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Since 2009 affects the 
largest cork oak forest in 
peninsular Italy (219,70 
Hectars).
Two types of symptoms:
- foliage drying in sectors;
- stroke (fast death of the 
plant).
Course of disease: from some 
weeks to some months.

‘Oak decline’’ in Monte San Biagio (LT)



Large forest areas have 
been destroyed.

‘Oak decline’’ in Monte San Biagio (LT)



‘Oak decline’’ in Monte San Biagio (LT)



The pathogen: Phytophthora cinnamomi

Regnum Chromista – Div.
Oomycota causes necrosis of the
roots with loss of functionality and
subsequent death of the plant.
Prevalent symptom: a gradual
deterioration and drying of the
foliage. Affected plants species
about 5000 among crops, forestry
and ornamentals: it’s a worldwide
pathogen.

Zoospores with 2 flagella



Typical symptoms on the 
collar and trunk

(blazes on xylem 
apparatus)



3 big outbreaks were delimited, by 
collecting 76 soil root samples from 

sick plants rated on 5 classes of 
disease intensity.

2020 – start of a three-year Regional project with 
Viterbo University UniTUS

(Hectares)



2020 – delimited outbreaks on G.map



2020 Regional Project – samples on the 
rhyzospheres shown in map.

95 fungi colonies 
obtained: 
-  70 P. cinnamomi
- 4 P. cryptogea
- 8 P. plurivora



2020-22:  K-phosphonate by endotherapy 

3000 oaks 
treated inside 
and around the 
3 outbreaks



Treated oaks with K-phosphonate on O.B. 1 and 
2 in 2020-22



2022 – regional project - closure of 
outbreaks (approved)



A detail of the future 
enclosure 



1) Reduction of the incidence of the disease: Integrated
pest management protocols for each tree species (cork
oak, evergreen oak, chestnut);

2) Risk maps, predictive models of disease development
caused by Phytophthora species (P. cinnamomi, P.
cambiavora, P. multivora);

3) Improving the resistance of ecosystems to disease;

4) Reduction of human and natural pressures on
ecosystems;

Life-FAGESOS Project main goals



1° Life-FAGESOS main goal 

1 Reduction of incidence: 3 integrated control 
protocols, one for each tree species (cork oak, 
evergreen oak, chestnut) by: - 

 -  resistance inducers (potassium phosphite Kalex EVO),  

 - bacteria promoting plant growth and antagonistic 
microorganisms (Atens   Tricoten® Trichoderma atroviride 
AT10 + Bactrium® Bacillus megaterium BM77-BM06)  - 
bio-fumigant molecules (Biofence® FL) 

 - where still permitted: new methods of distribution of 
products based on potassium phosphite (treatment in 
fruit chestnut orchards with drones).



K-phosphonate no more admitted as fertilizer

-  seeking for Protocols for treatments with alternative 
products to k-phosphonate by drones drones (Kalex EVO: 
fertilizer that can also strenghten the crops.

 It compensates and prevents micro-nutrients 
deficiencies and is able to maintain healthy and resistant 
plants.

                          PK fertilizer

 
(+KOH )



TRICOTEN ® for disease biocontrol - based on the new strain of Trichoderma atroviride AT10 -
the first strain to obtain the low risk classification from the EFSA (European Food Safety
Authority)

Tricoten ®  
Atens

Aumenta il raccolto in 
condizioni di stress



foreseen cleaning
Stations overview

 

St. Vito Forest

Implementation of hygienic measures 



Valle Marina
foreseen cleaning
Stations overview

 

Implementation of hygienic measures 



Arrived to best solutions and offers

Mats used against bird flu in England



A solution to be 
adopted in 
Monte san 
Biagio:

concrete base 
with 
prefabricated 
modules



Positions of wheels cleaning stations

Positions of wheels stations will be slightly shifted, related to 
previous considered positions;

• placed alongside public streets, in Parking areas in 
strategic positions, to avoid troubles for viability and 
possible accidents;

• Sanitization of wheels will be made in “self-service” mode 
by drivers going out from outbreaks Areas;

• All the Stop Areas will need a layer of reinforced concrete 
under the mats, to stick and make them effective and 
long-lasting. 

• Popularization will be necessary to explain to citizens the 
purposes of the stations.



Candidate wheels cleaning station F.1
 «Vetica Str.»



Cleaning Station for wheels «Padre Biagio Square»

«Valle Marina» 
Area



Wheels Cleaning Station «Cervelloni Fountain»

«Valle Marina» Area



Foreseen Boots stations in Valle Marina fraction

• Finalizing the Puchases of Boots and wheels cleaning 
stations 

• Placing of boots and wheels cleaning stations with notice 
boards



Candidate wheels station F.2 «Limatella Str.»



Candidate wheels cleaning station «St. Vito Str.»



Signposts for tire cleaninig stations



Signposts for tire cleaninig stations



Signpost to be put on the outbreaks entrance



Signpost to be put
 beside the boots 
cleaning stations



General information signpost 
to raise citizens’ awareness



Arrived to best solutions and offers

Boots cleaning stations: Projct developement 



Boots cleaning stations placement – Outbreak 2



Boots cleaning stations placement – Outbreak 3



Cleaning Station in future 
nursery area of ‘’Villa 

Placitelli’’ (right side) and 
Tenuta Sugarelle.These regional properties are officially managed  by 

the Ausoni Park. Villa Placitelli is located in town 
and closer to the Park headquarters. Thus, security 
issues will be managed easier by employees and 
police.



2024 – our preferred  ‘’Stress tests’’ … Passed!



Cork oak germplasm collection on 2022



Selecting -georeferencing of trees
A free app for GIS 

measurements to geo-
referencing the trees 

trees selected 
by by 
phenotypic 
aspect marked 
with spray paint, 
photographed  
and geo-
referenciated on 
wgs84 
coordinates



Mother plants positions 2022-2023



Outbreak 1 mother plants



Outbreak 2 mother plants



Outbreak 3 - Mother Plants



Germplasm collection on 2022-2023 

Acorn selection
 and sanitization



Acorns seeding on 2023

in plastic pots, 
with the help                                                           

of civil volunteers 
of the Park

Using 
professional 

plant soil



Nursery Area
Currently the oak plants are stored at the 

Park headquarters



Nursery area at Park Headquartes



Germplasm collection 2022 - results

• 11 mother plants selected (around 700 acorns)
(M-1-2-T, M-1-3, M-1-4, M-2-1-T, M-2-4-T, M-3-
1-T, M-3-2-T)
Mother plant; Outbreak n.; Plant n.; Treated or 
not with K-phosphonate)
• 4 half sib progeny had not enough progeny to 

submit them to laboratory trials
•Many losses likely caused by root diseases - 

mechanical damages - high summer heat



Checking for resistant mother plants
7 half-sib progeny now being checked for resistance to P. 
Cinnamomi at UniTUS



Germplasm collection 2023 - numbers
• 4 new mother plants selected 

                    (M-1-6; M-3-3; M-3-4; M-3-5)

• 3 old mother plants resampled 

                                  (M-1-3; M-1-4 M-1-5)

•  approx. 560 plants seeded in plastic pots

The future nursery area will be more structured and 
professional. This probably will prevent most of the 
plants losses.



2023 – civil service volunteers training – Park 
headquarter



2023 – training for agriculture students of technical 
institute – Itri (LT)



Communication on events: artistic happening into 
the forest (outside outbreaks)– Nov. 2023



Thanks for your attention
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