Approved and Restricted Fertiliser Materials for Organics

This section contains the names and attributes of fertilisers available for use in organics (approved by some or all certifying bodies).  Some of these fertilisers are restricted by one or more of the certifying bodies and may be used only after permission has been obtained for a justified reason (e.g. low relevant soil test or plant test level and unavailability of other options).

Table: Elemental Symbols

Element
Elemental Symbol
Element
Elemental Symbol

Nitrogen
N
Boron
B

Phosphorus
P
Manganese
Mn

Potassium
K
Copper
Cu

Sulphur
S
Zinc
Zn

Calcium
Ca
Cobalt
Co

Magnesium
Mg
Selenium
Se

Sodium
Na
Molybdenum
Mo

Iron
Fe



Phosphorus

Reactive Phosphate Rock (RPR) (12-13% P, 33% Ca)

Different sources of RPR can vary somewhat in their P content and ease of accessing that P.  Some of the types available in New Zealand are shown in Table 2.2 below.

Table: Source and Composition of RPR

Source
% P
% S

Egyptian
12 to 14
~1

Gafsa
11 to 14
Negligible

Sechura
13 to 14
~1

The availability of P from weathering RPR in the soil is one of the main disadvantages of RPR compared to superphosphate.   This can either be worked around (e.g. don’t plant crops relying on fast P availability from the RPR or plant them after a pasture or covercrop phase that has utilised the RPR well and the decomposing incorporated residues can provide fast available P to the crop).  Alternatively, the RPR can be finely ground (a process requiring the right heavy equipment, as the RPR is hard on machinery) to increase weathering speed or the RPR can be composted as below.

There are now voluntary limitations on cadmium (a heavy metal contaminant of phosphate rock) content in phosphate rock imported and sold in New Zealand.  Cadmium availability is lower with the use of RPR rather than superphosphate (the residual acidity on granules of superphosphate increases cadmium release) but cadmium load in the soil is still a reason used for minimising the input of phosphate fertiliser.

Composted RPR (12-13% P and 32% Ca, variable S)

RPR can be composted in hot compost heaps or fermentations but is generally done at 1-5% of the heap by volume.  Reasonably priced composted RPR can now be purchased in New Zealand (so far in 2003, only in the North Island) and this has a P content of up to 12.3%.  The availability of phosphorus from RPR is greatly increased by composting as found in trial results.

The composting process mostly acts on the citric soluble component of the RPR (just over 30% of total P) making this P more available by action of organic acids and enzymes (phosphatases).

Potassium

There is still much work to be done on efficient and sustainable application of potassium without the use of soluble salts.

Feldspar (9% K in high content Potassic Feldspar)

Feldspar has a disadvantage of very slow release of potassium and a relatively low potassium content in comparison to the potassium salts.  There is limited commercial availability in New Zealand.

Potassium Sulphate (40-42%K, 17-18%S) (Restricted)

Up until 2003, this was an interesting situation where mined potassium chloride was not allowed by some New Zealand certifiers e.g. Bio-Gro whereas potassium sulphate produced from chemical processing of potassium chloride was sometimes allowed (albeit with restrictions).  The main reason for this situation was the undesirability of choride levels, for soil soluble salt build up and antagonism of chloride to some soil life and some plant roots.  Now alternatives to chemically processed potassium sulphate have become more available, the use of non-mined potassium sulphate is no longer allowed. Over time it is expected that mined potassium sulphate will become more available in New Zealand but at this time, patentkali and potassium chloride are more commonly used.

Potassium Chloride (48%K) (Restricted)

Mined potassium chloride is now allowed by all New Zealand organic certifiers as a restricted input. Some organic practitioners are not happy with this seeing the chloride component as being potentially negative for soil life. Do not use potassium chloride on susceptible crops such as strawberries, raspberries and lettuce to avoid root damage.  Also prevent close contact of potassium chloride and small seeds such as clover in the soil.  This is the cheapest form of potassium and the potassium is highly available. 

Patenkali (25%K, 6%Mg, 17%S) (Restricted)

This is available as a mined mineral rather than being chemically extracted or transformed.  Potassium is mostly present as highly soluble potassium sulphate.  Some magnesium is supplied also which can often be advantageous, aiding the base cation balance (balance between calcium, magnesium, potassium and sodium, which can compete with each other for uptake and utilisation), avoiding magnesium deficiency due to excess potassium.  A variety of other mined minerals are available or being explored, though some of these contain a large proportion of chloride in them (see cautionary notes on potassium chloride). 

Sulphur

Sulphur can be sourced from some of the fertilisers mentioned above and from gypsum detailed under calcium.  Often the main fertiliser source is as elemental sulphur.

Elemental Sulphur (98-99%S)

Roughly three parts of limeflour are required to balance the soil acidification effect of applying one part of elemental sulphur. 

Magnesium

As well as dolomite (discussed under calcium), there are other sources of applying magnesium.

Calcined Magnesite (52%Mg) (Restricted)

This is magnesium oxide and contains a high level of very available magnesium.  The release is suitable for overcoming problems with excess potassium levels but use is restricted because of the fast release nature and the potential for creating temporary magnesium increases.

Magnesium Sulphate (20%Mg, 26%S) (Restricted)

Magnesium sulphate (Epsom salts) is mostly chemically derived and is only allowed with restrictions.  It is suitable for foliar applications (soluble) to give a rapid response in magnesium deficient plants including tree crops where soil treatment with magnesium may have limited effect.

Kieserite (Restricted) (15%Mg, 20%S)

This is a naturally mined form of magnesium sulphate which is also a fast release product.  Appears to work fast enough to overcome seasonal potassium excess problems.

Trace Elements

Where there use can be justified by e.g. plant test or animal blood/liver test, visual symptoms etc, trace element fertilisers may be utilised.  Bio-Gro considers that this should only need to be a temporary measure until a system is improved (unless there is a distinct local trace element deficiency).  In some cases there is a choice of trace element fertiliser types in which case, for example, a product like boronat (mined ulexite) should be the source of boron rather than boric acid or sodium borate.

Calcium

Calcium products are usually used for pH lifting or soil conditioning (structure and biology) rather than actual supply of calcium as a plant nutrient.  The main form is as limestone, dolomitic limestone and gypsum.

Limestone (24-39%Ca)

Effective at lifting soil pH and supplying calcium requirements for soil biology and plants and improving soil structure through flocculation (aggregation).  Lime varies from source to source in total calcium carbonate content but the biggest difference in effect is usually related to particle size.  Agricultural lime (AgLime) has large particle size and although crop fine lime is finer and much faster acting, it is not so suitable for aerial application.

The finest grade of limestone is limeflour with particle sizes as low as an average of less than 5 micron (usually around 20 micron).  If limestone particles are 20 times as fine, they release calcium by weathering at around 20 times the rate.  Limeflour also has an advantage of better incorporation into the soil further speeding up rate of release.  The rate of release is so fast that soil solution pH is lifted despite the amount of buffering a soil might have so there can be a good temporary liming effect even in a very heavy acid soil.  The effect though is one of priming a soil, stimulating soil biological activity, increasing release of minerals from organic matter and stimulating plant growth.  The effect on pH in the long term is generally the same as a similar amount of coarser limestone.  So limeflour is used as a stimulant rather than a means of permanently lifting soil pH (and sustainability must be watched – it should be used in conjunction with a programme of organic matter incorporation or legume presence.  

Dolomite (20-25%Ca, 11-13%Mg

This form of limestone (also called dolomitic limestone) contains a reasonable proportion of magnesium carbonate as well as calcium carbonate so as well as its liming effect, it provides magnesium.  It is an effective magnesium fertiliser in many situations although the release of magnesium may be too slow in some circumstances to overcome seasonal high levels of potassium which induce magnesium deficiency.  In such case, calcined magnesite or magnesium sulphate could be used if permission is granted.

Gypsum (18%Ca, 23%S)

Gypsum (calcium sulphate) is a source of readily available calcium and sulphur.  It improves soil structure by adding calcium but has more or less no net effect on soil pH as the calcium is balanced by the sulphur.  The sulphur component may cause some of the drawbacks of other soluble salt fertilisers in that it could lead to significant sulphate leaching, reduction in soil biological activity (balanced largely though by the calcium) and an imbalance with other elements. 

Rockdusts

There are two main approaches with rockdust.  The application of significant amounts for the actual provision of nutrient is possible although the amounts required may be large and the availability of elements could be questionable.  The best rock dust sources are probably include basalt and serpentine.  It would be advisable to have a chemical analysis and interpret this properly before deciding to purchase and apply.  An on-farm trial might be warranted also.

The other approach with rock dusts that is mentioned is applying them for their paramagnetic or radionic quality.  Often very small amounts are used and the basis for such use remains doubtful.

