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Table 1. Chemical and physical peroperties of field soil.
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Figure 1. Nitrate concentration in first and second fertigation.
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Table 2. Fedes parameters in this study.
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Table 3. The Value of calibration value using inverse solution: Dispersivity (DISP), Figure factor parameters
(N and ALPHA) and nitrification coeficent (SNKL1).
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Table 4. Senstivity analysis of HYDRUS to fertigation management indexes and pant and absence of plant (%).
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Figure 2. Trend of observed and estimated of moisture in soil depths 20, 40 and 60 cm (points are observed

and lines are estimated value of model).
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Figure 3. Trend of observed and estimated of nitrate concentration in soil depths 20, 40 and 60 cm (points are

observed and lines are estimated value of model).
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Abstract

Background and Objectives: Complexity, variety and improper management of agricultural
contaminants and high volume of water losses due to improve design and management of
irrigation and drainage systems increase share of agriculture in water resources, soil and
environment contamination. Control and reducing of nitrogen pollution caused by fertilizer is
needed to understand the biological cycle in the ecosystem. Simulation models are effective
tools for understanding complex processes such as the nitrogen cycle in soil. The aim of this
study was to simulate nitrogen cycle and evaluate the impact of soil moisture content on
denitrificaton rate under furrow fertigation systems using HYDRUS—1D model.

Materials and Methods: To achieve the aim of this study, field experiments were conducted
under constant furrow fertigation in the furrow with 83 meters length and clay loam soil
texture in Karaj in 2007. HYDRUS-1D was used to simulate nitrogen cycle in fertigation. The
conversion coefficients of nitrogen cycle included dispersion coefficient and order conversions
from the parameters of nitrogen cycle based on observational data, soil moisture and nitrate
concentrations using inverse modeling techniques that were obtained. To study plant effect on
the nitrogen cycle, the model is studied in presence and absence of plant.

Results: The results showed that modified Van Genuchten method performance with mean of
soil nitrate concentration (mg/l) and moisture (%) RMSE=0.02879 and R*=0.9899, considering
presence of plants better estimate of parameter values of nitrogen cycle concentrations in corn
furrow irrigation. Also, maximum soil moisture that denitrificaton occurred, was obtained in
50% of the saturation moisture. Using denitrificaton coefficient in the simulation of the nitrogen
cycle in corn fertigation led to improve in results.

Conclusion: The results showed that soil hydraulic properties and plant had more effect on
nitrate changes to nitrite and nitrogen gas forms than anaerobic percentage of soil profile.
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