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Learning objectives

• Why is irrigation needed

• Factors to consider for efficient irrigation in small farms

• Understanding water pressure for irrigation

• Optimizing irrigation system components for efficiency

• How organic matter can save water

• How can smart controller save water

• Understand distribution uniformity and plant water use



Why is irrigation/water needed ?

• Photosynthesis 

• Nutrients and sugar movement

• Increase yield

• Cell structure (60-90% of weight of plant is water)

• Thermal stability by transpiration

• Germination of seeds

To Take up carbon plant need to transpire!
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Water pressure requirements

• It is the force of water moving in a unit area

• Irrigation parts such as pipes and nozzles are 
usually marked with required pressure for proper 
functioning 

• As you move further from the water source the 
pressure decreases

• Smaller pipes have higher pressure loss compared 
to larger pipes 

• As  you move up in the elevation the pressure 
decreases drastically and vice versa

Water moving downhill from point A to point B will gain 
0.433 psi per 1 foot of elevation change. Conversely, water 
moving uphill from point B to point A will lose 0.433 psi per 
1 foot of elevation change



Pressure check 

• Static pressure 

• Dynamic pressure/operating pressure
Take at the end of the pipe with all the water running

Pressure Regulator
• At main line

• At Solenoid valve

• At each riser or head 



Understand pressure requirements of nozzle 

• Use pressure compensating nozzle 
if high pressure or whenever 
possible.

• What if low pressure 
✓ Have smaller zones

✓ Have emitter and nozzle with slower 
flow rate.

✓ Have defined flow rate nozzle and 
emitter through out

Toro high efficiency and low flow rate nozzle



Have back flow preventer 

• Have a reliable back flow preventer so you do 
not get sued. 

Double-check valve 

Reduced pressure zone (RPZ) 



Nozzle selection

Nozzle type for overhead irrigation

Fixed ARC nozzles (spray nozzles):

HE-VAN Nozzle 

Precision nozzle

Pro nozzle

They have lower flow rate and 
even coverage 

MPR nozzle (may be fixed or rotatory) 



Nozzle selection

Rotatory nozzle:

Slow irrigation rate, enough 
time for water infiltration. 

Operate at lower pressure 

Suitable for slopes 



To reduce inefficiency for overhead irrigation

• Use low volume nozzles.

• Use a pressure regulator on the system if the 
pressure is too high or booster pumps if the pressure 
is too low.

• Use low-angle nozzles in windy areas.

• Irrigate during the early morning hours when winds 
and evaporation are typically lower.

• Space sprinkler heads to compensate for windy 
locations.

• Choose sprinkler heads and nozzles that provide 
larger water droplet sizes rather than fine sprays.



Drip Irrigation system nozzles/emitters

• Sprinkler to drip conversion kits. 

• Should have filter (150 -200 
mesh) and flush outlet

• Pressure Compensating Emitter 
Tubing

• Pressure Compensating Emitter 

• Install emitter at the outlet on 
the spaghetti tube

• Check the pipes pressure rating 
and UV resistance

• Air vacuum or Relief valve

Google pressure loss on drip 
tubing “numerous online 
calculator available”

https://help.dripdepot.com/support/solutions/articles/11000064574-why-you-need-air-vent-vacuum-
relief-in-your-irrigation-system



Drip Irrigation system nozzle 

QWEL manual



Clogging of emitters

• High pH water

• No filters

• Fertigation

• High evaporation rate

• Injection of acid

• Lot of products in market 

https://www.hunterindustries.com/sites/default/files/dg_plddesignguide_dom.pdf

Remedy



Soil Considerations

• Top layer irrigation will not develop 
proper root. 

• So, clay soil – low-rate long time and 
infrequent irrigation

• Sandy soil - More frequent and high 
flow and short duration 

• Aeration of compacted soils and 
slope land

David Whiting, 2011



Organic matter 

• 1% increase in soil OM can hold 16000 gallon of plant 
available water per acre (considering one foot 
storage)

• Increase OM (form something that is derived from 
living things) in soil 

• Spread OM 8 -12 inches deep 

• Inorganic matter are artificially created (perlite, 
vermiculite, gravel) that can increase water holding 
capacity

• Organic matter: increase soil aeration, water holding 
capacity, water infiltration, nutrient holding capacity, 
provide nutrients. 



Weather consideration

• Evapotranspiration : The amount of water lost 
from the soil and plant surface. 

• Need to apply water to replenish 60-100% of 
water lost depending on the plant type 

• Look up your local weather data at:

https://climate.usu.edu/mchd/index.php
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Smart Controllers

• Minimum interventions

• Like thermostat for your garden

• ET controlled and soil moisture 
controlled

• Irrigation decisions made based on 
feedback from the sensors

https://itc.tamu.edu/files/2018/05/SSAGE22.pdf

https://www.nytimes.com/wirecutter/reviews/best-smart-
sprinkler-controller/



Hydrozones and leaks checking 

• Group plants with similar water needs 
together and irrigate them separately from 
plants with different water needs.

• Checks regularly for leaks in the systems. Leaks 
in subsurface and easily go unnoticed. 

https://www.nytimes.com/wirecutter/reviews/best-smart-
sprinkler-controller/



Plant consideration 

• Most vegetable crops the Kc value would be 
close to 0.6 - 1. 

• For initial stage ~ 0.6-0.7

• Actively growing and producing ~ 1

• At final growth stages ~0.8-0.9

• https://www.fao.org/3/x0490e/x0490e0b.htm

• https://farmwest.com/climate/calculator-
information/et/crop-coefficients/

https://www.fao.org/3/x0490e/x0490e0b.htm
https://farmwest.com/climate/calculator-information/et/crop-coefficients/
https://farmwest.com/climate/calculator-information/et/crop-coefficients/


Using mulching and shade cloth 

• 2- 3 inch of straw mulch any fluffy organic 
materials for seeds to germinate

• Growing plants in plastic mulch will lower 
evapotranspiration component (from bare soil 
and weed)

• Shade cloth can block the sunlight lowering 
temperature and also reducing photooxidative 
damage 



Irrigation installation 

• Create your irrigation plan

• Map irrigation area including trees, shrubs, slopes, sun, 
shade.

• Determine emitter head placement

▪ Head to head coverage for overhead

▪ Drip emitters not directly on the main root.

• Check and modify controller setting as required

• Maintain irrigation pressure (as per emitter 
recommendation)

• Consider cyclic irrigation 

▪ A 10-minute cycle can be split to two 5-minutes cycles –
determined by runoff

• Sunny landscape may need double the amount of 
irrigation as shade landscape. 



Addition water saving ideas 

• Capture and reuse

• Rainwater harvesting

• Increase water travel distance. 

• Curb cut 

# 1000 sq ft root with 16 inches of rainfall will 
yield 10,000 gallons of water a year. 



Thank  you !



Or type
tinyurl.com/irrigationcontrollers
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