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Assessment of Actual Water Requirements in Greenhouse Cultivation for
Water Allocation Prioritization

Abstract

Accurate allocation of water to agricultural crops not only has a significant impact on crop productivity and
quality but also plays a key role in water conservation and resource management. In this research, the water
consumption of three greenhouse crops tomato, sweet pepper, and eggplant was investigated under
greenhouse conditions in the agricultural-industrial complex of Mogan. For each crop, five lysimeters were
used, making a total of fifteen, and the cultivation began in mid-December 2024. To measure and monitor
soil moisture throughout the growing season, four Capacitive 1.2 sensors (installed at depths of 5, 15, 25,
and 35 cm) were placed in each lysimeter, and irrigation, fertilization, ventilation, and other management
practices were carried out exactly according to the existing greenhouse schedule. The water balance
equation within the lysimeters was employed to determine the actual water requirements of the crops. In
addition to greenhouse cultivation and monitoring, meteorological data were obtained from the Pars Abad
synoptic station, and crop evapotranspiration values for tomato, sweet pepper, and eggplant were computed
using the FAO56 method in Cropwat 8.0 software. The results indicated that the total amount of net water
consumed during the plant growth period under greenhouse conditions was 265.86, 245, and 231.1 mm for
tomato, sweet pepper, and eggplant, respectively, while under field conditions, these values were estimated
at 472.7, 411.6, and 428.5 mm. The net irrigation water depth including leaching water for tomato, sweet
pepper, and eggplant under greenhouse conditions was calculated as 4383, 4038, and 3809 m?3/ha, and under
field conditions as 7792, 6785, and 7064 m3/ha, respectively. This shows that water consumption under
greenhouse conditions was 43.75%, 40.48%, and 46.07% lower than in field conditions. The EC of the
irrigation water was 1.16 dS/m, and the EC of saturated soil extract in the 0—20 cm and 20—40 cm depths
before the experiment was 1.4 and 2.5 dS/m, respectively. At the end of the experiment, the EC of the
drainage water beneath the tomato, sweet pepper, and eggplant lysimeters was measured at 12.82, 15.56,
and 15.95 dS/m, indicating significant salt accumulation in the root zone and soil salinization. It can
therefore be concluded that greenhouse cultivation of these crops is recommended, provided that soil
salinity is effectively managed.

Keywords: Evapotranspiration, Soil water balance, Soil moisture sensor, Soil salinity, Leaching



