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1. INTRODUCTION 

 

The European Food Safety Authority (EFSA) is broadening its monitoring procedures for 

identifying emerging risks to all the fields within its mission, including plant health. The 

plant health sector worldwide is facing an increasing number of outbreaks by both new pests 

and by pests that were not previously considered to be important. There is a need for a rapid, 

efficient and robust system to identify emerging plant health risks as early as possible, to 

assess the risks, and to communicate the risk assessments to risk managers without delay. 

Key challenges for such a system include the identification and/or prediction of a new pest at 

an early stage, the production of pest risk assessments under time and data constraints, as 

well as the need for prioritizing criteria for the new plant health risks.  

The Colloquium aimed to bring together international experts for an open scientific debate on 

key issues related to the identification of emerging risks in plant health. The Colloquium, 

chaired by Michael Jeger and Elzbieta Ceglarska, welcomed risk assessors, risk managers, 

scientists and stakeholders from 31 countries, including 19 EU Member States, seven 

candidate countries, Canada, Georgia, Japan, Norway, and the United States. The 

Colloquium, organised in Parma on 9 – 10 June 2011, was attended by representatives of 

prominent international organisations concerned with plant health such as the International 

Plant Protection Convention (IPPC), the European and Mediterranean Plant Protection 

Organisation (EPPO), the Centre for Agricultural Bioscience International (CABI), as well as 

representatives from important stakeholders, including the International Biocontrol 

Manufacturers‟ Association (IBMA) and the association of European farmers and agri-

cooperatives (COPA-COGECA). In addition scientists from the European Commission‟s 

Joint Research Centre as well as European Commission officials contributed to the 

discussions. 

The objective of the Colloquium was to provide inputs for the development of EFSA‟s 

methodological framework for emerging risk identification in plant health, including systems 

and methodologies for data monitoring, data filtering and risk assessment of emerging plant 

health risks. 

An emerging risk to human, animal and/or plant health is defined as a risk resulting from a 

newly identified hazard to which a significant exposure may occur or from an unexpected 

new or increased significant exposure and/or susceptibility to a known hazard. In the field of 

plant health, an emerging risk can result from: 

• a newly identified plant pest 
1
  for which a significant probability of introduction and/or 

spread may occur, or  

• an unexpected new or increased significant probability of introduction and/or spread of an  

already known plant pest  (e.g. a new or a modified pathway of introduction, a change in 

agriculture or forestry practice, a change in pest/disease management or the cultivation of 

a new crop), or 

• a new or an increased susceptibility of the host plants to a known plant pest. 

The Colloquium was organised through four discussion groups dealing with the emergence of 

plant health risks at different scales: changes in pests, vectors and/or plants and their 

                                                   
1
 A pest is defined here as any species, strain or biotype of plant, animal or pathogenic agent injurious to plants or plant 

products (FAO/IPPC, 2010. ISPM No. 5 Glossary of phytosanitary terms 

https://www.ippc.int/file_uploaded/1273490046_ISPM_05_2010_E.pdf). This definition includes plant pathogens as micro-

organisms causing diseases. 

https://www.ippc.int/file_uploaded/1273490046_ISPM_05_2010_E.pdf
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interactions as drivers 
2
 of emerging plant health risks; changes in agriculture and forestry 

practices as drivers of emerging plant health risks; changes in trade, food consumption and 

land use as drivers of emerging plant health risks; climate change as a driver of emerging 

plant health risks.  

 

After the welcome and introduction that set out clearly the objectives of the Colloquium, the 

opening plenary session was dedicated to key-note lectures (see abstracts below). These 

lectures briefed the Colloquium participants with the most up-to-date knowledge in the 

different areas and provided a good background for contributions to the discussion groups. 

The presentations included: 

 Welcome and introduction to EFSA (Elzbieta Ceglarska) 

 Emerging plant health risks: objectives of the Colloquium (Michael Jeger) 

 What makes for an emerging invasive species? (Marie-Laure Desprez Loustau) 

 Emerging plant diseases: combining genotypic and phenotypic data to improve our 

predictions of invasive pathogens (Matteo Garbelotto) 

 Changes in pests, plants and their interactions as drivers of emerging plant health 

risks: the tomato yellow leaf curl disease epidemics in Spanish protected cultivation, a 

study case (Enrique Moriones Alonso) 

 Global warming and changes in geographic range of plant pests: the case of the pine 

processionary moth Thaumetopoea pityocampa (Alain Roques) 

 Challenges for modelling and predicting establishment and spread of new plant pests 

and pathogens (Roger Magarey) 

 Interceptions of plant pests in imported commodities and emerging plant health risks 

(Alan MacLeod) 

 Implications of emerging plant pests for integrated pest management (Johanette 

Klapwijk) 

                                                   
2
 Drivers have been defined as issues shaping the development of a society, organisation, industry, research area, technology, 

etc. Drivers can be classified in categories such as STEEP (i.e. Social, Technological, Economic, Environmental, Political). 

One important characteristic of drivers is that they may act as modifiers of effect on the onset of emerging risks, namely they 

can either amplify or attenuate the magnitude or frequency of risks arising from various sources. A large body of literature is 

available on drivers in different fields, including economy, social sciences, technology, health and environmental sciences. 
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2. ABSTRACTS OF SPEAKERS IN OPENING PLENARY SESSION 

 

What makes for an emerging invasive species? 

Marie-Laure Desprez-Loustau, Institut national de la recherche agronomique, Bordeaux-

Aquitaine, France 

 

Emerging diseases, including plant diseases, and biological invasions are two major 

components of global change, raising serious issues for human well-being and biodiversity. 

Introductions of pathogens have been demonstrated as a very important factor in disease 

emergence, especially in plants. Understanding what makes for a successful invader has been 

a long-lasting question in invasion ecology, especially for plants and animals. The same 

approach could help predict which species are more likely to become plant pests. We review a 

few recent studies dealing with fungal pathogens and insect pests. A first output of analyses of 

past introductions in Europe is that some taxonomical groups are over-represented in alien 

species lists, such as Hemiptera for insects and Erysiphales and Peronosporales for plant 

pathogens. In addition, statistical analyses have confirmed, as already demonstrated for other 

taxa, that some traits defined at species level (such as traits related to dispersal, reproduction, 

and host range) are correlated with invasiveness and could be used in a predictive approach. 

Implications and open questions for plant health are discussed, in particular: (i) considering 

species lists vs. higher or lower taxonomic levels for quarantine measures; (ii) the merits of an 

interdisciplinary approach, with ecology and epidemiology, and the need to address 

knowledge gaps in some processes: dispersal at large spatial and temporal scales, host shifts, 

parasitic strategies [and their integration in pest risk analysis (PRA)]; (iii) specific issues of 

introduced species in “wild” ecosystems; (iv) interactions between species transfers and other 

components of global (climate) and local (management) change. 

Finally, the high uncertainty in what can be predicted is emphasized, which advocates for 

promoting surveillance, monitoring the changes and maintaining wide expertise allowing 

adaptability. In a more pro-active perspective, the resilience of systems, especially in 

agriculture and forestry, should be increased to cope with higher and mostly unpredictable 

risks.  

 

Emerging plant diseases: combining genotypic and phenotypic data to improve our 

predictions of invasive pathogens. 

Matteo Garbelotto, Paolo Gonthier, David Rizzo, Gianni della Rocca, Takao Kasuga, and 

Marco Pautasso, University of California, Berkeley, USA 

 

While technological advances currently allow to genotype pathogen strains relatively easily, 

the connection between genotype (the unit of genetic inheritance) and phenotype (the unit 

upon which selection operates) is complicated by the fact that genetic, environmental, and 

epigenetic factors are all important contributing factors in phenotype determination. However, 

the genetic structure of a potentially invasive species can help in at least assessing the 

complete range of risks it may pose and in determining appropriate precautions that should be 

taken to ensure control of the invasion. Three cases are well known from the literature: (i) An 

invasive species comprises morphologically undistinguishable but evolutionarily distinct 

lineages; (ii) Introduction was limited to a few closely related individuals of an invasive 

species, thus leading to a strong founder effect and to a narrower range of phenotypes than in 

the area where the invasive species is native, and; (iii) Specific genotypes are associated with 

specific phenotypes, that may be particularly destructive in the new naïve ecosystem. Using 

Phytophthora ramorum, Seiridium cardinale and Phytophthora cinnamomi as case studies, 

we show how different containment approaches need to be considered in each of the three 
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cases above. We further show that predictions of invasiveness can be greatly improved if 

biological functions, rather than traits are included in a prediction algorithm. Finally, we 

present data that show that invasions may lead to (i) interspecific hybridization and gene 

introgression with unpredictable outcomes, and to, (ii) different epigenetic effects on an 

identical genotype of a pathogen. While epigenetic control is well known for plant and animal 

hosts, it has only been indirectly postulated for pathogens: our direct evidence shows that 

phenotype can permanently be affected by the history of a genotype, further complicating 

predictions. 

 

Changes in pests, plants and their interactions as drivers of emerging plant health risks: 

the tomato yellow leaf curl disease epidemics in Spanish protected cultivation, a study 

case 

Enrique Moriones, Instituto de Hortofruticultura Subtropical y Mediterránea “La Mayora” 

(IHSM-UMA-CSIC), Estación Experimental “La Mayora”, Consejo Superior de 

Investigaciones Científicas, 29760 Algarrobo-Costa, Málaga, Spain  

 

Viruses cause the largest fraction of emerging diseases of plants. Emergence of whitefly-

transmitted viruses is paradigmatic and is occurring worldwide after the emergence of their 

insect vectors. The global spread of Bemisia tabaci (Hemiptera: Aleyrodidae) is resulting in 

the emergence of viruses transmitted by this insect such as begomoviruses (genus 

Begomovirus, family Geminiviridae), causing severe damage to vegetable crops, tomato 

(Solanum lycopersicum) among others. Changes in host and vector ecology and environment 

or in host genetics are factors that can drive virus evolution and emergence. Human activities 

can affect these factors and might have determined the emergence of B. tabaci and 

consequently of begomoviruses and their evolution. Thus, global trade in recent times is 

contributing to the expansion of the geographical ranges of B. tabaci and begomoviruses and 

movement to new ecological niches. Moreover, human manipulation of domesticated plants, 

reducing genetic diversity and using resistant genotypes might have contributed to the 

emergence of begomoviral diseases. Viral populations are complex and mixed infections can 

occur in nature. In addition, genetic mutation, reassortment or recombination processes might 

help virus diversification and emergence of better adapted variants. Understanding the basis 

of emergence of viruses is essential to prevent viral epidemics, to support policy making and 

to the design of more durable and efficient control practices. This aspect will be discussed in 

the light of the knowledge acquired from the study of epidemics of tomato yellow leaf curl-

associated viruses occurring in intensive vegetable crops of southern Spain during recent 

decades. 

 

Global warming and changes in geographic range of plant pests: the case of the pine 

processionary moth, Thaumetopoea pityocampa 

Alain Roques, INRA UR 633, Zoologie Forestière, Ardon, CS 40001, 45075 Orléans Cedex, 

France 

 

Originally from the Mediterranean area, the pine processionary moth (PPM) is now expanding 

its range towards higher latitudes and altitudes. This expansion has been shown to be related 

to global warming. Because PPM larvae develop during winter, their survival is highly 

sensitive to small variations in temperature. Temperatures lower than -16 °C are lethal but 

larval survival is also dependent on feeding possibilities. A day temperature in the nest higher 

than 9 °C is necessary to induce feeding during the following night but feeding occurs only if 

the air temperature is above 0 °C during this night. Such conditions were rarely observed 

before the 1990s in most areas of Central and Eastern France preventing PPM range 
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expansion. These thermal constraints were no longer present after the mid-1990s. Climate 

models showed that the whole Paris basin became favourable to PPM establishment after 

1996. Therefore, PPM naturally expanded its range by more than 100 km in this area between 

1972 and 2011, with a significant acceleration during the last 10 years. The 2010-2011 front 

of natural expansion has just been mapped at the European level, from Brittany to the 

Balkans. It will allow us to estimate precisely the expansion in France since the last survey 

carried out in 2005-2006. However, natural expansion is limited by the low flight capabilities 

of female PPM, and only a part of the favourable area is occupied. Several isolated colonies 

have recently been detected far beyond the front, in the North of Paris and at the French-

German border. Genetic analyses combined with an assessment of the parasitoid complex 

revealed that these colonies did not originate from the populations at the front of the invasion 

but correspond to long-distance jumps from remote areas of Southern France. It is likely that 

they have been introduced as pupae with the soil accompanying tall pine trees planted as 

ornamentals in towns.  

 

Challenges for modelling and predicting establishment and spread of new plant pests 

and Pathogens 

Roger Magarey, North Carolina State University / Cooperator with USDA-APHIS-PPQ, USA 

 

One challenge for predicting new emerging plant pests is to identify new pest threats from 

large pest databases. Self Organizing Maps (led by Karl Suiter, N.C. State University) are a 

tool to rank the likelihood of pest establishment from the Global Pest and Disease Database 

(GPDD) 
3
. Results are heavily dependent upon the input data as seen by comparisons of the 

GPDD with the CABI Crop Protection Compendium (CPC) 
4
 data sets. Another challenge is 

that some pests do not have well researched host ranges. Gregory Gilbert (University of 

California Santa Cruz) is helping APHIS use phylogenetic tools to predict potential host range 

from the GPDD data. Another challenge is to map highest risk areas for exotic pests with 

limited biological data. Daniel Borchert and colleagues at APHIS have developed 

NAPPFAST 
5
 as a tool for risk mapping. NAPPFAST uses interactive templates to allow 

users to create simple biological models and to create national or global risk maps from 

station or gridded weather data sources. Manuel Colunga-Garcia (Michigan State University) 

and Frank Koch (U.S. Forest Service) have developed techniques to map hot spots of pest 

introduction based on trade, freight and phytosanitary data. Likewise Scott Isard 

(Pennsylvania State University) and Joe Russo (ZedX inc.) are using atmospheric transport 

models to predict entry of rusts and other airborne pests. Denys Yemshanov (Canadian Forest 

Service) has developed a Pareto frontier ranking technique to combine multiple risk maps into 

a single risk map to guide surveillance programs. The advantages, disadvantages and future 

improvement of each tool are discussed. 

 

Interceptions of plant pests in imported commodities and emerging plant health risks 

Alan MacLeod, The Food and Environment Research Agency, United Kingdom 

 

Emerging plant health risks can be detected through the analysis of plant pest interception 

data at a national and regional scale. However, without very detailed information about the 

quantities of commodities shipped and volumes sampled and examined, there remain 

significant challenges in how interception data can be interpreted. Several studies have shown 

                                                   
3 Global Pest & Disease Database (GPDD). https://www.gpdd.info, developed by the National Science Foundation Center for 

Integrated Pest Management. 
4 CABI Crop Protection Compendium (CPC). http://www.cabi.org/cpc/  
5 NCSU/APHIS Plant Pest Forecast (NAPPFAST) System. http://www.nappfast.org/about.htm  

https://www.gpdd.info/
http://www.cabi.org/cpc/
http://www.nappfast.org/about.htm
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that exotic organisms can establish prior to ever being intercepted by phytosanitary inspectors 

working for National Plant Protection Organisations. Alternative information gathering 

systems currently used outside the plant health arena could be considered as we seek new 

approaches for pest risk assessors to gather and synthesise information to detect and identify 

emerging risks prior to them coming to attention via interceptions.  

EPPO has facilitated information exchange regarding emerging pests for over 50 years. EPPO 

has developed a formal Alert List 
6
 that operates on a geographic scale broader than the EU 

which EU Member States find very useful. Developing ways to identify emerging plant pest 

risks provides opportunities for closer collaboration between EFSA and EPPO. Looking to the 

future, web technology could perhaps be utilised to enhance our ability to detect emerging 

plant health risks.  

 

Implications of emerging plant pests on Integrated Pest Management 

Johannette Klapwijk, Chair Invertebrates Biocontrol Agents group of IBMA 

 

As laid down by the EC in Framework Directive 2009/128/EC, Integrated Pest Management 

(IPM) is seen as „one of the most important tools to reduce the impact of pesticide use on 

human health and the environment‟.  

IPM is well accepted in many fruit and vegetable crops in Europe and has proven to be an 

effective tool in the control of pests and diseases. Biological control is the cornerstone of such 

IPM systems. The appearance of new exotic invasive pests in IPM systems can potentially 

disturb the system, as often these pests are already resistant to pesticides upon arrival. If either 

a biological solution or a solution which is compatible with biological control is not found 

rapidly, the need for broad spectrum chemicals can upset the IPM programme.  

The development of new biological control agents is more and more threatened by national 

and international regulations. Access to new genetic material is increasingly limited due to 

Access and Benefit Sharing (ABS) regulations under the Convention on Biological Diversity 

(CBD). The import of organisms is potentially endangered by the development of a new EU 

strategy on Invasive Alien Species and the release is restricted as a result of the International 

Standard for Phytosanitary Measures (ISPM) No. 3 
7
. Many of these regulations are so 

generalised that they do not take into account the beneficial use of organisms. Regulations can 

be useful in themselves, but they put an extra burden on the research and development of new 

biological control agents by slowing down the process and increasing the costs.  

Smooth and fast procedures and the early evaluation of potential new plant pests are 

necessary to find biological solutions in time and to support the development of appropriate 

IPM systems, eventually resulting in a reduction of pesticide use and the production of safe 

food. 

 

 

                                                   
6
 EPPO Alert List. http://www.eppo.org/QUARANTINE/Alert_List/alert_list.htm  

7 FAO IPPC International Standard for Phytosanitary Measures (ISPM) No. 3. Guidelines for the export, shipment, import 

and release of biological control agents and other beneficial organisms (2005). 

https://www.ippc.int/file_uploaded/1146657660135_ISPM3.pdf  

http://www.eppo.org/QUARANTINE/Alert_List/alert_list.htm
https://www.ippc.int/file_uploaded/1146657660135_ISPM3.pdf
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3. SUMMARY OF DISCUSSION GROUP RESULTS 

 

Following the introductory presentations, participants split into discussion groups to debate 

specific issues in more detail. Participants were provided with guidance on the remit of the 

discussion groups via a presentation by Stef Bronzwaer. Before the Colloquium all 

participants had received briefing notes, including selected references for further background, 

so as to be prepared for an interactive exchange of views and expertise during the 

Colloquium. Participants were divided, based on their preferences, into four groups to allow 

parallel discussion groups. A summary is presented below. These summaries are structured 

following the short set of discussion points that had been formulated in the briefing notes for 

each discussion group.  

 

The final session was dedicated to a presentation and debate on the outcomes of the 

discussion groups in order to obtain the conclusions and recommendations of the colloquium, 

as presented in the final chapter of this report. Finally, Richard Baker presented the take-home 

messages by summarising the main outcomes of the Colloquium. 

 

 
3.1. Discussion Group 1 - Changes in pest, plants and their interactions as drivers of 

emerging plant health risks 

 

Chair: Thierry Candresse - Rapporteur: Christer Magnusson 

 

1. How do we recognise if changes in plant pests and/or vectors (changes in species, 

biotypes, strains or pathovars) and in their populations, as well as changes in the host 

plant susceptibility, become a driver of emerging plant health risks?  

 

To recognize changes we must know which pests and diseases we already have. Drainage of 

taxonomic competence is a concern, although in few years we may have support of new 

molecular tools. Information on the international situation of pests and diseases can be found 

on the pest reports and alert lists of the IPPC 
8
 and of Regional Plant Protection Organisations 

(RPPO) such as EPPO and NAPPO 
9
, as well as on databases compiled for example by CABI, 

by EPPO 
10

 and by the NSF-ICPM for USDA APHIS. Complimentary sources are Google 

News, media screening systems such as Medisys 
11

, scientific journals and project reports. An 

improved structure of the information existing in national databases and gene banks would 

prove helpful. Strategies are needed for screening information in newspaper articles and in the 

grey literature (lab reports, diagnostic reports etc). For EFSA a key-word search on plant pests 

and diseases could prove valuable. Information from interceptions is also helpful in focusing 

on the principal risks. It is also important to exchange information within the scientific 

community. Short interval remote sensing could prove to be a promising technique. 

 

Pest surveys differ methodologically between countries. A better planning would generate 

more solid and more coordinated data. Information should be traceable to the sources. Efforts 

need to be combined. In contrast to shortcomings in sharing survey-data, there is an obligation 

for the countries adhering to the IPPC to cooperate in the exchange of information, 

particularly to report information on pest occurrence, outbreaks or spread to the IPPC and to 

                                                   
8
 FAO International Plant Protection Convention, Countries official pest reports. 

https://www.ippc.int/index.php?id=1110520&no_cache=1&type=pestreport&L=0  
9 North American Plant Protection Organisation‟s (NAPPO) Phytosanitary Alert System. http://www.pestalert.org/main.cfm    
10 EPPO Plant Quarantine Data Retrieval System (PQR). http://www.eppo.org/DATABASES/pqr/pqr.htm  
11 Medical Information System (MedISys). http://medusa.jrc.it/medisys/homeedition/en/home.html 

https://www.ippc.int/index.php?id=1110520&no_cache=1&type=pestreport&L=0
http://www.pestalert.org/main.cfm
http://www.eppo.org/DATABASES/pqr/pqr.htm
http://medusa.jrc.it/medisys/homeedition/en/home.html
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their RPPO. It was also pointed out that existing data on pest distribution are incomplete. 

Maps are normally incomplete, because of lack of or problems with verifications. Field 

verifications are not strict taxonomy, but competence in identification is important. Reliable 

tools are needed for use by extension services and at border control points. At EU level, it is 

important to increase consistency in data collection, so that data can be combined from 

several EU Member States. Reporting of the occurrence, outbreak or spread of pests to EPPO 

is encouraged. 

 

In some cases it is sufficient to reach the species level, but important changes may occur at 

infra-specific levels such as pathotypes, pathovars and lineages of pests and pathogens. This 

means that you may need to work at the gene level to recognize changes in pathogens, such as 

identifying genetic markers for pathogenic trends. Changes in pest populations can be 

detected by screening phylogenic relationships, genotypic and phenotypic variability of pests. 

However, it is difficult to deal with sub-specific units on a routine basis, during import and 

export inspections, and in phytosanitary regulation. For plant protection services and for most 

situations this is therefore not yet practical. 

 

2. How can we anticipate these changes? Is prediction possible? 

 

Monitoring is the key to recognizing new significant changes. One important activity is the 

analysis of pathways. Changes in origins, commodities, volumes, frequency of trade and the 

type of end use may provide important information. It would be helpful to obtain data on the 

phytosanitary conditions at the origin, and possibly offer assistance to exporting countries in 

clarifying the situation. Batch, water run-off and air sampling, and methods of metagenomics 

could be used in inspection, but would probably be costly.  

 

You need to know what you want to protect and focus on with high-risk pathways to multiple 

destinations. The characteristics of crops and production systems at destination are important. 

It is easier to predict what can happen in controlled environments, e.g. a glass house, than in a 

forest. We do not know how to evaluate the resilience of ecosystems and how to use this as a 

tool in regulation. Meteorological services provide important data for predictions. The 

introduction of Phytophthora ramorum in Southern California can be related to the amount of 

trade and the amount of rainfall, and this indicates that we can focus our predictions by using 

the volumes of the pathways and climate matching. In general, areas where climate change is 

proposed to be more severe would be a priority. Trees, for example, which can stay in the 

same position for over 100 years, may be more vulnerable to pests and diseases. 

Interception data show the general trends and help us to focus inspection efforts. The origins 

of pathways change and our attention must follow these changes. The Alert Lists of the 

RPPOs, such as EPPO and NAPPO, alert
 
countries to possible plant health risks, and identify 

candidates for PRA. Pests for the alert lists are identified through interception reports and by 

scanning scientific literature and the internet Construction of common databases would be 

valuable in this context.  

Sentinel plantings, botanical gardens and provenance testing are additional approaches. 

However, in many situations, a pest in its home country may be in equilibrium with its 

antagonists, but, due to the absence of natural enemies in a new location, it may become a 

damaging pest.  

 

A large number of introductions occur accidentally, are not related to pathway volumes and 

cannot be anticipated. Sudden changes in the aggressiveness of previously harmless 

microorganisms may also be very difficult to anticipate. Genetic information on pathogen 
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populations, such as the phylogenetic distance, could be helpful because more hybridization 

occurs between closely related species. It was noted that even if a large amount of genetic 

information is available, there are still likely to be difficulties in predicting pathogenicity. 

 

3. What are the implications of these changes for managing risk? (e.g. needs for ranking 

and/or prioritising criteria of emerging issues, rapid risk assessment etc) 

PRAs can be undertaken before trade occurs to determine the risk posed by each pathway 

with a priority on the commodities that may transport the pest, taking into account volumes of 

trade, origin, climate matching of destination with origin, and possibly host 

matching/phylogenetic matching. Short PRAs can be used to select appropriate candidates for 

full PRAs. Many countries would like to simplify the PRA process so that it can be used to 

support rapid action. Short PRAs may need more regular revisions (e.g. every 5 years) to 

revisit the problem to see if something needs to be changed. Some EU countries (UK, NL) 

already use short PRAs in addition to the detailed EPPO PRA scheme and EPPO is currently 

drafting an express PRA scheme. Unless they are well drafted, PRAs may have implications 

for trade. This is one of the reasons why PRAs have tended to become more and more 

complex. Regional PRAs are only helpful if they take into account the likely intra-regional 

variation in a number of factors. 

 

Commodity PRAs, e.g. for plants for planting from a particular area, need to assess all the 

pests that attack the plant in that area and may travel with the commodity and can be more 

complex than PRAs conducted on a single pest. Species-based PRAs, that may or may not be 

linked to a commodity-based PRA, are particularly useful in determining what phytosanitary 

measures are required to prevent pest entry. Analyzing the risks associated with wood 

packaging material is a good example of a commodity-based assessment.  

 

4. Can we learn from the past? Are there any case studies for retrospective analysis? 

It has proven to be important to monitor changes in the trade of commodities and with 

increasing trade to identify commodities which are not regulated and decide if regulation is 

necessary. For example, there were few regulations for palm tree imports and, now that a 

large trade has developed, several pests, such as Paysandisia arcon and Rhynchophorus 

ferrugineus, have been introduced. These are good examples of pests that are relatively 

unknown in their area of origin but cause serious problems when introduced into another 

region.  

Although we should learn from the past, it is also necessary to escape from the past. We have 

a very partial view of the past, and concepts that seemed valid in the past may be understood 

differently today. In the case of Dutch elm disease, Ophiostoma ulmi, it was always assumed 

that this organism would behave exactly as it had done in the past. It was later realized that 

the new outbreaks were caused by a hybrid between O. ulmi and another species, i.e. a new 

pathogen. It may be that the more precise you are in your predictions based on the past, the 

higher the chance that you will be proven wrong. As things will not stay the same, it is safest 

to be cautious when making predictions from past events. Workshops on retrospective 

analysis could prove valuable in this context.  
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3.2. Discussion Group 2 - Changes in agriculture and forestry practices as drivers of 

emerging plant health risks 

 

Chairs: Jean Claude Grégoire & Irene Vloutoglou - Rapporteur: Andrea Minuto 

 

Changes in agricultural and forestry practices have often led to the emergence and re-

emergence of plant health problems. Several examples might be considered as relevant in 

major and minor crops, in open field situations and under protected crops, in food/feed crops 

and in non-food/feed crops, in rural and in urbanized areas. Many pests characteristic of 

tropical and subtropical areas have now spread to temperate zones affecting crops grown 

under protected cultivation.  

 

The sudden appearance and exceptionally rapid spread of Tuta absoluta throughout Europe, 

Middle East and North Africa as well as the progressive spread of Sclerotium rolfsii and 

Monosporascus cannonballus across several north Mediterranean countries have caused a 

particularly high impact on protected crops. Similarly, pests with a minor impact on open 

field crops, e.g. Fusarium oxysporum f.sp. radicis-cucumerinum, became of increasing 

importance in crops grown under protection when this type of cultivation was adopted. In 

some areas, a shift from vegetatively propagated strawberry crops, intensively grown under 

protection, to seed propagated fresh-cut vegetables (e.g. lettuce, lamb‟s lettuce, rocket, wild 

rocket) favoured the rapid spread of seed-borne pathogens, e.g. Fusarium oxysporum f.sp. 

lactucae, Fusarium oxysporum f.sp. conglutinans, Fusarium oxysporum f.sp. raphani and 

Phoma valerianellae. In intensively cultivated vegetable crops, the phasing out of methyl 

bromide and the resulting increase in grafting of tomatoes, peppers, eggplants and cucurbits 

significantly modified the list of pests relevant for these crops either because some of those 

pests were not controlled, e.g. Colletotrichum coccodes, Macrophomina phaseolina and 

Phytophthora spp.), or not fully controlled any more, e.g. Meloidogyne spp., or because the 

grafting technique enhanced the risk of spreading pathogens, e.g. Clavibacter michiganensis 

subsp. michiganensis, Acidovorax citrulli and Macrophomina phaseolina, from seed or other 

propagative materials. 

 

Similarly, changes in forestry and arboriculture practices may also lead to the emergence and 

re-emergence of tree pests and pathogens. The choice of the plant size/age for the 

establishment of new plantations may trigger potential plant health problems as, for example, 

the importation and planting of large trees for "instant landscaping", which involves both the 

introduction of root and soil pests/pathogens in the large balls of soil enclosing their roots, 

and of various other pests attacking the leaves, the seeds or the trunks.  

 

1. How do we recognise if changes in agriculture and forestry/arboriculture practices 

become a driver of emerging plant health risks? (identifying type of information, data 

sources, monitoring, screening) 

The discussion group focused its attention on potential strategies that could be effective in 

identifying emerging plant health risks as a result of changes in agricultural and 

forestry/arboriculture practices. Monitoring the current state of the art from a broad 

perspective was recognised as the key to the identification of those changes that could act as 

drivers of emerging plant health risks. The discussion group stressed the strategic relevance of 

basic data as well as the need for a comprehensive database recording the agricultural and 

forestry practices currently used at the EU and non-EU level. Five strategies were identified: 
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• monitoring changes in agricultural and forestry practices potentially related to pest 

ecology/biology, e.g. the shift from soil to soil-less cultivation, at the EU and non-EU 

level; 

• establishing a database of known and potential pests and pathogens (baseline and 

potential distribution); 

• monitoring market trends, e.g. the fresh-cut vegetable industry; 

• adopting quarantine and alert lists as monitoring bases, e.g. monitoring of Pine wood 

nematode and of Fusarium oxysporum f.sp. lactucae race 2;  

• updating alert lists based on a constant field monitoring, e.g. Xylosandrus crassiusculus 

on Ceratonia  siliqua has been on the EPPO alert list since 2009 after a field monitoring 

done in North Italy. 

 

2. How can we anticipate these changes? Is prediction possible? 

The discussion group identified at least seven key indicators that could help stakeholders in 

forecasting changes in terms of their qualitative and quantitative impacts on plant health: 

• realistic regulatory approaches, e.g. fast tracking mutual registration of plant protection 

products within the EU; 

• improved market and production structure analysis in statistics databases, e.g. in Eurostat; 

• impact assessments of on-going changes when changes have already occurred, e.g. 

cultivation practices/Pseudomonas syringae pv. actinidiae; 

• monitoring changes related to plant protection strategies that are existing, e.g. applied 

cultural practices and pesticide withdrawal, emerging, e.g. GMOs and biopesticides, or 

decreasing, e.g. chemical control methods; 

• predictions based on what has happened in other areas, e.g. Vespa velutina and 

Drosophila suzukii; 

• modelling, e.g. modelling the impact of climate change on the introduction into and/or 

spread within the EU of plant pests and pathogens such as Bursaphelenchus xylophilus, 

Monochamus spp. and Thaumetopoea pityocampa; 

 

Assuming the availability of databases clearly describing the current state of the art, the 

discussion group considered the possibility to limit and/or forecast the effects of changes 

through pragmatic actions as well as through the common regulatory approach by EU 

Member States. Monitoring of the current trends in market was identified as a driver in 

forecasting changes due to the tight link between market trends, reflected for example by the 

needs of the end-consumers, and the behaviour of other stakeholders, e.g. growers, suppliers 

and retailers. Moreover, in the case of recently occurring plant health risks, the monitoring of 

potential links between the causes (changes in agricultural/forestry practice) and the effects 

(existing risks) might represent an efficient tool for minimizing further negative impacts of 

the applied changes.  

 

3. What are the implications of these changes for managing risk? (e.g. needs for ranking 

and/or prioritising criteria of emerging issues, rapid risk assessment, etc) 

The discussion group defined the following seven strategies that could effectively manage the 

potential plant health risks resulting from the changes in agricultural and forestry practices: 

• Conducting Pest Risk Assessments (risk assessments of emerging/re-emerging 

pests/pathogens with particular emphasis on the analysis of impacts);  

• Setting up feasible contingency plans, e.g. pesticides emergency/critical/essential uses;  

• Introducing a new approach: “Agricultural change” Risk Assessment; 

• Using new input data for modelling, e.g. new fertilizer management and new growing 

environment (protected crops); 
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• Setting up rapid methods for detection and surveillance, e.g. fast diagnostic kits and 

sentinel hosts; 

• Implementing new standard agricultural/forestry practices; 

• Supporting/launching targeted research programmes. 

 

4. Can we learn from the past? Are there any case studies for retrospective analysis? 

 

The discussion group had a long discussion on “lessons from the past” as a tool to 

minimize/forecast/model the potential plant health risks of changes in agricultural and forestry 

practices. In this respect, several case studies were identified (some are listed below in Table 

1), which show the consequences of the absence of any forecasting.  

 

 

Case 

study 

Change in agricultural/forestry 

practice(s) 
Plant health problem 

1 
Influence of crop rotation and soil 

cultivation 
Diabrotica virgifera virgifera  

2 Expansion of protected cultivation and 

spread of tropical and subtropical plant 

pests/pathogens to temperate zones 

Monosporascus cannonballus 

3 Bemisia tabaci 

4 
Increase in areas devoted to fresh-cut 

vegetables 

Several formae specialis of Fusarium 

oxysporum (seed-borne pathogens) 

5 
Increase in areas devoted to ornamental 

or minor crops 

Emerging/re-emerging pests and 

pathogens 

6 

Adoption of grafting techniques on 

tomatoes, peppers, eggplants and 

cucurbits as an effective strategy for the 

control of soil-borne pests/pathogens and 

the emergence of already known 

diseases affecting rootstocks  

Colletotrichum coccodes 

Macrophomina phaseolina 

Phytophthora spp., etc. 

7 
Reduction in availability of soil 

disinfectants 

Increased concerns regarding effective 

control of soil-borne pathogens, pests, 

nematodes (including leaf nematodes) 

and weeds  

8 

Plantation of exotic tree species in forest 

and urban areas and the introduction of 

non-indigenous pests/pathogens 

associated with those tree species 

Picea excelsa and Tetropium fuscum in 

Halifax, Canada;  

Picea sitchensis and Operophtera 

brumata in the UK;  

Oryctes rhinoceros, a pest of coconut 

palm which became a pest of oil palms 

in India 
Table 1: case studies identified during discussion on “lessons from the past”  

 

 

3.3. Discussion group 3 - Changes in trade, food consumption and land use as drivers 

of emerging plant health risks 

 

Chair: Vittorio Rossi - Rapporteur: Michiel van Galen 

 

The increase in international trade in plants and plant products and the introduction of new 

plant varieties is a major source of emerging plant health risks. New farming practices, new 
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crops and changes in land use, novel foods, together with changes in international trade 

constitute new hazards to plant health. International trade patterns change because of changes 

in socio-economic conditions such as wealth and consumption patterns and technical 

innovations. Socio-economic developments are currently one of the fastest changing drivers 

for emerging plant health risks. In addition, the large increase in passenger movements, and 

changes in modes of transport pose new questions for risk analysis. The main aim of 

discussion group 3 was to identify these (socio-economic) drivers, the information necessary 

to identify them, and data sources, to discuss whether anticipation and prediction of these 

changes is possible, to explore what the implications of these changes are for risk 

management, to determine ways to learn from the past and identify relevant case studies. 

 

1. How to recognise if changes in trade of plants and plant products, food consumption and 

land use become a driver of emerging plant health risks? (identifying type of information, 

data sources, monitoring, screening) 

 

Risk analysis generally follows several steps: hazard identification (What can occur?), risk 

assessment (How likely is the occurrence and what are the impacts?), risk management (What 

can be done to reduce the likelihood or the consequences? Ranking and option evaluation, 

implementation, monitoring and review), and risk communication (Communication of the 

risks to others.). These steps are applicable not only to plant health but also to risk analysis in 

other sectors 
12

. Standards for PRA for quarantine pests are laid down in ISPM No. 11 
13

. The 

first step is “to identify the pest(s) and pathways which are of quarantine concern and should 

be considered for risk analysis in relation to the identified PRA area”. These hazards can 

originate from different sources, such as newly identified pests in plants, or changes in trade 

or land use.  

 

A challenge is to combine different sources of information in a sound and coherent manner, to 

combine information and data about pests, notifications, land use, pathways, and trade and 

consumption patterns. It seems – for the moment – too much of a challenge to technically 

integrate such information in one risk analysis tool. However, each kind of information brings 

complementary insights and evidence to the table of the assessor. 

 

Trade data is a much used and important source of information. Trade data may be obtained 

from Eurostat Comext 
14

 (for imports and exports of all EU-27 countries) on a monthly or 

yearly basis, from UN Comtrade 
15

 (for imports and exports of most countries worldwide but 

on a slightly less detailed level of aggregation) on a yearly basis, or from national bureaus of 

statistics or customs offices. One of the main issues concerning trade data is the fact that they 

lack the necessary level of detail for some product categories, especially for seeds and plants 

for planting. The classification of the trade data of Eurostat is targeted specifically to 

regulated products (e.g. with respect to import tariffs). It is emphasised that more attention 

should be paid to and/or disaggregation is needed for (i) new products that may involve risks 

to plant health, (ii) type of use of the product (propagation, feed, human consumption, etc), 

and (iii) type of farming or farming practices (e.g. organic).  

 

                                                   
12 See e.g. FAO Fisheries and aquaculture technical paper 519/1; FAO/WHO, Codex Alimentarius, Procedural Manual, 20th 

edition. 
13 FAO IPPC (2006). International Standard for Phytosanitary Measures (ISPM) No. 11. Pest risk analysis for quarantine 

pests including analysis of environmental risks and living modified organisms (2004). 

https://www.ippc.int/file_uploaded/1146658377367_ISPM11.pdf  
14 External trade detailed data (ComExt) EUROSTAT, 2011. 

http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database    
15 UN Comtrade. United Nations Commodity Trade Statistics Database. http://comtrade.un.org/   

https://www.ippc.int/file_uploaded/1146658377367_ISPM11.pdf
http://epp.eurostat.ec.europa.eu/portal/page/portal/statistics/search_database
http://comtrade.un.org/


EFSA Scientific Colloquium XVI on Emerging Risks in Plant Health, Parma, 9 – 10 June 2011  

17 

 

For plants, unlike for animal products, it is at the moment not possible to consistently and 

conveniently combine total trade volumes as reported in Eurostat and notifications of pests. It 

is recommended to learn from experience with the TRACES 
16

 system for animal products, 

that uses the same product classification. TRACES contains product specific real-time 

information on interceptions. Furthermore, disaggregated, timely and consistently categorised 

data alone is not enough for practical risk assessment. Due to the enormous amount of 

„product-country of origin‟ combinations, good search strategies designed by expert risk 

assessors are critical for practical use. 

 

Land use data are required at three levels: genetic, species, and system data. In addition, there 

are different resolutions of spatial and temporal data. Data sources for land use at a more 

detailed level are fragmented. The SEAMLESS 
17

 project gathers data at the NUTS-2 
18

 level 

(Provinces).  

 

With respect to consumption patterns, it was noted that publicly available data are scarce and 

time-delayed although consumption patterns generally do not change rapidly. However, 

changing consumption patterns do certainly affect trade, production and farm practices and 

land use, both domestically and abroad. More timely and detailed data may be obtained from 

reviewing the literature or from supermarket customer or sales datasets. 

 

From the discussion it follows that two approaches to identify emerging plant health risks are 

common. First, the hazard based approach identifies quarantine pests and associated pathways 

and builds for example on country-commodity-pest lists and literature reviews. It is stressed 

that risk assessment ideally should take place before imports occur. Secondly, assessments of 

(changes in) trade volumes or other socio-economic changes identifying the commodities and 

associated pests that pose the greatest risks. Triggers for this type of analysis may be products 

imported from a new source country that has not previously been a (major) trading partner, 

(new) products imported from an established trading partner that have not been imported in 

the past, a sharp increase in the traded volume, or a combination of these. Both approaches are 

ideally used in combination to complement each other. 

 

 

2. How can we anticipate these changes? Is prediction possible? 

 

The anticipation of emerging risks involves creating awareness, building knowledge, 

appropriately equipped institutions, and determining appropriate actions in the case of events. 

From the point of view of the change drivers that are likely to cause emerging risks, it is 

important to identify these drivers and have up-to-date knowledge about what is likely to 

change. This is also needed to target the efforts of control authorities efficiently. Risks 

stemming from specific pest-country combinations in relation to high risk pathways and 

changes in trade or land use should be prioritised. With respect to the institutions, anticipation 

demands that regulation, procedures and decision-making are geared towards quick reaction. 

The current legislative process is regarded as a possible bottleneck.  

 

Emerging risks analysis usually involves determining the risks of pests infesting a 

consignment at the point of harvest and proposing mitigation measures. Anticipation thus 

                                                   
16

 TRACES, TRAde Control and Expert System. http://ec.europa.eu/food/animal/diseases/animo/index_en.htm 
17 SEAMLESS, System for Environmental and Agricultural Modeling: Linking European Science and Society. 

http://www.seamless-ip.org/ 
18 NUTS, Nomenclature of territorial units for statistics. 

http://epp.eurostat.ec.europa.eu/portal/page/portal/nuts_nomenclature/introduction 

http://ec.europa.eu/food/animal/diseases/animo/index_en.htm
http://www.seamless-ip.org/
http://epp.eurostat.ec.europa.eu/portal/page/portal/nuts_nomenclature/introduction
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requires knowledge of the pests and the measures to be taken. It is recognized that expert 

knowledge, literature review and PRA are very important to identify „the obvious risks‟. 

Furthermore, anticipation demands effective international cooperation. When PRA indicates a 

possible emerging plant health risk, the very nature of international trade with products being 

transported to many countries in a relatively short time, requires well organized cooperative 

action to be taken. With respect to the involvement of the industry in anticipation of emerging 

plant health risk it is recommended to assess current industry involvement and the 

opportunities for improving collaboration. The production and transport industries obviously 

have access to first-hand information on changes in trade, production processes, consumption 

and land use that might be of particular relevance to control authorities. Furthermore, better, 

pro-active, industry involvement in anticipation measures, control, and mitigation would be 

beneficial. A possible caveat might be in opportunistic behaviour by the industry, although it 

is emphasized that the goal of the industry as a whole (preventing emerging plant health risks) 

is the same as that of the control authorities. Involving the public (e.g. citizens, students, 

amateur gardeners and botanists) in the effort to identify emerging plant health risk might also 

be a useful tool. Creating awareness and increasing public knowledge might be an effective 

way to increase surveillance. 

 

With respect to prediction of emerging plant health risks, a distinction should be made 

between short-term and medium- or long-term predictions. In the short-term, surveillance data 

are very important, i.e. detection in one country or product predicts the possible outbreak in 

other countries or products. Most data on international trade, land use or consumption patterns 

are simply not „fresh‟ enough and not sufficiently detailed to make accurate (and therefore 

useful) short-term predictions. For medium- or long-term predictions we rely mostly on 

scenario analysis. These scenarios usually include both quantitative models and expert 

judgement. Although especially unknown emerging risks are notoriously unpredictable, trade 

assessment can help to identify those product-country combinations that are more likely to 

carry risks in the future. Even so it is the level of risk that is predictable to a certain degree 

and not the time when the event will occur. On the other hand, in the case of detection in one 

country, the level of trade relations with that country is very relevant information to predict 

the probability of introduction. For adequate prediction in both the short-term and the long-

term, storage and sharing of data is crucial. 

 

A trade analysis might assist in determining which pests are likely to be introduced in the 

future, based on predictions of changes in trade and land use. This might also help in focusing 

attention to certain regions or products that are considered risky. It was noted that, in addition 

to the current practice of screening mainly for listed quarantine pests, it is advisable to look at 

other organisms that might in the future be a threat to crops in the EU. Lastly, land use and 

trade data can give the risk assessor important tools to estimate exposure and (economic and 

environmental) impacts more accurately. An open-access system of data and information 

sharing is recommended. 

 

What level of risk is deemed acceptable and what level of protection is then considered 

appropriate are also crucial questions in the context of prediction. The acceptable level of risk 

and the appropriate level of protection are well-understood concepts related to risk 

assessment. However, transparency and consistency in the application of these concepts to 

emerging risks should be improved.  
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3. What are the implications of these changes for managing risks? (e.g. needs for ranking 

and/or prioritising criteria of emerging issues, rapid risk assessment etc) 

 

The precautionary principle, as per Article 5.7 of the SPS Agreement 
19

, allow countries to 

take provisional measures, e.g. in phytosanitary control, when sufficient scientific evidence 

does not exist to permit a final decision. The provisional measure must take into consideration 

available pertinent information. The country adopting the measure must seek to obtain the 

additional information necessary for a more objective assessment of risk, and must review the 

measure within a reasonable period of time. This however poses a difficult dilemma for risk 

managers when dealing with emerging risks. Suspected risks may come from many 

(unexpected) sources and acting on all of them with a precautionary approach would be 

economically and politically unfeasible. This clearly shows the need for ranking or 

prioritising. This also explains why emerging risks are generally seen as the occurrence of an 

outbreak and the risk of spread as opposed to the possibility of an outbreak that has not yet 

occurred. From the political and resource-efficiency points of view it is understandable that 

the effort is focused on „strong signals‟ for action. Emerging risks must therefore have 

(proven or suspected) serious consequences, must be new or spreading, or have the possibility 

of spreading.  

 

In general, the participants indicated that the EU is not sufficiently protected from emerging 

plant health risks, although the EU does not seem to experience more infestations than other 

regions. The management of such emerging plant health risks has failed on certain occasions 

in the past, e.g. Tuta absoluta. Changes in trade patterns increase the need for early warning 

systems. Rapid risk assessment is challenging with emerging plant health risks because of a 

general lack of data and a shortage of time. In such cases qualitative assessment is used to 

assess risks and identify countermeasures.  

 

Longer term prediction and especially anticipation in the form of communication and 

standardized assessment and reaction mechanisms in a global context should be developed. 

Risk prediction, anticipation, and management is essentially a stratifying exercise and 

creativity is required to develop new cost-effective methods. Again, it is emphasized that both 

commodity and pathway risk assessment, and pest-risk assessment are needed. The exercise 

also includes the distinction between low risk-high impact and high risk-low impact emerging 

plant health risks. Impact analysis (consequences) is part of PRA. At present however it is 

mostly based on expert judgement, which is cost-effective but may lack transparency. The 

potential impact of emerging plant health risks should ideally be analysed from different 

perspectives, such as spread and infestation potential, ecological impact, economic impact on 

producers and consumers, and human health.  

 

In short, changes in land use and trade cause new emerging plant health risks. They should be 

analysed before such risks materialise. They can be used to direct the control effort. Data on 

trade and land use can also be used to rank pests according to their likelihood of introduction 

in the PRA area, and may be used to assess the consequences of such introduction. At the 

moment – especially in PRA – although this information is used, it is not always applied in a 

standardised manner and used to its full potential. 

 

                                                   
19

 For more details, see SPS Agreement Training Module: Chapter 8 Current Issues. 8.2 The “Precautionary Principle”. 

http://www.wto.org/english/tratop_e/sps_e/sps_agreement_cbt_e/c8s2p1_e.htm 

  

http://www.wto.org/english/tratop_e/sps_e/sps_agreement_cbt_e/c8s2p1_e.htm


EFSA Scientific Colloquium XVI on Emerging Risks in Plant Health, Parma, 9 – 10 June 2011  

20 

 

4. Can we learn from the past? Are there any case studies for retrospective analysis? 

 

With respect to this question, a general remark made by the discussion group is that 

collaboration and information sharing should be brought to a higher level. Examples were 

given of good practices in collaborative action and information sharing such as between 

Southern American and African countries on country related pests. A form of anticipation is 

offshore mitigation in which countries proactively assist other countries to deal with emerging 

plant health risks, to prevent those risks from spreading. An example is the way the EU flower 

industry is involved in Africa. 

 

One possibility for learning from the past is „backcasting‟. The question is whether we could 

have predicted emerging plant health risks with the data available at the time. One could, for 

example, assess whether outbreaks of Tuta absoluta, or the risk of such an outbreak, could 

have been predicted from changes in trade and land use. Another exercise would be to assess 

outbreaks that did not occur. This can be related to technological developments in detection 

and eradication.  

 

Three general comments were made about current practices. An increase in risk identification 

efforts and tools will, if inspection capacity is not increased, lead to better control only with 

good prioritising. The priority list approach will miss out other organisms and it is advised to 

develop a framework for including other organisms if necessary, which will require some 

decision framework and ranking. Lastly, the discussion is focused here on emerging risks. 

However, the appearance of existing risks under new circumstances also needs further 

attention. 

 

Cases for further retrospective analysis should include the following pests: 

 Soybean rust (Phakopsora pachyrhizi) 

 Ambrosia beetles (beetles of the weevil subfamilies Scolytinae and Platypodinae; 

Coleoptera, Curculionidae) 

 Phytophthora infestans mating type A2 

 Cylindrocladium buxicola and Diaphania spp. (Lepidoptera: Pyralidae, 

Cylindrocladium) on Buxus spp. 
 

3.4. Discussion Group 4 – Climate change as driver of emerging plant health risks 

 

Chair: Gritta Schrader - Rapporteur: Andrea Sissons 

 

1. How do we recognise if changes in the plant host and in the plant pest behaviours due to 

climate changes become a driver of emerging plant health risks? (identifying type of 

information, data sources, monitoring, screening) 

 

It was generally agreed that climate change is extremely complex as: 

 It interacts with other factors to affect the distribution, spread, abundance and impact of 

pests (e.g. may cause emergence of new pests or also reduce impact of some pests), e.g. 

cultivation practice, globalization of trade, land use changes, habitat destruction and 

fragmentation.  

 It can be difficult to ascertain if certain changes in pest behaviour, virulence, distribution 

etc. are due to climate change alone.  

 Climate change is hard to distinguish from other drivers. 
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 There is a high level of uncertainty in both climate change predictions and plant pest 

behaviour.  

 

There was agreement that in general there is a need for better and more reliable baseline data, 

e.g. industry data (e.g. seed trade association), pest distribution data, species biologies, host 

demography, substitution of cultivars, presence/absence data etc, and for basic taxonomic 

knowledge to identify new organisms to complement the new molecular technology. There is 

more interdisciplinary cooperation and work needed for predicting future impacts. 

 

The need for an improved and thorough reporting system was expressed by the discussion 

group. Often pests are first reported by amateurs. This information should be considered by 

providing access to non–regulatory monitoring and reports from amateur botanists, farmers, 

etc. (“citizen science”). Media monitoring is an important tool (e.g. Medisys). For monitoring 

and screening archives, time series, historical data, and surveys can be used. Cross-border 

monitoring systems such as aphid suction traps etc. are useful. The importance in having 

harmonized monitoring techniques available was emphasized to make data comparable. 

 

 

2. How can we anticipate these changes? Is prediction possible? 

 

It was again emphasized that climate change is complex, many factors are involved and the 

interrelationships between factors could impact predictions. Models are limited by inaccurate 

or insufficient biological data, and, to anticipate changes, reliable data on pests, hosts and 

(future) environmental conditions are needed. In many cases, basic traits of the species under 

assessment are not known, thus hampering the prediction significantly. One possibility to 

address that problem at least partially could be to take data from representative species and 

make some extrapolations. Climate scenarios themselves have shortcomings, e.g. little is 

known about rainfall, and they are often based on a number of assumptions. 

 

There was general agreement, that temperature is a key factor:  

 For plants it is one of the main limiting factors for growth, survival and reproduction.  

 For insects a certain temperature zone is needed for development - if that temperature 

zone is present in the new country this is a strong indicator for potential establishment. 

Depending on the requirements of the pest we may also be able to predict that if 

temperature increases more insects will be able to establish – e.g. for Diabrotica 

virgifera virgifera, which is present in southern Europe but not yet in Scandinavia, 

calculations were made that if temperature would increase by 1-2 degrees ºC it could 

establish there.  

 Warmer night-time temperatures can increase nocturnal insect flight activity allowing 

dispersal over greater areas. 

 Species from warmer regions may be able to survive and colonize (formerly) colder 

regions.  

 Changes in temperature favour extended growing seasons, e.g. winter crops are now 

earlier than before thus enabling transmission from previous crop to new crop (e.g. 

potato yellow virus).  

 Susceptibility of hosts might be dependent on temperature.  

 Rising winter temperature may decrease the mortality rate of pathogens. 

 Increasing spring temperature leads to earlier emergence of insects and earlier flights 

allow more time for the development of a second generation. Warmer winters may 

affect insect distribution and performance. 
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Precipitation is also an important factor: 

 Driving forces of the development cycle for fungi are humidity and leaf wetness which 

are more difficult to predict than temperature. 

 Combination of increased temperature and moisture is crucial in the growth and 

multiplication of a number of invasive pathogens. 

 Drought may render trees more susceptible to infestation. Secondary pests infect only 

dying or stressed trees. 

 

Other factors and approaches relevant for prediction: 

 What are the driving forces that can change genotypic and phenotypic plasticity of 

species? How can plasticity be moderated by climate change?  

 The pest species‟ origin needs to be taken into account – Asian Long-horned Beetle has 

a huge range in China, the individuals coming into Germany come from the north of 

China, if they were coming from the south this might reduce their establishment 

potential.  

 Extraordinary events may be very important, e.g. the expansion of pine processionary 

moth (Thaumetopoea pityocampa) in Italy: the year 2003 had higher temperatures than 

normal and the pest moved 10 times more than before. This jump was the most 

important one for 50 years. The consequences of extreme events may need different risk 

assessments and management actions. Extreme events may facilitate long range 

dispersal by wind or water currents (seeds of invasive plants, insects, pathogens). Flood 

waters may carry previously confined species to new areas, or create habitat susceptible 

to invasion (erosion, exposed soil).  

 Species range changes can be altitudinal as well as latitudinal, e.g. the latitudinal and 

altitudinal expansion of the pine processionary moth in Europe was linked to increased 

winter temperatures. 

 Some species that were considered to be linked to greenhouses can now establish out of 

doors, e.g. scale insects in Switzerland. This has implications for biocontrol agents used 

in greenhouses as they may escape and themselves become a problem. 

 Classical tools to be utilized for predicting, e.g. the movement of Colorado beetle to the 

north. We can learn from its behaviour in the south before it arrives in the north. 

 Anticipating the introduction of new crops and expansion of existing ones can be used 

to predict possible new pests. 

 Methods for mitigating climate change, e.g. planting biofuel crops can introduce 

additional problems for plant health, e.g. the biofuel species may be exotic, become 

invasive and develop new diseases. 

 Current data from across Europe can be used to assess models for the future. The variety 

of climates across the EU can be bigger than the variety of climates at a single point 

across time series. Trying to map ecological indicators that are the proxy information for 

plants only using a record from the past will only explore a small set of the domain.  

 Where possible use scenarios instead of predictions because this may be more reliable. 

 

Table 2 shows the potential impacts of climate change on emerging pests and the data that is 

needed to model these impacts.  
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Table 2: potential impacts of climate change on emerging pests and data needed to model these impacts  

 

 

3. What are the implications of these changes for managing risk? (e. g. needs for ranking 

and/or prioritising criteria of emerging issues, rapid risk assessment etc) 

 

The complexity of climate change and other factors, the interactions between them, and the 

effects they may have on pest invasions and management options is still not well developed or 

understood. Management implications of this include: 

 Different populations of the same species may respond in different ways, therefore 

managing risk in some areas will be different than in others. However, after climate 

change the management may need to change in the low risk areas as the risk may 

increase. For example, established non-native species might become invasive if their 

competitive ability or rate of spread increases due to climate changes. 

 Agricultural changes in Europe – new crops into new areas, different methods used 

(increased irrigation, different chemicals) which will trigger new management needs. 

There may be a need for PRA before the new crop enters.  

 Possible impacts on trade, i.e. low crop production in a drought year results in increased 

imports of that crop and new pathways to consider. 

 Climate changes are gradual and long term so there may be time to adapt management 

strategies and practices. However, some management strategies, e.g. plant breeding, also 

take a long time (breeding for pest resistance can take decades). 

 Forest plantation decisions need to consider climate change scenarios. With some 

scenarios forest pests from southern areas can become a problem in northern areas and 

need consideration when planting a forest with an 80-100 year life span.  

 It is important to build up a continuum of experiences and to examine information from 

sources around the world, not just regionally.  

 It is important to look for an extended period of time to give predictions for the future. 

However uncertainty increases with increasing time. It is not possible to look too far 

ahead with certainty, climate models are only 30 years. 

Climate impact 

on emerging pests 

Mechanisms Data and tools 

Pest range 

changes 

Pest  overwinter survival  

Longer growing season 

Change in reproductive cycle 

Extreme climatic events 

Current and future climate maps 

Pest distribution data 

Species distribution models 

Host range 

changes 

Host  overwinter survival  

Changed cropping patterns (crops 

and cultivars) 

Current and future climate maps 

Pest distribution data 

Species distribution models 

Host-pest 

synchrony 

changes 

Temperature change impacts on 

phenological development 

Host phenology models 

Pest phenology models 

Increased pest 

virulence 

Increased generations 

Increased fecundity 

Increased multiplication 

Increased host susceptibility 

Environmental chamber studies 

Simulation models 

Increased pest 

entry  

  

Atmospherically transported pests Increased source and target areas 

Pest entry with new biofuel crops 

and exotic horticulture plants 

Increased source and target areas 
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 Risk managers will have to make decisions based on higher uncertainty; it will be a 

more complex process. 

 Climate change may alter the effectiveness of control strategies, and adaptation of hosts, 

pests, natural enemies and vectors will need to be considered as well.  

 Tropical plants are increasingly important in Europe, conditions becoming better for 

tropical pests as well, e.g. 30 new pests for palms in the past few years. Up to 37% of 

alien invertebrates to Europe come from tropical or sub-tropical areas. Also wood 

boring insects from Asia are becoming increasingly common.  

 

Prioritizing criteria and impacts: 

 Prioritize PRAs and consider including climate change scenarios in PRAs on organisms 

that are on the edge of their climate suitability. 

 If there is a need to prioritize, then pathways need to be considered, e.g. plants for 

planting is the most important pathway, and assessed with a pathway PRA. 

 The main pathway of introduction of an invasive alien species is human. Commodities 

of less importance may provide new pathways in relation with new consumer behaviour 

and the facilitation of transcontinental human migration (bonsais, aquarium plants, new 

„pets‟, fruits taken back home during international flights, etc).  

 

 

4. Can we learn from the past? Are there any case studies for retrospective analysis? 

 

The group agreed that although we can learn from the past there are some difficulties. It can 

be hard to ascertain that climate change is the main driver. There are some straightforward 

cases such as the higher winter survival rate for Mountain Pine Beetle (Dendroctonus 

ponderosae) leading to range expansion, but at other times it is more confusing, i.e. growers 

start to use different production methods and organisms adapt; these changes are not always 

due to climatic change. 

 

Insects are good models for studying climate change as they are very flexible. They can show 

both positive changes, e.g. warmer winter = increased survival rates or rates of spread, and 

negative changes, e.g. losing synchronicity with the host can cause population collapses as 

demonstrated by ring analysis in larch stands in the Alps: for 12 centuries every 9 years there 

was a reduction of growth. In 1990, this cycle collapsed due to the warm spring temperature. 

Larch Bud moth overwinters as an egg and hatches in the spring when the larch needles are 

about 7 mm long. This collapse of the cycle resulted in loss of egg synchronisation with 

needle growth and high larval mortality.  

 

Historical data are very important. For example there are studies based on retrospective 

analysis of long time series showing shifts in the emergence of mushrooms. It is, however, 

important to be careful when interpreting historic data due to changes in scientific standards 

such as sampling intensity or taxonomy. The responses we can find in historical records will 

be more robust than those from experimental conditions, e.g. extremes experienced in the 

weather in the last 20-30 years can be useful for prediction. However, we often do not have 

old enough data to construct a model from the past because the data doesn‟t go far enough 

into the past. We know current responses but not from 20-30 years ago. Basic biological 

recording, e.g. the time when pests changed from winter hosts to summer hosts, provided very 

useful information but is rarely practiced these days. It would be useful to start recording it 

again.  
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4. FINAL PLENARY DISCUSSION AND CONCLUSIONS  

 

Detailed discussions were held on the four key emerging plant health risk drivers: (i) changes 

in pests, vectors and/or plants and their interactions, (ii) changes in agriculture and forestry 

practices, (iii) changes in trade, food consumption and land use and (iv) climate change. Both 

the detailed discussions on these four key drivers held in the discussion groups and the 

general discussion held in the plenary session at the end of the meeting addressed the same 

four points:   

(1) How do we recognise these changes?  

(2) How can we anticipate these changes? Is prediction possible?  

(3) What are the implications of these changes for managing risk?  

(4) Can we learn from the past? Are there any case studies for retrospective analysis?  

 

The general points concerning these discussion points that were raised at the final plenary 

session are presented here. 

 

1. How do we recognise these changes? 

Emerging plant health risks can only be recognised by collecting and analysing the relevant 

data. These data are needed to identify new pests, changes in pest behaviour and the factors 

that may increase their likelihood of entry and establishment as well as the magnitude of 

spread and impacts. In order to recognise a change in a pest geographical distribution due to 

climate change, data on current and past pest occurrence and prevalence are also needed. 

There is an obligation to report plant pest status to the IPPC where they are displayed on the 

IPPC portal and to the RPPOs and there have been advances in the compilation of pest 

databases by, e.g. CABI (Plantwise 
20

, the CPC and the Invasive Species Compendium 
21

), 

EPPO (PQR), USDA APHIS (EPICA 
22

 and GPDD), but to avoid duplication and simplify 

the search process, it would be advantageous if these databases could be integrated in some 

way or at least communicate with each other. 

 

However, serious limitations in the availability, accessibility, level of detail, spatial coverage, 

spatial resolution, accuracy and reliability of many of the datasets which are indispensible for 

detecting emerging risks were highlighted. Two recent EU projects, PRASSIS 
23

 funded by 

EFSA, and PRATIQUE 
24

 funded by the EU 7
th

 Framework Programme, have compiled 

datasets relevant to pest risk assessment in the EU, identifying data gaps and data quality 

issues. It was noted that key datasets are often outdated or, for example with trade pathway 

data, may become available too late for actions to be taken. It was agreed that much more use 

should be made of diagnostic services, producer/industry contacts, amateur naturalists, para-

taxonomists and the general public, who, with appropriate motivation and training, can help 

record species or symptoms that are readily detectable (though the subsequent screening of 

such data may require considerable resources). Community involvement (citizen science) in 

the mapping of Phytophthora ramorum in California (http://www.oakmapper.org/) was cited 

as a successful attempt at involving the public in disease surveys. It was noted, however, that 

in order to confirm whether findings are potential emerging risks, it is necessary to have 

                                                   
20 CABI Plantwise initiative. http://www.plantwise.org  
21 Crop Protection Compendium (http://www.cabi.org/cpc/) and Invasive Species Compendium (http://www.cabi.org/isc/) 
22 EPICA, Exotic Pest Information Collection and Analysis (EPICA). 

http://www.aphis.usda.gov/plant_health/cphst/npag/downloads/About_EPICA.pdf 
23 Pest risk assessment in the European Community: inventory of data sources (PRASSIS). 

http://www.efsa.europa.eu/en/supporting/pub/29e.htm 
24 PRATIQUE: Enhancements of pest risk analysis techniques. https://secure.fera.defra.gov.uk/pratique/ 

http://www.oakmapper.org/
http://www.plantwise.org/
http://www.cabi.org/cpc/
http://www.cabi.org/isc/
http://www.aphis.usda.gov/plant_health/cphst/npag/downloads/About_EPICA.pdf
http://www.efsa.europa.eu/en/supporting/pub/29e.htm
https://secure.fera.defra.gov.uk/pratique/
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comprehensive lists of native species and established non-natives but these are only available 

for the most well-known and visible taxa. 

 

It was recognised that there have been advances in web/media screening tools, e.g. the web 

portal MedISys of the European Media Monitor 
25

, where a JRC/EFSA collaboration is 

undertaking ongoing media monitoring surveys of emerging food safety, plant health and 

animal health risks, but the plethora of pests and other emerging plant health risk indicators 

generates a very large number of daily hits and efficient mechanisms for initial filtering also 

need to be developed. 

 

2. How can we anticipate these changes? Is prediction possible? 

Faced with the multitude of plant health risks and the data required to identify them, some 

prioritisation is required. Searches could be targeted to recognised high risk genera of plant 

pests, agriculture or forestry practices that are known to favour the pests and trade pathways 

(origins and commodities) that are known to pose a greater risk. For example, assuming a 

system for real-time monitoring of trade could be set up, lower risk pathways, such as fruit 

and vegetables, could be monitored periodically, e.g. every six months, while high risk 

pathways, such as plants for planting, could be monitored in real time. However, it was noted 

that this would not allow time for risk assessment to be undertaken and it would be more 

appropriate if commodity risk assessments are required before such high risk trades are 

permitted. Retrospective analyses of past invasions and analyses of current trends can also 

help set priorities. Changes in agriculture and forestry practices should also be assessed in 

terms of their impact on plant pests. 

 

In order to anticipate the changes in agricultural, horticultural and forestry practices, trade, 

food consumption and land use that may favour the emergence of new plant risks, contact 

with the relevant producers and industries was considered to be indispensible.  

 

3. What are the implications of these changes for managing risk? 

Once information has been obtained concerning the four key drivers of emerging plant health 

risks, in order to predict the plant health consequences and the implications for management, 

it was agreed that some kind of pest risk analysis is generally appropriate. The relevant 

international standards for phytosanitary measures and the decision support schemes or 

guidance documents that give assistance for following these standards provide a logical 

sequence and support to those assessing the risks posed by new plant health threats and 

analysing the risk reduction options that may be required.  

 

Since PRAs are initiated by the findings of new pests, new pathways or new policies, some 

adjustments may be needed so they can also be triggered by, for example changes in trade, 

climate and management practice. However, if the pests that are likely to be affected are 

already known, this can be taken into account just by reassessing the relevant components of 

the PRA. The assessment of pest risks can be done following qualitative or quantitative 

approaches depending on available data and resources 
26

.  When the precise identity of the 

emerging risk cannot readily be identified, some form of generic assessment may be 

appropriate, e.g. assessments of one commodity from many sources or related commodities 

from one source. However, the techniques for conducting generic assessments will need to be 

developed. Since risks can emerge very quickly, further work to devise schemes for rapid risk 

assessment are required. 

                                                   
25 European Media Monitor (EMM). http://emm.newsbrief.eu/overview.html 
26 EFSA's 10th Scientific Colloquium - Pest risk assessment - Science in support of phytosanitary decision making in the 

European Community.  http://www.efsa.europa.eu/en/supporting/doc/colloquiaphytosanitary.pdf 

http://emm.newsbrief.eu/overview.html
http://www.efsa.europa.eu/en/supporting/doc/colloquiaphytosanitary.pdf
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Currently, contingency plans are produced, generally by Member States, to combat known 

threats. It was suggested that greater coordination in contingency planning would be 

beneficial and that further work should be undertaken to see whether there is merit in 

developing generic contingency plans. The PRATIQUE project has developed a decision 

support scheme for generating contingency plans and prioritizing action during outbreaks. It 

was stressed that, for emerging plant health risks, these contingency plans will need to 

emphasise monitoring and surveillance while ensuring there is sufficient identification and 

diagnostic capacity. In order to allow time for developing host resistance, for example to race 

Ug99 of stem rust on wheat, as much early warning as possible is required. 

 

4. Can we learn from the past? Are there any case studies for retrospective analysis? 

All the discussion groups emphasized the value of case studies while recognising that each 

case study has its own specific attributes and that it may sometimes be difficult to extrapolate 

to current conditions. In addition, uncovering sufficient historical data for appropriate 

analysis, e.g. for back-casting, may prove difficult. Several case studies were identified and it 

was suggested that workshops are a good way of bringing together relevant experts to analyse 

these. It was recommended that the industry should be involved in retrospective studies in 

order to obtain information on the measures taken during the invasion process and to clarify 

the current situation. Social scientists should also be engaged to ensure that the responses of 

the general public are taking into account.   

 

It was also noted that to identify trends and patterns, for example in the taxa that are invading, 

their origins, and the pathways they use, a thorough review of past invasions over the last 20 

years of more would be exceptionally useful. While difficult to undertake, it would also be 

valuable to try and obtain more information on the invasions that have been prevented. 

 

Conclusion 

The Colloquium provided an excellent review of the challenges faced in identifying and 

responding to emerging plant health risks that will be of great assistance to EFSA in devising 

the most appropriate monitoring strategy. In particular, participants highlighted:  

 

i. the need to update and correct the omissions and errors in the existing relevant datasets,  

ii. the importance of data collection and the need for the increased involvement of producers, 

industry, amateur naturalists and the general public  

iii. the further developments required to identify emerging risks amongst the plethora of 

information in circulation,  

iv. the need for cooperation and/or integration of the various initiatives for identification of 

emerging plant health risks at national, regional and international levels,  

v. the importance of gaining real time access to trade data, especially for high risk pathways, 

such as plants for planting,  

vi. the need to enhance methods for producing contingency plans and undertaking generic 

pest risk analyses triggered by, e.g. changes in management practice and trade, and  

vii. the benefits of analysing past invasions in order to prioritise strategies for detecting 

emerging risks and preventing the potential consequences. 
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ABBREVIATIONS 

 

ABS    Access and Benefit Sharing 

APHIS Animal Health and Inspection Service of the United States Department 

of Agriculture (USA) 

CABI   Centre for Agricultural Bioscience International  

CBD   Convention on Biological Diversity 

COPA-COGECA Association of European Farmers and Agri-Cooperatives  

CPC   Crop Protection Compendium 

EFSA    European Food Safety Authority 

EPPO   European and Mediterranean Plant Protection Organisation 

EU    European Union 

FAO    Food and Agriculture Organization 

GPDD   Global Pest and Disease Database 

IAS   Invasive Alien Species 

IBMA   International Biocontrol Manufacturers‟ Association  

IPM   Integrated Pest Management 

IPPC    International Plant Protection Convention 

ISPM   International Standards for Phytosanitary Measures  

NAPPFAST  NCSU/APHIS Plant Pest Forecast System  
NAPPO  North American Plant Protection Organisation 

NCSU   North Carolina State University 

NUTS   Nomenclature of Territorial Units for Statistics 

PPM   Pine Processionary Moth 

PQR   Plant Quarantine Database Retrieval System 

PRA    Pest Risk Analysis 

RPPO   Regional Plant Protection Organisation 

SPS   Sanitary and Phytosanitary Measures 

UN    United Nations 


