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Abstract: Research was carried out on mountain Kopaonik, on two 
associations  Danthonietum calycinae (1000 and 1500 m above sea level), in the 
period from year 2003 to 2004. Production of grassland depending on the 
fertilization (1. no fertilization, 2.  N60P30K30, 3. N80P30K30, 4. N100P30K30), and 
cutting schedule (I forming of panicles, II beginning of spike forming and III 
full spike forming) was monitored. Production of grassland and floristic 
composition demonstrated dynamic changes depending on the year, cutting 
schedule and applied fertilization treatments. The greatest production of 
grassland dry mass and crude proteins on both locations was obtained in late 
cutting, i.e. in the stage of full spike forming of dominant species and in 
fertilization treatment with N80P30K30. Grassland was transformed by 
fertilization from ass. Danthonietum calycinae into ass. Festucetum rubrae  on 
both locations. 
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Introduction  
 

Natural grasslands have the highest share in the structure of 
agricultural land in Serbia. According to the latest statistical data (Statistical 
Yearbook, 2007) they are present with 28,3% (1.448.000 ha), and in Central 
Serbia with 39,1% (1.302.000 ha). Areas increase with the increase of altitude, 
so in mountainous region they are dominant in agriculture in general. Livestock 
production in hilly-mountainous region relies on grasslands, but this region, 
because of depopulation and increase of age structure of households/farms, is 
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characterized by extensive production. Because of these reasons are grasslands 
are mainly neglected with very low degree of utilization.  

However, every form of intensification of livestock production in 
mountainous region, or organization of market production, which is inevitable, 
requires knowledge of production potentials of all plant associations and their 
dynamic changes during vegetation period in order for livestock production to 
be planned as precise as possible. On the other hand, different ecological 
conditions have lead to forming of great number of meadow associations which 
differ in regard to their productivity not only between the associations (Stošić et 
al. 1989, Kojić et al., 1992) but also between components of the same 
association (Lazarević et al., 2003). However, the greatest presence and 
economical importance, in case of hilly-mountainous region, have associations 
Danthonietum calycinae, Festucetum rubrae, Agrostietum vulgaris and 
Nardetum strictae. Fertilization has proven to be measure with the fastest and 
most expressed effect on increase of the grassland productivity (Lazarević et al. 
2003, 2004). Optimal application of fertilization is different and mainly depends 
on the association it self or, more precisely, on components of single 
association. This is, first of all, characteristic for ass. Danthonietum calycinae 
which extends widely in regard to altitude and land.   

Objective of the paper was to determine dynamic changes of 
production and quality of plant mass during vegetation period in different 
altitude zones and when different quantities of mineral fertilizers are used.   

 
 
 

Material and methods 
 
Research was carried out on Kopaonik in two components of 

association Danthonietum calycinae (1000m a.s.l., location Šapido and 1500m 
a.s.l., location Marinkovac) in period from 2003 to 2004. Twofactorial filed trial 
was set where the first factor was fertilization (1. no fertilization – control, 2. 
N60P30K30, 3. N80P30K30, 4. N100P30K30), and the second factor time of cutting  (I 
forming of panicles, II beginning of forming of spikes and III full spike forming 
of dominant species). All quantities of fertilizer were applied in spring. Size of 
the main parcel was 10m2 in four repetitions. On location Šapido soil was of 
acid reaction (pH 5,48 in H2O and 4,16 in KCl) with high total nitrogen content 
(0,446%) and easy accesible potassium (33,4 mg K2O), poor in phosphorus (0,8 
mg per 100g of soil). Similar characteristics of soil were established on location 
Marinkovac – pH in  H2O 6,07, in KCl 5,39,  content of N 0,57%, P2O5 0,1 mg, 
K2O 20,8 mg. 
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Samples for determination of floristic composition were taken by 
method according to De Vries, and analysis of the chemical composition using 
standard laboratory methods. Results were processed by variance analysis, and 
differences were tested using Lsd test.   

 
Results and discussion 

 
Association Danthonietum calycinae develops also on moist soils, 

however the most often habitats are on dryer, shallower and poorer soil types 
which are dominant in hilly-mountainous region of Serbia. This is the reason for 
wide extending of thius association in this region of Serbia (Lazarević et al., 
2003). Locations on which the researches were carried out are precisely like 
that, and results obtained are presented in tables 1 and 2 and graphs 1 and 2.  

 
Table 1. Production of grassland on Sapido location (tha-1 DM) 
 

 2003 

F e r t i l i z a t i o n Time of 
cutting 1 2 3 4 

Average 

I 2,62 3,54 3,92 3,53 3,4 
II 2,77 3,73 3,97 4,33 3,7 
III 2,85 3,3 4,05 3,95 3,54 

Prosek 
Average 2,75 3,52 3,98 3,94 

 

Lsd 5%                                  0,46                                                 0,40 
1%    Fertilization          0,61             Times of cutting           0,53 

  2004 

I 2,49 4,75 4,86 4,49 4,15 
II 3,06 5,80 7,14 7,08 5,77 
III 3,44 6,68 7,03 7,11 6,06 

Average 3,0 5,74 6,34 6,23  
Lsd 5%                                  0,43                                                  0,37 

1%    Fertilization          0,57              Times of cutting          0,50 

 
In both investigation years one cut per year was realized except first 

time of cutting in 2003 which was the single case of regeneration and second 
cutting.  Production in the first year didn’t differ much per cutting times. Lower 
yield obtained in the first cutting was annulled by regeneration in the second 
cutting, so total production was equal to other cutting times. However, in the 2. 
and 4. fertilization treatment the highest yield was realized in the second cutting 
time. In the second year only one cutting was obtained so production had 
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tendency of increase per cutting times, but it was more distinct between the 
second and first (from the statistical point of view) than between the third and 
the second.  

By fertilization the yield of grasslands increased in the first year by 
28% in the 2. treatment and 44,7% in the third. Differences between treatments 
2 and 3, or  N60 and N80 were on the limit of significance. In case of treatment 4 
(N100) slight decrease of production occurred. In the second year differences 
were more expressed. In treatment 2, yield increased by  91,3%, in treatment 3 
by 111,3% and treatment 4 by 107,6% compared to control parcel, or, in other 
words, slight depression occurred when the highest quantity of N was applied.  

Production of grasslands in 2004 was higher compared to previous 
year, on fertilized as well as controlled parcels and in all times of cutting, so 
average (2003-2004) production has the same tendencies depending on the 
fertilization treatment as described per years (graph 1.). However, in lower N 
cquantity production increased per times of cutting, whereas in case of higher 
quantities of N the highest production was realized in the second time of 
cutting.   
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Graph 1. Average (2003-2004) production of grassland on Sapido location 
 
On location Marinkovac (1500 m a.s.l.) in the first year two cuts were 

realized, and in the second only one (tab. 2). By late cutting the production of 
grassland increased in the first cut, and in the second it was equal so total 
production was the highest in the third time of cutting and the lowest in the first 
time of cutting. Similar results were obtained in the second year of research, 
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but, like on location Šapido, production was higher than in the first, which is 
consequence of favorable weather conditions.  

Fertilization, like on the previous location, increased the production of 
grassland and reaction was more expressed in the second year of research. In the 
first year, total yield obtained in treatment 2 increased by 32,9%, treatment 3 by 
46,7% and treatment 4 by 39,6%. In the second year, by fertilization the yield 
increased in treatment 2 by  120,1%, in treatment 3 by 131,4% and in treatment 
4 by 122,7% compared to control. On this location also depression of 
productivity occurred when the highest quantity of N was applied  (100 kgha-1). 
 
Table 2. Production of grassland on Marinkovac location (tha-1 DM) 

1st cut (2003) 

F e r t i l i z a t i o n Time of 
cutting 1 2 3 4 

Average 

I 1,3 2,04 2,32 1,91 1,89 
II 1,34 2,26 2,18 2,13 1,98 
III 2,29 3,29 3,7 3,35 3,16 

Average 1,64 2,53 2,73 2,63  
Lsd 5%                                  0,50                                                  0,43 

1%    Fertilization          0,67              Time of cutting            0,58 

2nd cut (2003) 

I 0,79 0,94 0,99 1,2 0,98 
II 1,14 0,86 1,19 1,0 1,05 
III 0,78 0,77 0,83 1,09 0,87 

Average 0,9 0,86 1,0 1,1  
Lsd 5%                                  0,16                                                  0,14 

1%    Fertilization          0,22              Time of cutting            0,19 

  Total (2003) 

I 2,09 2,98 3,31 3,11 2,87 
II 2,48 3,12 3,37 3,13 3,02 
III 3,07 4,06 4,53 4,44 4,02 

Average 2,55 3,39 3,74 3,56  
Lsd 5%                                  0,63                                                 0,54 

1%    Fertilization          0,84             Times of cutting           0,73 

  Total (2004) 

I 2,42 5,27 5,04 4,61 4,33 
II 2,76 5,54 6,67 6,07 5,26 
III 2,73 6,63 6,61 6,97 5,73 

Average 2,64 5,81 6,11 5,88  
Lsd 5%                                  0,63                                                  0,55 

1%    Fertilization          0,84              Time of cutting            0,73 
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Obtained results on both location are similar to previously obtained 
results (Stošić, 1972; 1974). However, in these results it is clear that N80 is top 
limit for fertilization of grasslands, since further increase of the nitrogen 
quantity within P30K30 decreases the yield. Reason for such results probably is 
in high N content in the soil, on one hand and lack of P in soil on the other, 
which are becoming limiting factor for further increase of yield. Phosphorus has 
no considerable effect on increase of yield of grasslands (Stošić et al., 2004), 
but due to the lack of P the effect of nitrogen will not be expressed.  
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Graph 2. Average(2003-2004) production of grassland on Marinkovac location 
 
Yield of raw proteins has similar tendency as the yield of dry matter in 

regard to fertilization as well as time of cutting (tab.3). The highest yield of raw 
proteins was realized on treatments with the highest quantity of N in average in 
both years 568,1 kgha-1 in the second time of cuttin on location Šapido and 
552,3 kgha-1 in the third time of cutting on location Marinkovac.  Slight 
deviation of the yield of protein in regard to dry matter in treatments with the 
highest quantity of nitrogen is consequence of slightly higher content of protein 
in these treatments.  
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Table 3. Crude protein yield (kgha-1) 
 

Šapido Marinkovac Time of 
cutting 

Fertilizati
on 

2003 2004 Average 2003 2004 Average 
1 353,1 293,6 323,3 280,0 251,9 265,9 
2 480,0 490,2 485,1 401,0 472,7 436,8 
3 519,6 524,4 522,0 476,3 438,9 457,6 

 
I 

4 521,4 514,5 517,9 437,6 495,1 466,3 
1 304,4 293,4 298,9 272,4 247,3 259,8 
2 422,9 558,5 490,7 363,0 457,0 410,0 
3 474,4 645,5 559,9 443,0 559,6 501,3 

 
II 

4 519,6 616,7 568,1 328,3 530,5 429,4 
1 316,9 317,9 317,4 349,2 253,9 301,5 
2 358,0 503,7 430,8 467,2 489,3 478,2 
3 468,7 615,1 541,9 493,4 554,6 524,0 

 
III 

4 478,2 539,6 508,9 526,2 578,5 552,3 
 
Floristic composition of grasslands is characterized by dynamic 

changes depending on the applied treatments, as well as, according to years and 
not only in applied treatments, but also on control parcels. High content of 
nitrogen in soil deposited in humus and degree of its mineralization influenced 
the change of floristic composition from year to year between associations 
Danthonietum calycinae and Festucetum rubrae on both locations. In year 
2003, presence of species Danthonia calycina and Sieglingia decumbens was 
considerably higher (15,5-24,3%) compared to year 2004 (5,2-8,5%) when 
species Festuca rubra (28,3-31,2%) was dominant. This reflected also on 
production of grassland which was higher in 2004. Application of fertilization 
lead to decrease of number of species in the grassland and increased the share of 
species from the family Poaceae (tab. 4), primarily Festuca rubra (25,1-60,1%) 
and Agrostis vulgaris (11,4-22,3%), especially on treatments with higher 
quantity of N fertilizer. In case of fertilized tratments grassland transofrmed 
very quickly from ass. Danthonietum calycinae into ass. Festucetum rubrae 
which is in accordance with results obtained by Stošić et al. (1989). 
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Table 4. Floristic composition of grassland (%) 
 

Šapido 
2003 2004 Species 

1 2 3 4 1 2 3 4 
Poaceae 38,17 45,69 52,40 56,09 39,12 65,30 78,23 80,11 
Fabaceae 8,19 9,83 2,70 2,81 6,22 3,31 2,14 2,88 
Ostale 53,64 44,48 44,90 41,10 54,66 31,39 19,63 17,01 

Marinkovac 
Poaceae 50,40 61,39 62,40 69,11 50,95 72,79 84,19 80,41 
Fabaceae 0,10 1,31 0,11 1,23 7,05 2,49 2,09 2,41 
Ostale 49,50 37,30 37,49 29,66 42,00 24,72 13,72 17,18 

 
Conclusion 

 
Based on obtained results of the research the following conclusions 

can be made:  
Production of grasslands and floristic composition showed dynamic 

changes depending on the year, time of cutting and applied fertilization 
treatment. The highest average grassland production on both locations was 
realized by later cutting of grasslands, in the stage of forming of spikes of 
dominant species.  

Fertilization increased the production of grasslands, and the best result 
was realized by treatment N80P30K30, 44,7% in the first and 111,3% in the 
second year on location Šapido, and 46,7 % and 131,4% on location 
Marinkovac. Increase of the quantity of N from N80 to N100 within P30 andK30 
caused decrease of production on both locations.  

Yield of crude proteins had similar tendency as yield of dry matter. 
The highest yield of crude proteins was realized in treatments with the highest 
quantity of N in average in both investigation years 568,1 kgha-1 in the second 
time of cutting on location Šapido and 552,3 kgha-1 in the third time of cutting 
on location Marinkovac.  

Floristic composition changed from year to year depending on the 
meteorological conditions. Fertilization caused reduction of number of species. 
The share of species Danthonia calycina was reduced and presence of species 
Festuca rubra and Agrostis vulgaris increased. Grassland transofrmed from ass. 
Danthonietum calycinae into ass. Festucetum rubrae  on both locations. 
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PRODUKTIVNOST I KVALITET BILJNE MASE 
LIVADSKE ASS. DANTHONIETUM CALYCINAE U 
ZAVISNOSTI OD ĐUBRENJA I VREMENA 
ISKORIŠĆAVANJA 

 
D. Lazarević, M. Stošić, Z. Dajić, D. Terzić, M Cvetković 

 
Rezime 

 
Istraživanja su izvršena na Kopaoniku u dve sastojine asocijacije 

Danthonietum calycinae (1000 lokalitet Šapido i 1500 m.n.v. lokalitet 
Marinkovac) u periodu od 2003-2004. godine. Postavljen je dvofaktorijalni 
poljski ogled gde je prvi faktor bio đubrenje (1. bez đubrenja (kontrola), 2.  
N60P30K30, 3. N80P30K30, 4. N100P30K30), a drugi rok kosidbe (I vlatanje, II 
početak klasanja i III puno klasanje dominantnih vrsta).  

Produkcija travnjaka i floristički sastav su pokazali dinamičke 
promene u zavisnosti od godine, rokova kosidbe i primenjenih tretmana 
đubrenja. Najveća prosečna produkcija travnjaka na oba lokaliteta dobijena je 
kasnijom kosidbom travnjaka, odnosno u fazi klasanja dominantnih vrsta. 

Đubrenjem je povećana produkcija travnjaka, a najbolji učinak je imao 
tretman N80P30K30, 44,7% u prvoj i 111,3% u drugoj godini na lokalitetu Šapido, 
odnosno, 46,7 % i 131,4% na lokalitetu Marinkovac. Povećanje količine N od 
N80 na N100 na fonu P30 i K30 je dovelo do smanjenja produkcije na oba 
lokaliteta. 

Prinos sirovih proteina ima sličnu tendenciju kao i prinos suve mase. 
Najveći prinos sirovih proteina je ostvaren na tretmanima sa najvećom 
količinom N i to prosečno u obe godine 568,1 kgha-1 u drugom roku kosidbe na 
lokalitetu Šapido i 552,3 kgha-1 u trećem roku kosidbe na lokalitetu 
Marinkovac.  

Floristički sastav se menjao po godinama u zavisnosti od 
meteoroloških uslova. Đubrenjem je smanjen broj vrsta. Smanjeno je učešće 
vrste Danthonia calycina, a povećano učešće vrste Festuca rubra i Agrostis 
vulgaris. Travnjak je transformisan iz ass. Danthonietum calycinae u ass. 
Festucetum rubrae  na oba lokaliteta. 

 
Ključne reči: Prirodni travnjak, prinos, floristički sastav 
 
 
 



D. Lazarević et al. 
 

 

 

142

References 
 

KOJIĆ, M., MRFAT-VUKELIĆ S., DAJIĆ Z., AJDER S., STOŠIĆ, M. I 
LAZAREVIĆ D. (1992): Livadska vegetacija Rudnjanske visoravni i Radočela. 
Fitocenološka i ekofiziološka studija. Medicinske komunikacije - Beograd i 
Institut za krmno bilje - Kruševac. 1-120. 
LAZAREVIĆ, D., MRFAT-VUKELIĆ, S., STOŠIĆ, M., DINIĆ, B. (2003): 
Potential of natural grasslans in mountainous and hilly areas of Serbia. Procc. 
Of the 12th Symposium of the EGF “Optimal Forage Systems for Animal 
Production and the Environment”. Vol. 8. Pleven, Bulgaria, 60-64. 
LAZAREVIĆ D., STOŠIĆ M., DINIĆ B., TERZIĆ D., LUGIĆ Z. (2004): 
Produkcija i kvalitet biljne mase prirodnog travnjaka ass. Danthonietum 
calycinae na Kopaoniku. Acta Agriculturae Serbica. Vol.IX, 17. 273-278. 
STOŠIĆ, M. (1972): Uticaj mineralnih djubriva na botanički sastav i 
produktivnost livada tipa Danthonietum calycinae na Sjeničko-pešterskoj 
visoravni. Arhiv za polj. nauke. God. XXV. sv. 91. 97-106. 
STOŠIĆ, M. (1974): Uticaj mineralnih djubriva na prinos i floristički sastav 
brdske livade tipa Danthonietum calycinae. Arhiv za polj. nauke. God. XXVII. 
sv. 97. 121-147. 
STOŠIĆ, M.; MRFAT-VUKELIĆ, S. I KOJIĆ, M. (1989): The influence of 
environmental and fertilizers on the yield and floristic composition of 
grasslands in Serbia. XVI International Grass. Congress. Vol.II. 1449-1453. 
Nice.  
STOŠIĆ M., LAZAREVIĆ D., TERZIĆ D., SIMIĆ A.(2004): Uloga fosfora u 
proizvodnji stočne hrane na travnjacima. Acta Agriculturae Serbica. Vol.IX, 17. 
263-272. 

 
 
 
 
 
 
 
 
 
 

 



<<
  /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


