
Sustainable Management of Urban Hydrophobic Soils  

in the Royal Botanic Gardens Melbourne 

 

Since 1994, the Royal Botanic Gardens Melbourne (RBGM) has been proactive in 
implementing water management strategies for efficient use of water.  

Planning for the protection of the heritage landscape of the RBGM is reliant on improved 
comprehension of the future trends in available soil moisture. This influences living 
collections policy, master plans, and more specifically, day-to-day decisions regarding 
plant selection. 

Over the last decade of drought conditions, hydrophobic (literally ‘water hating’) or 
water-repellent landscape soils appear to be one of the emerging issues for effective 
irrigation management in the Gardens. The impacts of climate change such as 
continued warming and rainfall variability may also increase the severity and duration of 
hydrophobic soil conditions. It is understood in the RBGM that the sandier soils of high 
organic matter content are most prone to water repellency (Kostka et al 2002), but this is 
not exclusive. These soil types are common in the upper elevations of the RBGM 
landscape (Van Rees et al 1993).  The wide-spread use of pastuerised woody mulches 
may also predispose landscape soils to water repellency, but this has not been studied 
in detail in the Gardens. 

A relatively undisturbed soil is often 
comprised of distinctive horizontal 
layers otherwise known as soil 
horizons. The upper soil horizons 
(particularly the top layers) usually 
contain the highest amounts of 
organic content, biological activity 
(Stirling 2001), plant nutrients and 
water-holding capacity.  

 

 

 

 

 

 

 

Typical RBG soil profile with sandy loam to loamy 
topsoils over sodic clay subsoil. 



Stylised section of a RBG soil profile affected by 
water repellency showing preferential flow paths 

Hydrophobic soils usually demonstrate 
their condition through water readily 
running off the soil surface and or 
moving through the topsoil in a 
preferential manner (Kramers et al 
2005) (known as preferential flow) such 
as following old root channels, thus 
leaving the rest of the soil horizon dry.  

 

 

 

 

 

 

 

 

 

 

This generally results in a limited water-holding 
capability in large volumes of the upper topsoil. 

Improved wetting of the soil profile has been 
observed in the Gardens to occur at greater 

depths, especially in the A2 soil horizon but this 
zone is more limited in the water that is freely 

available for plants. 

Preferential water flow in the Australian Forest 
Walk, RBG Melbourne – about 24 hours after 
25mm of irrigation 

Auger core of water-repellent soil in 
Herbarium Bed, RBG Melbourne taken 24 
hours after irrigation. The pliers are pointing 
to where the soil is starting to wet at about 
18cm depth 



In the interim, plant health is affected by what could be defined as a ‘biochemical 
drought’, and soil water-holding performance is also compromised at a time when 
improving water management is so critical to landscape managers.  

Another important consideration is that most recycling and availability of plant nutrients 
is in the upper topsoil.  As plants absorb their nutrients via the roots through a solution in 
the soil, the non-wetting of the upper soils also restricts the plants capacity to uptake the 
nutrient pool.  

Typical management approaches to hydrophobic soils include the application of 
surfactants (wetting-agents) and frequent irrigation scheduling to avoid the soil surface 
zone ever drying out. In the longer term, these practices are of lower preference to the 
RBG due to latent environmental risks from broad application of wetting agents, and the 
impracticality of frequent watering during a time of water resource scarcity. 

Overall, there seems to be limited understanding of hydrophobic soils and their 
integrated management in the urban context, particularly when there is a restricted 
choice of remedies available. More sustainable management of water-repellent soils 
requires an improved understanding of their development in the landscape, and access 
to more integrated choices of treatment.  

 
The RBGM has developed six trial sites in known 
hydrophobic areas across the Gardens.  
Each trial site is planned to have at least eight different 
treatments including one control plot. The eight 
treatments will be replicated at each trial site in an 
attempt to manage the influence of high landscape 
variability on the results – totaling 48 treatments. 
Access tubes have been installed centrally at each 
treatment site to allow the use of soil moisture sensing 
probes (Diviner 2000®) to measure moisture to one 
metre depth. This 
data is 
anticipated to 
provide the 
means to monitor 
and compare the 
efficacy of the 

various 
treatments. 

These treatments are currently planned to include 
the use of ‘synthetic’ and ‘organic’ wetting agents 
for comparison with less typical, but possibly more 
sustainable methods.  
 
 

Installing access tubes at the 
California Garden trial site 

Soil profile from the trial site at Eastern 
Lodge Bed. The typical duplex nature 
(abrupt shift from sandy to clay texture) of 
RBG soils is clearly observed 



Installing 50mm thick mulch layer 

A 50 mm thick layer of pasteurised mulch produced from RBGM green organics has 
been spread over the trial sites to replicate the mulched areas that occur across the 
Gardens. 

 

 

 

 

 

 

 

Older irrigation systems have been upgraded 
through fitting of pressure regulation and 
replacement of sprinkler heads to ensure 
improved consistency of water volumes that are 
applied to respective trial areas 

 

 

 

 

 

 

 

 

Catch-cans at each respective treatment site have 
been placed to measure rainfall and irrigation. Where 
possible, any precipitation from rainfall or irrigation is 
measured daily by RBG employees.  

 

Fitting of pressure regulation to 
solenoid valves to obtain more 
consistent irrigation volumes 

Installing 50mm layer of RBG composted 
green organic mulch 

Conifer Bed trial site showing trial layout 
and 50mm layers of mulch 

Trial site at Eastern Lodge Bed 
showing the access tubes and catch 
cans 



In addition to assessing the 
effectiveness of the various 
treatments, this research is 
expected to provide valuable 
information on the amount of rain 
actually penetrating through tree 
canopies (throughfall) to reach 
the soil surface, the effective life 
of RBG mulches, and the 
propensity of this mulch to store 
and prevent water from actually 
reaching the soil. 

The first stage of the project involves supervised 
student research at the University of Melbourne to 
examine the effectiveness of the treatments through 
laboratory testing. Based on the results of these 
controlled conditions, a selection of treatments will be 
shortlisted for the field trials in the Gardens. 

 
In the meantime, valuable information will also be 
collected to inform the RBGM on the effectiveness of 
rainfall and irrigation, and to develop a base set of soil 
moisture data prior to commencing the field trials in the 
summer of 2009-10. 
 

This project complements current research into landscape water use and the influence 
of tree canopies on the soil water balance 
 
The RBGM wishes to thank Sentek Pty Ltd and the University of Melbourne for their 
continued support for landscape water use research projects in the Gardens. 

Using the Diviner 2000®) soil 
moisture probe at site 59 - 
Camellia Bed 

Throughfall for June 2009 to date
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Percentages of rainfall measured actually reaching the trial sites 
in early June 2009 
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