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Soil

90% of all above ground problems are caused by below 

ground issues



SOIL QUALITY IS 

THE KEY TO TREE

 SURVIVAL AND

 LONGEVITY



The Extent of the Problem



basics



Planted Jan 2019: Assessed July 2019 (87% Death 

Rate)



Is this soil?



Construction Damage
 Construction causes root damage which reduces 

the tree's ability to uptake water and nutrients for 

survival leading to water stress characterized by 

reduced shoot growth, branch dieback and tree 

death. 
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The Result of Poor Soil

 Images - GP



   

Two Quick Tests for Soil Quality

1. If you don’t like digging it, then roots 

don’t like growing in it.



   

Count The Number of Worms Per Spade 

of Soil

Worms are an excellent indicator of soil fertility

Number of worms  Soil health

0-1      

 Poor

2-3      

 Could be improved

4-5      

 Good

6 or more    

 Excellent



Roots – Where do they grow?

 Anywhere that conditions allow:

 Space

 Moisture

 Oxygen

 Temperature

 Nutrients

 Pores (adequate density)

 All with as little energy input as 
possible



Percolation test

Drainage Analysis



If water level in hole drops….Site is

Less than 1.25 cm per hour    Poorly drained 

                                                  and suited to 

                                                  Phytophthora

1.25-2.50 cm per hour            Moderately well

                                                  drained. Still suitable

                                                 for Phytophthora

More than 2.5 cm per hour   Well drained.

                                                  less chance of 

                                                  Phytophthora

                                                  spread



Soil structure



Soil profile





Soil Decompaction
 Caused by road surfacing and machinery, 

trampling by humans, traffic etc and is a serious 
problem in urban soils.

 Physical impedance to root growth and 
reduced  levels of aeration.

 Increased thermal conductivity

 A tendency to winter waterlogging due to 
slowed water infiltration, and summer drought 
due to low moisture holding capacity

 Reduced nutrient availability, e.g. impaired 
uptake by roots and slower nitrogen 
mineralisation

 Detrimental effects to soil flora and fauna, such 
as a reduction in mycorrhiza formation; and 
increased disposition to disease (Phytophthora 
spp).



Organic Matter
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Relationship Between Bulk Density and 

Planting Failure 

 Bulk Density                            Planting Success

 1.25 – 1.34                               Successful: 100%

 1.34 – 1.44                              Mostly Success: 60%

 1.45 – 1.54                              Partial Failure: 33%

 1.55 – 1.64                              Mostly Failure: 10%

 >1.65                                       Total Failure: 0%                    





SOIL COMPACTION

EVALUATION





Soil Analysis





Foliar Nutrient Samples

20 leaves 
minimum

Fully hardened, 
no colour 
change

Paper bag 
w/holes

Send to a 
reputable lab



Fertilisation Goals

Young Tree                    Growth

•Mature Tree                      Maintenance/ 

                                           Stable Growing

                                           Environment

                                   •Deficient Plant                     Correcting

                                               Deficiency              

                                   

•Damaged Plant                     Overcoming

(Pest or Construction)            the Problem

                                        



FERTILISERS



Fertilisation



End result

     Before                   After



Primary fertilization area 



Aftercare: Mulching

    

One of the most simplest 

systems of promoting tree 

vitality and managing soil 

borne diseases.





Mulch 

Herbicide

Control

Mulch

Herbicide

Mulch

Mulch + Fert

Control

Joe Murray

Blue Ridge Community College

Weyer’s Cave, VA



Trees (Ash) in with shared mulched areas 

grew more than twice as fast as trees 

with mulched rings

Mulch rings Shared mulch areas

Two years after planting



Only in America?



Decling tree



Soil 

Conditioning – 

air spading of 

the soil

Working in 

organic matter,

Fertiliser and 

Native Soil



One Year into 

Recovery



Two years after treatment



3 years 

after 

treatment



Yr1 Yr 2 Yr 3

Yr 4



END
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