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Objectives of the discipline:   
The aim of the course is to build a solid theoretical foundation in ecology and environmental protection, to 

develop the ability to apply this knowledge in agricultural and biotechnological contexts, and to 

acquire the autonomy to observe, analyze, interpret, and propose sustainable solutions to 

environmental problems in natural and human-influenced ecosystems. 

The aim of the practical works is on familiarizing students with the specific techniques used in ecological 

studies and on developing their ability to apply theoretical knowledge in practice. 

 

Contents (syllabus) 

Course (chapters/subchapters) 
1. Ecology as a Biological Science 

1.1. Definition, object of study, history. 

1.2. The relevance of ecology for agricultural biotechnologies. 

1.3. Research methods in ecology. 

II. Organisms and Their Environment 

2.1. The ecological niche and the application of the concept in biotechnological agriculture. 

2.2. Environmental factors (abiotic and biotic) and their influence on plants and microorganisms used in 

biotechnologies. 

2.3. Abiotic stresses (drought, salinity) and biotechnological solutions for increasing plant tolerance. 

2.4. The ecological role of the soil microbiome. 

III. The Ecosystem 

3.1. General systems theory. 

3.2. Characteristics of biological systems. 

3.3. The ecosystem concept, structure, and functions of ecosystems. 

3.4. Biotope and biocenosis. 

3.5. Ecosystem dynamics and ecological stability. 

3.6. Types of natural ecosystems and their role in biodiversity conservation. 

3.7. The impact of biotechnological technologies on ecosystems. 

IV. The Agricultural Ecosystem 

4.1. Definition and characteristics of the agricultural ecosystem. 

4.2. The agricultural biotope. 

4.3. The agricultural biocenosis. 

4.4. Productivity of the agricultural ecosystem and the role of bio-inputs (biofertilizers, biopesticides, 

biostimulants). 

V. Elements of Urban Ecology 

5.1. The urban ecosystem: characteristics and specific issues. 

5.2. Urban agriculture: vertical gardens, green roofs, use of beneficial microorganisms. 

5.3. Urban phytoremediation and biotechnological solutions for reducing pollution. 

VI. Human Impact on Ecosystems 

6.1. Effects of intensive agriculture on phytocenosis and zoocenosis. 

6.2. Soil degradation and loss of fertility – biotechnological solutions (microbial consortia, composting, 

bioremediation). 

6.3. Environmental pollution: sources, types, pollutants. 

6.4. Ecological and biotechnological strategies for preventing and combating pollution. 



VII. Management of Natural Resources. Sustainable Development 

7.1. Ecological principles for the sustainable use of natural resources. 

7.2. Circular agriculture and the bioeconomy. 

7.3. Conservation of plant and microbial genetic resources (cryopreservation, gene banks, in vitro 

conservation). 

VIII. Environmental Protection 

8.1. The importance of environmental protection in the context of agricultural biotechnologies. 

8.2. Forms of environmental protection at a global level. 

8.3. Environmental protection in the EU – the Natura 2000 network. 

8.4. Romanian legislation and practices regarding environmental protection. 

8.5. The role of biotechnologies in reducing pollution and maintaining ecological balance. 

 

Practical activity 
1. Organization of laboratory activities: presentation of objectives, competencies, and working rules. The 

importance of ecology in agricultural biotechnologies.  

2. Structural and functional analysis of an ecosystem: identification of the biotope and biocenosis; 

measurement of abiotic factors (temperature, humidity, light, pH). Introduction to the concept of 

ecosystem services.  

3. The role of ecological factors in the distribution of vegetation worldwide: observations in the Botanical 

Garden; adaptations to different pedoclimatic conditions and their relevance for agriculture and 

biotechnologies.  

4. The agricultural ecosystem: visit to SDE “V. Adamachi”. Identification of the components of the 

agricultural ecosystem; discussions on the impact of agricultural practices on the environment.  

5. The urban ecosystem: comparison of areas with and without vegetation in terms of noise and particulate 

pollution; introduction to the urban heat island effect and urban agriculture.  

6. Aspects regarding water and soil quality under anthropogenic impact: determination of ecological 

indicators of water and soil (pH, conductivity, nitrites/nitrates, etc.); interpretation in the context of 

environmental protection.  

7. Colloquium: presentation by students of individual and group projects related to environmental issues 
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Evaluation 

Evaluation form Evaluation Methods 
Percentage of the final 

grade 

Final exam Written / oral examination 60% 

Evaluation of the activity 

during the semester 

Written and oral assessments during the 

semester 
40% 
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