Course Syllabus for Soil Microbiology CRSS 4610

COURSE SYLLABUS FOR SOIL MICROBIOLOGY
CRSS 4610

Course Objectives: is to familiarize the students with the basic concepts of Soil
Microbiology, including introduction to the major soil microbial communities, their
function and role in the environment and methods for their detection and characterization.

Instructor:  Dr. Mussie Habteselassie
264 Redding Building
Phone: 770-229-3336
Email: mussieh@uga.edu
Office hours: Any time. Please call or send an e-mail before hand to
check my presence.

Credit: 3 hours - Lecture: 2 hrs lecture (MW 11:15 am - 12:05 pm)
- Laboratory: 3 hrs lab (F 9 am — 12 pm) every other week

Class meeting place:

Text Book: Principles and Applications of Soil Microbiology (2nd Edition). 2004.
David M. Sylvia, Jeffry J. Fuhrmann, Peter G. Hartel, David A. Zuberer.

References: Soil Microbiology, Ecology and Biochemistry, 3rd Edition. 2007. Eldor A.
Paul (Editor).
Soil Microbiology: An Exploratory Approach. 1999. Mark Coyne.

Course requirements:

Exams: 4 1 hr exams (mid and final exams) - 80%
Lab Reports: 5 reports - 20%
Short term paper: Critique of research papers

(For graduate students only)
Grading System: 100-90 = A, 89-89 =B, 79-70 = C, 69-60 = D, <60 = F
Missing Exams and Laboratory Reports: No make-ups exams will be given without
prior permission from the instructor or medical reasons. Late lab reports
are subject to point deductions and will not be accepted three days after
the deadline unless one has a good reason.

Attendance: Everyone is expected to attend.

Academic Honesty: All academic work must meet the standards contained in “A
culture of Honesty.”- http://www.uga.edu/honesty/ahpd/culture_honesty.htm.
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Students are responsible to inform themselves about those standards before
performing any academic work.

LECTURES

Section I: Introduction
- Overview
- Historical perspectives

Section I1: Soil as a habitat for microbes
- Soil Texture, Soil Pores, Soil Density, Soil pH, Soil Water, Soil Aeration, Soil
Temperature, and Other Soil Factors

Section Il: Microbial Growth and Metabolism
- Microbial growth requirements: Macro- and micro-nutrients, growth factors,
optimal growth environment
- Growing microorganism in the lab
- Phases of bacterial growth
- Mathematical expression of microbial growth
- Chemical foundations of metabolism
- Metabolic strategies

Section I11: The Soil Microbial Community
- Soil microbes: Bacteria and Archaea, Fungi and Algae
- Larger soil fauna (meso- and macrofauna): Earthworms, Protozoa and
Nematodes, Arthropods and Molluscs
- Soil viruses

Section 1V: Methods for Studying Soil Microbes
- Sample collection
- Microscopy — cell counting
- Chemical analyses of signal molecules (cytoplasmic constituents, ATP, etc)
- Nucleic acid analyses (DNA and RNA analyses for soils, PCR, etc)
- Physiological analyses (culture studies, isolation and characterization,
respiration)
- Enzyme assay

Section 1V: Microbial mediated processes in soils
- Carbon, Nitrogen and Sulfur transformations and transformation of other
elements

Section V: Soil Microbes and Environmental Quality
- Bioremediation of contaminated soils
- Biological control of soil pathogens
- Composting wastes
- Global gases
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LABORATORY EXCERCISES

All lab classes will be held in room 255 at the Redding building

1)
2)

3)

4)

5)

6)

Bacteria and Fungi enumeration: Jan 23 (requires observation on Jan 30)
Winogradsky Column: Feb 6 (requires weekly check over a month)
Soil Enzymes: Phosphatase assay:  Feb 20

Feb 27 (open for data exchange + a tutorial)
Soil Respiration and Nitrification ~ March 6 (set-up)

March 20 (sample analysis)

March 27 (tutorial and data exchange)
Water Quality (Coliforms and E. coli): April 3

Field Trip (On-site Septic Systems): April 10



