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Objective: The corn production amount highly depends on the amount of irrigation water and
plant density. Thus, determining the optimized amount of these two factors can lead to better
conditions for corn plantations. This research was conducted in Karaj’s research field to
optimize irrigation water and planting density factors in SC500 corn.

Methods: This research used the data collected from the SC500 corn research field in Karaj City
to optimize the amount of irrigation water and plant density by using the response surface
method. The treatments examined in this research include three levels of irrigation (11, 12, and 13
based on 75, 100 and 125% of the crop water requirement, respectively) and three plant
densities (D1, D2, and D3 representing 75000, 85000, and 95000 plants per hectare
respectively).

Results: The overlap of the layers showed that the range of -0.5 to +0.5 was the most optimal
mode to achieve the maximum studied parameters. According to the results, the most optimal
conditions can be achieved by applying 85% irrigation and a density of 75000 plants per hectare.
By observing these conditions, yield, water use efficiency, leaf length, and corn length increased
by 27, 8.5, 11, and 28%, respectively, compared to the current average condition. The number of
rows and grain length increased to 26 and 11.5 mm, respectively, compared to the current
maximum condition. The number of seeds in the row did not change compared to the target
conditions and was simulated at its highest level.

Conclusions: Based on the results, changes in yield, the number of rows, leaf length, and seed
length had an upward trend with increasing irrigation water, but plant density only affected yield
increase and seed length. The changes in other parameters did not have a regular trend. Thus,
overlaying layers were used. According to the optimization results, the highest yield and yield
components are obtained if 85% of irrigation water was used and the plant density of 75,000
plants per hectare was observed.
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