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Th e Balkan Botanical Congress is an international meeting that has been held nearly every three years, since 1997. It brings 
together botanists from around the world who perform research on plants in the widest sense, as well as scientists who are 
engaged in the plant sciences and their applications. We were honored to host such an extraordinary scientifi c event this year 
in Serbia. 

Th e 7th Balkan Botanical Congress – 7BBC 2018 took place in Novi Sad from September 10th to 14th 2018. Th e Congress was 
organized by the University of Novi Sad, Faculty of Sciences, Department of Biology and Ecology and the “Andreas Wolny” 
Botanical Society, along with the great help of 7 co-organizers and more than 30 supporters and sponsors. It truly was not pos-
sible to happen without exceptional help of our co-organizer - the Institute for Nature Conservation of Vojvodina Province who 
made this congress not only possible, but totally awesome.

7BBC 2018 placed a special emphasis on plants of the Balkan Peninsula and covered various research fi elds. Th e Congress 
was organized into ten sessions: Plant Anatomy and Physiology, Plant Taxonomy and Systematics, Plant Molecular Biology 
and Genetics, Floristics, Vegetation and Phytogeography, Conservation Botany and Plant Invasions, Phytochemistry and Plant 
Resources, Agronomy and Forestry, Botanical Collections and History, Ethnobotany and Cryptogam Biology. Th ese topics 
were elaborated through fi ve plenary lectures given by eminent scientists, as well as in the form of introductory lectures, oral 
and poster presentations. With an overall number of 387 abstracts presented on the very latest of botanical science, we shared 
knowledge, expertise and novel ideas. We welcomed nearly 400 scientists to Novi Sad, and we believe that we succeeded in our 
joint endeavor to make new networks and new connections among botanists. We hope that we contributed to advancements in 
the wide and beautiful fi eld of botany, ranging from fundamental botanical research to applied botany. 

It is our great pleasure to publish this Abstract Book in Botanica Serbica, in the same year that this international journal, a 
renamed continuation of the Bulletin of the Institute of Botany and Botanical Garden Belgrade, celebrates its 90 year jubilee. 
On behalf of the Scientifi c and Organizing committee of 7BBC 2018 we would like to express our gratitude to all contributors, 
colleagues and sponsors for taking part in the 7th Balkan Botanical Congress, as well as for their eff orts and contributions to 
it’s successful realization.

Goran Anačkov and Lana Zorić,
     Co-presidents of the Scientifi c Committee of the 7 BBC

and guest editors of Botanica Serbica 42 (supplement 1).
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MORPHOGENETIC EFFECT OF GENOME SIZE 
IN TRIBE FABEAE (FABACEAE)

Andrey Sinjushin*

Lomonosov Moscow State University, Genetics Department, Moscow, 
Russia

*Corresponding author: asinjushin@mail.ru

Evolution of living things is thought to be driven mostly by 
changes in genes and resulting phenotypic novelties subject-
ed to natural selection. However, except for gene mutations, 
a genome may undergo other changes, e.g. amplifi cation of 
non-coding regions, such as repeats or transposable elements. 
Such events lead to increase in genome size (C-value), which, 
in its turn, has some eff ects on cell properties regardless of 
the information content of a nucleus. Th ese eff ects are termed 
“nucleotypic”. Among obvious consequences of increase in 
nuclear DNA content, one may expect the enlargement of 
cells and extension of cell cycle due to longer replication time. 
A given work aims at detection of “nucleotypic” eff ects in tribe 
Fabeae (Leguminosae). Th is group includes fi ve genera, two 
species-rich (Lathyrus, Vicia) and three species-poor (Lens, 
Pisum, and Vavilovia). Th ese plants are exceptional as having 
the largest C-values among Leguminosae, although polyploi-
dy is rare in this tribe. Th ey inhabit subtropical and temperate 
regions and many species of Fabeae are of signifi cant practical 
value, such as pea, lentil, broad bean etc. C-values were ex-
tracted from the Plant DNA C-values Database, while other 
parameters were obtained in course of presented work. C-val-
ue correlates with sizes of pollen grain, stomata, epidermal 
cells, fl owers, seeds, stem apical meristems, and thickness of 
seed coat. Th ese correlations were of diff erent reliability (and 
sometimes even oppositely directed) in Lathyrus and Vicia. 
Moreover, meanings of C-value are distributed non-randomly 
between annual and perennial species of Fabeae. Amplifi ca-
tion of non-coding elements of genome could be one of the 
main reason for specifi city of this taxon, possibly even aff ect-
ing its geographical distribution.

ACKNOWLEDGMENTS: Th e work was partially supported by the 
Russian Foundation for Basic Research (project no. 18-34-00511).

KEYWORDS: C-value, Vicia, Lathyrus, evolution, ontogeny

Introductory lecture 02 01 51

INFLUENCE OF PHOSPHORUS FERTILIZA-
TION ON ARBUSCULAR MYCORRHIZAL COL-

ONIZATION AND PHOSPHATASE ACTIVITY 
ON LENTIL (LENS CULINARIS MEDIK.)

Georgia S. Th eologidou1, Ioannis Ipsilantis2 & Ioannis T. 
Tsialtas1

1Aristotle University of Th essaloniki, Faculty of Agriculture, Lab. of 
Agronomy, 54124 Th essaloniki, Greece, 2Aristotle University of

Th essaloniki, Faculty of Agriculture, Lab. of Soil Science,
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Due to the low soil availability of phosphorus (P), various 
mechanisms are employed by plants, including vesicular 
arbuscular mycorrhizal (VAM) fungi and phosphatase en-
zymes, in order to increase its uptake. Th e aim of this work 
was to study the eff ect of P fertilization on VAM colonization, 
phosphatase activity and seed yield of lentil. Α fi eld experi-
ment was conducted for two growing seasons (Gs) (2014 and 
2015) in the farm of Aristotle University of Th essaloniki. Un-
der rainfed conditions, four lentil cultivars were pre-seeding 
supplemented with four P rates (0, 30, 60 and 90 kg P2O5/
ha) in a split-plot design with P rates in the main plots and 
cultivars in the subplots and three replications. Samplings of 
above-ground biomass, roots and the rhizosphere took place 
at six growth stages, two vegetative and four reproductive. 
Dry weight, colonization of VAM, alkaline and secreted acid 
phosphatase activity was determined for each subplot. At full 
maturity, seed yield was determined. Both VAM colonization 
and seed yield were signifi cantly aff ected by P rates, culti-
vars, Gs and the interaction cultivar×Gs. Th e highest VAM 
percentage was recorded in 2015 (40%) when seed yield was 
almost double (4345.6 kg ha-1) compared to 2014. For the 
cultivar×Gs interaction a positive correlation between VAM 
colonization and seed yield was found (r=0.83, n= 8, P<0.01). 
VAM colonization increased during the vegetative stages and 
reached a maximum at full bloom (44.1%), with a signifi cant 
decrease thereaft er. Unlike VAM, the activity of both acid and 
alkaline phosphatases was gradually decreased with the prog-
ress of Gs (from 192.9 to 113.3 PN μg g-1 h-1 and from 289.9 
to 256.6 PN μg g-1 h-1, respectively). Phosphorus rates had no 
signifi cant eff ect on phosphatases but they were signifi cantly 
aff ected by the interaction cultivar×Gs. For the cultivar×Gs 
interaction, a strong negative correlation between VAM col-
onization and acid phosphatates was evident (r= -0.93, n = 8, 
P< 0.001). In conclusion, P had no eff ect on rhizosphere activ-
ity, but VAM colonization seemed to aff ect root phosphatases.

KEYWORDS: growth stages, rhizosphere activity, yield

Session 1. Plant Anatomy and Physiology

Session 1.
Plant Anatomy and Physiology



3434 35vol. 42 (supplement 1) 7BBC Book of abstracts

© 2018 Institute of Botany and Botanical Garden Jevremovac, Belgrade

7th Balkan Botanical Congress - Novi Sad, Serbia

Poster presentation 48 01 20

THE EFFECT OF APPLICATION OF HEAVY 
METALS AND N-ACETYL-L-CYSTEINE ON 

PHENOLIC CONTENT AND ANTIOXIDANT 
CAPACITY IN WHEAT SHOOTS

Faik Ahmet Ayaz1*, Nesrin Colak1, Jiri Gruz2 & Miroslav 
Strnad2

1Department of Biology, Faculty of Science, Karadeniz Technical 
University, 61080 Trabzon, Turkey, 2Laboratory of Growth Regula-
tors & Department of Chemical Biology and Genetics, Centre of the 

Region Hana for Biotechnological and Agricultural Research, Faculty 
of Science, Palacky University & Institute of Experimental Botany AS 

CR, Slechtitelu 11, CZ-783 71 Olomouc, Czech Republic

*Corresponding author: faa@ktu.edu.tr

Heavy metals (HMs) are a group of hazardous inorganic 
chemicals that cause contamination of agricultural land and 
soil. Th e most common HMs in polluted areas are lead (Pb), 
chromium (Cr), arsenic (As), zinc (Zn), cadmium (Cd), cop-
per (Cu), mercury (Hg) and nickel (Ni).  N-acetylcysteine 
(NAC) is derived from cysteine amino acid and has been used 
for many years as an antioxidant, free radical scavenger, che-
lating agent, and pharmaceutical drug, as well as nutrition-
al support in treatment of diseases like metal poisoning and 
bronchitis. Th e aim of this study was to investigate the eff ect 
of treatment with diff erent HMs and NAC on total phenolic 
compounds (TPC), phenolic acid (PA) content, and antioxi-
dant capacity of wheat shoots. Wheat seeds were germinated 
in an incubator for one day, and seedlings were grown under 
hydroponic conditions at 25 °C and 70% humidity during the 
dark period. Five-day-old control and treatment group (NAC, 
Cu, Cd, Hg, Pb, Cu + NAC, Cd + NAC, Hg + NAC, and Pb + 
NAC) seedlings were harvested by using liquid nitrogen (-195 
°C), and standard methods of analysis were used to determine 
TPC, free, ester, glycoside and ester-bound PA content, and 
antioxidant capacity (DPPH, FRAP and CUPRAC). TPC con-
tent in HM-stressed seedlings tended to increase in shoots in 
the form of: Hg>Cd>Pb>Cu compared to the control plants. 
Th e content decreased with NAC treatment compared to 
HM-stressed seedlings, except for Cd + NAC treatment. An-
tioxidant capacity values (DPPH, FRAP and CUPRAC) were 
correlated with TPC values. Increases and decreases in total 
PA contents varied depending on the type of HM. Compar-
ing with the control, seedlings under the treatment with HMs 
promoted the PA synthesis, and this tendency of increasing 
PA was even more pronounced with addition of NAC (treat-
ment: HMs + NAC), with some exceptions. Exposure of 
wheat seedlings to HM stress caused an increase in phenolic 
content (TPC and PA) and antioxidant capacity. NAC treat-
ment caused diff erent eff ects depending on HMs type.

KEYWORDS: wheat, heavy metal, N-Acetyl-L-Cysteine, phenolic 
acid, antioxidant
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BIOACCUMULATIVE AND TRANSLOCATION 
POTENTIAL OF THE SPECIES POTENTILLA 

VISSIANII (VIS. ET PANČ.) PANČ.

Filip Grbović1*, Snežana Branković1, Marina Topuzović1, 
Radmila Glišić1, Biljana P. Dojčinović2, Duško Brković3 & 

Vera Đekić4
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12, 34000 Kragujevac, Serbia, 2Institute of Chemistry, Technology and 

Metallurgy, Department of Chemistry, Studentski Trg 12-16, 11000 
Belgrade, Serbia, 3University of Kragujevac, Faculty of Agronomy 
Čačak, Cara Dušana 34, 32000 Čačak, Serbia, 4Center for Small 
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Potentilla visianii (Vis. Et Panč.) Panč., the endemic plant of 
the central part of the Balkan Peninsula, grows on open steep 
rocky or lightly scattered black and white beech forests on 
the serpentinite geological background. Th e aim of this study 
was to determine the content of some elements (As, B, Cd, 
Co, Cr, Cu, Ni, Pb, Zn) in the soil and plant samples (root, 
stem, leaf, fl ower, whole plant). Th ese elements are considered 
dangerous and harmful and may contribute to signifi cant soil 
contamination. Determination of metal concentrations was 
performed by inductively coupled plasma mass spectrometry 
(ICP-MS). Th e obtained results indicate that the mean values 
of Cr and Ni concentrations in the tested soil are higher than 
the prescribed maximum permissible concentrations, limit 
values and remediation values, and the concentration of Co 
than the maximum permissible concentration and limit val-
ues for these metals in the soil according to the Regulation of 
the Republic of Serbia. Th e smallest content of almost all in-
vestigated elements (except Cd) was determined in the stem. 
Th e root contained the most of Zn, Ni, Cr, Co and Cd, while 
the leaf contained the most of As, B, Cu and Pb. Th e content 
of B was higher in all investigated organs compared to its con-
tent in the soil. Th e translocation factor greater than 1 was es-
tablished at leaf for As, B, Cu and Pb, and at fl ower only for B. 
Also, it was shown that the leaves contained all the examined 
elements more than stem and fl owers, while the fl owers con-
tained more investigated elements than stem (except Cd). Th e 
above-ground parts of the studied plant contained more As, 
B and Pb than the underground parts. Th e obtained results 
have shown that species P. visianii primarily accumulates Zn, 
Ni, Cr, Co and Cd in its roots, while As, B, Cu and Pb it trans-
locates to leaves, and B in fl owers, in which these elements are 
accumulated. Th e species P. visianii can be included in the list 
of potential candidates in soil remediation contaminated by 
As, B, Cu and Pb.

KEYWORDS: metals, Potentilla visianii, bioaccumulation, translo-
cation
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GERANIUM ROBERTIANUM L. PLANTS
TOLERATE HIGH LEVELS OF HEAVY METALS 

PRESENT IN THEIR NATURAL HABITATS

Amela Tahirović1, Maida Hadžić2*, Anesa Ahatović2, Jasmina 
Čakar2 & Adaleta Durmić Pašić2

1Faculty of Science, University of Sarajevo, Zmaja od Bosne 33-35, 
71000 Sarajevo, Bosnia and Herzegovina, 2University of Sarajevo, 

Institute for genetic engineering and biotechnology, Zmaja od Bosne 8 
(Kampus), 71 000 Sarajevo, Bosnia and Herzegovina

*Corresponding author: maida.hadzic@ingeb.unsa.ba

Heavy metal toxicity causes several direct and indirect eff ects 
in plants such as growth retardation, inhibition of photosyn-
thesis, DNA damage, alteration of secondary metabolism etc. 
Abiotic stress induces changes in plant metabolism by stimu-
lating or suppressing the production of primary and second-
ary metabolites. Plants control heavy metal-induced stress by 
synthesis and accumulation of defense-related secondary me-
tabolites, so the analysis of both secondary and primary me-
tabolites content provides indication for understanding how 
plants manage stress. Geranium robertianum L. is quite an 
interesting object as it exhibits few limitations regarding the 
selection of soil. Th e objectives of the study were to explore G. 
robertianum ability to tolerate the presence of heavy metals 
in soil and to establish its potential as heavy metal hyper-ac-
cumulator. Plants were collected in fl owering phase at four 
locations that diff er in soil types (serpentine soil, anthropo-
genic soil, alluvial nitrogenated soil and soil rich in humus). 
Heavy metals concentration was determined from air-dried 
plant material by atomic absorption spectroscopy (Shimadzu 
7000A) in acetylene/air fl ame (2200-2400° C). Th e contents of 
phenols, fl avonoids, phenolic acids, proline and chlorophylls 
were detected by relevant methods based on spectrophotom-
etry (UV-VIS Spectrophotometer; UV-mini 1240 (Shimadzu, 
Japan)). All experiments were performed in triplicate and 
expressed as mean values with standard deviation. Statistical 
analysis included analysis of variance and calculation of cor-
relation coeffi  cient (p<0.05). Plants collected from serpentine 
soil contained high levels of Fe, Zn and Mn with Ni concen-
tration exceeding the level generally recognized as toxic to 
plants. Signifi cantly increased level of secondary metabolites 
was detected in plants growing at nitrogenated alluvial soil 
while the highest concentration of chlorophylls was recorded 
in plants from anthropogenic soil. No signifi cant correlation 
between heavy metals levels in plants and production of sec-
ondary metabolites and pigments was noticed. Prolin levels 
were low in all tested plants indicating good tolerance of G. 
robertianum to heavy metal-induced stress.

KEYWORDS: Geranium robertianum L., heavy metal induced 
stress, secondary metabolites, chlorophylls 
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BIOACCUMULATION CAPACITY OF IRIS
HUMILLIS

Danijel D. Milinčić1*, Stevan N. Avramov2, Marina P. Maču-
kanović-Jocić3, Biljana P. Dojčinović4, Slađana P. Stanojević1, 

Mirjana B. Pešić1 & Aleksandar Ž. Kostić1

1University of Belgrade, Faculty of Agriculture, Chair of Chemistry 
and Biochemistry, Nemanjina 6, 11080, Belgrade, Serbia, 2Univer-

sity of Belgrade, Institute for Biological Research „Siniša Stanković“, 
Bulevar Despota Stefana 142, 11060, Belgrade,Serbia, 3University of 
Belgrade, Faculty of Agriculture, Chair of Agrobotany, Nemanjina 6, 
11080, Belgrade, Serbia, 4University of Belgrade, Institute of Chemis-
try, Technology and Metallurgy, Njegoševa 12, 11000 Belgrade, Serbia
 

*Corresponding author: milincic93@gmail.com

Th e mineral composition of the plant mainly depends on two 
factors – the growing soil composition and/or the infl uence 
of the environment (especially anthropogenic factor). Avail-
ability of metal’s ions in soil for plant root is determined by 
element form, pH-value, etc. Some plants possessed ability to 
concentrate (bio accumulate) some macro- or microelements. 
Th e aim of this work was to examine ability of diff erent parts 
of Iris humillis plant (rhizome, above-ground vegetative part 
and fl ower) to bound metal ions from surrounding growing 
soil or environment. Th is process was expressed as Biological 
Absorption Coeffi  cient (BAC) which was calculated as cplant 

part/csoil ratio where cplant part and csoil are concentration of se-
lected element in diff erent parts of plant i.e. in soil. Content 
of selected elements (potassium, phosphorus and nickel) in 
soil and plant was determined by ICP-OES method (includ-
ing pre-digestion of samples) and expressed as mg/kg of dry 
matter. Determined concentrations of potassium, phosphorus 
and nickel in soil were 877.1 mg/kg, 352.2 mg/kg and 2.97 
mg/kg respectively. Content of selected elements in diff erent 
parts of I. humillis was as follow: rhizome (K- 1686.0 mg/kg, 
P- 474.2 mg/kg and Ni- 8.5 mg/kg), above-ground vegetative 
parts (K- 3033.1 mg/kg, P- 423.1 mg/kg and Ni- 0.29 mg/kg) 
and fl ower (K- 1461.4 mg/kg, P- 273.0 mg/kg and Ni- 0.12 
mg/kg). According to results for BAC potassium was bio-
accumulate in all plant parts since value of this factor was 
higher than 1 (BACrhizome= 1.92, BACabove-ground vegetative parts =3.46, 
BACfl ower= 1.67). Also, rhizome and above-ground vegetative 
part of I. humillis showed ability for bioaccumulation of phos-
phorus (BACrhizome= 1.35, BACabove-ground vegetative parts =1.20, BAC-
fl ower= 0.78) while rhizome possessed high ability to concen-
trate nickel (BACrhizome= 2.86). Th e obtained results indicated 
that this Iris species possessed good ability for Ni-bonding 
through rhizome. It can be important for potential bioreme-
diation use, since increased nickel concentration in the envi-
ronment can be caused by some anthropogenic sources. 
  
KEYWORDS: Iris humillis, bioaccumulation, potassium, phospho-
rus, nickel
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DIATOMS ON THE CARAPACE OF EUROPEAN 
POND TURTLE (EMYS ORBICULARIS L.) IN 

VOJVODINA

Danijela Vidaković1, Jelica Dimitrijević2, Imre Krizmanić3 & 
Jelena Krizmanić2*

1University of Belgrade, Institute of Chemistry, Technology and Metal-
lurgy, Njegoševa 12, 11000 Belgrade, Serbia, 2University of Belgrade, 
Faculty of Biology, Institute of Botany, Takovska 43, 11000 Belgrade, 

Serbia 3University of Belgrade, Faculty of Biology, Institute of Zoology, 
Studentski trg 16, 11000 Belgrade, Serbia

*Corresponding author: kjelena@bio.bg.ac.rs

Epibiotic diatoms inhabiting the carapace of European pond 
turtle (Emys orbicularis Linnaeus, 1758) are examined be-
tween May and July 2017 from three locations in Vojvodina 
(Serbia): Special nature reserve „Deliblatska Peščara“, Natu-
ral monument „Ivankovačka ada“ and Special nature reserve 
„Gornje podunavlje“. Our objective was to compare the di-
atom fl ora on a single turtle species across part of its range. 
Diatoms were removed by brushing from the carapaces, pre-
served in 4% formalin and identifi ed under Carl Zeiss Ax-
ioImager.M1 microscope aft er preparing permanent slides 
with Naphrax medium. Th e diverse diatom assemblages were 
recorded. A total of 116 diatom taxa from 32 genera were 
found on the carapace of European pond turtle. Th e highest 
diversity in epibiotic diatom community was recorded at SNP 
„Deliblatska Peščara“ and NM „Ivankovačka ada“ (85 and 81 
taxa, respectively). Only 6 diatom taxa (Nitzschia denticula, 
N. fonticola, Fragilaria ulna, Cymbella parva, C. perparva and 
Cyclotella sp.) were found on all three localities. Of these spe-
cies, Cymbella perparva i Nitzschia denticula were occurred 
on the greatest number of turtles. In contrast, 67 diatom 
taxa occurred only on a single locality. Diatom richness and 
abundance were variable both among and within localities. 
Th e most numerous were erect (Cymbella spp., Gomphonema 
spp.) and motile (Nitzschia spp., Navicula spp.) forms.

KEYWORDS: diatoms, epibionts, Deliblatska peščara, Ivankovačka 
ada, Gornje podunavlje
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