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2001 First report in Europe

1946 First report (USA)
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P. pinea P. radiata P. pinaster

Experiments confirm pathogenicity for most important pine species in Portugal



National law applies: Portaria n.º 294/2013, de 27 de setembro. D.R. n.º 187, Série I. It establishes 
extraordinary phytosanitary protection measures to prevent the introduction and dissemination of the fungus 

In colaboration with the Phytossanitary authority  (DGAV) and INIAV

(Forest authority): coordination & crisis management



• When the pitch canker fungus is detected, a

demarcated area is established. It is composed of

an infested zone and a buffer zone. The buffer

zones measures at least 1 km wide around the

infested zone.

• The main control measure is the destruction of

seeds, symptomatic seedlings, plants, trees, within

the infested places.

• For the rest of the host plant species without

symptoms within the demarcated area, a two-year

quarantine is applied. During this period their

circulations is forbidden and they are intensively

monitored and sampled.



Buffer zone

F. circinatum surveyed in defined high risk areas  - (ICNF data)

Grid points (2 km x2 km) between 2010 and 2015



Collected samples 2010-2016

(ICNF data)

Nurseries/ 
Traders                   

Pine Forest Areas of seed 
production

Total



INIAV (Oeiras)

Fitolab (Coimbra)

UTAD (Vila Real TM)

ICNF
Colects/sends Plants & Seeds to 3 labs

ICNF collect Results

DGAV (phytosanitary authority) EU



Branches/Trunks - Bark removed to locate necrotic wood

EPPO - Protocol Bulletin 39(3):298–309



• 2 pieces per seedling 

• surface-sterilized in a 1.5% solution 
of sodium hypochlorite, and rinsed in 
sterile distilled water

EPPO - Protocol Bulletin 39(3):298–309

Each sample: 60 seedlings

(4 seedlings/90 mm PDAs plate)



Each sample 400 seeds

• Plated without surface disinfection

• Incubation at 25 ºC or room temperature

• First observation between 4 to 7 days and up to three weeks

EPPO - Protocol Bulletin 39(3):298–309

P. nigra 

P. pinea



SNA

• macro and microconidia

• coiled sterile hyphae 

• polyphialidic conidiophores

• absence of clamidospores

EPPO - Protocol Bulletin 39(3):298–309

Fusarium colonies subcultured to PDA then SNA

SNAs Cultures-
Examination 
after 10 days:

Positives: confirmation by IGS rDNA 
region conventional or RT PCR



• Biological enrichment:  seeds incubated at 22 ± 3C for 72 h (PDB Difco)
• Crushing by a Micotron MB 550 
• DNA extraction (Kit) 
• Real-time PCR (IGS rDNA)

Ioos et al. (2009)
EPPO - Protocol Bulletin
39(3):298–309 (Appendix 6)





Year
Nurseries/traders 

with positive results

Stands with 

positive results

Positive 

samples
Destroid plants

2009 7 - 13 800.000

2010 4 - 10 214.000

2011 3 - 4 111.000

2012 0 - 0 0

2013 2 - 2 52.000

2014 4 - 6 170.000

2015 2 - 3* 79.520

2016 2 2 5
132.508 (1300 trees in forest stands)

Total 24 2 43 1.559.028

• 2015  first report in seeds - *two positive seed samples of P. radiata were detected;

• 2016  first report in field - ICNF tracked the origin of the positive seeds and the P. 
radiata stand of origin situated in the north of country were more intensively 
surveyed;

• 2016 second report in field – positive results in young plantation of F. radiata were 
found in the centre of the country.





From scientists/from government :

• To understand the pathways of dispersion to 
implement good management procedures; 

• Methods for early detection;

• Risk maps;

• Rehabilitation plan for affected forest areas;

• Compensatory measures should be implemented 
for laboratory analyses and vegetal material 
destruction. (Owners support  all at their own 
expense).

F. Quirino-INIAV



• Caracterization of Portuguese isolates/epidemiology 
(INIAV/Valencia University colaboration);  

• Improved methods for detection (PLURIFOR & COST Action FP1406 –
PINESTRENGTH);

• Improved good methods for disinfection of seeds, containers 
and subtracts (new project approved: +PrevCRP)

• Screening for susceptibility of the two most important pines in Portugal,
P. pinaster and Pinus pinea, based on the knowledge already gathered in
a previous breeding program;

• Evaluation of the potential of insects as passive or active vectors
of the fungus in Portuguese forest and nurseries;

• Development of control measures by testing chemicals and/or 
natural products/organisms (INIAV Master thesis & +PrevCRP).

F. Quirino-INIAV
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