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Summary: In order to establish the irrigation regime of short-fruited cucumbers in open areas in the soil-meteorological conditions of the 

area of the village of Chelopechene - Sofia, researches were carried out in drip irrigation of cucumbers variety "Levina", testing different 

regimes - from full satisfaction of daily needs the culture from water to irrigation with reduction by 30% of the irrigation norm. A variant 

with a 30% increase in the irrigation rate was also tested. 

The obtained results show that the cultivation of short-fruited cucumbers for fresh consumption in open areas requires 15 waterings with an 

average irrigation rate of 18.3 mm, which is realized at different intervals depending on plant development and the stress of metrological 

factors and irrigation rate 280 mm. 

The realized irrigation regimes have influenced the formation of yields of short-fruited cucumbers. The yields during the three years of the 

experiment varied from 2368 to 5404 kg / dka, with the highest yields being obtained in the first and second years. Yields in the third year 

were lower by 30% as a result of adverse weather conditions, which led to a shortening of the growing season of the crop. 
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Introduction 

Climate change due to global warming has a significant impact on 

water resources, including groundwater and surface water (Ziad A. 

M. and S. A. Jamous, 2010). Drought periods vary in duration and 

time of onset. 

Under the new conditions of agricultural development, water 

appears as a limiting factor and becomes extremely important from 

an ecological and economic point of view. It is also a decisive 

factor for the manifestation of the maximum productive possibilities 

of agricultural crops with the optimal supply of plants with water. 

The saving of irrigation water can be achieved by using efficient 

methods, such as optimizing the parameters of the applied irrigation 

regime, and applying water-saving irrigation technologies. 

It has been experimentally found that vegetable crops, including 

cucumbers, respond very well to drip irrigation, both in terms of 

quantity and quality of production and in terms of irrigation water 

productivity. This is due to its relatively underdeveloped root 

system and the structure of its leaf apparatus with poorly developed 

cuticle (Shaban, N, et al., 2014). 

For their normal development and fruiting it is necessary for the soil 

moisture to be over 80% of WHC (Murtazov et al., 1975), as the 

best results in terms of water use by plants are obtained by drip 

irrigation, and the increase in yields reaches from 15% to 18% 

relative to sprinkling and gravity irrigation (Clark, 1979) 

In connection with the cultivation of vegetable crops in the Sofia 

region, the following more important conclusions can be made 

regarding its natural resources. 

The area is suitable for growing vegetable crops, as the temperature 

conditions meet their requirements. The duration of the period with 

stable retention of the average daily air temperatures above 100C is 

180 - 200 days. The temperature sum for this period is 3300 - 

35000С. This temperature amount is sufficient for the development 

of basic vegetable crops. (Hershkovich and Stefanov, 1982). 

 

The aim of the present study is to establish the irrigation regime and 

its influence on the yields of cucumbers grown on irrigated areas 

under drip irrigation. 

 

Material and method 

The studies for establishing the irrigation regime of short-selling 

cucumbers,  Levina variety grown in open areas under drip 

irrigation were conducted in the experimental field of the N. 

Pushkarov Institute in Chelopechene, Sofia region, Bulgaria. 

The following irrigation options were tested: 

Pre-irrigation humidity - 85% of WHC 

➢ 130% implementation of irrigation rate / variant M130 /; 

➢ 100% implementation of irrigation rate / variant M100 /; 

➢ 70% realization of the irrigation rate / variant M70 /; 

 

Irrigation rates are calculated by the formula: 

 
 

where: m is the magnitude of the irrigation rate, mm; 

α - the bulk density of the soil in gr / cm3; 

H - the depth of the active soil layer in m (in the experiment H = 0.5 

m); 

ППВ - the maximum field moisture content in% relative to the 

absolutely dry weight of the soil; 

δт пр. вл - the pre-irrigation soil moisture in% in relation to the 

absolutely dry weight of the soil; 

K - the coefficient of reduction of the irrigation rate, taking into 

account the area occupied by the plants in 1 da. In the experiment K 

= 0.67, i.e. 67% of the area is irrigated. 

In the case of drip irrigation, the amount of the entire irrigation rate 

is not given, as in the case of other watering methods. Reduction is 

required at the expense of the non-irrigated area. For this purpose, 

the formula of (Ferckman, Grazoli, 1980) was used, taking into 

account the planting scheme. After calculating the irrigation norm 

for variant M100, the norms of the other variants are established 

according to its size. 

The experiment was performed on leached cinnamon forest soil, 

which is characterized by the following water - physical properties: 

WHC - 20.2 relative to the absolute weight of the soil, bulk density 

at WHC 1.54 

 

Results 

The meteorological conditions under which the field experiments 

with the crop were carried out in relation to the amounts of 
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precipitation for the period April - September in the first two years 

are characterized in the multiannual period as humid with a security 

of 15.3% and 19.2%, and the third - as dry with a security of 84%. 

The period July - August for the first year has a security of 47.0% 

and is characterized as average. Despite the temporary drought in 

July, the year is characterized by good natural water supply, and the 

second year of experience during this period is dry with 67% 

security, which has necessitated the implementation of irrigation 

with a higher irrigation rate. For the third experimental year, this 

period was humid with a security of 15.3%. (Table 1) 

 

 

Table 1. Precipitation during the growing season of short-fruited cucumbers 

Periods  

 

Sum of precipitation, mm 

 

Security of the precipitation factor, % 

Years 1-st 2-nd 3-rd 1-st 2-nd 3-rd 

April - September 423  360 15,3 19,2 84,7 

Average multiannual  360  365    

July-August 100  132 38,0 67,0 15,3 

Average multiannual  107 107 107    

 

The results of the realized irrigations show that in order to maintain 

the soil moisture in the range between 85 - 100% of WHC in short-

fruited cucumbers, 15 irrigations with an average irrigation rate of 

18.3 mm and irrigation 280 mm were realized average for the study 

period. For the conditions of the Sofia field they have been realized 

for the period from the beginning of May to the end of July. in open 

areas. The longer growth period has led to a larger number of 

waterings. Unfavorable for the growth, development and fruiting of 

the crop in terms of weather conditions is the 3rd year, due to the 

dry and warm period in July. During this month, some of the plants 

withered, despite the planned and submitted waterings, which led to 

a shortening of the vegetation period of the crop, (Table 1). 

The different number of irrigations in the different years had an 

impact in the three groups of variants on the size of the irrigation 

norms, which vary by years from 12.4 to 24.8 mm, and the 

irrigation from 186 to 397 mm. (Table 2). 

The maximum irrigation norms in the individual years in the period 

of the greatest water consumption can be submitted every 3-4 days 

and satisfy the needs of the plants. At 1.5 atmospheres pressure they 

are realized in 2-3 hours. 

 

Table 2. Number of waterings, irrigation and irrigation norms of short-fruited cucumbers in open areas 

Years 1-st 2-nd 3-rd 1-st 2-nd 3-rd Number of 

waterings 

Irrigation 

rate,  mm 

Applied water, 

mm 

Variants number of waterings Irrigation rate, mm Average for the three years 

М130 15 16 15 23,9 24,8 22,8 15,3 23,8 366 

М100 15 16 15 18,4 19,0 17,6 15,3 18,3 280 

М70 15 16 15 12,9 13,3 12,4 15,3 12,8 196 

 

The realized irrigation regimes have influenced the formation of 

yields of short-fruited cucumbers. The yields in the individual years 

vary from 2368 to 5404 kg / dka, with the highest yields being 

obtained in the 1st and 2nd years. Yields in the 3rd decreased by 

30% as a result of adverse weather conditions, which led to a 

shortening of the growing season of the crop. 

 

 

 
Figure 1. Yield (Y), kg / dka of short-fruited cucumbers obtained in the experimental field Chelopechene, Sofia 
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Fig.2 Relative yield (RY,%) of short-fruited cucumbers obtained in the experimental field Chelopechene, Sofia 

 

The highest yield of short-fruited cucumbers grown under soil and 

meteorological conditions for the Sofia field in open areas is formed 

in the variant with 130% realization of the irrigation norm - 4978 kg 

/ dka, followed by the variant with 100% irrigation norm - 4152 kg/ 

dka on average. for the research period. The lowest yields were 

obtained in the variant with a 30% reduction of the rate –2789 kg / 

dka. The increase of the irrigation norm by 30% has led to an 

increase of the yields up to 15%, and with a decrease of the 

irrigation norm by 30%, the yield has decreased by 33%. (Fig.1 and 

fig.2) 

 

Conclusions 

When growing short-fruited cucumbers for fresh consumption in 

open areas (field production), 15 irrigations with an average 

irrigation rate of 18.3 mm are needed, which is realized at different 

intervals depending on the development of plants and the tension of 

meteorological factors and irrigation. norm 280 mm. 

The highest yield of short-fruited cucumbers grown under soil 

meteorological conditions for the Sofia field in open areas is formed 

in the variant with 130% realization of the irrigation rate - 4978 kg / 

dka followed by the variant with 100% irrigation rate - 4152 kg / 

dka on average for the period of research. 

The increase of the irrigation rate by 30% has led to an increase of 

the yields to 15%, and with a decrease of the irrigation rate by 30%, 

the yield is lower by 33%. 
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