



[bookmark: _Hlk193722481]Plant health biosecurity for conservation - assessments and implementation in natural habitats
Plant health biosecurity plan
Introduction
[bookmark: _Hlk197860261]This plant health biosecurity planning template for conservation work aims primarily to prevent the introduction and spread of non-native / alien plant pests and pathogens, which include: bacteria, fungi, insects, mites, nematodes, oomycetes, phytoplasmas, viruses and viroids – these organisms can be damaging to plants and are collectively referred to as plant pests. Most plant pest biosecurity measures should also help prevent the spread of all unwanted organisms, e.g. Invasive Non-Native Species (INNS) as well as all pests and diseases of plants. All unwanted organisms, if introduced or spread further, have the potential to cause extensive damage to plant life and associated ecosystems, making robust biosecurity measures crucial for maintaining the health of plants that grow in semi-natural habitats and all other landscapes.
[bookmark: _Hlk197857714]Carrying out plant conservation work (e.g., habitat maintenance and management, plant relocations, plant translocations, habitat creation, habitat restoration) carries a risk of the inadvertent introduction of plants pests into sensitive habitats - thereby negating the objectives of the work. Every phase of the process for planned works needs to be assessed for biosecurity risks, this can include, for example: the production of plants; planting at the restoration site; movement of people and tools; and the movement of machinery and soil. There may be project specific factors to consider and the framework in this template aims to support practitioners develop an effective plant health biosecurity plan for their site(s) and conservation operations. Populated example forms can be found in Appendix B of this document.
Key aspects covered in this planning template:
Prevention versus managing pests - The focus of this plan is to be proactive and prevent the introduction and/or spread of plant pests in the first instance, i.e. ‘prevention is better than cure’ 
Pathway analysis – The objects (e.g. live plants) and/or means of travel (e.g. via wind or water course) that can lead to pests arriving in a new area are known as pathways. A method of assessing threats from plant pests is to consider all potential pathways which in turn enables the implementation of key plant health biosecurity measures for the site(s) where conservation work is to be carried out. 
Specific plant pests of concern - It can be an intensive exercise to identify and assess every notifiable plant pest relevant to proposed conservation works. However, in certain situations it will be necessary to identify specific plant pests that present a high risk. This plan aims to assist practitioners identify when individual plant pest species should be included as part of a plant health biosecurity plan. 
Measures that protect against all unwanted organisms - Often notifiable plant pests and Invasive Non-Native Species (INNS) are considered separately when in reality many of the measures that prevent the spread of plant pests will also help prevent the spread of INNS.  Ultimately the aim of this plan is to support good biosecurity systems to prevent the spread of all unwanted organisms, such as micro-organisms, invertebrates, nematodes, as well as plant life, aquatic organisms and mammals. 
Known and unknown pests - It is acknowledged that there are many organisms that we know we must avoid spreading, however, there are also potentially damaging organisms that as of yet we do not know about. Therefore, robust biosecurity measures to protect against all unwanted organisms are essential to environmental stewardship. 

	Site ownership and responsible person(s)

	Site owner/organisation
	

	[bookmark: _Hlk197857107]Name and job title of person filling in this assessment / name of person responsible for overseeing all site operations (if different) 
	

	Phone number(s) of above
	

	Email (s) of above
	

	Designated biosecurity manager (person responsible):
	

	Phone number of biosecurity manager
	

	Email of biosecurity manager
	

	Site location

	Site name:
	

	Site Address (if available) 
	

	National grid reference coordinates:
	

	Plan dates

	It is recommended that the first review should be no longer than one-year after sign-off date by the senior manager

	Date of plan preparation:
	

	Signed off by (senior manager)
	

	Review date
	




	[bookmark: _Hlk197856179]Organisation’s Plant Biosecurity Policy / Approach

	Provide details of the organisations approach to plant biosecurity 
(e.g. a policy or a statement recognising the threat from non-native / alien plant pests in relation to the work of the organisation)
[bookmark: _Hlk197708203]If your organisation does not have a plant biosecurity policy or an official approach, then completing this template and accessing the associated resources aims to provide a substantive first step.

	






 
	Project Description

	General description of the site and nature of works to be conducted – if helpful a plan / map can be appended to the plan

	








	Site designations

	Select all relevant site designations here and add any site-specific information of relevance to this plan, i.e. which may inform management responses

	Designation (types of protected areas)
	Yes / No
	Plant health and biosecurity considerations

	RAMSAR site
	
	

	Special Area of Conservation (SAC)
	
	

	National Nature Reserve (NNR)
	
	

	Site of Special Scientific Interest (SSSI)
	
	

	Local Nature Conservation Site (LNCS)
	
	

	Local Nature Reserve (LNR)
	
	

	National Park
	
	

	Other Effective Conservation Measure (OECM)
	
	

	Other
	
	


 


	
Managing biosecurity risks associated with the movement of plants and soils

	Add below the activities which you propose to carry out with respect to the movement of plant and soil and how you are going to reduce the biosecurity risks associated with your work. An example is given. Use the framework within the PHC Biosecurity Best Practice Guide for Conservation to assess risk level and worked example (see Appendix A).
Inherent within this table is the assumption that any introduction of a novel pest and diseases / unwanted organisms into a new area will have a high (negative) ecological impact (i.e. it takes a precautionary principle to the introduction of unwanted organisms).

	Activity to be carried out
	Assessed risk level 
Low/Medium/High
	Risk minimisation measures including a description of how this minimises the risk.
	Risk level after mitigation measures implemented

	EXAMPLE
Translocation of plants from nursery to field (planting) site.

	High – moving mature plants long distances with growing media attached is high risk (see table on pg 2 of best practice guide)
	(1) Plant used have been grown in a nursery with a high standard of plant biosecurity and independently audited. 
(2) plants sourced from a local nursery to minimise risk of moving a pest afar.
(3) The risk has been reduced further by using bare-root transplants to minimise the risk of introducing pests or pathogens in growing media.
	Low

	Continue to add rows until all risks are identified
	To complete
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Managing biosecurity risks associated with the movement of machinery and equipment used for operations on the site

	Add below the activities which you propose to carry out in relation to the movement of machinery and equipment used for operations on the site and how you are going to reduce the biosecurity risks associated with your work. An example is given. Use the framework within the PHC Biosecurity Best Practice Guide for Conservation to assess risk level (see Appendix A)
Inherent within this table is the assumption that any introduction of a novel pest and diseases / unwanted organisms into a new area will have a high (negative) ecological impact (i.e. it takes a precautionary principle to the introduction of unwanted organisms).

	Activity to be carried out
	Assessed risk level 
Low/Medium/High
	Risk minimisation measures including a description of how this minimises the risk.
	Risk level after mitigation measures implemented

	EXAMPLE
Bringing a JCB onto a peatland restoration site shape peatland edges and ditches. 
	High – machinery can transport pests and pathogens if soil is attached from last site.
	Thoroughly clean the machinery to remove all visible soil

	Low

	Continue to add rows until all risks are identified
	
	To complete
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Managing ongoing biosecurity risks associated with site management

	Add below the activities which you propose to carry out in relations to site management (e.g., beating-up, checking fences, visitor management, etc.) and how you are going to reduce the biosecurity risks associated with you work. An example is given. Use the framework within the PHC Biosecurity Best Practice Guide for Conservation to assess risk level (see Appendix A)
Inherent within this table is the assumption that any introduction of a novel pest and diseases / unwanted organisms into a new area will have a high (negative) ecological impact (i.e. it takes a precautionary principle to the introduction of unwanted organisms).

	Activity to be carried out
	Assessed risk level 
Low/Medium/High
	Risk minimisation measures including a description of how this minimises the risk.
	Risk level after mitigation measures implemented

	EXAMPLE
Site or contractors entering the site on foot
	High – pests and pathogens can be spread on footwear 
	Clean the treads of boots/footwear
Inspect the laces, inner sole, folds and flaps of footwear to make sure there is no soil or seeds present.
	Low

	Continue to add rows until all risks are identified
	
	To complete
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	





	Plant pests of concern to project

	Use this box to cover any specific pests that are of concern and why they are a threat. 
Some examples of specific pests that are of concern in Scotland are:  Phytophthora (P. alni) disease of alder; Oak processionary moth (Thaumetopoea processionea); Blueberry rust fungus (Pucciniastrum minimum); Phytophthora (P. ramorum and P. kernoviae) disease of vaccinium (blue berry or blaeberry); Dothistroma needle blight (D. septosporum) of pine. Thought should be given to the wider context of conservation work, e.g., if your work is focussed on restoring twinflower in a Caledonian Pinewood, pine diseases should also be considered as a concern because these could still be inadvertently introduced with twinflower.  

	




 
	Other unwanted organisms of concern to this project (e.g. INNS)

	List named species here that are to be considered during the development of this biosecurity plan.
Some examples of unwanted organisms that are of concern in Scotland are: - Rhododendron (Rhododendron ponticum); Japanese knotweed (Fallopia japonica); Purple pitcher plant (Sarracenia purpurea) in some areas; Non-local heather (Calluna vulgaris) genotypes.

	




 


	Plant pest monitoring during works

	List monitoring methods and frequencies below (detection survey)

	Method of monitoring
	Frequency of checks

	
	

	
	

	
	


 
	Plant pest monitoring post-completion of works

	List monitoring methods and frequencies below (detection survey)

	Method
	Frequency

	
	

	
	

	
	


 



	People – Awareness

	Clear instructions and training are central to good biosecurity practice – use this table to identify the groups of stakeholders to engage with and the training and/or information that should be provided to each person or group.

	People and stakeholders
	Training provided / guidance or information issued in particular taking account of any risks to biosecurity identified 

	Site manager
	

	Staff
	

	Contractors
	

	Visitors
	

	Others
	


 


	
Incursion / outbreak response

	Detail the procedures to be followed in the event that a plant pest or other unwanted organism is detected (this could include time scales, responsible person to lead response, resources required, licences required etc.). Pest concerns should be reported to SASA’s Horticultural & Marketing Unit (hort.marketing@gov.scot). 

	





 

	
Record keeping

	List records that will be kept as part of the Plant Health Biosecurity Plan (e.g. plant passports, good in checks)

	






 



Resource section
Plant Health Centre biosecurity best practice guide for conservation https://www.planthealthcentre.scot/sites/www.planthealthcentre.scot/files/2024-05/Biosecurity%20best%20practice%20for%20conservation%20WEB.pdf 
Plant Health Centre biosecurity best practice for safe disposal of plant waste and spent growing media https://cdn.forestresearch.gov.uk/2023/05/Plant-waste-guidance.pdf 
Detailed Pest Fact Sheets for 39 Priority Pests https://www.planthealthcentre.scot/sites/www.planthealthcentre.scot/files/2025-05/39%20Priority%20Pest%20Factsheets.pdf 
Symptoms of Ill Health in Plants: An Introductory Guide for the Horticultural Sector https://cdn.forestresearch.gov.uk/2023/05/Symptoms-of-ill-health-in-plants-flier.pdf 
Reducing Phytophthora risk in nurseries – key considerations https://cdn.forestresearch.gov.uk/2023/05/Reducing-Phytophthora-risk-in-nurseries-flier.pdf 
Understanding high risk hosts for Phytophthora https://cdn.forestresearch.gov.uk/2023/05/High-risk-hosts-for-Phytophthora-flier.pdf 
Defra UK Plant Health Information Portal https://planthealthportal.defra.gov.uk/
The UK Plant Health Risk Register https://planthealthportal.defra.gov.uk/pests-and-diseases/uk-plant-health-risk-register/
Reporting tree related health issues to Forest Research Tree alert: https://treealert.forestresearch.gov.uk/ 
For Northern Ireland, use Tree Check https://www.treecheck.net/twa-ui/#/public/report 
Detailed tree pest and disease information is available on the Forest Research pest and disease resources pages https://www.forestresearch.gov.uk/tools-and-resources/fthr/pest-and-disease-resources/
Tree Health Centre Resource Hub (Yorkshire Arboretum) https://www.yorkshirearboretum.org/treehealthresourcehub


Glossary of terms
ISPM 5 – Glossary of phytosanitary terms
Detection survey: Survey conducted to determine the presence or absence of pests [FAO, 1990; revised FAO, 1995; CPM, 2022]
Incursion: An isolated population of a pest recently detected in an area, not known to be established, but expected to survive for the immediate future [ICPM, 2003]
Outbreak: A recently detected pest population, including an incursion, or a sudden significant increase of an established pest population in an area [FAO, 1995; revised ICPM, 2003]
Pest risk assessment (as opposed to Analysis): valuation of the probability of the introduction and spread of a pest and the magnitude of the associated potential economic consequences [ISPM 2, 1995; revised ISPM 11, 2001; ISPM 2, 2007]

References
Kline, N., Elliott, M., Parke, J.L., Stark, D., Shaw, D.C. and Christiansen, A., 2022. Preventing Phytophthora Infestations in Restoration Nurseries: A Key to Protecting Wildland Plant Communities. Oregon State University Extension Service. https://extension.oregonstate.edu/catalog/pub/em-9330-preventing-phytophthora-infestations-restoration-nurseries
Disclaimer
The aim of this template is to support conservation practitioners and managers to demonstrate that they have considered and mitigated the biosecurity risks associated with the work they intend to carry out in the natural environment. The use of this template does not provide comprehensive evidence that all relevant risks have been mitigated for a given site. Please note that the information contained in this template may not cover all risks and users of this template should conduct their own research and assessments into the relevant biosecurity risks for their site and operations.  

Appendix A – Plant Health Centre “Biosecurity best practice for conservation” guide
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Appendix B – Example Case Studies
To test the PHBP template, two stakeholders were asked to fill out the template as if they were using it for a project or specific application. This helped generate real-world examples to guide future users of the template. These examples are given below as links to PDFs. If you have difficulty accessing them, they are included in Appendix C of the project Final Report, available on the PHC website: Developing resources for appropriate plant biosecurity assessments and implementation in natural habitats | Plant Health Centre

Case study 1 – was completed by a team that is carrying out peatland restoration projects across various sites in Scotland. This shows the use of the PHBP as a general risk assessment tool for a specific activity over a number of sites.
PHC2024-02 Case study 1 - peatland restoration.pdf

Case study 2 – a rare plant project at RBGE concerned with the conservation of a native fern, Woodsia ilvensis. This case study shows the biosecurity considerations required for plant translocations, relocations and habitat creation projects.
PHC2024-02 Case Study 2 - plant translocation.pdf
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Biosecurity best practice for conservation

Ruth Mitchell (Hutton), Matt Elliot (RBGE), Henry Creissen (SRUC) and Lisa Ward (Forest Research)

Carrying out plant conservation work (e.g.,
relocations, translocations, habitat creation,
habitat restoration) carries a risk of the inadvertent
introduction of pests and pathogens into sensitive
habitats. Thereby negating the objectives of the
work. For example, there are several species of
Phytophthora (fungal-like plant pathogens) which
are ideally suited to surviving and spreading

in plant production facilities. If measures are
not taken, pathogens can be introduced from the
nursery or from soil on machinery/tools into the
wider environment on plants during conservation
activities.

Every phase of the process from the production
of the plants, to planting at the restoration site,
to movement of machinery and soil needs to
be considered. The framework below des
actions that could be taken to reduce the risks
of, and nce to, plant pests wi
identification of specific plant pests.

Key principles to promote
plant health in the natural
environment:

1. Risk assessment - thorough assessment should
be made before an activity is carried out to
identify and assess the potential impacts and risks
of that activity. The boxes below can be used to
help develop the risk assessment.

2. Bio-security protocols: should be developed to
mitigate or reduce the risks identified in the risk
assessment.

3. Responsible person for biosecurity: Organisations
involved in habitat creation/restoration should
have a named individual responsible for
biosecurity. This person should be trained in
biosecurity and have overall responsibility for the
development of a risk assessment and protocols
that address biosecurity risk.

4. Check protocols followed: Regular checks should
be made by the responsible person throughout
the project to ensure biosecurity protocols are
followed by staff and contractors.

Monitoring: Assessing plant health should be part
of regular monitoring, such as habitat condition
surveys or the monitoring of restoration/creation
success.
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The risks associated with the movement of plants and soils:

Risk factor Lower risk

Seed

Stage of plant life cycle

Soil movement

Distance from source
to nursery

Local,
short.
distance

Distance from nursery
to release site

Local,
short.
distance

Afew
individuals

Number of plants

Plants held in
propagation facilities
that also grow a wide
range of other plants,
often from many
sources

Plants held in
propagation facilities
with good biosecurity
practices

Species susceptible
to pests or pathogens
which lead to high
rates of mortality and/
or damage

Species susceptible
to pests or pathogens
which also impact on
a broad range of host
species

Higher

Long
distance

Long
distance

Lots

Risk reduction measures.

Use seed/spores for conservation programs, plants as
alast resort. Bare-root plants are potentially lower risk
depending on their production regime. Establish the
biosecurity credentials of suppliers of both plants and
seeds (e.g., are they Plant Healthy Certified?).

Avoid moving soil or growing media between sites
unless it has been heat treated for  period that would
Kill al pests and pathogens.

Collect material for propagation locally where possible.

Consider setting up a nursery near to the site where
biosecurity can be controlled by the project team.

deally seed should be used for conservation programs.
If plants are required, consider setting up a nursery
near to the site where biosecurity can be controlled by
the project team

Plants sourced externally to the project should be
subjected to a period of quarantine at a dedicated
nursery away from other plants (at least 3 months).
They should be monitored continually for signs of pests
and diseases. They should only be released for planting
into the wild once they can be confidently described as
free from pests and pathogens.

See section below ‘Reducing risk to wild ecosystems
during nursery production of plants’

Species selection based on plant health considerations
should be made during the planning phase of a project,
such as consulting the UKPHRR or host lists of known
pests.

The person responsible for biosecurity should ensure
all staff are aware of the associated plant health issues
relating to the plant species they are working with.

Species selection based on plant health considerations
should be made during the planning phase of a project.

The person responsible for biosecurity should ensure
all staff are aware of the associated plant health issues
relating to the plant species they are working with.
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The risks associated with the movement of machinery and
equipment used for managing the site:

Risk factor i Risk reduction measures

Proximity of site to Close EY Al staff made aware of biosecurity guidance. All
roads / tracks s machinery sanitised thoroughly before it arrives on site.
Careful consideration required during planning stages
of the project regarding site selection. Where possible
avoid movement of machinery over large areas of
previously undisturbed ground.

Movement of Al staff made aware of biosecurity guidance. All
equipment across large machinery sanitised thoroughly before it arrives on site
areas of land, often and also when it is moved between sites.

crossing ownership
boundaries

Local contractors / Training of contractors / staff prior to project

machinery commencement to ensure that all machinery is
sanitised thoroughly before it arrives on site and that all
guidance is followed.

Ongoing biosecurity risks associated with site management:

Risk reduction measures

Site or contractors
entering the site on
foot

‘The “Arrive Clean — Leave Clean” philosophy should be
adopted.

taff should get in the habit of arriving on site with
cleaned footwear and cleaning footwear as they leave
the site.

[Link to Keep it Clean]

Hand tools brought Al equipment should be sanitised prior to it being used
onto site (e.g, spades on site.
for planting activities).

Recreational visitors to
the site.

Provide interpretation to encourage visitors to “Arrive
Clean - Leave Clean”.
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Best biosecurity practice for nursery production of plants

Sites used for plant production should be clearly defined
with limited access for critical staff only. Producing plants
under cover (e.g, a poly tunnel) can help create a secure
environment. Particular attention needs to be given to:

o Site access should be restricted to critical staff only
who have been trained in biosecurity. Disinfecting
foot baths/mats should be placed at the site

entrance(s).

Pots - use new or sterilised pots. Store pots off the
ground in clean racks or covered bins,

Growing media - use a growing media that has been
subjected to a recognised heat treatment standard
(e.g., PAS100). Store in sealed bins or bags off the
ground.

Water and irrigation — use municipal water or a deep
well. Ensure good drainage across the site to ensure
there s no standing water (e.g, puddles). minimize
splash between containers (e.g, by using drip
irrigation).

Workflow and layout — separation between
workflows can minimise disease spread. For
example, maintain maximurm separation between
clean growing areas and plant waste.

Propagation and growing areas should be kept
separate and scrupulously clean. Never place pots
on bare soil. Clean up leafy debris which may contain
pathogens.

S The james oyl
Th5 55 Hutton Botanic Garden
RN wstiute | Edinburgn

Phytosanitary practices - Disinfecting foot baths
should be placed at all entrances. Keep work areas
and tools clean using disinfectants. Any vehicles that
come onto site should have their wheels cleaned.

Plant waste management  use best practice

‘guidance (PHC2021/02 guidance) to ensure that
waste is managed effectively to avoid the build-up of
pests and disease on site.

Monitor plants regularly and recognise a diseased
plant so that issues can be managed at an early stage

£R factsheet).

Know who to report any diseased plants to and what
action should be taken (HMU at SASA (scotland),
APHA (England & Wales), DAERA (NI) for non-woody
plants, Tree Alert (Forest Research) for trees).

If any commercial plants are being brought onto site,
ensure the nursery where the plants are sourced
follow best management practices for disease
prevention (e.g. the Plant Health Management
standard).

Further information and guidance can be found in
the Plant Health and Natural Environment Fellowship
report and policy summary on the Plant Health

Centre website.
2 I* Forest Research
SRUC

“This work was commissioned by Scotland's Centre of Expertise for Plant Health Funded by Scottish Government
through the Rural & Environment Science and Analytical Services (RESAS) Division.
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