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Abstract: Determination of meadow associations was done on three
locations: enclosed section of the hunting ground "Posavsko loviste Karakusa"
(Forest holding Sremska Mitrovica), enclosed breeding ground i.e. area "MiloSeva
voda" (Sokolovica) and enclosed breeding ground "Lomnicka reka" (Veliki
Jastrebac). Phytocenological records were used to determine number and cover,
and in samples the presence of plant species was determined and based on this
analysis to which plant associations they belong. In determined associations the
share in percentages of grass and leguminous species of high, medium and poor
quality was determined, as well as species of other families, conditonally useful,
bad, worthless, harmful and slightly poisonous. On the first location the following
associations were established: Agrostio-Juncetum effusi Cinc. 1959., Trifolio-
Agrostietum stoloniferae LJ. Mark. 1973., Agrostietum vulgaris Z.Pavl. 1955.
sensu lato. On the second location, on both meadows, the association Festuco-
Agrostietum Horv. (1952) 1982.em Trinajest. 1972. was established, whereas on
the third location, association Agrostio-Festucetum vallesiacae Gaji¢c 1961 was
established. In investigated associations, the production of green mass and dry
matter was established, as well as main parameters of the quality of grass mass
(crude proteins, crude fibre, crude lipids, NFE and mineral matters).
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Introduction

Species of large game throughout Europe cause serious damage and
economical losses in forestry management and agriculture. Damages caused by
bark removal and biting on forest young trees represent serious problem in forest
management, especially within enclosed parts of hunting grounds and breeding
grounds for large game.

Damage caused by large game in forest management in Serbia has never
been systematically determined, although their incidence has bee registered (Jovic,
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1968, Gacic et al., 2006/a,b). Because of that, there are no reliable information on
size and frequency of cause damages, not only at the national level, but also in
different regions, years and tree species. Since types/species of large game,
especially from the family of deer (Cervidae), are considered as major herbivores,
in majority of forest eco systems, and considering their numerous impacts on the
structure of forest and composition, it is very important to define ecological
characteristics of habitats and evaluate their suitability for breeding of large game,
primarily feeding potential of the hunting ground.

Objective of the research was to determine phytocenological composition,
productivity and quality of natural meadow and pasture associations, which are at
the disposal to reared species of large wild game (der and wild hog) and are located
on following locations: (1) enclosed section of the hunting ground "Posavsko
loviste Karakus$a"; (2) enclosed breeding ground i.e. area "Miloseva voda"; and (3)
enclosed breeding ground i.e. area "Lomnicka reka".

Materials and methods

Investigation of the phytocenological composition, productivity and quality
of natrual meadows and pastures was carried out on three locations: enclosed
section of the hunting ground "Posavsko loviste Karakusa" (Forest holding
Sremska Mitrovica), enclosed breeding ground i.e. area "MiloSeva voda" (Forest
holding "Toplica" from KurSumlija) and enclosed breeding ground "Lomnicka
reka" (Forest holding "Rasina" from Krusevac). Also, phytocenological study in
numerous forest sastojina, which differ in regard to mixture, origin and age. On
stated locations recordings were made in two or three repetitions and average result
presented.

Meadow and pasture associations are described according to principles and
methodology of Swiss-French phytocenological school (Braun-Blanquet, 1964),
using scale describing numer and cover (Braun- Blanquet, 1928). Presence of
quality plant species was determined according to data presented by Koji¢ et al.
(2001), by their separation from the sample taken from area of 1m* during spring of
2008., subsequent weighing and calculation of their share in percentages. Quality
plant species were grouped in following categories: quality grasses, quality
leguminous plants, and useful and conditionally useful plant species. Weeds were
grouped in two categories — very poisonous and slightly poisonous (Caputa, 1966,
Sostarié—Pisacié, Kovacevié, 1974; Klapp, 1986, Kojic¢ et al., 2001). Additionally,
meadow associations were determined based on results obtained in earlier
phytocenological researches on the territory of Serbia (Kojic¢ et al., 2004). Quality
parameters were determined using standard chemical laboraotry analyses.
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Results and discusion

Main criteria for evaluation if certain plant is weed or not is if the livestock
and wild game consuming it or not, also what is its nutritious value and
digestibility, is it poisonous and to what degree, and if it is suitable in regard to the
morphological structure for use by domestic and wild animals.

Presented results with two recordings are given in average for determined
associations and as a review according to groups of plants, which are divided into
categories according to belonging of plants to two main families Poaceae and
Fabaceae. Also, other plants were divided according to which family they belong
and their quality in regard to ruminant nutrition, in this case, deer game (Tomi¢ et
al., 2008). Results are presented in table 1.

On the first location three associations were determined: (1) ass. Argostio-
Juncetum effusi Cinc. 1959.; (2) Trifolio-Agrostietum stoloniferae Lj. Mark. 1973.;
and (3) ass. Agrostietum vulgaris Z. Pavl. 1955. sensu lato.

In ass. Argostio-Juncetum effusi Cinc.1959. 36 plant species have been
determined, of which 8 grass species, 7 leguminous species, whereas 23 species
belonged to other categories. The most present were following species: Agrostis
capillaris L., Juncus effusus L., Poa pratensis L., Agropyrum repens L. and
Medicago falcata L. Grasses of high and medium quality were present with 36,4%,
whereas the poor quality and worthless species only with 1,8%. Leguminous plants
of high and medium quality were determined in presence of 8,9%, of which the
highest presence of Vicia cracca L. (4,0%) was established. Three species of useful
and three species of conditionally useful species were determined, whereas poor
quality and worthless species 13 were registered with the highest presence of
species Juncus effusus L. (27,9%). Harmful and slightly poisonous species were
two, predominant was Mentha aquatica L. (3,1%).

In ass. Trifolio-Agrostietum stoloniferae Lj. Mark. 1973., 43 plant species
were present, of which 7 species were grass and 7 species were leguminous plants,
29 species belonged to other plant categories. The highest number and cover were
determined for: Trifolium repens L., Agrostis stolonifera L., Lathyrus sylvestris L.,
Agrostis capillaris L. and Bromus inermis Leyss. Grasses of high and medium
quality were present with 13,96%, whereas poor quality and worthless with only
2,33%. Leguminous plants of high and medium quality were present in almost
same share as grasses (13,95), with the highest presence of Trifolium repens L.
(5,4%). The highest presence was determined for poor quality and worthless
species 41,86% with species Juncus effusus L. There were 5 harmful and slightly
poisonous species, predominant was Mentha longifolia L. (7,2%).
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Table 1. Presence of main groups of plant species in investigated associations

. o . Festuco .
Urgostio- o Tr;foll(?— Agrostz'etum  Agrostieutum Arostfa—F estucetum
Species hfncetum effusi Agrost.lelum ) ulgaris Horv.(1952) alﬁszacae
Cinc. 1959. stoloniferae Lj. [Z. Pavl. 195511987 om Gaji¢ 1961.
Mark. 1973. sensu lato.  |pioiect 1972
n % n % n % n % n %
GRASSES
High quality 2 5,56 1 2,33 2 |571 | 4 12,12 3 8,82
Medium quality 4 11,11 5 11,63 6 17,14 | 4 12,12 4 11,76
TOTAL grasses of high and
medium quality 6 16,57 6 13,96 8 12285 | 8 24,24 7 20,59
Poor quality and worthless 2 5,56 1 2,33 - - 3 9,09 3 8,82
LEGUMINOUS - -
High quality 2 5,56 4 9,30 3 1857 |2 6,06 3 8,82
Medium quality 4 11,12 2 4,65 - - 2 6,06 1 2,94
TOTAL leguminous plants of
high and medium quality 6 16,67 6 13,95 3 1857 |4 12,12 4 11,76
Poor quality and worthless 1 2,77 1 2,33 - - - - 1 2,94
OTHER FAMILIES
Useful plants 3 8,33 6 13,95 3 8,57 4 12,12 4 11,76
Conditionally useful species 3 8,33 - 2 | 571 4 12,12 3 8,82
Total useful and conditionally
useful species 6 16,67 6 13,95 5 11429 | 8 24,24 7 20,59
Poor quality and worthless 13 36,11 18 | 41,86 18 [5143 | 9 27,27 |10 29,41
Harmful and slightly
poisonous 2 5,56 5 11,63 1 1286 |1 3,03 2 5,88
TOTAL PLANTS 36 43 35 33 34

In ass. Agrostietum vulgaris Z. Pavl. 1955. sensu lato, the lowest number
of species was determined (35), of which number 8 were grasses, 3 leguminous
plants and 24 species from other families. The highest number and cover was
determined for species Agrostis capillaris L. (34,3%). Grasses of high and medium
quality were present with 22,85%, whereas poor quality and worthless grass
species were not established. Leguminous plants of high quality were determined
with 8,57%, mainly Trifolium repens L., whereas Lotus corniculatus L. and
Trifolium pratense L. appeared in traces. Useful and conditionally useful species
from other families were 5, and poor quality and worthless species were 18, with
the highest presence of Ranunculus repens L. Harmful and slightly poisonous
species was Mentha longifolia L, like in previous association

In phytocenological study which included 20 locations in Serbia (Cincovic,
1959), and where number and cover of species were analyzed, also the association
Argostio-Juncetum effusi Cinc.1959 was determined. As characteristic species of
this association, authors stated Juncus effusus L., Juncus articulatus L. and
Agrostis alba L., but the highest number and cover has the Juncus effusus L. (od
1.1 do 5.4).
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In enclosed breeding ground ,,Lomnicka reka®, which was in unfavourable
situation for sampling and determination of production, because the single natural
meadow was grazed by large game (deer and wild hogs). Data presented in table
show that the highest share in percentages was determined for poor quality and
worthless species 29,41%, whereas grasses of high and good quality participate
with 20,59%, among which are: Agrostis capillaris L., Festuca rubra L., Festuca
vallesiacae L., Poa pratensis L., Festuca pratensis Huds. and Cynodon dactylon L.
Of leguminous species of high quality the presence of Medicago lupulina L.,
Trifolium repens L. and Trifolium pratense L was established. Of harmful and
slightly poisonous species the following two were established: Rubus cesius L. and
Mentha longifolia L.

In earlier studies of meadow eco systems on the territory of Veliki
Jastrebac (Jovanovic—Dunji¢ et al. 1986) eight associations were established,
among which Festuco-Hordeestum secalini and Agrostio-Chrysopogonetum grylli.
Their utilization (anthropogenic factor) caused change of floristic composition, so
on the meadow (which used to be forest nursery) located in enclosed breeding
ground "Lomnicka reka"ass. Agrostieto-Festucetum vallesiacae with 34 species is
predominant, whereas previously stated associations had 31 and 45 species.

In table 2., data on production and quality of investigated associations on
hunting ground on Jastrebac is presented.

Average production of green mass on grassland of ass. Argostio-Juncetum
effusi Cinc. 1959. was 4,00 tha ', and of dry matter 1,25 tha "'. Content of crude
proteins was 7,0%, crude lipids 1,7%, crude fibre 31,0%, and NFE 47,2%.

Grassland of ass. Trifolio-Agrostietum stoloniferae Lj. Mark. 1973. had
production of green mass of 4,43 tha 1 and of dry matter - 1,42 tha . Crude
protein content was 12,0%, content of crude lipids was 2,2%, of crude fibre 30,4%,
and NFE 37,5%. This association is slightly more productive and of better quality
due to increased presence of useful leguminous plants - Trifolium repens L.
(5,4%), and had the highest content of crude proteins.

Association Agrostietum vulgaris Z. Pavl. 1955. sensu lato realized
production of green mass of 3,15 tha ™', and of dry matter 1,10 tha . Content of
crude proteins was 10,0%, crude lipids 2,3%, crude fibre 29,8%, and NFE 41,7%.
It realized the lowest production in regard to green mass and dry matter, but in
regard to content of crude proteins it was on the second place, and on the first place
in regard to content of crude lipids. Such poor quality of grassland can be improved
with one of the agro-technical measures which is mineral fertilizations with main
nitrogen, phosphorus and potassium nutrients. Beside the increase of production,
grassland with mineral fertilization is transformed into more productive and high
quality associations. So, ass. Danthonietum calycinae, by NPP fertilization in
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different ratios of stated nutrients, is transformed into more productive grassland of
higher quality with predominant species Festuca rubra L. and Agrostis capillaris
L., (Lazarevic et.al 2009).

On the territory of Stara Planina mountain (Tomic¢ et al., 2005 a), the share
in percentages of useful grasses, leguminous plants and other useful species was
determined — from 70,1 to 85,8% on four locations of ass. Agrostietum vulgaris.
Presence of useful grasses was 47,8—-62,8%, and useful leguminous plants 12,4—
30,8%. In research by Koji¢ et al. (1992), in the same association on Rudnjan
plateau, the highest number and cover of the following species was established:
Agrostis vulgaris L. (5.5), Agopyrum repens L. (3.3), Poa nemoralis L. (2.2), and
Festuca rubra L. (1.1). Of leguminous species with somewhat higher number and
cover the following were determined: Trifolium repens L. and Trifolium campestre
Schreb. (1.1). According to some authors (Pordevié, Mijatovié, 1963), total
number of species in ass. Agrostietum vulgaris on different locations - Ljig,
Suvobor, Gorski Kotar, Kopaonik and Golija, varied from 56 to 116 species. The
highest number of grass and leguminous species was on the location Golija (13 and
10 species, respectively). In the review of meadow association Radocela (Mrfat—
Vukelic¢ et al., 1988), the greatest areas were under ass. Agrostietum vulgaris with
62 species.

On location "Miloseva voda", on the first meadow, average green mass
production of ass. Festuco-agrostietum Horv. (1952) 1982. em Trinajest. 1972. of
7,25 tha ' was established and of dry matter - 2,93 tha ~'. Content of crude
proteins was 8,7%, of crude lipids 1,8%, of crude fibre 32,1%, and NFE 40,8%.
This association was the most productive, whereas according to the content of
crude proteins it was on the third place. The same association on the second
meadow showed yield of green mass of 6,55 tha ', of dry matter 2,34 tha ™,
whereas content of crude proteins was the lowest of all investigated populations -
5,78%.

Obtained results relating to quality in our research show that the content of
crude proteins of investigated grasslands was bellow the level of crude protein
content in investigated domestic and foreign cultivars of perennial grasses (Tomic
et al. 2002), and perennial cultivars of leguminous plants used for livestock feed
(Tomié et al. 2005 a,b,c,)
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Table 2. Production and chemical composition of samples taken from natural meadows of
enclosed part of hunting ground "Posavsko loviste Karakusa" (1., 2. and 3.) and enclosed
breeding ground "Miloseva voda" (4. and 5.)

ﬁl:szn DM Min. | Moisture| Crude |Crude | NFE |Crude
Associations rod prod. | mat. protein |lipids fibre
PO | tha | % % % % | % | %

Ass. Argostio-Juncetum effusi |0 | 125 | 512 | 798 7,02 | 1,69 | 47,18 | 31,05

Cinc. 1959.

o | s Trifolio-Agrostietum |, 1y ) | g00 | w82 | 1201 | 221 | 3747 | 3040
stoloniferae Lj. Mark. 1973. ’ ’ ’ ’ ’ ’ ’ ’
Ass. Agrostietum vulgaris

3| 7 Pavl. 1955. sensu lato 3,05 | 1,10 | 833 | 7.82 | 1004 | 2,28 | 41,71 [ 29,82

Ass.Festuco-agrostietum

4 [Horv. ~ (1952) 1982, em| 755 | 293 | 853 | 8,01 8,70 | 1,80 | 40,83 | 32,13
Trinajest. 1972.

Ass. Festuco-agrostietum

5 | Horv. (1952) 1982. em | ¢s5 | 234 | 493 | 7,74 578 | 1,23 | 41,26 | 39,05
Trinajest. 1972.

Conclusion

On investigated locations five associations were determined: Agrostio-
Juncetum effusi Cinc. 1959., Trifolio-Agrostietum stoloniferae LJ. Mark. 1973.,
Agrostietum vulgaris Z.Pavl. 1955. sensu lato, Festuco-Agrostietum Horv. (1952)
1982.em Trinajest.1972. and Agrostio-Festucetum vallesiacae Gaji¢ 1961. Number
of species in associations was from 33 to 43. The most productive was ass.
Festuco-Agrostietum Horv. (1952) 1982.em Trinajest. 1972. with 2.93 t ha, and
the highest content of crude proteins of 12.01% was established in ass. Trifolio-
Agrostietum stoloniferae L). Mark. 1973., in which also the leguminous species
were the majority.

For the purpose of revitalization of investigated meadows it is necessary to
apply on all three locations agro-technical melioration measures — drainage,
fertilization with mineral fertilizers and in-planting of seed of adequate species and
cultivars for preparation of hay and grazing. Also, correct utilizations of these
meadows, i.e. timely cutting in the pheno-stage of beginning of spike forming in
grasses, and beginning of blooming in leguminous plants, will contribute to
increase of yield and quality of hay.

For the purpose of increase of potential from the aspect of nutrition,
improvement of the quality of pasture areas is recommended and all forest clear
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areas in enclosed breeding ground "MiloSeva voda", as well as establishment of
new areas under green feed in enclosed breeding ground "Lomnicka reka", which
could satisfy the needs of deer game in nutritious substances, and this would most
probably prevent (or considerably reduce) striping of bark from beech trees.

Produkcija i kvalitet livadskih asocijacija u Sumskim
lovistima Srbije

Z. Tomié, Z. Nesié, D. Vilotié, D. Gacié, M. Zujovié
Rezime

Determinacija livadskih asocijacija utvrdena je na tri lokaliteta: ogradeni
deo loviita "Posavsko loviste Karakusa" (Sumsko gazdinstvo Sremska Mitrovica),
ogradeno uzgajaliSte "MiloSeva voda" (Sokolovica) i ogradeno uzgajaliSte
"Lomnicka reka" (Veliki Jastrebac). Fitocenoloskim snimcima je utvrdena brojnost
i pokrovnost, a u uzorcima je utvrdena zastupljenost biljnih vrsta, na osnovu cega
je odredena pripadnost biljnim zajednicama. U determinisanim asocijacijama
utvrdeno je procentualno ucesée vrsta trava i leguminoza visokog, osrednjeg i loSeg
kvaliteta, kao i vrsta ostalih familija, uslovno korisne, lose, bezvredne, Skodljive i
slabo otrovne. Na prvom lokalitetu utvrdene su asocijacije: Agrostio-Juncetum
effusi Cinc. 1959., Trifolio-Agrostietum stoloniferae LJ. Mark. 1973., Agrostietum
vulgaris Z.Pavl. 1955. sensu lato. Na drugom lokalitetu, na obe livade utvrdena je
asocijacija Festuco-Agrostietum Horv. (1952) 1982.em Trinajest. 1972., dok je na
treCem lokalitetu utvrdena asocijacija Agrostio-Festucetum valesiacae Gaji¢ 1961.
U ispitivanim asocijacijama utvrdena je produkcija zelene mase i suve materije,
kao i osnovni parametri kvaliteta travne mase (sirovi proteini, sirova celuloza,
sirove masti, BEM i mineralne materije).

References

BRAUN-BLANQUET J.  (1928): Pflanzensoiciologie. = Grundzugedie.
Vegetatioskunde. Biologische Studienbucher 7. 1. Ed. Berlin.
BRAUN-BLANQUET, J. (1964) Pflanzensoiciologie — Grundzuge die
Vegetatioskunde. Wein — New York

CAPUTA J. (1966): Contribution a I etude de croissance du gazon de paturages
nat differentes altitudes. Recherce agron. En Suisse 5: 293-426.



Production and quality of meadow associations ... 259

CINCOVIC T. (1959): Livadska vegetacija u re¢nim dolinama zapadne Srbije.
Doktorska disertacija. Beograd.

GACIC D., KRSTIC M., LAKETIC M. (2006a): Uticaj krupne divljagi na $ume
rasta kitnjaka u Nacionalnom parku ,,Derdap®. Sumarstvo 1-2: 21-33.

GACIC D., KRSTIC M., MIJATOVIC J. (2006b): Osteéivanje sastojina od
naseljene jelenske divljagi u ogradenom uzgajalistu ,,Lomnicka reka“. Sumarstvo
4: 25-36.

JOVIC D. (1968): Problemi uskladivanja sumskog i lovnog gazdovanja. Jelen 7: 5-38.
JOVANOVIC - DUNJIC R., STEFANOVIC K., POPOVIC R., DIMITRIJEVIC J.
(1986): Prilog poznavanju ekosistema na podrucju Velikog Jastrepca. Glasnik
Instituta za botaniku i botanicke baste Univerziteta u Beogradu, 7-14.

KLAPP E. (1986): Wiesen und Weiden. Verlag Paul Parey, Berlin—Hamburg
KOJIC, M., MRFAT-VUKELIC, S., DAJIC, Z., AIDER, S., STOSIC, M.,
LAZAREVIC D. (1992): Livadska vegetacija  Rudnjanske  visoravni i
Radocela. Medicinske komunikacije, Beograd i Institut za krmno bilje, KruSevac,
5-114.

KOJIC M., MRFAT — VUKELIC S., DAJIC Z., DORDEVIC-MILOSEVIC 8.
(2004): Livade i pasnjaci Srbije. Vizarti, Beograd.

LAZAREVIC D., STOSIC M., DAJIC Z., TERZIC M., PETROVIC P. (2009):
Productivity and quality of plant mass of meadow ass. Danthonietum calicinae
depending on the fertilization and utilization. Biotechnology in Animal Husbandry
Vol.25 1-2: 133-142.

PORPEVIC V., MIJATOVIC , M. (1963): Contribution to the study of natural
meadows and pastures on Golija Mountain. Arhiv za poljoprivredne nauke 16: 3-29.
MRFAT-VUKELIC S. (1988): Uticaj primene razli¢itih doza mineralnih dubriva
na promene livadske vegetacije. Magistrarski rad. Pmf Novi Sad, p.1-65.

TOMIC Z., MRFAT-VUKELIC S., D. SOKOLOVIC, IGNJATOVIC S.,
ZUJOVIC M., NEGOVANOVIC D., KRNJAJA V., NESIC Z., VORKAPIC M.
(2002): Hemijski sastav domacih i stranih sorti visegodisnjih trava po otkosima za
stocnu hranu. Biotehnologija u stoCarstvu, 15 Inovacije u stocarstvu, 14-
15.novembar 2002, 251-256.

TOMIC Z., MRFAT - VUKELIC S., ZUJOVIC M., NESIC Z., KRNJAJA V.
(2005a): Useful species as quality factor of meadow vegetation on Stara Planina
Mountain. Grassland Science in Europe 10: 240-243.

TOMIC Z., MRFAT-VUKELIC S., ZUJOVIC M., NESIC Z., KRNJAJA V.
(2005b): Presence of leguminous species in ass. Agrostietum vulgaris and ass.
Festucetum valesiacae on Stara planina mountain. Proceedings of XL Croatian
Symposium on Agriculture with International Participation, 15th -18th February
2005. Opatija. Croatia. 637—638.

TOMIC Z., NESIC Z., MRFAT-VUKELIC S., ZUJOVIC M. (2005¢): Quality and
plant association structure of grasslands on Stara Planina Mountain. 8th



260 Z. Tomic et al.

International Symposium Modern Trends in Livestock Production. Biotechnology
in Animal Husbandry 5-6: 253-258. TOMIC Z., NESIC Z., VILOTIC D., GACIC
D. (2008): Phytocenological investigation of grassland associations in hunting
grounds in Serbia. International Scientific Conference ,Forestry in achieving
millennium goals®. ILFE, IUFRO. Novi Sad. Book of abstracts, 44.
SOSTARIC-PISACIC K., KOVACEVIC J. (1974): Kompleksna metoda za
utvrdivanje kvaliteta i sumarne vrednosti travnjaka i deteliSta. Poljoprivredni
fakultet, Zagreb.




<<
  /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


