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Editorial

Global climate change is the result not just of human activities, but also of changes 
in society itself, the intensification of global trade and changes in agricultural production 
systems. In this last field, changes to public policies in France as well as in other European 
countries tend to favour an environmentally-friendly approach, in parallel with a reduction 
in chemical inputs. These agro-ecological approaches can potentially cause the emergence 
of different types of plant diseases and pests than those related to artificial and intensive 
agricultural production systems. We need to be able to foresee this and incorporate it into 
management systems for both agricultural production and non-agricultural areas, in fact 
for the environment as a whole.

Against this background, ANSES, EFSA and EPPO are together organising a 
conference on this particular topic, the impact of global change on the emergence of 
plant diseases and pests in Europe.

The conference aims to bring together researchers, public decision-makers and all 
stakeholders in the field of the environment and agricultural production, in order to take 
stock of this issue and enable avenues of discussion to emerge on how best to assess and 
manage the risks to plant health with which we are likely to be confronted in the years to 
come.
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Session 1 – Impacts of the globalisation  
of trade and human migration on the 
emergence of plant diseases and pests
Moderator
Géraldine Anthoine
 ANSES/Plant Health Laboratory, Angers, France. Email: geraldine.anthoine@anses.fr

BIOGRAPHY
Geraldine Anthoine, the interim head of the ANSES – Plant Health Laboratory, coordinates the analytical 

activities and the quality management systems of the laboratory, which she represents in regional (EPPO) and 
international panels (IPPC-TPDP) according to her expertise related to nematology.

Impact of Globalization on Plant Health and the IPPC 
Strategies
Jingyuan Xia, Craig Fedchock et Ketevan Lomsadze 
International Plant Protection Convention (IPPC) Secretariat, Food and Agriculture Organization (FAO) of the United 
Nations, Rome, Italy. Email: jingyuan.xia@fao.org

BIOGRAPHY
Dr. Jingyuan Xia has been the Secretary to the FAO-based International Plant Protection Convention (IPPC) in 

Rome since 2015. His experience includes work as Permanent Representative and Ambassador of the China Mission 
to UN Agencies (CNAFUN) in Rome, Italy (2012-2014); Director General of the National Agro-tech Extension and 
Service Center (NATESC) of the Chinese Ministry of Agriculture (MOA) in Beijing, China (2001-2011); and Director 
General, Deputy Director General and Assistant Director General of the China Cotton Research Institute (CCRI) at 
the Chinese Academy of Agricultural Sciences (CAAS) in Anyang, China (1993-2000). 

Dr. Xia holds a BSc in Plant Protection at the Central-China Agricultural University in Wuhan (China), an MSc in 
Entomology at the University of the Philippines at Los Banos (UPLB) and the International Rice Research Institute 
(IRRI) in the Philippines, and a PhD in Production Ecology at the Wageningen Agricultural University (WAU) in the 
Netherlands.

ABSTRACT
The International Plant Protection Convention (IPPC) is the plant health multilateral treaty, which was 

established in 1952, and hosted by the Food and Agriculture Organization (FAO) of the United Nations. The mission 
of the IPPC is to secure coordinated and effective actions to prevent and to control the introduction and spread 
of pests of plants.
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Globalization is a key trend today, characterized by the rapid global movement of people, goods and most 
importantly for the IPPC, plant pests, as well as by changes in food systems and trade patterns. More than ever 
before, the economic development of countries depends on domestic and international trade, inter alia, in 
agricultural goods. The value of global agricultural exports has nearly tripled since 2000, and agricultural exports 
increased by about 60 percent in volume terms through 2012. The share of raw commodities in the total value 
of agricultural exports increased substantially in LDCs in 2009-2012. 

According to a 2004 FAO study, the pace and depth of change in food systems is occurring at different 
rates across regions and countries, although all countries are moving in the same direction. These changes 
include: (1) massive use of agrochemicals and hybrid plants and, more recently, genetically modified plants; 
2) modified food processing methods to produce uniform quality, size and shape, particularly suited for brand 
name products; and 3) introduction of distribution and marketing systems supported by computer systems 
for ordering, delivery and improved corporate control over markets. These food system features are already 
well in place in developed countries, and are now rapidly moving into developing country markets, impacting 
agriculture systems bringing about plant health risks associated with them. 

As trade increases and food systems change, there has been an increase of harmful pest infestations 
taking place. In Republic of Korea, forests are being devastated by pine wilt disease from North America. In 
North America, millions of ash trees have died as a result of the Asian emerald ash borer. In Africa, tomato leaf 
miner is having such a severe impact on tomatoes in Nigeria that it is referred to as the Ebola virus of tomatoes. 
Finally, the non-native Xyllela fastidiosa is killing olive trees in Italy.

While there is no specific date and time as to when the plant pests above appeared and where they did, 
the fact that they came from outside the regions where they are having a devastating impact certainly points 
to how they got there (increased travel and trade). One way to reduce the impact of plant pests occurring where 
they would normally not occur is to balance between preventing the introduction of plant pests and allowing 
movement of goods through the application of justified phytosanitary measures. 

To cope with those impacts, the IPPC comes in through five strategies: 1) development of policies and 
regulations (international standards for phytosanitary measures - ISPMs); 2) legislation advice and technical 
support; 3) capacity development for implementation of ISPMs; 4) safe international trade; 5) communication 
and partnerships. 

While globalization is not going to stop, the negative effects can be reduced through a combination of 
sensible approaches including better implementation of IPPC standards designed to ensure that incidence of 
plant pest occurrences decrease while still facilitating safe trade. 
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Management of introductions in China, the «Silk Road 
Economic Belt» project
Wan Fanghao
Chinese Academy of Agricultural Sciences, Beijing, China. Email: wanfanghao@caas.cn

BIOGRAPHY
Has not submitted.

ABSTRACT
Has not submitted.

Tracing the role of human civilization in the globalization 
of plant pathogens
Alberto Santini1, Andrew Liebhold2, Duccio Migliorini1,4 et Steve Woodward3

1Institute for Sustainable Plant Protection – C.N.R., Via Madonna del Piano, 10 - 50019 Sesto fiorentino, Italie ;  
2US Forest Service Northern Research Station, Morgantown, Virginie occidentale 26505 ; 3Université d’Aberdeen, 
Department of Plant and Soil Science, Institute of Biological and Environmental Sciences, Cruickshank Building, Aberdeen 
AB24 3UU, Royaume-Uni ; 4Department of Microbiology and Plant Pathology, Forestry and Αgricultural Biotechnology 
Institute (FABI), université de Pretoria, Pretoria, Afrique du Sud. Email: alberto.santini@cnr.it

BIOGRAPHY
Alberto Santini, after following classical studies in high school, took a master degree in Forest Science in 

1990 at the University of Firenze and, in 1997, a PhD in Forest pathology. He is presently Senior Researcher at the 
Institute of Sustainable Plant Protection of the National Research Council.

Alberto has spent many years working on breeding trees for resistance to alien invasive pathogens, and, at 
the same time, on physiology and population genetics of both host and pathogens, as well as on conservation of 
endangered tree species and host-pathogen-environment interaction.

Now Alberto’s work mainly deals with ecology of alien forest pathogens invasions, patterns and determinants 
of invasion, impact of climate change on invasions, early detection, surveillance and containment measures.

ABSTRACT
The last three decades have witnessed a flood of invasive plant pathogens appearing around the world. 
It is accepted that 1500 CE is a starting date for anthropogenic biological invasions; however prehistoric 

findings and historical reports suggest an earlier connection between human migration and movement of invasive 
plant pathogens. Some of these historical pathogen invasions resulted in famines thereby leading to further human 
migration and subsequent invasions. 

Co-evolution between plants and their parasites, including herbivores and pathogens, has, arguably, 
generated much of Earth’s biological diversity.
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Within a given ecosystem, co-evolution between host plants and pathogens is a stepwise reciprocal 
evolutionary interaction, by which epidemics result in intense selection pressures on both host and pathogen 
populations, ultimately allowing long-term persistence and ecosystem stability. The world’s plants and pathogens 
have evolved in unique regional assemblages, largely isolated from other assemblages because of geographical 
barriers. When geographical barriers are broken, non-indigenous pathogenic organisms are introduced into new 
environments, where they may find suitable hosts lacking resistance genes and environments favouring their 
pathogenic behaviour; this process may result in epidemics of newly emerging diseases. Biological invasions 
are tightly linked to human activities and have, therefore, been a constant feature of most of human history. 
Pathogens have several pathways of entry into new environments, the great majority of which are human 
mediated. 

The fossil record provides evidence that diseases commonly affected plants some 250 million years ago. In 
the last 200 years the incidence of diseases affecting plants has increased exponentially in terms of both numbers 
and severity. Most of newly emerging plant diseases arose following the introduction of exotic pathogens into 
a new environment. Diseases caused by fungi and fungus-like organisms are of increasing importance among 
plants over the last 15 years. Moreover, an exponential increase in invasive forest pathogens in Europe over the 
last 30 years is evident. The introduction of alien pathogens can lead to novel host-pathogen associations or 
indeed novel pathogen-pathogen combinations, for which there is no previous co-evolutionary history.

Technological developments have facilitated trade in goods, and a consequent transport of pathogens. 
Historical geopolitics and regulation of trade have influenced the establishment of pathogens in different 
world regions. Here we provide an analysis of this phenomenon focusing on the means of introduction of these 
organisms, which generally can be attributed to technological developments, human behaviour and government 
policies.

Developing an in depth understanding of the historical context of these invasions could reduce the rate 
of future invasions leading to significant impacts on economics, ecology and on human health and wellbeing.

Emergence of wheat blast in India and Bangladesh:  
an increasing risk for Europe?
M. Thierry1,2,3, A. Pordel4, S. Cros-Arteil5, H. Adreit1,2, J. Milazzo1,2, T. Kroj5, JB. Morel5, E. Fournier5,  
P. Gladieux5, R. Ioos3 and D. Tharreau1,2

1UMR BGPI, Cirad, Montpellier, France ; 2BGPI, Inra, Cirad, SupAgro, Univ. Montpellier, Montpellier, France ;  
3Anses, Laboratoire de la santé des végétaux (LSV), Unité de mycologie, Malzéville, France ; 4Department of Plant 
Protection, Faculty of Agricultural Sciences & Engineering, University of Tehran, Karaj, Iran ; 5BGPI, Inra, Cirad, SupAgro, 
Univ. Montpellier, Montpellier, France. Email: tharreau@cirad.fr

BIOGRAPHY
Didier Tharreau is a rice pathologist with 28 years’ experience on the interaction between rice and 

Magnaporthe oryzae (syn. Pyricularia oryzae), the blast disease fungus. He is interested in the phylogeny and host 
specificity of Magnaporthe, the genetic and molecular determinants of interactions, the population diversity 
and structure of the pathogen at the worldwide scale, and the biology and genetics of sexual reproduction of 
M. oryzae. He developed international collaborations both in the North (in Europe, USA) and in Tropical areas 
(China, Madagascar, West Africa, and Latin America).
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ABSTRACT
In Europe, wheat is the most widely planted food crop and the leading source of plant proteins in human 

food. In 2016, 62 M ha were planted and 250 M T were harvested in Europe (vs 220 M ha and 749 M T worldwide; 
source FAOSTAT). Wheat blast, caused by the fungus Magnaporthe oryzae, emerged and is a devastating disease 
of wheat in South America. It severely threatens wheat production in Brazil (30% yield loss in 2010) where the 
first outbreaks were reported 30 years ago (http://blog.cimmyt.org/?p=3707). In 2015, the disease emerged 
in Bangladesh (Islam et al. 2016) and spread the following year to India. Phylogenetic studies based on whole 
genome sequence clearly showed that this outbreak was due to an introduction from South America (Islam et 
al. 2016).

The origin of wheat pathogenic strains in South America is debated but experimental (Farman et al. 2017) 
and phylogenetic studies (Gladieux et al. 2017) support a host jump from Lolium. This genus encompasses a 
cultivated grass (Lolium perenne) but also common weeds. We recently identified M. oryzae as the causal agent 
of epidemics on cultivated Lolium in France (unpublished data). Non-scientific reports suggest that it is also 
present in neighboring countries.  

The emergence of wheat blast in Europe would likely cause a large spread of the disease and major yield 
losses on this crop. There is an urgent need to 1) inform about the risk, 2) promote measures to prevent the 
introduction of the pathogen, 3) carry out research work to measure the risk (susceptibility of wheat varieties 
cultivated in Europe, presence of potential sources for host jump…), 4) develop surveillance methods and 
network, and 5) set up eradication plans to be used if the disease emerges.

 
References
Farman ML, Peterson GL, Chen L, Starnes JH, Valent B, Bachi P, Murdock L, Hershman D, Pedley K, Fernandes JM, Bavaresco J. 2017. 

The Lolium pathotype of Magnaporthe oryzae recovered from a single blasted wheat plant in the United States. Plant Dis. 101:684-92.
Gladieux P, Condon P, Ravel S, Soanes D, Maciel JN, Nhani A, Chen L, Terauchi R, Lebrun MH, Tharreau D, Mitchell T, Pedley K, 

Valent B, Talbot N, Farman M, Fournier E. 2018. Gene flow between divergent cereal- and grass-specific lineages of the rice blast fungus 
Magnaporthe oryzae. Mbio 9(1):e01219-17.

Islam MT, Croll D, Gladieux P, Soanes DM, Persoons A, Bhattacharjee P, Hossain MS, Gupta DR, Rahman.

Recent introductions of Xylella fastidiosa in Europe
Charles Manceau
ANSES, Strategy & Programmes Department, France. Email: charles.manceau@anses.fr

BIOGRAPHY
Charles Manceau PhD. is a plant pathologist who conducted research on ecology and genetics of plant 

pathogenic bacteria at INRA for 30 years. He was the head of the Plant Pathology Unit (INRA-Agrocampus-
ouest-University of Angers) from 2004 to 2012. He then joined ANSES, where he is the scientific director of 
plant health and the head of the Unit on risk assessment for plant health.

ABSTRACT
The first damage due to infection by Xylella fastidiosa was observed on vines in California in 1884, but the 

causal agent of Pierce’s disease was only identified in 1978. This bacterial species has proven to be highly diverse, 
with a very broad range of hosts and a geographical distribution covering all of the Americas. 
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This bacterium is regulated in Europe by Directive 2000/29/EC, which prohibits the import of known host 
plants from countries declared as contaminated. However, in 2013, the cause of an outbreak of olive quick decline 
syndrome developing in the south of the Puglia region of Italy was attributed to a strain of X. fastidiosa belonging 
to the sub-species pauca. This emergence resulted in the development of an epidemic in Puglia. 

Two years later, X. fastidiosa was identified as responsible for wilting on Polygala myrtifolia in Southern 
Corsica. This concerned strains of X. fastidiosa subsp. multiplex, which is different from the strain responsible for 
the olive tree outbreak in Italy. Analysis of the genetic diversity of the isolates collected in France (Corsica and 
Côte d’Azur) shows that several introductions have occurred. Genetic studies and modelling of the distribution 
dynamics of infected plants on French territory indicate that these introductions are not recent

The presence of X. fastidiosa has also been observed in Spain, since 2016 in the Balearic Islands and then in 
the region of Alicante in 2017. As in France, this is probably the result of multiple introductions; strains of the sub-
species fastidiosa, pauca and multiplex were identified. Research and surveillance efforts targeting this bacterial 
species have contributed to adjustments to the regulations and the means for controlling this bacterium, which 
threatens many major crops in Southern Europe.
  

 
Global change and health risks associated with invasive 
forest insect pests
Hervé Jactel 
Inra, UMR Biogeco, Bordeaux, France. Email: herve.jactel@inra.fr

BIOGRAPHY
Senior scientist at INRA, Department of Forest Ecology. Agricultural Engineer, PhD and Habilitation in 

forest entomology and ecology. Member of the French Academy of Agriculture and of the Scientific Council of 
the Foundation for Research on Biodiversity. Expert for ANSES on biotic risk assessment and plant protection. 
Deputy coordinator of the research group on Forest Entomology of IUFRO.

ABSTRACT
The number of non-native, invasive species of forest insects is increasing worldwide. Such biological 

invasions represent a major threat for natural and managed forest ecosystems, altering their integrity and 
functioning, which jeopardizes the delivery of many ecosystem services like climate change mitigation. In order 
to reduce the impact of invasive forest pests, it is important to decipher the causes of invasions, focusing on the 
successive universal phases that are transport and arrival, establishment in an invaded area, and spread. Given 
the technical and financial constraints for pest management in forests, it is also necessary to target the most 
harmful invaders and deploy relevant monitoring and control tools. 

To meet these objectives, we suggest using two conceptual frameworks, related to risk and global change. 
Risk is defined as the interactions between three components: i) the hazard, i.e. the damaging agent (here 
the alien pest insect), ii) the vulnerability of the system (here the threatened forest), and iii) the exposure, 
i.e. the forest values at stake that could be reduced by forest damage. Global change is also thought as the 
combination of three environmental changes at the global scale, i.e. i) climate change, ii) globalization of trade 
and iii) urbanization. We will thus try to review the effects of the three components of global change on risks 
posed by alien invasive pests in European forests. This cross-analysis will be used to propose some research and 
development avenues for improving invasion risk management in forests. 
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Emergence of harmful organisms: what lessons can be 
learned? 
Françoise Petter, M Ward, AS Roy 

EPPO, Paris, France. Email: hq@eppo.int

BIOGRAPHY
Ms Petter first worked for the French National Plant Protection Organisation. She began her carried as 

the head of Paris airports import inspection. She then joined the national level of the French NPPO in 1994 
where she was responsible of surveillance programmes, negotiations of the EU legislation and in bilateral and 
multilateral negotiations.  

In 2003 she joined the European and Mediterranean Plant Protection Organization as deputy director her 
current position. She is coordinating the Diagnostic and risk analysis programme for the organization.

ABSTRACT
The European and Mediterranean Plant Protection Organization (EPPO) is one of the 10 Regional Plant 
Protection Organizations established under the International Plant Protection Convention. It includes nearly 
all Western and Eastern European countries, Mediterranean basin countries as well as countries from Central 
Asia One of the main roles of the European and Mediterranean Plant Protection Organization (EPPO) is to 
help its member countries to prevent entry or spread of dangerous pests. The Organization has therefore 
been given the task of identifying pests which may present a risk for the region (early warning), evaluating 
them and making proposals on the phytosanitary measures which can mitigate the risk. The EPPO Alert 
List was initiated in 1999 and its main purpose is to draw the attention of EPPO member countries to certain 
pests possibly presenting a risk to them and achieve early warning. The pests included in the Alert List are 
selected by the EPPO Secretariat, mainly from the literature but also from suggestions of NPPOs of member 
countries. Early warning is essential in plant health, and the identification of the drivers for emerging risks is 
important. Examples of pests included in the Alert List over the years and the possible lessons learned will be 
presented. 
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Session 2 – Impacts of climate change on 
the emergence of plant diseases  
and pests
Moderator
Marie-Line Iskra-Caruana
Member of ANSES’s Scientific Committee, French Agricultural Research Centre for International Development, 
Montpellier, France. Email: marie-line.caruana@cirad.fr

BIOGRAPHY
Dr. Marie-Line Iskra-Caruana manages researches in tropical plant virology at CIRAD for 27 years. With her 

team, she works at the UMR BGPI in Montpellier on the defense and counter-defense mechanisms underlaying 
the DNA viruses infections such as the banana bunchy top virus ranking among the 10 economically important 
viruses worldwide and the streak mosaic virus naturally present within the majority of banana genomes. She 
supervises students and research partners, and coordinates European and international research projects. 
She has been Deputy Director of UMR BGPI and Scientific Deputy for Plant pathology at CIRAD. She is an 
internationally recognized expert, participates in project evaluations for the Bill Gates Foundation, ANR, CGIAR 
and to the CS and committees of CIRAD, ANSES and ANR. 

Analysis of the effect of climate on plant pests  
and diseases
Darren J. Kriticos
Organisation de recherche scientifique et industrielle du Commonwealth, Canberra, Australie 
Email: Darren.Kriticos@csiro.au

BIOGRAPHY
Dr. Darren Kriticos is a Principal Research Scientist with CSIRO, working in Health & Biosecurity and 

Agriculture Business Units, and is an Honorary Professor at the School of Biological Sciences at the University 
of Queensland. Darren is an ecologist whose research is centred on developing and applying ecological models 
to study invasion biology and pest management under current and future climatesHe developed CLIMEX and 
DYMEX Version 4, and the collaborative CLiMond climate data repository for bioclimatic modellers. His present 
efforts are focused on developing real-time pest prediction systems.

ABSTRACT
Has not submitted.
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Impact of climate change on fungal diseases  
of agroecosystems
L. Huber1, M.-O. Bancal2 et M. Launay3

1INRA, Joint Research Unit EcoSys, Thiverval-Grignon, France  ; 2AgroParisTech, Joint Research Unit EcoSys, Thiverval-
Grignon, France ; 3INRA, AgroClim Unit, Avignon, France. Email: laurent.huber@inra.fr

BIOGRAPHY
Laurent Huber is research director in the Eco&PHY team of the Functional Ecology and Ecotoxicology 

of Agroecosystems joint research unit (UMR), which is part of the INRA Versailles-Grignon centre. His field of 
research concerns bioclimatology applied to the protection of cultivated ecosystems, in particular the role of 
climate on the development of foliar fungal diseases. Following studies on the role of (micro)climate on foliar 
pathogens, undertaken with pathologists, his more recent research has mainly concerned the impact of climate 
change on pathosystems, working with agronomists and agricultural technical institutes.

ABSTRACT
The study of climate change (CC) impact on pathosystems requires more attention. For several aerial fungal 

diseases of crop ecosystems facing climate change, the network ACCAF-Clif allowed a strong collaborative 
interaction between research and agricultural extension. In this framework, modelling of epidemiological risks 
under past or future climate was implemented in relation with crop adaptation resulting from climate change.

Experimental results showed that taking into account the diversity of plant pathogens has to be priotarized. 
The balance between the integration approach using modelling and the experimental multifactorial comparison 
makes it possible to analyse and predict the behaviour of simple or a fortiori multiple pathosystems. Operational 
results include CC perception by agricultural sectors, modelling outputs on two pathosystems (late blight of 
potato, wheat-airborne diseases) under climate change, and using scenarios of adaptation to abiotic stresses in 
external forcing of pathosystem models.

The perspectives comprise (i) taking into account patterns of local adaptation of pathogens to climate, (ii) 
further developping adaptation of crop ecosystems to abiotic stresses and their impacts on crop diseases, and 
(iii) confronting evolutions of both pathosystem evolution under future climate and ecological niche in relation 
to pathogen emergence.  
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Impact of climate change on plant pests: the case of the 
pine processionary moth
Alain Roques
INRA UR0633, Zoologie forestière, Orléans, France. Email: alain.roques@inra.fr 

BIOGRAPHY
 Senior scientist with INRA, where he led the Orléans Forest Zoology Research Unit from 2004 to 2017. His 

research concerns biological invasions and the effect of global warming on insect populations. He participated 
in most of the EU-funded projects on these topics and coordinated the ANR project URTICLIM «Anticipation of 
the effects of climate change on the ecological and health impact of urticating forest insects». He has published 
184 peer-reviewed articles, 7 books and 42 book chapters.

ABSTRACT
 Because the recent range expansion of the pine processionary moth (PPM), Thaumetopoea pityocampa, 

has definitely been shown to proceed from climate warming, this species is one of the few insects selected 
by the IPPC. Since the gregarious larvae of this forest insect of Mediterranean origin develop during winter, 
winter warming up, even when it is limited, is significantly favoring their survival. The thermal barriers naturally 
delimiting the PPM distribution range (lethal temperature of -16°C; feeding constrained by day temperature > 
9°C within the nest combined to air temperature >0°C the following night) were released from the mid-1990s on 
in most parts of Western Europe. Natural spread has been estimated at, e.g., ca 5.6 km per year during the last 
20 years in the southern Paris basin. PPM penetration into new bioclimatic levels is likely to threaten biodiversity 
through niche competition or by cascading effect on natural enemies. Whereas originally a major pest for pine 
forests, its arrival in urban areas turned PPM into a severe sanitary threat because of its larvae urticating for 
humans and domestic animals. Simultaneously, moths appeared to progress faster in little- forested areas 
using ornamental trees. Genetic analyses of colonies detected far beyond the front edge however revealed 
that the actual expansion is combining natural short-distance dispersal with human-mediated long-distance 
transportations with the trade of mature pine trees. New genetic admixtures are thus likely to appear with 
yet unknown consequences on moth behaviour. A number of questions still remain with regard to PPM high 
variability in phenology, prolonged diapause or other traits such as tolerance to hot waves and extreme events. 
The role of warming during seasons other than winter is yet poorly known. However, the recent publication of 
PPM genomic and transcriptomic data is largely opening research new possibilities.

23 APRIL 2018
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Media monitoring to identify emerging plant health 
risks: the case of the fall army worm invasion in Africa
Giuseppe Stancanelli1, Franco Ferilli1, Ciro Gardi1, Jens Linge2 and Maria Rosaria Mannino1

1Animal and Plant Health Unit, European Food Safety Authority, Parma, Italy ; 2Joint Research Centre, European 
Commission, Ispra, Italy. Email: giuseppe.stancanelli@efsa.europa.eu

BIOGRAPHY
Giuseppe Stancanelli leads the Plant Health team in the Animal and Plant Health Unit at the European 

Food Safety Authority (EFSA), the official body of the European Union (EU) responsible for risk assessment and 
scientific advice in food safety, animal and plant health. His background is agronomy and plant pathology with 
extensive experience on crop protection and integrated pest management. He is responsible for coordinating 
the EFSA activities in plant health risk assessment, which include pest categorisation, pest risk assessment, 
commodity risk assessment, pest impact (including environmental) assessment, horizon scanning and 
development of risk based survey guidelines. The EFSA plant health team and the Plant Health Scientific Panel 
support scientifically the EU risk managers in the implementation of the EU plant health law, as well as in the 
identification and assessment of new plant health threats and possible mitigation actions.

ABSTRACT
Following a request from the European Commission Directorate General for Health and Food Safety, EFSA 

has established a horizon scanning exercise for quarantine and new plant pests by automated monitoring of 
media sources. Currently about 350 quarantine plant pests are monitored (pest listed in the EU legislation and in 
the EPPO lists). In addition, the monitoring is active to retrieve information on new and unlisted plant pests. The 
media are screened using the MEDISYS (Medical Information System) platform of the Joint Research Centre of 
the European Commission. The articles coming from the monitored media sources are filtered, using categories 
with given keywords to identify their plant health relevance. The aim is to identify relevant information on pests 
that might be of quarantine concern for the European Union (EU), as well as on new and emerging plant health 
risks due to global changes.

This presentation will focus on the example of the fall army worm invasion in Africa (Spodoptera frugiperda 
– Lepidoptera Noctuidae). Since the onset of this project in March 2017, media articles have reported its spread 
in African countries, after the first occurrences reported in 2016. 

Following a discussion of the EFSA media monitoring results at the Plant Health section of the Standing 
Committee on Plants, Animals, Food and Feed (PAFF) in May 2017, related to the pest and the rapid development 
of its outbreaks in Africa, it was decided to prioritize a pest categorization on S. frugiperda by EFSA, to timely 
support phytosanitary decision by EU risk managers. S. frugiperda is a pest with hosts in 27 plant families. 
Favoured hosts include maize, rice, sorghum and sugar cane among crops and wild grasses among natural 
vegetation. It is native to tropical and subtropical regions of the Americas and migrates to temperate regions in 
North and South America during the summer. S. frugiperda has been repeatedly intercepted on plant produce 
entering the EU. Phytosanitary measures are available to impede entry via traded commodities. EFSA is currently 
tasked to complete by June 2018 a pest risk assessment for S. frugiperda in order to properly assess its risk 
and which additional measures could be useful to protect the EU territory. Reports indicate that S. frugiperda 
continues to spread and to damage severely maize and other crops in Africa. International efforts are being put 
to assist African countries in the containment and control of this pest, which poses a significant threat to their 
food security. The media monitoring shows that S. frugiperda is a highly discussed topic, with many articles 
referring daily to detection, prevention and control of the pest in different African countries. 
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This case illustrates how media monitoring can support the identification and prioritisation of emerging 
plant health risks. Examples are also given on other pests, to show also how media scanning can help in 
identifying and reporting public perception and concerns plant health related to plant health risks.

Exploring global changes consequences on emergence 
of plant diseases and pests by quantitative risk 
assessment
G. Gilioli1, A. Hart1, M. Jeger1, S. Kozelska2, A. MacLeod1, O. Mosbach-Schulz3, R. Potting1, T. Rafoss1,  
G. Schrader1, G. Stancanelli2, S. Vos2 et W. Van der Werf1

1Working Group on Methods of the EFSA Scientific Panel on Plant Health, EFSA, Parma, Italy ; ²Animal and Plant Health 
Unit, EFSA, Parma, Italy ; ³Assessment and Methodological Support Unit, EFSA, Parma, Italy  

Email: gianni.gilioli@unibs.it

BIOGRAPHY
Gianni Gilioli is professor of applied entomology at the University of Brescia Italy. His background is in 
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ABSTRACT
The ecology of invasive pests and the scale at which biological invasion occurs make the emergence of 

plant diseases and pests highly dependent from global change processes. Societal, economic and ecological 
changes affect pest entry, establishment, spread and impact in several and interacting ways. To understand 
and predict the consequences of such diverse and complex dynamics, the following elements are required: (i) 
a scenario-based approach to clearly represent the system components and processes to be considered; (ii) 
tools supporting the synthesis of the available information and expressing the knowledge required in terms 
of uncertainty distributions; (iii) quantitative models representing the dynamics occurring during the invasion 
process and comparing management options.

To address these methodological requirements the EFSA Plant Health Panel has recently developed and 
tested a framework for quantitative pest risk assessment. In this approach the risk is expressed using quantities 
that have a clear meaning (e.g., the number of potential establishing population entering the assessment area), 
minimizing the use of ambiguous expressions (e.g., probability of entry with no reference to the number of 
propagules) and facilitating risk managers decisions which are based on scenarios comparison.

The EFSA quantitative risk assessment methodology is based on the following steps: i) problem formulation 
in which the scope of the assessment is defined ensuring that the risk assessment addresses the mandate given 
by the requestor; ii) scenarios to be assessed are translated in a conceptual model that describes the general 
system to be assessed, the environmental, biological and trade events and processes involved in the assessment, 
their interactions and interdependencies; iii) once the conceptual model has been designed, variables and 
parameters are defined and linked together into equations or algorithms (i.e., the formal model) mathematically 
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describing the consequences of events and processes involved in the assessment, iv) for model parameterization 
precise and relevant data from empirical studies, surveys and monitoring are seldom available at the level of 
resolution required for all steps of a plant pest risk assessment model. Thus expert knowledge elicitation (EKE) 
will often be required to estimate the values of model parameters. Procedures for EKE are defined in accordance 
with the EFSA Guidance Document on uncertainty allowing transparency, rigorousness and time-efficiency. 

The EFSA methodology for quantitative pest risk assessment has been successfully tested in eight pilot 
studies. The testing phase also allowed to compare approaches facilitating the communication of results in each 
step of the assessment and of the overall risk. The EFSA methodology is here presented in detail to explore the 
potentiality for assessing global changes consequences on plant diseases and pests. Elements of a standard 
and complete conceptual model for quantitative risk assessment are presented. Potential scenarios of global 
change (e.g., intensification of trade, modifications in production systems, change in plant health regulatory 
requirements) are included into the assessment model and the necessary characteristics on which to build a 
formal quantitative model at an appropriate level of complexity are identified. Particular attention is given to 
climate change since it is one of the most important driver influencing establishment, spread and impact of 
invasive diseases and pests.

Invasions végétales, causes et effets du changement 
global : focus sur deux ambroisies émergentes
Arnaud Monty1, and Xavier Tassus2 

1Biodiversité et Paysage, Gembloux Agro-Bio Tech, Université de Liège, Belgique ; 2Laboratoire de la santé des végétaux, 
Anses, Angers, France. Email: arnaud.monty@Uliege.be ; xavier.tassus@anses.fr

BIOGRAPHIES
Arnaud Monty obtained his master in agronomy in 2004, and passed his PhD in plant population ecology 

in 2009 at Gembloux Agro-Bio Tech, University of Liège. After a post-doc at the Colorado State University, he 
joined the permanent staff of the Biodiversity and Landscape unit. He is now lecturer and teaches, among others, 
ecology and biodiversity management. His research interests involve biological invasions, plant population 
dynamics and nature conservation. He has been one of the experts of the Anses working group which performed 
the pest risk assessment on Ambrosia psilostachya and A. trifida.
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carrier in the field of the plant virology like research assistant at Gembloux Agro-bio Tech before to work in 
2004 at the Plant Health Laboratory (ANSES). During more than 10 years, he participated to develop analytical 
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ABSTRACT
Biological invasions threaten the majority of ecosystems and are recognized as one of the main causes of 

biodiversity loss worldwide. Indeed, many invasive species threaten native species and alter the functioning of 
ecosystems, not to mention the significant cost to human society. However a biological invasion can only take 
place if human activities lead to the introduction of individuals or propagule of the species in the considered 
geographic zone. And generally, disturbed areas are the ones invaded first. In other words, biological invasions 
are made possible and enhanced by different aspects of global change, like trade globalization and natural habitat 
degradation. 

Seeing the problems they cause, biological invasions are now targeted by different regulations in order, 
among others, to prevent potential future invasions. In this frame, the ministries in charge of health, environment 
and agriculture asked the Anses to perform a pest risk assessment for Ambrosia psilostachya and Ambrosia trifida, 
two North-American ragweed species particularly illustrative of the problem. Despite the taxonomical closeness 
of these species, the experts proposed two different conclusions. While A. psilostachya does not appear to 
necessitate strict management measure, it was recommended that A. trifida should be managed as rigorously 
as possible. As a result of this work, A. trifida could be included in the list of European species requiring the setting 
up of a mandatory management plan.

References
Anses, 2017 (a) -  Analyse de risques relative  l’ambroisie à épis lisses (Ambrosia psilostachya DC.) et élaboration de recommandations 

de gestion. Avis de l’Anses. Rapport d’expertise collective. Mars 2017. Editions scientifiques de l’Anses. Paris, France. 98p.  
https://www.anses.fr/fr/system/files/SANTVEG2016SA0065Ra.pdf

Anses, 2017 (b) - Analyse de risques relative  l’ambroisie trifide (Ambrosia trifida L.) et élaboration de recommandations de gestion. 
Avis de l’Anses. Rapport d’expertise collective. Juillet 2017. Editions scientifiques de l’Anses. Paris, France. 108p
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Session 3 – Impacts of changes in 
agricultural practices on the emergence 
of plant diseases and pests

Moderator
Philippe Giordanengo
Member of ANSES’s Scientific Committee, University of Amiens, National Institute for Agricultural Research, Sophia 
Antipolis, France. Email: philippe.giordanengo@inra.fr

BIOGRAPHY
My works developed since 1994 at the University of Amiens were concentrated on multitrophic interaction 

systems. Initiated on interactions established between insects and their parasitoids, my researches focused since 
2003 on the aphid model because of its particular position among a complex network of interactions. Studies 
on this model led to highlight  i) the influence of the insect salivary secretome in manipulating plant immune 
response and redirecting its metabolism to ensure the settlement of a compatible aphid-plant interaction and  
ii) the influence of these interactions in structuring phloemophagous communities and in epidemic processes 
of phytopathogens spread by these piercing-sucking pests.

These works developed through a multiscalar approach, from molecular effectors to communities, led to 
skills development in immune and physiological response of plants and insects and in the very specific domain 
of adaptations and behaviors developed by aphids for plant use.

Biodiversity losses and its impacts on humanity 
Lorraine Maltby  
Department of Animal and Plant Science, université de Sheffield, Sheffield, Royaume-Uni.  
Email: l.maltby@sheffield.ac.uk
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Pesticides. She has held science-policy fellowships with Scottish Government and the UK Department for 
Environment, Food and Rural Affairs. She is a member of the Scientific Committee of the European Centre for 
Ecotoxicology and Toxicology of Chemicals and was a member of the EFSA working group that produced the 
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ABSTRACT
Ecosystems and the biodiversity they support are essential to human survival, health and well-being.   

Ecosystem services are provided by landscape elements and hence an ecosystem services approach to 
environmental protection is inherently linked to how we manage landscapes.  Half the habitable land in the 
world is managed by farmers and continuing growth in the human population will mean that the global demand 
for food will increase for at least another 40 years.  People need both food security and functioning ecosystems. 
We therefore need to manage landscapes to optimise food production and other ecosystem services. However, 
because of trade-offs between yield, agricultural area and biodiversity, we can’t have everything, everywhere, 
all of the time. An ecosystem services approach is one way to frame protection goals and help identify some of 
the trade-offs to be factored into land management decisions, including the use of chemicals.

An ecosystem, services approach could result in better informed risk management decisions and more 
relevant environmental risk assessment by focusing protection goals on what stakeholders value.  It increases 
transparency in trade-offs and prioritisation of ecosystem services (i.e. what to protect where and why) and 
offers the potential of a more holistic approach to environmental management. Ecosystems have the potential 
to provide many ecosystem services and adopting an ecosystem services approach requires greater ecological 
understanding, which may be a challenge for implementation. There is an urgent need to develop tools that 
either measure ecosystem services directly or produce information that can be robustly extrapolated to 
ecosystem service performance.

Crop production systems are part of the wider landscape and are influenced by social, economic and policy 
drivers. Any reduction in the amount or type of food produced in Europe may result in unintended consequences 
on global biodiversity. This is because displacing food production also displaces environmental impact, often 
to areas with greater biodiversity value and weaker environmental controls than in Europe. We therefore need 
to take a holistic, systems-based approach to managing food production for the benefit of people and nature.
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Agroecology: biodiversity in agroecosystems  
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ABSTRACT
Agriculture is currently facing yield stability and is causing a negative environmental impact. These 

two elements call into question the ever increasing use of synthetic inputs. In order to make agroecosystems 
resilient and autonomous with regard to synthetic inputs, one of the bets of agroecology is to mobilize 
biodiversity to promote biological regulation. In short, it aims to design agroecosystems capable of self-
regulation while remaining sufficiently productive. We will begin by presenting the different meanings 
of agroecology and our own positioning. Then we will show how leveraging biodiversity is possible by 
illustrating it at different scales from organ to landscape. Thirdly, we will question the limits or unknowns 
of these effects and the compromises with respect to other services expected from agroecosystems.  
In conclusion, we will put these elements in a context of global change and in particular of climate change.

Unexpected consequences of a disease resistance gene 
introduction in crops. The apple scab case study
Bruno Le Cam1, Christophe Lemaire1, Mélanie Sannier1, Marie Noëlle Bellanger1,Pascale Expert1,  
Henk Schouten2, Jason Shiller1 , Jérôme Collemare1,3, Valérie Caffier1

1IRHS, Inra, ACO, Université d’Angers, Beaucouze, France ; 2WUR Plant Breeding, Wageningen, Netherlands ; 
3Westerdijk Fungal Biodiversity Institute, Utrecht, Netherlands. Email: Bruno.le-cam@inra.fr

BIOGRAPHY
Senior Scientist INRA, Phytopatologist, Head of the EcoFun team (Evolutionary Ecology of Fungi) aiming 

at understanding how pathogens adapt to host pressures in the context of durable resistance management 
and host domestication.



19

ABSTRACT
In apple orchards, an average of 20 treatments is required each year to combat its main pathogen, the 

apple scab fungus Venturia inaequalis. The use of cultivars carrying resistance (R) genes, which relies on the 
recognition of the product of corresponding avirulence (AVR) genes from the pathogen, known as gene-for-
gene interactions, is an environmentally friendly alternative to chemicals. The Rvi6 R gene, introgressed into 
domesticated apple from the related ornamental crabapple Malus floribunda is the sole resistance gene that 
has been extensively deployed in orchards that then became fungicide-free. 

As a consequence of a lack of fungicide treatment on Rvi6 cultivars, we observed during the two last 
decades two new disease problems, (1) the emergence of a new scab-like disease caused by the fungus Venturia 
asperata; (2) the emergence of a Rvi6 virulent population of V. inaequalis. Here we report the description of V. 
asperata emergence in French orchards and the identification of the avirulence gene AvrRvi6 gene that allowed 
us to understand how V. inaequalis has overcome Rvi6. Combined results of a population genetic analysis of V. 
inaequalis performed on European populations and a nucleotidic polymorphism analysis of AvrRvi6 locus from 
several dozens of strains indicate that virulent alleles that have circumvented the Rvi6-mediated resistance 
in European orchards seems mainly originating from standing genetic variation in a wild population on Malus 
floribunda. Finally, we demonstrated that introduction of a resistance gene in crops may facilitate introduction of 
a pre-existing virulent population from a non-agricultural habitat, in the manner of a Trojan horse. Management 
of resistance genes once released in orchards and epidemiological consequences of emergence of pathogenic 
populations from the wild in agrosystems will be discussed.

Alternative strategies for the management  
of agricultural insect pests 
Charles Vincent1, 2 
1Agriculture et agroalimentaire Canada ; 2Saint-Jean-sur-Richelieu, Qc, Canada. Email: charles.vincent@agr,gc.ca
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ABSTRACT
To become successful, an alternative strategy to pesticides must completely or partially meet 

several criteria, notably technical efficacy, ease of implementation, sustainability, public or commercial 
benefit, social acceptability and compliance to laws and regulations. The management of agricultural 
insects involve five families of approaches, namely: chemical control, biological control, physical control, 
biopesticides and human factors. Each of these approaches have their strength and weaknesses. Pesticides 
will be briefly treated as they are benchmark against which other management approaches are compared.  
To illustrate several points, I will frequently draw on examples from my research in agricultural entomology.

 

Selection-driven emergence of resistance-breaking 
recombinant tomato yellow leaf viruses  
in Mediterranean countries
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1Cirad, UMR BGPI, Montpellier, France ; 2BGPI, Univ Montpellier, Cirad, Inra, Montpellier SupAgro, Montpellier, France 
; 3Ecole nationale d’agriculture de Meknès, BPS 40, Meknès, Maroc ; 4Faculté des sciences de Meknès,  Meknès, Maroc. 
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ABSTRACT
Tomato yellow leaf curl virus is one of the most damaging plant viruses. Following its progression from 

the Middle East to the Mediterranean Basin, TYLCV has spread globally during the last 30 years. TYLCV induce 
dramatic losses in tomato and its control requires important investments, for insecticides, the building of 
insectproof shelters and the selection of resistant cultivars. All resistant commercial varieties deployed in the 
Mediterranean Basin in the 2000s, have the Ty-1 gene with which the symptom expression is blocked. As the 
Ty-1 gene reduce but does not block virus multiplication, the infected plants are healthy carrier in which TYLCV 
was able to efficiently evolve through its propensity to recombine. Thus, in 2010, a recombinant, TYLCV-IS76, 
has been detected in Morocco in a few plants which exhibited TYLCV symptoms. IS76 is a recombinant between 
TYLCV and tomato yellow leaf curl Sardinia virus (TYLCSV), a virus endemic to the Mediterranean Basin. Surveys 
have shown that IS76 has replaced parental viruses in the South of Morocco and that it has spread to the whole 
country. IS76 was experimentally shown to be more competitive than parental viruses and particularly in Ty-1 
resistant plants. As IS76 could not be detected on plants sampled before the deployment of Ty-1 varieties, its 
invasion has been associated with positive selection by these varieties. Similar results are presently obtained 
with a TYLCV/TYLCSV recombinant detected in Sicily on symptomatic resistant plants.
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EFSA’s approach to climate change as a driver  
of emerging risks
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ABSTRACT
According to the General Food Law, the European Food Safety Authority (EFSA) is required to identify 

emerging risks for human health, through food, animal and plant health. EFSA has developed a methodological 
framework for identification of emerging risk, starting from a preliminary identification of emerging issues 
through knowledge networking activities. 

The long term anticipation of emerging risks can be based on the identification of drivers. Drivers are the 
underlying natural or human-induced factors that act as modifiers of effect on the onset of emerging risks, 
by either amplifying or attenuating the magnitude or frequency of risks arising from various sources. Climate 
change is recognised as a critical driver and it has the potential of causing, enhancing or modifying the occurrence 
and intensity of some food-borne diseases and the possibility, area of establishment and the impact of invasive 
alien species harmful to plant health.

With the aim of further exploring tools to identify and prioritise emerging risks, EFSA initiated a project 
focusing on  climate change as a driver of emerging risks for food and feed safety, including plant health.

A knowledge discussion group involving the major institutions involved with climate change has 
been created. The group will define criteria to identify relevant subdrivers (eg. rising and more fluctuating 
temperatures, changing precipitation patterns, increase in natural disasters etc), the issues relevant to different 
food safety domains including plant health, and to develop a harmonised and transparent scoring system 
applicable to the identified emerging issues in order to prioritise future research and risk assessment activities.
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Harry Arijs studied plant pathology at the KULeuven (BE) and worked for the Belgian administration as 

plant health and quality inspector, the central plant health services, coordinator of the horticultural food chain 
and adviser to the Minister. In 2001, he was recruited by the European Commission as auditor for plant health 
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23

Jean-François Silvain is Director of Research at IRD. He was interested in the diversity, ecology and genetics 
of tropical insects - vectors, phytophagous, or parasitoids -, with a focus on invasive species. His concerns 
extended to all biodiversity through the chairmanship of the Scientific Council of the French Foundation 
for Research on Biodiversity and then the presidency of its Board of Directors. He promotes society-wide 
consideration of biodiversity issues at the same level of importance as those of climate change.
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