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Irrigation Management 

 Why is irrigation a big deal when we’re dealing 
with nitrate leaching? 
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 Water can be irrigation water or it can be rainfall. 
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Nitrate and leaching 
 Nitrate is the form of nitrogen which moves with the water and is the 
major concern of leaching and groundwater contamination. 
 Nitrogen can also be present in the soil in the organic and ammonium 
forms. 
 Mineralization:  "e organic form is converted by soil microorganisms 
into ammonium.  Other microorganisms then convert the ammonium 
into nitrate. 
 "e rate of mineralization is dependent on the soil temp., oxygen 
supply, and moisture level. 
 Whatever form of N you apply, if it is not taken up by the 
tree, it is eventually going to be converted to nitrate.  If there 
is water moving thought the soil (irrigation or rainfall), it can 
pick up the nitrate and transport it. 



Nitrate and leaching 

 So, water is the transport vehicle for the nitrates. 

 If we can minimize the excess water applied to the trees 
(only apply the water that the trees need), we minimize the 
nitrate moving below the tree’s root zone. 

 "e tree water requirements = evapotranspiration (ET) 



Nitrate and leaching 

 Good irrigation water management goes a long 
ways toward achieving good nutrient management. 

 Is it true that “because we use microirrigation, we don’t 
cause any leaching?” 
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What are the challenges? 

 Determine the tree water needs so you can apply 
the correct amount of water at the correct time. 

 ET scheduling. 
 Most ET information is provided in units of inches/day. 
 Drip and microsprinkler discharge measured in gal/hour. 

                    Tree                        Tree                    Tree 
               Water use    =      Water Use     x       Spacing     x    0.623 
                 (gal/day)                 (in/day)                   (#2) 



What are the challenges? 

 Determine the tree water needs so you can apply 
the correct amount of water at the correct time. 
 Operate the irrigation system the correct amount of 
time to replace the soil water used since the last 
irrigation. 

 Application rate of the irrigation system. 
 Uniformity of the the irrigation system. 



Microirrigation Application Rate 

 Do you know what the discharge rate is of your 
microsprinklers or drippers? 

Microsprinklers 

Drippers 

1 gph dripper 
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information.  It will be under the Powerpoint 
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Microirrigation Application Rate 

 Do you know what the discharge rate is of your 
microsprinklers or drippers? 

 Easy to measure in the $eld. 
 You will $nd that the discharge from the drippers or 
microsprinklers will vary, sometimes quite a bit. 

 Caused by pressure differences and possibly by clogging. 
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Microirrigation Application Uniformity 

 A measure of how evenly water is applied to the orchard.  
Quanti$es the variability of the $eld measurements. 
 If the irrigation system is non-uniform, you have to apply 
additional water (to the entire orchard) to make sure the 
areas of the orchard receiving the least water get adequately 
irrigated.  

 See handout at h!p://ucanr.edu/schwankl for more 
information.  It will be under the Powerpoint presentations 
next to this presentation. 



What are the challenges? 
 Determine the tree water needs so you can apply the correct amount 
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 Operate the irrigation system the correct amount of time to replace 
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 Apply the N at the correct amount and at the correct time. 



What are the challenges? 
 Determine the tree water needs so you can apply the correct amount 
of water at the correct time. 
 Operate the irrigation system the correct amount of time to replace 
the soil water used since the last irrigation. 
 Apply the N at the correct amount and at the correct time. 
 Don’t want excess nitrate in the soil going into winter rains 
since it could be leached by rainfall. 



Questions? 
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