Module Handbook of Microbial Ecology

Module designation

The Microbial Ecology is a course specifically for students of the
Agricultural Microbiology study program, Department of Agricultural
Microbiology, Faculty of Agriculture. This course studies matters related
to microbial ecosystems and various environmental factors that affect
microbial growth. This course also studies the interactions between
microbes and other organisms or microbes as well as the abiotic
interactions between microbes and the environment.

Semester(s) in which the
module is taught

Third Semester

Person responsible for the
module

Ir. Jaka Widada, M.P., Ph.D.

Language

Bahasa Indonesia/Indonesian Language

Relation to curriculum

Compulsory Course

Teaching methods

Lecture are conducted in the class with 30-40 students. In every meeting,
there will be delivered interactive lecture and discussion. In some topics
there will be quizzes, individual and/or group assignment.

Details:

. Lectures

. Assignment (Individual and Group)
. Discussion

. Midterm

. Final Exam

. Laboratory Work

DU WN

Workload (incl.  contact
hours, self-study hours)

- Lectures = 2 SKS x 50 minutes x 16 meetings = 1.600 minutes
= 26,67 hours
= 26,67 hours/30hours
=0,89 ECTS

- Assignment = 2 SKS x 60 minutes x 16 meetings = 1.920 minutes
=32 hours
=32 hours/30hours
=1,07 ECTS

- Self Study = 2 SKS x 60 minutes x 16 meetings = 1.920 minutes
=32 hours
=32 hours/30hours
=1,07 ECTS

- Practicum =1 SKS x 170 minutes x 16 meetings = 2.720 minutes
=45,33 hours
= 45,33 hours/30hours
=1,51 ECTS

Total Workload = 4,54 ECTS

Credit points

2/1 Credit Points

Required and recommended
prerequisites for joining the
module

Biology of Microorganisms




Module objectives/intended
learning outcomes

Program Learning Outcomes (PLO):

PLO1: Able to explain theoretical concepts of biology microorganism and
develop microbial-based technology to increase plant production and
environmental services.

PLO2: Able to describe the latest methodology in the field of microbiology
to create environmentally friendly and sustainable agricultural
development.

PLO3: Able to select, utilize and manage the potential of microbes and
microbiomes to build industrial and agricultural systems.

Course Learning Outcomes (CLO):

CLO1: Able to explain the interaction of microbes with their environment
and how they affect these microbes.

CLO2: Able to identify various factors that influence microbial growth
and how to utilize and overcome environmental conditions to obtain
ideal microbial growth in microbial utilization activities.

CLO3: Able to elaborate the influence of microbes on the environment,
such as the cycle of elements, biodegradation processes, and other
influences involving microbes on the environment.

Content

1. Introduction: Definition and scope of Microbial Ecology; The role of
microbes in processes that occur in nature (1 meeting)

2. Cell Ecology: Pure and mixed cultures; Principles in microbial
isolation techniques (1 meeting)

3. Interaction of Microbes with the Environment: Micro and macro
abiotic environment (micro and macro environments), effect of
microbial activity on changes in environmental conditions (1
meeting)

4. Abiotic Environmental Factors: Abiotic environment and its
influence on microbial growth (1 meeting)

5. Biotic Environmental Factors: Interactions between microbial
populations, single and complex interactions between microbial
populations, interactions between microbes and plants, interactions
that take place in plant root tissue, interactions that take place in
tuber tissue (2 meetings)

6. Microbial Distribution and Adaptation in the Natural Environment:
Mechanisms and means of microbial dispersal in nature, structural
and physiological changes for deployment and adaptation (2
meetings)

7. Microbial Ecosystem: Various ecosystem models, Microbial
development in various ecosystems (1 meeting)

8. The Cycle of Elements in Nature and Its Application in Pollutant
Biodegradation: The role of microbes in the cycle of various macro
and micro elements in nature (1 meeting)

9. Microbial applications in nature are viewed from an ecological
angle: The role of microbes in zero waste agriculture/fisheries (clean
production in agriculture and fisheries), microbial ecological aspects
in food preservation and disease germ control (1 meeting)

10. Student Seminar (2 meetings)

11. Materials review (1 meeting)

Examination forms

High Order Thinking Skills Examination




Study and examination
requirements

To be able to take the final exams, the minimum of student attendance
is 70% out of effective meetings. From 14 meetings, students must take
a minimum of 10 meetings to take the exam.

Reading list

Main References:

1. Madigan, T.M., J.M. Martinko, and J. Parker. 2000. Brock: Biology of
Microorganisms. Prentice Hall International New Jersey, USA.

2. Hogg. S. 2005., Essential Microbiology. John Wiley and Sons Ltd.
New York. United State of America

3. Eldor A. Paul. 2015. Soil Microbiology, Ecology and Biochemistry.
Elsevier. London, UK.

4. Ronald M.A. and R. Bartha. 1998. Microbial Ecology: Fundamentals
and Applications. Benjamin/Cummings. California, USA.

Additional References:
Scientific journal references on microbial ecology and its use for the
environment




