Materia organica del suelo

Definicion:

Mezcla compleja y variada de sustancias orgdnicas
que se encuentran en diversos estados de
descomposicién. Contiene residuos (vegetales y
animales) frescos, parcialmente descompuestos y
descompuestos (humus) .

Dark colored topsoil showing high levels of SOC due to abundant plant roots and their associated soil fauna and microbes in a cultivated soil in central lowa.

Primary effects

Secondary effects

Nature Education Photo courtesy of Todd Ontl.

Subsequent effects on the soil system

1f added to soil
surface as mulch,
[ protects soil surface

4

capacity

Reduction of
evaporative
water losses

Warmer sl at
night. in winter

from solar energy

and rain drops.

Coarse organic

matter particles

loosen soil,
provide

pores.
channels, etc

Enhanced
microbial
functions such
as N fixation,
decomposition,
ete.

Moderation of
soil temperature
extremes

H ‘.T;?n.......n..}' |

Greater
absorption of
solar energy

Less flooding.
more even

More adsorption
of organic
compounds.

Inactivation
of toxins,
pesticides

Less of some
pesticides may
be needed

%

Production
of humic
substances

H

Increased ion
adsorption
capacity

=

More retention of

Ca. Mg, K, and
micronutrients

More of certain
pesticides may
be needed

Darker soil
color

Production of

As food source,
increases soil faunal

T and microbial |

diversity and activity

reased wate
infiltration

Increased
aggregate
stability,
macro porosity

Ads f

Less soil
erosion

Less water
pollution

Less land
degradation

Increased supply
f available N,
P, S and

Increased water
availability
to plants

Greater plant
production

Influencia de la
materia organica

Production of
polysaccharides
and other
nonhumic
compounds

en las propiedades
del suelo

Increased
Fe,

Reduced toxicity
of aluminum

Increased

sequestering




MBC (ugC-BM g soil)

O
o
O
o

o

Cation Retention on
Organic Matter

Hydrog en 0
Nutnents 0

Increasing pH ’>\\®)
increases cation 0

exchange capac
O of organic mattel

o

Low pH, 4 -5 Neutral pH, @07
(acidic soil) (“sweet” soil)

Alto pH

El humus presenta un gran
nimero de &cidos carboxilicos y
fendlicos, los cuales presentan
fenémenos de protonacién y
deprotonacion (entrada y salida
de iones H). Esto genera que la
molécula organica pueda
cambiar su forma. Con bajo pH,
los iones hidrégeno tienden a
formar puentes de hidrégeno, los
cuales hacen que la molécula
tenga una forma mas enroscada.
Con un pH mas basico, se
genera incluso repulsion entre
los grupos COO:r, por lo que la
estructura molecular del humus
se estira y presenta ain mas
sitios de intercambio cati6nico.
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Distribucion de la materia organica en los suelos
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Figure 2: In soll, the existence of humic substances
has not been verified by direct measurements.
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a, Based on chemical analysis of the extracted materials (Observed), the de novo formation of humic polymers (Interpretation) was postulated to be an important
source of recalcitrant SOM. b, Direct high-resolution in situ observations w...
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Figure 11-19 Hypothetical model of a soil humus-clay complex. The mass of the structure shown represents about 2% of the total humus unit that
would have a molecular weight of >10°. Adapted with modifications from Stevenson and Ardakani (1972). Used with permission.
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