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Original Scientific paper

PREPARATIONS BASED ON MEDICINAL PLANTS USABLE
IN URBAN AGRICULTURE 

Abstract

The paper presents the possibilities of using different types of preparations prepared from
certain types of medicinal plants, which can be used in plant nutrition and protection, as well as
in the composting process for the needs of plant cultivation in urban agriculture. The trend of
importance of urban agriculture, both in terms of food safety and innovative practices, is increa-
singly present in highly developed countries as well as developing countries. This type of
agriculture can play an important role in justice and fairness in terms of food distribution, but
also in improving air quality, biodiversity and ecosystem services. In this regard, the application
of preparations based on medicinal plants introduces innovative methods of urban agriculture
that can be considered a tool to ensure future food safety.

Key words: preparations of medicinal plants for plant production, plant nutrition and
plant protection products, compost, urban agriculture.

INTRODUCTION

It is estimated that 68% of the world's population will live in cities by 2050. For the
same year, it is estimated that the world population will reach 9.7 billion (United
Nations, 2019). According to the Agenda for Sustainable Development, by the end of
2030, it will be necessary to double agricultural productivity and income of small food

344

ECO-CONFERENCE® 2021
ECOLOGICAL MOVEMENT OF NOVI SAD



producers, especially women, indigenous people, family farmers, livestock and fisher-
men, among other things through safe and equal access to land and other productive
resources and inputs, knowledge, financial services, markets and opportunities for
added value, i.e. for employment outside agriculture (United Nations, 2015). Consi-
dering that industrial agriculture is responsible for 11-15% of global carbon emissions,
it is concluded that intensive production processes contribute to climate change
(Açıksöz et al., 2021). In this regard, one of the possible tools for achieving the above
goals is active work on the promotion and faster introduction of urban agriculture in
this area.

The aim of the paper derived from the need to present one of the possible bioagro-
technical solutions (preparations based on medicinal plants) that can be used in the
cultivation of plants in urban agriculture.

URBAN AGRICULTURE

According to the general definition, urban agriculture is a type of agriculture that
develops in cities or very close to them, but can be more precisely defined as a system
that serves the needs of the city using urban resources and supporting the cultivation,
processing and distribution of agricultural products in cities (Mougeot, 2000). The
concept of urban agriculture is developed as a solution to environmental and socio-
economic problems caused by rapid and unplanned urbanization policies due to
excessive and unplanned population growth. It is a complex system that encompasses
a wide range of interests, from activities related to production, processing, marketing,
distribution and consumption of food, to opportunities for recreation and leisure,
economic sustainability of the community, and renewal, rehabilitation and beautifi-
cation of the environment. 

Urban agriculture can also be a significant way to reduce unemployment in cities.
In Detroit (USA), a large industrial centre that experienced bankruptcy, was offered
urban agriculture as one of the solutions to reduce unemployment (Mogk et al., 2010,
Colasanti et al., 2012, Walker, 2016), while in Paris (France) in June 2020, the largest
roof garden in the world was opened, financed through a crowd funding campaign. In
addition, due to the incidence/outbreak of the COVID 19 virus, the transport and
delivery of food is greatly hindered, so local food production, whose distribution chains
are shorter, can be seen as a new and more suitable production model. The examples
from Sarajevo (Bosnia and Herzegovina) and Zagreb (Croatia), where urban agricul-
ture was promoted as a measure to mitigate the effects of the COVID 19 virus pan-
demic, show that the region also monitors these changes in production, with the aim
of providing food in every currently available. Similar initiatives to form urban gardens
have been launched in cities in other countries in the region, such as Pula (Cro), Skopje
(NM), Ljubljana (Slo), Maribor (Slo) and others.

It is important to distinguish between urban agriculture and other similar activities
such as community gardening or growing plants for one's own needs. These other
activities are primarily related to meeting different types of individual needs (food,
decoration, landscape or ecological aspect), while urban agriculture is usually focused
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on the production of plant raw materials for sale. The most common type of crop
production in urban agriculture is vegetable production and spice plant production
(Frazier, 2018), which most often takes place on unused parts of urban or suburban
land, backyards, balconies, roofs, parts of existing parks, walls or parts of interiors.
FAO supports the recognition of urban agriculture as a type of urban land use and
economic activity integrated into national and local agricultural development strategies,
nutrition and nutrition programs, improvement of production, processing and marke-
ting systems, and urban planning, and also helps national and regional administrations
optimize their policies and support services for urban agriculture (Umesha, 2018).
Another positive phenomenon related to urban agriculture is its "closeness" to organic
production. In general, the population is paying more and more attention to environ-
mental issues, health, social and ethical issues and is looking for more value than ever
in food, despite increasing urbanization. Consumers are mostly looking for fresh, less
processed food from sustainable sources and are very aware of the importance of the
quality of the food they consume and are interested in foods that can provide them
with safety when it comes to risks related to certain food products, such as pesticides,
additives in food, as well as the presence of antibiotics, hormones and steroids in meat
(Simić, 2020). The methods of urban agriculture are closest to the methods used in
organic and biodynamic production. One of these methods is mulching, which has
proven to be environmentally justified in larger cities of the Republic of Serbia, and
from the point of view of cost, mulching uses only about 50% of funds per m2,
compared to the classic model of growing greenery in cities (Popović, 2017). Another
method that is used in organic production, and is also used in the cultivation of plants
in urban agriculture, is composting (Filipović and Ugrenović, 2013). In urban produc-
tion, as well as in organic production, the so-called "eco-corridors" or "flower belts"
comprising strips 1-2 m wide containing different mixtures of annual and/or perennial
cultivated and/or wild flower plant species (Filipović et al., 2011). Some of the flo-
wering medicinal and aromatic species are especially suitable for the establishment of
the so-called "isolation belts", which primarily serve as isolation between organic and
conventional production or sources of potential contamination, and secondarily as a
habitat for many species of pollinators, predators and parasitoids of harmful insects,
which is of particular importance in improving ecosystem services and biodiversity in
agro ecosystems (Ugrenović et al., 2012, Dainese et al., 2019).

The situation regarding urban agriculture in the Republic of Serbia has been
improving in the last few years as evidenced by several projects implemented mostly
by non-governmental organizations such as "Urban gardens are important", "Urban
gardens from children's imagination", "Do you remember the court gardens?" and
others, whose goal is to conduct training on the proper cultivation of various plant
species in urban and suburban areas. The National Association for the Development of
Organic Production "Serbia Organika", together with the Novak Đoković Foundation,
have been implementing the "Alphabet of Good Habits" project since 2018, where
children, parents, educators and other employees in preschool institutions in urban
areas acquire knowledge about environmental protection, methods of organic produc-
tion, collection of seeds in organic gardens, storage and preparation for sowing,
interactions between plants in organic gardens and flower belts, composting and com-
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post formed from plant residues from gardens and making preparations that can be
used in nutrition and protection of plants in organic gardens and during composting.

PREPARATIONS BASED ON MEDICINAL PLANTS

One of the aspirations of work in urban agriculture is the reuse of different types
of natural resources and urban plant waste, giving importance to the biological diversity
(biodiversity) of plants and animals on land, water and air quality that contribute to
food health and community preservation. One of the segments of such an approach is
the use of different types of plants for the purpose of making preparations that are used
as plant protection and nutrition and as soil improvers.

In addition to the well-known use of medicinal herbs in traditional (folk) and
official medicine, medicinal herbs are increasingly used in the production of herbs. At
the beginning of the twentieth century, the introduction of unknown production me-
thods (biodynamic and organic) intensified work in the field of use of this type of
plants in various types of plant production (field, vegetable, fruit and vineyard and
others), but also in the production of various preparations i.e. natural means for plant
nutrition and protection, compost and similar products (Filipović et al., 2021). For the
preparation of preparations based on medicinal herbs, the most suitable moment for
their picking, for the purpose of making these biological products, is from the begin-
ning to full flowering, because in that period the listed species are richest in their active
substances, and micro- and macroelements.

The application of preparations based on medicinal plants, in urban agriculture,
satisfies the principles by which it is defined. For this purpose, there are several types
of preparations that differ in the method of preparation. The most commonly prepared
types of herbal preparations are as follows:

– Tea is made from fresh or dried plant parts over which boiling water is poured and
left to stand for about 20 minutes. Then it is filtered and cooled, and depending
on the type used, it is used immediately or first diluted with water (the most
desirable rainwater or stagnant well water).

– Broth is prepared when cold water is poured over the chopped parts of the appro-
priate plant and left for 24 hours. After that, it is cooked for 15-30 minutes, then
cooled and strained, and the liquid is used for treatment (spraying – usually
diluted).

– Macerate is formed by pouring cold water (preferably rainwater) over the chop-
ped parts of the plant and leaving it to stand for 24 hours. The macerate is filtered
and liquid is used.

– Fermented extract is formed when cold water is poured over fresh (best) or dry
plant parts and left outside until fermentation begins. The mass is stirred occasio-
nally for 7-12 days. The fermentation is completed when the plant parts fall to the
bottom of the vessel and the liquid clears. The extract must be diluted with water
before treating the plants (usually it is a ratio of one part of the extract and 10 (20,
50) parts of water).
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In production practice, mainly preparations made from one plant species are used
– monocomponent preparations (Table 1).

Table 1. Different types of herbal preparations for plant protection and nutrition,
soil improvement and for use as so-called "compost teas" in the composting process

Common Type of 
name

Plant species Part used
preparation

Purpose*

chamomile Chamomilla flower Tea PPP, PPNSI, 
recutita L. CT

stinging nettle Urtica aboveground Macerate, PPP, PPNSI,
dioica L. part; leaves fermented CT

extract
comfrey Symphytum leaves Fermented PPNSI, CT

officinale extract
Wallwort

dandelion Taraxacum aboveground Tea, macerate, PPP, PPNSI, 
officinalis part; root fermented CT
Weber extract

garlic Allium aboveground Tea, fermented PPP, CT
sativum L. part extract

horsetail Equisetum aboveground Tea, broth, PPP, CT
arvense L. part fermented 

extract
tansy Tanacetum flower Tea PPP

vulgare L.
yarrow Achillea aboveground Broth, PPP, PPNSI,

millefolium L. part macerate CT
pot marigold Calendula flower Macerate PPP, CT

officinalis L.
valerian Valeriana flower, Macerate PPNSI, CT

officinalis L. aboveground 
part

marigolds Tagetes sp. flower Tea, macerat PPP
burdock Arctium leaves Macerate PPP, CT

lappa L.

* Note: PPP – preparation for plant protection, PPNSI – preparation for plant nutrition and
soil improvement and CT – "compost tea". 

There are examples in practice where preparations are made using parts of multiple
species – multicomponent preparations. Most often, nettles and garlic, nettles and
common comfrey, nettles and field horsetail, etc., are mixed. In practice, preparations
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are usually made depending on the purpose (presence of certain diseases and pests,
the need for a certain mineral nutrition for certain plants or in the process of com-
posting). An example of one of the recipes for making herbal preparations that is (can
be) used in urban agriculture:

Fermented nettle and common comfrey extract. Chop 1 kg of above-ground mass
of nettle and comfrey and immerse them in 10 litres of water (rainwater or stagnant
water from the water supply) in PE barrel of 20 to 50 litres volume. When it stops
foaming, i.e. in a few days, the preparation is filtered and diluted in a ratio of 1:10 with
rainwater or stagnant tap water. During the application, the soil around the plants is
watered, once a week, i.e. four times a month. It is used for plant protection and
nutrition. In protection against plant lice, and in the nutrition as a preparation rich in
nitrogen and potassium (Oljača et al., 2019). 

In the previous research work, using different types of preparations based on
medicinal plants, significant results have been achieved, both in terms of reducing the
presence of economically important diseases and pests, and in terms of mineral
nutrition of treated crops, which significantly increased productivity and quality of
cultivated plants (Filipović et al., 2014, Filipović et al., 2016, Stoyanova, 2020). In
the wheat crop, the highest mortality of aphids was obtained after the application of
tobacco extracts (57.9%) and garlic (57.91%) (Iqbal et al, 2011). Preparations based on
garlic and burdock, in a group of 24 botanical extracts, have shown satisfactory antifun-
gal properties on the incidence of the fungus Fusarium oxysporum f.sp. lycopersics
(Rongai et al., 2015). The content of plant-available forms of nutrients in the liquid
preparation of nettle is 0.015% K2O, 0.0019% P2O5 and total N 0.005%, while the
content of these nutrients in the liquid preparation is similar (0.013% K2O, 0.0024%
P2O5 and total N 0.002%) (Garmendia et al., 2018). A significant number of scientific
papers have been published with application in plant protection with the so-called
botanical pesticides, whose experiences and results can be greatly used in the further
development of the application of herbal preparations.

CONCLUSION

The application of preparations based on medicinal plants, in urban agriculture,
satisfies the principles by which it is defined. By applying various methods such as
flower belts, insulation belts, composting, mulching, by introducing a large number of
different plant species in the production conditions of urban agriculture, and by
applying such preparations, sustainable food is obtained and the environment in which
it is performed is preserved. As urban agriculture is constantly growing, it is necessary
to conduct research, i.e. develop but also promote methods such as the use of herbal
preparations.

Acknowledgement. This work was supported by the Ministry of Education, Scien-
ce and Technological Development of the Republic of Serbia, agreement number 451-
03-9/2021-14/200003, 200011, 200032 and project "EcoStack: Stacking of ecosystem
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349



REFERENCES

1. Açıksöz, S., Dal, I., Özlem Özbek, M.: Smart urban agriculture. In book: Developments in
Engineering and Architecture. Chapter: 9. Publisher: Sofia, St. 

2. Colasanti, K. J., Hamm, M. W., Litjens, C. M.: The city as an "agricultural powerhouse"?
perspectives on expanding urban agriculture from Detroit, Michigan. Urban Geography,
33(3), 348-369, 2012.

3. Dainese, M., Martin, E. A., Aizen, M. A., Albrecht, M., Bartomeus, I., Bommarco, R., ...
Steffan-Dewenter, I.: A global synthesis reveals biodiversity-mediated benefits for crop
production. Science advances, 5(10), eaax0121, 2019.

4. Filipović, V., Radivojević, S., Ugrenović, V., Jaćimović, G., Lazić, B., Subić, J.: The Eco –
corridor in Organic Agricultural Production. 22nd International symposium "Safe food
production". Trebinje, Bosnia and Herzegovina, 19. – 25. June, 2011, Proceedings, 259 –
261, 2011.

5. Filipović, V., Ugrenović, V.: The composting of plant residues originating from the produc-
tion of medicinal plants. International Scientific Meeting "Sustainable agriculture and rural
development in terms of the Republic of Serbia strategic goals realization within the Danube
region – Achieving regional competitiveness. The Institute of Agricultural Economics Bel-
grade. Topola, Serbia, December 5-7th 2013. Economics of agriculture, Thematic procee-
dings, 1283 – 1301, 2013.

6. Filipović, V., Popović, V., Aćimović, M., Marković, T., Protić, R., Ugrenović, V., Sikora, V.:
Stimulatori klijavosti semena vranilovke (Origanum vulgare L.) i belog origana (Origanum
heracleoticum L.). Institut za proučavanje lekovitog bilja "Dr Josif Pančić", Beograd,
Lekovite sirovine, Beograd, (34), 81 – 91, 2014.

7. Filipović, V., Bozić, D., Aćimović, M., Matković, A., Marković, T., Ugrenović, V., Popović,
V.: The use of herbal preparations and foliar nutrition in production of white mustard. 5th
International Symposium on Agricultural Sciences AgroReS 2016, Faculty of Agriculture,
Banja Luka, Trebinje, Republic of Srpska, 29 February – 3 March 2016, Book of Abstracts,
146, 2016.

8. Filipović, V., Ugrenović, V., Popović, V., Popović, S., Mrđan, S., Dragumilo, A., Ugrinović,
M.: Use and Economic Profit of Medicinal Plants in Plant Production. In: Monograph. An
Introduction to Medicinal Herbs. Editor. Mila Emerald. Publishers: Nova Science Publishers
Inc, NY, USA. (Accepted), 2021.

9. Frazier, C.: "Grow what you eat, eat what you grow": urban agriculture as middle class
intervention in India. Journal of Political Ecology, 25(1), 221-238, 2018.

10. Garmendia, A., Raigón, M. D., Marques, O., Ferriol, M., Royo, J., Merle, H.: Effects of
nettle slurry (Urtica dioica L.) used as foliar fertilizer on potato (Solanum tuberosum L.)
yield and plant growth. PeerJ, 6, e4729, 2018.

11. Iqbal, M. F., Kahloon, M. H., Nawaz, M. R., Javaid, M. I.: Effectiveness of some botanical
extracts on wheat aphids. The Journal of Animal & Plant Sciences, 21(1), 114-115. 2011.

12. Mogk, J. E., Wiatkowski, S., Weindorf, M. J.: Promoting Urban Agriculture as an Alternative
Land Use for Vacant Properties in the City of Detroit: Benefits, Problems, and Proposals for
a Regulatory Framework for Successful Land Use Integration. Wayne Law Review 56,
1521–1580, 2010.

13. Mougeot, L. J. A.: Urban Agriculture: Definition, Presence, Potentials and Risks, and Policy
Challenges. Cities Feeding People Series Report, 31. Ottawa: International Development
Centre, 2000.

14. Oljača, S., Ugrenović, V., Filipović, V.: Handbook for garden maintenance. National Asso-
ciation for Organic Production Development "Serbia Organica", Belgrade and Novak Djo-
kovic Foundation, Belgrade, 2019.

350



15. Popović, S., Grublješić, Ž., Popović, V., Filipović, V.: Ecological and Economic Importance
of Mulching Within the Urban Areas of Large Cities of the Republic of Serbia. Publisher:
Biomedical Research Network+, LLC, New York, USA, Biomed J Sci & Tech Res., 1(6),
1-4, 2017.

16. Rongai, D., Pulcini, P., Pesce, B., Milano, F.: Antifungal activity of some botanical extracts
on Fusarium oxysporum. Open Life Sciences, 10(1), 409-416, 2015.

17. Simić, I.: Organic production in Serbia At a Glance. The National association for develop-
ment of organic production "Serbia Organica", Belgrade, 2020.

18. Stoyanova, Z.: Ecological Aspects of Urban Agriculture in the Context of Sustainability.
Economic Alternatives, (3), 480-491, 2020.

19. Ugrеnоvić, V., Filipоvić, V., Glаmоčliја, Đ., Subić, Ј., Kоstić, М., Јеvđоvić, R.: Pоgоdnоst
kоrišćеnjа mоrаčа zа izоlаciјu u оrgаnskој prоizvоdnji. Rаtаrstvо i pоvrtаrstvо, 49(1), 126-
131, 2012.

Владимир Филиповић1, Вера Поповић2, Владан Угреновић3, 
Слободан Поповић4, Милан Плећаш5, Јована Раичевић5, Драган Терзић6

1 Институт за проучавање лековитог биља "Др Јосиф Панчић", Београд, Србија 
2 Институт за ратарство и повртарство, Нови Сад, Србија

3 Институт за земљиште, Београд, Србија
4 Факултет за економију и инжењерски менаџмент, Нови Сад, Србија

5 Биолошки факултет, Универзитета у Београду, Београд, Србија
6 Пољопривредни факултет, Универзитета у Нишу, Крушевац, Србија

E-mail: vfilipovic@mocbilja.rs
Оригинални научни рад

ПРИПРАВЦИ НА БАЗИ ЛЕКОВИТОГ БИЉА КОЈИ СЕ МОГУ
КОРИСТИТИ У УРБАНОЈ ПОЉОПРИВРЕДИ

Апстракт

У раду се приказују могућности употребе различитих врста приправака припрем-
љених од појединих врста лековитог биља, а који се могу примењивати у исхрани и
заштити биља, као и у процесу компостирања за потребе гајења биља у урбаној пољо-
привреди. Тренд значаја урбане пољопривреде како у погледу безбедности хране, тако и
у иновативним праксама је све више присутан како у високоразвијеним, тако и државама
у развоју. Ова врста пољопривреде може играти важну улогу у правди и правичности у
погледу хране, али и унапређењу квалитета ваздуха, биодиверзитета и еко-системских
услуга. С тим у вези, применом приправака на бази лековитог биља уводе се иновативне
методе урбане пољопривреде које се могу сматрати алатом за осигуравање будуће сигур-
ности хране.

Кључне речи: приправци на бази лековитог биља за биљну производњу, средства
за исхрану и заштитут биља, компост, урбана пољопривреда
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