ACTA BIOLOGICA
CRACOVIENSIA

BOTANICA

SERIES

2017

Vol. 59/2

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,
BIOCHEMISTRY, BIOSYSTEMATICS, MOLECULAR PHYLOGENETICS
AND PHYLOGEOGRAPHY, PHYTOCHEMISTRY

ESTABLISHED 1958

© Polish Academy of Sciences and the Jagiellonian University, Cracow 2017
Polish Academy of Sciences 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, ul. §w. Jana 28, 31-018 Cracow, Poland
and the Jagiellonian University, ul. Golebia 24, 31-007 Cracow, Poland

Printed by Centrum Poligrafii Sp. z o.0., ul. Lopuszanska 53, 02-232 Warszawa
Printed in 100 copies.

Prepress: Dom Wydawniczy ELIPSA, ul. Inflancka 15/198, 00-189 Warszawa,
tel./fax 22 635 03 01, 22 635 17 85, e-mail: elipsa@elipsa.pl, www.elipsa.pl

Managing editor: Monika Tuleja
Copy editor: Maria Czereyska-Koscielniak

ACTA BIOLOGICA CRACOVIENSIA Series Botanica on the Internet

The home page of Acta Biologica Cracoviensia Series Botanica can be found at
http:/ /www2.ib.uj.edu.pl/abc/abc.htm

Webmaster: Piotr Osyczka

Electronic version publisher: De Gruyter Open www.degruyter.com/view/j/abcsb
The Acta Biologica Cracoviensia Series Botanica is participating in CrossCheck System’s users
in order to ensure that the content published is original and trustworthy.

Primary version of the journal is printed version

Indexed in AGRICOLA (National Agricultural Library) AGRIS, AGRO, CABI databases (Agroforestry
Abstracts, Botanical Pesticides, CAB Abstracts, Crop Physiology Abstracts, Crop Science Data-
base, 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 Regula-
tor Abstracts, Potato Abstracts, Rice Abstracts, Seed Abstracts, Soils and Fertilizers Abstracts,
Soybean Abstracts, Sugar Industry Abstracts, Wheat, Barley and Triticale Abstracts), CNPIEC,
EBSCO Discovery Service, Elsevier - SCOPUS, Foodline Science, FSTA — Food Science & Technol-
ogy Abstracts, Google Scholar, Index Copernicus, J-Gate, Microsoft Academic Search, Naviga (Soft-
weco), Polish Scientific Journals Contents, Primo Central (ExLibris), Summon (Serials Solutions/
ProQuest), TDOne (TDNet), Thomson Reuters — Biological Abstracts, Thomson Reuters — BIOSIS
Previews, Thomson Reuters — Current Contents/Agriculture, Biology, and Environmental Sciences,
Thomson Reuters — Journal Citation Reports/Science Edition, Thomson Reuters — Science Citation
Index Expanded, WorldCat (OCLC)



ACTA BIOLOGICA CRACOVIENSIA
Series Botanica

Editor
ANDRZEJ JOACHIMIAK
Department of Plant Cytology and Embryology, Jagiellonian University,
Gronostajowa 9, 30-387 Cracow, Poland
Tel.: 48 12 664 60 35; Fax: 48 12 664 51 04, e-mail: a.joachimiak@uj.edu.pl

Managing Editor
MoNIKA TULEJA
Department of Plant Cytology and Embryology, Jagiellonian University,
Gronostajowa 9, 30-387 Cracow, Poland
Tel.: 48 12 664 60 38; Fax: 48 12 664 51 04, 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

JOZEF BEDNARA. Department of Plant Anatomy and Cytology,
Maria Curie-Sktodowska 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

MAURO CRESTI. Dipartimento di Biologia Ambientale, Sezione
Botanica, Universita di Siena, Via P A. Mattioli 4, I-53100 Siena,
Italy, Fax: 39-5 77-298860, 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. Miecznikowa 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. Niezapominajek 21,

30-239 Cracow, Poland, e- mail: dubert@ifr-pan.krakow.pl
Physiology of plant growth and development

OLGA ERDELSKA. Institute of Botany, Slovak Academy of Sciences,
Dtibravska 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

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. Jagielloriska 28, 40-032 Katowice,
Poland, e-mail: jolanta.maluszynska@us.edu.pl

Plany cytology; cytogenetics

KAROL MARHOLD. Department of Botany, Faculty of Science,
Charles University, Bendtska 2, CZ-128 01 Praha 2, Czech Republic,
e-mail: karol.marhold@savba.sk

Genome evolution; phylogeny; phylogeography

ELISABETH MATTHYS-ROCHON. ENS Lyon, 46 Allée d’Italie, 69364
Lyon Cedex 07, France, e-mail: ematthysr69@gmail.com

Plant gametes; pollination; cellular and molecular aspects

of fertilization; in vitro development

MARIA PAJAK. Department of Plant Cytology and Embryology,
Jagiellonian University, Gronostajowa 9, 30-387 Cracow, Poland,
e-mail: m.pajak@iphils.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: jryb@obpan.pl
Plant tissue and organ culture; biotechnology; cryopreservation

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

Plant tissue and organ culture

DAVID TWELL. Department of Biology, University of Leicester
Leicester LE1 7RH, United Kingdom, e-mail: twe@leicester.ac.uk
Plant Reproductive biology; pollen development, germline and gamete
development; gene regulation including post-transcriptional and small
RNA pathways

HANNA WEISS-SCHNEEWEISS. Plant Evolutionary Cytogenetics
Group Department of Systematic and Evolutionary Botany,
University of Vienna, Rennweg 14, A-1030 Vienna, Austria,
e-mail: hanna.schneeweiss@univie.ac.at

Evolutionary plant cytogenetics

ALEV TOSUN. Department of Pharmacognosy, Ankara University,
06100 Tandogan-Ankara, Turkey;

e-mail: pharmacogalev@gmail.com

Natural products; phytochemistry; essential oils; biological activity
of plant extracts and isolated compounds

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

\ 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




Section Editors

Section name: Plant embryology, plant cell ultrastructure

JERZY BOHDANOWICZ. Department of Plant Cytology
and Embryology University of Gdansk, Wita Stwosza 59,
80-308 Gdansk, Poland

e-mail: jurboh@biotech.univ.gda.pl

Section name: Plant genetics and cytogenetics

ROBERT HASTEROK. Department of Plant Anatomy
and Cytology, University of Silesia in Katowice,
Jagiellonska 28, 40-032 Katowice, Poland

e-mail: robert.hasterok@us.edu.pl

Section name: Plant cell tissue and organ culture,
developmental biology

ROBERT KONIECZNY. Department of Plant Cytology
and Embryology Jagiellonian University,
Gronostajowa 9, 30-387 Cracow, Poland

e-mail: robert.konieczny@uj.edu.pl

Section name: Phytochemistry, secondary metabolism,
pharmacology, bioactivity of plant natural products,
biotechnology

ADAM MATKOWSKI. Chair and Department

of Pharmaceutical Biology and Botany

Silesian Piasts University of Medicine in Wroclaw,

Al. Jana Kochanowskiego 10, 51-601 Wroclaw, Poland,
e-mail: pharmaceutical.biology@wp.eu

Section name: Molecular phylogenetics

and phylogeography

MICHAL RONIKIER. W. Szafer Institute of Botany,
Polish Academy of Sciences

Lubicz 46, 31-512, Cracow, Poland

e-mail: m.ronikier@botany.pl

Section name: Molecular biology; cytometry; biotechnology

ELWIRA SLIWINSKA. Department of Molecular Biology
and Cytometry, UTP University of Science and Technology,
al. Kaliskiego 7, 85-789 Bydgoszcz, Poland

e-mail: elwira@utp.edu.pl

Section name: Plant physiology — photosynthesis
and respiration, biotic and abiotic stresses, inter-
and intracellular signalling, plant movements,

phytohormones in plant growth and development

IRENEUSZ SLESAK. Franciszek Gorski Institute
of Plant Physiology, Polish Academy of Sciences
Niezapominajek 21, 30-239 Cracow, Poland
e-mail: i.slesak@ifr-pan.krakow.pl

Review Board
Vol. 59/2/2017

The Editor is deeply grateful to those listed below who have generously given their time to review manuscripts submitted to

volume 59/2 of Acta Biologica Cracoviensia Series Botanica

BaLazs Barna (Hungarian Academy of Sciences, Martonvasar)
RALF BUCHNER (University of Vienna, Vienna)
PETOLESCU CERASELA (USAMVB, Timisoara)

ALEKSANDRA GRABOWSKA-JOACHIMIAK (University of Agriculture
in Krakow, Krakéw)

Durta Gupta (University of Kalayani, Kalayani)
ANDRzZEJ KaZMIERCZAK (University of Lodz, £6dz)
LeEszek KLEczkowsKI (Umea University, Umea)

Monika Kozrowska (Poznan University of Life Science,
Poznan)

MatTHIAS KROPF (University of Natural Resources and Life
Sciences, Vienna)

DaGMARA KWOLEK (Jagiellonian University, Krakéw)
Apam KuLa (University of Agriculture in Cracow, Krakéw)

ReENaTA Nowak (Medical University of Lublin, Lublin)

MARZENA POPIELARSKA-KONIECZNA (Jagiellonian University,
Krakow)

EwmiLia PERs-Kamczyc (Polish Academy of Sciences, Kérnik)

AGNIESZKA PraZEK (University of Agriculture in Krakow,
Krakow)

VALENTINA SCHMITZER (University of Ljubljana, Ljubljana)
LEVENT SIK (Celal Bayar University, Manisa)

JADWIGA TREDER (Research Institute of Horticulture,
Skierniewice)

FiLiz VARDAR (Marmara University, Istanbul)

NaTALIA ZavIALOVA (Russian Academy of Sciences, Moscow)
SyLwia ZIELINSKA (Wroclaw Medical University, Wroclaw)
MARCIN ZycH (University of Warsaw, Warszawa)



ACTA BIOLOGICA CRACOVIENSIA
Series Botanica

CONTENTS

Volume 59/2, 2017

Original papers

YUN-WEI ZHANG, YUN-ZHUAN ZHOU, HAl-Bo Lu, DENG-YU ZHENG AND YAN-HuA HUANG
Cloning, expression and genetic transformation of sucrose phosphate synthase (SPS) gene
in Saccharum spontaneum L.

JAKUB OLIWA, ANDRZEJ KORNAS AND ANDRZEJ SKOCZOWSKI
The low ratio of red/far-red in the light spectrum accelerates senescence in the nest leaves
of Platycerium bifurcatum

CSONGOR FREYTAG, SANDOR ATTILA PABAR, Z1TA DEMETER, ADAM SIMON, ANNA RESETAR,
ATTILA MOLNAR V., GABOR SRAMKO AND CsABA MATHE

Production and characterization of tissue cultures of four Crocus species

from the Carpathian Basin

JUSTYNA GORAJ-KONIARSKA, MARIAN SANIEWSKI, RYSZARD KOssON, WIESEAW WICZKOWSKI
AND MARCIN HORBOWICZ
Effect of fluridone on some physiological and quality features of ripening tomato fruit

1ZABELA TArLALAJ, BEATA OSTROWIECKA, EWA WLOSTOWSKA, AGNIESZKA RUTKOWSKA AND EMILIA BRZOSKO
The ability of spontaneous autogamy in four orchid species: Cephalanthera rubra,

Neottia ovata, Gymnadenia conopsea, and Platanthera bifolia

MALGORZATA KLIMKO, RENATA NOWINSKA, PAUL WILKIN AND JUSTYNA WILAND-SZYMANSKA
Pollen morphology of some species of the genus Sansevieria pentagna (Asparagaceae)

Brief communications

MATEUSZ MARIAN WOLANIN AND KRYSTYNA MUSIAL
Chromosome numbers in 11 species of Taraxacum section Erythrosperma Dt. from Poland

KRYSTYNA MUSIAL, AGNIESZKA JANAS AND ZBIGNIEW SZELAG
Chromosome numbers in Hieracium (Asteraceae) from Central and Southeastern Europe III

17

31

41

51

63

77

83



INSTRUCTIONS

ACTA BIOLOGICA CRACOVIENSIA Series Botanica is an English-language journal founded in 1958,
devoted to plant anatomy and morphology, cytology, genetics, karyology, embryology, tissue culture,
physiology, biochemistry, biosystematics, molecular phylogenetics and phylogeography, as well as
phytochemistry. 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
considered for publication elsewhere, that all authors agree on the content of the manuscript, and that
laws on nature protection were not violated during the study. Authors have to indicate their specific
contributions to the published work in Authors’ Contributions and the sources of financial support
of their research in Acknowledgements. They should clearly describe the following in their cover
letter: (1) the aims and hypothesis of the paper; (2) the novelty of the paper — new achievements or
innovations contained in the paper; and (3) the general significance of their paper.

Articles should be written in English (American spelling). Authors whose native language is not
English are strongly advised to have their manuscripts checked by a professional translator or
a native speaker prior to submission. Manuscripts should be written concisely. Purely descriptive
studies, karyological notes on plants outside of central Europe, papers on economic botany as well
as manuscripts of restricted interest generally are not considered for publication. In vitro studies
which only describe protocols for plant regeneration without providing relevant biological information
will not be considered for publication. A manuscript in the field of plant cell culture, physiology,
biochemistry and phytochemistry must contain new insights that lead to a better understanding of
some aspect of fundamental plant biology. They should be of interest to a wide audience and/or the
methods employed should contribute to the advancement of established techniques and approaches.
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 accepted, will not exceed 20 USD per
printed page for foreign authors and 70 PLZ per printed page for Polish authors. For the standard fee,
color illustrations will appear only in the online version of the Journal. At authors’ request and for an
extra fee, color illustrations may also appear in the printed version. While sending the manuscript,
in the letter to the Editor, the authors should declare their contribution towards the extra costs and
enumerate the illustrations which are to be printed in color.

Manuscripts should be submitted via the editorial manager: www.editorialmanager.com/abcbot/
Editor:

Prof. Dr. ANDRZEJ JOACHIMIAK

Department of Plant Cytology and Embryology

Jagiellonian University

ul. Gronostajowa 9, 30-387 Krakéw, Poland

e-mail: a.joachimiak@uj.edu.pl

Manuscripts will be examined by at least two anonymous and independent referees who have declared
that they have no conflict of interest with the author(s). Invited referees evaluate the manuscript
according to the following criteria: (1) formal aspects, (2) originality, (3) importance in its field,
(4) theoretical background, (5) adequacy of methodology, (6) results and interpretation, and (7) overall
quality.

To shorten the review process, authors are asked to indicate 3 or 4 names of specialists working in the
same scientific discipline outside of their institution (including the name of their institution and e-mail
addresses) who could serve as reviewers of the manuscript. Manuscripts should be double-spaced, with
lines numbered. On all points of style regarding text and tables, follow 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).

O%iginal papers should be headed by the title of the paper, author’s name, institution, address, e-mail
address of corresponding author(s) and short 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 sections: Introduction, Materials and Methods, Results, Discussion, Conclusion, Authors’
Contributions, Acknowledgements and References.

Invited reviews are mostly of limited scope on timely subjects written for a general, well-informed
audience. 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.



7.

10.

11.

12.

13.

14.

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
normal 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) or (ZinkowsKki 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, 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, DowNEY RK, 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.

Authors’ names in References should be written in small caps.

. 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 lower-case letters.

Illustrations must be restricted to the minimum needed to clarify the text. Previously published
illustrations 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.

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 in a plate. The
photos should be sharp, and each one should be marked with a lower-case letter on the plate. 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 contribute towards the
extra costs. The charge will not exceed 150 USD per printed page for foreign authors and 500 PLZ per
printed page for Polish authors.

Manuscripts resubmitted after revision: 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). lllustrations written in MS Word or PowerPoint will not be accepted. Submit the text,
tables and each figure (plate) as separate files. Every paper will be checked for style and grammar.
The Editor reserves the right to introduce corrections suggested by the journal’s line editor.

Proof will be sent directly to the authors in electronic form as a pdf file. Authors’ corrections have to be
inserted in the printout of the PDF proof. The corrected proofs must be returned to the Editor within
six days via Editorial Manager or by e-mail. Proofs not returned promptly by authors will be corrected
by the Editor.

Copyright. Exclusive copyright in all papers accepted for publication must be assigned to the Polish
Academy of Sciences, but the Academy will not restrict the authors’ freedom to use material contained
in the paper in other works by the authors (with reference where they were first published).

Offprints. A pdf of each paper is supplied to the authors free of charge.




