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Abstract

The present study aimed to analyze the sensitivity of Aquacrop model in Sistal
and Baluchestan province.lIn this study, bell pepper plants were cultivated unde
drip irrigation in a split plot design with three replications. The treatments studiec
included the amount of irrigation water (11: 60, 12: 80 and 13: 100% of the soil*
agricultural capacity) and 3 levels of irrigation water salinity (S1, S2, S3
respectively equivalent to 1, 3 and 5 dS/m). Subsequently, the sensitivity of thi:
plant model to changes in plant growth parameters including normalized wate
productivity (WP*), maximum plant transpiration coefficient (KCTrx), initia
vegetation cover (CCO), vegetation growth coefficient (CGC), vegetatior
reduction coefficient (CDC) and harvest index (HI) was evaluated using the Beve!
(1979) method. The results showed that the Aquacrop model had the highes
sensitivity to changes in the vegetation reduction coefficient, vegetation growtl
coefficient, and normalized water productivity. It also had the lowest sensitivity t
the harvest index parameter. The average sensitivity coefficient was obtained fo
normalized water productivity (0.38), maximum plant transpiration coefficien
(0.29), initial vegetation (0.31), vegetation growth coefficient (0.43), vegetatiot
reduction coefficient (-0.6), and harvest index (0.12). Changes in bell pepper yiel(
were inverse to the values of the vegetation reduction coefficient and direct to th
values of other plant parameters. The results of model calibration and validatiot
indicated the appropriate accuracy and efficiency of the model in simulating th
yield and water use efficiency of bell pepper under salinity stress and water defici
conditions.
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1. Introduction

Today, plant models are considered a suitable tool for simulating agricultural parameters. Given the
existence of environmental stresses in each region, plant models must be evaluated and validated.
Sensitivity analysis is considered an essential step before evaluating the Aquacrop model, which has a
great effect on improving the speed and accuracy of the calibration and validation stages. Therefore,
finding sensitive and insensitive parameters at this stage is of great importance for crop plants.

2. Materials and Methods

The present study aimed to analyze the sensitivity of this plant model in a research farm located in Zahak city,
in the north of Sistan and Baluchestan province in the 1402-1403 crop years. In this study, bell pepper
plants were cultivated under drip irrigation in a split plot design with three replications. The treatments
studied included the amount of irrigation water (11: 60, 12: 80 and 13: 100% of the soil's agricultural
capacity) and 3 levels of irrigation water salinity (S1, S2, S3, respectively equivalent to 1, 3 and 5
dS/m).

The irrigation system used consisted of drip irrigation pipes with dripper spacing of 20 cm on the pipe
and an outlet flow rate of 2 liters per hour at a pressure of 100 kPa. The irrigation interval was every
other day with the aim of providing soil moisture deficiency up to a depth of 60 cm in the full irrigation
treatment and reaching the soil's agricultural capacity. The volume of irrigation water before each
irrigation was determined using Equation 1 (Tourajzadeh et al., 2024).

d =2XL1(Opc — ;) Az 1)

In this equation: d is the irrigation depth (meters), 6Fci and 0i are the volumetric soil moisture at field
capacity and before irrigation in layer i=1, Az is the layer thickness (meters), and n is the soil layer
number.The Aquacrop model uses evapotranspiration to determine crop yield as follows (Steduto et al.,
2009):
o TH
B =WP '
; ETOi (2)

In this equation, B is the cumulative biomass yield (g/m2), WP* is the normalized water productivity
(9/m2), Tri is the daily plant transpiration (mm/day), and EToi is the reference evapotranspiration
(mm/day), n is the number of days after planting, and i is the number of days.

For the sensitivity analysis, equation (3) was used (Beven, 1979).
Ay
_lim - P
S _AIF!irI]»OLR oP, 8 y
P
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In this equation, Spi is the sensitivity coefficient, Pi is the parameter under investigation, and y is the
biomass value.

Subsequently, the sensitivity of this plant model to changes in plant growth parameters including
normalized water productivity (WP*), maximum plant transpiration coefficient (KCTrx), initial crop
cover (CCOQ), crop growth coefficient (CGC), crop reduction coefficient (CDC) and harvest index (HI)
was evaluated using the Beven (1979) method. The Geerts classification table was used for
classification (Geerts et al., 2009).

Results

The results showed that the Aquacrop model had the highest sensitivity to changes in the vegetation
reduction coefficient, vegetation growth coefficient, and normalized water productivity. It also had the
lowest sensitivity to the harvest index parameter. The average sensitivity coefficient was obtained for
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normalized water productivity (0.38), maximum plant transpiration coefficient (0.29), initial vegetation
(0.31), vegetation growth coefficient (0.43), vegetation reduction coefficient (-0.6), and harvest index
(0.12). Changes in bell pepper yield were inverse to the values of the vegetation reduction coefficient
and direct to the values of other plant parameters. The results of model calibration and validation
indicated the appropriate accuracy and efficiency of the model in simulating the yield and water use
efficiency of bell pepper under salinity stress and water deficit conditions. Researchers have stated that
the sensitivity of the Aquacrop model to changes in plant growth parameters can also depend on the
type of plant (Karimi Avargani et al., 2019). Abedi et al. (2019) used the Aquacrop model to investigate
the yield and water productivity of wheat under different evaluation conditions and concluded that the
model was able to simulate the yield and water productivity of wheat well with a coefficient of
determination of 0.99.

3. Discussion and Conclusion

Increasing salinity and water stress increased the sensitivity of the Aquacrop model simulation results.
If the model is properly calibrated and evaluated, it can be used as a suitable tool for managing bell
pepper irrigation under salinity and water deficit conditions in a region in a way that maximizes yield.
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