Los controles en los procesos
ecoldgicos

(S. Chapin, 2002, Cap 1))

La estructuray funcionamiento de los ecosistemas
esta gobernada por al menos cinco variables de

controlindependientes
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Los procesos ecosistémicos responden y controlan
a los factores que gobiernan directamente sus
actividades.
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Los controles interactivos

* Oferta de Recursos

Son necesarios para mantener el
crecimiento y mantencién de los
organismos

La radiacién como recurso
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Figure 2.2 The wavelength of radiation emitted by an object
is a function of its temperature. The Sun, with an average surface
temperature of 5800°C, emits relatively shortwave radiation as
compared to Earth, with an average surface temperature of 15°C,
which emits relatively longwave radiation.
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El CO, como recurso
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Elagua como recurso

(a) Wet soil (b) Dry soil




Los nutrientes como recurso

16 Essential Nutrients for maximum plant growth
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Obtencion de nutrientes desde las
rocas.
Labor realizada por liquenes

Unweathered Rock

FiG.5. Zone model cartoon illustrating mineral weathering occurring in zones that are impacted by microbes to different degrees and in different
ways. Zone 4 i rock and rock incipit inorganic reactions. Zone 3 is where reactions are accelerated by dissolved
organic molecules (predominantly acids) but cells are in direct contact with reacting mineral surfaces. Zone 2 is the area of direct contact between
‘microbes, organic products, including polymers, and mineral surfaces. Zone 1 is where photosynthetic members of the symbiosis generate fixed
carbon and where crystalline lichen acids precipitate.




Otro ejemplo de intemperizacion biolégica.
Un consorcio de liquenesy plantas
obtienen parte de los recursos (nutrientes)
desde las rocas.

Una conceptualizacion general de los recursos en un ecosistema

Los controles interactivos

* Moduladores

Son las propiedades fisicas y
quimicas que afectan el desarrollo
de los organismos.

No son consumidos por los
organismos!

;Ejemplos?
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Los controles interactivos
* Perturbaciones a escala de paisaje

Los vientos, inundaciones, fuego,
dafos porinsectos a gran escala, son
determinantes en la estructuray
funcionamiento del ecosistema

Deslizamientos




Actividad volcéanica




Los controles interactivos

* La comunidad bidtica

Los tipos de especies presentes, su
abundancia relativa y las
interacciones entre éstas, afectan a
los procesos ecosistémicos.

Perennial
Annual  herb stage
lichen herb stage

Xerarch Succession on Bare Rock

¢ Qué procesos ecosistémicos se pueden ver afectados por los cambios en la comunidad
biética en esta imagen?

plants, lichens | herbs, grasses

Hundreds of years




Los controles interactivos

* La actividad
humana...

Deforestation in the Brazilian Amazon, 1988-2010
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Degradacién de los ecosistemas forestales naturales en la Cordillera de la Costa.




Retroalimentaciones positivas y
negativas

;Qué son?
(Ejemplos?

* Las retroalimentaciones regulan la dindmica interna de
los ecosistemas.

* El efecto de cada organismo o recurso sobre otros
organismos pueden ser positivos o negativos

* Las retroalimentaciones son positivas cuando los efectos
reciprocos de cada organismo o recurso tienen el mismo
signo (+0-)

* Las retroalimentaciones son negativas cuando los
efectos recirocos difieren en signo (dos componentes del
ecosistema tienen efectos opuestos entre ellos).

* Las retroalimentaciones negativas son resistentes a la
tendencia de un ecosistema al cambio, mientras que
interacciones positivas empujan a los ecosistemas hacia
un nuevo estado.
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Interaccién negativa:

Consumo de una presa por parte de un depredador.
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EXPERIMENT
Question: What are the relative effects of root and
shoot competition on plant growth?

No interspecific competition (control)
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RESULTS

[] White clover

Il Perennial ryegrass

Nointer-  Root Shoot Root
specific and
competition shoot
Competition

Conclusion: In this experiment, both root and shoot

competition were important but shoot competition

was more important.

Interacciéon negativa
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Competencia por agua y nutrientes
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Layers of the Forest

The canopy is the tallest layer  ground to just below the canopy. and many different kinds of wildflowers, decomposing leaves
of the forest and can reach Immature and fully grown spring and early summer and animals, along with fungi
heights of 100 feet in Maryland. shade-loving trees grow here. flowering shrubs are found here. and insects; all help to create

It receives the most sunlight and The shrub layer extends from The forest floor is composed of new soil. A deciduous forest is
wind. The understory extends about 1 foot off the ground to two sub-layers: the herbaceous created over time through a
from about 15-20ft above the understory. Sapling trees,  and ground layers. Ferns, process called succession.
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55.1 Types of Ecological Interactions

EFFECT ON ORGANISM 2
HARM BENEFIT NO EFFECT
HARM Competition Predation or Amensalism
(-/-) parasitism (-/0)
&)
(E.;FGE:; g:‘n q BENEFIT Predaﬁf)p or Mutualism Commensalism
parasitism (+/+) (+/0)
(+/-)
NO EFFECT Amensalism Commensalism T
0/-) (0/+)
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substrate.

Wl The role of enzymes in an organism

enzyme-substrate
complex

= Many of the complex chemicals that living organisms need cannot be made in a
single reaction. Instead a series of simpler reactions occur, one after another,
forming a metabolic pathway. A single pathway may have many steps in which
each chemical is converted to the next. A specific enzyme controls each reaction.

= Enzymes control cell metabolism by regulating how and when reactions occur.

Using this very simple pathway as an example:
A —B —C—D

The final product is substance D, the chemical needed by the living organism. The
pathway needs three different enzymes and when D is no longer needed or if too
much has been produced, one of the three enzymes is ‘switched off.
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