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Abstract 

 

Tomatoes cultivated in polytunnels require frequent irrigation due to high evapotranspiration rates and intensive 
production. When surface water from rivers or lakes is used, its elevated mineral content can gradually lead to soil 
salinization and structural alterations. The accumulation of salts in the root zone negatively affects tomato growth and 
yield, mainly by reducing water uptake and causing nutrient imbalances. This study investigates salt accumulation in 
the soil over the course of one growing season in a polytunnel located in Iași County, Romania. Soil samples collected 
before and after the season confirmed a progressive buildup of salts, highlighting the long-term risks associated with the 
repeated use of mineral-rich surface water in protected tomato cultivation systems. Every two weeks, analyses of 
irrigation water samples revealed carbonate concentrations ranging from 0.4 to 0.8 me/L, with maximum values of 2.85 
me/L, and bicarbonate concentrations between 2.34 and 5.81 me/L. The results suggest that even within a single 
cultivation cycle, measurable salinization can occur, potentially predisposing soils to degradation over time. 
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The cultivation of tomatoes in polytunnels is 

an increasingly widespread agricultural practice in 

Romania, due to the advantages related to 
protection against adverse climatic factors and the 

extension of the growing season. However, the 

frequent use of irrigation water with high mineral 
content, often from surface water sources, can lead 

to the accumulation of salts in the soil and 

structural changes, negatively affecting crop 

growth and yield. Studies have shown that high 
soil salinity negatively influences tomato growth 

by reducing water uptake and causing nutrient 

imbalances (Roșca et al, 2023; Karaca et al, 2022). 
In soil, salts gradually accumulate through 

repeated application of mineral-rich irrigation 

water, and their movement depends on soil texture, 
structure, and the irrigation regime. Consequently, 

salts can migrate to deeper layers, affecting the 

root zones and reducing nutrient uptake efficiency 

(Jiang et al., 2025; Cantore et al., 2012; Razi & 
Khadhir, 2021). 

Over time, excessive salt accumulation can 

lead to increased soil electrical conductivity and 
osmotic stress in plants, precipitation of calcium 

and magnesium carbonates that can alter soil 

structure, as well as variations in soil pH. These 

changes may cause structural degradation of the 
soil, reducing its capacity to support optimal plant 

development (Yan et al, 2024; Furdi et al, 2013). 

In this context, the present study aims to 

investigate salt accumulation in the soil over a 

growing season in a polytunnel located in Iași 
County, Romania. By monitoring irrigation water 

weekly and analyzing soil samples collected at 

different depths, the study seeks to highlight the 
long-term risks associated with the repeated use of 

mineral-rich water for irrigating tomatoes in 

protected systems. 

 
MATERIAL AND METHOD 

 

The experiment was carried out in a 600 m² 
polytunnel located in Iași County, cultivated with 
tomato, grown in a single cropping cycle The crop 
was established in March 2024, and harvesting 
was carried out from June 10 to October 22, 2024. 
Fertilization was applied at a rate of 60 tons/ha of 
fermented manure and incorporated into the soil 
prior to mulching. Soil beds were then covered with 
polyethylene film, and drip irrigation was applied. 
Irrigation water originated from the Jijia River and 
was collected directly from the drip irrigation tapes 
inside the polytunnel. 

The applied irrigation regime provided a 
weekly water volume of 8–12 m³, depending on the 
developmental stage of the plants. 

Soil sampling was performed before 
irrigation at four depths, taken at 10 cm intervals 
depth. The soil was analyzed for carbonate, 
bicarbonate, and TDS, as well as for organic 
matter, phosphorus (P), and potassium (K), with P 


