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Abstract

Evaluation of simulation models of plant water absorption, it is important because
these models can estimate the amount of water absorption by the roots in the
conditions of moisture stress, and as a result, the yield of the product and the
water consumption efficiency can be predicted using these models. Cucumber
(Cucumis sativus L) is one of the most important greenhouse products in Iran and
the world, which is very sensitive to soil moisture changes. In order to model the
effect of mixing soil with sawdust on the yield of greenhouse cucumber under
moisture stress conditions, an experiment was conducted in the form of a
completely randomized block design with three replications. The treatments
included no sawdust (Sp) and a combination of 5 (S1), 10 (Sz), 20 (S3) percent of
sawdust, and the moisture stresses were considered at the level of no stress (11),
45 (I2) and 65 (Is) percent of field capacity depletion. Using the SALTMED
model, the results showed that the water consumption efficiency results for the
treatment 11S4, 11Ss, 11S2, 1:S1 were estimated as 22, 13.6, 14.8 and 14.8 (kg m™®),
respectively, and the greenhouse results of these treatments were estimated as 25,
13.5, 15.2 and 15.3 (kg m™3).
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1. Introduction

The use of models that estimate the performance of crops during the growth period is used as a tool for
managing water resources (Cakir et al., 2017). Numerous models for plant growth indicators are
presented, in these models the relationships between water-soil-plant are used for modeling (Kaya et
al., 2015). Using these models requires evaluating them in real conditions and calibrating them in field
conditions (Noshadi et al., 2020). Accurate crop forecasting using different models under salinity stress
conditions can make optimal use of the country's water resources and increase water consumption. In
this research, the ability of the SALTMED model to estimate the water consumption efficiency of
greenhouse cucumber (Cucumis sativus L) in a mixture of sawdust and soil, under moisture stress
conditions was investigated.

2. Methodology

The experiment was conducted in the form of a completely randomized block design with 3 replications.
The treatments included the control treatment without sawdust and the combination of 5, 10, 20, 40%
sawdust, and the drought stress levels were 45%, 65% of the field capacity and the level without stress.

3. Results

The results showed that in the treatments exposed to water stress and in the 1S4, 15Ss, 1S, 12S:
treatments, the water consumption efficiency calculated by the model was estimated as 32, 22, 29 and
28 (kgm®), respectively, and the greenhouse results of these treatments were equal to 29, 23, 19 and
22.5 (kgm), The results showed that the prediction accuracy of the model in the treatment of 5(%)
sawdust is more accurate than other treatments. In treatments 5S4, 15Ss, 15S2, 15S: the water consumption
efficiency was calculated by the model were equal to 32, 29, 15 and 23 (kg m), respectively, and the
greenhouse results of these treatments were 33, 23, 11.4 and 13 (kg m), respectively. Evaluation of
the model using root mean square error (RMSE), relative error percentage (¢), mean absolute error
(MAE), Goodness of Fit (R?), Efficient of Residual Mass (CRM) and Model Efficiency (EF) were
calculated as 5, 20.7, 3.7, 0.64, -0.117, and -0.24, respectively. It showed that the SALTMED model
can accurately estimate the water consumption efficiency of greenhouse cucumber under conditions of
moisture stress and sawdust mixing. Also, the amount of underestimation or overestimation of the yield
by the model was different depending on the percentage of sawdust mixing and the percentage of
moisture discharge. So that the maximum agreement between the results of the model and the
experiment was calculated in the mixing of 5%, with a difference of 1.2 (%). After that, the mixing
ratios of 0, 20 and 10 (%) were set respectively. Therefore, it can be concluded that the SALTMED
model can evaluates the water consumption efficiency of cucumber under the conditions of sawdust
mixing and moisture stress with high accuracy.

4, Discussion and Conclusion

the results showed that the use of sawdust can increase the efficiency of water consumption. It should
be noted that in all treatments, the decreasing trend of water consumption efficiency was observed in
different treatments of sawdust up to low amounts of sawdust (10% of sawdust). And then by increasing
the amount of sawdust, the trend of increasing water consumption efficiency was seen up to the
treatment of 20 (%) of sawdust, the effect of the amount of sawdust on the efficiency of water
consumption in treatment of 65 (%) of the yield capacity was clearly observed, so that the lowest
efficiency of water consumption was calculated for treatment of 65 (%) depletion of field capacity and
5 (%) of sawdust, which was equal to 11.8 (kgm=) and the highest water consumption efficiency was
obtained for the same treatment and 20 (%) of sawdust equal to 32 (kgm®). This shows that determining
the exact amount of different additives, such as sawdust, even in the same moisture stress, has an
important effect on the water consumption efficiency of agricultural products (Noshadi et al., 2009).
The results showed that by using the appropriate ratio of sawdust and soil in the production of
greenhouse products, in addition to increasing the yield of the product, it is possible to increase the
efficiency of water consumption and optimize water consumption in water stress conditions
(Abdelraouf et al, 2020., 2021)
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