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Abstract. We found that sexual differentiation of all the nymphal stages of Pycnoscelus

indicus (Fabricius) was possible by observing the developmental features of their posterior
abdominal segments. Using this observation, the sex of even the 1st stage instar nymph could
be determined. The female of the 1st to 6th stage instar nymph possess a V-shaped notch at the
middle of the posterior edge of the 9th sternite. This notch is not seen in the male nymph. In
the female 7th stage (final stage) instar nymph, the styli were not apparent and, the 8th and 9th

sternites became degenerated and were covered over by the profoundly developed 7th sternite.
In contrast, all stages of the male nymph showed the presence of styli. Thus, it is possible to
differentiate the sex of all the stages, from 1st to 7th, of the nymph of P. indicus taxonomically.
Moreover, it is also possible to identify the various specimens as to which stage the nymphal
instar belong to, by counting the number of cercal segments from the ventral view.

INTRODUCTION

It is known that age differentiation of
cockroach nymphs has been conducted
based on the length and breadth of the head,
thorax and abdomen, the number of segments
on the antenna as well as on the number of
sensory organs (Funaki, 1958; Wigglesworth,
1964; Sugimoto, 1967; Makiya, 1969; Mackay,
1978; Takeda, 1993; Gullan, 2000).

Sexual differentiation of the cockroach
nymph for all the instar stages of Blatta

orientalis Linnaeus (Qadri, 1938), Supella

longipalpa (Fabricius) (Hafez & Afifi,
1956) and Periplaneta fuliginosa (Serville)
(Saito & Hayashi, 1973) has been reported.
Furthermore, sexual differentiation of
Blattella germanica (Linne), Periplaneta

americana (Linne) and Periplaneta japonica

Karny were also reported to be possible,

despite the observation of only the 1st stage
instar nymph.

For the identification of the various
developmental stages of B. germanica, it
was reported that it can be done by counting
the number of segments in the antennae,
which were observed to increase
correspondingly with age (Ishii, 1971).
However, the antennae of the nymph are
usually broken and thus this organ is not
reliable for age determination. Since the
number of cercal segments were observed
to be different among the 1st to 5th stage instar
male nymph, this can be used to identify their
developmental stages. However, this criterion
cannot be used to determine the age of the 5th

and 6th stage female nymph because of
overlapping number of segments in those age
groups (Hasegawa, 1977; Saito, 1986). Thus,
for determining the developmental stage of
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the cockroach nymph, a combination of
taxonomical features such as the number of
segments on the antennae as well as on the
cerca, coupled with the characteristic
morphology of the sternite is required.

We report herein the criteria for the
sexual differentiation of all the different
nymphal stages of the Indian cockroach or
Burrowing cockroach, Pycnoscelus indicus,

based on our laboratory-reared specimens.

MATERIALS AND METHODS

Pycnoscelus indicus was originally collected
in Ishigaki island, Taketomi-cho, Yaeyama
district, Okinawa prefecture, Japan. The
cockroaches were reared in the laboratory
and had been passaged for more than 10
generations. The cockroaches used in our
experiments were reared in a plastic
container of diameter 90mm and a height
of 50 mm. The beddings were made up of
10mm thick hydrated insect-rearing mat
(Fujicon Co., Japan) and holes were made
in the container lid for aeration. The
cockroaches were fed slices of carrot cut to
10mm thickness. The whole container was
placed in an incubator (Sanyo Co., Japan),

with temperature set at 26-28ºC, humidity at
50-70% and left in natural light condition. The
rearing-mat and the carrot were replaced
at appropriate time to prevent the growth
of fungus.

The hatched nymphs were immediately
segregated into those that have a V-shaped
notch at the ventral abdominal caudal region
and those that do not possess such structure.
They were then reared separately in two
groups. Immediately after hatching and every
4 days, the nymphs were anaesthesized with
carbon dioxide gas, placed in a small
transparent plastic bag and their ventral
abdominal caudal region examined under a
dissection microscope.

RESULTS

Morphology of the ventral abdominal

caudal region of the male and female

nymphs at different stages

1st stage nymph: Female has a notch at the
9th sternite posterior edge (A type; Fig. 2-A).
No notch was seen in male (A type; Fig. 1-A).
Besides the aforementioned features, no
other differences were noted between the
male and the female.

Figure 1. Development of the terminal abdominal sternite
of male nymphs of Pycnoscelus indicus (Ventral view).
A: First instar nymph. B: Penultimate instar nymphs. C: Adult.
Cer: Cercus. Sty: Stylus. Eppt: Epiproct.
Scale bars. 0.5 mm for A. 1.0 mm for B-C.
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Figure 2. Development of the terminal abdominal sternite
of female nymphs of Pycnoscelus indicus (Ventral view).
A: First instar nymph. B: Early age instar nymphs. C: Middle
instar nymphs. D: 7th instar nymphs and adult. Cer: Cercus.
Sty: Stylus. Eppt: Epiproct.
Scale bars. 0.5 mm for A; 1.0 mm for B-D.

2nd stage nymph: Just like in the 1st stage
nymph, female has a notch at the 9th sternite
posterior edge (A type; Fig. 2-A). No notch
was seen in male (A type; Fig. 1-A).

3rd stage nymph: The notch in the female
has become deeper and more conspicuous
(B type; Fig. 2-B). Male was morphologically
similar to 1st and 2nd stage (A type; Fig. 1-A).

4th stage nymph: The female nymph
morphology was essentially the same as the
3rd stage (B type; Fig. 2-B). The 8th sternite
of the male nymph was completely visible
(B type; Fig. 1-B).

5th stage nymph: The notch in the female
nymph, which could be seen on only the
9th sternite during the 4th stage, has become
deeper and more conspicuous, reaching into
the 8th sternite, as though splitting the sternal
plate into two halves. (B, C type; Fig. 2-B, C).
The male nymph did not show any changes
with that of the 4th stage (B type; Fig. 1-B).

6th stage nymph: Both the female and the
male nymph did not show any changes with

that of the 5th stage (Female: B, C type; Fig.
2-B, C; Male: B type; Fig. 1-B).

7th stage nymph: The 8th and 9th sternite
were being covered over by the 7th sternite
and were no longer visible, and the styli had
also disappeared in the female nymph (D
type; Fig. 2-B). The male nymph show almost
the same morphology as the 6th stage (B type;
Fig. 1-B).

Adult: The 8th and 9th sternite, as well as
the styli were no longer visible (D type; Fig.
2-B). The pair of styli, which was still apparent
in the 7th stage male nymph, changed to
become only one, with only the left stylus
remaining on the male adult cockroach (C
type; Fig. 1-C).

Cercal segments in all the stages of both

female and male nymphs, and adults

The number of cercal segments from the
dorsal view in male nymph are as follows: 1st

stage, 3; 2nd & 3rd stage, 4; 4th stage, 5; 5th

stage, 6; 6th stage, 7; and 7th stage (final stage)
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8. The adult male has 11 segments on its cerca
when viewed dorsally. There was no change
in the number of cercal segments from 2nd to
3rd stage male nymph, remaining at 4.

On the contrary, the number of cercal
segments from the ventral view in male
nymph are as follows: 1st stage, 3; 2nd stage,
4; 3rd stage, 5; 4th stage, 6; 5th stage, 7; 6th

stage, 8; and 7th stage (final stage) 9. The
adult male has 12 segments on its cerca when
viewed ventrally. Thus, there is a variation in
the number of cercal segments among the
different developmental stages (Table 1).

The number of cercal segments from the
dorsal view for all the stages of the female,
right up to the 7th stage nymph, were the same
as that of the male nymph. The adult female
has 9 segments on its cerca when viewed
dorsally. Furthermore, the number of cercal
segments of all the stages of the female, right
up to the 7th stage nymph, when viewed
ventrally were the same as that of the male
nymph. The adult female has 10 cercal
segments when viewed ventrally (Table 2).

Body length and type of sternites in all

stages of both female and male nymphs,

and adults

The sternite of male nymph of 1st to 3rd stages
showed A type, 4th and 5th stage showing A, B
type, 6th and 7th stage showing B type, while
that of the adult showed the C type.

The sternite of female nymph of 1st and
2nd stages showed A type, 3rd and 4th stages
showing B type, 5th stage showing B, C type,
6th stage showing C, D type, 7th stage showing
D type, while that of the female adult also
showed the D type (Table 3).

DISCUSSION

In recent years, the Indian cockroaches has
been reported to invade into the dwellings of
humans (Harada & Tsuji, 1995; Tawatsin et

al., 2001; Sriwichai et al., 2002; Harunari et

al., 2009; Yamauchi & Kato, 2009; Komatsu et

al., 2013). From a public health view of point,
this warrants a further detailed study of their
developmental stages and morphology.

Figure 3. Body length in relation to each age term and sex of
Pycnoscelus indicus.
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In our study on P. indicus, it was
observed that among the 1st to 6th stage
instar nymph, only the female has a notch at
the central posterior edge of the 9th sternite.
This notch is not seen in the male nymph. In
the female after the 7th stage instar nymph,
the 8th and 9th sternites had degenerated but
these sternites were still conspicuous in the
male. Thus, male and female adult sexual
differentiation could be performed based on
the number of sternite. This observation
conform to that of B. orientalis, S. longipalpa

and P. fuliginosa (Qadri, 1938; Hafez & Afifi,
1956; Saito & Hayashi, 1973)

In the 1st to last stage male nymph of P.

fuliginosa, the 7th, 8th and 9th sternite were
wholly conspicuous, but in the 1st to 3rd stage
male nymph of P. indicus, the 8th sternite was
covered over by the 7th sternite, with only a
small portion of its tip could be seen.

On the contrary, in the 1st stage female
nymph of P. fuliginosa, the 7th, 8th and 9th

sternite were wholly conspicuous, but in the
1st stage female nymph of P. indicus, the 8th

sternite was covered over by the 7th sternite,
with only a small portion of its tip could be
seen. In the mid-stage till the last stage
female nymph of P. fuliginosa, the 9th sternite
posterior periphery was covered over by the
7th sternite, and could not be observed from
the outside. Similarly, the 8th sternite was
also covered over by the 7th sternite and thus
could not be seen.

In the mid stage (3rd and 4th stage) female
nymph of P. indicus, no difference was noted
between that of the 1st stage nymph. However,
in the 6th stage female nymph, the 9th sternite
central posterior edge notch became
narrower and deeper, reaching to near the
base of the 7th sternite, as though cutting
through 8th sternite into the left and right
halves. Furthermore, in the 7th stage female
nymph, the 8th and 9th sternites were covered
over by the 7th sternite, resulting in the
hinderance of the observation (Saito &
Hayashi. 1973). Moreover, Asahina (1991)
reported that male adult of P. indicus, can be
differentiated from the female by identifying
the former as having 7 abdominal segments
and the latter with 9 segments. Thus, our
results supported and provided the reason for
that report.

It has been reported that there were 3
cercal segments, as viewed from the dorsal
and ventral aspects, in the 1st stage male and
female nymph of both species of B.

germanica and P. indicus (Hasegawa, 1977;
Saito 1986). However, in the 2nd stage nymph
of B. germanica, there were 6 cercal
segments, while in that of P. indicus, there
were only 4.

In the 3rd stage nymph of B. germanica,

7 cercal segments could be seen both
dorsally and ventrally, while in that of P.

indicus, 4 cercal segments could be seen
dorsally but 5 could from the ventral view.
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From the 4th to the final stage nymph of
both species of B. germanica and P. indicus,

the cercal segment increased by one for each
of the stages (Hasegawa, 1977; Saito 1986).
For B. germanica, since the dorsal view of
the cercal segment number was found to be
constant, it could be used for determining the
stage of the nymph. However, this criterion
on the cercal segment cannot be applied for
the ventral view because of the greater
variation in the number of the cercal
segments (Hasegawa, 1977; Saito 1986).
Nevertheless, the number of cercal segments
from the nymph to the adult in P. indicus,

were constant and can be used for
determining the developmental stages. This
criterion cannot be used for the female nymph
of B. germanica because the number of
cercal segments of the 5th and 6th stage nymph
overlap with each other.

No difference in the body length of 1st to
5th stage male and female nymphs of P.

indicus, were observed (t test; p>0.05.
However, from 6th stage nymph onwards, the
female nymph became larger than the male
nymph (p<0.05). This indicates that this
parameter can be considered for use in
sexual differentiation from the 6th stage
nymph onwards. Such observation has not
been reported for P. fuliginosa and B.

germanica. Thus, our study has demonstrated
that it is possible to differentiate the sex of
the Indian cockroach, P. indicus, at different
developmental stages.

Acknowledgements. We thank Dr. Kazumi
Saito, Mr. Yoshifumi Fujiwara and Ms. Shoko
Sugita of Laboratory of Parasitology, School
of Life and Environmental Science, Azabu
University, for their helpful advice.

REFERENCES

Asahina, S. (1991). Blattaria of Japan.
Nakayama Shoten Publisher, Tokyo, pp.
1-253 (In Japanese).

Funaki, S. 1958. Determination of the larval
instar in Phaedon brassicae. Journal of

Japanese Society of Applied Entomology

and Zoology 2: 144-146.

Gullan, P.J. (2000). Identification of the
immature instars of mealybugs
(Hemiptera: Pseudococcidae) found on
citrus in Australia. Australian Journal

of Entomology 39: 160-166.
Hafez, M. & Afifi, A.M. (1956). Biological

studies on the furniture cockroach
Supella supellectilium Serv. in Egypt.
Bulletin of the Entomological Society

of Egypt 60: 365-396.
Hasegawa, A. (1977). Methods for instar

determination of the German cockroach,
Blattella germanica. Biological Journal

of Nara Women’s University 27:1-4.
Harada, H. & Tsuji, H. (1995). Effect of a

chilling temperature on the Surinam
cockroach, Pycnoscelus surinamensis.
Japanese Journal of Sanitary Zoology

7: 22-24.
Harunari, Y., Saiki, J., Tanikawa, T. & Tomioka,

Y. (2009). A record of a subtropical
cockroach, Pycnoscelis surinamensis,
captured at a department store in
Ichikawa-city of Chiba Prefecture, Japan.
House and Household Insect Pests 31:
109-111.

Ishii, S. (1971). Structure and function of the
antenna of the German cockroach,
Blattella germanica (L.) (Orthoptera:
Blattelidae). Applied Entomology and

Zoology 6: 192-197.
Komatsu, N., Kishimoto, T., Uchida, A. & Ooi,

H.K. (2013) Cockroach fauna in the
Ogasawara Chain Islands of Japan and
analysis of their habitats. Tropical

Biomedicine 30:141-151.
Mackay, R.J. (1978). Larval identification

and instar association in some species
of Hydropsyche and Cheumatopsyche

(Trichoptera: Hydropsychidae). Annals

of Entomological Society of America 71:
499-509.

Makiya, K. (1969). Head width of mosquito
larvae for instar determination. Medical

Entomology and Zoology 20:185-195.
Qadri, M.A.H. (1938). The life-history and

growth of the cockroach Blatta

orientalis (Linn.). Bulletin of

Entomological Research 29: 263-276.



835

Saito, K. & Hayashi, S. (1973). Some
morphological characteristics for sex
determination of the developing stages
of cockroach, Periplaneta fuliginosa

(Serville). Medical Entomology and

Zoology 23: 181-184.
Saito, K. (1986). Methods for instar

determination of the Blattella

germanica. Life and Environment 31:
67-72.

Sriwichai, P., Nacapunchai, D.,
Pasuralertsakul, S., Rongsriyam, Y. &
Thavara, U. (2002). Survey of indoor
cockroaches in some dwellings in
Bangkok. Southeast Asian Journal of

Tropical Medicine and Public Health 3:
36-40.

Sugimoto, T. (1967). A simple method for
determination of larval instars of a leaf
mining fly, Phytomyza ranunculi.
Journal of Japanese Society of Applied

Entomology and Zoology 11: 114-118.

Tawatsin, A., Thavara, U., Chompoosri, J.,
Kong-ngamsuk, W., Chansang, C. &
Paosriwong, S. (2001). Cockroach
surveys in 14 provinces of Thailand.
Journal of Vector Ecology 26: 232-238.

Takeda, M. (1993). Distinctions between
larval instars, and adult sexes of the
rice stem maggot, Chlorops oryzae

Matsumura.  Journal of Japanese Society

of Applied Entomology and Zoology 37:
144-146.

Wigglesworth, V.B. (1964). The hormonal
regulation growth and reproduction in
insect. Advances in Insect Physiology

2: 247-336.
Yamauchi, T. & Kato, H. (2009). Cockroaches

inhabiting greenhouses of a botanical
garden in Toyama Prefecture, Japan.
Medical Entomology and Zoology, 60:
305-310.



<<
  /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
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Albertus-ExtraBold
    /Albertus-Medium
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /CambriaMath
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /Garamond-Antiqua
    /Garamond-Halbfett
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /HGGothicE
    /HGPGothicE
    /HGPSoeiKakugothicUB
    /HGSGothicE
    /HGSoeiKakugothicUB
    /HGSSoeiKakugothicUB
    /MicrosoftSansSerif
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [1728.000 5184.000]
>> setpagedevice


