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EFSA Mandate on Pest surveys and context . efsam

> Request from the European Commission
to facilitate and support the MSs in the planning and execution

of their survey activities

> Context:

EU regulation towards more prevention, risk-targeting and
statistics (EU/2016/2031-EU/2019/2072- EU/2019/1702 - EU/652/2014)

International context IPPC-ISPMs

Instructions: ISPM 6 & ISPM 31
Procedures and protocols: ISPMs 1/4/8/9/10/17/22/26/27/32

» Detection, delimiting and monitoring surveys
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Structure of the outputs

Objective of Pest survey cards and Story maps:
guide the surveyor through the gathering of the
relevant information for the survey design

European Food Safety Authority

PEST SURVEY CARD European oodsafety Authaity
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Survey cards available

EFSA journal virtual issue
63 https://efsa.onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)

e 1831-4732.toolkit-plant-pest-surveillance

pests

EFSA JOURNAL
] ] X y/ ella fastidiosa HOME ABOUT v BROWSE v VIRTUAL ISSUES
* Pilot organisms Pphyilosticta citricarpa
Agri/us p/anipennis Toolkit for plant pest surveillance in the EU

° C i t ru S pests Virtual Issues | First published: 20 May 2019 | Lst upiﬁatd: 11 September 2020'
« Forest pests e '
» Potato pests . ::;?:;.“ﬁ_ﬁl
« Miscellaneous pests | =



https://efsa.onlinelibrary.wiley.com/doi/toc/10.1002/(ISSN)1831-4732.toolkit-plant-pest-surveillance

.."Story maps” are available!

Plant pests story maps gallery

Story Maps Gallery
https://efsa.maps.arcgis.com/apps/
MinimalGallery/index.html?appid=f91
d6e95376f4a5da206eb1815ad1489

Story map for survey of Story map for survey of
'‘Candidatus Liberibacter Dendrolimus sibiricus
solanacearum' and its

vectors

Latest update of survey
cards

Is It?
ESRI platform _
. . Story map for survey of Story map for survey of
Online visual format . Popiliajaponia setohps uan . i
........ - % ’ -

It's a "pocket” survey card

--------------------------------------------------------------------------------------------



https://efsa.maps.arcgis.com/apps/MinimalGallery/index.html?appid=f91d6e95376f4a5da206eb1815ad1489
https://efsa.maps.arcgis.com/apps/MinimalGallery/index.html?appid=f91d6e95376f4a5da206eb1815ad1489
https://www.youtube.com/watch?v=QFAwVJzF7_k
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Survey design: Guidelines ' - . efsam
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Guidelines: 4 documents Statistical tool

TECHNICAL REPORT

APPROVED: 31 July 2020

diot 107903 spoefsa. 2020.EH-1915

General guidelines for statistically sound and risk-based
surveys of plant pests RIBESS+

Guidelines for statistically sound and risk-based surveys of
Xylella fastidiosa

Guidelines for statistically sound and risk-based surveys of
Phyllosticta citricarpa

X
Guidelines for statistically sound and risk-@ surveys of
Agrilus planipennis )

https://efsa.onlinelibrary.wiley.com/doi/toc/10.100
2/(ISSN)1831-4732.toolkit-plant-pest-surveillance
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Key Questions

A) Is the pest known
to occur in your
survey area?

l Yes

B) Is the pest
widespread in that
area?

Yes

(Infested
foci)

No

Types of surveys

Detection survey

* Early detection of pests

*Support NPPO declarations of
pest freedom

*Changes in pest status

Delimiting survey
(Zoning)

*Delimit the extent of a pest
following an outbreak

Monitoring survey

* Tailor pest management
* Define low prevalence area

efsae

European Food Safety Authority
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Statistical Tools for sample size estimation

Detection survey

* Early detection of pests

*Support NPPO declarations of
pest freedom

*Changes in pest status

Delimiting survey
(Zoning)

*Delimit the extent of a pest
following an outbreak
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* Tailor pest management
* Define low prevalence area
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Statistical Tools for sample size estimation

Detection survey

* Early detection of pests

*Support NPPO declarations of
pest freedom

*Changes in pest status

Pest Freedom

&

Delimiting survey
(Zoning)

*Delimit the extent of a pest
following an outbreak

RiBESS+ tool

Target population
* Epidemiological units
* |nspection units

* Risk factors and relative risk
mupl Method sensitivity

Aims of the survey:
e Design prevalence and
* Confidence level

Pest prevalence

Monitoring survey

* Tailor pest management
* Define low prevalence area

estimation

O

SAMPELATOR tool

* Desired difference
(—
 Expected pest prevalence

17



Survey design: method sensitivity
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identification methods

A 2

L Detection and }

‘Method sensitivity: from the field to the lab

N

~

= The probability to detect the pest in an individual inspection unit if it is
present )

A 4 A 4

|

Inspection/Sampling/ Diagnostic sensitivity
Trapping effectiveness

18



Survey design: method sensitivity for

P. citricarpa
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Method sensitivity (P. citricarpa) = sampling effectiveness X
= 0.80

diagnostic sensitivity = 0. 80 x 1

~

Sampling effectiveness (0.8): 1.004

- inspection and sampling on host
plants with mature fruits

=

-q.l

th
i

- sampling of symptomatic and
asymptomatic fruits (symptoms

induction)

\ 4 = 2
Prevalence of infection
© o
[ %] n
n [ o]
i

0.00 -

Diagnostic sensitivity (1): = =
Prevalence of visual signs

- PCR methods

0.50 0.75 1.00

19



Survey design: target population for L feas
Phyllosticta citricarpa e IS a
Structure LAND USE e
Size CATEGORIES EPldeT:i)toglca
_ Assumptions

Risk factors

SURVEY AREA

—

Inspection
Unit

Agricultural
- o ' FROM the
whole
survey area
TO a single

- Resu:!enﬂtal |

-‘.--
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Survey design: risk factor for P. citrica.r :itf*efsa

\
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= Risk factor based on citrus species susceptibility

= Lemon: several flowerings, thus the likelihood that young lemon fruit coincides with
favourable weather conditions for the fungal infection is high

= Sweet-orange (late-maturing): have more time for symptom expression

Botanical name Common name Relative Risk
Citrus limon Lemon 1.5
Citrus sinensis Sweet orange (late-maturing cultivars) 1.4

Citrus sinensis, Citrus reticulata, |Sweet orange (other cultivars),
Citrus unshiu, Citrus paradis/ mandarin satsuma, mandarin, grapefruit

21



Survey design: target population for v' ¥

Structure
Size

_ Assumptions
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Xylella fastidiosa

LAND USE
CATEGORIES

AGRICULTURAL AREAS

Epidemiological
units

Risk factors

FOREST AREAS

1 Inspection

Unit

"ROM the whole
survey area TO a
single hectare

j T e

22
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Survey design: Aims of the survey | “. . efsae
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- Proxy of absence defined by Risk managers

= Confidence level is the confidence we want to have on the survey

= The Design prevalence: What is the prevalence I can live with?

Using statistical tools, we can say that:

"With a given amount of confidence, the prevalence is below a
maximum prevalence level”

Risk managers compromise between:
available resources
acceptable level of risk

23



Survey design: Aim of the survey

> Interrelation of survey parameters

The lower the design prevalence and the higher the confidence level, the stronger
the evidence for pest freedom.

1.0=

=
o
¥

Confidence level

=
oF
i

0.4-

Sample size

European Food Safety Authority

1000

24



Survey design: Aim of the survey
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> Interrelation of survey parameters

The lower the design prevalence and the higher the confidence level, the stronger
the evidence for pest freedom.

0.0 -

=
o
¥

Confidence level

0=

Design prevalence

0,02 -

25
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SURVEY AREA LAND USE EPIDEMIOLOGICAL  RISK INSPECTION
i UNIT
Valencia province CATEGORIES UNIT FACTORS . .
within the Agricultural areas Most susceptible ~ Trees with
Valencian species mature fruits
Autonomous

Community

92,057 ha of The whole
citrus province

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5

¥ A 4

Where statistics apply Where we seek the pest
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AGRICULTURAL AREAS:
Host plants of Phyllosticta citricarpa ot
Citrus limon (L.) Burm. f. Lemon 124
Citrus sinensis (L.) Osbeck (Late- Sweet 7,960
maturing cultivars) orange
Citrus sinensis (L.) Osbeck (Other Sweet 44 814
cultivars) orange
Citrus reticulata Blanco Mandarin 32,479
Citrus unshiv (Swingle) Marcow Satsum_a 6,214
mandarin
Citrus paradisiMacfad. Grapefruit 466
92,057
Total number of trees (450 trees/ha.) 41,425,650

27



Aims of the survey

EPIDEMIOLOGICAL
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UNIT

Overall for Valencia autonomous community:
9596 Confidence to detect >1% prevalence

Castellon province:
63% Confidence to detect >1% prevalence

Valencia province:
63% Confidence to detect >1% prevalence

The whole

Alicante province:
63% Confidence to detect >1% prevalence

province

LEVEL 3

A 4

Where statistics apply

28
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TS Item CBS survey design
parameter
Size 41,425,650 host plants
Epidemiological unit Valencian province citrus area (92,057 ha)
Speci Relative | Population | Convenience
pecies : roportion | samplin
Target Risk prop piing
population . Lemon 1.5 0.001 2
Risk factor -
Sweet_orange_ (late 1.4 0.087 )
maturing cultivars)
Other 1 0.912 1
Method sensitivity Sampling effectiveness 0.8 0.8
Detection Diagnostic sensitivity 1 '
method | petection and : : -
identification 50 mature fruits (symptomatic and asymptomatic)/host plant
Aim of the |Confidence level (%) |63
survey Design prevalence (%) |1
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Survey

Item CBS survey design
parameter
Size 41,425,650 host plants
Epidemiological unit Valencian province citrus area (92,057 ha)
Speci Relative | Population | Convenience
pecies : roportion | samplin
Target Risk prop piing
population e Lemon 1.5 0.001 2
Risk factor -
Sweet_orange_ (late 1.4 0.087 >
maturing cultivars)
Other 1 0.912 1
Method sensitivity Sampling effectiveness 0.8 0.8
Detection Diagnostic sensitivity 1 '
method | petection and . . .
identification 50 mature fruits (symptomatic and asymptomatic)/host plant
Aim of the |Confidence level (%) |63
survey Design prevalence (%) |1



CBS survey design: estimating sampling e
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Confidence
e Method / 50 mature fruits/tree \
Design sensitivity

prevalence

RIBESS+

stats tool Lemon: 1900 fruits

. Sweet orange (late-
Populat
Opstjiz?alon maturing): 1900 fruits
Risk Other citrus species:

factors 950 fruits
\_ /

Finite population
risk factor 1 Population size Sample size roup sensitivity

1 Lemon 41425.000 38.000 0.358

2 Sweet orange (late) 3604031.000 38.000 0.339
3 Other 37780192.000 12.000 0.137

Total sample size: 95
Global sensitivity: 0.63




CBS survey design: estimating sampling

efforts

Confidence
level

Design
prevalence

Method
sensitivity

i

RIBESS+
stats tool

Population
size

Risk
factors

Finite population

risk factor 1

Population size

1 Lemon 41425.000
= Sweet orange (late) 3604031.000
3 Other 37780192.000

Sample size

European Food Safety Authority

: N\

50 mature fruits/tree

Lemon: 1900 fruits
Sweet orange (late-
maturing): 1900 fruits
Other citrus species:
950 fruits

o /

roup sensitivity

38.000 0.358
38.000 0.339
19.000 0.137

33
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Confidence
e Method / 50 mature fruits/tree \
Design sensitivity

prevalence

RIBESS+

stats tool Lemon: 1900 fruits

. Sweet orange (late-
Populat
OIDsl,Jizaelon maturing): 1900 fruits
Risk Other citrus species:

factors 950 fruits
\ /

Finite population

risk factor 1 Population size Sample size roup sensitivity
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Total sample size: 95
Global sensitivity: 0.63 34



CBS survey design: estimating sampling e
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Confidence
Iev.el Method
Design sensitivity
prevalence

. Sweet orange (late-
Populat
OIDsl,Jizaelon maturing): 1900 fruits
Risk Other citrus species:
factors 950 fruits

50 mature fruits/tree

RIBESS+

stats tool Lemon: 1900 fruits

Finite population

risk factor 1 Population size Sample size roup sensitivity
1 Lemon 41425.000 38.000 0.358
2 Sweet orange (late) 3604031.000 38.000 0.339
3 Other 37780192.000 12.000 0.137

Total sample size: 95
Global sensitivity: 0.63 35



CBS survey design: survey conclusion
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Assuming that:

« in the Valencian province the
epidemiology of P. citricarpa
iIs similar.

LEMON: 38 trees

SWEET ORANGE
(late): 38 trees

OTHER CITRUS:
19 trees

" After implementing the detection
survey, should all the samples test
negative (4750 mature fruits), it
could be concluded that:

« with an overall
confidence of 63%, if is
present P. citricarpa, the
number of infected citrus
trees is below 1% (from O to
414,256 host trees).

36
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Tutorial for use of RIBESS+

The videos are available on the EFSA YouTube channel

37


https://www.youtube.com/watch?v=qYHqrCiMxDY
https://www.youtube.com/user/EFSAchannel
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What is next... - " efsam
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New mandate: >200 pests in 6 yr
i g |

 Quarantine, protected zone, and %%
emerging pests

« From pest-based to crop-based Next webinar on
survey pest surveys:

 Plant health specific stats tool * 1 December
“Delimiting surveys”

39
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Thanks for attending!

EFSA Working Group on Pest Surveys

= Staff: Sybren Vos, Ignazio Graziosi,
Giulia Mattion, Jose Cortinas Abrahantes, Gabriele
Zancanaro, Alice Delbianco

= Experts: Stephen Parnell, Elena Lazaro, Antonio
Vicent et al.

= Tasking grants: NWVA - Martijn Schenk, Jan
Schans et al.; JKI - Gritta Schrader et al.

» Contractor HORTA: Maria Chiara Rosace

We also thank
Laura Carotti, Oresteia Sfyra and Sara Tramontini of the ALPHA Unit and all the EFSA
colleagues who provided the communication and technical support
40
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Thanks for attending!

In case we did not manage
to answer all your
questions, please feel free
to reach out at:

alpha@efsa.europa.eu

Please take 5 more minutes to fill out the
evaluation form that you will receive shortly in
your inbox.

Your feedback will help us improve our service!

41


https://ec.europa.eu/eusurvey/runner/80d6f5b4-339a-587f-b334-38f1b44f0686
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Visit the new PLH website
https://bit.ly/3dtyypm

PLANT HEALTH

'.(\;V‘:' )

efsam ) PLANT HERiTH

},

PLANTS " Follow
N S

Plants EFSA

TO PR PROTECT EUROPE S PLANTS GianiedEish

The EU hub for information on assessment and emerging risks on #plants. Account
managed by the @EFSA_EU #PlantHealth team.

}
2020 is the International Year of Plant Health. It is also the year when the new Plant
Health Law is implemented across the European Union.

EFSA has embarked on a number of interconnected projects that support the Tweet USing:

European Commission's efforts to protect the EU from plant pests and diseases and to

help Member States prepare to meet future threats. # P I t H I t h
AT ABIFEMSTLS g - , an ea
3N 5 o 1. P RSN o o

R N #IYPH2020
@Plants_EFSA
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