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19. POTASH FOR HEAVY SOILS

Introduction
There is a general belief that heavy soils are rich in potash. Certainly this element is
abundant in specific clay minerals which occur in some soils. Other clay minerals are less rich
in K.
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Heavy soils differ in the amount and type of clay which they contain and this is reflected in
the quantity of their potash reserves. Fertiliser use must be adjusted according to the
characteristics of individual soils and this note outlines the principles and possible
strategies for different situations.
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Leaching
As can be seen the quantity of immediately available K in soil solution is very small and this
is replenished rapidly from exchangeable forms in response to plant demand. By
comparison the non exchangeable K reserves in heavy soils are very large indeed but tend
to be more slowly available.
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Clay Minerals
Clay minerals consist of lattices and layers and cations are held in various positions in and
around the layers. Different cations are held with different strengths according to their
electrical charge:-

Al+++, Ca++, Mg++, K+, NH4+, Na+
Exchangeable K on
surfaces & edges
Illite

Interlayer K
non exchangeable
Montmorillonite

Kaolinite
Potassium ions
Other cation

Clay layers
Other cations

Clay mineral

Measurement of Soil K
When a soil is analysed a chemical extractant (usually ammonium nitrate) is used to remove
a proportion of the K+ ions from the clay lattice. The amount “exchanged” by the extr
actant is similar to the amount of potash that a plant would be able to obtain from that soil.
This quantity together with the soil solution K is the measure of the K
fertility of the soil. The nutrient level is measured in mg/l and frequently shown on an index
basis to give very broad indications as to whether the level is deficient (0), low (1),
satisfactory (2), good (3) or high (4 or above).
Some of the K+ held more strongly by the clay lattice (non-exchangeable) may be released
slowly during the season and this will add to the exchangeable supply. On soils with large
non-exchangeable reserves the amount released may well be sufficient to maintain
exchangeable soil levels so as to fully sustain combinable crops for a number of years. The
quantity of non-exchangeable K+ released will depend upon the amount and type of clay
and on other aspects such as - moisture, pH etc.
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Distribution of heavy soils
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The distribution of clay soils in England and Wales is shown on the map. Considerable local variation of soil type and texture will of course
occur within these areas and even within fields. Precision technology may permit such localised variation to be identified and managed
separately within fields. Where this is not possible, fertiliser policy should be adjusted to the average fertility of the field omitting the
absolute extremes from soil samples.
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Fertiliser Strategy for medium & light soils
For these soils, fertiliser policy should be based on soil analysis every 4 years or so
(preferably at the same time of year and at the same point in the rotation - especially if this
includes crops with a high potash demand e.g. roots, cut grass etc.) Soil index gives a
general guide to soil fertility but it is more useful to monitor the actual nutrient values given
in mg/l (ppm). This will permit changes in fertility to be identified more readily. Soil K
differences of less than 10-20mg/l are unlikely to be significant.
The principle of manuring is to keep these soils above the critical minimum value relevant
to the crops grown. In practice because soil nutrient levels cannot be raised and
lowered over short periods, the appropriate status will be that for the most demanding crop
grown in the rotation. Fertiliser policy should then maintain this level by replacing the
nutrients removed by the rotation. For lighter soils applications must be annual or even split
within the season. On medium or heavier soils rotational manuring may be
followed, applying 2 or 3 years requirement before the most responsive crop e.g.. roots,
legumes etc. Annual applications are normally advisable where grass is cut to avoid
possible luxury uptake.

Strategy for Heavy Soils
Some clay soils contain very large reserves of “non-exchangeable” K which are not revealed
by normal soil analysis results. Unlike other soils however these soils can sustain combinable
crops for many years without any reduction in exchangeable soil K because this is being
topped up from non-exchangeable reserves.
Regular soil analysis may be undertaken every 4 years but an alternative strategy is provided
by the Reserve K Analysis. This can be used to test typical blocks of land and indicates
the number of years cropping possible without further soil analysis.
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Levington Reserve K analysis*
Trials involving 40 soils showed that the longer term uptake of K by crops receiving no
fertiliser could be related to the combined results of three separate soil tests. Different
extractants are used to measure both available and reserve (non-exchangeable) K. Results
of the tests are combined to give an index - R1 to R4 - indicating the level of reserve K in a
soil. Lighter soils maybe in R1 whilst boulder clays are in R4.

Potatoes, Sugar Beet

Cereals, OSR, Grazed swards

Exchangeable K Index

Exchangeable K Index

0,1,2
Normal K2O

3,4
Reduced K2O Possible

2 or higher
Nil K2O Possible

0,1
Normal K2O

Reserve K Index

R1
Normal K2O

Reserve K Index

R1
Normal K2O

R 2,3,4
Reduced K2O
50% Normal
rate

R2
Reanalyse
after 5 years

R 2,3,4
Nil K2O

R4
R3
Reanalyse
Reanalyse
after 10 years after 20 years

* Reserve K analysis is available from:Levington Agriculture, Levington Park, Ipswich, IP10 OLU. Tel 01473 271818
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Individual crop recommendations
For individual crop recommendations use the PDA PK Arable Kalculator and refer to
individual crop leaflets.
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Potash Development Association,
PO Box 697, York YO32 5WP.
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The Potash Development Association is an independent technical organisation formed
to support the efficient use of potash fertiliser in the UK.
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