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Technical Bulletin 

 
 
 

Active Ingredient Synergy 
 
EcoClear is a very unique, federally registered*, non-selective herbicide based on a synergistic mixture of 
acetic acid (vinegar) and citric acid (lemon juice). 
 
 
 
What is Synergy? 
The dictionary defines synergy as “a combined entity which has a value greater than the sum of its parts”. 
In the case of EcoClear this means that the proprietary combination of the active ingredients acetic acid 
and citric acid in EcoClear outperforms the herbicidal activity of either acetic acid or citric acid if used 
alone. In fact, it is 2.5 to 3 times better than either of the ingredients if used alone. (see research below) 
 
 
Patented Synergy 
Ecoval, the makers of EcoClear, has been granted a Canadian patent (CA2115259) for “A herbicidal 
composition, which can be formulated for selective or total kill of vegetation, comprises a synergistic 
combination of acetic acid and another organic acid, notably citric acid”.  
 
 
How Does the Synergy Work? 
Citric acid by itself has only minor herbicidal properties; however it has well-known detergent and 
cleaning properties.  It is believed that the detergency properties of citric acid help acetic acid penetrate 
plant surfaces better allowing the acetic acid to more effectively strip the protective coating off the target 
weed. In addition, citric acid has chelating properties which may help it bind elements such as copper, 
zinc, and iron making these nutrients unavailable to the weed. 
 
 
Independent Research Confirms Synergy 
 
Independent replicated research done by Landis International had scientifically demonstrated that the 
mixture of acetic acid plus citric acid, at concentrations normally used in field applications, outperforms 
similar concentrations of either acetic acid or citric acid used alone. The researcher concluded that the 
mixture of acetic and citric acids was synergistic at all concentrations tested. Please see the summary of 
the test results on the following page. 
 
 
 
 
 
 

• EcoClear is registered with the Pest Management Regulatory Agency (PMRA) of Health Canada 
under registration number 26522.00 (domestic use) and 25528.00 (commercial use)
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Independent Research Summary 
 

Researcher Wayne Harnish Ph.D., Landis International Inc., Valdosta, Georgia,  April, 1996 
 

Crop Field Corn at 2-leaf stage ; six replicates 
 

Treatments a) Acetic acid at concentrations of 10%, 8%, 6%, 4% and 2% 

b) Citric Acid at concentrations of 6%, 4.8%, 3.6%, 2.4% and 1.2% 

c) EcoClear 

d) Untreated control 
Results % acetic acid % citric acid Avg. % phyto 

Acetic acid alone 
10% 0% 45% 
8% 0% 10% 
6% 0% 4% 
4% 0% 3% 
2% 0% 2% 

Citric acid alone 
0% 6% 2% 
0% 4.8% 2% 
0% 3.6% 2% 
0% 2.4% 1% 
0% 1.2% 0% 

Mixture of acetic acid and citric acid- EcoClear 
10% Confidential 96% 
8% Confidential 79% 
6% Confidential 53% 
4% Confidential 21% 
2% Confidential 4% 

Comments by 
Ecoval 

The ratios tested for all products are those commonly used in a properly diluted 
mixture with water. The results of EcoClear compared with acetic or citric acid 
alone clearly indicated a synergistic effect.  

Researcher’s 
Results, 

Discussion and 
Conclusions 

“It is apparent that the combination of acetic and citric acid are synergistic in all 
the ratios tested” …“Results from this experiment indicate that acetic acid was 
more effective as a herbicide when mixed with citric acid than when applied 
alone.”…“The herbicidal activity of acetic and citric acid was 2.5 to 3X greater in 
combination than either material applied alone. The combination of the two 
materials is synergistic over a wide range of concentrations.” 

 


