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Abstract The North American planthopper Metcalfa
pruinosa (Say, 1830) (Hemiptera: Flatidae) was acciden-
tally introduced into Europe, and subsequently caused
economic damage to orchards and vineyards in some South-
European countries. In 2003, a mass occurrence of
M. pruinosa was discovered in Vienna, followed by new
infestations of several sites. A Pest Risk Analysis was
conducted, according to the European and Mediterranean
Plant Protection Organization decision support scheme for
quarantine pests, to evaluate the risk to Austrian agriculture
by M. pruinosa. The highest risk of further introduction into
Austria arises from trade of deciduous plants infested with
M. pruinosa eggs from Italy and France where this pest is
common and which are important trading partners of Aus-
tria. Entry by vehicle traffic is considered moderately likely.
Active spread by flight of adult M. pruinosa is considered
significant only for local dispersal. The CLIMEX® program
was applied to predict M. pruinosa’s potential geographical
distribution and to identify areas at risk. In Austria, southern
Burgenland and south-east Styria as well as parts of Vienna,
Lower and Upper Austria provide the most suitable climate
for M. pruinosa’s development. Organic production areas in
theses regions are especially at risk of being damaged. To
prevent economic impact and for long-term control of
M. pruinosa, biological control with its natural enemy
Neodryinus typhlocybae (Ashmead 1893) (Hymenoptera:
Dryinidae) is recommended.
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Introduction

The planthopper Metcalfa pruinosa (Say, 1830) (Hemiptera:
Flatidae) was accidentally introduced from North America
into Italy in 1979 (Zangheri and Donadini 1980), rapidly
spread and is currently present in 15 European countries
(Strauss 2009). M. pruinosa is a polyphagous and gregarious
species (Duso and Pavan 1987) that feeds on a wide variety
of trees, shrubs and herbs (Bagnoli and Lucchi 2000). Heavy
infestations of nymphs cause stunting of shoots, and partic-
ularly herbs can seriously be affected and wilt. In Italy, the
quality of grapes (sugar content and acidity) was negatively
affected through the sucking activity of the nymphs. Serious
quantitative damage (30—40% crop loss) on soyabean (Gly-
cine max L.) was recorded by Ciampolini et al. (1987). The
most severe damage is caused by M. pruinosa’s honeydew
secretions, a substrate of black sooty mould, which leads to a
reduced fruit quality (Della Giustina and Navarro 1993).
Quality of ornamentals is affected by the wax filaments of the
nymphs and the nymphs themselves which make the plants
look unpleasant. Plants have to be cleaned as otherwise
customers may be reluctant to buy.

In Austria, the first mass occurrence of M. pruinosa was
discovered in Vienna in 2003. Since then, M. pruinosa has
expanded its range and new infestation sites have been
found in Vienna and Graz (Kahrer et al. 2009). The present
study aims to evaluate the pest risk of M. pruinosa to
Austrian viticulture, fruit-growing and horticulture as it is
presumed that it will continue to spread and may threaten
organic and integrated production systems. The European
and Mediterranean Plant Protection Organization (EPPO)

@ Springer



382

J Pest Sci (2010) 83:381-390

decision support scheme for quarantine pests PM 5/3 (3)
was used to estimate the potential of entry, establishment
and spread as well as the economic significance in Austria,
which is the pest risk assessment (PRA) area (EPPO 2007).
In this study, a climate suitability analysis using the CLI-
MEX® model was carried out to assess the potential dis-
tribution of M. pruinosa in Austria and to identify areas at
risk of an invasion. M. pruinosa has a high capacity for
spatial dispersal by natural means and different human-
mediated pathways. Thus, it is likely that the pest will
expand its range and infest cultivated land. A management
strategy is warranted to contain the pest to its current
restricted distribution.

Materials and methods

The pest risk analysis was conducted following the EPPO
decision support scheme for quarantine pests PM 5/3 (3)
(EPPO 2007), which provides detailed instructions for
analyzing the probability of entry, establishment, spread
and assessment of potential economic consequences. To
identify means of entry of M. pruinosa (pathway analysis),
statistical data taken from trade, transport and travel habits
were evaluated, as well as the occurrence of the pest and
control measures applied in different countries. The
assessment of the economic impact of M. pruinosa was
based on Austrian agriculture production data.

The CLIMEX model

The potential geographical distribution of M. pruinosa in
Austria was predicted by using the Compare Locations
(one species) model of the simulation model CLIMEX®
(version 2.0) (Sutherst et al. 2004). CLIMEX® is a mod-
elling tool to estimate the potential distribution and relative
abundance of species on the assumption that all other non-
climatic constraints are absent (Sutherst and Maywald
1985). CLIMEX® uses an annual growth index (GI) and
four stress indices (cold, dry, hot and wet) to calculate an
ecoclimatic index (EI), which indicates the overall climatic
suitability of a location for permanent occupation by a
species. The EI is scaled from O (no persistence) to 100
(maximal population size in relation to climate alone) and
implies that naturalization is only possible when the value
exceeds zero. CLIMEX® parameter values describing
M. pruinosa’s response to climate were estimated via
inference from its occurrence in North America, using
climate data from locations where M. pruinosa is estab-
lished (Sutherst 2003). Information about the distribution
of M. pruinosa was obtained from scientific literature,
various databases (DAISIE, EPPO reporting Service) and
personal communication. Parameters were tested and
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adjusted in an iterative process until the model closely
fitted the current distribution pattern in North America
(Table 1). The EI values were imported to a geographical
information system (ArcGIS, Vers. 9.3) to create thematic
maps (resolution: 30’ longitude/latitude Fig. 2 and 10
longitude/latitude Fig. 3).

Present distribution of M. pruinosa

In North America, M. pruinosa possesses an extensive dis-
tribution in different climatic zones reaching from Texas and
Florida throughout the eastern part of the USA to southern
Ontario and Quebec in Canada (Fig. 1; M. Olmi, pers. comm.
2007). Itis also present in Bermuda. According to Wilson and
Lucchi (2000), the records from California, Mexico, Puerto
Rico, Cuba, Jamaica and Brazil are unreliable, because the
above records were not based on the study of the male geni-
talia. This species has not been recorded from the Pacific
Northwest or the northern prairies. In Europe, M. pruinosa has
become established in Italy, southern France (Della Giustina
1986), Slovenia (Sivic 1991), Switzerland (Jermini et al.
1995), Croatia (Maceljski et al. 1995), Austria (Kahrer and
Moosbeckhofer 2003), Greece (Drosopoulos et al. 2004),
Spain (Pons et al. 2002), Serbia and Montenegro (Hrncic
2003), Hungary (Orosz and Dér 2004), Bulgaria (Tomov et al.
2006), Turkey (Karsavuran and Giiglii 2004), Bosnia Herz-
egovina (Gotlin Culjak et al. 2007) and is also present in
Albania and Slovakia, according to the DAISIE website.

Parameter fitting

The parameters for fitting the CLIMEX® model of
M. pruinosa were inferred from its native geographic dis-
tribution and relative abundance in North America. Stress
and growth indices were adjusted in an iterative manner
until the model closely fitted the known distribution in
North America. The parameters are summarized in Table 1
and their values are discussed below.

Growth indices
Temperature index

In temperate climatic zones, development and reproduction
of M. pruinosa take place between the end of May and
September. Relevant temperatures of cities at the north-
ernmost and southernmost boundaries of M. pruinosa’s
geographical distribution were used to determine the min-
imum and maximum temperature limits (DV0, DV3). DV0O
was set to 13°C, the average May temperature in Toronto
(12.4°C) being used as the lower temperature threshold.
With a DVO of 12°C, locations in Manitoba, New Hamp-
shire and New Brunswick were matched, but M. pruinosa
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Fig. 1 Distribution of Metcalfa pruinosa in North America. Shaded areas indicate areas where this species has been found and not actual

territory occupied

does not occur there. The average maximum May tem-
perature in Weslaco, Texas (31.2°C) was used to define the
upper temperature limit DV3 as 31°C. The lower optimal

temperature DV1 was set to 22°C in line with the average
June temperature in New York (22°C), because population
growth is at a maximum rate at that time. The average

@ Springer



384

J Pest Sci (2010) 83:381-390

maximum July temperature in Columbus (28.7°C) was
used for the upper optimal temperature (DV2).

Thermal accumulation

The distribution of M. pruinosa is limited in cool envi-
ronments by the length of the growing season, in which
M. pruinosa can reproduce consistently. PDD is the mini-
mum number of degree-days above DVO necessary to
complete one generation; 500 degree-days above 13°C
were calculated to be necessary to complete one generation
of M. pruinosa based on its phenology in Vienna (Kahrer
et al. 2009). With more degree-days >13°C the distribution
of M. pruinosa reduces in the north and excludes locations
that are known to support permanent populations.

Diapause index

M. pruinosa populations have an obligate winter diapause
and the winter diapause function was set (DPSW = 0)
accordingly. As no scientific data for diapause parameters
were found in literature, the respective temperature and day
length were estimated. The Diapause Induction Day length
(DPDO0) was set to 9 h and the Diapause Induction Tem-
perature (DPTO) to 0°C. Accordingly, diapause is induced
as day length decreases below 9 h at temperatures below
0°C. These values enable diapause to be initiated in
northern latitudes while also in subtropical areas in Florida.

Moisture index

The occurrence of M. pruinosa in North America was
compared with the average annual precipitation in USA
(source: http://nationalatlas.gov/printable.html). This spe-
cies mainly occurs in regions where the annual average
precipitation is between 610 and 1,625 mm. M. pruinosa
has a limited distribution in dry regions, e.g. Arizona. The
lower soil moisture threshold SMO was set to 0.25 to match
the records in Arizona.

M. pruinosa also occurs in areas with copious precipita-
tion throughout the year, e.g. Louisiana and Mississippi. The
upper threshold for soil moisture (SM3) was set to 1.5, alevel
that accounts for the presence of the planthopper in high
rainfall areas. SM1 and SM2 were adjusted to maximize the
growth potential in the area where this species is widespread.

Stress indices
Cold stress
The temperature at which cold stress begins (TTCS) was

set to —1°C, so that places in Manitoba show a relative
high cold stress value. With a higher TTCS, locations in
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Kentucky indicate cold stress for M. pruinosa which is
unreliable. With lower temperatures the northernmost
distribution is increased too far north and EI in New
Brunswick and Maine indicate very good establishment for
M. pruinosa, but where it does not occur.

Wet stress

The wet stress threshold was set equal to SM3 and the
accumulation rate was adjusted to 0.002 week ', resulting
in no wet stress in Louisiana and Mississippi.

Dry stress

The dry stress threshold was set to 0.25 and the rate of
stress was adjusted to —0.005 week ™!, so that dry areas in
Arizona are indicated as being marginal suitable.

Heat stress

The heat stress temperature threshold was set at 31°C to
coincide with the temperature at which population growth
ceases. It is presumed that heat stress does not accumulate
rapidly and was adjusted to 0.002 week™' to allow the
planthopper to persist in south Texas.

Results
Probability of entry

In different European countries, M. pruinosa was first
detected in nurseries and outdoor ornamental gardening
centres, indicating that this pest is introduced into new areas
via trade of plants for planting (Malumphy et al. 1994;
Lauterer 2002; Kahrer and Moosbeckhofer 2003). Eggs are
laid under bark where they are well protected during the
winter. Survival of the pest in the egg stage during plant
transport and storing is therefore very likely. In a survey
about host plants of M. pruinosa used for oviposition in
Vienna, numerous eggs were found on the following woody
plant species: Acer ssp., Ailanthus altissima, Buxus micro-
phylla, Catalpa bignonioides, Clematis ssp., Deutzia ssp.,
Euonymus ssp., Fraxinus excelsior, Hibiscus ssp., Lonicera
ssp., Mahonia aquifolium, Parthenocissus quinquefolia,
Paulownia tomentosa, Prunus ssp., Robinia pseudoacacia,
Rubus fruticosus, Sambucus nigra, Spirea ssp., Symphori-
carpus albus, Viburnum burkwoodii (Kahrer et al. 2009).
Trade in these hosts is therefore considered an important
pathway. M. pruinosa eggs were not found on herbs.

The highest risk of unintentional introduction of
M. pruinosa arises from trade in deciduous trees and shrubs
for planting from EU-member states, where M. pruinosa is
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Table 2 Trade volume in euro of planting material into Austria from European countries which are the main trading partners (Statistic Austria

2008)

Country of origin Trees, shrubs for planting

Fruit trees and shrubs

Vine with roots Forestry plants

2004 2005 2004 2005 2004 2005 2004 2005
Italy 2,216,394 2,644,484 125,990 142,268 94,355 10,641 194,075 145,613
France 383,934 289,881 123,084 129,938 458,470 617,245 0 0
Slovenia 0 0 20,856 0 0 558,877 0 0
Germany 4,399,031 4,833,677 1,056,915 1,118,960 340,713 235,758 1,214,644 8,983,09
Netherlands 7,847,370 7,481,013 557,574 950,830 0 1,476 619,070 1,118,372

Countries where M. pruinosa occurs in italics

common. The main trading partners of Austria in this
respect are Germany and the Netherlands (Statistic Austria
2008; Table 2). A. Sala (pers. comm. 2007) reported an
isolated outbreak in a glasshouse in the Netherlands.
Important trading partners, with high prevalence of the pest
species are Italy, France and Slovenia. Less important ones
are Greece, Spain, Hungary and Bulgaria because M.
pruinosa occurs only in small areas and import rates are
relatively low. However, there is some uncertainty
regarding how widespread M. pruinosa is in these
countries.

Italy is the third most important trading partner of
planting material (Table 2). The pest is widespread
throughout the country although population levels were
reduced by biological control with Neodryinus typhlocybae
(Ashmead 1893) (Hymenoptera: Dryinidae) (Tommasini
et al. 1998). Association of M. pruinosa with this pathway
is assumed to be particularly high.

In France, M. pruinosa is present in the South (Malausa
et al. 2003) with the following regions infested: Provence-
Alpes-Cote d’Azur, Rhones-Alpes, Languedoc-Roussillon,
Midi Pyrénées and Aquitaine. In Midi Pyrénées, M. pru-
inosa was put on a list of organisms, against which
chemical control is obligatory (SRPV Midi-Pyrénées
2002). These official control measures reduce the likeli-
hood of association of the pest with the pathway in Midi
Pyrénées (Source: Recueil des Actes Administratifs de la
Préfecture du Lot 2006). A moderately high probability of
entry remains for trade of deciduous plants from other
infested regions in France, since no information was found
that such official control measures are applied. Since 1996,
M. pruinosa has been regulated biologically by N. tryphlo-
cybae, which has been released in about 96 locations in
France (infested nurseries, gardens) but spread of the pest
was reported to be faster than that of its natural enemy.
Some important vine growing regions in France are already
infested, and France is one of Austrian’s most important
trading partners of vine with roots beside Hungary, Ger-
many and Slovenia (Statistic Austria 2008).

Entry of M. pruinosa from Slovenia into Austria is
considered unlikely, since trade volume of deciduous
plants for planting is of only minor importance (Table 2).

Plants for planting are traded during the non-vegetative
season. At this time, only eggs of M. pruinosa are present.
Adults and nymphs are conspicuous and are likely to be
detected, whereas the eggs are very likely to remain
undetected by visual inspection. Wax filaments may indi-
cate the presence of the pest, because they remain on the
plant even when the pest has moved to another location,
but are not a distinct evidence for M. pruinosa. Further-
more, M. pruinosa feeds on many plant species for which a
plant passport is not necessary. Infested ornamental plants
are likely to be widely distributed throughout the PRA area
and the planthopper can easily transfer to other host plants
through its ability to jump and fly.

Another pathway to consider is entry by vehicle traffic.
M. pruinosa was found along roads, buslines, motorways
and parking sites in different European countries (Bozic
2004). In Switzerland, M. pruinosa was found on a
motorway for the first time in Ticino. It is supposed that
this planthopper was introduced into Ticino by means of
vehicle traffic on the principal route of commerce with
Italy (Jermini et al. 1995). Association of M. pruinosa with
vehicles is facilitated through the fact that this species lives
on many wild plants which also grow along roads and
parking sites. Probably only few individuals are taken
along but it is assumed that for establishment of a new
population few individuals could be enough. Austria is a
transit country due to its geographical situation in the
centre of Europe. Intra-EU road freight from Italy, France
and Slovenia to Austria amounted to 4655, 931 and 699
thousand tonnes in 2004, respectively (Eurostat 2007).
Road transport is short enough for survival of the adult
planthopper, which lives for about 10 days (Wene 1950).

Passive spread by tourist travel from Italy and Croatia
into Austria during the summer holiday season may also be
considered as a minor pathway. According to Statistic
Austria (2008), Italy is the most important destination
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(20%) followed by Croatia (11%), Germany (9%), Spain
(7%) and Greece (6%). In 2006, 57.5% (number of cars:
5,025,300) of the main holiday trips were made by car
(Verkehrsclub Osterreich 2007). In general, adults of
M. pruinosa occur from the end of July until the end of
October and are therefore present during the summer holi-
day season. M. pruinosa occurs in many parts of Croatia,
including coastal areas, such as Istria (Seljak 1993).

Probability of establishment and spread
Modelled distribution of M. pruinosa in North America

The simulated distribution of M. pruinosa corresponds
closely with the known range in North America (Figs. 1,
2). Thus, the strong agreement suggests that the model is
reasonable. The whole eastern part of the USA is climati-
cally suitable for M. pruinosa. Its northernmost occurrence
can be explained by a combination of lack of heat accu-
mulation for the completion of a generation and cold stress.
Mainly dry stress impede M. pruinosa to expand largely
into the western states of the USA. Parts of North and
South Dakota as well as Manitoba, Wyoming and Cali-
fornia are indicated as only marginal suitable for M. pru-
inosa. It is assumed that the planthopper could persist only
in very scattered populations with large annual fluctuations
in numbers under these climatic conditions.

Modelled potential distribution of M. pruinosa in Austria

Permanent establishment of M. pruinosa has already
occurred in a few distinct sites in Austria but establishment

is likely in more sites. The projections of climatic suit-
ability under current climate conditions with the CLI-
MEX® model reveal that conditions for establishment of
M. pruinosa are most favourable in the east of Austria
where fruit- and vine-growing areas are also located, and
become increasingly unfavourable towards the west, due
to cooler temperatures. M. pruinosa has the best chance
of establishment in the southern part of Burgenland as
well as south-eastern Styria with its Illyrian climate, followed
by, Lower Austria (Industrie-, Most- and Weinviertel), and
the Danube river valley in Upper Austria. These regions
are considered as the endangered area (Fig. 3). The
highest ecoclimatic index is shown by Graz (EI = 19) in
Styria, where a naturalized population exists. The north-
eastern part of Lower Austria (Weinviertel and March-
feld) as well as the northern part of Burgenland and
Vienna (EI = 17) are comparably less favourable due
to a relatively dry climate (average total precipita-
tion ~ 600 mm). In Carinthia, only the Klagenfurt Basin
in the south-east is favourable for establishment
(Klagenfurt: EI = 11). The subalpine and alpine regions
are indicated as unsuitable for establishment due to cold
stress and insufficient thermal accumulation at these
altitudes.

From a survey in Vienna on M. pruinosa’s distribution,
it was concluded that natural spread is proceeding slowly
and only locally (up to 0.5 km/year) (Kahrer et al. 2009).
However, data on wind dispersal is lacking. In Vienna,
M. pruinosa occurs in high numbers in a public park, which
is visited by runners and residents from the local vicinity,
who may spread the pest unintentionally. Spread by human
activities is likely.

EI:

:] 0 = unsuitable

[ 1-5 = marginal suitable
I &-19 = suitable

I >20 = highly suitable

Fig. 2 Geographical distribution of Metcalfa pruinosa in North America, as estimated by the CLIMEX® ecoclimatic index, EI
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[ o= unsuitable
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I >20 = highly suitable
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Kilometer

Fig. 3 Potential geographic distribution of Metcalfa pruinosa in Austria and neighbouring countries as estimated by the CLIMEX® ecoclimatic
indices (EI). V Vienna, LA Lower Austria, B Burgenland, UA Upper Austria, ST Styria, C Carinthia, S Salzburg, T Tyrol and VO Vorarlberg

Probability of economic impact

In Italy, France, Slovenia, Croatia and Bosnia Herzegovi-
na, M. pruinosa caused severe damage to orchards and
vineyards through contamination of fruits with honeydew
on which sooty moulds developed (Karsavuran and Giiclii
2004; Souliotis et al. 2008; 1. Ze7lina pers. comm. 2007).
Reduced fruit quality caused by M. pruinosa’s honeydew
secretions was recorded on the following crops: Actinidia
deliciosa, Cucumis melo ssp., Diospyros kaki, Ficus carica,
Juglans regia, Malus sp. (Greatti and Girolami 1994),
Medicago sativa, Olea europaea, Prunus persica, Prunus
armeniaca, Prunus domestica, Prunus avium, Pyrus sp.,
Vitis vinifera, Zea mays (Duso 1984; Stefanelli et al. 1994;
Ciampolini et al. 1995). Current pest management strate-
gies in orchards and vineyards could not prevent estab-
lishment and damage of M. pruinosa (Stefanelli et al.
1994). In Italy, France, Slovenia, Switzerland, Croatia,
Greece, the Netherlands and Spain the introduced parasitic
wasp N. typhlocybae from North America is used to control
M. pruinosa biologically (Tommasini et al. 1998; Ciglar
et al. 1998; Jermini et al. 2000; Ze7lina et al. 2001;
Malausa 1999; A. Sala, pers. comm. 2007).

In Austria, M. pruinosa is mainly present in public green
areas and private gardens but not in vineyards or orchards.
In nurseries, the nymphs and their white wax secretions are
of minor importance. According to the CLIMEX® simu-
lation, the regions of central and southern Burgenland,
south-eastern Styria and Lower Austria, provide a suitable
climate for the development of the pest. The main fruit-

and vine-growing areas are located in these regions. The
greatest proportion of the viticulture area in Austria is in
Lower Austria and Burgenland (91.8%) (BMFLUW 2005).
The second largest viticulture region lies in Styria with a
portion of 6.7%.

In 2007, Styria had the biggest proportion (65%) of the
fruit-growing area in Austria (12,400 ha), followed by
Lower Austria (17%), Burgenland (7%) and Upper Aus-
tria (6%). Pome fruits are most important, with apples
(Malus ssp.) produced on 7,200 ha, berries on 1,900 ha
and stone fruits on 1,400 ha. From 2002 to 2007, the
production size of apricot (P. armeniaca), pears (Pyrus
communis) and cherry (Prunus ssp.) increased (Griiner
Bericht 2008).

Damage by M. pruinosa is to be expected in crops in
which no or few insecticides are applied. In Austria,
organic production is important and steadily increasing
since 2002. Fruits are produced organically on 1,100 ha,
mostly pome fruit (51%), but also berries (18%), elder
(Sambucus nigra) (14%) and stone fruit (9%) (Griiner
Bericht 2008). It is likely that M. pruinosa will cause major
damage to crop quality in organic production and its con-
trol could be more difficult due to the reduced control
opportunities. For organic production, the only realistic
control method would be the release of non-native para-
sitoid N. typhocybae, which is not yet permitted in Austria.
Based on the significant reduction of the pest and crop
damage through the release of N. typhlocybae in lItaly,
France and Slovenia, it is probable that also in Austria the
economic risk of M. pruinosa would be acceptable when
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biologically controlled (Gervasini 2001; Girolami and
Mazzon 2001) .

The objective of Austria’s agricultural policy is an
ecological orientation promoted with the help of the Agri-
environmental program OPUL 2007 (BMFLUW 2008).
Integrated production with limited use of plant protection
products is common in Austria. Approved insecticides
against sucking insects and leafthoppers in viticulture and
orchards in Austria in 2008 were Confidor 70 WG (Imi-
dacloprid; Reg. No. 2602), Samba K (Fenpyroximat; Reg.
No. 2762), Reldan 2E (Chlorpyrifos-methyl; Reg. No.
2225) and Steward (Indoxacarb; Reg. No. 2737) (AGES,
www.psm.ages.at). In general, M. pruinosa is difficult to
control chemically because it has a protracted hatching
period and may infest cultivated land from nearby over-
wintering sites in natural environment. In the long term,
production cost would increase due to additional insecti-
cide application. An important disadvantage of spraying is
that this method is only certified for agricultural use in
Austria, but M. pruinosa was mainly found in natural
environments. However, pesticide application would not
completely control the pest in all infestation areas and no
long-term control would be achieved.

Discussion

The EPPO decision support scheme for quarantine pests
proved to be a useful instrument to assess the probability of
introduction, spread and economic consequences of a
potential new pest species. With this detailed scheme it is
possible not only to evaluate the total phytosanitary risk of
a species, but also to better understand the conditions and
relations that may lead to that risk.

From the pathway analysis, clear evidence exists that
entry of M. pruinosa in the egg stage is likely through trade
of deciduous plants for planting from Italy and France,
based on the documented incidences. Accordingly, nurs-
eries and ornamental gardening centres are the main entry
points for M. pruinosa into Austria. The likelihood of
association, survivability and transfer to host plants of
M. pruinosa by traffic (road freight and travellers) from
Italy and Croatia into Austria is more difficult to ascertain
because this pathway is not well documented and the
uncertainty factor is therefore higher. Interception data of
M. pruinosa in consignments would be necessary to indi-
cate the concentration of the pest on the pathway and its
ability to survive in transit.

From the CLIMEX® analysis, it was possible to clearly
identify those regions in Austria which are climatically
most suitable for this species and to define the endangered
area, although the resolution of the CLIMEX® does not
allow statements on a local level. Nevertheless, with

@ Springer

CLIMEX® it is possible to indicate where a foreign species
would be able to become established if it was introduced
into a new area, and this is an essential part of risk
assessment.

Organic produced orchards and vineyards in Burgen-
land, Lower Austria and Styria are economically most at
risk of being damaged by M. pruinosa, particularly those
close to infested sites in Vienna and Graz, since it is very
likely that the planthopper will continue to spread. For
sustainable management of the pest innoculative release of
N. typhlocybae is recommended, but requires compulsory
approval in a similar way to conventional plant protection
agents.

During the risk analysis it became apparent that some
questions were difficult to answer because the necessary
information does not exist. According to Alma et al.
(2005), M. pruinosa is considered an invasive species but
the ecological effects of its introduction have not yet been
investigated. In the field, direct negative effect on Urtica
dioica was observed, which obviously suffered from the
sucking activity of M. pruinosa nymphs and wilt
(G. Strauss, unpublished data 2006). U. dioica is an
important host plant for some endangered butterfly species
(Inachis io L., Aglais urticae L., Araschnia levana L. and
Vanessa atalanta L.), which could be indirectly affected
through damage to their host plant. Individuals of
M. pruinosa were found to be infested with different
phytoplasma groups (Danielli et al. 1996) but in trans-
mission experiments M. pruinosa failed to transmit
Grapevine flavescence dorée phytoplasma (FDP) and clo-
ver phyllody (Clair et al. 2001; Bressan et al. 2006). These
results support the assumption that transmission of plant
pathogens by M. pruinosa seems unlikely but this knowl-
edge is based on only a few transmission tests. Further
transmission experiments are necessary, in particular
regarding the large spectrum of host plants.

To prevent further introduction, spread and economic
damage of M. pruinosa in Austria the following measures
should be considered: (1) trade of woody plants for
planting from pest-free place of production, (2) periodic
inspections of woody plants for M. pruinosa nymphs in
June, (3) specific inspection for wax filaments, (4) bio-
logical control of M. pruinosa with N. typhlocybae at
infestation sites, (5) pesticide use against the young
immature stages of M. pruinosa, (6) enhance public
awareness of this pest and (7) periodic inspections of
parking sites along main transport routes for M. pruinosa.

Acknowledgements The author thanks Univ. Doz. DI. Dr. Sylvia
Bliimel and DI Robert Steffek from the Austrian Agency for Health
and Food Safety for their many valuable comments on the original
pest risk analysis and David Martinez for correcting the English
writing. Mag. (FH) Michael Schwarz (AGES, Institute for Data,
Statistics and Risk Assessment) is gratefully acknowledged for


http://www.psm.ages.at

J Pest Sci (2010) 83:381-390

389

assistance in creating the figures. I appreciate the constructive review
provided by the anonymous reviewer.

References

Alma A, Ferracini C, Burgio G (2005) Development of a sequential
plan to evaluate Neodryinus typhlocybae (Ashmead) (Hyme-
noptera: Dryinidae) population associated with Metcalfa pruin-
osa (Say) (Homoptera: Flatidae) infestation in northwestern
Italy. Environ Entomol 34(4):819-824

Austrian Agency for Health and Food Safety (AGES) Verzeichnis der
in Osterreich zugelassenen Pflanzenschutzmittel ausgenommen
Zulassungen gemifl § 12 Abs. 10 PMG 1997 idgF. http://www.
psm.ages.at

Bagnoli B, Lucchi A (2000) Dannosita e misure di controllo integrato.
In: Lucchi A (ed) La Metcalfa negli ecosistemi italiani. ARSIA,
Firenze, pp 65-88

BMFLUW (2005) Bundesministerium fiir Land- und Forstwirtschaft,
Umwelt und Wasserwirtschaft Biologische Landwirtschaft in
Osterreich. http:/gpool.Ifrz.at/gpoolexport/mediafile/biologische_
Landwirtschaft_in_Oe_2005.pdf

BMFLUW (2008) Bundesministerium fiir Land- und Forstwirtschaft,
Umwelt und Wasserwirtschaft . The greening of agriculture in
Austria. http://www.landnet.at/article/articleview/69095/1/1456/

Bozic J (2004) Medeni skrzat (Metcalfa pruinosa Say) v Ljubljani.
http://www.bf.uni-1j.si/jbozic/Entomol/Metcalfa/page_01.htm.
Accessed 29 Nov 2004

Bressan A, Clair D, Sémétey O, Boudon-Padieu E (2006) Insect
injection and artificial feeding bioassays to test vector specificity
of flavescence dorée phytoplasma. Phytopathol 96(7):790-796

Ciampolini M, Grossi A, Zottarelli G (1987) Damage to soyabean
through attack by Metcalfa pruinosa. L’Inf Agrar 43(15):101-
103

Ciampolini M, dal Pane M, Scaglia M (1995) Metcalfa pruinosa: piu
problemi nella difesa della colture frutticole. L’ Inf Agrar 23:67-72

Ciglar I, Bari¢ B, Zuzic T (1998) Biological control of Metcalfa
pruinosa by the introduction of Neodryinus typhlocybae (Ash-
mead) (Hymenoptera: Dryinidae) to Croatia. Fragm Phytomed
Herbol 26(1/2):95-99

Clair D, Larrue J, Boudon-Padieu E, Lozzia C (2001) Evaluation of
vectoring ability of phytoplasmas by Metcalfa pruinosa Say
(Homoptera: Flatidae) recently introduced in Europe. Proceed-
ings of the IOBC-WPRS working group “integrated control in
viticulture” at Ponte de Lima, Portugal, 2—7 Mar 2001. Bulletin-
OILB-SROP 24(7):195-197

DAISIE Metcalfa pruinosa factsheet. Delivering alien invasive
species inventories for Europe. http://www.europe-aliens.org/.
Accessed 28 Jan 2009

Danielli A, Bertaccini A, Vibio M, Mori N, Murari E, Posenato G,
Girolami V (1996) Detection and molecular characterization of
phytoplasmas in the planthopper Metcalfa pruinosa (Say)
(Homoptera: Flatidae). Phytopath Medit 35(1):62-65

Della Giustina W (1986) Metcalfa pruinosa (Say 1830), new for
French fauna (Hom.: Flatidae). Bull Soc Ent Fr 91(3—4):89-92

Della Giustina W, Navarro E (1993) Metcalfa pruinosa, un nouvel
envahisseur? Phytoma 451:30-32

Drosopoulos A, Broumas T, Kapothanassi V (2004) Metcalfa
pruinosa (Hemiptera, Auchenorrhyncha: Flatidae) an undesir-
able new species in the insect fauna of Greece. Ann Benaki
Phytopathol Inst 20(1):49-51

Duso C (1984) Infestazioni di Metcalfa pruinosa nel Veneto. Inf
Fitopatol 5:11-14

Duso C, Pavan F (1987) The occurrence of Metcalfa pruinosa (Say)
in Italy. In: Vidano C, Arzone A (eds) Proceedings 6th

Auchenorrhyncha meeting, Turin, Italy, 7-11 Sept 1987, pp
545-552

Eurostat, Statistical Office of the European Communities (2007)
Panorama of Transport. http://epp.eurostat.ec.europa.eu/cache/
ITY_OFFPUB/KS-DA-07-001/EN/KS-DA-07-001-EN.PDF

Gervasini E (2001) Regione Lombardia Metcalfa pruinosa. http://
www.agricoltura.regione.lombardia.it/admin/rla_Documenti/1-
259/Metcalfa.pdf

Girolami V, Mazzon L (2001) Esperienze di lotta biologica e
integrata a Metcalfa pruinosa con Neodryinus typhlocybae. Atti
Accad Naz Ital Entomol 49:165-184

Gotlin Culjak T, Ostojic I, Skelin I, Grubisi¢ D, Jelovcan S (2007)
Metcalfa pruinosa (Say, 1830) (Homoptera: Flatidae)—potentially
threatening pest in new areas. Entomol Croat 11(1-2):75-81
(in Croatian)

Greatti M, Girolami V (1994) Efficacia di soluzioni dilavanti nel
controllo degli stadi giovanili di Metcalfa pruinosa (Say). L’ Inf
Agrar 21:77-79

Griiner Bericht (2008) Bericht iiber die Situation der Osterreichischen
Land- und Forstwirtschaft. http://www.gruenerbericht.at/cms/
index.php

Hrnéi¢ S (2003) Metcalfa pruinosa Say (Flatidae, Homoptera) nova
stetocina u Srbiji i Crnoj Gori. In: Stojnic B (ed) Beograd (Serbia
and Montenegro) 6th savetovanje o zastiti bilja, Zlatibor (Serbia
and Montenegro), 24-28 Nov 2002, p 97

Jermini M, Bonavia M, Brunetti R, Mauri G, Cavalli V (1995)
Metcalfa pruinosa (Say), Hyphantria cunea (Drury) et Dic-
helomyia oenophila (Haimah.), trois curiosités entomologiques
ou trois nouveaux problémes phytosanitaires pour le Tessin et la
Suisse? Rev Suisse Vitic Arboric Hortic 27(1):57-63

Jermini M, Brunetti R, Bonavia M (2000) Introduzione di Neodryinus
typhlocybae per il contenimento biologico di Metcalfa pruinosa:
Prime esperienze in Svizzera. Sherwood—For ed Alberi Oggi
Suppl 55:18-20

Kahrer A, Moosbeckhofer R (2003) Ein neuer Schidling—Metcalfa
pruinosa—in Osterreich eingeschleppt!. Bienenvater 10:16

Kahrer A, Strauss G, Stolz M, Moosbeckhofer R (2009) Beobacht-
ungen zu Faunistik und Biologie der vor kurzem nach
Osterreich eingeschleppten Bliulingszikade (Metcalfa pruin-
osa). (Observations on the biology and distribution of the
recently introduced planthopper (Metcalfa pruinosa). Beitr
Entomofaunist 10:17-30

Karsavuran Y, Giiglii S (2004) A new pest for Turkey, Metcalfa
pruinosa (Say, 1830) (Homoptera: Flatidae). Tiirk Entomol Derg
28(3):209-212

Lauterer P (2002) Citrus Flatid Planthopper—Metcalfa pruinosa
(Hemiptera: Flatidae), a new pest of ornamental horticulture in
the Czech Republic. Plant Prot Sci 38(4):145-148

Maceljski M, Kocijancic E, Igrc-Barcic J (1995) Metcalfa pruinosa
(Say)—a new insect pest in Croatia. Fragm Phytomed Herbol
23(2):69-76

Malausa JC (1999) Un espoir face aux pullulations de Mercalfa
pruinosa. Introduction en France de Neodryinus typhlocybae,
parasite larvaire de cette << cicadelle >>. Phytoma 512:37-40

Malausa JC, Giuge L, Fauvergue X (2003) Acclimatation et
dispersion en France de Neodryinus typhlocybae (Ashmead)
(Hymenoptera, Dryinidae) introduit pour lutter contre Metcalfa
pruinosa (Say) (Hemiptera, Flatidae). Bull Soc Entomol Fr
108:97-102

Malumphy C, Baker R, Cheek S (1994) Citrus planthopper, Metcalfa
pruinosa. Central Science Laboratory Plant pest notice no. 19

OEPP/EPPO (European and Mediterranean Plant Protection Organi-
zation) (2007) EPPO standards on phytosanitary measures, PM
5/3 (3) decision support scheme for quarantine pests. http://
archives.eppo.org/EPPOStandards/PM5_PRA/PRA_scheme_
2007.doc. Accessed 10 May 2008

@ Springer


http://www.psm.ages.at
http://www.psm.ages.at
http://gpool.lfrz.at/gpoolexport/media/file/biologische_Landwirtschaft_in_Oe_2005.pdf
http://gpool.lfrz.at/gpoolexport/media/file/biologische_Landwirtschaft_in_Oe_2005.pdf
http://www.landnet.at/article/articleview/69095/1/1456/
http://www.bf.uni-lj.si/jbozic/Entomol/Metcalfa/page_01.htm
http://www.europe-aliens.org/
http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-DA-07-001/EN/KS-DA-07-001-EN.PDF
http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-DA-07-001/EN/KS-DA-07-001-EN.PDF
http://www.agricoltura.regione.lombardia.it/admin/rla_Documenti/1-259/Metcalfa.pdf
http://www.agricoltura.regione.lombardia.it/admin/rla_Documenti/1-259/Metcalfa.pdf
http://www.agricoltura.regione.lombardia.it/admin/rla_Documenti/1-259/Metcalfa.pdf
http://www.gruenerbericht.at/cms/index.php
http://www.gruenerbericht.at/cms/index.php
http://archives.eppo.org/EPPOStandards/PM5_PRA/PRA_scheme_2007.doc
http://archives.eppo.org/EPPOStandards/PM5_PRA/PRA_scheme_2007.doc
http://archives.eppo.org/EPPOStandards/PM5_PRA/PRA_scheme_2007.doc

390

J Pest Sci (2010) 83:381-390

OPUL (2007) Sonderrichtlinie des BMLFUW fiir das Osterreichische
Programm zur Forderung einer umweltgerechten, extensiven und
den natiirlichen Lebensraum schiitzenden Landwirtschaft.
http://land.lebensministerium.at/filemanager/download/25948/
SRL_PUL_2007.pdf. Accessed 16 Feb 2009

Orosz A, Dér Z (2004) Beware of the spread of the leafhopper species
Metcalfa pruinosa (Say, 1830). Novenyvedelem 40(3):137-141

Pons X, Lumbierres B, Garcia S, Manetti PL (2002) Metcalfa
pruinosa (Say) (Homoptera: Flatidae), ?una plaga potencial de
plantas ornamentales en espacios verdes urbanos de Cataluna?
Bol San Veg Plagas 28(2):217-222

Recueil des Actes Administratifs de la Préfecture du Lot (2006)
ARRETE n° DDAF/2006/65 du 30 mai 2006 portant sur la lutte
contre Metcalfa Pruinosa et réglementant 1’implantation de Neo-
dryinus Typhlocybae. http://www lot.pref.gouv.fr/APPEL/cont_
publi.php?actio=telecharger&fichier=RECUEIL_DES_ADMINIS
TRATIFS/2006/05_mai_2006.pdf.

Seljak G (1993) Metcalfa pruinosa (Say)—a new potential pest insect
in Slovenia. In: Macek J (ed) Lectures and papers presented at
the 1st Slovenian conference on plant protection. Ljubljana Univ
Biotechnical Fac Agronomy Dept, Ljubljana, Slovenia, pp 215—
220

Service Régional de la Protection des Végétaux Midi-Pyrénées (2002)
Metcalfa pruinosa, la Cicadelle Blanche, code de bonne conduite
en pepiniere pour limiter sa propagation en Midi-Pyrenees. http://
www.srpv-midi-pyrenees.com/_publique/draf_srpv/Lutte_biolog
ique/Fiche_technique/FichePepMPi08_02Metcalfa.pdf

Sivic F (1991) Medeci skrzat ze v Sloveniji. Moj Mali Svet 23(10):
24-25

Souliotis C, Papanikolaou NE, Papachristos D, Fatouros N (2008)
Host plants of the planthopper Metcalfa pruinosa (Say) (Hemip-
tera: Flatidae) and observation on its phenology in Greece.
Hellenic Plant Prot J 1:39—41

Statistic Austria (2008) Haupturlaubsreisen: Die beliebtesten Reisezi-
ele im Ausland 2008. http://www.statistik.at/web_de/statis
tiken/tourismus/reisegewohnheiten/020400.html. Accessed 17
Feb 2009

@ Springer

Stefanelli G, Villani A, Oian B, Mutton P, Pavan F, Girolami V
(1994) Prove di lotta contro Metcalfa pruinosa (Say). L’Inf
Agrar 50(30):57-63

Strauss G (2009) Host range testing of the nearctic beneficial
parasitoid Neodryinus typhlocybae. Biocontrol 54:163—-171

Sutherst RW (2003) Prediction of species geographical ranges.
J Biogeogr 30:805-816

Sutherst RW, Maywald G (1985) A computerised system for
matching climates in ecology. Agr Ecosyst Environ 13:281-299

Sutherst RW, Maywald GF, Bottomley W, Bourne A (2004)
CLIMEX for windows, version 2 user’s guide. CRC for Tropical
Pest Management, Brisbane

Tommasini MG, Mosti M, Dradi D, Girolami V (1998) Lotta
biologica contro Metcalfa pruinosa con Neodryinus typhlocybae:
prime esperienze sull’acclimatazione del parassitoide in Emilia-
Romagna. Inf Fitopatol 48(12):51-54

Tomov R, Trencheva K, Trenchev G, Kenis M (2006) Insects of
exotic origin of Bulgaria: a first analysis Neobiota—from
ecology to conservation 4th European Conference, Vienna
(Austria), 27-29 Sept 2006

Verkehrsclub Osterreich (2007) Osterreicher fahren am liebsten mit
dem Auto auf Urlaub. Ausgabe: 2007-125 vom 21.06.2007.
http://www.vcoe.at. Accessed 18 Feb 2009

Wene GP (1950) The citrus fulgorid. Proc Rio Grande Valley Hort
Inst IV:90-93

Wilson SW, Lucchi A (2000) Aspetti sistematici, corologici, ecolog-
ici. In: Lucchi A (ed) La Metcalfa Negli Ecosistemi Italiani.
Agenzia Regionale per lo Svilluppo e I’Innovazione nel settore
Agricolo-forestale, Firenze, Italy, 163 pp

Zangheri S, Donadini P (1980) Comparsa nel Veneto di un omottero
neartico: Metcalfa pruinosa Say (Homoptera, Flatidae). Redia
63:301-305

Zezlina I, Milevoj L, Girolami V (2001) Wasp Neodryinus typhlo-
cybae Ashmead—successful predator and parasitoid for reducing
the population of flatid planthopper (Metcalfa pruinosa Say) also
in Slovenia. Zb Bioteh Fak Univerz Ljubl (Slovenia) 77(2):
215-225


http://land.lebensministerium.at/filemanager/download/25948/SRL_PUL_2007.pdf
http://land.lebensministerium.at/filemanager/download/25948/SRL_PUL_2007.pdf
http://www.lot.pref.gouv.fr/APPEL/cont_publi.php?actio=telecharger&fichier=RECUEIL_DES_ADMINISTRATIFS/2006/05_mai_2006.pdf
http://www.lot.pref.gouv.fr/APPEL/cont_publi.php?actio=telecharger&fichier=RECUEIL_DES_ADMINISTRATIFS/2006/05_mai_2006.pdf
http://www.lot.pref.gouv.fr/APPEL/cont_publi.php?actio=telecharger&fichier=RECUEIL_DES_ADMINISTRATIFS/2006/05_mai_2006.pdf
http://www.srpv-midi-pyrenees.com/_publique/draf_srpv/Lutte_biologique/Fiche_technique/FichePepMPi08_02Metcalfa.pdf
http://www.srpv-midi-pyrenees.com/_publique/draf_srpv/Lutte_biologique/Fiche_technique/FichePepMPi08_02Metcalfa.pdf
http://www.srpv-midi-pyrenees.com/_publique/draf_srpv/Lutte_biologique/Fiche_technique/FichePepMPi08_02Metcalfa.pdf
http://www.statistik.at/web_de/statistiken/tourismus/reisegewohnheiten/020400.html
http://www.statistik.at/web_de/statistiken/tourismus/reisegewohnheiten/020400.html
http://www.vcoe.at

	Pest risk analysis of Metcalfa pruinosa in Austria
	Abstract
	Introduction
	Materials and methods
	The CLIMEX model
	Present distribution of M. pruinosa
	Parameter fitting
	Growth indices
	Temperature index
	Thermal accumulation
	Diapause index
	Moisture index

	Stress indices
	Cold stress
	Wet stress
	Dry stress
	Heat stress


	Results
	Probability of entry
	Probability of establishment and spread
	Modelled distribution of M. pruinosa in North America
	Modelled potential distribution of M. pruinosa in Austria

	Probability of economic impact

	Discussion
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


