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TMH Safety
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Manager
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37/40 Abel Street
Penrith, NSW. 2750
Contact:

Richard Watt
Sales Representative
Tel: (02) 4721 4200
Mobile: 0412 672 443
Email: richwatt@PNC.com.au
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SPEAKERS’ PROFILES & CONTACT DETAILS
The Hon Mike Rann Premier of South Australia
Dr Jennifer Gardner
The Waite Arboretum
The University of Adelaide – Waite Campus
PMB 1, Glen Osmond, SA. 5064
Tel: (08) 8303 7405
Fax: (08) 8303 6826
Email: jennifer.gardner@adelaide.edu.au
Jennifer is the Curator of the Waite Arboretum and co-founder, with David Lawry, of
TREENET. She is a member of the TREENET Management Committee and Advisory
Board.
Mr Tim Johnson
Parks & Gardens
City of West Torrens
165 Burbridge Road
Hilton, SA. 5033
Tel: (08) 8416 6210
Fax: (08) 8234 1689
Mobile: 0419 031 622
Email: tjohnson@wtcc.sa.gov.au
Tim is a Technical Officer with the City of West Torrens where he had begun work as a
gardener in 1989 following landscaping experience in the private sector. In his current
position he supports staff and clients in Council’s urban greening, biodiversity conservation
and park maintenance and customer service roles. He has a Batchelor Degree in Applied
Science (Wildlife and Park Management) and post-graduate Diplomas in Outdoor Education,
Applied Science (Recreation) and Business Administration. He is a member of the
TREENET Management Committee and Advisory Board.
Ms Judy Fakes
Head Teacher of Arboriculture,
Ryde College of TAFE,
250 Blaxland Road,
Ryde, NSW, 2112
Email: judy.fakes@tafensw.edu.au
Judy has been teaching the practical and theoretical aspects of soils and arboriculture at Ryde
TAFE for many years. She occasionally consults on tree-related matters to councils and
government organisations. It has become very obvious to her that many tree problems are
below ground so a good working knowledge of soils is indispensable to the arborist. She is a
member of the TREENET Advisory Board.
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Mr Heinz Froehlingsdorf
Tel: (08) 8343 2772
Mobile: 0417 824 707
Email: heinz.froehlingsdorf@transport.sa.gov.au
Heinz-Dieter Froehlingsdorf is currently employed by Transport SA as a Supervising
Technical Officer in TSA’s Landscaping Unit. For the past 20 years he has been involved in
the field of roadside landscaping including the management of and conducting of vegetation
surveys and roadside enhancement and management. Heinz has a keen interest in anything to
do with Palms, particularly their cultivation in the temperate environment of South Australia.
He is a founding member of the Palm and Cycad Society of South Australia Inc., and has
been its Secretary since its inception in 1989. Heinz is also the editor of the local branch
quarterly newsletter and has had several palm articles published in the Palm and Cycad
Society of Australia national newsletter “Palms & Cycads”.
Dr David Symon
State Herbarium of South Australia
North Terrace
Adelaide, SA. 5000
Tel: (08) 8228 2352
Email: symon.david@saugov.sa.gov.au
David was lecturer in Agronomy at the Waite Institute and Curator of the Waite Arboretum
for 30 years. Since retiring in 1986, he actively pursues his varied research at the State
Herbarium. He is a member of the TREENET Advisory Board.
Dr Greg Moore
Principal, Burnley College, The Institute of Land and Food Resources
The University of Melbourne
500 Yarra Boulevard
Richmond, Vic. 3121
Tel: (03) 9250 6806 or (03) 9250 6800
Fax: (03) 9250-6885
Email: gmoore@unimelb.edu.au
Greg Moore has been Principal and Head of Burnley College since 1988. Apart from a
general interest in horticultural plant science and ecology, Greg has a specific interest in all
aspects of arboriculture. He has written one book, contributed to another and has had over 50
research papers and articles relating to tree biology and management published. He is a
member of the TREENET Management Committee and Advisory Board.
Mr Andy Wark
Senior Arborist Mitcham City Council
131 Belair Rd
Mitcham, SA.
Mobile: 0411861037
E-mail: awark@mitchamcouncil.sa.gov.au
Andy is a member of the TREENET Advisory Board.
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Dr David Pezzaniti
Department: Urban Water Resource Centre
Company: University SA
Phone: (08) 8302 3652
E-mail: David.Pezzaniti@unisa.edu.au
Mr Steve Porch & Mr Jeff Zanker
Urban Water Resource Centre
University of South Australia
Phone: (08) 8302 3652
Steve and Jeff are final year Honour students in Civil Engineering at the University of South
Australia, Mawson Lakes Campus. As part of their final year studies, they have undertaken a
project investigating and monitoring options for a stormwater trial located on Claremont
Avenue adjacent to the Treenet headquarters. Dr David Pezzaniti is their supervisor.
Ms Liz Denman
The University of Melbourne – Burnley College
Telephone: (03) 9250 6887
Email: e.denman@pgrad.unimelb.edu.au
Liz is undertaking a Master of Applied Science (Horticulture) at The University of
Melbourne, Burnley Campus under the supervision of Dr Greg Moore, Dr Peter May and Dr
Peter Breen (Ecological Engineering Pty Ltd).
She is currently in the process of applying to convert from Masters to a PhD.
Her formal qualification is Bachelor of Applied Science Horticulture Hons. 2000. She works
part time as a horticulturist for Australian Landscape Management, a consultancy company
based in Melbourne.
Mr Kym Knight
Arbortech
PO Box 25
Cockatoo Valley, SA. 5351
Tel: (08) 8254 2905
Mobile: 0418 831 445
Email: arbortech@adelaide.on.net
Kym is the Managing Director and Principal Arboricultural Consultant with Arbortech Tree
Service Pty Ltd, a contracting and consulting firm based in South Australia. He trained a
Yarrabee Horticultural College, SA and VCAH Burnley in Victoria. He has been a passionate
advocate for quality and professionalism in arboriculture and remains committed to the
advancement of his profession. A founding Executive Member of the Australian Chapter of
the International Society of Arboriculture and Founding Chairman of the SA Society of
Arboriculture, he has been involved in all levels of the tree care industry. He believes his
membership on the Advisory Board of TREENET will further help to provide new ideas and
challenges needed to promote a better arboricultural industry.
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Mr Philip Hewett
City Arborist
City Services & Presentation
Landscape Architects Section
Newcastle City Council
King Street, Newcastle, NSW. 2230
Tel: (02) 4974 2676
Fax: (02) 4974 2603
Email: phewett@ncc.nsw.gov.au
Phil has worked as tree manager in local government positions for more than twenty years in
Hobart and Sydney. He has taught full time in NSW TAFE Arboriculture courses and still
teaches part-time. He operated a private tree management consultancy in Sydney for four
years but returned to local government two years ago in order to change the prevailing
discriminatory attitudes and reactive approach in municipal tree management. As City
Arborist for the City of Newcastle, he has set a goal of informing community leaders, council
management and councillors, of the full range of benefits that a well planned, adequately
resourced and systematically managed urban forest can provide.
Dr Kathryn Williams
University of Melbourne
Email: kjhw@unimelb.edu.au
Kathryn is a lecturer in the School of Resource Management, University of Melbourne. Her
research draws on the discipline of environmental psychology to explore the way that people
understand and value landscapes in both rural and urban contexts.
Mr David Lawry
TREENET Inc.
The University of Adelaide – Waite Campus
PMB 1, Glen Osmond, SA. 5064
Tel: (08) 8303 7078
Fax: (08) 8303 6826
Email: david@treenet.com.au
David is a nurseryman, the TREENET Research and Communications Officer and Cofounder of TREENET. He is a member of the TREENET Management Committee and
Advisory Board.
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Mr Sean Donaghy
TREENET Inc.
The University of Adelaide – Waite Campus
PMB 1, Glen Osmond, SA. 5064
Tel: (08) 8303 7078
Fax: (08) 8303 6826
Email: sean@adelaide.edu.au
Sean Donaghy is currently developing the TREENET system. He has previously worked in
IT project management, graphic design, publishing and audio production for a number of
companies and in a freelance capacity. He is also developing a number of other projects in
the ecommerce and content delivery fields. He is a member of the TREENET Management
Committee and Advisory Board.
Mr Daniel Carrocci
TREENET Inc.
The University of Adelaide – Waite Campus
PMB 1, Glen Osmond, SA. 5064
Tel: (08) 8303 7078
Fax: (08) 8303 6826
Email: daniel@treenet.com.au
Daniel graduated in 2002 from Flinders University with a major in Biology. He joined
TREENET in October 2002 as a volunteer research assistant.
Ms Sarah Prior
Sarah is a landscape architect who graduated in 2002 from the University of Adelaide. She
has been working as a volunteer at TREENET providing assistance in website management
and mapping the 20th Century Rose Garden. She has worked in designing for Tony Stanton
and also freelanced on domestic projects.
Mr Ross Oke
Manager
SA Urban Forest Biodiversity Program
SA Urban Forests – One Million Trees Program
Department for Environment & Heritage
C/o Pasadena Natural Resource Centre
5 Fitzgerald Road, Pasadena, SA. 5042
Telephone: (08) 8372-0180
Facsimile: (08) 8372-0199
Email: oke.ross@saugov.sa.gov.au
Web: www.urbanforest.on.net
Ross is Manager of the SA Urban Forest Biodiversity Program and the One Million Trees
Program, which focus on conserving remnant vegetation and strategic revegetation of open
space across Adelaide. Ross has served as Vice President of Trees For Life for the past five
years and has planted thousands of seedlings on his Macclesfield property. Ross has a
background and qualifications environmental studies, amenity horticulture, education and
training and project management. One of his ongoing frustrations in life is that people often
mispronounce his name – it is pronounced the same as the tree!
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Mr Ed McAlister AO
Chief Executive
Royal Zoological Society of South Australia.
Frome Road
Adelaide, SA. 5000
Tel: (08) 8267 3255
Ed was born in Carrickfergus, Northern Ireland, in 1942. Following completion of
horticultural qualifications and some years of industry experience, Ed and his wife, Margaret,
migrated to Australia in 1967. In 1969 Ed accepted a position on the technical staff of the
Botany Department of the University of New England, Armidale, NSW. In 1977, he
graduated as a Bachelor of Science having majored in Botany and Ecology. In 1979, Ed was
appointed Horticultural Botanist at the Botanic Gardens of Adelaide and in 1981, Assistant
Director. In 1991, he was appointed as the Chief Executive of the Royal Zoological Society
of South Australia. Ed chairs the Wildlife Animal Ethics Committee for South Australia and
is a member of the Council of the R.S.P.C.A. (SA Division), the C.R.C. for Pest Animal
Control, Greening Australia (SA), the Adelaide City Council Environmental Advisory Forum
and has recently been appointed to the Management Committee of the Centre for Urban
Habitats. Ed lists among his hobbies, reading, listening to music (most types), travelling and
gardening and confesses to being a closet stamp collector.
Ms Maureen See
Program Officer, Landscape Amenity Environment and Parks Branch
Brisbane City Council
Environment and Parks Branch
PO Box 1434
Brisbane, Qld. 4001
Tel: (07) 3403 6316
Fax: (07) 3403 6413
Email: lapo@brisbane.qld.gov.au
Maureen’s professional interest lies in community-based urban vegetation management in
both the built and natural environment of the city, ranging from amenity tree management in
streets, parks and private property to the restoration and management of natural areas. She
holds a Bachelor’s degree in Social Work, as well as a degree in Botany, and a post graduate
diploma in Arboriculture.
Apart from a brief two-year stint in Vietnam, Maureen had previously worked for 9 years
with Greening Australia Queensland in community-based vegetation programs with local
government authorities in South East Qld. In her current position with Brisbane City over the
past five years, in the Landscape Amenity section, Maureen works in program planning and
policy support for both amenity trees and community habitat restoration programs.
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Mr Peter Lawton
Trentcom APS Pty Ltd
95c Beaumont Road
Berwick, Vic. 3806
Tel: (03) 9796 1422
Fax: (03) 9707 1679
Peter graduated in Science from Adelaide University in 1950. In 1983, his tree farm
pioneered the commercial use of root control bags in Australia. In 1987, he developed a test
for selecting the best geofabric materials for use in an Australian made root control bag. In
1995 he developed the first plastic air root pruning base for use with air root pruning walls to
make a container for “three dimensional ” air root pruning. Three dimensional air root
pruning has proved a great success with all trees, particularly Australian eucalypts. In 2002
he was invited to attend and give a paper at a conference in Yangling, China. RocketPot
containers are now made in China under licence to his patent.
Mr Ross Clark
Trees Impact
PO Box 1363
Bowral, NSW. 2576
Tel: (02) 4861 1611
Fax: (02) 4862 2133
Email: info@treesimpacat.com.au
Ross has a long association with trees, beginning with a Forestry degree from The Australian
National University and a further two years with the University’s Forestry Department. He
has devoted much of the past 15-20 years to the development of nursery practices designed to
produce trees of consistently high quality. In 1996 Ross published Purchasing Landscape
Trees – Construction Information Systems and in 2003 he published the second edition,
Specifying Trees – NATSPEC//Construction Information. He is a member of the TREENET
Advisory Board.
Mr John Fitzgibbon
Managing Director
Metropolitan Tree Growers Pty Ltd
Harbour Green Pty Ltd, PO Box 5134
Alphington, Vic. 3078
Tel: (03) 9499 9913
Fax: (03) 9499 9916
Email: mail@metrotrees.com.au
John has worked in the advanced tree industry since 1991 both in field and containerised
production as well as wholesale and retail tree sales. He graduated with a Bachelor of
Applied Science in Horticulture in 1994 from The University of Melbourne, Burnley College.
In 1998 he developed Metropolitan Tree Growers Pty Ltd into a specialist wholesale tree
supplier producing suitable selections for streetscape and other public open space, currently
producing close on 15,000 native and exotic trees a year in both 16 and 40 litre containers for
the Victorian and South Australian municipal market. In March of 2003 he opened Harbour
Green Nursery located adjacent to the Melbourne CBD. Specializing in balcony gardens and
retail advanced trees, this nursery also doubles as holding space for Metropolitan Tree
Growers 600 litre super advanced product line.
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Mr Ian Brown
Mt William Advanced Tree Nursery
539 West Goldie Rd
Lancefield, Victoria. 3435
Tel: (03) 5429 1517
Fax: (03) 5429 1055
Email: treeinfo@advanceedtrees.com.au
Ian is owner/manager of Mt William Advance Tree Nursery. His keen interest in issues
relating to tree quality and his responsibility as a producer led to informal discussions with
David Lawry (TREENET) at the 2003 Arb Camp regarding a possible trial. This growers’
forum is the result of that interest and involvement.
Mr Derek Moore
School of Agriculture
Charles Sturt University
Wagga Wagga, NSW. 2678
Tel: (02) 69332714
Fax: (02) 6933 2812
Email: dmoore@csu.edu,au
Derek is a lecturer in Environmental Horticulture at Charles Sturt University’s Wagga Wagga
campus. He is also completing a PhD part time at the Burnley campus of the University of
Melbourne, investigating the effects of nursery propagation and production systems on the
root systems, establishment and post transplant success of native Australian trees selected for
urban use. At CSU he has overseen the establishment of an irrigated fully replicated
collection of twenty different olive cultivars for future research projects and has recently
been given responsibility for the management of the university’s mature olive cultivar
collection. He is a member of the TREENET Advisory Board.
Mr Sam Cassar
City Of Charles Sturt
72 Woodville Road
Woodville, SA.
Tel: (08) 8408 1117
Fax: (08) 8408 1122
Email: scassar@charlessturt.sa.go.au
Sam is the Horticultural Planner with the City of Charles Sturt. His main responsibilities
include the review and development of all policies relevant to the Parks and Arboriculture
Department, managing various projects such as the Street Tree Register and providing
horticultural/arboricultural advice to various sectors of council. Sam has a Bachelor of
Applied Science and an Associate Diploma in Amenity Horticulture from Burnley College,
Graduate Diploma in Design (Landscape Architecture) from the University of Adelaide and a
trade level certificate in Horticulture from the Adelaide Botanic Gardens.
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Ms Lorraine Oldrey
Asset Management
City of Adelaide
25 Pirie Street
Adelaide, SA. 5000
Tel: (08) 8203 7480
Fax: (08) 8203 7482
Email: l.oldrey@adelaidecitycouncil.com
Lorraine has been actively involved in the City of Adelaide's street tree planting programme
for over twenty years including concept, initiation, design and construction phases. Now
Technical Officer Parkland Assets she has been involved in the development of the council's
Street Tree Policy and Tree pruning standards. Following a recent street tree audit she will be
looking to develop a street tree management plan for Council along with appropriate
guidelines to assist Council address other issues facing it with respect to street trees.
Mr Dean Nicolle
School of Biological Sciences
Flinders University of South Australia
GPO Box 2100
Adelaide, SA. 5001
Tel: (08) 8201 5184
Mobile: 0413 214 303
Fax: (08) 8201 3015
Dean is the owner/curator of Currency Creek Arboretum, a specialist eucalypt research
arboretum with ~ 6000 specimens of over 850 different eucalypt species and subspecies.
Dean completed a Certificate in Horticulture at Urrbrae High School, a B.App.Sc. in Natural
Resources Management and B.Sc.(Hons) within the Botany Department at Adelaide
University. He is currently completing a Ph.D. in eucalypt systematics and ecology at
Flinders University.
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URBAN TREES: A LOCAL GOVERNMENT PERSPECTIVE
Tim Johnson, TREENET Inc.
Local government urban forestry offers unique challenges and opportunities. The role is vital
in the development of community and in our progress toward sustainability, though much of
society doesn’t yet appreciate its value. The range of complex tasks performed by council
arborists, the breadth of regulatory constraints under which they work and the limited
information available to them make achieving desired outcomes difficult.
Local government is about community. Every task, function, service or governmental role
performed by council should be for the good of the community. Urban forests should be
established and maintained for the public good.
PUBLIC TREES AND THE TRIPLE BOTTOM LINE
The 1987 World Commission on Environment and Development (the Brundtland
Commission) stressed the need for sustainable development. The 1992 United Nations
Conference on Environment and Development (the Rio Earth Summit) championed
ecologically sustainable development (ESD) based on a considered balance of social,
environmental and economic goals.
Our national government, all states and territories and many local government authorities
have declared their support for ESD goals. Their balance sheets should therefore use the
“triple bottom line.” The costs of all goods, services and functions provided or performed by
these organisations should be considered against social, environmental and economic
outcomes. Thus local government should consider the economic, social and environmental
costs and benefits of its arboricultural work. (For more information see
http://www.ea.gov.au/industry/finance/publications/indicators/ )
THE BENEFITS OF URBAN TREES
Economic Benefits
Reports over the last decade have analysed the values of urban trees, see Hewett, P. (2002);
McPherson, E.G. (1996); McPherson et al (2000); Moore, G. (2000); Alexander, K. (2003).
Researchers have also begun to present the environmental benefits of urban trees in financial
terms.
The gross annual benefit of a typical Adelaide street tree has been calculated at $171
(Killicoat, P, et al 2002). McPherson (2001) analyses costs and benefits of small, medium
and large trees and determines the average annual net benefit over a forty year period as -$2,
$33 and $66 respectively (in US$).
Many local business operators consider the financial return derived through increased
provision of parking space and “street exposure” to be of more value than amenity and
environmental benefits provided by urban trees. A recent study by Wolf, K. (2003) suggests
that this view is flawed. Wolf found that many clients were willing to travel further to and
pay more for products and services in greener areas. Wolf’s findings included that “an urban
forest canopy may enhance revenues for businesses” and “the urban forest should be a
central element of retail place.”
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Environmental Benefits
An environmental concern that is considered in rural areas but not so much in major urban
settings is rising saline groundwater. Experience in rural areas indicates that rising
groundwater not only has significant impacts on native vegetation and biodiversity
conservation but also on roads, buildings, gardens and sports turf (Department of Agriculture,
Rural Towns Management Committee 2001). This report also identifies that trees are an
effective element of groundwater management systems:
“…research indicates that the effect of trees on groundwater tables is very localised
– to within 10 to 30m of the edge of the plantings. … The use of trees along road
reserves is suggested because road damage represents the single largest cost arising
from shallow groundwater. Trees planted near roads can be an effective method of
preventing the ground beneath the road pavement from becoming saturated.”
The cost of road reconstruction in Adelaide (a 7m wide asphaltic concrete carriageway with
concrete kerbing typical of minor residential streets) is approximately $1,200 per linear metre
(Catinari, A., 2003 pers. com.). In groundwater affected areas the useful life expectancy of
roads can be reduced to 20 years instead of the more typical 40 years. Groundwater impacts
begin when water tables rise to less than six metres deep in reactive clay soils or 1 metre deep
in sandy areas. Street trees should be considered essential in many areas on this basis alone.
Street trees can significantly extend the life of bituminous road seals by shading street
surfaces. Periods between resealing road surfaces can be extended from approximately once
per decade to less than once in every 20 years, with considerable environmental and
economic savings resulting (McPherson et al 2001). Given the combined benefits from
shading and groundwater reduction it is surprising that street tree planting is not more widely
viewed as an essential part of road design and maintenance.
Impacts of rising groundwater are not restricted to public infrastructure. Costs to individuals
for repairs to brickwork of private homes, drainage to prevent further damage, maintenance
of underground services and increases in utilities charges (due to higher maintenance
requirements) can be substantial. In areas where saline groundwater has reached road
surfaces, vehicles have deteriorated to the point of becoming unroadworthy within a few
years (Zidarich, K. 2002, pers. com).
Many of the economic benefits of tree planting are calculated on returns to regional commons
such as water catchments, local government areas or even to global commons like the
atmosphere. Though rising groundwater is a widespread problem, its potential economic
impact on individuals might make it useful for raising the profile of related issues in urban
areas and for gaining support for more intensive urban forestry.
Social Benefits
Several recent studies extend previous works relating the human benefits of interaction with
nature to societal functioning and the urban forest. Kuo, E. and Sullivan, W. (2001) detail the
results of an extensive study of residents of architecturally identical dwellings with varying
levels of surrounding vegetation. Kou and Sullivan found that incidences of violence were
significantly reduced in both quantity and severity for residents living in better-vegetated
areas. Similarly, anti-social behaviours such as littering, graffiti and vandalism were found to
be reduced in areas with appropriate vegetation.
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Westpahl, L. (2003) describes a range of social benefits derived from involvement in urban
greening projects. Shorter periods recuperating in hospitals, reduced crime, improved
business incomes, stronger club memberships, stronger community ties and improved
cognitive functioning were observable in individuals and groups in the presence of higher
levels of vegetation.
THE COST OF URBAN TREES
The cost of planting, establishing and maintaining urban trees is dependent on a range of
factors. In 2001, staff of the City of West Torrens began a research project to determine the
lifetime costs associated with several representative street tree species. Space available to
trees, suitability to site conditions (such as rainfall and soil characteristics), mature size,
growth rate, growth habit, life span and maintenance requirements were found to each have
individual and interrelated influences on tree performance and cost.
Conflicts between trees and built infrastructure impact both on the health and maintenance
cost of the tree and on the serviceability and maintenance cost of the hardscape. Failing to
adequately plan sufficient space for urban trees increases cost. Guidelines on minimum space
requirements for street trees suggest a planting space of more than two metres square is
required, but that conflicts are likely in nature strips with less than three metres between the
kerb and footpath, see O’Brien, D. (1993); Shigo, A. (1991); D’Amato, N. et. al (2003)
•

Balancing the interactions of street trees and their planting sites is critical in
minimising costs and maximising benefits. Both hardscape and trees are significant
investments. Common sense suggests that both investments require simultaneous
optimisation.

•

The mature size of street trees largely determines the impact they have on street
amenity. Planting smaller trees in preference to fewer large trees has been common
practice to minimise hardscape maintenance and service impact costs. As tree
purchase, planting and establishment costs are similar for large and small trees this
practice increases costs to the community while reducing the benefits provided by the
trees.

•

Tree lifespan directly influences the period during which benefits can be derived and
the frequency with which trees must be replaced. Maximum benefit is obtained from
long-lived species. Frequent replacement of short-lived species exposes Councils to
increased risk from deteriorating trees and reduces the period of benefit.

•

Faster growing trees provide benefits sooner than slower species but the faster a street
tree grows the more frequently it may require pruning to establish structure or to
avoid problems. Some fast growing species develop into large specimens (forest trees)
while others may be short lived (colonising species) so they may not make ideal street
trees.

•

Apically dominant tree species generally require minimal maintenance in street
situations. Trees with decurrent habits or multiple leaders require frequent formative
pruning, increased long-term maintenance and may have shorter useful life
expectancies due to structural issues.

16

THE COST OF STREET TREE ESTABLISHMENT AND MAINTENANCE
Tree establishment and maintenance practices were documented throughout 2001-2002 to
provide a basis for determining approximate lifetime costs for Callistemon ‘Harkness’, Celtis
occidentalis, Platanus x acerifolius and Pyrus calleryana street trees. Maintenance time
requirements for watering, fertilising, mulching, staking and formative/structural pruning
were recorded for each species (Appendices). Gaps in pruning data were filled by pruning
individual trees of various ages where recent history was known, eg: a 25 year old Celtis
occidentalis that had not been pruned for three years was pruned in 45 minutes so an
annualised requirement of 15 minutes (0.25 decimal hours) was recorded. Several gaps in
data remained so observed trends were extrapolated.
Note that pruning times may vary due to travel distances, weather, community issues and
other factors. Tables summarising the findings are presented in Appendices. Costs associated
with tree purchase, planting, litter collection, hardscape repair or site specific works such as
pruning trees to a boundary are not included in the figures given in the tables. Costs are
calculated at $45 per hour.
Species

Callistemon Harkness
Callistemon Harkness
Celtis occidentalis
Platanus x acerifolius
Pyrus calleryana

Life
Expectancy
25 years
40 years
70 years
100 years
50 years

Lifetime Maintenance
Requirement
Time (hours)
Cost
13.20
$594
18.40
$828
42.60
$1,917
39.25
$1,766
16.10
$725

Annualised
Cost
$24
$21
$27
$18
$15

Table 1: Approximate lifetime tree maintenance costs for street trees in the City of West
Torrens 2002.
STREET TREE PLANNING
Table 1 suggests an economic justification for using larger, long lived, apically dominant
species for street planting. The significance of the maintenance cost range becomes more
apparent when the population size of urban forests is considered: the annual cost to maintain
a forest of 50,000 street trees could vary from $750,000 to $1,350,000.
Consider the lifespan of the trees in table 1. A Platanus might realistically survive for 100
years in which time a nearby Callistemon might be replaced three times. The cost of four
Callistemon would be $2,376 compared to the Platanus’ $1,766. The Callistemon would
provide little benefit and require high maintenance four times (during the immature stages)
compared to the Platanus’ once. These figures are compared graphically in figure 1.
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Tree Maintenance Cost Comparison
$2,500

$2,000
$1,917
$1,782

$1,766

$1,500

$1,449

C
O
S
T

$1,000

Platanus
Celtis

$500

Pyrus
Callistemon

97

93

89

85

81

77

73

69

65

61

57

53

49

45

41

37

33

29

25

21

17

13

9

5

1

$-

YEARS

Figure 1: Long term cumulative cost of tree establishment, Celtis $1,917 (1 tree ~70 years),
Callistemon $1,782 (3 trees ~75 years), Platanus $1,485 (1 tree ~75 years), Pyrus $1,315 (2
trees ~75 years).
Consider the mature span of the Callistemon, Pyrus, Platanus and Celtis. Developing a
continuous canopy for an avenue one kilometre in length will require approximately 100
Platanus, 133 Celtis, 200 Pyrus or 400 Callistemon. The cost to maintain a continuous
canopy with these species is summarised in Table 2 below.

Canopy spread
at maturity
Quantity per
kilometre
Annualised cost
per tree
Annualised cost
per kilometre

Callistemon
5m

Pyrus
10m

Celtis
15m

Platanus
20m

400

200

133

100

$24

$15

$27

$18

$9,600

$3,000

$3,591

$1,800

Table 2: Estimated annual maintenance cost of avenues of Callistemon, Pyrus, Celtis and
Platanus.
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STREET TREE PLANTING AND REPLACEMENT RATES
How many street trees should a council maintain? Is there an ideal number? The City of West
Torrens has approximately 27,000 rateable properties, would one tree per property give a
desirable urban forest density? West Torrens has 295 kilometres of council-managed
roadway and 30 kilometres of state-managed roads. The maximum length of roadside
available for tree planting is therefore 650km. The number of trees required to create
continuous avenues in this length of roadway is dependent on spacing, as summarised below
in Table 3.
Species
Spacing
Quantity required in 650km
(800 streets)
Annualised maintenance cost

Callistemon
5m
131600

Pyrus
10m
66,600

Celtis
15m
44,933

Platanus
20m
34,100

$3,158,400

$999,000

$1,213,191

$613,800

Table 3: Number of street trees required to create continuous avenues throughout West
Torrens and their associated annual maintenance costs.
The number of trees required to “green” a city will obviously depend on the mix of species
used, the spacing based on their mature size, and the length of roadway to be planted. Clearly
the apically dominant, large species are significantly cheaper to maintain in the long term.
Tree replacement has the effect of increasing resource requirements for the urban forest as
maintenance needs are highest for immature trees (see Figure 2). As the increased
requirement compounds for each tree planted, keeping maintenance requirements to a
minimum requires that the minimum number of immature trees be maintained. Annual tree
planting rates should therefore be the minimum required to maintain the optimal number of
trees for any given area.

3.00

2.50

2.00
H
O
U 1.50
R
S

Juvenile

1.00

0.50

Immature

Mature

Senescent

PERIOD
0.00

Figure 2: Representative tree maintenance requirements (hours required annually) as a
function of stage of life cycle. Note the discontinuity between juvenile and immature stages
(normally year 2 or 3) due to cessation of manual watering after establishment.
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Establishing an urban forest with trees of evenly distributed ages and life expectancies will
allow for a range of benefits:
•
•
•

maintenance costs and resources will be minimal
replacement planting will match tree removal rate
impact of tree replacement on amenity and environment will be minimal.

Thus if 68,000 trees are required in a given urban forest (as estimated for the City of West
Torrens) and the trees have an average life expectancy of 50 years, 1360 trees should be
established each year. A more intensive planting program will result in the desired number of
trees being planted earlier, with the undesirable consequences of massive increases in short
term maintenance needs and subsequent large-scale replacement programs required in the
future (see Figure 3).
80000

70000

60000

50000
Planting Rate (3000)
Planting Rate (2000)
Planting Rate (1360)
Planting Rate (1000)
Removals

40000

30000

20000

2042

2040

2038

2036

2034

2032

2030

2028

2026

2024

2022

2020

2018

2016

2014

2012

2010

2008

2006

2004

0

2002

10000

Figure 3: Total tree numbers resulting from annual planting programs of 1000, 1360, 2000
and 3000 trees beginning in 2002
Planting large numbers of trees in the short term has the immediate disadvantage of high
maintenance requirements and the long-term problem of large numbers of aged trees
requiring replacement. Alternatively, planning long-term planting programs to establish and
maintain an optimum number of trees allows for consistent staffing, maximum city-wide
amenity, maximum environmental benefit and minimal cost to the community.
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CONCLUSION
Annual costs of maintaining street trees vary from approximately $15 to $30 per year over
the life of the tree (not including tree purchase, planting and removal). The annual net benefit
provided by a typical small street tree in Adelaide is $171 (Killicoat, P. et al 2002). This
figure does not include a range of the benefits such as:
•
•
•
•
•

increased life of public infrastructure
increased life of private property
improved social networking and informal support mechanisms
reduced crime rates
improved cognitive functioning

Thus a conservative approximation of the value of investment in street trees (allowing $2,500
for planting and removal costs, annualised at $50) is between 214% and 260% return on
investment.
Returns on tree assets are reduced in cases where there are conflicts between various
infrastructure components. Clearance pruning of overhead power lines, removing tree root
sewer chokes, replacing damaged concrete and paving, and early tree replacement costs are
all met by the community whether through council rates or utilities bills. As many of these
conflicts are managed through regulations under various Acts, local government is often
unable to optimise urban forest benefits and meet the desires of the community with regard to
tree planting and amenity.
Restricting the scale of urban trees and urban forests to reduce their impacts and costs is not
the answer. Restricting urban forests restricts their cost-effective provision of essential
ecological and social services. Urban forests must be expanded, but in ways where there is
minimal conflict with other city infrastructure. The basic needs of street trees must be
considered and met in the design and construction of our cities.
Plans for our cities must require the establishment and maintenance of sustainable urban
forests. Rather than restricting urban forestry, legislation and regulation must establish a
“level playing field” across local government boundaries to assist consistent urban forest
management. It must consider long term costs and benefits as well as short term benefit
associated with development value.
Effective urban forestry will play a major role in our future through its contribution to city
sustainability. It will help us to enjoy this future by enhancing the functioning of our society.
It will reduce the financial cost of our future through its contribution to the management of
environmental issues. It will assist us to better appreciate and understand this future through
its influence on cognitive functioning.
Local government urban forestry can help us to create a better future, to enjoy it more and in
the process it can make us better individuals. Local government urban forestry offers unique
challenges and opportunities.
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Appendix 1: Estimated Maintenance Requirements for Nettle Tree (Celtis occidentalis)
Year

Hrs / yr

Year

Hrs / yr

1

1.50

1.50

$

68

47

0.25

31.15

2

1.50

3.00

$

1,402

$

135

48

0.25

31.40

$

3

2.00

1,413

5.00

$

225

49

0.25

31.65

$

4

1,424

0.50

5.50

$

248

50

0.25

31.90

$

1,436

5

0.75

6.25

$

281

51

0.25

32.15

$

1,447

6

0.75

7.00

$

315

52

0.25

32.40

$

1,458

7

1.00

8.00

$

360

53

0.25

32.65

$

1,469

8

1.00

9.00

$

405

54

0.25

32.90

$

1,481

9

1.00

10.00

$

450

55

0.25

33.15

$

1,492

10

1.25

11.25

$

506

56

0.25

33.40

$

1,503

11

1.25

12.50

$

563

57

0.25

33.65

$

1,514

12

1.50

14.00

$

630

58

0.25

33.90

$

1,526

13

1.50

15.50

$

698

59

0.25

34.15

$

1,537

14

1.50

17.00

$

765

60

0.25

34.40

$

1,548

15

1.50

18.50

$

833

61

0.50

34.90

$

1,571

16

1.50

20.00

$

900

62

0.50

35.40

$

1,593

17

1.30

21.30

$

959

63

0.50

35.90

$

1,616

18

1.10

22.40

$

1,008

64

0.70

36.60

$

1,647

19

0.90

23.30

$

1,049

65

0.70

37.30

$

1,679

20

0.70

24.00

$

1,080

66

0.70

38.00

$

1,710

21

0.50

24.50

$

1,103

67

0.70

38.70

$

1,742

22

0.40

24.90

$

1,121

68

0.70

39.40

$

1,773

23

0.25

25.15

$

1,132

69

0.70

40.10

$

1,805

24

0.25

25.40

$

1,143

70

2.50

42.60

$

1,917

25

0.25

25.65

$

1,154

26

0.25

25.90

$

1,166

27

0.25

26.15

$

1,177

28

0.25

26.40

$

1,188

29

0.25

26.65

$

1,199

30

0.25

26.90

$

1,211

31

0.25

27.15

$

1,222

32

0.25

27.40

$

1,233

33

0.25

27.65

$

1,244

34

0.25

27.90

$

1,256

35

0.25

28.15

$

1,267

36

0.25

28.40

$

1,278

37

0.25

28.65

$

1,289

38

0.25

28.90

$

1,301

39

0.25

29.15

$

1,312

40

0.25

29.40

$

1,323

41

0.25

29.65

$

1,334

42

0.25

29.90

$

1,346

43

0.25

30.15

$

1,357

44

0.25

30.40

$

1,368

45

0.25

30.65

$

1,379

46

0.25

30.90

$

1,391

Mature

Accumulated hours

Mature

Accumulated cost

Senescent

Immature

Juvenile

Accumulated hours

Accumulated cost

Note: Maintenance hours include watering, fertilising, mulching, staking
and formative / structural pruning only. Figures do not include tree
purchase, planting or site specific works such as pruning trees to a
boundary. Litter collection and built infrastructure repair requirements
are not included. (Cost calculated at $45 per hour)
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Appendix 2: Estimated Maintenance Requirements for Gawler Hybrid Bottlebrush (Callistemon
“Harkness”)
Case 1: Lifespan cut short due to inadequate space and resulting
conflicts (typical of 1960's and 70's plantings)

Year

Hrs / yr

Year Hrs / yr Accumulated
hours

Accumulated cost

1.50

$

68

2

1.50

3.00

$

135

3

2.00

5.00

$

225

4

0.30

5.30

$

5

0.30

5.60

6

0.30

7

Accumulated
cost

1

1.50

1.50

$68

2

1.50

3.00

$135

3

2.00

5.00

$225

239

4

0.30

5.30

$239

$

252

5

0.30

5.60

$252

5.90

$

266

6

0.30

5.90

$266

0.30

6.20

$

279

7

0.30

6.20

$279

8

0.30

6.50

$

293

8

0.30

6.50

$293

9

0.30

6.80

$

306

9

0.30

6.80

$306

10

0.50

7.30

$

329

10

0.50

7.30

$329

11

0.50

7.80

$

351

11

0.50

7.80

$351

12

0.50

8.30

$

374

12

0.50

8.30

$374

13

0.50

8.80

$

396

13

0.50

8.80

$396

14

0.45

9.25

$

416

14

0.45

9.25

$416

15

0.40

9.65

$

434

15

0.40

9.65

$434

16

0.35

10.00

$

450

16

0.35

10.00

$450

17

0.30

10.30

$

464

17

0.30

10.30

$464

18

0.25

10.55

$

475

18

0.25

10.55

$475

19

0.25

10.80

$

486

19

0.25

10.80

$486

20

0.25

11.05

$

497

20

0.25

11.05

$497

21

0.25

11.30

$

509

21

0.25

11.30

$509

22

0.30

11.60

$

522

22

0.30

11.60

$522

23

0.30

11.90

$

536

23

0.30

11.90

$536

24

0.30

12.20

$

549

24

0.30

12.20

$549

25

1.00

13.20

$

594

25

1.00

13.20

$594

26

0.30

13.50

$608

27

0.30

13.80

$621

28

0.30

14.10

$635

29

0.30

14.40

$648

30

0.30

14.70

$662

31

0.30

15.00

$675

32

0.30

15.30

$689

33

0.30

15.60

$702

34

0.30

15.90

$716

35

0.30

16.20

$729

36

0.30

16.50

$743

37

0.30

16.80

$756

38

0.30

17.10

$770

39

0.30

17.40

$783

40

1.00

18.40

$828

Note: Maintenance hours include watering, fertilising, mulching, staking
and formative / structural pruning only. Figures do not include tree
purchase, planting or site specific works such as pruning trees to a
boundary. Litter collection and built infrastructure repair requirements are
not included. (Cost calculated at $45 per hour)

Juvenile

1.50

Immature

1

Mature

Immature

Juvenile

Accumulated hours

Mature

Case 2: Expected lifespan under best street tree
conditions.
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Appendix 3:

Hrs / yr

Year

Mature

Immature

Juvenile

Accumulated
hours

Hrs / yr
Accumulated
hours

Accumulated cost

1

1.50

1.50 $

68

2

1.50

3.00 $

135

3

2.00

5.00 $

225

4

0.25

5.25 $

236

5

0.25

5.50 $

248

6

0.25

5.75 $

259

7

0.25

6.00 $

270

8

0.40

6.40 $

288

9

0.40

6.80 $

306

10

0.40

7.20 $

324

11

0.40

7.60 $

342

12

0.40

8.00 $

360

13

0.50

8.50 $

383

14

0.50

9.00 $

405

15

0.50

9.50 $

428

16
17
18

0.50
0.50
0.50

10.00 $
10.50 $
11.00 $

450
473
495

19

0.30

11.30 $

509

20

0.30

11.60 $

522

21

0.30

11.90 $

536

22

0.30

12.20 $

549

23

0.30

12.50 $

563

24

0.30

12.80 $

576

25

0.30

13.10 $

590

26

0.10

13.20 $

594

27

0.10

13.30 $

599

28

0.10

13.40 $

603

29

0.10

13.50 $

608

30

0.10

13.60 $

612

31

0.10

13.70 $

617

32

0.10

13.80 $

621

33

0.10

13.90 $

626

34

0.10

14.00 $

630

35

0.10

14.10 $

635

36

0.10

14.20 $

639

37

0.10

14.30 $

644

38

0.10

14.40 $

648

39

0.10

14.50 $

653

40

0.10

14.60 $

657

41

0.10

14.70 $

662

42

0.10

14.80 $

666

43

0.10

14.90 $

671

44

0.10

15.00 $

675

45

0.10

15.10 $

680

Senescent

Year

Maintenance requirements for Callery Pear tree (Pyrus calleryana)

Accumulated
cost

46

0.2

15.30 $

689

47

0.2

15.50 $

698

48

0.2

15.70 $

707

49

0.2

15.90 $

716

50

0.2

16.10 $

725

Note: Maintenance hours include watering, fertilising,
mulching, staking and formative / structural pruning only.
Figures do not include planting time or site specific works
such as pruning trees to a boundary. Litter collection and
built infrastructure repair requirements are not included.
(Cost calculated at $45 per hour)
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Mature

Year Hrs / yr Accumula
ted hours
1
1.50
1.50
2
1.50
3.00
3
2.00
5.00
4
0.50
5.50
5
0.50
6.00
6
0.60
6.60
7
0.70
7.30
8
0.80
8.10
9
0.90
9.00
10
1.00
10.00
11
1.10
11.10
12
1.20
12.30
13
1.20
13.50
14
1.10
14.60
15
1.00
15.60
16
0.90
16.50
17
0.80
17.30
18
0.70
18.00
19
0.60
18.60
20
0.50
19.10
21
0.40
19.50
22
0.25
19.75
23
0.25
20.00
24
0.25
20.25
25
0.25
20.50

Accumulated cost
$
68
$
135
$
225
$
248
$
270
$
297
$
329
$
365
$
405
$
450
$
500
$
554
$
608
$
657
$
702
$
743
$
779
$
810
$
837
$
860
$
878
$
889
$
900
$
911
$
923

Mature

Immature

Juvenile

Appendix 4: Estimated Maintenance Requirements for London Plane tree
(Platanus x acerifolia)
Year Hrs / yr Accumula
ted hours
51 0.25
27.00
52 0.25
27.25
53 0.25
27.50
54 0.25
27.75
55 0.25
28.00
56 0.25
28.25
57 0.25
28.50
58 0.25
28.75
59 0.25
29.00
60 0.25
29.25
61 0.25
29.50
62 0.25
29.75
63 0.25
30.00
64 0.25
30.25
65 0.25
30.50
66 0.25
30.75
67 0.25
31.00
68 0.25
31.25
69 0.25
31.50
70 0.25
31.75
71 0.25
32.00
72 0.25
32.25
73 0.25
32.50
74 0.25
32.75
75 0.25
33.00

Accumulated cost
$
1,215
$
1,226
$
1,238
$
1,249
$
1,260
$
1,271
$
1,283
$
1,294
$
1,305
$
1,316
$
1,328
$
1,339
$
1,350
$
1,361
$
1,373
$
1,384
$
1,395
$
1,406
$
1,418
$
1,429
$
1,440
$
1,451
$
1,463
$
1,474
$
1,485

26

0.25

20.75

$

934

76

0.25

33.25

$

1,496

27

0.25

21.00

$

945

77

0.25

33.50

$

1,508

28

0.25

21.25

$

956

78

0.25

33.75

$

1,519

29

0.25

21.50

$

968

79

0.25

34.00

$

1,530

30

0.25

21.75

$

979

80

0.25

34.25

$

1,541

31

0.25

22.00

$

990

81

0.25

34.50

$

1,553

32

0.25

22.25

$

1,001

82

0.25

34.75

$

1,564

33

0.25

22.50

$

1,013

83

0.25

35.00

$

1,575

34

0.25

22.75

$

1,024

84

0.25

35.25

$

1,586

35

0.25

23.00

$

1,035

85

0.25

35.50

$

1,598

36

0.25

23.25

$

1,046

86

0.25

35.75

$

1,609

37

0.25

23.50

$

1,058

87

0.25

36.00

$

1,620

38

0.25

23.75

$

1,069

88

0.25

36.25

$

1,631

39

0.25

24.00

$

1,080

89

0.25

36.50

$

1,643

40

0.25

24.25

$

1,091

90

0.25

36.75

$

1,654

41

0.25

24.50

$

1,103

91

0.25

37.00

$

1,665

42

0.25

24.75

$

1,114

92

0.25

37.25

$

1,676

43

0.25

25.00

$

1,125

93

0.25

37.50

$

1,688

44

0.25

25.25

$

1,136

94

0.25

37.75

$

1,699

45

0.25

25.50

$

1,148

95

0.25

38.00

$

1,710

46

0.25

25.75

$

1,159

96

0.25

38.25

$

1,721

47

0.25

26.00

$

1,170

97

0.25

38.50

$

1,733

48

0.25

26.25

$

1,181

98

0.25

38.75

$

1,744

49

0.25

26.50

$

1,193

99

0.25

39.00

$

1,755

50

0.25

26.75

$

1,204

100

0.25

39.25

$

1,766
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ELECTRICITY DISTRIBUTORS – POLICIES AND
PRACTICES IN VEGETATION MANAGEMENT
Judy Fakes, Ryde College of TAFE
ABSTRACT:
The electrical distribution industry is a highly regulated, safety-driven industry responsible
for delivering an uninterrupted supply of electricity to its consumers. It is also legally
responsible for the management of vegetation in proximity to electrical assets.
This paper attempts to provide some background information on recent changes in this
industry and their impact on vegetation management. Examples of positive approaches have
been drawn from the author’s experiences with a number of distributors including Country
Energy and ENERGEX.
1.

THE ELECTRICITY INDUSTRY

1.1

A changing industry.

The electricity industry consists of four types of enterprises:
* Power generation companies which produce energy to sell into the wholesale
electricity market;
* Transmission companies which transport power from generators to the distribution
system via the high voltage transmission network or the grid; management of
vegetation in easements;
* Distribution companies that design, construct and maintain the network of poles,
wires and associated infrastructure and which deliver electricity to consumers; most
responsibility for vegetation management and
* Retail companies that purchase power from the wholesalers to sell to retail
customers. (ETSA, 2003).
This paper discusses the policies and practices of the distribution sector in relation to
vegetation management. Most of the examples are drawn from experiences in NSW,
Queensland and South Australia. References are also made to changes that have occurred in
other States.
Over the last twenty years, the Australian Electricity Distribution industry has gone through
many changes, especially in the last five years. These changes include:
* Amalgamation of many small, local “Country Councils” into larger units. In NSW,
further amalgamations have occurred. This resulted in many job losses, considerable
restructuring and the need to develop new skills.
* Deregulation. Prior to deregulation, each state or territory operated its own
government run monopoly market. A series of reforms has seen a move from public
ownership to the formation of corporations and to private ownership in some states.
The main aims of deregulation are to deliver customers lower costs, an increased
range of services and a choice of energy retailer, connection service provider and
metering service provider (Energy Australia, 2003). The latter reference to choice of
provider is referred to as contestability.
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For example, in 1946, the Electricity Trust of South Australia (ETSA) was established
by the South Australian government as a publicly owned utility responsible for all
aspects of providing electricity to SA. Deregulation saw the formation of ETSA
Corporation. Between 1996 and 1998 this corporation was divided into several
business units. ETSA Utilities, the distribution entity is now a member of the Cheung
Kong Group of companies (as are a number of Victorian electricity enterprises)
(ETSA, 2003).
The various phases of deregulation have included the establishment of a National
Electricity Market and interconnection via a national grid which links NSW, Victoria,
Queensland, SA and the ACT (ENERGEX, 2003). The National Electricity Market
Management Company is the body corporate responsible for the administration and
operation of the wholesale electricity market in accordance with the National
Electricity Code (NEMMCO, 2003).
In summary, it could be said that electricity distributors:
* are highly regulated,
* operate in an increasingly complex and competitive market place,
* are regularly amalgamated and restructured,
* are an income source for governments and or shareholders, and
* outsource more operations and are increasingly involved in contract
management.
1.2

Regulation

Electricity Distributors are highly regulated and monitored. As the business involves the
construction and maintenance of the network and the selling of a product to consumers, there
are many regulators. For example, Energy Australia, which supplies much of the Sydney to
Newcastle market, is regulated by the following authorities:
* NSW Ministry of Energy & Utilities
* National Electricity Code Administrator
* National Electricity Market Management Company Ltd
* Independent Pricing & Regulatory Tribunal
* Australian Competition & Consumer Commission
* WorkCover NSW
* NSW Department of Fair Trading
* NSW Department of Planning & Natural Resources (Energy Australia,
2003).
Apart from external regulators and auditors, most distributors have rigorous internal auditing
procedures.
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2.

VEGETATION MANAGEMENT

Vegetation management includes a range of strategies from pruning, tree removal, herbicide
treatment, slashing, tree selection and electrical solutions such as alternative conductors,
relocation of lines (including undergrounding), alternative constructions and the use of taller
poles. Vegetation management may occur in designated easements and on public and private
land.
Most of the responsibility for vegetation management sits with the distribution enterprises.
All states and territories have legislation that determines the rights and obligations of
distributors in relation to the management of vegetation in proximity to electrical assets.
Recent changes in legislation in both NSW and Queensland have attempted to put more
responsibility and or the costs associated with vegetation management onto the tree owner.
In both NSW and Queensland, there appears to be a renewed interest in vegetation
management. Some likely drivers for this action would include a significant emphasis on
safety from the Departments of Energy, network reliability, compliance with legislation and
regulations, the high costs associated with vegetation management and increasing consumer
awareness of environmental issues. The response by most distributors has been to develop or
update policies and other strategies in line with these new requirements.
2.1

Legislation

The Industry Safety Steering Committee constituted by the NSW Minister for Energy &
Utilities is currently reviewing the document Guide to Managing Vegetation near Power
Lines. This document, otherwise known as ISSC 3, details the legislation, regulations and
Codes of Practice with which the networks and their contractors must comply. In NSW this
legislation includes:
* Electricity Supply Act 1995
* Electricity Supply (Safety & Network Management) Regulation 2002
* Electricity Supply (General) Regulation 2001, Part 11
- Clause 102 Preservation of Trees
- Clause 103 Tree Management Plans
- Clause 104 Consultation with Councils and the public
* Code of Practice for Electricity Transmission and Distribution Asset
Management
* Environmental Planning & Assessment Act 1979
* Protection of the Environment Operations Act 1997
* Pesticides Act 1999
* Native Vegetation Conservation Act 1997
* Threatened Species Conservation Act 1995
* Rural Fires Service Act 1997
* National Parks & Wildlife Act 1974
* Heritage Act 1977
* Soil Conservation Act 1938
* Occupational Health & Safety Act 2000
* numerous State Environmental Planning Policies (ISSC 3, 2003)
This is not the complete list but it serves to indicate the range of environmental and other
legislation associated with vegetation management. ISSC 3 also sets the industry standards
for clearances between vegetation and powerlines. Clearances depend on voltage of the line,
insulated or not, span length and bushfire zones.
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2.2

Vegetation Management Plans

In order to meet the requirements of the legislation, distributors in NSW have developed
Vegetation/ Tree Management Plans. Country Energy, which covers 72% of the State, has
developed Trees for Life, Energy Australia has produced a similar document. Essentially
these documents detail the responsibilities of the distributors with respect to maintaining
clearances between powerlines and vegetation, detail the pruning and or other methods of
vegetation management including electrical solutions and offer advice on species selection
and planting distances. These documents must go out for public comment.
2.3

Other policies

All distributors will have internal documents such as “Safe Working Procedures” for all
operational activities including vegetation management. These documents generally set out
the detailed safety procedures, technical details and training requirements.
Safety is the biggest issue for most distributors: safety of the public, safety of the network
and safety of workers. Staff training therefore has a high priority. For example County
Energy specifies the following qualifications for all staff (including contractors) who are
engaged in removing vegetation near powerlines.
* 5099 Exemption to Regulation 133A of the Construction and Safety
Regulations 1950,
* Resuscitation training,
* WorkCover EWP Certificate of Competency,
* TAFENSW Tree Care for Electricity Workers course,
* Chainsaw Safety Awareness Certificate,
* EWP Rescue and Controlled Descent Device Training,
* for those who climb – appropriate qualifications in climbing and aerial
rescue for climbers and observers. (Country Energy, 2001)
3.0

PRACTICES – SOME POSITIVES

3.1

Employment of Horticulturalists and the establishment of Vegetation
Management Teams.

To my knowledge, more than fifteen years ago, Integral Energy (then Prospect Electricity)
was the first distributor in NSW to employ qualified Horticulturalists to advise in
horticultural and environmental issues and policies. Those people are still with the
organisation. Similarly, Energex (SE Qld), Country Energy and Energy Australia all have
horticulturalists involved in a variety of roles. The roles include auditing of contractors for
compliance with pruning practices, training of electrically qualified personnel, development
of internal working procedures and other documentation and policies, liaison with local
councils and community groups and the development of species lists and trial sites.
Energex and the now redundant NorthPower both went through a process of establishing
dedicated Vegetation Management sections and teams. The sections used both electrically
and horticulturally qualified people managing vegetation issues on a regional basis but with
regular and centrally located collaboration. Both of these organisations clearly identified that
vegetation was an area that required specialist knowledge that was beyond the scope of most
electrically qualified staff. However, they also recognised that working in an electrical
environment requires very close attention to safety regulations.
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Recent restructuring and or amalgamations has seen changes to the vegetation management
strategies of both organisations. It appears that the NorthPower model will be applied to
Country Energy. It is hoped that the expertise developed by the original Energex teams will
not be lost in the system but will be built upon.
3.2

Vegetation Management Agreements.

The concept of establishing formal vegetation management agreements between electricity
distributors and local government (tree owner) authorities is not new. During the 1980s and
1990s, a number of formal sessions were held by Prospect Electricity and their constituent
councils to develop agreements on who would be responsible for various aspects of
vegetation management including pruning, tree removal and replacement. These were based
on the Electricity Council of NSW Model Agreement (Department of Minerals & Energy,
1990).
In many instances, especially in rural areas, verbal agreements have been made between
individuals from both parties. However, when one person leaves the organisation or there is a
restructure, the situation may become unclear and problems may arise. In 2003, both Country
Energy and ENERGEX have embarked on new programmes to formalise agreements
between themselves and constituent councils.
In Brisbane in July this year, ENERGEX and SEQROC (South-east Queensland Regional
Organisation of Councils) set up a two-day Vegetation Workshop. The aims of the workshop
were to:
* develop a mutual understanding of the relationship between local governments and
energy authorities and the role they play in vegetation management to achieve community
outcomes, and
* discuss and develop the Vegetation Management Framework Agreement between
individual SEQROC members and ENERGEX.
There were representatives of most of the major member councils as well as SEQROC and
ENERGEX. The programme was structured to provide all participants with perspectives and
information from all stakeholders. Presentations included legislative requirements and
management options and specific examples of tree selection, species trials, public education,
tree removal and replacement programmes that were already in place. The workshop also
provided an excellent opportunity for local councils to clearly present their issues and
concerns to ENERGEX. For example, biodiversity rated highly as an area of concern to a
number of key councils. It also allowed for ENERGEX to present a more public and personal
face to the councils.
The workshop was very informative and successful. The general ‘Vegetation Management
Framework’ which had been formulated at a State level was edited to an ENEGEX/SEQROC
document. This will now be the basis of specific and detailed agreements between
ENERGEX and each of their constituent councils.
3.3

Species trials.

As with Vegetation Management Agreements, species lists prepared by energy authorities
have been around for many years. A number of colourful and informative documents have
been published including Your Guide to Tree Planting near Powerlines ( Powercor,1995) and
Tree Planting Near Powerlines (ETSA, 1989).
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The quality of the list has depended on who prepared the document and the criteria for
selection. Most horticulturalists would consider that a mature height of 4.0 meters is
completely inadequate to provide the many benefits we seek from street trees let alone
accommodate pruning for pedestrians and vehicles. Similarly, any one who has been involved
in selecting species for street plantings is aware that it is an extremely complex process and
that there is no such thing as the perfect street tree.
Brisbane City Council is currently trialling a number of local rainforest species as well as a
range of grafted Brachychiton spp. Maureen See from BCC is one of the project officers. The
grafted Brachychitons are the brainchild of Helen Leicht, Horticulturalist with ENERGEX.
The BCC trial is in its third year. The aims of the trial are to enhance the range of suitable
street tree species and to showcase some of the lesser known and used south-east Queensland
rainforest species (See, 2003). It is intended that the trials be registered as TREENET sites.
3.4

Community education.

All distributors produce a range of printed and electronically available material for their
consumers. Some web sites are more informative than others.
ENERGEX has developed a range of material branded as “safetree”. This includes
information on planting, labels for nursery stock, postcards to notify residents of planned
pruning work, television advertisements and so on. The services of a public relations expert
have been secured to work with technical specialists.
3.5

Pruning practices.

The requirement for pruning trees near powerlines will be with us for many years despite
pressure being applied to locate more electrical services underground. Given the high
recurrent costs of pruning it is easy to see why distributors are keen to share the costs with
tree owners and to pursue other means of vegetation management.
It is my strongly held opinion, based on almost twenty years of practical experience, that
selective reduction pruning is the most effective long-term method for pruning trees near
powerlines. “Gully-cutting” and lopping are both excessive and counter-productive. The
intervals between pruning must be based on biological responses and community
requirements rather than rigidly prescribed maintenance schedules. The longer the interval,
the greater the volume that must be removed from the tree and generally the greater the
negative response from the community (Fakes, 2000).
Contracts set up by a number of distributors now allow for clearance maintenance over a
three year period rather than prescribed cycles however annual cuts have been successful in
many regional centres. The challenge is to maintain good pruning practices.
Country Energy has now made the TAFE NSW course “Tree Care for Electricity Workers” a
component of their apprentice’s training. This organisation has also engaged an ecologist in
one of their regions to improve their environmental management of easements.
4.0

CONCLUSIONS

Electricity distributors are like many other organisations in that they are grappling with
increasing demands to become more efficient, more profitable and more environmentally
responsible whilst managing their core business which is the uninterrupted supply of
electricity to their consumers.
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The way ahead in vegetation management is for shared responsibility. This will require a
better understanding of the structure, goals and the dynamics of the various organisations
involved in owning and managing vegetation. There needs to be clearer lines of
communication between stakeholders. The formulation and implementation of co-operative
and collaborative policies and practices which are flexible enough to meet local requirements
is the challenge for all of those involved with the management of vegetation near powerlines.
It is clear from recent management decisions by some distributors in NSW and Queensland
(and to a certain extent South Australia) that responsible management of vegetation and the
environment is high on the agenda.
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PALMS FOR THE STREETS OF ADELAIDE
Heinz Froehlingsdorf Transport SA

Palms, what are they?
•
•
•
•
•
•

Ancient group of flowering plants.
Family Arecaceae or alternatively Palmae.
Woody, monocots.
Approx 2,500 – 3,000 species in approx 200 genera.
Distributed mainly throughout the tropical areas of the world, with a few hardy
species found in more temperate areas.
Numerous uses, including some of the more important crop plants.

Why use palms as street trees?
•
•
•
•
•
•

Looks, palms are regarded by many as noble features of the landscape.
Once a species is chosen the landscaper usually has a good idea of what they will
ultimately end up with.
High variety in the group, that is there is a species suitable for a variety of situations
Generally if planted with sufficient room they are infrastructure friendly.
Palms are often available in large sizes, that can be readily moved.
Require relatively little maintenance.

What species are currently used as street trees?
•
•
•
•
•
•
•
•
•

Livistona australis (Cabbage Palm)
Livistona chinensis (Chinese Fan Palm)
Phoenix canariensis (Canary Island Date Palm)
Phoenix dactylifera (Date Palm)
Phoenix roebelenii (Dwarf Date palm)
Syagrus romanzoffiana (Queen Palm)
Trachycarpus fortunei (Chinese Windmill Palm)
Washingtonia filifera (American Cotton Palm)
Washingtonia robusta (Mexican Fan Palm)

Species with potential.
•
•
•
•
•
•
•
•
•
•

Archontophoenix spp. (King Palms)
Bismarkia nobilis (Bismarck Palm)
Brahea spp. (Hesper Palms)
Butia spp. (Wine Palms)
Chamaerops humilis (European Fan Palm)
Jubaea chilensis (Chilean Wine Palm)
Dypsis decaryi (Triangle Palm)
Livistona spp. (Cabbage Palms)
Phoenix spp. (Date Palms)
Parajubaea spp. (Mountain Coconut Palms)
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•
•
•
•

Ravenea rivularis (Majestic Palm)
Rhopalostylis spp. (Feather Duster Palms)
Sabal spp. (Palmetto Palms)
Trithrinax brasiliensis (Spiny Fibre Palm)

Drawbacks to the use of palms in our streets.
•

Palms generally come from high rainfall areas and therefore require additional
watering in areas that receive less rain, lower humidity and have higher evaporation
rates. Growth rates can be slow in temperate areas and any damage to foliage may
take considerable time to grow out. Less hardy species may be damaged by cold or
hot dry conditions. Tall species can be difficult to prune and may require costly
specialist equipment. Some species may be difficult to obtain and if available often
costly, particularly large specimens.
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OAKS FOR THE ADELAIDE PLAINS: SUCCESSFUL
SPECIES IN THE WAITE ARBORETUM
Jennifer Gardner, Waite Arboretum, University of Adelaide, South Australia
Abstract
The University of Adelaide’s Waite Arboretum is a valuable experimental collection. Species
of oaks performing well there under natural rainfall of 625 mm are reported. Most successful
are the species from the Mediterranean region, California and Mexico. Many of these oaks
have potential for street or amenity planting.
Introduction
Oaks belong to Quercus, one of eight genera in the family Fagaceae that occurs primarily in
temperate Northern Hemisphere. The family also includes sweet chestnuts Castanea (8 spp.),
Trigonobalanus (3 spp.), beeches Fagus (10 spp.), Chrysolepis (2 spp.) and two tropical
genera Castanopsis (134 spp.) and Lithocarpus (325 spp.) (Govaerts & Frodin, 1998). In
Australia the family is represented by the Gondwanan genus Nothofagus (34 spp.) which
considered to be in a separate family by Hill & Jordan (1993).
Of the 531 species of oaks, about 250 occur in the Americas, 125 in Asia and Malesia and the
rest in Europe, N. Africa and Macaronesia (Govaerts & Frodin, 1998). Sierra Madre
Occidental, Mexico and East and Southeastern Asia are rich in species. The infrageneric
taxonomy of oaks is in a state of flux and various schemes exist. Oaks are widely cultivated,
and widespread hybridisation and high variability make the delimitation of some species
contentious.
The Waite Arboretum
The Waite Arboretum is nestled in the foothills of Adelaide, South Australia, 34o58’S 138 o
38’E at an altitude of 100 – 110m. The Arboretum occupies 30 hectares of the University of
Adelaide’s Waite Campus at Urrbrae and comprises about 2,200 trees and shrubs from all
over the world representing about 880 species.
The soil is Urrbrae Fine Sandy Loam. The pH ranges from 5.7 at the surface, to neutral at 75
cm, to 8.6 at 90 - 175 cm depth. The climate is virtually frost free with a rainfall of 625 mm,
mainly in winter, followed by a hot dry summer. Initially, all trees were irrigated throughout
summer, but since 1960 trees are watered only for a few years until established.
From the outset the experimental value of the Arboretum was recognised and records have
been kept of growth, flowering and fruiting. All the trees are labelled and mapped and the
data stored electronically.
The Waite Arboretum oak collection
The Waite Arboretum oak collection dates from 1928 when the Arboretum was established.
Ten species of oaks were planted in that first year. In the 1950s, due to the interest of Prof.
James Prescott, second Director of the Waite Agricultural Research Institute and Prof.
Lindsay Prior of Canberra in homoclimes, nine additional species of oaks from SW U.S.A.
and Mexico were added to the collection: Quercus agrifolia Née, Q. chrysolepsis Liebm., Q.
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douglasii Hook. & Arn., Q. emoryi Torr., Q. engelmannii Greene, Q. garryana Douglas ex
Hook., Q. kelloggii Newb., Q. lobata Née, Q. obtusata Bonpl. and Q. wislizenii A.DC.
Other species that have flourished are from southern Europe or N. Africa:
Q. canariensis Willd., Q. cerris L., Q. coccifera L., Q. ilex L., Q. ithaburensis Decne., Q.
petraea (Matt.) Liebl., Q. pubescens Willd., Q. robur L. and Q. suber L. Asian species such
as Q. acutissima Carruth., Q. dentata Thunb., Q. leucotrichophora A. Camus and Q.
phillyraeoides A. Gray have not thrived.
Some northern U.S.A. species such as Q. palustris Münchh. struggle in the hot dry summers
of the Adelaide Plains under natural rainfall, but do better in the Adelaide Hills. Other eastern
N. American species such as Q. macrocarpa Michx., Q. x leana Nutt., and Q. bicolor Willd.
have performed well. Autumn colour in the Arboretum is generally disappointing and rare in
the oaks. In occasional years Q. palustris produces rich crimson foliage.
Over the last five years another 31 different species of oak have been added to the Waite
Arboretum. Of interest were oaks from SW U.S.A. and Mexico, however many of these are
shrubby and not suitable for street planting.
A current list of species represented in the Waite Arboretum is given in Appendix A.
Oaks with potential for street and amenity planting in Adelaide
Oaks have the advantages that they are long-lived (200 – 500+ years in their native habitats),
hardy and handsome. Many Californian oaks occur naturally in a wide variety of soil types
and climatic conditions. For example e.g. Q. chrysolepis is distributed where annual rainfall
ranges from less than 150 mm to more than 2,780 mm (Tirmenstein, 1989). Q. garryana can
withstand temperature extremes from
–34°C to 47°C (Howard, 1992). Generally oaks are not salt tolerant, but Q. ilex is successful
near the coast.
Oaks provide dense summer shade, an attribute increasingly recognised as important in our
climate. In a recent survey of Local Governments in South Australia, 76% of respondents
considered shade as being ‘very‘ or ‘extremely’ important as a factor affecting tree selection,
ranking 3rd in importance after the factors ‘non-poisonous’ and ‘non-invasive root systems’
(Mackenzie, 2002).
Where solar access is required in winter, there are a number of deciduous species from which
to choose. Some deciduous species e.g. Q. petraea Durmast oak retain their dead leaves until
spring, which detracts from their appearance.
With water restrictions now in place in a number of Australian States, there is also a growing
interest in using hardy species with low water requirements.
Disadvantages of oaks include that they are slow growing and acorns can be a slip hazard on
pavements. This may be a reason to favour species such as Q. kelloggii that produces acorns
only sporadically after 30 years of age, and large quantities only beginning at 80–100 years
(Howard, 1992). Large leaved species like
Q. canariensis, though well adapted and providing excellent shade, may be a problem for
waterways.
Evaluating species takes many years. Moreover, while a successful specimen is indicative of
a suitable species under those site conditions, poor performance of a specimen may be due to
poor planting stock or other factors.
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All the following species have performed well in the Waite Arboretum. Many have stood the
test of 40 summers without supplementary watering. A few younger specimens with potential
have also been included. Some of the species are quite large and appropriate only for very
wide grassy verges or parks and gardens.
Q. agrifolia coast live oak, California field oak
Evergreen; large, spreading, dense crown of dark green, medium sized leaves. The
Arboretum specimen, 50 years old, has a height ~10m, spread ~11 m. It is described in the
literature as drought-resistant (though less so than Q. douglasii or Q. lobata), height 6-25 m
and may live over 250 years (Steinberg & Howard, 2002). It is native to W. California and
Mexico.
Q. canariensis Algerian oak, Canary oak
Deciduous or semi-evergreen; very large and spreading; leaf size very variable, medium to 25
cm long; dead leaves may be retained till spring. The Arboretum specimens, 75 years old,
have heights ~14 m, spreads ~14 m. It is native to
S. Portugal, Spain, Tunisia, Algeria and Morocco. A promising hybrid in the Waite
Arboretum is Q. canariensis x Q. robur with a height ~6 m, spread 6 m after 12 years.
Q. cerris Turkey oak
Deciduous; spreading. The Arboretum specimen, 75 years old, has a height ~16 m, spread
~20 m. It is native to C. & S. Europe and Asia Minor and may attain a height of up to 43 m in
some conditions (Royal Horticultural Society, 1999). This species may be too large for
streets, but is suitable for parks.
Q. chrysolepis canyon oak, dwarf canyon live oak, maul oak
Evergreen; rounded crown; very attractive; medium size, oblong mostly entire leaves with
yellow midrib and terminal twigs. The Arboretum specimen, 50 years old, has a height ~9 m,
spread ~9 m. The species occurs naturally on a variety of soils and under rainfall ranging
from <150 mm to >2,780 mm. It is reported to be long-lived (to 300 years) and deep rooted
with roots extending up to 7.3 m below the soil surface (Tirmenstein, 1989). It is the most
widely distributed Californian oak, extending from SW Oregon and into Mexico.
Q. coccifera Kermes oak, grain oak
Evergreen; very attractive, small, dense compact rounded crown; small dark green prickly
leaves. The Arboretum specimens, 35 years old, have heights ~6 m, spreads ~6m. It is native
to the Mediterranean.
Q. douglasii blue oak, Californian blue oak, iron oak, mountain white oak
Deciduous; upright branching; leaves blue-green, small to medium size. The Arboretum
specimens, 50 years old, have heights ~12 m, spreads ~10 m.
This versatile species is described in the literature as flood-tolerant and drought-resistant,
well adapted to hot dry summers and cool, wet winters with annual rainfall 510 mm – 1020
mm. In its native habitat it is 6 – 20 m high and the oldest known specimen is 400 years old
(Howard, 1992). It is endemic to California.
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Q. emoryi Emory oak, blackjack oak, bellota
Evergreen, gradually dropping leaves in spring as the new leaves form; open, lightly
branched; small thick light green leaves. The Arboretum specimens, 18 years old, have
heights ~8 m, spreads ~6 m. In its native habitat it is a shrub or medium-size tree to 20 m.
This is the most abundant species of oak in southern New Mexico to Arizona (Pavek, 1994).
It occurs on a variety of soils and is drought tolerant. Its range also extends to W. Texas and
Mexico.
Q. engelmannii Engelmann oak, mesa oak
Semi-evergreen; wide spreading, rounded crown; small dark green leaves. The Arboretum
specimens, 50 years old, have heights ~10 m, spreads ~12 m. It is native to S. California and
Mexico.
Q. garryana Oregon white oak, Garry oak, shin oak, post oak
Deciduous. The Arboretum specimens, 45 years old, have heights ~9m spreads ~8m. The
species is drought-resistant, tolerant of a wide range of acid soils and diverse climates, longlived (to 500 years), can withstand temperature extremes from –34 to 47 °C, and attains a
height of 7 – 27 m (Howard, 1992). It is native to W. U.S.A. and S. W. Canada.
Q. ilex evergreen oak, holly oak, Holm oak
Evergreen; very dense, rounded crown; small to medium dark green variable toothed leaves.
The Arboretum specimens, 75 years old, have heights ~13 m, spreads ~16m. This species
may attain 27 m in height in favourable sites and thrives near the coast (Royal Horticultural
Society, 1999). It is native to SW Europe.
Q. ithaburensis Tabor oak, Vallonea oak
Almost evergreen, leaves shed as new leaves emerge; comes into leaf in early August with
prolific flowers; graceful pendulous branches; medium-size bright green leaves. The
Arboretum specimens, 30 years old, have heights ~8 m, spreads ~7 m. It is native of SE Italy
to eastern Mediterranean.
Q. kelloggii California black oak, Kellogg oak
Deciduous, large leaves. The Arboretum specimens, 50 years old, have heights ~10 m,
spreads ~11 m; less drought tolerant than other Californian oaks in the Arboretum, showing
signs of water stress in recent dry years. The species is typically 9 – 25 m in its native habitat,
but may exceed 35 m and live up to 500 years (Howard, 1992). It is native to California and
Oregon.
Q. x leana (Q. imbricaria x Q. velutina)
Almost evergreen; upright branches, open canopy; medium-size light green leaves, few
turning yellow/orange in late August. The Arboretum specimen, 55 years old, has a height of
~14 m, spread ~11 m. It is a natural hybrid occurring to C. & EC. U.S.A.
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Q. lobata valley oak, California white oak
Deciduous or semi-evergreen; medium sized lobed leaves; comes into leaf very early in
August. The Arboretum specimens, 50 years old, have heights ~12 m, spreads ~12 m. In its
native habitat, it is the largest North American oak, typically 10 – 25 m but may attain 30 m
and live up to 500+ years. It is reported as drought resistant, with several vertical roots that
tap groundwater and extensive horizontal root branches: vertical root depth has been recorded
as deep as 26 m in some individuals (Howard, 1992). It is endemic to California in areas with
rainfall ranging from 140 mm to 2030 mm.
Q. obtusata
Semi-deciduous; medium size leaves. The Arboretum specimen, 12 years old, has height ~7
m, spread ~3 m and is showing promise. It is native to Mexico.
Q. pubescens Downy oak
Deciduous to semi-evergreen; medium sized, lobed leaves. The Arboretum specimen, 30
years old, has a height ~12 m, spread ~7 m. The dead leaves are retained till spring, which
detracts from its otherwise attractive appearance. It is native to E., C. & S. Europe, N.
Turkey.
Q. robur English oak
Deciduous; wide spreading; medium-size, lobed leaves; dead leaves retained till spring. The
Arboretum specimen, 75 years old, has a height ~11 m, spread ~16 m. There are many
cultivars including ‘Fastigiata’ which is also doing well in the Arboretum, at 12 years old, it
has a height ~7 m, spread ~1.5 m and has potential for very narrow situations. It has a wide
natural distribution from Europe to Iran.
Q. suber cork oak
Evergreen; rounded crown; leaves small, dark green. The Arboretum specimens, about 50
years old, have heights ~12 m, spreads ~14 m. This is a very ornamental, drought tolerant
species with thick patterned bark from which commercial cork is obtained. It is suitable for
many temperate areas in southeastern Australia and it is surprising that it is not more widely
planted in the wine growing districts of South Australia where dense shade in public areas
would be an asset. It is native to W. and C. Mediterranean.
Q. wislizenii interior live oak, dwarf / scrub interior live oak, Sierra live oak
Semi-evergreen to almost evergreen; leaves glossy dark green, persisting for two years, small
with entire or finely toothed margins; early leafing. The Arboretum specimens, 50 years old,
have heights ~11 m, spreads ~11 m.
It is reported to have a deep root system with roots extending up to 21 m deep and it grows on
a variety of soils. (Tirmenstein, 1990). It is native to California and Mexico.
Conclusion
Many oaks from California, Mexico and the Mediterranean region have shown promise
growing in the Waite Arboretum under 625 mm rainfall without supplementary watering. A
number of these merit consideration as street trees or for amenity planting as they are
handsome, hardy species that provide good shade.
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Scientific name

Common name

Quercus acutissima Carruth.

bristle oak

Quercus agrifolia Née

California field oak

Quercus agrifolia Née

coast live oak

Quercus alba L.

white oak

Quercus alnifolia Poech

golden oak

Quercus arkansana Sarg.
Quercus bicolor Willd.

swamp white oak

Quercus canariensis Willd.

Algerian oak, Canary oak

Quercus cerris L.

Turkey oak

Quercus chapmanii Sarg.
Quercus chrysolepis Liebm.

canyon oak

Quercus coccifera L.

Kermes oak

Quercus coccifera L.

Kermes oak

Quercus dalechampii Ten.
Quercus dentata Thunb.

Daimyo oak

Quercus douglasii Hook. & Arn.

blue oak

Quercus emoryi Torr.

Emory oak

Quercus engelmannii Greene

Engelmann oak, mesa oak

Quercus faginea Lam.
Quercus falcata Michx.

Spanish red oak

Quercus frainetto Ten.

Italian oak

Quercus gambelii Nutt.

Gambel oak

Quercus garryana Douglas ex Hook.

Oregon white oak

Quercus georgiana M. A. Curtis
Quercus glandulifera Blume
Quercus glaucoides M. Martens & Galeotti
Quercus grisea Liebm.

gray oak

Quercus ilex L.
Quercus infectoria G. Olivier subsp. veneris (A. Kern.) Meikle

evergreen oak, holly oak, Holm oak

Quercus infectoria Olivier
Quercus ithaburensis Decne.

Tabor oak, Vallonea oak

Quercus john-tuckeri Nixon & C.H. Mull.
Quercus kelloggii Newb.

California black oak, Kellogg oak

Quercus laurina Bonpl.
Quercus leucotrichophora A. Camus

Himalayan oak

Quercus libani G. Olivier
Quercus lobata Née

valley oak

Quercus lobata Née x Q. robur L.
Quercus ‘Macon’ (Q. macranthera x Q. frainetto )
Quercus macranthera Fisch. & C. A. Mey. ex Hohen.

Caucasian oak, Persian oak

Quercus macranthera subsp. syspirensis (C. Koch) Minitsky
Quercus macrocarpa Michx.

burr oak

Quercus michauxii Nutt.

swamp chestnut oak

Quercus myrtifolia Willd.

myrtle oak, seaside scrub oak

Quercus obtusata Bonpl.
Quercus palustris Muenchh.

Spanish oak

Quercus petraea (Matt.) Liebl.

Durmast oak

Quercus petraea (Matt.) Liebl. subsp. iberica (Steven ex M. Bieb.) Krassiln.
Quercus petraea (Matt.) Liebl. subsp. pinnatiloba (K. Koch) Menitsky
Quercus phellos L.

willow oak

Quercus phillyreoides A. Gray

Ubame oak

Quercus polymorpha Schltdl. & Cham.
Quercus pubescens Willd.

downy oak

Quercus robur L. 'Fastigiata'

English oak, truffle oak

Quercus robur L. subsp. pedunculiflora (K. Koch) Menitsky
Quercus robur L. subsp. robur

English oak

Quercus rugosa Née

netleaf oak

Quercus suber L.

cork oak

Quercus variabilis Blume
Quercus virginiana Mill.

live oak

Quercus wislizenii A. DC.

interior live oak

Quercus wislizenii A. DC. var. frutescens Engelm.

interior live oak

Quercus x comptonae Sargent (Q. lyrata x Q. virginiana)
Quercus x hispanica Lam. (Q. cerris x Q. suber)
Quercus x leana Nutt. (Q. imbricaria x Q. velutina)
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FINDING NEW TREES
David E. Symon

Abstract
Some reflections on the origin of exotics in South Australia will be presented. The European
tradition of sending out plant explorers will be touched upon and the success of Australian
collections in the Mediterranean of agricultural plants will be noted. The specific need for
trees on the Adelaide plains will be examined. A collecting programme for South Australia
will be proposed and the resources that might contribute to it discussed.
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NATIVE TREES: THE VALUE OF SELECTION
G M Moore, Principal, Burnley College, University of Melbourne
ABSTRACT
Once again there has been a debate about the virtue of using native versus exotic trees in
urban landscapes. The debate ignited by issues related to drought, fire and sustainability has
been fanned by the desire to develop an Australian landscape that both reflects, and is part of
the Australian national identity. However, the fact that there is a debate at all is a testimony to
the level of ignorance of native tree species, and the failure to properly select and breed
native trees for urban use.
To achieve the full potential offered by the selection and breeding of native trees, the concept
of locally indigenous tree populations must be fully understood and exploited. The breeding
biology and gene pools of tree populations must be characterised, and species properly bred
and selected against the criteria set for urban trees. The use of locally indigenous native trees
will be one of the keys to attaining sustainable urban landscapes, and maintaining
biodiversity over the medium to long term. This is a necessity rather than a luxury in this era
of increasing environmental concern.
INTRODUCTION
It is both interesting and disappointing that a debate about the use of native or exotic tree
species in Australian urban landscapes continues. Passions and emotions run high when
choices have to be made about tree selection for prominent public open spaces and
streetscapes, and proponents from both sides fiercely defend their own selections and criticise
those of the opposition. The debate illustrates how important trees are in urban landscapes,
and that they clearly impact upon the national identity (Flannery, 2002).
Because trees are so large and long-lived, the decision about the right tree to plant is an
important one, and well worth the debate. The community will invest significant money in
the management of the specimens for decades and even centuries, so that the trees become
assets of the whole community, and their individual values can be measured in the tens, if not
hundreds of thousands of dollars. Their sheer size also gives a sense of scale to built
structures, the importance of which is magnified by the presence of multi-storeyed dwellings,
and large numbers of utility poles and signs. This also adds to the communities perceived
value of trees, as it reminds people of the human condition and the need to relate to the
broader environment.
In Australia the ‘liveability’ of the major cities is often associated with the impressive parks,
gardens, streets and boulevards, which have largely resulted from the involvement of
horticulturists in urban planning over a century ago (Spirn, 1984). These have contributed to
the design of many Australian cities, especially those developed in the second half of the 19th
century, and constitute a legacy that has been enjoyed by generations since (Moore 1996).
Many of these landscapes have been dominated by exotic species that are now reaching
maturity, and in some instances senescence.
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A CONTEXT FOR TREE SELECTION
Significant parts of South Eastern Australia are currently experiencing the seventh successive
year of below average rainfall. It is probably the worst drought in the region’s recorded
history. It is not an acute drought like those 1982-3, or earlier decades, which tended to
impact on a particular year, but were then over and soon forgotten. Rather this is a prolonged
or chronic drought, which is affecting mature trees that have survived for 100 years or more.
Both exotic and native are showing signs of severe stress, and in some cases major decline
and death.
The stress of drought and its impact on natural and created landscapes is further compounded
by recent major bushfires that have altered landscapes in Sydney, Canberra and various parts
of Victoria and South Australia. Questions are asked about the interactions between the fires
and vegetation, and on the contribution that the type of vegetation has on the occurrence,
spread and behaviour of fire. Consideration should also be given to the processes of recovery
after fire.
There is salutary lesson in what is happening. This may be the worst drought on record, but
our records go back little more than a century. Such droughts may be a regular occurrence
every 150-200 years, and so many of the exotic species may not be suitable for use in our
landscapes over the longer term. Furthermore, fire is part of the environmental conditions
experienced in the southeast corner of the continent, and should be one of the factors taken as
a given in managing vegetation in any landscape, particularly on large tracts of public open
space, or the urban fringes of cities.
These severe environmental conditions raise the importance of appraising our own native
species of trees for use in urban landscapes. Droughts and fires, along with edaphic factors
such nutrient status or soil structure should not be considered rare or unusual. They are
natural, persistent and recurring components of the Australian environment and so must be
accommodated in plant management strategies. Native specimens have evolved for
thousands, and in many case millions, of years under environmental regimes of floods, fires,
droughts, winds, soil conditions and pests and diseases that are characteristic of the
Australian continent (Table 1). These evolutionary pressures have resulted in the
development of adaptations in many native species that maximize their potential for survival
and success under these conditions. It is the responsibility of professional plant managers to
identify these adaptations, understand their implications and to use them in the selection and
maintenance of trees in Australian landscapes.
EXOTICS AND NATIVES: THE BASIS OF CHOICE
While Flannery (2002) demands the use of native species in the development of a typically
Australian landscape, other criteria for tree selection can be validly applied. The old
horticultural adage of ‘the right tree in the right place at the right time’ is a sound one, and at
its core it requires the use of the best tree to meet the horticultural and landscape objectives
that are intended. In the past, exotics were often chosen because their biology and aesthetic
performance in urban environments were well understood. In some landscapes the continued
use of exotics would seem sensible. In new landscapes the use of native species would seem
sensible and farsighted. In good horticulture and landscape design, there should be no place
for simplistic dogmatism.
In the past, it has been difficult to justify the choice of native species for difficult urban
situations, when there was relatively little scientific information about their likely
performance. The adaptations of native species to the Australian environment have long been
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known from a botanical ecological perspective (Table 1), but how they would perform
against horticultural criteria in adverse urban environments was unknown. Furthermore,
many of the native plantings of species such as Blue Gums, Paper Barks, Grevilleas, and even
Bottle Brushes, that were undertaken in the 1970s, had failed, and as a consequence the
reputation of native trees for urban use was tainted.
However, many of the adaptations to drought, fire, grazing and poor soils can be seen as
general stress adaptations. Their existence would suggest that such trees should have the
capacity to cope with stresses in general that would include the stresses that they are likely to
experience in urban and regional landscapes. Under standing these adaptations should be
useful in informing research into and selection of native trees for specific urban use.
TABLE 1:
Some of the adaptations of native trees to Australian environmental
conditions that should be considered for selection of urban trees
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Sclerophyllous leaves
Lignotubers and lignotuberous shoots
Epicormic buds and epicormic shoots
Fire adapted fruits and regeneration mechanisms
Flooding tolerance
Capacities to withstand lengthy periods of waterlogging
High tolerance to grazing, especially from insects
Protective bark
Efficient internal nutrient cycling
Presence of allelopathic agents
Capacity to cope with nutrient deficient soils
Adaptations to facilitate nutrient uptake
Appropriate mycorrhizal associations
Flanged trunks and shallow root system
High levels of stomatal control and water regulation

Furthermore, many of the adaptations that Australian native tree species possess, or are
assumed to have, do not necessarily benefit their growth and persistence in urban
environment. The assumption that native species were automatically and naturally well
adapted to drought is simply fallacious. Some native species such as the River Red Gum, and
various Melaleuca species, have little capacity for stomatal control and can be excessive
water users. Planting such species in urban environments on the premise that they will
survive drought, or use less water in comparison with exotic species is erroneous. Clearly the
biology of the species whether native or exotic has to be understood and informed choices
made.
This is not an argument in support of exotics over natives, but quite the contrary. It is an
argument in support of knowledge of Australian species, so that appropriate choices can be
made. Such informed choices should see native species used successfully even in the most
difficult of urban landscapes. Failure to understand the biology of native plants will see them
planted as part of an ideology that is almost certain to lead to spectacular failures that would
see the cause of planting native trees in such landscapes put back decades. It would be a
repeat of past mistakes, but with out the justification of ignorance at the time. There is
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sufficient research and knowledge available now to indicate future directions in tree
selections and breeding.
CHOICES FOR SELECTION AND BREEDING OF TREES
The first attempts to breed landscape trees in the modern era date back to the early 1900’s,
although some species like elms and plane trees had been implicitly bred and selected for
centuries. Many of these early attempts were aimed at developing trees that were pest or
disease resistant (Harris 1992). The criteria used in these selection and breeding programs,
related to inherent properties of the trees and their capacities to cope with certain pests,
diseases and environmental stresses (Table 2)
TABLE 2 Characteristics used in early tree selection and breeding programs
(after Harris 1992)
CHARACTERISTIC
Inherent Characteristics
Rate of Growth
Wood Strength
Rooting
Environmental Adaptations

Pest/Disease Resistance
Stress Resistance
Longevity

ASPECT FOR SELECTION
Growth habit and size
Leaves , flowers, fruit and bark
Fast growing
Slow growing
Capacity to withstand wind and storm events
Root architecture
Likelihood of root damage to hard landscape
Climatic adaptations
Edaphic adaptations
Water relations – drought, water logging
Selection for pest resistance
Selection for disease resistance
Tolerance of winds and storm events
Tolerance of pollutants
Longer life spans under urban conditions

Until relatively recently, knowledge of native trees in terms of their horticultural
characteristics has been relatively poor. There is an excellent forestry literature concerning
the growth of many native species of economic importance to the timber industry. Some of
this information is relevant to growing trees in urban landscapes, but it is not enough, and as
a consequence exotic species were often recommended for difficult urban landscapes.
Over the past few years, however, this situation has changed. The work of Williams (1996)
on the Lophostemon confertus, Smith (1997, 2001 a and b) on certain exotics and Corymbia
maculata, Bone (2002) on C. maculata and Looker (2001) on Tristaniopis species has
demonstrated the diversity that exists within populations of native tree species, which can be
utilised in selecting trees for urban use. These researchers all have a connection in some way
with Burnley College, but there are others in various States and research institutions pursuing
similar goals. The combined work of these researchers greatly expands the opportunities for
appropriately selecting, within the range of native tree populations, for traits that suit
specimens for urban landscape use.
Smith et al’s (2001a and b) work has shown that C.maculata has a root system that shares
many of the characteristics of Ulmus and Platanus species in coping with compacted and
water logged urban soils. The performance of C.maculata under the difficult site conditions
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modelled was comparable with those of these famous and widely used exotics. Smith’s work
reveals that C.maculata has a root system that is comparable with those of the two most
widely planted exotic trees in the world. The conclusion is that C.maculata has the potential
to be a great urban tree, not just in Australia, but worldwide.
In a similar way Williams (1996) demonstrated that different populations, or provenances,
within the species Lophostemon confertus were suited to different urban environments. His
work demonstrated that there was considerable variability within the population and that it
was not good enough just to select the species. A choice had to be made about the
characteristics from within the species that were required, and then a particular seed source
specified for the origin of specimens, which possessed these traits. He also suggested that
different types of specimens would be appropriate in different geographic regions of
Australia.
While it has been important to understand the nature of the root systems of native specimens,
Bone (2002) studied characteristics of the roots system and canopies of C.maculata. Her
investigation rated the canopies of different populations of the species in terms of their
arboricultural performance. Once again she demonstrated that there was considerable
variation within the population and that careful decisions about seed source and origins of
specimens for use in urban landscapes had to be made. She also investigated anecdotal
reports that spotted gum was prone to co-dominant stems and the excessive shedding of
branches. She found that some populations were more likely to be co-dominant (or Vcrotched) than others, and to be prone to shedding, but that by selecting seed from
appropriate populations these traits could be minimised.
These important studies, amongst many others, demonstrate that native species have the
potential to be widely used in difficult urban landscapes. They show that by appropriate
selection and breeding, native trees are comparable in their biology to some of the most
widespread and best known exotic urban trees. Clearly there is a broad pallet of native
species from which to choose, but research work on their horticulture and arboriculture in an
urban context must underpin their choice.
Planting native species without consideration of their horticulture and arboriculture properties
and without the proper research base will doom many to failure. Uninformed use of natives
comes at a high cost, which will put their reputation as street trees back for years to come.
Properly bred and selected, their successful use in urban landscapes for the future would
seem assured.
INDIGENOUS TREES: A FRAMEWORK FOR DECISIONS
In many landscapes, the aim is to re-establish native vegetation on significantly degraded
sites. Often it is hoped that at least some functional elements of the original community of
plants can be re-established, or that species originally associated with the planting site may be
used as part of tree selection. In the past it was considered that any native species would do.
However, now there is an aim to use indigenous, or locally indigenous trees that are specific
to the particular site or location. Such trees often have adaptations that would seem to suit
them ideally to the site, provided that the original site conditions are substantially retained
This raises a couple of significant issues. The first is recognition that good tree selection
works at the population rather than the species level, and that even at the population level
there are differences, which may be significant to tree selection for a particular site. Some of
this intraspecific variation has been described by the provenance concept that is widely used
in forestry, and the ecotype concept of ecology. However, these terms are not synonyms with
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each other or the concept of “locally indigenous”, which is widely used in horticulture,
revegetation and habitat recreation.
Questions of “When is the use of locally indigenous plant material is important?”, “How is
the term locally indigenous defined?”, and “How do you make decisions for a particular
species about what is an appropriately “locally indigenous” plant?” are important, but often
overlooked. However, the debate is a significant one from a biological and ecological point of
view, and can also have significant implications for the sourcing and cost of plant materials.
Once again the solution comes not from the pursuit of an ideology, but from an understanding
of the biology of the tree and its effects on the ecology of the species.
This decision is largely informed by understanding that the impact of locally indigenous
material will depend upon the flow of genes within the gene pool of a particular population or
species. If the species has a restricted reproductive biology and gene flow is necessarily
limited, then the choice of locally indigenous plant material is probably essential for the
survival of the specimen, and the perhaps the long term viability of the local population of
that species on the site. If on the other hand, the breeding biology is open with a significant
flow of genes across populations, or even across the species as a whole, then the use of such
locally indigenous material may not be so important, as it may not provide any substantial
increased benefit.
Understanding the significance of the gene pool of a local population of trees and the
breeding biology of the remaining specimens, and the effects of planting the same or related
species nearby is essential. In a small remnant population there is a significant risk of
contaminating the local gene pool with genes from other sites, if specimens of the same
species from elsewhere are planted and are capable of interbreeding with the local remnants.
Such events are not uncommon and can seriously degrade the genetic integrity of remnant
populations, especially if the number of trees is small. If such situations arise there is a
genuine threat no only to the diversity of the species but to biodiversity of significant parts of
Australia. There is no value in homogenizing the genes held within the gene pools of
populations of trees, but there is real value in maintaining their diversity.
A VISION FOR THE USE OF NATIVE TREES IN URBAN LANDSCAPES
Many urban sites are potentially hostile to the growth and development of trees. As a
consequence it is important that trees are selected that have adaptations that will allow them
to cope with the urban environment. Given how little selection and breeding of native species
there has been, their adaptations to natural stresses may be indicative of their capacity to cope
with levels of urban stress. As Table 1 illustrates some adaptations are general stress
responses, and should pre-condition some native trees to the stressful urban sites. This is
sometimes described as pre-adaptation to an environmental factor. However the concept does
not have real validity in modern evolutionary theory, where an adaptation only arises as a
result of real natural selection pressures, but may be useful in guiding tree selection and
breeding.
Australian native trees have to be selected and bred against relevant urban horticultural
criteria (Table 3). These criteria must include characteristics that are identified from modern
arboricultural practice and the biology of the species themselves. Consequently the list of
criteria has expanded in recent years in light of the expanded research results (Williams 1996,
Bone 2002, Smith 2001, Looker 2001). It is to be expected that a more sophisticated
approach to these criteria will emerge as knowledge of the urban horticulture of Australian
species is expanded by thorough research and the availability of hard performance data.
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The common exotics that are planted are the end products of long breeding and selection
programs, some of which go back thousands of years. These trees provide considerable
amenity value, and have characteristics, which are both well understood and readily
specified. It is no wonder that they are so widely and commonly planted! Unless better data is
available on native trees species, it is highly likely that exotics will continue to be widely
planted because there is such good information on them and they can be precisely specified in
tender documentation.
Until native species are selected and bred to meet the objectives of urban planting and design
(Table 3), the use of poor seedling grown material from unknown sources will continue with
the associated risks of poor specimens, uneven growth and development, poor canopy
structures, low establishment rates and high levels of failure. Debates about natives versus
exotics are usually ill informed because native trees are at a considerable disadvantage due to
a lack of selection and breeding that reflects a dearth of knowledge. There is no even playing
field in the comparisons of exotic versus native trees, yet many people expect native trees to
perform well in urban environments, without being prepared to invest in selection, or even
simple data collection on post planting performance.
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TABLE 3. Breeding and selection criteria for trees for urban sites.
ASPECT OF TREE
BIOLOGY FOR
SELECTION OR
BREEDING
CANOPY/ABOVE
GROUND

ROOT SYSTEM/BELOW
GROUND

TREE BREEDING AND SELECTION
CRITERIA

Safe canopy structure for use in urban sites
Good crown form and foliage density
Retains safe canopy structure in high winds
Reduced susceptibility to sudden limb failure
Low incidence of co-dominance (v-crotching)
High level of water related stomatal control
High capacity to produce callus after wounding and
pruning
Good capacity to compartmentalise
High tolerance of regular pruning
Capacity to cope with pollutants
Appropriate breeding biology
Low incidence of major limb shedding
Good taper on major limbs
Tolerance of common urban pollutants
High tolerance of pests and diseases
Appropriate root structure to cope with interactions
with the hard landscape
Capacity to cope with compacted soils
Capacity to cope with soils depleted of oxygen and
moisture
Capacity for efficient nutrient uptake in depleted soils
Capacity to establish a good root system in soils with
high penetrative resistance
Capacity to grow in drought or water logged soils
Low incidence of wind throw
Well developed trunk flare
High tolerance of pests and diseases
Appropriate mycorrhizal associations

CONCLUSION
The failure to use native tree species effectively and efficiently in urban landscapes deprives
public open space managers of the opportunity of having impressive specimens that are well
adapted to the specific environmental conditions of a specific site. The use of locally
indigenous native trees will be one of the keys to attaining sustainable urban landscapes, and
maintaining biodiversity over the medium to long term. This is a necessity rather than a
luxury in this era of environmental concern.
To achieve the full potential that is offered by the selection and breeding of native trees, the
concepts of indigenous and locally indigenous tree populations must be fully understood and
exploited. The breeding biology and gene pools of tree populations must be characterised,
and species properly bred and selected against the criteria set for urban trees. Such trees
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should then successfully meet the aesthetic, functional and environmental objectives set for
their performance.
Recent fires and drought have refocused attention on the use of native trees in urban
landscapes, but quality urban trees are not simply plucked from the natural reservoir, but
must be the result of careful selection and breeding. It is essential that a wide and
comprehensive set of breeding and selection criteria are used that include appropriate root
and canopy characteristics, but also adaptations to urban stresses. In the past selection was on
a narrow range of aesthetic and limited biological traits, care must be taken to ensure that in
selecting native tree species the full gamut of adaptations to urban landscapes is considered.
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STORMWATER HARVESTING TRIAL - CLAREMONT
AVENUE, NETHERBY
Andy Wark, City of Mitcham
The City of Mitcham is pleased to demonstrate a commitment to TREENET by providing
Claremont Avenue and adjacent verge area (situated immediately to the south of the Waite
Institute grounds) as a trial site. Attendees at previous symposiums have had the opportunity
to observe the interaction of the root system of a mature street tree with the adjacent road
surface following exposure of the tree's root system with an air-knife. Additionally, the
performance of a number of Pyrus spp. installed into SPACE medium within the northern
verge will be monitored indefinitely.
The Stormwater Harvesting trial consists of the installation, monitoring and evaluation of
several simple stormwater diversion devices. Each device employs a different method to
divert quantities of stormwater from the water table into a soakage trench, then, in turn into
the soil medium within the verge. It is anticipated that in most instances increasing the
volume of moisture available to street trees by this method will improve their overall health
and reduce the need for tanker watering.
Replacement of the road surface and realignment of kerbing along the entire length of
Claremont Avenue has been scheduled for some time allowing the requirements of this trial
to be accommodated in the overall design.
Such a trial seems particularly relevant at this time, it supports the International Council for
Local Environmental Initiatives (ICLEI) Water Campaign concept adopted by the City of
Mitcham and will compliment self imposed or legislated water restrictions.
Whilst the benefits gained by providing additional moisture to the root zones of trees are
quite easily identified and monitored, the effect of introducing moisture to the highly
engineered road sub-surface may not be so easily observed. An accurate indication of the
extent of moisture infiltration and its impact on the strength, durability and performance of
the road surface will be obtained through the use of regularly spaced moisture probes and
controls. This data will be matched with roadway surface strength measurements providing
comparative readings.
University of South Australia honours students, Steven Porch and Jeffrey Zanker have
selected this project to form the basis of their thesis and will talk specifically about their
studies later in the symposium.
The City of Mitcham has provided a venue for the trial and Council construction crews are
installing the devices. However, the concept, design and impetus for the project has come
from a group formed by representatives from Transport SA, the University of South
Australia, TREENET and the City of Mitcham.
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STORMWATER HARVESTING TRIALS FOR
“IRRIGATION” OF STREET TREES AND WATER QUALITY
AND QUANTITY IMPROVEMENT
*Steven Porch, *Jeff Zanker and **David Pezzaniti
*Civil and Water Engineering (Honours Students) **Supervisor
Urban Water Resource Centre (UWRC), Division of IT, Engineering and the Environment,
University of South Australia
ABSTRACT
Street trees in urban environments suffer from a severe limit of space available for plots. This
combined with conventional drainage systems that take water away from the site lead to
limitations on the health, growth and potential development of the trees. The impermeable
environment exacerbates the already disturbed, deoxygenated and contaminated soil
conditions by requiring surface compaction of these small spaces.
Trees in urban environments can also adversely affect adjacent infrastructure. As the tree
grows, the roots seek out sources of water and grow along this path. These sources can be
located under roads, inside pipes or adjacent to housing. These roots cause cracking of the
road pavement, pipes and footings and can cause heaving of the footpath and gutter. This is a
major concern to councils as the funds required to remove the roots and reinstate the
damaged area are significant.
A field research project has commenced that will trial systems that harvest road runoff (for
“irrigation” of street trees) and provide water quality and quantity benefits, reducing the
impacts of stormwater on receiving environments. A controlled “irrigation” system will
encourage the tree roots to grow towards the distribution source and away from the adjacent
infrastructure. This will direct the roots to grow parallel to the roadways and houses, with the
ultimate goal of keeping the roots within the strip of land between the roadway and the
footpath.
INTRODUCTION
Stormwater quality entering creeks and rivers is an increasing problem due to increased
urbanisation and use of transport infrastructure. The increase in impervious surfaces prevents
water entering the soil and in the case of roads, starves street trees of much needed moisture.
As a result street tree roots tend to migrate to the road pavement, leading to adverse structural
performance impacts. An opportunity exists to address the problems of stormwater from
roads and lack of moisture to street trees through harvesting road runoff, cleansing it and then
distributing it to the street trees.
Transport SA, City of Mitcham, Treenet and The Urban Water Resource Centre (UniSA)
have combined resources to undertake this project. Foremost to the project is Transport SA’s
corporate policy to produce “A transport system in harmony with the environment”. To
achieve this water quality issues need to be addressed to ensure the impacts on receiving
environments are minimised.
The harvesting and distribution structures used in this trial have been the subject of many
prior individual investigations. It is their combined use to harvest and treat road runoff and
use this to water local street trees that has not been trialed in the field. This next step will be
the main focus of the project.
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BACKGROUND
Source Control Theory
The management of urban stormwater quality is a critical issue affecting the environmental
conditions of natural watercourses and our coasts. With ever-increasing pressure placed on
existing urban drainage infrastructure, solutions such as “source control” is, in most cases, the
only feasible measure available to local government authorities. This concept avoids the
historical ‘end of pipe’ solutions prevalent with drainage design in previous years where the
water is directed out of the catchment and treated as a whole at the end of the system.
Source control of stormwater involves both the water and pollution contents of runoff being
retained on-site by employing methods that hold rainwater where it falls and which preserve
the intrinsic water balance of the local area. This practice may reproduce hydrological
behaviours bearing close resemblance to those of the original forested catchments they
replaced.
First Flush Theory
The “first flush” is the first surge of flow during a rainfall event that conveys “built-up”
pollution on roadways to the drainage system. The latter part of a long rainfall event will
produce a pollution load of much lower concentration than that experienced during the “first
flush”, this phenomenon is most obvious in arid climates like Adelaide. A paper titled “Water
Pollution in Urban Environments” (1995) indicates the first flush may contain 30–50% of the
total runoff, but carry 60-90% of the pollutant load. Therefore the harvesting devices were
designed to capture only the ‘first flush’ component of the runoff allowing it to capture a high
concentration of pollution with a minimal volume of runoff.
Environmental Effects of Road Runoff
Typical road runoff may consist of gross pollution or litter (>4mm diameter), suspended
solids (<4mm diameter), heavy metals, hydrocarbons (fossil fuel based), nutrients,
biochemical oxygen demand (BOD), herbicides and asbestos. The bulk of these pollutants are
as a result of vehicle and road interactions, including braking, accelerating, turning, idling
and the actual physical break-up of the pavement itself (Argue et. al. 1999).
Contaminated road runoff can have a profound effect on receiving environments, whether
they are a watercourse or on-site infiltration. Likewise the constituents of road runoff affect
both marine and freshwater ecosystems.
Perhaps the biggest effect on the environment is from the high load of sediment and
suspended solids entering the receiving waterways. This increases the turbidity and therefore
reduces the amount of light penetrating the surface. This affects the feeding and
photosynthesis of many aquatic species (Water pollution in Urban Environments 1995). In
addition to this, nutrients and other organic matter deoxygenate the water, causing death to
much aquatic life and allowing nuisance plants to thrive. In the long term the water bodies
become silted up, restricting flow and continue to release toxicants or nutrients into the
environment.
Hydrocarbons also have a profound effect on receiving environments, particularly the long
chain polycyclic aromatic hydrocarbons (PAHs) (Argue et. al. 1999). Short chained PAH’s
break down in a number of days, but it is the long chained PAH’s which cause long term
damage to the environment as they often require years to break down.
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This project is not concerned with the collection of gross pollutants as there are gross
pollutant traps (GPT) implemented downstream of the project area to protect the waterways.
Though it is acknowledged that these contaminates are recognised as a problem if deposited
in the natural environment.
METHODOLOGY
Design Philosophy
The final designs for this project incorporated a wide range of concepts and ideas. These
ensured the suitability of the designs in conjunction with our project aim and objectives.
These include
•
•
•
•

harvesting and treatment of “First Flush” road runoff
ensuring designs have no adverse affects on adjacent infrastructure
irrigation of street trees
ease of installation and minimise maintenance

In consultation with stakeholders it was decided that three of the original designs would be
used in the trial. These designs included Permeable Paving, Terrabond and a modified Side
Entry Pit (SEP) with a channel insert. Each of these designs is composed of three sections;
Harvesting Component, Treatment Section and a distribution trench common to each design.
Figure 1. indicates the site outlay for all three designs. The specific harvesting and treatment
section vary for each and therefore individual diagrams for the Permeable Paving, Modified
Side Entry Pit and Terrabond are contained in Figures 2, 3 and 4 respectively.

Figure 1: Site Overview
Permeable Paving
The specification for the Permeable Paving provided by Boral (2003) was adopted in this
project. This required the paving blocks (80mm deep) to be bedded on 5mm screenings,
50mm thick, underlain by geotextile fabric. This ‘upper layer’ must be structurally supported
by a 350mm thick, free-draining clean crushed stone section containing 20mm size gravel
with 30% voids, although these dimensions and sizes can vary depending on the site
requirements.
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The key to the infiltration performance of this system is, undoubtedly, the restriction to flow,
which takes place at the geotextile layer. (Rommel et al. 2001) The 350mm deep gravel
section may be used for initial storage of the infiltrated runoff before discharging to the
trench. This gravel section is viewed as a secondary filter offering relatively small resistance
to the passage of flow through it and retaining little if any sediment. (Suarman, M. et al.
1996)

Figure 2: Cross Section of Permeable Paving Sub-Structure
One of the concerns with the permeable pavers design is the rate of clogging and its expected
lifespan. Previous studies undertaken have involved impervious/pervious areas of 1:1. In this
design the area of permeable pavers is quite small relative to the area of runoff and it is
anticipated that the rate of clogging will be higher as the pavers are subjected to a greater
volume of runoff and subsequent pollution load.
Modified Side Entry Pit (SEP)
This design involves the adaptation of existing drainage infrastructure in the implementation
of source control theory. This will involve inserting a channel at the upstream section of the
SEP refer Figure 3. The initial stormwater is captured in the channel and directed to a
receiving pit located at the rear of the SEP. The pit will be layered with geotextile allowing
filtration of the captured runoff. The entire system will be designed to fully hold the first
flush volume incident from the catchment only. Once at capacity the remaining runoff will
overflow the channel and be directed to the municipal drainage system.

Figure 3: Modified Side Entry Pit (SEP)
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Terrabond
A recent product introduced to the market is Terrabond, which is similar in performance to a
porous paver or surface. The device is formed by binding particular sized gravel with an
extremely strong resin, such that it contains almost 50% voids (Terrabond 2003). The
manufacturer of Terrabond Systems Ortis Holdings Pty. Ltd., states the product has extreme
bearing capacity, but due to a lack of technical data it is assumed this is only the case when
underlain by a strong material. The product is therefore suitable for some vehicular loading. It
is normally installed around trees in paved urban environments, thus enabling the trees to
receive water that they normally cannot because of an impermeable surface. However, the
device can be installed anywhere that requires a porous surface to remove water, including a
roadside gutter as in this project refer Figure 4. The product can be specified in varying
thicknesses, shapes and gravel sizes.
Infiltration Capacity
There has been very few trials performed on the Terrabond product and before it could be
used in the project some testing was deemed necessary. Recent testing of the Terrabond in the
gutter of a road test rig by Pezzaniti (2003) at the University of South Australia revealed the
following infiltration rates using both a fine and coarse
gravel product. The road rig was firstly set to a 4% slope and various flows were released
down the gutter to see how effective the device was at removing water from a steady gutter
flow. The same procedure was then repeated with the test road rig set at only 0.25% slope.

Figure 4: Cross-Section of Terrabond Kerb Installation

Figure 5 Test Road Rig showing Terrabond installation in gutter
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The testing yielded a minimum infiltration rate of 13.2 L/min for the fine gravel Terrabond
on the 0.25% grade rig with a roadway flow of 2 L/s. At the other extreme the maximum
infiltration rate of 30 L/min was recorded for the coarse gravel Terrabond on the 4% grade
test rig with a roadway flow of 240 L/s. As expected the larger gravel devices had a higher
infiltration rate than the finer gravel mix.
The testing was performed using clean water and there is no recorded testing using a
simulated pollutant load. If the product blocks up internally, the infiltration rate of the device
will reduce accordingly and less water will subsequently be harvested. As such during
modelling of the device a 50% blockage and therefore 50% reduction in infiltration rate was
used. A benefit of the design is that the Terrabond instillations will be removable and can
therefore be cleaned periodically.
In this design the Terrabond unit acts as the harvesting device and also the cleansing device.
Again there has been no testing performed on the product in this respect, but it is assumed
that the device due to its matrix structure will provide at least coarse filtration. This is one
aspect of the design that will need to be closely monitored.
Distribution Trench
The trench will be filled with free-draining clean crushed stone of 14mm size with 30%
voids, a porous pipe from the harvesting device will be passed through the gravel bed to
evenly distribute the water over the entire length of the trench. The dimensions of the
standard trench are 5000:600:300mm (LWD) which yields a storage capacity of 270L. Each
trench is sized to fully contain only the ‘first flush’ volume of water harvested. The
stormwater will be stored in the cavities between the stones whilst it slowly percolates into
the surrounding soil through the geotextile.
There will be five trench trials undertaken as part of this project. One type will be entirely
encased within a geotextile membrane and the second will also have a geotextile surround but
will incorporate an impermeable base and lip at the edges allowing captured water to be
stored for uptake by the trees during extended dry periods.
The third trial will involve a trench 150mm deep as opposed to the standard depth of 300mm.
The smaller trench will allow evaluation of designs capturing only 135L of first flush. In
relation to the average annual stormwater runoff retained, the cost -benefit is significantly
better for the larger trench system as most of the expense is involved in the collection
component. However this smaller volume will enable the distribution from one collection
device to be spread over more sites by interconnecting the smaller trenches and thus perhaps
benefiting more trees.
Monitoring
In this project there will be 4 monitoring components. When combined they will provide an
overall assessment as to how successful the devices are at achieving their aim and what
effects the systems are having on the surrounding environment.
The major component will be a network of moisture probes. These probes can be inserted
into the tubes and moisture is measured at vertical spacings of 100mm. This will provide
details of the horizontal and to a lesser degree the vertical movement of water through the
soil, giving an indication of the wetting bulb surrounding the trench. Adjacent to the road
pavement and footpath there will be a moisture monitoring tube, this will be particularly
important in indicating whether water is migrating into the road pavement. A key requirement
of this project is to avoid adverse moisture interference with adjacent infrastructure.
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The water level in the trenches will be monitored. This will produce data on how frequently
the trench fills up, how long it takes to drain and also allow water samples to be extracted for
monitoring the quality of water entering the soil.
Moisture monitoring at a control zone will be carried out to assess ‘normal’ site conditions.
The control zone will be located sufficiently far away to ensure they are not influenced in any
way by the distribution trenches. By comparing the data recorded by the control tubes and the
other moisture monitoring tubes, conclusions will be drawn as to how effective the
distribution trenches have been at evenly distributing the water to the soil.

Figure 6

Location of Monitoring Tubes

An important aspect to the three components detailed above is that the data will be
continuously logged. This will provide the highest level of accuracy and consistency. Without
accurate data a comparison between the systems is somewhat meaningless and the outcomes
may be misleading, as the full picture is not realised.
Lastly the street trees will be visually inspected by Treenet staff and compared to those trees
outside the trial site. This will indicate the trees general health and its growth rate relative to a
traditionally maintained street tree.
At both the start and the end of the project a sample of the soil will be taken from the site.
This will allow the determination of any soil contamination that has occurred due to
infiltration of the treated runoff.
CONCLUSION
To summarise the designs, there are essentially 3 harvesting devices. The permeable pavers,
Modified SEP and the Terrabond. In all but the modified SEP design, the harvesting device is
also responsible for the cleansing of the road runoff. The modified SEP will however, have a
separate collection and filter pit that the water is required to pass. In all designs the water is
then gravity fed through a pipe to a distribution trench.
These systems have been designed to minimise impact on the surrounding infrastructure and
are easy to install and require minimal maintenance.
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To date the devices have been installed and the project is about to enter the monitoring stage.
The monitoring will enable the determination of the suitability of the designs for
implementation in future construction works.
Long term monitoring is required to determine seasonal performance characteristics and
ideally the project would run for a couple of years.
Depending on the outcomes of the project, there is a potential for such systems, as those
trialed to become common practice of authorities such as Transport SA and Local Councils
for widespread incorporation into the transportation network.
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AN INVESTIGATION OF THE POTENTIAL TO USE
STREET TREES AND DESIGNED SOILS TO TREAT URBAN
STORMWATER
Liz Denman, Burnley College, University of Melbourne
Summary
In recent times, a greater emphasis has been placed on the environmental aspects of urban
stormwater management. An experiment has been designed to investigate the potential of
using street tree and tree soil systems to treat stormwater. The proposed treatment system fits
within the concept of Water Sensitive Urban Design, with the aim of achieving water quality
improvement, flow attenuation and integration of stormwater into the landscape. This paper
describes the experimental design and methodology developed to assess the feasibility of
using street tree and designed soil systems as a stormwater best management practice.
Introduction
The health of aquatic ecosystems in urban areas has received much attention in recent times.
Stormwater generated in urban areas is recognized as a significant source of non-point
pollution in waterways. Non-point pollution comes from a wide range of diffuse sources in
contrast to point-pollution emitted from sources such as industrial or sewage treatment plants.
Marsalek and Chocolat (2002) define stormwater as “the water running off urban surfaces, as
a consequence of rainfall over urban catchments”. Pollutants commonly found in
stormwater include: heavy metals, oils and surfactants, toxic organics and nutrients
(Victorian Stormwater Committee 1999). Urbanisation and its associated high proportion of
impervious surfaces also leads to increased quantities of stormwater. The greater frequency,
volume and velocity of runoff events also harm aquatic ecosystems (Wong 2000).
Conventional urban drainage systems have been designed to rapidly transport stormwater to
the point of discharge, the sole aim being flood prevention.
The concept of water sensitive urban design (WSUD) is a sustainable approach to urban
development. It emphasizes an holistic approach to water management with the aim of
achieving multiple objectives, including:
•
•
•
•

protection of natural aquatic ecosystems
integration of stormwater treatment into the landscape
protection of water quality
reduction of run-off and peak flows (Victorian Stormwater Committee 1999)

Stormwater management is a component of water sensitive urban design (Lloyd et al. 2002).
This alternative approach views water as a resource rather than a waste product (Lloyd et al.
2002). Examples of best management practices being incorporated into new urban
developments, such as Lynbrook Estate in Melbourne, include grass swales, vegetated
infiltration systems (biofilters) and constructed treatment wetlands (Lloyd et al. 2002). In
addition to flood prevention, these control measures seek to achieve water quality
improvement and reduced peak flows (Wong 2000).
There is a potential to incorporate other landscape elements into urban stormwater treatment
systems. These are particularly important in high-density urban zones, such as central
business districts, where grassed waterways, biofilters and constructed wetlands are less
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easily incorporated. The possibility of using street trees and tree soil as another stormwater
management control measure exists. Soil properties required to achieve successful tree
growth and water treatment appear to overlap.
It is proposed that runoff be directed from the street through an inlet in the gutter and
collected above the tree pit (Figure 1). The stormwater would filter down through the soil
profile and be collected by a drain installed at the bottom of the tree pit. After treatment, the
stormwater could be discharged into nearby waterways or potentially re-used in the
landscape. This research project will investigate the effects of street tree and soil systems on
stormwater.

Figure 1. Diagram of proposed street tree and designed soil system
Aim of experiment
An experiment has been designed to analyse the performance of street tree and tree soils
systems. The focus has been limited to nitrogen and phosphorus. The hypothesis is that
certain soil and street tree combinations will achieve both adequate tree growth and
stormwater treatment. It is also hypothesised that the presence of a healthy tree within the
system will improve treatment of the stormwater in comparison to unplanted systems.
Background to experiment
Target pollution
The nutrients of principal concern in stormwater are nitrogen and phosphorus. The sources
of nitrogen and phosphorus in urban areas include fertilisers, organic matter, car washing
detergents, animal waste and sewer overflows (Chiew et al. 1997). Excess levels of these
nutrients contribute to blue-green algal blooms in receiving waters, although the processes
are not fully understood (Poplawski & Jones 1999). Stormwater discharge into rivers may
also be a concern for communities downstream if the waterway is used as a source of
drinking water. The Draft Australian Drinking Water Guidelines suggest a limit of 100mg/L
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for nitrate in drinking water for adults, and children over the age of 3 months, as it can cause
the blood disorder methemoglobinemia (National Health and Medical Research Council
2002). Infants are more susceptible to this condition which reduces the bloods capacity to
carry oxygen.
In compiling results from various studies, Kadlec & Knight (1996) reported that the average
concentration and range of total phosphorus and total nitrogen measured in urban runoff is
0.36 (0.02-4.3) and 2.0 (0.7-20) mg/L respectively. The receiving water objective for total
nitrogen and phosphorus set out in Urban stormwater: Best practice environmental
management guidelines (Victorian Stormwater Committee 1999) is for the base flow
concentration to comply with the relevant State Environmental Protection Policy that is to not
exceed 0.9 mg/L and 0.08 mg/L respectively.
Treatment of nutrient rich water
The treatment of stormwater and wastewater using a combination of vegetation, soil and
associated microbiota has been carried out in a range of different scenarios. The use of
aquatic plants in treatment wetlands is well documented (Kadlec & Knight 1996). Irrigation
of forestry plantations with treated effluent is practiced (Myers et al. 1999) (Falkiner &
Polglase 1997). Stormwater treatment has also been achieved using bio-filtration systems
(Davis et al. 2001) (Lloyd et al. 2002). These treatment systems consist of vegetated swales
overlying gravel or soil filled trenches. Lloyd, Wong and Chesterfield, (2002) reported that
total phosphorus and total nitrogen loads were reduced by 77% and 70% respectively in biofiltration systems as compared with conventional piped systems. Similarly, Davis et al.
(2001) reported moderate reductions of phosphorus (~80%), total kjeldahl nitrogen (65 to
75%) and ammonium (60 to 80%) in column experiments and pilot scale plant-soil-mulch
bio-retention systems. The removal of nitrate however, was variable with both increases and
decreases recorded in the effluent concentration sampled from different depths (Davis et al.
2001). Treatment of stormwater by infiltration through soil systems planted with trees has
however not been reported.
The possible fate of nitrogen and phosphorus in infiltration systems are listed below in Table
1.
Table 1 Possible fate of nitrogen and phosphorus infiltrating through planted soil
systems
Pollutant
Ammonium

Nitrate

Organic N
Phosphate

Fate
Biological absorption by tree roots or microbiota
Soil adsorption
Transformation to nitrate (nitrification)
Leached from the system
Biological absorption by tree roots or microbiota
Leached from the system
Transformation to gaseous nitrogen (denitrification)
Transformation to inorganic N (mineralization)
Leached from system
Biological absorption by tree roots or microbiota
Soil adsorption
Leached from the system
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Experimental design
Plant Material
Four urban tree species, commonly grown in south eastern Australia were selected for this
experiment; Callistemon salignus (Willow Bottlebrush), Eucalyptus polyanthemos (Red
Box), Lophostemon confertus (Brush Box) and Platanus orientalis (Oriental Plane). The four
species chosen display a range of waterlogging tolerances (Table 2). Both deciduous and
evergreen species have been included in this experiment. An unplanted treatment was also
included to act as a control.
Table 2 Tree species selected for the experiment
Species

Type

Container
size

Tolerance to
waterlogging

Callistemon salignus

Evergreen,
native
Evergreen,
native
Evergreen,
native
Deciduous,
exotic
-

140mm

High

140mm

Low

140mm

Medium

bareroot

High

-

-

Eucalyptus polyanthemos
Lophostemon confertus
Platanus orientalis
Unplanted
Soil

The combined objectives of healthy tree growth and adequate stormwater treatment
influenced soil selection. Healthy tree growth requires drainage rates fast enough to avoid
prolonged waterlogging and stormwater treatment benefits from greater retention times
within the soil profile. It was predicted that soils with drainage rates of between 40 and 180
mm/hr would achieve both goals.
Three soil blends were sourced with saturated hydraulic conductivities of 4, 95 and 170
mm/hr (
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Table 3). The hydraulic conductivity of the slowest draining soil is below the range (20-1000
mm/hr) stipulated in the Australian Standard ‘Soils for landscaping and garden use’ AS 44191998 (Standards Australia 1998). Difficulty was experienced in sourcing a soil blend with
saturated hydraulic of approximately 40mm/hr, hence the inclusion of this very slow draining
soil.

67

Table 3 Soil drainage rates and supplier details
Soil

Saturated hydraulic conductivity
(mm/hr)
AS 4419 1988

Supplier

Low

4

Medium

95

High

170

TGS Sand & Soil
1550 Thompsons Rd,
Cranbourne
Rocla Sands
150 Quarry Rd, Langwarrin
Rocla Sands
150 Quarry Rd, Langwarrin

The soil profile was approximately 500mm deep, with composted green waste added (10%
v:v) to the surface 200mm. Composted green waste ‘Premium organic compost’, certified to
Australian Standards 4454 Lic. 2718 was supplied by Soil Power Pty Ltd .
Irrigation
The irrigation treatments will be applications of either tap water (control) or a stormwater
simulation. The trees will be irrigated weekly with a volume of four litres. A regular interval
between irrigation events, although not reflective of “real life” runoff events, was selected as
it is more manageable. In Melbourne the long-term mean number of rain days (147) per
annum indicates that rainfall events on average occur every 2.5 days (Bureau of Meteorology
2003). However, not all of these events would be sufficient to generate runoff, so a weekly
irrigation frequency simulates close to a worst-case scenario. The irrigation volume (4L)
corresponds to an irrigation depth of approximately 90mm. This value approximates a
maximum acceptable depth to lower the tree pit below the road surface. The chemical
makeup of the stormwater solution to be applied is listed in Table 4. The chemical makeup
was adapted from a solution devised by Davis et al. (2001) for a similar study. Calcium
chloride was replaced with sodium chloride and magnesium chloride to more closely reflect
the composition of stormwater in Melbourne (P. F. Breen pers. comm.).
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Table 4 Chemical makeup of stormwater to be applied

Chemical
name

Chemical
formula

Concentration of
Concentratio
target nutrient
n (mg/L)
(mg/L)

Nutrients
Nitrate

Sodium nitrate NaNO3

12.1

2 (as N)

Organic
nitrogen

Glycine

NH2CH2COOH 21.4

4 (as N)

Phosphorus

Dibasic sodium Na2HPO4
phosphate

2.75

0.6 (as P)

Heavy Metals
Copper
Lead

Cupric sulfate CuSO4
Lead chloride PbCl2

Zinc

Zinc chloride

ZnCl2

Sodium
chloride

NaCl

0.08
0.08
0.6

Dissolved solids

Magnesium
chloride

MgCl2

96
24

Replication
In total the experiment contains 30 treatments with 8 replicates of each making a total of 240
experimental units (see Table 5). The experiment has been set out as a randomised complete
block design.
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Table 5 Summary of experimental treatments
Treatment

Number

Tree species 5

Soil

3

Irrigation

2

Replication

8

Description
Callistemon
salignus,
Eucalyptus
polyanthemos,
Lophostemon
confertus,
Platanus
orientalis
and,
unplanted (control)
Low hydraulic conductivity (4 mm/hr)
Medium hydraulic conductivity (95 mm/hr)
High hydraulic conductivity (170 mm/hr)
Stormwater
Tapwater (control)
Randomised complete block design
Sampling tubes throughout soil profile incorporated in 5 of
the 8 blocks.

Experiment setup
Model soil profiles were built in above-ground containers. These were built from Polyvinyl
chloride (PVC) stormwater pipe, internal diameter 240mm, cut into 600mm lengths (Figure
2. Model Soil Profile). Each container stands on a plastic saucer with the centre drilled out.
These were raised off the ground to allow the collection of leachate. Collection and analysis
of leachate will occur on a fortnightly basis immediately following an irrigation event.

Figure 2 Model soil profile

Figure 3 Irrigation system setup
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The irrigation system is set up in two sections (Blocks 1-3) and (Blocks 4-8) with a loop design
to minimise the variation in water pressure. Each system has a microspray inserted into a 500ml
plastic takeaway food container with two holes drilled around the outside (Figure 3).
Concentrated stormwater solution (10ml) will be pipetted into the containers prior to the
commencement of irrigation. The concentrate and tap water will mix inside the plastic container
and then pour out through the drilled holes. This irrigation system was devised to minimise
contact between the phosphorus in the stormwater simulation and the plastic irrigation piping
and therefore avoid phosphorus adsorption.
Planting
The evergreen tree species (C. salignus, E. polyanthemos and L. confertus) were planted
between 29th March and 1st April, 2003 in the field station at Burnley College. The potting mix
was washed off the rootballs before planting to maintain homogenous soil properties within the
system. At this time the unplanted and Platanus orientalis treatment cylinders were filled with
soil. Seasonal availability constraints meant that bareroot Platanus orientalis were sourced and
planted on 11th June.
Establishment period
An establishment period following planting is being undertaken to allow the system to stabilise.
During this period mains water irrigation has been applied as required. Some initial
applications of liquid fertiliser were required as the evergreen trees, sourced in the Spring of
2002, were displaying visual signs of nutrient deficiency. Healthy foliage colour is now evident.
The removal of lateral shoots from the lower trunk of each seedling has been initiated to reflect
the management of street trees in the nursery and also improve the reliability of height increases
as a measurement of tree growth.
Measurements
Data collection will focus on tree growth and stormwater treatment and is scheduled to begin in
September 2003. The measurements are listed below (Table 6).
Table 6 Summary of data collection
Goal

Measurements

Frequency

Increase in tree height
Caliper

Monthly
Experiment commencement and
conclusion
As evident

Tree health / growth

Visual inspection of foliage
Stormwater
treatment
Oxidised nitrogen (nitrate
and nitrite)
Ammonium
Total kjeldahl nitrogen
Reactive
filterable
phosphorus
Total phosphorus

Fortnightly
Fortnightly
Fortnightly
Fortnightly
Fortnightly
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Analysis
Analysis of the results will be through the use of the general linear model ANOVA (a 5 x 3 x 2
factorial). The following questions will be addressed in the analysis of the results.
 Is tree growth adequate with the imposed irrigation regime (4L applied weekly)?
 Do street tree and tree soil systems reduce nitrogen and phosphorus levels in
stormwater?
 Does the presence of a tree have a significant effect?
 Are there differences between the four species selected?
 Are there differences between the three soil blends?
Conclusion
An experiment has been designed to investigate the possible use of street tree and designed soil
systems in treating stormwater. The experimental treatments include, four street trees species
with a range of waterlogging tolerances, and three soils with differing saturated hydraulic
conductivities. It is hypothesised that certain street tree and soil combinations will achieve both
adequate tree growth and stormwater treatment. Data collection is scheduled to start in
September 2003.
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ARBORICULTURAL INNOVATIONS IN URBAN TREE
ESTABLISHMENT
Mr Kym Knight Arbortech Tree Services
Every day thousands of trees are planted in our towns and cities by people from a wide range of
industries and professions including Construction workers, Horticulturists, Arborists, Green
Keepers, Maintenance workers, Council workers, subcontractors, volunteers and many more.
Hundreds of tree species of every size and form available are installed into a vast array of
different growing environments.
Planting sites can range from relatively undisturbed native soils with few impediments to
growth, to soil-less man-made planting pits in windy urban canyons. More often than not trees
are planted into compacted narrow roadside verges or medians with limited root space and
multifaceted competition for above ground space.
In each case the basic requirements for unhindered tree growth are the same. Trees need
sufficient water and nutrients, an open medium for anchorage and oxygen exchange and sunlight
to provide the energy. They also require space above and below ground for expansion of the root
system and crown. Where any of these elements are limiting, tree planting is unlikely to
succeed.
A range of factors can impact positively or negatively on tree planting ventures including
project planning, site conditions, site preparation, planting technique and maintenance
procedures.
These factors combine with an almost infinite variety of tree species, tree and nursery
production systems, stock size and quality to make tree planting in the urban environment a
multidisciplinary task requiring considerable skill and knowledge to ensure a successful
outcome.
The main driving force behind positive change in all of these areas is research. Studies by
notable researchers including Watson, Gilman, Perry, Arnold & many others into all aspects
influencing tree growth and function serves to focus our attention on every detail of the tree
production and establishment process and assists in providing a constant scientific basis for
improvement.
Much of the impetus for research is driven by past failures. Who has not seen a dead or dying
newly planted advanced tree in an expensive landscape, or an older tree wobbling in the ground,
its root system circling beyond any hope of adequate support or future growth. Tree planting
failures or poor tree performance often provides cause for speculation. Was it a poor quality
tree?, or the way it was planted? or too much or not enough water? In my experience the cause
of tree planting failure is often all of these things and more.
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The wide variety of tree production techniques used by nurseries produces many poor quality
trees. In recent times planting trials, research and experience on the ground have enabled tree
producers who are genuinely interested in improving quality to modify existing practices or
develop new ones and raise the standard of trees available.
While it may be preferable for root system development reasons to produce trees with
some systems over others, particularly with advanced trees, the imperative to improve
tree quality applies equally to all nurseries and all production systems, as it is unlikely
that tree production methods with inherent design problems will ever cease entirely.1
Adaptations of old production systems with new or modified techniques is an important
process that brings together the results of research with client demands for higher quality
trees.
Many tree production and planting innovations have positively influenced urban tree planting
over a long period of time. Some of these are listed below:
1

Trees in pots and
the problem of
circling roots is a
classic example.
The answer to
producing quality
root systems lies in
the management of
the root ball and
understanding the
limitations of the
method of
production.

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Balled & Burlapped trees.
Container grown trees.
Development of the plastic pot.
The use of artificial soil media in tree production.
Tree production in bags.
Air root pruning containers in tree production.
Geo-textile bags for in ground tree production.
Tree improvement and breeding programs.
Specifications to control tree quality.
Improved site preparation and tree planting methods.
Improved irrigation practices.
The development and use of structural soils.
The development and use off root vaults.
Root control devices.
Species provenance trials for improved characteristics.
Airknife excavations in sensitive planting sites.
Delivering adequate soil volumes to meet the intended landscape outcome.

Despite these significant advances, long term tree planting success with advanced trees still
eludes many tree establishment projects. Success is concentrated with those organizations with
experienced, trained staff and who are committed to quality outcomes.
One of the most obvious causes of tree planting failure is poor quality trees. There are still many
tree producers whose stock is not up to an acceptable standard 2 and whose trees will inevitably
fail for a host of reasons.
The other major cause of tree planting failure is the use of inappropriate and or inadequate tree
establishment practices. Some or all of these practices still occur within a broad spectrum of the
public and private sectors, sometimes with catastrophic results. They include:
2

More information on
tree quality can be
found in ‘Specifying
Trees’ by Ross Clark.
2nd edition. Published
by NATSPEC. 2003

•
•
•
•
•
•

Poor species selection.
Inability to recognise poor quality stock prior to planting.
Poor stock holding and handling practices.
Poorly planned projects and poor site preparation.
Poor planting technique.
Insufficient or absent follow-up maintenance.
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The outcome of poor tree planting practices on the community as a whole are significant.
Failed tree planting ventures waste resources on trees often costing many thousands of
dollars.
The cost of labour in preparation and planting, or provide the expensive site fixtures such
as grates, guards etc., further add to the losses sustained by tree planting failures.
Perhaps the greatest impact falls upon the landscape. Trees that do not thrive in their new
environment rapidly degrade and reduce amenity rather than enhance it.
The time lost between the initial planting and the planting of a replacement is often many
years, during which time the chance for value adding in urban landscapes has been lost.
It is my view that community perceptions of tree planting must be coloured by widespread
inept tree establishment practices. This is likely to reflect poorly on peoples attitudes
towards trees, tree planters and Councils or other tree planting bodies. It may also be at
least partially responsible for the high incidence of vandalism to newly planted trees.
Planting trees should be a satisfying experience that provides a wide range of benefits to the
community and the environment.
It is personally rewarding to all those involved with long term positive effects for the
community when carried out with care and attention to detail.
Planting a tree is a task that must be carried out correctly from start to finish if a young tree is to
establish rapidly and eventually reach maturity.
Tree planting in urban areas has been made all the more difficult by a range of site alterations
that limit the potential for root growth.
The most common of these include:
1

The use of air or
water excavation
techniques is
increasing all the
time in tree planting
and provides the
safest and most
effective method of
preventing
underground
service damage.
Caution:Ensure the
use of these
excavation methods
does not lead to
compromises in the
quality of site
preparation.

•

Disturbed soil profiles. In some instances the natural profile may be absent
entirely due to repeated or extensive previous site works.
Soils are more often than not compacted, sometimes to the point where root
growth is not possible. The depth and thickness of compacted layers is
unpredictable.
Underground services are increasingly an issue for tree planters. The cost of
repairing an optical fibre cable damaged by tree planting operations can be
many thousands of dollars. 1
Drainage, runoff and infiltration lines are altered by trenching, impervious
surface coverings, soil level changes, lowering of water-tables etc.
Soils may be polluted by chemicals, fuel products, herbicides, or other agents
affecting soil structure or pH. The may also be contaminated by building
waste or other materials.
In some areas, the level of the water table has been influenced by earth works
or other factors and trees can become water logged unless special precautions
are taken.

•
•
•
•
•

Other issues commonly preventing planting success include:
1

Many urban
landscape designs do
not provide sufficient
soil volume in the
planting pit. Ensure
trees have enough
space to grow to the
size anticipated and
produce the desired
landscape effect.

•
•
•
•
•
•

Species selection mistakes can result in the wrong tree in the wrong place.
Species chosen are often unsuited to the site or climate.
The project design does not cater for the trees basic growth requirements.1
The quality of trees is variable or not up to an acceptable standard.
Site preparation is inadequate for the circumstances.
The training and experience of many tree planters is inadequate and their
technique is often poor.
Follow-up irrigation, mulching, weed control and pruning, maintenance
can be inadequate, ineffectual or absent.
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Any one of these issues can prevent the establishment of newly planted trees.
Getting it Right.
Success in tree planting requires:
•
•
•
•
•

The right species for the site.
Good quality stock.
A well designed & properly prepared site.
Good planting technique.
Adequate follow-up maintenance.

Species Selection:
Ensure the species selected are suitable for the climate and the site conditions. Tree habit and
characteristics must be suitable for the purpose.
The following factors should be considered as a minimum before making choices.
•
•
•
•
•
•
•

Site rainfall and timing, irrigation availability.
Yearly temperature range & the number of frosts/yr.
Wind exposure, airborne salt, pollutants.
Soil type & pH.
Drainage.
Deciduous/evergreen/native/exotic requirements.
Available space, suitability of various habits, fruiting, leaf litter, root system performance,
tolerances to site extremes.

If unsure of the right species for a particular site, seek specialist advice.
Purchase only high quality trees from reputable growers.
Tube-stock. Use only small, actively growing, un-pruned plants in balance with the
container size they are growing in. Trees should be largely free of circling root growth. All
roots should be fibrous. Remove the container to check root systems. Reject diseased,
weedy plants
Field Grown Deciduous Trees. Bare root, balled and wrapped trees grown in the field,
should have a minimum of 3-4 primary roots.
Advanced Trees grown from the beginning in root control systems designed to produce
good root architecture (shape and structure). Production systems include ‘Rocket Pots’,
‘Root Control Bags’, ‘Spring Ring Containers’. Trees produced in these systems are
available in very large sizes. The majority of high quality advanced trees used in South
Australia are brought in from specialist advanced tree growers in Victoria & NSW.
Pot and Bag produced trees should avoided unless their root system configuration &
quality are of an acceptable standard. Trees grown in these systems have a considerably
higher risk of root deformation and this will limit tree growth, possibly cause instability
and reduce longevity. Regular root pruning and potting on can ensure root systems are not
malformed.
Trees grown in pots treated with ‘Spinout’, a chemical additive to the inside of the pot will
help prevent root circling. Care is needed when selecting any tree grown in a pot.
Where pots or bags are concerned, use small trees in preference to large trees. There is less
likelihood of root problems with trees that have spent minimal time in containers.
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Prior to planting, prune all root balls with sharp tools so there are no visible circling or
kinked roots on the outside or the base. Only root ends should be visible.
Stock purchasing & quality control issues.
•
•
•
•
•
•
•

Always specify what you want from the supplier and when you want it.
Ensure the supplier understands that supplied trees not conforming to the standard as outlined
will be returned at the suppliers expense.
Don’t compromise. Insist on the highest tree quality.
Reject trees that do not qualify with your specifications.
Get professional help with specification writing if necessary.
Wherever possible purchase premium quality trees from reputable growers using production
systems known to develop good root system architecture.
If you are unsure about tree quality, commission a qualified Arborist to purchase and take
delivery of trees for you.

Tree Condition:
Above Ground
1

Trees with excurrent form (dominant
central leader) must have well defined
central leader.
Round headed trees (decurrent) should not
branch too low. (specify height of lowest
limb prior to purchase) In most species
codominant stems with included bark in the
crotch are not acceptable.

•

The ratio of limb to trunk diameter is
important in the development of sound
structure. Side limbs should be less than
50% of the diameter of the main stem
measured just above the crotch.

•

•
•

•
•

Tree stock should be healthy and actively growing, free of
pests, disease or injury.
Trees should have well tapered trunks and no need of
additional support.
The container size should be in balance with the size of the
crown.
The stock should be free of bark inclusions in the crotches
and free of multiple leaders. 1
The crown should balanced evenly and the clear section of
trunk no greater than 40% of the total tree height.
The tree should not show signs of recent substantial pruning.

Below Ground
•

1

If in any
doubt, use an
Arborist to act
as a
purchasing
agent for your
new tree
requirements.

•
•
•
•

Root systems should be fibrous, free of circling or kinked roots and girdling
surface roots.1
The root crown must be visible at the surface of the root ball.
The tree trunk must be located in the centre of the container.
The root ball should fully occupy the root ball and should hold together when
handled.
Except for small trees below 45 litres, root ball diameter should not exceed root
ball depth. Not root ball should exceed 550m depth.

Site Assessment:
Take note of the following:
•
•
•
•
•
•
•
•
•

Soil texture & pH
Soil profile at depth
Depth of the water table
The degree of soil compaction
Site drainage
Available soil volume
Suitability of planting pit design
Location of underground services
Presence of overhead services or other structures
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•
•
•
•
•
•
•
•
•

Surrounding surface infrastructure and potential impacts
Site wind patterns and intensity
Site radiant heat loads
Degree and duration of shade
Rainfall and likely method of irrigation
Likelihood of periodic flooding
Levels of atmospheric pollution
Location and height of street lighting
Community wishes in relation to tree planting at the site

Planting Site Design:
2

For healthy trees
in open beds
provide between 2856m3 of soil
depending upon the
size of the trees to
be planted. Multiple
tree plantings can
co-exist in the same
soil sharing the
total soil volume
without the need for
significant volume
increases for each
additional tree.

•
•
•
•
•
•
•
•
•
•

•

Ensure sufficient soil volume is available, matched to the species being used
and the intended design outcome.2
Maximise root space through good design wherever possible, linking
adjacent areas suitable for root growth to the tree, below the ground.
Keep trees well away from footpath and other surfaces to minimize root
damage.
In streets consider planting inside of the footpath and away from the kerb.
Place the footpath adjacent to the roadway. This will minimize root damage
to the footpath.
Negotiate tree friendly fencing with adjacent property tenants. i.e. various
forms of post & rail fencing, suspended section masonry fences.
Provide root access to public & private garden areas for street trees wherever
possible.
Use linked linear beds in car parking areas, either around the perimeter or
internally where space allows.
Long linear beds are the preferred option for car parks, providing shared root
space and increased soil volumes.
Narrow linear beds or individual planting pits will not sustain large tree
species for long in the vast majority of cases.
Design wider beds for larger trees and longer landscape life. Beds 10m or
greater in width are required to enable the growth of large trees and the
development of sustainable landscapes.

Site Preparation:
1

Dig a .5m deep hole and
fill with water. If it is gone
the same day, drainage is
OK. If water is still present
in the hole the following
day additional site drainage
may be required or special
planting precautions will be
necessary.
Note: Testing drainage
when the soil is dry will
require repeated tests in the
same hole.

Ensure there is sufficient space between the tree and the surrounding
infrastructure to accommodate trunk and woody surface root growth for
the species being planted.
The tree should be positioned so as to prevent future interference with the
surrounding buildings or services at maturity.
All site parameters should have been assessed. Prepare the site according
to need. Prior knowledge of the site is valuable.
Where site drainage conditions are poor 1 use tolerant species. Very poor
drainage is difficult though not impossible to change.
Mounding of the planting site 100-200mm above the surrounding area can
help to alleviate the effects of poor drainage.
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Preparation of the Planting Hole/ Planting the Tree:
The size and depth of the planting hole are critical factors.
2

Gilman advocates
leaving the root ball
10% above the
surrounding soil, thus
ensuring the new root
growth emerges near the
soil surface, where
conditions are most
favourable.
Note: In hot dry climates
this may be
counterproductive and
lead to the root ball
drying out unless the
planting site is mulched
and regularly irrigated.
In sandy sites planting
above the soil level is
not necessary .

•
•
•
•
•
•
•
•
•
•
•
•

Wet the root ball of the tree several hours prior to planting.
Remove the container and inspect the root system.
Closely examine the root ball of the tree to be planted
If necessary prune away any circling or kinked roots from the sides and the
bottom of the root ball. Good quality stock should have few root problems.
Remove excess soil from the top of the root ball if present, exposing the
upper surface of the topmost main root/s.
Measure the depth of the remaining root ball.
Excavate the hole no deeper than the depth of the root ball. 2
The hole diameter should be a minimum of 3x the root ball diameter. This
will allow new root growth to rapidly colonise the surrounding loosened
soil. In effect, the wider the hole diameter the better.
In heavy soils care should be taken to break up any glazing on the sides of
the hole caused by spades or machinery.
In highly compacted sites that are unable to be decompacted the sides of the
hole should slope gradually up to the surface.
Do not excavate more than the depth of the root ball, or if you do, firm down
the soil immediately below the root ball to prevent root ball subsidence.
Subsidence of soil below the root ball is a common cause of tree failure.
Position the top of the root ball level with the surrounding soil. Depending
upon the drainage and degree of compaction it may be necessary to plant
slightly above the natural soil level, as per Fig 1. Bare root trees should be
positioned with the soil line level to the previous planting mark on the trunk.

Fig. 1
(a) Never plant trees
too deep and never
place soil over the
root ball.
(b) In most well
drained soils locate
the top of the root ball
level with the soil line.
(c) In poorly drained
soil, install the root
ball slightly higher
than the surrounding
soil.
(d) In compacted
sites, loosen the hard
soil around the
planting hole as far
away from the tree as
possible (5-10m is not
unreasonable) and
install the root ball
slightly above the
grade. Diagrams
courtesy of Ed
Gilman. From ‘Trees
for urban & Suburban
Landscapes’.
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•

Under no circumstances should the top of the root ball be positioned below the soil line.
• Backfill with site soil that has not been amended (no additives,
1 Quality trees should
including organic matter or fertilizer).
not need stakes for
• Firm the soil gently around the lower portion of the root ball to
support. Protect trees
from vehicles, mowers,
provide stability.
animals etc. with large
•
As additional backfill is applied, flood the loose soil in with a hose
stakes driven into the
ground outside of the
or bucket. To eliminate large air pockets it may be necessary in
root ball.
heavy soils to break up the larger soil clods with a spade.
It trees must be
• Depending upon the method of irrigation it may be necessary to
connected to stakes for
support in very windy
create a berm or moat around the tree. It is preferable to use mulch
sites the ties must
for this rather than soil as the soil can end up spread over the root
allow trunk movement.
ball.
Use preformed strong
tree guards in areas
• Water in well.
where protection is
• Protect the site from further soil compaction where possible.
needed against
vandalism.
• Use stakes only if required for protection.1 Ensure stakes/guards do
not rub against the tree and are removed at the earliest possible
time.
• Water regularly during warm dry periods, ensuring the root ball
itself is wet. Irrigate regularly and often during the first year.
• Cover the surrounding area with a layer of organic mulch between
50-75 mm deep.
• In compacted sites, use a backhoe or mini-excavator to decompact
(loosen) a large area.
• The minimum area loosened for an open space park planting would
2
Decompacting the
be 5m2. More is much better. If many trees are to be planted in one
planting site with
area, deep plough or multiple rip the whole area.2
rippers will damage
• Working the surrounding area to a depth of 300-400 mm should be
existing tree root
systems. Ripping is far
sufficient.
more effective in dry
• Follow-up maintenance should include regular checks for
soils, than in damp
soils.
formative pruning requirements, irrigation system performance,
mulch top-ups, assessment of tree grates, removal of stakes, control
of weeds etc.
• Control weeds regularly by hand or with careful use of Glyphosate
at recommended rates.
• Formative prune trees as required, to AS 4373- 1996, every 1-2
years depending upon the growth rate to ensure the development of
as sound framework
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Soil Amendments:
The addition of organic matter, gels, fertilizer, sand, or any other material is unnecessary except
in rare cases where the soil is very poor. Unless the soil is so bad you have no other choice, use
the existing soil.
Organic matter belongs on the soil surface not mixed into the backfill or at the bottom of the
hole.
Fertilizer:
With few exceptions, there is little or no benefit from the use of any fertilizer except nitrogen in
improving shoot or root growth in trees.
Many researchers have shown little or no benefit exists in fertilizing transplanted trees with
nitrogen.
Research is divided as to the benefits of fertilizing established trees with nitrogen.
Where fertilizer is deemed appropriate there is consensus from research indicating the best
placement is spread over the top of the soil or mulch around established trees.
In most soil types the form of fertilizer, be it slow release, organic, inorganic, liquid or granular
will make no difference as to the growth response
There are few documented benefits to fertilizing young trees except in very poor soils.
The root systems of newly planted trees can be easily burned by fertilizer, leading to poor
performance or tree death.
Fertilize only on the surface when soil testing indicates poor soils have nutrient deficiencies,
once the tree is established and actively growing.
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AS WE THINK – SO WE MANAGE
Phillip Hewett - Newcastle City Council
This paper discusses risk management as it applies to urban amenity trees. My purpose is not to
set out a particular authority’s model for review or to explain what risk management is – that has
been extremely well covered in recent years – rather, it is to explore the reasons I believe tree
risk management poses such difficulty to bringing it into routine practice.
My conference presentation will review graphically the approach adopted by Newcastle City
Council in addressing its tree risk management responsibilities.
Forest researcher Chris Maser 1 applied the phrase ‘as we think, so we manage’ in his critique of
US forestry practices - it is worth exploring Maser’s concept further as it seems to me to be a
very apt description of a very common approach to managing urban amenity trees.
In my eighteen years of managing public trees I have experienced a most diverse range of
human behaviour in the presence of trees. I have concluded that a significant proportion of
urbanised people are simply remarkably naive in their understanding of trees, and
characteristically ambivalent in their relationship with the trees that grow in their midst. I
believe most local authority tree officers will support this observation. This leads to many
discussions concerning trees being made into a vehicle for passing insults, often about
‘greenies’, or for expressing opinions that are clearly couched as ‘animal chauvinism’ eg “its
not native so why save it” or “Plane trees don’t belong in this Country” and so on.
When people unquestioningly accept that by definition trees are dangerous, and we apply
Masers concept ‘as we think, so we manage’ then trees will be managed accordingly - as
dangerous objects.
If people unquestioningly accept that trees intentionally disrupt and invade “my pipes”, threaten
“our cables”, crush and crack “our infrastructure”, bring down “our power lines” and so on, then
people will support and demand tree management systems that are defensive, reactive and
exclusive.
A tree management strategy based on false beliefs, limited understanding and inappropriate
practices, inevitably devolves to a regime of intolerance of any tree that does not conform to
pre-set ideals. In such a situation tree managers and tree owners become targets of anger and
are pressured to act as tree regulators, root controllers and ultimately tree mortician’s. They will
be made responsible for eliminating the dangers as people perceive them - or face the wrath of
an indignant community and the law.
This scenario presents a potentially intimidating work environment for tree managers and can
severely dampen public enthusiasm for tree planting.
When communities accept that despite their acclaimed values, medium to large sized trees pose
a danger, then fear corrodes thinking until it seems responsible to support programs and
practices that efficiently diminish the ‘dangerous trees’ in any way possible - and so the
community achieves its short-term goal of absolute tree safety.
Despite the lack of supporting statistical evidence, urban people very commonly fear that large
trees will fall on them or their houses. A very common response to such fear is to reduce tree
height by ‘lopping’ and to argue for the exclusion of all large or medium sized trees from new
planting projects. This phenomena can be observed across much of urban Australia as street
trees shrink to meet the absolute safety demands of energy distributors, traffic authorities, water
and sewer authorities and others. Small so-called ‘frangible’ trees now replace larger species
near roadsides, and shrubs replace street trees under powerlines.
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Of course life provides no such absolute safety and thus unchallenged community fears can
become a severe hindrance to progressing toward the goal of a truly sustainable society.
CLEARING THE DECKS FOR ACTION
Under pressure from Governments, insurers and customers to provide a 100% efficient service
energy distributors 2 are seeking to remove as many impediments to their distribution goals as
possible – this means removing ‘threatening’ trees and severely restricting future planting to
non-threatening species that impose no costs whatsoever onto the authority. That such trees, if
that is what they can be called, do not provide any substantial eco-services as returns on our
investment is not relevant to their argument because enough people accept that urban trees are
only for screening or beautification.
The well established practice of ‘clearing the decks for action’ – that is, clearing all trees from a
piece of land in order to ‘see the land’ before planning for its detailed use was characterised by
Robyn Boyd 3 in his scathing critique of Australian urban design and architecture in 1960.
In a chapter aptly named Pioneers and Arboraphobes Boyd exposed the seeds of the populist
mindset I have been describing – the view that trees, especially native trees, pose a threat to
social progress and a danger to live near.
That more than 40 years on far too many Australians are still trying to clear the decks for action
suggests something is wrong.
SHORT-TERM ECONOMIC EXPEDIENCY
When we plan for trees only for the next year or even 30 years we do not account for the life
span of a very large number of tree species. Such short term thinking supports short term
economic expediencies – nice (perhaps) for the present generation – definitely not good for the
futures.
Maser 1 argues that short-term economic expediency is one of our earliest thought and
behavioral patterns - one that had little long term effect when populations were small but, he
says that under present population and future projections, short-term economic expediency is the
cause of increasing biological simplification and loss of vigor in the worlds ecosystems.
Clearly, thinking and planning for the longer term is essential to reversing the negative
outcomes of two hundred years of short-term expedient practice. We cannot literally keep
‘flogging the environment of our suburbs’ while thinking only of our need to live without fear
and to profit – NOW – profit for this generation, for this age, for this culture, this corporation,
this business, this government - for my view, my land values, my rights, and so on and on.
STATEWIDE MUTUAL BEST PRACTICE RISK MANAGEMENT
It is within this individualistic, populist, and unproductive mindset that the first NSW Statewide
Mutual Insurance Best Practice Manual for Trees and Tree Roots 4 evolved.
Statewide is a mutual insurer representing 153 of a total of 174 local government Councils in
New South Wales. Newcastle City Council is the largest member Council.
The first Manual inevitably reflected the prevailing social view of the tree as a nuisance and a
danger – as an object to be regulated and controlled – one that must conform or be removed by
its keepers.
There was no acknowledgment of the primary role played by infrastructure planning, design and
maintenance, and no value was given to the contribution of individual trees or to the collective
contribution of trees we now recognise as the urban forest.
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This is due in part to the paucity of Australian research quantifying the ecological and social
contributions of trees to urban settlements. Even today in our seemingly advanced technological
society, tree planting is motivated essentially by a desire to influence appearances, to quickly
screen unattractive sights (eg power lines or badly designed buildings) to rapidly enhance real
estate profit, or to present a government and corporate ‘spin’ of ecological care and concern.
Australian urban communities have a recent history of strong support for large and small scale
tree planting initiatives (eg Landcare, Dunecare, Coastcare et al) but these initiatives are almost
always focussed ‘out there’ in bushland or on farms or on ‘waste’ land – they are rarely focussed
on gardens and streets where in fact people spend most of their lives.
Embracing the concept of urban forestry would provide an opportunity to focus the community
onto the quality of their backyards (if any still exist) streets, drainage ways, shopping malls, car
parks, playing fields, roadsides, and open space areas – in other words – right under their feet
where they walk, play, breathe and work out their lives – not ‘out there’ in some mythic
bushland or rural Arcadia.
It is right here in our personal and communal living spaces that people must address their
ingrained and irrational arboreal fears and misunderstandings. They must reassess business and
political ‘quick-fix’ solutions such as feel-good annual tree planting days, and demands to
eliminate ‘nuisance’ trees, or to plant only miniscule trees and shrubs.
NSW CIVIL LIABILITY AMENDMENT (PERSONAL RESPONSIBILITY) ACT 2002
The passing of the NSW Civil Liability Amendment (Personal Responsibility) Act 2002 has
considerably changed the public tree management situation in NSW.
The case of Brodie vs Singleton Council (206 CLR 512 Brodie) triggered repeal of the long-standing
non-feasance immunity accorded to NSW roads authorities.

The repeal meant that NSW roads authorities became strictly responsible for knowing the
condition of every artificial structure within their road network, as well as being held
responsible for implementing whatever action, and at whatever cost was required to repair every
defect found during routine inspections. Since trees in the road reserve have been determined by
the High Court of Australia to be ‘artificial structures’ they too had to be regulated and made
totally safe or removed.
In repealing the non-feasance immunity it appears the High Court did not consider the cost
burden of such draconian action and thus almost overnight, NSW roads authorities became
sitting duck targets for liability claims for slips, trips and falls within the road reserve.
Inevitably trees and especially their roots became a most productive target for liability claims.
As a result of this situation the Statewide Mutual Insurance scheme received some 180 claims
per week, at least until introduction of the Civil Liability Amendment (Personal Responsibility)
Act 2002 (CLAPR Act 2002) at which time claims against Statewide members dropped
dramatically to 20 per week.
The New South Wales CLAPR Act 2002 reinstated the non-feasance immunity for roads
authorities by preventing the Courts from challenging the resources and funds that a roads
authority allots to the roads management and this includes resources for managing ‘artificial
structures’ such as trees.
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TREE RISK MANAGEMENT IS NOT AN END IN ITSELF
Tree risk management is not a target that can be met – it is a systematic framework for ‘right
attention’ to public safety. It follows that science must play a key role in determining the
management needs and priorities for the biological components of towns, suburbs and cities.
Economics matter, but the trap of short-term economic expediency has to be tempered by more
open debate and acceptance of tree science before emotion and self-interest.
As Lonsdale 6 warns .. “Risk management (RM) must not be allowed to become prescriptive toward
trees – as in eg a prescriptive approach to chainsaws, mowers, concrete and building construction.
There is danger where trees are concerned”
He also advises that …“Practitioners need to understand and apply principles distinct from operating
as or like quality controllers on a production line”

As well as getting roads, shops, utility services, houses and telecommunications right, we have
to get the urban bio-elements right too – at present much of the tree element is in crisis, but
showing a very brave face – all ‘smiles’ from the seemingly green bits above ground – but look
closely and a different picture emerges – catastrophic soil and drainage events, repetitive waves
of root excavation, annual crown ‘lopping’ and the like. Decay, disease, tree stress and terminal
strain is causing dysfunction and high public risk. In this sort of climate perceptions of risk are
amplified and fear motivates a return to the ‘tried and proven’ way of the quick fix - of seeing
trees as dangerous objects.
Urban communities must strive to establish and sustain a healthy and realistically safe biological
element (the urban forest) in and around every industry, retail area, car park, school, home,
street, places of tourism, recreation and sport – only then can urban life become sustainable.
The adoption of systematic tree planning and maintenance strategies based on sound risk
management and scientific principles, adequately resourced and funded, represents a logical way
forward.
BACKGROUND TO BEST PRACTICE TREES AND TREE ROOTS MANUAL
A Fund Manager and a Board of Management administer the Statewide Mutual Insurance
scheme. The Newcastle City Council Risk and Administrative Services Manager chairs the
Statewide Risk Management Committee.
Newcastle, with a population of 140,000 is the largest member Council in the Statewide Mutual
Insurance group. The lower Hunter region, of which Newcastle is the business centre, has a
population of 500,000.
The Statewide Board of Management and the Risk Management Committee established a three
year plan of initiatives of which the Best Practice manuals addressed approximately 90 per cent
(in number and in dollars) of liability claims within all Local Government.
The manuals addressed:
•
•
•
•
•
•

roads
footpaths, nature strips and medians
tree & tree roots
gathering information
certificates and applications
signs as remote supervision

The Best Practice manuals are the frameworks providing a standard format for each member
council to develop their own procedures based upon available resources.
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It is not the goal of this paper to present a detailed review of the Statewide Risk Management
system - however the Statewide website provided in the bibliography will assist with readers’
enquiries.
Newcastle Council adopted the Statewide risk management framework in 1999 by committing
in principle to the Best Practice procedures system.
Universally, tree managers acknowledge the social and economic benefits of whole-of-life tree
management, but in Australia their employer organisations have been captive to the myth of
trees as aggressors and dangerous objects. The result is that public and private trees tend to be
managed reactively – work is driven by crisis complaints and political expediency or otherwise
responded to only in emergencies. All other trees are usually left to fend for themselves in a
commonly hostile natural and social environment – at least until they ‘cause’ fear, danger or
damage when once again people react to eliminate the immediate tree problem.
This situation has been addressed in the revised Statewide Best Practice Manual - Trees and
Tree Roots version 2, and represents a significant step toward an acceptance of whole-of-life
tree management.
Quality controls for the purchase of new trees and formative pruning for newly establishing
trees is recognised in the Best Practice Manual as a key activity in tree risk management.
Managing urban tree assets requires a high degree of alertness in order to understand and
identify risks and to reasonably manage them without diminishing the values and benefits of the
asset being managed. Wisdom therefore dictates a cautious approach.
Development of a risk management framework for urban trees presents a challenge not only for
arboriculturists, but also for all involved in planning, designing and constructing urban environs.
When all parties are involved, the right solutions will be found – but if the problem is left to the
tree people then we sow the seeds of failure – as Maser observed “as we think – so we manage”.
Our communities lack a sound basis on which to anchor the essential debate on the pros and
cons of urban trees – at present discussion seems to come down to either a big picture argument
where feelings, prejudices, and the taking of a ‘position’ dominate, or it comes down to personal
accounts of terrible rogue trees. We simply do not know what it is that trees as individuals or as
a collective, can do for us.
If the entirety of live trees and woody shrubs growing in a town, a city, or a region, regardless of
land use or ownership, was acknowledged as an ‘urban forest’ we would be able (in time) to
measure its benefits against its costs and achieve the best returns for investment. The North
Americans, Canadians, British and other European countries already have well established urban
forestry programs – yet in Australia we barely know of the concept yet. At present we are still
debating the costs of each urban tree after it falls into crisis – as a result our progress is close to
stalled.
Australian communities need to express their views on trees and they must be exposed to the
broader picture. Positions must be debated but with a common goal – to gain the maximum
safety, economic returns, air cleaning, stormwater capture, biological diversity, radiation
protection, aesthetics, and heritage values from our urban trees as is possible. The debate will
remain captive within existing economic and emotive arguments as long as it filters through a
poor knowledge base of traditional bias and inherited pre-judgment about trees - eg trees cause
bushfires; tall trees are dangerous, trees damage pipes, trees cause power failures and so on.
In almost every sizeable urban region in Australia the trend is for the highest proportion of tree
services on commercial offer to be ‘lopping’ and block (land) clearing. Few, if any
arboricultural or urban forestry consultant services exist outside the capital cities and even these
services in the cities are limited and relatively disorganised with the exception of the recently
inaugurated Institute of Australian Consulting Arborists (IACA). Too many commercial tree
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‘care’ services seek to eliminate risk by topping trees or removing them – either way the tree
loses and the contractor wins. This situation further illustrates the corrosive effects of the
traditional view of trees as aggressive nuisances and inherently dangerous.
VERSION II: STATEWIDE BEST PRACTICE MANUAL - TREES AND TREE ROOTS
The original Statewide Mutual Tree Roots manual adopted the traditional view of trees already
detailed in this paper. Newcastle City Council had adopted it in principle before I commenced
working for the organisation in 2000.
On reviewing the document I found it impossible to see how I could comply without removing a
very large number of high profile public trees and without avoiding replanting virtually
anywhere within the urban streetscape unless with shrubs. This was because the Manual devised
‘damage circles’ – that is, it set specific distances from trees to pipes, cables, buildings, walls,
fences, paths etc, warning that any tree planted into the red or orange zones could leave the
Council without liability protection. The onus was put on Council to select small trees or not to
plant at all. In addition the manual presented the opinion of Sydney Water Authority on trees,
which of course was essentially an argument for total exclusion of trees from the vicinity of
their infrastructure.
I was sure that the producers of the first manual did not truly seek to eliminate trees but
nonetheless that was going to be the inevitable outcome of our full compliance. I therefore
sought and gained Statewide and Council support to revise the document completely.
I believe Judy Fakes of NSW TAFE Commission and I have established in the new manual a
reasonable starting point for progress in the field of urban tree risk management.
Following is an overview of the Statewide Best Practice Manual version II. These points are
relevant to consider when developing policies and strategies for tree risk management.
•

It Provides A Statement Of Tree Values
The manual provides a statement of the value for urban tree resources – an
acknowledgement of value is critically important as it assists Councils to understand the
existing and potential value of urban trees and the urban forest

•

It Is Not A Strategy To Eliminate Trees
The manual makes it clear that the aim is not to eliminate trees but to manage them with
appropriate consideration for reducing members exposure to public risk. This is important as
it approaches the matter holistically and from multiple perspective’s.

•

Values Presented are Neutral
Unlike its predecessor version, the new manual intentionally avoids bias, anthropomorphism
and dogma common to much tree belief and practice. The new Manual avoids the traditional
bias that promoted trees and roots as ‘aggressive’ or otherwise motivated by subversive
intentions.

•

Acknowledges The Urban Forest
The manual acknowledges that it operates within a much broader and overall important
social and ecological infrastructure element - the urban forest. The manual gives guidance
for tree management within a broad urban forestry framework

•

Encourages an Interdisciplinary Approach
The manual encourages an interdisciplinary approach to addressing tree and urban forestry
management in terms of design, construction, maintenance, and decommissioning of public
infrastructure elements. Tree managers are not singled out to control or eliminate ‘their’
trees - whilst tree managers are crucial players in tree risk management, they operate within
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a much larger social, political complex and can have little influence without strong
interdisciplinary cohesion and support.
•

Does not seek to blame trees
As satisfying as it may seem in the short term, tree and tree root problems will never be
effectively solved by blaming trees for their interactions with built structures or blaming
trees for their negative responses following damage imposed on them by human activities.
The new manual avoids adopting a position of blame.

•

Promotes whole-of-life tree management
Promotes a commitment to whole-of-life tree management in place of the traditional
politically reactive and demand driven model characterised by a high-risk exposure that
cannot not deliver the potential benefits of trees proportional to their management costs.

•

Provides The Insurer With Evidence To Defend Claims Against Members
Adoption of the new Manual reduces member Councils risk exposure and there are a number
of benefits to this – economics are part of the equation – but economics are secondary to
respect for the sanctity of human life which is the primary goal driving risk management –
despite a common belief it is not about reducing insurance premiums, although such
potential outcome is a powerful motivator for its adoption. The Insurer is better able to
defend claims against members when the member produces evidence of a systematic
strategy based on periodic inspections, good record keeping, timely responses and adequate
resources.

•

Presents A Framework For Tree Risk Management
The new Manual describes the legal concept of reasonableness in terms of tree management
as comprising these elements:
•
•
•
•
•

a tree resource inventory
cyclical tree inspections
periodic tree maintenance
adequate record keeping
based on an approved policy and procedures manual

This holistic approach is a quantum step from the prevailing political and crisis driven
approach prior to 2002.
•

Presents A Defendable Framework For Tree Risk Management
Adoption of the new manual procedures provides a defence in the event of action against a
member Council relating to trees and tree roots.
It also provides a defence for Tree Management Order (TMO or TPO) refusals - ie the best
Practice approach requires a tree to be visually assessed by an appropriately qualified
person working from ground level – it does not require detailed investigative and
exploratory inspections except where visible evidence of a potential weakness presents
itself.

Mattheck5 reports the draconian responsibility imposed by the German courts, requiring a
yearly, detailed whole-of-tree inspection for every public tree. The approach was quickly found
to be enormously expensive, onerous and completely unreasonable – it was disbanded in favour
of a systematic ground level visual assessment with a more detailed inspection required only if
specific visible characteristics indicate the need.

89

CONCLUSIONS
Community attitudes have long held sway over tree management practices and tree risk
priorities however it is apparent now that tree risk management in the future is going to be based
far more on scientific principles and goals for urban sustainability. The Civil Liability
Amendment Act 2002 and the Statewide Mutual Best Practice Trees and Trees Roots Manual
represent a significant boost for NSW Councils and the communities they serve.
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SOCIAL PREFERENCES FOR STREET TREES
Kathryn Williams, University of Melbourne
Street trees provide a wide range of social benefits. Air quality, wildlife habitat, property
values, shade and aesthetic appeal are some of the most widely recognized. Research also
suggests urban plantings increase perceived quality of life in residential areas (Sheets and
Manzer 1991) and may enhance feelings of safety (Kuo et al. 1998). Not all trees are considered
attractive or beneficial however, and appropriate selection of trees is a critical aspect of urban
forestry. Selection of trees tends to focus on biophysical considerations, but street tree
managers are increasingly recognizing that social preferences place significant constraints on
selection of appropriate species. This paper is concerned with residents’ preferences for street
trees, focusing on visual characteristics of trees.
While management issues such as invasive roots and debris are clearly important to resident
evaluations (Sommer et al. 1989), visual characteristics also have a strong influence on the relative
appeal of street trees. Research untaken largely in the north hemisphere reveals patterns of preference
relating to tree size, form and, to a lesser extent, foliage. In general, large trees tend to be preferred
over small trees (Kalmbach and Keilbaso 1979; Heerwagen and Orians 1992; Sommer et al. 1993;
Sommer and Summit 1995). Several studies have been conducted regarding preferred tree forms, and
these consistently point to a preference for spreading and globular forms over more columnar and
conical forms (Legg and Hicks 1979 cited Summit and Sommer 1999; Sommer and Summit 1996;
1997). Similarly, Heerwagen and Orians (1992) found a non-significant preference for trees that are
broader than they are tall. Characteristics of tree foliage may also be important, but relatively little is
known about this issue. Exploratory research by Williams and Cary (2002; see also Cary and
Williams, 2000) suggests tree foliage is important to landholder and urban residents’ assessment of
native vegetation. Woodlands comprised of non-eucalypt species such as trees from the Allocasuarina
family (Buloke and Sheoke) were significantly less preferred than eucalypt woodlands. Interviews
revealed that nearly one third of participants attributed their dislike of these species to the distinct
foliage (cladodes), which was sometimes interpreted as characteristic of unhealthy tree.
Environmental researchers have drawn on evolutionary psychology to account for these patterns
of preference. They propose that humans have an inherited predisposition to prefer
environments that afford survival benefits such as shade, shelter and food (Appleton 1990).
Accordingly, Sommer and Summit (1995) argue that trunk height and width, and canopy height
and shape are important because these characteristics influence the potential for humans to see
hazards or opportunities without being seen by predators (characteristics formally known as
prospect and refuge). Orians (1998) predicts that the most preferred trees will be those sharing
characteristics with trees typical of high quality East African savanna. His argument is
predicated on the assumption that humans lived in this environment during the period when
emotional structures within in the human brain were evolving. Based on this argument he
predicts highest preference for Acacia trees with low bifurication of trunk, spreading canopies
and small compound leaves. Several studies have reported support for these theories
(Heerwagen and Orians 1992; Sommer and Summit 1995; 1996; Sommer 1997).
While such accounts provide insight to some trends in preference for trees, they fail to explain
evidence that preference for streets trees varies with cultural and social factors. For example,
studies conducted in northern America consistently suggest high levels of appreciation for trees
in urban settings, yet research by Hitchmough and Bonugli (1997) conducted in a Scottish town
found relatively low support for urban plantings. Similarly, a comparison of Canadian
respondents from four ethnic backgrounds (Fraser and Kenney 2000) reveals considerable
variation in attitudes towards urban trees, which the researchers attribute to the landscape
histories of respondents’ cultures of origin. Such research highlights the need for Australian
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and more local studies of tree preferences to support managers of urban landscapes in selecting
appropriate species.
This paper outlines research undertaken in Melbourne to explore residents’ preferences for street
trees. A more detailed account can be found in Williams (2002). The study utilized a
photoquestionnaire to survey a cross-section of Melbourne residents regarding their preference
for a range of street trees.
Method
A photograph questionnaire was developed. The questionnaire presented black-white
photographs of 36 street trees. All photographs were taken in Melbourne and trees varied in
form, foliage and origin. Questionnaires were posted to individuals selected randomly from
Melbourne’s telephone directory. Correctly completed surveys were returned by 192
participants (35% response rate). Each participant indicated their preferences for the trees by
rating each tree on a 5-point scale (5 = like very much, 1 = do not like at all). They also
provided simple demographic information about themselves and were given an opportunity to
make a general comment on street trees in their locality.
The trees shown in the photoquestionnaire were also assessed by four expert judges
(arboriculturists and horticulturists). These assessors examined each of the 36 photographs and
classified each tree on a number of criteria: tree size, balance, form, foliage texture and size,
density of canopy.
Results and discussion
This analysis focuses on preferred tree characteristics. A more comprehensive analysis of the
data can be found in Williams (2002). The first analysis compares preferences for trees with
specific characteristics (as judged by horticultural experts): tree size, form, foliage and origin.
Trees of a medium size were significantly preferred over smaller and larger trees (Wilk’s
Λ(4,188)=.43, p=.00). This contrasts with previous research in this area, which has generally
supported higher preference for large trees (Kalmbach and Kiebaso 1979; Schroeder and
Cannon 1983; Sommer and Summit 1995 ). Tree form was also important: Trees with a
globular or oval form were significantly preferred over trees with spreading, conical/columnar
or upright/open form (Wilk’s Λ(3,189)=.38, p=.00) The relatively low preference for conical
columnar forms is consistent with previous research (Sommer and Summit 1996; 1997). In
contrast, the significantly higher preference for globular forms over spreading forms is not
consistent with research conducted elsewhere. It is possible that the findings reported here
regarding preferred size and form reflect local sensitivities to the Melbourne urban landscape,
possibly related to predominance of small trees and shrubs in street plantings, or local landscape
characteristics such as house sizes, placement of utilities such as power lines, width of streets
and roadside paths. Alternatively, the finding may represent a temporal shift in attitudes as
residents of developed countries in general become more aware of the management problems
associated with large trees in urban landscapes (Schroeder and Cannon 1983; Barro et al. 1997).
Trees with a regular canopy were preferred over trees with an irregular canopy (Wilk’s
Λ(1,191)=.54, p=.00) and higher preferences were found for trees with more coarse foliage
(generally broad leaf trees) over trees with fine foliage (generally conifers and some Australian
native trees, many with needle-like foliage) (Wilk’s Λ(1,191)=.62, p=.00). This is consistent
with Williams and Cary (2002) and raises the possibility that some needle-leaved trees present a
visual cue which some people may associate with relatively poor habitat – in this case
environments of extreme cold or aridity, or may be considered to provide less shade than broad
leaved trees. Both explanations are consistent with habitat or functional theories of
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environmental preferences. This speculation requires much further investigation. Native trees
with very fine foliage (visually comparable to Pinus species) are relatively unusual in an
Australian urban context, while conifers are not commonly chosen as street trees (Frank et al.
2001), and may be considered ecologically undesirable. Alternative patterns of preference may
arise with northern hemisphere populations where fine or needle leaved trees may have more
positive associations.
Street tree managers often debate the relative acceptability of native and introduced trees in
urban streets. Comparisons revealed no significant difference in average preference for these
two broad groups (Wilk’s Λ(1,191)=1.00, p>0.05), suggesting that visual characteristics such as
size, form and foliage are possibly more important predictors of average preference.
A second analysis was undertaken to further understand the combinations of tree characteristics
that were valued by Melbourne residents. The statistical procedure Principal Components
Analysis (PCA) was used to identify groups of tree photographs that participants tended to
assess similarly. Since these categories are based on lay evaluations, they may seem quite
different from the categories used by professionals. The process is helpful however in
identifying tree characteristics that are important to residents, and also aids in simplifying data
for interpretation and analysis. The six categories and mean preferences for these are
summarized below:
Category A - introduced, deciduous trees, moderate to large with relatively large and coarse
foliage: Quercus, Ulmus and Fraxinus spp. (mean preference = 3.93)
Category B - small to medium sized native trees with fine foliage and relatively dense,
spreading or globular canopies: for example Melaleuca, Acacia and Allocasuarina spp. (mean
preference = 2.99)
Category C - medium to large, Australian native trees with relatively large coarse foliage and
sparse canopies: for example Eucalyptus and Angophora spp. (mean preference = 2.71)
Category D - small trees with a strongly irregular spreading form, and relatively coarse foliage
and sparse canopies: included Robinia, Melia, Prunus spp. (mean preference = 2.52)
Category E - introduced conifers, relatively large trees with fine foliage: Pinus and Cupressus
spp. (mean preference = 2.20)
Category F - mainly conical or columnar trees of relatively small size, some with relatively poor
form: included Callitris, Allocasuarina, Salix and Callistemon spp. (mean preference = 2.08)
In considering this analysis, it is important to keep in mind that mean preferences refer to
specific trees included in the photoquestionnaire rather than all trees within the species
mentioned. Since individual trees will vary from ideal types, the characteristics described are
more important than the species mentioned. By far the most preferred trees were relatively
large, introduced, deciduous trees. This is consistent with predictions made to me by a number
of street tree managers, who suggested to me that many Melbournians aspire to live in avenues
of leafy green Pinoak. It is interesting to note that in this analysis, origin of trees
(native/introduced) clearly does influence the judgements made by residents. While on average
the two types are equally preferred, it is apparent that for many individuals this is an important
consideration. This suggests the need to understand the relative balance of preference within
specific communities when selecting street trees.
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Conclusion
This study provides some insight to the way Melbourne residents’ preferences for street trees.
There is much further work required however. For example, only a limited range of street trees
were included in this study, and the results presented here reflect only overall trends and do not
explore the range of views that exist within urban communities. It is clear however that an
understanding of social preferences for the urban landscape is critical to planning and
management of street trees. This study highlights a range of tree characteristics that should be
considered in tree selection. Some of the findings reported here differ from findings reported in
studies conducted overseas. This highlights the need for local and regional research to support
effective street tree selection.
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ARBORICULTURE EDUCATION
Daniel Carrocci. TREENET
Arboriculture- the care and management of trees- is an increasingly important industry in the
urban environment yet the extent of education and training in this area is unclear. I have
searched private registered training organisations in Australia for courses relating to
arboriculture, mostly using the World Wide Web.
Arboriculture is not just about pruning trees, arborists work with trees in many different ways.
The industry consists of different levels of work and for this reason there are different
educational requirements needed by anyone wanting to work at any of these levels.
The following is a list of Arboriculture qualifications and an outline of the level of the industry
they can lead to. (Information from the Rural Training Council Of Australia Inc.)
Certificate I in Horticulture (Arboriculture).
Required by Ground Workers or Arboricultural Assistants who prepare the site, maintain ground
safety, manage ropes and equipment, move branches etc.
Certificate II in Horticulture (Arboriculture).
Required by Climbers or Arboricultural Workers who work from within the tree and require the
use of ropes and harnesses, elevated work platforms and chainsaws.
Certificate III in Horticulture (Arboriculture).
Required by Aboricultural Tradespersons who do the same sort of work as climbers but on
larger trees sometimes using specialist machinery.
Certificate IV in Horticulture (Arboriculture).
Required by Arboricultural Supervisors who supervise and train staff, develop protection
programs for trees, plan the removal of trees etc.
Diploma in Horticulture (Arboriculture).
For Arboricultural Managers who take care of business activities such as preparing estimates,
quotes and tenders, monitoring budgets and financial reports and provide specialist verbal
advice on the care and management of trees.
Advanced Diploma in Horticulture (Arboriculture).
For Arboricultural Business Managers who often own large arboricultural businesses or are the
principle managers and are responsible for successfully running the business.
These qualifications can be obtained either through formal training or recognition of skills learnt
on-the-job or through Arboriculture traineeships. A national arboriculture qualification
recognises the level and range of competency of an individual by using units of competency. To
achieve any of these qualifications you need to be formally assessed by a qualified assessor from
a registered training organisation.
In this presentation I will discuss the training organisations I have found in each state and
territory of Australia that have arboriculture related courses and highlight those that stand out
for having particularly good programs and facilities.
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The following is a summary of training organisations found so far in each state and territory.
South Australia
Civil Skills & Technology Centre
Hortus Australia
Para Worklinks
Western Australia
Kelyn Training Services
Northern Territory
Fusion Australia (All states)
The Australian Training Network (All States)
Queensland
Dalby Agricultural College
Horticultural Training
Australian Correspondence School

New South Wales
Booroongen Djugun College
Canberra Institute of Technology
Active Industry Training
Nurrumbidgee College of Agriculture
Auswide Projects
Victoria
Arbortrim
The Centre
Tasmania
Hobart College
Infatrain (Also Victoria)
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ARBORICULTURAL COURSE IN TERTIARY INSTITUTIONS
Sarah Prior, TREENET
Abstract
One of TREENET’s ongoing projects is compiling a database of all universities and TAFES
within Australia that offer specific education covering arboriculture.
Many TAFEs offer Horticulture Certificates and diplomas. Only a few offer full coverage of
Arboriculture.
State by state these include:
SA -

TAFE SA - Onkaparinga Institute
Spencer TAFE Pt Lincoln.

VIC -

University of Melbourne's Burnley Campus
Northern Melbourne Institute of TAFE
Wodonga TAFE

QLD -

University of Qld, Gatton offers Amenity Horticulture, which has 50% Arboriculture
content.
Cooloola Sunshine Institute of TAFE offers a traineeship.

NSW - Ryde, Padstowe, Kurri Kurri and Orange TAFEs.
NT -

Northern Territory University

WA -

Challenger TAFE, Murdoch.

TAS -

Tasmania TAFE offers Horticulture Cert with Arboriculture included.
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SA URBAN FOREST BIODIVERSITY PROGRAM:
CONSERVATION OPPORTUNITIES AND DILEMMAS IN URBAN AND
PERI-URBAN AREAS
Ross Oke - Urban Forest Biodiversity Program / One Million Trees Program
Introduction
This paper has been prepared in part as a case study to provide an overview of the aims and
objectives of the Urban Forest Biodiversity Program. It also seeks to identify potential areas
where biodiversity conservation and education outcomes can be achieved through a focus on
trees in urban environments, including streetscapes.
The Urban Forest Biodiversity Program does not have a major focus on street trees, particularly
the practical issues involved in street tree selection and management. However, there are some
key areas where the program takes an interest in significant trees, remnant trees and vegetation,
including opportunities to consider where improvements can be made in policy, legislative
measures and management practices to achieve better outcomes. It also actively promotes the
use of local indigenous species beyond large-scale revegetation.
Background
The South Australian Urban Forest Biodiversity Program (UFBP) has the unique vision of
conserving the natural biodiversity of greater Adelaide - from Gawler to Willunga - from the
coast to the eastern (watershed) boundary of the Hills Face Zone.
Grazing, agriculture, horticulture, residential development and industry have progressively all
but replaced the unique flora and fauna of the Adelaide Plains to the point where we now have
less than 2% of the original habitat left intact. Where once 177 native species of bird lived, we
now have only 112 remaining, and these must compete with 11 introduced species for the very
limited and highly altered habitat available.
The UFBP aims to redress the loss of natural biodiversity in the metropolitan area, thereby
enhancing the environmental sustainability, amenity and quality of life in metropolitan
Adelaide.
Urban Forests are not a new concept. Adelaide has had a number of greening programs which
have contributed to the amenity of our city. What is new is the concept of applying biodiversity
planning to urban areas, and moving toward the goal of a sustainable ‘urban forest’ which
conserves the region’s unique biodiversity - our natural heritage.
Although a series of wildlife reserves are already established in the Adelaide region, there
remains a major challenge to extend these natural areas by including private land, creeklines,
council reserves and other open space. Street trees and garden plantings can also play a
significant role.
The UFBP helps coordinate cooperation between local, state, national and international
initiatives and strategies. Our goal is to involve all levels of government and the community in
cooperating for biodiversity conservation, and to incorporate these considerations into planning
and land management in the metropolitan area.
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Focus on Priority Sites
The first priority for the UFBP is to protect what remains of the native flora and fauna of
Adelaide. The goal is to work by identifying habitats of highest priority for conservation, then
identifying threats to conservation of these areas, and addressing those threats in the most
effective way. This may involve weed removal, fencing, changing management practices,
buffering, linking and broad-scale revegetation using local native species.
Whilst the majority of these priority sites are located on the urban fringe and larger areas of
open space that provide significant scope for revegetation, the program also supports projects
that focus on using local species in various amenity and educational settings.
The UFBP is committed to promoting and advocating for the protection of biodiversity to ensure
that future generations will have the opportunity to enjoy contact with the native flora and fauna
which are unique to this part of Australia.
Why conserve biodiversity in an urban environment?
Knowledge of the complex and fragile interactions within plant and animal communities raises
serious concerns about how we manage natural areas and natural resources. We know that
many aspects of cultural and technological development are not sustainable and often harmful to
the environment. Urban development, agriculture, industry, recreation, waste disposal, lack of
understanding and poor practices are the main causes of vegetation loss. With this comes loss of
habitats, species decline and disappearance and the natural systems, of which they are a part,
cease to function properly. In addition to providing habitat for all forms of animal life, plant
communities are the lungs of the planet – converting carbon dioxide (CO2) into oxygen.
More than eighty percent of Australia’s population live in urban centres located primarily on or
near the coastline. Land use and population pressures have impacted significantly on biological
diversity in these areas and some historic plant associations have been completely replaced by
urban development. About ninety percent of the vegetation in the eastern temperate zone has
been removed. Often, it is only small fragments of the original vegetation that are left and these
are under threat of further decline due to misuse, altered fire regimens, alien species and other
factors such as aging, neighbouring land use and some forms of recreation.
The Adelaide region
The greater metropolitan area of Adelaide, South Australia, historically supported unique plant
associations that have been progressively lost as the city and suburbs developed. Heavy clearing
was undertaken very soon after European settlement, and has continued into recent times. In
fact, agriculture replaced most of the indigenous vegetation even before suburban development
made its impact. The natural biodiversity of the Mount Lofty Ranges and Adelaide Plains was
very high for an area with a temperate climate, partly due to the significant rainfall gradient and
variation, from the hills to the coast, in topography, geology and microclimate.
Although Adelaide may be considered a very ‘green’ city, certain areas could be described as
green deserts due to the lack of biodiversity, let alone natural biodiversity. In any one location,
there may have originally been hundreds of different shrub and ground cover species, while
insect biodiversity in a particular place can amount to thousands of species. The UFBP, drawing
on the work of Darrell Kraehenbuehl, has produced maps in conjunction with Planning SA that
outline the distribution of historic plant associations using a colour coded system laid over
current suburb boundaries. The species historically found in each association are listed on the
back of the poster and can be cross-referenced as a planting guide for groups and individuals
wanting to establish the original plants in their area.
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This activity has been strongly supported by the UFBP and through the State Government’s new
Urban Forests – One Million Trees Program will be significantly expanded upon. Local
councils and residents may, for example undertake cooperative backyard plantings to create
wildlife corridors through their neighbourhoods.
Practical Conservation Strategies
There are significant constraints to protecting and enhancing biodiversity in a modern urban
environment. Excluding alien plant and animal species is difficult. Cultural landscapes exist in
response to our need for self-expression and reflect a tendency to reproduce examples of
European landscapes. Urban consolidation puts pressure on remaining open space and differing
land use preferences often conflict. Despite the constraints, there are still opportunities to
protect what remains and to reconstruct habitats. There is an immediate need to ensure that
what is done now results in the best possible environment for future generations.
A representative sample of biodiversity can be preserved if about 10 percent of each habitat type
is retained. However, depending on the shape, size and links between areas, it is still likely that
many plant and animal species will be lost. The smaller an area of vegetation becomes, the less
likely it is to be self-sustaining. Historically, animal and plant populations were interconnected
in a complex but continuous habitat mosaic that is now restricted to tiny remnants, many of
which are too small or isolated to support viable populations. Intervention is often needed to
sustain the vegetation cover, and it becomes increasingly difficult to exclude alien plant and
animal species.
Urban planning and development is undertaken with conscious purpose. However, through the
many attempts at beautifying and ‘improving’ our landscape we now have very little of the
original expression of Nature’s palette. This, combined with utilitarian needs such as food
production, has led to the landscape in our urban area being almost completely replaced by a
conglomerate of differing styles and tastes in landscape design, with patches of cleared land that
can become infested with weeds.
The UFBP recognises the need to maintain cultural landscapes and provide for amenity,
recreation and other land uses. It does, however, promote the use of indigenous vegetation
beyond the revegetation of larger parcels of land. There are many opportunities, such as
gateways to the city, for example, which could provide visitors with a sense of the unique
character of Adelaide if local species were used rather than exotics that are planted in many
other cities. Simultaneously, maintenance costs, including the financial and environmental costs
of irrigating exotic plantings can be significantly reduced.
The benefits of using local plants are being recognised within the parks and gardens and
landscape design fraternity amongst other industry groups. Of course, there is a recognised need
to ensure public safety, especially regarding bushfire prevention, and that in some circumstances
it may be inappropriate to establish dense vegetation for this and other reasons. However, in all
cases, the UFBP promotes the use of local provenance species, an aspect generally overlooked
in many landscape developments.
Through the creation and preservation of urban forests, the UFBP and the Urban Forests – One
Million Trees Program will enhance the environmental sustainability, amenity and quality of life
of metropolitan Adelaide. The over-riding emphasis is on the protection of remaining flora and
fauna species and in revegetation using local native (indigenous) species.
Two themes emerging from a comparison of the “Urban Forest” with native Forest
Management:
A natural forest or woodland complex implies a diversity of indigenous plant and animal species
in an ecosystem with some degree of balance and equilibrium. Sustainable management of
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native forests is not a new concept and generally involves long-term planning and management
to ensure that whilst harvesting of forest resources occurs, the overall ecological functioning of
the forest is maintained. Expanding on these two themes:
Urban Forest Ecology
The total biomass of vegetation in the Adelaide region is vastly different in composition to that
which occurred prior to European colonisation. In addition, we have significant structural
elements, the most obvious being roads and housing but also including horticultural and
agricultural production. The altered landscape has resulted in a major loss of natural
biodiversity (indigenous species, vegetation associations and ecosystems) and the establishment
of a complex that favours certain introduced and more adaptable (increaser) native species.
Some of the key elements include a change in habitat structure, flowering times and available
pollen and insect food sources.
The return of an historically natural balance in the built up area is prevented by these
constraints, however as noted above, there are many opportunities to create natural areas using
local species and practical steps that can be taken to encourage indigenous fauna to thrive. The
larger the available area, the greater the prospect of achieving a natural ecological balance, but
even on a small scale populations of many species, including butterflies, small birds and reptiles
can be established and conserved. Local native plants are valuable in their own right and can be
used in many settings to provide opportunities for a greater sense of contact with nature within
the city and suburban environments.
“Forest” Management
Having trees as a major structural element, forestry involves ongoing assessment, planning and
management to achieve sustainable harvesting of resources. Applying a similar principle to
components of an urban forest would suggest that planning, planting, managing and harvesting
urban street trees would be a more sustainable approach to most current practices. Many of the
large remnant trees across Adelaide are a similar age and are collectively reaching the point
where they are at risk of disappearing altogether. In many areas, there are very few progeny to
replace them.
Therefore we need to ensure that remnant vegetation areas and significant trees are properly
protected and that future plantings are far more sustainable, through a combination of planting
up areas which can develop into semi-natural forests and woodlands and through an ongoing
management approach to large trees in more urbanized settings, such as streets.
Management could apply at a range of scales, from single streets, to local government areas and
regions. At the streetscape level, using North Terrace as an example, a longer-term management
approach, drawing from sustainable native forest management principles might involve the
selective, scheduled removal and replacement of trees. In the urban context, replacements
would be planted using advanced nursery stock. Currently there is very little available advanced
nursery stock of local indigenous species.
In discussing this idea with Tim Johnson (Treenet Chairperson) of West Torrens Council, it
became apparent that, for example, a notional total of one hundred individual trees – such as SA
bluegums – planted along North Terrace, at age fifty years, a removal and replacement (with say
five-year old stock) regimen of one tree every year or two could be implemented to maintain a
maximum terminal age of around one hundred and fifty years. Some changes to legislation
may be needed but the regimen could be flexible according to assessments of risk and tree
health. This approach would mean that the overall streetscape would maintain its character
indefinitely. Moreover, the resulting timber could be milled and used in public art projects, or
perhaps to build furniture for significant public institutions. This approach is in contrast to the
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“plantation” model that would remove all species probably in one go and start again from bare
earth. Trees established as longer-term elements within larger, semi-natural parks or open space
areas would be allowed to mature within a more natural ecosystem – possibly even being
allowed to regenerate naturally.
My Favourite Tree
Although it will always be a factor, we should move away from the subjectivity of plant
selection that currently tends to pivot around the notion of personal preferences – “my favourite
tree”. A greater consideration of scientifically based criteria is essential in order to provide
some sense of an overall framework for the total biomass within and surrounding urban areas.
Local, indigenous species should become part of this body of knowledge and the decision
making process. Our collective level of horticultural knowledge, albeit still with limitations, is
significantly more attuned to the attributes of exotic species than our natural heritage.
We make decisions about plant selection based on a range of subjective criteria or based on
desirable characteristics that we either justify as contributing to biodiversity by “increasing” it or
we justify it simply because of the plant’s own merit as an element in the landscape. We make
judgements based on some fixed criteria and other highly subjective criteria.
Plane trees, for example, are chosen often as street trees in Adelaide (and many other cites) for
some very good reasons. However, this has led to the species becoming almost ubiquitous. In
my view, this virtually puts the plane tree in the unenviable position of being the lowest
common denominator in the decision making process. As a child I recall a sense of appreciating
the beauty of the Frome Road tree canopy between North Terrace and the Adelaide Zoo. Yet
through sheer overuse of the plane tree, this avenue and other features in our city are at risk of
becoming mundane. From a regional biodiversity point of view, the plants selected for North
Terrace and other highly urbanised roads are relatively insignificant. But from a biodiversity
education point of view, and in terms of enhancing the natural character of the streetscape, the
choice can be very significant. Do we want to end up with homogenous landscapes to match
our current homogenous built architecture? Or can we create streetscapes and other landscapes
that promote a greater sense our natural heritage?
Local species are adapted to local conditions. Notwithstanding the constraints surrounding
street tree selection and the fact that many sites may have modified topsoil and hydrological
conditions, in many situations, there is no need to trial any so-called “better” species and in
some situations (priority conservation sites), in line with the principles of the Australian Natural
Heritage Charter, there should not be any use of exotic species. As a principle, importing socalled “superior” species does not enhance biodiversity, even though some fauna will adapt well
to the altered landscape.
There is an urgent need for further research into horticultural and arboricultural practices
including risk assessment relating to the cultivation and management of large indigenous trees.
The work of Treenet is making a vital contribution in this area. Our indigenous trees, including,
for example the local Callitris pines are worthy of much closer attention as a highly appropriate
species for many urban planting situations. They are also in my favourite trees list but that is
beside the point!
Many areas in and around our city provide ideal opportunities to highlight our local flora.
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Opportunities and Constraints
Well-intentioned and appropriately articulated policies are rendered ineffective when they don’t
translate into mechanisms (such as processes, plans and management strategies) that ensure their
intent is realised “on-the-ground”. Development controls such as the creation of building
envelopes to protect significant vegetation including trees can achieve long-lasting outcomes.
An assessment of the ecological significance of an area earmarked for development should be
the primary layer of information that is included in the spatial planning framework. Simply
laying a grid-like plan over an area without considering the immediate, let alone long-term
implications is simply not consistent with Ecologically Sustainable Development principles,
policies or practices. Building envelopes need to give consideration to significant trees on
adjoining properties. Developments that occur without regard to the immediate and future needs
of significant trees and remnant vegetation should be a thing of the past.
It is commonly recognised that a representative sample of biodiversity can be conserved if at
least ten percent of each vegetation type is retained. The size and linkages between areas is also
critical. If these criteria had applied to planning frameworks one hundred, fifty or even thirty
years ago, our landscape would look very different, although the Adelaide Plains were largely
cleared within a few decades after settlement. We have tended to lay out a spatial development
framework in a grid-like fashion across the landscape.
Notwithstanding the important concerns regarding shade (or lack of it) and the subsequent costs
of cooling modern houses that straddle the bulk of the modern sized allotment, higher density
housing can potentially provide opportunities for strategic use of public open space through the
creation of natural areas using local species to maximize the benefits to natural biodiversity.
The challenge in this respect is to ensure that appropriate planning is applied for open space to
accommodate a range of uses. From a biodiversity point of view, having larger, linked areas of
naturally vegetated land will provide a much better outcome for a greater number of native
species in a more balanced ecosystem than the current mix of trees, shrubs, lawns and veggies
grown on the now old fashioned quarter acre block. The current mix of built and highly altered
green space tends to favour native increaser species such as noisy miners and introduced species
such as starlings.
Whilst significant tree provisions may go some way toward protecting large remnant trees, if we
don’t intend to replant large indigenous species along streetscapes and in other built-up areas,
their eventual total disappearance from the urban landscape, other than in reserves, seems likely.
From a natural heritage point of view this is a highly undesirable outcome and it is worth noting
again that many of our large remnant trees are at a similar age and they are all well within the
radar of potential litigation! Better risk assessment and management practices were noted
previously and dealt with in much more detail by previous speakers at last year’s Treenet
Symposium.
Two other possible strategies might include the planting and management (using the “forestry”
principles outlined above) of local species including large gums in streetscapes and the
establishment (starting now) of more sustainable plantings using their progeny. The challenge
for the more urbanised parts of our city is to find suitable locations. The SA Urban Forests –
One Million Trees Program is keen to work with land managers, planners and communities to
identify local parks, creeklines and other areas of open space where such plantings can occur. In
addition, we would welcome the opportunity to incorporate some local understorey species to
provide for more “natural habitat” for the local residents and hopefully for some of the local
wildlife.
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Conclusions
There is a definite link between biodiversity conservation objectives and urban street trees.
Whilst the main contribution of street trees is probably with respect to amenity, shading and air
quality, there are also potential water conservation and water quality benefits to be achieved.
Ecological information, particularly empirical data relating to urban trees is primarily focused
on carbon lock-up, shade and cooling, air and water quality and to a lesser extent, amenity.
Biodiversity considerations are often either misunderstood or not considered at all. Biodiversity
conservation extends to the species level and as such, along with educational opportunities, there
is a role for local indigenous species in streetscapes, smaller local parks and gardens.
A focus on threatened species and remnant vegetation along with significant trees is a priority
for biodiversity conservation. However, there are opportunities to highlight our local flora even
in streetscapes. This approach can assist in providing a greater sense of connectivity between
people and our natural environment and stronger support for broader sustainability goals.
Research, through groups such as Treenet, the Centre for Urban Habitats, the Urban Forest
Biodiversity Program and others is vital to provide a basis for informed decision making.
Risk management and management in general, are critical areas applying not only, but
particularly to indigenous species. The wonderful mature (in particular remnant) large trees,
particularly gums, which exist within our cities and towns are at risk of being removed and
never replaced in streetscapes and realistic strategies are needed to redress this.
The nursery and landscape industry will develop greater capacity in response to a greater
demand for local species for use in a range of urban landscape settings.
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Appendix: Further Information on the Urban Forest Biodiversity / One Million Trees
Programs
Aims
•
•
•
•
•

Identify priority areas and land linkages
Galvanise planning and action strategies of relevant Authorities
Support the collective effort to conserve biodiversity
Work with Community Groups to maximise outcomes for effort
Influence organisational change. Raise practitioner and public knowledge through education,
training and communication

Activities and Programs
•
•
•
•

Assistance with planning, funding and coordination of site works
Provision of information, resources and training to local organizations and community
groups
Raising awareness of biodiversity issues and
Ensuring that biodiversity is considered when regional development and local management
plans are produced

Local Action:
On-ground projects including habitat restoration and revegetation are implemented locally by;
•
•
•
•
•

Facilitating best practice in the care and management of natural heritage sites
Providing specialist advice and support to assist in implementing identified regional
priorities
Working with Councils to promote communication and consultation on local native
vegetation conservation
Assisting community groups in achieving their goals for biodiversity conservation in the
local area
Seeking and securing additional funding and support for local projects including assistance
with NHT funding applications and monitoring projects funded through the NHT

Project Officers based at local councils coordinate action at the local level. Each project
identifies the interest groups as a starting point and proceeds from there.
Targeted Projects:
On-ground action is directed to priority sites identified in the biodiversity plan. To date;
protection, management, revegetation, restoration projects totalling around 1,000ha have been
implemented.
Examples include;
Priority Plant Associations
•
•
•
•

eg. Eucalyptus microcarpa (Grey Box), Eucalyptus porosa (Mallee Box) and Banksia
marginata (Silver Banksia) Woodlands poorly conserved Statewide. Protection of remnants
through “bushcare” approach and “Buffers to Bushland”
Minimal disturbance techniques to sensitive areas to remove weeds.
Management of threats and threatened species.
Fencing and targeted revegetation using local species aimed at buffering existing native
vegetation which is currently being adversely affected at edges.
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Larger scale projects designed to show best-practice on an issue or site of particular importance
to the region’s biodiversity.
Regional Partnership Projects
•
•
•
•

Joint projects to address priority issues on a bio-regional, catchment or sub-catchment scale.
Creek-lines, road corridors, the Hills Face Zone.
Joint projects with Planning SA and Councils such as Field River Revegetation in
association with new housing development.
Large-scale corridor revegetation projects in the Willunga and Northern Adelaide Plains
through the One Million Trees Program. One hundred hectares of revegetation planned and
commenced for the City Parklands. Large-scale revegetation planned or commenced with
the City of West Torrens. Smaller projects in local reserves that provide an opportunity to
demonstrate how local species can be used in a landscape treatment.

The One Million Trees Program will establish over 1,000 hectares of trees and associated
understorey species throughout the Adelaide metropolitan area over the next four years. It is
estimated that this will achieve significant gains for biodiversity conservation, air and water
quality, and will sequester over 300,000 tonnes of CO2 equivalents at maturity.
Grants Program:
Funds are available for smaller on-ground projects that meet the program’s objectives and
priorities. Projects include;
•
•
•
•
•
•
•

Remnant vegetation protection and habitat restoration
Targeted revegetation with local species
Trials and projects with an educational focus leading to improvements in on-ground
management
Projects that achieve multiple outcomes such as improvements in soil and water quality
Projects that combine natural heritage protection with elements of cultural (in particular
Kaurna) heritage So far over 300 projects have been funded.
Applications are assessed every 6 weeks
Applications can be made at any time throughout the year.

Community Involvement:
The UFBP has around 300 groups recorded on a database and spatially located on GIS. We
actively assist in engaging local government or other authorities with local groups.
• Local expert knowledge is sought and used by UFBP and we also undertake projects
designed to foster increased participation in local projects by the wider community.
• The UFBP supports programs such as Friends of Parks, Trees For Life Bushcare, Coastcare,
Landcare and Greening Groups. We have teamed up with Our Patch on a large number of
project sites.
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Targeted education and training programs;
Aim to increase understanding of biodiversity and improve decision-making and management
practices:
•
•
•
•
•
•
•
•
•

“Bio-What?” education kit for schools with regular updates and projects
Seminars for local government staff and elected members
Internet site including fact sheets, newsletters, “Bio-What?”, order forms for resources
A regular newsletter and other issue specific newsletters
Workshops for community groups to assist in developing effective habitat restoration
projects
A communication strategy to assist in targeting and coordinating communication including
media releases
Displays at events such as Womad, the Royal Show, field days etc.
Support for employment training schemes operating within the region on specific projects
Provision of information and presentations to TAFE and universities

Resources
Information resources have been developed, are distributed free or at cost and so far include;
•
•
•
•
•
•
•
•

Data base/contact list of community groups in the region
Historic plant associations maps
Regional fauna / habitat map
Education kit for schools
Fact sheets and resource lists including information on specialist contractors
Information on regional priorities
Native freshwater fish poster
Bibliography of biodiversity related plans and strategies
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URBAN FOREST / URBAN FAUNA
Ed McAlister C.E.O. Royal Zoological Society of S.A. Inc.
Given my background, most people assume that I will have a strong preference for plants from
the Northern Hemisphere and particularly Europe. The fact is that I have spent 3/5th of my life
in Australia and did my degree in Australia. Admittedly, I did my first training, in Horticulture,
in Ireland, but most of my real experience has been gained in this country.
During my time at the University of New England, where I worked as a Technician, while doing
my BSc., I was fortunate to be able to travel quite extensively, collecting plants, throughout
NSW and southern Queensland. On coming to Adelaide, as Horticultural Botanist at the
Botanic Gardens of Adelaide, another opportunity opened up. My responsibility was to run the
Technical and Advisory Section and also identify any un-named plants within the three Botanic
Gardens, Adelaide, Wittunga and Mt. Lofty. I was also responsible for the seed collection and
the seed exchange system for the Botanic Gardens. This allowed me to travel extensively
throughout the semi-arid regions of South Australia, getting to know the flora and collecting
seed.
I have also been fortunate to travel extensively in various parts of the world, including the
United Kingdom and Ireland, Europe, North America and South America and a little in SouthEast Asia. During these travels, I have been able to visit both natural areas, and botanic gardens
and, more recently, a number of zoos.
And why am I telling you all this? The reason is to assure you that I have had a love of plants,
and an interest in plants, for more than fifty years, both privately and professionally. This love
has not diminished and I count myself lucky to have had a career which has allowed me to get
paid for undertaking my hobby. The result is a reasonably extensive knowledge of plants, both
native and exotic, and their use in the landscape.
My interest in plants is such that, when I see a new plant, I ask three questions:a)
b)
c)

What is it? (Botanical name, of course).
What family does it belong to?
Where does it come from?

The reason for the last question, of course, is because I am interested in biogeography and how
plants are spread throughout the world. Possibly more importantly, if I can find out the habitat,
I can then determine whether it will survive in Adelaide.
In recent years, I have also gained a bit knowledge about animals. This should put me in the
box seat to talk about the connection between Urban Forests and Urban Fauna. Looking at the
list of other speakers, I will leave this to you to judge.
I must confess to having some difficulty with the idea of an urban forest. To me a forest means
a wild place with, more or less, a full complement of species, both plant and animal. Putting
this definition to one side, I am, like everyone else here, committed to the concept of making our
cities better places to live by the use of plant materiel. Making our cities a better place to live,
of course, goes far beyond the use of plants, it includes reduced traffic movements, better
designed buildings, thus cutting down the use of air conditioners, shade structures and using
ceramic paint to reduce the effects of insolation, use of solar power, reduction in water usage,
pedestrian only areas, etc.. However, this is not the forum for a dissertation on this topic, suffice
to say that what we are talking about is what has become known as a Biocity.
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Many of you will be aware of the recently created Centre for Urban Habitats which has as its
byline, Biocity. I have been fortunate enough to have been appointed to the Advisory
Committee of this exciting development with a particular responsibility for Communication.
Two other sub-committees exist, Research and Education. A Finance Sub-Committee, which I
will steer well clear of, will be formed later.
The Mission Statement of Biocity is “to enhance the environment of Adelaide through
multidisciplinary research, design, development and education that promote a rich diversity of
flora and fauna in the context of urban living.”
The centre, or Biocity, describes itself as
“A centre which utilises the best of a diverse range of disciplines from plant and animal
science to engineering and architecture in order to enrich the lives of the people of Adelaide
through study, understanding and education in urban environmental issues.
The Centre will facilitate the creation of a rich, interesting and harmonious environment that is
in keeping with the historical development and cultural richness of our parks and gardens”.
It has taken me quite a while to get to one of the points which I wish to make and I draw your
attention to the last sentence in the description which I have just read out, “The Centre will
facilitate the creation of a rich, interesting and harmonious environment that is in keeping with
the historical development and cultural richness of our parks and gardens”. A modern-day city
cannot afford to be xenophobic in relation to plants, we need to use what we know will do well
in the vastly modified environment which many of us call home. There may be little place for
exotic trees in National Parks and the rural or “natural” landscape, but there is a place for exotic
vegetation in our cities. If we exhibit such xenophobia we greatly reduce the palette of plant
material available to us. Conversely, if other countries exhibited the same prejudice they would
be denied the pleasure of our Australian heritage.
What do I mean by “exotic?” Do I simply mean those from outside our shores? Or do I mean
all vegetation that is not local or indigenous to the Adelaide Plains? I am using the latter
definition and later in this talk I will touch upon the use of Australian native plants which come
from outside our local area and their benefits and detractions. Perhaps it is an oxymoron to refer
to exotic native plants but I presume you will understand what I mean.
A debate has been going on about the selection of tree species for the front of the SA Museum
and eventually, by definition, the whole North Terrace boulevard. It is my opinion, currently a
MINORITY position I might add, that classical “European” architecture needs classical
“European” trees to complement it. In the case of the North Terrace institutions there has been
an extra complication. The directors and boards of the institutions want trees which have
crowns, or canopies, sufficiently high to allow a clear view of the built structures behind them.
As you can imagine, this severely limits the number of tree species which can be considered.
Many of the local species develop branches close to the ground and are not suitable for this
purpose. Thus, we have to consider “forest giants” or trees such as the species currently being
promoted, i.e., Eucalyptus maculata. For many reasons I would simply put Platanus hybrida or
Platanus digitata in the scheme: it does well in Adelaide, has a beautiful shape and bark and
will complement other city plantings including North Terrace, Frome Road and Hutt Street. I
am out of step because the feeling of a need for "reconciliation" with our native vegetation is
becoming very "fashionable" and I fear it may overwhelm other considerations.
Each morning I undertake a 3km walk at 6.30am and tend to follow much the same route. I live
in Parkside, which, as those of you who are local know, is the first suburb south of the Adelaide
Parklands. During my walks, I have been observing the wide range of street trees used in this,
and surrounding suburbs. As I am a “lumper” rather than a “splitter” I will use the name I am
comfortable with, please forgive me!
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Among the trees (and large shrubs) I have seen used as street trees are the following:Platanus hybrida (Europe)
Jacaranda mimosifolia (S. America)
Fraxinus excelsior (Europe)
Ulmus procera (Europe)
Ulmus procera ‘Louis van Houtte’ (Europe)
Koelreuteria paniculata (China)
Fraxinus excelsior ‘Raywood’ (cultivar)
Fraxinus americana (N. America)
Pyrus calleryana (China)
Casuarina cunninghamiana (Australia)
Melaluca Ianceolata (?) (Australia)
Melaluca armillaris (Australia)
Pittosporum undulatum (Australia)
Eucalyptus leucoxylon (Australia)
Eucalyptus sideroxylon (Australia)
Eucalyptus melliodora (Australia)
Lophostemon confertus (Australia)
Eucalyptus torquata (Australia)
Eucalyptus spathulata (Australia)
Eucalyptus cneorifolia (Australia)
Eucalyptus nicholii (Australia)
Eucalyptus platypus (Australia)
Callistemon ‘Harkness’ (Australia)
Araucaria spp (Australia)
Acacia pendula (Australia)
Lagunaria patersonii (Australia)
Hymenosporum flavum (Australia)
Melia azederach var australasica (?)
Quite an impressive list and there are probably many more commonly used throughout
Adelaide. For example, where would our coastal suburbs be without the Norfolk Island Pine
(Araucaria heterophylla). Two things come to mind. One is that these trees have been chosen
over a number of years, as fashions change, and often one ends up with a patchwork or “mishmash” of trees chosen because they are known to succeed in difficult areas. The second is that,
regardless of the particular time at which they were chosen, the specimen chosen was chosen
with a landscape effect or streetscape in mind. No consideration would have been given to the
needs of urban fauna, whether it walks, flys or crawls. No consideration was given, certainly in
a number of cases, to the effect upon overhead power lines and the consequent need for lopping,
or "butchering" in some cases.
When one looks over the fences of the houses in my area, and many other parts of Adelaide, you
will see the species I have mentioned plus the following, and this is by no means an exhaustive
list:Eucalyptus globulus (Australia)
Eucalyptus cinerea (Australia)
Eucalyptus gillii (Australia)
Eucalyptus viminalis (Australia)
Eucalyptus camaldulensis (Australia)
Eucalyptus maculata (Australia)
Eucalyptus citriodora (Australia)
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Acmena spp (Australia)
Syzygium spp (Australia)
Grevillea robusta. (Australia)
Archontophoenix. cunninghamiana (Australia)
Ficus macrophylla (Australia)
Acacia spp (Australia)
Ficus hillii (Australia)
Acer negundo (N. America)
Alnus jorulensis (S. America)
Phoenix canariensis (Europe)
Washingtonia filifera (USA)
Washingtonia robusta (USA)
Photinia spp (Europe)
Dracena draco (Europe)
Erythrina indica (India)
Nerium oleander (Europe)
Prunus spp (Europe)
Schinus molle (S. America)
Salix babylonica (China)
Olea europea (Europe)
Olea africana (Africa)
Liquidambar styraciflua (N. America)
Robinia pseudoacacia (N. America)
Gleditsia tricanthos (N. America)
Brachychiton discolor (Australia)
Buckinghamia celissima (Australia)
Cupaniopsis anacardioides (Australia)
Grevillea robusta (Australia)
Harpullia pendula (Australia)
Pittosporum rhombifolia (Australia)
Stenocarpus sinuatus (Australia)
Schefflera actinophylla (Australia)
Various conifers including Pinus spp, cupressus spp, and Cedrus spp, are present and as one
moves towards the Hills area of Adelaide other genera such as Quercus make their presence felt.
In addition Magnolia, Camellia and Rhododendrons are very common in a number of areas.
Once again, these trees and large shrubs were chosen for landscape effect, certainly not with
animals in mind until a few years ago when there was a move to “birdscape” our gardens. Can
there be anything more quintessentially Australian than to listen and enjoy the sound of our
native birds close to the house? Even with your eyes closed you would know that you are in
Australia. Our native birds are one of the things that sets this country apart from others.
Perhaps as an aside I can share something with you which I only learned in Perth last month.
Earlier in this paper I referred to “exotic native” in reference to plants. I was surprised when
attending a meeting of the CRC for Pest Animal Control to see two “introduced birds” being
listed as pests, in addition to sparrows and starlings. These were the Kookaburra and Rainbow
lorikeets which are, apparently, causing mayhem; the Kookaburra with animals and the Lorikeet
with fruit, particularly.
One observation I have made over the years since I have been here is that some of the plant
selections must have been made by some landscapers in the 1970’s with a view to having their
children set up businesses in tree removal and arboriculture. We still see towering forest giants
in small gardens in the suburbs, plus the “disease of overplanting” to achieve an immediate
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effect. Certainly fast growing and designed to give an immediate effect, but the problems
created for homeowners, and their neighbours, by some of their choices will be with us for years
to come.
Before leaving this topic of street and other trees in Adelaide, I should mention the fact that, as
one goes around the world, especially places with a climate similar to Adelaide’s, one is struck
by the small suite of trees and other plant material which appears to be heavily used in many
cities. Once again they include species such as:- Jacaranda, Platanus, Erythrina, Euc. globulus
(before being declared a weed in many places); Ulmus parvifolia; Fraxinus, Hibiscus: Nerium,
Callistemon, Washingtonia robusta, Washingtonia filifera. Ground covers also tend to be part
of a small suite of “appropriate” species. So much confusion has been created by this ubiquitous
flora that in many countries people regard some of the plants as being native. One such species
is the Jacaranda, which many people are surprised to find is not Australian but actually South
American.
Turning now to the fauna associated with urban trees, Biocity or an Urban Forest. Obviously,
the most conspicuous feature of the fauna is the avifauna, the birds. When one discounts all of
the introduced species which inhabit our cities, pigeon, sparrow, starlings, etc., we are still left
with an astonishing array of native birds, particularly those which feed on pollen or nectar. I
have watched Rainbow lorikeets in Adelaide Botanic Gardens squabble over nectar on a
beautiful member of the family Papilionaceae from South Africa, Schotia brachypetala, but of
course also seen them and Adelaide rosellas, wattle birds, honeyeaters etc. “Working” both
native and exotic plant material. Where there is a little more grass of course I take great
pleasure in watching galahs, corellas and sulphur-crested cockatoos searching through the grass
for food. The Children’s Zoo at Adelaide Zoo, where there is always an abundance of food, is
always resplendent with flocks of crested pigeons and at certain times of the year wood ducks
are in profusion.
To achieve a full complement of birds native to the Adelaide Plains would require a large
planting of the understorey species, and groundcovers, somewhat difficult to do, even in public
parks. The fact that there are a number of species around is also evidenced by the fact that
mistletoe can be seen from time to time on plants, both native and exotic, in suburban gardens.
This means that the mistletoe bird Dicaeum hirundinaceum , must be persisting at least, if not
thriving.
One thing which has helped us to maintain the suite of birds in our suburbs, and even in parts of
the city, is the wide range of plants now being grown which does allow birds to get food at times
when they would otherwise have to migrate. There is a down side to this however and that is
that, because birds no longer have to migrate to find food in winter, or even summer, in some
cases, there has been a great reduction in the amount of seed set in native plants, e.g., in the
Coorong and even in the Adelaide Hills. I believe this will become an even greater problem in
the future as current mature flora dies and is not replaced with young plants.
Maintaining mammals in the city and suburbs forms a greater challenge. Even if we accept the
fact that all of the larger macropods have had to leave the city and could not be expected to
persist, the possibility of even smaller marsupials persisting is extremely unlikely. While Pinky
Flat was once so named because of the number of "pinkies" or bilbies caught there, it has been a
long time since one has been caught there and I suspect it will never happen again. The same
story would apply to bandicoots and bettongs, and echidnas and native water rats are certainly in
short supply.
One group of mammals which still persists, and in some places in reasonable numbers, is the
bats. The ravages of cats and dogs are less on these creatures and I believe it would require little
work to assist them to thrive and persist.
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We are of course blessed with the fact that possums exist very well in the city parks, parklands
and suburbs. These animals are the great survivors and have done so well, in conjunction with
humans, that they are regarded as a pest by many who have them in their roof space or clumping
about in the roof at night. Many gardens are devastated by the effects of possums which seem to
have a particular regard for fresh rose shoots. I have also discovered that they do like violets
(Viola odorata) and one way to discourage them is to use copious amounts of blood and bone.
The downside of this cure is the fact that blood and bone attracts foxes and that obviously has its
own problems.
Unfortunately, many people catch their possums and surreptitiously take them out at dead of
night and release them, either in the hills, or in Botanic Park. The result, because these animals
are so territorial, is that the possum usually turns up again and often badly injured as a result of
all of the fighting it has had to do to try to establish itself.
When we speak about the urban environment and the concept of urban forests and urban fauna,
we tend to forget two things. The first is reptiles, and while we are all delighted to have bluetongue lizards, skinks, etc., in our backyards and gardens, we are not so enthusiastic about other
reptiles such as snakes. Given the fact that the River Torrens comes right through the city and a
number of creeks also flow into the Torrens and elsewhere, there is a constant recruitment
process going on for these reptiles. I am confident that, once again, despite the effect of cats and
dogs we will maintain at least a few species of reptiles, especially in our parklands.
We also tend to forget about the aquatic environment in our cities although a great deal is now
being done to try to address this. A number of wetlands have been established and stocked with
native fish, amphibians, invertebrates and other animals. The effects of salination upstream,
silting, leaf litter and the resultant eutrophication and algal blooms mean that our waterways are
often little better than open drains. To restore waterways to an almost pristine situation will be
one of the real challenges for all of us. Judicious use of plant material will help greatly here.
Work is being undertaken by the CRC for Pest Animal Control to try to solve the problem
caused by European carp. Little else will exist in an environment inhabited by carp and natural
recruitment will ensure that the battle is on-going.
In this new technology, which will be tested on the Murray/Darling system first, fish will be
altered to ensure that all animals born are male. This technology, which is called
"daughterless", offers some hope of control but probably not elimination. I feel that, like the
rabbit and the fox, the carp is here to stay and there will be a constant battle to keep it in check.
So what do I feel about the concept of an urban forest and associated urban fauna? I believe that
the Adelaide city square mile is probably too far gone to be regarded as an urban forest in the
true sense of the word. However, the parks within the city, whether they be Botanic Park,
Botanic Gardens or the Adelaide Zoo, do offer some areas where the avifauna can persist. The
proposed roof top gardens on top of a number of carparks will add a little to these refuges. The
sum total will be some mitigation of the effects of human activity.
The 1,700 acres (750ha) of Parklands surrounding Adelaide of course offer us an even better
chance and work has already begun on changing the plant species used in certain areas of the
Parklands. The species being planted are being selected from species which once grew in
profusion on the Plains. Quite correctly, it has not just been tree species which have been
chosen, tall shrubs and smaller shrubs are also being planted. However safety concerns will
mean that dense planting will never be allowed.
From these areas of "natural" woodland, major roads with appropriate plantings will radiate out,
allowing a corridor for birds to move from place to place, adding to our enjoyment of native
vegetation. Better opportunity exists for those creeks not converted to concrete culverts and
drains. Appropriate plantings in these areas will allow animals to migrate to and from areas of
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greater population density. Remnant areas of vegetation in the suburbs should be preserved and
amplified where possible.
Thus while I believe that the concept of an Urban Forest for Adelaide is flawed I believe that we
can begin to think seriously about a suburban forest or woodland and certainly as we move to
the outer city limits e.g. to the Hills Face Zone, which incidentally must be preserved at all
costs, one can see the opportunities which are presented to us.
I drive very frequently out of the city on the south East Freeway on my way to Monarto
Zoological Park. What has been done around the Heysen Tunnels is a good start to what could
be done. Anywhere where the batter is not too steep, has been planted with local plant species
and the European olives have been removed and/or poisoned. I was also musing on one of these
journeys about the opportunity which would be presented, for example, by worked out quarries
to gradually revegetate them with local species.
Having been involved in releases of native animals in different parts of the state, but always
remote from Adelaide I look forward one day to being able to release a native species, most
probably a bird species within the limits of Greater Metropolitan Adelaide.
Having said all the things that I have said, there are two things which those of us living in cities
can do, both of which will reduce our "ecological footprint" on this Earth. Firstly we can review
our own practices and try to improve the way we use our resources i.e. set a good example,
“practice what we preach”. The second is to educate people about the damage we as a species
are doing to the planet and how each of us can make a difference, albeit only an infinitesimal
part of the whole.
For example, the development at the front of the SA Museum allows an opportunity to deliver a
strong environmental message. I have been privileged to see the plans and they include water
harvesting from North Terrace; collection of rainwater from the Museum roof and using this to
irrigate the trees and lawn which are needed in front of the Museum. Reed beds will be
established to one side of the front courtyard and will be used to clean the water of its pollutants.
This is the type of system which should be in every Botanic Garden and Zoo in Australia and,
where possible, in school grounds.
The Museum has also installed solar panels on the roof of the building, this will help reduce the
amount of CO2 going into the atmosphere while also reducing our dependence on fossil fuel. I
am not sure of the statistics for the Museum but the small unit which I placed on top of the
Animal Health and Research Centre at Adelaide Zoo will eliminate 2 tonnes of CO2 from the
atmosphere each year. We have put a slightly larger unit on top of the new Visitor Facilities at
the Zoo and, in addition to saving money we will be doing something for our future comfort and
survival. It behoves us to utilise this technology as an education tool as well.
Australia is the most urbanised country on Earth; about 90% of us hug the coasts and are
aggregated, to a great extent, into just a few major population centres. I would say that the total
space these cities would take up would be less than 1% of our total land mass of 5,000,000
square kilometres; however, our ecological impact goes far beyond our city and town
boundaries.
Our lifestyle is such that we have demanded the clearing of large tracts of land all over the
country. We are still clearing land at a tremendous rate in Queensland. Many parts of this state,
already cleared, are marginal for agriculture, but still we persist. Pastoralists are still doing great
damage to our rangelands, although the picture there is improving. Salination is affecting even
greater areas of our country each year. Many parts of WA and other parts of the country which
were once cleared for farming are now being turned over to tree plantations. Other areas of the
country are being revegetated, albeit slowly.
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All over the world, including Australia, of course, there was the feeling that the wilderness had
to be conquered. It was something to be feared and/or tamed. We were surrounded by animals,
and in the case of Europe and North America, dangerous animals. The wheel has turned a half
circle - now we surround the animals and, as our population continues to explode, the islands of
animals are becoming even smaller. The vegetation is usually the first to go and, as surely as
night follows day, the animals go next.
There is little likelihood that we are going to want to reduce our lifestyle. Every generation
wants more than the generation before and indeed every parent wants to see their children have
a better life than they had.
How does one define better? Is it more of the trappings of the developed world, or is it a
cleaner, more sustainable way of achieving our lifestyle. I don't believe that they are mutually
exclusive. I believe my children and more particularly, my grandchildren, will have to grapple
with this problem, particularly as other parts of the developing world demand what we have and
have come to expect. We cannot, in all conscience, deny these people their claim to a better
quality of life.
I have previously mentioned the term "ecological footprint". Recently, Adelaide's first 'Thinker
in Residence', Herbert Giradet, who is based in London, made the following comment, "If we all
want to live like Londoners, it would take three Earths, if we want to live like Australians, we
would require four Earths, if we want to live like Americans, we would require five Earths."
Clearly, we do not have three, four or five planets, we only have the one, and it behoves us to
look after it better than we have been doing to this time.
Using the Biocity concept to reduce our call upon the Earth and its resources will give us time to
sort through the problems and come up with a solution before things are taken out of our hands
completely by the Earth itself. We have commenced the journey; Homo sapiens after all is
“thinking man”. The clamour for change is growing. It is not that many years ago that the
things I am speaking about were the province of the “looney left” or “greenies”. Who would
have thought that wind turbines would actually be constructed and seen as part of the solution to
the Earth’s energy problems? Initially some people in the U.S.A. became involved in this
technology as a ‘tax dodge’.
Unfortunately for them but fortunately for us, the technology proved to be viable.
Things which were once only a part of science fiction are now becoming a reality. I regard
myself as a realist, perhaps I am an “optimistic realist”, but I like to think that we as a species
will be able to think our way out of the problems before us. As plants are the building blocks of
all life we need to promote them, not just for their intrinsic beauty and worth, but also as
reservoirs for C02 and resources of Oxygen, a MOST useful product. I am confident that those
of us in the “plant world” have a great contribution to make and I wish us all well as we
undertake this process. A good result is critical to our future as a species.
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“TREE TRUNKS” – AN URBAN FOREST EDUCATION KIT
FOR SCHOOLS
Maureen See -Environment & Parks Branch, Brisbane City Council
Rae Sheridan - Queensland Museum Loans, Queensland Museum
Introduction
Brisbane City Council and the Queensland Museum have created two ground-breaking series of
Urban Forest Kits for primary and preschool audiences. With ten copies made of each kit, they
are packed with hands-on activities and resources to inspire children’s understanding of the
urban forest, and to encourage and inspire them to care for it. This presentation will describe the
kit, and explain why it is so successful.
History
In 1987, a Brisbane City Council officer visiting the USA was inspired by a set of notes
prepared by the Jefferson National Expansion Memorial, in Missouri, on how to design and
build Travelling Trunks. Designed as a museum outreach program, the trunks were mobile
education kits full of stories, activities, tapes, and posters centred on a historical theme such as
gold mining or frontier life. The trunks were circulated through freight companies to schools,
scout troops, and clubs around the state, bringing their messages to children in distant regions
who had no opportunity to visit the museum in person. Further investigation revealed the
Travelling Trunks concept was also used in many other regions of the USA.
Brisbane City now has its own versions of these Travelling Trunks: the Brisbane Urban Forest
Kits, which are successfully taking urban forestry messages to thousands of the region’s
children each year through a partnership with Queensland Museum Loans (QMLOANS), the
museum’s state-wide lending service.
Council staff from the Environment & Parks Branch approached QMLOANS in early 1999 with
the idea of developing an Urban Forest Kit after learning that QMLOANS had thirteen years
experience in operating a kit loan service to schools, libraries and other community groups. At
that time, most of their kits were based on historical and fauna themes. It was discovered that
despite huge demand from schools, QMLOANS had never developed a plant-based kit, and
enthusiastically embraced the chance of a joint project with Brisbane City.
Council provided technical input and funding for the production of 10 copies of the first series
of the Urban Forest Kit, based on Brisbane’s flora and fauna and targeted at primary audiences.
The QMLOANS designed, constructed and/or collated all resources and activities. All items
were selected and designed for their effectiveness as interactive teaching tools. QMLOANS took
responsibility for the ongoing distribution of kits to schools and community groups in Southeast Queensland, and for the kit maintenance and insurance. Although QMLOANS have a State
wide loans service, the Urban Forest Kits are usually distributed in SEQ only, as their ecological
content is specific to that region.
In late 1999, the kits were launched at a Brisbane primary school and bookings commenced in
the following school year.
Within a year of the kit’s release however, it was discovered that early childhood organisations
such as kindergartens and preschools were also booking the kit and competing for access with
the original target audience of primary age students.

117

This situation was resolved by the subsequent creation of a second series of the Urban Forest
Kit, a scaled down version specifically for this early childhood audience. Ten copies of this new
kit, affectionately nicknamed the Sapling Kit, were completed in late 2001.
Description
The original primary school version of the kit comprises four, portable, steel workman’s trunks
and 500 items including:
•
•
•
•
•
•

a 2.4 metre high artificial tree, made up of modular sections of trunk, branches, and twigs
covered in a Velcro receptive surface.
over 50 laminated plant and perspex-boxed animal specimens from the Brisbane area that
can be attached to the tree with Velcro
60 activities for various age levels
colourful photographic banners, puppets, CDs, games, posters, books, and videos.
an urban forest management game consisting of a large 3m x 1m wooden model of a generic
urban forest that children can walk around and “plant” up to 88 miniature trees
teacher’s guide with detailed curriculum – linked activities

The Sapling Kit’s tree is shorter and the giant wooden game is omitted. There are also fewer
specimens, and simpler activities appropriate to this younger age group.
The original kit aims to provide a comprehensive teaching resource that raises an awareness in
children of the specific benefits and management needs of Brisbane’s urban forest. They learn,
for example, to recognise local tree species, and to understand what makes each species suitable
or unsuitable for streets, parks, home gardens, industry, bushland or waterways. They also
discover some of the more than 30 benefits that urban trees provide, and learn of the problems
created for city trees by practices such as branch lopping and soil compaction. Most importantly,
students are encouraged to devise their own personal “ code of urban forest conduct” and to take
direct action either as a class, as a family, or individually, by the simple means of planting a
tree, or participating in a tree care activity that reinforces these messages.
For the early childhood audience, these kits achieve the same basic outcomes but the activities
have been modified to suit the learning abilities of this younger audience.
Three and a half years after its release in February 2000, one hundred and sixty five (165)
schools have borrowed the original kit, with approximately 25% of these being repeat
borrowers. Borrowing levels since 2000 have been 82% of full capacity, which includes the
usual seasonal drop in borrowing experienced annually in the first and final terms, when teacher
priorities are focussed on planning and administration duties.
The QMLOANS reports that schools who have developed experience in exploiting the kit’s
potential for their audiences, now book the kit twelve months in advance.
The Sapling kit has been borrowed one hundred and forty seven times (147) by preschools,
kindergartens and child care centres since its release in February 2002, with borrowing levels at
89% of full capacity.
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Why is the kit successful?
In reviewing what has made the kits a success, the QMLOANS staff suggest six major
contributing factors:
1. Hands-on
Teachers agree unanimously that the best feature of the kits are their ‘touchability’.
Students relate to being able to hold and look closely at real specimens from local plant
species: leaves, flowers, fruit, bark, and seeds. These are in clear perspex cylinders, as
are the several preserved specimens of native Brisbane animals, such as bats, glider
possums, birds and butterflies.
All class activities are highly interactive. Students build their own tree twig by twig,
branch by branch and clothe it with hand-sized plant specimens and then insert the
animals among the foliage.
This interactivity engenders a strong sense of personal stewardship and caring for their
tree, which is reflected in the frequent occurrence of children bringing their parents in
to the classroom to see “their” tree. This provides an intergenerational benefit.
Teachers also report that the tree is often a focus of daily manipulation as teachers and
students explore various themes of life in an urban forest. They get to sit beneath it and
listen to stories and to attach their written compositions to the tree’s large, laminated,
leaves.
The culminating hands on activity in the higher grades is the urban forest management
game, where children compete in teams to correctly place the right plants in their
appropriate place in the urban forest.
2. Curriculum linked
To assist teachers with the demands of the educational syllabus, all activities are
designed and presented in accordance with the requirements of the Education
Queensland curriculum for Studies of Society & the Environment (SOSE), Art,
Science, and Numeracy.
Teachers report they enjoy the graphic linkages used in the Teacher’s guide, directly
linking syllabus outcomes with urban forest activities.
3. Durable and portable
From seventeen years experience of maintaining a museum loans service, QMLOANS
staff appreciate the need to use kid-resistant, durable materials, and materials. It was
also necessary to make the kits portable enough to be able to be carried by two people.
The artificial tree, for example, is made of plastic plumbing pipe because of its
lightweight nature, and has been painstakingly glued and hand stitched with a Velcro
receptive covering by teams of Museum volunteers.
4. Comprehensive
The variety of activities and resource materials in each kit enables busy teachers to use
the kit across a spectrum of educational purposes. The teachers declared that a bonus is
the kit’s comprehensiveness because they do not have to spend time doing further
research or provide additional materials. However, this comprehensiveness is also
overwhelming for some first-time users who reported feeling daunted by the wealth of
material before them. It seems that teachers become better able to exploit the kit after
the second or third loan, when they have a better feel for how to use it.
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The multifaceted nature of the kits have spawned their adaptation for usage in
unexpected ways. For example, a careers consultant in a local high school used the kit
to draw a parallel between the biodiversity of Brisbane and the multi-cultural nature of
the 45 different nationalities at their high school. Also, one school set up a local botanic
gardens in their grounds, naming the trees in their school from the information in the
kit. Another school progressed from leaf and bark rubbing activities to create an art
exhibition on this activity for their annual art show.
5. Direct action and “Urban Forest Code of Conduct”
Teachers also reported the success of the inclusion of a direct action component for the
children. Approximately one-third of the teachers declared that tree-planting projects
have occurred at their school as a result of using the kit. One school has used the kit to
direct a contractor in selecting the plant species for landscaping their school grounds.
Others have contacted their local ‘greening’ groups to work together on a project with
the children.
Another popular learning feature of the kits is the evolution of an environmentally
sensitive Urban Forest Code of Conduct. This feature is an integral part of the kit and
the Code is developed with each step of their month long study of the Kits.
6. Mutually beneficial
From a project management perspective, part of the kit’s success lies in the
complementary nature of the contributions of Brisbane City Council and QMLOANS.
Neither partner could have created the kit alone, and this generated a strong incentive to
work together as an effective team with a common goal.
The outcomes for each were also complementary. The Brisbane City Council is
achieving a continuing urban forest education presence in Brisbane schools without
further financial outlay, while the Museum Loans Service is meeting borrowers’
demands
for quality educational kits with ecological themes.
Conclusion
Three and a half years on from the first release of the kits, the Council and QMLOANS staff
find the kits are providing a valuable, cost effective educational resource that meets the needs of
the target audience, as well as the partner organisations.
Their value has been formally recognised through the awarding in 2001 of a National Trust
Heritage Award for “Excellence in Heritage Conservation Works or Action”.
A further formal evaluation will be undertaken by December 2003, which will continue to assess
the performance of the kits, and especially any patterns of change in teacher’s use of the kits
over time.
The kits will continue to be updated with the inclusion of new materials and removal of any
outdated information as necessary, to ensure they remain a dynamic and relevant urban forestry
educational tool.

120

A TREE TRIAL AT BERWICK - DEC 2002 TO JUNE 03
Peter Lawton Trentcom APS Pty Ltd (TAPS)
Purpose of the trial.
The trial set out to develop ideas for a simple, low cost flood and drain rack - for use with a
proposed new family of 3D air-pruning propagation cells. The cells and their nursery
environment are being designed to work in harmony. The aim is to make it easier for skilled
propagators to achieve Step 1 of the RocketPot Tree Growing System
We compared seedlings with a high output forestry tube grower late in March 03. The Berwick
trial seedlings were then 15 weeks from seed and free of root distortion. They were about three
times more advanced than 20 week-old seedlings in forestry tubes.
Disclaimer. The results are presented here more as an anecdote than a proper trial. We hope
that experienced propagators will check our results in formal trials.
Growing medium, containers and seed

Seedlings at 3 June 03 - 25 weeks from seed

Eucalypt and Acacia seeds were sown mid
December 02, directly into 8 litre air pruning
pots. They were RocketPot® Container Model
K2026 – the smallest available. They were closestacked on 1200 x 800 mm Euro pallets in an
open factory backyard. Dr David Nichols of
Debco designed the growing medium especially
for the trial. It was fine and water retentive with
appropriate slow-release nutrients. The trial
quantity was 300 pots. Seed was 3 year-old stock
- germination rate unknown.
Germination
Approximately 3 seeds were sown in each pot by
hand. Early sowings were often off centre. A
cardboard disc 190 mm in diameter with central
hole was developed to help centralise the seeds
and control dibbling depth. Vermiculite cover
was used initially but abandoned in favour of
cover by the medium itself. Gentle sprays proved
necessary to avoid washing the seed off centre.
The weather was hot and windy. Watering was by hand wand twice daily for the first 8 weeks.
Most of the E. viminalis germinated within the first 2 weeks. The C. citriodora and
A. melanoxylon were slower, frequently germinated off centre and sometimes failed to
germinate at all despite three seeds per pot.
During January and February 03 we regrouped the non-germinating /off centre pots and resowed them with E. viminalis and fresh C. citriodora seed. The medium was not changed in any
way except for a light cultivation of the surface. Germination was much improved with fresh
seed, centralising ring and gentler spray watering. These re-sown trees are looking good now but
growing slowly, unprotected and unheated in winter.
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Flood and drain watering
Late in Feb 03 all the pots were transferred to a new location on top of a windy hill. The 135
“success at first try” trees were staked at about 300 mm tall and placed in a purpose-built flood
and drain rack. The rack was 1.2 m wide and 6.5 m long. Second-hand Euro-pallets were used to
support a durable and UV stable plastic fabric as a bath. Rainwater from an open dam was
pumped into the rack and allowed to stand for about 2 hours. The surplus water was drained
back to the dam. Watering frequency was once per 2 or 3 days in hot or windy weather and
every 3 or 4 days in cooler still-air periods.
The trees were exposed to full sun and wind at all times. The weight of one sample tree and pot
ranged from 5.5 kg saturated after flooding to 4.2 kg at wilt point.

E. viminalis in flood and drain rack - 3 June 03

Sample root system at 24 weeks

Results and observations
One third of the trial containers produced viable trees at first sowing. Referring to these 135
viable trees:
•
•
•

•

At 2 weeks, a few root tips were visible beneath the container.
At 3 weeks, root tips were visible at the air pruning cusps in the upper walls.
o The number of root tips visible under the base increased sharply.
o Washing root balls showed downward branching attempts by the radicle.
After 16 weeks,
o Air pruned root tips were visible at all 154 of the available open air pruning
cusps.
o The growing medium was packed with roots.
o The trees were typically 1.00 metre tall with stem callipers of 10 mm+.
o The shorter trees seemed to catch up with the taller trees (no hard data) – They all
looked “saleable”.
After 22 weeks the trees growth slowed and typically reached 13 mm/1.25 m.
122

Summary
At end March 2003, the trial trees are at least 3 times more advanced than those we compared
that had been sown in conventional tubes at earlier dates. They looked good, with excellent stem
taper. A comparison with conventional tube trees of earlier seeding date at late March showed
that typical trial tree heights were 1000 mm v 300, callipers 12 mm v 4 mm. Deformed roots
visible on washing out 3 root balls of each type were Nil v 3 significant pricking out defects.
C. citriodora at 11 weeks from seed

Conclusions
1. The trial leads to more questions
Q1. Was the high growth rate achieved
because of
• Long radicle before air pruning?
• 8 litres to grow in?
• 3D Air root pruning pot design?
• Fine - purpose designed media?
• Flood and drain watering?
• Planting seed midsummer?
Q2. Are fast-grown native trees better or
worse than slow-grown trees?
Q3. Can the time to produce advanced trees
be cut very substantially?
2. The trials highlighted the need for fine
watering at germination, seed
centralising and precise depth control.
3. Flood and drain watering worked well.
Water losses were negligible - water
used almost equals water actually
consumed.
Next steps

Test site at Berwick - Re-sown trees are on pallets at left

1. How do the seedlings grow on?
The select seedlings are being planted
into 3D air pruning containers to grow
on as advanced trees and the results will
be noted. A mix of 22 week-old
(original sowing) and 16 week-old (resowing) seedlings is under trial.
2. A workable flood and drain rack?
A new flood and drain rack is being
built. Water will be retained in the rack
and may be heated to assist winter
propagation. TAPS will offer the new
design of rack as a package for those
wishing to pursue their own trials.
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The RocketPot® Tree Growing System
Recommendations for consistent success with advanced trees
Part 1 - In the tree nursery
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Direct sow seed or cuttings to air root pruning pots. Do not prick out.
Use a lower porosity medium.
Reduce pot-up steps to a minimum.
Use a squat-pot profile to match available soil horizons.
Use a cylindrical pot for root growth where it counts.
Provide air space under every pot in the nursery.
Straighten the tree trunk.
Grow the tree until roots “lock up”
Hold the tree in its RocketPot® container to extend its shelf life.
Ship in tree vending bags.

Part 2 - Planting and maintenance
11.
12.

13.
14.
15.
16.
17.
18.

19.
20.

Drain each planting hole to
another trench or drain.
Plant to a hole of the same
depth as the root ball and at
least twice the diameter of the
root ball.
Avoid teasing the root ball.
(normally)
Backfill with friable soil from
the original hole.
Amend backfill in sandy soils,
using growing medium.
Flood in.
Mulch as wide as possible (but
not the root ball itself).
Stake only when necessary.
e.g. For Tall trees with high sail
area and for vandalism
resistance.
Water twice per week in the
first Spring.
Water at least twice per week in
summer and once per week in
autumn until self-sufficient.

124

THE NEW NATSPEC SPECIFICATION FOR TREES
AND ITS RELEVANCE TO TREENET TRIALS
Ross Clark Trees Impact
The new NATSPEC specification for trees was released in February 2003 as part of
Specifying Trees – Ross Clark NATSPEC//Construction Information. (This follows on from
the original NATSPEC specification published in 1996.)
The new NATSPEC specification provides a list of important characteristics, which should
be checked when assessing the quality of tree stock.
Some of the attributes of this specification are relatively obvious, while others are more
subtle, and may need to be pointed out if their importance and usefulness are to be realised.
Treenet is proposing a long-term trial to assess the performance of trees produced using
different container styles - such a proposal sets off alarm bells.
This paper briefly explores some of the attributes of the NATSPEC specification, the obvious
and the not so obvious, some of the pitfalls that have the potential to derail the proposed
Treenet trials and a possible role for the new NATSPEC specification in those trials.
THE NEW NATSPEC SPECIFICATION FOR TREES – THE OBVIOUS:
For a tree specification to be generally useful, it needs to be comprehensive, quantified, and
applicable to all sizes and styles of production. In addition to these requirements, the
NATSPEC specification provides a very useful mechanism for describing and assessing trees,
when ordering or tendering.
Comprehensive:
For a specification to be effective it must address all the characteristics that go to make a
good tree. Think of these criteria as links in a chain. If we leave out any of the links, quality
is sabotaged. (eg To only describe a tree above ground is to ignore the critically important
below ground half of the tree.)
The NATSPEC specification for trees is comprehensive with criteria grouped into the
following categories:
•
•
•

Above Ground
Below Ground
Balance

These criteria are set out and explained in Specifying Trees and combine to form an
extremely useful list of attributes of tree quality for use when growing, specifying or
assessing trees.
Quantified:
Quantifying tree quality criteria involves some arbitrary decisions as to what is appropriate,
and, these arbitrary decisions may be open to some debate. However, if you can’t measure
the criteria in a specification, you can’t police them. If you can’t police them then the
specification is useless.
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Therefore, by necessity, the criteria in a specification must be quantified.
With one or two exceptions, all the criteria in the NATSPEC specification are quantified.
The benchmarks set are based on long experience and the best information available.
Importantly, in this new specification, these benchmarks have been refined as a result of six
years of use of the original specification found in Purchasing Landscape Trees.
Applicable to all sizes:
For a specification to be generally applicable it must be able to be applied to trees of all sizes.
The NATSPEC specification addresses this need in a variety of ways, including:
1. Using criteria that are applicable to large as well as small trees.
(eg The criteria for height of root crown states that “The root crown must be at the
surface of the rootball” . This applies equally to trees in 200 mm pots and trees in 1000
L containers.)
2. Expressing criteria in terms of ratios and relationships rather than finite numbers.
(eg The criteria for stem taper states that “The calliper at any given point on the stem
must be greater than the calliper at any point higher.” This allows the criterion to apply
equally to trees with a calliper (at 300 mm) of around 200 mm as to trees with a calliper
(at 300 mm) of 20 mm.
3. The inclusion of information relating to trees over a wide range of sizes.
(eg Tables 3.2 and 3.3 provide indicative calliper and either rootball volume or minimum
rootball diameter for trees from 1.5 m tall to 8.0 m tall.
Applicable to all production styles:
Good trees can be grown using a wide range of containers and production styles. In fact, for
larger stock, a combination of two or more styles is often used. Therefore, for a specification
to be generally applicable it must apply to all production styles that may be used.
Conversely, growers must be free to choose the production processes they use to achieve the
desired end result.
The NATSPEC specification has been designed to focus on the end product and allow all
styles of production to be appropriately assessed.
(eg Tables 3.2 and 3.2 provide options for either rootball volume or minimum rootball
diameter for given height/calliper combinations. This allows, when species and timing are
appropriate, for both container growers and in-ground growers to be able to comply.)
Follow your nose approach to ordering and assessing trees:
Poor tree descriptions in inquiries, tenders and orders can cause significant problems with the
quality of trees supplied. For example, if a “height only” specification is used there is no
control over container sizes or calliper – tall skinny trees, that have been grown too close
together in undersized containers, can be offered. Similarly, if a container only description is
used, there is no control over the size of the tree – small, recently potted stock can be offered.
And once the substandard (and probably cheaper) options have been included in the options
offered, it can be very difficult to explain to the financial controllers, why these trees should
not be used.
The new NATSPEC specification for trees provides pro-forma actions sheets (1 and 2), a
description processes and supporting tables that allow trees to be described in a theoretical
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balanced manner. The grower can then respond with the details of the trees available, that
approach this theoretical description. These trees can then be assessed, according to the
criteria in the specification. (See pages 21-27 Specifying Trees.)
This process allows the designer and/or client to ensure that substandard trees are not
seriously considered in the first place. And, for them to gain a far more realistic idea of tree
sizes (and hence likely costs) before the inquiry is made or tender documents drawn up.
This “follow your nose” approach to describing and inquiring about trees has met with a
particularly favourable response from the industry.
THE NEW NATSPEC SPECIFICATION FOR TREES – THE NOT SO OBVIOUS:
On the surface, the new NATSPEC specification for trees has a great deal to offer as a
generally applicable tree standard. However, some of the most important attributes of the
specification and the greatest opportunities it offers for the assurance of tree quality and tree
quality management, are less obvious.
The following notes outline some of the very powerful aspects of this specification that may
go unnoticed unless pointed out.
Generic nature of criteria:
Specifications can be written such that they describe the characteristics desired for individual
species, groups of species or, through a generic approach, all species.
Writing specifications for individual species is a complicated process. This could mean a
different specification for every species, variety or cultivar used. Added to the complexity of
such an approach to specifications is that a given species may perform differently in different
climates and may need to be described differently for each. (eg Lophostemon confertus
grown in Victoria will be a very different from those grown in Queensland.)
Grouping trees with similar form and habit is simpler than the single species approach.
(These like formed groups may be referred to as matrices.) By grouping trees together it
greatly reduces the number of different specifications required. However, you are still left
with a relatively complex specification and faced with the problem of allocating the species
in question to the appropriate group. And, a species may well fall into one specification
group if grown in a cool climate and another if grown in a warm climate.
A better approach to specifications is through the use of generic criteria – criteria that work
using ratios and relationships rather than specific numbers. The NATSPEC specification for
trees is generic.
For example:
1. Rather than describing trees in terms of specific heights and callipers. By combining the
two criteria “Self supporting” and “Stem taper” the NATSPEC specification provides for
appropriate stem form and strength for all species, all sizes.
The criterion for “Stem taper” states “The calliper at any given point on the stem must be
greater than the calliper at any point highr on the stem.” while the criterion for “Self
supporting” states that “Trees must be self supporting.”
These two criteria combine to ensure that the stem of the tree is tapered in the correct
direction and stem is thick enough to support the tree. They work just as well for
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evergreen natives as they do for deciduous exotics,. And they work just as well for a
Brush Box grown in Queensland as for one grown in Victoria.
2. By assessing the balance between the above ground parts of a tree and the rootball, using
Size Index* (and the associated Tree balance formula) rather than a specific combination
of height, calliper and rootball size, this criterion can be applied equally to tall thinstemmed species and thick-stemmed stocky species. (eg A Corymbia citriodora 5.0 m
tall with a calliper of 100 mm has a Size Index of 500. [By referring to table 3.5, this
equates to a rootball volume of around 550 L]. While a Ficus macrophylla 3.6 m tall
with a calliper of 140 mm has a Size Index of 504 [which also equates to a rootball
volume of approx. 550 L] ).
This means that the new NATSPEC specification offers the simplest possible approach to
describing and specifying trees – one specification fits all.
Size Index (and the tree balance formula):
By far the most innovative and powerful aspect of the NATSPEC specification is the concept
of Size Index (and the associated Tree balance formula).
As well as providing a quick and efficient mechanism for relating the above ground parts of
the tree to rootball volume, Size Index is an extremely powerful tree management tool for
production and supply contracts.
As background:
1. The concept of balance:
The concept of balance is not new to Specifying Trees and the NATSPEC specification.
The importance of balance is raised elsewhere. (eg In the “Florida Grades and Standards
for nursery plants” ranges of heights, given calliper, are suggested for standard container
sizes.)
However, as the NATSPEC approach involves one simple formula rather than the series
of matrices used in the Florida specification making it simpler. Also, the NATSPEC
specification benefits from not being tied to a limited number of standard container sizes.
Relation to in ground root systems:
The volumes generated by the NATSPEC Balance formula have been, at times, criticised
for being excessive. However, there is a deal of support for the volumes shown and, the
calculated rootball sizes typically represent only 1%-2% of the theoretical volume the
root systems trees would occupy, in the ground. (eg A 5.0 m tall tree with a 100 mm
calliper has a calculated rootball volume of approx. 550 L. (0.55m3) If we assume that
the root diameter of that same tree, growing naturally in the ground, is approx. 10 m (2 x
tree height) and the functional root depth is 500 mm, the volume occupied is approx. 39
m3. (ie The calculated rootball volume is only approx. 1.4% of the soil volume that tree
might access, in the ground.)
(Note: These “theoretical” soil volumes are excessive if compared with the magnitude of
the soil volumes suggested by authors such as Urban 1996 who suggests we allow
approx. 0.6m3 for every square metre of crown projection. Using this formula, if our 5.0
m tall tree has a crown projection of 3.6 m then the soil volume required becomes 12.2
m3. The rootball volume provided under the NATSPEC specification for trees being
approx. 4.5% of the suggested volume required.)
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2. Variability in the industry:
A recent check of available tree sizes currently offered by Australian growers revealed
that:
- the calculated volumes for trees sold as 200 L trees can range from 75 L – 450 L.
- the calculated volumes for trees sold as 400 L trees can range from 150 L – 800 L.
(ie Their appears to be no consistency as to just how much tree you get in, say, a 200 L
or 400 L container under the current system.)
The following notes briefly outline some of the less obvious, but very important, aspects of
the new NATSPEC specification.
Impact on production:
Maintaining a reasonable rootball volume while growing trees provides some important
benefits to tree quality. Experience has taught us that, for larger trees, if they are potted up in
accordance with the NATSPEC Balance formula, under general conditions, they can stand up
by themselves. This allows trees to be grown unsupported. And, as there is no longer a need
for expensive support structures, trees can be grown at wider spacings. The benefits in terms
of lower foliage growth, stem calliper and the ability to be self supporting are great.
Benefits when planting:
These benefits flow from the nursery to the planting site. If a tree can stand-up by itself in
the nursery (above ground) it can stand-up by itself when planted. This removes the need for
staking, their cost, their potential to damage the tree and their ability to mask structural above
ground problems (eg trees are not self supporting) and root problems (eg root systems pot
bound at some earlier stage of development).
Size Index and potting-on:
Size Index and the Balance formula can also be used as a guide for potting-on. It makes far
more sense to pot trees on “when they need it” rather than according to some other more
arbitrary criterion (eg in winter). And, if some seasonal potting regime is preferred, Size
Index can be used to determine the size of the container increase needed so that potting
sequences can be better tailored to growth rates.
Size Index and irrigation:
Similarly, Size Index can be used to drive irrigation rates. When trees are newly potted, they
need to be watered according to their physical size rather than according to the size of the
new bigger container. Watering rates can then be increased in line with the increase in the
size of the tree. Adopting such a watering policy will result in a better match between tree
needs and application rates, water savings (becoming a scarcer and more valuable
commodity) and will help reduce the risk of root damage commonly associated with excess
water in the mass of new potting mix, following potting-on.
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Size Index and Grow-On contracts:
Size Index is also an invaluable tool when managing grow-on contracts for tree supply.
Under such contracts, delays in delivery are common. Currently the potting-on process for
trees during such delays is haphazzard. And, tree quality is often compromised when the
client resists the nurseryman’s requests to pot-on (to avoid the associated costs) and the trees
eventually end up being delivered in a tired and overgrown state.
By linking the potting-on process in contracts to Size Index, a mechanism is created that
protects the quality of the trees and avoids unnecessary potting charges that can result if trees
are simply potted-on on some time-driven basis.
Variations:
Finally, under the NATSPEC specification there is ample provision for variation. If, as a
grower, you believe that your production systems deserve to be exempt, from the balance
criterion, you can contact your client and inform them of the intended variation. If your
client is happy with that variation, an amendment to the specification can be applied to that
transaction and the balance of the specification applied.
* Size Index = Height – above ground (m) x Calliper – 300 mm above ground (mm)
TREENET TRIALS
When I first became aware of the proposed Treenet trials to assess the performance of trees,
over an extended time frame, grown using different container styles, alarm bells rang loudly.
To assess the performance of trees and relate that performance directly to the container styles
used has the potential to mislead and misdirect our industry. And, if a particular container is
“shown” to produce better results we run the risk of lulling our industry into a false sense of
security. To lead our industry to believe that a particular container will guarantee good trees
would set our quest for improved quality back immeasurably.
The problem with “specifying by container”, is not the container itself, but rather, the all too
common assumption that the nominated container will “do the job for you”.
To be able to grow trees to high standards, consistently we need a sound knowledge of the
horticultural principles involved, the role the container plays and a good understanding of the
strengths and weakness of the production systems adopted.
A brief list of issues related to containers and quality we must consider is as follows:
Containers are tools:
Containers are tools in the tradesman’s hands (the grower being the tradesman). Good tools
make the tradesman’s job easier but the quality of the job (in this case the tree) will be
primarily a function of the skill of the tradesman.
To state that the grower must use container “X” is like saying that house painters can only
use, say, Oldfields paintbrushes. Even though Oldfields paintbrushes may be excellent, the
brand of paintbrush used will have little impact on the quality of the job.
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All containers have their weaknesses as well as their strengths:
All styles of containers have their strengths and weaknesses – it is only through a thorough
understanding of both, that the containers can be used effectively. And, the container’s
greatest strengths, those for which they are promoted, can also be their greatest potential
weakness.
Consider the following examples:
1. Air pruning in propagating containers:
Propagating cells (pots) with air pruning holes are produced and marketed for the
advantages in lateral root division that can be gained through air pruning.
However, the trees can be very difficult to remove from these small containers. Why?
Because the roots get stuck in the air pruning holes.
2. Hard-walled containers with root trainers
Hard-walled containers with root trainers are designed to prevent root circling or girdling
by trapping the developing roots and turning them vertically downwards.
However, if the trees are left in these containers too long, the now hardened vertical roots
direct new root development to the bottom of the new container (potting-on) or down into
the subsoil (planting out). Why? Because the roots have been pointed downwards by the
root trainers and, having now been allowed to harden, can be incapable of lateral division.
(Correct timing of potting on is very important to the success of the system.)
Conversely, a container or container style’s greatest weakness will offer the greatest scope for
improved production.
For example, trees grown in cheap hard-walled containers will exhibit root circling and
girdling at the edge of the container caused by the developing roots coming into contact with
a smooth curved surface. (We are all familiar with the disasters that can occur if such
malformed roots are not treated.) However, with hard-walled containers this root
deformation is obvious and, as it is concentrated right at the edge of the container, easily
removed by root pruning prior to planting out or potting-on.
Producing good trees is far more a function of the grower’s understanding of the strengths
and weaknesses of the containers or production styles they are using, and the strategies
adopted to exploit their strengths and deal with their weaknesses than it is about the container
itself.
Containers are only a part of the production system:
The container used by a grower is only one component in a production system.
Other important components of those systems will include; the genetic quality of the seed or
cutting material used, propagation techniques, growing media, irrigation techniques etc. And,
all these components will exert an influence on the quality of the trees produced.
When you assess the performance of trees grown using different containers or production
styles, you are not comparing the containers, but rather the various components of the
different production styles and how well they combined to produce the trees.
In theory it might seem reasonable to standardise all other components of the growing
systems so the only variable is the container style. However, in practice, to do so would be to
promote some containers at the expense of others.
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For example:
Different types of containers function best with different types of growing media. If a
standard mix is used it will suit some container styles and not others. The results would
therefore be skewed in favour of the “lucky” pots.
However, if you use appropriate (different) media for each container style and then compare
the outcomes you have an added variable, which may well confuse the results.
In Summary:
The new NATSPEC specification includes some obvious attributes. It is comprehensive,
quantified and applies to all sizes and production styles. It also offers a very useful
mechanism for describing and assessing trees, when ordering or tendering.
In addition to the more obvious attributes, this specification is generic (ie allows for a single
specification to be applied to all trees) and, through the concept of Size Index and the
Balance formula offers significant benefits when growing trees and when managing trees
under grow-on contracts.
Specifying by “Container Style” is not an option, we must assess the ends and not the means
and the new NATSPEC specification offers the best mechanism available for assessing these
ends.
References:
Grades and Standards for nursery Plants – Second Edition 1998 – Florida Department of
Agriculture ad Consumer Services.
Specifying Trees – Ross Clark 2003 NATSPEC//Construction Information
Trees are not thriving … - James Urban, Landscape Architecture – The magazine of the
American Society of Landscape Architects, March 1996 – Volume 86 No 3

132

TREENET TRIALS: A TREE GROWER’S PERSPECTIVE
John Fitzgibbon, Metropolitan Tree Growers Pty Ltd

As tree growers, we are frequently asked for “new” lines that will grow well under most
conditions, look fantastic, fit under power lines, grow without any irrigation, be vandal-proof,
etc, etc. And of course, these trees should be available at 3.0m height, in a root-conscious
container, look fantastic at sale time, cost $75.00 (yes, inclusive of GST), and be available
NOW in groups of 50.
At Metropolitan Tree Growers Pty Ltd, we have a range of trees that I feel should be included
in the TREENET trials. I believe this is so because we have worked very hard over the last 5
years to select the best forms, provenance selections and cultivars for south-eastern Australia.
We sometimes go with the latest selections, but often instead we will grow some plants that
have gone out of the horticultural limelight. Selections like this include Callistemon salignus
--- not often planted since the 1970s, but a tree with a great deal of merit.
For my presentation today, I have categorised the trees I’d like you to consider into 4 groups
• those that have done well in Melbourne but which are still different from the run-ofthe-mill selections,
• new Metropolitan Tree Growers selections,
• plants that have performed well overseas but are not adequately trialled in Melbourne,
and
• our wish-list of trees that we can’t get appropriate propagation material to grow from.
Below you will find my selections; if they are included in the Metropolitan tree Growers Pty
Ltd Tree Handbook 2002-2003, I have not included a description.
These tree selections make up the backbone of the Metropolitan Tree Growers list, and have
proven better than many of the seedling or “normal” forms available. We have grown all of
these selections since the late 1990s, and we can see that they are performing well in the
Melbourne streetscape.
Corymbia maculata Mottle Ranges and Bodalla forms
Eucalyptus leucoxylon ‘Eukie Dwarf’
Melia azedarach Upright Form
Ulmus parvifolia Murray’s Form
At Metropolitan, we are constantly looking for better selections to grow --- many of the
plants listed below are not new at all, but instead are new to our list, and are finally available
as 1.8-2.0m trees for horticulturists to use in the landscape. We are unsure of how these
plants will grow in the streetscape, but we believe that they will fill gaps in the available tree
selections.
Corymbia eximia: Yellow Bloodwood is a tree to 15m at most that has many of the fine
qualities of other Bloodwoods, only smaller. Yellow Bloodwood grows on shallow,
rocky soils in a warm-temperate climate, and should do well in most freely-draining
sites. Since it is somewhat smaller than Lemon Scented or Spotted Gums, it may be
more useful in narrower sites.
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Melia azedarach: Low fruiting: We discovered this tree in a streetscape planting of Melias. It
forms an excellently-shaped tree, with the typical foliage and inflorescences. The
flowers do not fully open, and they have set no seed in the street. We are quite certain
that these trees are low-fruiting, but would not want to identify them as “sterile” just
yet.
Olea europaea: ‘Tolleys Upright’
Quercus suber: Cork Oak from southern Europe. Although probably too broad for many
streets, this tree is tolerant of very droughty soils. An excellent evergreen oak that will
grow extremely well as a park tree or for broad avenues.
Quercus ilex
James Will and I constantly read the overseas journals and trade magazines advertising better
tree selections. One of these, the Wilga is Australian, but has been used most extensively and
best in the south-western states of the US.
Acer monspessulanum: Montpellier Maple comes from the Mediterranean basin, where it
grows on dry, poor soils. It seems to have grown very well here at the Waite
Arboretum, and should be an excellent, small maple for the streetscape. We believe it
should be more reliable in dry soils than A. buergerianum.
Citrus spp.: Sour Orange, or Trifoliate Orange (C. auranticum we think) both have potential
for growing as street trees, since they are of the appropriate size, have elegant foliage
and flowers, and are strongly tolerant of hot, dry sites. I have been surprised at how
well many citrus, including the Cumquats (Fortunella species) do in pots that haven’t
been watered well, and some of these smaller growing citrus may be better than the
often-used Ficus for many of our streetscapes.
Geijera parviflora
Olea europaea: ‘Swan Hill’
These are trees that we want to grow in our nursery, but we haven’t been able to get
appropriate propagation material for them. Also, these trees come from warm, dryland areas,
and Melbourne may not be the ideal place to produce them, although they should do well
once in the streetscapes.
Acacia pendula: Weeping Myall is a common tree in south-eastern Australia, and is found on
both dry-skeletal soils of the Mallee and more organic soils. It seems to thrive once
established, becoming a 6-8m tall tree with rounded head. Bob Perry, from California
has used this tree well in planter boxes and nature strips throughout southern
California, yet it is rare to see in Australian urban sites.
Brachychiton hybrids: I see great potential for some of these hybrids, especially those
between B. populneus and B. discolor, as these trees seem to thrive on dry sites with
little maintenance. To date, we have not been able to find a reasonable supply of good
grafted plants to grow-on appropriately.
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Hakea francisiana: Again, getting grafted plants has proven a problem. In Melbourne we
have found that H. francisiana grafted onto better understocks (frequently H. sericea)
will yield a plant growing to about 5m with excellent “martini glass” form, good
foliage and elegant flowers. At our site in Alphington Victoria, a number of these
grafted trees were planted in the early 1970s. They are thriving in narrow nature strips
(the turf has long died out with drought, foot traffic and compaction).
Pittosporum angustifolium (syn. P. phillyraeoides): This small growing tree (to 8m) can be
found on warm sites in all states of Australia. Its somewhat weeping habit, crocodilelike bark and attractive fruits make it worthwhile for using in difficult sites. The
canopy is not dense, but it has characteristics that make it worth considering –
especially if the site is narrow.
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A NURSERY TRIAL TO COMPARE PRODUCTION
SYSTEMS
Ian Brown Mt William Advanced Nursery
Tree Trial: Do we need one? Is anybody interested?
In the ideal Nursery world we could all still be growing trees in kerosene containers.
I feel there is no perfect container for growing trees and if there was would Nurseries use
them and would customers demand them?
If they did demand them would they pay the price?
I do not think we need a container trial. There has been a lot of work done on that already.
Lets take the debate re containers and the debate between Nurseries, depending on what
containers they use, out of the trial.
By this I mean for example, we at Mt William are prepared to grow trees in containers of
several types: hard walled, treated with spin out, air-pruned containers, etc. and offer these as
a trial by planting the trees in the ground, in a street, park, or in the Arboretum.
Let’s monitor them over 10-20 years and re-visit the root system, keep records of watering
requirements, rates of establishment, expose and examine root development, and find out
does a particular tree from a particular container establish quicker, require less water, more
water, need more formative pruning, or have a high mortality rate?
After all who in the audience has been involved in a street planting or park planting and some
5 to 10 years later are still replacing trees in the street or the park, with few healthy and
vigorous trees left?
Not all the failures are due to tree selection, drought or vandalism. Perhaps it is something
else.
Maybe it’s the non-developing or inferior root system.
Why? Is it the container or the way the root system is treated at planting?
Is the success of a tree due to the treatment of the roots at planting or once a poor root system
always a poor root system? Does the container make a difference?
A strong view of mine is there has to be a push for people within the Arboricultural industry
and from people outside the industry to have arborists planting trees. Get people with
knowledge and qualification to make sure proper procedures are followed. Even with the
perfect container and the perfect root system some of the ways I have seen trees planted
means they still have not a chance of long term survival.
After all when was the last time you got an arborists or a nurseryman to fix your plumbing?
But by what I see, almost anyone can plant a tree, but can they?
Finally, I’m here today to cause some discussion on nursery containers. Is there a difference,
is there someone out there who wants to take on a trial like this or is it not worth pursuing?
Perhaps everybody is happy with the trees they are receiving and the root systems.
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INTRODUCTION TO AND FORUM FOR 25 YEAR TREENET
CONTAINER TRIAL
Derek Moore, - Charles Sturt University
INTRODUCTION
The establishment of a well designed trial that will last at least 25 years to investigate tree
root growth and how it's affected by various propagation and production systems is not only
exciting, it's good science. We have an opportunity to establish a long-term trial with
sufficient replicates and adequate controls to satisfy the needs of good experimental design.
The reality is there will be expenses and logistical complications throughout the trial but what
is possibly a uniquely extended time frame for an experiment will certainly enhance our
knowledge of tree root growth and architecture following transplanting advanced trees.
If the trial goes ahead, I’ll be about 75 years old by the time it reaches its conclusion (“I
hope” to both things). It would be nice to get it right in the beginning. A longer term bonus
will be an avenue of trees and an almost unique opportunity to establish experimental work
with trees that is certain to last beyond the professional lifetime of any one researcher.
Those of us who have the good fortune to be “tree-literate” understand that trees live
according to a time scale far different to a researcher’s lifetime. The opportunity to get such
a trial in the ground at the Waite Arboretum with the support of Australia’s nursery industry,
academia and everyone else with an interest in the quality of urban forests is possibly unique
globally.
For the last ten years I have been involved in a number of studies relating to the root system
of nursery grown trees and their subsequent architecture once planted into the ground (eg
Moore 2001). Retrospect can be a powerful tool in contemplating the results of such research
and I have had to acknowledge much frustration regarding the distance between ideal science
and what has been achieved. It’s my ambition in this paper to discuss generalisations that are
based on my own research and knowledge of current horticultural and forestry literature
regarding how such a trial could be established with appropriate experimental design. It’s not
intended to be a review of the various issues concerning the container production of trees
destined for establishment in urban environments.
We all know trees grow slowly and we need to acknowledge that in what may be an
unequalled opportunity to get the experimental design right before we start.
THE CONTAINER PRODUCTION OF TREES
It’s logical to now briefly examine containerised tree growing with a description of the stages
of the process involved. A typical tree grower would follow a production schedule, which
could be divided, into the following phases:
1. Propagation phase (where the seed is germinated or the cutting struck);
2. Transplant or tube phase (where the newly propagated plant is established in a container
with a relatively small volume). It needs to be noted that many growers of seed
propagated trees now direct sow the seeds into containers of relatively small volume, to
avoid the problems of inducing kinking or j-rooting.
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3. Production phase (where the product of stage 2, once established, is planted into a larger
container to grow on to a larger size for eventual use in the landscape), (May and Moore,
1999).
In summary:
After seed germination, the major issue of concern is the impact of the container on the
development of the root system. An ideal container, whether it be used for tube or liner
production, or for growing-on, should be able to stop the extension of a root tip as soon as it
contacts the wall or base of the container.
In the case of a tap root, if it is stopped at the container base, the cessation of root tip
extension would trigger branching of the tap root. Whitcomb (1988) argued this will result in
a seedling which is more stable in the container with more root tips to establish into the next
production phase.
In the case of lateral roots, if they are not stopped at the wall of the container, they can be
deflected sideways and give rise to circling roots which are clearly implicated in many cases
of poor tree performance and even tree death (WWW ref). Such circling roots that develop
during this phase of production are very difficult, if not impossible, to correct.
There are basically three approaches built into containers to try to change root development
patterns in attempts to overcome both taproot dominance and circling root development. A
fourth approach seems to involve the mechanical pruning of the root system at key points
throughout the production of the tree.
KEY ISSUES???
In Australia there is still much debate regarding the effect different nursery production
practices have on the root system of advanced trees. The key issue regarding roots for both
growers and the end point users of trees should be the elimination of circling roots during the
nursery production phase.
It’s no longer arguable that root system architecture at planting can have a profound influence
on long-term issues such as tree growth and vigour, root system symmetry and tree stability.
Notwithstanding a considerable body of research related to these issues and many products
and techniques developed to improve root systems eg Harris (1967); Whitcomb (1988),
Appleton (1989,1993 &1995, 1998); Arnold and McDonald (1999) Struve et al (1994), there
is still room for improvement in production systems for quality container-grown trees and
their root systems.
Tree root system architecture can clearly be engineered in the nursery production phase
(whether deliberately or otherwise). The use of air root pruning containers, coating the inside
of containers with a chemical root pruning agent and physically pruning roots can
significantly reduce the number of circling roots. Containers with smooth or nearly smooth
sided walls (including bags) can significantly enhance the development of circling roots.
Poor handling and holding trees beyond their 'use-by-date' can also induce serious root
deformation.
The generalisations above are made acknowledging that different species respond differently
to different production systems and that some trees (even of the same species) respond
differently to the presence of circling roots.
What is more important in the context of the proposed trial is that the effects of neither air
pruning nor chemical pruning on the root system architecture of “mature” or “nearly mature”
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trees have ever been published. To the author’s knowledge, the oldest nursery grown trees
produced using air pruning technology whose root systems have been examined are 4 years
old. The oldest trees in the ground produced using Spinout are at Ohio State University, have
only been in the ground for 14 years and have yet to be examined (Struve pers comm).
THE VISION
A 4x3 factorial design (4 propagation systems and 3 production systems) with a eucalypt as
the species under consideration and harvest dates of 1 year, 5 years, 10 years and 25 years
after planting. It will also be worth giving serious consideration to direct seeding at the site
simultaneous with sowing in the nursery to provide the control (ie trees that have never been
containerised).
A 25 year time frame will allow future researchers to gather and interpret data that is
meaningful in a time scale appropriate to trees. Furthermore, if this trial is established, there
will be a resource available for future tree root research.
THE SITE
The Waite Arboretum has kindly offered the use of a site some 200m by 20m. This means
that if trees are planted at 5m spacings there will be approximately 120 trees (3rows of 40) at
the beginning of the trial. At 7m spacings there will be 56 trees (2 rows of 28). The final
configuration isn’t yet determined and we will work closely with a statistician to ensure the
final design is statistically rigorous.
SPECIES SELECTION
There is likely to be little debate here because the major consideration should be the wishes
of the managers of the Waite Arboretum regarding the landscape outcome they’d prefer
throughout the trial and following its completion.
Which species? Likely suggestions include the following eucalypts Corymbia maculata,
Eucalyptus leucoxylon subsp megalocarpa, or Eucalyptus ‘Urrbrae gem’.
If vegetatively propagated material were available, it would eliminate an enormous source of
variation from the trial. There is some interesting work being done at the National Tree Seed
Centre in Canberra on the vegetative propagation of eucalypt species of importance to
forestry where leaf tissue analysis is being combined with some form of hydroponic set-up.
This work could eventually have an impact on Australian urban tree selection generally and if
sufficiently well advanced on this trial in particular.
NURSERY PRODUCTION PHASE
It is my intention to outline some, though not all of the issues that will need to be tightly
controlled here.
Logically the trees should be grown in one nursery so they will be exposed to essentially the
same environment through their production. The number of trees grown in both the
propagation and production phases should far outnumber those actually required for planting
to allow for the selection of trees of even quality. This will be more important if the trees are
propagated from seed.
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Other issues that will need to be carefully controlled and will need to be addressed in some
detail before the trial begins include
•
•
•
•
•
•

the growing medium used,
the spacing of containers,
nutrition and fertiliser application,
irrigation and other issues of water management,
nursery hygiene (particularly including weed, pest and disease control),
canopy management

A final variable that will need to be avoided during this key phase will be that of root death in
dark containers induced by very high temperatures in the medium (Hight and Bilderback
1994). This will require further consideration once the layout of the production nursery is
known and the number of trees required have been finalised.
PROPAGATION SYSTEMS
It’s likely that the nature of the propagation phase of the production of trees is the most
critical in determining the final nature of the maturing root system. A recent study (Moore,
unpublished data) has shown that 100% of all 4 year old Corymbia maculata direct sown in
50mm tubes had included bark in their crown (the root-stem junction). It isn’t known what
impact (if any) such included bark might have on a tree’s mechanical stability as it ages
although it is postulated that it might be significant (Stokes 2000).
The container styles which should certainly be considered for inclusion in the trial include
air-pruning containers, chemical root pruning (using Spinout) and possibly 50mm tubes or
forestry tubes although they’ve been discredited are still in widespread use.
PRODUCTION SYSTEMS
The inclusion of an air pruning container, a container coated with Spinout and the production
of trees according to the new Natspec specifications Clark (2003) would be sensible. They
seem to be the best available alternatives to what were the widely used smooth sided black
plastic pots which have now been clearly discredited. It could also be argued that plastic
bags also be included because of their continued widespread use, I’m not sure whether
there’d be anything to gain though.
Canopy management would also need to be tight with sufficient spacing between containers
at different times during the production cycle to ensure that there was no inappropriate
competition for light between containers
ESTABLISHMENT AND ONGOING MANAGEMENT
Best practice as we know it.
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WHAT SHOULD OR COULD BE MEASURED?
Root systems are complex and a variety of methods have been used by researchers to study
them (for a review of these see for example Smit et al 2000). There are a wealth of different
root growth parameters that can be measured in both the nursery production phase and after
each harvest. Realistically what is achievable depends entirely on the available budget, the
time available, the equipment available and the expertise of the person doing the hands on
work. Whatever the final arrangements regarding methodology, the number of parameters
measured will be a compromise between what is practical, what is desirable and what is
possible.
A case could be made for any or all of the following measurements to be made relevant to the
project at hand: the number of circling roots, degree of circling, root number and diameter
class at different radii from the trunk, root number and diameter class at 45° intervals, the
presence or absence of included bark at the crown. Issues of tree stability should certainly be
examined since anchorage is such a critical issue for all urban trees and the one that is most
compromised by poor nursery practices.
EMBELLISHMENTS
Ground penetrating radar can be used to map the distribution of the root systems of large
trees (Nadezhdina and Cermak 2003). The technology still isn’t ideal, nevertheless, it might
be possible to hire a GPR system and map the planting site before the trees are planted to
establish baseline data that could be of great value in studying root distribution without any
of the destructive techniques I’ve already listed.
Something else that would be worth considering by the arboretum is the establishment of a
lysimeter (with a number of mini rhizotrons) underneath where one of the trees are to be
planted. This would allow parallel research on tree root growth that would complement the
major aim of this project.
OTHER ISSUES
There are a number of issues that deliberately haven’t been addressed in this paper including
the following, they have to do with money, not science.
Important things like what's the budget? Who’s paying for the nursery production phase?
Who's paying the costs of the tree’s transport, their planting, their maintenance? Neither
TREENET , the Waite Arboretum nor Charles Sturt University have funds available for the
trial. There are alternative funding sources (including Horticulture Australia Limited) which
can be investigated.
Who will be doing the work? An honours or post-graduate student? A technical officer?
The answer will depend on ongoing funding sources.
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TOOLS TO MANAGE YOUR STREET TREES
Sam Cassar City of Charles Sturt

INTRODUCTION
The tools used to manage and maintain street trees vary considerably from hand tools and
power tools, to machinery and management processes.
This paper is intended to outline the development of City of Charles Sturt’s new
computerised street tree register which has been recently introduced to assist in the way we
manage our street trees.
Overview of the Council
The City of Charles Sturt for those who are unaware is situated west of the Central Business
District of Adelaide. The City has a population of 103,000, making it one of the South
Australia’s largest Councils.
The City was born on 1 January 1997 as a result of a voluntary amalgamation between the
former Cities of Hindmarsh Woodville and Henley & Grange.
The City is bounded by 11.5km of coastline to the west, the River Torrens and West Beach to
the south and parts of Grand Junction and Torrens Roads to the north. Centrally located, with
Adelaide International Airport, the Port of Adelaide and the main railhead at Islington only 6
km away - the City has a reputation as the "10-minute" City.
The Council is responsible for the maintenance and management of some 60,000 to 90,000
street trees, plus a large number of trees within our parks and reserves. These trees are
managed and maintain by the Arboricultural Unit in the Parks and Arboriculture Portfolio of
Asset Management Services.
STREET TREE REGISTER
A street tree register is a means to store, retrieve, display, sort and summarise data
(information) that relates to Council’s street tree assets.
Because of the large number of street trees within the City of Charles Sturt, the annual
expenditure of approximately $1 million on maintenance and planting and the fact that we
really didn’t exactly know what that number was, we decided that some form of street tree
register was required.
The main aim of this register was to give accurate figures of the number of trees, the different
species types, condition, age, maintenance requirements and assist in managing our
responsibilities under the South Australian Local Government Act. In addition information
that was previously difficult to obtain such as how different tree species performed in the
Council area, their maintenance requirements, maintenance work performed, how many times
a tree had to be replaced in a particular site or the reason for its removal would now be easily
accessible.
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Project
In August 2002 a project team was established to develop a street tree register. The Project
Team comprises staff from the Arboriculture Unit and Policy Area of the Park’s portfolio and
the IT Department’s GIS Area. The project’s objectives were:
•
•
•
•
•
•
•

to determine the exact number of street trees under council’s care and control;
to develop, using in-house technology and expertise, a computer based tree
register with the ultimate aim of integrating the register into a corporate wide asset
management software solution;
to determine a cost effective means to keep that data up to date, once the initial
data was collected;
to support the major processes in street tree management and maintenance;
to create opportunities to improve current work processes and practise;
to provide flexibility to meet the changing needs of the park and arboriculture
department and ultimately the City of Charles Sturt; and
to provide a user friendly, interactive and cost effective street tree register.

With those objectives in mind a project brief was developed that addressed the following
areas:
•
•
•
•
•
•
•
•

the organisational requirements for a street tree register;
the data required to fulfil the arboricultural unit’s business needs;
available data collection methods;
IT requirements and available options;
detailed implementation plan;
ongoing maintenance of the data;
project risks; and
relationships with other projects.

Data
The level of detail that can be collected on each tree is extensive, however the more data one
collects the greater the cost and complexity of managing that data becomes. With these
thoughts in mind the project team decided the following information fulfilled the Council’s
needs:
•
•
•
•
•
•
•

genus/species and common name;
average height, width and trunk circumference;
estimate of age;
location, (i.e. nature strip, median strip, roundabout or protuberance);
if the tree was irrigated and location and type of overhead power supply;
maintenance requirements; and
condition.

An overall tree condition score was calculated by assessing the tree’s condition against a
series of criteria. These criteria included; the percentage of dieback, deadwood, tree rot and
the presences of disease or insect infestation. In addition the vigour, suitability of tree to its
locality (i.e. damage to adjoining infrastructure) and the overall crown shape was assessed.
Each criteria was rated with three options available that represented the severity or otherwise
of the criteria in question. These ratings were then calculated to give an overall tree
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condition score. Typically low scores represented trees in excellent to good condition to high
scores for trees in poor to very poor condition.
It was also important for us to collect and record the maintenance requirement/s for each tree.
Maintenance requirements were divided into 8 simple tasks and encompassed the following
common arboricultural procedures:
• general pruning (crown lifting, road footpath and property clearance and general dead
wooding);
• formative maintenance (young tree pruning and maintenance including staking, grass
removal and the replacement of recently planted dead or vandalised tree);
• vegetation clearance around overhead services;
• removal;
• root barrier;
• root pruning;
• pest control; and
• white-ant control.
To assist in forward planning and to assist in scoping maintenance programs, an estimate of
the total time taken to complete the maintenance task/s was also recorded.
Ongoing Maintenance
Currently 4 tree crews, made up of 3 staff per crew, carry out programmed and reactive
maintenance for the trees within their designated area. The programming of works was
introduced a few years ago and we found that with current staffing levels, each tree is
inspected and maintenance works completed on a two yearly cycle. The teams are also
involved in removals and any reactive type work. Each crew maintains a paper based diary
of works completed, recording the street name, the work completed and date of completion.
Being a paper based system accessing this information can be at times very difficult,
particularly for non-crew members and the information is not linked to the respective tree in
which the work was performed on.
It was never the intention of this project to create a works management system. However the
system needed to be versatile to capture any maintenance tasks performed and the exact time
taken to complete those tasks thereby creating a work history as well as keeping initial tree
information up to date.
Technology
I must stress at this point that I have limited IT knowledge, and will only provide a brief
outline of the technology adopted.
Considerations that needed to be examined in order to select the computer software to collect,
store and access the data associated with the street tree register included:
•
•
•
•
•

the ability to graphically display the results of data queries;
the user friendly nature of the software;
the in-house expertise that was available for development;
the ability to create a system that was flexible and could be customised at anytime;
the availability of the technology to all sections of the organisation.
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Council’s GIS system, ESRI ARC View was selected as the preferred software option, due to
its ability to integrate spatial data (the location of the tree in relation to its surroundings) and
textual data in the form of tables that can easily be interrogated and provide the user the
option to display the data graphically and/or textually. To simplify the access of spatially
located data all desk tops (PCs) throughout the Council have E-View available on them. This
provides the end user with a simple tool available to view, enquire, print reports and maps on
the data collected. To simplify the process even further our GIS staff have been able to
customise a number of enquiry tools specifically for the street tree register as shown below.

Figure 1:

Customised E-View Interface

The Project Team also investigated the most efficient procedure to collect data in a quick and
consistent manner by staff with limited IT knowledge. It was found that hand held data
capture devices and a combination of global positioning systems (GPS) and manually adding
points through objective positioning would be the most efficient data collection method
available.
We selected Compaq pocket palm pilot 36 series for the hand held units. The units have 64
Mb of Ram, 48Mb of ROM and 206 MHz processor. The software used to develop the
required data collection functionality is ESRI’s Arcpad version 6.0. It comes as an out of box
solution that has been customised and enhanced to develop the interface used by the
collectors. This allowed all of the necessary information to be collected in the field, which
minimised post processing and maximised efficiency of field collectors. The biggest issue in
collecting data for analysis is consistency. This software allowed almost all data to be hard
coded into the interface so that the user can only choose from preselected criteria.
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Figure 2:

Hard coded interface of hand held data collection devices

Each unit has a series of tabs that cover the three categories of data: tree information
(attributes), condition and maintenance tasks. In addition a map layer or the cadastral
boundary of the City, which locates individual property boundaries, is provided. The data
collection process involves locating the tree either via GPS or manually, using the features of
the map as a guide and then completing each tab, by choosing from the preselected criteria or
completing the required fields. To up load the data into the network all the data collector
needs to do is to dock the hand held unit into a docking station. The data is automatically
sucked into the network and populates the database thereby eliminating any need for data
entry. The docking stations also recharge the battery of the hand held unit.

Figure 3:

Map layer or the cadastral boundary of the city
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To collect the maintenance tasks as they were completed it was decided that the functionality
and technology developed for the initial data collection exercise would fulfil this
requirement, (with exception of emergency call outs, which are applied retrospectively) and
replace the paper based system currently in use.
To simplify the method of updating for whole streets of trees of a similar nature where the
same task/s were performed, a bulk up-dating functionality was required. We recognised
there would be nothing more tedious for these crews than to have to update the details for
each individual tree. The system through a grouping function allows the operator to select a
group of trees, tick the task/s performed and then update any changes to the attributes and
then click a button, which automatically updates the selected trees.
Pilot
In February 2003 a pilot was conducted for a month to evaluate the functionality, technology,
and determine the number of trees that could be assessed per day and the best method for
staff to collect the data required.
We selected three suburbs which provided a range of trees of different ages and conditions to
test the versatility of the software and different street widths to test the GPS technology. Two
staff from are arboricultural operating unit were selected to conduct the pilot.
The pilot showed that the functionality initially developed required some modification,
especially the maintenance component which was simplified and additional functions added.
In addition the use of GPS to spatially locate the tree’s position was not as accurate as we
would have liked, particularly when trees were located in narrow streets, growing under large
overhead canopies or in tight clusters. It indicated that a combination of GPS and manually
adding the tree’s location would be the most effective method. We also had some minor
technical difficulties with the uploading of data via the docking station.
On average data was being collected at a rate of 23 trees per hour, with a total of 1700 trees
recorded over the 15 working days of the project. The data collectors collected for an
average of 5 hours per day.
Even though there were a few technical and function hurdles initially, the pilot showed that
overall functionality, the use of hand held data collection devices and the use of E-View as
the means to access, query and produce maps did fulfil the requirements of the project.
POTENTIAL BENEFITS/BENEFITS REALISED
Due to the timing of this paper, many of the identified benefits have yet to be realised due to
the small number of street trees within the register. But as the number of trees and associated
data grows so will the benefits this information offers.
Management of Trees
Those of us responsible for the management and maintenance of street trees are increasingly
working within an environment of doing more with less, with an increased expectation from
the communities we serve to minimise the costs of those services we provide.
The fundamental requirement of good management is knowing the extent of the assets under
your care and control and identifying those that require work or are at risk of failure.
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A street tree inventory is a powerful tool for dealing with present maintenance and future
planning and provides the information needed to make better decisions in regards to tree
management. Rather than being reactive or programming works based on a cyclic approach a
street tree inventory identifies those trees in need of work thereby providing a logical system
to effectively rank and therefore prioritise the resources at your disposal. This gives the
organisation an opportunity to be proactive in its approach, make better decisions and
therefore provide a better service.
Tree Information
As well as the Parks and Arboriculture Departments of Councils, Planning, Engineering and
Customer Services also require at times information about street trees to support their internal
processes.
Due to the available IT functionality, Council’s street tree inventory has the capacity to sort
and retrieve data with certain characteristics, produce customised reports and represent this
data graphically. For instance when someone applies for a vehicle crossover, Council will be
able to use the stored data to check whether a tree exists, and if it is worthy of retention.
Instead of using costly employee time to make an inspection. The inventory will also be able
to quantify tree species, numbers, age and condition for particular, streets, suburbs, wards and
the entire Council area, just to name a few of the numerous possibilities.
In addition as works histories and attribute information accumulates for each tree a
cumulative history for each planting site, street, suburb, and species will become apparent.
This information will help identify species that grow well under local conditions, how many
times a tree had to be replaced in a particular site or the reason for its removal would now be
available. In addition whole of life costing including establishment and on going maintenance
for street trees can be established.
Budget & Forward Planning
Future budget planning will be simplified once the condition, maintenance requirements and
estimated times to complete those tasks for each trees are known. This data can become the
basis for forecasting future workloads and allow forward planning of staff and equipment.
Once costs are allocated and maintenance prioritised this information can greatly assist in
identifying future budgetary requirements.
This information can also be used to assist in identifying the priorities in light of budgetary
figures set for a particular year and those that fall outside of those available funds.
By understanding ones long term budgetary commitments, the tree’s condition and age,
streets can be prioritised over a number of years and long term tree replacement programs
established. This will not only help identify and spread capital resources, but spread
removals across a number of years thereby softening any loss of amenity, ensure trees are
being removed at the optimum time in their life cycle, assist in the coordination of
replacement programs with engineering programs such as kerb, footpath and road surface
replacement and reduce the number of reactive removals as a result of customer requests.
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Customer Complaints & Enquires
Those involved in the maintenance and care of trees are well aware of the number of
customer enquires and complaints received in relation to street trees.
Once attribute information is collected, maintenance history has accumulated, and forward
programs developed you will be able to reassure a customer at the end of a phone line, by
being able to provide the history of the tree, work carried out, its general condition, species,
age, or if the tree has been scheduled for removal when this will occur.
Risks
Approximately 20% of all requests received by Council, for compensation, relate to street
trees.
The South Australian Local Government Association and Mutual Liability Scheme Risk
Management Department have produced a guide entitled Trees: Legislation and Risk
Management Guidelines for Local Government (July 2003). The guidelines recommend that
accurate and comprehensive records need to be kept to defend Council’s actions where a
claim arises.
If ever a claim is made the street tree register will be able to provide evidence of when the
tree was inspected, its condition and works history which is the type of information needed to
defend Council’s position.
By taking a proactive approach by assessing the tree’s condition and identifying the
maintenance works required we hope that tree related insurance claims will be reduced over
time.
Staff Productivity
Another output of the register is a means to assist with programming for maintenance by
recording the actual time taken to complete a maintenance task when compared to the initial
estimates made as part of the initial collection of data.
The data within the inventory can also be used to demonstrate achievements, show progress
in a particular works program and the effect of a policy or process change.
The data can also be used to improve program efficiency by aiding in dispatching crews,
determine crew size and develop improved work scheduling and aid in the purchase of
equipment needed to perform the identified works.
SUMMARY
At the time of writing this paper the main part of the project had just commenced and I would
suggest there were still a number of hurdles that need to be jumped.
However by knowing the extent of the street trees under Council’s care and control and
having up to date data on those trees, the street tree register will become a powerful tool that
will increase the effectiveness and efficiency of management, assist in coping with ever
present budget constraints, provide the necessary data to make better decisions and improve
our approach to performing maintenance activates and therefore provide a better service to
our customers.
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ADELAIDE’S STREET TREES: PAST, PRESENT AND
FUTURE
Lorraine Oldrey - Corporation of the City of Adelaide
The City of Adelaide was first surveyed in 1837 and the first City Council elected in 1840,
however following a troubled start it was not until 1849 that the City Corporation was reestablished
We do not know where or when the first street trees where planted in Adelaide, but early
documentation would indicate that tree planting may have been experimented with from
around 1870.
The City of Adelaide, which at its highest point is 54 metres above sea level, has 115
kilometres of roadway (excluding Park Land roads) of which approximately 50% are planted
with street trees.
A recent street tree audit indicated that we have over:•
•
•
•

6,000 street trees
60 tree varieties
183 significant trees (circumference of 2.00m or greater 1 m above ground level)
560 trees with a circumference between 1.5m and 1.99m

Tree planting effected prior to 1940 included tree varieties such as:•
•
•
•
•
•
•
•
•

Platanus orientalis
Ulmus procera
Fraxinus oxycarpa
Robinia pseudoacacia
Ficus macrophylla
Celtis occidentalis
Melia azedarach;
Jacaranda mimosaefolia; and
Olea europaea

These trees now predominantly exist in our wider east-west residential streets such as Archer
Street and Gover Street in North Adelaide and Gilles Street and Halifax Street in Adelaide.
However Frome Road one of our best known avenues was planted in 1902 as an Arbour Day
planting.
It is interesting to note that in the late 1800’s the City Gardener questioned the
appropriateness of planting Platanus in Adelaide’s streets as it appeared to be intolerant of
our weather conditions. Yet today this tree has undoubtedly proven itself extremely tolerant
of drought and pollutants whilst withstanding the abuse of trenching and severe pruning.
It was not until the 1970’s and 1980’s that a further major tree planting programme was
undertaken when it was sought to complete the planting of all east-west streets along with the
minor north south streets where footpath width and underground services permitted.
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During this period trees planted included:•
•
•
•
•
•
•
•
•
•
•
•
•
•

Betula pendula
Callistemon sps
Celtis australis
Celtis laevigata
Eucalyptus erythrocorys
Eucalyptus torquata
Eucalyptus spathulata
Hibiscus syriacus arden
Hymenosporum flavum
Koelreuteria paniculata
Lophostemon conferta
Podocarpus elatus
Pyrus calleryana
Sophora japonica

Whilst more recently we have planted:•
•
•
•
•
•
•
•
•

Angophora costata
Celtis tournefortii
Gingko biloba
Lagerstroemia indica x L. fauriei ‘Biloxi’, ‘Sioux’ and Tuscarora
Pyrus calleryana ‘Chanticleer’, Red Spire’ and ‘Bradford’
Pyrus ussuriensis
Robinia pseudoacacia ‘Frisia’
Ulmus angustifolia ‘Cornubiensis’
Washingtonia fiflera

Other trees to be found in our streets include but are not limited to:•
•
•
•
•
•

Brachychiton populneus
Brachychiton rupestris
Citrus sps
Corymbia citriodora
Ficus macrophylla
Malus sps

Earlier this year Council undertook a street tree audit. Data from this survey is currently
being checked and evaluated and will be up loaded to our Asset Management System
(Hansen) in the near future.
Data collected included tree location, specie, observed tree maturity, tree condition, tree
protection, tree base treatment, overhead wires, if located within one metre of a cross over
and if the tree had street lights, signage or banners within its canopy, pruned to standard.
This information will be further supplemented by additional information relating to known
planting dates, what trees were originally planted and any other known data.

152

The grading criteria used for the tree condition was:Grade Condition

General Meaning

1

Nonexistent
Excellent

2

Good

3

Average

4

Poor

Tree has significant defects eg 10-15% bark damage, 15-25%
deadwood, broken branches, some rot and disease, poor shape
and up to 5% dead or rubbing branches, likely to cause a marked
deterioration in appearance, health and safety of the tree within 1
year.
Some replacement / rejuvenation needed within 1 year

5

Very Poor

Unhealthy tree with serious defects and has died or is about to
die in the near future eg >15% bark damage, >25% deadwood,
>5% dead branches, significant disease and rot resulting in
unacceptable appearance, health and safety.
Urgent replacement/ rejuvenation required

0

Asset absent or no longer exists
Healthy tree in correct shape for species and location. Well
maintained with no significant defects and no evidence of
deterioration.
No work required
As grade 1 but showing slight defects and deterioration eg <5%10% bark damage, <10% deadwood, but no dead branches.
Needs to be reinspected in 2-3 years. Deterioration has no
significant impact on health, safety and appearance of the tree.
Only minor work required
Tree generally sound but appearance affected by minor defects
eg vandalism, 5-10% bark damage, 10-15% deadwood,
inappropriate shape, some rubbing and dead branches but no
safety risk. Some deterioration beginning to affect the health,
safety and appearance of the tree.
Some work required

A quick evaluation of the data to date indicates:Observed tree age
•
•
•
•

24% juvenile
25% semi-mature
44% mature
7% senescent

Tree condition
• 70% of the trees were considered in above average condition
• 27% average; and
• 3% below average
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However
• 20% of our trees either have evidence of injuries or health problems
• mature trees considered to be in above average condition are dominated by Platanus
orientalis, Celtis occidentalis and Fraxinus oxycarpa
• Fraxinus oxycarpa, Celtis occidentalis and Koelreuteria paniculate dominant the
senescent trees in below average condition and the majority of these trees are located
in North Adelaide
Street trees within Adelaide face an extremely tough time in addition to the usual issues:• the footpaths are often very narrow often without a nature strip or adjoining private
garden
• the root zone is often composed of foreign material
o a recent trench excavation in Frome Road exposed old fill consisting of broken
bottles and pottery etc.
• proximity of kerb to tree and continually widening carriageways, resulting in the
trees upper trunk protruding over the carriageway below the required clearance
• high density residential development with its associated narrow street frontages,
crossovers, service infrastructure and street signage
• old infrastructure (gas, water, sewer)
o the trees in Frome Road was severely affected by numerous gas leaks
associated with old infrastructure. Luckily the SA Gas Company (Origin
Energy), recognising the importance of this planting, was able to abandon the
pipe in question and use another one
• major event infrastructure
o many large events are hosted within our streets which require the erection of
spectator stands, footpath barricades, overhead wiring and speakers etc.
Other issues facing Council are:• authorities trenching too close to the tree trunks
o this is of particular concern for the long term stability and health of the trees
• bus zones – especially articulated and wheelchair accessible buses where proximity
to kerb is critical and vehicle intrusion over kerb is greater
• construction methods and site access issues for larger developments – cranes,
hoardings, site offices etc.
• construction methods of older buildings
o many of Adelaide’s older buildings were constructed on bluestone strip
footings which are highly prone to movement
• complaints regarding roots intruding into private gardens and shading there off
• alleged structural damage to adjoining buildings, bluestone strip footings etc.
o it is interesting to note that in many of root barrier excavations where root
damage has been alleged we have only exposed fine root growth
• street lighting – canopy growth restricts throw of light for both pedestrians and
vehicles
• bud lights and trees grates
o maintenance issues, wiring and fixings embedded in growth
• Ash whitefly and termites
o Adelaide’s Mediterranean summers provide an ideal climate for Ash Whitefly
to thrive. However the degree of infestation can be a major inconvenience to
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•
•
•
•

residents and businesses alike. Two summers ago an Australian Post delivery
man raised this pest as an OH&SW issue.
reduced soil moisture levels
o movement of underground moisture has been modified by building
construction and in recent times reduced summer rainfall
success of infill plantings particularly in well established tree boulevards
o Growth of replacement plantings is slow and difficult for example in Frome
Road
inappropriate trees originally planted either by Council or resident
o trees should be removed and not replanted due to high risk of structural
damage or extremely narrow footpaths but residents object to loss of trees
developers perspectives
o Many developers advertise residential developments showing associated street
tree planting which Council cannot effect. This creates a false impression and
potential conflict with new residents seeking to have tree planting effected as
they were advised that the trees would be planted.

Another issue regularly brought to our attention is asthma, particularly with respect to tree
pollen. Whilst we acknowledge the health issues associated with this condition, there are
many triggers within Adelaide that are known to be problematic with respect to pollen
including Kikuyu (which is planted throughout our Park Lands and streets) and Acacia sps,
Olea sps, Fraxinus sps, Betula sps, Cupressus sps, Platanus sps, Pinus sps and downy mildew
(regularly found on our Plane trees)
Given this wide range of possible triggers for both asthma and seasonal allergic reactions and
the distance that pollens and spores can easily travel it is extremely difficult to justify the
removal of any street tree particularly where it is planted as part of an avenue at a resident’s
request.
Over the years we have excluded trees from our planting list and these include:• Callistemon sps – extremely difficult to get required clearances for pedestrians and
vehicles, numerous complaints related to flower drop.
• Calodendrum capense – to slow, extremely difficult to get stock of a larger size
• Cercis siliquastrum – irregular growth habit makes it extremely difficult to get
required clearances for pedestrians and vehicles
• Eucalyptus sps –, irregular growth habit, desiccation of adjoining road surfaces,
upheaval of water tables and footpath
• Fraxinus oxycarpa – intrusive roots, surface rooting
• Koelreuteria paniculata – generally does not perform well unless regular water can
be provided, short lived
• Lophostemon conferta– surface rooting, fruit size
• Melia azedarach – fruit drop
• Pyrus calleryana – excessive fruit set which stains car duco and carpets, leaf spurs
like thorns
• Podocarpus elatus - tree generally does not respond well to pruning, heavy fruit drop
• Robinia pseudoacacia “Frisia’– we have planted these trees in a street where the
residents maintain nature strip verges and they have grown well however as they age
they tend to sucker and the wood is fragile.
• Tilia cordata – trial plantings in streets did not perform well, also exudes a secretion
that is sticky onto adjoining surfaces
• Ulmus procera -
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Trees that we are watching closely, specifically with respect to fruit drop, include:• Pyrus sps, with exception of Pyrus ussuriensis, we are concerned that these trees
have the potential to become prolific fruit setters
• Ginkgo biloba – these trees have performed extremely well provided they receive
sufficient water in the first two summers, and residents resist the temptation to plant
at their bases. However, are they all male – only time will tell.
• Gleditsia sps –. performs well if planted at a larger size, if planted too small the
weepy young growth is prone to vandalism, however these trees can set a prolific
amount of seed which when dropped onto the footpath can be extremely slippery
• Sophora - performs well if planted at a larger size but also can set a prolific amount
of seed which when dropped onto the footpath can be extremely slippery. We have
also recently received complaints that the seeds/pods are staining carpets when
carried in on shoes; and
• Ash Whitefly hosts - this insect has been found on many street trees including
Fraxinus sps, Hymenosporum flavum, Lagerstroemia indica, Pyrus sps and Citrus
spp.
We are watching with interest:• Lagerstroemia sps – new varieties – formative pruning is critical to ensure a well
shaped trees, we will be looking at their susceptibility to Ash Whitefly
• Celtis tournefortii
• Malus standards
Recent star performers have been:• Pyrus ussuriensis – we have trees over 10 years in age and to date apart from an
isolated small pear they have not set fruit.
• Celtis laevigata – fast growing, drought tolerant, forgiving of abuse including
pruning and trenching
When considering a new street tree specie which we haven’t used before or do not know we
endeavour to speak with people who have experience with the tree. We are particularly
concerned with the potential fruiting habit. That is the quantity of fruit set and the nature of
the fruit when dropped to the footpath. However we also need to know about its response to
both formative and clearance pruning and its propensity to lift adjoining paved surfaces.
The recent street tree audit will provide a clear insight into the many management issues
currently facing Council. From this data it is envisaged that a street tree management plan
will be developed addressing both the nominated replacement tree, maintenance regimes for
specific streets and also long term replacement proposals.
We will also be developing operational guidelines
• for the installation and maintenance of bud lights; and
• the installation of root barriers
We shall also continue to seek innovative solutions to enable tree planting to occur where
presently we cannot, including the use of root paths, structural soils, root barriers and
underground service protection
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STREET TREE TRIALS –AVENUES OF INTEREST
Maureen See Environment and Parks Branch, Brisbane City Council.
Introduction:
Brisbane City Council initiated a formal street tree trials program in June 2000 with the
selection of an initial five indigenous rainforest species. Now just over three years later, there
are seventeen trial species either planted out or in nursery production.
The aim of the trial program is to continue to expand the suite of suitable street tree species
for use in creating attractive streetscapes in Brisbane, as well as to showcase the diversity and
potential of south-east Queensland’s diverse rainforest flora.
Increasing the use of high performing, but uncommon indigenous tree species along Brisbane
footpaths which offer striking features in their form, flowers, foliage etc. will hopefully
encourage the wider commercial availability of such species, leading in turn to greater use in
home gardens for both amenity and biodiversity benefits.
Although, not completely restricted to SEQ rainforest species, the trial program has focussed
on them as it is felt there is considerable untapped street potential among their numbers. This
is especially so for the species of the dry rainforest scrubs, which can endure harsh growing
conditions, not unlike that experienced by street trees.
Species selection
The trial species have been chosen collaboratively from a combination of staff research, other
local government plantings in the region, and suggestions from an experienced community
rainforest regeneration group in Brisbane, the Brisbane Rainforest Action and Information
Network (BRAIN). This group, whose members have been revegetating creeks and rainforest
remnant areas in Brisbane for many years, have extensive knowledge and experience in
propagating and growing many of the commercially unavailable species which are of interest
to this research. Their assistance is invaluable in proving fresh, viable seed for particular hard
to get species such as Dissalaria baloghioides (Lancewood).
Final species selections are made based on the full spectrum of street tree selection criteria
including the species potential to perform well and remain hardy in footpath conditions, good
shade cover, attractive flowers, foliage, or bark, a single, straight trunk, strong branch
attachment, reasonable lifespan, and ease of propagation. Known undesirable features that
would generally exclude species were root issues, suckering, fleshy, thorny or poisonous
fruits, excessively slow growth, and severe insect and disease susceptibility.
As there are few existing small and medium height street species in the existing palette whose
maximum height will not conflict with overhead powerlines, emphasis was also given to
ensuring a number of such species were included in the trials. Some species which had shown
good potential in this regard from earlier trials from 12 years ago (eg; Alectryon connatus)
have also been included.
Final tree heights and canopy dimensions for these species under street conditions are still
uncertain for many of these species. Thus estimates of final heights have been scaled down
from heights for closed forest grown specimens which are generally much taller and narrower
in form.
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It was also important to select for a wide variety of tree form, foliage textures, heights,
colours, flowers and barks to maximise the choice available for varying site conditions such
as narrow/wide footpath widths, road hierarchies, and existing landscape character.
The species chosen to date are:
Year 1
Selected 2000
Streblus brunonianus
Elaeocarpus obovatus
Rhodosphaera rhodanthema
Flindersia xanthoxyla
Hodgkinsonia ovatiflora

Year 2
Selected 2001
Rapanea variabilis
Alectryon tomentosus
Dissilaria baloghioides
Aphananthe phillipensis
Brachychiton discolor
Atalaya salicifolia

Year 3
Selected 2002
Alectryon connatus
Flindersia collina
Flindersia bennettiana
Guoia semiglauca
Elaeocarpus eumundii
Bolusanthus speciosus

The only introduced selection is the species Bolusanthus speciosus (Tree Wisteria) with
attractive mauve, pea flowers and an interesting bark texture.
Further information on the seventeen trial species is given in Appendix 1.
Methodology:
The field trials consist of a minimum of 100 specimens of each species planted in a variety of
footpath conditions across the city using at least 10 specimens in any one site. Sometimes,
site constraints or residents objections have resulted in less trees being planted than planned,
although commonly 20 –30 specimens are planted. Stock size is usually around 1.1 –1.3 m
tall within a 250mm diameter container.
Stock quality is seen to be a critical element, with planting stock contract grown by a nursery
contracted to meet Council’s Nursery Stock Standard. Stock is grown at the nursery from
seed specifically collected for the purpose by volunteers or nursery staff, or grown on from
smaller purchased stock. Planting takes place within either the Council’s “spring planting
window” (September-November) or the “autumn planting window” (March-May). Plants are
fertilised at planting with Osomocote and thereafter regularly watered, fertilised and weeded
at the same frequency as per standard street tree early care practices (ie; a 12 month period
consisting of weekly for the first month and then monthly for the next 11 months). An
organic liquid fertiliser (Charlie Carp) is added to the water provided at each maintenance
visit.
Planting site details and plant dimensions are recorded at planting, and performance is being
monitored at present with the assistance of Horticulture students from Grovely TAFE in
Brisbane.
Due to inter-specific differences in growth rates and stock availability, as well as linking
plantings to seasonal windows, there is considerable variation between species in both the
number and timing of their plantings to date. Eight of the seventeen species have been
installed since March 2001, with the last planting in November 2002.

158

Table 1: List of trial species planted out as of August 2003
Numbers
planted
173
220
129
62
28
48
40
75

Botanical name

Common name

No. sites established

Rhodosphaera rhodanthema
Flindersia xanthoxyla
Streblus brunonianus
Hodgkinsonia ovatiflora
Elaeocarpus obovatus
Alectryon tomentosus
Rapanea variabilis
Brachychiton discolor

Tulip Satinwood
Yellow Wood
Whalebone Tree
Golden Ash
Hard Quandong
Hairy Bird’s eye
Muttonwood
Lacebark

11
15
5
3
2
1
1
4

Results:
Performance data from all sites is to be provided to Council by the TAFE students shortly.
In the interim, some preliminary data has been collected by Council staff from a subset of
existing sites. Where specimens are less than 12 months old, growth data since planting has
been extrapolated to an annual figure.
The latter records have provided the following growth data:
Table 2: Average annual growth rate comparisons of trial species as at August 2003
Species

Rhodosphaera rhodanthema
Alectryon tomentosus
Elaeocarpus obovatus
Brachychiton discolor
Hodgkinsonia ovatiflora
Streblus brunonianus
Rapanea variabilis
Flindersia xanthoxyla
•

Minimum average
growth rate (m/yr)
recorded at a site
.45
.26
.20
.26
.26
.07

Maximum average No. of sites
growth rate (m/yr) measured
recorded at a site
.91
3
.40
1*
.33
2
.33
2
.29
2
.28
2
.26
1*
.23
5

This species has only been planted at one site to date.

In reviewing species performance to date, the findings must be viewed in the context of the
very dry conditions experienced in Brisbane during the period between March 2001 and the
present when the plants were installed and becoming established.
Bureau of Meteorology data for Brisbane for that period reveals that in the first summer
following the initial plantings, (the months of December 2001 and January/February 2002),
the average summer rainfall in Brisbane was only 229mm, which is 52% of the average
annual rainfall for that period (442mm). The following summer of December 2002 and
January/February 2003 was 335mm, being 76% of the average summer rainfall.
Rainfall was lower overall throughout the year also. In 2001, the entire annual rainfall for
Brisbane was 961mm, (being 80% of the annual average rainfall figure of 1204mm), and
2002 drier still with 741mm (only 62% of the average).
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The year 2003 to date has also been below average, with only 77% of the average rainfall
received for the months of January to July.
General findings to date are as follows:
•

Rhodosphaera rhodanthema (Tulip Satinwood) has performed the best in terms of growth
rate of all eight species planted so far, with an annual height increase of between .47m/yr
and .91m/yr. It also has the appeal of glossy largish leaves with a red flush in the new
growth. It is subject to some minor insect attack, but this does not appear to have an
impact on general tree health and performance.
The species is performing best at present on two sites on sandy loam soils, although good
results are still found on a heavier clay soil as well. pH ranges are from 6.8 to 7.
Some young specimens are demonstrating a juvenile structural issue with multiple,
crowded branches arising from the one point on the trunk.

•

The single planting of Alectryon tomentosus (Hairy Bird’s eye) planted in November
2002 is performing uniformly well in an exposed, windy median environment. This
species is possibly the second best performing species at present, after Rhodosphaera
rhodanthema.
After only 9 months in the ground, the trees appear to be growing quite vigorously at
0.4m/yr with the added appeal of reddish- bronze new growth. This species is from the
very hardy family Sapindaceae, which boasts some of the best performing native
Brisbane street tree species such as Harpullia pendula (Tulipwood) and Cupaniopsis
anacardioides (Tuckeroo). (Interestingly, three other species of the seventeen trial species
are also from the Sapindaceae family (Guioa semiglauca, Atalaya salicifolia and
Alectryon connatus).
Ripening fruit is evident on approximately 15% of specimens. Expected to grow to
approximately 8 metres, it has a rounded, shady canopy.

•

Elaeocarpus obovatus (Hard Quandong) was expected to be slower growing in
comparison to others, but to be a hardy species. This is based on previous cultivation
knowledge in garden and park plantings. While growth rates have been reasonable
(.26m/yr and .33m/yr), performance in general at the two existing plantings (May 2002
and November 2002) has been affected by maintenance problems. Further plantings of
this species at a number of sites are planned in spring 2003, and it will be interesting to
compare their performance with existing plantings.
As at all sites, where residents are providing care to specific trees outside their properties,
performance is considerably better. This species often occurs naturally along creeklines in
Brisbane and is likely to perform best on sites with good moisture At least two other
species of this genus are popular landscape choices in Brisbane, Elaeocarpus reticulatus
(Blueberry Ash) and Elaeocarpus obovatus (Blue Quandong). A third, Elaeocarpus
eumundii (Eumundii Quandong), has now also been selected for trialling following good
performance elsewhere. It bears masses of tiny white flowers and attracts birds to its blue
fruits.
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A considerable variability in form and leaf size amongst specimens in this species was noted
at all sites.
•

Brachychiton discolor (Lacebark) is a very large ornamental tree with attractive pink star
shaped flowers. A popular related species used in ornamental plantings in Brisbane is the
Flame Tree (Brachychiton acerifolius). It appears to be performing quite well with
growth rates of .20m/yr and .33m/yr at the two assessed sites. Some insect attack is
evident on the leaves at both sites, but does not appear to be affecting vigour. This species
has quite a thick trunk as a mature tree and is selected for wider footpaths only.

•

Hodgkinsonia ovatiflora (Golden Ash) is one of the small to medium height species with
a rounded canopy and small glossy leaves, selected also for its potential use under
powerlines. Whilst not growing rapidly to date, the two sites recorded are demonstrating
acceptable growth of .26m/yr and .29m/yr, and reasonable health and vigour. There
appears to be slightly better performance on more sheltered locations within sites.
However, a third planting has performed extremely poorly, with nearly all specimens
stunted with yellowed, sparse foliage and many virtually leafless specimens. (The growth
data for this site cannot be estimated as the average height at planting was not available).
The reasons for this result will be investigated further. The oldest plantings are
approximately 21 months.

•

There was variable performance evident between individual Streblus brunonianus
(Whalebone Tree) specimens. The best performing specimens demonstrate dark green,
dense, healthy growth, and often appear to be those receiving additional water and mulch
from adjacent businesses or residents in the post maintenance period. By comparison,
others in the same street, often without this extra care have generally sparser foliage and
slower growth rates, although in most cases are still acceptable performers. A number of
specimens under stress are exhibiting yellowing of leaves, reduced leaf size and leaf drop.
The species appears to be performing fairly well the same at both sites, with one site
being a clay loam and the other a sandy loam. pH values at the sites measured were
around 6.8 – 7.
In their initial years, it is observed at both sites that in street plantings at least, this species
seem to concentrate most biomass increase into bushy lateral growth. The average annual
height increase is between .26m/yr and .28m/yr. Small yellow fruit attractive to birds, was
observed on two year old specimens. This species holds promise for use under
powerlines if successful. A specimen cultivated in a Brisbane home garden is 4 metres
high after nine years and with a dense bushy habit and attractive dark green serrated
foliage.

•

Rapanea variablis (Muttonwood) is another of the lower growing species, possibly
growing to 6m, with attractive glossy, oblanceolate leaves and rust coloured new growth
flushes. Only one planting has occurred to date (November 2002), with specimens so far
appearing to be performing acceptably well on average (.26m/yr), with good form and
vigour. Many specimens were observed to be in flower over the winter period, with small
cream flowers borne directly on the woody stems.

•

Flindersia xanthoxyla (Yellow Wood) is a tall spreading species which has been observed
as an attractive amenity tree in park and golf course settings. In the trials on a range of
soil types, it appears to be a generally slower growing tree compared to the other species,
with an average annual height increase ranging between .07m/yr and .23m/yr between
sites. The three remaining sites all recorded average growth rates of 0.14m/yr. As for
Streblus brunonianus, specimens appear to be struggling where additional water and
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mulch have been limited after the conclusion of the establishment maintenance. A quality
issue affecting a limited number of stock may be contributing to poor performance in
some earlier plantings.
The remainder of the Year 2 species, together with one of the Year 3 species are scheduled
for planting this spring:
•
•
•
•

Dissilaria baloghioides ( Lancewood)
Aphananthe phillipinensis (Native Elm)
Atalaya salicifolia (Scrub White Wood)
Alectryon connatus (no common name)

Planting of all Year 3 species is expected to be complete by autumn 2004.
As a new element to the trials program in 2003, Energex, the authority responsible for the
power distribution network in SEQ, has provided a selection of grafted Brachychiton
cultivars to Brisbane City Council for inclusion in the trial program.
Four cultivars have been provided by Energex for trialling to assess their performance as
ornamental, lower growing species under powerlines. In May 2003, twenty five specimens of
the four cultivars were planted and their progress will be now monitored as part of the overall
program.
Conclusion
It is anticipated that it may take up to five years or even longer to determine the true
potential of many of these species as suitable street trees in Brisbane.
Species which prove successful in these Brisbane trials could be expected to perform
comparably from the north coast of New South Wales through to the Sunshine Coast.
This trial work is planned to continue for the foreseeable future as an integral part of Brisbane
City Council’s overall street tree management program.
It is expected there are still many more potentially successful street tree species to be found
amongst the diverse rainforest flora of South East Queensland, and enormous benefit to be
gained from exchanging information with other Councils undertaking similar investigations.
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Appendix 1 General Information on Street Tree Trial Species
Year 1 Species
Species

1.

Streblus

brunonianus
Whalebone
Tree

General Description
(ht, spread, foliage, flowers)

Tolerances/
Resistance

Wood Qualities

Lifespan

Other comments

Small to medium size tree of dry
rainforest which grows to approx 4 –6
metres in cultivation. Has an upright
columnar to rounded dense canopy with
thin,dark-green serrated lanceolate to
ovate foliage which are lightly
sandpaperish to the touch (3 - 8cm long x
3cm wide).

Known to
look good
even after
being
neglected

Extremely tough
and flexible
timber. Called
Whalebone Tree
because stiff
tough timber
used to make
women’s corsets

Unknown
but not
shortlived

Trees may be seen
in the wild at Rafting
Ground Reserve

White, hard &

Longlived
.

Birds are attracted to
fruit

Remnant
specimen
in Rotary
Park, cnr
Graham
Rd &
Gympie
Rd,
Carseldin
e
considera
ble age 10m high

Cultivated specimen
at entrance to
Downfall Creek
Bushland Centre,
McDowall

Longlived

Beautiful foliage
plant

Propagation from
cuttings
Useful shade tree
Possible application
under powerlines

(Moraceae)
Flowers insignificant, fruit a small
yellowish 5mm berry –Closely related to
Sandpaper Fig and Rough-leaved Elm
2.
Elaeocarpus
obovatus
Hard
Quandong

(Elaeocarpaceae)

3. Rhodosphaera
rhodanthema
Tulip
Satinash

(Anacardiace
ae)
4.Flindersia
xanthoxyla
Yellow
Wood

or

Long Jack

Bushy tree to > 10m tall in the wild
(likely to be only 6-8m in cultivation)
with elliptical leaves 10cm x 3.5 cm.
Naturally occurs along Brisbane
creeklines,

Adaptable to
wide range of
situations
and soil
types.

Becomes covered in sprays of tiny white
bell flowers in spring that are highly
scented and followed by attractive round
blue berries.

Likely
tolerant of
wet soils and
shade

Slow to reasonable growth rates in
cultivation. Like moisture. Slight
buttressing at base in older specimens.

Used in making

and furniture

Seed difficult to
propagate
Not commonly
available

Medium sized fast growing tree to
probably 8-10m in cultivation) with
pinnate lanceolate leaflets to 7cm long.
Bears sprays of red small flowers in
spring followed by bunches of glossy
brown dry berries 1.2cm in diameter that
tend to remain on the tree. Male and
female trees.

BRAIN
members
reckon insect
attack may
be problem
in young
specimens
occasionally
but doesn’t
affect tree

Moderate
hardness

Large straight tree up to 15m high in
cultivation (>20m in the wild)
developing spreading canopy. Deep
green thin leaves; pinnate 75cm long with
4 –11 lanceolate leaflets each to 10cm
long. Bears small yellow flowers in
terminal clusters followed by oblong
woody brown 7-10cm pods covered with
small prickles

Tolerates
heavy shade

Strong durable
timber

General Description
(ht, spread, foliage, flowers)

Tolerances/
Resistance

Wood Qualities

Lifespan

Other comments

Small to medium sized tree to possibly
6m in cultivationwith rounded canopy .
Flowers insignificant followed by masses
of black berries 0.5 cm wide.

Quite tough
but probably
prefer better
sites

Unknown

Long
lived

Birds just love fruits.
Berries on ground
not a problem
underfoot –not
mushy.

Highly ornamental
species
Semi–mature
specimens at Kevin
Daley’s Nursery,
Belmont
Long
lived

Attractive foliage
and useful shade
tree.

Propagate from fresh
seed. Easy to grow.

(Rutaceae)
Species

5. Hodgkinsonia
ovatiflora

Golden Ash

Possible application
under powerlines

(Rubiaceae)
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Year 2 species
Species

General Description

1.

Small tree to 6 m with thick stiff
and glossy oblanceolate leaves 3 –
10cm long. Bears small cream
flowers in clusters on old wood
followed by small blue fruits

Rapanea

variabilis
Muttonwood

Tolerances
/
Resistances
Hardy

Wood
Qualities

Lifespan

Specimen
location

Other comments

Fairly
tough?

Unknown
but not
short lived

Unknown

Attractive foliage,
Propagation from
cuttings or seed,
Comparable to
size and shape of
Pittosporum
rhombifolium

Tough

Unknown
but not
short lived

Mature
specimen
growing at
41 Loch St
West End
on
fenceline in
front yard.

Attractive foliage

Hardy

Medium rainforest tree with
cylindrical shape to 8m in
cultivation. Leaves glossy,
elliptical or ovate 6-11cm long.
Brown bark shed in strips.

Unknown

Hard

Long
lived

Mature
specimens
in Bancroft
Park.

Very tough tree
and extremely
ornamental with
deep pink flushes
of new growth
appearing like
flowers.

Small to medium tree to 8m with
dark green foliage. Grows along
creek flats but will grow on
hillsides also. Clear trunk and
dense lollypop canopy.
Very ornamental trunk with flanges
and scaly bark

Unknown
but likely to
be very
hardy

Tough

Unknown

Unknown

Medium to large tree with thick
trunk to possibly
10 –15m in cultivation

Hardy in
most
situations
and heavy
soils and
responds to
fertiliser
when
young

Unknown

Not
shortlived

Supertough
–could take
all sites
except wet
feet

Hardy?

Long
lived

Small older
specimen in
garden bed
of Suncorp
–Metway
building at
corner of
Turbot and
Upper
Albert Sts.
Unknown ask
Kenneth
McClymont
X71489

(Myrsinaceae)
2. Alectryon
tomentosus

Hairy Bird’s
Eye

Small tree of dry rainforest with
rounded canopy to 6-8 m high with
compound leaves 5- 12cm long
with serrated hairy leaflets.
Produces black seeds embedded in
red aril. Smooth grey trunk.
Flowers insignificant.

(Sapindaceae)
3.Dissiliaria
baloghioides

Lancewood

(Euphorbiaceae)
4.Aphananthe
phillipinensis

Native Elm
(Ulmaceae)
5.Brachychiton
discolor

Lacebark

Becomes covered in pink bell
shaped flower in clusters from
Nov –Jan.

(Sterculiaceae)
6.

Atalaya

salicifolia

Scrub White

Small to medium tree of dry
rainforest (6- 8 m high).
Moderately fast growth rate.
Not seen open grown but likely to
be more columnar than rounded

Very large tree
with stout trunk;
Needs very wide
footpaths; Will
drop leaves
regularly; Flowers
heavily in dry
years

Fairly ornamental
tree with great
toughness with
decent shade

wood
(Sapindaceae)
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Year 3 species
Species

General Description

Tolerances/
Resistances

Wood
Qualities

Lifespan

Specimen
location

Other comments

1.Alectryon

Small tree to medium sized
tree 6-8m with glossy pinnate
leaves

Hardy

Fairly
tough?

Unknown
but not
short lived

Possible application
as species under
wires. The genus is
known generally to
be hardy.

Fairly hardy

Unknown

Unknown
but not
short lived

Some
attractive
street tree
specimens
in Lawson
St,
Morning
side
planted in
1989 now
approxim
ately 4m
tall
Species
planted in
Ison St,
Morningsi
de in 1989
under
wires

connatus

(no

known

common
name)

Bears small cream flowers in
spring followed by black seeds
with red aril in summerautumn.

(Sapindaceae)

2.

Flindersia

collina

Leopard Ash

(Rutaceae)

3.Flindersia
bennettiana

Bennett’s Ash

(Rutaceae)
4.Guoia
semiglauca

Wild Quince

(Sapindaceae)
5. Elaeocarpus
eumundii

Eumundi
Quandong

Medium columnar tree to 25m
in wild in dry rainforest.
Likely to be much smaller, 10
–12 in cultivation. Pinnate
glossy, dark green leaves.
Whiter clusters of flowers in
spring followed by woody
pods in late summer
Slower growing species with
dense foliage
Large, dense foliaged tree to
40m in wild, likely to be much
smaller, around 15m in
cultivation. Glossy dark green
pinnate leaves. Cream,
strongly scented flowers in
spring followed by woody
dark brown pod in summer.

Attractive spotted
grey and cream bark.
Species was planted
in 1989 –1990 trials
but very few
specimens only
Will grow on poorer
soils

Hardy in many
site conditions

Unknown

Unknown
but not
short lived

Can be slow
growing. Can be
affected by sooty
mould
Is grown as far south
as Melbourne

Rounded, medium sized tree
to 10m with pinnate leaves;
dark green above and grey
below. Flowers not
significant.
Ornamental in appearance
A common fast growing
species of rainforests

Unknown but
likely to be
very hardy

Tough

Unknown

Large decorative tree > 10m
with open canopy and dark
green foliage. New growth
orange and ends of branches.

Hardy in most
situations

Unknown

Unknown

Nice 12
year old
specimen
in carpark
on Old
Gympie
rd,
Kallangur

Prefers light to
medium well
drained soils

Unknown

Unknown
but not
short lived

Attractive
specimens
growing
in
Robinson
Rd,
Geebung
planted in
1989

Masses of dainty white
flowers in summer followed
by 1.5cm blue fruits

(Elaeocarpaceae)
6. Bolusanthus
speciosus

Wild Wisteria
(Fabaceae)

An ornamental deciduous tree
to 6m with open canopy and
attractive sprays of mauve,
wisteria-like flowers.

Frost resistant

May not be very
tolerant of drought
conditions
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