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PREFACE

Dear colleagues,

| am pleased to introduce the Book of Proceedings of the 14™ International Scientific
Agricultural Symposium “AGROSYM 2023”, which I hope you will find useful in your
work. Almost 700 contributions have been accepted for the Book of Abstracts. The themes of
AGROSYM 2023 cover all branches of agriculture and are divided into seven sessions: 1)
Plant production, 2) Plant protection and food safety, 3) Organic agriculture, 4)
Environmental protection and natural resources management, 5) Animal husbandry, 6) Rural
development and agro-economy, and 7) Forestry and agroforestry.

Many scholars and practitioners argue that technology can increase production and
feed more people while increasing supply stability and reducing the environmental impacts of
agricultural production. Technology has been particularly important for improving production
in annual crops such as maize, rice, soybean, wheat and cotton. Because trees have longer
cycles, their breeding programs take longer. New plant breeding techniques can improve
productivity, but there is a lively academic debate about their pros and cons.

While attention has been paid in the past mainly to the production side (cf.
productivity, efficiency), more attention is nowadays paid to the consumption side as well as
the intermediate stages (e.g. processing, distribution) of the food chain thus moving towards a
‘farm to fork” approach. Globally, consumers are sending clearer signals about what they
want on their tables i.e. higher quality as well as healthier, safer, and tastier products.
Therefore, most agri-food companies have been exploring new, innovative ways to ensure
more control over the production processes as well as final products quality and safety.
Changes in investment strategy also have the potential to reduce the environmental and social
costs of agriculture. It is now clear to most investors that companies paying more attention to
sustainability and social responsibility, will have better returns on investments.

Agri-food systems have been central in the global debate on sustainable development
and the achievement of the Sustainable Development Goals (SDGs) by 2030. Indeed, agri-
food systems are at the center of various global challenges such as climate change, poverty,
vulnerability, food insecurity, biodiversity loss, resource scarcity and ecosystem degradation.
In this context, one of the goals of the sustainable agriculture movement is to develop farming
systems that mitigate or eliminate environmental harms associated with industrial agriculture.
It is also crucial to improve the resilience of food systems to crises, shocks and pandemics.

Many thanks to all the authors, reviewers and colleagues for their assistance in editing
the Book of Abstracts. Special thanks go to all co-organizers and partners for their unselfish
collaboration and comprehensive support.

“~ . 7
EDsonn HKovodemis East Sarajevo, 07 October 2023
Prof. Dusan Kovacevi¢, PhD
Editor in Chief, President of the Scientific Committee of AGROSYM 2023
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Abstract

The study was carried out during two consecutive growing seasons (2020-2021) with the aim
to record medicinal plants at the area of protected nature monument “Suma Kogutnjak”.
Based on field research, together with numerous references, there was established presence of
total of 147 medicinal plants at the whole researched locality. After the plants were
determined, taxonomy and phytogeography analyses of collected material were performed. As
for taxonomy, the most distributed families are Rosaceae (10.88 %) and Lamiaceae (9.52 %),
while Fabaceae (5.44%) and Asteraceae (5.44%) are a bit less present. In the phytogeography
analysis participation of different life forms and floral elements was determined. Among life
forms the most common are hemicryptophytes (40.14%), then phanerophytes (24.49%) and
therophytes (11.56%). The most dominant floral elements are Eurasian (20.41%),
submideuropean (17.69%), mideuropean (12.24%) and submediterranean (11.56%). It should
be noted that some species, according to destructive human effect, are very endangered due to
low rate of their natural regeneration. Therefore it is needed to conduct protective measures in
order to conserve gene pool of these species. If we want to obtain reliable information about
the number and presence of medicinal plants at this area, it is necessary to perform detailed
monitoring which would include several consecutive growing seasons.

Key words: NM “Suma Kosutnjak”, medicinal plants, taxonomy, phytogeography.
Introduction

The nature monument “Suma Kosutnjak” was declared (Decision on the declaration of the
protected area Suma Kogutnjak, decision number 501-2419/14-C-20) as protected due to the
significant spatial functions and bioecological value of the complex under the forest
vegetation, as well as to preserve the habitat of numerous representatives of mammals, birds,
insects and amphibians. This protected area is classified into the third category and two
protection regimes have been established within it: the second level protection regime on part
of the protected area which includes the pedunculate oak and hornbeam forests near Hajducka
¢esma with an area of 3.48 ha (1.31%) and the third level protection regime on the remaining
part of the protected locality on an area of about 262 ha (98.69%).

Medicinal plants play a crucial role in nutrition and treatment, and the essential oils derived
from certain medicinal species are widely utilized in the cosmetic industry (Kisgeci &
Adamovi¢, 1994; Tucakov, 2014; Viloti¢, 2018; Viloti¢, 2021). In terms of the wealth of
biodiversity, Serbia is a country that has enormous potential in terms of the number of
representatives of flora and fauna, and also applies the international standards contained in the
IUCN categorization of protected areas in order to further protect and preserve certain areas
(Sija¢i¢-Nikoli¢ & Milovanovié , 2010). Floristic research conducted in the area of
“Kosutnjak Forest” (Saréevi¢-Todosijevi¢ et al., 2018) found out numerous representatives

1305


mailto:dusan.jokanovic@sfb.bg.ac.rs

Proceedings of the XIV International Scientific Agricultural Symposium “Agrosym 2023”

from the Rosaceae, Lamiaceae and Asteraceae families that have pronounced medicinal
properties. Some earlier research (Ili¢ et al., 1972) emphasizes the great influence of the
anthropogenic factor in this area, which caused a certain succession of vegetation. The above
mentioned authors established the presence of a relict shrub species — Ruscus aculeatus L.,
which once grew on the coast of the Pannonian Sea and survived the glacial epoch.

The scope of the paper is, based on taxonomy and phytogeography analysis of the protected
area “Suma KoSutnjak”, to investigate which families have the most representatives, and to
establish the most distributed life forms and floral elements, as well. In addition to this, one of
the goals of the research is to draw attention to the state of the gene pool of certain medicinal
taxa that are threatened to some extent by anthropogenic influence, as well as to implement
adequate conservation measures for their protection.

Material and methods

Floristic research at the whole area of NM “Suma Kogutnjak” was carried out during two
consecutive growing seasons (2020-2021). Medicinal plants were determined based on
numerous references (Koji¢ & Viloti¢, 2006; Igi¢ et al., 2010; Tucakov, 2014; Viloti¢, 2018;
Viloti¢, 2021; Jokanovi¢, 2021). As for endangered species, they were recorded due to low
rate of its’ natural regeneration and fragmentary presence just in some parts of the studied
area. Life forms classification was conducted due to Raunkier system (1934) which was
extended by Mueller-Dombois et. Ellenberg (1974), while Stevanovi¢ (1992) did it for taxa in
Serbia. Floral elements were determined based on overview of flora species from Serbia with
plant-geographic characteristics (Gaji¢, 1980). Taxonomy features were identified based on
many references related to medicinal plants in Serbia (Sari¢, 1989; Randelovi¢ et al., 2002;
Tucakov, 2014; Viloti¢, 2018).

Results and discussion

An overal monitoring was conducted in the entire area of NM “Suma Kosutnjak”, which
established the presence of 147 medicinal plants (Table 1). The analysis of proportion of some
families by medicinal plants at Kukavica mountain in southeastern Serbia (Jovanovi¢, 2016)
showed domination of Lamiaceae, Asteraceae and Rosaceae families which coincides a lot to
our results. Great similarity was found by conducted phytogeography analysis (Jovanovic,
2016), as well — the most distributed life form at Kukavica mountain are hemicryptophytes,
phanerophytes and therophytes, while among floral elements the greatest proportion was
recorded by Eurasian elements which is the same as in our research. Posi¢ (2016) monitored
medicinal plants at Besna Kobila mountain and there is complete similarity with our results in
terms of the most distributed families and life forms, however, unlike the area of NM “Suma
KoSutnjak”, where Eurasian floral element is the most dominant, it is mideuropean floral
element on Besna Kobila. Jokanovi¢ et al. (2022) investigated medicinal plants at the area of
Gornji Srem in the belt of lowland pedunculate oak forests and established that
hemicryptophytes are the most represented as life form, while the most numerous floral
element is Eurasian, which is completely the same as in our research. As for taxonomy
analysis of medicinal plants in the area of Gornji Srem (Jokanovi¢ et al., 2022), apart from 4
families which are the most distributed as in our paper, as well (Fabaceae, Rosaceae,
Lamiaceae and Asteraceae), there is another family (Poaceae) with almost 10% proportion.

Table 1: Display of taxonomy and phytogeography plant characteristics (P - phanerophytes; H

- hemicryptophytes; G - geophytes; T/H - therophytes/hamephytes; Ch - hamephytes; T -
therophytes; S - scandetophytes; H/T - hamephytes/therophytes; DC - woody hamephytes)
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Latin name Family Life form Floral element
Acer platanoides L. Aceraceae P Mideuropean
Achillea millefolium L. Asteraceae H Eurasian
Aesculus hippocastanum L. Sapindaceae P Mediterranean-submediterranean
Agrimonia eupatoria L. Rosaceae H Eurasian
Agropyrum repens (L.) Beauv. Poaceae G Cosmopolit
Ajuga reptans L. Lamiaceae H Submideuropean
Allium scorodoprasum L. Alliaceae G Mideuropean
Alliumursinum L. Alliaceae G Boreal
Anemone ranunculoides (L.) Holub Ranunculaceae G Submideuropean
Arctium lappa L. Asteraceae T/H Eurasian
Artemisia vulgaris L. Asteraceae Circumpolar
Asarum europeum L. Aristolochiaceae Eurasian
Asperula odorata L. Rubiaceae h Subpontic-submeditteranean
Ballota nigra L. Lamiaceae Subpontic
Bellis perennis L. Asteraceae Submideuropean
Betula pendula Roth. Betulaceae Sub-south-siberian

Brassica alba L.

Brassicaceae

East-submeditteranean

Brassica nigra L.

Brassicaceae

East-submeditteranean

Bromus mollis L.

Poaceae

Submeditteranean

Campanula glomerata L. Campanulaceae Eurasian
Campanula persicifolia L. Campanulaceae Eurasian
Capsela bursa-pastoris (L.) Med. Brassicaceae Cosmopolit

Cardamine bulbifera L.

Brassicaceae

Subcircumpolar

Carpinus betulus L. Betulaceae Mideuropean
Chelidonium majus L. Papaveraceae Eurasian
Cichorium intybus L. Asteraceae Subeurasian

Cirsium arvense (L.) Scop. Asteraceae Subeurasian

Clematis vitalba L. Ranunculaceae Subpontic-submeditteranean
Conium maculatum L. Apiaceae Mideuropean
Convallaria majalis L. Asparagaceae Circumpolar

Convolvulus arvensis L. Convolvulaceae Cosmopolit

Convolvulus cantabrica L.

Convolvulaceae

=

Submeditteranean
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Cornus mas L. Cornaceae Pontic-submeditteranean
Cornus sanguinea L. Cornaceae Submideuropean
Coronillavaria L. Fabaceae Subpontic
Corylus avellana L. Betulaceae Submideuropean
Corylus colurna L. Betulaceae Iranian
Crataegus monogyna Jacqg. Rosaceae Mideuropean
Dactylis glomerata L. Poaceae Subeurasian
Daucus carota L. Apiaceae HIT Eurasian
Dryopteris filix-mas (L.) Schott. Dryopteridaceae Cosmopolit
Epilobium parviflorum Schreb. Oenotheraceae Mideuropean

Euphorbia amygdaloides L.

Euphorbiaceae

Subatlantic-submeditteranean

Euphorbia cyparissias L. Euphorbiaceae Eurasian
Evonymus europaeus L. Celastraceae Submideuropean
Festuca glauca Vill. Poaceae Eurasian
Festuca ovina L. Poaceae Subeurasian
Ficaria verna L. Ranunculaceae Submideuropean
Fragaria indica L. Rosaceae Eurasian
Fragaria vesca L. Rosaceae Eurasian
Fraxinus excelsior L. Oleaceae Submideuropean
Fraxinus ornus L. Oleaceae Submeditteranean
Fumaria officinalis L. Papaveraceae Submideuropean
Galium aparine L. Rubiaceae Eurasian
Galium sylvaticum L. Rubiaceae Mideuropean
Galium verum L. Rubiaceae Eurasian
Geranium dissectum L. Geraniaceae Eurasian
Geranium robertianum L. Geraniaceae Subcircumpolar
Geum urbanum L. Rosaceae Eurasian
Glechoma hirsuta Waldst. et Kit. Lamiaceae Pontic-east-submeditteranean
Hedera helix L. Araliaceae Subatlantic-submeditteranean
Helleborus odorus (L.) W.K. Ranunculaceae Mideuropean
Hordeum murinum L. Poaceae Submeditteranean

Hypericum hirsutum L.

Hypericaceae

Subeurasian

Hypericum perforatum L.

Hypericaceae

Mideuropean

'UI—I—IIQ'UOIII—IOU’)II—I—!IO—!—l'U'UIIOII‘UI—III

Hyssopus officinalis L. Lamiaceae Submeditteranean
Iris variegata L. Iridaceae Pontic-submeditteranean
Juglans regia L. Juglandaceae Mideuropean
Lamium galeobdolon (L.) Crantz Lamiaceae Submideuropean
Lamium maculatum L. Lamiaceae Submideuropean
Lamium purpureum L. Lamiaceae Submideuropean
Lapsana communis L. Asteracaea Submideuropean
Leonorus cardiaca L. Lamiaceae Eurasian
Ligustrum vulgare L. Oleaceae Mideuropean
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Lolium perene L. Poaceae H Submideuropean
Lonicera caprifolium L. Caprifoliaceae P Mideuropean
Lysimachia vulgaris L. Primulaceae H Eurasian

Malva sylvestris L. Malvaceae H Subeuropean
Medicago sativa L. Fabaceae H Subpontic
Mentha longifolia (L.) Huds. Lamiaceae H Submideuropean
Oxalis acetosella L. Oxalidaceae H Circumpolar
Oxalis europea L. Oxalidaceae G Circumpolar
Paeonia officinalis L. Paeoniaceae G Eurasian
Papaver rhoeas L. Papaveraceae T Mideuropean
Plantago lanceolata L. Plantaginaceae H Eurasian
Plantago major L. Plantaginaceae HIT Eurasian
Plantago media L. Plantaginaceae Eurasian
Polygonum aviculare L. Polygonaceae Cosmopolit
Potentilla erecta (L.) Raeusch. Rosaceae Eurasian
Potentilla micrantha Ramond ex DC Rosaceae Submeditteranean
Primula vulgaris Huds. Primulaceae Subeurasian
Prunella vulgaris L. Lamiaceae Subeurasian

Prunus avium L. Rosaceae European-westasian
Prunus cerasifera Ehrh. Rosaceae Sub-southsiberian

Prunus padus L. Rosaceae Eurasian

Prunus spinosa L. Rosaceae Sub-south-siberian

Pteridium aquilinum (L.) Kuhn Pteridaceae Cosmopolit

Pulmonaria officinalis L.

Boraginaceae

Submideuropean

Pyrus piraster L. Rosaceae Mideuropean
Quercus cerris L. Fagaceae East-submeditteranean
Quercus farnetto Ten. Fagaceae Submeditteranean
Quercus petraea (Matt.) Liebl Fagaceae Mideuropean
Quercus pubescens Wild. Fagaceae Submeditteranean
Quercus robur L. Fagaceae Submideuropean
Quercus rubra L. Fagaceae Submeditteranean
Ranunculus repens L. Ranunculaceae Pontic-submeditteranean
Robinia pseudoacacia L. Fabaceae Adventive
Rosa arvensis Huds Rosaceae Submeditteranean
Rosa canina L. Rosaceae Eurasian
Rubus hirtus L. Rosaceae Mideuropean

Rumex acetosella L.

Polygonaceae

Subcircumpolar

Rumex obtusatum L.

Polygonaceae

Submideuropean

Ruscus aculeatus L. Asparagaceae Eurasian
Ruscus hypoglossum L. Asparagaceae Submeditteranean
Salvia pratensis L. Lamiaceae Submideuropean
Salvia viridis L. Lamiaceae Submeditteranean
Sambucus ebulus L. Adoxaceae Submeditteranean
Sambucus nigra L. Adoxaceae Submideuropean
Scila bifolia L. Asparagaceae Submeditteranean

Sedum album L.

Crassulaceae

Submideuropean

Silene vulgaris (Moench.) Garcke

Caryophyllaceae

Subeurasian

Solanum dulcamara L. Solanaceae Subeurasian
Sorbus torminalis (L.) Crantz. Rosaceae Submeditteranean
Stachys sylvatica L. Lamiaceae Submideuropean

Stellaria holostea (L.) Scop.

Caryophyllaceae

Submideuropean

Stellaria media (L.) Scop.

Caryophyllaceae

I| I x| o| | | Q o] ©| @] T| | | ®| =| | ©| ©| ©| ©| Z| | ©| ©| ©| ©| ©| Y| T| O| ©| ©| ©| ©| T| T| T| || T

Cosmopolit

Symphytum officinale L. Boraginaceae T/H Submeditteranean-pontic
Tamus communis L. Dioscoreaceae S Meditteranean-submeditteranean
Taraxacum officinale Web. Asteraceae H Eurasian
Teucrium chamaedrys L. Lamiaceae Ch Mideuropean
Tilia platyphyllos Scop. Tiliaceae P Mideuropean
Trifolium alpestre L. Fabaceae H Subpontic
Trifolium campestre Schreber. Fabaceae T Submideuropean
Trifolium pratense L. Fabaceae H Subeurasian
Trifolium repens L. Fabaceae H Subeurasian
Ulmus minor Mill. Ulmaceae P Pontic-european
Urtica dioica L. Urticaceae T/H Eurasian
Verbascum phlomoides L. Scrophulariaceae H Continental-meditteranean
Verbena officinalis L. Verbenaceae H Eurasian
Veronica chamaedrys L. Scrophulariaceae H Submideuropean
Veronica persica Poir. Scrophulariaceae Ch Subboreal-circumpolar
Viburnum lantana L. Adoxaceae P Submeditteranean
Vicia cracca L. Fabaceae H Subeurasian
Viola alba L. Violaceae H Submediterannean
Viola tricolor L. Violaceae T/H Eurasian
Vinca minor L. Apocynaceae DC Submideuropean
Vitis vinifera L. Vitaceae P Subeuxian
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Conclusions

Based on the field study during two consecutive growing seasons (2020-2021) at the complete
area of NM “Suma KoSutnjak” 147 medicinal plants were found. The taxonomy analysis
results showed that families Rosaceae (10.88%) and Lamiaceae (9.52%) are most presented,
then Fabaceae and Asteraceae should be mentioned with the same distribution (5.44%), and
finally Poaceae (4.76%) and Fagaceae (4.08%) that also have a bit more significant
participation. As for life forms, the most dominant are hemicryptophytes (40.14%), then
phanerophytes (24.49%), therophytes (11.56%) and geophytes (8.16%). Among floral
elements the most distributed are Eurasian (20.41%) and submideuropean (17.69%), then
mideuropean (12.24%) and submeditteranean (11.56%). Almost 80% from all recorded
medicinal plants are herbaceous, while the other belong to shrubs and trees. Some individuals
such as Campanula persicifolia L., Hypericum hirsutum L., Paeonia officinalis L. and Ruscus
hypoglossum L. are due to anthropogenic factor very endangered, because the possibility of
their natural regeneration is pretty reduced and, as a result, they are located on very small
areas. For that reason is very important, not only to conduct conservation measures and
protection of mentioned taxa, but also to explain visitors how they should behave in the urban
forest ecosystem like this.
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