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INTRODUCTION

The training course «Agriculture Microbiology» is designed for students of
the specialty 201 — «Agronomy», and can also be useful for training other
interested persons according to the specialty.

The student’s goal is to acquire competencies, knowledge, abilities and
skills for the implementation of professional activities in the specialty in crop
planning and crop care, improving soil conditions and increasing/restoring soil
fertility, conducting an ecologically safe economy, implementing
biotechnological technologies, etc. Discipline «Agricultural microbiology»
studies the morphology, physiology and biochemistry of microorganisms as
well as their modern taxonomy, ecological features, the participation of
microorganisms in the circulation of substances in nature.

The academic course objectives is to form students' basic knowledge
about the morpho-physiological features of microorganisms and their functions
in the biocenosis, for example: the role of microorganisms in increasing soil
fertility both in transformations of N, P and K and the cycle of other chemical
elements, their positive and negative impact on people, the environment and
the agroecosystem.

The structure of the Manual is as follows:

1.Title and number of practical work.

2.Topic, purpose.

3.A brief description of the equipment and materials needed to carry out the
work.

4.Tasks (includes an algorithm of actions for conducting research,
performing written tasks, drawing what was seen during a macro-/microscopic
examination, performing a calculation, etc.), including recommendations for
writing conclusions.



ACADEMIC COURSE PROGRAM
Content module 1. Basics of general microbiology

Topic 1. Introduction to discipline. History of the development of
science.

Topic 2. The structure of prokaryotic and eukaryotic cells. Movements
of microorganisms.

Topic 3. General characteristics of metabolism. Feeding
microorganisms.

Topic 4. Breathing microorganisms.

Topic 5. Fermentation (types of fermentation).

Topic 6. Basics of genetics of microorganisms.

Topic 7- 8. Basics of systematics of microorganisms according to
Bergey.

Topic 9-10. Microorganisms in production.

Content module 2. The role of microorganisms in the
functioning of natural biocenoses

Topic 11. Microorganisms and soil fertility. Transformation of the main
elements of plant nutrition.

Topic 12. Microorganisms in the conversion of nitrogen compounds.
Topic 13. Microorganisms in the transformation of phosphorus and
potassium compounds.

Topic 14. Cellulose-degrading microorganisms (aerobic and anaerobic).
Topic 15. Microorganisms and metals, sulfur. Oxidative and reducing
processes (including bioleaching).

Topic 16. Interaction of microorganisms and plants. Pathogenic forms.
Topic 17. Useful microorganisms (rhizosphere). Microbial preparations
in crop production.

Topic 18. Pathogenic species for humans and animals.

Topic 19. Sanitary-indicative microorganisms.

Topic 20. Bioremediation of the environment.



PRACTICALS

Number of hours

Ne Topics of the practicals . Extramural
Full-time
Studies Form of
Study
Content module 1.
1 Microbiology lab. The structure of the 4
microscope.
2 Structure of microorganisms. Microscope
slide preparation. Movement of 4 3
microorganisms
3 Methods of bacteria staining (simple and 4
differential).
4 Sterilization 4
5 Types of microorganisms nutrient / culture 4
media. Preparation.
6 Plating and counting the colonies of 6
microorganisms on nutrient media
For content module 1 26 3
Content module 2.
7 Aerobic and anaerobic growth of 5
microorganisms
8 Microorganisms providing NPK 5 3
compounds conversion in soil
9 Participation of microorganisms in the 4
cycle of other chemical elements (S, Fe)
10 Soil microbiome research 5
For content module 2 19 3
TOTAL 45 6



https://context.reverso.net/translation/english-ukrainian/The+structure+of+the+microscope
https://context.reverso.net/translation/english-ukrainian/The+structure+of+the+microscope

FULL-TIME STUDIES

Practice Ne 1 (4 hours)

Topic: Microbiology lab. The structure of the microscope

The purpose of the work: to familiarize yourself with the rules of operation
and safety techniques in the microbiological laboratory, as well as with the
structure and principle of operation of the light microscope.

Materials and reagents: laboratory protective clothing, laboratory
equipment with usage instructions, guidelines for safety in biological
laboratories and a light microscope.

PRACTICAL PART

1. To familiarize yourself with laboratory safety rules and proper handling
techniques for chemical reagents.

2. to study the structure of the microscope, create a detailed sketch, and
learn the functions of its components.

3. to summarize and draw conclusions based on your observations or
findings.

Practice Ne 2 (4 hours)
Topic: Structure of microorganisms. Microscope slide preparation.
Movement of microorganisms
The purpose of the work: to study the structure of a bacterial cell, to get
acquainted with the organelles of microorganisms movement and to master the
basic methods of making micropreparations.
Materials and reagents: microscopes MBR-1 or Biolam, ready-made
micropreparations, cultures of microorganisms, laboratory equipment
PRACTICAL PART
1. Draw the structure of bacterial cell, label its components, be able to
characterize them.
2. Examine the prepared micropreparations. Briefly describe what do
you see.
3. Make a micropreparation using the “crushed drop” technique.
4.  Make a micropreparation using the “hanging drop” technique.
5. Describe and study the character of microorganisms movement.
6. Summarize your observations into conclusions.

Practice Ne 3 (4 hours)
Topic: Methods of bacteria staining (simple and differential)
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The purpose of the work: to study the basic methods of bacterial cells
staining.

Materials and reagents: light microscope, slides, cover slides, saline
solution, cultures of microorganisms, distilled water, dyes, alcohol, laboratory
tools, cultures of microorganisms.

PRACTICAL PART

1.To note and study the types of painting.

2.Perform simple staining of cells using methylene blue or Rebiger dye.
Make a microscopic research of micropreparates.

3.Describe the Gram staining algorithm, then you should study it.

4.Stain the culture according to Gram, microscopy, describe what you saw.

5.Draw conclusions

Practice Ne 4 (4 hours)
Topic: Sterilization
The purpose of the work: Study methods and methods of sterilization of
objects, tools, premises.
Materials and reagents: autoclave, dry oven, filters, UV lamp, tools, distillate,
illustrative material, disinfection solutions and reagents for their preparation.

PRACTICAL PART

1.Work out theoretical material on the topic. Define key concepts, study.
2. Complete a table «Sterilization methods»
3. Familiarize yourself with the structure of the autoclave, dry fire oven.
Schematically depict the diagram of the operation of the autoclave.
4. Produce a 5% hydrogen peroxide solution and a 75% ethyl alcohol
solution.
5. In the conclusions to the work, indicate the importance of observing
sterility in the laboratory

Practice Ne 5 (4 hours)
Topic: Types of microorganisms nutrient / culture media. Preparation.
The purpose of the work: learn the concept of «nutrient mediums, its role in
research, study the basic composition of media, their variations and the cooking
algorithm.
Materials and reagents: chemical reagents, electric tiles, 2nd accuracy class
scales, spatulas, filter paper, laboratory dishes, autoclave.

PRACTICAL PART

1.Familiarize yourself with the theoretical material. Notice the requirements
for nutrient media.
2.Note about the classification of nutrient media.
3.Note the Ingredients and prepare the MPA.



4.Autoclave MPA.
5.Draw conclusions about the dependence of the composition of the nutrient
medium on its purpose.

Practice Ne 6 (6 hours)
Topic: Plating and counting the colonies of microorganisms on nutrient media.
The purpose of the work: learn plating techniques for the nutrient medium.
Materials and reagents: sterile petri dishes, sterile test tubes, sterile and heated
nutrient media, alcohol, microbiological loop, sterile pipettes, spatulas, cultures
of microorganisms.

PRACTICAL PART

1.Familiarize yourself with the theoretical material on sowing techniques.
2.Pour the agaric nutrient medium into petri dishes, test tubes.
3.Carry out surface (dash, «lawn)» and deep plating of the culture of
microorganisms on an agaric nutrient medium.
4.Pour the liquid nutrient medium into test tubes
5.Plant in a liquid nutrient medium.
6.Adjust the thermostat and put the cultures on incubation.
7.For 2-3 days, count the colonies of microorganisms with a conversion to their
content in 1 g/ml of substrate
8.Draw up conclusions.

Practice Ne 7 (5 hours)
Topic: Aerobic and anaerobic growth of microorganisms
The purpose of the work: familiarize yourself with the methods of laboratory
and industrial cultivation of microorganisms at different levels of aeration.
Materials and reagents: cultures of microorganisms, nutrient media, laboratory
equipment, shaker (swing), thermostat, anaerostat, illustrative material.

PRACTICAL PART

1.Familiarize yourself with the theoretical material of the requirements of
microorganisms for oxygen. To revise the classification of m.-o. in relation to
oxygen (be sure to give examples).
2.Plate aerobic microorganisms on a solid and liquid nutrient medium.
3.Plate anaerobic microorganisms on a solid and liquid nutrient medium.
4.Place aerobes and anaerobes for incubation.
5.Record CFU after incubation.
6.Draw up conclusions.

Practice Ne 8 (5 hours)
Topic: Microorganisms providing NPK compounds conversion in soil



The purpose of the work: get acquainted with the circulation of N, P and K in
nature and microorganisms that implement separate links of cycles.
Materials and reagents: chemical reagents for the preparation of media,
distilled water, scales, electric tiles, tools and dishes, autoclave.
PRACTICAL PART
1.Draw a diagram of the cycle of nitrogen-containing compounds in nature,
including microorganisms of the corresponding units. Prepare nutrient media
according to the census, summarize their composition.
2.Draw a scheme of transformations of phosphorus compounds in nature,
including microorganisms of the corresponding units. Prepare nutrient media
according to the census, summarize their composition.
3.Record the participation of micro-organisms in the cycle of compounds K.
legally inspect the composition of the nutrient medium.
4.Sterilize all media.
5.To draw conclusions about the role of microorganisms in the cycle of NPK
compounds in the environment.

Practice Ne 9 (4 hours)
Topic: Participation of microorganisms in the cycle of other chemical elements
(S, Fe)
The purpose of the work: mocmimuri 6ioreoxiMmidHy aKTHBHICTBH
MIKpPOOPIaHi3MiB
Materials and reagents: handout material, multimedia equipment.

PRACTICAL PART

1.Work out the theoretical material. Review video materials about the role of
microorganisms in the transformation of The purpose of the work: fishing
compounds
2.Briefly outline the participation of microorganisms in the transformation of
iron.
3.Consider materials on the participation of bacteria in the transformation of
sulfur-containing compounds.
4.Briefly outline the participation of micro-organisms in the Sulfur cycle
5.Draw conclusions about the role of microbiota in geochemical
transformations.

Practice Ne 10 (5 hours)
Topic: Soil microbiome research.
The purpose of the work: to investigate the microbiota of the resulting soil
sample.
Materials and reagents: nutrient media, sterile dishes and tools, alcohol, soil
sample.
PRACTICAL PART
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1.Get acquainted with the material about research planning, soil sampling.
2.Select an average soil sample from the selected sample.

3.In boxing, make a series of 10-fold dilutions according to the scheme (write
the scheme in a notebook).

4.Prepare and sterilize Hetchenson's medium for cellulose destructors.

5.Sow soil (from 1000 — 100,000 times dilution) on ready-made media. Put the
seeded petri dishes in the thermostat for incubation.

6.Keep records of nitrogen fixers (on the Eshby environment), m.-o., which
mobilize organic phosphorus (on the village of Menkina), mineral phosphorus
(on the village of Muromtseva).

7.0bserve the development of destructors on cellulose.

8.Draw conclusions about the stages of microbiological research of substrates.
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EXTRAMURAL FORM OF STUDY

Practice Ne 1 (2 hours)
Topic: setting up a microbiological laboratory. Microscopy. Microscope slide
preparation. Structure of microorganisms. Sterilization
The purpose of the work: to familiarize yourself with the rules of operation and
safety techniques in the microbiological laboratory, as well as with the structure
and principle of operation of the light microscope; with microbe cell structure
and the ways of movement.
Materials and reagents: laboratory protective clothing, devices and
instructions for working with them, Rules for handling in biological
laboratories; light microscope.

PRACTICAL PART

1. To familiarize yourself with laboratory safety rules and proper handling
techniques for chemical reagents.
2. to study the structure of the microscope, create a detailed sketch, and learn
the functions of its components.
3. Draw the structure of bacterial cell, label its components, be able to
characterize them.
4. To note and study the types of painting.
5. Perform simple staining of cells using methylene blue or Rebiger dye. Make
a microscopic research of micropreparates
6. Complete a table «Sterilization methods»
7. Familiarize yourself with the structure of the autoclave, dry fire oven.
Schematically depict the diagram of the operation of the autoclave.

Practice Ne 2 (2 hours)
Topic: nutrient media. Microbiological research
The purpose of the work: to study the composition and requirements of nutrient
media, to learn how to distinguish, prepare, sterilize them both susbtrate
depending on the purpose of the study.
Materials and reagents: chemical reagents and laboratory equipment.

PRACTICAL PART

1. Familiarize yourself with the theoretical material
2. about the types of nutrient media and their requirements.
3. Familiarize yourself with the theoretical material on sowing techniques.
4. Prepare, sterilize then pour the agaric nutrient medium into petri dishes, test
tubes.
5. Sow all nutrient mediums with microbes, put the cultures on incubation
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into the thermostat.

6. Familiarize yourself with the theoretical material on the accounting of
colonies. Draw the morphology (shape, profile, edge and structure) of colonies
of m.-o0. on agar mediums.

7. Calculate CFU per each nutrient medium.

Practice Ne 3 (2 hours)
Topic: microorganisms in the circulation of substances in nature
The purpose of the work: to get acquainted with the needs of microorganisms
in various substances and their role in the transformation of compounds N, P,
K, S, C, etc.
Materials and reagents: cultures of microorganisms, nutrient media, alcohol,
sterile tools and dishes.

PRACTICAL PART

1.Work out the theoretical material, briefly review.
2.To revise the concept of «donor and electron acceptor» for m.-o.
3.Prepare different nutrient media according to the census. Autoclave them.
4.Sow cultures of N-, P-, K-mobilising microorganisms on appropriate nutrient
media. Incubate and count the results.
5. Draw a scheme of transformations of N, P, K and S compounds as well in
nature, including microorganisms of the corresponding units.
6. To sum up about the role of microorganisms in geochemical processes.
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