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Abstract: The term biodiversity includes the overall diversity of living organisms 

within the biosphere. In order for natural processes in ecosystems to take place, 

it is necessary to preserve all components of biodiversity. The cycles of the 

circulation of matter and the flow of energy are the basis for the maintenance of 

life on the planet, and take place in ecosystems thanks to the activity of plants, 

animals and microorganisms. In addition to enabling the maintenance of all life 

on the planet, biological resources, that is, living organisms, have an exceptional 

practical value for humans. Therefore, the protection and conservation of 

biological resources should be included in the implementation of activities 

related to environmental protection. In this paper, the importance of preserving 

the diversity of biological resources, as a group of the most important natural 

resources on the planet, is considered. 

 

Keywords: biodiversity, biological resources, plants, animals, microorganisms. 
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1. INTRODUCTION 

 

The term biodiversity encompasses the overall diversity of living organisms 

within the biosphere. Given that each biological species has a unique role in the 

life cycle on the planet, it is necessary to preserve biodiversity, ie ecosystem, 

genetic and species diversity as the main components (Stevanović and Vasić, 

1995; Popović, 2015; Šarčević-Todosijević et al., 2018a; Šarčević-Todosijević 

and Popović, 2019).  

Without biodiversity there are no biogeochemical cycles and oxygen production, 

no ecosystem functioning, no photosynthesis, no decomposition of organic 

matter. Preserved biodiversity contributes to climate regulation, reduces the effect 

of greenhouse gases, maintains air and water quality (Popović, 2015; Šarčević-

Todosijević et al., 2018a). In order for natural processes in ecosystems to take 

place, it is necessary to preserve the integrity of all components of the living 

community, that is, phyto, zoo- and microbiocenosis. 

Plants, as the primary producers of organic matter, form the basis of the food 

chains of all ecosystems on the planet, but then animal organisms are also 

included in the food chain, so the importance of zoocenoses in the functioning of 

ecosystems is indisputable. Further stages of the cycle of matter circulation and 

energy flow take place in ecosystems thanks to soil microorganisms, which play 

a primary role in these processes. Through the enzymes they release into the 

environment, they are involved in almost all biochemical reactions of the soil 

related to cycles of C, N, P, S and microelements, in which the formation and 

degradation of soil organic matter occurs, and nutrients become available to 

plants again. Decomposition of organic compounds of carbon and nitrogen, 

dissolution of phosphates, oxidation of H2S, nitrification, denitrification and 

nitrogen fixation, transformation of microelements and heavy metals, are just 

some of the processes that continuously occur in the soil by metabolic activity of 

microorganisms and enzymes that release (Jemcev and Đukić, 2000; Stevanović 

and Janković, 2001; Đukić and Đorđević, 2004; Šarčević, 2011; Šarčević-

Todosijević et al., 2020). Therefore, microorganisms and other heterotrophic 

organisms, through their metabolic activity, enable the decomposition of organic 

compounds of carbon and nitrogen and make them re-available to plants for 

organic synthesis, which closes the life cycle on the planet. In addition to enabling 

the maintenance of life on the planet, biological resources, that is, living 

organisms, have exceptional practical value for humans. In food production at the 

planetary level, the primary role belongs to plant production, and flowering plants 

(Magnoliophyta) are of the greatest importance. Flowering plants 

(Magnoliophyta) include species that are intensively used in pharmacy, medicine 
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and other areas of human activity (Jančić, 2004; Šarčević-Todosijević et al., 

2018a). Providing food for over seven billion people on the planet can only be 

achieved through agricultural production based on scientific principles. The 

beginning of the development of agriculture as a human activity, within which 

living organisms are used to obtain appropriate products, can be considered the 

beginning of biotechnology. Principles of biotechnology, such as breeding of 

plants and domestic animals, application of microorganisms and other organisms 

in the production of food and biologically active substances, genetic engineering, 

today have enabled the remarkable development of various fields of agriculture, 

forestry, molecular biology, pharmacy and medicine (Arnold, 2005; Popović, 

2010; Popović, 2015; Thieman and Palladino, 2008). Modern development of 

biotechnology has also opened the possibility of applying biological systems, ie 

living organisms, in monitoring and bioindication, pollution prevention and 

bioremediation of polluted ecosystems and the environment (Đukić et al., 2013).    

Therefore, it is indisputable that the protection and conservation of biological 

resources should be included in the implementation of activities related to 

environmental protection. In this paper, the importance of preserving the diversity 

of biological resources, as a group of the most important natural resources on the 

planet, is considered. 

 

2. SIGNIFICANCE, APPLICATION AND PROTECTION OF 

BIOLOGICAL RESOURCES 

 

Plant genetic resources, as biological resources, represent the entire plant material 

in the world and are of exceptional value to humans (Popović, 2015). Man first 

used plants that originated from wild flora, and then about 10,000 years ago he 

began to grow plants. During the history of agriculture, people have cultivated 

about 7,000 to 10,000 different plant species, and cultivated plants make up only 

3-4% of the described plant species (Prodanović et al., 2015). Today, there are 

about 1300 registered institutions in the world that collect genetic resources, 

while the state of agrobiodiversity is indicated by the number of newly created 

varieties and local populations. On the national variety list, there are about 5000 

varieties and about 200 plant species, which are grouped into the following 

groups: small grains and corn, industrial plants, fodder plants, vegetables and 

fruits and vines, aromatic and medicinal plants (Popović, 2015; Šarčević-

Todosijević et al., 2018a). Živanović and Popović (2016) point out the data of the 

Statistical Office of the Republic of Serbia (2014) that in 2013, field and vegetable 

production in the Republic of Serbia took place on an area of 3.3 million hectares. 

The areas under wheat covered 563 000 hectares, and about 2.69 million tons 
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were produced. Corn, as the most important agricultural product, is sown on an 

area of about 1.19 million hectares, with an average production of about 5.8 

million tons, while industrial plants were grown on an area of about 350 thousand 

hectares. Površine pod žitima zauzimale su 1,9 miliona hektara. The Republic of 

Serbia is among the largest producers of oilseeds in Europe, with the production 

of sunflowers, soybeans and oilseed rape dominating. Successful plant production 

of soybeans is achieved by choosing high-yielding varieties and appropriate 

production technology. In the Institute of Field and Vegetable Crops in Novi Sad, 

a total of 1500 varieties were created and registered, and over 150 NS varieties of 

soybeans. More than half of the varieties are recognized abroad, and a significant 

number are on the EU list. Soybean produced in the Republic of Serbia are not 

genetically modified, which ensures the security of exports to the world market 

(Živanović and Popović, 2016).     

Biological diversity can best be recognized by studying the division 

Magnoliophyta (flowering plants), one of the most numerous groups within the 

plant kingdom. Flowering plants include the species on which the diet of all 

mankind is based, and they represent a significant resource of compounds with 

healing properties, which is why they are intensively used in pharmacy and 

medicine (Šarčević-Todosijević et al., 2018a). Numerous scientific studies 

indicate that the area of the Balkan (Sabovljević, 2003; Radojković et al., 2017; 

Huseinović et al., 2017; Šarčević-Todosijević et al., 2019; Popović et al., 2019) 

is extremely rich in medicinal herbs. Šarčević-Todosijević et al. (2018a), at the 

locality Košutnjak, collected and determined 32 plant species within 24 families 

of flowering plants: Rosaceae, Brassicaceae, Tiliaceae, Primulaceae, Salicaceae, 

Aristolochiacae, Violaceae, Liliaceae, Poaceae, Asteraceae, Geraniaceae, 

Apiaceae, Araliaceae, Hippocastanaceae, Cornaceae, Fabaceae, Fagaceae, 

Corylaceae, Betulaceae, Papaveraceae, Ranunculaceae, Sambucaceae, 

Plantaginaceae, Urticaceae. Determined plant species belonged to the 

mesophytes, the largest ecological group of terrestrial plants, which grow in 

temperate climates. Based on the conducted research, Šarčević-Todosijević et al. 

(2018a) conclude that a significant number of plant species with medicinal 

properties are present at the Košutnjak locality. The range of therapeutic effects 

of collected plant species is very wide, including antibacterial, antiviral, anti-

inflammatory, antioxidant, anticancer, cytotoxic, antispasmodic, diuretic, 

sedative and many other effects, based on which the collected plant species are 

used in traditional and official phytotherapy (Šarčević-Todosijević et al., 2018a). 

to jest They possess exceptional value as plant genetic resources. Numerous plant 

species are of great importance in medicine. Urtica dioica is a plant whose 

effectiveness in the treatment of diabetes mellitus has been confirmed by 

numerous scientific studies (Figure 1). 
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Figure 1. Urtica dioica  

(source: 

https://www.sorianatural.com/ 

plants/green-nettle-or-stinging-

nettle- 

i-urtica-dioica-i-l) 

 

Figure 2. Fagopyrum esculentum 

From the same aspect, it is important to note that the Balkan is a natural habitat 

of plant species, which are traditionally used in the treatment of diabetes mellitus, 

and whose effectiveness has been confirmed by numerous scientific studies: 

Fagopyrum esculentum, Linum usitatissimum, Vaccinium myrtillus, Urtica 

dioica, Taraxacum оfficinale, Allium ampeloprasum etc. (Matvejev, 1973; Dročić 

et al., 2020). 

Šarčević-Todosijević and Popović (2019) point out that biological diversity can 

be best known by studying Insect, one of the oldest classes of the animal kingdom, 

which belongs to the phylum Arthropoda and includes nearly a million species, 

which have diverse morphology and way of life. Insects are the most numerous 

and successful group of Arthropoda on land, and since they process huge amounts 

of plant matter into their own proteins, which are then used through food chains 

by a number of consumers, they play a significant role in the biosphere. 

Ephemeroptera represents an ancient order of the class Insecta. The scientific 

name of Ephemeroptera is due to the short (ephemeral) life of the adults. After 

swarming and laying eggs, adult individuals fall to the water surface, where they 

https://www.sorianatural.com/
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float like flowers (Janković et al., 1973; Krunić, 1994; Brittain and Sartori, 2003). 

They are extremely sensitive to changes in the quality of the environment, which 

occur due to pollution, so they have a significant role in bioindication. According 

to the key for determining saprobic zones by the percentage share of the most 

important groups of macrozoobenthos, waters in which the share of 

Ephemeroptera is higher than the share of larvae of other groups of insects, belong 

to the oligosaprobic zone, with predominant oxidative processes. The decrease in 

the number of Ephemeroptera, indicates the transition to the mesosaprobic zone, 

which is dominated by reduction processes, extremely unfavorable for a given 

ecosystem and all its cenobionts (Natchev, 1985; Cvijan, 2000).  

 

Table 1. Overview and number of Ephemeroptera and other taxonomic groups 

in the studied localities of the river Ukrina in the municipality of Derventa 

(Republika Srpska, BiH) (Šarčević-Todosijević and Popović, 2019)  

 

 

Taxonomic groups 

Localities 

L1 L2 L3 L4 Average 

number 

(ind./m2) 

Mollusca 7 1 14 2 6 

Ephemeroptera 578 1109 3254 821 1440 

a) Subordo 

Schistonota 

     

Familia Baetidae      

Baetis sp. +  + +  

Familia 

Ephemeridae 

     

Ephemera sp. + + + +  

Familia 

Heptageniidae 

     

Ecdyonurus sp. + +  +  

Epeorus assimilis 

Eaton 

+ + +   
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Rhithrogena 

semicolorata Curt. 

     

Heptagenia sp. + + +   

Familia 

Leptophlebiidae 

     

Paraleptophlebia sp. + + + +  

Familia 

Oligoneuriidae 

     

Oligoneuriella 

rhenana Imhoff. 

+ + + +  

b) Subordo Pannota  

Familia 

Ephemerellidae 

 

Ephemerella ignita 

Poda 

+ +  +  

Familia Caenidae      

Caenis macrura 

Stephens 

+ + +   

Caenis luctuosa 

Burmeister 

+ +  +  

Plecoptera 34 82 / 27 47 

Coleoptera 199 205 31 / 145 

Diptera 111 83 79 9 70 

Trichoptera 223 402 301 127 263 

 

Šarčević-Todosijević and Popović (2019) studied the diversity and possibilities 

of protection of the Ephemeroptera of the river Ukrina, in the part of the flow that 

passes through the territory of the municipality of Derventa (Republika Srpska, 

Bosnia and Herzegovina). They determined a significant taxonomic diversity of 

the order Ephemeroptera, as well as the number of individuals/m2. In the 

examined localities, Ephemeroptera dominate with an average number of 1440 

individuals/m2. In addition to Ephemeroptera, in a significantly smaller 

percentage, Mollusca, Plecoptera, Coleoptera, Diptera and Trichoptera are 

present. Mollusca with 6 individuals/m2 has the lowest average number at the 
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examined localities, followed by Plecoptera with 47 individuals/m2, Diptera with 

70 individuals/m2, Coleoptera with 145 individuals/m2 and Trichoptera with 263 

individuals/m2 (Table 1). In the territory of the municipality of Derventa, 

Ephemeroptera significantly contribute to the biological diversity of the 

ecosystem of the river Ukrina. In food chains, in river ecosystems, larvae are of 

great importance because they represent food for cenobionts (especially fish). The 

Ukrina River is characterized by an rich ichthyofauna (Table 2). Fish species from 

the family Cyprinidae are the most numerous in the river. Most species feed on 

bottom organisms, most often eggs and larvae of aquatic insects, including 

representatives of the order Ephemeroptera.  

 

Table 2. Overview of fish species in the river Ukrina (Šarčević-Todosijević and 

Popović, 2019)  

 

Redni broj Vrste 

1. Acipenser ruthenus  

2. Ctenopharyngodon idella  

3. Acerina cernua  

4. Acerina schraetser  

5. Rutilus rutilus  

6. Noemacheilus barbatulus  

7. Chalcalburnus chalcoides  

8. Misgurnus fossilis  

9. Leuciscus cephalus  

10. Abramis brama  

11. Tinca tinca  

12. Cottus gobio  

13. Barbus meridionalis  

 

In addition to all the above roles, which they have  in the ecosystem, the 

appearance of Ephemeroptera in the summer period of the year is a true natural 

rarity. However, in order to protect this group of insects, it is necessary to take 

into account measures to prevent pollution and habitat destruction (Šarčević-

Todosijević and Popović, 2019; Šarčević-Todosijević et al., 2021).                   
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Similarly, Šarčević-Todosijević et al. (2017; 2018b) examined the aquatic river 

invertebrate community, which is necessary for biological and ecological 

assessment of river water quality. At five localities of the Banjska river (in the 

area of Vranjska Banja), macrozoobenthos samples were taken seasonally for 

biological and ecological analysis. The aim of the study was to assess the 

saprobity index, biological indicator of water status and intensity of organic 

matter decomposition, ie the level of organic load of the river, based on the 

community of aquatic invertebrates as bioindicator organisms. The value of the 

saprobic index in all localities and in all seasons was within the limits of β-

mesosaprobic waters or waters (II) class, which corresponds to moderate organic 

load. The inflow of wastewater significantly affects the composition of the 

macroinvertebrate community, based on which it is concluded that it is necessary 

to reduce the load of the river with organic matter and nutrients (Šarčević-

Todosijević et al., 2017; 2018b).   

In addition to plants and animals, there is no doubt that, given the role they play 

in ecosystems, microorganisms are their most important component and 

biological resource that needs to be protected. Different groups of 

microorganisms live in the soil, whose abundance, microbiological biomass and 

enzymatic activity are the most important indicators of soil fertility (Jarak et al., 

2005; Đukić et al., 2007). Microorganisms involved in the cycle of matter in the 

soil, mainly include aerobic, anaerobic and facultatively anaerobic bacteria and 

fungi (Simić, 1989; Đukić and Đorđević, 2004; Đukić et al., 2007).  

Determining the number of actinomycetes can serve as an indicator of soil 

fertility. Phylogenetically, actinomycetes belong to the group of Gram-positive 

bacteria. Most organisms in this group have common properties; they are rod-

shaped, aerobic organotrophs and mostly immobile in the vegetative phase 

(Madigan et al., 1997). These are soil microorganisms, adapted to grow in 

relatively dry conditions, with pronounced hydrolysis activity against various 

polymers, and especially chitinolytic activity on fungal substrate (Đukić and 

Đorđević, 2004).  

In addition to the important role they play in the biogeochemical cycles in the 

biosphere (Odum, 1972), actinomycetes are the object of intensive research in 

biotechnology due to the ability to synthesize antibiotics. This ability undoubtedly 

provides this group of organisms greater competitiveness in nature (Đukić and 

Đorđević, 2004). Šarčević-Todosijević et al. (2020) studied the influence of 

ecological factors and nitrogen fertilizers on the number of actinomycetes of 

chernozem soil, in the climatic conditions of eastern Srem, in different 

physiological phases of maize development. It was determined that the 

phenophase of the plant significantly influenced the number of actinomycetes 

during the research period. The number of actinomycetes was more pronounced 
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in the phenophase of plant maturation compared to the phenophase of flowering. 

Although actinomycetes belong to the group of drought-resistant 

microorganisms, higher precipitation and the availability of water in the soil in 

the phenophase of plant maturation have conditioned the proliferation of 

actinomycetes. The number of actinomycetes ranged from 4.0-21.0 x 104g-1. The 

number of actinomycetes was significantly influenced by the applied fertilizers 

and mainly increased the number of this group of microorganisms. A similar trend 

was observed in the phenophase of flowering and in the phenophase of plant 

maturation. In the phenophase of maize flowering, the highest number of 

actinomycetes was observed in the variant in which was applied N120 kg ha-1, both 

on "ugar" (14.6 x 104g-1) and under plant crops (13.5 x 104g-1). The amount of 

nitrogen of N180 kg ha-1 significantly reduced the number of this group of 

microorganisms (Šarčević-Todosijević et al., 2020). This research also showed 

that soils under cultivated plants are very rich in microorganisms, that 

microorganisms play a key role in improving soil fertility, increasing crop yields, 

and that they are very sensitive to environmental factors, especially 

anthropogenic, in ecosystems. 

Mineral fertilizers increase the biological productivity of agroecosystems and the 

yield of cultivated plants, but their increased use causes environmental pollution, 

eutrophication and groundwater pollution, accumulation of nitrates and heavy 

metals in soil and plants and the formation of carcinogenic nitrosamines. 

Therefore, the rational use of mineral fertilizers is a priority in agricultural 

production, with the aim of preventing environmental pollution (Jemcev and 

Đukić, 2000; Živanović et al., 2018; Kolarić et al., 2021). 

There are a large number of microbial biopreparations, that is, microbiological 

fertilizers. Microbiological fertilizers contain live microorganisms, which, when 

introduced into the rhizosphere, increase the availability of nutrients and promote 

plant growth. These preparations do not contain chemical additives, but live 

microorganisms, which have a positive effect on both the soil and the plant; 

increase the availability of nutrients and promote plant growth, synthesize and 

decompose humus, ensure the circulation of nutrients, produce a variety of 

biologically active substances, which positively affect the yield of cultivated 

plants and control the number of phytopathogenic organisms. The 

microorganisms in the composition of these preparations are isolated from the 

ecosystem. They include different ecophysiological groups of microorganisms 

(Jemcev i Đukić, 2000; Mirecki et al., 2011). Heterotrophic bacteria break down 

organic compounds of nitrogen and phosphorus and translate them into a form 

accessible to plants. Azotobacter sp. belongs to the group of nitrogen-fixing 

bacteria. It is a group of microorganisms that absorb elemental nitrogen and 

reduce it to ammonia, while bacteria of the genera Rhizobium and 
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Bradyrhizobium are used to stimulate the formation of nodules and increase 

symbiotic nitrogen fixation in legumes. All these groups of bacteria in the 

composition of microbiological biopreparations, intensify the processes of matter 

circulation in agroecosystems, increase the biological productivity of 

agroecosystems and the yield of cultivated plants, and have no negative effects 

on the environment (Đukić et al., 2007).   

There is no doubt that the increased and uncontrolled use of pesticides, causes 

environmental pollution, their accumulation in food chains, and the manifestation 

of toxic, mutagenic and carcinogenic effects on members of bicenosis. 

Biopesticides are biological preparations for protection of plants from pests, plant 

pathogens and weeds, do not have a negative impact on the environment and are 

intensively used in organic production (Đukić et al., 2007). Modern plant 

protection technologies include the creation of unfavorable conditions for the 

development of plant diseases through the application of agrotechnical measures, 

the use of antagonistic organisms and their biological products, superparasites or 

predators, the introduction of competitive species individually or together, the use 

of less harmful chemical pesticides (Grgić, 2009). The use of biopreparations 

encourages mechanisms of environmentally safe protection of plants from pests. 

Unlike chemical pesticides, which are the group of the most important causes of 

environmental pollution, biopesticides act only on target organisms, phytophages, 

phytopathogens and weeds and, through natural processes of regulation, suppress 

their abundance (Đukić et al., 2007).  

 

3. CONCLUSION 

 

Cycles of matter and energy flow are the basis for maintaining life on the planet, 

and take place in ecosystems thanks to the activity of plants, as primary producers 

of organic matter, but also the activity of heterotrophic organisms, which 

decompose organic compounds and make them available to plants for organic 

synthesis. In addition to enabling the maintenance of all life on the planet through 

their activities, biological resources, that is, living organisms, have an exceptional 

practical value for humans. Plant species enable the nutrition of all mankind, but 

they are also intensively used in medicine, pharmacy and other areas of human 

activity. The principles of modern biotechnology have ensured the intensive 

development of agriculture, forestry, molecular biology, medicine and pharmacy, 

as well as the application of living organisms in the production of food, 

biologically active substances and environmental protection. Based on that, the 

leading goals in environmental protection should include the conservation of 
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natural resources, among which the most important place belongs to the plants, 

animals and microorganisms. 
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