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Abstract

The experiment was conducted in the years 2004-2006
in a private farm in the village of Frankamionka in Zamos¢
district. There were two experimental factors: 1. Cultivation
methods — sole cropping and strip intercropping; and II. Ten-
ding methods — mechanical, mechanical-chemical, and chemi-
cal weed control. The subject of the study was weed infestation
of the Mela variety of common bean. Beans were sown between
30 April and 5 May. Weed infestation was assessed in the last
week before harvesting by determining its floristic composition
and the frequency of occurrence of particular weed species, as
well as the air-dry weight of weeds.

The dominant weed species were Galinsoga parviflora,
Echinochloa crus-galli, Chenopodium album, and Amaranthus
retroflexus, which comprised 84.7% of the total number of
weeds. Strip intercropping markedly reduced the number of
weeds per unit area (by 50%), as well as the dry weight of their
aerial parts. The most effective method of weed control was the
mechanical-chemical method, which resulted in the lowest oc-
currence of weeds. It also significantly reduced the weight of
weeds.

Key words: strip cropping, weed infestation, tending, bentazon,
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INTRODUCTION

Common bean belongs to plants sensitive
to weed competition. To avoid yield decrease, common
bean crop should be kept weed-free 3 to 5 weeks after
sowing (Dobrzanski, 1996; Chmielowiec
and Borowy, 1998). When weeds accompany com-
mon bean during the entire growing-season, seed yield
can be reduced even about 60% (Hemss, 1985).
Herbicide application is the main method used in weed
control. But in recent years there has been a trend to de-
crease the quantity of applied herbicides, and to mini-
mize their negative influence on the environment. One

of the ways to achieve this goal is intercropping that
has been used for fodder and food production for many
years in various parts of the world (Carruthers et
al. 1998). This system results in more stable yields,
and due to the more efficient use of nutrients, water,
and light, it is possible to limit expenditures [Hor -
with, 1985, Fukai and Trenbath,1993;Zang
and L1, 2003]. Strip intercropping attempts to recon-
cile the interests of the farmer and protection of the
environment. It is a form of mixed cropping in which
two or more crops are grown side by side in strips wide
enough to enable independent mechanical cultivation,
but sufficiently narrow to allow interaction of ecologi-
cal factors. Because strip intercropping involves more
species, it is similar to a natural ecosystem, and the
spatial diversity can lead to increased total yield. Dis-
eases, particularly those associated with weather con-
ditions, have less effect on yield. Competition from
pests and weeds is also reduced, so that the use of pes-
ticides can be restricted (Crusoe, 1990; Liebman
and Dyck, 1993). The Polish literature contains nu-
merous studies on the advantages of mixed cropping
(Leszczyniska and Cacak-Pietrzak, 2006;
Buczek et al. 2007; Sadowski et al. 2003),
but none have examined how strip intercropping in-
fluenced weed infestation and how it can be used in
Polish agriculture.

The aim of the study was to assess how different
cultivation and tending methods affect weed infesta-
tion of the common bean crop.

METHODS AND CONDITIONS

A field experiment was conducted in an private
farm in the village of Frankamionka in Zamos¢ district
in the years 2004-2006. The experiment was set up in
a split-plot design with four replications. The experi-
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mental field was located on soil of clayey silt granu-
lometric composition, slightly acidic (pH in 1 n KCl
—6.5), containing 1.9% of organic matter.

The subject of the study was weed infestation
of the Mela cultivar of common bean (Phaseolus vul-
garis L.). This is a very early, high-yielding variety,
cultivated for dry seeds, suitable for growing all over
Poland (except for a few northern regions).

The following factors were analysed in the ex-
periment:

L. Cultivation methods

a. sole cropping, in which the size of one plot was
23.75 m?for sowing and 17 m’ for harvesting.

b. strip intercropping, in which three crops — dent
maize (Zea mays L. ssp. indentata) ‘Veritis’,
common bean, and spring wheat (Triticum aes-
tivum ssp. vulgare L.) ‘Helia’, were grown side
by side, each in separate strips 2.5 m wide. The
distance between the maize and common bean
strips was 50 cm, and between common bean
and spring wheat was 30 cm. The size of one
common bean plot was 11.75 m? for sowing and
10.5 m?for harvesting.

II. Tending methods

A — mechanical (weeding of inter-rows twice, the
first time four-five weeks after sowing and the
second time three weeks later)

B — mechanical-chemical; the herbicide Treflan
480 EC (trifluralin), before sowing at 1.5 1 L
x ha'! with 300 L x ha'!' water + weeding of in-
ter-rows once (at the same times as the second
weeding of inter-rows in the mechanical treat-
ment)

C — chemical; the herbicide Treflan 480 EC (trif-
luralin) before sowing at 1.5 L x ha! with 300
L x ha'! water, Basagran 600 SL (bentazon),
post-emergence at 2 L X ha™! with 200 L x ha'!
water, and Targa Super 05 EC (quizalofop-P-
ethyl) post-emergence at 1 L x ha'! with 200
L x ha! water.

Trifluralin was applied half a day before com-
mon bean sowing, and it was mixed with soil 6-8 cm
deep immediately after application. Bentazon was
used four weeks after sowing, when the common bean
plants were at the first triple-leaf stage and the majority
of dicotyledonous weeds were at the 4-leaf stage. Qui-
zalofop-P-ethyl was applied five weeks after sowing,
when the majority of weeds were at the second leaf
stage — before the tillering stage. The herbicides were
applied by a ‘Pilmet Sano 2 P-030° backpack sprayer.

Beans were sown between 30 April and 5 May,
at45 cm row spacing using a one-row hand seeder. The
planting density of common bean was 45,000 plants
per hectare. Spring wheat was sown between 15 and 20
April in a quantity of 220 kg of seeds per hectare, dent

maize was sown at the same time as common bean and
the planting density was 120,000 plants per hectare.
In the case of the two accompanying plants, three dif-
ferent tending methods were also applied (mechanical,
mechanical-chemical, and chemical weed control).

Fertilization for common bean was applied uni-
formly in the amounts of N — 30 kg x ha'!, P — 40 kg
X ha' and K — 108 kg x ha! (in the following form:
N — ammonium nitrate, P — super-phosphate, K — po-
tassium sulphate). All the fertilizers were applied once
before sowing. Tillage was conducted by the tradition-
al method according to the recommendations for this
plant.

Weed infestation of the common bean crop was
assessed in the last week before harvesting by deter-
mining species composition and frequency as well as
the dry weight of weeds. On each plot, two random
sample areas were set off with a 1 m x 0.5 m frame.
Within each frame, individual weed plants were count-
ed and floristic composition was determined. When the
weeds had been extracted and their roots cut off, the
plants were dried and then weighed to determine their
air-dry weight. Species nomenclature followed M ir ek
et al. (2002). Common bean was harvested by hand in
late August or early September. The results were ana-
lysed statistically using variance analysis. Differences
between means were evaluated with Tukey's test. The
results were tested at a 95% probability.

RESULTS

The analysed experimental factors significantly
influenced the weed infestation of the common bean
crop. A total of 21 species of weeds were noted, of
which 16 were ephemeral and 5 were perennial (Ta-
bles 1 and 2). Only 3 of the 21 species were monocoty-
ledonous. These were barnyard grass (Echinochloa
crus-galli), which occurred in high numbers in all the
combinations, and — occurring sporadically — yellow
foxtail (Setaria glauca) and loose silky-bent (Apera
spica-venti). Most of the species (18) were dicotyle-
dons. The number of weed species was not affected
by the cropping method. Despite the small number of
monocotyledonous species, these comprised 30% and
14.9% of the total number of weeds in the sole cropping
and intercropping, respectively (Fig. 1). The tending
methods, on the other hand, significantly influenced
the species biodiversity of the weeds. The greatest
number of species was noted where chemical tending
was applied, and the fewest when tending was limited
to mechanical weeding of the inter-rows (twice). The
proportion of monocotyledons was also influenced
by the different methods of weed control (Table 5).
In the treatments in which the chemical methods were
used, the number of barnyardgrass weeds was greater
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Table 1
Species composition and number of weeds per 1 m? growing in the common bean crop before harvest, depending on the cropping
system (mean for 2004-2006)

Cropping system

Species composition Sole cropping Strip cropping

Short-lived
Galinsoga parviflora Cav. 27.4 11.5
Echinochloa crus-galli (L) P. Beauv 13.2 3.0
Chenopodium album L 5.2 2.0
Amaranthus retroflexus L. 54 3.0
Solanum nigrum L. 0.5 0.3
Galium aparine L. 0.5 -
Polygonum nodosum L. 0.8 1.5
Capsella bursa-pastoris (L.) Medik. 0.9 1.2
Matricaria maritima subsp. inodora (L.) Dostal 0.5 0.3
Setaria pumila (Poir) Roem. & Schulz. - 0.1
Stelaria media L. 0.1 0.1
Euphorbia helioscopia L. 0.4 0.6
Thlaspi arvense L. 0.1 0.2
Apera spica venti (L.) P. Beauv. - 0.1
Galeopsis tetrahit L. 0.3 0.1
Sonchus asper L. 0.1 -
Total of short-lived weeds 554 24.0
Number of short-lived species 14 14
Perennial
Convolvulus arvensis L. 0.1 0.1
Taraxacum officinale Web. 0.7 0.2
Equisetum arvense L. 0.6 -
Plantago maior L. 0.7 -
Trifolium pretense L. - 0.1
Total of perennial weeds 2.7 0.4
Number of perennial species 4 3

Total number of species 18 17
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Table 2
Species composition and number of weeds per 1 m? growing in the common bean crop before harvest, depending on the tending
method (mean for 2004-2006)

Tending method
Species composition A B c
Short-lived
Galinsoga parviflora Cav. 21.9 26.7 9.7
Echinochloa crus-galli (L) P. Beauv 6.2 0.7 7.9
Chenopodium album L 8.2 0.9 1.8
Amaranthus retroflexus L. 9.7 2.1 0.8
Solanum nigrum L. 0.9 - 0.3
Galium aparine L. 0.4 0.2 0.2
Polygonum nodosum L. 1.8 0.8 0.8
Capsella bursa-pastoris (L.) Medik. - 0.6 2.5
Matricaria maritima subsp. inodora Dostal (L.) - 0.6 0.5
Setaria pumila (Poir) Roem. & Schulz. - - 0.1
Stellaria media L. - - 0.3
Euphorbia helioscopia L. 0.4 0.1 1.1
Thlaspi arvense L. - 0.1 0.3
Apera spica venti (L.) P. Beauv. - - 0.1
Galeopsis tetrahit L. - - 0.5
Sonchus asper L. 0.2 - -
Total of short-lived weeds 49.7 32.8 26.9
Number of short-lived species 9 10 15
Perennial

Convolvulus arvensis L. - 0.2 -
Taraxacum officinale Web. - 0.3 0.1
Equisetum arvense L. - 0.5 0.4
Plantago maior L. - - 0.3
Trifolium pretense L. - - 0.2
Total of perennial weeds - 1.0 1.0
Number of perennial species 0 3 4
Total number of species 9 13 19

*Method of tending: A — mechanical, B — mechanical-chemical, C— chemical
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Table 3
Weed density in the common bean crop (no X m?)

Cropping system

Tending Mean
Sole cropping Strip cropping
A* 67.9 31.9 49.9
B 46.7 18.6 32.4
C 71.6 21.1 46.3
Mean 61.1 23.7 -
LSD, , for: cropping — 11.3; tending — 17.4; interaction — 31.8
*Method of tending: A — mechanical, B — mechanical-chemical, C — chemical
Table 4
Air-dry weight of weeds in the common bean crop (g X m?)
Cropping system
Tending - - - Mean
Sole cropping Strip cropping
*A 206.1 149.9 178.0
B 130.4 91.0 110.7
C 1345 103.9 119.2
Mean 157.0 114.9 -

LSD, , for: cropping — 4.8; tending — 7.5; interaction — 13.7

*Method of weed control: A — mechanical, B — mechanical-chemical, C — chemical

Number of mono- and dicotyledonous weeds for different methods of cropping and weed control (per 1 m?).

Table 5

Methods of cropping Methods of weed control
Weeds
Sole cropping Strop cropping A* C
monocotyledonous 13.2 32 6.2 8.0
dicotyledonous 43.8 21.4 43.5 20.0

*Method of weed control: A — mechanical, B — mechanical-chemical, C — chemical

Table 6
Yield of common bean seeds (dt X ha™')

Cropping system

Tending Mean
Sole cropping Strip cropping
*A 9.3 114 104
B 16.8 17.1 16.9
C 18.1 18.0 18.0
Mean 14.7 15.5

LSD, for: cropping — 0.38; tending — 0.59; interaction — 1.0

*Method of weed control

: A — mechanical, B — mechanical-chemical, C — chemical
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than in the other treatments. Irrespective of the experi-
mental factors, the species found in the largest num-
bers were Galinsoga parviflora, Chenopodium album,
Amaranthus retroflexus, and Echinochloa crus-galli.
These dominant species comprised from 81% of the
total number of weeds in the case of the intercropping
to 92% in the sole cropping. The remaining species oc-
curred rarely or sporadically.

Under the conditions of strip cropping of beans
with dent maize and spring wheat, the total number
of weeds per unit area was significantly lower; weed
density was over 50% lower than in the case of the
sole cropping (Table 3). This indicator was also influ-
enced by the weeding method. Significant differences
were noted between mechanical tending and mechani-
cal-chemical tending. Like the number of weeds, the
weight of their aerial parts was also significantly lower
in the case of the strip intercropping. The tending meth-
od also had a very marked influence. The highest dry
weight of aerial parts was noted in the case of mechan-
ical weeding, while significantly lower weights were
produced by the weeds when one of the other tending
methods was applied. The differences between the me-
chanical-chemical method and the chemical method
were small and statistically insignificant (Table 4).

Changes in weed infestation of common bean,
as a result of different cultivation and tending methods,
influenced the yield of seeds. Strip cropping signifi-
cantly increased yield as compared to sole cropping.
The highest weed infestation under the conditions of
the mechanical method resulted in a low yield of com-
mon bean. The other tested methods of tending signifi-
cantly increased seed yields (Table 6).

DISCUSSION

The dominant species in weed infestation of the
common bean crop were Galinsoga parviflora, Echi-
nochloa crus-galli, Chenopodium album, and Ama-
ranthus retroflexus. These species are also mentioned
by Chmielowiec and Borowy (2004) as those
occurring most frequently in bean crops in the Lublin
region. They accounted for 84.7% of the total number
of weeds. The most frequently occurring species was
Galinsoga parviflora (47%). The remaining species
occurred sporadically.

Pulse crops grow slowly in the initial phase,
which creates favourable conditions for the develop-
ment of weeds. Mechanical methods of weed control
are not always effective, especially in unfavourable
weather conditions. In the present study, the highest
weed infestation was found to result when mechanical
procedures alone were used for weed control. The most
effective was the mechanical-chemical method, which
significantly reduced both the number of weeds and

their dry weight. This method is gaining in importance
due to the promotion of integrated agriculture and ef-
forts to restrict the use of chemicals (Podlesny,
2007). The chemical method was less effective in re-
ducing the number of weeds per unit area. This could
be due to the high frequency of barnyardgrass, which
is resistant to bentazon, and of Galinsoga parviflora,
which emerged after the active substance in the herbi-
cide was no longer effective. Survived plants of Echi-
nochloa crus-galli could have been covered by bean
leaves or were at a later stage of growth and this de-
creased the effect of quizalofop-P-ethyl application.
Chmielowiec and Borowy (2004) report that
after the application of bentazon survived weeds were
most advanced in growth and with leafs covered by lit-
tle hairs (Amaranthus retroflexus, Galinsoga ciliata)
and they were also shaded by bean leaves.

Mixed cropping increases genetic diversity,
thereby improving the health and production capac-
ity of crops (Leszczyfiska and Cacak-Pie-
trzak, 2006). Numerous studies also confirm the
beneficial influence of mixed cropping in reduc-
ing weed infestation, as compared with monoculture
(Idziak and Michalski, 2003; Sadowski et
al. 2003; Buczek et al. 2007). Strip intercropping,
which is a form of mixed cropping, reduces the threat
posed by pests and weeds, so that pesticide use can be
restricted (Carruthers etal. 1998; Gtlowacka,
2007). This is confirmed by the results of the present
study. Strip intercropping of common bean with dent
maize and spring wheat led to a substantial, statisti-
cally significant reduction in both the density of weeds
in the bean field and their dry weight, as compared
with the sole cropping. It is worth emphasizing that in
the case of strip intercropping with solely mechanical
tending the values of these weed infestation indicators
were similar to those obtained for sole cropping with
mechanical-chemical tending. This indicates that strip
intercropping can be applied in agriculture that is sus-
tainable, integrated and even organic — after herbicides
have been eliminated (Gtowacka, 2007).

CONCLUSIONS

1. In the segetal community of the common bean, 21
species were noted, of which 16 were ephemeral and
5 perennial. The ephemeral species of Galinsoga
parviflora, Echinochloa crus-galli, Chenopodium
album, and Amaranthus retroflexus were dominant
weeds. Perennial species occurred sporadically.

2. Strip intercropping significantly reduced the occur-
rence of weeds in the common bean crop. Both the
number of weeds and their dry weight were almost
50% lower under strip intercropping conditions
than in sole cropping.
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3. The least effective weed control method was the
mechanical method. The most beneficial method
for reducing weed infestation was to combine the
chemical and mechanical procedures.
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Zmiany w zachwaszczeniu fasoli zwyczajnej
(Phaseolus vulgaris L.) w warunkach uprawy
wspolrzednej pasowej
i r6znych metod odchwaszczania

Streszczenie

Doswiadczenie przeprowadzono w latach
2004-2006 w gospodarstwie indywidualnym potozo-
nym we wsi Frankamionka powiat zamojski. Schemat
badan obejmowal dwa czynniki: . Metoda uprawy
— siew czysty i uprawa wspétrzedna pasowa, polega-
jaca na uprawie w sasiadujacych ze sobg pasach o sze-
rokosci 2,5 m trzech roslin: kukurydzy pastewnej, fa-
soli zwyczajnej i pszenicy jarej; II. Metody pielggnacji
— mechaniczna (dwukrotne opielanie mi¢dzyrzedzi),
mechaniczno-chemiczna (herbicy Treflan 480 EC
przed siewem + jednokrotne opielanie migdzyrzedzi)
i chemiczna (herbicyd: Treflan 480 EC przed siewem
+ Basagran 600 SL i Targa Super 05 EC powschodo-
wo). Przedmiotem badani bylo zachwaszczenie fasoli
zwyczajnej odmiany Mela. Fasolg wysiewano pomig-
dzy 30 kwietnia a 5 maja. Zachwaszczenie tanu fasoli
okreslono w ostatnim tygodniu przed zbiorem meto-
da botaniczno-wagowa, okreslajac sktad florystyczny
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i liczebnos¢ poszczegdlnych gatunkéw chwastow oraz
powietrznie suchg mas¢ chwastow.

Gatunkami dominujgcymi w zachwaszczeniu
fasoli zwyczajnej byty Galinsoga parviflora, Echi-
nochloa crus-galli, Chenopodium album oraz Ama-
ranthus retroflexus, stanowiace 84,7% ogoélnej liczby
chwastéw. Uprawa wspoétrzedna pasowa wyraznie
zmniejszala liczbg chwastdw na jednostce powierzch-
ni (o 50%), jak i wytworzong przez nie sucha mase
czesci nadziemnych. Najskuteczniejszg metodg regu-

lacji zachwaszczenia byla metoda mechaniczno-che-
miczna. W warunkach jej stosowania stwierdzono naj-
mniejsze nasilenie wystegpowania chwastéw. Sprzyjata
ona réwniez znacznemu ograniczeniu masy wytwarza-
nej przez chwasty. Korzystny wptyw uprawy pasowej
na ograniczenie zachwaszczenia sprzyjal wytwarzaniu
wigkszego plonu handlowego nasion w pordwnaniu
do siewu czystego. Najmniejszy plon nasion otrzyma-
no przy stosowaniu mechanicznych zabiegéw regula-
cji zachwaszczenia.




<<
  /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


		2013-04-10T21:21:10+0100
	Polish Botanical Society




