
Chapter 1

Soil Microbiology, Ecology,
and Biochemistry: An Exciting
Present and Great Future Built
on Basic Knowledge and
Unifying Concepts

Eldor A. Paul
Natural Resource Ecology Laboratory and Department of Soil and Crop Sciences, Colorado State

University, Fort Collins, CO, USA

Soil Microbiology, Ecology, and Biochemistry. http://dx.doi.org/10.1016/B978-0-12-415955-6.00019-0

Copyright © 2015 Elsevier Inc. All rights reserved. e1



Sugars – Polysaccharides
Peptides – amino acids
Lignin – phenols
Lipids
Nucleic acids 

Biochemically defined Functional groups

Humic fractions Physical fractions
SOM

Function
Dynamics

Functionally defined
Kinetically defined

Humic acids
Fulvic acids
Humin
Molecular weight

Plkyl – Methly-C
O – Alkyl - C
Aromatic - C
Carbonyl - C

Aggregates
LF - POM
Charcoal
Dissolved OM

Active - C
Slow - C
Resistant - C

Decomposable litter
Resistant litter
Biotic biomass
Mineral associated
Biochemically
        resistant

    
 Global Change                  M

icrobial-Diveristy                  Sustaina
bl

e-
E

co
sy

st
em

s

FIG. S1.1 The approaches used in studying soil organic matter dynamics relative to microbial

diversity, sustainable ecosystems, and global change, are related to available instrumentation and

the questions asked. Modern automated techniques have greatly aided such studies in recent years.
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FIG. S1.2 Soil organic matter pools for the 0–25 cm depth for a poplar plantation and corn-

soybean rotation at KBS-LTER,MI. The kinetically-determined pools using 14C dating, 13C studies,

and long-term incubation show a small active pool, but a large slow pool, of the SOC. The C fluxes to

the atmosphere through bacteria, fungi, fauna, and roots, expressed as a fraction of the annual flux,

are higher for bacteria in the corn-soybean rotation. More fungi are involved in the poplar rotation

with both AMF and EM fungal symbionts, but the mycorrhizal symbionts do not require as much

photosynthate as the N-fixing bacteria of the soybeans.
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