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Habitat Management Plan for the CLLMM region
Executive Summary (for Volumes 1 & 2)

Introduction

The Coorong, Lower Lakes and Murray Mouth (CLLMM) region is a challenging area in which to
plan and implement on-ground works for a number of reasons. In addition to the well known
complex water management issues that impact the area, the peripheral wetland and terrestrial
habitats of the site are themselves subjected to a wide range of land use and human impacts,
after more than 150 years of European settlement.

These threatening processes are diverse and in many cases heavily entrenched, and often
overwhelm land management staff looking for clear direction to guide their local works
programs. Put simply, there will never be the resources available required to adequately address
all known threatening processes to biodiversity in heavily impacted areas like the CLLMM region.
With this in mind, a suite of individual weed and pest plans, of equal priority, recommending
actions that are beyond the capacity of land managers to implement (as has often been the
case in the past), was not the approach adopted for this assignment.

Instead, the novel approach and body of work summarised in these two Volumes is the
culmination of over 12 months spent undertaking three parallel but inter-related investigations,
that attempt to ‘untangle’ some of the complexity we face, by asking ourselves the following
simple question: “given that we cannot do everything, where should we work on pest and weed
management in the CLLMM region, and why?”

The document is arranged into two Volumes:

Volume 1: Provides a detailed explanation of the three complimentary prioritisation
approaches (Sections B, C and D) enabling the reader to understand the
logic of how the full suite of species, sites and management units
considered across the CLLMM region were determined and narrowed
down to the short-lists then recommended for action.

Volume 2: Explains how the lists of species, sites and management units
recommended for action, were further refined through ground-truthing
and additional prioritisation workshops (Sections E, F and G), to formulate
the detailed action plans that follow. A range of supplementary materials
for CLLMM managers and on-ground works staff are also provided in
Section H that may assist with the implementation phase of this project.

An up-front warning however to participants in this process: you must be prepared for your ‘pet’
invasive species, site or patch of habitat to be submitted to an objective assessment that has no
favourites. Our goal in developing this tool was simply to recommend works that provided the
highest biodiversity benefit per unit of investment, and critically, that would have a high
probability of long-term success (and being maintained) beyond the 5 year investment currently
available to the CLLMM project.

Volume 1 Methods

A multi-dimensional prioritisation approach was developed by the authors for this project, to
address pest and weed management issues in the CLLMM region, and may also be of particular
interest to those wishing to apply the flexible logic of this novel prioritisation process in other
locations.

The three inter-dependant and complimentary planning methods, of which the first two were
based heavily on existing methodologies, were:

Section B: A single-species approach to determining pest and weed species
feasible for region-wide control, by adapting a widely adopted process of
weed and pest risk assessment developed by Biosecurity SA staff in PIRSA
and the former DWLBC;



Executive Summary

Section C: A biodiversity asset approach to determining specific, area based,
environmental assets in the CLLMM region worthy of broader based pest
and weed management. This component relied on a process adapted
from the Environmental Weed Management Action Tool (EWeedMAT), a
landscape prioritisation model previously developed by South East
Conservation Programs staff, DENR; and,

Section D: An assessment of key invasion sites (KIS), which are areas where threats
(particularly weeds) are clustered, and often associated with frequent
present or historic human use. Data layers representing these sites were
created and the outputs of the Section C process used to determine
priority KIS for detailed action planning.

Volume 1 Results

Section B: Seventeen weeds and four animal pests were assessed in the Lower Lakes
region, whilst in the Coorong region, 21 weeds and eight animal pests
were investigated. Of these assessed species, three weeds and none of
the animal pests were considered as a priority for the Lower Lakes region,
whilst seven weeds and one animal pest species were priorities for control
in the Coorong region.

Additionally, Red Deer was earmarked for Action Plan development as it
has a limited distribution in a part of site that straddles the Coorong and
Lower Lakes regions. Further, a combined list of alert species was
compiled in recognition of the fact that a wide array of additional
species, currently not recorded in the CLLMM region, also pose a
significant potential threat (should they be detected) to the values of
Ramsar site.

Section C: Twelve management units (or clusters of similar units) were short-listed in
each region for the development of detailed Action Plans. The
identification of these priority management units (or clusters) seeks to
achieve the greatest return on investment, by focussing concurrently on
multiple threats to core biodiversity assets.

Section D: Two KIS in management units away from towns (quarries) were identified
for  further investigation and ground-truthing to  evaluate
recommendations for on-ground works in the Lower Lakes, whilst 63 were
considered to be from high to very high priority in the Coorong region,
based on their presence within high priority management units.

Volume 2 Summary

Volume 2 takes the most highly ranked species, sites and management units recommended for
action in Sections B, C and D as a result of the planning process described in Volume 1, and
further refines the data associated with them.

Firstly, in the case of management units, the prioritised lists are checked through a ground-
truthing process to (a) verify the key threat information that underpins the site ranking, and (b)
inform the development of detailed management strategies to address threats based on the
most recent information available.

Secondly, additional prioritisation workshops were required to formulate the content of detailed
Action Plans that follow for all three categories. This is one of the most critical steps in the process
to ensure that (a) the priority issue or asset can be effectively managed at the scale
recommended and (b) to ensure that all management recommendations can be justified on
the basis that the works are feasible and able to be maintained in the long-term, well beyond
the initial 5 year investment period of the CLLMM project.
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The specific Action Plans produced as a result of the 3 approaches are as follows:

Section E: 11 actions plans produced as per the table below.

Management category Lower Lakes Coorong

Alert (1) Alert Species

Eradicate from region - -

(5) Boneseed
(6) Coastal Tea-tree

(7) Dolichos Pea

(2) Athel Pine (8) Pines (Aleppo Pine, Athel Pine,
Contain spread (3) Boneseed Tamarisk)
(4) Prickly Pear (9) Spiny Rush

(10) Feral Goat

Other

(11) Red Deer

Section F: 24 actions plans produced as per the table below.

Lower Lakes

(1) Unit 37, Tolderol

Coorong

(13) Bird Island

(2) Unit 42, Salt Lagoon Islands

(14) Cattles (Cattle & Lady Clare)

(3) Unit 34, Ewe and Long Islands

(15) End of CNP (inland)

(4) Unit 9, Goose, Goat and Rat Islands

(16) Kartoo Scrub

(5) Unit 33, Mud Islands

(17) Northern YHP

(6) Unit 35, Mundoo Island

(18) Parnka islands (Rabbit, Bull & North Parnka)

(7) Unit 18, Mosquito Point

(19) Pelican Point to Long Point

(8) Unit 23, Low Point

(20) Pelicans (North Pelican, Seagull & Teal)

(9) Unit 16, Vercoe’s property

(21) Potters Scrub

(10) Unit 13, Reedy Point

(22) Stony wells (Stony Well, Round & Long)

(11) Unit 37, Waltowa Swamp

(23) Wild dogs (Wild Dog, Snipe & 2 unnamed)

(12) Unit 3, Laffin Point

(24) Wyndgate

Section G: 5 actions plans produced as per the table below, with 5 additional Action
Plans (shaded pink) integrated within Section F management unit Action

Plans.

Lower Lakes Coorong

(1) KIS in townships

(3) Past & Present Developments

(2) KIS away from towns

(4) Access tracks

(5) Campsites

Specific Coorong KIS

within Section F Action Plans

(15) End of CNP (inland)

(16) Kartoo Scrub

(17) Northern YHP

(19) Pelican Point to Long Point

(21) Potters Scrub

(24) Wyndgate
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Volume 2 concludes with Section H, a weed and pest management resource reference for
project managers and deliverers working on the CLLMM project.

Conclusion

The growing number of recognised threatening processes to environmental values, and limited
resources available to address them, are responsible for driving a demand for new ways to plan
and prioritise on-ground works. Novel, systematic and objective approaches are therefore
required in biodiversity management of the landscape to prioritise management actions for
invasive species.

The integrated approach outlined in these documents provides the CLLMM project team with a
clear basis for on-ground delivery of pest and weed management works as the project moves
from planning to implementation.

It is also anticipated that the spatially flexible methodology outlined (particularly in Volume 1),
will be of interest to site managers of other key biodiversity assets in Australia facing a complex
suite of threatening processes, and where there is current uncertainty in determining the best
management approach required to address them.



SECTION E: Single-species action
plans

summary

Introduction

Section B in the first volume of the CLLMM Habitat Management Plan describes the single-
species component of the multi-dimensional assessment of landscape pest and weed priorities
across the Coorong and Lower Lakes region.

From this assessment, 11 species were identified and shortlisted, and form the basis of the Action
Planning exercise described here in Section E.

It is at this point that the process deliberately drills down to the ‘site scale’ for prescribing
management actions. In doing so, it addresses a key criticism levelled at many regional weed
and pest management plans developed in the past, which have often been too generic to
inform localised, site specific on-ground works.

Methods

A number of activities were necessary to develop single-species specific action plans.

Information was attained through compilation of data relevant to each component, using
ground-truthing (that built on knowledge gained through the Early Works project), GIS database
interrogation and further liaison with key stakeholders. Specifically, for the single-species
component, distribution and extent surveying was used to supplement existing information.

The final stage involved evaluation of this compiled information (in consultation with the project’s
Technical Working Group) to develop specific on-ground management actions for each of
single-species. Our goal in this respect was simply to recommend works that provided the highest
biodiversity benefit per unit of investment, and critically, that would have a high probability of
long-term success (and being maintained) beyond the 5 year investment currently available
through the CLLMM project.

Results

Management categories, actions and on-ground activities are identified and discussed for each
invasive species considered in this process, and are listed over the following pages, numbered
according to the order presented in Table E-1.

Table E-1 Summary of priority weed and pest species from the Lower Lakes and Coorong regions into
management categories following risk assessment (action plan number in brackets).

Management

Lower Lakes Coorong
category

Alert (1) Alert Species

Eradicate from region - -

(5) Boneseed
(6) Coastal Tea-tree

(7) Dolichos Pea

(2) Athel Pine (8) Pines (Aleppo Pine, Athel
Contain spread (3) Boneseed Pine, Tamarisk)
(4) Prickly Pear (9) Spiny Rush

(10) Feral Goat

Other (11) Red Deer







SECTION F: Biodiversity assets action
plans

summary

Introduction

Section C in the first volume of the CLLMM Habitat Management Plan describes the biodiversity
asset component of the multi-dimensional assessment of landscape pest and weed priorities
across the Coorong and Lower Lakes region.

From this assessment, 24 biodiversity asset management units were identified and shortlisted, and
form the basis of the Action Planning exercise described here in Section F.

It is at this point that the process deliberately drills down to the ‘site scale’ for prescribing
management actions. In doing so, it addresses a key criticism levelled at many regional weed
and pest management plans developed in the past, which have often been too generic to
inform localised, site specific on-ground works.

Methods

A number of activities were necessary to develop biodiversity asset action plans.

Information was attained through compilation of data relevant to each component, using
ground-truthing (that built on knowledge gained through the Early Works project), GIS database
interrogation, and further liaison with key stakeholders.

A vitally important component at this stage is the checking of site conditions through ground-
truthing, remembering that the process outlined in Volume 1 (by necessity given the size of the
CLLMM site) is driven entirely by existing information brought to the process from participants
and from databases. Hence, a field investigation of the smaller number of short-listed sites is able
to (a) verify the key threat information that underpins the site ranking, and (b) inform the
development of detailled management strategies to address threats based on the most recent
information available. Relevant information collected includes the location of key conservation
priorities and the presence and nature of infestations (extent & confidence of estimate) of weed
and pest species (short-listed and other) impacting these key areas.

Secondly, additional prioritisation workshops (with the project’s Technical Working Group) were
required to formulate the content of detailed Action Plans for each shortlisted management
unit. This is one of the most critical steps in the process to ensure that (a) the priority issue or asset
can be effectively managed at the scale recommended and (b) to ensure that all
management recommendations can be justified on the basis that the works are feasible and
able to be maintained in the long-term, well beyond the initial 5 year investment period of the
CLLMM project.



Results

Management categories, actions and on-ground activities are identified and presented in an
Action Plan for each priority management unit (or cluster) considered in this process, and are
found over the following pages, numbered according to the order presented in Table F-1

Table F-1 Summary of priority management units (or clusters) following biodiversity assets assessment
(action plan number in brackets).

Lower Lakes (for KIS see section G)

Coorong (red box = also includes KIS)

(1) Unit 37, Tolderol

(13) Bird Island

(2) Unit 42, Salt Lagoon Islands

(14) Cattles (Cattle & Lady Clare)

(3) Unit 34, Ewe and Long Islands

(15) End of CNP (inland)

(4) Unit 9, Goose, Goat and Rat Islands

(16) Kartoo Scrub

(5) Unit 33, Mud Islands

(17) Northern YHP

(6) Unit 35, Mundoo Island

(18) Parnka islands (Rabbit, Bull & North
Parnka)

(7) Unit 18, Mosquito Point

(19) Pelican Point to Long Point

(8) Unit 23, Low Point

(20) Pelicans (North Pelican, Seagull & Teal)

(9) Unit 16, Vercoe’s property

(21) Potters Scrub

(10) Unit 13, Reedy Point

(22) Stony wells (Stony Well, Round & Long)

(11) Unit 37, Waltowa Swamp

(23) wild dogs (Wild Dog, Snipe & 2 unnamed)

(12) Unit 3, Laffin Point

(24) Wyndgate







SECTION G: Key invasion site action
plans

summary

Introduction

Section D in the first volume of the CLLMM Habitat Management Plan describes the key invasion
site component of the multi-dimensional assessment of landscape pest and weed priorities
across the Coorong and Lower Lakes region.

From this assessment, 65 key invasion sites were identified were identified and shortlisted (2 in the
Lower Lakes and 63 in the Coorong), and form the basis of the Action Planning exercise
described here in Section F.

It is at this point that the process deliberately drills down to the ‘site scale’ for prescribing
management actions. In doing so, it addresses a key criticism levelled at many regional weed
and pest management plans developed in the past, which have often been too generic to
inform localised, site specific on-ground works.

Methods

A number of activities were necessary to develop key invasion site plans.

Information was attained through compilation of data relevant to each component, using
ground-truthing (that built on knowledge gained through the Early Works project), GIS database
interrogation, and further liaison with key stakeholders.

For the key invasion sites, it involved documenting the presence and nature of infestations
(extent & confidence of estimate) associated with the key invasion sites identified. For the
Coorong region, where the vast majority of priority KIS were situated, this process was not
necessary for coastal shack KiS’s as this information has previously been recently documented in
Bartley (2010).

Secondly, additional prioritisation workshops (with the project’s Technical Working Group) were
required to formulate the content of detailed Action Plans for each shortlisted KIS. This is one of
the most critical steps in the process to ensure that (a) the priority issue or asset can be
effectively managed at the scale recommended and (b) to ensure that all management
recommendations can be justified on the basis that the works are feasible and able to be
maintained in the long-term, well beyond the initial 5 year investment period of the CLLMM
project.

Results

The Action Plans in this section complement the Single-species Assessment and Biodiversity Asset
Assessment processes, together providing a more holistic approach to invasive species
management in the region. KIS in the Lower Lakes are concentrated in units associated with
townships, whilst they are more widely spread in the management units of the Coorong, being
more closely related to the long history of recreational use of the area.

Lower Lakes

The two short-listed KIS in the Lower Lakes were the only two identified not associated with
townships.

At face value, further assessment of these KIS was warranted given the Units they are found in
have the highest Biodiversity Asset Priority Index (BAPI) scores among management units around
the Lower Lakes that contain KIS. Suggested components of the management plan for KIS in
Units 32 and 20 should be composed of ‘Monitoring’, ‘Control Actions’ and ‘Community
Engagement & Awareness’. A brief management action table for the KIS in Units 32 and 20 is
shown in Table G-1.



Table G-1: Management action table for KIS found in Units 32 and 20
Management objective: | - To locate, identify and control shortlisted invasive species in
the Lower Lakes (refer to WRA in Section 4.0) that exist within KIS

- To monitor and control occurrence of ‘Alert Species’ within KIS
- To monitor and control other weed species in the KIS that may
threaten biodiversity assets of Units 32 and 20

Management Units included: Type of Key Invasion Sites
Unit 32 Quarry

Unit 20 Quarry

Components: Site Actions:

Detailed survey of KIS to locate and map any

occurrence of weed species included in the shortlist for
Monitoring the Lower Lakes as well as any initial outbreak of ‘Alert

Species’

Conduct regular site visit to KIS (2x/year)

Control infestation of shortlisted weed species as well as

Control actions any initial outbreak of ‘Alert Species’ if found existing
within KIS.
Engage landowner / land manager regarding exiting
Community education and threats in KIS
awareness Provide IWM and IPM as well as best control practice

information to landowner / land manager

The subsequent ground-truthing exercise for these sites clearly highlighted that they were not
currently posing a risk to biodiversity, as these quarries had not operated for 2-3 decades and
did not have invasive species outbreaks associated with their previous use. However, other more
ubiquitous weeds were present at these sites.

Given the current status of these sites, it was deemed more appropriate to prepare a generic
Action Plan to cover KIS in remote areas (rather than individual site-based Action Plans) to alert
the CLLMM project to the potential management issues associated with them in the future,
based on the management objectives outlined in Table G-1.

In addition to the two former quarry sites in more remote areas, the remainder of KIS were all
associated with the several townships present on the Lake shoreline. Given the significant social
aspect to the presence of KIS, and the interest of communities around the Lower Lakes in the
health of the Ramsar site, an additional generic Action Plan was developed to account for the
range of KIS associated with townships, highlighting some strategies that can be implemented
to lessen their impact.

Management components for these KIS will mostly fall under ‘Monitoring’ and ‘Community
Engagement & Awareness’ with the aim of strengthening institutional partnerships in managing
invasive species. On-ground control activities for weeds and animal pests will be very limited on
these sites since the BAPI scores are low for these units (see Table 8.2 in Volume 1) and
management of these units are complex and difficult due to the high number of stakeholders
involved. Control of invasive species will only be implemented if priority weeds and ‘Alert
Species’ (see Chapter 4, Volume 1) have been identified in these KIS. A brief management
action table for these KIS is shown in Table G-2.

Table G-2: Management action table for KIS found in Units associated with townships

Management objective: - To locate, identify and control priority weeds (Athel
Pine, Boneseed and Prickly Pear) in the Lower Lakes that
exist within KIS

- To monitor and control occurrence of ‘Alert Species’

within KIS
Management Units included: Type of Key Invasion Sites
Unit 8 Quarry
Unit 6 Quarry
Unit 14 Oval, Caravan Park, Boat ramp, Quarry
Unit 22 Cemetery, Quarry
Unit 28 Cemetery

Unit 27 Oval, Boat ramp, Quarry



Unit 7 Caravan Park, Cemetery, Boat ramp, Quarry

Unit 2 Oval, Caravan Park, Golf course, Boat ramp

Unit 41 Oval, Caravan Park, Golf course, Swimming amenities,
Rubbish dump, Boat ramp

Components: Site Actions:

Detailed survey of KIS to locate and map any
occurrence of Athel Pine, Boneseed, Prickly Pear and
any initial outbreak of ‘Alert Species’

Conduct regular site visit to KIS (2x/year)

Control infestation of Athel Pine, Boneseed, Prickly Pear
Control actions and ‘Alert Species’ if found existing within KIS (refer to
species action plan for best control options).

Engage landowner and other institutional partners such
as local councils and NRM board regarding exiting
threats in KIS

Provide continuous feedback to Ilandowner and
institutional partners regarding results of regular site visit.

Monitoring

Community education and
awareness

Coorong

In the Coorong, 63 KIS were identified across 5 priority management units. Rather than produce
separate Action Plans for these KIS, the Biodiversity Asset Action Plans for these units have been
modified to accommodate actions for KIS, and are included in Section F (shaded pink in Table
G-3).

In addition, all KIS in the Coorong were classified according to 3 broad categories. Again, similar
to the Lower Lakes, these high visitation sites pose significant management challenges to land
managers in the CLLMM region, particularly as the remaining 78 sites are distributed widely in
other management units. In this way KIS in the Coorong have a very different pattern of
distribution to those around the Lower Lakes.

Overview

The first 5 generic KIS presented in Table G-3 cover the categories discussed (2 Lower Lakes & 3
Coorong), recognising that many of these occur in management units of lower biodiversity
importance. Community engagement programs in the CLLMM region should particularly take
these plans into account, where recommended actions have a strong community focus.

The inclusion of KIS in this planning process, and increasing awareness of the particular
management challenges they pose, is a positive step towards taking a more comprehensive
view of invasive species management in the CLLMM region.

Table G-3 Summary of priority KIS in Lower Lakes and Coorong region (action plan number in brackets).
Note: site specific KIS for Coorong priority management units are in biodiversity assets action plans in
Section F — shaded pink.

Lower Lakes Coorong

(1) KIS in townships (3) Past & Present Developments

(2) KIS away from towns (4) Access tracks

(5) Campsites

Specific Coorong KIS

within Section F Action Plans

(15) End of CNP (inland)

(16) Kartoo Scrub

(17) Northern YHP

(19) Pelican Point to Long Point

(21) Potters Scrub

(24) Wyndgate







SECTION H: General guidelines

1. Introduction

The Biodiversity Asset Assessment Approach (Section C) resulted in the prioritisation of
management units in the Lower Lakes and Coorong regions based on the conservation
values and threats at each site. This Section provides the ‘General Guidelines’ managers may
require, as reference material, in undertaking the implementation of Action Plans provided
earlier in Volume 2.

This Section also provides detailed description of each management component, description
of weeds and best control options.

2. Guiding principles in the management of invasive species in the CLLMM
region

The Weed and Animal Pest Risk Assessment guidelines (Virtue, 2008; Williams, 2010) provided
specific management principles (or actions) for each management category for the
shortlisted weeds and pests in the Coorong, Lower Lakes and Murray Mouth region (refer to
section B). These principles served as the main guide in the development of specific action
plans for the weed and animal pest management within each unit (Table H-1).

3. Components of site management action plan

A range of actions have been identified to manage invasive species in prioritised units in the
CLLMM region. These actions are divided into monitoring, control actions, community
education & awareness and assessment & research components that will be incorporated
into an adaptive management approach (Table H-2).



Management
Categories
Management
Actions

Target
invasive
species

No action

Lower Lakes

Protect sites

1) Surveillance and
mapping to locate all
infested areas in
prioritised units

2) Control of
infestations in close
proximity to key
sites/assets, aiming for
a significant
reduction in weed
density

3) Limits on
movement and sale
of species within
management area
4) Must not allow to
spread from
cultivated plants (if
grown) in close
proximity to key
sites/assets

5) Monitor change in
current distribution
within and in close
proximity to key
sites/assets

Lower lakes

Weeds: Water
Dropwort
Animal pests:
none
Coorong
Weeds: none
Animal pests:
Rusa Deer

Weeds: Aleppo pine,
Swamp Oak, Tamarisk
Animal pests: Red
Deer

Coorong

Weeds: Pyp Grass,
Western Coast
Wattle, Caltrop,
Olive, Apple of
Sodom, Mrytle-leaf
Milkwort, Cypress
Pine, Khaki Weed,
Radiata Pine,
Stinkwort

Animal pests: none

Table H-1. Lists of management principles / actions and respective invasive species.

Protect sites and
manage weed
1) Surveillance and
mapping to locate all
infested areas
2) Control of infestations in
close proximity to key
sites/assets, aiming for a
significant reduction in
weed density
3) Limits on movement and
sale of species within
management area
4) Must not allow to spread
from cultivated plants (if
grown) in close proximity to
key sites/assets
5) Monitor change in
current distribution within
and in close proximity to
key sites/assets
6) Research and develop
integrated weed
management (IWM) and
integrated pest
management (IPM)
packages for the species,
including herbicides
(weeds) and biological
control where feasible
7) Promote IWM packages
to landholders
8) Monitor decrease in
weed impacts with
improved management
9) Ensure adequate
resourcing to manage the
weed /pest animal species
Lower lakes
Weeds: Golden Wreath
Wattle, Spiny Rush
Animal pests: none
Coorong
Weeds: none
Animal pests: Red fox, Feral
cat, European rabbit, Red
& Fallow Deer

Manage weed /

animal pest
1) Research and
develop integrated
weed / pest
management (IWM /
IPM) packages for the
species, including
herbicides (weeds),
cultural (pest animals),
chemical (pest
animals) and
biological control
(weeds and pest
animals) where
feasible
2) Promote IWM / IPM
packages to
landholders
3) Monitor decrease in
weed / pest animal
impacts with
improved
management
4) Ensure adequate
resourcing to manage
the weed /pest
animal species

Lower lakes

Weeds: Phalaris, Tall
Wheat Grass, Pyp
Grass, Western Coast
Wattle, Perennial
Veldt Grass, African
Boxthorn, Bridal
Creeper

Animal pests: Red fox,
Feral cat and
European rabbit
Coorong

Weeds: Bridal
Creeper, African
Boxthorn, Golden
Wreath Wattle
Animal pests:

Manage sites

1) Promote general IWM /
IPM principles to
landholders, including the
range of control
technique, maintaining
competitive
vegetation/crops/pastures,
hygiene and property
management plans.

2) Broaden focus beyond
weeds to all threatening
processes

Lower lakes

Weeds: African Lovegrass
Animal pests: none
Coorong

Weeds: none

Animal pests: European
Hare

Contain spread

Destroy infestation

1) Surveillance and
mapping to locate
all infested properties
2) Control of all
infestations, aiming
for a significant
reduction in weed
density

3) Prevention of entry
to management
area and movement
and sale within

4) Must not allow to
spread from
cultivated plants (if
grown)

5) Monitor change in
current distribution

Lower lakes
Weeds: Athel Pine,
Boneseed, Prickly
Pear

Animal pests: none
Coorong

Weeds: Athel Pine,
Dolichos Pea,
Tamarisk, Aleppo
Pine, Spiny Rush
Animal pests: Feral
Goat

1) Detailed
surveillance and
mapping to locate
all infestations

2) Destruction of all
infestations, aiming
for local eradication
at feasible sites

3) Prevention of entry
to management
area and movement
and sale within

4) Must not grow

5) Monitor progress
towards reduction

Lower lakes
Weeds: none
Animal pests: none
Coorong

Weeds: Boneseed,
Coastal Tea-tree
Animal pests: none

Eradicate

1) Detailed
surveillance and
mapping to locate
all infestations

2) Destruction of all
infestations
including
seedbanks

3) Prevention of
entry to
management area
and movement and
sale within

4) Must not grow
and all cultivated
plants to be
removed

5) Monitor progress
towards eradication

Lower lakes
Weeds: none
Animal pests: none
Coorong

Weeds: none
Animal pests: none

Alert

1) Prevention of
entry to
management
area

2) Ongoing
surveillance for
incursions of the
species (e.g.
nursery
inspections)

3) Training and
awareness
activities for the
community to
enable early
detection



Components
Monitoring

Control actions

Community  education

awareness

Assessment & research

and

Table H-2. Components of the site management plan and summary actions for the Coorong, Lower Lakes and Murray Mouth

Guiding Principles
Detailed surveilance and mapping to
locate all infestations

Surveillance and mapping to locate all
infested areas

Monitor change in current distribution within
and in close proximity to key sites/assets

Monitor progress towards reduction /
eradication
Destruction of all infestations including

seedbanks

Destruction of all infestations, aiming for
local eradication at feasible sites

Control of all infestations, aiming for a
significant reduction in weed density
Prevention of entry to priority units and
movement and sale within

Must not allow to spread from cultivated
plants (if grown)

Must not grow

Must not grow and all cultivated plants to
be removed

Limits on movement and sale of species
within priority units

Promote IWM / IPM packages to
landholders

Training and awareness activities for the
community to enable early detection

Ensure adequate resourcing to manage the
weed /pest animal species

Research and develop integrated weed
management (IWM) packages for the
species, including herbicides (weeds) and
biological control where feasible

Monitor decrease in weed impacts with
improved management

Broaden focus beyond weeds to all

threatening processes

Recommended Site Actions
Detailed survey to locate & map all infestations
in the region including new infestations.

Detailed survey to locate & map all infestations
in priority units including new infestations.
Detailed survey to locate & map infestations
adjacent to priority units

Set up photopoints in areas (within and adjacent
to priority units) of known infestation.

Conduct regular site visit to ascertain success of
control activities

Implement control actions for all identified
infestations within the region and priority units
(refer to individual “Site Action Plans”

Implement control actions for all identified
infestations in areas adjacent to priority units

Engage landowner identified of having used
known weeds as planting materials with an aim
of increasing awareness of landowners

Engage nursery owners to be aware of not
selling identified weeds

Distribute to adjacent landowners brochure and
materials about IWM / IPM

Conduct weed identification training among
community members through Lakes Hub

Encourage volunteerism for
management in priority
community events.

invasive species
units by hosting

Continuously conduct research on best practice
methods in controlling invasive species

Write information brochure if needed (e.g. Spiny
Rush)

Set up plots to record weed regrowth and native
vegetation recruitment

Gather data for weeds before and after control.

Conduct monitoring assessment on the impact
of inundation to Spiny Rush

Establish an experimental plot for Kikuyu and
Paspalum to ascertain best control methods
Conduct a survey of the extent of population of
threatened flora species and assess the
possibility of fencing

Conduct assessment of other existing threats to
the site

Management Objectives

To locate and map occurrence of invasive
species

To provide means of assessing success of
management actions.
To provide means of assessing success of
management actions.

To control infestation of shortlisted weeds and
therefore protect the conservation value of
priority units

To increase awareness of private landholders
regarding invasive species and their
responsibilities

To increase awareness of nursery owners
regarding invasive species and their
responsibilities

To increase capability of private landowners
regarding effective management of invasive
species

To increase community awareness regarding
the importance of priority units and the threat
of invasive species

To have an up to date best practice method
of control and to provide relevant information
to private landowners

To provide means of assessing success of
management actions.

To gather information if Spiny Rush is killed by
water inundation
To ascertain best control techniques

To protect state
fencing

rated flora species with

To mitigate other threats in specific priority
units

Management Units
Lower Lakes: Entire region for priority
invasive species
Coorong:
Lower Lakes: All priority units
Coorong: All priority units
Lower Lakes: Units 3, 23, 37
Coorong: All priority units

Lower Lakes: All priority units
Coorong: All priority units
Lower Lakes: All priority units
Coorong: All priority units

Lower Lakes: All priority units
Coorong: All priority units

Lower lakes: Units 3, 23, 37
Coorong: All priority units
Lower lakes: Units 37, 35 13, 16, 18, 9

Coorong: none

Lower Lakes: All nurseries around LL
Coorong: All nurseries around Coorong

Lower Lakes: All priority units

Coorong: All priority units

Lower Lakes: One event in Milang and
Meningie

Coorong: none

Lower Lakes: Unit 17

Coorong: none

Lower Lakes: N/A
Coorong: N/A
Lower Lakes: N/A
Coorong: N/A
Lower lakes: Unit 17
Coorong: none

Lower lakes: Units 17
Coorong:

Lower Lakes: Unit 20
Coorong: none

Lower Lakes: Unit 17
Coorong: none

Lower Lakes: Unit 23, 37
Coorong: Unit 21

Lower Lakes: To be assessed later on the
implementation phase
Coorong: To be assessed later on the
implementation phase



3.1. Monitoring

The monitoring strategy to be implemented as part of the site action plan for priority units
relies on guiding principles of:

(a) detailed surveillance and mapping to locate all infestations;

(b) surveillance and mapping to locate all infested areas;

(c) monitoring change in current distribution (of weeds) within and in close proximity to
priority units; and,

(d) monitor progress towards reduction / eradication.

The objective of monitoring is to gather data / information so that success of
management actions can be measured. Collected data / information will be the basis for
the annual review so that overall management strategy will be adaptive.

3.1.1. Preliminary Survey

Preliminary surveys for priority units have been conducted to verify the presence of short-
listed weeds identified during the Biodiversity Asset Assessment Approach and other weeds
that may exist in each unit. Preliminary maps were produced from these initial surveys, which
show the location of weeds identified as threat to the conservation values (refer to Site Action
Plans).

3.1.2. Detailed survey of the region

Detailed survey of the region is recommended with an aim of locating and mapping
occurrence of weeds belonging to the ‘Eradicate’, ‘Destroy Infestations’, ‘Contain spread’
management categories. GPS reference in the form of a waypoint or polygon should be
collected so that targeted control can be done.

3.1.3. Detailed survey of priority units

A more detailed survey should be conducted to know the full extent of shortlisted weeds’
and other weeds’ distribution in priority units.

In priority units, it is highly recommended that perimeter and access tracks of priority units
should be surveyed for weed incursion points. Ideally, more thorough surveys using transects
placed throughout the unit should be conducted, if time and manpower permits. The surveys
should consist of a combination of slow driving and walking. Any priority weeds species
located should be mapped and recorded using a hand held GPS. Individual weed species
located were recorded as ‘point data’, whereby a single GPS waypoint and quantity of
species will be logged in a proforma log sheet (Appendix H-1). Areas containing infestations
of weeds will be recorded as ‘polygon data’, which involved walking the boundary of the
infestation and recording GPS waypoints. The weed infestation was then given a percentage

cover score based on the graphic in Figure H-1 (Bayley 2001).

Detailed maps based from the surveys will be produced for an effective targeted control
of significant weeds in each unit. Evidence of animal pest infestations (e.g. scats, rabbit
warren) should also be noted during the survey.

3.1.4. Survey of adjacent properties

Properties adjacent to priority units should be surveyed to locate potential source of weeds
that can cause reinvasion of priority units. Surveys should also be done along tracks and
roads leading to the unit.



Figure H-1. Distribution of ground cover to assist in determining percentage cover
(source: Bayley 2001).

3.1.5. Set up of photopoints

Photopoints in known infestation of weeds should be established to have a visual record of
weed density through time. Photographs of areas infested with a particular weed of concern
should be taken across time with the same setting of camera, height from the ground and
distance from the infestation. The time series photographs can be compared to assess the
effectiveness of the management actions.

3.1.6. Conduct regular site visit

Visit to the priority sites should be conducted regularly to assess the success of control
actions on weeds belonging to the ‘Destroy Infestation’ and ‘Eradicate’ categories.
Regrowth and recruit of the weeds should be particularly noted as well as immediately
controlled on-site by hand pulling of young plants or through chemical application.



3.2. Control actions

The control strategy for weeds in priority units should follow the following general

guidelines:

In large infestation, tackle isolated and outlying plants first.

The direction of control should be from the least weed infested bush towards weed-
dominated areas.

If control cannot cover an entire infestation in a single day, fruiting plants should be
targeted first (if possible).

Weed hygiene should be conducted before moving to another unit or site (e.g.
machinery, equipment and clothing inspection and cleaning)

3.2.1. Management options for shortlisted weeds in priority units

Not all of the shortlisted weeds for the Lower Lakes and the Coorong have been

encountered in the priority sites. The Table below provides the lists of shortlisted species found
in priority units and the best control options for each of the weed as well as references for
more detailed descriptions of each species. Some of the control techniques for weeds are
shown in Appendix H-2.



Shortlisted weeds found in CLLMM priority sites and the recommended control options
Status under CLLMM WRA

Weeds Species

Western Coast
Wattle

Golden Wreath
Wattle

Bridal Creeper

Swamp Oak

African
Lovegrass
Perennial Veldt
Grass

Pyp Grass

Spiny Rush

African Boxthorn

Phalaris spp,
Phalaris

Aleppo Pine

Athel pine

Tamarisk

Tall Wheat Grass

Lower lakes
Manage

Weed

Protect Sites

and Manage
Weed

Manage

Weed

Protect Site

Manage Sites
Manage weed
Manage
Weed

Protect  Sites
and Manage
Weed

Manage weed

Manage
Weed

Protect Sites

Contain
Spread

Protect Site

Manage

Coorong
Protect  Sites
and Manage
Weed

Manage

Weed

Manage

Weed
N/A

N/A

Manage
Weed

Protect Site

Contain
Spread

Manage weed
N/A

Contain
Spread
Contain

Spread

Contain
Spread

N/A

Management options

Mechanical and
chemical control

Mechanical and
chemical control

Mechanical, biological
and chemical control
Mechanical and
chemical control

Mechanical and
chemical control
Mechanical and
chemical control

Mechanical and
chemical control
Mechanical and
chemical control

Mechanical and
chemical control
Mechanical and
chemical control

Mechanical and
chemical control
Mechanical and
chemical control

Mechanical and
chemical control

Mechanical and

Best Option

Preferred control technique
Cut swab

Cut swab and foliar spray using
glyphosate

Spot spray

Apply 250 ml Access® in 15 L of
diesel to basal 50 cm of trunk
(basal bark), or drill and fill with
50% glyphosate in mature
plants.

foliar spray using Glyphosate

foliar spray using Glyphosate

Spot spray

Spot spray

chemical control by basal
spray

Control not recommended for
the Lower Lakes priority units

Cut-swab

Cut-swab using Garlon™ 600
Herbicide (triclopyr 600 g/l) in a
1L to 30L diesel dilution
Cut-swab using Garlon™ 600
Herbicide (triclopyr 600 g/l) in a
1L to 30L diesel dilution

Spot spray

Timing of control
August to November

Information
unavailable
August to October

May to August

Jan to April; Sept to
Dec
April to Oct

Information
unavailable
November to July

June to Nov

June to Dec.

All year round

March to May; Sept.
to Nov.

March to May; Sept.
to Nov.

Information

Reference for detailed
description of species
Research availability of
fact sheet or develop
new one.

Research availability of
fact sheet or develop
new one.

Bridal Creeper
(Appendix H-3)
Research availability of
fact sheet or develop
new one.

WONS

Weed Identification
Notes (Appendix H-4)
Perennial Veldt Grass
Fact Sheet (Appendix H-
5)

Harrington et al.
(Appendix H-6)
Spiny Rush Fact Sheet
(Appendix H-7)

1998

Weed Identification
Notes (Appendix H-8)
Research availability of
fact sheet or develop
new one.

Weed Identification
Notes (Appendix H-9)
Weed Management
Guide (Appendices H-
10 and H-11)

Tamarix species
(Appendix H-11)

Tall Wheatgrass Fact






3.2.2. Management of other weeds

The need for control actions for other weeds observed during preliminary surveys will be
assessed per site and are indicated in the separate site action plans for each site. Some of
the weed species that are not included in the shortlist but assessed to pose a threat to
particular priority units are given below.

Weeds
Species

Mirror Bush

Feral Olives

Buckthorn

False caper

Onion weed

Willows

Coastal Tea-

tree

Kikuyu

Paspalum

White
Weeping
Broom

Lucerne Tree

Horehound

Management Units

Lower
lakes

Unit 3

Unit 13

Unit 13

Unit 9

Unit 9

Unit 9

Unit 23

Unit 17

Unit 17

N/A

N/A

N/A

Coorong

N/A

N/A

Unit 16

N/A

N/A

N/A

Unit 21

N/A

N/A

Unit 24

Unit 24

Unit 24

Management
options

Chemical and
mechanical

Chemical and
mechanical

Chemical and
mechanical

Chemical,
mechanical
and grazing

Chemical,
mechanical
and grazing

Chemical and

mechanical

Chemical and
mechanical

Best Option
Preferred Timing  of
control control
technique
Cut swab Information

unavailable
Cut swab Feb to Nov
Spot Spray Information
unavailable
Spot spray Information
followed by unavailable
revegetation
Spot spray Information
followed by unavailable
revegetation
Drill and fill All year
round
Spot spray Nov to July
and/or Cut-
swab

Establish an experimental plot to ascertain
best control methods

Chemical and
mechanical

Chemical and
mechanical

Chemical and
mechanical

Spot Spray

Cut swab

Spot Spray

Information
unavailable

March to
Oct
Information

unavailable

Reference for
detailed
description of
species

Weed
Identification
(Appendix H-13)
Weed
Identification
Notes (Appendix
H-14)

Research
availability of fact
sheet or develop
new one

Research
availability of fact
sheet or develop
new one

Research
availability of fact
sheet or develop
new one

Weed
Management
Guide (Appendix
H-15)

Research
availability of fact
sheet or develop
new one

Research
availability of fact
sheet or develop
new one

Research
availability of fact
sheet or develop
new one

Weed
Management
Guide (Appendix
H-17)

Research
availability of fact
sheet or develop
new one

Weed fact sheet
(Appendix H-18)



3.2.3. Management options for animal pests

Likewise, the need for control of animal pests will be assessed per site and are indicated in
the separate site action plans for each site. Below are some of the lists of animal pests
earmarked for control in some priority management units.

Weeds Management Units Management Best Option Reference for
Species Lower Coorong  options Preferred Timing of detailed
lakes control control description of
technique species
European Units 3, 9, Units 17 Baiting and Baiting Autumn Appendix H-19
Red Fox 23, 33, 34, Shooting and Spring
42
Feral Cats Units 3, 9, N/A Trapping and Trapping Autumn Appendix H-20
23, 33, 34, Shooting and and Spring
42 Shooting
European Units 3, 9, Units 18, Baiting, shooting, Baiting and February to WA Dep’t. of
Rabbit 23,33,34, 20,23 warren destruction  warren April Agriculture
42 and biological destruction Farmnotes
control (Appendix H-
21)
Red Deer Units 33, Unit24 Shooting Shooting February to SAMDB NRM
34,35 October Board Deer
Policy
October 2007
Brown Units 33, Units 18 Baiting and Baiting and February to Appendix H-22
Hare 34 Shooting shooting April

3.3. Community education and awareness

The engagement of individuals and communities for environmental sustainability initiatives
has been claimed to be one of international public policy priority (Miller & Buys 2008). An
effective community engagement is also suggested to contribute to a greater conservation

success (Kainer et al.

2009). The understanding of the

importance of community

engagement and education will be the main driver towards the effective management of
priority units. The principles guiding this management component provided five strategies
that will ensure that the community and landowners are empowered in managing invasive
species within and outside of priority units.

a) Engage landowner identified of having used known weeds as planting materials

Survey of priority units and adjacent properties should be conducted to determine if

exotic plants have been used in some of the plantings (e.g. shelterbelts) of landowners. If
such non-native plants were used, landowners should be engaged with an aim of raising
awareness of the danger of such plants becoming weed. Plants belonging to ‘Eradicate’
category that have been used as planting materials should be destroyed. Control of
planted weeds that became escapees should also be conducted.
b) Engage nursery owners to be aware of not selling identified weeds

Nurseries near in the CLLMM region will be surveyed to ensure that plant species that
can potentially become a weed are not sold and that nursery operators are aware of the
dangers weeds pose to the Ramsar site. Information brochures regarding weeds will be
distributed to nurseries.
c) Distribute to adjacent landowners brochure and materials about IWM / IPM

Existing brochures and information from the SAMDB NRM Board regarding Integrated
Weed Management (IWM) and Integrated Pest Management (IPM) will be mailed and
discussed with adjacent landowners.
d) Conduct weed identification training among community members through Lakes Hub

Weed Identification and Weed Hygiene trainings are recommended. These should be

conducted twice a year (one for the Milang Hub and one for the Meningie Hub).




e) Encourage volunteerism for invasive species management in priority units by hosting
community events

Funding for invasive species management in priority units is ensured under the CLLMM
Project for the next five years. However, volunteerism should be encouraged to ensure
continuation of management actions beyond the life span of the project. Community
empowerment and sense of ownership can be developed by conducting community
events such as ‘Spot the Weed’ and revegetation in priority units.

3.4. Assessment and research

The aim of this component is to gather new information on the best practice in managing
invasive species so that effective control is undertaken. In addition, research is highlighted so
that new data is gathered to gauge the success of management and feed into an adaptive
management that will guide future actions. Site actions recommended under this
component are:

Continuously conduct research on best practice methods in controlling invasive species

If the best control options for a particular weed species is lacking (Kikuyu and Water
Couch), then experimental trial should be conducted. The experimental plots are
recommended to be set-up in Tolderol Game Reserve in Unit 17 since this is being
managed by NPWSA. The number and sizes of quadrats (or transects) will be determined
later so that appropriate qualitative analyses can be applied.
Write information brochure if needed

Information brochure for most of the weeds and pests are in existence and can be
requested from either SAMDB NRM Board or Biosecurity SA. If such material is lacking for a
specific weed, then information brochure should be developed.
Set up plots to record weed regrowth and native vegetation recruitment

Monitoring plots will be established in infestation areas so that quantitative data can be
gathered regarding weed density, death and regrowth as well as native plant
recruitment. Monitoring plots will provide the necessary technique to measure success or
failure of management actions. This action is recommended in sites with heavy infestation
of shortlisted weeds. In the Lower lakes, this could be done with Spiny Rush, Kikuyu (Unit 17,
Water Couch (Unit 17) infestations as well as African Boxthorn infestation in Unit 42.
Gather density and cover data for weeds before and after control

Gathering information prior to implementation of any management actions will provide
a way for a ‘before’ and ‘after’ comparison. This action is recommended for
implementation in Units 17 and 42
Conduct assessment of other existing threats to the site

Priority sites that contain weed under the ‘Manage Sites’ category should be assessed
for the presence of other threatening process that may exist in the site. This should be
noted and appropriate action to mitigate the threat should be given.
Conduct monitoring assessment on the impact of inundation to Spiny Rush

The notion that Spiny Rush die when completely submerged under water is anecdotal
at best. A monitoring protocol using transect lines along the different gradient of water
depth towards Lake Alexandrina is recommended. This simple field monitoring and
assessment will provide data that will ascertain the effect of water inundation to the
survival rate of Spiny Rush. This action is recommended to be implemented in Unit 20.
Though this unit is not a priority unit, the information gathered will answer some of the
knowledge gap regarding Spiny Rush ecology.
Establish an experimental plot for Kikuyu and Paspalum to ascertain best control methods

Kikuyu and Paspalum are some of the most invasive species in the Lower Lakes region.
These weeds smother native vegetation and cover all available space up to the Lakes’
edge. However, there is lack of information as to how best to control these weeds. An
experimental trial is recommended in Unit 17 to ascertain the best method of control. This
action is recommended for implementation in Unit 17.
Conduct a survey of the extent of population of threatened flora species and assess the
possibility of fencing

Integral to the conservation value of some priority units in the Lower Lakes are the
sighting and identification of state rated flora species (units 23 and 37). To protect these
rated flora species from grazing, the possibility of fencing their population should be




explored. A survey is recommended to determine the extent of the population of rated
flora species and the possibility of fencing them should be explored.

4. Adaptive management

The management of invasive species in each unit will follow an adaptive management
principles composed of ‘Plan’, ‘Do’, ‘Monitor’ and ‘Review’ stages (see figure below). An
annual review has been incorporated in the workplan. Data gathered during monitoring
will be reviewed and appropriate adjustment in the control of weeds and animal pests will
be implemented after each review period in the five year workplan.

5. Workplan

The following is the recommended workplan for the implementation of management actions.



The five-year workplan for invasive management in the CLLMM region. The workplan is divided into monitoring (M), control (C), community education (CE) and assessment & research (AR) components.

. . First year Succeeding Years
Component Management action Actions y g
M[J|J|A M[{A|M|J|J[A|S|O|N|D
Surveillance and mapping to locate all infested areas within priority Detailed survey to locate & map all infestations in the unit including
units new infestations.
Surveillance and mapping to locate infestation in adjacent Detailed survey to locate & map infestations adjacent to priority
Monitoring properties units

Monitor change in current distribution (weed) within and in close
proximity to Unit 17

Conduct regular site visit to ascertain success of control activities

Set up photopoints in areas (within and adjacent to priority units) of
known infestation.

Control Actions

Control of all infestations, aiming for a significant reduction in weed
density

Implement control actions for all identified infestations within
priority units*

Prevention of entry to priority units and movement and sale within

Implement control actions for all identified infestations in areas
adjacent to identified unit (negotiate with landholders)*

Community
education &
awareness

Must not allow to spread from cultivated plants (if grown)

Engage landowner identified of having used known weeds as
planting materials

Limits on movement and sale of species within priority units

Engage nursery owners to be aware of not selling identified weeds

Promote IWM / IPM packages to landholders

Distribute to adjacent landowners brochure and materials about
IWM / IPM

Training and awareness activities for the community to enable early
detection

Conduct weed identification training among community members

Ensure adequate resourcing to manage the weed /pest animal
species

Encourage volunteerism for invasive species management in Unit
17 by hosting community events.

Assessment &
research

Administration

Research and develop integrated weed management (IWM)
packages for the species, including herbicides (weeds) and
biological control where feasible

Continuously conduct research on best practice methods in
controlling invasive species

Write information brochure if needed

Monitor change in current distribution (weed) or abundance (pest)
within and in close proximity to priority units

Set up plots to record weed regrowth and native vegetation
recruitment (Units 17 and 42)

Gather data for weeds before and after control (Units 17 and 42)

Implement research experiment on how best to control Spiny Rush
(Unit 20)

Establish an experimental plot for Kikuyu, and Paspalum to
ascertain best control methods (Unit 17)

Conduct a survey of the extent of population of threatened flora
species and assess the possibility of fencing (Units 23 and 37)

Annual Review

Shaded months and years indicate that activities under these schedules may change subject to annual review of gathered information

*Control actions activities are earmarked for the entire year as weed species differ in their optimum time for control. Refer to Site Action Plans and Species Action Plans for timing of control

MJ|J|lA

MA MJ|J|A S| O N| D

First Year

Succeeding Years
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Appendix H-1. Proforma log sheet for locating weed species in a unit

Map
Ref No.

Weed Species

Common name

Cover density

quantity

Survey notes

LAT

LON




Appendix H-2. Methods of weed control

There are a variety of weed control methods that can be utilised to effectively control different weed
species. Weed control methods include cutting and swabbing, drilling/ frilling and filling, stem scraping,
spot spraying, hand pulling, hand digging (grubbing) and slashing. The way to carry out each method
effectively and safely is detailed below:

Cut and Swab

Cut off all stems as low as possible using a chainsaw or pruning saw, secateurs or long-handled
loppers. The cut must be horizontal so that the herbicide rests on the cut area while being

absorbed, rather than running down the side of the stem.

Stumps will be left in the ground so as to not disturb the soil
and to help retain the soil in place i.e. reduce the likelihood
of soil erosion.

Remove all stems from the stump, so that no active (or
green) branches/shoots remain, no matter how small they
are.

Liberally swab all cut surfaces immediately with the herbicide

mixture. This must be done preferably within half a minute,

Image: sydneyweeds.org.au

or immediately if possible. The cut surface cannot be

allowed to dry out, otherwise the herbicide will be much less effective. Use a paintbrush, swabber
or squeeze bottle (laboratory) to apply the herbicide mixture. Add a dye to the herbicide mixture
that will help indicate where swabbing has already been done.

The tissues that take up and move the poison are immediately under the bark layer, so
concentrate on applying the poison around the outer rim of the stump.

Follow up work may be required. If the stumps resprout (which can be common with some
species) cut and swab or spray the new regrowth with the herbicide.

The most effective time of the year to cut and swab plants is when they are actively growing,

which varies between species.

Drill /frill and fill (stump injection)

This method is useful for large and medium sized trees and shrubs that are too large to cut down
and have a large stump or lignotuber. This method avoids soil disturbance, preserves habitat
value and gradually allows extra light to lower strata as the tree dies.

This method can be used in conjunction with the cut and swab method to get a higher dose of
herbicide into the plant, and to get a more thorough application of herbicide.

The same herbicide mix used for cut and swab can be used for can be used for stump injection.
This method used in conjunction with cut and swab should provide a much better kill rate when
compared to the cut and swab method by itself.

Drill a steeply angled hole into the plant's cambium layer (where sap flows just beneath the bark
layer) with a cordless drill, using a 10mm drill bit.

The holes should be as close to the base of the plant as possible, and it is essential for the hole
to be steeply angled into the cambium otherwise the herbicide will not be absorbed into the sap

flow.



Stem scrape

Alternatively a small axe or hammer and chisel can be used to ‘frill’ the bark to expose the
cambium layer. The frills should be made in a downwards fashion such that the herbicide will rest
in the bottom of the frill and be absorbed by the cambium layer of the plant.

Immediately after the hole has been drilled / the bark frilled, it should be filled with herbicide.
Syringes (without the needle) or squeeze hottles can be used to administer the herbicide into the
hole.

Holes are drilled every 2.5-5cm until the base of the plant has been circled.

Follow up work may be required. If the plant resprouts (likelihood varies between species), the

process will need to be repeated.

This technique is used when the stem is too small to be
frilled with an axe / chisel, yet large enough to be scraped
without cutting right through and is especially useful if the
plant has aerial tubers that will drop and germinate if the
plant is physically disturbed.

Create a 15cm scrape along the stem of the plant, as

close to the roots as possible and apply herbicide within
Image: sydneyweeds.org.au

30 seconds to the exposed cambium layer.

Do not disturb the plant until it is dead.

Spraying

The most effective time of the year to spray is when the plant is actively growing.

Look for native plants and cover with plastic bags or sheeting while spraying. If there are too
many native plants amongst the weeds then this method should not be used.

Always read the label on the herbicide container, follow the instructions and wear protective
clothing. Dilute the mixture as recommended. Add a dye to the herbicide mixture that will help to
indicate where spraying has already been done.

If spraying near creeks or other water bodies, do not spray herbicide in or near the water,
because it can have a negative effect on aquatic fauna such as frogs. In such cases using a
herbicide with a frog-friendly surfactant (eg Roundup Biactive or Weedmaster Duo) is more
desirable because it has less of an impact on the aquatic fauna. It is preferable to use other more
accurate methods such as cutting and swabbing along creeklines.

Be aware that some chemicals such as metsulfuron methyl and triclopyr are residual in the
soil for up to six weeks, and is absorbed by roots and bulbs; therefore it should not be
used in areas with native orchids, lilies and other susceptible ground flora during the
active growing season. It should also not be used near watercourses

Surfactants can also be used when spraying plants such as Bridal Creeper which have a waxy
leaf surface. A surfactant (e.g. Pulse Penetrant) can be added to the herbicide mix which will
increase the uptake of the poison through the waxy leaf surface. Surfactants should not be used
on or near plants growing in water as they are suspected of affecting frogs.



Where weeds have narrow vertical leaves, spraying might result in herbicide running off or drifting
onto non-target plants. In this situation, wipe on the herbicide mixture with a weed wand, sponge
or wick applicator.

To increase the effectiveness of the herbicide whilst spraying large tussocks of grass, the grass

can be slashed and then left to re-grow for several weeks. The regrowth can then be sprayed.

Hand pulling and hand digging (grubbing)

Hand pulling of smaller plants is easiest in the wetter months of the year when the soil is soft and

the seedlings are much easier to pull out.

Seedlings: take hold of the plant at ground level and pull. If
you pull at any point higher on the stem it may break and
the plant will then require swabbing with herbicide.

Small woody plants with extensive root systems: expose
the surface roots of the plant and cut lateral roots as close
as possible to the main stem. Gently remove the lateral
roots by pulling them back towards the main plant. Loosen
the tap root by moving it back and forth then remove using
a trowel, grub-axe or, mattock and replace soil and muich
For species that have a bulb, a screw driver can be used to
gently lift the bulb out of the ground. Check the
surrounding soil for bulbs and remove, bag (with a clod of
soil if necessary) and dispose of off-site.

For soft leafy species that have a large root system or tap

roots a trowel or knife can be used to gently cut around the

plant so that it can be lifted out of the ground. This technique is called crowning
If possible place both feet or fingers on either side of the plant when pulling out. This helps to

keep the soil in place and avoids unnecessary disturbance of the soil.

Slashing

This technique is useful for preventing seed set or encouraging new growth which can be
sprayed. As many annual weed species only produce seed well above ground level, slashing
stops them producing seed, eventually eliminating them. Slashing does not control prostrate
weeds.

Slashing should be done in the growing season shortly before seed-set.

Follow-up slashing will be required in subsequent control seasons.

Spore Water/Rust application (For Bridal Creeper)
Requirements

Bridal Creeper Leaves Well Rusted.
Rainwater.
Container to wash off rust in to (fish bin or similar).

60-litre garbage bags.



e Clean spray unit with circulation.

e Sieve (Imm mesh) to remove rubbish.

Method for 200 litre Spray Unit (Adjust quantities for amount of spray required)

e Collect rusted leaves 4.5 — 5 Kg (2 x 60 litre garbage bags full).

e Remove filters from spray unit & fill with 200 litres rainwater.

e Wash rust off leaves (using spray unit) into suitable container. (Small quantities can be dunked in
a container of water and agitated by hand.)

e Place washed off leaves in to another garbage bag.

e Pour contents of the wash off container in to the spray unit, sieving any rubbish out at same time.

e You are now ready to spray.

e Washed off leaf in garbage bag can be used as a bouquet. We found that leaf stored in the
garbage bag created humid conditions that reactivated the rust. (We will trial a second wash off of
this leaf in 2004).

Spraying

e Asthere is only one plant (BRIDAL CREEPER) spore water affects you can spray under most
conditions, except if the wind is too strong. We have sprayed in light rain and had good results.

e Spray to runoff. Start at the top of the plant and work down.

e (Also have had good results where we could not safely access Bridal Creeper growing on steep
slopes above a beach. The area was misted from above. Good results were achieved with rust

establishing 20 — 30 metres down the slopes).

Quantities (adjust quantities for amount of spray required)

e 4-6Kkg (2 x 60 litre garbage bags full) / 200 litres rainwater.

e 100 - 150 grams / 5 litres rainwater was successful at early trial site.

o

Cautions

e Recommend only rainwater. Mains water appears to reduce the results, as our worst site was
60% rainwater 40% mains. (Chlorine?). We have not tried dam / bore water.

e Do not over collect from any site. Always leave plenty of rust in area of collection.

e Wear gloves when collecting leaf.

e Wear dust mask if at all susceptible to respiratory ailments.

e Wear safety vests especially if working on roadsides.

e Use collected leaf ASAP. Do not hold longer than 24 hours.
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AFRICAN LOVEGRASS ¢

Govemment
of South ausiraia

African kessgrass, Eragrosts corvula, 5 @ perennal fussock gress, inroduced from souineen Africs oz @ pastune
shan B compalis vary aifed by with cihe goeses, ancusds and perecniale, and cn fam demsn puss standa
gacluding olner apecien. Becouss of (13 high soed production, Righ gesminabon rate and the dmouky of
crnirolling ¢ by herbicdes or managemen] prachces, il is impoeiant lo kssp Afrces lovsgrass of dean propeties
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Recognition
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BIOLOGY AND CONTROL OF PYPGHASS
K.C. HARRINGTON!, L M. HODDER? and H.A. OUTRED?

Hnstitute of Nafural Resources and *Instivite of Malecular Riosciences,
Movisey University, Private Bag F1-223, Palmerston North

ARSTRALCT

Pypgrass { Ehrharia villesa) 8 an invasive rhizomaiows grags wosd
which iz smathering the native dune fom st Turaking Heach, near
Wanganui, A deep chizome systemn, sunken stomaty, ineralled leaves
and & myyeosr izal association coniribuwie o the aggressive natare of tis
weed in the dune commamity. A field trin] showed that halexyfop wrill
suceesslully control pypgrass; successive applications give best resulis,
Several other monocotyledons from the dune community wers showmn
in a pot trial to be unaffected by haloxytop, Stedies of pypgrass biology
sugpest that, alibough vepetative spread is aggressive, catablishiment
from seedlings is poor. Eradication should be an achievable goal
Keywords: pyperass, haloxviop, mycorrhiza, weed seeds, vepetative
apread.

INTRODUCTION

Pypgrags ( Efwharta villesa), a perennial hizomatons grass species nafive to South
Africa, was intresduced to Turakinn Beach, 16 km south of Wanganui, m the early
1ais 1o evaluate s ability o stabilise sand dunes. Although pypgrass bas never been
used in Mew Zealand for sand stabilisation, there is now a dense infestation of the
species  the Kotiala Domain reserve of Tureking Beach and scattered mfestetions
aleo exist theough the nearby Santoft Forest. [ pasts of the reserve, pyporass s
growing so nggressively that all ofher species have been excluded. If hos long stems
which allaw the plan o grow up over surrounding vepelation, ofien bea height of 2
m of meone. As the Department of Conscrvation is frving fo prescrve the native dune
flora in this reserve (Ravine 1992), erndication is necessary. Turakina Beach appears
L e the only place in Mew Lealand wiere pyperass is established at prosen and,
biecause if appears capable of caesing major weed problems, immediate eradication
may he prodent.

blicroscopic examinations of Turakinag Besch specimens of pypgrass by Hodder
{1557 bave confirmned that plants are the same as those described by Ellis (1987,
Pypgrass isa O3 plant, sa does nat have the physiolegical advaniages of U4 plants with
reapect to effleient uae of water. Howewver, it has sunken stomata over—anched with foar
cuticular flanges, The leaves are im=rolled, leaving only the adaxial surface, which has
wiery lew aloomata, exposed 1o sun and wind. This arrangement of tee stomata wd
lepves would be expected fo reduce logs of water from the leaf and thos be of selective
advanimge in o dry eovironment.

Field observations om the distribution and spread of pypgrass were made at
Turaking Beach. Herbicide experiments were conducted both ni Turaking Beach and
Massey University. Haloxylop was chosen for herbicude expernmments because a
gelective, mranslocated chemical was required fo ensure good control of hizomes
while causing minimal damage to non=target native vegetation in the reserve,

METHONS AND MATERIALS
Study of vegetative spread
To determine the rate of vegeidative spread, six 20 m long perosaneant line transects
each 4 m apart were marked out on the edge of the pypgrass infestation in the Kotinin
Deomain, Bach lime transect passed lrom a wone of very dense pypgrass oul Lo an area

Prac., $lar WE Plant Protection Corgll T998: 255259
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totally devoid ofpypamss. In Cotaber | 9494 and October 1995, plant species compasition
and plant density were recorded every 3 m along each lite transect within a 1 of
Ak,

Mﬂl‘ﬂ!r‘l’lﬂﬂnl of weed hiology

Farther informstion on the biology of pypgrass was obtained from a series of
measurements and observations, Seed production was estimated over three sepamte
seasons {1993/94 10 1995/96) by collecting seedeheads from randomly selected 1 o
quadrats, and counts were made of reproductive tillers, femile florets per seed-hicad
und the momber of vinhle seeds, Observations were made on the appearance of
seedlings ai ihe sies throughout 1994 and 19%5. The presesce of myeorrhizal
pazociations was investigated both for pypgrass and other nearby plant species using
light micrascopy and the steinmg technigque descnibed by Phillips and [ayman {19703,
Percentage infection was determined by recording presence or absence of mycorrhizal
material in a grid, with 600 chservafions per species (Hodder 1957),
Herbicide Deld trial

A field trial was conducted on well-established pypprass stands in the Saptoft
Farest, Haloxyfope=sthoxy=ethyl ester ((iallant) was applied to plots (4.3 m by 4.0m)
using & LPG=powered precision boom sprayer at 200 kFa and a water rate of 320
litresha, with spraying oil (Uptake) added at 10 mllitre of spray mixture, Six
treatmends invalved application of 1.0 kg'ha of haloxyfop, with time of application
cithed in Febwsary, April, Juise, Augast, Cetober of Deeember 1995, depending on the
trentmens. Anather two treatments involved tera split applicnticns of halexyfop in
April and Detober 1995, ane at 0.5 kp'ha lor sach application and the other at 1.0 kg
ha ench time. All frestments were compared against an unirested control, and were
replicated five times using a mndomised block design, with each black being lacated
an o different site within Santofl Fosest, Distanee between blocks vared from 0 m
(adjncent blocks) to 1 km

The effect of each treatrment on pypgrnes was asessed at Zemonthly miervals after
cach application by counting the number of new tilless within randomly placed
quadrats. Differences betwesn treatments were analyvesd uging the Student=Newmnn=
Eeuls multzple range Lest,
Herbicide par trial

Flonts of club mesh (feoleply rodosg), flax (Phormivm femey), marmm grass
[ Ammoghila arenaria) and pingao (Desmochosa spiralis) were established m B &
planier bags by transplanting fisld-established specimens, A commencial hark-based
potting mixture was used for the flax and pingao, and beach sand fertilised by slowe
release fertiliser (Oamocote) Tor the other two species. They were kept owdoors at
Passey University and watered twice daily by an overbead watering system. Plants
were ransplanied info the bags then lell for 2 months Go fully establish before being
gprayed on 19 February 1996, Haloxyfop at 0.5 and 1.0 kp'ha was applied aging a
laboratory pendulum sprayer aperating at 200/ kPa and delivering 256 litres'haof spmy
solution {with odl added as Doz Use herbdedde Geld rial). An unirealed control was used
for comparison within a completsly randomised design with five replicates. Plants
were scored for phytotoxicity 2 moaths after application, with sach plant being
allocated & score between U {dead) and 10 {totally healtly). Resalis were analysed as
for the herbicide fizld frinl,

RESULTS AND DISCUSSION

Study of vegetative spread

The pesition of te sulermos] pyperass plant along each lne ransect had teoved
berween 4.1 mand 9.0 m (average of 7.0 m} from the main clump of pypgrass over the
L 2=month period, which equates to an avernge rate of later] spread of 58 cm per
ot

The average tiller density in the dense arcas was 10%m*® in October 1994 and
1 72/m’ tn October 1995, Although these densities were low companed with figures for
perennial rvegrass exceeding 7000 tillers/m? in grazed swards (Matthew 1996), the
PyPaErass communities were rank m=grazed swands on very drought=prone sand dunes
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with exch tiller often exceeding | min length. The effects of competition were obvioaos,
with lesa than half the number of plant species present ai high pypgrass densities than
af lower densities, However fsofepils nodore, Mewlewbeokla complera, Galivm
aparine, Soncher oleracewy, 8, ayper, fypocheeris radiceto and Lacieca virosa were
among the epecics found growing ai all densitics of pyperass. Several of these apecics
are anmeals which presumahbly die as compedition for water increases in summer.
Cservations on weed biology

The deep thizeme gystem of pyperass should help with competition for water,
allowing aocess o water from deep below the soil surface. A further ndapiation of the
wisderpround organs which azsiats with competition on sand dunes is the presesce of
raycarhizal nssaciations (Crawley 1593 ). Measurements showeed that pypgrass had s
higher level of myocorrhizal infection than most of the other species tested with which
it gompetes at Turaking Beach (Table 1), Only flax had similar levels of infection.

TABLE 1@ Percentage myeorrhizal infeclion feund in the rosls of some dune
plants af Turakina Beach,

Carnmon Marme Batanical Mame Percentage infection
cheh sedge Tolepis nandona S0
flax Fhormiuim lenax T3
tree lupin Luplias arboreus TR
MATTIUT FTisS Aramaphila arenaria TR
pingao Diezmoschoens spivalis 4210
PYPErass Ehrharia villesa KRG
spanifex Spimifex hirsurue 370
LS50 0.05 222

Although pypgrass has cffective vepetative reproduction and competes well on
sand dunes, it appears less effective at producing seeds and seedlings, At no time during
wisis to the sites at Turaking Beach were seodlings of pypgrass observed. All new
plants were the result of vegetative spread by thizames. Many florets produced no
seeds, and ofen there would be less than one viakle seed produced per seed hesdl. Seed
production was very low at the Kotiata Domain site, varving from 8 to 27 seeds'nd,
Praduction was higher in Santoft Forest, with the highest production mensured at 276
seeds’'m”, Highest seed production occurred where pypgrass plants were growing next
o troee lupin boshes, suggesting nitrogen may be limiting aced production ¢lsewhere.
Poor seed procuction and the lack of seedlings observed m the field sugpesis
eradication of the species oway be possible If existing established plants cam be klled
Herhicide ficld irial

Haloxyfop caused most pyperass foliage to become mecrotic, with thas effect
pecurring most sapidly in spring and saamn, moee slowly in summer and glowesrn in
winter {Haodder 1997), Likewise, the 0.5 kg'hn rate cansed nslower rate of foliar kil
Lham the 1.0 kg'ha rate, but a sioilar level of aboveaground damage was eveniually
cauaed by both rares,

Heowever, with a rhizomatous perennial weed like pypgrass, control of the
wisderground organs 13 more insporant ten foliar necrosis. Twe months afles applying
reatrenis, the number of new fillers emerging from plots was low (Table 23, with no
significant differences between any treatments (F=0.05), Despite this, there were
alwavs some new tillers being produced, signifyving that a complete kill was never
ohinined,

Kegrowih 4 months after application suggested that applications made in late
winier and spring were nof a3 effective ag those made i late summer of sutumn { Table
X, Best control was obtained when haloxyfop was applied at 1.0 kg'ha both in ansamn
and then again kit spring to kill off the comtuwed teprowth of recovering rldzomes.

€1 505 Mew Twalens! Flen! Profictinn Socvely (foc | wes AZ008 0 Fafir 10 A0 Swase A7o08 s of ase b
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T hoorever, that the difference hetween the lower rate (0.3 kp'ho) and the 1.0 kg’
I rate was not signliicant.

TABLE 2: Growth of new pypgrass tillers 2 and 4 months after applicativn of

1 kg'ha halaxylop (or 0.5 kgha in italies) at different times of the
year at Turakina Beach,

Conditions when treated Mew tillers'm?
Date sprayed Aar lemp. Relative Adler Aclber
[I95) ("} hurridity 2 mths 4 pthis

{%a)

11} Fehruary 25 el 5 1.7 ¢*
20 Apwil 24 fw & Lre
M Al 24 i (L4 0.7c
LiF Jume 17 it 0.4 25 b
1% Aumast 13 1 32 5.0 ab
14 Cietober 19 5] 0.4 7.0a
1% December 231 41 05 -
200 Aprild Qi 24418 Sw'El kXY 2.5 be
20 Aprla Oel 24019 W31 0.5 05c

*hleans followed by te samse lerber are not slgnificamly different (P=0.05)

Results after 4 months could not be used as lateral spread of rhizomes from
pcighbowring areas was probably seeurring. Byven the results given in Table 2 pesd
careful interpreation as some of this regrosth may have been occuming from Interal
tnvasion by thizomes. However, Gller counts were generally taken From the maddle of
plots to minimise this problem,

Mote thata new formulation of halexyfop (Gallant W) has been released since this
trial was conducted, bat this methyl ester of the active Bomer of haloxyfop would
profably not give different resulis from those obdained in our wark
Herbicide pot trial

Of the plams teated for susceptibiliy to kaloxyfop, saly marram grass suffered
significant levels of dnmage, Mo signs of dnminge were detectable in the pingno ar club
rugh planis (both members of the Cyperacese [amily) nor m the (lax (Agavaceae
family), Thess results were expected based oninfonmation from labe] recommendations
for halexyfop (0" Connor 1994} and post research results (Hamis 19287). Although
dicotyledonoss planis are geserally unallecied by haloxylop, some utmeerialniy exisis
abhowt momacatyledons other than grasses, hence the choice ofspecies festad. Although
marnen grass wis damaged, even 1.0 kg'ha did nof give complete kill of this species,
suggeating that it is reasonably tolerant of baloxyfop. Poor control of mamam grass
whs alan noticed in some plots of the field herhicide frinl,

COMCLUSION

Pypgmss 15 an aggressive osmipetitor under the sandy conditions found ot
Turakina Beach; s colonisation 18 assdsted by lateral spread from iis shizome system,
raarphological adapiations fodry conditions, and by mvecrrhizal associntions. Although
pypeErass can be selectrvely removed from the sites where it 1s growing ot present usmgr
haloxyfop, several sequential applications will probably be required, wath awhamn
applications being the most effective. Re=imvasion by seedlings once plants have been
killed wall prabably md be a problem.
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Dispersal
Spread by seed. Much of the spread appears to be by seed contaminated mud attached to
vehicles and animals. Spread into damp places and watercourses of the Adelaide and Mount Lofty

Fanges area.

ORIGIN { DISTRIBUTION
Mative of Europe, Africa and Morth America.

PROBLEM
This large tough weed, which grows to 1.6 meters high, will displace pasture species, and if left

unchecked can form into impenstrable thickets. Spiny rush is fond of damp areas and will quickly
invade watercourses.

STATUS
The Adelaide and Mount Lofty Ranges Natural Resources Management Board is working on legally

restricting and controlling this weedy species with its landholders.

CONTROL

Aim

To prevent the spread of Spiny Rush. Eradicate small infestations, contain and reduce larger
infestations. Destroy root system, establish desirable species.

Methods

A combination of methods will give the best long term results. Use hand-grub or cultivate. Spray with
herbicides only when actively growing. Thoroughly wet all foliage. Grubbing may encourage growth
fraom the remaining root system.

HERBICIDES

Use away from susceptible desirable species such as vegetables, native trees, crops,
pastures and grape vines including watercourses use only as per chemical label directions.
Treat only during active growth (Spring fo Autumn as a guide depends on season and area). Apply by
wiper eguipment to actively growing plants. \Where there is a large proportion of dead foliage, pre
slashing is recommended. Allow adequate regrowih before treatment.

Glyphosate bio active (360 o/L) at 1 litre with 2 litres clean water

in wiper equipment. Re wipe if necessary to control regrowth. i
Avoid wiping onto desirable plants. Regrowth may occur and re- :
treatment will be reguired.

WARNING: Some warning statements and precautions have heen In'f %3:#_
| 17
omitted. Read and understand the herbicide label. Us=s is at the | ‘%‘Iﬁﬂ
reader's discretion but must conform to the requirements of the ,l |
Agricuitural Chemicals Act and no warranty is implied. | : Qp
For further information please contact your nearest Natural Resource | |
I

Management (NRM) office: t
Willunga 8550 3400

Gawler 85237 T00

Lobethal 8389 6166
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AFRICAN BOXTHORN

Government
of South Australi

African boxthorn, Lycium ferocissimum, is a large perennial shrub introduced from southern Africa, Boxthorns
were originally planted in Australia as hedges to provide shelter from the wind and barriers to stock movement.
The weed has spread into pastures from these hedges.

Distribution

Eyre Peninsula = commaon in coastal environments

Morthern pastoral = vary commaon alang water courses

Morthern ag districts (Yorke Paninsula = widespread, especially on coastal areas and watercourses
Murray Mallee = widespread

South East - izolated plants with heavier infestations in the south
Central region = widespraad in the northern and coastal areas

Impacts

Where neglected the thorny bushes will form dense impenstrable thickets, The plant becomes a nuisance along
fences, creaks, floodouts and around dams and leaking troughs whera it blocks passage along roads and
prevents stock access to watering points, Boxthorns also provide excellent harbour for vertebrate pests such as
foxes and rabbits. Due to the sharp spines, boxthorns are not grazed heavily by stock and therefore replace
desirable pasture plants. They also invade native vegetation after disturbance,

Recognition

African boxthorn is an erect, deep-rooted shrub growing to 5m high and 3m across. The densely tangled twigs
end in spines that can reach 8cm long. Leaves are oval, 3.5cm long and 2om wide, light green and fleshy in
texture, Flowers are white with purple dots and about 1cm in diameter, with five small petals and stamens
hanging downwards. They are followed by round orange-red berries 5 to 10 mm diameter, each containing 30 to
70 irregular seeds. Boxthorn has an extensive, deep and branched root system that can produce sucker shoots
il broken.

Biology

Boxthorn seeds germinate at any time of the year and seedlings are competitive with other shrub spacies. Flants
can start to flower at 2 years old and bear mainly fruit in summaer, but flowering and fruiting can occur throughout
the year, Plants are sometimes deciduous in winter or during drought; if so, new leaves appear in spring or after
rain.

Seeds are the only method of reproduction of boxthorn and are carried by birds and mammals that eat the fruits,
Seeds may alzo be moved by flood waters and in contaminated soil or produce.

Further Information:
Parsons, W.T. & Cuthbertzon, E.G, (2000). Noxious Weeds of Australia , 2nd edn, Inkata Press,

Copyright ©2001 Animal and Plant Control Commission of SA

For more advice on recognising and controlling African boxthorn, contact your local Animal and
Plant Control Board:
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Government
of South Australia

Aleppo pine, Pinus halepensis, is a fast=growing tree introduced from the Mediterranean, Aleppo pine is now
common throughout South Australia as it has been widely planted for windbreaks. However, because it is so
invasive, it is important to keep Aleppo pine out of uninfested native vegetation or fo recognise and desiroy new
infestations before they become establishad.

Distribution

Eyre Peninsula = widespread in the south, scattered in the north
Morthern pastoral = absent

Morthern ag districts / Yorke Peninsula - zcattered, more commen in higher rainfall areas
Murray Mallee - isolated in the western area of the region

South East - isolated plants

Central region = isolated plants in lower rainfall areas

Impacts

Aleppo ping is an aggressive invader of cleared roadsides and native vegstation, It will compete with establishad
vegetation and will eventually dominate the area infested if left unchecked,

It has besn usad with great success as a windbreak or for stock sheber in cereal growing areas. It has also besn
used to reduce soil erosion,

Recognition

Aleppo pine is an evergreen tree to 20 metres in height, often becoming asymmetrical. It has an extensive root
syslem with the main taproot extending many meatres into the ground. The single trunk divides into several main
branches above to form an open, round=topped crown, The bark is scaly, dark grey on the outside and red=brown
inside. Tha leaves are bright green needles, & to 10 cm long, often curved or twisted and held together in pairs
by a basal sheath about 1 cm long. Buds are covered by scales with fringed edges. Pollen is shed in spring. The
seed cones are 5 to 11 cm long and 2.5 fo 4 cm wide, reddish=brown in colour; they grow singly or in dense
groups, hanging downwards on short stalks thal bend backwards along the branch, The seeds are aboul 6 mm
long with a wing 25 mm long; they may remain in the cone for several years before being shed,

Pinus brutia should not be mistaken for Aleppo pine, It has longer, more rigid leaves to 15 em long and stalkless
cones that spread at right angles to the branches.

Biology
Aleppo pine is adapled to dry, rocky limestone soils bul will grow in other weldrained soils. It is drought tolerant
and can persist in low rainfall areas but will thrive in higher rainfall areas,

Aleppo pine reproduces by seed only, Seeds are mostly shed during summear, Up to 0% of seeds can garminate
but survival of the sesdlings iz low. Once Aleppo pine zeedlings become establizshed, their growth is rapid.
Saplings grow densely with branches down to the ground and will exclude other plants from the site. Cones may
be produced as soon 4 years from germination.

The wing on the seed of Aleppo pine enables it to be dispersed by wind, Seeds may travel up to 40 m from the
parant plant. They may also be moved short distances by black cockatoos that feed on the seeds by forcing open
the cones,

Further Information:
Spencer, RO, (1985) Horticultural Flora of South-gastern Australia Vol, 1. University of NSW Press,

Copyright @2002 Animal and Plant Control Commission of 5A
Photos by Peter Sheridan, copyright @Southern Eyre Animal and Flant Control Board

For more advice on recognising and controlling Aleppo pine, contact your local Animal and Plant
Control Board:
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OLIVES

Government
of South Australin

The olive tree, Oisa europaea, was introduced from the Mediterranean area as a tree crop, It is now established
in many parts of South Australia, causing a major problem in native vegetation.

Distribution

Eyre Peninsula = izolated infestations but high risk of spread o native vegetation

Maorthern pastoral = comman in southern Flinders Ranges, isolated plants elsewhara

Morthern ag districts [ Yorke Peninsula = commaon an roadsides and native vegetation in the higher rain
fall areas

Murray Mallee - isolated outbreaks along the Murray River and in irrigated arcas

South East - izolated plants on roadsides and some reserves

Central region = commaon in the Mt Lofty Ranges

Impacts

Qlive is an invader of native vegetation, especially dry scerophl forest or woodland, and adjoining clearad,
ungrazed land, If uncontrolled it can alter the composition, decrease blodiversity and increase the fire hazard of
nafive vegetation, As it is very longdived, such changes are permanent unless confrolled.

The fruit and cil of the clive tree have a high commercial value and the industry is currently undergaing a boom,
resulting in larger areas of plantations throughout South Australia.

Recognition

Qlive is an erecl, bushy evergresn tree growing o aboul 12 m lall with a deep, widely-branchead, woody rool
system, The trunk branches from the base and has rough black bark, Leaves are undivided, narrowly elliptic and
tapered to a point, glossy dark green on top, silvery below, 3 to &cm long and 1 to 4cm wide. The tiny cream
flowers appear in large clusters in late spring; each has four petals and four protruding stameans. The fruit
reachas1.5 to 3em long, allipscid in shape and purple<black whan fully ripe; each contains one brown oblong
seed about 1.5cm long,

Clive seedlings have smaller oblong leaves arranged rigidly in opposite pairs. They are densely branched and
can produce many new stems from the base if cut or grazed.

Biology
Clive grows well in most environments, particularly where winter rainfall is high and summers dr It will grow on
a wide range of soil types but will not survive in waterlogged soil.  Like sucalypts, olives are highly inflammable

dua fo their ol content and can regenerate from stumps after fire,

Seeds garminate mainly in autumn and seedlings grow during winter. Flowering does not begin for several years.
Flowers appear in Cctober/November and fruit develops slowdy over summer. The ripe fruits hang on the tree for
a long period during the following winter,

The spread of clives is mainly due to birds and foxes eating the fruit and dropping the seeds elsewhere, The
development of olive orchards has lead to spread throughout the State. Some seed may be moved locally in soil
during earthworks.

Further Information :

APCC (1999) Risk Assessment and Management of Olives.

Parsons, W.T., Cuthberlson, E.G. (2000). Noxious Weeds of Australia. 2nd edn, Inkata Prass,
Copyright 22001 Animal and Plant Contrel Commission of SA

For more advice on recognising and controllling olive, contact your local Animal and Plant
Control Board :



Appendix H-16


















Appendix H-17


















Appendix H-18






Appendix H-19






Appendix H-20






Appendix H-21



Harbourage destruction

Areas that rabbits use for harbourage/refuge include rock
piles, deadfall timber and stumps, old buildings and
abandoned farm machinery. Such material should be
removed, buried or surounded with rabbit- procf fences.
Permission will usually be required before remnant or
roadside vegetation can be cleared.

Rabbit-proof fencing

Rabbit-proof fences can be effective in preventing
animalzs moving into or re-infesting an area. Well-
maintained fences can provide a permanent solution to
rabbit problems. Fencing can also be used to contain
rabbits in an area where they can be more efficienthy
poisoned.

Myxomatosis and Rabbit Calicivirus
Disease (RCD)

These viruses have been introduced to help reduce rabbit
numbers, but may be difficult to manipulate. Following up

immediately with other contral methods can enhance
their bensfits.

Summary of options for rabbit control

Options When to use Cost
1080 baiting Lats summear. Maost cost-sffective
Befors sssading, e
planting or
regeneration effarts.
Findone Best late surnmer. Meodarate cost
baiting Befors planting!
saeding.
Warren Eest late surnmer, Labour-inkensive,
fumigation B efore planting Fallow-up to ripping.
sesading.
Warran ripping  Summer for sandy Labour-inkanshes,
areas . Winter for
aress with clay soils.
Befors planting
sasding.
Harbourags Befors planting Labour-inkansive.
dastruction saading. Litls walue alone -
combing with other
mathaods,
Rabbit-proof Befors planting Wery labour-intsnsive,
fanzing saading. High inkial cost.
Myxormatosis Maturally spread. Mo cost
ard RCD.
Shooting, Best late summer. Wery labouwr intansive,
rapping,
farrsts

Other methods

Shooting, trapping and the use of ferrets can be useful
additional tocls when very few rabbits are present. All
these methods should be used lzgally and humanely.

Further information

Contact any office of the Department of Agriculturs, or
the South Perth office on phone 9368 3333,

See alzso Farmnotes:

*  Guide to the safe use of 1080 poison
*  Landholder use of 1080 One Shot oat rabbit bait
*  Fumigation for rabbit control

*  Rabbit warren and harbourage destruction

Advantages

Largs arsas covered quickly.
Mot native animals tolsrant
of 1080 but can be afectad if
baits misused. Fooss kil ke
by sating poisoned rabhbits.

Less hazard to domestic
animals.
Antidote availabls,

Ussful if rabbits are
undergrourd ininaccessibla
or scattered areas.
Fallow-up aftsr baiting,
ripping. Doss not cause
arosEion,

Good for large paddock
infestations,

Reducss recoknisstion.
Long-term solution.

Giood follow-up rmsthod.

Long-tarm sffect, stops
rainvasion,

Effective in reducing numbars
befora ather controls are
used,

Must b= usad with other
rmathods, to b usaful. Mesd
parmit for many trap types.

Disadvantages

Mo effective antidots,
Livestock and pets can be at
risk.

Uneatsn baits should be
burisd or waatharsd by
axposure to rain.

Cry weather requirsd.

Must rat be used in
presance of somea native
anirmals.

Cannot bs used where
rabbks live above ground or
wheare warrens cannot bs
sealed.

Can cause soil erosion.
Cannot b= used in bushland
as it destroys native
wvagatation.

Cannot b= used in soms
rochy country.

Cannot b= used in all
situations (&.g. native
wvagatation)

Meeds regular checking.

Timirg and affectivenses
unpradictable.

Cinly appropriate for ke
rablk numbsrs. Trapping
and shooting not suitabla in
built-up araas.

ISEN OT26-034X

@ Stats of Westarn Australia, 20085
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Lepus europacsus () Page 2 of 2

Breeding

Their slower repreductive cycle partly explains why rabbits out compete hares.
Compared to rabbits, hares have much lenger gestation periods, more selective
breeding patterns, and smaller litters. Females give birth te arcund 3 litkers each year
of 2-3 leverets (young hares). Leversts are born with their eyes cpan and are left
alone by the mothers all day to ward away predators net returning till sunset. In the
wild, they usually live up to 10 years of ags.

Behaviour

The brewn hare is a necturnal animal, se most of its feeding occurs during the night.
They are shy and unlikely to be seen by residents of urban areas. Unlike rabbits which
accur in borrows, hares are surface dwellers and during the day they rest in small
depression in grassland enviranments. The Hare can run at up to 50km an hour over
shart distances.

Functional Group

Herbivore

Food Species

While hares prefer eating young shoots of grassaes and herbs, they will alse graze
agricultural crops of vegetables and cersals in rural areas and on the bark of young
fruit trees and wines.

Predators

Foxes (Fulpus vulpus) and Wedgetail Eagles (Aquila atidax) attack hares,
while Feral Cats (Felis cafus ) prey on voung hares.

Interesting Fact

The isclated populations of hares in parts of QLD are due to the sale of hares for
coursing {bait for greyhound racing).

References - (reader suitability of references, P=Primary teachers, S=Secondary
students, T=Tertiary studenis and researchers)

Books:

Straham, R. 1383, The Ausfralan Museum Complete Book of Australian
Mammalz, The National Photographic Index of Australian Wildlife. Angus and
Robertsen Publishers. Sydney. P, 5, T

Online Publications:

ARKive, 2007. Images of life of earth: Brown Hare. [onling]. Available at:
http:/fvvw arkive.cra/species/ ARK/mammals/Lepus_eurcpasus/mare_info.html
PS5 T

Tidemann, C., Roscoe, T. and Mitchell, B, 2006, AMammalz of the Lower Sullivanz
Creek Gatchment, Gankerrs ACT. Prepared for the Life in the Suburbs project
using data from the Lower Sullivans Creek Catchment Ecclogical Survey
(LSCCES). Australian Naticnal University. Canberra. [online]. Available at:

httpt S lifeinthesuburbs.com.aw/categary. php?id=563 5, T

http:/keys.lucidcentral. org/key-server/data/080e0e0d-0b01-4405-8e0c-0805000£0308... 22/11/2011
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