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Physical and biological resources of the farm

Soils

An understanding of soils is integral to all stages in the NSW Agriculture syllabus.
The following resource provides engaging authentic learning activities to
develop and challenge student understanding of the concept based around the
Tocal virtual farm resource. This resource addresses the NSW Agriculture
Syllabus Stage 6 Farm Case study outcomes, with cross curricular connections.

Outcomes:

e P1.1describes the complex, dynamic and interactive nature of agricultural
production systems P1.2 describes the factors that influence agricultural
systems.

e P2.3 describes the farm as a basic unit of production

For the best learning outcomes we suggest students visit Tocal College, CB
Alexander Campus to carry out the first hand observations and practical activities
associated with the Farm Case Study syllabus requirements.

Farm tours are accessible year-round via appointment. However, information for
completion of this booklet can be accessed through the Tocal Virtual Farm.



https://www.tocal.nsw.edu.au/home
https://www.tocal.nsw.edu.au/home
https://www.tocal.nsw.edu.au/farm-and-facilities/tocal-farms/virtual-farm

Glossary

Humus: decomposed organic matter that is dark brown/black in colour. It is a colloid and
reactive, cementing soil particles together thus, improving a soils structure. It has
a negative surface charge, high water holding capacity (WHC), high cation
exchange capacity (CEC) and encourages microbial activity.

Parent material: the material that soil develops from. It may be rock that has
decomposedin place, or eroded material that has been deposited by wind,
water, or ice. The nature of the parent material strongly influences soil
properties such as texture, pH, fertility, and mineralogy. For example, coarse-
grained, quartz-rich parent material such as glacial outwash generates gravely soils
with a coarse (sandy) texture.

pH: (potential of hydrogen) is a scale of acidity from 0 to 14. It indicates how acidic or
alkaline a substance is. More acidic solutions have lower pH while more alkaline
solutions have higher pH. Substances that are not acidic or alkaline have a pH of
7 and are termed neutral. Each one- unit change in the pH scale corresponds to
a ten-fold (logarithmic) change in hydrogen ion concentration.

Soil: thin outer layer covering the earth (lithosphere). Made up of five components:
e Mineral particles (sand, silt and clay);
¢ Organic Matter- dead and decaying plants animals and animal products
e Water
e Gas- this fills the spaces (pores) between soil particles
¢ Organisms- living organisms such as macro and micro invertebrates,
bacteria, fungi and protozoa.

Soil horizon: A soil horizon makes up a layer of soil. The horizon runs roughly
parallel to the soil surface and has different properties and characteristics than
the adjacent layers above and below. Characteristics used to distinguish between
horizons are obvious physical features, such as soil particles, colour and texture.
Horizons are obvious in some soils, because changes in soil appearance are abrupt,
however, in many soils the change is more gradual and horizons are hard to
distinguish. Horizons are categorised as the following:

e 0 horizon (surface organic litter) This is the layer of sitting on
top of the soil. It tends to be deepest in undisturbed forest environments.

e A1lhorizon (topsoil). This is the surface soil, referred to as topsoil. It has the
most organic matter and biological activity of any of the horizons. The
decayed organic matter (humus) darkens the soil colour.

e A2 horizon (topsoil). This layer is not present in all profiles. It frequently has a
pale, bleached appearance and is poorly structured. Bleaching is an indication
of periodic waterlogging often due to formation of a ‘perched’ watertable
above arelatively impermeable subsoil.

e B horizon (subsoil). This horizon frequently has more clay than topsoil. In
clay soils, the difference in clay content between the A and B horizons is less
than those for other soils, such as the red brown earths, where the topsoil is
loamy or sandy.

e C horizon (weathering rock). This layer may be very deep, and may not be


https://www.dpi.nsw.gov.au/agriculture/soils/structure/cec
https://www.dpi.nsw.gov.au/agriculture/soils/structure/cec
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0018/127215/Features-of-soil.pdf
https://www.dpi.nsw.gov.au/agriculture/soils/structure/organic-matter

present in the root zone of many vegetable-growing soils.

Soil profile: A soil profile is a vertical section of the soil that depicts all of its horizons. It
allows you to examine the layers of the soil from the surface down to the rock or
sediment from which the soil was formed (parent material).

Soil salinity: both soil salinity and sodicity are caused by accumulation of too much salt
in the soil. Salinity is the presence of soluble salts in the soil solution. Elements
contributing to salinity include cations: Sodium (Na+), Magnesium (Mg2+),
Potassium (K+), Calcium (Ca+), Ammonium (NH..). and anions Chloride (Cl-),
Sulphate (S04 2-), Carbonate (CO3 2-), Bicarbonate (HCOS3 - ) and Nitrate (NO3
2-).

Soluble salts occur naturally in Australian soils; however the accumulation of these
salts can be amplified through inefficient irrigation practices or inefficient fertiliser
usage. Excess soluble salts in the root zone reduce plant growth through osmotic
stress or specific ion toxicities.

Soil sodicity: caused by the presence of sodium (Na+) (cation) attached to clay in
soil. A soil is considered to be sodic when the sodium reaches a concentration
where it begins to affect soil structure. The sodium weakens the bonds between soil
particles. When the soil is wetted the clay particles become detached and spread
out (disperse). The soil solution will appear cloudy and the soil structure will be
poor. Water infiltration, gas exchange and drainage can be negatively affected by
dispersed clay particles. Sodic soils are very prone to erosion.

Soil structure: Structure refers to the arrangements of soil particles. It describes
the way which the sand, silt and clay peds are arranged or aggregated. Structure
influences the amount and nature of porosity, affects tilling capability, nutrient
retention, drainage, water holding capacity (WHC) and root penetration. Structure
can be degraded or improved through farming practice.

Soil texture: Texture refers to the proportion of sand, silt and clay sized particles
that make up the mineral fraction of the soil. Texture influences the soils minerology,
ability for draining, WHC, nutrient retention and CEC, tilling workability and root
penetration. Soil texture cannot easily be naturally altered.


https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0018/127215/Features-of-soil.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0006/309381/Dryland-salinity-causes-and-impacts.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0018/127215/Features-of-soil.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0018/127215/Features-of-soil.pdf
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Chromosols, Kurosols and Sodosols

Make a key and identify the location of Chromosols, Kurosols and Sodosol soils
on the Tocal College map at left (Figure 1). Label the location of “Springer 2” and
“Creek paddock”.

Define duplex soil:



Label and describe a Kurosol - Springer 2 and Chromosol - Creek paddock soil
profile.

Soil Type Soil Profile Profile Description

Kurosol

Springer 2



https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-bR4ZwD
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-FjY5cI
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-bR4ZwD
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https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-FjY5cI
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-FjY5cI
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-FjY5cI

Rudosols and Tenosols

Make a key and identify the location of Rudosol and Tenosol soils on the Tocal
College map (Figure 1). Label the location of “Windmill paddock” and “View
Paddock”.

Contrast the Tocal Alluvial Rudosols and Erosional Rudosols and Tenosols in the
following table:

Alluvial Rudosols Erosional Rudosols and Tenosols

Page 10



Label and describe a Rudosol - Windmill paddock and Tenosol - View Paddock soil
profile.

Soil Type Soil Profile Profile Description

Rudosol

-

Windmill
paddock
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&
g
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https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-X9DUFj
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-nFwF06
https://www.tocal.nsw.edu.au/farms/Tocals-e-farm/soils-of-tocal/soil-profile-1---windmill-paddock
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-X9DUFj
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-X9DUFj
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-X9DUFj

Soil Type [Soil Profile Profile Description

Tenosol

View
Paddock
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32cm
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https://www.tocal.nsw.edu.au/farms/Tocals-e-farm/soils-of-tocal/soil-profile-13---view-paddock
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-nFwF06
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-nFwF06
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-nFwF06

Hydrosols

Make a key and identify the location of Hydrosol soils on the Tocal College map
(Figure 1). Label the location of the Top flat

Identify the features of Tocal Hydrosol soils.

Black Vertosols

Make a key and identify the location of Black Vertosol soils on the Tocal College map
(Figure 1) Label the location of Phillips paddock.

Identify the features of black Vertosol soils.


https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-WjPhH3
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-pA3dtr

Label and describe a Hydrosol - the Top flat soil profile.

Soil Type Soil Profile Profile Description

Hydrosol

the Top flat

Page 14


https://www.tocal.nsw.edu.au/farms/Tocals-e-farm/soils-of-tocal/soil-profile-3---the-top-flat
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-WjPhH3

Label and describe a Vertosol - Phillips paddock soil profile.

Soil Type Soil Profile Profile Description

Vertosol

Dcm

Phillips
paddock

g
E

i
]
"
]
]
]
]
L]
L
]
|
n
»
]
"
]
]
a
L]
a
]
]
»
-
]
u
a
u
]
]
]
]
e
]
]
a
"
]
"

Gificm



https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-pA3dtr
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-pA3dtr
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-pA3dtr
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-pA3dtr

Dermosols

Make a key and identify the location of Dermosol soils on the Tocal College map
(Figure 1) Label the location of Calving paddock.

Identify the features of Tocal Dermosol soils.

Red Ferrosols

Make a key and identify the location of Red Ferrosol soils on the Tocal College map
(Figure 1) Label the location of Bowkers paddock.

Identify the features of Tocal Red Ferrosol soils.
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https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-wL2dYo
https://www.tocal.nsw.edu.au/farms/Tocals-e-farm/soils-of-tocal/soil-profile-6---bowkers-paddock

Label and describe a Dermosol - Calving paddock soil profile.

Soil Type Soil Profile Profile Description

Dermosol
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https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-wL2dYo
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-wL2dYo
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-wL2dYo

Label and describe a Red Ferrosol - Bowkers paddock soil profile.

Soil Type Soil Profile Profile Description

Red Ferrosol

g

Bowkers
paddock

g
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g
E
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https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-4ReeLC
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-4ReeLC
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-4ReeLC
https://storymaps.arcgis.com/stories/34370628ede84f9d888e1f6aa37e4c0f#ref-n-4ReeLC

Summary Questions

Explain why soils that developed on steep slopes are more eroded than soils
developed on gentler slopes.

Soils developed in flat lying regions typically have
than those developed in sloping regions.

Layers that appear within soil are referred to as

A vertical section exposing a soil represents its

Identify which horizon is characterised by organic debris in various stages of decay

Identify which horizon is characterised by humus mixed with mineral and rock
fragments

Identify which horizon is characterised by the accumulation of clay-sized
particles



List essential elemental nutrients that plants and animals extract from the
soil and atmosphere



Discuss how soil structure can be managed to improve production? Use
the scaffold if required to provide points “for” and “against”.

Page 21


http://home.kooee.com.au/mulhearn/HSC%20VERBS.pdf

Practical Activities
Carry out the following soil practical investigations at the Tocal farm.
Soil Profile analysis: Observe soil profiles from Tocal College:
e Springer?2
e Creekpaddock
e Windmill paddock
¢ View paddock
e Thetopflat
e Phillips paddock
e Calving paddock
e Bowkers paddock

Soil Texture: Conduct texture analysis from a range of paddocks investigated,
using the ribboning method

Soil pH: Conduct pH analysis from a range of paddocks investigated.

Soil Sodicity: Conduct sodicity (slaking and dispersion) analysis from a range of
paddocks investigated.

Page 22
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