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How does irrigation water management 
(IWM) affect downward nitrate movement? 

ÅNitrate is water soluble and therefore moves 
downward with irrigation water. 

ÅMovement below the crop root zone occurs when 
more water is added than can be held in the active 
root zone. 

ÅGenerally this happens when: 
ÅIrrigation set is too long (irrig > water storage available) 

ÅAssume root zone can hold more water than really the case 

ÅCrop irrigated too soon (wetter soil so less WHC) or with 
too much water 
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Therefore, we can minimize potential for deep 
nitrate leaching by careful IWM.   

/ƘƻƛŎŜǎ ƛƴŎƭǳŘŜ ǿŀǘŜǊ ōǳŘƎŜǘΣ ǎŜƴǎƻǊǎΣΧ 
ÅWater budget  

excess = (net irrig. + precipitation)ς ET- water storage  
available in root zone 

Then determine all factors on RHS of equation and calculate 
maximum irrigation 

 
So, how do we evaluate the factors? 
 pivot irrigation: use system capacity (gpm/ac), application 

efficiency , and sprinkler chart relationship between water 
applied/rev, and time required for 1 rev (e.g. % outer tower 
running) 

 Set system irrigation:  use nozzle size, pressure, application 
efficiency 

  

 

So, how do we evaluate the factors?, cont. 
 

ÅET: usually from AgriMet weather data 

ÅAvailable water storage remaining in the root zone 
depends on: 
ÅSoil texture 

ÅRoot zone depth 

ÅMoisture content 
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Hardpan layer can 
limit root depth 

Soil Properties 
change with  
depth 
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Gravitational Force 

Capillary Forces 

Pore Water 
Water is held in soil pores  
against gravity by: 

ωCapillary forces of soil pores 
ωosmotic (salt-related) forces in the soil 

Forces Acting on Pore Water 

Water Holding Capacity (also 
known  as Available Water) = 
 
Water held at Field Capacity ς 
 Water held at Permanent 
Wilting  Point  
 
e.g.:  WHC or AW = FC-PWP 
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Equipment Used to Determine Field Capacity (5 psi) and 
Wilting Point (225 psi) 

Field Capacity: Water held long-term in soil pores after free drainage 
(1-2 d after irrigation for sands & gravels, 2-3 d for silt loam or clay) 
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Wilting PointΥ ǎƻƛƭ ƛǎ ǎƻ ŘǊȅ Ǉƭŀƴǘ ŎŀƴΩǘ ŜȄǘǊŀŎǘ ǿŀǘŜǊ Ŧŀǎǘ ŜƴƻǳƎƘ ǎƻ ǘƘŜ 
plant wilts and cannot recover when water is added 
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Sand Loam Silt Loam Clay 

Avg. Water Holding 

Capacity (in/ft)  1.0 1.7 2.1-2.4 2.2 

Moisture Content 

(% depleted) 
Soil Depth (inches) 

25 48 28 20 22 

35 34 20 14 16 

50 24 14 10 11 

75 16 9 7 7 

100 12 7 5 5 

Depth Penetrated by a 1-inch Net Water Application (assuming  
uniform soil properties and uniform initial soil moisture with depth) 

Therefore, we can minimize potential for 
deep nitrate leaching by careful IWM 

 
ÅSoil Moisture Sensing 
ÅPlace sensors in an area characteristic of the field, or use 

multiple sets for different soil characteristics 

ÅPlace 1 or 2 sensors in the active root zone (maybe 1/3 
and 2/3 of final depth) 
ÅLǊǊƛƎŀǘŜ ǘƻ ƪŜŜǇ ǎŜƴǎƻǊǎ άōŜǘǿŜŜƴ ǘƘŜ ƭƛƴŜǎέ e.g between 

field capacity and initiation of stress 

ÅPlace one sensor at the bottom of the mature crop root 
zone 
ÅIf readings indicate increasing soil moisture, cut back on 

irrigation 
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Osgood W, looking NW 
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