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Field study examining: 

 Swallow Reach Organics Agricultural Enterprise 

 Soils as a resource that requires careful management 

 

Focussing on: 

 Soil Properties 

 Soil Processes 

 Soil Management 
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SOIL HEALTH 

A soil that is healthy delivers a wide range of ecosystem services and is less likely to 
be acidic, saline, compacted, losing nutrients or eroding. 
 
Different soils have different qualities. These qualities determine the level of a soils 
inherent potential to sustain biological productivity, maintain environmental quality, 
and promote plant and animal health.  

Soil health is the 'fitness' (or condition) of soil to achieve its inherent potential.  
 
Soil health is a basic requirement for environmental health, human health, plant 
health, and animal health. 

 

  

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

A schematic diagram showing the five major functions of healthy soils.  

 Sustain life and society  
 Resist erosion  
 Provide physical support  
 Cycle and store matter  
 Store and filter water 

 

 
  

http://vro.dpi.vic.gov.au/dpi/vro/vrosite.nsf/pages/soilhealth_soil
http://vro.dpi.vic.gov.au/dpi/vro/vrosite.nsf/pages/soilhealth_what_is
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Interviewing the Farmer 
 

KEY SOIL HEALTH QUESTIONS 

Business – planning and management  

1. Describe the Farm Business (size, type of enterprises, history) 

 

 

2. What are the primary business goals?  

 

 

3. Have you ever done a whole farm plan? 

 

 

The Soil  

1. How important is the consideration of soil in short and long term planning? 

 

 

2. Why is this so? 

 

 

3. What business activities and decisions are affected by the soil or soil condition, affect or might  

affect soil condition? 

 

 

 

4. Do you have a goal for soil health? 

 

 

5. What is it?  

 

 

6. Describe the main characteristics of the soils on your farm?  
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7. Do soil differences affect any management decisions?  

 

 

8. How often have you or do you sample soils for chemical analysis? 

 

 

9. What is your practice with regard to soil fertility management (major nutrients nitrogen, potassium, 

phosphorus)?  

 

 

10. Have you ever used organic manures? Why, when, how much and what was the result? 

 

  

11. Have you ever used any ‘biological’ products? Why, when, how much and what was the result? 

 

 

 

Machinery and Stock  

1. If you have stock how do you manage paddocks with regard to cropping, pasture and stock? 
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SAMPLING PROCEDURE 

Suggested layout of sample points in pasture and in an orchard  

Notes  

• Start from an identifiable point (eg. paint on fence post).  
 
• Stay within a single soil type for each card.  
 
• Sketch a plan of the sample points in the area below and mark any soil type boundaries  
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SITE PLAN 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[Type a quote from the document or the summary of an 

interesting point. You can position the text box anywhere in the 

document. Use the Drawing Tools tab to change the formatting 

of the pull quote text box.] 

[Type a quote from the document or the summary of an 

interesting point. You can position the text box anywhere in the 

document. Use the Drawing Tools tab to change the formatting 

of the pull quote text box.] 

[Type a quote from the document or the summary of an 

interesting point. You can position the text box anywhere in the 

document. Use the Drawing Tools tab to change the formatting 

of the pull quote text box.] 

[Type a quote from the document or the summary of an 

interesting point. You can position the text box anywhere in the 

document. Use the Drawing Tools tab to change the formatting 

of the pull quote text box.] 
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Test Comments 

1  

2  

3  

4  

5  

6  

7  

8  

9  
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SOIL HEALTH CARD RESULTS SHEET 

Date __________________________ Location / Management ______________________________________________________ 

Soil Type ______________________ Productivity ___________________________ Days since 20mm rain __________ Soil Moisture:  Dry / Moist / Water Logged 

 

RESULT 

 

TEST 

POOR 
1 --- 2 --- 3 

FAIR 
4 --- 5 --- 6 

GOOD 
7 --- 8 --- 9 

TEST SCORES 1 – 9 
1      2     3      4    5    Av. 

1.GROUND COVER 
(ground plants or mulch) 

Less than 50% ground cover 50% to 75% ground cover More than 75% ground cover 
      

2.PENETROMETER Wire probe will not penetrate 
Wire probe penetrates with 

difficulty to less than 20cm 

Wire probe easily  

penetrates to 20cm 

      

3.INFILTRATION More than 7 minutes 3 to 7 minutes Less than 3 minutes       

4.DIVERSITY OF 
MACROLIFE 

Fewer than 2 types of soil animals 2 to 5 types of soil animals 
More than 5 types 

 of soil animals 

      

5.ROOT DEVELOPMENT 
Few fine roots only found  

near the surface 

Some fine roots mostly  

near the surface 
Many fine roots throughout 

      

6.SOIL STRUCTURE 
Mostly in clods or with a surface 

crust, few crumbs 

Some clods but also many 

10mm crumbs 

Friable, readily breaks into 

10mm crumbs 

      

7.AGGREGATE 
STABILITY 

10cm depth 

20cm depth 

Aggregate broke apart in 

 less than a minute 

Aggregate remained intact  

after one minute 

Aggregate remained 

 intact after swirling 

      

      

8.EARTHWORMS 0 - 3 4 - 6 More than 6       

9.SOIL pH 
5cm depth 

20cm depth 
pH 5 or lower pH 5.5 pH 6 - 7 

      

      

10.LEAF COLOUR Stunted plants, leaf discolouration 
Some variation in growth  

and colour 
Appropriate leaf colour and 

uniform plant growth 
      

NB: Numbers resulting from the different tests are not intended to be combined to give an overall value of soil health
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LOW TEST SCORES: SOME POSSIBLE CAUSES 
Further information on many of the possible causes for low soil health scores may be found in the references given overleaf. 
 

Test result Situation indicated Possible causes 

1) Low ground 
cover 

ground plants absent or growth 
is poor 

unsuitable plant type(s), soil compaction, erosion, shading, trampling (especially when wet), overstocking 

2) Low probe 
penetrability 

soil is generally hard 

hard at the surface only 

hard layer at greater depth 

compacted by traffic, livestock or by overworking.  Organic matter content low. 

compacted by traffic or livestock, especially if soil is wet at the time 

compacted by heavy vehicles or ‘hard pan’ formed by soil inverting cultivators 

3) Slow water 
infiltration 

high proportion of clay particles 

lack of spaces, channels or 
burrows in soil 

naturally high clay content of soil type, possible loss of topsoil 

soil compaction, poor soil structure, lack of earthworms, surface crusting 

4) Low variety of 
soil fauna 

lack of habitat or food for fauna 

poor soil structure 

presence of harmful chemicals 

sparse litter, low soil organic matter, lack of soil spaces and channels 

frequency or intensity of tillage has been excessive 

mortality from recent use of insecticides or regular use of cumulative chemical(s) such as copper 

5) Poor root 
development 

hard soil lacking spaces 

poor plant nutrition 

root disease or attack 

loss of topsoil, poor soil structure, soil compaction 

soil pH not suitable for crop, lack of major or minor nutrients 

presence of soilborne pathogen, rootfeeding nematodes or rootfeeding insects 

6) Low 
earthworm 
count 

pH unfavourable 

poor food supply 

lack of soil spaces 

predators or parasites present 

presence of harmful chemical 

soil pH naturally low, pH reduced by use of acidifying fertilisers 

sparse litter and/or ground cover (and roots), low organic content, low populations of fungi and bacteria 

loss of topsoil, soil compaction, poor structure 

predators (such as flatworms) and parasites (eg parasitic fly may occur in ‘plague’ numbers 

mortality from recent use of insecticides or regular use of cumulative chemical(s) such as copper 

7) Poor soil 
structure 

powdery soil, few crumbs 

excessive clods 

lack of soilbinding substances and processes, low soil organic matter (sparse ground cover), few worms 

topsoil loss, soil compaction, low organic matter, ‘puddling’ of wet soil by stock, excessive cultivation 

8) High slaking soil particles disperse when wet 
10 cm:  topsoil loss, compaction, low organic matter, excess tillage 

20 cm:   poor mixing of soil by soil animals, acid conditions 

9) Low pH high level of acidity 

5 cm:   excess of nitrogen from inorganic fertilisers and legumes, poor drainage, low organic matter 

20 cm:   shallow top soil, unused N leached from above, if pH is less than 4 consider acid sulfate soil (grey clay, 
sometimes with yellow veins) 

10) Poor leaf 
colour 

unthrifty plant 
soil problem as indicated in tests 19, one or more essential nutrients deficient or unavailable (confirm via soil or 
leaf analysis), low organic matter, disease, waterlogging 
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SOIL HEALTH-continued 

Soil Biology 

Soil biology is the study of soil biota and the interactions they have with each other and their 
environment. Soil biota includes four broad groups, based on size:  

 Microflora (e.g. Bacteria, archaea, fungi and viruses <5 µm)  
 Microfauna (e.g. Nematodes 10 µm-2 mm and protozoa 5 µm - 200 µm)  
 Mesofauna (e.g. Small arthropods like mites and collembola 100 µm - 2 mm)  
 Macrofauna (e.g. Earthworms and insects 2 mm - 2 m) 

Soil Microbe Activity– check calico strips at different locations around the farm.  

 

 
 
 
 

    

 

Macro fauna – 

dung beetle 
survey 
 

    

 

Soil Type 
Soil varies between the landscape zones, but can be grouped along with vegetation, terrain and 

climate into these zones of similar productivity. Of course soil will vary within each zone as well, 

hence it is desirable to understand local soil types, and become familiar with their strengths and 

weaknesses. 
 

The Soil Profile 
Minerals and organic matter are reorganised into layers 
parallel to the soil’s surface.  These layers are called 
horizons.  A vertical sequence of horizons is called a 
soil profile.  Common sequences of horizons allow the 
classification of soil classes. 
 
The soil profile usually has 3 layers – A, B and C 
horizons.  The A and B horizons are layers that have 

been formed by weathering and soil development (eg; 
leaching, movement of particles up and down, organic 
matter and movement of animals).  A and B horizons 
comprise the solum (the active part of the profile – the 
living roots and other plant and animal life are largely 
confined to this area). 
The C horizon is partially weathered parent material. 
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Constructing a Soil Micromonolith 
 
Soil Profile Number __________________________     Slope __________________________ 
Location _____________________________________________________________________  

 
Sketch your soil profile, label the layers or horizons and record the data. 
 
     HORIZONS           PROFILE SKETCH                                       DATA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Describe the type of rock in the bedrock (if present) __________________________________ 
___________________________________________________________________________ 
 
Are peds evident? ( Peds are clumps of grains in the soil) _____________________________ 
 
Salinity: Is salinity present at this site?____________________________________________ 
 
If present, how can we account for this? ___________________________________________ 
___________________________________________________________________________ 
___________________________________________________________________________  

Organic 

 Layer 

Top Soil  

Layer 

Subsoil  

Layer 

 

Layer 

Geological 

Layer 

Contents of layers above top soil (if existing) 
Litter  _______________________________ 
Humus ______________________________ 
Total depth of layer above top soil ________ 
 
Top Soil (A horizon) 
Depth ___________ in (cm)  to  _________ in (cm) 
Colour ___________________ 
Texture: sandy       loamy         clayey 
Structure: columnar     blocky   platey   granular 
pH ____________ 
Temperature_________ 
Plant roots visible ___________ 
 
Subsoil (B horizon) 
Depth ___________ in (cm)  to  _________ in (cm) 
Colour ___________________ 
Texture: sandy       loamy         clayey 
Structure: columnar     blocky   platey   granular 
pH ____________ 
Plant roots visible ___________ 
 

 
Parent Material (C horizon) 
Depth ___________ in (cm)  to  _________ in (cm) 
Colour ___________________ 
Texture: sandy       loamy         clayey 
Structure: columnar     blocky   platey   granular 
pH ____________ 
Plant roots visible ___________ 
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ANALYSING SOIL DATA 
Using the soil data you collected and the information provided in the soil data tables on the sheet 
provided, complete the following. 
 

1. On the basis of soil depth, complete the following (refer to Table 1) 
The potential of my soil for water storage is _____________________________________ 

Why? ___________________________________________________________________ 

 
2. On the basis of colour, complete the following (refer to Table 2) 

a. The top soil, or A horizon: 
Amount of organic material ________________________ 

Erosion factor __________________________________ 

Fertility _______________________________________ 

 
b. The drainage in the subsurface soil, or B horizon, is: ____________________ 

 
3. On the basis of texture, complete the following (refer to Table 3) 

Layer or Horizon Water holding capacity Looseness of soil 

Topsoil A   
Subsoil B   

 
4. On the basis of structure, complete the following (refer to Table 4) 

Layer or Horizon Penetration of 
water 

Drainage Aeration 

Topsoil A    
Subsoil B    

 
5. On the basis of pH ranges, complete the following (refer to Table 5) 

Some plants that could grow here according 
to the soil pH plant chart 

Some plants actually observed 
growing here 

  

  
 

How well did the plants in the study area check out with the pH you measured?  
 

 
Describe in a short paragraph how you would set up an experiment to collect data and construct 
your own soil pH plant chart. 
 
 
 
6. On the basis of the soil temperatures, complete the statement below (refer to Table 6):  

The plants on my soil have ________________ growth taking place now.   
I predict that in 3 months the growth conditions of the soil, on the basis of soil temperature, will be 
___________________.  
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Soil Nutrients 

A healthy soil will provide sufficient nutrients for both plants and soil organisms. It is not just 

dependent on having nutrients existing in the soil as chemical compounds; it also depends on 

access to those nutrients. Nutrients can be locked-away from plants and soil organisms because 

of various soil conditions. The conditions that can influence availability and accessibility of soil 

nutrients include: soil moisture content; soil porosity; soil conductivity; pH; temperature and 

competitive demand between organisms. 

Follow the instruction from NSW Department of primary Industries to test for Nitrogen (N), 

Phosphorus (P), Potassium (K) and Calcium (Ca)  

Soil Management 

It has often been said that Australia has an old land surface, the implication of this being that the 

soils and underlying materials have been so strongly weathered that they are now infertile. While 

many areas of Australia have been exposed to weathering for many millions of years, many of its 

soils and surfaces, particularly those in the eastern part, are quite young. 

1.Testing for the presence of salts in the soil 

 
 

    

 

2. Complete the table: 

Farm Practices and Soil Biology Observation 

Compaction  
 

Erosion  
 

Waterlogging  
 

Salts  
 

Tillage  
 

Chemical treatments  
 

 

 

 

 

  

http://vro.dpi.vic.gov.au/dpi/vro/vrosite.nsf/pages/soilhealth_ph
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Survey Recording Form – Water Quality Testing 

Site Visited: 

Test Result Relevance and threshold values 

pH  pH is a measure of the Hydrogen ion concentration [or acid]in a 
water body.  It is measured on a scale from 1 – 14.    The 
measures from 1-6 on the pH scale are acidic.  7 is  neutral and 
levels of pH of 8 – 14 are known as alkaline conditions. 
Threshold range 6.5 – 8.  Below 5 or above 9 is extreme 

Temperature  The colder the water the more gas it can hold ie. Cold water will 
hold more oxygen than hot water.  Cold water though can affect 
the metabolic rate of all macro-invertebrates and micro 
organisms.  Larger organisms such as fish can use the high oxygen 
content to voraciously look for food and thus increase their 
metabolism in cold water. Range from 0 – 35oC can be expected 
and found 

Oxygen  Oxygen is used by water animals like fish and invertebrates.  Algae 
produces oxygen and animals ,and decay organisms, use it up.  
The percentage saturation of the water is important as it tells you 
how much potential oxygen the water is carrying at a specific 
temperature.   The lower the percentage the harder it is for water 
animals to breathe.  The  Colder the water the more oxygen the 
water can hold 
Threshold values between  85 -110% acceptable 

Salinity  The Oceans of the World started out as Freshwater.  Over 
time the salts that have washed into the ocean have built up 
as salt does not evaporate with water  There are 2 measures 
of salt content one is conductivity –the more salt the more 
electricity the water can conduct,  
threshold of 200 – 300uS/cm or you can measure  
TDS [Total Dissolve Solids]  
threshold value of 135 – 200mg/l. 

Turbidity  Is a measure of the suspended material in the water.  Water 
colour [tannins] does not have a significant effect on light 
penetration but suspended material does. It reduces light and 
heat  penetration, can lead to stratification and gill clogging in 
fish.  Threshold value of 6 – 50 NTU.  Recreational waters should 
be clear enough to see 1.2 metres into the water 

Phosphates  Australia is a phosphorus deficient environment.  Phosphorus is 
the nutrient that favours the growth of Blue Green Algae.  Most 
washing powders have reduced or removed phosphorus due to 
this environmental problem 
Threshold values : above 0.05mg/l potential algal blooms 

Nitrogen –  
3 forms 
Nitrate 
Nitrite 
Ammonium 

 Is the basis of all proteins and is found in urine/urea.  
Decomposition of dead organic matter will release Ammonia 
which breaks down to nitrite and then nitrate 
Threshold values Ammonium 0.02mg/l 
Nitrates 0.04mg/l  Above these values excessive plant growth may 
occur, particularly algae 

 


