ISTRO Working Group F: Visual Soil Examination and Evaluation

Report on Field Meeting

 ŒVisual Soil Structure Assessment¹ 25-27 May 2005

held at the INRA Research station, Estrees-Mons, France

The objectives of the Field Meeting were to test directly in the field ten different of methods which have been developed to assess soil structure. The assessments were made by their proponents from across the world – New Zealand, Australia, Switzerland, Denmark as well as the UK and the host country, France. Excellent facilities were provided by INRA on their

Research Station, giving access to a long-term field experiment where different methods of tillage had produced a range of soil conditions. The evaluation of each method was therefore made on the same soils by each delegate on four areas of land with contrasting structure. Each participant presented results to the rest of the group. A lively discussion ensued. The merits and weaknesses of each method were thus exposed to peer review. The sensitivity of each test was examined to see how well it was able to differentiate between any variation in structure as a consequence of variations in the management of the land.

 The soil was a deep aeolian silt loam, an Orthic Luvisol. Three of the methods were based on the assessment of a soil profile 1.0 m deep, seven on the numeric assessment of the topsoil structure.  A comprehensive report is being prepared. A brief account of each method follows

A. Methods based on soil profile evaluation.

1. Whole profile assessment, T Batey, Scotland.

This method had two objectives, first, to determine the inherent capability

of the soil and second, to identify any limitations as a result of the

management of the soil. Key criteria were soil texture by hand assessment,

soil colour; development, strength and stability of structure; soil

compaction, degree of fissuring and the presence of roots.

Results: A deep, well drained silty loam soil with high capability; large

reserves of available water, rooting depth 1.9 m or more; structure

sensitive, careful management needed; no significant limitations identified

in the topsoil or just below.

2. SOILpak method, DC McKenzie, Australia.

This method was originally designed to assess compaction under irrigated

Vertisols but has been adapted for use on a wide range of soils and cropping

systems in  a semi-arid climate in Australia. Structure is assessed using a

systematic and detailed scoring procedure. Key criteria include the size,

shape, strength and internal porosity of primary clods and aggregates. The

factors are weighted and a score between 0.0 (poor) and 2.0 (good) is

calculated at a number of critical depths on the face of a soil pit, down to

110 cm.

Results:

3. Le profil cultural, H Boizard, G Richard, J Roger-Estrade, France.

A comprehensive and detailed method widely used in France for the field

assessment of soil structure. An observation face is prepared using a knife

and bellows in a pit 3 m wide, 0.6 m deep cut across the direction of

tillage and traffic. Key criteria are clod size, their internal structure

and distribution plus the proportion of fine soil and the location of any

zones impeding root growth (see www.isara.fr). Field observations are

complemented with photographs and image analysis.

Results:

Very favourable soil structure for crops with high porosity and no compacted zones in ploughed treatment. 

A succession of unfavourable zones having very low porosity (about 30% soil volumes)  and favourable zones having more porous zones(about 70% soil volumes) in minimum till peas treatment. 

Rather unfavourable for crops in minimum till sugar beet treatment  (with a platy structure in the 6-15 cm depth layer and a massive soil structure  with very low porosity but many earthworms channels in  the 15-30 cm depth layer).

ploughed treatment

was significantly better, (mean of ten tests) 8.2, minimum till peas 4.4,

minimum till sugar beet 6.3.

B Methods based on topsoil examination.

4. Peerlkamp score, T Batey, Scotland.

A long-established assessment of soil structure assessment based on the

manipulation of a spadeful of soil. A score is assigned using a key from 1

(worst) to 9 (best). The method is rapid, flexible and low-cost; the results

can be validated statistically. Key criteria are size, shape and porosity of

clods and aggregates; stability and dispersion on the surface; actual or

potential root development

Results: The only test with statistical validation - the ploughed treatment

was significantly better, (mean of ten tests) 8.2, minimum till peas 4.4,

minimum till sugar beet 6.3.

5. A guide to tillage management based on surface soil types, B Murphy,

Australia.

    

This provides a classification of surface soils in the central wheat belt of

NSW, Australia. Key criteria are a careful and systematic assessment of the

texture and the stability and resilience of structure. They include an

in-field assessment of aggregate stability and dispersion. Guidance is given

on tillage management for three  groups of texture, sandy surface soils,

loamy surface soils and clays.

Results:

6. Visual soil assessment (VSA), G Shepherd, New Zealand.

This was developed to provide land managers with a simple tool to assess and

monitor soil quality quickly and cheaply on land in arable or grassland. It

is based on the manipulation of a spadeful of soil. Key criteria are the

separation of aggregates by size, structure and consistence, aggregate

porosity, colour, erosion and earthworm count. Nine indicators are assessed

on a scale from 0.0 to 2.0 by comparison with photographs in the Guide. An

undisturbed reference sample is taken from under a fence or scrub cover

nearby.

Results:

7. Soil quality scoring procedure, BC Ball, Scotland.

This is a rapid, cheap and holistic method based on the extraction, manipulation and evaluation of a spadeful of soil. Key criteria include the identification of horizontal layers, their depth and thickness; structure, consistence, macropores, roots and fauna. Separate scores are given for each

criteria  between 1 (worst) to 5 (best).

Results:

8. Visual soil assessment - spade analysis, LJ Munkholm, Denmark.

This method describes the present status of the soil tilth and to relate it

to past management practices. Key criteria include soil texture, structure

(layering, units, density, colour), compaction, anaerobism, root growth,

soil fauna and decomposition of organic matter. A record form describing

each property is completed.

Results:

9. Assessment of soil structure by visual classification of soil aggregates,

G Hasinger and J Nievergelt, Switzerland.

This is based on the assessment of soil extracted using a strong spade with

a blade length of 45 cm. The soil is divided into horizons and after

fracture of the soil by a drop-test, aggregates in each horizon are

separated by sieving into 5  fractions with mesh sizes between 0.2 and 20

mm. The aggregates are classified with the help oh a comprehensive set of

pictures and key codes.

Results:

10. A guide to better soil structure, I Bradley, England.

This method is principally aimed at farmers and is based on a spadeful of

soil dug out and laid on the ground. A second spadeful may be taken from

below plough depth to examine the subsoil. Alternatively, the test can be

done by removing soil from the side of trench. Soil structures are

identified by reference to a photographic guide describing good and poor

structures, compaction, impeded drainage and other signs of structure

damage.

Results:

Conclusions

Several methods for the assessment of soil structure are now well

established in their respective countries. Some have been published as high

quality illustrated booklets. Those taking part in the Field Meeting have

now had the opportunity to see how their methods compares with others when

measurements were made on the same soil. The Working Group plans to identify

situations where one or more tests can be recommended for a specific

purpose. This should enable anyone wishing to select a method for use where

no VSEE tests are at present available.

A summary of each method tested will be included in the full report so that

others can make a choice most suited to their circumstances.
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