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Grapevine seasonal water requirements and hydromodule of a drip irrigation system 
were evaluated for different regions of Serbia. 
The observations were used to calculate referent evapotranspiration, effective 
precipitation and grapevine evapotranspiration.  
Water deficit during the vegetation (March-September) were estimated as a difference 
between the sum of the grapevine evapotranspiration and effective precipitation. 
The largest water deficit occurs in July, which is the month of peak water consumption. 
The average seasonal water deficit for the grapevine is about 138 mm.  
Hydromodule of a drip irrigation system in the month of the greatest water needs (July) is 
in average 0.45 l∙s-1∙ha-1.  

Abstract 

Reference evapotranspiration, effective precipitation, crop evapotranspiration, seasonal 
water deficit and hydromodule of an irrigation system  were calculated based on a series of 
meteorological data from the previous twenty years obtained from meteorological stations 
of 14 Districts belonging to the studied regions using the FAO methodology (FAO Irrigation 
and Drainage Paper No.56). 

Materials and methods 

Table 1. Administrative districts and location of meteorological stations that were used in the research. 

Region District Station Latitude Altitude m a.s.l. 

Belgrade  City of Belgrade Sopot 44° 31’ N 214 

Eastern and 

Southern Serbia 

Podunavski  

Smederevo 

Smederevska 

Palanka 
44° 22’ N 121 

Braničevski Veliko Gradište 44° 45’ N 80 

Borski Negotin 44° 14’ N 42 

Zaječarski Zaječar 43° 53’ N 144 

Nišavski Niš 43° 20’ N 202 

Pirotski Dimotrovgrad 43° 01’ N 448 

Toplički Kuršumlija 43° 08’ N 384 

Jablanički Leskovac 42° 59’ N 231 

Pčinjski Vranje 42° 33’ N 433 

Šumadija and 

Central Serbia 

Šumadijski Kragujevac 44° 02’ N 185 

Pomoravski Ćuprija 43° 56’ N 123 

Raški Kraljevo 43° 43’ N 219 

Rasinski Kruševac 43° 34’ N 163 

Results and discussion 

Water consumption for the evapotranspiration process ranges from 488 mm·m-2 in Raški 
district to 528 mm·m-2 in Jablanički district (511 mm·m-2 is a mean value across the 
administrative districts). Values of effective precipitation vary from 320 mm (Pčinjski 
district) to 452 mm (Raški district), with an average of 373 mm in all districts.  

Seasonal water consumption of grapevine for the evapotranspiration processes, effective 
precipitation, water deficit, and hydromodule of the irrigation system in July are presented 
in Table 2. 

The water deficit is the largest in the Sothern Serbia region (Pčinjski district) with a value 
of 192 mm, and the lowest in Raški district (35 mm).  
Hydromodule in July, a month of peak consumption, is the bases of which the future 
irrigation system would be designed. Its value ranges from 0.36 l∙s-1∙ha-1 (Raški district) to 
0.54 l∙s-1∙ha-1 (Pčinjski districts), and the mean across all districts is 0.45 l∙s-1∙ha-1.  

Administrative 

district 

ΣETc ΣPe ΣIn qs ΣIn July 

(mm·m-2) (mm·m-2) (mm·m-2) (l∙s-1∙ha-1) (mm·m-2) 

Beograd 491.6 399.8 91.8 0.46 67.9 

Podunavski 510.7 390.8 119.9 0.43 63.5 

Braničevski 510.0 387.9 122.1 0.38 56.6 

Borski 507.6 338.2 169.4 0.47 69.3 

Zaječarski 525.8 335.4 190.5 0.45 70.3* 

Nišavski 522.1 337.8 184.3 0.52 77.9 

Pirotski 506.1 381.0 125.1 0.45 67.5 

Toplički 506.6 377.0 129.6 0.39 58.9* 

Jablanički 527.6 352.4 175.2 0.53 78.6 

Pčinjski 513.3 320.9 192.4 0.54 80.5 

Šumadijski 502.3 383.2 119.1 0.43 64.0 

Pomoravski 524.3 385.6 138.7 0.46 69.2 

Raški 488.1 452.7 35.4 0.36 52.8 

Rasinski 512.1 375.2 136.9 0.46 69.1 

Average 510.6 372.7 137.9 0.45 67.6 
* The largest deficit in August 

Figures 1 i 2 show a spatial representation of the hydromodule values and the grapevine 
deficit in the studied administrative districts of Serbia. 

Fig. 1. Hidromodule of drip irrigation system 
for grapewine  

Fig. 2. Grapevine water deficit in the period 
of peak consumption (July)  

Conclusions 
In viticulture, the maximum income is not necessarily related to the maximum yields, but 
rather to finding and maintaining the balance between yields and its quality. 
Irrigation affects the water use efficiency, improves morphological and physiological 
characteristics of plants and the quality of grapes. However, this is not always achieved by a 
full irrigation regime, but more often by applying a regime of the regulated deficit 
irrigation. The application of deficit irrigation has become widespread in viticulture, as an 
adaptation measure designed to save water and improve yields quality.  
Still, it is important to estimate the adequate irrigation timing. Proper management of the 
grapevine irrigation regime can be achieved only by good knowledge of seasonal sensitivity 
to water stress, as well as by monitoring the physiological properties of the plant.  
The results of this research present the grapevine water requirements during the 
vegetation season and could be useful to the producers to achieve the best quality yields 
by using the good agronomic practice.  

Meteorological observations were analyzed at fourteen meteorological stations of the 
Republic Hydrometeorological Service of Serbia for the last 20 years (2000-2019). 

Table 2. Seasonal evapotranspiration of grapevine (ΣETc), effective precipitation (ΣPe), seasonal water 
deficit (ΣIn), water deficit in July (ΣIn July), and hydromodule of the drip irrigation system (qs July). 
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