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Content

2.1 What is biosecurity and what are harmful organisms?

2.2a What is pest risk analysis (PRA) and how do we use it to determine the level of risk an organism 
poses?

2.2b Know what the UK plant health risk register is

2.2c Using the Plant Health Management Standard - How do we apply the principles of pest risk 
analysis to ensure the appropriate level of protection for a business? 

2.3 Overview of the main groups of harmful organisms including an introduction to:

Å e.g. Phytophthora ramorum, Xylella fastidiosa, Pepino mosaic virus, Pine wood nematode, Asian 
longhorn beetle, Fuchsia gall mite

2.4 What should I do if I suspect a notifiable organism?
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Learning outcomes

Årecognise that not all organisms are harmful, and that some organisms cause greater 

damage than others

Åknow what the UK plant health risk register is

Åappreciate how pest risk analysis can also help determine the appropriate level of 

protection for a business

Åcite some of the pests and diseases of plant health concern

Åknow how to report a suspect notifiable organism
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2.1 Content and Learning outcomes

2.1 What is biosecurity and what are harmful organisms?

ÅTo be able to define biosecurity

ÅRecognise that not all organisms are harmful, and that some organisms cause greater 

damage than others
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2.1 What is Biosecurity?

Ψ! ǎŜǊƛŜǎ ƻŦ ǇǊŜŎŀǳǘƛƻƴǎ ǘƘŀǘ ŀƛƳ ǘƻ ǇǊŜǾŜƴǘ ǘƘŜ 

introduction and spreadof harmful organismsΩ

Derived from: Gregory Koblentz, 2010
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What are harmful organisms?

Harmful organism ςany injurious agent that causes damage, commonly referred to as symptoms

Symptoms - highly variable and affected by interaction of many factors

Environment
Harmful organism 
ςpest or pathogen

Host

Damage
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Damage ςcontributing factors

Å Contributing factors that influence plant husbandry and 

vitality

Å Predisposing factors that made plants more vulnerable 

to attack, effect defence mechanisms and impact of any 

pest or pathogen

Cultural

Å Soil type and compaction

Å Nutritional

Environmental

Å Light

Å Temperature

ÅWater

Å Aspect

Å Chemicals

Urban planting scheme demonstrating a range of 
cultural and environmental issues
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Different roles of organisms

Pathogens 

e.g. Ash dieback

DISEASES

Decomposers

e.g. Leaf litter decay

Beneficials

e.g. Mycorhizzalfungi
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2.1 Summary

What is plant biosecurity and what are harmful organisms?

ÅBiosecurity- a series of precautions that aim to prevent the introduction and spread 

of harmful organisms

ÅHarmful organism ςany injurious agent that causes damage, commonly referred to 

as symptoms

ÅCultural and environmental factors contribute to the health of plants

ÅOrganisms play different roles in ecosystems- for fungi - pathogens that cause 

disease, but also decomposes and beneficials
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2.2 Content and Learning outcomes

2.2a What is pest risk analysis (PRA) and how do we use it to determine the level of risk 

an organism poses?

2.2b Know what the UK plant health risk register is

2.2c Using the Plant Health Management Standard - How do we apply the principles of 

pest risk analysis to ensure the appropriate level of protection for a business? 
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2.2a Pest Risk Analysis (PRA)

Defined in Glossary of Phytosanitary Terms (ISPM 5)

ÅPest risk analysis: The process of evaluating biological or other scientific and economic 

evidence to determine whether an organism is a  pest, whether it should be regulated, 

and the strength of any phytosanitary measures to be taken against it 

[Pest ςrefers to pests and pathogens]

ÅCarried out to International standards (ISPM 2 and 11)

ÅPRA can be applied at different levels and boundaries:

ÅRegional ςEuropean ςEFSA PRA

ÅCountry ςUK Risk Register

ÅPremise or site ςYour business ISPM - International Standards 
For Phytosanitary Measures
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Pest Risk Analysis

Initiation

ωIdentity PRA site/area

ωIdentify Pests and Hosts

Risk 
Assessment

ωGeographical distribution

ωPest biology and lifecycle

ωPathways ςentry, introduction and spread

Risk 
Management

ωManagement options and controls

ωMonitoring

ωConsultation and communication

DECISION/ACTION
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2.2bUK Plant Health Risk Register

Å An integral part of UK Plant Health decision making

Å It is used to rapidly screen pests for their potential 

risks to the UK

Å New pests added every month and entries 

reviewed in response to new information

Åwƛǎƪǎ ŀǊŜ ŀǎǎŜǎǎŜŘ ŀƴŘ ǎƘƻǿƴ ŀǎ ΨǳƴƳƛǘƛƎŀǘŜŘΩ ŀƴŘ 

ΨƳƛǘƛƎŀǘŜŘΩ ŦƻƭƭƻǿƛƴƎ ŀŎǘƛƻƴǎ ǘƻ ǊŜŘǳŎŜ Ǌƛǎƪ 

Å Available online: 

https://planthealthportal.defra.gov.uk/

Å It can also be downloaded into excel to facilitate 

analysis of the data it contains

Å New entries or changes to entries are highlighted 

via a news feature UK Plant Health Risk Register
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UK Plant Health Risk Register

Å Unmitigated risk rating - risk without any co-

ordinated actions in place ςto either pest or host. 

It does take into account possible industry 

applications of treatments for other pests which 

may have an effect.

Å Mitigated Risk - mitigations include regulation (of 

pests and pathways), targeted surveys, industry 

management, contingency plans, publicity and 

research projects

An example screenshot taken from the UK risk register for the Asian longhorn beetle. It illustrates risk ratings 

(unmitigated, left-hand side boxes; mitigated, right-hand side boxes) in addition to current mitigations.
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UK Plant Health Risk Register - Inherent pathway risk ratings

This table is used by the UK risk register to assign a risk rating for different 
types of commodities.  The higher the value the greater the risk.
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UK Plant Health Risk Register - Social and Environmental Impact

This table is used by the UK plant health risk register to assign a risk rating 
for both environmental and social impacts of introduced pest or 
pathogens.  The higher the value the greater the risk.
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2.2c Plant Health Management Standard  ςPRA and ALOP

The Plant Health Management Standard (PHMS) requires each company to:

ÅCarry out a Pest Risk Analysis (PRA) in order to identify and manage risks

ÅThis will assist the business to reach an Appropriate Level of Protection 

ΨǘƘŜ Appropriate Level of Protection (ALOP)deemed appropriate by the company 

establishing a sanitary or phytosanitary measure to protect, human, animal or plant life 

ƻǊ ƘŜŀƭǘƘ ǿƛǘƘƛƴ ƛǘǎ ǘŜǊǊƛǘƻǊȅΩΦ
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Using PRA to demonstrate  ALOP ςsite / business / organisation
The PHMS recommends the following steps and the considerations in the PRA process

Å Initiation

- Site - Define site boundaries - nursery, garden centre, business yard, garden, or customer site (transient)

- Host plants - list plants handled by business

- Identify pests - use UK Plant Health Risk register for assistance, in addition to native pests and pathogens

- Map pest pathways - how the pest can arise, proliferate and be transferred (e.g. through operations, trade, visitors or 
natural processes) 

Å Pest risk assessment

- Unmitigated risk -the level of risk to the business and environment if appropriate controls are not in place

Å Pest risk management

- Controls - husbandry and housekeeping measures available to control pests and pathogens

- Manage risks (mitigated risk) - the level of risk to the business and environment if suitable controls and management 
systems are in place

- Appropriate level of protection - define for site(s) and demonstrate the level of risk is acceptable

- Monitoring - assesses effectiveness of controls and management systems

The process should be subject to self-assessment and review to ensure continual improvement

19



PRA ςsite/premise/business

The PHMS Guidance Documents sets out five general stages in the process:

1. Defining the site

2. Recognising factors that influence plant health

3. Identify and document critical control points*relating to biosecurity and plant 
health

4. Select appropriate measures that will give confidence in the biosecurity and 
health of plants produced

5. Establishing document routines for separate handling of nonconforming materials

Important ςthe PRA is central to the Plant Health Management Standard and by 
going through the process the decision may be taken not to grow certain plants or 
source from particular regions as the risk is assessed as being too high.

ϝ ΨCritical control points- points within or between production or movement processes where plant health can 
ōŜ ǊŜŀŘƛƭȅ ŀǎǎŜǎǎŜŘ όǾƛǎǳŀƭ ƛƴǎǇŜŎǘƛƻƴ ƻǊ ǎŀƳǇƭƛƴƎ ŀƴŘ ǘŜǎǘƛƴƎύΩ
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UK Plant Health Risk Register - Inherent pathway risk ratings

Very likely Likely Unlikely Highly 
unlikely

High

Medium

Low

High

Medium

Low

Likelihood

Im
p

a
c
t

Risk = Impact x Likelihood

This table demonstrates how risk is calculated and values determined
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Pest Risk Analysis is a 3 part process carried out to International Standards

Helps identify and manage risks

Assist in achieving the Appropriate Level of Protection (ALOP)

Any PRA should be reviewed regularly and as knowledge changes

E.g. host being traded, geographical distribution of pests etc

2.2 Pest risk analysis - summary
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2.3 Content and Learning outcomes

2.3 Overview of the main groups of harmful organisms including an introduction to:

2.3.1 Pathogens

e.g. Phytophthora ramorum, Xylella fastidiosa, Pepino mosaic virus, 

2.3.2 Pests 

e.g. Pine wood nematode, Asian longhorn beetle, Fuchsia gall mite

Å give some examples of the pests and diseases of plant health concern
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2.3 Harmful organisms

Pathogens
Å Fungi and Fungal like organisms
Å Bacteria
Å Viruses, viroidsand phytoplasmas

Pests
Å Nematodes
Å Insects
ÅMites

[ŜƎƛǎƭŀǘƛƻƴ ǊŜŦŜǊǎ ǘƻ ƘŀǊƳŦǳƭ ƻǊƎŀƴƛǎƳǎ ŀǎ ΨǇŜǎǘǎΩ ςwhich includes pests and pathogens

Fungal spores Insect pest
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2.3.1 Pathogens - microrganisms

Å Fungi
Å Bacteria
Å Viruses, viroidsand phytoplasmas

Fungal spores (small) Bacterial cells (very small)                     Virus particles (very verysmall)
ca. 1/10th of a mm ca. 1/100th of a mm 1/1000th of a mm
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Causes of Plant DiseaseBacteria

Bacterial cells Fire blight Pseudomonas syringaeon Magnolia

Horse chestnut bleeding canker Pseudomonas syringaeon hibiscus Bacterial colony Potato soft rot
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Bacteria
Background information
Å Colonise natural openings, wounds and insect feeding 

damage
Å Cannot be seen with the naked eye ςunless 

aggregated together ςslime and sticky gum
Symptoms
Å Leaf spots, mosaics, pustules
Å Cankers and lesions
ÅWilts and dieback
Å Soft rots
Spread
Å Infected propagating material, seed
Å Splash dispersal and contaminated surfaces
ÅWind blown soil and debris
ÅWater ςrain, irrigation, rivers
Survival
Å Plant debris, soil, surfaces, seeds, insects, water

Symptoms of bacterial fireblight

Bacterial colony growing on an agar plate
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Bacterial diseases

Bacterial ooze on leaf surface Bacterial leaf spots

Bacterial ooze on stemXylella dieback of olive
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Causes of Plant DiseaseFungi

rhododendron bud blast

Trametesversicolor Rhizopus/Mucor coral spot Alternaria spores

peach leaf curlGanoderma on hornbeam acer tar spot
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Fungi

Background information

Å Direct infection of healthy tissues

Å Entry via wounds and natural openings

Symptoms

Å Leaf, fruit and flower spots 

Å Cankers and lesions

ÅWilts, dieback

Å Soft rots, decay

Spread

Å Produce spores - air or water borne

Å Contaminated soil, plants, footwear

Survival

Å Specialist survival spores

Å Upto 25+ years in plant debris and soil

Strawberry blackspot

Ash dieback

Poinsettia powdery mildew

Strawberry red core
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