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Summary: To establish the influence of the irrigation regime on the quantity and quality of tomatoes grown in plastic unheated greenhouses, 

research was conducted in the experimental field of the Pushkarov Institute in Chelopechene, Sofia. Different irrigation regimes have been 

tested, keeping from fully satisfying the needs of the crop from water to irrigation with a 20% reduction and a 20% increase in irrigation 

norms. The control variant is irrigated at 100% realization of the irrigation norm, calculated by (E0) evaporation from a free water surface 

by an evaporator class "A". 

It has been established that the reduction of the irrigation norm due to the limited water supply leads to a corresponding reduction of the 

yield, which is not proportional to the reduction of the irrigation norm. 

The quality of the obtained production - tomatoes determined by the content of dry matter, vitamin "C" and total sugars deteriorates with 

increasing amount of irrigation rate. 
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Introduction 
In an area of non-traditional cultivation of vegetable crops in 

unheated plastic greenhouses, such as Sofia, research on irrigation 

regimes remains relevant given the changes in climatic factors. The 

existing shortage of irrigation water and the rising cost of water 

irrigation technology in which water is used more efficiently. Its 

application in cultivation facilities, in which the values of the 

climatic factors change, requires the establishment of the values of 

the elements of the irrigation regime of the cultivated crops. 

Studies of [1,8] prove that irrigation, as an element of agricultural 

technology has a significant impact on yields and quality of 

vegetable products. According to [8], increasing the size of the 

irrigation rate adversely affects the quality of yields. In their studies 

of [3,7] they prove that insufficient as well as excess irrigation leads 

to a reduction in yield and a decrease in the quality of production. 

 For their normal development and fruiting it is necessary for the 

soil moisture to be over 85% of the field capacity [6,9]. The best 

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

irrigation. This method fully meets the requirements for sustainable 

agriculture and organic fruit production, incl. ensures high yields 

and product quality and reduces unwanted side effects, [2]. 

 

The aim of the study is to establish the influence of the 

irrigation regime on the quantity and quality of the yield from 

tomatoes grown in plastic unheated greenhouses under drip 

irrigation. 

 

Material and method 
The studies for establishing the influence of the irrigation 

regime on the yields and the quality of the yield of tomatoes grown 

in plastic greenhouses were conducted in the period 1988-1990 in 

the experimental field of the Pushkarov Institute in Chelopechene, 

Sofia region. 

The following irrigation options were tested: 

Pre-irrigation humidity - 85% of field capacity 

 120% realization of the water application rate / option 1 /; 

 100% realization of the water application rate/ option 2 /; 

 80% realization of the water application rate/ option 3 /; 

 100% E0 realization of the water application rate by 

evaporator class “A” / variant 4/. 

 

The irrigation rate for evaporator class "A" is calculated by the 

formula: 

iKEm .0  

 

where: m is the magnitude of the water application rate in mm; 

E0 - evaporation by evaporator class "A" in mm; 

Ki - biological coefficient of the culture (in the experiment Ki = l, 

32). 

 

The water application rates for the other variants are calculated 

according to the formula: 

    

   КвлпрППВaHm T .....10          

  

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, m (in the experiment H = 0.5 

m); 

Field capacity - maximum field moisture content in% relative to the 

absolutely dry weight of the soil; 

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

absolutely dry weight of the soil; 

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

account the area occupied by the plants in 1 dka, in the experiment 

K = 0.67%, ie 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 irrigation 

methods. Reduction is required at the expense of the non-irrigated 

area. For this purpose, the formula of [5] was used, taking into 

account the planting scheme. After calculating the irrigation rate for 

option 2, the norms of the other options are established according to 

its size. 

The experiment was performed on leached cinnamon 

forest soil, which is characterized by the following water-physical 

properties: field capacity - 20.2 relative to the absolute weight of the 

soil, bulk density at field capacity 1.54 g / cm3 and permanent 

wilting point 10.38%, compared the weight of absolutely dry soil 

 

Results and discussion 
The results obtained from the experimental years are one-

way, as the experiment was performed under controlled conditions, 

and the experimental years have similar meteorological conditions. 

The data from the realized irrigations show that in order to 

maintain the soil moisture in the range between 85 - 100% of field 

capacity in large-fruited tomatoes 33 irrigations with an water 

application rate of 16.3 mm were realized, and in small-fruited 23 

irrigations with an water application rate of 16.0 mm on average. 

for the research period, (Table 1). 

The maximum irrigation norms in the period of the 

greatest water consumption can be given in 3 - 4 days and to satisfy 

the needs of the plants. At 1.5 atmospheres pressure they are 

realized in 2-3 hours. 

The established irrigation norms can be used for the 

design of the irrigation network, and the irrigation norms for 

compiling the general water balance in the greenhouses.  
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Table 1. Irrigation regime and yields of tomatoes on average for the period of study of the experimental field Chelopechene, Sofia 

 

Variants  Tomatos variety "Carmelo" Tomatos variety "Balka" 

N m M Y R% N m M Y R% 

120% М 33 19.8 653 12112 104 23 19.3 444 8971 108 

100% М 33 16.3 537 11590 100 23 16.1 370 8289 100 

80%  М 33 13.2 435 10535 91 23 12,9 297 7934 96 

100% М 

evaporator 

Class "A" 

 

33 

 

16.0 

 

528 

 

11038 

 

97 

               

23 

     

15,9 

 

366 

 

7901 

 

95 

 

N - number of waterings; m- water application rate, mm; M - irrigation rate, mm; Y - total yield, kg / dka; R– relative 

yield,%. 

 

The highest yield of tomatoes grown under soil and 

meteorological conditions for the Sofia field is formed in the variant 

with 120% realization of the Water application rate  12112 kg / dka. 

The variant with 100% Water application rate follows - 11590 kg / 

dka on average for the research period. The yields in the variant 

irrigated by evaporator class &quot;A&quot; are close to the yields 

obtained in the variant with 100% realization of the Water 

application rate . The increase of the Water application rate  by 20% 

has led to a slight increase of the yields to 4%, and with the 

decrease of the Water application rate by 20%, the yield has 

decreased by 10% (Table 1, Fig. 1). 

Studies in small-fruited tomatoes variety 

&quot;Balka&quot; show that the highest yields were also obtained 

in the variant with 120% realization of the Water application rate  

8971 kg / dka, followed by the variant with 100% Water application 

rate  8285 kg / dka, on average for the period of research. The yields 

in the variant irrigated by evaporator class &quot;A&quot; are close 

to the yields obtained in the variant with 100% realization of the 

Water application rate . The increase of the Water application rate  

by 20% has led to increase of the yields up to 8%. 20%, the yield 

decreased by 5% (Table 1, Fig. 1). 

The results obtained for both varieties of tomatoes show 

that the reduction of the irrigation rate due to the limited water 

supply leads to a corresponding reduction of the possible maximum 

yield, but not proportionally. In all cases, the reduction in the yield 

of tomatoes grown in unheated plastic greenhouses is not adequate 

to the reduction in the irrigation rate (Table 1). 

In general, the implemented irrigation regimes have 

influenced both the size and the quality indicators of tomato yield. 

The obtained results show that the higher water 

application rates create favorable conditions for the formation of 

high yields, but with a lower dry matter content. Their influence on 

the content of vitamin "C" and total sugars is similar, ie. the 

maintenance of high soil moisture leads to a decrease in the quality 

of the production, (Table 2, Table 3).            

 
Fig.1 Yield of tomatoes kg / dka:1 - tomatoes variety "Balka"; 2- tomatoes variety "Carmelo". 

 

Table 2: Influence of the irrigation regime on the quality of the production of large-fruited tomatoes on average for the research period 

Variants Quality of Carmelo variety tomato fruit 

Absolute dry matter (%) Vitamin C (mg%) Total sugars (%) 

120%М 5,28 13.88 4.56 

100%М 5.54 15.50 5.01 

80%М 5.94 16.90 5.36 

100%М 

 Evaporator class”А” 
5.34 15.22 5.06 

 

Table  3: Influence of the irrigation regime on the quality of the production of small-fruited tomatoes on average for the research period 

variants 

Quality of Balka variety tomato fruit  

Absolute dry matter (%) 
Vitamin „С“ 

(mg %) 
Total sugars (%) 

120%М 13,7 13,7 % 

100%М 15,0 15,0 4,3 

80%М 16,0 16,0 4,8 

100%М 

 Evaporator class ”А” 
15,3 15.22 5,3 
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Conclusions from the study 
 

It has been established that in order to obtain optimal 

yields of high quality for both varieties of tomatoes, it is 

recommended to maintain the soil moisture at 85 - 90% of the field 

capacity. 

From the realized irrigation regimes the highest yield in 

both varieties of tomatoes, grown under soil meteorological 

conditions for the Sofia field is formed in the variant with 120% 

realization of the irrigation rate 12112 kg / dka (large-fruited) and 

8971 kg / dka (small-fruited), followed from the variant with 100% 

irrigation rate 11590 kg / dka and 7934 kg / dka on average for the 

research period. However, the quality of the yield, expressed in 

terms of dry matter content, vitamin C and total sugars, deteriorates 

with increase in the irrigation rate. 

It has been established that the reduction of the irrigation 

norm leads to a corresponding reduction of the yields. The reported 

decrease in yield for both varieties of tomatoes is not proportional 

to the decrease in the irrigation norm.  
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