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Abstract 
Visual assessments of soil properties provide a semi-quantitative and cost-effective method to 
assess and monitor soil properties and soil quality compared with field and laboratory-based 
measurements.  The Visual Soil Assessment (VSA) method was developed to provide 
farmers, land managers and regulatory authorities with a simple tool that would enable them 
to assess and monitor the condition of their soil quickly, cheaply and effectively.  To justify 
the use of VSA as a tool for assessing soil properties at farm and regional scales in New 
Zealand, we compared VSA scores against conventional, laboratory-based, measures of soil 
properties.  This was done on a wide range of soil types of varying ages, parent materials, 
climate, topography, and under different land uses and management practices. 
 
All VSA scores were significantly related to corresponding laboratory-based measures of soil 
properties.  The VSA soil structure score was strongly related to dry aggregate-size 
distribution (r2=0.91; P<0.001), saturated hydraulic conductivity (r2=0.86; P<0.001) and air 
permeability (r2=0.80, P<0.001), moderately related to macroporosity (r2=0.69; P<0.001) and 
dry bulk density (r2=0.64, P<0.001), and weakly related to aggregate stability (r2=0.58; 
P<0.01).  The soil porosity assessment was strongly related to dry aggregate-size distribution 
(r2=0.83; P<0.001) and macroporosity (r2=0.78; P<0.001), and weakly related to bulk density 
(r2=0.51; P<0.001).  The VSA colour score was strongly related to total carbon (r2=0.80; 
P<0.001) and moderately related to anaerobic mineralisable N (r2=0.64; P<0.001) of 
conventionally cultivated mineral soils that do not have strongly bound and/or high amounts 
of organic matter, and that do not show visual evidence of anaerobicity.  The VSA mottle 
score was weakly related to macroporosity (r2=0.47; P<0.001). 
 
These relationships indicate the VSA can provide a reliable and defensible tool to assess key 
soil properties semi-quantitatively, and can be used in conjunction with, and complement, 
quantitative procedures at a farm and regional scale.  Farmers and regulatory authorities can 
use the VSA to assess the condition of their underground economy, and evaluate the 
effectiveness of their management practices and on-farm quality assurance programmes. 
 
 
Introduction 
The environmental and economic performances of land uses are significantly affected by 
inherent soil characteristics and the condition of the soil.  It is in the interest of farmers/land 
managers, therefore, to know something about the quality of their soil and how to assess it.  
Farmers are also increasingly required to meet industry standards for certification, and need a 
simple means to demonstrate compliance.  At the national and international level, New 
Zealand is required to promote the sustainable management of its natural and physical 
resources both through its Resource Management Act (RMA) (1991), and as a signatory to 
international conventions on environmental performance.  Consumers and governments also 
often require confirmation of environmentally friendly and sustainable farming practices for  
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indicators and assessment procedures are therefore needed for state of the environment 
reporting, to help formulate environmental policies, to evaluate the effectiveness of these 
policies, and to provide improved advice and education for good soil management.  While 
quantitative measurements are essential, they are often poorly understood by end-users.  
Furthermore, because farmers/land managers are not usually involved in the assessment 
process, ‘ownership’ and subsequent use of the information are generally poor.  Laboratory 
measures can also be costly (Shepherd & Dando 1997), limiting their spatial application and 
the number of sites selected for monitoring.  There is a need therefore for simple, quick and 
easily understood methods to assess and monitor soil properties.  The recognition of this need 
is widespread (Peerlkamp 1959; Boekel 1963; Batey 1988; Romig et al. 1996; King et al. 
2000; Lobry de Bruyn & Abbey 2003; Ditzler & Tugel 2002).  Simple methods of soil 
assessment must also be reliable, accurate, economical, able to give rapid results, and 
meaningful to farmers and landowners with minimum training (Sarrantonio et al. 1996). 
 
The Visual Soil Assessment (VSA) method was developed to allow people to convert visual 
messages of soil properties into a meaningful assessment of soil characteristics, providing a 
simple, inexpensive method to assess soil quality semi-quantitatively, quickly and effectively 
(Shepherd 2000; Shepherd & Janssen 2000).  The VSA is based on a weighted additive model 
of key soil ‘state’ indicators of soil properties (both inherent and dynamic), and presented as a 
scorecard.  Each indicator is a subset of the attributes used to assess aspects of soil quality.  
Key indicators include soil morphology and genesis criteria (e.g., structure, porosity, colour 
and mottling).  The soil indicators are complemented by plant ‘performance’ indicators that 
link soil characteristics to plant response, farm productivity and farm-management practices.  
VSA scores are closely related to crop yield, pasture dry matter production, biomass cover 
and utilisation (Shepherd 2000; Shepherd & Park 2003).  The VSA kit includes Soil 
Management Guidelines for the prevention and amelioration of soil degradation and the 
sustainable management of farms (Shepherd et al. 2000a, b). 
 
While the VSA is based on pedology and underpinned by extensive laboratory and field-based 
research, its reliability as an effective, defensible method of assessing soil properties needed 
to be established.  We assessed the relationship between the VSA indicators and their 
equivalent laboratory-based measures by comparing VSA indices on a wide range of soils of 
different parent materials, under different climatic regimes, topography, land uses and 
management practices, that had also been characterised using laboratory procedures. 
 
 
Materials and Methods 
Soils, location and land use 
VSAs were carried out at 91 sites on 40 soil types under dairying, dry stock farming, 
cropping, indigenous and exotic forestry in 10 regions of the North Island of New Zealand: 
Auckland, Waikato, Rotorua, Bay of Plenty, Taranaki, South Taranaki, Hawke’s Bay, 
Wairarapa, Manawatu and Horowhenua.  The soil series, soil classification, land use and 
location for each site are given in Table 1.  Eleven of the 15 Soil Orders in the New Zealand 
Soil Classification were represented in the study, accounting for 97% of New Zealand. 
 
500 Soils sites 
VSAs were made at 64 sites along the same transects previously sampled for the 500 Soils 
Project (Sparling et al. 2001).  That project measured total C, total N, anaerobic mineralisable 
N, soil pH, Olsen P, exchangeable cations, bulk density, total and macro-porosity, readily and 
total available water, and aggregate stability at 0−10 cm depth (Schipper & Sparling 2000).  
The individual VSA scores for soil structure, porosity, colour and mottles at the 0–10 cm 
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depth were regressed against macroporosity, bulk density, aggregate stability, total C, and 
anaerobic mineralisable N.  VSA normally assesses the condition of the whole topsoil, or to a 
maximum depth of 20 cm if the depth of topsoil is greater than 20 cm.  To match the sampling 
depth of soils analysed for 500 Soils, two 20×20×10 cm samples were combined for the VSA 
test, and replicated at four sites along a 50-m transect. 
 
Additional sites 
The individual VSA scores for soil structure, porosity, colour and mottles were also regressed 
against published and unpublished analytical data from a further 27 sites (Shepherd & Dando 
1997; Shepherd et al. 2001b; Shepherd et al. 2004), incorporating five soil types under pasture 
and cropping (Table 1).  The data included the five 500 Soils parameters as well three key soil 
physical properties: dry aggregate-size distribution, saturated hydraulic conductivity (Ksat) 
and air permeability.  
 
Visual Soil Assessment 
VSAs were carried out and scorecards completed according to the methodology of Shepherd 
(2000) for cropping and lowland pastoral sites, and according to Shepherd & Janssen (2000) 
for hill-country pastoral sites.  Four replicate sites were selected along representative transects 
within a paddock, and their position recorded with a Garmin eTrex Global Positioning System 
so they can be revisited for future monitoring.  A spade slice of topsoil was taken from under 
the nearest fence line or similar undisturbed area for comparison with the sample sites.  At the 
sampling sites, a 20-cm cube of topsoil was removed with a spade and dropped a maximum of 
three times from a height of 1 m onto a firm base in a plastic basin.  The material was 
transferred to the surface of a large (50×75 cm) plastic bag and graded, the coarsest 
aggregates/clods graded to one end, and the finest to the other.  The resulting sample provided 
the material for the assessment of most of the indicators.  Each indicator was given a visual 
score (VS) of 0 (poor), 1 (moderate) or 2 (good), based on the soil condition observed when 
comparing the site sample with three photographs provided in the Field Guide.  Scoring is 
flexible, so should a sample not align clearly with any one of the photographs, but sit between 
two, a score in between is given, for example 0.5 or 1.5.  An explanation of the scoring 
criteria and the importance of each indicator, accompanies each set of photographs.  Because 
some indicators are relatively more important for soil quality than others, the visual scores are 
multiplied by a weighting factor of 1, 2 or 3 to give VS rankings.  The VS ranking of each 
indicator is summed to give a ranking score (a visual soil quality index), the value of which 
determines whether the soil has a good, moderate, or poor soil quality. 
 
The visual soil quality index is sufficiently sensitive to provide an early warning indication of 
any change or decline in soil quality from a baseline reference point, or from a point in time.  
The condition of the soil can be assessed in 15 minutes using the VSA, while the plant 
indicators are assessed in 5–10 minutes.  
 
A soil quality index is gained through assessment of the soil indicators alone, as this does not 
need prior knowledge of the paddock history.  The plant indicators require knowledge of the 
immediate paddock history and because of this, only those with the necessary information, or 
those with farming experience, will be able to complete the plant indicator scorecard 
accurately.  The ranking scores for soil and plant indicators are compared to provide an 
indication of plant performance relative to a soil quality rating.  Soil scores significantly 
higher than the plant score suggest the full productive potential of the soil resource is not 
being realised.  Plant scores significantly higher than the soil score can indicate high fertiliser 
inputs to counter the detrimental effects of poor soil quality on production.  Comparing the 
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Table 1 Soil series, land use, location, and soil classification  
 
Soil series New Zealand Soil Classification 3 USDA Soil Taxonomy 4 No. of sites Land use 5 Location 

Ardmore 1 Mellow Humic Organic Typic Medisaprist 1 D Auckland 

Te Rapa 1 Mellow Humic Organic Typic Medisaprist 1 D Waikato 

Ahikouka 1 Typic Recent Gley Typic Fluvaquent 4 C, D, DS, I Wairarapa 

Kaikarangi 1 Mottled Immature Pallic Aeric Endoaquept 1 DS Taranaki 

Mercer 1 Typic Recent Gley Mollic Endoaquent 1 D Waikato 

Pongakawa 1 Peaty Orthic Gley TypicEndoaquoll 1 C Hawke’s Bay 

Moutoa 2 Melanic Orthic Gley Typic Endoaquoll 4 C, DS Manawatu 

Awamate 1 Typic Orthic Gley Humic Endoaquept 3 D, DS, O Wairoa 

Hastings 1 Typic Orthic Gley Mollic Endoaquept 1 C Hawke’s Bay 

Kaiapo 1 Typic Orthic Gley Mollic Endoaquept 2 C, DS Hawke’s Bay 

Kaipara 1 Typic Orthic Gley Typic Endoaquept 1 D Auckland 

Kairanga2  Typic Orthic Gley Typic Endoaquept 10 C, D, DS Manawatu 

Mangateretere 1 Typic Orthic Gley Mollic Endoaquept 1 C Hawke’s Bay 

Te Awa 1 Typic Orthic Gley Aeric Endoaquept 2 C, DS Hawke’s Bay 

Waitemata 1 Typic Orthic Gley Typic Humaquept 1 C Auckland 

Waikare 1 Mottled Yellow Ultic Aquic Hapludult 1 DS Waikato 

Warkworth 1 Typic Yellow Ultic Typic Hapludult 2 C, DS Auckland 

Mamaku 1 Humic Orthic Podzol Andic Haplohumod 1 E Waikato 

Hangatahua 1 Vitric Orthic Allophanic Thaptic Udivitrand 1 E Taranaki 

Egmont 1, 2 Typic Orthic Allophanic Typic Hapludand 2 C. DS South Taranaki 

New Plymouth 1 Typic Orthic Allophanic Typic Hapludand 6 C, DS; I, E Taranaki 
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Paengaroa 1 Buried-allophanic Orthic Pumice Typic Udivitrand 1 DS Bay of Plenty 

Ohinepanea 1 Typic Orthic Pumice Typic Udivitrand 1 DS Bay of Plenty 

Waiwhero 1 Typic Orthic Pumice Typic Udivitrand 1 DS Rotorua 

Naike 1 Typic Oxidic Granular Typic Haplohumult 2 D, DS Waikato 

Patumahoe 1, 2 Typic Orthic Granular Typic Haplohumult 3 C, DS Auckland 

Kokotau 1 Acidic Perch-gley Pallic Aeric Endoaquept 4 C, D, DS, I Wairarapa 

Levin 2 Pedal Allophanic Brown Andic Dystrochrept 3 C Horowhenua 

Te Horo 1 Mottled Orthic Brown Typic Dystrochrept 4 C, DS; I Horowhenua 

Whangamomona 1 Acidic Orthic Brown Typic Dystrochrept 3 DS, E Taranaki 

Tirangi 1 Acidic Orthic Brown Typic Dystrochrept 2 DS, E Taranaki 

Aroha 1 Typic Orthic Brown Andic Dystrochrept 1 DS Waikato 

Farndon 1 Mottled-saline Fluvial Recent Typic Endoaquent 2 C, DS Hawke’s Bay 

Otara 1 Mottled Fluvial Recent Typic Hapludoll 2 C,D Bay of Plenty 

Manawatu 1 Acid-weathered Fluvial Recent Dystric Fluventic Eutrochrept 2 C, D Horowhenua 

Manawatu 2 Weathered Fluvial Recent Dystric Fluventic Eutrochrept 6 C, DS Manawatu 

Opouriao 1 Weathered Fluvial Recent Dystric Fluventic Eutrochrept 1 C Bay of Plenty 

Karapoto 1 Weathered Fluvial Recent UmbricDystrochrept 1 DS Taranaki 

Rotomahana Typic Tephric Recent Typic Udorthent 1 DS Rotorua 

Pinaki 1 Sandy Raw Typic Udipsamment 1 E Auckland 
 

1 VSA indices regressed against 500 Soils measurements 
2 VSA indices regressed against saturated hydraulic conductivity, air permeability and dry aggregate-size distribution 
3 Hewitt (1998);  4 Soil Survey Staff (1998) 
5 C = cropping; D = dairying; DS = dry stock; O = Orchard, I = indigenous forest; E = exotic forest
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soil score to the plant score encourages farmers to address why differences, if any, occur; 
what effect management can have on the two scores; and how the two scores could be 
improved. 
 
Soil Physical Properties 
Seventeen lubricated cylindrical cores (100 mm diameter × 77 mm long) were sampled from 
each site in the 0–10 cm depth zone using a hydraulic ram.  Cores were sampled at random 
intervals along three transect lines over a 30 × 20 m area for the pasture sites, and at random 
intervals along wheel traffic rows on cropping sites.  All replicate cores were brought to 
saturation with reverse osmotic water in a water tray.  Nine cores were used for measuring 
saturated hydraulic conductivity by the method of Clothier and White (1981).  The cores were 
then oven dried at 107°C to obtain the dry bulk density (pb).  Total porosity (St) was 
calculated from the formula: St  = 100[1-(pb/pp)], where pp is the particle density.  pp was 
determined in triplicate from field samples by the pycnometer method of Gradwell and Birrell 
(1979).  Air permeability and macroporosity were measured on the remaining eight cores 
equilibrated at a matric potential (Rs) of –10 kPa by placing them on a 0.5 bar ceramic 
moisture release plate attached to a hanging water column adjusted to a height of 1.0 m.  Air 
permeability was measured using a flow-rate air permeameter (Corey 1986).  The weight of 
the core was measured to derive its volumetric water content (θ), from which the 
macroporosity was calculated: where macroporosity = total porosity (θ/water density).  Dry 
aggregate-size distribution was measured using a drop-shatter procedure (Shepherd et al. 
2001b).  Four large replicate cores (20 cm diameter by 20 cm deep) were taken with a 
hydraulic ram, extruded, and dropped (up to a maximum of three times) from a height of 1.0 
m onto a firm surface to break the soil into its primary structural units.  If large clods broke 
away after the first or second drop, they were individually dropped once or twice again.  If the 
clods shattered into primary structural units after the first or second drop, it was not necessary 
to drop them again.  No part of the soil sample, or clods breaking away from the sample, was 
dropped more than three times.  The soil was dry sieved through a stack of sieves with mesh 
openings of 2, 5, 10, 20, 50, 100 and 150 mm.  The weight percent of soil retained on each 
sieve was calculated, and the overall aggregate mean weight diameter (MWD) calculated 
using the formula:  MWD = Σ(Wt% sample on sieve × mean inter-sieve size/100).  All soils 
were sampled and ‘dry’ sieved in the field when the soil-water matric potential was 
approximately –100 kPa. 
 
Analysis of data 
All quantitative laboratory measurements were regressed against VSA measurements using an 
exponential non-linear regression curve, fitted by least squares.  The results are shown as 
scatter plots, along with their regression curves and coefficients of determination. 
 
 
Results and Discussion 
All VSA indices are related to laboratory-based soil characteristics (Table 2; Figs 1–6).  The 
VSA soil structure score was strongly related to the dry aggregate-size distribution, saturated 
hydraulic conductivity (Ksat) and air permeability, moderately related to macroporosity and 
bulk density, and weakly related to aggregate stability (Table 2; Figs 1–3).  The VSA soil 
porosity assessment was strongly related to dry aggregate-size distribution and macroporosity, 
and weakly related to dry bulk density (Table 2; Fig. 4).  The colour score was strongly 
related to total carbon and moderately related to anaerobic mineralisable N of conventionally 
cultivated mineral soils (Table 2; Figs 5–6). The soil colour relationship holds only for those 
conventionally cultivated soils that do not have strongly bound and/or high amounts of 
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organic matter, and do not show visual evidence of anaerobicity.  The VSA mottles score was 
weakly related to macroporosity (Table 2). 
 
Soil structure, bulk density, organic C, hydraulic conductivity and soil aeration (as indicated 
by air permeability and soil porosity) are important characteristics to assess the condition of 
the soil and whether a soil provides a favourable environment for plant roots.  The results 
(Table 2; Figs 1–6) indicate these key characteristics are, in most cases, closely related to the 
visually-assessed soil properties. 
 
Table 2 Relationship between VSA indices and measured soil properties 
 
VSA 
indices 

Measured soil properties Coefficient of 
determination 

(r2) 

P-value 
(Probability) 

 

Relationship Figure 

Structure Dry aggregate-size distribution 0.91 <0.001 Strong 1 

Structure Ksat 0.86 <0.001 Strong 2 

Structure Air permeability 0.80 <0.001 Strong 3 

Structure Macroporosity 0.69 <0.001 Moderate NS1 

Structure Bulk density 0.64 <0.001 Moderate NS1 

Structure Aggregate stability 0.58 <0.01 Weak NS1 

Porosity Dry aggregate-size distribution 0.83 <0.001 Strong NS1 

Porosity Macroporosity 0.78 <0.001 Strong 4 

Porosity Bulk density 0.51 <0.001 Weak NS1 

Colour Total carbon 0.80 <0.001 Strong 5 

Colour Anaerobic mineralisable N 0.64 <0.001 Moderate 6 

Mottles Macroporosity 0.47 <0.001 Weak NS1 
 
1 NS  Not shown 
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Fig. 1. Relationship between the VSA structure score and the mean weight diameter of the 
dry aggregate-size distribution 
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Fig. 2. Relationship between the VSA structure score and saturated hydraulic conductivity 
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Fig. 3. Relationship between the VSA structure score and air permeability 
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Fig. 4. Relationship between the VSA porosity score and macroporosity 



 

 

 

161

0 0.5 1 1.5 2
VSA colour score

2

4

6

8

To
ta

l o
rg

an
ic

 C
  (

g 
kg

 C
1 ) r2 = 0.80; P<0.001

y = 1.15e 0.70x

 
 

Fig. 5. Relationship between VSA colour score and total organic carbon 
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Fig. 6. Relationship between VSA colour score and anaerobic mineralisable N 
 
 
 
Soil physical properties are emphasised in the VSA for several reasons: 1) they are easily 
seen; 2) they have a profound influence on soil biological and chemical characteristics; 3) 
they have a significant impact on the productivity and input costs of a farming enterprise; 4) it 
can take decades to recover from their loss; 5) they are costly to remedy; 6) they regulate 
those primary functions of the soil that provide plants with air, water, nutrients, and physical 
support. 
 
Given that the VSA is based on fundamental pedological principles and processes, as 
described by Buol et al. (1980), it was not surprising that strong relationships were found 
between VSA scores and key quantitative measurements of soil characteristics.  Visually 
assessed soil characteristics can, in a number of instances, provide a more reliable indication 
of soil conditions that predominate throughout the year than measured values.  For example, 
regardless of whether water and air permeability and oxygen diffusion rates are low or high at 
the particular time of measurement, a soil that has strongly developed grey mottles or gley 
features with blue/grey matrix soil colours, demonstrates it is by and large a poorly aerated 
soil with very low redox potentials for a significant part of the year.  In contrast, many soil 
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measurements are dependent on the time of year the sample was taken for analysis, the nature 
of the season, the soil water content, the sampling depth, and the instrumentation and 
laboratory methodology used.  In an attempt to address a number of the above factors, most 
soil quality sampling schemes advocate sampling to a consistent depth, and at specific times 
of the year (Schipper & Sparling 2000; Sparling & Schipper 2002).  Hydraulic conductivity, 
air permeability, macroporosity and bulk density, for example, can show high temporal 
dependency under a given land use.  Observed morphological characteristics are, however, 
more stable and can therefore provide an accurate, reliable representation of the predominant 
long-term soil characteristics. 
 
The results also demonstrate the generic nature of the VSA appraisal, making it independent 
of soil type (Table 1; Figs 1–6).  While soil type can significantly influence the VSA score, 
the interpretation of each visual indicator (except for soil colour) is not soil-type dependent.  
For example, the development of massive large clods with grey mottles or grey matrix colours 
in a topsoil that is normally dark brown, friable, and mottle-free with a well-developed 
structure, demonstrates the soil has become degraded and poorly aerated owing to water 
logging and oxygen depletion (Fig. 7).  This interpretation holds regardless of soil type.  This 
generic relationship does not hold for many soil characteristics not related directly to VSA 
scores. 
 
 

 
 

Fig. 7. Transition of a dark, friable, porous, well-structured and well-aerated soil to a pale, 
extremely firm, poorly aerated, structureless soil under poor management. 

 
 
In contrast to the VSA, the interpretation of many analytically based measurements is 
dependent on soil type.  For example, a topsoil bulk density of 1.0 Mg m–3 is low for a gleyed 
silty clay loam with an illitic mineralogy formed within quartzo-feldspathic alluvium, but is 
high for an allophane-rich silt loam formed within volcanic ash.  Bulk density is therefore soil 
type dependent and, as such, the soil type must be taken into account to interpret its value 
correctly.  Visual indicators of soil properties that are independent of soil type, such as soil 
structure, porosity and mottles, have the advantage of simplicity and ease of use for assessing 
soil physical condition.  These features make it possible for farmers and lay people generally 
to assess the condition of soils correctly, regardless of soil type, geographical location, 
topography, climate or parent material (Shepherd et al. 2001a). 
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Conversely, our understanding of many of the properties we measure is by no means 
complete and we need to be careful how we measure soil properties and how we interpret the 
analytical data.  For example, debate continues among universities, research institutes, 
analytical laboratories and fertilizer companies as to how best to measure plant available P.  
The collective ‘wisdom’ of soil scientists in New Zealand also suggested that the maximum 
environmental and production response curve for Olsen P occurred when the Olsen P was 
between 20 and 100 μgP/cm3 for most pastoral soils (Sparling et al. 2003).  Tests have shown, 
however, that paddocks on dry-stock farms (on Typic Orthic Brown Soils) with Olsen Ps of 
12 and 28 can have similar dry matter production (unpublished data).  Those paddocks with 
Olsen Ps of 28 μgP/cm3 had 0.47% P in the herbage, while those with Olsen Ps of 12 
μgP/cm3 had similar P levels (0.43%) in the herbage.  While the production response curve 
suggests the soil with an Olsen P of 12 is deficient in P, the plant is clearly accessing 
sufficient P from the soil.  This would suggest the Olsen P test is not recognising the 
organically bound P and the P being supplied by such soil microorganisms as mycorrhizal 
fungi.  Similarly, the environmental and production response curve for macroporosity 
suggested a maximum response occurred with a macroporosity between 10 and 30 m3 100 m-3 
for all soils.  Moutoa soils in the Manawatu region typically have a macroporosity of 12–16 
m3 100 m-3; however, maize growers consider these soils to be too loose and ‘open’ for good 
production, and deliberately compact them to increase the root/soil contact area.  
Conventional ‘wisdom’ would also suggest soils with higher microbial biomass C have a 
better soil quality than those with lower amounts.  The microbial biomass C of well aerated, 
unpuggd Kairanga soils under pastoral grazing varies between 1197 and 1557 μg g-1 (Sparling 
et al. 1992), whereas values of 2029 μg g-1 have been measured in very poorly aerated, 
severely pugged dairy pastures.  While quantitative measurements of soil are essential, we 
need to be careful how we interpret the data.  In the course of time, the provisional 
environmental and production response curves can be refined as more data become available.  
In contrast, the soil shown in Fig. 7 is severely degraded due to the visual loss of structure, 
porosity, colour, and to the presence of grey mottles.  There can be no debate about the 
interpretation of the visual properties displayed by the soils in this figure.  Such is the value 
and effectiveness of the visual messages provided. 
 
While visual assessment of soil characteristics cannot replace quantitative measurements, the 
close relationships between visual scores and laboratory-based measures of soil properties 
show that VSA provides a reliable and defensible semi-quantitative method to assess some 
key soil characteristics.  As such, it can play a complementary role to measurement-based 
approaches in regional land-monitoring programmes, and in the compilation of ‘State of the 
Environment’ reports required by the OECD.  In addition to being able to identify the degree 
and extent of recognised soil constraints, farmers can use the VSA to monitor the effect of 
existing and new farming practices on soil condition, help establish and evaluate the 
effectiveness of best management practices, and provide information for quality assurance 
programmes.  A simple and quick tool such as the VSA can also be used by farmers to 
demonstrate sustainable land-management practices and acceptable environmental 
performance levels for farm audits to gain certification by industry and environmental 
agencies.  Developing a better knowledge and awareness of how soils function and respond 
under land-use pressures as a result of using the VSA will further improve current land uses 
and management practices, and help achieve the most profitable and environmentally sound 
long-term management systems. 
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Conclusions 
The close relationship between VSA scores and measured soil properties demonstrates we can 
see what we measure.  This relationship indicates the VSA can provide a valid semi-
quantitative assessment of soil quality, in terms of the criteria defined.  Being quick and 
economical, the VSA allows large areas of the landscape to be covered rapidly, and identifies 
areas that should be characterised quantitatively.  It can therefore be used in conjunction with, 
and complement, quantitative laboratory measurements to characterise and monitor soil 
properties and soil quality at a farm and regional scale. 
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