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EDTA CHELATES VS SULPHATES

Micronutrients are typically applied to soil and as foliar 
sprays as part of general plant husbandry. There are many 
different types of micronutrient formulations that can be 
applied to crops, each with varying efficiencies for example 
EDTA Chelates, sulphates, oxides and complexes. There is 
considerable confusion and incorrect use of words such as 
“Chelates” which is further confusing to you the grower.

Chelate (pronounced key-late) is 
derived  from the Greek word for ‘claw’. 

A Chelate is a pincer like organic 
molecule that surrounds a metal ion 
and protects it from reacting with other 
components. Think of a crab claw 
holding a nutrient in the centre. It is 
safely protected from the environment 
and waiting to be delivered into the 
plant. (Diagram 1)

WHAT IS A CHELATE?

The most common Chelating agents 
are EDTA and EDDHA, a chelating agent 
must be an APCA (aminopolycarboxilic 
acid). Specifically mixes of amino acids, 
lignosulfonates and other chemicals 
mixed with micronutrients are not 
chelates, although in Australia they 
are often incorrectly or surreptitiously 
marketed as such.

The idea of an EDTA chelated 
micronutrient is that it will remain in 
a highly soluble, plant available form, 
through all stages of application from 
tank mixing or fertigation, in the soil 
solution or on the plant leaf, until it is 
absorbed through the leaf or via the 
roots. This ensures the micronutrient 
remains active in the soil or spray 
solution and can be absorbed and 
readily used by the plant.

In fact to call anything other than EDTA 
/ EDDHA micronutrients a chelate is 
illegal in Europe. This is to protect 
farmers from being misled. The word 
“chelate” is used loosely in Australia 
and there are products marketed 
as such that are instead a complex, 
sulphate, oxide or other. All have a low 
or non-existent “stability constant” 
which is one of the measures used to 
determine how stable a micronutrient 
chemical is in soil or tank mixes.

When research is quoted about the 
efficiency of Chelates what is actually 
being referred to are EDTA chelates 
and not other mixes of micronutrients.

EDTA / EDDHA Chelating Molecule

Micronutrient chemically attached to 
the EDTA / EDDHA chelating molecule

For decades sulphates and oxides 
were the go to source for many 
micronutrients but were found to be 
highly inefficient with relatively low 
plant uptake in comparison to the 
amount of micronutrient applied. In 
many countries Sulphates and Oxides 
are now confined to recharging the 
total soil reserves of micronutrients 
and are not actively used to manage 
soil and tissue nutrient content in this 
year’s crop (see Figure 1).

WHY CHOOSE EDTA 
EDDHA CHELATES?

Although Sulphate (SO4) and Oxide 
based micronutrients such as Copper 
and Zinc sulphate are widely available 
and relatively cheap, they present a 
practical issue in a tank mix or soil 
environment. For example Sulphates 
are highly reactive to many other 
elements that are commonly used in 
agriculture such as Phosphorus and 
Calcium (see Picture 1). 

The most common issue encountered 
with sulphate based micronutrients 
is the reaction with Phosphorus 
being commonly used in agriculture. 
Precipitation occurs when the two 
products are mixed which can lead 
to blocking in spraying and irrigation 
systems. (see Picture 1)

In soils this precipitation reaction is 
more severe. Agricultural soils and 
the soil solution contain Phosphorus. 
Phosphorus reacts with the Sulphate 
micronutrients within minutes of 
them being applied forming insoluble 
precipitate crystals. Most of the 
applied micronutrients are therefore 
immobilised or “Fixed” in the soil 
(see Figure 2). It takes a long process 
of mineralisation to break down 
the crystal formed to release the 
micronutrient to be available for plant 
uptake. Often the micronutrient is fixed 
in the soil for a few years.



Picture 1. On the left Copper Sulphate mixed with MAP to simulate the soil solution or a 
fertigation / tank mix. A reaction occurs causing the Copper Sulphate to bind with the 
Phosphorus and become unavailable. On the right Copper EDTA mixed with MAP. There is no 
reaction as the EDTA chelate protects the Copper from reaction with the MAP

Figure 2. % of Zinc remaining as original form after 4 mins when 
mixed with N P2O5 K20: 10-15-0 to simulate the soil solution. 
Source Picanso, 1984
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Figure 1. Turf quality after 75 days when same dose of Iron was 
applied as either Sulphate or Zn EDTA. Source: Landlab Italy, 
2017
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SUMMARY:
 

 Metallic nutrients are ‘wrapped up’ by a chemical EDTA / EDDHA chelate.                 
   This prevents the nutrient from becoming ‘fixed’ in the soil or forming a precipitate  
   in a tank mix

 
 Plants can absorb the EDTA / EDDHA chelated nutrient through their roots /  

   leaves and easily break down the chelate to use the micronutrient

 
 Only Calcium (Ca), Cobalt (Co), Copper (Cu), Iron (Fe), Magnesium (Mg), Manganese  

   (Mn) and Zinc (Zn) can be made as EDTA chelates

EDTA CHELATED NUTRIENTS

 
 Metallic nutrients such as Zinc, Copper, Iron and Manganese carry positive charges

 
 They are not protected from combination with other nutrients in the soil / tank mix  

   such as Phosphates, Calcium and Carbonates and form precipitation reactions

 
 Their uptake and availability in soil is reduced compared to EDTA chelated    

   micronutrients

UN-CHELATED NUTRIENTS

Turf Quality Index
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