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SILICA ENABLES MORE EFFICIENT  
USE OF FERTILIZER IN AGRICULTURE 

THE EARTH NEEDS EFFICIENT AGRICULTURE 

As the world’s population rises, so does demand for food. 
Meeting this challenge calls for greater global agriculture 
yields. At the same time, agriculture must adapt to changing 
climatic conditions while ensuring sustainability to protect the 
environment and preserve biodiversity. In Europe, for exam-
ple, the EU Green Deal’s “Farm to Fork” strategy calls for a 
50% reduction in pesticide use and a 20% reduction in mineral 
fertilizers over the next decade. 

Today, the agricultural sector relies heavily on synthetic fer-
tilizers. Each year, approximately 113 million metric tons of 
nitrogen fertilizers are used worldwide, accounting for more 
than 50% of all fertilizers applied. Producing these fertilizers 
is a carbon-intensive process: for metric ton of nitrogen fer-
tilizer produced, about 1.2 metric tons of CO2 is released. 

Not all this nitrogen benefits the crops. Around 20–25% of 
nitrogen fertilizer produced globally is not made bioavailable 
for farmland usage due to land erosion and emissions.* This 
inefficiency not only reduces crop uptake, but also contributes 
to environmental problems, such as the nitrification of ground 
water and soil, beyond the nitrogen emissions of livestock 
industry. 

Agriculture
 Using AEROSIL®, SIPERNAT®, and ZEOFREE® increases the efficacy of plant 

protection products. Silica offers solutions to reduce the amount of  
nitrogen fertilizer needed, which in turn saves CO2 from fertilizer production  

and helps to reduce nitrate/phosphate pollution. 

*Evonik Calculation based on J.N. Galloway et al., 2006 
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Annual use of
nitrogen fertilizers

worldwide

113 MT N-fertilizer
135.6 MT CO₂

50% substitution rate    
of nitrogen-fixing 
bacteria with silica

56,5 MT N-fertilizer
67,8 MT CO₂

1 t fertilizer = 1,2 t CO₂eq

Although the specific impacts depend on various contextual 
factors, replacing current practices with more efficient 
solutions, such as using natural nitrogen-fixing bacteria 
immobilized on special carriers, can achieve the following 
benefits: 

	y Improved uptake and use of essential nutrients in crops
	y Alternatives to synthetic nitrogen in modern farming
	y Reduced carbon footprint of agricultural products in  
general through lower synthetic fertilizer use

	y Reduced risk of harmful nitrification of soil and water 
resources

 
SILICA HELPS TO REPLACE SYNTHETIC  
FERTILIZER 

One promising approach is to use silica as a carrier for nitro-
gen-fixing bacteria and apply it to plant leaves and seeds. The 
bacteria convert CO2 from the air into nutrients for the plant, 
while the silica stabilizes them and extends their shelf life. In 
greenhouse trials (see graphic), this method allowed crops to 
achieve nearly the same nutritional effect with only 50% of 
the usual volume of fertilizer. Silica-based bacteria formula-
tions could replace up to half of synthetic fertilizer, improving 
efficiency and preserving resources.

SILICA IS A NATURE-IDENTICAL  
ALTERNATIVE TO POLYMERS 

Silica also helps to prevent microplastic pollution, which is 
another threat to the environment. The chemical structure of 
synthetic amorphous silica is identical to that of natural silica. 
Therefore, silica particles are a nature-identical alternative to 
polymers in agrochemical formulations. They can be used as 
extrusion aids, binders and carriers in formulations for water- 
dispersible granules (WG). Evonik’s synthetic amorphous 
silica simply joins the natural cycle of silica, and it is not harm-
ful to soil and aquatic environments. 



The Silica and Silanes experts at Evonik – From elements to excellence.

Evonik Industries AG | SILICA ENABLES MORE EFFICIENT USE OF FERTILIZER IN AGRICULTURE | 2026  3/3

O
P-

07
-E

N
-0

2-
20

26
/0

2-
PW

  

Evonik Operations GmbH
Smart Effects business line
Rodenbacher Chaussee 4
63457 Hanau, Germany
ask-se@evonik.com
www.evonik.com

 
 
evonik.click/ 
smarteffects-agriculture 

This information and any recommendations, technical or otherwise, are  
presented in good faith and believed to be correct as of the date prepared. 
Recipients of this information and recommendations must make their own 
determination as to its suitability for their purposes. In no event shall Evonik 
assume liability for damages or losses of any kind or nature that result from  
the use of or reliance upon this information and recommendations. EVONIK 
EXPRESSLY DISCLAIMS ANY REPRESENTATIONS AND WARRANTIES 
OF ANY KIND, WHETHER EXPRESS OR IMPLIED, AS TO THE ACCURACY, 
COMPLETENESS, NON-INFRINGEMENT, MERCHANTABILITY AND/OR 
FITNESS FOR A PARTICULAR PURPOSE (EVEN IF EVONIK IS AWARE OF 
SUCH PURPOSE) WITH RESPECT TO ANY INFORMATION AND RECOM-
MENDATIONS PROVIDED. Reference to any trade names used by other  
companies is neither a recommendation nor an endorsement of the corre-
sponding product, and does not imply that similar products could not be used. 
Evonik reserves the right to make any changes to the information and/or  
recommendations at any time, without prior or subsequent notice.
AEROSIL®, SIPERNAT® and ZEOFREE® are registered trademarks of Evonik 
Industries or its subsidiaries.

Sprout Roots

RESULTS OF GREENHOUSE TRIAL

Using 50% fertilizer and biostimulants made with Evonik’s 
silica produces a plant biomass (without roots) almost 
as large as (93%) the result when using 100% fertilizer.
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Using 50% fertilizer and biostimulants made with Evonik’s 
silica results in a significantly stronger root growth (131%) 
than when using 100% fertilizer.

BIOSTIMULANTS 
MADE WITH EVONIK’S SILICA

BENEFITS OF SILICA IN PLANT  
CARE FORMULATIONS 

	y Enhanced effectiveness of biofertilizers compared to chemical 
fertilizers, helping reduce nitrate and phosphate pollution

	y Stabilization of chemical pesticides, allowing lower dosage 
	y Increased viability and performance of biological crop 
protection systems

Evonik provides comprehensive life cycle assessment (LCA) 
for silica products.

Using 50% fertilizer and biostimulants made with Evonik’s �silica produces a plant biomass (without roots)  
almost equal (93%) to the result when using 100% fertilizer.

More details about the trials are available on request. 

http://evonik.click/smarteffects-agriculture 
http://evonik.click/smarteffects-agriculture 



