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Relationship between ecological indicators and soil
properties (in case of a wetland)
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Abstract

Ecological indicators have been defined for higher plants. In theory with the use of these
indicator values we can make predictions for the abiotic environmental factors based on
cenological analysis. There are only few publications which have focused on validation
of the published indicators. The scale dependence of these indices is poorly studied too.
Present paper focuses on applicability of soil related ecological indicators in small scale
studies. Three soil related indices were studied along a hydromorph toposequence, such
as SiMoN’s W, R and Sod’s N values. Simon ’s T value also was applied to compare appli-
cability soil related ecological indicators with non-soil related ones for small areas. These
values were determined on the basis of cenological measurement and compared with soil
physical and chemical properties. Our results suggest that W values can be use only for
small scale ecological indications.

Keywords: ecological indicator, physical and chemical properties, toposequence, water
demand, nitrogen, pH, microclimate

Introduction

Development of soils is affected by several factors. Water and topography as
primary environmental factors plays crucial role in soil development (CENTERI,
Cs. et al. 2009). Spatial differences of soil forming factors cause spatial hetero-
geneity of soil properties (WarTE, R.E. 2006; SzaB6 Gy. and CzeLLER, K. 2009;
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KerTEsz, A. et al. 2010). These phenomena affect on morphology and reflect in
spatial distribution soil properties such as amount macronutrients (Siros, P.
2004; FarsaNG A. et al. 2008; Kocsis, M. et al. 2008; Szaso, Gy. et al. 2008; NAGy.
R. et al. 2012) and organic matter (OM) decomposition and humification (MARr-
TiNs, T. et al. 2011; ArLexis, M.A. et al. 2012). Since soil forming factors also have
influence on vegetation, cenological properties of flora may have relationship
with different aspect of the environment, theoretically.

As aresult of floristic research, ecological indicators have been defined
for almost the whole vascular flora (So6, R. 1980; Simon, T. 1992). In theory
with the use of these indicator values we can make predictions for the abi-
otic environmental factors based on cenological analysis (Csontos, P. 1984;
Mjazovszky, A. et al. 2003; Szasd M. et al. 2007).

As relevant differences may occur along hydromorph toposequences
within small distances, changes in physico-chemical properties of the soil
can be detected in a small area (Szarai, Z. ef al. 2010; VARGA, A. 2010). These
toposequences allow the validation of ecological indicator values. Present
paper focuses on the reliability of the ecological indicators compared with
soil properties.

Material and methods
Study area

The 8 ha Mocsdrrét area located in the vicinity of Ceglédbercel is in the border of
the G6dolld Hills and the Pilis-Alpar Homokhat physical micro-regions (Figure
1). It belongs to the former floodplain of the Gerje Stream. The deepest parts of
the Mocsarrét are willowy peat-bogs. The fens are differentiated from the sedgy
meadows with a definite bench. The pasture-lands also differentiate definitely
from the surrounding sandy steppes following a graduated elevation.

Sampling and measurements

Relationship between vegetation and soil properties were studied by Simon’s
W (water demand), R (soil pH) and Soé’s N (soil nitrogen) values. Simon’s T
(Koppens'’s climate) value also was applied to compare applicability soil re-
lated ecological indicators with non-soil related ones for small areas.
Cenological properties of the Mocsarrét were studied by estimation of
herbaceous vegetation cover along a 22 m transect. The estimation was carried
out along a straight line using 22 neighbouring 1 x 1 m quadrates. The lowest
and the highest ones are labelled by 0 and 22, the highest one. The quadrates
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Fig. 1. Ortophoto combined DEM of study site

covered a whole hydromorphic toposequence beginning from the peat-bog to
the dry lucerne area (sandy steppe). Species lists and cover estimations were
carried out for each quadrats. Applied ecological indicators were assigned
to each species from Hungarian Flora Database (HorvArs, F. et al. 1995). The
cover-weighed averages of values were used to the calculations.

Soil properties are studied by boreholes, which made by Edelman
Auger. Drills were installed next to the quadrates and each of them reached
the groundwater level. After the drilling, the depth of the groundwater level
was measured in the borehole by tape-measure. Soil samples were taken and
measured from the upper 25 cm densely rooted soil horizon.

Soil organic carbon (SOC) and total bounded nitrogen (TN) content
were measured using NDIR/chemoluminescent analyser. Soil organic matter
(SOM) content was calculated from the SOC values using a 1,72 multiplication
factor. Humic compounds were characterized by Hargitai’s Q value (Buzas, 1.
1983). Soil pH was determined electrometrically from In KCl extract. CaCO,
content was measured using Scheibler’s method (Buzas, 1. 1988). Texture of the
mineral phase was defined with a laser diffraction particle sizer while the qual-
ity of the mineral phase was determined with an XRD (X-Ray Diffraction).

To compare soil data with ecological indicators soil pH values were
converted to acidity (cmol, kg™) before regression analysis (to transform log
scale to linear scale data). Ecological indicator values transformed from ordinal
scale to interval scale data by Sneath and Sokal’s method (Popan, J. 1997). The
relationships were studied using linear regression and correlation coefficient.
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Results
Morphological and mineralogical properties of soils

Along the 22 m toposequence SOM content doesn’t change consistently with
the decreasing water content. In the deepest point of the toposequence (0)
starting soil type is peaty meadow soil-gleyic Phaeozem (pachic, arenic, cal-
caric), where the “histic” (H) horizon’s thickness reaches 10 cm. Between the
0 and 1 quadrates soil type changes to calcaric meadow soil-gleyic Phaeozem
(arenic, calcaric). This calcaric meadow soil is typical until highest point of
the toposequence.

The mineral phase’s texture sand content increases whilst silt and clay
content shows a decreasing tendency starting from the lower endpoint to the
upper one. Between the 0 and 1-5 quadrates there is a sudden change in the
mineral phase ant this change appears in the herbaceous vegetation too. In
the reed quartz and calcite are dominant, smectite is significant and only a little
feldspar is present. The iron phase is traceable in the form of goethite for which
refer reflections between 4.18 and 2.70 A. Iron concretions and mottles are
made of poorly crystallized goethite. Practically in the same level as the 0 quad-
rate lies the sedge dominated 1-5 quadrate. Their matrix consists of mainly
quartz and calcite but smectites are also significant. The silt fraction contains
little feldspar and amphibole. There is ferrihydrite in the matrix’s iron-phase,
it is shown by the elevated baseline with maximum values around 1.5 and
2.5 A. In the iron concretions mineral phase the iron (III) is present mainly in
the form of ferrihydrite and less poorly crystallized goethite (shoulder at the
quartz’s base, around 4.16 A; weak peak at 2.69 A). Dominant minerals of the
soil matrix are also present in the iron concretions like quartz, calcite and feld-
spar. This alludes to the fact that iron-oxide concretions seceded around these
mineral grains and incorporated them in the course of their growth. Advancing
to the upper endpoint of the toposequence goethite becomes dominant in the
iron phase again.

CaCO, and soil SOM contents also changes between the 0 and 1 quad-
rate. Further in the toposequence does not fall of CaCO,, however quantity
of SOM decreases continually. Condensation degree of humic acids degree
increases steadily parallel with reduction of hydromorphy (Table 1).

Relationship between ecological indicators and environmental factors
From the reed (temporary open water surface) to the slightly elevating area

headway of the lower water-demand plants can be observed to the expense
of high water-demand (swamp) plants (ex. Carex riparia). The association at
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Table 1. Chemical properties of topsoil (0—20 cm)
Indicator 0 1 2 3 4 5 6 7 8 9 10

SOM 27.2 9.7 9.8 8.3 6.1 5.2 5 4.8 44 4.5 4.5
(%, m/m)
Q 034 0.32| 042 045| 046| 045| 043 051| 049| 048] 048
TN 026, 0.08| 0.19| 0.25| 0.28| 0.26| 0.23| 0.21 0.2] 021| 0.19
(%, m/m)
C/N 60.7| 70.3| 299, 19.3| 126| 11.6| 12.6| 13.3| 12.8| 124 | 13.7

CaCO, 7.69 35 35 3.3 34 3.1 3.3 34 3.2 3.6 35
(%, m/m)

pH, 781| 781 78| 778| 781 78 7.72| 7.65| 7.65 752 7.54
Indicator | 11 12 13 14 15 16 17 18 19 20 22 22
SOM 46| 43, 41| 38| 32| 28| 22| 19 2 21 21| 21
(%, m/m)

Q 048] 049| 0.76| 0.93| 0.97| 0.94| 0.95| 0.96| 0.98| 1.02| 1.01| 1.03
TN 0.14| 0.15| 0.17| 0.09| 0.15| 0.14| 0.11| 0.09| 0.08| 0.09| 0.1| 0.1
(%, m/m)

C/N 19.1| 16.6| 14.0| 245| 12.4| 11.6| 11.6| 12.2| 145| 13.5| 12.2] 12.2
CaCO, 36| 35 37| 38| 38 4| 42| 37| 35| 32| 30/ 29
(%, m/m)

pH, 7.54| 7.51| 755| 7.62| 7.66| 7.62| 758| 7.51| 7.34| 7.31| 7.79| 7.25

the top of the toposequence contains rather species of wet meadow (ex. Festuca
arundinacea) as well as disturbance tolerating species of dry pasture-lands (ex.
Agropyron repens). Average W value of the vegetation — calculated by the veg-
etation cover — decreases together with the reduction of water effect (Figure 2)
while the trend line calculated by linear regression shows very weak connec-
tion (R? = 0.60) with the T values.

Total nitrogen content of the soil (TN) decreases towards the upper
endpoint of the toposequence which is also followed by the N value (Figure 3).
Although connection between TN and N value is “visible”, the correlation coef-
ficient between value pairs is very low (R>=0.61).

Along with the drop of the water effect soil pH decreases from pH8.3
typical of CaCO, regulated wet systems to slightly alkali values typical of
carbonated humic sandy soils. Correspondingly to the previous two ecologic
indicator values Simon’s R value shows a decreasing tendency also. However,
there is no connection between alkalinity and its indicator value (Figure 4).

Albeit Stmon’s T value is primary for proving dissimilarities between
Koppen'’s climatic zones (CsecseriTs, A. et al. 2009), we were curious if it could
indicate microclimatic differences also. Accordingly to our expectations T
values of the vegetation by the non-indifferent species do not show any dis-
tribution pattern (Table 2).

191



90

807

707

60

507

407

Depth of groundwater table (cm)

3
re 8
=
r4
t2
v Fo

0 1

2 3 456 7 8 910111213 14 151617 18 19 20 21 22

@ Rvalue

Quadrats

@ Soil reaction

10
0 T T
01 2 3 45 6 7 8 910 11 1213 14 15 16 17 18 19 20 21 22
Quadrats
= Depth of groundwater table I W value
N value TN (%, m/m)
2.60 0.30
2.504 ® =
) ® o - 0.25
()
2.40q
()
° +0.20
2.304
® ° +0.15
2.20{ e
[ ]
) Q - 0.10
2.104
200! - 0.05
1.904 -
012 3 456 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Quadrats
R value H*(cmolkg)
4.3 6x106
r5x106
r4x106
F3x106
F2x10%
F 106

192

Fig. 2. Spatial distribution

of W value along topose-

quence in relation to depth
of groundwater table

Fig. 3. Spatial distribution of

N value along toposequence

in relation to total bounded
nitrogen (TN)

Fig. 4. Spatial distribution of
R value along toposequence
in relation to soil reaction



Table 2. Correlation between soil properties and ecological indicators on the basis of R?

Soil properties Simon’s W value Sod’s N value Simon’s R value
Depth of groundwater table 0,63 - -
Total bounded nitrogen - 0,51 -
Soil reaction ([H'] cmol, kg?) - - 0,19
Soil reaction (pH) - - 0,20

Distribution of indifferent values

In case of all studied indicators there were some species which had
0 values. These species are not suitable for ecological indications. A question
may arise as to whether there is any relationship between spatial distribution
indifferent values and spatial distribution of soil pH TN, and hydromorphy
(depth of groundwater table).

Indifferent species of studied indicators shows different kinds of spa-
tial distribution (Figure 5). From the aspect of the water effect-indicating W
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C =R value; D =T value
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value there were no indifferent species at the study area. This phenomenon
supports the indicator’s applicability. Species which didn’t show an N value
in the vegetation is negligible in the vicinity of the lower endpoint and that
would be likely at the sandy steppe (if the natural vegetation could have been
remained) above the upper endpoint of the toposequence, as well. Cover of
the indifferent N value species exceeds 50% in the middle section.

Contrary with above N indicator, proportion of indifferent R values
increases parallel with the depth of groundwater table. This reaches the 80%
in the vicinity of the sandy steppe. However, climate indicator is not suitable
for the indication of microclimatic differences, proportion of indifferent species
shows similar spatial distribution as in case of water demand index.

Discussion

On the basis of correlation between indifferent species from the aspect of R
value and soil reaction this indicator was not appropriate for ecological indi-
cation in our small scale study. This index is applicable for large differences,
eg. acidic soils — slightly alkali conditions — sodic soils. Therefore multiplying
sample numbers would not result a closer connection between the indicator
and the pH value.

Relationship between N value and TN is also very poor, enlargement
of the number of elements (studying several toposequences) would probably
result a stronger connection. The most powerful connection is between the
water demand and the W value. Here the connection between the water de-
mand and the ecological index can be detected already through a few numbers
of elements.

Studied soil related ecologic indices have formed two “groups”, which
are not sharply distinct, by their small scale applicability. Transition is gradu-
ated between the only regional and locally also adaptable indices.

In accordance with our expectations climate indicator 7 value out of the
four ecological indices is not suitable for indicating microclimatic differ-
ences. The spatial distribution of indifferent climate indicators suggests
that the site selection can be essential for such ecological studies which
apply this indicator.

Acknowledgement: Our research was supported by the Hungarian Scientific Research Fund
(OTKA K100180, K100181) and by the Local Government of Ceglédbercel. The authors
wish to thank Lénard Plutzer land owner who has allowed to study the area.

194



REFERENCES

Avrexisa, M.A., Rasses, D.P,, Knickere, H., ANQuETILA, C. and RumreLD, C. 2012. Evolution
of soil organic matter after prescribed fire: A 20-year chronosequence. Geoderma
189-190. 98-107.

BuzaAs, . ed. 1988. Talaj- és agrokémiai vizsgdlati médszerkonyv 2. (Handbook of soil and agro-
chemical analysis 2.) Budapest, Mez&gazdasagi Kiado, 232 p.

CenteRrl, Cs., HErRCZEG, E., Vona, M., BaLAzs, K. and Penksza, K. 2009. The effects of land-
use change on plant-soil-erosion relations, Nyereg Hill, Hungary. Journal of Plant
Nutrition and Soil Science 172. (4): 586-592.

Cskcserits, A., Szaso, R. and Czicz, B. 2009. Novényi tulajdonsagok, tulajdonsag-adat-
bazisok és ezek felhasznalasa az dkologiai kutatasokban. (Plant features, feature
databases and their use in ecologic research). Botanikai Kozlemények 96. (1-2): 1-17.

Csontos P. (1984). Cenological and ecological study of Impatiens parviflora (DC) in
Vadallokd. Abstracta Botanica 8. 15-34.

Farsang, A, Kitka, G. and Barta, K. 2008. Tapanyag-elmozdulas modellezése a fenntarthato
mezdgazdasag szolgalataban. (Modeling of nutrition movement in the service of a
sustainable agriculture. In Tdjkutatds — tdjokolégia. Eds. Csorsa, P. and Fazexas, 1.
Debrecen, Meridian Alapitvany, 285-293.

HorvAry, F., DoBovryi, K., MorscHAUER, T., L6kOs, L., Karas, L. and Szerpangeryi, T. 1995.
Fléra adatbdzis (Flora database). Vacratot, MTA OBKI. 267 p.

Kertfsz, A., Maparasz, B., Csepinszky, B. and Benke, Sz. 2010. The role of conservation ag-
riculture in landscape protection. Hungarian Geographical Bulletin 59. (2): 167-180.

Kocsis, M., Farsang, A. and Mako, A. 2008. Csongrad megyei mintateriilet termdéhely
mindsitése a hazai foldértékelési gyakorlat és az Gij D-e-meter rendszer tiikrében.
(Growing site qualification by the Hungarian land rating practice and by the new D-
e-meter system at a study site located in Csongrad county). Talajvédelem Supplement
Band, 601-608.

Marrins, T., Saas, S.C., MiLori, D.M.B.P,, BrinaTT1, A.M., Rosa, J.A., Cassaro, F.A.M. and
Pires, L.F. 2011. Soil organic matter humification under different tillage manage-
ments evaluated by Laser Induced Fluorescence (LIF) and C/N ratio. Soil and Tillage
Research 11. (2): 231-235.

Mjazovszky, A., TamAs, J. and Csonros, P. 2003. Characteristic herbaceousvegetation types
from wet habitats of the Vali-viz valley, Hungary. Hungarian Journal of Landscape
Ecology/Tdjokolégiai Lapok, 163-180.

Naagy, R., Zso6r¥1, Zs., Parp, 1., FoLpvAri, M., KerENyl, A. and Szaso, Sz. 2012. Evaluation of
the relationship between soil properties and vineyards: a case study from a cool
climate wine region of Hungary. Carpathian Journal of Earth and Environmental Sciences
7. (1): 222-230.

Popant, J. 1997. Explanatory variables in classifications and the detection of the optimum
number of clusters. In Data Science, Classification, and Related Methods. Hayaswi, C. et
al. Tokyo, Springer, 125-132.

Sivon, T 1992. A magyarorszagi edényes flora hatdrozéja. (Handbook of the Hungarian vascular
flora). Budapest, Tankonyvkiado, 892 p.

Stros, P. 2004. Geological and pedogenic effects on heavy metal distributions in forest soils
from the Cserhat Mountains and the Karancs area, NE Hungary. Acta Geologica
Hungarica 47. 411-429.

195



vegetation geographical handbook of the Hungarian flora and vegetation). Budapest,
Akadémiai Kiadd, 556 p.

SzaB6, Gy. and CzeLLER, K. 2009. Examination of the heavy metal uptake of carrot (Daucus
carota) in different soil types — AGD Landscape and Environment 3. (2): 56-70.

SzaBo, Gy., ELEK, Z. and SzaB6, Sz. 2008. Study of heavy metals in the soil-plant system —
Cereal Research Communications 36. 403-406.

SzaBO, M., ANGyaL, Zs., SzaBO, Cs., Kong, Z. and MarosvoLrayi, K. 2007. Erémfivi sala-
khanyok kornyezeti hatasai. (Environmental effects of slag-heaps of power plants).
Foldrajzi Kozlemények 131. (4): 303-317.

Sza1raAl, Z ., JakasB, G., NEMETH, T., Siros, P, MEszARros, E., D1 GLERIA, M., MADARASZ, B., VARGA,
I. and HorvATH-5SzAB6, K. 2010. Dynamics of organic carbon and dissolved iron in
relation to landscape diversity. Hungarian Geographical Bulletin 59. (1): 17-33.

Varca, A. 2010. A névényzet és talaj kapcsolata egy dél-kiskunsagi mintateriileten.
(Connection between vegetation and soil in a South Kiskunsag study area). In
Tajokolégiai kutatdsok. Ed. Kertisz, A. (IV. Hungarian Conference of Landscape
Ecology, Kerekegyhaza, May 13-15, 2010.) Budapest, MTA Féldrajztudomanyi
Kutatdintézet, 281-286.

Wharte, R.E. 2006. Principle and practice of soil science. 4™ edition, Blackwell Publishing
362 p.

196




<<
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /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 (None)
  /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.)
    /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.)
    /HUN <>
  >>
  /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


