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Introduction

Accurate knowledge of water balance components is necessary to optimize ption in
agriculture. On the other hand, measuring water balance components is expensive and diffic ore, the use
of models that can simulate water balance values is important for water mamagement in aggi nd water used
by plants. Crop simulation models have been turned into essential tools for studyi ction systems. In
models SSM-iCrop2, it is presumed that diseases and weeds are opti
and yield. Also, except for the cases in which the model covers the e
most cases it is presumed that nutrient deficiency is eliminated due t
evaluated models are fit for these conditions. These factors are prese and affect crop growth and
yield as well as water use. However, in several cases it is required to estimate yield and water balance components
and irrigation water volume under grower colditions. Natural odels parameterized using experiments are
unable to simulate these conditions. Therefore, ed that can simulate the real conditions of
farmers. In this study, the SSM-iCrop2 model hassbeen, calib the real conditions of farmers, and the
purpose of this study is to use the SSM-iCrop2 model in Si Wa‘performance and water balance for

farmers. “‘
Materials and Methods A

In this study, the SSMiCro rower s using variables such as yield and harvest
index, which are availablggfo easure. The effect of factors such as pests and
diseases, weeds and unsuﬁ te entered the model along with the calibration of
three parameters 0 iat rea and maximum harvest index for grower fields.
Calibration was done riance of farmers against the performance simulated by the model
and by ch use efficiency (IRUE), maximum leaf area (LAIMX) and maximum
harvest ind was done at Hashem Abad station in Gorgan for irrigated rice (paddy)
and wheat. The'si was calibrated with the actual yield. Due to the acceptable simulation of
actual yields after Calibrati s presumed that other estimates made by the model are also reliable.

refore, parameterized and

Results and Disc

Measurement of
grower fields is expensiv
that with the model calibr

ter balance and other estimates of the model from growth and yield formation in the
ut the calibrated model can estimate them at a low cost. In this study, it was shown
for farmers' conditions, other information (such as the volume of irrigation water)
that cannot be easily meaSured can be obtained, with the assumption that the model accurately captures this
information as well as ormance. It is considered acceptable. To evaluate the simulated real performance
model, it was compared with the model against the real performance of farmers (Agricultural Jihad Report) after
calibration. In addition to phenology, the SSM model simulates traits related to growth and vyield,
evapotranspiration values, irrigation water volume, runoff, available soil water during planting and harvesting,
cumulative drainage, etc. The output of the model shows the user what amount of irrigation water is needed for a
certain amount of performance in a certain place (certain rainfall and transpiration). The results of the irrigation
water volume calculated by the model have been compared with the results of the field tests of the previous studies
of the researchers of agricultural research centers and it was found that the output results of the model and the
observed values are in good agreement. The root mean square error for rice and wheat was 216.6 and 157.6 kg per
hectare, respectively, and the coefficient of variation and correlation coefficient were 4 and 85% for rice and 3
and 94% for wheat, respectively. Then, the irrigation water volume estimated by the model was evaluated and
validated with the measured irrigation water volume in different crops (in Golestan province and different years).
Based on the results of the evaluation, the coefficient of variation and the correlation coefficient for the simulated
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irrigation water volume were equal to 8.9 and 98% compared with the observed value. Another part of this study
shows the daily simulation and the application of the model in this field. This calibration was done for rice (paddy)
and irrigated wheat in the fields of Gorgan township, and the simulation and running were done using the
meteorological statistics recorded in Hashem Abad weather station, Gorgan. Noting the fact that the actual yield
has been simulated with good accuracy after the calibration, it was assumed that the other estimates of the model
are also reliable. Thus, the calibrated model estimates them with low cost and appropriate accuracy and can
complement field experiments.

Conclusions

In this study, it was found that the SSM_iCrop2 model, which is calibrated for the conditions of farmers'
fields, in addition to simulating traits related to growth and yield, can estimate traits related to water balance with
appropriate accuracy. One of the most important estimates of the model is the irrigation water volume under
grower conditions which is critical for agricultural planning and adaptation to drought. -
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Table 1. Required parameters inputs for running the SSM-iCrop2 model
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Table 2. The dominant soil characteristics of Gorgan township, Hashemabad meteorological station district, Gorgan
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Table 3- Parameters used to simulate potential (Yp) and actual (Yact) yield of rice and blue
wheat plants.
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Fig 1- Actual yield simulated by SSM model versus the reported actual yield (long-term data based on
the Agricultural Jihad data) for rice (paddy) and irrigated wheat (kg.ha™?)
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Fig 2 - Comparison of system estimates of the volume of irrigation water (m?3.ha) in the
conditions of farmers against the measured values related to tomato (Abbasi et al., 2021),

soybean (Kiani et al., 2022), olive (Abbasi et al., 2020), potato (Baghani et al., 2019), peach
(Akbari et al., 2021) and rice (Razzaghi et al., 2019).
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Fig 3- Index of leaf area, dry matter and Evapotranspiration simulated by the model for potential (continuous line)
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Fig 4- Leaf surface index, dry matter and simulated evapotranspiration for potential (continuous line) and actual
(dashed line) conditions of rice (medium and late yield paddy)
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Table 4- Water balance components, productivity and water footprint estimated for actual conditions
and potential for rice plants and water wheat.
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Water Balance Components Jawmnily 3l Jamnni by g
Potential Actual Potential Actual
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(MM) o0 (SW)L
CRAIN 92 92 296 296
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CIRGW 942 890 138 85
CRUNOF 0 0 2.38 2.48
(MM) 2oy
CE 195 214 159 159
(MM) (e25 55
CTR 569 434 231 164
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Table 5- Simulated plant traits in actual and potential conditions for rice and blue wheat plants.
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grain yield 656 416 569 374
Sl el
Harvest index 0.37 0.31 0.5 0.45
Sy g 2l Sl
Maximum harvest index 3.31 2.77 6.4 3.75
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Yield 7630 4833 6580 4318
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