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Uzgoj duda i borovnice u Turskoj

Mulberry and blueberry cultivation in Turkey

Sezai Ercisli, Huseyin Celik

SAZETAK

Turska je jedna od najznacajnijih zemalja na svijetu sa stajaliSta genetskih izvora
voca i proizvodnje voca. U Turskoj se uzgaja oko 100 vrsta voca ukljucujuéi gotovo sve
bjelogoricne vrste, te vecinu suptropskog i nesto tropskog voca.

Medu vocem, bobicasto voce, ukljucujuci grozde, iznosi 25% ukupne proizvodnje
voca u zemlji. Najvaznije bobiCasto voce u smislu koliine proizvodnje iza grozda su
jagode (prosjecna godiSnja proizvodnja 200,000 tona).

Dud se uzgaja po citavoj Turskoj ali je ¢eS¢i na sjeveroistoku, jugoistoku i
sredisnjoj Anadoliji izmedu 0 i 1500 m iznad razine mora. Zemlju predstavljaju Cetiri
vrste duda: Morus alba, Morus nigra, Morus rubra i Morus laevigata. U Turskoj se
dudovo drveée uzgaja samo radi proizvodnje voéa u usporedbi sa zemljama-glavnim
proizvodacima duda kao §to su Indija, Kina itd. koje upotrebljavaju drvece duda za lis¢e
radi proizvodnje svile. Interes za uzgoj duda u Turskoj raste iz godine u godinu.

Podru¢je Crnog mora,sjeveroistocni dio Anadolije, jedno je od glavnih centara
germplazme nekoliko vrsta Vacciniums i Vericaceous biljaka. Kavkaska borovnica
(Vaccinium arctostaphylos), borovnice (Vaccinium myrtillus i Vaccinium vitis-idea)
prirodno rastu u Sumama i na visoravni ve¢ stolje¢ima. Medutim, komercijalni uzgoj
borovnice primjenom visoke grmolike sjeverne borovnice zapoceo je 2000. godine ovog
stoljeca.

ABSTRACT

Turkey is one of the most significant countries in the world from the point of view
of both fruit genetic resources and amount of fruit production. Around 100 fruit species,
including almost all the deciduous fruit species, most of the subtropical and some
tropical fruit are grown in Turkey. Among fruits, berry fruits including grapes share
25% of total fruit production of the country. The most important berry fruits in terms of
amount of production in Turkey after grape are strawberry (average 200.000 tons
production annually) and followed by mulberry (70.000 tons), raspberry and blackberry
(30.000 tons) and blueberry (5000 tons).

Mulberries are cultivated throughout Turkey but they are more common in
Northeast, Southeast and Central Anatolia between 0 to 1500 m above sea level. The
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country is represented by four mulberry species, namely Morus alba, Morus nigra,
Morus rubra and Morus laevigata. Mulberry trees are grown only for fruit production in
Turkey compared to the other main mulberry production countries such as India, China
etc. which use mulberry trees for leaf yield in sericulture. The interest in growing
mulberries is increasing year by year in Turkey.

The Black Sea Region of Turkey, northeastern part of Anatolia, is one of the main
germplasm centers of several Vacciniums and Ericaceous plant species. Caucasian
whortleberry  (Vaccinium arctostaphylos), bilberry (Vaccinium myrtillus) and
lingonberry (Vaccinium vitis-idea) have been naturally grown in the forests and plateaus
over the centuries. However commercial blueberry production by using northern high
bush blueberries started in the 2000s in the country.

Key words: Mulberry, Blueberry, Turkey

1. INTRODUCTION

Turkey has very old mulberry cultivation, and mulberries are one of the
main fruits grown by Turkish farmers. The four mulberry species (Morus alba,
Morus nigra, Morus rubra, Morus laevigata) can be seen in different agro-
climatic regions in Turkey. There is no registered mulberry cultivar in Turkey
but each region has its own local genotypes which propagated by budding or
grafting over many years (Ercisli and Orhan, 2008).

Although Turkey has important Vaccinium genetic resources, the blueberry
cultivation in Turkey is very new business. Even though several tons of frozen
or dried blueberry fruits are exported every year from Turkey, blueberries have
not become commercialized, because of the low total yield and the difficulties
in harvesting from the wild. Over the years, blueberry fruits have been
collecting from natural habitats and consumed as jelly, dried or fresh fruits only
by local peoples (Celik, 2005).

The aim of this review is to give information on mulberry and blueberry
cultivation in Turkey.

2. MULBERRY AND BLUEBERRY CULTIVATION IN TURKEY

2.1. Mulberry and blueberry genetic resources in Turkey

The long growing period of mulberries in Turkey resulted in variations
among trees belonging to different Morus species. In another word, mulberry
trees differ from each other in terms of plant size, habits, productivity, leaf and
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fruit properties etc. The black mulberry (Morus nigra) is more common in
warmer regions such as the Mediterranean, the Aegean and the Black Sea
regions, but white (Morus alba) and red (Morus rubra) mulberries are more
common in temperate regions (Central, Northeastern Anatolia) (Ercisli, 2004).

The proportion of mulberry trees in Turkey is 95% of trees belonging to
Morus alba, %3 to Morus nigra and 2% to Morus rubra. The limited number
of trees belongs to Morus laevigata (Ercisli and Orhan, 2007).

The Black Sea Region of Turkey is one of the main origins of Caucasian
whortleberry (Vaccinium arctostaphylos), bilberry (Vaccinium myrtillus),
lingonberry (Vaccinium vitis-idea) and bog blueberry, bog whortleberry or bog
bilberry (Vaccinium uliginosum) (Davis, 1978). Bilberry is known as ‘yaban
mersini’ and Caucasian Whortleberry as ‘likapa’ in Turkey and they are
naturally grown mainly in Northeastern Anatolia as scattered populations. The
little known Vaccinium, bog whortleberry or bog bilberries are also naturally
grown mainly in Northeastern part of Turkey (Celik, 2008). Deerberry
(Vaccinium stamineum) is also found in that area.

2.2. Characterization of mulberry and blueberry genetic resources in
Turkey

In Turkey, mulberry plants are only used for fruit production. Therefore
productivity of trees and fruit characteristics both in quantitative and qualitative
aspects are a long-term goal for mulberry breeders in Turkey. As well known
the genetic improvement of any fruit species depends on the availability of
genetic variability in germplasm. Selection of suitable genotypes from gene
pool requires a thorough knowledge of fruit characteristics of different
genotypes for utilizing them in hybridization studies. The breeding efforts made
on mulberries so far have been restricted to selection of relevant genotypes from
different regions in Turkey (Cam, 2001; Koyuncu, 2004). In fact the mulberry
improvement programme on sound scientific basis started in the early 1990’s in
Turkey, the scientist could identify a lot of promising clones in different parts of
Turkey (Ercisli and Orhan, 2007; Kafkas et al., 2008). Different research
institutes under Ministry of Agriculture and in collaboration with different
universities have selected promising mulberry genotypes through conventional
selection breeding studies. Several germplasm collections in different parts of
Turkey with selected promising genotypes have been established. These
germplasms are characterized by morphological and agronomical
characteristics. In addition, more recently these germplasm characterized by
molecular such as RAPD (Orhan et al., 2007) and AFLP (Kafkas et al., 2008)
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markers. Significant amount of genetic diversity has been observed among these
germplasms for morpho-biochemical as well as DNA markers. Molecular
studies have revealed that the variability is the highest within Morus alba and
the lowest within Morus nigra genotypes.

Unfortunately there is no study aimed at characterizing of wild Vaccinium
germplasm in Turkey. Moreover, there are no cultivated genotypes selected
from wild blueberry populations in Turkey.

However there have been studies on adaptation of introduced high bush
blueberry cultivars to different locations and latitudes in the Black Sea region of
Turkey to serve new alternative plants and develop a blueberry industry. These
studies started in 2000 and included blueberry, cranberry and lingonberry
(Table 1) (Celik, 2003 and 2005). In the first pioneer study, northern high bush
blueberry cultivars such as ‘Berkeley’, ‘Ivanhoe’, ‘Jersey’, ‘Northland’ and
‘Rekord’ were planted. After the first blueberry cultivar trial, Turkish growers
demanded to establish commercial blueberry orchards with new cultivars. In
2004, a new adaptation trials with 8 northern high bush blueberry cultivars
(‘Brigitta’, ‘Bluecrop’, ‘Bluejay’, ‘Earliblue’, ‘Duke’, ‘Nelson’, ‘Patriot’ and
‘Spartan’) were planted at 4 different altitudes (690m, 440m, 175m and 140m)
with 1.5x2.5 m in and between row spacing. After planting, tea straw and pine
dust were used as mulch material. Depending on the locations, some
phenological observations such as crown growth, yield and berry chemical
characteristics were determined (Celik, 2007a). In 2006, nine northern high
bush blueberry cultivars (‘Toro’, ‘Brigitta’, ‘Darrow’, ‘Patriot’, ‘Bluecrop’,
‘Bluegold’, ‘Jersey’, ‘Bluejay’ and ‘Chandler’) were introduced and established
the first organic blueberry orchard in Hayrat, Trabzon province (Celik, 2007b).
At the end of the preliminary work, many new commercial blueberry orchards
were established.

The aim of above studies was to determine more appropriate blueberry
cultivars and to extend blueberry industry along the Black Sea Region of
Turkey. In the Black Sea Region of Turkey, many locations have natural acidic
soils; especially tea growing areas which have been acidified using ammonium
sulphate fertilizers for many years. The advantage of Black Sea Region for
blueberry cultivation is due to natural presence of wild Vaccinium species, cool
climates, rainy and humid growing periods and natural acidic soils (Celik,
2005). To extend blueberry cultivation in the region, effective advertising
(brochures on blueberry cultivation, local meetings, TV and radio conferences
etc.) has been done. With these studies, 50 hectares of commercial high bush
blueberry orchards have been established in the region.
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Table 1. Vaccinium sp. cultivars introduced into the University of Ondokuzmayis,
Faculty of Agriculture.

. . Year Origin
Type of Vaccinium sp. Cultivar introduced of Cultivar
High bush blueberry ‘Ivanhoe’, ‘Jersey’,
(Vaccinium corymbosum ‘Rekord’, ‘Berkeley’,
L) “Northland’ 2000 Poland

‘Brigitta, ‘Bluejay’,
‘Bluecrop’, ‘Earliblue’,
‘Nelson’, ‘Duke, 2005 Poland
‘Spartan’, ‘Patriot’

Cranberry ‘Pilgrim’

(Vaccinium macrocarpon ‘Stevens’ 2005 Poland

Ait.) ‘Early Black’, ‘Ben 2007 USA
Lear’, ‘McFarlin’ 2008 Poland

Lingonberry 2007

(Vaccinium vitis-idea L.) ‘Koralle’ 2008 Germany

2.3. The importance and use of mulberry and blueberry fruits

The most important widely grown anthocyanin-rich Morus species are
Morus alba, Morus rubra, and Morus nigra. Morus alba has white and purple
fruits with a very sweet taste and low acidity. Its fruits are perishable and
mostly used for fresh consumption. M. rubra, known as ‘‘red mulberry’’, is
high in dry matter and has a sweet taste and low acidity. M. nigra, known as
“‘black mulberry”’, has juicy fruits of extraordinary color and a unique, slightly
acidic flavor (Ozgen et al., 2008). Also, black mulberry fruits are used for
treating mouth lesions in Turkey. Recently, red and black mulberries have
gained an important position in the food industry due to the presence of
anthocyanins. In Turkey, it has wide use for many purposes and several very
special traditional products such as ‘mulberry jam’, ‘mulberry pastilles’ and
‘mulberry kome’ made with mulberry fruit. The red-coloured fruit (M. nigra)
which tastes very pleasant when eaten fresh also have other uses as marmalades,
juices, liquors, natural dyes and in the cosmetics industry (Ercisli and Orhan,
2007).

Wild blueberry fruit has been locally processed into jelly and jam and has
also been used for fresh consumption for a long time. However, as mentioned
before commercial blueberry cultivation just started in 2000 in Turkey and
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currently the cultivated fruits are processed in jam and muffin industry and also
used as fresh fruit.

Figure 1. Blueberry growing areas of Turkey. Map A: Northern high bush
blueberry growing area, Map B: Wild Vaccinium distribution along
Black Sea region of Turkey.

2.4. The propagation of mulberry and blueberry plants in Turkey

Mulberries are propagated by budding, grafting and cutting. There are big
differences among mulberry species in terms of propagation success. For
example the propagation success is in the order Morus alba>Morus
rubra>Morus nigra. In other words the grafting, budding and rooting capacity
of Morus nigra is very low (Koyuncu and Senel, 2003; Karadeniz and Sisman,
2004). Morus nigra also grows very slowly. In Turkey, blueberry cultivars
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propagated from cuttings using different plant growth regulators. In propagation
studies, micro and macro cuttings from ‘Ivanhoe’, ‘Jersey’, ‘Rekord’,
‘Northland’, ‘Berkeley’ and ‘Bluejay’ were used (Celik, 2007a).

LITERATURE

CAM L. (2000). Selection of promising mulberry genotypes from Edremit and
Gevas district of Turkey. MSc Thesis. Yuzuncu Yil University, Department
of Horticulture, Van, p 53.

CELIK H. (2003). Reseaches on performance of some high bush blueberry
cultivars in Rize. Proceedings 1st National Symposium on Kiwifruit and
Small Fruits. September 23-25, Ordu, Turkey. p. 454-460.

CELIK, H. 2005. Blueberry (Likapa) Culture (Book in Turkish). HASAD
Puplication.

CELIK H. (2007a). Effect of medium on rooting of green cuttings of some
northern high bush blueberries (Vaccinium corymbosum L.). Proc. 5"
National Horticultural Congress. September 4-7, Erzurum, Turkey.

CELIK H. (2007b). Blueberry, the organic fruit produced under modern
agricultural techniques in Hayrat. Nuhoglu Foundation, Booklet, 6p.

CELIK H. (2008). Maviyemis (Vaccinium corymbosum L.), Horticulture,
Environment and Ornamental Bulletin. 18 (July-August) 28-29p.
www.ngbb.gen.tr/bagbahce

DAVIS PH. (1978). Flora of Turkey and East Aegean Islands. Edinburgh Univ.
Pres. 6:89-108.

ERCISLI S. (2004). A short review of the fruit germplasm resources of Turkey.
Genetic Resources and Crop Evaluation 51, 419-435.

ERCISLI S, ORHAN E. (2007). Chemical composition of white (Morus alba),
red (Morus rubra) an dbdck (Morus nigra) mulberry fruits. Food
Chemistry. 103, 1380-1384.

ERCISLI S, ORHAN E. (2008). Some physico-chemical characteristics of black
mulberry (Morus nigra L.) genotypes from Northeast Anatolia region of
Turkey. Sci. Hort. 116, 41-46.

287



S. Ercisli i H. Celik: Uzgoj duda i borovnice u Turskoj

KAFKAS S, OZGEN M, DOGAN Y, OZCAN B, ERCISLI S, SERCE S.
(2008). Molecular characterization of mulberry accessions in Turkey by
AFLP Markers. J. Am. Soc. Hortic. Sci. 133, 593-597.

KARADENIZ T, SISMAN T. (2004). Fruit and propogation characteristics of
Morus nigra and Morus alba. Proceedings 1st National Symposium on
Kiwifruit and Small Fruits. September 23-25, Ordu, Turkey. p. 428-432.

KOYUNCU F. (2004). Morphological and agronomical characterization of
native black mulberry (Morus nigra L.) in Sutculer, Turkey. IPGRI News
Lett. 138, 32-35.

KOYUNCU F, SENEL E. (2003). Rooting of black mulberry (Morus nigra L.)
hardwood cuttings. J. Fruit Ornamental Plant Research 11,53-57.

ORHAN E, ERCISLI S, YILDIRIM N, AGAR G. (2007). Genetic variations
among mulberry genotypes (Morus alba) as revealed by random amplified
polymorphic DNA (RAPD) markers. Plant Syst. Evol. 265, 251-258.

OZGEN M, SERCE S, KAYA C. (2009). Phytochemical and antioxidant
properties of anthocyanin-rich Morus nigra and Morus rubra fruits Sci.
Hort. 119, 275-279

Adresa autora — Author's address:

Sezai Ercisli

Department of Horticulture, Faculty of Agriculture, Ataturk University, 25240
Erzurum-Turkey

Huseyin Celik

Department of Horticulture, Faculty of Agriculture, Ondokuzmayis University, 55139
Samsun-Turkey

288



	Sezai Ercisli, Huseyin Celik


<<

  /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



