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Wintertime is a good time to be taking soil tests.  Time of year does make a difference and it is during late autumn to wintertime that there will be less year to year variation in soil test values.  This allows better comparison of soil test values over a period of several years to identify any trends in the major elements such as phosphorus, potassium and sulphur.

The values that come back in a soil test should be taken as indications only for whether there will be a response to a fertiliser element.  But if a series of soil tests taken at the same time of year over several years shows a trend up the fertiliser programme for that element might be able to be reduced (especially if it is being applied above “maintenance” rates) and if the trend is downwards then the amount could be increased.

Proper Sampling

The soil test result is prone to sampling problems.  We should be paying attention to where the samples are taken to…

- Keep the results relevant to standardised recommendations and other results

- Make the results answer the question that we are really asking

- Avoid overly high or low results due to non-representative areas

For these reasons the soil sample should be taken at a standard depth (pastures generally sampled at 75mm, crops and fruit trees generally at 150mm, apples at 20 cm).  There should be sufficient numbers of samples (to avoid random effects of highly variable samples – should be at least 15 to 20).  Samples should be taken from a known transect or pattern (e.g. “W” shape) to allow accurate repeats covering the whole area selected.  This selected area should not be too variable (e.g. separate sampling for hill and flat or for two different soil types).

Samples should not be taken near fences, shelterbelts, stock camps, gateways, other high traffic areas and around troughs.  For crops, samples should be taken from the area recommended for that crop e.g. “from drip zone” or “from rooting zone”.

Don’t sample while soil is overly wet or frozen.  And there should preferably have been at least 3 months since fertiliser application.

Soil Test Factors and Interpretation

Resin Phosphorus test

Special mention is deserved for the Resin P test.  This utilises a strip of resin in the test suspension of soil to more closely mimic the root uptake of phosphorus as compared to a chemical based test like Olsen P.  It has a number of advantages over the Olsen P test in that it does not overestimate available phosphorus in acid soils (Olsen P test is conducted at high pH releasing P normally precipitated with aluminium etc in some acid soils) and it is somewhat less prone to seasonal fluctuations.  And, importantly for many farms, it gives a better idea of phosphorus availability when the main fertiliser type has been RPR (RPR is resistant to the sodium bicarbonate extraction used in the Olsen P test).

Extractable Organic Sulphur

Another relatively recent test that can be worth including in the soil test is this measurement of available sulphur the EOS.  EOS is much less prone to seasonal and soil condition fluctuations than the usual sulphate sulphur test.  It is a more reliable test of possible requirement for extra sulphur in the fertiliser programme.

It is the policy of many of the soil labs to not give interpretation and recommendations when they return a soil test result.  This gives a degree of independence but frustrates many people when they get a result back and then wonder what they should do.

The results will have a set of recommended or “normal” levels that should be treated as indications of where a good performing soil would often have a soil test level.  It is still possible for a soil to be performing well and plants to not be deficient of that nutrient even when the soil test value is lower than the recommended levels.  And it is rather sobering that even with a high soil test value, there may still be a response to a nutrient.  Soil testing is not an exact science. 

Fertiliser and or organic matter application should then be influenced but not completely dictated by the soil test result.  The net removal of nutrients by a crop or by grazing should be replaced by application and if the soil test indicates room for improvement in a particular nutrient then there may be value in applying extra.

Table: The basic soil tests recommended for organic properties

Soil Test
Variability
Interpretation

Organic Matter %
Stable
Would like to see it maintained or improved over years.  Generally higher the better for mineral soils.

Cation Exchange Capacity (CEC)
Slightly variable
Indicative of soil texture combined with organic matter level.  If low, “spoon feeding” of cations may be required and greater leaching could be expected.  If high, larger amounts of cations (e.g. calcium from lime) may be required to shift nutrient availability and pH.

pH (Acidity)
Somewhat variable
Slightly acid but good calcium levels for soil biological activity (too high a pH causes metal trace element and other nutrient deficiencies and too low causes phosphorus and molybdenum deficiencies)

Available Nitrogen
Highly Variable
Only use for certain crops as required.  Look for sufficient to provide good crop start.

Resin P (Phosphorus)
Variable
Olsen P better known but less reliable than Resin P in some soils and with the use of RPR fertiliser.  High level means probably sufficient, low level means possibly deficient.  Less history and calibration than Olsen P so worth getting both P tests

Exchangeable Potassium
Variable
Best interpreted in milli equivalents or Quick test units or kg/ha (not just as % of CEC).  Medium to high level means probably sufficient.

Exchangeable Calcium
Variable
Best interpreted in % of CEC.  Medium to high level means probably sufficient.

Exchangeable Magnesium
Variable
Best interpreted in % of CEC.  Medium to high level means probably sufficient unless potassium % is high in which case magnesium may be limiting especially in spring and autumn times of high potassium.

Exchangeable Sodium
Variable
Not required for plants.  Best interpreted in % of CEC.  Very high level may mean problem with soil salinity and poor drainage.  Medium to high level means probably sufficient unless potassium % is high in which case sodium may be limiting (to grazing animals) especially in spring and autumn times of high potassium.

Organic Sulphur (Easily Extractable Organic Sulphur) 
Variable (less so than Sulphate Sulphur)
High value probably sufficient, low value possible deficient

Trace Elements

There is still a disliking of soil testing for trace elements amongst New Zealand (and overseas) soil scientists.  Part of this is a disappointment in not finding good correlations between trace element test levels and actual uptake by plants.  Recently, however, good progress has been made allowing reasonable interpretation of cobalt, copper, zinc and total selenium.   Boron soil testing is well established.  Trace element testing can also be useful in monitoring the effect of a fertiliser or other management programme on trace element levels and soil testing can also be useful in explaining the reasons for already identified trace element deficiencies.

The interpretation of these trace elements is improved by taking into account the other factors that affect plant uptake (such as pH, waterlogging, CEC and the relative levels of competing elements).  Soil pH and waterlogging appear to largely outweigh (but not completely) the soil test value for iron and manganese (high availability in low pH and waterlogged soils) and molybdenum (high availability in high pH soils).

Many people prefer to use plant tissue tests or animal testing to determine trace element deficiencies as there is generally more information on the interpretation of results and they are a more direct assessment of likely problems.

Monitoring

A powerful way of using soil tests is in long term monitoring.  The levels of several tests over several years (taken at the same time of year) will show a downward trend if the fertiliser and management system is neglecting a nutrient too much.  If the trend is upwards and the soil test levels are above the recommended or “normal” range, additions may be uneconomic and could even cause nutrient imbalance problems.

