in shortening of the vegetative period 
and early maturity, causing a decrease in head diameter 
and seed weight. 

 
Material and Method 
 

The experiment took place at the Banu-
Maracine Research Station, in the 2005-2007 years. 
The biological material used for the experiment has 
been represented by 5 foreign sunflower hybrids, in the 
presence of a Romanian control (Favorit). The foreign 
genotypes were: Tuscania, Aldaba, Barolo, Flavia and 
Fleuret. The experiment has been located at no 
irrigated, following the method of multi-stage blocks 
with 4 replicates. 

The experiments were performed in a red 
preluvosol soil with pH of 7.2. The precipitation value 
(mm) registered in different years (2005-2007) was 
collected from a meteorological station and is 
presented in figure 1. The sunflower genotypes were 
hand-harvested at the stage of physiological maturation 
when the back of the head had turned from green to 
yellow and the bracts were turning brown. At harvest, 
10 plants from each plot were selected for determining 
the seeds productions and the oil seeds content. Seed 
oil content (% dry matter) was determined using the 
Soxhlet method.  

The genetic variability of the drought 
resistance were measured by S index calculation (index 
of the water stress sensibility). That index S was 
calculated by Fisher and Maurer formula: 
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S = (1 – Ys/Yn)D 
Ys represent the seed yield in the water stress 

condition (the year 2007) and Yn represent the seed 
yield in the normal vegetation condition (the average 
on the year 2005-2006); D represent the water stress 
density. 

 
Results and Discussions 
 

Experimental work has shown that water 
stress resulted in a greater reduction in seed yield than 

stress in later stages of development. Although many 
tall varieties of sunflower are considered drought 
resistant, the potential yield of the cultivars is quickly 
reduced by water stress.   

The environment conditions and especially 
drought has a significant influence over the seed yield 
(table 1). In this way, it can be observed that, in 
comparison with the average of years 2005-2006, the 
drought from 2007 had a negative influence on the 
seed production, manifested by decreasing these values 
in variable proportions. 
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Figure1. The precipitation value (mm) registered in different years 

 
 
 

Table 1 
The water stress resistance variability to sunflower hybrids studied (the year 2007 in comparison with 

the average of years 2005-2006)  
Ys (kg/ha) 

 
 

Crt. 
no. 

 
Hybrid 

 
Yn (kg/ha) 

 (2005-2006) The year 
2007 

The yield 
percent (%) 

 
S 

1 Favorit (Ct) 2340 1800 77 0,8 
2 Tuscania 3015 2120 70 1,0 
3 Aldaba 2298 1816 79 0,7 
4 Barolo 3285 2083 63 1,2 
5 Flavia 3298 2112 64 1,2 
6 Fleuret 2565 1983 77 0,7 

Ynm 2892 -                          - - 
Ysm -       2023                      -          - 

 
Yn = the seed production in normal vegetable conditions; Ys = the seed production in water stress condition; Ynm = 
the average of seed production in normal vegetable conditions (the average on the years 2005-2006); Ysm =the 
average of seed production in water stress condition (the year 2007); S = the water stress sensibility index. 
 

As it can be observed, the genotype that are 
most sensible at the influence of extreme drought was 

sunflower hybrid Barolo, which in 2007 registered a 
percentage of seed yield only 63 % (2083 kg/ha) at the 
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average of the years 2005-2006, when it registered 
3285 kg/ha; as well as the hybrid Flavia, which have in 
2007 a seed yield percentage of 64 %. It still can be 
observed a good resistance at the influence of the 
drought of hybrid Aldaba (79 % - 1816 kg/ha) seed 
yield in 2007 from 2298 kg/ha in 2005-2006) as well as 
foreign sunflower hybrid Fleuret (77 %).  

There is a negative correlation between the 
value of S index and the seed production. Thus, when 

the S index value is small, the seed production is high. 
From table 1 it can be observed that, the small value of 
the S index corresponded to the most drought resisting 
sunflower hybrids.  

On the basis of the production results it can be 
appreciated that the reaction of the sunflower hybrids is 
manifested through a high variability and depending on 
the influence of the environment conditions, in which 
drought has a decisive role. 
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Fig. 2. The sunflower seeds yield in the normal vegetation conditions and in the water stress condition 
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Fig.3. Graphical representation of the water stress sensibility (S index value) to sunflower genotypes  
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Conclusions  
 

 Experimental work has shown that water 
stress resulted in a greater reduction in sunflower seed 
yield than stress in later stages of development. The 
drought from the year 2007 had a negative influence on 
the seed production, manifested by decreasing these 
values in variable proportions. Not only is there an 
overall reduction in seed yield, but the oil content and 
oil yield can be reduced. Although many tall varieties 
of sunflower are considered drought resistant, the 
potential yield of the cultivars is quickly reduced by 
water stress.   

The genotype that was the most sensible at the 
influence of extreme drought were foreign sunflower 
hybrids Barolo and Flavia. The most drought resistant 
sunflower hybrids were Aldaba and Fleuret. There is a 
negative correlation between the S index value and the 
seed production. The mutability of the seeds 
production at the studied hybrids proved the value of 
hybrids Aldaba and Fleuret, as well as their advantage 
regarding adaptability to the environmental conditions 
from the central area of Oltenia. 
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