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Cranfield FUNCTIONS DELIVERED BY  Cranfield

ROLES OF SOIL BIOTA SOIL BIOTA
« Intimately linked to the delivery of

X GOODS - provision of:
ecosystem goods and services

« food, fibre, fuel

* biotechnological resources
« Drives many of the critical processes that
occur in soils SERVICES - regulation of:
* nutrient cycling
« water flow and storage
« soil structural dynamics
« biotic regulation
« detoxification

« atmospheric composition

« “Biological engine of the earth”
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DEFINING BIODIVERSITY

* “number of different (organisms)”
e genetic
* phenotypic
« functional
e (structural)

« absolute differences (richness)
* more pertinent is ‘community structure’
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THE WORKING ENGINE: Cranfield
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THE WORKING ENGINE: Cranfield
STRUCTURE MATTERS

Cranfield,,

WHY IS BIODIVERSITY IMPORTANT ?

D * Repertoire

» Redundancy

* Relationships

¢ fmnﬁg’h]_’ -
REPERTOIRE 124

* The toolbox....

« tools for the job « absence = lack of function

Page 2



The Biological Engine of the Earth:

The Functional Role of Soil Biodiversity — Brussels, Sep 2010

© 2010 k.ritz@cranfield.ac.uk

REPERTOIRE

Ritz K (2005) In: Biological Diversity and Function in Soils, ed. RD Bardgett, MB Usher, DW
Hopkins, pp. 381-401. Cambridge University Press, Cambridge.
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REDUNDANCY

« Range of particular tools
available
« extent to which can
‘afford to lose some’
¢ underwrites the
insurance concept

Cranfield
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REDUNDANCY MECHANISM - THEORY

On
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REDUNDANCY MECHANISM - THEORY
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ECOLOGICAL PROCESSES

»
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BROAD NARROW SINGULAR
Decomposition: Decomposition: Ammonia Orchid:fungus
sugars wood oxidation symbiosis
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RELATIONSHIPS

[ ] <« INTERACTIONS

* more components can (potentially) be
connected in a greater number of ways

networks, webs...

more complex webs are less prone to
disruption

» greater range of (potential) alternative
routes available

« WWW as analogy

Cranfield,

Cranfield
SO MUCH FOR THEORY....

Examples in
relation to
decomposer
functions...

1
direct pathway to plants 1 [indirect pathway 0ot
1

Wardle et al. (2004) Science 304: 1629-1633

REPERTOIRE

 Function: litter incorporation

* invertebrates compromised by metal
contamination

« litter layers deeper and organic matter confined to
upper soil layers in contaminated sites

» ‘Keystone’ species (groups...)

Grelle et al. (2000) European Journal Soil Science 51: 425-433
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« Function: organic matter decomposition
« coniferous forest humus
« prescribed number of different fungal species
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Number of fungal taxa

Setéala & McLean (2004) Oecologia 139: 98-107
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Cranfield

RELATIONSHIPS

* Complexity and food webs:
* review of 7 studies (14 — 202 species)

« link density weakly dependent upon web size
¢ connectance decreases with web size

« larger webs have more ‘weak’ trophic
interactions, leading to greater stability

Banasek-Richter et al. (2009) Ecology 90: 1470-1477

Cranfield
WHY IS BIODIVERSITY IMPORTANT ? e

» Repertoire

D * Redundancy

* Relationships

» Resistance

* Resilience

RESISTANCE AND RESILIENCE

» Resistance and resilience

* more diverse systems are more resistant to
perturbation and show greater resilience

 Function: organic matter decomposition
« grassland soil
» experimentally manipulated biodiversity gradient
« added grass material to mineral grassland soil

« effect of a persistent stress (Cu) upon decomposition
of this material

Griffiths et al. (2000) Oikos 90: 279-294
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Griffiths et al. (2004) Microbial Ecology 47: 104-113
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RESISTANCE AND RESILIENCE

* Resistance and resilience

* more diverse systems are more resistant to
perturbation and show greater resilience

« appropriately configured systems are more
resistant to perturbation and show greater
resilience

Cranfield,

CONCLUSIONS

« “Biological toolbox”
« Biodiversity is vital !
e for now...
« for the future...

« resilience to a changing
environment

« Organisms carry out functions

* more diverse = more tools

« functions needed at present

« potential for future adaptation

Cranfield,
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