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What makes a beetle (Coleoptera)?

“The Creator would appear as endowed with a passion for stars, on the
one hand, and for beetles on the other, [... ] there are nearly 300,000%*
species of beetles known, [... ] compared with [...] 9,000 species of
birds and a little over 10,000 species of mammals. Beetles are more
numerous than the species of any other insect order. ..."”

(J.B.S. Haldane, What is Life — the Layman’s View of Nature p248)

* 1.5 million estimated 2



Why beetles?

Food Pyramid

Secondary Consumers
(Omnivores & Carnivores)

ke NN
Producers (Autotrophs): Make their own food

Source: maggiesscienceconnection



Including some ‘

Beetle diversity in the region local residents! /‘

‘ Source: bowerbird.org.au

Source:
padil.gov.au

Source:museum
victoria.com.au

Approx. 30,000 beetle species, 113 families in Australia 4



Farming landscapes Remnant patch focus

in conservation...
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. Farm paddocks
are heterogenous
across space & time

How can we better manage
the farmlands for both
biodiversity & food production?




Study sites

* 11 sites in NSW Lachlan catchment (200 km span)

* Prime mixed cropping-grazing land
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MethOdS: StUdy dQSlgn 4. Woody debris

(euc-based), 20m wide

3. Plantings <10 years,
30m wide

Restoration
plantings

Each sampling point:
I l%” Directional
1. Crop pitfall traps

Samiplinig point + drift fence Fallow

distance from

2. Fallow




Methods: Two sampling periods

* 440 traps opened for 2 weeks
* Spring (Oct 2014), Summer after harvest (Jan-Feb 2015)

Temporal changes of mid growth, full growth, harvested wheat crop




Methods: Field shots
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g \WVoody mulch
sourced from
Eucalyptus oil
plantation
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Woody debris application video
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The hard work was after fieldwork!
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Methods: Year-long lab work

* 11,360 individuals, 495 species, 53 families of beetles

Beejcle j Pinning & labelling
morphospecies specimens correctly
reference

. is time consuming!
collection




Part 1. Patterns of beetle diversity

(what, where, when)

Setting the scene:
* Beetle biodiversity & ecosystem services

* We don’t know how beetle diversity changes over
time and space

Research question:

How does farm land use & its change over time
affect beetle assemblages in remnant patch &
adjacent farm land use?
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Species composition (“what species”)

e Significantly different species between remnant
patch & farmlands, but ...

A third of species found in Large proportion of species
both remnants & farmlands occur in both crop & fallow

Remnant

vegetation Farmland

93 95

Crop (including
woody debris)

33
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Species richness (“how many species”)

Higher species richness
Decrease between in farmland than

spring & summer remnant patch
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Species richness: two predatory families

* Farmland > remnant patch

Carabidae Staphylinidae
~—== (ground beetle) (rove beetle) ASIERemdep e
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Abundance (“how many individuals”)

* Predators generally use fallow & planting during summer

Farmland
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Abundance

* Crop-fallow changes for a predatory carabid beetle family!
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Abundance

* More tenebrionid beetles in un-cropped or mulched farmlands

(detritivores)

Tenebrionidae

abundance
(darkling beetles)

Field bronze beetle
(Adelium brevicorne)

Pie-dish beetle
(Cillibus incisus)

S

Tenebrionidae abundance
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False wireworm
(Pterohelaeus sp.)

transect
B Crop
- Fallow
Planting
Woody debris
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Part 1. Conclusions

e Surprising result: higher diversity in farmlands

* Remnant woodland patches still important!

* Diverse landscape with mix of land-uses needed

* Fine woody debris improved detritivore abundance

Farm management matters
for ground-dwelling beetles!

Source: §
agric.wa.gov.au
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Part 2: Habitat edges & movement

Setting the scene
* Influence of habitat edges
* Definitions: Edge, ecotone, ecological boundary, field margin, etc.

“What's an edge?”

“Hard” edge ®
i.e. strong effects

21



Research questions

1. Explore beetle diversity across the edges between
woodlands & four different farmland types

2. Any changes over time?
3. Are beetles moving in certain directions?

22



Movement direction

* Specify direction at each trap point
* 3 possible classifications

i W .. A

1. To remnant
woodland patch

4mmmmm) 3. No directional preference



Results for trophic groups & common families

* Beetle responses to edges depend on farm type

*These responses often change over time, except
for herbivores

* Directional movement found!



Species richness (“how many species”)

Predator richness

Remnants < farmlands
Stable at edges over time
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Predator abundance (“how many individuals”)

* Including Carabidae family

* Note differences for each farmland type and over time

Predator abundance

Crop Fallow
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Predator movement

* Moving to edges from farms in summer except planting

* Woody debris and plantings used in summer
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Part 2: Conclusions

* Field edges as “beetle banks”
* Edge response patterns change depending on farm type & time
* Evidence of some groups moving across habitat edges

Living on the
edge or best of
both worlds?




Reasons to study insects:
Loads of interesting data...

* Plant-beetle relationships

* Beetle morphology
(body size & shape, flying ability, etc.)
* Future: Ants, spiders, beetle species-level info, etc..

(Failed) fluorescent
powder direct Ant story?
tracking trial...

(Failed) RFID
tag trial...

29
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Three conservation issues

Beetle (Coleoptera) |
diversity | The “hostile” | Restoration

farmland | plantings

* Insect knowledge gaps
* Biodiversity value of “hostile” farmlands?

« ‘“Are our restoration plantings effective?”
— Central Tablelands LLS’
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Methods: Vegetation

* Habitat characteristics (20 X 10m plots) '
* Plant species (five 1 x 1m quadrats)

‘ ST AR
] 1x1m plant quadrats,
| randomly placed
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D $ -~ Pitfall trap pair centred
I

Temperature logger button

D D \ 20x10m plot for

habitat surveys




Part 3: Plant-beetle associations

Research questions: Which plant attributes best
explain beetle assemblages?

Preliminary findings
* Plant composition significantly correlated with beetle composition

* Plant species richness & vegetation structure significantly affected beetle
species richness, abundance and composition

Mean plant species richness during spring, all sites
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Abundance of 2 species

TBC rove beetle (Staphylinidae) Ant-like beetle (Anthicidae)
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2)

3)

4)

5)

6)

Edge effects are variable & difficult to describe!

-~ ™

“hard edge”

neg.influence

pos.influence

mutual influence

"ecotone”

“no edge” or
“very soft edge”

Riac & Sjsk 2004

Edge = distance effects!

Preferred Negative = Preferred Positive
habitat effect habitat? =T~  effect
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i i i it B i e’
\
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Strong to
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effects
Preferred Neutral
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Predicted
edge response
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Detritivore abundance

* Edge effects weaken: crop > fallow > planting (spring)

* Time effects dependent on farm type

Crop

Fallow

40+ "

30

20—

-
o
1

o
1

[YTERPRY 7 T

Planting

Detritivore abundance
N
o

W
o
1

20

10—

1 1
-200m -20m

1
20m

| | |
200m -200m -20m
Distance

T T
20m  200m

— Spring

=-=- Summer

Source: bowerbird.org.au




Detritivore movement

* Spring spillover from all farm types

* Mixed farm-specific movements in summer
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Communications

Landholder update newsletters

2. AES conference poster

3. YLAD biodiversity field day

4. Sutton soils field day

5. Young high school field day

6. ESA & UNE RRR conferences; others?

we resume
past harvest

From plantings to the paddock:

Are ground-dwelling beetles and beneficial arthropods
moving through fragmented agricultural landscapes?

The Research

Milons of dollars are spent anncally an habitat

restoration and corfidot establishment, yet their
hinges on 1s about the

ecology of suitable species into restored habitats. It is

unclear how plantings affect the movemen: of deetie and

bereficial arthropod species through attributes such &

Fabat structure, mictockmate, and olant assemblage®

| will explore how simple modifications to the matrix,
such as fallowing peddocks or temporarily adding

Study Design

Hypathevn: the extent of movemaent fram » remnant
waodland patch into the surrounding matrix will depend an
the degree of contrast between the two habitats & terms of
vegetation and managemant intensity,

* Stes i miced-cropping ares of NSW Lachlan Kwver Catchment

* Tranwas & > four m
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