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NUTRITION OF LACY TREE PHILODENDRON
(Philodendron bipinnatifidum Schott et Endl.).
PART II. NUTRIENT CONTENTS IN LEAVES

Andrzej Komosa, Tomasz Kleiber, Pawet Wojtysiak
Poznan University of Life Sciences

Abstract. The main aim of the study conducted in the years 2007-2008 was to evaluate
the effect of increasing levels of N, P, K and Mg nutrition on contents of nutrients in
leaves of lacy tree philodendron (Philodendron bipinnatifidum Schott et Endl.). Analyses
were conducted for five levels of macroelement content in the substrate, while maintain-
ing a constant quantitative ratio of N : P : K: Mg =1.0:0.75: 1.25 : 0.75. Levels of nu-
trients in the substrate were as follows (in mg'dm‘3): L-1: N 100, P 75, K 125, Mg 75;
L-2: N 150, P 112, K 187 Mg 112; L-3: N 200, P 150, K 250, Mg 150; L-4: N 250, P 187,
K 312, Mg 187 and L-5: N 300, P 225, K 375, Mg 225, at the constant content of micro-
elements (in mg-dm’3): Fe 75.0, Mn 25.0, Zn 20.0, Cu 10.0, B 1.5 and Mo 2.0. The third
fully developed leaf, counting from the youngest leaf on a plant, was adopted as the index
part for the evaluation of the nutrient status of plants. A significant effect of the substrate
fertilization level was found on the contents of N, P, K, Fe, Mn, Zn and Cu in leaves. The
date of sample collection in the vegetation period was also found to have an effect on the
contents of N, P and K in leaves. It was shown that the age of plants had a significant ef-
fect on Ca content in leaves of lacy tree philodendron. Optimal yield of fresh and dry
mass of aboveground parts of plants, as well as the number and length of leaves, width of
leaf blades, length of petioles and leaf colour intensity was on the level of L-4, in which in
the index part (the 3™ leaf) of lacy tree philodendron was: (% in d.m.): N 2.99-3.55,
P 0.33-0.58, K 2.99-4.72, Ca 1.44-2.08, Mg 0.33-0.39; (mg'kg' d.m.): Fe 50.2-59.3,
Mn 60.1-68.2, Zn 49.4-57.4, Cu 28.5-32.4.

Key words: plant nutrition, plant analysis, philodendron

INTRODUCTION

Growing of plants for floral green is becoming an increasing popular branch of hor-
ticulture. Philodendron bipinnatifidum Schott et Endl., syn. Philodendron selloum K.
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Koch. — common name “lacy tree philodendron” — is a species highly suitable for this
purpose. In literature there is a limited data on the optimization of nutrition and growing
of these plants. Domingos and Almeida [2003] characterized conditions for Philoden-
dron growing. Poole et al. [1976] reported the optimal ranges of nutrient for Philoden-
dron oxycardium — moreover McConnell et al. [2007] for different Philodendron spe-
cies. Uchida [2000] showed the ranges of nutrient in leaves for optimal growing of
Philodendron hastatum. Others authors [Nowak et al. 1995, Chmiel and Wojtania 1996]
studied the influence of the different fertilize schedule on the biometrical parameters of
Philodendron. Conover and Poole [1982] tested the influence of N-source treatment on
the growth and tissue nutrient content in Philodendron selloum. There are no threshold
or standard values for the content of nutrients in the substrate or respective guide values
in leaves.

Lacy tree philodendron is a strongly growing epiphyte. It may reach up to 2 meters
in height. It originates from southern Brazil. When evaluating the effect of substrate
fertilization on the nutrient status of philodendron, as an exceptionally vegetatively
developed epiphyte, we need to consider such factor as light conditions [Kleiber et al.
2009a, 2009b] In case of anthurium (the same family like Philodendron) mentioned
factor modified the status of phosphorus and potassium. Very important factor influence
on the plant nutrient status is fertilization [Dufour and Guérin 2005, Kleiber et al.
2009c], availability of water [Huang 2001, Kolb and McCormick 1993], temperature
[Huang and Grunes 1992] and soil reaction [Marler 1998, Melakeberhan et al. 2000].

The main aim of the study was to evaluate the effect of increasing levels of substrate
fertilization with N, P, K and Mg on contents of macro and microelements in leaves of
lacy tree philodendron (Philodendron bipinnatifidum Schott et Endl.) and to establish
guide values for the growing of this species in peat moss substrate. In an earlier study
by these authors [Komosa et al. 2011] increasing levels of plant nutrition were found to
influence on growth of lacy tree philodendron.

MATERIALS AND METHODS

The experiments were conducted in the years 2007-2008 in an unheated greenhouse
of the Marcelin Experimental Station, the Poznan University of Life Sciences. The
effect of increasing levels of substrate fertilization with N, P, K and Mg on nutrient
status for macro and microelements was investigated in lacy tree philodendron (Philo-
dendron bipinnatifidum Schott et Endl., syn. P. selloum) grown in a peat moss substrate.

Plants were grown in peat moss substrate deacidified to pH 6.0. Increasing levels of
macroelements in the substrate (denoted as L-1, L-2, L-3, L-4, L-5) were analyzed at the
maintenance of a constant quantitative ratio of N : P : K: Mg=1.0:0.75: 1.25 : 0.75.
Contents of nutrients in the analyzed fertilization levels were as follows (in mg-dm™):
L-1: N 100, P 75, K 125, Mg 75; L-2: N 150, P 112, K 187 Mg 112; L-3: N 200, P 150,
K 250, Mg 150; L-4: N 250, P 187, K 312, Mg 187 and L-5: N 300, P 225, K 375,
Mg 225. At all the fertilization levels standard contents of microelements were provided
in the peat moss substrate amounting to (in mg-dm>): Fe 75.0, Mn 25.0, Zn 20.0,
Cu 10.0, B 1.5 and Mo 2.0. The adopted levels were maintained in the vegetation period
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based on chemical analyses of the substrate. The methodology of the study was pre-
sented in detail in part I of this paper [Komosa et al. 2011].

The pot experiment was performed in 10 replications. One pot with 1 plant consti-
tuted one replication. Plants were planted on 27.04.2007 to plastic containers filled with
5 dm® peat moss substrate with the assumed fertility level (L-1 — L-5). The experiment
lasted from 27.04.2007 to 29.09.2008.

The index plant part, it was the third leaf counting from the youngest leaf, were col-
lected for chemical analyses. Samples were taken on the following dates: 25.07, 30.08,
08.10 (2007) and 29.07, 28.08, 29.09 (2008). A representative sample, comprising
10 leaves of a given combination (1 from each plant), was collected at each date. Col-
lected leaves were first analyzed in terms of their biometric parameters, next dried at
45-50°C and then ground. For assays of total nitrogen, phosphorus, potassium, calcium
and magnesium the plant material was mineralized in concentrated sulfuric acid [ITUNG
1972]. After mineralization of the plant samples, chemical analyses were performed
using the following methods: N-total according to Kjeldahl in a Parnas-Wagner distilla-
tion apparatus, P — by colorimetry with ammonium molybdate, and K, Ca, Mg by
atomic absorption spectrometry (in a Carl Zeiss Jena apparatus). In the determinations
of total iron, manganese, zinc and copper the plant material was mineralized in a mix-
ture of dioxonitric and tetraoxochloric acids (3:1 v/v) [IUNG 1972]. After mineraliza-
tion Fe, Mn, Zn and Cu were determined according to ASA. Results of chemical analy-
ses of plants for their contents of macro- and microelements were analyzed statistically
using the Duncan test, with inference at the significance level a = 0.05.

RESULTS AND DISCUSSIONS

Results of chemical analyses of index parts of lacy tree philodendron concerning
contents of nitrogen, phosphorus, potassium, calcium and magnesium are presented in
tables 1-3.

Nitrogen. Substrate fertilization levels were found to have a significant effect on ni-
trogen content in leaves of lacy tree philodendron (tab. 1). It was significantly smallest —
in case of both years of the study — in combination L-1 (2.29 and 2.33% N in d.m., re-
spectively), while it was significantly highest in substrates intensively fertilized with
macroelements, i.e. L-3 — L-5, which was statistically significant for means from the
years of the study.

Both in the first and the second year of the study the content of nitrogen in the index
parts of plants showed a downward trend with the passing vegetation period. Mean
nitrogen content in leaves in case of younger plants (2007), as well as older ones (2008)
was similar (2.91 and 2.98% N in d.m., respectively). The content of nitrogen, recorded
in this study, fell within the range of 2.0-3.0% N in d.m., recommended for Philoden-
dron oxycardium [Poole et al. 1976]. McConnel et al. [2007] reported the following
ranges of nitrogen content in leaves of plants from genus Philodendron: low
(< 2.5% N), medium (2.6-4.5% N) and high content (> 4.5% N in d.m.). In this study
the content of nitrogen fell within the range of mean contents reported by McConnel et
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al. [2007]. Similar ranges of nitrogen contents in leaves (2.5-4.0% N in d.m.) were
given by Uchida [2000] in case of Philodendron hastatum.

Phosphorus. A significant effect of substrate fertilization level — for the mean of the
years of the study — was found on the nutrient status of plants in case of phosphorus
(tab. 1). The lowest phosphorus content was recorded in leaves of plants grown in sub-
strates containing nutrients at levels L-1 to L-3 (0.38-0.39% P), while it was highest for
L-4 and L-5 (0.44 and 0.49% P in d.m., respectively). Significant differences in phos-
phorus contents were observed during the vegetation period. Similarly as in case of
nitrogen, no significant differences were recorded in terms of phosphorus content in
leaves of younger (2007) and older plants (2008). Contents of this nutrient being mark-
edly smaller than those found in this study (0.15-0.25% P) were reported in leaves of
plants from genus Philodendron by Poole et al. (1976). In turn, phosphorus contents
shown in this study were similar to those given by Uchida [2000], and McConnell et al.
[2007].

Potassium. Similarly as in case of nitrogen and phosphorus, the level of substrate
fertilization significantly modified nutrient status of plants in case of potassium (tab. 2).
The lowest potassium content in leaves was recorded in plants growing at the lowest
levels of macroelements: L-1 (on average 2.68% K), while the highest — in combina-
tions L-4 and L-5 (3.93 and 4.06% K in d.m., respectively). The age of plants signifi-
cantly modified the nutrient status in case of potassium (3.30% in 2007 and 3.83% K in
d.m. in 2008). A downward trend, confirmed in the two years of the study, was found
for the content of potassium in leaves with the passing vegetation period. The contents
of potassium shown in this study for combination L-1 were smaller than those reported
by Poole et al. [1976], although they fell within the recommended range, just as it was
the case for the other analyzed levels. McConnell et al. [2007] defined the ranges of
nutrition with this nutrient at: < 2.0% K (low content), 2.0-3.5% K (medium) and
> 3.5% K in d.m. (high content). Contents of potassium recorded in this study ranged
from 2.50 to 4.50% K in d.m., which had also been reported by Uchida [2000].

Calcium. No significant effect of the analyzed levels of substrate fertility on cal-
cium content in leaves of philodendron was found here (tab. 2). It was similar in all the
combinations, ranging from 1.76% Ca (L-5) to 1.98% Ca in d.m. leaves (L-1). The
content of this nutrient in leaves was found to increase significantly with the age of
plants. Calcium contents in leaves recorded in this study were markedly higher than
those reported by Poole et al. [1976], falling within a range of medium values of
1.0-2.5% Ca in d.m. presented by McConnell et al. [2007]. Similar contents of calcium
in philodendron leaves were also found by Uchida [2000].

Magnesium. Similarly as in case of calcium, substrate fertilization level did not
have a significant effect on the content of magnesium in leaves of lacy tree philoden-
dron (tab. 3). Contents of this nutrient ranged from 0.33% Mg (in case of L-5) to 0.38%
Mg in d.m. (for L-1 — L-3). Magnesium content in leaves — for means from the analyzed
combinations — did not change significantly in the course of vegetation. Young and
older plants had similar contents of this nutrient (on average 0.35-0.38% Mg in d.m.).
In this study the contents of this nutrient were similar to those reported by Uchida
[2000] and Poole et al. [1976]. They also fell within the range of medium contents
(0.25-0.50% Mg in d.m.) recommended by McConnell et al. [2007].

Hortorum Cultus 10(3) 2011
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Iron. Fertilization level in the peat moss substrate significantly influenced the con-
tent of iron in leaves of philodendron (tab. 4). It was lowest in combinations L-1 and
L-2 (42.7 and 453 mgkg', respectively), while it was highest in case of L-5
(67.7 mg-kg™ d.m. leaves). For a mean from the analyzed combinations the content of
iron did not change significantly in the years of the study and it was stable during the
vegetation period. Similar ranges of iron content (50-200 mg'kg"' d.m.) in leaves of
Philodendron hastatum were reported by Uchida [2000]. A similar range of mean con-
tents of this nutrient, amounting to 60-200 mg-kg”', was also recommended by McCon-
nell et al. [2007].

Manganese. Similarly as in case of iron, substrate fertilization level significantly
modified the content of manganese in leaves of lacy tree philodendron (tab. 4). Signifi-
cantly the lowest content was found in leaves in combinations L-1 and L-2 (40.8 and
45.4 mg-kg™, respectively), while it was highest in L-4 and L-5 (63.8 and 68.3 mg-kg” d.m.,
respectively). Contents of manganese in leaves in the two years of the study were simi-
lar (56.4-54.1 mg-kg™). No significant changes were observed in manganese contents in
the index parts of lacy tree philodendron in the course of the vegetation period. Contents
of manganese in leaves fell within the ranges of contents reported by Uchida [2000] and
McConnell et al. [2007].

Zinc. The content of this nutrient, similarly as those of the other metallic microele-
ments: iron, manganese and copper, was dependent on the level of substrate fertilization
(tab. 5). The lowest zinc content was recorded in leaves of plants grown at L-1 and L-2
(40.7 and 42.4 mg'kg', respectively), while it was highest in combination L-5: 58.7
mg-kg” d.m. Zinc content in leaves was similar throughout the entire vegetation period.
The contents of zinc recorded in leaves in this study fell within the medium range for
plants from genus Philodendron (25-100 mg-kg") given by McConnell et al. [2007].

Copper. Increasing contents of macroelements in the substrate had a significant ef-
fect on the content of copper in leaves of lacy tree philodendron (tab. 5). Similarly as in
case of the other microelements, the lowest content was found in leaves of plants grown
in combinations L-1 and L-2 (24.9 and 26.3 mg-kg™, respectively), while it was highest
for L-5 (34.4 mg'kg' d.m.). No significant changes were found in copper content in
leaves in the vegetation period. Also the year of the study had no significant effect on
the nutrient status of plants in case of copper. Copper contents recorded in this study in
philodendron leaves fell within the medium range of its content (10-100 mg-kg™) re-
ported by McConnell et al. [2007].

Results of analyses concerning the effect of peat substrate fertilization on the yield
of fresh and dry mass of plants, length and width of leaf blades, number of leaves, num-
ber and weight of cuttings as well as the intensity of green colour of leaves, presented in
part I of this study [Komosa et al. 2011], were optimal at L-4 level. Contents of macro
and microelements in the index part (the 3rd leaf counting from the youngest leaf) in
lacy tree philodendron, corresponding to this level in the two years study was
(in % in d.m.): N 2.99-3.55, P 0.33-0.58, K 2.99-4.72, Ca 1.44-2.08, Mg 0.33-0.39;
(in mg'kg” d.m.): Fe 50.2-59.3, Mn 60.1-68.2, Zn 49.4-57.4 and Cu 28.5-32.4. Main-
taining this levels in the index plant parts allows to obtain the satisfactory growth of
lacy tree philodendron (Philodendron bipinnatifidum Schott et Endl.).
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SUMMARY

Among the several factors influencing the yield of plants, both in the quantitative
and qualitative aspects, there is also the adaptation of nutrition to species-specific re-
quirements. This may be provided by the determination of guide values of nutrients, at
which yield of plants is optimal. Guide values are a valuable diagnostic tool in con-
trolled nutrition of plants. Their determination is particularly significant for species of
an increasing economic importance in commercial growing, the group which includes
lacy tree philodendron (Philodendron bipinnatifidum Schott et Endl.), used more com-
monly by florists for floral green. The aim of the conducted investigations on the opti-
mization of nutrition in this species was to determine the effect of different levels of
peat moss substrate fertilization with N, P, K and Mg on the content of nutrients in
leaves, in order to establish their guide values for the cultivation of lacy tree philoden-
dron in peat moss substrate. The third leaf, counting from the youngest leaf growing on
a plant, constituted the index part, recording changes in the applied fertilization levels.

The conducted analyses showed a significant effect of substrate fertilization levels
on contents of nitrogen, phosphorus, potassium, iron, manganese, zinc and copper in
leaves. The date of sample collection in the vegetation period had a significant effect on
the contents of nitrogen, phosphorus and potassium, while age of plants influenced
calcium content in leaves of lacy tree philodendron. The most advantageous biometric
parameters of plants (mass of leaves, width, length and colour intensity of leaf blades,
length of petioles) were recorded on the L-4 level of nutrient contents in substrate (I part
of this study — Komosa et al. 2011). Contents of macro and microelements in the index
part (3-rd leaf) of lacy tree philodendron corresponding with this level were the follow-
ing (in % in d.m.): N 2.99-3.55, P 0.33-0.58, K 2.99—4.72, Ca 1.44-2.08, Mg 0.33-0.39
and (in mg-kg™ d.m.): Fe 50.2-59.3, Mn 60.1-68.2, Zn 49.4-57.4 and Cu 28.5-32.4.
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ODZYWIANIE FILODENDRONA PODWOJNIE PIERZASTEGO
(Philodendrorg bipinnatift:dum Schott et Endl.). CZ. I1. ZAWARTOSC
SKEADNIKOW W LISCIACH

Streszczenie. Glownym celem przeprowadzonych w latach 2007-2008 badan byta ocena
wplywu wzrastajacych pozioméw zywienia N, P, K i Mg na zawarto$¢ sktadnikow po-
karmowych w lisciach filodendrona podwdjnie pierzastego (Philodendron bipinnatifidum
Schott et Endl.). Badano 5 pozioméw zawartosci makroelementéw w podlozu, przy za-
chowaniu statej relacji ilosciowej miedzy N : P: K: Mg=1,0:0,75: 1,25 : 0,75. Pozio-
my sktadnikéw pokarmowych w podiozu byly nastepujace (w mg-dm™): L-1: N 100,
P 75, K 125, Mg 75; L-2: N 150, P 112, K 187 Mg 112; L-3: N 200, P 150, K 250,
Mg 150; L-4: N 250, P 187, K 312, Mg 187; L-5: N 300, P 225, K 375, Mg 225 przy sta-
lej zawartosci mikroelementow (w mg~dm’3) Fe 75,0, Mn 25,0, Zn 20,0, Cu 10,0, B 1,5,
Mo 2,0. Jako czg§¢ wskaznikowa do oceny stanu odzywienia roslin przyjeto trzeci w petni
wyrosnigty 1i§¢, liczac od najmlodszego na danej roslinie. Wykazano istotny wpltyw po-
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ziomu nawozenia podtoza na zawarto$¢ N, P, K, Fe, Mn, Zn i Cu w lisciach. Stwierdzono
réwniez wplyw terminu pobierania prob w okresie wegetacji na zawarto$¢ N, P 1 K w li-
$ciach. Wykazano, ze wiek ro$lin miat istotny wptyw na zawarto$¢ Ca w lisciach filoden-
drona podwdjnie pierzastego. Najkorzystniejsze parametry biometryczne roslin (plon czg-
$ci nadziemnej roslin, dtugos¢ lisci, szerokos¢ blaszki lisciowej i intensywno$¢ jej zabar-
wienia, dtugos$¢ ogonka lisciowego) uzyskano w kombinacji L-4 (I czg$¢ pracy — Komosa
et al. 2011). Zawartosci sktadnikéw pokarmowych w czgéci wskaznikowej filodendrona
podwdjnie pierzastego (3. 1is¢ od najmtodszego) odpowiadajace tej kombinacji, w dwoch
latach badan, wynosity (w % w s.m.): N 2.99-3.55, P 0.33-0.58, K 2.99-4.72, Ca
1.44-2.08, Mg 0.33-0.39; (w mg-kg" s.m.): Fe 50.2-59.3, Mn 60.1-68.2, Zn 49.4-57.4,
Cu 28.5-32.4.

Stowa kluczowe: odzywianie ro$lin, analiza roslin, filodendron

Accepted for print — Zaakceptowano do druku: 18.05.2011

Hortorum Cultus 10(3) 2011




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


