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). MELBOURNE | What's biodiversity ever done for me?

* Ecosystem services:
— Pollination N
— Pest control m
— Food-web maintenance
* Mental health and wellbeing

» Ecological indicators of overall system health

 Driving factor in fed / state / local gov. funding and
planning for urban centres

* Good public image
« Reduced maintenance costs — business case




Over 80% of Australia’s
population live in urban centres

Green spaces (golf courses)
provide important social and
environmental services

Urban landscape planners need &

evidence of these benefits

Inner-suburb green space is
being converted to ‘residential’

New outer-suburbs often
centred around a golf course
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miLsourne | Urban green space & biodiversity

20-30% of Melbourne city is
urban green space (UGS)

» Golf courses are the largest form
of UGS

« Melbourne GCs occupy 51 km?

ol -
* Provide habitat for:
* Rare plants
* |nsects
« Mammals

* Birds
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MELBOURNE PrOjeCt Aim

To improve our understanding of biodiversity benefits and
ecosystem services provided by urban golf courses

1. To measure the benefits of biodiversity to the
hydrology of urban golf courses

2. To measure differences in biodiversity between urban
golf courses and the adjacent residential areas and the

benefits of this. «  ge .
28l Biodiversity

4 \/alues in
iSouth-east
AMelbourne |—




Port Phillip Bay

« Age — decade of establishment
(5-100 yrs)

* Vegetation management
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Parks and reserves Residential gardens Golf courses
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natural’ styles

Public and private




o
o
©
O
"
o
S
O
O
r—ll
o
o

THE UNIVERSITY OF

uny sI9Ies o -

1Sinypues ~ -

alinjuey o -
yied Aeusjua) I

Aajlen buudg

ELOJOIA

[o0]
Nl 9|epssoy

SpPUB|POOAN

4

uoisyueld

uoyybug

109

120

By

95

60

30
0

)

=13

Study areas (n







THE UNIVERSITY OF

MELBOURNE Habitat (vegetation) structure

L




?f THE UNIVERSITY OF

% metsourne | Measuring vegetation structure




%ﬂ;zﬁ THE UNIVERSITY OF

miLBoURNE | Measuring vegetation structure




$5# THE UNIVERSITY OF
¥ J- MELBOURNE

50 -
X 40 | © o
> e O o
" i o
2 30 g ° ° ¢
5 20 -
O
©
= 10 -
S
-: O [ [ [ [ [ |
9 0 20 40 60 80 100 120

Site Age (years)




S§# THE UNIVERSITY OF
¢ J- MELBOURNE

S 40 - I
>
> 30 -
Q I
=
O
O 20 - I
©
3
S 10 -
N
0

Golf Course Garden Park




& T[HE UNIVERSITY OF

8. mesourne | Link between vegetation and soil

 How does vegetation complexity
influence soll properties?

Alessandro Ossola (PhD student)

Higher Higher soll Better soll
vegetation invertebrate ecosystem ?
complexity biodiversity services

[l
[l
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5 9 miesourne | Habitat (vegetation) structure

Site Area (ha) Site age (yrs) Elevation (m)

Woodlands Golf Course 59 100 15
Kingswood Golf Course 53 76 30
Springvalley Golf Course 59 65 40
Peninsula Golf Course 81 51 30
Centenary Park Golf Course 54 43 35

10 simple 10 complex 10 complex

ots GC plots Remnant plots

?

---------
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$). MELBOURNE | Soil structure for water movement

amimal scats &
bodies, mushrooms,

strong aggregates and  ewecmme sy
macropores from:

Good soil structure, bty . The Soil Profile

Topsoil Layer |

e Litter accumulation for: huuz)

matter from litter

layer and
minerals fram

* Woody root growth weaheng ok |

 Biological activity Subsoil

crumbling rock,
sand, clay, gravel |
and silt i

« Less compaction

—

Parent
Material
aciual bedrock
underying the
soil layers
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S8 MELBOURNE Soil invertebrates
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£ » Ants are important soil engineers
< 8
S | —T 3 » Even if their abundance is similar
~ |  E—

| under Simple and Complex
o - — —_— vegetation, species composition is
| | different, with bigger species
Simple Complex capable of creating macropores
more abundant in Complex areas.
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Millipedes Slaters
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Simple Complex Simple Complex

* Higher decomposer abundance under complex
vegetation structures
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¢$). meLourne | Managing runoff

This means that Simple out-of-play areas might generate runoff,
particularly during storms, instead of draining runoff from fairways.

Complex vegetation areas can absorb any kind of precipitation
intensities and even runoff generated by fairways
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Above-ground tree biomass was 107.7 =%
15.7 Mg C ha'in wooded UGC areas.
There was a weak relationship between
tree C stock and UGC age. The upper 0.3
m of soil in wooded UGC stored 113.9 =
9.1 Mg C ha™.

Soil C stocks in adjacent grass rough (86.9
+7.2 Mg C ha') and turfed fairway (77.5
+10.5 Mg C ha') were significantly smaller
(p < 0.005). If the two UGCs established on
forested land were ignored, the difference
in soil C:N ratio between UGC wooded
green space and fairway, or rough,
increased significantly with increasing UGC
age (A+3.0in 100 years).
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$%) MELBOURNE Measuring biodiversity

Aim 2) To measure
differences in biodiversity
between urban golf
courses and the adjacent
residential areas and the
benefits of this.

 Beetles

* Bugs

Bees
Birds

Insect-eating bats
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Bees Birds

Pollinators Seed
dispersal,
Insect pest

Bugs control

Insect pest

control

redators

® ) Bats
Insect pest

Beetles control

Scavengers,

predators, and
herbivores
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Insect surveys Sweep Net

« Targeting bees, bugs
and beetles
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Beetles (Coleptera)

* Collected over 40,000
beetles in light traps

* 197 morpho-species

 Most abundant families
were Carabidae,
Scarabaeidae and
Hydrophilidae

S, . 22 el

Scarabaeidae

Hydrophilidae
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True Bugs

EIDONERSTY

AGCSA

Hidden

helpers

n 201 1 theAustralian Goff Courss Supsrimsndants'
Associsbion (AGCEA), in conjunclon wih
T8 Univarsity of Melboume, announced Tat
it was astbishing a joint ressarch projsct with
tha objactive of improving the understanding of
bidwarsity consanation and carbon saquasiration
providsd by urban gessn spaces, in partioular golt

=P

Lminber S S At D men

Thirtssn gof cowses Tiroughout south-sast
Malboums agresd 0 taks part in the study, mnging
fom newly asabishad cowsss through to golf
coursss that haws bessn on Tsir swising sits for
miors than 100 years. Tha coursas ars locaisd fom
Brighton diown to Franksion and induds:

Zrignton G

i £

Spring Valley &2

s T2

# Bird biodiversity: Resaarchers will vist sach
golf courss &6 Smes 2 yaar to recond binds
obsanvsd basad an sightings and song:

@ Vegetnfion: Ressarchars will visit sach go
coursa 0 map and rscoed plant spacies and

# Bail sampling: The resscrch Seam will collsc
=oil sampies fom throughout the goff courss

L T = repp——

uniquenass of is plants, mammals and birds. Wheen
elss can you be amaced by the beauty of gum-inees,
paperbarks and banksizs? Whare aks 2N you 588
wallabiss, enjoy the laughing calls of kookabumas,
or the Suphur-osst of T8 COCGANO0T Howener,
despite shaning a fasonaon for AusTalia’s unique
animals, my tnes fascnation and research inberests
ars for e diversity of Australian insscts!

Ini Iabe 201, | was lucky to join T8 University
of Msiboums ressarch team, as a wisiing insact
ecology PhD student, and ba a part of Tis major
sciendfic study inio the biodiversity and carbon
benefis providsd by golf courses and other urgan
gFoan spaces within cuwr cites.

For mw, ons of s most inberssting aspeds
of this projact is the imestigasion of the link
batwean goif courss structure and managemant
and inssct biodversity. This means that we will
havw an opportenity to lsarn more about how
tha managemant decisions relaisd o goff course
vegetation structurs and wegstation slsmsnts
may infusnce e bicdiversiy valuss within golf
courses. This knowledge can thon bs ussd %o
guids managemant decsions that promats higher

But what do we mean by e value of biodiwersiy ™
AN how oo8s s reiate 0 inSects? Furthemaors,
hew does insect biodiversity nsiate 1o ‘scosysism
services' provided io e wider srvironment and
community by gof coursas?

The first thing to realise about insects is
that somes of Tsm are herbivores and some e

i camivores. Herbivorous iNsecs can bacoms “pass’
£ of valusd Tees, shnubs, crops, hsebs and turf under

favouratils condiions. Thass inssct pasts ars the
onas we fry 1o fight off with axpensive and oftsn
acologically unitsndly passcides.

But many insact groups. such as assassin
bugs, damsasl bugs. ledybugs. manddfies and
upon ofer insacts. This is fortunats s thay am

Miin photo: AZSaSsIN bugs, Wi
are part of ihe heteropieran bug
TAmIly, are PrEQatony SPECiES
CRArACIENISED by tNEar Si0ut Des
Dunng the TIFsT CONECTIoN S8Es
of the goif course biodwersity
project, 80 differsnt species of
heteropteran bugs were found
on e 13 courses involved in th
project
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True Bugs

True bugs (Hemiptera) §

* Collected 9500 bugs in
sweep nets & light traps

119 species

* Most abundant species G
were herbivores, predatory = wass
bugs appear to be sensitive '
to site conditions

\\

Mutusca sp
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True Bugs

Good, predatory, pest eating bugs in:
_-.:;.‘% T

VS
Secondary rough

Wooded rough
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=

Sweep Net |

« ~2000 species, >150
species in Melbourne

« Essential for plant
pollination



Native bees

Bee Species Richness
O =~ N W & O1 O N 00 © O
|

. .

Golf Courses Gardens Remnant Heathlands




Native bees

 Number of bees in
golf courses depends
on:

« Abundance of flowers
* Types of flowers

 Number of native
plants. Native plants
are much better for
native bees




Native bees

* Pollination is more successful in golf courses
with greater bee abundance and diversity
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Bird & bat surveys

* Birds: Early morning
surveys in Spring/Summer

« Bats: Ultrasonic recording
for multiple nights

Anabat BatDateotorgs

- ."
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 Recorded 106 species

* Up to 60 species in one
golf course

A T i

www.birdsinbackyards.net

« Min # seen in golf courses
was always greater than
the maximum recorded
elsewhere
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Interesting birds we saw....

Australian.spotted,crake

Whtte-ea2 d Hor.Lgea ,
%

r

N _
\\ A\
Horsefigld’s Bronze- *Cuckoo

s Lathams Sriipe
¥ Rufous Whistler

WWW. blrdsmbackards net and www.birdlife.org.a
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B I EITOURNE Insect-eating Bats

* We recorded 24,000 bat calls from 14 species

« Bats recorded in every course, every park and every
yard — some courses had 10 bat species

* Top order predator

« Vegetation management > insect density/diversity > bat
diversity and foraging activity
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*
.
.

N

»

« Larger, more
senescent trees

« Native plants

« Greater
vegetation
complexity

* These sites were [SESEE——————
often golf courses et
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BIODIVERSITY

GOLF COURSE
The study found that Melbourne's sandbelt golf
courses provide a huge biodiversity benefit in
comparison 1o nearby urban parks and urban
residential areas. We found that on average golf
courses contain a greater volume or amount of
vegetation within each sample plot (Figure 1).
When compared to the same area of a surrounding
residential suburb, golf courses contain more than
double the amount of vegetation.

We also found that golf courses and urban parks
contain a greater proportion of Australian native
plants than residential areas (Figure 2) and more
trees per hectare (Figure 3). Golf courses and urban
parks also contain a greater density of native trees
and trees with a greater diameter (larger than 40cm
at breast height) in comparison 1o residential areas
(Figure 4).

In an increasingly urbanised
environment, the University of
Melbourne/Griffith University three-
year study has demonstrated that
golf courses play a significant role
in improving biodiversity in urban
areas. Pictured is Spring Valley Golf
Club, one of 13 courses that were
involved in the study

¥ B

Vegetataon Vohame (ml)
g

]

|

arge urban green spaces, such as golf Jointly funded by the Australian Research The complexity of vegetation in the ‘out-of-play’ -
courses, support a large proportion of the  Council (ARC), the Australian Research Cenire for areas of the golf courses varied considerably. We o oot i =
' vegetation within cities and subsequently can  Urban Ecology (ARC) and the AGCSA, the three- included golf courses that contain large patches
make a big difference to the retention of urban  year project, which has now been completed, had of complex remnant vegetation, courses that had
biodiversity. three specific aims: planted complex and dense vegetation in between o:
These large green spaces are important to @ To quantify the carbon stored and sequestered fairways, as well as courses that are more open and &
people for a range of social and ecological reasons in the vegetation biomass and soils of urban golf park like. i (1]
including recreation, social neworking, biodiversity courses according 1o management and age; There was also a range of golf course ages, i L
conservation, carbon sequestration and improved To quantify the biodiversity benefit of urban or time since establishment, the youngest being o 1
urban hydrology. Specifically, golf courses can golf courses in comparison to the adjacent less than 10 years old and the oldest more than i;:
provide habitat for birds, mammals, insects, reptiles residential urban areas; and 100 years old. After a golf course Is landscaped, it a1
and amphibians to inhabit and forage within. ® To develop, or apply, spatially-explicit models takes several decades for the vegetation to establish aos
In Melbourne, golf courses curently comtain 1o predict the carbon and biodiversity benefit of and surface litter to accumulate, providing a more 0 e TS .
nine per cent of the urban green space in the urban golf courses, parks and gardens, and to natural ecosystem for faunal biodiversity to find

nraatar Malhnirma araa Howaower  contingad infill

ualidtate their nradirtive ranacite

rafuna Ac enrh thora maw he nrastar hindivarcine
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Trees are:

— Critical habitat for bats,
birds, reptiles,
invertebrates......

— Provide connectivity at the
landscape scale

— Socially, culturally and
aesthetically important

— Long lived assets that are
expensive to replace




meunvirsityof | Retain tree hollows and dead

eys MELBOURNE wood

 Provide shelter and den sites
for ~ 300 spp. of Australian
vertebrates

« Lack of large trees in urban
areas

- relatively few hollows

* Range of hollow sizes required
to suit different body sizes
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Providing native flowering
patches & important food
plants:

 Many animals need e WL
specific types of plants ARV S EE=n @ |
to feed on: A TN

— Nectar, pollen, preferred
feed trees or flowers

— Important for birds, bats,
butterflies, bees
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Greater vegetation structure =
more biodiversity
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— Tee carries
— Side of bunkers
— Property boundaries
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* |n out of play,
unmanaged spaces

* No mow zones
* Prevent human access
* Native flowering plants

could be incorporated in
planting designs

« Dead wood and leaf
litter could be retained




Patches of low disturbance

pxleyes.com




Golf courses and small parks
provide greatest biodiversity @ o

ek A
o

* How vegetation is managed
Influences what animals
occur

=
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* |Increasing understorey
structure - increases animal
biodiversity

 Habitat restoration can occur
without compromising
recreational values
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