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Soils Basics for Trees

Dr. Allyson S alisbury
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We find trees in many environments in nature
D IF F E RE N T  TR E E  S PE C IE S  AR E  AD APTE D T O  G RO W  IN  D IF F E RE N T  
C O N D IT IO N S

http s:/ /outfor ia.com/types-of-biomes/
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Towns and cities are different growing 
environments

http s:/ /outfor ia.com/types-of-biomes/ h ttp s://e n .wik ip e d ia .o rg/ wiki/Urb a n _c a ny o n; 
h ttp s://w ww.c n u .org /p u b lic sq u a re /20 1 9 /0 7/1 2 /s tree t -tre e s-p lan e ta ry-p re sc rip tio n 

https://en.wikipedia.org/wiki/Urban_canyon
https://www.cnu.org/publicsquare/2019/07/12/street-trees-planetary-prescription
https://www.cnu.org/publicsquare/2019/07/12/street-trees-planetary-prescription
https://www.cnu.org/publicsquare/2019/07/12/street-trees-planetary-prescription
https://www.cnu.org/publicsquare/2019/07/12/street-trees-planetary-prescription
https://www.cnu.org/publicsquare/2019/07/12/street-trees-planetary-prescription
https://www.cnu.org/publicsquare/2019/07/12/street-trees-planetary-prescription
https://www.cnu.org/publicsquare/2019/07/12/street-trees-planetary-prescription
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Some conditions in towns and cities 
make it difficult to grow trees
In this lesson, we’re going to learn

• Soil basics

• Why some trees have tro uble growing in the built  
environment

How  do I know t he tree in t his phot o is dead?
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Soil is the foundation of a forest
PRO BL E MS  W I TH  S O IL  C AN  BE  O N E  O F  T H E  BIG G E S T  IS S U E S  F O R 
U RBA N  TRE E S

http s:/ /en.wikipedia.org/wiki/ Forest_floor
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There are many different types of soil 
across the world
Soils are af fec ted by:

• The type of rocks in a plac e

• Season al temperature and rainfall

• The shape of the landsc ap e

• The type of plants and animals

• The amount of time it  has dev eloped

• The impact  of humans
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Soil is a mixture of…

Very  small rock 
fragments (minerals)

Parts of onc e liv ing 
things (organic matter)

Liv ing things (roots, insects, 
fungi, microbes)

Water Air

8

Soils have many features we can use to 
describe them

TODAY WE WILL FOCUS  ON A F EW BAS ICS  THAT ARE  VERY 
IMPORTANT TO TREE S
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Texture describes that amounts of sand, 
silt, and clay pieces in a soil 
MI N E RAL  C O MP O N E N T  -  VE R Y T IN Y  ROC K F RA G ME N T S

Sand = Largest Particle Silt = Medium Size Clay = Very Small

0.05 mm to 2 mm wide (thickness 
of paper to thickness of a nickel)

0.002 mm to 0.05 mm (thickness of 
human hair to paper)

Less than 0.002 mm (thinner than 
human hair)
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Soil texture in perspective
Sand = Largest Particle Silt = Medium Size Clay = Very Small

1 1

Soil contains different amounts of 
each particle size

Soil with a lot  of sand  
feels gritty

Soils w ith a lot  of  silt  
feel like flour

Soils w ith a lot  of  cl ay  
feel stic ky

Wat er m oves through 
easily, good drainage 

Moderate 
drainage

Can hold w ater for a v ery  
long t im e, poor drainage

1 2

Soils with a mix of sand, silt, and some 
clay is called a loam

We’ll practice estimating 
soil texture later 
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Pores are spaces between solid soil pieces

• Pores help soil act like a 
sponge

• Water and air move in and 
out of soil

• Critical for  living things in 
the soil

1 4

Organic matter comes from the breakdown 
of things that used to be alive

At first, i t looks like the 
original living thing

D E C O MPO S IT IO N

Over time, it changes into 
generic dark brown material 
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Soil organic matter is very important
• Adds nutrients to the soil (sort of likevitamins)

• Acts like a sponge to keep soil moist

• Is food for the microbes and insects that live in the soil

Very little organic 
matter, lighter 

color

More organic 
matter, darker 

colors
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Mineral particles and organic matter can 
stick together to form aggregates

• Aggregates = clumps of soil

• Aggregates make bigger pores that connect together

• Water and air move more easily through the soil

• Easier for roots to grow

1 7

Nutrients are chemical elements that 
plants need to survive and grow

• Nitrogen, phosphorus, and potassium 
are nutrients that plants need from 
soil  in pretty large quantities

• There are 14 other elements plants 
need from soil as well

• Plants get nutrients from both the 
mineral and organic parts of soil

• Ferti lizers are also a source of 
nutrients

1 8

Soil pH affects how easy it is for plants to 
get nutrients out of soil

pH measures how acidic or how basic the soil  is

Acidic Basic
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Most garden plants prefer a pH to be 
between 5 and 6.5

• If pH is too low or too high, some plants can be stressed

• Though other plants are adapted to lower or higher pH

2 0

Living things in the soil create a good 
growing environment for plants

• Living things can:
–Make nutrients more available for 

plants
–Eat harmful pests and diseases
–Create more pore spaces for air 

and water

2 1

Imagine you’re digging a hole to plant a 
tree in. The soil seems to have high clay 
content, is light in color, and lacks 
aggregates. 

Why might this be a challenging environment for a new tree? 
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Now that we know a bit about what makes 
good soil for trees…
W H AT  CA N  G O  W RO N G ?

2 3

Soil Compaction

http s:/ /www.georgiat urfsolutions.com/what-is-soil-compaction-and-how-can-i-fix-it/?post_type=blog_post

• Soil m ineral pieces are 
compressed t oget her

• Decreases pore space and 
aggregates

• Harder for air  and  wat er t o f low 
through 

2 4

Soil Compaction
• The soil feel t ough and resists digging

• Can be caused by  
– He avy fo ot tra ffic fro m h uman s in th e en viron men t
– He avy mach in ery an d veh icles
– Pa ve ment and  co nstru ctio n

W hy would this be b ad  for  t rees? 

http s://www.advancedtur f.com/r esources/ soil-compact ion-sympt oms-problems-and-best-practices/
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Low Soil Volume
W hat  do roots need to get out  of soil? 

• Less soil = less w ater, air , and nutrients

• Comp ac tion c an decrease av ailable soil 
volum e under pav ement

Less compacted soil
Easier growing volume

More compacted soil
Less growing volume

Where are most of the roots go ing to be in this photo? 

2 6

Too little water
• W hen it rains, where is most  of t he water 

going to go in this photo? 

• Pavement and c ompacted soil make it 
difficult  for water to be absorb ed into 
the soil

Where are most of the roots go ing to be in this photo? 

2 7

Road Salt

• Adds sodium c hloride ( NaCl) into the 
environment

• Too m uch NaCl can be toxic to plants, 
hurting roots and leav es

• NaCl c an make it  diffic ult for roots to 
absorb  water out  of the soil

• NaCl c an break apart  aggregates an d 
contribute to com pac tion

http s:/ /www.scen ichud son.or g/viewf ind er /this-winter-slash-the-salt/
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What are some things we can do to ensure 
good soil for trees? 

•  

http s:/ /www.scen ichud son.or g/viewf ind er /this-winter-slash-the-salt/

2 9

Let’s practice testing some soil

http s:/ /www.scen ichud son.or g/viewf ind er /this-winter-slash-the-salt/
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