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FLOWER PRODUCTION OF GERBERA CULTIVARS  
IN TWO SOILLESS SUBSTRATES 

 
UTJECAJ KULTIVARA I HIDROPONSKIH SUPSTRATA  

NA PRINOS CVJETOVA GERBERE 
 

Kristina Batelja, Smiljana Goreta Ban, L. Bućan   

 

ABSTRACT 

 The effect of two hydroponic substrates (organic mix with perlite and 
rockwool) on the flower production of three gerbera cultivars ('Bordorex', 
'Dalma' and 'Goldy') was studied from August 2005 through March 2007. 
Flower production was higher in organic substrate compared to rockwool in 
Dec. 2005 (34%), Apr. 2006 (12%) and Mar. 2007 (20%). Interaction between 
type of substrate and cultivars for flower production was found in Jan., Sep. and 
Nov. 2006.. Production of flowers of ‘Goldy’ in organic substrate was higher 
compared to other combinations, except in Jan. 2006. when the production was 
the same as of ‘Bordorex’ on organic substrate. Through experimental period 
cultivars had more influence on production of flowers than substrate. Diameter 
of flower stalk and diameter of inflorescence were influenced by cultivar as 
well. Under the conditions of our study there was not much influence of 
substrate type on flower production or on flower stem quality, however choice 
of cultivar had a significant effect.  

 Key words:  Gerbera jamesonii, soilless substrate, yield 
 
 
SAŽETAK 

 Istraživan je utjecaj dvaju hidroponskih supstrata; organskog s perlitom i 
anorganskog (kamena vuna), te triju kultivara gerbere 'Bordorex', 'Dalma' i 
'Goldy' na prinos cvjetova gerbere u razdoblju od kolovoza 2005. do ožujka 
2007. 

 U usporedbi prinos cvjetova gerbere uzgojenih na kamenoj vuni u odnosu 
na prinos cvjetova na organskom supstratu, bio je viši za 34% u prosincu 2005., 
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za 12% u travnju 2006., te za 20% u ožujku 2007. Interakcija supstrata i 
kultivara došla je do izražaja u siječnju, rujnu i studenom 2006. 

 U usporedbi s drugim kultivarima, prinos cvjetova gerbere bio je najveći 
kod kultivara ‘Goldy’ na organskom supstratu, osim u siječnju kada je ‘Goldy’ 
imao izjednačen prinos s kultivarom ‘Bordorex’. U eksperimentalnom razdoblju 
kultivari su imali veći utjecaj na prinos cvjetova nego supstrat.  

 Pod utjecajem kultivara bili su promjer cvjetne stapke i promjer cvjetne 
glavice. Rezultati pokazuju da nije bilo velike razlike u prinosu kao ni u kakvoći 
cvjetova gerbere uzrokovane vrstom supstrata (organskog i kamene vune), no 
izbor kultivara ima značajan utjecaj 

 Ključne riječi: Gerbera jamesonii, hidroponski supstrati, prinos 
 
INTRODUCTION 

 Gerbera jamesonii is an ornamental plant grown for the cut flower market 
on a large scale (Teeri et al., 2006).; flowers are available in a wide range of 
colors, including yellow, orange, pink, crimson, red, purple, and white 
(Emongor, 2004). Gerbera could have a potential in Mediterranean areas owing 
to the prevalent economic and ecological conditions (Issa et al. 2001).  

 In Mediterranean countries soilless techniques have been used for several 
years and they have intensified production of floricultural crops (Maloupa et al., 
1992). The cost, local availability and experience with substrate use, are usually 
the determining factors for choosing a particular substrate type (Samartzidis et 
al., 2005). Experiments carried out to assess the physical and chemical 
properties of substrates, nutrient supply, water availability and their relation to 
particular plant characteristics contribute to the optimization and productivity in 
intensive culture methods (Issa et al., 2001). The main advantages of soilless 
systems are more accurate control over the supply of water, nutrients, and pH 
compared to soil culture. Reduction of labor requirement, higher yields, and 
better uniformity of quality due to easier and more accurate control of 
production factors are some additional benefits. In these systems there is no 
need for soil sterilization and more crops per year are possible (Olympios, 
2005).  
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 Rockwool (inorganic substrate) and organic mix of corn peat, fiber peat, 
coco fiber, and rice husk with perlite (organic substrate) are the commonest 
soilless substrates in gerbera production in Croatia. 

 Organic substrates of a moderate or low biostability will release available 
nutrients and vary in their chemical properties, such as pH, electrical 
conductivity (EC) and cation exchange capacity, as a consequence of the 
decomposition of the substrate’s organic matter (Lemaire, 1997). Rockwool is a 
chemically inert substrate, obtained from diabase, a volcanic rock, with porosity 
of about 96% (Jörgensen, 1975). It is an artificial substrate, which offers a high 
degree of water permeability and high water content at low suction (Bogoul and 
Boulard 2006). 

 The aim of the present study was to investigate the influence of two 
hydroponic substrates, organic mix and rockwool on flower production of 
gerbera cultivars in a non heated greenhouse. 

 

MATERIAL AND METHODS 

 The experiment was conducted in a non heated greenhouse located in Split, 
in the Mediterranean area (lat. 43°30’N, long. 16°25’ E) of Croatia. The 
experiment lasted from August 2005 through March 2007. Air temperature 
during the experiment was measured daily with min/max thermometer. 
Minimum temperatures were under optimum temperature for flower 
production in the cold period of the year (from December to mid February) 
whereas the day/night temperatures were 15/12 °C. Gerbera seedlings were 
received from a commercial nursery in rockwool plugs (ø 4.6 x 5 cm) and were 
transplanted on 7th July 2005 at the stage of the third true leaf.  

 Three gerbera cultivars 'Bordorex', 'Dalma' and 'Goldy' (Florist De Kwakel 
b.v., Aalsmeer, Netherlands) and two growing media (rockwool slabs and 
organic substrate) were tested in open hydroponic systems under natural 
photoperiod.  

 Plants were potted into 3.5 L pots (20 cm diameter x 16 cm height) filled 
with commercial substrate (EGO Potgrondbedrijf Bleiswijk BV, Bleiswijk, 
Holland) consisting of corn peat, fiber peat, cocofiber EGO-production, black 
peat fiber, rice husk, and perlite (organic substrate with perlite). The second 
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substrate (inorganic), were rockwool cubes (10 x 10 x 6.5 cm) and slabs (100 x 
15 x 7.5 cm) (Agroban, Batka, Slovakia). Gerbera plants had previously been 
inserted in a rockwool cube, perforated in the centre, and then put on the 
saturated rockwool slab. Plants in pots were placed on benches at 40 x 40 cm 
space (density of 6 plants m-2); the same density was provided on benches with 
rockwool slabs.  
 

Table 1. Effect of substrate and cultivar on flower production per plant of gerbera in 2005. 

Tablica 1. Utjecaj supstrata i kultivara na proizvodnju cvjetova gerbere po biljci u 2005. 

Treatments 
Flower production per plant 

Sept. Oct. Nov. Dec. 

Substrate (S) 
    

Organic 1.23 1.18 1.44 1.69 a 

Rockwoll 1.33 1.22 1.43 1.26 b 

Cultivar (Cv.) 
    

Bordorex    1.08 b   1.09 b   1.32 b 1.30 
Dalma    1.32 a   1.17 b    1.38 b 1.54 
Goldy    1.43 a   1.32 a   1.57 a 1.53 

Significancea 
    

Substrate (S) NS NS NS *** 
Cultivar (Cv.) ** ** ** NS 
S X Cv. NS NS NS NS 

a  Means within columns for substrate or cultivar followed by  different letters are significantly 
different at P ≤  0.05 by Fisher’s protected LSD test. 

a  Različita slova u stupcima pokazuju značajne razlike kod supstrata i kultivara (P ≤  0.05) kod 
Fisherova LSD testa 

 

 

 



K. Batelja et al.: Flower production of gerbera cultivars in two  
soilless substrates 

 

 131 

 



K. Batelja et al.: Flower production of gerbera cultivars in two  
soilless substrates 

 

 132 

Table 3. Effect of substrate and cultivar on flower production per plant of gerbera in 2007. 

Tablica 3. Utjecaj supstrata i kultivara na proizvodnju cvjetova gerbere po biljci u 2007. 

Treatments 
Flower production per plant 

Jan. Feb. Mar. 

Substrate (S)    
Organic 1.5 1.3 1.8 
Rockwoll 1.4 1.5 1.5 

Cultivar (Cv.)    
Bordorex 1.4 1.5 1.5 
Dalma 1.4 1.3 1.7 
Goldy 1.6 1.3 1.8 

Significancea    

Substrate (S) NS NS ** 
Cultivar (Cv.) NS NS NS 
S X Cv. NS NS NS 

a  Means within columns for substrate or cultivar followed by different letters are significantly 
different at P ≤  0.05 by Fisher’s protected LSD test. 

a  Različita slova u stupcima pokazuju značajne razlike kod supstrata i kultivara ( P ≤  0.05) kod 
Fisher’s LSD testa 

 

 Plants in both substrates were irrigated with the same nutrient solution (pH 
5.5, EC 1.5 -2.0 dSm-1). Following macronutrients were applied in the first 6-8 
weeks of cultivation (mM): 11.25 NO3-N, 1.0 NH4 –N, 1.25 P, 3.5 Ca, 4.5 K, 
1.25 SO4 and 1.2 Mg; and micronutrients (in µM): 5.0 Mn, 4.0 Zn, 40.0 B, 0.75 
Cu, 0.6 Mo and 50 Fe as Fe-EDTA. After the first 6-8 weeks, when the first 
flowers appeared, the final nutrient solution containing the same concentration 
of micronutrients as previously and the following macronutrients (mM) 11.4 
NO3-N, 0.9 NH4–N. 1.5 P, 4.0 Ca, 5.2 K, 1.8 SO4, and 1.2 Mg was used. 
Nutrient solution was delivered via drip system with four-outlet emitters of 3 
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Table 4. Effects of substrate and cultivar on rosette height and diameter (on 12th, 20th and  
28 th Aug and on 5th Sept. 2005).  

Tablica 4. Utjecaj supstrata i kultivara na visinu i promjer rozete (dana 12., 20. i 28.08. 
i 5.09.2005.) 

Treatments 

 
Height of rosette (cm)  Diameter of rosette (cm) 

 12.08. 20.08. 28.08. 05.09.   12.08. 20.08. 28.08.  05.09. 
Substrate (S)           
Organic   14.2 a  19.0 b   25.0 b  27.4  26.5 b  39.6 b  50.7 b   56.0 
Rockwoll            16.6 b  22.6 a    27.3 a  28.8  35.3 a  48.8 a  55.5 a   60.2 

Cultivar (Cv.) 

          

Bordorex   14.4 b  19.3 b   25.4 b   27.2 b  30.8  42.5  52.1  56.0 b 
Dalma   14.6 b  19.8 b   25.1 b   26.8 b  30.5  46.1  55.9  61.9 a 
Goldy   18.2 a  24.8 a   28.9 a   31.2 a  33.4  45.7  51.7    56.8ab 

Significancea 
          

Substrate (S)  * ** NS NS  *** *** * NS 
Cultivar (Cv.)  ** ** ** ***  NS NS NS * 
S X Cv.  NS NS * **   NS ** NS NS 

a Means within columns for substrate or cultivar followed by different letters are significantly 
different at P ≤  0.05 by Fisher’s protected LSD test. 

a) Različita slova u stupcima pokazuju značajne razlike kod supstrata i kultivara ( P ≤  0.05) kod 
Fisher’s LSD testa. 

 

L·h-1 capacity (Toro Company, El Cajon, Calif.) with one spigot placed in each 
pot and in each cube on rockwool slabs. The irrigation rate depended on the 
plant size and the environmental conditions in the greenhouse. The amount of 
applied nutrient solution ranged from 0.5 L to 2.0 L per plant daily with 
leaching fraction of 15 to 25%. 

 Flower harvesting was recorded weekly and yield was expressed as a 
number of flowers per plant per month. Flowers were picked before the 
development of the second tubular ring and only well developed flower were 
taken into consideration. 
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Table 5. Effects of substrate and cultivar on flower stalk diameter, diameter of disk floret 
and diameter of gerbera central disk floret  on 22nd  Feb. 2006. 

Tablica 5. Utjecaj supstrata i kultivara na promjer cvjetne stabljike, promjer cvjetne 
glavice te promjer centralnog diska cvjetne glavice cvjetova gerbere 22.02.2006. 

 
a Means within columns for substrate or cultivar followed with different letters are significantly 

different at P ≤  0.05 by Fisher’s protected LSD test. 
a Različita slova u stupcima pokazuju značajne razlike kod supstrata i kultivara ( P ≤  0.05) kod 

Fisher’s LSD testa 

 Height (from the substrate surface to the top of the highest leaf) and 
diameter of rosette were measured on all plants from 12th Aug. to 5th Sept. 2005 
on a weekly basis.  Height of rosette, diameter of inflorescence (capitulum), 
diameter of disk florets as well as the flower stalk diameter, were measured on 
all plants on 22nd Feb. 2006.  

 During winter (from Nov. to Feb.) and spring of 2006-2007 (Feb. and Mar.) 
samples of drainage solution were collected to determine pH and electrical 
conductivity (EC). In all the cases, three samples per cultivar per substrate were 
collected. 
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 The experiment was set up as a completely randomized block design in 
three replications. All data were subjected to analysis of variance (ANOVA) 
using PROC GLM of the SAS software package (SAS Institute, 1989) to 
determine the significance of mix organic substrate with perlite and inorganic 
substrate as well as their interaction. When the effects were significant mean 
separation was performed by Fisher’s protected LSD at P ≤ 0.05. 
 
RESULTS AND DISCUSSION 

 In Dec. 2005, flower production in organic substrate was 34% higher 
compared to rockwool (Table 1). From Sept. to Dec. 2005 'Bordorex' had the 
lowest number of flowers per plant, and compared to 'Goldy' it produced 25% 
less flowers in Sept. and 17% in Oct. and Nov. (Table 1). On Apr. 2006, organic 
substrate had 11% higher production of flowers compared to rockwool (Table 
2). Cultivar ‘Bordorex’ had 17-35% lower production of flowers compared to 
'Goldy' in Feb., Apr., May, Jun., Aug., Oct., Sep., and Dec. 2006 (Table 2).  

 During the whole period cultivar ‘Goldy’ had a higher number of flowers 
per plant compared to the other cultivars. This difference in flower production is 
due to the fact that. ‘Goldy’ belongs to the type of mini cultivars (7-9 cm flower 
diameter), and ‘Dalma’ and ‘Bordorex’ to standard cultivar types (10-14 cm 
flower diameter). Previous research on gerbera cultivars also showed that 
production level of mini cultivars was 500 stems m-2 per year and that of the 
standard ones 250 stems m-2 per year (Evans, 2005).  

 Flower production was higher in organic substrate in Dec. 2005 (34%), Apr. 
2006 (12%), and Mar. 2007 (20%) compared to rockwool (Table 1, 2 and 3). 
Interaction between type of substrate and cultivar was found for flower 
production in Jan., Sep. and Nov. 2006. Production of flowers of ‘Goldy’ in 
organic substrate was highest compared to other cultivars, except in Jan. when 
the production was the same as for ‘Bordorex’ in organic substrate (Fig 1). Van 
Labeke and Dambre (1998) also found that organic substrate (coir) and 
rockwool had no influence on the number of flower stems. At the start of 
cultivation (12th Aug. to 5th Sept. 2005.) the height and diameter of rosette were 
affected by both the substrate and cultivar (Table 4). On 28th Aug. and 5th Sept. 
2005. ‘Bordorex’ and ‘Dalma’ had a higher rosette on rockwool than on organic 
substrate, but “Goldy” had higher rosette on organic  
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Fig.1 Effect of substrate and cultivar on flower production per plant in Jan. (A), Sept 

(B) and Nov. (C) in 2006. 
Sl.1. Utjecaj supstrata i kultivara na proizvodnju cvjeta po biljci u siječnju (A), rujnu 

(B), i studenom (C), 2006 

 C 
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Fig.2. Effect of substrate and cultivars on rosette height on 28th Aug 2005 (A) 
and 5th Sep. 2005 (B), rosette diameter on at 20th Aug. 2005 (C) and disk florets 

diameter on 22. Feb 2006. (D). 

Sl.2.Utjecaj supstrata i kultivara na visinu rozete 28.08.2005. (A) te 05.09.2005 
(B), promjer rozete 20.08.2005. (C) i promjer centralnog diska cvjetne glavice 

22.02.2006. (D). 

substrate (Fig 2. A and B). The same effect was recorded for the diameter of 
rosette on 20th August ((Fig 2. C). Cultivar effect on the diameter was recorded 
only on 5th September. 

 On 22nd Feb. 2006 substrate showed no influence on either the diameter of 
inflorescence (capitulum), diameter of disk florets or the flower stalk diameter 
(Table 4). Diameter of flower stalk and diameter of inflorescence were wider in 

 A B 

C  D 
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‘Dalma’ compared to 'Bordorex' and 'Goldy' (Table 4). Cultivars on rockwool 
had wider diameter of disk florets than those on organic substrate, except 
“Goldy” (Fig.2 D). 

 As reported by Van Labeke and Dambre (2008), quality of flower stem 
parameters determined by stem length, stem weight, and flower diameter were 
affected by choice of the substrate (1998).   

 According to our results it seems that there is not much difference in flower 
productivity between organic substrate and rockwool slabs, although substrate 
affected EC and pH values in drainage solution during winter and spring. The 
EC of drainage solution from organic substrate was higher in both the periods 
compared to rockwool. 

 However, pH values were higher in rockwool (data not shown). This is 
consistent with the results of Abd El-Hady and Ebtisam El-Dardiry (2006) who 
determined higher EC values in organic (compost) than inorganic substrate 
(perlite). 

 
CONCLUSION 

 This experiment showed that organic substrate compared to rockwool as a 
growing medium for gerbera cultivation in a non heated greenhouse in the 
Mediterranean do not considerably affect flower production or flower stem 
quality. Choice of cultivars, however, had a significant effect  

 
 

LITERATURE  
Abd El Hady, M. and Ebtisam El-Dardiry I. 2006. Improving hydrophysical 

properties quality of compost. J. of Appl. Sci. Res. 12: 1137-1141. 
Bogoul, S. and T. Boulard. 2006. Water dynamics in two rockwool slab growing 

substrates of contrasting densities. Sciencia Hort. 107: 399-404. 
Emongor, V.E. 2004. Effects of giberellic Acid on postharvest quality and vaselife 

of gerbera cut flowers (Gerbera jamesonii). J. of Agron. 3:191-195. 
Evans, A. 2005. Size and system trends. FlowerTec 8:6-9. 

http://www.agriworld.nl/public/file/pdf/20060504-fltcs8.2.pdf 



K. Batelja et al.: Flower production of gerbera cultivars in two  
soilless substrates 

 

 139 

Issa M, G. Ouzounidou, H. Maloupa, H.-I. A. Constantinidou. 2001. Seasonal and 
diurnal photosynthetic responses of two gerbera cultivars to different substrates 
and heating systems. Sciencia Hort. 88:215-234. 

Jörgensen, E. 1975. ‘Grodan’ stone wool as medium for propagation and culture. 
Acta Hort. 54:137-141. 

Lemaire, F. 1997. The problem of the biostability in organic substrates. Acta Hort. 
450:63-70. 

Maloupa, E., I. Mitsios, P.F. Martinez, S. Bladenopoulou. 1992. Study of substrates 
used in gerbera soilless culture grown in plastic greenhouse. Acta Hort.323:139-
144. 

Olympios, C.M. 2005. Overview of soilless culture: advantages, constrains and 
perspectives for use in Mediterranean countries. Cahiers options 
Mediterraneenne’s 31:307-324.  

 http://ressources.ciheam.org/om/pdf/c31/CI020854.pdf 
Samartzidis, C. Awada T., Maloupa E., Radoglou K., H.-I. A. Constantinidou. 2005. 

Rose productivity and physiological responses to different substrates for soil-less 
culture. Sciencia Hort. 106: 203-212. 

Syros, T., T. Yupsanis, M. Omirou, A. Economou. 2004. Photosynthetic response 
and peroxidases in relation to water and nutrient deficiency in gerbera. Environ. 
and Expt. Bot. 52:23-31. 

Teeri, T.H., P.Elomaa, M. Kotilainen, V.A. Albert. 2006. Mining plant diversity: 
gerbera as a model system for plant development and biosynthetic research. 
BioEssays 28:556-567.  

Van Labeke, M.-C. and Dambre P. 1998. Gerbera cultivation on coir with 
recirculation of the nutrient solution: a comparation with rockwool culture. Acta. 
Hort 458:357-362. 

 

Adresa autora - author´s address:  Primljeno – Received 
mr. sc. Kristina Batelja,    02.04.2009. 
dr. sc. Smiljana Goreta Ban, 
dr. sc. Lovre Bućan 
 
Institut za jadranske kulture i melioraciju krša,  
Put Duilova 11, 21000 Split 
kristina@krs.hr 

mailto:kristina@krs.hr�


K. Batelja et al.: Flower production of gerbera cultivars in two  
soilless substrates 

 

 140 

 
 
 


	Kristina Batelja, Smiljana Goreta Ban, L. Bućan


<<

  /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 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 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 ()

  /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.)

    /HUN <>

    /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.)

  >>

  /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



