ACTA BIOLOGICA
CRACOVIENSIA

seres BOTANICA

Vol. 61/1 2019

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 2019
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 Agencja Wydawniczo-Poligraficzna GIMPO, ul. Transportowcow 11, 02-858 Warszawa,
tel. +48 501 076 031, e-mail: gimpo@poligrafia.waw.pl

Printed in 100 copies.

Prepress: Dom Wydawniczy ELIPSA, ul. Inflancka 15/198, 00-189 Warszawa,
tel. 22 635 03 01, 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 of publisher: journals.pan.pl/dlibra/journal/94503

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,
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

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, Bendtskd 2, CZ-128 01 Praha 2, Czech Republic,
e-mail: karol.marhold@savba.sk

Genome evolution; phylogeny; phylogeography

ALEV ONDER. Department of Pharmacognosy, Ankara University,
06100 Tandogan-Ankara, Turkey; pharmacogalev@gmail.com
Natural products; phytochemistry; essential oils; biological activity

of plant extracts and isolated compounds

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. LEobzowska 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

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



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: Plant anatomy; cell ultrastructure with
particular emphasis on secretory cells; pollination biology

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

e-mail: bartosz.plachno@uj.edu.pl

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 Gérski 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. 61/1/2019

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

volume 61/1 of Acta Biologica Cracoviensia Series Botanica

HaNNA ZoFia BANDURSKA (Poznan University of Life Sciences,
Poznan)

RENATA BACZEK-KWINTA (University of Agriculture in Krakow,
Krakow)

Jarostaw BUrczyk (Kazimierz Wielki University, Bydgoszcz)
TERESA CEGIELSKA-TARAS (IHAR, Poznan)
Lucian Curtu (Transilvania University of Brasov, Brasov)

HELENA CVRCKOVA (Forestry & Game Management Institute,
Praha)

MiLaN GavriLovic (University of Belgrade, Belgrade)
MicHAL GLENSK (Wroclaw Medical University, Wroctaw)
DusaN GoMoRy (Technical University in Zvolen, Zvolen)

GRZEGORZ GORALSKI (Jagiellonian University in Krakéw,
Krakow)

1zABELA GRZEGORCZYK-KAROLAK (Medical University of Lodz,
Lodz)

REBEccA P HUMPHREY (Aquinas College, Grand Rapids)
Tomasz Hura (Polish Academy of Sciences, Krakéw)
Monika KuLa (Polish Academy of Sciences, Krakow)

ANDRZEJ LEWANDOWSKI (Polish Academy of Sciences, Koérnik)
JACEK MADEJA (Jagiellonian University in Krakow, Krakéw)
PIERRE.MEERTS (ULB, Brussels)

KRYsTYNA MusIAL (Jagiellonian University in Krakéw, Krakow)
Ewa NIEwiaDOMSKA (Polish Academy of Sciences, Krakéw)
Beata Paszko (Polish Academy of Sciences, Krakéw)

Janos Pauk (Cereal Research Non-profit Ltd., Szeged)
AGNIESZKA PETROSIUK (Warsaw Medical University, Warszawa)
JAN RyBCzyNsKI (Botanical Garden — PAS Warsaw)

TEREZzIA SALAJ (Institute of Plant Genetics and Biotechnology,
Nitra)

ANETA SLOMKA (Jagiellonian University in Krakéw, Krakéw)

RENATA SzymMANSKa (University of Science and Technology,
Krakow)

KrzyszTor TokaRz (University of Agriculture in Krakow,
Krakéw)

ZBIGNIEW SZELAG (Pedagogical University of Cracow, Krakéw)
CHRISTIAN ZIDORN (Christian-Albrechts-University of Kiel, Kiel)



ACTA BIOLOGICA CRACOVIENSIA
Series Botanica

CONTENTS

Volume 61/1, 2019

Review

JANUSZ ZIMNY AND KRZYSZTOF MICHALSKI
Development of in vitro culture techniques for advancement of rye (Secale cereale L.) breeding

Original papers

ELZBIETA SANDURSKA, BARTOSZ ULASZEWSKI AND JAROSLAW BURCZYK
Genetic diversity and differentiation of coexisting populations of Quercus robur L.
and Q. petraea (Matt.) Liebl.

MALIHE JAHANI, RAMAZAN ALI KHAVARI-NEJAD, HOMA MAHMOODZADEH AND SARA SAADATMAND

Effects of foliar application of cobalt oxide nanoparticles on growth, photosynthetic pigments,
oxidative indicators, non-enzymatic antioxidants and compatible osmolytes in canola
(Brassica napus L.)

MATUS HRIVNAK, DIANA KRAJMEROVA AND DUSAN GOMORY
Lack of signals of selection at candidate loci at a small geographical scale along a steep
altitudinal gradient in Norway spruce (Picea abies [L.] Karst.)

VICTORIA CRISTEA, ENIKO BESENYEI, LILIANA JARDA, ANCA FARKAS, DELIA MARCU, DOINA CLAPA,
ADELA HALMAGYI AND ANCA BuTiuc-KEUL

In situ genetic variability and micropropagation of Cerastium banaticum (Rochel) Heuff.
(Caryophyllaceae) rare and endemic species from Romania

MAGDALENA RUTKOWSKA, MONIKA DUBICKA AND MONIKA A. OLSZEWSKA
Comparison of phenolic profile and in vitro antioxidant capacity of Sorbus domestica L.
leaf samples from Poland and Croatia

ANNA BUDZIANOWSKA, MALGORZATA KIKOWSKA, MAGDALENA MALKIEWICZ, INGA KAROLAK
AND JAROMIR BUDZIANOWSKI
Phenylethanoid glycosides in Plantago media L. organs obtained in in vitro cultures cultures

ELZBIETA SKORSKA, MONIKA GRZESZCZUK, MAGDALENA BARANSKA AND BARBARA WOJCIK-STOPCZYNSKA
The influence of long wave UV-B radiation and Asahi SL on photosynthesis, flavonoids content
and antioxidant capacity of Zea mays var. saccharata leaves

7

17

29

43

53

63

75

87



SERAP ISIK, EMEL OYBAK DONMEZ, ZUBEYDE UGURLU AYDIN AND ALI A. DONMEZ
Pollen morphology in the tribe Nigelleae (Ranunculaceae): a worldwide palynological
investigation into the species 93

Brief communications

KiyoTAKA HORI AND NORIAKI MURAKAMI
New cytotypes of four Japanese ferns of Athyriaceae and Dryopteridaceae 103



