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Abstract

HAVLOVA LUCIE, HULA VLADIMIR, NIEDOBOVA JANA. 2015. Spiders of the Vine Plants
in Southern Moravia. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis, 63(5): 1471-
1476.

Araneofauna of vineyards is relatively known in Central Europe but we have a lack of knowledge
about araneofauna which occur directly on the vine plants. Our investigation was focused on spiders
which live on vine plants, especially on the vine plants trunks. We investigated spiders in six vineyards
in southern Moravia (Satov, Mikulov, Popice, Morktivky, Nosislav and Blu¢ina). Vineyards were under
different soil management, traps were placed on different parts of particular locality (terraced and
plain) and all localities were under integrated pest management. We employed two types of cardboard
traps for spider collecting during whole vegetation season. Altogether, we collected 21 spider species
which belong to seven families. The most important species was Marpissa nivoyi (Lucas, 1836), which is
mentioned in the Red List as vulnerable (VU) and Sibianor tantulus (Simon, 1868) which had unknown
distribution in the Czech Republic. The other very interesting result is that the most common species
is myrmecomorph Synageles venator (Lucas, 1836), which is scarcely recorded in such huge numbers as

we documented in our study.
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INTRODUCTION

Vineyards occupy 17,400 ha in southern Moravia
which is the most important wine-producing part
of the Czech Republic. Biological control of vine
plants is ensured by several predatory mites mainly
(Hluchy et al., 1991) but natural enemies are not
usually used. The principle of supporting of natural
enemies of pests is used in crops like various field
cultures via supplementary habitats — floristically
rich field margins (Baines et al., 1998; Asteraki et al.,
1995, 2004), weed strips (Frank, 1997), intercropping
(Hummel et al., 2012), mulching (Renkema et al.,
2012) etc. There are several studies focused on
natural enemy fauna in different orchards (Marc
etal., 1999; Isaia et al., 2010).

Spiders, due to their high abundances and
predominantly insectivorous feeding habits, are
suspected to play a fundamental predatory role in
agroecosystems, woodlands and other terrestrial
ecosystems (Marc et al., 1999). However, there also

exist studies which represent the opposite point
of view. For example according to Debach and
Rosen (1991), spiders may not be efficient enough
in controlling pests in spite of their abundance
and diversity in agroecosystems. Despite these few
opinions, we still consider spiders as in fact one of
the most effective natural enemies of pests.

There exist just a few studies about spiders
from vineyards. There are studies dealing with
biodiversity of places surrounding the vineyards
(Kosuli¢ et al., 2014; Ko3uli¢ and Hula, 2013, 2014)
and also of vineyards themselves (Hinggi et al., 2014;
Caprio et al., 2015). But there is insufficient number
of studies dealing with spiders living directly on
vine plants. The only studies are those of Seung-Tae
et al. (2002) who found relatively poor assemblages
of spiders on vine plants in South Korea, and
Costello and Daane (1995) who found that particular
vineyards in California (USA) differ in species
composition according to different management.
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Despite the few studies evaluating ecological role
of spiders in vineyards abroad (Costello and Daane,
1998; Nobre and Meierrose, 2000; Venturino
et al., 2008), there is a lack of knowledge on spider
assemblages living on vine plants in the Czech
Republic. We investigated just fauna which is living
on vine plant trunks according method which we
used (cardboard traps).

The aim of this research was thus to find out
diversity and abundance of spiders inhabiting vine
plant trunks.

MATERIALAND METHODS

Study Sites

We investigated spiders in seven vineyards
in the South Moravian Region. We choose six
vineyards which consisted always of both parts -
terraced and plain just for cover of whole species
spectrum which inhabits vine plants. These six
sites were in the districts of Znojmo, Bfeclav and
Brno-venkov (Fig. 1). All our study vineyards were
under integrated pest management and were faced
to the south. We used faunistic squares according
to Pruner and Mika (1996) and GPS coordinates for
better location of study areas:

1. Satov (7262, 48°46’35.4"N, 16°0041.6"E),
the vineyard “Peklo” was located at the border
with Austria. In vineyard rows was planted
special plant culture providing habitat for
butterflies. Main plants, excluding different
grass species, were: Lotus corniculatus, Onobrychis
viciifolia and Sanguisorba minor.

2. Mikulov (7165, 48°49°029”"N, 16°37'36.4"E),
the vineyard was located next to the RuZovy
kopec Natural Monument in Pdlava Protected
Landscape Area. The vineyard rows were
cultivated annually with mainly nectar-source
plants for honey bees (Trifolium incarnatum,
Brassica napus).

3. Popice (7066, 48°56’10.7"N, 16°40’59.4"E),
the vineyard was situated near the Popice

SOUTH MORAVIA

1: Location of collecting sites (they were situated in three districts of
South Moravia region - light grey), numbers present particular study
sites (see Material and Methods)

village; there are agrocenoses and orchards in
surrounding of the study area. Vineyard rows
were cultivated as permanent grassland with
dominant of grass Lolium spp.

4. Morktvky (7067, 48°5821.5"N, 16°52'11.4"E),
the vineyard was situated near the Morktvky
village, the study area was surrounded by
agriculture fields. Vineyard rows were covered by
rich termophilous natural vegetation including
Thymus spp., Hieracium pilosella agg. etc.

5. Nosislav (6965, 49°01'24.0"N, 16°38'15.7"E),
vineyard is situated 15km north from
the Nosislav village. Vineyard rows in terraced
parts of vineyard were cultivated as permanent
grassland, the plain parts were cultivated as
permanent grassland too, but every second row
was stubbled.

6. Bludina (6965, 49°02’17.2"N  16°39'28.6"E),
vineyard is situated near the Blu¢ina village on
the Vyhon hill. Vineyard rows were covered by
species poor permanent grassland.

Sampling Methods

We used two types of cardboard traps for spider
collecting: The tube-type traps and the layer-
type traps (Isaia et al., 2006). Each trap consisted of
a cardboard strip and a bubble wrap strip. The tube-
type traps were made from 40x20cm pieces of
cardboard and bubble wrap; they were rolled
together forming a cylinder and fixed by adhesive
tape (bubble wrap inside). The cylinder was then
hanged parallel to trunk of the vine plant and fixed
to it by sellotape. The layer-type traps were made
from 20x20cm pieces of cardboard and bubble
wrap; they were put together (the bubble wrap
formed the inside) forming a plate. The plate was
then rolled around trunk of the vine plant and fixed
to it by sellotape. Both types of traps thus served as
hiding places for spiders inhabiting the vine plant
trunks.

We established two plots of rectangle shape in
each locality. The first plot was in a non-terraced
part of the vineyard and the second in a terraced
part of the vineyard. Each plot consisted of two lines
of traps. There were ten traps placed in each line (fife
tube-type traps and fife layer-type traps). Altogether,
we mounted 40 traps per each locality.

Our investigation lasted nearly one year: from
November 2013 to October 2014. Over winter
time, the traps were left on locality without
further manipulation not to disturb overwintering
spiders. The traps were collected and new traps
were installed monthly on the following dates:
4t March, 14" April, 6" May, 10" June, 8" TJuly,
11" August, 11" September and 15" October.
Each trap was inserted separately into plastic bag
with a localization tag and replaced by new one.
In the laboratory, traps were unpacked; spiders were
removed and preserved in 70% ethanol.

All individuals were determined to species
(adults) or family (juveniles) level. The majority
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of spiders were determined by Vladimir Hula
according to the basic arachnological literature
(Roberts, 1987, 1995; Heimer and Nentwig, 1991;
Nentwig et al., 2015). Nomenclature follows World
Spider Catalogue (2015). All material is deposited in
Vladimir Hula’s collection.

Particular species rarity was evaluated according
to Buchar and RaZi¢ka (2002). The Red List
of threatened species in the Czech Republic
(Rtizicka, 2005) (further “the Red List”) was used for
subsequent evaluation.

RESULTS

There were 727 adult spiders collected on
vineyards in southern Moravia. The spiders
belonged to 21 species and 7 families (Tab. I). Most
spider species belonged to the family Salticidae
(10 species). Other families were represented
by three (Gnaphosidae), two (Dictynidae
and Arancidae) and one species (Zodariidae,
Philodromidae and Theridiidae). There was one
species collected mentioned in the Red List -
category vulnerable (VU): Marpissa nivoyi.

The most common species belonged all
to the family Salticidae: Synageles venator (499
specimens), Pseudicius encarpatus (80 specimens),
Salticus scenicus (67 specimens) and Heliophanus
auratus (26 specimens). The remaining species
were represented by less than 20 specimens. There

1: Species composition (numbers represent the number of individuals)

were no relevant differences among localities in
distribution of the most common species.

DISCUSSION

The species diversity is on the one hand relatively
poor but, on the other hand, such poor species
spectrum was recorded also in other works from
vine plants (c.f. Seung-Tae et al., 2002; Costello and
Daane, 1995). Only two interesting species were
found there:

Marpissa nivoyi (Lucas, 1846)

This species is characteristic mainly for different
xeric habitats (Buchar and Rtazi¢ka 2002), including
steppe protected sites (Bryja et al., 2005; Kosuli¢ and
Hula, 2012) or limestone slopes (Niedobovi et al.,
2011). Tt is also living in human settlements (Radek
Sich, pers. comm.). Tt is known from Moravia only
(Fig. 2) and it is mentioned in the Red List - category
vulnerable (VU).

Sibianor tantulus (Simon, 1868)

A species recorded from the territory of the Czech
Republic recently (Niedobova et al., 2011; Ko3uli¢
and Hula, 2014). It is a member of Sibianor aurocinctus
species complex which was taxonomically revised
by Logunov (2000) and therefore its occurrence is
not known in the Czech Republic. According to
published data, the species is distributed mainly in
xeric habitats (Fig. 3).

Study sites
Family Species Satov Nosislav Blué¢ina Morkiivky Mikulov Popice
Salticidae Synageles venator (Lucas, 1836) 75 180 43 80 45 76
Salticidae Salticus zebraneus (C. L. Koch, 1837) 1 0 0 0 0 0
Araneidae Nuctenea umbratica (Clerck, 1757) 2 0 1 1 1 0
Salticidae Pseudicius encarpatus (Walckenaer, 1802) 8 33 2 15 6 16
Dictynidae Dictyna uncinata (Thorell, 1856) 2 0 6 2 0 1
Salticidae Salticus scenicus (Clerck, 1757) 9 17 13 2 7 19
Dictynidae Dictyna arundinacea (Linnacus, 1758) 1 0 4 1 0 0
Salticidae Heliophanus auratus (C. L. Koch, 1835) 4 2 4 1 6 9
Gnaphosidae  Micaria subopaca (Sundevall, 1831) 0 0 0 0 2 0
Salticidae Marpissa nivoyi (Lucas, 1846) 0 0 0 0 4 0
Araneidae Agalenactea redii (Scopoli, 1763) 3 0 1 0 1 0
Araneidae Gibbaranea bituberculata (Walckenaer, 1802) 0 0 0 1 0 0
Gnaphosidae  Drassodes lapidossus (Walckenaer, 1802) 0 0 0 2 0 1
Salticidae Macaroeris nidicolens (Walckenaer, 1802) 0 0 1 0 1 1
Zodariidae Zodarion Rubidum (Simon, 1914) 0 1 0 0 0 0
Salticidae Sibianor tantulus (Simon, 1868) 0 1 2 0 1 2
Salticidae Marpissamuscosa (Clerck, 1757) 0 0 1 1 1 0
Salticidae Siticus penicillatus (Simon, 1857) 0 0 1 0 0 0
Philodromidae Philodromus cespitum (Walckenaer, 1802) 0 0 0 1 0 0
Gnaphosidae  Micaria formicaria (Sundevall, 1831) 0 0 1 0 0 0
Theridiidae Enoplognatha ovata (Clerck, 1757) 0 0 0 1 0 0
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2: Distribution map of Marpissa nivoyi — this map is based on data published by Buchar and RiiZicka (2002);
Bryja et al., 2005; Kosuli¢ and Hula, 2012; Niedobovd et al., 2011 and unpublished data of V. Hula. Map was

created by application of BioLib (2013)
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3: Distributionmap of Sibianor tantulus (BioLib, 2013) - this map is based on data published by Kosuli¢ and Hula,
2014; Niedobovd et al., 2011 and unpublished data of V. Hula. Map was created by application of BioLib (2013)

From a species composition point of view, most
species belonged to arboricolous spiders (c.g.
Pseudicius encarpatus, Salticus spp., Dictyna uncinata,
Macaroeris  nidicolens, Marpissa muscosa, Micaria
subopaca) accompanied by species living on lower
vegetation (e.g. Heliophanus auratus, Agalenatea redii,
Dictyna arundinacea) and epigeic species (Drassodes
pubescens). Similar composition was found on cherry
(Bucher et al., 2010) and apple trees (Stastni and

Psota, 2013) as well as on other fruit trees (Fisdkova,
2013). The myrmecomorph salticid Synageles venator
was the most common spider on the vine plants and
its high occurrence was quite unusual. In previous
studies, this species was recorded as common
from young cherry trees only (Bucher et al., 2010)
but not from the old trees (Fisdkovd, 2013; Stastna
and Psota, 2013). Tt thus seems that the species is
related to the bushes and small trees. The presence
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of a jumping spider Marpissa muscosa was also
surprising because it occurs mainly in canopies
of high trees (Niedobova et al., 2015). Macaroeris
nidicolens was other typically arboricolous species.

According to Buchar and Ruzitka (2002), it is
a sparse species, but according to our observation,
it became a common species of various species of
trees in the region of South Moravia.

CONCLUSION

According to our results, vine plants host valuable fauna. This fact rejected common expectations
that intensive agricultural land is species poor and those particular plants, in our case the vine plants,
does not host so many species (specimens). The most interesting was the discovery of a jumping
spider Synageles venator in high abundance. Actually, this species is distributed usually in very low
abundances. Beside the positive association with ants, its life history is unknown. This species thus

needs a special focus in future study.

Acknowledgement

Special thanks to project IGA MENDELU Brno No. IP8/2014. This study was also supported by
project: Indikatory vitality dfevin (INVID) [No. CZ 1.07/2.3.00/20.0265].

REFERENCES

ASTERAKI, E. J., HANKS, C. B. and CLEMENTS,
R. O. 1995. The influence of different types
of grassland field margin on carabid beetle
(Coleoptera, Carabidae) communities. Agric.
Ecosyst. Environ., 54: 195-202.

ASTERAKI, E. J, HART, B. J,, INGS, T. C. and
MANLEY, W. J. 2004. Factors influencing the plant
and invertebrate diversity of arable field margins.
Agric. Ecosyst. Environ., 102(2): 219-231.

BAINES, M., HAMBLER, C., JOHNSON, P. ],
MACDONALD, D. W. and SMITH, H. 1998.
The effects of arable field margin management on
the abundance and species richness of Araneae
(spiders). Ecography, 21: 74-86.

BIOLIB. ©2013. BIOLIB.CZ - Nstroj na kresleni
sitovijch map. [Online]. Available at: http://www.
biolib.cz/ cz/tooltaxonmap/id1/. [Accessed: 2015,
March 18].

BRYJA, V, SVATON, J, CHYTIL, ], MAJKUS,
Z., RUZICKA, V, KASAL, P, DOLANSKY, ],
BUCHAR, ], CHVATALOVA, 1, REZAC, M,
KUBCOVA, L., ERHART, J. and FENCLOVA, 1.
2005. Spiders (Arancae) of the Lower Morava
Biosphere Reserve and closely adjacent localities
(Czech Republic). Acta Mus. Mor. Sci. Biol., 90: 13-
184.

BUCHAR, J. and RUZICKA, V. 2002. Catalogue
of spiders of the Czech Republic. Praha: Peres.

BUCHER, R., HERRMANN, J. D, SCHUEPP,
C., HERZOG, F. and ENTLING, M. H. 2010.
Arthropod colonisation of trees in fragmented
landscapes depends on species traits. Open Ecol. .,
3:111-117.

CAPRIO, E., NERVO, B., ISAIA, M., ALLEGRO,
G. and ROLANDO, A. 2015. Organic versus
conventional systems in viticulture: Comparative
effects on spiders and carabids in vineyards and
adjacent forests. Agric. Syst., 136: 61-69.

COSTELLO, M. J. and DAANE, K. M. 1995. Spider
(Araneae) species composition and seasonal

abundance in San Joaquin valley grape vineyards.
Environ. Entomol., 24: 823-831.

COSTELLO, M. J.and DAANE, K. M. 1998. Influence
of ground cover on spider populations in a table
grape vineyard. Ecol. Entomol., 23: 33-40.

DEBACH, P. and ROSEN, D. 1991. Biological control
by natural enemies. 2" ed. Cambridge: Cambridge
University Press.

FISAKOVA, A. 2013. Arachnofauna kmenii a korun
direvin v okoli liniovijch staveb. Diploma thesis. Brno:
Mendel University in Brno.

FRANK, T. 1997. Species diversity of ground beetles
(Carabidae) in sow weed strips and adjected fields.
Entomol. Res. Org. Agr, 1997:297-307.

HANGGI, A, STAUBLI, S, HEER, X,
TRIVELLONE, V., POLLINI PALTRINTIERTI, L. and
MORETTI, M. 2014. Eleven new spider species
(arachnida: araneae) for Switzerland discovered
in vineyards in Ticino — what are possible reasons?
Mitt. Schweizer. Entomol. Ges., 87: 215-22.8.

HEIMER, S. and NENTWIG, W. 1991. Spinnen
Mitteleuropas. Berlin und Hamburg: Paul Parey.

HLUCHY, M. POSPISIL, Z. and ZACHARDA,
M. 1991. Phytophagous and predatory
mites  (Acari:  Tetranychidae, Eryophyidae,
Phytosciidae,Stigmaeidae] in south Moravian
vineyards, Czechoslovakia, treated with various
types of chemicals. Exp. App. Acarol., 13(2): 41-52.

HUMMEL, J. D., DOSDALL, L. M., CLAYTON, G.
W.,, HARKER, K. N. and O'DONOVAN, J. T. 2012.
Ground beetle (Coleoptera: Carabidae) diversity,
activity density, and community structure in
a diversified agroecosystem. Environ. Entomol.,
41(1): 72-80.

ISATIA, M., BONA, F. and BADINO, G. 2006.
Influence of landscape diversity and agricultural
practices on spider assemblages in TItalian
vineyards of Langa Astigiana (NW-Italy). Environ.
Entomol., 35: 297-307.

ISATA, M., BEIKES, S. PASCHETTA, M.,
SARVAJAYAKESAVALU, S.and BADINO, G. 2010.
Spiders as biological controllers in apple orchards



1476

Lucie Havlovd, Vladimir Hula, Jana Niedobovd

infested by Cydia spp. (Lepidoptera: Tortricidae).
In: European Arachnology: Proceedings of the 24™
European Congress of Arachnology, Bern, 25-29 August
2008. Bern: Natural History Museum, 79-88.

KOSULIC, O. and HULA, V. 2012. Investigation
of spiders (Araneae) of the Nature Monument
Jeslicky (South Moravia, Czech Republic). Acta
Univ. Agric. Silvic. Mendelianae Brun., 60(5): 125-136.

KOSULIC, O. and HULA, V. 2013. Rare and
remarkable spiders (Aranea) from vineyard
terraces in Palava region (South Moravia, Czech
Republic). Acta Univ. Agric. Silvic. Mendelianae Brun.,
61(3): 663-676.

KOSULIC, O. and HULA, V. 2014. A Faunistic study
on spiders (Araneae) from vineyard terraces in
the municipalities of Morkdvky and Muténice
(South Moravia, Czech Republic). Acta Univ. Agric.
Silvic. Mendelianae Brun., 62(1): 137-154.

KOSULIC, O., MICHALKO, R. and HULA, V. 2014.
Recent artificial vineyard terraces as a refuge
for rare and endangered spiders in a modern
agricultural landscape. Ecol. Eng., 68: 133-142.

LOGUNOYV, D. V. 2000. A redefinition of the genera
Bianor Peckham & Peckham, 1885 and
Harmochirus Simon, 1885, with the establishment
of a new genus Sibianor gen.n. (Araneae:
Salticidae). Arthropoda Sel., 9(4): 221-286.

MARC, P, CANARD, A. and YSNEL, F. 1999.
Spiders (Araneae) useful for pest limitation and
bioindication. Agric. Ecosyst. Environ., 74: 229-273.

NENTWIG, W,, BLICK, T., GLOOR, D., HANGGI,
A., KROPF, C. ©2015. Spiders of Europe. Version
06. [Online]. Available at: http://www.araneae.
unibe.ch/. [Accessed: 2015, March 18].

NIEDOBOVA, J,, HULA, V. and STASTNA, P. 2011.
Spiders (Araneida) from the slopes of Maco3ska
stran and Vilémovickd strann (Moravsky kras
Protected Landscape Area, Czech Republic). Acta
Mus. Mor. Sci. Biol., 96: 1-27.

NIEDOBOVA, J, HULA, V. and FOIT, J. 2015.
Spolegenstva pavouki na stromech svétlych lest.
Lesnickd prdce, 94(1): 42—-43.

NOBRE, T. and MEIERROSE, C. 2000. The species
composition, within-plant distribution, and

possible predatory role of spiders (Araneae) in
a vineyard in southern Portugal. In: Proceedings
of the 18" European Colloquium on Arachnology.
Bratislava: Ekologia, 193-200.

PRUNER, L. and MIKA, P. 1996. List of settlements
in the Czech Republic with associated map field
codes for faunistic grid mapping system [in Czech:
Seznam obci a jejich ¢asti v Ceské republice s ¢isly
mapovych poli pro sitové mapovani fauny].
Klapalekiana, 32: 1-175.

RENKEMA, J. M., LYNCH, D. H., CUTLER, G. C,,
MACKENZIE, K. and WALDE, S. J. 2012. Ground
and rove beetles (Coleoptera: Carabidae and
Staphylinidae) are affected by mulches and weeds
in highbush blueberries. Environ. Entomol., 42(5):
1097-1106.

ROBERTS, M. J. 1987. The Spiders of Great Britain
and Treland, Linyphiidae and Check List. Volume 2.
Colchester: Harley Books.

ROBERTS, M. J. 1995. Spiders of Britain and
Northern Europe, Collins Field Guide. London:
Harper Collins Publishers.

RUZICKA, V. 2005. Araneae (pavouci). In: Red list
of threatened species in the Czech Republic. Invertebrates
[in Czech: Cerveny seznam ohrozenych druhii Ceské
republiky. Bezobratli]. Praha: AOPK CR, 76-82.

SEUNG-TAE, K., KI-BAEK, U, JOON-HO, L,
JONG-CHUL, Y., CHANG-GYN, P. and MYUNG-
PYO, J.2002. Spiders in a Grape Vineyard in Korea.
J. Asia-Pacific Ent., 5(2): 181-184.

STASTNA, P. and PSOTA, V. 2013. Arthropod
diversity (Arthropoda) on abandoned apple trees.
Acta Univ. Agric. Silvic. Mendelianae Brun., 61(5):
1405-1422.

VENTURINO, E. ISAIA, M., BONA, F,
CHATTERJEE, S. and BADINO, G. 2008.
Biological controls of intensive groecosystems:
Wanderer spiders in the Langa Astigiana. Ecol.
Comp., 5: 157-164.

WORLD SPIDER CATALOG. ©2015. World Spider
Catalog. Version 16. [Online]. Available at: http://
wsc.nmbe.ch. [Accessed: 2015, March 18].

Contact information

Lucie Havlovi: xhavlov3@node.mendelu.cz
Vladimir Hula: vladimir.hula@mendelu.cz
Jana Niedobova: jana.niedobova@mendelu.cz




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 300
  /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 300
  /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 ()
  /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 <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice


