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Anthers of Feria F1 and Narbonne F1 carrot culvesere cultured in vitro to induce
androgenic embryos.To confirm the microspore origfirdeveloped embryos, chromosome
counts of root tip meristematic cells weremadeefach carrot plant obtained in anther culture.
Using phase contrast technique and fluorescenceaosciopy, cytological changes of
microspores during culture leading to proembryonation were documented in the first days
after anther placement on the induction medium.eMban 90% of the carrot plants obtained
in anther cultures had no haploid chromosomes.

Key words: Anther cultures, embryo, microspore, chromosoomalver, ploidy.



ACTA BIOLOGICA CRACOVIENSIA Series Botario&: 13-18, 2008

PLANT REGENERATION FROMONOBRYCHIS SUBNITENSORNM.
HYPOCOTYL EXPLANTS VIA SOMATIC EMBRYOGENESIS
AND ORGANOGENESIS

ROYA KARAMIAN* AND MASSOUD RANJBAR

Department of Biology, Bu Ali Sina University,
P. O. Box 65175/4161, Hamedan, Iran

*e-mail: R_karamian@basu.ac.ir
Received November 6, 2007; revision accepted May Q38

An efficient procedure is established here for pl@generation from hypocotyl explants in
Onobrychis subniten®ornm., an important forage legume in Iran. Twoetypof calli,
embryogenic and non-embryogenic, warduced from hypocotyl explants on MS medium
supplemented with 2,4-D and BAP at different com@gions. To initiate morphogenesis,
embryogenic calli were transferred to MS mediumhvdt5 mg-l-1 NAA and 1 mg:l-1BAP.
Initiated somatic embryos or adventitious buds ted into plantlets following culture on
MS medium without any growth regulators or with -kl NAA, respectively. All the
regenerated plants were normal with respect to hodogy and growth characters.

Key words. Hypocotyl culture, Onobrychis subnitensBornm., organogenesis, plant
regeneration, somatic embryogenesis
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Phenotypic plasticity acts to increase the perfowea of plants under stress. Leaf
morphological plasticity and its causes in différenvironments are incompletely understood.
We measured the leaf morphological parameter®Qoércus acutissima&arr. seedlings,
including leaf size, leaf shape and venation pattassessing the effects of different habitat
conditions on leaf morphological plasticity. A fiestudy in forest edge and understory was
combined with experiments simulating different tigind water conditions. Leaf morphology
variations occurred over most of the parameterd,the causes were consistent between the
field study and lab experiment. Leaf size decreasgi#il low supply of light and water. Leaf
length and width were only affected by leaf arehe Teaf petiole did not lengthen under
shade stress, suggesting a trade-off relationskigveéen functional tissues and support
structures. Leaf shape became narrower in drougghtbeoader in the shade, as reflected in
changes in three leaf fractions. Higher vein dgngilayed a part in enhancement of
mechanical support and water supply. Leaves withremteeth show more active
photosynthesis, but are disadvantageous in xerigira@miments because of higher
transpiration. Light was the main factor induciegfl morphological plasticity. The variations
caused by drought were due mainly to the allomé&uy. results showed that the leave$of
acutissimaseedlings respond to different habitats with phgpiotplasticity of morphology,
suggesting that this is an important mechanismséadlings to adapt to broader ecological
amplitudes.

Key words: Quercus acutissim@arr., leaf morphological plasticity, allometricadysis,
forest edge, understory, drought, shade, leaf shvapation pattern.
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Wood with indented rings has long been of intelestause it was believed to have special
acoustic characteristics and was preferred by tbst iamous lute and violin makers of the
past. In recent years its biological, technical phgsical features have become the subject of
research. The indentations, which are anatomicamafhes, can be explained by abnormal
cambial growth but it is still unclear why and htlvey are produced. The pinning technique
has been used to study the duration and intenigpod formation of spruce with indented
rings grown in the Paneveggio Forest, Italy. Thespnt work describes and discusses the
kinetics of cambial activity of trees examined i002. Comparison of normal wood and
indented xylem showed very similar cambial activiynamics, characterized by
contemporaneous onset and cessation, and by sineifats. Growth rate and final width were
the same in each part of the ring. The main diffees were not in the timing of xylogenetic
processes, but in the morphology of the new celisiéd.

Key words: Pinning technique, cambium, indentation, intratzal wood formationPicea
abies Hazel growth.
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The combined effects of enhanced UV-B radiation soidl drought on antioxidant enzyme
activity were investigated in cucumber leaves. @mith-old cucumber plant(cumis
sativuscv. Dar) were exposed to UV-B irradiation and wadeficit alone or combined.
Physiological measurements were made in seedliegs knder stress conditions for nine
days and then two more days with stresses withdr@enerally a decrease in relative water
content and an increase in dry weight content wecerded. The more significant changes
were observed under drought than under UV-B razhatind or combined UV-B and drought.
Both stresses stimulated antioxidant enzyme agtiitiperoxide dismutase activity increased
earlier (day 2) than guaiacol peroxidase and diudat reductase activity (days 5 and 7).
Elevation of enzyme activities was higher undemudid than under UV-B. Combined UV-B
and drought functioned synergistically: one of #sieesses reduced the effects caused by
simultaneous application of the other.

Key words: Glutathione reductase, guaiacol peroxidase,dolight, superoxide dismutase,
ultraviolet-B.



ACTA BIOLOGICA CRACOVIENSIA Series Botario#&: 43-48, 2008

VASCULARIZATION OF ZYGOTIC AND SOMATIC EMBRYOS
OF ARABIDOPSIS THALIANA

ALICJA FRAS*, BARBARA SMOLEN AND JOLANTA MALUSZYNSKA

Department of Plant Anatomy and Cytology, UnivgrsitSilesia
ul. Jagiellonska 28, 4®32 Katowice, Poland

*e-mail: alicja.fras@us.edu.pl
Received March 31, 2008; revision accepted Septeihe2008

Somatic embryos were induced from immature zygetidbryos ofArabidopsis thaliana
cultured on Gamborg basal medium (B5) supplememigd dichlorophenoxyacetic acid
(2,4-D) at 5uM I-1. The somatic embryos were of unicellular origThe sequence of
divisions and the orientation of newly formed waksembled the Onagrad pattern of early
embryogenesis. Histological studies revealed nmection between the somatic embryos and
explant tissue. In contrast to zygotic embryosjaite heart-shaped somatic embryos both
sieve and tracheary elements were present. Thee ssaments that formed in somatic
embryos were characterized by larger plates thamalo sieve elements observed in
seedlings. Typical features of the tracheary elésmensomatic embryos were irregular shape
and thickening of the secondary walls.

Key words: Arabidopsis thalianazygotic embryos, somatic embryogenesis, vasaalaoin.
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Leaf epicuticular wax morphology and chemical cosifion of total cuticular waxes were
studied in twoSalix species $alix albaand S. fragili9 and their hybrid $. xrubeny. A
smooth wax layer with small, scattered wanructures covered the adaxial leaf surface in all
three taxa, and a crustlike wax layer composee@rofinallyfused wax filaments was present
on the abaxial surface. The leaf cuticular waxedh epicuticular and intracuticulawere
obtained by hot extraction in chloroform and thealgzed by gas chromatography and mass
spectrometry.The principal components of the waxes were primaophols, fatty acids,
aldehydesn-alkanes andvax esters. The qualitative composition of the vgawaas quite
similar but there were quantitative differendegtween the taxa. The epicuticular crystalline
waxes are composed of very-long-chain aldehydenpely.

Key words: Salix willow, epicuticular and intracuticular waxes, 8Bnalysis, chemical
analysis, wax extraction.
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This study evaluates the effects of the two gibberahibitors (daminozide, prohexadione-
calcium) on certain growth and anatomical chargsttes of coriander@oriandrum sativum
L.). Both growth retardants were found effectiver@aucing stem elongation; that response
varied with the concentration used. ProhexadionetC200 mg |-1 reduced height by 38%.
Coriander fruits were heavier after the applicatminprohexadione-Ca, but this did not
translate to increased fruit yield or fruit essahtoil yield. Prohexadione-Ca induced
precocious anthesis (3-5 days earlier). Both pratiexe-Ca and daminozide apparently
affected leaf and stem anatomy. Generally, retartiaated plants possessed thicker leaves,
wider stems with more collenchyma tissue, and massels in the vascular bundles.
Chlorophyll fluorescence measurements discloseeceedse in the photochemical efficiency
of PSIlI in retardant-treated plants as compardtdaontrols. The chlorophyll fluorescence
parameters Fv/Fm and Fv/Fo can provide a tool &otyediagnosis of the use of growth
retardant even before any signs of growth retasdaire visible in the plants.

Key words: Coriandrum sativumL., Coriander, prohexadione-Ca, daminozide, growth,
anatomy, chlorophyll fluorescence.
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Callitriche cophocarpasendtn. is typically a submerged macrophyte, widkzsp throughout
Poland. It is a monoecious plant with unisexuaivibes which are produced only in the
floating rosettes. We studied the allozyme varratd 9 populations o€. cophocarpdrom
Polish rivers in order to establish its genetiainre, mode of reproduction, clonal structure,
and gene flow between populations. Genetic vanatibthe examined populations was low.
Only 7 of the 12 loci studied were polymorphic. QGrighe 24 detected multilocus genotypes
was widespread, found in 8 populations, and theangimy genotypes were rare. The mean
percentage of polymorphic loci within populationasam9.44 and the mean number of alleles
per locus was 1.231, with mean values of 0.0219emiesl and 0.0421 expected
heterozygosity. Fixation indices calculated forfrepopulation showed a significant deficit of
heterozygotes. The study showed high differentiabetween populations, with almost 50%
of the total variation irfC. cophocarpdocated between populations. Allozyme studies shibwe
a high contribution of clonal reproduction. The plgtions of C. cophocarpaare isolated
from each another, and the existing physical barritecrease the probability of gene flow
between populations and cross-fertilization. Géow fvithin rivers is more probable.

Key words: Callitriche, water starwort, macrophytes, allozyme, genetiacsiire, inbreeding,
clonal growth.
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Exogenously applied jasmonic acid methyl ester NI&- inhibited biosynthesis and
accumulation of anthocyanins in hypocotyls of segdl of etiolated common buckwheat
(Fagopyrum esculentunMoench) exposed to light. The phenomenon was obdei
experiments with various methods of JA-Me treatmantwhole seedlings and in excised
hypocotyls. Even very low quantities of JA-Me takBnseeds during imbibition were enough
to inhibit anthocyanin synthesis in buckwheat hygls. This means that there are no
significant barriers to the transport and actiod&fMe in buckwheat seedlings, as solute and
in gaseous form. Although JA-Me inhibited accumiolatof anthocyanins in buckwheat
hypocotyls, it had no effect on phenylalanine ayrddine ammonia-lyase activity. Such JA-
Me action suggests that it can act not in the bratin later steps of anthocyanin biosynthesis.
JA-Me had no effect on the level of anthocyaningatyledons or on hypocotyl growth, but
clearly inhibited the growth of main roots of budieat seedlings.

Key words: Anthocyanins, Fagopyrum esculentumcommon buckwheat, hypocotyls,
cotyledons, methyl jasmonate.
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Radish Raphanus sativus.) is commonly grown in urban and suburban arelsresthe soil
may be polluted with heavy metals such as Cu orrPthis study, short exposure of radish
plantlets to 0.5 mM Cu or Pb in nutrient solutidwd days) in growth chamber conditions
elicited an antioxidative response, measured mdesf lipid peroxidation, protein and proline
accumulation, and peroxidase and catalase actlwatyger exposure to Cu or Pb when radish
was grown outdoors for 50 days in pots filled witid soil with different Cu and Pb content
also resulted in higher lipid peroxidation and prel accumulation, and altered protein
content and enzyme activity. The tested parameferadish antioxidative responses to heavy
metal stress differed depending on plant part (tedfiypocotyl) and stress intensity (heavy
metal content in growth medium, exposure duratiditje reported data show that plants
grown in soil from sites where this crop could héticated do show an oxidative stress
response similar but not identical to that seereutaboratory treatment with heavy metals.

Key words. Catalase, copper, hypocotyl, guaiacol peroxiddmsgvy metals, lead, leaf,
oxidative stress, prolin&aphanus sativus., radish.



ACTA BIOLOGICA CRACOVIENSIA Series Botario&: 87-94, 2008

PREY ATTRACTION IN CARNIVOROUSGENLISEA(LENTIBULARIACEAE)

BARTOSZ J. PLAg:HNé*, MALGORZATA KOZIERADZKA-KISZKURNO?, PIOTR
SWIATEK® AND DOUGLAS W. DARNOWSKf

!Department of Plant Cytology and Embryology, Jdgigan University,
ul. Grodzka 5, 31-044 Cracow, Poland
’Department of Plant Cytology and Embryology, Ursitgrof Gdaisk,
ul. Ktadki 24, 80-822 Gdmk, Poland
®Department of Animal Histology and Embryology, émsity of Silesia,
ul. 9 Bankowa 9, 40-007 Katowice, Poland
“Department of Biology, Indiana University Southeast
4201 Grant Line Road, New Albany, Indiana 4715@.A.

*e-mail: bartek78pl@poczta.onet.pl
Received July 27, 2008; revision accepted NoveraBeR008

In this study we test three hypotheses. (1) Segréiairs in the arms and the distal part of the
neck of the carnivorous pla@enlisea(Lentibulariaceae) have a different principal fuoict
than the digestive hairs in the digestive chamibet, is, prey attraction. (2) Only bacteria and
other organisms inside the trap and on the extdragl surface lure prey. (3) Substances
produced by the plant have a minor influence ory pt&action; more important is trap shape
and morphology, because protozoa and microfaunamuae to the small interspaces (traps
or capillaries) by accidental, nonspecific wandgrie studied the structure of secretory
hairs (glands) in the arms and the distal and pmekiparts of the trap neck using light,
fluorescence and electron microscopy. We testedhiipetheses with several experiments
using sterileGenliseatraps as well as glass tubes acting &enliseatrap model, and various
organisms as preyB(epharismasp., Paramecium bursariaEuglenasp.). Hairs in the arms
and the distal part of th@enliseatrap neck represent polysaccharide-proteinsecréiagg.
Prey still moved to cleaned traps without chematalactants. In the proximal part of the neck
the secretory hairs have the same ultrastructutegastive hairs in the digestive chamber of
Genlisea Sterile traps do not need commensals for catclprey. The results of the
behavioral experiments reported here support tipothgsis that prey can move to the traps
or capillaries by accidental, nonspecific wanderiagsmall objects filled with water. Thus,
the complex structure of th@enliseatrap with long arms may help catch prey simply by
providing a large surface with many small openiwhsch mimic the interspaces between soll
particles, and the plant does not need specialatwdifor prey attraction.

Key words. Genlisea Lentibulariaceae, prey attraction, carnivorousdsgme, carnivorous
plants, secretory hairs, ultrastructure, mucilagereting hairsParameciumEuglena
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The effect of two cadmium concentrations (10-5 M 46-4 M) on growth, Cd accumulation
and within-plant distribution, proline (Pro) conteand the activity of superoxide dismutase
(SOD), catalase (CAT), glutathione-StransferaseT()&@&®d glutathione peroxidase (GSH-Px)
was examined in leaves and roots of poplar pl&ysiptoms of Cd toxicity were evident in
Cd-treated plants: stunted growth (plant height ammnass), decreased root length, and
chlorosis of young leaves. Stem and leaf growth mase affected than root growth. The
decreased photosynthetic activity of treated plamy have been due to lowered chlorophyll
synthesis. The activity of SOD, CAT, GST and GSH-Rms altered, as was Pro
accumulation. The increment of pollutant concerdratin the nutrient medium was
associated with higher Cd accumulation in plant.ifCroots was ~40 times higher than in
leaves and stems of plants exposed to 10-5 M CithoAgjh Cd accumulation in roots was
high, the potential use of this hybrid poplar femediation of Cd-contaminated sites seems
low. This is because, apart from the described tralisturbances, translocation of Cd from
roots to aboveground parts is low.

Key words. Antioxidant enzymes, biomass production, cadmiwhlorophyll, poplar,
proline.
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Separate and combined analyses of nuclear ribosbiMAl internal transcribed spacer (ITS)
and cpDNArpsl16provided phylogenetic hypotheses and molecular fdatthe taxonomy of
ChineseBupleurumspecies. The phylogenetiesults derived from Bayesian and maximum
parsimony analyses supported the monophyly ofBtpleurumwith strong evidence. The
origin of ChineseBupleurumis likely to be through the Middle East atite Caucasus from
the Mediterranean region with the basic chromosomember (8+7—6), and
polyploidization.Our molecular data are not consistent with othéiezaChineseBupleurum
classifications and are consistemith the molecular classification proposed by Neaesl
Watson. The analyses also provide molecdkta to elucidate the taxonomic treatments for
Bupleurum falcatunfrom China and Europe.

Key words: ChineseBupleurum phylogeny, taxonomy, ITSps16
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The genusBromussubgen.Festucariais a widespread Old World and New World taxon
having genomes A, B and L, distinguished cytogeadti. Stebbins (1981) suggested that
evolution inBromuswent from the small genomes A and B to the largeogee L. Thus, Old
World species with genomes A and B could be anglestrNew World species with genome
L. To test this hypothesis we carried out RAPD wgsialof a representative group of species
from subgen.Festucaria RAPD band patterns enabled resolution of 13 sgedifter
excluding the species-specific bands with high/maige support. The basal position of
Bromus variegatudl. Bieb. — an Old World species presumably havinB genome — in
relation to some New World species with the genaneenfirmed Stebbins' hypothesis of its
ancestry in relation to the Old World species. Treup of high bootstrap suppoiB.
cappadocicudBoiss. et Balans®- erectusHuds.-B. riparius Rehm., with genome A. and a
distinctly xerothermic ecological profile, was redd to a New World species with genome L,
B. auleticusTrin. ex Nees, pointing to their presumably comregalutionary history.

Key words: Genomes A and B, genome L, evolutionary migrattustorical biogeography,
phenetics.



