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An evaluation of the information regarding its presence in Sweden

Background

Trogoderma granarium is an insect pest of stored food and feed that is believed to be native to
the Indian subcontinent, where it was first reported as a pest in 1894 (Athanassiou 2019). It has
been recorded as infesting over 100 types of commodities and is currently considered to be one
of the most destructive insect pests of stored food worldwide (Athanassiou 2019). The pest is
subjected to strict phytosanitary legislations in several countries (EPPO 2020, Australian
Government 2020). Interceptions at ports of entry have dramatically increased and the
distribution of 7. granarium has expanded in recent years (Castané et al. 2020, USDA 2020). It
is thus important to determine if this pest is established or not in a particular country since it has
implications both for the national pest risk management and for the trade of grain. This report
provides a review of the available information of the presence of 7. granarium in Sweden and
an assessment of its current establishment status.

The challenge of reliable identification

There seems to be consensus among experts that it is a major challenge to accurately identify 7.
granarium (Everts, 1898) (EPPO code: TROGGA). The species may be confused with e.g. T.
glabrum (Herbst), T. grassmani Beal, T. ornatum (Say), T. parabile Beal, T. simplex Jayne, and
T. sternale (French and Venette 2005). Procedures for morphological identification are provided
by e.g. FAO (2016) and Klishina and Drugova (2017).

Although identification of adults is easier than for the larval stage, misidentification is still
common, so training in preparation, mounting and determination of 7rogoderma specimens is
required and genitalia should always be examined for reliable identification (Day and White
2016, EPPO 2013, FAO 2016). Athanassiou et al. (2019) states that identification requires
taxonomic experts specifically trained for it and that there are very few diagnosticians who have
had this training. Further, Castafi¢ et al. (2020) claims that there is only a limited number of
skilled taxonomists that reliably can identify 7. granarium.
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It has been suggested that morphological identification should be combined with molecular
diagnostic tests (Castaiié et al. 2020) and several molecular diagnostic protocols have been
developed for T. granarium (Byrne et al. 2018, Castaii¢ et al. 2020, Furui et al. 2019, Olson et
al. 2014, Zhang et al. 2017). Further, both immunological identification and identification based
on a visible near infrared hyperspectral imaging technique are under development (Agarwal et
al. 2020, Stuart et al. 1994).

Information relevant for the potential establishment in Sweden

Trogoderma granarium prefers hot and dry climates and most areas in Canada and the northern
half of the United States do not have climates suitable to allow spread of this pest in the natural
environment although the beetle can survive the cold (NAPPO 2019, Wilches et al. 2017).
However, controlled environmental conditions, like those that may be found in food and seed
processing and storage facilities might allow 7. granarium to establish and reproduce
(Athanassiou 2019, French and Venette 2005, EPPO 2013, NAPPO 2019).

Observations in Sweden

= Collection specimens have been recorded from the counties Nirke and Uppland in 1914
and 1943, respectively (Telenius and Shah 2016, Fagerstrom 2020; a notation in
GBIF.org of observations in S6dermanland seems to be due to a misinterpretation of the
location; personal communication C. Fagerstrom, Biological Museum, Lund). Further
information was obtained from the Biological Museum (C. Fagerstrom, personal
communication); the five specimens from Nérke were all collected in the area of
Orebro, most likely from the same location, which for at least one of the specimens is
stated to be a mill. The locality provided for the 14 specimens from Uppland is
Stockholm and most likely refers to the National Swedish Institute for Plant Protection
which was located in Bergshamra at the time. The specific details of the sampling is not
known, but it could be noted that the institute among other things provided diagnostics
of plant pests and was responsible for inspection and import control (Prop. 1974:109).
One specimen is also located at the Museum of Evolution in Uppsala and it was
collected in the area of Orebro (Telenius and Shah 2016). No other information or
specific date of collection was provided, but it was collected before the early 1960°s (H.
Mejlon, Museum of Evolution, Uppsala, personal communication). The following three
publications of presence in Sweden may be based on the same observations as those
described above since no details of which observations the statements were based on
were provided:

o In Catalogus Coleopterorum - Daniae et Fennoscandiae from 1939 T.
granarium was reported as found in the county of Narke (Hellén 1939).

o In Catalogus Coleopterorum Fennoscandiae et Daniae from 1960 T. granarium
was reported as “introduced” in the county of Nérke (Hansen 1960).

o In Catalogus Coleopterorum Sueciae (2020) T. granarium was reported as
found in the counties of Narke and Uppland.
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= Mathlein (1961) states that 7. granarium has appeared only occasionally as a pest in
Sweden. In the 1940’s infestations were found in imported barley and sugar (most likely
as a result of infestations in the storage holds of the ship) and in the 1950’s infestations
were found in imported shipments of grain and oil cakes.

= Mathlein and Tunblad (1971) states that in Sweden, the species has so far been a pest
only on imported fodder, mainly peanut cakes from Africa.

= In 1987, T. granarium was used in pest management experiments of stored grain in
Sweden but no information was provided from where the insects were obtained. It was
only stated that 7. granarium was selected to be included since it was considered to be a
relevant pest for Sweden (Mdrner et al. 1987).

= A Swedish company that deals with pest control in stored products reports that they
have found T. granarium in imported grain lots on 1-2 occasions ca 10 years ago (J.
Grondahl at Rentokil AB, personal communication). The species identification was
done at Lunds University (no information was found regarding which identification
procedure was used). Other Swedish pest control companies, i.e. Insecta AB and
Anticimex, do not report any findings of 7. granarium but the latter company reports
that it is not uncommon that they find adults of 7. angustum (larvae were only identified
as Trogoderma sp. and it is thus uncertain which species they belong to)(J. Alvegran
and T. Persson Vinnersten, respectively, personal communication 2020). Further, a
Danish company that inspect Swedish import and export of grain for e.g. Lantménnen,
Svenska Foder, Swedish Agro, have never found 7. granarium during those inspections
(K.S. Mathiesen at Albers-Hansen Danmark A/S, e-mail correspondence 29 September
2020, with K. Nordin, Swedish Board of Agriculture).

= A total of four observations of 7. granarium has been submitted to SLU Artportalen
(Swedish Species Observation System 2020), which is a database where anyone can
report observations of species made in Sweden. The findings were made between 2010
and 2016 from two apartments (one in Uppsala and one in Visterds). None of the
findings have been validated and the rapporteur included a question mark after the
species name for two of the reports. Other similar databases where anyone can report
observations of species provides no further observations than those described above i.e.
BeetleBase (2020), GBIF (2020) and iNaturalist (2020).

It should be noted that especially for a species like T. granarium old records do not provide
strong support for that it is currently present. There are many examples of where this pest has
become temporarily established but has been eradicated through effective pest management
programs or local populations have naturally become extinct (Hagstrum and Subramanyam
2009, Day and White 2016).
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Previous assessments of presence in Sweden

The climate in Sweden is not suitable for establishment in unheated environments (Banks
1977). Further, Mathlein (1961) states that 7. granarium could scarcely be expected to become
stationary as a storage pest in Sweden, mainly due to the high temperature requirements for
reproduction, i.e. 20-25°C.

The great majority of previous assessments do not include Sweden as part of the distribution of
T. granarium. Several national and international organizations, governments and researches do
not consider 7. granarium to be established in Sweden, i.e. the Swedish Taxonomic Database
(2020), EPPO (2020), CABI (2020), NOBANIS (2020), Australian Government (2020), USDA
(2015), Silfverberg (2004), Paini and Yemshanov (2012). Interestingly, some researchers claim
that there is no data showing that 7. granarium is established anywhere in the EU (Castaiié et al.
2020, Stejskal et al. 2015). There are only two sources that, on the contrary, claim that 7.
granarium is present in Sweden, i.e. Fauna Europaea (2020) and Hagstrum and Subramanyam
(2009) and they provide no information as to which data they base their assessment on.

Conclusion

Most of the observations in Sweden were either very old (e.g. from 1914 and 1943) and with
detailed information missing, or were made on imported goods. The more recent reports (2011-
2016) are not validated and thus the species identity cannot be ensured. The great majority of
previous assessments states that 7. granarium should not be considered to be established in
Sweden.

Our assessment is that the currently available information does not provide support for stating
that Trogoderma granarium is currently established in Sweden. We refer to the FAO (2019)
definition of establishment of a pest, i.e. “Perpetuation, for the foreseeable future, of a pest
within an area after entry”.

Acknowledgement

We would like to thank Thomas Persson Vinnersten (Anticimex), Henrik Wallin (Saiglobal), ,
Anders Telenius (Naturhistoriska museet, Stockholm), Hans Mejlon (Museum of Evolution,
Uppsala), Kasper S. Mathiesen (Albers-Hansen Danmark A/S), Jonas Grondahl and Anders
Tapper (Rentokil AB), Jonas Alvegran (Insecta AB), Nils Jonsson (RISE Research Institutes of
Sweden), Christoffer Fagerstrom, Mikael Sorensson, Andreas Nord, Lars Lundqvist and
Christer Hansson (Lunds University), Hikan Ljungberg, Mats Jonsell, Ake Lindelow, Mikael
Molander and Martin Schroeder (SLU).

4/8



Khapra beetle (Trogoderma granarium)

Authors

This report was prepared by SLU Risk Assessment of Plant Pests at the Swedish University of
Agricultural Sciences:

Niklas Bjorklund, Dept. of Ecology, Swedish University of Agricultural Sciences, P.O. Box
7044, SE-750 07 Uppsala, Sweden. Visiting address: Ullsvag 16, E-mail:
Niklas.Bjorklund@slu.se

Johanna Boberg, Dept. of Forest Mycology and Plant Pathology, Swedish University of
Agricultural Sciences, PO Box 7026, SE-750 07 Uppsala, Sweden. Visiting address: Almas allé
5, E-mail: Johanna.Boberg@slu.se

References

Agarwal, M., Al-Shuwaili, T., Nugaliyadde, A., Wang, P., Wong, K. W., & Ren, Y. (2020).
Identification and diagnosis of whole body and fragments of Trogoderma granarium and
Trogoderma variabile using visible near infrared hyperspectral imaging technique coupled with
deep learning. Computers and Electronics in Agriculture, 173, 105438.

Athanassiou, C. G., Phillips, T. W., & Wakil, W. (2019). Biology and control of the khapra
beetle, Trogoderma granarium, a major quarantine threat to global food security. Annual review
of entomology, 64, 131-148.

Australian Government (2020) Australian Government, Department of Agriculture and Water
Resources, Khapra beetle countries. Last reviewed: 31 August 2020 LINK Accessed 2020-09-
30.

Banks, H. J. (1977). Distribution and establishment of Trogoderma granarium Everts
(Coleoptera: Dermestidae): climatic and other influences. Journal of Stored Products Research,
13(4), 183-202.

BeetleBase (2020). Nordic Coleoptera Group, BeetleBase, LINK Accessed 2020-10-01.

Byrne, O., Hair, S., Guthrie, N., Farmer, K., Szito, A., & Emery, R. N. (2018). Khapra beetle
diagnostics. Julius-Kiihn-Archiv, (463), 252-260.

CABI (2020) Trogoderma granarium (khapra beetle) Data sheet, Last modified 22 November
2019, LINK Accessed 2020-10-01

Castaii¢, C., Agusti, N., del Estal, P., & Riudavets, J. (2020). Survey of Trogoderma spp. in
Spanish mills and warehouses. Journal of Stored Products Research, 88, 101661.

Catalogus Coleopterorum Sueciae (2020) Provinskatalog, Artportalen, SLU Artdatabanken.
Available from https://www.artportalen.se/Occurrence/TaxonOccurrence/16/1002968 Accessed
2020-09-28

5/8


mailto:Niklas.Bjorklund@slu.se
mailto:Johanna.Boberg@slu.se
https://www.agriculture.gov.au/import/arrival/pests/khapra_beetle
http://beetlebase.com/main.asp
https://www.cabi.org/isc/datasheet/55010
https://www.artportalen.se/Occurrence/TaxonOccurrence/16/1002968
https://www.artportalen.se/Occurrence/TaxonOccurrence/16/1002968
mailto:Johanna.Boberg@slu.se
mailto:Niklas.Bjorklund@slu.se

Khapra beetle (Trogoderma granarium)

Day, C., & White, B. (2016). Khapra beetle, Trogoderma granarium interceptions and
eradications in Australia and around the world (No. 1784-2016-141903). LINK Accessed
2020-10-01.

Dyntaxa (2020) Swedish Taxonomic Database. Visited at
https://www.dyntaxa.se/Taxon/Info/105261 on 2020-10-01.

EPPO (2013). PM 7/13 (2) Trogoderma granarium. EPPO Bull. 43:431-48.

EPPO (2020) EPPO Global Database, Trogoderma granarium EPPO code: TROGGA, LINK
Accessed 2020-09-30.

Féagerstrom C (2020). Lund Museum of Zoology - Insect collections (MZLU). Version 367.686.
Lund Museum of Zoology. Occurrence dataset https://doi.org/10.15468/dahk2a accessed via
GBIF.org on 2020-09-29.

FAO (2016) International Plant Protection Convention (IPPC), DP 3: Trogoderma granarium
Everts. ISPM 27, Annex 3. Diagnostic protocols for regulated pests LINK

FAO (2019) Food and Agriculture Organization of the United Nations (FAO). 2019.
Explanatory document on ISPM 5 (Glossary of Phytosanitary Terms). Published by the

Secretariat of the International Plant Protection Convention (IPPC). Rome, Italy. 55 pages.
Licence: CC BY-NCSA 3.0 IGO. LINK Accessed 2020-10-01.

Fauna Europaea (2020) Experts; C. Pasqual, B. J. van Vondel, P. Audisio, R. D. Zhantiev LINK
Accessed 2020-10-01.

French, S. and R.C. Venette. 2005. Mini Risk Assessment, Khapra Beetle, Trogoderma
granarium (Everts) (Coleoptera: Dermestidae). USDA—APHIS-PPQ- Cooperative Agriculture
Pest Survey—Pest Risk Assessment (PRA); 22 pages.

Furui, S., Miyanoshita, A., Imamura, T., Minegishi, Y., & Kokutani, R. (2019). Qualitative real-
time PCR identification of the khapra beetle, Trogoderma granarium (Coleoptera:
Dermestidae). Applied entomology and zoology, 54(1), 101-107.

GBIF (2020) Global Biodiversity Information Facility, Trogoderma granarium Everts, 1898,
GBIF Secretariat (2019). LINK Accessed 2020-10-01.

Hagstrum, D. W., & Subramanyam, B. (2009). Stored-product insect resource. AACC
International. Inc., USA4, 518.

Hansen, V. (1960). Catalogus Coleopterorum Fennoscandiae et Daniae. Entomologiska
Séllskapet.

Hellén, W. (1939). Auctoribus: Hansen, V. Hellén W., Jansson, A. Munster, T.H. and Strand,
A., Catalogus Coleopterorum - Daniae et Fennoscandiae, Helsingforsiae.

iNaturalist (2020). Khaprabagge (Trogoderma granarium) LINK Accessed 2020-10-01.

6/8


https://ageconsearch.umn.edu/record/246086/files/SARE%20WP1609_Day%20and%20White.pdf
https://www.dyntaxa.se/Taxon/Info/105261%20on%202020-10-01
https://gd.eppo.int/taxon/TROGGA/distribution/SE
http://www.fao.org/publications/card/en/c/d5571e1a-0fae-55ab-98f9-d5d3774cb146/
https://www.ippc.int/static/media/files/publication/en/2019/03/ISPM5_AnnotatedGlossary_2019_Final.pdf
https://fauna-eu.org/cdm_dataportal/taxon/62f314b1-c330-4b60-b7c7-ff23afd5394a
https://www.gbif.org/species/1095979?occurrenceDatasetOffset=20
https://www.inaturalist.org/taxa/209160-Trogoderma-granarium
https://GBIF.org
https://doi.org/10.15468/dahk2a

Khapra beetle (Trogoderma granarium)

Klishina, I. S., & Drugova, E. V. (2017). Identification of Trogoderma and Reesa Skin Beetles’
Genera (Coleoptera: Dermestidae), Stored Products and Seeds Pests. Kapanmun pacmenuii.
Hayka u npakxmuxa, (1), 36-40.

Mathlein, R. (1961). Studies on some major storage pests in Sweden with special reference to
their cold resistance= Studier over viktigare forradsskadedjur i Sverige med avseende framst pa
motstandskraften mot 1ag temperatur. Statens Véxtskyddsanstalt meddelande, vol 12, p. 1-50.

Mathlein, R. (1971). Mechanical cleaning of infested grain as a control method against some
insect pests. Meddelanden, Statens Vixtskyddsanstalt, 15(143), 205-227.

Mathlein, R., & Tunblad, B. (1971). Skadedjur och snyltgdster i hus, hem och forrdd.
Stockholm :Lts forlag.

Morner, J., Hyvonen, A., & Simonsson, M. (1987). Forsok med koldioxid mot forradsskadedjur.
Vixtskyddsnotiser, 51, 87-92. LINK

NAPPO (2019) Discussion Document - North American approach to prevent entry,
establishment and spread of khapra beetle (7rogoderma granarium Everts, 1899; Coleoptera:
Dermestidae) in the NAPPO region, DD10 LINK Accessed 2020-09-28

NOBANIS (2020) The European Network on Invasive Alien Species (NOBANIS), Trogoderma
granarium in Sweden LINK Accessed 2020-09-29

Olson, R. L., Farris, R. E., Barr, N. B., & Cognato, A. 1. (2014). Molecular identification of
Trogoderma granarium (Coleoptera: Dermestidae) using the 16s gene. Journal of pest science,
87(4), 701-710.

Paini, D. R., & Yemshanov, D. (2012). Modelling the arrival of invasive organisms via the
international marine shipping network: a Khapra beetle study. PloS one, 7(9), e44589.

Prop. 1974:109. Kungl. Maj:ts proposition om den framtida organisationen av vaxt-
skyddsverksamheten; given den 8 mars 1974. http://data.riksdagen.se/dokument/FX03109
Accessed 2020-10-06

Silfverberg, H. (2004). Enumeratio nova Coleopterorum Fennoscandiae, Daniae et Baltiae.
Sahlbergia, 9(1), 1-111. LINK

Stejskal, V., Hubert, J., Aulicky, R., & Kucerova, Z. (2015). Overview of present and past and
pest-associated risks in stored food and feed products: European perspective. Journal of Stored
Products Research, 64, 122-132.

Stuart, M. K., Barak, A. V., & Burkholder, W. E. (1994). Immunological identification of
Trogoderma granarium everts (Coleoptera: Dermestidae). Journal of Stored Products Research,
30(1), 9-16.

Swedish Species Observation System (2020) SLU Artdatabanken, Trogoderma granarium,
LINK Accessed 2020-10-01.

7/8


https://www.slu.se/globalassets/ew/org/inst/ekol/vaxtskyddsnotiser/vaxtskyddsnotiser-arkiv/1987_51_3.pdf
https://nappo.org/english/products/Discussion-Decision-and-Position-Documents
https://www.nobanis.org/national-species-info/?taxaid=419&countryID=SE
http://data.riksdagen.se/dokument/FX03109
https://www.zin.ru/animalia/coleoptera/pdf/silfverberg2004.pdf
https://www.artportalen.se/ViewSighting/SearchSighting

Khapra beetle (Trogoderma granarium)

Telenius A, Shah M (2016). Zoology (Museum of Evolution - Uppsala). GBIF-Sweden.
Occurrence dataset https://doi.org/10.15468/1rofux accessed via GBIF.org on 2020-10-01.
https://www.gbif.org/occurrence/1143951937

USDA (2015) United States Department of Agriculture, Countries Infested with Khapra Beetle
LINK Accessed 2020-10-01

USDA (2020) United States Department of Agriculture, Animal and Plant Health Inspection
Service, Khapra Beetle. LINK Accessed 2020-09-29

Wilches, D. M., Laird, R. A., Floate, K. D., & Fields, P. G. (2017). Effects of acclimation and
diapause on the cold tolerance of Trogoderma granarium. Entomologia Experimentalis et
Applicata, 165(2-3), 169-178.

Zhang,, X., Li, J., Luo, M., Li, Y., Wang, C., Zhang, X., & Quarantine, B. (2017). Study on
molecular detection technology of Trogoderma granarium based on 16S rDNA. Journal of
Biosafety, (1), 15.

8/8


https://www.aphis.usda.gov/import_export/plants/manuals/ports/downloads/KB_Countries.pdf
https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-disease-programs/pests-and-diseases/SA_Insects/Khapra+Beetle
https://www.gbif.org/occurrence/1143951937
https://GBIF.org
https://doi.org/10.15468/1rofux

	Khapra beetle (Trogoderma granarium) An evaluation of the information regarding its presence in Sweden
	Background
	The challenge of reliable identification
	Information relevant for the potential establishment in Sweden
	Observations in Sweden
	Previous assessments of presence in Sweden
	Conclusion
	Acknowledgement
	Authors
	References





Tillgänglighetsrapport





		Filnamn: 

		Senaste Khapra beetle - Trogoderma granarium_21 Oct 2020.pdf









		Rapporten har skapats av: 

		



		Organisation: 

		







[Ange personlig information och organisationsinformation i dialogrutan Inställningar > Identitet.]



Sammanfattning



Kontrollfunktionen hittade inga problem i det här dokumentet.





		Kräver manuell kontroll: 0



		Manuellt godkänd: 1



		Manuellt underkänd: 0



		Överhoppat: 4



		Godkänt: 27



		Underkänt: 0







Detaljerad rapport





		Dokument





		Regelnamn		Status		Beskrivning



		Behörighetsflagga för tillgänglighet		Godkänt		Behörighetsflagga för tillgänglighet måste anges



		PDF-fil med bara bilder		Godkänt		Dokumentet är ingen PDF-fil med bara bilder



		Taggad PDF		Godkänt		Dokumentet är en taggad PDF



		Logisk läsordning		Manuellt godkänd		Dokumentstrukturen har en logisk läsordning



		Primärt språk		Godkänt		Textspråk är angivet



		Titel		Godkänt		Dokumenttiteln visas i namnlisten



		Bokmärken		Godkänt		Bokmärken finns i stora dokument



		Färgkontrast		Överhoppat		Dokumentet har korrekt färgkontrast



		Sidinnehåll





		Regelnamn		Status		Beskrivning



		Taggat innehåll		Godkänt		Allt sidinnehåll är taggat



		Taggade anteckningar		Överhoppat		Alla anteckningar är taggade



		Tabbordning		Godkänt		Tabbordningen stämmer överens med strukturordningen



		Teckenkodning		Godkänt		Tillförlitlig teckenkodning erbjuds



		Taggad multimedia		Godkänt		Alla multimedieobjekt är taggade



		Skärmflimmer		Godkänt		Sidan kommer inte att orsaka skärmflimmer



		Skript		Godkänt		Inga otillgängliga skript



		Tidsbestämda svar		Godkänt		Sidan kräver inga tidsbestämda svar



		Navigeringslänkar		Godkänt		Navigeringslänkarna är inte repetitiva



		Formulär





		Regelnamn		Status		Beskrivning



		Taggade formulärfält		Godkänt		Alla formulärfält är taggade



		Fältbeskrivningar		Godkänt		Alla formulärfält har beskrivningar



		Alternativ text





		Regelnamn		Status		Beskrivning



		Alternativ text för figurer		Godkänt		Figurer måste ha alternativ text



		Inkapslad alternativ text		Godkänt		Alternativ text som aldrig kommer att läsas.



		Kopplat till innehåll		Godkänt		Alternativ text måste vara kopplad till något innehåll



		Döljer anteckning		Godkänt		Den alternativa texten bör inte dölja anteckningen



		Alternativ text för andra element		Godkänt		Andra element som kräver alternativ text



		Tabeller





		Regelnamn		Status		Beskrivning



		Rader		Godkänt		TR måste vara underordnad Table, THead, TBody eller TFoot



		TH och TD		Godkänt		TH och TD måste vara underordnade TR



		Rubriker		Överhoppat		Tabeller bör ha rubriker



		Regelbundenhet		Godkänt		Tabeller måste innehålla samma antal kolumner i varje rad och samma antal rader i varje kolumn



		Sammanfattning		Överhoppat		Tabeller måste ha en sammanfattning



		Listor





		Regelnamn		Status		Beskrivning



		Listpunkter		Godkänt		LI måste vara underordnad L



		Lbl och LBody		Godkänt		Lbl och LBody måste vara underordnade LI



		Rubriker





		Regelnamn		Status		Beskrivning



		Relevant kapsling		Godkänt		Relevant kapsling










Till början


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 1200

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /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 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 1200

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /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 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /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 <>

    /DEU <>

    /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 <>

    /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.)

    /SVE <>

  >>

  /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 [1200 1200]

  /PageSize [595.276 841.890]

>> setpagedevice





