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▪ “to be a successful farmer one must first 
know the nature of the soil” – Xenophon, 
Oeconomicus, 400BC



What is this about?

▪ Introducing the new NPK concept 
▪ Importance of the P part of the new NPK 
▪ VSA – big step toward Healthy Soil? 
▪ VSA – the frontline tool of soil management 
▪ VSA summary 
▪ Q & A



But first the old NPK

▪ Nitrogen – N 
▪ Phosphorus – P 
▪ Potassium – K 
The 3 major elements agronomists and 
growers measure as the macro growth 
nutrients required by plants.  Most crop 
budgets are calculated to these numbers- 
and usually the cheapest form is applied.



The new NPK

Soil is a highly complex organism comprising 3 
essential components to maintain healthy 
function, resilience and regenerative capacity: 
▪ Nutrients/chemistry- available, exchangeable and total 

▪ Physical condition- structure to hold air & water in the plant 
rhizosphere/rootzone 

▪ Key biology linking soil with plant roots- 
bacteria, fungi, protozoa, nematodes, mycorrhizae



The importance of the P

▪ Need to measure to be able to manage. 
▪ Good Physical structure or condition of soil and 

plants essential to optimum growth. 
▪ With a little learning and a few basic tools, you 

can do a Soil Health Physical assessment on 
the spot. 

▪ VSA connects you with earth’s lifeforms. 
▪ Physical Obs of growing environment can be 

used for immediate decision making.



The new NPK  triangle



Measure then manage all realms 
of soil fertility …

▪ Nutrient/chemical – correct ratio of total, 
exchangeable and available soil nutrients (Ca, Mg, N, P, 
K, S & traces). 

▪ Physical condition – compaction, micro and macro 
aggregates (good water [25%] and air holding [25%] 
capacity), OM, & Ca:Mg ratio. 

▪ Key Biology – huge diversity of total and active micro 
and macro life. 

The new NPK is the basis of biological farming!



What do we really know about the 
physical soil?

Not much until we look very closely…..just like pigs do!!!!



Biology – the life in soil!



The new NPK  triangle



How do you get the most useful 
information? By any practical way that works for you 
and gives  meaningful results!

    Use a penetrometer to measure soil compaction at 
depth(left),and a spade to view roots and structure 
(centre). Dig deep to find out what is ‘down-under’ in 
acid sulphate soils or soil strata for deep rooted plants.

Use all your senses – look, feel, smell the soil and 
compost.  Use VSA plus relevant lab reports.



Why do VSA?

▪ It is information only obtainable from the site. 
▪ Thorough physical inspection can reveal details 

a soil analysis alone can never do. 
▪ Filling a scorecard and taking photos provides a 

meaningful physical benchmark. 
▪ With practice, can be reliably used to confirm 

laboratory analyses results. 
▪ Elements of the VSA can provide clues on 

possible immediate remediation strategies.
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Growing Deeper  
is Cheaper

Root profile of potato 
plant with feeder 
roots reaching down 
to 1.5 meters. 

(Drawing courtesy of 
Wageningen University & 
Research Image 
Collections)



VSA background
▪ Historically, in-field Soil Assessment at best ad hoc 

and very subjective – if done at all! 
▪ Consistency and repeatability irregular unless under 

strict scientific protocols & methods. 
▪ Need for an inexpensive, simple, practical, quick & 

easily understood transferable system. 
▪ Over a decade in the making and still developing, VSA 

is a useful tool for Soil Quality, Plant Performance & 
Environmental Performance measurement. 

▪ Con’t…



VSA background (con’t)

▪ Soil physical properties often overlooked with 
nutrients usually the focus above all 

▪ Soil quality decline, along with profitability, can be 
arrested using techniques such as VSA, holistic 
grazing management, minimum/no till, etc 

▪ Realistic practical benchmarking using proven 
scorecards system gives confidence of accurate 
recording of observations.



VSA – big step toward Healthy 
Productive Soil?

▪ VSA categorises elements critical to functional 
soils & pictorially grades them 

▪ Some visual indicators hold information on 
nutrient and biological soil conditions well 
before any laboratory testing taken 

▪ Lab testing may not be required unless data 
collation & validation essential for accurate 
benchmarking





VSA - soil management  
frontline tool

▪ Score Cards grade soil texture, structure, porosity, 
mottles, colour, earthworms, smell, root depth, 
ponding and relief  

▪ Accurately analysing & allocating physical scores 
not before recognised as valid visual cues provides 
an indication of nutrient and biological conditions in 
your soil 

▪ Opportunity to create  realistic benchmarks or 
reference points to compare future soil 
improvement/decline without necessarily resorting 
to soil tests or external consultants





“we know more about the 
movement of celestial bodies 
than about the soil underfoot” – 
Leonardo DaVinci, circa 1500’s



Weeds? Or wonder workers?

It’s notoriety precedes the 
humble dandelion.  While it 
might be classified as 
undesirable by many, its ability to 
colonise and rebuild soil is 
second to none. Its roots can 
extend to 2.4 m, creating 
pathways for air and water – and 
it uses free energy from the sun 
to do this work. 
(Drawing courtesy of Wageningen 
University & Research Image Collections)



Rehabilitator –  
a quick Fix!

While mechanical 
aeration may be required 
to accelerate soil function 
recovery, it should not be 
necessary after a few 
seasons of good 
regenerative practices.  
Selection of equipment 
used is as a result of 
VSA, and be mindful that 
this consumes energy to 
do the work.



Source: Conservation Research Institute 

Growing deeper is cheaper!

These are simple grasses – how do your plant roots compare?

















“The nation that destroys its soil 
destroys itself” – Franklin 
Delano Roosevelt



VSA - summary

▪ VSA is for soil toilers large and small – guide to connecting 
with mother earth. 

▪ VSA for pastures and cropping is a powerful tool any soil 
manager can learn to use effectively.  

▪ VSA should be used in the early stages of the growing 
seasons, usually autumn and spring, to get information 
enabling timely management decisions to be made. 

▪ Soil health and function are essential to successfully meet 
modern growing demands – VSA goes a long way towards 
this measure. 

▪ https://orgprints.org/30582/1/VSA_Volume1_smaller.pdf

https://orgprints.org/30582/1/VSA_Volume1_smaller.pdf


How do you get the most useful 
information? By any practical way that works for you 
and gives  meaningful results!

    Use a penetrometer to measure soil compaction at 
depth(left),and a spade to view roots and structure 
(centre). Dig deep to find out what is ‘down-under’ in 
acid sulphate soils or soil strata for deep rooted plants.

Use all your senses – look, feel, 
smell..VSA,  and relevant lab reports.



Take home messages….
▪ Seasonally inspect your soil factory using VSA - then seek 

laboratory analyses to confirm 
▪ Consider ALL resources at your disposal to enliven the soil 

eg, herd effect, mulching, green manure cropping, unlock 
phosphorus with mycorrhizae, etc 

▪ Try natural and ‘soft’ treatments before reaching for the 
chemical band-aid. Less harm is done this way. 

▪ Make it a goal to learn, observe and trial new practices 
regularly – some of the traditional ones are the cause of 
problems not seen as connected eg, poor grazing, over 
cultivation, liming. 

▪ Always think in terms of the new NPK – Nutrients, Physical 
structure, Key Biology for healthy soil, plants, animals & 
people.



“…for only rarely have we stood 
back and celebrated our soils as 
something beautiful, and 
perhaps even mysterious. For 
what other natural body, 
worldwide in its distribution, has 
so many interesting secrets to 
reveal to the patient observer?” 
- Les Molloy, Soils in the New Zealand 
Landscape: the Living Mantle. 1988).
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VSA - checking your soil factory before deciding on 
laboratory analyses and taking management actions!


