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Emerging findings on JL: Aug-Sept ‘09  



Larch foliar symptoms, Aug-Sept ‘09  
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Lab infected larch needles 
  

Naturally infected larch needles ► 



Research questions  

 When does infection/sporulation of larch foliage 
occur? 

 Spring, summer, autumn? 

 Where does larch come in the sporulation 
hierarchy, compared with other hosts such as 
rhododendron and bay laurel? 

 Do all larch species grown in Britain have 
similarly susceptible foliage? 

 Larix kaempferi (Japanese larch) 

 L. decidua (European larch) 

 L. x eurolepis (hybrid larch) 

 Do all these larch species have similarly 
susceptible bark? 

Larch susceptibility 



Foliar symptoms - P. ramorum (Oct 2010) 

Symptom development  
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Isolation of P. ramorum from artificially infected 
foliage October 2010, May & August 2011 

 
 

Host species 

Percentage successful re-isolation 

October 
foliage (2010) 

May foliage 
(2011) 

August foliage 
(2011) 

BRC01 PLY72 BRC01 PLY72 BRC01 PLY72 

California bay laurel 100 100 40 42 37 100 

Sweet chestnut 94 97 100 100 100 100 

Common bilberry 100 100 Nd Nd Nd Nd 

Rhododendron 100 100 98 52 100 100 

European larch 58 36 0 10 20 7 

Hybrid larch 47 28 0 0 2 3 

Japanese larch 42 42 0 0 12 0 



Sporulation potential  
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European larch (Aug) 

Hybrid larch (May) 

Japanese larch (Oct) 

• Needles can support sporulation year round, but 
in spring and summer no symptoms are 
apparent and the pathogen is difficult to isolate, 
particularly from Japanese larch 

• Symptoms only develop in autumn 
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• Generally, infected 
Japanese larch 
needles produce the 
most spores, 
European larch the 
least 

• Those spores not 
only include 
ephemeral sporangia 
but also long-lived 
chlamydospores 

JL 

HL EL 

Sporulation 



Relative performance of larch spp 
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• Ability of P. ramorum 
to colonise bark of 
larch  (JL, HL, EL) 

• Results not what we 
expected: 

• JL least susceptible 

• EL most susceptible 

• Season? 

• Is JL worst affected in 
the field because it 
tends to produce the 
most spores from 
foliage? 



Improvements in detection 

 Cannot rely on isolation to confirm 
pathogen presence even with the 
best samples 

 PCR based detection – both 
conventional and real-time gives 
much higher levels of detection but... 

 Sample preparation is critical 

 Conventional PCR (ITS rDNA) also 
indicates that other Phytophthoras may 
be ‘covertly’ infecting larch but at much 
lower levels compared with P. ramorum 

 Why difficulties with isolation? 

 JL very high in resin acids which appear 
to be inhibitory to Phytophthora 

 General problem when dealing with 
Phytophthora infecting conifers 



Etiology of ramorum on larch 

 How do symptoms develop? 

 Trees suffer multiple infections, many lesions on some 
individual trees 

 Thinner bark easier to infect? 

 Often symptoms develop on twigs, and apparently infection 
progresses inwards 

 Ramorum presence in bark vrs wood? 

 How long before trees show symptoms? 
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Conclusions - thoughts  

 All larch species grown in GB affected, but with 
differences in susceptibility and sporulation potential 

 Quantity, timing of sporulation on JL appears very 
different from rhododendron 

 Potentially sporulation can occur throughout the year? 

 In the field disease symptoms on needles occurs in 
autumn, and sporulation likely to be most abundant then 

 Sporulation on larch leads to collateral damage on many 
other tree species 

 How long from infection to full symptoms – 3 years? 

 Infected rhododendron has probably been the route for 
spread into forests and onto larch, but infection on 
larch (height sporulation potential) has hugely changed 
the disease dynamic 



• Forest Research 

• Anna Harris, Alice Holt 

• Suzy Sansici-Frey, Alice Holt 

• Gavin Hunter, Alice Holt 

• Clive Brasier, Alice Holt 

• Tony, Alan and Zac, TSU Exeter 

• Funding sources 

• Forestry Commission 

• USDA 

• Defra Phytophthora Programme 

Acknowledgements 


