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Summary: An analysis has been made of the research work to determine the impact of water deficit on the quantity and quality of sunflower 

production. Studies have also taken into account the more frequent drought in the last decade - soil and atmospheric. Research shows that its 

good drought resilience allows it to be grown under irrigation conditions, but is sensitive to severe droughts, especially in the critical stages 

of development which leads to poor quality and drastic decrease in yield, and in some years to the lack of yields. The results show that 

sunflower irrigation has a large reserve for obtaining additional yield, which has been established through experiments in different parts of 

the country. The increase in irrigation is about 30-40%, and critical for water stress is the period of 20 days before and 20 days after 

flowering. 
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The agro climatic features of Bulgaria determine the need for 

irrigation of a number of agricultural crops mainly in the period 

June-September to compensate for the emerging water deficit in 

order to create suitable conditions for their development. 

The role of irrigation in ensuring sustainable yields of high 

production quality while drastically reducing the adverse effects of 

climatic factors in different years in this respect is undeniable and 

proven by its practical use and long-term research conducted in 

different regions of the country, [10]. 

Sunflower seed as a strategic oilseed crop is also the subject of this 

type of research, most of which are related to the search for 

economically justified irrigation regime by optimizing the size of 

the irrigation rate or by studying the sensitivity of the crop to water 

stress during the different periods of vegetation. The ultimate goal 

is to save irrigation water without significant loss of production. 

The good sun-tolerance of the sunflower allows it to be grown 

under irrigation conditions in our country. Growing it under non-

irrigation conditions is a prerequisite for allowing water stress for 

most of the years, resulting in a decrease in yield  [2,4] found that 

irrigation can increase yields by nearly 3 times. According to the 

author, irrigation must maintain soil moisture above 80% of the 

PPV during flowering and over 70% of the WHC during the rest of 

the growing season.  As an optimal one, this irrigation scheme was 

proposed by our scientists more than 30 years ago. [3,6] find that 

the highest yields of sunflower are obtained when irrigation is 

carried out according to the scheme 70-80-70% of WHC for the 

period before budding, flowering and seeding respectively. Plaut 

and Grava [1]) propose that sunflower irrigation be managed by 

evaporation data from a free water surface (reported by a "Class A" 

evaporator), offsetting 80% of it. 

Sunflower irrigation has a large reserve for obtaining additional 

yield, which has been established through experiments in different 

parts of the country. The increase in irrigation is about 30-40% [6]. 

Critical to water stress is the period of 20 days before and 20 days 

after flowering [9]. 

The specialized scientific literature indicates the different depths at 

which the root system of sunflower plants penetrates and exhibits 

considerable activity. Plaut, Grava [1] found that after depletion of 

easily accessible moisture in shallow soil layers, sunflower absorbs 

all available moisture to a depth of up to 1.2 m, and according to 

[11], this depth is up to 3.1 m. [12] also consider that the root 

system of the sunflower reaches 2.5 m, but specify that the root 

mass, located in the 20-30 cm layer, has the highest absorption 

capacity for nutrients and water. In addition, the authors note that, 

after significant rainfall or after irrigation, many active roots are 

formed in the upper moist soil layer, through which the plants 

significantly improve their water and nutrition regime. This fact 

largely explains the good results obtained with sunflower irrigation. 

Table 1 presents summary data on the magnitude of sunflower 

production losses as a percentage of the yields obtained while 

maintaining optimal irrigation regimes. The data show that, in the 

critical phases, losses are not only the largest, but also the most 

variable. The reasons for this are - the time of irrigation cancellation 

during the critical period, the duration of the water deficit, the 

random nature of the rainfall. 

Studies on the significance of irrigation (one or two), carried out 

only in certain phases, have shown that it is determined by all the 

factors considered so far to produce yield under conditions of 

unstable moistening. For sunflowers, irrigation in the critical phase 

alone provides on average 79.0% of optimal yield, but ranges from 

47.0 to 98.0%. 

Data from experiments with canceled irrigation show that in the 

critical phase the value of losses is very large for the main irrigated 

crops up to one quarter of the production. 

Cancellation or holding off of the same irrigation does not lead to 

an equal decrease or increase in yield. Most often, irrigation in the 

critical phases alone is able to ensure the formation of 60-70% of 

the maximum yield obtained by optimally providing plants with 

water. 

The reduction of individual irrigation rates leads to a decrease in 

yields, which is not proportional to the reduced irrigation rate. The 

water deficit resulting from this has a different effect on the amount 

of yield depending on the type of crop, the phases in which the 

irrigation took place, the magnitude of the reduction of norms, and 

especially the amount and distribution of rainfall. 

It has been found that, with the irrigation technique used now, it is 

more economical to cancel irrigation than to reduce all irrigation 

rates, despite the fact that the latter leads in all cases to a lesser 

reduction in yield. 

Research to determine the impact of water scarcity on the quantity 

and quality of agricultural production in field crops continues with 

new varieties, lines and hybrids, with newly created dry forms. 

Studies have also taken into account the more frequent drought in 

the last decade - soil and atmospheric. 

To determine the right time for sunflower irrigation, experiments 

were conducted mainly in two directions - by performing the 

irrigation phases of growth and development and by maintaining a 

different pre-irrigation humidity. 

Sunflower is considered to be resistant to drought and high 

temperature due to its biology - the root system is characterized by 

high power and plasticity, penetrates to a depth of 200 cm and a 

width of up to 150 cm and has a high suction capacity. This allows 

it to better extract the moisture that is difficult to absorb, and its 

large branching in the plow layer is a prerequisite for better use of 
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nutrients and moisture in this horizon. The xerophytic structure of 

the leaves and the stem makes it easier for the crop to overcome soil 

and atmospheric drought. This good drought resistance makes it 

possible to grow it under irrigation conditions. Sunflower is 

susceptible to severe droughts, especially in the critical stages of 

development which leads to deterioration of quality and drastic 

decrease in yield, and in some years to non-formation of yields. 

In our country, a number of attempts to irrigate sunflower have 

shown its high responsiveness to a rich water and nutrition regime. 

As a result of irrigation, sunflower yields are 56 to 200 kg / dka 

higher than the yield of irrigated sunflower. Individual years range 

from 150 to 330 kg / dka and depend on the amount and distribution 

of rainfall during the growing season of the crop. On the irrigation 

carried out and the level of applied agricultural technology, which is 

a large reserve for receiving additional quantities of grain and oil. 

Figures 1 and 2 show the sunflower yields in areas where soil and 

climatic conditions are best suited for cultivation. The data show 

that the highest yields (maximum) under optimal irrigation were 

obtained in the Dobrich region - 400 kg / dka [5], for the Republic 

of Bulgaria and 300 kg / dka (Burgas) for the South Bulgaria. The 

increase in yield relative to non-irrigated sunflower is from 30 to 

40%. When implementing irrigation regime without a single 

watering, there is no drastic decrease in yield compared to yield 

under optimal irrigation, which can be applied under water deficit 

conditions. 

Experiments conducted with sunflower in Stara Zagora have shown 

that irrigation increases the yield in the years from 64.0 to 150.0 kg 

/ dka. As a result of irrigation, the yield has increased from 143.0 to 

162.0 kg / dka for grain and from 74.0 to 82.0 kg / dka for oil, while 

in sunflower growing under irrigation and fertilization conditions 

high yields are ensured - 432.0 kg / dka grain and 205.0 kg / dka oil 

(Karnobat), achieved by the implementation of 2-3 waterings made 

during the curing of the sunflower pies, the mass flowering and the 

beginning of the grain filling. 

Under rainfall conditions sunflower [5], according to for the field of 

Sofia, 450 - 500 kg / dka of grain was obtained with maintaining 

80% humidity. High yields from sunflower irrigation - from 367 to 

425 kg / dka are also established for the conditions of Dobrudza. 

Table 1: Criticality of phases, deadlines for submission of irrigation and loss of yields in percentages with cancellation of irrigation by 

phases of sunflower development on average in the country 

Main stages of 

development of 

culture 

Grading of the 

criticality of the 

water phases 

Possible timing of 

the watering at ten 

days a month 

Yields 

under 

optimal 

irrigation 

regime 

kg / dka 

Grain losses as a% of 

optimal yield at 

unsupplied irrigations 

at separate stages of 

development 

Provided yield in% 

of the optimal 

when watering only 

in certain stages of 

development 

Emergence - 

inflorescence 

formation 
3 II - III june 

250 - 350 

minimal 

inflorescence 

formation - 

flowering 
1 

III june - I  july 
3,5 – 34,3 

av. 16,5 

47,0 – 98,0 

av. 79,0 

– flowering -

seedgrowing
2 II – III july 

5,2 – 20,2 

av. 12,6 

57,0 – 92,0 

av. 77,0 

maturing 
4 - - - 

Figure 1. Sunflower yields (kg / dka) in areas with suitable soil and climatic growing conditions - Northern Bulgaria 
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Figure 2. Sunflower yields (kg / ha) in areas with suitable soil and climatic growing conditions - Southern Bulgaria 

The results of the studies conducted to determine the most 

appropriate time for sunflower irrigation show that the critical 

stages of irrigation are the onset of budding, growing of pies, mass 

flowering and grain filling. Depending on the amount and 

distribution of rainfall, it is usually necessary to make from 1 to 3 

watering’s. For a number of objective and subjective reasons, and 

mainly due to the lack of a single working methodology, the issue 

of optimal sunflower humidity is not sufficiently well understood 

from both a biological and economic point of view. This requires 

that the research work in this area should be continued mainly by 

bringing a system of ecological field experiments in a uniform 

methodology and under a single guidance in order to cover the most 

complete soil and climatic diversity of our country, [7,8]. 

In the future, based on multifactorial field trials and under a uniform 

methodology, studies to determine the optimal parameters for the 

influence of the water regime on the quantity and quality of yield of 

new sunflower hybrids should continue. 

Conclusions: 
The results of the studies conducted to determine the most 

appropriate time for sunflower irrigation show that the critical 

stages of irrigation are the onset of budding, growing of pies, mass 

flowering and grain filling. 

It has been found that, with the irrigation technique used now, it is 

more economical to cancel irrigation than to reduce all irrigation 

rates, despite the fact that the latter leads in all cases to a lesser 

reduction in yield. 
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