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Commission Implementing Decision (EU) 2018/1511 and
2017/2352, amending Implementing Decision (EU) 2015/789

Coffea, Lavandula dentata L., Nerium oleander L., Olea
europaea L., Polygalamyrtifolia L., Prunus dulcis (Mill.)

Moved/introduced in the EU if grown in a site subjected to annual official
inspection and sampling, taking into account:
 the technical guidelines for the survey of Xylella fastidiosa (Commission
website)

The international standards (ISPM-31) to confirm the absence of the specified
organism, using a sampling scheme able to identify with 99 % reliability the
level of presence of infected plants of 5 %

 the specified organism shall be screened by one test

 prior to its first movement out of its production site, lot of plants  of Polygala 
myrtifolia L. shall be subjected to official visual inspection and sampling



Commission Implementing Decision (EU) 2018/1511 and
2017/2352, amending Implementing Decision (EU) 2015/789

MOVEMENT OF SPECIFIED PLANTS FROM THE DEMARCATED AREA

using a sampling scheme able to identify with
99 % reliability a level of presence of infected
plants of 1 % in accordance with international
standards, and targeting symptomatic plants, as
well as asymptomatic plants in the proximity of the
symptomatic ones



SAMPLE SIZE to be inspected and or sampled



SAMPLING FOR LABORATORY TESTING

How to perform 

sampling on 

asymptomatic plants : 

minimum n. of 

leaves/cuttings collected 

from the consignments

How to process 

materials collected 

from the sample unit

? N. leaves/unit

? How many leaves
I can pool in the lab



Testing single infected leaves

Olive

Oleander

From infected field
symptomatic plant

samples from
monitoring program
(containment area) 

Infected leaves (%)

98%

33-100%

67%

CTAB extraction
+ qPCR (Harper et al., 2010)

From infected field
symptomatic plant

Extraction by mericon kit
+ qPCR (Harper et al., 2010)



Testing composite 
samples
A) CONVENTIONAL EXTRACTION METHODS

AND PROTOCOLS, EPPO 7/24 (3) 

At least 6 independent replicates



Olive

We started testing 1 infected
leaf mixed with a variable n. 
of healthy leaves

Poor results, as expected
because not all leaves from an 
infected plants would be 
positive

1 Xf infected
leaf

+

healthy leaves



Olive

Composite samples Diagnostic sensitivity

Infected
leaves

+

TOT. pool 
with healthy

leaves

gr 
(leaf pool)

Mericon +qPCR
(Harper et al. 2010)

Lamp
Enbiotech on sap

ELISA

2

10 0.2 83% 67% 67%

20 0.5 92% 83% 83%

30 0.8 78% 78% 67%

4
20 0.6 100% 100% 100%

40 1.0 89% 100% 89%

…..+…

Xf infected leaves healthy leaves

We increased the number of
infected leaves: 2-4 infected
leaves mixed with a variable
n. of healthy leaves

Using 4 infected leaves best values of diagnostic sensitivity

Equal to pool 10 plants



Oleander Poor results testing 1 infected leaf mixed with a 
variable n. of healthy leaves
 increased the number of infected leaves

Composite samples Diagnostic sensitivity

Infected
leaves

+

TOT. pool 
with healthy

leaves

gr 
(leaf pool)

Mericon +qPCR
(Harper et al. 2010)

Lamp
Enbiotech on sap

ELISA

2 16 1.7 100% 100% 89%

3 24 2.2 89% 100% 89%

Increasing the  number of leaves, inhibitors could affect the assays , mainly qPCR

Equal to pool 8 plants



Polygala
myrtifolia

Poor results testing 2 infected leaves
mixed with a variable n. of healthy leaves
 increased the number of infected leaves

Composite samples Diagnostic sensitivity

Infected
leaves

+

TOT. pool 
with healthy

leaves

gr 
(leaf pool)

Mericon +qPCR
(Harper et al. 2010)

Lamp
Enbiotech on sap

ELISA

4 32 0.5 83% 83% 83%

6 48 1.0 100% 100% 100%

Using 6 infected leaves best values of diagnostic sensitivity

Equal to pool 8 plants



Cherry 
dormant
material parts of infected

scraped xylem

+ 

parts of healthy
scraped xylem

Composite samples Diagnostic sensitivity

parts of
infected
xylem

+

parts of
healthy
xylem

gr 
(xylem pool)

Mericon +qPCR
(Harper et al. 2010)

Lamp
Enbiotech on sap

ELISA

2 8 1.0 100% 83% 100%

4 16 2.0 100% 83% 100%

Equal to pool 5 plants

Increasing the amount of xylem , inhibitors could further affect LAMP assay



Testing composite 
samples to process
large sample size

B) USING HIGHER AMOUNT OF TISSUES, WITH
CONCENTRATION STEPS IN THE PROTOCOL

At least 7 independent replicates



Pellet in buffer of
DNA extraction

(CTAB method) + qPCR
Harper et al., 2010) 

Olive

20gr (≈ 800 

petioles)
4 infected petioles

+

Homogenization

PBS (0.01M) 1:1.5 w:v

30 min RT

25 min, 10.000g 5 min at 3000g 

supernatant

Pellet resuspended

in 1.5 ml PBS (0.01M)

20 min, 17.000g

REP Cq RESULTS

A1 29.45 POS

A2 29.54 POS

A3 28.15 POS

A4 31.04 POS

A5 29.35 POS

A6 31.23 POS

A7 31.36 POS

A8 29.89 POS

A9 30.43 POS

A10 28.71 POS

Equal to pool 200 plants



Cabbage

≈ 200 cabbage plants

40gr (≈ 200 stems, 

size of 1,5-2cm)

+

4 infected petioles

of periwinkle

30 min RT

5 min at 3000g 

25 min, 10.000g

20 min, 

17.000g

Pellet resuspended

in 1.5 ml PBS (0.01M)

Pellet in buffer of
DNA extraction

(CTAB method) + qPCR
Harper et al., 2010) 

REP Cq RESULTS

A1 31.23 POS

A2 26.95 POS

A3 30.31 POS

A4 30.68 POS

A5 30.78 POS

A6 28.03 POS

A7 33.45 POS

Equal to pool 200 plants

Homogenization

PBS (0.01M) 

1:1.5 w:v



Conclusion:

Composite sampling protocols satisfied the samples size requirements (large number of
samples selected) using either the standard extraction procedures or the protocol adapted
for large tissue amount:
(i) minimum number of leaves/xylem parts to be collected from the individual plant of the

sample unit, ranged from 2 to 6 according to the host species, allowing to pool up to 10
plants with diagnostic standard procedures

(ii) the maximum n. of units that can be pooled and processed

Preliminary important indications both for 
SAMPLING AND LABORATORY TESTING: 

Host specie Minimum n. of leaves
/xylem parts to be

collected

N. Plants that can be
pooled

Olive 4 10

Oleander 3 8

Polygala myrtifolia 6 8

Cherry 4 5

STANDARD DIAGNOSTIC PROCEDURES



Host species Sample unit Pool weight Leaves-stem/plant

Olive 
(mature leaves, 
xylem)

N. 200 plants 20 gr 4 leaves/plant

Cabbage
(herbaceous host)

N. 200 plants 40 gr 1 stem/plant

Conclusion: Preliminary important indications both for 
SAMPLING AND LABORATORY TESTING: 

PROTOCOL ADAPTED FOR LARGE TISSUE AMOUNT

Future activities:

-Produce more data on testing composite samples for other host species using either the

standard extraction procedures or the protocol adapted for large tissue amount

- Produce more data on testing composite samples for DORMANT MATERIAL
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