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Número de Ovaríolos em Descendentes de Cruzamentos entre Abelhas Africanizadas
 e Italianas, Apis mellifera L.: Comparação entre os Retrocruzamentos

e as Colônias Ancestrais

RESUMO - Comparou-se o número de ovaríolos de operárias de abelhas Apis
mellifera L. de 36 colônias de retrocruzamentos (Africanizadas e Italianas) e
operárias de colônias ancestrais parentais, endocruzadas e híbridas (F1). Não
houve diferença no número de ovaríolos dos ovários direito e esquerdo das
operárias. As abelhas híbridas da geração F1 apresentaram de 2 a 31 ovaríolos.
O número de ovaríolos nas operárias dos retrocruzamentos africanizados variou
de 2 a 56 e nos retrocruzamentos italianos de 2 a 117. A grande variação no
número de ovaríolos das abelhas dos retrocruzamentos deveu-se a variabilidade
observada na geração parental (abelhas africanizadas: 2 - 16; italianas: 6 - 26) e
no F1 (2 - 31).

PALAVRAS-CHAVE: Insecta, Hymenoptera, Apidae, ovário, abelhas híbridas.

ABSTRACT - A comparative study of ovarioles number in workers of bees,
Apis mellifera L. of 36 backcrosses colonies (Africanized and Italian), and stock,
inbred and F1 colonies was carried out. No difference on the number of ovarioles
in right and left ovaries of workers from the colonies used was detected. The
hybrid bees from F1 generation presented from 2 to 31 ovarioles. The number
of ovarioles observed in backcrossed Africanized workers varied from 2 to 56
and from 2 to 117 in the Italian ones. The range observed in these bees may be
partially explained by the variability registered in stock colonies (Africanized
workers: 2 - 16; Italian workers: 6 - 26) and in F1 colonies (2 - 31).

KEY WORDS: Insecta, Hymenoptera, Apidae, ovary, hybrid bees.

Environmental factors that may affect nec-
tar and pollen flow into the hive, such as cli-
mate, amount of flowers or number of bees in
the colony have little effect on ovarian devel-
opment, though such factors may influence

nurse bees by altering the amount of food they
offer to larvae (Levin & Haydak 1951, Weaver
1956).

During the development of Apis mellifera
L. workers, a significant increase in number
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of ovarioles is noted at the various larval
stages, peaks at the end of the larval period,
even though this value is lower than the ob-
served in queens. As metamorphosis starts, a
marked reduction in ovariole number occurs
in the worker caste up to the white-eyed pu-
pal stage, when the definitive number is es-
tablished (Bueno 1981).

Therefore, newly emerged workers and
queens commonly have 2 to 20 and 160 to
180 ovarioles, respectively (Velthuis 1970).
The difference is partially due to the deficient
diet of workers after 60 hs of larval life, com-
pared with the complete diet of royal jelly
received by queen larvae (Weaver 1966, 1974,
Tsao & Shuel 1973).

In 13% of cases the left and right ovaries
of A. mellifera workers have the same number
of ovarioles, but in 76% of cases the left ovary
has more ovarioles than the right one (Hess
1942). Pain & Verge (1950) confirmed these
results and discussed the relative importance
of the left ovary in relation to the right one, a
fact also supported by Chaud-Netto & Bueno
(1979).

Levin & Haydak (1951) observed sym-
metrical ovaries in 19.9% of the bees they
examined, whereas Weaver (1956) found
19%. Bueno (1981) registered the same
characterist in 15.8% of Africanized bees (A.
mellifera) examined. Comparisons of the
mean number of ovarioles for both ovaries
were non significant in most cases, leading
the author to reporpose the hypothesis that
there is no importance of one ovary over the
other.

Bueno (1981), in a study of the variation
in ovariole number among descendants of
crosses between queens of colonies, whose
workers showed a small number of ovarioles,
and drones of colonies in which workers
showed a large number of ovarioles, observed
that these descendants are closer to the father
side. He also observed that this trait is not
related to bee weight at emergence from the
cell. Ceccato et al. (1984) found no relation-
ship between ovariole number and maximum
larval weight (L5).

Diniz-Filho et al. (1993) estimated nar-

row and broad sense heritabilities (h2) of the
number of ovarioles in A. mellifera workers.
For this purpose they used data sets based on
groups of half sisters (queens inseminated by
several drones) and super-sisters (single-drone
insemination). The values obtained were in
the usual range for economically important
characters, as honey for instance (between
0,25 and 0,38).

Thuller et al. (1996) made a comparative
analysis of ovarioles number in workers of
two stock colonies (Italian and Africanized),
two inbred colonies and eleven hybrid colo-
nies (F1) of the honeybee A. mellifera. The
range observed for the number of ovarioles/
worker was greater (6-26) in the Italian stock
colony than in the Africanized one (2-16). The
same authors concluded that the great vari-
ability observed in the hybrid colonies (2-31)
was at least partially due to different geno-
types of the bees from each population.

The objective of this study was to deter-
mine the number of ovarioles in honeybee
workers from Africanized and Italian
backcrosses, comparing the data with those
registered for stock, inbred and F1 ancestors
colonies.

Material and Methods

In the 1st phase, the following material was
used: an Africanized stock colony (nº 221),
containing an Africanized queen natural mated
with several drones; an Italian stock colony
(nº 224), with Italian queen, also mated with
many drones; an Africanized inbred colony
(nº 228) with queen used as source of drones
to make the F1 crosses; an Italian inbred
colony (nº 59) with queen used as source of
queens, and 11 colonies of F1 worker bees
from the mating of Italian queens with
Africanized drones. In the 2nd phase
backcrosses gave origin to 36 colonies: 16
with bees from backcrosses to Africanized
ancestors and 20 with bees from backcrosses
to Italian ones.

All colonies belonged to the Department
of Biology, São Paulo State University - Cam-
pus Rio Claro. The queens were obtained by
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simple larval transference, each one of them
mated to a single drone by instrumental in-
semination, except queens of both stock colo-
nies. The crossing scheme utilized (Fig. 1) was
a modification of the method proposed by
Rothenbühler (1960) and Cale &
Rothenbühler (1979). Fifty worker pupae

detect any differences among backcrosses
colonies.

Results and Discussion

The number of ovarioles in the hybrid
colonies (F1) ranged from 2 to 31 ovarioles/

were collected from each colony, fixed in
Bouin’s solution and preserved in 70% alco-
hol. The bees were dissected and the ovaries
excised to establish the normal variation in
the number of ovarioles in both types of
backcrosses.

The normality of the data was verified by
using test of normality with an alternative of
asymmetry (Levy 1974). The homogeneity of
variances was verified by the Bartlett test and
since the variances were found not to be ho-
mogeneous, the Mann Whitney U test or the
Kruskal-Wallis test was used (Siegel 1979,
Sokal & Rohlf 1981). The mean numbers of
ovarioles in right and left ovaries of each
worker were compared using t test. Wilcoxon
test was also applied to the data in order to

worker. The range of variation usually ob-
served for the number of ovarioles in A.
mellifera workers is from 2 to 20 (Velthuis
1970, Chaud-Netto & Bueno 1979). In this
research we registered from 2 to 56 ovarioles/
worker in the Africanized backcrosses and
from 2 to 117 ovarioles/worker in the Italian
ones (Table 1). In a previous research Thuller
et al. (1996) found from 2 to 16 ovarioles in
Africanized stock workers, and from 6 to 26
in Italian ones. The same authors observed a
reduction on the average number of ovarioles
for both Africanized (3 - 13) and Italian (3 -
17) inbred colonies. In these cases the range
was reduced probably because each queen was
instrumentally mated to a single drone. The
great variation registered considering both

Figure 1. Scheme used of crossings between Africanized and Italian honeybees, Apis
mellifera, comparing stock, inbred, F1 and backcrossed colonies to determine the number of
ovarioles in descendent workers.
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stock colonies (from 2 to 26 ovarioles/worker)
may explain why a part of the F1 colonies
presented a mean number of ovarioles closer

to the value obtained for the Italian stock
colony, and the other near to the Africanized
one (Fig. 2). The same reasoning can be used

Table 1. Number of ovarioles in honeybee Apis mellifera workers (n = 50) from Africanized
and Italian backcrossed colonies.

Africanized Ovarioles/number C.V. Mode Italian Ovarioles/number C.V. Mode

Colonies X SD Range Colonies X SD Range

01 8.0 ± 2.94 2 - 14 0.36 8 17 44.8 ± 24.58 9 - 117 0.54 34
02 16.0 ± 9.87 5 - 56 0.61 14 18 9.0 ± 4.92 2 - 32 0.54 7
03 6.0 ± 6.20 2 - 46 1.30 5 19 5.3 ± 2.19 2 - 10 0.41 6
04 5.2 ± 1.63 2 - 8 0.31 5 20 6.5 ± 1.88 3 - 11 0.29 7
05 12.9 ± 3.65 6 - 26 0.28 12 21 4.5 ± 1.78 2 - 11 0.39 3
06 10.6 ± 4.68 5 - 29 0.44 8 22 35.8 ± 19.36 12 - 86 0.54 16
07 8.3 ± 3.05 3 - 16 0.36 6 23 5.9 ± 1. 98 2 - 10 0.33 6
08 10.3 ± 4.97 3 - 33 0.48 9 24 8.7 ± 5.19 2 - 28 0.59 6
09 5.5 ± 2.49 2 - 12 0.45 5 25 13.0 ± 5.93 3 - 32 0.45 13
10 7.1 ± 2.60 2 - 14 0.36 6 26 9.6 ± 3.64 3 - 19 0.38 8
11 8.4 ± 2.57 4 - 16 0.31 7 27 5.6 ± 2.20 3 - 11 0.39 4
12 7.2 ± 2.87 2 - 14 0.39 7 28 10.5 ± 3.98 4 - 24 0.37 8
13 13.6 ± 3.89 4 - 22 0.28 14 29 9.1 ± 3.13 2 - 17 0.34 9
14 6.4 ± 1.73 3 - 10 0.27 5 30 10.3 ± 4.79 3 - 27 0.46 9
15 11.0 ± 3.67 2 - 20 0.33 12 31 5.2 ± 1.87 2 - 11 0.36 4
16 6.6 ± 2.16 3 - 11 0.32 8 32 7.2 ± 2.34 2 - 13 0.32 9

33 9.7 ± 8.89 2 - 38 0.92 5
34 11.7 ± 5.54 4 - 38 0.47 8
35 13.7 ± 4.72 5 - 32 0.34 13
36 11.2 ± 3.43 4 - 19 0.30 14

Figure 2. Number of ovarioles in hybrid honeybee workers, Apis mellifera, from F1 colo-
nies obtained by crossing queens and drones through instrumental insemination.
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to explain the large range observed in both
types of backcrosses (from 2 to 117 ovarioles/
worker), considering the results registered for
F1 colonies (Figs. 3A, B). From the 1800
backcrosses worker honeybees dissected

19.5% had the same number of ovarioles in
the left and right ovaries, 39.4% had a larger
number of ovarioles in the right ovary and
41.1% had more ovarioles in the left. The
means for right and left ovaries were similar

Figure 3. Number of ovarioles in hybrid honeybee workers, Apis mellifera, from Africanized
(A) and Italian (B) backcrosses obtained by crossing queens and drones through instrumental
insemination.
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(t test, P < 0.05), as was observed for stock,
inbred, and F1 colonies (Thuller et al. 1996).
These data confirm the hypothesis that one
ovary is not more important than the other in
relation to the number of ovarioles (Bueno
1981). Significant results (P < 0.001) were
obtained in a nonparametric analysis of vari-
ance (Kruskal-Wallis) applied to the data reg-
istered for F1 colonies (H = 203.3),
Africanized backcrosses (H = 365.3) and Ital-
ian backcrosses (H = 545.9).

In conclusion, since the experimental hives
were maintained under the same environmen-
tal conditions and had approximately the same
quantity of food (honey and polen) and the
same number of bees, we believe that the dif-
ferences observed on the number of ovarioles
may be partially determined by genes, as was
suggested by Chaud-Netto & Bueno (1979)
and later confirmed by Diniz-Filho et al.
(1993). However, this genetic component may
be associated with differences in environmen-
tal conditions of the colonies during the lar-
val period, resulting in a variation on the quan-
tity of royal jelly furnished to the worker lar-
vae. This important association of factors may
contribute to the expression of the differences
detected among the colonies used in this re-
search.

Acknowledgements

We thank to the Science Foundation of
São Paulo State (FAPESP), process nº 87/
3567-5, for the financial support of this study.

Literature Cited

Bueno, O.C. 1981.  Diferenciação dos ovários
e determinação do número de ovaríolos
em Apis mellifera L.(Hym.: Apidae). Tese
de doutorado, USP, São Paulo, 92 p.

Cale Jr., G.H. & W.C. Rothenbühler. 1979.
Genetics and breeding of the honey bee.
In: The hive and the honey bee. Illinois,
Dadant & Sons, 740 p.

Ceccato, S.R., D.S. Attili, D. Beig & O.C.

Bueno. 1984. Estudo comparativo do
número de ovaríolos em larvas de rainha
e de operárias de Apis mellifera. Ciência
e Cultura 36: 785.

Chaud-Netto, J. & O.C. Bueno. 1979.
Number of ovarioles in workers of Apis
mellifera adansonii and Apis mellifera
ligustica: a comparative study. J. Apic.
Res. 18: 260-263.

Diniz-Filho, J.A.F., O.C. Bueno, J. Chaud-
Netto & O. Malaspina. 1993. Herita-
bility of the number of ovarioles in honey
bee workers (Apis mellifera L.) (Hym.:
Apidae). Rev. Bras. Gen. 16: 917-921.

Hess, G. 1942. Ueber den Einfluss der
Weisellösigkeit und des Fruchtbar-
keitsvitamins E auf die Ovarien der
Bienenarbeiterin. Beih. Schweiz.
Bienenztg. 1: 33-110.

Levy, K.L. 1974. Testing that K independent
random samples were drawn from K
normal populations. Psychometrika 39:
363-366.

Levin, M.D. & M.H. Haydak. 1951.
Seasonal variation in weight and ovarian
development in the worker honeybee. J.
Econ. Entomol. 44: 54-57.

Pain, J. & J. Verge. 1950. Contribution à
l´étude de l´ovaire des ouvrières
d´abeilles. L´Apiculteur 8: 45-55.

Rothenbühler, W.C. 1960. A technique for
studying genetics of colony behaviour in
honeybees. Am. Bee J. 100: 176-198.

Siegel, S. 1979. Estatística não paramétrica.
São Paulo, McGraw-Hill do Brasil, 350
p.

Sokal, R.R. & F.J. Rohlf. 1981. Biometry.
The principles and practice of statistics
in biological research. New York, W.H.
Freeman and Co., 2nd ed., 859 p.

Thuller  et  al.



     An. Soc. Entomol. Brasil 27(2) 243Junho, 1998

Thuller, R.H.C., O. Malaspina, O.C.
Bueno, J. Chaud-Netto. 1996. Number
of ovarioles in workers descendent from
crossings between Africanized and Italian
honeybees (Apis mellifera L.): Com-
paring stock, inbred and F1 colonies. An.
Soc. Entomol. Brasil 25: 501-506.

Tsao, W. & R. W. Shuel. 1973. Studies in
the mode of action of royal jelly in
honeybee development. IX. The carbo-
hydrates and lipids in the haemolymph
and the fat body of developing larvae.
Can. J. Zool. 51: 1139-1148.

Velthuis, H.H.W. 1970. Ovarian deve-
lopment in Apis mellifera worker bees.

Entomol. Exp. Appl. 13: 377-394.

Weaver, N. 1956. Ovarian development of
worker honeybees. J. Econ. Entomol. 49:
854-857.

Weaver, N. 1966. Physiology of caste
determination. Annu. Rev. Entomol. 11:
79-102.

Weaver, N. 1974. Control of dimorphism in
the female honeybee. 2. Methods of
rearing -larvae in the laboratory and of
preserving royal jelly. J. Apic. Res. 13:
3-14.

Received 13/II/97. Accepted 05/III/98.



<<
  /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


