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It is difficult to estimate the importance of plgrnigments in plant biology. Chlorophylls are
the most important pigments, as they are requioedohotosynthesis. Carotenoids are also
necessary for their functions in photosynthesis©ie®Oplant pigments such as flavonoids play
a crucial role in the interaction between plantd animals as visual signals for pollination
and seed scattering. Studies related to plant pitatien are one of the oldest areas of work
in plant science. The first publication about canatids appeared in the early nineteenth
century, and the term "chlorophyll" was first used1818 (Davies, 2004). Since then, the
biochemical structure of plant pigments has begraled, as have the biosynthetic pathways
for the major pigments that provide a useful variet colors to blossoms and other plant
organs. There is widespread interest in the agmitaf molecular methods to improve our
knowledge of gene regulation mechanisms and chaimgetant pigment content. Genetic
modification has been used to alter pigment pradocin transgenic plants. This review
focuses on flower pigmentation, its biochemistrg &mlogy. It presents a general overview
of the major plant pigment groups as well as ratant dyes and their diversity and function
in generating the range of colors observed in plant
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This work assesses the antibacterial activity ahnyidagin (5-hydroxy-2-methylnaphthalene-
1,4-dione) and of methanol, chloroform and aquesdsacts ofPlumbago zeylanica L. root
against various pathogenic bacteria, and the mimnuhibitory concentrations (MICs).
Plumbagin and chloroform extracts Bfumbago zeylanica L. root showed antibacterial
activity againstEscherichia coli, Salmonella typhi and Staphylococcus aureus. Inhibition
againstKlebsiella pneumoniae, Serratia marcescens and Bacillus subtilis was moderate, and
lower againstProteus wulgaris and Pseudomonas aeruginosa. The methanolic extract
exhibited moderate activity and the aqueous extsaetk activity against the bacterial strains
as assessed by disc diffusion assays. The bioactwgound plumbagin and extract of
Plumbago zeylanica root show a wide spectrum of antibacterial activithe compound
shows promise as a new drug for various bacteriattious diseases.

Key words: Plumbago zeylanica, Plumbaginaceae, antimicrobial screening, plunmhagi
antibiotics, minimum inhibitory concentration (MIC)
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The effects of different concentrations of Cr(V1)y(M, 10 uM, 100 uM) applied for 7, 14 or
21 days on initiation of high lipid peroxidationvid (POL) and consequent changes in the
enzymatic-antioxidant protective system and minatian of photosystem Il (PSIl) activity
were studied in maize seedlings. Chromium(VIl) cduse increase in the electrical
conductivity of the cell membrane, and malondialdEh(MDA) content (a peroxidation
product) reflected peroxidation of membrane lipidading to the loss of the membrane's
selective permeability. It also induced distinctl aignificant changes in antioxidant enzyme
activity. Versus the control, superoxide dismutéSe©D, EC 1.15.1.1.), catalase (CAT, EC
1.11.1.6.) and peroxidase (POD, EC 1.11.1.11.viactin maize seedling roots and leaves
was progressively enhanced by the different Cr(ses and stress periods, except for
decreases in SOD and POD activity in leaves exptsddOuM Cr(VI) for 21 days. The
different Cr(VI) concentrations changed chloropl{ghl) content differently. The 10M and
100 uM doses of Cr(VI) decreased the dib ratio and quenched the calfluorescence
emission spectra. These effects reflect disturbafdtke structure, composition and function
of the photosynthetic apparatus as well as PSiNigct

Key words: Chromium(V1), lipid peroxidation, antiolant protective system, chlorophyll
fluorescence, maize.
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The introduction of several plant species to atma®nd their natural distribution has been a
global phenomenon that poses critical problems emallenges for the conservation and
management of many agricultural and natural ecesyst Shrub medickMedicago arborea
L.), Spanish broomSpartium junceum L.) and chaste tred/{tex agnus castus L.) are three of
the most important native shrubs in arid and sethisiediterranean regions, being noxious
invasive species for some areas but in some casekably useful for several purposes. An
understanding of their seed germination and seg@imnergence should prove useful for their
management. Laboratory and greenhouse experimesres done to examine the effects of
high temperature on seed gemination and seedlirggamce. Dry heat benefitted (or at high
temperatures damaged) seed germination and emerggms implies potential effects of fire
on the dynamics of populations Mf arborea, S junceum andV. agnus castus, a factor which
should be taken into account as fire is a frequemmhponent of Mediterranean-type
ecosystems.

Key words:Medicago arborea, Spartium junceum, Vitex agnus castus, temperature, invasive
weeds, biomass, Vonitsa.
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A collection of 14 species of Patagonian plants wealuated for tocopherol content and
composition, plastochromanol, plastoquinone contamdl polyprenol composition. Total
tocopherols varied from 35.7i§/g in Mutisia decurrens to 798ug/g in Philesia magellanica.

In most cases tocopherol composition was dominhyed-tocopherol, which accounted for
more than 90% of total tocopherols. Of all the stigated species onlilisodendrum
punctulatum showed higher content aof than a-tocopherol, which is unusual for mature
leaves. Plastochromanol, a homologue-tdcotrienol, was found in leaves of 10 of the 14
examined species, and was highestraucaria araucana leaves (132:9/g). Total content of
PQ-9 (oxidized and reduced) was highestFuchsia magellanica (774.3 ug/g), Philesia
magellanica (791 ug/g), Misodendrum linearifolium (569 ug/g) andAmomyrtus luma (518.5
ug/g). Analysis of polyprenol content in the leaw#sinvestigated plant species revealed
detectable amounts (>1@/g d.w.) of polyprenyl esters in six of them. Aoaulation of free
polyprenols was detected only i@husquea quila leaves. Selected organs Bhilesia
magellanica andFuchsia magellanica were further quantitatively analyzed for tococheml
and polyprenol content. With the methods applietfferent patterns of the analyzed
compounds were identified in all the samples stlidi@ur results reveal some trends that may
be of taxonomic interest. Some of these specieseare as a rich source of such bioactive
compounds as tocochromanols or polyprenols.

Key words: Chromatography, HPLC, Patagonian pla#spndary metabolites, tocopherols,
plastochromanol, plastoquinone, polyprenols.
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Micromorphological features related to the pollemtlets and trichomes dfallemantia
species growing in Turkey were investigated maihly scanning electron microscopy.
Lallemantia pollen shares morphological features with subfamNgpetoideae (tribe
Mentheae, subtribe Nepetinae) pollen. However fittee details are characteristic enough to
differentiate the pollen between species. The exsnmicroreticulate inL. peltata and L.
iberica, and reticulate-foveolate ih. canescens. Similarly, nutlet features are similar in
general, but there are striking differences inaefdetails between species. Nutlets are black
and oblong-triangular with V-shaped areoles. Thedase is verrucate im. iberica andL.
canescens, and verrucate-rugulate in. peltata. The warts are regular and separated..in
peltata, irregular and separated in iberica, and irregular and separated or sometimes
associated in 2 to 4 groupslincanescens. Two types of trichome, capitate and acicular, are
present on the stems, leaves, calyx and bracts. rébelts suggest that although the
distribution and micromorphology of trichomes has taxonomic value, some pollen and
nutlet micromorphological characters have the pgakto serve as phylogenetic markers at
the species level in the genusllemantia. However, pollen characteristics show no
correlation with the nutlet characteristics.

Key words: Lamiacead,allemantia, Mentheae, micromorphology, pollen, nutlet, trictes,
Nepetinae, taxonomy.
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Haploid plants after doubling the chromosomes cae gse to diploid homozygote lines,
which can be used as DH lines in breeding new tr@si®r as initial plant material in creating
F1 hybrids. This work studied natural polyembryamd the effect of growth regulators on
induction of polyembryonic seeds and haploid embeymsis in five species of the genus
Capsicum. Water solutions of the following growth regulatowere used: 2,4-D (2,4-
dichlorophenoxyacetic acid) and BNOA (beta-naphyfagetic acid) at 0.001% used
separately or combined with BAP (benzylamino-puridevin seed frequency was highest in
C. chinense and lowest inC. baccatum var. pendulum. In C. annuum the share of twin
embryos was highest in the 'Corno di toro' variety:D clearly increased the number of twin
plants only in 'Corno di toro' seeds. Treatmenhvabmbinations of 2,4-D or BNOA with
BAP increased the frequency of polyembryonic seedke 'ATZ1' line. In C. frutescens the
frequency of polyembryony increased following apalion of BNOA with BAP. Of all the
seeds tested, seven haploid plants were obtaiepgsenting. frutescens, C. chacoense and

C. baccatum var. pendulum. The differences in the frequency of polyembryamyhe studied
genotypes points to genetic control of this phenomme The presence of monoploid plants
definitely depends on the genotype, as a high &equ of polyembryony is not always
accompanied by a high share of haploid plants.nk@st genotypes evaluated, the effect of
growth regulators was disadvantageous, resulting aonsiderable decrease in the share of
twin plants among germinated seeds.

Key words:Capsicum spp., growth regulators, haploid, pepper, polyerabyy
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This study examined the effects of different exagenauxins and cytokinins at 0.1-5.0 ritg:|
concentration on shoot cuttings of tio perforatum clones transformed with a wild agropine
strain ofA. rhizogenes and one untransformed clone. Their sensitivitthevduxins varied and
showed concentration-dependent behavior, and g@onse to auxins differed between the
transgenic clones. The number of cuttings of tranggclones capable of root formation, and
the onset of rooting on most of the media with asxagged behind the control. The number
of differentiated shoots of the transgenic cloneshormone-free medium was two to three
times higher than that of the untransformed contR#generated shoots of the transgenic
clones on basal medium branched much less thamotiteansgenic clone. The transgenic and
control clones differed in their ability to formabts on media supplemented with cytokinins.
Increased cytokinins led to differentiation of dleorshoots with fewer leaf pairs. Because
gene expression studies have shown integrationl BBC genes, their possible impact on the
type of morphogenetic response is discussed.

Key words: Hairy root-regenerants, plant growthutatprs,rol genes, shoot cuttings, St.
John's wort.
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Geographically marginal populations are expectechdwe low genetic variability, which
potentially can affect their viability. In Polanilelica transsilvanica Schur reaches the
northern limit of its continuous geographical ranGenetic diversity and population genetic
structure were analyzed in 15 of its marginal amatancentral populations using AFLPs.
Overall, genetic diversity parameters did not diegnificantly, and comparable patterns of
genetic variation were found in central and margpapulations. All AFLP phenotypes were
unique to particular populations. Unique allelesenéxed in some central and some marginal
populations. The percentage of polymorphic lociadifrom 1.30 to 5.19 (3.24 average) in
central populations and from 0.43 to 5.63 (2.36raye) in marginal ones. Hierarchical
analyses of molecular variance (AMOVA) for each csp®region combination revealed
highly significant differentiation between poputats and showed similar partitioning of
molecular variance in marginal and central popafeti of M. transsilvanica (diversity
between populations: 93.24% and 93.18%, p < 0.@&pectively). The scattered distribution
of suitable species habitats and the predominalfingebreeding system of the species
strengthen the effect of selection pressure oriifiraof unique loci in individual populations.
Marginal populations of. transsilvanica with unique alleles considerably

expand the genetic variation of the species anditeeefore valuable for conservation of
genetic diversity.

Key words: AFLP, genetic diversity, marginal pogigdas, Melica transsilvanica, range limit.
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Plant regeneration was studied in petal cultureshoée Sedum species:S. aizoon, S
gpectabile and S gracile. The course of morphogenesis was examined by égbtelectron
microscopy. Histological examination revealed tmadrphogenesis took place as direct
organogenesis, indirect organogenesis or somathry@mgenesis, depending on the species
and the concentrations of growth regulators inrtteglium. Initial petals and explants from
cultures were studied to determine the origin gboogenesis. Petal histology showed that all
cells at the time of culture initiation were diféatiated. Epidermal and parenchymatous cells
were highly vacuolated and the parenchyma contathémtoplasts with starch grains. TEM
revealed that cell dedifferentiation occurred iftue under the influence of BAP and IBA. In
petal culture the first cell division started suidepmally on day 2 of culture initiation.
Epidermal cells underwent regular anticlinal dieiss on day 3 of culture initiation, as
confirmed by histology and SEM. Direct formation aflventitious buds in petals was
observed in meristematic cells dedifferentiatedmfrthe epidermis and parenchyma. In
indirect organogenesis, callus tissue resulted fdiwsion of dedifferentiated parenchyma
cells. Somatic embryos were formed directly frorheqnidermal parenchymatous cells.

Key words:Sedum, adventitious buds, somatic embryos, callus, petiilire, light and
electron microscopy.
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The paper reports a morphological study of fruitsl @eeds oRuscus hypoglossum L., a
species interesting as an ornamental plant. liyitihe length, width and weight of fruits as
well as seeds were measured in 14 natural popatagoowing in Croatia. The length/width
ratios of fruits and seeds were calculated, as agethe fruit/seed ratios of length, width and
weight. Interannual differences in the analyzeddraver three years were compared in two
populations. The most promising populations fotHer selection for ornamental use were the
Bilogora population with the largest fruits (lendgt®.30 mm, width 11.56 mm, weight 0.75 Q)
and the StrahinSeica population with the roundastsf (length/width 1.04). The average
number of seeds per fruit for the populations wad.1Variability between the three years
was minor for fruit traits but significant for segdits.

Key words: Ornamental plant, Ruscus hypoglossuuit, &nd seed traits, natural populations,
interannual variability.
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An efficient shoot propagation system fGarlina acaulis was developed in this study. The
experimental material consisted of shoot tips aadrients of hypocotyls excised from 10-
day-old seedlings. The explants were transferreardtferation medium supplemented with
different types of cytokinins: 6-benzylaminopurif@A, 4.4 or 13.3 uM), kinetin (Kn, 4.7 or
13.9 uM) and zeatin (Zea, 4.6 or 13.7 uM) in corabon with naphthaleneacetic acid

(0.54 uM NAA). The morphogenetic response was lmestlture on medium supplemented
with 13.3 uM BA, and shoot organogenesis frequemay highest for shoot tips (100%). On
average, 7.5 shoots were induced per explant ahtti@l material, and the multiplication rate
in five subsequent subcultures was 6.1. Shoot hemgts lower in culture with BA in the
medium than with Kn or Zea. Plantlets rooted wi@¥&6frequency in vitro on full-strength
MS medium and with 55.3% frequency ex vitro. Reaurcbf the mineral salt concentration
(1/2MS) stimulated rhizogenesis. Addition of auxissmulated both the frequency and
number of roots per shoot, but only in combinatith full-strength MS medium.
Regenerated plants were able to flower and gaydevgeeds.

Key words:Carlina, shoot tip, hypocotyl, benzylaminopurine, ex-vitomting.



ACTA BIOLOGICA CRACOVIENSI A Series Botanica 51/1: 105-110, 2009

CALCIUM OXALATE CRYSTALSIN SOME SPECIES
OF THE TRIBE INULEAE (ASTERACEAE)

CILER MERIC*
Department of Biology, Trakya University, 22030,if6e, Turkey
*e-mail: cilermeric@trakya.edu.tr
Received February 29, 2008; revision accepted MayQ09

In this study, calcium oxalate (CaOx) crystals wineestigated and their morphology and
distribution determined by light microscopy in tiss and organs dhula graveolens (L.)
Desf., Pulicaria dysenterica (L.) Bernh., Filago eriocephala Guss.,Logfia arvensis (L.)
Holup andLogfia gallica (L.) Coss. & Germ., which belong to tribe Inuleaesteraceae).
CaOx crystals were identified in cleared organs assles by a histochemical technique
using silver nitrate and rubeanic acid. Druses wbserved in stem pith cells, leaf mesophyll
cells and style cells df graveolens. In anther tissues, crystals were determined ydsids$,
and in the ovary they were identified as prismatlds crystals were found in petal and
filament cells ofl. graveolens. Druse crystals were present in the filament ayié sells ofP.
dysenterica; styloids were found in the endothecial tissueardhers, and prismatic crystals in
the ovary cells of this species. No crystals wenentl in petal, stem and leaf tissuesPof
dysenterica. F. eriocephala andL. arvensis, andL. gallica had small prismatic crystals only in
their ovaries. No crystals were observed in thesiotissues of these species. This study
represents additional data on the presence of Cag3als in Asteraceae.

Key words: Asteraceae, calcium oxalate crystalslebe,Inula, Pulicaria, Filago, Logfia.
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This study focuses on seed developmenAstragalus cemerinus and A. ruscifolius, two
endemic species ofstragalus in Iran. In both species the ovules are campyhuus,
bitegmic and crassinucellate. Two polar nuclei fhséore fertilization, forming the diploid
secondary nucleus. Division of the primary endospewucleus gives rise to coenocytic
endosperm; however, part of it becomes celluléinatate globular stage. The first division of
the zygote is transverse and the embryo properdafter several divisions of the terminal
cell. The mature suspensor consists of a masslisfegual in size to the globular embryo
proper, with several inflated cells towards its éba¥his massive suspensor seems to be
plesiomorphic, as compared with the biseriate susgeknown only in section Incani.
Abnormalities in the embryo proper as well as ie uspensor are observed at the globular
stage. In bottA. cemerinus andA. ruscifolius, fusion of the polar nuclei occurs in the median
regions of the central cell and before fertilizatioccurs, as is the rule in most of the
Papilionoideae, but in species of section Incaninaa few other species of the family, the
polar nuclei approach the egg apparatus befordéiZation and do not fuse until fertilization.
The embryological characters Af cemerinus andA. ruscifolius are compared with those of
other species dAstragalus, and the taxonomic application of these charaasnsell as their
phylogenetic significance are discussed.

Key words: Abnormal embryology,Astragalus cemerinus, Astragalus ruscifolius,
megagametophyte,embryo proper, suspensor, phylogeny



