
 

 

 

 

 

 

BETTER 
 

FARMING 
 

 

Improving Sustainable Management  

 

Practices in NE Victoria 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

North East 
Ecological Farmers 
 

[NEEF] 



Foreword 

The breaking of the drought illustrated how soils with higher carbon levels and good ground cover 

had reduced water / wind erosion and recovered faster with less weed burden.  With the 

knowledge that many landholders and farmers in the region are looking for a systems approach to 

sustainable land management, there is a need to present this information.  This project was 

designed to permanently document this knowledge to improve community awareness of 

sustainable farming best practices. 

 

This book contains case study interviews with eight exemplary farmers and supporting 

information. The project also held two field days at two of the exemplary farms and a one day 

forum to launch the book with farmers presenting their case studies and featuring Nicole Masters, 

Integrity Soils, as guest speaker. 

 

This project also builds on the success of two Ovens Landcare Network's projects - Soil 

Restoration and The Next Step, and the book – Soil Health: The Journey all of which were 

federally funded.  These previous projects would not have occurred 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 earlier publication to come 

into existence.  Special thanks also to my wife Muriel for her support and patience during these 

projects and the writing of this book. 

 

This project was first suggested because there was a need to document the information and 

experiences that North East farmers had had with weeds through the drought and the links 

between soil conditions and weed species.  The framework of the book was to cover the transition 

from drought to “green” and how to increase the uptake of sustainable land management practices. 

 

The addition of Better Farming Field days was a later consideration as it gave the project 

consultant the opportunity to document the outcomes of the day and to improve the farmers’ 

stories in the book.  Thank you to the farmers who allowed us to have field days on their 

properties.   

 

This project is aligned with CARING FOR OUR COUNTRY Sustainable Farm Practices.  

Electronic copies of Better Farming: Improving Sustainable Management Practices in NE 

Victoria will be sent through regional, state and interstate networks.   

 

This book is dedicated to the memory of the late Jack Jones who, through his drive and initiative 

and as a mentor to Soil Health: The Journey helped us get to what you are reading today. 

 

Thank you to everyone who has made this project possible. 

 

Gwyn Jones 
GradDip Sust Ag [UNE], MRur Mgmt Studs [Syd] 

Integrated Agri-Culture P/L 

 

Editor 

 

May 2013 

 

gjones@healthyag.com 
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INTRODUCTION 

This publication has been developed as part of the North East Ecological Farmers [NEEF] 

community engagement program and is part of their ongoing aim to see more farmers develop 

sustainable ecological farming systems.   

 
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 North East Catchment 

Management Authority for their ongoing support, Gwyn Jones – Integrated Agri-Culture Pty Ltd 

and especially the participating mentor landholders. 

 

The North East Ecological Farmers Group would also like to acknowledge the support from the 

CARING FOR OUR COUNTRY program who provided the funding for this project through the 

community action grants programme.  Acknowledgement is also extended to the staff of the 

CARING FOR OUR COUNTRY program for their personal assistance.  The success of this 

project would not have occurred without the exemplary help and guidance of the project 

facilitator, Wayne Donehue.  Also special thanks to David Minifie and the NEEF committee. 

 

The North East Ecological Farmers Group is an interactive group of individuals who are 

supporting and encouraging interest and participation in sustainable and innovative ecological 

farming practices, through education and the sharing of knowledge and skills in an ever changing 

environment.  

 
The early days of the North East Ecological Farmers Group started back in the Spring of 2001 

when Lindsay Humphrey and Alan Keys were milking cows in Lindsay’s dairy. Alan asked 

Lindsay what he thought of the idea of them organising a meeting of likeminded farmers, who 

might be interested in coming together as a support group and to promote natural farming ideas in 

our area.  Lindsay thought this could have real merit, so on 20th November 2001 they had the first 

meeting with about 10 people in attendance. Each person spoke of their own experience including 

what they produced, what methods and additives they had tried, and were trying, and what facet of 

natural farming they felt had the most potential. It was envisaged that the group would organise 

the following: regular meetings, farm visits, guest speakers and field trials.  It was thought that the 

following topics could be areas to be considered: soil microbes, soil testing, mineralisation, 

compost/compost teas, homeopathy, the use of refractometers, radionics and human health.  Later 

as the group proceeded with their programme, they gained support from Best Wool Best Lamb 

with funding for a Coordinator.  This arrangement has worked very well for the Group. 

 

NEEF’s vision statement is “Looking at building natural resilience and prosperity into farming 

systems.”  The project furthers the North East Ecological Farmers Group aims by supporting the 

further development of farmers’ skills and knowledge in an ecologically sustainable manner. 

 

The project has not only consolidated the knowledge gained over the past five years, after Soil 

Health  - The Journey, but aims to have a broader general appeal and create greater interest in the 

growing number of smaller holding farmers.  It also aims to increase the diversity of Better 

Farming practices and include a wider range of farming practices, which could include 

horticulture, in the form of orchard and vineyard practices.  This will develop “richer” pools of 

knowledge and push conventional boundaries to a more ecological focus.  The purpose of this 

publication is to develop a “Farmer Friendly” resource material and permanently document this 

knowledge using exemplary farmers as case studies with supporting detail.  Secondly, to 

document current Best Management as we try to encourage farmers to move towards a more 

sustainable future and improve sustainable agricultural productivity in the North East. 
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ECOLOGICAL FARMING:  A BETTER WAY 

By Lindsay Humphry [Springhurst] 

 

Ecological Farming as I call it is based on natural laws and systems and seeks to work with them, 

not against them.  There are a whole range of different methods or systems that claim to be 

economically viable and environmentally friendly.  These include Permaculture, Bio-Dynamics, 

Biological and Organic methods, which exclude the use of all or most artificially, produced 

products in the farming systems all of which try to mimic or enhance the natural processes.  Some 

products in moderation can assist this process by acting as a catalyst in getting a system fired up. 

To be successful you need to consider the effects that any of the actions you may make have on 

the ecology of an area.  You need to be ever observant, get down on your hands and knees, or use 

a spade and begin to study nature.  It is not until you have done this that you will begin to 

appreciate the complexities of the soil and plant kingdoms. Put yourself in the shoes of one of 

these creatures and ask yourself how habitable it really is.  You need to keep an open mind and 

continually ask yourself the questions, “What? Why? and How?” 
 

Vast areas of the continent have suffered greatly from previous poor past farming methods, which 

have all but destroyed the natural eco-systems that existed prior to white settlement.  The soil for 

all intentional purposes is dead, as traditional farming methods demand more and more inputs to 

achieve a satisfactory yield.  These soils often becomes like a drug addict, which is ever reliant on 

artificial inputs to grow a crop that is often attacked by diseases and insects, because the plants are 

forced fed with artificial nutrients that weaken the plant cells by bloating then and predisposing 

then to attack by pathogenic organisms.  The plants basic metabolism is upset as it is unable to 

take up water soluble nutrients through its feeder roots, but rather through the water pumping 

mechanism.  This is really hydroponics on a large scale.  The restoration of health and vitality to 

the land is a task of mammoth proportions.  We need to create conditions in and above the soil that 

are favourable for beneficial organisms to re-establish themselves.  A basic understanding of soil 

ecology, soil chemistry, plant functions and nutrition is desirable to appreciate what needs to be 

done.  In our case the first step involves correcting any nutritional unbalances or deficiencies, or 

soil acidity alkalinity problems that may exist.  A reliable soil test needs to be done to determine 

the nutritional status of the soil.  This can then be used as a guide to correct any nutritional 

problems that may exist.  We started by adding lime to raise our soil calcium and pH levels to a 

desirable level and to achieve a balance in Ca, Mg, K, and Na levels where microbial (bacteria and 

fungi) activity can flourish.  This is most important since in an unbalanced state undesirable 

organisms exist that can either preserve organic matter by producing formaldehydes or break it 

down and lost out of the soil, both being undesirable.  Initially many other nutrients will become 

available by simply raising soil pH.  Attention also needs to be paid to soil aeration (provide O2), 

drainage, (exclude existing H2O) temperature and humidity of the soil environment.  These aspects 

are critical to provide an environment where desirable micro-life can multiply and work to provide 

a continuous supply of nutrients as the plant needs, it to maximise production. 

 

As most Australian soils are naturally very deficient in available P, the supply of phosphorus for 

plant growth is a problem that needs to be addressed, if deficient.  Remember that soil fungi 

(mycorrhiza) and micro-organisms as well as earth worms are available providers of this essential 

plant food, this will be covered later. 

 

A biologically active soil, rich in soil life and a good level of humus, can increase the temperature 

of the soil and promote extra growth practically in the colder winter months.  A soil rich in humus 

has good tilth since it acts like a magnet holding soil particles together thus helping to prevent soil 

degradation and making the ground much easier to work since it is more friable.   
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Also its field capacity or water holding capabilities are greatly increased.  The formation of humus 

is a very complex process which cannot be copied by man since it has no fixed chemical formula.  

Short, medium and long life forms exist, all of which require Carbon / Nitrogen, Sulphur and 

Phosphorous for formation.  Therefore, decomposing organic matter is important to provide 

Carbon together with the inclusion of legumes in a rotation and air circulating through the soil to 

provide Nitrogen for plant growth and food for soil life including earthworms. 
 

Soil aeration is important as air can act is an insulator, cooler in summer and warmer in winter.  

The soil breaths as it warms up (exhales) during the day and (inhales) cools down at night. Certain 

bacteria are able to tap and utilise the N2 from the air which is 4/5 N2 for use in the soil.  John 

Stanley said that air is the cheapest Nitrogen there is, why buy it in a bag when you can get it for 

free?  Working the soil too dry /wet can destroy humus some of which has taken 1000’s of years 

to produce.  You can’t expect to solve your soils problems over night.  They may have taken 

decades or centuries to develop.  Depending on your soil types, the changeable weather, and your 

budget, it may take several years to make any real progress, but positive results will occur the first 

year and every year thereafter will show improvement.  The length of time and quantities of 

artificial products that have been applied will determine how long it will take to get your soil fully 

charged up as it seems to take up to seven years for nature to detoxify the system.  

 

It is generally accepted in natural systems agriculture that pests and diseases attack sick plants and 

animals when environmental conditions are favourable for their vast propagation.  This normally 

occurs when they are under stress from adverse weather conditions or lacking in nutrition or 

simply poor management.  

 

To control these problems one needs to create conditions that are unfavourable for their spread or 

multiplication.  In general this involves reducing stressful conditions for both plants and animals, 

with balanced nutrition being most important.  Other methods that can be used include crop 

rotation, growing mixtures of crops to confuse the pests and encouraging natural predatory birds 

and insects by providing habitats where they can breed and shelter nearby.  This is where 

strategically placed shelter belts or agro-forestry systems are important as they form part of a vast 

eco-system.  The greater the biological diversity within a certain area the more stable such 

communities are.  This is because pests and predators complement each other and are generally in 

equilibrium.  For every pest there is a predator.  Likewise with plants there is a whole range that 

grow under different conditions, some appear to turn up just out of the blue as the environmental 

conditions favour their growth. 
 

Many of these plants are considered weeds by most people, but the discerning farmer who is tuned 

into nature knows that they are actually indicator plants that are telling us that something is wrong 

with the soil.  It is nature’s way of rectifying a problem as many actually accumulate and 

concentrate the nutrient that is lacking eg: heliotrope, high copper.  Also there is a whole range of 

plants classed as weeds such as Dandelions (Taraxacum officinale), and Plantain (Plantago  

lancealata) that are herbaceous in nature and are very important, if not vital, in animal health as 

they act as tonics. 
 

We need to observe our animals eating habits as they naturally know how to balance their diet if a 

choice is available.  The animal will source roughage, such as bark or straw, when excess protein 

is in its diet.  In most cases we are making our animals eat what we think they should be eating, 

which can be detrimental to animal health.  Rotational grazing as opposed to set stocking is 

another means of combating and controlling animal diseases and internal parasites by not allowing 

a build-up to occur.  Rotation grazing also prevents some of the valuable plants from being grazed 

out and helps prevent nutrient transfer or build up in certain areas, such as stock camps.   



Better Farming 2013 

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.  Better Farming: Improving Sustainable Management Practices in NE Victoria.  May  2013   Page 4 

In summary, I have presented some mind-boggling facts and ideas.  It is up to the individual to 

change their farming methods if they consider a change is warranted.  Agriculture has to change. 

In the past 50 years or so, since the chemical revolution began there has been a proliferation of 

chemicals one for every day of the week.  The full implication of their use in the long term is not 

fully known. As I doubt such reliance in these products is sustainable.  Many have proven to be 

carcinogenic, mutagenic or tetragenic, after all it is not a chemical innocent until proven guilty?  

Inappropriate use of chemicals can lead to many problems including health issues.  Many 

problems of resistance and health related conditions of the soil, plant, animal and hence mankind 

are related to the use of chemicals. 

 

The inappropriate present system is leading us downward in an ever-increasing spiral.  It takes 

concerned and far sighted individuals to break out of the system and go onto a better thing.  You 

can do it if you really want to! 

 

The biggest drawback is that relevant information is not readily available and is not taught in our 

educational institutions to any great extent.  To build up knowledge of this subject one has to sift 

through book after book and be able to identify the information that is relevant.  Natural systems 

are organised and as everything is inter-connected to everything else a change in one part of the 

system affects the whole system to some degree. 

 

Nature has tremendous powers of recovery but we need to work in harmony with her by giving a 

helping hand wherever we can, not continually fighting against her because we will come off 

second best all the time.  There is a revolution taking place out there as people begin to discover 

the wonders of nature.  An Ecolution has begun, be part of it. 

 

 

TOWARD BEST PRACTICE 

By Gwyn Jones 

 

What is best practice?  This publication is viewing sustainable farming practices from an 

ecological point of view to find some of the answers as to why with the breaking of the drought 

did soils with higher carbon levels and good ground cover have reduced water and wind erosion 

and recovered faster.  To answer this question a systems approach to sustainable land 

management is needed.  However, there are several key factors that need to be considered to 

improved management decision making to increase soil carbon levels and reduce soil acidity 

and erosion. 

 

The simple message is to achieve best practice we need to work with all plants. 

To achieve this: 

 

Plants come 1st  Stock come 2nd. 

 

Living plants and dead [acting as mulch] plants form essential ground cover with perennial plants 

giving more sustainable outcomes than annual plants.  This is due in part to many perennial plants 

having deep root systems, which increases nutrient recycling & reduces subsoil soil acidity. 

 

                Need for Biodiversity 

Plants come 1st  Stock come 2nd. 

 

Perennial 1st Annuals 2nd 

 

Deep rooted 1st Shallow rooted 2nd 
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To move toward best practice there is a need to identify the difference between problems and 

symptoms.  For example: 

 

Are “weed” plants the problem or are they the symptom of a degraded landscape?  Yes / No? 

Is soil erosion the problem or is it the symptom of a lack of ground cover?  Yes / No? 

Are low soil carbon levels the problem or  the symptom of a lack of nutrient cycling and unhealthy 

soil?  Yes / No? 

Is soil acidity the problem or is it the symptom of a lack of functioning soil calcium?  Yes / No? 

 

Many ecologically focused farmers have discovered that “Yes” is the answer as they have moved 

from looking at the problem to identifying the symptoms and slowly addressing them.  Often 

different people do different things, but better farming is about making the best of what you have 

with the limited resources available to improve your management knowledge and skills to increase 

soil carbon levels, reduce the risk of acidification and reduce soil loss by water and wind erosion, 

 

The following diagrams are an illustration of the important relationship of ground cover to 

stocking rate; set stocking and rotational [time controlled] grazing; green /living plants and dead 

plants with associated soil surface mulch; desirable plants and non-desirable plants called weeds. 

 

Desirable    “Weeds” 

 

 

Green Plants     Dead Plants/Mulch      Set Stocking              Rotational 

                      Time control 

 
 

  Ground Cover          Stocking Rate  

        Condition score 

 

Changing Seasons 

 

The above diagrams shows how ground cover is made up of both living and dead plants, which is 

directly related to stocking rates and seasonal conditions.  The next set of diagrams illustrate the 

changing seasonal conditions to drought conditions.  The assumption is that there has been no [or 

very little] adjustment of stock grazing pressure. 

 

 

    “Weeds” 

Desirable 

 

 

          Bare           Stocking 

      Ground             Rate 

          Condition      

Green           Score 

Plants 

         

         

                Stocking Rate 

 

             Ground 

             Cover 

Drought 
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Many ecologically focused landholders have worked out that weeds are reflecting the current 

seasonal conditions and their management, [good or bad] practices.  They have identified the 

relationship between the degrading of their landscapes and nature allowing landscape “repair” 

plants to do their job of putting a protective “scab” over the damaged soil to protect / regenerate it. 

 

 

The two rules: If you put plants first you win, if you put stock first you lose ! 

 

 If you cover the ground you win, if you have bare ground you lose ! 
 

Third rule: It takes grass to grow grass!  So have a go and let it grow. 
 

 

FARMING:  LESS-ONES 

By Lindsay Humphry 

 

We have a mixed farm of 900 Ha’s primarily used for dairy and super fine wool, with some 

cropping and beef with 25 Ha’s of irrigation.  My grandparents purchased 183 acres at Springhurst 

in 1914.  The main reason for selecting the Springhurst area was that they wanted a property that 

was not continually getting flooded, but also wanted an assured [spring] water supply.  In 1925, 

640 acres was selected for one pound per acre.  Some improvements and clearing were carried out 

before selling it in 1956 to finance the start of the original irrigation project, which has been 

developed along the lines of the example set on Key Line system by PA Yeoman at Badgery 

Creek [Richmond] farms near Sydney [see “Water for Every Farm”, 1965].  A spray irrigation 

plant was purchased and nine acres of permanent irrigated pasture was established and strip 

grazed.  In 1966, two dams of 40 and 10 acre feet capacity, using nine inch pipes and valves was 

constructed for a total cost of $8,000 and flood irrigation was used from these dams.  Using 

gravity gave tremendous labour and fuel savings.  In 1975 three dams were built to complete the 

scheme, for a cost of $18,000 with a combined capacity of about 200 acre feet.  The total storage 

capacity today in seven main dams is about 300 acre feet, for an original net cost of $30,000. 

 

The rainfall here is extremely unreliable, average annual rainfall being about 575 mm.  Storage 

capacity is sufficient to provide carry-over water for one drought year where no runoff occurs.  In 

this situation, pumping is required to utilise water that is unable to be released by gravity.  The 

area irrigated varies according to the availability of water.  Our aim is to conserve as much of the 

available runoff as possible.  Once irrigation commences no water is allowed to run to waste, but 

rather it is dammed and recycled, using night-rate electricity to pump water from the lowest dam 

in the scheme to a higher level, for reuse.  During the 1980’s, 25Ha’s was permanently irrigated 

and the original pasture, which was over-run with paspalum was redeveloped.  During this time 

fertilisers were applied annually with annual pastures receiving 1 cwt/acre of Single 

Superphosphate and irrigated pasture 4-6 cwt/acre.  Muriate of Potash was applied bi-annually and 

molybdenum every seven years.  Nitrogen in the form of Ammonium Nitrate was also applied at 

the rate of 50 1b/acre to help establish new pasture and as a “booster” for millet.  The genetic 

improvement we have achieved through the extensive use of artificial breeding for over thirty 

years has continued to bear fruit, but it must be realised that in order to achieve the maximum 

genetic potential of any cow she must be fed fully for as long as possible on the best quality feed 

available and be maintained in the best possible health. 

 

The very first step to take in developing sustainable land management systems is to take several 

soil tests, if past fertiliser history of the farm is not known, or soil types vary, then it could pay to 

test the whole farm to get a picture of the nutrient status of your farm. 
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The main lesson learnt about the drought regarding sustainable land management and NRM is the 

importance of maintaining adequate ground cover.  It was really learnt from the previous drought 

and the last drought has rammed home the benefits.  The main thing not to do to the land during a 

drought is to expose it to the sun, rain and wind.  If ground cover is reduced too much it is then 

exposed to wind erosion and when rain eventually comes again, water erosion can be a major 

problem.   

 

A drought is not broken by the first decent rainfall event following an extended dry period.  It is 

not really broken until fodder reserves are replenished following a good spring and water supplies 

have filled.  The prolonged drought has been followed by two unseasonably wet summers.  There 

have been mini droughts in both years with mild wet and cold wet winters followed by relatively 

dry springs with rain coming in the nick of time. 

 

Strategies used to cope with rapid changes dry to wet or wet to dry is to have several different 

qualities of hay and silage available to feed to different classes of stock depending on 

requirements for fibre eg whether milking or dry.  Grain is also fed if required.  Moving out of the 

drought into wet ‘green’ times can be tough on livestock as short lush green grass is high in 

protein and probably also nitrates.  A lack of fibre and energy in their diet can cause animals to 

scour badly and cows and ewes in the last three weeks or so of pregnancy can go down unless 

appropriate high energy feed like good pasture or quality grain, hay or silage is fed at least every 

second day, preferably daily if feed is scarce, particularly when sudden inclement weather 

conditions occur.  Changing from dry to wet conditions has favoured wet species such as Cape 

Weed and Barley Grass on high nitrate areas and Couch grass on bare compacted areas.  Hairy 

Panic (a silica plant) has been a real problem on bare cropping ground.  Weeds such as Pepper 

Crest,  Curly Dock and Fleabane have proliferated following two wet summers, which has created 

elevated manganese levels and lowered iron levels in the soil, making perfect conditions for these 

plants to grow.  If allowed to grow and fully express themselves they will rectify the problem. 

 

In the past five years the importance of soil carbon cannot be over emphasised.  It is essential in 

the formation of humus to increase the water holding capacity of the soil.  It can also help 

granulate the soil and provide habitat for soil organisms, some of the beneficial organisms cannot 

survive in the soil unless the pores or cavities are large enough.  Pasture cropping using a range of 

species aims is to have something green growing all year round, if at all possible, has helped to 

increase carbon content of the soil.  To produce the more stable humus requires more attention to 

N, P and S levels in the soil.  Pasture cropping to reduce nitrates in the soil and applying the 

“appropriate” lime has helped reduce the risk of acidification. 

 

In summary; a truly sustainable agricultural system needs to consider the soil’s chemical, physical 

and biological state as a whole.  A reliable soil test and interpretation is needed to determine the 

nutrient state of the soil and what is needed.  Choosing the right lime is most important.  Aeration 

can be beneficial for getting started and as the soil particles aggregate, pore space increases 

allowing air to circulate and more water to be stored so that the soil can breathe.  Groundcover and 

grazing management is important to get the best results, I have found that in a degraded soil, 

biology will need to be added to hasten results.  For correct application methods – timing is 

important.  The health of the soil ultimately determines the health of the plants that grow in the 

soil, which in turn determines the health of the animal that grazes the plant, and the health of the 

humans that eat both plants and animals.  Over the years I have learnt to pay more attention to 

what lives in and above the soil, both macro and micro invertebrates.  Further on farm research 

and advice regarding these very important organisms is needed, as I feel this is where our future 

lies. 
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THE DECLINING FERTILITY SPIRAL 
 

By Gwyn Jones 

 

The process of soil degrading often starts off with too high a stocking rate to the amount of 

effective rainfall [drought] or extended cold soil temperatures [long wet winter].  Often this is 

caused by a poor choice of grazing methods, which can lead to a loss of preferred plant species 

and a decline in plant succession.  The result is a lack of time for plant foliage to grow, which 

leads to less nutrient availability and shallower roots.  An additional problem is created with a lack 

of time for plant roots to re-grow and store carbohydrates.  As plant size and numbers decline, 

stock eat ground cover [which is a natural triggering for nitrate “repair” plants to quickly cover 

the soil on the first main rain event].  With increased bare soil, soil erosion increases as soil 

particles detach and are transported away by water or wind.  This can lead to less nutrient cycling, 

especially through earthworm castings as ground cover protection is removed, which is known to 

increase the need for artificial fertiliser usage.  As soil aggregation declines the soil becomes 

more dispersive and moves through or off the soil surface, which leads to a loss of Soil Organic 

Matter [SOM] and colloidal material [Humus / Clay / Silt].  As a result the Cation Exchange 

Capacity [CEC] decreases and fewer total nutrients can be stored.  Soil structure declines and 

there is a reduction in soil [porosity] pore spaces.  The soil becomes compacted and a surface crust 

forms, which causes decreasing biodiversity and general soil health.  There will be a reduction in 

water infiltration and greater wind and water transportation of soil off site.  The increased loss of 

topsoil causes a net loss of organic matter, N, P, K, S, Ca, Mg etc, which lowers soil fertility, 

pasture and or crop yields.  This degrading process also causes increased soil acidification as 

soluble nitrate tends to be leaching before plant roots can take it up.  This long term trend also 

causes a lowering of productivity.  An outcome is that there is less income to reverse soil health 

decline, reduce soil acidification and build soil carbon. 

 

The reversal of this process is the next topic 

 

 

ACCUMULATING SOIL CARBON AND BUILDING FERTILITY 

By Gwyn Jones 

 

The development of soil carbon is initially through the growth of plants and their biological decay 

which includes their root systems.  Therefore, plant productivity is essential to building soil 

carbon.  The second component is to create a suitable environment for the natural decay process 

to occur, not too dry, not too wet, not too acid, not too alkaline etc.  When conditions are made 

friendly for soil life, soil carbon sequestration increases and Soil Organic Matter [SOM] forms 

humus, which is the soil ecosystem’s available store house for water and nutrients. 

 

The process starts with a plant [seed germination], which reflects the soil environment and 

previous management practices.  In pasture there is a need for biodiversity, which could include 

desirable and non-desirable plants.  New healthy growth is needed to maximise plant productivity 

and for this to occur the soil needs a “Living Roof” that creates shading and protects the soil 

surface and ecosystems below.  Hence, the need for a minimum of 70%, but preferably 100% 

ground cover, which could include living and dead [mulch] plants.  Organic matter as ground 

cover on surface releases carbonic acid, which makes minerals more available.  The root system of 

a plant is as important as the top [root to shoot ratio], especially to soil biology.  Root penetration 

needs adenosine triphosphate [ATP], or in other words, phosphorus is important to give the plant 

energy to drive a root down and for vertical up ward growth, reproduction and fruit development.   
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For soil carbon sequestration and the formation of Soil Organic Matter [SOM] there is a need for 

carbon / nitrogen [in ratio], phosphorous and sulphur.  78% of the air is nitrogen, but the problem 

is to be able to utilise it.  Renewable nutrients can be recycled via soil biology using for example 

Rhizobium [for N], Thiobacilus [for S], Vesicular Arbuscular Mycorrhiza [for P] and carbon is 

produced by plant photosynthesis.  Therefore, soil carbon sequestration  and building SOM is a 

relatively natural process in a healthy soil, providing that temperature, moisture, oxygen, pH 

and nutrients etc are favourable.  A key feature of improved soil carbon building is when plants 

develop “Hairy Roots” due to active rhizosphere symbiotic relations that cause biochemical 

signals to release root exudate [sugars] and metabolites, which feed soil biology.  This process 

increases the root surface area and improves nutrient absorption.  The reason why plant roots look 

“hairy,” is that the soil is sticking to roots via the soil biology  [A similar benefit can occur with 

the use of biological seed inoculation]. 

 

The soil life like algae, bacteria fungi and actinomycetes literally hold the soil resource together, 

especially fungi hyphae, which are the main cross-linking agents between aggregates.  It is 

important to remember that fungi are plants, and that the root of fungi is called hyphae.  Fungi 

hyphae or roots enter and physically tunnel into soil aggregates and literally join them together, 

just like you can use a skewer to join small pieces of meat and vegetables together to make a 

kebab.  Fungi hyphae also go around soil aggregates and tie them together.  Mycorrhiza fungi are 

known to secrete significant amounts of stabilizing carbohydrate gels into micro-aggregates.  

These secreted gels help stabilise micro-aggregates and cement them together.  Other ways 

aggregates are joined together include calcium carbonate moving around soil particles and organic 

compounds and humus from plant and animal residues.  This also “cements” them together.  Very 

thin films of clay (called clay skins) can cover soil (groups of) particles and hold them together as 

well.  So soil aggregation is about making old soil young again or simply improving the 

physical and biological nature of soil, which leads to improved soil fertility. 

 

Soil aggregation also improves soil porosity [soil pore space], which increases water and air/gas 

circulation, so water is retained, but with good drainage.  Bulk density changes as soils are able to 

expand.  Remember that bulk density levels are needed to better assess soil carbon levels.  Soil 

structure [a visible pattern] also improves and the soil ecosystem can “breathe”, optimising root 

growth and nutrient uptake.  Soil biology builds new “Biohomes” including more “microniches” 

so that small bacteria can hide from big protozoa!  These new homes increase the biodiversity of 

soil organisms like bacteria, algae, fungi, earthworms and actinomycetes [the smell of healthy a 

soil].  With new homes, more surface area and increased biodiversity there is more Biomass or 

simply more “underground livestock.” 

 

The soil becomes more of a living/growing organism.  Soil protein levels in the form of 

BioProtein, brings the carbon to nitrogen ratios closer together and with sufficient phosphorous 

and sulphur increased, soil carbon sequestration occurs.  Therefore, available carb o hydrates 

[Carbon Oxygen Hydrogen] + Nitrogen = Protein [& Sulphur for amino acids] build living cells 

that in a healthy soil go on to be stored as soil carbon. 

 

Organic matter decomposition [not rotting] depends on moisture, temperature, available Calcium.   

To encourage soil carbon sequestration and humus forming soil organisms, there are three inter-

related and almost inseparable choices.  Increase the food (services) that encourage multiplication, 

change the physical soil environment (the house) or add suitable organisms (new tenants).  

Beneficially changing the environment encourages more desirable organisms to multiply and less 

desirable ones to decrease in number.  Desirable changes to soil environments can include 

composting, liming a very acidic soil and aeration of a highly compacted soil.  The other 

alternative that is becoming a true industry in its own right is the use of “beneficial bugs in a 

bottle.”  The introduction or addition of beneficial soil organisms has proved to be successful, 

especially in conjunction with the improvement of the soil environment.   
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Traditionally however, it has been and is still argued that if the conditions were good for beneficial 

soil organisms they would be already present in the soil.  For example, you make a good compost 

that decomposes by itself.  The reality, however, is it can be hard to make a good compost, due to 

time, money, knowledge and skills.  It is also often hard to develop a suitable environment for 

beneficial soil biology to thrive in.  In agriculture the debate between placing an emphasis on 

beneficially changing the soil environment or adding beneficial miro-organisms comes down to 

time and money and a case by case analysis.  For example, if lime is close to your farm and you 

need to add calcium on a highly acid soil, liming could be a good option, if you also adjust your 

metallic trace elements Zinc, Manganese, and Copper (giving special attention to Boron) levels.  

Remember that humus is negatively charged and attracts [positive] cations, eg Calcium, 

Magnesium, Potassium, Sodium, so as your levels of soil carbon rise the Cation Exchange 

Capacity [CEC] increases.  The CEC or TEC simply measures the surface area of your soil by 

counting the [positive] cations that can be extracted from your soil.  As SOM and humus levels 

increase your CEC also increases, BUT there is a dilution of available elements.  The trap is that 

on new soil tests there could appear to be a need for more elements to be applied, so you may have 

to theoretically apply more.  Avoid becoming a MOR[E]ON; limit the need for maximum 

requirements and consider optimum requirements. 

 

Developing healthy soils often have high levels of earthworm activity both as castings on the soil 

surface [“protective mantle”] and in the soil which can be described as “Fertility Channels.”  

These castings are particularly high in available phosphorous, potassium, nitrogen and calcium 

than the surrounding soils, especially at depth.  Earthworms help make the unavailable – 

available and are a key to answering the question of why nutrients do not have to be annually 

applied if they are removed.  Earthworms increase root penetration and as topsoil depth decreases 

into topsoil, this in turn improves water and nutrient retention capacity [and lessens the reliance on 

fertiliser inputs].  This allows an increase [perennial] root depth supplying more nutrients, 

recycling nitrates, which reduces acidity.  As preferred perennial plants volunteer into a pasture 

there is an improvement in plant succession and this is reflected in improved sustainable 

productivity.  With increased nutrient cycling including manure, urine, insects, plants etc, soil 

fertility increases and as long as soil biology continues to nutrient cycle elements / compounds 

[especially nitrates] the system will not degrade. 

 

Soils with higher carbon levels tend to warm up earlier in the season, which leads to earlier spring 

growth.  In addition soils with higher carbon levels tend to hold on longer in summer, but the 

downside is that higher carbon soils have a natural “sponge” like quality and with good ground 

cover they take more water to get going and yield less water surface run off.  The good news is 

that the rain tends to stay more where it landed and there is more effective rainfall per hectare of 

land.  As the growing season is extended, clovers are able to fix nitrogen over a longer period, the 

pasture can be more palatable and nutritious for longer, thereby encouraging better feed utilisation 

by stock and optimising productivity.  The above process is accumulative and therefore building 

sustainable soil carbon and soil fertility can be a relatively quick process with reasonable seasons 

and improved on farm decision making.  The outcomes of this natural sustainable process will 

improve sustainable agricultural productivity in the North East & beyond. 

 

In summary, why soils with higher carbon levels and good ground cover recovered faster after the 

drought was due to increased water retention, improved nutrient cycling and functional soil 

surface area [aggregation].  These features created the situation for rapid biological growth in 

both plants and soil biology, enhancing the building of more soil organic matter.  There was a 

reduction in water and wind erosion as soil particles were not becoming detached and moving 

away.  Of particular interest was where earthworms had placed a “protective mantle” of water 

stable aggregates over the soil surface in the form of castings.  There was less visual damage on 

many ecologically focused farms as earthworm castings acted like an artificial ground cover that 

nature had provided. 
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WHAT YOU NEED TO KNOW ABOUT EARTHWORMS 

By Gwyn Jones 

 

Of all the animals in your soil the earthworm is one of the most important, as it is a good indicator 

of soil health and is also a mobile topsoil manufacturing factory.  The amount of topsoil they can 

produce can be measured in inches per year given good conditions.  How do earthworms make 

topsoil?  To answer this question it is necessary to state some of the requirements that earthworms 

need in order to enjoy your soil.  They are a bit like us for they need air and not water logged soils.  

They need shelter and food.  Their need for shelter is mainly associated with their activities above 

the ground, for example, when they are travelling on the soil surface, sticking their anus out and 

doing a “casting” poo or when they are feeding on the soil surface.  If you have bare ground or 

poor ground cover their activities on the soil surface are reduced.  If there is 100% ground cover 

and better still, plant cover, their activities will increase and be easier to see.  As a general 

comment, field trials have shown that with poor ground cover earthworms are more likely to 

“cast” / poo in the soil or cast directly under ground cover like stones or a piece of wood, even in 

and around the crown of grasses.  When looking for castings, firstly you have to get on your hands 

and knees to get your eyes close to the soil surface.  Secondly, you need to think like a worm.  

Remember that they do not like direct light, and need moisture and need shelter from predators 

like birds etc, so you may have to move away the ground cover and look under it.  First look for 

moist and well sheltered areas and remember to look under the leaves of broad leaf plants. 

 

One day two people went looking for earthworms castings in early summer.  They were only six 

foot apart when one said “Not a casting to be seen”.  The other said “I’ve found plenty”.  So who 

was right?  They both were!  With poor ground cover and simply looking from above, you often 

do not see earthworm’s castings.  But, seek and you shall find.  Look in the “unseen” areas, for 

example under the leaves of Flat Weed, especially when they are the only green cover.  It has been 

known for earthworms to cast under every leaf of a Flat Weed plant to the extent that when you 

lift up the leaves, you can see the pattern of the leaves made by earthworm castings.  In moist 

conditions earthworms will cast between plants and can easily be seen.  A practical tip is to look at 

the diameter of the earthworm casting for it is a good indicator of the size of the earthworm.  In 

many high rainfall regions the topsoil is in fact 100% earthworm casting.   

 

To discover more about earthworms you need to grab a shovel and have a dig.  Also do not forget 

the important role that dung beetles do.  Often the best time to look for earthworms is during peak 

times of extended plant growth, which is accompanied by good moisture levels and abundant 

ground cover.  If the soil is starting to dry out consider digging in lower spots or in valleys etc..  

As earthworms need relatively moist soil, another good time to see them is after a heavy rain 

event, especially after a period of dry weather.  Often the thick long worms that are associated 

with being deeper in the soil will come closer to the soil’s surface during these conditions. 

 

In this publication so far there has been discussion on the relationship between different parts that 

can made up an agricultural system.  In the last few years new terms and “labels” have been 

developed to try and describe the “services” that ecosystems and farming systems provide.  A new 

term is “ecosystem services” and it is here to stay.  We need to know what it is and how it could 

affect us and/or benefit us into the future as food security, managing natural resources sustainably 

and addressing environmental issues that impact on agricultural production become more 

important to future generations. 
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FOCUSING ON ECOSYSTEM SERVICES 

By Gwyn Jones 

 

There are many new terms coming into agriculture including the term ecosystem services, which 

is described by Turner R.K., Georgiou S. G., Fisher, B., [2008, Valuing Ecosystem Services, 

Earthscan] as “the aspects of ecosystems consumed and or utilised to produce human wellbeing.”  

An ecosystem could be described as a group of interdependent organisms and the environment 

that they inhabit.  Therefore agro-ecosystems provide important ecosystem services that are for 

direct consumption [food and fibre etc.], indirect utilisation [nutrient recycling, micro climate 

regulation etc.] and intermediate service [pollination, improved water quality etc.].  The “services” 

that ecosystems provide come from three non-living components: Atmosphere [Air], Hydrosphere 

[Water], Lithosphere [Land] and the Biosphere [Living organisms].  These sets of natural assets 

are vital and could form part of agreed standards for sustainable land management practices.  

Ecosystem services need to be better understood and recognised by landholders, communities, 

industries, government policy makers and to ensure national food security. 

 

Living [Ecological] Services 

Ecological services relate to maintaining the habitat for organisms to live in and include biological 

diversity.  Think of a food web [not a food chain] and the production, accumulation and export of 

biomass [plants and animals] both within and outside the food web.  Therefore if you destroy 

habitat the food web breaks down together with the biodiversity.  Natural Sequence Farming 

[NSF] was developed by Peter Andrews and its management aims to create habitat by protecting 

water courses and increase biodiversity, nutrient cycling and feedback loops.  It also 

acknowledges and promotes the multi-functionality of landscape management. 

 

Atmospheric [Air] Services 

Atmosphere services are vital and often taken for granted.  Carbon dioxide [CO2 ] has become a 

feature of scientific investigation, but is 0.0314%.  78.084% of air is Nitrogen [N2 ] and 20.9476% 

is Oxygen  [O2 ]. 

 

Mineral [Biogeochemical] Services 

Biogeochemical services relate mainly to naturally occurring chemical compounds [eg carbon] 

that can be stored or exported out of the ecosystem.  Reduced soil erosion and associated 

sediments and nutrients entering waterways is also a feature of sustainable management practices.  

 

Water [Hydrological] Services 

As Australia is one of the driest continents in the world, its water resources are highly valued and 

are vital ecosystem services.  Hydrological services refer to the ability of wetlands, floodplains 

and riparian corridors to store water both above and below ground.  It includes the interaction 

between surface and ground water, especially flood water detention and ground water recharge 

areas due to overbank flow from channels.  Hydrological services also consider the placement and 

storage of sediments.  A hydrogeomorphic [HGA] approach to [freshwater] ecosystem services is 

to focus on riverine landscapes such as wetlands, floodplains [especially overbank flow from 

channels] and riparian corridors.  Sustainable farming practices aim to improve ecosystem services 

by the provision of clean freshwater. 

 

It should also be remembered that in the future, ecosystem services could be adapted into 

Environments Management Standards, ISO14001 and natural capital accounting system with 

dollar values to them.  How can you better improve the eco services that you consumed, utilise and 

provide to others? 
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THE VALUE OF A TREE 
 

The value of a tree. 
 

May differ from you to me. 
 

For it depends on who we are. 
 

To a painter it is a scene of untold beauty, so serene. 
 

To a watcher of nature, it is home for some birds. 
 

To a saw miller straight timber, is his heart’s desire. 
 

To a farmer, its shelter or logs for his fire. 
 

When you look at a tree, which person shall you be? 

Don’t judge a tree, just by its girth. 
 

So value the tree.  

The next one you see and appreciate its worth. 
 

By Gwyn Jones ©1994 

 

WORKING WITH NATURE 

By Stephen Morris of Pennyweight Winery [Beechworth] 

 

The tradition of the Morris family in the wine industry goes back to my great grandfather George 

Francis Morris who established the first Morris Winery at Rutherglen in 1859.  We did things 

pretty natural back then, but I can still remember when there was a problem with red legged earth 

mite so some modern insecticide [Superphosphate with Lindane; gamma-hexachlorocyclohexane] 

was used.  As the product came in reusable jute bags, they were washed out in the main dam and 

all the fish died.  As I grew up I thought that there must be more to farming than just grapes.  I 

also wanted to become more independent, so I started to seek out a region that had higher rainfall 

because we had just gone through the 1966-7 drought. 

 

I brought a small property at Gympie in Queensland and farmed cattle and small crops.  I quickly 

realised that the higher rainfall was a two edged sword.  Yes, more rainfall for more or longer 

periods of growth, but there was also a lot of leaching of nutrients.  During that drought period I 

questioned why I moved to “higher” rainfall when the drought still badly affected my farming 

practices.  In Queensland I also got involved with a pastoral consulting company.  This taught me 

many new skills like seeing spectacular results on sandy country with the use of trace elements 

and how modern fertilisers brought quick results, but often they did not last.  I also learnt about 

the Keyline system and P.A. Yeoman’s [Water on Every Farm] theories. 

 

This time of my life was in the late 60’s and early 70’s.  Then came the great cattle crash and we 

had to cheaply sell stock that we had paid a lot of money to buy.  There was also in Queensland 

the mining boom, then came the mining crash.  People were very badly hit by the crash and that 

was also a learning lesson for me.  I did not want that to happen to me.   
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I started to think more about the need to try and create a longer term income that was more 

controlled and more sustainable.  After one phone call my life changed as my Father died and we 

sold up and moved back South as my family needed me.  Looking back it was a great shame as he 

could have taught me so much more.  After my Father’s death I had a lot of time to think about 

what I wanted to do and achieve.  I started to rethink about grapes and the wine industry.  Higher 

rainfall was not the answer, the drought taught me that.  [Irrigation only works when you have 

access to water].  I wanted to [again] own my own property and become a wine maker, that way I 

would have more control over my income and limit the boom and bust cycles of business and 

agriculture.  How I got started was working back in the vineyards and my confidence grew about 

what I wanted.  I started to look for a block of land to grow cool climate grapes with finer 

flavours, more in the European type.  I did not want granite soils because it did not suit my 

planned usage.  I focused on red soil as I knew that it was good for grapes.  My other main criteria 

was the land had to face north and east because of my concern over frost and wanting to catch the 

morning sun. Therefore site selection was very important and I learnt that it is best to be patient 

and get what you want and not just rush in and buy something.  During the four long years of 

searching we moved to a house in Beechworth and started to grow grapes in our backyard.  I 

wanted to see how they would grow and what varieties were best suited as back then Beechworth 

was not regarded as a wine growing area.  We grew 120 vines and made some good wine in our 

backyard! 

 

We bought our new property close to Beechworth and I started out with the best of intentions on 

how I wanted to farm.  For example I had read a lot about PA Yeoman’s and the Keyline system.  

I also wanted to go natural with no synthetic chemicals.  We operated organically from the start, 

which is essentially how my great grandfather, grandfather and father did it.  We planned the 

vineyard on the Keyline to reduce the risk of erosion and that has worked well as no runoff holds 

moisture coupled with good soils.  We tried a lot of things over the years initially a permanent sod 

culture, but without irrigation we had to revert to cultivation to conserve moisture and competition 

for the vines.  We felt we could gain soil improvement through Bio-Dynamics and we are now 

certified Bio-dynamic. 

 

It has not been easy farming, we lost two vintages from frost drought and smoke in 2003 and 

2007.  To survive the drought our first mechanism was a conservative approach to financial 

management.  The crops were reduced and so was our income and we had to survive that.  We 

took this approach as I can still remember in the 1966-67 drought, when I saw how little crop 

came off 200 acres of vines.  In a drought, if you are not conservative you will not survive.  Our 

main drought management practice was to set low cropping levels and conserve moisture.  The 

most important thing in the drought was to just keep trying in the vineyard, in the cellar.  We 

never gave up. 

 

At Pennyweight we wanted to be part of what we are farming, you have to be part of it and it has 

to be part of you.  You need to sense the changes, when the vines are stressed you are stressing, 

when vines are happy, you are.  This is why we have to live on the farm to experience and be 

“part” of the farming system, to observe and respond.  You need to get a feel for your country.  No 

two bits of a property are the same.  You need to know your own bit of land over a long period of 

time [twenty plus years].  For example, I had to totally relearn the soil, climate, vineyard practices 

at Beechworth compared to Rutherglen.  I was influenced to this way of thinking by my father-in-

law, who farmed at Walwa for fifty-plus years and he said “He would not have been able to farm 

at Wodonga as he did not know the country,” which was only fifty miles away. 

 

In summary, looking back to my childhood I have learnt many things from our family tradition in 

the wine industry.  I have seen many things come and go.  We have sacrificed a lot for quality.  It 

is not quantity, but quality that you have to get. 
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CONVERSION OF THE MIND 

By Gwyn Jones 

 

A healthy soil is the foundation of any successful farming practice.  Have you been on an Organic 

property and a farmer has said with pride “Come and have a look at my soil.”  Biological / 

Biodynamic / Organic Systems especially aim to make their soils better.  It is common sense that 

sick soils produce sick grapes and healthy soils produce healthy grapes.  So what is the key to 

developing a healthy productive soil?  The answer to this has been discussed for centuries and in 

recent times many people have used different words to mean the same thing.  Our soils need to be 

redeemed [Podolinsky], regenerated [Rodale], renewed [Pfeiffer], or restored [Campbell].  We 

need to go beyond conserving our soil and learn to build top soil and soil carbon levels, by 

achieving this we can produce relatively large volumes of healthy productive soil.  If we are to 

regenerate our soil it is necessary to identify that the soil is made up of three related components 

being the Physical, Biological and Chemical parts of your soil.  If you wish to regenerate your 

soil or you have a problem in your farming system, you need to identify the true problem and 

not just the symptom which often originates in the soil.  It is essential that you are able to analyse 

where or which component of the soil is giving you the greatest concern. For example a boron 

deficiency [symptom] could be due to moisture stress in that the plant cannot get enough boron 

from the organic matter; in addition the soil could be high in Calcium which means that “normal” 

boron levels may be inadequate [the problem].  Similarly, soil pathogen problems mean that there 

is an excess of problem microbes and a deficiency of beneficial microbes.  This could be due to a 

chemical or physical problem in your soil. 

 

Better biological farmers don’t use chemicals, because they have removed the need to use them. 

In effect, they have learnt how to solve their problems and removed the symptoms of a sick 

farming system (ie weeds, disease, poor soil structure etc).  The challenge to new “biologically” 

focused farmers is to minimise the risk of costly mistakes during the transition period.  Care needs 

to be taken not to look for “the answer” or “the silver bullet” which comes with a brand name, but 

to be open minded and think of the principles and reasons why you choose to use a certain product 

or advice.  There is plenty of information for farmers to gain knowledge about how to convert, 

however you need to ask yourself what are you planning to do and how are you going to make a 

sustainable and resilient farming property? 

 

The first stage of any conversion is the conversion of the mind.  It is not to sign up with a 

certification or standard agency and substitute non allowable inputs to “allowable” inputs, but to 

reduce chemical inputs in a planned manner.  In the past many farmers tended to have relatively 

high inputs of chemicals and fertilisers.  To develop a sustainable system there can be a need for 

adding non-renewable minerals to address unsustainable practices.  Many established Biological / 

Biodynamic / Organic farmers have moved through that stage and are placing an increasing 

importance on working with nature and letting the soil microbes feed the plant.  This process can 

be enhanced by adding microbes [biology] to your soil or creating a beneficial environment for 

beneficial soil life.  There is slowly increased interest in “energy farming” that utilises ancient and 

new technologies for soil, water and plants.  These involve for example paramagnetic rock, 

magnets, polarised water etc..  Therefore the conversion or transition of your soil management to 

become more sustainable can move through three inter-related transitional stages; mineral > 

biological > energy.  Firstly, to move away from the continual reliance on fertilises can involve 

balancing up your soil chemistry, secondly, to add or encourage beneficial soil life using strategic 

“triggering mechanisms.”  Finally, to use energy / force / frequency to optimise production and 

minimise inputs.  Please realise that this process may take a life time and there are few set rules 

for permanent success. 
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To have sustainable soil management systems as part of a property’s ecosystem services, we have 

had to progressively move away from the constant use of non-renewable resources and move 

towards utilising the living renewable part of our soil.  As a farming community we need to take a 

broader view of agriculture and consider that we are also “energy farming” and are not just the 

miners of the soil.   

 

Successful ecological farmers have learnt to build soil carbon levels and to reduce the need for 

chemical inputs, by firstly solving their problems and then preventing problems from recurring.  

This has also been achieved by the use of role models to improve their management decision 

making.  This has in part been achieved by planned strategies to regenerate their soil, which 

reduce water and wind erosion.  The challenge to transition and future improvement is to 

minimise your risks and learn from others [including their mistakes].  It would be wise to 

prioritise your limitations and search out new skills and knowledge to overcome them. 

 

To conclude, learn to build soil carbon levels, thus reducing water and wind erosion as well as 

reduce the need for chemical inputs.  Regenerating your soils can assist you in becoming more 

environmentally responsible and successful food producers. 

 

 

 

AIM TO LEAVE THE SOIL BETTER THAN I FOUND IT 

By The Buck Family 

 
Our family history is that Edward Buck is a third generation fruit grower and is originally from 

Doncaster East in Melbourne. Jayne Buck’s grandparents and great grandparents were fruit 

growers from Nunawading also near Melbourne.  Edward and Jayne moved to Wangaratta 40 and 

35 years ago respectively. 

 

Omaru Orchard was bought in 1980 being close to Wangaratta.  We built catchment dams large 

enough to sustain the orchard, but unfortunately these dams were not full at the start of the 

drought.  In the first year of the drought (October, 2002) of the 4500 trees that season, we made 

the decision that we only had enough water to carry 8 rows of trees (200 trees), which could 

produce the most monetary return.  We nursed those trees and their crop through to harvest and 

then slowly watched them die along with the rest of the fruit trees.  At the same time the Omaru 

Orchard was dying, our second orchard in Killawara was surviving.  The first year we planted 

Killawara orchard, we had a small drought and my father spent a full summer season driving up 

and down the rows of little trees, giving each tree 10 litres of water. At the end of a seven day run 

he started back at the beginning.  It was a very long tedious summer for a man in his late 70’s.  We 

swore then that we would never be caught again. So, Edward set about putting in place a pipeline 

from the Ovens River, 3.5 km away from our property. After countless blocks we got the permits 

required, bought a water right and started digging. Along with our son and daughter, we laid the 

pipe line ourselves and by the start of the drought, we had two full dams.  The pipe line was to be 

our future insurance. 

 

When we bought our water right the Ovens River never had a nil supply. Our first year of drought 

was its first nil allocation.  Our drought management strategies were to water at night and ration 

the amount of water each tree received by using under tree sprinklers.  This kept the weeds under 

the trees long, but dead.  This also allowed that a form of mulch was covering the ground and the 

ground was not bare.  We survived that year.   
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Next year by June the water situation didn’t seem to look any brighter, so we decided to make our 

own compost to layer under the trees.  A compost turner was bought as we thought that it would 

help us make the best compost.  We did not want to use mulch as it could cause a nitrogen draw 

down.  After much consultation we came up with a recipe of manure, wood chips, green waste, 

straw, heaps of newspapers and water.  In year two of the drought, we put on 20 tonnes of 

compost to the acre and the trees responded very well.  The crop was reasonable.  Year three of 

drought we were all ready to do the same as the year before and all went well except for a late 

black frost, which reduced the crop by half. 

 

As part of our management practices, each year we soil test and sap test the trees twice in a season 

trying to keep all the nutrients in balance. Edward manufactured a compost brewer and we make 

compost teas.  We also put worm juice through the irrigation every time we watered. We have had 

excellent results working with a wholistic approach and using compost, compost teas and worm 

juice during drought years.  The benefits were general better health, improved water retention and 

nutrient cycling and more food for soil biology.  We have also had success using a soil aerator, 

which has loosened the soil, especially on the compact wheel lines.  It has allowed moisture in and 

reduced run off and nutrient loss. 

 

The last two seasons have nearly broken us. We have had floods go through the property in two 

years, both times causing around $50,000 damage. But after the last big flood in March [2012] we 

soil tested again and discovered that instead of most of the nutrients being leached out with the 

flood water, they were still there.  We put this down to the continuous use of compost to both 

retain moisture but also to kick off the microbial activity in the soil and keep it balanced and able 

to cope with the extremes that we have faced over the last eight years.  

 

In the past we have use paramagnetic material, Ecomin and S26, which have all helped.  But today 

we check all the products we make under a microscope and all the time we are searching for 

further information that will help us to be further ahead and remain sustainable.  Our aim is to 

leave the soil in a better way than when we found it. 

 

 

HARDENED HANDS 
 

They came and conquered, this once quiet land. 

 

To bring profitability, for the purposes of man. 
 

Some seasons were good, with grain like gold. 

 

But sometimes - were tough, as history has foretold. 
 

The droughts, the floods, the plagues, the flames. 

 

Can all add up to not financial gain. 
 

The risks are great, the rewards are few. 

 

But I am proud of farmers, because they are - true blue. 
 

By Gwyn Jones ©1994 
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CHANGING SEASONS MEANS CHANGING MANAGEMENT 

By Gwyn Jones 

 
Climate change is affecting agriculture in many ways in Australia. There is often less so called 

seasonal rain and more “rain events” which can lead to sudden changes in the season.  Strategic 

management decisions need to be made within the cycle of these changing seasons, so that good 

ground cover and higher soil carbon levels can be maintained to reduce the risk of water and wind 

erosion.  The changing of the seasons are traditionally named Summer, Autumn, Winter and 

Spring, but from a management perspective the traditional use of this language may have to be 

reviewed as there are now seasons within seasons.  For example the “unseasonal" rainfall of a 

storm event that supplies rainfall on “summer” dry soil.  If the rain is “heavy” enough this causes 

sudden changes to the needs of grazing animals and which requires the need for quick 

management decisions to respond to rapid seasonal changes. 

 

For illustration purposes the following information has been divided into four parts being: 

 

Stage 1:  Summer = Dry feed low protein 

 

Stage 2:   Initial rain  = Start of a “Green” Drought 

 

Stage 3:  Follow up rain  = Start of excess protein 

 

Stage 4:  Growth slows = Balance again 
 

The four part cycle traditionally starts with an extended dry period with annuals dying out and 

perennials slowing their growth.  As this period extends only deep rooted plants can survive and 

the remaining plants dry out and die.  Stage two starts with initial rain and the germination of seed 

together with surviving perennial plants greening up.  With sufficient rainfall, pastures green up 

and a “Green” drought occurs as there is still a shortage of feed, but plants have only just started to 

grow.  Without sufficient rain pastures die off again and it is often called a “failed” [autumn] 

break.  If there are good follow up rains, plants will continue to grow and go into stage three.  

During this initial growth period the new growth is very high in protein [the concentration of 

protein will be decreased as the biomass increases].  At this point of time the pasture is very short 

and as it becomes a grazable height, stock eat plants that have a very high protein percentage, 

especially if stocking rates are low and animals can selectively choose new green plants and leave 

old standing feed.  This is a high risk period, especially if it is associated with cold temperature.  

Historically this is when there can be high stock loses, especially after a period of drought.  Hence 

the old say “You can lose more stock after a drought than in it.”  The period of short pasture with 

excess protein can also occur in very early spring as ground temperatures warm up.  Remember 

lighter country will grow quicker and have the highest risk.  The next high risk soil is red soil, 

which is often associated with high potassium [or first wash pink granite soils].  As plants start to 

mature it is often associated with drier seasonal conditions eg end of Spring.  During this time 

protein levels have peaked and are declining.  There are normally larger amounts of pasture by 

height and volume.  Stock often do well during these times and protein levels are still suitable for 

growth and stock do not have to work hard to put on condition.  The last stage is associated with a 

balance of enough carbohydrates to protein as plant growth begins to decline.  This can be 

associated with slowing of plant growth eg season first frost in and lowering of soil temperatures, 

or going into late spring and early Summer as plants mature as soil conditions dry out.  The cycle 

starts again with rain on dry soil or cold soil warming up. 

 

The following page is an introductory summary of the four stages and includes better farming 

management practices to improve drought recovery, reduce soil erosion and limit stock losses. 
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Managing the Changing Seasons 
carb / o / hydrates and nitrogen = protein [ + sulphur] = meat, wool, milk 
EXCESS = DEFICIENCY [If you have too much of one thing, you have not enough of something else?] 
 

Stage 1:  Summer = Dry feed low protein 
 

 Fibre high: Carbohydrate  
EXCESS Need for: 

 Mineral supplements 

 Grain [in cereal hay] 

 Good green hay / silage 

  

 Protein [Nitrogen] 

 DEFICIENCY 
[Stock on poor dry feed also need PROTEIN] 

 

 

Stage 2:  Initial rain = Start of a “Green” Drought 

Balance of dry feed and new green [protein] feed 
 

 Fibre: Carbohydrate    Protein / Nitrogen  

 
 

                   BALANCE  
 

Stage 3:  Follow up rain  = Start of excess protein 

DANGER PERIOD – SHORT GREEN FEED (before it matures) Need for: 

High risk of Grass Tetany, Foot rot, Lameness & Pinkeye Vitamin ADE injection: 

 Reduce amount of green feed 

 Bentonite lick with 10% salt 
  

 Protein / Nitrogen  

 EXCESS 

 

        

 Highest Risk Period after  

 3 days of cloudy weather: 

 Nitrogen accumulation in leaves 

  

 

 
 

 DEFICIENCY 

 Fibre: Carbohydrate  
 

Need for: [also early Spring] 

 Old poor hay or barley straw   [NO GRAIN eg wheat or barley for it has protein] 

Give access to any standing feed. 

If stock are on short green grass [Wallaby / Rye grass] they need CARBOHYDRATE. 

Or stock will take fat off their back! 

 

Stage 4:  Growth slows = Balance again 
In Spring: plants grow in maturity with increased fibre and decreasing protein percentage. 

In Autumn: due to cold/frost/ lack of rain pasture growth slows and less green feed is available 
 

  Fibre: Carbohydrate      Protein / Nitrogen  
 

 The cycle starts again 

Occurs with an Autumn “Break” 

Or major Summer storm event, 

which can bring on nitrate “weeds” 

after an extended dry period. 
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To begin our journey on understanding the strategic management of the changing seasons, it may 

be best to consider the traditional dry period with dry soil and standing feed.  During this initial 

time animals will search out and eat higher than average protein plants eg Ryegrass and clovers / 

legumes, if they are available.  Also native grasses like Wallaby Grass with its high protein levels, 

especially after a shower of rain can be sought out under set stocking.  In the early part of a dry 

period you will see animals eating the grass seed heads as a protein source.  Later sheep will eat 

the seeds of Sub clover as a protein source.  Remember that the longer the period of dryness, the 

greater the need for protein supplementation.  Ruminate animals like cattle / sheep consume bulky 

carbohydrates in the form of pasture and in Summer they consume dry standing feed.  This pasture 

goes into the rumen and is consumed by bacteria.  The bacteria are then digested and the animal 

gains an additional protein source.  Ruminants are often able to do well on poorer feed than other 

animals.  That is a major reason why these types of animals are so popular in both modern and 

historical agricultural systems.   

 

Prolonged period of drought 

As the period of dryness is extended, animals use the fat off their backs to maintain their energy 

levels, their muscles degenerate due to a lack of protein, and elements like phosphorous and 

calcium are drawn from the bone to service the rest of the body, especially when the animal is 

pregnant.  If an animal cannot gain sufficient nutrition externally it will, where possible, take it 

from internal sources as a natural survival instinct. 

 

Stage 1:  Summer = Dry feed low protein 

 

Stock have access to Carbohydrates in the form of limited dry standing feed or stubble, but it is 

high in fibre and poor digestibility.  Due to no rain there is little green [protein] feed.  Sheep will 

eat clover seed, but will take in soil as well.  Remember that shiny stubble has an energy value, 

but as it goes dull its value drops or worse still, after rain [leaching] it has limited carbohydrate 

value. 

 

If stocking rates are too high and stock are forced to eat ground cover, this management practice 

increases the likelihood of increased wind and water erosion and will slow down the recovery rate 

after a prolonged dry period. 

 

Stock can have access to carbohydrates, 

but it is high in fibre and poor digestibility. 

 

 Carbohydrate  

EXCESS 
  

  

  

  

 Protein [Nitrogen] 
 DEFICIENCY 

 

Stock on poor dry feed also need PROTEIN 

Stock take fat off their backs and lose/waste muscle [protein] = Lower condition score 
 

If stock are on poor standing feed they need more PROTEIN [but not too much]. 

At this point of time stock are literally eating your ground cover.  This is a strategic time and 

decisions need to be made at what point stock come second and ground cover comes first. 

Remember that after early frostings in Winter or in early Summer; there may appear to be a lot of 

standing feed, but nutritionally these are low protein level periods and reflect stage one. 
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What to do 

 

Better Farming practicals have shown that as a [drought] dry period extends there can be an 

increased need for mineral supplementation.  There are the obvious needs for sodium and chloride 

[salt] and phosphorous and calcium [with magnesium].  Mineral supplements can decrease the 

need for standing feed and/or supplementary feed.  There are the traditional mineral supplements 

[consider the ones with selenium, if needed] or make your own.  The use of high nitrogen blocks 

has also been used effectively in conjunction with mineral supplements. 

 
Need for mineral supplements        if not available 

  

 

 

       

              Need for some protein: 

  Grain [in cereal hay]  

 Good green hay / silage  

Protein / Nitrogen based licks 

 

Remember:  EXCESS = DEFICIENCY 

If there is too much carbohydrate in the diet, you will need to address the protein deficiency. 

Remember that often animals will eat a lot of feed as they are trying to get their optimum intake of 

minerals.  Supplementation of quality mineral supplements can reduce an animal’s dietary need 

for standing or brought in feeds.  If there is a shortage of feed the addition of feed needs to have 

the right balance of carbohydrates and protein, remembering that young or pregnant animals need 

additional protein.  If stock have a lack of green feed [which has Vitamin A] over an extended 

period of time there could be the need for a Vitamin A [DE] injection. 

 

A wise farmer said: “When it’s brown feed green” 

 

Stage 2:   Initial rain = Start of a “Green” Drought 
 

This is when there is only enough rain to green up a few surviving plants and germinate softer 

surface coated seeds.  Then the rain stops with no follow up rain.  Plants will die off again and 

there will be a loss of seed from the soil’s very large “reserve seed bank.”  Often moisture starved 

germinated seedlings do not perform as well as new seedlings that have not been setback, 

especially clover. 

 

Before rain 

  

 

 After Rain 

 Fibre: Carbohydrate               Protein / Nitrogen  

 

 “A green pick”       “A green pick” 

 

 

 

                     Before rain 

With the introduction of heavy rain a “green pick” develops.  Initially there is little feed, but the 

areas look green and a “green drought” occurs.  This greenness is due to perennial plants 

reshooting and the germination of new plants including “weeds.”  The [mini] drought conditions 

have caused an artificial build-up of nitrates in the soil due in part to the breaking down 

[denitrification] of the organic matter.  Rain events on dry high organic matter soils can lead to the 

germination and rapid growth of “nitrate loving” plants / weeds.   
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Nitrogen accumulating plants 

The following indicator plants are examples of “nitrogen accumulating plants”. 

 Barley Grass  Hordeum  leporinm  

 Capeweed  Arctotheca calendula  

 Fat Hen or Goosefoot  Chenopodium album  

 Wire Weed or Knotgrass Polygonum aviculare / [Tree] Hog Weed Polygonum patulum  

 Marsh Mallow Melva  parviflora  

 Prince of Wales Feather Amaranthus refetroflexus  

 Black Nightshade Solanum nigrum  

 Common Stinging Nettle Urtica dioica 
 

Nitrate accumulating plants have a role to play in nature.  They take up the excess nitrate out of 

the soil ecosystem.  If these plants start to dominate ground cover, a better farming practice would 

be to sod seed [presoak and inoculate the seed] an annual plant to gain productive feed and to 

absorb the excess nitrogen in the soil.  Nitrate weeds are common in Lucerne and first time 

cultivated paddocks.  Hay paddocks can also have nitrate weeds if perennial plants have died out. 

 

If you apply the rule that excess = deficiency consider that if your soil has an excess of nitrate.  

What is it deficient in?  The answer surprisingly is soluble carbohydrate and trial work has 

indicated that spraying on sugar can slow and discourage nitrate loving plants.   

http://www.csu.edu.au/faculty/science/herbarium/woodlandweb/online-articles/sugar  

http://agnews.tamu.edu/showstory.php?id=1491 

 

Carbohydrate – Protein Balance 

Initially animals improve with the introduction of increased protein in their diet.  This is like when 

you start an engine.  You need to put the choke on to give it extra fuel.  In the same way during the 

first few weeks (depending on rain) everything starts off well.  Animals adjust to the change of 

feed for there is a choice of dry feed [high carbohydrate] and young green feed [high in protein].  

As the total amount of feed increases the animals start to improve and fill out. 

 

As the natural change of seasons occurs, with lower light levels and temperatures, and 

traditionally higher in rainfall, a new set of challenges are occurring and management changes will 

need to be implemented to maintain a sustainable management plan.  The previous [dry / drought] 

conditions have caused a higher than normal build up in nitrogen soil levels, due to the breaking 

down of the soil’s organic matter. As the soil is relatively dry the soil biology (which feeds “at the 

first table”) and the pasture plants cannot grow and multiply quickly.  Therefore there is little 

growth and the available nitrogen in a dry soil is not utilised and slowly builds up.  There is an 

association with the longer the drought period and an increased nitrogen build-up.  In many ways 

the natural accumulation of nitrogen is highly beneficial to “jump start” the soil ecosystem 

because if it rains sufficiently, surviving perennial plants and soil biology will grow and use the 

nitrogen, so that the carbon to nitrogen ratio in the soil is relatively close and rapid reproduction 

takes place. 

 

Good decomposing ground cover will increase the likelihood of higher than normal nitrogen 

levels.  Therefore, as the rains develop and a substantial fall occurs there is a high probability of 

pastures being high in nitrate even when they are short, for example, when there is the “first green 

pick.”  At this time stock should be monitored for how loose their manure is becoming.  Be aware 

that the looseness of manure may not be due to a worm burden, but that the short feed is literally 

too rich for them to properly digest.  This is often due to a lack of fibre and too high protein levels 

in the feed.  Emphasis needs to be placed on the association between [very] short pasture and 

initial high protein.  If, there is a high percentage of Ryegrass (eg: if resowing has occurred) the 

risk can be greater.  These types of feeds can adversely or badly affect stock health and 

productivity as excess protein/nitrogen can cause stock to “scour.” 
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If sheep are grazing these pastures their manure can appear to have almost a slime over them and 

there is often a high association with the smell of ammonia.  In the case of cattle manure, to be 

blunt, the manure will smell like “shit.”  This is an extreme statement, but the foul smell is the 

smell of ammonia.  The smell of ammonia is the smell of DEATH.  The rumen is not functioning 

properly.  It is like starting a small petrol engine.  You prime the engine with extra fuel or pull the 

choke out.  The engine starts and utilises the extra fuel, BUT if you leave the choke on the engine 

runs poorly.  Black smoke comes from the exhaust and raw fuel can come out of the exhaust.  The 

same situation is true for livestock management. 

 

With the advent of initially good rains on the property, especially if it still has adequate ground 

cover, a “green pick” can occur.  Prior to the rain, stock are often on poor roughage feeds, or 

supplements, and their diet often has very low protein levels. 

 

THE CYCLE OF LOW  TO HIGH PROTEIN and HIGH TO LOW CARBOHYDRATE 

As initial rainfall develops stock will move from Stage One with low protein / nitrogen to stage 

two.  Stage Two can be a transition stage as protein levels rise to where there is a good balance 

between carbohydrate and protein.  After initial rains stock often pick up in condition and general 

vitality.  Depending on the condition and rainfall this period of “balance” is often less than a 

month or just a few weeks.  This is a very busy time and stock can be lost if landholders are 

not aware of this high risk period.   

 

A better farming practice during this time is for stock to be “mobbed” up into larger groups of 

animals, so that the maximum acreage can be allowed to grow.  Benefit could be gained by 

confining stock into a smaller area and hand feeding.  If this was done there would be a need for 

mineral supplementation.  It should be noted that the challenge with confined stock is their 

reintroduction to “green paddock” feed.  This needs to be done slowly to allow the rumen 

microbes to adjust to high protein green feed. 

 

Stage Three: Start of excess protein 

 

This concept leads into the [drought] management of Stage Three.  If follow up rains occur pasture 

will grow faster as the total leaf surface area of plants increase.  The larger the leaf’s area the 

greater the plant’s solar panel becomes.  As plants get larger their need for nitrogen increases and 

in these green drought conditions, plants will literally suck up the available nitrogen by mass flow.  

These young high nitrogen plants are very soft, low in fibre and highly nutritious when there is 

sufficient carbohydrate supply.  After initial rains a green pick develops, which means that the 

animal’s need for protein can be met.  During this transition period a better carbohydrate to protein 

ratio develops and stock look better.  After follow up rains and after a few weeks, or less than a 

month, things change for the worse.  As stock graze pasture with rising levels of protein, even 

though the feed is very short, animals will seek out any dry fibre feed and in bad situations stock 

will start to eat “inedible” roughage eg bark and old tussocks.  Stock will push through fences that 

are next to road sides in order to try and gain access to poor dry standing feed.  At this time the 

manure is loose as if they have an internal worm burden.  During this time stock need to have the 

amount of green feed reduced and the addition of old hay or straw.  The introduction of high fibre 

and carbohydrates will offset the high protein pastures.  If old hay is not available and animals are 

loose then a stock lick of bentonite with 10% salt can be given along with a straight salt lick.  The 

pure salt lick needs to be available, so that the stock do not consume excess bentonite, because 

they are wanting the salt.  If stock could also have access to old standing feed that would be a 

major advantage [Is there any old feed in established wind breaks etc.]. 
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Stage 3:  Follow up rain = Start of excess protein as pasture grows faster than being eaten. 

 

DANGER PERIOD – SHORT GREEN FEED (before it matures) 

 

Shorter green [protein] feed in excess (before it matures). 

   Protein / Nitrogen  

 

  

       

 

 

 

 

 

 

 Carbohydrate: Fibre  

 

 

WHAT TO DO 

 Need for: 

 Vitamin ADE injection: 

 Reduce amount of green feed 

 Bentonite lick with 10% salt 
  

 Protein / Nitrogen  

 EXCESS 

 

        

 Highest Risk Period after  

 3 days of cloudy weather: 

 Nitrogen accumulation in leaves 

  

 

 
 

 DEFICIENCY 

 Fibre: Carbohydrate  
 

Need for: [also early Spring] 

 Old poor hay or barley straw    

[NO GRAIN eg wheat or barley for it has protein] 

Give access to any standing feed. 

 

Stock will take fat off their back if there is excess protein. 

If stock are on short green grass [Wallaby / Ryegrass] they need CARBOHYDRATE. 

 

High risk of Grass Tetney, Foot rot, Lameness & Pinkeye 

 

Excess protein in diet is like when the choke is left on.  Things are not going well eg. scour. 

 

EXCESS = DEFICIENCY  Is there an excess of protein or a deficiency carbohydrate/fibre. 

 

A wise farmer said: “When it’s green feed brown” 

Occurs with an Autumn “Break” 

Or major Summer storm event, 

which can bring on nitrate “weeds” 

after an extended dry period. 
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In lighter (eg sandy or less clay) soils advance to stage three relatively quickly.  This is due to the 

soil surface area being smaller.  For example, (silica) sand has a large particle size, but a small 

surface area.  The opposite is clay that has a small particle size and a large surface area.  

Therefore, the “lighter” paddocks will have the earliest and highest initial risk due to excess 

protein in the diet.  If these lighter / earlier paddocks are to be utilised first there will be a high 

need for [low protein] old hay / straw and the heavier paddocks can be closed up as they will need 

more rain to progress. 

 

Stage 4:  Growth slows = Balance again 

 
 

   Fibre: Carbohydrate   Protein / Nitrogen  

 The cycle starts again 

 

The last stage is associated with the balance of enough protein to carbohydrate as a young plant’s 

growth begins to decline.  Inevitably with a slowing of young plant growth, protein levels lower 

and come into balance with carbohydrate levels.  This can be associated with the season’s first 

frost and lowering of soil temperatures or the opposite as soil conditions dry out in late spring and 

early Summer when plants mature and have increased fibre and less protein. 

 

Balance happens again when: 

In late Autumn: 

Due to cold/frost/ lack of rain pasture growth slows and less green feed is available [See stage 1] 

or 

In late Spring: 

Plants grow in maturity with increased fibre and less protein [= continue rotational grazing]. 

 

The cycle starts again with rain on dry soil or cold wet soil warming up. 

 

 

FEED THEM 

By Peter Kirk [Tallangatta] 

 
Fertility is important to me and we focus on looking after the female element of the herd.  Our aim 

is to turn off feeder steers, shrunk weight around 430 - 450 kg. The heifer drop is retained, joined 

over a six week period and any empty females are culled.  Livestock need to be on a rising plane 

of nutrition to optimise growth and overall performance. A good vaccine protocol is essential to 

optimise a profitable beef production program.  A balanced diet with a balanced level of minerals 

and nutrition will optimise animal health.  Excess protein indicators include rough coats (or 

parasites?), hollow flanks, dull eyes, ears dropped, eating reeds, bark, old hay (starvation).  When 

stock enter a fresh paddock (with grass) they should put their heads down and eat!  The 

importance of maintaining a good ground cover, how to feed an animal to maintain health and 

fertility are the lessons of the drought. One must make a proactive decision! 

 

As part of our drought management program was the establishment of a drought-lot, the 

establishment of a feed pad, water troughs, silo, and purchasing a mixer wagon, straw and grain. It 

was a big decision, however minimal damage was done to the soil and pasture, we still had our 

genetics and herd intact .We have the infrastructure now and utilise it in our normal management 

practice of early weaning feeding roughage with high protein until a feed wedge is established.  

We aim for 0.8kg/day weight gain with emphasis on July - August calving with the female portion 

reaching joining weights by late August the following year. 
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The first major rain event after the drought gave rise to a huge germination of broad leaf weeds 

which included capeweed, couch, barley grass etc., this gave rise to the need to think about rumen 

biology and the need to provide straw to the animals to balance the rumen bugs! 

 

One needs to care for the soil and to grow deep rooted perennial grasses to have a more 

sustainable land management system.  The most important factor to sustainable land management 

is maintaining good ground cover, reducing soil loss through water and wind erosion, using 

aeration by deep ripping, rotational grazing, early weaning, utilizing a sacrifice paddock and 

building a feed wedge.  Do not forget that you need to have a good system in place that will work, 

be flexible, decisive and back scientific evidence with your action plan. 

For further information see “Networking; A Powerful Production Tool“, Feedback, May 2012, p.p. 

21-2, MLA. 
 

 

THE IMPORTANCE OF RAINFALL 

By Steve Whitsted [Biggara Valley] 

 

Our family have been farming in the Biggara valley near Corryong since 1949.  Our farm is 240 

hectares of which 90 hectares is bush and has the Murray River running through the farm.  We 

milk 160 cows, 50 calves in Autumn and 110 in the Spring.  We are certified Organic. 

 

Approximately 20 years ago we went under an agronomist who had us using extremely high levels 

of Super and Potash and Lime to correct pH levels.  That was fine for a time, but after about five 

years we started to get problems we had never had before eg: milk fever, grass tetany, bloat, very 

low conception rates.  It was at this time that we realised things had to change, so we did some soil 

tests with an independent lab.  We soon realised how much of a mess we were in and how much it 

would cost us to fix the problem the agronomist had caused.  The main thing we used for several 

years was dolomite then fish fertiliser.  We never used to spray with pesticides or weedicides and 

after a few years we were farming organically without realising it.  A friend suggested that we 

should build a factory and package our own milk so we did and obtained Organic certification 

back in 1998.  It was the same year we set up the Snowy Mountain Organic Dairy Company.  We 

had Australia’s first Certified Organic Low Fat Milk and Cream.  Our products sold in Coles, 

Woolworths and health food outlets. 

 

We have about 1000ml’s of rainfall a year and our 160 cows are milked off 160 acres, which 

includes about 90 acres of irrigation.  We make about 500 tonnes of silage every year most of 

which is made into Pit Silage and approximately 150 hay rolls.  Every year we plant a summer 

crop then sow the paddock to permanent pastures.  We irrigate with a central pivot out of the river 

and we have a 70 metre boom which we irrigate out of a dragline hole.  In the drought we got 

about half our annual rainfall and we could only water out of the hole about 5 hours a day so we 

had to cut the areas watered in half.  With the pivot, if the river had of got 1 cm lower we would 

have had to stop irrigating.  Too close for comfort! 

 

We spread between 50 – 100 tonnes of worm castings a year and have done the whole farm 3 

times with TM21 a soil activator, which has increased our top soil levels by about 6 inches.  Four 

energy towers have been set up around the out farm.  Water is very important for us with the way 

we farm, but the key is to have a lot of fodder in storage. 

 

The number of cows we milk in February and March is 110 to 120, which eases the feed pressure 

in the driest time of the year.  If we don’t get an early Autumn break we can really struggle for 

feed in May and June as the days get a lot shorter and it gets colder.  Centre pivots are good at the 

start of the season and the end if you only need to put on small amounts of water, but in the middle 

of the summer they are useless; give me a flood any day. 
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FARMING FOR GOLD 

by Nicole Masters, Integrity Soils  

 

“Thar's Gold in Them Thar Hills", black gold that is. Soil carbon and humus is the stuff that 

underpins the wealth and health of our agricultural enterprises.  Over the past few years carbon has 

become quite the political hot potato, but as soil scientist Dr Christine Jones states, “The best 

carbon trading scheme is the one which happens underground”.  This sequestered carbon directly 

passes its rewards to farmers and growers, with benefits including increased nutrient and water 

storage, improved soil structure and resilience to climactic extremes.  Soil carbon is like a giant 

sponge; with a 1% increase in organic carbon (30cm depth) able to increase the ability of soil to 

store water by 144,000 litres/ha.  That’s a significant increase. 

 

Global losses of carbon from past land use is estimated to be between 66 to 200 billion tons; a 

significant loss for a resource with such a central role in the longevity of agriculture.  Losses can 

be attributed to soil management practices, plant species, erosion, bio-cides, low biology, residue 

management, compaction and the inefficient use of water and nutrients.  The news is not all bad 

however, if soil carbon can be lost on such a scale, we also have the means to rebuild it. 

 

Carbon and nitrogen are intimately entangled in the soil and in all living organisms.  Just like us, 

microbes have a carbon to nitrogen ratio that must be maintained in every cell.  This means that 

adding soluble nitrogen without carbon-based foods, such as fish, seaweed or humates, creates a 

hungry population of microbes that eat into soil carbon reserves.  Urea is also effective at 

dissolving more stable carbon forms; this means nitrogen must be used to more efficiently to help 

reduce these losses.  There are two major soil carbon cycles at work here; the one most studied, 

and more commonly known, is the shorter term decomposition cycle, whereby organic matter 

becomes microbial food and much of the carbon is lost as carbon dioxide as the microbes respire.  

The aim of regenerative farming practices is to build more stable carbon forms.  Humification is 

the process of changing the recognizable pieces of organic matter; roots, leaves, manure and dead 

critters into the fully decomposed dark uniform material known as humus. 

 

In the last few years the interest and research into carbon and humic substances has been on the 

rise.  Humic materials are now becoming a regular addition in fertiliser mixes to help increase 

fertiliser efficiencies, reduce leaching and increase yield responses.  Humic compounds increase 

the permeability of cell walls, improving the efficiency of nutrient uptake.  This approach has been 

well documented in international studies, even in soils with naturally high soil carbon levels.   

The other important way that stable carbon is delivered from the atmosphere into the soil is 

through the nightly exudates from plant roots.  Over half of the sugars gathered by plants during 

photosynthesis are sent out the roots as liquid carbon; these are chemically similar to nectar and 

feed the organisms in the root zone.  Much of this ‘liquid carbon’ is held at deeper undisturbed 

levels in the soil, 50-60cm down.  This is the cheapest, most efficient and beneficial form of 

organic carbon for soil life.  Excessive applications of N ,P and glyphosate have been shown to 

shut-down this important soil process.  Progressive management practices, which foster the 

growth of beneficial microbes, reduce hardpans, encourage deeper rooting depths and increase 

plant photosynthesis, are required to build stable soil carbon.  This process really is the money in 

your bank! 

 

A growing body of evidence is demonstrating that practices which build active soil carbon and soil 

biology result in marked improvements in the function and physical properties of soil. This 

translates to soils which make the most of every drop of water, with improved infiltration and 

water absorption.  Soils full of biology have improved pores spaces for air and water movement, 

this means less compaction, deeper rooting depths, better mixing of nutrients, and less greenhouse 

gas emissions. 
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With mounting concerns around water quality, practices which maximise nutrient efficiency and 

work with natural cycles are gaining more traction.  Biologically active soils have been shown to 

have a positive influence on water quality through reduced nutrient losses, such as nitrogen and 

phosphorus and the filtering of contaminants, such as 2,4-D.  Soil carbon not only assists with the 

water use efficiencies, but it also helps to buffer soils and plants against extremes in temperature. 

This was documented recently in the ability of biologically managed corn crops to maintain yields 

during the devastating drought crisis in the American Midwest. 

 

How can you tell if your soil is losing or gaining carbon?  One way is to take a soil test which 

gives you a small part of the picture, or take a deep core which will show carbon levels at depth, 

but this may not be helpful if you don’t have data for comparison.  There are also labs which can 

test for glomalin; the carbon by product produced during this biological process, which gives you 

a really clear picture if your management practices are building your soil resource or degrading it 

over time.  Another cheaper and quicker method is to dig a few holes and compare the colour of 

your topsoil to a hole dug in an undisturbed area nearby which hasn’t received fertiliser, 

cultivation or been intensively grazed.  If you see a visual difference and your soil is paler, that 

can indicate management changes are required. 

 

One simple and compelling test is the slaking test.  Slaking indicates the stability of soil crumbs, 

resistance to erosion and how well soil can maintain its structure. This structure is important in 

providing water and air for plants and soil life when it is rapidly wetted.  Limited slaking suggests 

that organic matter and microbial life is present forming glues and other substances which help to 

bind finer soil particles into larger more stable crumbs.  You can do your own slaking tests by 

placing different soil samples into clear tall jars filled with water.  It is preferable if the samples 

are the same soil type for comparison as high clay content will also alter your results, and don’t 

forget to include a control sample from an undisturbed area.  Soils prone to slaking collapse under 

pressure as the water rushes into the pore spaces, so the water becomes cloudy or discoloured as 

the soil collapses.  It’s a really compelling test as you can immediately identify if you are losing 

soil to wind/water erosion, and how well your management practices are working. 

 

Specific problems that might be caused by poor function: Slaked soil particles block soil pores, 

form a soil crust, reduce infiltration and water movement through soil, and increase runoff and 

erosion.  Small aggregates produced by slaking settle together resulting in smaller pore spaces 

than where present with larger aggregates.  Pore volume may be reduced and the ability of plants 

to use water stored in pore spaces may be altered. 
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The benefits of soil carbon and humus on soil properties: 

Physical: improves soil structure, increases water storage and buffers soil temperatures 

 

Chemical: increase cation exchange, complexes cations, binds toxins, reduces run-off, filters 

contaminants, sink for GHG gases, improves nutrient uptake, humus stores anions  

(N, P, S and Zn), reduces the need for nitrogen and phosphorus fertilisation, and buffers pH  

 

Biological: energy and food for microbes, reservoir for nutrients and increased resilience of the 

entire soil ecosystem. 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Khan%20SA%22%5BAuthor%5D
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CAN THE COW DO BETTER THAN THE PLOUGH? 

By Gwyn Jones 

 

A historical turning point in agriculture was the private printing of the English book The Clifton 

Park System of Farming by Elliot in 1898.  Elliot recommended a wide variety of “quality” seeds 

to be planted with a minimum of twelve species and often twenty five species.  He acknowledged 

the role of herbs in the pasture.  For example including Yarrow, this was eaten by lambs and 

greatly reduced worm burden.  Elliot’s pasture “recipes” were literally the commencement of 

pasture seed “mixes.”  His species selection was made to develop species that would give a 

healthy and diverse food supply for his stock, develop his soils and give optimum yields over and 

extended growing season. 

 

Elliot [1898] notes four simple principles: 

1. The success of our agriculture depends on the cheapening of production. 

2. The cheapest food for stock is grass. 

3. The cheapest manure for the soil is turf [pasture], composed largely of deep-rooting plants. 

4. The cheapest, deepest, and best tillers, drainers and warmers of the soil are roots. 

 

He also highlights the need for self-sufficiency, biodiversity and how plants feed from humus. 

Artificial fertilisers were used to build humus in the soil and not just to add nutrients. Elliot notes 

that the principles of his agricultural system were “as old as agriculture, though the method of 

carrying them out may be new, and, so far as I know, is new” [Elliot, 1904]. In Stapleton’s 

foreword to Elliot’s retitled book The Clifton Park System of Farming [1904 / 1945] he notes that 

Elliot’s work has largely been overlooked [and still is], due to the limited volume of books printed 

and the distraction of two world wars. 

 

On page 30 Elliot [1904] wrote “In 1790 a Mr. Martin said that in the drought of the present 

season he has nothing on his farm that will keep half the stock that his chicory will, though it is 4 

years old.  He fed it with sheep, and highly approved of it.  The Duke of Bedford expressed a high 

opinion of chicory.  In August, 1796, 12 lbs. chicory and 5 lb. trefoil were sown on a fallow, and 

grazed about Michaelmas* for a month with 5 sheep to the acre”.  In 1797 it kept 6 sheep to the 

acre for the second week in April until Michaelmas.*” [* being the 29 of September for the festive 

of Saint Michael]. 

 

The famous traveller and historian Arthur Young advocated chicory noting:  

1. “The greatness of its produce for soiling on good land. 

2. Its yielding so amply in feeding sheep on all soils. 

3. Its being remarkably applicable in the very poorest and most barren chalks and sands. 

4. It forming a most profitable change on all lands upon which clover fails from too often repetition”. 

 

Original Introduced Pasture Species to Australia 

Two hundred years ago some of the very first pastoral seeds from Great Britain included: 

Perennial Ryegrass, White or Dutch Clover and Red or Broad Clover.  Other introductions were: 

Yorkshire Fog Grass, Sweet Vernal Grass, Meadow Foxtail and naturally some weed seeds as 

contaminants.   

 

“ACCIDENTAL INVADERS”:  Some plant species are very good at invading pastures.  Records 

indicate that three significant species that were “accidentally” introduced and have literally 

“invaded” parts of Australia.  These “weed” invaders were Phalaris, Annual Ryegrass and 

Paspalum. 
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A historical change took place in the selection of plant species, when there was a move away from 

European plants and the search moved to select plants from drier parts of the world.  Plant 

selection of Mediterranean material included Currie Cocksfoot, Demeter Fescue, Phalaris Siro, 

Haifa White clover, Larissa and Trikkala Subclover.  The modern trend has been to search for and 

reproduce C4 grasses that do well with increasing occurrences of summer rainfall events. 

 

Working with Invading Voluntary Pasture Species 

Some plants have symbiotic relationships for mutual benefit [Grasses & Mycorrhiza fungi / 

Clover & Rhizobium bacteria], but the main interaction between plants is competition.  Invading 

species take hold by utilising small ecological niches of available nutrients & out competing other 

species.  The opportunistic invasion of “voluntary” species will occur through competition and 

natural selection – seed by seed [sow or unsown], plant by plant, acre by acre, paddock by 

paddock district by district and season by season e.g. “This is a season for Capeweed”. 

 

Does the soil make the plant or does the plant make the soil? 

There is a correlation between the voluntary growth of plants with grazing methods and soil 

fertility.  A sequential change of plant species is called an ecological succession.  Hence, [pasture] 

plant species can act as indicators to soil fertility and calcium levels [not just soil pH]. 
 

 

      Moss, Sorrel, Sweet Vernal, Fog Grass, Sub Clover, Cocksfoot, Ryegrass1, White Clover, Lucerne 
 

    Low Calcium soils       Higher Calcium soils 
 
 

(1 Ryegrass will grow in low calcium soils provided the phosphorous levels are high.) 

 

One of the aims of pastures is to replace lesser productive voluntary pasture species or weeds by 

encouraging the effective invasion of more desirable plant species through firstly, improved 

grazing methods and secondly raising soil fertility, thus progressively changing plant succession 

to achieve higher levels of plant nutrition, topsoil and “active” humus development.  Ultimately 

many beneficial “weeds” could be justifiably classed as productive “herbs”. 

 

The Difference Between Natural Volunteers and Conscripts 

 

If pasture is doing poorly a natural decision has to be made.  Do I work with what I have?  Put in 

some new seed?  Pasture crop?  Or rip it up and start again?  Before we consider what to do, we 

need to consider the fact that the plant species in a pasture are mainly due to climatic conditions, 

soil fertility and your overall management.  The twenty or more plant species in established 

pastures are what could be called – natural “volunteers”.  They are there of their own free will in 

that they can reproduce in a sustainable manner in sufficient number to out compete with other 

species and be successful.  These “volunteer” opportunist species include all the “weeds” that have 

spread all over the farm and the district.  Were they sown?  Did you sow Capeweed in with your 

pasture mix?   

 

“Volunteers” are ecologically sustainable for they continually reproduce and become a permanent 

[perennial] part of your pasture.  Historically farmers wanting high production have aimed to have 

a dominance of Ryegrass and White Clover, which continue to reproduce from tillers or daughters 

or seed.  Often if a pasture fails to hold or maintain enough Ryegrass and or Clover it is classed as 

unproductive.  Farmers choose to directly seed or cultivate and seed “conscript” plants into that 

soil and environment.  A “conscript” does not have a choice of what is happening to it.  Just 

because you choose to plant a seed does not mean that it is going to grow [cropping] or become 

sustainable and volunteer to continually reproduce.  Therefore in established pastures you are 

actually working with “volunteer” plants that are capable or flourishing under climate, current soil 

fertility and your [best or worse] management style. 
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If using natural “volunteers” is the sustainable way to farm, is it logical to expect that if soil 

fertility or grazing methods are improved then the percentage of more productive volunteer plants 

would also improve?  Could the assumption be made that if the conditions were desirable, the 

more productive plants could out compete lesser productive plants such as Sorrel, Capeweed and 

Bent Grass that have [re]invaded, without being deliberately sown?  If this was the case consider 

the following: 

 

 

 

 

 

 

 

 

 

“Mineral deficiencies must be eliminated to promote vigorous clover growth, while stock and 

pasture management should be carried out with an appreciation of the principals involved.  

Topdressing to eliminate mineral deficiencies, and liming to correct acidity, can increase the 

productivity of a mixed sward tremendously.  As the fertility rises, higher producing species tend 

to become more dominant, particularly if the grazing management is of a high standard.  Not only 

does the total dry-matter yield increase, but the growing season is extended and the “pinch” 

periods are shortened.  Drainage of wet, heavy soils can result in the sward changing from a 

dominance of tall fescue, meadow foxtail, or Poa trivialis to a more desirable ryegrass pasture.  

..….  The raising of soil fertility thus tends to increase pasture production by encouraging the 

higher producing species to become more dominant in the sward and to gradually displace the 

lower producing plants.  By extending the growing season and by speeding up the growth rate.”  

de Faur, R., 1966, pp 206-7, Sheep Farming for Profit, Reed, Sydney. 

 

In New Zealand, de Faur, reminds us of the relationship between relative soil fertility levels and 

plant species.  He classifies fertility requirements of some pasture plants in descending order from 

the highest fertility-demanding species to lowest fertility demanding: 

 

 

[Annual] Italian Ryegrass 

[Annual] HI Ryegrass 

 Perennial Ryegrass 

 Prairie Grass 

 Timothy 

 Paspalum 

 White Clover 

 Red Clover 

 Cocksfoot 

 Yorkshire Fog 

 Crested Dogstail 

 Sweet Vernal 

 Browntop 
 

At this point in the document it would be of value to reinstate why introduced “improved” pasture 

species were sown and incorporated into pasture seed mixes.  The big problem with most native 

pastures is that they have low productivity and protein levels over winter and stock often lose 

condition in winter on native pastures, especially with no shelter.  Introduced pastures have a 

better winter growth and often better protein levels over winter periods. 

An Important Quote of de Faur 

“There is little merit in cultivating land in order to sow higher  

producing species if steps are not taken to raise the soil fertility” 

 S 
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It is costly to introduce “improved” pasture species and grazing management should take first 

priority and therefore “Water and Wire” should be the first priority.  There is no point growing 

more feed if it is not utilised properly.   

 

 

Therefore boundary and then INTERNAL FENCING SHOULD BE A PRIORITY OVER 

FERTILISER. 

 

It is best to improve overall soil fertility first and allow an improvement in natural plant 

succession to occur.  Pasture renovation should not include cultivation or spraying out unless 

paddocks need to be levelled or if there is a sudden need to change plant species.  As the natural 

succession of plant species increases “improved” species that are already present can be sod 

seeded, direct drilling or added to a calcium fertiliser if soil tests indicate a need.  It could be 

argued that plants of an improved succession will not volunteer into a pasture.  If this is the case 

how did the improved earthworm and weed seeds come into a pasture without being introduced?  

So consider not spending time and resources on buying “new” seed, but focus on good grazing 

methods and allow natural selection to encourage more productive plants to become “voluntary”. 

 

Remember the golden rule: 

 

   There is little merit in cultivating land in order to sow higher 

 producing species if steps are not taken to raise the soil fertility (de Faur, R., 1966) 

 

The following is a plant succession list developed with the assistance of the late Jack Jones 

through field observation and extensive soil testing.  The list is not exclusive and deliberately does 

not include many “problem” weeds, so that the focus stays on the positive progress that can be 

made.  All pasture, with the exception of reclaimed land, has had native plants and this is indicated 

by the initial plant community.  If native pastures were destroyed and sown improved species 

failed to establish.  This would form the next category.  The first Pioneer Volunteer Species into a 

low soil fertility class often include the next group of plants.  In this section there are “overgrazed 

plant communities like Bent Grass, Sorrel, Onion Weed, Flat weed and Ribwart Plantain.  Bent 

Grass and Sorrel grow from under the soil so that if over grazing occurred it was not killed, but 

could recover very quickly.  Onion Weed had a bulb and again if over grazing occurred it was not 

killed, but could recover very quickly.  Both Flat weed and Ribwart Plantain had leaves that with 

limited competition could be flat to the ground and hard to be grazed by cattle.  They also had a 

large deep taproot that had the ability to access water and minerals, and then store it.  As soil 

fertility and grazing methods improved the Medium Opportunist Plants established, which were 

often taller or more productive and could outgrow and shade out the lower fertility class.  In this 

section there are often smaller groupings like wetter area plant communities.  Again as fertility 

improves and palatability also improves the plants in the high soil fertility class start to dominate 

as mainly perennial plants give an increased growth period.  If excess soil fertility occurs the plant 

succession degenerates with the invasion of nitrate accumulating plants to utilise the excess 

nutrients [Excess Nitrogen = Deficiency Biology].  The following pages introduce the concept of 

natural plant succession and the relationship to levels of fertility. 

 

 

The next weed group section generally indicates lower phosphate levels and the potential need for 

a ‘capital” phosphorus applications.  To start this process, the use of a good quality reactive rock 

phosphate [12%+] at a rate of 200 kg /Ha could be considered.  Also as the use of reactive rock 

phosphate at low rates does not change the soil pH levels, there is a reduced need to adjust 

metallic trace element levels. 
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CORRELATION OF PLANT SUCCESSION & SOIL FERTILITY 

A Hierarchy of 56 Naturalised* Indicator Pasture Species in Acid Soils 

 

Native:   Original Species 

Spear  Grass Stipa spp 

Windmill Grass Chloris truncata 

Kangaroo  Grass  Themeda  spp 

Red[-leg]  Grass Bothriochloa  macra 

Weeping Grass  Microlaena  stipoides 

Wallaby  Grass  Danthonia   spp 

Wheat  Grass  Elymus scaber 

 

Soil fertility Class: LOW  Pioneer Volunteer Species 

Mosses / Liverworts  Poor soil structure Bryophytes  spp 

Toad  Rush “         “ Juncus  bufonius 

Winter  Grass “         “ Poa  annua 

Common  Rush “         “ Juncus  polyanthemos 

Spiny  Rush  Juncus  acutus 

Sorrel [Sheep]   Rumex  acetosella 

Onion Weed / Guilford   Grass Romulea  rosea 

Trifolia & Medics Eg Cluster   Clover Trifolium  glomeratum 

Summer  Grass  Digitaria  sanguinalis 

Meadow Foxtail  Grass  Alopecurus  pratensis 

Soft Broome / Goose Grass  Bromus  mollis 

Flat Weed [Hairs on top of leaf] / Cats Ear Common Communities Hypochoeris  radecarta   

Bent Grass  / Browntop “         “ Agrostis  capillaris 

Sweet Vernal   Grass Anthoxanthum  odotatum 

Crested Dogstail  Grass Cynosurus  critatus 

Ratstail  Grass Sporobolus  capensis 

Rat Tail / Slender Fescue   Vulpia  bromoides 

Broad Leaved  Plantain Plantago major   

Rib Grass / Ribwart   Plantain             “         “ Plantago  lancealata        

 

Soil fertility Class: MEDIUM Opportunist Species 

Annual / Wimmera Ryegrass  Common Communities Lolium  rigidum 

Sub Clover eg: Mt Barker, Clare  “         “ Trifolium  subterraneum  

Barnyard   Grass  Echinochloa  crus-galli 

Tall Wheat   Grass Common Communities* Aropyron  elongatum 

Strawberry   Clover “         “ * Trifolium  fragiferum 

Red [Fiddled]  Dock “         “ * Rumex  pulcher 

Swamp * Curled Dock “         “ * Rumex  brownii / crispus 

Yorkshire Fog   Grass “         “ * Holcus  lanatus 

Tall Fescue   Festuca  arundinacea 

 

The next community of plants are in the high soil fertility class and indicate high[er] phosphorous 

soils.  Therefore, phosphorous often does not need to be added.  The focus should be on calcium to 

magnesium ratios and desirable levels.  In acidic soils the use of calcium [and magnesium if 

needed] would raise the soil pH and this in turn will raise the available phosphorous level without 

phosphorous being applied.  It should be noted that if the soil pH is adjusted there would have to 

be a review of trace element levels, so that induced deficiencies are avoided. 
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Soil Fertility Class: HIGH Advanced Species 

Prairie   Grass  Bromus  unioloides 

Phalaris   Phalaris  tuberosa 

Kikuyu     Pennistetum  clandestinum 

Timothy  Grass    Phleum  pratense 

Cocksfoot   Dactylis  glomerata 

Paspalum   Paspalum  dilatatum 

Chicory  Cichorium  intybus 

Dandelions   Common Communities Taraxacum  officinale 

White   Clover “         “ Trifolium  repens 

Perennial   Ryegrass “         “ Lolium  perenne 

Red  Clover   Trifolium  pratense 

Lucerne   Medicago  sativa 

 

The last community of plants involves excess fertility and includes nitrate weeds and general 

pasture invaders like Cape Weed and Barley Grass which germinate outside stock camps and, by 

their sheer numbers of plants per square metre and early rapid growth, these plants can out 

compete other productive pasture species.  As soil health declines conditions favour the 

accumulation of nitrate in the soil. 

 

Soil Fertility Class: EXCESS                = Nitrate Weeds [C/N Ratio. Is Nitrogen ?] 

Barley Grass   Hordeum  leporinm 

Capeweed  Arctotheca  calendula 

Fat Hen  / Goosefoot  Common Communities Chenopodium  album 

Wire Weed / Knotgrass “         “ Polygonum  aviculare 

[Tree] Hog Weed “         “ Polygonum  patulum 

Marsh Mallow  “         “ Melva  parviflora 

Prince of Wales Feather “         “ Amaranthus  refetroflexus 

Black Nightshade  “         “ Solanum  nigrum 

Common Stinging Nettle  “         “ Urtica  dioica 

Other nitrate plants include: Corkscrew, Purple top, Cobblers peg, Camel melons [Fleabane] etc. 

 

Having considered some of the different plants that form the ecological plant succession, it would 

be appropriate to consider the utilisation of that pasture and the foundational knowledge from 

where the theories of grazing management came from. 

 

 

Natural Grazing Systems 

Natural grazing systems tend to fall into two categories being territorial or migratory.  Similarly 

with modern grazing systems, stock are grazing within the territory of an allotted paddock for 

months / years, or they migrate around a much larger area often including a diversity of soils, 

plants and habitats.  The difference between natural systems and agriculture is the human 

intervention which can be classed as a science and an art.  Grazing can be reduced to a science of 

Kg/Ha of Dry Matter and calculations worked out from there.  It can be also viewed as an art that 

looks at the bigger picture and the interrelationships of soil types, plant species, root depths, time, 

stock, trending, urine, dung, dung beetles, earthworms, humus.  It will be suggested that good 

grazing management is the art of working with nature under all seasonal conditions and selecting 

which grazing method is the most appropriate system that works best to meet your unique goals, 

on your unique land scape with your unique management style. 

 

Two Traditional Grazing Management Systems: 

A]  “Territorial” Grazing; “Continuous” Grazing;  “Set Stocked” Grazing  Or  

B]  “Migratory” Grazing;  “Rotational” Grazing; “Rational” Grazing  
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History of Grazing Management 

Man moving animals goes back to biblical times when the shepherd “lead” the sheep to greener 

pasture.  Greener pasture implies that stock were taken to a better pasture than that which they 

were currently on.  By moving stock the areas grazed were rested and allowed to recover.  Note 

that the shepherd and his flock were as one unit and the sheep were not driven by using dogs.  

Grazing management is the meeting of stock with pasture in a controlled manner using fences for 

containment. 

 

Historically the containment of animals was partly developed as ownership of land was granted.  

As Feudal agriculture developed a King/Queen gave land to his/her Knights.  It is of interest to 

note that crop rotation developed before cattle rotation.  Feudal agriculture incorporated a two-

field system of crop and fallow which had been developed by the Greeks two thousand years 

previously.  In many ways the systems were inefficient with lime and wood ash used as a fertiliser 

when available, and manure only came from grazing animals. This system accelerated soil erosion 

and as serfs were seldom assigned the same piece of land for more than two years, they had no 

incentive to care for or improve the land.  The climate in Western Europe is conducive to soil 

conservation and soil building methods such as crop rotation, manuring and liming which only 

became common after feudalism disappeared.  The use of modern crop rotation was likely to have 

originated in the Low Countries of Western Europe.  By the sixteenth century Dutch and Flemish 

farmers were using a system of rotation and alternating crops to protect and build their soils.  The 

Dutch and Flemish farmers were the first in Western Europe to rid themselves of Feudalism as the 

improved system allowed more farmers to own the land they worked.  As towns and cities grew 

rapidly hedges and fences were used to separate the farms.  Slowly the “common man” was 

allowed to own land and, to define areas of ownership, the use of fences to make containment or 

paddocks were developed. 

 

As grazing management skills and knowledge developed through trial and errors several systems 

developed that are still used today.  For example “Creep” grazing was developed by English prime 

lamb farmers whose greatest concerns were internal worms at heavy stocking rates which were 

made possible by the introduction of ley farming [Crop rotation and fallow].  The aim was to 

assist the lamb in escaping parasitism through the ewe.  In addition it was also found that the 

lamb’s worst enemy was its own mother, as she competed for feed with her lamb.  The answer 

was found by Creeping the lambs in front of the ewes by fencing so that the lambs gained access 

to “fresh” low worm burden pasture ahead of the ewes. 

 

Set Stocked 

AN OLD SHEEP FARMER’S SAYING WAS  

“THE SHEEP’S WORST ENEMY IS …… ANOTHER SHEEP!”  

 

A]  Set Stocking occurs when stock are in one area for an extended period of time, which 

minimises labour costs and potentially lower capital costs as smaller paddocks are not needed.  

Pastures are often over grazed in summer and under grazed in spring.  This can be reflected in 

animal productivity with large variation of livestock weight and performance gains. 

 

More common is set stocking for a few weeks or months and then a move to “new” pasture.  This 

often coincides with worm control, fodder conservation, pregnancy tests etc.. 
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LONG ROTATION GRAZING 

By Allan Keys [Springhurst] 

 

I have owned the Springhurst property since 1987.  The previous owner was heavily into cropping, 

with regular burning of stubble and the use of artificial fertilisers and synthetic chemicals, along 

with some lime.  We produce Limousin cattle and sell quiet and meaty bulls to commercial beef 

producers. We have planted many native trees over the time, but are now trying to establish a 

range of deciduous trees. 

 

We strongly advocate cell grazing alongside Biological Farming.  In some years we have 

introduced new pasture species including some native perennial species, using a disc seeder with 

minimal disturbance, Phalaris being the mainstay of our pastures.  Cell grazing has been practised 

for quite a few years on the property, with an increasing emphasis on longer rest periods (5 

months between grazings, if possible) with very minimal hand feeding being required, except in 

the case of sale bulls in late summer and early autumn.  There are a number of advantages of Cell 

Grazing as you see the stock more often, allowing problems to be identified earlier.  Stock 

quickly quieten as they get used to your presence.  Also with long rest periods, pastures have 

greater opportunity to regrow.  As the root systems die off after grazing, humus levels are built up 

and soil structure consequently improves. This is very important as most soils in the area are low 

in humus.  Also with improved soil conditions, regular and costly worm and fluke drenchings, 

become very unnecessary and clostridial disease treatment is also not needed.  This type of 

grazing also encourages mycorrihizal fungi which allow each pasture plant to draw moisture and 

nutrients from a much larger volume of soil.   

 

During the drought we sold about half of our Limousin females, which certainly made life easier 

at the time, though on reflection, this probably was an overreaction, as it was difficult to build 

numbers back up after the drought had finished, with finances being tight.  As it happened the 

drought also coincided with our North East Ecological Farmers Group gaining Federal 

Government funding for some trials in the North East of Victoria and our property “Jono Keys” 

was one of them. The trial consisted of various soil treatments including liming, aeration 

(Agroplough and spike roller), biological additions (Nutrisoil - worm juice), superphosphate, 

Guano (made from Rock Phosphate) and various combinations of the above. The results were 

monitored by Melbourne graduates.  Unfortunately the trials were conducted over three very dry 

years during the drought, so the results were generally disappointing.  However, the guano 

paddock showed up the most visible result, producing a more obvious result after the drought 

finished.   

 

What the drought taught me about sustainable land management practices was that the greater the 

soil cover the faster the plant regeneration and the less water required for plant survival.  It 

also taught me to keep our Turkey Nest dam topped up from a channel beside it, when there is a 

flow along that channel, also to use regularly the “mono layer” to reduce evaporation in summer.  

What should landholders not do in a drought is increase stock numbers, due to reduced prices.  I 

place a lot of importance on ground cover as part of my sustainable land management practices.  I 

aim for 100% ground cover, 100% of the time.  Increased soil cover is the answer to reducing 

the risk of acidification and reducing soil loss by water and wind erosion.  It is an important 

sustainable land management practice.  I made the decision that the drought had broken and it was 

going to be "wet" again, when pastures started to make good growth and water storages were at 

least ¼ full.  In my experience when changeover or moving out of a drought and into wet "green’ 

times again, land owners should not stop feeding hay quickly but gradually reduce hay feeding.  

When coming out from dry and into the wet or the other way round, never be over stocked and 

endeavour to increase rest periods.  These were my strategies to better cope with a period of rapid 

change. 
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When going from dry to wet we had a change of “weed” species and I noticed more sorrel and 

Cape Weed in places.  Also in the change from dry to very wet conditions pugging can be a real 

issue when grazing is necessary in wet conditions. 

 

In regard to soil carbon the one thing I have learnt in the last 5 years is that it can be increased by 

keeping 100% ground cover and by increasing rest period between grazings.  For example 

recently, the sowing of millet was trialled during the two wet summers with a view to increasing 

pasture bulk and to encourage mycorrihizal fungi, which need green plants to survive. A very old 

disc seeder was purchased cheaply to allow the sowing of millet directly into pasture. Some native 

perennials and Lucerne were sown along with the millet. The effect on the soil was observable, 

with increased soil structure and soil life.  If in years to come, my grandchildren read these 

ramblings, they might care to consider the great value of cell grazing as a very important way 

of building up soil fertility. 

 

 

WEEDS AND WHAT THEY TELL 

By Gwyn Jones 

 

Over the years learning to “read” plants has taught me a lot about landholder’s current and 

historical management practices.  One group of plants that can tell you the most are what is 

commonly called “weeds”.  They are true indicator plants if you can learn what they are telling 

you.  These type of plants are part of the ecosystem services that nature has provided and give 

essential ground cover, forming part of the biodiversity of an agricultural system.  However, weed 

control is a key part of Australia’s natural resource management with Government statistics telling 

us that over 28,000 plants have entered Australia from overseas and 2,700 have become self-

supporting.  Weeds of National Significance [WoNS] are spreading faster than they can be 

controlled in many areas.  Is it time to re-think current strategies?  Are weeds the problem or the 

symptom of a failing landscape or agricultural farming system? 

 

So you may think that some plants are “weeds”. 

There could be four major and related reasons why so called “weeds” grow, but most are 

associated with disturbed environments plants that are able to colonise quickly and out compete 

the [voluntary] plants. 

 

Bare or disturbed soil:  “Pioneer” plants are first on the scene to cover the soil with a scab, just 

like the body covers damaged skin.  Bare soil is an un-natural occurrence, but is a visible sign of 

the presence of human intervention.  A term or label for these plants are “repair plants” as their 

role is to quickly cover the ground and spread out as fast as possible. 

 

Poor ground cover or organic matter:  Bare ground has no cover and so “weeds” colonise and 

create the needed cover.  Ground cover can be living or dead.  Either way the soil needs to be 

covered with a layer of decomposing organic matter.  This layer is the roof to protect soil biology 

and to feed it.  Often these type of “repair plants” are annuals as their role is to cover the ground, 

die and leave organic matter on the soil surface.  . 

 

Mineral replacement:  The idea that “weeds” bring up and concentrate needed mineral[s] has 

been around for a long time and some farmers allow weed plants to grow and incorporate them in 

the soil.  Often these plants are inedible and have deeper root systems.  These plants are also often 

associated with poor soil structure and low organic matter levels.  A term or label for these plants 

are “guardian plants” as they can defend themselves and guard the soil.  
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Safety Valve:  Some “weeds” act like safety valves that remove high levels of nitrate out of the 

soil in order to detoxify the soil.  At the same time they can also quickly cover the soil and create 

ground cover.  Some people believe that nitrate weeds also re-mineralise the soil that they are 

growing in thus fulfilling all four roles at once.  These plants are very fast growing and often soft.  

They are definitely “repair plants” to detoxify the soil and move the nitrate out of the soil, into the 

plant structures and then die to return to the soil in the form of organic matter without the nitrate in 

it. 

 

“Spray it” [land] weeds:  Another category is for true invasion plants with superior growth rates 

that can invade into nature ecosystems as well as agricultural ones.  These plants are truly “a plant 

out of place” and have very limited competition.  They are often Weeds of National Significance 

[WoNS] and fall into the term a “Spray it” [land] weed.  These weeds are very hard to control, but 

still are often only plants that have taken advantage of ecological niches’ that humans have created 

or caused eg climate change? 

 

The Language of Weed Management 

Part of the challenge of weed management is the language used, therefore in order to refocus away 

from the word “weed” which implies a plant out of place, or not wanted, less confronting and 

more informal words will be used.  The logic and reasoning behind this is that nature has allowed 

plants to grow in selected areas for thousands of year and there has been a reason for this.  Hence 

the term “Red Gum” or “Box” country.  As conditions have changed due to clearing and land 

development a new group of plant species has developed, some sown and germinated and others 

self-sown and germinated.  The latter group is the one for concern, but conditions have favoured 

both to grow.  The challenge is; if plants are growing, are they the ones that are desirable to your 

management system?  A plant has often got the label “weed” when it establishes itself as a 

dominant species, hence the saying “it grows like a weed.”  David Holmgren of Permaculture 

fame said “Wouldn’t it be good to grow pastures like we can grow weeds.”  David was in part 

suggesting that we need to farm plants that despite your best or poor management, drought, fires 

and floods, they just keep coming back – just like the weeds have done.  This raises the question 

are weeds caused by specific [degrading] conditions, or do weeds “just” grow anywhere, any 

time?  If weeds are caused by specific conditions, can better management remove the reason for 

them to grow even though there is still a huge seed bank reserve?  If this was the case then the 

need to remove and get rid of their potential seed production would be less important as a 

management practice, because with improved sustainable management the “weeds” role would 

become redundant.  For example, should sustainable management practices be focused on 

overcoming the problem of degrading landscapes [often through over grazing and loss of ground 

cover] and not focus on the symptoms of “weeds” [that are trying to repair the damage that has 

been caused]?  Landholders with ecologically focused sustainable management practices are 

working out what weeds are telling them about their own management practices. 

 

It is a historical fact that the degrading effects of drought periods do “bring on” weeds.  The 

adverse conditions limit plant growth in general, but favour plants that are best suited to those 

conditions.  A critical part of weed management is to identify the conditions that cause weeds and 

develop management practices that limit the conditions that favour the weed group that is trying to 

dominate.  This brings us to plant communities and what environments and conditions suit them.  

A sample example of changing conditions that reflect a change in plant communities is looking at 

a stock camp, for example, under trees or next to shelter belts.  This is a different group of plants 

and a different plant community to that of what is normally in a pasture.  Less obvious is 

comparing plant communities that do well in wet conditions to those that do well in drained soils. 

 

So what is the “ideal” or desired plant species?  Should it be one plant or a plant community?  

Most plants are in some form of ecological community and these communities reflect the 

environment around them.   This leads to the question “Are weeds caused by specific conditions?” 
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So called “weed” growth is associated with disturbed environments and the “weed” plant[s] is able 

to colonise quickly and out compete other [indigenous] plants.  Another question could be “Do 

weeds grow in conditions that they can favourably improve?”   

 

As conditions are improved to the point that this weed cannot grow any more then the next 

succession of plants will take place.  This raises the question are “weeds” mainly “repair” plants?  

To put it more simply do weeds repair the conditions that they grow in and, if so, could this 

explain why some weed plants come and often go in cycles, as their task is done they die out and 

leave the environment in a better situation.  One farmer in a very strong comment said “Weeds are 

the soil’s medicine, so take your medicine!”  In many cases some weeds, like the nitrate weeds, 

repair the soil by literally pumping the nitrate out of the soil and into their own tissue.  The 

problem can also be that stock consuming high nitrate plants can be exposed to nitrate poisoning.  

THE MOST DANGEROUS CAN BE HIGH NITRATE WILTING GRASS during a hot period of 

weather, as the nitrate is still concentrated within the leaves.   

 

A plant community of nitrate weed would usually be a concern when they are over 30% of the 

pasture mix.  However, a further concern is the concentration of weeds in a given area, for 

example in stock camps.  Two common nitrate weeds are Cape Weed and Barley Grasses as they 

can literally smother out improved and native pasture species. 

 

Decisions on nitrate weed management are often taken when plants have established and have 

“grown too well.”  A “crop”, consisting of Cape Weed and Barley Grass, excels in growth due to 

the rapid uptake of nitrogen from the soil.  This natural phenomenon occurs traditionally after a 

drought and is nature’s way of covering bare or low Organic Matter soils with plants.  These 

plants are literally nature’s way of quickly reproducing living ground cover.  Better managers act 

quickly if there is a nitrate weed problem and use sugar [add carbohydrate], pasture cropping / sod 

seed [adding grass to take up the nitrate] or soil aeration [supply oxygen to stimulate soil biology 

to use the nitrate].  Others will use strategic grazing, if the problem is not too advanced, along with 

some old hay and some salt blocks, especially on red soil. 

 

After a drought period the first management strategy to address is nitrate weeds and their 

prevention.  This raises the question why do nitrate weeds grow so well?  They are normally 

associated with the build-up of soil nitrate levels, due to the breakdown of organic material in dry 

conditions such as droughts.  But why do some paddocks, properties and management practices 

promote the growth of nitrate weeds like Cape Weeds and Barley Grass as if they are growing it as 

a crop?  The underlying issue is that of soil health and active soil biology.  The build-up of your 

nitrates in drought conditions is a natural process.  The growth of nitrate weeds as repair plants 

also is a natural process.  The reason nitrate weeds grow well is because the soil biology has not 

utilised the nitrogen in the soil.  Soil biology rapidly grows after good rains on dry soil.   

 

If the soil is healthy and soil biology numbers are optimized.  They utilise the high nitrogen levels 

and build the biomass with the use of carbohydrates.  With moisture as the Carbon [C] and 

Nitrogen [N] ratio comes closer together this stimulates rapid soil and plant biological growth.  

Nitrate weed growth can also be associated with poor soil biology function.  It is not so much an 

excess of nitrogen, but a deficiency of soil biology to use it.  Hence nitrate weeds take over or 

replace the role of soil biology and remove the high N levels out of the soil.  This also explains 

why stock (and general biology) do not do well on diets of high nitrates.  Excess nitrate in plants 

can cause nitrate poisoning especially if there is a sudden change of diet and or rapid intake.  For 

example hungry stock going in nitrate weed paddocks in mid-afternoon when the photosynthesis 

has allowed the plant to draw the nitrates up from the roots.  This same situation can occur when 

there are three or more cloudy days and one first sunny day; the plant photosynthesizes again and 

plants are high in nitrate in late afternoon.   
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Stock that are susceptible to a magnesium deficiency can be affected by Grass Tetany, which has 

been induced by excess nitrate.  The same management strategy to reduce nitrate weeds is the 

same to develop healthy soils.  The reason is that biologically healthy soils do not have a reason 

for nitrate weeds to grow.  An exception to this is when excess manure eg poultry is applied and 

the volume of nitrogen will for a short time not be able to be utilised by the existing soil biology.  

This is why compost of manures is suggested in more biologically focused systems. 

 

In the years 2009 and 2010, when the drought broke, these years could be considered as a case 

study for Barley Grass and or Cape Weed as they were particularly productive years and many 

farmers had a “good crop” of Barley Grass!  During this time Barley Grass, and or Cape Weed, 

invaded into crops and pasture, and they were not sown.  This raises the question if Barley Grass 

and or Cape Weed come seasonally, will it seasonally slowly disappear as conditions improve?  

Before the question is asked as to why does Barley Grass and Cape Weed grow, there is a need to 

again clarify where “nitrate” plants fit into the natural plant succession order: 

 

Native pastures Pioneer Volunteer Species 

Low fertility plants Soil fertility Class: Low 

Medium fertility plants Soil fertility Class: Medium 

High fertility plants Soil fertility Class: High 

Nitrate plants Soil fertility Class: Excess Fertility 

 

When a soil has excess nitrate it is nature’s way of coping by pumping out of the soil the excess 

nitrate by using “nitrogen accumulating plants”.  Nitrate plants are nature’s way of self balancing 

the soil ecosystem to make it healthy again. 

 

The commonality of all nitrate species is that they do well in soils that are: 

High percentage of bare ground 

Poor percentage of surface organic matter  

Poor decomposition of soil organic matter [These are two separate issues] 

Biologically unhealthy   

Low in available calcium 

Poor soil aggregation on the soil surface [Risk of surface sealing or crusting, especially after rain]. 

Poor structure soil [Low pore space] 

 

The above conditions have often described drought affected soil that has been over grazed due to 

stock eating the plants and eating the ground cover. 

 

Remember: If you put plants as first priority – you win. 

If stock are put first priority - you lose. 

 

The effect of the drought has also meant the extended period of dry has killed off and put into 

dominancy much of the beneficial soil biology.  In addition their food chain has been broken with 

the lack of plant root exudates and decaying of old plant material.  However, the existing organic 

matter in the soil is still slowly decomposing and nitrate [like jet fuel] is becoming available and 

accumulating.  The longer the dry period, the greater the accumulation as more nitrate [jet fuel] is 

available to plants and soil biology when it rains.  The definition of a drought is an extended 

[longer than normal] period of dry so when the drought is broken with a large rainfall event, 

Nature takes the opportunity to use the accumulated nitrate [jet fuel] to rapidly grow plants to 

cover the soil.  If the damage to the soil is very high, nitrate “repair” plants will dominate.   Just 

like the body uses a scab to heal damaged skin, these “repair” plants will out compete most other 

plants, due to their ability to access and use nitrate [jet fuel]. 
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There is nothing wrong with nitrite or nitrate [which comes from ammonia] as it is a natural 

process.  In a healthy soil in “normal” conditions the nitrate is shared by the plants and with the 

soil biology, which rapidly forms Soil Organic Matter / Humus in favourable conditions.  For 

whatever reason, if the soil biology is not present in sufficient numbers to quickly utilise the 

existing nitrate and form humus, nature’s safety valve is released with the germination of 

nitrate “repair” plants to pump out the nitrate and self-correct the soil ecosystem.  This leads 

to the discussion on the three general groupings of nature’s specialist soil “repair” plants more 

commonly called nitrate weeds.  Nitrogen accumulating plants include: 

 

1] General pasture invaders: 

Barley Grass   Hordeum  leporinm,  

Cape Weed   Arctotheca calendula,  

 

2] Crop invaders: 

Wire Weed or Knotgrass  Polygonum aviculare,  

Hog [Tree] Weed   Polygonum patulum, 

 

3] Stock camp weeds: 

Fat Hen or Goosefoot  Chenopodium album,  

Marsh Mallow   Melva  parviflora,  

Prince of Wales Feather  Amaranthus refetroflexus,  

Black Nightshade   Solanum nigrum,  

Common Stinging Nettle  Urtica  dioica 

 

Others are camel melons, heliotrope, cork screw etc..  These often occurred after heavy summer 

rains. 

 

 

1] General pasture invaders [Cape Weed and Barley Grass] 

The general pasture invaders are often annuals.  For example Cape Weed and Barley Grass, 

germinate outside stock camps and by their sheer number of plants per square metre and early 

rapid growth, these plants can out compete other productive pasture species [Why can they grow 

so fast? – They use nitrate “jet” fuel].  As previously mentioned, as soil health declines conditions 

favour the accumulation of nitrate in the soil and the degrading process often starts off with too 

high a stocking rate to the amount of rainfall, which can create a poor choice of grazing 

method.  This often leads to a loss of preferred plant species and a decline in plant succession.  

The result is a lack of time for plant foliage to grow, which leads to less nutrient availability and 

shallower roots.  The reversing of this process starts off with the growth of plants and their root 

systems in a degraded soil.  Nature sends into the soil “repair” plants to do their job of putting a 

protective “scab” over the damaged soil to protect and regenerate it.  The fast growing and rapid 

spread of Barley Grass and Cape Weeds are two of the most efficient plants to do this natural job. 

 

Why do nitrate weeds grow in poor and often shallow degraded soil? 

The reason is that there is a relatively shallow layer of nutrient, BUT a high concentrate of nitrate 

held within that very small band of soil.  Remember we are thinking about excesses and it is a lot 

easier to have an excess in a shallow concentrate of soil.  In addition, as the annual plant dies the 

plant and roots often rot [not fully decaying] back into the soil and this process sets up the next 

food source to encourage nitrate weeds to germinate and grow again, but hopefully a little bigger 

and a little longer.  It is part of nature’s way for soil regeneration.  This is one reason why soil 

aeration of a shallow soil reduces nitrate weeds as the nitrate can be dispersed into a larger soil 

volume and other plants can get a foothold and utilize the nitrate, which in turn weakens the 

nitrate loving plants.  Plants with deeper root systems often can out compete nitrate weeds like 

Barley Grass and the succession is broken. 
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2] Crop invaders: Polygonum aviculare and patulum 

The crop invaders of the Polygonum family are less prolific at seed germination, but are very 

effective at spreading and covering a large surface area.  They grow very well as the niche for 

grasses is often covered and controlled by cereal.  Another nitrate loving plant is Ryegrass and it is 

also a soil “repair” plant in its own right for it has an excellent root system and is one of the best 

plants for quickly improving soil aggregation, pore space and soil structure.  Ryegrass has a high 

demand for phosphorous and yet often in a cropping situation additional phosphorous is often used 

to “start” plants off.  In 2012 another crop invader was Fleabane, which may not be a dedicated 

“nitrate” weed, but it shows similar characteristics.  Fleabane is associated with the baring of the 

soil and although Fleabane requires sunlight to germinate and it is relatively uncompetitive as a 

seedling.  As it develops a strong root system, control becomes difficult and expensive.  There has 

also been a lot of discussion and increasing questioning of the use of glyphosate herbicides on 

road sides and the apparent associated increase in Fleabane propagation and persistence.  It is 

interesting to note that there are relative few Australian scientific papers that relate to the 

prevention of Fleabane in cropping.  However, in current research it has been demonstrated that 

the pore space structure appears to be the major factor explaining the difference in mean 

denitrification rates between pasture and cropped soil clods.  This in part could be an answer to 

why Fleabane “prefers” cultivated areas. 

 

3] Stock camp weeds 

Stock camps can be around single trees / shelter belts, on top of hills, leeward side of sloping land 

or basically anywhere stock naturally concentrate.  On undulating country stock especially sheep 

congregate on the ridges.  Again this is nature’s way of keeping fertility high on the landscape so 

that it can be repeatedly reused again and again. 

 

Due to the high hoof impact, stock camps often also have a higher than normal degree of bare 

ground and if plants were palatable they would quickly be eaten off.  When looking at a stock 

camp the manure is every evident, but stock also urinate and this liquid is normally unseen.  

Established stock camp sites create their own soil profile with an “artificial” horizon due to the 

accumulating of organic matter on the soil surface.  Later it will be discussed about the use of 

soluble carbohydrates to overcome nitrate “repair” weeds.  If stock camps are high in carbon, why 

would you add carbon to the soil?  The selection of which carbon / carbohydrate source to use will 

become a major management decision making tool. 

 

Remember:  When you see a plant growing ask yourself a simple question – Why is it growing 

there and what is its purpose and function?  If this question is asked, then all plants become 

indicator plants and can be used to educate.  Plant species can indicate to you what is needed to 

make improvements.  If your indicator plant is classed as a weed - Ask yourself is the weed the 

problem or the symptom of an unhealthy soil or landscape?  Ask yourself what is this plant / weed 

telling me about the current season and my management?  In regard to nitrate weeds, ask the 

question; why do I have soil “repair” plants growing so well? [Read the plants, before reading 

herbicide labels]. 

 

There is normally a very good reason why a plant is volunteering to grow in that time and space 

zone.  If a plant is growing there it has already had to out compete other plants by successfully 

germinating, growing and reproducing.  It has also had to survive and prosper during the attacks of 

diseases and insects.  It has had to adjust to the climate and soil type and the best and worst of 

agricultural management practices.   

 

“Why did last year’s weed seeds not grow?” 

Have you ever wondered that?  In general your soil has huge reserve of plant seeds and that is why 

plants that died out during the drought were able to come back, just as if a three year drought had 

never occurred.   
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Some seeds can be viable for over fifty years and can see out many droughts, fires and floods.  

This is one reason why with cultivation or disturbance the old seeds that have been buried are 

exposed to a flash of light and with suitable environmental conditions they geminate and grow.  

During the last ten years there have been: 

 

“A good year for Cape Weed”  

People thought that it was going to take over, but it did not as the seasons changed. 

Note: Those that sprayed it and those who did not, after three years often had the same result– 

very little Cape Weed] 

 

“A good year for Hairy Panic” [Note: Seed heads filled sheds and verandas] 

People thought that it was going to take over, but it did not as the seasons changed. 

 

“A good year for Goose Foot / Heliotrope”  [Cropping] 

People thought that they were going to take over, but it did not as the seasons changed. 

 

2011  “Good year for fly strike, even over the shoulder”  [A wet January] 

 

2012  “A good year for Fleabane” 

People thought that it was going to take over and …… time will tell. 

 

Plants grow in ecological niches 

If a plant is growing it has found an ecological niche in what is often a very small window of 

time for it to grow.  In regard to Cape Weed and Barley Grass, we have discussed how to create 

the ecological niche for it to grow and grow very well to the point of it being invasive.  This leads 

to the next question of how to slow it up and potentially limit its growth?  There are several ways 

to literally put nitrate “repair” weeds out of a job.  The aim is to improve the health of the soil, so 

that the soil “repair” plants do not have a job to do.  To break the excess nitrate cycle it is 

necessary to redirect the nitrate and utilise it to ideally sequester soil carbon, grow topsoil and 

reduce wind and water erosion. 

 

Prevention first 

In general to assist in the prevention of nitrate “repair” plants there should be 100% ground cover 

by living preferably perennial plants, which utilise the nitrate as it reaches optimum levels.  When 

this happens the ammonia form of nitrogen increases and the nitrate form decreases.  As the 

ammonia form is more stable and releases slowly, the soil has a “bank” of slow release nitrogen.  

There are less nitrate signals to stimulate nitrate “repair” plants to germinate and grow.  Higher 

soil organic matter levels also absorb more nitrate and hold it, making it less available to nitrate 

“repair” plants.  As the soil dries out the dead organic matter on the soil surface acts like an 

insulation blanket and food source for soil biology.  The better the blanket the longer soil biology 

can survive without living plants.  Active humus also acts like a large warehouse and can hold 

many times its volume in water and nutrients including nitrates.  The combination of ground 

cover, soil carbon and humus all add to a soil’s ability to hold nutrients and recycle nutrients.  In 

drought conditions the carbon sources in the soil act like a food warehouse so that soil biology can 

last longer into an extended dry period.  This is important for the shorter the dry period in general 

the quicker the build-up of soil biology after a minor or major rain event.  After a major rain event 

there is in effect a race between all living organisms to absorb nutrient and especially nitrates to 

grow and reproduce.  If the soil biology for whatever reason is too slow to multiply, the nitrate 

“repair” plants get a head start and will win resulting in an excellent crop of Cape Weed and 

Barley Grass.  The result will be an abundance of early feed and a “scab” will be formed on the 

soil surface to repair the soil.   
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If beneficial soil biology and non-nitrate plants get quickly established, then the nitrate is utilised 

and the role of the nitrate weed is no longer needed.  Naturally there is a midpoint between the 

extremes of 100% Cape Weed and Barley Grass or healthy soil and good pastures.  This occurs 

when Cape Weed and or Barley Grass is scattered in amongst pasture.  In general as plants mature 

and soil biology stabilises in a healthy soil, excess nitrate levels are used up and nitrate weeds then 

become weak, stunted and unhealthy.  Within a season the nitrate plants can become out competed 

and are often smothered by taller plant species like grass.  In a weakened state, Nature’s garbage 

collectors called insects will attack the nitrate weeds and can prevent them from reproducing.  

When the need for the nitrate plant has been fulfilled and their job and purpose is complete, these 

plants disappear.  But the seeds from years ago are still waiting to repair the soil again should 

there be overgrazing, herbicide usage, pugging, flooding, erosion, cultivation or any other event 

that bares and exposes the soil. 

 

Redirect the nitrate to other plants 

There is nothing wrong with nitrate in the soil as it is an essential part of the soil ecosystem.  The 

problem can be if there is an excess and it is taken up by plants [Ryegrass / oats] and/or nitrate 

weeds.  The grazing of high nitrate plants can cause death by nitrate poisoning.  Therefore, if soil 

nitrate is going to be utilised by plants there can be a higher than normal risk of killing grazing 

livestock.  At this point it needs to be mentioned that high nitrate levels can also greatly contribute 

to Grass Tetany, especially after three or more cloudy days. 

 

The early introduction of cereals or grasses can mop up the excess nitrate if they are planted early 

enough.  Pasture Cropping is an excellent way to reduce nitrate weeds, gain a crop and promote 

perennial grasses.  The consideration to dry sow or wait until a major rain event will depend on 

many factors, including the amount of land that needs to be sown, the soil types, machinery used 

and limitation of labour.  The use of pasture cropping could also be considered to utilise the excess 

nitrate.  Remember that there can be large benefits in biologically inoculating the seed to be sown; 

as the new plant root pushes through the outer casing of the seed, the root must also break through 

the biological coating coming in contact with the added biology and it is possible that a symbiotic 

relationship can develop which benefits both the root and the soil biology.  Added grasses / 

cereals, especially larger seeds like oats can out compete nitrate weeds, but caution is needed that 

these new plants do not become the next nitrate plants that could be of high risk to grazing stock. 

 

It should also be remembered that the seeding [sod or direct] of another species can have the 

additional benefit of cutlers or boots aerating the soil and break any soil crusting.  The physical act 

of cultivation can also assist in breaking the nitrate cycle.   

 

Utilisation of soil nitrate 

As previously mentioned a major reason why nitrate gets to excess levels is due to a lack of 

beneficial soil biology.  If soil biology could be stimulated or added could the nitrate be used to 

build soil carbon levels?  It is relatively easy to stimulate or add soil biology, but the real question 

is why is there not enough soil biology in the first place to better utilise the soil nitrate?  Again by 

revisiting the list below it can be seen that these adverse conditions are not favourable to plants but 

also are not favourable to beneficial soil biology. 

 

High percentage of bare ground 

Poor percentage of surface organic matter  

Poor decomposition of soil organic matter [These are two separate issues] 

Biologically unhealthy   

Low in available calcium 

Poor soil aggregation on the soil surface [Risk of surface sealing or crusting, especially after rain] 

Poor structure soil [Low pore space] 
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There is a need to improve management practices that assist in improving plant germination and 

growth.  This could be by improving soil chemistry, the use of large mob hoof impact or soil 

aeration, if it was needed.  Plants would need to be allowed to grow so that they could produce a 

“Living Soil Roof” protecting and shading the soil surface.  Ground cover needs to be allowed to 

develop to a minimum of 70% and ideally 100% ground cover. 

As plants grow they create the food chain for greater soil biodiversity and nutrient cycling, which 

in turn utilises more nitrate and lessens the need for soil repair plants. 

 

Carbon to Nitrogen ratios 

Research has indicated that the addition of sugar can reduce nitrate weed germination and growth. 

This is a logical approach if the rule of excess = deficiency is applied. 

Traditionally an important soil nutrient ratio for the decomposition of soil organic matter is the 

carbon to nitrogen ratio.  For example in traditional composting there needs to be three main 

components; old dry plant material, new green material and a nitrogen source like manure or 

urine.  The higher the nitrogen levels the faster the decomposition; the more old carbon material, 

the slower the decomposition. 

 

A problem with the concept of balancing out carbon to nitrogen ratio is that in the case of stock 

camps there is plenty of carbon in organic matter, but nitrate weeds grow abundantly.  It would 

appear that the form in which the carbon is supplied is very important.  Another form of carbon is 

soluble carbohydrates that are exuded from the plant’s root systems, especially oats. 

 

A simple way to check for this natural process is to dig up a plant and remove excess soil from 

within the sod and see if the roots are covered with soil that clings to the plants roots.  As you look 

at the plant’s root systems you cannot see the white roots, but aggregated soil particles covering 

the root.  When this is seen there is often an excellent symbiotic relationship between the roots and 

soil fungi.  The fungi acts like an extra pair of hands that can gather nutrient. 

 

The suggested commercial use of sugar came to Australia with the introduction of American 

lectures on Biological Farming in the late 90’s.  Arden Anderson was a key communicator along 

with Gary Zimmer and Jep Gates.  The use of strategic foliage sprays was suggested as a key 

management tool using small amounts of nitrogen.  The use of sugar as a soluble carbohydrate 

source was also suggested.  The commercial use of sugar is still being experimented with at rates 

of 4-10 Kg per Ha.  It should be noted that sugar is best used on germinating nitrate weeds and the 

smaller the better.  The use of sugar is not just for treating the symptom, being the “weed”, but 

treating the true problem, which is a lack of healthy soil biology.  The addition of a small amount 

of seaweed product has also shown to have favourable results.  The logic behind the use of sugar, 

and/or molasses, is that soil biology can quickly utilise soluble carbohydrate and then increase 

their growth and reproduction.  Soil biology utilises the nitrate in the soil and as they decompose 

humus is formed.  The same concept is suggested when nitrogen in the form of urea is used.  

Sugar can be added so that the soil biology can have the use of nitrogen and carbohydrates, to aid 

their reproduction.  Remember that “soil biology eats at the first table”, or to put it simply, the 

soil biology will consume the nitrogen before the plant can.  The use of sugar utilises the role of 

soil biology and works with Nature to increase the sustainability of plant production. 

 

Natural Weed Management in Pasture 

Modern biological farmers often use a combination of methods when dealing with Cape Weed, 

Barley Grass and other nitrate weeds. 

 

On soils with compaction problems the strategic use of soil aeration in dry conditions can be 

successful.  Artificial soil aeration shatters and loosens the soil to allow the water to penetrate 

deeper into the soil.  Direct seeding into aerated soil has given excellent results if all conditions 

are favourable. 
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If a paddock has a history of Cape Weed and Barley Grass the paddock can be Pasture Cropped to 

utilise the soil nitrogen.  In some situations it is worth taking the calculated risk of sowing deeper 

and to sow dry.  The lower risk is to sow into a moist soil and ideally this is done using a seed 

inoculant which is very important to achieving early crop development, good symbiotic plant root 

/ fungi association with associated soil root cling, good root penetration and nutrient recycling. 

 

Heavy grazing and bringing a Cape Weed and Barley Grass paddock back into rotation when they 

have early feed can limit nitrate weed growth, but it should be done with caution so that nitrate 

poisoning does not occur.  It is unwise to wait for a “full” rotation to be completed as this will 

allow Cape Weed and Barley Grass to dominate and get established.  The term rotational grazing 

should not be used when managing Cape Weed and Barley Grass pasture as paddocks will have to 

be grazed when they are ready and Cape Weed and Barley Grass dominant pastures will be ready 

in a quicker time than perennial based pastures. 

 

As Cape Weed and/or Barley Grass can come to seed at the same time it may be necessary to 

artificially remove Cape Weed and Barley Grass.  If the “war” is lost then the early mulching of 

Cape Weed and Barley Grass dominant pasture can be recommended.  This can be done just on 

flowering and ideally late afternoon [sap up into the plant] on a sunny day [to wilt the plant 

material] and before heavy rain [to allow other plants to regrow].  Mulching is done at an elevated 

height so that plants under the Cape Weed and Barley Grass are not badly damaged and can get 

away. 

 

Note that nitrate in wilted plant material is still dangerous to stock and due to the loss of water 

there is a concentration of nitrate in the mulched material.  Therefore, it is not advisable to let 

stock graze the mulched material.  It would be best to graze a paddock and then mulch it.  This 

would achieve a better utilisation of feed, less material to mulch and lower risk of nitrate 

poisoning. 

 

Peter Andrews of Natural Sequence Farming suggests mulching over slashing as the spreading of 

plant on to the same plant creates an allopathic effect, with the exception of grasses.  If only a 

slasher is available then use a slasher.  To get the best mineral replenishment by “repair” plants it 

is beneficial to let them come into flower so that the role of the plant has been achieved and a 

better allopathic effect can occur.   

 

Part of the ultimate aim in natural weed management is to build up humus that is the soil’s giant 

sponge [to mop up nitrate].  By building up humus [not just organic matter levels] it indicates that 

soil biology is healthy and topsoil is being made, which is the aim of sustainable farming. 

 

Try this experiment 

Next time a plant that historically is called a weed or is a plant out of place, look at the plant and 

rename it an “Indicator” Plant. 

Then ask yourself this question –  

“What is this plant indicating:”  The current weather condition? 

   The soil environment? 

   My past management practices? 

   My current management practices? 

By doing this you will start to understand why the indicator plant is there and its role. 

Remember that if you simply remove the indicator plant and leave the reason why it was growing 

there, it is highly likely that it will return to indicate that the problem is still there, or in fact the 

problem could become worse due to the removal treatment of the indicator plant. 
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Are “weeds” the problem or the symptom of a problem? 

There are certain noxious weeds that must be removed from a landscape [The “Spray it” weeds] 

But often in a cropping and pastoral situation they indicate a soil environment problem. 

Often the true problem is with the soil and its treatment and the “weeds” are indicating or 

reflecting the condition of the soil. 

 

In summary: Plants are essential to building soil carbon and soil fertility levels.  How we treat 

different plant species will determine how fast or how slow we are going to develop sustainable 

farming systems.  With the increasing effects of climate change and associated risk of landscapes 

becoming more degraded, it is likely that “weeds” are likely to increase and their management will 

be a critical part of creating sustainable farming systems.  Remember, many ecologically focused 

landholders have worked out that weeds are reflecting the current seasonal conditions and 

their management [good or bad] practices.   
 

 

WEEDS ON OUR FARM 

By Terry and Jerry Browning 

 

We have been operating a grazing property at Yarrawonga for 51 and 43 years respectively and 

have been certified organic since 1990.  On reflection it is not hard to remember the waves of 

weed species that have come though the farm and have gone away and sometimes come back 

again. These include Paterson’s Curse, thistles of many types, dock and Capeweed.  For much of 

our lives, we have been weed haters, but gradually through contact with organics, observation and 

books like ‘Weeds Guardians of the Soil’ by Joseph Cocannouer, last published in 1950 (but now 

available from Peter Andrews’ Natural Sequence Farming website) and Peter Andrews’ two 

books ‘Back from the Brink’ & ‘Beyond the Brink’.  We have gained insight into the value of 

weeds and the reasons that they are there.  In Peter Andrews’ first book, there is a story about a 

small, but very successful racehorse stud in England.  The managers believed that they needed 80 

species of plants in their pastures for optimum horse health and performance.  However, with 40 

species their pastures would be in decline. Naturally, many of these plants would be inedible 

weeds. 

 

Our farm is a haven for weeds, due to past practices i.e. 100 plus years of ploughing, burning of 

stubble, and chemicals for weeds and insects prior to conversion to organics.  Fifty years of slow 

flood irrigation and a quarter of which was lasered in 1990. We now do none of those practices 

and the weeds are busy repairing the damage. We value the deep tap roots accessing the mineral 

profile deep beneath the grasses, aerating the soil and bringing up moisture. They leave nutrients 

higher in the soil profile and on the surface leave litter and protection from strong sun, wind, 

absorb and retain rain. 

 

We run organic dairy heifers up until their first calving and we believe that our feeding regime sets 

those heifers up for the rest of their lives. We think that the variety of plants in our pastures from 

native perennials to exotic perennials, to many annuals, both summer and winter growing.  The 

huge diversity of weeds, edible & inedible, will be adding variety of nutrients to their diet. 

 

As little as a year ago, we were still coming to terms with possible problems with perennial weeds. 

We believed that annual weeds would come and go, but worried that perennial weeds might just 

keep coming. We are now happy to relax and let perennial weeds do their thing, in the belief that 

they are making their contribution to nutrient, moisture and aeration. If they were to take over the 

planet, it would have happened eons ago.  This attitude to weeds, even though to some may seem 

experimental, is much more relaxing and low cost and hopefully profitable! 
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BETTER PASTURE, MORE PRODUCTION, MORE CARBON 

By Gwyn Jones 

 

A SIMPLE MESSAGE 

 

If you put the plant first, you win.                     If you put the animal first, you lose. 

 

Understand the difference between stocking rate and grazing method. 

1st is stocking rate: If you have too many mouths per Ha it does not matter what grazing system 

you use, it will fail. 

2nd is grazing method.  Focus on the time that stock are not in the same area.   

Remember “It takes time [with no grazing] to grow grass.”  Therefore, some form of stock 

movement from paddock to paddock is more desirable that set stock. 

Appropriate grazing is very important, especially to maintain ground cover. 

Remember that hungry stock will eat your ground cover, especially sheep.  Bare soil cause erosion 

and carbon loss. 

Aim for 100% ground cover [minimum of 70% especially over summer]. Have a protective 

blanket on your soil. 

 

Water and wire [paddock division] comes before fertiliser. 

There is no point in growing more pasture if you do not utilise what you already have. 

 

How important is spending money on improved genetics? 

Remember the old saying – “80% of the breeding of stock goes down the throat!” 

 

So focus on plant management and associated stocking rate.  Make a few more paddocks that 

have water.  Then “feed” the soil to support your plant management.  Stop thinking of fertiliser, 

just to make the grass grow.  Start thinking about using corrective fertiliser treatments that 

improve the sustainability of your farming system.  Start to aim towards the day when you don’t 

have to put “fertiliser” on, as you naturally build soil carbon and grow topsoil. 

 

The priorities of corrective treatments are: 

First phosphorous; it is essential to the energy and fruiting formation of plants. 

BUT remember that to improve low phosphorous levels there are two choices:  to add or improve 

what you have. 

If you are below Olsen P of 10 you need to add to the capital reserve of the soil so consider a good 

Reactive Rock Phosphate [RRP]. 

If you are 11 – 13 Olsen you may still have to add [but if established Ryegrass is present read 

sentence below]. 

If you are 14 – 16 Olsen you may consider raising the availability of the P that you already have 

by raising the soil pH in an acidic soil.  [The preferred pH in water is a minimum of 5.6 to 6.2].  

As the metal elements of aluminium and iron become less available then more available 

phosphorous is released and becomes plant available. 

The general desired Olsen is about 20 but you should aim for 16 as the 80% Law of diminishing 

rule comes in - as growth factors increase the yield incrementally becomes smaller.  So over 16 

you do not get good value for money if phosphorous is applied. 

If your Olsen is 16 – 20, P is a low priority, so go find another that needs it more.   

Over 20 focus on zinc for feet. 

Sulphur is also important to carbon sequestration, so maintain good levels eg consider natural 

Gypsum. 
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To reduce soil acidification and raise your soil pH remember the 4 main elements that can do it: 

Calcium: White Cliffs of Dover are chalk and alkaline.  Lime often has a pH over 8. 

Magnesium: True clay soils that crack open in summer and stick to your boots in winter have 

high magnesium. 

Potassium: Often associated with red soil.  These soils can have a higher than normal pH. 

Sodium: Soils with high sodium are often alkaline being over 7.0 pH. 

 

If you are considering raising your soil pH there are three main choices: Lime [Calcium], 

Dolomitic Lime [5 Calcium to 1 Magnesium] or Dolomite [3 Calcium to 1 Magnesium].  Some 

RRP are also higher in Calcium. 

First work out your Calcium to Magnesium ratio and then select the best product to best match 

your needs. 

For example calcium lime on cracking clays that stick to your boots.  Dolomitic Lime eg Lilydale 

for Red soils so that you do not cause Grass Tetany by inducing a magnesium deficiency.  Be very 

cautious about using Dolomite and only use it in smaller amounts.  You must first work out your 

soil calcium to magnesium ratio.  Then work out the product that you want, BEFORE 

considering the best neutralising values, solubility, transport costs, etc.. 

 

Remember that if you raise the soil pH it would be wise to also add the needed trace elements. 

 

To assess the acidity in your soil it is important to do regular soil testing and [preferably in the 

same area to get comparative results.]  Also remember that magnesium is deeper in your soil, so if 

you have a magnesium deficiency at 150 mm, consider taking a deeper soil test as magnesium 

increases with depth, especially on clay soils. 

 

 

BE FLEXIBLE WITH YOUR GRAZING 

By Doug Paton [Corryong] 

 

Here at “Invarelle” (350 ha) in the foothills of the Snowy Mountains on the western side in the 

Upper Murray.  Our aspect is western and northerly facing with 850ml rainfall predominately in 

winter spring, but in the past 24 months or more, who knows.  Our soils range from grey loams 

with clay base in some paddocks rising to red/grey soils to creek flat loams.   

 

We use a managed Holistic Grazing System in conjunction with an Environmental Management 

System, to achieve some of our desired outcomes which require the cattle to be put together in one 

big mob and moved according to pasture recovery time. Our main production aims are to 

maximize sustainable production for the least cost to the environment and the bottom line.  The 

output from our enterprise is 275-300 breeders mainly spring with 50-60 autumn calving breeders 

in the mix, producing feedlot and domestic weight animals.  Over the drier years calves have been 

sold off as weaners with 50-60 replacement graded heifers retained for breeders yearly and joined 

for 2 cycles. 

 

To achieve our outcomes we need to match cattle nutritional requirements to feed availability in a 

paddock over the growing period (open period) and making sure there is enough dry matter plus a 

drought reserve for the non-growing period (closed period).  Rule of thumb is: fast growth - fast 

moves, slow growth - slow moves.  Together with high density stocking rates for a short 

period of grazing.  We use animal impact with a recovery period determined by the pasture 

recovery time (anything from 21 days in spring to 60-80 days in winter). This system is 

ecologically sustainable and it also addresses any environmental issues.  
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It also enables us to make better use of the pasture over 50 paddocks within our managed 

rotational grazing system.  Paddock sizes ranges from 2 ha - 15 ha with an aim to have average 

paddock size of 5ha - 7ha in area with a stock density of around 600 dse. 

 

The figures below are total costs divided by 275 Redpoll and Redpoll x cow herd and followers 

bulls, replacement heifers.  Remembering that 2004 – 2009 we have had an average rainfall deficit 

of >250ml per year with one year not even receiving 50% of our average (average 800 ml) rainfall 

is mainly winter/spring at an altitude of 400 meters elevation. 

 

Average animal health costs drenches, vaccines, minerals, vitamins etc: soil conditioners 

2000  $7.10   soil conditioners $89 ha over the treated paddocks 

2003  $5.20  soil conditioners $30.17 ha  

2008   $2.50  soil conditioners $25.50 ha 

2009-12 $7.00*  

[Up a little because of strategic fluke drench wet summers; soil conditioners similar costs] 

 

To achieve these savings you need to have a combination of things working for you: 

1. Soil health improving 

2. Pasture management skills improving 

3. Animal health  

4. A herd that will convert the sunlight or grass that you produce in the most efficient least cost way. 

 

Our animal health is improving and the herd does not look like they require anything, which is 

ongoing.  You also need a breeding system that compliments the above systems which includes: 

fertile, functional easy care, high immunity to parasites and diseases, low feed maintenance and 

high feed conversion ratio, breeders that produce a calf every year giving you an excellent high 

quality consistent product - every time. 

 

In the 1970s we purchased the farm from my parents which allowed them to retire.  We ran 600 

self - replacing dual purpose ewes on the property (lambs and wool) along with cattle.  Since the 

late 1980s we changed our ways after losing 14 cows in one day to Grass Tetany (lack of 

magnesium) after following the Department’s recommendations, which involved putting grass 

tetany boluses down their necks and into their stomachs for slow release, also applied Causmag to 

the rolls of hay as we rolled them out.  We still had losses, which was not very profitable along 

with having to deal with 6-8 week old calves in early spring.  So from all these expensive lessons 

we explored better ways and sometimes this meant looking outside the square for alternate ways 

of combating our farm and animal health problems like white scours in calves and Grass Tetany 

etc.  With these problems we made the decision to move away and minimize the dependency of 

commercial inputs and the costs associated with that sort of system. 

 

[Think prevention is better than treating the symptoms: The hardest thing is to go away from 

what seems to be the normal practice preached by some of your peers, agents, Department 

advisers, agronomists, and so on. Investigate what suits your enterprise being the environment, 

soil, water, mineral, financial and grazing strategies to achieve your desired outcomes with a 

holistic approach]. 

 

In the early 90s we stopped applying super phosphate and tried other things, always observing 

outcomes.  Most were slow release and did not become evident for 2-3 years.  We had 

independent soil tests done, which found an imbalance in our soils.  The animals were not taking 

up the required nutrients in the pasture on a daily basis, so this lead to a change in the way we 

went about things.  We started rotating the mobs around in spring to improve and keep the 

pastures in the growing phase to keep quality of feed over a longer period.   



Better Farming 2013 

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.  Better Farming: Improving Sustainable Management Practices in NE Victoria.  May  2013   Page 51 

Then we reverted back to set stocking, not fully understanding what was going on.  Back then 

information was hard to find and it was difficult to find anyone to talk about doing things 

differently.  We started looking for a grazing system to use on “Invarelle” and Prograze provided 

some of the answers, but not all.  It seemed to require a high input to be sustainable.  It did not 

address soil balance or having nutrients available to the animals.  Back then capped soils were a 

problem as some paddocks had moss, lichens and weed growth, which affected animal 

performance.  I started sourcing more information on soils and animal mineral uptake, 

understanding the balance in the soil, the health of the herd and understanding the relationship 

between symptoms in the animals and the soil balance.  All of this lead to a more organic/bio 

sustainable way of farming, more like what our predecessors did without hindering production.  

Soil tests showed high P between 200-450 ppm locked up and 11-15 ppm available.  It also 

indicated low calcium and availability of magnesium.  Therefore we started a program of 

addressing some of these issues; lime and dolomite were spread, grazing management 

implemented.  We also started investigating how I could get this P locked up in the soil to become 

available without stretching the budget too far to correct this.  

 

Once we went to a farmer’s place and had a look at how he was growing feed in the middle of 

winter, which lead Jan and myself doing a Holistic management course.  Since then we have been 

implementing the principles to the farm and followed up a few years later doing an advanced 

Holistic management course with Alan Savory.  In the 2000s we started following the Dr William 

Albrecht principles of balanced soils and animal health, during which time came the period of 

drought.  The drought years with lack of rainfall caused changes in pasture composition, water 

levels and the need to match stock numbers to feed availability.  The following are the drought 

strategies that we used to survive. 

 

Drought strategies:  

 

 Water reticulation system being implemented to paddocks without watering points.  Some 

paddocks were “sacrificed” (this is where we put all our stock and hand fed them) and later 

renovated.  It was surprising after the drought had finished how much nutrient had been left 

in the paddock. 

 Cull any passengers in your mob for teeth, empty cows, bad udders, old, feet, wild, late 

calvers, or just the ones that do not fit the system and this will all take pressure off and if 

you have to go again try to make the decision early. We all procrastinate in doing this. The 

mindset sometimes is that the break is coming.  Set some dates for the autumn break, if not 

by X date do this, if not by Y date do that, try to calculate how many feed days you have in 

front of you. 

 Grazing management strategies (Holistic approach): Managed grazing system to keep 

above 70% ground cover [preferably 100%], which promotes increasing soil carbon and that 

is beneficial in increasing the soil’s water holding capacity (monitoring feed to stock 

requirements).  All this leads to more water efficiency, better animal health and productivity 

in a sustainable way including mineral cycling, water cycling, carbon/organic levels rising 

on farm and more bio-diversity in the soils and pasture etc. 

 Pasture/ Fodder production strategies implemented by introducing deep rooted perennial 

species sown down every year. 

 Soil tests: Soil testing and corrective measures for a balanced biology and nutrients in the 

soil, appropriate inputs recommended, balancing the soils to make more efficient use of the 

nutrients applied. 

 Keeping minerals up to our herd when they are under stress.  

 Stock production: breeding and selection for functional efficiency in the herd 

 Monitoring: grazing pressure to rainfall and ground cover etc. 
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By observing the benefits of keeping ground cover and carbon in the soils along with organic 

matter, cushioned the impact of the drought.  We experienced the resilience of the soils and the 

ability to bounce back after the drought breaking rains with cattle numbers returning to normal 

matching rainfall to pasture availability in our plan.   

 

Making Change and Adopting New Practices:  We are bombarded with advertising /marketing 

promotions to use this or to apply that (new grasses/fertilizers) etc and we are all susceptible to 

take this on, as we as soil managers and grass growers are looking for the quick fix. (But 

remember it takes time to change things in the soil.) The outcome may be small for the cost of the 

gain. By manipulating your practices / systems may give you the same gain for a lot less $$$.  

Always look for the accumulative effect, if possible.ie what you apply will increase improvement 

over time. 

 

Soil tests here on “Invarelle” show that the soil carbon has gone from 1-3% to as high as 6% in 

some paddocks.  I noticed through the drought years no gain in organic matter or carbon increase 

between tests.  (I may have mined some of this).  The usual practice in the district over the years is 

to put super on, but we do this in isolation in the hope of growing more grass and at the risk of 

losing cattle to bloat etc. later on in the season. This loss is never added to the fertilizer bill (so be 

careful of excessive inputs as I have come to understand the term :Excess =Deficiency)  The same 

can be said about other inputs N, K. etc. without fully understanding the long and short term 

implications to animal health / soil health and your bottom line. 

 

Observations:  Monitor animal health indicators, grass cover and species, head to getting your soil 

into balance, watch for microbial / bugs in the soil and feed them if needed.  Try to replicate in 

your paddocks what is happening to your lawn, mow - then spell, rest – then mow; graze - rest 

[time managed], regrow - graze and so on. This is difficult at times because of joining groups, so 

we had a leader group requiring the most nutrition, then two follower groups for the joining period 

moving across the paddocks trying to leave a sufficient residue behind to regrow on the rotation.  

 

Keep in mind when starting out two paddocks are better than one and 4 better than 2 and so on, as 

this will increase the spell time allowing plants to regenerate after grazing. In the process of 

learning by all my experiences, I have recently gained a Diploma and an Advanced Diploma in 

Agriculture along with being involved in the community such as the VFF and CFA and attending 

other forums and soil days etc. 

 

Running One Mob:  Big mobs need space to move, gateways may need to be widened, entrances 

to yards also, so cattle can move freely into yards.  Watering points and watering supply needs to 

be monitored with a big mob as they will walk to water in an orderly fashion all day to a trough, 

but if they are short of water and stressed they will mob around it and cause damage, like pushing 

through fences SO MAKE SURE YOU HAVE ENOUGH WATER AVAILABLE ALWAYS.   

 

In my experience, if you are worried about moving the herd to the next paddock and have a freshly 

calved cow, leave the gate open, she will go and have a feed and most good mothering cows will 

come back for their offspring and catch up with the herd overnight.  

 

2009 - 2012 have been a great healing time for “Invarelle” with ground water levels replenished, 

ground cover in abundance, managed grazing moving along nicely going into the autumn/winter 

period, fine tuning the fencing required on the paddock sizes along with watering points.  These 

are some of the things we are trying to achieve here at “Invarelle” and are part way down the 

journey, always looking for accumulative efficiencies.  In the last eight months we have had a dry 

spring and a hot dry summer with slow regrowth so it has been crucial to monitor water and check 

pasture rotations etc. 
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WHY? 
 

I search for understanding, for what we have done. 

Created destruction, under a tireless sun. 
 

The loss of trees and overgrazing has seen. 

The creation of deserts, that were once so green. 
 

The use of cultivation, the stirring of the earth. 

The degradation of soil, the initiation of dearth. 
 

The reduction of ground water, the start of a long thirst. 

The replacement of a salt pan, on once healthy turf. 
 

Waste not your energy, on thinking who to blame. 

But start to change or things will stay the same. 
 

Search for a solution - to find and do. 

Learn for the future, for it is now up to you. 
 

By Gwyn Jones ©1994 

 

 

SUMMARY 

In summary, why soils with higher carbon levels and good ground cover recovered faster after the 

drought was due to increased water retention, improved nutrient cycling and functional soil 

surface area [aggregation].  These features created the situation for rapid biological growth in 

both plants and soil biology, enhancing the building of more soil organic matter. 

 

Finally a special thanks to NEEF and all the participating farmers for their efforts, as this book 

would not have been possible without their important contribution.  Local farmers have been 

directly involved in delivering the project outcomes and the project will assist farmers to improve 

their knowledge and skills in natural resource management.  This project has been funded by 

CARING FOR OUR COUNTRY and is in alignment with Sustainable Farm Practices, which aim 

to increase landholder uptake of sustainable land management. 

 

This project has provided practical examples of improved management decision making to 

increase soil carbon levels and reduce soil acidity and erosion.  The publication has aimed to 

increase participation in natural resource management, increase community awareness, 

knowledge and skills of best practice in natural resource management and sustainable 

farming methods. 
 

Better Farming: Improving Sustainable Management Practices in North East Victoria will increase 

community awareness and lead to better decision making at the farm gate.  Farmers and 

landholders will benefit from improved management knowledge and skills on increasing the 

carbon content of the soil, reduce the risk of acidification and soil loss by water and wind erosion, 

contributing to land management practices that will help improve soil condition and contribute to 

maintaining a healthy environment in the North East and beyond. 


