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Is there a problem?
 Evidence base

•long term monitoring by active surveys

•expensive, therefore tend to be abandoned

•tend to focus on commercial species or single 
species in response to a particular pest or pathogen

 Passive surveillance

 FR Disease Diagnostic Advisory Service databases

 self reporting 

 General perception that we are seeing increasing 
disease impacts on our trees

•changes in forestry practice, disturbance

•due to the introduction of new pathogens
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Early examples of damaging introductions (GB)

Disease/Pathogen Pathways Possible Origin

Cinnamomi root disease 

Phytophthora cinnamomi

Planting stock

1800s to 1900s

South west Pacific

White pine blister rust 

Cronartium ribicola

Planting stock

1900s

Eastern Asia

Oak mildew

Erisiphe alphitoides

?

1900s

North America

Dutch elm disease

Ophiostoma ulmi

Elm logs            

1920s

Eastern Asia

Fire blight

Erwinia amylovora

Planting stock & 

infected fruit,1950s

USA

Red Band Needle Blight  

Dothistroma septosporum

Planting stock 

1950s

Himalayas, South 

America?



More recent damaging introductions

Disease/Pathogen Pathways Possible Origin

Dutch elm disease

Ophiostoma novo-ulmi

Elm logs            1960s Eastern Asia

Alder disease   Phytophthora 

alni

Nursery stock  1970s to 

1990s

Interspecific 

hybridisation event

Holly blight

Phytophthora ilicis

Nursery stock 1980s Unknown, USA?

Box blight

Cylindrocladium buxicola

Nursery stock 1990s Unknown

Sudden oak death 

Phytophthora ramorum

Nursery stock 1990s Eastern Asia?

Horse chestnut bleeding 

canker Pseudomonas 

syringae pv aesculi

Nursery stock 1990s Himalayas

Kernoviae dieback 

Phytophthora kernoviae

Nursery stock 1990s Australasia



 Increase and diversity in free trade had never been 
greater and is now considered a major driver of 
pest introductions

 Growing affluence and disposable income means 
that consumers demand selection of food and 
plants from all over the world, and markets 
continually look for new products and more cost-
effective production 

 For Britain alone, many of 13,000 
host/species/origin import combinations have been 
identified as potential risks 

 Rule of 10 - only 10% of all introduced species will  
establish, and of these10% will become pests, even 
fewer highly damaging pests

More introductions?



High risk pathways - plants
 Regulation and inspection

 list based

 pathogens are microbes,

 symptoms non-specific

 The size issue! ïinstant trees

 commodities/products may not 

be homogeneous

 may preclude inspection

 Cryptic pathogens and 

asymptomatic sporulation

 Phytophthora ramorum

 Non-host carriers



Invasive species

 óAlien invasive speciesô

•as defined in the Convention on Biological 
Diversity

•pose economic threat

•pose environmental threat, and impact on 
biodiversity

 Typically characterised as highly mobile, 
evolving entities

 Cause long term damage to the 
environment which may be irreversible



Impact of invasives in natural 

environment vs agricultural systems
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How long is this phase?



Changes that promote invasive 

behaviour

 Escape from ónativeô habitat and stabilising 
selection

 Exposure to hosts that have not co-evolved 
resistance to the pathogen

 Mobility (association with a new/effective vector, 
this often includes man)

 Habitat disturbance and genetic change in the 
pathogen such as hybridisation

 Climate change
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A newly arrived organism é

Fitness parameters Selection components
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Examples of invasives

 Cinnamomi root rot, Phytophthora cinnamomi

 Horse chestnut bleeding canker, Pseudomonas 
syringae pv aesculi

 Red band needle blight, Dothistroma 
septosprum

 Dutch elm disease, Ophisotoma novo-ulmi

 Alder Phytophthora disease, Phytophthora alni

 Sudden oak death, Phytophthora ramorum



Phytophthora disease of alder

 Phytophthora alni, hybrid 

species

 Several heteroploid taxa 

(subspecies)

 Probably arose in nurseries

 Spread throughout much of 

Europe

 One subspecies recently 

found in Alaska, Michigan

PaaPau Pam



óSudden Oak Deathô in Europe

 Phytophthora ramorum in Europe since 1990ôs but only 

formally named and reported in 2002

 Reported in 20 European countries (mainly from 

nurseries/retail centres) infecting  ornamental plants -

Rhododendron, Viburnum, Camellia & Pieris

 Found outside in gardens, parks and woodlands in UK 

(>170 locations), and 8 other countries (Belgium, France, 

Netherlands, Germany, Ireland, Norway, Spain)

 Infected trees only in UK and NL



Required factorsé

 óSporulatingô foliar host

ÅRhododendron, northern 

Europe

ÅBay laurel in USA

 Susceptible trees

 Climatic factors



Phytophthora ramorum in Britain

 First findings on trees in 2003

 October 2003 to July 2009, a total of 100 trees 

found infected, about 30 with potentially lethal 

stem infections 

 All broadleaved tree species

 All associated with infected rhododendron



Change in behaviour ïwest country, August 2009

Widespread dieback on Japanese larch (Larix kaempferi)



Infected mature larch commonly 20-

25 m tall

Young larch (5-8 yr), no nearby rhododendron



Stem symptoms on larch



Larch foliage susceptibility tests



Outcome of this new phase

 Many more trees affected, and many new hosts
 New hosts: birch, western hemlock, Lawsonôs 

cypress, Douglas fir

 Beech, sweet chestnut, still less than a handful of 
native oaks

 Surveys throughout the PFE of larch during the 
winter
 So far disease on larch limited to west country

 Felling of affected mature larch trees before 
budbreak to minimise a new wave of sporulation 
on infected needles



0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Year

D
e
s
c
ri

b
e
d

 s
p

e
c
ie

s

DeBary 1876

Tucker 1931

Waterhouse1963

Erwin & Ribeiro 1996

IUFRO 

2007

Described Phytophthora species over time

?
How many more óscientifically unknownô Phytophthora threats 

are out there?

From Brasier (2009)
Numbers have effectively doubled in ~10 years  since 1996



Each imported pathogen is an uncontrolled, 

potentially dangerous, open ended 

experiment in evolution.

Brasier, 2008


