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Polyphagous Shot Hole Borer (PSHB )
Euwallacea fornicatus , is a wood -loving ambrosia beetle
Native to Southeast Asia
PSHB is a small, cryptic beetle

- Female 2.5mm (wings; dark brown to black)

- Male 1.5mm (no wings; reddish brown)
Females fly from tree to tree over short distances (  +£30m)
Maximum dispersal distance can get up to 400m (leading edge

Males spent most of their lives in the tunnels ( natal/brooding
galleries) of the host trees

Wind is an important dispersal factor as it can determine the
distance and direction of dispersal

Movement of infested wood is the main pathway of long distance
dispersal of PSHB
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A PSHB areHaplodiploid (reproductive strategy)
- Males are haploid ( single set of chromosomes)
- Females are diploid (two sets of chromosomes)
A Females will lay and hatch unfertilized male eggs
A And then mate with own offspring to create female
eggs
A No ill effects result from inbreeding 8 gene
mutations/corruption

A Only a single female is needed to colonize a new area
d perfect invader

A Single Foundress female can produce 57 reproductive
females within 6 -7 weeks
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C PSHB rely on a variety of host tree species for breeding and

growing its food
C PSHBhave a sac -like structures used to carry spores of fungi

C Three (3) different fungi species
- Fusarium euwallaceae (requires living tissues ) ‘
_ Euwallaceae: preoral
- Graphium sp mycangia
- Paracremonium sp

C Upon burrowing into a host, spores are inoculated into the
sapwood walls from the entry tunnels all the way into their
brooding chambers (  galleries)

C Establishment of Fusarium euwallaceae in a host tree blocks
movement of water & nutrients

C The dead tissue continues to provide growing medium for the
other 2 fungi species

C In adead host PSHB will continue to live & feed on other 2 fungi
C Thus PSHB can be spread easily in dead -wood

Fusarium species
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PSHB Host trees

C PSHB can establish in a wide range of native and non -native tree species in urban, agricultural, and natural
landscapes.

C Currently 161 known host species splitinto 3 categories

C Kill-competent (highly susceptible reproductive) hosts (4 species)

This category includes those tree taxa where both the beetle and the fungi can establish, and the beetle can
successfully reproduce. These tree species amplify PSHB populations and increase the risk to surrounding trees.

C Competent (reproductive) hosts (79 species)

These are host trees in which the beetle successfully establishes a natal gallery and produces offspring.
Susceptible competent hosts can eventually be killed by combined impacts of the beetle and the fungus.

C Fusarium-colonised (non -reproductive) hosts (78 species)

These are host trees in which fungal transmission from PSHB is possible, but do not support beetle reproduction.

The fungus may or may not cause  disease but is unlikely to kill the tree.
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PSHB Dispersal
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wWhy worry about PSHB?

A Risk of infestation into our PA, Natural Forests and Parks as well as our
Nurseries

A Most notable impact has been seen on Urban trees
- Storm water run off (trees assisting with flood mitigation)
- Losses to ecosystem services
- Carbon dioxide sequestration

A Loss of trees results in the reduction of shade
- Inducing what we call the urban heat island effect

x Cities are concrete jungles that tend to reflect and retain heat
whereas greener areas absorb and regulate temperature

A Dying trees may cause physical damage in terms of falling
branches/trees

- Health and Safety

- Traffic accidents

- Vehicle damage

- Infrastructure damage
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Why worry about PSHB?

De Wit et al ., 2022 estimated the unmitigated Economic
Impact to be R275b

x 0.66% of t he SAO0s GDP

x Visual surveys in the invaded area of SA indicate that all English
Oakds, Box EIl ders and Ot her Mapl ¢

Contact

DSI-NRF Centre of
Excellence for
Invasion Biology

infestation
x  50% of infested London plane trees showed will show decline
x Management of PSHBiscosting the CCT more than R8m per year

x Cost for replacement of lost trees in Somerset Westise  stimated @
R4.5m-R5.7m
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Unmitigated economic impact of polyphagous shot

hole borer estimated at R275 billion

25May 2022 | By Wiida Fourie-Basson

The potential economic impact of the polyphagous shot hole borer in South Africa amounts to a whopping R275
billon over the next ten years, and municipalities will have to bear the brunt of this cost f nothing s done to

stem the tide.

This estimate s the result of a collaboration between economists at the Stellenbosch University (SU) School for

Public Leadership and ecologists at the DSI-NRF Centre of Excellence for Invasion Biology (C'B) at SU, SU's

| Highlighted Paper
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wes " the discipline of invasion science

| Recent News

B
9 Howaparasite can show us the
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Importance of the Urban forest

A The City of Cape Town recognises the important role
of trees in the urban environment in terms of:

- Providing desirable areas to live, work,
play and destress (the health and well -
being)

- Transforming underutilised spaces

- They change roadways into scenic
routes becoming symbols as part of
City landscapes (heritage)

- In the built environment, trees serve to
buffer noise, sun, and wind

- Trees also support other life forms by i
providing food and habitat as well as s
providing other essential ecosystem Photo: Steve Kretzmann
Services e.g. improving air and water quality
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InvasionHistory

A First confirmed in 2017 (KZN) PSHB has actually FABI
been in SA since 2012 ( Stouthamer etal. 2017 )

A It has since spread to 8 provinces in SA except

Limpopo e
A Movement of infested wood as a pathway NOSA .
A In the City of Cape Town L L t

I Hrst confirmed i n Somerset West in April 2019
I Southern suburbs in January 2023

I Penhill/Eersterivier April 2023

I Northen Suburbs December 2024

I Pinelands February 2025
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Under review

POLYPHAGOUS SHOT HOLE BORER PROTOCOL
City of Cape Town
Invasive Species Unit

Version 1: 28 May 2019

Version 1:
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POLYPHAGOUS SHOT HOLE BORER MONITORING PROTOCOL

City of Cape Town Invasive Species Unit

Under review
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CITY OF CAPE TOWN
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Date 2022/10/14 \
Title Standard Operating Procedure for the Management o
Invasive Polyphagous Shot Hole Borer Beetle in the City o
Cape Town
Instrument SOP
New/ Review NEW

Source of Development/ Review

Gap in City Strategy Ecosystem
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PROGRAMME CHARTER

Programme Detail

Description

Programme Name

Polyphagous Shot Hole Borer Response

Lead Deparfments

Environmental Management Department, Recreafion & Parks Department,

Waste Services Department, Communications Department.

Implementing
Directorates

Spatial Planning & Envirenment, Community Services & Health, Urban Waste

Management and Future Planning & Resilience.




Ci1 t Resmonse: Programme Charter Goals

Todevelop an integrated pest management approach within the City of Cape Town to
manage the PSHB infestation/spread that:

Implements a coordinated approach with relevant internal and external partners/stakeholders

actively participates in discussions at national and provincial level and engages stakeholders
to manage the risk of PSHB

actively participates and collaborate in research towards PSHB management and control

City line departments are adequately resourced to manage the implications and slow the
spread of the beetle

Limits/reduces unintended consequences associated with PSHB management

Accommodate lessons learnt from  decentralized implementation and improve control
measures (adaptive management)

Implements known effective control measures
Controls/restricts movement of infested material, including firewood and garden refuse
Includes public education and information
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Citydos Response: P Olmegtives (Waorkstreéamsa r t e r

Workstream 1. Communication and stakeholder engagement

C  Public outreach to raise awareness of PSHB and build capacity in residents and contractors to assist in limiting the spread a nd the damage of PSHB;
C  Support residents/members of the public with verification of suspected infestations;
C  Build partnerships with key role players (institutions of higher learning, research community, other sphere of government, ne igh bouring municipalities,

conservation agencies, etc.);
C  Build management capacity in City line departments.
Workstream 2: Tree removal
C  Provide training support to communities and businesses regarding tree removal;
C  Develop protocols and procedures to manage and handle infested material;
C Implement PSHB Infested tree removal operations.
Workstream 3: Waste management (Biomass)
C  Provide training support to communities and businesses regarding PSHB waste management;
C  Develop protocols and procedures to manage and handle infested material;
C  Provide facilities city -wide where PSHB infested material can be handled and processed.
Workstream 4: Tree replacement programme
C Develop atree -replacement/planting strategy for Cape Town;
C Implement a tree -replacement and planting programme.
Workstream 5: Data and research
C Invest in monitoring and research capacity, e.g. use of technology for monitoring, chemical lure traps and visual monitoring;
C Collaborate with research institutions and support researchers that are investigating possible treatments of infested trees.
Workstream 16 Legislation and compliance
C Promoting and engaging with national government for the classification of the beetle as a listed alien invasive species;
C Policy and By -law development to compel residents to appropriately remove, handle and dispose infested reproductive host tree material.

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD

13



| N g ; Sur vey

CITY OF CAPE TOWN
ISIXEKO SASEKAPA
STAD KAAPSTAD

14



ldentifying PSHB InspectionProcedure
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Highly-Susceptible Reproductive host
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PSHBOJ Field data

Number of Host Species Recorded

Reproductive host

Non-Reproductive host

10

Unlisted/Unknown
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PSHB Field data

Most Affected Host Species
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PSHB Distribution

| A 28 Affected cis
| A > 200 Trees infested
A <30 Trees removed

A 41 Affected species |
A > 250Trees removed| .
A > 500 Trees infested

A 134 Affected tree species
A > 5000 Trees infested
| A > 3000 Trees removed
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[ A Uniti&iges: Advocacy & Communicatic

Monthly PSHB Identification and Management Training
Interventions

Public awareness and education programmes

Provide internal support to CCT Dept. with verifications &
recommendations

Supporting general public with verifications and
recommendations

Provide internal support & guidance to CCT Depts. with Tree
removal operations

Support tree planting drives led by Rec & Parks Dept.
Collaborative work with research institutions
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iNaturaIist Search €© Explore YourObservations Communityv Identify Morev © Upload = Grotto'Bay

Would you prefer to view common names used in Zambia? REH No

About [ leave [&3)

Logging Box Elder trees in Cape Town
Read More > ¥ Your Membership

Robben Island

2 _y ;-.
~w Box Elders CPT | @ Project Journal |

763 1 45 63 ¥ Stats
Overview OBSERVATIONS SPECIES IDENTIFIERS OBSERVERS

U https://www.inaturalist.org/projects/box -elders-cpt
U Invasive.species@capetown.qov.za
V Include photos of the tree and address (GPS Coordinates are

recommended) Nt

Mountain

0 www.capetown.gov.za/lnvasiveSpecies ;s

V Include address (GPS Coordinates are recommended)
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https://www.inaturalist.org/projects/box-elders-cpt
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| AO& Qa Mandgéniemt af inf@stedr¥es & Biomass

C Spend most of their lives within the host  tree
C They fly already mated to another tree
C Crawl to unoccupied area of the current tree
C Currently , no effective chemical/fungicidal treatment to save an
infested trees
C Felling/removing & chipping of  infested plant material followed by
proper handling & management of biomass and continued monitoring
C Chipping Kkills about 97 % of beetles inside the infested wood ( 25mm in
diameter)
C Three biomass management options
X Incineration
x Solarization
x Composting
C Solarisation of tree stump
C Gordons Bay drop off
C Chukker road sports field
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C Once solarisation process is complete
- Summer 6 weeks
- Winter 6 months

C Biomass isused for various purposes

x Carbon Smart Skills Development programme -
produce Biomass Insulated Concrete (BIC).
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Rec and Parks Tree Planting Strategy

Their on-going urban forest strategy  is as follows:

1. Grow t he Urban Forest Through New Planting

22Protect the urban forest from threats and
3. Manage, monitor, measure and maintain the urban forest to ensure sustainability

4. Secure Resources

5. Stakeholder Engagements and Awareness campaigns

A For PSHB losses: the intention is to replace each tree lost with at least one other
tree; it may not necessarily be in the same location (This applies to city owned land
only. R&Pdepartment will focus planting on parks and open spaces)

A Requests for tree planting/replacement may be addressed

to: Arborist@capetown.gov.za
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Kill-competenthosts

f—— *1 yearto die

Species Common name Famiy Indigenous or alien
Acer negundo hoxelder Sapindaceae  invasive alien
Quercus robur English oak Fagaceae  alien

Ricinus communis castor bean Euphorbiaceae  invasive alien
Salix babylonica weeping willow Salicaceae  alien
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CompetentHoststo note

Acacla mearnsil black wattle Fahaceae Invasive alien
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CompetentHostsof Agriculturallmportance

Carya illinoinensis pecan nut Juglandaceae  alien
Malus domestica apple Rosaceae alien
Persea americana avocado Lauraceae  alien
Prunus armeniaca apricot Rosaceae alien
Pyrus communis pear Rosaceae  alien
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Risks &hallenges

C Lack of Legislation

C Unregulated Firewood Industry

C Access to private properties to confirm PSHB  presence
C Collaboration with neighbouring municipalitie s
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