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Generalized effects of herbivores

Herbivore activity
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Many ways to study ecosystem effects of grazing




Modelling a grazing system using expert knowledge




Grazing suppresses soil health
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Grazing and soil health e 1@ ,m.i
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Surface integrity
Soil roughness
Surface resistance
Biocrust cover

Litter cover

Litter incorporation
Litter depth

Lag material

Crust stability
Surface cracking O
Soil N
Soil C
Soil P
% ground litter

Eldridge et al. (2016)
J. Appl. Ecol.




Using a landscape functional approach to soil health

Healthy (functional) Unhealthy (dysfunctional)

Source: Tongway (1991)



Measuring landscape function

primary landscape pattern: (patch size, width and separation)
related to the flow or resources (soil, seeds, water, organic matter)
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Landscape function: functional cf. dysfunctional

Attribute Functional Dysfunctional
No. of patches (/10m) 6.20 1.30
Total patch width (m/10m) 2.66 1.16
Average fetch length (m) 1.31 6.53

Source: Tongway (1991)



Using a landscape functional approach to soil health

Attribute Functional Dysfunctional
Available nitrogen (ppm) 75.42 22.4b
Available phosphorus (ppm) 14.42 9.52
Organic carbon (%) 1.52 0.8°
Infiltration rate (mm/hr) 49.22 7.8P
Plant production (g/m?) 231.22 13.6°

Source: Tongway (1991)



Soil surface condition: 13 surface attributes

» soil roughness

* soil resistance

« crust cracking

« crust stability

* Dbiocrust cover

* erosion cover

* depositional material

« plant foliage and basal cover
« litter cover, origin and incorporation
« soil texture

\

Three soil health
indices

« Stability Index
* Nutrient index
* Infiltration index

o

Source: Tongway (1994)



Soil surface condition: 13 surface attributes

* soil roughness
* soil resistance
« crust cracking
« crust stability :
« biocrust cover Nutrient
« erosion cover Index
* depositional material

« plant foliage and basal cover

» litter cover, origin and incorporation
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* soil texture

q »

Source: Tongway (1994)



Nutrient index vs mineralisable nitrogen
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Gregory Mine — Emerald, Qld

Source: http://www.uqg.edu.au/cmlr/a_grigg.html
Source: Seaborn (2005)
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Soil nitrogen (%)
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Bauxite mine, Gove - Northern Territory




Global studies using landscape function analysis

PROCEDURES FOR MONITORING AND

ASSESSING LANDSCAPES .

With special reference to

Minesites and Rangelands . .

Contents lists available at ScienceDirect

Ecological Indicators

journal homepage: www.elsevier.com/locate/ecolind
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Stability and litter incorporation drive multifunction

Soil multifunctionality
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Functional measures

Soil EC

Soil pH

Colwell P

Total N

Humic G

Particulate C
Resistant C

Total C

Fungal diversity
Bacterial diversity
Fungus bacteria ratio
AMF biomass
Proteohacterial biomass
Fungal biomass
Actinobacterial biomass
Bacterial bicmass
Gram- bacteria
Gram+ bacteria
Microbial biomass
Enzyme LAP
Enzyme XYL
Enzyme AG

Enzyme PHOS
Enzyme NAG
Enzyme CB

Enzyme BG
Respiration xylosidase
Respiration threonine
Respiration valine
Respiration sucrose
Respiration raffinose
Respiration maltose
Respiration fructose
Respiration glucose

REHABILITATED SITES

Biocrust cover
Crust slability 50
Litter cover B0
Litter origin |
Litter incorporation
Soil texture

Plant foliage cover
Plant basal cover
Surface brokenness
Surface resistance
Deposited material
Surface roughness
Surface integrity
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Some final thoughts

1. LFA transect method *

* informative in water-limited systems (drylands)
« useful for assessing patch contribution

2. Soil surface condition assessment * * *

« effective proxy of soil function (but context dependent)
« simple and intuitive

* low cost

« BUT, requires training

Source: Tongway (1994)



