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Summary Evapotranspiration of strawberry, remontant variety "Polka" (field production) was established in a three-year field experiment 

(2011-2013) drip irrigation on leached cinnamon forest soil in the area of the village of Chelopechene, Sofia region. Various irrigation 

regimes have been tested - from full satisfaction of the daily needs of the crop from water to irrigation with reduced by 20% and 40% 

irrigation rates. 

On average for the research period the size of the total evapotranspiration for the vegetation period of strawberry is 240 mm, as its main 

part is formed by the irrigation norm - 58%, and the rest of the precipitation - 42%. The average daily values vary by ten days, with the 

highest values reaching the first and second ten days of June (harvest period). Values of the biophysical coefficient Z necessary for 

determining the design irrigation regime and forecasting the time for irrigation of the crop have been determined. 

 

Introduction 

Evapotranspiration (ET) of any agricultural crop (including that of 

strawberries) is a major cost element in the water balance of the 

active soil layer and is one of the main factors determining the 

parameters of the irrigation regime. The intensity of ET directly 

affects the duration of the irrigation period, and hence the number 

of irrigations and the size of the irrigation rate. 

For the conditions of our country the total evapotranspiration (ET) 

of strawberries during the growing season is 750 -810mm for areas 

with lower altitude, while for the foothills it is 10-15% lower, as the 

requirements of plants during the growing season to water are 

different. They are the most demanding in fruit ripening and 

ripening (2). The results of research conducted in the conditions of 

our country prove that it is reasonable and correct to calculate 

evapotranspiration by a formula based on the sum of the average 

daily air temperature. (2.4) 

The aim of the study is to determine the amount of 

evapotranspiration of strawberries grown under drip irrigation on 

cinnamon forest soil (leached) in Sofia field. 

 

Research methodology 

To establish the evapotranspiration of strawberries variety 

"Polka" in the period 2011-2013, a field experiment was conducted 

on an experimental field of ISSAPP "N. Pushkarov" Chelopechene, 

Sofia 

The following variants of irrigation at pre-flood humidity 

were tested - 85% of Field Capacity: 

1. 100% realization of the irrigation rate; 

2. 80% realization of the irrigation rate; 

3. 60% realization of the irrigation rate. 

The experimental determination of the evapotranspiration 

of strawberries for the growing season was made on the basis of 

data on the dynamics of soil moisture during the growing season 

and irrigation for option 1 for soil layer 0-50 cm depth at which 

layer is more than 85% of the main root system of strawberries, by 

the method of water balance was established evapotranspiration of 

strawberries for the first "productive" growing season, ie. , April - 

June. 

The water balance calculations were performed according 

to the formula: 

ЕТ = Wнач. – Wкр. + m  ,                                          (1) 

 where: ET is evapotranspiration, mm; 

Wнач. – the water reserve in the layer 0-50 cm at the 

beginning of the period for which the ET is calculated, 

mm;  

Wкр. –the water supply in the layer 0-50 cm at the end 

of the period in mm; 

m – irrigation rate in mm / m2. 

  From the data for the evapotranspiration of the culture 

(strawberries) the daily values of the biophysical coefficient Z (1) 

are calculated according to the following formula:  

ET=Z.∑ t
, 

Z=ET
∑ t                                        (2) 

where ET is evapotranspiration, mm; 

∑ t
 – the ten-day sum of the average daily air 

temperatures in ° C;   

 Z – the biophysical coefficient, which is determined for 

each crop separately depending on the final temperature 

sum of the period. 

 

 

Results and discussions 

Evapotranspiration of the crop varies by year and depends on 

weather conditions. It reached its highest values in 2013 - 265 mm, 

and in the other two years the values are close to 192 mm for 2011 

and 247 mm for 2012. This is due to the close meteorological 

conditions of the years (Table 1). On average for the research period 

the size of the total ET for the vegetation period of strawberries is 

240 mm (Table 1). 

In order to properly meet the needs of plants for water, it is 

necessary to establish the course of the dynamics of 

evapotranspiration by ten days and the average for the study period. 

Practical value related to the forecast has the option with the 

submitted optimal irrigation rate. June, (Fig. 1). 

On average for the experimental years, the average daily values 

of evapotranspiration vary from 1.6 to 4.8 mm, and in the initial 

phase of the development of the culture values are lower due to the 

smaller size of plants that consume insignificant amounts of water 

and the lower evaporative capacity of the atmosphere. 

When optimizing the soil moisture, the water consumption of 

the strawberry increases, as the degree of increase depends on the 

climatic situation during the experimental year and the number of 

realized irrigations. With the entry of strawberries in the phase of 

intensive growth, which begins in May, there is a more intense 

increase in ET, and by the second and third decade of May it 

reaches 3.5 - 4.5 mm on average for the study period. The 

maximum daily averages of evapotranspiration are associated with 

the period of ripening, fruit picking, which coincides with a period 

of high evaporation capacity of the atmosphere. This period covers 

June. The maximum of ET is in the first ten days of June. In the 

individual years it varies from 4.5 to 4.8 mm (Table 1 and Fig. 2). 

The changes in the average daily values of evapotranspiration 

during the growing period follow the development of the culture 

and the changes of the meteorological factors. 

The calculated daily values of the biophysical coefficient Z 

based on experimental determination of evapotranspiration and the 

daily sums of the average daily air temperature calculated by the 

formula of [2] are presented in (Table 1 and Fig. 3). Changes in the 

values of this coefficient follow the changes in evapotranspiration 

during the growing season of the crop and reflect the specifics of 

water consumption depending on the biological requirements of the 

crop, phase of development, manifestations of meteorological 

factors. of the project irrigation regime and forecasting the time for 

irrigation of the crop. 

On the average for the experimental period, the values of the 

biophysical coefficient Z of the crop vary from 0.14 to 0.29, being 
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the lowest at the beginning of the vegetation and the highest during 

the formation and ripening of the fruits. These results provide a real 

opportunity to develop the design and operational irrigation regime 

of strawberry plantations in conditions of water deficit, using the 

bioclimatic method. 

 

 

 

Table 1 Evapotranspiration of strawberries during the growing season 

 

 

 

Months 

 

/Evapotranspiration, mm/day biological coef 

ten day 

periods 

 

2011 2012 2013 Average for 

the period 

average for the 

period 

Average daily 

mm/day 

Average daily 

mm/day 

Average daily 

mm/day 

Average daily 

mm/day 

 ten days periods 

 

April 

2 1,5 1,8 1,5 1,6 0,14 

3 1,7 2,1 2,0 1,9 0,16 

 

May 

1 2,3 2,8 3,1 2,7 0,18 

2 2,8 3,5 4,2 3,5 0,23 

3 3,4 4,2 5,5 4,5 0,29 

 

June 

1 4,1 4,8 5,5 4,8 0,25 

2 4,6 5,1 4,2 4,6 0,23 

ЕТ total for growing 

season 

192 246 265 240 average 

0,21 
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Fig. 1. Average daily evapotranspiration by years 
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Figure 2. Average daily evapotranspiration average for 2011-2013 
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Fig.3 Values of the biophysical coefficient Z on average for the period 2011-2013 

 

Table 2 Total evapotranspiration and forming elements of strawberries (field production) (2011-2013)  

years  Total evapotranspiration, 

mm 

forming elements of evapotranspiration 

irrigation rate,  % of ЕТ rainfall              

  % of ЕТ 

2011 192 79 21 

2012 246 49 51 

2013 265 54 46 

Average(20112013

) 

240 58 42 

 

The percentage of the forming elements of ET varies from 

year to year and depends on meteorological factors. The largest 

share in the formation of ET is occupied by the irrigation norm in 

2011 (dry), as its percentage share reaches 79%, and in the 

remaining 21%, precipitation participates. (Table 2) 

 

Conclusions 

On average for the research period, the size of the total 

evapotranspiration for the vegetation period of strawberries is 240 

mm, as the main part is formed by the irrigation norm - 58%, and 

the rest of the precipitation - 42%. 

The established average daily values of evapotranspiration 

in the individual years vary from 1.5 to 5.5 mm and reach maximum 

values in the first ten days of June (ripening period, fruit picking). 

The course of the changes of the average daily values of 

evapotranspiration during the vegetation period follows the 

development of the culture and the changes of the meteorological 

factors. 

The determined values of the biophysical coefficient Z 

represent an objective basis for determining the design irrigation 

regime and forecasting the time for irrigation of the crop. 

 

 

References 
  1.,Y., H.Hristov, Iv.Zonev, 1962. Design irrigation 

scheduling for agricultural crops.Ppoc.-IHM,3, p.5-56, (Bg). 

 2.Zahariev,T., 1985. On Methods and Formulas for 

Determining the Evapotranspiration of Agricultural Cultures, in 

Support of Technical Progress in Water Management, vol. 2, p.3-

10, (Bg). 

 3.Ivanov,Al.,1998, Studies on irrigation of strawberry, 

raspberry and blackcurrant by dropping, Habilitation work, 

Kostinbrod,p.51,(Bg). 

 4. Sp.,1991,Participates in the groundwater in the 

eutonpression of agricultural crops., Dissertation, p.134, (Bg). 

 

INTERNATIONAL SCIENTIFIC JOURNAL "MECHANIZATION IN AGRICULTURE & CONSERVING OF THE RESOURCES" WEB ISSN 2603-3712; PRINT ISSN 2603-3704

37 YEAR LXVIII, ISSUE 1, P.P. 35-37 (2022)


	4_Filimonov_AM
	18_Janutiene_mtm22
	07 Marko Lucic
	41_Konomi
	51_Mihov
	32_Komoni
	52_Mihov
	50_Mihov



