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Welcome to this special edition of BG Journal, 
which focuses on plant health � a topic that 
has increasing relevance to horticulture and 
plant conservation due to the changing 
climate and the globalisation of the 
horticulture trade. This edition covers the 
many important roles that botanic gardens 
play in identifying, preventing and controlling 
plant health risks. On page 9, we are 
introduced to the International Plant Sentinel 
Network (IPSN), a global early warning 
network in which botanic gardens play the 
role of the canary in the coalmine, identifying 
new plant pests and pathogens before they 
gain a hold, raising awareness amongst plant 
health professionals and the general public 
and �nding ways to prevent their spread. 
Now with >100 members worldwide, the 
IPSN has gone from strength to strength 
since its establishment in 2013. One of those 
members of the IPSN, Botanic Gardens of 
Sydney, is our featured garden and their 
article on page 12 covers the many roles that 
botanic gardens play in detection and 
surveillance, on the ground management (ex 
situ and in situ) and research. 
 
SECTION A (pages 19-30) provides in 
depth case studies and perspectives on 
integrated pest and disease management 
from gardens in Brazil, Belgium and the 
United Kingdom.  
 
SECTION B (pages 31-47) covers plant 
health monitoring and control of a wide range 
of pests and pathogens. In Argentina, we 
hear about insects and fungi affecting the 
genus Quercus (p. 31) while in Colombia, the 
Medellin Botanical Garden focuses its 
research on pests and diseases affecting 
nectar-producing plants in its butter�y house 
(p.34). On page 35, Rio de Janeiro Botanical 
Garden describes the control of fungal 
pathogens in medicinal plants, and on page 
48 the botanical garden in Nitra, Slovakia, 

cover the insects and mites that they have to 
control. Pests and pathogens are not always 
noti�able species. However, as illustrated by 
the golden root mealybug case study from 
Edinburgh on page 43, they can still cause 
major problems.  
 
SECTION C (pages 48-59) covers plant 
health in the urban environment, where 
without strict plant quarantine measures, 
botanic gardens can be the cause of 
outbreaks. More often, they can be part of the 
solution by carrying out vital research into 
controlling pests and diseases of street trees 
and urban planting.  
 
SECTION D (page 60) provides a national 
sentinel case study, the Welsh Plant Health 
Surveillance Network, which has the primary 
aim of monitoring the presence and absence 
of native and invasive pests and pathogens 
that can pose a threat to the health of plants 
and trees across Wales, acting as an early 
warning system and monitoring tool.  
 
SECTION E (page 63) explores the impor-
tance of communicating plant health issues 
to the general public, in this case how  
educating stakeholders reduces the stigma 
of plant health management efforts in public 
gardens. 
 
Finally, do take the time to read our interview 
with Trudy Paap (page 16), a South African 
plant pathologist at the forefront of research 
focusing on the detection, identi�cation, and 
management of tree pests and diseases, 
particularly in the context of climate change 
and invasive species. 
 
Happy reading! 
 
 
Dr Paul Smith,  
BGCI Secretary General
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Remarkable Trees � Christina 
Harrison and Tony Kirkham. 
Publisher Thames & Hudson, 2024 

 
There are a number of 
books available with �re-
markable trees� in their 
title but what makes 
this book stand out is 
the depth and richness 
of the storytelling. The 
subjects of these 
stories are around 60 

different tree species that the authors have 
selected based on their uses and relationship 
to humans. The contents are thus separated 
into chapters focused on trees associated 
with: building and creating; feasting and cel-
ebrating; healers and killers; body and soul; 
wonders of the world, and; threatened and 
endangered. What is remarkable about this 
book is the documentation, artwork and pho-
tographs that the authors have been able to 
draw on from Kew�s archives, bringing in 
unique perspectives from history, and cultures 
from all over the world. The stories of these 
remarkable trees are also beautifully told, no 
easy task with so much information to distil. I 
learnt something new on every page. I have 
no hesitation in recommending this book to 
anyone who loves trees, nature, art of history. 
There really is something for everyone. 
 
By Paul smith 
 

Darwin Initiative Innovation 
Project: Uganda 
 
In March 2024, BGCI marked the successful 
conclusion of a two-year Darwin Initiative In-
novation-funded project in partnership with 
Tooro Botanical Gardens, Entebbe Botanical 
Gardens, Makerere University, and GrassRoots 
Ltd. This project aimed to explore innovative 
food opportunities using native plant species 
and assess their impact on productivity and 
biodiversity in agroforestry systems, with 
baseline data collected from �eld trials. 
 
Markets were assessed, communities engaged, 
and nutritional analysis completed to pull to-
gether information on 34 target species im-
portant in Mpigi, Kagadi, Mbale, Kabarole and 
Wakiso districts. This information, combined 
with biological and availability information, 
led to the selection of 13 species with high 

potential in new value chain developments 
and sustainable use strategies. From these, 7 
new viable products were produced, including 
3 fruit juices and 4 dried powdered food ad-
ditives, proof that African native plant species 
have a role to play in the future. 
 
The bene�ts of agroforestry and native 
plants for the environment and people�s 
health was shared with over 700 rural and 
urban community members, in open days 
at Tooro Botanical Gardens, and in Kagadi 
and Mpigi districts.  
 
Expanding these results is the next step to 
reach more people, policy makers and de-
velopment and/or conservation organisations 
to drive positive change in Uganda, ad-
dressing the challenges of degradation and 
climate change. 
 

A Conservation Action Plan for 
Threatened Trees in Colombia 
 
A recent project funded by Fondation Frank-
linia and the Indianapolis Zoo Conservation 
Grant, has allowed BGCI and CPSG to design 

a conservation action plan for the threatened 
trees of Colombia. It involved a conservation 
gap analysis (including species and actors), 
a prioritisation scheme related to needs of 
conservation and feasibility of conservation 
actions and meeting with key stakeholders 
in February 2024.  
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Project Partners visit GrassRoots Ltd in March 2024 (BGCI)

Partners in the �eld during last BGCI project management visit (BGCI)

Samanea saman, one of the species 
assessed by the  IUCN Colombian Plant 
Specialist Group in collaboration wit the 
Global Tree Assessment (BGCI)



All these inputs have resulted in a conser-
vation action plan for the Colombian 
threatened trees, with a vision for 2030 to 
improve the conservation status of the most 
threatened trees, through the implementation 
of in situ and ex situ conservation actions by 
collaboration with key actors, supported by 
adequate and publicly-available information 
and by adaptive management during its  
implementation.  
 
The GlobalTree Portal reveals that Colombia, 
with its 6,010 tree species, has the world’s 
second highest tree diversity after Brazil. 
Since 2018, the IUCN Colombian Plant 
Specialist Group (CPSG) has been a key col-
laborator in the Global Tree Assessment as-
sessing the extinction risk of Colombian 
trees. Over 600 trees have been assessed 
as threatened with extinction.  
 

BGCI Accreditation scheme:  
more than 100 botanic  
gardens accredited! 

 
BGCI�s accreditation 
scheme was launched 
in 2018, with the aim 
of motivating and em-
powering gardens to 
enhance their plant 
conservation efforts 

and increase their impact through recognition 
of their unique skills and collections.  
 
In 2024 we accredited the 100th garden 
Jardim Botânico Municipal de Bauru in Brazil. 
Viviane C. de Oliveira Head of Horticulture 
explains to us the importance of the  
accreditation to them: 

�Following the association of the Jardim 
Botânico Municipal de Bauru with BGCI, 
through the Brazilian Alliance of Botanical 
Gardens, we became aware of the bene�ts 
offered to those associated with this 
network. We began to participate in training 
courses and activities, share data and 
information, we had the opportunity to work 
with other botanical gardens, we submitted 
projects together, creating dialogues of 
common interest within the universe of 
plant conservation. 
 
From the point of view of accreditation itself, 
we realized that our experiences and structures 
achieved throughout our work history allowed 

us to aim for such accreditation. Even so, 
many experiences existed but were not yet 
in the form of policies and protocols and the 
experience of requesting accreditation made 
us commit to writing them, thus improving 
the ful�lment of our institutional mission of 
plant conservation. 
 
The accreditation request process was a 
great motivator for the Jardim Botânico  
Municipal de Bauru to expand its standards 
of excellence.� 
 
Accreditations in 2024: 
 
� Betty Ford Alpine Gardens (USA) 
� Coastal Maine Botanical Gardens 
� Instituto Inhotim (Brazil) 
� Jardín BotÆnico de Medellín (Colombia) 
� Jardim Botânico Municipal de Bauru 

(Brazil) 
� Jardín BotÆnico Universitario de la 

BenemØrita Universidad Autónoma de 
Puebla (JBU-BUAP) (Mexico) 

� Ljubljana University Botanical Garden 
(Slovenia) 

� Oklahoma City Zoo (USA) 
� Plantentuin Universiteit Gent  

(Belgium) 
� Qur’anic Botanic Garden (Qatar) 
� Spring Grove Cemetery and Arboretum 

(USA) 
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Colombian Tree Conservation Action Planning Group (David Taborda)

School group at Jardim Botânico Municipal de Bauru (BGCI)

https://www.bgci.org/resources/bgci-databases/globaltree-portal/
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INTERNATIONAL PLANT SENTINEL 
NETWORK � NEW GLOBAL PEST 
AND DISEASE THREATS

 
INTERNATIONAL PLANT SENTINEL NETWORK 

Japanese beetle

The International Plant Sentinel Network (IPSN) was established in 2013 to respond to the 
escalating threat from invasive plant pests and diseases. This new global network brought together 
Botanic Gardens and Arboreta with plant health scientists and plant protection organisations to 
work collaboratively against this challenge.  It has successfully built capability and capacity in plant 
health and biosecurity by developing bespoke resources to support skills development. It has been 
instrumental in raising international awareness about important plant health concerns such as the 
Polyphagous shot hole borer (PSHB) and enabling gardens to survey their collections.  PSHB 
(Euwallacea fornicatus) is of international concern as although native to Southeast Asia it has been 
accidently introduced to North America, South Africa, Australia, and Israel in the past 20 years. It 
can attack a wide range of plants killing them as the beetle has a symbiotic relationship with a 
fungus (Fusarium sp.) that kills vascular tissue causing dieback and death.    
 
This article highlights four new and emerging pests and pathogens of concern to Botanic Gardens 
and Arboreta. 

IPSN



Introduction 
 

Botanic Gardens and Arboreta are 
under continual threat from a wide 
range of damaging and invasive plant 

pests and diseases. In the past 50 years, we 
have seen an ever-increasing number of 
organisms being introduced and becoming 
established in new regions and countries. The 
Plant Biosecurity Strategy for Great Britain 
(2023 to 2028) clearly articulates these 
threats listing a wide range of organisms in 
the UK � for example � arrival of Dutch elm 
disease in 1971, Phytophthora ramorum in 
2002, Ash dieback and the Asian longhorn 
beetle in 2012 and most recently the expan-
sion of pests such as oak processionary moth, 
the eight toothed spruce bark beetle and new 
species such as Phytophthora pluvialis. Look-
ing at these organisms, most are well known 
to science and have been present in their 
countries of origin for many years, but have 
accidentally been introduced, most commonly, 
on infected/infested plant material, to new 
regions. However, with increasing diagnostic 
and identi�cation capabilities by national plant 
protection organisations and research organ-
isations, new species are being discovered 
and described. 
 
With Botanic Gardens and Arboreta providing 
an extensive collection of host plant species 
across the world, the International Plant Senti-
nel Network provides the mechanism for plant 
protection organisations to tap into this  
expertise to establish both distribution of 
known organisms but also help identify  
new pests and pathogens of concern. Since 
establishment of a network by BGCI and Fera 
Science Limited in 2013, we have learned 
some valuable lessons in how to engage and 
access these botanical collections. This has 
been built on experience gained in other 
stakeholder and citizen science led projects 
such as OPAL (Tree Health Survey | Research 
groups | Imperial College London) and Ob-
servatree (An early warning system for tree 
health and tree disease - Observatree). We 
should not underestimate the complexity of 
the task and the skills required to survey for 
harmful organisms. We have learnt the  
importance of building capability and capacity 
within surveyors, for example, they not only 
need skills to identify pests and diseases but 
an ability to identify host plants, record the 
geographical location, work safely with good 
biosecurity, and �nally know how and when 
to report their suspicions.   

At the onset of the network, we implemented 
a �triage� approach so that only organisms of 
statutory plant health concern would be  
escalated to the appropriate National Plant 
Protection Organisation (NPPO).  Therefore, 
surveillance targets need to be �characteristic� 
showing reliable diagnostic features (typical 
symptoms/damage or physical features of the 
pest) and do not overlap with other pests, 
pathogens, disorders, rare or red listed  
organisms. They should also be visible from 
ground level without invasive sampling (no 
requirement to expose roots through digging, 
removing healthy bark and creating wounds 
etc.) or specialist equipment (elevated platform 
or �cherry picker�). As Botanic Gardens and 
Arboreta develop their skills and build their 
con�dence looking for, recording, and reporting 
named pests; they have also started building 
a collection of �sentinel� trees suitable for 
general surveillance work for the presence of 
new and unusual pests and diseases. In col-
laboration with both national and regional 
plant protection organisations, plant health 
scientists, and Botanic Gardens and Arboreta, 
the IPSN Research and Development com-
mittee review potential harmful organisms 
and their suitability for surveillance by Botanic 
Gardens and Arboreta.  
 
In this article, we will describe some of the 
latest harmful organisms of global concern to 
Botanic Gardens and Arboreta and prioritised 
for action with IPSN partner Gardens. 
 
Emerging Pest and Diseases 
Threats 
 
Japanese beetle - Popillia japonica 
 
The Japanese beetle (Fig. 1) is native to Japan 
and has been introduced to the neighbouring 
Kunashir Island, Russia. In 1911, it was 
accidentally introduced to North America, 
where it spread and became invasive in most 
of eastern North America, as well as parts of 
Canada. In 1970 the beetle arrived in the 
Azores islands, Portugal, but it was not until 
2014 that it was �rst found in mainland 
Europe, in Italy, and subsequently spread to 
Switzerland in 2017 [see distribution on the 
IPSN factsheet]. Adult beetles are known as 
defoliators, but they can also feed on fruits. In 
Japan, the damage caused by this beetle on 
plants is not severe, however, in North 
America it is considered a major pest, 
affecting many crops and fruit trees, as well 
as ornamental and environmentally important 

plants. The larvae live underground feeding 
mainly on plant roots and are pests of lawn 
and turf. Adult beetles are very active and 
move within and between plants. They can 
also �y more than 4 km, but they need warm 
temperatures (optimum temperature ranges 
between 29-35°C) to take �ight. The beetles 
can disperse over long distances as larvae or 
adults in plant trade and adults can also 
hitchhike in non-host commodities or 
vehicles. The adult Japanese beetle is highly 
polyphagous, with over 700 plant species 
recorded as hosts, from 79 different families. 
In North America, they cause damage to 
important crops such as maize, soybean, and 
pasture. They also cause defoliation on apple, 
birch, lime and rose. IPSN FACTSHEETS 
2024 (bgci.org) 
 
Golden root mealybug �  
Chryseococcus arecae 
 
The golden root mealybug (Fig. 2) is a root-
feeding insect native to New Zealand. It has 
been introduced to Eastern and South 
Australia, including Tasmania, where it was 
found to impact ornamental plants of high 
economic value. The �rst record outside 
Australasia and in Europe was in a private 
garden in Perthshire, Scotland, in 2012. Here 
it caused severe damage to the UK National 
Collection of Meconopsis spp., commonly 
known as Himalayan blue poppies. The 
golden root mealybug is considered a pest of 
ornamental plants and has spread across the 
UK. Since 2015, It has been found in private 
and public gardens at several locations in 
Scotland and England, and in 2019, it was 
reported in Northern Ireland for the �rst time. 
The dissemination of this pest is facilitated by 
the transportation of infested plants in trade 
and the exchange of plants between private 
and public collections, leading to its dispersal 
over signi�cant distances. Additionally, rapid 
dispersal can occur within nurseries and 
Botanic Gardens by the mealybugs being 
carried with the watering run-off, as these 
insects can �oat on water. 
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Figure 1. Japanese beetle
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This mealybug is polyphagous, as this bug 
has been recorded feeding on the roots of 
plants assigned to at least 65 genera in 30 
families. Many new hosts have been recorded 
in the UK. Its hosts include many ornamental 
plant genera commonly grown in Britain, crop 
species (aubergine, raspberry, and tomato), 
grasses, and herbaceous weeds. IPSN 
FACTSHEETS 2024 (bgci.org) 
 
Myrtle rust � Austropuccinai psidii 
 
The rust fungus (Fig. 3) is native to South 
America. It was �rst described on guava from 
Brazil in the late 19th century, and its presence 
was subsequently noted across countries in 
South and Central America and the Caribbean. 
Since then, the pathogen has been steadily 
spreading around the world. Signi�cant in-
troduction milestones include North America 
in the 1970s, Hawaii in 2005, Japan in 2007, 
China in 2009, and most signi�cantly reaching 
Australia in 2010 where it is now widespread 
along the East coast. In 2013, the fungus 
was found in South Africa for the �rst time, 
followed by its detection in mainland New 
Zealand in 2017. Currently, they are no records 
of its presence in Europe and its distribution 
is provided on an IPSN factsheet [IPSN FACT-
SHEETS 2024 (bgci.org)]. Introductions of the 
fungus are commonly associated with imported 
live plant material and plant products, such 
as young fruit buds, fruits, cut �owers, and 
foliage. Additionally, the fungal spores can 
be dispersed over long distances via air cur-
rents, as well as through contaminated clothing 
and luggage.  
 
The hosts include: important timber, amenity, 
and indigenous plants from a diversity of 
ecosystems from the Myrtaceae family � 
nearly 500 species recorded to date, but the 
number of host species keeps expanding.  

Sooty bark disease (SBD) -  
Cryptostroma corticale  
 
Sooty bark disease (SBD) (Fig. 4) is caused by 
the fungus Cryptostroma corticale. The 
fungus was �rst described in North America; 
but was then introduced into Europe, with the 
�rst documented case in the UK in 1945. 
Further observations have been recorded in 
Central and Western Europe since the 2000s  
[see distribution on IPSN Factsheet]. The 
disease leads to dieback and ultimately to the 
death of maples (Acer spp.), primarily 
affecting sycamores (Acer pseudoplatanus). 
Damage caused by the disease is associated 
with raised summer temperatures and 
drought and therefore, there are increasing 
concerns due recent hot dry summers and 
future climate change impacts. In addition to 
the plant health problems, spores of C. 
corticale can also cause signi�cant human 
health problems in some individuals. 
Although uncommon, exposure to large 
number of spores can cause maple bark 
stripper�s disease, a form of hypersensitivity 
pneumonitis. SBD should not be confused 
with �sooty mould�, which is caused by 
saprotrophic (non-pathogenic) growth of 
fungi colonising sticky exudates or 
�honeydew� due to insect feeding on plant sap 
on foliage.  
 
Hosts affected include Acer spp. - with Acer 
pseudoplatanus and Acer macrophyllum listed 
by European Plant Protection Organization 
(EPPO) as major hosts. The fungus has been 
isolated from several other living broadleaf 
tree species as well as dead wood. However, 
pathogenicity of these isolates and their ability 
to cause disease has not been found. Further 
information can be found here: IPSN FACT-
SHEETS 2024 (bgci.org)  
 
Discussion 
 
Since its establishment in 2013, the IPSN 
has signi�cantly increased capability and  
capacity in plant health and biosecurity in 

Botanic Gardens and Arboretum around the 
world.  It has developed a wide range of  
resources to empower staff and volunteers 
within these gardens to help them understand 
the distribution of harmful organisms and 
identify future threats as part of horizon scan-
ning. This includes posters and fact sheets 
on a high-pro�le pests and diseases of global 
concern, IPSN�s plant health checker and sur-
veillance guidance. The IPSN has been  
instrumental in raising international awareness 
about damaging organisms such as rose  
rosette virus (RRV) and the polyphagous shot 
hole borer (PSHB); we are con�dent of future 
successes with the new and emerging pests 
described in this article.  As gardens have 
engaged with the IPSN activities, they have 
raised their awareness, understanding and 
skills in plant health and biosecurity to survey 
for named pests such as RRV and PSHB.  In 
turn, this has led them to identify individual 
plants as part of an international �standing 
army� or sentinels to help detect future threats.   
 
So as we re�ect on the �rst 10 years, there is 
no doubt that the IPSN is living up to its 
acronym, it is truly global or international, with 
a focus on plants and biosecurity, it has 
established and is utilising sentinel plants, and 
�nally, has actively developed a network 
amongst Botanic Gardens and Arboreta, 
plant health scientists and National Plant 
Protection Organisation. 
 
Dr Charles Lane,  
Plant Health and Biosecurity 
Consultant, Fera Science Ltd., 
Sand Hutton, York, UK. 
charles.lane@fera.co.uk 
 
Dr Chris Malumphy, Consultant 
Entomologist, Fera Science Ltd. 
Sand Hutton, York, UK. 
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Figure 2. Golden root mealybug  
(David Crossley FERA)

Figure 3. Myrtle rust (myrtlerust.org.nz)

Figure 4. Sooty bark disease

https://www.bgci.org/wp/wp-content/uploads/2024/03/IPSN-FACTSHEETS-2024_Golden-Root-Melaybug_QR.pdf
https://www.bgci.org/wp/wp-content/uploads/2024/03/IPSN-FACTSHEETS-2024_Golden-Root-Melaybug_QR.pdf
https://www.bgci.org/wp/wp-content/uploads/2024/03/IPSN-FACTSHEETS-2024_Golden-Root-Melaybug_QR.pdf
https://www.bgci.org/wp/wp-content/uploads/2024/03/IPSN-FACTSHEETS-2024_Myrtle-rust_QR.pdf
https://www.bgci.org/wp/wp-content/uploads/2024/03/IPSN-FACTSHEETS-2024_Myrtle-rust_QR.pdf
https://www.bgci.org/wp/wp-content/uploads/2024/03/IPSN-FACTSHEETS-2024_Sooty-Bark-disease_QR.pdf
https://www.bgci.org/wp/wp-content/uploads/2024/03/IPSN-FACTSHEETS-2024_Sooty-Bark-disease_QR.pdf
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PLANT BIOSECURITY  
AT BOTANIC GARDENS  
OF SYDNEY

 
FEATURED GARDEN

Plant pests and diseases can have a major impact on the operation of botanic gardens 
and the conservation of plants more broadly. Botanic Gardens of Sydney have a wide 
range of strategic initiatives to manage biosecurity to ensure existing problems are 
managed, new incursions prevented, and that pests and diseases do not spread from our 
gardens. Action on the conservation of plant species threatened by exotic pests and 
diseases also requires integrated inter-disciplinary science to manage these threats that 
includes conservation horticulture, seed banking and cryopreservation, genomics and 
disease detection and management.     

Staff from the Australian Botanic Garden Mount Annan collecting cuttings of Lenwebbia �Main Range� in northern New South Wales. This 
species is critically endangered and threatened with extinction by myrtle rust.



Introduction 
 

Over the past decade we have seen a 
greater recognition of the importance 
of plant diseases and pests  

negatively impacting the conservation of 
plants. Diseases like sudden oak death in 
North America (Hansen et al., 2012; Parke & 
Rizzo 2011), Kauri dieback in New Zealand 
(Weir et al., 2015) and Phytophthora root rot 
and myrtle rust (Austropuccinia psidii) in 
Australia (Carnegie & Pegg 2018; McDougall 
& Liew 2024), to name just a few have had  
a huge impact on the survival of many  
plant species.  
 
Botanic Gardens of Sydney � comprising 
three distinct gardens, The Royal Botanic 
Garden Sydney (RBGS), Australian Botanic 
Garden Mount Annan (ABGMA) and the Blue 
Mountains Botanic Garden Mount Tomah 
(BMBGMT) � have had a focus on prevention 
and research on plant diseases since 1989. 
The ever-present issue of biosecurity is 
brought into sharper focus given the respon-
sibility of managing signi�cant areas of criti-
cally endangered ecological communities, 
including a large area of Cumberland Plain 
Woodland at ABGMA, and the BMBGMT 
which is located in the World Heritage listed 
Blue Mountains National Park. On-site man-
agement of pests and diseases in the 
Gardens is critically important to prevent in-
cursions in these ecosystems. 
 
Detection and Surveillance 
 
Botanic Gardens of Sydney is uniquely placed 
among botanic gardens in having an in-house 
research and diagnostic capacity as part of its 
core functions. The PlantClinic at RBGS pro-
vides a fee-for-service plant disease diag-
nostic service for other agencies (including 
national parks), consultants, and the broader 
horticultural community. PlantClinic also pro-
vides diagnostic services, support and advice 
for pest and disease outbreaks amongst the 
more than 11,800 species across the three 
gardens living collections (BGoS 2023). This 
unique capability has provided incentive to 
continuously enhance diagnostic techniques 
to ensure accuracy and speed of diagnosis. 
Most tests are built on a variety of DNA-
based diagnostic tools that are de�nitive and 
rapid, facilitating speedy management deci-
sions (e.g. Laurence et al., 2024). 
 

Botanic Gardens of Sydney has been a 
member of BGCI�s International Plant Senti-
nel Network since its inception, and has 
contributed to surveillance projects to record 
pest and disease issues on species originat-
ing from the United Kingdom, now growing 
in Australia. These contributions led to the 
recent detection of a new pathogen report 
of Phytophthora pluvivora on Quercus robur 
at BMBGMT (Laurence et al., 2023).  The lo-
cation of the RBGS on Sydney Harbour, 
combined with the substantial number of in-
ternational visitors, has positioned the 
gardens as a highly likely location for new 
incursions of pests and disease. As part of 
Australia�s strict biosecurity programs and 
protocols, the RBGS is regularly surveyed 
and monitored by the NSW Department of 
Primary Industry (NSWDPI) for pest and 
disease outbreaks. 
 
On the ground management and 
procedures  
 
Botanic Gardens of Sydney is committed to 
protecting and enhancing its living collections, 
which are of national and international 
signi�cance, and represent a valuable asset 
for scienti�c research, conservation, and 
engagement. In 2023 we developed a 
comprehensive Living Collections Strategy to 
fully document the diverse collections and 
provide a vision for future management. 
However, due to the complexity of operations 
across our three gardens, the organisation 
faces a multitude of biosecurity challenges 
that pose a threat to the health and diversity 

of its living collections, as well as to the 
natural environment and non-accessioned 
living landscapes within, and immediately 
adjacent to each garden.  
 
These challenges include the introduction and 
spread of pests, disease, weeds, and invasive 
species that can affect plants and soil, and 
therefore potentially compromise the integrity 
and resilience of Botanic Gardens of Sydney�s 
living collections. Current practices across the 
organisation follow best practice approaches, 
with some having evolved independently 
based on the context and location of each 
site. These differences are in�uenced by the 
physical location of the gardens, the internal 
horticultural requirements, and the provision 
of services to external clients.  
 
Nursery and Horticulture 
 
Botanic Gardens of Sydney has dedicated 
procedures for nursery hygiene and plant 
quarantine to ensure staff and visitors do not 
introduce unwanted biosecurity risks. Those 
entering clean areas must use footbaths, and 
new accessions must undertake speci�c 
procedures, such as pasteurisation and quar-
antine periods, to prevent the introduction of 
potentially compromised growing media or 
plant material. Hygiene protocols extend to 
propagation surfaces and the tools and 
equipment used in each location, including 
the movement of plants from an infected site 
to an uninfected site, ensuring no cross con-
tamination both within and across facilities 
and sites. 
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Symptoms of Phytophthora root rot in a Xanthorrhoea species in northern New South 
Wales caused by Phytophthora cinnamomi.



 
Non-accessioned living landscapes 
 
When working throughout the non-garden 
areas, such as the non-accessioned living 
landscapes adjacent to the Blue Mountains 
World Heritage Area, horticultural teams fol-
low strict sterilisation protocols, carrying 
methylated spirits for decontaminating work 
boots on entry into these areas, as well as at 
designated check points throughout. This 
risk management approach ensures that any 
pathogens already introduced by other parties 
using these areas, are less likely to spread 
further throughout these critical ecosystems. 
 
Biosecurity in botanic gardens is not just 
about what may enter the garden. While 
many species held across our three locations 
are Australian native species, the majority of 
species, including Australian natives, are 
being grown outside of their native range. 
Many of these have the potential to become 
pest species across Australia and national 
precautions are taken to identify high risk 
plants and prevent gardens escapees in�l-
trating neighbouring areas of conservation 
value (Australian Government 2010). Botanic 
Gardens of Sydney works closely with the 
Australian and NSW governments to ensure 
any high-risk species are promptly identi�ed, 
catalogued with a reference collection in the 
National Herbarium of New South Wales for 
future identi�cation and research, and quar-
antined or destroyed to prevent their spread 
from the gardens to Australia�s sensitive 
native ecosystems.   
 
Research  
 
Our science programs have included a 
component of research on plant diseases. 
This has focused on diseases of conservation 
importance (e.g. Phytophthora root rot) in the 
natural ecosystem and on diseases that have 
been problematic in managing the living 
collection in the Gardens (e.g. Armillaria  
root rot; Fusarium wilt). This research has 
focussed on mapping the extent of disease 
in the conservation estate in NSW 
(McDougall & Liew 2023), developing  
and validating management techniques 
(Summerell & Liew, 2020; Liew et al., 2023; 
McDougall & Liew 2023), enhancing 
diagnostic capability and capacity and 
determining the susceptibility of different 
species (especially threatened species) to 
pathogens (McDougall & Liew 2024). The 
incursion of myrtle rust into Australia in April 
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Symptoms of myrtle rust on Rhodamnia maideniana, a critically endangered species in 
cultivation at the Australian Botanic Garden Mount Annan.

2010, and its impact on our most important 
plant family, has broadened our research into 
better understanding the interaction between 
this pathogen and the many hosts it attacks.  
 
Metacollections and Ex situ 
conservation 
 
The detection of Phytophthora root rot at the 
only site where the Wollemi Pine grows in 
2004 (Bullock et al., 2000; Puno et al., 20; 
Summerell & Liew 2020), as well as the 
recognition that this iconic species is highly 
susceptible, was a turning point in how we 
started to think about managing plant 
diseases impacting critically endangered plant 
species.  It was recognised that control of the 
pathogen at the site was not possible, and 
alongside the increased risk of bush�res as a 

result of climate change, there would be a 
need to create translocated populations. We 
are now at the point where we have genomic 
information about most of the individuals to 
guide the establishment of the translocated 
population and the establishment of a 
metacollection across continents. The recent 
plantings of Wollemi Pines in collaboration 
with BGCI and Forestry England across the 
UK and Europe is a wonderful example of the 
power of botanic gardens to achieve great 
conservation outcomes. Botanic Gardens of 
Sydney is appreciative of BGCI and 
Bedgebury National Pinetum and Forest, for 
facilitating the distribution of genetically 
diverse six-packs of Wollemi Pines 
throughout the UK and Europe and Atlanta 
Botanical Gardens for its assistance in 
receiving Wollemi Pines in the United States. 



A similar exercise is now underway with 
those species that are susceptible to myrtle 
rust � it is clear there are many species under 
critical risk of extinction as a result of this 
disease (Fenshem et al., 2021). Many species 
in the Myrtaceae are well suited to seed 
banking but some of the very susceptible 
species are not seed bankable so options 
involving tissue culture, cryopreservation and 
glasshouse collections are being used 
(Hardstaff et al., 2022). The importance of 
genomic information is critical as it allows us 
to only grow and maintain the minimum 
number of plants that contain the full diversity 
of the species. 
 
Future Biosecurity Priorities 
 
While current approaches to the understand-
ing and management of biosecurity have 
served Botanic Gardens of Sydney well, the 
organisation recognises that this issue carries 
increasing complexity in a highly globalised 
world. Over the next two years, Botanic 
Gardens of Sydney will undertake a compre-
hensive biosecurity risk assessment across 
our living collections, facilities, and operations, 
using a tested and robust methodology. The 
risk assessment will aim to identify and evalu-
ate the sources, pathways, and con-
sequences of biosecurity threats to the 
organisation�s operations and living collec-
tions, as well as the existing and potential 
mitigation strategies. The risk assessment will 
be undertaken in close collaboration with our 
in-house capacity for plant health diagnostics 
at the PlantClinic, which has extensive experi-
ence and expertise associated with our dis-
ease history, past procedures and current 
diagnostic capacity.  
 

This will result in the development of a biose-
curity strategy that de�nes the vision, goals, 
and principles of biosecurity management for 
Botanic Gardens of Sydney, aligning with the 
organisation�s strategic priorities, and the rel-
evant biosecurity frameworks of the Austra-
lian and NSW governments. The strategy will 
identify the key stakeholders, roles, and re-
sponsibilities for biosecurity within and out-
side Botanic Gardens of Sydney, and the 
mechanisms for communication, collabora-
tion, and coordination throughout its imple-
mentation.  
 
We will also implement an operational plan 
that outlines the speci�c actions, timelines, re-
sources, and indicators for delivering against 
the biosecurity strategy. The operational plan 
will enhance all aspects of our biosecurity 
management, such as prevention, surveil-
lance, detection, diagnosis, response, re-
covery, reporting, and review. The operational 
plan will have a dedicated approach to moni-
toring and evaluating its implementation to 
ensure realisation of a comprehensive and ef-
fective approach to biosecurity across three 
unique botanic gardens.   
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Genetically diverse cuttings of Rhodomyrtus psidioides � the native guava � forming 
part of a metacollection for this species.

A spore sampler to detect incursions of 
new strains of myrtle rust at the Royal 
Botanic Garden Sydney.

In committing to the development of a new 
biosecurity strategy and operational plan, Bo-
tanic Gardens of Sydney aims to contribute 
meaningfully to the complementary actions of 
the forthcoming Global Strategy for Plant 
Conservation and provide leadership to other 
botanic gardens and plant-focussed organ-
isations. We strongly believe that our collec-
tive operations can lead to better plant health 
outcomes both within botanic gardens, and 
throughout the biodiverse ecosystems on 
which we all rely. 
 
Professor Brett Summerell AM, 
Chief Scientist and Director 
Science, Education and 
Conservation 
 
Damian Wrigley, Manager,  
Living Collections & Conservation 
 
Botanic Gardens of Sydney,  
Mrs Macquaries Rd, Sydney  
NSW 2000, Australia 
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