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ABSTRACT

Vigna unguiculata (L.) Walp. is widely distributed in the world, being one of the most important crops in the
Brazilian semiarid. Grains, however, are commonly damaged by the larvae of Callosobruchus maculatus (Fabr.),
causing quantitative and qualitative losses. Thus, the study aimed to determine the potential reduction of eggs, adult
emergence and population growth of this pest. The vegetable powders used were: Eucalyptus urophylla S T Blake %
E. tereticornis Smith; E. brassiana S T Blake; E. urophylla x E. tereticornis % E. pellita; and of Azadirachta indica A.
Juss; Schinnus terebinthifolius Raddi and Rosmarinus officinalis L. All of the powders reduced C. maculatus oviposition,
adult emergence and the population growth when compared to control at all the concentrations used. The most
effective powders were the hybrid of . brassiana (clone 25), E. urophylla x E. tereticornis (clone 101), S. terebinthifolius

and 4. indica.
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The cowpea (Vigna unguiculata (L.) Walp.) is a
leguminous, annual and herbaceous plant of the family
Fabaceae and subfamily Papilionoidea (Almeida et al. 2005,
Passos et al. 2007). It is widely distributed in tropical and
subtropical regions (Almeida ef al. 2009), and tolerant to
high temperatures and drought periods (Araujo and Watt
1988). It is grown by small farmers in subsistence
agriculture, who market their small surplus stocks, as well
as by medium and large producers, aiming the national and
international market (Zilli ef al. 2009). It constitutes a staple
food for low-income populations, due to its high nutritional
value, consisting of proteins, carbohydrates, soluble and
insoluble fiber and lipids (Frota et al. 2010).

After harvesting and processing, the grains can be
used for human consumption or stored (Quirino 2011). At
this stage they are more vulnerable to attack by insect
pests (Lopes et al. 2000), causing quantitative and
qualitative losses (Braccini and Picango 1995, Pereira ef al.
2008). The cowpea weevil, Callosobruchus maculatus
(Fabr.) (Chrysomelidae: Bruchinae) is considered the most
important pest of cowpea stored in tropical and subtropical
regions (Tanzubil 1991). The insect may present a cross-
infestation, starting his attack on the field where it oviposits
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on dehiscent or defective string beans (Gallo et al. 2002),
continuing intensively in storage units (Azevedo et al.
2007).

The control of C. maculatus at the storage units has
been done by proper sanitation before the harvest season,
insecticides preventive applications with organophosphate
or pyrethroids and by curative applications with fumigant
phosphine (Pereira ez al. 2008). Despite the inconveniences
related to their costs, their toxicity, their residues, and to
the resistance phenomenon tha has appeared in several
species of stored product pest insects (Kellouche et al.
2010).

Thus, plant extracts, essential oils or powders of
different plants with insecticidal activity, has been used
for controlling C. maculatus, as an alternative to the use
of synthetic chemical insecticides (Guerra et al. 2009,
Oni 2011, Idoko and Adesina 2012, Ileke and Olotuah 2012,
Ileke et al. 2012). These insecticides act by contact,
ingestion or fumigation and are considered promising for
the integrated management of C. maculatus in storage units
(Brito et al. 2006). Employing insecticide plants, mainly in
the form of dry powders, favors, especially, the small
producers for the lowest cost and easily use (Mazzoneto
and Verdramim 2003). Thereby, the aim of this work was to
evaluate the effects of different vegetable powders on
oviposition, adult emergence and population growth of C.
maculatus.
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MATERIALS AND METHODS

The experiments were performed in the Laboratory of
Agricultural Entomology, Federal Rural University of
Pernambuco (UFRPE), temperature 28.5 = 1.6° C, 52.6 +
7.4% relative humidity and 12 hr photophase.

The insects were reared on V. unguiculata beans cv.
Sempre verde, packed in glass containers closed with
perforated lids and covered with voile fabric to provide
aeration. The adults were confined for three days in the
containers, for the oviposition and subsequently sieved
and kept in the laboratory until the emergence of new
adults. This procedure was performed for many generations.

Clean and dry grains, used for experiments, were placed
in plastic bags and kept in a freezer at 10°C for seven days,
to eliminate possible insect infestation from the field. Then,
the grains were transferred to glass flasks and kept in the
laboratory for 10 days in order to reach the grains moisture
equilibrium.

Initially, preliminary tests were performed, aiming to
define the concentrations of powders to be tested.
Eucalyptus hybrids were obtained from the Experimental
Station of the IPA-Araripina/PE, the Azadirachta indica
from Cruangi sugarcane mill, Timbauba - PE, Schinnus
terebinthifolius and Rosmarinus officinalis from the
company Flores e ervas com. Farmac. LTDA, Piracicaba —
SP. Further information of plant materials and
concentrations appear, respectively, in Tables 1 and 2.

The experiments were performed in a completely
randomized design with four replicates. The powders were
mixed with the grain inside plastic recipients by manual
agitation for two minutes. Each replicate was composed of
20g of beans, packed in a plastic container with perforated
lid to allow gas exchanges with the outside and infested
with 10 C. maculatus females 0-48 hr old. After 48 hr, the
insects were removed and discarded. The number of eggs
was counted 12 days after infestation with the aid of a
stereomicroscope. Then, the grains were again placed in
plastic containers and kept in the laboratory. After 32 days

Tablel Vegetable material and portionused to obtain the powders
Material Common Portion
name used
Eucalyptus brassiana S T Blake Hybrid Clone 25 Leaves
Eucalyptus urophylla S T Blake x Clone 51 Leaves
Eucalyptus tereticornis Smith Hybrid
Eucalyptus urophylla S T Blake x Clone 101 Leaves
Eucalyptus tereticornis Smith Hybrid
Eucalyptus urophylla S T Blake x Clone 156 Leaves
Eucalyptus tereticornis Smith x
Eucalyptus pellita F. Muell. Hybrid
Eucalyptus urophylla S T Blake x Clone 158 Leaves
Eucalyptus tereticornis Smith Hybrid
Azadirachta indica A. Juss Neem Cake
Schinnus terebinthifolius Raddi. Brazilian pepper Bark
Rosmarinus officinalis L. Rosemary Leaves
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Table 2 Powder concentrations used in C. maculatus bioassays

Concentrations
(g/kg of cowpea grains)

Powders

Clone 25 (Eucalyptus brassiana hybrid) 0; 25; 50; 75; 100; 125

Clone 51 (Eucalyptus urophylla x 0; 25; 50; 100; 150
E. tereticornis hybrid)

Clone 101 (Eucalyptus urophylla x
E. tereticornis hybrid)

Clone 156 (Eucalyptus urophylla x
E. tereticornis % E. pellita hybrid)

Clone 158 (Eucalyptus urophylla x
E. tereticornis hybrid)

Azadirachta indica

0; 25; 50; 100; 150
0; 25; 50; 100; 150
0; 25; 50; 100; 150
0; 25; 50; 100; 150

0; 25; 50; 75; 100
0; 25; 50; 100; 150

Schinus terebinthifolius
Rosmarinus officinalis

of infestation, the number of emerged insects in each
replicate was evaluated.

From the number of insects emerged in each replicate,
after 32 days of infestation, it was calculated the
instantaneous rate of growth (r;) according to the equation:

;= In(N¢/N, )/At

Where: N¢is the number of C. maculatus adults present
in the final evaluation, 32 days after infestation; N is the
initial number of adults transferred to each replicate at the
beginning of the bioassay and At is the bioassay period.
According to the equation, if the estimated value of ;= 0,
there is a balance in the population growth, on the other
hand, if r; > 0, the population growth remains increasing
and if r; < 0, the population is suffering a decline, which
could take it to extinction when Ny = 0 (Stark and Banks
1997).

The number of eggs and emerged adults were subjected
to analysis of variance (ANOVA) and regression. The
instantaneous rate of population growth was subjected to
analysis of variance and means were compared by Tukey
test at 5% probability. Both analyzes were performed using
the computer program SAS version 8.02 (SAS Institute
2001).

RESULTS AND DISCUSSION

Powders effects on the oviposition and emergence of
C. maculatus

The number of eggs and adult emergence of C.
maculatus varied according to the concentrations of each
vegetable powder. All of the powders reduced the
oviposition and emergence when compared to control at
all the concentrations tested. In general, the higher the
powder concentration, the lower the number of emerged
adults and eggs (Fig 1 and 2).

The linear regression model was the better adjusted to
the results of the number of eggs and emerged insects.
The equations for oviposition and emergence of C.
maculatus and their respective parameter settings are
found in Table 3.
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Fig 1 Number of Callosobruchus maculatus eggs in cowpea grains
treated with different concentrations of vegetable powders
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Fig 2 Number of Callosobruchus maculatus adults emerged in
cowpea grains treated with different concentrations of
vegetable powders.

The powders of S. terebinthifolius, Eucalyptus clone
25, Eucalyptus clone 101 and A. indica provided the
greatest reduction in the number of eggs at the highest
concentration, with 75.0, 66.5, 46.25 and 39.5 eggs,
respectively (Fig 1). When the highest concentration was
compared to the control treatment, the powders of S.
terebinthifolius and A. indica promoted a reduction of 76.8
and 79.4% in the number of C. maculatus eggs. The results
of this study corroborate with Medeiros et al. (2007) who
observed a reduction in the average number of C.
maculatus eggs of 118.37 and 105.25 for powders of dried
neem leaves at the concentrations 0.75 and 1.0 g,
respectively. These authors also observed that the powders
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Table 3 Equations for Callosobruchus maculatus oviposition
and emergence in grains of Vigna unguiculata beans
treated with different vegetable powders and their
respective parameter settings (F, Fisher test, P
significance value; R?, coefficient of determination)

Treatment Equations FP R?

Clone 25 Oviposition y=216.35-1.39x 36.05<0.0001 (.62

(Eucalyptus Emergence  y=211.92-1.41x 33.24<0.0001 (.60

brassiana

hybrid)

Clone 51 Oviposition y=287.61-0.46x 4.670043 (.61

(Eucalyptus Emergence  y=288.09-0.74x 12.1300027 (.70

urophyllaxE.

tereticornis

hybrid)

Clone 101  Oviposition y=132.83-0.72x 27.30<0:0001 (.60

(Eucalyptus  Emergence  y=130.32-0.72x 27.01<0:0001 (.60

urophyllaxE.

tereticornis

hybrid)

Clone 156 Oviposition y=293.93-0.68x 16.410-0007 (.68

(Eucalyptus Emergence  y=268.67-1.23x 29.72<0.0001 (62

urophyllaxE.

tereticornisx

E. pellita

hybrid)

Clone 158  Oviposition y=295.87-1.36x 33.89<0:0001 (.65

(Eucalyptus Emergence  y=276.10-1.22x 34.92<0.0001 (66

urophyllaxE.

tereticornis

hybrid)

Azadiractha Oviposition y=192.76-1.09x 278.68<0:0001 (.92

indica Emergence  y=145.40-1.02x 83.47<0.0001 (.79

Schinus Oviposition y=333.40-2.65x 64.94<0.0001 (.78

terebinthi-  Emergence  y=222.25-2.15x 18.910:0004 (5]

folius

23.670:0001 (.57
34.55<0.0001  0.66

Rosmarinus Oviposition y=204.91-0.87x

officinalis Emergence  y=196.93-0.93x

of neem leaves induced the reduction of C. maculatus adult
emergence at different concentrations, obtaining an average
0f 69.50 emerged adults for the powder of dried neem leaves
and 85.62 for powders of green neem leaves at the
concentration 1.0 g.

Papachristos and Stamopoulos (2002) highlighted the
insecticide potential of R. officinalis for the management
of stored grain pests as an oil vapor, noting that R.
officinalis reduced Acanthoscelides obtectus oviposition
from 42.3 in control to 16.6 eggs per female in the treatment.
In the present study, R. officinalis, despite not having been
one of the most promising vegetable powders among the
tested ones, negatively affected C. maculatus, reducing
oviposition, the number of emerged insects and thus, the
population growth.

The lowest emergence of C. maculatus occurred when
the vegetable powders of Eucalyptus clone 25, Eucalyptus
clone 101, S. terebinthifolius and A. indica were used, which
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Table 4 Callosobruchus maculatus instantaneous rate of
population growth (r,) in cowpea grains treated with
different concentrations of vegetable powders

Vegetable powders Concentrations (g/kg Instantaneous rate of
of cowpea grains) population growth (r;)
Clone 25 0 0.100852 B
(Eucalyptus 25 0.082135 B
brassiana hybrid) 50 0.076271 B
75 0.062848 AB
100 0.060871 AB
125 0.054497 A
Clone 51 (Eucalyptus 0 0.107899 B
urophylla x E, 25 0.099286 AB
tereticornis hybrid) 50 0.098900 AB
100 0.093020 AB
150 0.092183 A
Clone 101 (Eucalyptus 0 0.089617 C
urophylla x E, 25 0.067832 C
tereticornis hybrid) 50 0.055022 C
100 0.048695 B
150 0.045688 A
Clone 156 (Eucalyptus 0 0.107899 C
urophylla x E, 25 0.093577 B
tereticornis X E, 50 0.087117 B
pellita hybrid) 100 0.086182 B
150 0.070093 A
Clone 158 (Eucalyptus 0 0.102042 B
urophylla x E, 25 0.098291 A
tereticornis hybrid) 50 0.098096 A
100 0.085274 A
150 0.064998 A
Azadiractha indica 0 0.09210 F
25 0.06733 E
50 0.06265 D
75 0.05873 C
100 0.04130 B
150 0.00077 A
Schinus terebinthifolius 0 0.1083 E
25 0.0614 D
50 0.0581 C
75 0.0580 B
100 0.0526 A
Rosmarinus officinalis 0 0.09895 E
25 0.08378 D
50 0.07985 C
100 0.07068 B
150 0.06296 A

Means followed by the same letter do not differ significantly
by Tukey test at 5% probability.

enabled a number of insects emerged of 61.5,43.5, 53.7 and
10.25, respectively (Fig. 2). Regarding the different
genotypes of Eucalyptus, sp. Souza et al. (2005) testing
leaf extracts of Eucalyptus citriodora at a concentration
of 2.5% (v/v) observed a reduction of 62.05% and 43.36%
in C. maculatus oviposition and adult emergence,
confirming the deleterious effect of secondary compounds
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from the genus Eucalyptus upon this pest.

At the highest concentration of S. terebinthifolius and
A. indica there was a drastic reduction in the number of
emerged insects when compared to control. These powders
decreased in 83.2 and 94.6% the number of insects in the
F1 generation. There were no reports in literature of S.
Terebinthifolius insecticidal activity on stored grain pests,
however, powders of several other species have shown a
proven effect upon C. maculatus. Castro et al. (2010)
reported an inhibition of C. maculatus oviposition using
the powders of Piper tuberculatum (fruit), Lippia sidoides
(leaves) and Sapinus saponaria (leaves and seeds). In
these tests, the control had an average of 74.5 eggs while
the treatments had 1.7, 0 and 8.5 eggs for P. tuberculatum,
L. sidoides and S. saponaria, respectively.

Effect of vegetable powders on the instantaneous rate of
population growth (r)

The instantaneous rates of population growth (r;)
decreased with the increasing concentrations. However,
none of the tested concentrations caused negatives r; (Table
4).

The lowest r; values were observed for the vegetable
powders of Eucalyptus clone 101, S. terebinthifolius and
A. indica. In this last one, the concentration 150g/kg
showed the lowest value of r; (0.00077) among all the
vegetable powders tested.

The results achieved in our study laud the possibility
of using vegetable powders for C. maculatus management
in storage units, especially to small farmers from subsistence
agriculture, as well as confirm the relevance of continuous
research in pursuit of new species and secondary
compounds with insecticidal bioactivity.

The powders of Eucalyptus clone 25, Eucalyptus clone
101, S. terebinthifolius and A. indica were the most effective
against C. maculatus.

REFERENCES

Almeida I P, Duarte M E M, Rangel M E, Mata M C, Freire R
M M and Guedes M A .2005. Armazenanto de feijao macassar
tratado com mamona: estudo da prevencdo do Callosobruhus
maculatus e das alteragdes nutricionais do grdo. Revista
Brasileira de Produtos Agroindustriais 7: 133—-40.

Almeida F de A C, Cavalcanti M F B S, Santos J F dos, Gomes
J P and Barros Neto J J S. 2009. Viabilidade de sementes de
feijdo macassar tratados com extrato vegetal e acondicionadas
em dois tipos de embalagens. Acta Scientiarum Agronomy 31:
345-51.

Araujo J P P and Watt E E. 1988. O caupi no Brasil. Embrapa-
CNPAF 1: 722.

Azevedo F R, Leitao A C L, Lima M A A and Guimaraes J A.
2007. Eficiéncia de produtos naturais no controle de
Callosobruchus maculatus (Fab.) em feijdo caupi (Vigna
unguiculata (L.) Walp.) armazenado. Revista Ciéncia
Agronomica 38: 182-7.

Braccini A L and Picango M. 1995. Manejo integrado de pragas
do feijoeiro no armazenamento. Revista Brasileira de
Armazenamento 20: 37-43.

Brito J P, Oliveira J E de M and Bortoli S A. 2006. Toxicidade de



January 2016]

oleos essenciais de Eucalyptus ssp. Sobre Callosobruchus
maculatus (Fabr., 1775) (Coleoptera: Brunchidae). Revista de
Biologia e Ciéncia da Terra 6: 96—-103.

Castro M J P, Silva P H S da, Santos J R and Silva J A L da.
2010. Efeito de pds vegetais sobre a oviposi¢do de
Callosobruchus maculatus (Fabr.) (Coleoptera: Bruchidae) em
feijdo — caupi. Bioassay 5: 1-4.

Frota K de M G, Morgano M A, Silva M G, Aratjo M A M and
Moreira-Aratjo R S R. 2010. Utilizagdo de farinha de feijao-
caupi (Vigna unguiculata L. Walp) na elaboracdo de produtos
de panificagdo. Ciéncia e Tecnologia de Alimentos 30: 44-50.

Gallo D, Nakano O, Silveira Neto S, Carvalho R P L, Batista G
C De, Parra J R P, Berti Filho E, Zucchi R A, Alves S B,
Vendramim J D, Marchini L C, Lopes J R S, Omoto C. 2002.
Entomologia agricola. FEALQ, Sao Paulo, p 450.

Guerra A M N M, Maracaja P B, Freitas R da S, Sousa A H and
Sousa C S. 2009. Atividade inseticida de plantas medicinais
sobre o Callosobruchus maculatus (Coleoptera: Bruchidae).
Caatinga 22: 146-50.

Idoko J E and Adesina J M. 2012. Evaluation of the powder of
Piper guineense and pirimiphos-Methly F for the control of
cowpea beetle Callosobruchus maculatus (F.). Journal of
Agricultural Technology 8: 1 365-74.

Ileke K D, Odeyemi O O and Ashamo M O. 2012. Insecticidal
Activity of Alstonia boonei De Wild Powder against Cowpea
Bruchid, Callosobruchus maculatus (Fab.) [Coleoptera:
Chrysomelidae] in stored Cowpea Seeds. International Journal
of Biology 4: 125-31.

Ileke K D and Olotuah O F. 2012. Bioactivity of Anacardium
occidentale (L) and Allium sativum (L) Powders and Oils
Extracts against Cowpea Bruchid, Callosobruchus maculatus
(Fab.) [Coleoptera: Chrysomelidae]. International Journal of
Biology 4: 96-103.

Kellouche A, Ait-Aider F, Labdaoui K, Moula D, Ouendi K,
Hamadi N, Ouramdane A, Frerot B and Mellouk M. 2010.
Biological activity of ten essential oils against cowpea beetle,
Callosobruchus maculatus Fabricius (Coleoptera: Bruchidae).
International Journal of Integrative Biology 10: 86-9.

Lopes K P, Bruno R L A, Bruno G B and Souza A P. 2000.
Produtos naturais e fosfeto de aluminio no tratamento de
sementes de feijao-macassar (Vigna unguiculata (L.) Walp)
armazenadas. Revista Brasileira de sementes 22: 109-17.

Mazzonetto F and Vendramim J D. 2003. Efeito de pds de origem
vegetal sobre Acanthoscelides obtectus (Say) (Coleoptera:
Bruchidae) em feijao armazenado. Neotropical Entomology 32:

BIOACTIVITY OF VEGETABLE POWDERS ON C. MACULATUS 131

145-9.

Medeiros D C, Andrade Neto R C, Figueira L K, Nery D K P,
Maracaja P B and Nunes G H S. 2007. P6 de folhas secas e
verdes de neem no controle do caruncho em sementes de caupi.
Revista Cientifica Eletronica de Engenharia Florestal 6: 1-13.

Oni M O. 2011. Evaluation of seed and fruit powders of
Capsicum annum and Capsicum frutescens for control of
Callosobruchus maculatus (F.) in stored cowpea and Sitophilus
zeamais (Motsch) in stored maize. International Journal of
Biology 3: 185-8.

Papachristos D P and Stamopoulos D C. 2002. Repellent, toxicity
and reprouction inhibitory effects of essential oil vapours on
Acanthoscelides obtetus (Say) (Coleoptera: Bruhidae). Journal
of Stored Prouts Researh 38: 117-28.

Passos A R, Silva S A, Cruz P J, Rocha M M, Cruz EL M O,
Rocha M A C R, Bahia H F and Saldanha R B. 2007.
Divergéncia genética em feijao-caupi. Bragantia 66: 579-86.

Perreira A C R L, Oliveira J V, Gondim Junior M G C and
Camara C A G 2008. Atividade de 6leos essenciais e fixos
sobre Callosobruchus maculatus (FABR., 1775) (Coleoptera:
Bruchidade) em graos de caupi [ Vigna unguiculata (L.) WALP.].
Ciéncia e Agrotecnologia 32: 717-24.

Quirino J R, Lacerda Filho A F and Demito A. 2011. Utiliza¢do
do resfriamento artificial na armazenagem de grdos. Sistema
Operacional pos colheita. Available in: <HTTP:/
W W W . s op en g br/ pdfs/
c031d281fe918c6cb391aae5d81c674b.pdf>. Accessed aug. 15.
2011.

SAS Institute. 2001. SAS/STAT User's guide, version 8.02, TS
level 2MO. SAS Institute Inc., Cary, NC.

Souza A H, Maracaja P B, Silva R M A, Moura A M N and
Andrade W G. 2005. Bioactivity of vegetal powders against
Callosobruhus Maculatus (Coleoptera : Bruchidae) in caupi
bean and seed physiologial analysis. Revista Biologia e
Ciéncias da Terra 5: 1 519-228.

Stark J D and Banks J E. 2003. Population-level effects of
pesticides and other toxicants on arthropods. Annual Review
of Entomology 48: 505-19.

Tanzubil P B. 1991. Control of some insect pests of cowpea
(Vigna unguiculata) with neem (Azadirachta indica) in Northern
Ghana. Tropical Pest Management 37: 216-7.

Zilli J E, Marson L C, Marson B F, Rumjanek N G and Xavier
G R. 2009. Contribuicdo de estripes de rizdbio para o
desenvolvimento e produtividade de graos de feijdo-caupi em
Roraima. Acta Amazonica 39: 749-58.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


