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Three subspecies of Xylella fastidiosa were identified in Puglia; X. f. fastidiosa 
(strain ST 1), X. f. pauca (strain ST 53) and X. f. multiplex (strain ST 26)

X. f. pauca (strain ST 53) 

X. f. fastidiosa (strain ST 1) 

X. f. multiplex (strain ST 26) 



REG (EU) 2023/1706 of 7 September 2023 amending Implementing Regulation (EU) 2020/1201 
as regards the lists of plants known to be susceptible to Xylella fastidiosa
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X. f. fastidiosa (strain ST 1) 

• Multiplex: almond

• Fastidiosa: grapes & almond 

• Pauca: «olive»

Occurence of Xf isolates belonging to 3 subspecies

Surveys:
- Detection/delimiting
- Subspecies

identification Common 
hosts: eg. 
Almond, 
Polygala

Xylella fastidiosa in Apulia Region - Italy



SURVEILLANCE



SURVEILLANCE BASED ON

The knowledge acquired in previous plant health surveillance activities performed 
in accordance with Article 10 - Reg. (EU) 1201/2020 and Article 2 - Reg. (EU) 
1201/2020.



SURVEILLANCE BASED ON



SURVEILLANCE BASED ON

Tab. 5 – Area delimitata multiplex Capurso - Zona cuscinetto. Parametri utili zzat i per lo schema di campionamento e Piano di Indagine

Olivi Vigneti Fruttiferi Altre Aree TOTALE

Parametri

Livello di confidenza 0,6 0,5 0,6 0,4 0,95200

Prevalenza 0,009 0,05 0,009 0,01 0,01

Popolazione Target nell’area 
delimitata

Numero di piante specificate 175.581 239.025 11.869 924 427.399

Area a Rischio Al to 7.776 15.855 0 0 23.631

Area a Rischio Base 167.805 223.170 11.869 924 403.768

Incidenza sul totale

Area a Rischio Al to 0,044287252 0,066331974 0 0 0,047594204

Area a Rischio basso 0,955712748 0,933668026 1 1 0,952405796

Unità Epidemiologica

Unità epidemiologica Ettaro

Numero di ettari 585,27 159,35 18,99 3,08 766,69

Area a Rischio Al to 25,92 10,57 0,00 0,00 36,49

Area a Rischio Basso 559,35 148,78 18,99 3,08 730,20

Piante per ettaro 300 1500 625 300

Piano di indagine

Piante da campionare 146 21 184 93 444

Area a Rischio Al to 49 7 0 0 56

Area a Rischio basso 97 14 184 93 388

Allocazione del campione

Piante da campionare per ettaro 7 8 4 4

Ettari da campionare 21 3 46 23 93

Area a Rischio Al to 7 1 0 0 8

Area a Rischio Basso 13,85714286 1,75 46 23,25 85

% Area Rischio Alto 27% 8% 0% 0% 22%

% Area Rischio Basso 2,48% 1,18% 242,23% 754,87% 11,62%



Sampling unit 
Grid cells (= 1 hectar)

Number? – defined based on RIBESS+  



STAFF FOR SURVEILLANCE ACTIVITIES

The surveillance activities in accordance to EU Regulation 625/2017 falls within the scope of “other official 
activities” carried out by the competent authorities, or by delegated bodies or natural persons to whom 
certain other official activities have been delegated in accordance with this Regulation...".

Regional Law 19/2019 assigned ARIF “Regional Agency for Irrigation and 
Forestry activities” the task of monitoring and eradicating infected plants.

The ARIF staff involved in surveillance activities are appointed “Phytosanitary Assistants” by decree of the MASAF pursuant to Article 20 of 
Legislative Decree 19/2021:

The “Phytosanitary Assistants”:
• are professionally qualified technicians working at facilities or organizations other than regional phytosanitary services, 
• respond technically to the directives of the phytosanitary service responsible for the territory;
• comply with the instructions given by the head of the phytosanitary service responsible for the territory;
• carry out all official activities relating to plant protection, with the exception prescribing official measures and issuing phytosanitary 

certificates;
• operate on the express instructions of the head of the competent phytosanitary service, in relation to the functions assigned to them.
• propose to the phytosanitary inspector the application of a phytosanitary measure or the imposition of a sanction.

The phytosanitary activities are performed also from staff directly assigned to Phytosanitary service: Phytosanitary Inspector or 
Phytosanitary agent



PHYTOSANITARY ASSISTANTS

Phytosanitary agents are registered in the appropriate section of the National Register of 

National Phytosanitary Service staff. They have the following skills and experiences:

- Degree in agricultural sectors, 

- Work experience in the field of plant health,

- Attendance at a specific training courses in plant health.



Tools to visual inspection and collect samples (equipment):

SURVEILLANCE ACTIVITIES

- Specific jacket and ID badge

- telescopic pruning shears;

- pruning shears;

- tablet with specific software (App 

Xylella);

- Sampling Bag with barcode;

- Ethanol to disinfect the cut tools;

- Cooler bag



SURVEILLANCE ACTIVITIES

SAMPLING: 1° STEP – Visual inspection and collection of shoots/leaves

The APP Xylella assign to each team (identified by an ID) the grid cells to sample on a daily basis 

Macrocells

Macrocells (15 hectars X 15 hectars)

1 pooled sample to each 1 cell assigned (except to grapes in which for each grid are need 2 pooled sample) 



SURVEILLANCE ACTIVITIES

APP Xylella 

FILL THE INFO IN THE APP XYLELLA

* MANDATORY FIELDS

POOLED SAMPLE



SURVEILLANCE ACTIVITIES

APP Xylella 

Possibility to adjust the position of the plant sampled

* MANDATORY FIELDS



SURVEILLANCE ACTIVITIES

In the app Xylella is mandatory to attach the picture of the plant sampled or ispectioned



SURVEILLANCE ACTIVITIES

• Verify the presence of the species specified in the subspecies 

Xylella fastidiosa being monitored (e.g., olive tree in Xf pauca, 

grapevine in Xf fastidiosa, or almond tree in Xf multiplex);

• Verifity the presence of symptomatic plants. 

In presence of symptomatic plants, single samples must be collected

The phytosanitary assistants must visually inspect each assigned grid (“Olive Grove,” “Vineyard,” “Orchard,” or “Other 

Area”) in order to:

In absence of symptomatic plants, pooled samples must be collected (1 pooled sample consists of several single samples)



SURVEILLANCE ACTIVITIES

Main species inspected and collected 

• Olive (Xylella fastidiosa sub. pauca)

• Grapevine (Xylella fastidiosa sub. 
fastidiosa)

• Almond (Xylella fastidiosa sub. multiplex)



SURVEILLANCE ACTIVITIES

Olive
SINGLE SAMPLE

• The samples must be collect in the part of canopy that show 

symptoms;

• The single sample will not be used to pool sample;

• Collect from well-lignified branches:

• least 8 twigs of 15-20 cm with leaves;

• In alternative, 10-12 mature leaves with petioles;

•  Samples must not be taken from suckers and shoots of olive 

trees.



SURVEILLANCE ACTIVITIES

Olive
SINGLE SAMPLE

Each sample: 
Unique ID of the bag



SURVEILLANCE ACTIVITIES

Olive
POOLED SAMPLE

The pooled sample is made by 7 single samples (1 pooled sample each hectar). 

Each single sample must collected with the following way:

• Collect from well-lignified branches:

• least 4 twigs of 15-20 cm with leaves;

• In alternative, 10-12 mature leaves with petioles;

• Collect the samples in correspondence of the 4 cardinal points (N, E, S, O) 

and higher part of canopy 

• Samples must not be taken from suckers and shoots of olive trees.



SURVEILLANCE ACTIVITIES

Almond and other stone fruit

• The samples must be collect in the part of canopy 

that show symptoms;

• The single sample will not be used to pool sample;

• Collect from well-lignified branches:

• least 4 twigs of 15-20 cm;

SINGLE SAMPLE

POOLED SAMPLE

The pooled sample is made by 4 single samples (1 pooled 
sample each hectar)



SURVEILLANCE ACTIVITIES

Grapes

• The samples must be collect in the part of plant that 

show symptoms;

• The single sample will not be used to pool sample;

• Collect from well-lignified branches:

• least 4 twigs of 15-20 cm;

SINGLE SAMPLE

POOLED SAMPLE

The pooled sample is made by 4 single samples (2 pooled 
sample each hectar)



Once the team complete the field work - all information are sent to the database (accessible by all 
laboratories and inspectors)

UNIQUE ID n° assigned to the sample



Tissue preparation: example of grapes

LABORATORY ACTIVITIES

Tissue preparation: example for olive

Tissue preparation: example of almond

UNIQUE ID n° assigned to the 
sample



LABORATORY ACTIVITIES

DNA extracts

DNA preparations 

CTAB PROTOCOL

(Harper et al., 2010)

EPPO 7/24 (5)

qPCR

Simplex or duplex with the internal control «COX»

Several protocol to extract DNA



LABORATORY ACTIVITIES

ALL POSITIVE SAMPLES ARE SUBJECTED TO qPCR for SUBSPECIES IDENTIFICATION WITH METHOD DUPAS ET AL., 2016



LABORATORY ACTIVITIES

WORKFLOW

Laboratory test results

Negative

Results trasmitted to the official 
authority

Positive

Plant materials transfered to the 
Reference Lab for re-testing

Results trasmitted to the 
official authority

Doubtful samples

DNA transferred to the Reference 
Lab for subspecies identification

Negative Positive Doubtful samples

Results trasmitted to 
the official authority Field tree

re-sampled

New host/new outbreak
MLST analysis



LABORATORY ACTIVITIES

Official LAB detected a positive (samples are tested within 5-6 days) 



LABORATORY ACTIVITIES

2 days later - The Reference LAB identified the subspecies 



Example of positive sample in free area to Xylella fastidiosa (new outbreak)

REGIONAL PHYTOSANITARY SERVICE ACTIVITIES

Surveillance Xf-free for the olive isolates:
A pool of 7 almond trees tested positive in the Xf-free area

Reference Laboratory confirmed the detection of the 
bacterium in 2 trees of the pool



Example of positive sample in free area to Xylella fastidiosa (new outbreak)

REGIONAL PHYTOSANITARY SERVICE ACTIVITIES

Reference lab 
reported the results of 
the subspecies 
identification: multiplex



Example of positive sample in free area to Xylella fastidiosa (new outbreak)

REGIONAL PHYTOSANITARY SERVICE ACTIVITIES

Regional decree of demarcation area to Xylella fastidiosa:

• Infected zone (50-meter area around the infected plant)

• Buffer zone (2,5 Km area around the infected plant)  



Example of positive sample in free area to Xylella fastidiosa (new outbreak)

REGIONAL PHYTOSANITARY SERVICE ACTIVITIES

Eradication measures



Example of positive sample in free area to Xylella fastidiosa (new outbreak)

REGIONAL PHYTOSANITARY SERVICE ACTIVITIES

Eradication measures

Uprooted all the plants of 
specified species in infected 
zone (except the 
monumental plants negative 
at Xylella fastidiosa). In case 
of positive plants in the 
buffer zone of demarcated 
area to Xylella fastidiosa are 
applied the same measures. 



Example of positive sample in demarcated area to Xylella fastidiosa (zone in which are applied 
the contaiment measures)

REGIONAL PHYTOSANITARY SERVICE ACTIVITIES

Only positive plants at Xylella 
fastidiosa are uprooted



REGIONAL PHYTOSANITARY SERVICE ACTIVITIES

After the uprooting of the plant an 
official document is prepared that 
include the following info:
• date of uprooting
• ID inspectors
• name and surname of Ower
• number of eradication regional act
• GPS coordinate 
• Municipality

In addition two pictures are present 
in the document that shows, 
respectively, the image of site  first 
and after the uprooting procedure



REGIONAL PHYTOSANITARY SERVICE ACTIVITIES

An aid scheme to farmer who apply the eradication or containment measures were 
approved with Regional Council Act No. 994 of July 15, 2024.



Monitoring to insect vectors of Xyella fastidiosa



Neophilaenus campestrisPhilaenus spumarius

Important Note: Xylella fastidiosa is not pathogenic to the vectors, so no symptoms can be observed on vectors carrying this bacterium.

Morphological Identification

Philaenus italosignus

• Males: 5.3-6.0 mm

• Females: 5.4-6.9 mm

• Rounded body shape

• Highly variable color morphs

• Males: 6.4-7.2mm

• Females: 7.0-8.1mm

• Similar to P. spumarius

• Genitalia examination required

• Males: 5.0-5.3mm

• Females: 5.4-5.7mm

• Slender body shape

• Two light spots on forewing



Life Cycle and Development Stages

February: Egg Hatching

Eggs deposited on dry plant residues on the ground hatch, 

typically in February

1 2
Juvenile Phase: 5 Developmental Stages
Nymphs progress through 5 instars (1-5 mm), with color changes 

from yellowish to greenish and development of wing buds

Late Spring: Adult Emergence
Adults emerge around late April to early May in southern Italy, 

timing varies by region

3
Summer: Host Shifting

Adults move from herbaceous vegetation to woody plants, including 

olive trees

4

Autumn: Oviposition

Adult females return to herbaceous vegetation for egg laying, 

completing the cycle (1 cycle each year)
5



Life Cycle and Development Stages

Infoxylella®1 2 3 4 5



Monitoring Sites

Monitoring sites are selected on the base of a 
combination of epidemiological and logistical risk 
factors:
▪ Spatial distribution of infected plants 

identified during the previous monitoring 
campaign;

▪ Proximity to major transportation 
infrastructures, such as railways and highways;

▪ Landscape characteristics and altitude.

The number and selection of monitoring sites are 
also based on current distribution of different 
Xylella fastidiosa genotypes in Apulia region: 
▪ Xylella fastidiosa subsp. pauca ST53
▪ Xylella fastidiosa subsp. fastidiosa ST1
▪ Xylella fastidiosa subsp. multiplex ST26

Map that shows the points in which is made the insects monitoring in Apulia region



The monitoring of juvenile stages

It is carried out from March to May. Five 

randomly selected 0.25 m² transects are placed 

at each monitoring site. Subsequently, the grass 

cover is inspected to verify the presence, 

abundance, and developmental stage of young 

insects. 

This activity provides key data on the seasonal 

dynamics of vector populations, enabling the 

identification of optimal timing for implementing 

tillage 

0.25 m² 



The monitoring of adult stage

It takes place from May to October. In this 

activity, 18 collection points are adopted at each 

monitoring site using trawl nets. Subsequently, 

the collected insects are identified, counted, and 

used for laboratory analysis by RT-PCR, Dupas 

et al. 2019. This last point is important because 

permit of individuate eventually contaminated 

insect at Xylella fastidiosa.

This activity provides key data on the seasonal 

dynamics of vector populations, enabling the 

identification of optimal timing for chemical or 

biological control.



The monitoring of adult stage

Olive Groves 
Sampling: 18 trees/ha, 10 sweeps per canopy 
with 30 cm net;

Preservation: Specimens stored in 75% ethanol

Identification: Morphological analysis (EPPO 
Bulletin 2020)

Analysis: Molecular testing (RT-PCR, Dupas et 
al. 2019)



THANK YOU!
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