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ABSTRACT

The genetic divergence study in 46 maize inbred lines was conducted based on Mahalanobis D2 statistics by using
Tocher’s canonical (vector) and Euclidean methods at Maize (Zea mays L.) Breeding Research Sub-Station, Poonch
during 2009-2011. The genotypes were grouped into seven clusters by both the methods of divergence study. The
grouping of genotypes in different clusters was beyond their geographic origins. This indicated appreciable amount
of diversity present in the inbred lines under study. Canonical (vector) analysis suggested that plant height, stem girth
and number of leaves per plant had contributed maximum towards total variability in the lines. 3D plotting of individual
genotypes, based on principal component analysis scores and Euclidean distance matrix, showed that the PMS134
was the most diverse inbred with CML324 followed by M8-3, CML158, 6152 and CML399. These diversely related
inbred lines can be utilized as parents in maize breeding programme to isolate desire hybrids for yield and component

characters.
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Maize (Zea mays L.) is highly cross pollinated species
maintained their heterozygous balance in population. It
show heterosis in recombinants, particularly when inbreds
differ for many genes affecting yield or some other character
of importance are used as parents. In any crop improvement
programme, genetic diversity is prerequisite (Naik ez al.
2006), as it play important role because hybrids between
genotypes of diverse genetic background, generally display
a great heterosis and throw more recombinants than those
between closely related parents. Maize inbred lines of
different origin and genetic background serve as a valuable
source material, and provide scope for building of genetic
variability. Study of genetic divergence in the maize inbreds
will help to ascertain the real potential value of the genotype.
Statistical methods for measure the diversity based on
multiple characters quantify the genetical distance among
the breeding materials and reflect the contribution of
characters towards diversity. Genetic diversity arises due to
geographical separation or due to genetical barrier to
crossability or due to different pattern of evolutions. Thus
the study of diversity in inbreds of different origin may
either complement or high light new features of the variation
in maize breeding programme. The present study was,
therefore undertaken to assess the extent of genetic diversity
in 46 maize in bred lines which will help to select prospective
parents to develop transgressive segregants.
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MATERIALS AND METHODS

The present investigation was carried out at Maize
Breeding Research Sub-station, Poonch (India) situated
between 33 degree-25’ to 34 degree-01’ north latitude and
73 degree-58’ to 74 degree-35’ east longitude at height of
980 m above MSL and bounded by Kashmir valley and line
of control with Pakistan. The experiment material consist
of 46 maize inbred lines developed from different source
materials carried out from local collections and different
research stations of India and abroad (Table 4). All these
inbreds were developed through repeated selfing followed
by selection for last four years and are well stable in the
prevailing agro-climatic condition. The present experiment
was conducted in RBD design for three years, i.e. 2009,
2010 and 2011 following the recommended agronomical
practices for maize cultivation in the region. The
physiological data were recorded from mean of five
randomly selected plants from each inbred per replication.
The pooled data of three years were used to study the genetic
divergence among the genotype under present investigation.
The data were analysed following principal component
analysis (PCA) and Mahalanobis (1936) generalised distance
(D?) by using Tocher’s method extended by Rao (1952).
The non hierarchical Euclidean cluster analysis was
calculated following the method described by Beale (1969)
and Katyal e al. (1985). All the statistical analysis were
carried out using computer software Windostat version 8.5.

RESULTS AND DISCUSSION

The result of divergence analysis through Tocher
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method (Fig 1) revealed that all the genotypes under study
were grouped in seven clusters, where cluster 2 was largest
with 15 inbred lines and cluster 3 and cluster 5 were smallest
as they had only one genotype in each cluster. The high
numbers of clusters evidence the wide range of variability
among the genotypes under study. More et al. (2006) and
Singh et al. (2005) also found more numbers of clusters and
genotypes within the clusters in their experiments on maize.
The diverse parents showed high heterotic effects in their
combinations. The result also showed the maximum inter
cluster distance between cluster 7 and cluster 6, where as
the minimum cluster distance was observed between cluster

SINGH ET AL.

[Indian Journal of Agricultural Sciences 84 (10)

1 and cluster 5 (Table 2). The maximum intra cluster distance
was found between inbreds of cluster 7 whereas minimum
intra cluster distance was found in inbreds of cluster 1. The
result indicated that the inbreds in different clusters differing
largely and marginally in their genetic architecture as per
their maximum and minimum intra cluster distance,
respectively. Similar experimental findings were also
observed by Castanon et al. (1999).

The non-hierarchical Euclidean cluster analysis
provides more critical observations on genetic diversity
than Tocher’s method of divergence analysis. The Euclidean
analysis observes the sub clusters of major groups and

Clustering by Tocher Method
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Fig 1 Clustering pattern of maize inbred lines by Tocher method
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Table 1 Distribution of 46 maize inbred lines in to seven clusters based on tocher method and Euclidean cluster analysis.
Cluster Method No. of Name of inbred
inbred
I Tocher 14 CML271, LETSEW, CML175, CML384, CML341, CML333, 8044, 8042, DMR-64-9, CML142, 8024,

DMR164, DMR325, GP41
Euclidean 8

11 Tocher 15
CML150, 6144, M4, 2001-8

Euclidean 6
11 Tocher 1

Euclidean 11
v Tocher 3

Euclidean 3

PMS14

CML268, PMS99, CML149
PMS14, 2001-8, CML150

CML141, CML367, CML78, CML373, DMR64-9, PMS100, CML268, PMS99
CML158, CML324, 6066, 6152, CML399, CML141, CML367, CML373, PMS100, CML78, CML327,

CML158, CML324, 6066, CML399, 6152, CML149

CML177, DMR162, CML271, LETSEW, CML341, CML333, CML175, CML354, 8042, 8044, CML142

\% Tocher 1 CML306

Euclidean 10 6144, M4, GP41, CML306, 8024, DMR164, DMR325, PMS116, M8-3, 2007-3
VI Tocher 5 CML177, DMR162, 2007-3, PMS116, M8-3

Euclidean 7 6128, 1002-4, CML327, 6136, 5020, PMS134, CML399
VII Tocher 7 6136, 5020, 6128, 1002-4, PMS134, CML399, PMS75

Euclidean 1 PMS75

Table 2 Mean inter and intra cluster distance among seven clusters in maize inbred lines on the basis of D2 statistics (Tocher’s Method

and Euclidian method)

Tocher Euclidean 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Cluster 6 Cluster 7 Cluster
1 Cluster 8.220 23.749 36.132 43.615 13.795 17.727 81.029
34.751 54.386 57.107 88.644 94.88 153.059 470.486

2 Cluster 14.135 22.674 31.414 22.559 41.412 44,798
20.289 127.201 87.986 142.171 79.948 377.193

3 Cluster 0.000 67.387 21.333 57.188 29.599
25.867 112.274 54.194 224.528 546.328

4 Cluster 17.072 57.370 67.807 89.971
15.839 68.617 85.065 194.389

5 Cluster 0.000 26.135 58.952
28.109 167.464 378.977

6 Cluster 24.328 103.397
53.914 200.477

7 Cluster 31.973
0.000

provides more information about diversity of genotypes
which are very useful in crop breeding programme. The
results on Euclidean cluster analysis (based on ward
minimum variance dendrogram) showed the relative
association among the genotypes which was prepared using
rescale distance (Fig 2). Out of the seven clusters made by
this method, cluster 3 had maximum number of genotypes,
where as cluster 7 had only one genotype (Table 1).
Williams and Hallarver (2000) also observed mono
genotypic clusters in their experiment. The mono genotypic
clusters genotypes (PMS14 and CML306) of Tocher’s
method were grouped in cluster 4 and cluster 5 of Euclidean
clusters, which seem to be more similar with genotypes of
respective clusters. The inter cluster distance was found
maximum between cluster 7 and cluster 3, where as

Table 3 Canonical vectors which supply best linear function of
variates, value of canonical roots and percentage of
variation absorbed by respective roots.

1 Vector 2 Vector 3 Vector
Eigene Value (Root) 3.154 1.426 0.984
% Var. Exp. 45.051 20.366 14.064
Cum. Var. Exp. 45.051 65.417 79.480
Days to tasseling 0.143 0.629 0.141
Days to maturity 0.128 —0.430 0.771
Plant height (cm) -0.531 0.111 0.145
Ear height (cm) -0.111 -0.607 -0.447
Stem girth (cm) 0.521 0.085 -0.122
No. of leaves 0.510 -0.051 -0.262
Gain yield/ plant (gm) -0.371 0.167 —0.286
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Wards Minimurn Variance Dendrograin
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Fig 2 Clustering pattern of maize inbred lines by Euclidean method

minimum inter cluster distance was observed between
cluster 5 and cluster 3 (Table 2). The intra cluster distance
was maximum in inbreds of cluster 6 whereas it was
minimum in inbreds of cluster 4. The result showed that
there was wide range of diversity present between the
clusters as well as within the clusters, which has immense
value in varietal improvement programme. Such genetic
diversity present in the available parental lines for character
of interest is most important.

Both the methods of genetic diversity study showed
the present of high degree of diversity among inbreds of
present investigation. The results also showed that the
genotypes were random and independent for clustering.

Most of the genotypes of same geographical origin were
grouped in different clusters. Sharma er al. (2008) and
Chen et al. (2007) also observed similar findings in their
experiments. This may be due to genetic architecturer of
the genotypes which caused greater diversity than the
geographic origin alone (Yin Zhin Tang er al. 2004).
Principal component analysis (PCA) is very useful in
measuring the genetic diversity in multivariate scale (Liu et
al. 2006). In the present investigation, the first component
of variance explained 45.05 percent of variation where as
second and third principal components explained 20.37 and
14.05 percent variation, respectively. Cumulatively, 79.48%
percent variability was explained by first three principal



October 2014] GENETIC DIVERGENCE STUDY IN MAIZE INBRED 1215
Table 4 Details of inbred lines and their mean values of vectors calculated through canonical (vector) method
Origin source Inbred Pedigree Vector 1 Vector 2 Vector 3 Mean yield/
plant (gm)
CIMMYT 1 CML 141 -3.401 6.599 15.433 82.6667
CIMMYT 2 CML 158 -4.838 7.405 14.893 113.3333
CIMMYT 3 CML 150 -3.738 6.240 14.891 35.0000
CIMMYT 4 CML 306 -2.860 6.164 12.274 73.3333
CIMMYT 5 CML 324 -5.298 7.735 15.239 123.3333
CIMMYT 6 CML 367 -3.342 7.232 14.549 83.3333
CIMMYT 7 CML 177 1.934 6.991 14.162 43.3333
CIMMYT 8 CML 268 -0.577 9.781 15.653 53.3333
CIMMYT 9 CML 271 -0.907 6.548 13.719 46.6667
CIMMYT 10 6128 -7.558 5.399 14.275 130.0000
CIMMYT 11 6136 -8.355 6.511 14.744 100.0000
LOCAL 12 PMS 14 -5.543 4.608 14.599 46.6667
CIMMYT 13 6144 -3.600 4.866 13.211 90.0000
LOCAL (C8) 14 2001-8 -4.994 4.960 14.040 43.3333
LOCAL 15 GP 41 -2.708 4314 13.288 56.6667
LOCAL 16 PMS 75 -10.864 2.701 13.351 40.0000
CIMMYT 17 8024 -1.537 4.308 13.614 53.3333
CIMMYT (QPM) 18 5020 -7.686 7.496 15.644 116.6667
LOCAL 19 PMS 99 -1.778 10.437 16.081 56.6667
LOCAL 20 PMS 100 -2.280 7.577 13.596 93.3333
LOCAL 21 PMS 116 -1.510 3.287 10.508 80.0000
K 517 22 1002-4 -8.441 4.664 13.163 100.0000
MEERTH (LOCAL) 23 M 8-3 -3.234 3.989 11.703 113.3333
SURYA 24 2007-3 -0.660 3.466 12.630 86.6667
CIMMYT 25 8042 -1.793 5.813 14.136 40.0000
CIMMYT 26 8044 -1.247 5.039 13.398 36.6667
LOCAL 27 PMS 134 -11.228 6.434 14.037 140.0000
MEERTH (LOCAL) 28 M4 -3.390 4.991 12.374 73.3333
DMR 29 DMR 64-9 -2.593 6.818 13.797 60.0000
DMR 30 DMR 325 -0.770 4.130 13.227 28.3333
DMR 31 DMR 162 0.885 6.084 14.304 66.6667
DMR 32 DMR 164 -0.952 4.178 13.995 31.6667
CIMMYT 33 CML 78 -2.189 8.044 15.067 50.0000
CIMMYT 34 CML 373 -2.688 6.837 15.101 43.3333
CIMMYT 35 6066 -4.945 8.058 15.385 100.0000
CIMMYT 36 CML 399 -6.161 8.602 14.237 113.3333
CIMMYT 37 CML 333 -1.605 6.455 12.746 90.0000
LOCAL* 38 LETSEW -0.721 6.633 13.502 63.3333
CIMMYT 39 CML 142 -1.192 6.419 11.643 56.6667
CIMMYT 40 CML 149 -5.727 10.274 16.859 100.0000
CIMMYT 41 CML 175 0.107 7.390 13.110 36.6667
CIMMYT 42 CML 384 0.324 7.846 13.241 53.3333
CIMMYT 43 CML 399 -6.725 7.400 11.656 180.0000
CIMMYT 44 6152 -5.045 8.353 15.307 113.3333
CIMMYT 45 CML 341 -0.217 5.882 13.748 50.0000
CIMMYT 46 CML 327 -6.072 6.390 12.604 100.0000

components (Table 3). Contribution of characters towards
divergence was estimated through canonical vector method,
where vectors of canonical roots represent the different axis
of inbreds for graphical presentation. The important
characters responsible for genetic diversity in the major
axis of differentiation (vector I) were plant height, stem

girth and number of leaves per plant with element value —
0.531, 0.521 and 0.510, respectively. In vector II, which
represent the second axis of differentiation, the important
characters were days to tasseling and ear height with element
value 0.629 and -0.607, respectively. The important
character for vector III was days to maturity which had
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element value 0.771. These characters played important
role on respective axis and indicated as important component
traits of genetic diversity (Azad et al. 2012). So, emphasis
should be given to these contributing characters while
selection of parents for hybridization programme.

Further, the vectors values were used as principal factor
scores for 3D representation of individual inbred lines. The
spatial distance between individual genotypes were
measured as genetic divergence. Three principal factor scores
were used to plot all the inbred lines in 3D diagram for most
contributing characters for diversity (Table 4). Similar type
of study was also carried out by More et al. (2006) in forage
maize, who reported that leaf area per plant, plant height
and days to 50% flowering were the major contributor
towards divergence.

The results of present investigation suggested that
hybridization between inbreds from diverse clusters will
show good performance and may help in obtaining high
yielding genotypes. As result showed, there was no
association between geographical origin and clustering
pattern of the genotypes, the hybridization programme need
not necessarily be based on geographical diversity, the
genetic diversity may play important role for the purpose.
The inbreds which are diversely related can be utilized as
parents in crossing programme to isolate desire hybrids for
yield and component characters, like plant height, stem
girth and number of leaves per plant. These component
characters had contributed maximum towards total
divergence in the present investigation. 3D plotting of
different inbred lines based on PCA scores and Euclidean
distant matrix suggested that PMS134 was most diverse
parent with CML 324 followed by M 8-3, CML 158, 6152
and CML 399. Thus these diverse lines should be chosen
for crossing in maize breeding programme which will likely
to produce wide variability and transgresive segregations.

REFERENCES
Azad M A K, Biswas B K, Alam N and Alam S S. 2012. Genetic

[Indian Journal of Agricultural Sciences 84 (10)

diversity in maize inbred lines. The Agriculturists 10(1): 64—
70.

Beale E M L. 1969. Euclidean cluster analysis. A paper contributed
to 37t session of the Indian National Statistical Institute.
Castanon G, Tosquy H, Arano R and Raygoza B. 1999. Cluster
analysis in tropical maize hybrids and synthetics in Veracruz,

Mexico. Agronomia Mesoamericana 9(2): 77-81.

Chen FaBo, Yang KeCheng, Rong TingZhao and Pan GuangTang
2007. Analysis of genetic diversity of maize hybrids in the
regional tests of Sichuan and southwest china. Acta Agronomica
Sinica 33(6): 991-8.

Katyal J C, Doshi S P and Malhotra P K. 1985. Use of cluster
analysis for classification of Benchmark soil samples from
India in different micronutrient availability group. Journal of
Agricultural Science Combridge 104: 421-4.

Liu YuAi, Hou JianHua, Gao ZhiJun and Zhou Wei. 2006. Principal
component analysis and cluster analysis of introduced maize
varieties. Journal of Maize Science 14(2): 16-8.

Mabhalanobis P C. 1936. On the generalized distance in statistics.
Proceedings of National Academy Science (India), 2: 49-55.

More A J, Bhoite K D and Pardeshi S R. 2006. Genetic diversity
study in forage maize (Zea mays L.). Research on Crops 7(3):
728-30.

Naik D, Sao A, Sarawagi S K and Singh P. 2006. Genetice
divergence studies in some indigenous scented rice (Oryza
sativa L.). Accessions of Central India. Asian Journal of Plant
Sciences 5(2): 197-200.

Rao C R. 1952. Advanced Statistical Methods in Biometrical
Research, pp 357-63. John Wiley and Sons, New York.

Sharma A, Gupta K R and Kumar R. 2008. Genetic divergence in
Basmati rice (Oryza sativa) under irrigated ecosystem. Crop
Improvement 35(1): 8-10.

Singh P, Sain D, Dwivedi V K, Kumar Y and Sangwan O. 2005.
Genetic divergence study in maize (Zea mays L.). Annals of
Agri. Bio. Res. 10(1): 43-6.

William T R and Hallaver A R. 2000. Genetic diversity among
maize hybrids. Maydica 45: 163-71.

Y in ZhinTong, Xue Lin, Deng DeXiang, Bian YunLong, Chen
GuoQing and Lu HuHua, 2004. Cluster analysis of plant triats
in maize inbreds. Southwest China Journal of Agricultural
Science 17(5): 563-6.




<<
  /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 [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


