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Foreword 
 

The journey towards soil health and productivity in the North East has been a team effort and 
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drive and initiative helped us get to what you are reading today. 
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without the guidance and support of Jennie Hermiston, Sue Leavold, Klaus Boelke, Tom Croft 

and especially Wayne Donehue.  Their facilitation, encouragement and fortitude enabled this 

publication to come into existence.  Special thanks also to my wife Muriel Jones for her support 

and patience during these projects. 
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Preface 
 

This book is the culmination of years of work by many people in North East Victoria, including 

guides, mentors and farmers, and describes trials aimed at understanding more about soils and 

their management.  In part funded through supporting government grants, it is based on the 

thoughts of commercial farmers and their experiences gained through countless hours of work 

throughout the trial period.  It was conducted through the drought years between 2004 and 2008 

when conditions were appalling. 

 

The work of trialling and increasing our understanding of the mysterious forces active in soils on 

farms will lead to better management practices, more precise control of inputs, and hopefully 

higher returns.  I say hopefully because currently all the dice are loaded against farmers in terms 

of government policies, input costs and market manipulations.  Applying the principles trialled in 

the project, will help reduce input costs and increase production in the short and longer term. 

 

There are very significant positives coming out of the project.  Recent massive rises in fuel and 

fertiliser costs as well as other inputs, have clearly shown the older methods of farming are no 

longer viable.  With the minimal amount of money and effort currently invested in agricultural 

research in Australia, at a time when, global food production and reserves are struggling to feed 

the global population, surely agriculture should have one of the highest priorities on the planet. 

 

The results of this trial have shown that the conventional approach to farming is grossly at odds 

with the realities of good land and crop management, as soils are deteriorating and crops are 

nutritionally unbalanced.  Farmers are now beginning to see the way forward, but it means a 

renaissance in agriculture.  It means having the courage to look to the future and go beyond the 

habits of past practices, to take a step into the unknown based on new understandings of soil 

biology through soil and plant testing.  This means a huge cultural shift, with the price of failure 

being economic devastation for farmers already severely stressed, but the hope of a new dawn, 

with many benefits for farmers, the environment and consumers of agricultural produce is within 

grasp. 

 

One of the greatest inputs needed is carbon, and Australian farmers are collectively quite capable 

of using more carbon that is currently returned to the atmosphere as oxides of carbon on an 

ongoing basis (so called greenhouse gasses) although funding and attitudinal shifts would be 

required to make this a reality.  This project points the way to working with soil micro-biology to 

increase soil carbon, but new processes such as the ‘EPRIDA project’ and work by CSIRO could 

make carbon available from biomass e.g. from city ‘wastes’ or plantation pruning’s, to add 

directly to soil.  The current proposal of burying carbon deep underground is a thoughtless waste 

of this valuable resource.  Carbon is the foundation of life on the planet. 

 

The way of the future is minimum energy inputs by greatly increased efficiencies, and recycling of 

resources currently thought of as waste products such as sewage from towns and cities.  The 

power of multinational companies must be bypassed in favour of relatively simple local answers 

where communities regain control of their own destinies. 

 

I commend this book to farmers and others as a step along the road, and hope progress with new 

ideas and techniques is rapid and successful on your journey of discovery, leading to sustainable 

agriculture and more healthy food for all. 

 

 

Roger Hall 

2/5/2008 
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INTRODUCTION 

This booklet has been developed as part of the Ovens Landcare Network’s soil health program; 

THE NEXT STEP. 

 

The success of the program to date is attributed to the development of successful partnerships with 

a range of organisations.  Special recognition is extended to the Department of Primary Industry, 

North East Catchment Management Authority, Gwyn Jones – Integrated Agri-Culture Pty Ltd and 

the participating mentor landholders. 

 

The Ovens Landcare Network would also like to acknowledge the support from the NATIONAL 

LANDCARE PROGRAM who provided the funding for this project through the community 

support grants programme.  Acknowledgement is also extended to the staff of the National 

Landcare Programme for their personal assistance. 

 

The Ovens Landcare Network is an over-arching organisation supporting all the Landcare groups 

which operate within the Ovens, King and Black Dog catchments, located in the foothills of the 

Great Dividing Range of north east Victoria.  The project aims to support and further develop the 

skills and knowledge base of farmers in the managing of their acidic soils. 

 

Background to the project 

Twelve sites were established in 2005 at four localities in the Ovens and Upper Murray 

Catchments, providing a variety of differing soil types to ensure a relevance of the trials to the 

wider community.  Five different lime products were applied in strips to each of the twelve sites. 

Overlaid across the lime product strips were five biological agents from a variety of sources, 

including commercial products, blends of commercially available agents including carp and 

seaweeds, and a home made “brew” forming a grid.  Soil tests were carried out at the start and end 

of the project period that is March 2005, March 2007 and again in March 2008, to ensure soils 

moisture conditions are consistent throughout and to validate data. 

 

The project has not only consolidated the knowledge gained over the past two years, but through 

the use of new technology, biological soil testing has scientifically verified visual assessments of 

soil ecosystems, and the potential to influence the abundance and diversity of earthworms, soil 

fungi, microbial communities, related to changes in soil pH and stimulating agents applied to the 

trial sites.  The development of this booklet has provided resource and reference material for both 

the mentor farmers continuing on into the future when utilising and transferring their trial sites to 

paddock scale activity, but additionally it will provide a concise “hands-on” and “how to” 

approach for adoption by traditional farmers moving forward into more holistically based farming 

practices. 

 

The purpose of this booklet is to develop a “Farmer Friendly” resource material to firstly 

document monitoring techniques and record key findings of the trial activities to stimulate and 

support local engagement and secondly, to document current Best Management as we try to 

encourage farmers to move towards a more sustainable future. 

 

Ovens Landcare Network 

Soil Health Programme 
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HOW TO GET THE BEST OUT OF YOUR SOIL? 

By Gwyn Jones 

 

Soil is essential to our farming practices and modern civilisations and yet it is often overlooked.  

We often ignore this valuable resource as we walk or drive over it.  In regards to Natural Resource 

Management often the emphasis has been on trees, weeds and rabbits together with the modern 

topics on water quality, ecosystem services and maintaining or rehabilitating biodiversity.  Yet 

soil, and to a greater extent topsoil, is the foundation from which agriculture yields its abundance. 

 

A starting point for discussion on how to get the best from your soil is to ask yourself this 

question.  Where did my soil come from?  Most soil originates from bedrock that comes from the 

breaking down of parent material [e.g. sandstone, igneous rocks and even limestone] and are 

called “residual” soils.  However, most soil has been transported via gravity, water [Alluvial], 

wind [Aeolian] or ice to their current positions. 

 

On your property you may have many different soil types.  Can you work out if your soil[s] is 

“home grown” or transported in?  Sometimes the transported soil is over the top of the original 

soil or over the top of the parent material.  Transported soils are often similar in texture as their 

individual particles are often the same size.  Some are light enough to be carried by the wind.  

Others are small enough to be suspended in water.  True silt soils that are, or have been, next to 

rivers or streams often have physical soil structure problems.  In a fast moving body of water, soil 

particles remain in suspension, for example in the middle of the river or stream.  As the body of 

water slows down the soil would settle out.  Imagine if you took a small amount of soil and put it 

in a jar of water, screwed the lid on and shake it for a few minutes.  If you left the jar for a while 

you would see soil particles slowly settle to the bottom.  The heavy bits settle first and lastly the 

clay content of the soil, which in some cases could take days.  To get the best out of silt soils they 

must not be overly cultivated and deep rooted plants are needed so that their root systems can 

force apart individual soil particles and press against other soil particles to form aggregates.  

Another, water transported soil is “swampy” soils or old lake beds.  Often these soils are high in 

organic matter and have a higher clay content.  For example they will crack in dry periods and in 

wet periods the soil will stick to your boots.  To get the best out of these soils a different approach 

is often needed because, they have a physical soil structure problem the answer is to approach 

their management from a soil chemistry perspective.  Heavy clay soils are chemically low in 

Calcium and consequently relatively high in Magnesium.  To get the best out of these soils the use 

of a good agricultural lime that has no Magnesium in it, will start to open up these soils and 

improve their chemical, physical and biological components. 

 

Having discussed the larger soil groups it is necessary to define soils into two general groupings 

being “gradational” or ‘duplex”.  When you dig up a gradational soil it all looks generally the 

same with no major colour changes.  Duplex soils are very different as the word “duplex” means 

two parts and when you dig up the soil at a full shovel depth, the soil will have two colours and 

often different textures.  In general, the top part of the soil is more like a loam and the bottom part 

of the soil has a higher clay content.  To get the best out of a duplex soil which often has less 

depth of topsoil compared to a gradational soil, the aim is to increase the depth of loam and to turn 

the “clay” into loam. 

 

At this point is would be good timing to introduce the “golden rules” to get the best out of your 

soil.  These principles work with most soils and are becoming associated with Best Management 

Practices of soil health. 
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The first golden rule is to maintain optimum 

stocking rates and ideally according to land 

classification and rainfall.  Rotational or Strategic 

Grazing as opposed to Set Stocking can encourage deep 

rooted perennial plants [including native grasses] that 

use water and nitrates deeper in the soil profile, hence, 

improving nutrient efficiency and recycling, improved 

summer growth and better ground cover over high risk 

times.  Utilizing nitrate also reduces soil acidification 

and reduces the need to “Lime” a soil.  Good grazing 

practices reduce stock camps, increase biodiversity in 

the pasture [root zones] and the soil. 
 

In times of drought strategic decisions have to be made 

early about stocking rates and the potential use of 

sacrifice paddocks.  The equation is:  to de-stock / 

reduce stock numbers or remove ground cover in the 

form of dry standing feed.  The decision is a classic 

example of trying to maintain economically and 

ecologically sustainability. 
 

The second golden rule is to maintain a minimum of 70% ground cover, particularly over 

summer.  Dr Christine Jones suggest to aim for 100% cover 100% of the time.  Ground cover 

protects the soil surface and acts as an insulation blanket.  Ground cover can be living [plants] or 

dead material [dung, stones, standing summer feed etc.].  Ground cover in the form of dead 

organic matter is a vital food source for soil biology, which plays an important role in recycling 

nutrients and maintaining or rehabilitating biodiversity.  If ground cover is substantially lost there 

is an increased risk of accelerated soil erosion occurring.  Natural resource management practices 

favour the retention of ground cover to a minimum of 70%, so that the long term asset of the soil 

is not degraded. 
 

What many landholders may not realise is that on many healthy soils, the soil surface is covered 

with [the remnants of] earthworm castings!  In fact healthy topsoil [on high rainfall country with 

reasonable Calcium levels] can be 100% earthworm castings.  Casts act as a protective covering 

or mantle over the original soil surface and they grow your soils depth.  A minimum of two 

earthworms per shovelful should be seen in Spring. 
 

The third golden rule is to minimise soil disturbance, in cropping situations minimum tillage 

practices are preferred together with stubble retention.  The burning of stubble exposes the soil 

and should be only a last resort.  The use of crop rotations, which include a pasture phase to 

increase the percent of time with improved ground cover, assists organic matter retention and 

associated improved water infiltration and reduces compaction and slaking.  There is one 

contradiction with the third rule in that heavy stock impact / tramping for a short period of time 

can be beneficial.  The on / off grazing with large numbers can have a “herd” effect, which when 

done properly does not have an adverse effect on the soil and can rehabilitate biodiversity. 
 

In summary to get the best out of your soil, you need to think about the history of your soil and its 

origins.  Look at the landscape, what it can tell you?  What can you learn from its shape, slope, 

which way it faces.  How many different soil types do you have on your property?  What 

characteristics do they have?  How can you best work with their strengths and avoid their 

weaknesses?  The three golden rules: optimum stocking rates, maintaining a minimum of 70% 

ground cover and minimum soil disturbance, will assist you in getting the best from your current 

soil situation.  You may wish to consider further and ask yourself the question “How can I 

enhance my soil resource, plant succession and productive capacity?” 
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SOIL HEALTH & AGRICULTURAL PRODUCTIVITY 

By Gwyn Jones 

 

In order to Advance Australia Fair as a nation and 

individuals, we need to take the topic of soil health 

seriously and invest resources in better 

understanding, what is a healthy soil and how we 

can improve our current level of soil health?  A 

healthy agricultural soil is a living renewable 

resource that has the ability to increasingly 

reproduce itself in the form of topsoil in a 

sustainable manner.  If a soil cannot re-produce itself 

it is simply not self sustaining. 

 

Soil Health is a measure of a soil’s vitality to renew and increasingly reproduce itself in the 

form of topsoil over a two to five year period.  For example, a healthy soil “grows” new topsoil 

and stores greater amounts of carbon. Sick soil has a net loss of soil and carbon due to accelerated 

erosion and associated agricultural production.  This is often associated with declining soil 

structure, low biodiversity, poor water holding capacity and low agricultural productivity. 

 

Soil health can be related to chemical, physical and biological components of the soil.  Soil health 

has six main enemies with the first three relating to the chemical component of the soil. 

 

Salinity =  excess of Sodium 
 

Acidity =  excess of Hydrogen 
 

Contaminates =  excess of Chemical Residues 

 

The other three enemies involve the physical component of the soil, especially when soil 

aggregation breaks down.  They include: 

 

Soil Erosion =  Soil particles detachment & transportation 
 

Soil Structure Declining =  Lack of aggregation pattern 
 

Soil Compaction = Lack of oxygen & pore space 

 

The six enemies to soil health all have an adverse affect on beneficial soil biology due to chemical 

imbalances, a lack of soil pore space and a poor environment for biology to multiply in.  There are 

three principles that promote sustainable soil health.  Firstly, to conserve the soil that you have via 

erosion control; secondly, to protect the soil surface with a minimum of 70% groundcover, 

particularly over summer and ideally, in a high rainfall district, the soil should be covered with 

100% earthworm castings.  Preference should be shown for deep rooted perennials over annuals.  

With regard to cropping the use of crop rotation would be preferred with minimum tillage, stubble 

retention and minimum stubble burning. 

 

The third and most important principle is to learn how to progressively grow new topsoil at a rate 

quicker than soil erosion removes it.  Given the appropriate soil chemistry [minimum 5.6 pH in 

water] and environmental conditions this process is mainly driven by the plants’ ability to develop 

and shed roots.  Decomposing roots and surface litter act as a food source for soil biology 

[especially earthworms] and ultimately can develop into “active” humus / carbon.  Remember that 

healthy soils are the foundation for healthy plants that give us eco-sustainability. 

Advance Australia Fair 

 

Australians all let us rejoice 

For we are young and free; 

We’ve golden soil and wealth for toil; 

Our home is girt by sea; 

Our land abounds in nature gifts 

Our beauty rich and rare; 

In history’s page let every stage 

Advance Australia fair; 

In joyful strains then let us sing 

Advance Australia fair. 

By Peter Dodds Mc Cormick 
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IS YOUR SOIL A RENEWABLE RESOURCE? 

By Gwyn Jones 

 

Soil means so many things to so many people.  An engineer can view it as a problem to be 

removed due to its potential instability.  Yet to farmers and landholders it is a precious resource 

that not only has a commercial value, but an inherent and ethical value.  But is it a renewable 

resource and can be viewed from a sustainable perspective?  Or is it non renewable that can, and 

should, be mined.  The pivotal point of this debate revolves around a soil’s ability, or inability to 

increasingly regenerate itself in the form of topsoil.  Therefore a healthy soil has the ability to 

“grow topsoil” and under a sustainable management system the soil literally becomes younger as 

new soil is formed. 

 

So how does this occur and how can we optimise this natural process?  The answer is to work and 

learn from nature.  How soils become younger can be seen when for example earthworm castings 

are left on the soil surface.  Often the origin material is subsoil and yet the end result is different, 

because it has been ground in the gizzard, which increases the surface area and availability of the 

minerals in the soil.  Earthworm digestion is carried out by enzyme producing and nitrogen 

liberating bacteria to create an end product that Darwin called “Vegetable Mould”.  Another 

example is to dig up a thistle and note the quality of soil close around the main roots.  How long 

did that plant and the associated biology take to produce new soil?  Plant roots and associated 

biology is the workforce to growing new soil. 

 

The plants release carbohydrates from their root systems.  Soil organisms are living and dying in 

less than twenty seconds, the soil pH is changing along the rootlets, which unlocks and makes 

available different elements.  The root hairs themselves get knocked off and are consumed by the 

soil microbes, that in turn produce excrements that are toxic to some soil microbes and may be 

food to others.  Micro-organisms are eating one another and competing for exudates which the 

plant produces from the root.  It is almost a war zone!  As this fight between the microbes 

continues, the root cap pushes on its endless search and a main mature root is left.  When the 

mature root dies we have a small hole in the soil, this is called a micro pore.  If conditions are 

favourable the strongest animals on earth – a worm, may make an appearance.  Have you noticed 

how earthworms follow down old root channels?  The earthworm is nature’s plough.  This 

small root channel has now been bored out by an earthworm and becomes a macro pore.  Now 

increased gaseous exchange can take place and the soil can start to breathe better.  Increased 

oxygen supplies to the soil aid the increase of microbial populations.  As the earthworm moves 

through the soil it leaves a smear of shiny almost silver slime.  You may notice it as worms move 

over a concrete or brick pathway.  This slime is mainly calcium carbonate.  The plant root systems 

seize the opportunity to utilise a relatively available form of calcium and new roots go down the 

worm channel (old root channel) and you can see them clinging to the side of the worm channel.  

So the regenerative cycle continues. The end result of the biological factory moving through is 

some form of humus formation that covers the old or original soil particles and binds them 

together.  Hence a soil will become darker due to an increase in carbon content, improved 

aggregation leading to greater soil pore space, water holding capacity, aeration and recycling.  The 

development or degradation of soil is one of the key issues between a renewable or a non-

sustainable farming system and indeed the continuation of human civilisation.  Healthy soil is 

sustainable and renewable when given appropriate management. 

 

The next section includes is a collection of articles by the “The Next Step” mentor farmers 

which gives an insight as to how they went about the practical management strategies to 

develop healthier soil.  These are the stories and opinions of the mentor farmers and are not 

meant to be taken as recommendations. 
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OUR LEARNING JOURNEY 

By Annette  Donehue  -  Smoko South 

 

Our soil health journey began not long after moving to live permanently on our property.  We 

began a Beef Cheque course where the encouragement was to grow more grass to run more cattle 

and improve your productivity. This made us think about soil health, but in doing that course we 

received a lot of negative feedback about the use of different or alternative forms of fertilizers and 

the treatment of the land that wasn’t conventional practice. The questions we were raising weren’t 

being answered in a positive and helpful way.  After raising the issue (soil health) with our local 

Landcare group, the secretary at the time knew of an agronomist who had recently moved to the 

district.  He had been doing some farming biologically and was invited to speak to our group at 

one of their meetings. We found what he had to say really interesting.  He mentioned Arden 

Anderson was coming to Australia for a series of courses about Biological Farming and not long 

after we enrolled in his three day course at Echuca.  We came home from that course exhausted 

from trying to absorb all that new information, but at the same time excited and eager to learn 

even more about the health of the soil and working with nature. 

 

It is always a great experience to hear various speakers talk about “Soil Health” and related topics.  

Whether it be Arden Anderson, Jerry Brunetti, Gwyn Jones, Ross Anderson, Graeme Sait, Stuart 

Hill, Maarten Stapper or Elaine Ingham their underlying theory of healthy soils is basically the 

same.  They may have different ways of achieving similar results, but they are all on the same 

wavelength, which means that there are a lot of like-minded people out there who think that’s the 

way to go. 
 

Being involved with the Soil Health program through the Ovens Landcare Network we have 

gained a lot of knowledge about balancing the chemical component of the soil (not forgetting the 

trace elements), improving soil structure, aeration, grazing management, retaining ground cover, 

encouraging biology and worm populations, improving the biodiversity of the plants, pastures and 

landscape, building humus levels, growing topsoil and increasing water holding capacity just to 

name a few. 
 

One of the most revealing and satisfying things that has come from this learning journey is the 

understanding that a healthy well balanced mineral rich soil at the bottom of the food chain 

produces healthy nutrient dense plants, grains, cereals, fruit and vegetables, which contributes to 

healthier animals and humans. Another positive is the like-minded people you meet and befriend 

along the way, people who are willing to share and exchange their wealth of knowledge, 

experience and energy.  However, for us the most rewarding aspect of our learning journey, apart 

from the improvement of our farm and environment, is passing our knowledge on to our children 

through practices and experiences on our farm. 
 

 

NATURES PLOUGH: THE EARTHWORM 

In Australia there are over 270 native identified species including the world’s 
largest earthworm [Megascolides Australis] at two metres long. 
 
How do you tell the difference between a Native and Foreign earthworm? 
Native species have the clitellum or “saddle” closer to the head than 
introduced species.  The three main “groupings” of earthworms are indicated by 
where they are found: 
Garden or pasture worm with saddle,  
Subsoil worms that are thicker & often with obvious no saddle,  

Compost or manure worms i.e. Tiger Worms, Red Worms and Indian Blues. 
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BEING MORE INFORMED 

By Ian McLarty  -  Bull Head 

 

My first interest in soil health began when I took control of my present property in 1985.  Though 

being a Victorian I went to W.A. early in my working life, had some experience in clearing virgin 

Mallee around Esperance, planting crops & eventually pastures.  However, the soils and rainfall 

there in the Mitta Valley were vastly different to W.A..  In my first year of ownership I lost 

several cows to grass tetany and asking around my neighbours was told that – that was pretty 

normal – “put out Causmag with hay for prevention, or give 5:1 Calcium / magnesium solution 

for treatment – if you caught them in time”. 

 

About that time I was driving past a property where I saw a farmer putting out in troughs, what 

appeared to be black course stock salt.  I stopped and asked what he was doing.  It turned out he 

had his pastures tissue tested and the missing minerals were then added to the stock salt.  He also 

informed me the company had closed down, but there was a commercial product available which 

had similar benefits.  I procured some of this and fed it out AD-LIB with very positive results. 

 

Also about that time John Stanley [Agronomist; Ex – New Zealander] was writing articles in the 

Border Morning Mail newspaper and had radio talks about soil degradation and the benefits of 

lime and soil aeration.  His language was too technical for me to absorb the science, but I was able 

to get the drift.  Hence forth, lime became an integral part of my fertiliser program.  I also 

switched to Rock Phosphate fertiliser plus some added trace elements – Not a lot, as interest rates 

were very high and cattle prices pretty low.  However, my incidence of Grass Tetany, Milk fever 

and prolapses virtually disappeared, so I knew I was on to something.  I also started to get 

interested in soil aeration.  At the time there were no commercially available tyned aerator with 

the design that I wanted.  So I built a “V” formation aerator and purchased custom built tynes with 

the boot being at the right angle, so that a tunnel was formed in the soil.  The aim of building the 

aerator was to reduce the horse power needed by 30%. 

 

My local supplier of stock minerals introduced me to Agronomist Roy Pearson of Kilmore and 

though I never met him personally he was of great help via telephone in my ongoing pasture 

developments.  I would send him soil samples and tell him what I wanted to grow.  I followed his 

recommendations precisely with very successful results until his untimely passing.  He introduced 

me to soil biology, green manure crops and explained in simple terms the soil test interpretation. 

 

When Gwyn Jones came along with his 10 day Soil Health courses, I took to them like a duck to 

water, because all that I had been struggling to comprehend over the previous 15 years suddenly 

started to fall into place. 

 

I was fortunate to be one of the twelve North East farmers selected to run a trial program 

involving various limes and different biological sources on our farm, but unfortunately we had two 

of the driest years on record.  So the results were not as outstanding as we may have expected.  

However, in some situations we did see topsoil depth increase 2-3” compared to our control in a 

few years.  I certainly believe in the value of the program and would like to see ongoing research 

in this area.  I will certainly continue to get my mineral balance in order to try to get soil biology 

to its optimum. 



The Next Step OLN NLP 2008 

The information contained in this publication has been formulated in good faith, the contents do not take into account all the factors which need to be 

considered before putting that information into practice. Accordingly, no person should rely on anything contained herein as a substitute for specific 

professional advice.   Soil Health  –  The Journey   Rev  18.0     May  2008               Page 8 

INPUTS TO GROW SOIL OUTPUTS 

By James Neary  -  Murmungee 

 

We have 127 hectares in the Murmungee Basin in North East Victoria and the property has been 

in the family since 1863.  I am 54 and worked the farm with my father until his death in 1987.  

Since then I have worked it with my wife and twin sons. 

 

I tried Reactive Rock Phosphate from Australian Mineral Fertilizers, South Australia back in 1985 

and 1986. I did not achieve any visual pasture growth pattern changes but there was a major 

increase in earth worms over the soil. Given I did not get increased pasture growth I went back to 

Super. Then in 1993 the Burgoigee Creek Landcare Group had an agronomist come to a meeting 

and speak. What he said interested me. I went and employed him as my Agronomist. We set about 

applying double strength Super and Potash at 150kgs to the hectare with trace elements of Copper, 

Boron, Zinc and Molybdenum. I then started applying Lime in 1995. By 1998 pasture composition 

and health had greatly improved. 

 

The Ovens Landcare Network received funding from National Heritage Trust to run Soil Health 

courses and field days which were run by Gwyn Jones. I went and did these courses to increase 

my knowledge and understanding of how to grow and look after soil because a little knowledge is 

dangerous.  For example we had Grass Tetany problems so with that little knowledge we applied 

Dolomite at 2500 kg / Ha to one paddock and it turned out to be one of the worst pasture paddocks 

With hard topsoil lack of vigour, dull and not growing.  After increasing my knowledge we have 

rectified the problem by putting on Corallitic lime from calcareous skeletons of corals and algae. 

 

After doing the informative courses I went back to putting Reactive Rock Phosphate on in 2004 at 

100 kg per hectare plus 100kg per hectare of Lime. In 2005 I applied 250 kg per hectare of 

reactive Rock Phosphate. In 2006 I applied 500kg per hectare of Calcium Lime.  I then became 

one of 12 Mentors to run Lime and Biology trials on my property, to see which biology had an 

economic and soil structure beneficial outcome. 

 

The amount of worm activity has to be seen to be believed. With huge amounts of worm castings 

on the soil surface, growing more top soil and the fertility tubes in the soil for the plant roots to 

follow, getting the minerals, nutrients and retain moisture.  All this has been achieved to the 

increased fertility of the soil over the past 10 to 12 years. 

 

The next step I will be doing is to concentrate on the soil biology inputs and foliar sprays for 

phosphorous and trace elements to keep the soil alive and healthy for a sustainable farming 

enterprise. I must also improve my grazing management to retain ground cover to protect soil 

biology and other living life to get the best outcome for nature and finances. 

 

On the property in mid March 2008, I have noted that with further digging and looking at the soil 

in all the paddocks that there is very good earthworm activity on the trial site had spread 

about 150 meters [on flat ground] to the North through a shelter belt of trees and into the next 

paddock.  But to the south the most worm activity in the soil was about 80 meters.  In both 

situations after these distances the worm activity dropped off a lot.  My thoughts are even with the 

very dry conditions we have had during the trial.  The biology applications have worked and 

spread a good distance either side of the site, enhancing worm activity. 
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SOIL HEALTH – WHAT IS IT? 

By Bob and Marj Falconer  -  Meadow Creek 

 

Apart from being interested in the ‘health’ aspect of soil health, our understanding of soil health 

came from knowing about what good soil looks like in veggie gardens – its dark, it’s loose, it 

smells good, it grows a huge variety of veggies and weeds, it’s full of earthworms. Instinct tells us 

this is good dirt. 
 

As a result of doing the soil health courses and being involved in the Lime trials, we’ve learnt the 

importance of having the equivalent of your veggie garden covering your paddocks.  The trick is 

how do you make this dark, loose, sweet smelling layer full of earthworms which is chocked full 

of nutrients held in a storehouse where soil biology work in partnership with the plants, recycling 

and feeding.  At the same time this topsoil/humus is soaking up and storing water (when we have 

rain) like a big sponge and at the same time locking up carbon. 
 

 

Our Soil Health Journey 

 

a)  Stocking rate – We now stock within a safe range rather than pushing the envelope. During the 

’06 drought we were overstocked and our paddocks suffered. We now aim for 100% of ground 

cover 100% of the time and our farm is now recovering.  We are happy if we have a smorgasbord 

of annual and perennial rye, clovers, phalaris, brome and a mix of what is usually considered 

weeds. A bit of dock, flatweed, thistles, capeweed and sorrel for instance, all add to the 

biodiversity and provide a varied diet for the cattle. 
 

b)  Grazing Management - The rest the paddock gets is as important as the time spent gazing the 

paddock.  At different times of the year, there are different priorities. We aim to leave plenty of 

cover and not to re-graze the newly growing desirable plants. We used to be more ‘lock-step’ with 

our rotation but now we graze according to what the paddock needs – maybe only one day’s 

grazing or if we want to eat out a less desirable species we’ll leave the cattle in longer eg. to knock 

down tall phalaris.  
 

c)  Aeration - We have experimented with aeration for 20 years, more seriously in the last 10 

years.  Our interest in aeration probably came from the veggie garden idea that you instinctively 

know that soil that has air spaces and is loose is going to grow better pasture than compacted soil.  

We also visited Geoff Wallace’s Kergunya farm in the early 70’s and saw the results of Keyline 

irrigation and aeration. 
 

The benefits of aeration on our farm have been strong new root development in the rip lines, 

growth of stronger plants, better species colonising the paddock, loose soil in the rip lines for at 

least 2 years, the pasture holds on longer in the dry, the establishment of phalaris and a worm 

population explosion.  The action of earthworms can give a huge boost of nutrients.  A soil test 

taken in 2005 of earthworm casting that were in the soil and deposited in the rip lines showed 

Calcium increased by almost 6x, Magnesium about 4½ times, easily available Phosphorous over 

2x.  These are one off figures and may never be repeated but they are consistent with figures from 

the book “WORMS in Australia” by David Murphy p.26.  At the moment, October 07, there is a 

visible difference between paddocks that were aerated in ’04, ’05 and ’07 and the adjacent 

paddocks on our farm.  They are greener, on the whole the plant species are better, phalaris is 

colonising in the trial plot paddock. 
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d)  Soil tests - Soil tests give you a guide to the balance of nutrients, and therefore a targeted plan 

for the use of the best form of Calcium and the other minerals for our soil.  In the past we were 

addressing low pH with Lilydale Ag lime but our Calcium : Magnesium ratio needed to be changed 

so a lime product that was straight Calcium was going to be more beneficial.  On our property the 

lime trials have shown that the finer ground limestone’s, with no magnesium have worked better on 

our soil than the one with Magnesium. 

 

In the past we kept hearing about Phosphorus getting locked up in the soil when the pH was low, so 

just putting on super was not a good economic decision, if it was not going to be available to the 

plants.  In 2006 we used RRP [Reactive Rock Phosphate], because we are getting the Calcium to 

address pH problems plus the Phosphorus which we needed and in a form that would be broken 

down by our acidic soils.  – as low as pH 4.1 [Calcium Chloride]. 

 

We bought BioAgphos which also had biology to get the process to happen quicker and we added 

about 7kg/ha of raw sugar during spreading, as recommended by Arden Andersen. It didn’t spread 

very easily – but we think that it has been responsible for positive changes across our paddocks. It 

was spread June 06 with drought conditions ever since. 

 

e)  Improving soil fertility improves volunteer plant species -   the more desirable ones for fodder 

eg. perennial rye, white clover.  Our pastures used to have a lot of flatweed, onion weed, silver 

grass, sweet vernal, fog and capeweed. Some had little or no rye or clover. In 2007 we had white 

clover, huge flushes of sub clover everywhere, quite a bit of medic and despite the drought, rye 

pushed up seed heads through the capeweed. We didn’t physically plant any of these.  

 

The paddocks we have aerated in the last few years have moved to better pastures more quickly and 

phalaris has moved in to some.   

 

Natural progression in pasture species can work in reverse- ie regression with a backwards move to 

a less desirable species.  Overstocking or drought  can bring up opportunist plants –on our farm it 

was capeweed in 2007.  

 

f]  Improving soil fertility improves volunteer plant species – the more desirable ones for fodder 

We have seen how more desirable plant species colonise / move into pasture as the fertility rises. 

Our pastures in the middle and east had a lot of flatweed, onion weed, silver grass, sweet vernal and 

fog, capeweed, some paddocks better than others, some had little or no rye or clover and one had an 

old phalaris pasture which the cattle avoided if at all possible.  

 

Over the last few years we have seen a move to annual rye and sub clover.  Last year we had a lot of 

medic with clover and rye moving in.  There is much less silver grass.  This summer / autumn there 

were visible rows in the trial plot where the limed strips were a different colour from the non-limed 

strips (bleached grass stems in the limed strips and brown onion weed stems in the non-limed 

strips).  The paddocks we have aerated in the last few years have moved to better pastures faster and 

phalaris has moved in to some / dependent on opportunity eg rest time, grazing pressure, rain. 

 

This year [2008] despite the drought there have been outbreaks of white clover, huge flushes of sub 

clover everywhere, quite a bit of medic and despite the drought, rye has pushed up seed heads 

through the capeweed. We didn’t physically plant any of these. 

 

Natural progression can work in reverse- ie regression with a backwards move to a less desirable 

species, overstocking /drought can bring up opportunist plants –it was capeweed in 2007. Even so, 

the capeweed was not very lush which tells us that it was not there in a high nitrate/stock camp 

situation but rather, an opportunistic plant that could get up and cover the bare dirt in the dry 

conditions.  The break next year will be interesting to see what opportunists win through. 
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We saw an interesting phenomenon – in June 2007 with the capeweed layer on the lawn, there was 

massive worm activity with a thick layer of castings covering the yard – good if this translates to 

the paddock.  It’s better to have a cover of eg capeweed than bare soil.  The cattle did very well on 

capeweed.  Time will tell how well it works as cover until next year’s break.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
g) Trying Different Things   

In the past we have put on super, targeted mineral fertilisers, rock phosphate, biology, sugar, Nutri 

Soil, Lilydale Ag Lime, fodder booster and the products in the lime trial.  In the future we would 

like to experiment with products like worm castings, kelp, fish, compost and different biological 

stimulants. 

 

We have learnt through the lime trial, the importance of digging, sniffing, observing and 

recording.  This gives you a guide as to how close to the veggie garden stuff you are getting. The 

audits have been very valuable in helping us to know what to look for and to train our eye to 

changes. Sometimes we have found that what is going on top of the soil doesn’t quite follow what 

is going on underneath.  

 

We have found that the young topsoil can be built relatively quickly but it can also be used up 

quickly –eg  after 7” rain in Feb 2005 there was a huge flush of green fodder in a paddock which 

we had aerated in spring 2004– the topsoil was growing nicely in spring but the soil went pale and 

compacted following the rain and rapid growth. We have found that the old sniff test is a very 

accurate guide to good soil.  

 

h)  Being involved    Being involved in the trials has given us confidence to try things because we 

have the opportunity to share ideas with the other mentors and the field days have been great for 

picking up on ideas. Other mentor farmers have really inspired us to take leaps of faith.  On a 

district basis there has been a big spin-off, with more people getting involved in stepping outside 

the square and the soil health / sustainability message is now more mainstream in papers like 

Weekly Times and the North-east Farmer.  Gwyn is always there to guide, challenge, support and 

nurture us in our soil health journey but for someone who is always looking for silver bullets, it’s 

been a rather longer journey than I want sometimes. 

 

We have learnt some do’s and don’ts in the growing of topsoil.  We aim to do more of the do’s 

than the don’ts but we still manage to stuff up.  Our aim is to trying to keep things Heading in the 

Right Direction by maintaining ground cover, preferably a smorgasbord of annual and perennial 

rye, clovers, phalaris, brome and a mix of what is usually considered weeds.  Why do we want 

ground cover?  It’s fodder, it provides cover for the worms to make their castings and it provides a 

rhizosphere where the plants & biology manufacture topsoil – the veggie garden stuff. 

 

‘Can Topsoil Save the World?’ or should we be saying  ‘TOPSOIL CAN save the world!!’ 
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SOIL INFLUENCE ON PLANT AND ANIMAL GROWTH 

By Alan Wood  - Markwood 

 

I have been involved in the “Soil Restoration to Improve Productivity” program as a mentor from 

the beginning, four years ago. 

 

The soil auditing with Gwyn and looking at comparative soil tests information has been extremely 

good.  It was good, because problems in your stock are a reflection of your soil figures.  For 

instance with the application of 2000 kg/Ha of Lime there has been a 14% increase in Zinc 

availability.  The majority of our soils are zinc deficient and for this reason longitudinal cracks 

often occur in cattle hooves.  Zinc deficiency can also affect whether animals stand on their toes or 

are flat footed.  Flat footed animals quickly breakdown in the wet winter weather. 

 

It is not surprising to see no increase in the levels of boron in the soil after applying lime.  Boron 

deficiency causes “snake heading” trees, hollow stems in brassicas and if you would like better 

crops, keep the Boron near desirable levels. 

 

Taking the shovel in the field and looking at the physical aspects of soil has been invaluable.  

Worm numbers can indicate how much free phosphorous and aeration is being supplied naturally.  

Rhizobia on legume roots that don’t have a pink appearance when cut could indicate excess 

organic nitrogen in the soil.  If this is the case, pasture cropping would be advisable to retain 

perennials and reinvigorate the legumes in the pasture. 

 

From my involvement with this NLP program I have learnt how to produce more grass and not to 

lose soil, through erosion. 

 

Don’t plough in 
your symptoms 
and leave your 
problems! 
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WORKING THINGS THROUGH 

Colin Briggs  –  Rutherglen 
 

As a mentor farmer we have 1000 Ha’s of cereal, beef and sheep.  To grow pastures and crops to 

their potential they need to be provided with a balance of a number of things.  These include 

physical, chemical and biological aspects to be able to work together.  By taking soil tests we are 

able to determine what our soil needs to be able to achieve a pH of about 6.0 [in water], as any 

higher is to close to getting it wrong. Acidic soils often require an application of calcium to help 

bring the ph up. This, however, doesn’t mean getting any type of calcium (in the form of lime). 

Careful consideration needs to be given to the soil type as some soils are high in magnesium, in 

which case you would not want to purchase a lime with high levels of magnesium.  No one type of 

Lime suits all soils.  Through studying soil tests you can determine where your soils are up to both 

in a physical and chemical sense.  You are able to see the change happening through the tests. 
 

By heading the soil pH in the right direction, the use of biology can allow for fungi and bacteria to 

grow on the soil surface to allow for plant matter to be broken down quicker.  This in turn will 

encourage worms to do the recycling process.  
 

Being able to do a quick soil audit by taking out a shovel full of dirt can help you start to get a 

handle on what to look for in a soil: the depth of top soil, fertility tubes, oxidization, hard pans, are 

the roots going side ways?  You can also get a sense of the structure and aggregation of the soil.  

Learn what to look for when you get down on your knees.  It is great to be able to see changes 

happening in the soil. [i.e. am I making topsoil?] 

Before the trial I had little exposure to the different biological stimulants.  It was interesting to see 

the benefit after applying biology.  It was good to see what has occurred [even after a not so 

favourable trial period].  A notable difference can be seen in the soil.  After two years of being 

involved in the program, I feel more confident about how to assess what my soil is doing and be 

able to make a more informed decision as to the next steps I need to take to keep improving my 

soil structure and keep it in a healthier state. 
 

With soils being so complex and varied, and with the potential of varied weather patterns, if we 

can create an environment in the soil which allows for strong and healthy growth for plants 

through having better soils, our productivity can only improve. 
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OBSERVATION AND APPLICATION 

By Peter Kirk  -  Tallangatta 

PA & MT Kirk Awarded: The Royal Agricultural Society of Victoria in conjunction with the 

Weekly Times.  2007 Weekly Times Farm Business Awards – RAS Beef Producer of the Year. 

 

Every morning when we arrived at school, my school teacher would ask the class– “What did 

you see this morning on the way to school?”  That question has assisted me to develop a keen 

sense of observation.  This skill, I feel has helped me to achieve so much over my busy life, so far. 

 

Farming 

Marie and I made a conscious decision to have a successful farming business.  To breed a quality 

animal that “weighs”, heavy.  To grow good grass and pasture, the soil must have a reasonable 

level of fertility.  In order to do this we initially took soil tests and followed the recommendation 

of increasing the applications of superphosphate.  This happened for many years, however, it was 

felt that another source of fertilizer was needed to reduce our dependence on chemical fertilizer. 

For many years we watched farmers, whom we considered better farmers than us and observed 

that their pastures appeared to be becoming “superphosphate dependant” and so we started to 

search for, and use other products like Vic Mill. A slight change was noted, but the price 

frightened me at the time.  We also used foliar spray, but it didn’t seem to work.  The price of 

super kept rising so I looked and talked to many stalls at field days and other informational 

venues.  Then one day when I was talking to a friend, he claimed the virtues of his product.  He 

stared telling me about things such as “slow build up of microbes, biota worms and bugs and how 

to gradually increase the pH in your soil.  Wow, I thought this guy must have some real good 

stuff!  I decided to purchase some of his product.  Initially I did notice a slight change in the grass 

and preferential grazing in some areas, however I noticed a greater pasture growth response after 

about ten tank loads of product application.  I now know why, as I was using an old chemical 

spray unit, which probably had some spray residue in the bottom! 

 

As a child I observed my father ripping rabbit burrows around the hillside and the grass always 

seemed to grow better in these areas.  The investment in a rabbit ripper seemed like a good idea 

at the time.  We slowly ripped around the hillsides, being careful not to break the implement. This 

not only loosened the soil, but also lifted it, cracking the hard soil away from the rip line and 

creating a small shallow trench around the side of the hill.  The topside of the trench fell in and the 

lower side remained up.  These rip lines were about three meters apart. I noticed an immediate 

change in the pasture growth and initially put it down to the increased water retention in the soil, 

however I have subsequently found that I created a huge biological reaction in the soil by aeration 

and feeding all the soil life (bugs, bacteria and worms).  It should be noted that the trench created 

by the ripper stays greener much longer into the season and gets green before the other areas when 

the autumn break comes.  I took the opportunity to sow phalaris seed into the rip line by walking 

along sprinkling seed into the furrow.  The seed struck and now a deep rooted perennial grows 

along the rip line. 

 

One year we had lots of sorrel so it was decided to put out lime.  The first lime used was Moss 

Vale (fine lime quick acting) big mistake. The next autumn was fairly dry with short Rye Grass, a 

little clover, volunteer and annual grasses and lots of hungry weaner cattle.  There was over a 

hundred in the mob and about half got the staggers!  I immediately sought opinions from near and 

far but the response was noncommittal.  It was suggested to spray Epsom Salts on the grass and 

then apply one ton of Lilydale lime, which has magnesium in it.  Lilydale lime consists of; 

Calcium 5 parts to Magnesium 1 part.  I caused the problem by creating another imbalance in the 

soil by applying to much pure lime and not enough magnesium with it.  A further problem in the 

soil was high potassium and a low sodium level. 
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The ripper was bought out again and ripping around the hill VERY SLOWLY about walking 

pace was a daily chore for about six weeks.  We also kept up the annual application of supper 

phosphate and when it rained the usual chores started with rotational grazing and thankfully the 

staggers disappeared. 

 

I have noticed the grass seems to grow better at different times and at different stages of growth.  

On top of our hill there is a plateau and we sometimes get snow and this is when the grass really 

jumps away.  I feel that the cold activates biology in the soil.  Also during the lunar cycle of full 

moon, there is a lot more light and the plants and organisms seem to be stimulated to a higher 

level of activity. 

 

Then along comes another challenge, trying to understand Gwyn Jones and science. I did some 

courses with him as I realized he had a message, so I just hung in there and one day he said 

something about biology and a clean tank. I thought about this.  Then the penny dropped…Wow!  

Could that be the part of the answer, as to why I did not always get good results with the foliar 

spray applications?  Was there residue in the spray unit that was neutralizing the foliar spray? So 

we purchased a new spray unit, only for the carp kelp and bugs.  Over the next month, in between 

jobs, I sprayed, starting at bottom of hill and working all the way to the top.  I noticed a dramatic 

change in the pasture growth and especially in one particular paddock.  However, I couldn’t work 

out why the grass seemed to be better in this one area.  Same number of cattle, same product 

application and the same pasture?  So I looked at diary and realized that it was on the full moon 

when I sprayed where the grass grew best!  Now I am really verging on madness?  Am I becoming 

a Lunatic? 

 

It should be noted that with lime application trace element deficiencies can become apparent. 

Gwyn Jones Soil Health course emphasised this potential and with recent soil tests this problem 

has occurred in some areas.  Footrot and vertical cracking can appear in the animals hooves, so we 

just put a small amount of zinc sulphate in the stock salt to solve the problem.  Zinc is also a trace 

element that is necessary to maintain soil balance. 

 

When using biology new challenges will appear and must be dealt with accordingly.  For example, 

in our gravity water system, which feeds from the plateau springs down through several troughs, 

the biology will grow every where in the soil, in the water and will also block the pipes.  However, 

by adding another bug to the water the pipes will clear and flow again. 

 

Soil audits are telling me a very good story. All the hard work, having a belief that the system will 

work and only watching those who can do it better is coming to fruition.  Last year in the midst of 

winter a shovel at full depth of the blade the soil was coming up black with strings of fungi about 

four inches in length lots of worms and bugs were observed. I constantly look for the birds, the trees 

the color of the leaf tips, watch the sun cycle, the wind, the flow of water or lack of it, digest what is 

around in quiet times away from the crowds and watch for new plants.  These are the signs that 

prompt me to respond to careful planning.  My grandfather taught me to watch for the harbinger [a 

fore runner] of spring, the birds and their nesting habits. I get satisfaction in doing this. 

 

 

EARTHWORMS: THE SOIL MAKERS 
 

The life cycle of an “annual” earthworm starts with a 2-5mm greenish yellow 
capsule that turns dark brown before they hatch [depending on species].  
Earthworm eggs hatch generally in early spring and contain between two and 
twenty young.  They are ready to feed themselves immediately.  Under good 
conditions in 2-3 months a worm reaches breeding age and is mature in twelve 
months. 
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THE COMMON THINGS THE MENTORS DO 

Below is a list of topics and the number of mentors that have utilised or practise these 

management strategies [not including the trial sites]. 

  

 

Rotational Grazing or time related grazing: 11 

 

Use soil tests that include trace elements 12 

 

Use some form of soil mechanical aeration 10 

 

Used active or packed soil biology [bugs in bottles] 10 

 

Use of straight Lime [no Magnesium] 11 

 

Use of Lime with Magnesium 10 

 

[Would not use Lime with Magnesium again]    2 

 

Use kelp, carp, humic acid, sugar, worm juice etc 11 

 

Use of trace elements 10 

 

Has used mineral fertilisers 10 

 

Use of Rock Phosphate   9 

 

Utilise the timing of Lunar cycles    8 

 

Used biological or mineral [pre]seed treatments   8 

 

Has used homeopathy   4 

 

Used compost or related concentrates   3 

 

Used radionics or magnets etc: on water supply    3 

 

Has used paramagnetic rock   2 

 

 

The key thing about this list is that they have tried many products and strategies as they have 

progressed in developing healthy soil.  They have been prepared to do lots of experimentations 

and make lots of mistake.  They have made observations and fine tuned their systems. 

 

Remember that often the best results have come from a combination of things like good 

grazing and maintaining ground cover, the appropriate use of soil aeration, soil balance and 

working with or feeding soil biology at strategic times.  Again the above list is not meant to be 

taken as recommendation, but only as observation from the case study of the mentor farmers. 
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”THE NEXT STEP” PROJECT OUTCOMES 

By Gwyn Jones 

Background NLP Soil Restoration to Improve Productivity program 2007 OLN 

 

As part of the NLP Soil Restoration to Improve Productivity program soil tests were originally 

taken from 12 trial sites at a depth of 2 inches to a total depth of 6 inches.  A total of thirty six soil 

tests were taken. Two thousand kilograms per hectare of five different limes: Galong, Mosevale, 

Kurdeez, AlCal and Lilydale were applied to each site with controls between them.  Lilydale lime 

was the only “lime” which contained significant levels of Magnesium, but a better definition of 

this product would be the use of the term “Dolomitic” Lime.   

 

In the second year of the original NLP program another set of thirty six soil tests were taken again 

at a depth of 2 inches to a total depth of 6 inches.  Galong Lime was selected for comparative data 

analysis [Mosevale was second] as its trial sites demonstrated a superior initial visual response 

which was validated on the soil health audit sheets created by Integrated Agri-Culture Pty Ltd.  It 

should be noted that soil tests were taken from where the Galong lime only had been applied. 

Comparison of Original Soil tests to Galong trials  

Soil Restoration to Improve Productivity NLP conducted by Ovens Landcare Network 2005-7  
Results of 72 Soil tests being 0-2", 2"-4" & 4"-6" over 12 demonstration sites 

 Desired 2005 2007  

 Prior after  2000 kg/Ha 

 to Liming of Galong Lime 

pH  [1:1 Water]            6.2 5.1 5.6  0.5 Unit 

P Reserve* ppm 19 40  110 % 

P Available* ppm 21 37  76 % 

Sodium ppm 26 45  73 % 

Calcium ppm 742 1200  61 % 

Sulphur ppm                30   19 27  42 % 

TEC [CEC] 9.5 11.69  23 % 

Potassium ppm 170 207  22 % 

Zinc ppm                   4-10 1.9 2.17  14 % 

Organic Matter  3.8 4  5 % 

Magnesium ppm 129 131  1 % 

Manganese ppm 73 74  1 % 

Boron ppm                   1 0.6 0.6  0 % 

Iron ppm 254 239 ﴾﴿ [6] % 

Copper ppm               2-4 1.14 1.06  [7] % 

Aluminium ppm 553 498 ﴾﴿ [10] % 

Base Sat H %              12 38.9 28 ﴾﴿ [38] % 

*A small amount of P had been applied to some sites.  Soil tests by Brookside Laboratories.   

Data analysis by Integrated Agri-Culture P/L for OLN NLP 2007.   
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Results indicated that Calcium levels were raised and this was a major contributing factor to the 

soil pH change from 5:l pH to 5.6 pH (in water 1:1).  This is of interest as Mg levels only 

increased one percent.  A significant outcome of the two year trials was the doubling of P reserve 

levels and a seventy six percent increase of available P.  *Two sites had small amounts of P 

applied to them; however their individual test results did not greatly vary from that of the other ten 

trial sites.  Further validation of their inclusion was that the soil tests were taken at 0-2”, 2-4” and 

4-6” depths and the overall reserve levels were increased, which would not have been greatly 

influenced by the use of single Super.  Their inclusion was justified in the author’s opinion. 
 

NLP The Next Step program 2008 OLN 

As part of this program soil tests were taken at 0-2”, 2”-4” and 4”-6” depths from the remaining 

four limes.  Below are the averages for each of the four limes tested.  Highlighted are the major 

changes and the most important is the 45% increase in the Total Exchange Capacity (TEC) of the 

treated soil.  In effect the surface area of the soil has increased so that there is a greater capacity of 

the soil to hold nutrients.  This is also verified by the decrease in the soil bulk density as the 

porosity of the soil has increased.  The increase in the TEC can also be attributed to the 18% 

increase in the Organic matter and 28% increase in the total carbon levels.  It has been possible to 

grow new topsoil in drought conditions. 

 
NLP - The Next Step 
2008 

0-6" 
Aver 

0-6" 
Aver 

0-6" 
Aver 

0-6" 
Aver  

Ovens Landcare 
Network Mosevale Alcal L Kurdeez Lilydale Ave of 4 

TEC 47% 51% 41% 40% 45% 

pH [Water 1:1] 0.5 0.3 0.8 0.5 Unit 0.5  

Total Carbon% 25% 14% 38% 37% 28% 

Organic Matter% 14% 22% 16% 21% 18% 

      

Sulphur ppm 23% 24% 12% 19% 20% 

      

P Available ppm 24% 6% 15% 26% 18% 

      

P Reserve ppm 118% 118% 103% 164% 126% 

      

Calcium ppm 77% 62% 78% 61% 70% 

      

Magnesium ppm 15% 11% 26% 47% 25% 

      

Potassium ppm 106% 129% 100% 81% 104% 

      

Sodium ppm 132% 132% 120% 122% 127% 

Base Saturation %      

Calcium % 30% 13% 27% 15% 21% 

Magnesium % -19% -27% -9% 6% -12% 

Potassium % 37% 36% 40% 27% 35% 

Sodium % 55% 48% 51% 61% 54% 

Other Bases % -3% -4% -10% -7% -6% 

Hydrogen % -19% -10% -26% -18% -18% 

Boron ppm -9% -36% -25% -32% -25% 

Iron ppm -1% 3% -2% 15% 4% 

Manganese ppm 26% 4% 43% 47% 30% 

Copper ppm 93% 57% 29% 27% 52% 

Zinc ppm 36% 41% 15% 51% 36% 

Aluminium ppm 13% 10% 13% 12% 12% 

Bulk Density -12% -13% -13% -11% -12% 

Soil tests by Brookside Laboratories Inc, USA    
Data analysis by Integrated Agri-Culture P/L    
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There could be many reasons to explain the rise in P levels.  It is the author’s belief that the 

increase in Ca raised the soil pH, which in turn increased both available and reserve levels of 

phosphorous.  Galong gave the greatest increase in available P and Lilydale gave the greatest 

increase in reserve P.  The increase in pH and P levels together with increases in Ca, K, S, could 

account for the improvement in plant succession and some preferential grazing.  Pasture 

palatability and preferential grazing of some of the limed sites has been a two edged sword, with 

the benefit of improved plant species and protein levels giving rise to preferential grazing of stock, 

even in a rotational system.  Concerns have been raised that if treated areas are too heavily grazed 

this may lead to an increase in weed invasions. The use of grazing cages could have been of value. 
 

The increase in sulphur levels by twenty percent is surprising, but reflects the similar outcomes of 

the Galong lime.  The increases are of great benefit as traditional S levels are low in the North 

East of Victoria.  One explanation could be that the lime stimulated the sulphur feeding bacteria; 

however, this is only a general assumption. 
 

All five limes increased available calcium levels with ranges from 61%, 62%, 70%, 77% & 78%.  

As a general comment it would appear that some limes were better suited to some soil types in the 

North East. 
 

With the exception of Galong lime the other four limes increased magnesium levels which could 

in part be due to the mixing of the subsoil with the topsoil over a three year period.  Lilydale Lime 

nearly had twice the effect on raising Magnesium levels than the other limes. 
 

Potassium levels also increased which could increase the likelihood of Grass Tetany especially 

where K levels were already high [and original Mg levels were low].  K increases could also be 

due to the soil ped platelets opening up caused by the effect of the Calcium.  Elevated K levels 

could also make the Calcium induced Boron deficiency worse. 
 

The elevated levels of sodium could be attributed to the drought conditions that were experienced 

during the trial period.  However, Sodium moving to the soil’s surface was not detrimental to the 

health of the soil as levels are traditionally low. 
 

The new four limes that were tested all induced a boron deficiency which is a concern as when 

calcium is applied there is often a need to raise boron levels in ratio to [the additional] calcium.  

Boron is needed especially for tip growth and cell structure hence this could induce bloat, lodging, 

poor keeping quality and pasture palatability. Also higher OM levels will tie up B in drier weather. 
 

Iron levels were not greatly affected, but manganese levels varied a lot from 1% to 47%. 
 

A major difference between the quick acting Galong lime and the other four limes was that 

Galong induced a copper deficiency in the soil, but the other four limes indicated a copper 

increase.  If Galong is to be used an emphasis needs to be placed on Cu / Mo levels and ratio 

before a lime is applied.  All five limes gave a positive increase in zinc levels which is 

encouraging to know especially for the Rutherglen area. 

 

Only Galong reduced aluminium levels the other four increased them by over 10%. 

 

Does biology work and improve soil health? 

The application of biological stimulants can improve soil health by improving soil aggregation and 

soil structure, darkening the soil by increasing carbon content, improving root depth and 

branching, increase earthworm activity, especially surface casting.  The use of biological 

stimulants has improved overall topsoil depth and increased the sustainability of the soil trialled.  

It should be noted that it was highly probable that when the individual biology trial sites were 

sprayed on there could have been spray drift across the site, especially when there was wind.  

However, the biological trial sites would have had the highest concentration.  This may also 

explain why on some of the trial sites the whole trial site area had preferential grazing. 
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Which biology was best? 

An opening statement needs to be made before answering this question.  Different biology works 

better in different soils and at different times.  As with any agricultural production there are 

significant differences in soil types, rainfall and production methods.  The trials with the biology 

clearly illustrated that although general conclusions can be drawn, this is not a recommendation 

for the use of the trialled products and at times inconsistent results were often found. 
 

In general the use of Petrik “Digestor” with Petrik’s “Green Manure” on the trial gave the most 

consistent highest score using the the Soil Health audit sheet developed by Integrated Agri-Culture 

P/L.  Petrik Digestor came first during the trial period.  It also confirmed that some commercial 

biology can survive drought conditions.  However, it was established that there is a very strong 

correlation between summer ground cover and the re-establishment of beneficial soil biology.  It 

should be noted that the greatest scores were when the Petrik Laboratories products crossed a lime 

application, especially Galong Lime.  This verifies the comments on the Petrik container:  “As 

with all effective biological materials, Digestor will only reach its full potential when used in 

conjunction with:  Adequate supply of macro and microelements, sufficient organic matter, soil ph 

of 6 or more, sufficient supply of available Calcium.” 
 

The Petrik and lime combinations, especially with Galong lime had the greatest increase in topsoil 

depth including a darkening of the soil, soil structure was greatly improved with improved crumb 

formation.  The treated sites often smelt “earthy” and had good decomposition of organic matter 

on the soil surface and decaying roots.  The plant roots appeared to have a greater downward 

directionalisation, which contributed to increased root depth.  Earthworms were often found in 

moist conditions. 
 

A critical finding was that after the 2007 drought broke and the sites were re-assessed the topsoil 

depth and improved colour had greatly reduced.  For example the Petrik / lime combination in 

some cases had reduced topsoil depth by fifty percent, which could be directly related to the 

reduction in ground cover.  In general the larger the loss of ground cover the greater the 

detrimental effect on biological activity and associated topsoil depth.  Carbon / organic matter 

levels dropped which resulted in lighter / reduced soil colouration. 
 

The following tests were carried out by DPI Rutherglen – Biosciences Research Division 

Four soil samples comprising duplicate samples from two treatments were submitted by Wayne 

Donehue on the 21st December 2007.  The tests performed were Gravimetric Moisture, Water-

Holding Capacity and Microbial Biomass Carbon and Nitrogen 
 

Treatment  Soil moisture Biomass Biomass 

description  content (%) Carbon Nitrogen 

  (ug/g dry soil) (ug/g dry soil) 

Site A Moyhu 

Control - No Treatment  11  59.00   8.71 
 

Site A: Moyhu 

Biology Treatment: Petrik  9  80.50   11.88 
 

Site B: Rutherglen 

Control - No Treatment  9  40.71   6.01 
 

Site B: Rutherglen 

Biology Treatment: Petrik  6  38.9   5.74 
 

Comments for the report:  … The values for MB above seem to be low overall, which is not 

surprising for a summer collection. The values obtained for each treatment are not likely to be 

significantly different (as local variability ion values is usually pretty high).  Of note however is 

the high value for treatment A compared to all others and particularly site B data.  
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The product “Soil and Seed” by BioAg came in second in the overall trials for the first year of the 

original program.  It had a darkening effect on the soil and increased earthworm activity.  “Soil 

and Seed” improved soil aggregation and soil porosity.  One mentor’s farm took the proactive 

management strategy and applied it to his cereal seeds on sowing.  The crops appeared to tolerate 

the drought conditions with improved root depth and overall volume.  “Soil and Seed” proved 

worthy of inoculating the seed, especially when under moisture stress in drought conditions.  In 

2007/8 Soil and Seed moved to overall third place with Homebrew coming second.  It appeared 

that Soil and Seed was adversely affected by the drought to a greater extent than the Homebrew.  

The “Homebrew” was different to the other four products in that each brew was unique in that it 

included soil provided by the mentor, which meant that every brew was different. 
 

The Homebrew recipe is in Appendix One see page 46.  Of significant interest was that the 

Homebrew had good results in both the limed and un-limed sites.  This is an important 

outcome, because if lime is not needed it is a strategic cost saving.  Why did the Homebrew work 

without lime is open to debate.  The Homebrew was the only product used that in effect already 

had a [bio-available] calcium source in the mix.  The use of a very small amount of Ca and Silica 

could “kick start” the calcium already in the soil in what Dr Arden Anderson describes as pump 

phase congregation e.g. a little calcium / water to get the pump going.  However, this is just 

speculation at this stage.  The Homebrew had improved earthworm numbers and often had larger 

sized worms that finished when Spring time finished.  It should be noted that different soils were 

used to make each mentor’s Homebrew so the equation worked, but the soil inputs greatly varied.  

If future farmers were to consider making a Homebrew they would need to be educated in where 

they selected their soil source from as it is more of an art than a science. 
 

The trial of Ian Mill’s mixture had in places the highest fungi activity and a different smell.  It was 

also of value, but not so much on heavier soil.  The trial of Peter Kirk’s carp and seaweed mixture 

was encouraging and of benefit with a lot of worm activity.   
 

It would appear that the combination of different biology’s in the one area had a synergistic affect, 

which was greater than the individual applications.  The biology appeared to affect the first few 

inches with a darkening of the soil and improved soil structure.  In addition the lime had a greater 

influence in the subsoil with improve structure at a deeper depth.   
 

Further questions to be answered over time include does biology spread and if so how fast?   

As James Neary noted, the biology has spread off this site and on to other paddocks, but time will 

only tell us how far it will go.  Suggestions for the future are to dig a real shovel hole of soil from 

the best area(s) and swap it with a shovelful (pasture included) of poor soil.  Will the good soil 

biology migrate/radiate into the surrounding poor soil?  Or will the isolated good soil biology 

reduce and die out in an adverse environment?  These questions are yet to be fully answered and 

further research and extension is required.  An outcome of the biological trials is that the 

application of biological stimulants can improve topsoil development.  Biology can survive the 

drought[s], but ground cover is critical to the sustainability of soil biology and especially 

introduced biology. 

 

One of the outcomes by working through this project has lead to the following question: 

Which is the most critical – Ground cover or applying biological stimulants? 

The answer would appear to be that ground cover, especially in drought, is one of the critical 

limiting factors to the recovery of soil biology.  Therefore, management strategies that maintain 

ground cover should be encouraged and adopted as best practice. 
 

Practical observations 

The greatest amount of practical observations have been on clover nodulations.  Firstly, take a 

bucket and water with you so that you can gently wash out the clover roots that exposes the 

nodules.  The wash method, as compared to simply crushing and banging the soil off, allows you 

to see the true colours of the nodules.  If washing does not take place the soil can partly discolour 
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the nodules and the soil colour acts as a background that can place a different emphasis on the 

nodule’s true colour.  It was essential to cut off nodules to see the colour that was inside them in 

order to make a true diagnosis.  Pink is good and white is poor.  Secondly, by washing the roots 

you can see the branch formation of the root system and the positioning of the nodules.  During 

the twelve month period it was noticed that nodulation took place where there was moisture and 

some plants’ roots systems followed the moisture down in the soil profile as the soil dried out.  

The result was that some clover roots only had nodules 4 inches down in the soil where the 

moisture was, but none above them.  This example further reinforced the need for landholders to 

examine their soil when the soil is drier for there are many changes that happen as a soil dries out.  

Of particular interest of “summer” audits was that large earthworms were often still active in what 

could be described as a dry to touch soil. 
 

Heliotrope Weed invasion 

On one of the Rutherglen sites the weed Common Heliotrope [Heliotropium europaeum L] looked 

like it had been deliberately sown where the lime was applied.  There were also plants in the 

controls but they were not as thick and defined.  It was interesting to note that the biologically 

treated sections did not influence the weed’s growth.   
 

General Observations 

Not all limes work at the same speed.  Fine limes work quicker, but is this better? 

Lime should be applied to the whole of a paddock as evenly as possible, for even grazing pressure.  

The higher the existing soil calcium levels, the poorer the response to lime [Law of Diminishing Return]. 

Stock will often prefer to graze soils that have been limed and increased grazing pressure can change 

plant densities and species.  Over grazing can open up a sward and weed invasion can occur. 
 

Applying biology / biological stimulants 

Generally speaking additional biology does better with soils that have higher calcium levels. 

Biology applied to the trial sites survived the drought. 

Groundcover is essential for biology to survive over summer. 
 

Other observations 

You need to grab a shovel and have a close up look to see / smell what is happening.   

Do not under estimate the relationship between smell and what you see.  Smell is important.   

In summer have a look at your soil, it is different in Spring and worth looking at. 

Practical tip:  In summer pre-soak the area with a bucket of water for an hour before digging.  

Earthworms do not like to be exposed on the surface, so their castings are often hidden under 

leaves etc. 
 

Mentor’s Development 

The mentors that were selected came from a diversity of backgrounds and knowledge levels.  In 

general mentors were often surprised at what they found in their soils and the more they looked 

the more they found.  The mentor’s program has been a success, however, the question needs to 

be asked, did the mentor’s skill, knowledge and attitude change because of this specific program 

or because they simply had a reason to go and dig up their soil, have a look and use a checklist to 

go through a series of observations and document what they saw? 
 

The mentor’s success came about by learning from doing and repeating the skill over several times 

under different conditions.  The program created the vehicle for this learning to take place and 

their observations have improved as they have been exposed to the changing seasonal conditions 

and in many cases shared learning on other mentors’ properties.  The acid test for mentor’s 

learning took place when on field days mentors took small groups and they went through the audit 

sheets with other farmers.  The mentors made excellent observation and easily conveyed and 

explained them to other landholders.  The audit sheet simply allowed a logical process to express 

what many already knew. 
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STRATEGIES FOR DEVELOPING A HEALTHY SOIL 

 

STOCKING RATE  1st 

 

GRAZING METHODS  2nd 

[Root development and shedding] 
 

SOIL TEST 

       Soil pH > 5.6 - 6.2* [in Water] *Beware of requirements for speciality crops 

Review P,K,S levels 
 

Calcium to Magnesium Ratio 
 

If needed 

1st Choose a Calcium Source [+ P or @33/1 Mg, @5/1 Mg, @2.5/1 Mg or S]  

 

 

 

 
 

Make your selection first before you consider ENV* 

Don’t buy “Lime” only on *Effective Neutralising Values 

 

2nd Assess ENV* [Transport $] 
 

CHANGE SOIL pH  

Reassess Mineral Interactions & Trace Element Requirements 

 

 

REVIEW SOIL PHYSICAL STRUCTURE 

a] Is there a problem? eg a hard pan  [Use a penetrometer?] Or 

b] To enhance topsoil development [to compressing time?] 
 

REVIEW SOIL BIOLOGY 

   a] Stimulate Existing Biology [Improve conditions?  Do you feed them?] Or 

b] Adding “Better Bugs” Seed inoculate 1st & Soil 2nd [to compressing time]? 

 
GROW NEW TOPSOIL / BUILDING CARBON LEVELS  

Aim for humus to coat the original soil particles, making your soil younger and creating a new renewable resource. 

Humus holds more nutrients, increase water retention, giving homes to a greater diversity of biology. 

Growing Topsoil is the by-product of sustainable farming! 

 
REVIEW PLANT SPECIES SUCCESSION: 

a] Improve plant species/succession – review harvesting methods by & of plants?   Or 

        b] Adding seed [Cropping]: Direct sowing –perennials, if they are present [to compressing time]? 

 Integrated Agri-Culture Pty Ltd 

Ca 22% + 

P 15% 

= Rock 

Phosphate 

Ca @ 25% + 

Mg 10% = 

Dolomite: 
   2.5 Ca / 1Mg 

Ca @30% + 

Mg 5% = 

Dolomitic 

       Lime:5Ca/1Mg 

Ca 23% + 

S 18% 

= Gypsum 

 

Ca @ 33% 
+ Mg 1% 

 = Lime: 
33Ca / 1Mg 
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DEVELOPING A HEALTHY SOIL 

So far in this booklet you may have noticed a series of themes that have developed such as the 

need to look more closely at your soil and learn ways to reduce harmful effects on your soil 

biology.  This next section explores the development of strategies to develop healthy soil and what 

areas you may need to focus on and some of the challenges that you may expect. 

 

By Gwyn Jones 

There are many challenges that face landholders and rural communities such as drought, fires and 

floods.  Developing strategies to develop healthy soil can also be challenging as what do you focus 

on?  The answer is to support existing plants with associated root development, leading to root 

shedding and recycling of organic matter within the ecosystem.  In an agro-ecosystem soil 

disturbance through cultivation or grazing is often part of the dynamics of modern production 

systems.  Therefore in order to work with existing plants, one of the first practical strategies is to 

identify and appreciate plant succession on your property.  To take an extra example, what plants 

grow on high fertility sites eg stock camps?  Often these “indicator” plants are associated with 

excess nitrogen in the soil.  What plants grow on low fertility shallow soil?  [Remember that 

aspect will greatly affect this].  Your current plant species will often range in succession 

somewhere between lower fertility to extra fertility indicator species.  Can you name your 

dominate plant species?  Do you want to change them?  From an agricultural perspective, 

landholders often wish to improve the plant species that they have by killing off existing plants 

and reintroducing new ones, for example, the cultivation and reseeding of an “improved” pasture.  

Alternatively, strategies can be put in place so that less desirable species decrease and more 

desirable species naturally volunteer as conditions better suit their growth. 

 

If stock are part of your system, the stocking rate and selection / implementation of a grazing 

method is a critical management strategy, because if over grazing occurs desirable species are 

often reduced together with root depth and nutrient cycling.  In relationship to the soil a key 

strategy is to conduct a soil audit of the physical, biological and chemical components of the soil.  

Many landholders think of a soil audit in association with a soil test.  Independent soil tests are of 

value, especially to identify Ca/Mg, K/Na ratios and other essential elements including the trace 

elements Boron, Iron, Manganese, Copper, Zinc and also Aluminium.  Beware of the dangers of 

mineral antagonisms.  Remember “A little Knowledge is a dangerous thing – it is not the 

Knowledge, but the little”!  For every soil can tell a story, the trick is to learn to read the signs.  

So grab a shovel and have a dig.  A shovel audit can assist you in identifying the physical 

components of the soil.  You can assess a soil for its texture and structure.  If, soil aeration is poor, 

management strategies would be needed to address these matters and a strategy could be to do 

nothing.  If you wanted to become proactive, ask yourself; is it a physical problem?  For example, 

a hard pan and plant roots going at right angles.  Should an aeration tool be used? Is a multi tyned 

aerator needed to get under the hard pan and shatter it?  Your soil may benefit from mechanical 

aeration in order to enhance topsoil development, remember a worm is a great aerator. 

 

Your shovel audit may have also highlighted your abundance or lack of soil biology.  In 

favourable conditions soil life, or the resulting decomposition, can be seen.  If you are not happy 

with your existing biology and biodiversity, you have two choices as to which management 

strategy to take.  Firstly, improve conditions for your existing biology by “feeding” them.  For 

example, seaweeds, limes, fish, sugar etc..  Or secondly, adding “Better Bugs” to your seed / 

soil with compost teas or commercial “off the shelf” products. 

 

How do you know if things are getting better?  Stock rates or crop yields improve.  The ground 

becomes soft and has more of a spring [back] to it.  You can get the shovel in the ground a lot 

easier and the autumn break comes earlier and summer is a lot shorter.  The succession of plant 

species improve as you get less “weeds” & more desirable plants.  You are growing topsoil. 
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SEEING IS BELIEVING – but I have not seen 20% 

By Les Brown  -  Mudgegonga 

 

My 200 Ha property in N.E. Victoria is located in Mudgegonga.  A major tributary to the 

Barwidge Creek flows through the farm, which is part of the Ovens Valley Catchment. 

 

My Grandfather settled on part of the property in the late 1800’s.  My father successfully farmed 

sheep and cattle until his death in 1966.  The only fertiliser used over those years was 

Superphosphate and in the later years traces of Molybdenum.  After my fathers death I trained as a 

Motor Mechanic established my own business and I am still involved in the trade.  The farm had a 

poor fertiliser history.  In 1999 I began some pasture improvement with varied success.  Prior to 

any pasture improvement the stocking rate was about 8 DSE and stock being produced were of 

low quality.  Over the following 2 or 3 years I applied Super and Lime [Mainly Dolomite as that’s 

what the fertiliser contractor recommended] the renovated paddocks received varies applications 

of Hay Booster and Fodder Booster. 

 

Due to the expense of fertiliser and my lack of knowledge in soil fertility I decided to get some 

assistance.  In Spring of 2001 I engaged the services of an agronomist [I now refer to as a NPKS 

agronomist]  Over the next 18 months or so he had me applying Super and Potash [Potassium 

Chloride] 2 x 1 with trace elements [and some times some Nitrogen] at 200 kg/Ha twice a year.  

Lime was to be spread at 2 ½ ton/ Ha, when I could afford it.  Some of these fertilisers blends cost 

up to $575 per ton and thats not spread.  Although I have my own belt spreader, fuel costs and 

wear and tear are all added to the cost.  At about this point in time I had increased by stocking rate 

to around 15 DSE, but to my eyes the majority of pasture wasn’t looking healthy.  I also realised 

there we’re no earthworms and in general I was pretty disappointed in the pasture growth.  

Someone from Vitec told me that Muriate of Potash – killed worms.  I already wasn’t comfortable 

adding Potash when the soil test was indicating moderate levels of Potassium and the Phosphorous 

levels were still very low – Olsen 4.5.  And when he suggested I started to apply Sodium Chloride 

[Common Salt] @100 kg/Ha.  I thought it was time to learn more about soil health so I could 

make my own decisions. 

 

I joined a three year course with Beef Cheque Group in 2003.  Well worth the time although the 

soil fertility is very much down the NPKS line.  I attended a Seminar by Graeme Emerson from 

Emfert Pty Ltd and this with out any doubt was a eye opener and a major turning point in my 

learning about soil health. I had independent soil tests done by SWEP and analysed by Emfert.  I 

applied a prescription blend of a biological friendly product for Emfert to a crop of Oats already 

sown in the Autumn of 2003 and WOW , what an experience.  This was the first time something 

really grew, I harvested it into silage in October producing 15 T/Ha DM.  Seeing is believing. 

 

Another good experience was on a phalaris pasture also sown in Autumn 2003.  By spring it 

wasn’t looking well.  A soil test indicated most things were Ok apart from some traces element 

deficiencies.  I was wanting to get involved with foliar sprays so I bought a new tank mounded it 

on a trailer with my fire fighting pump in front and a cluster jet on the back and began 

experimenting with brews in a jar first to make sure the ingredients were compatible.  So I did and 

it was Ok.  The brew was a fish emulsion base with dissolved Superfine lime, sugar and all the 

trace elements in sulphate form [indicated as deficient on the soil test] and everything else 

considered friendly plus a little bit of Moly [Sodium Molybdate].  It took about 400 litres per Ha 

to keep the brew in suspension.  So off to the phalaris paddock I went.  Eventually I got it all out, 

all was ok apart from that blocked, Blocked, BLOCKED cluster jet.  I have since refined my foliar 

sprays and invested in larger jets.  But before I manage to get that bloody fish smell off me and 

the ute [about two weeks] the phalaris and clover in that paddock changed colour to a rich green 

and started to grow.  It hasn’t stopped growing and is still one of my best paddocks. 
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And then along came Gwyn Jones.  In 2004 the Mudgegonga and District Landcare Group with 

the support of Farm Bis engaged Gwyn to conduct his 10 day Soil Health and animal nutrition 

courses for us and other from neighbouring districts.  These courses were well attended and 

appreciated by all.  Thanks Gwyn. 
 

I am privileged to have been a mentor in the NLP Soil Restoration to Improve Productivity 

program and the NLP “The Next Step” Soil Health Project over the last four years.  Unfortunately 

climatic conditions have not been favourable for soil restoration with the drought persisting over 

the last couple of years.  Although with soil testing and audits it has become very obvious to me 

which minerals are best suited to our granite soils.  Below is a copy of a soil test from the Lime 

trials on my property.  Galong was the best performing lime. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I am currently applying this lime along with RRP [Reactive Rock Phosphate] and trace elements 

as necessary.  I have also been involved in brewing biology and adding it to foliar sprays over the 

past few years. 
 

My stocking rate has gone up from 8 DSE in 1999 to 26 DSE during the winter of 2007.  

Although this was too many, I only had to purchase 1 ton of fodder per cow and calf unit to get 

them through.  This equates to 3 DSE so 23 DSE is the true figure for the winter of 2007. 
 

Looking back over the last 10 years the first thing I would change if I had the time again is to 

reduce the stocking rate.  I believe the pastures could have improved faster with a lower stocking 

rate.  Although I am pleased to have produced good quality stock over the past few years.  My 

current stocking rate is 13 DSE and it will increase to 19 by Sept 2008.  Because the stocking rate 

has been so high I have not been able to see a 20% increase per year.  They say you can’t see a 10 

% difference, but I have not been able to see a 20% increase. 

 
The Next 

Step  
NLP Trial 
Results  L Brown  

 
0-2" 
2005 0-2" 2007 2"-4" 2005 2"-4" 2007 4"-6" 2005 4"-6" 2007 

Pd ID Control Galong L Control Galong L Control Galong L 

 Nil 2000Kg/Ha Nil 2000Kg/Ha Nil 2000Kg/Ha 

       

TEC 12.54 11.8 9.79 11.47 8 8.49 

pH [Water] 5.7 6.2 5 5.4 5.1 5 

OrganicMatter% 7.2 5.53 3.74 3.55 3.13 2.3 

Sulphur 23 30 29 37 23 33 
P Available 
ppm 34 52 20 30 18 25 

P Reserve ppm 26 85 13 24 15 24 

Calcium ppm 1343 1606 652 1026 572 538 
Magnesium 
ppm 148 112 103 117 87 108 

Potassium ppm 295 281 180 287 160 153 

Sodium ppm 17 20 18 20 16 14 

Calcium % 53.55 68.05 33.3 44.73 35.75 31.68 

Magnesium% 9.84 7.91 8.77 8.50 9.06 10.60 

Potassium% 6.03 6.11 4.71 6.42 5.13 4.62 

Sodium % 0.59 0.07 0.8 0.76 0.87 0.72 

OB% 6 5.20 7.4 6.60 7.2 7.40 

Hydrogen % 24 12.00 45 33.00 42 45.00 

Boron 0.81 0.60 0.72 0.76 0.54 0.80 

Iron 149 158.00 152 166.00 132 142.00 

Manganese 209 107.00 239 93.00 257 244.00 

Copper 2.57 2.28 2.3 1.45 2.25 1.52 

Zinc 6.49 6.02 1.81 1.75 1.89 0.93 
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BUILDING NEW TOPSOIL 

By Dr Christine Jones 
 

"The nation that destroys its soil destroys itself" (Roosevelt 1937) 

 

The future of Australia depends on the future of our soil.  The most meaningful indicator for the 

health of the land, and the long-term wealth of a nation, is whether soil is being formed or lost. If 

soil is being lost, so too is the economic and ecological foundation on which production and 

conservation are based.  

 

In little over 200 years of European settlement in Australia, more than 70 percent of land has 

become seriously degraded. Despite our efforts to implement 'best practice' in soil conservation, 

the situation continues to deteriorate. 

 

If the amount of productive soil continues to decline, debates about the optimum enterprise mix, 

pasture species, type of fertiliser, percentage of trees, or any other 'detail' over which we seem to 

argue endlessly, are irrelevant. They amount to re-arranging the deck chairs on the Titanic. 

Research efforts in the soil science arena have concentrated on reducing the rate of soil loss. The 

concept of building new topsoil is rarely considered. 

 

Building new topsoil 

In order for new soil to form, it must be living. Life in the soil provides the structure for more life, 

and the formation of more soil. Soil with poor structure cannot function effectively, even when 

nutrient and moisture levels are optimal. 

 

The essential first step to rebuilding topsoil is actively growing groundcover with high 

photosynthetic capacity. A cover of green plants fixes atmospheric carbon, providing fuel for the 

soil engine, while also buffering soil temperatures, improving water infiltration and slowing 

evaporation, so that soil remains moister for longer following rainfall. The soluble carbon exuded 

into the rhizosphere of groundcover plants and/or channelled deep into soil by mycorrhizal fungi, 

provides energy for a vast array of microbes and soil invertebrates, which produce sticky 

substances enabling soil particles to be glued together into lumps (aggregates). When soil is well 

aggregated, the spaces (pores) between the aggregates allow the soil to breathe, as well as absorb 

moisture quickly when it rains. A healthy topsoil should be ‘more space than stuff’, that is, less 

than 50% solid materials and more than 50% spaces. 

 

Friable, porous topsoils make it easier for plant roots to grow and for small soil invertebrates to 

move around. Well-structured soils retain the moisture necessary for microbial activity, nutrient 

cycling and vigorous plant growth and are less prone to erosion. Unfortunately, soil structure is 

very fragile and soil aggregates are continually being broken down. An ongoing supply of energy 

in the form of carbon from the rhizosphere exudates of actively growing plants and, to a lesser 

extent, decomposing organic materials, enables soil organisms to flourish and produce adequate 

amounts of the sticky secretions required to maintain soil structure and function. Healthy, 

chemical-free soils also create appropriate conditions for humification (conversion of soluble 

carbon to humus), a process which does not occur in most conventionally managed agricultural 

soils. 

 

Ingredients for soil formation 

The material which today is commonly regarded as 'soil' is usually only a compacted residue of 

rock minerals. Healthy topsoil consists of minerals plus air, water and living things such as plant 

roots, micro-organisms, insects and worms and the organic materials they produce. It is through 

the re-instatement of the missing components that new topsoil is formed. 
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There are six essential ingredients for soil formation. 
 

1.  Minerals     2.  Air     3.  Water 

4.  Living things IN the soil (plants and animals) and their by-products 

5.  Living things ON the soil (plants and animals) and their by-products 

6.  Intermittent and patchy disturbance regimes 
 

There is little information available as to how to increase the levels of air, water and organic 

materials in soil. This may explain why many people believe that new topsoil cannot be formed. 

One has to wonder, how did all the topsoil get here in the first place??? We know how quickly it 

can be lost when the fundamental principles for soil formation are ignored. But how quickly can it 

be formed? 
 

Rates of topsoil formation 

The rates of soil formation provided in the scientific literature usually refer to the weathering of 

parent material and the differentiation of soil profiles. These are extremely slow processes, 

sometimes taking thousands of years.  
 

Topsoil formation is a separate process to rock weathering and can occur quite rapidly under 

appropriate conditions. In fact, soil building in association with green plants occurs naturally in 

most terrestrial habitats, unless reversed by inappropriate human activities, such as overgrazing, 

excessive cultivation and/or the application of harsh chemicals. 
 

The building of new topsoil depends on us, and our future depends on building new topsoil. 

This is the greatest challenge facing modern agriculture. Fortunately, highly effective land 

management techniques such as pasture cropping and pulse grazing have become available to 

Australian farmers over recent years.  
 

Livestock movements based on short pulses of intense grazing followed by adequate recovery can 

be used as a tool to prune grass roots and feed soil biota, trample litter, improve soil surface 

condition, increase biomass and improve biological diversity above and below ground. In some 

situations pulse grazing is more effective when combined with 'pasture cropping', a technique in 

which annual grain or fodder crops are direct-drilled into perennial groundcover. This one-pass 

operation disturbs about 10% of the soil surface, creating localised areas of improved aeration, 

moisture infiltration and mineralisation. The rapidly growing crop provides a readily available 

carbon source for microbes in the rhizosphere, stimulating levels of soil biological activity.  
 

The late P.A. Yeomans, developer of the Keyline system of land management, recognised that the 

sustainability of the whole farm was dependent on living, vibrant topsoil. The formation of new 

topsoil using Keyline principles, at rates not previously considered possible, was due to the use of 

a tillage implement designed to increase soil oxygen and moisture levels, combined with a 

rest/recovery form of grazing and pasture slashing, to prune grass roots and feed soil biota. 

Yeoman’s was able to produce 10 cm of friable black soil within three years, on what was 

previously bare weathered red shale on his North Richmond farm. 
 

Healthy groundcover, active root growth and high levels of microbial association, are fundamental 

to the success of any technique for building new topsoil. Where these factors are in place, rates of 

topsoil formation in the order of 15-20 t/ha can be achieved. 
 

If the land management is appropriate, evidence of new topsoil formation can be seen within 12 

months, with quite dramatic effects often observed within three years. Many people have built 

new topsoil in their vegetable or flower gardens. Some have started to build new topsoil on their 

farms. If you have not seen new soil being formed, make a point of doing so.  For further 

information please see www.amazingcarbon.com    Dr Christine Jones. 
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80% OF “POOR” SOIL TESTS ARE YOUR FAULT! 

By Gwyn Jones 

One wise farmer said "You don't grow more grass until you properly use the grass you've 

got."  Therefore in a grazing situation, before you think of fertilisers and soil tests, ask yourself  

"Am I using the pasture I have already grown properly?"  By properly he means are you practising 

good grazing management?  Improve your grazing management by using wire to make more 

paddocks and improve stock water supplies to handle larger mobs.  WIRE & WATER - spend 

money on wire and water before fertiliser.  If your grazing management is good (ie some type 

of controlled rotational grazing, using short graze periods and allowing the grass to regrow) and 

you want to grow more or better pasture then consider spending your money on appropriate 

fertiliser.  And to help in deciding which fertiliser, test your soil. 

 

The greatest risk of inaccurate soil test results are not due to Lab analysis inaccuracies, but in 

HOW and, to a lesser extent, when the samples are taken.  Remember it is best to take the samples 

the same time each year to improve the consistency of your results.  The common mistake is to 

collect soil cores from around the paddock, ignoring different soil types.  Your soil sample is a 

mix of soil types and does not represent any one soil on your farm. The soil test results may be 

accurate for the sample you submit, but given you are aiming to balance the soil's chemistry; they 

are useless for you to act on.  So, before you phone a fertiliser rep or grab a stainless steel soil 

probe to take your sample, you should ask yourself the following question "Why am I testing this 

soil?" 

 

Is it because you have access to a new piece of land and you want a soil test done, so that you can 

correct deficiencies and balance the soil chemistry with the aim to increase productivity? 

Is it because you do soil tests every few years to see how things are going, but the recommended 

rates get higher?  If this is the case another question could be asked, do you apply fertiliser as an 

annual or biannual insurance policy to grow your grass? 

 

In thinking about where to sample the soil, the first question is: "Do I want to test 'the paddock' or 

do I want to test 'the soil?'  These are two very different questions. 

 

Testing the paddock uses the method of identifying or marking starting points and taking soil 

samples at exact distances apart.  This ensures that when the process is repeated from the same 

points, the results can be compared and accuracy is maintained.  This process could even be done 

using GPS points.  On flat country of similar soil types this method can be adequate, because it 

keeps everyone involved happy.  The landholder gets similar results each year, so no awkward 

questions are asked of the [sales] agronomist or fertiliser provider.  The only thing that may 

change over the many years is the desirable levels of elements, for example, Phosphorous and 

Nitrogen may have increased in line with the increasing research that has been done.  Money is 

spent on fertiliser and you put more and more on and possibly become a mor(e)on farmer! 

 

Another method is to focus on soil types.  Stop thinking about fence lines and start thinking about 

soil types.  It is true that grazing, cultivation and past fertiliser history affects individual paddocks, 

but soil types are the foundation that your soil chemistry is built upon.  If you want to test your 

soil, it is best practice to sample by soil types.  You need to literally stand back and look at the 

topography / layout of your property and ask yourself an important question:  "HOW MANY 

MAIN SOIL TYPES DO I HAVE?"  As a starting point, you may have lower [heavier] country, 

hill country or some plains country.  Have you noticed the soil variations across paddocks when 

ploughing, digging fence post holes or laying poly pipe?  Before taking soil samples, it could be 

wise to first take a shovel and go have a dig and identify the variations on your property.  Whilst 

digging look and see the colour and depth of the soil and roots.  How does it feel and smell?  Are 

the roots decomposing?  How many worms do you have? 
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Start to relate soil types with plant species, just like the explorers related tree species to soil types.  

Can you name most of the plant species that make up your pasture?  Can you identify the 

relationship between plant communities and soil fertility levels?  Do you apply fertiliser to grow 

more grass / crop or do you also use it to improve the plant succession of your pastures? 

 

Once you have identified your main / largest soil type[s] the next decision is to think like the truck 

driver who is going to spread your $MONEY$ all over your place.  How and where is the vehicle 

going to go?  (Aircraft can have a strategic advantage to access 'non vehicle' country).  

Professional fertiliser spreading is a skilled job and requires a lot of training and experience.  

Don't take a sample from where they are not going e.g. ridges or areas that are too wet. 

 

You will have to assess each situation on its own merits and make an informed decision.  To 

collect the soil cores you have to use a stainless steel probe and preferably put them in a bag or 

clean container.  Check how deep the soil test lab wants the samples taken.  Plan to take the 

sample and avoid the trap of getting someone to 'Just go into that paddock and grab a few 

samples, do it quickly, because I have other work to do.’  Fertiliser on the ground costs a lot of 

time, money and resources.  The wrong fertiliser on the ground can cost you twice, for it can cause 

many more problems.  Start with a reliable sample of soil cores.  Then you are 80% of the way to 

success. 

 

DON’T FORGET THE SUBSOIL 

When was the last time you had a look at your subsoil in any detail?  Subsoil or your “B” Horizon 

is what is traditionally under you’re “A” Horizon or topsoil.  You may have exposed your subsoil 

when building a fence, ripping your soil or any other earthworks.  A easy way to see exposed 

subsoil is on road side cuttings or where you many have put in a track.  The best way to examine 

your subsoil is to dig a trench.  When examining subsoil you need to think and focus on water 

movement.  The number and depth of plant roots can be a good guide to how friendly your subsoil 

is to the above ground plants. 

 

Using the old method of taking the subsoil and doing a soil texture test can assist in determining if 

it is sand, sandy load, loam, clay loam or clay etc.  Please see the book - Soil Essentials, P.170, 

2008.  A simple soil pH test could also be useful to test if there is a change in soil pH down the 

soil profile.  A EC test could also be of benefit to assess the sodium levels, which could be 

associated with higher than normal soil pH levels. 
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BALANCING SOIL CHEMISTRY 

ASSESS SOIL CHEMISTRY: SOIL TEST [N, P, K/Na, S, Ca/Mg & Traces] 

Aim: pH > 5.6 - 6.2* [in Water]  *Beware of speciality crops requirements 

Don’t apply “Lime” just solely on soil pH. Apply calcium according to base saturation requirements 

 

Calcium : Magnesium Ratio? [1,2,3,4,5,6,7 Ca : 1 Mg Base Saturation-Depending on Lab] 

Is Calcium needed? Is Phosphorous also needed? If Rock Phosphate is needed, use it before Liming 

 

1st Choose a Calcium Source [+ P or Mg or Mg or S] if needed 
 

 

 
 
 

Make your selection first before you consider ENV* 

Don’t buy “Lime” only on *Effective Neutralising Values 

2nd Assess ENV [Transport $] 
 

CHANGE SOIL pH 

Reassess Mineral Interactions & Trace Element Requirements [Cu, Zn, Mn & B] 

 Integrated Agri-Culture Pty Ltd 

 

 

CHOOSING THE RIGHT LIME CALCIUM SOURCE 

By Gwyn Jones 

So your soil tests come back and they say for example, you are calcium deficient.  Do you just 

phone your fertiliser representative and order some “Lime” at one tonne per acre?  In practice it 

could be that simple.  However, by the time you finish this booklet you may have realised that it is 

easy to make simple mistakes that can become very costly.  There are several stages that you need 

to go through before you can get the right calcium product on your soil to gain the greatest benefit. 

 

In reference to calcium requirements, look at the calcium to magnesium ratio.  Most soil tests 

will report the calcium to magnesium ratio and state a desired range.  As each laboratory uses 

different testing procedures, it is important to note the desired range from that laboratory.  The 

trick is to match as closely as possible the right calcium based product to your soil audit, aiming to 

bring the calcium to magnesium ratio into the desired range.  The ratio will tell you what type of 

lime product you need and the levels tell you the amount required: if the ratio is lower than 

desired, you need just calcium (calcium carbonate lime); if the ratio is in the desired range and 

levels are low, you need a calcium with some magnesium in it [eg Dolomitic Lime], and if the 

ratio is higher than desired, you need a mix of calcium with higher levels of magnesium 

(Dolomite).  Blends can be customized to meet your needs by mixing straight lime with Dolomite 

or another high magnesium product.  Remember that when enquiring about “Limes” don’t just 

accept the product name – eg “ABC” Lime.  Ask for an analysis of what it is and how fine it is.  

Caution should be used when considering the use of any lime product, an excess of calcium or 

magnesium creates big problems.  The use of dolomite needs the greatest consideration for once 

you get magnesium into your soil it will be very hard and costly to bring back to desired levels. 

Ca+15% P 

= Rock 

Phosphate 

Ca + Mg = 

Dolomite 
Ratio 

3 Ca / 2 Mg 

Ca + Mg = 

Dolomitic 
Lime: Ratio 

5 Ca / 1 Mg 

Ca + S  

= Gypsum 

Ca  

 = Lime 

 
[1-5% Mg] 

Can Induce 

Se deficiency? 
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Often smaller amounts over a longer period of time can give the best results, however the cost of 

spreading can often predetermine the minimum rate of spreading.  Another guiding principle is to 

know what effect adding one element will have on levels of other elements.  For instance, in 

addition to the calcium to magnesium ratio, also consider the magnesium to potassium ratio and 

potassium to sodium ratios.  The application of straight lime on soils that are high in potassium 

can induce grass tetany, therefore, think about soil mineral balance and not just one or two 

elements.  The addition of quality lime product[s] can raise the soil pH, which can inturn change 

the availability of the trace elements.  Testing for trace elements is essential if you are going to 

consider the use of calcium – Lime, Dolomitic Lime or Dolomite.  Further guiding principles 

are: aim to get to 80% of the desired level, then monitor and fertilise cautiously; remember the soil 

has a biological component, which reacts in non linear ways, especially when it is half way 

decent; the soil test is one part of the information source for making soil management decisions, it 

has limitations and should be read at arms length; no soil test number is perfect, be aware of all the 

levels and the ratios. 

 

Let’s look at a case study where a farmer uses proven knowledge but in the wrong order of 

thought whereby instead of using lime, Dolomite was used.  This is how it can easily happen.  

Case study - Soil tests show a Calcium deficiency so the farmer remembers that to get the best 

cost effective lime it is best to select one that has a high Neutralising Value.  The farmer gets on 

the web and finds a list of “limes” and their Neutralising Values.  He then works out which is the 

cheapest according to the neutralising value.  After doing the homework a Dolomite is ordered and 

spread.  The result is that the paddock becomes harder, tighter and has poorer growth.  Was the 

product to blame?  No!  Dolomite can be an excellent product when used appropriately.  The 

problem was that the farmer missed an important step, to first identify which type of “Lime” / 

Dolomitic Lime or Dolomite that you need before you check out the Neutralising Value [NV] and 

costings.  First identify your Ca / Mg ratios then review NV [Note – NV often Mg%] 

 

Examples only of Limes  Ca% Mg% Neutralising Value 

Agricultural Lime: Bairnsdale  25 0 65 

Kurdeez Lime:  Timboon  35 1 90 

Lake Gillear:  Warrnambool 37 1 95   

Buchan Lime:  Buchan  38 0 100 

Examples of Dolomitic Lime                    Both “Limes” have 100 N.V., 

Lilydale Lime:  Lilydale  30 6 100  but differing Ca : Mg Ratios 

Examples only of Dolomite                    Different limes for different soils 

GEM Ag Dolomite:   Mt Gambier  25 10 # 105*    # Higher Mg = *Higher N. V. 

See www.vlpa.asn.au/ProdSpec  for further details     

 

In the above table you can see that there are two “Limes” with 100 NV but they have two different 

calcium to magnesium ratios.  Always work out which type of calcium product that you need 

first before the NV and costings are done. 

 

The above table also shows that there are many names of products that can supply your calcium 

needs: Lime in the form of Calcium Carbonate being a common one.  A challenge to the 

uninformed buyer is that when buying a calcium based product that the word Lime in a product 

name does not necessarily mean that the product is a straight Calcium Carbonate material, so be 

wary.  Remember that you can also get calcium onto your soil with what used to be called 

Phosphatic Lime.  The modern term used is Reactive Rock Phosphate [RRP].  Guano is another 

product.  When assessing RRP[s] or Guano[s] always remember that they come in different forms: 

Calcium based products and Calcium / Silica based products.  If these types of products are 

going to be used, special attention needed to be placed on the cadmium levels of each product as 

the levels can greatly vary. 

http://www.vlpa.asn.au/ProdSpec
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LIMES AIN’T LIMES 

By Lindsay Humphry  -  Springhurst 

 

The variation in nature and the spreading characteristics of the five limes trialled was startling.  

The bulk densities varied by up to 50%.  The fineness of the lime influenced the quantity spread 

by up to 100%.  Fine powdery lime went twice as far as a heavier, less finely ground material 

when using a set spreader opening. 

 

The vibration effect of rough ground can also affect quantity spread by nearly 30% if spreading 

large quantities, using a wide spreader opening.  The moisture content of the lime can also 

influence the quantity spread, by up to 10%, but can be advantageous in preventing wind from 

blowing fine dusty material.  For these reasons it is important to recalibrate a speader if changing 

lime, types or spreading and material for that matter e.g. Compost / RRP. 

 

 

 

SOIL AERATION 

By Bob & Marj Falconer 

 

How did we get into aeration? 

And why do we do it? 

What does it have to do with soil health and growing topsoil? 

 

Looking in the rear view mirror, I’m not quite sure what lead us to aeration. We must have had a 

‘veggie garden’ interest in good soil and compost heaps from helping our Nanna’s and Pa’s in the 

veggie garden.  

 

We visited Geoff Wallace’s farm in the Kiewa Valley one Easter back in the ‘70’s where we saw 

the results of his aeration and keyline irrigation. We have never forgotten the loose, humus rich 

dark soil and the magnificent smorgasbord of edible pasture plants which grew in it and how it all 

seemed to be so abundant and self generating.  

 

We bought the farm in Meadow Creek 20 years ago.  It is mostly flat and is a mixture of red clay 

loam creek flats, rising well drained red banks and the balance is lighter crabhole country which 

has grey sandy loam on top of yellow clay.  We were lucky enough to pick up a Wallace plough 

for $800 at a clearing sale, mainly because no-one really knew what it was – ‘some kind of chisel 

plough,’ the auctioneer said.  This was our chance to revisit aeration on our own farm.  

 

When we spoke to various advisers and workshop presenters about aeration, we regularly received 

strange looks. One adviser said, ‘Oh you like burning up diesel do you?’ Another adviser said ‘Oh 

you’re into muck and magic are you?’ Maybe that’s what we were up to back in the hippie 70’s on 

the Kiewa River!  

 

Despite the negative responses, we kept seeing aeration as a tool which we could use in improving 

our soil and pasture. We noticed that we grew better grass in aerated paddocks. The cattle 

preferred to graze in the aerated paddocks. The green grass held on longer in the aerated paddocks. 

We also knew that the paddocks were rough which is disconcerting if you are inclined to hoon 

around them in a ute or 4 wheeler. 
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We experimented and made a lot of mistakes in the first 10 years, with wrong timing, wrong 

boots, turning the soil over so we had bare patches, having our spacings too close, going too fast, 

going too slow etc.  That was back in the days when we were working off the farm and we had 

money and no time to really use the plough much.  In the last 10 years we have had time and no 

money and we’re still making mistakes but mostly little ones.  

 

 

Some guidelines 

 

THINK ABOUT WHAT YOU ARE TRYING TO ACHIEVE THROUGH AERATION   eg 

 Do you want to get air/oxygen into a compacted soil 

 Do you want to stimulate pasture and biology  

 Do you want to capture nutrient run-off 

 Do you want to take advantage of early or scarce rain events 

 Do you want to encourage other species to colonise, eg phalaris 

 Do you want to break into a weed cycle 

 Do you want to move water from A to B along contours 

 Do you want to encourage worms 

 Do you want to prepare a seed bed 

 DO YOU WANT TO GROW TOPSOIL? 

 

HOW CAN YOU USE YOUR AERATOR AS A TOOL TO ACHIEVE THIS AIM  

 

Scenario 1: Aerating to take advantage of early rain or to catch nutrient run off when your 

paddock is flogged/overgrazed. 

 

The aim is to open up the soil and make rip lines so that early rain or scarce rain will go straight to 

the root zone.  

 

This will also catch your precious topsoil/ nutrients if the paddock is bare and you have a heavy 

rain event in undulating country. You would want to aerate on the contour to create a Keyline type 

situation. You run the water from the gully out to the point of the ridge at about 3cm fall to 1 

metre. Your rip lines will be varying distances apart like the contour lines on a map because your 

slopes are all different. 

 

At the Edi Upper farm it is undulating with a grey granitic, silty soil on an orange clay base.  We 

have used contour aeration on our property in Edi Upper because it was very bare when we bought 

it.  We used a laser level to set up key points and we did the same thing with a water level.  This 

gives you a guide as to where to drive, sort of joining up the dots.  It worked well.  The rip lines 

caught our nutrients which would have washed into the creek.  If you have a good eye or a gadget 

on your tractor like a water level/spirit level/level guide you don’t need to mark it out.  Just drive 

and try to get an even fall.  You can use a rabbit ripper for this sort of aeration too.  
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Scenario 2:  Aerating a paddock to add air/oxygen to compacted soil with the aim of 

renovating the paddock’s pasture and biology and improve fertility.   

 

This would be done after the autumn break/ after about 4” rain and up to early spring if the rain is 

going to hold out. This involves a bit of crystal ball gazing.   
 

Aerating in this situation stimulates the plants and biology, and encourages worms. This can send 

the worms into a frenzy as they cruise around the root zones. They often cast in the ripline, building 

topsoil with their castings. This will stimulate biology in partnership with the rapidly growing plants 

and worm activity particularly around the root zone. Given other favourable conditions – good 

grazing management, rain, good fertility - this scenario has the potential to grow topsoil. 
 

This aeration is strongly linked to the role of the green growing plants which will be the drivers of 

change in the soil. Therefore the trick to this one is knowing when to NOT do any more aeration 

of this type until the NEXT Autumn break. This is where the crystal ball gazing comes in.  

Aerating when the rain is about to cut out will jeopardise the growing plants by loosening their 

roots, allowing the soil to dry more quickly and  creating moisture stress and dead plants and 

failure of the whole exercise because you’ll end up with bare soil instead.   

 

We have had very good results with this scenario and we have also fed the fast growing plants in 

this type of aeration – with eg. sugar, Nutrisoil, carp, Seasol and in the past, single super – not all 

at once. 

 

We have had a soil test done on our ripline in this type of scenario. We compared it to a soil test 

on the same paddock prior to ripping. 

 

* Soil test was taken in the paddock prior to ripping -   28/2/05 ( depth of 4”) in dry conditions. 

*Aeration was done in mid July ’05 into wet soil. 

*Soil test was taken in a ripline 28/8/05 after heavy rain, (depth of 4”) contents of ripline was 

spewy.  

 

Before   Ripline 

Ca  217 kg/ha                 Ca  1299 kg/ha 

Easily extractable P   17   kg/ha           Easily ext P     38     kg/ha 

Mg    50   kg/ha           Mg    237   kg/ha 

K     83   kg/ha         K     236   kg/ha 

 

While we don’t want to make any great claims that if you aerate, this WILL happen. It seems that 

the action of worms will make the unavailable nutrients more available. It is also consistent with 

the information on the positive effects of worm activity in the book ‘Earthworms in Australia’ by 

David Murphy – page 24. 

 

Scenario 3:  Aeration into dry soil (summer) in preparation for sowing eg. oats, millet 

 

We have just done this (Feb 2nd 2008) It is the first time we have tried it. Good rain was forecast 

and we had a paddock which was compacted and had lots of bare patches. We had nothing to lose. 

This paddock had been a sea of capeweed in the past autumn/winter/spring and we wanted to try 

to break the capeweed cycle. The past capeweed had left a lot of nice loose organic matter and 

worm castings.  
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Our plan was to aerate just before the rain, put cattle in on it to trample some good organic matter 

(decomposing capeweed litter and worm castings) and seed into the riplines and to crush some of 

the big clods.  Then sow a summer crop eg millet to begin a new cycle of 100% of cover 100% of 

the time.  But the rain didn’t eventuate!! 

 

Instead we had a very lumpy, very dry paddock until last Monday when we had 12ml of lovely 

rain.  We used a 14 disk seeder to drill in Saia oats at a rate of 40kg/ha. We inoculated the seed 

with Nutrisoil and Seasol. The big clods broke up and there are still quite a few pasture plants 

alive and growing eg. Sub clover, phalaris and some pigeon grass.  We plan to feed the oats when 

they come up with a foliar spray.  

 

Now for some technical details- 

 You need about 10 horse power per tyne. 

 Space tynes about 40cm apart  Take some off if they are closer  

eg. reduce a 7 tyne to a 4 tyne. 

 Coulters are good to slice through plants/ roots, ours is serrated.  Coulters need to be in 

direct line behind the tyne otherwise too much soil disturbance will occur. 

 We use ”knock-on” agroplough boots with tungsten tips and shin guards. Our plough has 

been modified so it shatters the soil better. It used to have big delta boots which turned the 

soil over. We had our plough modified at SAS Wodonga for about $1200, 10 years ago. 

 We use a depth wheel. 

 Sheer pins are necessary.  We use old ¼’ bolts or rod so that they break instead of the 

plough.  

 You need warm clothes, a good Drizabone, a comfy seat and a thick hide because the 

neighbours will/may think you’re crazy. 

 Our Fendt 80hp tractor with 4WD and turtle speed does better than out Ford 4000 75HP 

tractor. The slow, steady power is best. Drive too fast and you tip the soil over and get bare 

strips.   

 Aim to lift and shatter the soil.  The coulter slices and the boot lifts and shatters. If you are 

doing it correctly, the soil around the ripline will lift then the two sides of the cut will fall 

back together leaving a raised up ridge but the plants will not die (if done after good rain). 

 Experiment with the angle of the plough.  Take the time to get it right – you don’t want the 

soil to tip over.  The least amount of disturbance on top of the soil and maximum shatter 

below the surface is best.  Each time you aerate the conditions are a bit different.  

 Allow the fast growing plants roots to fill the cavity and close the ripline before allowing the 

cattle in. 

 

We have learnt about aeration as we have gone along and our guidelines are: 

 Shatter but don’t turn the soil over. 

 Aerate into moist soil, probably after 4-5 inches of rain, used to be May to August. 

 Keep cattle off it until the new roots have filled the cavity. 

 

Remember: 

1) Aim to lift the soil not break it over  

2) We start aerating usually after about 4” rain following the break 

3) It is usually better to have a slow tractor speed – this stops the soil from breaking over 

4) Coulters are an advantage (in front of each tyne) 

5) We use about 40cm spacing’s between tynes  

6) First aeration goes about 30cm deep, aim to increase the depth with following aerations 

7) Need about 10 horse power per tyne 

8) Graze lightly once plants/roots fill the cavities in the riplines and there isn’t the danger of 

pugging.  Our shortest rest period has been 3 weeks. 
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HEALTHY ENVIRONMENT FOR SOIL BUGS 

By Neville Tweddle  -  Rutherglen 

 

I am a cereal and sheep farmer just west of Rutherglen.  I have learnt a lot about biology and think 

its maybe the most important part of agriculture. 

 

The first and most important point for soil bacteria, worms, fungi etc (bugs) is ground cover.  

It should be in my opinion at least 80 %, but better if 100% at all times of the year.  Ground cover 

does a number of good things: 

1.  It keeps the soil cooler for the bugs. Better environment for them to work and breed. 

2.  It keeps the soil moister. They need this moisture to stay active and alive. 

3.  It provides food for the bugs. They eat the plant material. 

 

When eaten by bugs this food is put back in the soil as minerals that were in the plants, either as 

waste from the bugs or and from their bodies as they break down after dying.  We also need to 

have deep rooted perennials to break up hard pans and bring minerals to the top soil via their roots 

and enable worms, microbes etc to follow old root lines.  I need to maintain ground cover to help 

keep biology healthy to increase my top soil depth. 

 

The next point is that soil bugs need a nice soil to live in.  Ideally I think they need a soil that has a 

pH of round about 5 to 7 pH, so I think in the North East Victoria most farms would improve by 

adding lime (Calcium).  But this is not as simple as just ringing any lime salesman.  There are a lot 

of different limes and they don’t all suit my type of soil.  Some limes have large amounts of 

magnesium, some have very little magnesium, some are fine ground and work faster [but may be 

for a shorter period of time].   

 

You should get your soil tested for pH and the ratio of calcium to magnesium.  It needs to be 

roughly calcium 5 or 6 to 1 for magnesium.  So after testing, you will then know if you need a 

lime with high / low or even no magnesium. 

 

I also think most farmers may benefit from adding Phosphorous.  It comes in a number of forms.  

For grazing a slow release Rock Phosphorous may be the best bet, but for cropping using a quick 

acting one first up.  Then go back to the more sustainable slower release phosphate.  All the other 

major and minor minerals are very important and should be in balance.  However, I think Calcium, 

Magnesium and Phosphorous are the first ones to be tackled to keep the soil bugs happy in the NE 

Victoria. 

 

Happy soils.  Happy bugs.  HAPPY FARMERS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Joke – Farmer A says to Farmer B “How do you raise your soil magnesium level 

without putting on fertilisers?  Farmer B says “Don’t know, but I want to find out as I 

am low in it”  Farmer A says “It’s simple and cheap – change your agronomist from 

one that takes a four inch sample to one that takes a six inch sample, cause the 

magnesium is deeper down in your soil.” 
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SOIL BIOLOGY: YOUR UNSEEN WORKFORCE 

By Gwyn Jones 
 

The world of soil biology is one of the last frontiers that scientific investigation is yet to explore.  

For every unit of knowledge we have on soil biology there is an estimated over 10,000 units of 

knowledge that we don’t know.  How could this be the case?  To find this answer, it is worth 

asking the question.  “What biology is in a teaspoon of healthy soil?”  You could have 

100,000,000 bacteria, 50,000 metres of fungal hyphae (fungi feeder shreds) 100’s of beneficial 

nematodes and even a baby (egg) earthworm.  When I first pondered this question, I was not ready 

for the quantity and complexity of the answer.  The soil ecosystem and its services are dynamic, 

complex and have many self regulating mechanisms.  Another good way of thinking about soil 

biology is that generally you have more “livestock” below the ground than above it.  Farmers 

often ask the question; “So how quickly does biology breed?”  A Gippsland farmer told me this 

story.  “One day, I wanted to go fishing, so I went and bought twelve large worms.  The big thick, 

five inch ones.  We only used four and took pity on the others and took them home.  I filled up a 

rubbish bin with soil and put them in it.  A few weeks later I went and checked on them and they 

were all gone!  So I gave up on them, thinking the conditions weren’t right.  Anyway, a few months 

later, I found them happy in the garden.  They then escaped into the paddocks and in two years 

they had migrated [downhill] two kilometres away!” 

 

The above example illustrates that if the conditions are right, soil biology can and will breed up 

quickly in your soils.  So should we buy in biology or let it occur naturally?  To make a point, 

consider the following question?  When was the last time you went and bought Capeweed seed or 

Patterson’s Curse seed and put it on your pastures?  Your answer could be something like – 

“Don’t be stupid, I have never done anything like that deliberately.”  My further question is 

“Where did the seed come from?”  The answer is often that it arrived or invaded naturally and the 

same can be said for soil biology.  So a simple choice has to be made.  Do you aim to create the 

beneficial conditions to encourage beneficial soil biology or do you buy it in with the aim to 

compress time?  How many people have bought soil biology and applied it to their soil?  From my 

experience the answer is very few, but the numbers are growing.  Those that have are often 

initially pleased with the results; yet adverse weather conditions have greatly slowed the much 

awaited results.  The good news is that many commercial bugs have survived the last two 

droughts.  So, what are the practical ways I can improve my existing biology and create a suitable 

environment to encourage a greater biodiversity, hoping that new ones will arrive?  A good place 

to start is to maintain groundcover.  Dr Maarten Stapper [Ex – CSIRO Plant Industry] reminds us 

that groundcover is like the roof that is on the house of the soil biology.  Groundcover gives; 

insulation, improved moisture retention, a food warehouse and minimises the adverse effects of 

wind and rain erosion.  Stocking rates and grazing management are closely linked to groundcover 

management and after adverse weather conditions paddocks with a minimum of 70% groundcover 

appeared to recover a lot quicker than those with lesser cover.  The management systems that 

encourage a diversity of plant species with different root depths and seasonal growth is beneficial, 

however, there is increasing evidence to suggest that perennial plants, with their longer growing 

season and nutrient cycling, should be encouraged.  Beneficial soil biology can also be encouraged 

with the correct use of fertiliser, soil conditions and stimulants.  The appropriate use of Lime can 

stimulate the reproduction of Nitrogen fixing bacteria, which inturn aids the decomposition of raw 

organic matter as Carbon to Nitrogen ratios become closer.  There is a new trend to stimulate 

different forms of soil biology with the use of humic acid, molasses, sugar, seaweed and even 

Vitamin B12.  If we are approaching changing times with the weather, is it also time to review and 

potentially change our attitudes to soil biology - the unseen workforce of agriculture? 
 

  Want to read a good Australian book on soil biology?  - Earth Alive! by Mary E. White. 

Rosenberg Publishing [02 9654 1502],  2003.   ISBN  1 877058 05 X 



The Next Step OLN NLP 2008 

The information contained in this publication has been formulated in good faith, the contents do not take into account all the factors which need to be 

considered before putting that information into practice. Accordingly, no person should rely on anything contained herein as a substitute for specific 

professional advice.   Soil Health  –  The Journey   Rev  18.0     May  2008               Page 39 

THE APPLICATION OF BIOLOGICAL STIMULANTS 

By Gwyn Jones 

Having learnt more about soil biology it would be appropriate to explore some of the practical 

ways you could improve the biology in your soil.  As there are many traps for the unwary. 

If you want to improve your soil biology there are two management strategies: 

A]  To stimulate existing biology. 

B]  To indirectly or directly add additional biology to the soil. 
 

Stimulating or changing the growth of existing soil biology could be achieved by improving 

grazing, aeration / drainage or “feeding” them. Eg: sugar, molasses, humic acid, fish/protein 

fertilisers, Vitamin B12, Vn sprays, composts, harrowing/manuring, seaweeds, liquid limes etc.  

Combinations or mixtures can have the benefit of 2 + 2 = 5. 
 

Adding biology to the soil can be Indirect or Direct. 

Indirectly: Eg. good Compost/Teas & Vermacasts, not forgetting casts from your own earthworms 

on/ in the soil. 

Or Direct additions of soil biology. “Bugs in a bottle” can be used when there is a need to 

compress timeframes.  “Bottled Bugs” come in two main themes. Firstly, home brewed through 

the use of a live “Mother Culture” that can be grown. Secondly, commercial “off the shelf” 

cultures, which are often sold in a dormant stage for storage & transportation. 
 

Consider seed inoculation with a biological stimulant.  It is a relatively cheap way to get 

biology directly into your soil.  Remember - To treat and use it quickly. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

If you choose to directly add biology or to a lesser extent “feed” your soil with biological 

stimulants there are several Do’s and Don’ts. 
 

Equipment 

Do go and trial your equipment before you intend to use it as there appears to be smaller windows 

of opportunity to use biological sprays. 

Don’t use old “spray” tanks and equipment due to the risk of contamination.  Unless very 

thoroughly cleaned. 

If you are going to do a lot – do get a clean tank and dedicate it to biology or related water usage. 

Do try to use low pressure spray equipment and pumps that are gentle on biology. 

Many farmers don’t use filters – read the next line! 

Do use large nozzles so that they don’t block, block, BLOCK. 
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Product and Storage 

Do buy your products in advance of when you need to use it, so that you are ready just in case 

good conditions occur earlier than you expected. 

Do buy to use, not buy to put in storage.  Bugs have a use by date! 

Full container or drums stored in sheds don’t grow grass – so use them up. 

Do store out of direct sunlight and away from chemicals. 

Store biology way from electric motors or electrical currents eg power points. 

Don’t let containers get too hot or freeze. 

Keep away from rodents as they have a habit of eating into them! 
 

Application - Timing is everything!   

Apply biology to a moist / wet soil, if possible with some moisture on the plant leaf. 

To spray in Autumn or Spring?   

It is often safer in Autumn for there is often moisture over winter, even if the temperature is low. 

Do use large droplets [not a fine mist] if conditions are drier than desired eg in late Spring. 

Work with natural cycles eg leading up to a full moon and rain events. 

Don’t get locked into calendar dates as to when to spray, but think as if you were a bit of biology 

and related to soil temperature and moisture content. 

Don’t wait for the perfect day for if you do you will rarely spray all your property with biology. 

Don’t procrastinate – just grab the drum[s] get the water and do it. 

Do use clean fresh [tank] water, don’t take risks. 

Do think about water temperature and where you get your water from. 

Don’t leave half used containers in the sun find some shade or cover them over. 

Remember biology goes downhill, so if you only have halve a tank loads, start to spray on the top 

side of a slope providing it is safe to do so and work your way down.  Let nature carry it the rest of 

the way. 
 

Spraying biology – do it after 3.00 pm to a minimum UV rays [or at night or cloudy days]. 

If it is safe to do so, do it at night especially if soil conditions are drying out. 

If it is safe to do so, spray when it is raining or during drizzles. 

Don’t assume soil moisture conditions.  Best to go on when it’s wetter than on the dry side. 

When is the best time to spray – when you have planned in advance to go the job. 
 

As part of the project Gwyn Jones made the suggestion of making a cheap “Homebrew”, which 

was trialled along with four other biological stimulants.  Best See Appendix One 

 

FOLIAR FEEDING 

By Alan Wood 
 

IMPORTANT ISSUE:  There is a difference between spraying biology on the soil and foliar 

feeding the leaf of the plant.  Spraying biology is best on a moist soil late afternoon / evening 

during the period close to a full moon.  However, foliar feeding relies on the absorption of the 

plant leaf surface and preferably during sunlight hours [but not too hot].  Foliar feeding bypasses a 

lot of problems that could be in your soil.  This method of supplying nutrients is 8-20 times more 

efficient than root feeding.  With increased fertiliser prices more efficient fertiliser usage could be 

considered. 
 

The detrimental side of foliar feeding would be if the solution was too highly concentrated and 

caused a burning effect.  If your soil report or tissue analysis indicated trace element deficiencies 

these can be chelated and put through with irrigation water.  Remember that after plant nutrients 

are placed in the spray tank and mixed, include a SPRAY OIL.  Natural oils bond with leaf surface 

magnifying the penetration of the fine mist spray.  The ideal time for foliar spraying nutrients is in 

the period five days leading up to a full moon. 
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READING THE PADDOCK 

By David Minifie  -  Milawa 

 

I was keen to get involved with the project as a mentor because I was amazed at Gwyn Jones' 

observational skills, his incredible ability to see and read all sorts of detail in the paddock.  Not 

least his ability to grab the shovel and seemingly by chance find a spot to have a dig and look and 

demonstrate what’s going wrong and then takes a casual stroll across the paddock and find a spot 

to demonstrate what’s going well.  He was using all his observational skills to select these spots.  

So my key learning outcome from the project is the value of detailed observation, of reading all 

the clues available to you.  One of the big things is to commit to making the time available to walk 

your paddocks with a shovel and doing spot soil audits.  Also to get down and look on the ground 

and really look closely at what’s happening.  Use all your senses: sight, smell, feel, taste and 

hearing and don't ignore the gut instinct. 

 

I had some history of observation but more at the macro level.  Things like observing how after 

putting a heap of lime, dolomite and gypsum on a low CEC soil, the paddock got renamed “The 

Concrete” paddock as the soil set like concrete.  Or the evolution of Sorrell Paddock (yes it had 

lots of Sorrell after several years of oats crops), Flat weed then became dominant to such an extent 

that one spring the flower heads were so prolific it looked a sea of gold, just like a canola crop 

looks.  A few years later it was a highly productive pasture paddock. 

 

On the macro level photography is a really great tool.  My memory of the paddocks is not too 

good but by getting out and taking some photos at the same place, there is a good record of what’s 

happening.  A minimum would be every couple of years say autumn, to monitor what conditions 

your paddocks are in at their most vulnerable given the importance of ground cover.  But a photo 

the same time each season would be pretty good.   

 

So that’s some thoughts on the macro level or broad view, but what’s really important is the spot 

view and the detailed head down, bum up observations.  Some things to look out for: 

 

- Ground cover: is there any, what’s the soil surface like, is there a thatch layer, or is the old grass 

being decomposed, what colour is the dried out grass, how brittle is it?  In the spring have a look 

to see if the old leaves are forming a litter layer or being rapidly decomposed. 

 

- Earthworm castings: are they the ground cover, how deep are they (are you growing topsoil?), 

are the castings burying the plants, are they only found under broad leaf plants? 

 

- Earthworms in the soil: is there more than one species, is there a range of ages including eggs, 

are they clustering around certain plants (eg spear thistles)? 

 

- What species of grass is present, how healthy does it look, what’s the colour or shade of colour, 

how does it taste, what’s being grazed first when the livestock are let in, what’s the sound of the 

grass being harvested by the livestock, how long do the stock graze before resting to chew their 

cud? 

 

- What weeds are present: are they in patches, what management action in the past may have 

happened there, why is it that some weeds seem to stop at fence lines (where no herbicides have 

been used on both sides), what’s going right where there is no weeds? 

 

- Biodiversity: how many grass, herb, and weed species, what’s the insect population on the 

surface and in the soil, are there leaf eating insects feeding on the weeds, is there birds and at night 

bats predating the insects? 
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- Livestock manure: is there a lot of insect activity about the dung, are dung beetles active, is there 

earthworm holes under older manure, is the manure being cycled or is there old manure still intact, 

what species is growing around the manure (sorrel or rushes indicate sour manure, ryegrass 

indicates better manure and better cycling of the nutrients), how’s the fresh manure smell (is it 

really foul or is there a sweet smell)? 

 

- Roots: how deep are they going, are they spindly or prolific, are they surface rooting or balanced 

laterally and depth, has the clover got nodules and what size and colour are they? 

 

- Soil structure: how tight is the soil, what’s it like to get the shovel in to do a soil audit and how 

tough is it to break open the soil (don't break the shovel handle), when it rains how much rain is 

absorbed by your soil before puddles form and run off begins, how clean or dirty is your run off 

water? 

 

The soil: how deep is the topsoil, what's the soil under the topsoil, is there a gradual or sharp 

change with depth, note the colour of the soil, how does this change with seasons and moisture 

content, look for insects, fungi hyphae, earthworm holes, clusters of roots following old 

earthworm holes, fertility tubes, orange speckles or mottling, smell the freshly opened clods, as 

you press the clod between thumb and forefinger what does it break into and how does the soil 

feel in your hands? 

 

These are some of the things to look for and there is always more to see and learn.  Start off with 

the ones which most interest you and you will be amazed with what you can find.  Have a look at 

your good paddock and compare with a poorer paddock and to get perspective of how different 

soil can be, do an audit on your mate's paddocks and then seek out soils which are further a field 

in distance and soil type.  So make it a habit, grab the shovel, break out a clod of soil and get 

into reading your paddocks and soil. 
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DO WE HAVE TO BECOME A “MOREON”? 

By Chips Boucher  -  Lucyvale 

 

We bought our new property at Lucyvale at the end of 2002 having down sized by 80% for 

drought affected East Gippsland.  We moved to this property with the hope of better rainfall, but 

also knowing that soil fertility was a problem as it had not had fertiliser for about twenty years.  

Having meet Gwyn years ago in East Gippsland, I had heard he was doing some soil courses at 

Tallangatta.  So I fronted up again and that’s how I got in the lime and biology trials.  The first 

Brookside soil test showed acidity was the main problem and as I understood that calcium – 

magnesium are the two biggest measurable parts in the soil.  The right type of calcium is a must 

and to put more of something into the soil changes the mix.  “Excess = Deficiency”.  A bit like a 

bucket full of liquid mix, if the mix is wrong you need to put more of the right stuff into the 

bucket which makes it overflow.  This changes the balance or ratio of the mix left in the bucket. 

 

Our lime trial is typical of the whole property and the chance of trialling five limes and five 

different biologys was an excellent opportunity not to be missed as we are not into chemical 

fertilisers and heavy metals.  If overseas beef exports markets come up with a [mandatory] test for 

heavy metals, will the Australian beef industry be in trouble / challenged by this? 

 

Over the three years of the trials I am quite disappointed that we have not found that “Silver 

Bullet” to fix our fertiliser problems.  The dry years have not helped and visually there has been 

no outstanding effect on any of the combinations.  Maybe it is because there is no fertiliser history 

to get it kick started?  The lime trials have started me doing other trial applications; five different 

liquid fertilisers, folia sprays, limes and RRP in strips up a paddock and visually not a scrap of 

difference.  Again could it be the dry years.  One thing the lime trials has taught us is to look at the 

soil, hands and knees stuff.  I now understand Kinsey, Walters, Skow and Anderson a lot better. 

 

We have been looking towards sustainable agriculture [and who’s the umpire on that] for 35-40 

years and back in the 70’s & 80’s the Department of Agriculture agronomists said we were in fairy 

land and ridiculed us.  I ask the question “Why is it impossible to get governments and advisors to 

look at soil balance, natural inputs and sustainability?”  Is it because of the evil dollar?  “Put 

more Super on,” “Put more chemical on.”  Who is making the most money?   

 

We have the same problem with the humble dung beetle, neither the media, nor government 

departments show any substantial interest.  Here we have a natural way of improving soil health 

and the environment.  The average southern Australian does not know he/she could have 8 -10 

different species of dung beetles over a seasonal 12 months.  Beetles aerate the soil during dung 

burial which is good for earthworms, plants roots and other soil life.  They improve water 

retention, keep our soil nutrients at home and encourage deeper plant roots.  For more information 

about dung beetles you can contact the Lucyvale Better Beef Group, myself or Belinda Pearce 02 

6027 5294.  Also on carbon sequestration there is carbon in dung and by burying it this reduces 

CO2 and makes a small percentage more available to plants roots.  When we have carbon trading 

is it an issue that the powers that be are pushing carbon from trees, but if the “red steer” comes 

along, are they going to want their credits back?  After a fire will they pay you for a pile of ash?  

Will they want their credits back that you have now lost?  Tim Flannery says that the biggest 

storage of carbon is in the soil, but why don’t we talk about that? 

 

People in places of influence don’t seem to be interested in a chemical free environment, it’s “Put 

more superphosphate on,” “Put more chemicals on,” but it’s not sustainable.  Is it killing our soils 

and us too?  Mother Nature knows best and if we could tap into that secret we would stop having 

to be “moreons”. 
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BIOLOGY RULES SUPREME 

By Lindsay Humphry  -  Springhurst 

Lindsay and his brother Ian are Landcare of the Year Victorian Awardees 2007. 

 

Biologically based agriculture is a continuous journey of discovery as we learn how all the natural 

systems work in harmony with Mother Nature. 

 

To be successful one needs to consider the soil Physical, Chemical and Biological state together. 

 

As the soils nutrient balance improves and we create conditions that are favourable for soil life to 

survive and multiply there will be a improvement in the health of the soil. 

 

Most soils are in such a degraded state Mother Nature will need a helping hand.  Liming the soil 

and adding other nutrients to help improve the soil nutrient balance is a first step.  Some form of 

soil aeration could also be beneficial on most soils.  The retention of ground cover and proper 

grazing management are also important to provide shelter for the multitude of soil life that will 

return as the food chain increases.  Rotational grazing will maximise plant growth and 

increase the plant root “bio-mass” which is a source of food for microbes, as is the exudates 

that various plants produce.  Many plants have a symbiotic relationship with mycorrhizal 

fungi that have a very important role to play in the provision of nutrients to a plant. 
 

Every time we do anything to the land we need to consider what impact we will have on all the 

little critters that live on and in the soil.  Our unpaid workforce. 

 

We need to put ourselves in their shoes and ask ourselves.  Would I be comfortable left homeless 

to survive in a desert and being sprayed with all sorts of chemicals, burnt or left gasping for air?  

From their perspective a plant is like a tree in a forest and small undulation in the ground are like 

valleys and mountains.  All of which are so essential to provide food, shade, shelter and water 

which are so essential for their survival and proliferation.  Everything on the face of the planet has 

evolved over millions of years of evolutionary changes for a reason.  Many have almost become 

extinct, but there is still hope.  It is not too late to resurrect the damage that we have done to the 

environment. 

 

As we proceed down a path of recovery by providing the right conditions in and above the soil, 

things will start to turn around.  Slight changes in the state of the soil will lead to the appearance 

of a range of plants that come and go as the soil conditions and nutrient balance changes. 

 

Likewise the range of insect will increase until ultimately many different species of spiders will 

appear.  Just as important the multitude of micro-organisms that perform important functions in 

the soil, will start to work for us.  As the soil structure starts to improve and its nutrient holding 

capacity increases.  There will be less dust and reduced leaking of nutrients. 

 

As soil organic carbon levels increases the soils water holding capacity will increase dramatically 

as will the growing season of plants.  An increase in soil organic carbon by 1% to a depth of 30 

cm can increase the water holding capacity of soil by up to an extra 144,000 litres per Ha on every 

rainfall event.  There will be an increase in pasture production especially during the winter months 

where shelter is provided on undulating country.  Also the growing period will be extended during 

the autumn and spring.  The shape of the leaves of certain weedy species like capeweed will 

become more sharply defined and the colour of the leaves will also change. 

 

If you foster and nurture Mother Nature, she will look after you. 
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SOIL HEALTH:  DOES AND DON’T 

Do recognise that we have little control over prices, none over the weather, but we can control the 

cost of inputs. 

Do enjoy farming … it’s a privilege to be living and working so close to nature. 

Do challenge your existing practices, especially if the dry cycle continues. 

Don’t try to solve a problem with the same silly process/idea/method that caused the problem in 

the first place. 

Do talk to locals as to what has worked on their property.  Do learn from others and ask for help.   

Don’t accept other people’s advice until you can relate their knowledge or situation to yours. 

Do get a range of ideas from a wide source of people – select the best and reject the rest. 

Do question someone who has just learnt something.  Remember that experience is a valuable teacher 

Do read, attend workshops, field days and search the web it’s amazing how much you can 

download from eg ACRES, Christine Jones, Colin Seis, Albrecht, APRA (USA). 

Do work out the difference between symptoms and problems.  Remember Excess = Deficiency. 

Don’t use too many new ideas or changes to your management at the one time because you won’t 

know which ones have caused the change [for the better or the worse]. 

 

Do observe and record observations.  Take a picture and record the date. 

Do read the messages from Mother Nature and heed the advanced warnings (good / bad) that are there. 

Do work with cycles in Nature.  Don’t give up - Mother Nature is very forgiving. 

Don’t worry about what the neighbours think. 

Do look at mistakes as opportunities to learn. 

Do be prepared to say you’ve stuffed up – it happens to everyone. 

 

Don’t: overstock. Do encourage perennial pasture species. 

Do keep good ground cover 

Don’t apply biology as first priority until you have got good ground cover and maintain it. 

Don’t destroy your soil carbon by poor grazing methods or burning or over cultivation. 

Do respect your existing pastures for they have survived droughts & your best & worst management. 

Do build your soil humus / carbon levels. 

 

Don’t assume or judge your soil calcium levels, just on the soil pH e.g. using a pH soil kit. 

Do find out if your soil pH is in Water or Calcium Chloride - which is about .7 pH lower. 

Do aim for a minimum 5.6 pH [in water]. 

Do soil tests and get trace elements with them. 

Do check out your soil calcium to magnesium ratio. 

Don’t just buy any “Lime.” Work out the best type of lime to match your soil requirements. 

Don’t fall into the potential ENV trap of working out the cheapest Lime. 

Don’t forget – Lime takes Time and also think of how much rainfall has gone on the soil. 

Do test for trace elements if you are going to consider the use of calcium – Lime etc. 

Do have a go at some trials yourself.  Do a small trial instead of making big mistakes. 

Driving slowly when aerating the soil can give the fastest results. 

 

Do make the time to do a soil audit and better still, take a friend with you and learn together. 

Do the old soil sniff test is a very accurate guide to good soil.   

Don’t sniff white fungi in the soil! 

Do experiment and be prepared to step outside the square. 

Do consider seed inoculation, it is a relatively cheap way to get biology directly into your soil. 

Do remember that biology does move [down hill] so drive wide when spraying. 

Combinations of different products can be better due to the Law of Diminishing Returns. 

Don’t apply too much fertiliser because your TEC will go up and then you will have to put more 

and more on.  Don’t become a ……... 
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Ode to Our Future 

 

By Lindsay Humphry 

 

The soil health program has come to stay, 

Gwyn has taught us in an entertaining way, 

Calcium is the band master of them all, 

If you have too much magnesium you will hit the wall. 

 

We have learnt that excess and deficiency go hand in hand, 

When we get the balance right, we can form a band, 

As nature begins to work in harmony with what we do, 

All creatures great and small, will play a tune to say ‘thank you’. 

 

There are bacteria and fungi of all shapes and sizes, 

By using a spade you will find that nature is full of surprises, 

As conventional agriculture tries to keep chemicals on the tether, 

We need to consider the soil’s physical, chemical and biological properties together, 

 

By providing proper nutrition and nurturing nature she will begin a revival, 

And return to producing food that has sustenance for our survival. 

 

 2007 

 

 

 

 

 

 

Appendix One 

 
HOMEBREW: HOW TO MAKE? 
Make Home Brew up after 3.00 pm and apply to moist soil [Autumn break is best]. 
Place a small handful of finely crushed egg shells [use a mask when grinding] into the leg 
of some pantihose. 
Fill half of pantihose with good garden or paddock soil  
[or soil from under Oak, Elm, Birch tree]. 
Place pantihose into 20 litre bucket. 
Slowly pour tank water through pantihose until the bucket is nearly full. 
Add to 20 Litre bucket a cap of Seasol; plus 
Home made Comfrey extract or B12 tablet. 
Pour contents to and fro from buckets to aerate mixture: 
 
Add all mixture to your “biological” spraying tank [No chemicals used previously], 
which has at least 100 litres of water in it. 
Using a Fire Fighting Pump is ok. 
Remove filter[s] and use a Tee jet or Rooster Tail. 
Spray after 3.00pm & drive wide. 
Start at the top of a slope as water can carry biology down hill. 
Use the wind to your advantage. 
This will cover an acre for a trial. 

In Spring go - dig, sniff, look, feel and take a photo  
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REFERENCE and RECOMMENDED READING 
 

There are 100’s of books about farming and soils.  Yet you only have a limited time to do some 

research on soil health and related issues.  The following list is recommended reading from an 

introductory, intermediate and to advanced level.  Bolded books are highly recommended. 
 

INTRODUCTION 

Alexandersson, O., 1990, Living Water, Gateway Books, Bath. 

Coleby, P., 1996, Healthy Land for Healthy Cattle, Night Owl Publishers, Euroa. 

Glendinning, J. S., .(ed) 1990, Fertilizer Handbook, Incitec, Morningside. 

Hensel, J., 1991, Bread from Stones.  A New and Rational System of Land Fertilization and 

Physical Regeneration, Acres U.S.A., Kansas City. 

Jones, G., 2004, Introduction to Nutrition, Integrated Agri-Culture P/L, Varsity Lakes. 

Jones, G., 2004, Six Principles of Nutrition, Integrated Agri-Culture P/L, Varsity Lakes. 

Jones, G., 2004, SoilCARE, Integrated Agri-Culture P/L, Varsity Lakes. 

Jones, G., 2007, Soil Health, Integrated Agri-Culture P/L, Varsity Lakes. 

Kinsey, N. & Walters, C., 1995, Hands On Agronomy, Acres, Metairie. 

Millar, J., 1996, Pasture Doctor, Inkata Press, Port Melbourne. ISBN 07506 8930 7. 

Mitchell, M., 2002, Native Grasses, CSIRO, Melbourne. 

Murphy, D., Earthworms in Australia, Hyland House publishing, Melbourne. ISBN 1 875657 09 6. 

Tyndale, M., 1990, Common Dung Beetles in Pastures of South-eastern Australia, CSIRO, 

ISBN 0643050906  

Sait, G., 2004, Nature rules Supreme, from Acres Australia. 

 

INTERMEDIATE 

Albrecht, A.A., 1996, The Albrecht Papers Vol 1; Foundation Concepts, Acres U.S.A., Kansas. 

General Comments:  Must read the chapter on Calcium 10/10. 

Albrecht, A.A., 1975, The Albrecht Papers Vol 11; Soil fertility/animal health, Acres U.S.A., Kansas. 

Andersen, A.B., 1989, Life And Energy in Agriculture, Acres U.S.A, Kansas City. 

Andrews, P., 2007, Back From the Brink- How Australia’s Landscape Can Be Saved, ABC 

Books, Sydney. ISBN 978 0 7333 1962 4. 

Hall, R.E., 2008, Soil Essentials: Managing Your Farm’s Primary Asset, Landlink Press / 

CSIRO Publishing, Collingwood.  ISBN 9780643090521. 

Flannery, T., 2005, The Weather Makers, The Text Publishing, Melbourne. ISBN 1920885846. 

Jones, G., 2004, Sustainable Production Systems, Integrated Agri-Culture P/L, Varsity Lakes 

Jones, G., 2004, SPAN – Soil, Plant & Animal Nutrition, Integrated Agri-Culture P/L, Varsity Lakes. 

Jones, G., 2004, SOS – The Science of Soils, Integrated Agri-Culture P/L, Varsity Lakes. 

Savory, A., 1999, Holistic Management, Island Press. 

Schriefer, D.L., 2000, Agriculture In Transition, ACRES USA, Texas. 

White, E.M., 2003, Earth Alive, Rosenberg Publishing. ISBN  1 877058 05 X. 

Zimmer, G.F., 2000, The Biological Farmer, Acres U.S.A., Metairie. 

 

ADVANCED 

Alexandersson, O., 1990, Living Water, Gateway Books, Bath. 

Andersen, A.B., 1992, Science In Agriculture.  A Professional’s Edge, Acres U.S.A, Kansas.  

Hosking, Caple, Halpin, Brown, Paynter, Conley & North-Coombes, P.L. 1986, Trace Elements 

for Pastures and Animals in Victoria, Victorian Government Printing Office, Melbourne. 

Marschner, H., 1995, Mineral Nutrition of Higher Plants, Academic Press, London. 

Mengel, K. & Kirkby, E.A., 1987, Principles of Plant Nutrition, International Potash Institute, Bern. 

Skow, D & Walters, C. 1995, Mainline Farming for Century 21, Acres U.S.A., Metairie. 

Willis, H., 2007, Foundations of Natural Farming, from Acres Australia. 

 

Looking for books?  Try Acres Australia or Acres USA or www.organicagriculture.asn.au  
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FOUNDATIONAL BOOKS 
  

AUSTRALIA:  

Ayres, Q.C., 1936, Soil Erosion and its Control, McGraw-Hill, New York. 
 

Leeper, G. W., 1963, Introduction to Soil Science, University of Melbourne, Melbourne. 
 

Turner, F., 1921, Australian Grasses and Pasture Plants, Whitcombe & Tombs Limited, Sydney. 
 

White, H.F. & Hicks, C. S., 1953, Life from the soil, Longmans Green & Co, Melbourne.   

General Comments:  Australia’s first organic book – a true “classic” 

 

ENGLAND:  

Elliot, R.H., 1898, The Clifton Park System of Farming. 

General Comments:  Where organics in U.K first started to be documented. 
 

Howard, A., 1947, An Agricultural Testament, Oxford University Press, New York. 

General Comments:  A true Testament.  Great information.  A True Classic. 
 

Balfour, E.B., 1975, The Living soil and the Haughley Experiment, Universe Books, New York 

General Comments:  20 yrs of research soil, plant animal.  A True Classic. 
 

Darwin, C., 1883, Vegetable Mould and Earth-Worms, John Murray, London. 

General Comments:  Before Darwin died he wrote about the most important animal in the world. 

 

FRANCE:  

Voisin, A, 1959, Soil, Grass and Cancer, Crosby Lockwood & Son, London. 
 

Voisin, A, 1959, Grass Productivity, Crosby Lockwood & Son, London.  Buy any book by Voisin. 

 

USA:  

Benson, L & Zirkel, R, 1996, Organic Dairy Farming, Kickapoo Organic Resource Network, 

Orang-utan Press, Gay Mills.  General Comments:  Easy reading – Get a copy! 
 

Brady, N.C., 1990, The Nature and properties of Soils, (10th Ed) Maxwell MacMillan International 

Editions, N.Y.  The standard international text book on soil. 
 

Ensminger, M. E., Oldfield, J. E. & Heinemann, W. W. 1990, Feeds & Nutrition, The Ensminger 

Publishing Company, Californa.  The book consultant’s use. 
 

Gilbert, F. A. 1957, Mineral Nutrition and the Balance of Life, University of Oklahoma Press. 
 

Pfeiffer, E., 1983, Soil Fertility Renewal and Preservation, The Lanthorn Press, Sussex. 
 

Walters, C., & Fenzau, C. J., 1992, Eco Agriculture [The Primer], Acres USA, Raytown. 

 

WEBSITES 

Use the www and Google anything you want to know. 

Do remember that a little knowledge is a dangerous thing.  It is not the knowledge, but the little! 

 

www.amazingcarbon.com 

For training in grazing management and farm business skills  www.principlefocus.com.au -  

Articles by Christine Jones  www.carboncoalition.com.au 

For Victoria Lime analysis see www.vlpa.asn.au/ProdSpec 

USDA, Soil Biology Primer [Dr Elaine Ingham], can also be found on the web 

http://www.amazingcarbon.com/
http://www.principlefocus.com.au/
http://www.carboncoalition.com.au/
http://www.vlpa.asn.au/ProdSpecSep06.pdf

