ENVIRONMENTAL
_ MICROBIOLOGY

P : .nf’-
. »
y

.

QSharma



CONTENTS

Preface

1.

INTRODUCTION

History of Environmental Microbiology; Interrelations with Other Fields of
Microbiology; Modern Environmental Microbiology

MICROBIAL DIVERSITY IN THE ENVIRONMENT
Viruses; Bacteria; Fungi; Algae; Protozoa
AQUATIC ENVIRONMENTS

How Do Microbes Grow in Aquatic Environments?; Types of Aquatic
Environments

TERRESTRIAL ENVIRONMENTS

The Sofid Phase; The Liguid Phase or Soil Solution; The Gas Phase or Soil
Atmosphere; Environment and Microorganisms in Surface Soil and
Subsurface Habitats

AEROMICROBIOLOGY

Allergic Disorders by Air Microflora; Distribution of Microbes in Air;
Aeromicrobiological Pathway; Outdoor Aeromicrobiology; Indoor
Aeromicrobiology; Bioaerosol Control in Laboratory

EXTREME ENVIRONMENTS

What is an Extreme Environment?; Types of Extreme Environments:
Archaebacteria—the Heros of Extreme Environments

DEVICES FOR SAMPLING AND PROCESSING OF MICROBES
Soils and Sediments; Water: Air

13

27

52

66

79



10.

1.

12.

13.

14,

15.

CONTENTS

METHODS OF ENUMERATION AND ACTIVITY OF MICROORGANISMS

Cultural Methods; Physiological Methods; Immunological Methods:;
Nucleic Acid-Based Methods

BIOGEOCHEMICAL CYCLES

Carbon Cycle; Methane-the Central Molecule of Carbon Cycle; Nitrogen
Cycle; Suiphur Cycle

DETRIMENTAL IMPACTS OF DIVERTED BIOGEOCHEMICAL
CYCLES

Greenhouse Effect {Global Warming) and Ozone Depletion; Nitrate
Contamination of Groundwater (Eutrophication and Blue Baby Syndrome);
Acid Mine Drainage; Metal and Concrete Corrosion

MICROBIAL BIODEGRADATION OF ORGANIC POLLUTANTS

Microbial Biodegradation; Biodegradation of Organic Pollutants; Pesticides:
Microbial Biodegradation of Pesticides; Microbial Bioremediation to Clean
Up the Environment

MICROBIAL INTERACTIONS WITH METAL POLLUTANTS

Sources and Emissions; Biomagnification; Meta! Toxicity on Microbes:
Microbial Metal Resistance and Detoxification; Detrimental Impacts of
Metal-Microbe Interactions; Beneficial Metal-Microbe Interactions;
Enhanced Recovery of Metals (Bioleaching); Enhanced Recovery of
Petroleum

MICROBIAL BIOREMEDIATION OF POLLUTED
ENVIRONMENTS—CURRENT STATUS

What is Bioremediation?; Environmental Applications of Bioremediation;
Foci of R & D for Bioremediation; Gurrent Status

MICROBES AND AGRICULTURE

Biological Nitrogen Fixation; Mycorrhizal Associations; Biological Control of
Plant Diseases; Microbial Pesticides to Control Insects, Nematodes and
Weeds; Microbial Biodeterioration

ENVIRONMENTAL TRANSMISSION OF PATHOGENS

Transmission of Pathogens; Bacterial Diseases of Man; Viral Diseases of
Man; AIDS: A Death Warrant; Ebola Haemorrhagic Fever; Protozoan and
Helminths Parasites

94

118

136

147

159

174

196

227



16.

17.

18.

19.

20.

CONTENTS

INDICATOR MICROORGANISMS IN POLLUTED WATERS

Microbial Components of Water; What is an indicator?; Groups of Indicator
Microbes; Water Treatment

DOMESTIC WASTES AND WASTE TREATMENT

Components of Domestic Wastewater; Small Scale Sewage Treatment;
Modern Large Scale Sewage Treatment; Land Application of Wastewater;
Solid Waste Disposal

CONTROL OF MICROORGANISMS

Physical Control; Chemical Control; Chemotherapeutic Agents; Sites of
Action of Antibacterial Agents; Antibiotic Sensitivity Assays

MICROBIAL SAFETY AND RISK ASSESSMENT

What is Risk and Risk Assessment?; Elements of Risk Assessment;
Microbial Risk Assessment

LABORATORY EXERCISES
Exercises 1—17

Glossary
Recommended Readings

index

Jmaler

278

296

314

319

358
366
368



