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1.  Introduction

Maize (Zea mays) is considered one of the most important crops in the world, and according to the
latest statistics published by the Food and Agriculture Organization of the United Nations, with a
cultivated area of 188 million hectares and a production of 1600 million tons, it is the third most
important grain in the world. is considered the world. Due to the importance of this crop in the food and
agriculture industries, its cultivation is carried out in most of the provinces of Iran, and with the
cultivated area of 130 thousand hectares and the production of more than one million tons, it is
considered as one of the strategic products of Iran. Be anonymous (Anonymous, 1401). Although corn
is well adapted to arid and semi-arid regions, various researches have shown that the full supply of
irrigation water has an important effect on its yield and yield components. Some researchers have also
shown that providing nitrogen fertilizer and even its distribution is effective on the growth of corn and
increasing its yield. Carrying out different research projects for all regions of the country requires
spending a lot of money for the implementation of research projects, which is not possible in the current
situation. On the other hand, it takes a lot of time to determine the results, which limits the
implementation of these plans. To solve these problems, various plant models have been developed by
research centers worldwide. This research was conducted with the aim of evaluating the WOFOST for
simulating the corn yield and water productivity in two different conditions of water amounts and
nitrogen fertilizer supply.

2. Materials and Methods

For this purpose, the data collected from two separate research projects in two crop years (2012-2013).
In the first research project, the factors of irrigation water amount in four levels (W1: 120, W2: 100,
WI3: 80 and W4: 60% of water requirement) and nitrogen fertilizer in four amounts (N1: 100, N2: 80,
N3: 60 and N4: zero percent of fertilizer requirement) and in the second project, fertilizer in four levels
(N1: 100, N2: 80, N3: 60 percent of fertilizer requirement and N4: control) and fertilizer splitting (T1:
three and T2: four equal splitting) were considered. In order to assessment of the results, some statistical
criteria such as normalized root mean square error (NRMSE) and The Nash-Sutcliffe efficiency (EF)
were used.

3. Results

The comparison of observed and simulated performance showed that the difference in results was in
the range of 0.10-1.9 tons per hectare (1-39 percent) and on average 0.77 tons per hectare (9.7 percent)
was (Figure 6). The performance difference in three treatments W2N4, W1N3 and W4N2 was 39, 18
and 18% respectively. These treatments had more errors in the calibration phase than other treatments.
Changing the nitrogen fertilizer consumption from N1 to N4 increased the difference between
performance in observation and simulation conditions (from 8% to 10%). The results showed that in
the first project, the accuracy of the WOFOST model for simulating water yield and water productivity
was in the excellent (NRMSE<O0.1) and medium (0.2<NRMSE<O0.3) categories, respectively, while the
accuracy of this model in the second project was determined in the excellent category (NRMSE<0.1)
for both aforementioned parameters. The efficiency of the WOFOST model for simulating yield in both
project and water productivity in the second one was acceptable (EF>0.5), but for simulating water
productivity in the first project was in poor conditions (0.0<EF<0.05). In the first project, changing the
nitrogen fertilizer consumption from N1 to N4 caused an increase in the difference between yield in
observation and simulation conditions (from 8% to 10%). The amount of irrigation water had no effect
on changing the WOFOST accuracy and error. In the second project, increasing the distribution of
nitrogen fertilizer from T1 to T2 caused the error of this model to decrease from 6.5 to 3.6 percent.

4.  Discussion and Conclusion

Based on the results, it is necessary to conduct more studies to use the WOFOST model to simulate
corn in different amounts of irrigation water, but this model can be used to simulate corn in different
amounts and splitting of nitrogen fertilizer.
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