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...how we know them
from movies
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Energy and biomass in ecosystems:
photosynthesis and decomposition
linking living and geological worlds
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Soil: actors and ....structure
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Mesofauna: oribatid mites(Oribatida)
macro- and microphytophagues, generalists,
feeders, fragmenters, mixers, coprogenous humus




Mesofauna: springtails, symphylans,
pauropods,...







Macrofauna: soil engineers and
technicians

Fragmenting, mixing,
distributing of organic matter
Active burrowing of corridors
Excrements - coprogenic humus



Macrofauna: soil predators
Hunting — regulating of populations
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Pmm—— Interconnected world:
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* Plant in soil environment
interacts: selling metabolies for
nutrients and water
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_ — ll Microbial gambit: role
| MIKROBIALN G’"‘%ﬂ Al of soil organisms in
—> SEJER ME A VUHRATW ! Al decomposition of dead

organic matter (DOM)

]
MRT\/A, v
: ROSTLINNA TKAN _
NARUSTY * Primary decomposers —

BAKTERI ; AR |t Py | mineralisation, humification

e Soil fauna:

 Consuming detritus and
microflora — fragmenting,
increase of surface available,
mixing (perturbation)

Soil ,ecosystm engineers” —
distribution of DOM in soil
(earthworms, ants, beetles)
Secondary decomposition a
'PRoRaS’rA:\Tcr coprogenic humification,

HOUROVA VLAKNA (HYCELIUM) nitrogen
Predators - regulation




Soil structure:
complex origin and
maintenance,

KEY FUNCTION!

FRAGHENT
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e Result of decomposition and synzhesis at
the same time

o . Foo_d (energy) source an_d living
AceEeAT environment (mikrohabitat)

* Functional connection of living and non-
MIKROAGREGAT living component of soil

A 0 * Principal stabilisation element of the soil
3:*917':;:::’;;‘ > £ (physical, chemical, biological,

MUDNI W =3/ |\ . ol . .
(AGREGATY) immobilisation, nutrient and energy

source
« DOM (and exudates) are the key

* Product of soil organism action,
impossible to produce artificially
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Why is soll structure so crucial: nutrients

cationts
- K+
-Ca?

- Na+, ...

anionts
- phosphorus
- nitrogen, ...




Produkce nadzemni a podzemni biomasy (g/m2/rok) RS RIaReIle g
production

Changing cultures
changes productivity
aboveground and
belowground

Changes differ in
different habitats /
landuses

Significant impact in
intensive, short-term
cultures (farming)




Vyuziti biomasy vyprodukovane na poli (g/m2/rok)

4
kcal/kg

koteny 10% 2 37% = cca 4% pOvodni biomasy

| se zbytky stonkl na poli zbyva S - ]0% organickeé hmoty
% 3

Produced
biomass is taken
away, does not
saty at the place

— in the soil

system




... Energy not just for humans ???

productivity

energy used by humans




Intensive farming and organic matter in soils

EUROPEAN COMMISSION

[ S Soil Organic Carbon dynamics

A

[ Terrestrial organic carbon pool

Max. potential carbon stock at climax

-30-50%

Actual terr¥trial carbon stock

Terrestrial carbon stock

. . . Hypothetical carbon
depletion by historical human '

i stock build-up by

induced LULUCEF activities i LULUCF measures

time

Ca. 60,000 B.C. to 1000-1500 A.D Last “green” revolution present future

| =¥ e —— it o —— ———

With increased intensity of farming Corg declines

Decrease is more intensive in higher temperatures and lower
humidity

Therefore, this trend is even stregthened by change of
climate

Adaptation measures necessary to address the decline




How much human acquires??? - HANPP

HANPP
Units: bog,, (g carbon yr 1)
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Figure 1 Spatial distribution of the annual NPP resour

ntermediate aestimate for HANPP and are it




Energy availability
and
biodiversity

* Food pyramid— trophic
levels

* Energy transfer roughly
10%

* Decrease of not only
number of species and
complexity, but also
abundance (numbers of
individuals) — visible in
intensive farming lands
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Destruction (degradation)
of structure — major
problem

* Decomposition/destruction of soil
structure is a permanent proces, as well
as creation of the structure. Both
islargely dependent on the action of soil
organisms, and input of ,,raw material“
and energy ( all in dead organic matter
and soil exudates

* Degradation of structure occurs, when
DOM input is low and organisms switch
to use ,reserves” in long term stabilised
organic matter in the soil (important
component of soil aggregates)

* Results in release of small particles,
easier migrating/transported by water,
air,....



Erosion and
compaction as a result
of soil structure
degradation
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Easier surface erosion, easier
wind erosione

'ruiﬂu - Much smaller soil slope
NEPROPMST”A angles are sufficient to start
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SAK erosion events

In microdepressions —
accumulation, capilarity -
salinisation




Soil structure and water

Differences in water retention and accesibility
Prevention of floodings versus increased risk
Temperature buffering, etc.



How
healthy soil
works?

DEAD ORGANIC
MATTER

* Important
processes:

' . * Decomposition
SUBSTANCES . > | B o o e  Nutrients
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Where is
a problem?

* |In almost all
functions
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SUSTAINABLE

EXPLOITATION

MOER OF DEAD ORGANIC MATTER
(DOM) (INPUT>USAGE)

BETTER SOIL STRUCTURE

HIGHER WATER CAPACITY

MORE NUTRIENTS KEPT

C ACCUMULATION - CAPTURE
SOIL ORGANISMS MORE DIVERSE
AND ABUNDANT

LITTLE DOM INPUT (INPUT=USAGE)

WORSENED SOIL STRUCTURE
LOWER WATER CAPACITY SOME
EROSION

NUTRIENT, C LOSSES

SIMPLIFIED SOIL ORGANISM
COMMUNITIES, RESILIENT SPECIES

DOM MISSING (INPUT<< NEED)
DEGRADED SOIL (STRUCTURE
LOSS)

LOW WATER CAPACITY, HIGH
EROSION

BIG NUTRIENT LOSSES
C RELEASEd - EMISSIONS
SOIL FAUNA MISSING,
MICROFLORA SIMPLIFIED
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Reintroduction options — reimigration: distances?

distance/yr 100 1000 10 km 100 km
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Adding organic matter
may not be sufficient!

* Fauna destructed by intensity

* Recolonisation from
surrounding habitats important

e Landscape structure essential

* Secondary effects:
abovegrounmd biodiversity,
ecosystem functions



PR T What we can do 7?2

W,
{

\
!

L ' '
_unventional Alternative
| agriculture practices
0

== 0+ —
X 770 10 20 30 40 50 60 70 80 90 100
Time (years)







	Soil -�space under your feet�
	Soil -�space under your feet�or…
	About soil services and soil biodiversity�and why we need them?
	Slide Number 4
	Svědiví, alergenní týpci – lépe se od nich držet stranou!
	Jak je komunikujeme? ….. děsiví "aliens"!
	Energy and biomass  in ecosystems:�photosynthesis and decomposition �linking living and geological worlds
	Soil: actors and ….structure
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Mesofauna: springtails, symphylans, pauropods,…
	Mesofauna: predatory mites
	Macrofauna: soil engineers and technicians�Fragmenting, mixing, distributing of organic matter�Active burrowing of corridors�Excrements - coprogenic humus
	Macrofauna: soil predators�Hunting – regulating of populations
	Slide Number 18
	Best insurance:�functional redundance
	Organic�matter and�ecosystem services of healthy / functioning soil
	Interconnected world:�decomposition channels �and relations with plant roots
	Microbial gambit: role of soil organisms in decomposition of dead organic matter (DOM)
	Soil structure:�complex  origin and maintenance,�KEY  FUNCTION!
	Slide Number 24
	Losses in biomass production
	Produced biomass is taken away, does not saty at the place – in the soil system
	… Energy not just for humans ???
	Intensive farming and organic matter in soils
	How much human acquires??? - HANPP
	Energy availability and�biodiversity
	Destruction (degradation) of structure – major problem
	Erosion and compaction as a result of soil structure degradation
	Soil structure and water
	How�healthy soil �works?
	Where is  �a problem?
	Slide Number 43
	Slide Number 46
	Slide Number 47
	Adding organic matter may not be sufficient!
	What we can do ??
	Thank you for awareness!

