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The EU project ‘DROPSA’ started in 2014 and aims to improve plant health strategies in the
fruit sector. The project is being conducted by an international consortium of 26 partners
consisting of phytosanitary organizations, companies, research institutes and universities and
will last 50 months. Results will be disseminated via conventional publications and will be
brought together in the development of risk-based strategies to prevent the introduction of
new fruit pests. This article describes the task related to the preparation of alert lists of pests
that may be introduced into Europe with the trade of fruit. Activities of this task include the
investigation of pathways of introduction for fruit pests into Europe, the development of alert
lists for selected fruit crops and a review of current legislation. A review of introductions,
interceptions and outbreaks that occurred during the last 10-15 years was conducted and is
summarized, showing the relevance of fruit trade for the international movement of pests.
Work has started on the development of alert lists for selected pathways. In this context,

important fruit crops (including Malus, Vaccinium, Vitis, Citrus) were selected.

Introduction

The fruit sector plays an important economic and social
role in the EU. Every year, around 78.5 million tonnes of
fresh fruit and vegetables are produced within the EU,
around 4.5 million tonnes (worth 3.9 billion EUR) are
exported and more than 12 million tonnes (10.4 billion
EUR) are imported from outside the EU (Freshfel, 2011).
Trade of plants is recognized as a major pathway for the
introduction of pests (EPPO, 2012), but global fruit trade
also brings with it a risk of international movement of
pests. Most commercial fruit varieties are susceptible to
many pests that may be present in the crops at harvest and
thereby become associated with consignments of traded
fruit. The necessity to protect fruit crops from pest pressure
is the main reason why, compared to other commodities,
the fruit sector has shown the lowest growth rates in
percentages of organic production (1-5%) since the 1990s
(Tamm et al., 2004). The invasion of the spotted-wing
drosophila  Drosophila  suzukii, native to Asia and
introduced to continental North America and to Europe in
2008, has caused a lot of concern for the fruit industry,
because of its rapid spread and the huge losses in the
cultivation of small fruit. For example in three US states
(California, Oregon, Washington), where more than 80% of
the US cherry and strawberry production and almost all
raspberry and blackberry production is located, losses of
more than 450 million USD in these crops in 2008 due to
D. suzukii are estimated (Bolda et al., 2010). In Trento
province (Italy), yield losses in the cultivation of small fruit

amounted to 500 000 EUR in 2010 and 3 million EUR in
2011 (loriatti et al., 2011 in Cini et al., 2012).

In the research project DROPSA (‘Strategies to develop
effective, innovative and practical approaches to protect major
European fruit crops from pests and pathogens’'), experts
from Europe, Asia, Oceania and North America work
together, for the first time, on the improvement of plant health
strategies in the fruit sector (see the website for a list of the 26
project partners: www.dropsaproject.eu). The project started
with the kick-off meeting in York (UK) in January 2014 and
has a funding period of 50 months. The project is structured
into nine work packages (WPs), dealing with:

* analysing pathways of introduction of fruit pests (WP 1);
* investigating the biology, ecology and epidemiology of

D. suzukii and quarantine pests of fruit crops (WP 2, WP 3);
* finding effective and practical solutions to control fruit

pests and combine the best ones, also from an

economical point of view, as integrated pest management

(IPM) strategies (WP 4, WP 5, WP 6, WP 7);

* the coordination and management of the project and ensuring

proper dissemination of the outcomes (WP 8, WP 9).

This article focuses on one task under the work package 1
‘analysis of pathways of introduction of fruit pests and
pathogens into the EU’, carried out by the European
and Mediterranean Plant Protection Organization (EPPO) and
the Julius-Kuehn-Institute (JKI, Germany).

"Throughout the text the term ’pests’ is used, which, in accordance
with EPPO and IPPC terminology, also includes pathogens. The study
covers all pests except plants.
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Note: In this study, ‘fruit’” was not defined in the
botanical sense, but as this term is used in the common
language. It thus excluded fruits that are commonly
considered as vegetables, such as cucumber.

Review of pathways of introduction of fruit
pests into Europe

A review of non-native fruit pests recorded in Europe
during the last 10-15 years was conducted in order to
identify important pathways for fruit pests. Official data
regarding introductions, outbreaks and interceptions [see
text box, from definitions in FAO (2013)] were screened
for all pests that either have fruit or nut species among
their hosts or were found on a fruit or nut species
(including both fruit pests and ‘hitchhikers’). Introduction
data were extracted from PQR database (EPPO, 2014). For
outbreaks, only EU data were used (extracted from
Europhyt and previous versions),
interception data included approximately 15 000 records
from EU countries and approximately 850 records from
non-EU EPPO countries (gathered by EPPO and published
in the EPPO Reporting Service).

database while

Introduction (of a pest): The entry of a pest (i.e. movement of a
pest into an area where it is not yet present, or present but not
widely distributed and being officially controlled) resulting in its
establishment.

Outbreak: a recently detected pest population, including an
incursion (i.e. an isolated population of a pest recently detected in
an area, not known to be established, but expected to survive for
the immediate future), or a sudden significant increase of an
established pest population in an area.

Interception (of a pest): the detection of a pest during inspection
or testing of an imported consignment.

The review identified 387 taxa, of which 68.5 % are
insect pests (Fig. 1). Although the original task related
solely to pests that have been introduced into Europe with
the fruit trade, in most cases it is difficult to ascertain via
which pathways pests have been introduced. The pathway
of introduction is often not known and, in most cases, the
only information on pathways relates to potential pathways,
based on the biology of the pest and its hosts. The review
identified many pests that were probably not introduced
with fruit, or for which the pathway of entry is not known
and can only be assumed from the information available on
the biology of the pest. It was considered too restrictive to
focus only on pests that have a clear association with the
fruit trade, and other groups of pests were studied in order
to illustrate the diversity of pests of fruit species and of
their introduction into Europe.
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Chromista (8)

Arachnida (Acari) (8) — Gastropoda (3)

Nematoda (22)

Bacteria (incl. Phytoplasmas)
(22)

Fungi (24)

Viruses and Viroids (35) /

Insecta (265)

Fig. 1 Proportions of eight different pest groups among the 387 pests
of fruit species identified in the review. Within the last 10-15 years,
these pests have been introduced into the EPPO region, or were
intercepted at a port of entry in the EPPO region, or an outbreak in an
EU country was notified.

Fruit and vinegar flies

An insect group, which is very likely to be transported
with fruit, are fruit and vinegar flies (Tephritidae and
Drosophilidae), because eggs and larvae occur in fruit and
early development stages are rarely detected. Non-
European Tephritidae are included in phytosanitary
regulation, as they are listed in the EU Plant Health
directive 2000/29/EC (Annex I/Al). As a consequence,
fruit consignments imported in the EU are requested to be
free from any non-European Tephritidae. This group has a
high potential to cause economic damage, because fruit
flies may attack and destroy healthy fruit. Species for
example of the genera Anastrepha, Bactrocera and
Ceratitis are frequently intercepted during import
inspections on exotic fruit and infested consignments are
subjected to phytosanitary action as, for example, rejection
or destruction. Drosophilidae are not listed in the EU Plant
Health directive. Most vinegar flies attack only overripe
fruit, already beginning to rot, and no economic damage is
caused. Nevertheless, recently, D. suzukii was introduced
into Europe causing severe damage in fruit cultures, as it
has a wide host range (all soft-shelled fruit) and is able to
lay eggs into healthy fruit.

Scale insects

Another insect group that is often found in import
inspections on all above ground parts of plants, including
fruit, are scale insects (Coccoidea). Although frequently
found on fruit, no examples were recorded, where fruit
were clearly identified as a pathway leading to the
establishment of a scale insect species in Europe.
Maconellicoccus hirsutus and Pseudococcus comstocki are
examples of scale insects, which are not subject to
phytosanitary regulation and were intercepted on fruit of
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Annona and Malus respectively, and still have only
established in a few EU countries.

Fungi

Fungal pests may be distributed over large distances with
planting material or with fruit. For example Monilinia
fructicola, which has recently been deregulated, because it
has spread considerably in the EU, has frequently been
intercepted at ports of entry on Prunus fruit. Import
inspectors also frequently intercept citrus fruit infested with
fungi of the genus Phyllosticta.

Viruses

Viral pests are in general very unlikely to be transported
from one country to another on fruit. For example the
EU quarantine pest Citrus tristeza virus (CTV) probably
originates in Asia and has been introduced to many
citrus growing countries also within the EU. CTV is
spread with infected planting material and depends on
vector aphids or grafting to be transmitted. The only
known example, where infected fruit are considered to be
the pathway of introduction, is the mechanically
transmitted Pepino mosaic virus (PepMV) that does not
depend on a vector for transmission. Initially described in
Peru on pepino plants sampled in 1974, it was found in
the EU on tomato in 1999. Different strains of PepMV
could be distinguished and in Europe not only tomato
strains occur, but also
isolated from pepino was found in Spain (DEFRA,
2010).

the original Peruvian strain

Bacteria

For bacterial pests the most likely means of international
transport is with plants for planting (including seeds for
seed-borne species). Most interceptions for the species
identified in the review were on these commodities, with
the exception of Xanthomonas axonopodis pv. citri with
numerous interceptions on citrus fruit.

‘Unknown risks’

The review also summarized a group of pests under
‘unknown risks’ grouping together pests that are not
regulated, but are pests of important crops, and for
which their potential importance is not always known.
Examples are Aphis illinoiensis (Aphididae) attacking
grapevine or Stelidota germinata (Nitidulidae) attacking
strawberries and other mature fruit. Both originate in the
Americas and have been introduced into the EU. Aphis
so far considered a minor pest in
Stelidota  germinata
significant damage in strawberries in Italy in recent
years.

illinoiensis is

Mediterranean countries. caused

‘Tropical fruit pests’

Another group comprises ‘tropical fruit pests’ originating in
tropical regions, being introduced to islands such as the
Azores or Canaries and later on found in continental
Europe. Aulacaspis tubercularis, the white mango scale,
and Dysimococcus brevipes, the pineapple mealybug,
belong to this group.

‘Hitchhikers’

Finally, the review identified ‘hitchhikers’ that do not have
fruit species among their hosts or are not even pests, but were
found on fruit during import inspections. For example the
legume pod borer Maruca vitrata, which is absent from
Europe, was intercepted on citrus fruit from Asia; the
vineyard snail Cernuella virgata, which feeds on green or
decaying plant material, was found on apples; the parasitic
wasp Syrphophilus bizonarius, which is used as natural
enemy against the sorghum shoot fly, was also intercepted on
apples.

For many introduced pests, the pathway of introduction
is unknown and the most probable pathway may be
inferred taking into account the practices in fruit trade and
the biology of the pest. However, the review identified a
high number and high diversity of pests associated with
fruit, showing that the fruit trade may play an important
role for the international movement of pests.

Pathway studies to establish alert lists of
pests

Alert list of pests, which have a high risk of being introduced

into Europe with the fruit trade, will be produced for selected

crops. In order to identify such pests, a methodology and

criteria were developed to screen the pests identified for a

given fruit crop and identify those that present the highest risk

of being introduced with traded fruit. The methods are, with
minor modifications, adopted from the EPPO commodity
study on tomato fruit (in this issue of the EPPO Bulletin pages

153-156). A three-step approach was followed:

* In Step 1, a worldwide list of pests for the fruit species
considered is established, with basic information on each
pest; pests that are not likely to be carried by the fruit
trade are excluded from further consideration.

* In Step 2, more information for remaining pests is
sought, and the pests are screened against criteria such
as: whether the pest may be carried with traded fruit;
whether it is present (or not) in the EU; whether it is
polyphagous; climatic similarity between its areas of
origin and the EU; recorded impact; previous records of
interception; whether the pest is known to have spread or
to be an emerging pest. An overall rating is given to each
pest and a number of pests selected for further
consideration.
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e In Step 3, records are prepared for the pests selected, in
the format of EPPO Alert List records.

Conducting this type of analysis requires a considerable
amount of time for each fruit species, therefore a priority
list of fruit crops was established, to be taken in order until
the time allocated to this task is exhausted. Important
factors for prioritizing the crops were for example trade
volumes into the EU, the area of production in the EU,
origins of trade (emerging markets), and the prior history of
pest introduction (following the review). Furthermore, the
overall selection aimed to provide a good geographical
coverage of fruit production in the EU, to ensure a balance
between fruit species (both regulated and non-regulated for
fruit in the EU, and to cover crops from different groups
(e.g. pome fruit, stone fruit, citrus, small fruit). The
preliminary priority list, which may be adjusted during the
course of the project, is as follows:

(1) apples;

(2) Vaccinium berries;

(3) grapes;

(4) oranges and mandarins (taking account of other Citrus
species where necessary);

(5) raspberries;

(6) cherries;

(7) peaches/nectarines;

(8) kiwis;

(9) strawberries.

The preparation of lists of pests and screening has started
for fresh apples (Malus sp.) and Vaccinium berries. It is
recognized that the priority list above focuses on fruit species
of current importance in the EU, that is also those for which
data are available. It overlooks emerging fruit trade,
especially of tropical fruit species, which may lead to
introduction of polyphagous pests that may then transfer to
fruit species of importance in the EU. In the coming months,
attempts will be made to obtain data on such trade, and
relevant emerging fruit species may be added to the priority
list.

Future plans

The current EU legislation will be reviewed to consider
how it covers the pathways studied. The outcome of the
task will be used in other tasks of Work package 1. One
task, led by Imperial College London (UK), is developing
specific methods to quantify the risk of introduction, using
research findings of other projects (e.g. EFSA-projects
‘QPA Food’ — Quantitative pathway analysis for pest
entry with food products — and ‘Prima phacie’, MacLeod
et al., 2010). Pests identified in the review or from the
alert lists will be used as case examples in that task.
Another task aims to identify risk-based management
options to develop and recommend preventive strategies to
prevent the further spread of pests that are already
introduced and the introduction of new fruit pests.
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Projet européen DROPSA: premiers résultats
relatifs a des analyses par filiere pour les
organismes nuisibles des fruits

Le projet de 'UE “DROPSA” a débuté en 2014 et vise a
améliorer les stratégies phytosanitaires dans le secteur des
cultures fruitieres. Le projet est mené par un consortium
international de 26  partenaires comprenant des
organisations phytosanitaires, des entreprises, des instituts
de recherche et des universités, et il durera 50 mois. Les
diffusés au moyen de publications
classiques et permettront 1’élaboration de stratégies fondées
sur le risque pour empécher 1’introduction de nouveaux
organismes nuisibles des cultures fruitieres. Cet article
décrit la tache visant a préparer des listes d’alerte
d’organismes nuisibles susceptibles d’étre introduits en
Europe avec le commerce des fruits. Les
comprennent notamment 1’étude des filieres d’introduction
des organismes nuisibles des cultures fruitieres en Europe,
I’élaboration de listes d’alerte pour des especes fruitieres
sélectionnées, et I’examen de la législation actuelle. Les
introductions, interceptions et foyers des 10-15 dernieres
années ont été recensés et résumés, et démontrent la
pertinence du commerce des fruits pour la dissémination
internationale des organismes nuisibles. L’élaboration de
listes d’alerte pour des filieres sélectionnées a commencé.
Des cultures fruitieres importantes ont été¢ sélectionnées
(y compris Malus, Vaccinium, Vitis, Citrus).

résultats  seront

activités

Mpoekr DROPSA: nepBble 4OCTWKEHUA B
OTHOLLEHUW aHanusa pucka ans nyteun
pacnpocTpaHeHusi BpegHbIX Ans N0S0BbIX
KynbTyp OpraHu3moB

IIpoexr Epomneiickoro Coroza mon HazBanueM «DROPSA»

o1 mpemnpuHiaT B 2014 1. W HameneH — Ha
COBEpIICHCTBOBAHHE CTpaTerun o YIIy4dIICHAIO
¢utocanuTapum B cekTope  mIomoBoAcTBa.  IIpoext
NPOBOANTCA ~ MEXKIyHapOJHBIM  KOHCOPUMYMOM U3 26

MIAPTHEPOB, COCTOSIIMX U3 (UTOCAHHTAPHBIX OPTaHU3ALMH,
Pa3IMYHBIX KOMITAaHWH, HCCIEOBATENBCKUX HWHCTHTYTOB H
yHHBEpCHTETOB, M mpoamutca 50 wmecsiueB. PesympraTh
UCCIeIOBaHNH OyIyT paclpOCTPaHAThCA uepe3 OObIYHBIC
myOnuKanuy ¥ oObeTUHATECSA B pa3pabOTKe OCHOBAHHBIX Ha
OLlEHKE pPUCKAa CTpaTeruil, MO3BOJIIONINX
CHUTHANbHbIE MEPEYHH HOBBIX BPETHBIX JUI IUIOJOBBIX
B cratee npuBOAMTCA ONMCAHHME 3aTadH,
repeyHei

COCTaBUTH

OpPraHU3MOB.

CBSI3aHHOM C COCTAaBJICHUEM CHUI'HaJIbHBIX
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BPEIHBIX OpTaHHU3MOB, KOTOpBIE MOTYT OBITh
MHTPOIYLMpOBaHbl B EBpory B XOzie TOProBiIM IJIOAAMU.
KoHkpeTHBle ~ MepompusATHS 3TOM  3aJaydl  BKIHOYAKOT
WCCIIeIOBaHME ITyTeil WHTPOMYKLUUH BpEIUTENEH IUIOJOBBIX
B EBpomy, pa3zpabGoTky nepeyHen s
KOHKPETHBIX IUIOJIOBBIX KYJIBTYpP, a Takke IepecMOTp
JIEUCTBYIOIIETO [IpuBoautrcst aHanu3
WHTPOAYKIMH, BBIABICHUHA TPH JOCMOTPE M BCIBIIIECK
Pa3MHOXEHHUs, KOTOpble BCTpeyanuch 3a mocieanue 10-15
JIET, 320CTPSIIOIINI BHUMAHKE HA POJIM TOPTOBIIHU IUIOJAMH B
MEXIyHAPOJHOM  IEPEMEIICHUN  BPEIHBIX
WznavampHO 3Ta  paboTa OBUIA  TpEANIpUHSATA IS
COCTABJICHUS] CUTHAJIBHBIX MepedHel 1 KOHKPETHBIX MyTei
pacmpoctpaHeHusi. B aToli cBsi3u ObUIM OTOOpAHBI BasKHBIC
IUTOJIOBBIE KyNbTYphl (Bkitouass Malus, Vaccinium, Vitis,
Citrus).

CUTHAJIBHBIX

3aKOHOIATEJIbCTBA.

OpraHu3MoOB.

References

Bolda MP, Goodhue RE & Zalom FG (2010) Spotted wing drosophila:
potential economic impact of a newly established pest. Agricultural
and Resource Economics Update 13, 5-8.

Cini A, Ioriatti C & Anfora G (2012) A review of the invasion of
Drosophila suzukii in Europe and a draft research agenda for
integrated pest management. Bulletin of Insectology 65, 149—160.

Council Directive 2000/29/EC of 8 May 2000 on protective measures
against the introduction into the Community of organisms harmful to
plants or plant products and against their spread within the
Community, 112 p.

DEFRA (2010) Final Report for the EU project PEPEIRA (Pepino
Mosaic Virus: Epidemiology, Economic Impact and Pest Risk
Analysis). Food and Environment Research Agency, York (GB), 26 p.

EPPO (2012) EPPO Study on the Risk of Imports of Plants for Planting.
EPPO Technical Document No. 1061, EPPO,Paris (FR), 75 p. http://
www.eppo.int/QUARANTINE/EPPO_Study_on_Plants_for_planting.pdf
[accessed on 20 January 2015]

Grousset F, Suffert M & Petter F (2015) EPPO Study on pest risks
associated with the import of tomato fruit. EPPO Bulletin 45.

EPPO (2014) PQR — EPPO database on quarantine pests. http://www.
eppo.int/ DATABASES/pqr/pqr.htm [accessed on 20 January 2015]

EPPO  Reporting http://www.eppo.int/PUBLICATIONS/
reporting/reporting_service.htm [accessed on 20 January 2015]

FAO (2013) International Standards for Phytosanitary Measures
(ISPM) No. 5: Glossary of Phytosanitary Terms. Secretariat of the
International Plant Protection Convention, Rome, 35 p.

Freshfel (2011) Freshfel Europe Activity Report May 2010-May 2011, 31
p. http://www freshfel.org/docs/publications/FRESHFEL_Activity_Report_
2011.pdf [accessed on 31 October 2014]

Ioriatti C, Frontuto A, Grassi A, Anfora G & Simoni S (2011) Drosophila
suzukii, una nuova specie invasiva dannosa alle colture di piccoli frutti.
Accademia dei Georgofili, Giornata di studio “Criticita e prospettive
delle emergenze fitosanitarie”, December 2011, Firenze (IT).

MacLeod A, Anderson H, Van Der Gaag DJ, Holt J, Karadjova O,
Kehlenbeck H ef al. (2010) Prima phacie: a new European Food
Safety Authority funded research project taking a comparative
approach to pest risk assessment and methods to evaluate pest risk
management options. EPPO Bulletin 40, 435-439.

Tamm L, Haeseli A, Fuchs JG, Weibel FP & Wyss E (2004) Organic
fruit production in humid climates of Europe: bottlenecks and new
approaches in disease and pest control. Acta Horticulturae 638, 333—
339.

Service.

© 2015 The Authors. Journal compilation © 2015 OEPP/EPPO, EPPO Bulletin 45, 148-152


http://www.eppo.int/QUARANTINE/EPPO_Study_on_Plants_for_planting.pdf
http://www.eppo.int/QUARANTINE/EPPO_Study_on_Plants_for_planting.pdf
http://www.eppo.int/DATABASES/pqr/pqr.htm
http://www.eppo.int/DATABASES/pqr/pqr.htm
http://www.eppo.int/PUBLICATIONS/reporting/reporting_service.htm
http://www.eppo.int/PUBLICATIONS/reporting/reporting_service.htm
http://www.freshfel.org/docs/publications/FRESHFEL_Activity_Report_2011.pdf
http://www.freshfel.org/docs/publications/FRESHFEL_Activity_Report_2011.pdf

