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Abstract

Velcheva, N., A. Atanassov and Zh. Ilieva, 2017. New data of Bulgarian parasitoid entomofauna and contributions 
to host-parasitoid interactions. Bulg. J. Agric. Sci., 23 (4): 589–593

Fifteen parasitoid species of order Hymenoptera were collected in eight habitats in Bulgaria. Six species belong to fam-
ily Ichneumonidae, respectively 5 – to Braconidae, 2 – to Eulophidae and 1 respectively to Perilampidae and Pteromalidae. 
Microplitis naenia and Phthorima compressa are new species for Bulgarian fauna. Four new primary host-parasitoid trophic 
interactions were established and eight plant associates are new for the parasitoids Teliutaea striata – Rubus idaeus.
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Introduction

The study is an extension of previous investigation on 
the parasitoid diversity on harmful insects and plants-pests-
parasitoids trophic interactions. Fifty six parasitoids species 
were reared in period of 2008-2012, more of them reported 
in our previous works (Peeva et al., 2009; Velcheva et al., 
2010, 2012, 2016). 

The aim of the present work is to add new data connected 
with parasitoid species of fi ve families of the order Hyme-
noptera.

Materials and Methods

Experimental material was collected from different crops 
in various regions of Bulgaria. The sampling localities and 
dates are presented in Table 1.

Specimens were reared individually on their native foods 
in the laboratory till emergence of parasitoids or moths 
(Velcheva et al., 2010).

The parasitoid species were identifi ed after systematic 
keys of Kasparyan et al. (1981) and Tobias et al. (1986). The 

taxonomic status and nomenclature of parasitoids and moths 
follow Fauna Europaea database (Van Achterberg, 2013; Mi-
troiu, 2013; Karsholt and De Prins, 2013). Distribution of the 
species is after Yu et al. (2012), Zerova et al. (1989), Kolarov 
(2008) and Noyes (2016). 

The new species for Bulgarian fauna are marked by *.

Results and Discussion

Fifteen parasitoid species of fi ve families of Hymenop-
tera were recorded in 8 different localities in Bulgaria.

► Family Braconidae
Subfamily Microgastrinae
Apanteles ater (Ratzburg, 1852)
The V-thinstar larva of the host Pandemis cerasana (Hub) 

(Lepidoptera, Tortricidae) was found in locality 1 on 2.05.2011. 
White parasitoid cocoons were formed on the body of the host 
on 9.05.2011. Emergence of 19 males and 25 females occurred 
on 17.05.2011. A. ater is a primary gregarious larval endopara-
sitoid, common in orchards. P. cerasana is announced for the 
fi rst time as a host of the parasitoid for our country.
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Distribution: Europe, North America, Asia.
Apanteles xanthostigma (Haliday, 1834)
The larva of the host Ancylis achatana (Den. et Schiff.) 

(Lepidoptera, Tortricidae) was found during the fi rst ob-
servation of the level infestation by pests of plum buds of 
Prunus domestica in locality 2 on 3.02. 2009. The parasitoid 
cocoon was formed under laboratory conditions on 13. 03. 
2009. One female braconid wasp emerged on 23. 03. 2009.

A. xanthostigma is primary, solitary endoparasitoid iso-
lated from 68 lepidopteran and 3 dipteran species (Yu et al., 
2012; Fernandez-Triana et al., 2014). The parasitoid devel-
opes 2-3 generations per year (Zerova et al., 1989). 

Distribution: Europe, Asia, Africa. Species is established 
in North America after introduction from Europe (Fernan-
dez-Trianaet al., 2014). 

This is the fi rst rearing of A. xanthostigma of this host 
for Bulgaria.

Cotesia tibialis (Curtis, 1830)
The host Orthosia gracilis (Den. et Schiff.) (Lepidoptera, 

Noctuidae) was collected on the leaves of raspberry Rubus 
idaeus L. in locality 3. Twenty two male and 23 female brac-
onid wasps emerged on 5.06. 2008. C. tibialis is primary and 
secondary gregarious endoparasitoid, reported on 104 hosts 
of Microlepidoptera, Macrolepidoptera, Ichneumonoidea 
and Chalcidoidea (Yu et al., 2012). Raspberry is a new plant 
associate for the parasitoid.

Distribution: Europe, Asia.
*Microplitis naenia (Nixon, 1970)
Forty noctuids larvae of host Orthosia cruda (Den. et 

Schif.) (Lepidoptera, Noctuidae) were found on leaves of 
apple trees on 10.05.2010 (Locality 1). Parasitoids formed 
cocoons on 15.05.2010, 17.05.2010, and 19.05.2010. One 
male emerged on the 27.05.2010 and from the others, two 

males on the 25.03.2011 Data of our observation demon-
strated that M. naenia is a primary solitary larval endopara-
sitoid and develops at least two generations per year. Ac-
cording Yu et al. (2012) the parasitoid has been reared only 
on noctuid larvae. M. naenia is new for the Bulgarian fauna 
and apple is a new plant associate.

Distribution: Britain, Russia, Slovakia, Hungary and 
Turkey.

Subfamily Euphorinae
Meteorus ictericus (Nees, 1812) 
Larvae of the host Ancylis achatana (Den. et Schiff.) 

(Lepidoptera, Tortricidae) were collected on the leaves of 
Prunus domestica L., variety Stenley on 3.05.2012, in local-
ity 2. One parasitoid female emerged on 15.05. 2012. The 
species is primary and secondary solitary endoparasitoid and 
is known as polyphagous. M. ictericus is recovered of many 
hosts of lepidopteran families – Tortricidae, Yponomeu-
tidae, Lasiocampidae, Gelechiidae, Geometridae, Pyralidae, 
Pyraustidae, Noctuidae, Momphidae and Thaumetipoeidae. 
The parasitoid develops 2-3 generations in temperate regions 
and 4 in the Southern parts (Zerova et al., 1989). This is the 
fi rst fi nding of the parasitoid in plum biocenose.

Distribution: Palearctic and Nearctic regions, Asia, Aus-
tralia.

► Family Ichneumonidae 
Subfamily Banchinae
Apophua bipunctoria (Thunberg, 1824)
Larvae of the host Argyrotaenia ljungiana (Thunberg) 

(Lepidoptera, Tortricidae) were found on the leaves of apple 
trees in the locality 1 on 10.05.2010. Emergence of a male 
took place on 31.05.2010. A. bipunctoria is primary, solitary 

Table 1
Sampling localities and habitats
No Locality Latitude/

Longitude
Altitude (m a.s.l.) Habitat

1 Experimental fi eld in Kostinbrod town of the Institute of Soil 
Science, Agrotechnologies and Plant Protection “N. Pushkarov” 
(ISSAPP) (Ex Plant Protection Institute)

42°81′N 23 °23′E 548 Apple orchard

2 Experimental fi eld in Sofi a of the ISSAPP “N. Pushkarov” 42°45′N 25°14′E 550 Plum trees
3 Experimental fi eld in Kostinbrod town of the Institute of Agriculture 

– Kyustendil – (Ex Experimental Station of Small Fruit Crops) 
42°81′N 23°23′E 42°81′N 23°23′E Raspberry plantation

4 Experimental fi eld in Institute of Agriculture – Kyustendil town 42°28′N 22°69′E 512 Organic apple orchard
5 Agricultural University, Plovdiv city 42°15′N 24°75′E 164 Organic plum orchard
6 Pancharevo village, Sofi a region 42°60′N 23°38′E 703 Abandoned orchard
7 Ahtopol town 42°60′N 27°56′E 19 Private park
8 Kaval Tepe locality, Rhodope mountain 41°45′N 24°10′E 1530 Urtica dioica
9 Park”Borisovata gradina” 42°68′N 23°34′E 550 Quercus spp.
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endoparasitoid, develops 2 generations per year, preferably 
in larvae of the family Tortricidae. Females lay eggs in lar-
vae second instar, but endoparasitoid begins feed on the fully 
developed larva (Zerova et al., 1989). Rearing of A. bipunc-
tata of A. ljungiana is a new trophic parasitoid host relation 
for our country. 

Distribution: Palearctic and Neoarctic regions.
*Teleutaea striata (Gravenhorst, 1829) 
Firstly, the host Pandemis sp. (Lepidoptera, Tortricidae) 

was collected of leaves of raspberry Rubus idaeus L in local-
ity 3 on 2.06.2008, and the wasp emerged on 18.06.2008. In 
the second case larvae of P. heparana (Den. et Schiff.) were 
found on apple leaves in organic orchard in locality 4 on the 
20.05. 2011. The wasp emerged on 9.06.2011. T. striata is 
primary, solitary, larval endoparasitoid developing two gen-
erations per year. It is well known parasitoid of Tortricidae 
in orchards (Bichina and Gontarenko, 1981; Evenhuis and 
Vlug, 1983; Kienzle et al., 1997), especially often reared of 
Adoxophyes orana (Fischer von Röslerstamm). Rubus idae-
us is a new plant associate of the parasitoid.

Distribution: Austria, Belarus, Central European Russia, 
Czech Republic, Estonia, Finland, Germany, Hungary, Lat-
via, Lithuania, Moldova, Poland, Romania, Slovakia, Swe-
den, The Netherlands and Japan. 

Subfamily Campopleginae
Sinophorus xanthostomus (Gravenhorst, 1829)
Larvae of the host Eupsilia transversa (Hufnagel) (Lepi-

doptera, Noctuidae) was collected on the leaves of quince (Cy-
donia oblonga Mill.) near abandoned orchard in locality 6 on 
14. 05. 2009. The cocoon of the ichneumonid wasp was formed 
on 18.05. 2009 and the emergence of adult was registered on 25. 
05. 2009. This solitary, larval endoparasitod lays eggs in larvae 
of IVth-Vthinstars of Heliothis peltigera (Calbukov, 1978). The 
other known hosts of the parasitoids are of the families Pieridae 
(Pieris brassicae L., Pieris rapae L.), Noctuidae (e.g. Agrotis 
ipsilon Huf., Agrotis segetum Den & Schiff., Helicoverpa ar-
migera Hub., Heliothis peltigera Den & Schiff., Spodoptera ex-
igua Hub.), Gelechiidae (Chionodes distinctella Zell.), Crambi-
dae (Loxosteges ticticalis L., Ostrinia nubilalis Hub.), Pyralidae 
(Myelois circumvoluta Fourc.) (Zeman et al., 2015). 

Yu et al., (2012) reported the following associated plants 
Alnus glutinosa (L.); Gossypium hirsutum L.; Heracleum 
sphondylium L.; Lotus corniculatus L.; Medicago sativa L.; 
Picea spp. Dietrich and Zea mays L. In our country it was 
found also on Salvia sp., Mentha sp. and Vitis vinifera L. 
(Harizanov et al., 1977; Calbukov, 1978). A quince is a new 
plant associate of the parasitoid.

Distribution: Palearctic, Mediterranean, Neotropical and 
Oriental regions.

Subfamily Diplazontinae
*Phthorima compressa (Desvignes, 1856) 
Larvae of the host Episyrphus balteatus De Geer (Diptera, 

Syrphidae) were collected on the leaves of Prunus domestica 
L. heavy infested with Hyalopterus pruni (Geoff) (Aphidi-
dae) in locality 5 on 29.04.2008. The pupae were formed on 
17.05.2008, and parasitoid emerged on 23.05.2008. According 
our observation the parasitoid is solitary larval-pupal endo-
parasitoid. Only two dipteran hosts Neocnemodon fulvimanus 
(Zett.) and Neocnemodon vitripennis (Meigen) were reported 
in work of Yu et al. (2012). P. compressa on Episyrphus bal-
teatus is a new trophic relation and plum is a new plant habitat 
of the parasitoid. Parasitoid is a new for the Bulgarian fauna.

Distribution: Austria, Belguim, Cenral European Rus-
sia, Czech Republic, Finland, France, Germany, Hungary, 
Ireland, Italy, Latvia, Moldova, Poland, Romania, Slovakia, 
Spain, Sweden, Switzerland, UK and USA.

Subfamily Ichneumoninae
Tycherus fuscicornis (Wesmel, 1845) 
Larvae of the host Cacoecimorpha pronubana Hübner 

(Lepidoptera, Tortricidae) were found on the leaves of Laurus 
nobilis L in locality 7. One male emerged on 5. 07. 2009 and a 
female on 10.06. 2011.

The ichneumon wasp was isolated of the same host in France 
(Greathead and Greathead, 1992). Yu et al. (2012) reported Ole-
threutes hercyniana Treit. – as a systematically closed tortricid 
host species and only two plant associates – Daucus carota L. 
and Heracleum sphondylium L. L. nobilis is a new plant associ-
ate for the parasitoid.

Distribution: Armenia, Austria, Belgium, Bulgaria, Czecho-
slovakia, Estonia, Finland, France, Germany, Hungary, Ireland, 
Italy, Lithuania, Netherlands, Norway, Poland,Romania, Rus-
sia, Russia, Spain, Sweden, Ukraine, United Kingdom.

Subfamily Pimplinae
Endromopoda detrita (Holmgren, 1860)
The host Syricoris lacunana (Den. et Schiff.) was col-

lected on Urtica dioica L in locality 8. The same high alti-
tude of parasitoid habitat was found also in Turkey (Çoruh 
and Kolarov, 2010; Çoruh et al., 2014). 

Stinging nettle U.dioica is a new plant associate for the 
parasitoid (Yu et al., 2012).

Distribution: Holarctic and Oriental region (Çoruh and 
Kolarov, 2010).

► Family Eulophidae
Colpoclypeus fl orus (Walker, 1839)
Larvae of the host Cacoecimorpha pronubana (Hüb.) 

(Lepidoptera, Tortricidae) were found to feed on leaves 
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of L. nobilis in locality 7. Eight imago specimens of the 
parasitoid emerged in the period 4 – 6.07.2009. Eggs and 
fi rst instar larvae of C. fl orus develop inside the host and 
after second instar, they feed on the host larvae as ectopar-
asitoid (Zerova et al., 1989). The species is very common 
in orchards of Europe. L. nobilis is a new plant association 
for the parasitoid.

Distribution: Palaearctic and Nearctic regions.

Eulophus larvarum (L.)
Larvae of the host Orthosia gracilis (Den. et Schiff.) 

(Lepidoptera, Noctuidae) were found on raspberry Rubus 
idaeus L and blackberry Rubus fruticosus L. in locality 3. 
The parasitoid wasps emerged on 5.06 and 15.06. 2008. 
E. larvarum is primary gregarious ectoparasitoid, wide 
generalist, recorded of 96 species of orders Lepidoptera, 
Diptera, Hymenoptera and Coleoptera (Noyes, 2016). The 
parasitoid species normally develops two generations per 
year. Isolation of E. larvarum of O. gracilis is a new tro-
phic parasitoid host relation for our country.

Distribution: Europe, Asia.

► Famil y Perilampidae
Perilampus rufi cornis  (Fabricius, 1793)
Pupa of the host Argyrotaenia ljungiana Thun. (Lepi-

doptera, Tortricidae) found on on the leaves of apples in 
locality 1 on 30.08.2011. The emergence of one female of 
P. rufi cornis occurred on 11.09.2011. The species is sec-
ondary solitary endoparasitoid. Twenty six hosts of the or-
ders Hymenoptera, Diptera and Lepidoptera are listed in 
comprehensive Universal Chalcidoidea Database (Noyes, 
2016). Episimus argutanus (Clem.), Tortrix viridana L. 
and Rhyacionia buoliana (Den. et Schiff.) were the only 
primary tortricid hosts recorded and our fi nding is addi-
tion to the list of the parasitoid primary hosts.

Distribution: Europe, Asia, Africa, USA.

► Family Pteromalidae  
Dibrachis cavus (Walker, 1835)
Larvae of the host O. gracilis (Lepidoptera, Noctui-

dae) were collected on the leaves of blackberry Rubus 
fruticosus L. in locality 2. Emergence of imago was regis-
tered on 15.06.2008. D. Cavus is established as a primary, 
secondary and even third range parasitoid of numerous 
hosts of Lepidoptera, Diptera, Coleoptera, Hemiptera 
and some spiders. The chalcidoid develops 3–4 genera-
tions per year. The blackberry is new plant associate of 
the parasitoid.

Distrbution: Europe, North and South America, Asia, 
Australia.

Conclusion

Fifteen parasitoid species of order Hymenoptera were 
collected in 8 habitats in Bulgaria. Six species belong to fam-
ily Ichneumonidae, 5 to Braconidae, 2 – to Eulophidae and 
1 respectively to Perilampidae and Pteromalidae. Microplitis 
naenia and Phthorima compressa are new species for Bul-
garian fauna. 

Four new primary host-parasitoid trophic interactions 
were established (Meteorus ictericus ex. Ancylis achatana; 
Apophua bipunctoria ex. Argyrotaenia jungiana; Sinopho-
rus xanthostomus ex. Eupsilia transversa; and Perilampus 
rufi cornis ex. Argyrotaenia ljungiana). The plant associates 
are new respectively for the following parasitoids: Cotesia 
tibialis - Rubus idaeus; Tycherus fuscicornis – Laurus no-
bilis, Colpoclypeus fl orus - Laurus nobilis; Microplitis nae-
nia – Malus domestica; Sinophorus xanthostomus - Cydonia 
oblonga; Phthorima compressa - Prunus domestica; Endro-
mopoda detrita - Urtica dioica; Dibrachys cavus - Rubus 
fruticosus).

References

Bichina, T. I. and E. G. Gontarenko, 1981. The Orchard Leaf-
Rollers and their Entomophages. Kishinev, 1981, 150 pp. (Ru).

Calbukov, P., 1978. Study on entomophagous regulating density 
of bordered straw Heiothis (Chloridea) peltigera. Proceed-
ings of Symposium Biological Bases of Pests Control on Ag-
ricultural Crops, pp. 154-157.

Çoruh, S. and J. Kolarov, 2010. Ichneumonidae (Hymenoptera) 
from Northeastern Turkey. I. Bulletin of the Natural History 
Museum, 3: 177-186.

Çoruh, S., J. Kolarov and H. Özbek, 2014. The fauna of Ichneu-
monidae (Hymenoptera) of eastern Turkey with zoogeograph-
ical remarks and host data. Journal of Insect Biodiversity, 2 
(16): 1-21.

Evenhuis, H. H. and H. J. Vlug, 1983 Thehymenopterous para-
sites of leaf-feeding apple tortricids (Lepidoptera, Tortricidae) 
in The Netherlands. Tijdschrift Voor Entomologie, 126 (6): 
109-135.

Greathead, D. J. and A. H. Greathead, 1992. Biological con-
trol of insect pests by insect parasitoids and predators: the 
BIOCAT database. Biocontrol News and Information, 13 (4): 
61N-68N.

Harizanov, A, R. Stoeva and K. Nedjalkov, 1977. Some re-
sults of investigations on Lobesia botrana Den.& Schiff. and 
Eupoecelia ambiguella Hubner for their integrated control. 
Proceedings of Symposium Bulgaria-France, X-XI, Sofi a, 
1975, pp. 78-79.

Fernandez-Triana, J., M. R. Shaw, S. Cardinal and P. G. Ma-
son, 2014. Contributions to the study of the Holarctic fauna 
of Microgastrinae (Hymenoptera, Braconidae). I. Introduction 
and fi rst results of transatlantic comparisons. Journal of Hy-
menoptera Research, 37: 61-76. 



593New Data of Bulgarian Parasitoid Entomofauna and Contributions to Host-Parasitoid Interactions

Karsholt, O., E. Van Nieukerken and W. De Prins, 2013. Fauna Eu-
ropaea: Lepidoptera. Fauna Europaea version 2.6.
http://www.fauna-eu.org 

Kasparyan, D. R., A. Z. Atanassov, V. P. Ionaitis, V. S. Kuslitzkij, 
A. P. Rastnicin, U. V. Sijtan and V. I. Tolkanic, 1981. Key to 
determination of insects of the European part of the USSR. V 3, 
Hymenoptera, No129, Nauka, Leningrad, 688 pp. 

Kolarov, J. A., 2008. Catalogue of the [former] Yugoslavian Ichneu-
monidae (Hymenoptera, Insecta). Linzer biologische Beiträge, 40 
(2): 1585-1739.

Kienzle, J., C. P. W. Zebitz, S. Brass and A. Athanassov, 1997. 
Abundance of different tortricid species and their parasitoid an-
tagonists in ecological apple orchards in Southern Germany. Ento-
mological Research in Organic Agriculture, 15: 211-221.

Mitroiu, M. D., 2013. Fauna Europaea: Eulophidae, Perilampidae, 
Pteromalidae. Fauna Europaea version 2.6.
http://www.fauna-eu.org. 

Noyes, J. S., 2016. Universal Chalcidoidea Database.
http://www.nhm.ac.uk/ourscience/data/ chalcidoids/database/ 
(Database last updated: April 2016)

Peeva P., N. Velcheva and N. Balevski, 2009. New braconid parasit-
oids (Hymenoptera: Braconidae) isolated from lepidopterian pests 
in apple orchards in Bulgaria. Plant Science, 46 (4): 346-350 (Bg). 

Pencheva A., N. Velcheva and M. Yovkova, 2009. New species on 
Bay Laurel (Laurus nobilis L.) in Bulgaria. International Scientifi c 
Conference „Good Practices in Sustainable Agricultural Produc-
tion“ 12-14 November 2009, Sofi a (Bg). 

Tobias, V. I., S. A. Elokobilskij and A. G. Cotenko., 1986. Key to the 
Insects of the European Part of the USSR. V 3, Hymenoptera, No 
145, Leningrad, Nauka, 500 pp. (Ru).

Van Achterberg, K., 2013. Fauna Europaea: Braconidae, Ic-
nheumonidae, Fauna Europaea version 2.6.
http://www.fauna-eu.org

Velcheva N. and A. Atanassov, 2016. Parasitods reared from 
codling moth, Cydiapomonella (Linnaeus, 1758) and plum 
fruit moth, Grapholita funebrana (Treitschke, 1835) (Lepi-
doptera, Tortricidae) in Bulgaria. Bulgarian Journal of Agri-
cultural Science, 22 (2): 272-277.

Velcheva, N., A. Atanassov, O. Karadjova and Z. Hubenov, 
2012. Parasitoid assemblages reared from externally-feeding 
Lepidoptera and codling moth (Cydia pomonella L., Tortric-
idae) in young apple orchard in West Bulgaria. Bulgarian 
Journal of Agricultural Science, 18 (5): 675-681.

Velcheva, N., A. Atanassov, P. Peeva, N. Balevski, O. Karad-
jova, Y. Kolarov, V. Pelov and Z. Hubenov, 2010. Parasit-
oid assemblage of external-feeding lepidoptera in an aban-
doned plum orchard in West Bulgaria. Journal of Balkan 
Ecology, 13 (4): 405-416.

Yu, D. S. K., C. Achterberg and K. Horstmann, 2012. 
Taxapad 2012, Ichneumonoidea 2011. Ottawa, Ontario, 
Canada-1997-2012. http://www.taxapad.com/

Zeman, V., M. Rindoš and J. Lukaš, 2015. New faunistic re-
cords of ichneumon wasps (Hymenoptera, Ichneumonidae) 
from Moravia, Czech Republic. Acta Musei Moraviae, Sci-
entiae Biologicae, 100 (2): 281-286.

Zerova, M. D., Zh. G. Melika, V. I. Tolkanic and A. G. Ko-
tenko, 1989. Annotated list of insects parasitizing leaf roll-
ers which damage apples in South – West of the European 
part of the USSR. Information Bulletin EPS, IOBC, 28: 
7-69.

Received February, 3, 2017; accepted for printing June, 7, 2017



<<
  /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


