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Background and Objectives: The AquaCrop model is one of the plant
models presented by the Agricultural Food Organization to simulate the
performance of crops under different environmental conditions. Sensitivity
analysis is considered as the basic step before evaluating the AquaCrop
model, which has a great effect on improving the speed and accuracy of the
calibration and validation stages. Therefore, it is very important to find
sensitive and non-sensitive parameters at this stage for the crops available
in the AquaCrop database.

Materials and Methods: The present study was conducted with the aim of
analyzing the sensitivity of this plant model in a research farm located in
Baghmalek city, in the east of Khuzestan province, in the crop year of
1402-1401. In this research, the quinoa plant was grown under drip
irrigation and pulsed. In this research, the quinoa plant was grown under
drip irrigation and pulsed.The researched treatments included the amount
of irrigation water (I1: 60, 12: 80 and 13: 100 percent of field capacity) and
water salinity (F: 0.5 and S: 6 dS.m™). Next, the sensitivity of this plant
model to changes in plant growth parameters including normalized water
productivity (WP*), maximum plant transpiration coefficient (KCTrx),
primary vegetation cover (CCO0), vegetation growth coefficient (CGC),
vegetation reduction coefficient (CDC) and harvest index (HI) were
evaluated by Beven (1979) method.

Results: The results showed that the AquaCrop was the most sensitive
to changes in the WP* (with an average sensitivity coefficient of 0.82).
Then, the highest sensitivity to Kcrx, HI and CGC was obtained with
average sensitivity coefficients of 0.72, 0.68 and 0.38, respectively. The
lowest sensitivity was determined with average sensitivity coefficients of
0.02 and 0.05, respectively, with respect to CCo and CDC parameters.
Changes in quinoa biomass were inverse to the CDC values and direct to
the values of other crop parameters. The increase in salinity and water
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stress increased the sensitivity of the AquaCrop results to changes in WP*,
Ker HI and CGC.

Conclusion: The increase in salinity and water stress increased the
sensitivity of the AquaCrop model simulation results to changes in
normalized water productivity, plant transpiration coefficient, harvest index
and vegetation growth coefficient.
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Figure 1. Location of the study area.
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Figure 2. Research field and inspection of the plots during the experiment.
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Table 1. Chemical characteristics of the used water.

ke i S A e <l S EC o
SAR  Sodium  Magnesium  Calcium cr' Potassium Hco,™! pH o
(dS/m) S
. ample
meq/lit
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17.69 36.7 4.2 4.5 314 0.61 4.8 7.12 6 S
48,0 S plard oS0 Dl ot Y i
Table 2. Physicochemical properties of farm soil.
. . . -1 -1 2 ’ .
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meq/lit texture (cm)
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Loam Silt
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Table 3. Volume of water used in irrigation treatments.
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Table 4. Initial values and range of parameter in AquaCrop.
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Table 5. Classification of sensitivity coefficient.
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Table 6. Sensitivity coefficients of quinoa growth parameters.
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Figure 3. The effect of changing the normalized water productivity parameter (WP*) on the simulation results
of quinoa plant biomass under the influence of six irrigation treatments (I1, I2 and I3, respectively, to meet
the water demand of 60, 80 and 100 The percentage and F and S of the quality of irrigation water are
0.5 and 6 dS.m™, respectively).
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Figure 4. The effect of changing the maximum crop coefficient for transpiration (Kcr,,) on the simulation
results of quinoa plant biomass under the influence of six irrigation treatments (I1, I2 and I3, respectively,
to meet the water demand of 60, 80 and 100 The percentage and F and S of the quality of irrigation water are
0.5 and 6 dS.m™, respectively).
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Figure 5. The effect of changing the initial crop canopy (CCo) on the simulation results of quinoa plant biomass
under the influence of six irrigation treatments (I1, 12 and I3, respectively, to meet the water demand of 60, 80
and 100 The percentage and F and S of the quality of irrigation water are 0.5 and 6 dS.m™, respectively).
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Figure 6. The effect of changing the crop canopy growth coefficient (CGC) on the simulation results of quinoa plant
biomass Under the influence of salinity and water stress (I1, I12 and I3, respectively, to meet the water demand of 60,
80 and 100 The percentage and F and S of the quality of irrigation water are 0.5 and 6 dS.m™, respectively).
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Figure 7. The effect of changing the crop canopy decline coefficient (CDC) on the simulation results of quinoa plant
biomass Under the influence of salinity and water stress (I1, I2 and I3, respectively, to meet the water demand of 60,
80 and 100 The percentage and F and S of the quality of irrigation water are 0.5 and 6 dS.m™, respectively).
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Figure 8. The effect of changing the Harvest index (HI) on the simulation results of quinoa plant biomass

Under the influence of salinity and water stress (I1, I2 and I3, respectively, to meet the water demand of 60, 80
and 100 The percentage and F and S of the quality of irrigation water are 0.5 and 6 dS.m™, respectively).
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