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Summary

The thinning of flowers and fruit sets did not change the
strength of tree growth in a significant way. Szampion cv. trees
on rootstock A 2 grew better than on M.7. The trees of Szampion
RENO cv. grew significantly worst. The thinning of flowers and
fruit sets decreased the yield from a tree and the total yield from
1 ha of the studied biological material. Flower thinning slightly
increased the mean commercial yield as compared to the control
trees. Thinning of 50% of flowers at the stage of the pink bud
and sets after the June fall decreased the number of fruits on the
trees of Szampion cv. grafted on M.7. It was only in 2004 that
the flower thinning treatment significantly increased the fruit
weight. Flower thinning increased the percentage of fruits with
a diameter of over 7 cm in the case of Szampion cv. trees graf-
ted on M.7. This treatment considerably (in 2006 significantly)
improved fruit colouring. A positive reaction to flower thinning
was also observed in Szampion RENO trees. In the case of
Szampion cv., which shows a tendency to excessive fruit setting
and small fruits, it is better to apply flower thinning eliminating
the excess of sets in the period of cell division in growing fruits
than do it later, after the June fall. The inflorescence removal
treatment requires much more time than thinning of fruit sets.
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INTRODUCTION

In the conditions when the European Union mar-
ket is saturated with apple fruits, the quality of apples
offered becomes a very important issue (Makosz,
2007). The most commonly applied methods of im-
proving the quality of fruit is to use manual or chemi-
cal thinning of flowers of fruit sets (Basak, 1993;
Jones et al. 1997; Link and Blake, 1998;
Basak and Jadczuk, 1999; Krzewinska et
al. 1999; Wieniarska et al.2000; Basak et
al.2002; Tyburski et al.2006). Acommon view
dominates in scientific literature and in practice that
chemical thinning is largely unreliabile, while manual
thinning is very time-consuming.

The purpose of the studies was to find out the
effect of manual thinning of flowers and fruit sets on
the size and quality of the yield of Szampion cv. apple
trees, one of the most popular cultivars in production
orchards.

MATERIALS AND METHODS

The experiment was established in 2004 on
a production quarter of Szampion cv. planted on grey
brown podzolic soil in 2000. The trees of this cultivar
grafted on semi-dwarf M 7 rootstock were planted at
a spacing of 3.8 x 1.7 m (about 1,550 trees per 1 ha)
and on strongly growing A 2 rootstock at a spacing of 4
x 2 m (1,250 trees). In 2005 cv. Szampion RENO trees
were included in the studies, grafted on M.7 rootstock
and planted at a spacing of 4 x 2 m at the same time as
the above mentioned plants.

The experiment was set up in a scheme of ran-
dom blocks in 5 repetitions. The repetitions were the
plots where 3 trees grew on each. The following set of
combinations was used for the studied material:

1. Szampion on M.7 — control

2. Szampion on M.7 — manually thinned every second
fluorescence at the pink bud stage

3. Szampion on M.7 — manually thinned after the June
fall — distorted and small sets were left, leaving the
petioles

4. Szampion RENO on M.7 — control

5. Szampion RENO on M.7 — 50% flowers removed
like in combination 2

6. Szampion on A 2 — control

7. Szampion on A 2 — thinned after the June fall like in
combination 3.

The tree diameter at a height of 30 cm was
measured in the experiment. The yield from each tree
was weighed. Fruits picked up from particular trees
were counted in combinations 1-3. During the harvest,
1 box of fruits from a repetition was taken for each
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combination. Those fruits were sorted out, estimating

The results were statistically analyzed using

the proportion of fruits with a diameter of over 7 cm  variance analysis and Tukey’s confidence intervals at
in the yield and the quantity of fruits with a pink blush  the level of significance of 5%.

covering more than 75% of the peel surface.

Based on these measurements, the cross-section
area of the trunks was calculated as well as total and
commercial yields from 1 ha of the orchard, the mean

RESULTS AND DISCUSSION

No significant effect of the thinning treatments

weight of fruits and the percentage of fruits with a di-  was shown on the growth of Szampion cv. trees on two
ameter of over 7 cm and the colouring of over 75% of  rootstocks and of cv. Szampion RENO.

the peel area. Besides, measurements were made of the
time of thinning and fruit gathering.

Table
Influence of type of thinning and rootstock on the gr

1
owth of apple trees cv. Szampion in 2004-2006.

Trunk cross section area in cm?

Time of thinning

for one ha

Combinations for one tree in min. inh
2004 2005 2006 2004 2005 2006 X
Szampion on M.7 37.3bc 47.3ab 54.9a 0 0 0 0 0
Control
Szampion on M.7 32.5¢ 44.8b 51.7a 17 20 25 21 542
Thinning of 50% of flowers
Szampion on M.7 34.0c 43.0b 50.3a 12 15 15 14 362
Thinning after June fall
Szampion RENO on M.7 30.1c 33.1b
Control
Szampion RENO on M.7 Thinning of 30.0c 32.1b
50% of flowers
Szampion on A 2 43.0a 52.8a
Control
Szampion on A 2 40.7ab 50.2ab

Thinning after June fall

Means followed by the same letters do not differ significantly for p=0.05

The trees grew worse on M.7 as compared to A 2
rootstock. In 2004 significant differences were shown
between these rootstocks. The trees of cv. ‘Szampion
RENO’ were characterized by the poorest growth as
compared to the other combinations.

The thinning of one tree on a semi-dwarf root-
stock M.7 lasted from 12 to 25 minutes. Less intensive
thinning of sets after the June fall required less time.
The thinning treatments required 362-542 man-hours
per 1 ha.
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Table 2
Influence of type of thinning and rootstock on yielding of apples cv. Szampion in 2004-2006.

Yield from tree in kg Mean yield from one

haint
Combinations
2004 2005 2006 X Total Ife‘fcr:al
Szampion on M.7 46.5a 47.5b 33.0a 423 65 49
Control
Szampion on M.7 40.0b 39.8cd 29.1ab 36.3 56 50
Thinning of 50% of flowers
Szampion on M.7 34.8¢c 37.4d 30.0a 34.1 53 33
Thinning after June fall
Szampion RENO on M.7 42.8c 29.9ab 36.3 45 33
Control
Szampion RENO on M.7 39.0cd 27.5b 332 41 34
Thinning of 50% of flowers
Szampion on A 2 48.4a 57.2a 52.8 66 45
Control
Szampion on A 2 40.6b 41.9cd 41.2 51 43

Thinning after June fall

Explanations as in table 1

In the case of the control combinations, the
highest yield from a tree was obtained from Szampion
on A 2 only in 2005. The differences between the root-
stocks and between Szampion RENO and Szampion
proved to be significant. Similar tendencies were ob-
served in the other years of the study, but the differ-
ences between the studied biological material turned
out to be insignificant.

The present observations confirm the fact
known in literature that the strength of tree growth and
its yielding are mostly determined by biological ele-
ments: the rootstock and the cultivar (Bielicki et
al.1999; Wocior et al. 2001).

Flower thinning significantly decreased the
yielding of cv. Szampion on M.7 in the first two years
of the study. A similar tendency was observed in Szam-
pion in 2006 and in Szampion RENO in both study
years, but the differences between the combinations
were insignificant.

Set thinning in the years 2004 and 2005 signif-
icantly decreased the yield of cv. Szampion on both
rootstocks. In 2006 the differences between the control

trees and those on which sets were thinned were insig-
nificant.

The present results confirm those which were ob-
tained in experiments of a number of authors (Basak,
1993; Jones et al. 1997; Link and Blanke,
1998; Wieniarska et al.2000; Kaptan and
Wocidr, 2005; Tyburski et al. 2006), pointing
to the fact that flower set thinning decreases the total
yield. The degree of yield reduction depended on thin-
ning intensity as well as the manner and date of the
treatment.

Flower thinning increased the commercial yield
from 1 ha by about 1 ton for the cultivars of Szampion
and Szampion RENO. Irrespective of the rootstock,
fruit set thinning slightly decreased the commercial
yield as compared to the control combination.

Wieniarska et al.(2000)andSzot (2007)
report that — depending on the manner and date of thin-
ning — an increase of the commercial yield of Szam-
pion cv. was obtained. Earlier thinning usually gave
better results. A similar regularity was observed in the
present studies.
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Table 3
Influence of thinning on the number of fruits and the fruit weight in apples cv. Szampion in 2004-2006.

Number of fruits on tree

Fruit weightin g

Combinations _ _
2004 2005 2006 X 2004 2005 2006 X
Szampion on M.7 297.3a 239a 193.4a 243 135.0b 179a 170.6a 161
Control
Szampion on M.7 264.7a 210b 183.0a 219 176.1a 189a 159.0a 175
Thinning of 50% of flowers
Szampion on M.7 253.0a 216b 211.4a 227 137.5b 173a 170.2a 160

Thinning after June fall

Explanations as in table 1

On average, in the course of 3 years, the thin-
ning of flowers and fruit sets decreased the number of
fruits of Szampion cv. on the trees grafted on M.7. The
differences between the control combination and the
thinned trees were significant only in 2005.

Flower thinning significantly increased the fruit
weight of Szampion cv. only in 2004. It deserves men-
tioning that in 2004, in the control combination and
after thinning, fruits of much smaller weight were ob-
tained as compared to the previous years.

Numerous authors (Krzewinska et al.
1999; Czynczyk et al. 2001; Kaptan and
Wocidr, 2005; Szot, 2007) suggest leaving only
a definite number of sets in the period of manual thin-
ning so as to ensure a satisfactory yield of very good
quality. The present studies point out that in the case of
the Szampion cv. trees grafted on semi-dwarf rootstock
M.7 this number should not exceed 200. This problem
requires further studies.

Table 4
Influence of type of thinning and rootstock on fruit quality in apples cv. Szampion in 2004-2006.

Percentage of fruits with a diameter of over

Percentage of fruits with coloration on

7 cm over 75% of fruit surface

2004 2005 2006 x 2004 2005 2006
Szampion on M.7 70.4b 82.0ab 73.9ab 75 26.8a 83.0a 10.7d
Control
Szampion on M.7 94.4a 92.0a 81.0a 89 37.0a 90.0a 22.6¢
Thinning of 50% of flowers
Szampion on M.7 69.8b 49.3d 71.1b 63 15.0a 73.0b 14.0d
Thinning after June fall
Szampion RENO on M.7 82.0ab 66.3¢c 74 83.0a 39.4b
Control
Szampion RENO on M.7 92.0a 67.6bc 80 90.0a 73.7a
Thinning of 50% of flowers
Szampion on A 2 70.1b 68.6c 69 17.0a 52.0c
Control
Szampion on A 2 89.8a 78.7bc 84 18.0a 51.0c

Thinning after June fall

Explanations as in table 1
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In the case of the Szampion and Szampion
RENO cultivars, the studies found out a positive ef-
fect of flower thinning on the percentage of fruits with
a diameter of over 7 cm in the yield. Significant differ-
ences, in comparison to the control combination, were
observed only for Szampion cv. in 2004.

Removing distorted and small sets after the
June fall did not improve the percentage of fruits with
a diameter of over 7 cm. A similar effect was obtained
in earlier studies (Kaptan and Wocior, 2005)
conducted on Szampion cv. trees grafted on M.26 and
P 60 when thinning was not intensive.

A small or no effect of set thinning after the
June fall on the commercial yield of Szampion cv. was
observed in the most recent studies by Szot (2007).

Sets thinning did not significantly affect the col-
ouring of Szampion cv. fruits on either rootstock in the
years 2004 and 2006. In 2005 this treatment signifi-
cantly decreased the percentage of very well coloured
fruits of Szampion cv. on M.7, and it did not change
this property in the trees grafted on A 2.

Flower thinning had a positive effect on the per-
centage of very well coloured fruits of ‘Szampion’ and
Szampion RENO cultivars in each year of the study,
and only in 2006 the differences were significant com-
pared to the control combination.

In 2005 much better fruit colouring was found
out in all combinations than in the other years. The
positive effect of early thinning on fruit colouring is
also observed by other authors (Wieniarska et
al.2000; Krzewinska et al.2002).

CONCLUSIONS

1. The thinning of flowers and fruit sets did not change
the strength of tree growth in a significant way. The
Szampion cv. trees on rootstock A 2 grew better
than on M.7. The trees of Szampion RENO cv. grew
significantly worst.

2. The thinning of flowers and fruit sets decreased the
yield from a tree and the total yield from 1 ha of the
studied biological material. Flower thinning slightly
increased the mean commercial yield as compared
to the control trees.

3. Thinning of 50% of flowers at the stage of the pink
bud and sets after the June fall decreased the number
of fruits on the trees of Szampion cv. grafted on
M.7. It was only in 2004 that the flower thinning
treatment significantly increased the fruit weight.
Fruit set thinning after the June fall did not change
the fruit weight in any significant way as compared
to the control combination.

4. In the case of Szampion cv. trees grafted on M.7,
flower thinning increased the percentage of fruits
with a diameter of over 7 cm. This treatment con-

siderably (in 2006 significantly) improved fruit col-
ouring. A positive reaction to flower thinning was
also observed in the Szampion RENO trees.

5. The effect of fruit set thinning on fruit quality was
related to the rootstock and it varied in particular
years. The thinning of sets of Szampion cv. on M.7
after the June fall in the years 2004 and 2006 only
slightly affected the percentage of fruits with a di-
ameter of over 7 cm and fruit colouring. In 2005 the
studies showed an incomprehensible fall in the per-
centage for both these features as compared to the
control combination. The Szampion cv. trees graft-
ed on A 2 increased the percentage of frutis with
a diameter of over 7 cm after fruit set thinning, but
did not improve the colouring.

6. Considerable differences in colouring between the
study years point out that the weather determined
the quantity of very well coloured fruits to a greater
degree that thinning treatments.

7. Inthe case of Szampion cv., which shows a tendency
to excessive fruit setting and small fruits, it is better
to apply flower thinning eliminating the excess of
sets in the period of cell division in growing fruits
than do it later, after the June fall. The inflorescence
removal treatment requires much more time than
thinning of fruit sets.
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Wplyw recznego przerzedzania kwiatow
i zawiazkow na plonowanie i jako$¢ owocow
odmiany Szampion

Streszczenie

Przerzedzanie kwiatow i zawiazkéw nie zmie-
niato istotnie sily wzrostu drzew. Drzewa odmiany
‘Szampion’ na podktadce A 2 rosty silniej niz na M.7.
Istotnie najstabiej rosty drzewa odmiany Szampion
RENO. Przerzedzanie kwiatéw i zawiazkow zmniej-
szato plon z drzewa i sumaryczny plon z hektara ba-
danego materiatu biologicznego. Przerzedzanie kwia-
tow zwigkszato nieznacznie $redni plon handlowy
w pordéwnaniu do drzew kontrolnych. Przerzedzanie
50% kwiatow w fazie rozowego paka i zawiazkow
po opadzie czerwcowym zmniejszato liczbg owo-
coéw na drzewach odmiany Szampion okulizowanych
na M.7. Tylko w 2004 roku zabieg przerzedzania
kwiatow istotnie zwigkszal masg¢ owocu. Przerzedza-
nie kwiatow zwigkszato procent owocdéw o $rednicy
powyzej 7 cm w przypadku drzew odmiany Szampion
okulizowanych na M.7. Zabieg ten poprawiat znacznie
(w 2006 roku istotnie) wybarwienie owocow. U drzew
odmiany Szampion RENO stwierdzono takze pozy-
tywna reakcje na przerzedzanie kwiatow. W przypad-
ku odmiany Szampion wykazujacej tendencje do nad-
miernego zawiazywania i drobnienia owocow bardziej
korzystne jest stosowanie przerzedzania kwiatow eli-
minujace nadmiar zawiazkow w okresie podziatu ko-
moérek w rosnacych owocach niz pdzne przerzedzanie
zawiazkoOw po opadzie czerwcowym. Zabieg usuwa-
nia kwiatostandow wymaga wigkszego naktadu czasu
pracy niz przerzedzanie zawiazkow.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /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 <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /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.)
    /POL <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


		2013-05-29T18:46:48+0100
	Polish Botanical Society




