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| would like to begin by
acknowledging the Jagera
people and the Turrbal
people as the Traditional
Custodians of this region

| pay my respects their
Elders past and present

| extend that respect to
Aboriginal and Torres Strait
Islander peoples here today




2. Progress report: Sea spurge
biocontrol in Australia




1. Investment context
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conlsortium (Primary Industries (NSW National Parks
& Regional Development) and Wildlife Service)

Stage 3 Business Plan (June 2019 — July 2024)

Plan No. 1

Plan No. 2 Plan No. 3 Plan No. 4 Plan No. 5

» Hudson pear (NSW DPI) » Wandering trad (CSIRO) » Sea spurge (CSIRO) » Leaf cactus (NSW DPI) » African boxthorn (CSIRO)
» African lovegrass (NSW DPI) > Small-leaf privet (NSW DPI) > Sagittaria (AgVic) » African boxthorn (CSIRO) > Cabomba (CSIRO)

» Giant rat’s tail grass (QDAF) > Ox-eye daisy (NSW DPI) » Parrot’s feather (CSIRO) » Cabomba (CSIRO)

» African boxthorn (CSIRO) » Leafy elodea (CSIRO)
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AgriFutures Australia,
“Underpinning agricultural
productivity and biosecurity by
weed biological control”
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3. Sea spurge, Euphorbia paralias

* Amongst Australia’s most invasive coastal weeds,
specialised to foredune habitats

e Native to northern Africa and southern Europe

* Populations detected in 1920s-1930s in Western
Australia and South Australia, likely introduced
by seeds in ship ballast

* Rapid spread by dispersal of seed floating on
ocean currents, retaining viability for many years

* NSW incursions likely by seeds spread from
Tasmanian and Victoria (genetic data)
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4. Foliar blight fungal pathogen,
Venturia paralias

Isolated from diseased plants on Atlantic coastline of
western France (2009)

Demonstrated to be host-specific to sea spurge with no
risk to native Australian plant species (2019)

Conidia (asexual spore) readily disperse via wind or rain
splash under cool, humid conditions

Circular brown leaf and stem lesions, with girdling
disrupting the vascular system

Leaf
lesions

Stem
lesions
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4. Foliar blight fungal pathogen,
Venturia paralias

* Lab-based experiments have
revealed significant negative
effects of infection on sea spurge
plant growth

e Until now, no knowledge of effects
on sea spurge growth under field
conditions
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5. Biocontrol agent mass-rearing and release through
community partnerships

* Mass-rearing and delivery pipeline.

e 8 participating community groups and land
management agencies between December
2021 — May 2024

* Victoria: 128 sites

* Tasmania: 103 sites
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5. Biocontrol agent mass-rearing and release through

community partnerships

* Mass-rearing and delivery pipeline. _—

Add 50 ml

water to Tube

A

e 8 participating community groups and land | =2,

vigorously to

management agencies between December =

TWEENSO

2021 — May 2024 sy
* Victoria: 128 sites

* Tasmania: 103 sites

Tube A into Tube B

stones to Tube B

Tube A to form a well
and pour contents from
Tube B through cheese

cloth into Tube A

STEP 4:

Shake mixture in Tube B
vigorously to break up the
dried fungal culture and
let the mixture stand for

30-50 minutes

ace cheese cloth into Pour spore suspension
from Tube A into the

supplied spray bottle.
Fill spray bottle to top

Spray the prepared



5. Biocontrol agent mass-rearing and release through
community partnerships

* Mass-rearing and delivery pipeline.

e 8 participating community groups and land
management agencies between December
2021 — May 2024

* Victoria: 128 sites

* Tasmania: 103 sites
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5. Biocontrol agent mass-rearing and release through
community partnerships

* Mass-rearing and delivery pipeline.

e 8 participating community groups and land
management agencies between December
2021 — May 2024

* Victoria: 128 sites

* Tasmania: 103 sites

Post-release monitoring revealed the fungus
had established at 61 % of release sites
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6. Release, monitoring and evaluation at fixed plots
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Passive monitoring post release with
no experimental control

9 sites (3 Tas, 6 Vic)

3 x transects per sites, and 5 x 1m?
plots per transects

10 meter transect
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6. Release, monitoring and evaluation at fixed plots
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Passive monitoring post release with

no experimental control

9 sites (3 Tas, 6 Vic)

3 x transects per sites, and 5 x 1m?
plots per transects

Measures:

Disease incidence

Sea spurge foliage health-disease severity
metric

Sea spurge foliage cover
Sea spurge reproductive output
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* Incidence:

* % sea spurge plants per plot with
leaf and stem lesions

* Not a measure of severity of
infection or plant health

e Leaf lesions: Strong temporal
variation post-release

e Stem lesions: Steady increase over
time

Fungal pathogen detected at all 9 sites
during all monitoring event and now
deemed established
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7. Disease incidence

20
Percentage

of plants per

plot
10

Leaf lesions

{ oct 21

2022

Stem
lesions

T May 22 T Nov 22 T May 23 T Oct 23 T Apr 24

2023
Assessment period

2024
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* Severity: combined measure
of foliage health and disease
incidence (4-point score)

4. No signs of infection,
foliage healthy

3. Lesions present but no
decline in foliar and stem S¥/A
health

2. Lesions present and :
decline in foliar and stem
health

1. Lesions present and
death of leaves and
stem

17
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Foliar
health-
disease
incidence
metric

1.0

0.5

0.0

3. Disease severity metric

Low
disease
severity

High
disease
severity
T Oct 21 1 May 22 T Nov 22 T May ‘23 T Oct 23 T Apr 24
2022 2023 2024

Assessment period
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3. Disease severity metric

Low
3.5 disease
53 % decline in foliar 2.0 severity
health over time foliar 25
health- 20
disease
incidence 1.5 Hich
. }:4
metric 1.0 Generalised Linear Mixed Model disease
x*=46.5770, P < 0.0001 .
o severity
fot2r  fTmay2z  Inov2z [may23 focas | apros
0.0

2022 2023 2024
Assessment period
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9. Spread of the fungus

Victoria

(A) Shelly Beach,

(B) Bushrangers Bay,
(C) Oberon Bay,

(D) Whites Beach,
(E) Sand Island
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9. Spread of the fungus

Tasmania
(A) Bakers beach
(B) Low Head

Images prepared by Dr. Jon
Marsden-Smedley (SPRATS)

Data not yet
analysed

Bakers Beach
sea spurge biocontrol site

Initial establishment: October 2021
Biocontrol density: November 2022

Low - 0.10 ha

Mod - 0.29 ha

Base image: ListMap ESRI satelite; i
Grid: 100 m: Map datum: GDAS4/55.

Low Head
sea spurge biocontrol site

Initiad site: October 2021
Biocontrol density: Novomber 2022
Low - 0,10 ha
Mod - 0.05 ha
High - 0.02 ha

Base image: ListMap ESRI satelite; i
Gnd: 100 m: Map datum: GDAS4/55,
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* High degree of spatial and
temporal variability in sea
spurge foliage cover

No significant reduction in
sea spurge foliage cover
over time when averaged
across sites

Sea spurge
cover (%)
per plot

50

40

20

10

0

10. Sea spurge foliage cover

Generalised Linear Mixed Model
x%>=0.0023, P=0.9616
T Oct 21 T May 22 T Nov ‘22 T May ‘23 T Oct 23 T Apr 24

2022 2023 2024
Assessment period
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* Two key elements to understanding

variability:

* % change in sea spurge cover over time
(final compared with baseline cover)

e Associations with maximum disease severity

Sea spurge cover tended to decline
over time at sites with high disease
severity (values < 0) — but note
overlap of Cls with zero.

Areas with low disease severity
continued to experience significant
growth in sea spurge cover over
time (values > 0)

10. Sea spurge foliage cover

50

% Change in sea
spurge cover over 25
time

(Oct 21 vs Apr ‘24)
-25

-50

v

a

Generalised Linear Mixed Model

x> =5.4300, P = 0.0198

0 1

2

3

4

Foliar health-disease severity metric

High disease
severity

Low disease
severity



11. Summary of key outcomes

v’ Detection of the fungus at > 50 % of
community release sites

v’ Fungus established at all and
spreading at most CSIRO fixed
monitoring sites

v’ Foliar health and cover of sea spurge
decreased significantly over 2.5 years
in relation to disease severity

v’ Impacts are expected to accumulate
over several years with sustained
spread of the fungus

I: ‘A

Oberon Bay VIC, October 2021 April 2024
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11. Priority next steps

v’ Evaluate rates of spread and continued
monitoring of sea spurge populations

v’ Explore opportunities for integration of
biocontrol with other control methods and
management strategies

v’ Investigate drivers of spatial and temporal
variation in disease incidence/severity and
sea spurge populations

v’ Explore opportunities to support release of
the fungus in Sth Australia and Western s 1o
Australia



Thank you from Gavin,
Caroline et al., and
participating
community volunteers

Australia’s National Science Agency




Other interesting preliminary results
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10. Sea spurge reproductive output

* Metric of reproductive

output that combines a0
rower/fruit phenology Generalised Linear Mixed Model
o 140 x>=0.3353, P =0.5626
X % sea spurge cover)
120
: : Reproduction
* High degree of spatial etric 100
and temporal variability 20
in reproductive output (score x % sea
60
spurge cover)
* No significant reduction 40
in sea spurge 20
reproductive outcome toct2r  Imay2z  Tnov2z may2s foctas | apros
when averaged across g
sites. 2022 2023 2024

Assessment period
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