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Abstract

Hartati, S., Nandariyah, Yunus, A., Djoar, D. (2019). Hybridization technique of black orchid ( Coelogyne 
pandurata Lindley) to enrich the genetic diversity and to rescue the genetic extinction. Bulgarian Journal of 
Agricultural Science, 25(4), 751–755

The existence of Coelogyne pandurata Lindley, an exotic and valuable orchid species from eastern Kalimantan is currently 
being endangered. The objectives of this study were to rescue the genetic extinction of the Coelogyne pandurata Lindley as 
well as to create new genetics through crossbreeding with other species. Crosses were performed at 4 to 6 fl owering individu-
als. Pollens were transferred from the anther to the stigma by using sterile toothpicks, with following methods: crossing, recip-
rocal and self-pollination. The parameters observed included: percentage of success in crossing, percentage of fallen fruit, age 
of ripening fruit, time of protocorm formation.

The results showed that the abilities of crossing for each intersection were as follows: crossing (♀Coelogyne pandurata × 
♂Coelogyne rumphii), reciprocal (♀Coelogyne rumphii × ♂Coelogyne pandurata) and selfi ng was 100%. The percentage of 
fallen fruit was as follows: crossing was 50%, reciprocal was 25% and self-pollination was 25%. Age of ripening fruit was as 
follows: crossing was 158 days, reciprocal was 191 days and selfi ng pollination was 155-201 days. Time of protocorm forma-
tion was as follows: crossing was 22 days, reciprocal was 48 days and selfi ng was 26-94 days.
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Introduction

Group of orchid (Orchidaceae) is one of the largest fami-
lies of fl owering plants in the world that includes natural spe-
cies and species from crosses (Xiang et al., 2003).

The genus of Coelogyne Lindl is one of more than 200 
species with the deployment area of India, China, Indone-
sia and Fiji Island centering in Kalimantan, Sumatra and 
the Himalayas (Devi et al., 2012). One of the rare species 
of Coelogyne Lindl protected by the government of Indo-
nesia is black orchid (Coelogyne pandurata Lindley). This 
species of orchid, naturally found in Eastern Kalimantan, is 
very exciting – it has large green fl owers with a black tongue 

protruding from the centre. Therefore this orchid has high 
economic value. However the existence of black orchid is 
currently being endangered and now is hard to fi nd it even 
in its native habitat, so the saving cultivation should be done 
before extinction occurs.

One of the possible action to save the genetic extinction 
is by crossing it to the other species. Selection of the parent 
having high compatibility to be crossed is very important in 
determining the success of a hybridization program.

One barrier in crossing success is that between the 
crossed parents should have a close genetic kinship. The pre-
vious research has been conducted in 2012 to select elders 
that have a genetic proximity to the black orchid (Coelogyne 
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pandurata Lindley) using morphological characterization 
and molecular characterization of RAPD (Random Ampli-
fi ed Polymorphic DNA). The study found that Coleogyne 
rumphii was the selected parent to be crossed with black or-
chid.

The cross of Coelogyne pandurata Lindley (Fig. 1) and 
Coleogyne rumphii (Fig. 2) was done in the present research. 
The seeds obtained from the crosses were grown in vitro us-
ing tissue culture.

By crossing of Coelogyne pandurata having big green 
fl ower and black tongue and rarely fl owering (2-3 times a 
year) and Coelogyne rumphii having small yellow fl ower 
with brown tongue but simultaneous and almost every 
months fl owering, was expected to obtain new variants hav-
ing combination characters and  to enrich genetic diversity. 

Materials and Methods

Materials are Coelogyne pandurata and Coelogyne 
rumphii (collection of Bogor botanical garden, Indonesia). 
Place of experiment is the Center Bogor botanical garden 
plant conservation. Methods – there were three kinds of 
crosses:

• Crossing: ♀ Coelogyne pandurata × ♂ Coelogyne 
rumphii;

• Reciprocal: ♂Coelogyne pandurata × ♀ Coelogyne 
rumphii;

• Selfi ng: pollen transfer to the stigma of a fl ower on one 
plant.

Crossing was conducted in the morning (07:00 to 10:00 
am) and performed at 4 fl owering orchids. Pollens are trans-
ferred from the anther to the stigma by using sterile tooth 
picks.

After harvesting the seeds sterilized with 70% alcohol 
for 5 min. The pods were rinsed 4 times with sterile distilled 
water before being transferred to a laminar box. Seeds were 
cultured in medium with basic media of Knudson C + coco-
nut milk (150 ml/l) + bean extract (150 g/l) + gelatine (7 g/l) 
+ activated charcoal (1g/l), pH 5.6.

Observed parameter: percentage of crossing success, age 
of ripen fruit, the percentage of fruit loss, and time of proto-
corm (seed germination).

Results and Discussion

Based on the study of Hartati et al. (2013), morphologi-
cal characters of black orchids (Coelogyne pandurata) are 
epiphytic with sympodial growth type, lanceolate breech-
shape leaf, star-shape fl ower. The positions of the fl ower is 
at the basal, its colour is pale green with black tongue, about 

9.1 cm long and 10.35 width, the dorsal sepal is 5.37 cm 
long and 2 cm width,  the lateral sepals is 4.38 cm long and 
1.46 cm width, the petal is 5.1 cm long and 1.3 cm width. 
The curve of the lip is at the threshold and the cross section 
fl ipped into the transverse lip. Each node contains big pseu-
do bulb, 11.4 cm long, 2.78 cm width and 4.5 cm thick. The 
numbers of pollinia are 4, number of fl orets per stem are 7-8, 
length of blooming duration is 6 days, the number of fl ower 
stalks is 1-2, not simultaneous fl owering and only 2-3 times 
fl owering season per year.

Fig. 1. Coelogyne pandurata, Bogor botanical garden, 
Indonesia, 2012

Fig. 2. Coelogyne rumphii, Bogor botanical garden, 
Indonesia, 2012
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Coelogyne rumphii orchids are epiphytic orchids with 
the type of growth: sympodial, lanceolate breech shape leaf, 
star-shape fl ower, light yellow fl owers with brown tongue, 
fl owering position in tip, fl ower stalk length of 30 cm, length 
of fl owers is 4.4 cm, width of 5.1 cm, dorsal sepals is 4.36 cm 
× 1.42 cm, lateral sepals  of 4.44 cm × 1,1 cm, petal of 4.2 cm 
× 3.5 cm, the location of the curve of the lips is at the basal, 
reverse lip cross section is very deep, large pseudo bulb size, 
10.5 cm long, 3.9 cm width, and 3.1 cm thick. The number of 
pollinia is 4, number of fl orets per stem is 1, length of bloom-
ing duration is 8 days and the number of fl ower stalks is 3-5, 
fl owering simultaneously and almost every month.

Percentage of Crosses Success
Several days after that petal and crown of the female 

fl ower will withered, dry and fallen, then emerge the small 
lengthwise fruit. Sivanaswari et al. (2011) also stated that if 
crosses are made less than a week after fl ower bloom, the 
surface of the stigma is receptive to pollen. After 2 weeks, 
the fl ower closes and pollen becomes brownish and recep-
tive. It is important to reach fl owering in different individu-
als at the same time for pollination through artifi cial hybrid-
ization.

This study showed that whatever the method of pollina-
tion is, it succeeds to form fruit (Table 1). Selection of parent 
to be crossed is very important in determining the success of 
a cross breeding program.

Study of Sivanaswari et al. (2011) showed that Aerides 
odorata as female resulted successful crosses of 0-60%, 
while in the reciprocal cross of Aerides odorata as male re-
sulted 25-62%. Described by Chaturvedi and Shonali (2010) 
that the morphology of the orchid fl ower is slightly com-
plicated by stem structure called column, and at the apical 
section of the column whose anther has pollen inside called 
pollinarium. The stigma lies in the sub-apical column called 
rostellum. The success of pollination occurs when pollina-
rium can be incorporated into the rostellum.

Percentage of fruit loss
The orchid pollination usually takes place with an as-

sistance of insects/bees. The fl ower of Coelogyne species 

is dominated by yellow-green (Clayton, 2002 in Cheng et 
al., 2009). The study of Tremblay et al. (2005) in Cheng et 
al. (2009) showed a failure to form fruit if the pollination is 
done on the same fl ower (autogamy) or another fl ower on the 
same plant (geitonogamy).This is due to a mismatch in the 
Orchidaceae plants.

Semiarti et al. (2007) stated that the conventional breed-
ing methods through crossing, such as interspecifi c hybrid-
ization is a common way to create new varieties. Based on 
the classifi cation of Wang (1963) there are generally three 
groups of compatibility which are: compatible (above 20% 
success), incompatible majority (10-20%) and fully incom-
patible (below 10%). Research results in Table 1 show that 
all methods are compatible crosses (100%).

The study done by Hartati (2010) stated that a cross be-
tween Phalaenopsis and Vanda tricolor sp is compatible, but 
to produce seeds Phalaenopsis sp as a male parent and a fe-
male parent Vanda tricolor as likely to be greater than the 
reciprocal (Fig. 3).

Time of fruit maturity
The percentage of harvested fruit set is determined by 

the number of total fruit and fall fruit. On cross of ♀Coelo-
gyne pandurata × ♂Coelogyne rumphii fruit ripening took 
place for 158 days and the reciprocal crosses of ♀Coelogyne 
rumphii × ♂Coelogyne pandurata took place for longer 
time, 191 days (Table 2).

 Table 1. Percentage of successful crosses, level of compatibility and time of fruit emergence
No Parental crosses Pollination 

method
Number fl ower 

of crossed
Successful 
crosses (%)

Compatibility 
level

Time of fruit 
emergence (days)

1 ♀ C. pandurata × ♂ C. rumphii Crossing 4 100 Compatible 4
2 ♀ C. rumphii × ♂ C. pandurata Reciprocal 4 100 Compatible 4
3 Coelogyne pandurata Selfi ng 1 4 100 Compatible 6
4 Coelogyne rumphii Selfi ng 2 4 100 Compatible 5

Fig. 3. Effect of pollination method to the percentage 
of fruit fall
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Table 2 indicated that time of fruit maturity in self-pol-
lination (selfi ng) was longer than if the plant crosses in the 
crossing or in the reciprocal.

Compared to the study by Sivanaswari et al., (2011) 
showed that the time of fruit maturity on the crossing of 
Aerides odorata as the female parent ranged from 0-179 
days and the reciprocal cross, Aerides odorata as the male 
parent, ranged from 116-184 days (Fig. 4).

Protocorm Emergence
The study showed that the crossing methods affected the 

protocorm emergence. The crossing of ♀Coelogyne pandu-
rata × ♂Coelogyne rumphii protocorm emerged at 22 days, 
the reciprocal cross of  ♀Coelogyne rumphii × ♂Coelogyne 
pandurata emerged at 48 days, while the selfi ng in Coelo-
gyne pandurata emerged at 26 days and Coelogyne rumphii 
at 94 days (Table 2).

Invitro orchid seed germination is infl uenced by sever-
al factors such as the age of the seeds, nutrient media and 
sources of organic carbon (Mohanty et al., 2012). Further-
more Arditti and Emst (1993) mentioned that in certain or-
chid species, after 20 days on germination medium, the cells 
in the basal part of the embryo will divide and accumulate 
tannins (Fig. 5).

According to Kauth et al. (2008) development to chid 
plantlets from the seeds could be directly or indirectly 
through secondary protocorm (PLBs). In addition, PLBs 
differentiated embryonic tissue that can develop bipolar 
two different structures, namely, the shoot and root meri-
stems. Thus this structure can grow into plantlets when 
grown on appropriate nutrient medium (Ng & Saleh, 2011).

Conclusions

A cross of ♀Coelogyne pandurata × ♂Coelogyne rumphii 
in the methods of crossing, selfi ng and reciprocal cross are 
compatible and 100% successful. Time of fruit maturity at 
the cross of ♀Coelogyne pandurata × ♂Coelogyne rumphii 
is 158 days, at the reciprocal cross of ♀Coelogyne rumphii 
× ♂Coelogyne pandurata is 191 days and at the selfi ng is 
155-201 days.

Time of protocorm at the cross of ♀Coelogyne pandu-
rata × ♂Coelogyne rumphii is 22 days and at the recipro-
cal cross of ♀Coelogyne rumphii × ♂Coelogyne pandurata 
is 48 days while at the selfi ng of Coelogyne pandurata and 
Coelogyne rumphii ranged from 26-94 days.

References

Arditti, J., & Ernst, R. (1993). Micropropagation of orchids. John 
Wiley & Sons, Inc. New York, 682.

Table 2. Mean time of fruit maturity and time of protocorm emergence 
No Parental crosses Pollination 

method
Percentage of fallen 

fruit (%)
Time of fruit maturity 

(days)
Time of protocorm 
emergence (days)

1 ♀ C.pandurata × ♂ C. rumphii Crossing 50 158 22
2 ♀ C. rumphii × ♂ C. pandurata Reciprocal 25 191 48
3 Coelogyne pandurata Selfi ng 1 25 155 26
4 Coelogyne rumphii Selfi ng 2 25 201 94

Fig. 4. Effect of pollination methods to the time 
of fruit maturity

Fig. 5. Effect of pollination method to the protocorm 
emergence



755Hybridization technique of black orchid (Coelogyne pandurata Lindley) to enrich the genetic diversity...

Chaturvedi, S. K., & Chaturvedi, S. (2010). Biotic pollination in 
Aerides odorata Lour (Orchidaceae). Plant Reproductive Biol-
ogy, 2(1), 45-49.

Cheng, J., Shi, J., Shangguan, F. Z., Dafni, A., Deng, Z. H., & 
Luo, Y. B. (2009). The pollination of a self-incompatible, food-
mimic orchid, Coelogyne fi mbriata (Orchidaceae), by female 
Vespula wasps. Annals of Botany, 104(3), 565-571.

Devi, C. B., Shibu, S. B., & Wesley, S. P. (2012). In vitro regenera-
tion of Coelogyne stricta direct somatic embryogenesis. Jour-
nal of Tropical Medicinal Plants, 13(2), 153-161.

Hartati, S. (2010). The intergeneric crossing of Phalaenopsis sp. 
and Vanda tricolor. Journal of Biotechnology and Biodiversity, 
1(1), 26-30.

Hartati, S., Nandariyah, Yunus, A., Djoar, D. W. (2013). Kinship 
Coelogyne orchid sp. In: Morphology in the context of germ-
plasm. Preservation. Proceedings of the National Seminar on 
Science Education, 18 January 2014, 361-366. 

Kauth, P. J., Dutra, D., Johnson, T. R., Stewart, S. L., Kane, M. 
E., & Vendrame, W. (2008). Techniques and applications of 
in vitro orchid seed germination. Floriculture, ornamental and 
plant biotechnology: advances and topical issues, 5, 375-391.

Mohanty, P., Paul, S., Das, M. C., Kumaria, S., & Tandon, P. 
(2012). A simple and effi cient protocol for the mass propaga-

tion of Cymbidium mastersii: an ornamental orchid of North-
east India. AoB Plants, pls023, https://doi.org/10.1093/aobpla/
pls023.

Ng, C. Y., & Saleh, N. M. (2011). In vitro propagation of Paphio-
pedilum orchid through formation of protocorm-like bodies. 
Plant Cell, Tissue and Organ Culture (PCTOC), 105(2), 193-
202.

Semiarti, E., Indrianto, A., Purwantoro, A., Isminingsih, S., 
Suseno, N., Ishikawa, T., Yoshioka, Y., Machida, Y., & Ma-
chida, C. (2007). Agrobacterium-mediated transformation of 
the wild orchid species Phalaenopsis amabilis. Plant Biotech-
nology, 24(3), 265-272.

Sivanaswari, C., Thohirah, L. A., Fadelah, A. A., & Abdullah, 
N. A. P. (2011). Hybridization of several Aerides species and in 
vitro germination of its hybrid. African Journal of Biotechnol-
ogy, 10(53), 10864-10870.

Wang, H. (1963). A study on the self and cross incompatibility in 
the sweet potato in Taiwan. In: American Society of Horticul-
tural Science, Proceedings, 84, 424-430.

Xiang, N., Hong, Y., & Lam-Chan, L. T. (2003). Genetic analysis 
of tropical orchid hybrids (Dendrobium) with fl uorescence am-
plifi ed fragment-length polymorphism (AFLP). Journal of the 
American Society for Horticultural Science, 128(5), 731-735.

Received: July, 11, 2018; Accepted: May, 22, 2019; Published: August, 31, 2019



<<
  /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


