Materia organica del
suelo

Definicion:

Mezcla compleja y variada de sustancias
organicas que se encuentran en diversos
estados de descomposicion. 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.

Nature Education Photo courtesy of Todd Ontl.


http://www.nature.com/scitable

Importancia de la materia organica
en los ecosistemas terrestres:

* Regeneracion
* Proteccion contra la erosion

* Regulacion del regimen hidrico
(capacidad de retencion de agua)

* Regulacion del ciclo de nutrientes
* Geénesis del suelo

* Fuente nutritiva para los organismos &
del suelo

* Filtraje y almacenaje de
contaminantes



Primary effects Secondary effects Subsequent effects on the soil system Environmental effects

If added to soil Increased Reduction of Warmer soil at
surface as mulch, —~  buffering - evaporative night, in winter Less water
— protects soil surface capacity water losses § needed for
from solar energy = irrigation
and rain drops b il 3 .
P Moderation of
soil temperature f— Codler soil in = Less fertl!lzer
extremes daytime, summer use required
Increased
Coarse organic Enhanced water holding Greater Warmer soil Less flooding,
matter particles microbial e capacity I(—- ——  absorption of > gty e. . more even
- _loosen soil, b1 functions such | solar energy g stream flows
proz'lgen:‘leellcropt)ores. das N flxat{gn. R——
By ecom;:osn orl, competition and More adsorption Inactivation
et antagonism —  of organic - of toxins, i Less of some
against compounds pesticides pesticides may
plant pests v Aviviv be needed
LYY
Production Increased ion More retention of Y " More of certain
- of humic e adsorption S Ca, Mg, K, and »| More stable ’-’\P pesticides may
substances capacity micronutrients soil pH be needed
Plant and ; Increased gas Better aeration, Greater
animal Darker soil 3 exchange oxygen supply 9\ - groundwater
residues and | oolor 4 i ; recharge
wastes added L M PP e
to soil || Production of Y b T o bt
A burrows, L | L| Increased water Sass sinfae | Ay
macropores - infiltrati Less water
po infiltration sinoff wates S £ss wate
[ pollution
losses
Increased E A
aggrega[e & Adsorption of
[l stability, 7~  pollutants such
macro porosi[y as Pb, Cd, Cu Less soil L L = Less land
| 4 T > erosion ' =~ | degradation
Y )\
As food source, Increased supply L Increased water Y
increases _soil ffsunal L H Increased | A A of available N, availability ) Greater plant
' an'd mlcrobla! _ E | mineralization ) P aqd to plants production
diversity and activity micronutrients L
Production of 5
ﬂ ¢ polysaccharides Increased {nenzasad ; Y
availability of
In uencia de Ia — andhother > mhetlal ion > Fe, Mn, Cu, Zn > Increased
H A1 nonhumic chelation sequestering
materia organica b - of CO;
‘ | | Reduced toxicity S
en las propiedades of aluminum
del suelo




evapotranspiration

transpiration
precipitation ,
% ?evaparatmn

(surface) inﬂltratinn N
runoff BRSO

B BT R | *'1 iy ; ‘ground surface
SRR | uptake
vertical and i .
Oy unsaturate
Iateral flow | e
___ -—'l-—'._'_,'T""““_"__"'_
s T SRS TR ""‘H: saturated B A
S AT _seepage : ﬁfﬂlﬂﬂge e :-‘._._ ek e L e Lo iy G
" :- ,-r ‘:..1 :.-‘-".". _-_ : :+ - ". - PR : - '. _: : - ] ‘:. ::: - 1 In
1.: X e i A g g R e .. - = — ‘___‘E': ?d' ﬂﬁr By ‘m:_: ] 13’“[:;?[’ g
= * T [ o L P e Bl L W L
R e S AL Y

unsaturated i g saturated

flow | j* oiZ . flow
@ y



Cation Retention on
Organic Matter
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El humus presenta un gran
numero de acidos carboxilicos y
fendlicos, los cuales presentan
fendbmenos de protonacion y
deprotonacion (entrada y salida
de iones H). Esto genera que la
molécula organica pueda
cambiar su forma. Con bajo pH,
los iones hidrogeno 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-, por lo que la
estructura molecular del humus
se estira y presenta aun mas
sitios de intercambio cationico.
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Rol de la materia organica del suelo en el ciclo global

del carbono: Nmeros
expresados en Pg.
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Soil Organic Matter
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En el caso de los ecosistemas boscosos, la hojarasca es
una de las principales fuentes de adicién de materia
organica al suelo.




Distribucion de la materia organica en los suelos
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Schematic diagrams of carbon content of living vegetation (upper graphs) and soils following harvest (a) in forests, (b) in forests transferred into farm land which

later is abandoned (Moore et al., 1981)
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Moore, B., Boone, R. D., Hobbie, J. E., Houghton. R. A., Melillo, J. M., Peterson, G. R., Shaver, G. R., Vordsmarty, C. J., and Woodwell, G. M. (1981) A simple
model for analysis of the role of terrestrial ecosystems in the global carbon budget, in Bolin B. (ed.) Carbon Cycle Modelling, SCOPE 16, Chichester, Wiley, 365-

385.
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a) Clay content. b) Silt content. C) Sand content. d) Organic matter content.

Distribucion estimada de la materia organica del suelo (primeros 20
cm) en la zona Centro Sur de Chile. Los valores son expresados
como fraccion (i.e. 0.12 = 12% de materia organica [12 g materia
organica por cada 100 g de suelo].



ik

La des-composmlon acelerada de la. materia

orga'mc(a producto. del drenaje de tierras antes
“inundadas provoca la pérdida de suelo.
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World map showing the quantity of SOC to 1 m depth



Persistence of soil organic matter as an ecosystem property

Nature 478, 49-56 (06 October 2011) doi:10.1038/nature10386

Globally, soil organic matter (SOM) contains more than three times as much carbon as either
the atmosphere or terrestrial vegetation. Yet it remains largely unknown why some SOM
persists for millennia whereas other SOM decomposes readily—and this limits our ability to
predict how soils will respond to climate change. Recent analytical and experimental advances
have demonstrated that molecular structure alone does not control SOM stability: in fact,
environmental and biological controls predominate. Here we propose ways to include this
understanding in a new generation of experiments and soil carbon models, thereby improving
predictions of the SOM response to global warming.

Editor's summary

The mechanisms underpinning soil carbon stability are complicated. The future response of soil carbon to climate change is uncertain but crucial, given that
the carbon pool in soils is three times greater than that of the atmosphere. In a Perspective, Michael Schmidt and an international team of collaborators discuss
how our understanding of soil carbon cycling has been changing. Rather than being mostly a function of molecular structure, as has been assumed, soil
organic carbon stability is an ecosystem property. This means that it arises from complex interactions among many biotic and abiotic factors that are not fully
understood. This fact must be more rigorously addressed in a new generation of experiments and soil carbon models, say Schmidt et al., if we are to improve
our attempts to understand this vital component of the Earth system.



Figure 1: Molecular structure does not control long-term
decomposition of soil organic matter (SOM).
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Figure 2: In soll, the existence of humic substances
has not been verified by direct measurements.

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...



Figure 3: A synopsis of all eight insights, contrasting historical and
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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 Jrom Stevenson and Ardakani (1972). Used with permission.
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