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Plant functional traits in relation to seedling recruitment and 
light conditions in sub-Mediterranean oak forests of Greece
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Abstract. We present the first results of a database containing plant functional traits in sub-Mediterranean oak forests 
of Greece. Data collected so far concern deciduous oak forests of NW Greece (Bourazani, Epirus), subjected 
to overgrazing by ruminants and non-ruminants for the last 30 years. To associate seedling recruitment 
capacity with certain functional traits, fruit and seed mass of 19 plants (14 woody and 5 herbaceous taxa) were 
measured. Preliminary germination results of these plants are furnished. Specific Leaf Area (SLA) values for 
16 plants were determined and correlated with the prevailing Photosynthetic Active Radiation (PAR) under 
canopy and open-light conditions. The perspectives of developing a predictive tool of functional traits on the 
resistance and resilience of deciduous oak woodlands towards overgrazing are discussed.
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Introduction

Predicting the response of vegetation to environmen-
tal and land use changes remains a matter of major 
concern in recent theoretical and applied ecological 
research (McIntyre & al. 1999a, b). Plant function-
al types are diagnostic tools for disturbance process-
es and elaboration of long-term strategies in ecosys-
tem management and ecological restoration projects 
(Gondard & al. 2003).

Specific Leaf Area (SLA) is a key variable in our un-
derstanding of forest ecosystem function (Ellsworth & 
Reich 1993; Pierce & al. 1994; Landsberg & Waring 
1997). The ratio of leaf surface area to leaf mass de-
scribes the efficiency with which the leaf captures light 
and is inversely correlated with maximum photosyn-
thetic rate (Marshall & Monserud 2003). Dispersule 
size and shape, as well as seed mass are good indica-
tors of plants' response to disturbance, such as her-
bivory or overgrazing, and their competitive strength 
(Cornelissen & al. 2003). From the functional point of 
view, grazing acts as a filter of succession (De Bello & 
al. 2005). Pigs disturb the soil creating sites for seed-

ling establishment and favouring early successional 
short-lived species (Chapin & al. 1997).

Objectives of this study are to: a) set the basis of 
creating a predictive plant functional pattern of spe-
cies' response to different grazing regimes in sub-Med-
iterranean oak forests of NW Greece; b) record liter-
ature data and measure 17 functional plant attributes; 
c) correlate the monthly values of Photosynthetic Ac-
tive Radiation (PAR) in light and under-canopy con-
ditions with the calculated SLA of 16 plant species; 
d) measure seed and fruit mass, as regenerative traits 
in 19 plant species (14 tree and 5 herbaceous taxa) and 
compare them to find possible associations with seed-
ling recruitment capacity.

Study area
The studied sub-Mediterranean deciduous oak forests 
are located in Bourazani area, 12 km NW of the mu-
nicipality of Konitsa (Epirus, NW Greece) and approxi-
mately 5 km from the Greek–Albanian borders. The cli-
mate of the area (classified in the sub-humid bioclimatic 
zone) is sub-Mediterranean (average annual precipita-
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Table 1. Functional attributes of the 23 species occurring in overgrazed 
deciduous oak woodlands.

No. Taxon SLA 
(g/cm2)

Fruit 
mass 

(g)

Seed 
mass 

(g)

Emergent 
seedlings 

%
Dispersal 

mode

1 Quercus frainetto 121.51 1.7951 0.421 0 Accumulation*
2 Quercus cerris 132.14 5.4037 1.5935 0 Accumulation*
3 Quercus pubescens 192.34 2.4127 0.8265 0 Accumulation*
4 Quercus trojana 117.16 6.12 1.157 0 Accumulation*
5 Phillyrea latifolia 83.11 0.0177 0.0503 0 Accumulation*
6 Fraxinus ornus 141.99 0.0343 0.0248 22.5 Anemochory
7 Carpinus orientalis 228.05 0.0124 0.0062 0 Anemochory
8 Juniperus oxycedrus 96.00 0.1912 0.0011 0 Unassisted
9 Paliurus spina-christi – 0.1923 0.0240 5 Anemochory

10 Cercis siliquastrum 155.24 – 0.0304 2 Endo-zoochory
11 Crataegus monogyna 182.55 0.3289 0.0046 0 Endo-zoochory
12 Acer monspessulanum 185.67 0.0369 0.0102 0 Anemochory
13 Arbutus unedo 63.64 – – – Endo-zoochory
14 Pistacia terebinthus 147.27 0.0527 0.0101 30.77 Endo-zoochory
15 Cotinus coggygria 262.86 – – 0 Endo-zoochory
16 Sorbus torminalis 178.62 – – – Unassisted
17 Clematis vitalba – 0.0041 0.0028 0 Anemochory
18 Dorycnium hirsutum – 0.0670 0.0041 23.26 Endo-zoochory
19 Psoralea bituminosa – 0.0222 0.0179 9.5 Endo-zoochory
20 Briza humilis – 0.0038 0.0016 5 Exo-zoochory
21 Bromus benekenii – 0.0104 0.0011 8 Exo-zoochory
22 Trifolium arvense – 0.0005 0.0003 2.86 Anemochory
23 Helleborus odorus 

subsp. cyclophyllus
118.01 – – – Endo-zoochory

Accumulation*: dispersal by hoarding (dispersal of seeds buried by 
mammals); (–): measurement not made.

tion: 700 mm, rainy cold winters: most rainfall 
in November–December). The bedrock consists 
mainly of flysch of paleogenic origin which is 
substituted locally by limestone covered by shal-
low rendzina soils (IGME 1973). The present 
forest vegetation consists of mixed deciduous 
woodlands with a high proportion of oak species 
(Quercus pubescens, Q. frainetto, Q. cerris, Q. tro-
jana and more rarely Q. petraea subsp. medwed-
iewii and Q. coccifera), accompanied by Carpinus 
orientalis, Fraxinus ornus and Ostrya carpinifolia 
(Tsaliki & al. 2005). The research is carried out in 
an enclosed forest area (112 ha) grazed for over 
30 years and divided into two fenced parts (one 
is grazed by ruminants: 86 ha, and the other by 
wild boars: 26 ha). Hence, in this area three types 
of grazing regime have been practiced since 1974: 
a) ruminant overgrazing, b) wild-boar overgraz-
ing and c) non grazed forests outside the fences 
(grazing practised sporadically by goats).

Material and methods
The list of 112 taxa occurring in the deciduous 
oak forests of the studied area was compiled in 
order to build a functional traits database. The 
recorded functional attributes are distinguished 
in three groups and listed below:
• Group I (vegetation) – life-form (Raunki-

aer), growth form, plant height at maturity, ever-
green/deciduous, annual/biennial/perennial, Spe-
cific Leaf Area (SLA), leaf size, leaf dry mass;

• Group II (regeneration) – fruit mass, seed mass, 
fruit type, dispersal mode, dispersal unit, flower-
ing season, vegetative regeneration;

• Group III (morphology) – fruit, seed and leaf 
scans/pictures.

In the studied grazed sites, on the basis of their cov-
er-abundance, 23 plant taxa were considered for plant 
trait measurements, including fruit mass, seed mass, 
Specific Leaf Area (SLA) and seedlings recruitment 
capacity measurements (Table 1). For SLA measure-
ments standard methods were followed (Garnier & 
al. 2001); the SLA value for each taxon was estimated 
as the average of 20 measurements. Fruits and leaves 
were selected and stored from spring to autumn of 
2005; for fruit and seed mass measurements, the field 
collections and experimental work follow the meth-
odology proposed by Cornelissen & al. (2003) with 

samples of 100 fruits per taxon from selected popula-
tions. For both fruit and seed mass, the value was cal-
culated as the average of 100 measurements.

To estimate the amount of light received by the po-
tentially established seedlings and adult individuals of 
the studied taxa in the field, 3 micro-climatic stations 
were installed in the grazed and non-grazed areas and 
data were collected by two PAR sensors under shad-
ow and in the light. The mean monthly PAR values 
were correlated with the mean SLA values in order to 
graphically represent the variation of the growth po-
tential of the studied taxa.

Seed samples of 19 plant species (Table 1) were 
collected during the seed mass collections. The seeds 
were wet-stratified (2–6 °C) for one month in the dark. 
Afterwards, seed samples (10 to 30 seeds) were placed 
at constant 22 °C (10 h daily light) and emerged seed-
lings were recorded for six months. The seedling re-
cruitment capacity ( % percentage of the number of 
emerged seedlings divided by the number of seeds in 
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a sample) was measured. Raunkiaer's (1934) classifi-
cation system was followed for the assignment of the 
considered taxa in life-forms (Fig. 1).

Fig. 1. Life-form spectrum of the 23 taxa used for plant trait 
measurements.

cus species) shows the lowest SLA (117.16 g/cm2). The 
most sclerophyllous tree taxa Phillyrea latifolia, Arbu-
tus unedo and Juniperus oxycedrus are characterized 
by the lowest SLA values. PAR mean value in the light 
(50.61 uE) is much higher than PAR under canopy 
(8.90 uE) for this time period. PAR shows maximum 
values from end of March to the end of April, under 
canopy and in light conditions.

In Fig. 3, fruit fresh weight values of 19 selected 
plant species are compared to seed mass values of the 
same species and correlated with seedling recruit-
ment capacity values. Crataegus monogyna, Junipe-
rus oxycedrus, Paliurus spina-christi and all Quercus 
species have much higher fruit mass values than seed 
mass values. The first germination results showed an 
increased recruitment capacity for plant species that 
do not exhibit great variation between their fruit and 
seed masses. Such species are Dorycnium hirsutum, 
Pistacia terebinthus, Fraxinus ornus, Psoralea bitumi-
nosa and Bromus benekenii.

Discussion
PAR levels differ much in the field and under different 
light conditions. The useful for photosynthesis light, 
which can be absorbed by leaves, has a crucial role on 

Fig. 2. Specific Leaf Area values (g/cm2) of 16 plant species in grazed sites of the study area and 
Photosynthetically Active Radiation values (uE) in light and under canopy.
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Results

The plant taxa of the overgrazed sites are banded into 
the life-form spectrum of Fig. 1, with the highest per-
centage represented by caespitose Phanerophytes.

The calculated SLA values (g/cm2), fruit mass (fresh 
weight in g), seed mass (g) and seedling recruitment 
capacity, as well as the disper-
sal mode of 23 taxa are record-
ed and qualitatively related to 
the seed mass values (Table 1). 
For example, a heavy fleshy 
seed of Quercus frainetto is 
dispersed by hoarding (accu-
mulation), while a tiny Trifo-
lium arvense seed is dispersed 
by wind (anemochory).

Fig. 2 presents a graph of 
SLA values for 16 plant taxa in 
relation to the PAR values, as 
they fluctuate for a time peri-
od of 16 months under gap and 
shadowed conditions. Cotinus 
coggygria appears to have the 
highest SLA value of the tree 
taxa, while Quercus pubescens 
(192.34 g/cm2) has the highest 
value among Quercus species. 
Quercus trojana (the most 
sclerophyllous of the Quer-
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Fig. 3. Fruit mass ( %), 
seed mass ( %) and 
seedling recruitment ca-
pacity ( %) for 19 plant 
taxa in overgrazed sites 
of the study area.

plant communities' structure as it affects the poten-
tial emergence and growth of certain plant taxa. PAR 
has been related with the vertical structure and posi-
tion of the leaves for plant taxa such as Fraxinus ornus, 
as well as with seedlings relative growth rate of certain 
species, in order to explore their capacity to rehabili-
tate damaged environments.

Management practices or disturbances, such as 
overgrazing, affect dramatically the variation along 
gradients of plant communities. The mixed oak for-
ests of the study area represent such a case. Over-
grazed forests inside the fence have developed a crit-
ically different structure and floristic composition 
compared to the forests outside fences. Our research 
sphere is crucial to be considered as a developing 
study of creating plant and ecological traits predic-
tive patterns of species competition under different 
grazing regimes. Therefore, SLA measurements are 
continued in the other two grazing regimes of our 
study area.

Seed mass, dispersal mode, dispersule shape and 
size and resprouting capacity are described as satisfac-
tory indicative traits of plant species response to dis-
turbance (Chapin & al. 1993; Díaz & al. 1999; Wei-
her & al. 1999; Lavorel 2002; Lavorel & Garnier 2002). 
Although our germination results indicate a potential 
pattern, they do not yet enable us to reach in a definite 
conclusion correlating clearly fruit and seed mass to 
seedlings recruitment under stable conditions; the ex-
periments are going to be repeated and also to be con-
tinued for the other grazing regimes.

Further investigations are in progress, as variation 
is observed in disturbance regimes, floristic composi-
tion, vegetative and regenerative attributes of plant spe-
cies in the under study sub-Mediterranean forest eco-
systems. Data collection will continue in non-grazed 
woodlands to compare the derived functional response 
groups in grazed and non-grazed conditions. The crea-
tion of a database and the determination of plant func-
tional types for these ecosystems remain important.

Acknowledgements. We thank Sandy Coles (M.Sc.) for linguis-
tic revision and improvement of the manuscript. Thanks are also 
due to Mr Georgios Tassos for his valuable help and accommoda-
tion facilities provided for carrying this research within the study 
area of the "Environmental Park of Bourazani".

References
Chapin, F.S. III, Autumn, K. & Pugnaire, F. 1993. Evolution of 

suites of traits in response to environmental stress. – Amer. 
Naturalist, 142: 78-92.

Chapin, F.S. III, Walker, B.H., Hobbs, R.J., Hooper, D.U., Lawton, 
J.H., Sala, O.E. & Tilman, D. 1997. Biotic control over the func-
tioning ecosystems. – Science, 277: 500-504.

Cornelissen, J.H.C., Lavorel, S., Garnier, E., Díaz, S., Buchmann, 
N., Gurvich, D.E., Reich, P.B., ter Steege, H., Morgan, H.D., van 
der Heijden, M.G.A., Pausas, J.G. & Poorter, H. 2003. A hand-
book of protocols for standardised and easy measurement of plant 
functional traits worldwide. – Austral. J. Bot., 51: 335-380.

De Bello, F., Lepš, J. & Sebastià, M.-T. 2005. Predictive value 
of plant traits to grazing along a climatic gradient in the 
Mediterranean. – J. Appl. Ecol., 42(5): 824-833.

0%

20%

40%

60%

80%

100%

Que
rcu

s fra
ine

tto

Que
rcu

s cer
ris

Que
rcu

s pu
be

sce
ns

Que
rcu

s tro
jan

a

Phil
lyr

ea 
lat

ifo
lia

Frax
inu

s o
rnu

s

Carp
inu

s o
rie

nta
lis

Jun
ipe

rus
 ox

yc
ed

rus

Pali
uru

s s
pin

a-c
hri

sti

Cerc
is s

iliq
ua

str
um

Crat
aeg

us 
mon

og
yn

a

Acer
 m

on
spe

ssu
lan

um

Pist
aci

a t
ere

bin
thu

s

Clem
ati

s v
ita

lba

Dory
cn

ium
 hi

rsu
tum

Psor
ale

a b
itu

mino
sa

Briz
a h

um
ilis

Brom
us 

be
ne

ke
nii

Trif
oli

um
 ar

ve
nse

Fr
ui

t &
 S

ee
d 

m
as

s (
%

) 

0

5

10

15

20

25

30

35

Seedlings/ seeds (%
) 

Fruit mass (g) Seed mass (g) Recruitment capacity (Seedlings/seeds)



601Scientific Area E • Plant and habitat conservation

Díaz, S., Cabido, M., Zak, M., Martínez Carretero, E. & Araníbar, 
J. 1999. Plant functional traits, ecosystem structure and land-use 
history along a climatic gradient in central-western Argentina. – J. 
Veg. Sci., 10: 651-660.

Ellsworth, D.S. & Reich, P.B. 1993. Canopy structure and vertical 
patterns of photosynthesis and related leaf traits in a deciduous 
forest. – Oecologia, 96(2): 169-178.

Garnier, E., Shipley, B., Roumet, C. & Laurent, G. 2001. A stand-
ardized protocol for the determination of specific leaf area and 
leaf dry matter content. – Funct. Ecol., 15(5): 688-695.

Gondard, H., Jauffret, S., Aronson, J. & Lavorel, S. 2003. Plant 
functional types: a promising tool for the restoration of degraded 
land. – Appl. Veg. Sci., 6(2): 223-234.

IGME (Institute of Geology and Mineral Exploration). (ed.). 
1973. Geological map of Greece 1:50 000. Vassilikon–Pogoniani 
sheets, Athens.

Landsberg, J.J. & Waring, R.H. 1997. A generalised model of forest 
productivity using simplified methods of radiation-use efficiency, 
carbon balance and partitioning. – Forest Ecol. Managem., 
95:209-228.

Lavorel, S. 2002. Plant functional types. – In: Mooney, H.A. & 
Canadell, J.G. (eds), The Earth system: biological and ecologi-
cal dimensions of global environmental change. Encyclopedia of 
Global Environmental Change, Vol. 2, pp. 481-489. John Willey 
& Sons Ltd, Chichester.

Lavorel, S. & Garnier, E. 2002. Predicting changes in community 
composition and ecosystem functioning from plant traits: revisit-
ing the Holy Grail. – Funct. Ecol., 16(5): 545-556.

Marshall, J.D. & Monserud, R.A. 2003. Foliage height influences 
specific leaf area of three conifer species. – Canad. J. Forest Res., 
33(1): 164-170.

McIntyre, S., Díaz, S., Lavorel, S. & Cramer, W. 1999a. Plant 
functional types and disturbance dynamics – Introduction. – J. 
Veg. Sci., 10(5): 603-608.

McIntyre, S., Lavorel, S., Landsberg, J. & Forbes, T.D.A. 1999b. 
Disturbance response in vegetation – towards a global perspective 
on functional traits. – J. Veg. Sci., 10(5): 621-630.

Pierce, L.L., Running, S.W. & Walker, J. 1994. Regional-scale rela-
tionships of leaf area index to specific leaf area and leaf nitrogen 
content. – Ecol. Applic., 4(2): 313-321.

Raunkiaer, C. 1934. The Life Forms of Plants and Statistical Plant 
Geography. Clarendon Press, Oxford.

Tsaliki, M., Bergmeier, E. & Dimopoulos, P. 2005. Vegetation 
patterns and plant diversity in mixed oak woodlands in the 
region of Bourazani, Epirus (NW Greece). – Bot. Chron., 18(1): 
225-251.

Weiher, E., van der Werf, A., Thompson, K., Roderick, M., 
Garnier, E. & Eriksson, O. 1999. Challenging Theophrastus: a 
common core list of plant traits for functional ecology. – J. Veg. 
Sci., 10(5): 609-620.



<<
  /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


