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OAT PRODUCTION IMPROVED  
WITH THE ADDITION OF HUMIC 
& FULVIC ACIDS 

OBJECTIVE: 

ADDING FULVIC & HUMIC ACIDS TO OAT FERTILIZATION PROGRAMS 
A test was done to see how well using Fulvic Acids and Humic Acids would help Oat crops grow. 
There was a comparison between using traditional commercial fertilizer and using the same 
commercial fertilizer plus Fulvic Acids and Humic Acids. The trial went on for 105 days. Four 
different stages of plant growth were used to evaluate the Oat crops. The study monitored how 
much NO3- and K+ the plants ended up taking in, and the study also watched how well the 
plants looked. The results show that the use of Fulvic Acids and Humic Acids was economically 
beneficial, especially for commercial production. 

The goals of this trial are to figure out how important it is to use Fulvic Acids and Humic Acids in 
oat fertilization programs, watch how nitrogen is taken up by oat plants at different stages of 
growth, and see how these things affect oat production as a whole. 

NITROGEN 
Nitrogen is one of the most important macronutrients for crop growth and development. It 
occurs naturally in the soil in both organic and mineral forms, both of which are required for 
plant absorption. However, the levels available in soil are insufficient to meet the needs of 
cultivated plants, thus fertilizers must be used to make up the difference. 

Nitrogen is found in proteins, enzymes, and chlorophyll, making it necessary for both protein 
production and photosynthesis. Its functions also include faster cell division and root extension; 
hence, a plant that lacks nitrogen will be unable to complete the metabolic processes required 
for growth. 
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It's worth noting that it also interferes with processes like cell division and chlorophyll formation, both 
of which are required for photosynthesis. Nitrogen is required for the formation of sugars, 
carbohydrates, and lipids, as well as other critical nutrients and plant functions. 
 
By mass flow, nitrogen enters the root system. Nitrate NO3-) and Ammonium (NH4+) are the 
forms that can be digested by plant roots in the soil. The action of Nitrifying Bacteria helps 
crops absorb more Nitrate than Ammonium in most soils. Plants, on the other hand, take up 
more Ammonium than Nitrate in anaerobic soil conditions. 

FULVIC ACIDS & HUMIC ACIDS 
 
Fulvic and humic acids are molecular groups made up of aromatic phenolic compounds that 
result from the degradation of organic matter and nitrogen molecules that are cyclical and 
aliphatic in nature and synthetized by soil microorganisms. 
 
Fulvic and humic acids come from a variety of places, most notably the breakdown of peat and 
plant remnants, but the most major source is Leonhardite. 
 
Humic and fulvic acids are the primary components of humus, with the fundamental distinction 
being their behavior in acidic solutions: humic acids are not soluble in basic solutions and hence 
precipitate, whereas fulvic acids remain soluble at all times. 
 
Fulvic acids are a group of solid and semi-solid amorphous chemicals that are yellowish in color, 
colloidal in form, and easily dispersed in water. They are acid resistant. 
 
Increased resistance to biotic and abiotic agents, such as resistance to diseases and stress 
conditions like drought, frost, and pest attacks, is a natural benefit of fulvic acids in plants, 
which can only be achieved through continuous applications, whether by direct application to 
the soil or by foliar application. 
 
Furthermore, fulvic acids boost the permeability of cell membranes, cell division, and 
elongation in plants' metabolic systems by increasing respiration, protein metabolism, and the 
activity of various enzymes. They're also crucial in the production of chlorophyll. 
 
In terms of direct impacts on the soil, fulvic acids are required to stabilize soil pH, aid 
nitrification via bacteria fixation, and contribute to the donor and recipient's electrochemical 
balance. They also have an effect on silica assimilation, assisting with the release of some vital 
minerals, and detoxifying the soil, primarily from pesticides and herbicides. 
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BENEFITS OF FULVIC ACIDS: 
 

• Excellent for nutrition and agrochemical absorption and translocation in both foliar and 
soil or root applications. 

• Improves soil quality by encouraging microbial reproduction. 
• Due to their high amino acid content, they act as bio-stimulants and catalysts for 

biochemical processes in plants and the production of nucleic acids. 
• Acts as a chelator, allowing the plant to absorb nutrients that are difficult to absorb. 
• Promotes the growth of pesticide-degrading and herbicide-degrading microorganisms, 

which often spend a long time in the soil. 
 

OATS: 
Oats are a grass-like annual herb that belongs to the grass family. Hexaploidy is seen in the 
majority of cultivated oats. The most frequent kinds are Avena Sativa, Avena Byzantine, and 
Avena Nuda. The articulation of the first and second flower of the spikelet, the bare or clothed 
nature of the grain, and the morphology of the margins are the botanical characteristics of this 
group of Oats. Take note of the following characteristics: 
 

Roots: Root system is more powerful, with more roots and deeper roots than other 
variants. 

Stems: Stems are thicker and straighter, with less lodging resistance and higher forage 
value. 

Leaves: The shape is elongated and flat. They have a ligule at the blade-to-stem 
junction, but no stipules. With a serrated free edge, the ligule is round and yellowish. 
The leaf blade is thin and long, with a rough look and many hairs at the base. It is semi-
dark to dark green and has a rough appearance. The leaf's nerves run parallel and are 
fairly distinct. 

Flowers: Long peduncles support a cluster of two- or three-flower spikelets. 
 

Fruit: The glumes are connected to the Caryopsis. 
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TEST MATERIALS & METHODS: 
 
Organic Oat seeds were planted at a rate of 1 pound (14,000 seeds) per 10 ft2 in a 350 ft2 field. 
 
For the treated and untreated plots, the following fertilizers were used: ammonium sulfate, 17-
17-17, slow release 14-14-14, micronutrients. The test plots were exclusively given Fulvic and 
Humic Acids. 
 
Drip irrigation with a Dosatron fertilizer injector was used for the irrigation system. 
 

UNTREATED PLANTS: 
 
1.) Using the nutrients listed above, apply traditional fertilizer. 

 

TREATED PLANTS: 
 

1.) 1.) Using the nutrients listed above, apply traditional fertilizer. 
2.) Each of the four fertilization applications should contain 50g Fulvic Acids and 50g 
Humic Acids. 

 

MEASUREMENTS: 
 
The parameters listed below were measured at 60 Days, 75 Days, 90 Days 
and 105 Days: 

• NO3– ppm (parts per million) concentration 
• K+ ppm (parts per million) concentration  
• Na+ ppm (parts per million) concentration  
• Ca+ ppm (parts per million) concentration 
• Amount of Oats per ft2 

The measuring tools utilized were HORIBA LAQUATWIN and BRIXX meter. 
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RESULTS: 
 
In all four stages of plant development, Oat plants treated with Humic Acid and Fulvic Acid 
absorbed much more Nitrate (NO3-) than untreated Oat plants. The following increases were 
discovered: 
 

60 DAYS: 12.90% increase 

75 DAYS: 39.39% increase 

90 DAYS: 18.39% increase 

105 DAYS: 23.23% increase 
 
 
CONCLUSION: 
 

Increased production is aided by the use of fulvic acid and humic acid. The use of 
fulvic acid and humic acid encourages plants to grow more vigorously. 

In the plot treated with Fulvic Acids and Humic Acids, there were no signs of Iron 
Chlorosis. 

Plants in the plot treated with Fulvic Acids and Humic Acids were more resistant to 
Oat Rust (the most devastating disease for oats). 

Plant lodging was not found in the plot treated with Fulvic and Humic acids. The 
different plant stages were able to utilize nitrogen.. 
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