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Some technical aspects 
on Humic Acids.
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WHAT IS HUMIC and FULVIC ACID?
Humic and Fulvic Acid are derived from organic matter. They are not strictly defined by 
chemical structure but include compounds found in leonardite, considered by far the richest 
source of any material. 

Humic and Fulvic Acid both come under the banner of Humic Substances or, rather 
confusingly, the general term Humic Acids (plural). So using the term “Humic Acids”, by 
definition, includes reference to both Humic and Fulvic Acid. 

Humic Acids (plural) are usually extracted from leonardite by alkaline hydrolysis.

WHAT IS THE DIFFERENCE BETWEEN HUMIC ACID AND FULVIC ACID?
There is no strict dividing line between the two with which to define them. But compounds 
that are part of the Humic fraction will drop out of a solution at very low pH whilst the Fulvic 
fraction stays in solution across a wide pH range.

Fulvic Acid tends to be lighter in colour when in solution and is made up of smaller 
molecules than Humic Acid. However across the spectrum of compounds derived from 
leonardite we would expect to find some Humic Acid and Fulvic Acid to be of similar 
molecular size. 

The difference in molecular size and structure probably lends different characteristics to 
both fractions in terms of such things as foliar uptake, soil cation exchange capacity and 
the power of complexing with different elements. 

WHAT IS THE SCIENTIFIC EVIDENCE BEHIND HUMIC ACIDS?
Some of the earliest published work was carried out by Sladky on tomatoes (1959). Other 
experiments have been conducted notably by Vaughan and Malcolm on wheat (1985), 
Tan and Tantiwaramanond on soya, peas and clover (1983) and Xudan (1986) on wheat in 
Australia. 

Xudan’s work included over 25 field trials and controlled experiments under laboratory 
conditions. Results indicated a better tolerance of drought stress, improved uptake of 32P 
and higher levels of leaf chlorophyll resulting in higher yields.

RECENT WORK SINCE 2005
Over the last few years there has been a burgeoning interest in the effects of Humic Acids. 
This has led to a noticeable increase in the publication of scientific papers which seek to 
explain some of these effects.

Using a technique called “microarray analysis” this shows which genes are switched 
on after the application of Humic Acids. In one study there was an “up-regulation” or 
switching on of genes involved in stress tolerance, nitrogen and sulphur metabolism and 
photosynthesis amongst others. It would seem that application to the plant is acting as a 
bio-stimulant and improving, for example, nitrogen and sulphur uptake quite independent of 
any nitrogen or sulphur contained in the Humic Acids.

In addition in the same study there was an increase in levels of chlorophyll and an increase 
in the number of chloroplasts per cell.

SOIL ACTIVITY
Scientific data which explains the effects of applying Humic Acids to soil is less well 
documented. But, just as the soil is an extremely complex medium, organic matter and the 
part played by organic matter within the soil as a whole, is also very complex. As Humic 
Acids derive from carboniferous deposits and highly decomposed organic matter it would 
not be surprising to find these compounds changing some soil parameters.

Humic Acids are well known complexers which mean they can exchange and probably 
increase the availability of certain elements within the soil. Unavailable elements like 
Phosphorus are made more available by exchange reactions in the soil which is a possible 
explanation for the results in Xudan’s work where an improved uptake of Phosphorus was 
seen.  

SUMMARY OF BENEFITS

• Improved root initiation and development.

• Higher levels and slower breakdown of leaf chlorophyll.

• Improved uptake of nutrients including Nitrogen, Phosphorus, Potassium and Sulphur.

• Better tolerance of drought.

• Increased number of chloroplasts.
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