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Abstract

Abursanema iranicum n. gen., n. sp. is described and illustrated based on morphological, morphometric and molecular
characters. The new genus is characterized by its smooth outer and annulated inner cuticle, having two incisures in lateral
field, lacking stylet knobs, having pyriform terminal bulb with stem-like extension projecting into the intestine and lacking
of bursa in male. The new genus belongs to the family Paurodontidae. It most closely resembles the genera Paurodon-
toides and Paurodontus, but has affinities based on male characters with Gymnotylenchus of the family Neotylenchidae
too. From Paurodontoides, it differs by the absence of stylet knobs and having six sectors in the head framework. Com-
pared to Paurodontus, the new genus differs by the absence of stylet knobs, structure of the pharynx and absence of a bursa
in male. It differs from Gymnotylenchus mainly by lacking of stylet knobs, presence of a basal pharyngeal bulb with an
extension into the intestine and in the structure of the spicules. Molecular phylogenetic studies of the new genus using 706
bp partial sequences of the 28S rDNA D2/D3 segment revealed it forming a clade with two species of Sphaerularia in
both Bayesian Inference (BI) and maximum likelihood (ML) analyses with 1.00 Bayesian posterior probability (BPP) and
0.96 bootstrap support values (BS). Using 942 bp partial sequences of 18S ribosomal RNA gene, the new genus formed
a clade with a species of Deladenus with 0.86 BPP and 0.62 BS in BI and ML methods, respectively. With both BI and
ML methods, this clade forms a larger highly supported clade with two species of Sphaerularia.
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Introduction

The family Paurodontidae was erected by Thorne, 1941 and according to Siddiqi (2000), currently contains one
subfamily Paurodontinae Thorne, 1941 and seven valid genera: Paurodontus Thorne, 1941, Bealius Massey &
Hinds, 1970, Luella Massey, 1974, Misticius Massey, 1967, Neomisticius Siddiqi, 1986, Paurodontella Husain &
Khan, 1968 and Paurodontoides Jairajpuri & Siddiqi, 1969. On the affinity of Paurodontidae with Sphaerulariidae
Lubbock, 1861, Siddiqi (2000) states: “most probably, this family is a junior synonym of Sphaerulariidae since the
type genus and other genera included in it are morphologically similar and are suspected of having similar life
cycles to members of the latter group”. In morphology, members of both families have a stem-like extension at the
base of the terminal bulb, but biologically, the entomoparasitic forms of Paurodontidae are unknown, as is also the
case for our new genus. Chizhov (2004) accepted the general framework of Siddiqi’s opinion, and Andrassy (2007)
accepted Paurodontidae as a junior synonym of Sphaerulariidae. We believe such a synonymy will make it easier to
study members of this diverse group of nematodes. In general, the diversity and occurrence of hexatylenchid
nematodes is poorly known in Iran. From this diverse group of nematodes, two species, Hexatylus mulveyi Das,
1964 and Stictylus mucronatus (Thorne & Malek, 1968) Siddiqi, 1986 have been reported from Iran (Kheiri, 1972,
Gharakhani et al., 2009). Recently, Jahanshahi Afshar et al. (2014) reported two additional Iranian species of the
superfamily Sphaerularioidea Lubbock, 1861 (Poinar, 1975). During our extensive surveys on tylenchid nematodes
from Iran, a new species representing a new genus of the family Paurodontidae was recovered. The objectives of

Accepted by P. Mullin: 2 Apr. 2014, published: 30 Jun. 2014 301



References

Andrassy, 1. (2007) Free-living nematodes of Hungary, Il (Nematoda errantia). Budapest, Hungary, Hungarian Natural History
Museum and Systematic Zoology Research Group of the Hungarian Academy of Sciences, 496 pp.

Atighi, M.R., Pourjam, E., Pedram, M., Ye, W. & Robbins, R.T. (2012) Molecular and morphological characterization of
Ektaphelenchoides hunti sp. n. (Nematoda: Ektaphelenchinae) from northern Iran. Russian Journal of Nematology, 20,
37-44.

Atighi, M.R., Pourjam, E., Pedram, M., Ye, W., Robbins, R.T. & Namjou, S. (2013a) Molecular and morphological
characterisation of Ektaphelenchoides kelardashtensis sp. n. (Nematoda: Ektaphelenchinae) from northern Iran. Russian
Journal of Nematology, 21 (1), 23-30.

Atighi, M.R., Pourjam, E., Pereira, T.J., Okhovvat, S.M., Alizada, B.A., Mundo-Ocampo, M. & Baldwin, J.G. (2013b)
Redescription of Filenchus annulatus (Siddiqui & Khan, 1983) Siddiqi, 1986 based on specimens from Iran with
contributions to the molecular phylogeny of the Tylenchidae. Nematology, 15, 129—141.
http://dx.doi.org/10.1163/156854112x649819

Bedding, R.A. (1974) Five new species of Deladenus (Neotylenchidae), entomophagous mycetophagous nematodes parasitic
in siricid woodwasps. Nematologica, 20, 204-225.
http://dx.doi.org/10.1163/187529274x00186

Blaxter, M.L., De Ley, P., Garey, J.R., Liu, L.X., Scheldeman, P., Vierstraete, A., Vanfleteren, J.R., Mackey, L.Y., Dorris, M.,
Frisse, L.M., Vida, J.T. & Thomas, W.K. (1998) A molecular evolutionary framework for the phylum Nematoda. Nature,
392, 71-75.

Bert, W., Leliaert, F., Vierstraete, A.R., Vanfleteren, J.R. & Borgonie, G. (2008) Molecular phylogeny of the Tylenchina and
evolution of the female gonoduct (Nematoda: Rhabditida). Molecular Phylogenetics and Evolution, 48 (2), 728-744.
http://dx.doi.org/10.1016/j.ympev.2008.04.011

Carta, L.K., Skantar, A.M., Handoo, Z.A. & Baynes, M.A. (2011) Supplemental description of Paraphelenchus acontioides
(Tylenchida: Aphelenchidae, Paraphelenchinae), with ribosomal DNA trees and a morphometric compendium of female
Paraphelenchus. Nematology, 13 (8), 887-899.
http://dx.doi.org/10.1163/138855411x560968

Chizhov, V.N. (2004) Entomopathogeneous nematodes from the suborder Hexatylina (Nematoda: Tylenchida). /n: Sonin, M.D.
(Ed.), Parasitic nematodes of plants and insects, Moscow, Russia, Nauka, pp. 277-293.

Chizhov, V.N., Butorina, N. & Subbotin, S.A. (2012) Entomoparasitic nematodes of the genus Skarbilovinema: S. laumondi
and S. lyoni (Nematoda: Tylenchida), parasites of the flies of the family Syrphidae (Diptera), with phylogeny of the
suborder Hexatylina. Russian Journal of Nematology, 20, 141-155.

Das, V.M. (1964) Hexatylus mulveyi n. sp. and Deladenus durus (Cobb, 1922) Thorne,1941(Nematoda : Neotylenchidae) from
the Canadian Arctic. Canadian Journal of Zoology, 42, 649—653.
http://dx.doi.org/10.1139/z64-056

Davies, K., Ye, W., Giblin-Davis, R. & Thomas, K.W. (2009) Ficotylus congestae gen. n., sp. n. (Anguinata), from Ficus
congesta (Moraceae) sycones in Australia. Nematology, 11 (1), 63-75.
http://dx.doi.org/10.1163/156854108x398426

Davies, K.A., Ye, W., Giblin-Davis, R.M., Taylor, G.S., Scheffer, S.J. & Thomas, W.K. (2010) The nematode genus Fergusobia
(Nematoda: Neotylenchidae): molecular phylogeny, descriptions of clades and associated galls, host plants and
Fergusonina fly larvae. Zootaxa, 2633, 1-66.

De Grisse, A.T. (1969) Redescription ou modifications de quelques techniques utilises dans 1'étude des nématodes
phytoparasitaires. Mededlingen Rijksfaculteit der Landbouwwetenschappen Gent, 34, 351-369.

De Ley, P., De Ley, I.T., Morris, K., Abebe, E., Mundo-Ocampo, M., Yoder, M., Heras, J., Waumann, D., Rocha-Olivares, A.,
Burr, A.H.J., Baldwin, J.G. & Thomas, W.K. (2005) An integrated approach to fast and informative morphological
vouchering of nematodes for applications in molecular barcoding. Philosophical Transactions of the Royal Society B:
Biological Sciences, 360 (1462), 1945—1958.
http://dx.doi.org/10.1098/rstb.2005.1726

Fuchs, G. (1930) Neue an Borken- und Riisselkdfer gebundene Nematoden, halbparasitische und Wohnungseinmieter.
(Freilebende Nematoden aus Moos und Walderde in Borken- und Riisselkdfergidngen.) Zoologische Jahrbiicher
(Systematik), 59, 505—646.

Fuchs, G. (1937) Neue parasitische und halbparasitische Nematoden bei Borkenkéfern und einige andere Nematoden. I. Teil.
Zoologische Jahrbiicher (Systematik), 70, 291-380.

Gharakhani, A., Pourjam, E. & Karegar, A. (2009) Some tylenchid nematodes from Kerman province, Iran. Journal of Plant
Pests and Diseases, 77, 95-117.

Holterman, M., van der Wurff, A., van den Elsen, S., van Megen, H., Bongers, T., Holovachov, O., Bakker, J. & Helder, J.
(2006) Phylum-wide analysis of SSU rDNA reveals deep phylogenetic relationships among nematodes and accelerated
evolution toward crown clades. Molecular Biology and Evolution, 23(9), 1792—1800.

Hong, R.L., Villwock, A. & Sommer, R.J. (2005) Cultivation of the rhabditid Poikilolaimus oxycercus as a laboratory nematode
for genetic analyses. Journal of Experimental Zoology Part A: Comparative Experimental Biology, 303 (9), 742-760.

Huang, R.E., Ye, W,, Liang, J., Lu, Q. & Zhang, X.Y. (2012) Tylaphelenchus jiaae n. sp. and Aphelenchoides varicaudatus

312 - Zootaxa 3826 (2) © 2014 Magnolia Press YAGHOUBI ET AL.


http://dx.doi.org/10.1163/156854112x649819
http://dx.doi.org/10.1163/156854112x649819
http://dx.doi.org/10.1163/187529274x00186
http://dx.doi.org/10.1163/187529274x00186
http://dx.doi.org/10.1016/j.ympev.2008.04.011
http://dx.doi.org/10.1016/j.ympev.2008.04.011
http://dx.doi.org/10.1163/138855411x560968
http://dx.doi.org/10.1163/138855411x560968
http://dx.doi.org/10.1139/z64-056
http://dx.doi.org/10.1139/z64-056
http://dx.doi.org/10.1163/156854108x398426
http://dx.doi.org/10.1163/156854108x398426
http://dx.doi.org/10.1098/rstb.2005.1726
http://dx.doi.org/10.1098/rstb.2005.1726

(Nematoda: Aphelenchoidinae) from Simao pine in Yunnan Province, China. Nematology, 14 (1), 93—108.
http://dx.doi.org/10.1163/138855411x579418

Husain, S.I. & Khan, A.M. (1968) Paurodontella n. gen. and three new species of nematodes from North India (Nematoda:
Neotylenchidae). Nematologica, 13 (1967), 493-500.
http://dx.doi.org/10.1163/187529267x00274

Jahanshahi Afshar, F., Pourjam, E. & Kheiri, A. (2014) New record of two species belonging to superfamily Sphaerularioidea
(Nematoda: Rhabditida) from Iran. Journal of Crop Protection, 3, 59-67.

Jairajpuri, M.S. & Siddiqi, M.R. (1969) Paurodontoides n. gen. (Paurodontidae) with an outline classification of
Neotylenchoidea n. rank. Nematologica, 15, 287-288.

Kanzaki, N., Giblin-Davis, R.M., Cardoza, Y.J., Ye, W., Raffa, K.F. & Center, B.J. (2008) Bursaphelenchus rufipennis n. sp.
(Nematoda: Parasitaphelenchinae) and redescription of Ektaphelenchus obtusus (Nematoda: Ektaphelenchinae), associates
from nematangia on the hind wings of Dendroctonus rufipennis (Coleoptera: Scolytidae). Nematology, 10 (6), 925-955.
http://dx.doi.org/10.1163/156854108786161517

Kanzaki, N., Giblin-Davis, R.M., Scheffrahan, R.H. & Center, B.J. (2009) Poikilolaimus floridensis n. sp. (Rhabditida:
Rhabditidae) associated with termites (Kalotermitidae). Nematology, 11, 203-216.
http://dx.doi.org/10.1163/156854109x429547

Kanzaki, N., Kosaka, H., Sayama, K., Takahashi, J.I. & Makino, S.I. (2007) Sphaerularia vespae sp. nov. (Nematoda,
Tylenchomorpha, Sphaerularioidea), an endoparasite of a common Japanese hornet, Vespa simillima Smith (Insecta,
Hymenoptera, Vespidae). Zoological science, 24 (11), 1134-1142.
http://dx.doi.org/10.2108/zsj.24.1134

Kheiri, A. (1972) Plant parasitic nematodes (Tylenchida) from Iran. Biologisch Jaarboek Dodonaea, 40, 224-239.

Larget, B. & Simon, D.L. (1999) Markov chain Monte Carlo algorithms for the Bayesian analysis of phylogenetic trees.
Molecular Biology and Evolution, 16,750-759.

Lubbock, J. (1861) On Sphaerularia bombi. Natural History Review, 1, 44-57.

Massey, C.L. (1967) Nematodes associated with tree—infesting insects: Paurodontidae new amily and Misticiinae new
subfamily with a description of one new genus and four new species. Canadian Journal of Zoology, 45, 779-786.

Massey, C.L. (1974) Biology and Taxonomy of Nematode Parasites and Associates of Bark Beetles in the United States.
Agriculture Handbook No. 446, USDA, Forest Service, Washington, USA, v + 233 pp.

Massey, C.L. & Hinds, T.E. (1970) Nematodes from aspen cankers in Colorado and New Mexico. Canadian Journal of
Zoology, 48, 97-108.
http://dx.doi.org/10.1139/z70-012

Mullin, P.G.,, Harris, T.S. & Powers, T.O. (2005) Phylogenetic relationships of Nygolaimina and Dorylaimina (Nematoda:
Dorylaimida) inferred from small subunit ribosomal DNA sequences. Nematology, 7, 59-79.
http://dx.doi.org/10.1163/1568541054192199

Nunn, G.B. (1992) Nematode molecular evolution . Ph.D. dissertation, University of Nottingham, UK, 192 pp.

Nylander, J.A.A. (2004) MrModeltest. Program distributed by the author, Evolutionary Biology Centre, Uppsala University.

Oliveira, R.D., Santin, A.M., Seni, D.J., Dietrich, A., Salazar, L.A., Subbotin, S.A., Mundo-Ocampo, M., Goldenberg, R. &
Barreto, R.W. (2013) Ditylenchus gallaeformans sp. n. (Tylenchida: Anguinidae) a neotropical nematode with biocontrol
potential against weedy Melastomataceae. Nematology, 15 (2), 179-196.
http://dx.doi.org/10.1163/15685411-00002670

Palomares—Rius, J.E., Subbotin, S.A., Liebanas, G., Landa, B.B. & Castillo, P. (2009) Eutylenchus excretorius Ebsary &
Eveleigh, 1981 (Nematoda: Tylodorinae) from Spain with approaches to molecular phylogeny of related
genera. Nematology, 11 (3), 343-354.
http://dx.doi.org/10.1163/156854109x446944

Pedram, M., Pourjam, E., Ye, W., Atighi, M.R., Robbins, R.T. & Ryss, A. (2011) Description of Bursaphelenchus
mazandaranense sp. n. (Nematoda: Parasitaphelenchidae) from Iran. Russian Journal of Nematology, 19 (2), 121.

Perlman, S.J., Spicer, G.S., Shoemaker, D.D. & Jaenike, J. (2003) Associations between mycophagous Drosophila and their
Howardula nematode parasites: a worldwide phylogenetic shuffle. Molecular Ecology, 12 (1), 237-249.
http://dx.doi.org/10.1046/j.1365-294x.2003.01721.x

Poinar, G.O. Jr. (1975) Entomogenous Nematodes. A Manual and Host List of Insect-Nematode Associations. E.J. Brill, Leiden,
The Netherlands, 317 pp.

Ronquist, F. & Huelsenbeck, J.P. (2003) MrBayes 3: Bayesian phylogenetic inference under mixed models. Bioinformatics, 19,
1572-1574.
http://dx.doi.org/10.1093/bioinformatics/btg180

Siddiqi, M.R. (1961) Gymnotylenchus zeae, n. g., n. sp. (Nematoda: Neotylenchidae), a root associate of Zea mays L. (sweet
corn) in Aligarh, North India. Nematologica, 6, 59—63.
http://dx.doi.org/10.1163/187529261x00289

Siddiqi, M.R. (1986) Tvlenchida: Parasites of Plants and Insects. Commonwealth Agricultural Bureaux, Farnham Royal,
Slough, UK, ix + 645 pp.

Siddigi, M.R. (2000) Tylenchida: Parasites of Plants and Insects, 2" Edition. Wallingford, CABI Publishing, UK, 833 pp.

Silvestro, D. & Michalak, I. (2011) raxmIGUI: a graphical front-end for RAXML. Organisms Diversity and Evolution, 12,

ABURSANEMA IRANICUMN. GEN., N. SP. Zootaxa 3826 (2) © 2014 Magnolia Press - 313


http://dx.doi.org/10.1163/138855411x579418
http://dx.doi.org/10.1163/138855411x579418
http://dx.doi.org/10.1163/187529267x00274
http://dx.doi.org/10.1163/187529267x00274
http://dx.doi.org/10.1163/156854108786161517
http://dx.doi.org/10.1163/156854108786161517
http://dx.doi.org/10.1163/156854109x429547
http://dx.doi.org/10.1163/156854109x429547
http://dx.doi.org/10.2108/zsj.24.1134
http://dx.doi.org/10.2108/zsj.24.1134
http://dx.doi.org/10.1139/z70-012
http://dx.doi.org/10.1139/z70-012
http://dx.doi.org/10.1163/1568541054192199
http://dx.doi.org/10.1163/1568541054192199
http://dx.doi.org/10.1163/15685411-00002670
http://dx.doi.org/10.1163/15685411-00002670
http://dx.doi.org/10.1163/156854109x446944
http://dx.doi.org/10.1163/156854109x446944
http://dx.doi.org/10.1046/j.1365-294x.2003.01721.x
http://dx.doi.org/10.1046/j.1365-294x.2003.01721.x
http://dx.doi.org/10.1093/bioinformatics/btg180
http://dx.doi.org/10.1093/bioinformatics/btg180
http://dx.doi.org/10.1163/187529261x00289
http://dx.doi.org/10.1163/187529261x00289

335-337.
http://dx.doi.org/10.1007/s13127-011-0056-0

Skarbilovich, T.S. (1947) Revision of the systematics of the nematode family Anguillulinidae Baylis & Daubney, 1926.
Doklady Akademii Nauk, SSR, 57, 307-308. [in Russian]

Subbotin, S.A., Sturhan, D., Chizhov, V.N., Vovlas, N. & Baldwin, J.G. (2006) Phylogenetic analysis of Tylenchida Thorne,
1949 as inferred from D2 and D3 expansion fragments of the 28S rRNA gene sequences. Nematology, 8 (3), 455-474.
http://dx.doi.org/10.1163/156854106778493420

Thorne, G. (1941) Some nematodes of the family Tylenchidae which do not possess a valvular median esophageal bulb. Great
Basin Naturalist, 2, 37-85.

Thorne, G. & Malek, R.B. (1968) Nematodes of the Northern Great Plains. Part I. Tylenchida (Nemata: Secernentea). Technical
Bulletin of South Dakota Agricultural Experiment Station, 31, 1-111.

Vovlas, N., Troccoli, A., Palomares-Rius, J.E., De Luca, F., Liébanas, G., Landa, B.B. & Castillo, P. (2011) Ditylenchus gigas n.
sp. parasitizing broad bean: a new stem nematode singled out from the Ditylenchus dipsaci species complex using a
polyphasic approach with molecular phylogeny. Plant Pathology, 60 (4), 762-775.
http://dx.doi.org/10.1111/j.1365-3059.2011.02430.x

Whitehead, A.G. & Hemming, J.R. (1965) A comparison of some quantitative methods of extracting small vermiform
nematodes from soil. Annals of Applied Biology, 55, 25-38.
http://dx.doi.org/10.1111/j.1744-7348.1965.tb07864.x

Ye, W., Giblin-Davis, R.M., Braasch, H., Morris, K. & Thomas, W.K. (2007) Phylogenetic relationships among
Bursaphelenchus species (Nematoda: Parasitaphelenchidae) inferred from nuclear ribosomal and mitochondrial DNA
sequence data. Molecular Phylogenetics and Evolution, 43 (3), 1185-1197.
http://dx.doi.org/10.1016/j.ympev.2007.02.006

Ye, W., Giblin-Davis, R.M., Davies, K.A., Purcell, M.F., Scheffer, S.J., Taylor, G.S., Center, T.D., Morris, K. & Thomas, W.K.
(2007) Molecular phylogenetics and the evolution of host plant associations in the nematode genus Fergusobia
(Tylenchida: Fergusobiinae). Molecular Phylogenetics and Evolution, 45 (1), 123—141.
http://dx.doi.org/10.1016/j.ympev.2007.02.027

Yu, Q., de Groot, P, Leal, 1., Davis, C., Ye, W. & Foord, B. (2011) First report and characterization of Deladenus proximus
(Nematoda: Neotylenchidae) associated with Sirex nigricornis (Hymenoptera: Siricidae) in Canada. International Journal
of Nematology, 21 (2), 139-146.

Zeng, Y., Giblin-Davis, R.M., Ye, W., Belair, G,, Boivin, G. & Thomas, W.K. (2007) Bradynema listronoti n. sp. (Nematoda:
Allantonematidae), a parasite of the carrot weevil Listronotus oregonensis (Coleoptera: Curculionidae) in Quebec,
Canada. Nematology, 9 (5), 608—624.
http://dx.doi.org/10.1163/156854107782024749

314 - Zootaxa 3826 (2) © 2014 Magnolia Press YAGHOUBI ET AL.


http://dx.doi.org/10.1111/j.1365-3059.2011.02430.x
http://dx.doi.org/10.1111/j.1365-3059.2011.02430.x
http://dx.doi.org/10.1007/s13127-011-0056-0
http://dx.doi.org/10.1163/156854106778493420
http://dx.doi.org/10.1163/156854106778493420
http://dx.doi.org/10.1111/j.1744-7348.1965.tb07864.x
http://dx.doi.org/10.1111/j.1744-7348.1965.tb07864.x
http://dx.doi.org/10.1016/j.ympev.2007.02.006
http://dx.doi.org/10.1016/j.ympev.2007.02.027
http://dx.doi.org/10.1163/156854107782024749
http://dx.doi.org/10.1163/156854107782024749

	Abstract
	Introduction
	Material and methods
	Results
	Systematics
	Genus Abursanema n. gen.
	Abursanema iranicum n. gen., n. sp.
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




