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Foreword 

The mission of the Centre for Genetic Resources, the Netherlands (CGN) is to 
contribute to the conservation, development and sustainable use of plant, animal and 
forest genetic resources, and hence to global food security, a more sustainable 
production, rural development, and the conservation of cultural heritage.  
To that end, CGN currently holds collections of over 20 crops and a total number of 
accessions of more than 22,500 of interest to the breeders, researchers and other 
users. Annually around 5000 seed samples are distributed. 
 
To contribute to an effective global system of ex situ collections, for each of its 
collections CGN has analysed the coverage of the crop genepool by the germplasm in 
its own collection and those of others. In a number of cases, CGN has been able to 
identify gaps in the total set of collections of a specific crop. Some genetic diversity 
that is known or can be assumed to exist, appeared poorly represented or even absent 
from the genebank collections. Such cases warrant new collecting missions, if we wish 
to conserve as wide a diversity for the crop genepool as possible.  
 
The landraces and wild populations of Daucus carota in Central Asia form such a case. 
Therefore in 2015 CGN carried out a collecting mission in Uzbekistan and Kyrgyzstan, 
in close collaboration with its local counterparts. The present report provides details of 
the results of this collecting mission. Three plant breeding companies sponsored the 
mission, a fact that is duly recognized and appreciated.  
 
During the mission 112 seed samples were collected in both countries, amongst which 
22 landraces. Upon regeneration, the samples will be made available under the terms 
and conditions of the Standard Material Transfer Agreement of the International Treaty, 
with the agreement of the authorities in Uzbekistan and Kyrgyzstan involved.  
 
This collecting mission formed an activity jointly undertaken by partners in Uzbekistan, 
Kyrgyzstan and the Netherlands. The support from the national authorities in 
Uzbekistan and Kyrgyzstan is duly recognized.  
 
 
 
 
 
 
 
Bert Visser 
Director, Centre for Genetic Resources, the Netherlands (CGN) 
PO Box 16, 6700 AA Wageningen 
The Netherlands 
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1. Introduction 

Nowadays it is generally assumed that the centre of diversity of cultivated carrot 
(Daucus carota L.) is Central Asia (Iorizzo et al., 2013). In addition, the other species 
belonging to the genus Daucus can be found in the Mediterranean basin (Spooner  
et al., 2014). Although 7043 Daucus accessions are present in GENESYS  
(www.genesys-pgr.org), only few accessions originate from its centre of diversity in 
Central Asia. Analysing in detail the GRIN  
(http://www.ars-grin.gov/npgs/searchgrin.html) and EURISCO  
(http://eurisco.ipk-gatersleben.de) databases, it was found that only 120 accessions 
from this region are currently available for distribution (Table 1). 
 
 
Country GRIN GRIN/EURISCO EURISCO Total 
Afghanistan 3 17 3 23 
Iran 1 15 9 25 
Kazakhstan 6 0 1 7 
Kyrgyzstan 1 0 8 9 
Pakistan 1 8 4 13 
Tajikistan 4 0 1 5 
Turkmenistan 0 0 0 0 
Uzbekistan 15 0 23 38 
Total  31 40 49 120 

Table 1.  Available accessions per Central Asian country as presented in the GRIN 
and EURISCO databases; in the GRIN/EURISCO column the number of 
accessions included in both databases are given.  

 
 
Because of the low number of Daucus carota accessions from the centre of diversity, 
an area where one can expect that the species contains most of its genetic diversity, a 
collecting expedition was undertaken in order to collect additional wild populations and 
landraces of carrot. This made this expedition a single crop expedition. The countries 
in which the collecting expedition was carried out were Uzbekistan and Kyrgyzstan.  
 
Analysing the 120 accessions that are currently available from ex situ collections, it 
was found that overall 61% (= 73/120) was a landrace (Table 2). Therefore the focus 
of the expedition was on the collecting of wild populations.  

http://www.genesys-pgr.org/
http://www.ars-grin.gov/npgs/searchgrin.html
http://eurisco.ipk-gatersleben.de/
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Country Wild  
weedy 

Landrace Breeding 
material 

Other Total 

Afghanistan  17  6 23 
Iran 1 16 7 2 25 
Kazakhstan 2 3  2 7 
Kyrgyzstan 8 1   9 
Pakistan  7 2 4 13 
Tajikistan  2  3 5 
Turkmenistan     0 
Uzbekistan 7 27  4 38 
Total  18 73 9 21 120 

Table 2.  The number of accessions per biological status category 
(see http://eurisco.ipk-gatersleben.de for MCPD list – SAMPSTAT 
descriptor) per Central Asian country. Only available and unique accessions 
were taken into account. 

 
 
The result of a geo-referencing exercise of the 120 available accessions proved to be 
poor as of only 32 accessions latitude and longitude were known (Table 3). In this 
collecting expedition, these geo-referenced positions were taken into account when 
populations were collected. 
 
 
Country Number of georeferenced 

accessions 
% 

Afghanistan 0 0 
Iran 6 5 
Kazakhstan 3 2.5 
Kyrgyzstan 2 1.6 
Pakistan 0 0 
Tajikistan 0 0 
Turkmenistan 0 0 
Uzbekistan 21 17.5 
Total 32 26.6 

Table 3.  The number and percentage of geo-referenced accessions per country. 
Only available accessions (n=120) were taken into account. 

 
 
In 2015 a Memorandum of Understanding adopting the standard Material Transfer 
Agreement (sMTA) of the Internal Treaty for Plant Genetic Resources for Food and 
Agriculture (IT-PGRFA) as a basis for distribution, was signed between CGN and the 
national authorities on access and benefit sharing in Uzbekistan and Kyrgyzstan 
(Appendix 1). This document formed the legal basis of the expedition. 

http://eurisco.ipk-gatersleben.de/


4 

2. Objectives of the expedition 

There were two major aims of this single crop expedition namely: 
1. To broaden the Daucus collection maintained at CGN by collecting Daucus 

landraces and wild populations for breeding and research purposes, and 
2. To contribute to the international need for the conservation of PGR. 
 
 
 

3. Members of the collecting team 

Collecting took place in Uzbekistan and Kyrgyzstan by two collecting teams, namely: 
 
Collecting team in Uzbekistan: 
• Furkat Khasanov and Ali Esankulov, Institute of Gene Pool of Plants and Animals of 

the Academy Sciences of Uzbekistan 100125, Durmon yuli str., 32 Tashkent, 
Uzbekistan; e-mail: fkhasanov1@mail.ru 

 
Collecting team in Kyrgyzstan: 
• Georgy Lazkov, Innovative Center of Phytotechnology, National Academy of 

Sciences, 267 Chui Avenue, Bishkek, Kyrgyz Republic 720071; e-mail: 
glazkov1963@mail.ru  

• Alexandre Vorobiev, Ala tour, 147 Abdurahmanova street, Bishkek, Kyrgystan; e-
mail: ag_vorobiev@mail.ru 

 
Both collecting teams also included Chris Kik, Centre for Genetic Resources, the 
Netherlands (CGN), Droevendaalsesteeg 1, 6708 PB Wageningen, the Netherlands; E-
mail: chris.kik@wur.nl. 
 
 
 

4. Exploration area and expedition period 

In both countries a round trip was made, so overnight stays took place in several 
places. Temperatures during daytime in Uzbekistan were between 35-45 ˚C and in 
Kyrgyzstan between 25-35 ˚C throughout the collecting period. Due to the high 
temperatures in Uzbekistan, overnight stays were frequently in the open air at higher 
elevations (mostly at local farmers). In Kyrgyzstan overnight stays were often in 
Bed&Breakfast places. For the field work in Uzbekistan a Chevrolet Matiz was used and 
in Kyrgyzstan a 4WD Toyota landcruiser.  
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The sampling period of the collecting expedition was from July 25 to August 31 2015 
and took place in Uzbekistan from July 25 – August 11 and in Kyrgyzstan from August 
13 to August 31. Collecting started in Uzbekistan, because most of the country lies on 
a lower elevation compared to Kyrgyzstan, and as a result seed setting occurs earlier. 
In the collecting periods in both countries still unripe seeds were encountered at 
several locations, but mostly just ripened seeds and mature seeds could be collected 
(Photo 1). The duration of the collecting trip in both countries proved to be sufficient, 
although in hindsight a collecting trip in the central part of Kyrgyzstan at higher 
elevations than 2000 meters would also have been also interesting. 
 
 

Photo 1.  Various stages of ripened fruits of Daucus carota (LVK 059). 

 
 
 

5. Data collecting, sampling procedure and 
seed cleaning  

A field collecting form based upon a modified multi-crop passport descriptor list 
(MCPD; see: http://eurisco.ipk-gatersleben.de) was used to document the passport 
data of the accessions sampled (Appendix 3). All sampled material received a so-called 
collecting number, in this case KEKxxx and LVKxxx for the samples collected in 
Uzbekistan and Kyrgyzstan respectively (KEKxx: Khasanov-Esankulov-Kik followed by a 
number and LVKxx: Lazkov-Vorobiev-Kik followed by a number). Latitude, longitude and 

http://eurisco.ipk-gatersleben.de/


6 

altitude were determined via GPS (Garmin, eTrex 20) with an inaccuracy of 1-5 meters. 
Latitude and longitude were recorded using as map datum WGS84 and as position 
format hddd˚mm.mmmm. Pictures were taken of all collecting sites and occasionally a 
video was made. All accession data collected are presented in Appendix 4. 
 
As a rule of thumb before starting to collect at a location at least 50 individual plants 
needed to be observed at first glance. The area explored per accession varied from 
ca. 0.1-1 ha.  
 
Per location the umbels of circa 20 plants were collected (Photo 2). From each plant an 
umbel with a stem of around 15 cm length was cut-off with a knife (Photo 2), and put 
upside down in a linen bag (20 x 35 cm) to dry and further ripe if necessary. A label 
with the collecting number was put in the bag and was also attached to the rope which 
tied up the bag. In case all fruits of the umbels collected had a brown colour, indicating 
these were fully mature, then the umbels were directly hand-crushed in the linen bag 
and the stems were removed leaving behind a mixture of small stems and fruits. All 
accessions were treated like this in both countries at the end of the collecting mission. 
Later on at CGN a further cleaning act was carried out. 
 
 

Photo 2.  Collecting seeds of wild carrots (KEK 120).  

 
 
During the expedition the linen bags were mostly kept in a cupboard in a hotel room 
under ambient room conditions. Upon arrival at CGN the seeds were transferred to a 
conditioned storage room with a temperature of 15˚C and 15% relative humidity.  
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6. Results and discussion 

6.1 Area covered 
 
During the expedition an area of approximately 900 x 350 km2 in total was covered 
and over 7000 km was traversed (Figure 1 & 2).  
 
 

Figure 1.  Map of the collecting area in Uzbekistan and Kyrgyzstan with the Daucus 
collecting sites indicated; red: wild populations and blue: landraces (for 
enlarged figure: see Appendix 3). 

 
 
More schematically, from North to South, the expedition covered the northern and 
southern parts of the Kyrgyz Alatau range, the western part of the Fergana range and 
the northern and western parts of the Pamir Alay range (Figure 2).  

Tashkent Bishkek 
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Figure 2. A schematic presentation of the expedition area covered. 

 
 

6.2 Collected accessions  
 
In total 112 accessions were collected during the collecting expedition amongst which 
22 (= 20%) landraces and 90 (= 80%) wild populations. In Table 4 the number of 
landraces and wild populations per country are presented.  
 
 
Country  Landraces  Wild populations  Total 
Uzbekistan 13 38 51 
Kyrgystan 9 52 61 
Total 22 90 112 

Table 4.  The number of landraces and wild populations collected per country during 
the Daucus expedition.  

 
 
As a result of the current expedition the percentage increase in the total number of 
accessions originating from Central Asian countries (see for countries included Table 1) 
in genebanks worldwide is 93% (from 120 to 232 accessions; Table 5); the wild/weedy 
category increased with 500% (from 18 to 108 accessions) whereas the landrace 
category increased with 30% (from 73 to 95 accessions). 
 

Bishkek 

Tashkent 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNGdosGdnMkCFcaODwodDnQJfw&url=http://www.travelsandtales.com/maps_1999.html&psig=AFQjCNHEEtMIdwQdz1rWHsAYO3bMFomBFg&ust=1448013693040506
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Table 5.  The number of accessions originating from Central Asian countries present 
in genebanks worldwide for the various population type categories before 
and after the Daucus 2015 expedition. The blue and red columns indicate 
the number of accessions present in genebanks worldwide before and after 
the expedition took place respectively. 

 
 

6.2.1 Wild populations 

 
The collecting of wild populations proved to be relatively easy and on average 4-5 
accessions per collecting day were sampled. The only factor which seemed to have a 
dominant effect on the distribution and presence of the species is the availability of 
moisture in the soil. To illustrate this observation: in the southwestern parts of 
Uzbekistan where the hilly landscape consists of loess complexes which are 
intersected by rivulets, wild carrot populations can be found along these rivulets (green 
areas on the photo) but certainly not on the more elevated parts of the loess 
complexes (Photo 3).  
The wild populations (n= 90) in both countries were found in very diverse habitats 
ranging from populations found along rivers/rivulets (Photo 4) to populations found at 
forest margins at higher elevation. Most populations however were found in fields and 
field margins (n=34; Photo 1 and 5), on grassland/pastures (n=12), in orchards (n=9), 
on roadsides (n=12) and in backyards (n=10). In Uzbekistan more populations were 
collected in backyards and orchards (Uzbekistan: 17 vs Kyrgyzstan: 2), whereas in 
Kyrgyzstan more populations were collected in fields/field margins (Uzbekistan: 16 vs 
Kyrgyzstan: 8). Most probably these differences are related to the differences in land 
use, as in Kyrgyzstan more land in the area traversed has a nature destination and less 
an arable/horticultural destination compared to Uzbekistan. 
 

0
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100

150

200

250

wild/weedy landrace breeding
material
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Photo 3.  Loess complexes intersected with rivulets north of the line Samarkand - 
Bukhara (Uzbekistan). 

 
 

Photo 4.  Wild carrots growing near the river Aflatur in Kyrgyzstan (LVK 016). 
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Photo 5.  Wild carrots collected by A Esonkulov growing in a hayfield near Langar 
Uzbekistan (KEK 117). 

 
 

6.2.2 Landraces 

 
Cultivated carrots are known in Uzbek language as ‘cabzi’, in Kyrgyz language as 
‘cabze’ and in Russian as ‘markovska’. In total 22 landraces were collected: 13 in 
Uzbekistan and 9 in Kyrgyzstan. The overriding part of the landraces acquired came 
from bazars (n=20; Photo 6 & 7), whereas two landraces were collected in the field 
(LVK 012 & 035; Table 5). The latter ones were collected in Kyrgystan (Photo 8).  
 
 
Country Field Market/Shop/Seedbroker Total 
Uzbekistan 0 13 13 
Kyrgyzstan 2 7 9 
Total 2 20 22 

Table 5.  The number of landraces acquired per collecting source in Uzbekistan and 
Kyrgystan. 
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Photo 6.  Buying landraces by G Lazkov at the Osh bazar in Bishkek (LVK 001 & 002).  

 
 

Photo 7.  Buying a carrot landrace by F Khasanov at the bazar of Khatyrchy, 
Uzbekistan (KEK 113). 
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Photo 8.  Collecting by A Vorobiev of a carrot landrace on an arable field near Kitchi 
Ak Jol, Kyrgyzstan (LVK012). 

 
 
Most landraces obtained at bazars were cultivated in the vicinity of the bazar where 
their seeds were sold, however seven landraces (KEK 128, 129, 148, 149 & 150 and 
LVK 032 & 033) orginated from locations more than 50 km away from the bazar. Six 
of these landraces were cultivated in the Fergan valley (Namangan and Andijan). 
 
Interestingly, a difference appeared in the colours landraces in use (Photo 9) within 
both countries. In the North, people preferred yellow coloured landraces for plof (a 
national dish in both countries) and red coloured landraces for soups, lagman, etc. In 
the South, this was reversed. In this context it was mentioned to us that in Tajikistan 
only red coloured landraces were cultivated as people only preferred this type of 
carrots for their dish. The difference between both types of landraces seems to be that 
yellow ones tend to have a sweeter taste compared to the red ones.   
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Photo 9.  Red and yellow coloured carrot landraces at the bazar in Khatyrchy, 
Uzbekistan (KEK 113 & 119).  

 
 
Two cultivation cycles of carrots can take place per year, namely from February to July 
(120 days) and from August to November (90 days). The first cultivation period 
provides the best crop. The second crop is mostly planted after a cereal (wheat, 
barley) cultivation. Mostly 5-6 kg of seed is used per hectare which yields around 45-55 
tons of carrots. One kilo of seeds of a landrace costs approximately € 14-15, whereas 
one kilo of seeds of a modern variety costs around five times more. Depending upon 
snowfall during the early phase of cultivation (March) bolting can take place which can 
result in around 30% flowering plants. In the absence of snow around five percent 
plants will be flowering. Flowering of five percent of the plants is not seen as a problem 
as the yield loss due to flowering is minimal. Actually, it is considered positively as it is 
seen as an indication that harvest of the carrots can take place. Farmers use chemical 
fertilizers like amonfos and also fungicides to prevent for example spreading of 
Verticillium. Farmers buy seeds mostly from other local farmers and/or seed brokers, 
because seeds sold at the bazars are not always trusted as mixing with wild 
populations or other landraces may occur. The use of modern varieties is not 
widespread, as low yields were observed in the past using these varieties and once 
such an experience is encountered, a farmer will not easily buy seed of a modern 
variety again. Also it was mentioned that local varieties performed better compared to 
modern varieties during drought.  
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Photo 10.  Local seed broker Anwar from Toza Uruk, Uzbekistan (KEK 148-150). 

 
 
From a discussion with a local seedbroker named Anwar (Photo 10) in Toza Uruk, a 
small village some 35 km southwest of Jizzakh (Uzbekistan), it appeared that he buys 
his carrot seeds (preferably the variety Shantoon) every year from 5-10 farmers near 
Namangan, Fergan valley, which is ca. 400 km eastwards. The seeds produced in 
Namangan yield a good crop according to him when cultivated in the Galla Arol area in 
Uzbekistan. This area is known to yield the best carrot harvests in the country. The 
carrot cultivation in the Galla Arol area is around 300 hectares. The seed broker Anwar 
regularly sells 500-1000 kg of carrot seeds per year to around 40% of the carrot 
farmers in the area. There are around 20 seed brokers like Anwar in the area and most 
of them sell around 40-50 kg of carrot seeds each year.  
Every year Anwar buys 50 kg of seeds from a new seed producer from the area 
around Namangan and checks the performance of the acquired seeds the year 
afterwards. When this subsequently results in a good harvest then he includes this seed 
producer in his brokerage network.  
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7. Conclusions 

a. A Memorandum of Understanding, agreeing on the use of the sMTA of the IT-
PGRFA, was signed between on the one hand the national authorities of Uzbekistan 
and Kyrgyzstan and CGN on the other hand. This MoU formed the legal basis of this 
expedition. 

b. The Daucus collection maintained at CGN could be enlarged with 112 unique 
accessions amongst which 22 landraces. 

c. The expedition led to an increase in the total number of accessions originating from 
Central Asian countries in genebanks worldwide from 120 to 232 accessions: the 
wild/weedy population type category increased from 18 to 108 accessions and the 
landrace category from 73 to 95 accessions. 

d. Although a substantial number of Daucus accessions have been collected, more 
interesting Daucus accessions can be collected especially in the mountainous area 
of Kyrgyzstan. 

e. No carrot breeding takes place in both countries and therefore farmers rely on 
landraces and imported modern varieties from Western countries. Due to the high 
seed price of modern varieties and crop failure sometimes reported for these 
varieties, farmers still mostly rely on landraces. 

f. Landraces are usually bought from neighbouring farmers but also from local seed 
brokers, which buy their seeds sometimes far from the area where the seeds are 
sown. 

g. Carrot cultivation takes place in Uzbekistan especially in the Galla arol area whereas 
in Kyrgyzstan it is scattered over the country. 
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Appendix II. Expedition collecting form 
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Appendix III.  Map of locations where collecting  
      took  place 
 
Collecting numbers, KEKxxx and LVKxxx, are indicated for the Daucus material 
collected in Uzbekistan and Kyrgyzstan respectively. Red symbols indicate wild 
populations and blue symbols landraces.  

III-1 
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Appendix IV.  List of accessions collected     
 
 
 
Passport data of Daucus accessions collected in Uzbekistan (KEKxxx) and Kyrgyzstan 
(LVKxxx). Date: year-month-date; Latitude and longitude determined via GPS: mapdatum 
WGS84, position format for longitude and latitude: hddd˚mm.mmmm’; Altitude in 
meters; Population type: W: wild; L: landrace; Population size: abundant: > 100 plants, 
frequent: 50-100 plants, occasionally: < 50 plants. 
 

IV-1 
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IV-3 



10 
IV-4 



11 

 

IV-5 



12 

 

IV-6 





Report of a Daucus collecting expedition in  
Uzbekistan and Kyrgyzstan

Itinerary, collected material and data

Kik C, F Khasanov, A Esankulov, G Laszkov & A Vorobiev

CGN Report 35

Centre for Genetic Resources, the Netherlands (CGN)


	Foreword
	1.  Introduction
	2.  Objectives of the expedition
	3. Members of the collecting team
	4. Exploration area and expedition period
	5. Data collecting, sampling procedure and seed cleaning
	6. Results and discussion
	6.1 Area covered
	6.2 Collected accessions
	6.2.1 Wild populations
	6.2.2 Landraces


	7.  Conclusions
	8. References
	9.  Acknowledgements
	Appendix I. Memorandum of Understanding - Uzbekistan


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /NewsGothicStd
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /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 false
  /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 false
  /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 <<
    /NLD ([Gebaseerd op drukker])
  >>
  /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 true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [14173.229 14173.229]
>> setpagedevice


