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Bistorta tenuifolia var. gidarensis (Polygonaceae), a new variety from India
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Abstract

During a botanical excursion of the alpine meadows in the state of Uttarakhand, we came across a viviparous species
under the genus Bistorta (Polygonaceae). Subsequently, the taxon was also recorded from the Great Himalayan National
Park, Himachal Pradesh. The gross morphology suggested this plant belong to B. tenuifolia but we found differencesin
the shape of perianth lobe and the size of stamens from those of the typical B. tenuifolia. On the basis of the acute
perianth lobes, the minute stamens that are included in the perianth and the reniform anthers, we describe a new variety,
B. tenuifolia var. gidarensis and compared it with the nominal variety and the related species B. vivipara.

Keywords. Bistorta, B. vivipara, B. tenuifolia var. tenuifolia, new taxon, Uttarakhand, Western Himal aya

I ntroduction

Polygonaceae Juss. is a cosmopolitan family including 48 genera and about 1200 species (Sanchez & Kron
2008, Li et al. 2003) all characterized by the presence of an ocreathat derived from the fusion of the stipules.
The taxonomy of this family is complex (Ronse Decraene & Akeroyd 1988) with an high phenotipic
variability (Brandbyge 1993). Polygonum Linnaeus (1753: 359) is the largest genus of Polygonaceae, with
230 species (Li et al. 2003). Molecular studies show the monophyly of Polygonceae, whileit is paraphyletic at
sub-family level (Galasso et al. 2009). Kim & Donoghue (2008) included Aconogonon (Meisner 1826: 55)
Reichenbach (1837: 236), Bistorta Miller (1754: 194) and Koenigia Linnaeus (1767: 104) in one clade that is
asister group of Persicaria Miller (1754: 1054). The genus Bistorta is characterized by the presence of a
solitary terminal spicate inflorescence, basal leaves and oblique ocrea (Galasso et al. 2009) and it comprises
50 species (Li et al. 2003) of which about 8 are recorded in the Western Himalaya (Uniyal et al. 2007).
Viviparous bistorts are represented by 3 speciesin theworld, P. suffultoides An Jen Li (1995: 415), B. vivipara
(Linnaeus 1753: 360) Gray (1821: 268) and B. tenuifolia (Hsien Wu Kung 1935: 367) Futoshi Miyamoto &
Hideaki Ohba (2005: 280). The viviparous species are characterized by the presence of bulbilsin the
inflorescence (sometimes only in the basal part). All the three species occur in China. B. vivipara and B.
tenuifolia are also recorded in Nepal. The only speciesrecorded in Indiais B. vivipara.

In the present study a new variety of B. tenuifolia from the Western Himalaya is described. During the
survey of alpine meadows in Western Himalaya, we found a viviparous species of Bistorta which was
different from the B. vivipara and had affinities with B. tenuifolia.

Material and methods

Twenty five specimens were collected from three localities, of which Gidara and Kanasar are located in
Uttarakhand and Great Himalayan National Park in Himachal Pradesh. The exsiccata were deposited in the
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Wildlife Institute of India, Dehradun (WI1). Specimens at B, BM, BSD, CAL, DD, K, KATH, PE and Tl
(acronyms according to Thiers 2011) are also examined. A morphological analysis based on 29 characters
(Table 1) was performed. Literature data (e.g. Hooker 1885, Gage 1903, Naithani 1984, 1990, Uniyal et al.
2007, Ohba et al. 2008) are also considered.

Results and discussion

Bistorta vivipara (Linnaeus) Gray (1821 268)

Bas.: Polygonum viviparum Linnaeus (1753: 360). Type (Lectotype designated by Jonsell & Jarvis 1994:
154):—UNKNOWN ORIGIN: “Habitat in Europae subalpinis pascuis duris’, Linnaeus 510.4 (holotype LINN!)

Bistorta tenuifolia (Hsien Wu Kung) Futoshi Miyamoto & Hideaki Ohba (2005: 280) var. tenuifolia

Bas.: Polygonum tenuifolium Hsien Wu Kung (1935: 367). Type—CHINA: Shensi, Near Pahsiantai Taipaishan, 3700
m, 5 August 1933, Wang W1846 (holotype PE!).

Bistorta tenuifolia (H. W. Kung) Miyam. & H. Ohbavar. gidarensis|.D. Rai, G. Singh & G.S. Rawat, var. nov.

Type.—INDIA. Uttarakhand: Uttarkashi, Gidara al pine meadow, 3852 m, 30°56'13.20"N, 78°36'16.48"E, 28 June 2010,
Rai et al. 11543 (holotype WII!).

Diagnosis.—Bistorta tenuifolia var. gidarensis differs from B. tenuifolia in having the perianth lobes with
acute apex, smaller stamens included in the perianth and monothecous reniform anthers.

Description:—Herb perennial (root stock), 5-20 cm high. Stem simple or in pair, erect or nearly so, pale
green to green coloured; rhizome dark-brown, swollen, bulbous, covered with old leaf sheaths. Basal leaves
4-6, petioled (petiole 1.5-6 cm long), linear (2-15 x 0.1-0.2 cm) with acute apex, base narrowly decurrent,
margin entire and revolute, upper surface glabrous, lower surface minutely hairy or glabrous, pale green;
stipules 2-5 mm long, membranaceous, brown with acute apex; ocrea 1-3 cm long; cauline leaves 2-3,
sessile, linear (2—4.5 cm long), apex acute, base narrowly decurrent, margin entire and revolute. Inflorescence
in solitary cylindric raceme, 1.5-5 cm long; flowers white, solitary, with peduncle pale green to light brown
(1.5-2.5 mm long); bracts (1.3—3 x 0.3-0.6 mm) lanceolate to oblong, membranous, apex acuminate to acute,
pale brown; bracteoles (1-1.5 mm) membranous, lanceolate, apex acute; tepals 5 (1.7—2.2 mm long), oblong
to oblanceolate, apex acute; stamens 8 with white filaments (0.5—-1 mm long) and brown anthers (0.2-0.3 x
0.1-0.15 mm); brown coloured nectary glands at base of the stamen; pistil 2—4 mm long, styles 3 (1.5-3 mm
long) white, connate at base, stigma capitate, brown, ovary trigonousto globose (0.5-1.25 mm long) narrowly
lobed, dark-red to dark-pink; bulbil green to purple, 1.5-2.5 mm long, covered by bract and bracteoles; bulbil
begin the develop from the basal part of the inflorescence before of the flowering; fruits and seeds unknown
(Figs1and 2).

Ecology:—B. tenuifolia var. gidarensis grows on alpine meadows (especially along stream sides,
mountain slopes in silty-loam soil) between 36004200 m a.s.l. The taxon occupied small areas (less than 15
sgm). The climate of the study areais characterized by three seasons: a short summer (May to June), monsoon
(July to September) and prolonged winter (October to April, with a snowy covering of about five months),
with temperature ranges between 25°C in summer and -15C in winter. Flowering timeis from June to August.
The two varieties occur in different climatic conditions. Latitude, altitude and continental mass effect are the
most influencing factors regulating the climatic attributes in the distribution area of these varieties across the
Himalayan mountains and China. Due to the unique directions of monsoon from the Bay of Bengal and the
Arabian Sea, Central Himalayaregion (for var. tenuifolia) areais characterized by a continuous wet condition
of the climate, while Western Himalaya (for var. gidarensis) remains comparatively drier due to delayed
rainfall during summer.

Etymology:—The epithet gidarensis come from the Gidara al pine meadow in Uttarakhand.
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FIGURE 1. Bistorta tenuifolia var. gidarensis |. D. Rai, G. Singh and G. S. Rawat: A. Habit. B. Flowering branch. C. Flower. D.
Perianth lobes with stamen. E. Pistil and androecium. F. Bulbils.
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FIGURE 2. Bistorta tenuifolia var. gidarensis I.D. Rai, G. Singh and G.S. Rawat: A. Habit. B. Flowering branch. C. Flower. D.
Perianth lobes with pistil. E. Perianth and androecium (brown spots). F. Perianth. G. Pistil and androecium. H. Bulbils.
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Taxonomical notes.—The new variety mainly differs from B. tenuifolia s. s. in having perianth lobes
with acute or acuminate apex (rounded in the nominal variety) and stamens 0.5-1 mm long (stamens 2-2.5
mm long in the nominal variety), included in the perianth and less than half of the total length of the perianth
(exserted in the nominal variety). The presence of small dark red coloured ovary and long styles are also
differences (see Table 1). The two varieties are allopatric [var. gidarensis from Western Himalaya, var.
tenuifolia from Central Himalaya (Nepal) and China] which are distributed in different climatic conditions.

TABLE 1. Morphological comparison of B. tenuifolia var. tenuifolia, Bistorta tenuifolia var. gidarensis and B. vivipara.

B. tenuifolia var. tenuifolia B. te.nuifoligvar. B. vivipara
gidarensis
Habit/ length of Herb, perennial, ascendent to Herb, perennial, erect, Herb, perennial, ascendant
flowering stem decumbent, 3-22 cm 5-20cm to erect, 10-30 cm
Number 35 46 37
Petiole length 0.5-3cm 15-6cm 2-6cm
Bacal leaves \?V:Z‘:ﬁ) (length 1-9x 0.2-0.3 ¢m 2-15x 0.1-0.2 cm 4-10>x05-3cm
Blade margin entire entire and revolute Minutely toothed, inrolled
Ocrealength 0.5-3cm 1-5cm 2-45cm
Number 14 2-3 14
lC;:(uVIGi;e Blade shape Linear, upper sessile Linear, upper sessile Oblong to linear lanceolate
Length 0.2-8cm 2-45cm 1-4cm
Raceme length 1-35cm 15-5cm 2-6cm
Bracts 1.3-3x0.3-0.6 mm 25-35x1-1.5mm 2mm
Number of flowers at each node One One Two
Color of the flowers White White Pale pink to white
Pedicel length 2-3.5mm 1.5-2mm 1-3mm
Number 5 5 5
Tepals Length 2-3mm 1.752.25 mm 2-3mm
Apex Rounded Acute to acuminate Acute to obtuse
Number and nature 8, exserted 8, included 8, exserted
Filament length 2-2.5mm 0.5-1 mm 25-3.5mm
Semens | anther size 0.4-0.6 x 0.2-0.3 mm g:ij:i;mm 03-05x0.1-0.3mm
Anther type Dithecous, simple Monothecous, reniform Dithecous, simple
Pistil length 2.5-3mm 2-4 mm 154 mm
Number 3 3 3
Styles Length 1.8-2mm 2-3.5mm 25-3.5mm
Colour white white White
Stigma structure Capitate Capitate Capitate
Length 1.8-2mm 0.5-1.2 mm 1.5-2mm
Ovary
Colour pale green dark red Brown
Bulbil 1.6-2 mm 1.5-2.5mm 2-3mm
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Conservation status:—The variety occursin three localities in the Western Himalaya. Due to the peculiar
habitat, the population is small (about 200 individuals). Three scattered population can be osbserved: the first
one of about 40 individuals from Gidara, a second population of 10 individuals from Kanasar, and the third one
of 150 individuals from GHNP. A strong anthropogenic impact (in the form of high grazing pressure), existing
in the first two localities, might cause the decline or a local extinction of the taxon. On the basis of the [lUCN
Red List categories and criteria (IUCN 2011) the variety is evaluated as endangered (EN, D).

Additional Specimens examined:—Nepal: Miyamoto & al. 20210059, 20210045, 20210101 (2002, TI);
China: T.P. Wang W1846 (1933, PE), T.T. Yu 12126, (1937, PE), Chen & al. 8167 (1884, PE), T.N. Liou &
P.C. Tsoong 2899 (1939, PE); India: Uttarkashi district (Gidara, 3852 m, 30°56'13.20"N, 78°36'16.48"E;
Kanasar, 3834 m, 30°53'41.41"N, 78°28'13.12"E), Uttarakhand and Great Himalayan National Park (Dhela,
3610 m, 31°45'26.62"N, 77°27'40.42"E), Himachal Pradesh.

Key for the viviparous species of Bistorta in the Himalayan region

1. Leaf blade oblong or ovate-lanceolate, 5-30 MM WIdE.........cceoiriririririie e e B. vivipara
- Leaf bladelinear, 2—3 MM WO .........ciiiieic et bbb bbbt 2
2. Perianth with rounded apex, stamens exserted 2.0-2.5 MM 10Ng.........ccocererereieninienienen. B. tenuifolia var. tenuifolia
- Perianth with acute apex, stamens included 0.5-1.0 MM 10NG........ccoceieerinienieninieneeeene, B. tenuifolia var. gidarensis

Acknowledgements

Thanks are due to Uttarakhand State Biodiversity Board, for funding to conduct the work and Director and
Dean, Wildlife Institute of India (Dehradun) in providing necessary facilities and Amit Kotia (DU) and
Umeshkumar Tewari (FRLHT) and Pankaj Kumar (KFBG, Hongkong) for constructive helps.

References

Brandbyge, J. (1993) Polygonaceae, In: Kubitzki, K., Rohwer, J. G. & Bittrich, V. (eds.) The families and genera of
vascular plants. 1. Flowering Plants (Dicotyledons): Magnoliid, Hamamelid and Caryophyllid families. Springer-
Verlag, Berlin, pp. 531-544.

Don, D. (1825) Prodromus Florae Nepalensis, Bruton Street, London, 256 pp.

Gage, A.T. (1903) A census of the Indian Polygonums. Records of the Botanical Survey of India 2: 371-452.

Galasso, G, Banfi, E., Mattia, F.D., Grassi, F., Sgorbati, S. & Labra, M. (2009) Molecular phylogeny of Polygonum L.
s.l. (Polygonoideae, Polygonaceae), focusing on European taxa: preliminary results and systematic considerations
based on rbcL plastidial sequence data. Atti della Societa Italiana di Scienze Naturali E del Museo Civico di Soria
Naturale Milano 150: 113-148.

Gray, S.F. (1821) Natural arrangement of British plants, according to their relations to each other, as pointed out by
Jussieu, De Candolle, Brown, & C. 2. Baldwin, Cradock, and Joy, Paternoster-Row, London, 757 pp.

Hooker, J.D. (1885) Theflora of British India 5. L. Reeve & Co., Ltd. NR. Ashford, Kent, 910 pp.

IUCN (2011) Guidelines for Using the IUCN Red List Categories and Criteria. Version 9.0. Prepared by the Standards
and Petitions Subcommittee of the IUCN Species Survival Commission, Gland, Switzerland and Cambridge, UK.
Available at http://www.iucnredlist.org/documents/RedListGuidelines.pdf (accessed: 02 June 2012).

Jonsell, B. & Jarvis, C.E. (1994) Lectotypification of Linnaean names for Flora Nordica Vol | (Lycopodiaceae-
Papaveraceae). Nordic Journal of Botany 14: 145-164.
http://dx.doi.org/10.1111/j.1756-1051.1994.tb00581.x

Jussieu, A.L.de. (1789) Genera plantarum: secundum ordines naturales disposita, juxta methodum in Horto regio
parisiensi exaratam. Herrisant and Barrois, Paris, 82 pp.

Kim, S.-T. & Donoghue, M.J. (2008) Molecular phylogeny of Persicaria (Persicarieae, Polygonaceae), Systematic
Botany 33: 77-86.

Kung, H.W. (1935) Polygonaceae of Chunlingshan. Contributions from the Institute of Botany, National Academy of
Peiping 3: 367.

18 ¢ Phytotaxa 92 (1) © 2013 Magnolia Press RAI ET AL.



Li, A.J. 1995. New taxa of Polygonum (Polygonaceae) from China. Bulletin of Botanical Research 15: 413-418.

Li, AJ, Li A-R., Bgjian, B., Grabovskaya-Borodina, A.E., Hong, S.-P,, McNeill, J., Mosyakin, S.L., Ohba, H. & Park,
C.-W. (2003) Polygonaceae. Flora of China 5. Science Press, Beijing and Missouri Botanical Garden Press, St.
Louis, pp. 277-350.

Linnaeus, C. (1753) Species Plantarum 1, Laurentii Salvii, Stockholm, 578 pp.

Linnaeus, C. (1767) Systema Naturae ed. 12, Laurentii Salvii, Stockholm, 142 pp.

Meisner, C.F. (1826) Monographiae Generis Polygoni Prodromus. Tipografi aA. Lador, Genéve, 117 pp.

Miller, P (1754) The Gardeners Dictionary. Abridged ed. 4. John and James Rivington, London, without pagination.

Miyamoto, F. & Ohba, H. (2005) Bistorta tenuifolia (H.W. Kung) Miyam. & H. Ohba (Polygonaceae), a new addition to
the flora of Nepal. Studies of the Flora of Mustang, Central Nepal, 3. The Journal of Japanese Botany 80: 278-281.

Naithani, B.D. (1984) Flora of Chamoli, 1-2. Botanical Survey of India, Howrah, 795 pp.

.Naithani, H.B. (1990) Flowering Plants of India, Nepal and Bhutan: (not recorded in Sir JD Hooker's Flora of British
India). Surya Publications, Dehradun, 711 pp.

Ohba, H., lokwa, Y. & SharmaL.R. (eds.) (2008) Flora of Mustang, Nepal. Kodansha Scientific Ltd., Tokyo, 506 pp.

Reichenbach, H.GL. (1837) Handbuch des natu?rlichen Pflanzensystems, nach allen seinen Classen, Ordnungen und
Familien. Arnold, Dresden, 346 pp.

Ronse Decraene, L.P. & Akeroyd, J.R. (1988) Generic limits in Polygonum and related genera (Polygonaceae) on the
basis of floral characters. Botanical Journal of Linnaean Society 98: 321-371.

Sanchez, I. & Kron, K.A. (2008) Phylogenetics of Polygonaceae with an emphasis on the evolution of Eriogonoideae.
Systematic Botany 33: 87-96.

Thiers, B. (2011) Index Herbariorum: A global directory of public herbaria and associated staff. New York Botanical
Garden's Virtual Herbarium. Available from http://sweetgum.nybg.org/ih/ (accessed: 15 July 2012).

Uniyal, B.P, Sharma, J.R., Choudhery, U. & Singh, D.K. (2007) Flowering plants of Uttarakhand — A checklist. Bishen
Singh Mahendra Pal Singh, Dehradun, 404 pp.

BISTORTA TENUIFOLIAVAR. GIDARENS S A NEW VARIETY Phytotaxa 92 (1) © 2013 MagnoliaPress ® 19


https://www.researchgate.net/publication/236032762

	Abstract
	Introduction
	Material and methods
	Results and discussion
	Key for the viviparous species of Bistorta in the Himalayan region
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages 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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [900 900]
  /PageSize [612.000 792.000]
>> setpagedevice


