ACTA BIOLOGICA
CRACOVIENSIA

seres BOTANICA

Vol. 50/2 2008

Polish Academy of Sciences — Cracow Branch



ACTA BIOLOGICA CRACOVIENSIA
Series Botanica

The Official Publication
of the Biological Commission of the Polish Academy of Sciences — Cracow Branch

DEVOTED TO PLANT ANATOMY, MORPHOLOGY, CYTOLOGY, GENETICS, KARYOLOGY,
EMBRYOLOGY, TISSUE CULTURE, PHYSIOLOGY AND BIOSYSTEMATICS

ESTABLISHED 1958

© Polish Academy of Sciences, Cracow 2008
The Ministry of Education and Science 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

Set and printed by KON Tekst Publishing House, Bobrzeckiej 9, 31-216 Cracow, Poland

Managing editor: Malgorzata Janik and 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

Indexed in Science Citation Index, Current Contents (Agriculture, Biology & Environmental
Sciences), Biological Abstracts, BIOSIS Data, Index Copernicus, Polish Scientific Journals
Contents — AGRIC. & BIOL. SCI., AGRO-AGEN.



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

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. 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
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: herr@biol.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@iphils.uj.edu.pl

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

BENGT E. JONSELL. Bergius Botanic Garden, Box 50017,
S-104 05 Stockholm, Sweden, e-mail: bengtj@bergianska.se
Plant taxonomy; biosystematics; plant geography

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. Jagielloniska 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 Lédz, 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: m.pajak@iphils.uj.edu.pl
Plant embryology; apomixis

BARBARA SKUCINSKA. Department of Plant Breeding and Seed
Science, The Agricultural University of Cracow, ul. Eobzowska 24,
31-140 Cracow, Poland, e-mail: askucinska@wp.pl

Plant tissue and organ culture

KRYSTYNA URBANSKA. Geobotanisches Institut ETH,
Ziirichbergstrasse 38, CH-8044 Ziirich, Switzerland
Reproductive biology of plants; evolution

MICHIEL T.M. WILLEMSE. Laboratory of Plant Cell Biology,
Wageningen Agricultural University, Arboretumlaan 4, 6703 BD
Wageningen, The Netherlands, e-mail: mtm.Willemse@hccnet.nl
Sexual plant reproduction; biology of lower plants

HONG-YUAN YANG. 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. Unmultowska 89, 61-614 Poznan, Poland,

e-mail: maczen@amu.edu.pl

Experimental embryology; plant tissue and organ culture



Review Board
Vol. 50/2, 2008

The Editor is deeply grateful to those listed below who have generously given their time to review
manuscripts submitted to volume 50/2 of Acta Biologica Cracoviensia Series Botanica

KarIM AMMAR (Cimmyt, Mexico City)

MARIA ANTOSIEWICZ (Warsaw University, Warsaw)

HARVEY E. BALLARD, JR. (Ohio University, Ohio)

ALINA BaczriEwiCZ (Adam Mickiewicz University, Poznan)
JOLANTA BIESAGA-KOSCIELNIAK (Polish Academy of Sciences, Cracow)
Maria ANNA BoBowicz (Adam Mickiewicz University, Poznan)
BoruT BoHANEC (University of Ljubljana, Slovenia)

KRrysTYNA BORATYNSKA (Polish Academy of Sciences, Kornik)
MicHAEL D. CASLER (University of Wisconsin, Madison)

TERESA CEGIELSKA-TARAS (Plant Breeding and Acclimatization Institute, Poznarn)
Francisco A. CULIANEZ MAcIA (CSIC, Valencia)

KatariNa CUFAR (Univerity of Ljubljana, Ljubljana)

Francis HugGH Dawson (Winfrith Technology Centre, Dorchester)
JoaNNA DECKERT (Adam Mickiewicz University, Poznan)
RapHIKA DESIKAN (University of the West of England, Bristol)
MuHAMMAD FAROOG (University of Agriculture, Faisalabad)
LubpwiG Frey (Polish Academy of Sciences, Cracow)
MarGoRzATA GaJ (Silesian University, Katowice)

GRZEGORZ GORALSKI (Jagiellonian University, Cracow)
KRrysTYNA HARMATA (Jagiellonian University, Cracow)

JacQues HAURY (UMR INRA, Rennes)

PETER HEDLEY (SCRI, Invergowrie, Dundee)

Louis HERNANDEZ (Autonomous University of Madrid, Madrid)
KaroLy HROTKO (Corvinus University of Budapest, Budapest)
JAGNA Karcz (Silesian University, Katowice)

ViLapisLAv KoLARCIK (Slovak Academy of Sciences, Bratislava)
ROBERT KONIECZNY (Jagiellonian University, Cracow)

LAURENT LEGENDRE (Jean Monnet University, St. Etienne)
JoLANTA LEGOCKA (Adam Mickiewicz University, Poznan)
SmMcHA LEv-YaDpuM (University of Haifa, Haifa)

CHUNYANG L1 (Chinese Academy of Sciences, Chengdu)
JIUSHENG LIN (Zhejiang University, Hanzhou)

PrzEMYStAW MALEC (Jagiellonian University, Cracow)

JOLANTA MALUSZYNSKA (Silesian University, Katowice)

ELISABETH MATTHYS-ROCHON (RDP, ENS Lyon, Lyon)

ANNA Mikuta (Polish Academy of Sciences, Warsaw)

JOzEF MITKA (Jagiellonian University, Cracow)

Susana NEVES (Royal Botanic Garden Edinburgh, Edinburgh)
EDYTA PACZOS-GRZEDA (Agricultural University, Lublin)
PIERDOMENICO PERATA (Scuola Superiore Sant'anna, Pisa)

JULIE REEKIE (Agriculture and Agri-Food Canada, Nova Scotia)
ELZBIETA ROMANOWSKA (Warsaw University, Warsaw)

MicHar RONIKIER (Polish Academy of Sciences, Cracow)

JAN RyBczynskI (Polish Academy of Sciences, Warsaw)

JAN SALAJ (Slovak Academy of Sciences, Nitra)

JurTa ScHULZE (Technical University, Braunschweig)

LAWRENCE B. SMART (State University of New York, New York)
Pawer. SowiNskl (Warsaw University, Warsaw)

ZorFIA SzczoTKA (Polish Academy of Sciences, Kornik)

HALINA SLEsAK (Jagiellonian University, Cracow)

IRENEUSZ SLESAK (Polish Academy of Sciences, Cracow)

METIN TuNa (Kemal University, Hatay)

Yoav WaISEL (Tel Aviv University, Tel Aviv)

ELZBIETA WERYSZKO-CHMIELEWSKA (Agricultural University, Lublin)
KaTarRzYNA WoJclEcHOWICZ (Adam Mickiewicz University, Poznan)
ANDRZEJ WOJCIECHOWSKI (Warsaw University, Warsaw)

TapeEusz WROBLEWSKI (University of California, Davis)

ELZBIETA ZENKTELER (Adam Mickiewicz University, Poznan)
JERZY ZIELINSKI (Polish Academy of Sciences, Kornik)



ACTA BIOLOGICA CRACOVIENSIA
Series Botanica

CONTENTS

Volume 50/2, 2008

Original papers

URrszuLA KowALskKA, DOROTA RYBACZEK, DOROTA KRZYZANOWSKA, WALDEMAR KISZCZAK
AND KRYSTYNA GORECKA

Cytological Assessment of Carrot Plants Obtained in Anther Culture

Roya KARAMIAN AND MASSOUD RANJBAR

Plant Regeneration from Onobrychis subnitens Bornm. Hypocotyl Explants via Somatic
Embryogenesis and Organogenesis

FE1 Xu, WEIHUA Guo, WEIHONG XU AND RENQING WANG
Habitat Effects on Leaf Morphological Plasticity in Quercus acutissima

MiICHELA NOCETTI AND MANUELA ROMAGNOLI

Seasonal Cambial Activity of Spruce (Picea abies Karst.) with Indented Rings
in the Paneveggio Forest (Trento, Italy)

JAN KUBIS AND MAGDALENA RYBUS-ZAJAC

Drought and Excess UV-B Irradiation Differentially Alter the Antioxidant System
in Cucumber Leaves

ALICJA FrRAS, BARBARA SMOLEN AND JOLANTA MALUSZYNSKA
Vascularization of Zygotic and Somatic Embryos of Arabidopsis thaliana

BEATA SZAFRANEK, DOMINIK TOMASZEWSKI, KATARZYNA POKRZYWINSKA AND MAREK (GOLEBIOWSKI

Microstructure and Chemical Composition of Leaf Cuticular Waxes in Two Salix Species
and Their Hybrid

GEORGE KOFIDIS, ANASTASIA GIANNAKOULA AND ILIAS F. ILIAS

Growth, Anatomy and Chlorophyll Fluorescence of Coriander Plants (Coriandrum sativum L.)
Treated with Prohexadione-Calcium and Daminozide

KATARZYNA BUCZKOWSKA, KRZYSZTOF SZOSZKIEWICZ AND ALINA BACZKIEWICZ
Genetic Variation in Polish Populations of Callitriche cophocarpa

MARcCIN HorRBOWICZ, ANNA GRZESIUK, HENRYK DEBSKI, DANUTA KOCZKODAJ AND MARIAN SANIEWSKI

Methyl Jasmonate Inhibits Anthocyanin Synthesis in Seedlings of Common Buckwheat
(Fagopyrum esculentum Moench)

13

19

27

35

43

49

55

63

71



TIHANA TEKLIC, JOHN T. HANCOCK, MERI ENGLER, NADA PARADPIKOVIC, VERA CESAR, HRVOJE LEPEDUS,
IvNA STOLFA AND DRAGO BESLO

Antioxidative Responses in Radish (Raphanus sativus L.) Plants Stressed by Copper
and Lead in Nutrient Solution and Soil 79

BarTOSZ J. PLACHNO, MALGORZATA KOZIERADZKA-KISZKURNO, PIOTR SWIATEK
AND DouGLAs W. DARNOWSKI

Prey Attraction in Carnivorous Genlisea (Lentibulariaceae) 87

NATASA NIKOLIC, DANIJELA K0JI¢, ANDREJ PILIPOVIC, SLOBODANKA PAJEVIC, BORIVOJ KRSTIC,
MILAN BORISEV AND SASA ORLOVIC

Responses of Hybrid Poplar to Cadmium Stress: Photosynthetic Characteristics,
Cadmium and Proline Accumulation, and Antioxidant Enzyme Activity 95

Q1-ZH1 WANG, SoNG-DonG ZHou, TING-YU Liu, YUN-L1 PANG, YUN-KE WU AND XING-JIN HE

Phylogeny and Classification of Chinese Bupleurum Based on Nuclear Ribosomal
DNA Internal Transcribed Spacer and rps16 105

AGNIESZKA SUTKOWSKA AND JOZEF MITKA

RAPD Analysis Points to Old World Bromus Species as Ancestral to New World
Subgen. Festucaria 117



