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DIANTHUS CAMPESTRIS (CARYOPHYLLACEAE), 
A SPECIES NEW TO POLAND

PAWEŁ PAWLIKOWSKI

Abstract. Dianthus campestris M. Bieb. is a species new to the fl ora of Poland. This southeastern European plant is restricted 
to the steppe and forest-steppe zones. In 2005 it was found near Sejny in the northeastern Poland. The species grows in semi-
natural, dry-mesic grasslands and its population is numerous. The origin of the population, the status of the species in the fl ora 
of Poland, and the identity of subspecies are uncertain.
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INTRODUCTION

Dianthus campestris M. Bieb. is a species that was 
included in the fi rst comprehensive Polish fl ora 
(Kulczyński 1921). After World War II the borders 
of Poland were moved westwards, far from the 
species range. Since then this southeastern species 
has been excluded from the Polish fl ora. In October 
2005, D. campestris was found in the vicinity of 
Berżniki village near Sejny, in northeastern Poland 
(Fig. 1).

TAXONOMICAL REMARKS

Dianthus campestris M. Bieb. belongs to the sub-
genus Dianthus L. (= Caryophyllum Ser. in DC.). It 
is a perennial with numerous stems 20–60 cm high. 
The fl owers are pink or purplish above, greenish-
yellow beneath, ca 20 mm in diameter, solitary 
or in pairs, terminating all the branches (Fig. 2). 
The calyx is glabrous and usually at least 15 mm 
long. Epicalyx scales (4–6) are about 1/3 as long 
as the calyx (Tutin & Walters 1993). Individuals 
from the population near Berżniki village fi t the 
species diagnosis well. The species is characteristic 
and easily distinguished from other Polish pink 
species (see key below).

D. campestris is a polymorphic species. Of the 
three subspecies distinguished, the typical sub-
species is most common and widespread (Tutin 
& Walters 1993). It is diffi cult to identify the 
subspecies of the newly discovered population 
of D. campestris. For example, leaves 1–2 mm 
wide agree with those of D. campestris subsp. 
campestris, but the lack of puberulence on the 
stems seems to exclude this subspecies. The lack 
of puberulence observed in the specimens col-
lected from Poland is an obligatory diagnostic 
feature of the subsp. laevigatus (Gruner) Klokov Fig. 1. Locality of Dianthus campestris M. Bieb. in Poland.



92 POLISH BOTANICAL JOURNAL 53(1). 2008

in Kotov (a subspecies from the Dnieper and Dni-
ester valleys). Polish plants have stems 30–45 cm 
long, which also disagrees with the descriptions of 
both D. campestris subsp. campestris (stem up to 
30 cm long) and D. campestris subsp. laevigatus 
(stem 40–60 cm long). The leaves ca 2 mm wide 
in the Polish population exclude D. campestris 
subsp. laevigatus (having leaves 3–5 mm wide). 
The long-branched infl orescence disagrees with 
the D. campestris subsp. steppaceus Širj. in Širj. 
& Lavrenko (a subspecies from eastern Ukraine). 
The less xeromorphic appearance of the collected 
specimens as compared with that of the typical 
subspecies from its main distribution range (lack 
of puberulence, longer stem, more loosely arranged 
leaves, etc.) could be due to the more humid cli-
matic conditions in Poland. Thus, experimental 
studies are needed to determine the subspecies. 

DESCRIPTION OF THE NEWLY DISCOVERED 
LOCALITY

The population of D. campestris near Berżniki vil-
lage consists of ca 250 clumps and covers an area 
of ca 500 m2. The locality on the upper part of the 
slope, which is partly manmade; this is an embank-
ment of the historic road from Sejny to Grodno 
(in Belarus). The road has hardly been used since 
World War II. The species grows in seminatural, 
mesic-dry, slightly xerothermic, extensively grazed 
grassland similar to vegetation of the classes Koe-
lerio-Corynephoretea and Festuco-Brometea, as 
exemplifi ed by the following phytosociological 
relevé (plant names given after Mirek et al. 2002 
and Ochyra et al. 2003; diagnostic species given 
according to Mucina 1997):

Date: 23.07.2007. Area of relevé 10 m2; inclination 
20°; exposure SSE; altitude 140–142 m a.s.l. Cover of 
herbs 60%; cover of bryophytes 20%.

Koelerio-Corynephoretea: Acinos arvensis +, 
Arenaria serpyllifolia +, Brachythecium albicans +, 
Armeria maritima subsp. elongata +, Festuca ovina 
s.str. 1, Koeleria glauca +, Potentilla impolita +, Sedum 
acre 1, Syntrichia ruralis +, Thymus serpyllum +, Tri-
folium arvense +, Veronica dillenii; Festuco-Brometea: 
Artemisia campestris 1, Centaurea stoebe +, Medicago 
falcata 1, Galium verum s.str. +, Onobrychis viciifolia +, 

Oxytropis pilosa +, Pimpinella saxifraga +, Poa an-
gustifolia 1, Potentilla arenaria +; Molinio-Arrhena-
theretea: Dactylis glomerata +, Festuca rubra s.str. 1, 
Galium mollugo +, Knautia arvensis +, Leucanthemum 
vulgare +, Plantago lanceolata +; others: Abietinella 
abietina 2, Agrostis capillaris +, Anchusa offi cinalis +, 
Bromus inermis 2, Berteroa incana +, Convolvulus 
arvensis +, Dianthus campestris 2, Galium mollugo 
× G. verum +, Hieracium pilosella +, Hypericum per-
foratum +, Plagiomnium sp. +, Pulsatilla pratensis +, 
Rumex thyrsifl orus 1.

GENERAL DISTRIBUTION

Dianthus campestris is restricted to the forest-
steppe and steppe zones. It grows on sandy soils 
in grassland (especially on slopes) and in pine and 
oak forests (Shishkin 1936; Klokov 1952; Dubovik 
et al. 1986). This vegetation is assigned to the 
Festucetea vaginatae, Sedo-Scleranthetea and 
Pulsatillo-Pinetea classes (Fedoronchuk & Didukh 
2002). According to Atlas Florae Europeae (Jalas 
& Suominen 1986), the species range extends from 

Fig. 2. Dianthus campestris M. Bieb. near Berżniki village, 
NE Poland.
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the surroundings of L’viv near the Polish border 
in western Ukraine and northeastern Romania, 
through Moldova, most of Ukrainian territory, 
southern Russia to southern Ural and western Si-
beria. This is inconsistent with the data from the 
latest Ukrainian sources (Fedoronchuk & Didukh 
2002; see also Dubovik et al. 1986). The maps 
clearly show that D. campestris hardly reaches the 
southern forest zone. Most probably the map in 
the Atlas Florae Europeae is incorrect. Also, the 
eastern limit of distribution of the species has not 
been defi ned well. It reaches central Kazakhstan 
(Pavlov 1960) and the adjacent part of Russian 
Siberia (Shishkin 1936).

According to Ecofl ora of Ukraine (Fedoronchuk 
& Didukh 2002), the northern limit of the main 
distribution of D. campestris in Ukraine follows 
the following line: (state border with Moldova) – 
Zhitomir – Cherkasi – Sumi – (state border with 
Russia). The species has also been reported from 
the vicinity of Uzhgorod city in the Ukrainian 
Carpathians, but the status of this locality is un-
certain (Kuz’mina 2004). In the area north of the 
line described, the species occurs sporadically, 
only in secondary localities: in Riga (Laasimer 
et al. 1993; observed in 1918 and 1927) and in 
Belarus near Dobruzh in the Province of Gomel’ 
(Parfenov 1999). In Ukraine, expansion of the spe-
cies is observed in manmade habitats (Fedoron-
chuk & Didukh 2002). For example, the species 
spreads along railways (I. Moysiyenko, personal 
information in 2007). Expansion of D. campestris 
northwards from its natural range has also been 
noted in Russia (Kuz’mina 2004). 

STATUS IN THE POLISH FLORA

The patch of vegetation in the new locality of 
D. campestris in Poland seems similar to those in 
its natural habitats in southeastern Europe, but the 
status of the species in Poland is uncertain. The 
distance between the newly discovered locality in 
northeastern Poland and its nearest natural stands (in 
the vicinity of Zhitomir in Ukraine – Fedoronchuk 
& Didukh 2002) is nearly 600 kilometers. Assuming 
an anthropogenic origin of the population, further 
observations are needed to determine whether the 

species should be treated as a plant successfully 
established in seminatural vegetation (hemiagrio-
phyte), or as an ephemeral one (ephemerophyte). 
It cannot be ruled out that the locality is natural 
or that the migration of the species to Poland is 
spontaneous colonization of a new area.

SPECIMENS EXAMINED. POLAND. POJEZIERZE LI-
TEWSKIE LAKELAND DISTRICT. 0.5 km SE of Berżniki 
village (54°04′37″N/23°28′43″E), mesic-dry grassland, 
140 m a.s.l., 20 October 2005 & 23 July 2007; leg. 
P. Pawlikowski.

Specimens of D. campestris have been de-
posited in the Herbarium of the Department of 
Plant Systematics and Geography of the Univer-
sity of Warsaw (WA) and in the Herbarium of 
the W. Szafer Institute of Botany of the Polish 
Academy of Sciences in Kraków (KRAM).

KEY TO WILD DIANTHUS SPECIES OCCURRING
IN POLAND (EXCLUSIVELY MONTANE SPECIES 

ARE NOT INCLUDED)

1. Petal limb laciniate, divided more than 1/3 the dis-
tance to the middle  . . . . . . . . . . . . . . . . . . . . . . . .  2

1.* Petal limb dentate, divided not more than 1/4 the 
distance to the middle . . . . . . . . . . . . . . . . . . . . . .  3
2. Leaves 0.5–1.0 mm wide, at least some of them 

obtuse  . . . . . . . . . . . . . . . . . . . . . D. arenarius L. 
2.* Leaves 3–5 mm wide, acute . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  D. superbus L. 
3. Flowers either solitary, in pairs, or distinctly pedicel-

late, infl orescence loose  . . . . . . . . . . . . . . . . . . . .  4
3.* Flowers usually numerous, subsessile, crowded in 

dense heads  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6
4. Flowers 1.0–1.5 cm in diameter, epicalyx scales 

2(4), ca 1/2 as long as calyx . . .  D. deltoides L. 
4.* Flowers 1.5–3.0 cm in diameter, epicalyx scales 

4(6), ca 1/3 as long as calyx . . . . . . . . . . . . . .  5
5. Plants 6–25 cm, non-fl owering stems present, petals 

dentate, pinkish beneath  . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . .  D. gratianopolitanus Vill.

5.* Plants 25–60 cm, non-fl owering stems absent, petals 
divided up to 1/4 the distance to the middle, greenish-
yellow beneath . . . . . . . . .  D. campestris M. Bieb. 
6. Plants annual or biennial, calyx puberulent . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . D. armeria L.
6.* Plants perennial, calyx glabrous . . . . . . . . . . . . .7

7. Leaves with 1 vein, at least some of them obtuse or 
subobtuse . . . . . . . . . . . . . . . . . . . . .  D. barbatus L.
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7.* Leaves with 3, 5 or 7 veins, acute or acuminate  . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8
8. Leaves linear, 0.5–5.0(6.0) mm wide; sheaths of 

cauline leaves at least 3 times as long as diam-
eter of stem and at least 3 times as long as leaf 
width  . . . . . . . . . . . . . . . . . D. carthusianorum L.

8.* Leaves lanceolate, 5–8 mm wide; sheaths of 
cauline leaves 1–2 times as long as diameter of 
stem and shorter than leaf width  . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . D. collinus Waldst. & Kit.

ACKNOWLEDGEMENTS. I am grateful to Dr. Ivan Moysi-
yenko (Kherson State University, Ukraine) for checking 
the specimens and providing data on the distribution 
and habitats of Dianthus campestris in Ukraine. I also 
thank Professor Barbara Sudnik-Wójcikowska and 
an anonymous reviewer for helpful comments on the 
manuscript.

REFERENCES

DUBOVIK O. N., MOROZ I. I. & FEDORONCHUK N. M. 1986. 
Dianthus L. In: A. I. BARBARICH, D. N. DOBROCHAEVA, 
O. N. DUBOVIK et al., Khorologiya fl ory Ukrainy, pp. 
71–80. Naukova Dumka, Kiev.

FEDORONCHUK M. M. & DIDUKH Y. P. (eds) 2002. Ecofl ora of 
Ukraine. 3. Caryophyllaceae, Cactaceae, Nyctaginaceae, 
Molluginaceae, Portulacaceae. Fitosocyucentr, Kiev (in 
Ukrainian with English summary).

JALAS J. & SUOMINEN J. (eds) 1986. Atlas Florae Europeae. 
Distribution of vascular plants in Europe. 7. Caryophyl-
laceae (Silenoideae). Helsingin Liikekirijapaino Oy, Hel-
sinki.

KLOKOV M. V. 1952. Gvozdichni – Caryophyllaceae Juss. In: 

M. I. KOTOV (ed.), Flora URSR. 4: 421–660. Vidavnictvo 
Akademiji Nauk Ukrains’koji RSR, Kijiv.

KULCZYŃSKI S. 1921. Caryophyllaceae, Goździkowate. In: 
W. SZAFER (ed.), Flora polska. Rośliny naczyniowe Polski 
i ziem ościennych. 2: 147–244. Nakładem Akademii 
Umiejętności, Kraków.

KUZ’MINA M. L. 2004. Dianthus L. In: N. N. TZVELEV (ed.), 
Flora Vostochnoy Evropy. 11: 273–297. Tovarishchestvo 
Nauchnykh Izdaniy KMK, Moskva – Sankt-Peterburg.

LAASIMER L., KUUSK V., TABAKA L. & LEKAVIČIUS A. 1993. 
Flora o the Baltic Countries. Compendium of vascular 
plants. 1. Estonian Academy of Sciences, Latvian Academy 
of Sciences, Lithuanian Academy of Sciences, Tartu.

MUCINA L. 1997. Conspectus of classes of European vegeta-
tion. Folia Geobot. Phytotax. 32(2): 117–172.

MIREK Z., PIĘKOŚ-MIRKOWA H., ZAJĄC A. & ZAJĄC M. 2002. 
Flowering plants and pteridophytes of Poland – a checklist. 
Biodiversity of Poland. 1. W. Szafer Institute of Botany, 
Polish Academy of Sciences, Kraków.

OCHYRA R., BEDNAREK-OCHYRA H. & ŻARNOWIEC J. 2003. 
Census catalogue of Polish mosses. Biodiversity of Po-
land 3. W. Szafer Institute of Botany, Polish Academy of 
Sciences, Kraków.

PARFENOV V. I. (ed.) 1999. Opredelitel’ vysshikh rasteniy Be-
larusi. Dizayn PRO, Minsk.

PAVLOV I. V. (ed.) 1960. Flora Kazakhstana. 3. Izdatel’stvo 
Akademii Nauk Kazakhskoy SSR, Alma-Ata.

SHISHKIN B. K. 1936. Gvozdichnye – Caryophyllaceae Juss. In: 
B. K. SHISHKIN (ed.), Flora SSSR. 6: 386–870. Izdatel’stvo 
Akademii Nauk SSSR, Leningrad.

TUTIN T. G. & WALTERS S. M. 1993. Dianthus L. In: 
T. G. TUTIN, N. A. BURGES, A. O. CHATER, J. R. ED-
MONDSON, V. H. HEYWOOD, D. H. VALENTINE, S. M. WAL-
TERS & D. A. WEBB (eds), Flora Europaea. 1: 227–246. 
2 ed. Cambridge University Press, Cambridge.

Received 31 October 2007


	s91
	s92-kolor_low
	s92-kolor

	s93-94


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Off
  /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 false
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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
  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Off
  /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 false
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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
  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Off
  /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 false
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 false
  /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
  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


