
Healthy soil is needed for plants to grow. When 

there is too much water in the soil, soil nutri-

ents that dissolve in water can be lost as the wa-

ter drains from fields.  Nitrate is one of these 

nutrients. This nutrient loss is called “leaching”, 

and predicting and measuring leaching is neces-

sary for growing healthy crops. 

However, measuring leaching directly in the 

field can be a long and expensive process. A 

cheap and effective alternative is using numeri-

cal models of nutrient leaching based on data 

collected about weather patterns and soil use.  

This research tests the ability of the Hydrus-1D 

modeling software to estimate chloride leaching 

in soil. Chloride is often used to measure nutri-

ent leaching because it acts like nitrate in soil, 

but is unreactive with soil components.  

HYRDRUS-1D is a numerical model that 

gives reasonable estimates of soil water 

content and nutrient leaching from crop 

fields.  The model is cheaper than field 

measurements, but less accurate.  
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W hat is this research about? 
W hat you need to know: 

Farmers can use this research to better un-

derstand how nutrients leach from their soil. 

Agricultural researchers can use this re-

search to build better models of nutrient 

leaching.  

Fertilizer and soil supplement manufac-

turers can use this research to tailor their 

products to individual farm customers.  
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ow can you use this research? H 

The HYRDRUS-1D model overestimated amount of water in the soil for most of the growing sea-

son for the Guelph soil. The Maryhill water estimates of water content were accurate through mid-

summer, after which the model underestimated values collected from soil probes. However, it is 

possible that the probe in the field malfunctioned by measuring more water than was actually pre-

sent. The differences in the model’s predictions of soil water content between Guelph and Maryhill 

was likely due to differences in how water travelled through the soils. 

Soil samples showed that most of the chloride was leached from the soil over the winter. Overall, 

the HYDRUS-1D model correctly predicted this decrease. However, model values of soil chloride 

were higher than actual values for Guelph (overestimation) and lower than actual values for 

Maryhill (underestimation). The model successfully predicted distribution of chloride at various 

W hat did the researchers find?  
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W hat did the researchers do? 
The researcher studied two fields with different soil 

types (Guelph and Maryhill)  located near Elora  On-

tario over a period of one year. Both fields had the 

same planting history. The fields were each divided 

into eight plots. In each field, four plots were treated 

with fertilizer containing chloride and four were 

treated with a control fertilizer without chloride.  

Soil water content was measured using probes, and 

results were compared to findings from the numeri-

cal model.  Monthly soil samples were taken  up to 

80cm below the surface. The soil samples were used 

to examine actual chloride levels in the soil, as com-

pared to the levels in the numerical model.  

The HYDRUS-1D software program, used to generate 

the numerical models, began with information about 

the soils being studied. Required information for the 

model in this research was collected through soil 

samples and by references to previous research.  

The researchers selected what the information the 

model would produce including water flow, 

transport of chloride through the water, heat 

transport, and uptake of water by plant roots.    

Nutrient leaching, HYRDRUS-1D, On-

tario Soils.  
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soil depths, although the prediction did contain some 

errors as compared to measured values.  

Overall, the HYDRUS-1D model appears to adequate-

ly predict both the amount and timing of chloride 

leaching from soil. However, the model does not yet 

accurately reflect freezing and thawing cycles.  

More research is needed to determine how freezing 

and thawing affects the model’s predictions and to 

determine if the model can predict leaching of nitrate 

as well as chloride.  
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