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ABSTRACT

Soil salinity, a major constraint on rice production worldwide, is often quantified by electrical
conductivity. This study investigated the performance of the AquaCrop model to simulate rice yield under
varying salinity levels in a controlled pot experiment conducted in an experimental greenhouse at
Kasetsart University, Nakhon Pathom, Thailand, from October 5, 2023, to January 20, 2024. Rice plants
were grown in 28x28x35 cm pots filled with 20 cm of soil and subjected to four salinity treatments: no
salt (NaCl), 50 g NaCl, 100 g NaCl, and 150 g NaCl. Each treatment had five replicates. The AquaCrop
model was run using observed climate data (temperature, solar radiation, wind speed, humidity), soil
properties, crop parameters, and irrigation management practices. Experimental results revealed a
negative impact of salinity on both above-ground biomass and dry grain yield. AquaCrop simulations
realistically captured the trend of decreasing biomass and yield with increasing salinity. While the model
acceptably estimated above-ground biomass, it slightly overestimated dry grain yield compared to
observed values. This study highlights AquaCrop's potential as a tool for simulating rice response to
salinity stress. Further refinement of model parameters and enhanced capabilities to simulate plant

responses to salinity in greater detail could further improve model performance.
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Figure 1 Rice salinity experiment setup: (A) weather station, (B) mid-season plants, (C) harvested grain

and other plant components, (D) late-season plants.
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Figure 2 Daily meteorological data (October 2023—January 2024) from the rice growing season. Data
included maximum and minimum temperature (°C), relative humidity (%), and solar radiation

(W/mz). Rainfall and wind speed data were negligible under greenhouse shade (not shown).
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Figure 3 AquaCrop simulation (T1) shows changes in transpiration (Tr, mm/day), canopy cover (CC, %),

soil water (Dr, mm), and final biomass/yield (ton/ha) during the rice growing season. Average

stress levels are indicated.
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Table 1 Effect of Salinity Treatment on Above-ground Biomass and Dry Grain Yield of RD41 Rice

(Mean £ Standard Error)

Treatment Biomass (g/pot) Yield (g/pot)
T1 123.86+2.09 34.11+2.56
T2 55.65+3.68 11.60+4.06
T3 69.02 +3.74 12.70+1.55
T4 61.96 +8.27 9.17+2.21

Note: T1: Control, no added salinity; T2: 50 g/pot NaCl; T3: 100 g/pot NaCl; T4: 150 g/pot NaCl.

Table 2 Above-ground biomass of RD41 rice under varying salinity treatments in experiment and

AquaCrop simulation.

Biomass (ton/ha)

Treatment Diff.
Experiment Simulation
T1 15.80 13.55 -14.2%
T2 7.10 7.15 0.7%
T3 8.80 7.06 -19.8%
T4 7.90 7.09 -10.2%

Table 3 Dry-grain yield of RD41 rice under varying salinity treatments in experiment and AquaCrop

simulation.
Yield (ton/ha)
Treatment Diff.
Experiment Simulation
T 435 5.83 34.0%
T2 1.48 3.07 107.4%
T3 1.62 3.03 87.0%
T4 1.17 3.05 160.7%
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