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Summary

The study was conducted on experimental plots in the
conditions of Lublin. In the years 1998-2000 flowering, nectar
secretion and insect visitation of male and female flowers of two
winter squash (Cucurbita maxima Duch.) cultivars: ‘Ambar’
and ‘Amazonka’, were studied. The plants flowered from July
to October. The flower life span was within the range of 7-10
hours. Female flowers of cv. Ambar were marked by the most
abundant nectar secretion (129 mg). The nectar sugar content can
be estimated as average (25%—-35%). Winter squash nectar con-
tained 84% of sucrose as well as 8-9% of fructose and 7%—8%
of glucose. Flowers of the studied taxa were frequently foraged
by the honey bee (66%-98% of total insects) and bumblebees
(1%-30%).

Key words: Cucurbita maxima Duch., cultivars Ambar and Ama-
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INTRODUCTION

Plants from the Cucurbitaceae family have been
long cultivated and used by man in many ways. They
are introduced into cultivation more and more readily
due to their dietetic fruit. They are also appreciated as
melliferous plants. Their apicultural value is associated
with the prolonged time of flowering and the supply of
nectar over a long period of time (Demianowicz,
1953; Maurizio and Grafl, 1969). Squash flo-
wers produce the largest amount of nectar among plants
grown in our climatic conditions. One female flower can
produce 400 mg of nectar (Lipinski, 1982; Bana-
szak, 1987).

The aim of the study was to compare the abun-
dance of flowering and the amount of nectar secreted
by flowers of two winter squash cultivars. The total su-
gar concentration and content of sucrose, fructose and
glucose in nectar were also determined. The intensity
of visitation of both sex flowers by pollinating insects
was observed.

MATERIALS AND METHODS

The study was conducted in the years 1998-2000
on experimental plots in Al. Warszawska street in Lub-
lin (51°14'N and 22°32" E), on loess-based grey-brown
podzolic soil.

Winter squash (Cucurbita maxima Duch.) plants
belonging to two cultivars: Ambar and Amazonka, were
seeded after 15 May and observations were made throu-
ghout the whole period of flowering.

The observations covered the date and duration
of flowering, average flower life span, abundance of flo-
wering, including the proportion between the number of
male and female flowers, number of insect visits and
time of insect visitation in flowers on specified dates in
the years 1999-2000. The number of insects was recor-
ded between 5.00 and 17.00, and results were given at
0.5-hour intervals. Nectar production was investigated
using the pipette method, sampling at a time the amount
of nectar from the whole flower life span (Demiano -
wicz etal. 1960). The percentage nectar sugar content
was determined using the Abbe refractometer. Based on
the average weight of nectar sugars and abundance of
flowering, sugar yield was calculated for the two studied
taxa which was then translated into the so-called honey
yield. In 2000, at the Putawy-based Division of Apicul-
ture of the Institute of Pomology and Floriculture, the
nectar sugar content was determined using gas chroma-
tography in accordance with the harmonised methods
of the European Honey Commission (Bogdanov et
al. 1997).

RESULTS

Duration of flowering

Observations of flowering carried out in the years
1998-2000 demonstrated that, depending on the year
and cultivar, the start of winter squash flowering fell on
different decades of July, and even the first decade of



100

Marta Dmitruk

August. The end of flowering was noted from the se-
cond decade of September till the first decade of Octo-
ber. The average duration of flowering for winter squash
was from 72 days (cv. Amazonka) up to 80 days (cv.
Ambar) (Tab. 1).

Flower blooming and flower life span

In their final development stage, swollen flower
buds of winter squash changed their colour from light
green to yellow. After the bud reached the size of at least
2 cm, 5.5 days (female flowers) up to 10 days (male flo-
wers) elapsed until the open flower stage (Figs 1, 2).

Changes leading to flower opening in most of
the investigated plants started between 2.30 and 3.00.
At this time, anther dehiscence and pollen release in the
bud were also observed. The flower bud loosening was
associated with the appearance of small slits visible at
1/3 height of the corolla length until the corolla petals
took a position almost perpendicular to the flower axis.
For both taxa, on the average, 4 hour elapsed from the
loosening of petals at the bud apex to corolla opening.
The duration of the open flower stage and hours of co-
rolla opening and closing differed, depending on flower
sex, cultivar and weather conditions in the particular
year and month. In 1999 male flowers opened 2 hour
before female flowers, whereas in 1998 the opening of
flowers of both sexes was almost simultaneous. Winter
squash flowers opened between 4.30 and 6.30. The dura-
tion of the open flower stage from corolla opening until
corolla closing for winter squash was from 7 up to 10.5
hours. Winter squash flowers closed between 13.00 and
17.00. The process of flower closing lasted about 1 hour
(Fig. 4).

Abundance of flowering

Intensively smelling flowers of Cucurbita maxi-
ma Duch. cv. Ambar and cv. Amazonka have a five—lo-
bed, radial, yellow corolla with rounded lobes and the
corolla diameter of 10 cm (Fig. 3).

When investigating the abundance of flowering,
changes in the proportion of the number of male to
female flowers were found in different growing periods.
Generally, the number of male flowers exceeded the
number of female flowers (5-20 times). On the avera-
ge, winter squash cv. Ambar produced twice more male
flowers (162) than cv. Amazonka (77). But the average
number of female flowers of both cultivars was simi-
lar (Ambar — 10, and Amazonka — 11). The percentage
share of male flowers on the cv. Ambar plant was 94%
and of female flowers 6%, whereas for cv. Ambar it was
88% and 12%, respectively (Tab. 1).

Nectar secretion

Nectar secretion in flowers started soon after flo-
wer opening, that is, already in the first hour of anthe-
sis.

The average weight of nectar calculated for 10
flowers indicates that female flowers of winter squash

cv. Ambar were marked by the most abundant nectar
production — 1 289.7 mg of nectar. Both winter squash
cultivars are characterised by the production of a larger
amount of nectar in female than in male flowers (Tab.
2). The higher three-year average of nectar sugar con-
centration was noted in the case of male (34.91%) and
female (32.04%) flowers of winter squash cv. Ambar.
Cv. Amazonka exhibited similar percentage nectar su-
gar content in female flowers (32.23%) and a smaller
one in male flowers (24.86%). The amount of sugars in
nectar secreted by flowers, that is, their sugar yield, is
a measure of the abundance of plant nectar production.
The three-year averages of sugar weight in nectar from
10 flowers were the highest in female flowers of winter
squash cv. Ambar (393.3 mg). The lowest average valu-
es of nectar sugar weight were noted in male flowers of
winter squash cv. Amazonka (133.8 mg) (Tab. 2). The
studied taxa were characterised by a larger nectar sugar
weight in female than in male flowers. Female flowers of
both winter squash cultivars produced about twice more
nectar sugar than male flowers. Honey yield of winter
squash. cv. Ambar was over 2.5 times higher than in the
case of cv. Amazonka (Tab. 2).

Winter squash was characterised by a high per-
centage content of sucrose in the investigated amount
of nectar, 25.6 — 27.8%, what made up a large percen-
tage share of this sugar in total sugar content determi-
ned as 100% (83—84%). Monosaccharides were found
in winter squash nectar in much smaller amounts, fru-
ctose in the range of 2.5-3.1% and glucose 2.4-2.5%
(Tab. 3).

Insect visitation

Squash flowers are entomophilous. The main
pollinators of the observed taxa were honey bees (4Apis
melifera) (66 — 98.5%) and bumblebees (Bombus sp.)
(1.3-30%). Flies (Diptera), beetles (Cucumber beetles)
and ants (Formicidae) also appeared in the flowers.

Bees started their flower visitation between 7.00
and 7.30. The peak time of mass appearance of bees was
between 8.00 and 12.30. The largest number of visits in
one flower was noted in winter squash cv. Amazonka
(141.5). A larger number of bee visits in male than in
female flowers was observed over their whole life span

(Fig. 5).

DISCUSSION

The sequence of blooming of winter squash flo-
wers of particular sexes is different, depending on the
vegetation year. Many authors (Demianowicz,
1953; Lipinski, 1982; Fajkowska, 1985; Do-
rofeev etal. 1990; Nepi and Pacini, 1993; Ma-
sierowska and Wien, 2000) report that male flo-
wers appear on the plant from 2 up to 8 days earlier than
female flowers. The variation in these results can be
explained by the correlation of the sex of flowers produ-
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Fig. 1. Different development stages of winter squash cv. Ambar flowers: A — female flower, B — male flower.

Fig. 2. Different development stages of winter squash cv. Amazonka flowers: A — female flower, B — male flower.

Fig. 3. Female flower of winter squash cv. Ambar.
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Fig. 4. Life span of male and female flowers of two cultivars of winter squash in 1998-1999 years.

ced with weather conditions, primarily temperature and
light. Nitsch etal. (1952) recognise high temperature
and long day to be factors favouring the production of
staminate flowers, whereas low temperature and short
day — the development of pistillate flowers.

It the present study, it was demonstrated that more
male than female flowers developed on plants of the stu-
died taxa throughout the whole period of flowering. The
proportion of male to female flowers in winter squash
cv. Ambar was 16.6, whereas in cv. Amazonka it was
7.2. The advantage in the number of male compared to
female flowers was alsonoted by Fajkowska (1985)
and Battaglini (1968) who observed 10 stamina-
te flowers per one pistillate flower on a squash plant.
Similar results were obtained by Nepi and Pacini
(1993) who found that 7.9 times more male than fema-
le flowers were produced in summer squash (Cucurbita
pepo). They add that this proportion may slightly chan-
ge during vegetation.

In the taxa investigated in my study, the average
number of female flowers, produced by one plant over
the whole growing period (winter squash cv. Ambar
—9.7; cv. Amazonka — 10.7) much exceeded the num-
ber given for summer squash by Nepi and Pacini
(1993), which was 4.5. In summer squash, Masie-
rowska and Wien (2000) noted the number of female
flowers within the range of 7.1 — 13.5 in summer squash.

My observations show that flowers of both win-
ter squash cultivars were characterised by a short life
span which was about 9 hours. Depending on the spe-
cies and weather conditions as well as the time of the
growing period, flowers opened between 4.00 and 6.00
and closed between 10.00 and 17.00. Many authors (Mc
Gregor, 1976; Lipinski, 1982; Banaszak,
1987; Dorofeev et al. 1990; Philippe, 1991;
NepiandPacini, 1993; Nepi etal. 1996) confirm
the short duration of the open flower stage in squash.
Similar hours of flower opening were noted by: Nepi
et al. (1996) 5.00 —6.00; Masierowska and Wien
(2000) 5.00, and slightly later hours by Dorofeev et
al. (1990) 6.00 — 8.00.

The opening of flowers of both sexes lasted about
1/2 hour and closing about | hour. It is consistent with
the description of the process of closing and opening of
summer squash flowers contained in the paper by Nep i
andPacini (1993).

Maurizio and Grafl (1969) reported that
winter squash flowers produced 201 mg of nectar with
the nectar sugar concentration at the level of 20%. The
study presented in the present paper shows smaller
amounts of nectar secreted by winter squash flowers:
132.2 mg (cv. Amazonka) — 181.0 mg (cv. Ambar), but
with higher sugar content of 24.9%-34.9%. My study
proves that higher nectar secretion takes place in fema-
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Table 1

Period and abundance of flowering two cultivars Cucurbita maxima.

< . - . Numer of Mean of numer
Cultivars exo owering flowers per flowers per plant
Year flower period plant
3 ?
)
20.07 — 22.09 210.6
1
998 ? 23.07 —22.09 13.4
d 12.07-10.10 100.4
Ambar
1999
? 7.07 —28.09 4.8 161.7 9.7
)
14.07 — 27.09 174.0
2
000 ? 14.07 — 23.09 11.0
d 20.07 - 22.09 78.3
1998
? 28.07 —22.09 15.0
)
7.07 - 13.09 94.0 76.8 107
Amazonka
1
999 ? 2.07-27.08 5.4
d 11.07 - 25.09 58.2
2000 Q 13.08 - 30.09 11.8
Table 2
Characteristic of nectar producted in two cultivar Cucurbita maxima flowers.
Cultivars
Ambar Amazonka
Examined parameters Year Sex of flower
3 ? 3 ?
1998 538.3 1208.8 160.0 383.0
1999 269.4 1176.7 763.3 1088.3
Nectar amout per 10 flowers (mg) 2000 748.6 1484.5 630.0 878.7
Mean 518.8 1289.7 518.4 783.3
Sugar content in nectar (%) Mean 3491 32.04 24.86 32.23
Total sugar wieght in nectar per 10 flowers (mg) Mean 182.8 393.3 133.8 254.4
Bee honey productivity per 1 plant (g) 4.17 1.62
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Table 3
Sugars content in Cucurbita maxima cv. Ambar nectars.
Sex of flower
3 ? 3 ? 3 ? 3 ?
Fructose (F) Glucose (G) Saccharose (S) S: (F+G)

Sugars content in

2.52 3.14 2.40 2.54 25.58 27.85
nectar sample (%)

5.2:1 4.9:1

Sugars content in total
sugar weight (%) 8.26 9.09 7.87 7.47 83.81 83.44

le flowers. Fahn (1949) and Nepi et al. (1996) also
claim that pistillate flowers secret more nectar than sta-
minate flowers.

However, in the present study female flowers
of winter squash cv. Amazonka produced nectar with
a higher sugar concentration than male flowers. But
Kazieva and Seibova (1965) report that pistillate
flowers secret more nectar with a higher percentage su-
gar content.

Demianowicz (1953) reports that squash
nectar contains the largest amount of sucrose. Accor-
ding to Zauralov and Pavlinova (1975) squash
nectar is composed in 85% of sucrose, 6% glucose,
5% fructose and 3% oligosaccharides. Qualitative and
quantitative analysis of nectar of two winter squash cul-
tivars presented in the present study showed a similar
percentage content of sucrose (83%—-84%) and much
larger amounts of glucose (8%) and fructose (9%). But
no presence of oligosaccharides was found.

Winter squash flowers were mainly visited
by bees and bumblebees, to a smaller extent by flies,
beetles as well as ants. Bees accounted for 66%—98%
of total insects. Numerous authors claim that the Cu-
curbitaceae are visited and pollinated primarily by bees
(Verdieva and Ismailova, 1960; Wolfen-
barger, 1962). Banaszak (1987) reports that in
the process of pollination of the Cucurbitaceae, apart
from the honey bee, the large earth bumblebee and small
garden bumblebee may be of some significance. Within
America, squash flowers are visited by the honey bee,
however, wild bees perform the main role in pollination
and fruit set. Wild bee species belonging to Peponapsis
and Xenoglossa collect eagerly not only nectar but also
pollen of the Cucurbitaceae (Maurizio and Grafl,
1969; Free, 1970; Willis and Kevan, 1995).

My observations demonstrate that bees started
foraging soon after the complete opening of winter
squash flowers: 7.00 — 7.30. Other authors give differ-
ent hours of visitation of Cucurbitaceae flowers by bees.
Lipinski (1982) also states that bees start visitation
of flowers after their opening. Sanduleac (1959)
noticed that squash flowers were pollinated by insects
between 6.00 and 12.00. According to Atwal (1970)
insect visits took place between 7.00 and 10.30.

In the conditions of Lublin, the peak time of mass
appearance of bees was between 8.00 and 12.30. San -
duleac (1959) gives a shorter time range: 8.00-9.00,
relevant to three species: Cucurbita maxima, C. pepo
and C. moschata. Nepi et al. (1996) demonstrated
that the maximum frequency of insect visits in summer
squash flowers also lasted an hour, but it started as early
as 7.00. The presented time differences are undoubtedly
associated with different climatic conditions relating
to the observations made.

The observations of the present paper’s author
showed that, in the case of the winter squash cultivars
studied, a larger number of bee visits related to male
flowers, 16.1 — 141.5 (on the average, 65.3), than female
flowers, 14.4 — 82.9 (on the average, 49.2). The observa-
tions were carried out throughout the whole flower life
span. Verdieva and Ismailova (1960) confirm
that honey bees are more prone to visit better visible
male flowers growing on long stalks. ButSanduleac
(1959) observed in winter squash 22.8 visits in the fe-
male flower and 16.1 in the male flower between 8.00
and 9.00, which was the peak time of bee foraging.
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CONCLUSIONS

1. Winter squash cv. Ambar is characterised by a higher
proportion of male to female flowers (16.6) than cv.
Amazonka (7.2).

2. The study of flowers of both winter squash cultivars
shows that female flowers of cv. Ambar are marked
by the most abundant nectar secretion (129 mg).

3. The nectar sugar content in winter squash can be esti-
mated as average (24.9%—-34.9%). Squash nectar con-
tains 5 times more sucrose (84%) than fructose and
glucose taken together (F: 8.3%-9.1; G: 7.5-7.9%).

4. Winter squash flowers are mainly visited by bees
(65.8%—-98.5%). A larger number of bee visits was ob-
served in male (65.3) than in female flowers (49.2).
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Kwitnienie, nektarowanie i oblot przez owady
zapylajace kwiatow dwoch odmian
Cucurbita maxima Duch.

Streszczenie

Badania przeprowadzono na poletkach do§wiad-
czalnych w warunkach Lublina. W latach 1998-2000
badano kwitnienie, nektarowanie i oblot przez owady
kwiatéw meskich 1 zeniskich dwoch odmian dyni olbrzy-
miej (Cucurbita maxima Duch.): ‘Ambar’ 1 ‘Amazon-
ka’. Rosliny kwitty od lipca do pazdziernika. Dhugos¢
zycia kwiatu miescita si¢ w granicach 7—10 h. Najobfit-
szym wydzielaniem nektaru odznaczaty kwiaty zenskie
odmiany Ambar (129 mg). Zawarto$¢ cukréw w nekta-
rze mozna ocenic jako $rednia (25%—35%). Nektar dyni
olbrzymiej zawierat 84% sacharozy oraz fruktozy 8-9%
i glukozy 7%-8%. Kwiaty badanych taksonow byly
chetnie oblatywane przez pszczol¢ miodna (66%—-98%
ogdhu owadow) i trzmiele (1%-30%).




<<
  /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


		2013-05-29T18:14:21+0100
	Polish Botanical Society




