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Abstract The importation and sale of ornamental

pond and aquarium plants is the most important

pathway for the introduction of potential aquatic

weeds into and subsequent spread of these within a

country. Most current aquatic weeds were at one time

deliberately imported for ornamental use. This article

discusses a weed risk assessment approach to eval-

uating new potential weeds. It assesses the potential

invasiveness of an aquatic plant based on its habitat

versatility, competitive ability, reproductive output

and dispersal mechanisms, range of potential impacts,

potential distribution and resistance to management

activities. The Aquatic Weed Risk Assessment Model

(AWRAM) has been used to evaluate potential

aquatic weeds in New Zealand, Australia and the

USA. A similar approach could be used to guide

the management of aquatic weeds in Europe. Banning

the importation of highly ranked species effectively

keeps biosecurity risks off-shore. Assessment of

aquatic plant trade patterns, especially volumes of

high-risk species, along with knowledge of current

and potential distribution of those species and ease of

management, are all factors to be considered when

evaluating candidate plants for prevention of sale and

distribution. This is a highly effective way of

restricting both long-distance dispersal and density

of propagules. A cooperative approach involving

researchers, policy and trade representatives has been

an effective way to achieve regulation of this risk

pathway. European initiatives to prevent the distri-

bution of potential aquatic weeds include the prep-

aration of lists of known invasive aquatic species by

the European and Mediterranean Plant Protection

Organization (EPPO), with recommendations to

member countries to consider measures to prevent

their spread (e.g. banning importation of, banning

sale and distribution of, and undertaking control

programmes against those species). Belgian initia-

tives include an upcoming Royal Decree concerning

the importation, exportation and possession of non-

native invasive species, development of codes of

conduct with the horticultural sector and prohibiting

the sale, purchase and intentional release of these

species in the wild. This article reviews these

approaches and discusses other species of concern.
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The ornamental aquatic plant trade

The ornamental pond and aquarium trade of plants is

a major pathway for the distribution of aquatic plants

globally. For example, over 400 species of freshwater

aquatic plants have been legally traded in Australia

over the last 30 years (Petroeschevsky & Champion,

2008). In Europe the Danish company Tropica

produces over 2,000,000 plants for sale each year.

Brunel (2009) obtained data for 10 EPPO countries

that import aquatic plants and found the biggest

importing countries were the Netherlands, France, the

Czech Republic and Germany. Plants were mostly

imported from South East Asia, including Singapore,

Indonesia, Thailand and Malaysia, with other specific

plants imported from their country of origin (e.g.

Aponogeton spp. from Madagascar). In total 206

species were imported that are not known to be

naturalised in Europe, with a further 41 species

already established in the wild within Europe. Brunel

(2009) estimated an annual importation of over

7,000,000 plants, with nearly 2,000,000 of these

being one species, Egeria densa Planch. Other

imported species [50,000 plants include (in decreas-

ing order of magnitude) Cabomba caroliniana

A. Gray, Hygrophila polysperma (Roxb.) T. Ander-

son, Vallisneria spiralis L., Echinodorus bleheri

Rataj, V. americana Michx., Najas marina L. and

H. difformis (L. f.) Blume. Additionally, a large range

of aquatic plants are cultivated in Europe, including

Eichhornia crassipes (Mart.) Solms, Myriophyllum

aquaticum (Vell.) Verdc. and Houttuynia cordata

Thunb. (Moerings, 2009).

Pathways for aquatic weed distribution

Of the species mentioned in the previous section, all

except E. bleheri and Madagascar Aponogeton spp.

are regarded as weedy and have naturalised outside of

their indigenous range. V. spiralis and N. marina are

indigenous to Europe, although V. spiralis is also

naturalised in some European countries (Flora Euro-

paea online, 2009). Several of those species are

naturalised in Europe, with E. densa and M. aquat-

icum being widespread, whereas C. caroliniana is

restricted to several northern countries and E. crass-

ipes to southern Europe. The remaining species are

naturalised elsewhere (Champion & Clayton, 2001).

The contribution of the aquatic plants trade to the

introduction and spread of aquatic weeds is signifi-

cant. An estimated 75% of naturalised aquatic species

in New Zealand were imported through the trade

(Champion & Clayton, 2000), with similar figures for

New England (Les & Mehrhoff, 1999) and Australia

(Petroeschevsky & Champion, 2008). Only 3 of the

30 aquatic species managed under legislation in New

Zealand were not imported through the trade (Cham-

pion & Clayton, 2000). Other pathways of entry

include deliberate introduction for medicinal or

culinary purposes (e.g. Acorus calamus L. and

Ipomoea aquatica Forsk., respectively) and contam-

ination of other ornamental plants (e.g. Nymphoides

peltata (S. Gmel.) Kuntze introduced into New

Zealand as a contaminant of water lily (Nymphaea

cultivars) rhizomes) (Champion & Clayton, 2000).

Additional risks arise from the aquatic plants trade

because, unlike other ornamental plant industries, a

significant amount of aquatic plant material is col-

lected from the wild (Petroeschevsky & Champion,

2008). Maki & Galatowitsch (2004) ordered plants

from around the USA and found 93% of 40 orders

contained contaminant additional plants, animals,

fungi, or algae. Ten percent of the orders included

other plants classified as alien invasive species.

Similarly Brunel (2009) found illegitimate names,

spelling mistakes and mislabelling of imported plants

in her study.

The aquatic weed risk assessment model

(AWRAM)

Champion & Clayton (2000) developed a weed risk

assessment model specifically for aquatic plants

(AWRAM). This model scores characters such as

habitat versatility, competitive ability, reproductive

output, dispersal mechanisms, range of potential

impacts, potential distribution and resistance to

management activities. The resulting score can be

used to allow comparison of the weed potential of

that plant with others and, from this comparison,

determine if the species requires management action.

The theoretical maximum score is 100, although the

highest scoring species to date is Phragmites aus-

tralis (Cav.) Trin. ex Steud. This is an alien invasive

species in New Zealand that scored 75 on the

AWRAM scale. This model has been used in New
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Zealand, Australia and Indiana (USA) as part of a

decision support system for managing the importation

and/or sale of aquatic plants (Champion et al., 2007;

Petroeschevsky & Champion, 2008). Species scoring

[50 are managed either by banning sale or by

statutory control, with the top ranked 5 species

targeted for eradication in central government funded

programmes. A total of 36 species are either banned

from entry or sale in New Zealand (Ministry of

Agriculture and Forestry Biosecurity New Zealand,

2009). Petroeschevsky & Champion (2008) recom-

mended that 25 aquatic plants be banned from the

aquarium/pond plant trade in Australia, with a

further 21 species requiring further evaluation. In

both New Zealand and Australia, representatives

from the ornamental nursery trade have been

involved in the decision-making process for banning

those species.

Preventing sale and distribution of high-risk

aquatic plants

AWRAM can be used to predict the weed potential of

an aquatic plant species, but management by stopping

the legal distribution of the highly ranked potential

weed species is not always appropriate. If a plant was

already abundant and widely distributed in cultivation

(or widely naturalised) throughout a country, then

prevention of further spread by banning sale and

distribution would achieve little in the management of

the species. Likewise, if a plant has little or no appeal

as an ornamental plant and is not widely grown as

such, then its inclusion on any banned list would

provide little management value. The volume of trade

(or importation) of a species is a good indicator of the

propagule pressure and introduction effort likely to

result (Reaser et al., 2008; Simberloff, 2009).

The lower the incidence of a potential weed species

within a country, the greater the potential gain from

prevention of further spread (stopping sale, distribution

and propagation) and active control. Perhaps the

greatest effectiveness would be preventing the distri-

bution of species that had yet to naturalise or were only

known from a few naturalised sites. Distribution of

plants through deliberate spread increases the potential

for long-distance dispersal of founding populations.

Thus, there are still benefits in preventing sale,

distribution and propagation provided that that taxon

is not fully dispersed within its potential naturalised

range.

Control or eradication of alien invasive aquatic

plants is dependent on several factors including ease

of detection, ease of access to the plant, available

control/eradication techniques and acceptability of

control methods to the general public. The more

difficult control of established populations of a plant

is, the higher the priority to stop a species establish-

ing and, therefore, inclusion on a banned list would

be beneficial. However, once widely established, this

benefit would significantly decrease.

What species to manage in Europe?

EPPO list the following aquatic plants for member

countries to consider measures to prevent their spread

(Table 1).

Based on the AWRAM scores, all but P. stratiotes

score [50. The latter species is more tropical in

distribution than other free-floating species such as

E. crassipes and S. molesta, with an invasive range

throughout the tropics and including the Canary

Islands in Europe. It is unlikely to be weedy in

mainland Europe under current climatic conditions.

To date, only Belgium appears to be progressing

with management initiatives from EPPO recommen-

dations. These include an upcoming Royal Decree

concerning the importation, exportation and posses-

sion of non-native invasive species, development of

codes of conduct with the horticultural sector and

prohibiting the sale, purchase and intentional release

of these species in the wild. Aquatic weed species

included on the Belgian black, watch and alert lists are

C. helmsii, E. densa, Elodea spp., H. ranunculoides,

L. major, L. grandiflora, L. peploides, M. aquaticum,

M. heterophyllum, A. filiculoides, Lemna minuta

Kunth., C. caroliniana and H. verticillata (E. Bran-

quart, Belgian Biodiversity Platform/Centre de

Recherche de la Nature, des Forêts et du Bois

(CRNFB), unpublished data). The list will be used

to derive legislation tools and codes of conduct with

the horticultural sector. The preparation of codes of

conduct will start in early 2010 with sector represen-

tatives but preliminary contacts have already been

made with some plant producers.
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Other aquatic plant species of concern that are

commonly traded internationally, based on New

Zealand and Australian weed risk assessment exer-

cises, include Gymnocoronis spilanthoides (D. Don ex

Hook. & Arn.) DC., Limnobium spp., Heteranthera

reniformis Ruiz & Pav., Sagittaria platyphylla (Eng-

elm.) J.G. Sm., S. latifolia Willd., S. montevidensis

Cham. & Schltdl., V. americana, Nymphaea mexicana

Zucc., Nymphoides geminata (R. Br.) Kuntze and

Hydrocleys nymphoides (Humb. & Bonpl. ex Willd.)

Buchenau (Champion & Clayton, 2000; Petroeschev-

sky & Champion, 2008).

The current focus of aquatic weed management in

Europe is on species that are already naturalised

there. A more proactive approach would be:

• To identify species that have a weed history in other

countries with similar climates (e.g. Randall, 2002).

• Survey aquatic plants traded in Europe, identify-

ing those with a weed history elsewhere and, if

possible, ascertain the volumes of each species

distributed.

• Undertake a weed risk assessment of the potential

invasive species.

This approach would potentially allow manage-

ment of aquatic weeds before they have naturalised.
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Table 1 Aquatic alien

invasive plants listed by the

European and

Mediterranean Plant

Protection Organization

(EPPO, 2009)

EPPO list these as

quarantine A2, alert list or

other priority species. Their

naturalised distribution in

European countries and

aquatic weed risk

assessment (AWRAM)

score, based on New

Zealand criteria, are also

presented

Species/EPPO Classification Naturalised distribution in Europe AWRAM

score

Quarantine pest A2

Crassula helmsii (Kirk) Cockayne Belgium, Denmark, France, Germany,

Netherlands, United Kingdom

51

Eichhornia crassipes (Mart.) Solms Portugal and Spain, transient in United

Kingdom, Belgium, the Netherlands,

probably in France

67

Hydrocotyle ranunculoides L.f. Belgium, France, Italy, the Netherlands,

Portugal, Spain, United Kingdom

63

Alert pest

Alternanthera philoxeroides (Mart.)

Griseb.

France, Italy 63

Hydrilla verticillata (L.f.) Royle Ireland, Latvia, Lithuania, Poland, Russia 74

Myriophyllum heterophyllum Michx. Austria, Germany, Spain 68

Pistia stratiotes L. Canary Islands 42

Salvinia molesta D. S. Mitchell Italy, Portugal 57

Other priority species

Azolla filiculoides Lam. Widespread 54

Cabomba caroliniana A. Gray Belgium, Hungary, the Netherlands, United

Kingdom

51

Egeria densa Planch. Widespread 64

Elodea nuttallii (Planch.) H. St. John Widespread 50

Lagarosiphon major (Ridley) Moss Austria, France, Germany, Italy, Portugal,

Spain, Switzerland, Ireland, United

Kingdom

60

Ludwigia peploides (Kunth) P.H.

Raven & L. grandiflora (Michx.)

Greuter & Burdet

Belgium, Italy, France, the Netherlands,

Spain, Switzerland, United Kingdom,

Ireland

52

Myriophyllum aquaticum (Vell.)

Verdc.

Widespread 56
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erranéenne pour la Protection des Plantes/European and

Mediterranean Plant Protection Organization Bulletin 39:

201–213.

Champion, P. D. & J. S. Clayton, 2000. Border Control for

Potential Aquatic Weeds. Stage 1 Weed Risk Model.

Science for Conservation 141. Department of Conserva-

tion, Wellington. [cited 2009 September 11] [available

on internet at http://www.doc.govt.nz/upload/documents/

science-and-technical/sfc141.pdf].

Champion, P. D. & J. S. Clayton, 2001. Border Control for

Potential Aquatic Weeds. Stage 2 Weed risk assessment.

Science for Conservation 185. Department of Conserva-

tion, Wellington. [cited 2009 September 11] [available

on internet at http://www.doc.govt.nz/upload/documents/

science-and-technical/sfc185.pdf].

Champion, P. D., D. E. Hofstra & J. S. Clayton, 2007. Border

Control for Potential Aquatic Weeds. Stage 3 Weed risk

management. Science for Conservation 271. Department

of Conservation, Wellington. [cited 2009 September 11]

[available on internet at http://www.doc.govt.nz/upload/

documents/science-and-technical/sfc271.pdf].

European and Mediterranean Plant Protection Organization

(EPPO) 2009 Invasive alien plants – EPPO Lists and

documentation. [cited 2009 September 11] [available

on internet at http://www.eppo.org/QUARANTINE/ias_

plants.htm].

Flora Europaea online 2009 [cited 2009 September 11]

[available on internet at http://rbg-web2.rbge.org.uk/FE/

fe.html].

Les, D. H. & L. J. Mehrhoff, 1999. Introduction of nonindig-

enous aquatic vascular plants in southern New England: a

historical perspective. Biological Invasions 1: 281–300.

Maki, K. & S. Galatowitsch, 2004. Movement of invasive

aquatic plants into Minnesota (USA) through horticultural

trade. Biological Conservation 118: 389–396.

Ministry of Agriculture and Forestry Biosecurity New Zealand

2009 Unwanted Organism Register. [cited 2009 Septem-

ber 11] [available on internet at http://www.biosecurity.

govt.nz/pests/registers/uor].

Moerings, R. 2009 Water Plants Catalogue. [cited 2009 Sep-

tember 11] [available on internet at http://www.moerings.

nl/pagesuk/index.php?lang=en].

Petroeschevsky A., & P. D. Champion, 2008. Preventing fur-

ther introduction and spread of aquatic weeds through the

ornamental plant trade. 16th Australian Weed Conference,

Cairns. 200-302.

Randall, R. P., 2002. A Global Compendium of Weeds. R.G. &

F.J. Richardson, Merredith, Victoria, Australia: 905.

Reaser, L., A. Meyerson & B. Von Holle, 2008. Saving camels

from straws: how propagule pressure-based prevention

policies can reduce the risk of biological invasion. Bio-

logical Invasions 10: 1085–1098.

Simberloff, D., 2009. The role of propagule pressure in bio-

logical invasions. Annual Review of Ecology, Evolution,

and Systematics 40: 81–102.

Author Biographies

Paul Champion is a Prin-

cipal Scientist at the

National Institute of Water

and Atmospheric Research

(NIWA) in Hamilton, New

Zealand, where he has been

a part of the aquatic plant

management research team

since 1988, with over

25 years’ experience in the

field of plant ecology. His

current research mostly

concerns proactive manage-

ment strategies for aquatic

weeds including evaluating

and managing introduction pathways both internationally and

internally, working in conjunction with government policy and

management agencies. Other research includes optimising

surveillance programmes and incursion response to new inva-

sions. He is a graduate of the University of Leicester, UK (B.Sc.

Hons.) and University of Waikato, New Zealand (M.Sc.).

John Clayton is a Principal

Scientist and group leader of

the aquatic plant management

research team at NIWA. He

has nearly 40 years’ experi-

ence researching lake ecology

and has been instrumental in

raising the awareness of the

threats posed by aquatic

weeds in New Zealand, and

also the development of tools

and strategies for their man-

agement, especially the use of

aquatic herbicides. He has

also developed a tool utilising

submerged plants as ecological indicators of lake condition. He is

an internationally recognised expert in the field of aquatic weed

ecology and management, working collaboratively with

researchers in the USA and Europe and has served on the Editorial

Board of Aquatic Botany for 28 years. He is a graduate of Auckland

University, New Zealand with a Ph.D. in Botany.

Hydrobiologia (2010) 656:167–172 171

123

http://www.doc.govt.nz/upload/documents/science-and-technical/sfc141.pdf
http://www.doc.govt.nz/upload/documents/science-and-technical/sfc141.pdf
http://www.doc.govt.nz/upload/documents/science-and-technical/sfc185.pdf
http://www.doc.govt.nz/upload/documents/science-and-technical/sfc185.pdf
http://www.doc.govt.nz/upload/documents/science-and-technical/sfc271.pdf
http://www.doc.govt.nz/upload/documents/science-and-technical/sfc271.pdf
http://www.eppo.org/QUARANTINE/ias_plants.htm
http://www.eppo.org/QUARANTINE/ias_plants.htm
http://rbg-web2.rbge.org.uk/FE/fe.html
http://rbg-web2.rbge.org.uk/FE/fe.html
http://www.biosecurity.govt.nz/pests/registers/uor
http://www.biosecurity.govt.nz/pests/registers/uor
http://www.moerings.nl/pagesuk/index.php?lang=en
http://www.moerings.nl/pagesuk/index.php?lang=en


Deborah Hofstra is a

research scientist (aquatic

plant ecology) in the aquatic

plant management research

team at NIWA. Her research

includes competitive inter-

actions, growth strategies

and response of invasive

alien weeds to various

environmental parameters

(e.g. temperature and water

flow) in relation to invasion

potential. She is also carry-

ing out research into non-

chemical control techniques

and genetic characterisation of aquatic plant species. She is a

graduate of Waikato University, New Zealand with a Ph.D. in

Botany.

172 Hydrobiologia (2010) 656:167–172

123


	Nipping aquatic plant invasions in the bud: weed risk assessment and the trade
	Abstract
	The ornamental aquatic plant trade
	Pathways for aquatic weed distribution
	The aquatic weed risk assessment model (AWRAM)
	Preventing sale and distribution of high-risk aquatic plants
	What species to manage in Europe?
	Acknowledgments
	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


