ACTA BIOLOGICA
CRACOVIENSIA

seres BOTANICA

Vol. 52/2 2010

Polish Academy of Sciences — Cracow Branch
Jagiellonian University, Cracow



ACTA BIOLOGICA CRACOVIENSIA
Series Botanica

The Official Publication
of the Biological Commission of the Polish Academy of Sciences — Cracow Branch
and the Jagiellonian University, Cracow

DEVOTED TO PLANT ANATOMY, MORPHOLOGY, CYTOLOGY, GENETICS, KARYOLOGY,
EMBRYOLOGY, TISSUE CULTURE, PHYSIOLOGY AND BIOSYSTEMATICS
ESTABLISHED 1958
© Polish Academy of Sciences and the Jagiellonian University, Cracow 2010

The Ministry of Science and Higher Education, the Polish Academy of Sciences and the
Jagiellonian University provided partial funding for the publication of this volume.

ACTA BIOLOGICA CRACOVIENSIA Series Botanica is published twice a year
by the Polish Academy of Sciences - Cracow Branch, §w. Jana 28, 31-018 Cracow, Poland
and the Jagiellonian University, ul. Golebia 24, 31-007 Cracow, Poland

Publisher: Versita: http//versita.com/abcsb
Set and printed by KON Y Tekst Publishing House, Bobrzeckiej 9, 31-216 Cracow, Poland

Managing editor: Monika Tuleja
Technical editor: Wojciech Marcinek

Copy-edited by Michael Jacobs

ACTA BIOLOGICA CRACOVIENSIA Series Botanica on the Internet

The home page of Acta Biologica Cracoviensia Series Botanica can be found at
http://www.ib.uj.edu.pl/abc/abe.htm

Webmaster: Piotr Osyczka

Indexed in Science Citation Index, Current Contents (Agriculture, Biology & Environmental
Sciences), Biological Abstracts, BIOSIS Data, Scopus, Index Copernicus, Polish Scientific
Journals Contents — AGRIC. & BIOL. SCI., AGRO-AGEN, CABI databases (Agroforestry
Abstracts, Botanical Pesticides, CAB Abstracts, Crop Physiology Abstracts, Crop Science
Database, Dairy Science Abstracts, Field Crop Abstracts, Forest Products Abstracts, Forestry
Abstracts, Grasslands and Forage Abstracts, Horticultural Science Abstracts, Maize Abstracts,
Ornamental Horticulture, Plant Breeding Abstracts, Plant Genetic Resources Abstracts, Plant
Growth Regulator Abstracts, Potato Abstracts, Rice Abstracts, Seed Abstracts, Soils and
Fertilizers Abstracts, Soybean Abstracts, Sugar Industry Abstracts, Wheat, Barley and Triticale
Abstracts), Foodline Science, AGRIS.



ACTA BIOLOGICA CRACOVIENSIA
Series Botanica

Editor
ELZBIETA KUTA

Department of Plant Cytology and Embryology, Jagiellonian University, ul. Grodzka 52
31-044 Cracow, Poland, Tel./Fax: +48-12-422 81 07, e-mail: e.kuta@iphils.uj.edu.pl

Managing Editor
MONIKA TULEJA
Department of Plant Cytology and Embryology, Jagiellonian University, ul. Grodzka 52
31-044 Cracow, Poland, Tel./Fax: +48-12-422 81 07,
e-mail: abc@iphils.uj.edu.pl

Editorial Board

HARVEY E BALLARD, JR. Department of Environmental and Plant
Biology, Ohio University, Porter Hall, Athens, Ohio 45701, USA,
e-mail: ballardh@ohio.edu

Molecular approaches in plant systematics, ecology and evolution

TATYANA B. BATYGINA. Komarov Botanical Institute, Department of
Embryology and Reproductive Biology, Prof. Popov St. 2,

197376 St. Petersburg, Russia, e-mail: batygina@tb1390.spb.edu
Plant embryology

JOZEF BEDNARA. Department of Plant Anatomy and Cytology, Maria
Curie-Sklodowska University, ul. Akademicka 19, 20-033 Lublin, Poland,
e-mail:ancyt@biotop.umcs.lublin.pl

Plant embryology

BORUT BOHANEC. Biotechnical Faculty, University of Ljubljana,
Jamnikarjeva 101, 1000 Ljubljana, Slovenia,

e-mail: borut.bohanec@bf.uni-lj.si

Plant biotechnology

JARZY BOHDANOWICZ. Department of Plant Cytology and
Embryology, University of Gdansk, ul.Kladki 24, 80-822 Gdansk,
Poland, e-mail: jurboh@biotech.univ.gda.pl

Plant embryology; plant cell ultrastructure

MAURO CRESTI. Dipartimento di Biologia Ambientale, Sezione Botanica,
Universita di Siena, Via P. A. Mattioli 4, I-53100 Siena, Italy,

e-mail: cresti@unisi.it

Sexual plant reproduction; pollen biology; pollen tube; pollen-stigma-
style-ovule interaction; cytoskeleton

MARIA CHARZYNSKA. Department of Plant Anatomy and Cytology,
Warsaw University, ul. Miecznilkowa 1, 02-096 Warsaw, Poland,
e-mail: marlig@biol.uw.edu.pl

Cytoembryology of flowering plants; anther and pollen development
(structural and molecular aspects)

MARTA DOLEZAL. Academy of Physical Education, Chair of Hygiene
and Health Protection, Al. Jana Pawta II 78, 81-571 Cracow, Poland,
Fax: +48-12-648 17 07

General and medical mycology; health promotion; medical microbiology

FRANCISZEK DUBERT. Department of Plant Physiology, Polish
Academy of Sciences, ul. Podluzna 3, 31-239 Cracow, Poland,
e-mail: dubert@ifr-pan.krakow.pl

Physiology of plant growth and development

OL'GA ERDELSKA. Institute of Botany, Slovak Academy of Sciences,
Dubravska 14, 84223 Bratislava, Slovak Republic

Plant embryology; developmental biology

JOHANN GREILHUBER. University of Vienna, Institute of Botany,
Rennweg 14, 1030 Vienna, Austria, e-mail: johann.greilhuber@univie.ac.at
Plant karyology

JOHN M. HERR, Jr. University of South Carolina, Department of
Biological Sciences, Columbia, South Carolina 29208, U.S.A.,
e-mail: herrjr@mailbox.sc.edu

Plant morphology: anatomy; embryology

ANDRZEJ JOACHIMIAK. Department of Plant Cytology and Embryology,
Jagiellonian University, ul. Grodzka 52, 31-044 Cracow, Poland,
Tel./Fax: +48-12-422 81 07, e-mail: a.joachimiak@uj.edu.pl

Plant genetics and cytogenetics; molecular phylogeny; sex determination;
somaclonal variation

ANNA KOLTUNOW. CSIRO Plant Industry, PO Box 350, Glen Osmond,
SA 5064, Australia, e-mail: anna.koltunow@csiro.au

Plant reproduction, developmental biology — particularly seed and fruit
(cellular and molecular aspects)

JOLANTA MALUSZYNSKA. Department of Plant Anatomy and Cytology,
Silesian University, ul. Jagiellonska 28, 40-032 Katowice, Poland,
e-mail: maluszyn@us.edu.pl

Plany cytology; cytogenetics

ELISABETH MATTHYS-ROCHON. RDP, ENS Lyon, 46 Allée d'Italie,
69364 Lyon Cedex 07, France, e- mail: ematthysrochon@free.fr

Plant gametes; pollination; cellular and molecular aspects of fertilization;
in vitro development

MARIA OLSZEWSKA. Department of Cytogenetics and Plant Molecular
Biology, University of £6dz, ul. Banacha 12/16, 90-237 L6dz, Poland,
e-mail: olszewsk@biol.uni.lodz.pl

Plant cytochemistry and cytogenetics

MARIA PAJAK. Department of Plant Cytology and Embryology,
Jagiellonian University, ul. Grodzka 52, 31-044 Cracow, Poland,
Tel./Fax: +48-12-422 81 07, e-mail: maria.pajak@uj.edu.pl

Plant embryology; apomixis

JAN J. RYBCZYNSKI. Botanical Garden — Center for Biological
Diversity Conservation of the Polish Academy of Sciences,

ul. Prawdziwka 2, 02-973 Warsaw, Poland,

e-mail: jjryb@ob.neostrada.pl

Plant tissue and organ culture; biotechnology; cryopreservation

BARBARA SKUCINSKA. Department of Plant Breeding and Seed
Science, The Agricultural University of Cracow,
ul. Lobzowska 24, 31-140 Cracow, Poland

Plant tissue and organ culture

MICHIEL T. M. WILLEMSE. Laboratory of Plant Cell Biology,
Wageningen Agricultural University, Arboretumlaan 4,

6703 BD Wageningen, The Netherlands,

Sexual plant reproduction; biology of lower plants

Key Laboratory of MOE for Plant Developmental
Biology, Wuhan University, Wuhan 430072, China,

e-mail: hyyang@whu.edu.cn

Experimental manipulation of sexual plant cells; cell and developmental
biology; fertilization and embryogenesis

MACIEJ ZENKTELER. Laboratory of General Botany,

Institute of Experimental Biology, Adam Mickiewicz University,
ul. Umultowska 89, 61-614 Poznan, Poland,

e-mail: maczen@amu.edu.pl

Experimental embryology; plant tissue and organ culture



Review Board
Vol. 52/2, 2010

The Editor is deeply grateful to those listed below who have generously given their time to review
manuscripts submitted to volume 52/2 of Acta Biologica Cracoviensia Series Botanica
S.B. AGrawaL (Banaras Hindu University, Varanasi)

DANUTA MARIA ANTOSIEWICZ (Warsaw University, Warsaw)

FRANTISEK BaLUszKA (University of Bonn, Bonn)

DaNUTA BARALKIEWICZ (Adam Mickiewicz University, Poznan)

Luciana Bicca Dopk (Universidade Catolica de Pelotas, Pelotas)

BoruT BoHANEC (University of Ljubljana, Ljubljana)

ROBERT S. BoyD (Auburn University, Alabama)

EwmiLia BrRzosko (University of Bialystok, Bialystok)

Franz Bucar (University of Graz, Graz)

Mauro CresTI (University of Siena, Siena)

SaMIR DEBNATH (Atlantic Cool Climate Crop Research Centre, St. John's)
JarosLav DoLEZEL (Institute of Experimental Botany, Olomouc)

CoscuN DURGAC (Mustafa Kemal University, Ankara)

FrancEsco Epirano (The "Gabriele d'’Annunzio” University of Chieti-Pescara, Chieti)
ELEONORA GABRYSZEWSKA (Research Institute of Pomology and Floriculture, Skierniewice)
MaGDALENA GANTNER (University of Life Sciences, Lublin)

ARTI GARG (Indian Botanic Garden, Howrah)

KaTARZYNA GOLAN (University of Life Sciences in Lublin, Lublin)

MALGORZATA GARNCZARSKA (Adam Mickiewicz University, Poznan)

JOHANN GREILHUBER (University of Vienna, Vienna)

ALAN W. HarVEY (Georgia Southern University, Statesboro)

JOHN HERR, Jr (University of South Carolina, Columbia)

TERESA HAZUBSKA-PRzYBYL (Polish Academy of Sciences, Kornik)

MuUHAMMAD IgBAL (University of Alberta, Edmonton)

Tomasz ILNICKI (Jagiellonian University, Cracow)

ARTUT JARMOLOWSKI (Adam Mickiewicz University, Poznan)

ANDRZEJ JOACHIMIAK (Jagiellonian University, Cracow)

SPIRIDON KINTZIOS (Agricultural University of Athens, Athens)

GEERT-JAN DE KLERK (Wageningen University and Research Centre, Wageningen)
JEREMI KOroDZIEJEK (University of Lodz, £.6dz)

Icor KovALcHUK (University of Lethbridge, Lethbridge)

Ewa KurczyNska (Silesian University, Katowice)

SaloA LEGARREA (Centro de Ciencias Medioambientales-CSIC, Madrid)

MIrkoO LIESBACH (Johann Heinrich von Thiinen-Institut, Grosshansdorf)
WALDEMAR MakKSYMIEC (Maria Curie-Sklodowska University, Lublin)

Apam MatkowsK! (University of Wroclaw, Wroclaw)

DieDRIK MENZEL (Rheinische Friedrich-Wilhelms-University of Bonn, Bonn)
Jurita Minasiewicz (University of Gdansk, Gdansk)

ZBIGNIEW MiszALsKI (Polish Academy of Sciences, Cracow)

JOzEF MITKA (Jagiellonian University, Cracow)

SanuJiB NANDY (University of Saskatchewan, Saskatoon)

Ray NEYLAND (McNeese State University, Lake Charles)

Pawer Nowaczyk (University of Technology and Life Sciences, Bydgoszcz)
SyLwia OLEszczuk (Plant Breeding and Acclimatization Institute, Radzikow)
Josker Parzak (Hop Research Institute Co. Ltd., Zatec)

BaARrTOsz PracHNO (Jagiellonian University, Cracow)

BARBARA PoLITYCKA (University of Life Sciences in Poznan, Poznan)

MANUEL J. REIGOsA (University of Vigo, Vigo)

StaniseAwA M. RocaLska (University of Szczecin, Szczecin)

ALEKSANDRA SAMECKA-CYMERMAN (Wroctaw University, Wroclaw)

MARIA TERESA SCHIFINO-WITTMANN (Universidade Federal do Rio Grande do Sul, Porto Alegre)
DENNIS THOMAS (St. Thomas College, Arunapuram)

Tore Skropa (Norwegian Forest and Landscape Institute, Aas)

ELENA TaMmas (University of Agricultural Sciences and Veterinary Medicine, Cluj-Napoca)
HELENA TRINDADE (Univesrity of Lisbon, Lisbon)

TapEUusz WROBLEWSKI (University of Davis, Davis)

Dorota WRONSKA-PILAREK (University of Life Sciences in Poznan, Poznan)
DouGLas Zook (Boston University, Boston)

MACIEJ ZENTKELER (Adam Mickiewicz University, Poznan)

IwoNA ANNA ZUR (Polish Academy of Sciences, Cracow)



ACTA BIOLOGICA CRACOVIENSIA
Series Botanica

CONTENTS

Volume 52/2, 2010

Original papers

SHULAN ZHAO, QING Liu, YANTING QI, AND LiaAN Duo
Responses of Root Growth and Protective Enzymes to Copper Stress in Turfgrass

XIANGYAN ZHOU, JINGFANG MA, WANGTIAN WANG, NA GONG, YANYUN ZHANG, AND JIANQUAN LIiu

Genome Size of the Diploid Hybrid Species Hippophae goniocarpa and Its Parental Species,
H. rhamnoides ssp. sinensis and H. neurocarpa ssp. neurocarpa (Elaeagnaceae)

RUIPING ZHANG, YUCHENG WANG, GUIFENG Liu, AND Huiyu Li1
Cloning and Characterization of a Pathogenesis-related Gene (ThPR10) from Tamarix hispida

X1a0-MING FENG, YU Qiao, KE Mao, Yu-JIN Hao, AND CHUN-XIANG YOU
Overexpression of Arabidopsis AtmiR408 Gene in Tobacco

ZBIGNIEW CELKA, KATARZYNA BUCZKOWSKA, ALINA BQCZKIEWICZ, AND MARIA DRAPIKOWSKA
Genetic Differentiation Among Geographically Close Populations of Malva alcea

DusaNn GOMORY, ELENA FOFFOVA, JAROSLAV KMEZ, ROMAN LONGAUER, AND IVANA ROMSAKOVA

Norway Spruce (Picea abies [L.] Karst.) Provenance Variation in Autumn Cold Hardiness:
Adaptation or Acclimation?

SOUMEN SaHA, TuLsI DEY, AND PARTHADEB GHOSH
Micropropagation of Ocimum kilimandscharicum Guerke (Labiatae)

KiINGA DRZEWIECKA, KLAUDIA BOROWIAK, MIROSEAW MLECZEK, IWONA ZAWADA, AND PIOTR GOLINSKI
Cadmium and Lead Accumulation in Two Littoral Plants of Five Lakes in Poznan, Poland

WEN XING, MANZHU Bao, HONGDAO QIN, AND GUOGUI NING
Micropropagation of Rosa rugosa Through Axillary Shoot Proliferation

SYLWIA GOLAWSKA, ROBERT KRZYZANOWSKI, AND IWONA LUKASIK
Relationship Between Aphid Infestation and Chlorophyll Content in Fabaceae Species

YASAR KIRAN, AHMET SAHIN, ISMAIL TURKOPLU, MURAT KURSAT, AND IFRAN EMRE
Karyology of Seven Trifolium L. Taxa Growing in Turkey

MicHAEL. NOWAK AND KRzZYSZTOF KOWALCZYK

Allelic Variation at the VRN-1 Locus of Polish Cultivars of Common Wheat
(Triticum aestivum L.)

12

17

26

32

42

50

59

69

76

81

86



MARIA GABRIELA OSTROLUCKA, ALENA GAJDOSOVA, EMILIA ONDRUSKOVA, MIROSLAVA LATECKOVA,
AND GABRIELA LIBIAKOVA

Effect of Medium pH on Axillary Shoot Proliferation of Selected Vaccinium vitis-idaea L.
Cultivars

MAGDALENA RYBUS-ZAJgC AND JAN KUBIS
Effect of UV-B Radiation on Antioxidative Enzyme Activity in Cucumber Cotyledons

JUSTYNA LABUZ, WERONIKA KRZESZOWIEC, AND HALINA GABRYS

Threshold Change in Expression of GFP-FABD2 Fusion Protein During Development
of Arabidopsis thaliana Leaves

Brief Communication

ZELJAN MALES, DARIO KREMER, ZITA GASPAR RANDIC, MARKO RANDIC, KrROATA HAZLER PILEPIC,
AND MIrzA BouJic

Quantitative Analysis of Glucofrangulins and Phenolic Compounds in Croatian Rhamnus
and Frangula species

92

97

103

108



INSTRUCTIONS TO AUTHORS

ACTA BIOLOGICA CRACOVIENSIA Series Botanica is an English-language journal founded in 1958, devot-
ed to plant anatomy and morphology, cytology, genetics, karyology, embryology, tissue culture, physiology
and biosystematics. It is published twice a year.

1.

ACTA BIOLOGICA CRACOVIENSIA Series Botanica publishes original papers embodying the results
of experimental or theoretical research, invited reviews, and brief communications. Manuscripts will
be considered only on the understanding that they have not been published and are not being consid-
ered for publication elsewhere. Authors are charged a fee for publication of their articles. The bill for
publication will be sent with the galley proof. The fee, which is calculated after all articles are accept-
ed, will be not more than $20.00 USD per printed page.

Manuscripts including illustrations should be sent to the Editor:

Prof. dr. ELZBIETA KUTA

Department of Plant Cytology and Embryology

The Jagiellonian University

ul. Grodzka 52, 31-044 Cracow, Poland

Tel./Fax: +48-12-422 81 07

e-mail: e.kuta@iphils.uj.edu.pl

Manuscripts will be examined by two referees.

Manuscripts should be submitted via e-mail as an attached pdf file to the address of the Editor. To
shorten the review process, authors are asked to indicate 3 or 4 names of specialists working in the
same scientific discipline (including their institution and e-mail addresses). Manuscripts should be
double-spaced with a broad margin (for remarks). On all points of style regarding text and tables, fol-
low a current copy of the journal. Words to be italicized (scientific names of genus and species only)
should be typed in italics.

Original papers should not exceed 8 printed pages (approx. 24 manuscript pages including

tables and figures).

Original papers should be headed by the title of the paper, author's name, institution, address (e-mail
address if possible) and running title (no more than 50 characters), and should be preceded by 5-10
Key words and a short Abstract. Original research papers should be divided into the following sec-
tions: Introduction, Materials and Methods, Results, Discussion, Acknowledgements (if any) and
References.

Invited reviews are mostly of limited scope on timely subjects written for a general, well-informed audi-
ence. Invited reviews are solicited by the Editor. Ideas for unsolicited reviews should be discussed with
the Editor. They are subject to the usual review procedure.

Brief communications are short papers (1-3 printed pages) reporting new findings that do not need a
standard full-length treatment with the usual main headings. Brief communications are subject to nor-
mal review.

References in the text should be cited in the following form: Newton (1990) or Newton and Berrie
(1982) or (Ward, 1950; Hiroshi and Ohta, 1970). For three or more authors, use the form: Zinkowski
et al. (1991).

Examples of style for references:
a) citations of journal papers:

PALMER TP. 1962. Population structure, breeding system, interspecific hybridization and alloploidy. Heredity 17:
278-283.

CHEN BY, HENEEN WK, and SiMONSEN V. 1989. Comparative and genetic studies of isozymes in resynthesized and
cultivated Brassica napus L., Brassica campestris L., and B. alboglabra Baitey. Theoretical and Applied
Genetics 77: 673-679.

b) citations of books, congress proceedings, theses:
BERGRREN DJ. 1981. Atlas of Seeds, part 3. Swedish Museum of Natural History, Stockholm.
BING D, DowLEY RK, and Rakow GFW. 1991. Potential of gene transfer among oilseed Brassica and their weedy

relatives. Proceedings of the GCTRC Eighth International Rapeseed Congress, 9-11 July 1991, 1022-1027.
Saskatoon, Saskatchewan.



RoMEO JT. 1973. A chemotaxonomic study of the genus Erythrina (Leguminosae). Ph.D. disseration, University
of Texas, Austin, TX.

c) citations of articles and chapters from books:

PuiLLips RL. 1981. Pollen and pollen tubes. In: Clark G [ed.], Staining Procedures, 61-366. Williams and Wilkins,
Baltimore, MD.
9. Tables must be numbered consecutively with arabic numerals and submitted separately from the
text at the end of the paper. The title should be brief and written in the upper part of the table.
Footnotes to tables should be indicated by lowercase letters.

10. Tlustrations must be restricted to the minimum needed to clarify the text. Previously published illus-
trations are not accepted. All figures (photographs, graphs, diagrams) must be mentioned in the text.
All figures are to be numbered consecutively throughout and submitted separately. Figure captions
should be given on a separate page.

10.1.Photographs should be submitted the same size as they are to appear in the journal. If reduction is
absolutely necessary, the scale desired should be indicated. The publisher reserves the right to reduce
or enlarge illustrations. Photographs should match either the column width (83 mm) or the printing
area (170 x 225 mm). Whenever possible, several photos should be grouped into a plate, and they
should be sharp. For photographs without an integral scale the magnification of photographs must be
stated in the legend. Color illustrations will be accepted; however, the author will be expected to con-
tribute towards the extra costs.

11. Accepted manuscripts may be submitted on CD or sent via e-mail as an attached file to the address of
the Editor. Submit your text written in a standard program (Microsoft Word). Bitmap graphics files
should be written in TIFF, PCX, EPS or BMP, and vector graphics in Al or CDR (curves). Every paper
will be checked for style and grammar. The Editor reserves the right to introduce corrections sug-
gested by the journal's copy editor. Only papers requiring complete revision in this regard will be
returned to the authors for approval.

12. Proof will be sent directly to the author in electronic form as a pdf file. Authors' corrections have to be
inserted in the print-out of the PDF proof. The corrected proofs must be returned to the Editor within
two days by fax or by e-mail. Proofs not returned promptly by authors will be corrected by the Editor.

13. Copyright. Exclusive copyright in all papers accepted for publication must be assigned to the Polish
Academy of Sciences and the Jagiellonian University, but the Academy and the University will not
restrict the author's freedom to use material contained in the paper in other works by the author.

14. Offprints. Pdf of each paper are supplied to the author free of charge.

Indexed in Science Citation Index, Current Contents (Agriculture, Biology & Environmental Sciences),
Biological Abstracts, BIOSIS Data, Scopus, Index Copernicus, Polish Scientific Journals Contents —
AGRIC. & BIOL. SCI., AGRO-AGEN, CABI databases (Agroforestry Abstracts, Botanical Pesticides, CAB
Abstracts, Crop Physiology Abstracts, Crop Science Database, Dairy Science Abstracts, Field Crop
Abstracts, Forest Products Abstracts, Forestry Abstracts, Grasslands and Forage Abstracts, Horticultural
Science Abstracts, Maize Abstracts, Ornamental Horticulture, Plant Breeding Abstracts, Plant Genetic
Resources Abstracts, Plant Growth Regulator Abstracts, Potato Abstracts, Rice Abstracts, Seed Abstracts,
Soils and Fertilizers Abstracts, Soybean Abstracts, Sugar Industry Abstracts, Wheat, Barley and
Triticale Abstracts), Foodline Science, AGRIS.

ACTA BIOLOGICA CRACOVIENSIA Series Botanica on the Internet

The home page of Acta Biologica Cracoviensia Series Botanica can be found at
http://www.ib.uj.edu.pl/abc/abc.htm

Webmaster: Piotr Osyczka

The journal has an open access policy.

Inquiries should be sent to the Krakow Branch of the Polish Academy of Sciences at: www.pan-krakow.pl



HOW TO ORDER

ACTA BIOLOGICA CRACOVIENSIA
Series Botanica
PL ISSN 0001-5296

For further information, subscriptions, publication exchange, visit the home page of the Cracow Branch
of the Polish Academy of Sciences at www.pan-krakow.pl
or contact

The Cracow Branch of the Polish Academy of Sciences
ul. Sw. Jana 28, 31-018 Krakow

phone: 48 (12) 422 48 53,

fax: 48 (12) 422 27 91

Barbara Paniec; e-mail: Barbara.Paniec@pan.pl
Krystyna Gruszecka; e-mail: beata.gruszecka@pan.pl

Printing: Eikon Plus, Krakow Number of volumes: 100




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo 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 [
    /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /SUO <>
    /SVE <>
    /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.)
  >>
  /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


