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SIMON’s POSTULATES

1. In any biological production system-

Phenotype = k x genotype

2. In the most efficient production system 
(no limiting physical or chemical 
conditions) 

k = 1

3. K is always <1 in streetscapes.



Limiting Above Ground 
Conditions are:

 Wind velocity profile

 Temperature regime

 Albedo (surface reflectance)

 Humidity

 Mechanical injury (vandals, vehicle impact, dog 

urine, pests and disease)



So who cares about wind?



Most Limiting Below Ground 

Conditions are:

 Rooting volume limitations

 Limiting soil oxygen levels

 Inappropriate moisture regime (alternating 
waterlogging and drought)

 Neglect of  soil nutrition (nutrient deficiency)

 Metal toxicity (zinc and other metals)



Actual Root System of  an 80-year old Oak

After Watson (1997)



Ideal Rooting Space: In your Dreams! 
(after Urban 2008) 



Design idea meets limiting root volume:

 Increase design and maintenance interventions-

 Irrigation

 Drainage

 Aeration

 Fertiliser

 Pruning

 Pest control

 Footpath maintenance.



Estimating “effective rooting volume”, 

factors to consider:



Design solutions when volumes are limiting:

 Increase design support structures (eg irrigation, 

drainage maintenance)

 More is not necessarily better, one large tree may be 

better than a line of  stunted ones

 Link root volumes

 Tree choice

 Engineered solutions.



What’s it all about? 

OXYGEN, OXYGEN, OXYGEN!



Table 1. Soil Properties for Root Growth and 

Function

Soil Property Partial Pressure of O2

Free atmosphere

Root          survival

growth

root initiation

nutrient absorption

21 %

2.5%

5 %

12 %

15%



Engineering has all the answers?                           



Trees don’t need fertilising! 

Not unless-

 Rooting volume is limiting

 Tree is too big for its effective soil volume

 Tree is in structural soil

 Nutrient removal is significant over time

 Tree is diseased, roots compromised or generally 

deficient. 





Remember, there was no-

 Rooting volume

 Soil depth

 Drainage or aeration

 Root coiling

 Light, temperature, wind

Or any other problem for this Ulmus at Hyde Park, 

just nutrients.
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