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Introduction 
 
This article started out with one of those conversations that appear harmless at first, then they ambush you 
and before you have time to say Satsuki Azalea you have volunteered again.  AT the AGM held at the 
Swindon and District Winter Image Show in February 2007, Steve Davis asked if anyone had any 
information on Sudden Oak Death.  With absolute integrity, we all kept our mouth shut and said nothing.  
Steve then suggested that we ask DEFRA and/or the Forestry Commission and I walked into the trap… 
 
The technical difficulty with encouraging DEFRA and the Forestry Commission to investigate bonsai is 
that their principal interest is to protect the economic prosperity of the Kingdom.  While you and I might 
think that bonsai are important in terms of their contribution to the United Kingdom’s GDP, they 
disappear into microscopic proportions.  QED DEFRA will, as with any other government organisation, 
apply the appropriately small effort to resolve a small issue.  This is not a criticism just an observation of 
reality. 
 

Uncloaking Phytophthora spp.  
 
The word Phytophthora comes from the Greek ‘plant destroyer’. 
 
As with all things the veil of ignorance only starts to lift as we explore.  The fog of Phytophthora spp. is 
long and deep in the annals of nastiness in the plant kingdom.  Phytophthora spp. has struck a number of 
times in significant and well-known attacks on different parts of the agrarian world.  Remember the Irish 
Potato Famine, the failing of the Grape Vines in France and then the majority of the wine world, all due 
to Phytophthora spp. attacks.  Therefore, Phytophthora spp. has qualified as a very nasty little fungus. 
Phytophthora spp. is a genus with over 50 different species, which attack plants through their roots, 
vascular system and foliage. To complicate life the genus is known on a number of occasions to attack a 
plant simultaneously with two different inoculums from the genus interacting to give a very complicated 
reaction within the plant under attack.  With such a diverse population of pathogens and an even more 
diverse range of hosts, definitive answers are scarce. 
 

         
 

 An Unhealthy and Healthy Oak  A Garden Centre Taxus 
 Under attack by Phytophthora spp Under attack by Phytophthora spp 
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The Phytophthora spp. is more closely related to algae rather than fungi, although some of the language 
around mycelium and spores are those of fungi. As a group of unpleasant souls Pythium, Phytophthora 
and downy mildews are related to each other and are successively more particular about how they attack 
our plants.  Pythium spp. comes in some 85 species, cause damping off, and some damage to ornamental 
crops.  Pythium is largely saprophytic i.e. feeding off dead material.  Phytophthora on the other hand is a 
pathogen producing toxins and/or poisons, which cause disease and is parasitic, i.e. it lives by 
consumption of nutrients prepared by its host plant. 
 
Looking around the published works you are in no doubt of the threat posed by Phytophthora spp..  In the 
top five disease threats identified by the RHS three are the result of Phytophthora spp. as follows: 
 

�  Jarrah dieback (Phytophthora cinnamomi) 
�  Alder dieback (Phytophthora alni) 
�  Sudden oak death (Phytophthora ramorum and Phytophthora kernoviae) 

 
With this sort of pedigree, it’s not surprising to find other threats such as: 

 
�  Chamaecyparis lawsoniana is attacked by Phytophthora lateralis 
�  Ilex spp. are attacked by Phytophthora ilicis 
�  Solanum spp. are attacked by Phytophthora infestans 
�  Aesculus hippocastanum is attacked by  Phytophthora cambivora and Phytophthora citricola 

 
To date plants known to be susceptible to Phytophthora spp. attack include: 
 
Abies fraseri 
Acer 
Aesculus hippocastanum 
Alnus glutinosa 
Arbutus 
 Arctostaphylos 
Ardisia japonica 
 Calluna 
Camellia 
Castanea sativa  
Chamaecyparis lawsoniana 
Cornus 
Corylopsis 
Erica 
Eucalyptus  

Fagus sylvatica  
Forsythia 
Hamamelis  
Heteromeles 
Hebe pinguifolia 'Pagei' 
Ilex 
Juniperus  
Kalmia  
Leucothe  
Lithocarpus 
Liriodendron tulipifera 
Lonicera 
Nothofagus  
Pieris 
 Pinus 

Pittosporum 
 Prunus  
Pseudotsuga 
Malus 
Quercus 
Rhododendron 
Rosa  
Rubus idaeus 
Sequoia sempervirens 
Syringa 
Taxus  
Tilia 
Tsuga canadensis 
Umbellularia  
Vaccinium 

 
This list is neither complete nor exhaustive as species of trees continue to be associated with 
Phytophthora spp. attack and the attack model continues to be better understood.  It is unfortunate that 
this list reads like a Who’s Who of our more familiar bonsai material. 
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Detection  
 
Phytophthora spp. multiply and spread by producing microscopic swimming spores (zoospores) that infect 
the host during wet periods.  Water is therefore a primary means of distributing Phytophthora spp infection, 
once established the development of the pathogen is dependent upon the host tissue. In trees and therefore 
bonsai, Phytophthora spp. attack the fine roots and/or the collar region initially.  In the secondary attack, the 
fungus spreads into the larger anchor roots and/or up the trunk.  Phytophthora spp. mainly infects the inner 
bark (cambium and phloem).   
 
Sometimes if conditions favour the local and rapid build-up of zoospore levels at the time a tree or trees are 
genetically or seasonally susceptible, then acute attacks by Phytophthora spp. can occur.  Trees die suddenly 
from water stress due to the loss of the fine feeding roots and/or due to ring barking as the disease’s canker 
strangles the tree. On other occasions, the attacks by Phytophthora spp. and the background zoospore 
populations may remain low.  This results in long-term disease, with the tree surviving because root loss is 
roughly offset by root replacement.  This balance can held be for a long time until some other factor tips the 
scales in favour of Phytophthora spp. and towards progressive decline. This long-term chronic 
Phytophthora-related disease can be very difficult to detect.  It is often masked because it is part of a disease 
complex, which includes weather or other environmental exposure, and this makes it difficult to diagnose a 
Phytophthora spp. attack.   
 
Once weakened by the primary Phytophthora spp the root damage and other systemic weakening of the tree 
is likely to make the tree susceptible to secondary attack by other organisms, such as Armillaria or bark 
beetles.  By the time the secondary attacks are identified, treated and disposed of, the original, primary attack 
by Phytophthora spp. will be well masked. 
 

               
 

 Syringa Camelia 

 

               
 
 Kalmia Leucothoe    
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Die back, rot, blights, cankers, etc and are all the early symptoms of a Phytophthora spp. attack.  More 
typically, the symptoms commonly associated with a Phytophthora spp. attack are: 
 

�  Branch or sectional die-back of the plant 
�  The roots  and/or crown rot  
�  Weeping or dry cankers and lesions, often collected on one side of a plant 

 
Unfortunately, by the time these symptoms present the probability is that the invasion by Phytophthora spp. 
is too advanced to deal with by the means available to us. 
             
 
 
 
 
 
 
 
 
 
 

 Weeping Cankers Detail of an advanced Weeping Canker 

 

                  
  
 Mottled necrotic inner-bark Bark bleeding or tarry spots 

 
Expanding on the above your plants, which are under attack by Phytophthora spp. may display foliage with 
small, sparse and yellow leaves and eventually some dieback.  Infected roots will be dark either black or 
brown, and the fine feeding roots are likely to be absent.  Following on from the primary attack you will 
often observe secondary infection of the weak and dead tissues by other fungi.  These changes will be 
gradual and can be attributed to a variety of other causal issues such as mineral deficiencies, winter and 
physical damage, etc.  These mixed signals are an issue because it delays identification as these easier causes 
that are more common need to be eliminated before assuming the worst and dealing with the symptoms’ as a 
Phytophthora spp. attack.   
 
Therefore, while detection is important, prevention is your best defence. 
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Prevention 
 
The good news is that there are fungicides that are effective against Phytophthora spp.; the bad news is that 
a lot of them are going to require commercial licences from DEFRA, etc and therefore are likely to be 
unavailable. 
 
Man is the major vector for Phytophthora spp. moving infested soil or plant material over long distances. 
Over the past 200 years, many of the serious diseases caused by Phytophthora spp have almost certainly 
arisen from introduction of the pathogen to new and susceptible hosts by man.  Phytophthora is contagious, 
given the right conditions rapid build-up of zoospore levels and local movement within the plant population 
can, where trees are genetically or seasonally susceptible lead to mass outbreaks of acute disease with trees 
dying suddenly from water stress due to loss of their fine feeding roots. 
 
Prevention will be your first line of defence.  Remove dead organic material, avoid bringing infected plants, 
remove fallen leaves, practice tool hygiene, cycle stored water and dry the storage container, use “sterile”  
soil sources, avoid windblown dust etc.  Integrated Pest Management is something that needs to become 
second nature.  Clean and remove as many paths as practical; observe and attack the attackers early and you 
might just have a chance.  Phytophthora spp. spores are spread in water and resting spores and are found in 
the soil.  Secondary infections often start at wounds in the bark.  So treat wounds carefully.  Anecdotal 
evidence suggests that early excision can prevent total loss, therefore blighted leaves, dying branches, etc 
should be cut out and a topical fungicide applied to the wounds.  Isolation of plants would seem prudent if 
you suspect an attack. 
 
With water being a major carrier, we need to check stored water as Phytophthora spp. quickly builds up to 
dangerous levels.  Ray Broughton from Sparsholt College advocates a Cress Test.  Take samples of your 
stored water periodically (say once a month), use it to water and germinate cress seed on paper or other 
“sterile” medium.  If the cress germinates in a couple of days your water is safe, if it doesn’t dispose of the 
water carefully as it is highly likely that it is toxic to your plants.  Periodic drying of water buttsand high 
turnover of the water should be sufficient to avoid this problem. 
 
The use of sterile or pathogen-free soils will be important.  Akadama, Kanuma, and the horticulturally 
available soils appear all to be pathogen-free. 
 
Research is still in progress and the anecdotal evidence and experience with previous Phytophthora spp 
attacks suggest that early palliative applications of fungicides can be beneficial.  The coincidence of 
moderate to high temperature with higher humidity levels seem to be common in all of the strategies for 
application with Blights.  This high temperature and humidity is typically defined as around 10oC and above 
60% RH for a sustained period of 48 hours.  Once triggered the application of mancozeb (Bio Dithane 945), 
copper oxychloride (Murphy Traditional Copper or Vitax Bordeaux Mixture) at 10 - 14 day intervals has 
provided some relief, but this has always been pre-emptive before any signs of Phytophthora spp. attack.  
The evidence does not support post-attack application of these fungicides, the evidence relates narrowly to 
potato and tomato blight arising from Phytophthora infestans attacks on Solanum spp. so it would be 
imprudent to extend these findings beyond this until research has been completed. 
 
Propamocarb Hydrochloride (Filex, Proplant), Etridiazole (Terrazole 35WP Scotts), Metalaxyl-M (Subdue) 
and Etridiazole  (Standon Etridiazole) Fenamidone, Azoxystrobin, all have a proven record in suppressing 
Phytophthora when used as drenches or applied topically.  The use of these chemicals is not discussed 
further because they are all commercial-grade fungicides and generally unavailable to a bonsai grower. 
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One issue to be very aware of is that Phytophthora spp. is a very adaptable fungi and immunity to some 
fungicides has been found because of long-term use.  Therefore, if you do use any chemical interventions it 
is important that you attack aggressively and decisively before Phytophthora spp. inherits immunity to your 
chemical. 
 

Cure 
 
There is none! 
 
I have been unable to identify any treatment that has proven curative effects; blocking and slowing down the 
impact have been the norm.    Effective fungicides are those listed above with the addition of Etrizaole and 
Cymoxanil.   The use of these chemicals is not discussed further because they are all commercial-grade 
fungicides and generally unavailable to a bonsai grower. 
 
All of the authorities indicate that destruction by burning is the most appropriate end game. 
 
 

 
 

NOTIFIABLE:   
 
If you suspect Sudden Oak Death the pathogens are Phytophthora ramorum and Phytophthora 
kernoviae both causing bleeding canker and are notifiable to DEFRA.   
 
Beech Fagus sylvatica, Red Oaks Quercus rubra, Turkey oak Quercus cerris, English or Common 
Oak Quercus robur and Tulip Tree Liriodendron tulipifera have all been recorded as being attacked by 
these pathogens.  
 
By must law DEFRA be notified, this can be done by contacting the: 
 
 Plant Health Division at 
  Contact your local PHSI office or, PHSI HQ, York 

            Tel: 01904 455174  
            Fax: 01904 455197 

   Email: planthealth.info@defra.gsi.gov.uk, 
           Website: www.defra.gov.uk/planth/ph.htm  
 
Forestry Commission Pathology Disease Diagnosis Service at: 
               Tel: 01420 23000 Fax: 01420 23653 
 
Forestry Commission Plant Health Service 
               Tel: 0131 3146414 Fax: 0131 3146148 
 
Or visit these websites for more information: 
               www.forestry.gov.uk/pramorum  
               www.defra.gov.uk/planth/pramorum.htm  
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Source Information 
 

Information on Phytophthora ramorum 

This was the first discovered cause of Sudden Oak Death, but they then found Phytophthora kernoviae 
  
http://www.rhs.org.uk/advice/sudden_oak_death.asp 
  
http://www.defra.gov.uk/planth/pramorum.htm  
  
http://www.forestry.gov.uk/forestry/WCAS-4Z5JLL 
  
Note from Cornwall public meetings around Sudden Oak Death 
 
http://www.forestry.gov.uk/forestry/infd-66shfj 
 
Information on Phytophthora kernoviae 
 
Current front runner as the cause of Sudden Oak Death... 
 
http://www.forestry.gov.uk/forestry/infd-66jlgb 
 
Fungicide Research 
 
The following websites identify some of the current research 
 
http://www2.defra.gov.uk/research/project_data/More.asp?I=PH0310&M=KWS&V=Plant%20diseases 
 
http://www2.defra.gov.uk/research/project_data/More.asp?I=PH0316&M=KWS&V=Plant%20diseases 
 
http://www2.defra.gov.uk/research/project_data/More.asp?I=PH0318&M=KWS&V=Plant%20diseases#Cont 
 
http://www2.defra.gov.uk/research/project_data/More.asp?I=PH0317&M=KWS&V=Plant%20diseases 
 
http://www2.defra.gov.uk/research/project_data/More.asp?I=PH0320&M=KWS&V=Plant%20diseases 
 
Other 
 
TERRAZOLE 35WP – STILL WORKING AFTER ALL THESE YEARS 
A. R. Chase 
Chase Research Gardens, Inc. 


