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Silty Clay
Loam
Sandy Clay Loam
Loam Silt
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Soil limitations & Quality

Soil limitations can be any physical, chemical, or biological
characteristic that limits root access to moisture and
nutrients or reduces plant functions

Soil quality describes the properties that make a soil fit
to perform particular functions
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Soil Quality

Soil physical quality

Property description Nutrient Water | Stability | Buffering | Resilience | Biodiversity
cycling relations | support | filtering | resistant habitat

Aggregate stability when wetted X X X X X X

Bulk density X X X X X
Depth to root limiting layer X X X X X X
Plant-available water-holding X X X X
capacity

Infiltration capacity (sorptivity) X X X X

Surface crusting X X X X X X
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Soil chemical quality ‘ - GESR
Property description Nutrient | Water | Stability | Buffering | Resilience | Biodiversity
cycling | relations | support | filtering resistant habitat

KMNO, oxidizable C X X | X X
Available phosphorus by soil test X X X
Saturation of P fixing capacity X X X

Available potassium by soil test X X X

Soil pH (in 1:1 water solution) X X X X
Electrical conductivity X X X X
Sodium absorption ratio X X X X X X
Total organic carbon X X X X X X
Cation exchange capacity X X X
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Soil biological quality ’: CESR,

Property description rient | Water | Stability | Buffering | Resilience | Biodiversity
cyclmg relations | support | filtering | resistant habitat

Maturity index of nematode trophic

levels

Meso-fauna diversity X X X X

Earthworm counts X X X X X X

Respiration (per unit microbial X X X

biomass)

Microbial biomass carbon X X

Microbial biomass phosphorus X

Potentially mineralizable nitrogen X X

Enzyme activity X X X

Microbial functional diversity X X X X

Microbial genomic diversity X X X X
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Soil physical quality indicator

infitration
aggregation
| porosity |— |
hydraubc conductivity
penetration resistance :
| sof depth |—————

{
structual stability

texture
bulk density
water storage

0 10 20 30 40 50 60 70 80 90

frequency of soll quality indicator (%)

E.X. Buaneman et al (2018)
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Soil chemical quality indicator
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frequency of sod quality indicator (%)

EX. Bunneman et al (2018)
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¢ CESRI
Soil biological quality indicator

carthworms | l

N mineralisation i
microbial biomass )

|
sod respiration |
E |

0 10 20 30 40 50 60 70 80 90 100

frequency of sod qualty indicator (%)
£.X. Bunneman et al (2018)
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Summary

Physical Quality Chemical Quality

- Maximum soil depth - pH
to the roots limiting layers - Total organic matter

- Soil Porosity

Biological Quality

- Earthworms count
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Quick-maturing - Slow-maturing
plants, e.g. 2‘\ plants, e.g. forage
mungbean # N legume

=30¢cm

=60 cm

-90¢m

SOIL DEPTH

=120 ¢cm
Limit of roots
- 150 cm

- 180 ¢cm

Limit of roots

V- 200 cm Hickey et al., 2022

Subsoil constraints such as salinity may reduce water uptake

Australian Centre for International Agricultural Research (ACIAR) 2013
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(Saturated)
Ground water level
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®O0

GOOD CONDITIONVS =2 MODERATE CONDITIONVS =1 POOR CONDITIONVS =0

Soils have many macropores and coarse Soil macropores and coarse micropares No soil macropores and coarse micropores
micropores between and within between and within aggregates have are visually apparent within compact,
aggregates associated with good soll declined significantly but are present on massive structureless clods. The clod
structure, close examination in parts of the soil, surface is smooth with few or no cracks or
The soil shows a moderate amount of holes, and can have sharp angles.
consolidation.
FAO 2008
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How soil pH affects availability of plant nutrients.
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Soil pH
Msimbira and Smith 2020
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crop residues (' e P
and C\, )

animal manures b

organic matter

Urban 2011

Magdoff and van 2021
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crops with increased biological activity
tiful residues, s 4 iersity)
PR manure, comm g

leaves, etc.
reduced
soil-borne diseases, <
parasitic nematodes
ation =
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improved tilth humus and other nutrients harmful
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and water storage il substances
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