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Abstract

Regardless of rich biodiversity, cytogenetic reports on Pentatomidae refer to less than 400 species. This paper 

reports, for the first time, course of meiosis of three species of subfamily Pentatominae viz., Tolumnia antennata 

Distant, Cahara jugatoria (Lethierry) and Cahara confusa (Distant). Species-specific variations observed with 

respect to association pattern of X and Y during prophase, arrangement pattern of chromosomes at metaphase I and 

degree of association between X and Y in the pseudobivalent at metaphase II are explained in the present paper.

Tolumnia antennata and Cahara jugatoria possess 2n=14=12A+XY while Cahara confusa possesses 

2n=12=10A+XY. At least one ring bivalent is observed during diplotene in all the three species. X and Y dissociate to get 

well separated at diplotene in Cahara confusa, at diakinesis in Tolumnia antennata and at metaphase I in Cahara juga-

toria. In Cahara jugatoria, at metaphase I, X and Y are peripheral forming a part of the ring. In Cahara confusa, at meta-

phase II, X is peripheral while Y lies in the centre and the two fail to associate to form a pseudobivalent, a phenomenon 

never recorded earlier in any pentatomid. 
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Introduction

The family Pentatomidae is one of the largest families of the sub-order Heteroptera, consisting of 4,722 species 

belonging to 896 genera (Rider, 2006–2014). It is divided into eight subfamilies: Asopinae, Cyrtocorinae, 

Discocephalinae, Edessinae, Pentatominae, Phyllocephalinae, Podopinae and Serbaninae. Majority of pentatomids 

are plant feeders and several of them are of great economic importance. Most of the economically important 

phytophagous species belong to the subfamilies Edessinae and Pentatominae, and include majority of crop pests 

(Schaefer & Panizzi 2000). Pentatominae is the largest subfamily comprising 3,336 species belonging to 621 

genera (Rider 2006–2014). 

Cytogenetically, Pentatomidae is characterized by the absence of microchromosomes and XY sex determining 

mechanism except in three species: Macropygium reticulare (Fabricius), Rhytidolomia senilis (Say) and Thyanta 

calceata (Say) (Rebagliati et al., 2005). Regardless of rich biodiversity, cytogenetic reports on Pentatomidae refer 

to less than 400 species (Ueshima 1979; Manna & Deb-Mallick 1981; Nuamah 1982; Manna 1984; Satapathy & 

Patnaik 1988, 1989; Satapathy et al. 1990; Gozàlez-Garcia et al. 1996; Rebagliati 2000; Rebagliati et al. 2001, 

2002, 2003, 2005;  Lanzone 2003; Kerzhner et al. 2004; Kaur & Semahagn 2010 a & b; Rebagliati & Mola 2010 a 

& b; Kerisew 2011). In the present paper, course of meiosis of three species viz. Tolumnia antennata Distant, 

Cahara jugatoria (Lethierry) and Cahara confusa (Distant) belonging to subfamily Pentatominae has been 

described for the first time.

Material and methods

Adult males of three species of subfamily Pentatominae, Tolumnia antennata Distant, Cahara jugatoria (Lethierry) 
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During the diffuse stage, a common meiotic feature of Heteroptera, condensed sex chromosomes usually fuse 

or associate closely. In the present three species of Pentatominae, too, X and Y chromosomes associate closely to 

form a single heteropycnotic body during the diffuse stage but variations in their association pattern have been 

observed in the subsequent stages. X and Y dissociate to get well separated at diplotene in Cahara confusa, at 

diakinesis in Tolumnia antennata and at metaphase I in Cahara jugatoria. Such variations have been reported 

earlier in other pentatomids also (Manna 1951; Satapathy & Patnaik 1988, 1991; Rebagliati et al. 2001; Kaur & 

Semahagn 2010 a & b; Kerisew 2011).

In Heteroptera, there is predominance of one chiasma per bivalent (Satapathy & Patnaik 1988; Goza`lez-

Garcia et al. 1996; Grozeva & Nokkala 1996; Bressa et al. 1999; Nokkala & Nokkala 1999; Lanzone & Souza 

2006). However, in the presently studied three species of Pentatomidae, a good proportion of cells (100% in 

Tolumnia antennata, 67.64% in Cahara jugatoria and 68.48% in Cahara confusa) show at least one autosomal 

bivalent of the complement with two chiasmata as has been reported earlier in some pentatomids by Camacho et al.

(1985), Mola & Papeschi (1993), Kaur & Semahagn (2010 a & b), Rebagliati & Mola (2010a & b) and Kerisew 

(2011). The present observations substantiate the viewpoint of Rebagilati & Mola (2010b) that the presence of ring 

bivalent is common rather than exceptional in Pentatomidae 

In Cahara confusa and Tolumnia antennata, autosomal bivalents are arranged in a ring on the metaphase I 

plate in the centre of which lie X and Y as has been reported in most of the pentatomid species (Manna 1951; 

Satapathy & Patnaik 1988; Rebagilati et al. 2001; Lanzone & Souza 2006). However, in Cahara jugatoria, 

chromosome arrangement deviates from this typical pattern. Here, X and Y are peripheral forming a part of the ring 

(84.21% of 38 cells analyzed). This behavior is less common and has earlier been reported only in 7 species viz., 

Eurydema pulchrum (Kaur et al. 2006; Kaur & Semahagn 2010 a), Mormidae paupercula (Rebagliati & Mola 

2010a), Acledra kimbergii (Rebagliati & Mola 2010b), Eysarcoris rosaceous, Halys seregera, Plautia fimbriata

and Priassus exemptus (Kerisew 2011).

In Cahara jugatoria and Tolumnia antennata, at metaphase II, autosomes form a ring in the centre of which 

lies the XY pseudobivalent, a behavior commonly observed in Pentatomidae (Manna 1951; Parshad 1957; 

Satapathy & Patnaik 1988; Rebagliati et al. 2001; Kaur & Semahagn 2010 a & b; Kerisew 2011). Deviations with 

respect to degree of association between X and Y have earlier been reported in Acledra kimbergii in which sex 

chromosomes retain their typical close association or are slightly separated (Rebagliati & Mola 2010b) and in 

Haylomorpha murrea where the two lie nearby but remain well separated ( Kerisew 2011). In both these species, 

sex chromosomes lie within the ring. In Cahara confusa, however, X is peripheral while Y lies in the centre and the 

two fail to associate at all to form a pseudobivalent in all the studied plates, a phenomenon never recorded earlier in 

any pentatomid species.

To conclude, behavior of the chromosomes during meiosis in Tolumnia antennata is typical of Pentatomidae. 

However, a few species-specific variations and exceptions with respect to arrangement of chromosomes and degree 

of association between X and Y during metaphase I and II are recorded in Cahara jugatoria and Cahara confusa. 

References

Bressa, M.J., Papeschi, A.G., Mola, L.M. & Larramendy, M.L. (1999) Meiotic studies in Dysdercus Guerin Meneville 1831 

(Heteroptera: Pyrrhocoridae). I. Neo-XY in Dysdercus albofasciatus Berg 1878, a new sex chromosome determining 

system in Heteroptera. Chromosome Research, 7, 503–508.

Camacho, J.P.M., Belda, J. & Cabrero, J. (1985) Meiotic behaviour of holocentric chromosomes of Nezara viridian (Insecta: 

Heteroptera) analysed by C banding and Silver impregnation. Canadian Journal of Genetics and Cytology, 27, 490–497.

Carr, D.H. & Walker, J.E. (1961) Carbol-fuchsin as a stain for human chromosomes. Stain Technology, 30, 233–236.

http://dx.doi.org/10.3109/10520296109113278

Dey, S.K. & Wangdi, T. (1988) Chromosome number and sex chromosome system in forty-four species of Heteroptera. 

Chromosome Information Service, 45, 5–8.

Dutt, M.K. (1955) Chromosome structure and meiosis in a Pentatomid bug. Experientia, 11, 223–224.

http://dx.doi.org/10.1007/bf02160465

Gozàlez-Garcia, J.M., Antonio, C. Siya, J.A. & Rufas, J.S. (1996) Meiosis in holocentric chromosomes: kinetic activity is 

randomly restricted to the chromatid ends of sex univalents in Graphosoma italicum (Heteroptera), Chromosome 

Research, 4, 124–132. 

http://dx.doi.org/10.1007/bf02259705

Grozeva, S.M. & Nokkala, S. (1996) Chromosomes and their meiotic behaviour in two families of the primitive infra-order 
KAUR & SHARMA 398  ·  Zootaxa 3920 (2)  © 2015 Magnolia Press



Dipsocoromorpha (Heteroptera). Hereditas, 125, 31–36.

http://dx.doi.org/10.1111/j.1601-5223.1996.t01-1-00031.x

Kaur, H. & Semahagn, B.K. (2010a) Meiosis in Three Species of Heteroptera from Ethiopia (East Africa). Cytologia, 75 (2), 

141–147.

http://dx.doi.org/10.1508/cytologia.75.141

Kaur, H. & Semahagn, B.K. (2010b) Meiotic behavior of chromosomes in three predator species of the subfamily Asopinae 

(Heteroptera: Pentatomidae). Comparative Cytogenetics, 4 (2), 133–139.

Kaur, H., Chhabra, S., Suman, V. & Gupta, M. (2006) Chromosomes and their behaviour in two families of the sub-order 

Heteroptera. Cytologia, 71 (2), 111–118.

http://dx.doi.org/10.1508/cytologia.71.111

Kerisew, B. (2011) Cytogenetic Investigations on Some Species of the Family Pentatomidae (Insecta: Hemiptera: Heteroptera).

Ph. D. thesis, Punjabi University, India. 169 pp.

Kerzhner, I.M., Kuznetsova, V.G. & Rider, D.A. (2004) Karyotypes of Pentatomoidea additional to published by Ueshima, 

1979 (Heteroptera). Zoosystematica, 13, 17–21.

Lanzone, C. (2003) Comportamento meiotic en tres espicies de la familia Pentatomidae (Hemiptera: Heteroptera). Journal of 

Basic and Applied Genetics, 15 (2), 100.

Lanzone, C. & Souza, M. (2006) Chromosome complement and meiosis in three species of the Neotropical bug genus 

Antiteuchus (Heteroptera: Pentatomidae: Discocephalinae). Genetics and Molecular Biology, 103, 239–243.

http://dx.doi.org/10.1590/s1415-47572006000100011

Manna, G.K. (1951) A study of the chromosomes during meiosis in forty three species of Indian Heteroptera. Proceedings of 

the Zoological Society of Calcutta, 4, 1–166.

Manna, G.K. (1984) Chromosomes and evolution in Heteroptera. In: Sharma A.K. & Sharma A. (Eds.), Chromosomes in 

evolution of eukaryotic groups. Vol. II. CRC Press, Boca Raton, Florida, pp. 189–225.

Manna, G.K. & Deb-Mallick, S. (1981) Meiotic chromosome constitution in forty one species of Heteroptera. Chromosome 

Information Service, 31, 9–11.

Manna, G.K. & Deb-Mallick, S. (1982) Evolution of sex chromosomes number and behaviour in Heteroptera. Journal of 

Advanced Zoology, 3, 20–32.

Mittal, O.P & Joseph, L. (1981) Chromosome number and sex mechanism in twenty-eight species of Indian pentatomid bugs. 

Chromosome information Service, 30, 6–7.

Mola, L.M & Papeschi, A.G. (1993) Meiotic studies in Largus rufipennis (Caselnau) (Largidae, Heteroptera). Frequency and 

behaviour of ring bivalents and B chromosomes. Heredity, 71, 33–40. 

http://dx.doi.org/10.1038/hdy.1993.104

Nokkala, S. & Nokkala, C. (1999) Chromosomes in two bug species of Hebrus (Hebridae, Heteroptera). The occurrence of 

neo-XY sex chromosome system in Heteroptera. Carylogia, 52, 27–30.

http://dx.doi.org/10.1080/00087114.1998.10589150

Nuamah, K.A. (1982) Karyotypes of some Ghanian shield bugs and the higher systematics of the Pentatomidae (Hemiptera, 

Heteroptera). Insect Science & Application, 3, 9–28.

http://dx.doi.org/10.1017/s1742758400001843

Parshad, R. (1957) Chromosome number and sex mechanism in twenty species of the Indian Heteroptera. Current Science, 26, 

125.

Rao, S.R.V. (1954) Meiotic chromosome studies in three species of Heteroptera. Journal of Zoological Society of India, 6, 

153–158.

Rebagliati, P.J. (2000) Estudios citogeneticos en species argentinas de Pentatomidae (Heteroptera). Tesisde Licenciatura. Fac. 

Cs. Exactasy Naturales, University, Buenos Aires, 70 pp.

Rebagliati, P.J. & Mola, L.M. (2010a) Kinetic activity of sex chromosomes of Mormidea paoupercula (Heteroptera: 

Pentatomidae). European Journal of Entomology, 107, 317–323.

http://dx.doi.org/10.14411/eje.2010.040

Rebagliati, P.J. & Mola, L.M. (2010b) Meiotic behavior and karyotype variation in Aclerda (Pentatomidae, Heteroptera). 

Genetics and Molecular Research, 9 (2), 739–749.

http://dx.doi.org/10.4238/vol9-2gmr763

Rebagliati, P.J., Mola, L.M. & Papeschi, A.G. (2001) Karyotype and meiotic behaviour of the holokinetic chromosomes of six 

Argentine species of the Pentatomidae (Heteroptera). Caryologia, 54, 393–397.

http://dx.doi.org/10.1080/00087114.2001.10589245

Rebagliati, P.J., Mola, L.M., Papeschi, A.G. & Grazia, J. (2005) Cytogenetic studies in Pentatomidae (Heteroptera): A review. 

Journal of Zoological Systematics and Evolutionary Research, 43, 199–213.

http://dx.doi.org/10.1111/j.1439-0469.2005.00312.x

Rebagliati, P.J., Papeschi, A.G. & Mola, L.M. (2002) Cytogenetics of Pentatomidae. In: Kerzhner, I.M. (Ed.), 2nd Quadrennial 

Meeting of Heteropterists Society. Abstracts book, St. Petersburg, pp. 49. 

Rebagliati, P.J., Papeschi, A.G. & Mola, L.M. (2003) Meiosis and fluorescent banding in Edessa meditabunda and E. 

rufomarginata (Heteroptera: Pentatomidae: Edessinae). European Journal of Entomology, 100, 11–18.

http://dx.doi.org/10.14411/eje.2003.002
 Zootaxa 3920 (2)  © 2015 Magnolia Press  ·  399MEIOSIS IN THREE SPECIES OF PENTATOMINAE



Rider, D.A. (2006–2014) Available from: http://www.ndsu.nodak.edu/ndsu/rider/Pentatomoidea/ (accessed 20 October 2014)

Satapathy, S.N. & Patnaik, S.C. (1988) Chromosomal studies in seven species of family Pentatomidae (Heteroptera). 

Caryologia, 41 (1), 49–60. 

http://dx.doi.org/10.1080/00087114.1988.10797847

Satapathy, S.N. & Patnaik, S.C. (1989) Chromosome number in forty one species of Indian Heteroptera. Chromosome 

Information Service, 47, 3–5.

Satapathy, S.N. & Patnaik, S.C. (1991) Chromosomal studies in five species of Indian Heteroptera (Platasphidae, 

Pentatomidae). Caryologia, 44 (1), 55–62.

http://dx.doi.org/10.1080/00087114.1991.10797019

Satapathy, S.N., Nahak, U. & Patnaik, S.C. (1990) Chromosome numbers in seventeen species of Heteroptera (Hemiptera, 

Insecta). Chromosome Information Service, 48, 20–22.

Schaefer, C.W. & Panizzi, A. (2000) Heteroptera of Economic Importance. CRC Press, Boca Roton, 856 pp.

Sharma, G.P. & Parshad, R. (1956) Cytological studies on the interspecific variability. The behaviour of the chromosomes with 

their metrical analysis in the male germ cells of the Halys dentatus and Halys sp. Cytologia, 21, 399–410. 

http://dx.doi.org/10.1508/cytologia.21.399

Srivastava, M.D.L. (1965) Achiasmal association of homologous chromosomes in the male meiosis of Halys dentatus 

(Heteroptera). National Academy of Sciences. Indian Proceedings (Section: B. Biological Sciences), 35 (1), 131–137.

Ueshima, N. (1979) Hemiptera II: Heteroptera. In: Animal cytogenetics. Vol. 3. Insecta 6. Borntraeger, Berlin-Stuttgart, pp. 

1–177.
KAUR & SHARMA 400  ·  Zootaxa 3920 (2)  © 2015 Magnolia Press


	Abstract
	Introduction
	Material and methods
	Observations
	Tolumnia antennata Distant
	Cahara jugatoria (Lethierry)
	Cahara confusa (Distant)
	Discussion
	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




