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ABSTRACT

In conditions of Ulcinjsko polje, during the period 1987-1991, growth intensity of
one-year old olive shoots and fruit growth in Picholine variety were investigated.
Related to that, the dynamics of mineral nutrition (N, P, K, Ca and Mg) was followed in
leaves and fruits in the period from middle of July to the middle of October. Results
showed that nutrient status during vegetation period was within optimal values for olive.
Decreasing dynamics during vegetative period was in N (from 2.22% to 1.67%). Slight
increasing dynamic was showed in K (1.15% to 1.32%), Ca (0.91% to 1.22%) and Mg
(0.17% to 0.21%), while P had a relatively stable content in olive leaves (0.19%).

Nutrient status in the fruit showed different tendencies. Decreasing dynamics
showed N (0.81 to 0.59%), Ca (260 to 229 ppm) and Mg (228 to 191 ppm). Slight
increment showed P (0.13 do 015%) and K (1.44 do 1.51 %).

Key words: olive, Picholine, mineral nutrition, leaf, fruit, shoot growth

SAZETAK

U uvjetima Ulcinjskog polja u razdoblju od 1987. do 1991. istrazivani su intezotet
rasta jednogodisnjih izdanaka masline I rast ploda sorte Picholine. U vezi s time pra¢ena
je dinamika (N,P,K,Ca I Mg) u lis¢u I plodovima u razdoblju od sredine srpnja do
sredine listopada. Rezultati su pokazali da je stanje hraniva u vrijeme vegetacije bilo u
rasponu optimalnih vrijednosti za maslinu. Dinamika opadanja u razdoblju vegetacije
bila je za N (od 2,22% do 1,33%). Dinamika neznatnog povecanja pokazala se u K
(1,15% do 1,32%), Ca (0,91% do 1,33%) 1 Mg (0,17% do 0,21%) dok je P imao
relativno stabilan sadrzaj u lis¢u masline (0,19%). Stanje hraniva u plodu pokazalo je
razliite tendencije. Dinamiku opadanja pokazali su N (0,82 do 0,59%), Ca (260 do 229
ppm) I Mg (228 do 191 ppm). Lagano povecanje pokazali su P (0,13 do 0,15%) i K
(1,44 do 1,51%).

Kljucne rijeci: maslina, Picholine, mineralno hranivo, list, plod, rast izdanaka
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INTRODUCTION

Although the olive is able to grow on very poor soil conditions with
relatively low content of nutrients, for regular and high production olive has
demands for basic nutrients as well as other fruit species.

The most important biological processes in olive happen during the period
characterised by lack of water. Water and nutrients supply highly influence all
physiological processes and vegetative growth in current year, also climatic
conditions and feed of plants, which is one of the fundamental conditions for the
next year flowering and productivity.

Picholine, a variety with regular and high production (Lazovi¢, 2000), was
used as a model for investigation of physiological parameters: shoot and fruit
growth, and dynamics of concentration in leaf and fruit of the most important
minerals presented in this paper. The aim of this study was to learn about the
supply and dynamics of mineral elements in olive during the vegetative period
in conditions of southern part of Montenegro coastal area. Having in mind that
this kind of research on olive nutritive physiology is the first in our ecological
conditions, we present the data with the purpose of supporting further work to
this very important part of olive growing and agriculture in general.

MATERIAL AND METHODS

Investigation into mineral elements concentration dynamics in leaf and
fruits of the olive variety Picholine during a five years period (1987-1991), from
July to October, in experimental plot in Ulcinjsko polje was done. The orchard
was planted in the period 1980-82 with density 7x5m. Uniform trees were
chosen for research. The experiment was organized in a block system with 5
repetition where one three was repetition. From each three the sample of 100
leaves and 15 fruits was taken every 15 days for mineral nutrients status
analyses. In the laboratory the volume of the fruit sample was measured and
dynamics of fruit growth determined (Miljkovic, 1984).

From the samples 1g of plant material was used for analyses on the
concentration of main mineral elements, N, P, K, Ca and Mg. Nitrogen was
determined by the method of Kjeldahl. For other elements the material was
prepared in the oven at 600°C for 12h then dissolved in 0.1N HCI. Total P was
determined colorimetrically while K, Ca and Mg on AAS (Pye Unicam) (Saric
et al. 1986)
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The data obtained were statistically processed by analysis of variance.
Separation of means was carried out using LSD test range 0.05%
(Hadzivukovic, 1991).

REZULTS AND DISCUSSION

Shoots and fruit growth

Climate, vegetative growth and olive productivity are closely related.
Morettini (1950) observed that shoot growth ritmus had maximum in June and
July and could be prolonged until August, when it reduced because of the fruit
growth, while Bignami (1994) noted that fruit increment drastically reduced
after fruit set. Such tendency in shoot and fruit growth was expressed in our
investigations on Picholine variety (graph.1). The highest shoot growth was
recorded until July, when the fruits were still small, and almost stagnated in
later period observed. However, the length of shoots at the end of the period
observed was on average 14.63 cm and in accordance with findings of Bignami
et al. (1994) for some Italian varieties. Miljkovic (2006) presented for Picholine
in conditions of Istria very intensive shoot growth of about 25 c¢cm for the period
observed. We suppose that different climate and somewhat later vegetation as
well as water supply influenced such intensive shoot growth in the period of the
highest temperatures. In our investigation about 75% of shoot growth performed
until middle of June or about 93% until middle of July, until beginning of
measuring or in the first phase of measuring (Lazovic, 2003).

Porast mladara i ploda u sorte Picholine (1987-1991)
/ Shoot and fruit growth in Picholine variety
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Graph.1. Shoot and fruit growth of Picholine variety in conditions of Ulcinjsko
polje (1987-91)
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Fruit growth, measured from the beginning of July, was intensive during
whole the observing period, 42.8 ccm. (graph. 1). Miljkovic (2006) recorded for
Picholine the volume of 1.8 ccm in the middle of November as a maximum of
fruit growth. The influence of climate on late flowering and the beginning of
measuring period in the middle of August was also observed. In conditions of
Ulcinjsko polje Picholine variety at the end of the period observed, the middle
of October, was harvested for conservation as green.

Mineral element dynamics in leaves

On the basis of four years results the ash content in olive leaves (graph.2),
measured in monthly intervals had a slight increment. We presume that even in
further period, because of leaf aging to the end of active vegetation period, the
ash content would have the same trend.

Sadrzaj pepela u listu i plodu masline /
Ash content in olive leaf and fruit
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Graph. 2. Ash content in leaf and fruit of Picholine variety

In table 1 and on graphs 3 and 4 average concentration of mineral elements
in leaf of Picholine variety is presented.

Table 1. Dynamics of N, P, K, Ca and Mg concentration in leaf of Picholine variety
Tablica 1. Dinamika N,P,K,Ca I Mg u li§¢u sorte Picholine

Koncentr. Vrijeme pracenja / Period of observation LSD

Concentr. | 16.6. 3.7. 17.7. | 1.8. | 18.8. | 3.9. 17.9. | 1.10. | 15.10. | 0,05%
N (%) 2,22% 1,93° 1,97° | 1,83% | 1,83% | 1,81 | 1,83* | 1,83" 1,67° 0,217
P (%) 0,19" 021" | 020" | 0,18™ | 0,18™ | 0,17° | 0,18" | 0,17° | 0,19* | 0,025
K (%) 1,15¢ 1,54° 1,42° | 1,39 | 145® | 1,34™ | 136" | 1,28 | 1,32% | 0,246
Ca (%) 0,91¢ 1,03 | 1,000 | 1,06™ | 1,11™ | 1,13" | 1,15® | 1,13* | 1.22* | 0,124
Mg (%) 0,17° 0,17° | 0,18* | 0,19° | 0,19 | 0,19® 0,18° 0,19° 0,21* | 0,016
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Predominant element in leaf was N followed by K and Ca. Decreasing
dynamics in N concentration during vegetation was noted. The highest
concentration was at the beginning of the measuring period, 2.22%, decreasing
to the end of the period observed, 1.67%.

Concentration of nitrogen in leaf in ecological conditions of Ulcinjsko polje
is above the concentration that Picholine variety had in conditions of Istria
(Miljkovic, 2006) where, contrary to our results and observations of Ulger et al.
(2004), the concentration increased toward the end of the period observed, from
1.49 to 1.80%. In the same conditions of Istria Leccino variety had nitrogen
concentration from 2 to 2.4%, and in Ulcinjsko polje other varieties had much
lower concentrations (Lazovic, 2001) measured in August but above the
satisfactory limit of 1.5% given by Escobar et al. (1999), while Zutica in Bar
had about 2% N in leaf (Lazovic, 2001). High concentrations were also
recorded in different Italian olive varieties, from 1.88 do 2.25% N (Tittarelli i
sar., 2006), as well as in Greek varieties and in olive orchards measured at the
beginning of March, from 1.90 do 2.10% (Vemmos i sar., 2006).

Potassium concentration increased at the beginning of the measuring period
by 0.4%, slightly decreased during further period of vegetation reaching 1.32%
at the end of measuring which was above the concentration for this variety in
conditions of Istria (Miljkovic, 2006), as well as in various varieties in
Ulcinjsko polje (Lazovic, 2001), and much above the data given for different
Italian and Greek olive varieties and orchards (Tittarelli et al., 2006; Dimasi et
al., 1997; Vemmos et al., 2006). Similar decreasing tendency of K in leaf was
recorded by Escobar et al. (1999) but with concentrations lower than of the
satisfactory limit in ‘on’ and ‘off” years.

Dinamika sadrZaja azota, kalijuma i kalcijuma u listu sorte Picholine /
Dynamics of N, K and Ca concentration in leaf of Picholine variety
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Graph. 3. Dynamics of N, K and Ca concentration in leaf of Picholine variety
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Permanent slight increment from the beginning to the end of measuring was
noted in Ca concentration, 0.91 to 1.22 %, which is in accordance with literature
data on permanent increment of this element (Miljkovic, 2006, Escobar et al.,
1999). Concentration of Ca in our experiment was lower than the observations
for different Italian and Greek olive varieties (Tittarelli et al., 2006; Dimasi et
al., 1997; Vemmos et al., 2006), which can be a result of soil properties.

Concentration of P in leaf was the highest at the beginning of July, 0.21%
while the lowest at the beginning of August, 0.17%, and stagnated until mid
October, similar to the observation of Miljkovic (2006), when it reached the
concentration of 0.19% as well as at the beginning of the measuring period.
These results are in accordance with literature data where concentration of P
was above the satisfactory limit of 0.1% (Escobar et al. 1999, Lazovic, 2001),
and above observations for Italian and Greek olive varieties (Tittarelli et al.,
2006; Vemmos et al., 2006).

Regarding the concentration of Mg, this element had intensive increment in
leaf during June and July followed by stagnation and decrease to mid
September, and then increase to the end of measuring reaching 0.21%. It can be
noted that concentration of Mg was pretty much above data given by Escobar et
al. (1999) and satisfactory limit of 0.1%, especially in comparison with
concentration in ‘on’ year when it was under the satisfactory limit, suggesting
the highest needs of olive for Mg in productive years. Such need was not
noticed in our investigations and our conditions in different varieties, even the
Mg content in leaf of most productive variety Zutica was above 0.3% measured
in August (Lazovic, 2001). Moreover, we noticed the difference from the results
obtained in conditions of Istria (Miljkovic, 2006) where Mg concentration in

Dinamika sadrZaja fosfora i magnezijuma u listu sorte Picholine/
Dynamics of P and Mg concentration in leaf of Picholine variety
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Graph. 4. Dynamics of P and Mg concentration in Leaf of Picholine variety.
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leaves decreased during the period of vegetation almost to the satisfactory
limit. Concentration of Mg in Picholine leaf was a little higher than data given
for Italian varieties (Tittarelli et al., 2006), and lower than data on the content of
this element in Greek varieties and orchards recorded at the beginning of March
(Vemmos i sar. 2006).

Statistically significant differences were recorded in dynamics of all
investigated elements (table 1).

Generally speaking, the total results on concentration of individual mineral
elements in olive leaf in conditions of Ulcinjsko polje showed good supply of
minerals, supposing good base for shoot and fruit growth. This also suggests the
conclusion that mineral nutrition could not be a reason for relatively weak shoot
growth (graph. 1), and also prove the importance of precipitation in condition of
this climate or needs for irrigation that should be investigated (Lazovic, 2003).

DYNAMICS OF MINERAL ELEMENTS CONCENTRATION IN FRUIT

The ash content (graph. 2) in fruit of Picholine variety was contrary to the
dynamics in leaf, or it had permanent decreasing tendency during measuring
period, from 2.77 to 2.53%. Compared to leaf, the ash content in fruit was lower
by about 33% at the beginning up to 56% at the end of measuring period.

Regarding the mineral elements presented in table 2 and on graph no 5, the
highest concentration in fruit was of K, followed by N and P.

Table 2. Dynamics of N, P, K, Ca and Mg concentration in fruit of Picholine

variety

Sadrzaj Vrijeme pracenja /period of observation LSD

Content | 3.7. [17.7. ] 1.8. | 18.8. | 3.9. [ 17.9. | 1.10. [ 15.10. | 0,05%
N % 0,81° [ 0,77° | 0,75 | 0,75 [0,69™ | 0,67 | 0,62°° | 0,59° | 0,143
P % 0,14* | 0,14* | 0,15° | 0,14 [ 0,14* | 0,15 | 0,13* | 0,15* | 0,018
K % 1,51 | 141° | 149" | 143" [ 144 | 128 | 145" | 144* | 0,125
Ca ppm 260° | 254 [ 2497 258%™ | 231° | 250" | 235¢ | 2297 | 2430
Mg ppm 160° | 228" | 205° 212° 205" | 209" | 213" | 191™ | 45,23

The potassium concentration, except the minimum noted by mid September
that significantly differed, was in slight decrease during the period of
observation, from 1.51 to 1.44%, and the content was double much as recorded
by Ulgera et al. (2004) for concentration of K in fruit of Memecik variety.
However is consider that there is a positive correlation in composition of
mineral elements in olive leaf and fruit (Jordao et al., 1989), the K content in
fruit comparing to that in leaf was almost the same to the middle of August and
then increased on account of the leaf concentration.
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Dinamika sadrzaja duSika, fosfora i kalija u plodu sorte Picholine/
Dynamics of N, P and K concentration in fruit of Picholine variety
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Graph. 5. N, P and K content in fruit of Picholine variety

Nitrogen concentration, similar to the tendency in leaf, decreased, slow at
the beginning of September and later more intensively, and with 0.81 to 0.59%
was much lower compared to the leaf content but on the level of observation of
Ulgera et al. (2004).

Concentration of P was relatively low with maximum of 0.15% at the
beginning of August, while the minimum, 0.13%, was recorded at the beginning
of October. Phosphorus concentration in fruit is somewhat lower than in leaf but
in accordance with that observed by Ulgera et al. (2004).

The highest concentration of Ca was at the beginning of measuring (graph.
6), then decreased to the minimum concentration recorded at the beginning of
September and at the end of measuring period.

Mg concentration was the lowest at the beginning of July (160 ppm), then
increased to more than 200 ppm and with small oscillations stayed constant to
the end of measuring, when new minimum of 191 ppm was showed.

Concentration of Ca and Mg was significantly lower than the concentration
in leaf and also lower than the data given by Ulgera et al. (2004) that show the
same content in fruit and leaf in the same period, but in accordance with the
results for different olive varieties in conditions of Ulcinjsko polje (Lazovic,
2001).

Statistically significant differences were not observed in dynamics of P
concentration, while in Mg significant difference was obtained in concentration
at the beginning of measuring. Similar differences were recorded in dynamics of
Ca and N concentration, especially in fruit ripening period.
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Graph. 6. Ca and Mg content in fruit of Picholine variety

Concentration of some mineral elements in fruit is also important, because
the fruit is used for consumption, and from that aspect the knowledge on
nutritive quality of some olive varieties is important (Nosti Vega et al., 1984).
Moreover, the fruit is exported from the orchard and consequently a specific
quantity of nutrient from soil is also exported, and depending on their
concentration in fruit the amount of nutrients that should be returned to the soil
is planned (Poli, 1986).

CONCLUSIONS

On the basis of the results presented in this paper it can be concluded that:

- The biggest shoot growth in Picholine variety in ecological conditions of
Ulcinjsko polje was performed to the mid of July while the fruits ware still
small, latter growth was rather stagnate. Fruit growth was intensive during the
whole period of measuring with the average volume of 42.8 ccm.

- Results on concentration of mineral elements in leaf prove the good supply of
nutrients, supposing good base for the shoot and fruit growth. The most
present mineral in leaf was N (2.21% to 1.67%), then K (1.14% to 1.32%) and
Ca (0.91% to 1.22%).

- In fruit of Picholine variety the most concentrated element was K (1.51 to
1.44%), followed by N (0.81 to 0.59%) and P (0.13 to 0.15%), while the
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concentrations of Ca and Mg were from 260 to 229 ppm and from 160 to 191
ppm respectively.

Based on the mineral elements content in leaf and fruit and their export with
the yield, the quantity of nutrients that should be returned to the plants and soil
for assuring the normal growth and production is calculated. These analyses
show to be the most secure indicator of the plant supply and needs for nutrients
and should be regularly performed in olive orchards in Montenergo.

REFERENCES

BIGNAMI C., NATALI S., MENNA C., PERUZZI G. (1994): Growth ans
phenology of some cultivars in Central Italy, Acta Horticulturae, No.356,
106-109.

DIMASSI K., THERIOS 1., PASSALIS A. (1997): Genotypic effect on leaf
mineral levels of 17 olive cultivars grown in Greece, Proceedings of 3™
International Symp. On Olive Growing, Greece, No.24, 139.

FERNANDEZ — ESCOBAR R., MORENO R., GARCIA — CREUS M. (1999):
Seasonal changes of mineral nutrients in olive leaves during the alternate —
bearing cycle, Scientia Horticulturae, 82: 25-45.

HADZIVUKOVIC S. (1993): Statisticki metodi, Poljoprivredni fakultet Novi
Sad. Jordao P.V., Leitao F. (1989): The olive mineral composition and some
parameters of quality in fifty olive cultivars grown in Portugal, Olea, No.20.
Internat. Symposium on Olive Growing.

LAZOVIC BILJANA (2000): Rodnost ispitivanih sorti masline (Olea europaca
L.), Jugoslovensko voéarstvo, Vol. 34. br. 131-132, 167-175.

LAZOVIC BILJANA (2001): Fiziolodke karakteristike ispitivanih sorti masline
(Olea europaeca L.), Poljoprivreda i Sumarstvo, Vol. 47 (3-4): 27-35,
Podgorica.

LAZOVIC BILJANA (2003): Uticaj temperature i padavina na porast mladara i
ploda masline, Poljoprivreda i Sumarstvo, Vol 49. (3-4): 73-83.

MILJKOVIC IVO (1984): Fiziologija masline, Program rada na maslini u
sklopu esper.- demonstrac. Projekta za unapredenje maslina i maslinova ulja
u Jugoslaviji, plan ogleda.

MILJKOVIC IVO (2006): Istrazivanje dinamike rasta ploda, mladice i biogenih
elemenata u liS¢u maslina u ekologijskim uvjetima Istre, Pomologia
Croatica, Vol. 12, br.1: 75-86.

68



B. Lazovi¢ et al.: Dynamic of biogene elements concentration in leaf and fruit of
picholine olive variety in conditions of Ulcinjsko polje

MORETTINI A. (1950): Olivicoltura, Roma.

NOSTI VEGA M., R. DE CASTRO RAMOS, VASQUEZ-LADRON (1984):
Composision y valor nutritivo de alqunas variedades espanolas de aceitunas

de mesa, VI. Cambios debidos a los procesos de elaboracion, Vol. 35, fasc.
1, 11-14, Sevilla.

POLI M. (1986): L’ alternanza della produzione dell’ olivo. Olivae. No.10.

TITTARELLI F., LACERTOSA G., NERI U. (2006): Olive tree nutritional
status in central Italy, Olivebioteq, Mazara del Vallo (Italy), Vol.II: 181-
184.

ULGER S., SONMEZ S., KARKACIER M., ERTOY N., AKDESIR O., AKSU
M. (2004): determination of endogenous hormones, sugars and mineral
nutrition levels during the induction, initiation and differentiation stage and
their effects on flower formation in olive. Plant Growth Regulation, 42: 89-
95. Kluwer Academic Publishers.

VEMMOS S., ASSIMAKOPOULOU A., KONTOPOULOS A. (2006): Initial
results from a study of soil fertility and leaf nutrient status in conventional
and organic olive orchards, Olivebioteq, Mazara del Vallo (Italy), Vol.II:
201-204.

Adresa autora — Author's address:
Lazovié¢ Biljana',

Adakali¢ Mirjana',

Miranovié Ksenija'

Biotechnical Faculty,

Centre for Subtropical Cultures,
Topolica bb, 85000 Bar, Montenegro
Miljkovi¢ Ivo

Faculty of Agriculture, Zagreb, Croatia

69



B. Lazovi¢ et al.: Dynamic of biogene elements concentration in leaf and fruit of
picholine olive variety in conditions of Ulcinjsko polje

70



	 
	Dinamika sadržaja biogenih elemenata u listu  i plodu masline sorte Picholine u uvjetima  Ulcinjskog polja 
	ABSTRACT 
	 
	SAŽETAK 
	INTRODUCTION 
	MATERIAL AND METHODS 
	 
	REZULTS AND DISCUSSION 
	DYNAMICS OF MINERAL ELEMENTS CONCENTRATION IN FRUIT 
	CONCLUSIONS  
	REFERENCES 


<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


