E) Soil organic matter (fig 5.6 from T&T showing humic acid structure)

SOM formation (Sparks fig 3.1)

( PLANT RESIDUES

Y \

lTRANS/FORMATION BY MICROORGANISMS | A =

MODIFIED

r_'/ = % ol LIGNINS
SUGARS  POLYPHENOLS AMINO LIGNIN !

DECOMPOSITION
l COMPOUNDS pnoo$crs
OUIN?S QjONES
1 2 3 4

> [ HUMIC SUBSTANCES |

I FIGURE 3.1. Mechanisms for the formation of soil humic substances. Amino compounds synthe-
sized by microorganisms are seen to react with modified lignins (pathway 4), quinones (pathways 2 and
3)., and reducing sugars (pathway |) to form complex dark-colored polymers. From F. J. Stevenson
(1982), “Humus Chemistry.” Copyright 1982 John Wiley & Sons, Inc. Reprinted by permission of John
Wiley & Sons, Inc.



Terms (operationally defined)

Soil organic matter (humus) —

Humic substances —

Nonhumic substances —

Humin —

Humic acids —

Fulvic acid —



SOM fractionation (Sparks fig. 3.4)
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I FIGURE 3.4. Fractionation of soil organic matter and humic substances. From Hayes, M. H. B. and
Swift, R. S. In “The Chemistry of Soil Constituents” (D. J. Greenland and M. H. B. Hayes, eds.), pp.
179-230. Copyright 1978 John Wiley & Sons, Inc. Reprinted by permission of John Wiley & Sons, Inc.

Problem 12-3. On avg, fulvic acids are 50.7% C, 45.1% O and 4.27% H by mass. What is
the simplest empirical formula?

How about humics with an avg of 55% C, 35% O and 4.5% H?



