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NEW FINDINGS ON RESISTANT WEEDS 

 

You are sick, you go to the doctor and ask for an antibiotic, but you have a virus. Your doctor 

reminds you that too much of a prescribed antibiotic can lead to problems and the pharmaceutical 

industry is struggling to deal with bacteria that have become resistant to a common antibiotic. 

 

In a sense, farmers can be caught in the same position with herbicides and weed control. Too 

much of the same thing and a resistant weed population develops. Today more than 20 weed 

species globally are reported to be totally resistant to glyphosate. Near Pickrell, a truly resistant 

population to marestail (horseweed) has been proven by UNL.  

Recently, a team of scientists from Washington University in St. Louis and Monsanto was able to 

follow molecules of glyphosate as they entered a resistant variant of marestail to discover exactly 

how the plant disarms the herbicide. Their work was published in Pest Management Science.  

 

Several of the science team was skilled in the field of nuclear magnetic resonance (NMR). With 

this technology it is possible to track the chemical fate of phosphorus in a plant. Roundup® or 

glyphosate consists of a phosphonate group (PO3) attached to the amino acid glycine. The 

scientists sprayed marestail with glyphosate and then examined living leaf tissue with NMR. 

Marestail is the most persistent of the glyphosate-resistant weeds and is already found in 19 states 

in the United States and separately on five continents. 

 

With a stroke of luck, a second glyphosate signal appeared at a slightly different resonance 

frequency. The first signal was coming from glyphosate in the cell cytoplasm and the second from 

glyphosate in the plant vacuole. Scientists learned within 24 hours, resistant horseweed had 

managed to shuttle 85 percent of the glyphosate into the vacuole. Sensitive horseweed, on the 

other hand, had disposed of only 15 percent of the glyphosate in this way. Once glyphosate is in 

the vacuole area of the plant, there is less available to translocate throughout the plant to the roots 

and shoots. 

 

Scientists believe resistant horseweed has a pump in the tonoplast membrane surrounding the 

vacuole that actively shuttles glyphosate into this storage compartment where it can no longer 

interfere with the critical biological reactions taking place in the chloroplast. Some resistant 

weeds use a similar mechanism to marestail, but they found others use different mechanisms. 

Researchers then used a simple trick to make resistant marestail sensitive again. Instead of at-

room temperature the resistant marestail was cold-acclimated to 50°F and then sprayed with 

glyphosate. Sure enough, the plants succumbed to the herbicide. The chemists knew that many 

reactions are temperature dependent. When the plants were placed in a cold environment rather 

than a warm one, it changed the flow of glyphosate into the vacuole.  

 

Monsanto checked the archives where a field of resistant horseweed was sprayed with glyphosate 

in early spring. Although the trial had an unrelated purpose, the data from the trial showed that 

kill rates correlated with temperature under field conditions, just as they had under the laboratory 

conditions. These experiments suggest farmers might be able to stave off resistant horseweed by 

spraying in early spring, when the weather is cooler, but it’s hard to completely fool Mother  
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