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History of the use of Si in Ag 

2000 years ago people in China started to use rice straw (high Si 

content). The technology (developed by ancient Chinese scientists) 

was supported by special edict of the Emperor obliging peasants to 

apply a part of rice straw into the soil.  THE FIRST FERTILIZER ACT !

Justus Liebig(1803-1873). Agronomist, 
chemist from Germany. He first suggested 
the use of silicon fertilizer (sodium silicate) 
in 1840 ("Organic Chemistry in Its 
Application to Agriculture and Physiology"). 
First greenhouse experiment was conducted 
on sugar beet.
https://archive.org/details/organicchemis
tr00playgoog

Today: hardly any recognition of the 

importance of Silicon in Ag

https://archive.org/details/organicchemistr00playgoog


Mineral element in crop plants 
Element Concentration Remarks

(dry weight)

Nitrogen % 0,5-6 Essential macronutrient

Phosphorus % 0,15-0,5 Essential macronutrient

Potassium (K) % 0,8-8 Essential macronutrient

Sulfur % 0,15-0,5 Essential macronutrient

Calcium % 0,1-6 Essential macronutrient

Magnesium % 0,05-1 Essential macronutrient

Iron ppm 20-600 Essential micronutrient

Manganese ppm 10-600 Essential micronutrient

Zinc ppm 10-250 Essential micronutrient

Copper ppm 2,5-50 Essential micronutrient

Nickel ppm 0.05-5 Essential micronutrient

Boron ppm 0,2-800 Essential micronutrient

Chlorine ppm 10-80.000 Essential micronutrient

Molybdenum ppm 0,1-10 Essential micronutrient

Cobalt ppm 0,05-10 Essential in nitrogen fixing systems

Sodium (Na) % 0,01-8 Essential or Beneficial

Silicon % 0,01-15 Essential or Beneficial



Some more information on Silicon 

Â Silicon is the second most common element in the earthôs 

crust (27%) after oxygen (46%).

Â Compare with Carbon: 0,03% . . . .!

Â Silicon is an element and found in > 100.000 different 

compounds. In Ag: silicates (Si. salts), biogenic silica & silicon 

dioxide (sand, rock, etc.), are the most important Si 

compounds.

Ç Monocots: microelement 1-15%,

Ç Dicots: microelement  0,1-1%



Silicon in the soil

Â Silicon has an abundant presence in almost any soil type (as 

silicates / SiO2 / biogenic silica). Average: 35%.  So the 

common opinion: óenough siliconô.

Â But silicates / SiO2, etc. are not plant available. Only mono-

silicic acid (SA) can be absorbed by plants. 

Â But Silicic acid is (very) unstable. So the concentration of this 

óbiosiliconô is (very) low causing a ósilicic acid deficiencyô in 

most soils. 

Â This instability is also the reason why there was until recently 

no stabilized silicic acid technology. 



Why silicic acid deficiency?

1. Limited production capacity of SA from Si sources (*) 

2. Instability of (mono) Silicic acid: bioactive Si: 

mono-silicic acid ăĄ oligomeric ăĄmicro-colloidal Ą

macro-colloidal Ą gel. Overall trend: polymerizing

Result: low concentration of MSA in the soil Ą

ôSilicic acid deficiencyô



Another limiting factor: SA uptake in  plants

Structural (Anatomical) Role: 

Â Tissue analysis show that 

silicon makes up between 0.1 

and 15% of a plants dry weight: 
Monocots:1-15% and Dicots:0.1-1%.

Â Silicon is prominent in cell walls 

(root, shoot, leaf) as solid 

amorphous silica, providing a 

structural barrier to pathogens.

Â Silicon is also found inside the 

cell in the cytosol / chloroplast 

membranes. 



Solution for SA deficiency?

Â Problem: Low SA concentration, limited uptake roots Ą

suboptimal growth

Â Solution: supply stabilized and concentrated SA (generic 

name: SAAT)

Silicic Acid Agro Technology = SAAT = 

Â Patent pending technology; trials since 2006

Â Testing:       - foliar application

- root application

Foliar application: bypassing the roots 
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The Bio Sequence of nutrient uptake by plants

CropSIL
®

works with natural plant mechanisms to provide the

right nutrition in the right amounts at the right time. Timing is

of the essence to gain the extra pound

Solution for deficiency



Increase bioavailability of Si?

Silicic Acid Agro Technology: CropSIL

Used as a foliar CropSIL delivers 99.9% plant available silicic acid 

directly to the production facility/ engine of the plant, the leaves. 

CropSIL:

Á Aids in the increase 

formation of chlorophyll in 

leaves. 

Á Encouraging the formation 

of beneficial root 

microbiomes

Á Encourages symbiotic 

relationship to produce 

more SA available.  



Silicic Acid and Plant Defence 

Passive immune system

Silicon acts as a physical barrier, where 

Si is deposited beneath the cuticle such 

that this Si layer (opal layer / phytoliths) 

mechanically obstructs the penetration 

by fungi, thereby reducing the infection.

This Si layer also acts as a deterrent to 

chewing and sucking, by wearing down 

or breaking mandibles and proboscis. 


