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Major Drivers of Herbicide wƛǎƪΧ  
LǘΩǎ /ƻƳǇƭƛŎŀǘŜŘΗ 

 ÅHerbicide use ς how 
many, how often, when, and 
at what rates? 
  
ÅExposure routes, levels, 
and cumulative exposures  

o Food 
o Beverages and drinking 

water 
o Air and dust 

 



!ƴŘ !ƭǎƻΧ 

Å! ǇŜǊǎƻƴΩǎ ƘŜŀƭǘƘ ǎǘŀǘǳǎ ŀƴŘ ƎŜƴŜǘƛŎǎ 
ÅThe timing of exposures 
ÅHerbicide metabolism and 

pharmacokinetics 
ÅExposed tissues, levels, and duration 

of exposures 
ÅToxicity of herbicide active 

ingredients and formulated products 

 



Tracking the Intensity of Herbicide 
Use in Public Health Research 

Pounds of herbicide active 
ingredient (a.i.) applied is only one 
of several essential indicators of 
herbicide use. Others include: 
 

ÅHow many different a.iΦΩǎ are 
sprayed annually 
 ÅNumber of applications of each a.i. and all ŀΦƛΦΩǎ 

collectively 
ÅHerbicide rates of application (pounds a.i./acre) 

 



Additional Herbicide Metrics 
Important to Farmers 

ÅThe number/diversity of 
weed species controlled by 
each herbicide 
ÅHow long each application 

controls target weeds 
ÅWhether any weeds are 

resistant to a given herbicide 

 
 
These factors determine weed                    
management system costs, efficacy,               
environmental impacts, and sustainability. 

 



Why the Focus on Rising Herbicide 
Use in the Midwest? 

 ÅGlyphosate (Roundup) is by far the 
most heavily applied herbicide on 
soybeans and corn 

ÅFastest-growing region in terms of 
overall herbicide use and herbicide 
toxicity 

o Driven by spread of glyphosate-
resistant weeds 

o Use peaked in the SE in 2015-2016 

! ǇƛŎǘǳǊŜ ǘŜƭƭǎ ŀ ǘƘƻǳǎŀƴŘ ǿƻǊŘǎΧ 
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Data Sources:  2010-2012, Stratus Research; 2014, Dow AgroSciences Press Release April 
1, 2015; 2013 and 2015-2017 data projected based on average rate of change in previous 
years.    



Milestones in the Emergence and 
Spread of Glyphosate-Resistant Weeds 



Example of Project Citation and 
Bibliography from Website 



Bibliography Functionality 
 ÅGoal ς Provide an on-ramp to extensive data 

and literature on herbicide use, exposures, 
risks, and weed management system choices. 

 

ÅItems include link to full text where available! 



Targeted Searches 
¢ƻ ŦƛƴŘ Ŏƛǘŀǘƛƻƴǎ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ά.ƛǊǘƘ 5ŜŦŜŎǘǎέΣ ŎƭƛŎƪ on the item 
in the list of keyword tags, and then scan through the results: 

 



Weed Resistance -- Bad News for Farmers, the 
Environment, and Public Health 

A few key milestones: 
 
 Introduction of GE herbicide-resistant (GE-HR) crops, only one glyphosate-
resistant weed on minor acreage in the Western US 
 
 56 million acres of GE-HR corn and soybeans planted, first confirmed case 
of a glyphosate-resistant (GR) weed, marestail in Delaware after four years of RR 
crops 
 
 107 million acres of GE-HR corn+beans planted, ~15 GR weeds, estimated 
20 million acres of GR weeds (~19% of total GE-HR corn and soybeans)  
 
 143 million acres of GE-HR corn+beans, ~22 GR weeds, 61 million acres of 
GR weeds (~43% of total GE-HR corn+bean acres) 
 
 (projected) 162 million acres of GE-HR crops, ~32 GR weeds, ~130 million 
acres of GR weeds (~80% of GE-HR acres!) 


