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Learning objectives
1. What is evapotranspiration water loss
2. What is plant factor 
3. Why is water requirement for new and old tree different 
4. Learn to use online calculator to calculate tree water requirement



Evapotranspiration

• Image by brgfx on Freepik

“Rate of evapotranspiration 
from an extensive surface of 
green grass of uniform 
height, actively growing, well-
watered, and completely 
shading the ground (FAO, 
1998)”



Logan: ETo and 
Precipitation

When to start watering ?
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Average ETo and Precipitation in Logan and Cedar City (2016-2020)
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Plant Factor 
• Different plant species has different water 

requirement and different ability to cope 
with drought – Generally, slow growing 
plants are more adapted to drought 
compared to fast growing plants and fruit 
tress

• It is expressed as percentage of ETo
• It different by plant species 

https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=2
987&context=extension_curall



Plant factor for common trees

https://extension.usu.edu/forestry/files/publications/other-
publications/selecting-and-planting-landscape-trees.pdf



Low water requirement – PF 0.3 to 0.4

https://extension.usu.edu/
cwel/research/efficient-
irrigation-of-trees-and-
shrubs



Medium water requirement – PF 0.5 to 0.6

https://extension.usu.edu/
cwel/research/efficient-
irrigation-of-trees-and-
shrubs



High water requirement – PF 0.7 to 0.9

https://extension.usu.edu/
cwel/research/efficient-
irrigation-of-trees-and-
shrubs

https://extension.usu.edu/forestry/files/publications/other-
publications/selecting-and-planting-landscape-trees.pdf



Why are trees unique
Deep root

Apply longer irrigation up to 18 inches of soil. 

Drought symptoms are observed late 
Best to check soil moisture to at least 12 inches deep

Recovery very difficult 
Water at least weekly to biweekly in summer seasons



New tree vs old tree consideration
• New trees

• Limited root system
• Root still growing.
• Loss of roots (up to 75%) during shipping or uprooting 
• Hyperactive root growth to penetrate soil

• Smaller tree need less time to establish while large tree need longer 
time 

• Measure Trunk diameter at 6 inch for <4 inch tree diameter and at 12 
inches above ground for > 4 inches tree diameter.

• Trunk diameter and establishment time 
• 1 inch – 1 growing season
• 2 inch – 2 growing season 
• And so on…



New tree vs old tree consideration
• Immediately water newly planted trees to soak the root ball 

area.
• For, new trees, water 3 times a week for 1st month, 2 times a 

week for 2nd month and 1 – 2 times a week for third month  and 
forth month. 

• Once the trees are established watering one a week in summer 
in clay to clay-loam soil is appropriate. 



Irrigation based on type of soil 

http://www.universityplacecommunitygarden.org/2019/03/rock-paper-scissors-sand-silt-clay.html

Soil Type
Infiltration Rate 
(inches per hour)

Sandy 0.5 - 3

Loamy 0.2 - 1

Clay < 0.4



General consideration for watering trees

#Water weekly or biweekly - 10 gallon of 
water every week for each inch of trunk 
diameter

#If trunk diameter is less than 1 inch water 5 
gallon of water every week. 



Bag or bucket technique

https://www.mapleleavesforever.ca/watering-young-maple-
trees/

Amleonard website



Being more precise



Tree growing on 
healthy turf area

• Water required (gallons)= 
Evapotranspiration x plant 
factor x Landscape area  x 0.623

Water is usually enough when 
you maintain healthy turf but 
consider longer water duration 
at least once in 15 days. 



Isolated trees or 
trees grown on 
unirrigated turf area

• Water required (gallons)= 
Evapotranspiration x plant 
factor x tree canopy 
diameter x 0.623



Using USU tree 
irrigation 
calculator

https://digitalcommons.usu.
edu/extension_curall/2275/

https://digitalcommons.usu.edu/extension_curall/2275/
https://digitalcommons.usu.edu/extension_curall/2275/
















Thank you! 

Questions?
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