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SUMMARY

1. Irrigation Performance Assessment
2. Preventative Maintenance for Drip
3. Water Quality/Salinity Issues
4. Fertigation



How evenly is water applied to 
individual plants throughout the field?
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By the way – where do you
– Put soil moisture sensors?
– Measure fertility/take leaf samples?
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Uniformity of the Irrigation System



ET/Weather Stations
• Need at least one full station
• Need additional precipitation and temperature stations
• Current Companies (not complete):

Climate Minder:  www.climateminder.com

Ranch Systems: http://www.ranchsystems.com/ssite/index.shtml

PureSense: http://www.puresense.com/ (Now, owned by Jain)

GroPoint: http://www.esica.com/products_gropoint_wireless.php

Hortau: http://www.hortau.com/en/home/

Adcon:  http://www.mccrometer.com/products/product_mccrometerconnect.asp



Irrigation System 
Evaluations Example

Nichols Farms
Johnny Starling/Joe Perez



Irrigation System Map



Soils Map



PC Emitter Evaluated

Minimum pressure 7psi
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Results Year 1

GLOBAL SYSTEM DULQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.79
(Low Quarter Infiltrated / Average Infiltrated)

DISTRIBUTION UNIFORMITY PROBLEMS - 
PERCENT OF TOTAL NON-UNIFORMITY DUE TO EACH PROBLEM:

     Pressure differences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53%

          Difference between manifold inlet pressures: 1 psi
          Difference between hose inlet pressures: 2 psi
          Maximum pressure difference within a hose: 13 psi

     Other causes of flow variation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47%

DRIP/MICRO EVALUATION: RESULTS



GLOBAL SYSTEM DULQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.90
(Low Quarter Infiltrated / Average Infiltrated)

DISTRIBUTION UNIFORMITY PROBLEMS - 
PERCENT OF TOTAL NON-UNIFORMITY DUE TO EACH PROBLEM:

     Pressure differences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26%

          Difference between hose inlet pressures: 17 psi
          Maximum pressure difference within a hose: 20 psi

     Other causes of flow variation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73%

     Unequal Drainage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1%

DRIP/MICRO EVALUATION: RESULTS

Results – Year 2



GLOBAL SYSTEM DULQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.98
(Low Quarter Infiltrated / Average Infiltrated)

DISTRIBUTION UNIFORMITY PROBLEMS - 
PERCENT OF TOTAL NON-UNIFORMITY DUE TO EACH PROBLEM:

     Pressure differences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16%

          Difference between hose inlet pressures across the field: 9 psi
          Maximum pressure difference within a hose: 13 psi

     Other causes of flow variation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84%

     Unequal Spacing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0%

     Unequal Drainage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0%

DRIP/MICRO EVALUATION: RESULTS

Results – Year 3



Pressure (psi) Differences along Laterals

35 40 39 39 40 40
36 41 39 40 40.5 41
43 45 46 45 47 47
34 39 37 37 39 38.5
32 36 35.5 35 36 36

29 31 32 29 34 32
30 31 32 30 35 32
38 41 40 38 41 40
27 30 32 29 32 31
27 27 29 25 28 29

Block Valve
Manifold line N
Main/Submain line

# Pressure, psi

Pressure Distribution
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Measuring volumes
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Components
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Pressure Differences

y = 1.0016x0.5093
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How about PC 
microsprayers?

They aren’t nearly as good as the low flow PC emitters.

•High pressure requirements.
•Varying flows with pressure changes.

•Often the flow isn’t the published – nominal - flow.
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Pressure gauges must be of high quality and of the proper range.
We test our gauges frequently.

Ideally, use only one gauge for all pressure measurements.
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• Down a hose – Too late
• Between hoses

– Pre‐set pressure regulators
– Remove hose screen washers

• Between blocks
– Adjust pressure regulators
– Install pressure regulators

© Cal Poly ITRC 

Solutions to Pressure Differences
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Preventative 
Maintenance
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Preventative

#1 - FLUSH HOSES 
REGULARLY



Flushing minimizes the amount of chemical needed.



#2 - Chemical Injection

• Dosages
• Frequency
• Location
• Other items



Chemical Injection 
(Plugging)

Dosages
Avoid very large dosages – such as pulling up a trailer and dumping in 3 months of 
fertilizer ‐ there can be plugging problems.



Chemical Injection

Frequency

• At least once/week allows you to match demands.
• Proportional and continuous are nice, but 

sometimes become complicated.



• Chemicals
– Chlorine (PLUS acid)
– Various Polymers

• For organics?
• For iron, manganese?

– Aeration
– SO2

– Magnets????
– Magic?????

© Cal Poly ITRC 

Plugging Prevention



How often should 
chlorine be injected?

• As often as necessary.
– In other words, it depends on the water quality.  

In some systems chlorine must be injected 
continuously.  In other systems, once a week is 
fine.

– Check the ends of hoses to see if the 
maintenance program is fine.







Lowering pH

Sulphuric Acid



#3 ‐ Filtration
#3 ‐ Filtration
#3 ‐ Filtration
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Plugging Prevention
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Media filter
underdrains

Good underdrain:  Little
media goes out during
large flow backflush.
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Challenges 
with Water 
Quality and 

Salinity
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Research - Long term salinity buildup on the West
Side of the San Joaquin Valley

DRIP irrigation
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Reiter Brothers Matthews Ranch Well Water + 
Amendments – November 19, 2008







Adding Calcium 
Thiosulphate
Calcium exchanges with Sodium

Thiosulphate “counters” the negative 
effect of chlorides

Note:  Works well in gypsiverous soils.  
Will cause pH to drop if soil is low in 
Calcium  
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Summary ‐ Basic maintenance 
ideas for a good irrigation system:

1. Good DU

2. Good filtration and hose flushing.

3. Inject fertilizers upstream of filter.

4. Continuous water treatment for PREVENTION of many 
problems.

5. Occasional “reclamation” of salts if needed.

6. End of season “winterizing” of system.




