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Irrigating Efficiently

* Only apply the water needed to grow the crop.



Irrigation Efficiency

» Measure of how much of the applied water goes to
“reasonable and beneficial uses”.

= The major beneficial use is to supply plant water needs (ET).



Irrigation Efficiency

= Other beneficial uses can be frost protection, salt leaching, etc.



Irrigation Efficiency

= Non-beneficial uses or losses are:

« Deep percolation below root zone except
the amount needed to manage salinity
= Tailwater runoff that is not reused



Irrigation Efficiency



Irrigation Efficiency
Different people arrive at different estimates for Irrigation
Efficiency. Why?

Field scale - vs - Watershed or basin scale
Single irrigation — vs — Sum of several irrigations in a season



Irrigating Efficiently

* So, how do we do it?



Irrigating Efficiently

* Know how much water to apply.



Irrigating Efficiently

* Apply the water with a quality irrigation system.



Irrigation Uniformity

* When we irrigate, no matter what strategy you use,
you want the entire orchard to benefit from that
strategy.
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Irrigation Uniformity

* When we irrigate, no matter what strategy you use,
you want the entire orchard to benefit from that
strategy.

* That means that each tree in the block gets treated the
same. That is Uniform Irrigation.

* With Non-Uniform Irrigation, some trees get more water
and some trees get less.

* We usually want to make sure all the trees get enough
water, so with a non-uniform system we end up over-
irrigating some of the trees.



Irrigation Efficiency

e Bottom Line:

* You need a uniform irrigation system to be an
efficient irrigator.



Irrigation Efficiency

e Bottom Line:

* And you need to manage it well!



Evaluating Microirrigation Systems

* Do you have uniform application of water?



Evaluating Microirrigation Systems

* Do you have uniform application of water?
* With a microirrigation system, you should have.
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* Why wouldn’t you?
* Not a good irrigation system design.
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* Do you have Uniform application of water?
* Why wouldn’t you?
* Not a good irrigation system design.

* Pressure differences in the system lead to different application rates.
* Pressure-compensating (PC) microsprinklers are an exception.



Evaluating Microirrigation Systems

* Do you have Uniform application of water?
* Why wouldn’t you?

* Pressure differences in the system lead to different application rates.

* Pressure differences come from elevation differences and from pressure
losses due to frictional losses as water moves through pipes & tubing.



Evaluating Microirrigation Systems

* Why wouldn’t you?

* Maintenance problems.

* Clogging problems can lead to serious non-uniformity problems. Almost all
clogging problems can be solved or prevented.



Evaluating Microirrigation Systems

* How do you determine your irrigation uniformity?



Evaluating Microirrigation Systems

* Only way to really determine it is to measure it in the field!

* Orchard microsprinklers are one of the easiest to measure.



Evaluating Microirrigation Systems

* What can you measure?



Evaluating Microirrigation Systems

 Pressure.

* Where? Head of lateral lines, tail end of laterals lines, can measure
along the lateral lines.

* Write them down, on a layout of the block is best.



Evaluating Microirrigation Systems

 Pressure.

* Big pressure differences, greater than 20%, often indicates uniformity
problems.



Evaluating Microirrigation Systems

 Pressure.

* Unfortunately, pressure measurements don’t tell us much about
clogging problems. To detect clogging problems, we need to
measure emitter discharges.



Evaluating Microirrigation Systems

* Emitter discharge.
* Take them where you take pressure measurements, plus other locations.
* Keep track of where you take them.



Evaluating Microirrigation Systems

* How do you determine your irrigation uniformity?
* Only way to really determine it is to measure it in the field!

* What can you measure?
* Pressure.
* Emitter discharge.
* Take them where you take pressure measurements, plus other locations.
* Keep track of where you take them.
* How to do it. Collect discharge for 30 seconds.



Evaluating Microirrigation Systems

* Emitter discharge.

* If they vary by more than 10%, you need to figure out why.

If emitter variability can’t be explained by pressure differences,
then you likely have clogging issues.



Evaluating Microirrigation Systems

* How do you determine your irrigation uniformity?
* Only way to really determine it is to measure it in the field!

* What can you measure?
* Pressure.

* Emitter discharge.
* Take them where you take pressure measurements, plus other locations.

Keep track of where you take them.
How to do it.
If they vary by more than 10%, you need to figure out why.

If emitter variability can’t be explained by pressure differences, then you

likely have clogging issues.

Gives you a measurement of uniformity (Distribution Uniformity) and
an average application rate.



Evaluating Microirrigation Systems

* Emitter discharge.
* Lateral line flow meters can also be a good tool. Tracks changes across time.



Evaluating Microirrigation Systems

* Step-by-step procedure available.

http://micromaintain.ucanr.edu
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Summary: Irrigating Efficiently

HOnce you have your irrigation system in shape and

know its’ application rate, then it’s time for attention to
detail.



Summary: Irrigating Efficiently

m Match the irrigation to the tree water needs, check
to make sure you did OK, then do it again. And
again, through the whole season.



Questions???

Larry Schwankl
559-646-6569

Presentation available at: http://ucanr.edu/schwankl

Maintenance website: http://micromaintain.ucanr.edu



