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Usmena priogenja / Oral presentations

U-1
MORFOLOGIJA POLENA RODA Iris L. (IRIDACEAE) S PODRUCJA JUZNE EUROPE —
TAKSONOMSKI | EVOLUCIJSKI TRENDOVI

B. Miti¢
Botaniki zavod s Botargkim vrtom, BioloSki odsjek, Prirodoslovno matentatifakultet, Marultev trg
9a, 10000 Zagreb, Hrvatska (bozena.mitic@biol.pmf.h

Na podruéju jugoist@ne Europe rodris je zastupljen Alpsko-Dinarskim, Mediteranskim inBaskim
svojtama podrodovkisi Limniris. Cilj ovog istraZivanja bio je utvrditi taksononislevolucijski zn&aj
morfolo3kih karakteristika peludnih zrnaca. U tutgvmorfologija peludnih zrnaca 20 svoijti istrazg¢ma
pomcu “scanning” elektronske mikroksopije. Peludna arseih svojti su sulkatna, ali ipak suceoa
baremcetiri peludna tipa, taksonomski zt@gna na nivou serija: dva su karaktetisé za podrodris,
sekciju Iris (serije Elatae i Pumilag), a dva za podrodlimniris, sekciju Limniris (serije Laevigatae,
Shiricae i Spuriae). IstraZzivanja morfologije polena rodais ukazala su i na moge evolucijske
trendove unutar roda: podroldis je odvedeniji od podroddimniris; I. graminea je vjerojatno
najprimitivniji pripadnik podrodalimniris u Europi; planinska populacija podvrstesibirica subsp.
erirrhiza s Bjelolasice mogla bi predstavijati poveznicu é&m podrodovalimniris i Iris na podrdju
juzne Europe. Morfologija polena ukazuje i na mo@gwvolucijski razvoj roddris na podrdju juzne
Europe: od podrodaimniris, preko “svojte poveznicel. sibirica subsp.erirrhiza s Bjelolasice, do
podrodalris, serijePumilae i konaino do serijeEl atae.

Klju¢ne rijesi: Iris, Juzna Europa, morfologija polena, taksonomskoiuijski znaaj

POLLEN MORPHOLOGY OF THE GENUS Iris L. (IRIDACEAE) FROM THE SOUTHERN
EUROPEAN AREA - TAXONOMIC AND EVOLUTIONARY TRENDS

B. Miti¢
Department of Botany and Botanical Garden, Faocoit$cience, Marudiev trg 9a, HR-10000 Zagreb,
Croatia (bozena.mitic@biol.pmf.hr)

On the territory of Southern Europe the gehisis represented with Alpine-Dinaric, Mediterranean
Pannonian taxa, from the subgenérns and Limniris. The aim of this study was to investigate the
taxonomical and evolutionary significance of thpallen morphological features and therefore pollen
grains of 20 taxa were studied by scanning eleatnmmoscopy. All pollen grains are sulcate, buleaist
four pollen types were recognized and taxonomicaéiimited to the series level: two characterize th
subgenudris, sectionlris (seriesElatae andPumilag) and two the subgendsmniris, sectionLimniris
(seriesLaevigatae, Shiricae and Spuriae). Possible evolutionary implications of pollen mleology of
the genuslris were suggested: the subgeruss is more advanced than the subgehusniris; I.
graminea seems to be the most primitive member of the sulgkimniris on the European territory;
pollen morphology of the population of the subsesti sibirica subsp.erirrhiza from the Mountain
Bjelolasica could represent a link between the sabgaLimniris andlris on the territory of Southern
Europe. The possible pathway of evolution of thaugdris on the territory of Southern Europe was
suggested: from the subgenismiris, through the “linked taxonT. sibirica subsp.erirrhiza from the
Bjelolasica Mountain, to the subgerluis, seriesPumilae and finally to the serielSlatae.

Keywords:Iris, Southern Europe, pollen morphology, taxonomical @evolutionary significance
uU-2 3 5
AEROBIOLOSKA DINAMIKA PELUDNIH ALERGENA NA PODRU  CJU SPLITA

T. Puljak, M. Mami¢*, B. Miti¢?

6 Knjiga saZetaka / Proceeding of Abstracts
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'Nastavni zavod za javno zdravstvo Splitsko-dalnsiinzupanije, Vukovarska 46, 2100 Split, Hrvatska
(tatjanapuljak@gmail.com) (myrmac@gmail.com)

“Botanitki zavod s Botartkim vrtom, Bioloski odsjek, Prirodoslovno-matengatifakultet, Svediliste u
Zagrebu, Marutiev trg 9a, 10000 Zagreb Hrvatska (bozena@botaiic.hr

Tijekom polinacijskih sezona od 2005. do 2009. gedistraZzivana je aerobioloSka dinamika peludnih
alergena u gradu Splitu. Determiniran je pelud 4hib svojti, od kojih je 21 alergena. Proge
godisnji peludni indeks je 19 286. Udene su tri polinacijske sezone: zimska u kojoj [ar@ava pelud
drveta; proljetno-lietha s dominacijom zeljastih biljaketno-jesenska s nizim koncentracijama peluda
crkvine i¢empresa. Prema brojnosti glavne alergene svojt€uguressaceae, Pinus, Urtica/Parietaria,
Olea, Quercus, Poaceae, Carpinus/Ostrya, Salix, Betula i Fraxinus. Usporedbom intradiurnalnih indeksa
s graftkim modelom prikaza u®na su dva tipa koncentracijskih krivulja: prvi eravnomjernom
raspodjelom peluda tijekom dana i vidljivim konaawmijskim pikovima te drugi s ravnomjernom
raspodjelom bez jasnog pika. Korelacije idmemjesénih koncentracija peluda i meteoroloSkih
parametara su stati&ti znatajne. Utjecaj vjetra, srednje, maksimalne i minimealemperatura ¢eom

je pozitivan, dok je utjecaj vlage i oborina negati, osim za porCupressaceae. Peludni kalendar
potvrduje mediteranska obiljezja peludnog spektra.

Klju¢ne rijegi: aerobioloSka dinamika, intradiurnalni indekslyakmi indeks, peludni kalendar
AEROBIOLOGICAL DYNAMICS OF POLLEN AEROALLERGENS IN  THE CITY OF SPLIT

T. Puljak, M. Mami¢*, B. Miti¢?

'Public Health Institute of Split and Dalmatian CobynVukovarska 46, 2100 Split, Croatia
(tatjanapuljak@gmail.com) (myrmac@gmail.com)

“Department of Botany and Botanical Garden, DivisidrBiology, Faculty of Science, University of
Zagreb, Marulkiev trg 9a, 10000 Zagreb, Croatia (bozena@botaic.hr

The aim of this study was to investigate aerobiigl@igdynamics of pollen aeroallergens in the city o
Split (2005-2009). Among identified pollen of 44&a 21 were allergenic. The average annual pollen
index was 19 286. Three pollination seasons wdsbkshed: winter, dominated by trees pollen, gprin
summer dominated by herbaceous plants and sumrherauwvith lower amounts of Parietaria and
cypress pollen. According to the abundance, maia taere:Cupressaceae, Pinus, Urticaceae, Olea,
Quercus, Poaceae, Carpinus/Ostrya, Salix, Betula and Fraxinus. Comparison of the intradiurnal index
with graphical model, showed two types of concdignacurves: one with the uneven pollen distribatio
during the day and visible peaks, and the otheh wibiform distribution without a clear peak.
Correlations between pollen concentrations and aneliegical parameters were statistically significan
Influence of the wind, mean, maximum and minimumgerature is mostly positive, while the influence
of the humidity and precipitation is negative, excéor the Cupressaceae family. Pollen calendar
confirm Mediterranean features of pollen spectrum.

Keywords: aerobiological dynamics, intradiurnalemdpollen index, pollen calendar

U-3

UTJECAJ TOPLOTNOG STRESA | ME DUDJELOVANJA MUSKOG | ZENSKOG
GAMETOFITA NA PRIJEM CIVOST NJUSKI TU CAKA, RAZVOJ PELUDI | VIJABILNOST
SJEMENIH ZAMETAKA CVJETOVA MASLINE ( Oleaeuropaea L.)

G. Vuletin Selak S. Perich S. Goreta BanM. Poljak

17avod za biljne znanosti, Institut za jadransketdgel i melioraciju kra, Put Duilova 11, 21000 §pli
Hrvatska (gabriela@krs.hr),

?Zavod za ishranu bilja, Agronomski fakultet, Svétainska 25, 10000 Zagreb, Hrvatska

Masline se uzgajaju na podjima gdje mogu biti izloZene toplotnom stresu utojiatijekom kasnog
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proljeca. Takvi uvjeti mogu izmijeniti tijek odvijanja repduktivnih procesa. Autoinkompatibilnost kod
masline je genetski uvjetovana, &ife ekspresije ovisi 0 okoliSnim uvjetima. dim, vei uspjeh
zametanja plodova biljeZi se nakon stranoopra&vapjetpostavili smo dée izlaganje stabala masline
umjerenom toplotnom stresu tijekom reproduktivheefautjecati na uspjeh oplodnje naruSavanjem
prijem¢ivosti njudki twaka, tijeka rasta i razvoja peludi i/ili skiganjem trajanja vijabilnosti sjemenih
zametaka. PoviSena temperatura zraka u svojstviothoy stresa je postignuta izolacijom stabala.
Cvjetovima s izoliranih i kontrolnih stabala smolarkli prasnike, te ih opraSili vlastitom peludi
(samooprasSivanje) ili s peludi sorti opraSiaa(stranooplodnja). Cvjetove smo prikupili tijekom
uzastopnih dana nakon opraSivanja i analizirali flodrescentnim mikroskopom s ciliem odieanja
medudjelovanja muskog i Zenskog gametofita, te utgedaplotnog stresa na rast i razvoj peludi.
Prijertivost njuski t@aka i vijabilnost sjemenih zametaka smo analizinalinovim uzorcima cvjetova
tijekom uzastopnih dana u cvatnji. Umjereni topiatines je skratio trajanje prijafivosti njuski titaka,
izmijenio brzinu rasta peludnih mjeSinica, umanjgpjeh oplodnje i vijabilnost sjemenih zametaka, al
nije ugrozio uspjeh klijanja peludi. U rastu i rapv peludnih mjeSinica z&ajnu ulogu je imao i genotip
peludi.

Klju¢ne rijeii: toplotni stres, genotip, rast i razvoj peludmtjeSinica, uspjeh oplodnje, vijabilnost
sjemenih zametaka

EFFECT OF HEAT STRESS AND GAMETOPHYTE INTERACTION O N STIGMA
RECEPTIVITY, POLLEN PERFORMANCE AND OVULE VIABILITY IN OLIVE (Olea
europaea L.) FLOWERS

G. Vuletin Selak S. Peric§ S. Goreta BanM. Poljak

lDepartment of Plant Sciences, Institute for Adci&rops and Karst Reclamation, Put Duilova 11, P100
Split, Croatia (gabriela@krs.hr),

2Department of Plant Nutrition, Faculty of Agriculey SvetoSimunska 25, 10000 Zagreb, Croatia

Olive production occurs in locations where it carifer heat stress, especially in late spring during
flowering. In such conditions, reproductive pro@ssscan change their regular pattern. The self-
incompatibility in olive is genetically determinedyut the expression depends on environmental
conditions. The increase in fruit set under crassilization conditions has been extensively déxeati

We hypothesized that moderate heat stress duriagréproductive phase would affect fertilization
efficiency by disrupting stigma receptivity, poll@erformance and/or ovule viability. Air temperatur
increase adequate to induce heat stress was agtbgveovering trees. Olive flowers from covered and
control trees were emasculated and pollinated thigir own pollen (self-pollination) or with polldrom

two pollen donor cultivars (cross-pollination). wers were collected at different days after potloma
and analyzed using fluorescence microscopy wittatlmeto observe interaction between male and female
parts depending on the genotype and to analyzeeimfle of heat stress on pollen performance. Stigma
receptivity and ovule viability were determinedngsithe aniline blue fluorescence on a new sample of
flowers pollinated during sequential days at anthdgoderate heat stress reduced stigma receptivity
pollen tube growth rate, fertilization efficiencydh ovule longevity, but not the pollen germination.
Pollen performance was significantly influencedgeynotype of pollen donor.

Keywords: heat stress, genotype, pollen performaeciization success, ovule viability

U-4
PALINOLOSKA | KEMIJSKA ANALIZA MEDOVA SJEVEROZAPADN E HRVATSKE

T. Hudind, S. Rortevic?, I. Nemef, I. Hrgd, B. Stjepano®, D. Last®, B. Miti¢*

'Botanitki zavod s Botartkim vrtom, Prirodoslovno-matemaki fakultet, Marultev trg 9a, 10000
Zagreb, Hrvatska (tomislav.hudina@gmail.com, bozeiti @biol.pmf.hr),

27avod za analitku kemiju, Prirodoslovno-matemaiti fakultet, Horvatovac 102a, 10000 Zagreb,
Hrvatska (roncevic@chem.pmf.hr, inemet@chem.pmf.hr)
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%zavod za javno zdravstvo "Dr. Andrija Stampar”, dfjojska cesta 16, 10000 Zagreb, Hrvatska
(ivana.hrga@stampar.hr, barbara.stjepanovic@stammpdario.lasic@stampar.hr

Med, jedna od najkompleksnijin namirnica dobiven#navno iz prirode, zanimljiv je zbog svog
prirodnog podrijetla, ali i kemijskog sastava. dz5to je odkan izvor energije, med sadrzi mnoge tvari
koje su neophodne za normalan rast i razvoj orgaaikao i one koje imaju povoljan utjecaj na ljunsk
zdravlje. Razliite esencijalne aminokiseline, vitamini i flavonog@&mo su neke od skupina tih spojeva, a
uz njih med sadrZava i esencijalne elemente. @dgadstrazivanja bio je ustanoviti postoji li poeewst
izmedu botantkog podrijetla meda i udjela kemijskih elemenatmedu. IstraZivanje je obuhvatilo 25
uzoraka medova iz sjeverozapadne Hrvatske. Peluthta za izradu mikroskopskih preparata izolirana
su centrifugiranjem iz vodene otopine meda. Bdétamipodrijetlo meda oddeno je standardnom
melisopalinoloskom analizom uzoraka. U istim uzo@iodréivan je i sadrzaj fosfora i sumpora te 15
metala médu kojima su esencijalni, ali i teSki metali. Za etivanje udjela elemenata koristena je metoda
atomske emisijske spektroskopije uz induktivnho gpueu plazmu, za koju su uzorci meda pripravljeni
mikrovalnom razgradnjom porio koncentrirane du&ne kiseline i vodikovog peroksida. Statika
analiza pokazala je pozitivhu korelaciju sadrZzajgeginih elemenata i sastava peludnih zrnaca medova
te grupiranje uzoraka u nekoliko kategorija, oditkgu tri glavne one kojima pripadaju kestenovi,
bagremovi te cvjetni medovi.

Klju¢ne rijeti: med, melisopalinologija, sastav kemijskih eletan

PALYNOLOGICAL AND CHEMICAL ANALYSIS OF HONEYS FROM  NORTHWESTERN
CROATIA

T. Hudind, S. Rortevic?, I. Nemef, |. Hrgd, B. Stjepanow®, D. Last®, B. Miti¢*

!Department of Botany and Botanical Garden, Faafit§cience, Marudiev trg 9a, HR-10000 Zagreb,
Croatia (tomislav.hudina@gmail.com, bozena.mitic@pimf.hr),

“Laboratory of Analytical Chemistry, Faculty of Seie, Horvatovac 102a, HR-10000 Zagreb, Croatia
(roncevic@chem.pmf.hr, inemet@chem.pmf.hr),

®Institute for public health "Dr. Andrija StamparVjirogojska cesta 16, HR-10000 Zagreb, Croatia
(ivana.hrga@stampar.hr, barbara.stjepanovic@stampdario.lasic@stampar.hr

Honey is one of the most complex food products peced by nature. It is interesting not only becaafse
its natural origin, but also because of chemicahpasition. It is excellent source of energy andtams
many substances necessary for normal developméniroén organism as well as those with beneficial
effects on human health. Different essential anaicids, vitamins and flavonoids are just some offthe
Besides them, honey is excellent source of esseriiments. The aim of this study was to determine
correlation between contents of pollen grains ahdhemical elements. The 25 honey samples were
collected directly from beekeepers from northwesfart of Croatia. Levels of phosphorus, sulfur 4&d
both essential and heavy metals were determinedlytical procedure was carried out by inductively
coupled plasma atomic emission spectroscopy, saniplevhich were obtained by microwave digestion
with concentrated nitric acid and hydrogen peroxBiatanical origin of honey samples was determined
by standardised melissopalynological method. Mimopsc slides with pollen grains were prepared after
centrifugation of water solution of honey. Statiatianalysis showed strong positive correlationvben
chemical elements and pollen grains content. Giugteesulted with few categories including threaim
groups that contained sweet chestnut, black laudwildflower honeys.

Keywords: honey, melissopalynology, chemical eleimienntent

U-5

DINAMIKA  ALERGENOG PELUDA URBANOG | RURALNOG PODRU CJA
SJEVEROZAPADNE HRVATSKE

. Hrga', B. Miti¢?, A. Alegrd’, B. Stjepano’
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773z "Dr. Andrija Stampar", Mirogojska 16, 10000 gfeb, Hrvatska, (ivana.hrga@stampar.hr)
(barbara.stjepanovic@stampar.hr)

“Bioloski odsjek, Svetiliste u Zagrebu, PMF, Mardev trg 9a, 10 000 Zagreb, Hrvatska,
(bozena.mitic@biol.pmf.hr)

®Bioloski odsjek, Svetiliste u Zagrebu, PMF, Mardiev trg 20, 10000 Zagreb, Hrvatska,
(antun.alegro@biol.pmf.hr)

U razdoblju od 2004. do 2006. godine istraZzivandipamika i znéajke peludnih sezona urbane (Zagreb)
i ruralne (lvané Grad) Zivotne sredine sjeverozapadne Hrvatskeraduzoba podrija, zabiljeZzena je
pelud prosjéno 33 biljne svojte, od kojih 24 alergenih. Polijgle sezone bile su podjednake. Peludni
indeks za Zagreb iznosi 117 602, a za lyadrad 73 810. U ukupnom iznosu najvege udio peluda
drveta (68,9% Zagreb, 50,3% Iv@niGrad). Koncentracija peluda korova visa je u Zagrea peluda
trava u lvant Gradu. U Zagrebu previadava pelud breze i amhrpaiju Ivani Gradu ambrozije i trava.
Korelacije izméu koncentracija peluda i meteoroloSkih parametaratatisttki znatajne: pozitivne za
temperaturu, a negativne za vlagu i oborine. Za pbdrija izraieni su peludni kalendari. Boljom
Zivotnom sredinom pokazao se Ihvarbrad. Zbog nesignifikantnih razlika, za dughre prognoze
peludnih sezona istraZivanih podiaidovoljni su aerobioloSki podaci s bilo koje straZivanih postaja.

Klju¢ne rijesi: aerobiologija, peludni indeks, Zagreb, Ivadrad

ALLERGENIC POLLEN DYNAMIC IN URBAN AND RURAL AREAS OF THE NORTH-WEST
CROATIA

. Hrgad, B. Miti¢?, A. Alegrd’, B. Stjepanow’

Dr. Andrija Stampar" Institute of Public Health, ifdgojska 16, 10000 Zagreb, Croatia,
(ivana.hrga@stampar.hr) (barbara.stjepanovic@stahmpa

“Department of Biology, Faculty of Science, Univiersof Zagreb, Maruliev trg 9a, 10000 Zagreb,
Croatia, (bozena.mitic@biol.pmf.hr)

3Department of Biology, Faculty of Science, Universif Zagreb, Marutiev trg 20, 10000 Zagreb,
Croatia, (antun.alergo@biol.pmf.hr)

The aim of this aerobiological study was to deteateé the dynamics and characteristics of the main
pollen seasons (2004-2006) in urban (Zagreb) arad (lvanic Grad) environment in northwest Croatia.
In both areas, among identified pollen of 33 tawraaverage, 24 were allergenic. Duration of the
pollination seasons were the same. Pollen indeXdgreb is 117 602, and for IvérGrad 73 810. The
tree pollen proportion is the largest in total amo(68.9% Zagreb, 50.3%lvaniGrad). Weed pollen
concentration is higher in Zagreb and grass pafidaanic Grad. The predominate pollen types are birch
and ragweed in Zagreb, ragweed and grasses incl@naid. Correlations between pollen concentration
and meteorological parameters were statisticatipicant: positive for temperature, and negatige f
moisture and precipitation. For both areas poliEerdars were made. Better environment providdxto
Ivani¢c Grad. Due to the minor significances, the aeragichl data from any of studied area, are
sufficient for the long-term pollen season foresast

Keywords: aerobiology, pollen index, Zagreb, I\a@rad

U-6
INVAZIVNOST BILJAKA NA RAZINI KRAJOLIKA - POSTOJI L | KORELACIJA IZME DU
HETEROGENOSTI STANISTA | SASTAVA GRIMEOVIH CSR STRA TEGIJA?

M. Mileti¢*, N. Vukovié®, M. Milovi¢®, A. Radové?, S.D. Jelaska

"Vukovarska 3c, HR-23000 Zadar, Croatia (margaritattn@gmail.com)

“Botanitki zavod, PMF, SvatilisSte u Zagrebu, Marufev trg 20, HR-10000 Zagreb, Croatia
(nina.vukovic@biol.pmf.hr, andreja.radovic@biol.phf sven.jelaska@biol.pmf.hr)

*Medicinska i kemijska Skola, Ante Supuka bb, HR®20Sibenik, Croatia (milenko.milovic@si.t-
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com.hr)

IstraZivanje ukazuje na povezanost izm@rostorne raznolikosti stanista i udjela CSRugpomvazivnih
biljnih svojti u razltitim biogeografskim regijama Hrvatske. Pri anapzsutnosti raztiitih CSR tipova s
obzirom na stupanj heterogenosti staniSta u rkgijsteni su podaci o lokalitetima 57 invazivnitogivu
trima biogeografskim regijama (alpinska, kontinémiai mediteranska). Podaci o CSR tipovima su bili
dostupni za v@nu vrsta, a za 15 svojti nepoznatog CSR tipa d@ehiesu tijekom ovog istraZivanja.
Ukupno je zabiljezeno 10 CSR funkcionalnih tipovedminvazivnim biljkama Hrvatske. \éga svoijti

je pripadala vrstama CR-strategije, a zatim sedili§ vrste C-strategije i R-strategije. Udio vrktge su
pokazivale CR-strategiju bio je najvisi u kontir@nbj regiji, a udio vrsta sa C-strategijom u adhioj
regiji. Mediteranska regija je imala nagvaidio vrsta R-strategije (ukupno promati@juegije moze se
uctiti C-, CR- i R- gradijent). Dobivene vrijednostidfobraznih metrika otkrivaju gradijent heterogeios
krajolika izmelu regija, gdje je heterogenost najgeu mediteranskoj, a najmanja u alpinskoj regigSN
rezultati pokazuju da omjer CSR tipova odraZavaastjy heterogenosti staniSta na razini krajolika (t]
biogeografske regije), Sto se vjerojatno mozZe patiesa intenzitetom ljudskog utjecaja i pripadaju
poremeajima.

Klju¢ne rijegi: biogeografske regije, Hrvatska, invazivne vr&mjobrazna mjerenja, CSR tipovi

PLANT INVASIONS AT LANDSCAPE LEVEL - IS THERE A COR RELATION BETWEEN
HETEROGENEITY OF HABITATS AND COMPOSITION OF GRIME CSR STRATEGIES?

M. Mileti¢t, N. Vukovié?, M. Milovi¢®, A. Radové?, S.D. Jelaska

"Vukovarska 3c, HR-23000 Zadar, Croatia (margaritatrn@gmail.com)

Department of Botany, Division of Biology, Facultf Science, University of Zagreb, Marulicev trg 20,
HR-10000 Zagreb, Croatia (nina.vukovic@biol.pmf.hr, andreja.radovic@biol.pmf.hr,

sven.jelaska@biol.pmf.hr)

*Medical and Chemical School, Ante Supuka bb, HREP2Gibenik, Croatia (milenko.milovic@si.t-

com.hr)

The study reveals the connection between landsstipeture and the composition of CSR types of
invasive plants in different biogeographical region Croatia. Records on the localities of 57 iwas
plants in three biogeographical regions (Alpinentdeental and Mediterranean) were used to anahese t
occurrence of different CSR types with respectho level of habitat heterogeneity in the regionataD

on the CSR types was available for the majorityspécies, whereas CSR types of 15 taxa were
designated in this study. A total of 10 CSR funmibtypes were found among the invasive flora of
Croatia. The majority of invaders were CR-stratisgifollowed by C-strategists and R-strategistse Th
proportion of species exhibiting the CR strategy Weaghest in the Continental region, and the propor

of C-strategists was highest in the Alpine regibime Mediterranean region had the highest proporfon
R-strategists (altogether a C-, CR- and R- gradiess visible across the regions). Additionally, the
resulting values of landscape metrics revealedhdsleape heterogeneity gradient between the regions,
with the Mediterranean being the most and the Alghme least heterogeneous region. Our results show
that the proportions of CSR types reflect the amhadihabitat heterogeneity at the landscape lewel, (
biogeographical regions), which is probably relatedthe intensity of human impact and associated
disturbances.

Keywords: biogeographical regions, Croatia, invagilants, landscape metrics, CSR types
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RAZNOLIKOST, STANJE ISTRAZENOSTI | PROSTORNA DISTRI BUCIJA VASKULARNE
FLORE HRVATSKE

T. Nikoli¢!, B. Miti¢t, M. Rugi¢?, B. Milasinovic®
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'Botanitki zavod, Bioloki odsjek, Prirodoslovno-matensitifakultet, SvediiliSte u Zagrebu, Marutev
trg 9a, 10000 Zagreb, Hrvatska

?zavod za biologiju, Prirodoslovno-matengéi fakultet, Svediliste u Splitu, Teslina 12, 21000 Split,
Hrvatska

zavod za primjenjeno tanarstvo, Fakultett elektrotehnike iwmarstva, Svaliliste u Zagrebu, Unska
3, 10000 Zagreb, Hrvatska

Balkanski poluotok je prepoznat kao Zapno srediSte raznolikosti vaskularne flore. Usgréajenici da
podruje Hrvatske sadrzi vise od 50% svih vrsta Balkap®znaje o prostornoj razdiobi-raznolikosti i
odnos osobito vrijednih podfja sa zastitom nisu nikada sumirani i prikazaniosRsrna analiza
provedena je na nekoliko kompleta podataka s brojawoda i brojem svojti po standardnoj jedinici
povrSine. Rezultati su pokazali da se flora Hrvatskstoji od 4507 vrsta i 1159 podvrsta. Rezidualne
vrijednosti oko linearne regresije ovisnosti bogats o povrSini upotrijebliene su kao mjera
bioraznolikosti. Pokazano je da je pogeuHrvatske najbogatije unutar uzorka od 40 euribps&malja.
Takader, pokazana je biolosSka vrijednost Iberskog, Apgkng i Balkanskog poluotoka u europskom
kontekstu. Na temelju viSe od pola milijuna naldzgihove prostorne razdiobe, pokazali smo da se
unutar jedne prostorne jedinice povrsine 35 knirvatskoj moZe @kivati 542 vrste, te da je s obzirom
na ovu vrijednosti naj\é dio drzavnog teritorija podistrazen. ObrazloZgnprostorna razdioba podataka
ovisno o svojem porijeklu (herbarijske zbirke, oggja, literaturni navodi). Prostorna razdioba Stedi-
raznolikosti pokazala je da su nacionalna "hot‘spmdrutja u vetoj mjeri podudarna s botaiki
znaajnim podrdjima (IPA) nego je to podudarnost s mreZzom zasih podrdja.

Klju¢ne rijesi: bioraznolikost, Hrvatska, prostorne razdiobeitita

DIVERSITY, KNOWLEDGE AND SPATIAL DISTRIBUTION OF TH E VASCULAR FLORA
OF CROATIA

T. Nikoli¢!, B. Miti¢t, M. Rugi¢?, B. Milasinovic®

'Department of Botany, Division of Biology, Facuttj Science, University of Zagreb, Martei trg 9a,
HR-10000 Zagreb, Croatia (toni@botanic.hr)

University of Split, Faculty of Science, DepartmaitBiology, Teslina 12, HR-21000 Split, Croatia
(mrus@pmfst.hr)

*Department of Applied Computing, Faculty of Elecali Engineering and Computing, University of
Zagreb, Unska 3, 10000 Zagreb, Croatia (Boris.Miagc@fer.hr)

The Balkan Peninsula is recognized as an impocemter of plant diversity. Despite the fact thab&tia
contains more than 50% of all Balkan species ofwias flora, the knowledge of the spatial distribot
a-diversity and relation to the conservation effdrésre never been summarized and presented. Alspatia
analysis was performed on several data sets comjannumber of records and a number of species per
grid cell. The results show that the Croatian floomsists of 4507 species and 1159 subspecies. The
residuals around the linear regression, used asasure of the species richness, indicate that @rbad

the highest residual value among the 40 Europeantdes sampled and highest stress on the biodtiyers
value of the Apennine, the Iberian and the Balkanimsulas. Based on half a million findings andrthe
spatial distributions, we observed that within @mi cell (35 kni) 542 species could be expected. A
number of records based on the herbarium specirfiarature and field observation and related spati
distribution was discussed. The spatial distributba-diversity indicates that the national hot spotseve
more consistent with the Important Plant Areas pétwhan with the network of officially protected
areas.

Keywords: conservation, Croatia, diversity, spatiatribution, vascular flora

12 Knjiga saZetaka / Proceeding of Abstracts



11. Hrvatski biolo3ki kongres / iCroatian Biological Congress Sibenik, Croatia216 1X 2012.

U-8
HERBARIJ CARLA STUDNICZKE

N. Zevrnjal, D. Vlado\dt, B. Miti¢?

1Prirodoslovni muzej i zoo, Kolombat@evo Setaliste 2, 21000 Split, Hrvatska
(nediliko@prirodoslovni.hr dalibor@prirodoslovni)hr

*Botanitki zavod, PMF Svatilista u Zagrebu, Marudev trg 20/11, 10000 Zagreb, Hrvatska
(bozena@botanic.hr)

Od 2005. god. radimo na direanju herbarija Carla Studniczke koji se nala®rirodoslovhom muzeju
Split. U dijelu herbarija koji je analiziran, natage 2302 herbarijska lista s 6048 herbarijskimjeniaka.
Najveti dio biljaka sakuplien je u Europi (2155 herbdils listova). Prema herbarijskim etiketama
najvide biljaka sabrano je s potja danasnje Austrije (430 herbarijskih listovakabiljeZzeno je jos 29
drzava u kojima je sakupljan biljni materijal. Prerpripadnosti pojedinim herbarijima u obemom
dijelu herbarija istiu se biljke iz zbirke ,Flora Dalmatiens”. Osim oxirke registrirano je njih jo$ 118.
NajviSe biljnog materijala sakupio je sam Studnictk182 herbarijskih listova). Osim njega zabiljgze
je 210 botarsiara ili sakupljga koji su mu slali herbarijski materijal. Najstahgrbarijski list je iz 1836.
god., a najmldi iz 1904. god. NajviSe herbarijskog materijalaigajeno je u razdoblju od 1871. to 1880.
godine. Prema djelu Flora Europaea tu se nalazird88va s 1118 vrsta biljaka, a unutar kojih je
zabiljeZeno 180 podvrsta.

Klju¢ne rijegi: Prirodoslovni muzej Split, herbarij, Studniczka
CARL STUDNICZKA’S HERBARIUM

N. Zevrnjat, D. Vladodt, B.Miti¢?

INatural History Museum and Zoo, Kolombatiawo SetaliSte 2, 21 000 Split, Croatia
(nediliko@prirodoslovni.hr dalibor@prirodoslovni)hr

2Department of Botany, PMF University of Zagreb, riMigev trg 20/ Il, 10 000 Zagreb, Croatia
(bozena@botanic.hr)

Since 2005, we have been working on Carl Studniszikarbarium which can be found in the Natural
History Museum in Split. In reference to the paftStudniczka's herbarium which has already been
analysed, there are 2302 herbarium sheets with 6@d&les of herbal plants. Majority of the herbal
plants was collected in Europe (2155 herbarium tsheéccording to the labels, the majority of
herbarized material was collected in the area@fthstria (430 herbarium sheets) and 29 other ciegnt
According to the affiliation to a particular herhan collection in analysed part of Studniczka's
herbarium the most represented is ,Flora Dalmatieswlection. This is followed by 118 other
collections. Most of herbarium specimens were ctdié by Studniczka himself (1182 herbarium sheets).
Besides Studniczka, there are 210 collectors @nisis also have been registered. The oldest lanbar
sheet dates from 1836, where as the newest onedrdat 1904. The majority of herbarium sheets was
collected during the period from 1871 to 1880. Aduoog to Flora Europaea there are 288 genera with
1118 species of plants and 180 subspecies.

Keywords: herbarium, C. Studniczka, Natural Histblyseum Split
U-9 3 )

FITOGEOGRAFSKA OBILJEZJA OP CINE SLATINA, HRVATSKA
D. Prli¢*, O. Antonit?

'Donji Meljani 92C, 33520 Slatina, Hrvatska (dprlib@logija.unios.hr),

Sveuiliste J.J. Strossmayera u Osijeku, Odjel za biglogara Hadrijana bb, 31000 Osijek, Hrvatska
(oantonic@biologija.unios.hr)
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Posljednji cjeloviti popis vrsta é¢me Slatina (156 kA), koja na sjeveru gratiis rijekom Dravom, a na
juznoj strani s obroncima planine Papuk, datird9567. i odnosi se isklfivo na grad Slatinu. Novi
podaci prikazani ovdje rezultat su kontinuiraniftragivanja na podiju Slatine od 2009. Trenutno
istraZivanje, obuhwvajwi popis cjelokupne vaskularne flore po MTB/16 kwadima Srednje Europe,
revidiralo je stare podatke te prosirilo pafjeuistraZivanja na okolna sela, pokrivéjetprilike 65 knf.
Posljedéno, ukupno su prodane 663 svojte: 631 vrsta i 32 podvrste rasfeme u 363 roda i 97
porodica. Od ukupnog broja svojti, 14 pripada gkiielPteridophyta, dok 649 svojti pripada odjeljku
Spermatophyta. Prema Crvenoj knjizi vaskularneefldrvatske i Flora Croatica Database, 30 vrsta ima
odgovarajdi status prema IUCN Crvenoj listi. Brojne svojte&Sti&ene su zakonom: 128 z&&tnih i 33
strogo zastienih. Sve zabiljeZene svojte klasificirane su p&itdptnim oblicima (prema Raunkieru), 2)
koroloSkim tipovima (prema Horvéti) i 3) staniSnim tipovima (prema Nacionalnoj Kiésiciji stanista
Republike Hrvatske). Ukupan broj svojti unutar MIB/kvadranata, kao i raspon Zivotnih oblika te
korotipova po MTB/16 kvadrantima, korelirani su satistikom MTB/16 kvadranata prema 1)
varijabilnosti klasa zemljiSnhog pokrova i 2) geofoonetrijskih varijabli dobivenih iz digitalnog molde
reljefa.

Klju¢ne rijesi: koroloski tipovi, kartiranje flore, Zivotni oldi, ugroZzene svojte, Crvena lista
PHYTOGEOGRAPHICAL CHRACTERISTICS OF THE SLATINA DIS TRICT, CROATIA

D. Prli¢*, O. Antoni?

'Donji Meljani 92C, 33520 Slatina, Croatia (dprlici@bgija.unios.hr),

2University of J.J. Strossmayer in Osijek, DepartmehBiology, Cara Hadrijana bb, 31000 Osijek,
Croatia (oantonic@biologija.unios.hr)

The last complete species list of Slatina dis{1&6 knf), bordered by the Drava River to the north and
slopes of Mt Papuk to the south, dates back to B9fl7/refers specifically to the Slatina town. Taeent
data presented here are the result of ongoing loafanresearch in the area of Slatina since 2009re@t
research, which comprises inventory of entire viasdilora on Central European MTB/16 quadrants, has
revised the old data and expanded the investigatiea to surrounding villages, covering approxiityate
65 knt. As a result, 663 taxa have been found in totl: $pecies and 32 subspecies classified into 363
genera and 97 families. Of the total number of tdXabelong to Pteridophyta and 649 to Spermataphyt
division. According to the Red Book of Vascular fel@f Croatia and Flora Croatica Database, 30 epeci
have a certain IUCN Red List status. Numerous &eaprotected by the law: 128 protected and 33
strictly protected. All recorded taxa were classlifinto the 1) life-forms (according to the Raunkie
scheme), 2) chorological types (according to thevklit's scheme) and 3) habitat types (according to the
National habitat classification of Republic of Ciaq Total number of taxa within MTB/16 quadrards,
well as life-form and chorotype spectra within MTB/quadrants, were correlated with MTB/16 quadrant
statistics of 1) variability of landcover classewl®) geomorphometrical variables derived fromtdigi
elevation model.

Keywords: chorological types, flora mapping, litaihs, threatened taxa, Red List

U-10
FLORISTI CKI SASTAV TRAVNJAKA ARBORETUMA OPEKA

V. Borak, R. Sostati®

Mar&an,Gornja 11A, 42207 Vinica (valentina.borak@grait),

“Botanitki zavod s botakkim vrtom, Prirodoslovno-matemakiog fakultet, Svetiliste u Zagrebu:;
Marulicev trg 20/2, 10000 Zagreb (rsostar@biol.pmf.hr)

Tijekom vegetacijske sezone 2008. i 2009. istraivge vaskularna flora dijela travidjah povrSina

Arboretuma Opeka kao doprinos poznavanjéuvanju nedendroloSke flore arboretuma koja do sigda
bila sustavno istrazivana. PronaSli smo ukupno®ijie svojte iz 65 porodica, a vrstama je najbijgat

14 Knjiga saZetaka / Proceeding of Abstracts



11. Hrvatski biolo3ki kongres / iCroatian Biological Congress Sibenik, Croatia216 1X 2012.

porodicaPoaceae (29 svojti, 10,51%). Na istraZzZivanom poduw prisutno je sedam skupina Zivotnih
oblika metu kojima su najzastupljeniji hemikriptofiti (145@ti, 52,54%). Podrtje pripada umjerenom
klimatskom pojasu, a w@ena su odstupanja u broju fanerofita (39 svoijti13%) i geofita (32 svojte,
11,59%) Sto objasnjavamo planskim zhganjem arboretuma i zasjenjivanjem stanista kaslj@dicom
poveanja visine drvenastih biljaka. Prema sastavu ittoeilemenata previadavaju biljke euroazijskog
flornog elementa (86 svojti, 31,16%), a pageu pripada eurosibirsko- sjevernoamnikaj regiji
holarktisa. Analizom ekoloSkih indikatorskih vrijgaosti utvdeno je da previadavaju bilike Siroke
ekoloSke amplitude za temperaturu (78 svojti, 2%p6 kiselosti tla (84 svojte, 30,43%), biljke
polusvjetla (72 svojte, 26,09%), srednje vlaznih (86 svojti, 31,16%) koja su srednje bogata dusiko
(41 svojta, 14,86%).13 danih svojti ima neku od IUCN kategorija ugroZzeno&til 36 alohtonih svaoiti,
njih 25 su kultivirane i podrijetlom iz razitih podrwtja sjeverne hemisfere, Sest svojti su arheofist Se
neofiti, a osam ih ima status invazivnih.

Klju¢ne rijesi: flora, travnjaci, Arboretum Opeka, Hrvatska
FLORISTIC COMPOSITION OF GRASSLANDS IN THE ARBORETU M OPEKA

V. Borak, R. Sostati®

Mar¢an,Gornja 11A, 42207 Vinica (valentina.borak@gmaih),

“Botaniki zavod s botakim vrtom, Prirodoslovno-matemakiog fakultet, Svetiliste u Zagrebu:
Maruli¢ev trg 20/2, 10000 Zagreb (rsostar@biol.pmf.hr)

During the seasons of 2008 and 2009 we have flcalkt researched grasslands of Arboretum Opeka.
Non-arboreal vegetation of the Arboretum has na&nbgystematically investigated yet. We found 276
plant taxa from 65 different families. A family witthe largest number of taxa Poaceae (29 taxa,
10.51%). Hemycriptophyta are the most abundantftifen (145 taxa, 52.54%). The area belongs to a
moderate climate belt, and the deviations in a rerolb phanerophytes (39 taxa, 14.13%) and geophytes
(32 taxa, 11.59%) are explained by the systematiboratum planting and habitat shading as a
consequence of the increase of woody plants haRiiwtogeographical analysis confirmed the presence
of 10 main groups of floral elements with Euroasifibral element as the most common one (31.16%)
and the researched area is placed in the EurcmibBiorthamerican region of Holarctis. Through
analysis of ecological indicator values we esthilis that dominated plants are those with broad
ecological amplitude of the temperature (28.26%) smil acidity (30.43%), low light plants (26.09%),
growing on semi-humid soil (31.16%) that is serahrin nitrogen (14.86%). According to the IUCN Red
List 13 species of the investigated non-arboreahfhave some categories of the threats. We aisalfo
36 allochthonous species: 25 of them are cultivaiegre archeophytes, 6 neophytes and 8 are irvasiv
alien species.

Keywords: vascular flora, grassland, Arboretum Gpékroatia

U-11
UTJECAJ EKOLOSKIH CIMBENIKA NA VEGETACIJSKE ZNA CAJKE CRETOVA U
HRVATSKOJ

Z. Modri¢ Surind, A. Alegrd

'Prirodoslovni muzej Rijeka, Lorenzov prolaz 1, 5Q0Rijeka, Hrvatske (zeljka@prirodoslovni.com),
“Bioloski odsjek, Prirodoslovno-matemsdi fakultet, Rooseveltov trg 6, 10000 Zagreb, Hskat
(antun@botanic.hr)

Tri razlicita tipa creta poznata u Hrvatskoj istraZzena sustioki, vegetacijski, ekoloski i hidroloski.
IstraZivanjem su praeni razvijeni vegetacijski oblici i ustanovljenahgva pripadnost funkcionalnim
kategorijama prema raiiim podjelama cretova, istraZilo se kretanje niyoadzemne vode prema
povrSini cretova u jednoj vegetacijskoj sezoniuess utvrdili ekoloski gradijenti koji uvjetuju ptorni
raspored raztitih jedinica cretne vegetacije, kao i eventualagliku u njihovu djelovanju na razitim
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tipovima cretova. Cretbon mavar kod BlatuSe kiseli je soligeni minerotrofan tereiromasan
nutrijentima, na kojem su mjestimice razvijeni mhjeéni ombrotrofni sfagnumski humci. Cret na
Reticama je karbonatni neutralni do blago kiseli togrmigminerotrofan cret umjereno bogat bazama i
nutrijentima. Istrazivani dio creta na Trstenikuaisvojstva kiselog oligotrofnog ombrotrofnog creta.
velike razltitosti u floristctkom sastavu ta tri creta statéii znatajne varijable su pH vrijednost, maseni
udio vode u tlu, postotak kalcijevog karbonata,daenmtracija magnezija, mangana i kalcija, te ptose
maksimalna i minimalna razina vode tla u sezonizliRiéi su ekoloSki¢imbenici presudni za razvoj i
raspored vegetacije na ra&#im tipovima cretova. Cretovi u Hrvatskoj florigki, vegetacijski i ekoloski
predstavljaju vrlo vrijedne lokalitete i potrebre poduzeti mjere aktivne zastite kako bi se zaistdv
usporilo njihovo propadanje.

Klju¢ne rijesi: cretovi, ekologija, hidrologija, vegetacija, Hitgka

ECOLOGICAL GRADIENTS AS DETERMINANTS OF DIFFERENT V EGETATION TYPES
ON MIRES IN CROATIA

Z. Modrié¢ Surind, A. Alegrd

Natural  history museum Rijeka, Lorenzov prolaz 1, R-B1000 Rijeka, Croatia
(zeljka@prirodoslovni.com),

“Division of Biology, Faculty of Science, Rooseveltotrg 6, HR-10000 Zagreb, Croatia
(antun@botanic.hr)

Flora, vegetation, ecology and hydrology of threffecent mire types known in Croatia were
investigated. The research aimed to study vegetainits and functional types present, to get irtsigh
water-table fluctuations on different mire typesidg one vegetation season and to determine which
ecological gradients act as determinants of veigetgtatterns on different mires, as well as to find
possible differences in their relative importanoeddferent mire typesbon mavar mire near BlatuSa is

a soligenous minerotrophic sphagnum mire, withelithutrients and few ombrotrophic sphagnum
hummocks developed. Blee mire is a carbonates rich neutral to slightlgidie topogenous
minerotrophic fen, moderately rich in bases andients. The researched part of Trstenik mire praeed
function as an acidic ombrotrophic sphagnum mical&gical gradients determining different vegetatio
types on these three mires are pH value, soil veatetent and CaCO3 percentage, as well as Mg, Mn an
Ca concentrations in the soil together with averaggximum, and minimum ground water levels. There
are different ecological gradients influencing tregetation within different mire types. The mires i
Croatia are important habitats in floristical, ptsaciological and ecological sense that are in reded
active protection measures.

Keywords: mires, ecology, hidrology, vegetationo&a

U-12
UGROZENA | ZASTI CENA FLORA OP CINE GENERALSKI STOL

D. Skrtict, D. Snellef, S.D. Jelaska

'Generalski Stol 2D, 47262 Generalski Stol (astrogi@gmail.com)

Furati 18, 47000 Karlovac (denis.sneller@hotmail.com)

%Botanitki Zavod, Prirodoslovno - mateméti fakultet, Marultev trg 20/2, 10000 Zagreb
(sven.jelaska@biol.pmf.hr)

Ovo je istrazivanje pionirsko sustavno flokkt istraZzivanje na podéu optine Generalski Stol s
naglaskom na ugrozene i zéstie svojte, napravljeno u razdoblju od 2009. — 2@@@ine. IstraZivana su
sveukupno 53 lokaliteta na podja optine na kojima je zabiljeZeno ukupno 97 za&tih biljnih svojti,
od kojih 20 ima status strogo z&@émih, a 77 za&tenih. Takder je zabiljeZzeno 15 ugroZenih biljnih
svojti od kojih jedna ima status keitio ugroZzene (CR), tri su ugroZene (E&tiri su osjetljive (VU), pet
ih je gotovo ugroZzeno (NT) a dvije su najmanje abavajue (NT). Najzastupljenija porodica je
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17Ranunculaceae sa 17 (17%) za$enih i ugroZenih svojti, dok su geofiti najzasteplji Zivotni oblik sa
45 (46%) zaStenih i ugrozZenih biljnih svojti. Analiza ekoloSkindeksa pokazala je da z@sta i
ugrozena flora preferira polusjenovita, umjerenglaado topla stanista te su indikatori slabo kiseld
slabo bazinih tala. Stoga je neophodno odrzati travkiavegetaciju, te vegetaciju Sikara i Sumskih
rubova, koje predstavijaju najpovoljnija stanisSta zn&ajan udio zaStiene i ugroZzene flore ojme
Generalski Stol.

Klju¢ne rijesi: flora, crvena knjiga, Generalski Stol, Ellenb&vgindexi, Zivotni oblici
ENDANGERED AND PROTECTED FLORA OF GENERALSKI STOL M UNICIPALITY

D. Skrtic!, D. Snellef, S.D. Jelaska

'Generalski Stol 2D, 47262 Generalski Stol (astrogi@gmail.com)

Furaci 18, 47000 Karlovac (denis.sneller@hotmaiho

*Department of Botany, Faculty of Science, Marulitgv20/2, 10000 Zagreb

This is a pioneer floristic research of GeneralStol Municipality with emphasis on endangered and
protected taxa, which was conducted from 200902 Fifty three sites were researched throughhmut
Municipality on which 97 protected plant taxa wdoaind, out of which 20 plant taxa are strongly
protected and 77 protected. There was 15 endangdaat taxa observed from which one is critically
endangered (CR), three are endangered (EN), fewudnerable (VU), five are near threatened (NTJ an
two least concern (LC). Most represented familyResunculaceae with 17 (17%) endangered and
protected taxa, while the most represented lifenfare geophytes with 45 (46%) of endangered and
protected plant taxa. Analysis of ecological intica has showed that protected and endangered flora
prefers half shaded, moderately warm to warm heséad are indicators of weak acidic to weak atiali
soils. There for it is essential to maintain grasdl vegetation, also shrub and woodland edge \teaeta
which represent most suitable habitat for a comalle portion of protected and endangered flora of
Generalski Stol Municipality.

Keywords: flora, Red Book, Generalski Stol, Ellerthdife forms

U-13
USPOREDBA METODA ZA MJERENJE RASPOLOZIVE SVJETLOSTI U PRIZEMNOM
SLOJU SUMSKE VEGETACIJE

Z. Drdat, I. Dolenjak, M. Mileti¢?, S.D. JelasKa

'Scitarjevska 18, HR-10000 Zagreb, Croatia (zeljkead@gmail.com),

’Savska 72, Sop. HR-10361 Sesvetski Kraljevec, @r¢ablenjakigoro@gmail.com),

%Vukovarska 3¢, HR-23000 Zadar, Croatia (margaritetn@gmail.com),

‘Botaniki zavod, PMF, Svatiliste u Zagrebu, Maruev trg 20, HR-10000 Zagreb, Croatia
(sven.jelaska@zg.biol.pmf.hr)

Zelene biljke uvelike doprinose Zivotu na Zemljiopesom fotosinteze za koji je svjetlost kbn
¢imbenik, ali isto tako u velikoj mjeri i ovise otanzitetu raspoloZive svjetlosti na staniStu. USpgest
zeljastih biljaka u Sumama zt&no zavisi o raspolozivom svjetlu. Cilj istraZiyarje bio usporediti tri
metode za mjerenje svjetlosti u prizemnom sloju skemvegetacije te odrediti minimum potrebnih
mjerenja unutar svake metode za dobivanjmilirezultata. U istraZivanju je provedena uspoaediije
direktne (svjetlomjer i prirtna metoda) i jedne indirektne (hemisferna fotogaafietode mjerenja
intenziteta svjetla. IstraZivanje je provedeno rairju Parka prirode Medvednica na Sest ploha
smjeStenih u Sumskoj vegetaciji. Na svakoj od plediitine 20x20 metara odieno je devet iaka u
pravilnoj 3x3 mrezi na kojima su vrSena mjerenjazitati Friedman ANOVA testa pokazali su da je
metoda svjetlomjera najmanje pouzdana walu vrSenja samo jednog mjerenja po plohi, dok &e n
razini usporedba metoda mjerenja pfiram metodom najviSe razlikuju od preostale dvijetade.
Metoda hemisferne fotografije je bila najviSe udkiaa s rezultatima ostale dvije metode. Rrieu
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metoda se zbog svoje jednostavnosti i konzistetitdobivenih rezultata unutar same metode pokazala
kao prihvatljiva mogénost pri odrdivanju raspoloZivog svjetla ispod sklopa kro3niji.

Klju¢ne rijesi: svjetlost, Sumska kroSnja, hemisferna fotogaafiivietlomjer, Medvednica

A COMPARISON OF METHODS FOR ESTIMATING AVAILABLE UN DERSTORY LIGHT IN
FORESTS

Z. Drdar, I. Dolenjak, M. Mileti¢®, S.D. JelasKa

'Sitarjevska 18, HR-10000 Zagreb, Croatia (zeljkaad@gmail.com),

’Savska 72, Sop. HR-10361 Sesvetski Kraljevec, Gr¢adlenjakigoro@gmail.com),

3\/ukovarska 3c, HR-23000 Zadar, Croatia (margaritatrn@gmail.com),

*Department of Botany, Division of Biology, Facuttf Science, University of Zagreb, Marulicev trg 20,
HR-10000 Zagreb, Croatia (sven.jelaska@zg.biol jprnf.

Due to the process of photosynthesis, for which lidjet is a key factor, the green plants are great
contributors to the life on Earth, but they alspeled on the amount of available light in their tathiThe
aim of this research was to compare three methardméasuring light in the forest understory, and to
determine minimum number of measurements to oltailar results. Here, we have compared two
direct (light meter and handy Perspex plate) anel iodirect (hemispherical photography) method of
measuring light. The research was conducted in lgeaica Nature Park on six forest plots. On each plo
of 20x20 meters size, measurements were made etotations, arranged in regularly spaced 3x3 grid.
Results of Friedman ANOVA test has shown that ligleter method is least consistent when it comes to
just one measure per plot, while between methoésatgst differences were obtained using handy
method. Hemispherical photography method yield nsagtilar results to other two. Handy method,
because of its simplicity, and obtained consistestilts within the method turn out as acceptabticeh

for estimating available understory light.

Keywords: light, forest canopy, hemispherical plgosphy, light meter, Medvednica

u-14
COEXISTENCE OF DIPLOID AND TETRAPLOID Salicornia ALONG ENVIRONMENTAL
GRADIENT IN LOW SALT MARSH

N. Sajnd, U. Rabuz3 M. Kaligaric*

'Biology Department, Faculty of Natural Sciences adthematics, Koroka c.160, 2000 Maribor,
Slovenia (nina.sajna@uni-mb.si; mitja.kaligaric@mb.si),

Faculty of Health Sciences, Zitna ulica 15, 2000ibta, Slovenia(urska.rabuza@uni-mb.si)

We studied diploids patula and tetraploidS. emerici to understand how their occurrence change along
the gradient from land toward low salt marsh andropea, since both species are found in sympatry.
However, the dominance of each species changegsriaramer of coexistence or competitive exclusion
along salinity and humidity gradient. Our result®s that upper parts of the gradient are occupied b
diploids and few perennial halophytes, while towtre sea tetraploids gradually become abundanit unti
they solely dominate the most distant part of thedignt. Tetraploids are more widespread, tolegatin
higher salinity and flooding. Shown in our previatsidy, the source of genetic variation, that adow
tetraploids to adapt to new environments, may b@agxed by gene flow breaching a ploidy barrier
between both cytotypes. Additionally, adult plantidbution along the gradient is defined by
germination success of seeds and further survivakedlings. This is why we investigated germimatio
behaviour, a functional trait which allows us t@sdroader ecological requirements and constrains f
both species. Differences in seed morphology amfibppeance exist. In diploids only seeds from cdntra
flowers germinated, while in tetraploids seeds dgeated equally well irrespectively of seed origin.
each species the germination rate was hamperedibitys less strongly in diploid though.
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Keywords:Salicornia, environmental gradient, halophytes, salinity hgeation

U-15
INVAZIVNA FLORA HRVATSKE: RASPROSTRANJENOST, PROSTO RNA RAZDIOBA |
EKOLOGIJA

T. Nikoli¢*, B. Miti¢*, B. Milaginovi?, S.D. Jelaska

'Botanitki zavod, Bioloski odsjek, Prirodoslovno-matenskitifakultet, Svediiliste u Zagrebu, Marutev
trg 9a, 10000 Zagreb, Hrvatska (toni@botanic.hr)

?Zavod za primijenjeno tainarstvo, Fakultet elektrotehnike ktmarstva, Svaliliste u Zagrebu, Unska
3, 10000 Zagreb, Hrvatska (Boris.Milasinovic@fey.hr

Invazivne su svojte utdene na 49% drZzavnog teritorija, prasje 4,7 svojti na 35 kfn Najvei broj
invazivnih vrsta (> 30 na jedinicu povrsine) uten je u velikim urbanim sredistima. &no je,
medutim, da otoci udomljuju @ broj invazivnih vrsta u odnosu na kopnena péjrustih povrSina,
osobito otoci jugoisttnog Jadrana. Najraznolikija invazivna flora dema je za poljoprivredna podja
(91% svih invazivnih vrsta), potom za umjetne poeay89,4%) i poluprirodna pod¥ja (84,85%). Broj
invazivnih svojti po jedinici povrSine raste s p&i@n raznolikosti stanista i stupnjem fragmentacije
Takader, utvideno je da broj invazivnih vrsta postupno raste jedesozapada prema jugoistoku drzave.
Ove se biljke pojavljuju u relativno Sirokom rasponadmorskih visina, ali ne vise od 1100 m nv,
prosje&no na 248,5 m nv, s najj@m Wwestalogu unutar visinskog pojasa od 0 do 300 - 400 m jns t
izrazito lijevo asimettinom razdiobom. Malen broj vrsta ili njihovo potpuradsustvo s ugh
nadmorskih visina snazno utge na ekoloSki profil ovih vrsta i obrnuto. Klimatslkdlike ovog visoko
planinskog dijela podtja su niski godisSnji temperaturni prosjeci (< 7 ’@)soka godiSnja kalina
oborina (> 1,600 mm), insulacija izde 2000 i 2300 h/god. i stavo zra&enje od 4700 — 5000 Jm-2.
Stupanj urbanizacije prikazan brojem stanovnikaitpow je koreliran s utvdenim brojem invazivnih
vrsta u urbanim podjima.

Kliju¢ne rijedi: invazivna flora, rasprostranjenost, ekologija,rogtorna razdioba, Hrvatska

INVASIVE VASCULAR PLANTS IN CROATIA: DISTRIBUTION P ATTERN, RANGE SIZE
AND ECOLOGY

T. Nikoli¢*, B. Miti¢*, B. Milaginovi?, S.D. Jelaska

'Department of Botany, Division of Biology, Facutif/ Science, University of Zagreb

Maruli¢ev trg 9a, HR-10000 Zagreb, Croatia (toni@botanjc.h

“Department of Applied Computing, Faculty of Elecati Engineering and Computing, University of
Zagreb, Unska 3, HR-10000 Zagreb, Croatia(BorisaMilovic@fer.hr)

The invasive taxa were detected on 49% of the statiéory, averaging 4.7 taxa per 35%mhe greatest
number of invasive species (> 30 per grid cell) weorded in the major urban centers. However, the
islands tended to harbor more alien species thardivalent mainland sites, as in the case ofSthe
Adriatic islands. The most diverse invasive floraswdeveloped within the agricultural area (91%lbf a
invasive taxa), followed by the artificial surfacesd semi natural areas. The number of invasiva tax
increased with increasing habitat diversity andyfinantation. The geographic pattern indicated that t
number of species gradually increased from thehm@st to the southeast regions. These plants ateur
relatively wide altitude range, no higher than D.i@a. s. |., with average altitudes of 248.5 . &, the
invasive plants are most common at altitudes frono B00 - 400 m a. s. |., showing markedly left
asymmetry. A smaller number of invasive speciesheir complete absence from the higher altitudes
strongly influences their climatic profiles and eiwersa because the environmental optimum does not
allow growth at higher altitudes. The level of umtzation is positively correlated with the numbér o
invasive species in the urban areas.

Keywords: invasive flora, distribution pattern, gy, range size, Croatia
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U-16
ALELOPATSKI U CINCI PET INVAZIVNIH VRSTA NA KLIJAVOST | RAST KLIJA  NACA
GORUSICE (Sinapisalba L.) | PSENICE (Triticum aestivum L.)

N. Vukovi¢, M. Pavtevi¢, S.D. Jelaska
Botaniki zavod, BioloSki odsjek, Prirodoslovno-matenskitifakultet, SvediliSte u Zagrebu, Marutev
trg 20/11, HR-10000 Zagreb, Hrvatska (nina.vukovigi@.pmf.hr, sven.jelaska@biol.pmf.hr)

Invazije stranih vrsta smatraju se jednom od réjvprijetnji bioloskoj raznolikosti na globalnoj zei.
Univerzalno objaSnjenje za uspjednu invaziju ddngh biljnih vrsta jo$ uvijek ne postoji, ali u tom
kontekstu uoliiajeno se spominje nekoliko mehanizama, wkijuci alelopatiju. IzvrSeno je preliminarno
testiranje dinka otopina pripremljenih od suhih listova petaawnih vrsta drvéa/grmlja i neinvazivne
vrsteJuglansregia (1, 3 5 g/100 mL) na klijavost i rast izdankddtaca vrste&&napis alba (gorusica) i
Triticum aestivum (pSenica) u Petrijevim posudama. Zatim je istradnak otopina 3 i 5 g/ 100 mL na
sjemenke gorusSice i pSeniceleae u posude sa zemljom. Mjereni su postotak kifaymasa svjezeg i
suhog izdanka te duljina izdanka. Nakon tretmarmljedena je klijavost goruSice 88-100%, te pSenice
65-92%. Kod pSenice nije protena statistiki znatajna razlika méu koncentracijama 3 i 5 za svjeze i
suhe mase, duljine i omjer suhe i svieZze mase @a@amo udena je znéajna razlika za svjeZze mase
izdanaka kod svih tretmana u odnosu na kontrolzuRRai mjerenja goruSice su pokazali manju
dosljednost. Rezultat dobiven nakon tretmana bagmemna&ajno se razlikovao od kontrole u svim
sltajevima, osim kod omjera suhe i svjeZze mase izdardtetaju goruSice tretirane 3%-tnom otopinom.
Upotrebom Sireg spektra koncentracija mogli bi glitiljasniji rezultati. Takder, goruSica s&ni manje
osjetljivom od pSenice na tretmane koji su ovdjettibljeni.

Kljuc¢ne rijeti: Acer negundo, Ailanthus altissma, Amorpha fruticosa, Reynoutria japonica, Robinia
pseudoacacia

ALLELOPATIC EFFECTS OF FIVE INVASIVE SPECIES ON GER MINATION AND
SEEDLING GROWTH OF Snapis aba L. AND  Triticum  aestivum L.

N. Vukovi¢, M. Pavtevi¢, S. D. Jelaska
Department of Botany, Division of Biology, Faculef Science, University of Zagreb, Marulicev trg
20/11, HR-10000 Zagreb, Croatia (nina.vukovic@lpatf.hr, sven.jelaska@biol.pmf.hr)

Invasions of alien species are considered as otleeofajor threats to biological diversity worldwid
There is no universal explanation for the high ssscof certain plants as invaders, but several
mechanisms are commonly mentioned in that coniesttyding allelopathy. Preliminary, a bioassay was
performed to test the effect of leaf leachates8(and 5 g/100 mL) of five invasive trees/shrubs aod-
invasive Juglans regia on the germination and shoot growth @hapis alba and Triticum aestivum
seedlings in Petri dishes. The 3 and 5 g/100 mutewois were further used to test their effectSomapis
and Triticum in a pot experiment. Germination, fresh and drgoshweight and shoot length were
measured. Germination dinapis ranged from 88-100% after the treatment, whilengeation of
Triticum was 65-92% after the treatment. Foiticum, no statistically significant difference between
concentrations 3 and 5 was detected regarding fiadhdry shoot weight, shoot length, and dry/fresh
weight ratio, but there was a significant differentegarding fresh shoot weight between all the
treatments and the control. The results of the oreasents ofSnapis were less consistent. Treatments
with Robinia were significantly different from control in alases except dry/fresh weight raticSatapis
treated with 3% solution. The use of a wider raafjeoncentrations could provide clearer resultSoAl
Snapis seedlings appear to be less sensitive on thertesdis applied here.

Keywords: Acer negundo, Ailanthus altissima, Amorpha fruticosa, Reynoutria japonica, Robinia
pseudoacacia
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u-17
VASKULARNA FLORA NACIONALNOG PARKA MLJET

V. Hrsak, V. Segot3 A. Alegrd

'Botanitki zavod, Bioloski odsjek PMF-a, Swuéliste u Zagrebu, Marutev trg 20/Il, 10000 Zagreb,
Hrvatska (vladimir.hrsak@biol.pmf.hr) (antun.ale@biol.pmf.hr)

’|Institut za istraZivanje i razvoj odrzivih ekosu&ta 10415 NovoCice, Velika Gorica, Hrvatska
(vedran.segota@ires.hr)

Prvi podaci o flori juznodalmatinskog otoka Mljepmtjetu iz 1826. godine. Tijekom slje¢ié 160
godina novi nalazi bili su rezultat samo povrememilsjeta stranih i hrvatskih botaara otoku. Prvim
sustavnim istraZivanjem flore Mljeta u 1980.-imabiji@zeno je 604 biljnih svojti. U sklopu naseg
recentnog istrazivanja, préena je i opsezna povijesna literatura o flori Mijed broj svojti na otoku
popeo se na 807. Unutar Nacionalnog parka, kojzira tre&inu otoka, zabiljeZzeno je tek 52 %
navedenih svojti. Mali broj svojti rezultat je neddjno istrazene flore u ovom dijelu otoka, kao i
nepostojanja odtenih staniSta sa specifim flornim sastavom, kao Sto su npr. gg¥e plaze i va
vodena tijela. Kako bi se bolje upoznala flora NBel provedeno je opsezno terensko istraZivanje u
razdoblju od 2009. do 2011. ZabiljeZzeno je viS&0d novih vrsta za Park, a thenjima i novih vrsta za
otok. ZabiljeZene s@erapias x todaroi Tineo kao nova, t&uscari armeniacum Leichtlin ex Baker kao
zanemarena svojta hrvatske flore. Izriepace visoki diverzitet flore ograden je na svega 10 %
neSumskih povrSina Parka. Stoga bi plan upravlj@gkom morao prepoznati otvorena stanista
(travnjake, obradive povrSine, vinograde¢nmjake i protupozarne prosjeke) kao centre biljramotikosti
Parka. Buddi da se radi o staniStima koje odrZzadavjek, u zastiti flornog bogatstva potrebno je
uspostaviti blisku suradnju uprave Parka i lokaletanovnistva.

Klju¢ne rijei: flora, Mljet, raznolikost, plan upravljanja
VASCULAR FLORA OF NATIONAL PARK MLJET

V. Hrsak, V. Segot3 A. Alegrd

'Department of Botany, Faculty of Science, Univgrsit Zagreb, Marutiev trg 20/1l, 10000 Zagreb,
Croatia (vladimir.hrsak@biol.pmf.hr) ,(antun.ale@biol.pmf.hr)

?|Institute for Research and Development of SusténBlsosystems, Jagodno 100a, 10415 NOe®,
Velika Gorica, Croatia (vedran.segota@ires.hr)

First records on the flora of south Dalmatian idlafi Mljet date from 1826. In the next 160 years th
records were results of only occasional visitsaoéign and Croatian botanists. The first systensitidy

of the island flora in 1980s resulted in 604 pltaxa. A comprehensive study of historical literatur
carried out as part of our recent research, rege@l® plant taxa on the whole island. Barely 52% of
recorded taxa were found within the National Patthkich occupies one third of the island. Small numbe
of species is a result of insufficiently explordaoré&, as well as lack of some specific habitatg, sandy
beaches and big water bodies with their specifiecigs composition. In order to fill this gap in
knowledge of vascular flora of the Park, the corhpresive field study was executed in the period 2009
2011. More than 200 new taxa were recorded fofiteetime, many of them also as new for the entire
island. Serapias x todaroi Tineo was found as new armduscari armeniacum Leichtlin ex Baker as
neglected species in Croatian flora. The surprigihggh flora diversity is limited to barely 10% tifie
Park’s non-forest areas. Therefore, the park manege plans should recognise open habitats i.e.
grasslands, farmland, vineyards, orchards andofiegenting routes as hotspots of plant diversityc&
these are all human maintained habitats, in ordguréserve this richness, close cooperation of park
management and local population should be estaolish

Keywords: flora, Mljet, diversity, management plan
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U-18
PROSTORNO-VREMENSKA VARIJABILNOST DL{ZINE VEGETACIJS KE SEZONE U
PRETPLANINSKIM LISTOPADNIM SUMAMA SREDISNJIH | ZAPA  DNIH DINARIDA

0. Antoni™?3 Z. Mest?, H. Peterné| J. Krizar}

'Sveuiliste J.J. Strossmayera u Osijeku, Odjel za bifio§ara Hadrijana bb, 31000 Osijek, Hrvatska
0Oikon d.o.0. Institute of Applied Ecology, Trg sskih uskoka 1-2, 10000 Zagreb, Hrvatska

*Gekom — Geofizikalno i ekolosko modeliranje d.oXrg senjskih uskoka 1-2, 10000 Zagreb, Hrvatska
(oantonic@oikon.hr, zmesic@oikon.hr, hpeternel@wikg jkrizan@gekom.hr)

Prostorna mreZa duZine vegetacijske sezone (DV&uizata je (u danima) za pretplaninske listopadne
Sume svih planina sredisnjih i zapadnih Dinariddj€daj vegetacijski pojas postoji) i za razdol@@o0.-
2011., iz poboljSanog vegetacijskog indeksa (E\dbidenog iz MODIS satelitskih snimaka (prostorna
razlwivost 250 x 250 m, vremenska radlost 16 dana), koriste Savitzky-Golay metodu izjeddanja.
Podskup DVS podataka koji se odnosio na dvije pkr(sjeverni Velebit, BjelaSnica) koreliran je
pomaiu generalnog linearnog modeliranja (GLM) s metemapetrima (srednja mje&ea temp. zraka,
sr. mj. dnevna min. i maks. temp. zraka, mj. ob@ris dvije postaje reprezentativne za subalpslkasooj
(Zzavizan, BjelaSnica). Dobivene su statisti znatajne, ali niske korelacije (14% objasSnjene
varijabilnosti), kao posljedica velike prostorneijabilnosti DVS. Porijeklo te varijabilnosti isttano je
na cijelom skupu podataka koriStenjem GLM-a i gedomoetrijskih varijabli (izvedenih iz digitalnog
elevacijskog modela razlivosti 30 x 30 m) kao nezavisnih procjenitelja. @pzirani GLM objasnio je
58% varijabilnosti DVS, kao funkcija (redom zagnosti): nadmorske visine, geografske Sirine, uleup
dozra&ene Suteve energije, indeksa konvergencije terena, udaderlo mora i dubine doline. Isti je
postupak koriSten za istraZivanje utjecaja reljdavremensku varijabilnost (2000.-2011.) i trendo(k
mogui indikator klimatskih promjena) DVS (u svakom MOBpikselu).

Kljucne rijei: EVI, generalizirano linearno modeliranje, geofoametrija, MODIS, subalpski pojas

SPATIO-TEMPORAL VARIABILITY OF VEGETATION SEASON LE NGTH IN THE
SUBALPINE DECIDUOUS FORESTS OF CENTRAL AND WESTERN DINARIDES

0. Antoni™?3 Z. Mest?, H. Peterné| J. Krizar}

Josip Juraj Strossmayer University of Osijek, Dapant of Biology, Cara Hadrijana bb, HR-31000
Osijek, Croatia

“Oikon Ltd. Institute of Applied Ecology, Trg seniskiskoka 1-2, HR-10000 Zagreb, Croatia

%Gekom — Geophysical and Ecological modelling Lffrg senjskih uskoka 1-2, HR-10000 Zagreb,
Croatia (oantonic@oikon.hr, zmesic@oikon.hr, hpetk@oikon.hr, jkrizan@gekom.hr)

Vegetation season length (VSL) grid was calculaieddays) for subalpine deciduous forests of all
mountains of Central and Western Dinarides (whieieetegetation belt exists) and for the period 2000
2011, from MODIS-based enhanced vegetation ind&X;(&patial resolution of 250 x 250 m, temporal
resolution of 16 days), using Savitzky-Golay smeajhmethod. The VSL data subset related to two
mountains (Northern Velebit, Bjelasnica) was catedl by general linear modelling (GLM) with meteo
parameters (monthly mean air temperature, monthdarmdaily min. and max. air temp., monthly
precipitation) from two stations representative $abalpine belt (Zavizan and Bjelasnica). Statdiic
significant but low correlation was found (14% obkained VSL variability), as the consequence @f th
high spatial variability of VSL. The origin of thigariability was explored on the entire data séhgis
GLM and geomorphometrical variables (derived fragitdl elevation model in resolution of 30 x 30 m)
as independent estimators. Optimized GLM explab@ih of VSL variability, as a function of (in order
of significance): altitude, latitude, global solemadiation, terrain convergence index, distancéhtosea
and valley depth. The same procedure was usedporexinfluence of relief on temporal variability
(2000-2011) and trend (as possible indicator ohate change) of VSL (in each MODIS pixel).

Keywords: EVI, general linear modelling, geomorptetry, MODIS, subalpine belt
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U-19
PROSTORNA RASPODJELA VEGETACIJE PARKA PRIRODE BIOKO VO KAO FUNKCIJA
GEOMORFOMETRIJSKIH PARAMETARA

A. Pasart’, Z. Mest?, K. Haltrictf, M. Magajné, O. Antoni*?

'Oikon d.o.o. Institut za primijenjenu ekologiju, giisenjskih uskoka 1-2, 10000 Zagreb, Hrvatska
(apasaric@oikon.hr, zmesic@oikon.hr, mmagajne @diktppantonic@oikon.hr)

*Pavla Hatza 26, 10000 Zagreb, Hrvatska (karlohatb@gcom)

*Sveuiliste J. J. Strossmayera u Osijeku, Odjel za lojflp Cara Hadrijana bb, 31000 Osijek, Hrvatska
(oantonic@biologija.unios.hr)

Vegetacijska karta Parka prirode Biokovo (mijerildb@00; minimalna povrSina kartiranja — 0,5 ha)
izradena je tijekom razdoblja 2010.-2011. kombinacij@renskog uzorkovanja i daljinskih istrazivanja.
Ta je karta koriStena kao ulazna podloga za provjgetpostavke o dominantnom utjecéjmbenika
reljefa na prostornu raspodjelu vegetacije u PaBaeomorfometrijski parametri izvedeni su iz digiiady
modela reljefa (30 x 30 m). Prostornu razdiobu t&gg u Parku dominantno uvjetuju nadmorska visina
i opta orijentacija terena. Najnize poloZaje na primojsktrani zauzimaju eumediteranske Sume
(alepskog boraRinus halepensis Mill.) ili hrasta crnike Quercusilex L.)). Slicne poloZaje na zagorskoj
strani zauzimaju Sume hrasta medu(@aercus pubescens Willd.) i bijelog graba(Carpinus orientalis
Mill.), iznad kojih su Sume medunca i crnog gralst(ya carpinifolia Scop.). U viSim dijelovima
primorskih padina prevladavaju Sume crnog b&tiaus nigra Arnold), a sa zagorske strane Sume jele
(Abies alba Mill.), sa crnim grabom ili bukvon@Fagus sylvatica L.). Ciste Sume bukve zauzimaju najvise
poloZaje. Utjecaj drugih geomorfometrijskih paraamat(npr. nagib terena, dubina ponikve, izloZzenost
vjetru) je znd&ajan i kompleksan. NeSumski tipovi vegetacije ma razdvojiti na 1) prirodne
(uvjetovane prvenstveno nadmorskom visinom i nagiberena) i 2) antropogene (ispasa i kosnja).

Kljuéne rijei: digitalni model reljefa, prirodna vegetacija, rpaetri reljefa, vegetacijska karta

SPATIAL DISTRIBUTION OF VEGETATION IN BIOKOVO NATUR E PARK AS A
FUNCTION OF GEOMORPHOMETRICAL PARAMETERS

A. Pasart’, Z. Mest?', K. Haltrict?, M. Magajné, O. Antoni*?

'Oikon Ltd. — Institute of Applied Ecology, Trg sekjh uskoka 1-2, 10000 Zagreb, Croatia
(apasaric@oikon.hr, zmesic@oikon.hr, mmagajne @ditppantonic@oikon.hr)

*Pavla Hatza 26, 10000 Zagreb, Croatia (karlohalt@lgoom)

%University of J. J. Strossmayer in Osijek, Departmef Biology, Cara Hadrijana bb, 31000 Osijek,
Croatia (oantonic@biologija.unios.hr)

Vegetation map of Biokovo Nature Park (scale — @@B0Oninimum mapping unit — 0.5 ha) was created
during period of 2010-2011, combining field samglend remote sensing. This map was used to test the
assumption that spatial distribution of vegetationthe Park is dominantly controlled by relief.
Geomorphometrical parameters were derived fromtaligelevation model (30 x 30 m). Spatial
distribution of vegetation in the Park is domingntonditioned by elevation and general terrain
orientation. The lowest positions along seawar@ sice occupied by eumediterranean forests (Allepo
pine (Pinus halepensis Mill.) and holm oak Quercusilex L.)). Similar positions on the landward side are
occupied by pedunculate od&®uercus pubescens Willd.) and oriental hornbearfCarpinus orientalis
Mill.) forests, above which are pedunculate oale$ts with hop-hornbean®gtrya carpinifolia Scop.).
Upper seaward slopes are predominant with Europkark pine Pinus nigra Arnold), while landward
slopes are occupied by European silver Abiés alba Mill) forests, either with hop-hornbeam or
common beechHagus sylvatica L.). Monodominant beech forests are distributed tbe highest
positions. Influence of other geomorphometricalapaeters (e.g. terrain slope, sinkhole depth, exposu
to wind) is significant and complex. Non-forest g&gion types can be distinguished in 1) natural
(conditioned primarily by altitude and terrain s#y@nd 2) anthropogenic (grazing and mowing).

Knjiga saZetaka / Proceeding of Abstracts 23



11. Hrvatski bioloski kongres / 'iCroatian Biological Congress Sibenik, Croatia216 X 2012.

Keywords: digital elevation model, natural vegetatirelief parameters, vegetation map

U-20

PREDIKTIVNI MODEL RASPROSTRANJENOSTI KAMENJARSKIH P ASNJAKA S
OBZIROM NA INTENZITET NAPASIVANJA NA PODRU CJU SJEVERNOJADRANSKIH
OTOKA

. Ljubi¢i¢*, S.D. JelaskaM. Britvec*

Zavod za poljoprivrednu botaniku, Agronomski faktilSveuilista u Zagrebu, SvetoSimunska cesta 25,
10000 Zagreb, Hrvatska (e-mail: iljubicic@agr.hhmtvec@agr.hr)

“Botanitki zavod, Prirodoslovno-matemeki fakultet Svedilista u Zagrebu, Marutev trg 20/2, 10000
Zagreb, Hrvatska (sven.jelaska@biol.pmf.hr)

Kamenjarski pasSnjaci su staniSta koja znatno obggeabiljnu i krajobraznu raznolikost. Matim danas

su ¢esto i ugroZzena zbog dva suprotna procesa - predptmsti ispasom ili sukcesivnim zaraStanjem
uslijed napustanja tradicionalnih sustava uzgojacayv Terenska istraZivanja su provedena od 2008. do
2010. godine na napusStenim, te intenzivho i umj@reoriStenim kamenjarskim pasnjacima
sjevernojadranskih otoka Paga, Krka i Cresa. Neljgnprikupljenih podataka, koristenjem satelitske
snimke LANDSAT ETM+ izradili smo prediktivhu karttasprostranjenosti kamenjarskih paSnjaka s
obzirom na intenzitet njihovog koriStenja. Za iadmpu prediktivnog modela Koristili smo metodu
klasifikacijskog stabla (CT). Dobiveni prediktivmiodel (t&nost na ulaznim podacima 83%, Kappa =
0,75) moZe posluziti za procjenu pagkjh kapaciteta travnjkih povrSina sjevernojadranskih otoka.
Prema prediktivnom modelu najie pojedin&ni udio povrSine odgovara umjerenom intenzitetu
napasivanja (40,36%), za koji su rezultati ovilhaisivanja ukazali da se na pogw sjevernojadranskih
otoka moZze prepotiti slabiji/umjeren intenzitet napasivanja s 1 db grla ovaca/ha 5to moZe doprinijeti
ne samo &uvaniju biljne raznolikosti Wei unapréenju ekoloSke asarske proizvodnje.

Klju¢ne rijegi: napasivanje, daljinsko promatranje, GIS, sjesgdranski otoci

PREDICTIVE DISTRIBUTION MODEL OF ROCKY PASTURES WIT H RESPECT TO THE
GRAZING INTENSITY ON THE NORTHERN ADRIATIC ISLANDS

I. Ljubici¢', S.D. JelaskaM. Britvec

'Department of Agricultural Botany, Faculty of Agulture, University of Zagreb, SvetoSimunska 25,
10000 Zagreb, Croatia (iljubicic@agr.hr; mbritvea@hr)

’Department of Botany, Faculty of Science, Univgrsif Zagreb, Marutiev trg 20/2, 10000 Zagreb,
Croatia (sven.jelaska@biol.pmf.hr)

Rocky pastures are habitats that significantlyease the plant and landscape diversity. Neverihébey
are also endangered because of the frequent odgrtpaf cattle and negligence due to the abandohmen
of traditional system of sheep farming. This reskawas conducted from the 2008 to 2010 on
abandoned, moderately and intensively used rockyupss on the northern Adriatic island of Pag, Krk
and Cres. Based on the field collected data and DBAT ETM+ satellite image we have made a
predictive map of rocky pastures with respect ® ghazing intensity. Classification tree method XCT
have been used to develop predictive model tharestimate pasture capacity on the northern Adriatic
islands. According to the model developed (with 88&6uracy on input data, Kappa statistics = 0.75),
highest share of pastures was that of moderatedg oses i.e. 40.36%. For latter it seems that en th
northern Adriatic islands intensity of 1 to 1.5 sheer hectare is the optimal intensity, that caprove

not only the plant diversity, but “ecologically” $&d sheep manure as well.

Keywords: grazing, remote sensing, GIS, northerrigdid islands
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Posterska priagenja / Poster presentations

P-1
Glyceria declinata BREB. (POACEAE), NOVA VRSTA U FLORI HRVATSKE

S. Bogdanow', A. Alegr, M. Temunow®

'Zavod za poljoprivrednu botaniku, Swdiste u Zagrebu, Agronomski fakultet, SvetoSimumsis,
10000 Zagreb, Hrvatska (sbogdanovic@agr.hr),

“Botaniki zavod s Botarkim vrtom, SvetiiliSte u Zagrebu, Prirodosolvno-matendati fakultet,
Maruli¢ev trg 20, 10000 Zagreb, Hrvatska (antun.alegro@id.hr),

3zavod za Sumarsku genetiku, dendrologiju i botaniBwewiliSte u Zagrebu, Sumarski fakultet,
SvetoSimunska 25, 10000 Zagreb, Hrvatska (martimaiovic@gmail.com)

U flori Hrvatske rod pirevinaGlyceria, Poaceae) je zastuplien s tri vrstes. fluitans (L.) R. Br., G.
maxima (Hartm.) Holmb. iG. plicata (Fr.) Fr. Provedena terenska istraZivanja na pjuiarka prirode
Zumberak-Samoborsko gorje i Lonjsko polje, te umdo revizijom herbarijskog materijala koji je
pohranjen u zbirkama CNHM, ZA i ZAHO, otkrili su gmjanje nove vrste roda Glyceria u flori
Hrvatske. Kao tigina helofitska biljkaG. declinata Bréb. je prondena u sastavu miearne vegetacije.
Taksonomski gledano, ova vrsta pripada &mibj skupini Glyceria plicata, te se moZe vrlo lako
zamijeniti s morfolo3ki stihom i Sire rasprostranjenom vrst@nfluitans. Zbog te skinosti, G. declinata
je vjerojatno prevena u hrvatskoj flori. Najistaknutije morfoloSkoogstvo za razikovanje vrste.
declinata od G. fluitans je oblik obuvenca, koji je izrazeno nazubljen yfiu, dok je kodG. fluitans
obuvenac cjelovit i Siljast. U odnosu na prethongedvrste, kodG. plicata obuvenac je Siri i s tupo
zaobljenim do okruglim vrhom ili je vrh s vrlo nefam zubéima. Na temelju herbarijske revizije izradili
smo kljut za identifikaciju vrsta kao i karte rasprostramgin za sve vrste rodalyceria koje rastu na
podruju Hrvatske.

Klju¢ne rijegi: Glyceria, Poaceae, flora, taksonomija, herbarijska revizija
Glyceria declinata BREB. (POACEAE), A NEW SPECIES IN CROATIAN FLORA

S. Bogdanow', A. Alegrd’, M. Temunow®

'Department of Agricultural Botany, University of greb, Faculty of Agriculture, SvetoSimunska 25,
10000 Zagreb, Croatia (sbogdanovic@agr.hr),

Department of Botany and Botanical Garden, Unitgrsf Zagreb, Faculty of Science, Maxg trg
20, 10000 Zagreb, Croatia (antun.alegro@biol.pmf.hr

*Department of Forest Genetics, Dendrology and Botamiversity of Zagreb, Faculty of Forestry,
SvetoSimunska 25, 10000 Zagreb, Croatia (martimatevic@gmail.com)

In Croatian flora the genus of sweet-grassBlyderia, Poaceae) is represented by three speci€s,
fluitans (L.) R. Br., G. maxima (Hartm.) Holmb. andG. plicata (Fr.) Fr. During a recent fieldwork in
Nature Parks of Zumberak-Samoborsko gorje and kon®lje, as well as a revision of herbarium
materials stored at CNHM, ZA and ZAHO, we reveathd existence of a newlyceria species in
Croatian flora. As a typical helophyte pla@, declinata Bréb. was found in vegetation of wetland
environments. From the taxonomical point of viehistspecies belongs to a critidalyceria plicata
group, which can easily be confused with morphaally similar and more widespread speciés
fluitans. Due to this similarity, it was probably overloakén Croatian flora. The most prominent
morphological character to distinguish declinata from G. fluitans is the shape of lemma, which is
distinctly dentate at the apex, while@ fluitans is entire and acute. 18. plicata lemma is broader than
in previous two species, obtuse and rounded or weligtinctly tooted at the apex. Based on herlpariu
revision, we provide an identification key and digition maps for allGlyceria species occurring in
Croatia.

Keywords:Glyceria, Poaceae, flora, taxonomy, herbarium revision
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P-2
MAKROFITI TRAKOS CANSKOG JEZERA (SJEVEROZAPADNA HRVATSKA)

V. Borak, M. Vidovi¢? (oba autora jednako su doprinijela radu)
Mar&an,Gornja 11A, 42207 Vinica (valentina.borak@grait),
“Brate Radéa 20, 42000 Varazdin (martina.vidovic@gmail.com)

Tijekom srpnja, kolovoza i rujna 2010. godine piogeno floristicka istrazivanja vaskularnin makrofita
Trako&anskog jezera te rubova Sumske vegetacije kojaZzaje@uyezero u okviru inventarizacije flore
Trako¥anskog jezera. ZabiljeZili smo 23 svojte makrof#arstane u 19 porodica. Analizirali smo
floristicki sastav, Zivotne oblike, florne elemente, ekobo#kdekse po Landoltu i stupanj ugroZenosti i
zaStite makrofita te gili kartu njihove rasprostranjenosti. AnalizomoddSkih indeksa po Landoltu
utvrdili smo da na istrazivanom podju prevladavaju makrofiti Siroke rasprostranjeng48,48%), a u
spektru Zivotnih oblika dominiraju hidrofiti (65,2&). Najzastupljenije su svojte toplih (30,43%) bdo
osvijetlienih stanista (56,52%) prilad¢gne subkontinentalnim do suboceanskim klimatskirjetima
(56,52%). Najvéi broj svojti za razvoj treba slabo kiselo do nalrto (47,83%), mezotrofno (56,52%) i
humusom umjereno bogato tlo (47,83%). Sest je istagrantno na zaslanjenost tla, a tri toleriraju
prisutnost teSkih metala. ¥ima makrofita je submerzna (69,57%) i svi su awtohbsim invazivne vrste
Elodea canadensis. Na istraZzivanom pgruneiu makrofitima smo zabiljeZili sedam svojti z&éétiih
Zakonom o zastiti prirode, a prema IUCN kategoiijzgednu nedovoljno poznatu (DD) i jednu gotovo
ugrozenu (NT) svojtu. Trakédnsko jezero dio je nacionalne ekoloSke mreZe traziganjem smo
utvrdili i prisutnost amfibijskog staniStaoeto-Nanojuncetea.

Kljuéne rijesi: makrofiti, vaskularna flora, Trakédnsko jezero, Hrvatska
MACROPHYTES OF LAKE TRAKOS CAN (NORTH-WEST CROATIA)

V. Borak, M. Vidovi¢? (equally contributed authors)
Mar&an,Gornja 11A, 42207 Vinica (valentina.borak@gmait),
“Brate Radéa 20, 42000 Varazdin (martina.vidovic@gmail.com)

During July, August and September of the year 2@&0conducted floristic researches on vascular
macrophytes of Lake Traké&gn. Within the flora inventarization of Lake Trakes, we also conducted
research on the ridges of forestry vegetation wrsanrounds the lake. We found a total of 23
macrophytes taxa classified into 19 families. Waliaed the floristic composition, living forms, fil
elements, ecological values according to Landblk fevel of threats and the level of macrophytes
protection, and we made a macrophytes distributi@p. Widespread macrophytes are predominant
(43.48%), while in the life form spectrum hydropégtare predominant (65.22%). The most represented
are the colline plants (30.43%) and well lit pla¢gé6.52%) adjusted to subocean to subcontinental
climate conditions (56.52%). For their growth, thghest number of the taxa need weakly acid to lyeak
neutral (47.83%), medium infertile to medium fertiboils (56.52%) with moderate humus content
(47.83%). Six taxa are salt tolerant and three tapea heavy metal tolerant. Most macrophytes are
submerged (69.57%), while all of them are autoamtiis except the invasive specie Elodea canadensis.
We found seven taxa protected by the Law on Nauatection, and two have some categories of the
threats according to IUCN categorization. Lake ©&&n is a part of a national ecological network, and
our research has confirmed the presence of an dmaphiabitat soeto-Nanojuncetea.

Keywords: macrophytes, Lake Traka#, vascular flora, Croatia
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UTJECAJ SKLOPA KROSNJI NA PRIZEMNI SLOJ BUKOVIH SUM A

. Dolenjak, Z. Drdar?, M. Mileti¢®, S.D. Jelaska
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'sSavska 72, Sop, HR-10361 Sesvetski Kraljevec, @roatmail: dolenjakigorO@gmail.com

*itarjevska 18, HR-10000 Zagreb, Croatia, e-maljkaedrdar@zg.t-com.hr

%Vukovarska 3c, HR-23000 Zadar, Croatia, e-mail:gagta.miletic@gmail.com

“Botaniki zavod, PMF, Svatiliste u Zagrebu, Maruev trg 20, HR-10000 Zagreb, Croatia, e-mail:
sven.jelaska@zg.biol.pmf.hr

Ovo istrazivanje provedeno je na pafjuuparka Prirode Medvednica. Cilj istraZivanja je lbistanoviti

na koji n&in sklop kroSnji utjgée na prizemni sloj bukovih Suma, te testirati kolile hemisfernih
fotografija sklopa krosnji po plohi Sumske veggmadovoljno za postizanje 8fiih rezultata. Istrazeno je
ukupno sedam ploha u tri zajednice bukovih Suin#z{o-Fagetum sylvaticae Meusel 1937 (bukova
Suma s bekicom).amio orvale-Fagetum sylvatice Horvat 1938 (ilirska brdska bukova Suma s mrtvom
koprivom) i Festuco drymeiae-Abietetum ass. Nova, Vukeli & Bari¢evi¢ 2007 (panonska bukovo-jelova
Suma)). Na svakoj plohi véine 20x20 metara snimljeno je devet hemisfernibdafija sklopa krosnji
na pravilnoj 3x3 mrezi, popisan je i analizirarrifticki sastav te su uzeti uzorci zemlje radi mjerera p
tla. Fotografije su analizirane programom ,Gap tigimalyzer“¢ime su dobiveni rezultati otvorenosti
sklopa kro3nji i indeksa lisne povrSine. Na razinaliziranih ploha, nisu ustanovljene statigtznaajne
razlike u ovisnosti o broju mjerenja. Pozitivna éanost otvorenosti sklopa kroSnje i Ellenbergovi
indeksa za svjetlost i broja vrsta na plohamagstela. Povéanje otvorenosti sklopa kro3nji odrazava se
na povéano zakiseljavanje tla, Sto je bio dominantgiijnbenik za razvoj prizemne flore od raspolozZivog
svjetla.

Klju¢ne rijeti: Medvednica, pH, svjetlo, hemisferna fotograffdlenberg
IMPACT OF CANOPY OPENNESS ON UNDERSTORY VEGETATION IN BEECH FORESTS

. Dolenjak, Z. Drdar?, M. Mileti¢®, S.D. JelasKa

'savska 72, Sop, HR-10361 Sesvetski Kraljevec, @roatmail: dolenjakigorO@gmail.com
2Sc’itarjevska 18, HR-10000 Zagreb, Croatia, e-maljkaedrdar@zg.t-com.hr

%Vukovarska 3c, HR-23000 Zadar, Croatia, e-mail:gagta.miletic@gmail.com

“Department of Botany, Division of Biology, Facutij Science, University of Zagreb, Marulicev trg 20,
HR-10000 Zagreb, Croatia,, e-mail: sven.jelaska@abpmf.hr

This research was conducted in Medvednica Naturk, Réth aim to determine impact of canopy
openness on understory vegetation in beech forestatest how many hemispherical photographs per
plot is enough to obtain similar results. Overalbven 20 x 20 meters plots in three beech forest
associations L{uzulo-Fagetum sylvaticae Meusel 1937 (European beech forest with great wesbd,
Lamio orvale-Fagetum sylvatice Horvat 1938 (lllyrian mountain beech forest witkeadnettle) and
Festuco drymeiae-Abietetum ass. Nova, Vuketi & Baricevi¢c 2007 (Pannonian beech and fir tree forest))
were surveyed. Nine photographs across regulagBg3vere taken on each plot, present flora remrde
and analysed, as well as soil samples taken fosuniggy soil acidity. Photographs were analyzedgisin
Gap Light Analyzer software for obtaining canopyeopess and leaf area index values. At level of
analysed plots, there were no significant diffeesnof measured available light, in the dependendé®
number of taken measurements. Results have shavhdra is no positive correlation between canopy
openness and Ellenberg’s indexes for light and mund§ species. Increased canopy openness was
followed with increase of acidity that turned oatlde much more important environmental factor for
development of understory vegetation in these ferbsn the available light.

Keywords: Medvednica, pH, light, hemispherical mysaphy, Ellenberg
P-4
FLORISTI CKI SASTAV MEZOFILNIH LIVADA KONTINENTALNE HRVATSKE

D. Dujmovi Purgat, Z. Skvoré, S. Bolaré®
'Zavod za poljoprivrednu botaniku, Swdiste u Zagrebu Agronomski fakultet, SvetoSimungka HR —
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10000 Zagreb, Hrvatska (dpurgar@agr.hr)

?Zavod za 3umarsku genetiku, dendrologiju i botaniBveuiliste u Zagrebu Sumarski fakultet,
SvetoSimunska 23, HR — 10000 Zagreb, Hrvatska (rsk®sumfak.hr)

%zavod za oplemenjivanje bilia, genetiku i biomairikSveuiliste u Zagrebu Agronomski fakultet,
SvetoSimunska 25, HR — 10000 Zagreb, Hrvatska gsioc@agr.hr)

U Hrvatskoj uglavhom previadava tradicionalntimagospodarenja livadama, theim zbog napusStanja
poljoprivredne proizvodnje dolazi do prirodne sulipelivada, a time i do genetske erozije kojagqtrij
opstanku vrsta, a mia njima i lokalnim populacijama krmnih vrsta. Fldigada Hrvatskog Zagorija,
Zumberka, Karlovéke Zupanije, Like i Gorskog kotara je istraZivaijekbm Sest vegetacijskih sezona
(2005-2010). Primijenjene su udbjene metode biljeZenja biljaka, prikupljanja intlékacije. Imena
svojti usklatena su prema nomenklaturi Flora Croatica DatatzgljeZzeno je 213 svoiti livadne flore u
okviru 45 porodica. Prema brojnosti vrsta najzdgnfe bile su porodicePoaceae, Fabaceae i
Asteraceae Sto odraZzava utjecaj autohtone flore, te bioloSkoloSke karakteristike samih porodica. Na
istraZivanim livadama karakteri&tia je dominacija zeljastih vrsta i hemikriptofit@sim trava i
mahunarki méu zabiljezenim vrstama velik je broj zeljanica. Mo%e uéiti prisustvo korovnih i
ruderalnih vrsta popuambrosia artemisiifolia L., Artemisia vulgaris L., Conyza canadensis (L.) Crong.,
Erigeron annuus (L.) Pers., ali i drvenastih trajnica popQornus sanguinea L., Coryllus avellana L.,
Robinia pseudacacia L., Quercus cerris L., Rubus spp. Sve vée prisustvo korovnih i ruderalnih vrsta, te
drvenastih trajnica su posljedica neodrZzavanjaasavanja livada.

Klju¢ne rijesi: flora, livada, krmne vrste, sukcesija
FLORISTIC COMPOSITION OF MESIC CONTINENTAL MEADOWS IN CROATIA

D. Dujmovi Purgat, Z. Skvoré, S. Bolaré®

'Department of Agricultural Botany, University of grab, Faculty of Agriculture, Svetosimunska 25, HR
— 10000 Zagreb, Croatia (dpurgar@agr.hr)

’Department of Forest Genetics, Dendrology and Botamiversity of Zagreb, Faculty of Forestry,
SvetoSimunska 23, HR-10000 Zagreb, Croatia (zsk®@suumfak.hr)

*Department of Plant Breeding Genetics, Biometriu$ Bxperimentation, University of Zagreb, Faculty
of Agriculture, SvetoSimunska 25, HR — 10000 Zagfetoatia (sbolaric@agr.hr)

The traditional cultivation of meadows prevailed swmitable habitats in Croatia. Abandoning of
agricultural production is the reason of meadowsassion process which can cause genetic erostbn an
threatens the survival of species such as locallptipns of fodder species. The meadow flora of
Hrvatsko Zagorje, Zumberak, Karlovac County, LikadaGorski kotar were explored during six
vegetational seasons (2005 - 2010). Usual methbpknt recording, collecting and identification nee
applied. The nomenclature of plants is accordingltma Croatica Database. 213 taxa of meadow flora
were noted that belonged to 45 families. The meptasented families wef@oaceae, Fabaceae and
Asteraceae which reflects the influence of the indigenougsdl@and biological - ecological characteristics
of these families. Researched meadows shows tlaompieation of perennial herbaceous plants and
hemicryptophytes. A lot of herbaceous plants weoerded as well as grass and legumes. It is itileges

to point out the findings of weeds and ruderal {ddike Ambrosia artemisiifolia L., Artemisia vulgaris

L., Conyza canadensis (L.) Crong.,Erigeron annuus (L.) Pers. Also woody perennials were noted sich a
Cornus sanguinea L., Coryllus avellana L., Robinia pseudacacia L., Quercus cerris L., Rubus spp. A
great number of weeds and ruderal plants, as well@dy perennials are the consequence of neglected
and overgrowth meadows.

Keywords: flora, meadow, fodder species, succession
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P-5
HALOFITSKA VEGETACIJA POLUOTOKA MARJAN U SPLITU

J. Kamenjarin, S. Topi
Prirodoslovno-matemaitki fakultet, SvediilisSte u Splitu Odjel za biologiju, PMF, Teslina ,121 000
Split, Hrvatska (Juraj.Kamenjarin@pmfst.hr)

Podruije Marjana, smjeSteno na zapadnom dijelu splitgkolgotoka,cine brdo, poluotok i park Suma.
1964. godine Marjan je za&in kao park Suma. DuZina poluotoka je oko 3,5 kmgjegta Sirina 1,5 km.
Sjeverna padina je gtana od vapnenca, a juzna uglavnom od flisa s mj&stim vapnencem. Marjan u
cjelosti pripada eumediteranskoj vegetacijskoj zmeiditeransko litoralnog pojasa. U radu su izneseni
rezultati fitocenoloSke analize halofitske veggtacazvijene u obalnom dijelu poluotoka Marjan, dong
oko 10 km.Citava obala Marjana ljeti se koristi kao plaza.ddém na sjevernoj obali koja je uglavnom
sastavljena od priobalnih stjenovitih vapnéila grebena, antropogeni utjecaj je slabiji tegevijena As.
Plantagini-Limonietum cancellati H-i¢. (1934)1939, razred&rithmo-Limonietea Br.-Bl. 1947. JuZna
obala sastavljena je uglavnom od tudisth plaza na pongnoj podlozi, te izgréene i konstruirane obale
kao i obalnih klifova. Jako je antropogeno utjecamase javljaju nepotpuno razvijene biljne zajedni
razreda razred&rithmo-Limonietea Br.-Bl. 1947, Cakiletea maritimae R. Tx. 1950, teSarcornietea
fruticosae Br.- Bl. et R. Tx. 1952.

Klju¢ne rijegi: halofitska vegetacija, Marjan, Split
HALOPHITIC VEGETATION OF THE MARJAN PENINSULA IN SP  LIT

J. Kamenjarin, S. Topi
Department of Biology, Faculty of Science, Univirsif Split, Teslina 12, 21 000 Split, Croatia

The area of Marjan, is located on the west sidhefSplit peninsula, and it consists of a hill, ipsaola
and forrest park. In 1964 it was protected as Equagk. and by that protected within the Nature.law
Marjan is 3,5 km long and at its most stretch Iyb Khe northern slope is made of limestone whiée th
southern is mainly flysh with limestone spots. Marjentirely belongs to the eumediterranean
vegetational zone of the Mediterranean littoralt.bbi this paper the author will present results of
phytocoenological analysis of halophitic vegetatidinis developed in the coastal part of Marjan
peninsula which is 10 km long. The whole Marjan stotrns into a beach during summer-time.
However, on the northern coast, which is mainly posed of coastal rocky limestone reefs, the
antropogenic influence is less, and so the PAantagini-Limonietum cancellati H-i¢. (1934)1939, class
Crithmo-Limonietea Br.-Bl. 1947. has been developed. The southernt amssists mainly of turistical
beaches on sliding surface, of built and construsteore and of coastal cliffs. It is antropogerhcal
impacted and appears incompletely devloped plastcietion clas<rithmo-Limonietea Br.-Bl. 1947,
Cakiletea maritimae R. Tx. 1950, te&Sarcornietea fruticosae Br.- Bl. et R. Tx. 1952.

Keywords: halophitic vegetation, Marjan, Split
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PAPRATNJACE (PTERIDOPHYTA) PARKA PRIRODE "ZUMBERAK - SAMOBORS KO
GORJE"

N. Kletezki', B. Miti¢?, S. Buzjak, E. Kletetki®, M. Novosed, T. Vujnovié*, M. Vukovi¢®

08 Bogumila Tonija, Ivana Perkovca 90, HR — 10 43amobor, Hrvatska (e-mail:
nkleteck@globalnet.hr)

“Bioloski odsjek, PMF Svaiilista u Zagrebu, Rooseveltov trg 6, HR — 10 00@r&a, Hrvatska (e-mail:
bozena@botanic.hr, mnovosel@zg.biol.pmf.hr)
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*Hrvatski prirodoslovni muzej, Demetrova 1, HR — 1000 Zagreb, Hrvatska (e-mail:
Suzana.Buzjak@hpm.hr, Eduard.Kletecki@hpm.hr, Ma&jVukovic@hpm.hr)

*PP "Zumberak-Samoborsko gorje", Slani Dol 1, HR © 430 Samobor, Hrvatska (e-mail:
tvujnovic@yahoo.com)

U radu su prikazani rezultati sustavnog istraZiadttre papratnjga PP "Zumberak - Samoborsko gorje".
Podrje danasnjeg PP "Zumberak - Samoborsko gorje" da $& mnogo puta istrazivano, no bez
posebnog osvrta na floru Pteridophyta. Flatisti istrazivanja isttnog dijela PP "Zumberak —
Samoborsko gorje" prodena su tijekom vegetacijskih sezona 2006. — 2087101 lokalitetu. Lokaliteti
ispitivanog podrgja klasificirani su prema Nacionalnoj Kklasifikacifitanista Republike Hrvatske.
Primijenjene su uobajene metode determinacije, prikupljanja i biljgaebiljninh vrsta. lzrden je
sistematski pregled flore paprattgate su provedene slj@a@eanalize: taksonomska analiza, analiza flore
prema staniStima, analiza Zivotnih oblika, anakkaloskih indikatorskih vrijednosti i analiza &lpsti
izmedu staniSta. Rezultati ovog istrazivanja ukazujibagatu floru papratnia te je ukupno zabiljezeno
29 vrsta papratnga. Biljne vrste koje se pojavljuju u skladu su Sméatskim i geografskim zrgajkama
ovog prostora.

Klju&ni pojmovi: papratnjée, flora, Zumberak, Samoborsko gorje, Hrvatska

FERNS (PTERIDOPHYTA) OF THE NATURE PARK "ZUMBERAK - SAMOBORSKO
GORJE"

N. Kletezki', B. Miti¢?, S. BuzjaR, E. Kletetki®, M. Novoset, T. Vujnovi¢*, M. Vukovi¢®

lPrimary School Bogumil Toni, Ivana Perkovca 90, HR10 430 Samobor, Hrvatska (e-mail:
nkleteck@globalnet.hr)

“Division of Biology, Faculty of Science, Universityf Zagreb, Rooseveltov trg 6, Croatia - 10000
Zagreb (e-mail: bozena@botanic.hr, mnovosel@zggidlhr, Marijana.Vukovic@hpm.hr)

%Croatian Natural History Museum, Demetrova 1, HR 10 000 Zagreb, Croatia (e-mail:
Suzana.Buzjak@hpm.hr, Eduard.Kletecki@hpm.hr, )

‘PP "Zumberak-Samoborsko gorje", Slani Dol 1, HR 6 430 Samobor, Croatia (e-mail:
tvujnovic@yahoo.com)

This work presents the results of the systematieareh of the fern flora in the Nature Park Zumkera
Samoborsko gorje. The area of this hilly NaturekPeas been researched many times so far, but with n
special accent on the pteridophyte flora. Florigtiearch in the eastern part of the Nature Pamitiuak

— Samoborsko gorje was carried out during the \&iget seasons of 2006 — 2007, on 101 different
localities. The localities in the researched aragehbeen classified according to the Croatian Natio
Habitat Classification. The usual methods of cailey; identifying, and registering of plant species/e
been applied. The systematic review of the fermaflwas done, together with the following analyses:
taxonomic analysis, analysis of the flora accordmbabitats, to life forms, to ecological indicat@lues
and to similarities among habitats. Results of thgearch show a rich fern flora and 29 specidsrof
have been registered. The registered plant spesesconsistent with climatic and geographic
characteristics of this area.

Key words: ferns, flora, Zumberak, Samoborsko g@j®atia

P-7 o

FLORA | VEGETACIJA PODRU CJA SCADIN

S. Mekink!, G. Piasevolj D. Vladovi?, N. Zevrnj&

Javna ustanova za upravljanje z&stim prirodnim vrijednostima na podju Splitsko-dalmatinske

Zupanije, Prilaz bia Kaliterna 10, 21000 Split, Hrvatska
(E-mail: smgata@yahoo.com; gvido.piasevoli@dalmatiature.hr)
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’Prirodoslovni muzej i zooloSki vrt, Kolombatdevo Setaliste 2, 21000 Split, Hrvatska
(E-mail: dalibor@prirodoslovni.hr; nediljko@priroslovni.hr)

Istrazivano podrtje Sadin, proteze se izda 43°25° i 43°28° sjeverne geografske Sirine i 16°6
16°53" ist@éne geografske duzine, a povrSine je 543 ha. U nabioj ekoloSkoj mreZi Sumskih lokaliteta
podritje Sadin (br. 107, oznaka E.3.5.1. - prema Vukedt al 2008) pripada Sumi i Sikari hrasta
medunca i bijeloga grab&yerco-Carpinetum orientalis H-i¢ 1939.). Po administrativnoj podjeli &ie
dio ovog podrgja pripada gradu OmiSu. IstraZivano pageuje s tri strane (osim zapadne) @®eo
rijekom Cetinom koja svojim lukondini gotovo pravilan trokut. Kroz sjeverni dio jedie prolazi
autocesta Zagreb-Split-Dubrovnik. Premda je pgeéruvrSteno u nacionalnu ekoloSku mrezu Sumskih
lokaliteta, flora kao ni vegetacija, nije sustavistraZzivana. Na temelju terenskih istraZivanja ksja
zapdela tijekom 2011. i 2012. godine izvrSeno je idtradije flore i vegetacije podéja Sadin.
Preliminarni rezultati pokazuju da je do sada rtea¥vanom podrtju registrirano preko 350 vrsta
vaskularnih biljaka.

Kljuéne rijesi: Séadin, flora, vegetacija, Dalmacija, Hrvatska
FLORA AND VEGETATION OF THE S CADIN AREA

S. Mekini!, G. Piasevoli D. Vladovit?, N. Zevrnj&

'Public Institution for the Protected Natural Valudanagement in the County of Split and Dalmatia,
Prilaz brae Kaliterna 10, 21000 Split, Croatia

(E-mail: smgata@yahoo.com; gvido.piasevoli@dalmatiature.hr)

*Natural History Museum and Zoo, Kolombati&wo SetaliSte 2, 21 000 Split, Croatia

(E-mail: dalibor@prirodoslovni.hr; nediljko@priroslovni.hr)

The Sadin area, which was researched, extends from 436253°28" N and from 16°51" to 16°53" E,
with the whole area of 543 ha. In the national egiwlal network of forest sites th&atlin area (number
107, mark E.3.5.1. - according Vukeét al 2008) is classified as forest and undernafdelubescent Oak
and Oriental HornbeanmQQerco-Carpinetum orientalis H-i¢ 1939.). Administratively, the larger part of
this area belongs to the town of OmiS. The researerea is bordered with the Cetina river fromehre
sides (except western). The river curve makesgiatmost regular equilateral triangle. The nontheart

of the area is crossed by highway Zagreb-Split-Dubik. Despite the fact that this area is includted
the national ecological network of forest sitesy flora or vegetation were systematically reseaiche
This research of the flora and vegetation of thedsh area is based on field work, which starteddm1
and was continued in 2012. Preliminary results skiwat over then 350 species of vascular plants are
registered in study area so far.

Keywords: $adin, flora, vegetation, Dalmacija, Hrvatska

P-8
EKOLOSKO-RELJEFNE ZNA CAJKE VINOGRADA U HRVATSKOJ

M. Nezi[ovkil, S.D. Jelaska
'Drage $itara 2, 51000 Rijeka, Hrvatska (elmushu@gmail.com)
Botanitki zavod, PMF, Zagreb, Mardkv trg 20/2, 10000 Zagreb, Hrvatska (sven.jelaskal@nf.hr)

Ovim istraZivanjem napravljena je analiza ekolo3kibljefnih zn&ajki vinograda na podtju RH u GIS
okruZenju. Podaci o povrSinama vinograda preuzetz «arte staniSta RH (M 1:100000). Iz digitalnog
modela terena iztanali smo relevantne reljefne zagke, odredili reljefne morfoloSke cjeline, te
pridruZzili klimatske podatke. Odredili smo raspragjenost pet regija pogodnih za uzgoj loze pamo
metode temeljene na ukupnoj toplinskoj energijizkgodinu, u danima s temperaturom viSsom od 10°C
prema Amerine i Winkler (1944). Osim srednje terapeare, za razvoj vinove loze vaznim su se pokazali
I nadmorska visina (0 — 380 m.n.v.), ukupna &oh oborina (600 — 1380 mm), minimalna temperatura
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(iznad -5°C), ekspozicijacéXe jug-zapad) te reljefni poloZaj. Nagi poloZaj vinograda je na
zaravnjenim (52%) i nizim dijelovima padina (22%@k na potpuno ravnim terenima skoro u potpunosti
izostaju (manje od 5%). ANOVA analiza pokazala pe melu vinogradima razitih regija postoje
statisttki znatajne razlike u reljefnim i ekoloSkim zé@jkama. Na temelju dobivenih rezultata, napravili
smo kartu povoljnosti podéja za uzgoj vinove loze na podju Hrvatske.

Klju¢ne rijegi: Winklerova skalaVitis vinifera, SAGA
ECOLOGICAL AND RELIEF CHARACTERISTICS OF VINEYARDS IN CROATIA

M. Nezirovit!, S.D. Jelaska

'Drage $itara 2, 51000 Rijeka, Croatia (elmushu@gmail.com)

’Department of Botany, Faculty of Science, Univgrsif Zagreb, Marutiev trg 20/2, 10000 Zagreb,
Croatia (sven.jelaska@biol.pmf.hr)

This research has been conducted with the objectigealyzing both ecological and relief charastiss

of vineyards in Croatia. The analysis was done I8 énvironment. Data about vineyards were taken
from the Habitat map of Croatia (M 1:100000). Byngsa digital elevation model, we calculated relgva
relief elements and landform categories, and joicledate data to the vineyards. Using the method by
Amerine and Winkler (1944) we defined distributioinfive vine-growing regions based on total thermal
energy through the year, using only days with tenatpees higher than 10°C. Besides mean temperature
values, successful growing of grapevine is deteenhiby elevation (0 — 380 m.a.s.l.), total amount of
precipitation (600 — 1380 mm), minimum temperat(aileove -5°C), exposure (more often south-west)
and relief position. Most frequent placements aofeyiards are on flat slopes (52%) and lower slopes
(22%). Results of ANOVA have shown that there agmicant differences in relief end ecological
characteristics of vineyards among vine-growingioeg Based on the result obtained, we have
developed a predictive map of areas favourablgrfmving grapevine in Croatia.

Keywords: Winkler scaleyitisvinifera, SAGA

P-9
RAZNOLIKOST BIJELE ( Alnusincana L. MOENCH) | CRNE JOHE ( A. glutinosa L. GAERTN.)
NA PODRUCJU MURE | DRAVE PREMA MORFOLOSKIM OBILJEZJIMA LISTO VA

. Poljak, I. Sapé?, M. Idzojti¢*, J. Vukelé?, M. Zebed

'Zavod za Sumarsku genetiku, dendrologiju i botaniBwmarski fakultet Sveilista u Zagrebu,
SvetoSimunska 25, 10000 Zagreb, Hrvatska (e-mabljagk@sumfak.hr, midzojtic@sumfak.hr,
mzebec@sumfak.hr)

?zavod za ekologiju i uzgajanje $uma, Sumarski fkBveuilista u Zagrebu, Svetosimunska 25, 10000
Zagreb, Hrvatska (e-mail: isapic@sumfak.hr, jvuk@isumfak.hr)

MorfoloSka raznolikost listova bijeleA(nus incana L. Moench) i crne joheA; glutinosa L. Gaertn.)
istraZzena je u pet prirodnih populacija na péfriPodravine i Méimurja, uz rijeke Dravu i Muru.
Unutarpopulacijska i n@ipopulacijska raznolikost utdena je na osnovi deset morfoloskih Emj&i
listova i cetiri izvedena omjera, pidemu su koriStene deskriptivne i multivarijatne istdtke metode.
Provedenim istraZivanjem utieéna je velika raznolikost istraZivanih populacijdnutarpopulacijska
raznolikost véa je nego mé&upopulacijska za svaku vrstu pojedina, dok je za sve populacije zajedno
utvrdena véa metupopulacijska raznolikost za pet 2agi. Stabla unutar populacija signifikantno se
razlikuju za sva analizirana svojstva. Klasterskordiskriminantnom analizom dobiveno je jasno
razdvajanje populacija bijele i crne johe, a narpgid Podravine utwtena je prisutnost hibridnih jedinki.
U odnosu na roditeljske vrste, krizanci pokazujieimedijarna svojstva za é&iau istrazivanih znéajki.
Populacije crne johe mdasobno se razlikuju za pet istraZzivanih &jki, dok se populacije bijele johe
signifikantno ne razlikuju.
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Kljuéne rijesi: bijela i crna joha, raznolikost listova, krizan®lura, Drava

THE VARIABILITY OF WHITE ( Alnus incana L. MOENCH) AND BLACK ALDER ( A.
glutinosa L. GAERTN.) IN THE MURA AND DRAVA REGION ACCORDING TO THE LEAF
MORPHOLOGY

. Poljak, I. Sapé®, M. Idzojti¢*, J. Vukelé®, M. Zebed

'Department of Forest Genetics, Dendrology and Bot&aculty of Forestry, University of Zagreb,
SvetoSimunska 25, 10000 Zagreb, Croatia (e-maibljidgh@sumfak.hr, midzojtic@sumfak.hr,
mzebec@sumfak.hr)

Department of Ecology and Silviculture, FacultyFafrestry, University of Zagreb, SvetoS§imunska 25,
10000 Zagreb, Croatia (e-mail: isapic@sumfak.hrk@lic@sumfak.hr)

The variability of leaves of whiteA(nus incana L. Moench) and black aldeA(glutinosa L. Gaertn.) was
studied in five natural populations in the Podravand Mdimurje region, along the rivers Drava and
Mura. The intra- and interpopulation variability svastimated according to ten leaf morphologicalstra
and four derived ratios, using descriptive and ivaifiate statistical methods. The results showed th
there was a high variability of analysed populaiofhe variability within populations was greateart
between them, for each species separately, whéoeatl populations higher interpopulation varidtyil
for five traits was established. There were sigatiiit differences among trees inside populationslior
analysed leaf traits. White and black alder popuhat were significantly differentiated by clustarda
discriminant analysis, while in the Podravina regthe hybrid trees were found. In relation to ptakn
species, hybrids display intermediary values fostmaf the analysed traits. The populations of black
alder mutually differ in 5 analysed traits, wher#@s populations of white alder do not significgrdiffer
from each other.

Keywords: white and black alder, variability of &g, hybrids, Mura, Drava

P-10
EKOLOGIJA KEBRA CA (Myricaria germanica L.) NA PODRUCJU LIJEVOG DRENAZNOG
KANALA HE DONJA DUBRAVA

M. RaSan, B. Réek, L. Zrna, V. Pirc Mezga
Srednja Skola Prelog;akoveika 1, 40323 Prelog

IstraZivano je staniSte, rasprostranjenost, razewenfe, uvjeti koji pogoduju razvitku keldea kao i
morfologija kebréa na podrgju lijevog drenaznog kanala HE Donja Dubrava kosktja Prelog. Ciljevi
ovog istrazivékog projekta su odtgvanje visine na kojoj raste kelira odnosu na razinu vode, mjerenje

i odredivanje prosjéne visine grmova keb&a, prebrojavanje grmova kebeana odrédenom podrgju,
prebrojavanje zeljastih i drvenastih grana u pojedi grmu te ispitivanje moguoosti vegetativnog
razmnoZavanja reznicama i povaljenicama. Ukupnaojerojan 91 grm kebéa, na lijevoj obali lijevog
drenaZznog kanala bilo je 16, a na desnoj 75 grmabaojeno je 1245 grana od kojih je drvenastih,866
zeljastih 358 i 21 oSéenih. NajviSa visina grma iznosila je 267 cm. Dal@z je vegetativno
razmnoZavanje povaljenicama, a vegetativho raznvaoje reznicama uspjeSno je samo u uvjetima u
kojim kebra& obitava na prirodnom stanistu.

Klju¢ne rijesi: kebra, vegetativno razmnoZzavanje, gustgopulacije

ECOLOGY OF FALSE TAMARISK ( Myricaria germanica L.) IN THE AREA OF THE LEFT
DRAINING CANAL OF DONJA DUBRAVA POWER PLANT

M. Rasan, B. Réek, L. Zrna, V. Pirc Mezga
High School Prelog;akovelka 1, 40323 Prelog
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We researched morphology of tamaridky(icaria germanica L.) as well as its habitat, distribution,
reproduction and ecological conditions of its hatbiThe goals of this research project are to deter

the height at which the tamarisk grows in relatiorthe level of water, to measure and determine the
average height of tamarisk bushes, count Tamanshds in a particular area, count the number of
herbaceous and woody branches of each bush, artdreossibilities of vegetative propagation by
cuttings and layering. Out of 91 Tamarisk bushbera were 16 shrubs on the left bank of the left
drainage channel and 75 shrubs on the right barék.c@dnted 1245 branches, out of which 866 were
woody, 358 herbaceous and 21 damaged. The maximemsured bush height was 267 cm. It has been
established that vegetative propagation by layesimg) vegetative propagation by cuttings are sutidess
only in conditions in which the Tamarisk resideg#tsmnatural habitat.

Keywords:Myricaria germanica L., vegetative propagation, population dnesity

P-11
INFICIRANOST SUMA DONJEG ME PIMURJA BIJELOM | ZUTOM IMELOM

M. RaSan, M. Horvat, N. Klatj V. Pirc Mezga
Srednja $kola Prelogakoveska 1, 40323 Prelog

IstraZzena je inficiranost drvenastih vrsta Zutotjélom imelom na podiju donjeg Méimurja. Cilj
ovog istraZivanja bio je oddevanje postotka inficiranosti stabala bijelom i dot imelom u Sumama
donjeg Meimurja, determinacija vrsta dré& na kojima parazitira odtena vrsta imele te odtivanje
korelacije izméu prsnog promjera stabla i broja grmova imele ma sbablu. Za terensko istraZivanje
koriStena je Spaga, thlai metar duljine 30 m, teami metar duljine 2,5 m, digitalni fotoaparat marke
Lumix, dalekozor marke Canon, terenski dnevnik,vikéyp GPS urgaj marke Etrex. Vrste dr¢a
odredivali smo poméu kljuca za determinaciju u zimskom razdoblju. Mjerengnpopseg stabala, a za
inficirana stabla biljeZen je broj grmova i vrstagile. IstraZivanje je d@no na 14 istrazivkih ploha koje
su odabrane nasugnio poma@u karte. Ukupan broj popisanih stabala bio je 2@®i7kojih je inficirano
bilo 56 stabala. Vrsta dréa s najviSe inficiranih stabala bijelom imelom jgla topola Populus alba
L.), a sa Zutom imelom hrast luZznja®uercus robur L.). Od ukupno 16 zabiljeZenih vrsta dégesamo
na 7 vrsta zabiljeZena je infekcija imelom. Na&jvibroj grmova bijele imele zabiljeZen je na stalaim
prsnog promjera od 80-90 cm, a najvbroj grmova Zute imele od 100-110 cm. Takav regubio je
ocekivan s obzirom da su imele heliofilne vrste, pans kao domadari povoljnija starija i viSa stabla.

Klju¢ne rijesi: bijela imela, Zuta imela, hemiparazit

INFECTION OF FORESTS IN LOWER ME PIMURJE WITH WHITE AND YELLOW
MISTLETOE

M. RaSan, M. Horvat, N. Klatj V. Pirc Mezga
High School Prelog;akovetka 1, 40323 Prelog

This paper studies the infection rate of woody mmeavith yellow and white mistletoe in lower
Medimurje. The aim of this study was to determinegkecentage of trees infected with white and yellow
mistletoe in the forests of lower Mienurje, determine the tree species on which spescifiecies of
mistletoe parasitize and to determine the corldbetween tree diameter at chest height and nuaiber
mistletoe plants on the tree. For the field stuéyused: rope, tape meter (30 m in length), tapem(21t5

m in length), Lumix digital camera, Canon binocaldield journal, pen and Etrex GPS. The species of
trees were determined by using the key for deteatitin in winter. We measured each tree’s scope at
chest height and we counted the number of shrubsfected trees and determined the species of
mistletoes. The study was conducted on 14 resgdoth that were randomly selected using a map. The
total number of listed trees was 2027, out of witibhrees were infected. The species with the tness
infected with white mistletoe was white popl&opulus alba L.), and the most often infected with yellow
mistletoe was oakQuercus robur L.). From 16 species recorded, only 7 of them wafected with
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mistletoe. The largest number of white mistletoeilsh was recorded on trees with diameter of 800 c
and the largest number of yellow mistletoe shrubs wn trees with 100-110 cm in diameter. This tesul
was expected given that mistletoes are heliophikpexies, so older and higher trees are favouesble
hosts.

Keywords: yellow and white mistletoe, parasitizelidphilous species

P-12
NEPRIJATELJISKO PREUZIMANJE - INVAZIVNA FLORA JUGOIS TOCNOG DIJELA
ZAGREBA

A. Rimac, B. Salki
Botantki zavod s Botarkim vrtom, Prirodoslovno-matemaki fakultet SvediliSta u Zagrebu,
Maruli¢ev trg 9a, 10000 Zagreb, Hrvatska (anja.rimac@ gouait)

Invazivne svojte predstavljaju veliku opasnost imadznolikost. Urbanizacija i ostali antropogenb@esi
pogoduju njihovom neprijateljskom preuzimanju pdindh staniSta. Zagreb kao metropola je idealan
poligon za istraZzivanje takvih procesa. Rimwano podréje smjeSteno je u sjeverozapadnom dijelu
Hrvatske u gradu Zagrebu, na desnoj obali rijekeeSdesetak kilometara jugozapadno od centra grada.
Na podréju Konopljenke i PiSkorova zabiljeZzena je 351 swojaskularnih biljaka iz 81 porodice. Od
toga sucak 22 svojte invazivnhe (6,3%), Sto je drea od ukupnog broja invazivnih svojti dosad
zabiljeZzenih za Hrvatsku. Usporedimo li broj vrgka jedinici povrSine te udio za&tinih i ugroZenih
svojti s rezultatima ginih floristickih istraZivanja na podtju srediSnje i sjeverozapadne Hrvatske,
mozemo zakljtiti da se radi o relativno bogatom podw No zabrinjavajée je Sto svojteSolidago
gigantea Aiton, Reynoutria japonica Houtt. i Asclepias syriaca L. pokrivaju izrazito velike povrSine i
pokazuju tendenciju daljnjeg Sirenja 5to bi se maglazito negativno odraziti na bioraznolikost paga

u bud¢nosti.

Klju¢ne rijegi: bioraznolikost, vaskularna flora, sjeverozapabingatska, alohtone svojte
HOSTILE TAKEOVER - INVASIVE FLORA OF SOUTHWEST ZAGR EB

A. Rimac, B. Salki
Department of Botany and Botanical Garden, Universi Zagreb,Faulty of Science, Mariév trg 9a,
HR-10000 Zagreb, Croatia (anja.rimac@gmail.com)

Invasive alien species represent a great threabifmtiversity. Urbanization and other anthropogenic
processes favor hostile takeover of natural habizZdgreb as capital is the ideal polygon for telys of
such processes. Researched area is located investtEroatia in the City of Zagreb, on the rightilbaf
the Sava River. In the area of Konopljenka andd®@ko a total of 351 taxa of vascular plants beilogg

to 81 families were recorded. Among recorded taXai2 invasive alien species (6.3%), a third of the
total invasive alien species recorded for Crodtisve compare the number of species per unit aneh a
proportion of protected and threatened speciestivéhresults of similar floristic researches intcainand
north Croatia we can conclude that it is a reldyiveech area. However, the specigglidago gigantea
Aiton, Reynoutria japonica Houtt. andAsclepias syriaca L. cover extremly large area with tendency to
spread even further and that could represent a megative impact on biodiversity of the investighte
area in the future.

Keywords: biodiversity, vascular flora, northwesb@tia, alohtonous species
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P-13
KRETANJE KONCENTRACIJE PELUDI AMBROZIJE | RIZIK POL INOZA U OSIJEKU

M. Sikora, Z. Su®, M. Valek, V. Santo
Zavod za javno zdravstvo Ogfm-baranjske Zupanije,Franje KreZme 1, 31 000 ®siférvatska
(magdalena.sikora9@gmail.com, susicz@net.hr, maeatek@zzjzosijek.hr, vera.santo@zzjzosijek.hr)

Ambrozija (Ambrosia artemisiifolia) tijekom perioda polinacije stvara velike katie peludi koja kod
osjetljivin osoba moZe izazvati simptome alergigdipoze. Od 2001. godine djelatnici ZZJZ Gdje-
baranjske Zupanije prate koncentracije peludi amijgrou Osijeku. Cilj istraZivanja bio je odrediti
pocetak, trajanje i kraj vegetacijske sezone ambrpzige odrediti dnevno i mjegeo kretanje
koncentracija tijekom 2009. i 2010. godine na pojr@sijeka. Pelud se u zraku uzorkovala Burkard-
ovim volumetrijskim aparatom. Pelud je zabiljeZewdh srpnja do pietka listopada s maksimalnim
dnevnim koncentracijama u zadnjem tjednu kolovdaz&009. godini u Osijeku umjereni rizik pojave
simptoma trajao je 15 dana, dok je u 2010 godimbszo 21 dan. Visoki rizik pojave simptoma u 2010.
godini je bio 35 dana, Sto je 4 dana duze nego09 2@dini. Kontinuirano pkgnje koncentracije peludi
u zraku omogetiti ¢e izradu alergijskog semafora i na taginaupozoriti alergtare na petak lijeZenja,
planiranje preventivnih akcija ko3nje i time dojeti sveobuhvatnom rjeSavanju ovog javno-
zdravstvenog problema.

Kljucne rijegi: Osijek, ambrozija, pelud, alergijski semaforjkipolinoze

THE VARIATION IN REGWEED POLLEN CONCENTRATION AND P OLLEN ALLERGY
RISK IN OSIJEK

M. Sikora, Z. Su&, M. Valek, V. Santo

Institute of Public Health for the Osijek-Baranyaoubty, Franje Krezme 1, 31 000 Osijek,
Croatia(magdalena.sikora9@gmail.com, susicz@net.hr, marina.valek@zzjzosijek.hr,
vera.santo@zzjzosijek.hr)

Ragweed Ambrosia artemisiifolia) produce large amounts of pollen during the pofieason which can
cause allergy symptoms to pollen sensitive indigldu Since 2001 the staff of the Health ecology
department of osijek Public Health Institute hasrbmonitoring tree pollen concentration in Osijskg

a Burkard volumetric instrument. The aim of thedstuvas to determine the onset, duration and
termination of the regweed pollen season; daily @edithly pollen variaton during 2009. and 2010. in
city of Osijek. Airborne pollen data were collecteg using Burchard seven day recording volumetric
spore trap. Ragweed pollen has been found in ambiefrom the July till the end of October withgke
daily concentration during the last week of August2010, in Osijek moderate risk allergy symptoms
lasted 15 days, in 2010 lasted 21. High risk ajlesgmptoms lasted in 2010 35 days, which is 4 days
longer than 2009.

Keywords: Osijek, ragweed, pollen, allergic semaphpollen allergy risk

P-14
UGROZENE BILINE VRSTE | STANISTA NA PODRU ¢JU SOPOTSKOG SLAPA U PARKU
PRIRODE ZUMBERAK — SAMOBORSKO GORJE

R. Sostad, Z. Sedlar, S. Mareko¥i
Botanicki zavod s botakkim vrtom, Prirodoslovno-matemakiog fakultet, Svetiliste u Zagrebu,
Marulicev trg 20/2, 10000 Zagreb (rsostar@biol.pmf.hr)

Sopotski slap smjesten je oko 3 km sjeverdistood sela SoSice u Parku prirode Zumberak —

Samoborsko gorje. Strmo se obruSava niz 40 metskakla i sastavni je dio toka Kipe. Podrdje
Sopotskog slapa i gornjeg toka Kine do sada nisu bili florigtki i vegetacijski sustavno istrazivani.
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Terenska istraZzivanja vrSili smo tijekom 2009. i1Q0 godine. Ovim preliminarnim istraZivanjem
zabiljeZili smo ukupno 204 biljne svojte od kojih, sorema IUCN kategorizaciji, dvije vrste kéitio
ugrozene vrste (CR) Eriophorum angustifolium i Tofieldia calyculata, jedna je ugroZzena (EN) —
Eriophorum latifolium , jedna gotovo ugroZzena (NT) Gephalathera damasonium i pet je osjetljivih
(VU) — Carex panicea, Ophrys fuciflora, O. insectifera, Orchis purpurea i Helleborus niger subsp.
macranthus. Na istraZivanom pod#ju dokumentirali smo i dva tipa ugroZenih stanistdemente
vegetacije niskog, dinarskog bazofilnog creta sehig Eriophoro-Caricetum paniceae), te (polu)suhe
kontinentalne travnjake razre@astuco-Brometea (as.Sederietum kalnikensis, staniSte bogato razitim
znaajnim vrstama otvorenih staniSta, n&to katunima). Oba staniSta su ugroZena zaraStavanjem i
nedostatkom ekstenzivne ispase te su u odmaklafijustaikcesije prema Sumskim zajednicama 3to vodi
nestanku mnogih, a posebno navedenih ugroZenih, @stvog podrija.

Klju éne rijesi: flora, Sopotski slap, Zumberak, Hrvatska

ENDANGERED PLANT SPECIES AND HABITATS IN AREA OF SO POTE WATERFALL IN
ZUMBERAK — SAMOBORSKO GORJE NATURE PARK

R. Sostad, Z. Sedlar, S. Marekoi
Department od Botany & Botanical Garden, DivisioihBiology, Faculty of Science, University of
Zagreb, Marulkev trg 20/2, HR-10 000 Zagreb, Croatia (rsostar@oidf.hr)

The Sopote waterfall is situated about 3 km NW fritva village Sosice in the Nature park Zumberak-
Samoborsko gorje. This waterfall is a part of tiverr Kupgina and it steeply collapses along 40 m long
cascades. So far, there have been no methodicadtigations of flora or vegetation in the area adbu
the Sopot waterfall and along the upper flow of firer Kupgina. We conducted the field investigations
in the years 2009 and 2010. In our preliminary ytwe recorded 204 plant taxa, out of which accardin
to IUCN categorization, two critically endangeredR) — Eriophorum angustifolium and Tofieldia
calyculata, one endangered (EN) Eriophorum latifolium, one near treatened (NT) Gephalathera
damasonium and five vulnerable (VU) speci€arex panicea, Ophrys fuciflora, O. insectifera, Orchis
purpurea andHelleborus niger subspmacranthus. In investigated area we also recorded two endadge
habitat types: elements of Dinaric basophyllous fiém vegetation (as&riophoro-Caricetum panicae)

and (semi)arid continental grassland from the ckeasuco-Brometea (ass.Sederietum kalnikensis),
which is a habitat rich with species of open hdbjt@specially orchids. Both habitats are, due to
abandonment of traditional livestock farming, invadced successional phase towards forest vegetation
types and this will certainly lead to disappearantemany plant species from the area, especially
endangered ones.

Keywords: Flora, Sopote waterfall, Zumberak, Craati

P-15
ANALIZA REDOVA ,ALSINEEN®, ,XANTHOXYLEEN" | ,ELATIN EEN" 1Z HERBARIJA C.
STUDNICZKE

D. Vladoviét, N. Zevrnjat, B. Mitt?

1Prirodoslovni muzej i zoo, Kolombat@evo Setaliste 2, 21000 Split, Hrvatska

(E-mail: dalibor@prirodoslovni.hr; nediljko@priroslovni.hr)

“Botanitki zavod, PMF Svatilista u Zagrebu, Marutev trg 20/11, 10000 Zagreb, Hrvatska
(E-mail: bozena@botanic.hr)

Analizirani redovi originalno ozrigni kao ,Alsineen”, ,Xanthoxyleen® i ,Elatineen” 44 herbarijska
lista). Najve&i dio biljaka sakupljen je u Europi (141 list), ajviSe s podrtja danasnje Austrije (35
listova). Slijede Francuskéeska, Poljska, Hrvatska, Norveska, Italija, CrnaigGdljemaka, Matarska,
Rumunjska, Slow&ka, USA, Slovenija, Srbija, Rusija, AlZir, Svicaask Svedska. Prema pripadnosti
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pojedinim herbarijima istu se biljke iz zbirke ,Flora Dalmatiens”. U odnosa dosada obdani dio
herbarija navode se nove zbirke: ,Flora von Oesight, ,Herb. Aubouy A. Montpellier* i ,Herb.
Johannes Kunze Flora von Eisleben®, kao i bétniili sakupljai: Aubouy, Buchwald, Holuby,
Kastropp, Kunze, Marchaud, Reutermann, Tulk, VrpuéZapfl. NajviSe biljnog materijala sakupio je
sam Studniczka (67 listova). Najstariji herbarijikt je iz 1856. god., a najmiaiz 1904. god. Unutar
144 herbarijska lista nalazi se 16 rodova s 8@awisbkviru kojih je zabiljeZeno 20 varijeteta. Peedjelu
Flora Europaea tu se nalazi 15 rodova sa 74 viljdkd) a unutar kojih je zabiljezeno 14 podvrsta i
varijetet.

Klju¢ne rijegi: Prirodoslovni muzej Split, herbarij, Studniczka

ANALYSIS OF ORD. ALSINEEN, XANTHOXYLEEN AND ELATINE EN FROM C.
STUDNICZKA’S HERBARIUM

D. Vladoviét, N. Zevrnjal, B. Mité?

INatural History Museum and Zoo, Kolombat@wo SetaliSte 2, 21 000 Split, Croatia

(E-mail: dalibor@prirodoslovni.hr; nediljko@priroslovni.hr)

2Botanic Institute of PMF University of Zagreb, Métev trg 20/ 1l, 10 000 Zagreb, Croatia(E-mail:
bozena@botanic.hr)

Orders originally assigned as ,Alsineen”, ,Xanthtegn“ and ,Elatineen” (144 herbarium sheets) were
analysed. According to the labels. The majorityhefbarium material was collected in Europe (141
sheets) in the area of Austria (35). France, CRapublic, Poland, Croatia, Norway, Italy, Montereegr
Germany, Hungary, Romania, Slovakia, USA, Slovef&bia, Russia, Algeria, Switzerland and Sweden
also have been registered. Most herbarium she&iag&o Flora Dalmatiens collection. In reference t
the part of Studniczka's herbarium which has ajrdaekn analysed, there are some new collections:
Flora von Oesterreich, Herb. Aubouy A. Montpelleard Herb. Johannes Kunze Flora von Eisleben; as
well as the collectors: Aubouy, Buchwald, Holubya#tropp, Kunze, Marchaud, Reutermann, Tulk,
Vrovély and Zapfl. Most herbarium sheets were a@bdld by Studniczka himself (67). The oldest
herbarium sheet dates from the year 1856 and thwesteone is from 1904. According to Studniczka,
within 144 sheets 16 genera with 86 and 20 vadetatre recorded. According to the Flora Europaea,
there are 15 genera with 74 species ,14 subspauict varietas have been registered.

Keywords: Studniczka's herbarium, Natural Historyddum Split

P-16
UCINAK p-KRIPTOGEINA NA ANTIOKSIDATIVNI STATUS TRANSGENOG K ORIJENJA
UKRASNE KOPRIVE ( Coleusblumei BENTH.)

R. Vukovit!, N. Bauef, I. Stolfd, L. Matakovi, E. Has-Schoh M. Curkovié-Pericd

'0Odjel za biologiju, Svatiliste J.J. Strossmayera u Osijeku, Cara Hadrifama31000 Osijek, Hrvatska
(rosemary@biologija.unios.hr)

?7avod za molekularnu biologiju, Prirodoslovno-mastitki fakultet, SvediliSte u Zagrebu, Horvatovac
102a, 10000 Zagreb, Hrvatska (nbauer@zg.biol.pinf.hr

8zavod za mikrobiologiju, Prirodoslovno-matendétifakultet, Svediliste u Zagrebu, Marutev trg 9a,
10000 Zagreb, Hrvatska (mirna.curkovic-perica@piaf.hr)

Beta-kriptogein je elicitor proteinske @& kojeg secernira fitopatogena oomicd®aytophthora
cryptogea, a koji kod biljaka izaziva hipersenzitivni odgaviosustavno stjecanje otpornosti. Cilj naSeg
istraZivanja je kontroliranom sintezom kriptogeimailjci oponaSati napad patogenom, te na t&ma
poboljSati antioksidativni status biljke. U tu surliransformirano je tkivo ukrasne kopriv€o{eus
blumei) pomau bakterije Agrobacterium rhizogenes. U transgenom korijenju se sintédi gen crypt
nalazi pod kontrolom inducibilnog alkoholnog promat. Ekspresijas-kriptogeina u transgenom
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korijenju je kontrolirana dodatkom 0.1% i 1% etamoRntioksidativni status transgenog korijenja je
odreien mjerenjem aktivnosti enzima kao 5to su NADPHdd=a, katalaza i peroksidaza, te
odrativanjem kolgine produkata lipidne peroksidacije p®} u tkivu. Uzorkovanje transgenog korijenja
za analizu je provedeno 3., 7. i 14. dan nakommi@et etanolom. Nakon dva tjedna od indukcije
etanolom, kriptogein je uzrokovao zagno povéanu aktivnost NADPH-oksidaze, katalaze i
peroksidaze, te povanu lipidnu peroksidaciju u tkivu. Patamna aktivnost navedenih enzima korelirala
je sa smanjenom kginom H,O,. Dobiveni rezultati navode na zakipk dag-kriptogein povéava
aktivnost NADPH-oksidaze, katalaze i peroksidazgamsgenom Korijenju ukrasne koprive. Pauee
aktivnosti ovih enzima pofavaju obrambeni odgovor biljke na bitii i abioticki stres.

Klju¢ne rijesi: B-kriptogein, transgeno korijenje, antioksidativtatsis

INFLUENCE OF p-CRYPTOGEIN ON ANTIOXIDANT STATUS OF Coleus blumei HAIRY
ROOTS

R. Vukovic!, N. Bauef, I. Stolfd, L. Matakovi®, E. Has-Schéh M. Curkovi¢-Pericd

'Department of Biology, J.J. Strossmayer Universitpsijek, Cara Hadrijana bb, 31000 Osijek, Croatia
(rosemary@biologija.unios.hr)

*Department of Molecular Biology, Faculty of Scientiversity of Zagreb, Horvatovac 102a, 10000
Zagreb, Croatia (nbauer@zg.biol.pmf.hr)

*Department of Microbiology, Faculty of Science, Wity of Zagreb, Marutev trg 9a, 10000 Zagreb,
Croatia (mirna.curkovic-perica@biol.pmf.hr)

Proteinaceus elicitor secreted by phytophatogewoimyzete Phythophthora cryptogea, f-cryptogein,
induces hypersensitive response and systemic acqu@sistance in plants against some pathogens. In
order to mimic pathogen attack that could lead ¢émegalized stress response, and thus improved
antioxidant status of the root§oleus blumel hairy roots harboring crypt gene were generated.
Agrobacterium rhizogenes was employed to insert synthetiog/pt gene, encoding cryptogein, under the
control of alcohol-inducible promoter. The expressiof f-cryptogein inC. blumei hairy roots was
controlled by application of 0.1% and 1% ethanohtiéxidative status was determined by NADPH-
oxidase, catalase and peroxidase activities ananbgsuring lipid peroxidation products andChl
contents. Transgenic roots for analysis were htadesn the 3rd, 7th and 14th day after ethanol
treatment. After two weeks, ethanol-induced expoessf S-cryptogein caused significant increase in
catalase, peroxidase and NADPH-oxidase activitielsiacrease in content of lipid peroxidation praguc
Increased enzyme activities coincided with decraddg), content. These results indicated that the
inducible expression of thé-cryptogein in transgenic roots, positively cortethwith the activities of
catalase, peroxidase and NADPH-oxidase, could ingmant defense response to biotic and abiotic
stress.

Keywords:B-cryptogein, transgenic roots, antioxidant status
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