
Life history of Proctolaelaps bulbosus feeding
on the coconut mite Aceria guerreronis and other possible
food types occurring on coconut fruits
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Abstract Aceria guerreronis Keifer (Acari: Eriophyidae) is a major pest of coconut fruits

(Cocos nucifera L.) in many countries of the Americas, Africa, and parts of Asia. Con-

siderable attention has been given to studies of biological control agents of A. guerreronis.

Proctolaelaps bulbosus Moraes, Reis and Gondim Jr. is a predator recently discovered in

association with A. guerreronis. Nothing is known about its biology. The aim of this

study was to determine suitable food sources for P. bulbosus, among items commonly

found on coconut fruits, including A. guerreronis. Food sources evaluated included the

mites A. guerreronis, Steneotarsonemus concavuscutum Lofego and Gondim Jr., and

Tyrophagus putrescentiae (Schrank), the fungus Rhizopus aff. stolonifer (Ehrenb.) Vuill and

coconut pollen; the mite Tetranychus urticae Koch was also included in the assessments, for

being a commonly used prey for mass production and laboratory rearing of predatory mites.

Proctolaelaps bulbosus was able to develop up to adulthood when fed A. guerreronis, R. aff.

stolonifer and T. putrescentiae. It had the highest population growth rates when feeding on

the former (Ro = 17.5; rm = 0.392). These results indicate that A. guerreronis is the most

suitable food for P. bulbosus among the possible food sources found on coconut fruits and

that P. bulbosus can survive in the absence of eriophyid using R. aff. stolonifer as a food

source.
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Introduction

The coconut mite, Aceria guerreronis Keifer (Acari: Eriophyidae), is a major mite pest of

coconut (Cocos nucifera L.) in many countries of the Americas, Africa and parts of Asia

(Moore and Howard 1996; Haq et al. 2002; Seguni 2002; Lawson-Balagbo et al. 2008a). It

lives underneath the perianth causing necrosis, distortion, reduced growth or even abortion

of attacked fruits (Haq et al. 2002; Nair 2002). Moore et al. (1989) reported yield losses of

up to 31.5%; however, in our own (unpublished) observations, losses are frequently much

higher, especially in crops for coconut drinking water.

Control of coconut mite is difficult because of the tall nature of the palm and because

the pest is hidden under the perianth which is not reachable by many acaricides and

many potential biological control agents (Mariau and Tchibozo 1973; Moore et al. 1989;

Ramaraju et al. 2002). However, use of suitable predatory mites as biological control

agents has a potential (Moraes and Zacarias 2002; Lawson-Balagbo et al. 2007a, b, 2008a,

b; Domingos et al. 2010). In Brazil, predatory mites most commonly found in association

with A. guerreronis are Phytoseiidae, especially Neoseiulus baraki (Athias-Henriot) and

N. paspalivorus (De Leon), and Ascidae (sensu Lindquist and Evans 1965), especially

Proctolaelaps bickleyi Bram (Moraes and Zacarias 2002; Lawson-Balagbo et al. 2007a).

The suitability of A. guerreronis as prey to those predators has been investigated under

laboratory condition (Lawson-Balagbo et al. 2007a; Domingos et al. 2009). Proctolaelaps
bulbosus Moraes, Reis & Gondim Jr. was recently described from northeast Brazil, where

it has been found in association with A. guerreronis (Lawson-Balagbo et al. 2008a; Moraes

et al. 2008). Information on the biology of P. bulbosus is not available.

This study constitutes a first step in the evaluation the potential role of P. bulbosus in

the control of A. guerreronis. Its specific objective was to assess the suitability of various

potential food sources present on coconut fruits for development, reproduction and pop-

ulation growth rates of P. bulbosus.

Materials and methods

Source and maintenance of the predator stock colony

Specimens of P. bulbosus used in this study were obtained from a colony established with

about 100 mites collected from fruits of C. nucifera in Juazeiro (9�250S, 40�300W), State of

Bahia, northeastern Brazil, about 2 months before starting the study. The stock colony was

maintained in a unit consisting of a black PVC disk placed on a filter paper disk resting on

a foam mat in a tray (13, 13 and 16 cm in diameter, respectively). The mat and the filter

paper were maintained permanently wet by daily addition of distilled water to the tray.

A mixture of all developmental stages of A. guerreronis on pieces of meristematic tissue of

coconut fruits was provided every other day as food for P. bulbosus. The stock colony was

kept at 25.0 ± 1.0�C, 75 ± 10% RH and 12 h photophase.

Experimental procedure

A group of about 50 adult female P. bulbosus was transferred from the stock colony to each

of 7 units similar to it, in which they were also fed with a mixture of the different

developmental stages of A. guerreronis. After 12 h, the females were removed, retaining in

each unit only 50 of the eggs they laid in that period.
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The units were examined every 12 h to determine the incubation period. After hatching,

each larva was transferred to an experimental unit consisting of a 2 9 2 cm piece of jack-

bean, Canavalia ensiformis L., leaf (upper side down) laying on a piece of filter paper

(2 9 2 cm) resting on a mat (2 9 2 cm) in a tray (6 9 7 cm). The margins of the bean leaf

were covered with a band of wet cotton wool to prevent mites from escaping and to provide

drinking water to them. The foam mat, the filter paper and the cotton band were maintained

permanently wet by the daily addition of distilled water to the tray.

The following food sources were tested for their suitability for P. bulbosus: all devel-

opmental stages of the mites A. guerreronis, Steneotarsonemus concavuscutum Lofego and

Gondim Jr. (Tarsonemidae) and Tyrophagus putrescentiae (Schrank) (Acaridae); eggs of

the mites T. putrescentiae and Tetranychus urticae Koch; hyphae of the saprophytic fungus

Rhizopus aff. stolonifer (Ehrenb.) Vuill; coconut pollen. Aceria guerreronis, S. concavu-
scutum, T. putrescentiae and R. aff. stolonifer are commonly found under the bracts of

coconuts, whereas coconut pollen is often found on the surface of coconut fruits. Tetr-
anychus urticae is not found on coconut; it was included in the experiment for being a

commonly used prey for mass production and laboratory rearing of predatory mites. The

origin of the food items was as follows: A. guerreronis and S. concavuscutum, from fruits

periodically collected in Itamaracá, State of Pernambuco; T. putrescentiae, from a labo-

ratory colony maintained on dog food (Pedigree adult for small breeds�); R. aff. stolonifer,

from a laboratory culture maintained on the same substrate used for T. putrescentiae, as

described by Lawson-Balagbo et al. (2007a); coconut pollen, from flowers collected

periodically on the campus of ‘‘Universidade Federal Rural de Pernambuco’’ (UFRPE);

eggs of T. urticae, from a colony maintained on jack-bean plants, from which they were

extracted using the method described by Bakker et al. (1992). The amount and form of

presentation of food in the different treatments were: approximately 100, 75 or 80 spec-

imens of all developmental stages of A. guerreronis, S. concavuscutum or T. putrescentiae,

respectively; the first 2 species were offered on pieces (about 1.0 9 1.5 cm) of infested

coconut fruits, while the latter was offered on approximately 10 mg of the substrate on

which it was produced; approximately 10 mg of the substrate of cultivation of R. aff.

stolonifer, containing approximately 2,300 sporangia of the fungus; about 10 mg of

coconut pollen, 80 eggs of T. putrescentiae or 10 mg of eggs of T. urticae, each on a glass

coverslip (18 9 18 mm). All food items were replenished daily.

Each experimental unit was examined every 12 h to determine the duration of each

immature stage. Soon after emergence, each adult female was mated with a male taken at

random from the stock colony. Thereafter, each unit was examined every 24 h to determine

the oviposition. Dead males were replaced by new males until the death of the female. All

immatures obtained were reared up to adulthood to determine the offspring sex ratio. The

experimental units were kept at 25.0 ± 1.0�C, 75 ± 10% RH and 12 h photophase.

Data analysis

Data were analyzed as a completely randomized design, considering each mite as a

replicate. The developmental time of each immature stage and in total (egg—adult) were

compared among food sources by analysis of variance and subsequent pairwise Tukey’s

test (P = 0.05), considering only the treatments in which the predator was able to complete

the life cycle. When food was either A. guerreronis or R. aff. stolonifer, periods of pre-

oviposition, oviposition, post-oviposition, female longevity and total daily oviposition rate

per female were subjected to T tests (P = 0.05). Sex-ratios were compared by chi-square

test. Population growth parameters (Ro, rm) were estimated using the program developed
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by Maia et al. (2000), which use the Jackknife method to estimate the confidence intervals

of treatment means and allows comparisons between pairs of treatments using T tests.

All analyzes were performed using SAS Institute (1999–2001).

Results

Proctolaelaps bulbosus developed from egg to adult only when fed A. guerreronis,

T. putrescentiae (eggs and all stages) or R. aff. stolonifer; all predators died in the larval

stage when offered other food sources. Thus, the subsequently reported comparisons refer

only to these food sources.

Duration of the larval stage was shorter (F3,199 = 12.87, P = 0.0001) on A. guerreronis
and R. aff. stolonifer than on T. putrescentiae (Table 1). Significant differences were not

observed for other developmental stages between food sources (P [ 0.05). The duration of

the combined immature stages was shorter (F3,199 = 6.95, P = 0.0010) when the predator

was fed A. guerreronis and longer when it was fed T. putrescentiae. The survivorship of

the combined immature stages was lower on a combination of all stages of T. putrescentiae
and higher on A. guerreronis and R. aff. stolonifer (F3,199 = 10.65, P = 0.0002).

When fed eggs or all stages of T. putrescentiae, all adult females of P. bulbosus died

within 48 h after emergence; predator females survived longer and oviposited only when

fed A. guerreronis or R. aff. stolonifer. No significant differences (P [ 0.05) were

observed between the periods of pre-oviposition of predators on those food sources, but

periods of oviposition (F1,59 = 5.34, P = 0.0032), post-oviposition (F1,59 = 100.72,

P \ 0.0001) and female longevity (F1,59 = 71.10, P \ 0.0001) were significantly longer

and fecundity (F1,59 = 28.46, P \ 0.0001) and daily oviposition rate (F1,59 = 7.53,

P = 0.0133) were significantly higher on A. guerreronis (Table 2). Intrinsic rate of

increase (rm), and net reproductive rate (Ro) were also higher when the predator was fed on

A. guerreronis. Predator sex ratios were not statistically different from each other on those

food sources (v2 = 0.06; P = 0.7945). The period of oviposition of P. bulbosus was

slightly but significantly higher on A. guerreronis, while peak daily oviposition rate was

about twice higher and happened 2 days earlier on the same prey (Fig. 1).

Table 1 Mean duration (in days ± SE) and survivorship of the immature stages of Proctolaelaps bulbosus
on different food sources at 25.0 ± 1.0�C, 75 ± 10% RH and L12:D12 h. N = 50

Developmental stage/
survivorship

Food sourcea

A. guerreronis
(combined stages)

R. aff.
stolonifer

T. putrescentiae
(eggs)

T. putrescentiae
(combined stages)

Egg 1.1 ± 0.03 a 1.2 ± 0.03 a 1.1 ± 0.07 a 1.3 ± 0.09 a

Larva 1.0 ± 0.01b 1.0 ± 0.02 b 1.4 ± 0.06 a 1.4 ± 0.07 a

Protonymph 1.0 ± 0.01a 1.0 ± 0.01 a 1.2 ± 0.08 a 1.1 ± 0.09 a

Deutonymph 1.1 ± 0.02 a 1.1 ± 0.07 a 1.2 ± 0.05 a 1.1 ± 0.09 a

Egg-adult 4.2 ± 0.09 c 4.4 ± 0.08 bc 4.8 ± 0.15 ab 5.0 ± 0.19 a

Survivorship (%) 85.5 ± 3.8 a 88.0 ± 3.0 a 75.0 ± 3.7 a 50.0 ± 6.4 b

a Means followed by the same letter within each row are not significantly different (T test; P [ 0.05)
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Discussion

Although P. bulbosus had a better performance on A. guerreronis, it was able to complete

its development and reproduce on R. aff. stolonifer, a fungus commonly found in the

microhabitat occupied by A. guerreronis. This saprophytic fungus develops on damaged

tissues on the surface of the fruit covered by the bracts, or on the underside of the bracts

themselves. Thus, even when the population of A. guerreronis is low, the predator is able

to maintain itself in the environment, developing and reproducing on that fungus.

Other fungi are occasionally found in the same microenvironment. Species of Penic-
illum and Aspergillus were reported by Chuku et al. (2007) under the bracts of coconut in

Table 2 Mean duration (in days ± SE) of different adult phases, oviposition rate, fecundity, sex ratio and
population growth parameters of Proctolaelaps bulbosus on two food sources at 25.0 ± 1.0�C, 75 ± 10%
RH and L12:D12 h. N = 30

Parameters Food sourcea

A. guerreronis R. aff. stolonifer

Pre-oviposition 0.6 ± 0.05 a 0.7 ± 0.08 a

Oviposition 9.2 ± 0.20 a 8.5 ± 0.14 b

Post-oviposition 4.7 ± 0.23 a 2.7 ± 0.13 b

Female longevity 14.5 ± 0.33 a 11.9 ± 0.13 b

Eggs/female/day 1.8 ± 0.05 a 1.4 ± 0.04 b

Total fecundity 25.7 ± 0.53 a 16.6 ± 0.48 b

Ro 17.5 (16.39–18.63) a 11.3 (10.34–12.30) b

rm 0.392 (0.384–0.403) a 0.307 (0.295–0.319) b

Sex ratio 0.78 (0.68–0.88) a 0.77 ± (0.68–0.85) a

a Means followed by the same letter within each row are not significantly different (T test; P [ 0.05)
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Fig. 1 Daily oviposition rate of Proctolaelaps bulbosus on two food sources at 25.0 ± 1.0�C, 75 ± 10%
RH and L12:D12 h
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Nigeria, but they have not been identified in Brazil. Fungivory has also been reported for

other species in this same genus, namely Proctolaelaps pygmaeus (Muller) (Shereef et al.

1980), P. striatus Westerboer (Afifi et al. 1984), P. bickleyi (Lawson-Balagbo et al. 2008b)

and P. deleoni Nawar, Childer and Abou-Setta (Nawar 1992).

The determined rates of population growth of P. bulbosus were slightly lower than that

determined for P. bickleyi by Lawson-Balagbo et al. (2007a), on both A. guerreronis and

R. aff. stolonifer. Proctolaelaps bickleyi is often found on aborted coconut fruits (Lawson-

Balagbo et al. 2008a). Despite the lower fecundity of P. bulbosus than reported by those

authors for P. bickleyi, duration of the immature phase (egg-adult) was slightly shorter for

the former species than determined by those authors for P. bickleyi. The Ascidae, espe-

cially Proctolaelaps, are generally known for their ability to increase their population in a

short period of time (Nawar 1992; Abou-Awad et al. 2001), as also observed for

P. bulbosus in this work.

Ascid mites are commonly found in soil and in moist environments (Gerson et al. 2003).

The number of A. guerreronis on aborted fruits on the ground is usually reduced, but R. aff.

stolonifer is commonly found on those fruits, and could probably facilitate the persistence

of P. bulbosus under those circumstances.

The unsuitability of S. concavuscutum and coconut pollen observed in this study sug-

gests that they are not important food items for P. bulbosus under natural conditions,

despite their common occurrence in areas where P. bulbosus is known to be found (Reis

et al. 2008). The unsuitability of T. urticae for P. bulbosus is not surprising, given that the

former is never found in association with that predator. Lawson-Balagbo et al. (2007a) also

observed P. bickleyi to be unable to reach adulthood when offered T. urticae as prey.

Congruently, Abou-Awad et al. (2001) also reported the inadequacy of T. urticae as prey

for another ascid species, Lasioseius athiasae Nawar and Nast.

Although not sufficiently suitable to allow the oviposition of P. bulbosus, T. putres-
centiae could still allow its survivorship in the absence of more favorable food sources, as

suggested by the fact that the predator could at least develop up to adulthood feeding on

that mite. There is no other published evaluation on the suitability of T. putrescentiae as

prey for other ascid species.

The phytoseiids N. baraki and N. paspalivorus have been determined to be able to go

underneath the perianth at an early stage of development of the fruit (Lawson-Balagbo

et al. 2007a, 2008a), because of their small size (Moraes et al. 2004). Given the reduced

dimension of the space underneath the perianth, it seems that the larger P. bulbosus
(Moraes et al. 2008) would only be able to reach that microhabitat on older fruits, when the

space becomes larger. Lawson-Balagbo et al. (2008a) found this predator, reported as

Proctolaelaps n.sp., only on fruits attached to the plants, whereas they found the still larger

P. bickleyi (Lawson-Balagbo et al. 2008a) on attached coconut fruits and also on aborted

coconut fruits on the ground.

This study provides basic information on the biology of P. bulbosus on some of its

potential food sources. Complementary studies should be conducted, to evaluate its pos-

sible role as a control agent of A. guerreronis. It seems that its relatively large size could

restrict the association with A. guerreronis to aborted fruits. Additionally, it is possible that

its preferred habitat is not coconut fruits, but other habitat where other sources of food, not

considered in this study, might be available.
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mite, Aceria guerreronis Keifer in Tamil Nadu, Índia. In: Fernando LCP, Moraes GJ, Wickramananda
IR (eds) Proceedings of the International Workshop on Coconut Mite (Aceria guerreronis). Sri Lanka,
Coconut Research Institute, pp 13–31

Exp Appl Acarol (2011) 53:245–252 251

123



Reis AC, Gondim Jr MGC, Moraes GJ, Hanna R, Schausberger P, Lawson-Balagbo LM, Barros R (2008)
Population dynamics of Aceria guerreronis Keifer (Acari: Eriophyidae) and associated predators on
coconut fruits in northeastern Brazil. Neotrop Entomol 37:457–462

SAS Institute (1999–2001). SAS/STAT User’s guide, version 8.02, T.S level 2MO. SAS Institute Inc. Cary,
NC

Seguni Z (2002) Incidence, distribution and economic importance of the coconut eriophyid mite, Aceria
guerreronis Keifer in Tanzanian coconut based cropping systems. In: LCP, Moraes GJ, Wickrama-
nanda IR. (eds) Proceedings of the International Workshop on Coconut Mite (Aceria guerreronis).
Sri Lanka. Coconut Research Institute, pp 54–57

Shereef GM, Zaher MA, Afifi AM (1980) Biological studies and feeding habitats of Proctolaelaps pygmaeus
(Muller). Zool Soc Egypt 30:80–85

252 Exp Appl Acarol (2011) 53:245–252

123


	Life history of Proctolaelaps bulbosus feeding on the coconut mite Aceria guerreronis and other possible food types occurring on coconut fruits
	Abstract
	Introduction
	Materials and methods
	Source and maintenance of the predator stock colony
	Experimental procedure
	Data analysis

	Results
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /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 1048576
  /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 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /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 ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


