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THE WAR ON RESISTANT WEEDS 
 

 
   Palmer amaranth and waterhemp (Amaranthus spp) have become increasingly troublesome 
weeds.  Kevin Bradley, weed scientist from Missouri Extension, spoke at the UNL Weed School 
this past week and shared his 15 years of experience with waterhemp.  
   In 2003 he received a call north of Kansas City from a farmer where the once in a lifetime 
herbicide, Roundup (glyphosate), had failed to control waterhemp in a continuously planted 
soybean field.  We were in the “hay day” of the use of Roundup in Roundup Ready Crops or 
about 7 years after introduction of the new technology.  He had glyphosate resistant waterhemp 
because he used the same herbicide multiple times every year doing no other weed management 
practice.  It was cheap and simple and failed.  
   So for the next 5 years Bradley was actively involved in Field Days, publications and videos but 
farmer apathy to change still occurred.  Why do I care?  It’s not happening on my farm. Spending 
more money on a pre-emergent herbicide to prevent Roundup resistant waterhemp didn’t go over 
well in Missouri.  
   Then in 2009-2010, the national “Take Action Initiative” supported by the United Soybean 
Board and many industry partners changed to messaging about using multiple sites of action with 
herbicides and how this can be a highly effective tool for better weed control.  Surveys in 
Missouri today indicated 95% of soybean growers are now using a pre-emergent herbicide with 
different sites of action to combat tough to control weeds. 
   Never underestimate the ability of waterhemp and palmer amaranth to survive.  Just south of 
Moberly, MO, Bradley has now confirmed waterhemp with resistance to six herbicide modes of 
action.  Bradley confirmed resistance to: 2,4-D, atrazine, chlorimuron (i.e. Classic), fomesafen 
(i.e. Flexstar, Reflex), glyphosate and mesotrione (i.e. Callisto, Tenacity).  2,4-D resistance had 
only been confirmed in two other states or in Nebraska and Illinois. The Nebraska incidence was 
in a native grass seed production field where 2,4-D was used too often.     
   Recent research is now picking up evidence that weeds like waterhemp are starting to use 
cytochrome P450 monooxygenase to detoxify the herbicide.  In other words, as the herbicide goes 
to the target site to kill the plant, there is a bunch of enzymes ready to chew it up.  We would like 
to latch on and believe the new traits such as Liberty and Dicamba and others coming in the next 
few years are the answer.  They will be the silver bullet or a new revolutionary herbicide is 
coming.  Remember, it takes 11-12 years to bring a new innovation or new mode of action 
herbicide to the marketplace and there is no hint of that today.  Currently, the trend is about 
stacking additional traits in seeds with herbicides we already use. 
 
 
 
 
 
 
 



 

   Benjamin Franklin once said, “By failing to prepare, you are preparing to fail.”  So what can we 
do today to slow down herbicide weed resistance on your farm?  It needs to be a multi- approach 
and these are 10 good examples:  1) Crop rotation; 2) Rotating herbicide sites of action and using 
herbicide packages with multiple different sites of action; 3) Use full rates.  Make sure to apply a 
full rate of a pre-emergence, residual herbicide that targets your most problematic weed species; 
4) Enhance your timeliness to post applications (not letting weeds get too tall) and scout fields 
regularly after emergence and look for and control weed escapes; 5) Planting cover crops. Recent 
research has shown waterhemp emergence will be delayed in the spring. Delayed emergence of 
weeds reduces their competitiveness, but also prolongs the time period in which control efforts 
can be implemented; 6) Don’t abuse the new trait technology (i.e. Liberty, 2,4-D and Dicamba); 
7) Use narrow row spacing and optimum planting populations; 8) Use “layered” or “overlapping-
residual” herbicide programs as an insurance against late-season flushes of certain species which 
has been proven to be an effective strategy; 9) Mechanical action including rogueing out resistant 
weeds before they take a foothold and combine cleanout procedures; 10) Change our 
communication mindset and neighbors talking to each other about resistant weed strategies.   
   There are amazing machines and discoveries to come in this battle. That includes seed destroyer 
machines mounted on back of a combine, breeding corn or soybeans with allelopathic effects to 
weeds, terminator technology with RNAi molecules and robots that electrocute weeds.  John 
Deere has invested $300 million dollars in see and spray robot technology. Our future will include 
thinking beyond herbicides with integrated approaches.  Always remember, Mother Nature is 
waiting to bite us when our practices are exactly the same every year.        
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