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Chronological Increase in Weeds with Resistance 
to Multiple Mechanisms of Action (MOA) 

Source: www.weedscience.org, Ian Heap, March 2011 

The number of weed species with resistance to 
more than one herbicide mechanism of action 
has increased drastically since 1990. Currently, 
50 weed species with multiple forms of 
herbicide resistance have been confirmed. 
 

EXAMPLES WITH MORE THAN ONE FORM OF RESISTANCE 
 

2 Mechanisms of Action  

Giant ragweed 

Palmer amaranth 

Common ragweed 
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MOAs for Control of Waterhemp in Soybeans: 2013  

1. ALS-Inhibitors*  

2. EPSPS-Inhibitors*  

3. PPO-Inhibitors*  

4. Photosystem II-Inhibitors*  

5. Glutamine Synthesis-Inhibitors  

6. Seedling Shoot or Root Inhibitors (residual only) 

MOAs for Control of Waterhemp in Soybeans: 2015/2016???  

1. HPPD-Inhibitors* ï IL/IA/NE (2009)  

2. Growth Regulators* (2,4 -D) - Nebraska (2009) 

 

 NO NEW MODES OF ACTION... only current MOAs 
with new herbicide -resistant crop traits!  

*Resistant waterhemp 
biotypes confirmed 

One-way resistance 

Two-way resistance 

Three-way resistance 

Four-way resistance 

Glyphosate-resistant 
Palmer Amaranth 

Status of Herbicide -
Resistant Waterhemp  

In Illinois  
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What percentage of your territory contains glyphosate-resistant 
waterhemp? 
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Southern Illinois Fertilizer and Pesticide Conference 

Fall 2012 Fall 2009 Fall 2010 Fall 2011 

31% 
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PPO and Glyphosate -Resistant Waterhemp  

Waterhemp 2011 
Jackson Co., IL 
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PPO and Glyphosate -Resistant Waterhemp  

Waterhemp 2013 
Jackson Co., IL 
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Amaranth Emergence Patterns 

 


